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Pabouass mporpamma coctaBinena Ha ocHoBanun OI'OC BITIO/®I'OC BO u yuebHOTO
IUIaHA HampaBJieHUs MoAroToBkH (crneuuanbHocTH) 18.03.02 DHepro- u pecypcocbeperaromye
IMpONICCChI B XUMHYCSCKOM TEXHOJIOTHH, He(bTeXI/IMI/II/I u 6HOT€XHOHOFI/II/I

(k00 u HaumeHoBaHUe HANPaseHus N0020moeKu, cneyuanshocmu 6 coomsememsuu ¢ PI'OC BI10/ @I'OC BO)

PenensupoBanue pado4eil nporpaMmbl IMCUUIIMHBI:

X | OrcyrcrByer

VYuebnas (pabouas) mporpamma o100peHa Ha 3aceaHuu Kadeapbl «XUMus, XUMHIECKUE

X IPOIIeCChl U TEXHOIOTHM» (POTOKOJI 3acenanus Ne 1 ot «06» centsiops 2018 r.).
Peuensent
(OondicHoCcmb, yueHoe 36aHue, CHeneHy) (noonucsw) (H.0. @amunus)
« _» 20 T
Cpok aeiicTBus padoueii nporpaMMbl JMCUUILIUHBI 10 «06» cenTsiops 2023 r.
Nudopmanus 06 aktyanu3anuu padoyeil NporpaMMsbl M CHHUIIJIMHBI:
ITpoTtokoun 3acenanus kKagenpsl No  OoT «_ » 20 1.
[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.
[TpoTtokomn 3acenanus kagenpsl No  OoT «_ » 20 1.
[Tpotokon 3acenanus kabeapsl Ne  oT «_ » 20 1.
COI'JTACOBAHO

3aBeayromuii kadenpoit «PanmonansHOe TPUPOAOTIOIH30BAHUE U PECYPCOCOEPEIKEHUEY
(svinycKarowel HanpagieHue (CneyudaIbHOCHb))

« _» 20 1. M.B. KpaB1iioBa
(noonucs) (U.0. Damunus)
YTBEPX/IAIO
3aeayromuii kadenpoit «XuMus, XAMUYECKHE MTPOIIECChI U TEXHOJIOTHIY
((pazpabomasweii PII]])
« _» 20 1. I".M. OcTanenko

(noonucsw) (U.0. @®amunus)



AHHOTALIUA
JUCIHUILIMHBI (Y4e0HOT0 Kypca)
b1.B.04 Anaautudeckasi xumus (cneu. Kypc)

(MHIEKC 1 HAMMEHOBaHWE AUCIMILINHBI (Yy4eOHOTO Kypca))
1. Heap u 3apa4n U3y4YeHHsi AUCUUIIMHBI (Y4e0HOr0 Kypca)

Lenp - ¢dopMupoBaHHE Yy CTYAECHTOB IMOHHUMAaHHS TEOPETHUECKUX OCHOB M OOIIei
METOJIOJIOTUU TIONy4eHHs WH(OpMamMu O COCTaBe W MPHPOJAE BEHIECTBA, O KHHETUYECKHX
3aKOHOMEPHOCTSIX MPOTEKaHUS TEXHOJIOTHYECKOro mpolecca.

3amaun:

1. CdopmupoBaTh MOHUMAHUE TEOPETHUECCKUX OCHOB
COOTBETCTBYIOLIECH AHATUTUYECKON TEXHUKH.

2. CdopmupoBaTh MOHMMAaHHE CTYJEHTAaMU pPOJM  XHMMHKa-aHAJIUTHKA Kak
npo(ecCHOHATLHOTO  AHAIMTHKA, BIAJCIOMIMM HA0OPOM  PA3IUYHBIX XUMHUYECKUX U
MHCTPYMEHTAJIBHBIX METOJO0B, 00Ja/JalolieM IIHPOKUM MBIIIEHUEM U PYKOBOACTBYIOLIUMCS
00001IEeHHBIMU 3HAHUSIMU.

3. CdopmupoBaTh TOHUMAHUE TIPAKTHYCCKON HAMPABICHHOCTH aHAIMTHYECKOU
XUMHUH, a UIMEHHO, YMEHUS aHAJIM3UPOBATh UCXOAHBIC NAHHBIC, pa3pabaThiBaTh IJIaH aHAIN3A,
BbIOHMpATh ONTUMAIbHBIE METO/IbI, BHIITOJIHATH aHAJIN3.

4. Co3narp ycnoBus [uis paboOThl UCCIEN0BATEIbCKONW TPYIIbI, B KOTOPOH KasKIbIi
CTYZIEHT MOXET CTaTh JINJEPOM.

AHAJIMTHYCCKHUX METOJ0B U

2. MecTto qucuuminHbl (yaeOHoro kypcea) B crpykrype OIIOII BO

Jannas mucnuruimHa (y4eOHBIH Kypc) OoTHOCUTCA K biokyl«/lucuummuasl (MOTyIN)»
(BapuaTUBHAs 4acTh).

JIMCUUIUINHBL, y4eOHbIE KYPChl, HA OCBOCHMM KOTOPBIX OazupyeTcs AaHHas TUCLMILIMHA
(yaeOnbIil Kypc) — «OOmas u HeopraHudeckass Xumus», «OpraHudeckas XuUMHs», «Bpicmias
MaTeMaTHKay, <«AHaJIuTH4ecKas XuUMUsA», «OCHOBBI  HMH(OPMAIMOHHOW  KYJIbTYPBI»,
«buoxumus».

JucuuIuinHel, ydeOHbIe KYpCBhI, JUIsl KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHMsI, HaBBIKH,
npuoOperaemMble B pe3yibTaTe M3yueHHs JaHHOW TUCHUIUIMHBI (yuyeOHOro Kypca) — «OOmas
XUMHUYECKast TEXHOJIOTUS, «DU3UKO-XMMHUYECKIE METObI aHATH3a.

3. IInanupyemsblie pe3yiabTaThl 00y4eHHs] MO AUCHHUILVIMHE (Y4eOHOMY Kypcy),
COOTHECEHHBbIE C IVIAHUPYEMbIMH Pe3yJbTATAMH 0CBOCHHUsI 00Pa30BaTe/IbHOM NPOrpaMMbl

dopmMupyembie U Nuauxkaropsl
KOHTPOJINpYyeMble AOCTHKEHUS I[lnanupyemMble pe3yabTaThl
KOMIIeTeHIM U KOMIIeTeHIH I o0y4eHust

(koA 1 HAMMEHOBaHUE) (koA 1 HAMMEHOBaHUE)
OIIK-1. CnocoGen | OIIK-1.1. 3naer |3HATh:
M3y4yaTh, aHAIU3UPOBATh, | TEOPETUUECKUE OCHOBBI | - TEOPETUUECKHUE OCHOBBI
KCIOJIb30BATh o0meld W HEOPraHWYECKOW | pABHOBECH B TOMOTCHHBIX H
MEXaHU3Mbl XUMUYECKUX | XUMUU u MMOHUMAET | FETEPOreHHBIX CHUCTEMAaX; TEOpPUU
peaxkuuii, IPOUCXOASAIINX | TPUHIUIIBI CTPOEHHS | KUCIOT ¥ OCHOBaHHM
B TEXHOJIOTHYECKUX | BEUIECTBA M MPOTEKaHUs | - OpPraHUYECKHE  PEareHTHI,
nporeccax U | XUMHUYECKUX MPOIIECCOB UCIOJIb3YyeMble NIl MPOBEJICHUs




dopmMupyembie U HNuaukaropsl
KOHTPOJINpYyeMble AOCTHKEHUS I[lnanupyemMble pe3yabTaThl
KOMIIETEHIINH KOMIIeTeHIH I o0y4eHust
(koA 1 HAMMEHOBaHUE) (koA 1 HAMMEHOBaHUE)
OKpY>Karolem mupe, | OIIK-1.2. 3HaeTr OCHOBBI | AaHATIUTHYECKUX PEAKIIUN;

OCHOBBIBAsICh Ha 3HAHMAX
O CTPOCHHMM BEUIECTBA,
MPUpPOIE XUMHYECKOU
CBSI3M U  CBOMCTBax
Pa3IUYHBIX KJIaCCOB
XUMHYECKHX DJIEMCHTOB,
COCIMHEHMH, BEIECTB U
MaTepHalioB

KJ1acCU(UKALIUN
OpTaHUYECKHUX

COCIUHEHUH, CTPOCHHE,
CrOCOOBI  TIOJIYYCHHUSI W
XHUMHUYECKHE CBOMCTBA
Ppa3IUYHBIX KJ1aCCOB
OpraHUYECKUX

COCIUHCHMH, OCHOBHBIE

MEXaHU3MBbl  TPOTEKAHUS
OPTraHUYECKHUX PEaAKIIUM.
OIIK-1.3. 3Haer OCHOBBI
GU3UYECKON XUMHHU  Kak
TEOPETUIECKOTO
dbyHIaMEHTa COBpPEMEHHOMU
XUMHUHA u MPOIIECCOB
XUMHUYECKON TEXHOJIOTUH.
OIIK-1.4. 3naer oCHOBHbIE
MOHATUS M COOTHOLIEHUS

TEPMOJAUHAMUKH
MMOBEPXHOCTHBIX  SIBJICHHIA,
OCHOBHBIC CBOMCTBA
JIUCTIEPCHBIX CUCTEM.
OIIK-1.5. Vmeer
BBITIOJIHATH OCHOBHBIC
XUMHUECKHE ornepauuu,
ONpeaesaTh
TEPMOJNHAMUYECKUE
XapaKTEePUCTUKHI
XAMHUYECKHX pEakuud |
paBHOBECHBIE

KOHIICHTpAIIUX BEIECTB

- OCHOBHBIC 3aKOHBI (pu3HUECKOU
XMMHH, JIe)KALIIE B OCHOBE (PU3UKO-
XUMHYECKHX  METOJI0OB, OCHOBBI
IEKTPOXUMUU

- METOJbl aHalIMu3a JUCIEPCHBIX U
KOJIJIOUJHBIX CHCTEM

YMeTs:
- noao0parh METOIUKY
aHamm3a OOBEKTa C  y4eTOM
CBOICTB BEIIECTBA u
ocoOeHHOCTeH POTEKaHUS
peaKIuu;
- aHAJTU3UPOBATh u

CHUCTEMATU3UPOBATh  PE3YJIbTAThI
QHATUTUYECKOTO  JKCIEPUMEHTA,
WCXOMsI W3 CTPOCHHUS BEIIECTBA M
MCXaHHU3MOB, HpOTeKaIOH_II/IX
peakuuii

Bnagers:

- HaBBIKAMH BEITIOJTHEHUS OCHOBHBIX
AHAJIMTUYECKUX PEAKIUM;

- HaBBIKaMH pacyeTa HeOOXOIUMBIX

KOHILICHTPALIHH;

- HaBBIKaMU (GopMyIHpOBKH
BBIBOJIOB o aHaIu3y
JIUTEPATyPHBIX U
JKCIIEPUMEHTAIIBHBIX JAHHBIX
aHaJlu3a C YYETOM  OCHOBHBIX
3aKOHOMEPHOCTEN CTpOCHUS
BELICCTBA

TemaTnueckoe cogep:kaHue TUCHUNIMHBI (Y4eO0HOT0 Kypca)

Pasnean, IHoapa3snen, rema

MOJYJ1b
Monyis 1. Tema Nel OGmme Bompochl. 3aa4nl aHATUTUYECKOW XUMHU U
XuMHuueckue METO/BI | €€ pOJIb B AHAIMTUYECKOM KOHTPOJIE KayecTBa MPOU3BOJCTBA.

peuicHu-d AHAJIMTHYCCKUX Hpouecc aHajin3a —

3a1a4

OCYIICCTBJICHUA.

aHATUTHYECKUH HUKJ, IIyTHU Cro

Tema No2 Xwumudeckwe TUOpUIHBIE METOIBI aHAIU3A.
Tutrpumerpus. ['paBumerpus. TepmorpaBumeTpusi.

Tema Ne 3 Dnementnelii ananus. OO6nacTd TpUMEHEHHS
METOJZIOB B HAay4YHOM, MPOU3BOACTBEeHHOU chepax. ['mbpumHbie
METOJIbI B TEXHUYECKOM aHajN3€ CHIPbEBBIX MAaTEpUAIOB
(TEXHOJIOTHSI OPTAaHUYECKUX BEIIECTB)

TemaNe 4. Cencopusle Meronsl aHanmu3a. OcoOeHHOCTH




XUMHUYECKHUX CEHCOPOB, ux MIpUMEHEHUE B
ABTOMATU3UPOBAHHBIX CHUCTEMAax aHAJUTUYECKOTO KOHTPOJIS
KauecTBa MPUPOTHBIX CPe].

Mopyns 2.
DU3UKO-XUMHUYECKUE
METObI peuieHus

AHAJIMTUYCCKUX 3aJ1ay.

Tema Ne5 Teopernueckue OCHOBBI ONTHYECKUX METOJOB
aHanuza. IIpakThueckoe Ha3HAUYEHUE ONTHYECKUX METOJ0B
aHanu3a Ui KCCIIENOBAHUSA TEXHOJOTHMYECKUX MPOLIECCOB U
MPUPOAHBIX CPESI.

OnTuyeckre CEHCOphbl, UX MPUMEHEHHUE B MPOU3BOJCTBEHHOM
AHAJIMTUYECKOM KOHTPOJIE KayecTBa ChIPbS, MPOAYKLIHH, B
KOHTPOJIE TEXHOJIOTHYECKOTO MPOoLecca.

Tema Ne6 CoBpeMeHHBIE HMHCTPYMEHTAJIbHBIE  METOMbI
UCCIICIOBAaHMUSI  CTPYKTYpPBl ~ OOBEKTa: BEIIECTBEHHBIM U

MoJeKyJspHbI  aHam3,(Y® —  cmektpockonus. MK — —
CHEKTPOCKOMUS, SJI€PHO-MAarHUTHBIA  pE30HaHC, Macc —
CHEKTPOMETpHS, peHTreHo¢IyopecueHTHBIN aHaJus,.

AKTUBAIIMOHHBIN aHAJIU3).

Tema Noe 7 DHEeKTpOXMMHYECKHE  METOJbl  aHAIM3A.
HOTGHHI/IOMGTpI/I}I U KOHIAYKTOMCTpHUA B MNPOU3BOACTBCHHOM
aHanuze. BomprammepomeTpus — Kak METOJA, IIHPOKO
MPUMEHSIEMBIi B aHalu3e OOBEKTOB OKPYKAIOMIEH Cpelbl.
['ubpuHBIE METOBI. DIIEKTPOXUMUYECKHE CEHCOPBI.

O01mas Tpy10eMKOCTh TUCUMILIUHBI (YueOHoro kypca) — S 3ET




4.

CTpyKkTypa ¥ coiep:KkaHue TUCHUILUIMHBI (Y4e0OHOro Kypca) AHAJIUTHYECKAasi XUMHUS (crem. Kypc)

Kypc nzyuenus 4
Buabl yueOHoii padoThl
KonTakTHas pabora
CamocrosTebHas padoTa
(B yacax)
BCEro DopMblI Pexo
=g NpoBeIeHUs Dopmbl MEeH[
F JICKIUH, Heo6xoanmbie TeKyIero yema
Pazneu, Toapasnex, Tema E g E Ja0opaToOpHBIX, _ bopMbI MaTepHaIbHO- KOHTPOJISA b
MOJyJib =| 2 b S § MNPaKTHYECKHX 3 opranmsamm TeXHH4YeCKHe HAUMEHOBAHWE | JIATE
§ e s g g 3aHATHI, METOABI g CAMOCTOSITEILHO pecypchl OIIEHOYHOT' 0 pary
£ s| E|=4 o0yueHnus, 2 cpeacTna) pa
=l & = padoThI
e g A peausyloniue (Ne)
=5l E [=_" NpUMEHAEMYI0
= | o0pa3oBaTe/IbHYI0
TeXHOJIOTHIO
Moayas 1. Tema Ne 1. 2 Jlexuus 25 | U3yuyenne marepuana | I[lepconanpHBIH IIpomexxyTounst | 1-5,
XuMudeckre OO6mme Bonpockl. 3amadu MIPOBOAMUTCS o TeMe 1, | KOMIIBIOTEP, TOCTYII i Tect mo teme | 6-9
METOBI AHATNTHYECKON XUMUH U €€ POJIb B C HCITOJIb30BAHNEM MTOCPEICTBOM K cetn «MIHTEpHETY, I. JTOTL.
pemeHus AHATNTHYECKOM KOHTPOJIE TEXHOJIOTHHA «OHITATH- y9e0HO-eTOTUIECKOe
AHATTUTHYCCKIX KayecTBa MpOM3BOJCTBA. [Iporecc JIUCTAaHITHOHHOTO KOHCYJIbTAIIHN. ¥ NHPOPMAIMOHHOE
3amau aHalN3a — AHATTUTUICCKUIN ITHKIL, 00y4eHUs. Brinonuaenue obecrieueHne
IIYTH €r0 OCYIECTBICHHS. MIPOMEKYTOYHOTO JUCTIATUTAHBI.
TecTa no teme 1.
Tema Ne 2. 2 Brinonnenue 25 | Usyuenue marepuana | IlepconanbHeli Otuer mo | 1-5,
XuMmudeckue ruOpUIHbIC METOIBI pacyeros K 1o TeMe 2, | xoMmbroTep, focTyn | naboparopHoMmy | 6-9
aHanu3a. TUuTpuMeTpus. nab0paTOPHBIM Bremonnaenue otdera | k cetu «HTEpHETY, , | 3aHaTturoNe 1 B | mom.
I'paBumerpus. TepmorpaBUMETpHS. 3aHATHUSIM B mosabopaTopHOMY y9e0HO-eTOTUYECKOE | AIIEKTPOHHOM
COOTBETCTBHE C 3aHaTuro Ne 1. 1 HHPOPMAITMOHHOE BUJIE.
3a/laHueM Brinonnenue obecmieueHme IIpomexxyTOUHBI
MIPOMEKYTOYHOTO JTUCTIATUTAHBL. i TecT mo Teme
TECTa 1o Teme 2 2
Tema Ne 4, 2 Jlexuus 25 | N3yuenue marepuana | [lepcoHanbHBIN 1-5,
CeHcopHbIe METO/IBI aHANIN3A. MPOBOJAUTCS 1o TeMe 4. | KOMIIBIOTED, IOCTYI 6-9
OCOo0EHHOCTH XMMHUYECKUX C MCIOJIb30BAHUEM Brinonnenue K cetn «IHTEpHETY, JTOIL.
CEHCOPOB, X IPUMEHEHHUE B TEXHOJIOTHH IIPOMEXKYTOYHOTO yueOHO-
aBTOMATH3UPOBAHHBIX CHCTEMAaX JMCTaHIMOHHOTO TecTa 1o teme 4. METOJIMYECKOE U




Buanbl yue6Hoii padoThI

KonTakTHas pabora

CamocrosTeabHas padoTa

(B yacax)
BCEro ®opMmBI Pexo
5 npoBegeHus dopmbI MeHT
F JIeKU M, Heo0xoaumbie TeKylero yeMa
Pazgen, Monpasnen, Tema E K E J1200paTOpHBIX, y bopmbi MaTepUHajIbHO- KOHTPOJIS A
MOYJIb =| 2 = S § NPaKTHYECKHX 3 P — TeXHHYecKHe HaHMEHOBaHMe | JHUTe
§ B g 2 £ 3aHATHiH, METOADBI g . pecypchbl OLICHOYHOI0 pary
£ 8| E|=4 o0yueHus, = | caMocrosTEIbHOM CpelcTBa) pa
=| o padoThI
S s = peanu3yioniue (Ne)
= =S NPpUMEHSIEMY IO
: o0pa3oBaTe/ibHYI0
TEXHOJIOTHIO
AQHAJIMTUYECKOTO KOHTPOJIS 00y4eHwUs. nH(pOpPMaLMOHHOE
Ka4yecTBa NPUPOHBIX CPE. obecrieueHne
JUCHUILIHHBL.
Mopnyas 2. Tema Ne 5. 2 Jlexuus 25 | Usyuenue marepuana | IlepcoHanbHeli IIpomexyTounsr | 1-5,
duznko- TeopeTndeckre OCHOBBI TIPOBOTUTCSI o TeMe 2, | KOMIBIOTEP, AOCTYI i Tect mo teme | 6-9.
XIUMHYECKHE ONTHYECKUX METOJIOB aHAJN3a. C HCITOJb30BAHAEM MTOCPEICTBOM K cetn «MHTEpHETY, 5
METOIbI IIpakTrueckoe Ha3HaYEHUE TEXHOJIOTUH «OHJIAMH- ,y1eOHO-
pemeHus ONTHYECKUX METOJIOB aHAIIN3a IS JIUCTAHIIHOHHOTO KOHCYJIbTAITHI.. METOJIYECKOe 1
AHATTUTHYECKUX HCCIICIOBAHHS TEXHOJIOTHYECKUX o0y4eHHS. Brmonaenne HHPOPMAIIMOHHOE
3amad. MIPOIIECCOB U MPUPOIHBIX CPEI. MIPOMEKYTOYHOTO obecrieueHme
OnTHueckue CeHCOPHhI, UX TecTa 1o TeMe 5 JUCLUILTHHBIL.
IIPUMEHEHNE B aHAJIUTHYECKOM
KOHTpOJIE Ka4eCTBa ChIPbS,
MPOJYKINH, TEXHOJIOTHYECKOTO
mpolecca.
Tema Ne 6. 2 Brinonnenue 25 | Usyuenue marepuana | IlepcoHanbHeIi Otuer mo | 1-5,
CoBpeMeHHbIE HHCTPYMEHTaIbHbIC pacyeros K o TEME 2, | xoMmbroTep, foctyn | maboparopHomy | 6 - 9
METOIBI HCCIIEIOBAHMUS CTPYKTYPHI na00paTOPHBIM MTOCPEICTBOM K cetn «MHTEpHETY, , | 3aHATHIO Ne 3 B | mom.
00BEKTa: BEIIECTBEHHBIH 1 3aHATHUSIM B «OHITATH- y9e0HO-eTOTUYECKOE | AIIEKTPOHHOM
MOJIEKYJIISIP COOTBETCTBHE C KOHCYJIbTaIHI. ¥ nHpOpMaIIMOHHOE | BHJE.
HbIH aHamm3, (YO — 3a7laHUEM BrimonHenne otdeta | obecrieueHHe IIpomexxyTOUHBI
cnektpockonus. UK — JUCTAaHIIMOHHOI'O mo  J1a0OpaTOpHOMY | IUCIMILIHHEL. M TeCcT Mo Teme
CHEKTPOCKOIIHS, SIACPHO- 00yucHHS. 3aHATHIOPAOOTE. Ne6
MarHuTHBII pe3oHaHC, Macc — Brinonnenue
CHEKTPOMETpHS, IIPOMEXKYTOUHOTO
PEeHTreHO(IIyOpECIEHTHBIN TECTa MO TeMe 6




Buanbl yue6Hoii padoThI

KonTakTHas pabora

CamocrosTeabHas padoTa

(B yacax)
BCEro ®opMmBI Pexo
5 npoBegeHus dopmbI MeHT
F JIeKU M, Heo0xoaumbie TeKylero yeMa
Paznen, Monpasnen, Tema E K E J1200paTOpHBIX, y bopmbi MaTepUHajIbHO- KOHTPOJIS A
MOIyJ1b =| 2 % S § NPaKTHYECKHX 3 P — TeXHHYecKHe HaMMeHOBaHHe | JIHTe
§ B g 2 £ 3aHATHiH, METOADBI g CAMOCTOSITEabHOI pecypchbl OLICHOYHOI0 pary
£ 8| E|=4 o0yueHmus, @ cpeacTna) pa
=| o padoThI
S| g = peanu3yioniue (Ne)
= =S NPpUMEHSIEMY IO
: o0pa3oBaTeIbHYI0
TEXHOJIOTHIO
aHaJIN3,. AKTUBALIMOHHBIN aHAJIN3).
Tema Ne 7. 2] 2 Jlexuus 25 | Usyuenue marepuana | IlepcoHanbHeIi Otuer mo | 1-5,
DJIEKTPOXUMHUYECKUE METO/IBI MIPOBOANTCS 1o Teme7, | KOMIBIOTEP, JOCTYN | jabopaTopHoMy | 6-9
aHanu3a. [loreHunomeTpus u C MCIOJIb30BAHUEM Brimonnenne ortdera | k cetu «MHTepHeT”, , | 3aHaTHioNe 4 B | ;oI
KOHIYKTOMETPHS B TEXHOJIOTHH mo 1abopaTopHOMY | y4eOHO-ETOAMYECKOE | 3IEKTPOHHOM
MIPOU3BOICTBEHHOM aHAIU3E. JUCTaHIHOHHOTO 3aHATHIO Ned. 1 HHGOPMAIIOHHOE | BHJIE.
BomprammepomMerpus — Kak METOS, o0y4YeHHS. obecmieueHme
LIMPOKO MPUMEHSIEMBIN B aHAIN3€E Brinonnenue Brinonnenue JUCLUIUINHBIL. IIpomexxyTOUHBI
00BEKTOB OKPYKAIOIIEH CPEbI. pacderoB K MIPOMEXYTOUYHOTO # TecT Mo Teme
DIEeKTPOXIMUAIECKHIE CEHCOPHL. mabopaTOpHOMY TecTa 1o Teme 7 Ne7
3aHsaTHIO Ned B
COOTBETCTBUE c
3aJJaHueM
HToroselii TecT 5 Urorossiii TecT. ITepconanbHbIit 1-5,
KOMIIBIOTEP, JOCTYII 6-9
K cetu «MHTEpHETY, JIOIL.
y4eOHo-
METOANYECKOE U
HHPOPMAITIOHHOE
obecmieueHme
JVCHUIIIAHBL
Bcero: 8 | 8
IIpoMe:KyTOUHAsSI aTTeCTALUsA 0,35 155
KoHnrtpoasb 8,65 OK3aMeH
Hroro: 180




5. Kpurtepun u HOpMbI TEKYILIEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTecTaluu

DopMBbI TEKYIIETO YcnoBus Kputepuu u HOpMBbI OLIECHKH
KOHTPOJIS JOTTyCKa
Ortuetsl no | JlomyckaroTcs Max 20 5 6a/IoB — CTYACHT BBIMOJIHUI HEOOXOIUMBIE pacYeThl K JJAOOPATOPHOMY 3aHATHIO B
1a00paTOPHBIM BCE CTY/ICHTHI 0amioB MOJTHOM 00BbeMe, 0e3 OHOOK.
3asTHSIM  Ne  1-4 (5 6ammoB Ha Temy) | 4 Gaiyia — CTYACHT BBITIOJIHHJI HEOOXOJIMMBIE PacyeThl K JJaOOPAaTOPHOMY 3aHSTHIO B
(Tembr: Ne 2, 3, 6,7 MOJIHOM o0Bbeme. JlomycTui oHy OmuoKy.

3 Oamna — CTYIEHT BBITIOJIHWJI HEOOXOIUMBIE PacueThl K JIA0OpaTOPHOMY 3aHSTHIO.
Jlomyctun aBe u 6oJiee OMMOKH.

2 Gamma — CTYACHT BBITIOJIHWII PacyeThl K JIa0OpaTOPHOMY 3aHATHIO B 00beme Ooliee
gem 50 %. JlomycTuin ommoKu.

1 Gaymr — CTYACHT BBINIOJHWIJI PacyeThl K JIA0OPAaTOPHOMY 3aHATHIO B 00OBbeME MEHee
yem Ha 50 %.

(0 GaJuTOB — CTY/ICHT HE NMPECTABUI OTYET O BHITIOJHEHUU PaOOTHL..

[IpomexxyTouHble JlonmyckaroTcst Max 40 Gamnos 1 Bonpoc — 1,6 Oanna.
TecThl Mo TeMaMm Ne 1, | Bce CTYAEHTHI (8 6ammoB Ha TemMy) | (5 BOIIPOCOB, B KAXKIOM MPOMEXKYTOYHOM TECTE)
2,5,6,7.
Ntoroserii Tect Jonyckarores Max 40 1 Bompoc -1 6amn
BCE CTYACHTBI OayoB (Bcero B Tecte 40 BOpocoB)

Taxkum 00pa3oM, MakCUMabHas CyMMa, KOTOPYIO MOKHO HaOpaTh, YCIEIIHO BBINOJIHUB BCE 3alaHUs U TecThl, cocTaBisieT 100 6aos.

OT1meTrka 00 3k3aMeHe (opMHpyeTCs aBTOMATHYECKH, HA OCHOBE HTOrOBOI0 PEHTHMHIOBOro 0a/uia Mo Ppe3yjbTaTaM MPOXO0:KIEHUS
CTYJ€HTOM AMCUUILJIMHBI, B COOTBeTcTBUM c0 LlIkasioi nepeBoaa pedTHHIOBBIX 0A/UI0B B TPAJAUIIMOHHbIE OLEHKN:

dopma poBEICHUS VYcnoBus gomycka Kputepuu u HOpMBI OLIECHKH
MIPOMEKYTOYHOM aTTECTALNU
OK3aMeH (mo | JlomyckaroTcst  CTYAEHTBI,  BBIIOJIHUBIIHNE «OTIIUYHOY 80 — 100 6anoB
HaKOIMHUTEJIbHOMY PEUTHHTY) | JIaOOpaTOpPHBIC 3aHATHS M TPOIICAIINE BCE «XOPOIIOY 60 — 79 6amna
TECTHUPOBAHUS «yJIOBJIETBOPUTEIBHO)» 40 — 59 6amnos
«HEYAOBJIETBOPUTEIHLHO meHnee 40 6auioB




6. Kpurepun u HOpMbI OLIeHKH KYPCOBBIX padoT (IP0EKTOB)
JlaHHBIH pa3gen He TPeayCMOTPEH YUCOHBIM IIJIAHOM

7. IlpumepHasi TeMaTHKAa MNHUCbMEHHBIX PpadoT (KypcoBbIX, pedeparTos,

KOHTPOJIbHBIX, PACYETHO-TPpa()MYeCKHUX U AP.)

JIaHHBIN pa3zien He MPeTyCMOTPEH YI€OHBIM IJIaHOM

8. Bonpocsl Kk 3k3aMeHy
Ne Bonpocsi
n/n
1 Chopmynupyiite nenmn W 3a7a4u  aHAIUTHYeCcKOM xumuu. I[loscHuTe CymHOCTH
AHAIMTHYECKOTO NMOAXO0AA K PEIICHUIO aHATUTHYECKUX 3a4a4.
2 [MosicauTe, 4YTo COOOW TpENCTaBISICT aHATWTHYECKUNW IMKJI, Ha KakoM JTare
HCCIICIOBaHMsl OH pa3pabaTbiBaeTcsi?
3 B dem cocroutr mHpOpMatuBHOCTH, Merona aHanm3a? Uro BkimouaeT B celst oOmias
METOJI0JIOTHS PEIICHUS aHAIUTUYECKUX 3a1a4?
4 | CrangapTsl AJ1s IPOLEYP U U3MEPEHUI B aHAIUTHYECKOH Ja00paTOpHu.
5 | O6o3HaubTe OyAyIIME TYTH PA3BUTHS AaHATUTHYECKOW XUMUHU.
6 | AnanuTHueckue xapakrepucTuku. [Ipenen oOHapy>KeHUs BELECTBA.
7 | Haiite ompezaeneHne aOCONIOTHONM M OTHOCHTEIIBHOM, CIy4allHOM M CHCTEMAaTHYECKOU
OLITMOKaM.
8 | [losicHuTe Ha mNpHMepax, YTO XapaKTEPU3YEeT NPABWIBHOCTb M BOCIPOU3BOIUMOCTb
U3MEPECHUM.
9 | HazoBute crnocoObl OCYIIECTBIEHUS! TUTPUMETPHUUECKUX METO/IOB aHAIW3a U 3alULINTE
pacueTHble HOPMYIIBI 1J11 00paOOTKH COOTBETCTBYIOLINX PE3YJIbTATOB.
10 | [ToscHuTEe Ha KOHKPETHBIX NpUMepax, KaKue METO/ bl Ha3bIBAIOT THOPUIHBIMU M B KAKHX
CIIy4asiX OHM ITPUMEHSIOTCS?
11 | ®uxkcupoanue KTT B KHCIOTHO—OCHOBHOM THUTPOBAaHMM C WHIUKATOPOM U
NOTCHIIMOMETPUYECKHU.
12 | ®uxkcupoBanne KTT B KHCIOTHO—OCHOBHOM THUTPOBAHMU C HWHAMKATOPOM U B
KOHAYKTOMETPUYECKOM TUTPOBAHHH.
13 | OxapakTepu3yiiTe WHAMKATOPHBIE OIIMOKH B KHUCIOTHO — OCHOBHOM THTPOBAaHUH MpPHU
¢dbuxcupoBarnu KTT.
14 | CpaBuure wuHaukatopHbli wmeron ¢ukcupoBanus KTT B KHCIOTHO-OCHOBHOM
TUTPOBAHMU C (PUKCHPOBAHUEM 3aBEPLICHMsI IPOLECCa B MHCTPYMEHTAIbHBIX METOAX.
15 | ®uxkcupoBanne KTT B OKHUCIMTENBHO - BOCCTAHOBUTEIBHOM TUTPOBAaHUHU, C
IPUMEHEHUEM UHAMKATOPOB U B NOTEHIMOMETPUYECKOM TUTPOBAHUMU.
16 | ®uxkcupoBanue KTT B KOMIUIEKCOHOMETPUYECKOM THUTPOBAHMM, C IMPUMEHEHUEM
METAJJIONHIUKATOPOB U B IOTCHIIMOMETPUYECKOM THTPOBAHUH
17 | ®ukcupoBanue KTT B ocaguTenbHOM TUTPOBAHUM C IPUMEHEHUEM HHIUKATOPOB 3TOTO
TUTPOBAHUS U B KOHTYKTOMETPUYECKOM TUTPOBAHUHU.
18 | PaccmoTpuTe pacuetHbie GOpMYyIbl B TATPUMETPUHU TTPH OOPATHOM TUTPOBAHUM.
19 | PaccmoTpuTe pacueTHble POPMYIIBI B THTPUMETPHH MTPH MPSIMOM TUTPOBAHHH.
20 | PaccmoTrpuTe pacuetHbie GOpMYIIbl B TATPUMETPUHU TIPH TUTPOBAHUH T10 3aMEIIEHUIO. .
21 | Metposornyeckue XapakTepUCTUKH XMMUYECKOT0 aHAJIN3a.
22 | OCHOBHBIE ITPUEMBI AHATIN3A, HUCIIOJIB3YEMBIE B KAYECTBE MPSMBIX METONOB ONPEACICHUS

COJZICpKaHN BCIICCTBA B 00BEKTE.




23

PerpeccuBHbiii ananu3. OnpeeneHre napaMmeTpoB JMHEUHBIX YPABHEHHIA.

24 | Teopernyeckue OCHOBBI YMUCCHOHHOM CIEKTPOCKONUU. ATOMHBIE CIEKTPHI. MICTOUHUKHN
BO30YKJICHHSI.

25 | KonnuecTBeHHbI  aHain3. VIHTEHCUBHOCTb CHEKTPAIbHBIX JIMHUI. YpaBHEHHUE
Jlomakuna-IllaiiGe.

26 | Metoap! Tpex 3TajJOHOB, OJHOIO ATAJIOHA, UX IPUMEHEHUE B KOJMYECTBEHHOM aHAJIN3E.

27 | Merox TpanyMpoBOYHOTO Tpaduka. 3anummre OOUIMi BUA pacdyeTHOW (OpMYIIbI
oTpezieNIeHus CoJIep>KaHus BENIECTBA M0 IPalyHpOBOYHOMY IpaduKky.

28 | 3axon JlamGepTa — Byrepa — bepa. OrpannueHus 1 ycJaoBHsS IPUMEHUMOCTH 3aKOHA

29 | CnektpodoToMeTpHUIECKOE TUTPOBaHKUE. PaccMoTpuTe Ha mpuMepe.

30 | UK-cnekTpockonusi Kak OAMH M3 METOAOB YCTAHOBJIEHUS CTPYKTYPbl OPIaHUYECKUX
COCTUHEHUN.

31 | IloreHnmoMeTpuueckuii MeTol aHanu3a. MoH-ceneKTUBHBIE NEKTPOABl UX NPUMEHEHHE
B CEHCOPHOM aHaJIM3€ KaueCTBa NPUPOIHBIX CPEN U JP.

32 | KoHaykTOMETpHsl B KAYECTBEHHOM U KOJIMYECTBEHHOM aHAJM3€.. KOHIYKTOMETPUUECKOE
TUTPOBAHUE.

33 | Meroasl npsMOM  KOHAyKTOMeTpuu. OmnpeneneHue KOHCTaHThl — JUCCOLMAIUU,
(Paccmotpute Ha mpumepe CH3COOH).

34 | Metoabl mpsAMOi KOHAYKTOMETpuH. OmnpenesieHHue pacTBOPUMOCTH MajOpPacTBOPUMBIX
coeaunenuii. (Paccmorpute Ha mpumepe CaCOs).

35 | Meroabsl mOpsAMOM KOHAYKTOMETPUM B aHalM3€ KayecTBa CHIPHEBBIX MAaTEPHUAJIOB,
IPOAYKIIMH, KOHTPOJISI TEXHOJIOTMYECKOI0 ITpolecca.

36 | DIEKTPOXMMHUYECKHE CEHCOPHI, 0COOEHHOCTH YCTporcTB. OOIaCcTH MPUMEHEHHS,

37 | DnekrporpaBumetpus. CymHocTh npomecca. OOIacTH NpUMEHEHUS.

38 | DIeMEeHTHBIN aHaJIU3 OPraHUYECKUX U HEOPTAaHMYECKUX BEIIECTB.

39 | bpomaromeTpuuecKkuii METOJ OIpEesieHUs] coJepkaHus (eHoma B TEXHUYECKOM
npoaykre. Ilosicuute cymHocTh ananuza. I[lpuBeaute pacueTHyo ¢opmyny Mo
pe3yJbpTaTaM aHaJIH3a.

40 | Onpenenenune coAepKaHHs LHUKIOT€KCAaHOHA TUAPOKCHIIAMHUHOBBIM ~ METOJOM B
TOBAPHOM MPOAYKTE (THOPUAHBIN CITOCO0).

41 | [losicaute, 4yto oO3HauvaeT «iogHoe uuciao»? Kak oHO ompexaenserca? 3anuiure
pacyeTHyr0 GhopMyIy.

42 | Yro xapakrepusyer «uucio oMmbuieHus» (HO)? [IpuBeaure pacueTHyro GopMyny ducia
ombuieHUs. PaccmoTpute BapuanT rubpuaHoro metona onpenenenus YO. .

43 | Yro xapakrepusyer «kuciotHoe uucio» (KU)? IlpuBeaure pacuernyo ¢opmymy KY.
PaccmoTtpuTe BapranT rubpuaHoro metosa onpenencHus KUY.

44 | Yro xapakrepusyer «I¢pupHoe yucino» (OU)? IloscHuTe MeTO] aHanM3a U TPUBEIAUTE
pacyeTHyr0 GhopMyIy.

45 | Kparko wu3noxure Teoperuueckue ocHOBbl  SIMP-cnekrpockonuu.  IlosicHute
PUMEHEHHE ITOr0 METOJIa /IJIsl YCTAHOBJICHUS CTPYKTYPbI MOJIEKYJIbl OyTHieHa-1.

46 | OCHOBHbBIE METPOJIOTMYECKHE XapaKTEPUCTUKH METOJA0B aHanmuza. OnpeneneHue M
WCKIIFOUYCHHE TPYOBIX MOTPENTHOCTEH (MMPOMaxoB).

47 | [Ipenu3noHHOCTh  (CXOAMMOCTHh,  BOCHPOM3BOAMMOCTH)  PE3YJbTAaTOB  aHAIM3a.
Mertposiornueckasi XapakTepUCTHKA METOANKHU.

48 | OCHOBHBIE METPOJIOTUYECKUE XaPAKTEPUCTUKU METOI0B aHann3a. OleHKa MPaBUILHOCTH
pe3yJIbTaTOB U3MEPEHUI.

49 | JloBepuTenbHbIA HMHTEPBAJ] 3HAYEHUSA OMNpeneasseMol KoHIeHTpauuu. Kpurepuid
CrtbloJIeHTA.

50 | Pacuer nmHeitHOTO TpamynpoBodyHOro rpaduka y=a + bx. OrneHka 3HAYUMOCTH

KodduneHTa a.




51 | Pacuer nmMHEWHOTO rpagynpOBOYHOrO rpaduka y=>bx.

52 | CpaBHeHue nByx cpennux. Kpurepuii @umepa

53 | HaBecky cepebpsitHoro crutaBa B 1,75r pacTBOpWJIM B a30THOM KHCIOTE M PacTBOP
pa36asunu Bonoii 1o 200mi. Ha tutposanue 10,00mn pactBopa norpedoBanock 11,75mi
0,05M pactBopa NH4CNS (mompaBounbiii ko3ddunuent K=0,9344). Onpenenutsb
MacCCOBYIO JIOJIO cepedpa B oOpasiie.

54 | Jlna ananm3a cMecel METaHOJI-BOJ1a U3MEPEHO MOIJIONIEHUE CTaHAPTHBIX PACTBOPOB MPHU
A=1,94mxmMm:

@ (some)y V0. cninnnn. 26,0 29,0 32,0 37,0

A194 i 0,470 0,500 0,532 0,585

Ornpenenutb MacCOBYIO JIOJIIO BOJABI U METAHOJA B CMECSX MO CIEAYIOUIUM JaHHBIM: 1)
A=0,570; 2) A=0,540; 3) A=0,485.

55 | PaccuuraTh NpOLEHTHOE COAEpKAaHUE MapraHia B CTaJIM METOAOM TpPEX 3TajJOHOB IIO
CIICMYIONIMM JaHHBIM CPaBHEHUS CHEKTPadbHBIX JUHHK Mapradma (A=2939,11 A) u
kenesa (A=2944,40 A):

Cwn (%).ecevininnnnn. 0,59 0,74 1,43 X
SMne v 0,896 1,020 1,49 1,105
SFeweveinannnnn. ...0,764 0,748 0,763 0,760

56 | HaBecky 0,6383r cmmaBa, copepskaliero MeIb, IIOCJIE€ pPACTBOPEHHs 00paboTanu
aMmuakoM u nonyuwin 1000ms  OKpallleHHOTrO pacTBOpa, ONTHYECKas IUIOTHOCTb
KOTOpPOro MHpU TONIIMHE CJI0s KioBeThl 2cM paBHa 0,255, € = 423 n-monsem!,
OnpenenuTth NPOLIEHTHOE COJIEpP’KaHNe ME/IH B CIUIaBe.

57 | Kakoil MeTo UCIONB3YIOT IIPU OMPEACICHUM aMUHHOTO yucia? PaccunTaiiTe aMMHHOE
YHCIIO MPOAYKTAa aMMHUPOBaHUs, eciau Ha TuTpoBanue 0,875 r oOpasma cMOJIbI MONLIO
3,65 M 0,1M pactBopa XJI0pOBOIOPOTHOM KHUCIOTHI.

58 | B oOpasne craBa onpenenuiu Meab rpauMerpudeckum (I) u tutpumerpuueckum (II)
metonamu. [lonydensl cienyromue pe3ynabraTsl (%):

I - 13,21;13,11; 13,17; 13,28 u II - 13,40; 13,75; 13,65; 13,58.
MokHo 5 AJia pacueTa coJep:KaHus MeAu B o0pas3ie 00beIUHUTh ATH JJAHHBIE B OJHY
BBIOOPKY?

59 | B oOpa3ue crutaBa onpenenwin Meap rpaBumerpudeckuM (1) u turpumerpudeckum (II)

Mmetogamu. [lonydens! cienyromue pe3yapTaTsl (%):

I - 13,21;13,11; 13,17; 13,28 u II - 13.,40; 13,75; 13,65; 13,58.

MosHO 1M Ui pacdera coAaepKaHusi Meau B o0pasiie OObEAUHUTH 3TU JaHHBIC B OIHY
BBIOOPKY?

60 | OOpazerny OyrunmoBoro »¢upa AAUMHHOBONH KHUCIOTHl OBUI TPOAHAIU3UPOBAH, KAaKOE
3(UpHOE YHCIIO JOJKHO OBITH MOJY4EHO, €CJIH BBIX0J 3dupa coctaBuia 96,5%?

61 | KucnotHoe ymncno o6pasua stuianerara coctasiseT 2,3. Kakas maccoBas nois s¢upa B
aHAIM3UpyeMOM o0paslie, €ClIU CUNTaTh, YTO IPYrUX npuMmeced B adupe HeT?

62 | Kakoii meroxg MoxeT OBITh NPUMEHEH [UId ONpeleNeHHs IHKiorekcaHona? Jlaiite
KpPaTKYyI0 XapaKTEepUCTUKY METOJIa aHAJIN3a, IPUBEJIUTE PaCYETHYIO (hOPMYITy.

63 | Kakoil MeToa MCIIONIB3YIOT NIPU ONPEEIIEHNN aMUHHOro ynciaa? PaccuuTaiite aMHHHOE
YUCJIO MPOAYKTa aMUHUPOBaHUsA, eciu Ha TutpoBanue 0,875 r oOpasma cMOJIBI TOILIO
3,65 mu1 0,1M pacTBOpa XJI0pOBOAOPOJHON KUCIIOTHI.

64 | Kak ompegensercst coaep)kaHue CBOOOJHOTO ammuaka B kapOamune? Ilpuemgute
pacueTHyi0 GopMyiy.

65 | 3anummure pacueTHyto Gopmyny copepskaHus npoaykra (%) mpu UCTIONb30BaHUH METOIa
TUTPOBAHUS IO 3aMEUICHHIO.

66 | KucnorHoe uucio nomyueHHoro stuianerata 1,15. Kakum nomkHo 6bITh 3¢pupHOE Uncio
ATOTr0 MPOJYKTA?

67 | Kakoe KOIM4YecTBO ITHIOBOro crnupta Oymer coorBercrBoBaTh 1,00 mu toyHo 0,1N




pacTBOpy THOCYIb(arTa, €Cli aHaIW3 BEIyT MO CXEeMe: CIHPT— JUXpOMaT Kaausi —
HMOJ— THOCYIb(hAT HATpUs?

68 | Ecnu OpomHoe umcio wuzonpomnusioBoro cnupra paBHo 0,012, kakomy %-HOMY
COJICPKAHUIO U30MPOIIEHA OHO COOTBETCTBYET.

69 | O6pazer;r OyTtuimoBoro 3¢upa agUNMUHOBOW KHUCIOTHI OBLT TpPOAaHATU3MPOBAH, KaKoe
3(HUPHOE YHUCIIO JTOJDKHO OBITH MOJYYEHO, €CIIM BBIX0 Adupa coctaBui 96,5%?

70 | ConepxaHue MeTHUIMETAaKpuiaTa B TeXHHYecKoM Ipoaykre 93,5%. Uemy Oyner paBHO
adupHOE uncao yToro dhupa?

71 | Yucno auermivpoBaHus OyTUioBoro cnupra paBHo 735. Kakomy conepxanuio OyraHosia
COOTBETCTBYET 3TO YUCIIO?

72 | BeruucnuTh o011ee coaepikaHue jkenes3a B IIUIaKe, €CIIM U3BECTHO, YTO B HEM COACPIKUTCS
1,26% FeO u 2,29% FexOs.

73 | Beruucnuth T(HcyNH3), €cnu KoHneHnTpanus pactsopa HCI pasuaa 0.1125N.

74 | o kakoro oobema cienyet pazdoaButh 700 mu 0,25H pactBopa, uTo0b! ToyduTh 0,20H

pactBop? Kakoit 06beM BOJbI ClIeAYEeT JOOABUTH MTPU ATOM?




9. @oH/J OLEHOYHBIX CPEACTB IS NPOBEACHHUS NPOMEKYTOYHON ATTeCTANMHU

oﬁyqaloumxcn o JTMCHUIIJINHE

Duznko-xuMHUYECKUE
METO/IbI PEIICHUS
aHAJIMTUYECKUX 3aJ1a4

9.1. Ilacnmopt ¢oHIa OLIEHOYHBIX CPECTB
Kountposanpyemsie Konx konTpoupyemoii
Ne poIHpy 8 poHpY HaunmenoBanue
pa3naeJibl (TeMbl) KOMIIETEeHIIMH
n/n OLICHOYHOI'0 CPeACTBA
AU CHUTIMHBI (WM ee 4yacTH)

1 Mogayas 1. OIIK-1 OtyeT no 1abopaTOPHBIM
XUMHYECKHE METOABI 3aHaTusIM Ne 1,2 B
pelIeHNs aHATUTUYECKUX 3JIEKTPOHHOM BH/IE.
3a1a4 [IpomexxyToUHbBIE TECTHI MO

Teme 1,2,3.
Bonpocsl k 3x3ameHy
2 | Moayas 2. OIIK-1 OTyeTsI 110 JTabOPATOPHBIM

3aHaTHsIM Ne 3.4 B
3JIEKTPOHHOM BHJIE.
[IpoMexxyTOUYHBIE TECTHI IO
Teme 4,5,6,7.

Hrorosslii TecT.

Bomnpock! k 5x3amMeny

9.2.

TunoBble KOHTPOJIbHBbIE 32/1aHUS WM MHbIe MaTepUAaJibl, HeO0X0AUMBbIe 1JIsl
OLEHKM 3HAHWIi, YMEHHU, HABBIKOB U (MJIH) ONBITA [ESITEJLHOCTH, XapaKTepPHU3YHIIUX
sTanbl GOpMHUPOBAHUA KOMIIETEHIUI B MMPoLecce 0CBOeHMsI 00pa30BaTeJIbHOM MPOrpaMMbl

9.2.1. Tunosble 3agaHusi NpoMe:KyTOUHOTro TectupoBanus CIO Pocaucrant

IIpome:kyTOUHBIE TECTHI IO Teme 1:

3amanue 1

Kakue xumuueckue 3aiaun pemiaroT aHaTUTUKA?

a) OnpeneneHre CBOMCTB XMMUYECKOTO BEILIECTBA;

0) Omnpenenenue cnoco0OB MOMTyYSHUSI XUMUYECKHX BEILECTB;

B) OmnpeneneHre Ka4eCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa BEIECTBA;
r) Omnpenenenue kauecTBa 00ObEKTa

3ananue 2

Uro npencrasiser co00il aHATUTUYECKHIA TIUKIT?

a) [y XuMHYECKUX PEeBpallieHUH IPY aHaJIN3e 00BEKTa;
0) [TopsiTOK BBIMOTHEHUSI XUMUYECKOTO aHATN3a;

B) MeTton ocyliecTBIEHUS! XUMUYECKOTO aHATIN3a;

r) JlorucTrka XMMHYECKOT0 aHajIn3a

3amanue 3

Kaxkue u3 MEPCUUCIICHHBIX MECTOJOB OTHOCATCA K XUMUYCCKUM MGTOI[aM?

a) OKHUCIUTENbHO-BOCCTAHOBUTEIHHOE TUTPOBAHUE;
0) [Ipsimoe TuTpOBaHUE;




B) I'paBumeTpuueckuii aHanus;

T) Kynonomerpuueckuii anamus.

3aganue 4

Kakune TutpumeTprdeckue METOIbl aHAJIN3a MOKHO OTHECTH K IPSIMBIM METO1aM?

a) Ecnu onpenensieMblii KOMIOHEHT, HAXOIALIMKCSI B PAaCTBOPE, HEMOCPEIACTBEHHO
B3aUMOJICUCTBYET C TUTPAHTOM;

0) Ecnu onpenenseMblii KOMIIOHEHT, HaXOAAIIUKCA B PaCTBOpE, B3aUMOJIECHCTBYET C

TUTPAHTOM MPU MEAJIEHHOM JOOABJICHUH TUTPAHTA U TIOCTOSIHHOM NEPEMEIIMBAHUU PaCTBOPA;
B) pH-MeTpus
T) Ecnu onpenensemblii KOMIIOHEHT, HAXOAIIMICS B pacTBOPE, B3aUMOJICUCTBYET C
TUTPAHTOM IPU MEUICHHOM N00aBICHUH TUTPAHTA U TIOCTOSTHHOM TEpEeMEIINBaHIM PacTBOpa B
MPUCYTCTBUHM UHIUKATOPA;

3amanue 5
ITosicuuTe, B KakOM cily4yae 3aBepllieHHe npolecca TutpoBanus xapakrepusyercs KTT, a
B KakoM — TO?

a) KTT u TO - o0e BenMUMHBI MPUHUMAIOTCS 32 TOYKH, CBUAETEIbCTBYIOIIUE O
3aBEpILICHUHM ITpoIiecca TUTPOBAHUS.
0) KTT u TO - 06e BenMUMHBI MPUHUMAIOTCS 32 TOUKH, (PUKCUPYIOIIUE 3aBEPILICHHE

mpoiiecca TUTPOBAHUS, HO OTJIMYAIOTCS IO Ha3BaHWIO: KOHewHas Touka tutpoBanus (KTT) u
TOYKa SKBUBaJIeHTHOCTH (TD). .

B) KTT u TO - o00e BenMYMHBI MPUHUMAIOTCS 32 TOUYKH, CBUACTECIBCTBYIOIIHE O
3aBepuieHHH Tporecca tutpoBanus, HO KTT ¢ukcupyercs ¢ MOMOIIBI0 HHIWKATOpA U
OPUBHOCUT B pe3yjibTaT HWHAUKATOpHYIO omuoky, a TO dQukcupyercs 1O BeIUYHUHE
AQHAJTUTHYECKOTO CUTHAJIA, KOTOPBIA HE HMEET WHAUKATOPHOU OLITHOKH.

IIpome:kyTOUHBIE TECTHI MO TEMe 2:

3amanue 1

3anuumuTte ypaBHeHue HepHcTa [Uisi OKMCINTEIBHO-BOCCTAHOBUTEIBHOIO INOTEHLUANA
napel BrO;7/Br. 3anummurte ypaBHEHUE TMONypeaknwu W yKaxuTe BiusHue pH cpeapl Ha
BEJIMYMHY TMOTEHIMANa Mapbl, €Clu pacTBop OpomaTa Kanust ¢ KoHieHtpauuedr 0,01 momw/n
MCIIOJIb30BAJIM JIJIsl TATPOBAHUS B Pa3IMYHbIX Cpelax:

a) BrO; +5H" + 4e = HBrO + H:0;
6)  2BrO;+12H"+ 10e =Br; + 6H:0;
B)  BrO; +3H'+ 6¢=Br +60H .

B xakoM ciydae MonsipHast KOHUEeHTpanus skBuBanenta KBrO ; Oyner HanOombiei?

3ananue 2

VYKaxkuTe M3 MEpPeUrCICHHBIX COEIWHEHUH, KOTOpbIE YYacCTBYIOT B OKHCIUTEJIBHO-
BOCCTAHOBUTCIIbHOM TUTPOBAHHUU TOJIBKO B KaUCCTBC:

a) okucnuTens; 0) BOCCTAaHOBUTENS; B) aM(OTEPHOTrO areHTa; I') Kak MpPaBWIO, HE
NPUMEHSIOT B KauecTBe arenta B Ox-Red -tutpoBanuu:

1) KJ; 2) NaClO; 3) NaCl; 4) KNOs; 5) Brz; 6) H2O2; 7) KoCr2O7; 8) KoCrOg4

3amanue 3
ITpurorosunu 0.02M pactBop KMnOj4. Kakyro MOJIsIpHYIO KOHLIEHTpALMIO 3KBUBAJIEHTA
OyZAeT UMEThb 3TOT PacTBOP B pEaKILUAX:

a) 5Fe’" +MnO, + 8H'=S5F¢’" + Mn?" + 4H0;



0) 3Mn?* + 2MnO; + 2H>0 = 5MnOs () + 4H".

7) B xakoM ciydae ckauoK TUTPOBaHUsA OyzeT OoJIbIe:

a) 0.11 FeSO4 tutpyercs 0.11 pactBopom KMnO4 (f=1/5) npu pH = 0;

0) 0.11 FeSOg4 tutpyetcs 0.11 pactBopom KMnOy4 (f=1/5) npu pH = 3;

B) 0.11 FeSO4 tutpyercs 0.11 pactBopom KMnOg4 (f=1/5) mpu pH = 5?

T) VYkaxwuTte, Kakas Oyner creneHb OTTUTpoBaHHOCTH (T) KMnO4 ipu  nipubaBieHUN
k amukBore 10.00mn1  pactBopa 3.00 min 0.1 H pactBopa H2C204, ecnum KoOHUEHTpauus
nepmanranara ~ 0. IM(f=1/5)?

3amanue 4
3nauenue moreHnuana (B) mms Ox-Red —tutpoBanus (manpumep, KMnOs tutpyror
H>C>04) onpenenstor 1o ¢popmynam:
_ 0 0
0.059 Ig -7 . 6)E=E'+ 0.059 Ig 1 ) E = nE, +nEy., .
T n -1 n, +n,

A)E=E+

VYkaxure, KakuM ydactkam KpuBoil TUTpoBaHUA (1 — Toxe; 2 - 06mactb 10 Tow; 3 —
o6sacTh mocne Tskz) COOTBETCTBYIOT NIPUBEIEHHBIE (POPMYITBI?

3amanue 5

Ha tutpoBanue 20,00 ma pactBopa FeSO4 B cepHokucioi cpene uspacxonosanu 22,50
M 0,1000 H K>Cr207. Kakoit 06beM BoibI HY)HO 100aBUTH K 200,0M71 pacTBOpa kernesa, 4ToObI
npurotoButs pactsop FeSO4 Touno 0,0500H?

IIpoMe:XyTOYHBIE TECTHI IO TeMe S:

Baganus 1 -3

[ToscHuTe TeopeTHYecKHe OCHOBBI 3MHUCCHUOHHOM CHEKTpockonmuu. UYTo oTpaxkaer
OMHUCCHOHHBIM  crmekTp oOpasna cranmu? OCHOBHBIE TPHUHIMIBI  KAa4YeCTBEHHOTO U
KOJTMYECTBEHHOTO aHanu3a. Y paBHeHnue Jlomaknna — [1laiioe.

3amanued
HOKa)KI/ITe Ha CXEMEC OCHOBHEIC y3.HBI U ACTaJIi OMHUCCHOHHBIX CHCKTpOMeTpOB,
HcTounnKy M3ITydeHHs M 001aCTH MPUMEHEHHS METO1a.

3amanue 5.

Hagecky opranmueckoro coemunenus, cocrosimero uz C, H, O maccoit m; 0,0382(r),
coxriau 10 CO2 m H20O. YBenuuenne mMacchl TpyOKH cO mIeinoubio 3a cuer noryomnieHus: CO»
coctaBmiio mz 0.0729(r). YBenuuenue maccol TpyOku, HanonHeHHOI CaClz, 3a cueT norjouieHus
H>O cocraBuio m3 0.0448(r). Beruaucauts mMaccossie nonu (%) C, H, 1 O B aHanu3upyembix
COCIMHEHUSX U IPUBECTU UX SMITUPUUECKHUE (DOPMYIIBI:

IIpomexyTo4HbIE TECTHI IO TeMe 6:

3amanus 1 -3

ATOMHas ¥ MOJIeKyJsipHasi abcopOIMOHHas crieKTpockomus: Y® — obmacTe, BHAUMAS
obacth, MK — 001acTsb.

3akon Jlambepra — byrepa — bepa.

HazoBuTe 0CHOBHBIE METO/IbI KOTMYECTBEHHOTO aHAIIM3A.

3aganue 4



[TpuBenuTe cxemy yCTpoicTBa CIIEKTPO(POTOMETPOB, HA30BUTE OCHOBHBIE Y3JIbI U ICTAIIN
U UX Ha3HAa4YeHUE.

3amanus 5
OnTHyeckue ceHCopbl, MPUHIMINAIIBHASA cXeMa X ycTpoiicTBa. [IpuBeanre npumepsl ux
MPaKTUYECKOTO MPUMEHCHHUS.

IIpomeskyTOUYHBIE TECTHI IO TeMe 7:

3amanue 1
Teopernueckue OCHOBBI DIEKTPOXMMHYECKHX MeTonoB. Kakyio ¢(yHKIMOHANBHYIO
3aBUCUMOCTh OTpakaeT ypaBHeHHe HepHCTa. YKaXWUTe B3aMMOCBSI3b JJIEKTPOXUMHUYECKOTO

notennuana cucremsl 1 AG° (u3MeHeHne cBoGOaHOM dHeprun ['M66ca) CHCTEMEL.

3ananue 2
Omumure cxeMmy YCTpoWcTBa moTeHmuoMeTpoB. [loscHuTe mpuHIUMIT  BhIOOpa
AJIEKTPOIHOM apbl ISl DJIEKTPOJIUTHUECKON UYEHKHU.

3aganue 3
JlaliTe TOSICHEHUSI TPUMEHEHHWE MOH — CEJIEKTUBHBIX OJJIEKTPOJOB B MPAMOM
MOTCHIUUOMCTPHH.

3aganue 4
[IpuBenuTe TpUMEPHl MPAKTUYECKOTO MPUMEHEHUS AJICKTPOXUMUUYECKHX CEHCOPOB C
MPUMEHEHUEM HOH-CEJIEKTUBHBIX 3JIEKTPOIOB JJIsl KOHTPOJIA 32 KAYECTBOM OKPYXKAIOIIEH CpPebl.

3aganue 5

IIpuBenute mpUMepbl NMPAKTUYECKOTO NPUMEHEHHUS KOHAYKTOMETPUYECKUX [JATYUKOB.
[IpuBenuTe NMPUHIMIUAIBHYIO CXEMY HX YCTPOMCTBa M TOSCHUTE KaK OHa pabOTaeT, Kakou
AHATUTUYECKUU CUTHAJ BRITAETCSI?

Kpurepun oneHku:

- 5 6amI0B — MpaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI;

- 4 Oaia — npaBUJIbHBIE OTBETHI HAa 75% Bcex BOMPOCOB;

- 3 6amia — npaBuibHBIE 0TBEeTHI Ha40% BCcex BOIIPOCOB;

- 2 Ganna — mpaBuibHBIE OTBETH HA 30% BCeX BOIPOCOB;

- 1 6amn — nmpaBuIIbHBIE OTBETHI Hal5% Bcex BOMPOCOB;

- 0 6aynyoB — HET MPAaBUJIBHBIX OTBETOB Ha BOIPOCHI MM OTBETHI JaHbl MEHEE YEM
Ha 5 BOIIPOCOB.



9.2.2. Tunossle 3a1aHNs N0 Ja0OPaTOPHBIM padoTam
JlabopaTopHoe 3ansitue Ne 1. TuTpumMeTpudeckne MeTobl aHAJIN3A.

Hean paéoTsi:

1) pa3paboTaTh CXeMy aHAIN3a;

2) BBITIOJIHUTH H€O6XO,Z[I/IMBIG PACUCTHI IO MPUTOTOBJICHUIO UCXOJHBIX PCArCHTOB,

3) [TocTpouTh pacyeTHYIO KPHBYIO THUTPOBAaHHS IJisi BHIOOpaA YCIOBHH TPOBEICHUS
aHaImn3a.

A.J'Il"OpI/ITM BBINNOJTHCHUA 3aJaHUA:

3ananue 1.

W3yunts  y4eOHBIM  MaTepuall 1O  TUTPUMETPUYECKUM  METOJaM  aHaJIW3a.
CdopmynupoBaTh OCHOBHBIC JTalbl BBIMOJHEHUS JKCIEPUMEHTAIbHOW dYacTu. PaccMoTperh
OCHOBHBIE CIOCOOBI OCYIIECTBIICHUS THUTPOBaHHSA. 3HaTh MexaHm3M QukcupoBanus KTT
UHAUKAaTOpaMH. BbLICHUTH, Kakue (akTopbl BIMAIOT Ha KadyecTBO aHaiuza. Mwmers
MPEJICTABICHUE O METPOJOTMUYECKUX XapaKTepUCTHKAX KauecTBa aHaju3a, KaK UX paccuuTaTh?
OTMETUTHL MPAKTUYCCKYIO 3HAYMMOCTDb 3TUX MCTOAOB IJId KOHTPOJIA Ka4uCCTBA TCXHOJIOTHYCCKUX
IIPOLIECCOB, MIPH OLIEHKE COCTOSTHUS OKPYKAIOIIEH CPEeIbl.

3amanue 2.

Omnpenenuth MOJAPHYIO KOHIEHTpauuto u TuTp pactBopa Pb(NOs): ecnu mocne
npubasieHuss k 20.00 ma ero 0,09940 M DJITA Ha oOpaTHOE THTPOBAHHE TOCIETHETO
u3pacxoqosano 15,24 mn 0,1036 M ZnCl,.

Ha wne#itpammzanuo 0,1000 T cmecu, cocrosimieil 3 KapOOHATOB KaMsi W HATPHS,
uzpacxogosanu 22,00 min pacropa HCl. Berauciants MONSAPHYIO KOHIICHTPALIUIO KUCIOTHI, €CIIN
conepxanue Na,CO3 B o6pasiie 37.00%.

[Ipu BHIMOJTHEHUH 3a7aHUM CIEAYET MCIIOJB30BaTh JIGKLIMOHHBIA MaTepuasl U MaTepuall
O6uOmMoTeyHoro GoH/Ia 1Mo TaHHOW TeMaTHUKE

Turpyror 0,1000 M pactBop mypaBbuHoi kuciaorel 0,1000 M pactBopom NaOH.
PaccuuTaiite: a) BeMMUMHY CKauka TUTPOBAHUSA MPU OTHOCUTEIHHOM HMOTPEIIHOCTH W3MEPEHHUs
oobema £0,1%; 6) HHAMKATOPHYIO MOTPEUTHOCTH ¢ OpoMpenonoBsM kpacHbIM (pT 9,0).

JlabopaTopHoe 3ansiTue Ne2 'mOpuaHbie MeTOAbI AHAJIN3A

3amanue 1

N3yunTh ydeOHBIN MaTepHas 10 TPaBUMETPUUECKOMY aHAIM3y. PaccMOTpeTh OCHOBHBIE
3Tambl BBIMOJHEHUS aHanu3a. [IpoBecTH OLEHKY TOYHOCTH BECOBOIO aHanu3a. Paccmorperhb
NPUMEHEHHE TPAaBUMETPUM B AJIIEMEHTHOM aHalIM3€ OpPraHWYEeCKUX BEUIECTB. BBIIBUTH TOUKU
COMPUKOCHOBEHHSI TPABUMETPUU C THTPUMETPUUECKUMU METOJIaMU. PaccMOTpeTh BO3MOXKHOCTh
MPUMEHEHUS THOPUAHBIX METOJIOB MPY aHAIU3€E CJIOKHBIX CUCTEM.

3ananue 2.

Boruncnute MaccoByro gomo (o, %) FesO4, ecnu u3 HaBecku pyasl maccoit 0,5000r
nonyunnu 0,3989 r Fex0s.

Kakyro maccy maBeneBoir kuciotel (H2C>Os4 2H>O) HyXHO B35Th, YTOOBI Ha €€
tuTpoBanue uzpacxonosats 20,00 ma 0,1 M (K=1,000) pacrBopa KOH?

Kakoii o0bemM pacTBOopa amMmmuaka ¢ MaccoBoi nonedt 5% morpeOyercst AJis OCaXACHUS
IOJIyTOPHBIX OKCHJIOB U3 HABECKM CUIIMKAaTHOM 1mopoasl Maccoi 1,5 r. cogepxatueit 6 % Fe O3 n
14% Al;0O3, mpu  CTEXHOMETPUYECKOM COOTHOILIEHUN PEarupyIONINX BEUIECTB?



Onpenenuth MONAPHYIO KOHIeHTpauuio u TUTp pactBopa Pb(NOs): ecnm mocne
npubasieHuss k 20.00 ma ero 0,09940 M DJITA Ha oOpaTHOE THTPOBAHHE TOCIETHETO
u3pacxoqosano 15,24 mn 0,1036 M ZnCl,.

JlabopaTopHoe 3ansaTHEe Ne3 OnTHYecKHe MeTOAbl AaHAJIN3a

3aganue 1

N3yunth y4eOHBIM MaTepuall 1O ONTHYECKMM METOJaM aHaiu3a. PaccMoTpeTh
TEOPETUYECKNE OCHOBBI ATOMHOM M MOJIEKYJISIPHON CIEKTPOCKONHU (3MHCCHOHHBIM aHaIu3 —
MHOTO3JIEMEHTHBII aHalln3, CIEKTPOGOTOMETPUS — YIOOHBIN, HAJCKHBIN METO]I Ka4eCTBEHHOTO
Y KOJIMYECTBEHHOI'O aHajlu3a OpPraHMYEeCKMX M HEOPraHMYECKHX BeILIECTB). Paccmorpers
COBPEMEHHYIO JIaDOpaTOpHYIO TEXHHKY, o0macTu ee mnpuMeHeHus. O3HaKOMHUTBCS C
CEHCOPHBIMH aHaJM3aTOPaMU, OCOOCHHOCTAMU UX YCTPOWCTBA, MEXaHM3MOM BO3HHKHOBEHUS
AQHAJIUTUYECKOTO CHTHAJIA U CITIOCOOOM er0 (PUKCHPOBAHUS.

3amague 2

Monsipublii ko3puuueHT cBeronoriouienus autuzoHara meau (II) B terpaxmopune
YIIepoa Ipu Aspp. = 550um paBen & = 4,52-10%. Kakyio mMaccoyio momo (%) MeId MOKHO
OTIPEeNIeIUTh C TUTU30HOM, €CIIM U3 HAaBECKH oOpasua criaBa Maccoit 1,00r momyvaror 25,00mm
pactBopa nutu3oHata B CCls u m3mepstor ontudeckyro miotHocTs 0,020 B ktoete £ = 5,0cm?

JUig aHanm3a cMeceil METaHOJ — BOJIa U3MEPEHO IMOIVIOIIEHNE CTaHAAPTHBIX PACTBOPOB
nipu 1,94Mkm:

O (soms), /0 26,0 29,0 32,0 37,0

Al o4 0,470 0,500 0,532 0,585

Onpenenuts MaccoByto 1010 (%) BOABI U METaHOJIa B CMECHU IO CJEIYIOIIUM JaHHBIM:
1) Ai1,04 =0,570; 2) Ai1,94 =0,540; 3) Ai1,04 =0,485.

PactBop, conepxkamuii B 100min Bogstl 1,00 Mr kpacutens, npomyckaer 80,0% cBera c
A =436u1M B ktoBetre ¢ ¢ =1.00cMm.

Paccuuraiire:

a) % mpomnyckaHusl 3TOro pactsopa B KtoBere ¢ / =5.00cm;

0) TOJNIIHUHY KIOBETHI, YTOOBI BEJIMYMHA MPOIYCKAHHS pPAcTBOpa C YIBOSCHHOMN
KOHIIEHTpanuen octaBaiack npexneit (80,0%);

B) ONTHUYECKYIO TIOTHOCTh pacTBopa, coiepskamiero 2mr kpacutens B 100,0 mu B
KIOBETE TOH K€ TOIIIUHEI;

T) KOHIICHTPAIIUIO KPACUTENS B pacTBOpPE (MI/J1), IPH KOTOPOH MPOITYCKaHKUE CBETA B
KIOBETax TOH ke ToamuHbl gocturaeT 50,0%:;

1) K02(QHUIIMEHT TOTTIOMEH s pacTBopa KpacuTens (m*mr ! *cm ).

JlaGoparopHoe 3ansaTHe Ned J1eKTPOXUMHYECKHE METOAbI AHAIU3A

3anmanue 1

HSy‘II/ITB TCOPCTUUCCKUC OCHOBBI SJICKTPOXUMHUYICCKUX METOO0B aHaJIn3a
(moTeHmuoMeTpHsi,  KOHAYKTOMETpPHS,  JJEKTporpaBuMeTpusi)  PaccMmorpers  oOiactu
MPUMEHEHHS 3THUX MeTOA0B. O3HAKOMUTHLCS C COBPEMEHHBIM JaOOPAaTOPHBIM O00OPYIOBAHUEM.
Oco0oe BHHMaHHE YACIUTh CEHCOPHOW TEXHUKE, KOTOpas MPUMEHSIETCS s KOHTPOJIS
KauecTBa OKPYXKAIOIIEH CPeIbl.

3ananue 2

VYKaxkuTe W3 MEpPEUrCICHHBIX COEIWHEHUH, KOTOpble YYacTBYIOT B OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHOM TUTPOBAHHUU TOJIBKO B KaUCCTBC:

a) okucnuTens; 0) BOCCTAHOBUTENS; B) aM(OTEPHOTrO areHTa; I') Kak IMpPaBWIO, HE
NPUMEHSIOT B KauecTBe arenta B Ox-Red -tutpoBanuu:



1) KJ; 2) NaClO; 3) NaCl; 4) KNO3; 5) Bra; 6) H202; 7) KoCrz07; 8) KoCrOy

ITpurorosunu 0.02M pactBop KMnO4. Kakyro MOJIsIpHYIO KOHLIEHTpALMIO 3KBUBAJIEHTA
OyZAeT UMEThb 3TOT PacTBOP B peaKLUAX:

a) 5Fe’" +MnO, + 8H'=S5Fe*" + Mn?" + 4H0;
0) 3Mn?* + 2MnO; + 2H,0 = 5MnO; () + 4H".

Kako#t Bum mmeer kpuBas moTeHImomeTpuueckoro tutpoBanus cmecu KCl m KJ ¢
OJIMHAKOBBIMM KOHIIEHTpAL[MsIMU KOMIIOHEHTOB CTaHAapTHbIM pacTBopoM AgNQO;? Kakoit
MH/INKATOPHBIN 3JIEKTPOJ 1e1eCO00Pa3HO UCIOIb30BaTh IPH 3TOM TUTPOBAHUU?

Hagecky NiSO4 7H>0 maccoii 0,1406 T pacTBOpHJIM B BOJIC 1 PACTBOP JOBEIHU JI0 METKH
B MepHOH konbe BmectuMmocThio 50,00mn. Ilpu BbIcOkOwacToTHOM THTpoBaHUU 10,00Mi
MOJYy4YEeHHOro pactBopa pactBopom D/ TA nomyuunu cieayromme pe3yabTaThl:

Vara), Mit 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00

[Tokazanus mpubopa 53,0 43,5 34,5 26,0 17,0 20,0 21,5 23,0

ITocTpouTh KpUBYIO TUTPOBAHUS U BBIYMCINTB TUTP pacTBopa D/ TA no Hukento.

Hns  ompenenenuss koHueHTpauuu HF  uMcnosb3yloT  3aBUCMMOCTBH  yIIE€JIBHOM
IIEKTPUYECKON TPOBOAUMOCTH OT COJAEPKAHUS KUCIOTHI B pacCTBOPE:

CHr, MOJIB/1T 0,004; 0,007; 0,015 0,030 0,060 0,121 0,243

10*, Cm/cm 25 38 50 8,0 12,3 21,0 36,3

[TocTpouTh MO 3TUM JAaHHBIM KaJTUOPOBOYHBIM rpaduK B KOOpAMHATAX [g (- lg curm ¢
€ro MOMOUIBIO ONPEICTUTh KOHIEHTPAaUHI0 (HTOPOBOAOPOAHOM KHCIOTHI, €CIH €€ yelbHas
snexTpudeckas nposoaumocts (104, Cm/cm) pasra:l) 3,2; 2) 9,2; 3) 14.4; 4)20,1; 5) 28,2

Anammzupyemyto cmech HCl 1 CH;COOH nomectiim B MEpHYIO KOJIOY BMECTUMOCTBIO
50,00m1 1 noBenu Bogoit 1o Metku. [Ipu tutpoBanuu 10,00mn pactBopa 0,1M NaOH (K=1,104)
MOJIYYMJIH CIEAYIOUIUE Pe3yIbTaThl:

V (NaOH), mn 7,00 8,00 9,00 10,00 11,00
&-10° Cwm, 2,50 2,20 1,90 1,93 1,96

[TocTpoiiTe KpUBYIO TUTPOBAHHUS W ONPEICTUTE COACP)KaHUE KHCIOT B HCCIEAYEMOM
obpasrie.

Hagsecky Texnunueckoro ¢genosa maccoit m 0,2108 (1) nepeHecnu B K00y BMECTUMOCTBIO
50,00mn, pacTtBOpwiaM U AoBend A0 MeTKu. [Ipu BbicokowacToTHOM THUTpoBaHuU 10,00Mmi
pactBopa 0,05M pactBopom NaOH (K=1,413) nonyunsnu ciaenyromnue pe3yabTaThl:

V (NaOH), mn 1,00 2,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 10,00

[Tokazanust mpubopa 87 84 80 77 74 71 66 61 57 52

[TocTpouTh KpHBYIO TUTPOBAHUS M BBIYMCINUTH MaccoByIo A0to (%) denomna B odpasiie.

IIpoueaypa oneHuBaHUsA:

[Tponiemypa orieHMBaHUS BBHITIOJIHEHHBIX MHANBUYaIbHbBIX 3aJaHUI IPUBEACHA B 11. 5.



10.  OO0pa3oBaTejibHBIE TEXHOJOIMH M MeTOJMYECKHEe YKa3aHUsl 10 OCBOCHHUIO
JUCHUILIMHBI (Y4e0HOT0 Kypca)

10.1. Oopa3oBaTe/ibHbIE TEXHOJIOTUH

Hcnonp3yeTcst TEXHONIOTHSI TUCTAHIIMOHHOTO 00y4deHust ¢ popMoit 00yUdeHHUs IO CETEBOM
TEXHOJIOTHH. I/ISY‘-IGHI/IG KypCa TMpPOUCXOAUT MTOCPECACTBOM CaMOCTOATCIBHOIO U3YUYCHUA
PEKOMEHAYEMBIX y4eOHO-METOAMYECKIMX MAaTEPUAIOB W CHAa4YM TECTOB, C HCIIOJIb30BaHUEM
KOMIIBIOTEPA, MOJKIIOUYEHHOTO K ceTh HTepHeT.

10.2. MeroanuyecKkue PeKOMEHJANUHM IO BbINOJHEHHI) 3aJaHMil (pacyeToB MO
JaboparopHoii padore):

[enb: 3akpenneHne TEOpEeTUUYECKUX 3HAHUM 110 TeMaM Kypca.

3amaun:

1. W3yunTe TeopeTHuecKHil MaTepuan Mo yuyeOHMKaM M y4eOHBIM MOCOOHUSM, IO
KPaTKOMy KypCy JIEKIMHM, 10 TEOPETHYECKOMY MaTepHaly, IpEJCTAaBICHHOMY B
WH/IMBUYAJIbHBIX 33aHUSAX;

2. BHuMaTenbHO U3y4UTh IPUMEP BBINOJIHEHUS 3a/1aHUS;
3. BrimoaauTh HHAUBUAYAJIBHOC 3aJaHUC;
4. PazmecTuTh pe3ynbTaThl BBIMOJHEHUS 33alaHUN HA JIMYHOM CTPaHUIIE CETEBOTO

Kypca 1Ji IPOBEPKHU IIPENoaBaTeiieM.



11.  Y4yeOHo-meToam4eckoe M HHGOPMANMOHHOEe o0ecnedeHHe THCHUIIHHBI
(y4eOHOrO Kypca)

11.1. Oo0s3aTenbHas JuTEpaTypa

Bbub6anorpaguyeckoe onucanue

Tun (yueOHuKk,
yueOHoe nocoodue,
y4eOHO-MeToan4YecKoe
nocooue, NPaKTUKYM,

ap.)

KoaunuecTtBO
B OM0JIHOTEKE

AHanuTuyeckass  XUMHUA [ DJNEKTPOHHBIN
pecypc] : yue6. mocobue / O. b. Kykuna [u
np.]. - Boponex : BI'ACY : DbC ACB,
2014. - 161 c. - ISBN 978-5-89040-499-2.

VYy4ebHOEe mocodue

9BC
«[PRbooks»

Bepmmnaun B.M.  Ananutuueckas XuMus
[OnexTpoHHBbIii pecype] : yueOnuk / B. W.
Bepummnun, W. B. Bmacosa, U. A.
Huxudopona. - U3n. 2-e, nepepad. u jor. -
Cankrt-Ilerepoypr : Jlans, 2017. - 428 c. :
wi. - (YueOHuku ans By30B. CrenuanbHas
aurepatypa). - ISBN 978-5-8114-2561-7.

Y4yeOHuK

9BC «JIa"b»

KebOentse A.M. AHanuTuyeckas XHMHUSL.
XuMu4yecKue METOIbI aHaJm3a
[DnexTpoHHBI pecype] : yuel. mocobue /
A. N. XKebentses, A. K. XKepnocek, U. E.
Tanyts. - 2-e u3n., crep. - Munck : Hosoe
3Hanue ; Mocksa : UHOPA-M, 2014. - 542
c. : wmi - (Beiciee o6pazoBanue.
bakanaspuar). - ISBN 978-5-16-004685-3.

YyebHoe mmocobdue

9BC
«ZNANIUM.
COM»

Ileperonuas O.B. [IpakTukym 1o
AHAJTUTUYECKOMN XUMUHU. ®duzuko-
XUMHUYECKHE METO/IBI aHanm3a
[DnexTponHbI pecype] : y4ueb. mocobue /
O. B. Ileperonuas, C. A. CokonoBa ;
Boponex. roc. arpap. yu-T uM. imneparopa
[Terpa 1. - Boponex : B'AY um. Ilerpa I,
2017.-100 c.

YyebHoe mmocobdue

9BC
«IPRbooks»

CwmarynoBa A.H. Maremarnueckoe
TUTAHUPOBAHHE IKCTIIEPUMEHTA B
METOAMYECKUX UCCIIETOBaHMX
AHAIUTUYECKOM  XUMHHM  [DJIEKTPOHHBIN
pecypc] : yue6. mocodue / A. H. CmaryHoBa,
I'. B. ITamkosa, JI. . beasix. - U3nm. 3-e,
crep. - Caunkr-IlerepOypr : Jlanb, 2018. -
120 ¢. : wn. - (YueOHUKH [JIsI BY3OB.
CneunansHas nureparypa). - ISBN 978-5-
8114-2540-2.

YuyeOHukK

9BC «Jlaaby»




11.2. lomoyHuTebHAsA  JUTepaTypa MW  y4YeOHble MaTepHajabl (ayauo-,
BH/1€01I0CO0US U P.)
- ¢oun HayuHoii 6nbanotexu TI'Y:

Ne bubauorpaguyeckoe onucanue Tun (yuyeOHuK, yueonoe | KosuvectBo B

n/n nocooue, yueoOHo- onobanoTeKe

MeToauUYecKoe nmocoomue,
NPAKTHUKYM, ayAU0-,
BH/1€01I0CO0US M IP.)

1 AHanuthueckas Xxumus. Pacuersl B IIpaxTukym 9bC
KOJIMYECTBEHHOM aHayu3e «IPRbooks»
[DNEKTPOHHBIM pecypc] : HNpakTUKyM
st ctynenToB By3oB / B. I1. I'ycekoBa
[u np.]. - 2-e u3n., ucnop. ¥ JAOM. -
KemepoBo : KemepoB. TE€XHOJ. HH-T
NuEeBod mnpomeinuienHocty, 2010. -
123 c. : mi. - ISBN 978-5-89289-633-7.
2 | Eropos B.B. Heopranunueckas u YueOHHuK OBbC «Jlanb»
AHAIUTUYECKAsT XUMHUS [DJIEKTPOHHBIN
pecypc] : AHanmuTHuYecKas XUMUS
yaeOonnk / B. B. Eropos, H. M.
BopobseBa, M. I'. CunbBectpoBa. -
Cankrt-Iletepoypr : Jlans, 2014. - 142
c. : mi - (YueOHMKHM JJs BY30B.
CnemmanpHas nuteparypa). - ISBN
978-5-8114-1602-8.

3 Eroposa O.A. OCHOBBI KayeCTBEHHOTO Koucnekr jgeximii 9BC

u KOJIMYECTBEHHOTO aHaam3a «IPRbooks»
[OneKTpoHHBIH pecypc] : KOHCHEKT
nekiuit / O. A. EropoBa. - Mocksa :
PYJIH, 2013. - 142 c. : un. - ISBN 978-
5-209-05160-2.

4 | Kyapsimosa A.A. XUMHYECKHE VYuebHoe mocobue 9BC
peakiuu B AHAIUTUYECKOM XUMHUU «IPRbooks»
[DnexTpoHHbI pecypc] : (¢ mpuMepamMu
U 3aJadaMyd  JUIS  CaMOCTOSTEIHHOTO
pemeHus) : yueOHoe mocobue / A. A.
Kynpsamosa. - Camapa: PEABU3, 2011.

-75c. :un.
COT'JTIACOBAHO
JupexTop HayuyHOU OMOIHOTEKH A.M. AcaeBa
(noonucy) (U.0. Pamunus)
« » 20 T

MIT



11.3. Ilepeuensn HH(pOPMANMOHHO-TEJJEKOMMYHUKAUMOHHON  CeTH

«AHTepHeT»

pecypcoB

- ByrtiepoBckue cooOmenusi. HaydHblil aHII0-pyCCKOSI3BIYHBIA  XUMUYECKHI
xkypHai. [lyOnmukyeT cTaThi TIO  OCHOBHBIM  pasfielaM  XHMHH H  CMEXHBIM
nucuumnHaM. JKypHan Bxonut B [lepeuens BAK u cucremy PUHII. /{51 3aperucTpupoBaHHbBIX
I10JIb30BaTENEH caunra JNOCTYIIEH ITOJIHOTEKCTOBBIN apXuB c 1999
rona: 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
MNPUHIUIINATIBLHO HOBBIX TEXHOJIOTHH, CO3/1aBa€MbIX B MHTEpEcax YCTOWYMBOIO Pa3BUTHS, WU
YCOBEPILIEHCTBOBAHUS JIEWCTBYIOIINX, COXPAHEHMS MPUPOJHOM Cpeabl, SKOHOMHU PECYpPCOB,
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 o0Onactu oOmIel XuMum, OMOXUMUH, CIIEKTPOCKOINU, XUMUU OKpYKarolen cpensl. JlocTyneH
noTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

11.4. IlepeyeHb NPOrpaMMHOIO oOecredeHUs

Ne | HammenoBanue I1O KoanuecTBO PexBu3uTHI 10r0BOpA (1aTA, HOMEP,
n/n JIMLIEH3UI CPOK J1eiiCTBHA)
1 | Windows 1398 Horosop Ne 690 ot 19.05.2015r., cpox
JEHCTBUSI - OECCPOUHO
2 | Office Standard 1398 Horosop Ne 690 ot 19.05.2015r., cpoxk
nerctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBHs - 0eCCPOUHO

11.5. Onucanmne MaTepUAJIbHO-TeXHHUYECKOU 0a3mbl, HEeo0X0aIuMOoH IJIs
OCYLIeCTBJICHUA 00pa30BaTeIbLHOIO Mpoecca 1o JUCHUUIINHE (MOIYJII0)
HaumeHoBaHue
000py10BaAHHBIX o
yueOHBIX KA0OMHETOB, dakTHuecKkuii gy - 3
Jaboparopuid, Mepeuens aapec yueOHbIX 5 = :
Ne MAaCTEepPCKHUX U Ap. OCHOBHOI'O Ka0UHEeTOB, = 3 2
n/m 00bEKTOB ISt Jaboparopwuii, = Z 5
000py10BaHUA S = o
NPOBEdEHUSA MACTEPCKHUX U = S 5
NPAKTHYECKUX H ap. = = e
J1a00pPATOPHBIX =
3aHATHH
1 Aynuropust OkpaH 445020, 17,9
BEOKOH(EPEHITHIA. TEJIEBU3UOHHBIN, Camapckast 0011,
VYuebHast ayauTopus | mupma, mpoxkekTop | r. TompsarTH, yiI.
JUISt MpOBEJEHNUs | HA ITatuBe, CTOJN | bermopycckas,
3aHSATUHN JIEKIIMOHHOTO | IIpenojaBarenbckuii, | 16B, mo3unus mno
THIIA. VYyebnas | cTyn TIT Ne10, aTax 8
ayIUTOpUs JUISL | TIPENO/IaBaTeNIbCKUM,
NPOBEJCHUS 3aHATHH | TpaHCHapaHT-
CEMHUHAPCKOr0 THUIA. | MEPETIKKA,
YueOHast ayauTOpusi | CHCTEMHBIN OJIOK



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

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 nabopatopusie | 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,




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,
JEKIIMOHHOTO  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 | . TonpaTTH
paboThI. VYuebnast | UnTepHeT yn. Benopycckas,
ayAuTOpHUs U1 14, mo3ummsa 110
MPOBEJICHUS 3aHATUN TIINe 48, 4 sTax
CEMHHApPCKOr0  THUIA.
YyebHast ayauTopus




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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