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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»; (HOPMHpPOBAHHE Y CTYJACHTOB 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 00paOOTKHU M aHAIN3a JTaHHBIX,
pa3BUTh YMEHHS IPOBOAUTH MEPOIIPHUATHS MO0 00ECIIEYCHUIO U KOHTPOJIIO Ka4eCTBa Pe3yIbTaToOB
aHanm3a; chOPMUPOBATH MPAKTUYCCKUE HABBIKM MPOBEICHHUS IKCIEPHUMEHTOB IO 3aJaHHBIM
METOJMKaM 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.

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 U3MEPEHHH M 3TAJIOHBI», «XUMHsI», «MaTeMaTHKa.

OcBoeHue TaHHOW TUCHUILTUHBI HEOOXOIUMO KaK MPEIIISCTBYIONIECE I 00s3aTeIIbHBIX
JUCIUIIIMH Oa3oBod M BapuatuBHOW 4vacte OOIl: «AnamuTudeckas Xumus»; «MeToabl U
CpEICTBA MU3MEPEHUN U KOHTPOJIs», «OpraHu3anus U TEXHOJOTHS UCIBITAHUNY, a TaKKe psia
JUCIUIUIMH 1O BBIOOPY BapUaTHUBHOM YacTW Yy4eOHOro IlaHA TMOATOTOBKH OakajiaBpoOB IO
HarpasieHuto 27.03.01 — Crangaptusaius u METPOJIOTHUS.

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

[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 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'., 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 mnpomecce ocBoenus AaHHOW y4eOHON AMCHUIUIMHBI HCIHOJIB3YIOTCS CIEIYIOLINE
o0Opa3oBaTeNbHbIEe TEXHOJIOTHH: ayAUTOpHas paboTa B BUIE TPAIUIUOHHBIX (OPM: JIEKIHH U
nabopaTopHOil  paboTHI; caMocTOsITeNIbHAass paboTa CTYACHTOB, TPYIIOBBIE JUCKYCCHH.
HekoTtopeie paszenbl  TEOPETHUECKOro Kypca pacCMaTpUBAIOTCS C  UCIOJIB30BaHUEM
OTIEepEKAIOIIECH CaMOCTOATENBHON pabOTHI: CTYICHTHI MOJIYYalOT 3aJaHie HAa M3Y4YeHHE HOBOTO
MaTepuaia J0 ero M3JOoXKeHHs Ha Jiekuud. [IpenycMoTpeH moka3 3JMeKTPOHHBIX Mpe3eHTaluH.
I[JISI q)HKcaIII/II/I TBOPYCCKOTO IIPOABMIKCHUA HCIIOJIb3YCTCA peﬁTHHFOBaﬁ CHUCTEMA OIICHKHU
3HAaHUU CTYJIEHTOB IO pe3yibTaTaM MPOBEPKH MOIYJIbHBIX KOHTPOJBHBIX PadOT, MPUMEHSETCS
o0CyX/eHue pe3yabTaToB padOThl CTYACHYECKHX HCCIIEOBATEIbCKUX TIpymil. B pamkax
M3YYEHUS Kypca TMPEAyCMOTPEHO TIOCEHICHHE SKOJOTHYECKHX JabopaTopuil W HAyYHBIX
IICHTPOB.

[Ipu peanuzanuu 0Opa30BATENBHBIX TEXHOJOTUN HCIONB3YIOTCS CIEAYIOIINE BUIBI
CaMOCTOSITENIbHOW paboThl CTYIACHTOB: paboTa € KOHCHEKTOM JIEKIMH; peIleHHe 3aaad |
yIOpaXHEeHU 1Mo o0pasily; pelleHHe BapHaTUBHBIX 3a/Jad M YIPAXHEHHM; IMOATOTOBKA K
nabopaTopHoi paboTe; 00paboTKa pe3yslbTaTOB JaOOPATOPHBIX padOT; MOUCK WH(GOpPMAIUU B
cetu VHTepHeT M nuTeparype; MOATrOTOBKa pedepara M JOKIaAa MO HEMY C KOMIbIOTEPHOMH
IIPE3CHTALUEH.

Bupn 3ansTus Hcnons3yeMble HHTEpAKTUBHBIE KomnuecTtBo
Cemectp
(JI, I1P, JIP) o0Opa3oBaTeNbHbIE TEXHOJIOTUU 4acoB
3 JI, JIP Jleknus ¢ 3eMeHTaMHU IeJaroruuecKuii 36

IBPUCTHUKH, OeceIbl, pa30op cuTyaluii, padoTa B
MaJIbIX TpyNnax, Mpe3eHTalus 10KIaJ0B B
(hopmaTe MUHH-KOH(DEpeHITNH

HUmoco: 36




4. OneHo4YHbIe CPeACTBA ISl TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTaAlHU.
4.1 ®oHA OLEHOYHBIX CPEACTB VIS NPOBECHHS TEKYIIero KOHTPOJIS.

[TnanupyembiMu (opMaMH TEKYLIETO KOHTPOJS 3HAHUM CTYAECHTOB SIBISETCA YCTHBIN
ONpoC MO TEOPHUH METOJa aHajlu3a, HCHOJB3YeMOro B JAOOPAaTOPHOM NPAKTHKyME, W
0COOEHHOCTSIM BBINOJIHAEMON Ja00paTOpPHOIl PabOThl, CaMOCTOATENIbHBIE PabOThl MO TeMaMm
pa3zienoB B BUJIE TECTOBBIX U PACUETHBIX 3a/IaHUH, PEUTHHTOBBIE KOHTPOJIbHBIE PAOOTHI.

IIpumepbl camocTOATENBHBIX PadoT
CamocrosiTesibHas padora Nel

BAPUAHT 1
1. JaiiTe onpeneneHne NOHITUIO SKBUBAJICHT YaCTULIbI?

2. Onpenenute HakTOp SKBUBATCHTHOCTH UCXOHBIX BEIIECTB B PEAKIUU:
HsPO,4 + 2 NaOH = Na,HPO,4 + 2 H,0

3. Kakyo Maccy HaBecKM auxpomara Kajlusg HEOOXOAMMO B3STh A npurortosieHus 1,00 i
pacTBopa ¢ MOJISIpHOM KoHIeHTpanued oskBuBaneHta K,Cr,O7; 0,0100 mons/n  (f=1/6).
Onpenenute TUTP MOJIYYEHHOTO PacTBOPA.

CamocrositesibHas padora Ne2

BAPUAHT 1
1. IIpu ompenenenuu pH pactBopa monydensl cienyronme pesyabratsl: 8,31; 8,30; 8,29; §,28;
8,40; 8,32. Onpenenute, He ABIseTCA Jiu 3HaueHue 8,40 mpoMaxom.

2. Copepxxanue ¢docdopa B UyryHe MO JJaHHBIM CIEKTPAIILHOTO aHanu3a coctaBiseT (%): 0,26:
0,24; 0,28; 0,27; 0,24. paccunTaiiTe CpeIHEE U €T0 TOBEPUTENbHBIN uHTepBan (mpu P=0,95).

CamocrosiTesibHas paGora Ne3

BAPUAHT 1
1. Kakue 3 naHHBIX YaCTHII SBJISFOTCSA KUCIOTaMHU, OCHOBAaHHSIMHU I aM(pOJIUTAMU 10 TCOPHU
bpencrena-Jloypu: HCOjz;, KOH, HCOOH, NH4CI, Na)S. Vkaxwure coOnpsoKeHHbIC
MPOTOJIMTUYECKUE TIAPHI IS TIEPEUUCIICHHBIX YaCTHII.

2. Onpenenute pH pactBopa, momydeHHOro npu gobasieHun 50 mu 1-10™*M pactBopa KOH k
10 1 BozBI.

3. Beruucnure pH pactBopa, momydeHHoro npu pactBopeHuu 0,55 r aumerata Hatpus B 1 1
JUCTUIITUPOBAHHOW BOBI.

IIpuMep KOHTPOJILHOIO TECTA
1o TeMe «XMMHU4YeCKHe MeTO/Ibl 00HAPY:KeHHUS U UIeHTHPUuKAIuN»
1. OTHecUTE KATHOH K COOTBETCTBYIOIEH AaHAJTUTUYECKOIH IpyIIie.

1. Cd** A. TlepBas rpymma

2.Cr¥ b. Bropas rpynmna

3. Mn%* B. Tpetss rpynma

4. Ca* I'. YerBepras rpymnmna

5. Fe%* . Ilstas rpynna

6. Cu* E. lllecras rpymnma

1 2 3 4 5 6




2. OTHecHTE aHHOH K COOTBeTCTBleIHeﬁ aHAJIUTHYECKOH rpyume.

1. Auerar A. IlepBas rpymma

2. ®ocar b. Bropas rpymnmna

3. Cynsdut B. Tpertbs rpynmna

4. bpomun

5. KapGonar

6. Hutpur

1 2 3 4 5 6

3. PeakTuB Uyraesa (1IMMeTWITIINOKCHM) HCIIOIb3YETCS IS OOHAPY KEHUS :

a) kob6anbta (I1) B ammuaunoii cpene; 0) kodanera (1) B ceprokucioii cpene;

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

4. YcTaHOBUTE COOTBETCTBHE MEXKIY KATHOHAMH M PE€aKTHBAMHU, HCIOJIb3yeMbIMHI
IJIsl KX OOHAPYKEHUSsI.

1.Ca* A. (NH4),S0,
2. Ba®* B. KyCr,07
3.5r* B. (NH.)>C20.4
I'. KCI
J. Hu opuH 13 ykasaHHBIX
1 2 3

5. Xutopuj cepedpa MOKHO PACTBOPUTH B:

a) pacTBOpE TUIPOKCHUIA HATPUS,
0) YKCYCHOH KHCIIOTE;

B) CEpHOM KHCIIOTE;

T') pacTBOpe KapOOHAaTa aMMOHHS.

6. Jlns oOHapy:KeHMsI HMOHOB aJIOMHHHUS B cpeae ¢ PH = 5 HeoOxomumo
No/AelicTBOBATh
1. 8-oxcuxuHOIMHOM
2. KoHIIEHTpUPOBaHHOI CEPHOM KHCIOTOU
3. Hutparom kanus
4. TlepokcumoM Bogopoaa
5. buxpomaTtom kanus

7. KakuMyu XMMHYeCKMMH CBOMCTBAMH 00J1a1aI0T THAPOKCHBI 6-1 aHATMTHYECKOM
rpynnbl KATHOHOB?
1. AMdoTepHBI, paCTBOPUMBI B U30BITKE HIETOUYH
2. HepacTtBopuMbI B U30BITKE LIEIOUH
3. O6pa3yloT pacTBOPUMBIE AMMHAKATHI
4. PacTBOpHUMBI B BOJIE

8. I'mapokcuabl KAKHX KATHOHOB OBICTPO OKUCJISIOTCH KUCJIOPOAOM Bo3ayxa?
. Mapranma (I1)
. Xenesa (1)
. Cypbmsr (111)
. Bucmyra (111)

AW~



9. Kak MOXXHO OOBSICHUTHb AHAJIUTHYECKHH 3(P(PeKT BbINAJEHUS O0CAAKA NPHU

J00aBJICHUH alleTOHA K THIICOBOH Bojae?

1. AuieToH B3aMMOJICUCTBYET C MOHAMU KaJIbIIUS
2. TloHmxaeTrcs pacTBOPUMOCTh Cyiab(hara KalblUsg B MPHUCYTCTBHH HEMOJISPHOTO

PacTBOPHUTECIIAA, U OH BbIIIAAACT B OCAA0K

3. AuleTOH CBSI3BIBAaET CyJIb(paT-nOHBI ¢ 00pPa30BaHHUEM MAJIOPACTBOPUMOTO COCIUHEHHS.

10. Kakoii anaiuTudeckuii 3¢gdexkr Hadaw0gaeTcs npu OOHAPYKEHHM AHHMOHA

dochara nuTpaTom cepedopa?

1. Bemagaer Oeblii ocamok

2. BelmagaeTt enThId 0CaI0K

3. Brimamaet Oypslii 0caok

4. PeaklMOHHAsi CMECh OKPAIIMBACTCS B JKEITHIM LIBET

11. AHAINTHYECKYI0 XHMHYECKYI0 PeaKIIUI0 MOKHO C/1eJ1aTh U30MpaTeIbHOM

nyrem:

arONE

o

10.
11.
12.

13.
14.
15.
16.

W3meHeHus: KOHLIEHTPAIlMK PEareHTOB
HarpeBanus

Bapsuposanus pH pactBopa
OTHOCUTENBHOTO KOHIIEHTPUPOBAHUS
dnotauuu

DKCTpaKIUU

[IpuMeHeHust MACKUPYIOIIMX areHTOB

NoakowhE

12. Cmecr AQCl u Agl Mo:xHO pa3aeiuTh ¢ TOMOLILIO BOJHOIO pacTBoOpa:
a) NH3; 6) H2SO4; B) KOH; 1) HNO:s.

KoHTpoJibHBIE BONIPOCHI K PEHTHHIOBOM KOHTPOJIbHOM padore Nel
10 TeMe «AHanumuyeckuil YUK u obecneyenue Kauecmed pesynbmamog aHanu3a»

Meron u MeToIMKa aHAJIN3a.

B 4yewm pazHuiia Mex1y aTTeCTOBaHHON U MOIUGUITUPOBAHHON METOIUKON aHann3a?

B uem paszauIa Mex 1y KOJIMYECTBEHHBIM U KAY€CTBCHHBIM aHATTU30M?

Buael xuMu4eckoro aHaniusa.

OCHOBHBIC TIPUKJIAJHBIE HAMpaBJICHUS aHATIUTHUECKOW XuUMHH. OXapakTepu3yhTe OTH
HaIpaBIICHUS.

Jaiite onpeneneHue CiIeIyonIM MOHITHAM: aHAJIUT, 00BEKT aHAIIN3a, pooda.

[lepeuncnure OCHOBHBIE CTANM XUMUYECKOTo aHann3a. KpaTko oxapakTepu3ynTe Kaxabli
dTaIl.

B dWem pasHuMIia MeXOy MOHATHSAMH «aHATU3UPOBATBY U «OMPEACTATH», «Ipoday u
«aHamuT»?

Kakwue BUIbI METOIOB aHAIK3a BBl 3HAETE?

YeM pyKOBOJICTBYIOTCS ITPH BEIOOpE MeTO/1a aHammu3a?

[lepeuncnure METPOIOTUUECKUE XaPAKTEPUCTUKN METO/IOB U METOIHMK aHAIIM3a.

Jaiite onpeneneHus CIEAYIONIMM TIOHSATHSAM: YYBCTBHUTEIBHOCTH METOZA, TIpeaes
0oOHapyXeHHsI, TOYHOCTb, IPABUIBHOCTh, BOCITPOU3BOIUMOCTD, CENIEKTUBHOCT.

Kakumu cioco6amMu MOXHO MTPOBEPUTH MPABUILHOCTh aHan3a?

Kakyto nmpoOy Ha3bIBalOT MPEICTaBUTEIHHON?

YeM oTIIMYAIOTCS TEHEpATbHAs, JTa00opaToOpHas U aHAIM3HUpYyeMast TPOoObI?

Yewm onpenensercs crocod otéopa npoosi?



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.
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.

KakoBbl 0c0O€HHOCTH 0TOOpA ra3000pa3HBIX MPoO?

KaxkxoBbl ocobeHHOCTH 0TOOpA )XUAKUX Mpo0? Kakue 115 3TOro UCImoab3yoT yeTpoicTBa?
KakoBbl 0cOOEHHOCTH 0TOOpa TBEPABIX MPOO?

Kakum 06pazom xpaHsaT 0TOOpaHHBIC TPOOKI?
Uro Takoe kBaproBaHue? C KakoH LIEJbIO €ro MPUMEHSIOT?

HazoBuTe ciocoObl roMOTeHU3AUHN U YCPEAHEHHUSI TPOOBI.

YKaKuTe UICTOYHUKY IMOTPEITHOCTEH Mpu 0TOOpE MPOOEI.

Bcerna a1 Heo6x0aMMO pacTBOpeHUE NPOObI MPU MIPOBEICHUH aHaIn3a?

Kakwue cyiiecTBytoT ciocoObl IepeBeIeHUs aHATU3UPYEMO poObI B pacTBOP?

B kakux cinyyasx npoBoJsT cruiaBieHue npoObi? Kakue miaBHU 0OBIYHO UCTIOIB3YIOT B 3THUX
nensx?

Kakumu cBoiicTBamMu JoikeH 00J7aJaTh PacTBOPUTENb, MCHOJIB3YEMBIH Il pacTBOPEHUS
npo0Os1? Kakue pacTBOpUTENN UCHIOIB3YIOT B 3TUX LIEAX?

Kakum 00pa3oM HHTEHCH(PUITUPYIOT CIIOCOO KUCIOTHONW MUHEpaIH3alliy mpoo?
UeM oTaMyaeTCs NUPOIIU3 OT «CYXOT0» 030JICHUS?

Kakum 00pazoM MOXXHO YCTpaHUTh MeEIIAIOIIEe BIMSHHE KOMIOHEHTOB MPOOBI MpU
OIpe/ie/IEHUH aHanuTa?

OxapakTepHu3yiTe mpoecchl MACKUPOBAHMUSI, Pa3e/ieHUs] U KOHIIEHTPHUPOBAHUSI.

B uem pasHuma Mexay aOCOJMIOTHBIM M OTHOCHUTEIBHBIM KOHIEHTPHUPOBAHHEM,
WHAUBUAYAIbHBIM U TPYITOBBIM?

Kakumu cooOpakeHHsSIMH PYKOBOJCTBYIOTCSL TpH BBIOOpe crmoco0a pas3feleHus W
KOHI[EHTPUPOBaHUS?

Kakue BBl 3HaeTe KOJNMYECTBEHHBIE XAPAKTEPUCTUKU IMPOIECCOB KOHIIEHTPUPOBAHUS H
pazjaeseHus?

Kaxue criocoObl HCTIONB3YIOT JJIs1 pa3IeICHHs T€TEPOTeHHBIX CHCTEM?

YeM OTIMYAIOTCS METOABI OCAKICHHS U COOCAXKIACHUSA?

Kakue mMeronpl ncnapeHust IpUMEHSIOT I pas3neneHus Bemects? Kakue siBICHUS JexaT B
UX OCHOBE?

OxapakTepusyiiTe  COpOIIMOHHBIE U  OKCTPAKI[MOHHBICE  METOABl  pa3lelieHus U
KOHIIEHTPUPOBAHMUSL.

Urto Takoe aHaTUTHYECKUN CUTHAI? 3a4eM MPOBOSAT KOHTPOJIBHBIA ONBIT?

CriocoObl BeIpaskeHUs] KOHIIEHTPALMI: MaccoBasi J10J1s1 PACTBOPEHHOT'O BEIIECTBA, MOJISIpHAs
KOHIICHTpAIsl, TATP pacTBopa. CBsI3b MEXKITYy HUMHU.

Kakue Benn4uHbI UCMIOIB3YIOT JIJISl OLEHKU TOYHOCTH Pe3yabTaTOB aHANHU3a?

Kakwue BubI morpentHocTeil Bl 3HaeTe?

Kakoii OoCHOBHOI MeTOJ MaTeMaTHYeCKOM CTAaTHUCTUKU HCHONB3YIOT Al OOHapy>KeHHs
rpyObIX omMOOoK (MpomMaxoB)?

Kak BBIUMCIUTE CTaHIAPTHOE OTKIOHEHHUE CPETHEro pe3ysbTara aHanu3a?

UeMy paBeH JOBEPHUTEIBHBIN HHTEPBAI U YTO OH XapaKTepu3yer?

Jaiite onpeneneHust CIEIYIOUIMM MOHATUSAM: KauyecTBO, KOHTPOJIb KadyecTBa, CHUCTEMaA
Ka4ecTBa, YIPABICHNE Ka4eCTBOM, ITOJIUTHKA Ka4eCTBa.

Yro nmoHUMaeTcs 1moJi o0ecredeHneM KauecTBa pe3yabTaToB aHanu3a?

ATTecTanysi METOIAMKHN aHanmu3a. Kakue XapakTepUCTHKH HEOOXOIMMO YCTAaHOBUTH B ITHX
neasax?

JlaifTe MOHATUI TMHEHMHOCTH TPaAyUPOBOYHOM 3aBUCUMOCTH, pabouero auana3zoHa, BepXHei
U HWKHEH TpaHule ompenensieMblx cojaepkanuil. Kakum o0pa3oM ycTaHaBIMBAarOT
NIEPEYNCIICHHBIC XapaKTePUCTUKA?

Y CTONYHMBOCTD METOAMKH.

OxapakTepu3yiiTe OCHOBHBIE MeEpBhI 10 KOHTPOJIO KadecTBa pE3yIbTaTOB aHaJM3a
(KOHTPONBHBIC KAPTHI, BEACHUE JOKYMEHTAIUH, UCTIBITAHUS).

O1eHKa METPOJIOTUIECKUX U TEXHUUECKUX XaPaKTEPUCTHK CPEIICTB H3MEPEHHI.
Axkxkpenurarus abopatopuii. [Iponenypa akkpeauTaiuu.



arwnN

Tunoevie 3a0auu K peimunzo60i KOHMpPOALHOU padome Nel

Omnpenenenne (Gpakropa 3KBHBAICHTHOCTH M MOJIIPHOW MacChl KBHBAJICHTOB BEIIECTB IO
YPaBHEHUIO PEAKLIUH.

PacyeT KOHLIEHTpAIMH [TOJTYYCHHBIX PACTBOPOB.

Pacyer cpennero pe3yiprara aHauM3a ¥ JOBEPUTEIHLHOTO HHTEPBAIA.

PacueT abCONMIOTHOI M OTHOCHTENIBHOM TOTPEIIHOCTH CPEIHETO.

Pacuer npenena oOHapyxeHusl.

w

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

KoHTposibHBbIEe BONPOCHI K PEHTHHIOBOII KOHTPOJILHOM padoTe Ne2
1o TeMe «XMMH4YEeCKHE PeaKIH B AHAJINTHYEeCKOH XumMun. KucjioTHo-0CHOBHOE
paBHOBecHe)

XnMmuyeckoe paBHoBecue. @DakTOphl, BIMAIOIINAE Ha IOJOXKEHUE XHMHUYECKOTO
paBHOBECHSL.

Chopmynupyiite 3akoH aelcTByrommx Macc. [lokaxure aelcTBHE 3TOro 3aKoHa Ha
KOHKPETHBIX IIPUMEPaXx.

TepMonnHaMuyecKkass KOHCTaHTa paBHOBeCHs. DaKTOPBI, BAUAIOLIUE HA €€ BEIIUUUHY.
PeanbHas koHcTaHTa paBHOoBecHs. DakTopsl, Biustomue Ha Bennunny KP. CBsizb peanbHOi
KOHCTAaHTBI C TEPMOJMHAMUYECKOM.

VYcnoBHas  KoHCTaHTa  paBHOBecHus. CBsi3b  MEXAY  YCIOBHOW, peajJbHOM U
TEPMOJANHAMHYECKOM KOHCTAHTAMU paBHOBecHs. DakToOpsl, BIUSIONINE Ha Bennunny K.
AxtuBHOCTH HOHOB. Koo punmeHT akTuBHOCTH, (haKTOPHI, BIHUSAIONINE HA €TO BETHYHHY.
Honnas cuna pactBopa. Pacuer MOHHOH CHilbl pacTBopa M KO3()(PUIMEHTOB aKTUBHOCTH
MOHOB. YpaBHeHus JleOas-Xrokkens u [[3Buca.

Yro Takoe coneBoil 3¢dexr? IlpuBenurte npumep coieBoro 3ddekra ans mpouecca
JUCCOLMAIIMU CJIa00H OTHOOCHOBHOM KHMCIIOTBHI.

JaiiTe onpezneneHne KOHKYPUPYIOLIEH peakluu U MPUBEAUTE IPUMEPBI KOHKYPUPYIOIIUX
peakuuii JUIsi TPOLECCOB JUCCOLMALMM KHUCIOTHI WM OCHOBaHUS; paBHOBECHUS B
reTeporeHHON cucTeMe; peakiuu 00pa30BaHUsI KOMIUIEKCHOTO COETUHEHHUS.

MornbHas nons MoHa. BeiBenuTe ypaBHEHUeE Ui pacueTa MOJIBHOM JIOJM aHMOHa ci1aboit
MHOTOOCHOBHOW KHMCJIOTBI.

Bolunicnenue  paBHOBECHOM KOHIEHTpPAllMd HMOHA C HCIIOJIb30BAHMEM MOJIBHOM JOJU
(koadbduienTa KOHKypuUpyroteil peakimn). [IpruMeps.

KoHcTaHTa 1 cTeneHp JUCCOIMAINU JIEKTPOIUTa. 3aKoH pa3zbaBienus OcTBalb/a.

JlaiiTe ompeneneHne KUCIOTHI U OCHOBAaHUS C TOYKU 3PEHUSI MPOTOJUTHYECKON TEOPUU
bpencrena-Jloypu. IlpuBennre mnpumepbl HEUTPaldbHBIX W 3apsHKEHHBIX KHCIOT H
OCHOBaHUM.

Yro Takoe compsbKEeHHas KHUCIOTHO-OCHOBHAs IportonuThyeckas napa? Ilpusenure
PUMEPBHL.

Kakue BemectBa HaspiBatoTcst amdonutamu? Kakue paBHOBecuss HaOIOAal0TCs B
pactBopax am¢ponutoB? [IpuBenuTe npumepsl.

Jaiite omnpeneneHue NPOTOTEHHBIX, NPOTOPHUIBHBIX, aM(UIPOTHBIX U aMPOTOHHBIX
pactBoputeinel. [IpuBeaure npumepsl.

[IpuBenute npuMeEpbl MW HANULIUTE YpPaBHEHUS PEAKUUN B3aUMOJECHCTBUS KHCIOT H
OCHOBaHUM ¢ aM(QUIPOTHBIMU PACTBOPUTEISIMH.

KakoBa ponbp pacTBOpUTENs B MNPOSBICHUHM KHUCIOTHBIX WJIM OCHOBHBIX CBOMCTB
npotoinuToB? B dWem 3akimouaercs auddepeHumpyroniee M HUBEIUPYIONIEe ACHCTBHE
pactBoputenei? llpuseaure npumepsl.

Kakas peakumss HaspiBaeTcss aBronporosnm3om? IlpuBegure npumeprsl. UYto Takoe
KOHCTaHTa aBTONPOTOIN3a?



20. UYro Takoe voHbI JIMOHUSA U nuata? IlpuBeaure nmpumepsl

21. VonHOe mpou3BeeHNE BOIBI.

22. Uro Takoe BOAOPOAHBIN U TUAPOKCHIIbHBIN TIoKa3aTenu? Kak oHM CBSI3aHBI MEXKIY COO0¥?

23. Yro sBiseTCs MEpOM KUCIOTHOCTU (OCHOBHOCTH) HEBOIHBIX PACTBOPOB?

24. ]laiite ompeneneHue, KakKiue pacTBOPBI CUNTAIOTCS KUCIBIMH, HIETOYHBIMH, HEHTPAIbHBIMU.
[Touemy omHo u TO ke 3HaueHue pH B cpene pasHBIX pPacTBOPUTENCH MOXKET
COOTBETCTBOBATH TMOO KUCIIOH, JIMOO MIEIOYHON WK HEUTPAIbHOU cpere?

25. JlaiiTe ompeneneHWe KOHCTaHThl KHCIOTHOCTH, KOHCTaHThl OcCHOBHOCTH. I[lpuBenute
PUMEPBI.

26. BriBeauTe ypaBHEHHE, YCTAHABIIMBAIOLIEE CBS3b MEX]Y KOHCTAHTAMHU KHCIOTHOCTH H
OCHOBHOCTH JUJISl CONPSI)KEHHON IIPOTOJIMTUYECKOU I1aphl.

27. Kakwue pacTBOpsI Ha3bIBatOTCs OypepHbIMU?

28. OObsicHue MexaHU3M Oy(epHOro IeHCTBHS Ha KOHKPETHOM MPHMEpE.

29. bydepnHas eMKOCTb.

30. BeBemute QGopmyny mis pacuera pH pacTBopa CHIBHONM KHCIOTHI (CHJIBHO OCHOBaHUS)
JUISL Cilydasi, KOTJla UX KOHIEHTPALMs MEHbIIE 10 M.

31. BeBemute ¢opmyny mis pacuera pH pacTBopa crmaboil KHUCIOTHI (c1aboro OCHOBAHUS)
JUIsE ciydaeB, korga o <5 %, a>5 %.

32. Beeemute Gopmyny mis pacuera pH B pacTBope cepHO KHCIOTHI.

33. Ilpueautre dopmyny s pacuera pH B pactBope amdonuta. I[lpuBenure mnpumepsl
IPOTOJIUTOB ¢ aM(POTEPHBIMU CBOHCTBAMH.

34. B xakux cinyyasx npu pacuere pH pacTBOpoB KHUCIOT U OCHOBaHHI MOXHO IpeHeOpeub
ABTOIIPOTOJIM30M PACTBOPHUTENS, M B KAKMX CIy4asx HEYYeT ATOTO Mpolecca MpUBENeT K
CEpbE3HBIM OIIMOKaM?

35. Kakum oOpazom MoxHO paccumtatb pH pacTBOpoB cmecel Cia0bIX KHCIOT, CMECH
CUJIBHOM M c1aboi KUcCioT?

Tunoevie 3a0auu K peiimunz060i KOHMPOJIbHOU pabome Ne 2

1. Bbluuciienue MOHHOM CWIIBI PacTBOPOB, aKTUBHOCTEH M KO3((UIIMEHTOB aKTUBHOCTHU
MOHOB.

2. Pacuer MONBbHOI 1071 M paBHOBECHBIX KOHLIEHTPAIMI HOHOB B pacTBOPax.

3. Pacuer peanpHbIX KOHCTAaHT M 3HaueHM pH B pacTBOpax CHIBHBIX M ClaObIX
AJIEKTPOJIUTOB C YYETOM U O€3 yueTa HOHHOM CHUJIbl paCTBOPOB.

4. Pacuer pH B pacTBOpax am@oauToB.

S. Beruucnenue pH B 6ydepnbix pactBopax. CocraBnenue 0ydhepHbIX pacTBOPOB.

KoHTpoJibHBIE BONIPOCHI K PEHTHHIOBOI KOHTPOJILHOI padoTe Ne3
1o reMe «Turpumerpuyeckuii anaan3. KuciioTHo-ocHOBHOe TUTPOBaHHE»

1. Ha yeMm ocHOBaH TMTpPHUMETPHUYECKHI MeToJ]l aHanu3a Ha30BUTE OCHOBHBIE JJOCTOMHCTBA U
HEJOCTATKU TUTPUMETPUYECKOTO METOAA AHAIIN3A.

2. llepeuncnute OCHOBHBIE TPeOOBaHUs, MPEIbIBIIEMbIE K PEAKIHSIM B TUTPUMETPUUYECKOM

METOJE.

Jaiite onpeneneHre OCHOBHBIM CIIOCOOaM TUTPOBaHUS (MIpsIMOE, 0OpaTHOE, KOCBEHHOE).

Yto Takoe nepBUYHbIE cTaHAapTHBIE BenlecTBa? Kakue TpeOoBaHMs K HUM MPEIbABISIOTCS?

HazoBute ocHOBHBIE CITOCOOBI MPUTOTOBJIEHUS CTAHAAPTHBIX PACTBOPOB.

Kakme pacTBOphl Ha3bIBalOTCA BTOPUYHBIMH  cTaHAapTHeIMH? Kakum  oOpazom

YCTAaHABIIMBAIOT UX TOYHYIO KOHIEHTPALNIO?

ook w



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.
24.

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

32.
33.

34.

HazoBute ocHOBHbBIE paboyne pacTBOpa B KUCIOTHO-OCHOBHOM THUTPOBAHUHU. YKaXHUTE
BEICCTBA, 110 KOTOPBIM IIPOBOSAT CTAHJAPTU3ALMIO 3TUX pacTBOpoB. Hanumnre ypaBHeHUs
peaKuui.

Jlaiite ompenesneHre TUTPOBAHUA O CHOCOOY NMUIETHPOBAHUS U MO CHOCOOY OTIENIBHBIX
HaBECOK.

Jaiite onpeneneHue CIEAYOUIMM IOHATHAM: TUTP pacTBOpa; TUTP pacTBopa IIO
OTIpeNieNIIEMOMY BEIIECTBY; SKBHUBAJICHT BEIIECTBA; (PAKTOpP SKBUBAICHTHOCTH; MOJSIpHAs
KOHIIGHTpalLusl 3KBUBaJICHTa; MaccoBas Jois. [IpuBenute (opMyiibl, CBS3bIBAIOLIUE ITH
HOHSITHSL.

W31105kUTE€ OCHOBHBIE ITOJIOXKECHHUSI HOHHOW TEOPUHU KUCIOTHO-OCHOBHBIX MHJIUKATOPOB U €€
OCHOBHBIE HEJJOCTATKH.

OCHOBHBIE MOJOXKEHUS XPOMODOPHOH TEOPUN UHIUKATOPOB M OCHOBHBIE HEAOCTATKU ITOM
teopuu. Tayromepusanus.

OCHOBHBIE TOJOXKEHUS HOHHO-XpOMOGOpHOH Teopuu. KoHCTaHTa KHCIOTHO-OCHOBHOI'O
MHAMKATOpA.

Yro Takoe xpoModopsl? AykcoxpoMmsl? [lokaxkure 3T rpynrsl B XMMHYECKUX (opMyIax
denondranenna, METHIIOpaHKa, Mapa-HUTPo30deHoma.

Hanummre crpykTypHble (GOpMynbl 00€uX TayTOMEpHbIX (OpM METHIOpaHXa M
¢denondranenna. OObSICHUTE MEXaHU3M U3MEHEHHUSI OKPACKHU 3TUX UHAMKATOPOB.

WuTepBan nepexona OKpacKH KHCIOTHO-OCHOBHOIO uHAMKaTopa, pT. CBsa3p uMHTepBana
[epexo0/1a OKPACKH KMCIOTHO-OCHOBHOIO MHJMKATOPa U €r0 KOHCTAHTHI.

Kakue Qaxropbl BIMAIOT Ha MHTEpBal Iepexoja OKPACKM KHCIOTHO-OCHOBHBIX
WHIUKATOPOB?

Ha3zoBute ocHOBHbIE TpeOOBaHUS, IPEABABISIEMbIE K KUCIOTHO-OCHOBHBIM HHIAMKATOPaM.
Knaccugukarus KuCI0THO-OCHOBHBIX HHAMKATOPOB, YKAKUTE UX XPOMO(DOPHI.

Kpusas tutpoBanus. OCHOBHBIE y4aCTKH KPUBOM.

Paccuuraiite BenMuMHy cKauka Ha KpPUBOM TUTpoBaHMs c1a00i (CHIBHON) KHUCIIOTHI
CHJIBHBIM OCHOBaHHEM; C€1a0oro (CHIbHOI0) OCHOBAHMS CHJIbHOM KHCIOTOW. OOBsiCHUTE
MPUHIINII 10100pa UHAUKATOPOB.

Kak meHsiercs BelnyMHa CKauyka Ha KPUBOM TUTPOBAaHMS OT: a) KOHLIEHTPALMM PacTBOPOB;
0) KOHCTaHTBl JAMCCOLMAIIMM KHCIOT WM OCHOBaHWM; B) Temmeparypbl? OTBeTHI
MOTUBHUPYWTE.

KakoBbl npesnenpHble 3HAUEHHUS KOHIIEHTpPALUil TUTPYEMBIX BEILIECTB, @ TAK)KE€ KOHCTAHT
KHCJIOT U OCHOBAHUH, IPH KOTOPBIX HA KPUBOM TUTPOBaHHUs HAOII01aeTCsl CKayoK?

MOo’kHO JI1 B KaueCTBE TUTPAHTOB UCIOJIB30BATh ClIa0ble KUCIOThl U OCHOBAaHUSA?

[Tpu kKakoM yciIOBUM BO3MOKHO TUTPOBAaHHME MHOTOOCHOBHBIX KHCJIOT U MHOTOKHMCIIOTHBIX
OCHOBaHU# 10 cTyneHsM? OTBET MOTUBUPYHITE.

Kak M0HO OoTTHTpOBaTh (POCHOPHYIO KUCIOTY MO TpeTbel cTyneHu? Ha3oBuTe OCHOBHBIE
IIpUEMbI TUTPOBAHMSI OUEHb CIa0bIX KUCIOT U ocHOBaHM. [IpuBeanTe npumepsi.

[Tpy kakoM yCIOBMM BO3MOXHO pa3/ielIbHOE TUTPOBAHUE CMECH KHMCJIOT (WIM OCHOBaHMA)?
OTBET MOTUBHUPYUTE.

Kak onpenenuTts npyu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THPOKApOOHAT-UOHBI?

Kak onpenenauts npu COBMECTHOM MPUCYTCTBUHU KapOOHAT- U THJIPOKCH/I-HOHBI?

Kak onpenenuTts npu COBMECTHOM MPHUCYTCTBUU COJISIHYIO M (POCPOPHYIO KUCTIOTHI?
HazoBuTe OCHOBHBIE THIIBI MHAMKATOPHBIX OIIMOOK B KHCIOTHO-OCHOBHOM THUTPOBaHUM.
Kak onpenensiercst 3HaK HHIUKATOPHOH ommOku? [IpuBenute npuMepsl.

Jns kakux ueneil NMpUMEHSIETCS METOJ KHCIOTHO-OCHOBHOTO TUTpoBaHus? IlpuBenute
IIPUMEPBI.

Kak onpenensitoT KUCIOTHOCTh MUIIEBBIX MPOIYKTOB?

Kak ¢ TIOMONIBIO KHCJIOTHO-OCHOBHOIO TUTPOBAaHMS ompenenuth a3or umd NHg B
obpasmax?

Omnpenenenne BpEMEHHON U TIOCTOSIHHOM KECTKOCTH BOJIBI.



Tunoevie 3a0ayu K peiumun2o80t KOHMpPOIbHOU pabome Ne 3

1. Pacuer ckauka ¥ KpUBON TUTPOBAHUS.

2. Bebruucnenue pes3yabTaToOB MpPSMOTro, OOPAaTHONO M KOCBEHHOI'O KHCIOTHO-OCHOBHOI'O
TUTPOBAHUS C UCIIOJIB30BAaHUEM OJHOI'O MHJUKATOpA.

3. Bbluncnenue pe3yiabTaToB NPSIMOTO KHUCIOTHO-OCHOBHOTO THUTPOBAHUS C MCIIOJIBb30BAaHUEM
JIBYX UHJIUKaTOPOB.

IIpumepbl peiTHHIOBBIX KOHTPOJIBHBIX PadoT N0 KypcCy

PEUTUHIOBASI KOHTPOJIbHASI PABOTA
10 TeMe «AHATMTUYECKUM LUK U 00ECIICUCHHE KaUeCTBA PE3YJIbTATOB aHAIN3a»

Bapuanr 1

1. Conepxanue hocdopa B 4yryHe 1o JaHHBIM aTOMHO-IMHCCUOHHOTO aHAJIN3a COCTABIISCT
(%): 0,26; 0,24; 0,21; 0,23; 0,27; 0,30. MmeeTcs 11 mpoMax B BEIOOPKE Pe3yabTaToOB?

(3 banna)

2. [Ipu ompeneseHUH CBHHIIA B IMUINEBBIX MPOIYKTaX aTOMHO-a0COPOIIMOHHBIM METO0M
MOJTyYEHBI CIIEAYIONUe pe3yabTaTsl (MI/KT): 5,5; 5,4; 5,6; 5,7; 5,6; 5,4. Paccunraiite cpemHuii
pe3yabTaT aHaIM3a U €ro JoBepuTelbHbI unTepBai (ipu P=0,95). (5 6annos)

3. Omnpenenure MOJISIPHYIO MacCy SKBHBAJIICHTA KUCIOTHI B PEAKIUU:
H4P,0; + 3NaOH = NazHP,0O; +3H,0 (2 661.71.7161)
4, Kakoit o6bem Boabl Hamo aobaButh k 500 mu 0,6756 M pactBopa NaOH, uToOb1
HOJY4YUTh pacTBOp ¢ KoHIeHTpauueit 0,5000 M? (3 6anna)
5. OcHOBHBIE CTaIUU XUMUYECKOTO aHamu3a. OxapakTepu3ynTe Kax bl dTall.
(7 bannos)
6. JlaiiTe ompeneneHus CIEIYIOIMIUM MOHSATUSIM: «CyX0e» 030JIeHHE, KBapTOBAHUE, MPEaeT

obHapyxenus. (3 baria)

PEMTUHI'OBASI KOHTPOJIBHASI PABOTA Ne 2
M0 TeMe «XMUMHUYECKUE PEAKIIMU B AHATUTHYECKOU XUMUU. KMCIOTHO-OCHOBHOE paBHOBECHEY

BAPHUAHT 1

1. Kakum oOpa3oM cBs3aHbl MeXAy COOOW TepMOAMHAMHUYECKass M peajbHas KOHCTAHTBHI
paBHOBecus uis mporecca A + bB <« fF? Uro Takoe koaddunment aktuBHOCTH? YKaXKHUTE
(bakTophl, BIMAIONIME Ha BEIUYMHY KOd((dUIMEeHTa akTUBHOCTU. PaccuuTaTh peasibHYIO
KOHCTaHTY KHUCJIOTHOCTH I MypaBbMHOW KuCIOTHI B mpucyrctBuu 0,003 M pactBOpa
MqCls. (5 6annos)

2. Yro takoe Oydepnsrit pacrBop? [lpuBemute mpumepsl. OObsicHATE MexaHH3M OydepHoro
neicTBus ameratHoro OydepHoro pactBopa? (3 6ania)

3. Kakas peaknus Ha3bpIBaeTCs KHCJIOW, HEHTpampbHOW W menodyHoi? Kakyio cpemxy umeer
pacTBOp, MOJTYYEHHBIH NMpHU cMenIMBaHUK paBHbIX 00beMoB 0,100 M pactBopos: a) HCI +
NaOH; 6) HCI + NH3; B) HCOOH + HCOONa; (3 6anra)

4. Boruucnute pH pactBopa, momyuyenHoro no6asienuem k 20,00 mi 0,1000 M pactBopa
ammuaka 40,00 ma 0,0500 M pactBopa HCIl u 60,00 ma muctuummpoBanHoii Boasl (Kp =
1,75:10™). (5 6annos)



5. K 100,0 man 0,0600 M pactBopa docdopHoii kucnorel modasneno 75,00 mn 0,1600 M
pactBopa ruapokcuaa kamusa u 25,00 M gucTWIIIMpOBaHHOW BoAbl. Berumciuts pH
nonyuennoro pactsopa. (Ku = 7,52:107; Ky = 6,31-10°%; Ky3 = 1,26:10™2). (7 6annos)

PEUTUHI OBASI KOHTPOJIBHASI PABOTA Ne 3
110 TeMe «Turpumerpudeckuil anaian3. KucioTHO-0CHOBHOE TUTPOBAHUE)»

BAPHUAHT 1

1. Paccumuraiite ckadok W moadOepure HHAUKATOphl mpu TuTpoBanuu 0,2000 M pactBOpa
6emsoitmoit kuciorsl (K=1,62"10") 0,2000 M pacrBopom NaOH (mOrpemHocTs THTPOBAHMS
0,1%). (5 6annos)

2. Ilepeuncnute OCHOBHBIE TPEOOBAHUS, MPEIBSBIIEMbIE K PEAKIHUSIM B TUTPUMETPUUYECKOM
MeToie aHanu3a. YTto Takoe mnepBuUUHbIE cTaHAapThl? Ilepeuncnure npeabsBiseMble K HUM
TpeboBaHus. Ha30BUTE OCHOBHBIC CIIOCOOBI MPUTOTOBJCHHS CTAaHAAPTHBIX pacTBOPoB. (5
bannos)

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

4. K pactBopy (NH4),SO; moGaswim 25,00 mi pactBopa NaOH (T(NaOH)=0,008922).
Kumnsiuenuem ynanmig amMMHak, a Ha TUTPOBAHUE OCTABILIEHCS IIENOYH 3aTpaTwiu 8,65 mi
pactBopa HCI1 (T(HCI1)=0,007236). Beruuciuts Maccy (NHy4)2SO4 B uccinenyemMom pactsope.
(7 bannos)

5. Kak ompenenuts Nmpu COBMECTHOM HPUCYTCTBHH COJIIHYIO U 0-(poCHOpHYIO KHCIOTHI?
[TokaxkuTe, Kak pacCUMTaTh MAacChl 3TUX BEIIECTB Yepe3 00bEMbI TUTPAHTA. (5 06aL108)

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBEACHUS MIPOMEKYTOYHOM aTTeCTAlluN

HTOroBbIi KOHTPOJb OCYLIECTBIIAETCS B (opMe 3adéra U 3K3aMeHa M0 JUCLMILIHHE.
3auéT noayvaer CTyJIEHT, BHIIIOJIHUBIINHI U 3aIUTUBLINI BCe 1a00paTOpHbIE paOOTHI.

DK3aMeHAI[MOHHBIN OMJIET MO aHAIMTUYECKOM XMMHUHU BKJIIOYAaeT TpH Bompoca. IlepBbie
JIBa BOIIPOCA MOCBSILIEHbl TEOPETUUYECKUM OCHOBAM XMMMYECKOTO aHaiu3a (CM. MpPUBEICHHBIN
HIDKE CIHUCOK). B TpeTheMm BoIpoce CTYAEHTY Ipe/laraeTcsi peldTh MPaKTHUECKYyl 3ajaady.
[Ipu olieHKe 3HAHUI CTYAEHTOB Ha 3K3aMEHE Y4YUThIBae€TCA Oasibl, MOJIYYEHHBbIE UMHU IPHU
HalMCaHUHM KOHTPOJBHBIX padoT Mo TeMaM y4yeOHOM JUCIMITIIMHBI.

BOl'[pOCbI K 9K3aM€E€HY N0 JTUCHUIIJINHE

Paznen 1 Mero000rUsl  XMMHUYECKOT0 aHanu3a MeToJl W METOAMKA aHalln3a.
ATTecToBaHHasT W MOJU(UIMPOBAHHAS METOJUKA aHAIW3a. BUABI XMMHYECKOTO aHaIH3a.
KonnyecTtBeHHblli W KadecTBeHHBbIM aHanu3. OCHOBHBIE TPHUKIAJHBIE  HalpaBJIEHUS
AHATUTUYECKON XUMHH.

Paznen 2 Craauu xumudeckoro ananuza OCHOBHBIE CTaJAMHM XUMHMUYECKOTO aHAJIM3a.
Br16op MeTo1a M METOIMKY aHaTN3a M COCTABJIICHUE CXEM aHaIIN3a.

Paznien 3 [1po600T60p ¥ NpoOONOATrOTOBKA.

[IpencraButenbHOCTS MPOOBI; MpoOa M OOBEKT aHanM3a; Mpobda M METOJ aHaIW3a.
['enepanbHas, 1abopaTopHas U aHanu3upyemas mpoobl. dakTopel, 00YCIOBINBAIOIINE pa3Mep U
croco0 oTdopa mpencTaBUTENBHON MPOOBI. OTOOP TPOO TOMOTE€HHOTO M T€TEPOTEHHOT0 COCTaBa.
OcoOenHocTH 0TOOpa ra3000pa3HbIX, KUAKUX U TBEpAbIX Mpod. CriocoObl MonMydeHus cpenHen
npoObl, mepBuyHas oOpaboTka M XpaHeHue NnpoO. OCHOBHBIE CIOCOOBI MEpeBosia MPoObI B
dbopMy, HEOOXOIUMYIO /ISl TaHHOTO BUJA aHAM3a: PAaCTBOPEHHE, TEPMUYECKOE pa3jIokKeHHE,
cruiaBienue. CriocoObl MHTEHCH(UKALMU Mpoliecca NOAroTOBKU Mpod. CrocoOb! yCTpaHeHHs U
ydeTa 3arps3HeHUN | MOTeph KOMIIOHEHTOB TIPH MPOOOIIOATOTOBKE.

Mertonbl BbLACTICHHS, DPa3/IeNeHus W KOHLEeHTpupoBaHus Kiaccuduxauus MeTonoB
BBIJICIICHUS, Pa3/IeIeHUs] U KOHIICHTPUPOBAaHUS. METONbI pa3JelieH!s] TeTEPOTEHHBIX CHCTEM:




bwibTpanus, ceAMMEHTaUus, UEHTpUdyrupoanue, ¢Giotanus. MeToasl  pasaesieHus
TOMOTEHHBIX CHCTEM: OC@XKJICHHUE, IUCTWULIIUSA, pPEKTU(HUKAIWs, OTroHKa, CcopOuus |
AKCTPAKITHSL.

Meronpl oOHapykeHUsI W UACHTHhUKAIMK 3a7a4d U BbIOOP MeToja OOHApyXKEHUS H
UACHTH(DHUKAIIMN XUMUYECKUX coeauHeHud. KneHTtudukanuss aroMoB, HOHOB ¥ BEIIECTB.
JpoOHBbIil 1 cucTeMaTnyeckuii aHam3. OU3NUECKUE METOIbI OOHAPYKEHHUS U HUICHTU(DUKAITUN
HEOPTraHWYECKUX U  OPraHMYeCKUX BEHIECTB. MUKpPOKPUCTAUIOCKONMYECKUN  aHaIu3,
MUPOXUMUYECKUI aHalu3, KameJbHbI aHaau3. OKCIPECCHbIM KAuyeCTBEHHBIM aHAIW3 B
3aBOJICKUX U MOJIEBBIX YCIOBHSIX.

KonnyecTBeHHBIN aHanu3 AHaIUTHYECKUN cUTHAI W moMexu. CrocoObl OnpeeieHus
COJIEpKaHUs 10 JTAHHBIM aHATTUTUYECKUX U3MEPEHUMN.

Pazgen 4  MeTpoJIOTHYECKHE  OCHOBBI  XMMHYEcKoro  aHamm3a  (OCHOBHEIE
METPOJIOTUUECKUE MOHATHUS W TpeacTaBicHUs. OCHOBHBIE XapaKTEPUCTUKH METOJla aHaJIM3a:

TOYHOCTb, MIPaBUIIbHOCTb, BOCIIPOM3BOJUMOCTb, CEJIEKTUBHOCTb, KodhhuIueHT
YyBCTBUTEIBHOCTH, IIpeieN OOHapyxeHUs U Ap. CUcTeMaTH4YECKUE U CIIy4aliHbIE IOTPELIHOCTH.
Craructuueckas o0OpaboTka pe3yabTaTOB HU3MEPEHUI. Crnioco0sI MTOBBIIICHUS

BOCIIPOM3BOJUMOCTH M NPABWJIBHOCTH aHAJIU3A.

Paznen 5 OOGecmeyeHue M KOHTPOJb KayecTBa pe3yJabTaToB aHanuza [loHsTus
o0OecrieueHUe KayecTBa, KOHTPOJIb KauecTBa, CHCTEMa KauecTBa, IIOJIMTHKA KauecTBa,
yIlpaBJIeHUE KaueCTBOM Pe3yJIbTaTOB aHanu3a. [IpoBepka npaBUIbHOCTH BBIOPAHHON METOMKH.
ATTecTanMsi METOJUK aHaiu3a. YCTOWYMBOCTh METOAMKHM aHanuza. BHyTpuiabopaTopHas
BOCIIPOU3BOAMMOCTb, CXOJUMOCTb PE3y/lbTaToB aHainu3a. ObecreueHue KayecTBa pe3yJbTaToB
aHaJIM3a: KOHTPOJIbHBIE KapThl, BEACHME U XPAHEHHE JOKYMEHTAllMH, MEXJIabopaTopHbIe
skcnepuMeHThl. [loBepka cpencTB u3MepeHuil. AKKpeaIuTalus aHAIMTHYECKUX J1TabopaTopuil U
IIPOBEPKA UX KOMIIETEHTHOCTH.

Pazpen 6 Xvmuueckue peakiiuy B aHaIUTUYECKON XUMUU. OCHOBHBIE TUIIBI XUMUYECKUX
peakuuii B aHAIMTUYECKON XMMMU: KUCIOTHO-OCHOBHBIE, KOMILIEKCOOOPAa30BaHUsI, OKUCICHUSI-
BOCCTaHOBJIEHMsI. COCTOSIHME BEIECTB B MJCAJIBHBIX U pPealbHBIX cucTteMax. CKOpOCTh peakuui
B XMMHMYECKOM aHailu3e. XHUMHYECKOe paBHOBecue. DaKTOphl, BIMAIOIIME Ha IOJO0KEHUE
XUMHYECKOTO  paBHOBECHs. 3aKOH  JAEWCTByromMX Macc. KOHCTaHTBI — paBHOBeCHS:
TEPMOJMHAMHUYECKHUE, pealbHbIE, YCIOBHbIC, (AKTOPBL, BIMSIONIME HA WX BEJIUYUHBL
AxTuBHOCTE MOHOB. Ko03((uIMEHT aKTUBHOCTH, (AKTOPHI, BIHMAIOLIME HA €ro BEIUYHHY.
Honnast cuna pactBopa. Pacuer HOHHOM cuiibl pacTBopa U KOA(P(GUIMEHTOB aKTUBHOCTH MOHOB.
VpaBuenus Jlebas-Xrokkens u [[pBuca. Konkypupyromue peakuuu, MoJbHas A0JS HOHA.
BoiBox ypaBHEHHMS UId pacdyeTa MOJBHOM JI0JIM aHHMOHA CJIab0OW MHOTOOCHOBHOM KHCIIOTBHI.
VYpasieHne peakusIMU U IIPOLECCaMH B AaHAJTUTUYECKON XUMHUU.

Paznen 7 KucnotHo-ocHOBHOE paBHOBecHe COBpEMEHHBIE MPEICTABICHUS O KUCIOTaX U
ocHoBaHusAx. Teopus Jlerouca. Teopusa bpencrema-Jloypu. PaBHoBecue B cucreme Kuciora -
CONPSKEHHOE OCHOBAHUE U PAaCTBOPUTENb. KOHCTaHTHI KHCIIOTHOCTH U OCHOBHOCTH. KuciaoTHble
U OCHOBHBIE CBOMCTBa pacTBopuTeneil. Peakuuss aBTOnmpoTOiIM3a, KOHCTAHTa aBTOIPOTOJIHU3A.
BnusHue npupoasl pacTBOpUTENs Ha CUIy KHUCIOTBI M OcHOBaHusA. Huenupyroumii u
muddepentmpyrommii 3gpdexr pactBopurens. BomopoaHsli M THAPOKCHIBHBINA IMOKa3aTelu,
Mepa KHCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX PacTBOPOB. KHCIIOTHO-OCHOBHOE paBHOBECHE B
MHOT'OKOMIIOHEHTHBIX cHcTeMax. bydepHble pacTBopsl M HX cBoiicTBa. bydepHas emMKOCTb.
Beruncnennss pH pacTBOpoB HE3apsKEHHBIX M 3apsDKEHHBIX KHCIOT M OCHOBAHHWI,
MHOT'OOCHOBHBIX KHCJIOT U1 OCHOBAHMM, CMECH KUCIIOT U OCHOBAHHUH.

Paznen 8 Turpumerpuyeckuii MeTos aHanu3a. TpedoBaHus, TPEaBABISEMbIE K PEAKIINH
B TUTPUMETPUYECKOM aHalu3e. BUIbl TUTpUMETpUUECKUX OIpeNeNeHuil: mpsiMoe U oOpaTHoe,
KOCBEHHO€ TUTpOBaHHE. TUTpOBaHUS MO CrOCOOYy MUIETUPOBAHUSA U IO CIOCO0Y OTAENbHBIX
HaBecoK. CrocoObl BBIpaKEHHsI KOHIIGHTpAaLUi pacTBOPOB B THUTpUMETpuu. IlepBuuHbIe
CTaHAapThl, TpeOoBaHUS K HUM. BTopuunble crangaptbl. Touka SKBUBAJIEGHTHOCTH U KOHEYHAs
TOYKAa TUTPOBAHHUS.




Paznen 9 KucnotHo-ocHOBHOE TUTpoBaHue. IlocTpoenue KpuBbIX TUTpoBaHus. Kpusble
TUTPOBAHUS CWIBHBIX M CJa0BIX KHCIOT M OCHOBaHMWM. Pacuér BenmuuMHBI CKayka Ha KPUBOU
TUTpOoBaHUsA. DAKTOPHI, BIUSIOIINE HA XapaKTep KPUBBIX TUTPOBaHUS. MIHIMKATOPHI KUCIOTHO-
OCHOBHOI'O TUTpOBaHUs. OCHOBHBIE MOJIO)KEHUSI HOHHON, XpOMO(GOPHON 1 HOHHO-XPOMO(OPHOIA
TEOPH WHAUKATOPOB. XpOMOQOpHI, ayKCOXpOMBbI, TayTroMepuzauus. pT UHAUKATOPOB,
UHTEpBAJI Iepexoja OKpacku. TpeOoBaHMs, MpenbsBIseMble K KUCIOTHO-OCHOBHBIM
MHIWKAaTOpaM, MPUHIUIN 1Moa0opa UHAMKATOpoB. OCHOBHBIE paboune pacTBOpa B KHCIOTHO-
OCHOBHOM TUTPOBaHUU. TUTPOBaHME MHOTOOCHOBHBIX KHCJIOT U MHOI'OKHMCIOTHBIX OCHOBaHUI
[0 CTYIEHSM, Pa3/eIbHOE TUTPOBAHME CMECHU KHUCIJIOT (WM OCHOBaHHUM). IIpueMbl TUTpOoBaHUS
OUYCHb CJIA0BIX KHUCIOT U OCHOBaHUH. KHCIOTHO-OCHOBHOE TUTpOBaHME B HEBOJHBIX Cpeniax.
[TorpemtHocTn TUTpoBaHusA. OOJACTH NPAKTUYECKOTO IMPUMEHEHUS METOJO0B KHCIIOTHO-
OCHOBHOTO THTpoBaHHsA. Omnpe/enenre KUCIOTHOCTH MUIEBBIX MPOAYKTOB, azota unu NHs B
o0pa31ax, BpEMEHHON U MIOCTOSIHHOM YKECTKOCTH BOJIBI.

Tunosvie 3a0auu:

1. Onpenenenue akropa 3KBUBAJICHTHOCTH U MOJISIPHOM Macchl SKBUBAJIEHTOB BELIECTB 110

YPaBHEHHIO PEAKIIHU.

PacueT KOHIEHTpalMK NOJIYYEHHBIX PaCTBOPOB.

Pacuer cpenHero pesynbraTa aHaJIM3a U IOBEPUTEIHLHOTO HHTEPBAJIA.

PacueT aGCOMIOTHON U OTHOCUTENIBHOM MOTPELIHOCTH CPEAHETO.

Pacuer npenena oOHapyxeHusl.

Bbruucnenre MOHHOM CHIIBI PacTBOPOB, aKTMBHOCTEH M KO3(D(PULIHMEHTOB aKTHBHOCTU

MOHOB.

PacueT MOJIBHOM 71071 U paBHOBECHBIX KOHILIEHTPAIMK HOHOB B PacTBOPax.

8. Pacuer peanbHBIX KOHCTAHT M 3HaueHWd pH B pacTBopax CHIBHBIX M CIIa0BIX
3JIEKTPOJIMTOB C YUETOM U 0€3 ydeTa HOHHON CHJIbI PACTBOPOB.

9. Pacuer pH B pacTBopax am]onuToB.

10. Boruncnenue pH B 6ydepHusix pactBopax. Cocrapienue 0ydepHbIX pacTBOPOB.

11. Pacuer ckauka v KpUBOI TUTPOBAHMUSL.

12. Beluncnenue pe3ynbTaToB IMPsIMOrO, OOpPaTHOTO M KOCBEHHOT'O KHCIIOTHO-OCHOBHOTO
TUTPOBAHHUS C HCIIOJIF30BAaHUEM OJTHOTO MHIIUKATOPA.

13. Beluucnenue  pe3yjibTaToB  MPSIMOTO  KHCJIOTHO-OCHOBHOTO  THTPOBaHUS €
UCTIOJI30BAaHUEM JIBYX MHIUKATOPOB.

S

~

IIpumep 3K3aMeHAIIHOHHOTO OUJIeTa MO AUCHUILINHE
OI'bOY BO «KybaHckuii rocy1apCTBEHHBIN YHUBEPCUTET»
Kadenpa ananutnyeckoit XuMuu
27.03.01 — «CranmapTu3aius 1 METPOJIOTHS»
Jucnuminza «OCHOBBI aHAINM3a U aHAJTUTUYECKOTO KOHTPOJIS»

BWJIET Ne 1
1. Buapl xumudeckoro ananusa. BeiObop MeTos1a 1 METOJMKH aHalu3a U COCTABIIEHHUE CXEM
ananmza. [IpoBepka MpaBUIBHOCTH BBIOPAHHON METOAHUKH.
2. XUMUYECKOE PABHOBECHME B AHAIUTHUYECKOW XHMHUHU. 3aKOH JEHUCTBYIOIIMX Macc.

CocTosiHME BelIECTB B MJACAIBHBIX U pealbHbIX cUCTeMax. KOHCTaHThI paBHOBECHS:
TEPMOJMHAMHYECKHE, peajbHbIe, YCIOBHBIE.

3. K 100,0 ma 0.06 M pactBopa ¢ochopnoii kucnorel nodasiaero 75,00 ma 0,08 M
pactBopa ruapokcuaa kKamus u 25,00 M IUCTWIUIMPOBAHHOM BOAbl. Berumciuts pH
nosxrydeHHoro pactBopa. (K, = 7,52-10'3; Ka = 6,31-10’8; K =1,26- 10'12).



3aB. Kadenpoit ananmuTuueckon XuMuu,
I.X.H., mpodeccop 3. A. Temepnaies

CryneHTbl 00513aHbI CAAaTh SK3aMEH B COOTBETCTBUU C PACIIMCAHUEM U YYEOHBIM IUIAHOM.
OK3aMeH 0 JUCLHUIUIMHE MpeciieAyeT Lelb OLEHUTh YPOBEHb (POPMHUPOBAHUS KOMIIETEHIIHH,
pa3sBUTHE TBOPYECKOT'O MBIIUICHUS, TPUOOPETEHHE HABBIKOB CAMOCTOSITEILHON paboThl, yMEHHE
IIPUMEHATH [TOJIyYE€HHBIEC 3HAHUS [UIsl PEILICHUS TPAKTUYECKUX 3aady.

dopMa IIPOBEACHUSA HK3aMEHA: YCTHO WM IMCbMEHHO YCTAaHABIIMBACTCS PELICHUEM
Kadeappl. DK3aMEHATOpy IpEeNOCTaBIsIeTCs IPaBO 3aJaBaTh CTYJIEHTaM JIONOJIHUTENIbHbIE
BOTIPOCHI TIO BCeW y4eOHOW mporpaMme JUCHUIUIMHBL. Pe3ynpTar ciaum K3aMeHa 3aHOCUTHCS
IIpenojaBaTesieM B 3K3aMEHALMOHHYIO BEJJOMOCTb U 3a4E€THYIO KHUXKKY.

Kpurepun oneHku:

- OTMETKA «OTJHYHO» BBICTABIISICTCS C YI€TOM CPOPMHUPOBAHHOCTH KOMITCTEHITUH, €CITN
JaH TONHBIM, TMPaBUJIBHBIA OTBET, MaTepuan M3JI0KEH B ONPENEICHHONH JOTHYEeCKOU
MOCJICIOBATEIPHOCTH  JICMOHCTPUPYETCSI MHOTOCTOPOHHOCTH TIOJXOJIOB, MHOTOACIIEKTHOCTh
oOcyxJieHUsI MpOOJIeMbl, YMEHHUE apryMEHTHPOBaTh COOCTBEHHYIO TOUKY 3pPEHHUsS, HaXOIUTh
IMyTU pCHICHUS MMO3HABATCIIBHBIX 3aJia4, YCTaHABJIMBATh NPUIMHHO-CIICACTBCHHBIC CBA3HU MCKIY
CTpPOCHHEM, CBOMCTBAMHU M NMPUMEHEHUEM BEIIECTB, B JOTMUYECKOM PACCYXJIECHUU U PEUICHUH
3a/1aud HET OImMMOOK, 3a/1a4ya pelieHa paroHaIbHBIM CIIOCO00M;

- 0TMETKA «XOPOII0» BHICTABISETCS CTYJAEHTY, €CIM OTBET IOJIHBII M MpaBUIbHBINA Ha
OCHOBE W3YYCHHBIX TEOpWUW, MaTepual H3JI0KCH B  ONPEACICHHOH  JIOTHYCCKOH
MOCIIE0OBATEIbHOCTH, NPU OSTOM JIONMYCKAIOTCS HECYIIECTBEHHbIE OIIMOKM B OTBETax Ha
TCOPCTUUCCKHUEC BOINPOCHI HWJIIM B PCHICHHWMU 3ada4d, KOTOPBLIC CTYACHT MOXKCET HCIIPABUTLH I10
YKa3aHUIO MPENoIaBaTes

- 0TMETKA «YIOBJIETBOPHUTEIBHO» BBICTABIISICTCS CTYJCHTY, €CIH OTBET ITOJHBIH, HO
Opy OSTOM JOMYIEHA CYIIECTBEHHas OMMOKa WM OTBET HEMOJHbINA, HECBS3HBIM, He
MMPOABIAIOTCA YMCHHA TPUMCHATH TCOPECTUUCCKUE 3HAHUA IIPHU PCHICHUH IMMPAKTHUYCCKUX
npo0sieM; 3HAHUE MpeaMeTa C 3aMETHBIMU MpoOeTaMu, HETOYHOCTSIMHU, HO TaKMMH, KOTOPbIE HE
CITy>KaT MPETNSATCTBUEM JIsl TalIbHEUIIEero 00y4ueHus

- OTMeTKa «HEeYJI0BJeTBOPHUTEIbHO» BBHICTABISETCS, €CIU OTBET OOHApYKUBAET
HE3HAHHE OCHOBHOTO COZIEPIKaHUsS y4eOHOTO MaTepuasa

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM X WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— TMpH HEOOXOAWMOCTH WHBAJIUAAM H JIMIAaM C OTPaHUYCHHBIMH BO3MOXXHOCTSIMHU
3J10pOBbsI NIPEIOCTABISIETCS TOMOJIHUTEIbHOE BpeMs Uil OJrOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBENICHUH TPOIIECAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAYCMAaTPUBAETCS HUCIOIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIEHBIMUA 0OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIUAOB TIPOIEypa OIICHWBAHUS pE3YNbTaTOB OOyUYEHHs 110 JWUCIHUILUTUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUsI Pe3yNbTATOB OO0YYCHHS WHBAIWAOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUJ1st TTI C HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,



— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO anmapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

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

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISE OCBOEHM Sl JTUCUMIIIMHBI (MOXYJIst).
5.1 OcHoBHas JiuTEpaTypa:

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

2. Kpuctnan I'. Ananurnueckas xumusi: B 2 1./ T. 1. / Kpuctuan I'; mep. ¢ anrin. A.
B. I'apmamia, H. B. Konsruesoii, I'. B. Ilpoxoposoii; - M.: BUHOM. JlaGopatopusi 3HaHMIA,
2009. (JIyummii 3apyOexHbIN YIEOHHK. ).

3. BacunneB B. I1. AHanuTHueckas XuMusi: y4eOHUK JIJIs1 CTYACHTOB BY30B [B 2 KH.]| /
Ku. 1.: TurpumeTpuvecknue U rpaBUMETPpUIECKAN MeTo bl aHanm3a / Bacunees B. I1. - 6-e u3.,
crep. - M.: JIpoda, 2007.

4. BacunbeB B.II. Anamutudeckas XuMusi: COOpPHHK BOIIPOCOB, YIMPAKHEHHHA U
3amau: ydyebHoe mocodue ans cryneHtoB By3oB / B. Il. Bacumiwes, JI. A. Kouepruna, T. JI.
Opiosa - 4-e uzn., crep. - M.: Ipoda, 2006.

5. Ananutudeckas xumus: yueOHoe mocodue amns By3oB / A. . Anapues, I'. K. Jlynenko,
T. I1. AnekcannpoBa, A. A. KazakoBa. — 2-e uzn., 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

JI1st OCBOCHMS JUCLHUILIMHBI HHBAIMAAMU U JIMLAMHU C OTPAHUYEHHBIMUA BO3MOXKHOCTIMHU
310pOBbsS. MMEIOTCSI M3JaHHsI B 3JIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. Anamutnueckast xumus. [Ipobnems! u nmogaxonel: B 2 1./ T. 1. / mep. ¢ anrn. A. T
bop3zenko u np.; mox pen. FO. A. 3omotosa; pen. P. Kensnep u ap. - M.: Mup: ACT , 2004.

2. Anamutudeckas xumus. B 3 1. T.3. Xumudeckuii aHanu3: y4yeb. I CTyHd. BBICHI y4eO.
3aBenenuit / [WU.I'. 3enkeBuu u ap.] mox pea. JI.LH. MockBuna. — M.: MznaTenbCkuii 1eHTp
«Axagemus», 2010.

2. Anamutmueckas xumusa. B 3 1. T.1. MeToasl HIASHTH(PUKAIMKA W OINPEACTICHUS
BelecTB: y4eO. /uis cTyA. Bhicil. yueb. 3aBeaenuii / [A.A. bemoctun u ap.] mon pen. JL.H.
MocksuHa. — M.: U3narensckuii eHTp «Akagemus», 2008.

3. OCHOBBI aHATUTHUYECKOW XMMHUU: 3a7aud M BOMpPOCHL: ydeOHOe mocobue mms
ctynentoB yH-TOB / / [B. W. @aneesa u ap.]; mox pen. FO. A. 3omotoBa. - U3zna. 2-e, ucmp. - M.:
Bricimasg mkona, 2004.

4. ITpo60omoAroToBKa B 3KOJIOIMUYECKOM aHAIM3€e : MPAaKTUYeCKoe pyKoBoJCTBO / [Ipyros,
KOpuii Crenanosuy, A. A. Ponun ; 1O. C. llpyros, A. A. Poaun. - 3-e u3z., gom. u nepepad. - M.
:BUHOM. Jlaboparopus 3Hauumii, 2009.


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

5. OcHoBbl aHanutuyeckod xumuu. I[IpaxTrueckoe pykosoactBo / Ilox pen. HO.A.
3omoroBa. M.: Bercm. mik., 2001.

6. Hopoxosa E.H., [Ipoxoposa I'.B. 3aiauu u BOnpockl M0 aHATUTUYECKON XUMUHU.
M.: Mup, 1984 unu M.: Axanemcepsuc, 19
8. Ckyr [1., ¥Yact J1. OcHoBBI aHanmuTu4eckoi xumun. B 2-x T. M.: Mup, 1979, T.1-2.

5.3. Illepuoauyeckue u3IaHNs:

«Kypnan ananmurrueckon xumun», Poccust, Mocksa.

«3aBozckas 1abopatopus. Jlnarnocruka Matepuanon», Poccust, Mockaa.
«AHanuTHKA ¥ KOHTPOJIbY, Poccus, ExatepunOypr.

«Spectrochimica Acta. Part B», uzgarenscrso Elsevier

«Analytical Chemistry», n3narensctBo ACS

«Journal of Analytical Atomic Spectrometry», n3narenscto RSC

ocouakrwhE

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX 1JISi OCBOCHU S JUCHUILJIMHBI (MOLYJIS).

http://teksert-ntb.gubkin.ru

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

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

http://www.scopus.com/

http://www.elibrary.ru/

7. Mertoauyeckue yKa3aHuUsl JJIsi OOYYalOIIMXCS 10 OCBOCHHMIO JAHCHMIIIMHBI
(Mopy.Jisi).

1. IInne JL.U., HectaBun A.M. Ananutudeckass Xumus. PacyeTsl B THTPUMETPUUECKOM
ananmuse. Yuebnoe nmocodue. Kpacuomap, KyoI'y. 2005

2. Ironko T.I'., Hmurpuenko C.I'., Temepnamer 3.A., BoponoBa O.b. OOBeKTHI
OKPY’KaIOIIEeH Cpeibl M UX aHAIUTUYECKH KOHTpoJsib. Kaura 1 Meroasl otOopa U mOATOTOBKU
npo6. MeTtoibl pa3zieneHus 1 KOHIeHTprpoBaHus. Y4yeOHoe nocodue. Kpacnonap, Kyol'y. 2007

[lo kypcy mnpenycMOTpEHO NpOBEACHHUE JIEKIIMOHHBIX 3aHATUH, Ha KOTOPBIX J1aeTCs
OCHOBHOM CHUCTEMaTH3UMPOBAHHbBII MaTepHal U pazbsACHIIOTCS HauOoJiee CIIOKHBIE ACIEKThI
M3y4aeMbIX METOJI0B aHain3a. Ha mabopaTopHbIX 3aHATHIX CTYIEHTHI 3aKPEIUISIIOT MOJIyYEHHbIE
TEOpPETUYECKHE 3HaHWS, OCBAaWMBAIOT CHEUM(UKY U TPUHIUI pabOThl aHATUTHYECKOTO
00opy/0BaHusl, COCOOBI MOJYYEHUS AHATUTHUYECKOIO CUTHAJla M Mepexoja K KOHIEHTpaluu
ananmuta. Ilpm moaroroBke k JabopaTopHON paboTe HEOOXOIUMO BHHUMATENBHO H3YYUTh
TEOPEeTUYECKH MaTepuall 1O JlaHHOM paboTe, TEXHUKY BBIIIOJHEHUS HKCIIEPUMEHTA,
O3HAKOMUTBCSI C HMHCTPYKUUSIMH K TNpPUOOpaM, KOTOPHIE HCIONB3YIOTCS HpPU BBIIOJHEHUU
paboTHI.

O0padoTka pe3yabTaToB JadGopaTopHbix pador. Otuér o nabopaTopHOi pabore
JIOJIKEH COJIEpKaTh BCE MOJyYEHHbIE SKCIIEPUMEHTAIBHBIE PE3YIbTaThl, HEOOXOAUMBbIE PACUETHI
1 BBIBOJBI. OTUET NOIKEH MPENOCTABIATHCS IPENOAABATENIO JIs IPOBEPKU B TEUEHUE HEENN
MOCJI€ BHITIOJIHEHHS JTabopaTopHOi paboThl. [IpoBepka mabopatopHOil pabOTHI COMMPOBOXKIACTCS


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/

co0OeceoBaHMEM C TpenojaBareieM. DBBIMOTHEHHBIMH CYHTAIOTCS TOJIBKO — MPHHSTHIE
npernoaBaresieM JadopaTopHbIe PaOOTHI.

BakHeiiium 3TanoM Kypca siBJIsieTCsl CAMOCTOSITeJIbHASI PpadoTa 1Mo JUCHUIIUHE, B
paMKax KOTOPOil CTYAeHTbI OCYIIeCTBJSIIOT MPOPadOTKy Y4YeOHOro (TEOPETUUYECKOIO)
MaTepuana, TIOATOTOBKY K TEKYIIEMY U MPOMEKYTOYHOMY KOHTPOJIO, & TaKXKE BBIMOIHSIOT
UHIUBHIyaIbHBIC 3aaHus (HapuMep, TOTOBAT KOPOTKHUE COOOIICHUS M PE3CHTAIIHH).

[lepen pemieHneM 3aa4 HEOOXOAMMO BHUMATEIIBHO M3YyYUTh TEOPETUUYECKUN MaTepua,
npopaboTaTh KOHCIEKT JICKIIMU, pa300paTh MpHMEphl pelleHus 3amad. Pemienwe 3amay
PEKOMEHIyeTCsl HAuWHATh C HauOoJiee MPOCTBIX, ONU3KMX K HWMEIONIMMCS B 3a/JadyHUKe
npuMepaM. He pekoMeHayeTcs WCIOJIb30BaTh TOTOBBIE KOHEYHBIE (HOPMYJIbI, KOTOPbBIE
BBIBOJIAATCS B IPUMEpaxX PEIIeHUs 3a/1ad. 3aluch B TETPAIN JOJDKHA COJEpKaTh GOpMYyIbl U BCe
BBIUUCIICHHSI C yKa3aHHEM CIMHHII M3MepeHHs. [Ipy BBIYHCICHHSX HEOO0XOAMMO OO0pamiath
BHUMaHWE Ha WX TOYHOCTH (MCIOIBH30BAHUE HYKHOTO YHCIA 3HaYammx nudp) u cobmoaeHue
PaBUJI OKPYTIICHHUS.

B ocBoeHWW MUCHUIUIMHBI HHBATMIAMH U JIMIIAMU C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH
37I0POBBSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyaslibHas ydeOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEILHOE pa3bsICHEHNE YIeOHOTr0 MaTepuaia.

WupuBuayanbHble KOHCYJIBTAIlMM IO TPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CIOCOOCTBYIONUM HHJIMBHyaTU3allid O0y4eHUS U YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0yYaroIUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTe/ILHOIO MPOLECCa MO0 JUCHHUILINHE (MOLYJII0).

8.1 llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.

Hcnonp30BaHne 2IIEKTPOHHBIX NIPE3EHTALMN IIPU IPOBEICHNUN IPAKTUYECKUX 3aHATHI.

8.2 IlepeyeHb HEOOXOAMMOTO MPOTPAMMHOI0 00eCTeYeHHUsl.

Jliia moctpoeHust rpauKoB U BBITOJHEHHUS] HEOOXOIMMBIX PAacy€TOB Ui J1a00paTOPHBIX
pabot HeoOxoauma nporpamma MS Excel, st co3nanus npeseHTaluii HeoOXoauMa porpaMmma
MS Power Point.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

http://www.consultant.ru/

http://student.garant.ru/

http://infoneeds.kubsu.ru/

http://www.elibrary.ru/

9. MarepunanbHo-TexHH4YecKkassi 0a3a, HeoOxoamMasi UIA  OCYIIECTBJICHHS
0o0pa3oBaTe/IbHOIO NpoLecca Mo JUCHHUILIMHE (MOAYJI10).

MaTtepuanbHO-TEXHUYECKOE oOecreueHne AUCIUILTUHBI (MOAYIIS) U
Ne Bun pabor
OCHAIIIEHHOCTh
1. JlekuMoHHBIE 3aHATHS JlexinoHHas ayIuTOpUs
2. CeMHHapCKHE 3aHATHS He npenycmoTpeHsl
3. JlabGopartopusie 3auatus | JlabopaTopus, YKOMILICKTOBaHHAS CIIeTIHATU3UPOBAHHOM
nmabopaTopHO MeOenpl0 M aHAIUTHYECKHM OOOpYJOBAaHHEM B
COOTBETCTBHHM C IIPOrpaMMOH JIaOOpaTOPHBIX paborT.
4. Kypcosoe KypcoBsie paboThI HE IPESYCMOTPEHBI
MIPOEKTUPOBAHNE
5. I'pynmossie YyeOnblie momemnieHus (paKynpTeTa XUMHUHU U BRICOKMX TEXHOJIOTHIT
(MHIMBUIYaNTBHEIE)
KOHCYJIBTAIIUU
6. Texymunii KOHTpPOJIb, | YueOHbIe MoMemeHus (paKyIbTeTa XUMHUH U BBICOKUX TEXHOJIOTUH
MIPOMEKYTOYHAS



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

aTTeCTanuAa

CamocTrosTenbpHas
pabota

CamocrosTenbHast paboTa CTYAEHTOB OCYIIECTBIIAETCS B YUTAIbHBIX
3amax OubOmmorekm KyOI'Y, 3ame pedepaTuBHBIX >KypHAIIOB,
BhIUUCIUTENbHOM wLeHTpe KyOI'Y, UWHrepHeT-ieHTpe, a TaKke
JpyTruX ayAuTOpHsX (pakylbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOYKHOCTBIO TMOJKIIOYEHHAA K ceTh «MHTepHeT», mporpaMMmoin
9KpaHHOTO  YBEJIMYEHMs] W JIOCTYIOM B  JJIEKTPOHHYIO
WHPOPMaIIMOHHO-00pa30BaTEeNFHYIO Cpely YHHBEPCUTETA.




