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1 Heab u 3aga4u y4eOHOTo MOAYJIst

Heab yueoHoro moayJsi (YM) «@Pu3nKo-XUMHUYECKHE METOAbl AaHAJIN3A) -
OBJIAJICHUE CTYACHTOM KJIAaCCUUYECKMMHU U COBPEMEHHBIMM METOJAMM aHajlu3a
BEIIECTB, CIIOCOOHOCTH K IIOCTAHOBKE OJKCIEPUMEHTa, AaHAaJIW3y U OLEHKE
71a00pATOPHBIX UCCIEAOBAHUN, HEOOXOAUMBIX I CTAHOBJIEHUS MPO(ecCroHaIbHOMI
KOMIIETEHTHOCTH OyAyIIEr0 YYMTENs XUMHH, CIOCOOHOTO PYKOBOAWUTH paboOTON
yuanmxcs Ha  (aKyJIbTaTUBHBIX W KPY)XKOBBIX  3aHATHSIX 10  XUMUH,
HCCIIEIOBATENbCKOM paboTOl ydalmxcs U APyTUMU BUIaMH BHEYPOUHOU pabOTHI.

3agaun YM «@u3MK0-XUMHUYECKHE METO/bl AHAJIM3a), PEIICHNE KOTOPHIX
00€ecreyuT JOCTUKEHUE LEH:

- yCBOGHHE CHCTEMBbl 3HAaHMM O TEOPETHYECKHMX OCHOBaX U CHocobax
MPAKTUUYECKOTO TPUMEHEHUS OCHOBHBIX TPYMI (PU3UKO-XUMHUYECKUX METOOB
aHaJIn3a;

- OCBOCHHE OCHOBHBIX METOJMK aHalu3a (PU3MUECKUX U XUMUYECKUX CBOMCTB
BELIECTB Pa3IMYHON IPUPOJIBI;

- IPUOOPETEHUE ONbITa PEUICHUS MPAKTUYECKUX 337ady  XUMUYECKHX,
OMOJIOTMYECKHUX, HKOJIOTUYECKUX M JAp. HUCCIEIOBaHUN (HU3UKO-XUMUUYECKUMHU
METOJIaMU aHAJIN3a;

- OBJIQJICHUE TEXHMKOW BBINIOJHEHHUS aHaM3a METOAaMH IMOTEHIMOMETPHH,
KOHJYKTOMETPUH, (POTOMETPHUH, PEPPAKTOMETPHH.

2 Mecro yyeoHoro moayJsi B crpykrype OIl moaroroBku 0akajiaBpa

YM «Duznko-xumMuieckue wmeroabl anaam3a» (BI1.B.16) Bxoautr B
eapuamueHylo uacmo oopazoeamenvnou npozpammosl 6axanaspuama (OlIb) no
HarpaBiaeHuio 44.03.05 Ileoazozuueckoe oo6pazosanue (c AByMs TpoPUIAMU
noarotoBku - buonozusa u Xumusa) (PIOC BO mo HampaBiaCHHIO IMOATOTOBKH
OakanaBpoB 44.03.05 — mnemaroruueckoe oOpazoBaHue (C ABYyMsI MpodUIIMU
MOATOTOBKM) YTBEPXkKIEH TMpUKazoM MuUHHCTEpCcTBa 00pa3oBaHUs H  HayKd
Poccuiickori ®enepann Ne 91 ot 09.02.2016r.). B 6azoBoM ydeOHOM TIaHe
HarnpaBiaeHusi noaroroBku 44.03.05 Ilemarormyeckoe oOpa3oBanue (C JIByMS
podUIIsIMH MOATOTOBKH - buosiorust u Xumus) YM «DU3HKO-XUMUYECKUE METOIbI
aHaJlu3a» TECHO CBsA3aH ¢ MoaylsmMu «@usuueckas xumus» (BI1.B.14) wu
«Konnouonaa xumusn» (bI1.B.15) u sBngercs JIOruueckuM MpOJOJKEHUEM MOYJIS
«Ananumuueckan xumus» (bI1.B.13). N3yuenue nanHoro momyss Oasupyercs: Ha
MaTepuajae Moaysieli xumudeckoro npodwis «Heopeanuueckas xumusy» (BI1.B.11)
u  «Opeanuueckasn xumusn» (BI1.B.12), a Taxxke Ha MaTepuaje MOAYyJICH
«Mamemamuka u ungopmauyuonnvie mexmuonozuu ¢ oopazosanuu» (BE.B.1),
«@usuxa» (bI1.B.10).



TpeGoBaHusA K «BXOAHBIM) 3HAHUSAM, YMEHUSAM M KOMIIETEHUMAM
CTyJeHTa, HEOOXOIUMBIM ISl U3YyUEHUS TUCLUILIMHBL:

- BJIAJICHUE XUMHUYECKOW TEPMUHOJIOTMEN, HOMEHKIATYpOW, CHMBOJMUKONH M
HOHATUHHBIM annapaToM B 00bEME MNPEIIECTBYIOUIMX XUMHUYECKUX JUCLUIUIMH,
YMEHHUE UCIIONIb30BaTh TEOPETUUECKUE 3HAHMS JJIs PEIIEHUS MPAKTUYECKUX 3a7ad 110
XUMUM;

- TOTOBHOCTh HCIIOJIb30BAaTh OCHOBHBIE MOHATHS, 3aKOHBI M 3aKOHOMEPHOCTH
XUMHHM JUIsI  pEIICHHs MPAaKTHUYEeCKUX 3a7ad XUMHUYECKHX, OHOJIOrMYeCKUX,
HKOJIOTMUYECKUX U JP. UCCIIETOBAHUN (PU3UKO-XUMUIECKIMHI METOIaMU aHAJIN3a;

- TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIC TMOHSATHS M 3aKOHBI (U3HKH, €€
TEPMHUHOJIOTUIO U CUMBOJIMKY, @ TaK)K€ IPUBJIEKATh MAaTEMAaTUYECKUM amnmapar JJis
pelieHusl 3aJad  HCCIENOBaHUS (PU3NYECKHMX M XHMHYECKHUX CBOICTB BEIIECTB
Pa3IMYHON IPUPOJIBI.

3 TpeGoBaHus K pe3yibTATAM OCBOCHHS Y4eOHOI0 MOIYJIA

IMpouecc wu3ydyenusas YM «DU3HMKO-XUMHUHYECKHE METOAblI AHAJIM3A»
HampaBJieH Ha (QOopMHpOBaHUE CTYJACHTOM OJHOH U3 TMPodheCCHOHAIBHBIX
komnereHuui. CornmacHo OIIb mno nHanpaBnenutro 44.03.05 Ilegaroruueckoe

oOpazoBanue (¢ IByMs MPOoGUISIMU TOATOTOBKH - buonorus u Xumus), B pe3ysbrare
TOro mpouecca OyAylmud y4HUTEllb XUMHH «8radeem  KIACCUYECKUMU U
COBDEMEHHLIMU ~ MemoOaMu  aHAIU3a  eeujecmes, Cnocoboen K  HOCMAHOBKE
9KCnepumenma, anaiusy u oyenxe aabopamophuix uccieoosanuii (CKX-4)».

CornacHO KOMIETEHTHOCTHOM MOJIENIM BBIMYCKHUKA, OakajlaBp JOJDKEH
o0JiaiaTh yKa3aHHOU npodeccuoHanbHON KOMIIETEHIIMEH Ha HA3080M YypoGHe.

TpeboBanus k pe3ynbraTaM OCBOCHUSI YM «®DU3UKO-XUMHUUECKUE METOJIbI
aHaIM3a» MPEeJCTaBICHBI B Ta0IMIIE 1.

Tabmuma 1 - TpeGoBanusi k pesyibraram OcCBoeHUsT YM «DU3MKO-XUMUYECKUE
METO]IbI aHATTN3a)

rpynn QU3NKO-XUMHU-

METOJa aHaJIn3a,

Koo Yposens B pesynomame oceoenus YM cmyoenm 0oncen
komne- | 0c60eHUA 3Hamo ymemb énadems
meHn- Komne-
yuu menyuu
1 2 3 4 5
CKX-4 | IloBsI- - TEOPETUYECKHUE - 000CHOBaHHO - METO/IaMU CTaTHC-
IIEHHBINA | OCHOBBI B&XKHEHMIIIHMX OCYIIECTBIIAT BEIOOP | THYECKOH 00pabOTKH

OKCIICPUMCHTAJIBHBIX

YECKUX METOJI0B - TI0JIb30BaThCs pe3yJIbTaTOB XUMU-
aHanm3a; anmnaparypou u YECKHUX U OMOJIOTH-

- C1IOCOOBI MTPAKTH- npubopamu YECKUX UCCIIEI0BaHU,
YEeCKOT0 MPUMEHEHHS (aHaTUTHYECKUMHU - IpUeMaMH MpoBe-
HauOoee pacrpocTpa- | Becamu, pH-meTpowm, JICHUS aHAIn3a
HEHHBIX (U3UKO- MOTEHLIHOMETPOM, MeTOoJIaMU
XUMHUYECKUX METOJOB | HOHOMEPOM, KOHAYKTO- | IOTEHIIMOMETPHUH,
aHayn3a (JIEKTPOXUMU- | METPOM, POTODIEKTPO- | KOHIYKTOMETPHUH,
YECKUX, ONITUYECKUX, KOJIOPUMETPOM, ¢doromerpuu,
XpomaTorpaduueckux); | peppakToMeTpom); pedpakToMeTpHH;




Oxonuanue mabauyol 1

Koo Yposens B pezynomame oceoenua YM cmyoenm 0onscen
komne= | 0c60eHUA 3Hamo ymemb énadens
men- Komne-
yuu menyuu
1 2 3 4 5
- crierduyecKue - IPOBOIUTH HEOOXOH- | - METOJMKAMHU
0COOCHHOCTH, BO3MOXK- | MBIC PACUeThl IIPH aHanM3a GU3UYCCKUX U
HOCTH Y OTPaHUYCHHS | IPOBEJCHUU aHAU3a. | XUMHUYSCKHX CBOWCTB
Pa3IUYHBIX TPYIIIT BEILECTB PA3IHYHON
(bHU3UKO-XUMHYECKUX HPUPOJIBL.
METOJIOB aHAaJIK3a;
- B3aUMOCBSI3b
Pa3IUYHBIX METO/IOB
aHaJM3a.

4 CTpyKTYypAa U cofepKaHue Y4eOHOr0 MOTYJIsI
4.1 Tpyooemkocms yuebHO20 MOOYIS

Tpynoemkocte YM  «DU3MKO-XMMHUYECKHME  METOAbl  aHAIU3a»  IIpHU
dbopmupoBanun npodeccuoHanbHoil komnereHiuu CKX-4 crygeHTamMu JTHEBHOM
dbopmbl 00yueHHUs Ha 6a30BoM ypoBHE coctaBisieT 3 3ET u npuBenena B Tabnurie 2.

Tabnuna 2 - TpynoeMkocTh YM «DU3NKO-XUMUYECKUE METOJIbl aHAIM3a» U
dbopMbl aTTecTanuu 115 HarpaBiieHus: moaArotoBku 44.03.05 [enaroruueckoe
oOpa3zoBan#ue (¢ AByMs IPOMUIIMHU MOATOTOBKY - brojiorus u Xumus)

Pacnpenenenue Konpl
VYuebnas padora (YP) Bcero I10 CEMCCTpaM bopMHpyeMBIX
7 cemectp KOMIIETCHIIUH
TpynoemkocTb MOAYJIsl B 32a4eTHBIX 3 3
eqununax (3ET)
Pacnpenesienne Tpy10eMKOCTH M0 BUAAM
YP B akanemmnueckux yacax (AY): 108 108
- JIEKIINHU 18 18 CKX-4
- IPaKTUYECKHUE 3aHATHS (CEMUHAPHI) - -
B T.4. aynutopHas CPC 9 9
- 1abopaTopHbIe PabOTHI 36 36
- BHeayautopHas CPC o4 o4
ATTecTanmmus: 3a4eT CKX-4

4.2 Cooepoicanue u cmpykmypa pazoenos yuebHo20 MoOYJis
4.2.1 CtpykTypa pa3iesioB ydeOHOTO MOTYJIA:
Pazgesn 1 O0masi xapakTepucTUKA PU3NKO-XUMUYECKUX METOA0B aHAJIM3a

1.1 Ocnosublie rpynnsl DXMA, ux 0cCOOEHHOCTH U 00JIaCTH TPUMEHEHUS.
1.2 OcHoBHbI€ ITpUEMBI, UcTiONb3yeMbie B DXMA




Pa3znen 2 JjieKTpOXMMHUYeCKHE METOIbI AHATHU3A
2.1 OO01as xapakTepUCTUKA AIEKTPOXUMUYECKUX METOJIOB aHaIn3a
2.2 TloTeHIIMOMETPUYECKHE METO/IbI aHAIHM3a
2.2.1 OOmias xapakTepucTHKa MOTEHIIMOMETpUYecKoro aHanuza. Knaccudukanus
METOJI0B
2.2.2 DnexTpoibl B MOTEHIIMOMETPUU. MIHAMKATOPHBIE 3JIEKTPOIbI. DIEKTpoAbl 1-T0,
2-10, 3-10 pojaa. DIEKTPO bl Ha HOH BOJIOPOJA.
2.2.3 DAEKTpOAbl CPAaBHEHUS.
2.2.4 NoHceneKkTuBHbIE AIEKTPOIbl. OCHOBHBIE XapaKTEPUCTUKH HOHCETIEKTUBHBIX
AIIEKTPOJIOB.
2.2.5 Knaccudukarus HOHCEIEKTUBHBIX JJICKTPOJIOB.
2.2.6 TloTeHIIMOMETPUYECKOE TUTPOBAHHE.
2.2.7 Anmapatypa J1Jis TOTEHIIMOMETPUUECKOTO aHaJn3a.
2.3 KoHayKTOMETpHUYECKHE METO/IbI aHAIN3a
2.3.1 Konnykrometpus. [Ipsamast u kocBeHHasi. XapaKTepUCTHUKA METO/IOB.
2.3.2 Konaykromerpudeckoe tutpoBanue. CymHOCTh MeTona. OnpeneneHne TOYKA
HKBUBAJIEHTHOCTH TIO AJIEKTPOTPOBOTHOCTH.
2.3.3 KpuBple  KOHIYKTOMETPUYECKOTO THUTPOBaHUS, UX TUlbL. [IpumMepsl
KOHAYKTOMETPUYECKOTO TUTPOBAHUS.
2.3.4 TIpuGopsl, UX MPUHILIUI JACHUCTBUS B KOHIYKTOMETPUYECKOM METOJE aHaIu3a.
Y CTpONCTBO KOHTYKTOMETPUUECKOMN STYEHKH.

Pa3nesa 3 OnTuyeckue MeTOAbI aHAJIN3A
3.1 MonekynsipHasi abCOpOIIMOHHAS CIIEKTPOCKOIHUS (CTIEKTPOHOTOMETPHS)
3.1.1 Teoperuueckue OCHOBbI (POTOMETPUUYECKUX METOJ0B. ONTHYECKHE CBONCTBA
OKpaILIEHHBIX PAaCTBOPOB. 3aKOHBI MPOXOKJIEHUS CBETa Yepe3 BelecTBO. MospHbIT
ko3 purmeHT adbcopOumm.
3.1.21Iser pactBopa. CnekTpsl mnoryomieHus.  Beibop  ycrnoBuit s
KOJIOPUMETPUYECKUX ompezaeneHuil. [IpuurHbl OTKIOHEHHS OT OCHOBHOIO 3aKOHA
dboTomeTpumu.
3.1.3 CnocoObl u3MepeHusi WHTEHCUBHOCTH CBETONOTJIONICHUS. BusyanbHbie
MeTo]1bl. POTORIEKTPOKOIOPUMETPUYECKUE METO/IBI.
3.1.4 Anmaparypa A GOTOIIEKTPOKOJIOPUMETPHUECKUX n3MepeHnid. OTHOTy4eBbIe
(b OTORIEKTPOKOIOPUMETPHI. J[ByXiTyueBbie (POTOITEKTPOKOTIOPUMETPHI.
3.1.5 ®oromeTpuuecKkre METOABI ONpeIeTICHIsI KOHIIEHTPAIUY BEIIECTB B paCTBOpaXx
3.2 PedpakToMeTprueckuii METO]T aHAIIN3A
3.2.1 Teopernyeckue OCHOBBI peppakTOMETPUUECKOTO MeToJa aHanu3a. [lokaszarens
peoMIICHUS. 3aBUCUMOCTD MTOKa3aTels MPEIOMIICHHSI OT pa3uYHbIX (PAKTOPOB
3.2.2 lonspusamnus monekyi. Beisog dopmyistl Jlopenir-Jlopentiia
3.2.3 [IpakTrueckoe mpuMeHEeHne MeTo1a pehpaKTOMETPHH

Pa3znen 4 Xpomatorpadpuueckne MeToAbI AHAJIN3A
4.1 Teopetuueckue OCHOBBI XpomaTorpaduyeckoro MeTo A aHanm3a
Knaccudukanus xpomarorpadguaeckinx METOI0B.



4.2 Bugsl  XpomarorpamMM [0  MEXaHU3MaM  pasneieHus.  MoJekynsapHo-
aZIcOpOLIMOHHHAs XpoMaTtorpadus

4.3 NonoobmenHas xpomarorpadus. Ocanounas xpomarorpagus

4.4 PacnipenenurenbHas — xpomarorpagusa.  OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
xpomatorpadusi

4.5 OcobGeHHOCTH U BUJIbI BBICOKO3(PPEKTUBHOM KUAKOCTHOM XpoMaTorpapuu

4.6 Anmapatypa 155 BBICOKOA((EKTUBHOM )KUIKOCTHON Xpomarorpaduun

4.7 TeopeTuueckue OCHOBBI XpOMaTorpauueckoro aHamuza raszoB. [IpuHimn
ra3zoBoi xpomarorpapuu

4.8 Anmapatypa a7 ra30Boi XpoMartorpapuu

4.2.2 ConepxaHue TEOPETUUECKUX 3aHATUIA y4eOHOIO MOAYJIS

BBenenune. OOmasi xapakrepucruka (PU3MKO-XMMHYECKHMX MeETOJ0B
aHaJM3a

OcHosHnvle epynnvi @XMA, ux ocobeHnocmu u obaacmu npUMeHeHUs..
Knaccudukanus ®XMA. Ocobennoctn OXMA (Huskuii npenen oOHApYKEHHUS,
AKCIPECCHOCTb, JTUCTAHIIMOHHOCTb, aBTOMATH3alINS, HEJIECTPYKTUBHOCTD,
JOKaJIBHOCTH U JIp.). O6mactu npumenenus DXMA.

OcHoBHbIE mpHEMBI, HcHoNb3yeMble B @XMA. AHaIUTUYECKUI CUTHA,
rpaayupoBOYHAs XapaKTEepUCTHKA, METPOJIOTUUYECKUE XapaKTePUCTUKHU
(4yBCTBUTEIBHOCTD, IUAMA30H OMPEACIIIEMbIX COACPKaHUM, TIpeaesl OOHAPYKEHUS).
Meton npsiMbIX U3MEpeHUi (METOJA IpaayHpOBOYHOTO Tpaduka, METOJ MOJISIPHOTO
CBOMCTBA, METOJ 100aBOK). MeTO/Ibl TUTPOBAHUS.

Paznen 1 DuekrpoxumMuveckne MeTOIbI AaHAJIM3A

Obwas  xapakmepucmuxa  91eKMPOXUMUYECKUX  Memoo0o8  aHanu3d.
Knaccudukanusa. Dnexkrpoxumuueckas 1emnb (sueiikn). UHIuKaTopHbIA AJIEKTPO U
ANEKTPOA CpaBHEHUs. PaBHOBECHbIE M HEPABHOBECHBIE AJIIEKTPOXUMUYECKHUE
CUCTEMBbI. SIBJEHMS, BO3HUKAIOIIME MPU NMPOTEKAHUH TOKA (OMMHUYECKOE MaJICHHUE
HaIpsHKEeHUS, KOHIICHTPAIIMOHHAS u KHUHETUYECKAst MOJISIPU3ALINS).
[Tonsipu3almoHHbIE KPUBBIE U UX MCIOJIb30BAHUE B PA3JIMYHBIX AIEKTPOXUMUYECKUX
MeTogax. HyBCTBUTENBHOCTD U CEIEKTUBHOCTD 3JIEKTPOXUMUYECKUX METOJIOB.

Ilomenyuomempuueckue memoowvl aHaiu3a

Ilpsimasa nomenyuomempus. W3mepenue mnoteHuuana. OOpatumble U
HEOOpaTUMBbIE  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  CUCTEMbl.  MHIuKaTOpHBIE
anektpoasl. HMonomerpus. Knaccudukaius  HMOHCEIEKTHBHBIX  AJIEKTPOIOB:
ANEKTPOAbl C TOMOT€HHBIMU U TE€TEPOTCHHBIMU KPUCTALTMYECKUMU MEMOpaHamu,
CTEKJISTHHBIE AJICKTPOJIbI, JJEKTPOAbl C MOJABUXKHBIMU HOCUTEISAMH, (DEPMEHTHBIC U
ra304yBCTBUTENIbHBIC  JJIEKTPOABL.  DNeKTpoaHas  (QyHKUusA, KO3 UIHEHT
CEJIEKTUBHOCTH, BPEMS OTKJIMKA.

Ilomenyuomempuueckoe mumpoganue. VI3MeHEeHNEe 3JIEKTPOIHOIO IIOTEHIMANa
B mporecce TutpoBaHus. CrocoObl OOHapYy>KEHUsS] KOHEYHOM TOYKH THUTPOBAHUS.
Hcnonp3oBanne peakiuii KUCIOTHO-OCHOBHBIX, OCAXKICHHSI, KOMIIJIEKCOOOpa30BaHUS
1 OKHCJICHUSI-BOCCTAHOBIICHHSI.



Konoyxmomempuueckue memoowl ananusza

Teopemuueckue ocHo8bl Memooa. INEKTPUUECKasl MPOBOJIUMOCTh, U3MEpPEHUE
AIEKTPUUECKOM MPOBOJUMOCTH. 3aBUCHUMOCTH DJIEKTPUUYECKONW MPOBOAUMOCTU
AIEKTPOIMTA OT paszauyHbIX (GakTopoB. Kiaccuguxayus KoOHOYKmMoMempuweckux
Mmemooos. O61acTu MPUMEHEHHUS KOHTYKTOMETPHH.

Ananumuueckas xomoykmomempus. Konoykmomempuueckoe mumposatue.
Amnrmapatypa Juisi KOHTIYKTOMETPUYECKUX U3MEPEHUM.

Pa3nea 2 OnTuyeckne MeToAbl AHAIH3A

Monexynapnas abcopbyuonnas cnekmpockonus (cnekmpogomomempus).

Teopemuueckue OCHO8bI Gdomomempuueckux — mMemooos Crektp
ANIEKTPOMATHUTHOTO M3Jy4YEHHUs, €ro OCHOBHBIE XapAKTEPUCTHUKH U CHOCOOBI
BBIpDAKECHHS (JUIMHA BOJIHBI, YacTOTa, BOJHOBOE YHCIO, MOTOK W3JIy4YEHHS,
MHTEHCUBHOCTh). OCHOBHBIE THUIBI B3aUMOJEWUCTBHUS BEIIECTBA C H3IYyYECHUEM:
sMuccUs (TeruioBasi, JIIOMUHECLICHIINS), paccesHue, nornomenue. Knaccudukanms
CHEKTPOCKONIMYECKUX METOJOB [0 NPHUPOAEC YACTHUL, B3aHUMOJCHCTBYIOIIUX C
U3ydyeHUEM (aTOMHBIE, MOJIEKYJSpHBIE); XapakTepy Impolecca (aOCcopOIMOHHBIE,
OMUCCUOHHBIE); TUANla30Hy 3JEKTPOMArHUTHOTO U3JIy4CHUS.

Cnexmpor monexyn. IlpencraBieHre NMOJHOM SHEPrUM MOJIEKYJ KaK CYMMBbI
AJIEKTPOHHOM, Koyie0aTeNbHOM M BpamareabHOW. CXeMbl 3JIEKTPOHHBIX YPOBHEU
MoJieKysIbl. OCHOBHbIE M BO30YXJECHHBIE 3JIEKTPOHHBIE COCTOAHUA. OcoOeHHOCTH
MOJIEKYJIIPHBIX CIIEKTPOB. 3aBHCHUMOCTb BHJA CIEKTpa OT arperaTHOro COCTOSHUS
BEILECTBA.

Cnocobvl  monoxpomamuzayuu  ayyucmou  dsHepeuu.  Kiaccupukanus
CHEKTPaJIbHBIX MPUOOPOB. XapaKTEPUCTHUKU CIEKTPAIBbHBIX MPHOOPOB: JHCIEPCHUS,
paspemiaromasi cuia, cBerocwia. OnTuueckue MaTepHalibl, IPUMEHsIEMbIE 151 padoT
B pa3iIM4YHbIX o0OyacTax cnektpa. I[lpuemMHukn wusnydeHus:: (QoOTOIMYIbCHUS,
($OTORIEMEHTHI, (POTOYMHOXKUTEIH, MOJIYINPOBOAHUKOBBIE MPUEMHHUKU H3ITy4EHUSI.
CucremMaTHuecKHe anmnapaTypHble HCKaXKEHUS.

3axkonbl  noenowjenus  INEKMPOMASHUMHO20 — U3NYYeHUs U CHOCoObl  ux
gvipadcenusi. 3akoH byrepa-Jlambepra-bepa. MaremaTnueckoe BBIpa)KEHUE 3TOTO
3aKOHa. BennuuHbl, XapakTepu3yrolue IOoriomeHne. lcnoip30BaHuE CIIEKTPOB
aTOMOB M MOJIEKYJ B aHAIUTUYECKOU XUMHUH.

Annapamypa ons P omos1eKMmpOKOIOPUMEMPUYECKUX usmepeHull.
[IpunuunuansHas cxema npudopa. Kinaccudukanusa annmapaTypbl ¢ TOUKHA 3pEHUs
cnocoba MoHoxpoMatuzauu  (poromerpsl, crnekrpo@oroMerprl). OCHOBHBIE
MPUYHUHBI OTKJIIOHEHHS] OT OCHOBHOT'O 3aKOHA CBETOMOTJIOIIECHUS (MHCTPYMEHTAIbHbBIE
1 (PU3UKO-XUMHUYECKHE).

C8s3b XUMUYECKOU CMpPYKmMypbl COeOUHeHUs ¢ abCOpOYUOHHBIM CHEKMPOM.
CnocoObl Moay4YeHUs OKPAIIEHHBIX COeIMHEHH. DOTOMETPUUECKUE aHATUTUYECKUE
peareHThl, TpeboBaHusi K HUM. Cnocobvl onpeodenenus KOHYEHMpayuu 6eujecms.
N3mepenne BBICOKMX, HHU3KHMX ONTHYECKUX IUIOTHOCTEH (auddepeHImanbHbINA
MeTOo[). AHaANIU3 MHOTOKOMIIOHEHTHBIX cucteM. Cnekmpogomomempus Kax memoo
uccnedosanusi peakyuti 8 pacmeopax (KOMILIEKCOOOPa30BaHUs, MPOTOIUTUYECKUX,
arperaiuu),  CONPOBOXIAIOIIMXCS ~ M3MEHEHHEM  CIEKTPOB  IOTJIOILEHHS.
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MeTtponornueckue XapakTEpUCTUKU W aHAaJUTHUECKHE BO3MOXKHOCTH. I[lpumepsl
MPAKTUYECKOTO MTPUMEHEHUSI.

Pegpaxmomempuueckuii memoo ananuza

Teopernueckue OocHOBBI MeToza. [IpemomiieHne cBeTa Ha TrpaHMIE pasiena
nByx ¢a3. [lokazatenb npenoMiieHus. 3aBUCUMOCTb IOKa3aTels MPEJIOMIICHUsI OT
paznuuHbix  (aktopoB. Ilomspuzauus u  pedpakuus. Anmaparypa  Juis
pedpakToMeTpHUUECKIX OTIpEJICIICHU. [IpakTueckoe IpUMEHEHHUE
pedpakTOMETPHUUECKUX U3MEPECHUI.

Pa3nean 3 Xpomarorpadguyeckue MeTOIbl aHAJIN3A

Teopemuueckue  OCHO8bI  Xpomamozpaghuueckozo  mMemood  AHAIU3A.
Knaccugurayus xpomamoepaguueckux memooog. OCHOBHbIE NPUHIUIBI METOJA.
Knaccudpukanus mo mpumeHsiemMbiM (a3zaM, MeXaHH3MaM pa3felieHHus M TEXHUKE
XpoMmaTtorpauyeckoro  aHajiu3a. CrocoObl  TOJly4eHHSI ~ XPOMATOrPaMM
(bpoHTanbHBIN, BBHITECHUTENbHBIM, JNIOCHTHBINM). (OCHOBHBIE TEOPETUYECKUE
noJyiokeHus. KoHuenus TeopeTuyeckux Tapenodek, ee Hepocratku. Kunernueckast
Teopus. Tumbl  CTAaMOHApHBIX W MOABWXKHBIX  ¢a3. KauecTBeHHBIH W
KOJIMYECTBEHHBIA XpoMaTorpauyeckuil aHamus.

T'azosasn xpomamoepadghus. I'azo-adcopbyuonnas (cazomeepoopasznas) u 2azo-
aorcuokocmuas  xpomamoepaghus. COpOSHTBI U HOCHUTENH, TpeOOBaHUS K HUM.
Mexanusm pasznenenus. Cxema rasoBoro xpomatorpada. Komonku. Jlerekropsl, ux
YyBCTBUTEIBHOCTh M CEJEKTUBHOCTb.  OOmacT  MPUMEHEHHS  Ta30BOU
xpomatorpaduu.

Kuoxocmnas — xpomamoepagusa. Bungel  KUIKOCTHOM — Xpomartorpadum.
[IpeumyiiectBa BBICOKOA(D(EKTUBHON KUAKOCTHOM xpomartorpaduu (BIKX).
Cxema xwuakocTtHoro xpomartorpada. Hacocbl, komoHku. OCHOBHBIE THIIBI
JIETEKTOPOB, UX UyBCTBUTEIHLHOCTh U CEJIEKTUBHOCTb.

Aocopoyuonnas ocuokocmuas xpomamozpagusa. HopmanbHo-ha3oBbI U
oOparieHHo-(}a30BbIi BapuaHThl. [lonsipHbIE ¥ HEMOJSIpHBIE HEMOJBUXKHBIE (a3bl U
OPUHIUIIBI  UX BbIOOpa. MoauduimpoBaHHble CUJIMKAreJid Kak COPOEHTHI.
[ToaBuxHbIE (a3bl U MPUHIUIIBI KX BbIOOpa. O0IaCTH MPUMEHEHUS aJCOPOITMOHHON
KUJIKOCTHOU XpomaTorpadumu.

Honoobmennasn xpomamoepagusa. CtpoeHne u PU3NKO-XMMUIECKHUE CBOMCTBA
nOoHOOOMeHHUKOB. MloHooOMeHHOe paBHOBecHe. CeneKTUBHOCTh HOHHOTO OOMEHa U
¢dakTopel  ero  ompegenstoue.  OOnacTM  NPUMEHEHUS  MOHOOOMEHHOMU
xpomarorpaduu. HMonHas XpomaTtorpagus Kak BapHUaHT BBICOKOA(DPEKTUBHON
MOHOOOMEHHOH Xpomatorpaguu. OCOOEHHOCTH CTPOEHUS U CBOMCTBA COPOECHTOB IS
HOHHON  xpomarorpaduu. OIHOKOJIOHOYHAS W  JABYXKOJOHOYHAS  MOHHAA
xpomatorpadus, WX TNpeuMyIIecTBa W Hemoctatku. HoHoxpomarorpadudeckoe
ompejfeNieHue KAaTHOHOB W aHWOHOB. MoH-mapHas ¥ JWraHgoOOMEHHas
xpomarorpadus. Obume npuHiunel. [logBmwkHbIe U HenmoABMKHBIE ¢a3bl. O0nacTu
PUMEHEHUSI.

Oxcknmozusnasn xpomamoepagua. O6mue npuHuunel Merona. IloasuwxHbie u
HenoJBWXKHbIE (a3pl. OcobeHHOCTM MexaHu3Ma paszzeneHus. OrmnpenensiemMble
BELIECTBA U 00JIaCTH MPUMEHEHHS METO/IA.



IInockocmuas xpomamoepagua. OOumwe npuHUUIBl pazaeneHus. CrnocoObl
MOJIYYEHHs] TUIOCKOCTHBIX XpOMaTorpamm (BOCXOSIIUMN, HUCXOISAUIUN, KPYroBOM,
IByMepHbIA).  PeareHThl  nmnsi  mposiBIEHUS ~— XpoMarorpamMm. — bymaknas
xpomarorpadus. Mexanusmsl pazneneHusi. [loasuwxnbie ¢aszbl. I[Ipeumymiecta u
HegocTaTtku. ToHkocnoitHas xpomarorpadus. Mexanusmel pazaenenus. CopOeHTHI U
noBMKHbIE (ha3bl. OOIaCTH IPUMEHEHHUS.

4.3 Jlabopamopmblii npakmukym

[enbro 71a00paTOPHOTO MPaKTUKyMa SABJISIETCS dbopMupoBanue
AKCIIEPUMEHTAJIbHBIX YMEHUN U HAaBBIKOB, CBA3AHHBIX C MCIOJIh30BAaHHUEM Hambosee
paclpoCTpaHEHHBIX  (U3MKO-XMMHUYECKMX METOJOB aHaiu3a Uil  PELICHHS
NPAKTHUECKUX 33/7a4 XUMHUYECKHX, OWOJIOTMYECKUX, OJKOJIOTUYECKUX U JIp.
HCCIIeJOBaHU.

Temartuka 1a60paTOPHOrO MPAKTUKYMa MpecTaBieHa B Tabnuie 3.

Tabnuma 3 — TemaTuka 1a00paTOPHOTO MPAKTUKYyMa

Homep Haumenosanue nadopamopuuvix paoom Tpyoo-

pasdeﬂa éMKocCcmb,
YM axk.uac

Pazpen 1 | Dnexkrpoxumuueckue metoasl. Konaykromerpus. [loteHimomerpus u 12

MoTEeHIOMeTpruIeckoe TuTpoBanue. Mlonomerpus. [lonsporpadus

Paznen 2 | Onruueckue MeTosl aHanuza. Pedpakromerpus. [lonspumerpus.

dortokonopumerpus. PiryopumeTpus. 12

Onrtudeckue MeToIbl aHaIH3a. ATOMHO-a0COPOIIMOHHBIH 1 aTOMHO-

YMUCCHOHHBIN aHAJIN3. 6
Paznen 3 | Xpomatorpadudeckne MeTobl aHam3a. BeicokosdhdexkrrBHas 6

KUIKOCTHAA XpOMaTOl"paCI)I/ISI.




4.5 Cooeporcanue camocmosmenvbHou pabomol
4.5.1 AynuTtopHas caMocTosITeIbHas paboTa CTy/ICHTOB

1 Yrinybnenue u KOHKpeTu3alus nHGopMaIuy 1o pasjiesiaM Kypca myTeM:
- BBITIOJIHEHUS] HEOOXOIMMBIX PACUETOB IO JaHHBIM PE3YJIbTATOB MPOBEICHHBIX
aHAIM30B B XO/I¢ J1a00paTOpPHBIX PadoT;
- BBITIOJTHEHM S, IPU HEOOXOAMMOCTH, Tpaduueckux padboT B X0/1€ 1a00paTOPHBIX
pabor;
- BBITMIOJIHEHUS 33JIaHU 1711 KOHTPOJIS [0 KaXK10M JJabopaTopHOil padoTe.

2 BuimoHeHWe 3a1aHui B X0/1e KOHTPOJIBHBIX PabOT 0 pasuenam MOTYIIS:
- DIIEKTPOXUMHUYIECKHNE METO/IBI aHAJIH3a
- OnTUYecKre METO bl aHAJIM3a

4.5.2 BueaynutopHasi caMmocTosTeIbHasE paboTa CTYIEHTOB

1 M3ydyeHue oTaenbHbIX BONPOCOB paszzaena 4 «Xpomartorpaduyeckue METOAbl
aHaJIn3a»

2 [loarotroBka K BBINOJHEHUIO JJAOOPATOPHBIX PabOT, BBINOJIHEHUE OTYETOB O
MPOJIEJIaHHBIX J1a0OPAaTOPHBIX padOTax U MOATOTOBKA K UX 3allIUTE.

3 [loaroroBka K KOHTPOJIBHBIM paboTaM IO pa3aenamM MOIYJIS:
- DIEKTPOXUMHUYECKIE METO/IbI aHATN3a
- OnTH4eckre METOAbl aHAIIN3a

4.6 Opeanuzayus uzyueHus yueOHo20 Mooy

B ocHoBe opraHuzanuu H3y4eHHUs Y4YEOHOro MOAYJS JI€KaT CIEeAyIOLIUe
METO/JO0JOTUYECKUE TOAXOAbl NpPH OTOOpEe coaep:kaHus, (HopM H METOAOB €ro
W3YYEHHUS: KOMNEMEHMHOCMHbI U JUYHOCMHO-0eamenabHOCMHbIL NOOX00bL.

[Inanupyemble  pe3yibTaTbl  OCBOCHHMS  MOAYJIS  JOCTUTAIOTCS  IpHU
MCIIOJIb30BaHUH AJIEMEHTOB CIIEAYIOMINX 00pa30BaTENbHBIX TEXHOIOTHH:

1 NHdopmManmoHHO-pa3BUBAIOIINE TEXHOJIOTHH, HATPABJICHHBIE HA OBJIAJICHUE
00JBIIMM 00bEMOM 3HAHUU MO (PU3UKO-XUMUYECKUM METOJaM aHaju3a U CBOOOHOE
onepupoBaHue uMHU. lcnonb3yercss camMOCTOSATEIbHOE W3YyUYEHUE JIUTEPATYPHI,
NPUMEHEHHE HOBBIX HWH(POPMALMOHHBIX TEXHOJOTUH MJIi CaMOCTOSTEIbHOIO
IIOTNIOJIHEHUSI 3HAHUM, BKIIIOYAs MHCIOJb30BAHME TEXHUYECKUX U AJIEKTPOHHBIX
CpelCcTB MH(POPMAILIUH.

2 JlesiTenbHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTHUH, HAPABICHHbBIE
Ha (OPMHUPOBAHUE HKCIIEPUMEHTAJIbHBIX YMEHUW M HABBIKOB, O00ECIEUMBAIOIIUX
BJIa/ICHHE COBPEMEHHBIMH METOJaMH aHaJIN3a BEUIECTB U CIIOCOOHOCTh K MOCTaHOBKE
HKCIIEPUMEHTA, aHAJIM3Y U OLICHKE JIA0OPATOPHBIX MCCIEAOBAHUM. JlesITeIbHOCTHBIE
MPaKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTMHM PEANTM3YIOTCS MPU BHINIOJHEHUU 3aJlaHUul
MPUKJIAAHOTO XapakTepa, TpeOYIOIINX pelIeHus 3a/1ady XUMUYECKUX, OMOTOTHYECKHUX,
HKOJIOTUYECKUX U JIp. UCCIIEIOBAaHUM.
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3 JIM4YHOCTHO-OpUEHTUPOBAHHBIE TEXHOJOTUU O0y4eHHUs, 00eCTIeunBaIoLIe B
X0JIe y4eOHOro mporecca y4eT CocoOHOCTEM CTYIEHTOB, CO3AaHUE HEOOXOAMMBIX
YCIIOBUH Ul pa3BUTHS UX UHAMBUIYAJIbHBIX CIIOCOOHOCTEW, pa3BUTHE AKTUBHOCTH
JUYHOCTH B Yy4yeOHOM mporecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTHU
OoOyueHHUsl peaju3yloTCsl B pE3yJbTaTe BBINOJHEHUS 3aJaHuil J1abopaTOPHOIO
IPAKTUKyMa U, IPEXK/IE BCEr0, NHANBUIYAIbHBIX YKCIIEPUMEHTAJIBHBIX 3a1a4.

Meronuueckue peKOMEHAAUU 10 OpraHu3anuu nsydeHus YM «Dusuko-
XUMUYECKUE METOJIbl aHalu3a» C YYETOM HCIIOJIb30BAaHUSA B YYEOHOM Ipoliecce
aKTUBHBIX M WHTEPAKTUBHBIX (HOPM MPOBEACHUS y4EOHBIX 3aHATUN MPHUBEACHBHI B
[Ipunoxenun A.

5 KOHTpOJIL H OIICHKA Ka4YeCTBa OCBOCHUHA y‘lEﬁHOI‘O MOaYyJId

KoHTponpe xauectBa ocBOeHUS YM «PU3MKO-XMMHYECKHE METOJbI aHAIU3a»
OCYUIECTBJISIETCS. HENPEPBIBHO B  TEYEHHE BCEro Imepuojga OOydeHHs C
UCIIONb30BaHuEeM  OaiuibHO-pedTuHroBodt  cuctemol  (bPC),  aBustomieiics
00s3aTeNbHOM K HCIOJIb30BAHUIO BCEMH CTPYKTYPHBIMH  TOJpa3JeiICHUSIMU
yHUBepcuTeTa. s OLIEHKM KayecTBa OCBOEHHS MOMYJS HCHOJB3YIOTCS (POPMBI
KOHTPOJIS:

- TeKYLIMH - PETYJSIPHO B TEYEHUE BCErO CEMECTPA;

- CEMECTPOBBIH (MTOrOBBIN): y4e€T CYMMAapHBIX PE3YyJbTAaTOB II0 HUTOTAM
TEKYILEro KOHTPOJIA 3a NEPUOJ U3YUEHUS MOTYJIA.

OneHka KkadecTBa OCBOCHHSI MOAYJS OCYIIECTBIIIETCS C HCIOJIb30BAHHEM
(G oH/1a OLICHOYHBIX CPEJICTB, pa3padOTaHHOTO JIJIsl JTaHHOTO MOJYJIs, IO BceM (hopMaM
KOHTpoOJIsE B cooTBeTcTBUU ¢ [lonoxenuem ot 25.03.2014 IIpotokon YC Ne 18 «O6
OpraHu3aluu y4eOHOro Impolecca Mo o0pa3oBaTeNbHBIM IMpOrpaMmaM BBICILIErO
oOpazoBaHus». KOHTPOJIBHO-OLIEHOUHBIE CPEJCTBA, HCIOJb3YEMbIE B IEpUOJ
M3y4eHUs: y4eOHOTO MOAYJsl, NMPUBEAEHbI B JOCTYINHOW CTyAEHTY dYacTu (oHAA
OLICHOYHBIX CPEJCTB, a TAaKXK€ B METOJMYECKUX PEKOMEHJIALHUSIX MO OpraHu3aluu
uzydyeHus: yueonoro moayis (Ilpunoxenue A).

CopepkaHre BUAOB KOHTPOJIS M UX TpaUK OTPAKEHBI B TEXHOJIOTMYECKOU
kapte yueoHoro moayns (IIpunoxenue b).

6 YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE O0ecneyeHre Y4eOHOro
MOYJIAA

YuebHo-MeToauueckoe u uHPoOpManMoHHOe obecrieuenne YM «®Dwusuko-
XUMUYECKUE METOJIbl aHalinu3a» IMpeacraBieHo Kaprtoit y4yeOHO-MeTOau4ecKoro
o0ecneuenns ([Ipunoxenue B).

JononHuTenbHass JATEparypa IO MOAYJII0 yKa3aHa B  METOAMYECKUX
PEKOMEHJAIMAX [0 OpraHu3aluu u3ydeHus ydeOHoro moayias YM «Dusuko-
XuMUueckue Meto sl ananu3a» (IIpunoxenue A).
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7 MarepuaibHO-TEXHHYECKOe o0ecreyeHne y4eOHOro Moy st

Jlist ocyuiecTBiIeHUs 00pa3oBaTesbHOrO Mpolecca uzydeHuss YM «Duzuko-
XUMHUYECKUE METO/Ibl aHAIN3a» HEOOXOIUMBI:

- y4yeOHast ayauTopus C MYJIbTUMEAUNHBIM MPOEKTOPOM — JUIsl MPOBEICHUS
JIEKIIMOHHBIX 3aHSATUH C MPE3EHTAIUSIMU;

-aHAJIMTUYECKass XUMUYecKas J1adopaTopus - JJis BHITOJIHEHUS] XUMUYECKOTO
HKCIIEPUMEHTA.

MuHMMaNbHBI TepeYeHb O00OpYIOBaHHMS XHMHYECKON sabopaTopuu  IJis
MPOBEACHMS JTa0OPATOPHBIX PabOT MO MO0 « DUBHKO-XUMUYECKUE METO/IbI
aHaJli3a)» BKIIOYACT:

- XUMUYECKUE PEAKTUBBI (KUCIOTHI, IIETOYH, COJIH U T.1.);
- Becbl ObIcTporo B3BemmBaHus P3-200;

- pedpakromerp NPD-454,

- nuctrsatop J13-10;

- MeIlIaJIKa MarHuTHas,

- (poroanexTpokonopumerp KOK-3;

- pH-MeTp;

- XUMUYECKas MOCy/1a U MPUCTIOCOOICHHUS,

- nabopaTopHas MeOelb U Oprcpe/ICTBA.

Ipuioxkenus

A Meroauueckue peKoMEHJaluMd N0 OpraHu3anuu u3ydyeHuss YM «®Dusuko-
XUMHUYECKHE  METOAbl  aHalM3a» U HampaBjiaeHus  moarotoBku — 44.03.05
[lenaroruueckoe oOpa3zoBanue (¢ AByMsi TpoduismMu TOATOTOBKH - buonorus u
Xumusn)

b Texnonornueckas kapta YM  «DUBHMKO-XUMHYECKHE METOJbl  aHAIM3A»
muist HanpaBiieHus noaroToBku 44.03.05 ITlemarormueckoe oOpazoBanue (C ABYMS
npodUIIMHU TIOATOTOBKH - bronorus u Xumusi)

B Kapra yueO6HO-MeTonnueckoro obecreueHnss YM «DH3UKO-XUMHUYECKUE METOIbI
aHajau3a» I HanpasiaeHus noarotoBku 44.03.05 Ilegarormueckoe obpa3oBaHue (C
ABYMsI PO HIIMH ITOATOTOBKHY - bruomorus u Xumusi)

12



IIpuioxenune A

MeToandeckue peKOMEH IAIMK 110 OpTaHU3allui U3YUCHUS
VM «DPU3NKO-XUMHUYECKHE METOIbI aHAJIN3a»
7u1s HarpaBiieHus moarotToBku 44.03.05 Ilegarornyeckoe o6pazoBaHue
(¢ mByMs IpOoHIIMH ITOATOTOBKH - brostorus u Xumusi)

W3ydyenne Kaxaoro ydyeOHOTo »djeMeHTa MoAylsi «DU3HKO-XUMHUECKHUE
METOJIbl aHAJIM3a» CIEeAyeT HAYMHATh C O3HAKOMJICHHUSI C TEXHOJIOTMYECKON KapTou
ero ocsoenus (IIpunoxxenne b), 00patuB 0co00€ BHUMaHUE HA CPOKH U3YyUYEHUS BYX
KPYITHBIX pa3zienoB ydeOHoro moayist (pasaeno 2, 3). Kaxaelii pa3mgen mu3zydaeTcs
OTJENBbHBIM OJIOKOM W BKJIIOYAET CIEAYIOLIUE STalbl: 80CHpUsAmMUe U OCMbLCIEHUE
TEOPETUYECKOrO0 MaTepuansa B XOJA€ JIEKIMOHHBIX 3aHATHH —  os1adeHue
npakmuyeckumu cnocooamu oeticmsuti (YMEHUSIMHU) B X0Ji€ JJaOOpaTOPHBIX paboT —
3aKpenieHue W3YYEHHOTO MaTepuaja MpU TMOATOTOBKE K 3allUTe JIa0OpaTOPHBIX
paboT — nosmopenue u cucmemamuzayusi U3y4eHHOTO0 MaTepuaia Mpu MOJArOTOBKE
K KOHTPOJIbHOU paboTe.

Memoouueckue pekomernoayuu no meopemudecKol 4acmu y4ebHo2o MOOYJis

Teopernyeckas yacTth y4yeOHOro MOAyNsd «DUBHKO-XUMUYECKHE METO/IbI
aHajM3a» HampaBlieHa Ha OCBOEHHE CUCTEMBbI 3HAHUH O TEOPETUYECKUX OCHOBAX,
CYIIHOCTH W TPAKTHYCCKOM MPUMEHEHUU OCHOBHBIX TPYIIT (HU3UKO-XHMHYCCKUX
MeT0/0B aHainu3a. OCHOBHOE COJEpXKAaHUE TEOPETUUYECKON YaCTH Ka)J0ro paszelna
MOMAYJSl W3JaraeTcs TperojaBareieM Ha JCEKIMOHHBIX 3aHATHIX. OTaenbHbIC
BOIPOCHI U3YYAIOTCS CTYICHTOM B XOJ/I€ CAMOCTOSITEIbHON pabOThI MPH MOJATOTOBKE K
Ja00paTOPHBIM paboTaM.

TeopeTnueckuii MaTepuan Mo BCEM paslenaM MOMAYJS U3JO0XKEH B y4eOHUKeE,
MIPUBEJICHHOM B KapTe y4eOHO-METOAMYECKOro obecreueHus Moayis (IPUIoKEeHUE
B), a Taxoke B cienyromux yueOHUKAaX U y4eOHBIX TOCOOUSX JIJIsi BY30B:

1 OcHoBbl ananmutnueckoir xumuu. B 2 kH. KH. 2. Meroabpl XMMUYECKOTO
aHanm3a: Yue0. mus By3oB / FO.A. 3onoros, E.H. Jlopoxosa, B.U.daneesa u ap. /
ITox pen. FO.A. 3omoToBa. - 3-¢ u3., nepepad. u gom. - M.: Beicmas mkona, 2004, -
503 c.

2 B.I1. BacunbeB Ananutudeckas xumus. B 2 ka. Ku.2: Ou3znko-xuMuueckue
MeToabl aHanu3a: yueOHuk / B.II. BacumbeB. - 7-¢ uzn., crepeorun. — M.: [poda,
2009. — 384 c.

Memoouueckue pekomernoayuu no 8bINOJHEHUIO 1ADOPAMOPHO20 NPAKMUKYMA

MeTtonuueckre peKOMEHIAIMH TI0 BBIMIOJHEHUIO JTAOOPATOPHOTO MPAKTHKyMa
B MOJTHOM Mepe MPHBEACHBI MOCOOMIX, YKa3aHHBIX B KapTe Y4eOHO-METOAMYECKOTO
oOecrnieuenus Mmoayis (npuinoxenue B). IloaroroBky k 3amure 1a00paTOPHBIX padoT
CTYJICHT MOXET MPOBEPUTH MO 3aJaHUSIM B TECTOBOM (opMe, MPUBEICHHBIM B
ocoouu:

I'ycakoBa H.H. ®usuxo-xumuueckue MeTOAbl aHaiu3a: yded. mocobue /
H.H. I'ycakoBa, T.B. Xonkuna, O.I'. Xtepanosuu; ®I'OY BIIO «CapatoBckuii
'AVY». - Capatos, 2007. - 224 c.
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Memoouueckue pekomenoayuu no 8bINOJHEHUIO CAMOCMOAMENbHOU pabombl
CamocrosiTenbHas paboTa CTy/IeHTa 3aHUMAET 3HAUYUTEIbHOE MECTO B OCBOCHUHM UM
YM «DU3UKO-XMMUYECKME METOJbl aHalIM3a». 37eCh 0COo00€ MECTO 3aHUMAaeT
MOJIFOTOBKA K KOHTPOJIBLHBIM padoTaM Mo pa3enam MOJTYJIS:

- DIIEKTPOXUMUYECKHE METO/Ibl aHAIHN3A,;

- OnTuyeckre METO/Ibl aHAIK3A.

KontponbHbie pabOThl SBJISIOTCS CPEIICTBOM TPOBEPKU YMEHUU npuMeHsms
TEOPETHUYECKUE 3HAHUS JUIsl PELIECHUS] MPAKTUYECKUX 3aJ1ay ONPEACIICHHOIO THUIIA 10
paznenam ydeOHoro mopyisa. I[losTomMy HOArOTOBKAa K KOHTPOJIBHBIM padoTam
BKJIFOYAET HE TOJIBKO IMOBTOPEHHE PAHEE MU3YUYEHHOI'O TEOPETUUYECKOTr0 MaTepuaia Hu
TUIOBBIX CIIOCOOOB JEHCTBHUIA (JTOPUTMOB PEUICHHS 33/1a4 ONPEACICHHOTO THIIA),
HO M CaMOCTOSITENIbHOE YIPaXHEHHWE B PEIIEHUWH 337a4 MO0 COOTBETCTBYIOLIUM
paznenam. KoHeuHO, NEpBUYHOE 3aKpEIJIEHUE YMEHUIN peliaTh 3a/1a4y [0 TOMY WIH
MHOMY pa3fieily Y4eOHOTro MOAIYJISl OCYIIECTBIISICTCS PU BBIOJHEHUHU KOHTPOJIBHBIX
3aJaHuil K J1abopaTopHbIM padboTam. OfHaKo AJii HAWIYYIIEr0 OCBOEHUS YMEHHM
TaKkoro poja cieayeT AONOJIHUTEIBHO CaMOCTOSTENIBHO PpEeIIaTh 3a1ayd, YAENss
0cob0e BHUMaHUE TE€M THUIAM 3a7ady, KOTOpble MpU NEPBUYHOM 3aKpEIICHUU
BBI3bIBAIM HEKOTOpPbIE 3aTpyAHEHHUs. B mocoOusix, yka3aHHBIX B KapTe yueOHO-
METOJIMYECKOro obecrneueHuss Moayisd (mpuwiokeHue B), NpuBeaeHbl HpUMEPHI
pELICHUS TUIOBBIX 3aJ1a4, a TAK)KE YCJIOBHS 3a1ad JUIl CAMOCTOSATEIBHOIO PEIICHMS
(c oTBeTaMu) Mo Kaxxaomy pazzaeny. [loMmumo 3Toro, moapoOHbIE pEIIeHUsI TUITOBBIX
3a/1a4y ¥ YCJIOBUS 3a/1a4 JJI1 CaMOCTOSITEIbHOTO PEIICHUS IPUBEACHBI B MOCOOUSX:

1 BacunbeB B.I1. Ananutnyeckast xumusi. COOpHUK BOIPOCOB, YIPAKHEHUHN U
3anau: Ilocobue mnst By3oB / B.IL Bacuiwes, JILA. Kouepruna, T.Jl. OpioBa; noa
pen. B.I1. Bacunsesa. - 4-¢ u3., crep. - M.: Jlpoda, 2006. — 320 c.

2 MonorapoBa O. B. Ananutmdeckas XuMHsA. 3aJadyd W BOIPOCHL: y4eOd
nocobue: st By3oB / O.B. Monoraposa, C.B. Myrunosa, JI.I'. ®unaroBa; noxa pen.
T. H. lllexoBueBoii; M-Bo oOpa3oBanus u Hayku PO. - M.: TDOTAP-Menua, 2016. -
112 c.

Jna ewvinonneHusi KOHMPOAbHBIX 3A0aAHUSL NO KOHMPOJAbHOU pabome 1
HeobXo0UMO 3HAMb Meopemudeckyio U npaKmuyeckylo 4acmes 80Npocos pazoend 2
«Dnekmpoxumuyeckue mMemoovl AHAIUIAY
1 O6miast  xapakTepHCTHKa TMOTEHIUOMETPUYECKOro aHanmu3a. Kriaccudukarms
METO/IOB
2 DNEKTpObl B TIOTEHIIMOMETPUH. MHINKATOPHBIE 3IIEKTPOJIbI. DIeKTpoabl 1-ro, 2-
ro, 3-ro pojaa. DIEKTPOAbl HA HMOH BOJOPOA.

3 DIEeKTPOIbI CPAaBHCHUS.

4 NoHceneKTUBHBIE 31€KTPOibl. OCHOBHBIE XapaKTEPUCTUKN MOHCEIEKTUBHBIX
AIEKTPOJIOB.

5 Knaccugukanys noHCENEKTUBHBIX AJIEKTPOJIOB.

6 [loTeHIMOMETPHUUECKOE TUTPOBAHHE.

/ Anmapatypa Juisi TOTEHIMOMETPUUECKOr0 aHan3a.

8 Konnykromerpus. [Ipsimast m kocBeHHas. XapaKTepUCTHUKA METOOB.
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9 Konaykromerpudeckoe TuTpoBanue. CymHOCTh MeToma. OmnpeneneHue TOYKH
HKBUBAJIEHTHOCTH IO JIEKTPONPOBOIHOCTH.

10 KpuBble  KOHIYKTOMETPHUYECKOTO  TUTPOBaHUS, UX  Tumbl.  [Ipumepsr
KOHYKTOMETPUYECKOTO0 TUTPOBAHUSI.

11 ITpuGopsl, UX NPUHUMUII AECHCTBUSA B KOHJIYKTOMETPHUYECKOM METOJE aHaJIM3a.
Y CTpONCTBO KOHAYKTOMETPUYECKOMN STYEHKH.

IIpumep eapuanma xoumponvrou pabomsi 1:

HoBropoackuii rocyaiapcTBeHHbIH YHUBepcuTeT MMeHH Spociasa Myaporo
Kadenpa pynmameHTanbsHON ¥ NIPUKIATHON XUMUU
KonTtpoabsnas padora Nel
Jlnst Hanpasiiennst moarotoBku: 44.03.05 — IMexaroruveckoe odopazoBanue
(c nByMs npopuiisiMu TOATOTOBKY - Buosorus m Xummus)

Bapuanm 0
1 Ilo pe3ynbTaTaM U3MEpEHUs IEKTPOJHOIO MOTEHIMaNa (PTOPUACEIEKTUBHOTO 3JIEKTPOIa
B pacTBopax | 2, 3 u JaHHBIM, IPUBEICHHBIM B Ta0JIUIIE, PACCUMTANTE aKTUBHOCTH (DTOPHI-IOHOB B
pactBope 3. Bce uzamepenus nposeaeHsl npu 25 °C.

Pacteop | Cu(NaF), momp-1? Cu(NazSiOs), moms-r? E, mB |
1 1,0-1072 - 100 0,01 F: 0,88
2 1,0-1072 1,0-1072 93 0,04 F~:0,84; Si0s%: 0,45
3 a(F)-? a (Si0s?) = 2,0-102 60

2B crapmaptHeix pactBopax NaF Obutn  M3MepeHbl SIEKTPOJHBIE MOTEHIIUAJIBI
(TOPHICENIEKTUBHOTO AIIEKTPOA U TOIYUEHBI CIICAYIONINE JaHHBIC:

ar-, morp-rt  1,0-100 1,0-10% 1,0-10°  1,0-10*  1,0-10°

E, MB 100 140 190 230 275
Hccnenyemslii pactBop, coxepxkamuii gpropua-nonsl, oobemom 10,00 M pazbaBwim BOJOH 10
50,00 M1 ¥ U3MEPUIH SIEKTPOAHBIA MOTEHIMAN (HTOPUICEIEKTUBHOTO 3JEKTPOAa B MOJIYYEHHOM
pactBope: Ex= 210 mB. Onpenenute akTHBHOCTh F~ B uccieyeMoM pacTBope.

3 IIpu koHAYKTOMETpUYECKOM TUTpoBaHUM S50 MiT constHOM kucnoTel 2,0 H. pactBopom KOH
ObUIM MOJIYYEHBI CIEAYIOIUE PE3yIbTaThI:

Vkon, Mt 3,2 6,0 9,2 15,6 20,0 23,4

»-10% Cmem? 31 2,6 1,8 1,6 2,4 2,9

Onpenenure MOJIIPHYIO KOHLIEHTPALMIO SKBUBAJIEHTOB COJISTHOW KHCIIOTBHI.

s  evinonineHuss KOHMPONbHBIX 3A0AHUS NO KOHMPOIbHOU pabome 2
HeobX00UMO 3HAMb MEOPemUdecKylo U NpaKmuyeckyro 4Yacms B0NpPOCO8
pazoena 3 «Onmuyeckue Memoovl AHATUZAY '
1 Teopernyeckue OCHOBBI (oTOMETpUUECKHX METO0B. ONTUYECKHEe CBOMCTBA
OKpAILIEHHBIX PACTBOPOB. 3aKOHBI MPOXOXKICHHS CBETA YEPE3 BEUIECCTBO. MOISPHBIN
ko3 uimeHT abcopOumm.
2 LIBet pacTBOpa. CrieKTphl MorJomieHus. BeiOop ycnoBuii 71si KOJIOPUMETPUUECKHUX
onpeneneHuil. [[puauHbBI OTKIIOHEHUSI OT OCHOBHOTO 3aKOHA (DOTOMETPUHU.
3 CniocoObl M3MEpeHUsT MHTEHCUBHOCTH CBETOMOTJIONICHUs. BusyanbHbIE METOBI.
DOTOINEKTPOKOIOPUMETPUUECKUE METOIBI.
4 Anmaparypa s PoTOdJIEKTPOKOJIOPUMETPUIECKUX 3MepeHnid. OTHOTyYeBbIC
(hOTORIEKTPOKOTOPUMETPHI. JIByXiTydeBbIe (hOTOIIEKTPOKOIOPUMETPHI.
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5 doTroMeTpruUECcKrE METObI ONIPEEICHUSI KOHIIEHTPAIMU BEIIECTB B PACTBOPAX

6 TeopeTuueckre OCHOBBI pePpakKTOMETPUUYECKOro MeToAa aHanuza. [lokazarenb
peIOMJICHUS. 3aBUCUMOCTD [MOKA3aTelsl MPEJIOMIICHUS OT Pa3IMYHbIX (PAKTOPOB

7 Tlonsapuzanus moJiekyi. BeiBos popmyisl Jlopenir-Jlopenrtiia

8 IIpakTryeckoe npuMEHeHue MeToia peppakToMeTpuu

Ilpumep eapuanma KoHmpovHOU pabomsl 2:

HoBropoackuii rocyiapcrBeHHblii yHuBepcurer uMenu Sipociaasa Myjaporo
Kadenpa pyngameHTansHOM U IPUKITATHON XUMHUH
KontpoabHnas padora Ne2
st nanpasnenust noarotoBku: 44.03.05 — Ilexaroruyeckoe oopazoBanue
(c nByMst ipopuIsiMU TIOATOTOBKY - Buosorust u Xummus)

Bapuanm 0

1 U3 naBecku cramu maccoi 0,2000 r mociie cOOTBETCTBYIOMIEH 0OpabOTKH MPUTOTOBUIN
100,0 mxt pacTtBOpa, conepxkarmero MnOs 1 Cr.07%, 1 U3MepUIH €ro ONTHYECKYIO IIOTHOCTh MPH
ceeropunbTpax ¢ M=533 HM u A2=432 HM (Ds33, Da32). B mectb MepHBIX KOJIO BMECTHMOCTBIO
100,0 mn momectwnm  5,00; 8,00; 10,00 ™Mn craHmapTHOro pacTtBopa IiepMaHTaHata
(Cwmn = 0,0001090 r-mat) mmu muxpomara (Cer = 0,001210 r-mint), paz6aBuig Bogol 10 METKH U
(hoTOMETPHUPOBAIIM TIPH TEX JKE YCIOBUAX. Pe3ylIbTaThl SKCIIEPUMCHTA:

P1(KMnO,) P2(KMnO4) P3(KMn04) P1(KCr,07) P2(KCr,07) P3(K.Cr.0;) Uccnemyemslii pacTBOp

Dsss 0,230 0,365 0,460 - - - 0,280
D432 0,095 0,150 0,190 0,430 0,640 0,780 0,820

Omnpenenure MaccoByto oo (%) Mn u Cr B cramu.

2 s unentudukanun caxaposbl 30,0 T mopomika 06eoro 1mBeTa pacTBopuiad B 45,1 mi
BOJBI U U3MEPHIIU MOKA3aTeNb MPEIOMICHHsS Np U TUIOTHOCTh P MOIYYEHHOro pactBopa mnpu 20°C:
Np=1,4016; p = 1,176 r-cm>. U3Mepuiu Taxke HOKa3aTelb IPeJIOMIEHHs Np U INIOTHOCTH P BOJBI
npu 20°C: np = 1,3330; p = 0,998 r-cM . SIBISIETCS M BEIIECTBO, B3STOE UL UIeHTU(DUKAINH,
caxapo3oi? OTBET NOATBEPIAUTE pacUeTaMHU.
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Ipuioxenue b
Texnonornyeckas kapra YM «PU3HKO-XUMUYECKAE METOABI aHATITN3a»
1u1st HanpasiieHus moarotoBku 44.03.05 [enarorndeckoe oopazoBanue (¢ AByMst MpoQUIISIMU TOATOTOBKHY - bronorust u Xumust)

Cemectp 7, 3ET 3, Bua arrecranuu 3a4ert, akaa. yacoB 108, 6annoB peiitunra 150

Tabnuya b.1
Howmep TpynoeMKoCTb, akaj. yac dopma TEKyIIEero Makcu-
HeJenu AyIUTOpHBIC 3aHATHUS KOHTPOJIS MaJIbHOE
Howmep 1 HanMmeHoBaHuE pazena y4eOHOT0 MOy 8 yCIIEBAEMOCTH YHCIIO0
Ayn. | CPC
ceM. JK | 113 | JIP (B COOTBETCTBUU C OaytoB
CPC o
nacnoptom ®OC) perTHHra
1-12 18 - 36 9 54 150
Beenenne. OOmas  XapakTepUCTHKA  (PU3HKO-XMMHUYECKHUX 1 1 - - - - -
METOJIOB aHaTN3a
1-6 8 - 18 4 9 JIP-1, JIP-2, JIP-3, 40
1. DAeKTPOXUMHUYECKHUE METO/IbI aHAIH3a P-4
KP-1 15
2. OnTnyeckre METOIBI aHAIN3a -10 6 ) 15 4 ) JIP-5, JIP-6, JIP-7, 60
' JIP-8, JIP-9, JIP-10.
KP-2 15
3. Xpomarorpadudeckne METOIbI aHAIH3a 11-12 3 - 3 1 9 JIP-11, JIP-12 20
Cemecmposas ammecmauus: umozo 3a 12 neoenv 1-12 18 36 - 9 54 150

Kpurepnun onieHKH KayecTBa OCBOEHUS CTYAEHTaMU MOAyJs (B cooTBeTcTBUM C [lonoxenuem ot 25.03.2014 ITporokon YC
No 18 «O0 opranuzanuu yueOHOro npoiecca rmo oopa3oBaTeabHbIM IPOrpaMMaM BBICIIETO0 00pa30BaAHUS»):

- IOPOTOBBIN — 75 0.
- srajmoHHBIH - 150 0.
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[Ipunoxenue B

Kapra yuye6HO-MeTOAMYECKOTro 00eceueHus

VM «PU3NKO-XUMHUYECKHE METOIbI aHAJIN3a»

1S HarpaBiieHus moarotoBku 44.03.05 Ilegarornyeckoe oOpazoBaHue
(c aByMs mpopHIAsMHU OATOTOBKHU - brosorus u Xvmwist)

®opmebl 00yueHus OHesHan | -
Kypc 4 Cemectp 1

Yacos: Bcero 108 / -, mexmwmit 18 / -, mpakr. 3aH. - / -, ma6. pab6. 36 / -, B .. CPC ayn.

9 /-, CPC Bueayn. 54 / -

Ob6ecneunBaromas kapeapa @yHoamMeHmanibHol U PUKIAOHOU XUMUU,

Tabmuua 1- O6ecniedenne yaeOHOTO MOy sl YI€OHBIMU H3IaHUSMH

Koi. 7k3. B

Bubnuorpadudeckoe onucanue n3gaHus Hannuwue B
ouo. SEC
Hosl'Y
1 2 3
Y4eOHUKH U y4eOHBIC TTOCOOUS
1 XapuronoB 0. . Amnanutuyeckas Xumus. AHaIUTHKA 2.
KonuuectBennplii ananu3. OU3MKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIC)
MeToNbl aHanmu3a : yueb. ans By3oB / FO. 5. XapurtonoB ; M-Bo
obOpazoBanusi U Hayku P®D. - 6-e¢ m3x., ucnp. u gomn. — M. : IDOTAP- 20
Menwua, 2014. - 653, [3] c. : ui. - [Tpu.: 611-647. - Vkas.: c. 654. - ISBN
978-5-9704-2941-9. - ISBN 978-5-9704-2920-4 : (B miep.)
2 BacumseB B. II. Anamutuueckas xumusi: COOpPHHMK BOIIPOCOB,
yOopaxHeHud u  3agad  : yueb. mocobue g By3oB / Ilox
pen.B.Il.BacunseBa. - 4-e usn., crep. — M. : JIpoda, 2006. - 318,[2]c. : 20
ni. - (Beiciee o6pazoBanue). - [pui.: ¢. 300-316. - ISBN 5-358-01175-
7:207.00. - ISBN 978-5-358-01175-5 : (B mep.)
3 Bacunbes B. I1. Ananmtudeckast xumus : yae0. 1uis By30B : B 2 k. Kh.
2 : OU3MKO-XMMHUYECKHE METOAbl aHajau3a. - /- M3A4., crep. — M. :
Hpoda, 2009. - 382,[2]c. : un. - (Beiciiee oO6pazoBanue). - bubnumorp.: c. 19
365. - IIpumn.: c. 366-370. - Yka3.: ¢. 371-375. - ISBN 978-5-358-06606-9
: 277.00. - ISBN 978-5-358-06605-2 : (B mep.)
VY4ueOHO-METOINUECKHE U3TAHUS
1 Ou3uKo-XxMMHUECKAE METOABl aHalu3a. OJJIEKTPOXUMHUYECKHE METOIbI httgs://nov
aHanm3a: jab. mpaktukym / aBT.-cocT. M.B. 3pikoBa; HoBl'Y mm. Spocnasa su.bibliote
Mynporo. - Benuxuit Hosropoz, 2013. - 16 c. 10 ch.ru/Read
er/Book/-
991
2 Ousuko-xuMHYecKkrue MeToabl aHainus3a. ONTUYECKHE METOAbl aHayim3a: Jjal. htth://nov
npakTukyMm / aBT.-cocT. M.B. 3wikoBa; Hoel'Y wum. SpocmaBa Mymporo. - su.bibliote
Benuxkuit Hoeropon, 2013. - 24 c. 10 ch.ru/Read
er/Book/-
1020
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https://novsu.bibliotech.ru/Reader/Book/-991
https://novsu.bibliotech.ru/Reader/Book/-991
https://novsu.bibliotech.ru/Reader/Book/-991
https://novsu.bibliotech.ru/Reader/Book/-991
https://novsu.bibliotech.ru/Reader/Book/-991
https://novsu.bibliotech.ru/Reader/Book/-1020
https://novsu.bibliotech.ru/Reader/Book/-1020
https://novsu.bibliotech.ru/Reader/Book/-1020
https://novsu.bibliotech.ru/Reader/Book/-1020
https://novsu.bibliotech.ru/Reader/Book/-1020

Tabmuma 2- JlonosHUTENbHAS TUTEpaTypa

Koi. 3k3. B

bubmmorpaduyueckoe onrcanue U3NaHAS ounouT.
9bC
Hosl'Y

Hannuwne B

1 OcHoBbl aHanuTHYecKor xumud : B 2 k1. Ku. 1 : O6mmue Bonpocsl.
Metonsr pa3aenenus / [lox pen.}O.A.3omoToBa. - 2-¢ u3a., nepepad. u 2
nom. — M. : Beicmias mkona, 2000. - 352¢. - bubnuorp.: c. 342-345. -
VYka3.: ¢. 345-348. - ISBN 5-06-003560-3 : (B nep.)

3 OcHoBbI agamTHYecko xumuu : B 2 kH. KH. 2 : MeToasl
xummaeckoro ananusa / [lox pen.FO.A.3om0ToBa. - 2-e u31., nepepad. u 2
nom. — M. : Beicmas mkona, 2000. - 494c¢. - bubnuorp.: c. 482-485. -
VYka3.: ¢. 486-491. - ISBN 5-06-003560-3 : (B mep.)

4 OCHOBBI aHAIMTHYECKOW XMMHUH.3a/la4d U BONPOCH : y4el. mocooue
s By30B / Tlon pen.FO.A.3omoroBa. — M. : Beicmras mkoma, 2002. - 1
411,[1]c. - Ipun.: c. 397-409. - ISBN 5-06-004029-1 : (B nep.)

COI'JTACOBAHO

Hb Horl'Y:

JledACcTBUTENEHO ,HH}I 2017/2018 yuebuoro roJE. Jdﬁ Ka eﬂpon @TIX 7
DT L e 1T 14 OCF. LeE

Jeticteutensno and 2018/2019 yuebroro roxa. 3as. Katbe;;pou @IIX L ’5—~—/ 1.B. 3nixoBa
nﬂg«b/cf & At o AF O r2ze
Nedorsurensro i 2019/2020 yueburoro rofa. 3as. xadenpoit ©IIX & H.B. 3pikona
nfedokow o /) eF ZF 06 . ;Z,eéuJ
g}ee~(~f6uaé~ee btes etk JW’?{’L/}A’M f‘ 5 A
}t,(, 4= Ml “p F=/7 X _ o 2 Mbﬁ A ,7 f\,..{{j‘(;
npoonod A fT 0 e 7 30.06. 2020
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o*roxon Nell
ot 29.06.2017

I[Ipunoxenune I'
(obs13aTeILHOE)
JIMCT BHECEHHS U3MeHEeHHH

JobGasnenue [Ipuioxenns I’
(obs3atensHOe) Jluct
BHECCHUS U3MCHEHHUIH;
Buecenue uzmenenuii B [Tynkr
7 MaTepuaibHO-TEXHUUECKOE
obecrnieueHre yueOHOTO
MOJTYJIsI;

Jlo6aBnenue Tadnump! 3
NubopmanuonHaoe
obecreyenue yueOHOTro
monyis B [Ipunoxenne B

Hcaxos B.A.

o

IIporokosn Nel2
ot 28.06.2018

Axryamzauus Tabmunes! 3
Wudopmanuonnoe
obecneueHune yueOHOro
moxysist B [Ipunoxenuu B

Hcaxos B.A.

[TpoTokon Nell
ot 28.06.2019

Axryaym3zanust Tabmuns 1
Ob6ecneyenue yueOHOro
MOyl yueOHBIMH
u3gaHusMu, Tabmuier 2
JlononHuTenpHas JIUTEepaTypa
u Tabmuuesr 3
Hudpopmanmonnoe
obecrieueHue yuyeOHOro
monyist B [punoxenuu B

Hcakos B.A.

[Tporoxon Nell
or 30.06.2020

Axryamasanus Tabmums! 3
Wundopmanuonnoe
obecnieuenue yueOHOTO
Moynst B | [punoxenun B

Ucakos B.A.
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ConeprxaHrie U3MEHEHUI:
1 Coneprxanne U3MEHEHUH TIPH aKTyalu3auu padoueit mporpamMmbl Ha 2017-2018 yueOHBIH roa
(mpotokon Ne 11 3acemanus kadenpsr ot 29.06.2017):

- [lynkTt 7 MatepuanabHO-TeXHUUYECKOEe oOecreueHne y4eOHOro MOAYJs M3JI0KHUTh B CIEAYIOLIEei
penaKIuu:

7 MaTepuajibHO-TeXHUYeCKOe o0ecrnedyeHne yueOHOro MoayJist

Ne Tpebosanue Kk MamMepuanbHO-MexXHUYeCKoMy Hanuuue mamepuansno-mexnuueckozo obopy008anus u
obecneuenuo npoSpamMmHo20 obecneueHus

1. Hammane cnennanbHOM aymuTopun yaeOHas 1abopaTopus

2. MynsTaMeauiiHOE 000PYIOBaHHE [IpoexTop, KOoMIIBIOTED, IKpaH

3. [Iporpammuoe obecnieueHue Microsoft Windows 7 Professional Dreamspark (Imagine) Ne
370aef61-476a-4b9f-bd7c-84bb13374212 ot 30.04.2015
Microsoft Office 2013 Standard Open License Ne 62018256 ot
31.07.2016
Kaspersky Endpoint Security Standard JIumemsus Ne 1C1C-
180910-103950-813-14630T1 10.09.2018

4. BriTsokHBIC THKA(E 2 BBITSDKHBIX IIKada

5. HacronbHoe 1 HanoJpHOE 000pyI0BaHHE 4 oCTpOBHBIX JJAOOPATOPHBIX CTOJIA U 8 IIPUCTEHHBIX
71a60PaTOPHBIX CTOJIOB

6. [Ika¢ ¢ mabopaTopHO# mocymoit 2 mikada ¢ 1abopaTopHON MOCY 0

7. Moiiku 4 MOMKH

8. CymuibHbIN mKad 1 cymmnpHbI mKad

9. MydenbHas nedpb 1 mydenbHas nedp

10. | AHanuTHYECKHE BECHI 2 aHaJIMTUYECKUX BECOB

11. | pH-metp 2 pH-meTpa

12. | Uonowmep 2 noHomepa

13. | BosprammnepomerpuiecKuii aHanu3aTop 1 BobTaMIIEpOMETPHUUECKUIT aHAIN3AaTOP

14. | Kongykromerp 1 KOHIYKTOMETpP

15. | ®OTOINEKTPOKOIOPUMETP 2 (hoTOdIEKTPOKOIOPUMETPA

16. | IlnameHHbI cieKTpooTOMETp 1 rulameHHslIi hoToMeTp

17. | Pedpakromerp 1 pedpakrometp

18. | Monspumerp 1 monspumeTp

19 | KunxocTHoii xpomarorpad 1 *xuaKocTHOU XpomaTorpad

- lo6aBuTts B [Ipunoxenue B Tabmuiy 3 — Madopmanronsoe odbecrneueHne yaeOHOro MOyt

Tabnuna 3 — MadopmannonHoe obecriedeHne yueoGHOro Moays

ONEeKTPOHHBIN
HasBanue nporpaMMHOI0 IpoAyKTa, MHTEPHET-pecypca anpec IIpumeuanue
basa naHHBIX 371€KTPOHHON OMOINOTEYHON CUCTEMBI By3a « DJIEKTPOHHBIN JloroBop
ynTaIbHbIH 3an-bubnmmoTex» https://www.novsu.ru/dept/1114/bibliotech/ Ne BT-46/11 GecepoTHEA
or 17.12.2014
OJEeKTPOHHBIN KaTaJor HayYHOH ONOIHOTEKH baza
http://mars.novsu.ac.ru/MarcWeb/ coOcTBeHHOH GeccpoUHbIH
reHepanuu
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https://www.novsu.ru/dept/1114/bibliotech/
http://mars.novsu.ac.ru/MarcWeb/

ba3za maHHBIX «AHATUTHKA» (KapTOTEKA CTATEH)
http://mars.novsu.ac.ru/MarcWeb/

baza
COOCTBEHHOM
reHepaIuu

OeccpodHBIit

[pesunentckas 6ubmmoreka um. b. H. Enpriiaa
https://www.prlib.ru/

B OTKPBITOM
JOCTYTIC

baza nannwix Hayunoii anexkrponnoii 6ubimorexu eLIBRARY.RU
https://elibrary.ru/

B OTKPBITOM
JOCTYTIC

Ba3za 1aHHBIX 3JEKTPOHHO-OMOIHOTeYHOU cucTeMbl «HarroHanpHas
AJIEKTPOHHAs1 OnbaroTexa» https:/H30.pd

B OTKPBITOM
JOCTYTIC

ba3za naHHBIX CIEKTPOB OPraHUYECKUX COEAUHEHUN
https://sdbs.db.aist.go.jp/

B OTKPBITOM
JOCTYTIE

2 ConepxaHue U3BMEHEHHUH NIpH akTyaau3anuu padoueit mporpammbl Ha 2018-2019 yueOHbIi roa

(mpotokon Ne 11 3acenanus kadenpsr ot 28.06.2018):

- Tabmuy 3 Ipwnoxenus b U3710KUTh B CIEAYIOMIEH peIaKIINN:

Tabmuua 3 — MadopmannonHoe odecneueHre yueOHOTO MOYJIIS

DNEeKTPOHHBIN
Ha3zBanue mporpaMMHOTro npoayKkTa, HHTepHET-pecypca apec [Ipumeuanue
baza naHHBIX ANIEKTPOHHOI OMOIMOTEYHOM CHCTEMBI By3a « DJIEKTPOHHBIN JloroBop
ynTaIBHbIH 3an-bubnunoTex» https://www.novsu.ru/dept/1114/bibliotech/ Ne BT-46/11 GecepouHEA
or 17.12.2014
DJIeKTPOHHBIN KaTaJlor HAyYHOU OMOIHOTEKH baza
http://mars.novsu.ac.ru/MarcWeb/ COOCTBEHHOM GeccpouHbIit
reHepaluu
Bbaza naHHBIX «AHaMUTHKA» (KapTOTEKa cTaTei) baza
http://mars.novsu.ac.ru/Marc\Web/ COOCTBeHHOU 6eccpoUHbIi
TeHepaIuu
HammonansHast anekrporHas 6ubimmorexa (HOB) Jorosop Ne
https://rusneb.ru/ 101/H3b/2338 31.08.2022

ot 01.09.2017

[Ipesuaentckas 6ubmmotexa um. b. H. Enprinna
https://www.prlib.ru/

B OTKPBITOM
JOCTyIIE

basa nannsix HayuHotit snexTponnoii 6ubmmorekn eLIBRARY.RU
https://elibrary.ru/

B OTKPBITOM
JIOCTyIIE

ba3za naHHBIX 3JIEKTPOHHO-OMOIHOTEYHOU cucTeMbl «HanuoHanbHas
ANeKTpoHHas OubnmoTekay https://H36.pd

B OTKPBITOM
A0CTYyHEe

baza 1aHHBIX CIIEKTPOB OPraHUYECKUX COEIUHEHUN
https://sdbs.db.aist.go.jp/

B OTKPBITOM
JIOCTyIIE

3 ConepkaHue W3MEHEHUN NpHU aKkTyaau3zauuu padodeil nporpammsel Ha 2019-2020 yueOHBIN roa

(mpotokon Ne 11 3acenanus xkadenpsr ot 28.06.2019):
- Tabmuy 1 [punoxenus b U3710KUTh B CeAyIOMIEH peIaKIIig:
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http://mars.novsu.ac.ru/MarcWeb/
https://www.prlib.ru/
https://elibrary.ru/
https://нэб.рф/
https://sdbs.db.aist.go.jp/
https://www.novsu.ru/dept/1114/bibliotech/
http://mars.novsu.ac.ru/MarcWeb/
http://mars.novsu.ac.ru/MarcWeb/
https://rusneb.ru/
https://www.prlib.ru/
https://elibrary.ru/
https://нэб.рф/
https://sdbs.db.aist.go.jp/

Ta6muma 1 — Obecnieuenne yaeOHOTO MOYIsl YI€OHBIMU U3IaHUSIMHU

Bubnumorpagudeckoe onrcaHue u3gaHus
(aBTOp, HANMEHOBAHKE, BUJI, MECTO U 'Ol M3/IaHUs, KOJL. CTP.)

Ko 3k3. B
6u6n. HosI'Y

Hannune B
OBbC

Y4eOHUKY U y4eOHBIC TOCOOHS

1 Xaputonos 1O. fI. Ananutnueckas xumusi. AHanutuka 2. KoauuecTBeHHBIH
aHanmu3. Ou3nko-xuMHuYecKre (MHCTPYMEHTAILHBIC) METOIBI aHAIH3A © y4ueO. s
By30B / }O. . XaputoHos ; M-Bo o0OpazoBanus u Hayku PO. - 6-¢ m3., ucnp. u
nor. — Mocksa : [DOTAP-Menmna, 2014. - 653, [3] c. : un. - [Ipun.: 611-647. -
VYkaz.: c. 654. - ISBN 978-5-9704-2941-9. - ISBN 978-5-9704-2920-4 : (B mep.)

20

2 Bacunser B. I1. Aranmutiueckas xumus: COOPHHK BOIIPOCOB, YIIPaKHEHUN U
3amad : yue6. mocoome mst By3oB / [lon pen.B.Il.BacunseBa. - 4-e usg., crep. —
Mocksa : [Ipoda, 2006. - 318,[2]c. : mn. - (Beicmee obpa3oBanue). - [lpum.: c.
300-316. - ISBN 5-358-01175-7 : 207.00. - ISBN 978-5-358-01175-5 : (B mep.)

20

3 BacwiseB B. Il. Ananntudeckas xumus : y4ueO. aist By3oB : B 2 ku. Ku. 2 :
®uznKo-XxMMHYECKHe METOIbl aHaiu3a. - /-¢ HM3[., crep. — MockBa : [Jlpoda,
2009. - 382,[2]c. : un. - (Beicmiee obpa3zoBanue). - bubnumorp.: ¢. 365. - [Ipw.: c.
366-370. - Ykas.: c¢. 371-375. - ISBN 978-5-358-06606-9 : 277.00. - ISBN 978-5-
358-06605-2 : (B mep.)
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VueOHO-MeTOANYECKUE U3AAHUS

Bepummnun, B. U. Ananutndeckas xumus : yueOnuk / B. Y. Bepumnaun, 1. B.
Bracosa, 1. A. Hukudoposa. — 3-e u3a., crep. — Cankr-IletepOypr : Jlans,
2019. — 428 c. — ISBN 978-5-8114-4121-1. — TekcrT : 3neKTpoHHEIH // JIaHb :
3IeKTPOHHO-OHOIMOTEeTHAS cucTema. — URL:
https://e.lanbook.com/book/115526 (nara obpamenus: 26.06.2019). — Pexum
JIOCTyIa: U1 aBTOPU3. ONb30BaTENCH.

SbC Jlann

DU3NKO-XUMUYECKUE METOABI aHalu3a "DIIEKTPOXUMHUUECKHE METOIbl aHaIM3a":
nabopatopHblii mpaktukym / aBr.-coct. W.B. 3pikoBa; HoBl'Y um. Spociasa
Mynporo. — Benukuit Hosropon, 2012. — 18 c.

https://novsu.b
ibliotech.ru/R

eader/Book/-
991

OU3NKO-XUMHUYECKHE METOAbl aHanu3a "OnTudeckue MeToAsl aHaimm3a'":
nabopaTopHbli mpakTukyM / aBT.-cocT. W.B. 3pikoBa; HoI'Y um. Spociasa
Mynporo. — Benuxuit Hoeropon, 2012. —22 c.

https:mvsu.b
ibliotech.ru/R

eader/Book/-
1020

- Tabnuny 2 Ipunoxxenust b u3noxxuTh B clieAyromen pelakiiuu:

Tabmuna 2 — JlonmoHATEIBHAS TUTEpATYpa

Bubnnorpaduueckoe onucaHue™ u3mnaHus
(aBTOp, HAMMEHOBAHWE, BHUJ, MECTO U TOJ M3aHHs, KOJ. CTp.)

Ko. 7Kx3. B
6u6a. HosI'Y

Hanuuwne B
9BC

1 OcHoBsl aHanuTHdeckoit xumud : B 2 xH. Ka. 1 : O0mmwme Bompocsl. MeTo s
pasnenenus / [Tox pen.}O.A . 3omoToBa. - 2-¢ U3 1., nepepad. u gom. — Mocksa :
Bricmas mkomna, 2000. - 352c¢. - bubmworp.: c. 342-345. - Vka3.: c. 345-348. -
ISBN 5-06-003560-3 : (B mep.)

2 OcHoBBI aHaIMTHYECKOM XuMmuH : B 2 xH. KH. 2 : MeToIsl XUMAYECKOTO
ananmusa / [Ton pea.FO.A.3omotoBa. - 2-¢ u3., nepepad. u mom. — Mocksa :
Beicmas mikoina, 2000. - 494c¢. - bubauorp.: c. 482-485. - Vkas.: c. 486-491. -
ISBN 5-06-003560-3 : (B niep.)

3 OCHOBBI aHAJUTUYECKOI XMMHUH.3a1a41 M BOIIPOCHI : y4eO0. mocodue Jyisi By30B
/ Tlox pen.FO.A.3omotoBa. — MockBa : Beicmas mkona, 2002. - 411,[1]c. - [Tpw.:
c. 397-409. - ISBN 5-06-004029-1 : (B nep.)
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https://e.lanbook.com/book/115526
https://novsu.bibliotech.ru/Reader/Book/-991
https://novsu.bibliotech.ru/Reader/Book/-991
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https://novsu.bibliotech.ru/Reader/Book/-991
https://novsu.bibliotech.ru/Reader/Book/-1020
https://novsu.bibliotech.ru/Reader/Book/-1020
https://novsu.bibliotech.ru/Reader/Book/-1020
https://novsu.bibliotech.ru/Reader/Book/-1020

- Tabnumy 3 Ilpunoxxenust b U310XXUTh B caenyomeil pe1akiuuu:

Ta6muma 3 — MadopmanronHoe obecrieueHne yaeOHOro MOIYJIst

ONEeKTPOHHBIN

HasBaHue nmporpaMMHOTO IPOAYKTa, HHTEPHET-pecypca apec [Ipumeuanue
Basa naHHBIX 371€KTPOHHON OMOINOTEYHON CUCTEMBI By3a «DJIEKTPOHHBIN JloroBop
YuTaIBHBIH 3an-bubnuoTex» https://www.novsu.ru/dept/1114/bibliotech/ Ne BT-46/11 GeccpouHbiil
or 17.12.2014
DJIeKTPOHHBIN KaTaJlor HAyYHOU OMOIMOTEKH baza
http://mars.novsu.ac.ru/MarcWeb/ coOcTBeHHOU OeccpoYHBIN
reHepaluu
Bbasa naHHBIX «AHaMUTHKA» (KapTOTEKa cTaTei) baza
http://mars.novsu.ac.ru/MarcWeb/ COOCTBEHHOM GeccpouHbIit
reHepanun
HanmonansHast snekrporHas 6nbimmoreka (HOB) Jorosop Ne
https://rusneb.ru/ 101/H2b/2338 31.08.2022
or 01.09.2017
9BC «Jlanp» ¢ OO0 «2BbC JIAHb» Jorosop Ne
https://e.lanbook.com/ 52/ETI(Y)18 10.01.2020

or 11.01.2019

[pesunenrckas oubmmoreka um. b. H. Enpriaa
https://www.prlib.ru/

B OTKPBITOM
A0CTYyHC

Basa nannsix HayuHoit snexTponnoii oubmmorekn eLIBRARY.RU
https://elibrary.ru/

B OTKPBITOM
A0CTYyHC

ba3za naHHBIX 371eKTPOHHO-OUOIHOTEUHOH cucTeMbl «HarmonanbHas
9JIeKTpOHHas 6ubnmuoTekay https://H36.pd

B OTKPBITOM
A0CTYyHC

Ba3a JaHHBIX CIICKTPOB OpFaHI/I‘{eCKI/IX CO€,I[I/IH€HI/II71
https://sdbs.db.aist.go.jp/

B OTKPBITOM
A0CTYyIHC

4 ConeprxaHue U3MEHEHU Npu akTyaau3auuu padoueit nporpammsel Ha 2020-2021 yuebHbli TOA

(mporoxon Ne 11 3acenanus xadeapst ot 30.06.2020):

- Tabnuny 3 Ipunoxxenus b u3noxuTe B cieqyomen pelakiium:

Tabnuua 3 — UnpopmanmonHoe odecrieueHne yae0HOro MOITYIIS

ONeKTPOHHBIN
HasBaHune nporpaMMHOTO IPOAYKTa, HHTEPHET-pecypca anpec [Mpumeuanne
basa qaHHBIX 3JIEKTPOHHON OMOIMOTEYHOM CUCTEMBI By3a «DJICKTPOHHBIN Jlorosop
ynTaIbHbIH 3an-bubnmnoTex» https://www.novsu.ru/dept/1114/bibliotech/ Ne BT-46/11 GecepouHEiA
or 17.12.2014
DNEKTPOHHBINA KAaTaJIOT HAYYHOW OMOIMOTEKN baza
http://mars.novsu.ac.ru/Marc\Web/ COOCTBEHHOU GeccpoUHbIi
reHepauu
baza naHHBIX «AHaMUTHKa» (KapTOTEKa cTareil) baza
http://mars.novsu.ac.ru/MarcWeb/ COOCTBEHHOM 6eccpouHbIii
TeHepannuu
HammonansHast anekrporHas 6unbimmorexa (HOB) Jorosop Ne
https://rusneb.ru/ 101/H3b/2338 31.08.2022

ot 01.09.2017
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https://www.novsu.ru/dept/1114/bibliotech/
http://mars.novsu.ac.ru/MarcWeb/
http://mars.novsu.ac.ru/MarcWeb/
https://rusneb.ru/
https://e.lanbook.com/
https://www.prlib.ru/
https://elibrary.ru/
https://нэб.рф/
https://sdbs.db.aist.go.jp/
https://www.novsu.ru/dept/1114/bibliotech/
http://mars.novsu.ac.ru/MarcWeb/
http://mars.novsu.ac.ru/MarcWeb/
https://rusneb.ru/

9BC «JIaubp» ¢ OO0 «OBbC JIAHb»
https://e.lanbook.com/

Jorosop Ne
72/ETL(Y)19
ot 25.12.2019

10.01.2021

[pesunentckas 6ubmmoreka um. b. H. Enpriiaa
https://www.prlib.ru/

B OTKPBITOM
JOCTYTIC

baza nannwix Hayunoii anexkrponnoii 6ubimorexu eLIBRARY.RU
https://elibrary.ru/

B OTKPBITOM
JOCTYTIC

Ba3za 1aHHBIX 3JEKTPOHHO-OMOIHOTeYHOU cucTeMbl «HarroHanpHas
AJIEKTPOHHAs1 OnbaroTexa» https:/H30.pd

B OTKPBITOM
JOCTYTIC

ba3za naHHBIX CIEKTPOB OPraHUYECKUX COEAUHEHUN
https://sdbs.db.aist.go.jp/

B OTKPBITOM
JOCTYTIE
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