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" @esepaibHOro TroCY/IapCTBEHHOIO 06PA30BATENBLHONO CTaHJapTa BBICLIErO
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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 11O JINCHUIIIMHE

Kareropwus (rpymma) xomrre-

Kon n nammenoBaHume

Kong u HaumeHoBa-
HHE WHIUKATOpa

HanmeHnoBanue nokasarens
OLICHMBAHUS pe3yJibTaTa 00yue-

TEeHIUH KOMIIETEHIIUN NOCTH)KEHHUS KOMIIE- HUSA 110 JUCLUIUINHE
TCHIUHU
Oobmenpodeccuonansubie | OMK-2 CriocodeH OIIK-2.6 B pesynbrare 0cBOEHHS JUCIN-

KOMIICTCHII U

UCTIOJIB30BaTh Ma-
TemMaTudeckue, Qu-
3U4ecKue, GU3NKO-
XUMHUYECKHE, XU-
MHUYECKUE METOIBI
JUISL PELICHUs 33134
npodecCuOHATBLHON
NeSITETTBHOCTH.

Ucnone3yeTr xumu-
Jeckue U (U3UKO-
XMUMUYECKUE METOIbI
aHanu3a Jyisi ycTa-
HOBJICHUS Kaue-
CTBEHHOTO U KOJIH-
YeCTBEHHOT'0 COCTa-
Ba MCCJIELYyEMOI0
BEIIIECTBA

TUTMHBI 00YYalOIIHICS TOIDKEH
3narth:

— OCHOBHEIE TTOHATHS, 3aKOHEI,
MPUPOAY U CYITHOCTD SIBJICHUH U
IIPOLIECCOB, JIEXKAIIHUX B OCHOBE
XUMHYECKUX U (U3UKO-
XUMHYECKUX METOJOB aHAIN3a;
OCHOBHEIE ITOJI0OKEHMS, JIEKa-
ITHe B OCHOBE BBIOOpA METOIA
aHaM3a U CXEMBbI aHaJIM3a.
YMeTn:

— BBIIOIHATE OCHOBHEIE XUMIYE-
CKHE OIepaliy; BEIOUPATh METO
aHanM3a JJjIs 3aJJaHHOM aHaJIUTH-
YECKOM 3a7aui U OLICHUBATh BO3-
MOKHOCTE KaKIOr'0 METO/1a aHa-
nu3a; padoTaTh Ha AHATUTUYCCKUX
YCTaHOBKAX M MPUOOPAX; BHIOJI-
HATH KAYEeCTBEHHBIN U KOJIIYE-
CTBEHHBII aHAIN3 XUMHYECKUMU
WM QUBUKO-XUMIIESCKHMH METO-
JIAMIL; PaCCUHTHIBATD
KOHIICHTPAIMH PaCTBOPOB
Pa3JIMYHBIX COEIUHEHUH, CTPO-
UTb KPUBBIE THTPOBAHHUS; HHTEP-
MPETUPOBATH PE3YJIbTAThI AHAJIH-
3a.

Baanersn:

— METOIMKAMU MPOBEICHUS HC-
CIIEJOBAHMI C TOMOIIBIO XUMH-
YECKHUX W COBPEMEHHBIX (DH3H-
KO-XHMHUYECKAX METOLOB, METO-
JlaMu 00pabOTKH Pe3ysIbTaToB,
MOJIyYEHHUS] HEOOXOIUMON UH-
hopmaruu it uaeHTHOUKATIAN
XUMHYECKUX COCTUHEHHIA; TIPH-
€MaMH [IOMCKa HEOOXOUMBIX
IAHHBIX C UCIIOIB30BAHUEM
OoubaroTevHsIx GhoH0B U UH-
TEPHET-PECYPCOB.




1. Komnerenuus OIIK-2 CriocobeH UCIoiabp30BaTh MaTEMAaTHYECKIE, (hU3UYECKHE,
(DU3UKO-XUMHUYECKHE, XUMHUYECKHE METOJbl JUIA DelleHus 3aaad npodeccuo-

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOT'PAMMBI

HaJbHOM JI€ATCILHOCTH.

JanHass xomneTeHIuss QOopMHUpYETCsl CIEAYIOIMMU JUCHMUIUIMHAMU (TpOodUih
XuMHUYecKasi TEXHOJIOTHUSI CTEKJIa U KEPAMHKHU, MPOPuiib XUMUYECKass TEXHOJIOTHS Bs-

KYyIIUX U KOMHOSI/IHI/IOHHLIX):

No

HanmenoBanve TUCIUIIIUHBI (MOJTYJIs)

Maremartuka

dusuka

OpI‘aHI/ILIGCKaH XUMUA

AHanutuyeckas XuMus 1 (1)I/IBI/IKO-XI/IMI/ILI€CKI/IC MCTOJbI aHAaJIN3a

duzndeckass XumMus

SR Eal Rl I L

Komnonnaas xumusa

JlanHas xomneTeHuus: (OpMHUpYETCs CHEAYIOIMMH JUCHMIUIMHAMUA (Tpoduib

TexHoyiorus 1 nepepadoTKa MOJUMEPOB):

No

HanmenoBanue MTUCIUTIINHBI (MOJTYJIs)

Maremaruka

dusuka

OpraHnueckasi XUuMHsI

AHanuTHyeckass XUMHs U (1)I/I3I/IKO-XI/IMI/ILI€CKI/IC MECTOJbI aHaJIn3a

Teopus u mpakTUKa OPraHUYECKUX COEAUHECHUHN

dusnueckas Xumusa

N s W I

Komnonnnasa xumus

3. OBFBEM JUCHUIIJIMHBI

OO01mmas Tpy10eMKOCTh JUCIIMILIMHBI COCTaBIIsIET 8 3a4. equnwmIl, 288 4acos.
dopma MpOMEXYTOYHOM aTTECTallMu SK3aMeH, T epeHIPOBaHHbINA 3a4ET.

N Bcero Cemectp Cemectp
Bun yuebHoit paboThl 4ACOB No 2 Ne 3
OO6m1ast TpyA0€MKOCTh TUCIMILIMHBI, Yac 288 125 125
KonrakTHas paGora 125 68 51
(ayauTopHbIE 3aHATHSA), B T.U.:
JIEKITUHA 34 17 17
71a00paTOpHEIE 68 51 34
MIPAKTUYECKHE
KOHCYJIbTAIIUH 6 3 3
CamocTosiTesIbHasi paGoTa CTY/IeHTOB, B 163 109 54
TOM YHCJIe:




KypcoBoii npoekt

Kypcosas pabora

PacuetHo-Tpaduyeckoe 3a1aHus

WNHnuBuayaapHOE TOMANIHEE 3aaHue 9

9

Jpyeue eudvl camocmosmenvroi pabomol 154

100

54

dopma MPOMEKYTOYHON aTTECTAUN
(3auer)

mud.3ager (3a-
9eT C OIICH-
KO)

®opma MpOMeKyTOUHON aTTECTAIH
(3Kx3aMeH)

36

36

4. COAEP KAHUE JUCHUIIJINHBI

4.1. Copep:kaHue JeKIMOHHBIX 3aHATHI

HaumenoBanmne TEM, HX COACPKAHUC U o00beM

Kypel Cemectp 2

No i/t

HaumenoBanue paznena
(kpaTkoe cozepxaHue)

Bune! yaeOHON HArpy3Ku U UX TPY-

JIOEMKOCTb, 4ac.

Jlexun
IpakTuyeckue 3a-
HATHSI
JlaboparopHbie
3aHATHS

CamocTosTelbHas
pabota

1. Beenenue B aHAIMTHYECKYO XUMHUIO. OCHOBBI THTPUMETPHH.

[Npenmer ananuruueckoi xumun. Kinaccudukarms me-
TOA0B aHanu3a. KauecTBeHHbIN aHaIu3. MeTobl KOJH-
YeCTBEHHOI 0 aHan3a. PaBHOBeCHE B TOMOI'€HHBIX CH-
CTeMax: 3aKOH JICHCTBYIOIIIX MACC, TPAHUIILI TPHUMEHH-
MoctH. KoHcTanTa paBHOBecHs1. Teopusi CHITBHBIX JI€K-
TPOJIUTOB: HOHHAS CWJIA, aKTUBHOCTb, KO3(h(hUIeHT ak-
THBHOCTH, hopmyia Jlebas-Xrokkerns. OCHOBBI TUTPU-
Metpun. CriocoObl BRIPaXKSHHUS KOHIICHTPALIMK PacTBOPA:
MOJISIpHAsl, HOpMaJIbHAsSL, TUTP, TUTP IO ONPENENIEMOMY
BEIIIECTBY, OMPABOYHbII KOI(DPHUIIUESHT

25

2. KucnotHo-ocHOBHOE TUTpOBaHUE (METO HEUTPATH3AIIH ).

CymHocTs MeTo/1a HeTpanu3anuu. KpuBbix TUTpO-
BaHUs. Beioop ¢popmyn mis pacaer pH. Kucnotro-
OCHOBHbIEC WHIUKATOPbI, BEIOOP MHAMKATOPA.

25

3. OKHCIIUTENBHO-BOCCTAHOBUTENIBHOE TUTPOBAHUE (METO] PEIIOKCUMETPHN).

Krnaccudukanust meronoB penokcumerpun. CyIIHOCTh
MIEpMAHTaHaTOMETPUH, HOAOMETPHH, XPOMATOMETPHUH.
KpuBble THTpOBaHMS, peIOKC HHINKATOPBHIL.

25

4. KomrmiekcoromeTpusi. OCHOBBI TPaBUMETPHICSCKOTO aHAIN3A.

OcHoBbl koMIuiekcoHoMmeTpust. Komriekconsl. CriocoOst
TUTPOBAHUSI B KOMIUIEKCOHOMETPUH. MeTayutonHInKa-
TOpbl. Teopernueckue OCHOBBI ocaxkieHust. OCHOBBI Ipa-
BUMETPUUYECKOTO aHAIIH32

25

HUTOI'O:

17 - 51

100




Kypc2 Cemectp 4

Bupl yaeOHO# Harpy3ku u ux
YJI0EMKOCTb, Yac.

HaumenoBanue paznena
(kpaTKoe coziepKaHue)

No i/t

Jleximn
HATHS
JlaboparopHsie
3aHATHS
CaMocTosTeNbHas
paborta

ITpakTnueckue 3a-

5. Benenue B criekTpockomnuto. ONTHYECKUE METO/Ibl aHATIN3A.

Beenenue B DXMA. Knaccudukarusi METo10B
criekTpockonuu. CIeKTp U €ro XapakTepPUCTUKH.
CyIHOCTbh B3aUMO/IEHCTBUS BELIECTBA € AIIEKTPO-
MarHUTHBIM H31y4eHrueM. OCHOBBI aTOMHOM U MO-
JEKYJISIpHOH criekTpockornuu. CriekrpodoTomer-
pusi. ATOMHO-aOCOpPOLIMOHHAS CIIEKTPOCKOMHS
(AAC), aTOMHO-3MUCCHOHHAsI CIIEKTPOCKOIIHS
(AD0).

Ocnosbl K-cniekTpockonuu, AMP-
CIIEKTPOCKOITHH.

7. Xpomarorpadguyeckue METO bl aHAIN3A.

Knaccudukaryst xpomarorpaguueckux METOI0B
anaym3a. CyIHOCTb Pa3/IeieHNs BEIIECTB B XpOMa-
torpaduu. CymHOCTb SBICHUN B aOCOPOIIMOHHOM
ra3oBOM, ra30-KUIKOCTHOM, KUJIKOCTHOU XpOMATO-
rpaduu, 0cOOEHHOCTH BBICOKOA(D(HEKTUBHOM JKHUJI-
KocTHOM xpomaTorpaduu. OCHOBbI OyMaXKHOM, TOH-
KOCTIOMHOM, Xxpomatorpaduu. CylHOCTs HOHOO00-
MEHHOM Xpomarorpadumu.

8. SJICKTPOXI/IMI/ILIGCKI/IC MCTOAbI aHAJIN3a.

Knaccudukaryst a1eKTpoXuMHYECKUX METOJIOB aHa-
m3a. CyIIHOCTh IOTCHITHOMETPUIESCKUX METOIOB
a"anu3a. OCHOBBI aMIIEPOMETPUYECKUX METO/IOB
aHanmm3a. AmnepomMeTrpuieckoe Tutpopanue. Cyi- 3 - 9 14
HOCTH BOJIbTAMITIEPOMETPUUECKUX METOJIOB aHATH3A.
OCHOBBI KOH/TyKTOMETPHUYECKUX METOJIOB aHAJIN3a.
CyIIHOCTb KYJTOHOMETPUYECKHX METOIOB aHAJIH3a.

HUTOI'O: 17 - 34 54

4.2. Copep:kaHue NPaKTHYECKUX (CEMHUHAPCKUX) 3aHATHI

HpaKTI/IquKI/IC (CCMI/IHapCKI/IC) 3aHATUA y‘-IC6HLIM IJIaHOM HC MTPCAYCMOTPCHBI.

4.3. Conep:xxaHue JJaDOPAaTOPHBIX 3aHATHIA

IlepBoe 3aHATHE - BBOJAHOE, MHCTPYKTAX 10 TEXHUKE O€30MAaCHOCTH, O3HAKOMJIEHHUE C IIPaBUIIa-
MU paboThI, ¢ prubopaMu U o0opyaoBaHueM. Ha ocTanbHBIX 3aHATUSAX KaX]IbIM CTYI€HT BBIOIHSIET
WHIMBUYaIbHO TaOOpaTOpHBIE pabOTHI U3 MPUBEIEHHOT0 HIKE MEepeyHs 1o rpaduky, cocrasise-
MOMY €3KETOJIHO.



Ne HanmenoBanue Tema nabopaTopHOro 3aHATUS K-Bo K-Bo
n/n | pasjena AUCHUILUINHBI 4acoB | 4acoB
CPC
cemecTp Ne2
1 BBenenune B anammmtude- | BBomHoe 3ansTue 2
CKYI0 XMUMHIO. OCHOBBI
TUTPUMETPUH. Crangapruzanys pacTBOpa COJISHON KUCIIOTBI 6 8
2 | KucinotHo-ocHOBHOE [IpuroroBneHne TUTPOBAHHOIO PAcTBOPA IIIE- 5
TUTPOBaHUE (METOJ JIOYM U YCTAHOBKA €ro TUTPA 24
HEeHTpanu3anum) Omnpenenenue coep:kaHusg aMMHUaKa B COJISX 6
aMMOHHSI cIT0COO0M 0OpPaTHOTO TUTPOBAHHMS
3 | OxucnuTensHo- Omnpenenenue oOKcUa Kajublysl B U3BECTHIKE 8
BOCCTAQHOBUTEJIFHOE THT- | METOJOM IMEPMAHTaHATOMETPHH
poBanue (MeToz penok- | Momomerpuueckoe onpeneneaue FeoOs B cu- 6 14
CHUMETPUH). JIMKaTHBIX MaTepuajiax
4 | KoMIulekCoHOMETpHsl. OmnpeneneHre MOHOB KaJIbIMsI U MarHusi METO- 4
OCHOBBI rpaBUMETpUYE- | JJOM KOMIUIEKCOHOMETPUH 17
CKOr'0 aHaJIu3a. I'paBuUMeTpHuecKOe orpeenenHue cyibdar- 13
MOHOB
HUTOI'O: 51 51
cemecTp Ne§
5 | Benenue B ciekTpocko- | @OTOMETpHUYECKOE OMPEICIIEHUE CONEPIKAHMS
0. ONTHYECKHe METO- | XKeJle3a METOJI0OM JJ00aBOK
Jibl aHAJIN3a doromerpuueckoe onpezenenue xenesa (11I)
B CHJIMKATHBIX MaTepuajiax MeToJI0M CTaHap-
TOB
doToMeTpuUecKoe onpeeeHIe AIIOMUHUS B
CHJIMKAaTHBIX MaTepualiax METO0OM KalInuopo- 9 9
BOYHOTO rpaduka
doToMeTpruUecKoe onpeieNieHHe MapraHia 1
XpOMa IpU COBMECTHOM NPHUCYTCTBUHU B pac-
TBOpE
Omnpenenenne KOHLIEHTPALMH XJIOPUI-HOHOB
TYpOUIMMETPHYECKIM METOJIOM
6 | CoBpemenHble criekTpo- | OnpezeneHre OpraHu4ecKux COeIMHEHUN Me-
CKOTIMYECKHE U IPYTHE | TOJOM MH(PPAKPACHOH CIIEKTPOCKOIIUU
METO/Ibl aHAJIN3A. Omnpenenenne OpraHNuecKuX COCTUHEHNH Me-
TOJIOM CIIEKTPOCKOIIHHU SJEPHOTO MATHUTHOTO 9 9
pe3oHaHca
Omnpenenenue coctaBa GMHAPHOTO PacTBOpa
peppakTOMETPUUYECKIM METOAOM
7 | Xpomarorpaduueckue Paznenenue kpacurenei Ha Oymare
METO/IbI aHATN3A. OmnpeneneHne KOHIIEHTPAIIA HOHOB KaJTBITUS
METOZ0M HOHOOOMEHHOH XpomaTorpadpuu
OmnpeneneHne TMHAMHYECKONH OOMEHHOU eM- 8 8
KOCTH U TOJIHOM 0OMEHHON eMKOCTH KaTHOHO-
0OMEHHUKOB
Omnpenenenue o0mIet 0OMEHHON €MKOCTH TJIMH
8 | DrekTpoXuMHUUECKHe KonaykroMerpruueckoe onpenesieHue coep-
METO/IbI aHAIN3A KaHUS PACTBOPUMBIX COJIEH B CTPOUTEIBHBIX 8 8

MaTtepuazax




OmnpeneneHne KOHLUEHTPALUU KUCIOThl METO-
JIOM KYJIOHOMETPUH MPU ITOCTOSIHHOM TOKE

HUTOI'O: 34 34

4.4. Copep:xaHue KypcoBOro npoeKTa/padorsl

Brimosiaenne KypcoBoro npoexTa/paboTsl 0 JUCHUIUTMHE «AHATUTHYECKast XUMUS ¥ (PU3UKO-
XMMHYECKHE METO/bI aHAIN3a» HE MPEyCMOTPEHO YUEOHBIM IJIAHOM.

4.5. CopepxaHue pacyeTHO-TpaguYecKOro 3aJaHus,
MHIMBHUAYAJIbHBIX JOMALIHUX 3aaHUM

B cooTtBercTBHM ¢ yueOHBIM I1aHOM BhigaeTcs M3 «Pacuer n mocTpoeHne KpuBOil TUTPOBAHUE
B Mmerozae Heitpanmsaumm». Ha W3 mpemycmorpeno 9 uwacoB camocTosTenbHOR paboTel. Llenb:
HAy4YUTHCS BBIBOAUTH pacyeTHbIE (POPMYJIbl AJsi BhIUMCIeHUs pH pacTBOpOB pa3aM4HOrO cocTaBa —
CHJIBHBIX M CJa0BIX KUCIIOT U OCHOBAHHIA, THIPOJIM3YIOMIUXCS coyiel M Oy(pepHBIX pacCTBOPOB, a TAKKE
UCIOJIb30BaTh ATH (POpMYJIBI B pacyeTax AJisi MOCTPOCHUS KPUBBIX KUCIOTHO-OCHOBHOTO TUTPOBAHUS
pa3HbIX TUNOB. CTyAEHTHI JOJDKHBI HAYUUTHCS MPaBUIIBHO 110AOMPATh UHAUKATOP AJIs (PUKCUPOBAHUS
TOYKH SKBHBAJICHTHOCTU M OI[EHUBATh OMIMOKU TUTPOBaHUs. Bbgaercs MHAUBHIyallbHOE 3a/laHUE 10
BapHaHTy ¢ pacueToM pH B pa3ianuHble MOMEHTBHI TUTPOBAHUS C yYE€TOM COCTaBa TUTPYEMOTO pacTBO-
pa 1 BBIOOPOM KHCIIOTHO-OCHOBHBIX HHJIUKATOPOB.

5. OOEHOYHBIE MATEPHUAJIBL JUSI HPOBEJEHUSI TEKYIIEI'O KOH-
TPOJIA, TIPOMEXYTOYHOU ATTECTAIIMHN

5.1. Peanm3anus KoMHneTeHIMI

1. Komnerennus OIIK-2 Cnooco0eH HCIOIB30BaTh MATEMATHYECKHE, GU3NUECKUE,
(DU3UKO-XUMHUYECKHE, XUMHUYECKHE METOJbI JUIS pelleHrus 3anady npodeccuo-
HAJILHOU NEITEILHOCTH.

HawnmenoBanue HHAUWKATOpa JOCTUXKE-

Ucnonb3yembie cpeacTBa OIIEHUBAHUS
HHMA KOMIICTCHIIUN

OIIK-2.6 Dx3ameH, auddepeHIIMPOBaHHBIA 3a4eT, BBINOJ-
Hcnone3yer xumudeckue U (HU3MKO- | HEHHE W 3allUTa JTAOOPaTOPHBIX padOT, BBINOTHEHHE

XUMHYECKHE METO/bl aHAIM3a JUISl YCTAaHOB- | JIOMAIIHUX 33JaHUi - pelIeHre 33J]1a4, KOJUIOKBHYMBI,

JIEHUS] KaueCTBEHHOTO W KOJMYECTBEHHOTO | TECTHpOBaHHE, coOeceoBaHuUe.

COCTaBa UCCIIEAYEMOTO BEIIECTBA

5.2. TunoBble KOHTPOJILHBIE 3aJaHNS VISl IPOMEKYTOUHOI aTTeCTAlMU

5.2.1. [lepeyeHb KOHTPOJILHBIX BONPOCOB (TUMOBBIX 3a1aHuii) s nuddepeniu-
POBAHHOI0 3a4eTa

IIpomexxkyTouHasi aTTecTanms B KOHIIE 2-TO CEMECTpa OCYLIECTBIISIETCS B popme
AU(pPepeHuMPOBAHHOIO 3a4€Ta NOCJIE U3YUYEHHUS Pa3lejoB IUCHMIUIMHBI « AHAJIUTH-
yeckasg XUMHUS U (DU3UKO-XMMHUYECKHME METOJbl aHaIn3a», OXBaThIBAIOUIUX MEPBYIO
4acTh AUCLUMIUIMHBI — KJIACCUYECKHE METO/Ibl XUMUYECKOTO aHaJIN3a.




[Tpu npoBeaennu nuddepeHIpPOBaHHOTO 3a4eTa 3a4eTHBIN OUJIeT, cofepxKaliui
TPU TEOPETHUYECKHX BOIMPOCA U 3a/aya, BHIOMPAIOT CaMH CTYJIEHTHI B CIy4YailHOM TO-
psake. buneTsl exerogHo yTBep)KAaroTcs Ha 3aceqaHuu Kademapsl. s moarotoBku
CTYIEHTY OTBOJUTCS BpeMs B mpenernax 45-60 muH.

HuddepeHurpoBaHHbIN 3a4€T SBISETCS 3HAYMMBIM OLICHOYHBIM CPEACTBOM U pe-
[IAIOIIMM B UTOTOBOM OTMETKE YUE€OHBIX JOCTHKEHUN CTYIEHTA.

NGO~ WDNRE
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2 cemecTp, 1u¢ depeHIIUPOBAHHBII 3a4eT
TeopeTnyeckue BONpPOCHI

[IpenmMer u 3a1a4M aHATUTUYECKOW XUMHUHU. XMMHYECKHAM aHAIU3 U €r0 3HAYCHUE.
OO61as xapakTepucTUKa U KilaccupuKalys METO/I0B aHaTN3a.
OcHoBHbI€E 3TaIlbl aHaIN3a. AHATUTUYECKUI CUTHAIL.
AHanmuTHYECKUE KIaCCH(PHUKAIIMA KaTHOHOB.
AHanutuyeckue KiacCuprKauu aHUOHOB?
3aKoH JEHCTBYIOIIMX MAacC B AaHAIUTUYECKON XUMUH, TPAHULIBI IPUMEHUMOCTH.
Koncranra paBHOBecHsI B KaXyIIEUCsS U TEPMOAMHAMUYECKOMN hopMax.
KoncranTa aucconuaniy Kak 4YacTHBIN cly4yail KOHCTAHThI paBHOBECHUS (Ha KOHKPETHBIX MpU-
Mepax C UCIOJIb30BAaHUEM CIIPABOYHBIX JIaHHBIX).
AKTHUBHOCTh U KO3 (UIMEHT aKTUBHOCTH, UOHHAsI CHJIa PAacTBOpA: BBIUMCIICHHE, CBSI3b C KO-
s dunmentom aktuBHOCTH (popmyna [ebas - Xrokkens).
CyIHOCTh TUTPUMETPUYECKOTO aHAIH3A.
TpeboBanust Kk peaklusIM, IPUMEHIEMbIM B THTPUMETPUU, UX THIIBL.
MounsipHasi Macca 3KBUBAJE€HTA BELIECTBA: MOHATHE U BBIUMCICHHE. 3aBUCHMOCTb BEJIMYHMHbI
SKBHMBAJICHTA OT XapaKTepa peakuy, B KOTOPYIO BCTYNAET BELIECTBO.
3aKOH 3KBHBAJICHTOB U MPABUJIO MPONOPLIUOHATILHOCTH.
Touka PKBUBaJIEHTHOCTU M KOHEYHAs! TOYKA TUTPOBAHMSI, METO/Ibl YCTAHOBJICHUSI.
CrocoObl BbIpaKEHUSI KOHIIEHTPALMU PACTBOPOB: MOJIIPHOCTb, HOPMAIbHOCTh, TUTP CTaH-
JApPTHOT'O pacTBOPA, TUTP IO ONPEAEIIEMOMY BELIECTBY; UX BBIYMCICHUE.
TouHocTh onpenenenuil B 00beMHOM aHaiu3e. Posib mornpaBouyHOro Ko3p@puieHTa B pacye-
tax. CTaHJapTHBIE PaCTBOPBI.
CriocoObl TUTPOBAHUS: UX CYIIHOCTh, IPUMEPBI.
IIpuroToBneHne TUTPOBAHHOTO PacTBOpa ILIEIOYM IO TOUHOM HABECKE M YCTAaHOBKA €ro TUTpa
METOJIOM IHUIIETUPOBAHUS U METOJOM OT/IEIbHBIX HABECOK.
Pacuersl B TUTpUMETPUUECKOM aHAJIU3€: pacyeT HABECKU, COAECpPIKAHUS ONPEEISIEMOro Bellle-
CTBa B 3aBUCUMOCTH OT CII0COOA TUTPOBAHUSI.
OO6mrast xapakTepucTUKa METOJIa HEHTpan3aluu, padodre pacTBOPHI U ONpeesieMble Belle-
CTBa.
KucnoTHo-0CHOBHBIE MHAMKATOPBI, IPUYNHBI U3MEHEHUS UX OKPACKH.
OCHOBHBIE XapaKTEPUCTUKU KUCIOTHO-OCHOBHBIX MHJIMKATOPOB: MHTEPBAJ MEpexojia U IMoKa-
3aTeb TUTPOBAHMS, CBS3b C KOHCTAHTOW JUCCOLMAMN UHIMKATOPA.
MexaHu3M JefcTBHS KMUCIOTHO-OCHOBHBIX MHAMKATOpoB. MloHHO-XpoModopHas Teopust HHAM-
KaTOpOB.
Bo16op unauxatopos o ApH, pT u kpuBO# TUTPOBaHHUSA C UCIOIb30BAaHUEM CIIPABOYHBIX Ta0-
JLL.
HNonnoe npoussenenne Boasl. [lonstus pH, pOH, pK.
Bydepnbie pacTBOphI U UX poJib B aHANM3e. MexaHusMm jaeictBus, OydepHas eMKOCTb, IpuMe-
pbl OyepHBIX pacTBOPOB.
OO61mas xapakTepuCcTUKa KPUBBIX KUCIIOTHO-OCHOBHOTO TUTPOBAHMSI.
[TocTpoeHne U aHanu3 KpUBOM TUTPOBAHMS ClAa00Oi KUCIOTHI CHJIBHBIM OCHOBaHHMEM C BBIOO-
POM MHJUKATOpA.
[TocTpoenue n aHaNNU3 KPUBOW TUTPOBAHUS CIa00OT0 OCHOBAHUS CUIILHOM KHCIOTON C BEIOOPOM
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MHIMKATOpA.

WNupukatopHble OIMOKK B KUCIIOTHO-OCHOBHOM TUTPOBAHUU, UX TUIIBL.

Brruncnenue pH BOAHBIX pacTBOPOB CIIA0BIX KHCIIOT, BBIBOJ ()OPMYIIBI.

Beruncnenue pH BoaHbIX pacTBOPOB €1a0bIX OCHOBAaHUH, BBIBOJ (POPMYJIBI.

Beruucnenue pH kucnorHoro 6ydepHoro pactsopa, BbIBOJ (GOPMYJIbI.

Brraucnenue pH ocHoBHOTO Oy(hepHOro pacTBopa, BBIBOA (POPMYJIHI.

Beruucnenue pH cosnell, ruipoiau3yronuxcs o aHHOHY; BbIBOJ (POPMYJIbI.

Beruucnenue pH cosnel, ruipoiau3yommxcs o KaTHOHY; BbIBOA (YOPMYJIBL.

Knaccudukanus MeTo10B peIOKCUMETPHH, UX KpaTKas XapaKTepUCTHKA.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIA IOTEHIMANI, €ro BbIYMCIECHUE. YpaBHeHue HepHcra.
Hopmainbnblii pe1oKC-IIOTEHIHAIL.

KpuBble TUTpOBaHUS B NIEPMAHTaHATOMETPHUH, PacdeT PEIOKC-IIOTEHIMAIA B Pa3JIMYHbIE MO-
MEHTBI TUTPOBAHUS.

CriocoObl (PUKCUPOBaHMS TOYKH SKBHBAJECHTHOCTU B OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX ME-
TOJaX.

Penokc-uHIMKaTOphl: XapaKTepUCTUKA, MEXaHU3M JAeicTBus, npuMmepsl. HTEpBan nepexona
PENOKC-UHINKATOPOB.

OcCHOBBI IEpPMAHTraHATOMETPUM: XapaKTEPUCTUKA METO/1a, padoure pacTBOPBI U ONPEEIsIEMbIe
BELIECTBA, YCIOBUS IIPOBEJCHUS aHAIN3A.

OCHOBBI HOJIOMETPHHU: XapaKTEPUCTHKA, paboune pacTBOPHI U ONpesessieMble BeLECTBa, yCIIo-
BHUS [TPOBEJICHUS.

ABTOKaTaIMTUYECKUE PEAKIIMU B IEPMAHIAHATOMETPUH (Ha MpUMeEpe B3auMOJICHCTBUSA C OKCa-
JIaT-UOHAMM).

Vcnonb30BaHue KOCBEHHOI'O M 0OPaTHOTO cl1oco0a TUTPOBAHUS B IEPMAHIAHATOMETPUH.
Vcnonb30BaHue KOCBEHHOI'O M 0OPAaTHOIO CI10c00a TUTPOBAHUS B HOAOMETPHH.

CymHOCTh METOa KOMIIJIEKCOHOMETPUHU. THIBI KOMIUIEKCOHOB M UX CTPOCHHUE.

Omnpenenenue oOmEel KECTKOCTH BOJbl KOMIUIEKCOHOMETPUUECKUM METOJOM. XHUMHU3M KOM-
IJIEKCOHOMETPUYECKOTO TUTPOBAHHUS.

MeTamuionHIMKaTOPBl. DPpUOXPOM YepHbIN T, €ro CTpoeHHne U MEXaHU3M JICHCTBHS.

OOm1ast XapakTepuCTHKa I'paBUMETPUUYECKOro aHanu3a. OCHOBHBIE OMepaly BECOBBIX OMNpee-
JIeHUH (Ha KOHKPETHOM IpUMEPE).

Pacyer HaBecku aHaIM3UPYEMOTrO BELLIECTBA.

Br16op ocaaurens, pacdyer ero oobema Juis ONTUMAIBHOTO OCAXKICHUS.

OnTuMalnbHbIe YCIOBUS OCAKICHHS KPUCTAUNIMYECKUX U aMOP(HBIX OCAIKOB.

Ocaxnaemas 1 BecoBast HOpMBI, UX NOJTYUYEHHUE U TPeOOBAHUS, IPEIbABISIEMbIE K HUM.
dunbTpoBaHNE M NMPOMBIBAHUE OCA/JKOB. BBIOOp MPOMBIBHOHN >KHIKOCTH M (pUILTPOB. JlekaH-
Tausl.

[Ipumenenue 3.1.M. K cucreme "ocanok - pactBop". IIpoussenenue pacrBopumoctu (I1P) u
npousBeneHue akTuBHOCTH (ITA).

Brruncnenue pactsopumocts 1o I1P (1 Ha000poT) pa3INYHBIX TUIIOB MaJOPACTBOPUMBIX CO-
€IVUHEHUMN.

JleiicTBre pa3HOMMEHHBIX HOHOB Ha pacTBOPUMOCTh. CosneBoil 3pdexT (¢ BEIBOJIOM).
Brruncnenue pe3yapTaToOB BECOBBIX ompezeseHuil. PakTop mepecuyera B I'PaBUMETPHUM, €0
BBIUHCIICHHE.

VYcnoBue obpa3zoBaHus ocajka (Ha mpumepe). HachlllieHHbIe, HEeHACHIIEHHbIE U MEPECHIIeH-
HbIE PacTBOPHI

IIpakTHYecKkHe BONPOCHI

1. Hamecka mpamopa 0,5668 t pactBopena B 30,00 ma HCI (7 = 0,02871). Ha turpoBanue u30ObITKa
HCI m3pacxonoBano 14,10 ma 0,8818 1 NaOH. Onpenenuts MaccoBoe coaepikaHHe MpUMECEi B
obpasiie (B %).
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. HaBecky 0,5500 r H2C204-2H20 pactBopuinu B 500 mi, 3atem otobpanu 50 mu qobasunu 20,00 M

pactBopa KOH, a wu36sIToK mocneanero orrutpoBanu 15,14 mn 0,1 v pacrBopa HCI. Haiitu tutp
KOH.
K 25,00 mn pacrBopa KOH nHeusBectHOM KoHIeHTparuu npuodasieHo 50,00 mu pactBopa H2SO4
(K=0,9500, 0,1 1). Ha TuTpoBanue n30bITKa KUCIOTHI H3pacxomoBaHo 28,90 ma pactBopa NaOH (K
=0,8570, 0,1 ). Kakoa HOpManbHOCTB pacTBopa KOH?
K 20,00 mn pacrBopa HCl wnemsBectnHoil koHuentpamuu npuimuro 25,00 mn pactBopa KOH
(K=0,8000, 0,1 =). /st 0OpaTHOro THTPOBAHHUS M30BITKA IIEIOYH MPHIILIOCH M3PAacXxogoBarh 1,55
w1 pactBopa H2SO4 (K=1,200, 0,1 u). Onpenenurs K(HCI) k 0,1 1.
Haecky 1,5 r texuunueckoro (NHs)2SOs4 pacTBopmiin B MepHOW Ko0J0€ BMECTHMOCThIO 250 M
25,00 mu1 3TOrO0 pacTBOpa MPOKUISATWIA C KOHIICHTPUPOBAHHOM IENI0YbI0. BblaenuBiieics npu
sToM ammuak nornomeH 40,00 ma 0,1040 H. pacTBOpa cepHOW KUCIOTHI, @ HA 00paTHOE TUTPOBA-
Hue uzpacxoaoBano 25,00 ma 0,0970 M pactBopa NaOH. Beiuuciauth MaccoByto J0J10 aMMHaKa B
naBecke (NHaz)2SOa.
Ha tutpoBanue 10 mu 0,1 H. pacTBopa maBeneBoi kuciaoTsl monuio 9,80 mu pacrtBopa KMnOa.
Brraucnure HOpManbHOCTh U TUTP pacTBopa KMNOa.
Hinsa 0,1005 u. pactBopa KMnOg4 ncnonb3yeMoro aasi TUTPOBAHHUS B KUCIOHN cpefie, HalWTH: a) Mo-
JISIPHYIO KOHLIEHTPAIMIO; 0) TUTP IO XKeJe3y.
Ha tutpoBanmue pactBopa maBeiaeBoil KHCIOTH u3pacxonoBano 20,15 mi pacTBopa nmepmaHraHara
KaJIisl ¢ TUTPOM TI0 miaBesieBoi kuciote, paBHbIM 0,003320 r/mi. PaccumraiiTe Maccy IiaBeneBoi
KHCIIOTBHI.
HaBecky u3BectHsika maccoii 0,2041 r pacTBOpUIJIM B COJISTHOW KMCIIOTE U OCAJANIIN KaJbLUH, U3pac-
xonoBaB 50 mi 0,1 H. pacTBOpa maBeneBoit kUcIoThl. Ocagok OKcajaTa Kalblus OTQUIBTPOBAIH.
Ha tutpoBanue ¢unbtpara m3pacxomoBanu 26,50 mi 0,05 H. pactBopa KMnOg4. Paccunraiite mac-
COBYIO JIOJIFO KaJIbIUsl B aHAJIM3UPYEMOM U3BECTHSKE.

Onpenenuts TUTP pacTBopa Hoxaa, eciau 20 M ero oTTuTpoBanbl 21,55 Mi1 pacTBOpa THOCYJIb-
¢ata Hatpus ¢ konuentpauuei 0,1 Moab-3KB/11.
Paccuwnraiite HaBecky tHocyib(parta HaTpus (NaxS203-5H20), HeoOX0oMuMyI0 ISl TIPUTOTOBJICHUS
250 M1 pacTBOpa ¢ KOHIEHTparmen: a) 0,05 MOmb-3KB/II; 6) ¢ TNa,s,0,5H,0 = 0,01000r/em™
K noaxucnenHomy cepHolt KuciaoToi pactBopy noauaa kanus nooasunu 20,00 mia 0,1085 H. pac-
tBopa KMnQO4. Ha TuTpOBaHue BbieTUBINETOCS oA oo 23,45 Mi pacTBopa THOCyIb(darta
HaTpusl. BEIYHCITUTE MOJSIPHYIO KOHIICHTPAIUIO pacTBOpa THOCyIbdaTa NaxS203-5H>0.
CKOJBKO XkeJe3a coJepKauoch B INIMHE, €CIM Ha TUTPOBAHHUE BBIIEIMBILETOCs MOCie MpruOaBiIeHus
B xoJie aHanu3a noaunaa kamus uaer 10,00 ma 0,05 mMonb-3KkB/1 pacTBopa THOCYNb(aTa HaTpUs, a
JUTS aHau3a B3sATa HaBecka Maccou 0,5000 r?
Paccuuraiite HOpManbHOCTH THOCYJIb(aTa HaTpus, ecau ero TUTp paseH 0,002484 r/m.
HaBecka kpuctasummyeckoro uoja 1,2287 1, OYMIIEHHOIO BO3TOHKOHM, pacTBopa B Kojbe
BMecTUMOCThIO 250 M. PaccuuraiiTe HOpManbHYIO KOHIEHTPAIIMIO PAacTBOpa U €ro THUTP IO
THOCYNb(aTy HATPUS.
Pactop CaClz, pH koToporo nosenen no 12, orrurposan 20,50 cm® 0,045 M pactsopa DJITA B
MIPUCYTCTBUU MypeKcuaa. Paccuntare Maccy Kalblis B pacTBOpE.

Uemy paBHO coneprkaHne Kanbius B 500 M1 HacklmeHHOro pacTsopa, eciu 1IPcar, =4,0 1079

Ckonbko rpammoB DJITA -2H20 notpebyercs st mpurorosienus S00min 0,020 M pactBopa?
Paccuntare mMaccoByro [10y110 KapOOHATOB KajbI[Msl U MarHusi B U3BECTHSKE, €CIM HaBeCKa €ro
0,9866 r. B pesynbrare ananuza noixydero 0,3755 r CaO u 0,4105 MgoP207?

[Ipu rpaBumeTpuyeckom ompeaeneHun csuHma u3 2,0000 r cnmaBa nomydeHo 0,6048 r PbSOa.
BrruncnuTh MaccoByO J0JIO CBUHIIA B CIIJIABE.



Tunosoii sapuanm 3auemnozo bunema & 2-om cemecmpe

BEJITOPOJICKMI TOCY JAPCTBEHHBIM TEXHOJIOTMYECKUI
YHUBEPCUTET um. B.I'. IIVXOBA
Kadenpa Teoperndeckoil 1 MpUKIATHON XUMHH

JucuumuimHa: AHanuTHuecKkas XuMus 1 GU3NKO-XUMHYECKUE METO/Ibl aHATTN3a
HanpasneHnue: 18.08.01 — Xumuyeckas TEXHOJIOTHUS
[Tpoduis: 18.03.01-01, 18.03.01-02, 18.03.01-03

3K3AMEHAIIMOHHBIN BUJIET Ne
1. OO6uras xapakTepUCTHKA U KIacCU(UKALUSI METOJIOB aHAIIN3A.

2. OcHOBHBIE XapaKTCPUCTUKH KHCJIOTHO-OCHOBHBIX HHAUKATOPOB: HHTCPBAJI IIEPEXoaa U I10-
Ka3aTCJIb TUTPOBAHM:, CBA3b C KOHCTaHTOM JUCCOIUALIMU HHIWKaTopa.

3. OcHOBEI MNCPMAHTIaHATOMCTPHUHN: XapPAKTCPUCTUKA MCTOA, pa60qI/Ie PaCTBOPLI U OIIPCACIIA-
C€MbIC BCIICCTBA, YCJIOBHUA IMIPOBCACHUA aHAIN3a.

4. Hagecky 0,5500 r H2C2042H20 pactBopunu B 500 mi, 3atem otoOpanu 50 ma 1obaBuinu
20,00 mu pactBopa KOH, a u36bITOK mocnennero orrutpoBaiu 15,14 mu 0,1 H pacTBOpa
HCI. Haiitu Tutp KOH.

OnoOpeHo Ha 3aceaHuy Kadeapol «__ » 20__ r. [Iporokon Ne__ .

3aB. kadenpoit B.W. ITaBnenko

IIpome:kyTouHAas aTTecTalMs B KOHIIE 3-TO CEMECTpa OCYIIECTBIIsIETCS B (hopme
IK3aMeHa M0CJIe U3YYEHUS Pa3/IeIoB TUCHUILUIMHBI « AHATUTHYECKasT XUMHUS U (PUBUKO-
XMMHUYECKUE METOAbl aHAIN3a», OXBATHIBAIOIINX BTOPYK YaCTh — UHCTPYMEHTAJIbHbBIC
METO/Ibl AaHAJIU3A.

[Tpu mpoBeaeHNN HK3aMeHa SK3aMEHAIIMOHHBIN OWIIET, COMIep KaIlluii TP TEOPETH-
YECKUX BOIPOCA U OJHY 3a/]a4y, BHIOMPAIOT CaMU CTYJICHTHI B CIy4yailHOM Topsike. bu-
JIETHI €KETO/THO YTBEPKIAIOTCs Ha 3acenanuu kadeapsl. st moAroToBKU CTyIEHTY OT-
BOJIMTCSI BpeMs B IIpEJeIax OQHOTO Jaca.

Pemenue 3amannii Ousieta BHIMOTHAECTCS HA YUCTOM JIMCTE OyMaru.

DK3aMeH MPUHUMAIOT JIBa MpernoiaBaTes Kageapsl.

DK3aMEH SIBJISICTCS] 3HAYMMbBIM OLIEHOYHBIM CPEICTBOM M PEIIAIOIIMM B UTOTOBOM
OTMETKE YUeOHBIX IOCTHXKEHHUM CTYJICHTA.

Teoperuyeckne BONpPoOChI

1. ChoexkTp u ero XapakTepUCTHUKH. DHepreTHYeckue auarpammbl. B3aumonelcTBus BelecTBa ¢
3JIEKTPOMArHUTHBIM u3nyueHueM (OMN).

2. unamazonsl OMU n ux xapakrepuctuka. Onrudeckas 00IacTh CIIEKTpA.

CrneKTpOCKOIHsL, METO/IbI CIEKTPOCKOIINHU, ATOMHBIE U MOJIEKYJIIPHBIE CIIEKTPBHI.

4. OnTuueckas criekTpockomnus. OCHOBHbIE 3aKOHBI CBETOIOTJIOIIEHHUS.

w



o

OcHOBHBIE IPUEMBI KOJTMYECTBEHHOT'0 AHAJIN3a, UCIOJIb3YEMBIE B CIIEKTPOCKOIINH.

6. Cnektpodoromepusi. 3akoH byrepa-JlamGepra-bepa, MonspHBI KOI(DPHUIUEHT MMOTIIOMICHUSI.
Otknonenus ot 3akoHa bJIb.

7. AnmapaTypa ¥ TEXHUKA BBIIOJIHEHUS CHEKTPOMETPUUYECKOro aHaiu3a. KadecTBeHHbBIM U

KOJIMYECTBEHHBIN aHaIN3. JJOCTOMHCTBA U HEAOCTATKH.

Hedenomerpuueckuii u TypOuauMeTpuyeckuii aHaau3. 3aKOHbI pacCEUBaHMsI CBETA.

9. ArtomHO-aGcopOumoHHbIid criekTpanbHblii  aHamu3 (AAC). Craguu aHanmm3a, TepMHYECKas
noaroroBka rmpoosl. 3akon bJIb B AAC.

10. AtomHO-3MHCCHOHHBIN  criekTpanbHbli  aHamu3 (ADC). VYpaHenue Jlomakuna-IllaiiGe.
Hctounuku Bo30yxneHust B ADC

11. Dmuccuonnas ¢oromerpus miameHu. TeopeTHuueckue OCHOBBI MeToJa. Ammaparypa U TeXHHMKa
BBITIOJTHEHUSI.

12. JIromuHecueHTHBIH MeToA. TUIbl U BUBI TIOMUHECLEHIIUH.

13. JTromuHOdOpHI. Briok-cxema ciekTpodryopumMerpa.

14. KauecTBeHHBIW W  KOJMYECTBCHHBIM  JIOMHHECIICHTHBIM  aHanmu3. DayopumeTpus H
dbocpopumerpus. JloCTOMHCTBA U HETOCTATKH.

15. UK-cnekrpockonus. TeopeTnueckre OCHOBBI METO/1a. AINapaTypa U TEXHUKA BBIITOJHEHHUS.

16. UK-cnekrpockonus. KayecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAIIH3.

17. UK-cnextpsl, NpuHIMIIEI X pacmu@poBku. JloctouncTsa u Henocratku MK-crnekrpockonuu.

18. SIMP- cniektpockonus. Teopernueckue ocHOBBI MeToaa SIMP.

19. VerpoiictBo cniekTpomeTtpa. JJoctonncTBa 1 Hegoctatku SIMP-ciekTpockonuu.

20. OcHOBHBIEC XapaKTEPUCTHKH U IPUHITUITBI paciuppoBku criektpos [IMP.

21. Teopernyeckue OCHOBbI ~ XpoMmMaTorpaduueckux  MeTojoB  aHanu3a.  Kiaccudukanus
XpoMaTtorpauyecKux METOIOB aHAIH3A.

22. DmioeHTHas, (pOHTalIbHAsE U BBITECHUTENIbHAs XpoMaTorpadus: KpHBbIE BbIXOJA BEILECTB NPHU
aHaJIu3e.

23. T'a3oBas xpomarorpadus, ee Buabl. [IpUHLIMIBI KW XapaKTEPUCTUKH Ta30-afCcOpOLMOHHONW U
ra30KHUIKOCTHOHN Xpomarorpaduu.

24. KuaxoctHast xpomarorpadus, ee Bubl. [[pUHINIBI B XapaKTEPUCTUKU Ta305KUKOCTHOM.

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

26. PacnpenenutenbHas XxpomaTtorpadus, ee BUbl. [IpuHIUIBI B XapaKTEepUCTUKU ra30 »KUIAKOCTHON
1 KMJIKOCTHO-XUJAKOCTHOM XpoMaTorpaduu.

27. AncopOruonHas xpomarorpadus. Buasl ancopOuuonHoi xpomatorpapuu.

28. XpomaTtorpamMMmbl, OCHOBHBIE XapaKTEPHCTHUKH.

29. KauecTBeHHBIN M KOJMUYECTBEHHBIN aHAJIN3 B KOJIOHOYHOM XpomaTtorpaduu.

30. IMnockoctHast xpomatorpadusi, e€ BHIBL. TOHKOCIOWHas W OyMaxHas XpomaTtorpadwusi.
Xpomarorpaduueckas MoABHKHOCTb.

31. CymHOCTh M KJIacCCH(PHKAIHNS IEKTPOXUMUIECKUX METOJIOB aHANIN3a. AHATUTUYESCKUNA CUTHAIL.

32. Ilorenumometpusi. YpaBHeHue HepHcra. Cxema NOTEHIMOMETPHUYECKOW YCTaHOBKU. Bunisl
ANEKTPO/IOB.

33. Teoperndyeckue OCHOBbI  MOTEHLIMOMETPUUYECKOIO  aHalM3a. BuIbl  MOTEHIMOMETpPUH.
[ToTeHuMOMeTprUYECKOE TUTPOBAHUE.

34. Bonbramnepomerpus. Buabl BoabTaMnepoMeTpun. AMIIEpOMETPUUECKOE TUTPOBAHHE.

35. Tpuanumne: moxsporpaduu. OOmmii Bu oiasporpamMmel. [Tomsporpadudeckast BoaHa.

36. KauecTBeHHBIN M KOJIMUECTBEHHBIN NOJsIporpaduyeckuii aHanu3. YpaBHeHue MnpkoBuya.

37. OcHoBHI KyJTOHOMeTpHH. 3aKoHbI Dapaes.

38. Buuel KynoHOMETpUH. ANapaTypa U TEXHHUKA BHITOJIHEHUS aHAIN3a.

39. KonaykroMerpuyeckuii aHaJIN3, BUIbI KOHJIYKTOMETPHH.

40. KoHayKTOMETpHUYECKOe TUTPOBAHUE, BUIBI KPUBBIX KOHIYKTOMETPUYECKOTO TUTPOBAHMUSL.

o

IIpakTHYecKkHe BONPOCHI

1. [pu turpoBannu 50 mn HCI pacrBopom KOH ¢ koHueHTpanuei 2 MoiIb-3KB/1 OBLIH MOJTyYESHBI
PE3yIbTaThI:



O6nbem pactBopa KOH, mn 3,2 6,0 9,2 15,6 20,0 234

YaenbHas 3IEKTPONPOBOJI- 3,1 2,6 1,8 1,6 2,4 2,9
HOCTh, CMem™

[TocTpoiiTe KPUBYIO TUTPOBAHUS U BBIYUCIUTE HOPMAIBHOCTH CONSTHOM KUCIIOTBHI.

2. Onpenenute SKBUBAICHTHYIO JIEKTPONPOBOIHOCTH pacTBopa annekTponuta AGNO3, Haxoaserocs
B sueiike ¢ dnekTpojamu miomaneio S =1,8-10% m? u paccrosanem Mexxy Humu 1=1072 M, eciu
COMPOTHUBIICHWE W KOHIIEHTpAIUsl pacTBopa paBHbI cooTBeTcTBeHHO R = 4,7 Omu  C = 0,05
MOJIB/II.

3. Ilpu snekrponmse B TeUeHHE HEKOTOpOro BpemMeHu ¢ = 10 MuH Boeiaensercs m = 0,365 r BemiecTra,
ANEKTPOXMMUYECKHUIT SKBUBAJICHT KOTOporo paseH K =1,97 r/A-4. Onpeaenure cuity TOKa.

4. OrnpenenuTe KOHICHTPAIUIO UCCIEIYEMOr0 pacTBOPA, €CIH Ui CTAaHJAPTHOTO pacTBOpa C U3BECT-
Hoit KoHneHTpanueii C = 5-1073 Mons/n 3HaYeHuE MpeneapHOro AUMQy3MOHHOTO TOKA PaBHO lg =
25 MKA, a mis uccaeayemoro 1,=50 MKA.

5. Omnpenenure BpeMsi 00pa3oBaHMs OJHOW KAl PTYTH, €CIIM Macca PTYTH, paBHa 3 mr/c, K03ddu-
uuenT 1uddy3uu HOHOB ABYXBaleHTHOTO Meramna paseH 0,15-107° cm?-¢c !, mpenenbHbIil TOK Me-
tana lg =30 MKA, KoHIEHTpamus HoHOB MeTamna 1,510 moms/m.

6. Ucnone3ys ypaBHenue Konbpaymia ajis BOAHOTO pacTBOpa CHIBHOTO 3JIEKTPOJIUTA C M3BECTHOU
xonnentpanueii C = 0,5 KMOIb-3KB/M°, ONpeeNuTe SKBUBAIEHTHYIO 3JIEKTPOIPOBOIHOCTH MPHU
OECKOHEYHOM pa3Be/IeHUH, €CIIH IMIUpUYecKas MocTosiHHas ypaBHeHus a = 0,508, skBuBaneHTHas
3JIEKTPONPOBOAHOCTH paBHA A = 9,9 OM~1-M? kMomB-3KB L,

7. Kakoe KoJIM4ecTBO 3JEKTPHUUECTBA PACXOIyeTCs B X0€ KYJTOHOMETPUUYECKOTO aHallnu3a, €ClIi Macca
BemecTBa paBHa 0,25 T, a MEKTPOXHMMUYCCKHI SKBUBaNEHT paBeH 2-107° r/A-c.

8. Ilonp3ysck 3akoHOM Dapajesi, ONpeaesuTe dICKTPOXUMHUUSCKUI SKBHUBAJICHT BEUIECTBA, €CIU XU-
MUYECKHUI SKBUBAJICHT paBeH 8,97 r/MOJIb-IKB.

9. Yemy paBHa KOHIICHTpAlXs HOHOB B Macce pacTBopa, eciau Au(y3noHHBIA TOK paBeH 15 MKA, a
K09 GUIMEHT TIponopIHoHanbHOCTH Ky paBen 7,5-10-5,

10.  Ilpwm momsiporpadupoBanuu 10,0 M pacTBOpa HUKOTHHAMHUAA TOJTYYeHA BOJHA BHICOTOM 38
MmM. Ilocne nobGaBienus k 3Tomy pactBopy 1,50 M1 cranmapTHOro pactBopa, coiepxamiero 2,00
MI/MJ HHKOTHHaMHUJa, BOJHA yBenuumiach 1o 80,5 mMm. Paccumrtarh cojepkaHue mpemnapara
(Mr/Mi1) B aHaJTM3UPYEMOM pPacTBOpE.

11. B xoae KOHIYKTOMETPUYECKOIO aHajau3a Obljaa OIpeneseHa yJelbHas 3JEeKTPOIPOBOJHOCTb,
paBHas 1,15-10* Om M. KakoBa KOHIIEHTpaIys MCCIIETyEMOT0 PpacTBOPA, ECIIM MOJISPHAS JJIEK-
TPONPOBOHOCTH paBHa 8,5 OM -M?MoJIb 1?

12.  TlocTpowTh KpWBYIO MOTEHIMOMETPHUECKOTO TUTPOBAHMS B KoopAauHatax ¢ — V. Paccumrarth
koHueHTpauuto CaClz B pactBope (1/1), ecnu npu TuTpoBanuu 20,0 M aHATM3UPYEMOT0 pacTBOpa
pactBopom Hgo(NO3), ¢ xonmentparueit 0,0500 MOIb-3KB/JT TIOTY IHIIH:

Vi, oy, ML 10,0 150 | 17,0 |17,5 179 18,0 18,1 |185 19,0
¢, MB 382 411 | 442 457 498 613 679 700 709
13.  Ompefenure BENMUYUHY MPeIENbHOTO TOKA MEIM, €CIM KOHIEHTpAIs BelecTsa papHa 4-1073

MoItb/11, Kodddurment muddysun D=0,9-10"° cm? ¢ %, Macca pTyTH, BHITEKAONIAs U3 KAMMIIApa 3
Mr/c, BpeMsi 00pa30BaHUs OJHOM Karm T = 4 c.
14. Onpenenure koHcTanTy aucconuaruu 0,0218 monb-3xB/1 pactBopa NH4OH, ecnu ynenbHas

3JEKTPONPOBOAHOCTh pacTBOpa paBHa 2,04 10‘3OM‘1-CM2, a DKBUBAJICHTHAS 3JIEKTPOIPOBOJHOCTD

TIpH GECKOHEYHOM Pa3BEIEHHH A paBHA 281 OM - MoIb-dKB L cM?,
15. Onpenenure 3IEKTPOXUMUYECKHI SKBUBAJIEHT TPEXBAJIEHTHOTO METajlla, €ClU B Ipoliecce

JIEKTpoIIN3a 3a 3,5 MUHYTHI Belaenuioch 0,2752 r meTtana npu cuiie Toka 3 A.



16.  3nauenus Rf mpu xpomarorpaduyeckoM pazaeiieHUH MOHOB Ha Oymare B cpene OyraHona,
HaceienHoro 2 M pacrsopom HC1 cocrasnsior: Cd — 0,6; Zn — 0,6; Bi — 0,5; Al — 0,1. Kakue u3
HMOHOB HE MOTYT OBITh YeTKO uAcHTU(pUIIMPOBaHbBI U3 cMecH: a) Zn, Al; 6) Cd, Zn; B) Bi, Al?

17. CwmenieHre 30HbI KOMITOHEHTa B OyMa)kHOW Xpomatorpaduu paBHO 54 MM, a cMmenieHue GpoH-
Ta pactBoputelns paBHo 61 mm. UeMy paBHa xpomarorpaduyeckas Mo IBUKHOCTH?
18.  H3BecTHO, 4TO Yepe3 KOJOHKY ¢ KaTHOHUTOM mnpomycTiiin 400 M pacTBopa Kajablusi ¢ KOH-

nentpanuei 0,06 Momb-3kB/1. B mopumsx amoara mo S0 MIT OTYYWIH Psii 3HAYSHUH KOHIIEHTpPA-
uuit Ci. Onpenenure Maccy KaTMOHUTA, €CJIM €ro JUHAMHYECKas eMKOCTh paBHA 1,12~10’3 MOJIB-
JKB/T.

[Ipo6a smroara 1 2 3 4 5 6
Ci, MOJIBb-DKB/ 0,018 0,022 0,031 0,043 0,060 0,060
19.  JInst KOJMYECTBEHHOTO ONPE/ISIICHUSI AMHUHOYKCYCHOM KUCIOTHI B aHAIIM3UPYyEMOM o0pa3siie uc-

TM0JIB30BAJIM METOJI TOHKOCIIOMHON XpoMaTtorpaduu. [ cTaHAapTHBIX 00pa3loB MOJYYEHBI Clie-
JYIOILKE Pe3yIbTaThl:

Konnenrpanust aMUHOYKCYCHOMU KHCIIOTHL, | 5,0 10,0 15,0
MKr/0,01 M
[Tnomap IaTHa, MM2 14,1 23,6 36,2

Jliia mocTpoeHus KanuOpOBOYHOTO rpadrka HCIONIb30BaHa 3aBUCUMOCTD IJIOMIAAN MATHA OT KOH-
LIEHTPAllui aMUHOYKCYCHOM kuciothel. HaBecky maccoit 1,008 r pacTBopuian B MepHOH KojiOe BMe-
ctumocthio 100 mut. 3atem 0,01 mu pactBopa xpomatorpadupoBanu metogoMm TCX U momyduniu
IATHO TUIOMAAbo 18,6 Mm% OmnpenennTe MacCOBYIO JOJF0 AMUHOYKCYCHOH KHCIIOTHI B aHATU3UPY-
€MOi1 HaBeCKe.

20. CKOpOCTh TOTOKA Ta3a-HOCHTENs Tenus cocTapiseT 30 cv®/mun. OnpeenuTe yaepKuBaeMblii
o0bem okcuna yraepoaa CO Ha JaHHOM KOJIOHKe, eclid BpeMs yaepkuaHus renus 40 c, okcuua
yraepoaa — 6 MuH. ['enuii Ha JaHHOHM KOJIOHKE MPAaKTUYECKU HE cOpOupyeTcs.

21.  Paccumtarh MaccoByto 100 (%) KOMIIOHEHTOB I'a30BOM CMECH MO CIeIyIOIUM JaHHbIM, TO-
Jly4YE€HHBIM METOJIOM Ira30BOIl XpoMaTorpapuu:

la3 S, Mm? k
Benson 20,6 0,78
Tonyon 22,9 0,79
OTHIIOEH30T 30,5 0,82
Kymon 16,7 0,84
22. [IIupuHa ocHOBaHUs XpoMaTOrpauuecKoro muka 3taHona cocrasiser 20 mm. Uucio Teoperu-

YeCKUX TapesoK /sl dTaHoja Ha AaHHOU KosoHke paBHO 2000. CkopocTh IBUXKEHUS JUarpaMMHON
nentsl camonucna 1200 Mmm/4. Beraucauts Bpems yiep>KUBaHMsI STaHOA.

23.  Ilpwu ompeneneHnu STUIIOBOTO CIIUPTA METOJOM Ta30BOM XpoMaTorpaduu H3MEPHIIN BBICOTY
IIMKOB B 3aBUCUMOCTH OT MAcChl CIIUPTA U MOJIYYHIIU CIEAYIOIINE JaHHBIE:

m, Mr 0,2 0,4 0,6 0,8 1,0
h, mm 18 37 48 66 83

s 0,02 T uccnenyeMoro pactBopa MmoyiydeH MUK BBICOTOW 57 MM.  BBIUHCIINTH MAacCOBYIO JIOJTIO
(%) ATHIIOBOTO CIIHpTA.




24.  Yepes KOJIOHKY, 3alOJHEHHYIO0 KaTHOHUTOM Maccoil 10 r, mpomyctunu 250,0 mu. Beixoasiue
W3 KOJIOHKM mopuuu pactBopa mo 50,0 mn tutpoBaym 0,1 H. pacTBopoM THOCyIb(haTra HATpHs
Na2S203 (fss = 1) 1 moMyuniIM CIEAYIONUE PE3yIbTATHI:

[Topmus pacTBopa 1 2 3 4 5
Pacxonx tnocynbdara 0 12,00 25,00 39,20 39,20

Ha TUTPOBAHUC, MJI

BEIUHCIUTS TMHAMUYECKYIO €MKOCTh (MMOJIB/T) KATHOHUTA 110 MM, €CIIM MOJISpHAs Macca SKBH-
BaneHTa cocrasnser M(1/2 Cu?).

25.  IllupuHa OCHOBaHMS XpOMATOrpaUUEecKoro IHKAa a30Ta cocTaBiseT 12 mMm. Paccrosnue Ha
XpOMaTorpaMMe OT MOMEHTA BBEIEHHMsS IPOOBI 10 CEPENMHBI IMKa a3oTa cocTasiseT 14 cm. Bei-
YHCITUTD YHCIIO TEOPETHUECKHX TAPENOK B JAHHOH KOJOHKE.

Tunoeou eapuaHn IK3AMEHAYUOHHO2O ounema 6 3-om cemecmpe

BEJITOPOJICKUM I'OCY IAPCTBEHHBIN TEXHOJIOTMYECKUIA
YHUBEPCUTET um. B.I'. IllyxoBa
Kadenpa teopernueckoil U NpUKIATHON XUMHUH
HI/ICHI/IHHI/IHaZ AHaJ'II/ITI/I‘lCCKaH XUMUSA U d)HSHKO-XHMH‘leCKHe MCTOJAbI daHAJIN3a

Hanpasnenue: 18.03.01 — Xumudeckasi TeXHOJIOTHUS
ITpodws: 18.03.01-01; 18.03.01-02; 18.03.01-03

3K3AMEHAIIMOHHBINA BUJIET Ne _

CIeKTpOCKOITHS, METO/IbI CIICKTPOCKOITUH, AaTOMHBIC i MOJICKYJIIPHBIC CIIEKTPHI.

2. T'azoBas xpomarorpadusi, e¢ Buibl. [IpUHIMIBI ¥ XapaKTEPUCTHKH TIa30-aJACOPOIIMOHHON
xpomarorpadpuu

3. PaccumraiiTe K03(p(HUIIMEHT MOJIIPHOTO TIOTJIOIICHUS OKPAIICHHOTO pacTBopa Fe ¢ cynbdoca-
JUIAIOBOH KUCIOTOMH, comepxkaero 4-107° r/nqm® Fe®* | ecu Tommmna ciost 2 cM, a onTHye-
cKas IoTHocTh 0,56.

4. OmnpenenuTe BeINUYNHY NPEAETLHOTO TOKA MEIH, ECITM KOHIIEHTPAIHs BellecTBa paBHa 4-1073
MoItb/1, Kodddumuent auddysuu D=0,9-10-5 cm?c ™!, Mmacca pTyTH, BHITEKAIOMIAS U3 KAMMILIAPA
3 mr/c, BpeMsi 00pa3oBaHUsI OJTHOM KA T = 4 C.

=

OnobpeHo Ha 3aceaHuy KadeIpbl « » 20 1. ITpotokom Ne

3aB. kadeapoii B.1. ITaBnenko

5.2.2. IlepevyeHb KOHTPOJBLHBIX MATEPHAJIOB
JJIAL 3AIUUTHI KYPCOBOI'0 MPOEKTa/ KYpCcoBOil padoThl

BrlinonHenne KypcoBOro mpoekTa/padoThl MO JUCHUIUIMHE «AHAJTUTHYECKas XH-
MUA U PU3UKO-XUMUUECKUE METO/IbI aHAJIN3a» HE MPEAYCMOTPEHO YUEOHBIM IIITAaHOM.

5.3. TumnoBble KOHTPOJILHBIE 3aJaHNUS (MATEPHUAJIbI)
JJISl TEKYLero KOHTPOJISA B ceMecTpe
Texymmii KOHTPOJIb OCYILIECTBIISIETCS] B TEUCHUE CEMECTPOB B (hOpME 3aLUTHI Jia-
O0paTOpHBIX paboT, KOJUIOKBUYMOB, KOTOPBIE BKITIOUAIOT C/Iauy TEOPETUYECKOTO MaTepHa-
Jla ¥ pelleHne 3a/1a4 o Kaxxaou teme. Kpome Toro, cTy1eHTsl BO 2 CEMECTPE BBIIOIHSIOT
VH/IMBHUYaJIbHOE JIOMALIHEE 3a/IaHKE 110 KUCIIOTHO-OCHOBHOMY TUTPOBAHHIO M 3aILMUIIAIOT



€ro BMECTE CO c/jauell BTOPOro KOJUIOKBUyMa (METOJ1 HelTpanu3aiun). TeKynuil KOHTPOIIb
M3y4YEHUs] TEOPETUYECKOIO MaTepualia 1o BONpocaM KOJUIOKBUYMOB BO3MOKHBI SKCIIPECC-
METOZOM KOHTPOJISI 3HAHUH C UCIIOJIb30BAHUEM TECTUPOBAHMUSL.

BrimonHeHne KOHTPOJIBHBIX paboT MO JUCHUILUIMHE «AHAIWTUYECKass XUMHUS U
OXMA» HEe peayCMOTPEHO YUEOHBIM IJIAHOM.

Bomnpoce! 1is1 3a1UThl J1a00pATOPHBIX PadOT NPUBEACHBI B KOHIIE KaX10M J1a00-
paTopHOi paboTHI B pa3/iesie KOHTPOJIbHbIE BOIIPOCHI U 33/1a4H JJIs1 CAMOIMOATOTOB-

ki [1. TlomysktoBa B. A. Teopus u mpakTuka aHanutudeckoit xumuu. Yacts |. Xumuueckue

MeToAbl aHanu3a : jabopatopHblil npakTukyM / B. A. TlomyskToBa. — benropoa: u3a-so bI'TY,

2021.-172 c¢. — Pexwum gocryna:
https://elib.bstu.ru/Reader/Book/2021051715005286600000655453.

2. IlomyskxrtoBa B. A. Teopust u npaktuka ananutudeckoi xumun. Yactep |l. Ousnko-xumMudeckue
METO/bI aHaIu3a : JJabopaTtopHbIid mpakTukyM / B. A. [TonyskToBa, B.JI. MyxaueBa. — benropo:
W31-BO BITY, 2021. - 208 C. — Pexum JlocTyna:
https://elib.bstu.ru/Reader/Book/2021102811173426800000654354.

st 3amuThl 1a00paTopHO paboThl HEOOXOUMO:

a) BBIMOJHUTHh SKCIEPUMEHTAIBHYIO YacTh PabOThI, TPOU3BECTU OOPaOOTKY pe-
3yJIbTATOB B COOTBETCTBUHU C TPEOOBAaHUSMH, NMPUBEICHHBIMU B Ja0OpaTOPHOM
MIPaKTUKYME;
0) MOATOTOBUTHL OTBETHI HA KOHTPOJILHBIC BOMPOCHI U PEIIUTH 3a/1a4H.
Pemenve poMaimmHux 3aiad sBJASETCS YacThIO MOJTOTOBKHU K CIade MPaKTUYECKON
YacCTH KOJIJIOKBUYMOB.

Bomnpocs! AJis1 310U THI J1a00PATOPHBIX PadoT
(mpumep 1 — naboparopHasi padora)

-

. B 4em CymHOCTh TUTPUMETPUYECKOTO aHAIHN3a?
. UTo Ha3bIBaeTCs: a) ONpeeNseMbIM BEIIECTBOM? 0) peareHTom?
3. Kakoii meTon anamm3a WCHONB3YIOT ISl OMpEAeNieHUs KOHIIGHTpAIMH KHUCIOT U
ocHoBaHMi? [IpuBeCTH ypaBHEHHE PEaKIUU, OTPAKAOIIEE XUMU3M OIIPEIEIICHUS.
. UTo Ha3bIBAE€TCSl TOUYKOU SKBUBAJICHTHOCTHU, KOHEUYHOU TOUKON TUTPOBAHUSA?
. Kax ¢dopmymupyercs mnpaswio mpomnopuuonansHocTi? Kakoit  gopmynoit oHO
BbIpaxkaeTcs?
6. Kakre uHAMKATOpPBl MCIOJIB3YIOT B KHUCIOTHO-OCHOBHOM TuTpoBaHuu? Kakyto
OKpacKy OHH UMEIOT B TOYKE S3KBUBAJEHTHOCTH, B KUCJION U IIEJIOYHOM cpenax?
/. Kak ycTaHaBIMBaIOT KOHLEHTPAIMIO BEIIECTBA METOJOM MUIETUPOBAHUS, METOAOM
OTAEIBbHBIX HABECOK?
. Kak paccunrars TOuHyI0 HaBecKy menoun? Kakne npuMecu COIEpKUT IIET0Yb?
9. YUto noka3biBaeT MonpaBovHbId KOADOUIIMEHT, B UEM €r0 CMBICIH?
10. Tlpueaurte popmyibl Uis pacuyera HaBeCKH 1O u3BecTHOM HopMmaiibHOCTH (N),
tutpy (1),
11. TIlpuBemute  QopMynbl  JUisi  pacyeTa  HOPMAJIBHOCTH MO  MpaBUILY
MIPONOPLUOHAIIBHOCTY M HOPMAJILHOCTH 110 TUTPY peareHra 1p,.
12. UYro BeIpakaeT THTP peareHra 1o ompeaeisemMomy BemiectBy (75.). Ilpuseaure
(dopMyiTy 715 pacueTa HaBECKU U HOPMAJIBHOCTH 110 T3/4.

N

o

oo


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

3amavu 1J19 JOMAIHEro pelnieHus (mpumep)

13. Kakas HaBecka NaOH HeoOxommma st mpurotoBieHus 200  wu
0,1 moib-3kB/1 pacTBOpa?

14, KakoBa HOpPMalbHOCTh CepHOM Kuciotel, ecau B 500 M pacTBOpa
conepxutcs 4,9 r HySO,4?

15. UYemy paBHa HOpMasibHas KoHueHTpanus 10%-Horo pacTBopa CEepHOM KHCIIOTHI
(mumoTHOCTH pacTBopa 1,04 r/emd).

16. HopmansHocTh pactBopa H,SO4 paBHa 0,1 Monb-3kB/11. UeMy paBeH TUTP ITOTO
pactBopa?

17. Kakoii obvem 0,1 MOJB-3KB/A IIEIOYM B3SAT Ha THUTPOBAHHUE, €CIM PaCXOl
XJIOPUCTOBOOPOIHOM KUCIOTHI cocTaBui 10 mit 0,1250 momnb-3kB/11?

18. Yemy paBeH momnpaBouHbli kKoddduiment, ecau TuTp pactBopa NaOH pasen
0,004036, a Nyeop = 0,1 MOMIB-3BK/11?

19. PaccumraiiTe HOPMAJIBHYIO KOHIICHTPAIIMIO pAacTBOpa IIMABEJICBOM KHUCIOTHI,
npurotoBieHHoro pactBopenueM 3,122 r HyC,04-2H,O B MepHOW  KoJOe
BMECTUMOCTHIO 250 M.

20. Cxonbko mporeHTOB HHAUGGEPEHTHBIX NpUMeced COAEpXHUT oO0pazer Oypshl,
ecu Ha TUuTpoBaHue HaBecku ero 0,5618 r 3arpaunBaerca 14,6 ma 0,2 MOIb-3KB/I
pactBopa HCI1 ¢ K = 0,9865.

CobecenoBanue. [Ipeamnonaraer onpoc CTYJEHTOB Ha KaXKJIOM JIabOpaTOpPHOM
3aHSITUHU, C LEJIbIO 3aKPEIJICHUs MaTepralia, KOHTPOJIS MOJTYUYCHHBIX 3HAHUI U BbISBIIC-
HUSI CJIA0OBIX MECT B YCBOCHUM M IOHMMAHUU MaTepHaa.

5.4. OnucaHue KPpUTEPUEB OLEHNBAHUS KOMIIETEHIMIA U IIKAJIbI OLleHUBAHUS

[Ipu nmpomMexyToYHOW aTTecTauuu B (opMe SK3aMeHa U U PepeHIITPOBAHHOTO
3aueTa UCIOJIb3yeTCsl CIASAYIOIIasl Kajla OLICHUBAHUs: 2 — HEYJIOBJIETBOPUTEIBHO, 3 —
YIOBJIETBOPUTEIBHO, 4 — XOpOLIO, S — OTIUYHO.

Kpurepusamu oueHMBaHus JOCTUKEHUN ITOKA3aTEIEH SBIISIIOTCS:

Ilokazarens oneHu- Kpurepuii oneHnBaHus
BaHUS pe3ynbTara
00y4eHHs 10 JUCIH-
IIJINHE

3HaHUs 3HaHHe TEPMHUHOB, ONIPEIECICHUM, OHITUH

3HaHME OCHOBHBIX 3aKOHOB U CYUTHOCTH METOJOB aHAJIUTHYECKON XUMUU
O0BeM OCBOCHHOT'O MaTepurasa

[TosiHOTa OTBETOB HAa BOIIPOCHI

YeTKOCTh U3JI0KEHUS] M HHTEPIIPETAMY 3HAHUI

VYmMmenus
YMeHHne mpUMEHSATh OCHOBHBIC 3aKOHBI XUMUU U (DU3UKU U MaTeMaTHde-

CKHC COOTHOUICHUA IJId PCIICHUA TCOPECTUYCCKUX U NPUKIIAAHBIX 3a/1a4

VYMenmne IIpOBOAUTH Ka4eCTBEHHBIM W KOIWYECTBEHHBIM aHAIN3 HHIWBUY-
QJIBbHBIX BEIIECTB, MHOTOKOMIIOHEHTHBIX CUCTEM

YMeHre ucnoib30BaTh CIIPAaBOYHBIC NaHHBIC U PE3YIbTAThEl XUMHYCCKOI'0 U
(U3NKO-XUMHUYECKOTO SKCIIEPUMEHTA Ui ONpEeJeNIeHHs] COCTaBa aHAJIN3H-
pyemMoii mpoOsI.




YMeHue aHaM3upOBaTh U CPAaBHUBATh BO3MOXKHOCTH, IIPEUMYLIECTBA U HE-
JOCTAaTKH, TPaHULIBI IPUMEHUMOCTH Pa3HbIX METOI0B aHaIU3a

YMmenue NPUMCHATH Pa3JIMYHBIC MCTOAUKH YCTAHOBJICHUA KaUCCTBCHHOI'O U
KOJIMYCCTBCHHOI'O COCTaBa BE€IICCTBA.

YmMmenue MNPUMCHATH PE3YJIbTAThl XUMHWYCCKOI'0 U (1)I/ISI/IKO-XI/IMI/I‘-I€CKOI‘ ()
OKCIICPUMCEHTA JJIA pECIICHUS 3ada4 HpO(beCCI/IOHaJIBHOfI JCATCIIBHOCTH.

HaBbeiku

BJIaI[eTB HaBbIKaMU IMPUMCHCHUA XUMHUYCCKUX U HHCTPYMCHTAJIbHBIX MCTO-
JA0B UCCICOOBAHUA, a TAKKEC TCOPECTUUCCKHUX 3aKOHOB K PCHICHUIO IIPAaKTH-
YCCKHUX BOIIPOCOB XUMHUYECKOM TEXHOJIOTHU.

Bnagers merogamu 00pabOTKH pe3yJbTaTOB, MPHEMaMU MOUCKAa HEO0OXO-
JMMBIX JIAHHBIX C MCIIOJIh30BaHHEM OMOIMOTEUHBIX M IHTepHET-pecypcoB

BJ'Ia,I[CTI) METOJaMH pa6OTBI Ha OCHOBHBIX (bI/ISI/IKO'XI/IMI/ILIeCKI/IX HpI/I60an u
MPAKTUYCCKUMHU HABBIKAMH CAMOCTOATCIILHOI'O IMPOBCACHUSA XHUMHUYCCKOI'O
OKCIICPUMCHTA.

OHCHKa MMpernoaaBaTCICM BBICTABJLICTCA HMHTCIPAJIBHO IIO BCCM IIOKA3aTCIIAAM U
KPUTCPHUAM OLCHUBAHUA.

OI.[GHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHVI 10 TIOKAa3aTeai0 _3HaHMS.

Kpurepunit YpOoBEHb OCBOCHHSI U OLICHKA
2 3 4 5
3Hanue TepMu- | He 3HaeT TepMHHOB | 3HAET TEPMUHBI U 3HaeT TEpMUHBI U 3HaeT TEPMHUHBI U
HOB, OIIpeJee- U OIpesiesICHUI OIIpEAENICHUs, HO oTnpeneIeHus OTIPEACTICHHUS, MOXKET

HUH, TOHITHH

JOIyCKaeT HeTOY-
HOCTH (hopmynupo-
BOK

KOPPEKTHO CPOpMy-
JIMPOBAThH HX CaMO-
CTOSITENTBHO

3HaHNue OCHOB-
HBIX 3aKOHOB
aHAJATUYIECKOMN
XUMHUN

He 3naeT ocHOBHEIE
3aKOHBI aHAJIUTHYE-
CKOHl XUMHH

3HaeT OCHOBHbIE
3aKOHBbI aHAJINTHYC-
CKOHM XMMHH, HO
JIOTTyCKaeT HETOY-
HOCTHU B OpMYITH-
POBKax U 00BsICHE-
HUH

3HaeT OCHOBHbIE
3aKOHBI aHAJUTHYE-
CKOM XMUMUH, yMEET
MIPUMEHSATH B pellie-
HUU TPAKTUIECKIX
3a/1a4, JIOMycKas
HEKOTOphIE HETOY-
HOCTH

TBep/0 3HaeT oc-
HOBHEBIE 3aKOHBI
aHAJINTUYECKOHN XH-
MHH, YMEET TpUMe-
HATH B PEIICHUN
MPaKTUYECKUX 3329

O0BEM OCBOEH-
HOTO Marepuaja

He 3naeT 3Haun-
TEJILHOM YacTH Ma-
Tepuaia Iuciu-
IUIMHBI

3HaeT TOJIBKO OC-

HOBHOM MaTepuan

JUCIUIIINHBI, HE
YCBOMWJI €r0 JIeTalIen

3HaeT MaTepua
JUCLHUIUINHEI B 10-
CTAaTOYHOM 00BEME

OGnazaet TBEpABIM U
TIOJIHBIM 3HAHUEM
marepuaa JuCIu-
IUIMHBI, BJIAAEET JI0-
TIOJIHUTEIIbHBIMH 3HA-
HHUSAMHU

IlonHoTa OTBETOB
Ha BOIIPOCHI

He naer orBeTsl HA
OOJIBIINHCTBO BO-
MPOCOB

JlaeT HEmOJIHEBIC
OTBETHI Ha BCE BO-
MIPOCHI

JlaeT oTBeTHI Ha
BOTIPOCHI, HO HE BCE
- TIOJTHBIE

[aer nonsele, pas-
BEPHYTHIE OTBETHI HA
NOCTaBJIEHHBIE BO-
POCHI

YeTKoCcTh U3J10-
JKEHUS] U UHTEP-
MpeTauy 3HaHu!

Wznaraer 3nanus
0e3 TOru4ecKo Imo-
CJI€A0BAaTCIIbHOCTHU

W3naraer 3HaHuA ¢
HapyILICHUsMH B
JIOTHYECKOH 1ocIIe-
JTOBATEILHOCTH

Usnaraer 3Hanus 6e3
HapyIICHUH B JIOTH-
YeCKOH IociieIoBa-

TEJILHOCTH

Wznaraer 3HaHus B
JIOTHYECKOH TocIie-
JIOBaTeJIbHOCTH, Ca-
MOCTOATENIBHO UX
UHTEPIIPETUPYS U
aHATU3HUPYS

He wimoctpupyet

M3II0KEHHE TOsIC-

HAOIMUMH ITPpUME-
pamu

IIpuBoauT NOSICHSI-
IOLLME PUMEPBI, HO
¢ ommnoOKaMu

IIpuBoauT nosicHs-
IOLAE IIPUMEPBI
KOPPEKTHO H I10-

HATHO

[Ipumenser 3nanus
K PEIICHUIO pa3ind-
HBIX MIPOOJIEM B
CMEXKHBIX 00J1aCTsIX
XUMHH U XUMHUYe-
CKOM TEXHOJIOTHH,
pacKpbIBas MOJHOTY
YCBOEHHBIX 3HAHUU




HesepHo uznaraer
U UHTEPIPETUPYET
3HAHUA

Jomyckaet He-
TOYHOCTH B H3JI0-
KEHUU U UHTEp-
NpeTanyy 3HaHUN

I'pamoTHO U 11O
CYyILIECTBY U3Jara-
eT 3HaHUs

I'paMOTHO ¥ TOUHO
H3JIaraeT 3HaHus,
CaMOCTOSTEILHO U
B IIOJIHOM 00BEME
BBIIOJIHSIET aHAIN3
Y OLICHKY TOJY-
YCHHBIX 3HAHMH

OHCHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ 10 TTIOKA3aTEI0 _ Y MCHHUS.

Kputepuit

YpoBEeHb OCBOEHHUS U OlLICHKA

2

3

4

5

YMeHue NpuMeHsITh
OCHOBHBIC 3aKOHBI 1
COOTHOILIEHHUS aHa-
JIMTHYECKON XUMHUU
JUTSL pELICHUS TEO-
PETHYECKUX | TPH-
KJIaaHBIX 3a7a4

He ymeer npume-
HSATh OCHOBHBIE 3a-
KOHBI U COOTHOIIIE-
HUS aHAJIMTHYECKOM

XUMMH 1A pelie-
HUS TEOPETHYECKUX
U TIPUKJIAJHBIX 3a-

naq

YMeeT 4aCTUIHO
MIPUMEHSTH OCHOB-
HBIC 3aKOHBI B CO-
OTHOIIICHUS aHaJIN-

THUYECKON XUMHUU
JUISL peIeHus T€0-
peTHYecKUX 3ajay

YMeeT NpUMeHsTh
OCHOBHBIC 3aKOHBI U
COOTHOIIICHUS aHa-
JINTHISCKON XUMHHU
JUISL pEIICHUS TEO-
PETUYECKUX U TIPH-
KJIaJHBIX 33124, HO
JIOTyCKaeT HETOY-
HOCTHU

YMeeT npuUMEHTh
OCHOBHEIC 3aKOHBI 1
COOTHOILIEHHUS aHa-
JINTHYECKON XUMHH
JUISL pEILIEHUS TEO-
PETHYECCKUX H TIPH-
KJaIHBIX 3a7a4

YMeHue npoBOIUTh
9KCHEPUMEHTHI 10
YCTaHOBJIEHUIO Ka-
YECTBEHHOTO U KO-
JIMYECTBEHHOT'O CO-
cTaBa UHIAVBUIY-
AJIbHBIX BCUICCTB U
MHOT'OKOMITOHEHT-
HBIX CUCTEM

He ymeer npoBo-
JUTb HKCIIEPHMEH-
ThI 110 YCTaHOBJIC-
HHUIO KaU€CTBEHHOT'O
Y KOJIMYECTBEHHOTO
cocTaBa UHIUBUIY-
aJIbHBIX BC€OICCTB,
MHOTOKOMITOHEHT-
HbIX CUCTEM

YMeeT npoBoaUTh
9KCIIEPUMEHTBI IO
YCTaHOBJICHHUIO Ka-
YECTBEHHOTO U KO-
JTIUYECTBEHHOTO CO-
CTaBa UHAUBULY-
aJIbHBIX BC€HICCTB,
MHOTOKOMITOHEHT-
HBIX CUCTEM, HO
00paboTKa 3KcIe-
PUMEHTAITBHBIX
JIAHHBIX 3aTPyJAHCHA

YMeeT npoBOIUTh
9KCIIEPUMEHTHI TI0
YCTaHOBJICHHIO Ka-
YECTBEHHOTO H KO-
JHYECTBEHHOTO CO-
cTaBa UHAVBULY-
aJIbHBIX BCOICCTB,
MHOTOKOMITOHEHT-
HBIX CHCTEM U 00-
paboTKy IOJTydCH-
HBIX SKCIICpPUMEH-
TaNbHBIX JAHHBIX.

YMeer caMocTosI-
TEJIHO TUIAHUPO-
BaTh U IMMIPOBOJIUTH
HKCHEPUMEHTBHI 110
YCTaHOBJICHHUIO Ka-
YECTBEHHOTO U KO-
JMYECTBEHHOTO CO-
CTaBa UHIUBULY-
aJIbHBIX BC€IICCTB,
MHOT'OKOMITIOHCHT-
HBIX CUCTEM H IIPO-
BOJIUTH OOPa0OTKY
Y aHAJIW3 TIOJTy4eH-
HBIX SKCIICPUMCH-
TaJIbHBIX JAaHHBIX

YMeHune ucnomub3o-
BaTh CIIPaBOYHBIE
JaHHbBIE U PE3YJib-
TaThl XUMHYECKOTO
" QU3HKO-
XHMHYECKOTO JKC-
HepUMeHTa IS
OIIpe/IeNeHHs CO-
cTaBa aHAJIM3UpPYe-
MO TIPOOBLI.

He ymeer ucnomns-
30BaTh CIIPABOYHBIE
JaHHBIE U Pe3yJib-
TaThl XUMHYECKOT'O
U Qu3HKo-
XUMHUYECKOTO 3KC-
NepUMEeHTa IS
OIIpeJIeJIEHUs] CO-
CTaBa aHAJIM3UpYe-
MO TTpOOBI

YMeeT uenoins3o-
BaTh CIIPaBOYHBIE
JaHHBIE U Pe3yJib-
TaThl XUMHYECKOTO
u GU3HUKO-
XUMHYECKOTO JKC-
MEPUMEHTA JUIS
OTIpE/IeIICHHS CO-
CTaBa aHaJM3Hupye-
MO IpOOBI, HO HE
yMeeT HCIOJb30-
BaTh PE3yJIbTAThI
XUMUYECKOro u ¢pu-
3UKO-XUMHYECKOTO
9KCIIEpPUMEHTA IS
OOBSICHEHHS CyIII-
HOCTH HCIIOJIb3Ye-
MOT0 METO/IA.

YMeer ucnoine3o-
BaTh CIIPaBOYHBIE
JTAHHBIC U PE3YIIb-
TaThl XUMHYECKOTO
U QH3HKO-
XMMHYECKOTO JKC-
MEPUMEHTA JIJIs
OTpeJIeNIeHUsI CO-
CTaBa aHaJM3Upye-
MOi1 TpOOBI, yMeeT
WCIIONB30BaTh pe-
3yJILTAThl XUMUYe-
CKOTO ¥ (pHU3HUKO-
XMMHYECKOTO IKC-
MepUMEHTa JUIS
00BSCHEHHS CyIII-
HOCTH UCTIOJb3Yye-
MOTO METO0J1a, HO
JTOTTyCKaeT OITHOKH
B pacuerax.

YMeer ucnoinp3o-
BaTh CIIPaBOYHBIE
JaHHbIC U pe3yJib-
TaThl XUMHYECKOT'O
U Qu3HKO-
XHMHYECKOTO JKC-
HepUMEeHTa IS
OTIpEJICIICHHS CO-
CTaBa aHaJM3Upye-
MOi1 IpoOBI, yMeeT
UCIIOJIB30BaTh pe-
3yJIBTaThl XUMHYE-
CKOTO 1 (pHU3UKO-
XMMHYECKOTO JKC-
NIepUMEHTA TSI
OOBSCHEHHS CyIII-
HOCTH HCIIOJIb3Yye-
MOT'0 METOoJIa

VMenune aHaIu3M-
pOoBaTh U CpaBHU-
BaTh BO3MOKHOCTH,
MPEUMYIIECTBA U

He ymeer ananusu-
pOBaTh M CPABHHU-
BaTh BO3MOXKHOCTH,
MPEUMYILECTBA U

OmmbaeTcs npu
aHaNn3e U omnpese-
JICHHW BO3MOXKHO-
CTEH, IPEUMYIIECTB

YMeeT Nporuo3u-
poOBaTh NOTCHIU-
AJIbBHBIC BO3MOXXHO-
CTH METO/IOB, 3HAET

YMeer aHaIu3upo-
BaTh U CPAaBHUBATH
BO3MOXHOCTH, TIpe-
HMYUIIECTBA U HENO-




HEAOCTAaTKU, I'paHun-
bl IPUMEHUMOCTHU
Pa3HBIX METO0B
aHaJm3a

HEAOCTATKU, I'paHu-
bl IPUMEHUMOCTHU
Ppa3HBIX METOJ0B
aHaJInu3a.

U HEJJOCTATKOB,
TPaHUI] TPUMEHH-
MOCTH Pa3HBIX Me-
TOJIOB aHAJIN3a

MpeUMYIICCTBA U
HEAOCTAaTKH, I'paHHU-
bl IPUMECHUMOCTHU
Ppa3HBIX METOA0B
aHaJin3a, HO JOITyC-
KaCT HCTOYHOCTH.

CTaTKH, 'paHHUIbI
IIPUMEHUMOCTHU
Ppa3HbIX METOJI0B
aHaJInu3a

YMenue MNPpUMCHATH
pa3iIn4HbIC METO-
AWKH yCTAaHOBJICHUSA
Ka4yC€CTBCHHOI'O U
KOJIMYCCTBCHHOI'O
cocCTaBa BCIICCTBA

He ymeer npume-
HATb PA3JINYHEIE
METOIMKH yCTa-
HOBJICHUS Kade-
CTBEHHOI'O U KO-
JINYECTBEHHOTO
CcOCTaBa BEIIECTBA

YMeeT npUMeHsTh
OJIHYy METOJIUKY
YCTaHOBJICHHUS Ka-
YECTBEHHOTO U KO-
JINYECTBEHHOTO CO-
CTaBa BEILECTBA

YMeeT npuMeHsTh B
HETIOJIHOM 00beMe
HECKOJIbKO METOJIUK
JIUKH YCTaHOBJIE-
HHS KAYECTBEHHO-
ro ¥ Kojimye-
CTBCHHOI'O COCTa-
Ba BEILIECTBA

YMeeT NpUMEHSATh B
MIOJTHOM 00BeMe
pas3JIn4HbIe METO-
VKU YCTaHOBJICHUS
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO
COCTaBa BEIIECTBA

YMeHne NpuMeHsITh
pe3yIbTaThI XUMH-
YECKOT0 U (hHU3HKO-
XUMHYECKOTO IKC-
MEPUMEHTA JUTS Pe-
NICHUS 3a]1a9 MPO-
(heccruoHaNbHOMN
JEeSATSILHOCTH

He ymeer npume-
HSTH PE3yIbTaThI
XUMHUYECKOTO U (-
3UKO-XUMUYECKOTO
OKCIIEPUMEHTA TSI
pelreHus 3aaa4d
npoheCCUOHATBHON
JIeITeIbHOCTH

YacTu4HO ymeeT
MPUMEHATD PE3YIIb-
TaThl XHMHYECKOTO
U QU3HUKO-
XUMHYECKOTO IKC-
MIepUMEHTa IS pe-
LIeHHs 3324 Mpo-
(heccuoHanbHON
JEATENBHOCTH

YMeeT NpUMEHATh
pe3yIbTaThl XUMHU-
9ecKoro U (PU3UKO-
XMMHYECKOTO DKC-
MIEPUMEHTA JUTS pe-
IICHUS 3a]1a4 TPO-
(heccroHanbHON
JACATCIIBHOCTHU, HO
3aTPyAHACTCS C
000CHOBaHHEM BbI-
oopa.

YMeeT B MOITHOM
00beMe MTPUMEHSTH
pe3ynbTaThl XUMH-
YECKOro U (hPU3UKO-
XUMHYECKOTO IKC-
TIepUMEHTA JIJIS pe-
IICHMS 33]1a4 [TPO-
(heccuoHabHOU
JIeSITeIbHOCTH

OI.[GHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHVI o Tokazarear _HaBbIKU.

Kputepuit

YpoBEeHb OCBOEHHUS M OLICHKA

2

3

4

5

Bnaners HaBBIKAMU
MIPUMEHEHHUST XUMHU-
YECKHUX U HHCTPY-
MEHTAJILHBIX METO-
JIOB MCCJICIOBAHMS,
a TaKXKe TeopeTHUe-
CKHX 3aKOHOB aHa-
JINTHYECKON XUMHUHU
K pEeIIeHUIO TIPaK-
TAYECKUX BOTIPOCOB
XUMHAYECKOH TeX-
HOJIOTHHA

He Bnaneetr HaBBHI-
KaM# PUMEHEHHUS
XUMHYECKHUX U UH-
CTPYMEHTAIIbHBIX
METOJIOB UCCJIEIO-
BaHMS, a TAKXKE
TEOPETHYECKUX 3a-
KOHOB aHaJINTHUYe-
CKOM XMMUHU K pe-
LICHUIO MTPAKTUYE-
CKHUX BOIIPOCOB XHU-
MHUYECKON TEXHOIO-
701

Bmaneer HaBBIKAMH
MPUMEHEHUS XUMHU-
YECKUX U UHCTPY-
MEHTAJILHBIX METO-
JIOB MCCJICIOBAHUS,
a TaKXKe TeopeTHde-
CKHX 3aKOHOB aHa-
JIMTHYECKON XUMHUHU
K PEIICHUIO TIpaK-
TUYECKHX BOIIPOCOB
XUMHYECKOH TEX-
HOJIOTHHU HE B I10JI-
HOM 00BEME

Braneer HaBBIKAMH
MIPUMEHEHUS XHUMHU-
YECKHUX U HHCTPY-
MEHTAJIBHBIX METO-
JIOB MCCJIEIOBAHHUS,
a TaK)Ke TeopeTHde-
CKHX 3aKOHOB aHa-
JINTHYECKON XUMHHU
K pEIIeHUIO TPaK-
TUYECKUX BOTIPOCOB
XUMHYCSCKOH TEX-
HOJIOTHH, HO JIO-
MMyCKaeT HeTOYHO-
CTH

Bmaneer HaBBIKAMH
MPUMEHEHUS XUMHU-
YECKHUX U UHCTPY-
MEHTAJIBHBIX METO-
JIOB MCCJIEJIOBAHUS,
a TaKXKe TeopeTUde-
CKHX 3aKOHOB aHa-
JIATHYECKOH XUMHUU
K PEIICHHIO TIPaK-
TUYECKHX BOIIPOCOB
XUMHYECKOH TeX-
HOJIOTHH B ITOJTHOM
o0beMe

Bitagers MeTonamMu
00paboOTKH pe3yib-
TaToB, HpI/IeMaMI/I
MOKCKA HEOOXOIU-
MBIX JAaHHBIX C UC-

He Biageer merto-
JlaMu 00paboTKH
pe3ysbTaToB, IpHUe-
MaMH IOMCKa HeOO-
XOJHUMBIX JTAHHBIX C

Brnageer Mmerogamu
00paboTKH pe3yIib-
TaToOB, HpI/IeMaMI/I
MOKCKa HEOOXOIu-
MBIX JAaHHBIX C UC-

Brnaneer meTomamu
00paboTKH pe3yib-
TaToB, HpI/IeMaMI/I
IMOKCKA HEOOX O~
MBIX JAaHHBIX C UC-

Brnageer Mmerogamu
00paboTKH pe3yIb-
TaToOB, HpI/IeMaMI/I
ITOMCKa He0OXOau-
MBIX TAHHBIX C UC-

MMOJIL30BaHUEM HCIIOIB30BaHUEM MMOJIB30BaHUEM MT0JIB30BaAHUEM ITOIB30BAHUEM

OMONMOTEUHBIX U OMOIHOTEYHBIX U OMOIMOTEUHBIX U OMONMOTEUHEBIX U OMOIHUOTEUHBIX U

Wnrepuer-pecypcos | MHTepHET-pecypcoB | MHTEpHET-pecypcoB | MHTEpHET- WHTepHeT-pecypcos
HE B ITOJITHOM 00Be- | pecypcoB, HO JI0- B IIOJTHOM 00BEME
Me ITyCKaeT HETOUYHOCTH

Bnagers MmeTomamu
paboTHI HA OCHOB-
HBIX (PU3UKO-
XUMHUYECKUX NPH-

He Bnaneer mero-
naMu paboThI Ha
OCHOBHBIX (PU3HKO-
XUMUYECKUX IPHU-

Bnageer meromamu
paboTHI HA OCHOB-
HBIX (PU3HKO-
XUMHUYECKUX NPH-

Bnageer meromamu
paboTHI HA OCHOB-
HBIX (pH3HKO-
XUMHUYECKUX MIPH-

Brnaneer meromamu
paboThl HA OCHOB-
HBIX (QU3HKO-
XUMUYECKUX MPHU-




Oopax u
HPaKTUYECKUMHU
HaBBIKAMH CaMO-
CTOSITENIFHOTO TPO-
BEJICHUSI XUMUYe-
CKOT'0 3KCIIEPUMEH-
Ta.

Oopax u
HPaKTHYECKUMHU
HaBBIKAMHU CaMO-
CTOSITEJIHOTO MPO-
BEJICHUSI XUMUYe-
CKOT'0 3KCIEPUMEH-
Ta

oopax u
HPaKTUYECKUMU
HaBBIKaMH CaMO-
CTOSITEIIFHOTO MPO-
BEJICHUSI XUMUYe-
CKOT'0 3KCIIepPUMEH-
Ta HE B TIOJIHOM

Oopax u
HPaKTUYECKUMHU
HaBBIKAMH CaMO-
CTOSITEJILHOTO MPO-
BEJICHUSI XUMUYe-
CKOT'0 3KCHEPUMEH-
Ta, HO JIOITyCKaeT

oopax u
PaKTHIECKAMH
HaBBIKAMH CaMO-
CTOATEILHOTO MPO-
BEJICHUS XUMUYe-
CKOT'0 DKCIIEPHMEH-
Ta B IOJIHOM 00be-

00beMe

HCTOYHOCTH MC

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHE

6.1. MaTepuajbHO-TeXHHYECKOe o0ecredeHune

Ne HaumenoBanue cnieninanbHbIX TOMeIeHU 1 | OCHAIEHHOCTh CIEIUAaIbHBIX TOMEIICHUN 1
MOMEIEHUH 711 CAMOCTOSITENTLHON paboThI MOMEIIEHU 7151 CAMOCTOATEIHbHOM paboThI
1. Y4eOHble ayAUTOPUH [T TPOBEeACHUS JieKu- | Crienuanu3upoBaHHast MeOeITb.
OHHBIX 3aHITHM, TPOMEKYTOUHOH arTecTanuu | MyJIbTUMEAUMHBIN TPOEKTOP, PKPaH, KOMIIb-
u camocTositesabHOM padboTel YK 2 Ne 327,325 | rotep, HOYTOYK
2. YuranbHbIi 327 OUOIUOTEKH ATl CAMOCTOSI- Creunanu3upoBaHHasi MeOesb; KOMIBIOTEP-
TEIHHOU PabOTHI Hasl TEXHUKA, MOAKII0UeHHas Kk cetu «uTep-
HET», UMEIOIIasi TOCTYI B 3JIEKTPOHHYIO MH-
(hopMaIrmoHHO-00pa30BaTEIBLHYIO CPEY
3. YueOusie nadopatopun YK2 Ne308 mns mpo- | Criennanu3upoBaHHas MeOeb.

BEJICHUS JTa0OpaTOPHBIX 3aHSATHH, TPYIITOBBIX
Y UHIUBUIYAIbHBIX KOHCYJIbTALMM, TEKyIEH
Y TIPOMEKYTOUHOM aTTECTAIlIU

BOJISIHBIE U TI€CuaHble OaHU, DJIEKTPOILIUTKY;
aHanuTudeckue Beckl Mapok  BJIKT-500,
BJITI-200, BJIA-200, 31€KTpOHHBIE XWMHKO-
aHasiutuyeckue Becel BK-600; cymmiabHbIE
mkaper CHOJI; mydenpHas meudb; TepMoOKa-
mepa JIY; uentpudyra LUJIM; nuctumistop
AD-15.

¢doroanextpokosopumerpsl KOK-2M, KOK-
3M, ®OK-56M; ananuzarop «IKOTECT-
01»; axBaguctumsitop AJID-15; crnekrpodo-
TOMETpP; MOCT MEPEMEHHOI'0 TOKAa; MOTEHLNO-
metp UB-79; II9BM P-133; nenrpudyrn JI3-
418, IJIC-31M; mkad cymmnbHbiii LF-404;
aneKkTpoiuszepsl JgabopatopHeie EP-4; Bech
BJIKT-500; nonomepsr 3B-76; nonomeps! U-
500; pH-merpsr pH-150M; pedpaxTomerp
NPB-454EM.

HMerorcss KOMIBIOTEPHI U COOTBETCTBYIOIIEE
MIpOrpaMMHOE OOecCriedyeHrue Ui COMpPOBOXK-
JIEHUS] DKCIIEPUMEHTA M BEIEHHUS CIOXKHBIX
pacueToB, a TaKXKe IS IKCIPECC-KOHTPOJIS
BXOJIHBIX 3HAHUH M YMEHHUH PabOTHI C COOT-
BETCTBYIOIINM 000PYOBAaHUEM.

6.2. JIulleH3UOHHOE ¥ CBOOOTHO PACIPOCTPAHsieMoOe NMPOrpaMMHOe obecrneyeHue

Ne I[TepeueHb JTUIECH3MOHHOTO TIPOrPAMMHOTO PeKBH3UTHI MOATBEPXKIAIOLIECTO JOKYMEHTA
o0ecrneyeHusl.
1. Microsoft Windows 10 KopmopatuBHas Cornamennie Microsoft Open Value Subscrip-




tion V6328633. Coramenue IeHCTBUTENLHO
¢ 02.10.2017 mo 31.10.2023). Jloroop mo-
craBku 11O 0326100004117000038-0003147-
01 or 06.10.2017

Microsoft Office Professional Plus 2016 Cornamenue Microsoft Open Value Subscrip-

tion V6328633. CornameHue IeCTBUTENBHO
¢ 02.10.2017 mo 31.10.2023

Kaspersky Endpoint Security «Ctangapt- CyOnunensnonnpli  gorosop Ne 102  or
HeIii Russian Edition» 24.05.2018. Cpok JneWcTBUS JIMIIEH3UH [0
19.08.2020

I'paxxnancko-npaBoBoit JloroBop (Kontpakr)
No 27782 «IlocTaBka mpoijieHHs IIpaBa MoJib-
3oBanus (nmuensun) Kaspersky Endpoint
Security ot 03.06.2020. Cpok nedcTBHs JH-
nenszuu 19.08.2022r.

Google Chrome CBobOomno pacmnpoctpansemoe I10 coracHo
YCJOBHUSIM JIMIIEH3MOHHOTO COTJIAIICHHSI
Mozilla Firefox CBobOomHo pacmpoctpansiemoe 1O coriacHo

YCJIOBUAM JIMICH3MOHHOI'O COTJIallICHUA

6.3. IlepeueHb yUeOHBIX U3TAHUI U YUHeOHO-METOAMYECKUX MATEPHAJIOB

6.3.1. IlepeuyeHb OCHOBHOIi JTUTEPATYPHI

[TonysktoBa B. A. Teopus u mpakTuka aHanuTH4eckor xumun. Yacts |. XuMuueckue MeTo bl aHa-

nu3a : naboparopuslii mpaktukyM / B. A. TlomyskroBa. — benropon: uzn-so BI'TY, 2021. —-172 c.
— Pexum nocryna:

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

2.

[TonyakxToBa B. A. Teopus u npaktuka aHaautuyeckoil xumuu. Yacte |l. @uznko-xumuueckue
METO/bI aHaju3a : JabopaTopHblil npakTukyM / B. A. IlomyskroBa, B.Jl. MyxaueBa. — benropoz;:
HU3-BO BITY, 2021. — 208 C. — Pexum JloCTyma:
https://elib.bstu.ru/Reader/Book/2021102811173426800000654354.

AHanuTuyeckas XUMUS : METOJUYECKHE YKa3aHUs K BBIIIOJHEHHIO pacueTHO-rpapUuecKux 3a-
nanuii / coct.: B.A. IlonmyskroBa. — benropox: M3a-so BI'TY, 2018. — 48 c. — Pexum nocryna:
https://elib.bstu.ru/Reader/Book/2018070413110442800000651899.

6.3.2. IlepeyeHb TONOJTHUTEILHO JTUTEPATYPHI

CripaBouHO€ PYKOBOJICTBO 110 aHAIMTUYECKONW XUMHUU U (PU3UKO-XUMUYECKUM METOAaM aHaIu3a:
VYu4e6. mocobue / U. B. Tukynosa, H. B. [lpo6uunikas, A. 1. Apremenko u ap. M.: Beicm. 1llk.,
2009. -413 c.

. Bacunwes, B. II. Anamutnueckas xumusd. KH.l. TuTpumerpuueckue M TpaBUMETPUUYECKUN

MeToabl aHanu3a. — M.: Jlpoda, 2007.

Bacunbes, B. I1. Ananmutnueckas xumusa. Ka.2. Ousuko-xuMuueckre MeTOAbl aHaiauza. — M.:
Hpoda, 2005.

Bacunbes, B.I1. Ananutnyeckas xumusi. COOpHUK BOIPOCOB, ynpaxkHeHuil u 3aaad / B. I1. Ba-
cunbes, JI. A. Kouepruna, T. JI. OpnoBa. — M.: [Ipoda, 2003.

Poluektova, V. A. Analytical chemistry and phisycal-chemical methods of analysis : yue6HOE
nocobue / benropox: Uzn-so bI'TY, 2010.

Cmocapp, A. A AHanuTHueckas XUMHS W (DU3MKO-XUMHUYECKHE METOAbl aHamuza. Y. 2.
Ou3NKO-XMMHUUYECKHEe MeToNbl aHanm3a: Yueb. mocodue / O. A. Cirocaps, B. A. TlomyskToBa —



https://elib.bstu.ru/Reader/Book/2021051715005286600000655453
https://elib.bstu.ru/Reader/Book/2021102811173426800000654354
https://elib.bstu.ru/Reader/Book/2018070413110442800000651899

NogakrownpE

benropoa: BI'TY um. B.I'. lllyxosa, 2008. — 150 c.

. Banosa (KombuioBa), B. JI. Ananmutuueckass XuMusi ¥ QU3HKO-XUMHUYECKHE METOJbl aHaIN3a:

npaktuky™m / B. JI. Banosa (Komsuiosa), E. U. ITapmmua. — M.: lamkoB u K, 2015. —199 c.
http://www.iprbookshop.ru/10905.

. Tpudonona, A. H. Ananutnyeckas xumus: yuebnoe nocodue / A. H. Tpudonosa, Menbcutosa

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

. Kyxuna, O.b. Ananutuyeckas xumust: yaueOHoe nmocodue / O. b. Kykuna, O. B. Cnenuosa, E. A.

Xopoxopauna, O. b. PymakoB B.: BopoHexckuii ToOCyIapCTBEHHBIH apXUTEKTYpPHO-
crpoutenbHblii yauBepcuret, 9bC ACB, 2014.— 162 c. http://www.iprbookshop.ru/30833.

6.4. IlepeuyeHb MHTEPHET pecypcoB, MPodeccHOHATbHBIX 023 JaHHBIX,
HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

Hayuno-texunyeckas oudianoreka BI'TY um. B.I'. Illyxosa http://ntb.bstu.ru/
DnekTpoHHO-0MOMMOTeuHas cuctema IPRbooks http://www.iprbookshop.ru/
Katanor ccbutok Ha (aiiiibl ¢ 3JeKTpoHHbIME KHUramu http://www.y10k.ru/books/
Poccuiickuii XuMuKo-aHaIuTHYEeCKui moprtan http://www.anchem.ru/literature/
[Mopran Xumuueckoro ¢akynprera MI'Y http://www.chem.msu.su/rus
DJeKTpoHHbIe XuMUYeckue oubmoreku http://djvu-inf.narod.ru/nclib.htm
Poccuiickuii HayuHblit xypHaI «Ycrnexu xumum» http://www.uspkhim.ru/



http://www.iprbookshop.ru/24051
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