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Pabouas nmporpamma cocraBiieHa Ha OCHOBaHMH TPeOOBAHMIA:

* ®ezepalbHOTO IrOCYJApCTBEHHOTO 00pa30BaTeNbHOTO CTAHAAPTA BBICLIENO
00pa3oBaHys — CHELHUATUTET 110 CHEUMATLHOCTH MOAroTOBKH 18.05.02 Xu-
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HOTro Mpuka3oM MuHHCTEPCTBa HAayKH W BbICILEro o0pa3oBaHusi Poccuiickoii
®enepaun ot 07 aBrycra 2020 r.Ne 913

* maHa yuebHoro nponecca bI'TY um. B.I'. IllyxoBa, BBeACHHOIO B JeHCTBHE
B 2021 rony.

CocraBuTenu: K.T.H., I0L. ; (B.A. Tlonyskrosa)
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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCIIUITJIMHE

Kareropwus (rpymma) xomrre-

Kon 1 nammeHoBaHuE

Kong 1 HaumeHoBa-
HHE WHIUKATOpa

HanmeHnoBanue nokasarens
OLICHMBAHUS pe3yJbTaTa o0yde-

TEHINH KOMIIETEHIHU IOCTHIKEHUS KOMIIE- HUS 110 JUCLIAIUINHE
TCHIUHU
O6menpodeccuonanpusie | ONK-2 Cno- | OIIK-2.2 B pesysbrare ocBoeHHs UCIH-

KOMIICTCHII N

co0EH HCII0JIb30BaTh
COBpPEMEHHOE TEXHO-
JIOTHYECKOE W aHaJIH-
THYECKOe  000pyI0-
BaHHWE B Tpodeccro-
HaJbHOW WM HAy4YHO-
HCCIIEJ0BATEIBCKOM
JIeITEIbHOCTH

Ucnonb3yet 3HaHUS
TEOPETUYECKUX OC-
HOB (h)yHIaMEHTAaJIb-
HBIX pa3/eNioB aHa-
JIUTUYECKON XUMUHU
NIPY pelIeHUH MpPO-
(eccroHaNbHBIX 3a-
a4

TUTMHBI 00 YYAIOIIHICS JOIDKEH
3HaTh:

— OCHOBHBIE ITOHATHS U 3aKOHHBI,
JeKalue B OCHOBE XMMUYECKUX
1 GU3MKO-XUMHUYECKHX METOJOB
aHaiu3a.

YMmerb:

— BBIIIOJIHATH OCHOBHBIE XHMHYE-
CKHE OIIepaLy; BIOUpaTh METO.
aHanM3a JJIs 3aJaHHON aHAIIUTHU-
YECKOM 3aJa4u U OLIEHUBATb BO3-
MOKHOCTb Ka)K0I'0 METO/Ia aHa-
am3a.

Baaners:

— MeTo1aMu 00padOTKH pe3yib-
TaTOB, MOJIYUCHUA HGO6XOI[I/I-
MO HHGOPMAITUH TSI UJICHTH-
(uKany XUMHYECKUX COEIU-
HEHHUI; IpueMaMu MOUCKa He-
O6XOI[I/IMI)IX JaHHBbIX C UCIIOJIb-
30BaHHEM OMOIMOTEYHBIX (pOH-
J0B U IHTepHET-pecypcoB.

OIIK-2.3 Baageet
OCHOBaMH TEXHOJIO-
THYECKUX TPOLIECCOB
W OCBauBaeT C MpU-
MeHEHHEM 0a30BBIX
HAaBBIKOB TEXHOJIO-
rH4YecKoe 000pyI0-
BaHHE

B pesynbraTe ocBOCHUS AUCLM-
TUTMHBI 00yYaroIHics JOIDKEH
3HaTh:

—OCHOBHBIC TOJIOKEHHS, JICHKa-
M€ B OCHOBE BHIOOpA METO1a
aHaJM3a U CXEMbI aHAJIN3A.
Ywmers:

— paboTaTh Ha AHATUTUYECKUX
YCTaHOBKAX M MPUOOpPAX; BHIOJI-
HSITh KAUECTBEHHBIN U KOJHYE-
CTBEHHbLIN aHAJIN3 XUMUYECKUMU
WJIn (bl/ISI/IKO'XI/IMI/IT-IeCKI/IMI/I METO-
JIAML.

Baaners:

— METOAMKAMHU IIPOBCIACHUA UC-
CJIEIOBAaHHUN C IOMOIIBIO XUMHU-
YECKHX M COBPEMEHHBIX (HU3H-
KO-XUMHUYECCKUX METOJ0B, MCTO-
naMu 00paboTKH pe3ynbTaToB,
MOJTy4eHHUs] HeOOXOAUMON MH-
¢dhopmanny g uASHTHQUKALTIH
XUMHNYECCKHUX COCZII/IHCHI/IfI.

OIIK-3  Cnocoben
MPOBOJUTH HAYYHBIC
HCCIIENOBAHUS U aHa-
JIN3 HOJ'IyT-IeHHBIX
pe3yJIbTaTOB

OIIK-3.1 TBopue-
CKU M TEOPETUUECKU
OCMBICIIMBAET U aHa-
JU3UPYET pe3ynbTa-
THI HAYYHBIX JKCIIe-
PUMEHTOB, pa3zpaba-
THIBAET PEKOMEH,1a-

B pe3ynbraTe ocBOeHUS AUCIH-
TUTMHBI 00YYAaIOIIMHACS JOJDKEH
3HaThb:

— IPUPOJY U CYIIIHOCTb SIBJICHUI
Y TIPOLIECCOB, JIEXKAIUX B OCHO-
B€ XUMHUYECKUX U (HU3NKO-
XUMHWYECCKHUX METOJ0B aHAJIN3A.




IIUY 110 UX TIPAKTH-
YECKOMY IpUMeEHe-
HUIO, BBIBUTAET
Hay4HbIC UACHU

YMmerh:

— pacCUMTHIBATh KOHIICHTPAITIH
PacTBOPOB PA3TUIHBIX
COCIMHEHUM, CTPOUTH KPUBHIE
TUTPOBAHUST, HHTEPITPETHPOBATH
pE3yJIbTATHI aHAIN3A.

Baaners:

— METOJJUKaMH COBPEMEHHBIX
METOIOB UCCIIEIOBAHMI, METO-
JaMu 00paboOTKH Pe3yIbTaToB,
MprUeMaMHU TIOUCKa HEO0XO/IH-
MBIX JaHHBIX C MCHOJIb30BaHUEM
Pa3IMIHBIX PECYPCOB.

2. MECTO JUCIUAIIVIMHBI B CTPYKTYPE
OBPA3OBATEJBHON MTPOT'PAMMBI

1. Kommerenuus OITK-2 Crioco0eH UCOJIL30BATH COBPEMEHHOE TEXHOJIOTNYE-
CKO€ U aHAJIMTUYECKOE 000pya0BaHKE B TPOhECCHOHAILHON U HAVUYHO-

HCCHCHOB&TGHBCKOﬁ ACATCIBbHOCTHU

I[aHHaH KOMIICTCHIIUA @OpMpreTCH CICAYIOIWMHA JUCIHUIITIMHAMM:

No

HanmenoBanue TUCITUTIIMHBI (MOJTYIIS)

BJIGKTpOTeXHI/IKa 1 ITPOMBINIJICHHAA 3JICKTPOHHKA

HpOI_[CCCBI " aIlIaparTsl XUMHYECKOM TE€XHOJIOTUH

AHanuTHyeckass XuMHs U (1)I/I3I/IKO-XI/IMI/I‘—I€CKI/IC METOJbI aHAaJIM3a

OO01ast XumMHuyec

Kasi TCXHOJIOI'us

Gl WN|F-

BPEMEHHOU 3HED

MCTOI[BI AHAJIMTUYCCKOT'O KOHTPOJIA B IIPOU3BOJACTBEC MAaTCpUAJIOB CO-

I'CTHUKH

6

XUMHUUYECKUE PEAKTOPHI

2. Komnerenuusa OIIK-3 CnocoOeH MpOBOANTE HAYYHBIE UCCIEIOBAHMS U aHAJIN3
[MOJYVYEHHBIX PE3YILTATOB

I[aHHaE[ KOMIICTCHIIHA (1)OpMI/Ipy€TC$I CICAYIOIWMHA JUCIHUIITIMHAMM:

No HanmMeHnoBaHue TUCUUIIITUHBL (MOAYJIS)
1 NudopmaTtuka
2 AHanutnyeckas XUMHsI 1 QU3HKO-XUMUYECKHE METO/Ibl aHAJIN3a

3. OFbEM U CIIUAIIJINHBI

OO6111as TpyA0€MKOCTh AUCIMIUIMHBI COCTaBIIsAeT 9 3a4. equHull, 324 4acos.
dopma mpoMeXyTOUHOM arTecTauuu _1uddepeHIMpOBaHHbIN 3a4€T, IK3aMEH.

N Bcero Cemectp Cemectp
Bun yae6HO# paboThI 4ACOB No 2 Ne 3
OO61ast TpyA0€MKOCTh TUCHUIUIMHBI, Yac 288 144 144




KonrakTHast padora
P 125 68 51
(ayauTOpHBIE 3aHATHS), B T.4.:
JIEKIIUNA 34 17 17
1abopaTopHEIe 85 51 34
IIPAKTUYECKUE
KOHCYJIbTaIlH 6 3 3
CamocrosiTesibHasA padoTa CTyJIeHTOB, B
P YACHTOB, 199 100 99
TOM YHCJIE:
KypcoBoii nmpoekt
Kypcogas pabora
PacuerHo-rpadudeckoe 3aanus
WNHnuBuayanbHOE TOMaNIHEe 3aJaHue 9 9
Jlpyeue 6uovl camocmosmenvHoi pabomol 190 100 54
. mud.3ager (3a-
dopMa MPOMEKYTOUHON aTTECTALUN
YeT C OLEH-
(3auer) .
KOM)
®opMa MPOMEKYTOUHON aTTECTAUU 36 36
(3K3aMeH)
4. CONEPYKAHUE JJMCLUMIIIMHbBI
4.1. Copep:kaHue JeKIMOHHBIX 3aHATHI
HanmenoBanue Tem, UX cojep:kaHue U 00beM
Kypel Cemectp 2
Buppl yueOHOM Harpy3KH U UX TpY-
JIOEMKOCTB, Yac.
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1. Brenenne B aHATUTUICCKYIO XUMIIO. OCHOBBI THTPUMETPHHU.
[penver anamutuueckoit xumun. Kinaccudukamms me-
ToJ10B aHanu3a. KauecTBeHHbIl aHanu3. MeTonbl Kou-
YeCTBEHHOr0 aHaJIn3a. PaBHOBECcHE B TOMOT€HHBIX CH-
CTeMax: 3aKOH JICHCTBYIOIIMX Macc, PaHULb! IPUMEHHU-
mocti. Koncranra paBHoBecHst. Teopusi CHIIBHBIX 3JIeK- 6 ) 8 o5
TPOJIUTOB: HOHHAS CHJIA, aKTHBHOCTbD, KOI(PQUIMEHT aK-
THBHOCTH, hopmyia lebas-Xrokkens. OCHOBBI TUTPH-
MeTpun. CrocoObl BeIpaKeHHs! KOHLEHTPALKMH pacTBopa:
MOJISIpHAs, HOPMAJIbHASL, THTP, THUTP TI0 OTPEILIISIEMOMY
BEIIIECTBY, MOMPABOYHBII KOIPPHUIIHEHT
2. KucinotHo-0CHOBHOE TUTPOBaHHE (METOJ] HEHTpaTU3aln).
CymHocTs MeToAa HelTpanusaunu. KpuBbix THTpO-
BaHMs. Beioop dopmyn s pacuer pH. KucnorHo- 4 - 12 25
OCHOBHBIE WHINKATOPBI, BRIOOP MHAMKATOPA.
3. OKHCIUTETbHO-BOCCTAHOBUTEIBHOE TUTPOBAHKE (METO PEJOKCUMETPHH).
Knaccuduxarys metonios penokcumerprin. CyIHOCTb 3 14 o5

TMEpMaHIraHaTOMETPHHN, HOJOMETPUH, XPOMATOMETPHMH.




‘KpHBHeTMTpOBaHHH,pCHOKCHHﬂHKaTOpH;

4. KomrmiekcoromeTpusi. OCHOBBI TPaBUMETPHICSCKOTO aHAIN3A.

OcHoBbl koMIuiekcoHoMeTpust. Komriekconsl. CriocoObt
TUTPOBAHUSI B KOMIUIEKCOHOMETpUH. MeTarutonHInKa-
Topsl. Teopernueckue 0cHOBBI ocaxkneHust. OCHOBBI Ipa-
BHUMETPUYECKOT0 aHAIHN3a

17

25

NUTOI'O:

17

5l

100

Kypc 2 Cemectp 3

No /1t

Buzpl yaeOHON Harpy3ku u ux

TPYAOCMKOCTb, HacC.

HaumenoBanue paznena
(kpaTKoe coziepKaHue)

Jlexmun

IIpaKTquCKHGSa—

HATHUA

JlaGoparopHsbie

3aHATHA

CaMocrosTenpHas
pabora

5. BenieHue B CIICKTPOCKOIIUIO. OnTrueckue MCETOAbI aHaJIn3a.

Beenenne 8 DXMA. Knaccudukarus MeTo10B
cnektpockonuu. CIEeKTp U ero XapaKTePUCTHKHU.
CymHOCTh B3aUMOJICHCTBUS BEIIECTBA C AJIEKTPO-
MarHuTHBIM u3nydyeHreM. OCHOBBI aTOMHOW U MO-
JEKyJApHOM criekTpockonuu. Crnekrpodoromer-
pusi. ATOMHO-a0COpOIIMOHHAS CIIEKTPOCKOITHUS

(AAC), aTOMHO-3MHCCHOHHAS CTIEKTPOCKOIIHS
(ADC).

20

OcnoBbl MK-cniektpockonuu, AMP-
CHEKTPOCKOIIUHU.

13

7. Xpo

MarorpauuecKue MEeTO/Ibl aHAIHU3A.

Knaccudukarus xpomarorpaguueckux METOI0B
a”anu3a. CylHOCTb pa3/ieNieHHs BELLECTB B XpoMa-
torpaduu. CylmHOCTb sIBJIEHUH B a0COPOIIMOHHOM
ra3oBOM, ra30-KUIKOCTHOM, KUJIKOCTHOU XpOMATO-
rpaduu, 0cOOEHHOCTH BbICOKO3(h(hEKTUBHOM KU~
KOCTHOM xpomMarorpaduu. OCHOBbI OyMa)kHOH, TOH-
KOCJIONHOM, Xpomatorpaduu. CylHoCTs HOHO00-
MEHHOI XpomaTorpaduu.

33

8. DIEKTPOXUMHUECKUE METO/IbI aHAITN3A.

Knaccudukaryst an1eKTpoXuMHYeCKUX METOJIOB aHa-
mm3a. CyIHOCTb NOTEHIIMOMETPUYECKUX METO0B
a"anu3a. OCHOBBI aMIIEPOMETPUYECKUX METO/IOB
aHanu3a. Amrnepomerpudeckoe TuTpoanue. Cymi-
HOCTb BOJIbTaMIIEPOMETPUUECKUX METO/IOB aHAIN3a.
OCHOBBI KOHIYKTOMETPHUYECKUX METOJIOB aHAJIN3A.
CylIHOCTb KYJIOHOMETPUYECKHX METOI0B aHAJIH3a.

33

HUTOI'O:

17

34

99




4.2. Conep:kaHue NpaKTHYeCKHX (CEMHUHAPCKUX) 3aHATUMH

[TpakTHyeckue (CEMHUHAPCKHE) 3aHATHS YUSOHBIM TUTAHOM HE MPETYCMOTPEHBI.

4.3. Conep:xaHue JJa0OPATOPHBIX 3aHATHI

[lepBoe 3aHATHE - BBOJAHOE, MHCTPYKTAX MO TEXHUKE O€30MACHOCTH, O3HAKOMJICHHUE C TIPaBUIIa-
MU paboThl, ¢ IpubopaMu U 060pynoBaHueM. Ha ocTanbHbIX 3aHATUAX KKl CTYAEHT BBIIIOJIHSET
MHIMBUIYAIBHO Ja0opaTOpHbIe paboThl U3 MPUBEICHHOIO HUXKE MEPEYHsI 10 rpaduKy, COCTaBIIsIe-

MOMY €KCTOJHO.

Ne HaumenoBanue Tema nabopaTtopHOro 3aHATUS K-Bo K-Bo
n/n | paszaena JUCLUIUIMHEIL 4acoB | 4acoB
CPC
cemecTp Ne2
1 BBenenue B ananmmuru- BBoanoe 3anaTue 2
4ecKyro XUMut0. OcHO-
BBl TATPUMETPUHU. Crangapruzanus pacTBOpa COJISHON KUCIIOTBI 6 8
2 | KucnotHo-ocHoBHOe | IIpuroroBieHne THTPOBAHHOTO PacTBOpa LIEIIO- 6
TUTpOBaHUE (METOA YU ¥ YCTAHOBKA €r0 TUTPA 24
HelTpann3anum) Omnpenenenue cofep kaHusi aMMUaKa B COJISIX 6
aMMOHHSI CITOCOOOM 0OpPaTHOTO TUTPOBAHHMS
3 | OkucnuTensHo- Omnpenenenue OKcHIa KaablUsl B U3BECTHIKE 5
BOCCTAHOBUTEIILHOE METOJIOM IepMaHTaHaTOMETPUU
TUTPOBaHKE (METOA Honomerpuueckoe onpenenenue Fe2Os B cuin- 6 14
PEIOKCHUMETPUN ). KaTHBIX MaTepHaiax
4 | Komrutekconomerpus. | OnpeziesieHre HOHOB KaJIbIUS U MarHusi MeTo- 4
OCHOBBI FpaBUMETPU- | IOM KOMILUIEKCOHOMETPUU 17
YECKOIo aHaJIn3a. I'paBuMeTpHUECKOE OIpeienieHue cyabgaT- 13
HMOHOB
HNTOI'O: 51 51
cemectp Ne3
5 | BBenenue B criekTpo- DOTOMETPUYECKOE OTPEIeNIEHUE COACPKAHUS
ckonuio. OnTHYecKHe | JKene3a METoA0M J100aBOK
METO/Ibl aHAIN3a doromerpuueckoe onpezenenue xenesa (I11I) B
CHWJIMKAaTHBIX MaTepHajax METOJIOM CTaHIapTOB
doToMeTpUUECKOE ONpeiesieHNe allFOMUHHUS B
CHJIMKAaTHBIX MaTepuajiax METOZ0M Kaluopo- 9 9
BOYHOTO rpaduka
doTomMeTpUYECKOE ONPEEIIEHNE Mapradia u
XpoMa Ipu COBMECTHOM MPUCYTCTBUU B PacTBO-
pe
Onpenenenre KOHIEHTPAUU XJIOPHI-HOHOB
TypOUIMMETPUYECKIM METOJIOM
6 | CoBpeMeHHBIC CIICK- Onpenenenre OpraHuueCKUX COEAMHEHU METO-
TPOCKOIINYECKHUE U JI0OM MH(PaAKPACHOM CHEKTPOCKOITUHI
JpyTye METO/Ibl aHa- Onpenenenne opraHMueCKUX COEIUHEHUN METO-
mn3a. JIOM CHEKTPOCKOIUU SIIEPHOTO MarHUTHOTO pe-
30HaHca 9 9
PeHTreHOCTpyKTYpHBIN aHAIN3 MUHEPATIBHBIX
BELIECTB
JnddepeHnnanbHO-TepMUUECKUN aHAIN3
Omnpenenenue coctaBa OMHAPHOT'O PacTBOpa




pedpakTOMETPUYECKUM METOJIOM

7 | Xpomarorpadpuueckue | Pazgenenue kpacureneit Ha Oymare

METO/Ibl aHANIN3A. Onpenenenne KOHIEHTPAIUU HOHOB KaJIbIIHs
METOZ0M HOHOOOMEHHOH XpoMaTorpapuu
OmnpeneneHne TMHaAMUYECKOW 0OMEHHOM eMKO- 8 8
CTH Y TIOJTHOM 0OMEHHON eMKOCTH KaTHOHOO00-
MEHHUKOB

Omnpenenenue o0IIet 0OMEHHON €MKOCTH TJIMH

8 | DnexTpoxummudeckue KonaykToMeTprueckoe onpeieieHie coaepka-
METO/IbI aHATH3a HUS PACTBOPUMBIX COJICH B CTPOUTEIILHBIX MaTe-
puaiax 8 8
OmnpeeneHre KOHIICHTPAIIMHA KUCIOTHI METOI0M
KYJIOHOMETPHUH MPH MMOCTOSTHHOM TOKE

HNTOI'O: 34 34

4.4. Coaep:xxaHue KypcoBOIro npoekTa/padorsl

BrimonHeHne KypcoBOro mpoeKTa/padoThl MO AUCHUIUIMHE «AHATUTHYECKAs XUMUS U (PU3UKO-
XUMHUYECKUE METObI aHATIN3a» HE MIPEAYCMOTPEHO YU€OHBIM TIIIAHOM.

45. Conep:xaHue pacyeTHO-TpaguuecKoro 3aJanms,
HHIMBUIYAJIbHBIX IOMAIIHUX 32IaHUH

B cootBercTBHU ¢ yueOHbIM IU1aHOM BelaeTcs 13 «Pacuer u nmoctpoeHue KpuBOil TUTPOBaHKE
B Mertone HelTpammsauuu». Ha U3 mpemycmorpeHo 9 uyacoB camocTosITeNnbHOM paboThl. Llers:
HAy4YUThCS BBIBOAMTH pacyeTHbIE (POPMYJbl s BhlUMcIeHUs pH pacTBOpOB pa3inyHOro cocraBa —
CHJIBHBIX U cJa0bIX KUCIOT U OCHOBaHM, TUAPOIU3YIOUXCS coei U Oy(depHBIX pacTBOPOB, a TAKKE
HCIOJIb30BaTh ATH (POPMyIIbI B pacyeTax AJisi NOCTPOEHUS KPUBBIX KHUCIOTHO-OCHOBHOTO TUTPOBAHUS
pa3HbIX TUIOB. CTYyAEHTHI JOKHBI HAYYUTHCS MPABUIIBHO MOAOUPATh MHAUKATOP AJs PUKCUPOBAHUS
TOYKH SKBHBAJIEHTHOCTU M OLIEHUBATh OMIMOKU TUTpOBaHUs. Bblaaercs MHAUBUIYyabHOE 3aJJaHUE 110
BApUaHTy ¢ pacyeToM pH B pa3inyHbIe MOMEHTBHI TUTPOBAHUS C YYETOM COCTaBa TUTPYEMOI'O pacTBO-
pa 1 BBIOOPOM KHCIIOTHO-OCHOBHBIX MH/IUKATOPOB.

5. OHEHOYHBIE MATEPHAJIBI IUIAA TPOBEJIEHUSA TEKYILEI'O KOH-
TPOJISI, MIPOMEXYTOUYHOMU ATTECTALIUU

5.1. Peaau3anus KOMIETECHIHIA

1. Komnerennus OIIK-2 CnocobGeH UCII0I530BATH COBPEMEHHOE TEXHOJIOTHUYECKOE
U aHAJIUTHYECKOE 00opvyaoBaHue B  IPOodhEeCCHOHAILHOU W HAYYHO-
UCCIEN0BATENLCKON IEATENLHOCTH.

HammMmeHnoBanme HHAUWKATOpa JOCTHXKE-

HCHOJ’IBSyCMHG CpCAcCTBA OLICHHUBAHUA
HHUA KOMIICTCHIINU

OIIK-2.2 JuddepeHMpoBaHHBIA 3a4eT, SK3aMEH, BBINOJI-
Hcnonp3yer 3HaHWS TEOPETHUYECKHX | HEHHE W 3allluTa JIA0OPATOPHBIX pabOT, BHIMOIHEHHE

OCHOB (DyHIAaMEHTAJbHBIX pAa3JIEIOB aHa- | IOMAIIHHUX 3aJaHui - pelleHue 3a/1a4, KOJJIOKBHYMBI,

JUTHYECKOW XWMHW TIPH pEIIeHUH TIpo- | TECTHUPOBaHUE, COOECEeIOBAHNE.

(heccuoHambHBIX 3a7ad,




OIIK-2.3 HuddepeHnrpoBaHHbIid 3a4eT, IK3aMEH, BBITIOJ-
Bna;[eeT OCHOBaMHM TCXHOJIOTHMYCCKHUX | HCHUC M 3aliuTa Ha60paT0pHBIX p360T, BBITIOJTHCHHUC

IPOIIECCOB M OCBAaWBAeT C INPHMEHEHUEM | JOMAIIHHUX 3aJaHuil - pelIeHHe 3a]ad, KOJJIOKBHYMBI,

0a30BbIX HAaBBIKOB TEXHOJOIHMUYECKOE 000- | TECTUpOBaHHE, COOECEIOBaHUE.

pyzoBaHHE

2. Komnerennus OIIK-3 CnocoOeH mpoBOANTE HAYYHBIE MCCIICIOBAHNS U AaHAJIN3
MOJIVYEHHBIX PE3VJILTATOB

HanmenoBanune HHAUKATOpPA NJOCTHKE-

HCHOJ’IBSyeMBIe Cp€acTBa OUCHUBAaHUA
HUSI KOMIICTCHIUU

OIIK-3.1 HuddepeHnpoBaHHbIid 3a4eT, dK3aMEH, BBITIOJ-
TBOpUYECKM W TEOPETUYECKHM OCMBIC- | HEHHE W 3aluTa JabopaTOpHBIX paboT, BBINOJHECHUE

JMBACT W aHAIM3MPYET pPe3yJIbTaThl HAyd- | JOMAIHUX 3aJlaHHi - pEIICHUE 33134, KOJUIOKBUYMBI,

HBIX 3KCIIEPHMEHTOB, pa3padaTbiBaeT PeKo- | TECTUPOBAHHE, COOECEIOBaHHE.

MEH/IAIUH TI0 X MPAKTUYECKOMY IPHUMEHEe-

HUIO0, BBIIBUTACT HAYYHBIC HIICH

5.2. TumnoBble KOHTPOJILHBIE 3aJaHNUS VISl IPOMEKYTOUYHOI aTTecTAlNU

5.2.1. IlepeyeHb KOHTPOJILHBIX BONPOCOB (THMOBBIX 3a1aHuii) s nuddepeniu-
POBAaHHOI0 3a4eTa

IIpomexyTOUHAS aTTEeCTALMA B KOHIIE 2-TO CEMECTpa OCYIIECTBISIETCS B (popme
AU(pPepeHIMPOBAHHOIO 3a4€Ta NIOCJIE U3YUYEHHUs Pa3[eiIoB TUCHUIUIMHBI «AHAIUTH-
yeckasg XUMHUS U (PU3UKO-XMMHUYECKHUE METOJbl aHaIn3a», OXBAThIBAIOUIUX MEPBYIO
4acTh AUCLMIUIMHBI — KJIACCHYECKHE METO/Ibl XUMHUYECKOTO aHaAJIN3a.

[Ipu mpoBeaennn AUQGHepeHIMPOBAHHOTO 3a4eTa 3a4€THBIA OWIIET, COAepKAIUn
TPU TEOPETHUYECKHX BOINPOCA U 3a/aya, BHIOMPAIOT CaMH CTYJCHTHI B CIy4ailHOM IIO-
psake. buneTsl exeroaHo yTBep)KIaroTcs Ha 3aceqaHuu kadenapsl. (s moarotoBku
CTYJIEHTY OTBOJUTCS BpeMs B npezenax 45-60 muH.

HuddepeHurpoBaHHbIN 3a4€T SBISETCS 3HAYMMBIM OLIEHOYHBIM CPEICTBOM U pe-
[IAIOIIUM B UTOTOBOM OTMETKE Y4€OHBIX JOCTHKEHUN CTYyI€HTA.

2 cemecTp, nuddepeHIIMPOBAHHBII 3aueT
TeopeTuveckue BONpPOCHI

[IpenmMer u 3a1a4yv aHATUTUYECKOW XUMHUHU. XUMHUYECKN AaHAJIU3 U €r0 3HAYCHHE.
OO01mas xapakTepucTuKa U KiaccupuKalys METO/IOB aHaTH3a.
OcHOBHBIE 3TaIbl aHAIK3a. AHATUTHYECKUI CUTHAI.
AHanmuTHYECKHE KJIaCCU(PUKAIIMI KATHOHOB.
AHanuTuyeckue Kiaccu(puKauu aHUOHOB?
3aKOH JIEMCTBYIOIINX MAacC B aHATUTHYECKOM XUMHH, TPAHULIBI IPUMEHUMOCTH.
KoHctanTa paBHOBeCHS B KaXyIIEHCS U TEPMOIMHAMUIECKON (opMax.
KoHcTanTa Aucconuanyy Kak 4acTHBIN Cly4yail KOHCTAaHTBI paBHOBECHs (Ha KOHKPETHBIX MpHU-
Mepax C UCIOJIb30BAHUEM CIPABOYHBIX JAHHBIX).
9. AKTUBHOCTH M KOI(DPUIMEHT aKTUBHOCTH, MOHHASI CHJIa PACTBOpA: BBHIYHCIECHUE, CBSI3b C KO-

s¢dunmentom akTuBHOCTH (popmyna Jlebas - Xrokkens).
10. CymHOCTh THTPUMETPUIECKOTO aHAIH3A.
11. TpeGoBaHUs K peakIusaM, IPUMEHSIEMBIM B THTPUMETPHUH, UX THUIIBI.
12. MossipHasi Macca SKBHBAJICHTAa BEIECTBA: MOHSATHE M BBIYHCICHHE. 3aBHCHMOCThH BEIIMIMHBI

NGO~ WNE




13.
14.
15.
16.

17.
18.

19.

20.

21.
22.

23.

24,

25.
26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45,

HKBMBAJICHTA OT XapaKTepa peaKluy, B KOTOPYIO BCTYIAET BELIECTBO.
3aKOH SKBUBAJICHTOB U IIPaBUJIO IIPONOPLIUOHAIBLHOCTH.

Touka PKBHBaJIEHTHOCTU M KOHEUHAs! TOUKA TUTPOBAHUS, METO/IbI YCTAHOBJICHUSI.

CriocoObl BbIpaXKEHUs KOHLIEHTPALMH PacTBOPOB: MOJIIPHOCTb, HOPMAJIBHOCTb, TUTP CTaH-
JAPTHOT'O pacTBOPaA, TUTP 110 ONPEACIIIEMOMY BEILIECTBY; UX BBIYUCIICHUE.

TounocTs onpezneneHuii B 00beMHOM aHanu3e. Poib mompaBoyHOro Ko3(QuIenTa B pacye-
tax. CTaHJapTHbIE PaCTBOPBI.

CriocoObl TUTPOBAHUS: UX CYILIHOCTb, IPUMEPHI.

IIpuroroBieHue TUTPOBAHHOTO PacTBOpA IIEJIOYM IO TOUHOM HABECKE M YCTAHOBKA €ro TUTpa
METOJIOM ITUIIETUPOBAHUSA U METOJOM OTIEIbHBIX HABECOK.

PacyeTsl B THTpUMETPUYECKOM aHAIU3E: PACUET HABECKH, COAEPKAHUS OIPEIEISIEMOrO Bellle-
CTBa B 3aBUCUMOCTH OT CITI0CO0a TUTPOBAHUSI.

OOmiast xapakTepUCTHKA METOJ]a HeHTpanu3anuu, paboune pacTBOPhI U ONpenesieMble Bellle-
CTBa.

KucinorHo-0CHOBHBIE HHAMKATOPHI, IIPUYNHBI U3BMEHEHHS X OKPACKH.

OcCHOBHBIE XapaKTEPUCTUKU KUCIOTHO-OCHOBHBIX MHJMKATOPOB: MHTEPBAJ NIEPEX0]a U IOKa-
3aTellb TUTPOBAHUS, CBA3b C KOHCTAHTOW JTUCCOLMALN HHIUKATOPA.

MexaHu3M JeiCTBUSI KHCIOTHO-OCHOBHBIX HHIUKATOPOB. IOHHO-XpoMOGhopHas TeOpHs HHU-
KaTOpOB.

Bri6op naaukaropoB o ApH, pT u kpruBoil THTpOBaHUS C UCTIOIB30BAHUEM CIIPABOYHBIX TA0-
JIULL

HNonnoe npoussenenue Boasl. [lonstus pH, pOH, pK.

BydepHubie pacTBOpHI 1 UX posib B aHANM3e. MexaHu3M JeicTBus, OydepHas eMKOCTb, IIpUMe-
pBI Oy(epHBIX paCTBOPOB.

OO01as XxapakTepUCTUKa KPUBBIX KUCIIOTHO-OCHOBHOT'O TUTPOBAHMSI.

[TocTpoeHue U aHanu3 KpUBOM TUTPOBaHMS CIa00 KUCIOTHI CHJIBHBIM OCHOBAHHUEM C BBIOO-
POM MHAMKATOPA.

[TocTpoenue u aHanu3 KPUBOW TUTPOBAHUS C1a00T0 OCHOBAHUS CHJIBHOM KUCIIOTON ¢ BEIOOpOM
HMHJMKATOpa.

WNuaukaTopHble OMIMOKY B KHUCIOTHO-OCHOBHOM TUTPOBAaHUH, UX THIIBI.

Beruucnenue pH BOAHBIX pacTBOPOB C1a0bIX KUCIOT, BBIBOJ (DOPMYJIBI.

Beruucnenue pH BOoAHBIX pacTBOPOB €1a0bIX OCHOBAaHUI, BEIBOJ (POPMYJIBI.

Boruncnenue pH kucinorHoro OydepHoro pactBopa, BEIBOJ (GOPMYIIBI.

Brruucnenne pH ocHoBHOTO 6y(hepHOro pactsopa, BbIBOJ (POPMYJIbI.

Beruucnenue pH cosneit, ruipoian3yoOIMXCs 10 aHUOHY; BBIBOJ (POPMYJIBI.

Breruucnenune pH cosneit, ruapoau3yromumxcs Mo KaTHOHY; BBIBOJ (hOPMYJIBI.

Knaccugukanus MeTo10B peIoOKCUMETPHH, UX KpaTKas XapaKTepUCTHKA.
OKHCIUTENBHO-BOCCTAHOBUTEBHBIM TOTEHIMANI, €ro BbIYMCIEHUE. YpaBHeHHe HepHcra.
HopmainbHbiil pe1oOKC-IIOTEHIIAAIL.

KpuBble TUTpOBaHUS B NEPMAHTaHATOMETPHUH, pPacdeT PEIOKC-IIOTEHIMAIA B Pa3IMYHbIE MO-
MEHTBI TUTPOBAHUS.

CriocoObl (pUKCUPOBaHMS TOYKHM 3KBHBAJIEHTHOCTU B OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX Me-
TOAax.

Penoxc-nHIMKATOpBI: XapaKTepUCTUKA, MEXaHU3M JEUCTBMS, NpuMepsl. MHTEpBan nepexona
PEOOKC-UHANKATOPOB.

OcCHOBBI IEPMAHTaHATOMETPUH: XapaKTEPUCTUKA METO/1a, paboune pacTBOPHI U OMpeeiieMble
BEILIECTBA, YCIOBHS MPOBEJICHUS AaHAJIN3A.

OCHOBBI HOJIOMETPUU: XapaKTEPUCTHKA, paboune pacTBOPHI U OMpEeNsieMbIe BEIIeCTBa, YCIIO-
BHSI IPOBEJICHUS.

ABTOKaTaIUTUYECKUE PEAKIMHN B IEPMaHTaHATOMETPHUH (Ha MPUMEPE B3aUMOJICHCTBUS C OKCa-
JaT-HOHAMM).

Vcnonp30BaHne KOCBEHHOT'O M 0OPaTHOTO cI10c00a TUTPOBAHUS B IEPMAHIAHATOMETPUH.



46. Ucnonp30BaHrEe KOCBEHHOTO M 00OpPaTHOTO CrIoco0a TUTPOBAHMS B HOIOMETPHH.

47. CymHOCTbh METO]a KOMIUIEKCOHOMETPHUH. THIIBI KOMIUIEKCOHOB ¥ UX CTPOEHHE.

48. Ompenenienue o0mIel KECTKOCTH BOJbI KOMITJIEKCOHOMETPUYECKHM METOI0M. XUMH3M KOM-
TUIEKCOHOMETPUYECKOTO TUTPOBAHHMS.

49. MeTayuIonHANKaTOPBl. DpUOXPOM UepHBbIi T, ero cTpoeHre u MeXaHu3M JCHCTBUS.

50. O6mas xapakTepuCTUKa IPaBUMETPUIECKOT0 aHaan3a. OCHOBHBIE ONEPAIlMN BECOBBIX OIpeie-
JIeHUH (Ha KOHKPETHOM IPUMEPE).

51. PacueT HaBeCKH aHAJIM3UPYEMOT'O BEILIECTBA.

52. Be1bop ocaautess, pacuer ero oobema Jijisi ONTUMAIBHOTO OCaXKICHUS.

53. OnTUMaIbHBIE YCIOBHS OCAXKACHUS KPUCTALTHYECKUX U aMOP(HBIX OCa/IKOB.

54. Ocaxxnaemasi 1 BecoBasi JOPMBI, UX MOJIy4YEHHE U TPEOOBAHMS, IPEAbABISEMbIC K HUM.

55. ®wIbTpOBaHUE U MPOMBIBAaHHE OCAAKOB. BHIOOp MPOMBIBHON XKHAKOCTH U QHIBTPOB. [lekaH-
Tarusl.

56. [Ipumenenue 3.1.M. K cucreme "ocaaok - pactBop". IIpoumssenenune pactBopumoctu (I1P) u
npousBeieHne akTuBHOCTH (ITA).

57. Beruucnenue pactsopumocti 1o 1P (1 Ha000poT) pa3NUYHBIX TUIIOB MaJOPACTBOPUMBIX CO-
€AVUHEHUH.

58. JleiicTBue pa3HOMMEHHBIX HOHOB Ha PacTBOPUMOCTH. ConeBoii 3((ekT (¢ BBIBOAOM).

59. Boruucnenue pe3ynbTaTOB BECOBBIX omnpeneneHuil. Makrtop mepecyera B TPaBUMETPHH, €ro
BBIUUCIICHHE.

60. YcnoBue oOpa3oBanus ocajka (Ha mpumepe). HacwleHHbIE, HEHACHIIIICHHBIC U TIEPECHIIICH-
HBIE PACTBOPHI

IIpakTH4yeckue BOMPOCHI

. HaBecka mpamopa 0,5668 r pactopena B 30,00 ma HCI (7 = 0,02871). Ha TutpoBanue u30bITKa
HCI uzpacxonoBano 14,10 mu 0,8818 v NaOH. OnpenenuTs MaccoBoe coAepkaHHe MpuMeceil B
obpasie (B %).

. HaBecky 0,5500 r H2C204'2H20 pactBopuiu B 500 M, 3atem otoOpanu 50 mi go6asumiu 20,00 ma
pactBopa KOH, a wu306bITOK nocnennero orrutpoBanu 15,14 miu 0,1 H pactBopa HCI. Haittu tutp
KOH.

. K 25,00 mu pactBopa KOH HeusBectHO# koHIeHTparuu npudasiero 50,00 mu pactBopa H2SO4
(K=0,9500, 0,1 H). Ha TuTpoBaHue H30bITKAa KUCIOTHI H3pacxooBano 28,90 mi pacreopa NaOH (K
=0,8570, 0,1 u). KakoBa HOpMansHOCTH pacTBopa KOH?

. K 20,00 mn pactBopa HCl HeusBecTHOM koHueHTpaumu mnpuiauto 25,00 mn pactBopa KOH
(K=0,8000, 0,1 H). Ins 0OpaTHOrO THTPOBAHUS M30BITKA IIEIOYH MPHUILIOCH M3pacxoaoBarh 1,55
muit pactBopa H2SOs (K=1,200, 0,1 u). Onpenenuts K(HCI) x 0,1 H.

. HaBecky 1,5 r texumueckoro (NH4)2SOs pactBOpuian B MepHO#l Koibe BMECTUMOCTBIO 250 wmui;
25,00 M 3TOrO pacTBOpa NMPOKUIATHIN C KOHLEHTPUPOBAHHOH ILEI0Ybl0. Bhinenusuieiica npu
stom ammuak noryomieH 40,00 m 0,1040 H. pacTBOpa cepHOI KUCIOTHI, @ HA 0OOpaTHOE TUTPOBA-
Hue n3pacxonosano 25,00 ma 0,0970 M pactsopa NaOH. Beruucnuts MaccoByro 10JI0 aMMHaKa B
HaBecke (NH4)2SOa.

. Ha tutpoBanue 10 mn 0,1 H. pacTBOpa maBeneBoil kuciaotsl nonwio 9,80 mu pacrBopa KMnOa.
Brraucimte HopManbHOCTE U TUTP pacTBopa KMNOa.

. Hns 0,1005 1. pactBopa KMnOg4 ncnonbs3yeMoro Ui TATPOBAHUS B KHCIION cpeje, HAWTH: a) Mo-
JISIPHYIO KOHIIEHTPAIMIO; 0) TUTP IO KeIe3y.

. Ha tutpoBanue pactBopa maBenaeBoi KMCIOThI u3pacxonoBanHo 20,15 mi pacTBopa nepmaHraHara
KaJiusl ¢ TUTPOM o miaBesieBoit kuciote, paBHbM 0,003320 r/mi. Paccumraiite maccy miaBeneBoit
KHCIIOTBHI.

. HaBecky u3BectHsika maccoii 0,2041 r pacTBOpUIN B COISTHOM KUCIOTE U OCAIMIIN KaJIbIIMMI, U3pac-
xozoBaB 50 mi 0,1 H. pacTBopa maBeneBoi KUCIOTHI. Ocagok okcalaTa Kaldblysi OTGUIBTPOBAIH.
Ha tutpoBanue ¢punbrpara uzpacxonosaiu 26,50 ma 0,05 H. pactBopa KMnOj4. PaccuuTaiite mac-
COBYIO JIOJIIO KaJIbLUs B aHAJIM3UPYEMOM U3BECTHSKE.



10. Onpenenuth TATP pacTBoOpa ona, eciau 20 mi ero OTTUTpoBaHbI 21,55 Mt pacTBOpa THOCYIIb-
¢ata HaTpus ¢ KoHIeHTpauuei 0,1 MoIb-9KB/11.

11. Paccuwnraiite HaBecky Tuocyibdara Hatpus (NaxS203-5H20), HeoOXxomumyro 1711 TPUTOTOBIICHHUS
250 M1 pacTBOpa ¢ KoHLeHTpauei: a) 0,05 MONb-3KB/1I; 6) ¢ TNa,s,0,5H,0 = 0,01000r/em™

12. K moakucIeHHOMY CEpHOM KHUCI0TON pacTBopy roauaa kamus qodaswmmm 20,00 mu 0,1085 H. pac-
tBopa KMnQ4. Ha TuTpOBaHme BBIETUBIIETOCS HOa MOnuio 23,45 M pacTBopa THOCYIIb(arta
HaTpUsl. BEIYMCIUTH MOJISIPHYIO KOHIIEHTPAIMIO pacTBopa TuocyibdaTta Na2S203-5H20.

13. CkonbKoO kerne3a CoaepKauoch B IIIMHE, €CJIH Ha TUTPOBAHHUE BBIICIHMBILETOCS MTOCIIE TPUOaBICHUS
B xose aHaymza moaunaa kamus uaet 10,00 ma 0,05 monb-3KkB/1 pacTBOpa THOCYIb(aTa HaTpHsl, a
JUTS aHanu3a B3sATa HaBecka Maccou 0,5000 r?

14. PaccuuTaiiTe HOpMaJIbHOCTH THOCYIb(aTa HATpus, ecinu ero Tutp pasex 0,002484 r/mi.

15. HaBecka xkpucraumueckoro wuoja 1,2287 T, OYMIIEHHOTO BO3TOHKOHM, pacTBOpa B KoJOe
BMecTUMOCThIO 250 M. PaccumraiiTe HOpMaiabHYIO KOHIIEHTPALMIO PAacTBOpa M €ro TUTP IO
THOCYJIb(ATy HATPHUSL.

16. PactBop CaCl,, pH xortoporo moBeneH g0 12, orturposan 20,50 cm® 0,045 M pacteopa D/ITA B
MPUCYTCTBUHU MypeKkcuaa. Paccuntars Maccy Kaiblus B pacTBOPE.

17. Yemy paBHO conepxanne Kanbius B 500 M1 HackleHHOro pacTBopa, eci 1P g, =4,0 1079

18. Cxoubko rpammoB DJITA -2H>0 notpedyercs st npurorosieHus S00ma 0,020 M pactBopa?

19. Paccuntath MaccoBylo J0JIO KapOOHATOB KalbI[Usi U MarHusi B U3BECTHSKE, €CIIM HaBECKa €ro
0,9866 r. B pe3ynbrare anaimsza nonxyaero 0,3755 r CaO u 0,4105 MgoP,07?

20. Ilpu rpaBumerpuueckoM ompenenenuu cBunia u3 2,0000 r cmmaBa nmonydeno 0,6048 r PbSOa.
BbruncnuTh MaccoByro 10110 CBUHIIA B CILJIaBE.

Tunoseoii sapuanm 3auemnozo bunema 8 2-om cemecmpe

BEJITOPOJICKUI I'OCY IAPCTBEHHBIN TEXHOJIOTMYECKUIA
VHUBEPCUTET um. B.I'. IITYXOBA
Kadenpa teoperrueckoil 1 NpUKIATHON XUMHUH

JucrurinHa: AHanuTHueckas XumMus 1 GU3NKO-XUMHUYECKHE METO/Ibl aHAJIN3a
HanpasneHnue: 18.05.02 — Xumuyeckasi TEXHOJIOTUSI MAaT€PHAJIOB COBPEMEHHOM SHEPreTUKU
BUJIET Ne

1. OOmiast xapakTepucTHKa U Kiaccu(UKaIis METOI0B aHAJIN3A.

2. OcHOBHEBIE XapPaAKTCPUCTHKU KUCIOTHO-OCHOBHBIX HHAWKATOPOB: MHTCPBAJI MEPEX0aa U I0-
Ka3aTCJIb TUTPOBAHUA, CBA3b C KOHCTaHTOM Jucconaniu HHAUKATOopa.

3. OCHOBBI ITEpMaHTaHATOMETPUH: XapAaKTEPUCTHKA METOa, pabo4ne pacTBOPHI U OIIPEIEIIs-
€MBbIE BEILECTBA, YCIOBUS MPOBEICHHS aHAIIN3A.

4. Hagecky 0,5500 r H2C204'2H20 pactBopuiu B 500 M, 3atem otobpanu 50 Mt 1o6aBuim
20,00 ma pactBopa KOH, a u36sITOK mociennero ortutpoBasa 15,14 mi 0,1 H pactBopa
HCI. Haiitu Tutp KOH.

Onob6peHo Ha 3aceaHuu Kadeaphl «_ » 20__ 1. IIporokosr Ne__ .

3aB. kadenpoit B.W. ITaBnenko




IIpome:kyTouHasi aTTecTAlMs B KOHIIE 3-TO CEMECTpPa OCYIIECTBIsIETCA B opMe
IK3aMeHa 10CJIe U3YUYEHHUS Pa3/iesioOB TUCHUTUIMHBL « AHAIUTUYECKAs] XUMUS U (PU3HUKO-
XUMHUYECKHUE METOJbl aHaJIM3a», OXBATHIBAIOIIUX BTOPYIO YaCTh — MHCTPYMEHTAIbHbBIE
METO/Ibl aHAJIH3A.

[Ipu mpoBeaeHUN YK3aMeHa SK3aMEHAIIMOHHBIN OWIIET, CoJlep Kallluid TpU TEOPETH-
YECKUX BOIPOCA U OJHY 3a/1auy, BEIOMPAIOT CaMU CTYJICHTHI B CIy4yallHOM Tnopsjike. bu-
JIETHI €KETOIHO YTBEPKAAIOTCS Ha 3acenaHuu Kadenpsl. i MOATOTOBKH CTYACHTY OT-
BOJUTCS BpEMS B IIpEZIeIax OJJHOTO Yaca.

Pemenuie 3ananuii OuneTa BBITIOTHACTCS HA YUCTOM JIHCTE OyMard.

DK3aMeH NMPUHUMAIOT JIBa MpernoaaBaTest Kadeapsl.

DK3aMeH SIBJISETCS 3HAYMMBIM OLIEHOYHBIM CPEJICTBOM M PEIIAIONIUM B UTOIOBOM
OTMETKE YYEOHBIX JOCTUKEHUIN CTY/ICHTA.

TeopeTuveckue BONpPOCHI

1. Coektp M ero xapakTepUCTHKHM. DHepreTMuyeckue nuarpaMmbl. B3aumopelcTBHs BeliecTBa ¢

AJIEKTPOMAarHuTHEIM u3iyuyeHuem (OMMN).

JHuanazonsl OMMU u ux xapakrepuctuka. Ontudeckas 06J1acTb CIEKTpa.

CrieKTpOCKOIHUsL, METO/IbI CIEKTPOCKOINHU, aTOMHBIE U MOJIEKYJIIPHBIE CLIEKTPHI.

OnTrueckas criekrpockonus. OCHOBHBIE 3aKOHBI CBETOINOIIIOIIECHUS.

OcHOBHbIE PHEMBI KOJTUYECTBEHHOT'0 aHAJIN3a, UCIOJIb3YEMbIE B CIIEKTPOCKOIIUH.

Cnexrpodoromepus. 3akoH byrepa-JlambOepra-bepa, MosspHblii K03((UIMEHT MOIJIOIIEHUS.

Otknonenus ot 3akoHa bJIb.

7. AnmapaTypa ¥ TEXHUKA BBINOJIHEHUS CHEKTPOMETPUUYECKOro aHaiu3a. KadecTBeHHbBIM U

KOJIMYECTBEHHBIN aHanu3. /l0CTOMHCTBA U HEAOCTATKHU.

Hedenomerpuueckuii v TypOUIUMETPUUYSCKUN aHATTN3. 3aKOHBI PACCEUBAHUS CBETA.

9. ArtomHO-aGcopOumonHblii crekTtpanbhblii  aHamu3 (AAC). Craguu aHanu3a, TepMHUYECKas
noaroroBka mpoosl. 3akon bJIb B AAC.

10. ATOMHO-?MHMCCHOHHBIM  cnekTpanbHblii aHanmu3 (ADC). VYpasnenue Jlomakuna-Ilaii0e.
Nctounuku Bo30yxaenus B ADC

11. DOmuccuonHast ¢poromerpus IlaMeHH. TeopeTHyeckre OCHOBBI MeToja. Ammaparypa U TEXHHMKa
BBITIOJTHEHUSI.

12. JIromuHecUeHTHBIH MeToA. TUIIbI U BUBI TIOMUHECHEHIIUH.

13. JTromuHOMOpPHL. Briok-cxema criekTpodryopuMeTpa.

14. KayecTBeHHBIH W  KOJMYECTBEHHBIH  JIIOMMHECHEHTHBIH  aHanu3. Duyopumerpus H
dbochopumetpus. JJocTOMHCTBA U HETOCTATKH.

15. UK-cnekrpockonus. TeopeTnueckre OCHOBBI METO/1a. ATNMapaTypa U TEXHUKA BHIITOJTHEHNUS.

16. MK-cmekrpockonws. KauecTBEHHBIN U KOJIMYSCTBCHHBIN aHAIU3.

17. UK-cnekTpsl, NpUHIMIIBI X paciindpoBku. JloctouncTa u HenocrtaTtku MK-crnekrpockonuu.

18. SIMP- criektpockonus. TeopeTnueckue ocHOBBI MeToaa SIMP.

19. VcrpoiictBo cnekTpomerpa. JloctonHcTBa 1 HegocTatku IMP-ciekTpockonuu.

20. OcHOBHBIE XapaKTEPUCTHKH U IPUHITUITBI paciupoBkyu criekrpos [IMP.

21. Teoperndyeckue OCHOBBI ~ XpoMaTorpaduyeckux  MeTojoB  aHamu3a.  Kiaccudukanus
XpomaTorpauueckux METOJ0B aHAIH3a.

22. DmoeHTHasA, (pOoHTaNbHAsE M BBITECHUTENIbHAS XpoMaTorpadusi: KpUBbIE BBIXOJa BEIIECTB MPHU
aHaJmse.

23. T'a3oBas xpomarorpadus, ee Buabl. [IpMHIMOBI M XapaKTEPUCTUKHU Ta30-aJCOPOIMOHHOW U
ra30’KUJIKOCTHON XpoMarorpadpuu.

24. KunaxoctHast xpomarorpadus, ee Bubl. [[pUHINIIBI U XapaKTEPUCTUKU Ta30)KUIKOCTHOM.

25. NonooOmenHas xpomaTorpadusi, Kiiaccuukamnys HOHUTOB, CXeMa HOHHOTO Xpomarorpada.

26. PacnpenenutenbHas Xxpomatorpadus, ee BUbl. [IpuHIUIBI U XapaKTepUCTUKU Ia30 »KUAKOCTHOM
1 KUJIKOCTHO-KUJAKOCTHOM XpoMaTorpaQuu.
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1.

10.

AncopOnnonHas xpomarorpadus. Buasr ancopOunonHoi xpomarorpadum.

XpomaTorpaMMbl, OCHOBHBIE XapaKTEePUCTUKHU.

KadecTBeHHBIN 1 KOJMYECTBEHHBIN aHAIN3 B KOJIOHOYHOM XpomaTorpadumu.

[TnockoctHast xpomatorpadusi, e€ Buiabl. ToOHKOCIOWHas u OyMmMakHas Xpomartorpadusi.
Xpomarorpaduueckast MOABUKHOCTb.

CymurHocTs 1 Kiaccu(uKanus 3JeKTPOXUMUYECKUX METO/IOB aHAN3a. AHAIUTUYECKUN CUTHAIL.
[Torenmmmomerpusa. YpaBHenue Hepncra. CxeMa MOTEHIIMOMETPUYECKOM YCTAHOBKU. Busbl
AJEKTPO/IOB.

Teoperuueckne  OCHOBBI  MOTEHIUOMETPUYECKOIO  aHalu3a. Buabl  MOTEHIIMOMETPHH.
[ToTeHuMoMeTpUYECKOE TUTPOBAHUE.

Bonbsramnepomerpus. Buasl BosibTaMnepoMeTpun. AMIEpOMETPUYECKOE TUTPOBAHHUE.
[Mpunnuns! noasporpaduu. O6muit Bua nonsporpammsl. [lonsiporpadudeckas BoHa.
KavecTBeHHBII 1 KOTMYECTBEHHBIN NOJsiporpadudeckuii aHanu3. Y paBHenue MnpkoBuya.
OcHoBBI KyJIoOHOMETpUH. 3akoHbl Dapanes.

Bunel kynonomeTpuun. AnnapaTypa U TEXHUKA BBIIIOJIHEHNS aHAIN3a.

KonaykromeTrpruueckuit aHanus3, BUJIbl KOHAYKTOMETPHUU.

Konaykromerpruueckoe TUTPOBAHKE, BUABI KPUBBIX KOHIYKTOMETPUUYECKOI'O TUTPOBAHUS.

IIpakTH4yecKkue BOMPOCHI

[MTpu turpoBanuu 50 mu HCI pactBopom KOH ¢ xoHueHTpanumeir 2 MOIb-3KB/J1 ObLIH MOJYYCHBI
pe3yJbTaThl:

O6bem pactBopa KOH, min 3,2 6,0 9,2 15,6 20,0 234

VYnenbHas SJIE€KTPONPOBOI- 3,1 2,6 1,8 1,6 24 29
HoCcTb, Chrem™

[TocTpoiiTe KpUBYIO TUTPOBAHUS U BHIYUCIUTE HOPMATBHOCTD COJITHON KUCIIOTBHI.
Onpenennute SKBUBAICHTHYIO 3JIEKTPOIPOBOIHOCTE pacTBopa tekrposita AgGNOs, Haxomsmierocs
B Aueiike ¢ anekTpoaamu miomanbo S =1,8-10 M? u paccrosuuem mesxay Humu 1=1072 M, ecu
COIIPOTHBIIEHUE W KOHIIEHTpAIMs pacTBOpa paBHBI cooTBeTcTBeHHO R = 4,7 Om u  C = 0,05
MOJIB/II.
[Ipu anekTponuze B TeueHne HeKOoToporo BpemeHu v = 10 muH Bbaensercs M = 0,365 r BemecTsa,
ANEKTPOXUMUYECKHI SKBUBAJICHT KOTOPOro paBeH K =1,97 r/A 4. Onpenenure cuity Toka.
Omnpenennure KOHIIEHTPALMIO UCCIETYEMOI0 pacTBOpA, €CJIU JJIsl CTaHAAPTHOIO PAcTBOpa C U3BECT-
Ho#t kKoHnenTpanueir C = 51073 Momb/n 3HAUeHME MpeaebHOro Audhy3MOHHOTO TOKA paBHO lg =
25 MKA, a nis uccnexyemoro ,=50 MKA.
Omnpenenute BpeMsi 00pa30BaHUs OAHOM KaIllIM PTYTH, €CIIM Macca pTYTH, paBHa 3 Mr/c, k03ddu-
nuenT auddy3ur HOHOB AByXBaneHTHOTO MeTamna pased 0,15-107° cm?-¢c !, mpenenbHbIl TOK Me-
tama lg =30 MKA, KOHIIEHTpaIusi HOHOB MeTasa 1,5- 102 mouw/11.
Ucnonb3ys ypaBHenue Kosbpayina st BOOZHOTO pacTBOpa CHIIBHOTO 3JIEKTPOJIUTA C U3BECTHOU
xonnenTpanuein C = 0,5 KMOIb-3KB/M®, ONpe/ieIuTe SKBUBAICHTHYIO 3JIEKTPONPOBOAHOCTH MPH
OCCKOHEYHOM pPa3BEJICHUHU, €CIIM YMIUpHUUEcKas mocTosiHHas ypaBHeHus a = 0,508, skBuBaJieHTHAS
NEKTPONPOBOIHOCTh paBHA A = 9,9 OM~1 M2 KMOTB-7KB .
Kaxoe koiamuecTBo 37€KTpUUECTBA PACXOAYETCs B X0OJI€ KyJTOHOMETPUYECKOTO aHallu3a, €ClId Macca
BemiecTa pasHa 0,25 T, a 2MEKTPOXMMHIYECKHUI YKBUBATEHT paBeH 2-107 r/A-c.
[Tonb3ysck 3akoHoM Dapajesi, OnpeneanTe dIEeKTPOXUMUUECKUN SKBUBAJIEHT BEUIECTBA, €CIN XU-
MHUYECKUI SKBUBAJICHT paBeH 8,97 r/MOJIb-3KB.
UeMmy paBHa KOHIIEHTpalUsi HOHOB B Macce pacTBopa, eciiu 1udPy3uoHHBINA TOK paBeH 15 MKA, a
K03 OHIMEHT IPOTOpIMoHansHOCTH Ky paBeH 7,5-10-C.

[Tpu nonsiporpadpupoBanuu 10,0 M pacTBopa HUKOTMHAMHUJAA IMOJIyd€Ha BOJIHA BhICOTOW 38
mMm. Ilocne nobGaBienus k 3Tomy pactBopy 1,50 mut cranaapTHoro pacrtBopa, cogepsxamiero 2,00



MI/MJ HUKOTHHaMHWJa, BOJIHA yBenuuuiach a0 80,5 MM. PaccumTaTh coaepikaHue mpemnapara
(Mr/Mi) B aHaTM3UPYEMOM PACTBOPE.

11. B Xone KOHIyKTOMETpUUYECKOro aHaiu3a Oblla OnpejesieHa yAelbHas 3JICKTPOIMPOBOIHOCTD,
paBHas 1,15-10* Om M. KakoBa KOHIIEHTpAIHs HCCIIEAYyEMOTr0 PacTBOPA, €CIM MOJISIPHAS JJICK-
TPOIPOBOAHOCTH paBHa 8,5 Om -m?-Monp 1?

12.  TlocTpouTh KpUBYIO MOTEHLHOMETPUYECKOTO TUTPOBaHMS B KoopauHaTtax ¢ — V. Paccuurarts
konnenTpanuto CaCly B pactBope (1/1), ecnu ipu TutpoBanuu 20,0 M aHAIM3UPYEMOTO pacTBOpa
pactBopom Hgo(NO3), ¢ konmentparueit 0,0500 MOIb-3KB/JT TOTYUHIIH:

Vi, 0y, ML 10,0 15,0 | 17,0 17,5 17,9 18,0 18,1 18,5 19,0
¢, MB 382 411 | 442 457 498 613 679 700 709
13. Ornpeaenure BeIWYUHY MPEASTHHOTO TOKA MEIH, €CIIM KOHIIEHTpAIlUs BEllecTBa paBHa 4- 103

Moiw/11, ko3 durment quddysun D=0,9-107° cm?-c, macca pTyTH, BhITEKaONMIAs U3 KaMULIApa 3
Mr/c, BpeMsi 00pa3oBaHus OJHON Karin T =4 c.

14. Omnpenenure koHctanty auccormanuu 0,0218 monbs-3xB/n pactBopa NH4OH, ecnu ynenbHas
37IEKTPONPOBOAHOCT pacTBopa paBHa  2,04-10°0OM 1 cMm?, a SKBUBaNEHTHAS YMEKTPOMPOBOTHOCTD

111 GECKOHEYHOM Pa3BeIEHNH A paBHa 281 OM *Momb-3kB ! cM?,

15.  Ompexpenute 3JIEKTPOXUMHUYECKUN HKBHUBAJICHT TPEXBAJIEHTHOTO MeETajjia, €ClIM B IMPOLECcCce
aeKTpoJin3a 3a 3,5 MuHyTHI BbiAenuiiock 0,2752 T Metaria npu cujie Toka 3 A.
16. 3nauenus Rf mpu xpomarorpaduyeckoM pa3[elieHUd MOHOB Ha Oymare B cpeie OyTaHoina,

HaceienHoro 2 M pacrsopom HC1 cocrasmstor: Cd — 0,6; Zn — 0,6; Bi — 0,5; Al — 0,1. Kakue u3
HMOHOB HE MOTYT OBITh YeTKO UAeHTU(ULIMpPOBaHbI U3 cMecH: a) Zn, Al; 6) Cd, Zn; B) Bi, Al?

17. Cwmerienre 30HbI KOMIIOHEHTa B OyMa)kKHOU Xpomartorpaduu paBHO 54 MM, a cMelieHue
¢ponTa pactBopuTens paBHO 61 MMm. Uemy paBHa XxpoMaTorpaduieckas HOJBUKHOCTb?
18. W3BecTHO, UTO uepe3 KOJOHKY ¢ KaTHOHUTOM Iponyctuian 400 M pacTBopa KalbLMs C KOH-

uentpanueit 0,06 Monp-3kB/11. B mopuusx smroara mo 50 M1 MOAYYWIN Psii 3HAYSHU KOHIEHTpa-
mmit Ci. OnpeienuTe Maccy KaTHOHMTA, €CIM ero AMHAMHYecKas eMKocTh paBHa 1,12-107 mons-
SKB/T.

[Tpoba smroata 1 2 3 4 5 6
Ci, MOJTIb-9KB/T 0,018 0,022 0,031 0,043 0,060 0,060
19.  [lns KOMMYECTBEHHOTO ONpPEeNICHHS aMHHOYKCYCHOM KHCIIOTHI B aHATM3UPYEMOM 00pasiie uc-

I0JIB30BAJIM METOJI TOHKOCIIOIHON XpoMartorpaduu. s craHAapTHRIX 00pa3LoB MOJYYEHBI Clie-
IYIOLUE Pe3ybTaThI:

Konnenrpanus aMHHOYKCYCHOM KUCIOTHI, | 5,0 10,0 15,0
MKr/0,01 M
I[Tnomap IaTHA, MM2 14,1 23,6 36,2

Jlst mocTpoeHus: KaAMOPOBOYHOTO Tpaduka MCTIOIb30BaHa 3aBUCUMOCTH TUIOMIAAM TSTHA OT KOH-
[IEHTPAllUd aMUHOYKCYCHOU KucioThel. HaBecky maccoit 1,008 T pacTBopuiu B MepHO# Koibe BMe-
ctumocthio 100 mut. 3atem 0,01 mi pactBopa xpomatorpadupoBanu merogoM TCX u momyduian
IATHO Momaznso 18,6 Mm2. OmnpeenuTe MacCOBYIO JONI0 AMHHOYKCYCHOM KHCIIOTHI B aHATHU3UPY-
€MOIT HaBEeCKe.

20. CKOpOCTh MOTOKA Ta3a-HOCUTENs Tenus cocTapiseT 30 cv®/mun. Onpenenute yaepKuBaeMblii
o0beM okcuaa yriepoaa CO Ha TaHHOW KOJIOHKE, €Clu BpeMs yaepkuBanus reius 40 ¢, okcuaa
yraepona — 6 muH. ['enuii Ha TaHHOW KOJIOHKE MPaKTUYECKH HE COPOUpPYeETCs.

21. Paccuurtate MaccoByro m05t0 (%) KOMIIOHEHTOB Ta30BOM CMECH IO CIIEAYIOMUM JaHHBIM, TTO-
JTy4EeHHBIM METOJIOM Ta30BOi XpoMarorpaduu:



I'as S, Mmm? k
benson 20,6 0,78
Tonyoun 22,9 0,79
OTUiI0eH30I1 30,5 0,82
Kymon 16,7 0,84
22. [HupuHa ocHOBaHMS XpOMaTOrpaguUIecKoro Muka 3tanosa cocrapiseT 20 mm. Yucio TeopeTu-

YECKHUX TapesoK Jid dTaHosa Ha JaHHOM KosioHke paBHO 2000. CKOpOCTh ABUKEHUS JUarpaMMHOM
neHTsl camonucia 1200 Mmm/4. BEraucauTs BpeMs yaepKUBaHHI 3TaHOIA.

23. [Ipu onpeneneHn 3TUIIOBOTO CIUPTA METOIOM Ta30BOM XpoMaTorpadpuu H3MEPUIH BBICOTY
MMUKOB B 3aBUCUMOCTH OT MAacCChl CIIUPTA U MOJIYYUIIU CIACAYIOIINUE IaHHbIE:

0,2 0,4 0,6 0,8 1,0
18 37 48 66 83

m, mr

h, mm

g 0,02 T uccieayeMoro pacTBopa MojiaydeH MUK BbICOTOW 57 MM. BpIunciauTh MaccoByIO A0JHO
(%) sTHIOBOTO CIMpTA.

24.  Yepes KOJIOHKY, 3aMOJIHEHHYIO KaTHOHUTOM Maccoil 10 r, mpomyctumu 250,0 mut. Beixoasmue
U3 KOJIOHKM nopuuu pactBopa no 50,0 mu tutpoBasin 0,1 H. pacTBopoM THOCYyib(daTa HATpUs
Na2S203 (fos = 1) 1 moMyuniIM CIeayIONIHE PE3yIbTATHI:

[Topmus pacTBopa 1 2 3 4 5
12,00 25,00 39,20 39,20

Pacxon Trocynbgara
Ha TUTPOBAHUE, MII

BBIYHCINTH TMHAMUYECKYIO €MKOCTh (MMOJIB/T) KATHOHHTA MO MEJH, eCIH MOJISpHAs Macca SKBH-
BanenTa cocrasiser M(1/2 Cu?").

25.  IllupuHa OCHOBaHMS XpOMATOrpadHUecKoro MMKa a3oTa cocTapiserT 12 mMM. Paccrosmue Ha
XpOMaTorpaMMe OT MOMEHTA BBEIEHHs HPOOLI 0 CEpeNMHBI IMKA a30Ta cocTaBiseT 14 cMm. Brl-
YHCIIUT YUCIIO TEOPETHUECKHMX TAPENOK B JAHHOM KOJIOHKE.

Tunoeot eapuaHm 3K3dMeEHAYUOHHO20 ounema 6 3-om cemecmpe

BEJITOPOJICKMI1 T'OCYJIAPCTBEHHBIN TEXHOJIOI MYECKUIA
YHUBEPCUTET um. B.I'. Illyxosa
Kadenpa treoperrueckoil 1 NpUKIATHON XUMHUH
JucuunnuHa: AHanuTUYeckas XuMus U GU3NKO-XMMHUYECKHE METOIbI aHAIH3a
Hanpasnenune: 18.05.02 — Xumudeckasi TEXHOJIOTHSI MATEPUATIOB COBPEMEHHOHN SHEPTeTHKH

3K3AMEHAIIMOHHBIN BUJIET Ne

1. CnexTtpockomnus, METO/Ibl CHEKTPOCKOITUH, AaTOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBI.

2. T'azoBast xpomarorpadusi, ee BuIbl. [IpHHINIBI M XapaKTEPUCTHKH Ta30-aJCOPOIMOHHON
xpomarorpaduun

3. Paccuunraiite K03 HUIMEHT MOJIIPHOTO MOTJIONIEHUST OKPAIIEHHOTO pacTBopa Fe ¢ cynbdoca-
JUIAIOBOH KMCITOTO#H, comeprkamntero 4-107 r/nm® Fe®*, ecom Tommmnaa crost 2 cM, a onTHye-
CKasi TIoTHOCTE 0,56.

4. Ormpenenurte BEIWYUHY MPEISTHHOTO TOKA MEH, €CJIM KOHIICHTPAIMs BEIIeCTBa paBHA 4+ 103
Monb/1, Koddduuuent guddysuu D=0,9-10-5 cm?ct, Macca pTyTH, BRITEKAIONIAS U3 KAMILIAPA
3 mr/c, BpeMsi 00pa3oBaHUs OJHON Karn T =4 c.

OnoOpeno Ha 3acegaHuu Kadeapsr « » 20 r. IIporokom Ne




3aB. kadenpoii B.1. [TaBnenko

5.2.2. IlepeyeHb KOHTPOJBLHBIX MATEPUAIOB
JJIAL 3AIIUTHI KYPCOBOT'0 NMPOEKTa/ KYpCcoBOil padoThl

Breimonnenue KYpPCOBOI'O HpOCKTa/pa6OTBI 110 AUCHUIIIIMHC «AHanuTHyecKas Xu-
MU 1 (1)I/I3HKO-XI/IMI/I‘-ICCKI/IG MCTOAbI aHAJIN34a» HC IIPCAYCMOTPCHO y‘I€6HBIM IIJTaHOM.

5.3. TunoBble KOHTPOJIbHBIE 3a1aHUs] (MATEPHUAJIbI)
JJIl TEKYLero KOHTPOJISA B ceMecTpe

Texymmii KOHTPOJIb OCYILIECTBISIETCS] B TEUCHUE CEMECTPOB B (hOpME 3aLUTHI Jia-
O0paTOpHBIX paboT, KOJUIOKBUYMOB, KOTOPBIE BKITIOUAIOT C/Iauy TEOPETUIECKOTO MaTepHa-
Jla ¥ peleHne 3a/1a4 o Kaxxaou teme. Kpome Toro, cTy1eHTbl BO 2 CEMECTPE BBIIOIHSAIOT
VH/IMBUYaJIbHOE JIOMALITHEE 3a/IJaHKE 110 KUCIIOTHO-OCHOBHOMY TUTPOBAHMIO M 3aILUIIAIOT
€ro BMECTE CO CAa4Yeil BTOpOro KOJUIOKBUyMa (METO1 HeUTpanu3aun). TeKyuil KOHTPOIIb
M3YyUYEHUs] TEOPETUYECKOTO MaTepualia 1o BOIpOocaM KOJUIOKBUYMOB BO3MOXKHBI SKCIPECC-
METOZOM KOHTPOJISI 3HAaHUH C HCIOJIb30BAHUEM TECTUPOBAHUSL.

BrlmonHeHHEe KOHTPOJIBHBIX Pa0OT MO JUCHUIUIMHE «AHAJIUTHYECKas XUMUS U
OXMA» He PeyCMOTPEHO YUCOHBIM TIJIAHOM.

Bonpocel 1151 3amuThl J1a00paTOPHBIX PadOT NPHUBEACHBI B KOHIIE KaXI0H J1a00-
paTopHOI}JI pa6OTI>I B pa3aciic KOHTPOJIbHBIC BOIIPOCHI U 3a1a49M IJIs CaMOIIOATOTOB-
KU [1. [TonyakToBa B. A. Teopust u npaktuka aHaauThudeckoil xumuu. Yacts |. Xumuyeckue
METOJIbI aHanm3a : Jaboparopubiii mpaktukyMm / B. A. TlomyskroBa. — benropon: u3a-so BI'TY,
2021. -172 ¢. — Pexum gocryna:

https://elib.bstu.ru/Reader/Book/2021051715005286600000655453.

2. TlomyakToBa B. A. Teopust u npaktuka ananutudeckoi xumun. Yactep |l. Ousuko-xumMudeckne
METO/bI aHaju3a : JabopaTopHblil npakThkyM / B. A. ITomyskroBa, B.Jl. MyxaueBa. — benropox:
W3/1-BO BI'TY, 2021. — 208 c. — Pexum JIOCTYyTIA:
https://elib.bstu.ru/Reader/Book/2021102811173426800000654354.

st 3amuThl 1a60paTopHO paboThl HEOOXOIUMO:

a) BBITIOJIHUTH HKCIIEPUMEHTAILHYIO YacTh paOOThI, IPOU3BECTH 00pabOTKY pe-
3yJIbTAaTOB B COOTBETCTBUU C TpeOOBAHUSMHM, MPUBEICHHBIMU B JaOOpPaTOPHOM
IIPAKTUKYME;

0) MOArOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOMPOCHI U PEIIUTH 3aa4H.

Pemenue JOMAaIlTHUX 3aJa4 ABJIICTCA 4aCThIO IMTOATOTOBKHM K CAA4YC HpaKTH‘{eCKOﬁ
JaCTU KOJIJIOKBUYMOB.

Bonpocs! AJ141 3a1IMTHI J1A00PATOPHBIX PadoT
(mpumep 1 — 1abopaTopHas padora)

1. B 4em CymIHOCTh TUTPUMETPUUECKOTO aHAIIN3a?

2. Uto Ha3pIBaeTCA: a) OMpEesieMbIM BEIIeCTBOM? 0) peareHTom?

3. Kakoit meTon aHanmm3a WCHONB3YIOT JISl ONPEACIICHUS KOHIIEHTPAIMU KHUCJIOT H
ocHoBaHuit? [IpuBecTu ypaBHEHHE pEAKIIUK, OTPAKAIOIIECE XUMHU3M OIPEICICHUS.

4. Yto Ha3bIBACTCS TOYKON SKBUBAJICHTHOCTH, KOHEYHOW TOUKOU TUTPOBAHUS?


https://elib.bstu.ru/Reader/Book/2021051715005286600000655453
https://elib.bstu.ru/Reader/Book/2021102811173426800000654354

5. Kak ¢opmynupyercs mnpaBuio nponopunoHaibHocTH? Kakoit ¢opmysnoi oHo
BbIpaykaeTcs?

6. Kakue uHAMKATOpPBl MCIONB3YIOT B KHUCIOTHO-OCHOBHOM THUTpoBaHMM? Kakyro
OKpacKy OHHM HMEIOT B TOUKE SKBUBAJICHTHOCTH, B KUCJIOW U LIEJIIOYHOU cpenax”?

7. Kak ycTaHaBIMBaIOT KOHUEHTPALMIO BEIIECTBA METOJIOM MUIETHUPOBAHUS, METOAOM
OTZIEJIbHBIX HABECOK?

8. Kak paccunrarh TouHy0 HaBecky miesnoun? Kakue npumecu coaep uT menodb?

9. Yro moka3pIBaeT MOMPaBOUHBIN KO (PULIMEHT, B UeM €ro CMbICH?

10. IIpuBemute GopMyJIbl JUIS pacueTa HaBECKH MO m3BecTHOW HopManbHOCTH (N),
turpy (1),

11. IlpuBemutre  QopMynsl s  pacuera  HOPMAJIBHOCTA IO  MPaBUIY
MPONOPIUOHAIIBHOCTY ¥ HOPMAJILHOCTH 1O TUTPY peareHra 1p,.

12.  UYro BeIpakaeT THTp peareHra 1o ompeaensemMomy BeniectBy (75.). IlpuBeaure
(dopMyity [UIsl pacueTa HaBECKU U HOPMAJIBHOCTH 110 T3/4.

3agaum QU1 JOMalIHero pemeHus (mpumep)

13. Kakas naBecka NaOH wneoOxomuma i npurotoBieHus 200 M
0,1 monb-3KB/1 pacTBOpa?

14, KakoBa HOpPMalbHOCTb CepHOM Kuciotel, ecau B 500 wmi  pacTBOpa
conepxutcs 4,9 T HySO4?

15. Yemy paBHa HOpMasibHasi KoHUEeHTpauus 10%-HOTO pacTBOpa CEpHOM KHUCIOTHI
(mmoTHOCTH pacTBopa 1,04 r/cm?).

16. HopmamnsHocTs pactBopa HySO4 paBha 0,1 mMonb-3kB/1. UeMy paBeH THTP 3TOTO
pactBopa?

17. Kakoii o0bem 0,1 MOJB-3KB/A IIETOYM B3SAT HA TUTPOBAHUE, €CJIM PACXO]l
XJIOPHUCTOBOOPOIHOM KUCIOTHI cocTaBui 10 mur 0,1250 monb-3kB/11?

18. Uemy paBeH mompaBouHbIi Kod(dduiment, ecnu turp pactBopa NaOH pasen
0,004036, a Nyeop= 0,1 MOJIB-3BK/11?

19. PaccuwuraiiTe HOpPMaJIbHYIO KOHIICHTPAIMIO pAaCTBOpa IIaBEJIEBOM KHCIIOTHI,
npuroToBieHHoro pactBoperuem 3,122 r HyC,042HO B wMepHo#t koibe
BMECTUMOCTBIO 250 mu1.

20. Cxonbko MpoIeHTOB MHAUG(GEPEHTHBIX TpUMEcel COAep)UT obpaszer; Oyphl,
eciu Ha TUTpoBaHue HaBecku ero 0,5618 r 3arpaunBaerca 14,6 ma 0,2 MOIL-IKB/JI
pactBopa HC1 ¢ K = 0,9865.

CobecenoBanue. [Ipeamonaraer onmpoc CTYJIEHTOB Ha KaXKIOM JIabOpaTOpPHOM
3aHATHH, C IEJIbIO 3aKPEIJICHUS] MaTepraia, KOHTPOJIS TOJyYeHHBIX 3HAHUN U BBISBIIC-
HUA ca0BIX MECT B YCBOCHHUH U IOHUMAHWW MaTepHuaa.

5.4. Onucanue KpPpHUTEePHUEB OLICHUBAHUA KOMIIETEHIIMHA U MIKAJbI OlleHUBAHHUS

[Tpu mpomMexyTouHOM arrectannu B popme nudpepeHImpoOBaHHOTO 3a4eTa U JK-
3aMeHa MCIONB3YeTCs CIASAYIOIasl IKajaa OIEHUBAaHUS: 2 — HEYOBJICTBOPUTEIHHO, 3 —
YIOBJIETBOPUTENLHO, 4 — XOPOIIO, 5 — OTIHYHO.



KpI/ITepI/IHMI/I OLICHHMBAHHUA I[OCTI/I}KeHI/Iﬁ IOKa3aTelIey SBJISIIOTCS:

Tloka3zaTens oneHu-
BaHMUS pe3ysibTaTa
0o0ydeHus 10 AUCIIU-
TUTHHE

Kputepuit onenuBanust

3Hauusd

3HaHUE TEPMHUHOB, ONIPEICIICHUN, TOHSATUI

3HaHMEe OCHOBHBIX 3aKOHOB U CyYIIHOCTH MCTOJI0B aHAJUTUYECKON XMMHH

O0beM 0CBOGHHOTO MaTepHalia

IlonHOoTa OTBETOB Ha BOITPOCKHI

YeTKOCTh U3JI05KEHNS] M MHTEPIIpETaluy 3HAHUI

VYMmenus

YmMmenue MNPUMCHATH OCHOBHBLIC 3aKOHbI XMMHUH U (bHSI/IKI/I n MaréMaTHu4dc-
CKHEC COOTHOLICHUA AJId PECIICHUA TCOPECTUUCCKUX W IIPUKIIATHBIX 3a1a4

YMeHue nNpoBOAUTh KAYECTBEHHBIN U KOJMYECTBEHHBI aHAJIN3 WHIUBULY-
AJIbHBIX BEIIECTB, MHOIOKOMIIOHEHTHBIX CHCTEM

YMeHune ucnoab30BaTh CIIPAaBOYHBIC NAHHBIC U PC3YJIbTAaTbl XUMHUYCCKOI'O U
(U3UKO-XUMHYECKOTO DKCIIEPUMEHTA ISl ONPEIeNICHNUs] COCTaBa aHaJIH3H-
pyemoii IpoOBI.

YMeHue AHAJIN3UPOBATD U CPABHUBATE BO3MOKHOCTH, IPCUMYIIICCTBA U HC-
AOCTATKH, 'PAHUILBI IPUMCHHUMOCTH Pa3HbIX MCTOJOB aHAJIM3a

YMmenue MNPUMCHATH Pa3JIMYHBIC MECTOAUKH YCTAHOBJICHUA KAaUCCTBCHHOI'O U
KOJIMYCCTBCHHOI'O COCTaBa BCIICCTBA.

YMeHue npuMeHsTh pe3yabTaTbl XUMUYECKOT0 U (PU3UKO-XUMUYECKOTO
HKCHEPUMEHTA JJIsl pelIeHus 3a/1a4 Npo(hecCUOHAIbHON AEATeNbHOCTH.

HaBeikn

Bnanen) HaBbIKaMU IMPUMCHCHUA XUMHUYCCKUX U HMHCTPYMCHTAJIbHBIX METO-
0B UCCIICA0OBAHM:, 4 TAKIKC TCOPCTUYCCKHUX 3aKOHOB K PCHICHUIO ITPAKTH-
YCCKHUX BOIIPOCOB XHUMHYCCKOM TEXHOJIOTHH.

Bnagers meromamu oOpaOOTKH pe3yibTaTOB, MPHEMaMU MOUCKAa HE0OXo-
JMMBIX JIAHHBIX C HCIIOJIb30BAHHEM OMOIMOTEUHBIX M MIHTepHET-pecypcoB

BJ'IaI[eTB METOJaMU pa6OTI>I Ha OCHOBHBIX (I)I/I3I/IKO'XI/IMI/I‘leCKI/IX HpI/IGOan )44
MPAKTUYCCKMMU HABBIKAMH CAMOCTOATCIBHOI0 MPOBCACHUA XUMHYCCKOI'O
OKCIICPUMCHTA.

OH@HKa mpernogaBaTCJICM BBICTABJIICTCA HMHTCIPAJIBHO IO BCEM IMOKA3aTCIISAM

KPUTEPUSIM OIICHUBAHUSI.
Ornenka c(hopMHUPOBAHHOCTH KOMITETCHITUH T10 TIOKa3aTeI0 _3HAHUS.

Kputepuit YpOBEHb OCBOCHHSI M OLICHKA
2 3 4 5
3Hanue TepMu- | He 3HaeT TepMHHOB | 3HAET TEPMUHBI U 3HaeT TepMHUHBI U 3HaeT TEpMHUHBI U
HOB, OIIpeeIIe- U OIIpeNeNCHUN OIpEIENICHHS, HO OTpeNeIeHUs OTIpEICIICHHS, MOXKET

HUM, TOHATUH

JIOITyCKaeT HETOY-
HOCTH (hopMynupo-
BOK

KOPPEKTHO chopmy-
JIMPOBATh UX CaMO-
CTOSITEITBHO

3HaHHE OCHOB-
HBIX 3aKOHOB
AHATUTHYECKON
XUMHH

He 3naeT ocHOBHEBIE
3aKOHBI AHAJIUTHAYE-
CKOU XUMUH

3HaeT OCHOBHBIE
3aKOHBI aHAJIUTHYC-
CKOHM XHMHH, HO
JOITyCKaeT HEeTOY-
HOCTH B (hopMyIIH-
POBKax u 00bsCHE-
HUH

3HaeT OCHOBHBIE
3aKOHBI aHAJUTHYE-
CKOH XUMHH, YMEET
MIPUMEHSTH B pelle-
HUU TPAKTUIECKHIX
3a/1a4, JI0IycKas
HEKOTOpBIE HETOU-
HOCTH

TBepno 3Haer oc-
HOBHBIC 3aKOHBI
aHAIUTHYECKON XU-
MHH, YMEET TpUMe-
HSTh B pEUIEHUA
MpaKTUYECKUX 3a7a4

O0BEM OCBOEH-
HOTO MaTrepHaia

He 3naer 3naun-
TEJILHOW YaCTH Ma-
Tepuala JUCIH-
IUIMHBI

3HaeT TOIBKO OC-

HOBHOMW MaTepual

JTUCLUILIUHBL, HE
YCBOMII €0 JeTalen

3HaeT MaTepuan
JICIIATUIMHBI B J10-
CTaTOYHOM O0BbeMe

O0nanaer TBEpABIM U
[IOJIHBIM 3HAHHEM
MaTepuaia JUCIH-
TUIMHEI, BJIaJceT J0-




TIOJITHUTCJIbHBIMH 3Ha-
HUAMHN

TTomHOTa OTBETOB
Ha BOIPOCHI

He maet oTtBeTHI Ha
OOJBIINHCTBO BO-
MIPOCOB

JlaeT HemoJIHbIC
OTBETHI Ha BCE BO-
MIPOCHI

JlaeT oTBETHI Ha
BOIIPOCHI, HO HE BCE
- TIOJTHBIE

aet nonusie, pas-
BEpPHYTHIC OTBETHI Ha
ITOCTaBJIEHHBIE BO-
MTPOCHI

YeTKoCcTh U3M0-
JKEHUS U UHTEP-
MpeTalnuy 3HaHUK

0€3 JIOTMYECKOH IOo-

Mznaraer 3nanus

CI€A0BAaTCIIbHOCTHU

JIOTUYECKOH 1OcIIe-

H3naraet 3HaHus C
HapyueHusIMHU B

JOBATCIIBHOCTH

W3naraer 3uanus 6e3

HapyIICHUH B JIOTH-
4eCKOH II0C/IeI0Ba-
TEILHOCTU

W3naraer 3HaHus B
JIOTMYSCKOM TOCIIe-
JIOBaTCIIBHOCTH, Ca-
MOCTOSITEJIBHO HX
HUHTEPIPETUPYS U
aHATU3UPYA

He nmmroctpupyer

M3II0KEHHE TIOSIC-

HSIOLUMHY IIpUMeE-
pamu

[TpuBoauT MOSICHS-
IOIIME TIPUMEPBI, HO
¢ olIMOKaMu

IIpuBoauT nosicHs-
FOIIUE TPUMEPBI
KOPPEKTHO H I10-

HSITHO

IIpumensietr 3HaHUA
K PEIICHUI0 pa3Ind-
HBIX [IPo0OJIEM B
CMEXXHBIX 00J1aCTAX
XUMUH U XUMUYe-
CKOM TEXHOJIOTHH,
pacKphIBas MOJHOTY
YCBOEHHBIX 3HAHUHN

HesepHo usnaraer
Y MHTEPIPETHPYET
3HaHUs

Homyckaet He-
TOYHOCTH B U3JIO-
KCHUH U UHTEp-
MpeTalyy 3HaHUK

I'pamoTHO 1 11O
CYIIECTBY H3J1ara-
€T 3HaHusA

I'pamoTHO 1 TOYHO
H3JIaracT 3HaHWU,
CaMOCTOSTEIILHO U
B IIOJIHOM 00BbEME
BBIIOJIHSCT aHAIN3
U OLICHKY MOJy-
YEeHHBIX 3HAaHUM

OHGHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHVI 10 TIOKA3aTea0 _ Y MCHUS.

Kputepuit

YpOBEHb OCBOEHHUS U OLICHKA

2

3

4

5

YMeHue NpuMeHsITh
OCHOBHBIC 3aKOHBI 1
COOTHOIIICHUS aHa-
JIMTUYCCKOM XUMHU
JUTSl pELIEHUS TEO-
PETUYECKUX U TPHU-
KJIaHBIX 3334

He ymeer npume-
HSITh OCHOBHBIE 3a-
KOHBI U COOTHOIIIE-

XUMHUH IS petlie-
HUS TEOPETUUECKUX
Y TIPUKJIATHBIX 3a-
a4

HUS aHAJIUTUYECKOU

VYMeeT yacTHIHO
MIPUMEHSATH OCHOB-
HbBIE 3aKOHBI U CO-
OTHOIIICHHUS aHAIIH-

THYECKON XUMUH
JUTSL pETIIeHUs TEO-
peTHYecKuX 3aaad

YMeeT NpuMeHsITh
OCHOBHBIC 3aKOHBI M
COOTHOILICHUS aHa-
JIMTUYECKON XUMHH
JUIS1 pEeLLEHUS TEO-
pETUYECKUX U TIPHU-
KJIaJHBIX 3a7a4, HO
JIOIyCKAaeT HETOY-
HOCTH

YMeeT npuUMEHSTh
OCHOBHBIC 3aKOHBI M
COOTHOILICHUS aHa-
JIMTUYECKOU XUMUH
JUISL peLeHUs TEO-
PETUYECKUX U MPU-
KJIaJHBIX 3a7a4

YMeHue npoBoUTh
9KCIIEPUMEHTHI I10
YCTaHOBJICHHUIO Ka-
YEeCTBEHHOTO U KO-
JIMYECTBEHHOI'O CO-
CTaBa UHIUBHUILY-
QJIBHBIX BELIECTB U
MHOTOKOMITOHEHT-
HBIX CHCTEM

He ymeet nposo-
JUTh OKCIICPUMCH-
TBI 110 YCTaHOBJIE-

1 KOJIMYECTBCHHOI'O
COCTaBa UHANBUY-
aJIbHBIX BCIICCTB,
MHOI'OKOMIIOHCHT-
HBIX CUCTEM

HHIO KQYECTBCHHOI'O

YMeer npoBoIUTh
9KCIIEPUMEHTBI TI0
YCTAHOBJICHHUIO Ka-
YECTBEHHOTO U KO-
JTIUYECTBEHHOTO CO-
CTaBa UHJIUBU]TY-
QJIBHBIX BEIIECTB,
MHOTOKOMITOHEHT-
HBIX CUCTEM, HO
00paboTka 3KcIie-
PUMEHTAIBHBIX
JIAHHBIX 3aTpyJIHEHA

YMeeT npoBOIUTh
OKCTIIEPUMEHTHI TI0
YCTaHOBJICHHUIO Ka-
YECTBEHHOI'O U KO-
JINYECTBEHHOT'O CO-
CTaBa WHIUBUIY-
aJIbHBIX BEIIECTB,
MHOI'OKOMITOHEHT-
HBIX CHCTEM U 00-
pabOTKy MOJTyUYCH-
HBIX DKCIIEpUMEH-
TaIbHbIX JaHHBIX.

YMeeT caMocTos-
TETHHO TUIAHUPO-
BaTh M MPOBOUTH
BKCHepI/IMeHTI)I 110
YCTaHOBJICHUIO Ka-
YE€CTBEHHOI'O U KO-
JINYECTBEHHOIO CO-
craBa UHAVUBUJY-
aJbHBIX BEIIECTB,
MHOTOKOMITIOHEHT-
HBIX CUCTEM U HpO-
BOJIUTH 00pabOTKY
Y aHaJIU3 TIOJYYCH-
HbIX BKCHepI/IMeH-
TAJIbHBIX JAaHHBIX

VYMeHue ucnoin3o-
BaTh CIIPABOYHbIC
JTAHHBIC U PE3YITb-
TaThl XUMHYECKOTO
u GHU3HKO-

He ymeet ucnomns-
30BaTh CIPAaBOYHBIE
JIAaHHBIC U Pe3yIlb-
TaThl XUMHYECKOTO
U Qu3HKo-

VYMeer ucIoan3o-
BaTh CIPaBOYHEIC
JJAaHHBIE U PE3YJIb-
TaTbl XUMHWYCCKOI'O
u GU3HUKO-

VYMeer ucmoan3o-
BaTh CIPAaBOYHKIC
JIaHHBIE U PE3YJIb-
TaTbl XUMHUYCCKOI'O
U (U3HKO-

VMeer ucroan3o-
BaTh CIPaBOYHEIC
JIaHHBIE U PE3YJIb-
TaTbl XUMHWYCCKOI'O
1 GU3HUKO-




XUMHYECKOTO IKC-
MepUMEHTA JUIS
OIIpEIeNICHHS CO-
CTaBa aHaJIM3Upye-
MO¥ TIPOOBI.

XUMHYECKOTO 3KC-
TIepUMEHTA IS
OTIpEJICIICHHSI CO-
CTaBa aHaJM3HUpye-
MO TIPOOBI

XHMHYECKOTO IKC-
HEePUMEHTA JUIs
OnpeesIeHHs Co-
CTaBa aHAJIHM3UpPYe-
MOH TIpOOBI, HO HE
YMEET HUCTIOIb30-
BaTh PE3YJIbTAThI
XUMHYECKOro U (u-
3UKO-XHUMHYECKOT0
IKCTIEPUMEHTA JIJISI
0OBSICHEHHS CYII-
HOCTH UCIIONB3Ye-
MOTr'0 METOJa.

XMMHYECKOTO DKC-
HepUMEeHTa IS
oIpeeeH s co-
CTaBa aHaJIM3Upye-
MO TPOOBI, yMeeT
UCTIONB30BaTh pe-
3yJbTaThl XUMUYe-
CKOTO U (PU3HKO-
XHMHYECKOTO IKC-
NepUMEHTa IS
00BsICHEHHS CylI-
HOCTH HCHOJIb3Yye-
MOTO METOJ1a, HO
JTOITYCKAaEeT OIMIMOKH
B pacyerax.

XMMHUYECKOTO JKC-
HepUMEHTa IS
OIIpeeseH s Co-
CTaBa aHAJIM3UpYe-
MOi1 TpOOBI, ymMeeT
UCTIONB30BaTh pe-
3yJIBTaThl XUMUYe-
CKOTO U (PH3HKO-
XHMHYECKOTO IKC-
HepUMeHTa IS
00BsSICHEHHS CYIII-
HOCTH HCIIOJIb3Ye-
MOTO MeToza

VMenune aHanm3M-
pOBaTh U CpPaBHU-
BaTh BO3MOXKHOCTH,
MIPENMYIIECTBA
HEJ0CTaTKH, TPaHu-
IIbI HpI/IMCHI/IMOCTI/I
Pa3HBIX METOIOB
aHaimM3a

He ymeer ananusu-
pOBaTh U CpPaBHU-
BaTh BO3MOYKHOCTH,
IpeuMyIIecTBa U
HEIOCTaTKH, TPaHu-
bl IPUMCHUMOCTHU
PasHbIX METOZIOB
aHanmu3a.

Ommbaercs mpu
aHaJIM3e U olpeie-
JIEHUH BO3MOXKHO-
CTel, NPEeUMyLIECTB
1 HEJJOCTAaTKOB,
TrpaHul] IPUMEHH-
MOCTH pa3HbIX Me-
TOJIOB aHAJIM3a

YMeeT nporuosu-
pOBaTh MOTEHIIU-
aJbHBIE BO3MOXKHO-
CTH METOJIOB, 3HAET
MPEUMYIIECTBA I
HEJIOCTATKH, TPaHU-
bl TPUMEHUMOCTH
Pa3HBIX METOIOB
aHaJu3a, HO JOIycC-
KaeT HETOYHOCTH.

YMeeT aHaIu3Upo-
BaThb U CPaBHUBATH
BO3MOXHOCTH, Tpe-
AMYIIECTBA U HEO-
CTaTKH, TPAHUIIBI
IMPUMCHUMOCTHU
pa3HBIX METO/IOB
aHanm3a

YMeHue NpuMeHsITh
pa3nuvHbIE METO-
AUKHU YCTaHOBJICHUSA
Ka4yeCTBEHHOTO U
KOJINYECTBEHHOT'O
COCTaBa BEILECTBA

He ymeer npume-
HATH pa3JIn4YHbIC
METOAUKU yCTa-
HOBJICHUS Kaye-
CTBEHHOI'O U KO-
JINYECTBEHHOTO
COCTaBa BELIECTBA

YMeeT NpuMeHsITh
OJIHY METOIUKY
YCTaHOBJICHHUS Ka-
YECTBEHHOTO U KO-
JIMYECTBEHHOI'O CO-
CTaBa BEILECTBA

YMeeT NpuMEHsTh B
HETIOJIHOM 00beMe
HECKOJIbKO METOJUK
JIUKH YCTaHOBJIE-
HUS KaYECTBEHHO-
ro 4 KoJinye-
CTBEHHOT'O COCTa-
Ba BELIECTBA

YMeeT NpUMEHSTh B
TIOJTHOM 00BbeMe
pa3yinyHbIE METO-
VKU YCTaHOBJICHHUS
KayeCTBEHHOTO U
KOJINYECTBCHHOI'O
COCTaBa BEIIeCTBA

YMeHue npuMeHsTh
pe3yabTaThl XUMH-
94eCKOro M (PU3HUKO-
XUMHYECKOT0 IKC-
MEPUMEHTA JUTS pe-
HICHUS 3a]1a4 MPo-
(heccruoHanbHON
JeSITeTbHOCTH

He ymeer npume-
HATH PE3YNbTaThI
XUMHYECKOT0 U pu-
3UKO-XUMHYECKOT0
SKCIIEPUMEHTA TS
peleHus 3aaa4y
npodeccuoHaNbHON
JIeSITeIbHOCTH

YacTuuHO ymeeT
MPUMEHSTH PE3yJib-
TaThl XUMUYECKOTO
" QU3HKO-
XUMHYECKOTO JKC-
MEPUMEHTA JUTSI pe-
LICHUS 3a/1a4 [Po-
(heccuoHabHON
JeSITETbHOCTH

YMeeT NpUMEHsTh
pe3yIbTaThl XUMH-
YeCKOTo M (hH3HKO-
XHMHYECKOTO IKC-
MEpUMEHTa JUTS pe-
HICHUS 3a]1a4 TIPO-
(heccroHaNbHON
JeSITeTTbHOCTH, HO
3aTpyAHSAETCS C
000CHOBaHUEM BBI-
Oopa.

VMeer B TOJIHOM
o0bemMe MPUMEHSITh
Pe3yNIbTaThl XUMH-
YECKOT0 U (PU3UKO-
XUMHYECKOTO IKC-
NIEpUMEHTA JUTsI pe-
IIeHHS 33]1a4 Mpo-
(heccuoHabHOU
EITENHHOCTH

Ornenka c(hOpMHUPOBAHHOCTH KOMITETCHITUH 110 TIOKa3aTeno _ HaBbIKH.

Kpurepnit

YPOBCHL OCBOCHMA U OLICHKA

2

3

4

5

BraneTts HaBBIKaMU
NPUMEHEHUS XUMHU-
YECKUX U UHCTPY-
MEHTaIbHBIX METO-
JIOB MCCJIECIOBaHMSI,
a TaK)Ke TEOpeTHYE-
CKMX 3aKOHOB aHa-
JIUTHYECKON XUMHU
K PELICHUIO NPaK-

He Bnameer HaBEHI-
KaMH MPUMEHEHUS
XUMUYECKUX U UH-
CTPYMEHTAITBHBIX
METOJIOB UCCIEA0-
BaHMsI, & TAKXKe
TEOPETHIECKUX 3a-
KOHOB aHaJIUTHYC-
CKOU XMMUHU K pe-

Bnangeer HaBnikKaMu
MIPUMEHEHUS XUMHU-
YECKUX U UHCTPY-
MEHTAJIbHBIX METO-
JIOB HCCJIeJOBaHusI,
a TaK)Ke TEOpETHYE-
CKHX 3aKOHOB aHa-
JIUTHYECKON XUMHU
K PELICHUIO MpaK-

Bnaneer HaBBIKAMU
MIPUMEHEHUST XUMHU-
YECKUX U UHCTPY-
MEHTAJIbHBIX METO-
JIOB HCCJIeJOBaHUs,
a TaKKe TEOpeTHYE-
CKHMX 3aKOHOB aHa-
JIMTUYECKON XUMHH
K pEUICHUIO IPaK-

Bnageer HaBnlkaMu
MPUMEHEHUST XUMHU-
YECKUX U UHCTPY-
MEHTAIbHBIX METO-
JIOB HCCJIeJOBaHusI,
a TaK)Ke TEOpEeTHYE-
CKHX 3aKOHOB aHa-
JIMTUYECKOU XUMUH
K PELICHUIO MpaK-




THUYECKUX BOIIPOCOB
XUMHYECKOH TeX-
HOJIOTHH

UICHUIO MTPaKTUYe-
CKHX BOIIPOCOB XH-
MHYECKOM TEXHOJIO0-
T

TUYECKUX BOIIPOCOB
XUMHYCCKOH TEX-
HOJIOTHH HE B I10JI-
HOM 00BEME

TUYECKUX BOIIPOCOB
XUMHYCCKOM TEX-
HOJIOTHH, HO JIO-
MyCKaeT HETOYHO-
CTH

TUYECKHUX BOIIPOCOB
XUMHYCCKOH TEX-
HOJIOTHH B IIOJTHOM
o0Beme

Bmanets MmeTogamu
00paboOTKH pe3yib-
TaToB, MPUEMaMHU
IIOMCKa HEOOXOIH-
MBIX JaHHBIX C UC-

MOJIL30BaHUEM HCIIOJIB30BaHUEM MMOJIL30BaHUEM MM0JIL30BaHUEM MTOJIL30BaHUEM

OMOJNOTEYHBIX U OMOJMOTEYHBIX U OMOJMOTEUYHBIX B OMOJIMOTEYHBIX U OMOJMOTEYHBIX U

NurepreT-pecypcoB | UnTepHeT-pecypcos | MHTEepHET-pecypcoB | IHTEpHET- HNutepreT-pecypcoB
HE B TIOJJTHOM 00BE- | peCypcoB, HO JIO- B IIOJIHOM 00BEME
Me ITyCKaeT HETOUYHOCTH

He Bnaneer meto-
JlaMu 00paboTKH
pe3yabTaToOB, IpHe-
MaMH IOMCKa HeoO-
XOIUMBIX TaHHBIX C

Bmaneer meronamm
00paboOTKH pe3yiib-
TaTOB, IPUEMaMHU
MOMCKa HEOOXOdu-
MBIX JaHHBIX C HC-

Bnaneer meTrogamu
00paboTKH pe3yib-
TaTOB, MPUEMaMU
MOKCKa HEOOXO0aH-
MBIX JaHHBIX C HC-

Bmaneer merogamu
00paboTKH pe3yiib-
TaTOB, IPUEMaMU
MOoMCKa HeOOXOau-
MBIX JaHHBIX C HC-

Biagers MeTonamu
paboTHI HA OCHOB-
HBIX (pHU3HKO-
XUMHYECKUX TIPH-
Oopax u
MPAKTUYECCKUMU
HaBbIKaMH caMO-
CTOSATEIBHOTO TIPO-
BCJACHUS XUMHNYC-
CKOTO DKCIIEPHMEH-
Ta.

He Bnageer meto-
naMu paboThI Ha
OCHOBHBIX (hPU3UKO-
XUMHYECKHX TPH-
bopax u
IMPAKTHYCCKUMU
HaBbIKaMH CaMO-
CTOATEIHHOTO TIPO-
BCACHUS XUMHNYC-
CKOT'O 3KCIICPUMECH-
Ta

Buaneer metonamu
paboTHI Ha OCHOB-
HBIX (PHU3HKO-
XUMHYECKUX TPH-
Oopax u
MNPaKTUYCCKUMU
HaBbIKaAMH CaMO-
CTOATEIHHOTO TIPO-
BCACHHUA XUMUYC-
CKOT'0 3KCIICPUMECH-
Ta HE B MOJITHOM
o0Beme

Bnageer metomamu
paboTHI HA OCHOB-
HBIX (pU3HKO-
XUMHYECKHX TPH-
Oopax u
MPAKTUYCCKUMU
HaBbIKaMH CaMO-
CTOSTEIHHOTO TIPO-
BCACHUS XUMHUYC-
CKOTO DKCTIEpUMEH-
Ta, HO JIOITyCKaeT
HETOYHOCTH

Bnaneer meTonamu
paboTHI Ha OCHOB-
HBIX (QU3HKO-
XUMHYECKUX TPH-
Oopax u
IMPAKTHYCCKUMHU
HaBbIKaMH CaMO-
CTOATEIHHOTO TIPO-
BCACHUS XUMUYC-
CKOT'0 3KCIICPUMECH-
Ta B TIOJTHOM 00Bbe-
Me

6. MATEPUAJIbHO-TEXHUYECKOE

N YYEBHO-METOJIUYECKOE OBECIIEYEHHE

6.1. MaTepuaabHO-TEXHHYECKOE 00ecTieueHHe

Ne HauMmeHnoBaHue crienuaibHBIX IIOMEIEHUN U OCHaIIIEHHOCTH CIEMUAIBHBIX ITIOMEIEHNUNA U
MOMEIIEHUH JUIsl CAaMOCTOATENbHOM paboThI MOMEIIEHUH JUIsl CAMOCTOSATEIbHOM paboThI
1. VY4eOHble ayAUTOpUHM [T TPOBeIeHus ek~ | Crenuanu3upoBaHHas MeOelb.
OHHBIX 3aHATHH, IPOMEXYTOUHOM arTecTau | MyJnpTUMEIUMHBIN TPOEKTOP, DKpaH, KOMIIb-
u camocTositenbHoM paboTel YK 2 Ne 327,325 | rotep, HOyTOYK
2. YuranbHbli 3a1 OUOIMOTEKH JUIsI CAMOCTOS- Crnennanu3upoBaHHas MeOelb; KOMIbIOTEp-
TeIbHOU padoThI Hasl TEXHUKa, OJIKJIIoueHHas K cetu «/HTtep-
HET», UMEIOIIast JOCTYI B 2JIEKTPOHHYIO MH-
(hopmarmoHHO-00pa30BaTEIBHYIO CPETY
3. VYuebnsle naboparopun YK2 Ne308 mns mpo- | CrenmanusupoBaHHast MeOeb.

BeJICHUS 1a00paTOPHBIX 3aHATUH, TPYNIIOBBIX
U VUHIUBULYAIBHBIX KOHCYJbTAallUH, TEKYLIEH
Y IPOMEKYTOUYHOM aTTECTAIUU

BOJSIHbIE U TlecuaHble OaHU, 3JIEKTPOILIUTKY;
aHanutuyeckue Beckl  Mapok  BJIKT-500,
BJITT-200, BJIA-200, >1€KTpOHHBIE XWMHKO-
aHanutuieckue Bechl BK-600; cymmibHble
mkaper CHOJI; mydenbHas medb; TepMoOKa-
Mmepa JIY; uentpudyra IJIM; nuctumistop
AD-15.

¢doroanextpokonopumerpsl KOK-2M, KOK-
3M, ®OK-56M; anamuzatrop «IKOTECT-
01»; axBaguctumsatop AJ[3-15; cnekrpodo-
TOMETpP; MOCT MEPEMEHHOI'0 TOKAa; MOTEHIHO-




metp MB-79; II9BM P-133; nuentpudyru JI3-
418, LWIC-31M; mka¢ cymmibhbiii LF-404;
anekTpoiusepbl jabopatopubie EP-4; Bechl
BJIKT-500; nonomepsr OB-76; nonomeps! M-
500; pH-merper pH-150M; pedpakromerp
NPB-454BM.

NmeroTcs KOMIBIOTEPBHl U COOTBETCTBYIOIIEE
porpaMMHOe oOecredeHue JUisi COMpPOBOXK-
JEHUS] SKCIIEPUMEHTa M BEICHUS CIOMKHBIX
pacueToB, a TakKXKe M JKCIPECC-KOHTPOJIS
BXOJIHBIX 3HAaHUW W yMEHUU pabOThl C COOT-
BETCTBYIOIINM 000pPYJOBaHUEM.

6.2. JInueH3uoHHOE U CBOOOIHO pacnpocTpaHsaeMoe MPOrpaMMHoe o0ecriedeHue

Ne

[TepedeHp JIHUIIEH3NOHHOTO IIPOTPAMMHOTO PeKBH3HTHI MOATBEPIKAAOIETO JOKYMEHTA
oOecrieueHusl.

1.

Microsoft Windows 10 KopmopatuBhas Cornamrenue Microsoft Open Value Subscrip-
tion V6328633. Cornamenue IeHCTBUTEILHO
¢ 02.10.2017 mo 31.10.2023). Jloroop mo-
craBku I10 0326100004117000038-0003147-
01 ot 06.10.2017

Microsoft Office Professional Plus 2016 Cornamenne Microsoft Open Value Subscrip-
tion V6328633. Coramenue IelCTBUTEILHO
¢ 02.10.2017 mo 31.10.2023

Kaspersky Endpoint Security «Ctangapt- CyOmunien3nonnbiii  goropop Ne 102  or
eIl Russian Edition» 24.05.2018. Cpox neWcTBUS JHMIECH3UU [0
19.08.2020

I'paxnancko-npaBoBoit Jlorosop (KoHTpaxr)
Ne 27782 «llocTaBka nmpojieHus: mpaBa MoJb-
3oBaHusa (nuuensuu) Kaspersky Endpoint
Security ot 03.06.2020. Cpok aeHcTBUS JH-
nenszuu 19.08.2022r.

Google Chrome CBobomHo pacmpoctpansiemoe 1O coriacHo
YCJIOBHSIM JIMIIEH3MOHHOTO COTJIANICHHUS

Mozilla Firefox CBobomHO pacnpoctpansemoe I10 cormacHo
YCIIOBHSIM JIMIICH3HOHHOTO COTJIAIIICHHSI

6.3. IlepeueHb yUeOHBIX U3TAHUI U YUHeOHO-METOAMYECKUX MATEPHAJIOB

6.3.1. IlepeyeHb OCHOBHOIi JTUTEPATYPHI

ITonmyskroBa B. A. Teopus n npakTuka aHaTuTHYECKOM XUMHUU. YacTb |. XuMudyeckre MeTo/ bl aHa-

nu3a : jabopatopHsiid mpaktukym / B. A. [TomxyskTtoBa. — benropoa: u3zn-so BI'TY, 2021. —-172 c.
— Pexum nocryna:

https://elib.bstu.ru/Reader/Book/2021051715005286600000655453.

2.

[TonmyskroBa B. A. Teopus u npakTuka aHanuTHuecko xumuu. Yacts |l. dusnko-xummuyeckue
METO/]Ibl aHajm3a : abopaTopHsblil npaktukyM / B. A. TlonyskroBa, B.JI. MyxaueBa. — beiropon:
U3-BO BITY, 2021. — 208 C. — Pexxum JlocTyna:
https://elib.bstu.ru/Reader/Book/2021102811173426800000654354.

AHanmuTHuecKass XMMHUS : METOJIMYECKHUE YKa3aHUs K BBIIOJHEHUIO pacueTHO-TpapHuecKux 3a-
nanuii / coct.: B.A. IlomyskToBa. — benropon: M3a-so BI'TY, 2018. — 48 ¢. — Pexum gocrymna:



https://elib.bstu.ru/Reader/Book/2021051715005286600000655453
https://elib.bstu.ru/Reader/Book/2021102811173426800000654354

NogakrownE

https://elib.bstu.ru/Reader/Book/2018070413110442800000651899.

6.3.2. [lepeyeHb AOMOJHUTEIbHON JUTEPATYPHI

. CnpaBquoe PYKOBOJICTBO IIO aHAJUTHYCCKON XUMHUH U (bl/IBI/IKO-XI/IMI/ILIeCKI/IM METOJaM aHaInu3a:

VYue6. mocobue / U. B. Tukynosa, H. B. Ipo6uunkas, A. U. Apremenko u ap. M.: Beicmr. k.,
2009. - 413 c.

. Bacunwes, B. II. Anamutnueckas xumusa. Ku.l. TuTpumerpuueckue M TrpaBUMETPUUYECKUI

MeToabl aHanuza. — M.: Jlpoda, 2007.

. Bacuibpes, B. II. Aganutuyeckas xumusa. Ku.2. Ou3suko-xuMudeckue MeTOnbl aHaianu3a. — M.:

Hpoda, 2005.

. BacwibeB, B.I1. Ananiutuueckas xumusi. COOpHUK BOIIPOCOB, yrpakHeHud u 3amad / B. I1. Ba-

cwibes, JI. A. Kouepruna, T. JI. OpioBa. — M.: [Ipoda, 2003.

. Poluektova, V. A. Analytical chemistry and phisycal-chemical methods of analysis : yue6HOE

nocobue / benropon: M3n-so BI'TY, 2010.

. Cimrocapp, A. A AHamuTHYeCKass XUMHS M (PU3MKO-XUMHYECKHE METOnbl aHamm3a. Y. 2.

OU3MKO-XUMUYECKUE METObl aHanmm3a: YueO. mocobdue / O. A. Cmrocaps, B. A. TlonyskroBa —
benropoa: BI'TY um. B.I'. lllyxosa, 2008. — 150 c.

. BanoBa (Konsuiosa), B. JI. Ananmutnueckass XuMusi U (U3NKO-XUMHUECKHUE METOJbI aHAIN3a:

npaktukym / B. JI. Banosa (Komsuioa), E. . Tlapmmna. — M.: lamkoB u K, 2015. —199 c.
http://www.iprbookshop.ru/10905.

. Tpudonona, A. H. Ananutnueckas xumus: yuyebnoe nocodue / A. H. Tpudonosa, MenbcuroBa

N.B. M.: Bemiimias mxkoita, 2013. — 161 c. http://www.iprbookshop.ru/24051.

. Kykuna, O.b. Ananutuueckas xumusi: yueonoe nocobue / O. b. Kykuna, O. B. Cnenuosa, E. A.

XopoxopaunHa, O. b. PynakoB B.: Boponexckuil rocyqapCTBEHHbBI apXUTEKTypHO-
cTpouTenbHblil yHuBepcuteT, ObC ACB, 2014.— 162 c. http://www.iprbookshop.ru/30833.

6.4. IlepeyeHb HHTEPHET PeCypcoB, NPo¢ecCHOHATBbHBIX 023 JaAHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

Hay4uno-texuuueckas oudianoreka BI'TY um. B.I'. Illyxosa http://ntb.bstu.ru/
DnekTpoHHO-0nbIHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru/
KaTtanor ccbutok Ha (aiiiibl ¢ 3JeKTpoHHbIME KHUramu http://www.y10k.ru/books/
Poccwuiickuit xuMuko-aHanuTH4ecKuit mopran http://www.anchem.ru/literature/
[Mopran Xumuueckoro dakynsrera MI'Y http://www.chem.msu.su/rus
OnekTpoHHbIe XUMHUYeckue Oudanoreku http://djvu-inf.narod.ru/nclib.htm
Poccuiickuii Hay4HbIi KypHaT «Ycrexu xumun» http://www.uspkhim.ru/



https://elib.bstu.ru/Reader/Book/2018070413110442800000651899
http://www.iprbookshop.ru/24051
http://www.iprbookshop.ru/30833
http://ntb.bstu.ru/
http://www.iprbookshop.ru/
http://www.y10k.ru/books/
http://www.anchem.ru/literature/
http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm
http://www.uspkhim.ru/

