benepaibHOE TOCYAapPCTBEHHOE OFOKETHOE 00pa30BaTEIHPHOE YUPEKICHUE
BBICIIICTO 00Opa30BaHUs
«TONMBATTUHCKUN TOCYIaPCTBCHHBIH YHUBEPCUTET

51.0.18

(unoexc oucyuniuHbl)

PABOYASA TIPOIT'PAMMA AUCHUITVIMHBI

AHanmuTHyeckas XuMmusa

(HaumeHnosanue OUCYUNTUHBL)

M0 HAIPABJICHUIO OATOTOBKHU (CIIEUATBLHOCTH)
18.03.02 DHepro-u pecypcocOeperaroniye mporecchl B XUMHUYECKON TEXHOIOTHH, HEDTEXUMUHU U
OMOTEXHOJIOTHH
(KOO U HauMeHogaHUe HanpasieHuss N0020moeKu, cneyuanshocmu ¢ coomeememeuu ¢ @I'OC BI10/ @T'OC BO)
PanmonansHO€ IPUPOAOIIONB30BaHNE, PEITUKINHT M YTHIIN3AIHS OTXO0/I0B
(nanpaenennocms (npoguiv))

®opma o0ydeHus: 3a09HAs
I'ox nabopa: 2019

Pacnpenesienne 4acoB AMCHMINIMHBI II0 KypcaM M BHAaM 3aHATHI (110 y4eOHOMY IIaHY)

KoauuyectBo 3ET 5
Yacos no PYII 180
Buabl KOHTPOJIS HA IK3aMeHbI 3aveTsl Kypcosbie KypcoBbie Kontpobubie
Kypcax NMPOEKThI pa6oThI (s 3313,?,?{(:,;"'(1,0pr[
00yueHus)
3
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 5 5
Jlexuuu 8 8
JlabopaTopHbie 8 8
IIpakTuyeckue - -
IIpome:kyToUuHAS 0,25 0,25
aTTecTanus
KonTakTHas pa6ora 16,25 16,25
Cam. pa6ora 160 160
Kounrtpoas 3,75 3,75
Hroro 180 180
( HOKYMEHT NMOANNCAH
ONEKTPOHHOW NOAMNUCHIO
Sronene Byves Anekcauty Crsaroomt
[Dewcteutenen: ¢ 02.11.2022 no 02.11.2023
.

Toabarru, 2019



Pabouas mporpamma coctariena Ha ocHoBanuu ®I'OC BITO/®I'OC BO u y4yeOHoOTO 1aHa
18.03.02 DHepro-u pecypcocOeperarie oporneccsl B XUMUYECKOH TEXHOJIOIMH, HEPTEXUMUU U

OMOTEXHOJIOTHHI
(k0O U HauMeHOBaHUe HAnpasieHus NO020MoeKu, cneyuanshocmu ¢ coomeemcemeuu ¢ ®I'OC BIIO/ @I'OC BO)

PenensupoBanue padoueil NporpaMMsbl 1M CHHMILIMHbBI:

v| OrcyrcrByer

v| Yuebnas (pabouas) mporpamMma omoOpeHa Ha 3aceqaHud Kadeapbl «XUMHs, XUMUYECKHE
MPOIIECCHI U TEXHOJOTUM» (TpoToKOo 3aceaanus Ne 1 ot «06» centsaops 2018 r.).

Peniensent
(0odicHOCMb, YUeHOe 36aHue, CeneHb) (noonucy) #.0. cDaMu/m;z)
«_» 20 T

Cpoxk aeiicTBusi pado4eil NporpaMmbl TUCUUIIMHBI 10 «06» ceHTsA0ps 2023 1.

HNudopmanus 00 akryaauzanuu padoyeil nporpaMMbl TUCUMILIUHBI:

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.

[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.
COI'JTACOBAHO

3aBeayromuii kadenpoit «PamoHansHOe TPUPOAOTIOIH30BAHUE U PECYPCOCOEPEIKEHUEY
(svinycKarowel HanpagieHue (CneyuaIbHOCHb))

« _» 20 1. M.B. KpaB1ioBa
(noonucs) (U.0. Damunus)

YTBEPX/AIO

3aeayromuii kadenpoit «XuMusi, XAMUYECKHE TPOIIECChI U TEXHOJIOTHIY
(pazpabomasweti PI1]])

« _» 20 1. I".M. OcTanenko
(noonucsw) (H.0. @amunus)



AHHOTALUSA
AMCHUILIMHBI (Y4e0HOr0 Kypca)
b1.B.03 Anagutuveckast XuMus

(MHIEKC 1 HAaMMEHOBAaHME JUCIUILTNHEI (y4eOHOTO Kypca))
1. Heap u 3aga4n M3y4eHHsi AUCUUIIMHBI (Y4e0HOr0 Kypca)

Llens — chopmupoBaTs (GyHIaMEHTAIBHBIC 3HAHHS OCHOBHBIX 3aKOHOB AHAIUTHYCCKON
XUMHHU C TOCICAYHOIHNM HUX HNPUMCHCHUCM U CIIOCOOHOCTH 00OOCHOBATH OITHMMAJIBHBIH BBIGOp
METOZla aHan3a, BHIOpATh YCIOBHUS PETHCTPALMHM aHAJUTHYECKOTO CHTHAJIA M MaTeMaTHYEeCKH
00paboTaTh pe3yabTaTHL.

3agaun:
1. [Ipuobpect 3HAHUS OCHOBHBIX 3aKOHOB, TEOpPHUH, YpaBHEHUH aHaIMTUYECKON

XUMHHU 1 YMETh UX INPHUMCHATH IIPU BBI60pe METOJa U CXEMbI KAYECCTBECHHOI'O U KOJIMYECTBECHHOI'O
aHaJIM30B.

2. CaMOCTOATENBHO BBITOIHATh KAUECTBEHHBIM U KOJIMYECTBEHHBIN aHAJIN3 HEKOTOPBIX
MPOMBINUICHHBIX U IPHPOIHBIX 00BEKTOB.

3. BoimonHsaTe 00pabOTKy M aHaldW3 JaHHBIX, MOJYYEHHBIX MPH TEOPETUUYECKHX H
HKCIIEPUMEHTAJIbHBIX UCCIICIOBAHUSAX.

4. CocTaBsATh JIOTUYECKH BBICTPOCHHBIN OTYET MO BBHIMOJHEHHOMY aHAIHU3Y.

S. Pa3Buth HaBbIKM pabOThl C HAayyHOM M Y4eOHOW IUTEpaTypoil, HOPMAaTUBHBIMHU

JOKYMEHTaMHU 110 Ka4eCTBY, CTaHAAPTH3AIMH U CePTU(UKALINY POYKTOB M U3ICITUH.
2. MecTto qucuuminHbl (yaeOHoro kypcea) B crpykrype OIIOII BO
Janusiii kype otHOocuTcs K biioky 1 «/luctummuast (Moaynn)» (BapuaTUBHAS YacTh).

JlnctuIneel, y4eOHbIe KypChl, HA OCBOCHMH KOTOPBIX OasupyeTcs MaHHAS AWUCIMIUIMHA
(yaebnbIit kypc) — «®Pusmka», «OO0mas M HeopraHudeckas XuMus», «OpraHuyeckas XUMUS,
«Bricmrast maremaTuka», «MHpOpMAaTHKaY.

Jluctunauebl, ydeOHbIE KYypChI, JUII KOTOPBIX HEOOXOAMMBI 3HAHWS, YMEHUS, HABBIKH,
npuoOperaemMble B pe3yilbTaTe M3y4YeHHS [aHHOM JAUCHUIUIMHBI (yd4eOHOro Kypca) —
«AHamuTHdeckass Xumus (cmem. Kypc)», «DPU3MKO-XMMHUYECKHE METOAbl aHamu3a», «OO0mas u
XUMUYECKash TEXHOIOTH, «Du3nueckas M KOJJIOWIHAS XUMH», «XpoMaTrorpaduaeckue METO bl
aHanmzay, «TeXHOIOTHM OYHCTKH CTOYHBIX BOI», «IKOJOTHMYECKas JKCIepTh3a», «Meroabl u
MPUOOPHI KOHTPOJISI OKPYKAIOIIEH CPEIIbl M SKOJIOTHYSCKUH MOHUTOPUHT.

3. Ilnanupyemblie pe3yabTaTbl O0yYeHHUS MO AUCHUILIMHE (Y4eOHOMY KYpcCY),
COOTHECEHHbIE ¢ IVIAHUPYEMbIMHU pe3yJIbTaTaAMM OCBOCHNSI 00Pa30BaTeIbLHOI NMPOrpaMMbl

®opmupyeMbie U Nuauxkaropsbl
KOHTPOJINpyeMble AOCTHKEHU S IlnannpyemMsble pe3yabTaThl
KOMIIETEeHIIH U KOMIIeTeH M i o0yueHust
(KOJl 1 HANMEHOBAHUE) (KOJl 1 HANMEHOBAHUE)

OIIK-1 Crnocoben | OIIK-1.1. 3uHaer |3HATh:
M3y4yaTh, aHAJIM3UPOBATDH, | TEOPETUUECKUE OCHOBBI | - TEOPETUUECKHUE OCHOBBI
KCIOJIb30BATh oOmeld W HEOpraHWYECKOW | paBHOBECHM B TOMOTEHHBIX U
MEXaHU3Mbl XUMHUYECKUX | XUMHH u MMOHUMAET | FETEPOreHHBIX  CHUCTEMax; TEOpUU
peaxkiuii, MPOUCXOASIINX | IPUHIUIIBI CTPOEHHMSI | KUCIOT M OCHOBaHHM




®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIIETEHI[HH
(KO 1 HANMECHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIeTeHIii
(KO M1 HANMEHOBAHUE)

IlnannpyemMsble pe3yabTaThl
00y4eHust

B TEXHOJIOTHYSCKHUX
npoueccax Hu
OKpY>Karolem MHUpE,
OCHOBBIBAsSICh HA 3HAHUAX
O CTPOCHMHM BEIIECTBA,
MPUpPOIE XHUMHYECKOU
CBSI3U u CBOMCTBaxX
Pa3IUYHBIX KJIaCCOB
XHMHYECKHX DJIEMEHTOB,
COCIMHEHMM, BEIECTB U
MaTepHaJioB

BEIIECTBA W MPOTEKAHUSA
XUMUYECKHUX MTPOLIECCOB
OIIK-1.2. 3HaeT OCHOBEI
KIIacCU(UKALIUN
OPraHUYEeCKUX COCIUHEHUN,
CTpOCHHUE, CIoco0bI
MOJTYyYECHUS] U XUMHYECKHE
CBOMCTBa Pa3InYHBIX
KJ1acCOB OpraHNYEeCKHUX
COCIMHEHUH, OCHOBHBIE
MEXaHHU3MBI MPOTEKaHUS
OPraHUYEeCKHX PEaKLUM.
OIIK-1.3. 3HaeT OCHOBEI
¢u3nueckoil XUMHH ~ Kak
TEOPETUYECKOTO
dyHaamMmeHTa COBpEeMEHHOH
XUMHU u MPOIIECCOB
XUMHUYECKON TEXHOJOTHH.
OIIK-1.4. 3HaeT OCHOBHBIC
MOHATHS W COOTHOIICHHS
TEPMOJIMHAMUKHI
MOBEPXHOCTHBIX  SIBJICHUH,
OCHOBHEIC CBOMCTBa
JUCIIEPCHBIX CUCTEM.

OIIK-1.5. Ymeer
BBINOJIHATh OCHOBHBIE
XUMHUYECKHE olepanuy,
OIIpEeEIATh
TEPMOJMHAMHYECKHE
XapaKTepUCTUKU

XAMHYECKUX pEaKuud Hu
PaBHOBECHBIC
KOHI.[GHTpaI_II/II/I BCIICCTB

- OpTraHUYECKHE
I/ICHOHBSyeMBIQ JJI
AQHAJIMTUYECKUX PEAKIUM;
- OCHOBHBIE 3aKOHBI (pU3UUECKOU
XUMUH, JeKallue B OCHOBE (hU3MKO-
XUMHNYCCKUX MCTOOOB, OCHOBBI
AIEKTPOXUMHUU

- METOAbI AaHaJIMn3a I[I/ICHepCHBIX n
KOJUIOMIHBIX CUCTEM

pEeareHTshl,
MIPOBEICHUS

VYMeTh:
- noao0paTh METOJIUKY aHallnu3a
00BEKTa C YUETOM CBOMCTB BEIIECTBA

" 0COOeHHOCTEH MPOTEKAHUS
peaxuuu;

- aHATU3UPOBATh u
CUCTCMATU3UPOBATH PE3YIbTAaThI
AHATTUTHYECKOTO IKCTICPUMEHTA,

UCXOMsl W3 CTPOCHHUs BeElIecTBa U
MEXaHU3MOB, MPOTEKAIOIINX peaKkIui

Bnagers:

- HaBBIKAMH BBIIOJHEHHUS OCHOBHBIX
AHAJIMTUYECKUX PEAKIUM;

- HaBbIKAMHM pacyeTa HEOOXOJIMMBIX

KOHILICHTPALIUH;
- HaBbIKaMU (HPOPMYJIUPOBKU BBIBOJIOB
[0  aHaJIu3y  JIMTEPATypHBIX U

OKCIICPUMCHTAJIbHBIX NTAaHHBIX aHaJIn3a
C y4€TOM OCHOBHBIX BaKOHOMepHOCTGﬁ
CTPOCHUS BCIICCTBA

TemaTuueckoe coaep:kaHue TUCHUILIMHBI (Y4e0HOT0 Kypca)

Paznen, IMoapa3znen, Tema
MOAYJIb
AnamuTtuyeckas XuMusa, e€ 3amadyd M MeToAbl. Bunpl aHammsa.
DTanbl aHaJIHu3a.
Pasnen 1
TuTpumMeTpruiecKue METOIbI
Kucnorno-ocHoBHOe paBHOBecue. KCIOTHO-OCHOBHOE TUTPOBAHUE
KommnekcHrie COCTHEHMUS. PasHoBecue B peaKumsx
Paznen 2 KOMIUIEKCOOOpa30BaHUs
KommiekcoHoMeTpuyeckoe TUTPOBAHHUE.
Pasnen 3 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PABHOBECHUS
OKI/ICJ'II/ITG.HBHO-BOCCTaHOBI/ITe.HBHOG TI/ITpOBaHI/Ie
Pa3znen 4 PaBHOBecue B cucteMe 0cagoK-pacTBop.




OcanurenbHOE TUTPOBAHUE

Paznen 5

I'paBUMETpUYECKUI METON

Mertoapl pa3aeneHust 1 KOHIEHTPUPOBAHUS: OCAKICHUE U SKCTPAKITUS

KauecTBeHHBIN aHaAIN3

OO0masi Tpy10eMKOCTh M CHUILTUHBI (YueOHoro kypca) — 5 3ET




4. CTpyKkTypa u coep:KkaHHue TUCHHUILUIUHBI (Y4eOHOro Kypca) AHAJTMTHYECKAsi XMMUS

Cemectp uzyuenus 3

Pa3znean, Ioapa3nen, Tema Buabl yue6Hoii padoThI Heobxoaumelie Dopmbl Pexomeng
MoayJab KonTtakTHas pa6ora CamocrosTebHast paboTa MaTepHaJIbHO- TeKYyLIero yeMmast
(B yacax) TeXHUYEeCKHue KOHTPOJIA | JIMTeparTy
BCEro ®DopMbl NPOBeIEHUS $hopmbI pecypcol (HauMeHo pa (Ne)
o 9 'S JeKumii, 1a60paTOPHLIX, OpraHu3aluu BaHue
E § @ NPaKTUYeCKUX 3aHATHIA, v CaMOCTOATENbHOM OLICHOYHO
= SR ] MeTo/bI 00y4YeHHus], § padoThI ro
| = g E peanusyionue & cpeacTBa)
= & | 2 a NPUMEHsIEMYI0 “
E § 00pa3oBaTe/IbHYIO
TEeXHOJIOTHIO
Pazpen 1 AHanuTtuueckas 2 8 Bebunap Ha  omuaiiH- 32 W3yuenue KOMIIBIOTEP 1160 T 1 1-5
XUMUSL, e€ 33141 1 IUIOLIaKe, JHUCKycCHUsl B BUJICOJIEKLIUH 1O | TUIaHIIET 1160
METO/IBI. Buaest yare BeOMHapa uroraM  BeOMHapa, | cMapThOoH
aHanuza.  JTarsl TECTBI JUIst
aHaJIM3a. CaMOKOHTPOJIA
Turpumerpudecku Brimonuenue LMS-cucrema Ha | BupryanbHe
€ METO/TBI nabopaTopHOii paboThl ¢ CamMocTosTeapHOe ocHoBe Moodle, mapk | s
Kucnorro- KOHCYJbTaIien BBITTOJTHEHHE BUPTYaJIbHBIX nmabopaTopH
OCHOBHOE mpernoaBaTens Ha Gopyme nmabopaTOPHBIX pabounx crTojOB C | as paboTa
paBHOBECHE. U dYepe3 KOMMEHTApHH B 3aMaHuid, KOHTPOJIb | MPEIyCTAHOBICHHBIM
Kucnorno- 3aJaHUIX cmennl  [P-anmpecos, | u nabopaTOpPHEIMH
OCHOBHOE aHanmM3  ToBeJeHHA | paboTamu, TUTS
TUTPOBaHHE CTYIICHTOB IpU | CTyZAeHTa:
TIOMOIITU LRS- | xoMmbroTep 100
CUCTEMBI U | TUTQHIIET 1100
Experience API, | cmaprdon
aHaau3 TeKyuiei
yCIIEBa€MOCTH  TIPH
IIOMOIIHA BPC-
perTrHra
Pasznmen 2 KomrrekcHeie 2 Aynuo-/Bujeo- JIEKIINHA 32 N3yuenune LMS-cucrema Ha 1T 2 1-5
COEIUHEHUS. 3JIEKTPOHHOTO y4eOHHKA C BHUIEOJIEKIINHA 110 | OCHOBE Moodle,
PaBHOBecHe B KOHCYJbTaIien uToraM  BeOHMHAapa, | KOMIIBIOTED hiv7 (o0s)
peaKmmsIx mpernoaBaTels Ha popyme TECTHI JUIs | TUTaHIIET 1100




KOMILTIEKCOOOpa3oB CaMOKOHTPOJISI cMapThoH
aHMs

Kommnexkconomerp

HIecKoe

TUTPOBAHUE.

Paznen 3. OKHCIUTENBHO- ONEeKTPOHHBIN YIeOHUK 32 CamocrosiTenpHOe LMS-cucrema Ha T 3 1-5
BOCCTAaHOBUTEIIEHBI H3ydeHHe OCHOBE Moodle,
€ paBHOBECHS MaTepHaioB KOMIBIOTEP 0o
OKHCIUTENBHO- 3JIEKTPOHHOTO IUTaHIIeT 0o
BOCCTaHOBUTEIIBHO yaeOHHKa ¢ | cMapTdoH
¢ TUTPOBaHHE pasaencHueM Ha

JCKIMA U C TECTaMHU
JUIE  CaMOKOHTPOJIS
MO0 KaXJOM JIEKIUH,
aHaNIM3  TOBEACHHUSA
oOyyaymmuxcst  IpH
TIOMOILU LRS-
CUCTEMBI u
Experience API,
aHaINu3 TeKyuiei
yCIIEBaEMOCTH  IIpH
TTOMOIIIHN BPC-
peiituHra

Paznen 4. PaBHoBecue B Aynuo-/Buneo- JIEKLIMH 32 CaMoCTOITEIBbHOE LMS-cucrema Ha IIT 4 1-5
CUCTEME  OCaJOK- JJIEKTPOHHOTO Y4EOHHKA C U3y4deHHe OCHOBE Moodle,
pacTBop. KOHCYJIbTaIen MaTepHAIIOB KOMIIBIOTEP 100
OcanuTenpHoOe mpernoaBaTens Ha hopyme 3JIEKTPOHHOTO IUTAHIIET 1100
TUTPOBaHUE y4eOHHKa ¢ | cmapTdoH

pa3zencHreM Ha

JIEKIIMM M C TeCTaMu
UIT  CaMOKOHTPOJIA
M0 KaXJIOH JCKIIHNH,
aHAJIM3  TIOBEICHMS
oOyyaymmxcst  mpu

MIOMOIIHU LRS-
CUCTEMBI u
Experience API,
aHaau3 TeKyuiei

YCHIEBACMOCTHU Ipu




IOMOIIHA BPC-

peiituHra
Paznen 5 I'paBumeTpuuecku Aynuo-/Buneo- JIEKLIUU 32 CamocrosiTenbHOE LMS-cucrema Ha IIT 5 1-5
i MeTox JIEKTPOHHOTO y4eOHHKA C U3y4eHHUC OCHOBE Moodle,
Mertoast KOHCYJIbTaluei MaTepuasoB KOMITbIOTEP o0
pasneneHus " npenoaaBaTens Ha popyme 3JIEKTPOHHOTO TUTaHIIET 1160
KOHIICHTPUPOBAHU yaeOHHUKa ¢ | cMapTdoH
. OCaXICHUE W paszeneHIeM Ha
9KCTPAKIUS JEKIUH U C TECTaMH
KauecTBeHHBII UL CaMOKOHTPOJIS
aHamu3 MO KaXJIOW JICKLINH,
aHaU3  TOBEJACHUA
obydaymuxcsi  mpu
MIOMOIIHU LRS-
CHCTEMBI u
Experience API,
aHaInu3 TeKyuiei
yCIICBAEMOCTH  TIPH
TIOMOILU BPC-
perTrHra
Bcero: 160

HpomemyTquaﬂ aTTreCTalus

0,25

Kontpoasb

3,75

Hroro:

180




5. Kpurepun 1 HOpMBbI TeKYIIero KOHTPOJISAA U POMEKYTOYHOM aTTecTAlMU

@DOopMBbI TEKYIIETO KOHTPOJIS

VYcnoBus gomycka

Kputepuu u HOpMBI OLIEHKH

[IpomexyTtounslii Tect 1

JlomyckaroTces BCe CTYIECHTBI

MaxkcumanbpHoOE

KOJIMYCCTBO

Oa/LIoB

IPONOPLHOHATIBHO MPAaBUIIBHBIM OTBETAM
OrpaHudeHne Ha KOJIMYECTBO NOMBITOK: 20 .

10, OGamisl

Ha4YUCJIAKTCA

[TpomMexkyTOUHBIM TECT 2

Jlomyckatorcs Bce CTYEHTHI

MaxkcumansHoe

KOJIMYECTBO

Oa1oB

MMPpONMOPHUOHAJIBHO MTPaBUJIbHBIM OTBCTaM
OrpaHuyeHne Ha KOJUYECTBO MOMNBITOK: 20 .

10, OGammsl

HaAYUCIAOTCA

[IpomexyTounslii TecT 3

Jlomyckarores BCe CTYIEHTBI

MaxkcumanbpHoEe

KOJIMYCCTBO

Oa/LIoB

IPONOPLHUOHATIBHO MPAaBUIIBHBIM OTBETAM
OrpaHudeHne Ha KOJIMYECTBO NOMBITOK: 20 .

10, Oamisl

Ha4YUCJIAKTCA

[TpomexxyTouHsIil TECT 4

Jlomyckatorcs Bce CTyEHTHI

MaxkcumansHoe

KOJIMYECTBO

Oa1oB

MMPOMNMOPLHUOHAJIBHO MTPaBUJIbHBIM OTBCTaM
OrpaHuyeHne Ha KOJUYECTBO MOMNBITOK: 20 .

10, OGammsl

HaAYUCIAOTCA

[TpomMexyTouHBI TECT 5

Jlomyckatorcs Bce CTyEHTHI

MaxkcumansHoe

KOJIMYECTBO

Oa1oB

MMPOMNMOPLHUOHAJIBHO MTPaBUJIbHBIM OTBCTaM
OrpaHnyeHne Ha KOJTMYECTBO MOMNBITOK: 20 .

10, OGamasl

HaAYUCIAOTCA

Buptyansnas nabopatopHast
paborta

Jlomyckarorces BCe CTYIEHTBI

MaxkcumanbpHoEe

KOJIMYCCTBO

6amioB - 20,

IMPONMOPIHKMOHATIBHO IIPaBUJIBHBIM OTBETAM

OaJIBl

Ha4YUCJIAKTCA

HToroBblii TecT

Jlomyckarorces BCe CTYIEHTBI

MaxkcumanbpHoEe

KOJIMYCCTBO

bammoB - 30,

MPOMOPLUOHAIIBHO MPAaBUIBHBIM OTBETAM
OrpannyeHne Ha KOJMYECTBO MOMBITOK: 2
OrpaHuyeHue Mo BPEMEHHU 2 Y.

OaJIbl

Ha4YUCJIAKTCA

dopma mpoBEACHUS

IIPOMEKYTOYHOM aTTECTALNU

VYcnoBus gomycka

Kputepun u HOpMBI OLIEHKH

3aueT

(110 HAKOMHUTEIBHOMY PEUTHHTY)

0

Jlomyckatorcs Bce CTYEHTHI

«3a4YTCHO»

crynentr Habpan 40 u Oosiee OamwioB MO

HAKOIIUTEILHOMY PEUTUHTY

«HE 3a4TCHO»

CTyJIeHT Hal0pan MeHee
HAKOIIUTEIILHOMY PEUTUHTY

40 OawioB 1O




6.

KpuTtepun u HOpMbI OLIEHKH KyPCOBBIX padoT (IPOEeKTOB)

KypcoBblie paboTs! (ITpOEKThI) YIEOHBIM IJIAHOM HE MPETyCMOTPEHBI.

7.

I[IlpumepHasi TeMaTHKa NHCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,

KOHTPOJIbHBIX, PACYeTHO-TPaQUuYeCKUX u IP.)

[TuceMenHbIe pabOTHl y4€OHBIM IUIAHOM HE NMPEAYCMOTPEHBI.

8.

Bomnpocs! k 3a4ery

Ne i/

Bonpochl

1.

YkaxxuTe cnocoObl BIpa)KeHHs KOHIIEHTPALMK PACTBOPOB.

Paccuuraiite TuTp 0.050 M pactBOpa e1Koro HaTpa U TUTP €IKOTO HaTpa 110 CEpHOI
KHCIIOTE.

3. VKkaxkuTe B3aUMOCBSI3b MEXJIY THUTPOM pPacTBOpa U €ro  MOJISIPHOCTBIO,
HOPMaJIbHOCTBIO.

4. [IpuroTroBneHue pacTBOPOB C KOHIICHTPAIIHEH: MOJIB/JI., MOIb-3KB./JI, T/,

% (macc.), % (006beM.).

5. Kakum TpeboBaHMSIM JOJDKEH COOTBETCTBOBATH CTAaHAAPTHBIM pacTBop? CrocoOb
IIPUTOTOBJICHNS CTAHJAPTHBIX PACTBOPOB.

6. [Ipn cMemeHuM OJHO MOJISIPHBIX BOJHBIX PacTBOPOB XJIOPUCTOIO HATpUs U
XJIOPDUCTOTO KaJIis M3MEHHUTCS JIM KOHLICHTpAalUsl HOHOB B IIOJyYEHHOM pacTBope?
Ecmm ma, To xax?

7. Paccunraiite HOHHYIO CHILY ACLUMOJIIPHOIO U CAaHTUMOJISIPHOIO BOJHBIX PacTBOPOB
CEpPHOM KUCJIOTHI.

8. CpaBuute K03 PUIMEHTH aKTUBHOCTEW MOHOB Boaopona B 0.050 M u 0.0020 M
pacTBOpax CEpHOM KHCIOTBl. DBblYMCINTE aKTHBHYIO KOHLCHTPALUI0 HOHOB
BOZIOpOJA U BeanuuHy pH.

9. Beluncnure akTUBHYIO KOHIIEHTpaiuio HOHOB Bojopona B 0.020 M BoaHbIX
pacTBOpax XJI0pOBOJAOPOIHON U YKCYCHOU KHCIIOT.

10. [TpuBenuTe MpuUMeEPHI CUIIBLHBIX U CIA0BIX 2JIEKTPONHUTOB. [laliTe mosicHeHusI.

11. | CpaBHuTe cmily MypaBbHHOH M OpTO(POCHOPHON KUCIOT B BOJHOM DPACTBOpE NpPHU
koH1eHTpanuu 0.10 Mob-9KB/I1.

12. | CpaBHuTe cuny ocHoBaHui B BoaHbIX pactBopax: 0.050 M KOH u 0.050 M NH4OH.

13. | Beruucaure Benmunay pH 0.010M Boguoro pactBopa NH4Cl, CsHsOH (denoun).

14. KucnorHo-ocHoBHOE paBHOBecue. Pacuer BenmmunH pH a1 cmaObIX KUCITOT.

15. | KucnorHo-ocHOBHOE paBHOBecue. Pacuer BenuunH pH ams cnabbIx OCHOBaHUH.

16. Kucnorno-ochoBHoe paBHoBecue. Pacuer Benmumn pH s coneid, KoTopble
TUAPOJIM3YIOTCS] B BOJHBIX pPacTBOpaXx.

17. bydepnbie cuctembr. Mexanusm ux aercteus. bydepHas eMKOCTb.

18. | KucnorHo-ocHoBHOEe paBHOBecue. Pacuer BenmmumH pH ans CHMIBHBIX U ciaaObIX
KHCJIOT.

19. | OcHOoBHBIE MTOHATHUSA B TUTPUMETPUHU. CriocoOsr TUTPOBAHU.
Knaccugukanuss TUTpUMETPUUECKUX METOAOB aHanu3a. KpuBble TUTpOBaHUS.
HNuaukatopHble CUCTEMBI.

20. | Pacuer pe3yabTaToB TUTPUMETPUIECKOTO aHanIu3a. ITorpemuocts
TUTPUMETPUUECKOTO aHAJIN3A.

21. | KuCIOTHO-OCHOBHOE TUTpOBaHME. TuUIBl KpHUBBIX TUTpoBaHusA. OmpeneneHue
koHeuHOo# Touku TuTpoBanus (KTT).

22. | Boibop nHAMKaTOpa M MHAWKATOPHBIEC OTPEIIHOCTH.




23.

[Toctpouts kpuByro TutpoBanus 20.0 mu 0.10 M mypaBsunoil kuciotrsl 0.10 M
pactBopom KOH. BeiGpats nnnukatop st pukcupoBanust KTT.

24. Onpenenuth THN BEJIMYMHY MOTPEemIHOCTH npu TUTpoBaHuu 0.10 M mypaBbuHOH
kucaotrel 0.10 M pacTBOpoM €IKOro Harpa IpHU HCHOJB30BAaHUU HHAMKATOpA
METUIIOBOTO OPAHKEBOTO.

25. TutpoBanue cMeceil BEeeCTB KUCIOTHO-OCHOBHOT'O XapaKTepa.

26. PaBHOoBecme B cHcTeMax C KOMIUIGKCHBIMH COCAUWHEHUsIMU. Jluccommamms
KOMIUIEKCHBIX coelnHeHn. KOHCTaHThl yCTOWYHBOCTH.

27. KoHCTaHTBI yCTOMYMBOCTH KOMIIJIEKCHBIX COCJIMHEHUM.

28. | @aKkTopsl, BAUSIOUIME HA YCTONYUBOCTh KOMIUIEKCOB.

29. | KOMIUIEKCOHOMETPUYECKOE TUTPOBAHME. XapaKTEpPUCTUKA METoAa.  TUTpPaHTHI.
Kpussie TuTpoBanus. O6acTu NpUMEHEHHS.

30. | YcnoBus  mpoBeleHMS — aHalM3a  KOMIUIEKCOHOMETpuUH.  MHaukaropsl B
KOMIUIEKOHOMETPUHU U UHJIMKATOPHBIE ONTHOKH.

31. Tpwionomerpus. TUTpaHT, ero craHgapTU3auusa. YCIOBUS INPOBEICHUS AHAIIN3A.
O6nacTi MpUMEHEHUSI.

32. | AuddeperunpoBanHOE KOMIIJIEKCOHOMETPUYECKOE TUHTPOBAHUE CMECE BEIIECTB.

33. OKHMCINTENBHO-BOCCTAHOBUTENBHBIE CHCTEMBI. DJIEKTPOJIHBIE TOTEHIUAIBIL.

34. | OJC cucrembl — KpUTEPHA OLICHKH HampaBieHus npouecca. YpaHenue ['nooca.

35. ®akTopbl, KoTOpbIe BIUAIOT Ha DJIC cucTemsl.

36. VpaBuenue Hepncra. 3aBucumocts BenmuuuHbl JJIC  OT  COOTHOIIEHUSA
KOHIICHTPALMI OKUCIEHHOW U BOCCTAHOBJIEHHOU (hOpPM peareHTa.

37. DJIEKTPOXUMUYECKU SKBUBAJICHT BEIIECTBA.

38. | OKHUCIUTENBPHO-BOCCTAHOBUTENbHBIE TIPOLECCHl B AHATUTHUYECKOMN XUMUH.
KoncranTta paBHoBecust. [losicHuts Ha mpumepe.

39. | OkucnurenbHO-BOCCTaHOBUTENbHOE TUTpoBanue. Kiaccuduxanus metonos. Kpusbie
tutpoBanus. Onpenenennie KTT.

40. | IlepmanranaToMeTpusl. IIpuroroBnenue u CTaHapTHU3aLM TUTpPAHTA.
YcraHoBoYHBIE BelllecTBa. BinsiHuE cpelibl Ha X0/ peakinu.

41. | Pacuer kpuBoii TuTpoBaHus B nepmanranaromerpun. Onpenenenue KTT. O6mnactsb
IIPUMEHEHHUS] IEPMAaHTaHATOMETPHH.

42. Nonometrpud. YcioBus mpoBeAeHUS] MOJAOMETPUUECKUX peakiui. [lpuroroBneHue
TUTPAHTOB W UX cTaHgaptuzaimus. OONacTH NPUMEHEHUS HOJOMETPUUYECKOTO
aHaJIn3a.

43. Nonaromerpus. Turpant. OO6nacts mnpumeHeHus. CrocoObl OCYIIECTBICHUS
aHann3a. AHaJIU3 OPraHUYECKUX BEIIECTB.

44. Bpomatometpusi. Tutpant. YcinoBus MpOBEACHUS peakuuié B OpOMaTOMETpPHUHU.
DuKCcHpOBaHUE TOYKU SKBUBaJIEHTHOCTU. OOIacTh MpUMEHEeHHs] OpOMaTOMETPUH.

45. Xpomaromerpusa. TUTpaHT — CTaHZAPTHBIA PAcTBOP AMXPOMATa Kaiaus. Y CIOBUS
MPOBEJCHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUii B OpoMaTOMETpHUH.
[IpumeHeHne MeTo1a AJis aHAJIM3a OPraHUYECKUX BEIIECTB.

46. PaBHOoBecue B cucreme ocagok — pactBop. IIpousBeneHne pacTBOPUMOCTH.
OcHOBHBIE ~ (DAaKTOPHI, BIMAIOIIME HA  PACTBOPUMOCTH  MAaIOPACTBOPUMBIX
COCTUHEHUN.

47. | PaBHOBecME B CHCTEME OCAJOK — pacTBOp. PacTBOpMMOCTH MalopacTBOPUMBIX
COJIEH.

48. IIpoussenenune pactsopuMoctu. IoHHOE IpOU3BEICHUE.

49. | YcioBue 00pa3oBaHusi M PaCTBOPEHHS OCAIKOB.

50. DakTOpbl, BIUSIONINE HA PACTBOPUMOCTD MAJIOPACTBOPUMBIX COJIEH.

51. | ConeBoii 3¢ dexT, cynHocTh 3T0ro 3¢ dekra.

52. | TurpoBanue 1Mo MeToAy ocaxkaeHus (ocamurenbHoe TUTpoBaHue). Kiaccudbuxarms
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METOJ0B. PacueTrHbIC KPHBBIC TUTPOBAHUA.

53. | TurpoBaHue cMeCH raJIoreHUI0B METOI0OM ocaxaeHuss. OcoOEHHOCTH IMpolecca.

54. [Toctpouts kpuByto TtutpoBanus 20 mm 0.010 M pactBopa OpomMuma HaTpHs
pacTBOpoM HHUTpaTa cepedpa Toi ke kKonneHTpanuu. Onpenenuts KTT.

55. Aprentomerpusi. [IpuroroBieHue TUTpaHTa M €ro CTaHAApTU3alUs. Y CIOBHUSA
IIPOBEJCHUS pEAKLIUK B ApT€HTOMETPHH.

56. Nunukatopel, NpUMeHsieMble B OCaIUTEIbHOM TUTpoBaHuUU. Meton Mopa, Meton
Ddasnca, meton I'eli-Jlrocaaka, 00J1aCTH IPUMEHEHUSI.

57. OCHOBHBIE METPOJIOTUYECKUE XaPAKTEPUCTUKN METOJOB aHAJIM3a.

58. O1ieHKa BOCIPOU3BOIMMOCTH PE3YIILTATOB H3MEPECHUM.

59. | OnpeneneHue U HCKIIIOYEHHUE TPYOBIX MOTPEUTHOCTEH (IPOMAaxoB).

60. KadecTBeHHBIN COCTaB BEIIECTB (OPTaHMYECKUX M HEOPTAHMYECKHUX). XUMHUYCCKUE
CHOCOOBI YCTAaHOBJICHHUS KAYECTBEHHOI'O COCTaBa BEIECTBA.

61. KavecTBeHHBI aHAIM3 HEOPraHMYECKUX BEIIECTB, PACCMOTPUTE Ha MpUMEpe
YCTaHOBJICHUS COCTABA COJIEH.

62. HazoBuTte kinaccubuKamoHHbIC CHCTEMbBI KATHOHOB.

63. | I'pynnoBsle peareHThbl B KAUECTBEHHOM aHAJIU3€E, UX POJIb.

64. | I'pynnoBsle peareHTbl B KaUECTBEHHOM aHaJIM3€ KAaTHOHOB IO KHCIOTHO-OCHOBHOM
KJIaccu(UKaIum.

65. | AHalUTHYECKHE peakIH, TpeOOBaHUSA, KOTOPBIM JIOJDKHBI COOTBETCTBOBAThH
AHAJTMTUYECKUE PEAKIINN.

66. | KauectBeHHbIE peakiiui KaTHOHOB. Peakuun oTkpeiTHs. Crienudpudeckue
Peakmuu.

67. OTKpbIBa€MbIif MUHUMYM, MUHUMAJIbHBIA 00bEM B KAUECTBEHHOM aHAJIM3E.

68. AHaATMTUYECKHE TPYIITHI KATHOHOB MO KUCJIOTHO-OCHOBHOM KJIACCH(DUKAIIHH.

69. | CocraBbTe cxemy pasaenenus katuoHos I, II, III ananutnueckux rpymnm.
3anummTe COOTBETCTBYIOIINE XUMUYECKHE PEAKIIMHM B COKPAILIEHHOM HOHHOM BHJE.

70. | CocraBbTe cxemy pasaeneHus karuoHoB IV, V, VI aHanuTHueckux rpymi.
3anumnTe COOTBETCTBYIOINE XUMUYECKHE PEAKIIMHM B COKPAILIEHHOM HOHHOM BHJE.

71. | CocraBbTe cxemy pasjeneHus katmonos K', Ba?" | Mg*" Cd*". 3anummre
COOTBETCTBYIOIINE XMMHUECKHUE PEAKIIMN B COKPAILIECHHOM HOHHOM BH/IE.

72. Ha3oBuTe OCHOBHBIE ATalbl CHCTEMATHYECKOTO aHAJIN3a KATHOHOB IO KUCJIOTHO-
OCHOBHOM KJIACCHU(HUKAIUH.

73. CnocoObl  TIpOBEZICHUS KAUeCTBEHHOTO aHallM3a: TNPEIBApUTEIbHBIN  aHAJIN3,
JIpOOHBIN aHAIN3.

74. Hanummure ypaBHEeHHS peakiiuii OTKPHITHS KATUOHOB B MIPEABAPUTEILHOM AHAJIM3E.

75. OTKpbITHE KAaTHOHOB KalblUsA, CTPOHLUS, OapHus KamneabHOM peakuued c
POAN30HATOM HATPHSL.

76. | [lonrotoBka oOpa3lma K NpPOBEIEHHIO KAaueCTBEHHOTO aHanu3a. B3sdtue cpenHeit
pOoOEI.

77. Knaccudukanus annoHoB. ['pynmnoBbie peareHThl B KAYeCTBEHHOM aHAJIN3€ aHHOHOB.

78. | Peakuum ocaxaeHMs B KaueCTBEHHOM aHAJIM3€ CMECH AHHWOHOB IIEPBOM TI'PYIIIBL
[IpuBeanTE COOTBETCTBYIOIINE YPABHEHUS PEAKIUNA.

79. | [lpuBenure cxemy wuaeHTH(ukanuu coseii Ha mnpumepe coieit KCl, NH4Cl,
Al(SO4)3.

80. OYHKUHUOHAJIBHBIM aHaTU3 OPraHUYECKUX COCIUWHEHMHU. AHaIu3 albJETU/IOB,
KETOHOB.

81. | OyHKUMOHANBHBIM aHAIW3 OPraHMYECKMX COCOUHEHWH. AHanmM3 CIOUPTOB U
OpPraHUYECKHUX KHCIIOT.

82. | DneMeHTHBIN aHaIM3 OpraHuYeckux BemiecTB. Kakoi oOpaser NpuHAT 3a cTaHAapT B

3JICMCHTHOM aHaJINn3¢€ U HO‘ICMY?
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TunoBbie PACYCTHBIC 3a1aHUsA

Brruncnure paBHOBECHBIE KOHIIEHTPAILUKM YacTHUIl B pacTBope, coaepxaniem 0.010 M
Cu®*' u 1,0 M ammuaxa.

2. Brruncnute KoHIeHTparuu uoHoB Hg?® B pactsope, comepxkamiem 0.10 Momb/n
Hg(NO3) u 2,0 mons/a1 KBr.

3. Onpenenure, B KAKOM HAaIPaBJICHUU U C KAKOW MHTEHCUBHOCTBHIO MOUIYT pPEaKIvu:
Fe’" + Cly =Fe’* + 2CI, Fe*" + Bry = Fe’” + 2Br, Fe*" +J,=Fe’" +2J-.

4. Hanummure KOHCTaHTBHI paBHOBECHS Ui MPOLIECCOB AMCCOLMAIMM  CIEAYIOIIUX
BemecTB: Zn(NH3)4SO4, HoC204, Caz(POs)s.

5. Brrancnure pactBopuMOoCTH B Bojie conet cepedpa: AgBr, Agl, AgrSO4, Ag3POs.

6. Beraucnure, ckonbko NaCO3 motpebyercst Ay npespamenust 0.250 r BaSO4 B 200
mi1 pactBopa B BaCO3 Ha 90%.

7. Berancnure daktop sxBuBameHTHOCTH 11t KMnO4 B peaknmu ¢ FeSO4 B KHCJIOU
cpene.

8. Paccunraiite TuTp 0.050 M pacTBOpa €IKOro HaTpa U TUTP €IKOr0 HATpa MO CEPHOMU
KHCJIOTE.

9. [IpuroroBieHne pacCTBOPOB C KOHIIEHTPAIIUEH: MOJIB/JI., MOJIb-3KB./JI, T/,

% (macc.), % (00BeMm.).

10. PaccunTaiiTe HOHHYIO CHITY JEUUMOJIIPHOTO M CAHTUMOJISIPHOTO BOJHBIX PAaCTBOPOB
CEpHOM KHUCJIOTHI.

1. CpaBauTe KO3hdUIMEHTH aKTHBHOCTEH MOHOB Bomopoaa B 0.050 M u 0.0020 M
pacTBOpax CEpHOM KHCIOTHl. BblUMCINTE aKTHBHYIO KOHLIEHTPALMI0 HOHOB
BOJIOpOJia U BennmunHy pH.

12. | Bpluncinure axkTHUBHYIO KOHUEHTpauuioo HOHOB Bopopoga B 0.020 M BoxHbIX
pacTBOpax XJOPOBOJIOPOJIHOM U YKCYCHOUM KHUCIIOT.

13. [Ipy cmemeHnn OJHOMOJSPHBIX BOJHBIX PAcTBOPOB XJOPHCTOTO HATpUS U
XJIOPUCTOTO KaJlUs M3MEHATCS JIM KOHLIEHTPALMd MOHOB B IIOJyYEHHOM pacTBOpe?
Ecnu ma, To xak?

14. | CpaBHuTE cmily MYpaBbHHON M OpTO(POCHOPHON KUCIOT B BOJHOM DPACTBOpE NpPHU
koHueHtpanuu 0.10 MoJIb-9KB./J.

15. | CpaBHute cuny ocHoBaHui B BoaHbIX pactBopax: 0.050 M KOH u 0.050 M NH4OH.

16. | Beruncaure Benmunay pH 0.010 M BogHoro pactBopa NH4Cl, CcHsOH (denon).

17. | Boluucnute koHuentpamuio nonoB Hg?' B pacTsope, conepsxamem 0.10 momb/n
Hg(NO3)> u 2,0 moss/n KBr.

18. | PaccumraiiTe Bennunnbl pH B anieratHOM Oydepe.

19. | Paccuuraiire Benmmunbbl pH B ammuagHom OydepHOM pacTBope.

20. Paccuutate o0Omacte ckauka TuTpoBanus 0,01M KOH 0,01M cranmapTHeIM
pactBopom HCI.

21. Onpenenure TAM U BEIWYWHY HHAMKATOpPHOW ommOku mpu tutpoBanuu 0.10 M
MypaBbuHON kucioTsl 0.10 M pacTBOpoM e€nKOro HaTpa NpU HCIOIb30BaHUU
WHAMKATOPa METUIIOBOTO OPAHKEBOTO.

22. | Paccunraiite, kakue kKoopauHaTel Oyzaer umerb T mpu tutpoBanuu ~ 0.10 M
pactBopa cyiabdara menu 0.10 M crarmaptabiM pactBopom DJITA?

23. | Kakoit 00bem Bozbl Hajio 100aBuTh K HaBecke 1.5320 r KOH, uyToObl Ha TUTpOBaHUE
aimkBoThI 20.0 Mi1 3 TOrO pactBopa m3pacxoaoats 14.70 mi 0.050 M HCI1?

24. | Onpenenurte MOJsIpHYIO KoHIeHTpauuto pactBopa KOH, ecnu Ha tutpoBanue 15.00
M1 ero uspacxonoBanu 18.70 mi pactBopa HCI ¢ Tucry 0.002864 1/mot.

25. | Ha peakmuio 0.2140 cmecu, cocrosimieil u3 KapOOHATOB KajblHMs W Oapwus,

u3pacxogoBanu 15.00 ma 0.2000 M pactBopa HCl. Onpenenure MaccoByrO J0JIO
(%) CaCOs3 u BaCOs3 B cmecH.
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9. @oH/J OLEHOYHBIX CPEACTB VIS NPOBeICHHS NPOMEKYTOYHOH aTTecTaluu

00yYaKOIIHUXCS 10 TUCIHIIINHE

9.1. Ilacmopt ¢oHIa OLIEHOYHBIX CPECTB

Kon
Ne KonTposmpyembie pa3aesibl KOHTPOJINPYeMOi HaumeHoBaHue
n/n (TeMbl) JTUCHUTLIHHBI KOMIIeTeHIMH (MU OLIEHOYHOI0 CPeACTBA
ee 4YacTH)
[T 1
1 Paznen 1 OIIK -1 Bupryansnas
nabopaTopHas pabota
OIIK -1
2 Pasnen 2 IIT 2
OIIK -1
3 Pazgen 3 IIT 3
OIIK -1
4 Pa3nen 4 [T 4
OIIK -1
5 Paznen 5 IT 5
6 Hrorosslii TeCT uT

9.2. TunoBble KOHTPOJIbHbIE 32JJaHUSI UJIM UHbIe MATEPHUAJIbl, He00X0AUMBbIE J1JIs

OLEHKM 3HAHWIi, YMEHHU, HABBIKOB U (MJIHM) ONBITA [ESITEJbHOCTH, XapaKTepPH3YHIIUX
sTanbl GopMHUPOBAHUA KOMIIETEHIUI B MpoLecce 0CBOEHNsI 00pa30BaTeJIbHOM MPOrpaMMbl

9.2.1. Tunosoe 3aganue. TecT.
Paszgea 1. llpome:xyTounslii Tect 1

Bompoc 1. Ykaxute popMynrpoBKyY, KOTOpasi COOTBETCTBYET 3aKOHY SKBHBAJICHTOB.
a) KOHICHTpAalM BCCX BCHICCTB, BCTYIHMBIINX B PCAKIHUIO U O6paBOBaBH_II/IXC$I B

pe3ynbTare peakiiu, YUCIEHHO PaBHBI MEX1y cO00i

6) XUMHUYCCKUC KOJINYCCTBA SKBUBAJICHTOB BCCX BCHICCTB, BCTYIIMBIINX B PCAKIIUIO U

00pa30BaBIIMXCS B Pe3yJIbTaTe peakluu, YUCICHHO PaBHBI MEXIY cO00

B) 00BEMBI BCEX pAcCTBOPOB, BCTYNUBUIMX B PEAKLUUI0O M OOpa30BaBIIMXCS B

pe3ynbTare peakiuu, YUCIECHHO PaBHBI MEX1y CO00i

Bomnpoc 2. Ykaxure (GpaxTop 3KBUBAIEHTHOCTH CEpHOW KUCIOTHI B peakiun HSO4 +

NaCl = NaHSO4 + HCI

a) 1
0) 72
B) 2
r) Ya
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Bonpoc 3. YcraHoBUTE COOTBETCTBUE MEXKAY KOHIEHTPALMSAMU PacTBOPOB MOJISIPHOCTbD,
TUTP, HOPMAJIBHOCTD ¥ €IMHULIAMH X U3MEPECHUN

a) MOJIB/TT

0) /M

B) MOJTb-3B./JI
T) /1

Bomnpoc 4. AHanuTrdeckasi XMMUYECKasi peakius - 3TO pEeaKIHsl, COMPOBOKIAIOIIASCA

a) U3MEHEHHEM OKpACKH pacTBoOpa

0) OTIPENICTICHHBIM aHATUTHYECKUM 3(PeKToM 3a cueT 00pa3oBaHUS MPOAYKTA
peaxiiu, 001aJaroIero crnenupuIecKuMu CBOHCTBAMU

B) n3meHenueM pH pactBopa

r) pacTBOPEHHUEM OCaIKa

Bompoc 5. MUKpOKPHUCTAIITIOCKOITMYECKAsT PEAKIIHS COITPOBOXKIAETCS 00pa30oBaHUEM

a) KPUCTAJUIOB XapaKTePHOU (GOpMBI
0) KPUCTAJNTUYECKOT0 0CaIKa

B) MEJIKOKPHUCTANINYECKOT0 0CaIKa
r) OKpAlICHHBIX IIEPJIOB

Bomnpoc 6. Crienuduueckue aHaTUTHIECKUE PEAKLIUH - 3TO PEaKIHH

a) 0OHapy>XCHHST KATHOHOB

0) UAYIINE O KOHIIA

B) C TIOMOIIBI0 KOTOPBIX B JAaHHBIX YCJIOBHUSAX MOKHO OOHApPYXHUTh TOJBKO OIHO
BEIIIECTBO

r) C TIOMONIBIO KOTOPBIX MO’KHO OOHAPY)KUTh BCE BEUIECTBA B IAHHBIX YCIOBHSIX

Bomnpoc 7. AHanmUTHYECKUM CUTHAJIOM B KQUECTBEHHOM aHAJIU3€ SIBJIACTCS

a) o0pa3oBaHNe OKPALICHHBIX MEPIIOB

0) TOYKA YKBUBAJICHTHOCTH

B) OTCYTCTBUE U3MEHEHUS OKPACKH UHIUKATOPA
T) CKAauOK TUTPOBAHUS

Bormpoc 8. Uto o3HavaeT TepMUH «pabourii pacTBOP»?

a) CIELUAJIBHBIA  pacTBOpP, KOTOPBIM IPUIOTOBJIEH AHAJIUTUKOM JUISL  MBIThS
XUMHYECKON MOCYBI

0) pacTBOp, B KOTOPOM COJIEPKUTCSI OIPEACIIEHHOE KOJIMYECTBO HCCIIEyeMOTO
obpasia

B) pacTBOp C TOYHO H3BECTHOM KOHIIGHTpALlMEW M MCIHOJIb3YyeTCSI B KadyeCcTBE
TUTpaHTa

Bonpoc 9. Uto o3HavaeT TEpMUH «TUTPAHT»?

a) pacTBOp, B KOTOPOM OIPEIEISIOT KOHIIEHTPALMIO BELIECTBA
0) pacTBOp, KOTOPBIN UCMOJB3YIOT JJIs TATPOBAHUS 3aMECTUTEIIS
B) pacTBOp € U3BECTHOM KOHLIEHTPALMEN BELIECTBA

Bonpoc 10. Uto 03Ha4aeT TEpMUH «TUTPOBAHUEN?

a) CMCIIICHHE ABYX PAcTBOPOB, B OJHOM M3 KOTOPBIX COAEPIKUTCS OMpPEIelsieMbIi
KOMIIOHEHT, B IPYI'OM — pEareHT
0) npuOaBICHUE K PacTBOPY, B KOTOPOM COJICPKHUTCS OIpPEACIIIeMOe BEIIECTBO,

pacTBOp TUTPAHTA JI0 3aBEPLICHUS PEAKIIUU
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B) npubaBlieHHE K PacTBOPY, B KOTOPOM COJEPIKHUTCS ONpeessieMoe BEIECTBO,
pacTBOp TUTPAHTA IPU IOCTOSHHOM NEPEMEIIMBAHUM JO U3MEHEHHUS [[BETa HHANKATOpA

Pa3znea 2. IIpome:xyTO4HBbII TECT 2

Bompoc 1. Ykaxute Gopmyinbl coeTMHEHUH, KOTOPhIE OTHOCITCS K KOOPJIWHAIMOHHBIM
COCAUHCHUAM U UCIHOJIB3YIOTCA B KOMIINICKCOHOMECTPUUCCKOM TI/ITpOBaHI/II/I?

a) AlCl3
6)  [Cr(NH3)q]
B) C2H>04

T) [PtCI>(NH3)2]

Bonpoc 2. Ompenencuuio copepxanus kanbuus (Ca’’) B oOpasie THTpOBaHHEM
kommekconoM 111 (DJITA) memaer npucyrctBue mMaraus (Mg?"). MoXHO 1 «3aMacKUpPOBATh»
Mmaruuii, ecnu B anukBoty n10o0aButh KF. pKs(MgF»2) = 8,18; 1gK(Mg'3ATA) = 8,68; pKs(CakF2)
=10,40; Ig K(Ca-DATA) = 10,69

a) 11a, MOYKHO, T.K. YCTOWYHBOCTh KOMIUIEKCA KAJIBIIUS BBIIIC, YeM MarHHs

0) HEJIb3s1, T.K. PACTBOPUMOCTh (PTOpHU/Ia MAarHus OOJIBIIIE paCTBOPUMOCTH (hTOpHIA

Bonpoc 3. Ompenenenuio conepskanusi sxene3a (Fe’’) B o6pasue TUTpoBaHHEM
kommekcoroM 111 (DJITA) memaer npucyrctue xenesa (Fe*). MoxHO 1M «3aMacKHpOBaThy
Fe’*, ecnu B amuksory no6asuth KOH. pKs(Fe(OH).) = 15,37 u 1gK(Fe?"D/ITA) = 14,33;
pKs(Fe(OH)3) = 37.4 u IgK(Fe* "D ITA) = 25,1

a) HEJb3s1, T.K. MPEXKIE BCETO HAYHET BhIMaAaTh B ocaqok Fe(OH)s

0) na MoxHo, T.K. 1gK (Fe*"*D/ITA) 6onbime 1g K(Fe*""D/ITA)

Bonpoc 4. Vkaxute, Kakoll U3 MAaCKUPYIOIIMX areHTOB CIEAYET B3SITh NP TUTPOBAHUU
OJITA marnus B npucyrctBuu kKanbimsi. pKs(Mg(OH), = 10,74; 1g K(Mg-3ATA) = 8,68; pKs
(Ca(OH),) = 5,26; pKs (CaHPO4) = 6,57; pKs (Caz(PO4)> = 26,0

a) KOH

0) Na,HPO4

B) Naz;POq

Bonpoc 5. UaaukaTop, UCHOJIb3yeMbIH B KOMILIEKCOHOMETPUYECKOM TUTPOBAHUH
a) JKele30-aMMOHHUIHBIC KBACIBI

0) bayopectenH

B) MYpPEKCHU

T) benondranens

Bormpoc 6. B TpuiioHOMeTpHYECKOM TUTPOBAHUH HCTIONB3YIOT Oy(hepHYIO CMECh
a) KoCr07

0) J>BKJ

B) NH4CI + NH:OH

Bonpoc 7. HaubGonee uérko  ompenensercs TOYKa  OKBUBAICHTHOCTH B
KOMILJIEKCOHOMETPHUYECKOM TUTpOBaHuU 1pu pH paBHOM

a) 15
6) 69
B)  10-12
r) 810
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Bormpoc 8. Paboune BemecTBa komruiekcoHomeTpuueckoro TutpoBanust CioHi14N2NaxOg

a) AgNO;3
0) NH4SCN
B) KMnO4

Bonpoc 9. PeanbHbple paBHOBecHs MNpU KOMIUIEKCOHOMETPUYECKOM THUTPOBAHUH
OIUCBIBAIOTCS C TOMOIIIBIO

a) TEPMOJAMHAMUYECKON KOHCTAaHThl YCTOMYUBOCTH
0) KOHIICHTPAIIMOHHOW KOHCTAHTHI YCTOWYHNBOCTH
B) IIPOU3BENEHUS PACTBOPUMOCTH

T) YCIIOBHOM KOHCTaHThl YCTOMYMBOCTH

Bompoc 10. [lns ydera Bkjaga MOOOYHBIX peakIWii B paBHOBECHE OOpa3OBaHMS
KOMILJIEKCOHATA UCTIOIB3YIOT

a) KO3 PUITMEHTHI TOOOYHBIX PEaAKITHi
0) CTEIICHU JUCCOIHAIIIN

B) MOJIBHBIC JIOJIA TIOOOYHBIX MPOTYKTOB
r) KOHCTaHTBI PABHOBECUH

Pasznea 3. [Ipome:xxyTounslii Tect 3

BOHpOC 1 B BI:Ipa)KeHI/II/I JJIA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHOI'O ITIOTCHIIMAIA.
. 0,059 { aMnO, ) aE"
£ :EMnUu' EH’+ = lg aﬂvinm)

Mt

BCJIMYMHA N paBHA

Bomnpoc 2. B BeipakeHUU 151 OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIINAA:
Q, [1591 aFe™
g
7 a(Fe**)

0
E=Eluk
F
BCJIMYMHA N paBHA

BOHpOC 3.B BBIPpAXKCHUU JIS1 OKUCIIUTCIIbHO-BOCCTAHOBUTCIILHOTO MMOTCHIIAJIA:

0,059 Oy al "
E=ELD_SH,+ — g il 4):4?(1{)
B i ahdn
nonypeakmun: MnOs” + 8H ¥+ 5 —=Mn*" + 4H,0

z=8,an=

BOHpOC 4. B BBIPAKCHUHU [JIA OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHOTO ITOTCHIIMATIA:

2 +-3
E=g .+ D,Dﬂ?lg a(Cr, 0, )ia{ )
Sath THE 7 o 11 D)
ACr _
nonypeakuun: Cro07> + 14 H + 6% =2 Cr3" +7H0

n=6,az=_14 .
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Bompoc 5. Cormacio ypaBHeHuto HepHcTa 111 OKHMCIAMTENBHO-BOCCTAHOBUTEIBLHOTO
noTeHImana mapsl 2JO37/J> oneHuTe N3MEHEHUE BETMYUHBI

a) MOTEHLIMaNIa C U3MEHEHneM 3HaueHus pH cpeasl
0) MOTEHITMAN YBEITUIMBACTCS ¢ yMeHbIieHneM pH
B) MIOTEHIMAJI YMEHBIIAETCs ¢ yMeHblIeHueM pH
r) pH cpensl He BIUSET HA BEIMYUHY MTOTECHITHAIIA
n)  mapyroe

Bomnpoc 6. VYkaxwure, Kakue W3 INEPEUYMCICHHBIX B3aUMOJEHCTBUI OTHOCATCS K
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIM

a) TaKUe B3aUMOJIECUCTBHS OTCYTCTBYIOT

0) KJ + AgNOs=

B) NaH;PO4 + NaOH =

r) SnClz + NaBiO; + NaOH =

Bormpoc 7. B kakom citydae CkauoK TUTPOBaHUS Oy/1€T MEHBIIIE

a) 0,11 FeSO4 tutpyercs 0,11 pactBopom KMnOy4 (f=1/5) mpu pH =5
0) 0,11 FeSO4 tutpyercs 0,11 pactBopom KMnOg4 (f=1/5) nmpu pH =3
B) 0,11 FeSO4 tutpyercs 0,11 pactBopom KMnO4 (f=1/5) mpu pH =0

Bonpoc 8. VYkaxwure, kakas Oyner creneHb ortuTpoBaHHocTH (7) KMnOs mpu
npubasienun k anukBore 10,00 mm pactBopa 3,00 mum 0,10 B pactBopa H2CrO4, ecnu
KOHIeHTpanus nepmanranara ~ 0,10 M(f =1/5)

a) 7=150,00 %

0) 7=15,60 %

B) 7=30,00 %

Bomnpoc 9. Ykaxute nuHIUKaTOp METOAAa IEPMAHTaHATOMETPUH

a) Kpaxmai

0) METHUJIOBBIM OpaHKEBBII
B) 0e3 mHAUKaTopa

T) J03MH

Bompoc  10. VYkaxuTe OKpacky B  TOYKE OKBHUBAJEHTHOCTH B  METOHAE

[IEpMAaHTaHATOMETPUHU
a) OecuBeTHas
0) c1ab0-po30Bas
B) MaJMHOBAs
r) dyopecuens

Pa3nea 4. IIpomeskyTouHblii TecT 4

Bonpoc 1. B kakux KOOpIuMHATaX CTPOMUTCS KpHUBas THUTPOBAHUS XJIOPUAA Kalus
CTaHJAPTHBIM PACTBOPOM a30THOKHCIIOTO cepedpa?

a)  pH=/(VY)

0) Vt=f(pAg)
B) pAg=f(Vt)
r) Vt = f(pH)

Bonpoc 2. Kak 3aBUCHT BelMYMHA CKauka Ha KPUBOW TUTPOBAHUS OT IMPOU3BEICHUS
pactBopumoctH (Ks) nponykra peakuuu?
a) yeMm MeHble Ks, TeM MeHblIIe BhICOTa CKauKa
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0) yeMm MeHbIe Ks, TeM 0oJibIlie BRICOTA CKavKa
B) BerurHa Ks He BIHMSIET HA BBICOTY CKayKa

Bormpoc 3. Ykaxkurte kakue ocagku 00pazyroTcs MU TUTPOBAHUH TIO METOTY OCaXICHUS

a) Fe(OH)3
0) CaSOq4
B) AgBr

r) Al(OH);
n) AgCl

Bonpoc 4. Vkaxure, Kakoil M3 IEPEUUCICHHBIX pPACTBOPOB NPUMEHSIOT JUIS
cranmaptuzauuu pactsopa AgNO3?

a) 0,0495 M (f=1/6) KoCr207

0) 0,1085 M KNO;3

B) 0,0985 M NaCl

Bonpoc 5. Ykaxute, B KAKOM M3 METOJOB apreHTOMETpuu A (ukcupoBanus TO He
UCIIOJIB3YIOT MHAUKATOPBI?

a) meroa Ponbrapaa
0) meron ['eii-JIroccaka
B) meron dasuca

T) meroa Mopa

Bompoc 6. YkaxuTe, B KaKOM M3 METOJIOB apreHTOMeTpuu s pukcupoBanus TO
UCTIONB3YIOT B KauecTBe nHaukaropa FeCls?

a) metoa donbrapaa
0) meton ['eii-JIroccaka
B) meron Dasguca

r) merox Mopa

Bonpoc 7. YkaxuTe, B KaKOM W3 METOJOB apreHTOMETpUHU aisi (UKCUpoBaHus T
HCIIONB3YIOT B KauecTBe nHAuKaTopa KoCrO4?

a) meroa Ponbrapaa
0) meron ['eii-JIroccaka
B) meron dasguca

T) meroa Mopa

Bompoc 8. VkaxuTe, B KaKOM M3 METOJIOB apreHTOMeTpuu s pukcupoBanus TO
UCTIONIB3YIOT B KAYECTBE HHIMKATOPOB D03HH, (DIryopecienH?

a) metoa Donbrapaa
0) meton [ eii-JIroccaka
B) meron Dasguca

r) meron Mopa

Bomnpoc 9. Kakoii cmoco0 TUTpOBaHUSI OCYLIECTBISETCS MPHU ONPEACTICHUN COJCPKAHUS
cepebpa B obpasie metoioM Dombrapaa (tutpanT - NH4SCN)?

a) IpsiMOe
0) obpaTtHoe
B) 10 3aMELIEHUIO
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Bomnpoc 10. Kakoii crioco® TUTpOBaHUS OCYLIECTBISETCS MPH ONIPEIEICHUHN COACPKAHUS
Cl, CN, CrO4* B obpasmax merogom donwrapaa’?

a)
6)

B)

psIMOE
obpaTtHoe
10 3aMEIEHUI0

Paspnen S. IIpoMexyTOYHBIN TeCT S

Bonpoc 1. XumuorpaBumMeTpu4eckiue METOIbI 3TO

M3MEpPEHNE MACChl MPOIYKIUU XUMUYECKON peaKiuu

U3MEPEHUE MACCHI TPOTYKTOB 3JIEKTPOXUMHUECKON PEAKIINU

HU3MEpeHne o0bemMa raza
U3MepeHne 00beMa KHUJIKOTO peareHTa
U3MEpEeHUE Macchl 00pasia

Bormpoc 2. ITpu rpaBumerpuueckom onpenenennu xene3a(lll) mo peakmum o6pazoBanus
runpokcuma xenesa(lll) rpaBumerpuyeckoit popmoit sBIgETCS:

1.

2.
3
4,

ruapokcu xenesa(lll);
okcuy xeneza(Ill);
okcup xeneza(ll);

HCT IMIPAaBUJIBHOI'O OTBCTA.

Bomnpoc 3. IIpu nmpokanuBaHuy OKcaslaTa KaldbIHsl MOTYT O0Opa30BBIBATHCS:

1.

2.
3.
4.

KapOOHAT KaJbITUs
OKCHU KaJIbIIUA
TUAPOKApOOHAT KaIbIUs
okcun yraepona(Il)

Bomnpoc 4. I'paBumerpuyeckuii pakrop— 3to

1.
2.

3.

4.

dakTop mepecuera

OTHOLLIEHHE MOJISIPHOM MAacChl OIpPEAENsIeMOro BEUIECTBA K MOJISIPHOM Macce
TPaBUMETPUIECKON (POPMBI
OTHOILIEHHE MOJISIPHOM Macchl T'paBUMETpHUYECKOW (OpMBI K MOJIIPHON Macce
OIIPEAECIIAEMOr0 BEIIECTBA

BCC OTBCTHI BCPHBIC

Bonpoc 5. OCHOBHBIMU 3TanaMy IpaBUMETPUHU SIBIISIOTCSL:

1

2.
3.
4.

B3SITHE M PACTBOPEHUE HABECKU
NPUTOTOBIICHHUE U 100aBJICHNE HHIUKATOpa
MOJTYYCHHUE OCKIAEMOM (HOPMBI
npoponbHas 1uddy3us

Kpurtepuu ouenku: [IpaBuibHBII OTBET HAa OAMH BONPOC OLIEHUBAETCS B OIMH Oasll.
KommgectBo 6amoB cymmupyetcs. B mporecce mpoxokaeHus Kypca CTYACHT MOKET HaOpaTh
(max 50 GamoB).

Bupryanbnas n1adoparopHasi padora

9.2.2.

Tunmosoe 3axanue.

Paznen 1. Bupryaabnas JaGoparopHas padorta

TutpoBanue.»

«lIpurorosienue

pacTBopa.
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Bupryansnas maboparopHas paboTa COCTOUT U3 4-X OIBITOB.

Omnpit Nel. Onpenenenne IIOTHOCTH pacTBOPA TMAPOKCUIA HATPHUSL.

OmnbiT No2. [IpuroToBieHre cTaHIAPTHOTO PACTBOPA a30THOM KUCIIOTHI C UCITOJIB30BaHUEM
¢duxcanana.

OmnbiT Ne3. [TpurotoiieHue pacTBOpa TMAPOKCUIA HATPHUS 3aJaHHOM KOHIIEHTPALINH.

Omnsit Ned4. Onpenenenue pacTBopa I'MIPOKCHIa HATPUS METOJIOM TUTPOBAHMSI.

Jlabopatopnas pabota wuMeeT JBE COCTAaBJSAIONIME: TEOPETUYECKYI0 YacTh U
NPaKTUYECKYIO YaCTh.

TeopeTnueckas 4acTb COJIEPKUT TEOPETUUECKUN MaTepuall, ONKMcaHue paboThl U 3aJaHUS
Ha J1a00paTOpHYIO paboTy (MOPAIOK BHIIOIHEHUS paOOTHI)

[IpakTrueckass 4YacTb COCTOMT M3 pabodueid obOiactTh W «ceida» ¢ HHCTPYMEHTaAMHU
(mpuGopamu, MaTepraiaMu), HEOOXOJUMBIMH IS BBIITOJHEHHS paOOThI.

B pesynbrare BBINMOTHEHUS BUPTYAIbHOM J1ab00paTopHO PabOThI CTYJIEHT COCTaBJISET
OTYeT.

Kpurtepuu ouenku: B pe3ynbraTe BBHINOJHEHHS BUPTYaJbHOW J1a0OpaTOpHON pabOTHI
CTYJIEHT MOXeT HabpaTh (max 20 6amioB).
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10.  OO0pa3oBaTejibHBIC TEXHOJOIMH M MeTOJMYECKHEe YKa3aHUsl 10 OCBOCHHUIO
JUCHUILIMHBI (Y4e0HOT0 Kypca)

B nponecce u3yueHus JUCHUIUIMHBI UCIONb3YETCsl JUCTAHIIUMOHHOE 00yUYEeHHE.

IIpu moAroToBKe K OTBETAM Ha TECTHI [10 TEMaM Kypca U BBIIIOJIHEHHUIO TUIIOBBIX 3aJaHUI
CTYAEHTY HEO0OXOAMMO THIATENbHO M3Y4YMTh IpPEJIaraeMylo JUTeparypy, y4eOHbII Marepua.
CTyneHT caMOCTOSITENbHO paboTaeT ¢ JOMOJIHUTENLHOM M OCHOBHOHM JHMTEPAaTypOl, HHTEPHET-
pecypcami.

[Tpu n3yuyeHNH JUCUUIUTMHBI HEOOXO0AUMO:

Pazgen 1.
N3yunTh MaTepualibl TEMBbI, BBITTOIHUTD TECT |
BEeIMOMHUTE BUPTYaNIbHYIO 1a00paTOPHYIO padoTy

Pazpnen 2.
N3yunTh MaTepualibl TEMBbI, BHITIOJIHUTH TECT 2

Paznen 3.
N3yunth MaTtepuabl TEMBbI, BHIIOJHUTH TECT 3

Pazgen 4.
N3yunTh MaTepualibl TEMbI, BHIIOJIHUTH TECT 4

Paznen 5
N3yunTh MaTepuaisl TEMBbI, BBIITOJTHUTD TECT 5

ITpu HE06X0AMMOCTH 33/1aTh BOIIPOCHI IPEMOIAaBATENIO B (hopyMe.

PazmecTuTh Ha JIMYHOW CTpaHUIIE Kypca BBINOJIHEHHbIC 3aJlaHUsl BUPTYAIbHOMN
71abopaToOpHOil paboTHI I POBEPKH MPETIOIABATENIEM.

[Tocne n3ydenus: Kypca BhIIOJHUTH UTOTOBBIN TECT.



11. Y4eOHo-MeTOoAUYEeCKOe U UHPOPMALMOHHOE OofecneyeHne TUCHUILITHHBI (Y4eOHOro

Kypca)
11.1. Oos3aTesbHas TUTepaTypa

Ne bubauorpaguyeckoe onucanue Tun (y4yeOHUK, KosnuyecTBo

n/n yueOHOe mocodue, |B OMOIHOTEKE
yueOHo-

MeToAHYecKoe
nocooue,
NPaKTHKYM, Ap.)
1 AHanmuThueckass ~— XUMHS [ DJIEKTPOHHBIN YuebHoe mocobue 9BC
pecypc] : yueb. mocobue / O. b. Kykuna [u «IPRbooks»

np.]. - Boponex : BTACY : 9bC ACB, 2014.
- 161 c. - ISBN 978-5-89040-499-2.

Bepmmaun B.M. AnanuTuyeckas — XuUMHS
[DnexkTponHbIit pecypc] : yuebnuk / B. W.
Bepmmuaun, W. B. BrnacoBa, UW. A.
Huxudoponsa. - Uzn. 2-e, mepepad. u morm. -
Cankrt-Ilerepoypr : Jlans, 2017. - 428 c. : uin.
- (YueOnuku pans  By3oB. CrenuanbHas
auteparypa). - ISBN 978-5-8114-2561-7.

Y4yeOHuK

9BC «Jlaaby»

KebGentseB A.MI. AnanuTudeckas XHUMHS.
XUMHYECKUe METOBI aHanu3a
[DnexTpoHHbIN pecypc] : yuebd. mocoodue / A.
N. XKeGentsie, A. K. XKepnocex, U. E.
Tanyts. - 2-e u3g., crep. - Munck : HoBoe
3HaHue ; Mocksa : UTHOPA-M, 2014. - 542 c.
: wi. - (Beiciee oOpa3oBanue. bakanaBpuar).
- ISBN 978-5-16-004685-3.

Yy4ebHOe mocodue

9BC
«ZNANIUM.
COM»

ITeperonyas O.B. [TpakTukym o
AHAIUTUYECKOM XUMUU. PUZUKO-XUMHUECKUE
METOJIbl aHalu3a [DNEKTPOHHBIM pecypc]| :
yueb. mocobue / O. B. Ileperonuas, C. A.
CokonoBa ; Boponex. roc. arpap. yH-T HM.
Nmneparopa [lerpa 1. - Boponex : BIAY um.
ITerpa I, 2017. - 100 c.

Yy4ebHOe mocodue

9BC
«[PRbooks»

MaremaTuueckoe
SKCIEPUMEHTA B
METOIUYECKUX MCCIIeTIOBAHUSIX
AHAIUTUYECKOW  XUMUHU [DneKTpOHHBIN
pecypc] : yae6. mocobue / A. H. CmaryHoBa,
I'. B. ITamxkosa, JI. U. benpix. - U3nm. 3-e,
crep. - Cankr-IlerepOypr : Jlans, 2018. - 120
c. : . - (YueOHuku a1 By3oB. CrieninaigbHas
muteparypa). - ISBN 978-5-8114-2540-2.

Cwmarynona A.H.
TUTAHUPOBAHHE

YuyeOHukK

9BC «Jlaaby»

23



11.2. JlomoaHuTe bHasA

BU/I€0NIOCOOUS U AP.)

¢donn HayuHot 6ubnuorexku TI'Y:

Jureparypa M y4deOHbIe

Martepuaiabl  (ayamo-,

Ne
n/n

bubauorpaguyeckoe onucanue

Tun (yueOHUK, yueOHOE

MeToauYecKoe nmocooue,
NMPAKTUKYM, ayJAU0-,
BH/1€01I0OCO0MS M IP.)

KoamnuecTBO
nocooue, yaeoHo- B
ouonoTeKe

AHanuTthueckas Xxumusa. PacueTsl B
KOJIMYECTBEHHOM aHanmse
[DNEeKTPOHHBIN pecypc] : MpakTUKyM
11t ctyneHToB By3oB / B. I1. I'ycpkoBa
[u np.]. - 2-e u3d., ucop. ¥ JoM. -
KemepoBo : KemepoB. T€XHOJ. HH-T
NUIIEBON mpoMebliuieHHocty, 2010. -
123 c. : un. - ISBN 978-5-89289-633-
7.

9BC
«IPRbooks»

[IpakTukym

Eropos B.B. Heopranuueckas wu
QHAINTHYECKAs: XUMUS [DIIEKTPOHHBII
pecypc] : AHalIMTHYECKas XUMHUS :
yuebnuk / B. B. Eropos, H. W.
BopobseBa, . I'. CunpBecTpoBa. -
Canxkr-IlerepOypr : Jlans, 2014. - 142
c. : wi - (YueOHUKH IJIT BY30B.
CneunanpHas sureparypa). - ISBN
978-5-8114-1602-8.

YyeOHuk OBC «Jla"p»

Eroposa O.A. OcHOBBI KaU€CTBEHHOTO
u KOJINYECTBEHHOT O aHanm3a
[DnexTpoHHBIN pecypc] KOHCIIEKT
nexmumii / O. A. Eroposa. - Mockaa :
PY/H, 2013. - 142 c. : un. - ISBN
978-5-209-05160-2.

9BC
«IPRbooks»

Koncnext nexmuii

Kynpsamosa  A.A. XuMHUUECKue
peakiyy B AHAIMTUYECKOH XUMHU
[OnexkTpoHHBI  pecypc] : (c
OpuMepaMu W 3ajadamMM UL
CaMOCTOSATEIIBHOTO pelieHns)

yaeOHoe nmocodue / A. A. Kyapsmosa.
- Camapa: PEABI3, 2011. - 75 c. : ni.

9BC
«IPRbooks»

Y4yebHoe mmocodue

apyrue GoH/bIL:

Ne
n/n

Tun
nocooue,

Bbub6anorpaguuec
KOe OIUCaHue

(yueOHHMK,

MeToaAnYecKoe
NMPaKTHKYM,
BH/1€0MI0CO0MS U JP.)

MecTto

XpaHeHust
(MeToaMYeCKH A
KaOuHeT Kadeapwl,
rOpPoJCKHE
OMOJIMOTEKN U JIP.)

yueOHoe
y4eOHo-

nocooue,
ayauo-,

Y4eOHO-METOAUUECKOE
nocodue Mo H3YUYCHUIO
JUCIMIIINHBI

Y4eOHO-METOqUUECKOE IT0CO0UE

METOAUYECKUN KaOWHET
Kadeapbl
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«AHanuTnyeckas
XUMU»

COT'JTACOBAHO

JupexTop HayuyHOU OMOIMOTEKH

« » 20 T
MII

(noonucs)

A.M. Acaepa
(U.0. Damunus)
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11.3. Ilepeuensn HHG(pOPMALMOHHO-TEJIEKOMMYHHUKAUMOHHON  CeTH

«AHTepHeT»

pecypcoB

- ByrtiepoBckue cooOmenusi. HaydHblil aHII0-pyCCKOSI3BIYHBIA  XUMUYECKHI
xkypHai.  [lyOmukyeT  cTaThM TIO  OCHOBHBIM  pasfeliaM XHMHH HU  CMEXHBIM
nucuumnHaM. XKypHan Bxonut B [lepeuens BAK u cucremy PUHLI. /{51 3aperucTpupoBaHHbBIX
II0JIb30BAaTENEH cauta  JOCTYIEH IIOJIHOTEKCTOBBIN apXuB c 1999 roja:
http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMus B HHTepecax yYCTOMYMBOro pa3BuTusi. B >xypHane mnyOmaukyrooTcs
OpUTHHAJIbHBIE Hay4Hble COOOLIEHHS 1 0030pbI 0 XMMHH MIPOLIECCOB, MPEACTABISAIONINX OCHOBY
MNPUHIUIINAIBLHO HOBBIX TEXHOJIOTHH, CO3/1aBa€MbIX B MHTEpEcaxX YCTOWYMBOIO Pa3BUTHS, WU
YCOBEPIICHCTBOBAHUS JIEHCTBYIOIINUX, COXPAHEHUs MPUPOTHONW cpeibl, SJKOHOMHUU PECypCOB,
sHeprocOepexenus. Bxogut B [lepeuens BAK u cucremy PUHII. JlocTyreH MOTHOTEKCTOBBIN
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunblil penieH3upyeMblii )KypHaa OTKPBITOTO
noctyna. Crpana: Uanus. SA3pik: anrmuiickuii. [1yOnmukyeT pe3ynbTaThl HAYYHBIX MCCIIECIOBAHUMA
B o0nactu oOmIel XuMum, OMOXUMUH, CIIEKTPOCKOIINU, XUMUU OKpYKarolen cpensl. JlocTymneH
noTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

11.4. IlepeyeHb NPOrpaMMHOIO oOecredeHUs

Ne | HaumenoBanme KosanuyecTBo PexBuU3MTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n 11(0) JIMLEH3UI JAeHCTBHS)
1 Windows 1398 Horosop Ne 690 or 19.05.2015r., cpok
JEHCTBUSI - OECCPOUHO
2 Office Standart | 1398 Horosop Ne 690 or 19.05.2015r., cpok
nerctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBHs - 0eCCPOUHO

11.5. Onucanmne MaTepHAJIbHO-TeXHHUYECKOU 0a3mbl, HEeo0X0IMMOH IJIs
OCYyLIeCTBJICEHUA 00pa30BaTEIbLHOIO MpoIecca Mo JUCHUUIINHE (MOIYJII0)
HaunmeHnoBanme
000py10BaHHBIX .
Y4eOHbIX KAOUHETOB, DakTUYeCKU L - o
Jaboparopwuii, Mepeuens agpec y4eOHBIX 5 & ;
Ne MACTEPCKHUX M JP. Ka0MHETOB, = g 2
OCHOBHOTO - ! S
n/n 00BEeKTOB 1JI1 Jaboparopwuii, = = T
000py10BaHUA S = o
NpoBeAeHUus MAaCTEePCKUX U = Cl=
NPAKTHYECKUX H Ap. a = 3
J1a00paToOpHbBIX =
3aHATHH
1 Aynuropus DKpaH 445020, 17,9
BEOKOH(epeHIHil. TEJEBU3NOHHBIH, Camapckas 0011,
VYuebHast ayauTopus | MpMa, MPOXKEKTOp | T. TompsaTTH, YII.
TUTSt MpOBEACHUS | Ha IITaTuBe, cTON | benopycckas,
3aHATHUM JIEKIIMOHHOTO | IpenoAaBarenbCekuii, | 16B, mo3unusa mno
THUIIA. VYuebHas | cTyn TII Nel0, stax 8
ayIUTOpUs JUISL | IPENOIABaTEIbCKUM,
MPOBEICHUS 3aHATUN | TPAHCIAPAHT-
CEMUHApPCKOr0 THMA. | IEPETSIKKA,
YyeOHass ayauTOpHsi | CHCTEMHBIN 010K
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HauMenoBanue

000py10BaHHBIX .
Y4eOHbIX KAOUHETOB, DakTUYeCKU L - o
Jaboparopwuii, Mepeuens agpec y4eOHBIX 5 & ;
Ne MACTEPCKHUX M JP. Ka0MHETOB, = g 2
OCHOBHOTO - s S
n/n 00BEeKTOB 1JI1 Jaboparopwuii, = = T
000py10BaHUA S = o
NpoBeAeHUus MAaCTEePCKUX U = Cl=
NPAKTHYECKUX H Ap. a = 3
J1a00opaToOpHbBIX =
3aHATHH
JUISt KypCOBOTO
IIPOEKTUPOBAHHUS
(BBITIOJTHEHUST
KYpPCOBBIX pabor).
VYuebHast ayauTopus
TUTSt IIPOBEICHUS
PYHIOBBIX U
WHIUBUTyaJIbHBIX
KOHCYJIbTAIINI
VYuebHast ayauTopus
JUIS MIPOBEICHUS
3aHATHI TEKYLLETO
KOHTPOJIS U
IIPOMEKYTOUYHON
aTTecTaluu
VYJIK-810
2 JlaGopaTtopust Cronbl naboparopusie | 445020, 83,40 20
«AHaITUTHYECKAS OCTpPOBHBIE, nonku | Camapckass  o0u1.,
XUMUS JUISL TIOCYABI, CTOJBI | I. TONBATTH, YII.
A-207 nabopaTopHbIe ¢ | benopycckas,
MIOJIKOH 16b, mo3umus 1o
akBaguctisaTop JO- | TII Ne 28, 2 stax
10, MOIKa
HEpJ)KaBerollasi, Ieyb
MydenpHasl,
CYLIMJIbHBIN mkadg
Snol58/350,  moiiku

nabopatopHasi, ImKad
BBITSKHOM, CTOII
NUCbMEHHBIA, TYyMOBI
s HOCY 1Bl u
PCaKTHBOB,
neHTpudyra
naboparopuas Ollu-3,
AQHAJIUTUYECKUE BECHI
BJIP-200, BECHI
nabopaTopHbIE
HCBI123, d¢oromerp
(hOTOIIEKTPUUECKUINA
K®K, pH-merp -
HOHOMEP pH-121,
noHomep Jkcnept001,
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HauMenoBanue

000py10BaHHBIX .
Y4eOHbIX KAOUHETOB, DakTUYeCKU L - o
Jaboparopwuii, Mepeuens agpec y4eOHBIX 5 & ;
Ne MACTEPCKHUX M JP. Ka0MHETOB, = g 2
n/n 00beKTOB I OCHOBHOTO Jabdoparopuii, g 2 =
000py10BaHUA S = o
NpoBeAeHUus MAaCTEePCKUX U = Cl=
NPAKTHYECKUX H ap. = = g
J1a00opaToOpHbBIX =
3aHATHH
HOHOMEP N-160M,
KOHJTYKTOMET]
AHWOH, Ta0ypeThI
n1abopaTopHsIe,
XUMHYECKas Mmocyaa
Kommnsrorephsiit [lepenocHoii 445020, 74,3 21
KJ1acc. VYueOHas | MpoeKTop, skpaH, | Camapckass 00JI.,
ayIUTOpUs JUISL | CTOJIBI y4eHH4Yeckue, | r. TomparTu, Vi
MPOBEJICHUST 3aHSATUN | CTOJI benopycckas,
JEKIMOHHOTO  THMa. | IpenojaBarenbckuii, | 16B, mo3unus mno
YueOHast ayauTopusi | CTYJIbS, nocka | TIT Ne41, stax 3
TUTSt MIPOBEJICHUS | ayIUTOpHAS
3aHATUH (mapkepnas), I[IK ¢
CEMUHApPCKOr0 THUIA. | BRIXOAOM B CETh
VYuebnast aymutopus | UaTepHeT
TUTSE MPOBEACHUS
1abopaTOpHBIX padoT.
VYuebHast ayauTopus
JUISt KypCOBOTO
MPOCKTUPOBAHUS
(BBITIOJTHEHUST
KYpPCOBBIX pabor).
YuebHast ayauTopus
TUTSE MPOBEACHUS
TPYHIOBBIX U
WHIBUTYaIbHBIX
KOHCYJIbTAIIN I
VYuebHast ayauTopus
JUIS MIPOBEICHUS
3aHATHI TEKYLLETO
KOHTPOJIS U
IIPOMEKYTOUYHON
aTTecTaluu
VIJIK-314
4 KomnberoTepHsbrit Cronbl yuenuveckue, | 445020, 84,8 16
knacc.  [lomemenue | crynbs yueHudeckue, | Camapckas 00iL.,
g camoctoarenbHol | IIK ¢ BeixogoMm B ceTh | . ToapaTTi
paboThI. VYuebnast | UnTepHeT yn. Benopycckas,
ayAUTOpHUs U1 14, mo3ummsa 110
MPOBEIICHUS 3aHATUN TIINe 48, 4 sTax
CEMHUHApPCKOr0  THUIA.
YyebHast ayauTopus
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n/n

HaunmeHnoBanme
000py/10BAHHBIX
Y4eOHbIX KAOUHETOB,
Jaboparopwuii,
MAacTepCKUX u Jp.
00beKTOB I
NpOBe/IeHUs!
NPAKTHYECKUX H
J1a00opaToOpHbBIX
3aHATHH

Ilepeyennb
OCHOBHOI'O
000py10BaHUA

DaKkTHYECKUI
agpec y4eOHBIX
Ka0OMHETOB,
Jaboparopwuii,
MAaCTepPCKHUX H
Aap.

ILtomann, m?

KoJuunuecTBo
MOCATOYHBIX MECT

JUISt KypCOBOTO
IIPOEKTUPOBAHHUS
(BBITIOJTHEHUST
KYpPCOBBIX pabor).
VYuebHast ayauTopus
TUTS MIPOBEACHUS
PYHIOBBIX U
WHINBUTYaIbHBIX
KOHCYJIbTAILNH.
VYuebHast ayauTopus
JUIS MIPOBEICHUS
3aHATHI TEKYLLETO
KOHTPOJIS U
IIPOMEKYTOUYHON
aTTecTaluu

I-401
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