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1. EJIM 1 3AJIAYHN OCBOEHUSA JUCIUITJIMHBI

1.1. Heab ocBOeHUs] AUCHMILIMHBI: (HOPMHUPOBAHUE MPEJCTABICHUNH O TEOPETHUECKUX
OCHOBax Xpomarorpauiyeckux METOJO0B, O MHOrooOpa3uu XpoMarorpapuueckux METOJO0B M
pelaeMbIX aHAJIUTHYECKUX 3aJad NpU UX HCHOJb30BAaHUM B NPO(ecCHOHAIBHOW HayyHO-
HCCIIEI0BATEIbCKOMN, TIEJarOrN4eCKOi 1 MIPOU3BOICTBEHHOH 1€ TEIbHOCTH.

1.2. 3aga4yu ocBOeHMS IMCIUIIUHBI:

- O3HAKOMJIEHHE C TEOPETHUECKUMH MOIXOJAaMH K OIMHMCAHHIO XPOMAaTOrpaduuecKkoro
mporuecca U BbIOOPOM yCIIOBUHM XxpomaTorpadupoBaHHsi MPU NPUMEHEHUU Pa3IUYHbIX BUIOB
xpomartorpa¢puu; ¢ (QU3MKO-XMMUYECKHMMH OCHOBAaMH pa3/ielieHuss B  aJCOPOIMOHHOM,
pacnpeenuTeNbHON, HOHOOOMEHHON, XUMUYecKoi, adh(pUHHOM BUIax XpoMarTorpadpuu;

- (¢opMHUpOBaHME MPEICTABICHUNA 00 OCHOBHBIX XapaKTEPHCTUKAX XpOMATOrpamMM H
KpUTEpUSAX pas3felieHus BeulecTB, O (akTopax, ONpEeAeNsIolNuX CEJNeKTUBHOCTh U
3¢ (HEeKTUBHOCTH pa3/ieiCHHUS,

- O03HAaKOMJICHHE C OTEYECTBEHHON WU 3apyOekHOH ammapaTypoil (Xpomartorpadsi,
UHTEpQEHChl, TOMOTHUTEIBHBIMA aHATUTHYECKUMH CUCTEMaMH B THOPUIHBIX METOJ1aX);

- TNPUMEHEHHE MOJYYCHHBIX TEOPETUYECKHUX 3HAHUN U NMPAKTUUYECKHX HABBIKOB IPHU
00paboTKe pe3yslbTaTOB KadeCTBEHHOTO M KOJMYECTBEHHOTO aHalW3a Ui BBINOJIHEHHS
WHAUBUAYAIbHBIX 3a/laHUN 1 HAyYHO-UCCIIE0BATEIbCKUX PadoT.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOIT

2.1. Y4yeOHass aucumMiuinHa «XpoMarorpausi B COBPEMEHHON XMMHM» OTHOCUTCS K
qyacTd, (GOopMHpPYEeMOH ydacTHHMKaMHM OOpa3oBaTelbHbIX OTHOIIEHHH, M ocBauBaeTcsi B 3
cemecTpe.

JucuumiuHel  0azupyercs Ha 3HAHMSAX 10  (Qu3MKe, (QU3HMUECKOW, aHATUTHUYECKOH,
HEOPraHWYEeCKOM, OpraHU4EeCKON XHUMHH.

Jucuunnuna BcrpauBaeTcs B cTpykTypy OIIOII xak ¢ TOUkM 3peHMsI IPEEMCTBEHHOCTH
COJIep’KaHus, TaK U C TOYKU 3PEHHsI HEMPEPBIBHOCTHU Mporiecca GOpMUPOBAHUS KOMIETSHLIUN
BBIMMyCKHUKA. JIJI1 yCIEIHOro OCBOEHHUsS JIaHHOTO Kypca CTYJIEHTBI JIOJDKHBI 00Ja1aTh
CIENYIOIIMMH «BXOJHBIMW» 3HAaHWAMHM, YMEHHAMH M TOTOBHOCTAMM: 3HaTb OCHOBBI
XpoMaTorpa)u4eckux METOJIOB, MOJYUYCHHbIE B XOJE M3yUEHUs JUCLMIUIMHBI « AHATUTHYECKast
XUMHSD» U «DU3UKO-XMMUYECKHE METOJbl aHaju3a», CHOCOObl BbIPAXKEHHS] KOHIICHTPAIUH
pPacTBOPOB, YMETh IIEPEXOAUTH OT OAHOI'O BUJA KOHLEHTPALUU K APYrOMY, IPOBOJUTH IOJIHYIO
CTaTUCTUYECKYI0O 00pabOTKYy pe3yJlbTaTOB aHajdu3a, OLIEHWBATh IPABWJIBHOCTH IOTYYEHHBIX
Pe3yJabTaTOB, CTPOUTH I'PAyHPOBOYHBIN rpauK U BEIYUCISTH €r0 MapaMeTphl.

2.2, Jlasi M3y4eHUs JAaHHOW TMCUHMILIMHBI He00XO0AMMBI CJIeAyIoIIe 3HAHUS YMEHUSA U
HABbIKH, ()OPMHUPYeMBbIe NPeIIIeCTBYOINUMHU YUeOHBIMU TUCIHHIIJIMHAMU
-Ananutnueckas xumus, ®Pusnueckas xumus, OpraHuyeckas Xumus, DOU3NKO-XUMHYECKHE
METO/bI UCCIICIOBAHUS BEIICCTB.

3HaHMA: METOAMYECKUX OCHOB IUIAHUPOBAHUS XpOMATOrpaUyecKoro 3KCIepUMEHTa U
MIPAKTHYECKON €ro peajn3aliui UCCIICIOBAaHUA B 00JIACTH OPraHUYEeCKOTO M HEPTEXUMUIECKOTO
CUHTE3a, SKOJIOTUH, B aHAJIN3€ MPOJYKTOB IMUTAHUS, B AT POXUMHUHU, B METULIMHCKON XUMHUH.

YMeHUS: BBITIOJNHATh SKCIEPUMEHTAJIbHBIE MPOIEAYPhl XpoMaTorpaduuecKkoro aHaau3a,
MOJIEPHU3UPOBATh M3BECTHBIE XpoMaTorpaduueckue METOAMKH Ui PEeUIeHHs KOHKPETHBIX
AQHATMTUYECKHX 3aJ1a4, TI0JIh30BaThCS YUeOHOH, HAYYHOU U CIIPAaBOYHOM JINTEPATYpOil B 00JIaCTH
XpomaTorpaduyecKux METO/I0B UCCIIEIOBAHMSI COCTaBa CIIOKHBIX CMECEil.

HaBBIKK: SKCIIEPUMEHTAIBLHBIX METOJUK XPOMATOTPAUUECKOr0o aHallu3a Pa3IUIHbBIX
COE€IUHEHU.

2.3. IlepeyeHb MOC/AEIYHOIIMX Y4YeOHBIX IMCUMILUIMH, Ui KOTOPBIX He00X0IMMBI



3HAHUSI, YMEHHUS M HABBIKH, (POPMHPYyeMble JaHHOU Y4eOHOi JMCIUIIIHHOM:
- CocoObI OYMCTKH 3KOCHUCTEM
- XUMHUKO-aHAJTUTUYECKUI KOHTPOJIb B HEQTEXUMUH.

3. NNIAHUPYEMBIE PE3VYJIbTATblI OBYYHEHUA NO AVUCUUNJINHE

[Tpouecc ocBoeHMS TUCHMILTUHBI HampaBieH Ha (GOPMUPOBAHUE PIIEMEHTOB CIEIYIOIINX
komrereHnit B coorBerctBUM ¢ GI'OC BO u OIIOII BO mno naHHOMYy HanpaBiEHHUIO

IIOATOTOBKU.

a) YK-4 CrnocobeH mpuMEHSTh COBPEMEHHbIE KOMMYHHUKATHUBHBIE TEXHOJOTMH, B TOM
YUCJIE HAa WHOCTPAHHOM(HBIX) s3bIKe(KaxX), ISl aKaJeMHUYECKOro M MpodhecCHOHATBHOTO
B3aUMO/JICUCTBUA.

B) IIK-1 CnocobGen mpoBoauTh cOOp, aHAIM3 U OOpaOOTKY JIMTEPATYypPHBIX NAaHHBIX IS
pEIICHUs TTOCTABJICHHON 3a/aui B BBIOPAHHOW OOJIACTH XUMHUM, XUMUYECKOW TEXHOJOTUU HITU
CMEXHBIX C XUMHEH HayKaX.

ITK-3. Crioco0GeH MpoBOIUTH YKCIIEPUMEHTATBHBIC U PACUETHO-TEOPETHUECKHUE PAOOTHI T10
3aJ]aHHOW TeMe B BHIOpAaHHOW O0JIACTH XUMHH, XUMUYECKOW TEXHOJOTUU WM CMEXHBIX C
XUMHEN HayKax.

Tabauua 1. JlekoMno3uums pe3yjibTATOB 00y4eHHS

KO}_'[ 1 HAUMCHOBaAHHC

[TranrpyemMsble pe3ysbTaThl 00y4eHUs 10 JUCIUIUINHE (MOIYJIIO)

Kon HHAMKATOpa
KOMIIETCHIIUN JTIOCTHKCHUS 3Hatb (1) Ymers (2) Bnagets (3)
KOMIIETEHIIUU
YK-4 VYK-4.1. YcranaBnuBaer | - OCHOBHBIE | - aHAIU3UPOBATH | - COBPEMEHHBIMU
" pa3BHBACT | TEOPETUIECKHUE W | TIeYaTHBIC U MHTEPHET- | METOAAMH
npodeccroHanbHbIE MIPaKTHYECKNE WCTOYHHKHA JUIsL | XpoMaTorpadUuecKux
KOHTaKTHI B | acCHeKThI TIOMCKa HOBBIX | HCCIIEIOBaHHUN
COOTBETCTBUU ¢ | xpoMaTorpaMueckux | BO3MOXKHOCTEH
MOTPEOHOCTIMU METO/IOB aHAIN3a. pa3BUTHA METOZIOB
COBMECTHOM xpomaTorpadun
JIeSITETTBHOCTH,
BKITIOYAs oOMeH
nHpopManueit u
BBIPa0OTKY eIMHOM
CTpaTeruu
B3aUMOJCUCTBUS
[K-1 IK-1.1. CoOupaer | OCHOBHEBIE 9Tansl | MOJb30BaThCS HaBbIKAMU cbopa
HHPOPMALIUIO mo | paboThl ¢ | OyMaKHBIMH, nHpOpMaHN u
TEMaTHKe HAY4HOTO | JIUTEpaTypHBIMH 3JIEKTPOHHBIMHU U | aHaIM3a Hay4YHOH
IIPOEKTa B BBIOPAHHOW | MCTOYHHUKAMHU U | MHTEPHET-BEPCHsIMU JIUTEpaTypsl, B TOM
obmacTh  XMMHHM € | BO3MOXHBIE B oOmactu | 6a3 manHbIX PXKXwuwM, | umcie c
UCTOJIb30BaHUEM xpomarorpaguueckoro | Chemical Abstract, | ©cHoNb30BaHUEM
OTKPBITBIX HMCTOYHHUKOB | MCCIICJOBAHUS Scopus;  Web  of | coBpemeHHBIX
nHdpopmanum u Science uH(pOpMaLMOHHBIX
CrHeUUaIM3UPOBAHHBIX TEXHOJIOTHH
0a3 JaHHBIX;
[IK-1.2. Amnamu3upyeT | BO3MOKHBIE MyTH | aHAJIM3HPOBATH MeToJlaMu 00pabOoTKH
u oOpabaTpIBaeT | MOWMCKa  JAaHHBIX  C | UCTOYHHMKH pE3yNbTaTOB aHAIHM3A
JMUTEpaTypHbIC JAaHHBIC | TPUMEHEHHEM JUTEpaTypsl UL | ¢ HCIOJb30BaHUEM
1o TEeMaTHKe | MH()OPMAIMOHHBIX peuieHus CTaH/IapTHOTO u
HCCIIEJOBaHUS B | TEXHOJOTHI TEOPETHYECKUX 1 | OPUTHHAIBHOTO
BBIOpaHHOM obnactu | (MMOMCKOBBIX  CHCTEM, | MPAKTHYECKHX  3a7ad | MPOrpaMMHOTO
XUMUHU CIELMaIN3UPOBAHHBIX | XpoMarorpaguyeckoro | obecredyeHus,
oubOimorek ®  0a3 | WcciIemoBaHUSA COBPEMEHHBIX 0a3
JaHHBIX B  obOmactu JTAHHBIX
xpomarorpadhuu
T1IK-3 TIK-3.1. IIpoBoauT | TeOpeTHUYECKUE HCIIOIB30BaTh METOJaMU




Kon Kon u HanmeHOBaHue [InaHupyeMsble pe3ynbTaThl 00y4eHHsI 10 AUCIHUILIMHE (MOIYIIIO)
KOMITCTCHIITHH WHJIUKATOpa 3Hats (1) YwMmets (2) Bnazgets (3)
SKCTIEPUMEHTAIbHBIE OCHOBBI COBpPEMEHHOE KaInOpOBKH u
UCCIICIOBAHUS no | xpomarorpaguyeckux | o0OpyHOBaHHE Uil | TIpHEMaMHu
3aJaHHOH  TeMe B | METOJOB aHAJIU3a pemieHust  3a7a4 B | MOBBIIICHUS
BbIOpaHHOW  oOmactu XpoMaTorpaMueckoM | 4yBCTBUTEIBHOCTH
XUMUU, HCCIIEJOBAaHUU. Xpomarorpapuyecknux
onpeneneHui

MK-3.2. IIpoBomuT 00paboTKOi
pacyeTHo- anmaparypHoe OIIMCHIBATh XpOMaTOrpadIecKIx
TEOpEeTHYECKNE oopmnenne XpOMaTOrpaMMbl U | JaHHBIX U METOIAMH
UCCIICIOBAHUS 1o | XpoMaTorpauyecKoro | OLCHHBAaTh KavyeCTBO | MACHTU(DUKALUH
3aJaHHOM  TemMe B | MeTofda U | XpoMaTorpa)Mueckoro | xpoMarorpaduueckux
BbIOpaHHOW  00iacTu | 0COOEHHOCTH pazneneHus MTMKOB
XUMHH, OKCILTyaTalluu

xpoMarorpapuueckux TEXHUKOH paboThl ¢
MK-3.3. Ympasiser | cucreMm TIPOBOTUTH yCTpOHCTBaMH,
BBICOKOTEXHOJIOTMYHBIM | METOJbI KaTMOPOBKH M | KauyeCTBEHHBIN U | UCHIONB3yeMBIMH B
XUMHYECKHM METPOJIOTHYECKHE KOJIMYECTBEHHBIN XpoMarorpapun
000pyJOBaHHUEM; OCHOBBI aHaU3 B

xpoMarorpadueckux | Xxpomarorpapuu

H3MEpEeHuH.

4. CTPYKTYPA U COAEP KAHUE JUCIUITJIMHDbI

OO0mast Tpy10EeMKOCTh TUCIMIUTHHBI B COOTBETCTBHH C YYCOHBIM TUIAHOM COCTaBIISIET 2
3a4eTHbIC eAMHUIIBI (72 yaca).
TpymoeMKOCTh OTJIEIBHBIX BUOB YU4EOHOU pabOThI CTYACHTOB OYHOU (hOpMBI 00yUeHUS
npuBeseHa B Tabmuue 2.1.

Tabauna 2.1. TpynoeMKoOCTh 0T/IeJIbHBIX BUA0B Y4€0HOIi padoThl 10 popmMam 00yueHuUs

Bun yueOHoli 1 BHey4eOHON pabOThI JUTSL OYHOM
(hopMbl 00yUCHUS

O0beM TUCHUILTUHBL B 3aU€THBIX eIMHUIAX 2
O0BEM IUCIUIUINHEI B aKaJIEMAYECKUX Jacax 72
KonTakTHas pabota oOydaromuxcs ¢ mpernogaBaTeneM (BCero), B TOM YUCIie 1125
(gac.): ’
- 3aHITHS JIEKIIMOHHOTO TUIIA, B TOM YHUCIIE: -

- MpaKTHYeCcKasi MOATOTOBKA (€CIIH MPEyCMOTPEHA) -
- 3aHATUS CEMHHAPCKOTO THIA (CEMUHAPHI, MPAKTUIECKHE, Ta00paTOPHBIE), 10
B TOM YHUCJIE:

- MpaKTHYecKasi MOATr0TOBKA (€CJIM MPEyCMOTPEHA) -
- KOHCYJIbTalus (MpeadK3aMeHAIIMOHHAS ) 1
- IPOMEXKYTOYHAs aTTECTAIIUs M0 JTUCITUILINHE 0,25
CamocrosTenpHas pabora o0yJaronmxcs (Jac.) 60,75
dopma MpOMEKYTOUHOH aTTECTalluy 00yJaromerocs (3a4eT/7K3aMeH ), ’K3aMeH - 3
cemectp (bI) ceMecTp

CopnepxaHue IUCHMIUIMHBIL, CTPYKTYPHPOBAHHOE IO TeMaM (pasfenaMm) ¢ yKa3aHUEeM
OTBEJICHHOTO Ha HHUX KOJMYECTBAa AaKaJeMHYECKUX 4YacOB U BUAOB YUEOHBIX 3aHATHH H
CaMOCTOSITENILHOM paboThl, Ul KaXKA0H GopMbl 00ydeHus npeacTaBieHo B Tabiuue 2.2.

Tabumna 2.2. CTpyKTypa H coep:KaHue JUCIHUILTHHBI (MOXYJIsT)
0151 OUHOU hopmbl 0OyUeHUA




KonrakrHast padora, Jac. dopma
JI 113 JIP TCKYLICTO
a KOHTPOJISA
KP 3 YCIIEBAEMOCTH,
Pazgen, Tema mUCHMITIIHHE B B B CP, 5
(MoTyIIst) TA | | TH | | T / gac. | 8 hopma
Il ] ) K < IIPOMEKYTOYHO
ul 3 nl Pl glno ~ il arTecTanuu
1 1 | [no
cemecmpam]
Cemectp 3.
Tewma 1.
Xpomarorpaduueckue
METO/BI aHAJIN3A. 2 10 12 Juckyccus
CymrHoCTh, NCTOPHS,
COBpPEMEHHOE COCTOSIHUE
Tema 2. TeopeTnueckue
OCHOBBI XpOMaTorpaguH. N
KOJII/IT-ICCTI])SCHHI)IG pud 2 10 12 YCTHI:;H onpoc.
XapakTepuctuku. Teopun ect
XpoMarorpahuu
Tema 3. 'azoBas Otuer o
xpoMmatorpadust. [IpuHIUI ’ 10 12 nabopaTopHOM
MeTojia. OCHOBHBIE paborTe.
BapHAHTHI. Pemenne 3amau.
Tema 4. XXunxkoctaas Otuer 110
xpomatorpadust. [IpuHImn ) 20 2 nabopaTopHO
MeToza. Amnmnaparypa. pabore.
BapuaHThI Pedepar.
Tema 5. CBepxXkpuUTHICCKAS
(o Has xpomarorpadus > 10,7 | 12,7 KonTponbsnas
5 5 pabota
1 35eKTpodope3 B aHAIU3E.
KoncyabTanuu 1
KonTpoan
NMPOMEKYTOYHOU 0,25 IK3aMeH
aTTecTaluu
HUTOI'O 3a cemectp: 10 6(;’7 7(;’7 72

Ipumeuanue: JI — nexuwmst; 113 — npaktuueckoe 3ansitue, cemunap; JIP — naGoparopnas padora; I —
npaktrgeckas moaroroska; KP / KIT — xypcoBas paboTa / KypcoBoii mpoekt; CP — camocrositenpHas paborta

Tab6auna 3. MaTpuna cooTHeceHUs pa3/ieJioB, TeM Y4eOHOM JUCHUIIUHBI U (POPMHUPYEMBIX

KOMIIeTEHIMHI
Kon xommeTeHImm Ob6iee
Paznensl, TeMa TUCIUTITAHBL Koz-so KOJIMYECTBO
Hacos VK-5 TITK-1 TIK-3 KOMITETEHIIN
Tema 1. Xpomartorpaduaeckue
METOIbI aHaan3a. CymHoCTS, 12 + + + 3
HUCTOPUSl, COBPEMEHHOE COCTOSIHUE
Tema 2. Teoperuueckue OCHOBBI
xpomarorpadun. KommuectBeHHbIe 12 n n n 3
XapaKTEPUCTUKH. Teopun
xXpoMarorpabuu
Tema 3. T'azoBas xpomarorpadus.
IIpuntun MeTOo/1a. OcHOBHBIE 12 + + + 3
BapUAHTHL
Tema 4. Kunkocrtuasa 22 + + + 3




xpomarorpadus. IlpuHmmn metoja.
Annapatypa. BapuanTsl

Tema 5. CBepxKkpuTHyecKas

GhronHas xXpomarorpagus u 12,75 + + + 3
eKTpodope3 B aHAIH3E.

Hroro 70,75 + + 3

Kpartkoe conep:xanue THCHHUIIMHBI

TEMA 1. Xpomarorpadpuueckne Meroabl aHaam3a. CymmHoOCTb, HCTOpPHS,
coBpeMeHHoe cocTosinue. Knaccudukamus xpomarorpaduueckux MeETOAoB (0Omuii 0030p).
XapakTepucTUKa HEMOABIDKHBIX M MOJIBWXKHBIX (a3 B xpomatorpaduu. Kiaccuduxanms
copbentoB. CymHOCTH Xpomarorpaguueckoro merojaa. McTopuss ero BO3HUKHOBEHWS.
CoBpeMEeHHOE COCTOSHHE METoJa M 00JacTH NMPUMEHEHHs, 3HAY€HHUEe M MECTO CPeIOH JPYIHux
aHAIMTUYECKUX  MeToA0B. Pexum  xpomaTtorpaduueckux  mpoueccoB:  (POHTAIbHBIM,
BBITECHUTENbHBIN, AmoeHTHBIH. Kiaccudukanus  xpomarorpau4eckux  METOJIOB IO
arperaTHOMy COCTOSIHUIO (pa3, MeXaHW3My B3aUMOJECUCTBHUS cOpOAT-COPOCHT, MPHUMEHSIEMOM
TEXHUKE, CII0CO0Y OTHOCUTENBHOT0 NiepeMenieHus (as.

TEMA 2. TeopeTudeckue 0CHOBbI XpoMaTorpaguu. OCHOBHbIE XapaKTePUCTUKH
xpomartorpaduueckoro npouecca. Koagduiment pacnpenenenus, yaep>KuBacMblii 00beM H
BpeMs yAep>KUBaHUs, KOA(PPHUITUEHT EMKOCTH, CEIEKTUBHOCTh U 3(PPEKTUBHOCTD,

K03 uieHT pasznenenus. Pasperienue B xpomarorpaduu, KOHIENIHA TEOPETHUYECKUX
Tapesok.

W3oTepmbl copOumu, 3aBUCUMOCTH (OpPMBI MHKAa OT BHAA M30TEPMbI COpPOLHMU.
XpoMmartorpaguueckue pa3MbiBaHUs («XBOCTHI »). DakTOphl, BIUSIONIME HA pa3MbIBAHUE 30H
(BuxpeBass auddysus, MomekyspHas aUPQy3us, CONPOTHBICHHE Maccolleperadyd B
HETOABMKHOW W TMOJBIWKHOHK (hazax). Beibop mapameTpoB xpomaTtorpapuiyecoro onpeneacHusl.
WnenTudukanys BeIeCTB, KOJIMYECTBEHHBIN aHAIN3, METO/IbI KOJMYECTBEHHOTO aHaJIH3a.

Teopus paBHOBecHOU XpomaTtorpaduu. CBs3b CKOPOCTH NEPEMEIICHHSI BEIIECTBA BIOJb
CIIOSI HEMOJBWXHOM (a3pl ¢ KOI(PQUIMEHTOM paclpenieNeHuss W HU30TepMOil  copOIuH.
3aBUCUMOCTH (DOPMBI XpOMaTOTrpauuecKoro mMuka OT BUa U30TEPMBbI COPOITHH.

Kunernueckue Tteopun xpomatorpaduu. DaxTopbl, BIMSIONIME HA pa3MbIBaHUE 30H
(BuxpeBas auddysus, MmonekyspHas AU y3usi, CONMPOTHBICHUE MacCOTepeIady B MTOABUKHOM
1 HeToABIKHOM (pazax). 3aBucumocts BOTT ot ckopoctu motoka. YpaBHenue Ban-Jleemrepa.
[IpunnunuansHas cxema xpomarorpada. Bpeibop mapamMeTpoB  XpomaTtorpauieckoro
onpeneneHus. Mnentudukamus BemiectB. KonmuecTBeHHBIH aHanmu3. M3MepeHue muomaneili u
BBICOT THMKOB. MeToapl BHYTPEHHETO M BHEUIHET0 CTaHAapToB. VICTOYHHMKM OHIMOOK,
BOCIIPOU3BOAMMOCTb U3MEPEHUM.

TEMA 3. I'azoBas xpomarorpadus (I'X). [Ipunuun metona. Teopernueckrne OCHOBBI
metona. Omnpenensiemble BemiecTBa. (OCHOBHBIE aHATUTUYECKHE XapakTepucTHkH. [a3o-
ancopOLMOHHAs W  Ta30-KUAKOCTHas  Xpomarorpadus. Ammaparypa AJis  Tra3oBOil
xpomartorpaduu. Xpomatorpaduueckue KOJOHKH, TEPMOCTAThl, AeTeKTOpbl. Knaccuduxarms
JIETEKTOPOB U UX Ba)KHEUIINE XapaKTePUCTHKU (JIMHEHHOCTh, UyBCTBUTEIBHOCTh, OTHOIIEHHUE
CUTHAJI/IIyM, Tipeniest oOHapyskeHus ). [lporpaMMupoBaHue Temreparypsl.

["a3pl-HOCHTENM, aACOPOSHTHI W HEMOABIWKHBIE (a3l W TpeOOBaHUS K HUM.
MonudunmpoBanue HocuTenel. PeakimonHas rasoBasi xpomatorpadus. BeicokorddexkTuBHast
KanuuigpHas xpomarorpadus. [Ipumeps! npuMeHeHus!.

KauectBenHblit Tazo-xpomarorpaduueckuii ananus. Maentudukamnys BemecTB Ha OCHOBE
BEJIMUMHBI yaepkuBaHus. Meron tectepoB. Mumekchl yaepxkuBanus Koaua. VcTouHMKH
MOTPEIIHOCTEN TPU UX OmpeeneHn. MeTonka KOJTHYeCTBEHHOM ra30Boi XpoMaTorpaguu.

TEMA 4. XuakoctHas xpomarorpadus. Ilpunmun wmeroma. Omnpenensiembie
BEIIECTBA. AHAIUTHYECKUE XAPAKTEPUCTUKU COBPEMEHHOW BBICOKOI((EKTUBHON JKUAKOCTHOM
xpomarorpadpun (BOXX). Anmaparypa st KuakocTHOM xpomarorpaduu. KuakocTHbie



xpomatorpagsl (KoJIoHOUYHbIe, KanuwuigpHbie). Hacocsl. BBonel npo6. Komonku. Jletekropsl u
ux BbIOOp. [loaroroBka npoosI.

Ancopoumnonnas xpomarorpagusi. OCHOBHBIE TIPEICTAaBJIECHHS O MEXaHU3ME
KHUJKOCTHOM ancopOuuonHoi xpomaTtorpadguu (KAX): ponb XUMUU TOBEPXHOCTH ajcopOeHTa
Y TIPUPOJIBI KHUJIKOH MOABMKHOHN (ha3bl.

HNonooomennass xpomarorpadusa. CynHocts meTrona. OCHOBHbIE TPEACTABICHHS O
MeXaHU3Me HOHHOTO OOMEHa.

Honnass xpomartorpagusi. OcHoBbl uoHHOW Xxpomarorpapuu (MX). CopOeHTsl,
TpeboBanus K HUM. CuHTE3 cOpOEHTOB. DMtoeHThl. COCTaB U IIOUPYIOIIAsk CIIOCOOHOCTD.

Houn-napuas xpomarorpagus. CymHocts meroaa. HopmansHo-(]a3oBast u oOpamieHHoO-
¢dazoBast WoOH-mapHasg  Xpomartorpadus. MexaHU3MBl ~ YACpP)KHBaHUS B  HOH-TIAPHOMN
xpoMarorpadun. Beibop ycnoBuii onpenenenus. [IpuMeHeHHe B aHamu3e OPraHUYECKUX U
HEOPraHUYECKUX COEIMHEHUM.

IOKkckiao3uonHass xpomarorpapusi. CymHocth Meroma. OCoOCHHOCTH MeEXaHHW3Ma
ylepKuBaHusa MoJieKyJ1. O0acTi MpUMEHEHHUS.

Jlurangoodomennasi xpomarorpadus. CymHocTh MeTona. CopOeHThl W TOABUKHBIC
(ba3el 1151 pa3esieHusl aMUHOB U aMHUHOKHCIIOT.

AKuakocTh-KUAKOCTHAS (pacnpeaejuTesibHas) xpomatorpadusa. OCHOBBI MeTOJA.
Koodduuuenr pacnpenenenus, ¢(akropsl, BIUSOIME Ha ero BenuuunHy. Hocurenu,
HenoJIBHXHbIe (ha3bl, TpeboBaHus K HUM. [loaBuxHbIe (ha3bl.

TonkocsoiiHass u OymaskHasi xpomartorpagmus. TeopeTHueckHe OCHOBBI METOMOB.
Bemumunna R, ee cBsa3p ¢ kodddummentoMm pacmpeneneHus. MeToasl ONMpeaeseHus 3TON
BennunHbl. DakTopel, Ha Hee BiMAoLMe. bymara mis xpomarorpaduu, MoJUI0KKH, COPOCHTHI
i ToHKocsoitHo# xpomarorpaduu (TCX). PactBoputenu st OyMaKHOM M TOHKOCIOWHOM

xpomarorpaduu.
TEMA 5. Ceepxkpuruueckass ¢uironaHas xpomarorpapusi u 3jexkrpodopes B
anaiaumze.  CymHocth Merona. CBepXKpuTHUecKue (DIIIOMAbI, OCHOBHBIE HUX CBOWCTBa

(TIIOTHOCTB, BA3KOCTh. KO3 dunneHT nuddysun). KonoHku 11t cBepXKpUTHUECKON (PIIrouIHOM
xpomatorpaduu. Ob6nact mnpumeHenus. CpaBHeHune wmetogoB BOXKX, razoBoit u
CBEPXKpUTHUECKOH (IrouaHoN XpoMarorpapun. Meronpl 00paboTkH 371eKTpodoperpaMm.

5. METOJAUYECKHUE YKA3AHUS IO NPENOJABAHUIO
1 OCBOEHUIO JUCLUTLIMHBI (MO/LY.JIST)

5.1. Ykazanusa Ajs npenogaBaTtesiedl 10 OPraHM3alMM M IPOBEJCHUI0 Yy4eOHBIX
3aHATHH 1O AUCHUIIJIMHE

JIeKMOHHBIE U CEMUHAPCKUE 3aHATHS HE IPENYCMOTPEHBI B JAHHOM KypCe.

HpaKTI/IquKI/Ie 3aHATHUA TMPOBOIATCA CXKCHCACIBHO. Tembr MPAKTUYCCKUX 3aHATHH H
NPAaKTUYECKUX 3a/1aHUil 3apaHee COOOMIAIOTCS OOydYarolMMcs Uil TOro, YTOOBl OHHM HMENH
BO3MOXXHOCTh IIOATI'OTOBUTHLCA H HpOpa6OTaTI) COOTBECTCTBYIOIIHUE TCOPETHUYCCKUC BOIIPOCHI
JUCLUMIUIMHBI, BOMNPOCHI UIi OOCYKIEHHS, pPacCMOTPEeTh M MPOAHAIM3HPOBATH INPHUMEPHI,
Hp06ner,1 n T.n. B Hauaie KaXI0T0 NPaKTHYCCKOTO 3aHATHUA MPErIoaaBaTC]ib KPpaTKO JOBOAWUT
70 00y4YaroOLIMXCs €ro Ledb M 3a7aydl U oOpaliaeT BHUMaHUE CTYJICHTOB Ha HauboJiee CI0XKHbIe
BONPOCHI, OTHOcsImMecs K wu3ydaemoil teme. I[locnme mpoBereHust 000ro BUAA 3aHITHS
oOyyaromuMcsl BBIJAIOTCA 3aJaHMs Ha CaMOCTOSATENIbHYIO paboTy. BelmaBaemble 3amaHust
SABJIIFOTCSI 4aCTbIO yqe6H0ro marcpuala, KOTOpBIfI CTYACHTHI OOJIDKHBI OCBOMTH 3a BpPEMA
u3yudeHHst AUCHUIUIMHBL. CaMocTosiTeNnbHass paboTa CTYJIEHTOB SIBISIETCS BaXXHOM COCTaBHOM
YacThIO MpOIlecCa OCBOCHHS JIO00W MMCIMIUIMHBEL. B mporecce caMoCTOATENbHONH pabOThI
CTYJCHT TpPHOOpETaeT HaBBIKM CAaMOOPTIaHU3AIMM, CAMOKOHTPOJS, CaMOYIpAaBJICHUS U
CTaAaHOBUTCS AKTHUBHBIM CaMOCTOSTCIIbHBIM Cy6’BeKTOM y‘—Ie6HOI\/’I JCATCIIBHOCTH.
CamocrosaTenbHas paboTa CTyJICHTOB HallpaBiieHa Ha PELICHUE CIEAYIOMINX 3a/1a4:

- CUCTEMATU3aluAd U 3aKPCTIJIICHHUE MMOJTYYCHHBIX TCOPETUICCKUX 3HaHHfI;



- yray0OJieHHe U paclIipeHne TEOPEeTHUECKUX HaBBIKOB;

- pa3BUTHE TI03HABATEJIbHBIX CIIOCOOHOCTEH M AKTUBHOCTH OOYyYaromMXcs, HX
TBOPUYECKON MHUIIMATUBBI, CAMOCTOSATEIIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

- (dopmupoBaHHe yMeHHS paboOTaTh CO CIPABOYHOM U CIEUHUAIBLHON JUTEPATypOH,
0a3aMu TaHHBIX, UHTEPHETOM;

- pa3BUTHE CAMOCTOATEIBHOCTH MBIIUICHHUS, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAMOPEAIN3aL1H.

OpnHa U3 OCHOBHBIX OCOOEHHOCTEH OOydeHHs B YHHBEPCHUTETE 3aKJIIOYAeTCs B TOM, UTO
MIOCTOSIHHBIA BHEIIHUN KOHTPOJIb 3aMEHSETCS CaMOKOHTPOJIEM, aKTHUBHAs poiib B OOY4YEHUU
MIPUHAJIEKUT y>KE HE CTOJIBKO MPENOJaBaTENt0, CKOJIbKO CTY/ICHTY.

5.2. Yka3zanus 1J1s1 00y4a0IMXCS M0 OCBOCHHUIO M CHUIJIMHBI

Ilepeyenp yueOHO-METOAMUECKOTO oOOecmeueHust JUIsl  CaMOCTOSTENIbHOW  paboThI
00yJaroImxcsi:

1. Tlentun lO. A. ®usudeckune METOABI UccleAoBaHus B xumud : [lorn. M-BoM oOpa3zoBaHUs
P® B xauectBe yueb. 1 By30B. - M. : Mup, 2019. - 683 c. - (Metoas! B xumun). - ISBN 5-03-
003470-6: 377-00, 379-63, 205-26 : 377-00, 379-63, 205-26.

2. Bacumnbes, B.Il. Ananmutnueckasg xumusa. B 2-x ki, Ka. 2. @U3uKo-XUMHYECKUE METOIBI
aHanu3a : Pex. M-BoM oOpa3oBanusi P® B kauecTBe y4eO. Aisi BY30B. - 4-€ U3/. ; CTEPEOTHIL. -
M. : Ipoda, 2020 - 384 c. : mi. - (Beictiee oOpazoBanue). - ISBN 5-7107-8746-9 (xH. 2): 67-83,
134-00 : 67-83, 134-00.

3. XapuronoB lO.{., Ananutuyeckas xumus. AHaMTHKA 2. KOJIMYECTBEHHBIN aHau3.
OU3NKO-XUMUYECKHE (MHCTpYMEHTalIbHbIE) MeToabl aHann3a. M. : ['D0OTAP-Menua, 2019. -
656 c. URL: http://www.studentlibrary.ru/book/ISBN9785970429419.html (9bC «KoncynsTant
CTYJICHTa»)

[IporpamMmMHoe obecrieueHre 1 HH(HOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. CepoB FHO.M. Xpomarorpapuueckue mMetoabl aHanuza: yued. mocodue / KO.M. Cepos,
B.1O. Kontoxos, A.1O. Kprokos, 3.B. Ilcxy, K.H. XXaBoponkosa. - M. : U3narensctBo PYJIH,
2021. - 218 c¢. URL: http:/www.studentlibrary.ru/book/ISBN9785209035749.html (3BC
«KoHCynbTaHT CTyZieHTay)

2. BacwoxkoBa A.T., AHanutudeckast XuMusl. Y4eOHUK i OakanaBpoB. M. : Jlamkos u K,
2020. - 156 c. URL: http://www.studentlibrary.ru/book/ISBN9785394028373.html (3bC
«KoHCYNIbTaHT CTyZCHTaY)

Jluyensuonnoe npoecpammHoe obecnevenue
Haumenosanue npozpammnozo obecneuenus Hasnauenue

Ilnamgpopma oucmanyuonrnoco 0b6yuerus
LMS Moodle

Bupmyanvnas obyuarowas cpeoa

Tabéamnua 4. Cogepxkanue caMOCTOATEJbHOH PadoThl 00yUYaIOIMXCS
0 04HOU hopmbl 00YyUeHUA

Kon-Bo

Bormpocsl, BEBIHOCHMEIE Ha CAaMOCTOSTENBHOE H3YUCHUE 4ACOB ®DopmbI paboTHI
Tema 1. Knaccudukanus xpomarorpaduieckux MeToaoB (oOmmit
0030p). XapaKkTeprucTHKa HETTOABIKHBIX M TTOABIKHBIX (a3 B IToaroToBka k
xpomarorpadun. Kinaccudukamms copbenToB. cToprst BOSHUKHOBEHUS 10 JIMCKYCCHUU TI0
MmeTona. COBpeMEHHOE COCTOSIHUE METOa M 00J1aCTH IPUMEHEHUS, BOIIPOCAM.
3HAYEHHNE U MECTO CPEIH APYTUX aHAIUTHICCKUX METOJIOB.
Tema 2. Bribop mapaMeTpoB XpoMaTorpaduuIecKoro OIpeaeIcHHs. IToaroroBka k
Wnentndukamus BemectB. KomngecTBeHHBIM aHanmm3. M3mepenue 10 YCTHOMY OIIPOCY
IUTOMIAJIl M BBICOT TNHKOB. METOABI BHYTPEHHETO U BHEIIHETrO I10 BOITPOCAM.
cTannapToB. Mcrounuku onrmboK, BOCIPOU3BOAMMOCTh H3MEPEHHH. TectupoBaHue
Tema 3. Armmmapatypa TUTSt ra3o0BOM XpomarorpaQum. 10 Odopmitenne
Xpomarorpadudeckue KOJIOHKH, TEPMOCTATHI, JETEKTOPBI. 0TYeTa 1o



http://www.studentlibrary.ru/book/ISBN9785394028373.html
http://www.studentlibrary.ru/book/ISBN9785209035749.html
http://www.studentlibrary.ru/book/ISBN9785970429419.html

Knaccudukanusi [ETEKTOPOB W WX BaKHEHIIME XapaKTEPHCTHKH

(TMHEHHOCTD, YYBCTBHTEJIBHOCTb, OTHOLICHWE CHTHAJ/IIYM, Hpeaet 71abopaTopHOH

oOHapyXeHus). [IporpamMmupoBanue  TeMIepaTypsbl. Meronuka pabore. Pemmenue

KOJIM4E€CTBEHHOMU ra3oBoi XpoMaTorpaguu. Xpomato-macc- 3a7a4

cnekrpometpust. O0nacTH NpUMEHEHHUSI.

Tema 4. AncopOumonHas xpomarorpadus. HopmansHo-dazoBas KAX

Ha cuiamukaresie. Mozaenu yaep)KuBaHUs M THUIBI B3aUMOJCHCTBUS copOaTa Obopmichue

C TOBEpXHOCThIO copOeHTa. Pomp Bompl. OO0nacTh NpUMEHEHUS p

HOpMabHO-(az0oBoi KAX. oraerano
. nabopaTopHOt

HonooOmennass xpomatorpadus. VoHHBIE 0OMEH B  KOJIOHKaXx. 20 AGoTe

[Ipumenenune B ananmze. OnpezneneHne oOIIeH COJEBOW KOHIIEHTPALWH, HEHI/IcaH.I/Ie

KOHLIEHTPUPOBAaHUE MpUMecel U3 pa30aBICHHBIX pacTBOpPOB. Pasnenenue

3JIEMEHTOB € OJM3KUMH XMMHUYECKUMH CBOMCTBAMU U aMUHOKUCIIOT. MoH- pedepara

napHast xpomatorpadus. CynHocTh MeTosia

Tema 5. O6nactu npumeHenus. CpaBHenue meronoB BOXKX, raszoeoii u Brinonxenue

CBEPXKpUTHYECKOH uonaHoi xpomatorpaduu. Mertoasl obpabotku | 10,75 KOHTPOJIBHOM

anekTpodoperpamMmm. paboTHI

5.3. Buapl m ¢opMbI NHCbMEHHBIX PpadoOT, NPelyCMOTPEHHBIX NPH OCBOCHUH
AMCHHUILINHBI, BHINOJIHsAEMble 00yYalOIIMMHUCH CAMOCTOSITeJIbHO. B KadecTBe MUCEMEHHBIX
pabot mpeanaraercs pedepar, OTYET MO J1TAOOPATOPHBIM paboTaM, CaMOCTOATENBHOE PELIeHHE
3amad.

MeToanuyeckue yKazaHus 10 HanMcaHuo pedgepara
1.®opmynupoBanue Tembl. Tema AODKHA OBITH HE TOJNBKO aKTyalbHOM IO CBOEMY
3HAYCHUIO, HO OPHUTMHAJIBHOM, MHTEPECHON MO cojepkaHui. Tema pedepara BbIOMpaeTcs IO
KETaHWI0 CTyJEHTa M3 CHHCKa, IMpelaraeMoro npemnojaBareieM. BriOpaHHas Ttema
COTJIACOBBIBAeTCS C TMpenojaaBareneM. Tema MoXeT ObITh cOpMyIMpOBaHA CTYJIEHTOM
CaMOCTOSITEIILHO.

2.Ilon6op ¥ M3ydeHHWEe OCHOBHBIX MCTOYHHMKOB IO TeMme (Kak mpaBuiio, He MeHee 8- 10).
CocraBienue Oubauorpadpum.

3.Pa3zpabotka muana pedeparta. Ilman pedepata gomxeH OBITh aBTOPCKMM. B Hewm
MPOSIBIISIETCS MOAXO/] aBTOPA, €r0 MHEHHE, aHAJTIH3 MPOOJIEMBI.

4. Hanucanue pedepara.

5.ITyGnu4HOE BBICTYIUIEHHUE C PE3yIbTaTaMH UCCIICAOBAHMS.

Copepxanue pabOThI JOKHO OTPaXKaTh

® 3HaHHWE COBPEMEHHOI'0 COCTOSIHUS TIPOOIIEMBI;

® 000CHOBaHHE BHIOPAHHOW TEMBI;

® 1CIIOJIb30BaHNE U3BECTHBIX PE3YJIbTATOB U (aKTOB;

® [IOJTHOTY LIUTUPYEMOI! INTEpaTyphl, CCHUIKU Ha pabOThl YUEHBIX, 3aHUMAIOIIUXCS JaHHOM
pooIeMOoi;

® aKTYyaJbHOCTh MTOCTABIEHHOW MPOOIIEMBI;

® MaTepuall, MOATBEPKAAOINN HayyHOe, JHO0 NMPaKTUYEeCKOEe 3HAYCHHWE B HACTOSIIEe
BpeMs.

[Tnan pedepaTa H0KEeH BKIIOYATh B ce0sl: BBECHHE, OCHOBHON TEKCT U 3akiitoueHue. Bo
BBEJICHUU apryMEHTHUPYETCSl aKTyaJbHOCTh BbIOpAaHHOW TEeMbl, YKa3bIBAIOTCS LIETU M 3aladyd
UCCIIeIOBaHUA. B HeM e MOXHO OTpa3uThb METOAMKY HMCCIEJOBAHUS U CTPYKTYpY pPabOTHI.
OcHoBHasi yacThb Pa0OTHI IpeANojiaraeT OCBEIICHWE MaTepuaja B COOTBETCTBUHU C IUIAHOM.
OCHOBHOHW TEKCT KeNaTeJIbHO pa3duBaTh Ha TaBbl U maparpadbl. B 3akioueHnu u3iararoTcs
OCHOBHBIE BBIBOJIBI 1 PEKOMEH 1AM IO TEME HCCIIEA0BaHNUS.

Bce mnpuBomumbie B pedepare (akThl M 3aMMCTBOBAHHBIE COOOPAKEHUS JIOJDKHBI
COIPOBOXAATHCSA CChUIKAMHU Ha MCTOYHUK MH(opmarnmu. HemomycTumMo mpocTo CKOMIIOHOBAThH
pedepar U3 KyCKOB 3aMMCTBOBAHHOTO TEKCTAa. Bce HUTAThl AOIDKHBI OBITH MpEACTaBICHBI B
KaBBIYKaX C yKa3aHHWEM B CKOOKaX MCTOYHHUKA U CTPAHUIIBI.



Texct pedepaTta He0OX0AUMO HaOMpaTh Ha KOMIIBIOTEPE HA OJJHOM CTOpOHE JHcTa. Pasmep
nesoro nosig 30 mm, npaBoro - 15-20 MM, BepxHero — 20 MM, HmxHero — 20 mMm. Ilpudr —
Times New Roman, pasmep — 14, MexcTpounblii untepBan — 1,5. ®@paspl, HauMHAIOIIKECS C
HOBOM CTPOKH, IIeYaTaroTcs ¢ ab3alHbIM OTCTYIOM OT Havaja cTpoku (1,25 cwm).

Pedepat, BbIMOTHEHHBIH HEOpekHO, HepazOoopuuBO, 0e3 coOdrofeHUs TpeOOBaHHMM IO
0o OpMIIEHUIO BO3BpAILAETCSl CTYAEHTY O€3 MpOBEpKH C yKa3aHWEM IPUYMH BO3BpaTa Ha
TUTYJIBHOM JIUCTE.

3amuTa TeMaTudeckoro pedepara MOXKET MPOBOAUTCS HA BBIIEJICHHOM OJHOM 3aHSTHU B
paMKax 4YacoB Y4eOHOH NIMCIMIUIMHBI WM KOH(QEPEeHIHMH WIM MO OJHOMY pedepaTy mpu
M3YYEHUU COOTBETCTBYIOUIEH TeMbl, JIMOO MO JOTOBOPEHHOCTH C MpernojaBaTesieM. 3aiuTa
pedepaTa CTyJeHTOM NpeaycMaTpUBaeT A0KIa Mo pedepary He Gornee 5-7 MUHYT, OTBETHI Ha
BONpOCHl onmoHeHTa. Ha 3ammre 3ampernieHo yTeHue Tekcra pedepara. OOmas oleHka 3a
pedepaT BBICTABISIETCS C yY4ETOM OLCHOK 3a paboTy, JOKIAA, YMEHHE BECTH IMCKYCCHIO U
OTBETHI Ha BOIIPOCHI.

IIpu onenuBanuM pedepaTuBHOH pabOThI OyAYT YUHMTHIBATHCS CIEAYIOLIHE ITYHKTHI:
3HaHWE U TIOHMMaHUe MNpoOJeMbl; YMEHHE CHUCTEeMAaTU3MpPOBaTh M aHAJIU3UPOBATH MaTepual,
YeTKO M OOOCHOBAaHHO (DOPMYJIMPOBATH BBIBOJBI, «TPYN03aTPATHOCTH» (00bEM H3yUEHHOMH
JUTEPATYPhl, TOOPOCOBECTHOE OTHOIICHHE K AaHAIM3y NPOOJIEMBbI); CaMOCTOSITEIIBHOCTb,
CMOCOOHOCTh K OIpPEJEICHUI0 COOCTBEHHOW MO3MLIMU MO MpobiieMe M K TMPaKTHYECKOU
ajlanTalyy Marepuala, HeJOMyCTUMOCTh (!) mpsIMOro mjiaruara; BBIIOJIHEHHE HEOOXOAMMBIX
¢dopmanbHOCTEH (TOYHOCTH B LIUTHPOBAHUM M YKa3aHUM HCTOYHHMKA TEKCTOBOIO (pparMeHTa,
aKKypaTHOCTb O()OPMIICHHUS).

MeToauyeckue yKazaHHus M0 HANMCAHUIO OTYETA M0 JadopaTopHoii padoTe

1. llenp u 3agaun UCCIIEOBAHMS.
2. Kparkoe omucanue OSKCIEPUMEHTA: CIOCOOBI, METOABI, METOJMKH WCCIICIOBAHHS U
TEOPETUUECKUE TTOOKEHMSL.
3. 3aKkoHBI, TIOJIO)KEHMs, MATEMATHMYECKUN anmapar, YpaBHEHMs peakumil. Pesynbrarbl
UCCIIEIOBAaHU M pacyeTbl (ypaBHEHHs JOJDKHbI OBITh MpPHUBEJCHBI B OOIIEM BUAE U C
MOJICTAaBJICHHBIMU JTaHHBIMU). Pe3ynbpTaTsl McCIeA0BaHNs U PACUETOB JIOJKHBI OBITH CBEJICHBI B
COOTBETCTBYIOIIHME Tabauibl. CTaTucTHYecKkas 00paboTKa JaHHBIX.
4. T'pajpuueckass 00paOOTKa SKCIEPUMEHTAIBHBIX JAaHHBIX: TpadUKU U CXEMBbl JOJKHBI
BBITOJIHATBCS TOJIBKO HAa MMJUIUMETPOBOM Oymare. Ha och opiuHatT HaHOCUTCS (DYHKIUS, Ha OCh
abcuucc — apryMeHT ¢ yKa3zaHUeM eIMHUI] u3MepeHus. Ha ocsx HaHOcHTCs IIKana COTJacHO
BbIOpaHHOMY MacmTa0y. EnuHunbel macmraba JTODKHBI OBITH BBIOPaHBI B COOTBETCTBUU
TOYHOCTH OTCcUeTa Mpu 3KcrnepumeHTe. KoopaumHaThl SKCIIEPUMEHTaIbHOW TOYKH HAHOCSTCS
TOJIBKO Ha IIJIOCKOCTHM M OTMEYaroTcs TOYKOoW. Ilo aKCnepHMEHTalbHBIM TOUKAaM IMPOBOJIUTCS
ycpenHsomas kpubas. BellaBiie TOUKM HE MCIONB3YIOTCS, HO Moka3biBatoTcs. Ha mucre, rie
BBINOJIHEH TpaduK, JOKHBI OBITh YKa3aHbl HAMMEHOBaHHUE Tpaduka (moa rpagukom), yCioBus,
CHOCKHM. OKCIIEpUMEHTANbHbIE JaHHbIE JUIsI [OCTPOCHHUS TIPagyHpOBOYHOrO Tpaduka
00pabaThIBarOTCA O METOAY HAUMEHBINX KBaJIPATOB.
5. AHanmu3 5KCIIEpUMEHTAIBHO NOJYYEHHBIX 3aBUCUMOCTEH.
6. BrIiBOZBI.

Pabora cunTaeTcsi BBINOJIHEHHOM, €CIIM MPUBEACHBI BCE HEOOXOAUMBIE PaCUEThI,
MOCTPOCHBI U3y4aeMble 3aBUCUMOCTH, IIPUBEICHBI BCE CTPYKTYPHbIE (POPMYIIBI H3ydaeMbIX
BEIIECTB M 00pa3yeMbIX COCMHEHUM, CAeaHbl COOTBETCTBYIOIINE BHIBO/IBI.

Memoouueckue pekomenoayuu K peuwienuro 3a0au

IIpuMepsbl penieHHs: TUMOBBIX 32124
3agaua Nel. Yepes kononky ¢ katnonutoM B H™ — popme mpomycrumu 20.00 M pacteopa KCl. Dmroar
ortutpoBam 15.00 mm 0.1 M pactBopa NaOH. Omnpenenuts conepxanne KCl B aHamuszmpyemom
pactBope.



Pemenmne. [Ipu npomnyckanuu uepe3 karnonut B H' — popme pactBopa KCl B pe3ynbrate HOHOOOMEHHOI

peaxkuu (RH+KCI: RK+HCI)B smioate mnosBisercs comsHas KHCJIOTA, KOJMYECTBO KOTOPOH

OKBHUBAJICHTHO KOJ'II/ILICCTBy coJju, T.C. ( C V) :( C V) . HpI/I TI/ITPOBaHI/II/I KHUCJIOTHI paCTBOpOM
H  "Ha H "kl

IIEJI0YH  CHPABEIMBO PABEHCTBO: (C 'V) :(C ‘V) Wi (C 'V) 4(3 'V) . Torna,
H "gep - H 'y H “xar - H o NaoH

aOH
conepsxanue KCl B aHaIM3MpyeMOM pacTBOPE PacCUMTHIBAIOT CIIEAYIOIMM 00Pa3oM:
m(KCL) =(Cy V)N o Mo (KCD =I5 0.1 745 =118 83r =0.1188 1

a

M3 (KCI) =74.5 r/moib 3KB.

3agauya Ne2. Kakas macca Co(2+) ocraHeTrcs B pacTBOpe, €CIM 4Yepe3 KOJIOHKY, 3allOJIHCHHYIO 5 T
katronuta B H' — hopme, mpornyctumu 200.0 M 0.1 1 pactBopa CoClo. TTonHast quHaMuveckast eMKOCTb
KaTHOHHTA paBHa 1.60 MIKB/T.

Pemenne. 1. PaccunTaeM KOJIMYECTBO MUJUIMMONL 3KBHBaIeHTOB CO’' — HOHOB, IPONYINEHHBIX YEPE3
KOJIOHKY C KATHOHHTOM:

n =(Cy¥) . =0.1200 =20 (woxe).
Co

2. KonunuectBo MuuuMonb 3kBuBaieHTOB Co?' — HOHOB, MOTJIOIIEHHBIX 5 T KATUOHUTA BBIYMUCIAEM U3
hopMyIBI:

JIOE = n (M’)KB); n, =1.6 -5 =8 (M3KB)

m(MoHUTa) T
3. KonuuecTBo MUILTUMONIb 9KBUBAIEHTOB CO”" — HOHOB, OCTABIIUXCSA B PACTBOPE, PABHO:
ny =n - n, =20- 8 =12 (M3KB).
4. Macca Co*" — HOHOB, OCTABIIMXCS B PACTBOPE, COCTABIISET:

m(Co®") =n, -Ma(Co2+ ) =12 -29.47 =353.60 Mr = 0.3536 T.

M (Co™ ) =M(Co*")f  =58.93:1/2=29.47 (r/mom, 7).

3agaua Ne3. /s onpenenenus noxHoi auHamudeckoil emxoctu (IIIOE) katnonnTa depe3 KOIOHKY ¢
5 1 xarnonnTa B H™ — popme npomycrunm 350.0 M 0.05 1 pactBopa CaCly. Ilpu onpenenenun Ca(2+) B
amoate B nopuusax mo 50.00 mu OblM mosryyeHsl cieayromue 3Hauenns konnentpanuii: 0.0030; 0.0080;
0.0150; 0.0250; 0.0400; 0.0500 u 0.0500 moxnb 3kB/11. Onpenenuts [1JJOE kaTnonuTa Mo xanpnuto.
Pemenne. 1. BeIuuciuM KOIMYECTBO MHJUIMMOJIb SKBHBaIeHTOB Ca’’ — HOHOB, NPOIYIIECHHBIX Yepe3

KaTHOHHMT: ' :(CH 'V)Ca% =350 -0.05 =17.50 (mMdKB).

2. PaccunTaeM KOJIMYECTBO MUJLIMMOJIb DKBHBaNEHTOB Ca’" — HOHOB, COJEPIKAIIUXCA B DIIIOATE:
ny Zg (CH 'V)i ,T.€.
i=
n, =0.003 50+0.008 -:50+0.015 50+0.025 50+0.04 50 +0.05 50 =10.90 (M3KB).

3. Koan4uecTBO MUJLIMMOJIb SKBUBAJICHTOB Ca% — HMOHOB, MOIJIOMICHHBIX KATUOHUTOM, PAaBHO:

ny=n - n, =17.50-10.90 =6.6 (M3KB).

371
4. ITonuas JAUHaAMHNYCCKadad EMKOCTh KaTUOHHUTA COCTABJIACT.
n 6.60
MIOE =3 =""" =] 32 (MoKkB/1).

m(nonnta) 5

3apnaua Ne4. OmpenenuTs MaccoByr nomro (%) MeTaHa M 3TaHa B Ta30BOM CMECH, €CIIM IUIOIIAJH
XpoMaTorpauyeckux MHUKOB M  TONpaBOYHblE KOI(QOUIMEHTH OSTHX KOMIIOHEHTOB pAaBHBHI,

cootBercTBeHHO: 80 MM 1 1.23 Mm%, 40 Mm? 1 1.15 mm2.
Pemenne. Maccosyro nomo komnonenta ¢ (%) B MeTojie BHYTPEHHEN HOPMAIM3AIMK PACCUMTHIBAKOT
o ¢opmye:
K. S.
@, (%) = . L1 100
i=1




1.23 80
Torma, w(merana) =— 100 =68.14 (%) .

1.2380+1.1540

1.15 40
w(5Tana) = 100 =31.86 (%) .

1.2380+1.1540

Cnenmyer 3aMeTHTh, YTO TPH TMPABWIBHOM pacdyeTe CyMMapHOE COJEpIKaHUE OIpeaesIeMbIX

KOMIIOHEHTOB B ra3zoBoi cmecu coctapisieT 100%:
68.14+31.86 =100 (%) .

3agaya NeS. Peakumonnyro Maccy 12.7500 r mocne HUTpOBaHUSA TOIYOJIa IPOAHATU3UPOBAIH METOIOM
ra30-)KUIKOCTHOM XpoMmaTorpaduu ¢ mpuMeHEeHHEeM ITWIOSH30JIa B KaueCTBe BHYTPEHHETO CTaHAapTa B
konuuectBe 1.2500r. Ompepenuts MmaccoByio nom0 (%) HempopearupoBaBIIETO TOJyoJa IO
CJICYIOIIUM JTAHHBIM:

KommoneHT Tonyon OrunbeH3on
Inomaas nuka, Mm> 307 352
ITonrpaBoYHBII KOY)OHUITHEHT 1.01 1.02

Pemenune. B MeTo/e BHYTpEHHEro CTaHAapTa MacCOBYIO JOJNIO KOMIOHEHTa ( (1)) pacCUUTHIBAIOT IO

¢dhopmye:

K. S

(%) =121 e 100 (%)

K. S. m

cr. Per. mp.

rac Kl u CT. — IOIpaBOYHBIC KOS(l)(bI/IHI/IeHTLI OIpeaAcIAEMOro KOMIIOHCHTAa MU BHYTPCHHETO
CTaHIapTa;

S S

1 CT.
CcTanaapTa,

— TUTOIIAA¥ XPOMaTOrpahuIecKiX MUKOB OMPEEIIEMOT0 KOMIIOHEHTA i BHYTPEHHETO

M .. —Maccel BHYTPEHHETO CTAHIapTa, T.

m v
mp. — Macca aHaTM3UpyeMOoH npoOHl, T.

1.01307 1.25
Torma, @(tonyona) =———— ——— 100 =8.47 (%) .

1.02352 12.75

3agaua Ne6. [lpu ummeHTH(UKAIMA aMHHOKHCIOT B KOHIIGHTpaTe W3 OEIKOBOTO THPOJIU3aTa
¢poHT pacTBOpUTENs (cMech H-OyTaHOJIa, YKCYCHOH KHCIOTBI M BOJBI) TEPEMECTHIICS OT IEHTpa
xpomarorpaduueckoii Oymarm Ha 55 wmm. llocne omnpeicKHBaHHS XpOMAaTOTPaMMBI  PaCTBOPOM
HUHTHJPYHA TIOTYYHIIA TPA CHHUX KOHIEHTPHUYECKHUX KOIbIA C IEHTPaMH, yAaJeHHBIMH OT CTapTOBOM
nuaud Ha 20, 25 u 45 MM. B UIEHTHYHBIX YCIOBHUSX XpoMarorpadupoBaid pacTBOPhl aMHUHOKHCIIOT H
MOJYYHIIH clieayromue Kod(QGUIHEHTH! MOABIKHOCTH: acmnaparnHoBas kuciota — 0,24, riayTaMuHOBas
kucinora — 0,36, nuzun — 0,46, Banun — 0,64, ananun — 0,82, tupo3un — 0,90. Kakue aMUHOKHUCIOTHI
cozepkarcs B KOHIIGHTpaTe U3 OEITKOBOTO THApOoIn3aTa?

Pemenne. 1. Borancnum 3Hauenns Ry 17151 KOMIIOHEHTOB CMECH:

I
Rf =7

rae /i — paccTosHHE OT CTAapTOBOH JIMHMM 1O LEHTpa MATHa, L — paccTosiHue, NpoiiieHHOe
pacTBOpPHUTENIEM OT CTAPTOBOM JMHUY JIO TPAHHUIIBI (POHTA PACTBOPHUTEIS.

25
R/.1 :@ =0, 36; R/.2 === =0, 46; R,, :ﬁ =0,81;
T55 “ 55 255

CpaBHUM paccUNTaHHBIE 3HaUCHHUS Ky ¢ BEIMYMHAMH, TIOTYYSHHBIMH U1 aMUHOKHCIOT. Hanbomee
OJIM3KKE 3HAYCHUS COOTBETCTBYIOT TJTyTAMHUHOBOM KHUCIIOTE, JIM3UHY U ATaHUHY.

6. OBPA3OBATEJIBHBIE U HTHOOPMALIMOHHBIE TEXHOJIOTI'MU



B cootBerctBuu ¢ TpedoBanusamMu @I'OC BO no HampaBieHHIO TOATOTOBKU peau3ariius
KOMIIETEHTHOCTHOIO TOJXO0Ja IpeJyCMaTpUBAaeT HCIOJIb30BaHHE B Yy4eOHOM Ipolecce
aKTHBHBIX M MHTEPAKTUBHBIX (POPM MPOBEIEHUS 3aHATHNA. (KOMIIBIOTEPHBIX CUMYJISILIMN U T1p.) B
COYETAaHMM C BHEAyJIUTOPHOM pPabOTOM C 1Eenbl0 (OPMUPOBAHUS M PaA3BUTHS TPeOyeMbIX
KOMIIETEHIIMH  oOydaromuxcsi. BO3MOXXHO NpUMEHEHHE DIIEKTPOHHOTO  OOyuYeHHs |
JUCTaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B yuebHOM mpoliecce NPUMEHSIOTCS TPYIIIOBBIE 00CYKICHHS IIPH YCTHOM OIpOCe, aHATIN3
CHTyalluid ¥ HMMHUTAIMOHHBIX MOJeNell mpu 3aciaymmBaHuu pedeparoB. Ha mabGopaTopHBIX
3aHATHSIX paboTa B Mapax U MaJIbIX TpyImnax.

VYdeOHble 3aHATHS TI0 IUCHHUIUIMHE MOTYT TaKKe IPOBOAUTHCS C TPUMEHEHHEM
MH(POPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX CeTel TpH OMNOCPEOBAaHHOM (HAa PpAaCCTOSIHUM)
MHTEPaKTUBHOM B3aMMOJEHCTBMM O00ydYaromMXcsi M MpenojaBareist B pexumax on-line w/mium
off-line B ¢popmax: BueoneKIMHA, BUACOKOHPEPEHIIMHU (C HCIIOIB30BaHUEM IIaTGopMbl Zoom),
cobecel0BaHUS B peXXUME YaT, (hopyMa, yaTa, BBHITIOJTHEHUS! BUPTYAIBHBIX MPAKTHYECKUX padOT
u JIp.

Ta6auua 5. O0pa3oBare/ibHbIe TEXHOJOTHMH, MCHOJIb3yeMble MPH PeATH3AUMN YICOHBIX
3aHATUNA

Paszpnen, Tema Popma yueGHOr0 3aHATHUS
JUCLUIUTUHBI (MOIYJIS) Jlexus [IpakTnueckoe JlaGoparopHas paboTa
3aHsTHE, CEMHUHAP
Tema 1. | He mpexycmoTpeno He @poHTaIBHBIA OIIPOC
Xpomarorpadudeckue MPeyCMOTPEHO
Metonbl aHanu3a. CymnHoCTb,
UCTOpHS, COBpPEMEHHOE
COCTOSIHHE
Tema 2. Teopernueckue | He npemycmoTpeno He OpOHTANBHBII OIIPOC.
OCHOBBI Xpomarorpaguu. PEayCMOTPEHO TectupoBanue
KonnuectseHHBIE
XapaKTEPUCTUKU. Teopuu
XpomMaTorpaduu
Tema 3. T'azoBas | He npeagycMoTpeHo He Pabota B mapax, nmpu
xpomatorpadus.  IIpuniun HPEayCMOTPEHO BBINOJIHEHKE JTA00PaTOPHBIX
MeEToa. OcCHOBHEIE paboT. AHAIK3 CUTyaluid U
BapHAaHTHI. pelIeHue 3a1ad py caayde
nmabopaToOpHOM PabOTHI

Tema 4, Kunkocthas | He nmpexycmorpeHo He Pabota B mapax, nmpu
xpomatorpadus.  [IpunHiun MIPEyCMOTPEHO BBINOJTHEHNE Ta00paTOPHBIX
METOJA. Arnmnaparypa. pabot. AHanu3 cuTyauui npu
Bapuantsl 3aciymrBaHuy pedepaToB
Tema 5. Caepxkputmueckas | He nmpemycmoTrpeno He Kontponpnas pabota
¢uronHas xpomarorpadus u IIPEyCMOTPEHO
a5eKTpodope3 B aHANHU3E.

6.2. UndopmanmoHHbIe TEXHOJIOTUHN

- TIPUMEHSIOTCS BO3MOXKHOCTH VIHTepHeTa B ydeOHOM mporecce (BO3MOXHOCTEH
AJIEKTPOHHOM TMOYTHl TpenojaBareis (pacchUlKa 3aJaHHid, NPEIOCTAaBICHHUE BBITOJTHEHHBIX
paboT, OTBETHI Ha BONIPOCHI, 03HAKOMJICHNE yYaIIUXCs C OIICHKAaMH U T.J.))

- IPU peajM3alyy Pa3IMYHBIX BHUIOB yueOHOM M BHEy4eOHOH pabOTHl HCIIOJIB3YIOTCS
crnenyrone MHGOPMALMOHHBIE TEXHOJIOTHH: BUPTyalbHas oOydaromas cpefa (MM cucTeMa
ynpaBienuss oOyuenneM LMS Moodle «DnexktpoHnHoe o0pa3zoBaHue») WIM HHBIE
MH()OPMAIOHHBIE CHCTEMBI, CEPBHUCH 1 MECCEHIKEPHI




6.3. IlporpamMHoe obecrieueHne, COBpeMeHHbIe NpodeccHOHATbHBIE 0a3bl JaAHHBIX U
HH(poOpMALIMOHHBIE CIPABOYHBIE CHCTEM

6.3.1. [IporpammHoe o0ecnieueHune
- Jluyenszuonnoe npozpammuoe obecneuenue
Haumenosanue npozpammnozo obecneuenus Hasnauenue
Ilnamgpopma oucmanyuonrnoco 0b6yuerus
LMS Moodle «2nexmponnoe oopazosamue

Bupmyanvnasn obyuarowas cpeoa

6.3.2. CoBpeMeHHble mnpodeccuoHaAbHbIE 0a3bl JAHHBIX W HWHPOPMAIUOHHbIE
CNPpaBOYHbIE CHCTEMbI

1. https:/library.asu.edu.ru/catalog/ (Qnexrponnslii kaTanor Hay4noit oubmuorexku AI'Y Ha
6aze MARK SQL HITO «Mupopm-cuctem»)
2. https://journal.asu.edu.ru/ (QnextponHsIil Katanor «Hayunsie xypHaiasl AI'Y»)

®OHJ OHEHOYHBIX CPEACTB VIS TEKYHIETO KOHTPOJISI M
IMPOMEXYTOYHOU ATTECTAIIUM 11O JUCHUIIJIMHE

7.1. llacnopT ()oHIa OLIEHOYHBIX CPEICTB

[Ipn mpoBeneHuM TEKyIIEro KOHTPOJIA M MPOMEXKYTOYHOW aTTECTALUHU 110 JTUCLUILINHE
(Mogymio) «Xpomatorpadus B COBPEMEHHON XUMHH» TPOBEPSETCS CPOPMUPOBAHHOCTH Y
oOyJaromuxcss KOMIICTSHITUH, yKa3aHHBIX B pasfelie 3 HACTOSMICH MpOorpamMMbl. DTAIMHOCTH
(GhopMHUpPOBaHMS JTaHHBIX KOMIIETEHIIMHA B TMPOIECCE OCBOCHHS 00pa30BaTEIbHON MPOrPaMMBI
ONPEACISIETCA TOCHEA0BATEIbHBIM OCBOCHUEM JUCUUIUIMH M MPOXOKICHUEM IPAKTHK, a B
MpoLecCe OCBOEHUS AUCIUIUIMHBI — IOCIIEAOBATENbHBIM JIOCTHKEHUEM PE3yJIbTATOB OCBOCHUS
COJIEpKaTeIbHO CBSI3aHHBIX MEX]Ty COOOM Pa3/iesioB, TEM.

Tabimna 6. CoorBercTBHE pa3/iesioB, TeM AUCHHMILVIMHBI, Pe3yJbTAaTOB O0y4YeHHMs 110
JMCIMIJINHE U OLEHOYHBIX CPEJICTB

. Kon
Kontponupyemslit pazaen, Tema o HaumeHnoBanue
KOHTPOJUPYEMOH
TUCHMUITIAHEI OIICHOYHOT'0 CPEACTBA
KOMITIETEHITHH
Tema 1. Xpomarorpadhuyeckre METOIBI aHAJIN3A.
p rpag 4 VK-4, TIK-1, TIK-3 JIncKycens

CYH_IHOCTB, HUCTOpHA, COBPEMCHHOC COCTOSAHHNC

Tema 2. Teopernueckue ocHOBEI xpomaTtorpaduu. | YK-4, IIK-1, ITK-3
KonuyecTBeHHBIE ~ XapakTepUCTHKH.  Teopuu

VYcrHblii ompoc.

Tect
xXpomMatorpaduu
Tema 3. T'azoBas xpomarorpadus. [lpwanun | YK-4, IIK-1, I1K-3 Ortuer 10 1abOPaTOPHOIA
MeToaa. OCHOBHBIE BAPUAHTHI. pabore. Pemenue 3amay.
Tema 4. XKunkocthnas xpomatorpadus. [Ipunuun | YK-4, [TIK-1, TTK-3 Oryer 1o J1abopaTopHOi
MeTrona. Annaparypa. Bapuantel pabote. Pedepar.

Tema 5. CBepXKpUTHIECKAs dmonmnas | YK-4, IIK-1, T1K-3

KonTtponwsHas T
xpomarorpadus 1 3ICKTpoPope3 B aHAIM3E. OHTpONbHas paboTa

7.2. Onucanue mokasartejieid H KPUTEPUEB OLICHUBAHUSA KOMHeTeHHHﬁ, OImucCaHue
IIKAJI OCHUBAHUA

Tabauna 7. [TokazaTenu oreHUBaHMS Pe3yJbTaTOB 00YUYEHUS B BUJIC 3HAHUI

[IIxana Kputepun onieHuBaHUs
OIICHUBAHUS
5 JIEMOHCTPUPYET TITy00KOE 3HAHWE TEOPETHUSCKOT0 MaTrepralia, yMeHue 000CHOBAaHHO
COTJIMIHO M3JIaraTh CBOM MBICIH IO 00CYKIaeMBIM BOITPOCaM, CIIOCOOHOCTH ITOJIHO, TIPABUIIHHO



https://journal.asu.edu.ru/
https://library.asu.edu.ru/catalog/

1 apryMCHTHPOBAHHO OTB€YATh HA BONPOCHI, MIPUBOANTH NPHUMEPLL

4 JEMOHCTPUPYET 3HAaHHUE TEOPETHYECKOro MaTepuana, €ero IMoCieIoBaTeIbHOe
«XOpOIIOY U3JI0)KEHUE, CHOCOOHOCTH MPHUBOAUTH NPHUMEPHI, NOMYCKAET E€IUHWYHbBIE OIIMOKH,
WCIIPaBJIsieMble TIOCNIE 3aMEYaHUs IPETo1aBaTeNs
3 JNEMOHCTPHUPYET HENoNHoe, (parMeHTapHOe 3HAaHHE TEOPETUYECKOro Marepuana,
«yIOBACTBODUTE TpeOyroliee HaBOIIIIMX BOMNPOCOB INPENOAaBaTeNsl, MAOIYCKaeT CyLIECTBEHHbIC
bHOY OmHOKY B €r0 W3JI0KEHUH, 3aTPyAHACTCS B IPUBEICHUU IPUMEPOB U (HOPMYIHPOBKE
BBIBOJIOB
2 JNEMOHCTPHUPYET CYLIECTBEHHBIE MPOOENbl B 3HAHUHM TEOPETUYECKOTO MaTepuana, He
«HEYJOBJIETBOPH | CIIOCOOEH €ro M3JI0KHUTh M OTBETHTh Ha HABOAALIME BOIPOCHI NPENOAaBaTEisl, HE
TEJIBHO» MOJKET IPUBECTU PUMEPHL

Tab6umna 8. IloxkaszaTesin oleHUBAHNUA Pe3yIbTATOB 00y4eHHUsI B BU/Ae YMEHHUI 1 BJIaJeHUI

(11 1a6opaTo

HBIX paboT)

[xana Kpurepuu ouenuBanus
OLICHUBAHUSI
5 JIEMOHCTPUPYET CIIOCOOHOCTh MPUMEHITHh 3HAHHWE TEOPETHUECKOro MarepHaia NpHU
COTIIHOY BBITIOJTHEHUH 33JaHUM, MOCJIE0BATENbHO M NMPAaBWJIBHO BBITIOIHIET 3aJaHUs, YMeEeT
000CHOBAaHHO M3JIaraTh CBOM MBICIIH U JIeJIaTh HEOOXOJMMbIEC BBIBOJBI
JEMOHCTPUPYET CHOCOOHOCTh NPUMEHATh 3HAHHE TEOPETHYECKOro MaTepuaia IMpH
4 BBITIOJTHEHUH 33JaHUM, MOCJIE0BATENbHO M NMPAaBWJIBHO BBITIOIHIET 3aJaHUs, YMeEeT
«XOPOILIO» 000CHOBaHHO M3JIaraThb CBOM MBICIHM M JA€iaTh HEOOXOIUMBIE BBIBOJBI, IOIMyCKaeT
€AMHUYHBIE OIIMOKH, UCTIPABIsieMble IOCIIE 3aMEeUYaHts IPernoaaBaTess
3 JEMOHCTPUPYET  OTIEJIbHBIE, HECHCTEMAaTU3UPOBAHHBIC HABBIKM, MHCIBITHIBACT
«YIOBIIETBOPUT | 3aTPyIHEHHS U AOMYCKAeT OIIMOKH MPH BBHIMOJHEHUN 33JaHUH, BHIMOJIHSIET 3aJaHNe
€JIbHO» 10 MOJICKa3Ke MpernoaBares, 3aTpyJHsieTcsi B GOpMyIHPOBKE BHIBOJIOB
2 HE cII0COOCH MPABUIBHO BBINOJHUTE 331aHUS
«HEYIOBJIETBOP
UTEJIbHOY»

7.3. KoHTposbHBbIe 3aJaHHsl WJIH HMHble MaTepHaJibl, He0OOXOAUMBbIe IJIsl OLEHKHU
pe3yJIbTaToB 00y4eHHs 10 JMCHUIIIMHE

TEMA 1. XpomaTtorpapuieckue Meroabl aHaau3a. CylHoCcTb, HCTOPHS,

COBPEMCHHOC COCTOSIHHE

Tembl 11 IUCKyccHit
1. Hcropuueckue acnieKThl ¥ MPEAMOCHUTKA Pa3BUTHS XPOMATOrpaUIEeCKUX METO/IOB

2. AKTyanbHbIe

HpO6J’IeMH KOJIMYCCTBCHHOI'O  OIPCACICHUA U I/I,ZLCHTI/I(I)I/IKEII_II/II/I B

AHAJIMTUYECKOU XUMUH

W

CoBpeMeHHOE COCTOSTHHE Pa3BUTHSL XpoMaTorpaduu
Cdepsl mpuMeHeHMs XpoMaTorpapuIecKiux METOI0B

5. CoBpeMeHHOe 000pyJOBaHUE U ammaparypa B XpoMaTorpapuu

TEMA 2. Teopernueckne 0CHOBbI XpoMaTorpagun. OCHOBHbIC XapaKTePHCTHKH

XpoMaTorpag)uueckoro npoiecca

Bomnpocs! a5 ycTHOro onpoca

SUnHE WD =

Ha xakoM npuHI#e ocCHOBaHBI XpOMaTOTpapuiIecKue METO bl pa3aeaeHus?
Knaccuguxanus xpomatorpad@uueckux METOA0B.

B yeMm oTimume pacnpenaeuTeIbHOM XpoMatorpaduu oT aacopOIMOHHON?
KakoBa uctopust oTkpbiTUs MeToja xpomarorpadun? Dxcnepument M.C. LBera?
KakoBo onpexnenenne xpoMarorpamMmmsbl?

KakoBbl Hanbosiee 4acTo UCTOIb3yeMble COPOEHTHI B IPAKTHUKE

XpomaTorpapuyecKoro aHaiamusa’?
7. CrauMoHapHble HenoABWXHBIE (a3bl. [IpuMepsl HEMOABMKHBIX KUAKUX (a3,




MMMOOUJIN30BaHHbIE COPOCHTHI.

8. KakoBbl MexaHM3MbI COPOLIMOHHBIX MpoLeccoB. THUIBI cBA3eH copOat - copOeHT?

9. B yeM CymIHOCTH KJIACCUYECKON Teopuu Xxpomarorpapun?

10. Kwuneruueckas Teopusi xpomaTorpaduu.

11.  OcHoBHbIE XpoMaTorpapuuecKkue napaMeTpol, X GU3NIEeCKuil CMBICI.

12.  Yro sBISIETCS KOJIMYECTBEHHON XapaKTEPUCTUKON YCTAHOBUBIIETOCSI PABHOBECHS B
xpoMartorpaduu U OT YeTO 3aBUCUT ITOT MapameTp.

13. KakoBa CBsSI3b KOHCTAHTHI pacipeiesICHUsI C TUHEHHON XpoMaTorpadueii?

14. B uyeM cynIHOCTbh KOHLEMIIMN TEOPETUUECKUX TapesioK, pa3padoTaHHON MapTUHOM U
Cunmxem?

15. KaxoBa cBs13b 3p(heKTUBHOCTH pa3/IeJICHUsI C YUCIIOM PaBHOBECHS?

16. OcHOBHBIE YpaBHEHHS XxpomaTorpadum.

17. B uyem otnuuune koaddunmenta pacnpeaenenus (D) ot ¢pakropa paznenenus (o)?

18. Pa3mbiBaHHe XxpomaTorpaduueckoro nuka u (pakTopsl, BIUSIONINE HA HETO.
YpaBHenue Ban-/leemrepa.

19. MH3orepmbl copbunn. KakoBa 3aBUCUMOCTh GOPMBI XpOMATOTPAMMBI OT U30TEPMBI
copbruun?

20. Yem orTiM4aeTcs 3IHOCHTHBIM-U30KPAaTUYECKUM BAPUAHT ITOJTYYEHUS XpOMaTOrPaMMBbI
OT JIFOEHTHOTO-TPaJIu€HTHOT 07

21. KakoBbI pac4eTHBIE METOAbI KOJIMYECTBEHHOTO XpoMaTorpauaecKoro aHaamn3a?

22.  Yro 03HAYaAIOT CTATUYECKUN U TMHAMHUYECKUI pPEeKUM B XpomaTorpaduu?

23. Yewm xapaxrepusyercs 3¢p(HEeKTUBHOCTh XpoMaTorpaduuecKoi KOJIOHKU?

Tect
1. Kakum 00pazoM HY)KHO TOBJIHSATH Ha TEMIIEPATypy, YTOOBI ONTHMHU3UPOBATh MOHOOOMEHHBIN
npouecc? CucreMy HAIO . . .
1. oxynaxxnathb 2. HarpeBatb 3. ocraBusATh 0€3 N3MEHEHHS TeMIEPaTyphI

2. KakoBo npenmyniecTBo OpraHu4ecKuX OOMEHHUKOB 110 CPABHEHUIO C CUIMKATHBIMU? OHU 00J1aar0T
0O0IBIIOI ...

1. MexaHn4ecKkoi TPOUYHOCTHIO 2. 0OMEHHOW eMKOCTBIO

3. cKopocTb oOMeHa 4. BceMM yKa3aHHBIMH ITPEUMYILECTBAMHU
3. Kak mpoBoaAar cynbhupoBaHue MOTUCTHPOILHONU cMoibl? OOpabaThIBatOT CMOIY ...

1. cepHol KuCIOTON 2. XJopcylb()OHOBON KHCIOTOMH

3. CepHbBIM aHTHUAPHIOM 4. m00BIM M3 BBILIETIEPEUHCICHHBIX PEareHTOB
4. Kako# pyHITUI TTOJIOKEH B OCHOBY ITUIOCKOCTHOM XpoMaTtorpadum?

1. arperatHoe cocTOsHUE 2. MeXaHM3M B3auMOeHcTBUS

3. TEeXHUKa BBINOJIHEHUS 4. wnenb XxpomarorpadupoBaHus

5. Kakoii BapuaHT TTOTyIEHHSI XPOMATOTPAMM CaMBbIi MPAKTUKY MBI ?

1. 2IIOEHTHBIN — U30KpATUUECKUI 2. BBITECHUTEIbHBIN

3. QpoHTaIBHBIN 4. BIIOCHTHBIN - TPAAUCHTHBIN

6. Uto Takoe Bpems yaepxuBanug (tR)? Ot1o Bpems ...

1. oT MOMeHTa BBOJa CMECH BEILECTB A0 BBIXO/1A IIOCIEIHETO

2. OT MOMEHTa BBOJA aHATU3UPYEMON MPOOBI 10 PETUCTPALIUH [TUKA
3. uHTEepBaJ (B MUHYTaX) MEXIy MMKaMHU JIByX BEIIECTB

4. mpeObIBaHUS BEIISCTBA B MOJBUKHOM (hase

7. Kakoe 13 HUKENepeunCIIeHHbIX YCIIOBUH cieqyeT coOMonaTh A1 MOJyYeHHUsT BOCIPOU3BOAUMBIX
pe3yAbTaTOB XpoMaTorpadupoBaHus?

1. naBneHue MOABMKHOU (a3pl 2. TeMIeparypa U AaBJIeHHe 3. cocTaB (a3 4. ycnoBusl -3
8. Uro BeIpaxkaeT Kod(pPHUITMEHT eMKOCTH B XpoMaTorpadun? JTa BeTUIHHA ITOKa3bIBaeT".

1. BO CKOJBKO pa3 BEIIECTBO JIOJIbIIIE HAXOAUTCS B HETIOABIKHOM (haze, 4eM B MOJBHKHON



2. BO CKOJIBKO pa3 KOHIICHTpaIUs BellecTBa (X) Ooblie B HETOABMKHOM (ha3e, YeM B TTOABHKHOM
3. OTHOLICHWE KOH-I[MH OMPENENIIeMOr0 BEIIECTBA B COPOCHTE K €€ KOHIIEHTPAlMH B UCXOJ HOM
pacTBope

4. d4TO0 Ha aHaIU3 NOTPEOYETCs MaJI0 BpEMEHH

9. Urto xapakTepusyeT MOHATHE yaepkuBaeMbIii 00beM (VR)? O0beM aimroeHTa

1. BcopbOeHre 2. 00BeM HEOOXOIUMEIH JIJIS ITIOMPOBAHUS OTPEESIISIEMOTO BEIIECTBA
3. TIPUTOTOBJIEHHOTO pacTBOpa 4. Bce MyHKTHI 1 - 3 BEpHEI

10. Yro nokaspiBaeT kodpdunueHT ynepxubanus tR? Bpems ...

1. Haxo’KIeHUs BellecTBa B MOJBIKHON (aze

2. HaXOXKACHHS BELIECTBA B HEMOABKHOM (aze

3. BpeMs HeoOXoAMMoOe AJIS aHAIn3a

4. Bpems (UKCHPOBaHUs HA XpOMAaTOTpaMMe HEYAePKUBAEMOTO BEIISCTBA

11. Yro xapakrepusyet nzorepma coporun? ['padhniaeckyro 3aBHCUMOCTD ...

1. OTHONICHWS MCXOMHOM KOHIICHTPAITUN K COPONPOBAHHON €€ YacTH

2. KOJW4YECTBA BEIIECTBa B HemoaABmkHOMU (ase (CS) k ero KOHIICHTpaluy B OABMWKHOH (aze (CM)
3. BpeMeHH Ipoliecca CoOpOIMU OT KOHIICHTpaIuu copbata

4. Temmepatypsl OT KOHIICHTpAITUH copbaTa B copOeHTE

12. Kakum mapamerpoM xapaktepusyercs 3p(HeKTHBHOCTh XpOMATOTPaPUUECKON KOJIOHKHU?

1. guciom teopermueckux Tapenok (N) 2. BBICOTOH 3KBUBAJIEHTHOM TEOPETUYECKOMN
tapenke (H)

3. ¢axrtopamu 1 -2 4. BpeMeHeM yJepxkuBaHHA BemiecTBa (tR)

13.Yt0 XapakTepusyeTcs Mol TEpPMUHOM , pa3pelieHne B xpomarorpadun?

1. pazmeneHue ABYX COCEIHUX IMMKOB 2. BO3MOXHOCTbH pa3JICICHUS aHATU3UPYEMOU
cMmecu
3. MUHUMAaJbHas KOHIIEHTPAINS aHATU3UPYEMOT0 BEIIECTBA 4. CeNeKTUBHOCTD

HETOABIKHOU (hasbl

14. Yto ciy’>kKUT KaueCTBEHHON XapaKTEPUCTUKON OIPEENsIeMbIX BEIIECTB?
YUCIIO TEOPETUUECKUX TAPEIIOK 2. Bpems yaepkuBaHus (00BeM yAep >KUBaHNA)
BeiqnuuHa RS 4. pasHocTh Mexay tR2 u tR1

15. Uto moiokeHo B OCHOBE KOJIMYECTBEHHOTO aHAIM3a B METO/Ie a0COMOTHON KamnOpOBKH?

1. mocTpoeHue rpalyMpOBOYHOIO rpadhuka Mo CTaHIapTaM

2. CpaBHEHHE BBICOT MMKOB CTaHAApPTa U aHATUTA

3. BBIUKCIIECHHE IUIOIIAJEH MO TayCCOBOW KPUBOM PACTBOPOB CTAHAPTA U aHAIUTA

4. BBEICHWE B aHAIWT U3BECTHOTO KOJUYESCTBA 3TAJJOHHOTO COSIMHCHUS U pacueT 1o popmyrie mocie
XpomartorpapupoBaHUs

TEMA 3. I'azoBasi xpomatorpagus (I'X)
Tembl 1a00paTOpHBIX padoT
JlaGopatopnass pabotra 1. OmpeneneHne KaueCTBEHHOTO COCTaBa CMECH Ha OCHOBE
XapaKTEPUCTHK YICPKUBAHUS
JlaGopatopHas pabora 2. OnpeeneHue KOTMYeCTBEHHOTO COCTaBa MHOTOKOMITOHEHTHON CMeCH
JlaGopatopHas pabota 3. OnpeneseHne KpUTepreB pa3aeaeHus

3agaum U1 CaMOCTOSATEIbHOI0 PelIeHHUs
1. CkopocThb MOTOKA ra3a-HOCHTENs refust coctaster 30 cv?/MuH. ONpeNeuTh yaepKUBAEMBIH 00beM
W TpUBEACHHBIN yaepkuBaeMblii o0beM okcuia yriepoga CO Ha AaHHOM KOJIOHKE, €CIIM BpeMs
yaepxxuBanus remua 40c, oxcuna yraepoaa - 6 mMuH. ['enwii Ha JaHHOM KOJIOHKE MPAaKTHYECKH HE
copoupyercsi.
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12.
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B anammsupyemoil mpoGe HaxondTcs MeTaH M OKCHJA yriepona. BpeMeHa yaepX uBaHHMS 3THX
COSMHEHNN Ha JaHHOW Xpomarorpaduieckoil KOIOHKE paBHBI COOTBETCTBEHHO 5,50 W 7 MuH.
[[luprHa NMKOB Ha TMOJOBUHE MX BBICOTHI paBHA COOTBETCTBEHHO 30 u 95c. OnpenenuTh CTENEeHb
paszzaenenus 5Tux BeuiectB. Popma MUKOB OJIM3Ka KPUBOW HOPMAIBHOTO Pacpe/IeIeHUs..

upuHa ocHOBaHUs Xpomarorpaduiyeckoro nuka MeraHoia cocrasisieT 10 M. BerauciuTs ymcio
TEOPETUYECKUX TapeloK MAaHHOMW KOJIOHKM [UIi METaHOJa, €CJIM BpeMs YIEpKHUBAaHUS 3TOTO
coenuueHns 9 muH. CKOPOCTH ABWXKECHHS nuarpaMMHoi JieHTH 600 mM/4. Berauenuts BOTT, ecnm
JUTMHA KOJIOHKU paBHa 1 M.

upuHa ocHOBaHUS XpoMaTorpaduueckoro nuka stanona cocrapister 20 Mm. Unciio TeopeTHnaecKux
TapeyoK JJs 3TaHojla Ha JaHHOW KoioHKe ompexaeneHo u paBHO 2000. CkopocTh IBMKEHUS
JMarpaMMHO¥M JeHThI camornuciia 1200 MM/4. Beraucnute Bpems yaepKUBaHUs dTaHOJIA (MHH).

ITo xpomarorpamme mpoObl, colepxaiield BTOPHYHBIE aMHHBI, HEOOXOAMMO HIACHTU(PHLUPOBATH
COEIMHEHHE, MK KOTOPOro UMEET BpeMs yaepkuBaHus 358 c¢. B 1aHHBIX ycIOBUSX H-TE€NTaH UMEET
BpeMms yaepxkuBanus 348 c¢, H-okTaH - 372 c. Temmeparypa Tepmocrtara koioHOk 100°C.
Henopemxnas ¢asa xuakas - ckBajiaH. 3HaueHHsI nHIekcoB KoBaua 1uist psiga BTOPUYHBIX aMUHOB!
IU-U30-TiporiiaMuH 644; nu-H-niporninaMuH 746; mu-BTop-OyTrnnamuH 837; nu-u3o-0ytmiamud 850.
OueHute, Kakol U3 3TUX aMUHOB JI0JKEH HAXOAUTHCS B Ipooe.

UyBCTBUTENBFHOCTD JETEKTOpa XpoMaTorpada K opTo-, MeTa- U Napa-IuxJIopOeH30Ily TPaKTHYECKH
oanHakoBa. OIEHUTE MacCOBYIO JIOJIO (B MPOLEHTAX) KaKIOT0 U3 HUX B CMECH, €CIIM BBICOTA MUKA
paBHa coorercTBeHHO 70, 95 1 30 MM, a mMpUHA TMKa HA TTOJIOBUHE BBHICOTHI paBHa 12, 15 u 17 Mm.
®opma MUKOB OJIM3Ka K KPUBOW HOPMAIBHOTO PacTpeeeHHs.

OmnpenenuTh coAep:kaHHe OKCHAA yriepoaa B mpole, eciau IUIOLagb MUKa 3TOTO0 COCAWHEHUS MpU
00beMe TIPoObI 2 ¢M’, U3MEPEHHAs KaK CPEJHEE U3 JECATH ONpeeeHuH, coctapiser 1224 mm?. s
OIIpeJIeTICHNs] KaIUOPOBOYHBIX KOX(PQHUIMEHTOB HCIOIb30BAIH MOBEPOYHYIO Ta30BYH) CMECh,
conepxantyro 10,3% CO. Ipu anamuse 1,0; 2,0 u 3,0 cM® 3Tol cMecH MONyYeHbI IWIOMAIN THKOB
okcuza yriepona 716, 1438 u 2148 mm* cootBeTcTBEHHO. OOBEMBI P0G M3MEPEHBI TIPH KOMHATHON
TeMIeparype.

YyBCTBUTENLHOCTD JETEKTOPA 110 TEILIONPOBOAHOCTH cocTaBiseT 2 - 10° MB - eM’/mr.
OueHuTh, Kakoil CUrHad 3aUKCHPYET MOTEHIHOMETP Xpomarorpada, eciad Ha AETEKTOP MOCTYIHT
ras-HoCUTENb, copepskamui 10°% mnpomnana.

OrneHuTh cojpepkanue OeH3oIa B aHAMM3UPYyeMoOil mpobe maccoir 10 mr; BeIcOTa MuKa OEH30JIa Ha
XpoMaTorpamMmMe 8,2 cM, IIMpHHA NHKa Ha cepeluHe ero BeICOTHI 1,5 cMm. Xpomatorpad cHaOxeH
JIETEKTOPOM TI0 TEILIONPOBOAHOCTH. UyBCTBUTEIBLHOCTL JeTeKTOpa K Gensomy 5 -10° MB-cm?/mr;
4yBCTBUTENBLHOCTL peructparopa 0,2 cm/MB. Pacxom rasza-nocurens 50 cm’/mun. CkopocTh
NBWKEHUS auarpammbl 2400 mm/.

[Ipenen oOHApyKeHUs JETEKTOpa MOHM3AIMU B IuiaMeHu cocrtasiuser 1,5-10° mr/c mo mponany.
Conepkanue Oyrana B mpode 10-°%, 00bem mpodbl 1 cM’. IPHEKTUBHOCTD KOJOHKH it OyTaHa N =
1000 TeopeTHueckux Tapenok. Bpems yaepikuBanus OyTaHa 4 MHH, IUIOTHOCThH MapoB 2,7 Mr/cm®.
OueHuTh, AOCTaTOYHA JIM YYBCTBHTEIBHOCTH NpuOopa i uaeHTH(UKauuu OyTaHa B mpooe.
[Ipeanonaraercs, 4To npoda BBOAUTCS IIPAKTUYECKH MTHOBEHHO.

OmnpenenuTh TPOLEHTHBIH COCTAaB KOMIIOHEHTOB TIa30BOM CMECH MO CIELYIOIIUM JIaHHBIM,
MOJIYYSHHBIM C TIOMOIIBIO Ta30BOM XpoMaTorpaduu:

KommonenT cmecu S, MM k
[Iponan 175 0,68
bytan 203 0,68
IlenTan 182 0,69
[ukorekcan 35 0,85

Uepe3 KOJOHKY, coaepkairyro 5T katuoHuTa, mpomyctunnd 250.0 M 0.05 M pactBopa ZnSO..
BriTekaromuii U3 KOJMOHKM pacTBop cobupanu mopuusmu 1o 50.00 . B kaxmoit mopuuu
ONpENeNsUIM  CONEpKAHWE HOHOB LHMHKA M MOJNYYWIM CJICAYIOUIME 3HAa4YeHUS KOHLIEHTpauui
momb 3kB/1: 1 —0.016; 2-0.058; 3-0.076; 4-0.100; 5-0.100. BpMuCIHTE MONHYIO
JUHAMHUYECKYI0 OOMEHHYIO EMKOCTh KAaTHOHUTA.

N3 100.0 mn ananuzupyemoro pactsopa 10.00 mi ObI10 TpOMyIIEHO Yepe3 KOJOHKY ¢ KATHOHUTOM B
H' — dopme. Onpenenuts, pactBop kakoit coim (NaCl mim KCl) mogseprajics aHaiamsy, eClid Ha
THTPOBAHHE IMOJIYICHHOTO 3imoara m3pacxomoano 10.00 ma pactBopa KOH ¢ koHIeHTparmeit
0.56 1/, a conepkaHue COM B aHATIM3UPYEMOM pacTBope cocTaBuio 74.50 mr.
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Paccunrtath ynepxkuBaeMblii 00bEM BellecTBa, 3JroWpyromierocsi W3 kojoHkH ¢ 200 T.T. mpH
CKOPOCTH JIBH)KEHHS IMArpaMMHON JIGHTHI caMomnmcIia, paBHOH 600 MM/4, CKOPOCTH HPOITYyCKaHHUS
raza-HocuTels — 38 MI/MHH., ¥ HMMEIONIETO IOJYIIUPUHY XpOMAaTorpaduueckoro mHKa, PaBHYIO
2 MMm.

15. Ompenenuth MacCOBYIO JIONIO METaHA M 3TaHA B Ta30BOM CMECH 10 CJCIYIOIIUM JIaHHbBIM,
MOJIYYEHHBIM IIPU Ta30XpOMAaTOrpaguuecKoM aHaJIN3e:
Kommonent MeTtan OTaH
[Tomanp nuKa, MmM> 207 4
[TompaBounblii K03bGUIKEHT 1.23 1.15

16.

17.

18.

19.

20.

Yepe3 koioHKYy ¢ KaTtmoHuToM B H'— dopme mpomymeno 200.0 M pacTBOpa, COICpIKAIIETO
2.3500 r TexHMYECKOro MeAHOro Kymopoca. Ha HeHTpanu3anuio KHUCIOTBl B KaXXIOH HOpUUU
¢wunprpara mo 50.00 M 3atpadeno 47.50 mu 0.0920 M pactBopa KOH. Omnpenenuts mMaccoByro
JIOJTI0 MEIM B paCTBOPEHHOI HaBECKe MEIHOIO KyIopoca.
CKOJIbKO TpaMMOB HHUKEJSl OCTAHETCS B PACTBOpE, €CIM depe3 KOJOHKY ¢ 10 r kaTHOHWTa B
— ¢opme mporryctiimm 500.0 Mt pactBopa Ni(NOs), ¢ turpom, paBabiM 0.01399 r/mn? Ilomnas
JMUHAMHYECKasi OOMEHHas EeMKOCTh KATHOHUTA B IAHHBIX YCIIOBUSX pasjeicHus paBHa 5.00 MIKB/T.
[Ipu onpenenenun stunoBoro coupra B 15.2600r cMecu METOAOM Ta30XKUAKOCTHOM
XpoMaTorpaduu B Ka4ecTBe BHYTPEHHETO CTaHapTa UCIIOJIb30BATM HOPMAIILHBIN OyTHIIOBBIN CITUPT
B konmuectee 1.0900 r. OnpedelUTH MAcCCOBYIO TOII0 3THIOBOIO CIHPTA IO CIEAYIOIIUM
JIAHHBIM:

ITuk 3TUII0BOTO cliMpTa [Tuk H-OyTHJIOBOT'O CHIMpTA
Bricora [Tonymmpuna Bricora [Tonymmpuna
35 MM 3 MM 52 MM 2 MM

OnpenenuTh AIMHY XpOMaTOrpa(uyeckoil KOJOHKH, €CIM YICP)KUBAaeMbIii 00beM OJHOIO U3
KOMIIOHEHTOB paBeH 60 My, a TOJyHIIMpHHA THKa 3TOr0 KOMIIOHEHTa —2 MM. Pacxon rasa-
HocuTtenst — 30 mi/MuH. BricoTa, SKBUBaJIeHTHAS! TEOPETUUECKOH Tapenke, paBHa 2.5 MM. CKOpPOCTb
JIBUKECHUS JUArPaMMHOM JEHTHI — 720 MM/4.

Yepe3 KoJOHKY ¢ KaTHoHMTOM B H'— dopme mpomymeno 100.0 Mo pacTBopa, COIEpIKAILETO
1.1750 r Texandeckoro cynbsdara Meau. Ha HeHTpanu3annio KUCIOTH B K&KIOH MOPIUH DITI0aTa 110
25.00 ma 3atpaueno 23.75 ma 0.0460 M pactBopa KOH. Onpenenuts MaccoByrO HONK0 MEIU B
HaBECKE TEXHUYECKOTO Cylb(aTa MeIu.

TEMA 4. ’KuakoctHast xpomatorpadus

Temsbl 1a6opaTopHBIX padoT

JlaGopaTtopHnas pabota 4. OnpeneneHue coaepKaHusi B paCTBOPE HEUTPATBHBIX COJICH
JlaGopatopHas pabora 5. Onpenenenue TMHAMUYECKOH OOMEHHOM eMKOCTH KaTHOHHUTA
JlabopaTtopnas pabota 6. OnpeneneHrne HOHOB HUKEJIS U IMHKA B CMECH C HCTIOJIb30BAHUEM
paszzeneHus uX Ha aHUOHUTE

Jlabopatopnas pa6ota 7. Paznenenue xenesza (I11) u menu (1)

JlaGopatopnas paborta Ne 8. PazneneHue M KOJMYECTBEHHOE ONpeneieHue OpoMHI- U Hoau-
HMOHOB METOJIOM OCaI0YHOM OyMaXHOM Xpomarorpaduu.

Tembl pedpepaTuBHBIX padoT

OCHOBHBIC IPUHIUIIBL razo->KMJIKOCTHOM XpOMaTOFpa(l)I/II/I H 001acTHu ee IIPUMCHCHUA

1
2. OcagoyHas xpomarorpadus

3. MonoobmMeHnHast xpomarorpadus.

4. I'enb-xpomarorpadus

5. DKCKJIIO3MOHHAsi XpoMaTorpagus

6. AncopObunoHHast XxpoMaTorpadus

7. Wonnas xpomarorpadus

8. Hon-napHas xpomatorpadus

9. DKCKIII03MOHHAs XpoMaTorpagus
10. JIurannoo6meHHast XxpoMaTorpadusi.



TEMA 5. Ceepxkputndeckas (uIouIHas XxpoMaTorpadus u djiekrpodopes B
aHa/u3e

IIpumepHbIe 3a1aHUA 1JI151 KOHTPOJIbHOI padoThI

BAPHUAHT 1

1. Yepes kosoHKy ¢ kaTnonutoMm B H™ — hopme mpomymieno 200.0 mit pactBopa, coaepskariero 2.3500 r

el

9]

S0 X
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TEXHUYECKOT0 METHOro Kymopoca. Ha HeWTpanu3aluio KHCIOTHI B KaXIOW MOpUUH (UIbTpaTa Mo
50.00 ma 3atpaueHo 47.50 mn 0.0920 M pactBopa KOH. Omnpenenntes MaccoByr IO MEAM B
PacTBOPEHHOM HaBeCKe METHOTO KyIIopoca.

Hagecky 2.0000 r o6pasma, comepxamiero NaNOs, pactBopwiau B 100.0 mur Boxer. 10.00 M 3TOTO
pacTBOpa MPOMYCTUIIN Yepe3 KOJIOHKY ¢ KatronutoM B H' — dopme, a smroat orrurpoBanu 15.00 M
pactBopa NaOH ¢ konuentpanueii 4 - 10~ r/mit. Paccunrars maccoByto gonto NaNO; B o6pasiie.
Paccuurars ynenpHBIH yIOepKMBacMbIi 00BEM KCHIIONA, €CJIIM €ro INPHUBEICHHOE paCCTOSHUE
yAEpP)KMBAaHUS Ha XpoMmMaTorpaMMe paBHO 15 MM NpU CKOPOCTH ABIDKEHHUS IUArpaMMHOM JIEHTHI
600 Mm/4, pacxoe raza-Hocurens 30 MiI/MUH., TeMreparype xpomarorpadudeckoi kojaonku 90 °C u
Macce HeMOIBMKHOH (a3bl, paBHOH 4 T.

[lpu razoxpomaTtorpaduyeckoM oOmpelelieHHH aleToHa B cMmecH, Maccoir 10.5600 r, B kauecTBe
BHYTPEHHET0 CTaHAapTa HCIOJIB30BANIM METWIATHIKETOH B KomuuectBe 1.0500 r. Omnpenenutsb
MaccoBy0 m0iit0 (%) aneToHa 1o CIeAyIOMUM JaHHBIM:

KomnoneHT areToH METHIIITHIIKETOH

[Tnomanp MUKa, MM> 100 95

[TonpaBoyHBIH KO PHIHEHT 0.82 1.79
BAPHUAHT 2

. Kakas macca kobanbTa OCTaHeTCss B pacTBOpE, €CIIM 4epe3 KOJIOHKY, 3alOJHECHHYI0 5 T' KaTHOHHUTA,

mponyctimm 200.0 M pactBopa CoSO. ¢ konmnentpammerr 0.05 monw/n? llonHas auHaMuYeckas
0OMEHHasi EMKOCTh KAaTHOHUTA B JaHHBIX YCIOBUSIX pa3zesieHns paBHa 1.6 M3KB/T.

. HaBecky 1.5000 r oGpasua, conepxaiiero MgCl,, pactBopwiu B 200.0 mut Bogsr. 20.00 it 3TOTO

pacTBOpa MpOMYCTHJIM Yepe3 KOJIOHKY, 3allOJHEHHYI0 KarhoHutoM B H' — dopme, a simoar
orrutpoBaym 12.50 Mmm KOH ¢ konmenTpammeit 5.6 mr/mi. Paccunmrats MaccoByro momio Mg B
obpasrie.

. Paccuutath MAaCCOBYI JOJIIO all€TOHA U 3TaHOJIa B np06e, €CJIM BbICOTA U MOJYHIMPHHA IMUKOB 3TUX

KOMIIOHEHTOB Ha MOJYYEHHOM XpomaTorpamMme paBHbI, COOTBETCTBEHHO: 60 MM u 2 mM; 90 MM u
3 MM.

PaccunrtaTh BpeMs ynep:KMBaHUS KOMIIOHEHTA, 3TIOMpYIouierocst u3 KoJoHkH ¢ 200 T.T. mpHU CKOPOCTH
IBIOKCHUS JuarpaMMHOW IJeHTHl 720 MM/4, €Clli TIONYIIMPHUHA XpOMAaTOTrpauuecKoro IMrKa
COCTaBJISIET 3 MM.

IlepeyeHb BOPOCOB K 3K3aMEHY
Knaccugukanus MeTo10B XpoMaTorpapum.
OcHoBHbIE XpoMaTOrpaU4YecKux MNapaMeTpsbl.
CopbenTs! B xpoMarorpaduu. MMmoOunu3amnust CoOpoeHTOB.
Bimstnue pazmepa copOeHTa, TaBieHUe U JUIMHBI KOJIOHOK Ha MPOIECC
xpomMarorpadupoBaHUs.
[Tpomecchl, mpoTekaromuye B KOJIOHKE IPH MPOXO0KICHUH TTOABHKHON (a3bl; BUXpeBas
muddy3us, MonekyisipHas 1uddys3us, Macconepenadya U KUHETUKA COPOLUU -
JiecopOIru.
OnrtuMu3zanust XpoMaTorpapuyeckoro mnporecca.
BimsitHue BHEKOJIOHOYHBIX BKJIAJ0B HA Pa3MbIBAaHUE XPOMATOTPaUIECKUX ITHKOB.
I'panuenTHOE >71I0MPOBaHUE U €r0 MECTO B XpoMaTorpaduu.
Cnoco0sl 3a10THEHUsT KOJIOHOK.
HNonoobmennas xpomatorpadus. [lonBrxHbIE 1 HENOABM)XHBIE (a3bl (MOHUTHI,
XeJaTHbIE HOHHTHI), pelIacMbIe 3aJa4H.
HNonnas xpomaTtorpadusi, pemaemsle 3aa4u annapaTtypHoe ohopmiIeHHE.
OO6mas xapakrepuctuka merona TCX.



13.  OcHOBHBIE KOJTUYECTBEHHBIC METOBI, HcTiONb3yeMble B TCX (mpsiMble, KOCBEHHBIE
METO/IbI).

14. JlurannoobmenHas xpomaTorpadus; COpOSHTHI , JIIOEHTHI, pelllaeMble 3adauH.

15. H3oTepmbl copOumu. 3aBUCUMOCTb (POPMBI ITHKA OT U30TEPMBI; XpoMaTorpaduyeckoe
pa3MbIBaHUE.

16. BrpicokoaddexTuBHaAs KUIAKOCTHasE XpoMmartorpadusi, oopamieHo-(ha30BbIi U

HOpMaIbHO-(a30BbII BapHUaHTHI.
17. MexaHu3MBbI paclipe/ieJieHus] B XpoMaTorpaduu.
18. Hon-napHas u ocajoyHas XxpoMmaTorpapum.
19. Caepxkputnueckas ¢GirougHas XxpoMaTorpaguu.
20. Coueranue xpomaTtorpaduu ¢ IpyrumMu GU3NIECKUMH METOAaMU

Taﬁmma 9. HpI/IMepH OLOCHOYHBIX CPCACTB C KIIOUaMU IMPABUJIBHBIX OTBETOB

Ne

/11

Tun
3aJaHusA

DopMyIMPOBKA 331aHUS

IIpaBunbHBIM
OTBET

Bpems
BBITIOJTHEHHUS
(B MHHYTaXx)

[IK-1- CnocobeH aHaMM3UpOBaTh U WHTEPIPETUPOBATH PE3YIHTATHl XUMHUECKUX AKCIIEPUMEHTOB, HAOMIOIEHUH U
HM3MEpEeHuN

1

3amanue
3aKpBITOr0
THIA

B xakom uHTEpBase
HU3MEHSIOTCA pa3MeEpPhI
KOJUTOMTHBIX YaCTHIL?
a) 10% - 10”

6) 10° - 107

B) 107 - 10"

r) 10" - 107

0

XUMUYECKYIO HETITU3AIHIO
CBEXEro ocajaka KapOoHara
Oapus BBI3OBET JEKTPOJIHUT ...
1. CaCly; 2. BaCl,; 3. Na,COs;
4, HCl; 5. Hu omuH u3
3JICKTPOIUTOB

Haiinure COOTBETCTBUA
MEXIY METOJaMH IOIyYCHUS
KOJJIOUJIHBIX CHCTEM

1. ucneprupoBanue

2. Konnencamus

A)  coemMHEHHWE  aTOMOB,
WOHOB WJM  MOJIEKYlT B
arperaTsl

B)  nmpobnenme  KpymHBIX
YacTHUI AUCTIEPCHOM (ha3bl

B) nentuzanus

I') 3amena pacTBopuTens

J1) meticTBHe yIBTpa3ByKa

1_6: B, I
2-a,r

1-2

Pacnonosxute xuakocTu:
renTaH, yKCyCHast KACIOoTa,
U30IPOIUIIOBBINA CIIUPT, BOJA
B PsJI IO BO3PAcTaHUIO
BEIMYUHBI TOBEPXHOCTHOTO
HATSKEHUS.

Tak Kak TOBEpXHOCTHOE HATSKEHHUE ECTh
pe3yNbTaT HECKOMIIEHCHPOBAaHHOCTH
MEXMOJIEKYJISIPHBIX B3aUMOJACHCTBUI B
IIOBEPXHOCTHOM CJIO€, TO YeM OOJIblIIe
MEXMOJIEKYJISIPHBIE B3aUMOICHCTBUS B
00beMe KUAKOCTH, TeM Ooiblie O. CHlbl
B3alMOJEHCTBUSA, ONPEIENAIONNe
MTOBEPXHOCTHOE HATSHKEHHUE, MOTYT UMETh
pa3HyIo IPUPOY: TUCTIEPCUOHHBIE,
BOJIOPOJHBIE, AUMOJIb-IUIOJIbHBIE, JUMOJIb-

2-4




Bpewms

301151 AgCl B Bozie, ecniu BpeMst
HX OcelaHHus B ILEHTpudyre
cocrawio 10 wMuH 1pH
CIIEAYIOIINX YCIIOBUSX:
HUCXOAHBIN ypoBeHb A, = 0,09
M; KOHEUHBIM YPOBEHbL /h, =

0,14 M; IUIOTHOCTh
aucnepcHoi ¢asel p = 5,6 - 10°
Kr/M*; IUIOTHOCTh

JUCIIEPCUOHHOM Cpelpl Py =

YPaBHEHUIO

\/ 9y In(h k)
rEl s .
2p- p)o’ T

Vrnosas ckopocts @ =2sm/ 60, rae n -

YKCII0 000POTOB B MUHYTY (4acToTa
BparteHus). CiieqoBaTeNbHO,
23,14 1000

=105¢
60

w =

Ne Tun IIpaBuibHBII
A - dopmyIrpoBKa 3a1aHUS oTBET BBITIOJTHEHUS
(B MUHYTaX)
WHAYIUPOBaHHBIC, DIIEKTpOCTaTHUECKHE. B
MIEPBOM MPHUOIMIKEHUU TTOBEPXHOCTHOE
HaTSDKEHUE TPECTaBISeT CyMMY BKJIQI0B
BCeX BHUJIOB B3auMo/ieiicTBuii: 0 = od + on.
JucnepcuoHHbIE B3aUMOICHCTBUS
CYILIECTBYIOT JUIsSl BceX BelecTB. Jlis
HEMOJISIPHBIX )KUIKOCTEH (YTIIEBOIOPOIOB M HX
TaJIOTeHIPON3BOIHEIX) on=0 u o=0od . ms
TIOJISIPHBIX YKUJKOCTEH CYIIIECTBEHEH BKJIa]l
on. [loaToMy ¢ yBeTu4eHHEM MOISIPHOCTH
JKHUIKOCTH MIOBEPXHOCTHOE HATSHKECHUE
Bo3pacraeT. CrnenoBaTenbHO, IPaBUILHBII
OTBET: OTENT < OU30MP. CIHUPT <
OYKC.KHCIOTHI < <OBOJIBI.
5. Vxaxure 23,14 1-2
MoCJIe10BaTeIbHOCTh
00pa30BaHUs KOJIIOUIHON
YaCTHUIIBI MUTIEIIITBI
1) AncopOuroHHBIH
(074
2) Slnpo
3) Arperar
4) uddysHsli croi
6. 3amanue | [y kakux cucrteM Bo3MOXHO | Ha ocHOBaHMHM TepMOIUHAMHYECKUX 2-4
OTKPBITOTO | IPUMCHCHHUE YPABHCHIS TIPeICTaBIICHUH, HCIIOIh30BAHHBIX IIPH BHIBOJIE
THIIA I'uG6ca? ypaBHeHus ['u060ca, MOXKHO c/ie/IaTh
3aKJII0YEHHUE, YTO OHO CIIPaBEIUBO IJIs
pa30aBIIEHHBIX CUCTEM B JIFOOOM arperaTHOM
coctosiHud. OHAKO HA MPAKTUKE OHO MOXKET
OBITh MCIIOJIE30BAHO JIs ONPEACICHHS
BETTMYWHBI aJCOPOINH JIUIIb IS CHCTEM, IS
KOTOPBIX BO3MOYKHO SKCIIEPUMEHTAIBHOE
OTIPEJICIICHHUE TOBEPXHOCTHOTO HATSXKCHUA, T.
€. ISl CUCTEM JKUJIKOCTh-Ta3 U KUIKOCTh-
KUJKOCTB.
7. Uto Takoe komyc Tuamamsa? | PaccesHue cBeTa yacTHUIIAMH KOJIJIOMIHOTO 2-3
[Mpusenute MpUMEPHI | PacTBOPA, MO3BOJISIIOIIEE BUICTH HAIPABICHUE
HCTIONIb30BAHHS JIAHHOTO | My4YKa CBETa, MPOXOMAIIEIO CKBO3b
SIBJICHUS B KOJUTOMUTHOM | KOJIIOMIHEIN pacTBop. Ha addexre Tunmanst
XUMHH. OCHOBAH PSiJ] ONITHICCKUX METOJOB
oTpeieTICHHs pa3MepoB, (pOpMBI 1
KOHIICHTPAIINY KOJIOUIHBIX YaCTHIl U
MaKpOMOJIEKYJI.
8. Paccuurtate pamuyc 4acTuil Paanyc wacTuu paccudThIBalOT 110 3-5




n/n

Tun
3aJaHug

dopMyIUpOBKa 3aJaHUs

IIpaBuibHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MUHYTaX)

10.

1-10° Kr/M>; yacrora
BpallleHus: NeHTpupyrn u =
1000 o06/MHH; BSA3KOCTH 1 =
1-10°IIa-c.

Hammmure kakas Muienia
oOpa3yercss TpU CMEUICHUU
pacTBOpOB Xjopuaa Oapus H
cynbdara HaTpus (W3OBITOK).
AprymMeHTupyiTe CBOH OTBET,
HCIIOJIb3YsI MPaBUJIA.

{[BaSO4]m-nSO+>- (2n-x)Na"}*- xNa"

Paccuutate  MoOsEKyISpHYIO
Maccy MoJMaMua B METaHOJIe
IO OTBITHBIM JaHHBIM METOAA
yIBTPaleHTPU(PYTUPOBAHUSL:

KO3 GUITHCHT KOHCTaHTBI
CeTMMEHTALINU pr
0ECCKOHEYHOM pasBeicHUH
pacTtBopa S, =1,95;

KOHCTaHThl ypaBHeHHs K =

1,86- 107 b=0,47.

YPABHEHUIO

lgM =

lgM =
& b

~0,2900- 2,2695  0,2900- (- 1.7305)

g, - ng.

=)

0,47

0,47
M =1,99 10"

MornekyIsapHyl0 Maccy pacCUMTBIBAIOT TIO

=42989,

3-5

YK-4 CrnocobeH MpuUMeHSTH COBpEMEHHBIE KOMMY
A3bIKe(Kax), A7 a

KaJIEMUUECKOTO M MPOhecCHoHaI

HUKATHBHBIC TEXHOJOTHH, B TOM YHCIIC Ha WHOCTPAHHOM(HBIX )
BHOT'O B3aUMOJCICTBUS.

L

3amanue
3aKPBITOrO
THIA

The method based on the
measurement of the electrode
potential in the analyzed
solution and after the
introduction of a known
volume of the standard
solution is called

1) calibration curve method
2) electrode calibration
method

3) standards method

4) additive method

4

1-2

1. Chromatographic analysis
methods are classified by:

a) aggregate state of the
system phases;

b) separation mechanism;

c) the form of the process;

d) retention time and volume
of substances;

a,b

In chromatography, the
retention time is the time:

1) component output from the
entry point

2) necessary for sorption

3) required for elution of the
component from the moment
of introduction to the peak

maximum




Tun
3aJaHug

dopMyIUpOBKa 3aJaHUs

IIpaBuibHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MUHYTaX)

4) necessary for separation of
the mixture

In which chromatographic
method, the main factor
determining the retention of
the component is dissolution
in the stationary phase:

1) adsorption

2) distribution

3) ion-exchange

4) Athena

5) molecular sieve (size-
exclusion)

1-2

How does the retention time
(volume) depend on the
solubility of the compound in
the mobile phase?

1. the greater the solubility,
the shorter the retention time
2. the lower the solubility, the
longer the retention time

3. the greater the solubility,
the longer the retention time
4. solubility does not affect
retention time.

1-2

3aganue
OTKPBITOTO
THIIA

Establish the correct sequence
of assay using ionite

Passing the analyzed solution
through an ion exchange
column

Preparation of ionite
Calculation of Salt Content in
Solution

Titration of the collected
solution

Ion exchange column washing

1. Preparation of ionite

2. Ion exchange column washing

3. Passing the analyzed solution through an ion
exchange column

4. Titration of the collected solution

5. Calculation of Salt Content in Solution

2-4

What is the main difference
between gas chromatography
and liquid chromatography?

The difference is that in liquid chromatography
the sample is transferred through equipment in
liquid solution and in gas chromatography the
sample is transferred through equipment in gas
phase. The name of these two methods is given
depending on the phase of movement.

2-4

Name the main practical
differences between the UV
spectrophotometric detector in
HPLC and the
photodiodinometric one:

The main practical differences between the UV

spectrophotometric detector in HPLC and the

photodiodomatric detector are:

1. Multi-wavelength signal recording

capability

2. Ability to record the absorption spectrum of
separated substances

What ionization methods are
used when using mass

When using mass-selective detectors in liquid
chromatography

2-4




Bpewms

Ne Tun IIpaBuibHBII
®opmynupoBKa 3a1aHUS BBITIOJTHEHUS
n/m | 3amaHus OTBET
(B MUHYTaX)
selective detectors in liquid 1. Electrospray
chromatography 2. Thermospray
10. What ionization methods are | What ionization methods are used when using 2-4

used when using mass
selective detectors in gas
chromatography:

mass selective detectors in gas
chromatography:

TIK-3. Cnocobeu

BBIO

MPOBOJMUTH DKCIIEPUMEHTAIBHBIE W PacUYETHO-TEOpETHYECKHEe paboThl MO 3aJaHHOH TemMe B
AQHHOM 00IaCTH XMMHUH, XUMHUUECKON TEXHOJIOTHH WJIK CMEKHBIX C XUMHUEH HayKax.

L

3aganue
3aKPBITOrO
THIA

B xakom uHTEpBase
HM3MEHSIOTCS Pa3Mephl
KOJUIOUHBIX YaCTHUIL?
a) 107 - 10°

0) 10° - 107

B) 107 -10*

r) 10" - 10

0

XUMUYECKYIO METITH3ALIIIO
CBEXEro ocajka KapOoHara
KaJIbIHSI BBI3OBET JICKTPOJIUT
1. CaCly; 2. BaCly; 3. Na,CO:s;
4, HCl; 5. vHM omuH u3
3JICKTPOJIUTOB

1-2

Hatinure COOTBETCTBUS
MEXIy METOJaMH TIOIYYCHHUS
KOJUIOMIHBIX CUCTEM

3. JlucmeprupoBaHue

4. Konnencamnus

A)  coemuHeHHWE  aTOMOB,
WOHOB  WJM  MOJIGKYlT B
arperarsl

b) npobnenme  KpymHBIX
YaCTHUIIL UCTICPCHOM (ha3bl

B) mentuzanms

I') 3ameHa pacTBopuTENs

J) neiicTBHE yabpTpa3ByKa

1_67 B, I
2-a,T

Pacronoxure sXUIKOCTH:
renTaH, YKCyCcHas KHACJIOTa,
H30TPOIIIIOBBINA CITUPT, BOJA
B PSiJ IO BO3PACTaHUIO
BEJIMYMHBI TOBEPXHOCTHOTO
HATSHKEHUA.

Tak Kak TOBEpXHOCTHOE HATSHKCHHUE €CTh
pe3yIbTaT HECKOMIIEHCHPOBAaHHOCTH
MEKMOJIEKYJIIPHBIX B3aUMOJECHCTBUI B
MTOBEPXHOCTHOM CJIO€, TO YeM OOJIbIIIE
MEXMOJICKYJISIPHBIC B3aUMOJICHCTBUS B
00beMe JKUAKOCTH, TeM Ooblie O. CHilb
B3aUMOJIEHCTBUS, OTIPEICTSAIOIINE
[TOBEPXHOCTHOE HATSHKCHHUE, MOTYT UMETh
Ppa3HyIo IPUPOLY: TUCTIEPCUOHHEIE,
BOJOPOAHEIE, TUIIOJIb-TUIIOJIBHEIE, TUII0JIb-
WHAYLHPOBaHHbBIE, DIIEKTpOCTaTHYECKuE. B
IIEPBOM IPUOJIMKEHUN TTIOBEPXHOCTHOE
HaTSDKEHUE TPECTaBISeT CyMMY BKJIAI0B
BCEX BHUIOB B3aMMOAEHCTBUI: O = od + on.
JucrniepcuOHHbBIE B3aUMOJEHCTBUS
CYIIECTBYIOT AJISl BCeX BemiecTs. J{ist
HETIOJISIPHBIX KUAKOCTEH (YTIESBOTOPOIOB M HIX

2-4




Bpewms

obpasyeTcss TIpH CMEIICHUHN
pacTBOpPOB xJyopuaa Oapus u

Ne Tun IIpaBuibHBII
A - dopmyIrpoBKa 3a1aHUS oTBET BBITIOJTHEHUS
(B MUHYTaX)
raJIoreHIpou3BoIHbIX) on=0 u o=od . ans
TOJIAPHBIX KUAKOCTEH CYIIECTBEHEH BKJIA
on. [ToaToMy ¢ yBeTHYEHUEM TTOIIPHOCTH
YKUIKOCTH TIOBEPXHOCTHOE HATSKEHUE
Bo3pactaeT. Cie1oBaTeIbHO, MPABUILHBII
OTBET: OTENT < OU30Mp. CIUPT <
OYKC.KHUCJIOTHI < <OBOJBI.
5. Vkaxxkure 2,3,1,4 1-2
MOCJIEIOBATENBHOCTh
00pa30BaHUs KOJIOUIHON
YaCTHUIIBI MUIIEIIIBI
5) AncopOImoHHBIH
ciou
6) Smpo
7) Arperar
8) Jluddy3usiii cnoit
6. 3aganue | Jns xkakux cucteMm Bo3MOkHO | Ha ocHOBaHMM TepMOIMHAMUYECKUX 2-4
OTKPBITOTO | IPUMEHEHNE YPaBHEHHS MIPEJICTaBICHUH, NCIIOb30BaHHBIX MTPH BBIBOJIE
THTA I'u66ca? [TonTeepauTe OTBET | ypaBHeHUs ['MOOCa, MOXKHO ClIeNIaTh
apryMeHTamu. 3aKJII0YCHHUE, YTO OHO CIIPaBEIUBO IS
pa30aBICHHBIX CHCTEM B JIFOOOM arperaTHoM
cocrostanr. OTHAKO HA MPAKTHKE OHO MOXKET
OBITh HCIIOJIE30BAHO YIS ONPEACICHHS
BEJIIMYUHBI a/ICOPOIIVH JIHIIE JIJISI CHCTEM, IS
KOTOPBIX BO3MOXKHO IKCIIEPHUMEHTAITEHOE
OTIPEJICIICHIE TTOBEPXHOCTHOTO HATSIKCHUS, T.
€. JUTSL CUCTEM XKHUJKOCTh-Ta3 U KUIKOCTh-
YKUJIKOCTb.
7. Uto Takoe konmyc Tunmansa? | PaccesHue cBeTa yaCcTHUIIAMHU KOJIJIOMIHOTO 2-3
[Mpusenute MIPUMEPHI | PacTBOpA, MO3BOJIAIONIECE BUICTh HAIIPABIICHUE
HCTIONTb30BAHHS JTAHHOTO | TTy4YKa CBETA, MPOXOSIIETO CKBO3b
SBICHWSI B KOJUIOMIHOW | KOJUIOMIHBIM pactBop. Ha addexre Tunmanst
XUMHH. OCHOBAH PSiJl ONTUYCCKUX METOJIOB
orpeJieICHHs pa3MepoB, (GOpMbI 1
KOHIEHTPAINH KOJJIOUTHBIX YaCTHIL
MaKpPOMOJIEKYIIL.
8. Paccuurate paguyc yacTun Paguyc wyactuiy paccuuThIBAKOT 110 3-5
301 AgCl B Bozie, eciiu BpeMsi | ypaBHEHUIO
WX oOceqaHWs B LeHTpudyre o \/ 97 In(h/h)
coctagwio 10 MuH TIpM B ETP R P
CIIEyroIuX YCIIOBHSIX: Vrnosas ckopocts @ =2sm/ 60, rae n -
MCXO/IHBI ypoBeHb /1 = 0,09 4UCII0 000POTOB B MUHYTY (YacToTa
M; KOHEUHbIH ypoBeHb /i = BpaeHus ). Ciie10BaTenbHO,
0,14 M; IJIOTHOCTh 2 3,14 11000 y
o _ 3 w =————=105¢c
muctiepcHoi daser p = 5,6+ 10 60
Kr/M>; [UIOTHOCTh
JIUCTIEPCUOHHOW CpEellbl Py =
1-10° KI/M; yacTroTa
BpamieHusi neHtpudpyru u =
1000 o6/MHH; BA3KOCTH 1 =
1-10°Ta-c.
9. Harmmure kakas wunesvia | {[BaSOslm-nSO4™- - (2n-x)Na'}*- xNa* 3-5




Bpems

Ne Tun IIpaBuibHBII
dopmyIrpoBKa 3a1aHUS BBITIOJTHEHUS
I/m | 3amaHus OTBET
(B MUHYTaX)
cyiabdara Hatpus (U30BITOK).
AprymMeHTupyiTe CBOH OTBET,
WCTIOJIB3YsI PaBHUIIA.
10. OnpenenuTs MacCOBYIO JIOJIIO K. S 3-5
5 o w. (%) =121 100
(%) MeTaHa u 3TaHa B ra30BOit i n
cMecH, eClH IIOIATH 51 K S;
xpoMmarorpapuIeckux IHKOB 1 2380
u HOIIPABOYHBIE | ((MeTaHa) = g 100 =68.14 (%).
K03 (pPUIIEHTHI 3TUX 1.2380+1.1540
KOMITOHEHTOB PaBHBI, 1.15 40
COOTBETCTBEHHO: 80 MM* W w(otana) = 100 =31.86 (%).

1.23 mm?, 40 mm? 1 1.15 MMm>.

1.2380+1.1540

7.4. MeTonnueckue MaTepHualibl, oNnpeejsomye Npoueaypbl OeHMBAHUS 3HAHUIA,
YMeHHii, HABBIKOB U (MJIM) ONIbITA AeSITeIbHOCTH.

Ta6auna 10. TexHonoruueckasi KapTa PEMTUHTOBBIX 0AJIOB MO AUCHUIUIINHE

KonuuectBo MaxkcumainbsHoe
Ne Kontponupyemsie . Cpox
/1 MEPOTIPHSITHS MEPOIIpHATHH KOTMHACCTBO MPeCTaBICHS
/ Ganmsl 6amroB
OcHoBHO¥ 0/10K
1. Omuemul no 1ab60pamopHuim pabomam 5 15 10 PACIUCAHUIO
2. Sawuma pepepama 10 10 M0 PaCIUCaHUIO
3. Bouinoanenue pewenus 3a0au 5 5 110 PACIIMCAHUIO
4. Koumponvnas paboma 10 10 0 PACIUCAHUIO
Bcero | 40 | -
BJok GonycoB

5. Tlocewenue 3ansamuil 0,2 3
6. Csoegpementoe GblNOIHEHUEe BCEX

3a0aHUll 0,3 3
7. Teopueckuti n00X00 K GbINOJHEHUIO

3a0anull 0.1 4
Bcero | 10 | -

JlonmoiHUTEILHBIN 0JIOK
8. | Ox3amen | 50 50
Bcero 50 -
HUTOro 100
Tab6auna 11. Cucrema mrpadoB (ISl OJHOTO 3aHATHS)
IToka3zaresnb bann

Onosoanue na sausmue -0,5
Hapywenue yuebnoil oucyuniunwl -5
Hezomoenocmu x 3ansamuio -10
Ilponyck 3ansmus 6e3 yeaxcumenbHoOU NPUYUHbLL -0,2




Taoéauna 12. Illkana mepeBoga PeUTHHIOBBIX OAIJIOB B UTOTOBYIO OIIGHKY 3a CEMECTp IO
JTUCITUTUTHE (MOJTYJTIO)

CyMMma 6ajnioB OreHka 1o 4-0aJIJIbHOM IIKaJIe
90-100 5 (OTIMYHO) 3a4TeHo
85-89 4 (xoporio)
75-84
70-74
6569 3
6064 yIOBJIETBOPUTEIHHO)
Hwuxe 60 2 (HEeyJIOBJIETBOPUTEIHHO) He 3auTeno

[Ipn peanuszanyu JUCHUIUIMHBEL (MOAYJIS) B 3aBUCUMOCTH OT YPOBHSI IOATOTOBJIEHHOCTH
o0yyaromuxcs MOTYT ObIThb HCIHOJB30BaHbI MHBIE (DOPMBI, METO/bI KOHTPOJS U OLEHOYHBIE
CPEICTBA, UCXOMSI U3 KOHKPETHON CUTYALINH.

8. YYEBHO-METOJNYECKOE U UHOOPMAIIMOHHOE OBECNEYEHUE
TUCHMUIIINHBI

8.1. OcHoBHas uTEpaTypa

1. Tentun 0. A. ®usndeckue MeTonbl UccieaoBaHus B xumuu : Jlon. M-Bom oOpa3oBanus
P® B kauectBe yueO. s By30B. - M. : Mup, 2019. - 683 c. - (Meroas! B xumun). - ISBN 5-03-
003470-6: 377-00, 379-63, 205-26 : 377-00, 379-63, 205-26.

2. CepoB I0.M. Xpomatorpaduueckne MeTOabl aHanmu3a: yded. mocooue / FO.M. Cepos,
B.10. Konroxos, A.1O. Kprokos, 3.B. Ilcxy, K.H. XXaBoponkosa. - M. : U3narensctBo PY/IH,
2021. - 218 c. URL: http://www.studentlibrary.ru/book/ISBN9785209035749.html (3BC
«KoHCynbTaHT CTyIeHTa»)

8.2. JlonosiHuTeAbHAS JIMTEpPATYypa:

1. duszuko-xuMHYECKHe METOAbl aHanu3a. YdeOHo-meroauyeckoe mocobue /O. C.
Canomuena, B.B. IlakupoBa, B.B. VYpanoBa. — Acrtpaxanp : W3znarens: Copoxun Poman
BacuneeBnu, 2015. - 116 c.

2. Bacumnbes, B.Il. Ananmutnueckas xumusa. B 2-x ki, KH. 2. OHU3HKO-XUMHYECKHE METOIBI
aHanuza : Pex. M-BoM oOpa3oBanusi P® B kauecTBe y4eO. as BY30B. - 4-€ U3/. ; CTEPEOTHII. -
M. : Ipoda, 2004. - 384 c. : un. - (Beicmee oopazoBanue). - ISBN 5-7107-8746-9 (k. 2): 67-83,
134-00 : 67-83, 134-00.

3. BacrokoBa A.T., Ananutnyeckas xumus. Y4ueOHuk Juist Oakanaspos. M. : Jlamkos u K,
2020. - 156 c. URL: http://www.studentlibrary.ru/book/ISBN9785394028373.html (9bC
«KoHCynbTaHT CTyIeHTa»)

4. XaputonoB lO.f., Ananutnueckas xumus. AHanutuka 2. KoJuyecTBEHHBIN aHAIN3.
OU3NKO-XUMUYECKHE (MHCTpyMEHTalbHble) MeToabl aHanu3za. M. : [D0OTAP-Menua, 2019. -
656 c. URL: http://www.studentlibrary.ru/book/ISBN9785970429419.html (9bC «KoucynsTant
CTYJCHTA»)

8.3. Ilepeuenb pecypcoB HH(OPMAINMOHHO-TEJIEKOMYHUKANMOHHON ceTn « AHTEepHETY,
HEe00XO0AMMBbIH J1JI1 OCBOCHUS M CIUIIINHBI:

1. OnekrpoHHas Oubnuoteunas cucreMa (ObC) OO0 «llomurexpecype» «KoHcynpTaHT
CTyleHTa»: www.studentlibrary.ru
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHbI

MartepuaabHO-TEXHUYECKOE OOecredeHne y4eOHOW ITUCIHIUIMHBI BKIIOYaeT B cels
y4eOHBIC ayIUTOPHUH ISl IPOBEJACHUS JICKITMOHHBIX 3aHATUM, OCHAIICHHBIE MYJIbTUMEIUUHBIMU
MPOEKTOPaMU JIs IEMOHCTPALUY y4eOHOT0 MaTepuara.

JlaGopaTopHbIii TpPakKTHKyM oOOecIiedeH JIabopaTopuer, XUMHUYECKUMH pPEaKTHBAMH,
nabopaTopHoil mocyAoi U y4eOHO-HaydHBIM oOopymoBaHueM: crektpodoTomerpsl 19 5400,
[122300; ananuzatops! xkuakocterd pH-meTpsl «kcnept-001», HOHOCETEKTUBHBIE AIEKTPOIBI,
HEeHTpU(yru, MAarHUTHBIE MEIIANKH, pedpakToMeTp, XpomaTorpad «LIser-500 M.

10. OCOBEHHOCTH PEAJTM3ALNHA JUCHUTLINHBI (MOIYJISA) IIPA
OBYYEHUM UHBAJIMJIOB U JIUL[ C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU
3JIOPOBbS

Pabouas mnporpamMma JUCHMIUIMHBI (MOIYyJsl) NPU HEOOXOAMMOCTH MOXKET OBITh
aJlanTUpoBaHa /Il 00y4eHus (B TOM YHMCIe C MIPUMEHEHUEM JTMCTAaHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH) JIMI C OrpaHHMYCHHBIMH BO3MOXKHOCTSIMHM 3[0pPOBbs, HMHBaIMIOB. s 3TOro
TpeOyeTcst 3asiBJieHHe 00y4aroUXcs, IBISIOMUXCS JINAMU C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU
3I0pOBbsl, MHBAIUIAMM, WIM HX 3aKOHHBIX NPEICTaBUTENECH M PEKOMEHJIALMHU IICHXOJIOrO-
MeJHNKO-TieJarornyeckol komuccuu. [Ipu oOyueHuH JUI] C OrpaHUYEHHBIMU BO3MOKHOCTSIMH
3I0POBbSl YUMTBHIBAIOTCS MX HWHAWBUAyalbHBIE IcUXopu3zndyeckue ocobeHHocTu. OOydeHue
WHBAJIUJIOB OCYUIECTBIIIETCS TakXK€ B COOTBETCTBUM C HWHAMBHAYAJIbHOH MpOrpaMMoii
peabunuranuu WHBaIUAA (IPU HATHYHUH).

Jnst urp ¢ HapyIIeHHEM clyXa BO3MOXKHO TpeJIOoCTaBlieHHe yueOHoW uHdOopmanuu B
BU3YyalbHOU (popMe (KpaTKUit KOHCTIEKT JICKIIHIA; TeKCTHI 3aJJaHH, HalleYaTaHHbIE YBETUICHHBIM
mpudToM), Ha ayAUTOPHBIX 3aHATUSX JOIYCKAaeTCs MPUCYTCTBUE AacCHCTEHTa, a TaKxke
CYpIIOTIEPEBOUYMKOB U  TU(IOCYPAONEPEBOUUKOB. TEeKyIMil KOHTPOJIb yCIIEBAEMOCTH
OCYIIECTBISIETCS B MHCbMEHHOH (opmMe: 0Oydarouuiicss MUCbMEHHO OTBEYAaeT Ha BOIPOCHI,
MUCbMEHHO BBINOJHAET IMpakTudeckue 3ananus. [lokmax (pedepar) Takke MOXKET OBITH
MIpeJICTaBJICH B MUCbMEHHOU opMe, pH 3TOM TpeOOBaHUs K COIEPKAHUIO OCTAIOTCS TEMH XK€, a
TpeOOBaHUS K KaUeCTBY M3JIOKEHHS MaTepuasa (MOHITHOCTh, KAUeCTBO PEUH, B3aMMO/ICHCTBHE C
ayIuTOpHel W T. J1I.) 3aMEHSIOTCA Ha COOTBETCTBYIOIIME TpeOOBaHUS, NpEAbABISEMbIE K
MUCbMEHHBIM paboTaM (KadecTBO O(GOpMIICHHS TEKCTa M CIHUCKa JIUTEPaTypbl, TPaMOTHOCTb,
HaJIMYUe WUTIOCTPALIMOHHBIX MaTepuanoB U T. A.). IIpomexyTouHas arTectauus Uisl JIMI[ C
HapyIIEHUSIMUA CJIyXa IMPOBOIUTCS B NMHUCBMEHHOH (opme, NMpHU ITOM HCIOJIB3YIOTCS 00Iue
KpuTepun oueHuBaHusA. [Ipm HeoOXoauMocTH BpeMsi MOATOTOBKM K OTBETY MOXET ObITh
YBEJINYEHO.

Jng nun ¢ HapylleHHeM 3peHMsl JOMyCKaeTcsl ayJuallbHOe IPEJI0CTaBIICHHE
uHpOpMaIlMK, a TaKkKe HCIOJIb30BAaHUE HA AayAWTOPHBIX 3aHATHUSAX 3BYKO3AIMHCHIBAIOIINX
YCTpOUCTB (IUKTOPOHOB ™ T. 1.). JlomyckaeTcs MNPUCYTCTBHE Ha 3aHATUSAX aACCHUCTEHTA
(TIOMOIIIHKKA), OKa3bIBAIOLIETO 00YYAIOIUMCS HEOOXOUMYIO TEXHUYECKYIO MOMOIIb. TeKymuit
KOHTPOJIb yCIIEBAEMOCTH OCYLIECTBIIsIeTCS B YCTHOU (opme. [Ipu mpoBeaeHNHN MPOMEXYTOUHOM
aTTeCTalluu Ui JIUI] C HapyLIICHUEM 3pEHUs] TECTUPOBAHHE MOXET OBbITh 3aMEHEHO Ha YCTHOE
co0ece10BaHuE IO BOIIPOCAM.

Jlig nui ¢ orpaHUYEHHBIMM BO3MOKHOCTSIMH 3/10pPOBbS, MMEIOIINMX HApPYLIEHHUs] OIIOPHO-
JBUTATEIBHOIO ammapaTa, Ha ayJIUTOPHBIX 3aHATHSAX, a TaKXKe IMPH IPOBEACHUM MPOLEAYD
TEKYIEro KOHTPOJIS YCIEBAEMOCTH U POMEXKYTOYHON aTTeCTallud MOTYT OBITh IPEAOCTABICHbI
HEOoOXOUMbIE TEXHUYECKHE CpeacTBa (MEepCOHANBHBIM KOMIBIOTEp, HOYTOYK WIM Jpyroi
raJpKeT); JOMyCKaeTCsl MPUCYTCTBUE aCCUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOLIETO 00YYaroIIUMCs
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh paboyee MECTO, MepeBUraThCs M0 ayIAUTOpUH,
MPOYUTATh 33JaHue, OPOPMUTH OTBET, OOIATHCS C MPENOaBaTEIeM).
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