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0.

Conepxanue
CTp.
Llenu n 3a1a4n TUCIUATUTNHBI
Mecto nqucuumianabl B ctpykrype OITOIL.
TpeboBaHus K pe3ynbTaTaM OCBOCHUS IUCIUILTUHBI
O0beM TUCIMIIMHBI U BUIBI Y4eOHON pabOThI

Conepxanue TUCHUILIAHBI

5.1 Coneprxanue pa3ieoB U TEM TUCIUTLIIAHbI

5.2 Pa3aenbl TUCIUTUIMHBL U MEXIUCITUTUTMHAPHBIC CBSI3H C
obecrieunBaeMbIMH (ITOCIIEAYIOMUMH ) TUCITUTITHHAMU

5.3 Pa3aensl v TEeMBI JUCIUTUIMH ¥ BHUJIBI 3aHATHIA
[lepeyeHp ceMMHApPCKHX, TPAKTUYECKUX 3aHSTHH, JIAOOPAaTOpHBIX pPadoT, IUIaH
CaMOCTOSITEITLHOM pabOThI CTYICHTOB, METOAMYCCKHE YKA3aHWSI TIO OpraHM3allii
CaMOCTOSITEITHHOM pabOThI CTY/ICHTOB
6.1.  Ilnman caMOCTOSATENBbHOM PabOThI CTYJCHTOB
6.2. Mertoanyeckue YyKazaHus [0 OPraHU3aIlMUd CaMOCTOATEIbHOMN

paboThI CTYICHTOB

[IpumepHas TemMaTHKa KypCOBBIX padoT (ITPOEKTORB) (MIPH HATHMIHH )

'YueOHO-MeToIIecKoe v MH(POPMAITMOHHOE 00SCTICYEHE TUCIMILTHHEI (MO ):
a) OCHOBHas JIUTEpaTypa;
0) MONOJIHUTENbHAS JINTEPATYPa;
B) IpOrpaMMHOE 00eCIIeUeHNUE;
r) 6a3bl JaHHBIX, TOUCKOBO-CIPABOYHBIC M HH(OPMAIIMOHHBIE
CHCTEMBI
MartepuanbHO-TEXHHUECKOE 00eCTIeUeHUE TUCITUTUTHHBI

10. OGpa3zoBarenbHbIC TEXHOJIOTHH

11. Onenounsie cpencrea (OC)



L Ieaun u 3aga4y AMCUUILIMHBI:

eap IUCHUIIIMHBI — HW3YYEHHUE OCHOB TEOPUM M MPAKTUKU XHUMHUYECKHMX METOJ/IOB
Ka4eCTBEHHOTO0 UM  KOJIMYECTBEHHOI'O AHAJIM3a, MCCICIOBAHUS HEOPraHUYECKUX U
OpPraHMYeCKUX COEJUHEHHUH, TMOKa3aTh pPOJIb AHAIUTUYECKOM XHWMHU B CHCTEME Hayk,
HAaY4YUTb HHTEPIPETUPOBATH IKCIIEPUMEHTAJIBHBIE PE3YIIbTATHI.

33)13‘11/[ KypcCa - B pE€3yJIbTaTC U3YYCHUA JAHHOI'O KypCa CTYACHTHLI JOJI’KHBI TIO3HAKOMUTLCS
C TEOPETHYECKUMH OCHOBaMHU M TIpHeMaMu MpoOooTOOpa W MPOOOMOATOTOBKH, OCBOWTH
OCHOBHBIC 3dKOHOMCPHOCTHU paBHOBeCI/Iﬁ U TIPOTCKAHUA PAa3JIMYHBIX TUIIOB XHUMHYCCKUX
peaKIuii, OCHOBHBIC METOABI pa3JelicHUs W KOHIIEHTPUPOBAHHS, OBJAJIETh XUMHUYCCKUMHU
MCTOJaMU aHAJIM3a Pa3JIMIHBbIX OG’bGKTOB.

I1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnaa guciuiuinHa «AHanutndeckas xumus» b1.0.18 orHocHuTcs K 00s3aTENLHON
YacTH y4eOHOTO TUTaHa MPOTpaMMbI TIOAT0TOBKH 10 Hanpasiienuto 04.03.01 Xumws.

JIist u3ydeHust TaHHOW y4eOHOW MUCHIMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U HaBBIKH,
dbopMupyemMbie MPEANIECTBYIOMUMU AuciuiinHamMu: «Heopranudeckas xumusy», «Dusukay,
«MaTteMmaTuka.

Hepequb MOCICAYIOMUX y‘I€6HBIX AUCHUIIIMH, OJId KOTOPBIX HCOGXOI[I/IMBI 3HaHHA,
YMEHUS U HaBBIKH, POPMUPYEMbIC TaHHON yU4eOHOW MUCIUIUIMHOMN:

OcBoeHHe JUCHUIUIMHBI «AHAJUTHYECKass XHUMUS» SBISETCS HEOOXOAMMOW  JUIs
HOCJEIYIOIEro M3y4eHHUsl IUCHMIUIMH «Dusnueckas XuMUA», «XHUMUYECKas TEXHOJIOTHUAN,
«AHaNN3 CIOXHBIX OOBEKTOB», «MeTonbl pa3feleHus W KOHICHTPUPOBAHUM», «DH3UKO-
XMMHUYECKHE METObI AHAJIN3a», IPH BHITOJIHEHUS KBATU()UKALMOHHBIX padoT.

III. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI
[Tpouecc ocBoeHMS TUCUUIUIMHBI HaMpaBiieH Ha (POPMUPOBAHKE FJIEMEHTOB CIIETYIOIINUX

komnereHnuil B cootBerctBUU ¢ ®I'OC BO no nannomy Hampasiienuto noarotoBku 04.03.01
XUMUL.

Ilepedyenb MiIaHMPyeMBbIX Pe3yJIbTATOB 00y4YeHHs MO0 JUCHUIINHE, COOTHECEHHBIX C
HHIUKATOPAMH I0CTHKEHHUS KOMIIeTeHI

Komnerenuus HNuauxkaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTeHIM
OIIK-1 Coocoben WK onk-1.2 3HATB: TEOPETUYECKHE OCHOBBI
aHaJIM3UPOBATh U [Ipennaraer o
AHATUTUYECKOMN XUMUH,
MHTEPIPETUPOBATH UHTEpPIIpETAIII0
pe3yIbTaThl XUMUUYECKHUX pe3yabTaToOB CymecTBo peakmnu u
OKCIICPUMCHTOB, COOCTBEHHBIX MPOIECCOB, HCMOJIb3YEMBIX B
HaOJIO/IEHUN ¥ U3MEPEHUN | DKCIIEPHUMEHTOB U .
AHAIUTUYECKOU XUMUH;
pacyeTHo-
TEOPETUYECKHUX PAadOT C | MPHHIIUIIBI U obnacTtu
MCHOIL30BAHUCM HCIIOJIb30BaHUS OCHOBHBIX
TEOPETHYECKUX OCHOB
TpaIIHOHHBIX 1 METOJIOB XMMHUYECKOI0 aHaIH3a.




HOBBIX pa3aciIOB XUMHWNU

WUmers  mpexacraBieHue 00

0COOEHHOCTSIX 00BEKTOB

aHaJin3a.

YMmerh: HOArOTaBINBATh

00BEKTHI HUCCIICAOBaHUA JIIsL

aHaImu3a, IIPOBOJUTH
JKCHEPUMEHTAIIbHBIE
WCCIICIOBAHUS 1O  3aJaHHOU
METOJIUKE, paboTtath Ha
anmaparype, NOpPUMEHSIEMOH B

AHAJIMTHYCCKHUX HCCICIOBaHUMAX.

Baanern: HaBbIKAMU
MIPUMEHEHUS TEOPETUYECKUX
OCHOB npu MPOBEICHU U

AHAIMTUYECKUX PEAKLMM IS
ONpPENCIECHUS  DJIIEMEHTOB B

pa3IUYHBIX 00BEKTaX.

OIIK-2 Cnocoben
MIPOBOJIUTH C COOJIIOICHHEM
HOPM TCXHHUKU
0€30MacCHOCTH XUMUYECKHIA
OKCIICPUMCHT, BKJIHOYUasd
CHHTE3, aHAJIN3, H3y4YCHUE
CTPYKTYpPBI U CBOMCTB
BEIIECTB  MaTEPHAJIOB,
HCCIIEIOBAaHKE TIPOIIECCOB C
UX y4aCTHEM

HﬂK OIIK-2.1 Pa60TaeT C
XAMHYECKAIMU
BEIIECTBAMHU C
COOJTFIOICHHEM HOPM
TEXHUKHU 0€30ITaCHOCTH

3HaTh: paBUIa U HOPMBI
TEXHUKU 0€30MaCHOCTH NpU
paboTe ¢ XUMHUIECKUMHU
peakTHBaMu U PU3UUECKUMHU
puOOpaMu.

NKormk2.4 [TpoBoauT
HUCCIIEIOBAHNS CBOMCTB
BEILIECTB U MAaTEpPUAJIOB
C HCIOJIb30BaHUEM
CEPUITHOI0 HAyYHOTO
o0opyIoBaHUS

3HaTh: OCHOBHBIC JOCTOMHCTBA
Y HEJIOCTATKHU Pa3JInYHbIX
METO0B HUCCJICOBAHUS CBOMCTB
BEILIECTB U MAaTEPHUAJIOB.

YMerb: IpOBOAUTH IPOCTHIE
onepanuu (KiaccupuKamms
BEIIIECTB, COCTaBICHUE (HOPMYII,
CXEM MPOIIECCOB, MEPBUYHBIN
aHaJM3 PE3yJIbTATOB U T.II.) C
Y4eTOM 00IIHX
3aKOHOMEPHOCTEM,
bopMyIUpyeMbIX B paMKax

AQHAJIMTUYECKON XUMHUH.
Baagers: TEOPETUYECKUMHU

MMpEaACTaBICHUAMU




aHAJIUTUYECKOM XUMUH,
OCHOBaMM XMMHUYECKUX METOIOB
aHalli3a HEOPraHWYECKUX U
OPraHUYECKHUX COCIUHECHHH,
METOJIONIOTHEH BBHIOOpA METOI0B
aHanu3a, HMETb HAaBBIKH UX
MPUMEHEHUS] TPHU TMPOBEIACHUU
AHAIMTUYECKUX pPEaKUuil st
OmnpeNeNieHusT  BJEMEHTOB B

pa3IMYHBIX 00BEKTaX.

OIIK-6 Cnocoben
IPEACTaBIATH PE3YIIbTAThI
cBOel paboTHI B YCTHOH U
MUCHMEHHOMN (hopMme B
COOTBETCTBHH C HOPMaMHU U
NpaBUJIAMH, TIPUHATHIMU B
npodeccnoHaTbEHOM
COOOIIIECTBE

N Korke.1
[Ipencrasnser
pe3ynbTaThl paboThl B
BHU/JIE OTYETA IO
CTaHJapTHOH Gopme Ha
PYCCKOM SI3BIKE

3HaTh: MPaBMIIa COCTABICHUS
IPOTOKOJIOB OTYETOB
XUMHUYECKHX OIBITOB,
IPUMEHSTh OCHOBHBIE 3aKOHBI
XUMHHU TIPU 00CYKICHUH
MOJIy4EHHBIX Pe3yJIbTaToB,
HOJATOTOBUTH OTYET O
BBITIOJITHEHHOU paboTe.

YMeThb: npe/IcTaBUTh
pE3yNbTaThI ONBITOB U
pacyeTHBIX pabOT COTIACHO
TpeOOBaHUSIM B JaHHOH 00JIaCTH
XUMHUHN

Baanernb: HaBBIKAMU
NPECTaBICHUS PE3YIbTATOB
COOCTBEHHBIX HAYUHBIX
U3bICKAaHUN B KOMITBIOTEPHBIX
ceTax M nH(POPMAIIMOHHON
Hay4HO-00pa30BaTeIbHOM cpesie

Iv. COJAEP) KAHUE U CTPYKTYPA JUCHUIIJIUHBI
O0beM JUCHHUILIHHBI COCTABJIAET 9 3a4eTHBIX equHMIl, 324 yaca,

B TOM 4Hciie 53 yaca Ha DK3aMeEH.

N3 Hux 136 yacoB — mpakTuueckas HOAr0TOBKa

dopmMa NPOMEKYTOYHON aTTECTALMH: 324€T, IK3aMEeH
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4.3 Conepxxanue yueOHOro MarepuaJjia

BBenenue

[IpenMeT aHaTUTUYECKON XUMHH, €r0 CTPYKTYpa, MECTO B CUCTEME HayK, CBS3b C IPAKTUKOM.
3HaueHUE aHATUTHYECKON XUMHH B HayKe, DKOHOMUKE U Jpyrux cdepax. OcCHOBHbBIE
aHAJTUTHYECKUE MPOOJIEMbl: CHIDKEHHE Mpejena OOHapy)KEeHHUs; TMOBBIIICHHE TOYHOCTU U
U30UpaTeTbHOCTH: O00€CIeYeHHe SKCIPECCHOCTH; aHamu3 0e3 pa3pylICHUS; JOKAIbHBIN
aHaJInu3, I[HCTaHLII/IOHHblﬁ aHamu3. 3HaueHHE aHAIMTHYECKOH XUMUH B HAayKe€, DKOHOMUKC U
npyrux cdepax. Bunmel aHanmmza: W30TOMHBIA, JJIEMEHTHBIA, CTPYKTYPHO-TPYIIIOBON
(pyHKIIMOHATBHBIN ), MOJIEKYJIIPHBIH, BEIICCTBEHHBIH, ()a30BbI. XUMUUYECKHE, PU3NUECKHUE U
OHMOJOTHYECKHEe METO/IbI aHATN3A.

OcHOBHBIE JTambl pa3BUTUS AHATUTUYECKOM XUMHUU. COBpEMEHHOE COCTOSIHUE U
TEHACHIIMM Pa3BUTUS AHATUTUYECKOW XMMHUU: HWHCTPYMEHTAIM3allMs, aBTOMAaTHU3allus,
MaTreMaTu3anus, yYBCIMUYCHUC OJIN (bHSH‘-IGCKI/IX MCTOHOB, NEPECXOA K MHOTIOKOMIIOHCHTHOMY
aHaJIn3y, CO31aHUE CEHCOPOB U TECT- METOJIOB.

1.1.CocTosiHHMe BelieCcTB B MOHO-MOJICKYJISIPHBIX CHCTEMAX

CocTosiHME BeELIECTB B HJCATbHBIX U pealbHbIX cucTteMax. CrocoObl BBIpaXKEHUS
NeICTBYIONIEN Macchl: aKTHBHOCTb, PAaBHOBECHass M oOIIas aHaTUTHYECKas KOHIIEHTPAIUH.
KoHcTanTel paBHOBecusi peakumii u mporieccoB. Teopus Jlebas-Xrokkens. KoaddummeHTs!
akTUBHOCTH. KOHIIEHTpallMOHHBIE KOHCTaHTHI. ONMCaHHUE CJIOKHBIX PaBHOBECHH. Y CIOBHBIE
KOHCTAaHTHI.

1.2. Tunbl XMuMHYECKUX PeaKIUil M MPOLECCOB B AHAJINTHYECKOH XUMHUH

OCHOBHBIE THITBI XMMHYECKHX peaKHHﬁ B aHATUTHYECKON XUMHH: KHCJIIOTHO-OCHOBHEIC,
KOMILIEKCO0Opa30BaHusl, OKHCIEHUS-BOCCTAHOBIICHHUS.
1.2.1. KucjoTHO-0OCHOBHbIe _peakuuu. CoOBpEeMEHHbIE NPEACTABICHHUS O KHUCIOTax H
ocHoBaHusix. Teopusa JIstouca. Teopusa bpencrena-Jloypu. PaBHOBecue B cucremax KUCIOTa —
CONPSKEHHOE OCHOBAHUE U PacTBOpUTENb. KOHCTaHTBI KUCIIOTHOCTA U OCHOBHOCTH. KncinoTHsie

U OCHOBHBIE CBoOiicTBa pactBopureneil. KoHcranta asromporonusa. BiusHue npupozs
pacTBOpUTENss Ha CHIIy KHUCIOTHI M OCHOBaHHWS. HuBenmupyromuit u auddepeHImpyonmii
3 PEKTH paCTBOPHUTEIS.

Bydepusie pacTBops! U ux cBoiictBa. bydepnas emxocts. Beruncnenne pH pactBopos
HE3apsHKEHHBIX U 3apsHKEHHBIX KUCIOT M OCHOBAaHUI, MHOIOOCHOBHBIX KHCJIOT M OCHOBAaHMH,
CMECH KHUCJIOT U OCHOBAHHH.

1.2.2. OKHCIUTEILHO-BOCCTAHOBUTEILHLIE peaKInu. DIIEKTPOAHBIN MOTEHIIHA.
VpaBuenne Hepucra. CrangaptHbiii ¥ ¢GopManbHBIH TOTeHIHAIbL. CBsA3b KOHCTAHTHI
paBHOBECHs CO CTAaHJAPTHBIMU NOTeHUManaMu. HampasineHue peakuuili  OKHCICHMS-

BOCCTAHOBJICHUA. q)aKTOpBI, BIIUAIOIIINEC Ha HaHpaBHeHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX
peaKuui.

OCHOBHBIC HeOpFaHI/I‘-IeCKI/Ie nu opraHqucm/Ie OKHUCIHUTCIIMN MW BOCCTAaHOBHUTCIIU,
HpI/IMeHHeMBIe B aHAJIN3E.
1.2.3. Peaknuu KOMILIEKCO00Pa30BaAHUs. THUIBI KOMIIEKCHBIX COEAUHEHHI, UCIOIb3yEeMbIX
B aHamuTHYeckoW xumuu. Kiaccudukamms KOMIUIEKCHBIX COCIMHEHHH TI0 XapakTepy

B3aUMOJICHCTBHS METaJUI - JIMTaHJ, [0 OJHOPOJHOCTH JIMTaHJIa, IEHTPAILHOTO HWOHA
(kommuiekcooOpa3zoBarenisi):  BHyTpUC(hEpHbIE  KOMIUIGKCBI M HMOHHBIE  aCCOIMAThI



(BHemIHechepHbIE KOMIUICKCHI U MOHHBIC TIAphl), OJTHOPOIHOJIMTAHIHBIC U CMEIIAHOJUTaHHBIC,
MOJIUSIICPHBIE (TETEPOTOIUSAAECPHBIE U TOMOIOJIHSIIEPHBIE).

Crynenuatoe KOMIUIEKCOOOpa3oBaHue. KonuuecTBeHHEIC XapaKTEePUCTUKU
KOMIUICKCHBIX COCIUHEHUH: KOHCTaHTHl YCTOHYHMBOCTH (CTymeHYarble W o0mmue). DakTopsl,
BIUSIONIME Ha KOMILJIEKCOOOpa30BaHME: CTPOCHHE IICHTPAIbHOIO aroMa W JINTaHJA,
KOHIIEHTpallsl KOMIIOHEHTOB, pH, noHHas cuiia pacTBopa, TeMreparypa.

Knaccudukamnms KOMIUIEKCHBIX COSIMHEHHUH M0 TEPMOJUHAMUYECKON U KHHETHYECKON
YCTONYUBOCTH.

Teopetnyeckue OCHOBBI B3aUMOJCHCTBUS OPraHNYECKHUX peareHToB c
HEOPraHUYECKUMHU HOHaMU. DYHKIHOHAIbHO-aHATMTUYECKUE TPyNIbl. BiusHue ux mpupojsl,
PacIoIOKEHUs, CTEPEOXUMHUN MOJIEKYJ peareHTa Ha €€ B3auMOJEHCTBHUE C HEOPraHUYECKUMHU
HOHAMH.

Teopust aHaJIOrUK B3aMMOJICUCTBHS MOHOB METAIOB C HEOPTAaHUYECKUMU PEarcHTaMu
tuna H,O, NHs, H,S wu kucnopon- , a3or-, cepocoaepKalluMi OpraHuuYeCKUMH peareHTaMH.
OCHOBHBIE THIBI COCAMHEHHH, 00pa3yeMbIX C y4acTHEM OPTraHMYECKHX PEareHTOB. XeJaThbl,
BHYTPUKOMIUJIEKCHBIE COeUHEHUs. DAKTOPHI, BIUSAIONIME HA YCTOMYMBOCTH X€JATOB: MpUpoAa
JIOHOPHBIX aTOMOB M CTPYKTypa peareHra, pa3smep LHKJA, YHCIO ILHUKIOB, XapaKTep CBS3HU
MeTaul-Turana. BaxHellmue OpraHuuecKue peareHTbl, IMPUMEHSIEMble B aHalIW3e s
pa3feneHus, OOHApYKEHHUS, OINpeAeNeHUS HOHOB METAUIOB, JUIsi MACKHpPOBAHHUS U
JIEMAaCKUPOBAHMUSI.

Bo03M0OXHOCTH UCTIONB30BaHUS KOMIUIEKCHBIX COCIMHEHUM U OPraHUYECKHX pPearcHTOB
B Pa3JIMYHBIX METO/IaX aHAJIN3A.

MeToabl 0O0HApPYKeHUSI M UAEHTH(PUKATM U

3amaun ¥ BBIOOP METOJa OOHAPYKEHUS M WIASHTU(DHUKAIIMA XUMHUYECKUX COCTUHCHUM.
Nnentudukanys aroMoB, HWOHOB, BemiecTB. JIpoOHBIE W CHCTEMAaTHYECKUW  aHaJU3.
MUKpOKpUCTAUIOCKOIIMYECKU aHalu3, MHUPOXUMUYCCKUNA aHaiu3 (OKpallMBaHWE TIUIAMEHH,
BO3TOHKa, oOOpa3zoBaHue mepioB). KamenpHblld aHain3. AHaJIW3 pPacTUPAHHUEM MOPOLIKOB.
Xpomarorpapuieckre METO bl KaueCTBEHHOTO aHaJIN3a. DKCIIPECCHBIN Ka4eCTBCHHBIN aHAIN3 B
3aBOJICKUX W TIOJEBBIX YCIOBUSAX. TecT- MeToAbpl OOHapyKeHus BemecTB. [lpumepsl
MPAKTUYECKOTO TPUMEHEHHUSI METOIOB OOHAPYKEHUSI.

1.3. IIpo6ooTO0p U NPOOONOATOTOBKA
[IpeacraBuTenbHOCTh MPOOBI; MPoOa U OOBEKT aHaIU3a, Mpoda U MeTo ] aHam3a. PaKTopHl,
00yCIIOBIIMBAIONIME pa3MeEp W CrIocoO O0TOOpa MpeAcTaBUTEIbHOM MpoObl. OT6Op TPOoO
TOMOTEHHOTO M TeTeporeHHoro coctara. CriocoObl MmoiydyeHHs CpeqHeld HpoObl TBEPIBIX,
KUJKUX U Ta3000pa3HbIX BemecTB. [lepBudHast 00paboTka u XpaHeHue mpoo.

OcHoBHBIE CIIOCOOBI TepeBoga MpoObl B (GopMy, HEOOXOAMMYIO Ui JaHHOTO BUIA
aHaJM3a: pACTBOPEHUE B PA3IUYHBIX Cpelax; CIeKaHWe, CIUIABIICHHE, pPA3JIOKCHHE O]
NEICTBHEM BBICOKMX TEMIIEpaTyp, JaBJICHMs, BBICOKOYACTOTHOTO paspsia; KOMOWHHPOBAaHME
pa3IUYHBIX MNPHUEMOB; OCOOCHHOCTH pa3joKEHUs OpraHudeckux coenuHeHuil. CrocoOsl
yCTpaHEHUS U y4eTa 3arpsi3HeHUI U MoTepb KOMIOHEHTOB MpU MIPOOOIIOATOTOBKE.

1.4. MeToabl Bblie1eHHS, pa3AeJIeHHs] 1 KOHIEHTPHPOBAHUS
OcHOBHBIE METOABI pa3/lEICHUS] U KOHLEHTPUPOBAHUSA, MX POJIb B XMMHUYECKOM AaHAIMU3E.
CoueraHne METOJNOB pa3AcieHUs U KOHLUEHTPUPOBAHMUS C METOJAMU OIPEIEIICHHUS,
ruOpuHbIe METOIbl. Paszfenienne cormocTaBUMBbIX KOJIMYECTB 3JIEMEHTOB M OTACICHHE MaJIbIX



KoJIn4ecTB OT OosbmKX. OJHOCTYNEHYaThle U MHOIOCTYIEHYAThle MPOLECCHl pa3/ieNeHMs.
Koncrantel pacnpenenenus. Crenenp u3BnedeHus. Dakrop paznpenceHus. Kosaddumment
KOHLIEHTPUPOBAHUS.

1.4.1. Meroabl JKcTpaknuu. TeopeTHYeCKHMEe OCHOBBI METONOB. 3aKOH pacHpelesICHUsl.

Knaccudukanus SKCTpaKIMOHHBIX MpPOIEcCOB. THIMBI SKCTPAKIMOHHBIX CUCTEM. Y CIIOBHS
SKCTPAaKIMU HEOPraHWYECKUX M OpraHuyueckux coeauHeHuil. Peskcrpakumusa. [lpupoma u
XapaKTEPUCTUKA IKCTPAreHTOB.

Pasnenenne 351€eMEHTOB METOAOM HKCTpakUMU. OCHOBHBIE OpPraHUYECKHE PpEareHThl,
UCIIOJIB3YEMBIE IS PA3JCICHUS] JEMEHTOB METOJIOM JSKCTpakuuu. CeleKTUBHOE pa3/ielieHue
3JIEMEHTOB METOJOM T0J00pa OpraHMYECKUX pacTBOpHUTENeH, u3mMeHenueM pH BomHOM ¢a3ebl,
MacCKHUPOBAHUS U JEMACKUPOBaHUS.

1.4.2. MeToabl _ocaxJieHUusl M __COOCa:kKIeHusi. PaBHOBecue B CHUCTEME pacTBOP-OCAOK.

IIpuMepsl HEOPraHMYECKUX U OPraHUYECKUX PEAareHTOB I OcaxaeHUs. PakTopsl, BIUSIOINE
Ha PpacTBOPUMOCTb OCAJKOB: TeMIlepaTypa, MOHHAs CUJIa, ACWCTBUE OJAHOMMEHHOIO MOHA,
peaKkUMKM MPOTOHU3ALMM, KOMILIEKCOOOpa30BaHUsA, OKHCIEHUSA-BOCCTaHOBIEHUA. CrocoObl
pas3zieneHus IyTeM YCTAHOBJICHMs DPAa3JIMYHbIX 3HaueHu pH, oOpa3oBaHMs KOMIUIEKCHBIX
COCAVHEHUH W TPUMEHEHHUS OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. ['pynmnossle
peareHTbl W TMpeabsBIseMble K HUM TpeOOBaHUSA. XapaKTEPUCTUKU MaJlopacTBOPUMBIX
COeMHEHUH, HanboJiee YacTo MCIOJIb3YeMbIX B aHann3e. KOHIIEHTpUpOBaHWE MUKPO3JIEMEHTOB
COOCaX/ICHUEM Ha HEOPraHMYECKUX U OPTaHMUECKUX HOCUTEIAX (KOJUIEKTOPax).

1.4.3. Xpomartorpaduyeckne meroanl. Omnpenenenne xpomarorpaduu. Ilonstue o

MOJABMKHOM M HEMOABMXKHOM (azax. Kmaccudukamus METOJOB MO arperaTHOMY COCTOSTHHIO
MOJBWKHOM M HEMOJABIKHOM (a3, Mo MexaHu3My pas3fefieHus, M0 TEXHHUKE BBITOJIHEHUS.
Cnioco0sI TTomydeHust XpoMaTorpaMM ((hpOHTATBHBIN, BRITECHUTEIBHBIHN, SJTIOCHTHBIN ).

Honooomennas xpomamoepagusa. CtpoeHne U (U3NKO-XMMHUYECKHE CBOWCTBA
nOHOOOMEHHUKOB. loHOOOMEeHHOE paBHOBecHE. CeeKTUBHOCTH HOHHOTO 0OOMEHa,(paKTopkl, €ro
onpenensomue. O6macTu NpUMEeHEeHUs HOHOOOMEHHOM XpoMaTtorpaduu.

IInockocmuas xpomamoepagus. O61mue npuHIUNGI pasaeneHus. CrocoObl MOTydYeHUs
IUIOCKOCTHBIXXPOMATOTpaMM (BOCXOASILINN, HUCXOIAIIMM, KPYroBOi, JByMEpHBIi). PeareHTs
JUTSI TIPOSIBIICHUSI XPOMATOTPaMM.

bymaoicnaa  xpomamoepagua.  Mexanusmbl  pazaeneHus.  [loaBuwkHble — (a3bl.
[IpeumymecTBa U HEAOCTATKU. TouKoCaOUHAs Xpomamoepaghus. MexaHU3Mbl pa3aeliCHHUs.
Cop6enTsl, moaBmkHBIC (Pa3bl. OOIACTH TPUMEHEHUS.

1.5. OcHoBHBIE 00LEKTHI aHAJIH3A

OOBEKTBl OKpY)KaloLeH cpenbl: BO3IYX, NPUPOAHbIE BOABI (TIOBEPXHOCTHHIE,
NOJ3eMHbIE), aTMOC(hEpHbIE OCAAKH, TIOUBbI, JJOHHBIE OTJIOKEHHUS. XapaKTEepHbIe OCOOCHHOCTH U
3aJa4yd UX aHaIu3a.

Bronornyeckme U MeqUIIMHCKUE OOBEKTHI. AHAIUTUYECKHE 3aJadyd B ATOH 00JaCTH.
CaHUTApHO-TUTUEHUYECKU KOHTPOJIb.

['eomornueckre OOBEKTH. AHaIM3 CHUIMKATOB, KapOOHATOB, >KEJIE3HBIX, HHUKEIb-
KOOAIBTOBBIX PY/I, MOJUMETATUIMUECKUX PY/I.

HpOHSBOI[CTBGHHBIfI aHaJIn3. AHaJII/I3 TEXHOJIOTUYCCKUX paCTBOpOB, CTOYHBIX BO.

Meramibl, cIUIaBbl M JIpyrue MNPOAYKTbl METAUIyPIMUE€CKOW IPOMBILIICHHOCTH.
KoHTpoap MeTamypruueckux npou3BOJCTB.



IIpuponHble M CHUHTETHYECKHME OPraHMYECKHE BEIECTBA W IJIEMEHTOOPTaHUYECKUE
COCIMHEHUs, TOoJMMeEphl. Buapl aHanu3a TakuX OOBEKTOB M COOTBETCTBYIOIIUE METOJIBL.
IIpuMeps! perieHus 3a1a4 KOHTPOJIS OPraHUYECKUX IIPOU3BOICTB.

1.7.MeTposioru4yeckne 0CHOBbI XHMHYECKOI0 AaHAJIM3A

OcHOBHbIE CTaJMN XUMUYECKOr0 aHalin3a. BeIOOp MeTo/ia aHamm3a U COCTaBICHHUE CXEM
aHajau3a. AHaTUTUYECKUNA curHaid ¥ noMmexu. O0beM mHGOpPMAIMK B aHATUTHYECKOM CHUTHAJIC.
CnocoObl  ompeneneHus] COAEp)KaHUS MO JAHHBIM aHAJIUTUYECKUX H3MepeHuil.OCHOBHbIE
XapaKTEepPUCTHUKH METO/a aHalIW3a: TMPaBHIBHOCTh W BOCIPOU3BOIAMMOCTH, KOI(P(HUIMEHT
YYBCTBUTEIBHOCTH, TpeAed OOHApYKCHHs, HIKHSIS W BEpXHSAS TPAHUIBI OINpeIeIsieMbIX
conepxanuii. Kimaccupukanuss morpemHocted  aHanuza. CucreMaTHUecKMe W CllydaiiHble
norpermHocTi. CrnocoObl OLIEHKU MPAaBUIIBHOCTHU: MCIIOJB30BaHUE CTaHIAPTHBIX 00pa3IoB, METO
n00aBOK, METOJ] BApbUPOBAHMSI HABECOK, COIIOCTABIICHUE C IPYTUMH METOJaMH.

1.8.'paBumeTpuyecknii aHaIu3

CyIHOCTh TpPaBUMETPUYECKOTO aHalIM3a, MPEUMYIIECTBA M HEAOCTAaTKU METOJa.
[Ipssmble 1 KOCBEeHHBIE MeTONbI ompexaeneHus. Ocagku M uUX cBoicTBa. Cxema oOpazoBaHUs
ocanka. Kpucramnmueckne u aMopdHbIe OCagKkd. YCIOBUS TMOJYYCHUS KPUCTALTUYCCKHIX
0CaJKOB. 3aBUCUMOCTh (JOPMBI OCaIKa OT CKOPOCTH 00pa30BaHMsI MIEPBHUYHBIX YACTHI] UX POCTA.
I'omorennoe ocaxnenue. CtapeHne ocaaka (MpeBpalieHne MeTacTabUIbHOW KPUCTAILTHYECKON
Monupukanuy B 6osee ycToMunBY0 GopMy; XMMHUECKOE CTapeHHe B pe3yibTaTe M3MEHEHUs
cocTaBa oOcajJka — JAeTuJpaTaluu-TUApaTalud, NOoJuKOoHAeHcauuu). llpuyunHbl 3arps3HeHus
ocanka (COBMECTHOE OCaXJICHHE, COOCAaXACHHUE, Mocienytoniee ocaxacHue). Kmaccuduxarus
pa3IMYHBIX BUIOB COOCaXACHUS (aacopOIusi, OKKIIO3Us: BHYTPEHHSS aJcopOLus, UHKIIO3US;
uzomophusm). IlojoxkuTenbHOE U OTpPHUIATETIBLHOE SBJICHHUS COOCAXICHHS B aHAIU3eE.
OcoOenHocT 00pa30BaHMs KOJUIOMIHO-IUCIEPCHBIX CUCTeM. BaxHeiiine opraHudeckue u
Heopranuueckue ocaaurtenu. llorpemHocTd B rpaBuMeTpudeckoMm ananmuse. OOmias cxema
omnpenenenuii. TpeGoBaHus K ocakIaeMOl U rpaBUMETpudecKoil popmam. V3meHeHnue cocraBa
0caJika IIpH BBICYIIMBAHUU U MPOKAIMBAHUU.

1.9. TurpumeTpuyecKkue MeTOAbI AHAJIN3A

Meroapl TUTpUMeTpUUueckoro aHanm3a. Knaccudukamus. TpeboBaHus, mpeabsBIseMble
K peakuuu B TUTPUMETPUUYECKOM aHaiu3e. BUIbl TUTPUMETPUYECKUX OMpeIesieHUui: mpsiMoe U
oOpaTHOe, KOCBeHHOe TuTpoBaHue. CrocoObl BBIPAKEHUS KOHIEHTPAIMHA pacTBOPOB B
TUTPUMETPHUH. DKBUBAICHT. MoJsipHast Macca SKBUBajieHTa. [lepBuYHbBIE CTaHaApTHI, TPEOOBAHUS
Kk HUM. Dukcananel. Buabl kpuBbix TuTpoBaHMsl. CKauyoK TUTpOBaHUsA. TOUKa 3KBUBAJIEHTHOCTH U
KOHCYHAasA TOYKa TUTPOBAHHA.
1.9.1.KucJI0THO-OCHOBHOE TUTPOBaHue. [locTpoeHne KpUBBIX TUTPOBaHUs. BiusiHue BEIHMYHHBI

KOHCTaHT KHCJIIOTHOCTH WJIH OCHOBHOCTH, KOHLICHTPALlUM KUCJIOT WJIH OCHOBAHMM, TEMIIEPATYPHI
Ha XapakTep KpHUBBIX TUTPOBaHUA. KHCIOTHO-OCHOBHOE THUTPOBAHME B HEBOAHBIX CpENaAX.
KucnoTHO-0CHOBHBIE MHAMKATOPBL. [IOrpemIHOCTH TUTPOBAHMSA INIPU ONPEACICHUM CHIBHBIX U
cJ1a0BIX KUCIOT U OCHOBaHM, MHOTOOCHOBHBIX KUCIIOT U OCHOBAHUH.
OKHCINTEIBbHO-BOCCTAHOBUTEIbHOE TUTPOBaHue. [[ocTpoeHNe KpUBBIX TUTPOBAHMSL.
@akTophl, BIMSIOIIME HAa XapaKTep KPUBBIX THUTPOBAHMS: KOHLEHTpPaLUs HOHOB BOJOPOJA,



KOMILIEKCOOOpa3oBaHue, MoHHas cuia. CrnocoObl ompeseneHus KOHEYHOM TOYKM TUTPOBAHMUS,
HWHIUKATOPHI. HOI‘peH_IHOCTI/I TUTPOBAHUA.
1.9.2. MeToabl OKHCJIMTEJbHO-BOCCTAHOBHMTEJILHOIO THTpPOBaHus. [lepmanranatomerpus.

[lepBuuHble W BTOPUYHBIE CTAHAAPTHI. YCIOBHUS MPOBEACHUS MEPMaHTaHATOMETPUUYECKUX
ONPEAEIICHUN.

ﬁon0MeTpHﬂ u onumetpus. Cucrema HOA-MOINT KaK OKUCIIUTENb UM BOCCTAHOBUTEIIb.
Kpaxman, kak uHAUKATOP.

buxpomatomerpusi. IlpakTndeckoe NpPUMEHEHWE MJId aHalv3a HEOPraHUYEeCKUX |
OpPraHUYEeCKHX BEIIECTB.
1.9.3. OcaauteabHoe TutpoBaHue. IlocTtpoenne kpuBbIX TuUTpoBaHHA. CrocoObI

OoOHapy>KeHHs] KOHEYHOM TOYKM THUTPOBAHUS; HHIUKATOPHI. [lOTpemIHOCTH TUTPOBAHMUA.
[IpuMeps! MPaKTUYECKOTO IPUMEHEHUS.
1.9.4 KomniekcoHoMeTpuieckoe TUTpoBanue. Heopranndyeckue u OpraHMuecKrue TUTPAHTHI B

KOMIUIeKcoMeTpHuH. Vcnonp30BaHrne aMHHOMOIUKAPOOHOBBIX KHUCIOT B KOMILJIEKCOHOMETPHUHU.
[ToctpoeHne KpUBBIX THUTpOBaHHS. MeETaIJIOXPOMHbIE HHIUKATOPhl U TpeOOBaHUA,
npenbsBiIsieMble K HUM. BaxHeilline yHuBepcalbHble U cHelU(PHUUECKHEe METAIIOXPOMHBIE
uHAuKaTopel. CrnocoObl  KOMIUJIEKCOHOMETPUYECKOTO  TUTPOBAHHS: MpsAMOe, 0OpaTHoE,
KocBeHHOE. CEeNeKTUBHOCTh TUTPOBAHUS U CIIOCOOBI €€ MOBBIIIECHUS. [[OrpenIHOCTH THTPOBAHHSL.
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4.4. MeToanyeckue yKa3aHus M0 OPraHU3alMU CaAMOCTOATEIbHOI padoThl CTYI€HTOB

CamocrodaTrenbHass paboTa CTYAEHTOB, CBSA3aHHAs C IOATOTOBKOW OTYETOB MO BBIMOJHEHHBIM
na0opaTOpHBIM paboTaM, 3aKperieHuEM

TEOPETUYECKOr0 MaTepuajga B BHJIE PEUICHUM 3al1ad U MOATOTOBKE K KOJUIOKBUYMaM U YCTHOMY
cobeceZI0BaHUIO, IIPOBOAUTCS BO BHEAYAUTOPHOE BPEMSL.

CrpykTypa oT4eTa 1o jgabopaTopHoil padoTe:

1. Ilens paGoTHLI.

2. Teoperuueckas 4acTb.

3. BrinonHeHue pacyeTHBIX, IpaUUecKUX U KOHTPOJIbHBIX 33JaHUN B COOTBETCTBUU C

METOJIMYECKUMH YKa3aHUSIMH K Kax a0 paborte.

4. BpIBoJ (Ha OCHOBE MOYYEHHBIX PE3YIHTaTOB).
MeToauyeckiue peKOMEHJAIMU O BBIMOJIHEHUI0O U 00pabOoTKe SKCIEPUMEHTANIBHBIX JAaHHBIX IO
KaXIoi JabopaTopHON paboTe OMHCAHBI B METOJUYECKHX PEKOMEHIAIUSAX, MOATOTOBICHHBIX
npenojaBaTensiMu Kadenpsl (cM. mpriiokenus). [lpuMeps! pereHus: TUMOBBIX 3a/1a4 MPEeACTaBICHBI
B PEKOMEH]IyeMbIX Y4€OHBIX TOCOOUSX U 3aJauHUKAX.

V. YYEBHO-METOAUYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHbI

DneKTpoHHass WH(POPMAIMOHHO-00pa3oBaTebHas CpeJla YHUBEPCUTETAa  OOECredYrBaeT
JOCTYN K OSJIGKTPOHHBIM YYE€OHBIM H3JAHHSIM M SJIEKTPOHHBIM 00pa3oBaTelIbHBIM pecypcam,
yKa3aHHBIM B pabo4eil mporpaMme JANCIHIIIHHBL

[Ipu ucnonp3oBaHWU B 0OpPA30BATEIHHOM IPOLIECCE IMEYATHBIX HM3AaHUN OMOIMOTEUHBIN
(GoHI YKOMIUIEKTOBAH MEYaTHBIMU 3JIaHUAMH M3 pacdera He MeHee 0,25 sK3eMIuisipa KaKaoro u3
W3JaHUH, YKa3aHHBIX B paOoueil mporpamme JUCHMIUIMHBI, HA OJZHOTO OOydaroUIerocs M3 4YMCIia
JIMII, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIONIYIO TUCIHUILIAHY.

OOyuatonmmMest obecrieueH JA0CTYNl K COBPEMEHHBIM MPOo(EeCCHOHATBHBIM 0a3aM JaHHBIX U
MH(QOPMAIIMOHHBIM CTIPABOYHBIM CHCTEMaM.

a) OCHOBHAS JIUTEepaTypa

1. Xaxanuna, Tarbsina IBaHOBHA

AHanuTudeckass XuMHUS [DNEeKTpOHHBIA pecypc] : yueb. mocoOue yis
OakanaBpoB, yue0. mocooue s crya. By3oB / T. M. Xaxanuna. - 3-¢ u3a., ucnp. u
nom. - OBK. - M. : FOpaiit ; [b. m.] : /] FOpaiit, 2012. - (bakanaBp. bazoBslii Kypc). -
Pexxum gocryna: . - Pexxum nocryma: 9U3 "bubnuotex". - 20 qoctymnos. - ISBN 978-
5-9916-2035-2. - ISBN 978-5-9692-1366-1;

2. Kapnos, IOpuii AnekcaHapoBuy.

MeTtoasr ipo60oTOOpa U MPOOOMOATOTOBKU [DIEKTPOHHBIN pecype] : yueo.
nocobue / FO. A. Kapnos. - 2-¢ uzn. - 9BK. - M. : bunom. Jlabopartopusi 3HaHHH,
2012. - (Merogst B xumuu). - Pexmm pgocryma: . - Pexum nocryma: DU3
"bubmuotex". - Heorpanuu. nqoctym. - ISBN 978-5-9963-0768-5 :

3. AHanuTHyeckasi XuMus : yueOHuk: B 3 T. / pen. JI. H. MockBuH. - M. : Akanemus,
2008 - . - 23 cm. - (Briciiee npodeccuonanbHoe oOpa3zoBanue: EcrecTBeHHBIC HAYKH).
- ISBN 978-5-7695-3955-8.

T. 1 : Meroas! uaeHTUGUKAIIMN U onpeeneHus BemecTB / A. A. bemocTuH [u
ap.]. - 2008. - 575 c. : un. - bubmmorp.: c. 563-567. - ISBN 978-5-7695-3954-1 :
Bcero 15



D

[\)

1

o

(OS]

NoRENe R ) U ) R SN

1
1
1

Ananutuveckas xumus. Bepiuunun B.M., Bnacosa V.B., Hukudoposa M.A. u3zn-so
Jlanb. 2022r. ISBN 978-5-8114-9166-7

Anasurudeckas xumus: kypce gexkuuil [Honnyoneix JI.IT. Kpacnospckuit
rOCy/IapCTBEHHbIN arpapHbiidl yHUBepcUuTeT. 2014 r.

AnanuTudeckas xumus. Anapres A.M. HoBocubupckuif rocynapcrBeHHLIN
texHuvyeckui yauepeuter. 2021 r. ISBN 978-5-7782-4423-8

0) IOMONHHUTENbLHAS JUTEPATYpa

Tpudonosa, A. H. Ananutuyeckas Xxumus [ DJIeKTpOHHBIN pecype]| : 1abopaTopHbIii
npaktukyM / A. H. Tpudonosa. - MuHck : Bemmiias mkosma, 2013. - 160 ¢. -
Pexxum nocryma: http://ibooks.ru/reading. php.productid=338907
(http://ibooks.ru/product.phproproductid=338907). - Pexxum noctyna: 9bC "Aibyke".
- Heorpanuu. noctyn. - ISBN 978-985-06-2246-4 :

CmarynoBa, AHToHuHAa HukoHoBHA.

MeTto bl MaTeEMaTHYECKOH CTATUCTUKY B aHAIMTHYeCKOH XuMuH [Teker] @ yueo.
nocobue ans ctyn. By3oB / A. H. Cmarynosa, O. M. Kapnykoga. - Poctos u//] :
®ennke, 2012, - 347 ¢. ; 20 eMm. - (Briciuce obpazosanue). - [SBN 978-5-222-19507-9
: reoxuM (30) 2

B) 0a3bl JaHHBIX, HHGOPMANNOHHO-CNIPABOYHbIC H OHCKOBBIE CHCTEMBI
www .elar.usu.ru/.../1569/1/1333921 exam.pdf
http:www ksu.ru/chmku/docs/kn4_06.rtf

www.xenoid.rw/./chem books download.php

. http:/ www.fichemistry.dsmu.edu.ua/ana_him/lek 14 .html

. http:www. Fichemistry.dsmu.edu.ua/ana_hinv/lek 1-16himl
. http:/www.edu.ru./db/portal/spe/archive.htm

. http:www krugosvet.ru/.../Himiya analiticheskaya.html

. httprwww.edu.ru/window/library?p. ..

. http:www.novedu.ru

0. http:www.newlibrary/ru/.../analiticheskaya himiya

1. http:www.anchem.ru

2 http:www.ximicat.com/index.php?...chemanalytica.com/-

) CMHCOK aBTOPCKUX METOAHYECKHX pa3pabdorox:
1. Metonnueckue ykazanus: KauecTBeHHbIH aHaNN3
2. Metoauueckue yxazanus: XHUMUYECKUi aHalli3 aHHOHOB
3. Metonudeckne ykazanusi: KolnuecTBeHHBIN aHANIH?

VIMATEPHAVIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCUHUTTJIMHBI

6.1. YueGHo-1aboparopHoe obopynoBaHue:

Kabunersr Ne210, 213, 232 u 233

OCHAIEHbl 000pPYJOBAHHEM, KOMIUICKTaMU
MJIAKaTOB, METOJHYECKHMH  YKa3aHUSIMH



NpeAHA3HAUYCHHBIMA U1 IPOBEICHUS
71a00paTOPHBIX 3aHATHH.

Nen/m | HaumenoBaHue KonuuectBo
1. ItaTuBel ¢ HAOOPOM PEAKTUBOB JJIsl MPOBEACHUS KaXXIOMY CTYICHTY
KaueCTBEHHOT'0 aHaJln3a
2. [IItatuBsl ¢ HAOOPOM TTPOOUPOK KKJIOMY CTYACHTY
3. Lentpudyru 2
4. Mukpockors! 2
5. Bonsabie 6anu 2
6. TexHuueckue Bechl 2
7. AHanUTUYECKHUE BECHI 6
8. [Munerku KaXKJIOMY CTYICHTY
9. broperku Ka)XJI0MY CTYJICHTY
10. | KonOsl quis TUTpOBaHus KQXKJIOMY CTYIECHTY
11. | umnuHapsl KaXJIOMY CTYJEHTY
12. | MepHbie KOOI KaXJOMY CTYJICHTY
13. | MydenbHble neun 2
14. | CymunbHble mKadbI 2

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MU
B mnporecce wu3yueHus AMCHMIUIMHBI HCIOIB3YIOTCSA KaK TPAJWIMOHHBIE TaKd

WHHOBAIIMOHHBIC TEXHOJIOTUW, AKTUBHBIE W WHTEPAKTHUBHBICE METOABI U (POpPMBI OOYUCHHS:
TEXHOJIOTUSI OOBSICHUTEIHHO-WILTIOCTPATUBHOTO OOBSICHEHHUN C JIIEMEHTAaMHU MPOOJIEMHOTO
U3JIOKEHUS, TEXHOJOTHs  Mpo(ecCHOHATbHO-OPUEHTUPOBAHHOTO  OOydYeHHs,  JIEKIIHUH,
OOBSCHUTENbHO-UJUTIOCTPATUBHBIM ~ METOJ] €  3JeMEHTaMU MPOOJEMHOr0  M3JI0XKEHHUS,

KOHTPOJIbHBIE U Ja00paTOpHbIe padOThl, KOJTIOKBHYMBI, pa300p KOHKPETHBIX CHUTYallUH.

VIILOOEHOYHBIE MATEPHAJIBL U1 TEKYIIEI'O KOHTPOJIA U
ITPOMEXYTOYHOU ATTECTALIUA

Ouenounnie cpeacrsa (OC):
11.1. OneHouHsble CpeaCTBA A1l BXOJHOTO KOHTPOJS - HET.

11.2. HazHayeHME OLIEHOYHBIX CPEACTB TEKYIIEr0 KOHTPOJIS - BBISIBUTH
chopMUPOBAHHOCTH cocTaBsromux yacreid komnerennuii OIIK 1, OITIK 2 u OIIK 6 (MK
OIIK-1.25 I/IﬂK OIIK-2.15 HﬂKOHKZAQ HﬂKOHK&l)- cDOpMI/IpyIOTC}I B cooTBercTBHU ¢ JIHA



YHHUBEPCHUTETA B BUJIE YCTHBIX ONPOCOB, KOJJIOKBLYMOB, BBIITOJTHEHHS 1a00paTOPHBIX padoT
1 0OPMIICHHUS OTYECTOB.

Ycrubiii onpoc Nel

Pacuer PaBHOBCCHBIX KOHI.[CHTpaI_[I/Iﬁ B MOHO - MOJICKYJIAPHBIX CUCTCMaAXx.

. XMMHUYECKOE paBHOBECHE B FOMOTEHHBIX CHCTeMax. 3aKOH JaeulcTBUs macc. MneanbHble U
peanbpHble CUCTEMBI. [[pUYMHBI OTKIIOHEHHUS pEATIBHBIX CUCTEM OT UACATbHBIX.

. CriocoObl BhIpaXEHUS JEHCTBYIOIIEH MAacChl: aKTUBHOCTb, PAaBHOBECHAsh KOHIEHTpAIMS,
oOmiass aHanuTUyeckass KoHueHTpauus. CyTb ycioBus MmarepuaibHoro Oamanca. CyTb
YCIIOBUS DJIEKTPOHEUTPAIBHOCTH.

. Nonnas cuma pactBopa, Ko3(pduuumeHT axkTuBHOCTH. CBSI3b aKTUBHOCTM HMOHA U €rO
PaBHOBECHOW KOHIIEHTpalnuu. YpaBHeHue Jlebas-Xrokkens s pacdera koddduimenra
AKTUBHOCTH B 3aBHCUMOCTH OT HOHHOH CHJIBI pacTBOpa. DaKkTOPbI, BIUSIONINE HA BETUINHY
Ko3(urmenTa akTHBHOCTH.

. K u K', cBasp mexnay mumu. K’, ocHoBHas u moOouHas peakuuu, o - KO3(QGHLIUEHT
(MoJbHAS TOJIST).

. Pacuer a-xoaddurmenTa s mo60UHON peakuu KOMILIEKCO0Opa30BaHusl, IPOTOHU3AIINH.

. OCHOBBI aHAINTHYECKUX PACUETOB C MCIIOIH30BAHUEM KOHCTAHT PAaBHOBECHUS U OATaHCOBBIX
ypaBHEHMI (MaTepuaibHOTO OaiaHca, HIEKTPOHEHTPATEHOCTH).

YcrHblii onpoc 2

PaBHOBecHE B TETEPOTreHHOM Cperie.

1. onarue rereporeHHoii cucteMbl. PaBHOBecHE MEXIy KMAKOW M TBepHoH (asamu.
[Ipou3sBeneHne pacTBOPUMOCTH, PACTBOPUMOCTD OCAKA.

2. Cassp I1P", TIP¥, TTPY Mesxy cOOOM.
. Pacuer S no IIP, pacuer I1P no S.

(O8]

4. cDa.I(TOpBI, BJIMAIOINUEC Ha paCTBOPUMOCTL: TCMIICpATypa W MAAaBJICHUC, HWMOHHAA CHJIA
pactBopa (coneBoil 3G (dEKT), MEKTPONTUTH ¢ OJHOMMEHHBIMH HOHAMH, SJIEKTPOJIUTHI,
BBI3BIBAIONINEC TOOOYHBIE PEAKIIMH TPOTOHHU3AIMH, KOMIUIEKCOOOPa30BaHUs, COUYCTaHUE
HECKOJIbKUX MOOOYHBIX PEaKIIHIA.

. Teopus ocaxxaeHus cynbQUIOB.
. I36uparenbHOE pacTBOpPEHHUE.

. 3KCTpaKHI/IH U €€ Ha3HA4YCHHE B aHATUTUYCCKON XUMHUH. THIIBI 9KCTPAKIIUOHHBIX CUCTCM.

0 3 O\

. Koncranrta u xoadduument pacmnpeneneHusi, cBa3b Mexay HUMU. DakTopsl,
onpenenstomue 3hPEKTUBHOCTD PEAKIIUH.

9. Knaccuduxanus xpoMarorpa@u4eckux METOIOB Pa3IeIcHuS:
a/ mo mpupoae ¢as
0/ Mo MeXaHU3MYy pa3IeeHUs
B/ TI0 TEXHUKE BBITTOJIHCHUS



10. Crioco6b1  mosnydenuss xpomarorpamMM  (BOCXOJANIAS, HHUCXOISINAs, paauajibHas,
nBymepHas). TexHuka BbIMOJIHEHUs Xpomartorpaduu Ha Oymare. Pacuer Ry ¢axtopsl,
Biustromue Ha Ry. O6macTu ucnonp3oBanus OyMaxHON XpoMaTorpapu.

11. Tonkocnoiitnas  xpomatorpadus. TexHuka BbeIMONHEHHS paboT.  AICOPOEHTEI,
ucnonbszyemsle B TCX. IIpumenenne TCX B aHANUTUYECKON XUMUH.

12. Pemenue 3amau:

1.Pacuer pactBopumoctu 1o IIP

2.Pacuer IIP no pactBopuMOCTH

3.BnusiHue Ha pacTBOPUMOCTD OCaJIKa OJHOMMEHHOTO U Pa3HOMMEHHOI'O HOHOB.

4 BnusiHMEe HA PacTBOPUMOCTH OCajka MOOOYHBIX PEAKIUHA TPOTOHU3AIMH U

KOMILJIEKCOOOpa30BaHUS.

5. Pacuer ycioBuil OCaXIeHus.

6. Pacuer KOHIIEHTpallMK BemIeCTBa X, OCTaBIIEHCSs B BOAHOW (ase IocIe
SKCTPAaKLUU U3 ONPEAEICHHOr0 00beMa pacTBOpa pPA3JIMYHBIMU IMOPLUAMHU
OpPraHUYeCKOro pacTBOPUTEIIS.

Ycrubiid onpoc Ne3

KucnotrHo-ocHOBHOE paBHOBECHE

1. OcHoBsl mpoTonuTHYeckoit Teopun Bpencrena-Jloypu, ee npenMyIecTBa Mepe Teopuei
AppeHnyca.

2. Ponb  pacTBOpUTENs B INPOSBIEHMH  KHMCIOTHO-OCHOBHBIX  CBOMCTB  BEIIECTB.
ABTONPOTOJIN3, KOHCTAHTA aBTONPOTOIM3A.

3. Onpenenenre  NPOTOTEHHBIX,  NPOTOQHIBHBIX,  aMOHUIPOTHBIX M  MHEPTHBIX
pactBopureie. Ilpusenure npumepsl.

4. ConpshkeHHast KUCIOTHO-OCHOBHas mapa. CBA3b KOHCTaHTBI JMCCOLMALMM KUCIOTHI M
COIPSIKEHHOI'O OCHOBAHUSI.

5. Bydepusie pactBopsl. Bydepuas eMkocTs. DakTOPhI, BIUSIOLINE HA OYPEPHYIO EMKOCTD.

o)

. Onpenenenue peakuuii THAPOIU3A C NO3ULIMKU Teopur bpencrena-Jloypu.
7. Pacuer paBHOBECHBIX KOHLIEHTPALMI KUCIOT U OCHOBAHMIA:
a) pacuet pH pacTBopa CHJIBHOI KUCIIOTHI B IIMPOKOM MHTEPBAJIE KOHLIEHTPALUH.
0) pacuer pH pacTBOpPOB CHIIBHOTO OCHOBAHUS B IIMPOKOM JHAIa30HE
KOHIEHTPALUM.
B)pacueT pH pacTBOPOB MHOIOOCHOBHBIX KHCJIOT.
r) pacuet pH pacTBopoB ci1albIx KUCIOT: a) o< 5%; 6) o> 5%.
1) pacueT pH pacTBOpOB ruponH3yOMUXCs CONEH.
e)pacueT pH HEBOAHBIX pacTBOPOB KUCIOT U OCHOBAHMH.
x) pacuet pH OydepHbIX pacTBOPOB.

7. PelieHne pacueTHBIX 3a/1a4 110 METOAY HEMTpanu3auu

Yernbiii onpoc Ne 4



OKHCIUTEIBEHO-BOCCTAHOBUTEILHOC PaBHOBCCUC

1.OnexTponnblii  moTeHuuan, ypaBHeHue HepHcra.  CranmapTHbld, (QOpMaIbHBIH,
PaBHOBECHBIN ITOTEHIMANBL. VX pa3nuune U B3auMOCBS3b.

2.®DakToppl, BIUSIONIME HAa BEIMYMHY TOTEHIIMAIa: MOHHAs cuiia pacTBopa, pH, mobGouHbie
peaKIy KOMIIEKCOOOpa30BaHMs, OCAXKIACHUS C OKUCIICHHOM (BOCCTAaHOBJICHHOW) (hopMOii.
3.®akTopbl, BIUSIOLUIME HA HAMpaBiICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON peakluHy,
MOJIHOTY B3auMoeicTBUs. CBSI3b MEXAy KOHCTAHTOM paBHOBECHS PEaKIIMU U CTaHIapTHBIMU
MIOTEHLIMAJIaMH CUCTEM.

Konnoksuym Nel
I'paBumeTpudecKuil aHaIus.

1. I'paBumerpuueckuii aHanm3. CymHOCT MeTOAa. METOIBI OCAXKIEHUS M BO3TOHKH.
TpeOGoBaHMs K XUMUYECKUM PEAKIIHIM, UCIIOJIb3yEMbIM B aHAJIH3E.

2. IToaroToBKa BEIECTBA K aHATIU3Y: OTOOP CpeaHell MpoOkl, B3ATHE HABECKH, PACTBOPEHUE.
Ocaxnenue, (QuIbTpOBaHHE, NPOMBIBAHME, IOJTOTOBKAa OCAgKa JUIS B3BELIMBAHUS.
Brruucnenue pe3ynbraToB aHanu3a (MOHATHE O (pakTope rmepecyera).

3. Ocaxnaemas u BecoBast opMbl ocaaka. TpeGoBaHuUs, IPEIbABISIEMbIE K HIM.

4. CpoiicTBa 1 ycI0BUs 00pa30BaHKs KPUCTAILIMIECKUX 0CaaKoB. «CTapeHne» ocajiKa.

5. Ycnosus o0pa3oBanust U cBoicTBa aMOpGHBIX ocagkoB. OOpa3soBaHHE M KOAryJIsIHs
KOJUIOMIHBIX PAaCTBOPOB, MENTU3AIUS OCAIKOB.

6. 3arpssHenne ocaaKoB (COBMECTHOE OCAXIEHHUE, MOCICOCAKACHUE, COOCAKIEHNUE). BHIbI
COOCAXICHUS: aICOPOITHs, OKKITFO3HsI, U30MOpP(hU3M.

7. TpeGoBauusi, NPENbABIIEMbIE K JKUAKOCTAM JUIS HPOMBIBAHMS KPUCTAUIMYECKHX H
aMOp(HBIX OCAIKOB.

8. Cnoco6bl ymeHbLIEHUS coocaxaeHus. CII0COOBI OUUCTKH OCAJKOB OT OKKIIOAUPOBAHHBIX
MpUMECEH.

9. Pewenue 3anau.

1.ITpuroroBiieHrE pacTBOPOB.

2.Bpruucienrue BeCoOBOro U %- HOTO COJIEPKaHUSI ONPEIEIIEMOTO BEIIECTBA.
3.IlepecueT Ha CyX0O€ BEUIECTBO.

4.PacyeT HaBECKH B 00bhEMa pacTBOPOB, TPEOYIOIITUXCS IJIsI PEAKIIUH.
5.Pacder o6beMa IPOMBIBHON KHUIKOCTH.

6.Pacuer nmoTepu BeliecTBa Npu NPOMbIBAHUU OCAJIKA.

Konnoksuym Ne2
MeTtoa KMCIOTHO-OCHOBHOTO TUTPOBaHMS

1.Paboune u ucxonHble pacTBOPBI METO/1a, TPEOOBAHMUSL, TPEIbABISIEMbIE K HUM.
2.KpuBble TUTPOBAHUS: CHILHOUW KHCIOTHI (OCHOBaHMS) C1a00# KUCIOTHI (OCHOBAHMS ),
COJIH CJ1a00M KHUCIOThI, MHOTOOCHOBHOM KHCIIOThI, CMECH KHCJIOT:
a) svruucaums pH mumpyemoeo pacmeopa 6 nauanibHOU mouke, 00 MOYKu
9K8UBANICHMHOCMU, 8 MOYKE IKEUBAICHMHOCMU, NOC/Ie MOYKU IKGUEBANEHMHOCMU,



0) paccunTaTh CKa4YOK TUTPOBAHMS. YKa3aTh 3aBUCUMOCTh CKa4Ka OT KOHIICHTPAIHH
pPacTBOPOB, CHJIBI KUCTIOTHI U OCHOBAHUS, TEMIIEPATYPHI;
8) NOACHUMb paziuyue KPUBbLX MUMpOBAHUS. CUILHBIX U CLAOBIX KUCAOM (OCHOBAHULL),
T).IPUBECTH MPUMEPHl TUTPOBAHUSA, KOTJAa TOYKA OKBHUBAICHTHOCTH U TOYKa
HEHUTPAJILHOCTH HE COBIAJAIOT U OOBSICHUTD MTOYEMY;
3.KucnotHo-0oCHOBHBIC HHAUKATOPBI. MOHHO-XpOoMOdOopHas Teopusi HHIAUKATOPOB.
4. MlaTepBai nepexojia OKpackKyu UHANKATOPA U CBS3b €r0 ¢ KOHCTAHTOM JUCCOLUAIIUN
WHIUKaTOpa, mokasarenb TuTpoBanus (pT).
5.MunukaropHas omuOKa THTpOBaHUS. BerarcieHue ommoOKy Mpu THTPOBAHUH CUITBHBIX
KHCIOT (OCHOBaHUI) U Cc1a0bIX KUCTIOT (OCHOBAHUM).
6.Pemienue 3anau:
@) 8blUUCTIeHUS NPU NPULOMOBLEHUU PACBOPOS, HABECKU OISl AHAIU3A.
0) pacyeT pe3yJabTaTOB aHaiu3a (MPSAMOE TUTPOBAHHE, THUTPOBAHHUE IO OCTATKY,
oOpaTHOE TUTPOBAHHUE. )

KouoxkBuym Ne3
OKUCIUTEIHLHO-BOCCTAHOBUTEILHOE TUTPOBAHUC

1.TpeGoBanus, MpeabsBIsIEMbIE K PEAKLUAM JIJIs1 KOJTMYECTBEHHBIX OMPEICICHHA.
®akTOpBbI, BIUSIONINE HA CKOPOCTh OKUCITUTEIBEHO-BOCCTAHOBHUTEBHBIX PEAKIIUH
(MHAYIIMPOBAHHBIC M ABTOKATATUTHYECKUE PEAKITUN ).

2.PacdeTr OKHCIMTEIHHO-BOCCTAHOBUTEIHHOTO TIOTCHIINAIA IPU THTPOBAHUH IO TOYKU
HKBUBAJICHTHOCTH, B TOYKE SKBUBAIICHTHOCTH, TIOCJIC TOYKH SKBHBAJICHTHOCTH,
MOCTPOCHHUE KPUBOW THTPOBAHHS.

3. Cnoco6sr YCTaHOBJICHUS KOHEYHOU TOYKH TUTPOBAHUSI. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE WHJUKATOPHI, BBIYMCIECHUE HWHTEpBaJa IEpexoja WHIUKATOPA.
BeiOop uHAMKaTOpa IJs ONpeneNeHuss KOHIA TUTPOBAHUSA C TpeOyeMOH TOYHOCTBIO.
Brruucnienne nHAMKATOPHOM OIIMOKH.

4. TlepmanranaromeTpust. XapakTEpUCTHKA METO/a, HWCXOAHbIE W pabo4ue pacTBOPBHL.
[IpuHLUIIBI ONIpeeeHusl OKUCIUTENEH, BoccTaHoBUTEeNe. Henocratku meroa.

5. Vlogomerpusi.  Xapaktepuctuka cucteMbl  /2I.  DakTopbl, 06YCIOBIHBAIOIINC
VHUBEPCATBHOCTh METO/a. XapaKTepUCTHKAa METOAa, MCXOAHBbIE M pabodre pacTBOPHI
VYcranoBka TUTpOB. McTouHMKM OmHMOOK B HOIOMETPHM, CHOCOOBI HMX YCTpaHEHHUS.
Onpenenenne OKUCIUTENENH, BOCCTAHOBUTEIEH, CHIIBHBIX KUCJIOT, ONPEICIECHUE MEH.

6. Xpomaromerpus. OcoGennocty Merona. CrnocoObl ONpeNeIeHHs OKUCIUTENCH |
BOCCTaHOBUTEJEH, HHAUKATOPBI.

7. Pemienue 3aau:

a).pacyeT peaJbHOro MOTEHIMAIa CHCTEMBI, NPOTEKAIoNel ¢ ydacTHeM MOOOYHBIX
peaKIyii: IPOTOHM3ALUH, KOMILIEKCOOOPA30BAHMS, OCAKICHUS.

0).pacuer MOTEHIUAIOB B Pa3IMYHbIE MOMEHTHI THTPOBAHMSI.

B).pacueT pe3ysibTaToOB aHAIN3a B PEJOKCUMETPUH.



Koninoxksuym Neq

KoMmmnekcusie COCANHCHUA B aHAJIUTHUYECKON XUMHUH. KOMHHGKCOHOMGTpHH.
ApreHtoMerpus.

1. OGpasoBanme ¥ CBOWCTBA KOMIUIEKCHBIX COeqUHEeHMI. OCHOBHBIE THIIBI KOMILIEKCHBIX
coenuHeHi. CTymmeHYaThie U O0IHUe KOHCTAHThl YCTOMYUBOCTH, CBSI3b UX MEXKTY COOOM.

2. KoOpAMHALIMOHHOE 4YHCJIO, AEHTATHOCTBIMIaHAa. MOHO- M MOJIMIEHTATHBICIMIAHIbL.
Oprannueckue 1 HEOpraHM4eCKUe JTUTaH Ibl.

3. MoHO- W NONUANEPHBIE KOMILUIEKCHL. IIpUMEpPBI TOMO- M TIeTepONONHUSIEPHBIX
KOMIUIEKCHBIX COEIMHEHHM.

4. lucconuanus KOMIUIEKCOHA M BIMsHUE pH pacTBOpa Ha IUCCOLHALIUIO.

5. VpaBHenus peakiuii 00pa30BaHUs KOMILIEKCOHATOB, CTPOEHHE KOMILIEKCOB, Biusuue pH
Ha TOJHOTY OOpa30BaHMs KOMIUJIEKCOB. BO3MOXXHOCTH W30MpaTEIbHOTO OINpeieseHus
MOHOB METAJLIOB.

6. Kommnekconomerpusi. Micxonnsle U paboune pactBopbl. KpuBas tuTpoBanus. MakTopsl,
BIIMSAIOIINE HA BEJIMYNHY CKaYKa TUTPOBAHUSA

7. IBAuMKaTOphl, NPUHLUI AeHCTBUS. TpeGOoBaHUs, NPENbABISEMbIE K METAIIOXPOMHBIM
WHJMKaTOpaM.

8. CnocoObl THTPOBAHMS KOMIUICKCOHOM: IIPAMOE, OOpAaTHOE, THTPOBAHHME 3aMECTHUTEII,
MpUMEPBL. Y CIOBUSI OMPEACIICHUSI KECTKOCTH BOJIBI, Caz+, Fe3+, A13+, SO427, pacuer
pe3yabTaTOB aHAJIN3A.

9. AprentomeTpus: pacueT M IOCTPOECHHE KPHUBBIX TUTPOBaHUsA. MaKTOPLI, BIUSIOIIME HA
BEJIMYMHY CKayKa HAa KPUBOW TUTPOBAHUSI.

10. Cnoco6 Mopa. YcnoBus TUTPOBaHMS M ONpEJCTICHHMS KOHEYHOM TOYKHM THTPOBAHUSL.
YcTaHoBneHUE TUTPa paboYero pacTBOpa, OMPEIeICHIE XIOPHUIOB.

11. Cnoco6 @onprapga. PaGoume M HCXOMHBIE PACTBOPHI, MHAUKATOP, BiusHUEe pH.
3arpyIHEHUs U OUIMOKY MPH ONPEACTICHUHN KOHIIA TATPOBAHUS U KaK UX U30eXKaTh.

12. Cnoco6 @asinca. IlpuHnun aeiicTBUA  ancOpOLMOHHBIX HMHAMKATOPOB. Y CIIOBHS
MPOBEACHUS TUTPOBAHMUSL.

IIprmep KOHTPOJIbHOI PAadOTHI
buner Nel

1. PaccunTaiiTe ckauok moTeHIIMaaa Mpu TUTPOBAHUHU pacTBopa cyibdarta sxenesa (1I)
pacTBOpoM OMXpomara Kajusi MeX]ly HeJJOCTaTKOM U U30bITKOM nociensero B 0,1 %,
pH=1,0. (E°Fe*"/Fe* = 0,77B; E°Cr,0,*/2Cr’* = 1,36B)

2. Cwmemano o 500 mu 3%-noro pactsopa AgNO; u 1%-noro pacrsopa HCI.
PaccuuTarh KOHIIGHTPALIMIO HOHOB cepedpa B pacTBOpeE.

3. Paccuuraiite pH pactBopa CH;COONa B METHIIOBOM CITUPTE.
KCH;0H =2,0-10"""; KCH;COOH,CH;0H =2,0-10"°



4. Bo cKkonbKo pa3s creayeT pazbasuts 20,24% pacteop HoSO4 (p=1,012 r/em’) st
npurotoBienus 0,1 H pactBopa?

5. O6paserr cepedpsioro criaBa Becom 0,4000 1. ObUT pacTBOPEH B @30THOM KUCIIOTE.
13 monmy4eHHOro pacTBOpa BCe COJIEpIKAILeecsi B HEM cepedpo 0CakIeHO U30BITKOM
cosstHoM kucnoThl. Bec ocanka AgClI pasen 0, 4248 r. Onpenenuts TPOLIEHTHOE COACPKAHUE
cepeOpa B CIuIaBe.

bumner No2

1. Paccuuraiite ckauok pH npu tutpoBanuu 0,1 H pactBopa CH3;COOH 0,1
pactBopom NaOH. (Kcpzcoon = 1,74-107)

2. Paccunraiite paBHOBecHYI0 KoHueHTpauuo HSO; B 0,1 M pactBope H,SO3 npu
pH=7.,0.

3. PaccuuTaiite opManbHbINH NOTEHIMAT MTOTYPEAKIIHH
[Co(NO)s]” + e — Co* + 6NOy
rexoms u3 Bexmans: E°Co’ /Co” = +1,81B; B[Co(NO,)s]*” =1-10%

4. Jlna npomeiBanus ocaaka BaSO4 maccoit 0,5000 r. ucnonb3ytor 250 mut Boael. Bo
CKOJIBKO pa3 YMCHI:H_IaTCH HOTepI/I ocaaka, €ClIu OJI1d HpOMBIBaHI/IH HCIIOJIBb30BATh 250
M1 5,05-10~ M pactBopa H,SO4? (MOHHYIO CHIIY pacTBOpa HE YIHTHIBATH).

5. Hns cranmaptuzauuu pactBopa Na,S,03 0,151 r. KyCr,O; pacTtBopuiu B
pas6asnennoit HCI, no6aBwmm n30siTok KJ u BeIgenuBIIHiics J, OTTUTpOBAH,
3atparuB 46,1 M pearenta. PaccunTaiite HopManbHOCT pacTBopa Na,S;0s.
IIpuMep TecTOBBIX 3aJaHUI

BAPHUAHT 1.
YACTDb A

Hucmpykyua: B 3a0anusx monvko ooun omeem s6nsiemcs 6epHulM. Bvlibepume eepubiii, no
eauiemy MHEeHUIO Omeen.

1. Koa¢puumenT akTUBHOCTH Y < 1 yuuThIBaeT cjenyroummuii ¢pakrop:
a. BJIEKTPOCTATUYECKOE HOHHOE B3aUMO/ICUCTBUE

0. XMMHUYECKOE HOHHOE B3aUMO/ICHCTBUE

B. I3MeHeHre TUAIEKTPUYECKON MPOHUIIAEMOCTH CPEIbI

I. B3aUMOJEHCTBUE UOHA C BOJIOM

1. U3MEHEHHE aKTUBHOCTH BOJbI

2. Ou3NYeCcKUil CMBIC/ SIBJIEHHS, HA3BIBAEMOTI'0 «C0J1eBbIM 3¢ dekToM»:

d. YBCIMYCHUC paCTBOPUMOCTHU OCaJiKa MO I[CﬁCTBHeM KOMHHGKCOOGpaSyIOH_IeI‘O pcarcara



0. yMEHbIIIEHHE PaCTBOPUMOCTHU OCAJIKa MO/ IEHCTBUEM OJJHOMMEHHOTO HOHA

B. YBCJIMYCHHUC PACTBOPUMOCTH OCaZlKa IMOJ HGﬁCTBHCM CHJIbHBIX 3JICKTPOJIUTOB.

3. Ectm v = 0, ap = o = 1, 1JiA BbIYMCICHUSI PACTBOPUMOCTH Ocajaka tuma A,B,
He00X0AUMO HCII0JIb30BAaTh BhIpaKeHHe MPOU3BeIeHUsI PACTBOPUMOCTH:

a. K" 6. K" B. Ks”

4. PacyeTbl B THUTPUMETPHUHU OCHOBAHbI HA 3aKOHE:

a. DKBUBAJICHTOB 0. KpaTHBIX OTHOILIEHUI B. IIOCTOSIHCTBA COCTaBa
I. JEHCTBYIOIIUX Mace 1. ABorazipo

5. UuTepBan pH u3MeHeHNs1 OKPACKH MHAMKATOPA 3aBUCHUT OT:

a. Kyce. ”HAMKATOPA

0. KOHIIEHTPAIIUN UHAUKATOPA

B. NHTEHCUBHOCTH OKPAaCKH MHANKATOPA

r. pH tutpyemoro pacrsopa

6. Cka4yok Ha KPMBOH KOMILIEKCOHOMETPUYECKOI0 TUTPOBAHUSA 3aBUCUT OT:
a. KOHIICHTPALIMX MOHOB TUTPYEMOI'O MeTajla U TUTPAHTA

0. KOHIICHTPAIlUM HMOHOB THTPYEMOrO METallla M THUTPAHTa M TEPMOAMHAMUYECKOH Ky
o0pa3yrolierocs KOMIUICKCOHATA

B. KOA(hPUIIMEHTOB BceX MOOOYHBIX PEAKITUI

I. KOHIIGHTPAllMd HMOHOB THTPYEMOTO MeTaula W THTPAHTa, u  ycnoBHOH Kiyer
o0pa3yroIierocs KOMIUICKCOHATA

1. ycnoBHOH Ky 00pa3syromerocsi KOMIIEKCOHATa
7. I'paBuMeTpudeckasi popmMa 10JIKHA:
a. OBITh YCTOHYMBOI K MPOKAJTMBAHHIO
0. UMEeTh UHTEHCUBHYIO OKPAaCKy
B. UIME€Th MUHUMAJIbHO BO3MOKHYIO MOJISIPHYIO Maccy
. UMETh TOYHBII MOCTOSHHBIN CTEXUOMETPUUYECKUIN COCTaB
J. UMETh MaKCUMaJIbHO BO3MOKHYIO MOJISIDHYIO Maccy
€. HE II0JIBEpraTbCs ACUCTBUIO OKPYKAIOLICH CpeIbl
8. lllupokoe MCNoJIb30BAHNE KOMILJIEKCOHOB B AaHAJIMTUYECKOl XUMHUHU 00YCJIOBJIEHO:
a. MOJUJEHTATHOCTHIO KOMILJIEKCOHOB

0. BBICOKOH YCTOWYMBOCTHIO  KOMIUIEKCOHATOB METAJJIOB M IPOCTOM CTEXHOMETPHEH
(M:L=1:1)



B. Pa3JIMYHON CKOPOCTBIO 00Pa30BaHMs KOMIUIEKCOHATOB METAJIJIOB
T. pa3JINYHON U XapaKTEPHON OKPACKON KOMIIJIEKCOHATOB

A. JOCTYITHOCTBIO pCarcHTOB

9. B kauecTBe NEPBUYHOIO CTAHAAPTA (YCTONYMBOIO BelleCTBA ISl CTAHAAPTU3ALUM
pactBopa J/ITA) M0:KkHO HCIIO/IB30BATH:

a. KIO;

6. Na,B407-H,0
B. K,Cr,O4

r. Na,C,04

1. MgSOq

10. B kadecTBe MNEPBHYHOIO CTAaHAAPTA J/Jf YCTAHOBJIEHHUSI THUTpPa PacTBOPOB
OCHOBAHMIi HeJIb351 MCII0JIb30BATh KUCJIOTY:

a. OCH30IHYI0 0. CONsTHYIO B. SHTApHYIO T. IIIaBEJICBYIO
11. Besimunna pH B ToYKke 3KBMBAJIEHTHOCTH 00Jib1Ie 7 IPU TUTPOBAHMU:
a. CUJIbHOM KHCIIOTHI CUJIbHBIM OCHOBAHHEM

0. c1ab0il KUCIIOTHI CUIIBHBIM OCHOBAaHUEM

B. CHUIBHOTO OCHOBAHUSI CIIa00W KHCIIOTOM

r. c1a00i1 KUCIOTHI c1a0bIM OCHOBaHHEM

12. PacyeT moTeHIIMAJIA 10 TOYKHM IKBUBAJEHTHOCTH s peakuuu Red; + Ox; > Ox;+
Red; npoBoautcs mo ¢popmy.ie:

E] +n,E! . [0) . O.
=l B, 6. £ = £ + 2059, O] g, £ = £ + 2059, 100
n, +n, n, [Red,] n, [Red,]

a. £

13. Moasipaasi Macca JKBHBAJIEHTA IEPMAHTAHATA KAJIUA VISl PeaKIHid, MIPOTEeKAIIIHUX
B KHCJION cpele paBHa:

a. M/5 6. M/4 B. M/2 r. M/3

14. B OKHCIMTEIbHO-BOCCTAHOBUTEILHOM THTPOBAHUHU UCMOJB3YIOTCH:
a. CHCI_[I/I(bI/I‘IeCKI/IC N UCTUHHBIC OKHCIINTCIbHO-BOCCTAHOBHUTCIbHBIC NMHAUKATOPEI

0. HHIUKATOPBI, pCarupyromue Ha IOABJICHHUEC HIIM HMCYEC3HOBCHHUC B CHUCTEMC OTACIBHBIX
BCIICCTB B IIPOLCCCC TUTPOBAHUA

B. MHIMKATOPHI, pEarupyolue Ha U3MCHEHHE MTOTCHIIMAa CUCTEMBI B IIIMPOKOM HWHTEpBaJIe
pH



BAPUAHT 2
YACTDb A

Hucmpykyusa: B 3adanusx [-14 moavko ooun omeem sensiemcsi 6epuvim. Buvibepume
8EpHbIL, NO 8aAUEMY MHEHUIO OmMEen.

1. Hauboubiee BJHMSIHME HA PACTBOPUMOCTH OCaJKa B CHCTeMe, e NMPOMCXOAMT
KOHKYPEHTHoe B3anMojeiicTBue (a5 # 1) oka3piBaer:

a. YBEIMUYEHHUE TEMIIEpaTyphl B. U3MEHEHUE AMAJIEKTPUUECKON NPOHUIIAEMOCTH
pacTBOpHUTENs
0. yBelM4YeHHE HOHHOW CHIIBI I. U3MEHEHUE KOHILIEHTpAallMM HOHOB, BBI3BIBAIOIINX

HU3MCHCHUC O

2. Moaspraas macca JxBuBasieHTa H3;PO4 npum TuTpOoBaHMHM ee CTaHIAPTHBIM
pacteopom NaOH ¢ uaankaTropom paBHa:
a. M(H3PO4)/3 6. M(H3PO,)/2 B. M(H3POy)

3. OKHCIUTENbHO-BOCCTAHOBUTEIbHBI MOTEHIHAJ NMPU TUTPOBAHUHM PACTBOPA COJIM
Fe(II) pactBopom cyabdara Ce(IV) nmociie TOUKH IKBUBAJEHTHOCTH ONpeaessieTcsl 1o

dpopmye:

0.059 . Ce’* 0.059, Fe**
a. E=E) . . +———lg— 6. E=E" . .+ g
Ce 'Ce n Ce Fe 'Fe n Fe
nEOXJr 2++nE04+ 3+ 3
B. £ = 27 Fe™ | Fe et/ ce’ r. E=E° . z++0'059lg F€2+
n,+n, Fe 'Fe n Fe
4+
nE=E . . +209Ce

3+
Ce 'Ce n Ce

4. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIA HHIUKATOP 3TO OPraHUYeCKU aHAJIUTHYeCKU
peareHT, KOTOPbIii H3MEeHsIET CBOI0 OKPACKY NPH:

a. OIpeIeICeHHOM 3HAUeHUHU MTOTEeHIIaa
0. 00pa3oBaHNM KOMIUIEKCHOTO COSMHEHUS C TUTPYEMBbIM HOHOM

B. 00pa30BaHMM KOMIUIEKCHOTO COEAMHEHUS C THTPAHTOM

r. u3meHennu pH

5. Ha Be1M4YMHY CKAaYKa HA KPUBOH KOMILICEKCOHOMETPHYECKOr0 TUTPOBAHMS BJIUsIET:
a. KOHCTaHTa YCTOWYMBOCTHU KOMIUJIEKCOHATA U UCXO/IHAsl KOHIIEHTpaLUs MeTallia

0. pH u Hanuume Ipyrux METaJIOB, BCTyMaronuX B peakiuio ¢ DJITA

B. HAJIM4ME€ TMOCTOPOHHMX BEILECTB, SABISAIOIIMXCS JUTAHAAMU A TUTPYEMOIO MeTalia U
TemIeparypa

T. BCE NIEPEUUCIICHHbBIE (PaKTOPHI



6. be3bIHIMKATOPHBIM CIIOCOOOM TUTPOBAHMS SABJISIETCS:

a. HOJIOMETPHUSI

0. mepMaHraHaTOMETPHS

B. OpoMaTromMeTpust

I. aCKOPOMHOMETPHUS

7. Pa3iejibHOE KOMILJIEKCOHOMETPHYECKOEe TUTPOBAHNE HOHOB METAJLJIOB:

a. HEBO3MOYKHO

0. BO3MOKHO, €CIIH yClIOBHBIE Ky¢; KOMIIIEKCOHATOB Pa3IMYalOTCsA HE MEHEE YEM B 10* pa3
B. BO3MOJKHO, €CJIM KOMIUIEKCOHATHI METANIOB UMEIOT PA3TMYHYIO0 OKPACKY

I'. BO3MOKHO, €CJIN YCJIOBHBIE Ky¢;r KOMIUIEKCOHATOB Pa3JIM4arOTCs HE MEHEE YEM B 107pa3

8. Uame Bcero B kauyecTBe CTaHAApPTa [JIsl YCTAHOBJIEHHS THTPAa PACTBOPOB KHCJOT
HCIIOJIB3YIOT:

a. Na,CO3; 6.Ba(OH); B.KOH 1. CgHs(COOH)COOK — rugpodranar kanus

9. Touka HeliTPAJIHLHOCTH COBNAIAET ¢ TOYKOI IKBUBAJEHTHOCTH NIPU TUTPOBAHUM B
BOJHBIX PacTBOpax:

a. cJ1a00M KHUCJIOTHI CUIBLHBIM OCHOBAHUEM
0. c1ab0r0 OCHOBAHUS CUIBLHON KUCIOTOMH
B. CHHBHOI>'I KHUCJIOThI CUJIBHBIM OCHOBAHUCM
I'. CHJIBHOT'O OCHOBAaHUS CJ1a00i KUCIIOTOM

. CHJIBHOM KHCJIOTHI CJIa0BIM OCHOBAaHUEM

10. Pacuer noTeHnmaja B TOYKe 3KBUBAJIEHTHOCTH s peakuun Red; + Ox; — Ox;+
Red; npoBoautcst mo ¢popmy.ie:
0.059 ., [Ox,] 0.059 . [Ox,]

E! +nE)
=D TP 6. E=E’+—1g B. E=E)+—21g
n, +n, n, [Red, ] n, [Red, ]

a. £

11. IpousBenenune pacTBOPUMOCTH OKcaaTa Kaabuus Kg° = 2,29.10”. PacTBopumocthb
OKCAJIATA KAJbLMSA:

(omeem npedcmasumo 6 éude X,X-10™)
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11.3. OneHouHbIe cpecTBA 1 POMEKYTOUHOI aTTecTaunu (B popMe 3K3aMeHa).

ITPUMEPHBINA NEPEYEHB BOITPOCOB K DK3AMEHY.

[Ipeamer u 3anaun aHanuTUYecKOW XUMUU. KauecTBEHHBIN M KOJUYECTBEHHBIN aHAIM3.
[Tonstue "anamutuueckuii curHan" M KiacCU(UKAIUMSA METOJAOB XMMHUYECKOTO aHAIM3a.
TpeboBanusi, mpenbsABIsieMble K aHATUTUYECKON XUMUU.

OcCHOBHBIE CTaINM aHATUTHYECKUX omnpeaenennid. [[po6ooTdop u ero 3HaueHue. TexHuka
otOoOpa MpeaCTaBUTEITLHON TPOOBI TBEP/IBIX, KUIAKUX U Ta3000pa3HbIX BEIIECTB.
Crioco0sI pa3noxeHus mpod (MOKPEII U CyXoi).

Knaccudukanus MeETONOB aHATUTHUYECKOH XHUMHUU TIO KOJHMYECTBY aHATU3HPYEMOTO
BemecTBa. CriocoObl OOHAPYKEHHSI U OTPECIICHUS YJIEMEHTOB B aHAIMTUICCKOW XHUMHUH.
TpeboBanusi, mnpeabsBIsieMble K  aHATUTHYECKUM  peakuusaM.  JIpoOHbiii  u
CUCTEMATHYECKUI X0 aHaJIu3a.

JlaiiTe onpeseneHnst U OOBSICHEHUS TTOHATUI: OOHAPY)KCHHUE W ONPEICIICHHE JIEMEHTOB,
XUMHUYECKHUI aHAIM3 U aHAJIM3UPYEMOE BEIIECTBO, aHAIMUTUYECKas MPpoOa, aHaTUTHUYeCKast
dbopMa sreMeHTa, aHAJUTUYEeCKas peaklus, aHaJIUTHUYECKUH METOJ] W aHaIUTUYecKas
METOJIMKA, AaHATMUTHYECKUH TapaMerp, XUMUYECKHe ¢  (PUINYECKUE  METOIbI
AHAJIMTUYECKON XUMHUH.

CriocoObl pa3ziefieHus] MOHOB B aHAMMTHYECKOM Xxumuu. OcaXIeHHE, OpraHudecKue u
HEOPraHUYeCKHe 0CaATUTENH.

Okcrpakuug. OCHOBHBIE MapaMeTPhl, XapaKTEPU3YIOIIUe SKCTPAKIIMOHHOE pa3/ieJieHHe U
KOHILIEHTPUPOBAaHUE - CTENEeHb U3BJIeUeHUs U Qakrtop pazaeneHus. Koucranta
AKCTPAKIUU U €e CBsI3b ¢ Koddduiuentom pacnpeneneHusi. Pacyer uncia sKCTpakiuii,
HEO0OXOIMMBIX JJIsl TOJTHOTO U3BJICYEHUSI KOMIIOHEHTA B OPraHuYecKyio (asy.
Xpomarorpadudeckue Metoabl pazaeneHus. Kmaccudukamus ux mo mpuponae (das,
MEXaHU3MY pa3JIeJIeHuUs, TEXHUKE BBITTOJIHEHHUSI.

Knaccudukanus xpomarorpadu4eckiux METOAOB B COOTBETCTBUU C IMPUHIIUTIOM
paznenenus (aacopOIMOHHAsE, HOHOOOMEHHAs, Telb-XpoMaTorpadusi).

Bymaknast u ToHKOCIOMHas: XpomaTtorpadusi. TexHruka BbIonHEeHUs paboT. ACOpOCHTHI,
BUIBI paBHOBecui, ycTtaHaBiauBaeMbix B TCX. Ilpumenenme TCX u OymakHOH
xpomaTtorpaguu B aHATUTUYECKOU XMUMHH.

Paznenenne meronmom ocaxaeHus. M30upaTtenbHoe oOcakJeHHME W pacTBOpeHHEe (Ha
npuMepe Cyab(OUIoB).

Pa3bop cxembl X072 aHanM3a HA KATHOHBI C TPUMEHEHHUEM CyIb(huaa HATPUSL.
AHanuTHYeCKHe KIAcCU(PUKALUN aHHOHOB.

XUMHYECKOE pPABHOBECHE B T'OMOIEHHBIX CHCTEMax. 3aKOH JEHCTBYIOIIUMX Macc.
KoncranTa paBHOBecHSI, €€ GU3HUECKUN CMBICTT.

WneanbHble U peanbHble XUMUYecKHe cuUcTeMbl. [10004HbBIE Mpolecchl, KOTOPhIE MOTYT
MPOTEKATh B PEAIBHBIX CHCTEMaX. Y paBHEHHE MaTepHaIbHOTO OanaHca, K03 OUIIMEHTHI
KOHKYPUPYIOIIUX PEAKIUH.

KoHcranTa u crenenp auccouuanuu 3yeKTpoiauToB. CUbHBIE U ciaOble AIEKTPOJIUTHI.
3akoH pa3basnenust OcTBaibaa.

WNonnass  cuma  pactBopa.  AKTHBHOCTH M KO3((UIMEHT  aKTHBHOCTH.
TepmoauHaMuueckre, KOHUEHTPAIMOHHBIE M YCJIOBHBIE KOHCTAaHThl PaBHOBECHS, HUX
CBSI3b.
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Tunsl TeTepOreHHbIX CHUCTEM, HCIIOJIB3YEMBIX B AHAIUTUYECKOM XUMHH. XHUMHUYECKOE
paBHOBECME B  cHCTeMe 'pacTtBop-ocanok". IlpomsBeneHue  pacTBOPUMOCTH.
Matematuueckasi CBA3b MEKIY PaCTBOPUMOCTBIO U ITPOU3BEAECHUEM PACTBOPUMOCTH.
@DaKTopbI, BAUSIOMNE HA PACTBOPUMOCTH 0caakoB. CoseBoit 3¢ dekr.

Kpucranmmaeckue u amopdHbie ocaaku. Y CIOBHS UX 00pa30BaHUSI.

Bunel v mpuuuHbl 3arpsi3HEHUST OCAAKOB (COOCaXJIEHHUE, MOCIEOCaXIeHUE, aacopOoIs,
OKKJTFO3U S, UHKITFO3USI, ©30MOPHHU3M).

HNounzanus pactBoputeneid. Apronporonus. MonHoe npoussenenue Boasl, PH.
Henocratkn Teopum KHUCIOT M OCHOBaHMUM AppeHuyca. [Iporonmurnueckas Teopus
bpencrena-Jloypu, ee 10CTOMHCTBA, OTPAaHUYEHHUS.

Knaccudukanus pacTBopuTeneil ¢ TOUKHA 3peHHs MPOTOTUTHUYECKOW TEOPHM KHCIOT U
ocHOBaHUN. OCHOBHBIE CBOMCTBa pPAacTBOPUTENEH, BIHUAMOIINE HAa MPOTOJUTUYECKOE
MTOBEJICHUE PACTBOPEHHOI'O BEILIECTBA.

Boruncnenne pH pacTBOpoB CUIIBHBIX U €1a0bIX KUCJIOT M OCHOBAaHUHM MPH JAOCTATOYHO
BBICOKHX UX KOHIIEHTPALMIX.

Boruucnenne pH pacTBOpOB CHIIBHBIX KHCIOT M OCHOBAHMM MNpPH HUX HU3KUX
KOHLEHTPALUAX.

Beruucnienne pH pacTtBopoB cialbIx KHCIOT M OCHOBaHMM TIpM HMX HHU3KHX
KOHLEHTPALUSX.

Jucconumanyuss MHOIOKUCIOTHBIX OCHOBAaHUI M MHOIOOCHOBHBIX KHUCIOT. CTyneHYaTble U
ITOJIHBbIE KOHCTAHTHI AMcconnanuy. Berunciaenue pH pacTBOpOB MHOTOOCHOBHBIX KHCIIOT.
Bydepubie pacTtBOopel W uX cBoicTBa. bydepHas eMKoCTh, €€ 3aBUCHMOCTH OT
KOHIIEHTpalUu KOMIOHEHTOB. Brruncienue pH O6ydepHbIx pacTBOpOB.

Brruucnenne pH pacTBOpoOB ruapOIn3yIOIINXCS COTIEH.

. Kommiexcuesie COCIUHECHNSA U OCHOBHBIC ACIICKTHI MCIIOJIB30BaHUS HUX B aHAJTUTUIECKOM

xuMuud. KatrnoHHble, aHMOHHBIE U HEUTpaJIbHbIE KOMILJIEKCHBIE coeluHeHus. [Ipumepsl.
[Ipounocte komruiekcoB. [lomHbIE W CTyHeHYaTble KOHCTAHTBl  YCTOMYMBOCTH
KOMIUIEKCHBIX CO€IMHEHUW. TepMmonuHamMuyeckas M KHHETUYECKas YCTOMYMBOCTh
KOMILIEKCHBIX COEUHEHUM.

Bayrpukommiuekcasie  coemumHenuss  (BKC).  Cssm3p B Mmomekymax — BKC.
JleHTaTHOCTBAMTaHAA U XelaTHbIE MUKIBI B MoJiekylax BKC, ux BiausHUEe Ha TPOYHOCTh
BKC. IIpusectu npumepsl BKC, ucnonap3yemMbix B aHATUTHYECKON XUMUHU.

OCHOBHBIE aCIIEKTHI UCIIOIb30BAHNS OPraHUYECKHUX PEAreHTOB B aHATUTHUYECKON XUMUHU.
MexaHu3m  [E€HWCTBUS OpPraHUMYECKUX pearceHTOB. {DyHKIMOHAIBHO-aHAIUTUYECKUE
rpynmel.  [IpeumymiecTBa HCMOJIB30BAaHUS OPraHUYECKHX PEAreHTOB Mepell He
OpraHUYECKUMH.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU U OCHOBHBIE ACMEKThl HCIOJIb30BAHUS UX B
aHanmuTHYeCKOM xuMuM, CTaHAapTHBIE MOTEHIMAaIbl M ypaBHeHHe HepHcra. BnusiHue
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX IOTCHIHUAIOB HA HAIpPABICHUE OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM.

@akTophl, BIUAIOIIME HA BEIMYMHY pPEAIbHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MOTEHIMAJIOB: MOHHAs cuja pactBopa, pH pacTBOpoB, MpOTEKaHHE KOHKYPHUPYIOLIUX
peaKuii 0caXACHUsI, KOMIUIEKCOOOpa30BaHUsI.

CyImHOCTh TPaBUMETPUYECKOTO MeToAa aHanmusa. [IpsiMble W KOCBEHHBIE CIOCOOBI
rpaBuMeTpun. OO0IIas cxema MPsIMBIX TPABUMETPUUECKUX OIMPEICTICHHA.
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OcankoobpazoBanue. Kpucrannmuueckue u aMopHBIE OCAJAKH, YCIOBHs UX 00pa3oBaHusl.
IIpenmy1iecTBa UCIIOIB30BAHMS KPUCTANINYECKUX OCA/IKOB B TPABUMETPHH.
Ocaxmaemass U BecoBasg (OPMBI OCAAKOB, MpEIbsSBIsEMble K HHUM TpeOOBaHUS.
TpeboBanus k ocagutensiM. OCHOBHbIE HCTOYHHUKH 3arPsS3HEHUS OCA/IKOB.

Pacuersl B rpaBuMmeTpuueckoM aHanuze. Pacuer HaBecku, oObema ocaauTens,
pe3ynbTaToB aHann3a. GakTop nepecyera.

CymHoOCTh TUTPUMETPUUYECKOrO0 aHanu3a. (OCHOBHBIE TMOHATHS, MCIOJIb3yeMbIE B
TUTPUMETPUU: TUTPOBAHUE, IEPBUYHBIE U BTOPUYHBIE CTAHJAAPTHI, UCXOJIHBIE BEIIECTBA,
MOMEHT SKBUBAJIEHTHOCTH, KPUBbIE TUTPOBAHUS, UHANKATOPHI TUTPOBAHMSL.

OOurre TpeboBaHMS K peakIusaM, JIEKALIM B OCHOBE TUTPUMETPUUYECKUX OTPE/IEICHUH.
Tumnbl peakiuii, UCTIOIB3YEMbIX B THTPUMETPHH, KIaCCU(PUKAIIUSI METOIOB TUTPUMETPHUH.
Crioco0b1 TuTpoBaHus, puMepbl. CriocoOb! BHIpaXKEHNUS KOHLIEHTPALIMH B TUTPUMETPUH.
Koaddunument nonpasku. MicxoaHbie BelecTBa B TATPUMETPUHN U MIPEIbABISIEMbIE K HUM
TpeboBanus. CrocoObl yCTaHOBIIEHUS KOHIEHTPALlUU PACTBOPOB.

OcHOBHbIE HCTOYHHMKHM OIIMOOK B TUTpUMeTpuH. M3meputenbHas mocyna U ee
Ha3Ha4YCHHUE.

Teopust KHCIOTHO-OCHOBHBIX MHJIMKATOpOB. MHTepBan mpeBpalleHUs HMHAUKATOPA,
nokaszaTesb TUTpoBaHus. HIukaTopHble omuoOku, ux pacuer. OOl Moaxox K BEIOOPY
MHJMKATOpa.

@DaxkToppl, ONpPENEAIONINE BEIMYMHY CKayka HAa KPUBOM KHUCIOTHO-OCHOBHOI'O
TUTpOBaHUA. TUTpOBaHHE CUJIBHBIX KHUCJIOT CUJIBHBIM OCHOBAHHEM U CJIA0OBIX KHCIIOT
CUJIBHBIM OcHOBaHHeM. OOmuii BUJT KPUBBIX TUTPOBaHUs. BrIOOp MHIMKaTOpA.

MeTo bl OKHCIEHHSI-BOCCTAHOBIICHUS! B TATPUMETPUH, UX KJIacCU(PUKALIKS.

KpuBble  OKHMCIMTENBHO-BOCCTAHOBUTEIBHOTO THUTpOBaHMs. (CKadoK THUTPOBAHUS.
Brruncnenune BeIMYMHBI OKHCIATEIbHO-BOCCTAHOBUTEIBHOIO MOTEHIMAIA B Pa3JIMYHbIE
MOMEHTHI TUHTPOBAHMSL.

WuaukaTtopel, NOpUMEHSEMbIE B  METOJAX  OKUCIMTEIbHO-BOCCTAHOBUTEIBHOTO
TUTPOBaHMA. PacueT HHAMKATOPHOM OIIMOKH.

O030p BaXHEHIIMX METOJOB  OKHCIMTEIbHO-BOCCTAHOBHTEIHHOIO  THUTPOBAHUS.
[lepmanranaTomeTpusi, HomomeTpusi, Ouxpomaromerpusi. l[lepBHYHBIE W BTOPUYHBIC
cTaHapThl. UTHAWKATOPBI, MPUMEPHI ONIPEACTICHUN.

MeToapl OocaguTeNbHOTO TUTpOBaHUsA. KpuBble TUTpPOBaHHS M OCHOBHBIE (DaKTOPHI,
ONpENENAoNe BEIUYMHY CKadyKa HAa KpPHUBOM. ApreHToMeTpuss U POJAHOMETPHS.
WNHaukaTopel, IpUMEHsEMBbIE B OCAJUTEIbHOM TUTPOBAaHMU. [IpuMmepsl ocaanuTenbHOIO
TUTPOBAHUS.

KoMInekcoHsl 1 KOMILIEKCOHOMETPHS, KpUBasi TUTpOBaHUsA. DaKTOpPBI, BIUSIOLINE HA

BEJIMYMHY CKAa4yKa HAa KpUBOU TUTPOBaHUA. MeTaiutoXxpoMHble MHAUKATOPEI. [IpruMepsl

KOMIIJIEKCOHOMETPUUYECKUX OIpeIeIeHHM



Ilnanupyemblie pe3yabTaTbl 00ydeHus 1Jsi GOPMHUPOBAHUA KOMIIETEH NI

NHauKkaTopbl J0CTHKEHUSA Pe3yabTaThl 00yyeHus IMpoueaypa
KOMMeETEeHI[HI (3HATB, YMETb, BJIA/I€Th) OlleHUBAHUS
UK onk-12 [Ipeqnaraer 3HaTh: TEOPETUYECKUE ocHOBHI | CobecenoBaHUE  TIO
HHTEpIIpeTaIn . TeMe J1abopaTOPHBIX
CpripeTaliio AQHAIUTUYECKOW XUMHH, CYIIECTBO paTop

PE3YIBTaTOB COOCTBEHHBIX pabor.
SKCIIEPUMEHTOB U peaknuu u IIPOLIECCOB, | (CMOTpU.  BOIPOCHI
paca€THO-TCOPETUICCKUX HCIIONB3yeMbIX B AHATHTHYECKO | 7V TeKYIIero
paboT C UCTIOIB30BAHHEM 5 KOHTPOJIs1)

XUMHH; TPHHIOWUIB W 00JIacTH
TEOPETUYECKHX OCHOB S S Brinonnenue
TPaJMUIMOHHBIX U HOBBIX UCIIONb30BAaHUS OCHOBHBIX METOJIOB HagOPaTOPHHX

pabor.

paszeiios XUMHIH XUMHYECKOTO aHanusa. Nwmetn

MpeACTaBIeHHE 00 0COOEHHOCTAX

00BEKTOB aHAJIM3a.

YMeThb: MOATr0TaBIUBaTh 0OBEKTHI

UCCIIEIOBaHMS JIJIs aHaln3a,

MIPOBOJUTH SKCIIEPUMEHTANIbHBIE

HUCCIIEIOBAHMS 110 3aJaHHOU

MeTOJIMKe, padoTaTh Ha afnmnaparype,

MPUMEHSIEMON B aHATMTUYECKHUX

UCCIIETOBAHUSIX,

Bnaners: HaBbIKaMU TMPUMEHEHUS

TEOPETUUECKHIX OCHOB npu

MIPOBEJICHUH aHATUTUYECKUX PeaKIuil

JUISS  ONPENENICHUS  DJIEMEHTOB B

pa3NUYHBIX 00BEKTAX.
UK omk..1 Paboraer ¢ 3HaTh: NpaBuiia 1 HOPMbI TEXHUKHU CobecenoBaHue 110

XUMHAYECKUMHU BEIECTBAMU
C COOII0IEHHEM HOPM
TEXHUKHU 0€30IaCHOCTH

0e30macHOCTH Mpu padboTe ¢
XUMAYECKHUMH PEaKTHBAMU H
¢dusnvyeckuMu npudopamMu

TeMe J1abopaTOPHBIX
pabor.
(Cmortpm.
TUTST
KOHTPOJIS)
Brinosinenue
1a00paTOPHBIX
pabor.

BOIIPOCHI
TEKYIIETO

HﬂKOHKQA HpOBO,Z[I/IT
HUCCIIEIOBAHUS CBOMCTB
BEIIECTB U MaTEPHUAJIOB C
HCITOJIb30BaHUEM

3HaTh: OCHOBHBIE JJOCTOMHCTBA U
HEJOCTAaTKU PAa3IMYHBIX METO/IOB
HCCIIEIOBAHUS CBOMCTB BEIECTB U
MaTepuasoB

ColeceqoBanue 110
TeMe J1abopaTOPHBIX
pabor.

(Cmotpu.  BOIpOCHI




CEpPUITHOI0 HAyYHOTO
o0opyIoBaHUS

YMerb: IPOBOAUTH IIPOCTHIE
oreparuu (kiaccu(uKanus BEUIeCTB,
cocTaBiieHHe (HOpMyI, CXeM
IIPOLIECCOB, IIEPBUYHBII aHAJIU3
Pe3yabTaTOB U T.II.) C YYETOM OOIIUX
3aKOHOMEPHOCTEH, POPMYIUPYEMBIX
B PaMKax aHaJIUTUYECKOH XUMHUU

Baanersn: TEOPETUUECKUMU
Hpe,Z[CTaBJIeHI/IHMI/I aHaHHTquCKOﬁ
XHUMHU, OCHOBaMHu XUMHNYCCKUX
METOJIOB aHAJIN3a HEOPTaHWYECKUX W
OpraHN4YeCKHUX COCIUHCHMH,
METOJIOJIOTHEN  BBIOOpAa  METOJIOB
aHaJIn3a, NUMETH HAaBBIKHU nux
MIPUMEHEHUS npu MIPOBEICHUHT
AHATMTUYECKHX peakimii TS
onpe;[eneHH;I 3JICMCHTOB B

Pa3NUYHBIX 00BEKTAX.

s TEKYILETo
KOHTPOJISL)

Beinonnenue
J1a00paTOPHBIX
pa0or.

NKormke.1 [IpencraBnset
pe3ynbTaThl paboThl B BUJIE
OT4YeTa 10 CTAHAAPTHOMN
(dhopme Ha pyCCKOM SI3BIKE

3HaTh: paBUJIa COCTABICHUS
IMPOTOKOJIOB OTYCTOB XUMHUUYCCKUX
OIIBITOB, IPUMCHATHL OCHOBHBIC
3aKOHBI XUMUH TPH 00CYKICHUN
MOJIYYCHHBIX PE3YJIbTATOB,
IIOATOTOBUTH OTUET O BBINIOJIHEHHOH
pabore.

YMeTh: NPEJCTaBUTh PE3YJIbTATHI
OIBITOB M PAaCUETHBIX padOT COTIIACHO
TpeOOBaHUSAM B JaHHOH 00acTH
XUMHUHU

BuiiaseTs: HaBBIKAMU MTPECTABICHUS
Pe3yabTaTOB COOCTBEHHBIX HAYYHBIX
M3bICKAaHUN B KOMITBPIOTEPHBIX CETAX U
MH(POPMAIIMOHHON HayYHO-
oOpasoBarTenbHOM cpejie

Odopmnenue
OTYETOB I10
1a00paTOPHBIM
paboTtam.

YIII. Kputepuu ouileHUBaHUSA Pe3yJIbTATOB 00yYeHU:

1. Heo0xoauMo BBINOJHUTH BECh MEPEUYCHb J1a0OPATOPHBIX PaboOT (CM. IYHKT
4.3.1.) OueHuBaeTcsi TEXHUKA BBITTOJHEHUS, O(DOPMIICHHE OTYETOB (MaKCUMyM

60 6amioB).

2. Ilpenycmotrpeno 4 ycTHbIXx ompoca U 4 kowiokBuyma. Kaxmas Ttema
OLIGHUBAETCS MAaKCUMYM Ha 5 0auioB.




Jlnsi 1oydeHus 3a4yera M0 AUCIHUILIHHE HEOOXOIUMO BBIIOIHHMTE JIaDOpaTOpHbIE
paboThl, oG« MHTH OTYETHI, OTBETUTH HA BOMPOCH TEKyIlero KoHTpois. Heobxomumo
HabpaTh MUH! MyM 60 Oasios.

Kpm‘epl/m OLICHHBAHMSA OTBETOB HA 3K3aMEHE:
OueuKa «HEYTOBJETBOPUTETHLHO

dpai -ieHTapHOE 3HAHHUE [IPEIMETA, OTCYTCTBHE YMEHUH M HAaBbIKOB IIPHMEHEHHUS
METOJIOB H I10.IX0/I0B H3y4aeMOl AUCIMIUIMHEI IIPH pelleHun yueOHbIX 3anad (Menee 50
0asioB).

OH€ Ka «YI10BJETBOPHUTEJIBLHO»

Hecl ‘TeMaTU3WPOBAHHBIC 3HAHUS MTPEIMETa, YACTUYHO CHOPMUPOBAHHBIE YMEHUS U
HaBBIKH PN “HEHUS METOOB M IIOIX0I0B H3y4aeMOM JUCIIHIUTHHBI IIPU PELIEHUH YUEOHbIX
3anad (50-69 Hamion).

Onelika «xopomo»

B 11€J10M, c(hOPMHUPOBAHHBIE, HO COJIEpIKaIie OT/IEIbHbIE IPOOEIIbI 3HAHUS
npeaMeTa, yN  HHE TPUMEHITh METO/IbI U TOJIXO/Ibl H3y4aeMOM JUCIHUILIMHBI TPHA PEIICHUH
y4eOHBIX U MPAKTHUSCKUX 3a/1a4 ¢ MUHUMAITBHBIM KOJIMYECTBOM OINHOOK
HETPUHIIMITAATBHOTO XapakTepa, HaInYie HaBbIKOB IPUMEHEHHUS METOIOB H ITOJX0/I0B
M3y4aeMOii 1 CLMILIMHEI IIPY PEIIEHHH YUeOHBIX U MpaKTHyeckux 3anad (70 - 85 6amnos).

Orne ' Ka «OTJTHYHO»

coj THpOBaHHBIE U CHCTEMATH3UPOBAHHBIC 3HAHUS IIpeMeTa, chOPMUPOBAHHBIC
YMEHUS W Hak HIKH TPUMEHEHHS METO0B M MOIX0I0B H3y4aeMOH JTUCIHMILIMHBI TIPU
pEIIEHUH yUe HBIX U MpakTHdeckux 3anad (86-100 6aysoBs).

[Tporpamna cocrasiena B cootsercTBur ¢ Tpeboanmsiva @I'OC BO 1o HanpaBieHUIO
noarotoBku ( +.03.01 Xumus.

Pa3zpat6orunkm:

%{Wu&éﬂ JOTEHT I".H. Koponesa

; 7

( A/ : JIOLICHT H.®. Anpenkosa
4

I[Tporpam 'a cocrasiena B coorBeTcTBuH ¢ TpeboBanusiMu PI'OC BO 110 HampaBIeHUIO
moaroToBkH (' +.03.01 Xumus.

HporpaMMa paccMOTpEHA HA 3aCCJaHUN Kadpenpm AHATUTHYECKOU XUMUHA

¥

«13 » masn 2022 r.  Ilporoxom Ne 4

3ai kadenpol a.X.H., mpodeccop A.I'. [IpoiimakoB

Vi

Hacmosawas npozpamma, He Modicem bblmb 60CnpoU36e0end Hu 8 Kakoi gopme 6e3

npedsapumer 1020 NUCbMEHHO20 PA3Peuenus Kagheopbl-paspabomyuxa npospammol.



