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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 ¢ TpeboBanusamu PI'OC BO mno ¢opMupoBaHHIO KOMITETECHIIUH,
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 00paObOTKH M aHAIH3a JaHHBIX,
pa3BUTh YMEHHS IPOBOAUTH MEPOIIPHUATHS IO 00ECTIEUEHUIO U KOHTPOJIIO KauyecTBa pe3yIbTaToB
aHanm3a; chOPMUPOBATH MPAKTUYCCKUE HABBIKM MPOBEICHHUS IKCIEPHUMEHTOB IO 3aJaHHBIM
METOJUKaM C OOpaOOTKOW M aHAJIM30M IOJYYEHHBIX PEe3yJbTaTOB; M3YYUTh OCHOBHBIC THIIBI
XUMUYECKHUX PEaKIINil, UCIIOJIb3YEMbIX B aHATUTUYECKON XUMUU, 3aKOHOMEPHOCTEH MPOTEKAHMS
KHCIIOTHO-OCHOBHBIX PEaKIIUU U TEOPUH METO]1a KUCIOTHO-OCHOBHOT'O TUTPOBAHUS.

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

Juctummaa «OCHOBBI aHANN3a U aHATUTHYECKOTO KOHTPOJISH» BXOJIUT B BaPHATUBHYIO
YyacTh y4eOHOTro IIaHa [yl CTyIAeHTOB HampaBieHus noarotoBku 27.03.01 CranmapTtuzanus u
METpPOJIOTHsI, KOTOpas JIOTMYECKH CBS3aHA CO CIEAYIOIIMMH JUCUMIUIMHAMK: Dusnyeckue
OCHOBBI U3MEPEHHUI U 3TATIOHBI», «XUMHI», «MaTeMaTHKa.

OcBocHHE TaHHOW TUCIUTUTMHBI HEOOXOMMO KaK MPEAIISCTBYONIEEe IS 00s3aTeIbHBIX
JUCIUIIIMH Oa3oBod M BapuatuBHOW 4vacte OOIl: «AnamuTudeckas Xumus»; «MeToabl U
CpEICTBA MU3MEPEHUN U KOHTPOJIs», «OpraHu3anus U TEXHOJOTHS UCIBITAHUNY, a TaKKe psia
JTUCIUIUIMH 1O BBIOOPY BapHaTHBHOW 4YacTH Y4YeOHOro IlaHa MOATOTOBKHM OakaniaBpoB IO
HarpasieHuto 27.03.01 — Crangaptusaius u METPOJIOTHUS.

1.4 Ilepeyens MaaHMPYyeMbIX Pe3yJbTATOB O00y4YeHHUs] MO JUCHUIJIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHS 00pa30BaTeIbHOH IPOrPaAaMMBI.

[Ipomiecc wu3yueHHs NUCHMIUIMHBI HampaBjieH Ha (QopmMupoBaHue clemyromen
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 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 AUCHMIIMHBI 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:
Kontpons camocrosrensHoil pabotsl (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 KOHTPOJIb 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'., Imutpuenko C.I'., Temepnaiier
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 aHATMTHYECKON 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 M JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) mpenocTtaBisitoTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUSTHS UH(DOpMAIINHN:




Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st U1 ¢ HApYIIEHHUSIMH 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 mnpouecce ocBoenusi qaHHOW Yy4eOHOM MHUCUUIUIMHBI HCIONB3YIOTCS CIEIYIOIINe
oOpa3oBaTeNbHbIe TEXHOJIIOTUU: ayAUTOpHas padoTa B BUJIE TPAAMLMOHHBIX (HOpM: JIEKIUH U
nabopaTtopHOil paboOTHI; camocTosiTeNbHAas paboTa CTYIAEHTOB, TPYHIOBBIE TUCKYCCHH.
Hekotopble pa3gensl  TEOPETHYECKOTO Kypca paccMaTpHBAIOTCA C  HCIOJIb30BaHHEM
orepekaroIIeld caMOCTOATEIbHOW paboThl: CTYIACHTHI MOMYYal0T 3aJjaHie Ha W3y4YeHHE HOBOTO
Marepuaia 10 €ro M3JI0KEHUs Ha JeKiud. [IpeaycMOoTpeH moka3 3JEKTPOHHBIX MpEe3eHTAlni
MO3BOJIAIOIIMX BHU3YalbHO TMPEACTaBUTh XHUMU3M NpoTeKaHus peakuuid. g dukcanuu
TBOPYECKOTO MPOABIKEHHSI MCIIOJIB3YEeTCS PEHTHHIOBAsI CUCTEMa OICHKH 3HAHWH CTYIEHTOB 110
pe3ynbTaTaM IPOBEPKH MOIYIBHBIX KOHTPOJBHBIX pa0OT, NPUMEHSETCS OOCYyXIAeHUE
pe3yabTaToOB paboOTHl CTYAEHYECKHX HCCIENOBATEIbCKUX TPyNI. B pamkax m3ydeHus xypca
MPEyCMOTPEHO MOCEIICHHE SKOJIOTMUECKUX JTa00paTOPHil U HAyYHBIX IIEHTPOB.

[lpu peanmzanuu 00pa30BATENBHBIX TEXHOJIOTUH HCHOIB3YIOTCS CIEIYIOIIUE BHIIBI
CaMOCTOSITENIbHOM paboThl CTYAEHTOB: paboTa ¢ KOHCIEKTOM JIEKIMM; pElIeHHue 3aJad u
yIpaKHEHUH 1o 00pasily; pelieHHe BapUaTHBHBIX 337ad W YHPAXHEHUH; TOATOTOBKA K
naboparopHoii pabore; o0paboTka pe3yiabTaToB J1a00paTOpHBIX padOT; MOMCK HH(OpPMALUU B
cetn VIHTepHET M nHUTEparype; MOArOTOBKA pedepaTa M TOKIAAA MO HEMY C KOMIBIOTEPHOU
IIpe3EHTalUEN.

Koy
Bun 3anstus | Mcrionb3yemble HHTEPAaKTHBHBIE 00pa30BaTeIbHbIC
Cemectp €CTBO
(JI, TIP, JIP) TEXHOJIOTHH
4acoB
3 JI, JIP Jleknus ¢ dIeMeHTaMHy IIeJarornueCcKuii 36
IBPUCTHUKH, Oeceibl, pa3dop cuTyanuii, pabora B
MaJIbIX Tpynnax, Npe3eHTalus J0KIa 0B B
(hopmaTe MUHH-KOH(EpEeHITNH
Hmoeo: 36

4. OneHo4YHbIe CPeACTBA JJIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oHA OLEHOYHBIX CPeICTB A5 MPOBeIeHHs TeKYIIero KOHTPOJIA.

[TnanupyembiMu (popMaMH TEKYLIETO KOHTPOJS 3HAHUM CTYACHTOB SIBISETCS YCTHBIN
OIPOC 10 TEOPHM METOJa aHajK3a, HCIOIB3yeMOro B Ja0OpaTOpPHOM TIPAKTHKyMe, H
OCOOEHHOCTSIM BBINIOJIHAEMOM J1a00paTOpHOM pPAaOOTHI, CaMOCTOSITENIbHbIE PAa0OTHI MO TEeMam
pa3ziesoB B BUJIE TECTOBBIX U PACUETHBIX 3a/laHUM, PEUTHHIOBBIE KOHTPOJIbHBIE PAOOTHI.

IIpumepbl caMmocTOATENBLHBIX PadoT
CamocrosiTesibHas paGora Nel

BAPHUAHT 1



1. JaiiTe onpeneneHne NOHITUIO YKBUBAJICHT YaCTULIbI?

2. Onpenenute (HakTOp SKBUBATCHTHOCTH UCXOHBIX BEIICCTB B PEAKIUU:
H3;PO4 + 2 NaOH = Na,HPO, + 2 H,0

3. Kakyro Maccy HaBeCKHM AMXpomara Kajlusg HEOOXOIWMO B3ATh Mg mpuroToBieHus 1,00 1
pactBopa ¢ MOJIApHON KoHIeHTpauueil oskBuBasieHTa KyCr,07 0,0100 monw/n  (f=1/6).
Onpenenure TUTP MOJIYYEHHOTO PacTBOPA.

CamocrositesibHasi padora Ne2

BAPUAHT 1
1. IIpu omnpenenenuu pH pactBopa mosydens! cienyrommue pesyiabrarel: 8,31; 8,30; 8,29; 8,28;
8,40; 8,32. Onpenenute, He ABIseTcs Ju 3HaueHue 8,40 mpoMaxom.

2. Cogepxanue (pochopa B 4yryHe 1O JaHHBIM CIIEKTPalIbHOrO aHayiu3a coctasiseT (%): 0,26:
0,24; 0,28; 0,27; 0,24. paccuuTaiiTe CpeiHEE U €T0 TOBEpUTEIbHBIN nHTepBan (mpu P=0,95).

CamocrosiTesibHas pabora Ne3

BAPUAHT 1
1. Kakue u3 MaHHBIX YaCTHII SBJISIOTCSA KHCIOTAMH, OCHOBAHUSAMH WM aM(OIUTAMH 110 TEOPUHU
bpencrena-Jloypu: HCO3;, KOH, HCOOH, NH4CI, Na,S. VYkaxwure COnpsoKeHHbIC
IPOTOJMTUYECKHE TTaPhI IS IIEPSUNCIIEHHBIX YACTHII.

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

3. Brruncnure pH pactBopa, monydeHHoro mpu pactBopeHuu 0,55 r amerata HaTpus B 1 1
JTUCTUJUTMPOBAHHOMN BOJIBI.

IIpumep KOHTPOJIBHOIO TEeCTA
1o TeMe «XMMHU4YeCKHe MeTObl 00HAPY:KeHHUS 1 HIeHTHPuKaum»
1. OTHecUTE KATHOH K COOTBETCTBYIOIIEH AaHAJTMTUYECKOIH IrpyIIie.

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. OTHecHTEe AHMOH K COOTBETCTBYIOLECH AHAJIUTHYECKOM IpyIIie.

1. Auerat A. Ilepsas rpynna

2. ®ochar b. Bropas rpynna

3. Cynsdut B. Tpetps rpynna

4. bpomun

5. Kapb6onat

6. Hurpur

1 2 3 4 5 6




3. PeakTuB Yyraesa (1MMeTHJITINOKCHM) HCIIOJIb3YeTCS VIS O0HAPY/KeHHS:

a) kob6anbta (I1) B ammuaunoii cpene; 0) kodanera (I1) B ceprokucioii cpene;

B) Hukeuns (II) B ammuaunoii cpeze; r) nukens (1) B cepnokucioii cpene

4. YcTaHOBHTE COOTBETCTBHE MeK1y KATHOHAMM U PeaKTHBAMH, MCHOJIb3yeMbIMH
AJS MX O0OHAPY KEeHHUSI.

1.Cca* A. (NH4),S0,
2. Ba2+ B. K;Cr,07
3. Sr? B. (NH,)>C20,4
I'. KCI
J. Hu oquH 13 ykazaHHBIX
1 2 3

5. Xuopua cepedpa MOKHO PACTBOPUTH B:

a) pacTBOpE TUPOKCHUIA HATPUS,
0) YKCYCHOH KHUCIOTE;

B) CEpHOM KHCIIOTE;

I') pacTBOpe KapOoHaTa aMMOHHUSI.

6. lasi oOHapy:keHMsI HOHOB aJIOMHHHMS B cpere ¢ pH = 5 HeoOxonumo
MoJeiiCTBOBATH
1. 8-okcUXUHONMUHOM
2. KoHueHTprpOoBaHHOHN CEpHON KHCIOTON
3. HutpaTtom kanust
4. IlepokcumoM Bogopoaa
5. buxpomaToM Kanus

7. KakuMyu XMMHYe€CKMMH CBOMCTBAMH 00J1a1a10T THAPOKCHABI 6-1 aHATMTHYECKOM
rpynnbl KATHOHOB?
1. AMdoTepHBI, paCTBOPUMBI B U30BITKE HIETOUYH
2. HepactBopuMBbI B U30BITKE LIEIOUU
3. OOpa3yroT pacTBOPUMbIE aMMHUAKaThI
4. PacTBOpHUMBI B BOJIE

8. TuApOKCHIBI KAKHX KATHOHOB OBICTPO OKUC/ISIIOTCA KHCJI0POI0OM BO3AyXa?
. Maprasuma (I1)
. Kenesa (1)
. Cypomsr (1)
. Bucmyra (111)

AW~

9. Kak MOKHO OOBSICHUTH AHAJMTHYECKHHN J(PPeKT BBINAJAEHUHA OCAAKA IPH
A00aBJIeHHH alleTOHA K TMIICOBOI Bojie?
1. AuieToH B3aMOJIEHCTBYET C HOHAMH KaJIbLIUS
2. IloHmxkaercs pacTBOPUMOCTh Cyib(ara KajlblUs B MPUCYTCTBUH HEMOJIIPHOTO
PacTBOPUTEIIS, U OH BBINAIAET B OCATOK
3. AuleTOH CBS3BIBaeT CyJb(paT-HOHBI ¢ 00Pa30BaHUEM MAIOPACTBOPHUMOI'O COEIUHEHHS.

10. Kakoii anasuTudeckuil 3¢g¢dexr Hadawogaercds npu oOHAPY:KEHHM AHHMOHA
docdara nuTparom cepedpa?
1. Bemanaer 6emnblii ocaiok
2. Belmajgaet >kenThId 0Cal0K



3. Brimamaet Oypslii 0ocaok
4. PeaklMOHHAsi CMECh OKPAIIMBACTCS B JKENTHIN LIBET

11. AHAIMTHYECKYI0 XHMHYECKYI0 PEaKIMI0 MOKHO ¢/1eJ1aTh H30UpaTeIbHOI

nyrem:

arONE

o

9.

10.
11.
12.

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

W3meHeHus: KOHLIEHTPAIlMK PeareHTOB
Harpepanus

Bapsuposanus pH pacteopa
OTHOCUTEIBHOTO KOHIEHTPUPOBAHHUS
®noranuu

OKCTpaKIUU

[IpuMeHeHust MACKUPYIOIIMX areHTOB

NoakownE

12. Cmech AQCl u Agl Mo:xHO pa3aeiuTh ¢ TOMOLIBIO BOJHOTO pacTBoOpa:
a) NHs; 6) H2SO4; B) KOH; 1) HNOs.

KoHTpoJibHbIe BONPOCHI K PEHTHHIOBOI KOHTPOJILHOM padoTe Nel
10 TeMe «AHanumuuecKuili YUKl u obecneuenue Kauecmea pe3yionmamoes aHaiu3ay

Meron u MeTOIMKa aHAJIN3a.

B 4yem pasHuiia Mex1y aTTeCTOBAaHHON M MOJAU(PUIIMIPOBAHHON METOIMKOMN aHamu3a’?

B 4yem pazHuIIa MEXIy KOJTUYECTBEHHBIM U Ka4€CTBEHHBIM aHATH30M?

Buael xumMu4eckoro aHaiusa.

OCHOBHBIC TIPHUKJIAJHBIC HAMpaBJICHUS aHATUTHUECKOW XuMHH. OXapakTepu3yhrTe OTH
HaIpaBIICHUS.

Jaiite onpeneneHue CiIeyonM MOHITHAM: aHAJIUT, O0BEKT aHAIIN3a, Mpooda.

[lepeuncnure OCHOBHBIE CTAIMM XUMUYECKOro aHann3a. KpaTko oxapakTepusynTe Kaxabli
dTaIl.

B ueM pasHuna Mexay MOHATHSIMH «aHAJIH3UPOBATH» U «OMPENENAThY, «IIpoda» u
«aHamuTH?

Kakue Buibl METOJIOB aHAJIN3a BbI 3HaeTe?

Uem pyKOBOJICTBYIOTCS IIPU BbIOOpE METOa aHaiau3a’?

[Tepeuncnure METPOIOrHYECKHE XapaKTEPUCTUKH METOJIOB U METOJIMK aHaIN3a.

Jaiite onpeneneHus CIEAYIONIMM TOHSATHSAM: YyBCTBUTEIBHOCTh METOJA, TpPEIel
oOHapy’KeHHsI, TOUHOCTb, IPABUIBHOCTH, BOCIIPOU3BOAUMOCTD, CEIEKTUBHOCTD.

Kaknmu crioco6amu MOKHO IPOBEPUTH NMPABMIILHOCTh aHAIH3a?

Kakyto npoOy Ha3bIBalOT MPEJCTaBUTEIBbHON?

Uewm otnuyaroTcs reHepasibHasi, JabopaTopHas U aHaIM3upyeMas mpoosi?

Yem ompenensercs crnocod oTéopa npoOsi?

KaxoBbl ocoberHoCcTH 0TOOpa ra3000pa3HbIX mpood?

KakoBbl ocobenHoCcTH 0TOOpa )XUAKUX Tpo6? Kakue 11 5TOro UCIonb3yroT yCTpoiicTBa?
KaxoBbl ocoberHOCTH 0TOOpa TBEPABIX MPOO?

Kakum 06pazom xpaHsT 0ToOpaHHbIE TPOOHI?

Yro Takoe kBapToBaHHe? C KaKoW LENbIO €r0 IPUMEHSIOT?

Ha3zoBute criocoOpl TOMOTeHM3AIMU U YCPEAHEHUS TPOOBI.

VYKakuTe UICTOYHHUKH MOTPEHIHOCTEHN pu 0TOOpe MpoOHkI.

Bceerna nmu He06X01MMO pacTBOpeHHE MPOOBI TPH MPOBEAECHUH aHANNU3a?

Kaxkue cymecTByoT criocoObI TIepeBeIcHUsT aHATU3UPYEMOU TPOOBI B pacTBOP?

B kakux ciyyasx mpoBoJAT ciiiaBiieHue npoosl? Kakue niaaBHE 0OBIYHO UCTIONB3YIOT B ATUX
nemnsx?



27.
28.
29.
30.

31.
32.

33.
34.
35.
36.
37.
38.

39.
40.

41.
42.
43.

44,
45.
46.

47.
48.

49.

50.

51.

52.
53.

abswn

Kakumu cBoiicTBamMu JTODKEH 0071a1aTh PacTBOPUTEINb, WCHOJIB3YEMBIH JJIsI PacTBOPEHUS
npoObI? Kakue pacTBOPUTENH UCTIOIB3YIOT B 3TUX IENSIX?

Kakum 06pa3om HHTEHCH(PULIUPYIOT CITOCOO KUCIOTHONW MUHEPATU3aIK Ipoo?

YeMm oTiim4aeTcs NUPOIU3 OT «CYXOTr0» 030JICHUA?

Kakum 00pa3oM MOXHO YCTPaHUTh MEINAIONIEEe BIUSHHE KOMIIOHEHTOB TPOOBI TPH
OIpeZCIICHUY aHanuTa?

OxapakTepu3yiTe IpoLecchl MACKUPOBAaHMSI, pa3esIeHUsI U KOHLIEHTPUPOBAHUS.

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

KakuMu cooOpaxkeHHUsIMH PYKOBOJCTBYIOTCS IpH BbIOOpe crmoco0a pasfeneHus MU
KOHLEHTpUPOBaHUs?

Kakue BBl 3HAeTe KOJIMYECTBEHHBIE XAPAKTEPUCTHKH IIPOLECCOB KOHLIEHTPUPOBAHUSA H
pazneneHus’?

Kakue crioco0b! HCTIONB3YIOT U1 pa3/ieieHUs TeTepOreHHbIX CUCTEM?

UeM 0TIIMYAIOTCS METO/BI OCAKICHUS U COOCAXKACHUS?

Kakue MeTonbl ucrapeHusi IPUMEHSIOT s pasjeneHus BeulecTs? Kakue siBieHus jnexar B
UX OCHOBE?

OxapakTepu3yiiTe  COpOLIMOHHbIE M  AOKCTPAaKUMOHHBIE  METOJbl  pa3JelIeHus U
KOHLEHTPUPOBAHUS.

Yro Takoe aHANIUTUYECKUI CUTHaANI? 3a4eM IPOBOAAT KOHTPOJIbHBIN OIBIT?

Crioco0bl BeIpaKeHUsI KOHIIEHTpALUil: MaccoBasl J10J1sl paCTBOPEHHOIO BEIIECTBA, MOJISIpHAs
KOHLEHTpaLus, TUTp pacTBopa. CBsA3b MEKIY HUMMU.

Kakue BenmnuuHbI UCHIOIB3YIOT /1711 OLIEHKH TOYHOCTH PE3yJIbTAaTOB aHaIn3a’?

Kakue BUbI IOrpEeNIHOCTEN BBl 3HaeTe?

Kakoli OCHOBHOM MeTOJl MaTeMaTH4eCKOM CTaTUCTUKH HCHOJb3YIOT AJIi OOHapy>KEHUs
rpyObIx omuOoK (mpomMaxon)?

Kak BBIYMCIINTE CTaH/IapTHOE OTKJIOHEHHUE CPEIHETO pe3ysibTaTa aHanu3a?

YeMy paBeH JOBEPUTENIBHBIN UHTEPBAI U YTO OH XapaKTepU3yeT?

[aiite omnpenencHuss CIEAYIOIMM IOHATHSIM: KayeCTBO, KOHTPOJIb KayecTBa, CHUCTEMa
KaueCcTBa, YIPaBJIECHUE Ka4eCTBOM, ITOJIUTHKA Ka4eCTBa.

Uro noHnmMaercs noJ obecrieueHueM KauecTBa pe3yibTaToB aHaiau3a’?

ATTecranys METOAMKHM aHann3a. Kakue xapakTepuCTHKH HEOOXOAWMO YCTAaHOBHUTH B 3THX
Hensx?

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

Y CcTOWNYMBOCTE METOIUKH.

OxapakTepu3ylTe OCHOBHBIE MEpbl 10 KOHTPOJIO KadyecTBa pe3y/lbTaTOB aHaIU3a
(KOHTPOJIbHBIE KAPTHhI, BECHUE JOKYMEHTAIlUH, UCTIBITAHUS).

OneHka METPOJIOTMUECKHUX U TEXHUYECKHUX XapaKTEPUCTUK CPENICTB U3MEPEHUM.
Axxkpenutanus gabopatopuid. [Iporenypa akkpeauTauu.

Tunoevie 3a0auu K pelmunzo60il KOHMpPOALHOU padome Nel

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

Pacder KOHIIEHTpAIIMU TTOTY4YEHHBIX PACTBOPOB.

Pacuer cpennero pesynpraTa aHaIu3a U 1I0BEPUTEIBLHOTO HHTEPBAIIA.

Pacyer aGCOMIOTHON U OTHOCUTENBHOM MOTPEIIHOCTH CPEAHETO.

Pacuer npenena oOHapyxeHusl.

KoHTpoJibHBIE BONIPOCHI K PEHTHHIOBOM KOHTPOJIbHOM padore Ne2



w

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.
22.
23.
24.
25.
26.

27.

o TeMe «XMMHYeCKHe PeaKni B aHAJINTHYeCKoi Xxumun. KHCJI0THO-0CHOBHOE
PaBHOBeCHE)

Xumuueckoe paBHOBecue. @DakTopbl, BIMSAIOLNIME HA IOJOXKEHUE XHUMHUUYECKOIO
PaBHOBECHSI.

ChopmynupyiiTe 3aKoH JeHCTBYOMUX Macc. [lokakuTe ACHCTBHE STOTO 3aKOHA Ha
KOHKPETHBIX IIPUMEPaX.

TepmoanHaMHuueckass KOHCTaHTa paBHOBeCUsl. PaKTOPBI, BIUSAIOIINE HA €€ BEIUUUHY.
Peanbuas koHcTaHTa paBHOBecHs. DakTopsl, Biustorne Ha Benmunny KP. CBsizb peanbHoi
KOHCTaHTBI C TEPMOJUHAMUYECKOM.

VYcnoBHas  KoHCTaHTa  paBHOBecHs. CBsi3b  MEXAY  YCIOBHOM, pealbHOH U
TEPMOIMHAMHYIECKON KOHCTaHTaMH paBHOBecHs. DakTOpBI, BAMSIONINE Ha BeanunHy K.
AxtuBHOCTH HOHOB. K03 punmeHT akTuBHOCTH, (haKTOPHI, BIUSAIONINE HA €TO BETUYHHY.
Honnas cuna pactBopa. Pacuer noHHOW cuiibl pacTBopa U KO3(h(GUIHMEHTOB aKTUBHOCTH
MOHOB. YpaBHeHus Jlebas-Xrokkens u [[3Buca.

Uro Ttakoe coneBoil 3ddext? I[lpuBeaure mpumep coneBoro sddekra s Mmpoiecca
JUCCOLIMAIIMU CJIa00H OJIHOOCHOBHOM KHCIIOTBHI.

[Haiite onpenenenre KOHKYpPUPYIOUIEH peakuuy U MPUBEAUTE MPUMEPHl KOHKYPUPYIOIIHNX
peakuuii JUisi OPOLECCOB JUCCOLMALIMM KHUCIOTHI HWJIM OCHOBaHHUS; pPaBHOBECHUS B
reTepOreHHOM cucTeMe; peakiuuu o0pa3oBaHMs KOMILIEKCHOTO COSAMHEHHUS.

MonbHast 1ol MoHA. BriBequTe ypaBHEHHE U pacueTa MOJIBHOM OJIM aHHOHa claboii
MHOT'OOCHOBHOM KHCJIOTHI.

Bolunicnenue  paBHOBECHON KOHIIEHTpAlMM HMOHA C HCIOJb30BAaHUEM MOJBHOW O
(koo durreHTa KOHKYpUpYIOLICH peakiu). [IpuMepsi.

KoHcTaHTa 1 cTeneHp JUCCOIMAIUU JIEKTPOIUTa. 3akoH paz0aBienust OcTBaibaa.

[Jaiite omnpeneneHue KUCIOThI U OCHOBAHMS C TOYKH 3PEHHUS MPOTOJUTUYECKOH TEOPUU
bpencrena-Jloypu. llpuBeaure mnpuMepsl HEUTPAIBHBIX M 3apSOHKEHHBIX KHCIOT U
OCHOBAaHMH.

Uro Takoe compspkeHHash KHUCIOTHO-OCHOBHasi mportonuThyeckas mnapa? Ilpusenure
IIPUMEPBHL.

Kakue BemecTtBa HasbiBatorcs amdonutamu? Kakue paBHOBecusi HaOIOnal0TCS B
pactBopax amdonutoB? [IpuBeanuTte npumepsl.

Jlaiite ompezneneHne NPOTOr€HHBIX, NPOTO(PUIBHBIX, AM(UIPOTHBIX U ANPOTOHHBIX
pactBoputenei. [Ipuenure npumepsl.

[IpuBenure mnpuMepbl W HANULIUTE ypaBHEHUS peakUud B3aUMOJEUCTBUS KHUCIOT U
OCHOBaHUHU C aM(pUIIPOTHBIMU PACTBOPUTEIISIMH.

KakoBa ponbp pacTBOpuTeNss B TMPOSIBICHUU KUCIOTHBIX MM OCHOBHBIX CBOICTB
npotonutoB? B uyem 3akmouaercs auddepeHuupyromee U HUBEIUpYollee JeicTBue
pactBopuTtenei? [IpuBenure npuMepsl.

Kakas peakuus HaspiBaeTcss asromnpotonuszom? Ilpuseaure npumepsl. Yto Takoe
KOHCTaHTa aBTOIPOTOJIM3a?

Yro Takoe noHsl 1MOHUA U nuata? [IpuBeaure npumepsl

HNoHHOE npon3BeIeHNE BOBI.

Yro Takoe BOJOPOIHBIN U THAPOKCUIIBHBIN MoKa3zaTenu? Kak oHu cBsi3aHbI MeX 1y c000ii?
UYro siBNsieTCSI MEpO# KMUCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX PACTBOPOB?

Jaiite onpenenenne, Kakue pacTBOPbI CYUTAIOTCS KMCIBIMHU, IIETIOUHBIMH, HEHTPATIbHBIMH.
Ilouemy omHO m TO e 3HaueHme pH B cpeme pasHBIX pacTBOPUTEIEH MOKET
COOTBETCTBOBATH TUOO KUCIIOU, TMOO MIEIOYHON UK HEUTpanbHOU cpene?

Jlaiite ompeneneHne KOHCTAHThl KHCIOTHOCTH, KOHCTAaHThl OCHOBHOCTH. IlpuBenute
IIPUMEPBL.

BriBeauTe ypaBHEHME, yCTaHABIMBAIOLIEE CBS3b MEX]Y KOHCTAaHTAaMU KHCIOTHOCTH H
OCHOBHOCTH ISl CONIPSKEHHOM MTPOTOJIMTUYECKON MTapBbl.

Kaxkue pacTBopbI Ha3zbIBatOTCs OyhepHbIMuU?



28. OO0bsicHue MexaHu3M Oy(]epHOro 1eHCTBH Ha KOHKPETHOM IpUMeEpeE.

29. bydepnHas eMKOCTb.

30. BeBemute Qopmyny mis pacuera pH pacTBopa CUIBHOW KHCIOTHI (CHJIBHO OCHOBaHUS)
JUISL CIydasi, KOTr/la UX KOHIEHTPALIUSI MEHbIIIE 10 M.

31. BeBemute dopmyny st pacuera pH pacTBopa crnaboi KUCIOTH (CIab0T0 OCHOBAHMS)
JUIs cirydaeB, korna a<5 %, a>5 %.

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

33. Ilpueautre dopmyny mis pacuera pH B pactBope amdonuta. IlpuBenure mnpumepsl
MPOTOJIUTOB ¢ aM()OTEPHBIMH CBOHCTBAMHU.

34. B xakux cinyyasx npu pacuere pH pacTBOpoB KHUCIOT U OCHOBaHMIl MOXKHO IpeHeOpeyb
ABTOMPOTOJIM30M PACTBOPUTEINSI, M B KAKUX CIIy4asX HEy4YeT ATOrO IMpolecca MPHUBEIET K
CEpbE3HBIM OIINOKaM?

35. Kakum o6pazom MoOxHO paccuutatb pH pacTBOpoB cmecedd Cina0ObIX KHCIOT, CMECU
CUJIBHOU U c11aboi KUCIoT?

Tunoevle 3a0auu K peiimunz060i KOHMPOJIbHOU padome Ne 2

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

2. Pacyet MoJIbHOM 10/1M U paBHOBECHBIX KOHIICHTPAIMil HOHOB B paCTBOpax.

3. Pacuer peanpHbIX KOHCTAaHT M 3HadeHUW pH B pacTBOpax CHUIBHBIX M CIAOBIX
3JIEKTPOJIUTOB C YYETOM M 0€3 yueTa HOHHOM CHIIbI PAaCTBOPOB.

4. Pacuer pH B pacTBOpax am@oauToB.

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

KoHTposibHBbIe BONPOCHI K PEHTHHIOBOI KOHTPOJIbHOM padoTe Ne3
o Teme «Turpumerpuyeckuii anaiaus. KucjioTHO-0CHOBHOE TUTPOBAHUEY

1. Ha uyem ocHOBaH TUTpUMETpUYECKUIl MeTO] aHanu3a Ha3oBUTE OCHOBHBIE JOCTOMHCTBA U
HEJIOCTATKU TUTPUMETPUUYECKOTO METO/Ia aHAJIH3a.

2. Ilepeuncnute OCHOBHBIE TPEOOBaHUS, MPEIBSIBISEMbIE K PEAKIUIM B THUTPUMETPUUECKOM

METO/IE.

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

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

HazoBuTe 0CHOBHBIE CITIOCOOBI MPUTOTOBJICHHSI CTAHAAPTHBIX PACTBOPOB.

Kakue pacTBOpbl Ha3bIBalOTCS  BTOPUYHBIMH  cTaHAapTHbIMH? Kakum  oOpasom

YCTaHaBIMBAIOT UX TOYHYIO KOHLIEHTPALIUIO?

7. HaszoBute ocHOBHblE paboune pacTBOpa B KHCIOTHO-OCHOBHOM THUTPOBAaHUHU. YKaKHTE
BEILIECTBA, [10 KOTOPBIM MPOBOJAST CTAHAAPTU3ALMIO 3TUX pacTBOpoB. Hanummre ypaBHEHUs
peaKkui.

8. JlaiiTe ompeneneHre TUTPOBaHUS MO CIOCOOY MUIIETUPOBAHUSA U TO CIOCOOY OTIEIHHBIX
HaBECOK.

9. JlaiiTe ompenencHUE CIEAYIONMM TMOHITHSIM: THTpP pPacTBOpa; TUTP pacTBOpa IO
OTIPENIETIIEMOMY BEIIIECTBY; DKBHBAJICHT BEIIECTBA; (haKTOpP SKBHUBAJICHTHOCTH; MOJISIpHAs
KOHIIEHTpAIlMsl IKBUBAJEHTa, MaccoBas aois. [IpuBemute (Gopmymbl, CBA3BIBAIONINE ITH
TIOHATHUA.

10. M3noxute OCHOBHBIE MOJOXKEHHUS HOHHOW TEOPUH KHUCIOTHO-OCHOBHBIX MHJIMKATOPOB U €€
OCHOBHBIC HEJJOCTATKU.

11. OcHoBHBIEC TIONIOKEHUS XPOMODOPHON TEOPUH WHAUKATOPOB U OCHOBHBIE HETOCTATKHU ITOM
Teopun. Tayromepusanus.

oA



12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.
24,

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

32.
33.

34.

OcCHOBHBIE TIOJOXKEHUS HOHHO-XpOMOGOpHOH Teopuu. KoHCTaHTa KHCIOTHO-OCHOBHOTO
UH/IUKATOpa.

Uro Takoe xpomodops? Aykcoxpombl? [lokaxkure 3TH rpynmbl B XUMAYECKUX (OpMyIax
dbenondranenHa, METHIOPAHKa, Tapa-HUTPO30(]eHoIa.

Hanumure cTpykTypHble (GOpMyasl 00€MX TayTOMEpHBIX (OpM MeTWIOpaHxka |
denondranenna. OObSICHUTE MEXAHNU3M U3MEHEHUS OKPACKU 3TUX MHAMKATOPOB.

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

Kakue Qakrtopbl BIMAIOT Ha MHTEpBAT Iepexoja OKPACKH KHCIOTHO-OCHOBHBIX
WHJIUKATOPOB?

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

Kpusas tTutpoBanus. OCHOBHbIE y4aCTKH KPUBOM.

PaccunraiiTe BenWUYMHY CKayka Ha KPHUBOM THUTPOBAaHMS CJIa00M (CHJIBHOW) KHCIIOTHI
CHJIbHBIM OCHOBAaHHEM; CJIa00ro (CHJIBHOTO) OCHOBAHHUS CHIBHOM KHCIOTOW. OOBsICHUTE
HOPUHIUI [10100pa UHAUKATOPOB.

Kak meHsiercs BelnyMHa CKauka Ha KPUBOM TUTPOBAHMS OT: ) KOHLIEHTPAIMH PacTBOPOB;
0) KOHCTAaHTBl JUCCOLMALIMM KHUCIOT WJIM OCHOBaHMH; B) Temmeparypbl? OTBeTbI
MOTHUBHpPYWTE.

KakoBbl mpezenbHble 3HAUEHUS] KOHIEHTPALMH TUTPYEMBIX BELIECTB, @ TAKXKE KOHCTAHT
KHUCJIOT U OCHOBAHUM, IPH KOTOPHIX Ha KPUBOM TUTPOBaHUS HAOJIIOIAETCs CKAauOK?

MOXHO JI1 B KaUeCTBE TUTPAHTOB UCIIOJIb30BATh C1a0ble KUCIOTHI 1 OCHOBAHUS?

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

Kak M0XHO OTTHTpOBaTh (POCHOPHYIO KUCIOTY MO TpeTbei cryrneHu? Ha3oBUTEe OCHOBHEIC
IpHUEMbl TATPOBAHUS OYEHb CJIA0bIX KUCIOT U OCHOBaHUHU. [IpuBennTe npumepsl.

[Tpu kaKkoMm yCJIOBUM BO3MOKHO pa3JeibHOE TUTPOBAHME CMECH KUCJIOT (MM OCHOBAHMIA)?
OTtBeT MOTUBHpYNTE.

Kak onpenenauts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THIPOKapOOHAT-UOHBI?

Kak onpenenuTts npu COBMECTHOM MPHUCYTCTBUU KapOOHAT- U THIAPOKCHI-MOHBI?

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

JIng kakux 1enell NpUMEHSETCS METOJ KHCIOTHO-OCHOBHOro TuTpoBaHus? Ilpusenute
PUMEPBHL.

Kak onpenensitoT KUCIOTHOCTh MUILEBBIX IPOTYKTOB?

Kak ¢ TIOMONIBIO KHCJIOTHO-OCHOBHOTO THTPOBAHMA OMpenenuth asor uma NHg B
obpa3ziax?

OrnpesiesieHre BpeMEHHOU U TMTOCTOSTHHOM YK€CTKOCTH BOJIBI.

Tunoevle 3a0ayu K peiumuHn2080t KOHMPOIbHOU pabome Ne 3

Pacuer ckauka 1 KpUBOM TUTPOBAHHSI.

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

Brpluncnenue pe3yapTaToB NPSAMOIO KMCIOTHO-OCHOBHOI'O TUTPOBAHMS C MCIOJIB30BAaHUEM
JIBYX WHJIUKaTOPOB.

IIpumepbl peiTHHIOBBIX KOHTPOJBHBIX Pa00T N0 KypCy

PEUTHUHI' OBA I KOHTPOJIbHASI PABOTA



M0 TeMe «AHAJTUTHYECKUN UKIT U 0OeclieyeHre KauecTBa pe3yabTaTOB aHAIN3a»
Bapuant 1

1. Conepxanre pochopa B 4yryHe IO JJAaHHBIM aTOMHO-IMHUCCHOHHOTO aHAJIM3a COCTABJISICT
(%): 0,26; 0,24; 0,21; 0,23; 0,27; 0,30. UmeeTcs u mpomMax B BBIOOPKE pe3yIbTaTOB?

(3 banna)

2. [Ipu ompenencHUH CBHHIIA B MHINEBBIX MPOIYKTaX aTOMHO-a0COPOLIMOHHBIM METOIOM
MOJTyYEHBI CIEAYIONME pe3yabTaTel (MI/KT): 5,5; 5,4; 5,6; 5,7; 5,6; 5,4. Paccuuraiite cpenuuit
pe3ynbTaT aHallu3a U €ro AoBeputenbHbii uaTepBai (ipu P=0,95). (5 6arnos)

3. Omnpexpenute MOJSIPHYIO MacCy 3KBUBAJICHTa KUCIOTHI B PEAKIUH:
H4P,0; + 3NaOH = NazHP,0; +3H,0 (2 661/1]161)
4. Kakoii o6pem Boabl Hamo nobasuth k 500 mu 0,6756 M pactBopa NaOH, uToOsbI
MOJIYYUTh pacTBOp ¢ KoHIeHTparueit 0,5000 M? (3 b6anna)
S. OcHOBHBbIE CTaIUU XUMUYECKOT0 aHanu3a. OxapakTepu3ynTe Kaxabli 3Tall.
(7 bannos)
6. JlaiiTe ormpeneneHus CIEAYIOUMM TOHATHIAM: «CYX0€» 030JIeHHE, KBapTOBAHUE, TPEAET

oOHapyxeHus. (3 baria)

PEUTHUHIOBASI KOHTPOJIBHASI PABOTA Ne 2
0 TeMe «XHMHUYECKUE PEAKIIMU B AHAIUTHYECKOU XUMHUHU. KHCIIOTHO-OCHOBHOE paBHOBECHEY

BAPHUAHT 1

1. Kakum o00Opa3oM CcBsS3aHBI MEXAYy COOOW TEepMOAMHAMHYECKAsh W peajbHAas KOHCTAHTHI
paBHOBecust 1t poriecca A + bB < fF? Uro Takoe koaddunmeHT akTHBHOCTU? YKaKHTE
(daxkTophl, BIMAIONIME Ha BEMUYMHY Kod((duimeHTa akTUBHOCTH. PaccumTarh peanbHYIO
KOHCTAaHTY KHCJIOTHOCTH Ul MypaBbUMHOW KucioTsl B mpucyrctBuu 0,003 M pactBopa
MqCl,. (5 6annos)

2. Yro takoe Oydepnbiii pacrBop? [Ipusenute npumepsl. O0bsicHUTE MexaHM3M OydepHoro
nercTBus arietatHoro OydepHoro pactBopa? (3 6anra)

3. Kakas peaxnus Ha3bIBaeTcs KHUCJIOH, HeWTpanbHOM M mienouHoi? Kakyro cpeny umeer
pacTBOp, MOJYYCHHBIN MPH cMemMBaHUU paBHbIX 00beMoB 0,100 M pactBopos: a) HCI +
NaOH; 6) HCI + NH3; 8) HCOOH + HCOONa; (3 6ania)

4. Bpruucnuts pH pactBopa, momyueHHoro no0asinenuem k 20,00 mn 0,1000 M pactBopa
ammuaka 40,00 mi 0,0500 M pactBopa HCIl u 60,00 ma guctuimupoBanHoi Boasl (K, =
1,75:10®). (5 6annos)

5. K 100,0 ma 0,0600 M pactBopa dochopHoii kuciotsl podasiaero 75,00 ma 0,1600 M
pactBopa ruapokcuaa kamus u 25,00 M AUCTHILTMpOBaHHOW BoAbl. Berumcoute pH
nonydeHHoro pactopa. (K, = 7,52+ 10'3; Ko = 6,31-10'8; Kas=1,26 10'12). (7 bannos)

PEUTUHIT OBASI KOHTPOJIBHASI PABOTA Ne 3
1o Teme «Tutpumerpudeckuii aHaian3. KHCIIoTHO-OCHOBHOE TUTPOBAHKEY

BAPHUAHT 1

1. Paccuuraiite ckadok u mondeputTe HHAMKAaTOpel mpu TUTpoBanuu 0,2000 M pactBOpa
6ersoitnoit kucnorsl (K=1,62"10) 0,2000 M pacrBopom NaOH (IOrpeIHoCTb THTPOBAHMS
0,1%). (5 6annos)

2. TlepeunciuTe OCHOBHBIE TPEOOBAaHUS, MPEIBSIBIIEMbIE K PEAKIHSIM B TUTPUMETPUIECKOM
MeToJe aHanu3a. YTo Takoe nepBUYHbIE cTaHAapThl? llepeunciure npeabsBiseMble K HUM



TpeboBaHusi. Ha30BHTE OCHOBHBIC CIIOCOOBI MPUTOTOBICHHS CTAaHAAPTHBIX pacTBOPoB. (5
bannos)

3. Uemy paBHa wuHIuKatopHas omubOka tutpoBanus 0,01 M HNOsz 0,015 M NaOH c
tumodTanennom (pT=10)? (5 6annos)

4. K pactBopy (NH4),SOs moGaswiu 25,00 mi pactBopa NaOH (T(NaOH)=0,008922).
Kunguennem ynanuinm aMMHuak, a Ha TUTPOBAHUE OCTAaBILICWUCS IIEJIOYU 3aTpaTwiid 8,65 M
pactsopa HCI (T(HCI1)=0,007236). Beruucauts maccy (NH4)2SO4 B riccienyemom pactBope.
(7 bannos)

5. Kak ompeaenuTh MpU COBMECTHOM MPHUCYTCTBUH COJISIHYIO H 0-(OCHOPHYIO KHCIOTHI?
[TokaxkuTe, Kak pacCUUTaTh MacChl 3TUX BEIIECTB Yepe3 00bEMbI TUTPAHTA. (5 OaL108)

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

WToroBelii KOHTPOJIb OCyIIecTBIsieTcs B (opme 3au€ra W 3K3aMeHa MO JUCHHUTUIIMHE.
3auéT moxyvaer CTy/IEHT, BHIIIOJHUBIINHN U 3aIIUTUBLINI Bce 1a00paTOpHbIE paOOTHI.

DK3aMEHAIIMOHHBIA OWJIET MO aHATMTHUYECKOW XMMHUHU BKJIOYaeT Tpu Bompoca. Ilepsrie
JIBa BOIIPOCA MOCBSILIEHBl TEOPETHUYECKHUM OCHOBAM XMMHMYECKOTO aHajiu3a (CM. MPUBEICHHBIN
HIDKE CNHCOK). B TpeTheM Bompoce CTYACHTY Mpejiaraercs peluTh MPAKTUYECKYIO 3aady.
[Ipu olieHKe 3HAHUI CTYACHTOB Ha 5K3aMEHE YYUTHIBAE€TCA Oasiibl, MOJIYYEHHBIE WMHU IPHU
HAITMCAHWH KOHTPOJIBHBIX pabOT MO TeMaM Y4eOHOU TUCIIUTUTHHEI.

BOl'[pOCbI K 3K3aMEHY 10 AUCHHUIIJINHE

Pazmen 1 Merofonorus XUMHYECKOro aHanu3a MeTon M MeTOAMKA aHalIu3a.
ATTecToBaHHasT W MOJU(UIMPOBAHHAS METOJUKA aHAIMW3a. BUABI XMMHYECKOTO aHalIH3a.
KonuuecTBeHHbld ¥ KauecTBeHHBbIM aHanu3. (OCHOBHbIE MPHUKIAIHBIE HaMpaBICHUS
AHAJIUTUYECKOW XUMHH.

Pazpen 2 Craguu xumuyeckoro aHanuza OCHOBHBIE CTaJAMM XUMHUYECKOTO aHAIIM3A.
Br16op MeToa M METOIMKY aHalIN3a M COCTABJIICHUE CXEM aHAIIN3a.

Paznen 3 [1po6ooT6op 1 NpoOONOATOTOBKA.

[IpencraButenbHOCTh MpOOBI; MpoOa W OOBEKT aHaiM3a; Mpobda M METOJ aHaIu3a.
['enepanbHas, nabopatopHas U aHaIU3Upyemast Ipoosl. DakTOpbI, 00YCIOBIMBAIOIINE pa3Mep U
croco0 oTdopa mpeIcTaBUTENbHON MPOOBI. OTOOP TPOO TOMOTE€HHOTO M T€TEPOTeHHOI0 COCTaBa.
OcobenHocTr 0TOOpa ra3000pa3HbIX, )KUIAKUX U TBEPIBIX Mpo0. CrocoObl MOTydYeHus: cpeaHei
npoObl, TIepBUYHAsT 00paboTKa M XpaHeHue mpoO. OCHOBHBIE CIOCOOBI TEepeBoaa MPOOHI B
dopMy, HEOOXOUMYIO JJIs ITaHHOTO BHJA aHalM3a: pPacTBOPEHUE, TEPMUYECKOE pa3jokKeHHe,
crutaBiieHue. CrnocoObl MHTEHCU(UKALMK TTpolecca MOAroToBKH 1mpod. CrocoObl yCTpaHEeHus U
ydeTa 3arpsA3HeHUi 1 OTepb KOMIIOHEHTOB IPU MPOOOIIOATOTOBKE.

Metonpl BBIICTCHHS, DPA3JIENCHUs W KOHIEHTpupoBaHus Kiaccuduranus MeTonoB
BBIICTICHUS, Pa3iefieHUs] U KOHIIEHTPUPOBaHUS. MeTOoabl pa3/ielieHus] TeTepOreHHBIX CHUCTEM:
bunpTpanus, ceAUMEHTaIus, UeHTpudyrupoBanue, Quotamus. Mertoabl  pa3aeneHUs
TOMOTE€HHBIX CHCTEM: OCaXJCHHEe, AUCTUIUIALMS, pPEKTU(UKALKSA, OTTOHKa, COopouus Hu
IKCTPAKITHSI.

MeTtonel oOHapyxkeHusl W uIeHTUDUKAIUU 3a7adyd ¥ BBHIOOpP MeToja OOHApY>KEHUs U
UACHTH(DHUKAIIMK XUMHUYCCKUX CcoeMHEeHNUH. MneHTndukamuss atroMoB, HOHOB M BEIIECTB.
Jpobublit u cuctemarnyeckuii aHanu3. Ouznyeckre MeToIbl OOHAPYKEHUSI W HICHTU(DUKALINN
HEOPraHMYECKUX W  OPraHMYECKMX  BEIIeCTB. MUKPOKPHCTANIOCKONIMYECKUI  aHaIN3,
MUPOXVUMHUYECKUN aHallu3, KameNbHbI aHanu3. OKCHPECCHBIM KadeCTBEHHBIH aHaan3 B
3aBOJICKHX M TIOJICBBIX YCIIOBHSX.

KonnuecTBeHHBI aHanu3 AHATUTHYECKHH cUTHAT ¥ moMmexu. CrmocoObl ompeneneHus
COJIepKaHMUs TI0 JAHHBIM aHATUTHYECKUX U3MEPEHHIA.

Pazmen 4  MeTpojoruyeckue  OCHOBBI  XMMH4YECKOro  aHanu3a  (OCHOBHBIE
METPOJIOTHUECKUE TOHATUS W TpeacTaBieHUs. OCHOBHBIE XapaKTEPUCTHKH METOAa aHaln3a:




TOYHOCTb, IIPABWIBHOCTb, BOCIIPOU3BOJUMOCTD, CEJIEKTUBHOCTD, KOdQpHULEHT
YYBCTBUTEIBHOCTH, Tpenen oOHapyx eHus u Ap. CucreMaTu4yeckre U CIy4aiiHble OTPEeIIHOCTH.
Craructudeckas obOpaboTka pe3yIbTaToB U3MEpEHUH. CriocoOmr MTOBBIIICHUS
BOCIIPOM3BOJMMOCTH U NPABUIIBHOCTU aHAJIU3A.

Pasnen 5 OOecneueHWe ¥ KOHTPOJb KadyecTBa pe3yapTaToB aHanusza llonsTus
ofOecrieueHre KayecTBa, KOHTPOJIb KauecTBa, CHUCTEMa KauecTBa, IOJMTHKA KauecTBa,
yIpaBJIeHUE Ka4eCTBOM PE3yJIbTaTOB aHanu3a. [IpoBepka mpaBUIBHOCTH BHIOPAHHON METOIHMKH.
ATTecTanusi METOJUK aHaiu3a. YCTOWYMBOCTh METOAMKH aHanu3a. BHyTpuiabopaTopHas
BOCIIPOM3BOAMMOCTb, CXOJUMOCTh PE3y/lbTaToB aHaimu3a. ObecreueHne KadecTBa pe3yabTaToB
aHaJlM3a: KOHTPOJIbHBIE KapThl, BEACHHE U XPaHEHHE JOKYMEHTAlluH, MekJIabopaTopHbIe
sKcniepuMeHThl. [loBepka cpeacTB M3MepeHuil. AKKpEAUTaus aHATUTUIECKUX JadopaTopuil u
MIPOBEPKA UX KOMIIETEHTHOCTH.

Pazgen 6 Xumuueckue peakiiuy B aHATUTHYECKON XUMUU. OCHOBHBIE THUITBI XUMUYECKUX
peakiuil B aHaJIUTHUYECKON XUMHUHU: KHCIOTHO-OCHOBHBIE, KOMILJIEKCOOOPa30BaHUs, OKUCICHUS-
BoccTaHOBJIEHMsI. COCTOSIHME BEILECTB B UJCAJIBHBIX U peaJbHBIX cucTeMax. CKOpOCTh peakuuil
B XMMHYECKOM aHaju3e. XUMHUYECKOe paBHOBecue. DaKTOphl, BIUSIOLIME Ha IOJO0KEHUE
XUMHYECKOIO  paBHOBECHsl. 3aKkOH  JAeWcTByrommMx Macc. KOHCTaHTBI  paBHOBECHS:
TePMOJMHAMHYECKHUE, pealbHble, YCIOBHBbIC, (AKTOPBL, BIMSIONIME HAa WX BEIUYUHBL
AxtuBHOCTE MOHOB. Ko3()(uIMEeHT aKTUBHOCTH, (AKTOPHI, BIHSAIONINE HA €ro BEIUYHHY.
Honnas cuna pactBopa. Pacder noHHOM cuiibl pacTBopa U KOX(PGUIIMEHTOB aKTUBHOCTH HOHOB.
VYpaBuenus JleGas-Xiokkens u J[pBuca. Konkypupyromue peakuuy, MOJbHAs JOJS HOHA.
BriBon ypaBHeHMsI Al pacueTa MOJIbHOM JOJIM aHUOHA ciIaboii MHOTOOCHOBHOW KHCJOTHI.
VYrpasieHue peakusIMU U IIPOLecCaMH B AaHAJTUTHUECKON XUMUU.

Pazgen 7 KucnotHo-ocHOBHOEe paBHOBecue COBpPEMEHHBIE MTPEACTABICHUS O KUCIOTaX U
ocHoBaHusx. Teopus Jlprouca. Teopusa bpencrema-Jloypu. PaBHoBecue B cucreme Kuciora -
CONPSHKEHHOE OCHOBAHUE U pacTBOpUTENb. KOHCTaHTBI KUCIIOTHOCTU U OCHOBHOCTH. KucioTHbie
U OCHOBHBIE CBOMCTBa pactBopuresneil. Peakuusi aBTonpoToin3a, KOHCTaHTa aBTOIPOTOJIHU3A.
BnusHue npupoibl pacTBOpUTENss Ha CHIIYy KUCIOTBI M OCHOBaHuA. Huenupyrowmwuii u
mupdepeHumpyomuid 3Qpdext pactBoputens. BomopoaHsli M THAPOKCHIBHBIN IMOKAa3aTelH,
Mepa KHCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX PacTBOPOB. KHCIOTHO-OCHOBHOE paBHOBECHE B
MHOTOKOMIIOHEHTHBIX CcHCTeMax. bydepHble pacTBopbl M HX CBOMCTBA. bydepHas eMKOCTb.
Boeruncnennss pH pacTBOpOB HE3apsDKEHHBIX M 3apsDKEHHBIX  KHUCIOT M OCHOBaHMIA,
MHOTOOCHOBHBIX KHCJIOT U OCHOBaHMM, CMECH KUCIIOT U OCHOBAHUH.

Paznien 8 Turpumerpuyeckuii MeTos aHanuza. TpeOoBaHMs, NPeAbABISEMbIE K PEaKINU
B TUTPUMETPUYECKOM aHaJIM3€. BUIbl TUTPUMETPUUECKUX OIpEAETeHU: MpsiMoe U o0paTHoe,
KOCBEHHOE TUTpOBaHHME. TUTPOBaHUS MO CIOCOOY MHUIETUPOBAHHS U IO CHOCOOY OTAENbHBIX
HaBecoK. CrnocoObl BBIpaKEHUS KOHLEHTpAlUMi pacTBOpPOB B TUTpuUMeTpuu. IlepBuunble
CTaHJapThl, TpeOOBaHUS K HUM. BTopuuHble cTanapThl. Touyka SKBUBaJIEHTHOCTH U KOHEUHAas
TOYKa TUTPOBAHHUS.

Paznen 9 KucnorHo-ocHOBHOE TUTpoBaHue. IlocTpoenue KpuBbIX TUTpoBaHus. Kpusble
TUTPOBAHUS CHJIBHBIX M CIAObIX KHUCIOT U OCHOBAaHMU. Pacyér BeIMUMHBI CKauka Ha KpUBOM
TUTpOBaHUsA. DAKTOPHI, BIUSIOIINE HA XapaKTep KPUBBIX TUTPOBaHUSA. MIHIMKATOPHI KUCIOTHO-
OCHOBHOTO TUTpOBaHMs. OCHOBHBIE MOJIOKEHHSI HOHHOM, XpOMO(OPHOI 1 HOHHO-XPOMODOPHOIA
TEOpPH HWHAMKATOPOB. XpOMOQOpHI, AyKCOXpOMBI, TayToMepuszauus. pT HUHIAUKATOPOB,
MHTEpBaJl Tepexoda OKpacku. TpeOoBaHUSA, TMpeAbsBiISeMble K KHUCIOTHO-OCHOBHBIM
UHIMKAaTOpaM, MPUHIUIN 10a00pa MHAMKATOpoB. OCHOBHBIE paboune pacTBOpa B KHCIOTHO-
OCHOBHOM TUTPOBaHUHU. TUTpPOBaHHME MHOTOOCHOBHBIX KHCJIOT WU MHOTOKHCIOTHBIX OCHOBaHUI
[0 CTYIIEHSM, pa3/ielbHOEe TUTPOBAHME CMECH KHUCIOT (WM OCHOBaHMM). [Ipuembl TUTpOBaHUS
OuYeHb CJabbIX KUCIOT U OCHOBaHMM. KHCIOTHO-OCHOBHOE THUTPOBAHHE B HEBOJHBIX Cpefax.
[Torpemnoctu THTpoBaHUS. OOJIACTH NPAKTUYECKOIO TNPUMEHEHUS METOJI0B KHCIOTHO-
OCHOBHOTO TUTpoBaHMsA. Onpe/eneHne KUCITOTHOCTH MUIIEBHIX NPOAYKTOB, a3oTa man NH; B
o0pa3iax, BpEMEHHOM U MOCTOSHHOMN 5K€CTKOCTH BOJIBI.




Tunosvie 3a0auu:

1. Onpenenenue akTopa S5KBUBAICHTHOCTH U MOJISIPHOM MacChl ’KBUBAJIEHTOB BELIECTB 110

YPaBHEHHIO PEaKLUU.

Pacuer KOHLIEHTpaLUK [TOJyYEHHBIX PACTBOPOB.

Pacder cpenHero pesyiabpTaTa aHaiau3a U JOBEPUTEIBHOIO HHTEPBAIA.

Pacuer aOCOMIOTHON ¥ OTHOCHTENBHOM MOTPEITHOCTH CPETHETO.

Pacuet npenena oGHapyskeHUs.

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

HOHOB.

PacueT MosIbHOM 10JIM ¥ PABHOBECHBIX KOHLICHTPAI[Mii KIOHOB B pACTBOPAXx.

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

9. Pacuer pH B pacTBopax am(oauTOB.

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

11. Pacuer ckauka 1 KpUBOW TUTPOBAHUS.

12. Beruucnenue pe3yibTaToB MPSIMOTO, OOpaTHOTO M KOCBEHHOTO KHCIIOTHO-OCHOBHOTO
TUTPOBAHUS C UCIOIb30BAaHUEM OJHOIO MHAMKATOPA.

13. Beruucnenne  pe3yibTaTOB  MPSIMOTO  KHCIOTHO-OCHOBHOTO — THTPOBAaHUS  C
MCIIOJIb30BAaHUEM JIBYX UHJMKATOPOB.

oM wN
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IIpumep 3K3aMeHAIIHOHHOTO OUJIETA MO AUCHUILIMHE
OI'bOY BO «KybaHckuii rocy1apcTBEHHbIH YHUBEPCUTET
Kadenpa ananmuTuyeckon XuMuu
27.03.01 — «CranmapTu3amus 1 METPOJIOTHSDY
Juctunimna «OCHOBBI aHAIKM3a U aHAJTUTUYECKOTO KOHTPOJIS»

BUJIET Ne 1
1. Buner xumuueckoro ananuza. Beibop MeTosa ¥ METOJIMKH aHAJIM3a U COCTABIIEHUE CXEM
ananmu3za. [IpoBepka mpaBUILHOCTH BRIOPAHHON METOIUKH.
2. XHWMHUYECKOE pAaBHOBECHE B AaHAJUTUYECKOM XUMHUHU. 3aKOH JEHCTBYIOLIMX Macc.

Cocrosiaue BCIIECTB B MACAJBHBIX MW PCAJbHBIX 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 kamus u 25,00 MJ  AMCTWIIMPOBAHHOW BOAbL. Bprumciuts pH
nosydersoro pacteopa. (Ky =7,52:10% Ky = 6,31:107%; Kys = 1,26-10™).

3aB. Kadenpoit ananmutuaeckon XuMuu,
I.X.H., podeccop 3. A. Temeppaiien

CryneHTbl 00513aHbI CaTh 9K3aMEH B COOTBETCTBUU C PACIIUCAHUEM U YUEOHBIM IUIAHOM.
DK3aMeH N0 JUCHUIUIMHE MpecieayeT Ielib OLEHUTh YPOBEHb (POPMHUPOBAHUS KOMIETEHIIMMH,
pa3BUTHE TBOPYECKOT'O MBILUICHUS, TPUOOPETEHHE HaBBIKOB CAMOCTOSITEILHON paboThl, yMEHHE
MPUMEHSTD MOJIyY€HHbIE 3HAHUS JUISI PEIICHUS TPAKTUYECKUX 3ajau.

@dopma NpoBeNEHUs JK3aMEHA: YCTHO WM NHCbMEHHO YCTaHABJIMBAETCS DPELIEHUEM
kadenpsl. DK3aMeHaTOpy NPENOCTaBIsSETCS IMpaBO 3a7aBaTh CTYAEHTaM JOIMOJIHUTEIbHbIE



BOIIPOCHI TIO BCeW y4eOHOW mporpamMme JUCHUIUIMHBL. Pe3ynbpTar ciaum 3K3aMeHa 3aHOCUTHCS
[IPENOJaBaTeNIEM B DK3aMEHALMOHHYIO BEOMOCTD U 3aUE€THYIO KHIXKKY.

Kpurepun oneHku:

- 0TMETKA «OTJHYHO» BBICTABISICTCS C YI€TOM CPOPMUPOBAHHOCTH KOMITETEHITUH, €CITN
JJaH T[OJHBIM, NpaBWIbHBIM OTBET, MaTepual H3JIOKEH B ONPENEICHHON JIOTMYECKOU
MOCJIEIOBATEILHOCTH JIEMOHCTPUPYETCS MHOTOCTOPOHHOCTh TOJXO0JI0B, MHOT0ACHEKTHOCTh
oOcyxJieHUsI MpOoOJIeMbl, YMEHHUE apryMEHTHpPOBaTh COOCTBEHHYIO TOUYKY 3pEHHUS, HaXOIUTh
MyTH pElICHUs] TO3HABATENbHBIX 3a/1a4, YCTaHABIMBATh IPUUUHHO-CICJACTBEHHBIE CBSI3U MEXKITY
CTPOCHHUEM, CBOWCTBAMHU M IIPUMEHEHUEM BEIECTB, B JIOTMYECKOM PACCYXIECHUHM U PELICHUU
3a/1a4¥ HET OMIMOOK, 3a/1a4a pelleHa palliOHAIBHBIM CIIOCOO0M;

- 0TMETKA «XOPOIIO0» BBICTABISETCS CTYIEHTY, €CIM OTBET IOJIHBII M MpPaBUIbHBIA Ha
OCHOBE  M3Y4YCHHBIX TEOpHM, MaTepual HU3JI0KEH B  ONPEACIEHHOM  JIOTMYECKOU
MOCIIEI0BATEIbHOCTH, IPU O3TOM JONYCKAIOTCS HECYIECTBEHHbIE OMIMOKM B OTBETax Ha
TEOPETHUUYECKUE BOMPOCHI WM B PEHICHUH 33Jlayd, KOTOPbIE CTYIEHT MOXET HCIPaBUTH I10
YKa3aHUIO MperoaaBaTest

- OTMETKA «Yy/JA0BJETBOPHUTEIbHO)» BBICTABISICTCA CTYIEHTY, €CJIIM OTBET IOJIHBIN, HO
Opy STOM [IOMYIIEHAa CYIIECTBEHHAas OIMOKa WM OTBET HEMOJHBIM, HECBSA3HBIN, HE
MPOSIBJISIOTCS YMEHUSI TPUMEHSTh TEOPETUUECKHE 3HAaHUSI TPU PEHICHUU MPaKTUYECKHUX
npo0sieM; 3HAHUE IMpeaMeTa C 3aMETHBIMU MpoOeIaMu, HETOYHOCTSIMHU, HO TAKMMH, KOTOPbIE HE
CITy>aT MPENSTCTBUEM IS TalIbHEUIIIEro 00y4YeHus

- OTMeTKAa «HEeYI0BJeTBOPHUTEIbLHO» BBICTABISETCS, €CJIM OTBET OOHApY>KHUBAeT
HE3HAHHE OCHOBHOT'O COZICP)KaHUs y4eOHOT0 MaTepuasa

OneHouHBIE CpencTBA Ui HMHBAJIHMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHIYAIbHBIX CHXO(U3NUECKIX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIWAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIILHOE BPEMs JIIsI [TOJITOTOBKU OTBETA HA SK3aMEHE;

— TIpH TIPOBENICHUH TPOIIECAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbSI IIPEAYCMATPUBAETCS UCIOIb30BAHNUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWIOB TPOIEIypa OICHUBAHUS pPE3YJIbTaTOB OOYUEHHS 10 JHCIUIUINHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienrypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYECHUs WHBAIUAOB M JIMII C OTpAaHHYCHHBIMH
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OTPAHHUYCHHSM WX 3I0POBBS W BOCIIPHUSTHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIi1st T C HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO arapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJbLHOW y4eOHOH JMTEPATypbl, HEOOXOAMMOM
JJIs1 OCBOCHMS M CUUILTUHBI (MOTYJIfA).



5.1 OcHoBHas JiMTEpaTypa:

1. OCHOBBI aHAIMTUYECKON XUMHH: YIeOHUK JJIsl CTyIeHTOB By30B: B 2 T. T. 1 / oz pexn.
1O. A. 3omoToBa. - 4-¢ u3a., nepepad. u gor. - M.: Axkagemus, 2010.

2. Kpuctuan I'. Ananutnueckas xumusi: B 2 1. / T. 1. / Kpucruan I'; nep. ¢ anrm. A.
B. T'apmama, H. B. Koasraepoii, I'. B. IIpoxoposoii; - M.: BUHOM. JlaGoparopusi 3HaHHH,
2009. (JIyummii 3apyOexHbIi YIEOHHK. ).

3. Bacunbes B. I1. Ananutudeckast XumMusi: y9eOHUK /I CTYICHTOB BY30B [B 2 KH.] /
Ku. 1.: TurpumeTpudeckne U rpaBUMETpUUECKUN MeToIbl aHanm3a / Bacuneses B. I1. - 6-e u3z.,
crep. - M.: Jlpoda, 2007.

4. Bacunbes B.II. Ananutudeckas XuMusi: COOpPHHK BOIIPOCOB, YIMPaKHEHHHA U
3amay: ydyeObHoe mocoOue s cryaeHtoB By3oB / B. I1. Bacuibes, JI. A. Kouepruna, T. /.
OpioBa - 4-e usn., crep. - M.: [Ipoda, 2006.

5. AHanuTHYeCKast XUMHUsSL: yaeOHoe mocooue miist By3oB / A. WM. Anapues, I'. K. Jlynenko,
T. I1. AnekcannpoBa, A. A. KazakoBa. — 2-e usn., ucnp. u gon. — M. : M3garenscTBo FOpaiir,
2018. — 107 c. — (Cepus : VYuusepcurersl Poccum). — ISBN 978-5-534-04605-2.
https://biblio-online.ru/book/analiticheskaya-himiya-415275

J171s1 OCBOCHMS JUCUUILIMHBI MHBAJIMJAMU U JIUI[AMU C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU
37I0POBbSI MMEIOTCA H3JaHUsI B DSJICKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«JIaubp» n «OpaiiT».

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1.Ananmutnueckas xumus. IIpoGremsr u moaxoxpl: B 2 1./ T. 1./ mep. ¢ anrn. A. T.
bopsenko u np.; mox pen. FO. A. 3onmotoBa; pen. P. Kensnep u ap. - M.: Mup: ACT , 2004.

2. Anamutndeckas xumus. B 3 1. T.3. Xumuueckuil ananu3z: y4eO. JUisi CTyI. BbICIIL. Y4eO.
3aBenenuit / [WU.I'. 3enkeBuu u ap.] mox pea. JI.LH. MockBuna. — M.: UznaTenbCkuii 1eHTp
«Axanemusy», 2010.

2. Anamutmueckas xumusa. B 3 1. T.1. MeToasl HOSHTHU(PUKAIMKA W OINPEACTICHUS
BellecTB: y4yeb. /uis cTyA. Bbicul. yueb. 3aBeaenuii / [A.A. bemoctun u ap.] moxn pen. JL.H.
MockBuHa. — M.: U3narensckuii ieHTp «Akamemusiy, 2008.

3. OCHOBBI aHANUTHYECKOW XHMMHHU: 3aJa4d U BOIPOCH: ydeOHOE TocoOue s
ctynentoB yH-TOB / / [B. W. @aneesa u np.]; mox pen. FO. A. 3omotoBa. - U3zna. 2-e, ucmp. - M.:
Bricmas mkoma, 2004.

4. ITpo6o1moAroToBKa B 3KOJIOIMUECKOM aHaJIM3€e : MPAKTUYECKOe pyKOoBOJACTBO / [Ipyros,
FOpuii CrenanoBuy, A. A. Ponun ; 0. C. Ipyros, A. A. Poaus. - 3-e u3n., aon. u nepepad. - M.
:BIHOM. Jlaboparopus 3Hanumii, 2009.

5. OcHoBbl ananmuTudeckod xumuu. [Ipaktuueckoe pykoBoactBo / Iloxg pea. HO.A.
3omnotoBa. M.: Beici. mik., 2001.

6. Hopoxosa E.H., IIpoxoposa I'.B. 3agaun u Bonpocsl 0 aHAIUTHYECKON XUMUHU.
M.: Mup, 1984 umu M.: Axanemcepsuc, 19
8. Ckyr [1., Yact JI. OcHoBBI aHanmuTu4eckoi xumun. B 2-x T. M.: Mup, 1979, T.1-2.

5.3. llepuoauveckue u3IaHusA:

«Kypnan ananutuyecko xumun», Poccusa, Mockaa.

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

«Spectrochimica Acta. Part B», uznarenscto Elsevier

el oA


https://biblio-online.ru/book/analiticheskaya-himiya-415275

o. «Analytical Chemistry», n3narensctBo ACS
6. «Journal of Analytical Atomic Spectrometry», uzgarensctso RSC

6. Ilepeyenbr pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAUMMBIX /IJIS OCBOCHU S JUCHUILJIMHBI (MOLYJIS).

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 yKa3zaHusl Jisi OOYYAlOIIMXCSl [0 OCBOEHHMIO JUCHMILIMHBI
(Mony.Jisi).

1. ITuns JLU., lllectaBun AWM. AHanutudeckas XxuMus. PacueTrsl B THTPUMETPUYECKOM
anaymze. YdyeOHnoe mocobue. Kpacuomap, KyoI'y. 2005

2. Ironko T.I'., Hmutpuenko 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. Kpacnomgap, KyoI'y. 2007

[lo kypcy npenycMOTpEHO NpPOBEACHUE JIEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JAaeTCs
OCHOBHOI CHCTEMaTH3UPOBAaHHBIM MaTepuad U Pa3bSICHSIOTCS HauOoliee CIOXKHBbIE AaCHEeKThI
M3y4aeMbIX METOJI0B aHain3a. Ha mabopaTopHbIX 3aHATHIX CTYIEHTHI 3aKPEIUISIIOT MOJIyYEHHbIE
TEOPETUYECKHE 3HaHUS, OCBaMBAIOT cCHEeUU(UKY U TMPUHOUN pPabOThl AHATUTHYECKOTO
000py/0BaHusl, COCOOBI MOJIYYEHUS AHATUTHUYECKOIO CUTHAJla M MEepexoja K KOHIEHTpaluu
aHanmuta. [lpu monaroroBke k jabopaTopHOil paboTe HEOOXOAMMO BHHUMATENBHO H3YYUTh
TEOPETHUECKUH MaTepuaj 1O JIaHHOW paboTe, TEXHUKY BBIIOJHEHUS OKCIEPUMEHTA,
O3HAKOMHUTBCS C HMHCTPYKIMSIMH K TpuOOpaM, KOTOpbIE HUCHOIB3YIOTCS TPHU BBITOIHEHUU
paboTHL.

O0padoTka pe3yJabTaToB JadopaTopHbIx pador. OTuér o nabopaTopHOW pabore
JIOJIKEH COJIEpKaTh BCE MOJYyUYEHHBIE SKCIIEPUMEHTANIbHBIE PE3YIbTaThl, HEOOXOIUMBbIE PACUETHI
1 BBIBOJABL. OTYET TOJKEH MPENOCTABIATHCSA MPENOIaBATENIO JIJIsl TPOBEPKU B TEUCHHUE HEIENIH
MOCJI€ BHITIOJIHEHHS JTabopaTopHO padoThl. [IpoBepka mabopatopHOil pabOTHI COMMPOBOXKIACTCS
co0OeceoBaHWEM C TMpernojaBareieM. DBBIMOTHEHHBIMH CYHTAIOTCS TOJIBKO MPHHSTHIE
npernojaBaTesieM J1abopaTopHble pabOTHI.

BakHeilmum 3TanoM Kypca siBJISIeTCSI CAMOCTOSITE/IbHAS padoTa mo AUCHUILINHE, B
paMKax KOTOPOil CTYAEHTbI OCYILIEeCTBJSIIOT MPOPadOTKYy YYEOHOro (TEOPETUUYECKOTO)
Marepuana, MOJArOTOBKY K TEKYIIEMY U MPOMEXKYTOYHOMY KOHTPOJIO, @ TAKKe BBINOJHSAIOT
WHINBUIYyalIbHbIC 3aaHus (HapHUMep, TOTOBIT KOPOTKHE COOOIIEHHS U TPE3EHTAIINHN).

[lepen pemieHneM 3a1a4 HEOOXOAMMO BHUMATEIBHO M3YyYUTh TEOPETUUYECKUN MaTepHall,
npopaboTaTh KOHCHEKT JEKIMH, pa3o0paTh NpHUMEpPHl pemeHus 3anad. Pemenue 3amad
PEKOMEHIyeTCsl HauWHaTh C HauOoliee MPOCTBHIX, ONU3KMX K HUMEIONIMMCS B 3a/JladyHUKe
npumepam. He pekomeHayercss HCMONb30BaTh T'OTOBbIE KOHEYHbIE (OPMYNbI, KOTOpbIE
BBIBOJIAATCSL B IPUMEpaxX pelIeHus 3a/1ad. 3amuch B TETPaau JOJKHA COJAEPKaTh GOpMYIBl U BCe
BBIYHCIICHHUS] C yKa3aHWEM eIWHUIl u3MepeHus. [Ipu BBUMCICHUSX HEOOXOIUMO 0O0pamaTth
BHUMaHHE Ha MX TOYHOCTH (HCIONBh30BAaHHE HYKHOTO YHCIA 3HAYammx nudp) u cobmoneHue
MIPaBUJI OKPYTJICHUSI.


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/

B ocBoeHun AUCHUIITIMHBI MHBAJIMJAMHU U JIMOHAMU C OIPaHUYCHHBIMU BO3MOXKHOCTSIMU
30pOBbsI OOJIBIIIOE 3HAYECHHE HMECT WHAWBHAyalbHas ydyeOHass pabora (KOHCYJIbTAllUH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOTro MaTepuaia.

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

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 NMPOLEcca Mo AUCHUIIHHE (MOIYJII0).

8.1 llepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.

Hcnonp30BaHne IIEKTPOHHBIX NTPE3EHTALIMM ITPU IPOBENCHNUN IPAKTUYECKUX 3aHATHIH.

8.2 IlepeueHb HEOOXOAMMOT0 POTPAMMHOI0 00eCeYeHHsl.

Jlnst mocTpoeHus: TpauKOB U BBHIIOJHEHUSI HEOOXOUMBIX PAcYETOB IS J1a00pPaTOPHBIX
pabot Heobxoauma rporpamma MS Excel, mis co3manus npesenTanuii He0OX0AMMa IIporpaMma
MS Power Point.

8.3 IlepeueHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

http://www.consultant.ru/

http://student.garant.ru/

http://infoneeds.kubsu.ru/

http://www.elibrary.ru/

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOXxoauMasi sl  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMpoLecca Mo JUCHUIIMHE (MOAYJII0).

No Biz pator MartepuansHO-TEXHUYECKOe obecTieueHrne AUCIHUILTUHBI (MOIYIIS) U
OCHALICHHOCTb
1. JIeKIIMOHHEbIE 3aHITHUSI JlekunoHHas ayiuTopust
2. CeMHHapCKHe 3aHATHUS He mpenycmotpensl
3. JlabopatopHusle 3anstus | Jlaboparopus, YKOMIUIEKTOBaHHAs CIIeIMATN3UPOBAHHOMN
nabopaTopHOl MeOenpl0 M aHATUTHYECKUM O0OpyIOBaHHEM B
COOTBETCTBHH C MPOrpaMMON JIaAOOpaTOPHBIX paboT.
4. Kypcosoe KypcoBsie paboThI HE MTPEyCMOTPEHBI
MPOEKTUPOBAHHE
5. I'pynmoseie VYuebnble noMemeHus (HakyabTeTa XUMUU U BBICOKMX TEXHOJIOTUI
(MHIUBUAYaABHBIC)
KOHCYJIbTAIIUU
6. Texymuit KOHTPOJIb, | YueOHbIE MoMeLIeHus PaKyJIbTeTa XUMUH U BBICOKUX TEXHOJIOTHH
MIPOMEXKYTOYHAS
aTTecTaIus
7. CamocTosiTenbHas CamocrosTenbHast paboTa CTYACHTOB OCYIIECTBIISIETCS B YUTAIBHBIX
pabota 3amax OubOnmorexkn KyOI'Y, 3anme pedepaTuBHBIX KypHAJOB,
BeIUMCIUTENbHOM 1LeHTpe KyOI'Y, WHrepHeT-ieHTpe, a TaKke
JPYTUX ayJAUTOpHsX (PaKyIbTeTa XUMHH U BBICOKUX TEXHOJIOTHH C
BO3MOXXHOCTBIO TIOAKIIOUEHUsI K ceTH «MHTepHeT», NporpaMMoi
9KPaHHOTO  yBEJIMYEHHSs W  JOCTYIOM B  3JIEKTPOHHYIO
WHPOPMAITMOHHO-00pa30BaTENLHYIO CPE/ly YHHBEPCUTETA.



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

