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|. AHHoTaMA

1. lean 1 32124 U CHMUIIJIMHBI

dopMHUpPOBaHUE 3HAHUM IO XUMHUH PEAKHUX SJIEMEHTOB U UX BAXKHEUIIINX
COEJIMHEHUI, METO/IOB CHUHTE3a U 00JIacTel UX IPUMEHEHMUS.

®opMUpOBaHUE HABBIKOB MOMCKA HAYYHOU MH(OpMAIMU B 00JIACTH XUMUH
PEIKUX DJIEMEHTOB U UX CUHTE3a, padoThl C MpodecCuOHaIbHOM TuTEepaTypoil. 10
cnenuuyeckasi IMCIUILIMHA, TPOHU3BIBAIONIAS U CBSA3BIBAIONIAS HE TOJIBKO
byHIaMeHTaIbHbIE XUMUYECKUE TUCIUILIMHBI (HEOpTaHUYeCKasi XUMHUS,
OopraHuyveckas Xumusi, puznueckasi XuMusl, 3JeKTPOXUMHUS ), HO U PU3UKY, U
MaTeMaTHUKy.

3amaueii OCBOCHUS TUCIIUILUIMHBI SBJSIETCS TOJTYYE€HHUE 3HAHUM 110 XUMUH
PEIKUX BIEMEHTOB U UX BaXKHEUIIINX COCIUHEHUM.

2. Mecto muciuiuinibl B cTpykrype OOII

JucuumimHa « XuMus peKUX 3JIEMEHTOBY BXOJIUT B DJIECKTUBHBIC
TUCUUIUINHBI [ 00si3atenbHor yactu bioka 1. «/lucuurmivasl»y yueOHOro 1iaHa.
OxBaTbIBaeT clieayroiire 0a30BbIe Pa3Iebl: XUMUS PEAKUX U PAAUOAKTUBHBIX
AJIEMEHTOB; (PU3UKO-XUMUYECKUE U TEXHOJOTUUECKHE OCHOBBI IPOU3BOICTBA
PEIKUX 3JIEMEHTOB; XUMUS U TEXHOJIOTHSI TEOXUMUYECKUX CIYTHUKOB PEIKUX
METAJIJIOB; SKOJIOTMYECKUE ACTIEKTHI TPOU3BOJICTBA PEIKUX METAIUIOB M OXPaHy
OKPY’KAIOIIEH CPEBI.

JuctuunnuHa sBisieTcst 00s13aTeIbHBIM pa3/ieioM 00pa30oBaTeIbHON
MOATOTOBKHU CTYJIEHTOB Y€pE3 MarucTparypy, B 3HAUUTEIbHON CTEIIEHU
ONPEAEIISIIOIUM BO3MOKHOCTH UCTIOIb30BaHUS CIEUATIMCTA U NEPCIIEKTUBBI €T0
pocra.

3. O0beM IUCHUILIHHBL: 5 3a4eTHRIX eauHuI], 180 akagqeMHYECKUX YacoB,

B TOM YHCJIE:

KOHTAKTHAsI ayIUTOpPHAasi padoTta: nexiuu - 30 yacoB, 1abopaTopHbIE padoTH - 45
4acoB, B T. 4. JJADOpaTopHas MPaKTUUECKas MOArOTOBKA — 45 4acoB;
camocTosiTe/IbHast padoTa: /8 4yacoB, KOHTPOJIb - 27 YacoB.

4. IlnaHupyemble pe3yJibTAThl 00y4eHHs 10 JUCHMILIUHE, COOTHECEHHbIE ¢
MJIAHUPYEMbIMU pe3yJibTATAMU OCBOEHHsI 00pPa30BaTeIbHOIl MPOrPpaMMbl

[Inanupyemble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl 00yUEHHS IO
00pa3oBaTeNbLHON MPOrPaMMBbI JUCIATUTHHE
(popmMupyembie KOMIETCHIIUN )

OIIK-1.1 Mcnonb3yer CynecTBYIOUE U
pa3palaThiBacT HOBbIE METOAUKHI
TIOJTYYCHUS M XapaKTEPU3aIlH BEIIECTB
MaTepUaioB ISl PEIICHNS 33,129 B
N30paHHOM 00JIAaCTH XUMHUH MJTH CMEKHBIX
HayK

OIIK-1.2 Hcnonb3yeT COBpEMEHHOE
000pyI0BaHuUE, TIPOTPAMMHOE 00ECTICYCHNE
1 npopeccuoHabHbIe 6a3bl TAHHBIX JIJIs
peleHws 3a71a4 B U30paHHON 00JIacTH
XHMUH WA CMEKHBIX HAYK

OIIK-1 Crioco0OeH BBITIOIHSTh
KOMIUIEKCHBIE SKCIIEPUMEHTAIbHBIE U
pPacyeTHO-TEOPETUIECKUE
HCCIIeIOBaHMs B M30paHHOM 00IacTi
XUMHHU WA CMEKHBIX HayK C
UCTIOJIb30BaHUEM COBPEMEHHBIX
pUOOPOB, MPOrPAMMHOIO
oOecrieueHus 1 0a3 JaHHBIX
poheCcCHOHATTLHOTO Ha3HAYCHHS




OIIK-2.1 TIpoBOIUT KpUTHUECKUIA aHAIN3
pe3yIbTaTOB COOCTBEHHBIX
HKCTIEPUMEHTAIBHBIX U PACYETHO-
TEOPETHUECKHUX PadOT, KOPPEKTHO
UHTEPIIPETUPYET UX

OI1K-2.2 ®opmynupyeT 3aKIII0YeHUs 1
BBIBOJIBI T10 pe3yJIbTaTaM aHaIn3a
JIMTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
DKCTIEPUMEHTAIBHBIX U PaCYeTHO-
TEOPETHUECKHUX PadOT B M30paHHOM 00JIacT!
XAMWH WA CMEKHBIX HAYK

OIIK-2 CriocoOeH aHaTM3UpPOBaTh,
MHTEPIIPETUPOBATH U 00001IATh
PE3yIbTAThI AKCIIEPUMEHTAIBHBIX U
pacyeTHO-TEOPETUIECKUX paboT B
n30paHHOM 00JIaCTH XUMUH WK
CMEKHBIX HayK

5. @opma NPOMEKYTOYHOI aTTeCTAIMU H CEMECTP MPOXO0KICHUS:
AK3aMEH BO 3-M CEMECTE.
6. SAA3bIK NMpenogaBaHusi: PyCCKUM.




I1. Conep:xkanue qUCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3/iesiaM) ¢ yKa3aHueM OTBeIeHHOI0 HA HUX KOJIMYecTBa

aKaJieMUYeCKMX YaCOB U BII0B YUE€OHBIX 3aHATHMH

VYyebOHast nporpaMMa — HAMMEHOBaHUE Bcero | KonrakTtHas pabota (uac.) | CamocTosiTeNbHas Kountpoib
pa3lieJIoB ¥ TEM (uac.) | Jlekumm | JlabopatopHbie | pabora (4ac.) | CaMOCTOSITENIbHOM
paboThI paboThI (4ac.)
Tewma 1. PacipocTpaHeHHOCTh XUMHYECKUX 11 2 3 5 1
AJIEMEHTOB B MPUPOJIE
Tewma 2. DnemenTs! 1 u 2 rpynnsl: IUTHA, 12 2 3 5 2
pyouaumii, ne3uii, Oepusuinit
Tema 3. DneMeHThI 3 TPYIIIIbI: CKaHIUH, 12 2 3 5 2
WUTTPUU, JIJAHTAH, AaKTUHU U
Tema 4. JlaHTaHOUBI U AKTUHOWIbI 15 2 3 8 2
Tema 5. DyieMeHThI 4 TpyIIIbL: TUTaH, 12 2 3 5 2
LUPKOHUH, TaQHUI
Tema 6. DneMeHTHI 5 TPYIIBI: BaHAIWH, 12 2 3 5 2
HHOOHUH, TAaHTAI
Tewma 7. DneMeHTbI 6 TpyIIIBI: MOJIUOICH, 12 2 3 5 2
BOJIb(pam
Tema 8. DnieMeHTHI 7 TPYIIIBI: TEXHEIHM, pEHUHN 12 2 3 5 2
Tema 9. DneMeHTHI 8 TPYNIIBI: PyTEHUN U 12 2 3 5 2
OCMUI
Tema 10. DnemeHTs! 9 rpynnel: poauid u 12 2 3 5 2
1500020107071
Tema 11. Onements! 10 rpynnsl: najutagui u 12 2 3 5 2

IIJIaTuHa




Tema 12. DnemenTsl 11 rpynmsl: cepedbpo u 12 2 3 5 2
30JI0TO

Tema 13. DnemenTsl 13 u 14 rpynmnsl: rayiui, 12 2 3 5 2
VHJIUH, TaJUIMWA, TEPMAHUN

Tema 14. DnemenTs! 16 rpynmel: ceneH, TETyp 11 2 3 S 1
Tewma 15. IHepTHBIE Ta3bl 11 2 3 S 1
UTOro 180 30 45 78 27




I11. O6pa3oBaTe/ibHbIE TEXHOJIOTUHN

VYyeOHast mporpaMMa — HAMMEHOBaHUE
pa3liesioB U TeEM

Bun 3anstus

O6p3.30BaTGJ'II>HI)IC TCXHOJIOTHH

Tema 1. PactipocTpaHeHHOCTH Jlexuuns TpaJAWIOHHbIE ((PpOHTATBHAS JICKITUS, PEIICHHUE
XUMHUYECKUX 3JIEMEHTOB B IIPUPOJIE JIaGopartopHas yIpaxxHEHH ), THPOPMAITMOHHBIE (ITOKa3 MPEe3CHTALIHIA)
paboTa B TEXHOJIOTHS UCCIIEIOBATEIILCKON JEATeIbHOCTH (XUMUYECKUN
XUMHUYECKON AKCIIEPUMEHT) TEXHOJIOTUA MOAYJIBHOTO U OJIOYHO-
naboparopuun MOJIyJIbHOTO 00Y4YEeHHs 3J0POBbeCOEpETaoNINe TEXHOJIOTUU
Tewma 2. Dnements! 1 v 2 rpynmnbl: TUTHH, Jlexuns TpaJuLMOHHbIE (PPOHTANIbHAS JIEKIIHS, PEIICHNE
pyOouui, ne3uii, GepusTni JlabopaTtopHas yIpaKHEeHUH ), UH(OpMAaIIMOHHbIE (TIOKa3 MPE3eHTaIlUN )
pabota B TEXHOJIOTHSI HCCIIEOBATENBCKOM NEATEIBHOCTH (XUMHYECKHIA
XUMHUYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOYJIBHOTO U OJI0YHO-
naboparopuun MOJ1yJIbHOTO 00Y4Y€HHs 3J0POBbECOEpETaAIONINe TEXHOJIOTUU
Tema 3. DneMeHTsI 3 TPYIIIBI: CKAHINH, Jlexus TpaJAULIMOHHbIE ((PpOHTATbHAS JEKIHUs, PEIICHNUE
WUTTPUU, JTAHTAH, aKTUHUI JlabopaTopHas YOpa)KHEHUI ), UH(OpMAaIIMOHHbIE (TTOKa3 MPEe3eHTalUi )
paboTa B TEXHOJIOTHS UCCIIEI0OBATEILCKON NEATEIbHOCTH (XUMUUECKUN
XUMUYECKON AKCIIEPUMEHT) TEXHOJIOTUS MOAYJIBHOTO U OJIOYHO-
naboparopuu MOJYJIbHOTO O0y4eHUs 3J0pOBbecOeperaome TEXHOJIOTI
Tewma 4. JlanTaHOUIBI 1 AKTUHOMIBI Jlekmus TpaJuLMOHHbIE (PPOHTANIbHAS JIEKIIMSI, PEILICHUE
JlabopaTopHas yIpaKHEeHUH ), UH(OPMAIIMOHHBIE (TIOKa3 MPE3eHTaIIUN )
paboTa B TEXHOJIOTHSI UCCIIEI0BATENbCKON JESATENIbHOCTH (XUMUYECKUN
XUMHUYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOIYJIBHOTO U OJI0YHO-
naboparopuu MOJTyJIbHOTO 00Y4YEHHS 3J0pOBbecOEperaronie TeXHOJIOTUU




Tema 5. DnieMeHThI 4 TpyIIIbL: TUTAH, Jlexuus TpaJAULIMOHHbIE ((PpOHTATIBHAS JICKIIUs, PEIICHHUE
IUPKOHUM, rapHu JlaGopartopHas yIpakHeHU| ), “HPopMaIiMoHHbIE (ITOKa3 MPe3eHTAIIUN )
pabora B TEXHOJIOTHSI UCCIIEIOBATENBCKOM NEITEIbHOCTH (XUMHUYECKHIMA
XUMUYECKON AKCIIEPUMEHT) TEXHOJIOTUS MOAYJIBLHOTO U OJIOYHO-
nabopaTopuun MOJIYJIBHOTO 00yUY€HUSs 3J0POBhECOEPETAIONINE TEXHOJIOTUN
Tema 6. DneMeHTsI 5 TpyYIIbL: BaHAIUH, Jlexuus TpaauMOHHbIE (PPOHTATBHAS JIEKIIHSI, PEIICHNE
HUOOMI, TaHTaJ JlabopaTopHas YIPAKHEHUI ), ”H(OpMAaIIMOHHbIE (TIOKa3 MPE3eHTalNi )
paboTa B TEXHOJIOTHS UCCIIEI0BATEIHCKON NEATEIbHOCTH (XUMUUECKUN
XUMHYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOIYJIBHOTO U OJI0OYHO-
naboparopuu MOJTYJIBHOTO 00y4YEeHUs 3J0pPOBbECOCPETAIONINE TEXHOJIOT I
Tema 7. DnemeHTsI 6 rpymIbl: MOJIUOIEH, Jlexuus TpaJULMOHHbIE (PPOHTATIEHAS JIEKIIMSI, PEILICHUE
BOJIb(pam JlabopaTtopHas yIpaKHEeHU ), H(OpMAaIIMOHHbIE (TIOKa3 MPE3eHTaIlUN )
pabota B TEXHOJIOTHSI UCCIIE0BATENbCKON JEATENIbHOCTH (XUMUYECKUN
XUMHUYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOLYJIBHOTO U OJI0YHO-
nabopaTopuu MOJIYJILHOTO 00yU€HHUS 30POBhECOEpEraroue TEXHOIOTUN
Tema 8. DneMeHTsI 7 TPYIIIBI: TEXHEIIHIA, Jlexus TpaJAULIMOHHbIE ((PpOHTATbHAS JIEKIHUS, PEILICHHUE
peHuni JlabopaTopHas YOpa)KHEHUI ), UH(OpMAaIIMOHHbIE (TTOKa3 MPEe3eHTalUi )
paboTa B TEXHOJIOTHS UCCIIEI0OBATEIHCKON NEATEIbHOCTH (XUMHUUECKUN
XUMHYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOIYJIBHOTO U 0JI0YHO-
naboparopuu MOJYJIbHOTO O0y4eHUs 30pOBbecOeperaone TEXHOJIOTI
Tema 9. DneMeHTHI § TpyNIbL: pyTEHUN U Jlexuus TpaJuIMOHHbIE ((PpOHTATBHAS JIEKIUS, PEIICHNUE
OCMUU JlabopaTopHas yIpa)KHEHUH ), UH(OPMAIIMOHHbIE (TIOKa3 MPE3eHTaIIUN )
pabora B TEXHOJIOTHSI UCCIIE0BATENbCKON JeSITEIbHOCTH (XUMUYECKUIN
XUMHUYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOIYJIBHOTO U OJI0YHO-
naboparopuu MOJTyJIbHOTO O0yUY€HUS 3J0pPOBhecOeperaroue TEXHOJIOTHU




Tema 10. DnemeHTsI 9 TpyNIbL: POAUA U Jlexuus TpaJAULIMOHHbIE ((PpOHTATIbHAS JEKIHUs, PEIICHUE
UpUIUI JlaGopartopHas yIpakHeHU| ), “HPopMaIiMoHHbIE (ITOKa3 MPe3eHTAIIUN )
pabora B TEXHOJIOTHSI UCCIIEIOBATENBCKOM NESITEIbHOCTH (XUMHUYECKUI
XUMUYECKON AKCIIEPUMEHT) TEXHOJIOTUS MOAYJIBLHOTO U OJIOYHO-
nabopaTopuun MOJIYJIBHOTO 00yUY€HUSs 3J0POBhECOEPETAIONINE TEXHOJIOTUN
Tema 11. OnemenTs! 10 rpymnmsr: Jlexus TpaauIMOHHbIE ((PpOHTATBHAS JIEKIHS, PEIICHUE
NaJIaui v IIaTUHA JlabopaTopHas YIPAKHEHUI ), ”H(OpMAaIIMOHHbIE (TIOKa3 MPE3eHTalNi )
paboTa B TEXHOJIOTHS UCCIIEI0BATEIHCKON NEATEIbHOCTH (XUMUUECKUN
XUMHYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOIYJIBHOTO U 0JI0YHO-
naboparopuu MOJTYJIBHOTO 00y4YEeHUs 3J0pPOBbECOCPETAIONINE TEXHOJIOT I
Tema 12. DnemenTtst 11 rpynmsl: cepedpo Jlekmus TpaJAUIIMOHHbIE ((PpOHTATIBHAS JEKIUs, PEIICHUE
1 30JI0TO JIaGoparopHas yIpaxxHEHHH ), THPOPMAIIMOHHBIE (ITOKa3 MPE3CHTALINA)
pabota B TEXHOJIOTHSI UCCIIEI0BATENbCKON JESTENIbHOCTH (XUMUYECKUI
XUMHUYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOLYJIBHOTO U OJI0YHO-
nabopaTopuu MOJIYJILHOTO 00yUeHHUS 3J0POBhECOEpETaroire TeXHOIOTUN
Tema 13. Dnementst 13 u 14 rpynmsr: Jlexus TpaJAULIMOHHbIE ((PpOHTATbHAS JEKIHUs, PEIICHNUE
raJulnii, WHIWW, TAJJIMN, TEPMaHUN JlabopaTopHas YOpa)KHEHUI ), UH(OpMAaIIMOHHbIE (TTOKa3 MPEe3eHTalUi )
pabora B TEXHOJIOTHSI HCCIIEOBATENBCKOMN NEATEIbHOCTH (XUMUYECKHIA
XUMHYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOIYJIBHOTO U 0JI0YHO-
naboparopuu MOJYJIbHOTO O0y4eHUs 30pOBbecOeperaone TEXHOJIOTI
Tema 14. DnemenTsl 16 rpymnmsl: ceseH, Jlekmus TpaJAuIMOHHbIE ((PpOHTATBHAS JICKIUS, PEIICHHUE
TEITyp JlabopaTopHas yIpa)KHEHUH ), UH(OPMAIIMOHHbIE (TIOKa3 MPE3eHTaIIUN )
pabora B TEXHOJIOTHSI UCCIIE0BATENbCKON JeSITEIbHOCTH (XUMUYECKUIN
XUMHUYECKON HKCIIEPUMEHT) TEXHOJIOTHS MOIYJIBHOTO U OJI0YHO-
naboparopuu MOJTyJIbHOTO 00Y4YEHHS 3J0POBbecOEperarone TeXHOJIOTHU




Tema 15. uepTHBIC ra3bl Jlexrust TpaauIMOHHbIE (PpOHTATBLHAS JICKIIHSI, PEIICHNE
JlaGopartopHas yIpakHeHU| ), “HPopMaIiMoHHbIE (ITOKa3 MPe3eHTAIIUN )
pabota B TEXHOJIOTHSI HCCIIEIOBATENBCKON JACSTEIbHOCTH (XUMUYECKUH
XUMHYECKON AKCIIEPUMEHT) TEXHOJIOTHS MOIYJIBHOTO U OJI0YHO-
naboparopuu MOJIYJIBHOTO 00yUY€HHs 3/I0pPOBhECOEpEraronne TeXHOJIOTHH

IV. OneHouHble MaTepuaJIbl Il IPOBeEIEHUS TEKYLIEH U MPOMEKYTOUYHON aTTecTAlNU

1. TunoBble KOHTPOJbHBIE 3aJaHNS )i IPOBEePKHU YPoBHsA copmupoBanHocTu komnereHunu [NK-2 Bianenue Teopueii n
HABBIKAMH NPAKTHYECKOI padoThl B M30paHHOM 00J1aCTH XMMUM)

Jran GopMHPOBAHMS KOMIETEHUHH, B KOTOPOM
Y4acTByeT AMCHUIIMHA

TunoBble KOHTPOJIbHBIE 3aaHUS IS OLeHKH 3HAHW, YMEeHUI, HABLIKOB
(2-3 mpumepa)

Moka3zatenu U KpHUTepuu
OLICHMBAHUS KOMIETEeHIHH, IIKAJIa
OLICHMBAHMA

3aKIIFOYHNTEIBLHBIN

Biagerb: HaBBIKAMU MIPUMEHECHHUS METOINK
Ka4eCTBEHHOTO W KOJIMYECTBEHHOTO OIPEICIICHHUS
PEeIKUX JIEMEHTOB.

Tect 1. Brimmute HeoOxoaumoe cnoBo. OIHOI W3 KaueCTBEHHBIX peakKIUil Ha
MIPUCYTCTBUE JUTHSA B IPOOE SBIACTCS OKpAIIUBaHIE TUIAMEHH T'a30BOM TOPETKH
B LIBET.

Tecr 2. [lns KOJMYECTBEHHOTO OINpEICICHUS LUPKOHUS MOXET OBbITh
UCTIOJIB30BAaH METOJ THTPOBAHHS B COJITHOKHCIIOM PacTBOpE B IPUCYTCTBHU
aIM3apuHa pacTBOPOM HATpHSL.

A. Pomannna xanus

b. ®ropuna Hatpusl.

B. I'mnpoxkcuna Hatpus

1 Gart 3a IpaBUITEHBIA OTBET.

YMerh: MPOBECTU U3YUCHHUC O6L€KTOB, coACpKalux
COCIMHCHUA PEAKUX 9JICMCHTOB, HO,HO6paTB
COOTBETCTBYIOLIUEC METO/IbI.

Tect 1: OOHapyXHUTh NPUCYTCTBHE MHAWS B TOPHOH mopoje 0e3 MpoBeaeHNUs
KaKHX-JIM0O0 XUMHUYECKHUX PEAKIMIA MOKHO METOJIOM:

A. NndpaxpacHOl CIEKTPOCKOIUH;

b. CnexTpockonuu sepHOr0 MarHUTHOTO PE30HAHCA;

B. Pentreno¢mryopecieHTHOHN CIIEKTPOCKOTHH.

1 Gast 3a NpaBUIILHBIH OTBET.
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Tect 2. JI7st U3BIeUSHHST TOHKOAUCIIEPCHOT'O 30JI0Ta U3 00pasiia 30JI0TOHOCHOTO
mecka ero 00padaThIBalOT PACTBOPOM:

A. MaHKA Kaus;

B. ponanuza kanus;

B. Cynb¢una xanus.

3HaTh: XMMUUECKHE CBOWCTBA penkux dj1eMeHToB U | Tecr 1. Brimmure Ha3BaHus dieMeHTOB: 3 IIaTHHOBBIX METAJLIOB CTENEHb | 1 0ay 3a MpaBHILHO BIHMCAHHOE WU
UX COCIMHEHHUH, MeToAbl WX OOHapyXeHUs B | OKHUCICHHS 13 XapakTepHa st u . UCKITIOUEHHOE CJIOBO.

Pa3INIHBIX 00BEKTaX.

Tect 2. Brummunre HasBaHuMe KHCIOTH: MeTaUIMYECKHH HUOOMH MOXKHO
PacTBOPHUTH B CMECH a30THOH H KHCJIOT.

Tect 3. HcknrounTte JUIIHAN 371€MEHT U3 IEPEUHS TaHTAHOUIOB:
A. TonbMmuit;

b. Topuii;

B. Lepuii;

I'. OpOwmit

2. TunoBble KOHTPOJIbHBIE 3aJaHHMA JJs NPoBepkH YpoBHA chopmupoBanHocTn kommnereHuuu IIK-3 roroBHocTh
HCIO0JIb30BAaTh COBPEMEHHYI0 ANNIAPATYPY NPH NPOBEACHNH HAYYHBIX MCCJICI0BAHUI)

Jtan GpopMUpPOBAHUS KOMIIETEHUMH,
B KOTOPOM Y4YacTBYeT AMCHHUIIMHA

TunoBbie KOHTPOJbHbIE 32JaHUA /151 OUEHKU 3HAHUI, yMeHU i, HABBIKOB (2-3 npumepa)

IMokazatesm M KpUTepUH
OLleHUBAHUS KOMIEeTEeHINH,
HIKAJIA OLleHUBAHUS

3aKIIOYATETbHBIN

Buamern: ciekTpoh)OTOMETPHUSCKIMU
METOAUKaAMU OIPCACIICHUA PEAKNX
3JIEMEHTOB.

Teer 1: Kakoit u3 (oTomMeTpuuecknx peareHTOB MOKET OBITh HCIOJNB30BaH ISl ONpEeAeTICHUS
JIAHTAHOUJIOB IKCTPAKIIHOHHO-(OTOMETPUIECKUM METOAOM:

A. 8-OKCUXHHOJIWH;

b. AvyTunantiHokapbamar HaTpus;

B. IudennnrroxapbazoH.

Tect 2. /s onpeneneHnst HOHOB JINTHS METOIOM IPSMOH (POTOMETPHUHU UCIIONB3YETCS PEAKIHs UX
B3aUMOJICHCTBUS C a30KPACUTEISIMH C 00pa30BaHNEM SPKO OKPAIIEHHOTO KOMIUIEKCa

A. B xuci1oM BOJHOM PacTBOPE;

b. B HelTpanbHOM BOAHO-CIIUPTOBOM PacTBOPE;

B. B niennoyHom BoHO-alIETOHOBOM PacTBOPE.

ITo 1 6ammy 3a MpaBUIIBHBII OTBET
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B. B xmopodopme.

YMeThb: TPUTOTOBUTH HEOOXOIMMEIC
MOJICJIbHBIC CMECH JIJIsl KATHOPOBKH.

Tecr 1. JInd KOIMYECTBEHHOTO ONpEAENeHHs PTYTH B 00pasnax peHTTeHO(IyOpeCHeHTHBIM
METOJIOM CIEKTPOMETpP KIMOPYIOT IO CMECSM, COJEpIKaIlluM HM3BECTHOE KOJIMUECTBO Cyibdara
pTYyTH C

A. BpoMuaom Kanus;

b. Xnopunom Hatpus;

B. bopHO#i KUCIOTOM.

Tecr 2. JInd KONMMYECTBEHHOTO ONpEAENEHHS 30JI0Ta METOAOM AaTOMHO-a0COpOIMOHHOM
CHEKTPOCKONMH KaJTHMOPOBOYHBIE DPACTBOPHI TOTOBSAT, PACTBOPSAS HABECKH 30J0Ta B CMECH
KOHLCHTPUPOBAHHBIX KUCIIOT:

A. CepHoii 1 a30THOM;

B. A30THOI 1 cONSTHOM;

B. A30oTHO¥ 1 HTOPUCTOBOAOPOIHOM.

[To 1 6ammy 3a MpaBUIIBHEII OTBET

3HaTh: 0COOEHHOCTH HCIIOJIb30BaHUs
CHCKTPOPOTOMETPOB U JPYroro
000pyIOBaHUS MPH aHAIN3E 0OBEKTOB,
COJIEPIKAIIUX PEIKUE SIIEMEHTHI.

Teer 1. YTBepxkIeHHE «IpH HCCIECIOBAHUU COCAMHEHHH NHPKOHUS HeoOXoauma 3aliuTa OT
PaavoOaKTUBHOIO U3JIYy4YEHHsI 3TOTO 3JIEMEHTAY.

A. TIpaBuisHoO.

b. HenpasuibHo.

Tect 2. YTBepxaenue «list 3a1MCH CIIEKTPOB MOTJIOMIEHHS BOAHBIX PACTBOPOB COJICH JIAHTaHOU/IOB
B Y®/BH] rana3zoHe HEOOXO0AMMO HCIOIb30BaTh CIEKTPOrpad) BEICOKOTO pa3pereHus».

A. IlpaBuibHO.

b HenpasuinbHo.

[To 1 Gayuty 3a npaBUILHBIH OTBET
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V. IlepevyeHb OCHOBHOM M JIOTIOJIHUTEILHON YUeOHOI JIUTepPaTypbl, HEOOX0AUMOH
7151 OCBOCHH S TUCHUILINHBI

a) OcHOBHas IUTEpaTypa:

1. Heopranuyeckast xumus : yueOHuk / T.B. Maptemosa, .. Cynonwuiikasi, FO.C.
AreeBa. — M. : TH®PA-M, 2018. — 336 c. + [on. marepuaiibl [II€KTPOHHBIN
pecypc; PexmM poctyma http://www.znanium.com]. — (Beicmee obGpazoBanme:
bakanaspuar). — Pexwum nocryna: http://znanium.com/go.php?id=940420

0) JlononHuTensHas IMTEpaTypa:

1. CnexkrtpanbHble METOAbI aHanu3a. [[pakTHueckoe pyKOBOACTBO [DIEKTPOHHBIN
pecypc] : yue6. mocodue / B.W. Bacunnesa [u ap.]. — Dnekrpon. gaH. — CaHKT-
[lerepoypr : Jlams, 2014. — 416 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/50168

Ilepeuenn pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHUKALMOHHOU ceTn
«HTEpHET», HEOOXOAUMBbIX IJIs1 0CBOCHUS TUCHMILIMHBI

1. DnexTpoHHas GrOmMoTeKa 1Mo Xxumun u Texuuke http://rushim.ru/books/books.htm
2. Xummaeckwid moptan ChemPort.Ru http://mmww.chemport.ru

3. DnexTpoHHas OnOIMoTeKa yIeOHBIX MaTepralioB 1Mo XumMuu Ha nopraie Chemnet
http://ww.chem.msu.su/rus/elibrary

4. Poccriickuii XUMUKO-aHATMTHIECKUi TiopTai hitp:/Aww.anchem.ru/

5. Caiir o xummwm http://xumuk.ru/

6. Caiitr Chemworld.Narod.Ru -Mwup xumun http://chemworld.narod.ru

V1. MeToaudeckue ykazaHusi JJisl 00y4alommXxcsi 0 0CBOEHUIO IUCHUILUTAHBI
3agaHus 17151 KOHTPOJISAA CAMOCTOSITEJILHOM Pa0d0ThI CTYIEHTOB

1. . Kakas xapakTepucTka XMMHUUECKOTO 3JIeMEHTa Ha3bIBaeTcsl ero kinapkom? Kaxue
JIBE €IMHULBI U3MEPEHNS MMEET 3Ta XapaKTEpUCTHKA? YKaKUTE ISTh — LIECTh
AJIEMEHTOB C HAWOOJIBIIMM 3HAUYEHHEM KJIapKa B OJHOW W B JPYIroOil €UHHUIIE €r0
W3MEPEHUSL.

2. . Yxazath Th HanOoJiee pacripoCTpaHEHHBIX Ha 3eMJIe 3JIEMEHTOB 0 KOJIMYECTBY HX
aToMOB M 10 00I1eil Macce ux aromoB. [loueMy Boopo MPUCYTCTBYET B MEPBOM
CIIUCKE U OTCYTCTBYET BO BTOPOM?

3..Ha nmecsatp Hanbomnee pacnpoCTpaHEHHBIX IEMEHTOB mpuxoautcst 6onee 99 % ot
Yrcia BCEX aTOMOB M OT Macchl 3eMHOM Kopbl. Kakue 310 anemenTsl? Kakas yactp
3€MHOT0 111apa Ha3bIBAETCS 36MHOW KOPOi1?

4. .Tlo pacripocTpaHEHHOCTH Ha 3eMile XUMHUYECKHE JIEMEHTHI MOAPA3JIENIOTCS Ha
pacrpocTpaHeHHbIE, PeJIKUE, pACCESIHHbIE U caMOpOAHbIe. OOBICHUTE CMBICH TaKOM
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KJIaCCU(HMKAIIH Y TIPUBEUTE T10 TISITh — IIIECTh PUMEPOB XUMHUECKHX JIEMEHTOB,
OTHOCSIIUXCS K YKa3aHHBIM TPYIIIaM.

. Kakne xuMuueckre 371eMeHThI BCTPEUYatoTCsl Ha 3eMIle B BHJIC MPOCTHIX BEIIECTB U
KakoBO ux oOiee Ha3BaHue? OOBSCHUTE, IOYEMY B YHCIIO ITUX 3JIEMEHTOB BXOJIST
30JI0TO U IJIaTHHA, HO CPE/IM HUX HET MarHusl U aJIFOMUHUS?

. 3eMHO} K11apk 30510Ta paBeH 5-107° % ar. u 5-10~7 % macc. CKOIBKO aTOMOB 30710Ta
uMeeTcsl Ha 3emyie M YeMy paBHa Macca BCEro 30J10Ta, €CM Macca 3eMJId paBHA
6-10%* kr, a 00ILEe YHCIIO 0OPA3YIOIIKX €& aTOMOB paBHO ~10°0?

. [t mommydenust napekoit Boaku 100 M 60%-it HNO;3 (p = 1,36) emeramu ¢ 300 mi
40%-i1 HCI (p = 1,20). Berarcnmre Maccy, 00beM U TNIOTHOCTD MOJTyYSHHOM [TAPCKOM
BoKkH, MoJsipHOe cooTHomenrne HNO3:HCI B Heli u Maccy 30710Ta, KOTOPYIO OHa
MOXET PaCTBOPUTb.

.Cvmemamu 75 mn 60%-it HNO3 (p = 1,36) u 350 mu 20%-i1 propoBOIOpOAHOM
kuciotsl (p = 1,07). Beruuciure maccy, 00beM U MJIOTHOCTH TOJTYYEHHOU CMECH,
MoJsipHoe cootHotienne HNO3:HF B Heit u maccy Bosib(hpama, KOTOPYEO OHA MOYKET
pacTBOPUTH.

.CMmech (hTOpOBOJIOPOIHOM M a30THOM KUCIIOT B3aMMOJIEHCTBYeT ¢ MetawiamMu (W,
Nb, Ta) u Hemeramamu (B, Si), KoTOpble YCTOWYMBBI JaKe B IAPCKOW BOJIKE.
Hamummre ypaBHEHHSI COOTBETCTBYIOIIMX PEAKIM U OOBSICHUTE TPHUUUHY WX
MPOTEKAHUSL.

10. OmummTe cTpoeHHe aTOMOB CelieHa, TeJUTypa W TOJIOHUSI B CPaBHEHHH C CEPOIL.

Kakue BajieHTHOCTH, CTETIEHU OKHUCICHHUS W KOOPJIWHAIIMOHHBIC YUCIA JJISI HUX
xapaktepHbl? KakoBbl (hOpMyIibl UX OKCHIIOB U TUAPOKCHIOB?

11.TlpupoaHsiii CeNieH COCTOUT U3 IIECTH U30TOMOB ¢ MacCOBbIMU uuciamu 74 %), 76

(9,02 %), 77 (7,58 %), 78 (23,52 %), 80 (49,82 %) u 82 (9,19 %). Beruncmure
CPEIHIOI0 AaTOMHYH0 Maccy ceneHa. [lodemy pesyibTar He COBIAaeT co
CIPAaBOYHBIM 3HAYEHUEM aTOMHOW MAcChl ceJieHa?

12. Temmyp ropuT B KHCIOPO/IE; B3aUMOICHCTBYET C TAJIOTEHAMH Ha XOJIOMY; C BOJIOU

B3aUMOJECUCTBYET B MOPOIIKOOOpazHOM coctostHuu npu 100-160 °C; memneHHO
B3anmogeiicteyer ¢ HCI; nerko B3ammopeiictByer ¢ HNO3; u mapckoit BOJKOI;
MEJUICHHO B3aMMOIECMCTBYET CO WIEJIIOYAMH, HO OSTOT MPOLECC YCKOPSETCS B
IIPUCYTCTBUM OKUCIHUTENEW. Hanmimre ypaBHEHUS peakmi.

13.Hanbonee nonroxuBymuii u3otor mojionus Po-210 comepkuTcs B ypaHOBBIX

pyaax. [Ipu nomydenun ero nepeBoast B pactop B Buje PoCl, 1 BoccTaHaBimBaroT
CEpPOBOJIOPOAOM MIIM aKTMBHBIM MeTaUIOM. Ero moiy4yaror Takke MCKYCCTBEHHO,
oOydast BUcMyT-209 Heitponamu. Hammuimre ypaBHEHUS XUMUYECKON U SIICPHOM
peakiu nosyuenus Po-210.

14. XvMudeckre peakiuy MOJIOHUSI OCIIOKHEHBI €ro paroakTUBHOCTHIO. Harpumep,

nosionuii B3anmoieiictByeT ¢ HCI ¢ oOpazoBannem Po(+2), KOTOPBIN OKUCIISETCS 10
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Po(+4). IlpenmonaratoT, 4TO OKHUCJIEHHUE MPOUCXOJUT MEPOKCHIIOM BOJOPOJA,
KOTOpBIA 0Opa3yeTcs B BOJE IMOJ JCHCTBUEM O-W3TydeHHs nojoHus. Hamuimre
ypaBHeHus peakimii nojgonust ¢ HCI n okucieHnus: npoyKTa peakivy IepoKCUaI0M
BOJIOpOJIA

15.Hammummure HazBanusa coemubennii: K2Se, KHSe, Al2Te3, K2TeF8, K2Tel6,
PoO(OH)2, SeO2, SeO3, Na2Se03, Na2SeO4, NaHSeO4, H6TeO6, K4H2TeO6. K
KakiUM Kjaccam (TpyIam) BEIIECTB OTHOCSTCS YETBEPTOE, MATOE U TOCIEIHEE
COE/IMHEHUS?

16.Cenen u TeUTyp MCHONB3YIOTCS B KadyeCTBE MOIYNPOBOAHUKOB. OObSICHUTE
CYLIECTBOBAHHE TpPEX KIACCOB BEILECTB: METAJUIOB, IOJYPOBOAHUKOB U
n3oIsTopoB. Mcxozs u3 3akoHomepHocTel 1 lepruoanaeckoii CHCTEMBL, TTPEICKa3aTh,
y KaKoro MoJylpOBOJHHUKA — CEJIEHA WU TEJUTypa — BEJIMUMHA 3alpPEIICHHON 30HbI
JIOJKHA OBITh MEHBIIIE.

17.Onumure nonoxenue raums B llepuogudeckoil cucreme, CTpOGHHUE €ro aTtoma,
CBOVICTBA B CPABHEHHH C IFOMUHHEM. [loueMy 3TOT METauT UIMEET OUYEHb IIMPOKUI
TEMIEpaTypHbIM Mana3oH CYLIECTBOBAHUS B KUIKOM COCTOSHUM? Onuimre
HCTOPHIO OTKPBITHSL 3TOTO AJIEMEHTA, IIPOUCXOKICHAE €T0 Ha3BaHMsI U €ro poJib B
yTBep:KIeHNH [ leproimyeckoro 3aKkoHa.

18. Onwmute Gu3rYecKre ¥ XUMIISCKHAE CBOMCTBA MH/INS B CPABHEHHUH C ATFOMUHHEM
Y TaJUTUEM, IPUBEIUTE POPMYITBI €0 HauOO0JIee U3BECTHBIX COSTMHEHUH, HAITUIITUTE
YPAaBHEHMSI PEAKIMKA C KHUCIOPOJAOM, KHCIOTaMu M miermodamu. C 4eM CBSI3aHO
Ha3BaHUE ATOTO AIIEMEHTA, KAKOBBI IIPUPOIHBIE PECYPChI UHMS. KaK €ro MOIy4aroT
Y TI€ OH IpUMEHSIETCA?

19. Ormumwmre pu3nyecKre ¥ XUMUYECKUE CBOMCTBA TAILIHSI, MPUBEANUTE (hOPMYJIBI €T0
BOKHEUIIINX COCTMHEHUM U YPABHEHUS PEAKIIUN C KHCIIOPOIOM, TAJIOT€HAMU, BOJIOH,
KUCJIOTaMH | 1iesiodamu. OOBSCHUTE, TOUEMY ATOT 2JIEMEHT B COSTMHEHHUSIX ObIBACT
B JIBYX CTEIIEHSX OKUCIICHUSA?

20.Kakne cremeHn OKHCICHUS TPOSIBIISIOT 3JEMEHTHI TOATPYIIBI TAUIHS B CBOWX
coequHeHusx? Kakasi cTerneHb OKUCIICHUST yCTOMYMBA JIsl TAJUTUS M UHIIWSA, U KaKast
— i Taus? OTBET WUTIOCTPUPYUTE NPUMEPAMU COSOUHEHUN U YpaBHEHUSIMU
pEeaKIHil.

21. Kak M3MEHSIIOTCS OCHOBHO-KHMCIIOTHBIE CBOMCTBA OKCHIOB B psity B203 — AlI203 —
Ga203 — In203 — T1203 — Ti20? OTBeT WLTFOCTPUPYITE YPABHEHUSAMH PEAKIIHI.

22.1016. Kax u3MEHSAIOTCS OCHOBHO-KUCJIOTHBIE CBOMCTBAa THUIPOKCHUIOB B PsIy
Al(OH)3 — Ga(OH)3 — In(OH)3 — TI(OH)3 — TIOH? OtBer WLIFOCTPUPYHTE
YPaBHEHUSIMH PEAKLIUIA.

23.TTouemy kucnotabie cBorictBa y Ga(OH)3 Beipakens! cunbhee, ueM y Al(OH)3 u
noyeMy THUAPOKCHJ TaMs Ha3bIBAIOT HaeabHbIM amdoruroM? [lokaxkute
am(oTepHbIe CBOMCTBA STOT0 COCIMHEHHS YPABHEHUSIMU PEAKIINH.
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24.Kak wm3MeHsieTcsi Tuaposm3yeMocTh coiteli B psaay Al2(S04)3 — In2(S04)3 —
TI2(S04)3 — TI2SO4? Hammmure ypaBHEHHE THAPOIM3a Cyiab(ara HHIUS IO
MIEPBOIA CTYIIEHU B MOJIEKYJISIPHOM M B HOHHOM BUJIE.

25.YeM 00yCIIOBIIEHO CXOCTBO XMMHUH TAUIHS U IIEIOYHBIX METAJUIOB U B YEM OHO
NPOSIBIISIETCS ?

26.IToyeMy Taynii Ha3BIBAIOT «IIAPAJOKCATIBHBIMY 3JIEMEHTOM U B YEM TMPOSIBIISIETCS
€ro CXOZCTBO € cepedpom?

27.TloyeMy TaJIUii HA3BIBAIOT «IIAPAJOKCATIBHBIMY 3JIEMEHTOM U B YEM TMPOSIBIISIETCS
€ro CXOJICTBO CO CBHHIIOM?

28.O0bsACHUTE, TOYEMY TaJUTUI, B OTJIMYHME OT ATFOMUHUS, B3aUMOJICUCTBYET C BOJIOH,
XOTsI €ro 3MeKTpoAHbIii noreHiman (0,71 B) MeHee oTpHiiaTeNieH Mo CPaBHEHUIO C
AIIEKTPOIHBIM MOTEHIMAIOM amoMunus (—1,66 B).

29.TloyeMy Taymnii, B3aMMOJICHCTBYIOIINI C BOJIOW aKTWBHEE, YeM AaTIOMUHHM, CO
[Ie0YaMy, B OTIMYHME OT AFOMHUHUS, B3aWMOJCHCTBYET JIMIb B TMPHCYTCTBUH
OKHUCIIUTENS?

30.TpousBenenue pactBopumocty kapoonata tawmws (I) paHo 4.10-3. Beramciure
MAacCOBYIO JIOJIO 3TOI0 COEAMHEHUSI B HACBILIIEHHOM pacTBOpE (INIOTHOCTh PacTBOpa
MOYKHO CUMTaTh PaBHOW IJIOTHOCTH BOJIbI).

31.TlpousBenenue pactBopumoctu cynbdara taums (I) pasHo 4.10-3. Yemy paBHa
MOJISIPHAsI KOHLIEHTPALWSI HACBIICHHOTO PACTBOPA 3TOM COMN?

32.IToueMy u Kak m3Mensiercs cuna KucnotT B psimax H2TiO3 — H3VO4 — H2CrO4 —
HMnO4 u H2CrO4 — H2MoO4 — H2WO4? HamummTe ypaBHEHHS peaKiuvii
AHTUIPHJIOB 3THX KUCIIOT C PACIUIAaBJICHHBIM THAPOKCHIOM HATPHS.

33.00bsicHUTE TPUUMHY ¢ TPHUBEIUTE TMPUMEPHl OCOOCHHO OJIM3KUX CBOMCTB
crenyromux d-3IeMEHTOB UM MX COCIMHEHUM: NUMPKOHHMS W TadHUs, HUOOUS U
TaHTaJIa, MOJIMOICHA U BOJIb(hpama.

34. HarmmmmmTe »neKTpoHHbIe (OpPMYJIIbl CKaHAWs, UTTPUS U JIJaHTaHa. YeM OTIr4aroTCs
aTOMBI 3TUX JIEMEHTOB OT aTOMOB 3JIEMEHTOB TJIaBHOM noArpymsl? [louemy oHn
SBJISIFOTCS 3JIEMEHTaMU [TOCTOSIHHOM BasieHTHOCTU? [IprBeauTe nmpuMepbl 0OBIYHBIX
Y KOMIUIEKCHBIX COEMHEHUM CKaHAWs, UTTPUsSI U JIaHTaHa.

35.B 4ém coCTOUT CXOACTBO CKaH/IMsl, UTTPUSI U JIAaHTaHA U YeM OHU oTianyarorcst? Kak
U3MEHSIOTCSL CBOIMCTBA MPOCTHIX BEIIECTB, OKCHJIOB, TUJIPOKCHAOB B psiay Sc — Y —
La? OtBeT WUIFOCTpUPYITE YPaBHEHUAMU PEAKLIN.

36.13 Kakoro ChIpbsi TOMY4YarOT COCAMHEHUS CKaHIWS, IMOYeMYy TEXHOJOTHS HX
NOJy4eHUs]  SIBIISIETCS.  O4YeHb ciokHoWM? Kakumm  criocobamMu — MOy4aroT
METAJUTMYECKUIN CKAHIUH, U TJI€ OH UCIIOJIb3YETCS?

37.113 Kakoro ChIpbsi MOJMYYAIOT COCAMHEHUS] WTTpUs, IMOYEMY TEXHOJOIUS HX
NOJTy4YeHUs] SIBISIETCS O4YeHb ciaokHoW? Kakumu crocobamu  MoydaroT
METAJUTMYECKUIA UTTPHIA, U TJIE OH UCHIOIb3YETCS?
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38.3 Kakoro ChIphbsl TONYYArOT COCNAWHEHWS JIaHTaHA, MOYEMY TEXHOJOTUS HX
NOJyYeHUs]  sIBIISIETCST O4yeHb  ciokHoWM? Kakumu  criocobamMu — MOy4aroT
METATMYECKHIA JIAHTaH, U TJIE OH UCTIONb3yeTCs?

39.YeMy paBHBI 3HAUEHHUSI CTAaHAAPTHOTO AJIEKTPOJHOTO MOTEHIMANa CKaHIUsl, UTTPUSI
Y JIJAaHTaHa, B KAKOW YacTH psi/ia HaIPsHKEHUI OHU pacIioyioykeHbl? Kak 3Th MeTaibl
B3aUMOJIEHCTBYIOT C KMCIOTAMH, IIEJI04aMH U BOAOM?

40. Cxanauit, UTTPUiA ¥ TaHTaH 001a1ai0T MupodOpHBIMU cBoMcTBaMU. B uéM coctout
9TO CBOUCTBO? UTO SABISETCS MPUUMHON TMPO(YOPHOCTH 3TUX U APYTUX METAILIOB?

41. Hammuimte ypaBHEHH peakimii okcua u ruapokcuaa ckanaus ¢ HCI, ¢ pacriaBom
u pactBopoM NaOH u Ha3zBanus nponayktoB. [louemy He B3aMMOJEHCTBYIOT CO
IeJI04aMU OKCHJT U TUJIPOKCH]T JJaHTaHAa?

42.TIpousBeaeHNs PaCTBOPUMOCTH THUIPOKCUIIOB CKAH/AWS, UTTPUS U JIAHTAHA PaBHbI
coorBercTBeHHO 2:1070) 3-10% 1 1-10°. Berucnure MOnSpHbIE KOHIIEHTPALUHI
THJIPOKCHJIOB B HACBHIIIEHHBIX BOJHBIX PACTBOPAX W OOBSICHUTE YBEIMYECHUE
pactBopumocty B psity Sc(OH)3 — Y(OH)3 — La(OH)3.

43. OTHOCUTEBHO CBOMCTB T'MAPOKCH/ 1A JJAHTaHA CBEJCHUSI MPOTHBOpEUMBEIL. [1o o1HMM
JAHHBIM 3TO cJlab0€ HEpacTBOPUMOE OCHOBAHHUE, a IO JPYTUM — 3TO CUIIBHOE
OCHOBaHME, HAIIOMMHAIOLIEE 110 CBOMCTBAM T'MAPOKCU Kayblus. [Io cripaBoyHbIM
3HayeHusiM nipousBeneHust pactBopumoctd La(OH)3 u Ca(OH)2 Bbrumcnure
KOHIICHTpauui0 U pH HaCBIIIEHHBIX PACTBOPOB 3TUX COCIMHEHWA W CHENIANTE
BBIBOJIBI.

44 Ckanmuii, wurtpuil W JaHtad BoccTaHaBimBaroT HNO3  makcumanbHO, a
koHieHTprpoBaHHyto — 10 NO. I1pu ux B3aumoneiictBiu ¢ pazdasneHnoit H2SO4
BBIJICJIIETCS BOZOPOX, & C KOHIIEHTPUPOBAaHHOM — cepoBojopona. Hanummre
YPaBHEHUS COOTBETCTBYOILMX PEAKLII.

45.TIpousBeneHre PacTBOPUMOCTH Cyib(ara jaHTaHa pasHO 3-10°. Bemamer u
OCaZIOK 3TOM COJMM TpU CMEIIMBaHUM OAHOrO JuTpa pactBopa La(NO3)3 c
xoHuenTpanueii 1-10° M ¢ takum sxe 066éMoM 0,01 M pactBopa Na2SO04?

46. Haruimmte ypaBHEHHS PEaKIMid MOMyYeHUsI HUTPATOB CKaHIWs, UTTPHSI U JIAaHTaHa
U3 METAUIOB, OKCHUIOB U THUIPOKCHIOB, a TAKKE PEAKIMH UX Pa3IOKEHUS IpU
HarpeBaHUU.

47.Kak n3MeHsercst TuIpoIM3yeMOCTh OHOTHUITHBIX COJIEN CKaH U1, UTTPHSI U JIaHTaHa,
Hanpumep, B psay ScCI3 — YCI3 — LaCl3? Hamuiure ypaBHEHHS peakipii
TUIPOJIU3A.

48.CkaHuil, UTTpUIl W JaHTaH OOpa3yloT JIBOMHBIE CONU: CyJb(aThbl, KapOOHATHI,
OKcaJlaTbl U HUTPAThI, B KOTOPHIX BTOPHIM KaTHOHOM SIBIISIETCSI KATHOH I1IEJI0YHOTO
Mmetaia. Hanmmmmre hopMyIibl 3TUX TBOMHBIX COJIEH.

49. OrmmmmTe crnocoOHOCTh CKaHIHSL, UTTPHS U JIaHTaHA K 00Pa30BaHUIO0 KOMITJICKCHBIX
COEIMHEHUI U PUBENUTE UX PUMEPBI.
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50. HarmmmmTe ypaBHEHHUS! peakiyii MOMydeHHs] OE3BOAHOTO XJIOpHUIA CKaHIUS: a) U3
MIPOCTHIX BEILIECTB; 0) ICHCTBUEM XJIOpa Ha HArpeTyro cmech Sc203 ¢ yriiepooM; B)
HarpeBaHreM cMecu Sc203 ¢ XJIOpUIOM aMMOHHUSL.

51.Kakue coeauHenns: 00pa3zyroTcsi Ipy B3aUMOICHCTBUU CKaHMS, UTTPUS U JIAHTaHA
C BOJIOPOZIOM, MO KAKUM CBOMCTBAM OHHM IMOJOOHBI T'MApPUAAM S-3JIEMEHTOB H IO
KakuM — ruzipuaam d-3meMeHToB?

52.B kakux MUHEpaiax COJEP)KUTCS TUTaH U Kak ero noiydaror? Yem oOycioBIeHbI
TPYIHOCTH €ro MOJTyYEHHsI B YACTOM BUJIE?

53. TutaH NoIy4aroT U3 TETPAXJIOpUa TUTAHA, UCTIONb3YsI B KAUECTBE BOCCTAHOBUTEIICH
MarHui Wi rufipuj Hatpus. Hanumunre ypaBHeHUs peakiuii. Beraucimre mMacchl
TiCl4, Mg u NaH, neooxomumbie a1t oiyderust 100 kr TuTaHa.

54. Tutan nomydaroT Maruuirepmudeckum BocctanosienneM TiCl4. Paccuuraiite, mpu
Kakoil TeMmIrieparype BO3MOXKHA 3Ta peakimsa. [louemy B KadecTBe HCXOIHOIO
COE/IMHEHUS UCIIOJIB3YIOT HE OKCHJ] TUTaHa, a TETPAaXJIOPHUJ TUTaHA?

55.0mumTe MoMy4YeHHe TUTaHAa BBICOKOW YHMCTOTHI HOAWAHBIM MeTonoM. Kakoe
OTHOLIEHHWE K 3TOMY METOJIy HMEKT METOJ JIETYYHX COEIMHEHUM W METOJ
TPaHCIIOPTHBIX PEAKLIHIN?

56.Tutan B3aMMOJIEHCTBYET C COJITHOM M CEPHOW KHUCIOTaMH U CO IMIEJIOYaMHU.
Hanmummre ypaBHEHHs peakuuii, yKaKUTe YCJIOBUS MX NPOTEKaHWS W Ha3BaHUS
IIPOAYKTOB PEAKILIHN.

57.TutaH B3auMOJICHCTBYET C KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTOM MOJIOOHO OJIOBY,
a C pacTBOpaMH Ieyoued Mojo0HO KpemHMI0. Hamummre ypaBHEHUS peakilvid,
YKQKUTE YCIIOBHS UX MPOTEKAHUS U HA3BAHUS IIPOITYKTOB.

58.1apckasg Boaka M KOHLEHTPUPOBAaHHAs CEpHas KHCIOTAa B3aMMOJEHCTBYIOT C
TUTAHOM, IUPKOHHMEM U TadHHEM C OOpa30BAHUEM KOMIUIEKCHBIX KHUCIIOT C
KOOPJMHAIIMOHHBIM YMcsioM 6. HaruimTe ypaBHEHWs peaKIIHi.

59. O6wsicHuTE, MOYEMy IMPKOHUH U TaHUI HE B3aUMO/ICHCTBYIOT C CUITHHOM COJISTHOM
KHUCJIOTOM, HO B3aUMOJICUCTBYIOT CO caboil (TOPOBOMOPOIHOM KHUCIIOTOM.
Hanmmmre ypaBHEHMsI peakuyi.

60. Kak MO>XKHO HOJTyYMTh TUTAHOBYIO KUCJIOTY U3 TUTAHATa HATpUs, U3 TETpa-XJIopHua
tutaHa? Kakumu cBolicTBamMu oOnamaer 310 coequHeHne? Yem oOBsSCHSETCS
pa3HULIA B XUMUUYECKHUX CBOMCTBAX CBEXEHPUIOTOBICHHON TUTAaHOBOW KHUCIIOTHI U
rocJie €€ XpaHeHus?

61. Hanuimre ypaBHEHHs peakUUil MOMyYeHUS METaTUTAHATOB M OPTOTUTAHATOB
HaTpus 1 Oapus u3 okcua Tutana (IV) ¢ ucnonb3oBanueM 1enoyel U kKapOOHATOB
HaTpus U Oapusl.

62.Kakoe ctpoenue mmeer Terpaxiopua TuraHa? K kakoMmy KiiacCcy COEAMHEHHUM OH
otHocurcs? Ilouemy 3TO BEIIECTBO CWIIBHO JbIMUT Ha Bo3ayxe? Hammmmre
ypaBHeHue peakimu noiaydeHus TiCl4 u3 okcuna turana (IV).
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63.Kak cBsi3aHO M3MeHeHHe ruapomszyemMoctu coemaenunii B psygy TiCl2 — TiCI3 —
TiCl4 ¢ u3meHeHHeM THIa XMMHUYECKOM CBs3UM B HUX? Kakas coib ruaposmsyer
nonxee: a) TiC12 wm TiCl3; 6) TiCl3 wmu TiCl4; B) TiCl4 wm ZrCl4? Hanmire
YpaBHEHUS THPOJIN3a BCEX JIAHHBIX COCTMHEHUI.

64. [Tpu Tuapomm3e TeTpaxiiopuIa KPeMHHUS 00pa3yrOTCs MPOCTHIE OKCOKUCIIOTHI, & TIPH
runposuse TiF4 u ZrCl4 — komiuiekcHble KUCI0Thl. HanmimumTe ypaBHEHUs peakiuii
THPOJIN3a U OOBSICHUTE 00Pa30BAHNE KOMILIEKCHBIX KHCIIOT.

65. [Tpu 06pranbIX yenoBusix TiCl4 u Ti(SO4)2 ruaponm3yroTes ¢ 00pa3oBaHUEM COJICH
OKCOTUTaHa (TUTaHMIIA), a TPU HArPeBaHMM — THUIPOKCHIA TUTAHWIIA
(MeTaTuTaHOBOM KMCIOTHI). Hammiure ypaBHeHus peakiumil. Ilouemy mnpu
HarpeBaHUY TUIPOJIA3 OOOMX BELIECTB MPOTEKAET C OOJIbIIEH OTHOTOM?

66. Hutpuner tutana (IV) u mupkonus (IV), obGmamaromue BBICOKOW TBEPIOCTHIO,
00pa3yroTcsl MU HArpeBaHUM XJIOPUIOB 3TUX METAUIOB B arMocdepe aMMHUaka.
Hanmmmre ypaBHEHMs peakiyi.

67.Hanummre ypaBHEHHWS pEakIWid ISl OCYIICCTBICHHUS CICAYIOMICH IIETIOYKH
npeparteHuii: Ti — TiIO2 — K2TiO3 — H2TiO3 — TiOSO4 — Ti2(S04)3

68. Onuimre KOppO3MOHHYIO CTOMKOCTh U CBSI3aHHOE C 3TMM NPUMEHEHHE THUTaHA.
[louemy craBbl TUTaHA C ATIOMUHHEM W APYTUMH METAJUIAMU HCIIOJNB3YIOTCS B
CaMOJIETO- U pakeTocTpoeHnu? Kak NCHonb3yroTesl COSMHEHNS TUTaHa: KapOupbl,
Ha-TpuIbl, okcu TuTaHa (IV) u Turanat Gapus?

69.Kak momy4yaroT MeTaIUTMYEeCKUA ITUPKOHUA M3 TPUPOIHBIX coequHeHni? Kakumu
CBOMCTBaMM 00JIaJIa€T 3TOT METAUT U KakoBO ero npumeHeHue? C KakoW LEJbio
LIMPKOHWI BBOJMTCS B CIUIaBbl Ha OCHOBE MarHus, alfOMUHUS U xkene3a? e
MPUMEHSIOTCS KapOu/1 IIMPKOHUS U oKcHT iiupkonust (IV)?

70. Kak nmosyyaror MeTatueckuii raHuiA 1 4eM 00YCIIOBIICHO TTPUMEHEHHUE TadHUS 1
LUPKOHUS B aTOMHBIX PEAKTOPAX?

71.1lpuBeaure naHHBIC, CBUJICTEIBCTBYIOIIME OO0 MCKIIOUUTENLHON —OMU30CTH
XUMUYECKUX CBOMCTB LIMPKOHUS U raHust U oObscHUTE NpuunHy. Kak pemaercs
npoOeMa pasiesieHus LIUPKOHUS U raHus?

72.0muimTe 2JIEeKTPOHHOE CTPOEHHE aTOMOB M o0mme cBoiictBa d-aineMeHTOB V
IPYMIIbL. YKaKUTE BCE BOZMOXKHBIE CTETICHN OKUCIICHUS BaHA WS, HUOOHS U TaHTaJla
u HauOosnee ycTohumBbie W3 HUX. [lodemy HamOosee ycToWdMBasi CTENCHb
OKHCIICHUS BAHAIUSI HE COBIAAAET C HAMOO0JIee yCTONUMBBIMU CTENICHIMH OKHCICHHS
HUOOUS U TaHTasa?

73.1242. Onuimre XapakTepUCTUKN aTOMOB M CBOMCTBA IMPOCTHIX BELLECTB B pALy V —
Nb — Ta. B kakoli 4acTu psijia HalpsDKSHHH PacIIooKeHBI 3T MeTaIbl? Harmmimre
YpaBHEHUS peakiii BaHAUsI ¢ (PTOPOBOIOPOHOM, COJISTHOM, CEPHOM U a30THOM
KHUCJIOTaMH U YKKUTE YCIIOBUSI UX MTPOTEKAHMUS.
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74.MeTammaeckuii BaHaIui BoccTaHaBuBatoT u3 V205 amomunanem wm u3 VCI3
MaraueM. Harmuimre ypaBHEHUs! peakiiid, BBIYMCIUTh UX SHTAIBIUN U PACXO]
ATIOMUHMS M MarHusi Ha OJTy4eHUe OJJHOM TOHHBI BAHA/ISI.

75.Tlouemy u KakuM 00pa3oM OOJIBIIYI0 YacTh BaHAIUS TOJIyYalOT B BHUJIC
dbeppoBanaaus? Uem sBisieTcs heppoBaHaINiA: MEXaHUIECKHI CMECHIO, PACTBOPOM
WM XAMHAYECKUM coenuHenneM? Kakum 0coObIM CBOMCTBOM OTIMYAIOTCS CTAJIH,
JIETUPOBaHHbIC BaHAAHEM?

76.Kak m3MenstroTest cBoiicTBa OKCHIIOB B psmax: a) VO — V203 — VO2 — V205; 6)
V205 — Nb205 — Ta205? OTBeT WLTFOCTPUPOBATH YPABHEHUSMH PCAKITHH.

77.11pu BHECEHNHM IIMHKA B TIOJIKUCIICHHBIN COJISIHOM KMCJIOTON pacTBOp METaBa-HajiaTa
aMMOHHS ITPOUCXOAUT BOCCTaHOBJIEHUS BaHaaus (V) IOC/IE0BATENBHO J0 YETHIPEX-
, TPEX- ¥ ABYXBAJIEHTHOT'O COCTOSAHMS. Hanmimmre ypaBHEHNSI PEaKLnN.

78.MetaBaHaiaT HaTpUsi MOXKHO TIOMY4YHTh criekanneM V205 ¢ XJIOpUIoM HaTpus B
cpene kuciopoaa. Hanmimre ypapHeHne peakiuu. TepMoImHaMUYeCKUM pacyéToM
MOKKUTE BO3MOXKHOCTD €€ mpoTtekanus npu 800 °C. Beraucnnre TeopeTHuecKuit
pacxon pearenToB Ha noiaydenue 100 kr NaVO3 atum MeTo1oM.

79.Kaxue coeauHeHus 00pa3yroT MOS0 IEH M BOJIb(paM ¢ KUCIIOPOAOM U KaKHUe U3 HUX
HanOosee craOmwibHbI? [loyemy paziMyeH cocTaB CTAaOMIBHBIX OKCHJIIOB XpoMa,
MoJuO/IeHa U Bosib(ppama?

80. Momm61eHOBYIO KUCTIOTY MO>KHO TTOJTYYUTh M3 METAJUTUYECKOro MonuoaeHa, MoO2
u w3 mommoOnatoB (VI), a BombhpamoByr0 — ToibkO U3 BosibhpamatoB (VI).
Hanmmmre ypaBHEHUSI COOTBETCTBYIOIIMX PEAKIINM, ONUILINTE COCTaB U CBOWCTBA
KHCJIOT, X PAKTUYECKOE 3HAYECHUE.

81.Hanmmmre ypaBHEHHS peakiMid: a) TMOJY4YEeHUS MOJUOJCHOBOM KHUCIIOTHI
B3aumozericteueM MomuOmata (VI) kamms ¢ comsHOM  KucioToif; 0) eé
B3aumozericteusi ¢ NaOH; B) e€ B3aumogpetictBusa ¢ H2SO4. Cnenaiite BoiBon 00
OCHOBHO-KHCJIOTHBIX CBOMCTBAaX MOJIMOIEHOBOM KUCIOTEI.

82.HammmmTe ypaBHEHHS peakuuii oOpa3oBaHus BoJb(ppamaTa HATPUS TIPH
CIUIABJICHUM C COJOM B MPHUCYTCTBUM KHUCIOPOAA BO3[IyXa: a) METAJUTUYECKOIrO
BOJIb(ppama; 0) MUHepasa BoJb(ppamMuTa.

83.1Ipu HarpeBaHMM MOPOIIKOOOPA3HOTO MOJHMOAEHA C CEPOl B MOJBHOM COOT-
HoteHun 1:2 oOpasyercs cynsbhun momubdaeHa (IV), koTopeiii B3auMoAeHCTBYET €
KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTOM ¢ 00pa3oBaHUeM ABYyX KucioT. Hamummre
YPaBHEHUSI PEAKLIMIA.

84.1lpu HarpeBaHuMM MOPOUIKOOOPA3HOrO MOJMOAEHA € Cepoid B MOJBHOM
cooTHomieHuu 1:3 obpasyercst cynbdun monubdaeHa (VI). O B3auMoeicTBYeT ¢
pacTBOpOM cyibpuIa aMMOHHUSI ¢ 00pPa30BAaHMEM THOCOJIM, KOTOpas pasjiaraercs
COJITHOM KHCJIOTOM C BBIIEICHHEM CepoBonopoAa. Hammmmre ypaBHEHUs 3THX
PEaKIIMIA.
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85. [IpuBeauTe mprMephl TETEPOTIOIMKUCIIOT M KJIACTEPHBIX COSAMHEHUI MOJIMO ICHA
BOJIb(hpama.

86. TexHenuit — mepBbIi XUMUYECKUN JIEMEHT, TOJTYYCHHBIM UCKYCCTBEHHBIM ITyTEM.
On 6bu1 TToTy4eH B 1937 1. U3 Moub 1eHa ¢ IOMOIITBIO siAepHOM peakiiiy. Harmrmre
YpaBHEHHE 3TOM PEAKIIUY C TIOSICHEHHUSIMH.

87.OmnummTe HaXOXKICHUE PEHHS B IIPUPO/IE, €T0 MOTyYCHUE, BAKHEUIHE (pr3ndeckue
Y XUMAYECKUE CBOVICTBA, IPUMEHECHHE.

88.IloueMy yCTONUYMBBI TaJIOTEHHU Bl PEHUS, COMepKaIIme S5, 6 U 7 aTOMOB rajoreHa
(ReF7, ReF6, ReF5, ReCl6, ReClS5, ReBrd), torma kak mogaoOHbIE TajloreHu bl
Maprasiia He 00pazyroTcs?

89. UntepecHoii ocobenHocThio kucinoT HReO4 m HTcO4 u ux coneit siBisieTcst ux
B3aumMojericTBre (B pactBopax) ¢ H2S ¢ oOpasoBanremM HEpaCTBOPHUMBIX B BOJC
CyIb(PUIIOB, PACTBOPSIIONIMXCS B a30THOM KucinoTe. Hamummre ypaBHEHUs
oOpazoBaHus Cyab(PUI0B U uX Baumoeiicteusi ¢ HNO3.

90.HanmmmTe ypaBHEHHS W YKOKUTE YCIOBUS TIPOBEICHWS PEAKIUM IS
OCYIIECTBIICHUS CIIEYIONIeH 1ernouky npeBpaiienmii: Re — Re207 — KReO4 —
Re2S7 — HReO4 — Re2(S04)3

91.Kak Ha3bIBarOTCsA ¥ 0003HAYAIOTCS IJIATUHOBBIE METAJUTBI, TOYEMY OHHU OJIU3KH T10
CBOWCTBAM M HAaxXOIATCS B NPHUPOAEC B CAMOPOAHOM cocTossHMHM? Kakne mapbl
AJIEMEHTOB, 0CO00 OJM3KHUX MO CBOMCTBAM, MOKHO BBIJIEIIUTH CPEAX TIATHHOBBIX
METAJUIOB U YeM O00YCIIOBJIEHA Ta OJIM30CTh?

92.ITokaxxuTe ypaBHEHUSIMH PEAKITN, KaK OCYIIECTBIISICTCS pa3/IeIiCHIE CaMO-POIHOM
IUTaTUHBI HA OTAEIIbHBIC IJITATUHOBBIE METAILIIbI?

93.B kako#t uactu llepriomndeckoil CUCTEMBI M psifia HANPSHKEHUI PaCIIONOKEHBI
IUIATUHOBBIE METAUIbl M KaKk OHM B3aUMOJCKUCTBYIOT C BOJOH, KHCIOTaMH,
1IeJI04aMu, KUCIIOPOJIOM U rajioreHamu? Hanuimmre ypaBHEHUS! pEaKIHil.

94. Ha3BaHue KaKoro XUMHYECKOTO AJIEMEHTA CEMEHCTBA IIATUHBI U IIOUEMY CBSI3aHO C
Poccueit? Ilpuseaure hopMyibl 1 Ha3BaHUSI OOBIYHBIX M KOMILJICKCHBIX COSTMHEHUI
ATOTrO HJIEMEHTA B PA3JIMUHBIX CTETIEHSIX OKUCIICHUSI.

95.1Ipu B3aUMOJEHCTBUM PYTEHHUS C LAPCKOM BOJIKOM 0Opa3yercsi KOMIUIEKCHAs
KHCJIOTa, B KOTOPOW CTENEHb OKUCJICHHS W KOOPIMHALMOHHOM YHCIIO
KOMITJIEKCOOOpa3oBatessi paBHbl +4 U 6, cOOTBeTCTBeHHO. Hamuimre ypaBHeHHe
PEAKIIMU ¥ Ha3BaHUE KUCIIOTHI.

96. Pyrenuii 1 ocMuii B3aMMOJIEUCTBYIOT CO ILIENIOYaMH B MPUCYTCTBUU OKUCIIUTEIICH.
Hanummre ypaBHeHMs peakluii: a) pyTeHUs C PaCIIaBJICHHON OKHUCIMTEILHOU
cmecsto KNO3 + KOH; 6) pyrenust ¢ K2S208 npu KuUIstdeHuu B IETIOYHOM CpPEIe;
B) ocMusi ¢ paciiiaBienHon cmechio KCIO3 + KOH.

97.Ocmuii B3auMoieiicTByeT ¢ KoHreHTpupoBanHoi HNO3 ¢ oOpazoBaHneM OKCHIIOB
ocmust (VIII) u azota (IV). Hanuimmre ypaBHEHUE pEAKIIHH.
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98.Hanmmure ypaBaenue peakimu OsO4 ¢ BOJoON M OXapaKTEpU3yWTe OCHOBHO-
KHCJIOTHBIE CBOMCTBA 00pa3yIOLIErocsi COeTMHEHUSI.

99.Texcaxiopoponar (III) HaTpus MOTYYarOT XJIOPUPOBAHUEM HM3MEIBUYEHHOTO POJUS
NPY BBICOKOM TEMIIepaType B MPUCYTCTBUU XJIOopua Hatpusi. Hanuimre ypaBHeHue
nByx craauii mporecca: nomydenusi RhCI3 u ero B3ammoneiictBus ¢ NaCl
[IpuBenuTe mpuMepbl OPYrUX COEIUHEHWH pOIausl B €ro HauOosee cTaOMiIbHON
CTEIICHU OKUCIIEHUS 13.

100. Hawmbonee akTMBHBIN M3 IJIATHHOBBIX METAUIOB MaJUIAMI B3aUMOACHCTBYET C
KOHILIGHTPUPOBAHHOM a30THOM KHUCIIOTOM TPH OOBIYHBIX YCIOBUSIX U C
KOHILIEHTPUPOBAHHOM CEpHOM KUCIOTOM MpH HarpeBaHud. Hanwimre ypaBHEHUs
peaKirii, Mesi B BUY, 4YTO 00pa3ytoTCsl COSMHEHUSX Nayutaaui (1+2).

101. TMammamuii B3aUMOACHCTBYET C IIAPCKOM BOAKON € OOpa3oBaHWEM KHCIIOTHI
H2[PdCI16], koTopas pu BbIIapUBaHUK pacTBOpa NEPEXOUT B OOJIEE YCTONUMBOE
coenunenne H2[PdCl4]. Hanmmmre ypaBHeHus peakuuii. K kakoMmy TUITy OTHOCUTCS
BTOpasd u3 HUx? Kakoil BBIBOJ MOXHO CIIENAaTh HA OCHOBAHWU 3THX JAHHBIX O
CTETICHSIX OKHUCJICHUS MaJUIaNs B €TO COSAMHEHUSX ?

102. IMammagmit BoccTaHaBmMBaeTcs 0 Meramwia w3 coeauHeHus K2[PdCl4]
ruapazudoM, okcunoM yriepoaa (II) u mypaBbuHOM KkucioTol. Hanwmiure
YPaBHEHUS COOTBETCTBYIOILIMX PEAKIIHH.

103. Bozmyx rapaka mpormycTiin uepe3 pactBop xiopuaa namwiaaus (II), B kotopom
MOSIBUJICS. YEPHBINA OCAJIOK MOPOIIKO0OpazHoro namwiaaus. O NpucyTCTBUM KaKoro
ra3a B BO3yX€ CBUETEILCTBYET MOSABJIEHUE 3TOro ocaaka? Hamummre ypaBHeHue
peaKuuu.

104. IIpu npomyckanuu uepe3 pactBop xjopuaa namwiamus (II) 10 1 azorta,
conepaxartero mpuMech CO, Macca oOpazoBaioch 237,5 mr namiaavs. Beravcanre
00BEMHYTO J101TH0 (%) yrapHOTo rasa B a3oTe.

105. Onwa 00béM mayumaaus noromaeT 10 900 00bEMOB BOIOPOA, B3SITOTO TIPH H.Y.
Yemy paBHa Macca BOAOpOJa, KOTopyro noromaer | r namwtaaua? B kakom
COCTOSIHUM HaXOJAWTCS B MaIaJui MOTJIOIEHHBIM BOJOPOA — B MOJIEKYJISIPHOM,
aTOMapHOM, PACTBOPEHHOM WJIM XUMHUYECKU CBsi3aHHOM? [louemy mnammagmid,
COJIEp KaIIMICS PaCTBOPEHHBIN BOJIOPO/I, pPa30IPEBACTCs HAa BO3AyXeE?

106. Ilouemy HachIIIICHHAS BOAOPOAOM IIACTUHKA AL NS TIEPEBOIUT XJIOp, OpOM U
MO/ B raJIOr€HOBOIOPO/Ibl, BoccTaHapnuBaeT coiu xene3a (I111) B conu sxenesa (I1) u
JTMOKCH]T CEPBI B cepoBoAopoa? HanuimTe ypaBHEHUS peaKIIUi.

107. Hanwiure ypaBHEHHE peakMM IUIATUHBI C LIAPCKOM BOJKOW, UMes B BUJLY, YTO
BhIIesieTcst SkBUMOIIsIpHas cmech NO + NO2. Boruuciute 00bEMb1 60%-ii HNO3
(p = 1,37) u 36%-i1 HCI (p = 1,18), koTopbeie HeoOXoaumbl 11t okucieHus 100 r
I1aTuHbl. [louemMy raTMHa B3aMMOJEHUCTBYET € LIAPCKOW BOJKOW MENJICHHEE, YeEM
30JI0TO, XOTS B Psily HaNpsHKEHUH OHA PacIioioskeHa jeee?
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108. Jlns peakiyu ¢ ruiatuHoi MonsHOE cooTtHotenne HNO3:HCI B napckoit Bozke
JOJKHO OBITH paBHO 1:3 (peakiwist uAET ¢ 0Opa3oBaHrEM SKBUMOJISIpHOM cMecu NO
+ NO2). Pa3zpaboraiite penientypy NpUroTOBICHUS TaKOW I[APCKON BOAKH, €CIIU B
naboparopuu umerorcst 1 1 60 %-it az3otHOM KUCHOTHI (p = 1,37) ¥ JOCTaTOYHBIMA
00BEM 36 %o-1i constHoM kucaoTsl (p = 1,18).

109. TekcaxnoporatuHoBast (IV) kwucmora oOpasyercs TpH  B3auMOJACHCTBHU
IUTATUHBI C APCKOW BOJKOM, C HACBHIIIEHHOW XJIOPOM COJITHOW KHCIIOTOM, a TAKKE
NpY B3aUMOAEHCTBUM THApoKcHa miatulbl (IV) ¢ consHoit kucnoroi. Harmuimre
YpaBHEHUS PeaKlnil U OOBSICHUTE €ro UCTIOH30BaHUE B KAUECTBEHHOM aHAJIH3E.

110. Ilpu HarpeBanuu rekcaxiyoporuiaruHata (IV) ammoHust oOpa3yroTcsi TUIaTHHA,
a30T U el J1Ba ra3000pa3HbIX COSTMHEHUS, OTHO U3 KOTOPBIX 00pa3yeT Oesblid TbIM
c aMMHuakoM. Beruucnure maccy miaThHbl, 00U 00BEM ra3oB U KaXkJI0ro Tasa B
OTAEIBHOCTH, MOTy4YaeMbIX U3 OJJHOI'O KHJIOIPAMMa UCXOTHOTO BELIECTBA.

111. OOwscHuTe, IOUYEMy B psiy KomruiekcoB PtF62— — PtCI62— — PtBr62— — Pt162—
3HAUYEHHE KOHCTAHThl HECTOMKOCTH YMEHBILIAETCS,, HECMOTPSI HA YBEIIMUEHUE JIJTUHBI
CBSI3U MEX]y KOMIIEKCOOOpa30BaTeIeM U JIMTaHJaMHU.

112. C noMolipio KakuxX peakiuii MO>KHO MOTyYUTh THApOKcH T riathnbl (IV) u kak
OH B3aUMOJICICTBYET CO IIenoyamMu U Kuciotamu? [IpaBoMepHO 11 Ha3bIBaTh 3TO
coemuHeHHe (Kak ATO MHOTIA IeIaf0T) IIAaTUHOBOM KUCIOTOM?

113. Ha xakoM CBOWCTBE IUIaTHHBI OCHOBAHO €€ TMPHMEHEHHE I M3TOTOBJICHUS
BOJOPOJIHOTO AIeKTpoa? ONUIIMTE YCTPOMCTBO M HA3HAYEHUE ATOTO AJIEKTPOJIA.
114. Tlouemy M3 IUIATUHBI W3TOTABIMBAIOT JA0OPATOPHYIO XMMHUYECKYIO IMOCYIy U
aHOJBI JUIS SIEKTPOIN3EPOB? MOXKHO JIM B 3TOM MOCYJE MPOBOAUTH OIEPALMU C

pacIiIaBICHHBIME MIETI0YaMHU U GTOPOCOIEPKAIUMU COSTUHEHUSIMU?

115. Onwmmmte Gu3nyuecKre U XMMUYECKHIE CBOMCTBA cepedpa, ero B3auMOACHCTBHE C
kucnorami. [1o kakumM cBoiicTBaM cepedpo MpeBOCXOIUT Ipyrue Metauibl? [louemy
cepeOpsiHbIC U3/IEIUS TIOCTENEHHO YepHeroT? Kak 3ToT MeTayut B3auMOACHUCTBYET C
KHCIIOPOJIOM, O30HOM, TAJIOT€HAMHU, CEPO?

116. OObsicHHTE, MOYeMy cepeOpo HEe B3aHMMOJCHUCTBYET C Pa30aBICHHON CEpHOU U
COJISTHOM KMCJIOTaMH, HO B3aUMOJICMCTBYET C MOJOBOJOPOIHON U CEPOBOAOPOIHOM
KHUCJIOTAMH, & TAK)KE C COJITHOM, €CJIM B HEU COJICPHKATCS [IUaHUA-UOHBI.

117. U3 coemuneHuii cepeOpa HauOOJbIlIee 3HAYEHHUE WMEIOT HUTpAT, OKCHUI U
rajorenu bl Kak mosydaror HUTpaT cepedpa U3 MeTalia ¥ IPUPOTHOTO COSTUHEHUSI
aprentuta? Kak u3 Hutpara nosyyarot okcua cepeodpa (1) u ranorenuapt cepedpa?

118. OOwsicHUTe, TTOUYEMY B pacTBOpPE aMMHaKa PacTBOPSETCS XJIOpUa cepedpa, B
pacTBope THOCYNb(haTa HATpUs — XJIOpU U OPOMHU]I, @ B PACTBOPE [IMAHU 1A KIS —
Bce ranorenuabl (AgCl, AgBr, Agl). Kakue mnpomyktsl oOpasyroTcs mpH
pacTtBopeHnn? Hanmiimre ypaBHEHUS peaKInil.
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119. Bprumcmure koumeHtparmto noHoB Ag+ B 0,1 M pactBopax xmopuma
nuammuHcepeopa (I) u qunmanoaprenrara (1) Hatpusi.

120. Hammumure ¢opmysbl KOMIDIEKCHBIX coenuHeHuid cepebpa (I), B KOTOpPBIX
JIMTaHIaMH SIBIITFOTCS CIICAyIOIIre MoeKyJibl 1 woubl: H20, NH3, CN-, Cl-, Br-, I-
, $,05%. Onpezienure CTeNeHb OKUCIEHUS cepeOpa B KOMIUIEKCHBIX COEIUHEHHMSIX:
K6H[AQ(106)2].10H20 u Na6H3[Ag(Te06)2].20H20.

121. OObsicHUTE JMHEHHOE CTPOEHHE, KOOPAWHAIMOHHOE YHCIO, JUaMarHeTH3M U
oecrBeTHOCTH KOMITIEKCOB [Ag(NH3)2]+, [Ag(CN)2]- u AgCI2—.

122. OnwuimTe XUMHYECKUE MPOIIecchl Kiaccudeckor dotorpaduu, oOCHOBAaHHOW Ha
UCIIOJIb30BAHUM OJIHOTO M3 TaJIOTEHUIOB cepedpa. UTO MpOUCXOIUT B MOMEHT
OKCIIO3UIIMK, TP TMPOSIBIEHMM M TpU  3aKkperyieHuu  (ororpaduyeckoro
n300pakenus1? YeM OTIMYalOTCs HeTaTUBHBIE H300paKeHHs OT TO3UTUBHBIX ?

123. Ha 4ém OCHOBaHO HCHOJIF30BaHHE PACTBOPOB, COACPKAIIUX KAaTHOHBI Ag+, B
MEJMIIMHE U B BOJIOIIOATOTOBKE?

124. C xakod TENBI0O W Kak IPOBOJUTCS TaTbBaHUUECKOE CEpeOpEHHE W3ICITHIA?
[Touemy B 9TOM cilydae MpUMEHSIETCS pacTBOpP HE HUTpara cepedpa, a IUaHUTHBIX
KOMILJIEKCHBIX coeluHeHuni cepedpa? CepeOpo npy 3TOM BbIICISIETCS HA KaTOIE WK
Ha aHoje?

125. Kaxwue coeqmHeHusI UCTIONIB3YIOTCA B CepeOpSHO-IIMHKOBOM aKKyMYJISITOPE, KaKhe
peaKkuMy HMIOYT TMPU €ro 3apsiKe U paspsike W B KaKUX OOJIACTSAX TEXHUKH
WCITIOJIb3YIOTCS 3TU aKKYMYJIITOPBI?

126. Tlouemy u3 pactBopoB xiopuna 30m0Ta (I) ocaxxmaercs ve ruapokcun AuOH, a
okcna Au20? Kakum 00pazom u3 okcra 30510ta (1) MOXKHO MOTydrTh OKCHJT 30710Ta
(IIT) 1 mpoBecTn oOpaTHOE TipeBpareHue?

127. B kakux peakiusx mnonydaror Terpaxisioposonioryto (III) kucnory, w3 terpa-
xsiopozoniotor (II) kucmotel momywator ruapokcun 3omota (1), a w3 srtoro
rugpokcuaa — AuCl3, KAuO2 u Au203? HanuimTe ypaBHEHUS 3TUX PEAKIIUH.

128. IlpuBeauTe mprMepbl KOMIUTEKCHBIX COSAMHEHHI 30J10Ta ¢ KOOPAMHAIIMOHHBIMA
guciaMd 2 W 4, WX Ha3BaHWSA W COOTBETCTBYIOIIME 3HAYCHUS KOHCTAHTHI
HECTOMKOCTH. Kakol W3 KOMIUIEKCOB M MOYEMY MMEET HAWMEHBIIEE 3HAUYCHUE
KOHCTaHTBhl HECTOMKOCTH? Kakoe NpoCTpaHCTBEHHO-TEOMETPUYECKOE CTPOEHUE
HUMEIOT KOMIUIEKCHI 30510Ta (+1) u 301o0ta (+3)?

129. C xako# LeNblo MPOBOAAT rajibBaHMUYECKOe 30j0ueHue u3nemmid? [louemy npu
ATOM MpHUMEHsSIETCsl pacTBOp KomruiekcHoro coequHeHus K[Au(CN)2]? 3onoro
BBIJICJISICTCS. TIPY 3TOM Ha Karoje wiu Ha aHojae? Ha moBepXHOCTh m3zenus
wiomaaso 50 cM? ObUIO HAHECEHO 30JI0TO METOOM TaIbBAHOILIACTHKH. CKOIBKO
BpeMeHu mpoBoawics 3iekTpoiu3 pactBopa K[Au(CN)2] npu cune toka 10 A,
€CJIU TOJIIIMHA NOKPbITHS cocTaBuiia 0,1 Mxm?
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130. 3050TO OYEHb IUIACTUYHO: W3 OJHOTO TpaMMa 30J0Ta MOXKHO BBITSIHYTH
MIPOBOJIOKY JTMHOM 3,5 KM. Bbruucnure: a) nuaMeTp Takod MPOBOJIOKU; 0) YHCIIO
aTOMOB, PAcCIOJIOKEHHBIX IO JUAMETPY; B) KaKOE YHCIO aTOMOB COJEPKHUTCS B
OJTHOM MM IIPOBOJIOKH.

131. JI7s roBeMpPHBIX U3AENH, 3yOHBIX IPOTE30B U AIEKTPOKOHTAKTOB UCTIONB3YIOTCS
criaBel  307070. CojnepkaHue 30J70Ta B CIUIaBEe TMOKasbIBaeT npoda. Jlns
YCTaHOBIIEHUSI 1poObl IBYX CIUIABOB B3sumM 18,24 mr nepBoro u 16,52 mr BTOporo;
nocrie 00pabOTKH a30THON KHCIIOTOM Macchl OKa3aluch paBHbI 13,68 mr u 9,63 mr
COOTBETCTBEHHO. Orpeienure npody MepBoro 1 BTOPOro cruiaBa?

132. IlpuBeaure Ha3BaHMS, CUMBOJIbI, AJIEKTPOHHBIE (POPMYJIbI aTOMOB U 3HAYCHUS
panuyca aToMOB JIaHTaHOMJIOB. Kak Ha3bIBaeTCsl SIBJICHME YMEHBIICHUS pajuyca
aTOMOB JSTHX JJIEMEHTOB M KaK OHO OTpakaeTcsi Ha CBOMCTBAX: a) CaMHX
JIAHTAHOWJIOB; 0) MOCIIEAYIOIIMX 32 HUMH JIEMEHTOB IIECTOr0 reproaa’?

133. OObsicHUTE MPHYMHY CXOJICTBA XWMHH JIaHTaHOWAOB. [IpuBenuTe Ha3BaHUS
AIIEMEHTOB — JIAHTAHOUOB U UX coenuHeHuid: Sm, Dy, Lu, Nd(OH)3, Ce2(S04)3,
Tb203, Ho(NO3)3, YbPO4, NaLa(SO4)2, K4[Ce(SO4)4]-2H20

134. CxoacTBO JaHTAaHOWIOB OOBIMHO OOBSCHSIIOT TE€M, UTO: 1) BCE OHU BXOJAT B OJTHY
u Ty xe rpynny lleproandeckoil cucTembl; 2) JBa BHEUIHUX SHEPrETUYECKUX
MOJTyPOBHS MMEIOT OJMHAKOBOE AJIEKTPOHHOE CTPOEHME; 3) OpOUTAIM, KOTOPhIC
3aMOJIHAIOTCS AMEeKTpoHaMu (4f), sKpaHHpOBaHbI ABYMsI BHEIIHUMHU ciosivMu (5d u
6s); 4) arombl OJIM3KU O pa3Mepam; S5) aToMbl UMEIOT OJM3KHE MOHU3AIIMOHHBIC
noteHIMasbl. Kakue u3 3Tux npuyrH NepBUYHBIC, @ KAKUE BTOPUYHBIE?

135. KakoBbI 0011THE 3aKOHOMEPHOCTH HAXOXK/ICHHUS JJAHTAaHOMIOB B Tipupoje? Kakoi
13 HUX SIBJISIETCSI UCKYCCTBEHHBIM JIEMEHTOM M KaK €ro MOJIy4aroT?

136. JlanTaHoWIbl MONY4YAOT W3 (TOPUIOB WM OKCHIIOB KaIbIUH-TEPMHUYECKUM
BOCCTaHOBJIEHHEM. Ha  mpumepe  modydeHuss  HEoAMMa  MPHUBEIUTE
TEPMOIUHAMUYECKOE 000CHOBaHUE ATOTr0 MeTo/1a. OOBSICHUTD, TIOYEMY JJAHTAHOW/IbI
HE IMOJTy4YaroT AIEKTPOXUMHUECKUM BOCCTAHOBJICHHEM U3 PACTBOPOB COJIEH.

137. Yemy paBHBI 3JCKTPOAHBIC TOTCHIMAIBI JIAHTAHOWIOB, B KaKOW YacTH psja
HaNpsHKEHU OHM PACMOJIOKEHbI U KaK B CBSI3M C 3THUM OHHU B3aWMOJICHCTBYIOT C
KHCIIOTaMH, IIejaodamMu, Boaoi? Kakoe CBONCTBO JaHTAaHOMIOB HAa3bIBACTCS
UPO(OPHOCTHIO U MPU KAKUX YCIOBUSX OHO TIPOSIBIISIETCS?

138. Ilouemy jyisi TAHTAHOUIOB B COSMHEHUSIX XapaKTepPHA CTETIEHb OKUCICHUS +37
ATOMBI KaKHMX JJAHTAHOUIOB UMEIOT B COEIMHEHMSIX TAKKE CTETIEHH OKUCIICHUS +2 U
+47? IIpuBecTy mpuMEPHI COOTBETCTBYIOIINX COCTUHEHUIA.

139. Kak u moueMy u3MEHSIOTCSI CBOMcTBa OKcHAOB B psiay oT Ce203 no Lu203,
pacTBOpUMOCTH U cuiia ocHoBaHMi B psay oT Ce(OH)3 no Lu(OH)3?

24



140. TloxaxkuTe ypaBHEHHUSIMU peakiuii: a) ocHoBHbIE cBoricTBa Ce203 u Ce(OH)3; 6)
amporeprocts CeO2 u Ce(OH)4; B) okucaUTENbHBIE CBONCTBA COSTUHEHUM TIEpHs
(V).

141. 3HayeHHe OKHUCIUTETHLHO-BOCCTAHOBUTEIHLHOTO MOTEHIIMAA nomypeakimu Ced—+
+ e = Ce3+ paBHo 1,44 B. Kakue u3 coemuHeHU MOTYT OKUCIATH HOHBI Ce3+, a
Kakue BoccTaHaBiuBaTh MOHBI Ced+: a) xoHueHtpupoBanHas HCI; 6) FeSO4; B)
H202; r) KMnO4 B kucnoii cpene? Hanuimre ypaBHEHHs peakiyi.

142. Twunpoxcun niepust (1) oxwcmsieTcst KUCTIOPOIOM BO3IyXa 0 THAPOKCHIA TIEPHS
(IV). Kak B3auMoJIeliCTBYET MOTy4EHHOE BEIIECTBO C KOHLIEHTPUPOBAHHOM COJISTHOM
KHUCIIOTOM 1 noauaoM kaimus B cpene H2SO4? Hanuimmre ypaBHEHUS peaKivi.

143. IlpuBeaure Ha3BaHHA M CUMBOJIBI aKTUHOMIOB. Kakue U3 HUX NMPUCYTCTBYIOT B
36MHOM KOpE€, a Kakue IOJIy4aroT HCKYCCTBEHHBbIM IyTéM? B uém cocrtout
0COOEHHOCTh 3JIEKTPOHHOTO CTPOCHHUSI aTOMOB akTHMHOMIOB? Kakue u3 HHMX MO
AIICKTPOHHOMY CTPOCHHIO aTOMOB M XHMHWYECKAM CBOMCTBaM CXOIHBI C
JIAHTAaHOMJIAMH, a Kakue — ¢ d-311eMeHTaMu?

144, C xakuM U3 aKTUHOMJIOB CBSI3aHbI TaKUE BAaXKHBIC JTarbl Pa3BUTHS HAYKU U
TEXHUKH KaK OTKPHITUE PAMOAKTUBHOCTH, CO3/ITAHNE AaTOMHOT'O OPYXHSI 1 OCBOCHHUE
aTOMHOM 3HEPrHU JIJIsi MUPHBIX 1iefieli? B kakom Bujie 3TOT 2JIEMEHT HaXOAUTCs B
MIPUPOJIE, U KAK €r0 MOTy4aroT B METAJUTMYECKOM BUIE?

145. Hanummre ypaBHEHMsI pEaKlMid, KOTOPbIE HCIHOJIBb3YIOTCS B TEXHOJOTHU
NOJTy9deHHs ypaHa 3 npupoanbix coenunenuii: U308 — UO2(NO3)2 — UO3 —
uo2 - UFH4 - U

146. Oxcua ypana (IV) B3auMoJeicTBYeT ¢ KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTOM C
obpazoBanuem cyibdara ypana (IV), a KOHIIEHTPUPOBAHHOW A30THOM KHUCIIOTOMN
okucisercs, oopaszys Hutpar auokcoypaHa(VI) — wumpam ypanuna. Hanwmmre
YpPaBHEHUS COOTBETCTBYIOIINX PEAKITHH.

147. Oxkcun ypana (VI) Bzaumonerictyer ¢ HCl, H2SO4 u ¢ HNO3 ¢ o6pazoBanuem
coneii katmona UQO,?* (kaTmoH ypauuna), a npu cmapienun ¢ NaOH — ¢
obpazoBanuem ypanara(VI) narpus. Hanuimre ypaBHEHUs peakiuil.

148. Kak »skcriepuMeHTaIbHO J0Ka3aTh, uTo U308 sBiseTcs MBOWHBIM OKCHIIOM
UO02-2U03? Kak MoxHO 3amucaTh (OpMyITy ITOTO BEIIECTBA B BUIE COJIU?

149. Yem oTiMyaroTCs IO OCHOBHO-KHCIIOTHBIM CBOMcTBaM okcH/ibl ypana UO, u UO5?
Uem sBisiercst U308 — okcupgoM uinu conbto? Hamuinure ypaBHEHUMS! peakuui,
wurocTpupytone ceorictea UO2, UO3, U308.

150. OmHo w3 coeauHeHuit ypana ¢ ¢ropom npu 56 °C mepexoauT u3 TBEPIOTO
coctosinusi B razooopazHoe. Ilpu 100 °C u maBnenun 98 klla 50 r sToro rasza
3aHUMaIOT 00BEM 4,5 1. YcranoBute GopMyiy coenuHenus. Kakoe nmpakTuiaeckoe
3HAUYEHHE UMEET ITO COCAUHEHNE?
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151. TexcadTopua M reKcaxJoOpH ypaHa THUIPOIU3YIOTCS C OOpa3oBaHHEM TIajo-
T'€HOBOJIOPOJIHBIX KUCIIOT U COSMHEHHIA, CO/IEp KaIllMX KaTHOH ypanuia. Hanuimire
YpPaBHEHU PEaAKIIMI THIPOITU3a.

152. OnwuimTe HAXO0XJACHUE TOPUS B 3€MHOM KOpE, CIIOCOOBI €ro MOJy4eHHs, €ro
CBOICTBa U MpPUMEHEHHE TOpUs U ero coenuHeHuit. [louemy Topmii MOXKeT OBITH
MCIOJIb30BaH B AaTOMHOM SHEPreTUKE?

153. Kak mojydaroT He CYIIECTBYIONIME B TMPHPOJC TPAHCYPAHOBBIC SJIEMEHTHI?
[Tokaxute Ha TpHMeEpax IMONYYCHUS TUTYTOHHWS, aMEpUITHs, Kam(OpHUS U emié
OJTHOT'O AJIEMEHTA M0 COOCTBEHHOMY BBIOODY.

154. ]lns Bcex OJaropoIHbIX Ta30B HAIMUIIUTE: 1) CUMBOJIBI M HA3BAHUSI DJIEMEHTOB; 2)
aTroMHble HOMepa; 3) GopMyiy BaJICHTHBIX AJIEKTPOHOB; 4) pajuychl aTOMOB; S)
MOHU3ALIMOHHBIC TTOTEHIUAJIBL; 6) CTETIEHH OKUCIICHUS B coeTMHEHUsIX. OOBSICHUTE,
MIOYEMY 3TH JJIEMEHTHI, B OTJIIMYHE OT APYTUX Ta30B (BOIOPO/A, a30Ta, KHCIOPOa !
raJIOT€HOB), HE 00Pa3YIOT IBYXaTOMHBIX MOJIEKYIL.

155. Yemy paBHO coAeplKaHUE KaxJ0ro OJIarOpOHOTO Taza B BO3AyXE, Kak HX
BBIJICIISIIOT M3 BO3[yXa M MPOBOJAT MX paszzierneHue? Brraucianre TeopeTHuecKuid
00BEM BO3/TyXa, KOTOPBIN HEOOXO0 MM ISt osryueHust: a) 1 i1 renus; 6) 100 i1 HeoHa;
B) 1 M3 aprona, r) 100 M1 KCeHOHa.

156. Kaxme okcuapl U KUCIOTHI 00pa3yeT KCEHOH, KaK MX MOTy4YaroT M KaKOBBI HX
CBOKCTBA?

157. IlpuBegure mpUMeEpbl KCEHATOB M NEPKCEHATOB, ONMILMTE MX MOJIyYEHHE U
cBoiictBa. Hammimmre ypaBHEHMsI peakuuil KceHaTa W IEpKceHara Oapus ¢
pa30aBIeHHON M KOHIICHTPUPOBAHHOM COJITHOM KUCIIOTOW U UX PA3JIOKEHHS TPH
HarpeBaHHU.

158. Kak MOXHO OOBSCHHTH CTPOSHHE MOJIEKYJ COEIMHEHWN KCeHOHa: XeF6 — ok-
Tasapudeckoe, XeO4 — retparapudeckoe, XeF4 — hopma mmockoro kBaapara, Xek2
— nMUHeNHas popma?

BOHpOCI)I K 9K3aMEHY 110 JTUCHUIIJIMHE

1. Peakue sneMeHThl. PaccessHHbIE AJIEMEHTHI. 3HAUCHHUE PEJIKUX DJIEMEHTOB U UX
COEAMHEHUN JJI1 COBPEMEHHON HAYKU U TEXHUKH.

2. XuMHu4deckrue M (hU3UKO-XHUMHYECKHUE METOJBI ONPEACICHUS PYOUIUs U 1Ie3Us,
OCHOBAHHBIE Ha UX XUMHUYECKUX CBOMCTBAX U DJICKTPOHHOM CTPOCHUHU aTOMOB.

3. Xumudeckue u HU3NKO-XUMUIECKHE METOJIbI OmpeieiieHus: cepedpa U 30710Ta,

OCHOBAHHBIE Ha UX XUMHUYECKUX CBOMCTBAX U DJICKTPOHHOM CTPOCHUHU aTOMOB.

Oco0eHHOCTH KOOPIMHAIIMOHHOW XUMHUU cepedpa 1 30J10Ta.

Xumudyeckue ¢ (QU3UKO-XUMHYECKUE METOJbI OMpejeseHus Oepuuius,

OCHOBAHHBIE HA €r0 XUMHYECKUX CBOMCTBAX U DJICKTPOHHOM CTPOSCHUM aTOMa.

o B
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6. Xumudeckne u (U3NKO-XUMHYECKHUE METOABI OMPEACIICHUS TaJIusl, WHIUS,
TaJIIUsl, OCHOBAHHbBIE HA UX XUMHYECKUX CBOMCTBAX M JIEKTPOHHOM CTPOEHUU
aTOMOB.

7. XuMmudeckre U (HU3MKO-XUMHYECKUE METOJIbI ONpe/Ie/IeHus] UTTPUS, JaHTaHa U
aKTHHUS, OCHOBAHHBIC Ha MX XUMHYECKUX CBOMCTBAX U DJIEKTPOHHOM CTPOEHUHU
aTOMOB.

8. XuMmnueckue M (PU3NKO-XUMHYECKUE METOAbl OMPEICICHUs] JaHTaHOHUOB,
OCHOBAHHBIC HA X XUMUYECKUX CBOMCTBAX M JIEKTPOHHOM CTPOCHHUH aTOMOB.

9. Oco0eHHOCTH KOOPAMHAITMOHHOW XMMUH JIAHTAHOUIOB.

10. OcobGennoctn Y@D/BUJ CIEKTPOB KOMILIEKCHBIX HOHOB JIAHTAHOWIOB B
BOJHOM pPacTBODE.

11. Xumwnueckne ¥ (DU3UKO-XUMHYECKHE METOIBI OIPEACIICHUS aKTUHOHUJIOB,
OCHOBAHHBIC HA X XUMUYECKHUX CBOMCTBAX M JIEKTPOHHOM CTPOCHHUH aTOMOB.

12. OcoOeHHOCTH KOOPIMHAIIMOHHOW XUMHUH YpaHa, HENTYHHS U TUTYTOHUS.

13. Xumuueckue W (PUINKO-XMMHUYECKHE METOJbl OMNpEIeIeHUs] TepMaHusl,
OCHOBAHHBIE HA €0 XUMHYECKUX CBOMCTBAX M DJICKTPOHHOM CTPOSHHUH aTOMa.

14.  Xwumunueckue U GU3NKO-XUMHUUECKHIE METOIbI ONpE/IeTICHNs TUTaHa,
[IUPKOHMS, TaQHUS OCHOBAHHBIC HA MX XUMHUUYECKUX CBOMCTBAX U JIEKTPOHHOM
CTPOCHHHU aTOMOB.

15.  Xwumunueckue U GU3NKO-XUMHYECKHUE METO/IBI OTIPE/ICIICHUS BaHAIHS,
HUOOWSI, TAHTAJIa, OCHOBAHHBIC HA MX XMMHUYECKHUX CBOMCTBAX U JICKTPOHHOM
CTPOEHUHU aTOMOB.

16. Xumuueckne U (PU3NKO-XUMUYCCKHE METOJBI OMPEICICHUS MOJHOICHA H
BOolb()pamMa, OCHOBAaHHBIE Ha WX XHUMHYECKHX CBOWCTBAX M JJICKTPOHHOM
CTPOEHUHU aTOMOB.

17.  OcoOeHHOCTH KOOPAMHAIMOHHOW XuUMUM MOJHMOJeHa U BoJb(dpama.
['eTepOonoIMKUCIIOTHI.

18. Xumunueckue M (PU3UKO-XUMHUUYECKHE METOIbI OIPEACICHUS TEXHEUUs H
pEHUsI, OCHOBAHHBIC Ha UX XUMHYECKHUX CBOMCTBAX M AJICKTPOHHOM CTPOSHUHU
aTOMOB.

19. OcobGeHHOCTH KOOPAWHAIMOHHON XMMHUHU TexHeuus W peHus. Kiacrtepubie
MOJTHSACPHBIC KOMITJIEKCHI.

20. Xumudeckue ¥ (PU3UKO-XUMHUUYECKHE METOAbI OMPEICIICHHS IUIATHHOBBIX
METaJIOB, OCHOBAHHBIC HA NX XUMUYECKUX CBOMCTBAX U 3JIEKTPOHHOM CTPOSHUH
ATOMOB.

21. OcoOeHHOCTH KOOPAUHAIIMOHHOW XUMHUU TUIATUHOBBIX MeTaIsoB. M3omepus
KOMILIEKCOB.

22. DU3UKO-XMMHYECKHE METOMBI ONPEACIICHUS MHEPTHBIX T'a30B, OCHOBAHHBIC
Ha UX XUMUYECKHUX CBOMCTBAX M 3JICKTPOHHOM CTPOCHHH aTOMOB.
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MeToanuyecKue YKa3aHUs K BbINOJHEHUIO JIA00PATOPHBIX padoT
JlabopaTopHnas padora Ne 1

Onpenenenue cepedpa B cnjaBax (Impu MaccoBoi nose cepedpa ot 0,5 1o
2%)

TUTPUMETPUYECKUI METO/] OITPEJIEJIEHUS COJEPKAHU A
CEPEBPA
Meton ocHoBaH Ha o0Opa3oBaHMM cepeOpOM C€ POJAHUIOM aMMOHHS
TpyJIHOpAcTBOPpUMOM cosnu Oenmoro 1Bera. llepBas nMINHAA Karjisi pacTBOpa
polaHuga aMMOHMSI pEarupyer C IKeJIe30aMMOHUNHBIMU KBacllaMu, o0pasys
POJIaHU]I Kejle3a KPacHOro 1BETA.

PeakTuBel 1 pacTBOpBI

Kucnora azotnas, pazbasnennas 1:1, 1:6.

CepeOpo a30THOKHCIIOE

Harpuit xnopuctsliit

CranmapTHblii  pacTBOp cepeOpa; TOTOBAT crleayrouuMm obpazom: 3,146 1
MpeABAPUTEIBLHO BBICYIIEHHOTO B cymuiabHOM mikady npu 150 °C 1o mocTossHHON

MAacChl a30THOKHCIIOTO cepedpa pacTBOPSIOT B OMAMCTIILIMPOBAHHON BOJIE, BBOJISAT

3 . 3
1 cM™ a30THOM KHCIIOTBI, IEPEHOCAT B MEPHYIO KOJOY BMecTUMOCThIO 100 cM™,

pa3z0aBIAIOT OUIUCTUIIMPOBAHHON BOJOM /10 METKH U TIIATEJILHO MEPEMEIINBAIOT.

3
1 cm™ pactBopa conepxut 2,0 Mr cepedpa.
KenezoaMMOHUIHBIE KBacUbl pPACTBOP; TOTOBAT CIEAYIOIMM oOpazoM: 3 T

. 3 . 3
YKEJIE30aAMMOHUNHBIX KBAaCLOB M 2 CM~ CEPHOM KHMCJIOTHI pacTBOPAIOT B 100 cm
BOJIBI.

Amvmonust pomanun, 0,02 M pactBop; TOTOBAT cienyrommuMm obpaszom: 1,52 T

3

ponanuaa ammoHusi pactBopsitor B 1000 cm™ Boawl. TuTp pacTtBopa pojaHuia
3

aMMOHMUS YCTaHABIUBAIOT MO HUTpATy cepedpa. s aToro 25 cM™ HUTpata cepedpa

3 3
MOMEIIAIOT B KOHUYECKYIO KOOy BMECTUMOCTHIO 250 cM™ , mpubasmsitor 5 cm~ 3%-
HOTO PAcTBOpPA KEIE30aMMOHUUHBIX KBACI[OB U TUTPYIOT PacTBOPOM pOIAHHIA
aMMOHMSI IO Hauajia U3MEHEHUs okpacku (0JieTHO-KpacHOTo 1iBeTa). TUTp pactBopa

. 3
pomanuna ammonus (7 ), BEIpaKEHHBIN B I/CM~ cepedpa, BEIYUCISIOT 110 (GOpMYyJIe

="

W

1

r7ie ¥ - KOJUYECTBO HUTpaTa cepedpa, B3SITOe sl TATPOBAHUS, T;
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3
¥ - KOJINYECTBO poagaHnia aMMOHHUA, U3PACXOAOBAHHOC HA TUTPOBAHNC, CM

[IpoBenenue ananusa
HaBecky cmiiaBa Maccoii 2 T pacTBOPSIIOT B KOHUYECKOM K0JI0€ BMECTUMOCThIO 250

3 3 . - 3 .
cM”, npuiauBaioT 10 cM™ a30THOM KUCIOTHI, pa3baBiieHHoOU 1:6 B 40 cM~ a30THOM
KHUCIIOTHI, pa3z0aBieHHO 1:1, He coaepkamel XJiopa, KUISATAT 10 YJaJIeHUs
OKHCJIOB a30Ta, 3aT€M CTEHKHU KOJIObI OOMBIBAIOT BOJIOM, OXJIAXKIAIOT, TPUOABIISIOT

5 em” pacTBoOpa XKene30aMMOHMIHBIX KBacuoB M TUTpytoT 0,02 M pactBOopom
pollaHuaa aMMOHMS JJO Hadaja U3MEHEHMsI OKpacku (0JIETHO-KpAaCHOTO IIBETA).
PacTBOp CHIIBHO B30ANTBIBAIOT M, €CIM OKPAaCKa MUCUE3HET, NMPUOABISIOT €IIE IO
KAaIUIIM TUTPOBAHHBIM PAacTBOpP pOAAHMIA AMMOHUSA 1O IOSIBJICHHS YCTOMYMBOU
OKPACKHU.

O6paboTKa pe3yIbTaToB
MaccoByro om0 cepebpa (4) B IpPOLEHTaX BBIUUCIAIOT 10 (QOPMYIIE
v 100

e

X:

rae ¥ - konuyectso 0,02 H. pacTBOpa poaaHn1a aMMOHMS, 3aTPAYEHHOE Ha

3.
TUTPOBAHUE, CM ™,
# - Macca HaBECKH CILIaBa, T,

. 3
T - TUTp pacTBOpa poJaHKa aMMOHHUSI, BRIPAKCHHBIN B T/CM~ cepedpa.

AOGCOJTIOTHBIE TOMTYCKaeMbI€ PACXOXKICHUS PE3YJIbTaTOB MapalieIbHbIX
OTIpEJICICHHUI HE TOJDKHBI MPEBBIIATh 3HAYEHUHN, YKa3aHHBIX B Ta0M. 1.

Tabmuma 1

Maccosas 1o cepeGpa, % AOGCOTIOTHOE JIOITyCKAaeMOE PacXoKICHUE,
5

%
Tlo 0,5 0,05
Cs. 0,5 10 1,0 0,1

" 10" 20 0,2
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ATOMHO-ABCOPBIIMOHHBIN METO/I OITPEJIEJIEHUS COJEPXKAHU S
CEPEBPA

MeTon OCHOBaH HAa M3MEPEHUU aTOMHOW abcopOiuu cepedpa MpU AJTMHE BOJIHBI
328,8 HM B IJIJAMEHHU ALIETUIEH-BO3IYX.

Amnmaparypa, peakTHBbI U pacTBOpPbI: CrIeKTpoPOTOMETP aTOMHO-a0COPOIIMOHHBIH.
Bonga OwaucrtuiuinpoBaHHasl, IpPOBEpEHHAass Ha OTCYTCTBUE HOHOB  XJIOpPa,
Paz0aBneHne Bcex pacTBOPOB MPOBOJAT TOJIBKO OMIAMCTUIUIMPOBAHHOM BOJOM.
CepeOpo a3oTHOKHUCIHOE, X.4. WM 4.4.a. Kucnora a3oTHas 1o, oc.4., He cojexartas
MOHOB XxJiopa. CTaHAapTHBIE pacTBOPHI A30THOKUCIIOTO cepelpa.

PactBop A; rotoBaT cuenyromuMm ob6pazoMm: 1,5730 r mpenBaputenbHO
BBICYIIICHHOTO B cymwibHOM mikady mpu 150 °C 10 mMOCTOSHHOM Macchl

. 3
a30THOKHCJIOTO cepedpa pacTBOPSIOT B OUIUCTUILIMPOBAHHON BOJIE, BBOJAT 1 cM

. 3
a30THOM KHCJOTBI, TEPEHOCAT B MEPHYIO K00y BmecTtumocthio 1000 cMm™,

. 3
pa30aBIIAIOT O METKH BOJOM M TIIATENIFHO TEpeMemunBaoT. 1| cM~ pacTBopa A
coaepkut 1 Mr cepedpa.

PactBop b; rotosst cnenytomum odpazom: 50 em” pacTtBopa A OTOMpAIOT B KOJIOY

3 . 3
BMECTUMOCTBIO 50 cM™, pa30aBisiOT JO METKHA BOJOW U MepeMemuBaioT. 1 cMm
pactBopa b conepxxur 0,1 mr cepedpa.

[IpoBeneHne ananusza
0,1 r mpoObl MOMEIIAIOT B KOHUYECKYH0 KOJIOY U3 TEPMOCTOMKOIO CTEKJa

3 . .
BMecTUMOCThIO 100 cM™, mpeaBapuUTENbHO MPOMBITYIO a30THOM KHUCIOTOW U
OMIUCTUIUIMPOBAHHON BOJIOM 10 OTPULIATENLHOM pEaKIMH Ha XJOp-HOH. 3aTeM

. 3
MPOMBIBAIOT JBYMSI MOPIUSMU OUAUCTHILTUPOBAHHONW BOJBI 1O 20 cM~ Kaknias,

3 .
pacTBOpsitoT B 10 cM™ a30THOM KUCIIOTHI IPH €1a00M HarpeBaHUU Ha IJIUTE, 3aKPbIB
nocje 100aBJIEHUs] a30THOM KHUCIOTHI KOJIOY YacOBBIM CTEKJIOM BO HM30€KaHUE
MPEXIEBPEMEHHOTO BBITTAPUBAHUA a30THOM KUCIOTHI. [0 OKOHUaHUU pacTBOpEeHUs

3 .
pacTBOp MEPEHOCAT B MepHYIO K00y BMecTuMocThio 100 cm™ . KonlOy, B koTopoi

MPOBOJIAJIA PACTBOPEHHUE, OIMOJACKUBAIOT 25 oM” OMAUCTUIUTMPOBAHHON BOJBI U
IIPOMBIBHBIE BOJBI MPUCOCIUHSIOT K OCHOBHOMY pacTBOpy. IloiydeHHYIO0 cMech
OXJIAKIAI0T, pa30aBISIIOT OMIUCTUIUIUPOBAHHON BOJON 10 METKH, TIEPEMEIIUBAIOT
u BBOJISIT B pactbUINTEITh cniekTpodoTOMETpa.

3Ha4YeHHE ONTUYECKOM MIIOTHOCTH TUTAMEHH OTKJIAIBIBAIOT HA TPATyUPOBOYHOM
rpaduke. Bo m3Oekanume ommbOOK INpu HecTtabuiabHOM pabore mpubopa depes
KOKIbIE 4YeThIpe TMPOOBI MPOBEPSAIOT HAKIOH TPaTyHMpOBOYHOrO0 Tpaduka
MOBTOPHBIM  (DOTOMETPUPOBAHWEM OJIHOTO W3 paHee MpOoaHATM3UPOBAHHBIX
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pacTBOpoB. [Ipy M3MEHEHUU OMTHYECKOW MIIOTHOCTH Oosee dyem Ha 2% aHamm3
TIOCIICTHUX Y4eThIpeX npoo TIOBTOPSIIOT.

[TocTpoeHue rpaiynpoBOYHOT0 Tpaduka

B cemb MepHBIX KO0 BMecTUMOCTBIO 10 100 cM” BBOmAT 1o 10 cM” a30THO
kucaotsl; 0; 5,0; 10,0; 15,0; 20,0; 25,0 u 30 cM” pactBopa b, uTo coorBeTcTBYET: 0;
0,05; 0,10; 0,15; 0,20; 0,25 u 0,30 mr cepebpa. PacTBopbl pa30aBisitOT BOJIOH 10
METKH, TIEpEeMEINBaIOT, HOTOMETPUPYIOT, U CTPOST I'PayHPOBOYHBIN IpaduK.

O6paboTka pe3yIbTaTOB
MaccoByro gomo cepebpa (&) B MpoOlEHTaX BHIUUCIAIOT 10  (GOpMyIIe
g 100

e

x=
,
rae 1 - Macca cepeOpa, HalileHHAs 10 TPaAyUPOBOYHOMY rpaduKy, T.
# - Macca HaBECKH CILIaBa, I.
AOCONIOTHBIE ~ JOIyCKaeMble  PACXOXKICHUS  pEe3yJIbTaTOB  MapajlieibHbIX
ONpENENECHU HE JIOJDKHBI NPEBBIIATh 3HAYECHHUW, YKa3aHHBIX B TaO.2.

Tabauna 2
MaccoBas zions cepedpa, % AOcomroTHOE z[onyCI;/aeMoe pacxoXxacHue,
0
01 0,5 10 1,0 0,05
Cs. 1,0 " 2,0 0,1

JlabopaTopHnas paGora Ne 2

Onpenesnenue depuiiausg B cniaapax (nmpu maccooit gosie ot 0,0001 mo
0,015%)

JlroMuHECHIEHTHBIM MeToA —ompenesieHus Oepwuids. MeToa OCHOBaH Ha
oOpa3zoBaHuu Komriuiekca o6epusumisi ¢ MmopuHoMm nipu pH 13, dmyopectupyromiero
3€JIEHBIM I[BETOM. MaKCHMyM CIEKTpa MOTJIOMICHHUsS] OCpUIUINEBOr0 KOMILIEKCA
HaxoauTcst okoyo 430-440 HM, a MAaKCUMYM CIIEKTpa U3JIy4eHUs - okoao 530 HM.
[losTOMy TIpH HCHOJIL30BaHUU (PIIYOPUMETPOB JJII MU3MEPEHUS] MHTCHCHUBHOCTHU
bayopecuieHIIMU cieayeT BO30YXKIaTh (DIYOPECIEHIIMIO CBETOM OT JIaMIIbI
HaKaJIMBaHMUS.

Armmapatypa, peakTUBBI U paCTBOPBI
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Omoopumerp Tuna K®JI-2-1 umum UCIT 51 ¢ mpucraBkoit OIII-1 ¢
ocerurenieM tuna ON18.

Kucnora consnas, paz6asnennas 1:1.

Kucnora azotHas mo.

Hatpus runpookucs, 20%-Hblil pacTBOp.

CMech KOMIUIEKCOOOpa3yIoIUX peareHToB; TOTOBIT clieytomuM oopazom: B 500

CM" BOJIBI TIOCTIEIOBATEIBHO pPacTBOPSIOT (TIOCIIe MPUOABIEHUS KAXOTO PEaKTHUBA
HEO0OXOMMO XOpOIII0 IepeMenmBaTh) 5 T mupocyiabdura Hatpus mo 'OCT 26838,
12,5 T ackopObuHOBO# KHCIOTHI, 12,5 T nmuMmonHOM KucaoTel mo 'OCT 3652, 75 ¢
TpwioHa b u 60 eM® 20%-HOro pacTBopa ruapookucu Hatpus. CMech HarpeBaroT
JI0 TIOJTHOTO PACTBOPEHMsI BCEX COJIEM W OTPMIBTPOBBIBAIOT. CMECh MPUMEHSIIOT
CBEKETPUTOTOBJIEHHYIO.

AnuzapuHoBbIil cuHui, 0,1%-HbI pacTBOp; TOTOBAT cienyromuM oopazom: 0,1 r

peareHTa pacTBOpstoT B cMmecu 80 CM" STHJIOBOTO cniupta 1o u 20 cM" BOJIBL
PactBop Oydepnsiii ¢ pH 13; roroBar ciemyromum obpazom: 28,60 T GopHOI

3 .

kuciotel o 'OCT 9656 pactBopsitor B 500 cM™ ropsiueil BoJibl, NMEPEIUBAIOT B
3

MEpHYIO KOJIOY BMECTUMOCTBIO 1 M~ , TpUOABIISIOT THAPOOKUCH HATpHs (PacTBOP

3 .
96 r Ha 400 cM~ BOABI), pa30aBIAIOT BOJOM JO METKH, XOPOIIIO MEPEMEIIUBAIOT U
nposepstoT pH pactBopa.

MopuH, pacTBop: TOTOBAT cieayromum odpazoM: 0,02 r© peareHTa pacTBOPSIOT B

3
100 cM™ meperHaHHOro 3TUJIOBOTO CIUPTA.
CraHgapTHBINA pacTBOp OEpHILIUS; TOTOBAT cheayromumM oopazom: 0,2800 r okucu

3 .
Oepusutust pacTBOPsIOT B 30 CM™ COJISIHOM KUCTIOTHI M pa30aBIISIFOT pacTBOp 110 1 1M
3 .

BojoW. B neHb npuMenenust paz0aBisitoT pactBop B 100 pa3 u mosrydaroT pacTBOp

c COJIEp’)KaHHEM oepusuus 0,001 mr/em” .

IIpoBenenue ananmsa

3
HaBecky cmiaBa (Tabn.1) momemaroT B crakaH BMecTuMocThio 300 cm™,

pactBopsitoT B 20 cM®  COIAHOI KHCJIOTHI, pa3baBiaeHHor 1:1, okucnsaroT 3-5
KaIUIIMHA a30THOW KHUCJIOTHI M BBITIAPUBAIOT PACTBOP JO HEOOJBIIOTO 00beMa H
yIaJIeHUs. OKUCIIOB a30Ta. PacTBop mepeHocAT B MEpHYIO KOJIOY BMECTUMOCTHIO B
COOTBETCTBHH C Ta0.1, pa3baBIsIFOT BOJIOM 10 METKH U miepeMennBaroT. OToupaior

3
AIMKBOTHYIO YacTh pacTBOpa 2 CM~ UM MEPEHOCIT B MEPHYIO KOJIOY BMECTUMOCTBIO

3 3 .
100 cm™, 3arem mpuOABISAIOT 25 CM~ TroOpsiYe CMeCH KOMILIEKCOOOpa3yIOmmX
pearenToB, 30 Kameiab aaUM3apUHOBOTO CHUHEro M HeuTpau3yroT 20%-HbIM
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. 3
pPacTBOPOM €IKOTO HaTpa JI0 3eJeHoi okpacku. [locne aToro npubaBisroT 25 cm

3 .
OydepHoro pactBopa, 1 ¢cM™ pacTBopa MOpHHA, TOJUBAIOT BOJOW O METKH U
nepemermmuBaioT. Uepes 10 MuH 3aMepstoT GiIyopecieHITNIO0 Ha TPHUOOpe B KIOBETE
¢ tonuHou ciost 3 cMm. CoaepxkaHue OepuiUvs HaXOAAT MO TPaIyHPOBOYHOMY

rpadukKy.

Tabmura 1
BmectumocTts .
MaccoBas 1ois Macca N OO0BbeM aTMKBOTHOM
MEpHOH KOJIOBI, CM 3
oepmius, % HaBECKH, T 5 YaCTH, CM
Ot 0,0001 mo 0,001 1 100 2
Cs. 0,001 ™ 0,01 0,20 250 2

[TocTpoeHue rpafynpoBOYHOr0 Irpaduka

B 15T CTAKAHOB BMECTHMOCTBIO 110 300 cM” ITOMEIIAIOT 110 1 T Maruus, 100aBJISIOT
1,0; 3,0; 5,0; 7,0 u 9,0 cM” craggapTHOro pacrtsopa ¢ < =0,001 MF/CME, 4TO
cootBercTByeT: 0,001; 0,003; 0,005; 0,007 u 0,009 r 6epuums. B mecroii ctakad
CTaHJApPTHBIN PacTBOP HE JOOABJISIOT, OH CIY>KHUT JIJIsI TIPOBEACHUS KOHTPOJIBLHOTO
onbiTa. CMECh pacTBOPSIOT M Jlajie€ aHaIM3 MPOBOJST, Kak ykazaHo B 1.3.1. Ilo

ITOJTyYEHHBIM 3HAYECHUSIM VHTEHCUBHOCTHU (bayopecueHIuu CTPOSIT
IpaayrupOBOYHBIN I'paUK 32 BHIYETOM MOKA3aHUN KOHTPOJIBHOTO OIbITA.

OBPABOTKA PE3VJIbTATOB

MaccoByro 10110 Gepuiuinst (< ) B IPOIEHTAX BEIYKCISIOT IO (hopMyIie
_ 0100
my ¥y

A

rae # - KOJU4ecTBO Oepuilivs, HalJIEHHOE 10 TPagyupOBOYHOMY IrpaduKy, T;

3,
¥ - 00BEM MCXOIHOIO PacTBOPA, CM ™~ |

o 3.
"I - 06beM aNTMKBOTHOM 4acTH HCXOJIHOTO pacTBOpa, CM " ;

# - Macca HaBECKH CIUIaBa, T.

AOCOIOTHBIC IOMTYCKAeMbI€ PACXOXKACHUS PE3YIbTATOB MapalIeIbHbIX
OTpeIeSICHUI HE TOHKHBI MPEBBINIATH 3HAYCHUM, YKa3aHHBIX B Ta0J1.2.
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Tabmura 2

MaccoBas nosns 6epuwius, % || AGComaoTHOE nomycKaeMoe pacxoxaenue, %
Ot 0,0001 mo 0,0003 0,00003
Cs. 0,0003 " 0,001 0,0001

" 0,001 " 0,003 0,0003

" 0,003 " 0,009 0,0005

" 0,009 " 0,015 0,001

JlabopaTopHnasi paGora Ne 3
IKCTPAKIHOHHO-(POTOMETPUYECKHI METO/I ONIPe/ie/ICcHUsI BAHAIUS

Banaguii B COeIMHEHUSX MOXKET OBITh MSITH-, YETHIPEX-, TPEX- U JIBYXBAJICHTHBIM.
Haunboniee ycTOWYMBBI COEAMHEHUS MATUBAJICHTHOIO BaHaAMs. B mIenoyHbIX
pacTBopax MPUCYTCTBYIOT OeclBeTHbIe MOHBI BaHajaTta VO3-, B CHUIBLHOKHUCIION
cpelie — CBeTNIO-KENThIe KaTuOHbI VO2+. B o0nacTu npomMexxyTouHbIX 3HaueHui pH
CYIIIECTBYIOT TIOJIUMEPHBIE aHUOHHBIE (DOPMBI, OKPAIIICHHBIE B OPAHXKEBBIN IIBET.
Bananwmii (V) obpasyer komIuiekcHble reTeponosukuciorsl ¢ P (V), Mo (V), W
(VI), a Taxxe epoOKCHIHBIC KOMIUICKCHI. 8 — OKCMXHHOJIMH 00pa3yeT ¢ BaHaIueM
(V) B cnabokucibix pactBopax (pH 2,0 - 5,5) oxpaimieHHOe CoeIMHEHUE,
pacTBOpUMOE B XJOpOpOpME U HM30aMWIOBOM croupte. s 3KCTpakUMOHHO-
(OTOMETPUYECKOTO OMpENESICHNUs BaHAAUS WCIONb3YIOT OKpPALIEHHBIM 3KCTPAKT,
conepxkammii  komruiekc VO(OH)(Ox)2. Ilpu QortoMeTpruueckux H3MEpPEHUsX
MOJIB3YIOTCSI B OCHOBHOM MakKCHUMyMOM mnorjomenuss npu 550 am. M3mepenus
MOTJIONICHUS TpU 0oJiee BHICOKOM Makcumyme (A = 380 HM) OoTiIM4aroTCst OOoJbIIeH
YyBCTBUTEIBHOCTHIO, HO MEHee TOYHbl. MoJsipHbI KO3()(PUIMEHT MOTIOoIEeHus
XJ0po(hOPMHOTO PACTBOPA OKCHUXMHOJMHATA BaHaaus npu 550 HM COCTaBIseT
3,0-103. Ilpu nnuue Boaubel 380 HM & = 5,4-103. XiopodopmHbIE pacTBOPHI
KOMILJIEKCA BaHAJAUSI UMEIOT YCTOMYMBYIO OKPACKY, €CIIU XJIOPO(OpM HE COAEPKUT
npuMeceit staHona. CormacHo TelnBUTaro, IUisi YCTPAHEHUS BJIUSHHS JIPYTHX
METaJlIOB, 00Pa3yIONUX OKCUXWHOJIMHATHI B CJTIA00 KUCIIBIX PACTBOPAX, MOCTYMAIOT
clenyrommM 00pa3zoM. XJI0opohOPMHBIH SKCTPaKT, ToJydeHHbIH mpu pH 4,
coJiep Kallnii OKCUXWHOJIMHATHI BaHAIUS U JKele3a, a Takke yactuaHo Al, Co, Zn,
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Ni, Mo, W, U, Cu, Ti u Bi, BcTpsIXyBalOT cO MIETOYHBIM BOAHBIM pacTBopoM (pH
9,4); npu 3TOM BaHaaUil MEPEXOAUT B BOAHYIO (pa3y, a KeJle30 U APYyTrue MeTasulbl
OCTalTCA B XJOPOPOPMHOM pacTBope. M3 MOAKUCIEHHOTO BOAHOIO pacTBOpa
CHOBAa DKCTParupyrT BaHaIull XJIOPOQOPMHBIM pPACTBOPOM §-OKCUXHMHOJIMHA
(HECKOJIBKO MEHBIIEH KOHUEHTPALMH, 4YEeM MpU TMEpPBOA OSKCTPAKLUHU) H
OKpaIICHHBIA JKCTPaKT (oTOMeTpUpyIOT. TakuMm 00pa3oM, OKCUXHUHOJIMHOBBIN
METOJI CTAHOBUTCA M30UpaTEIbHBIM JJIs1 BAHAIUS.

[locne SKCTPAaKIMOHHOTO OTHEJICHHUsS BaHagus B BHJIE OKCHUXMHOJMHATA U
PEIKCTpAaKIMK €ro BOAHBIM OydepHbiM pacTtBopoM ¢ pH 9,4 BaHaguii MOXHO
ONPEIENSITh TAKXKE U IPYTUMHA METOAAMHU.

OKCHXVMHOJIMHOBBIA METOJ NPUMEHSIOT JUIsl ONPEACICHUS BaHAUs B IPUPOJHBIX
BO/IaX, OMOJIOTMYECKUX MaTepHaiax, MpOAYyKTax mnepepaboTKku HepTH, ypaHe U
YPaHOBBIX pyAax.

PeareHTsl 1 pacTBOpPHI

8 — okcuxunonuH, 0,5 % u 0,1 %-HbI1il pacTBOpPHI B XJI0podopme.

CrannapTHelii pacTBop BaHaaus, 1 mr/miu V. a) B paz6aBnennom pactsope NaOH
pactBopsatoT 1,750 v V205, npensapurtenbHo npokanéHHoil npu ~ 5000, pactBop
MOAKUCIISIIOT CEPHOM KUCJIOTON U pa30aBIIsItOT BOJIOM B MEpHOM k0y10€ 10 oO0bema 1
1. 0) B Boze, 1006aBUB 5 MJ1 KOHUEHTPUPOBAHHOI'O PACTBOPA aMMHAKA, PACTBOPSIOT
2,2950 r metaBanagara ammonust NH4VO3. [TonyueHnnsiil pactBop noakuciisitor 10
MJI KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI U pa30aBIISIIOT BOJIOM B MEPHOM KOJIOE
10 00béma 1 51. PaGoune pacTBOpHI MOTy4aroT paz0aBiIeHUEM AUCTHILTUPOBAHHON
BOJIO OCHOBHBIX PACTBOPOB.

bydepusiit pactBop ¢ pH 9,4. K 800 wmn Bomel mnpubabnsror 40 M
KOHIICHTPUPOBAHHOTO pacTBopa amMmMuaka U 20 MJI KOHIEHTPUPOBAHHOW a30THOMN
KUCIIOTHL. [IpunuBas pacTBOpbl aMMHaKa WM KUCIOTHI, 10BoAAT pH pacTBopa 10
9,4 (o NOTEHITMOMETPY) U pa30aBIAIOT BOIOM 10 00BEMa 1 1.

Xmopodopm, He coaepkaliuil 3TaHosa. ToproBeli mpenapaT NpoMbIBalOT 5-6 pas
BOJIOM, BhICYImIUBatOT 0€3B0HBIM CaCl2 1 meperoHsoT.

Xon aHanusa

OKCTpakIIMOHHOE OTHAEJICHHE BaHaaus. YcraHaBinuBaioT pH aHanmu3upyemoro
pactBopa, coaepxkamiero a0 250 mxr Bananus (V), paBHbIM 2,8+0,2, mepeHOCIT
pacTBOp B JAEIUTEIIBHYIO BOPOHKY M DKCTparupyror AByms nopuusimu 0,5 %-Horo
pactBopa 8-OKCUXMHOJWHA. [IpOgomKUTETbHOCTh BCTPAXHMBAHHUS C  KaXION
nopuueir 2 MuH. OOBETUHEHHBINH JKCTPAKT MPOMBIBAIOT BOJOMW, MOJKUCICHHOMN
coJIsiHOM Kuciotod A0 pH ~ 3, W pesKcTparupyroT BaHaAud ABYMS MOPLUSIMU
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oydepuoro pactBopa ¢ pH 9,4. IIpogomKUTENBHOCT BCTPSIXUBAHUS C KaXKIOU
MOPLIMENA 5 MUH.

Omnpenenenne BaHaaus. [lpubaBnsis 4 H. COJSHYIO KHCIOTY, naoBoast pH
MOJIYYEHHOTO YKa3aHHBIM BBIIIE CIIOCOOOM INEIOYHOTIO PacTBOPA, COJAEPKAIIETO
BaHaaui, 1o 2,8+0,2, u skcTparupyrotr BaHaaui aByms nopuusmu 0,1 %-Horo
pacTBopa 8-OKCHUXMHOJIMHA (TPOJOJKUTEIBHOCTh BCTPSIXUBAHUS 2  MHH).
OKCTpakThl pa3zdaBisAOT XJI0pohopMOM B MEpHOM Koibe EMKocThio 50 M (uiu
MEHBIIIEH €MKOCThIO B COOTBETCTBUHU C KOJMYECTBOM BaHaUs) U (DOTOMETPUPYIOT
npu 380 HM ((UONETOBBIA CBETOPWIBTP) OTHOCUTEIBHO PACTBOpPA XOJIOCTOTO
OTIbITA.

JlaGoparopHasi pabora Ne 4
doToMeTpUYECKUH METO/1 ONpe/eseHNsl JIAHTAHA U UTTPUS

Cymnoctb Metoaa. TpexBasenTHole La, Y xapakTepu3yrTCsi OY€Hb CIIa0bIMU
XpoMOGOPHBIMU CBOMCTBAMU, U TIO3TOMY BCE€ UYBCTBUTEJIbHBIE (POTOMETPUUECKUE
METOJbl MX OIpEJeiCHUs OCHOBaHbl Ha MPUMEHEHUM OKPAIICHHBIX PEareHTOB.
BaxxHeHmmMy U3 HHUX SBISIFOTCS PEAreHThl, COACPIKAIINE a30- U aPCOHOTPYIIIBI.
HanbGonee mmmpoko wucnons3yercss apceHaszo [, oOnagaromuii  Oombliel
YYBCTBUTEIBHOCTBIO M Jy4llell M30MpaTeabHOCThIO. MIMEHHO MO3TOMY aHaIu3
pacTBOpoB Ha cozepxaHue P30 mnpoBoaiT (pOTOMETPUYECKHMM METOIOM C
npuMeHenueM apcenaszo I. Monekyna R-SO3Na B pacTBope AucconuupyeT Ha HOHbI
R-SO3- u Na+. B pactBope rpynna R-SO3- naet 3apsokeHHBINM aHUOHHBIN KOMILIEKC
c P3D, koropelii HEe BBINMAgAaET B OCATOK M 00yamaeT riayOOKOW YCTONYHBOM
okpackoil. Apconorpynmna -AsO(OH)2 — »To kuciora cpeaHed Ccwibl U
auccoruupyet npu pH ~ 3 na nonsr O=As(OH)- u H+ u nanee no O=AsO,> npu
pH ~ 6. B atux ycnosusx (ripu pH > 6) Bo3moxna peakuus ¢ P33. Bo3moxHa Takxke
KOOpJIMHALIUS aTOMOB a30Ta a30Tpymnmbl C aToMOM MeTauia (TPOUCXOJIUT
U3MEHEHHE OKpacku ¢ JKEITO-OpaHkKeBOW Ha KpacHO-(uoneroByr). Cocras
komruiekca 1:1. MatepBan pH, B KOTOpOM COXpaHSIETCS TOCTOSTHCTBO ONTHUYECKON
mIoTHOCTH Komruiekca P33 ¢ apcenaso I, coctabmser Bcero 0,5 eauuuisl pH ot
6,25 10 6,75. K kommiiekcy P33 ¢ apcenaszo [ 106aBisitoT pacTBOP COJISTHOM KUCIOTHI
WM HATPUEBOM IIEJIOYH, YPOTPOIKH, CYJIb()OCATUIUIOBYIO KUCIOTY U U3MEPSIOT
pH u onTryeckyto mIOTHOCTH pacTBOPOB. OTMEUEHO, YTO OT HNOPSAAKA MPUITUBAHUS
BCEX KOMIIOHEHTOB KOHEYHBIN pe3yJbTaT HE 3aBUCUT, TOITOMY IPEABAPUTEIHLHO
TOTOBAT CMELIAHHBIM WHIAMKATOPHBIA PACTBOP, KOTOPBIM BKJIIOYAET YPOTPOIIVH,
CyIb()OCaTUITUIOBYIO KUCIOTY U apcenaso I.
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IHocTpoenue rpaayupoBo4YHOro rpadguka ajsi onpeaeeHusi JAaHTAHA U HTTPUS.
B mepnbie ko061 Ha 25 Mt momemaroT 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 M1 cTaHIapTHOTO
pacTBopa JnaHTaHa. B kaxayro konlOy MNpPUIMBAIOT MO S5 MJ CMEIIAHHOTO
WHJIMKATOPHOTO pacTBopa apceHazo | u qoBoAsST 10 METKH Bojaou. ONTHYECKYIO
IUIOTHOCTh U3MepAIOT uepe3 15-20 muH. Ha npubope KOPK — 2 B kroBeTax ¢
tonmuHou cios 20 MM U A = 590 HM OTHOCHUTENIBHO HYJIEBOro pactBopa. CTposr
TpayUpOBOYHBIA Tpaduk B KOOpAMHATAX ONTHYECKas TIUIOTHOCTh (A) oOT
koHueHnTpanuu (C) nanTtana. [loctpoenue rpagyrupoBOYHOTO Tpaduka A UTTPUS
MPOBOJISAT aHAJIOTUYHBIM 00Pa3OM.

Metoauka ¢potomerpuueckoro onpeneneHus P32 B unbTparax ¢ apcenaso I.
Ot6uparor 5 M1 pacTBopa apceHazo | B MepHyro koi0y Ha 25 MJI U NPUIUBAIOT
ATMKBOTHYIO nopiuio ¢puibrpara (pH hoTomeTpupyembpIx KOMIUIEKcoB = 6,25-6,75)
710 00pa3oBaHUs KOMIUIEKCAa C JAHTAHOM KpacHOro mBeTa (UTTpuil oOpaszyer
KOMIUIEKCBI C apceHa3o | TemHo-kpacHoro 1sera). O0bEM pacTBOpa AOBOAST IO
METKH JUCTWIIMPOBAHHOM BoMOoM U mnepememmBaror. Yepes 20 MuHyT
(OTOMETPUPYIOT OTHOCUTENILHO pacTBOpa CpaBHEHMs (XOJIOCTOW pacTBOP TOTOBSIT
paz0aBiieHUEM 5 MJI pacTBOpa apceHas3o | B MepHO#l koia0e Ha 25 Mul) MpU JITTUHE
BOJIHBI 590 HM B KIOBETax ¢ TOJIMMHOM norjomaroniero ciost 20 mm. CoaepxaHue
3JIEMEHTOB PACCUHUTHIBAIOT MO TPATyUPOBOYHOMY TpauKy.

JlabopaTopHast padora Ne 5

Omnpenenenue TUTaHa B cijiaBax (mpu maccoBoi gosie Tutada ot 0,005 go 0,10
%)

®OTOMETPUYECKHUH METO/]

Meton ocHOBaH Ha OOpa30BaHUM OKPAIICHHOTO B YKEJITHINH I[BET KOMIUIEKCHOTO
COEIMHEHUS TUTaHa C JUAHTUIUPUIMETAHOM B COJISTHOKHUCIION Cpelie U U3MEPEHHUH
CBETOIOIJIOLIEHHUS MOTYYEHHOr0 KOMIUIEKCA PU IJIMHE BOJHBI 395 HM. BnusHue
xenesa (I11) u Banaaus (V) yctpassioT npubaBiieHHEM aCKOPOMHOBOM KUCIIOTHI.

AnmnapaTypa 1 peaKTUBBI
DOTOIIEKTPOKOJIOPUMETP UJIU CIIEKTPOPOoTOMETD.
Kucnora cepnas pazbasnennas 1:4, 1:2 u 1:20.
Kucnora azotHas
Kucnora consnas, pazoasinennas 1:1, 1:6 u 1:9.
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Kucnora ¢propucroBogopoaHasi.
Kucnora ackopObuHoBasi, pacTtBop ¢ MaccoBoil KoHieHTpamuedr 100 r1/mm3,
CBEIKETPUTOTOBJICHHBIN.
Kenezo kapOOHUIIBHOE.
JvaHTUNUpUIMETaH MO HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIlMH, PacTBOp C
MaccoBOM  KoHHeHTpauued  50r/mm3,  cBeXempurortoBieHHbNi: 50 1
TUaHTUNHpUIMETaHa pacTBOpsoT B 300 cM3 CONSIHOM KUCIIOTHI, pa30aBieHHoi 1:6,
GbubTpyIOT Uuepe3 GuIbTp «Oemnas JIeHTa» B MEPHYIO KO0y BMECTUMOCThIO 1 aM3,
JIOJIMBAIOT 10 METKH TOM 7K€ KUCIOTON U EPEMEIINBALOT.
WNHukaTop yHUBEpCAIbHBIN, Oymara.
Kanuii nupocepHOKUCIIBIN.
AMMMaK BOJHBII.
TuTan MeTAUTMYECKHM.
Turana nuokcun.
TuTaH CEpHOKUCIBINA, CTAaHIAPTHBIE PACTBOPHI.
PactBop A: 0,1668 r cBexenpokaieHHoro npu 1000 °C nuokcuma TuTaHa
MOMEIIAIOT B IJIATUHOBBIN THUT€JIb U CIUIABIIAIOT C 2-3 T MUPOCEPHOKUCIIOTO Kaus
ripu 750-800 °C. ITocine oxnaxaeHus miaB pacTBopstoT B 300 cM3 cepHOI KUCIIOTHI,
pazbasieHHoi 1:20, mepeBOAsAT B MEPHYIO KOJI0Y BMECTUMOCTBIO 1 M3, H0JIMBaIOT
710 METKH paz0aBieHHOM 1:20 cepHOM KUCI0TOM U nepeMenuBaiot. 1 cm3 pactBopa
A conepxut 0,0001 T TuTana. MaccoByr0 KOHIIEHTPALMIO CTAaHAAPTHOIO PacTBOpa
YCTaHaBIMBAIOT cleAyomuM ooOpaszom: 50 cm3 crangapTHOro pactBopa A
MOMEIIAIOT B cTakaH BMeCcTUMOCThIO 200-250 cM3, pazbasisitor Bojoi 10 100 cm3,
MPUIMBAIOT [PU MEPEMENTMBAHUY pacTBOp ammuaka 10 pH 8-9 no yHusepcaibHOMY
WHIUKATOPY U 3aTEM B U30BITOK 3-5 cM3. PacTBOp C BBITIABIIMM OCAJIKOM HarpeBaroT
JI0 KUTICHHSI, 0CAIOK OT(PUIBTPOBBIBAIOT HA PMIIBTP «Oemnasi JIEHTa» U MPOMBIBAIOT
3-4 paza Terioi Bojoi, coaepxarieit B 1 mM3 10 cm3 ammuaka. @UabTp ¢ 0CaaKoM
NOMEMIAIOT B MPEABAPUTENIbHO NPOKAJIECHHBIA J0 TMOCTOSHHOW Macchl U
B3BCILICHHBIN IUIATHHOBBIM TUTEJIb, 030JSI0T U nipokanuBaroT npu 1000-1100 °C no
NOCTOSIHHOM Macchl. [locne oxnaxkaeHuss B DKCHUKATOpE TUIEIb C OCAIKOM
B3BEIINBAIOT. OJHOBPEMEHHO NPOBOMAST KOHTPOJBHBIM OIBIT HA 3arps3HEHUE
peakTUBOB. MacCOBYIO KOHIIEHTPAIUIO CEPHOKUCIOTO TUTaHa (T), BEIPAXKEHHYIO B
rpaMmax TuTaHa Ha 1 cM3 pacTBopa, BRIUUCISIOT 10 (OpMyIIe
[(’”1 = ’”2) & (’”3 & ’”4)]' 0,5996

14

T:

rae ml - Macca THUTJIA C OCAIKOM JHUOKCHIA TUTaHa, T
M2 - Macca THIJIA O0€3 ocajKka JUOKCHIA TUTaHA, T

M3 - Macca TUTJISA ¢ OCAIKOM B KOHTPOJBHOM OIIBITE, T
M4 - macca T 6e3 ocajika B KOHTPOJIBHOM OIBITE, T
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0,5996 - koa(pdurueHT nepecuera AMOKCHIA TUTAHA HA TUTAH;

V - 00beM pacTBOpa CEPHOKHUCIIOTO TUTAHA, B3SThIN /ISl YCTAHOBKHM TUTPA, CM3.
[IpuroToBneHnEe CTAHAAPTHOIO PACTBOpA A JIOMYCKAETCS W3 METALUINYECKOTO
tutaa. Jnsg storo 0,1 © MeTauIM4ecKOro TUTaHA MOMENIAIOT B CTakKaH
BMecTUMOCTBhIO 200-250 cm3, nprinBatoT 50 cM3 CEepHO KUCIOTHI, pa30aBICHHON
1:2, u pacTBOpsAIOT IpH HarpeBaHuu. [lociie pacTBopeHust B cTakaH JOOABISIOT IO
KaIljIsiM a30THYIO KHCIOTY J0 OOeCLBEUYMBAaHHUS PACTBOpPA MU BBINAPHUBAIOT JI0
NOSIBJIEHUSI TYCTBIX MapOB CEPHOM KHUCIOTHL. PacTBOp OXJIaXIaroT, OCTOPOKHO
CMBIBAIOT CTEHKM CTaKaHa BOJOW M BHOBb BBINAPUBAIOT 1O TMOSBICHUS NapoB
cepHoi KHUCIOTHL. [locie oxjaxIeHus pacTBOpP NEPEHOCAT B MEPHYIO KOJIOY
BMECTUMOCTBIO 1 M3, TOJIMBAIOT JO METKH CEPHOM KHUCIIOTOM, pa3daBiaeHHoM 1:20,
Y TIEPEMEIIHNBALOT.

PactBop b: (roToBsT HenmocpencTseHHo nepen npumeHenueM): 10 cm3 pactsopa A
MOMEIIAIOT B MEPHYIO KOJIOY BMecTUMOCThIO 100 cM3, 1OIMBAIOT 10 METKU CEpHOM
KHCIIOTOU, pa3baBieHHoi 1:20, u nmepememmBaroT. 1 cM3 pactBopa b comepxut
0,00001 r TuTana.

[IpoBenenue ananmsa

Hagsecky cranu wim yyryHa maccoit 0,5 T mOMemarT B CTaKaH BMECTUMOCTEIO 250
cM3 U pacTBOPSIOT B 25 cM3 cepHOI KUCTOTHI, pazdaBieHHOU 1:4, npu ymepeHHOM
HarpeBaHUM, HAKPBIB CTAKaH YacoOBBbIM CTEKJIOM. [locie MmoiaHoro pacTtBOpeHUs
HABECKU OCTOPOKHO NMPUIIMBAIOT MO KaIlIsIM a30THYIO KHCIIOTY /0 MPEKpalleHus
BCIICHUBAHUS M B U30BITOK 1 cM3. PacTBOp KUMATAT 10 yJaleHHs] OKHCIIOB a30Ta,
IIOCJIE YEr0 BBHINAPHUBAIOT JI0 MOSBIEHUS NapoB CEpHOM KHUCIOTHL. Coaepkumoe
CTaKaHa OXJaXJalT, OOMBIBAIOT CTEHKM CTakaHa M YacOBOE CTEKJIO BOJIOH,
npuinnBaioT 30 cM3 BOABI M HArpeBarOT 0 pacTBOpeHus coiieid. OXJiaKIeHHbIN
pacTBOp MEPEBOAAT B MEPHYIO KOJIOY BMeCTUMOCTHIO 100 cM3, 1OIMBAIOT 10 METKU
BOJIOM U nepeMenBaroT. [Ipy aHanu3e 4yryHOB WM B CIIy4ae BbINAIEHUS B 0CAIO0K
KPEMHEBOW KHUCIOTHI paCTBOP MOCJE PACTBOPEHUS COJiel QUIIBTPYIOT Yepe3 PUiIbTp
«Oenasi JeHTa» C HEOONBIIMM KOJIMYECTBOM (UIBTPOOYMaKHOW Macchl H
MIPOMBIBAIOT 0CAJIOK U PuIbTp 5-6 pa3 ropsiueid Bomoil. OUIbTpaT U MPOMBIBHBIE
BOJIbI COOMpPAIOT B MepHYI0 K010y BMecTUMOCThiO 100 cMm. duimbtp ¢ ocagkom
MOMEIIAIOT B IUIATHHOBBIM TUTE€Jb, BHICYIIMBAIOT, O30JIAIOT U MPOKAIMBAIOT MPU
800-900 °C. Ocagok cmMauuBaroT 2-3 KaruisiMi CEpHOM KUCIIOTHI, pa30aBieHHOu 1:4,
IPUWIUBAIOT 5-6 cM3 PTOPUCTOBOIOPOIHON KHCIOTHI U OCTOPOKHO BBITAPUBAIOT /10
MapoB CEPHOM KUCIOTHI. OCTAaTOK B TUIJISIX NPOKAIUBAIOT B TeueHue 5-10 MuH npu
800-900 °C wu cmmaBmsitor ¢ 1 r© mupocepHOKHUCHOro Kamus. [lnaB oxiaxaaror,
pacTBOpsIOT nipu HarpeBaHuu B 20-30 cM3 comsiHO#M KUCTIOTHI, pa3daBienHou 1:9.
[lomy4yeHHBIII pacTBOp TNPHUCOSAUHSAIOT K (uibTpaTy B MEpPHOW KOJIOE
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BMectuMocThio 100 cm3. PactBop B KOJOe MAOBOIAT [0 METKM BOJAOW H
nepemennBaioT. Yacts pacTBopa OT(HUIBTPOBBIBAIOT YEPE3 CYXOH PUIBTP B CYXYIO
KoJIOy, oTOpachkiBas Ie€pBble mMopuuM QuiabTpata. B 1BEe MepHBIE KOJIOBI
BMeCTUMOCTHIO 0 100 cM3 moMeIaroT aTuKBOTHBIE YaCTU PacTBOpa 1o 25 cM3 npu
MaccoBoit nosae tutana 0,01-0,05 % u no 10 cm3 nipu MaccoBoii nose tutana 0,05-
0,1 %. JloGaBmnsr0T B mepBOM ciydae 1o 15 cm3 pacTtBopa acCKOpOWHOBOM KUCIIOTHI,
NEPEMEIINBAIOT U BBIAEPKUBAIOT 5-7 MUH. 3aTeM NpUOaBISIOT 1o 15 cM3 cosstHOI
KHCIIOTBI, paszbaBimenHoit 1:1, w B omgay komdy 10 cmM3 pactBopa
TUaHTUNMpWiIMeTaHa. PacTBopbl B Koji0ax JJOJIMBAIOT J1O0 METKM BOJAOW U
nepememuBaor. Yepes 40 MUH  U3MEpSIOT  ONTHYECKYI0  IUIOTHOCTh
aHAIM3UPYEMOI0 pacTBOpa Ha (POTOINEKTPOKOJIOPUMETPE CO CBETOPHIBTPOM,
UMEIOIIMM MaKCUMyM IpomnyckaHuss B wuHTepBasie 390-405 HM wim Ha
crekTpodoroMeTpe npu JyMHE BOJHBI 395 HM. B kauecTBe pacTBOpa CpaBHEHUS
MPUMEHSIIOT PacTBOp, MPUTOTOBJICHHBIN 0Oe€3 100aBlEHUS] THAHTUIUPUIMETAHA.
TonmuHy TOTJIOMIAIONIETO CJIOS KIOBETHI BBIOMPAIOT TAKUM 0Opa3oM, YTOOBI
MOJYYUTh ONTHUMAJIbHOE 3HAYEHUE ONTHUYECKOW IUIOTHOCTU. OJHOBPEMEHHO C
BBITIOJTHEHUEM aHAJIU3a MPOBOAST KOHTPOJIbHBIN ONBIT HA 3arPSI3HEHUE PEAKTHBOB.
N3 3HayeHus ONTHUYECKOW IUIOTHOCTH KaXKJIOrO0 aHalM3UPYEeMOro pacTBopa
BBIYUTAIOT 3HAUYCHUE ONTUYECKOUN MIIOTHOCTH KOHTPOJILHOTO OMbITa. Maccy ThuTaHa
HaXOJIST MO TPalyuPOBOYHOMY I'pauKy UM METOJIOM CPABHEHUS CO CTaHIAPTHBIM
oOpasiom.

[TocTpoenue rpagynpoBOYHOTO rpaduka

B mecth crakanoB BMeCTUMOCTBIO 110 250 cM3 momeriaror 1o 0,5 r kKapOOHUILHOTO
JKee3a WM CTalM, OJM3KOM IO COCTaBy K aHAIM3HUPYEeMOW M HE cojepiKaiiei
tutada. [Ipu ompenenenuu tutaHa B uHTepBasie 0,05-0,1 % B nsaTe u3 HUX
N00aBISIOT CTaHIapTHBIN pacTBop A B konudecTse 2,5; 3,0; 4,0; 4,5; 5,0 cMm3, uto
cootBercTByer 0,00025; 0,0003; 0,0004; 0,00045; 0,0005 r Tturana. Ilpu
onpenenenun tutaHa B uHTepBaie 0,01-0,05 % B msaTh cTakaHOB J00ABIISIOT
CTaHIapTHBIM pactBop b B komuuectBe 2,5; 5,0; 10,0; 20,0; 25,0 cm3, urto
cootBerctByer 0,000025; 0,000050; 0,000100; 0,000200; 0,000250 r TuTaHAa.
[IlecTol cTakaH CIIy)KWUT TSI IPOBEACHUS] KOHTPOJIBHOrO ombITa. Jlanee mpoBoOasT
aHanu3, Kak yka3zaHo B I1. 2.3.1. Ilo HailieHHBIM 3HaYEHUSIM ONITHYECKON TUIOTHOCTH
M COOTBETCTBYIOIIMM MM 3HAQUYEHHUSIM MAacChl TUTaHA CTPOSIT TPayHPOBOUHBIN
rpaduk. Jlomyckaercss MOCTpOEHHE TPaaydpOBOYHOr0O rpaduka B KOOpAMHATAX:
ONTUYECKasl TUIOTHOCTh - MacCOBast J10Jisl TUTAHA.

O0paboTka pe3yabTaToB
MaccoByto om0 Tutana (X) B MPOIEHTAX BBIYHUCIISIOT 110 popmyIie
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x =2L00

m

H

rae ml - Macca TuTaHa B aHAIM3UPYEeMOU ITpo0e, HallIeHHas! M0 TPayupOBOYHOMY

rpaduky,

r,

m - Macca HaBCCKU, T.

HopMmbl TOYHOCTM M HOpPMATHBBI KOHTPOJISI TOYHOCTH MAacCOBOM JIOJM THUTaHa

NPUBEACHBI B TAOJIHIIE.

Jlonmyckaembie pacxoxaeHus, %o
BYX
11
Maccora OTPELIHOCT |CPETHUX By pex PE3yIbTaTOB
b PE3yIbTATOB AHAJIN3a
ST TOJISt MapasuieNIbHbI [TapajijIeIbHBI
Pe3yJIbTAaTOB [aHAJIN3A, CTaHIApPTHOTO
THTaHAa, X X
X aHaJIM3a A, [BBIINOJHEHHBI . . |oOpasma ot
%0 OTpeeSICHUN (onpeaeIeHUI
% X B 42 43 ATTECCTOBAHHOT
Pa3IMYHBIX 0 3HAYCHHSA O
ycinoBusax dk
Ot 0,005 |0,0024 0,0030 0,0025 0,0030 0,0016
o 0,01
BKJIIOY.
Cs. 0,01 |0,004 0,004 0,004 0,004 0,002
o 0,02 »
» 0,02 » 10,006 0,007 0,006 0,007 0,004
0,05 »
» 0,05 » (0,010 0,013 0,011 0,013 0,007
0,1 »

3KCTPAKIIMOHHO-®OTOMETPUYECKUH METO/I

MGTOI[ OCHOBAaH Ha O6pa3OBaHI/II/I OKPAIICHHOI'O B JKEJITBIN OBCT KOMIIJIICKCHOI'O

COCIMHEHUS
AKCTpParupoBaHUU

TUTaHa

€ro

C

xJiopodopmom

JUAHTUITMPHUIMCTAHOM

n

MOJIYYEHHOT'0 3KCTPAKTA MPHU JJIMHE BOJIHBI 395 HM.

AnmnapaTypa 1 peaKTUBBI

KHCJIOTa CoJIsiHast pa3oaBieHHas 1:9;

xj0podhopm;

4

U3MEPEHUU

u

XJIOPHUCTBIM

0JIOBOM,

CBCTOIIOI'TTOIIICHU A



0JIOBO METAJJINYECKOE B I'PaHyJIax;
0JIOBO XJIOPHCTOE€ 2-BOJIHOE, CBEKEMPUTOTOBIEHHBIN pacTBOp: 200 T XJIOpUCTOTO
0JIOBA pacTBOPSAIOT B 145 cm3 ropsueil CONSIHOM KUCIOTHL. PacTBOp OXJIaKIaroT,
N00aBIISIIOT HECKOJIBKO TpaHyJl 0JI0Ba U JOJUBAIOT BOJIOM 10 1 1M3.

Kenezo xkapOoHMIBHOE, pacTBOp ¢ MaccoBoW KoHieHTpamuer 20 r/mm3: 2,0 r
KapOOHWJIBHOTO JK€Jie3a TMOMEIIAIT B CTakaH BMECTHMOCThIO 250 cM3 wu
pacTBOPSIIOT B 25 cM3 CEepHOM KHUCIOTHI, pa3daBieHHOW 1:4, mpu ymMepeHHOM
HarpeBaHuu. llociie MOJHOrO pacTBOPEHUsT HABECKH OCTOPOYKHO MPUIMBAIOT I10
KaIUIIM a30THYIO KUCJIOTY JO MPEKpalleHus BCICHUBAHUS U B M30BITOK 1 cM3.
PacTBOp KUIATAT [0 yHNalleHHs OKHUCJIOB a30Ta, IOCJIE YEro BBINIAPUBAIOT JI0
MOSIBJICHUS TAPOB CEPHOM KUCIOTHL. Cofep)KUMOE CTaKaHa OXJIaX/1at0T, 0OMBIBAIOT
CcTeHKHM cTakaHa 50 cm3 consiHOM KHUCIOTHI, pa30aBieHHOM 1:9, u HarpeBaroT 110
pacTtBopeHust coJieid. OXJaxJIeHHBIH pPacTBOpP NEPEBOAST B MEPHYIO KOJIOY
BMecTUMOCTbIO 100 cM3, JOJMBAIOT 10 METKHU COJISTHOM KUCIIOTOM, pa30aBieHHON
1:9, n nepememnBaroT.

[IpoBeneHne ananusza

Hagecky ctanu unu uyryna maccoi 1 r (mpu maccoBoii none turada ot 0,005 no
0,01 %) u 0,5 r (mpu maccoBoit gose tutana ot 0,01 10 0,1 %) momemaroT B cTakaH
BMECTUMOCTBIO 250 cM3 U pacTBOPSIOT B 25 cM3 cepHOM KUCIOTHI, pa30aBIeHHON
1:4, mpu yMEpeHHOM HarpeBaHWU, HAKPHIB CTakaH 4yacoBbIM cTekyoM. Ilocre
MOJIHOTO PACTBOPEHUS HABECKHM OCTOPOXKHO MPUJIMBAIOT MO KarulsiM a30THYIO
KHUCIIOTY JI0 MPEKpaIlleHns BCIICHUBAHUS U B U30BITOK 1 cM3. PacTBOp KUMATAT 110
yAaJIeHUs1 OKUCJIOB a30Ta, MOCJE YEro BBIMAPUBAIOT JI0 MOSBJICHUS MAPOB CEPHOMU
KUCIOThl. ColepKMMOE CTaKaHa OXJIAXKIAI0T, 0OMBIBAIOT CTCHKHU CTaKaHa U 4aCOBOE
CTeKJIO BojoM, mpuiuBaioT 30 cM3 COJSIHOW KHUCJIOTHI, pa3zbaBiieHHOW 1:9, u
HarpeBaroT /10 pacTBOPeHUS colieid. OXIaXICHHBIN pacTBOp MEPEBOAAT B MEPHYIO
KoJi0y BMmecTuMocThio 100 cM3, M0AMBaIOT 10 METKH COJISHOW KHUCJIOTOH,
pa3zbaBneHHoil 1:9, u nepememmBarot. [lpu ananuze yyryHoB pacTBOp GUIBTPYIOT
yepe3 GuiIbTp «Oenasi JIieHTa» B MEpHYH KojOy BmectumocThio 100 cm3 wu
MIPOMBIBAIOT 5-6 pa3 COJSHOM KHUCIOTOM, pazbaBieHHOUN 1:9. @uibTp ¢ ocagkom
MOMEIIAOT B IJIATUHOBBIN TUTEIIb, BEICYIIIMBAIOT, 030JISIOT, ITpoKanuBatoT npu 600-
700 °C wm cmmaBnsaT ¢ 1 T kanmms mmpocepHokucioro. [lmaB  oxiaxmaror,
pactBopsrOT nipu HarpeBanuu B 20-30 cMm3 cossiHOM KHMCIIOTHI, pa3daBieHHON 1:9,
MOJYYEHHBIA PacTBOpP TMPUCOCTUHSIOT K (UIbTpaTy B MEpHOM  KoJiOe
BMecTUMOCThIO 100 cM3. PacTBop B k0J10€ JOBOMAST 10 METKU COJISTHOW KHCIIOTOM,
pazbaBnenHoil 1:9, u mepemenmuBarOT. AJTMKBOTHYIO YacTh pacTBOpa, paBHy 20
cM3 (ripu maccoBoi nose tutada ot 0,005 o 0,05 %) u 10 cM3 (mpu maccoBol nome
tutana ot 0,05-0,1 %), momemaroT B crakaH BMecTUMOCThIO 100 cM3, mpuarBaroT
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15 cm3 pacTBOpa acKOpOMHOBOW KHCJIOTHI M TiepememmBaioT. Yepes 5 MuH
npuiuBaloT 15 cM3  consHOM  KuCIOTHL, paszbabieHHor 1:9, 10 cm3
JWAHTUIUPUWIMETAHA U BHOBb INEPEMEIMMNBAIOT pacTBop. Uepe3 40 MHUH pacTBOp
NEPEBOMST B JEIUTENbHYIO BOPOHKY BMecTUMOCTbIO 200 cMm3, oOMbIBasi CTEHKHU
CTaKkaHa COJITHOM KHCIOTOW, pa3baBnenHor 1:9, mpunmuBaror 5 cMm3 pactBopa
XJIOPUCTOTO OJIOBa, TepeMmemmBaroT W mpwmBaioT 20 cMm3  xmopodopma.
JlenuTenbHy0 BOPOHKY BCTPSIXMBAIOT B T€UEHUE | MUH M MOCIIE pa3esIeHHs] CIIOEB
OpraHUYECKUH CIIOM CIMBAlOT B MEpPHYI Koi0y BMecTUMOCTBIO 50 cM3.
OKCTpaKIMIO MOBTOPSIIOT ABa pasa, A00apisia mo 5 cM3 xjopodopMa U codupas
OpraHMYeCcKUe CJIOU B Ty ke KOJOy. DKCTpPakT B KOJIOE JOJIMBAIOT 10 METKH
xJIopoopMoM, IepeMenBatoOT U GUIBTPYIOT Uepe3 CyXoil (GUIbTpP B CYXYI0 KOJ0Y,
KOTOPYIO 3aKPbIBAIOT MPOOKOU. 3MEPSIIOT ONTUYECKYIO IIIOTHOCTh OKPAILIEHHOTO
AKCTpaKTa Ha (POTOIIEKTPOKOIOPUMETPE CO CBETOPMIBTPOM, UMEIOIIUM MaKCUMYM
nponyckanus B uHTepBasie 390-405 HM win Ha cnekTpodOoTOMETpe MpU JIMHE
BoJHBI 395 HM. B KkadecTBe pacTBOpa CpaBHEHUS MPUMEHSIOT XJOpodopM.
TonuHy TOTJIOMIAIOMIETO CJI0S KIOBEThl BBHIOMPAIOT TaKUM 00pa3oM, 4YTOOBI
MOJYYUTh ONTHUMAJIbHOE 3HAYEHUE ONTHUYECKOW IUIOTHOCTU. OJHOBPEMEHHO C
BBITIOJTHEHWEM aHAJIM3a MPOBOAST KOHTPOJIBHBIN ONBIT HA 3arPSI3HEHUE PEAKTHUBOB.
N3 3HadYeHUs ONTHUYECKOW IUIOTHOCTH KaXJIO0ro0 AaHAIM3HUPYEMOTO pPacTBOpa
BBIYUTAIOT 3HAUYCHUE ONTUYECKOMN TIIOTHOCTU KOHTPOJBHOIO OMbITa. Maccy TUTaHa
HAXOJIST MO TPAlyuPOBOYHOMY I'pauKy WUJIM METOJIOM CPAaBHEHUS CO CTaHIapTHBIM
oOpasiom.

[TocTpoenue rpagynpoBOYHOTO rpaduka

B miects crakanos nomerniaroT 1o 10 cm3 (mpu maccoBoit none Tutana 0,005-0,01
%) unu mo 5 cm3 (ipu maccoBoit qoisie Tutada 0,01-0,05 %) wnu mo 2,5 cm3 (ripu
MaccoBoit nose tutana 0,05-0,1 %) pacTBopa KapOOHUIBLHOTO *Kejie3a, B MATh UX
HUX TOCJIeNoBaTeNbHO npwinBaroT 1; 2; 3; 4; 5 cm3 cranmaptHoro pacrtsopa b
tutaHa, 4yto coorBerctByeT 0,00001; 0,00002; 0,00003; 0,00004; 0,00005 r TUTaHA.
[IlecTror crakaH CiyXUT JJIsl IPOBEACHUS KOHTPOJBHOro omnsiTa. K pactBopam B
CTaKaHax TMPUIUBAIOT 1O 15 cm3 pacTBopa acKOpOMHOBOM KHCIOTHI H
nepemenmBaioT. Yepes S MuH npmimBaioT 15 cM3 CoNIHON KUCIIOTHI, pa30aBIeHHON
1:9, 10 cM3 pacTBOpa AMAHTUNHPUIMETaHA W BHOBBL IepeMeliuBaroT. [lanee
pacTBOp MOATOTABIMBAIOT K DKCTPAKIMHU, KaK yKa3aHo B 1. 3.3.1. IIpu nzmepenun
CBETOMOTJIOLICHHS B KAYE€CTBE pACTBOPA CPABHEHUSI UCTOJIB3YIOT SKCTPAKT IIECTOTO
CTaKkaHa, He coaepkamuud TutaHa. [l0 HaWAEHHBIM 3HAYECHUAM ONTUYECKOU
IJIOTHOCTH M COOTBETCTBYIOIIMM KM 3HAUYEHUSIM MacChl THUTaHa CTPOST
rpaayupoBOYHBIN rpaduk. JlomyckaeTcst MOCTPOCHUE TPalyipOBOYHOTO Tpaduka B
KOOpAMHATAX: ONTUYECKAs IUIOTHOCTh - MAcCOBAst JIOJIsl TUTAHA.
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O6paboTka pe3yIbTaToOB
MaccoByto oo TuTana (X1) B mporieHTax BEIYUCISIOT 10 (hopMyIie

ay = 2100
m

1

rae ml -macca TUTaHa B aHAIM3UPYEMOM ITpo0e, HalJIeHHAs 110 TPaTyHpOBOYHOMY

rpaduxy, T;
M - Macca HaBECKH MPOOBI, COOTBETCTBYIOIIAS ATMKBOTHOW YacTH pacTBOpa, T.

VIl. MaTepuajbHO-TEXHUYECKOE O0ecnedyeHue T CHUIIMHbI:

1) ITporpammHoe obecneueHne
a) JIulieH3noHHOE MPOrpaMMHOE 00ECTICUCHHE:
1. Microsoft Office npodeccnonanshpii mioc 2013
2. Microsoft Windows 10 Enterprise
3. HyperChem
6) CB0OOIHO pacIpocTpaHsIeMoe TPOrpaMMHOE 0OecrieueHe
1. Google Chrome

2) CoBpeMeHHbIE MPO(ecCHOHAIbLHBIE 0a3bI JAHHBIX M HH(pOPMALHOHHbIE
CHPaBOYHbIE CHCTEMBI:

1. 9BC «ZNANIUM.COM» www.znanium.com;

2. OBC «YHuBepcuteTcKas OnbnroTeka onaita» https://biblioclub.ru/;

3. OBC «Jlanwy» http://e.lanbook.com

3) [lepeuenns pecypcoB HHPOPMALHOHHO-TEIEKOMMYHUKAIMOHHOM CETH «
HNuTepHer), He00X0AUMBIX /151 OCBOCHHMA AUCHMIIIUHBI

1. BuptyaneHast oOpasoBarenbHast cpera TBI'Y (http://moodle.tversu.ru)

2. Hayunas oubmmotrexa TsI'Y (http:/library.tversu.ru

Jlexkiuu obOecrieyeHbl MEPEHOCHONM MYJIbTUMEAUNHON CHUCTEMOM, COCTOAIICH U3
HOYTOyKa M TIPOEKTOpa; JabopaTopHble pPabOTBl — HEOOXOAUMBIM HaOOPOM
000pyaOBaHUS: BECHI aHAJTUTUYECKUE, BECHI TEXHUYECKHE,
(OTOREKTPOKOJIOPUMETPBI, MEIIANKH, CYIIUIbHBIN 1Kad, MydenbHas Ieyb,
neHTpudyra, IUCTHWLIATOP, BBITSHKHON IKad, HWOHOMEpPHI C CEJICKTUBHBIMU
AJIEKTPOJIaMH, JTabOpPaTOPHBIE CTOJBI, CTYJbsl, XUMHUECKAs MOCYJa, XUMHUYECKUE
PEaKTHUBBI.
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VIIl. Crenenusi 06 00HOBJIeHHH padoyeii MPOrpaMMbl TUCITUILTHHBI

Nerr.m. OOHOBIIEHHBII Onucanue BHECEHHBIX PexBu3uTHI TOKYMEHTA,
paznen paboueit M3MEHEHHM YTBEPAUBILETO
IPOrpaMMBbI W3MEHEHUS
JTACIUTUINHBI
1. Paznen V. YueOHo- Jlo6aBnens! HOoBBIE TocoOust B | [Iporokon Nell ot
METOJIUYECKOE U OCHOBHOM ciucOK nutepatypsl | 28.04.21r. 3acenanus
UH(POPMALIMOHHOE YYEHOT'O COBETa XUMHKO-
obecrieyeHne TEXHOJIOTUIECKOTO
JVCIIATUTHHEI dakynbTeTa
2. Paznen V. YueOHo- JloGaBnensl HOoBBIE TocoOust B | [Iporokon Nel( ot 27.
METOJANYECKOE U CITMCOK JIUTEpaTyphl 06.2023r3acenanus
UH(POPMALIMOHHOE YUEHOT'O COBETa XUMHKO-
o0ecrieueHue TEXHOJIOTUIECKOTO
JCIIATUTHHBI dakynbTeTa
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