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Ilepeuens kKomnemenyuil ¢ ykazanuem ypoeHeil ux popmuposanus

Omanwt hopmuposanun Komnemenyuu Haumenosanue oye-
(vkasamwv ece memol uz PI1J]) HOYHO020 cpedcmea
Hnoexc Cooepotcanue Ilpakmuueckue
KomnemeHnyuu Komnemenuyuu Jexyuu 3anamusn, naodo- | Jlabopamopusie | Kypcosoii npo-
Pamopuwlit npaK- 3anAmuA exm (paboma)
MUKym
[IpuHMMaTh perieHus B 11,12, 1.6:1.7:2.10:2.11 3amuTa 1a00paTOPHBIX
CTAHJAPTHBIX M HECTAHIAPTHBIX § 'y 44 £.q ] ] pabor, poBEpKa
OK 3 CUTyanusX M HecTH 3a Hux| ... 27 He npedycmom He npedycmom- | .o\ 10crosmensmbx
OTBETCTBEHHOCTb. 6,1.7:1.8:2. pensl pens paboT 1o Teme
9;2.10;2.11;
2.12;2.13




Ilepeuens oyenounvix cpeocme no oucyuniune (Mooyiio)

_Xumpa
Min, éannos Max, 6ar06
Ouenounsle cpeacrsa | Kon-eo | (0azoewtiit ypo- (nogviuwiennwlil ypo-
6€Hb) 6€Hb)
JlabopaTopHasi paGora 9 18 27
IHocemaemocTh - 2 8
Pabora Ha 3aHsATHAX — 6 10
CamocTosiTeibHasI pa- 5 10 15
0ora
IK3aMeH 1 24 40
HTroro: 60 100
Kpatkasi xapakTepucTHKA OIEHOYHBIX CPEICTB
Ne |  Haumenosanue Kpamkas xXapakmepucmuka oyenounozo | Ilpeocmaenenue
OUCHOUYHO20 cpedcmea OUCHOYHO20 cpe&cmea
cpeocmea 6 dhonoe
1 | sx3amen CpencTBo, Mo3BoOJISIIOIIEe OlleHUTh3HaHus, | DoHx  OwieToB  AJiA
YMEHUS W BJIQJCHUsI OOydJaromerocss 1o y4eOHOH | MPOBEACHHUS HUTOTOBOTO
AUCHUIIIINHE TECTUPOBaAHUA 110
JUCHUITIINHE
2 | TecT CpenctBo, MO3BOJISIONIEE OLIEHUTh3HAHUSA, | TECT
YMEHUS W BJIQJICHUS OOydaromerocs Mo ydeOHOM
MUCIUILINHE
3 | JTaboparopuas CpencTBo, Mo3BoJISIIOIIEee OlleHUTh3HaHus, | Kommiekr — yabopa-
pa60Ta HCCJIICA0BATh ABJICHHUS B paMKax SaﬂaHHOﬁ TEMBI — | TOPHBIX pa60T
IMPUMEHAA METOJAbI, OCBOCHHBIC Ha JICKIHUAX; —
COIIOCTABJIACT PE3YyJIbTAaThbl HOHy‘IGHHOﬁ pa6OTBI C
TCOPCTUYCCKUMHU KOHLCIIIHUAMU,; — OCYHICCTBIISICT
WHTEPIPETAIMIO UTOTOBJIA0OPATOPHOM  pabOTHI,
OLCHUBACT IMMPUMCHUMOCTb IIOJYYCHHBIX JaHHBIX
Ha IIPAKTHKC
4 CaMmocTosiTeabpHas CaMocTosTeabpHas pa60Ta no3soyseT | Komminekr
pa60Ta (1)OpMI/IpOBaTI> " OLCHHBATb YMCHUS 06yqa}01u1/1xc;1 CaMOCTOATCIbHBIX
1o nepepaboTke HHPpOpMaUU pabot
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KOHTPOJIsI:

3K3aMeH / 3a4er ¢
OLlEHKOH

3avger

87 -100

OTINYHO
(3auTeHO)

OlleHKa «OTJIMYHO» BBICTABIISECTCS CTYACHTY, €CJIM TCOPCTUYCCKOEC CO JCpIKaHUC
KypCa OCBOCHO IIOJHOCTBIO, 0e3 HpO6eHOB; HCUCPpIbIBAIOIIC, IMOCICI0BATCIILHO,
YETKO M JIOrMYCCKH CTpOﬁHO n3Jjlaract Marcpuall; CB060]IHO CIIpaBJIACTCA C
3aJlayaM¥, BOIIpoOCaMU W JPYruMH BUAAMU NPHUMCHCHHSA 3HaHPII>1; HCIIOJIB3YCT B
OTBETE JIOMOJHUTEIbHBIN Marepual BCC NpCAYCMOTPCHHBIC nporpaMMof/i 3aJaHus
BBITIOJIHCHBI, Ka4Y€CTBO HMX BBIIIOJHCHHSA OLOCHCHO YHCIOM 6aJ'IJ'IOB, OJNIM3KHUM K
MaKCHUMaJIbHOMY;, AHAJIM3UPYET TMOJIYYCHHBIC PE3YJIbTAThI; IMPOABJIAACT
CaMOCTOATEIIbHOCTE ITPU BBIITOJITHECHUN 3aJaHui

74 - 86

Xopoio
(3a4TeHO)

O1eHKa «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIIM TEOPETHYECKOE CO JepiKaHHe
Kypca OCBOEHO TIONHOCTBIO, HEOOXOIMMBbIE TMpPaKTHUYECKHEe KOMIIETEHIMH B
OCHOBHOM C(OPMHpOBaHBI, BCE€ NPEIYCMOTPEHHBIE MPOrPaMMOil 00ydeHus
yueOHbIE 3aJaHUs BBITIOIHEHBI, KAUECTBO MX BBIIIOIHEHHUS JOCTATOYHO BBICOKOE.
CryzneHT TBepJO 3HAET MaTepual, IPaMOTHO M IO CYIIECTBY M3JIaracT €ro, He
JIOITyCKasl CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

60-73

Y nosieTBo-
PpHUTETHHO
(3auTeHo)

OmeHKa «yIOBIETBOPUTENIBHO» BBICTABISIETCS CTYAEHTY, €CIM TEOPETHUECKOe
CoZlep)kaHHe Kypca OCBOSHO YaCTHYHO, HO NPOOENBl HE HOCAT CYIIECTBEHHOTO
XapakTepa, OOJBIIMHCTBO IPETYCMOTPEHHBIX MPOrpaMMOi 3aJlaHUH BBINIOIHEHO,
HO B HHMX HMMEIOTCS OMIMOKH, IPH OTBETE€ Ha IIOCTaBJICHHBIH BOIPOC CTYAEHT
JOIMYCKaeT  HETOYHOCTH, HEJOCTaTOYHO  MpaBWIbHBIE  (DOPMYIHPOBKH,
HaOMIOJArOTCSl HApPYIICHHS JIOTMYECKON IIOCIEIOBATENbHOCTH B  H3JIOKCHHH
MIPOrpaMMHOTO MaTepHuaa.

O1eHKa «3aYTEHO» BBICTABIISETCS CTY- JICHTY,
€CJIM  OTBCTHI Ha BOIPOCHI IO TE MaMm
JUCHUIINIMHBI ITOCJICA0OBATCIbHBI, JIOTUYCCKH
W3JIOKEHBI, JIOMYCKAIOTCS HE3HAYUTEIHHBIC
HEAOYCTBI B OTBETC CTYACHTA, TaKHUE KakK
OTCYTCTBHE CaMmO CTOSTEIBHOTO BBIBOJA,
pedeBble OIIMO KU U IIp.

Hmxe 60

Heynosne-
TBOPHUTEIBHO
(1e 3auTeHo)

OueHka «HEYIOBJIETBOPUTEIILHO» BBICTABISICTCS CTYIEHTY, €CIM OH HE 3HaeT
3HAQUUTENILHOM YacTH MPOrpaMMHOIO MaTepHania, JOIyCKaeT CYIIeCTBEHHBIS
OIIMOKH, HEYBEPEHHO, ¢ OONBIIMMH 3aTPYIHEHUSMH BBINOIHACT NPAKTHYECKUE
paboTel, HEOOXOIWMBIE TPAKTHYECKHE KOMIICTCHIMA HE CQOpPMHpPOBAHEI,
OOJIBIIIMHCTBO TIPEyCMOTPEHHBIX MPOTrpaMMOil oOydeHUs y4eOHBIX 3aJaHUi HE
BBHITIOJTHEHO, KaueCTBO WX BBINOJHEHHUS OILCHEHO YHCIOM OaiuioB, OJNU3KHM K
MUHAMAJIEHOMY

OHeHKa «HEC 3a4YTCHO» BBICTABJIACTCA
CTYACHTY, €CJIN CTYACHT HE 3HACT OC- HOBHBIX
IIOHSITHN TEMBI JUCHHMIITTHHBI, HC OTBCYACT Ha
JONOJTHUTEIIBHBIE W HaBOIAIIHUE  BOIIPOCHI
TnpernogaBaTeI.




MuHHCTEPCTBO HAyKU U BBICIIEro oopa3zoBanus Poccuiickoit denepanun
HmxHeKaMCKH XUMUKO-TEXHOJIOTUYECKH HHCTUTYT (prnuan) dhenepaibHOro
TOCYIapCTBEHHOTO OIO/KETHOTO 00pa30BaTEIILHOTO YUPEKACHUS
BBICIIIET0 00pa30BaHUs
«Ka3zaHCkHil HaMOHAIbHBIN UCCIIEA0BATEIICKUI TEXHOJIOTUYECKU YHUBEPCUTET»

Iloocomosumenvuwiii gpaxyivmem
CrieninanbHOCTB: 27.02.04 « ABTOMaTH4ECKUE CUCTEMBI YIIPABJICHUS»
Bonpocsl, BBIHOCHMBIE HA IK3aMeH NMEePBOro ceMecTpa

1 .Yuenue o crtpoenue BeuiectBa. OCHOBHbBIE CBeAECHUS O cTpoeHMH artoma. CocraB
aTOMHBIX sijiep. Onucanue aTOMHBIX OPOUTANICH C TTOMOIIbIO KBAHTOBBIX YHCET.
2. KBaHrtoBo-MexaHuueckas mojenb aroma. KsantoBblie umcna. [lpunnun Ilaymu.
[Ipasuio I'yana. IIpaBuno Kneukosckoro.
3.Ilepuognueckuit  3akoH. llepwoguyeckas cucreMa XHMHUYECKHX DJIEMEHTOB
JN.M.Menpeneesa. [lepuoanyHOCTh CBOMCTB 3JIEMEHTOB. DHEPIUs HOHU3ALMHN aTOMa
4. .CpoacTBO K 3JEKTpOoHY. Pammychl aTOMOB U MOHOB, WX W3MEHEHUs B MEpHOJaX U
rpynmnax. SJIeKTpOOTPUIIATETHFHOCTD.
S.IIpupoma xumuyeckor cBsizu. Tumbl xumuueckod cBs3u.MloHHas ,KOBajJeHTHas,
MEeTaJUINYeCKas CBSA3U. Teopusi BAJICHTHBIX CBS3EH.
6.Teopus rudpuanzanuu .MeTo MOJIEKYASIPHBIX OpOUTaIeH.
7.Kiaccel HeOpraHM4EeCKUX COETUHEHUM (OKCUIbI, KUCIIOThI, OCHOBAHUS U COJIN).
8.PactBopsl. OO1IME CBOMCTBA PaCTBOPOB.
9. 3akoH Paynsa. Ocmotryeckoe JaBiIeHUsI. AKTUBHOCTb.
10 Pacnipenenenue BeniecTsa MKy ABYMsI HECMENINBAIOIMMUCSA KUIKOCTSIMU. 3aKOH
pacnpenenenus Hepucra-lllunosa.
11.Xumnueckoe paBHOBecue B pacTBopax. CoJibBaTanus. PacTBOp HE3JIEKTPOIUTOB.
12. PacTtBOpBI »EKTPOIUTOB. M3MEHEHHE SHTANbIMU W SHTPONMU CHUCTEMBI TIPHU
pacTBopeHuu. PacTBOPUMOCTb.
13.Teopun KUCIOT © OCHOBaHWHA. BojaHple pacTBOpBl 3eKTposuTOoB. Ciadbie
anekTposuthl . KoHcranta auccounannu. CuiabHbIE JIEKTPOIUTEL. AKTUBHOCTD 3JIEKTPOJIUTOB B
BOJIHBIX pacTBOpax.
14.9nexTponuTruyeckas nuccomuanys Boasl. MoHHoe mpousBeaeHue Boabl. BogopoaHbiii
nokasaresb. [loHsTie 06 UHIUKATOpaX.
15. BydepHsbie pacTBOPHI.
16.PaBHOBECHE B pacTBOpax 31I€KTpoaUTOB. [IponsBenenne pacTBOPUMOCTH.
17. I'maponus cosieil.
18. PaBHOBeECHE C y4acTHEM KOMILJIEKCHBIX HOHOB.
19.Wonnbie peakiuu. OO0ImMe MOHATUA O AUCIEPCHBIX CHUCTeMaX ( B3BECH, CYCIICH3HH,
SMYJBCUH ), KOJUIOMJIHBIE CUCTEMBI.
20.0OKucanTENbHO-BOCCTAHOBUTEINbHBIE peakuu. CTENeHb OKUCIICHHUS.
Baxxneiiine oKMUCIUTENN U BOCCTAHOBUTEIH.
21.Knaccudukanuss OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. HampaBneHus
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.
22.MexaHu3M BO3HUKHOBEHUS JIEKTPOIHBIX TOTEHIIMAJIOB.
CraHapTHBIN BOJIOPOIHBIN MOKa3aTENb.
23.T'anbBannueckue snemMeHThl. JDJ{C ranbBaHMYeCKUX 53JeMeHTOB. (CrTaHIapTHBIE
AJIEKTPOJIHbIE TOTEHIIHAJIBI METAJIOB.
24.3aBUCHMOCTh OKHCIIHTEIHbHO-BOCCTAHOBUTEIBHOTO TOTEHIMAIA OT KOHIICHTPAIUH.
VYpasuenue HepHcra.
25.Kunetuka 3nekTpoaHbIX npoueccoB. [lomsipuzanms.
26.2nexrposus. [Ipumenenue snexrposmsa. 3akonsl Dapajes.



27.Kopposusi. Buner koppo3un. Mepsl 60pb0bI ¢ KOPPO3HEH.

28. 3akoH coxpaHeHus sHepruu. CaMonpou3BOILHO MPOTEKAIOIINE MPOIECCHI.

BHyTpeHHss 3HEprus M SHTAIbIUA. JK30- U 3HI0TepMUUEcKue peakunu. CTaHIapTHbIE
SHTAJBIMKM OOpa3oBaHMS W cropaHus. 3akoH lecca M e€ro mnpuUMeHEHHEe B CTaHIAPTHBIX
ycnoBusx. Kpurepun npuHIMNMAIBHOCTH OCYHIECTBUMOCTHU IpolieccoB. CTaHIapTHas SHEPrus
I'n66ca. Biusinue TemnepaTypbl Ha HalpaBJIeHUE MTPOIECCOB.

29. CKopoCTh XMMHUYECKUX PEaKIUil U METOJbl ee perynupoBaHusi. OCHOBHOI 3aKOH
xuMudeckor kuHeTuku. KoHcranTa ckopoctu xumuueckou peakinuu. [IpaBuno Bant-I'odda.
[TonsiTHE 00 SHEPTrUU aKTUBAIIUH, SHEPTETUIECKOM Oaphepe.

30 Teopus nepexoqHOro cocTosiHUS. AKTUBUPOBaHHBIN KoMIuieke. KaTtanus.

['oMOreHHBI 1 reTepOreHHbI KaTaaus.

31. OGparumsbie 1 HeoOpaTUMbIE XUMHUYECKHUE TIporiecchl. KoncTanTa

paBHOBECHS.

32.3akoH JneicTByronux Macc. @akTopbl BIMSIONIME HAa KOHCTAHTY PaBHOBECHS.
[Ipunnun Jle-llatense. XumMuyeckoe paBHOBECUE B TETEPOTCHHBIX CUCTEMAX,

33. O030p s-anemenToB. [lookeHNE PIIEMEHTOB B TIEPHOJMUECKON CHCTEME, CTPOCHHE
aTOMa, OCHOBHBIE KOHCTaHTBI JIEMEHTA, XUMUYECKasl CBSI3b, KOMINIEMEHTAPHOCTb, COCIMHEHHUS C
Han0oJiee YCTOMYUBOM CTETICHBIO OKUCIICHUS,

34. OTHOUIEHNE TIPOCTHIX BEIIECTB S--AJIEMEHTOB K KHUCIOPOY, Cepe, raloTeHam, BOJIE,
KHCI0TaM, IienoyaM. CTaHAapTHbBIE 3JIEKTPOIHBIE TOTEHIUABI.

35/IByXdIIeMEHTHBIE COCIMHEHHUSI S--DJIEMEHTOB: OKCHIBI, THAPHIBL, CYIbQHIBI,
HUTPUJIBI, TaJloTeHuAbl. VI3MeHeHne KUCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX
CBOWCTB BEILIECTB.

36. TpexaneMeHTHBIC COSAMHEHUS S--2JIEMEHTOB: KUCIOTHBIE, aM(pOTEpHBIE, OCHOBHBIE
rugpokcuabl. Conu. [IpruMeHeHre mpoCThIX BENIECTB U UX COCTMHEHUM.

37. 0O630p p-anemeHtoB. [lonokeHHWE SIEMEHTOB B TIEPHOJUYECKON CHCTEME,
CTpPOEHHE aToMa, OCHOBHbIE KOHCTAHTBI 3JIEMEHTa, XMMHUYECKas CBSA3b, KOMILJIEMEHTApHOCTb,
COCTMHECHUS C HanbOoJIee YCTOMYMBOM CTETICHBIO OKHUCIICHUSI.

38.00THOIIEHNE MTPOCTHIX BELIECTB P-3JIIEMEHTOB K KHCIOPOY, Cepe, rajJoreHam, BoJie,
KHcIoTaM, IenoyaM. CTaHAapTHbBIE 3JIEKTPOIHBIE TOTEHIIUABI.

39./IByXd2JIEMEHTHOE  COEJMHEHHE [P-3J€MEHTOB:OKCUIbI, TUAPUIbI,  CyIb(ubI,
HUTPUJIBL, TaJloreHuAbl. MI3MeHeHne KUCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOJCTB BEILIECTB.

40. OG63op , d-anmemenrtoB. IlojOKEHHE 3JIEMEHTOB B IEPHUOJUYECKON CHCTEME,
CTpPOEHHE aTOMa, OCHOBHBbIE KOHCTaHTHI 3JIEMEHTa, XUMHUUYECKasi CBs3b, COCIMHEHUS ¢ Haubosee
YCTOMYMBOU CTENEHBIO OKHUCIICHUS.

42.0OTHOIIEHHE MPOCTBIX BeliecTB 0-3JIEMEHTOB K KHUCIOPOY, Cepe, TaloreHaM, BOJIE,
KucnoTaMm, menoyaM. CTaHAapTHBIE AIIEKTPOAHBIE TOTSHIIUATIBL.

(max 40 6a/110B)

Onenka Bbanabl

5 35-40
4 30-34
3 24 — 29
2 1-23




MuHucTepcTBO HayKH U BbIciiero oopazoBanus Poccuiickoin denepanuu
HuxHexkaMCKUi XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO roCcy1apCTBEHHOTO OI0I)KETHOTO 00Pa30BaTEILHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKkuii HAMOHATIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTUUECKUN YHUBEPCUTET

Iloocomosumenvuwiii paxyiomem
CneunansHocth:_27.02.04 « ABTOMaTHYECKUE CUCTEMBI YIIPaBICHUS»

3aoanusa 0na npoeepKu 3HAHUIL, YMEHUIL U CHOPMUPOBAHHOCIU KOMNEM EHYUU
OK-3 IIpunumams pewteHus 6 cmanoapmHuolxX U HeCMAaHOaAPMHbIX CUMYAUUAX U
Hecmu 3a HUX OMEEen CMEeHHOCb.
1) Tecmosvie 3a0anus omkpoimozo muna

1. Ckonbko Becut (B rpammax) 1 mois BemectBa CaCO3 ?

2. Bwibepute (o Ttabmuiie MeHaeneeBa) CKOJBKO —DJEKTPOHOB  HAXOJWTCS Ha
BHEIIHEH 3JIeKTPOHHOM 060104Ke aToMa ¢ Ne 7 u 34

3. DHeprusi HOHU3AIWH C yBEITHYSHHEM Nepro/ia

4. BriGepute coiib, U3 UMEIOIIMXCS , KOTOPast TUAPOIU3YETCS HE MO KaTHOHY,

CH3COONa, NH4Cl , AICI3 CuSO4

5.Pagmyc aToma ¢ yBemm4eHUEM TIepHOIa

6. [TopsimkOBBIN HOMED AJIEMEHTa COOTBETCTBYET saapa

7. Beibepute u3 Tabnuipl MeHaeneeBa HAMMEHEE AIEKTPOOTPUIIATEIHHBINA SJIEMEHT.

8.Bribepute rpaduveckuii unu anreOpandeckuii MeToJ pacdera: Ha ckonpko ciemyer
MOBBICUTh TEMIIEPATYpy JUIsl YBEIWYCHHS CKOPOCTH peakiuu B 729 pa3 (TemmeparypHbId
ko3¢ dunmenT pasex 3), Temneparypy (° C ) raz0006pa3Hoii cMecH cleayeT MOBBICHT Ha

9. BriGepuTe Kakue OpOUTANIM W3 PUCYHKA 3aMOJHAIOTCS y aneMeHTa ¢ Ne 25
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10. Cucrema HMCIoIIas rpaHUIbl pa3Jiciia (ba3 Ha3bIBaCTCA

11. Cucrema O6MCHI/IB8.IOIJ_18.HCH C OKp}I)KaI-OH_IeI\/'I CpCZ{Oﬁ TOJIBKO BHCpFHeﬁ Ha3bIBACTCA

12. KOJMYECTBO TEIUIOTHI, KOTOPOE TIOTJIOMIACTCS B CTaHJApPTHBIX YCIOBUAX
(ecym SHTATBITUS 00pa30BaHMs MOJIOKUTEIHHA) 581051 BBIIEISETCS (ecnm >HTAIBINS
o0Opa3oBaHUs OTpHUIIATENIbHA) MPU 0OPA30BaHUU CIIOKHOTO BEIIECTBA W3 TPOCTHIX BEIIECTB
Ha3bIBAETCS

13. DHTanenus 31O




PeaKIH/II/I MMPOTCKAOUIMUC C BBIJACIICHUECM TCILJIa

Ha3bIBAKOTCS
14. Peaxuust HoSiy + Cl 0= Sy +2HCly + AG  =-157,52 k JIx /moiub mipu
CTaHJIAPTHBIX YCIOBUSX SIBIISIETCA IIPOLIECCOM.
15. Xumuuaeckoe paBHoBecue B cucteme 2NO¢) + Oxr) <> 2NOxr) + Q cmemaercs B
CTOpPOHY 00pa30BaHUs IIPYU NOHW)KEHUU JaBJICHUS
16. [y reTeporeHHON CUCTEMBI B 3aKOH JCHCTBYIOUINX Macc HE BXOAAT KOHIICHTPALUU
BEILIECTB

17. Ecaum  TNOHU3UTH  SHEPruI0  aKTUBAllUM, TO  CKOPOCTb  XUMHYECKOU
peakuuu

18. Ha cocTosiHre XUMUYIECKOTO PAaBHOBECHSI B CHCTEME
25072 + 02 < 2503 + Q
Karanuzatop

19. Hammmmre npunnun ne Ilaremse
2.
20. I'excarmHopeppat Ks[Fe(CN)e] mpu B3auMoIeHCTBIM C KUCIIOTaMU 00pa3yroT KpaiiHe
SITIOBUTYIO KUCIIOTY
21. Tlpu B3amMoelicTBIH pacTBopa xiopua xkene3a (I11) u pactBopa pomanuma xamus
OKpacKka U3MEHSETCs Ha
22.CxopoCTh KOppO3WHW JKeneza OynmeT IpU  €ro KOHTAaKTe C
HUKEJIEeM
23. Peakius BBIpaKaeTCsl CXeMOM:
KCIO3 + Na:SO3— KCI + Na>SO4
Hcnonb3ys 21eKTPOHHYIO Cpey ONPENENIUTE IO PA3HOCTH AIIEKTPOIHBIX
MOTEHINAJIOB B KAKOM HAIIPABIICHHH MIPOTEKACT JaHHAs PEaKITHsl.
24 Moryr 1¥ TPOUCXOAUTH OKUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEaKIUU
Mexay BemectBamu: a) NHz 1 KMnOs; Ucnionb3ys 35eKTpOHHYIO Cpelly OmpeneuTe
M0 PAa3HOCTU AJEKTPOJHBIX TOTCHIMAIOB 4YTO JaHHAs pPEaKmus MPOTEKaeT
B HaIpaBICHUU
25. Hcnonb3yst 3JEKTPOHHYIO Cpely HaiauTe KOHCTAHTHI JAMCCOIMAIUH CIICIYIOIIUX
ocuoBanuii: KOH, Th(OH)4, Sn(OH),. CpaBuuTte 3HaYeHHs KOHCTAHT TUCCOIHALINN M YKAKUTE
caMmoe CHIIbHOE OCHOBaHHE.
26. Harmmmure (503807 3aKOH dapanes
- u ero Qopmyny

27. Hanumuare (bopMyTUpPOBKY 3aKOHa I'ecca

28.'ugpokcusl 1UHKA U Cyiab(haT Meau aMHHHBIE KOMIUIEKCHI C
KOOPJAMHAITMOHHBIM YUCIIOM 4

29. B rekcarupoKcoaJLTIOMHHATE KISl JINTAHIOM SIBJISICTCS

30. B xnopuze Gapus XMMHUECKasi CBSI3b COOTBETCTBEHHO

2) Tecmosble 3a0anus 3aKpuinozo muna

1. llenoynyto cpeny UMeeT pacTBOP
1) Pb(NO3)2 2) NaNOs 3) NaCl 4) Na2COs

2.B PE3YIbTATC PCAKIIMU, TCPMOXUMHUYCCKOC YPABHCHUC KOTOpOI‘;I



2AgNO3(s) = 2Ag(s) + 2NO2r) + O -317 k/Ix mormotures 31,7 kK TErUIOTHI.
Macca BBIJICNIUBIIETOCS cepedpa paBHa
1) 1,08 2)54r 3)54r 4)10,8r

3.YcTaHOBHUTE COOTBETCTBUE MEXKAY PEardpyrOIIMMH BEIIECTBAMU U MPOIYKTAMHU UX
B3aUMOIEUCTBUSL.

PEATUPYIOLINE IMTPOJAYKTBI
BEI[ECTBA B3AUMO/IEICTBUS
1) Ba(OH), + CO— A) Ba(ClO4)2+ H20

2) Ba(OH)2 + P20s— b) BaSOs+ H20

3) Ba(OH), + SO3— B) BaSOs+ H20

4) Ba(OH); + CL.O7— I') Bas(POa4)2+ H2

) Baz(PO4)2 + H20
E) BaCOs+ H20
4.YCTaHOBUTE COOTBETCTBHE MEXKIY PEarupyrOIIMMHU BEIIECTBAMHU U TPOJIYKTaMHU HX
B3anMMOJICHCTBUS

PEATUPYIOIINE IMPOJAYKTHI
BEIIIECTBA B3AHMOﬂEﬁCTBHH
1) SO+ H,0— A) CaSOs3+ H;
2) SO3+ H20— b) CaSOs3+ H.0O
3) SO»+ Ca(OH), — B) CaSO4+ H>
4) SOs+ Ca(OH)2 — I') CaSO4+ H20

) H2SO3

E) H2SO4

5. YcTaHOBUTE COOTBETCTBHE MEXIY (POPMYJION COETUHEHHS U 3HAUEHHWEM CTENEeHU

OKHCJICHHA XJIOpa B HEM.

OOPMVYIJIA COEJUHEHUA CTEITEHb OKHUCIIEHUA XJIOPA
1) Ca(OCl); A)+1
2) KCIO3 B) +2
3) HCIO; B) 13
4) FeCls I)+5
-1

6. Koppo3usi KOHCTpYKIIMii, H3TOTOBJIICHHBIX W3 CIJIaBa jkeje3a, OyAeT HauOoJiblieil B
cpelie IEKTPOIIUTA, COAEPIKAILEro

1)krcnopo B KKCIIOH cpesie IPH BBICOKOM TeMIepaType

2) BOJOPOJI B KUCJION Cpejie MpU HU3KOHM TemIepaType

3) KMCTIOPO/I B IIEJIOUHOM cpesie P HU3KOM TeMIepaType

4) BOJOPO/I B IIETOYHON CpeJie IPU BHICOKON TemmepaType

7. Kaxkue u3 YTBEPKIECHUN 0 KOppO3uHU METaJIOB BEpHBI?
A. Xumuueckasi KOppo3usi METaUIOB MPOUCXOJUT B MPOBOJSILEH 3JIEKTPUUYECKUM TOK Cpelie.
b. Jlnga mnOpOoTEeKTOPHOM 3alMTBl METAUIMYECKOM KOHCTPYKIIMM OT KOPpPO3UM K HEH
MIPUCOEANHSIOT KYyCOK MEHEE aKTUBHOT'O METajlia.

1)BepHO TOJIBKO A

2)BepHBI 00a CYXICHUS

3) BepHO TOJIBKO b

4) HeBepHBI 00a CyXICHUS

8. B kaxoii peakiuu coenunenue Fe(lll) ssisercs BoccranoBUTeIEM:
a) FeCla+H.S — ...,
0) Fe2(SO4)3tNaOH — ...,
B) FeClz+Br+#NaOH — ...



Kiarwoun oTBeTOB Ha 3aJaHUA OTKPLITOI'0 THUIIA.

Ne Bompoca IIpaBunbHBIA OTBET bannel
1 100 0-0,25
2 S5u6 0-0,25
3 YMEHBIACTCS 0-0,25
4 CH3COONa 0-0,25
5 Pacrer ckaukooOpa3HoO 0-0,25
6 Yucy mpoTOHOB 0-0,25
7 (dhpanuui 0-0,25
8 60 rpajycoB 0-0,25
9 SugsceD 0,2-0,5
10 reTeporeHHast 0,20
11 3aKphITast 0,20
12 OHTaNbIUs 00pa30BaHUs 0,20
13 OHTaNBIHUS 3TO (YHKIIHS COCTOSHHUS 0,2-0,5
TEPMOAUHAMUYECKOMN
CHUCTEMBI OIpeessieMas Kak CyMMa BHYTpPEHHEH
SHEPIUM U IIPOM3BEACHHUS JaBJICHUS Ha 00beM
DK30TEepPMHUUICCKUEC
14 CaMONnpor3BOJILHBIM 0-0,25
15 MIPOAYKTOB 0-0,25
16 TBEPJIBIX 0-0,25
17 YBEITUIUTCS 0-0,25
18 He Brusier 0-0,25
19 Ecnu Ha cucteMy, HaXOIAIIYIOCS B YCTOHYABOM 0,2-0,5
PaBHOBECHU BO3JICHCTBOBATH U3BHE U3MEHSS KAaKOE
1100 U3 YCIIOBHI PABHOBECHSI , TO B CUCTEME
YCUITHBAIOTCS
MIPOIIECChI, HAMTPABICHHBIC B CTOPOHY MPOTHBOICHCTBYSI
H3MEHEHUSIM
20 HCN 0-0,25
21 SIpxo kpacHbIi 0,2-0,5
22 YBENUYNBACTCS 0-0,25
23 B npsimom 0-0,25
24 B npsimom 0-0,25
25 KOH 0-0,25
26 Macca BemecTBa OCaKJIEHHOTO Ha AJIEKTPOJIE IPU 0,2-0,5
JJEKTPOIH3E MPSIMO MPOMOPIIMOHATBHA KOJTHYECTRY
9JIEKTPUYECTBA, MOJAHHOMY Ha 3TOT JIEKTpox  M=Kg
=kldt
27 3axon ['ecca TennoBoii 3¢ GeKT XMMUIECKOH 0,2-0,5
peaKiuu MPOBOIUMO B U300apHO
— U30TEPMUYECCKHUX HITH
H30XOPHO M30TEPMHUUYECKUX YCIIOBUSAX 3aBUCUT
TOJIBKO OT BHJIA M COCTOSTHUSI HCXOHBIX BEIIECTB M HE 3aBUCHT OT
MyTH €€ MPOTEKAHUS
28 o0pa3zyroT 0-0,25
29 TUJPOKCUIT 0-0,25
30 HNonnasg 0-0,25




Ku1roun oTBeTOB HA 3a/1aHUsA 3aKPbITOI0 THIIA
OK 3 — [IpuHuMaTh pemieHusi B CTAaHAAPTHBIX W HECTAHAAPTHBIX CUTYallUsX U HECTH 3a HHX
OTBETCTBEHHOCTb.

Ne Bompoca IIpaBuibHBI OTBET Oabl
1 4 0,2-0,5
2 4 0,2-0,5
3 EJABA 0,2-0,5
4 JAEbB 0,2-0,5
5 ABBJ] 0,2-0,5
6 1 0,2-0,5
7 1 0,2-0,5
8 0 0,2-0,5

(max 13 6as10B)
Onenka Banabl
5 10-13
4 7-10
3 5-7
2 0-5




MuHucTepcTBO HayKH U BbIciiero oopazoBanus Poccuiickoii denepanuu
HuxHexkaMCKUi XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO TOCyapCTBEHHOT0 OF0KETHOTO 00Pa30BaTEIBLHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCknii HAMOHATIBHBIN UCCIEN0BATEIBCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET)

Iloocomosumenvuwiii gpaxyivmem
CrienuaiabHOCTE: 27.02.04 «k ABTOMAaTHUYECKHUE CUCTEMBI
yIpaBICHUS»

KoMmiekT j1abopaTopHbIX padoT

Y4eOHbIM MIIaHOM JJisi OOYy4YaloIIUXCS MPEyCMOTPEHO MPOBEACHHE
71a00paTOPHBIX 3AHATUN MO TUCHUIUIMHE XUMUSL.

JlaGopaTopHble 3aHATHS 1O IUCIUIUIMHE MPOBOIATCS B CIEIHATBHO
000py/IOBaHHBIX JIAOOpATOPUSIX C TMPUMEHEHHEM HEOOXOJMMBIX CPEJICTB
oOydeHusi: 1abOpaTOPHOTO OOOPYAOBaHMS, OOpPA3IOB ISl HMCCIEIOBaHUM,
METOJIMYECKUX TTOCOOUH.

Lens mnpoBeneHusi 1abOpaTOpHBIX pabOT - MPAKTUYECKOE OCBOCHHE
TEOPETUUYECKUX TOJIOKEHUH JIEKIIMOHHOTO MaTepuasa, a Takke BhIpaboTKa
CTYACHTaMHU ONPENCICHHBIX YMEHUHM U HABBIKOB CaMOCTOSATEIBHOIO

JKCIIEpUMEHTUPOBAHUS.
JIABOPATOPHASA PABOTA Nel

Tema: IIpuroroBjieHHe pacTBOPOB 33JaHHOH KOHIIEHTPALNHU

eab paboThI:

1. 3HaTh crnocoObl BhIpAXEHHSI KOHIEHTPALMU PacTBOPOB (MOJIApHAs, MOJISIpHAs
KOHIIEHTpAIIMs SKBUBAJIEHTa, MacCOBast JI0JIs).

2. YMeTh pewiatb 3aJayd, JAeNiaTh BBIYUCICHHUS C MCHOJb30BAHUEM IOHITHUS
«KOHIIEHTPALIUS PACTBOPOBY.

3. Hayuutbcsi TOTOBUTH pacTBOpPHI IO HABECKE TBEPAOTO BellecTBa, M3 Ooiee
KOHLIEHTPUPOBAHHOTO PAcTBOPA, MO (PUKCAHAITY.

4. Hayuuthcsi paboTaTh Ha Becax, ONPEAENATh IUNIOTHOCTh PacTBOpa, OMPEIeNsiTh
KOHLEHTPALIMU PACTBOPOB IO INIOTHOCTH.

OO0opyaoBanne W _peakTuBbl: pH-MeTpbl, Bechl aHaTUTHYECKUE, HAOOPHI
WHIUKATOPHOUM Oymaru, MepHbIe KOJIObI, CTaKaHbI, IUIHHJIPHI, COJIH.
IHopsigox BBINOJTHEHUS

OnbiT 1. [IpuroToBinenue pactBopa ¢ 3aJaHHOW MaccOBOM IOJE€W U3 HABECKH
TBEP/OI0 BEIIECTBA

1. HOJ'Iy‘{I/ITL y J1a60paHTa 3a/IaHUC I MPUTOTOBJICHUA PaCTBOpa COJIU onpeneneHHoﬁ
KOHIICHTPAaIuu.
2. Paccunrarp HeO6XO,Z[I/IMOG KOJIMYCCTBO TBEPAOI'O BCIISCTBA U BOJBI.



3. B3Becuts ¢ TounocThio 710 0,01 T
a) 4aCOBOE CTEKIIO;
0) YacOBOE CTEKIIO C HABECKOMW COJIH.

4. 3anmcaTh B TETPA/ib MOIYUYEHHBIE PE3YJIbTAThI U BBIUUCIUTH MACCY COJIU.

5. OTMEPUTH C TOMOIIBIO MEPHOTO LIWJIMH/PA HYKHOE KOJIMYECTBO BOIBI.

6. B mpuroToBieHHYIO CKIISIHKY Y€pe3 BOPOHKY OCTOPOYKHO MIEPEHECTH HABECKY COJIH U
OOMBITh YacOBOE CTCKJIO M BOPOHKY HEOOJBITUM KOJHMYECTBOM JUCTHILTMPOBAHHON BOJIBI,
OTMEPEHHOM U1l pACTBOPEHMUSL.

7. 3akpbITh TPOOKOWM W, BCTPSAXHBAS €€, MEPEMEIINBATH COJACPKHMOE IO TIOJIHOTO
PacTBOPEHUS COJIH, TIOCTEIICHHO MPHOABIISAST OTMEPEHHYIO BOTY.

8. Tlomyuutp y JyabopaHTa apeoMeTp W H3MEPUTHh IUIOTHOCTH IPHUTOTOBJICHHOTO
pactBopa. Ecnu mpu pacTBOpEHUU COJIM MPOU30LUIO 3aMETHOE PA30TPEBAHUE WIIH OXJIAKICHHE
pacTBopa, ClenyeT BbDKAATh, MOKA PACTBOP OCTHIHET JO KOMHATHOM TEMIIEpaTypbl, U TOJBKO
TOT'/1a IPOU3BOIUTH H3MEPEHNE TUIOTHOCTH.

9. [IlpoBepuTb 1O CHPAaBOYHHMKY MPAaBUJIBHOCTh IPUTOTOBJIEHHOIO PacTBOpa
CpaBHCHHUEM HaﬁHCHHOﬁ IUIOTHOCTH C TaOJIMYHBIMUA JaHHBIMHA.

10. PaccuuTarh MOJISIpHYIO KOHIIEHTPAIMIO U MOJISIPHYIO KOHLIEHTPALIMIO SKBUBAJICHTA
MOJIY4€HHOT'O pacTBOpa.

11. TlpuroToBieHHBIM pacTBOp cHaTh JabOpaHTy, TMEpPEeTUB €ro B 3apaHee
IIPUTOTOBJIEHHYIO CKIISTHKY C 3TUKETKOM.

OrpenieneHre MIOTHOCTH PacTBOpa

[InoTHOCTBIO pacTBOpa Ha3bIBaeTCS Macca €AMHHIBI €ro 00beMa NpU HCCIeTyeMon
temrneparype. Hanbonee ObICTpO MIOTHOCTH PAcTBOpa OMPENEISIIOT C IMOMOIIBIO apeoMeTpa.
JIJ1s1 TOYHBIX U3MEPEHHUI HUCTIOIB3YIOT HA0OP apeoMETPOB, KAKIIbIA U3 KOTOPHIX MpeIHa3HAYCH
JUISl Y3KOTO MHTEpBajia U3MEPEHUH IJIOTHOCTH.

Jliig onpeneneHus TUIOTHOCTH PAcTBOPA CIAEAYET CyXOW M YUCTHIM IUIMHAP 3ar0IHUTh
Ha 72 WCIBITYEMBIM pacTBOPOM U ONYCTUTH B HEro apeoMmerp. CHadajsa HaJIO OIYCTHTh
apeoMeTp, IIKajla KOTOPOro MMeeT HauMeHblllee 3HaueHHe IIOTHOCTH. Ecnu mikana ero He
Morpyaercs B pacTBOp, TO apeoMETp BbIHYTh, MPOMBITh BOJIOM, MPOCYIIUTH
¢bunbTpoBaNbHON OyMaroil U MOCTaBUTh Ha MECTO. 3aMEHUTh €ro CIAEAYIOIINM U3 Habopa U
TaK J0 TeX I0p, MOKa apeoMETp HE MOTPY3UTCs Ha TaKylo TNIyOMHY, YTO YPOBEHb >KUJIKOCTH
B LWJIMHJPE OKAXKETCS B MpeienaX IIKaIbl apeoMeTpa. ApeoMeTp He JOJDKeH KacaTbeCs
CTeHOK uuiuHiapa. [loka3zaHusi 1Kamel apeoMmeTpa CleAyeT OINpPEeAeiIUTb IO HUKHEMY
MEHUCKY ISl IPO3PAYHOM JKUIKOCTH U TI0 BEPXHEMY JUIsl HETIPO3PAYHOM KUIAKOCTH.
3aganue k omnbity Nel: [lpucomosvme pacmeop conu odwvemom NV ¢ maccosou
OoJiell CoMU @ U3 HABECKU KPUCMALIO2UOPAMA (NI0MHOCMb PACME0PA p).

Ne Kpucrannor V. or® o p. /v
BapuaHTa uapar
1 CuSO4 - 5 H0 100 0,02 1019,0
2 AICl3 - 6 H20 50 0,02 1016,0
3 MnCl; - 4 H20 100 0,02 1010,0
4 CrCl3 - 6 H20 50 0,02 1010,0
5 NiSO4 - 7 H20 50 0,02 1020,0
6 Cd(NOs)2 - 4 H0 50 0,02 1015,4

OnbiT 2. IlpuroroBiieHne pacTBopa ¢ 3aJaHHON MAaccoBO# xoJiei M3 Oosee
KOHLIEHTPUPOBAHHOI0 pacTBopa”

* Cnoco0 mpuMeHsIeTCsl, TIIaBHBIM 00pa30M, Ui IPUTOTOBIIEHHS PACTBOPOB KUCIOT (CEPHOM, COJISTHOH,
A30THOM) WJIM aMMHUaKa.



1. Tlomyuuts y nabopaHTa pacTBOp KHCIOTHI WM aMMHAaKa OINpPEIeICHHON
KOHLIEHTPALIUH.

2. U3mepuTh apeoMeTpoM IJIOTHOCTh MCXOJHOIO KOHLEHTPUPOBAHHOIO pacTBOpa
3aJlaHHOrO BellecTBa. JljIs 3TOro OCTOPOXKHO (TMOJ TArOM) HAJIUTh KOHLIEHTPUPOBAHHBIN
pacTBOp B MpeAHA3HAUYEHHBIN IS JAHHOTO BeulecTBa HUIMHAP. OMyCTUTh B HETO apeoOMETP,
clIelis 3a TeM, YTOOBI apeOMETP HE Kacajcsi CTEHOK COCy/a.

3. 3anucarhb OKa3aHUs APEOMETPA U CBEPUTD UX CO CIIPABOUHBIMH JIAHHBIMU.

4. PaccuuraTh 00BEM pacTBOpPa, KOTOPBIM HEOOXOAMMO NPUIOTOBUTH B XOJI€
JTAHHOTO OTIBITA.

5. Paccunrath 00BbeM BOJIBI, TpeOyeMBbIH ISl IPUTOTOBIICHHUS PACTBOpa 33aJaHHOM
MIPOLIEHTHOM KOHILIEHTpALUU U3 00jie€ KOHLEHTPUPOBAHHOTO PacTBOPA.

6. Hy>xHbIi1 00beM BOABI OTMEPUTH MEPHBIM LIMJIMHJPOM U BBUIUTH B CTaKaH.

7. OTMEepUTh MEPHBIM LMJIMHIPOM 00bEM KOHUEHTPUPOBAHHOTO PacTBOpa, BIUTh
€ro B Bojy (B cilyyae CEpHOM KHCIIOTHI BBUIMBATh TOHKOW CTPYMKOM NMpU MOMEUIMBAHUM) U
THIATENILHO NEepEMeIIaTh PacTBOP.

8. OxnaauTh pacTBOp /10 KOMHATHOM TeMIEpaTyphl, MEPENUTh B CyXON BBICOKHI
LUWIMHP U OIPEJENIUTh INIOTHOCTh apPEOMETPOM.

9. CnuThk NOJIy4EHHBIN pACTBOP B 3apaHEEe MPHUTOTOBIECHHYIO CKISIHKY C 3THKETKOMH,
Ha KOTOpPOW HamMcaHO Ha3BaHUE BEIIECTBa, €ro KOHIeHTpaluio. CaaTh pacTBOp JIabOpaHTy.

10. ITo 3Ha4YeHMIO IUIOTHOCTH IIOJIYYEHHOTO pacTBOpa HAWTH IO CIIPABOYHUKY
KOHLIEHTPALIMIO TOJIyYYEHHOTO pacTBOpa M MpPOBEpUTh, TaKUM o0OOpa3oM, TOYHOCTb
BBITIOJIHEHUS OTIBITA.

11. BerancauTe MOJIIPHYEO KOHIIEHTPALMIO M MOJISIPHYFO KOHLIEHTPALMIO SKBUBAJIEHTA
IIOJIy4€HHOTO PacTBOPA.

3apnanue K onbITy Ne2: [lpucomosbme pacmeop Kuciomsi ¢ MAccogol 0o.el
KUCTIOMbL 2 U3 pACMEopa Mot Jice KUCIOMmbl ¢ MAccogol 0onel 1 (06vem ucxooHoz2o
pacmesopa V1).

Ne K Hcxonnasrit Koneun
HeoTa . pacTBop BI PACTBOP
BapHaHTa Vi, cm o1 2
1 HCl 30 0,044 0,024
2 HCl 35 0,064 0,044
3 H>SO4 40 0,062 0,032
4 H>SO4 35 0,091 0,062
5 HCl 20 0,064 0,024
6 H>SO4 30 0,091 0,032

Omnpit 3. Ilpuroros/jieHue pacTBopa 3aJaHHON MOJISIPHOH KOHUEHTPALUN WIH
HOPMAJILHOI KOHLEHTPALMH IKBUBAJEHTA U3 HABECKHU TBEP/I0r0 BelecTBa

1. [lonyuuTs y 1abopaHTa 3aJaHKeE.

2. PaccunTaTh KOIMYECTBO BEIIECTBA, HEOOXOAUMOE /ISl IPUTOTOBJICHUS PACTBOPA.

3. Tlomyunts y naGopaHTa MepHYIO KOJOy HYKHOTO 00beMa, 4acoBO€ CTEKJIO U
3a/IaHHOE BEIECTBO.

4. B3BecuTh BEIIECTBO Ha YaCOBOM CTEKJIE HA TEXHMUYECKHX BECaX C TOUYHOCTHIO JI0
0,01 r.

5. B ropiapmmko MepHOH KoJObI BCTaBUTh BOPOHKY M OCTOPOXKHO, CTapasch He
pacchlnarh, NEPEHECTH B3STYI0 HABECKY Ha BOPOHKY. YacoBOe CTEKJIO ONOJIOCHYTh HEOOJBIINM
KOJIMYECTBOM BOJIbI M CIIUTh €€ Ha BOPOHKY. DTy OIEPALHIO MIOBTOPUTH HECKOJIBKO pas3, TIoKa Ha
YacOBOM CTEKJI€ HE OCTAHETCS HUKAKUX KPHCTAILIOB.

6. Uepes BOPOHKY B KOJOY IPHUMEpPHO [0 TOJOBHHBI €€ 00beMa HeOOIbIIUMU
NOPIUSAMH HAINUTH Boy. [IpH 3TOM cTapaTbcs BCE KPUCTAIUIBI C BOPOHKH CMBITh B KOJIOY.



7. 3aKkpbITh KOJOY MPOOKOH M BCTPSAXHYTh HECKOJIBKO Pa3 JI0 MOJHOTO PACTBOPEHUS
BEIIIECTBA.

8. OCTOpOXHO JONHUTH B KOJOY BOJBI JIO METKHA (HMKHHA MEHHCK BOJBI JIOJDKCH
KacaTbCs METKH).

9. Conepkumoe KOJIOBI CHOBA MEpEeMeNIaTh.

10. Ionyuuts y nabopaHTa apeoOMETp U U3MEPUTH IUIOTHOCTH IPUTOTOBJIEHHOTO
pactBopa. Ecnmum mpu pacTBOpeHHMHM COJIM  TPOM30LUIO 3aMETHOE pa3orpeBaHUE WU
OXJIZXKJIEHHE pacTBOpa, CIEAyeT BBDKIATh, IIOKAa pPACTBOP OCTHIHET 1O KOMHATHOMN
TEeMIepaTypbl, ¥ TOJIBKO TOT/Ia TIPOU3BOUTH U3MEPEHHE IJIOTHOCTH.

11. Paccuntath MaccoBYIO JIOJIIO COJIM B MOJIy4Y€HHOM PacTBOPE.

12. CiuTh NPUTOTOBJIEHHBIM pacTBOpP B TOJCTOCTEHHYIO CKIISHKY, YKa3aTb
BEIIECTBO U €r0 KOHIEHTPAIIMIO, C/IaTh PACTBOP Ja0OpaHTYy.

3apanmne Kk onbITy Ne3: [Ipucomosvme pacmeop conu obvemom NV ¢ MonApHOU
Konyenmpayueu sxeusanenma conu Cijz ) U3 Ha6eCKU KpUCManlo2uopama.

Jn;re;pnaHTa Kpucramnorugpar V, em® 1\(/1:(()1;121) /i B):
1 NiCl; - 6 H.0O 100 0,1
2 CoClz - 6 H20 100 0,3
3 Fe2(S04)3 - 9 H,O 50 0,2
4 CuSO4 - 5 H0 50 0,2
5 Al2(SOq4)3 - 18 H20 100 0,2
6 MnCl; - 4 H.0 50 0,1

KonTposbHbIe BOPOCHI

1. Kakyro wmaccy w™emnoro kymopoca (CuSOs - 5H20) HyxHO B3ATH IA
npurotosienus 500 cm® pactBopa cymbhara memu ¢ o = 14,00%?

2. "3 200 r 25,00%-H0r0 pactBopa npH OXJIaXKJIeHUH BbLieawioch 50 r conu. Yemy
paBHa MaccoBas JI0JISl COJIM B OXJIAXKIEHHOM pacTBope?

3. Beruucnure MOJISIpHYIO KOHIICHTPAIUIO, MOJIAPHYIO KOHIIEHTPAIMIO SKBUBAJICHTA
U MOJIsJIbHYIO KoHIeHTpanuio 17,40%-HOoro pactBopa CepHOW KHUCIOTHI  (ILIOTHOCTH
pacTBopa HailauTe B IPUIIOKEHUH ).

4. Cmemamu 0,5 am® m 1 amM° pacTBOPOB THAPOKCHIA HATPUS C MOJISIPHBIMH
KOHIIEHTPAIMAMH COOTBETCTBEHHO 2 MOJIL/IM° 1 3 Momb/nM°e. OnpenenuTte THTP KOHEYHOTO
pacTBopa.

5. Kakyto maccy kanus Hano 106aButh k 500 cM® BOJbI, 4TOObI MOMYyUHTH PACTBOP
1ENI0YH ¢ MOJISAPHOH KoHIeHTparueii 0,2 Mo/ qm3?

JIABOPATOPHAS PABOTA Ne2
Tema: Peakiiuu noHHOrOo oOMeHa

Leas padoThI:

1. BBISIBUTB CYITHOCTB PEAKIMM, MPOTEKAOIUX "'10 KOHIA".

2. Mcxons U3 KOHCTAHT JUCCOLMALMU KHCIOT U OCHOBAHMM, CHENaTh BBIBOJ O CHIIE
JAHHBIX KMCJIOT U OCHOBaHMH.

3. Ucxona u3 3nauenuit [P (mpousBeneHus: pacTBOPUMOCTH), cHOPMYITUPOBAThH YCIOBHS
00pa3zoBaHuUs OCAJIKOB.

4. VccnenoBath CBOMCTBA HEPACTBOPUMBIX TUAPOKCUIOB.



OOopynoBanue W peakTHBBI: pH-MeTpbl, Becbl aHATUTHYECKHE, HA0OPHI
WH/IMKATOPHOW OyMaru, MepHbIe KOJIObI, CTaKaHbl, HUIUHIPHI, COJIH.
Onpeodenenue ycnosuii HeoOpamumoz0 nPOMeEKAHUus PeaKyuii UOHHO20 00MeHa

HOpﬂ}IOK BbIINOJTHCHUSA

1. [lomyuure y 1abopaHTa BapuaHT 3aaHMUsI.

2. Pemnte 3amady cHavajga TEOPETUYECKU. 3aIOJIHUTE TAOJIHILy, B KOTOPOH YKaKUTE
BBITIQJICHHE 0CAIKOB (), BBICIICHHE Ta30B (1), 00pa3oBaHHE CIa0bIX IIEKTPOJIUTOB.

JI1si paBHIIBHOTO OTBETA BOCHOJB3YHUTECh TaOMUIIAMH PACTBOPHUMOCTH M KOHCTAHT
JUCCOIUAIIMU KUCIIOT U OCHOBAHUN W3 MPUIIOKECHHUS.

B npuBenennoit Tabnuie BMECTO HOMEPOB HEOOXOIUMO TOJACTaBUTH (POPMYJIIBI COEIU-
HEHUM W3 BapuaHTa 3aaHus. B gaHHONW Tabnuie 3amoJyHAETCS TOJBKO BEpPXHSS 4acTh,
pacroioKeHHas BBIIIE TUAarOHAaJU, TTOCKOJIBKY 10 TMaroHaIM BEIIECTBA MEPECEKAIOTCS caMu
c co0oil, a B 3TOM CJly4ae OHHM HE PEarupyroT, a HUKHAS YacTh SIBJISETCS 3€pPKajibHBIM
0TOOpakKeHUEM BEPXHEH YacTH TaOJIHUIIBI.

JIsi paBHJIBHOTO OTBETA BOCHOJIB3YHTECh TaOMUIIAMH PACTBOPHUMOCTH M KOHCTAHT
JUCCOITHAIIMN KUCIIOT U OCHOBAHUN W3 MPUIIOKECHHUS.

B mpuBenenHoit Tabnuie BMECTO HOMEPOB HEOOXOUMO TIOICTaBUTh (POPMYJIIBI COEIU-
HEHWA W3 BapwaHTa 3a7aHus. B maHHOW TabnuIle 3amofHAETCS TOJBKO BEPXHSAS 4YacTh,
pacroJIoyKeHHas BBIIIE TUArOHAJN, TTOCKOJIBKY 1O TMAaroHaIH BEIIECTBA MEPECEKAIOTCS cCaMu
c co0oil, a B ATOM CJIy4ae OHH HE PEarupyroT, a HUXKHAS YacTh SIBJISETCS 3€pPKaJbHBIM
0TOOpaXKeHUEM BEPXHEU YacCTH TaOIHUIIbI.

Tabuamnua — [IpeaBapurenbHble pe3ylbTaThl peakliuii HOHHOTO 0OMeHa

Coenunenuns

N

3. B oruere nmo naGopaTopHoil paboTe crpynnupyiTe Bce HeoOpaTHMble peakluu
CIIEAYIOIIHUM 00pa3oM:

a) peakMy, NPUBOJAIIME K OOpa30BaHUIO MAaJIOPACTBOPUMBIX M HEPACTBOPHMBIX
COCIMHEHUH,

0) peakiyu, NPUBOAAIINE K 00pa30BaHHUIO CIAOBIX IIEKTPOJIUTOB,

B) pEaKIMH, NPUBOAAIINE K 0OPa30BaHUIO [a3000pa3HBIX BELIECTB.

4. HanmmuTe ypaBHEHHs BCEX MPOTEKAIOMKX "0 KOHIA" peakuuil B MOJIEKYIIpHON U
MOHHOM (MOJIHAas U KpaTkasi) Gopmax.

5. Ha3zoBure Bce BemecTna.



6. Jlns cnaObIx 3J7€KTPOJMTOB HAIMUIIUTE YPAaBHEHUS CTYIEHUYATOW 3JIEKTPOIMTHYECKON
mucconmanyu. [lpuBeanTe BpIpakeHNsI KOHCTAHT JJUCCOLMAIMH 110 CTYIEHSAM U MX 3HAYCHUSL.

7. Jns MajaopacTBOPUMBIX COCOUHEHUH 3aluIINTE BBIPAKEHHUS MPOU3BEACHUS
pacTBOPUMOCTH, CHOPMYIHPYHTE YCIOBUS 0Opa30BaHUS OCAIKOB.

8. IlpoBenuTe SKCIEPUMEHT. 3aNUILIUTE B TETPaAU Bce HaOI0AaeMbIe Y3PQPEKTHI.

Bapuanmui 3a0anuii:

Bapuanm — 1: pacTBOpHI THAPOKCHIA KallUsl, a30THOM KHUCIOTHI, KapOOHATa HATpH,
cymedpara xaamus (1), mmtpara cBunma (II), xpomara kamms, cynbdara xpoma (IID),
(denondranernHoBast Oymara (MM CIIUPTOBBIN pacTBOP ¢eHoNpTaenHa ¢ MaccoBoM joieit 1%).

Bapuanm — 2: XpucTaJuIM4ecKue THIPOKCH KaJbIMs U XJIOPHJ aMMOHHS, PAaCTBOPHI
coJsTHOM KUCHOTHI, cynbgara memu (II), autpara ceunma (II), xmopuna sxenesa (III), aHurpara
cepebpa, deHondTanenHoBas Oymara (WM CIIUPTOBBIM pacTBOp (eHosdrarenHa ¢ MacCoOBOM
noneit 1%).

Bapuanm — 3. pacTBOpBI THIPOKCHIA Kalikis, CEpHOM KHCIOTBI, HHUTpaTta Oapws,
cynbuna Harpus, xiopuna Hukens (II), cympdara wobanmsra (II), xmopuma xemesza (IIN),
dbenondTanenHoBast Oymara (WM CIIUPTOBLIN pacTBOp (heHomdTanenHa ¢ MaccoBo noeit 1%).

Bapuanm — 4: pactBOpbI THMIpOKCHIA HATpHs, COJSIHOW KHCIOTBI, HUTpaTa cepelpa,
KapOoHaTa HaTpwus, oauaa Kamus, Opomuaa kamus, ximopuaa skenesa (I1I), denondranennoBas
Oymara (M CUPTOBBIN pacTBOp GeHomdTanenHa ¢ MaccoBoit goneit 1%).

Bapuanm — 5. KpucTatnmyecKkue TUIPOKCUI KAJBIMS W XJIOPUI aMMOHHS, PACTBOPHI
a30THOM KuCNOThI, cyiabdara xpoma (III), xpomara kamusi, HuTpata kobansta (II), xMOpHIA
uuHka, cynbdara Hukens (II), denondranennoBas Oymara (WIM CIUPTOBBIN pacTBOP
(dbeHondTanenna ¢ maccoBoi gonei 1%).

Bapuanm — 6. pacTBOpBl THIPOKCHUIA HATpUs, CEPHOM KHCIOTHI, Xjopuaa Oapus,
cynbpuna Hatpusi, Hutpata Hukens (II), cymsdara xagmusa (II), cynasdara muHKa,
(benondranenHoBast Oymara (UM CIUPTOBBIN pacTBOp (eHondTanenHa ¢ MaccoBoi goeit 1%).

KoHTpoJibHBIE BOIPOCHI

1. CocraBbTe MOJICKYJSIDHBIE W MOJICKYJSIDHO — HOHHBIC YPAaBHEHUS PpEaKIIHMA
B3aMMO/ICHCTBHS MEXKIY:

a) xiopuzom xenesa (III) u ruagpoxcuaom Gapus;

0) CeICHUTOM HaTpPUs M CEPHOM KHCIIOTO;

B) TUJPOKCHIOM CTPOHIIUS U XPOMOBOU KHCIIOTOM;

r) docdopHo#t KuCcI0TON U HUTpaTOM KobaibTa (I1I);
1) CHUIMKaTOM Hatpus U xyopuaom unaus (I11).

2. CocraBbTe MOJICKYJSIPHBIC YPAaBHEHHUSI PEaKIIMid, KOTOPbIE BBIPAKAKOTCS HOHHO-
MOJICKYJISIPHBIMUA YPAaBHEHUSIMU:

a) Zn(OH)z + 20H" = Zn0,* + 2H,0
6) Cr** + 3CN" = Cr(CN)3
B) H" + NO2 = HNO>

3. Hamwmmmre ypaBHEHHUS CTYNEHYATOW JHCCOIMAIMM W BBIPAKEHHUS KOHCTAHT
JIMCCOITMAIINN CIAeAyIomuX KuciaoT u ocHoBanuit: H3BOs, HIOs, H2S, Fe(OH),, Sn(OH)s4,
Sr(OH)2. CpaBauTe 3HaYCHUS KOHCTAHT AUCCOIMAIIMH M YKAKUTE CaMYIO CHIbHYIO KUCIOTY
Y caMO€ CHUJIbHOE OCHOBAHHUE.

4. Onpenenure, BBIMAAET M 0CAIOK COJU MPH CIIMBAHUU PaBHBIX 0OBEMOB PacTBOPOB
MnClz> u K2SeOs ¢ mossipabiMu KoHIteHTparusmu 0,005 Moutb/nM°. CTeNeHn qUCCOIMAIT
MnCl; u K2SeO3 npuHsITh paBHBIMH €HHHIIE.

5.K 0,12 am® pacTBopa ruapaTa aMmmuaka ¢ maccoBoit goneit 19,80 % (p = 960 F/,[[M3)
no6asuu 0,33 am® a3oTHOH KucIOTHI ¢ MaccoBoit nomet 25,00 % (p = 1150 r/am®).
Omnpenenure MOJISIPHYIO KOHIIEHTPAIUIO SKBUBAJIEHTA COJIM B KOHEYHOM PacTBOPE.

JIABOPATOPHAS PABOTA Ne 3



Tema: «OKHCIUTEILHO — BOCCTAHOBHUTCILHBIC pCaKkum»

Henp padorbl: WM3yunTh OKHUCIUTEIBHO — BOCCTAHOBUTEIBHBIE pPEAKLMU
pa3aUyYHbIX METauloB. M3yuuTh BiIMsSHUE NPUPOJBI OKUCIUTENS W BOCCTAHOBUTENS Ha
xapakrep OBP. W3yuuts BimsHue pH cpeapl Ha mnpotexkanne OBP. 3axpennenue
SKCHEPUMEHTAJIbHBIX HABBIKOB IO pPaboTe € JIabOpaTOpHOHM MOCYIOW M XUMHYECKUMU
BEILECTBAMU.

OOopynoBanue ¥ peakTuBbl: pH-MeTpbl, Bechl aHAIMTHYECKHE, HAOOPEHI
MHJUKATOPHOM Oymaru, MepHble KOJI0bl, CTaKaHbl, IUIMH/PBI, COJIU. KUCIOTbI, OCHOBAHMUS.

OIBIT Nel B3AMMOJIEMICTBUE METAJIJIOB C KUCJIOTAMU

Brimonnenue onbita: B3sith y mabopanta uncteie Mmetasuibl: Fe, Cu, Zn, Mn, Ca mns
KaX0TO MeTauia B 3 MPOOUPKU HAUTH 10 5-7 Kanenb pactBopoB kuciot: HCL, H2SO4, HNOs.
B dyerBepTyro nmpoOupky BHECTH Takoe ke KojmuecTBO KoHIeHTpupoBaHHo HNOs. Bo Bce
MpOOUpPKU T0GABUTH MOPOIIKOOOpa3Hble MeTaulbl. OTMETUTh, B KaKMX MPOOMpKaX MPOTEKaeT
peaKiys.

3aaHue: COCTaBUTh YpPaBHEHMsI B3aUMOJEWCTBUS METAJUIOB C pacTBOpaMU KHCIOT.
Caenate BbIBOJ 00 OTHOIIEHMHM METAIOB K KHUCIOTaM, OTMETUTh CKOPOCTh MPOTEKaHUS
PEaKIUK y Pa3IMYHbIX METAJIJIOB.

OIBIT Ne2 [TOJIYVYEHUE TETPAOKCOMAHI'AHATA (V1) KAJIUA

Brimonsenue onbita: cruiaButh B ipodupke KClO3 ¢ kycoukom KOH u Heckonbkumu
KpyrnuHKamMu MnQOz. [TosrydeHHBI CIUIaB COXPaHUTh JUIs MOCIETYIOIINX OIBITOB.

3anaHue: COCTaBUTH ypaBHeHHE peakiuu. Craenarb BBIBOJ 00 OKHCIHUTEIBHO-
BOCCTaHOBUTEIHLHOM CIIOCOOHOCTH oKcHia Maprania (IV).

OIbIT Ne3 BOCCTAHOBHUTEJIbHBIE CBOMCTBA COEJMHEHUI
MAPT AHIIA (VI)
Bemmonnenne ombita: k pactBopy KoMnOs mpumute xmopayro Boxy. OOBSICHUTH
HaOII0aeMOE.
3ajaHue: COCTaBUTh ypaBHEHHE peakuuu. (Crenatb BBIBOJ O BOCCTaHOBUTEIBHBIX
cBolicTBax HoHa MnO4?",

OIIBIT Ne4 OKUCJINTEJILHBIE CBOMCTBA COEJIMHEHNI MAPT AHIIA
(V1)
BemmosHenune ombiTa: K moakucieHHoMy pactBopy FeSOs noGaBute KoMnOsa.
OO0BsICHUTH HAOIIOJAEMOE.
3ajganue: COCTaBUTH ypaBHeHHE peakuuu. Craenath BbIBOA 00 OKHUCIUTEIbHBIX
cBolicTBax HoHa MnO42",

OIIBIT Ne5 JIUCITPOIIOPLIMOHUPOBAHUWE COEJIMHEHMI MAPT AHILIA (VI)

Beimonienue ombita: k pactBopy KoMnOs 100aBUTH HECKOJIBKO Karmeinb YKCYCHOU
KUCIOTHI. OOBSICHUTh U3MEHEHHE OKPACKU PAaCTBOPA U BhIMAJEHUE 0CAIKA.

3ajgaHue: COCTaBUTh YpaBHeHHE peakiuu. Caenate BBIBOJ O YCTOWYMBOCTH
coeauHenuit Mn (VI).

OIIBIT Ne6 BJIMAAHUE PEAKILIMU CPEJIBI HA XAPAKTEP
BOCCTAHOBIJIEHN A ITEPMAHI'AHATA KAJINA
BeinonHeHye ombita: B TpH NPOOUMpPKU HauuTh Mo 3-4 karum pactBopa KMnOs u
N00aBHUTh: B MEPBYIO — 2-3 KaIlIM CEpHOM KUCIOTBI, BO BTOPYIO — 2-3 KaIlT BOJbI, B TPETHIO —
5-6 kanenb ruapokcuaa kanus. Bo Bce Tpu mpoOMpKH T00aBUTH MO KaruisiM pacTBOp CyIb(puTa
HATpUs JI0 MCUYE3HOBEHHUS (PHOJICTOBO-MAIMHOBOIO OKpamuBaHus. [1o okpackam mosrydeHHbIX
pacTBOPOB U OCAAKOB OINPEAEIUTh COEIMHEHHS MapraHIia.




3agaHI/Ie: COCTaBUTb YPABHCHHA  OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ.
CHCH&TB BBIBOJI O XapaKTCPEC BOCCTAHOBJICHUS IICPMAaHIraHaTa Kajiud B 3aBUCUMOCTU OT pCaKIIUn
CpCIbI. HpI/IBeCTI/I 3HAUCHUS SJICKTPOAHBIX ITOTCHIIUAJIOB CUCTCM.

KOHTPOJII)HBIe BOIIPOCHI

1.Cpenn mpemnoxkennbix peaktuBoB KMnQOs; NaNO2; Jo (Boma); Mg; HNO;3(p);
KBr  mnaiitu:

a) OKUCIIUTEIIb;

0) BOCCTaHOBHTEIIb;

B) BeIlleCcTBa, 00J1a/1al0NHEe OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHOMN JIBOMCTBEHHOCTHIO.

2. Hpezmonchb Kakye BO3MOIKHBI OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOMN pCaKkuun.

3. CocTaBuTh YpaBHCHHA OKUCIUTCIIBHO-BOCCTAHOBUTCIILbHBIX PCAKIIUU, UCIIOJIb3Ys
MOHHO-AJIEKTPOHHBIN MeTo . Onpenenuts Tunt OBP. [l kaxkaoro nosynpoiiecca noJib3ysch
Ta6J'II/IIIaMI/I, HalTH 3Ha4YCHUA CTaHAAPTHBIX OKUCIUTCIIBHO- BOCCTAaHOBUTCIBbHBIX
MOTEHIIUAJIOB.

4. Crenath BBIBOJ 00 OKHCIIUTEIBHBIX CBOMCTBAX BEIIIECTB.

JlaGopaTtopHasi pa6ora Ne 4

XuMHYECKHeE CBONMCTBA a30Ta U ero coeJJMHeHU !
Llenb pabomul: uzyyums c8oUCMBEAa A30Ma U €20 cOeOUHEHUIL.
OIIBIT 1. TTonyyenue azora pasnoxxenueMm Hutpara (111) ammonus.
B mpobupky HaneiliTe mopoBHY HacklmieHHbIe pacTtBopbl Hutpata (lll) Hatpus wu
xjopuaa aMMoHus (o0muii oobeM He Oosiee 1/ 3 mpoOMPKHM) U clerka MmojorperTe 10 Havaaa
peakuuu. OO0BICHUTE HAOII0JaEMOE.

OIIBIT 2. IlonyyeHre aMMHaKa U3 aMMOHUMHBIX coieit. (TSATA).

B cyxyioo mpoOHpKy BCHINBTE TIIATEILHO IEPEMEIICHHYI0 CMECh PaBHBIX OOBEMOB
XJIOpHJIa aMMOHHUT THAPOKCUAA KaabIusa. CMECh OCTOPOXKHO HarpeBaiTe, BBIICISIOIIMICS Ta3
HCCIIeIyHTe JJaKMyca Ha XapakTep cpenbl. OObsICHUTE HAa0JI01aeMoe.

OIIBIT 3. O6pa3oBanue coacii ammonus. (TATA).

CMouHTe JTHO M CTEHKH CTaKaHa KOHIICHTPHUPOBAHHOW COJITHOM KHCIOTOH, OCTaTOK
KHUCTIOTBI cielite obpaTHO B KoiOy. CTakaHOM HaKpOWTE THUTelb, CMOYEHHBIH PacTBOPOM
amMuaka. O0ObsICHUTE HAOIIOaEMOE.

OIIBIT 4. T'mapoan3 MoJieil aMMOHUSL.
Uccnenyiite xapaktep cpeapl pactBopoB NH4Cl u (NH4)2SOs4. Ilouemy TBepablit
(NH4)2CO3 3ameTHO maxHeT aMMHUakoM? (TEOPETHYECKHIA).

OIIBIT 5. OTHollleHre MoJiel aMMoHus K HarpeBanuio (TSATA).

1) Harpeiite mpoOupky c¢ xmopuaoM amMMmoHHsS. OOBSCHHUTE Ha CTEHKaX MPOOUPKU
0eJoro Hajera.

2) Harpeiite mpoOupky ¢ AMXpOMaTOM aMMOHHs [0 Havana peakiuu. OOBbsSCHUTE
BYJIKAHOOOpa3HOE MPOTEKaHHE PEaKIUu.

OIIBIT 6. BoccTaHOBUTENRLHBIE Y OKUCIUTENLHBIE CBOMicTBA TuApokcriaaMuHa. (TIATA).
1) KMnO;s + H2SO4 + NH20H —
2) FeSO4 + H2S04 + NH20H —




OIIBIT 7. BoccTaHOBUTENBHBIE M OKACIUTEILHBIE CBOMCTBA HUTPUT-MOHA. (TSTA)
1) KI + H2SO4 + NaNO, —
2) KMnO4 + H2S04 + NaNO, —

OIIBIT 8. JIucuponopiimoHupoBaHKe HUTPUT-HOHA (0Opa3oBanue u criag HNO>).

Kpucrannam HuTpara HaTpusi OpuiedTe KOHUECHPTHPOBAHHYIO CEPHYIO KHUCIOTY.
OObsicHUTE TIOSIBIIEHNE KPACHO-OYpPBIX MapoB.

OIIBIT 9. OtHowmieHue HUTpaTOB K HarpeBanuto. (TAT'A).
1) Harpeiite npoOUpKy ¢ O€3BOAHBIM HUTPATOM CBHHIIA.
2) Harpeiite npoOKpKy C HUTPATOM KOOAJIbTA.
OO0bscHuTEe HAOIIOaEMOe, CPAaBHUTE TEMIIEPATyPhl Pa3IoKEHHs TaHHBIX HUTPATOB.

OIIBIT 10. OxucauTeNIbHEIC CBOMCTBA a30THOM KUCIOTHL (TSICA).
1) Mg + HNO}(pa36) —

2) Cu + HNO3(pass) —

[TpoOupky ¢ MepIO clierka HarpemTe.

JlaGopaTtopHasi pa6ora Ne 5

XHUMHYECKHeE CBOMCTBA rajlIoreHoB U MX COeIMHEeHU M

Lenv pabomul: u3yuums ce0UCMBA 2a102€HO8 U UX COCOUHEHUI.

OIIBIT 1. TMonyyenue ranoreHos. (TAT'A).

A) B mpobOupky ¢ Ta300TBOJHON TpyOKoW momecTtuTe mopomok MnOz , mpueiite
KOHLIEHTPUPOBAHHOM COJISTHOM KHCJIOTHI B TAKOM KOJMYECTBE, YTOObI OHA MOKpPbLUIA BECh CIOU
MnO, . Cmech OCTOPOKHO TOJIOTPEHTE M BBIICTSIOMIMIACS Ta3 HMCCIECIYHTE C MOMOIIBIO
pactBopoB Kl u KBr. OrmeTsTe 11BET pacTBOpOB.

b) Ilponycrure xyop uepe3 pacTBop wieno4u. PacTBop coxpaHute Uisl JajbHEHIINX
OTIBITOB.

B) IlpomycTtute xiop dyepe3 pacTBOp BOIbl. PacTBOp coxpaHuTe Ui JalbHEUIINX
OTIBITOB.

OIIBIT 2. OxucnurenbHble cBoMicTBA rasioreHoB. (TAT'A).

A) B mnpobupky ¢ NaxS BielTe HECKOJBKO Karelb XJIOpHOW Bojabl. OOBsSCHHUTE
Ha0JIFOJaeMoe.

b) k pactBopy monmHo#l Boawl mo karuiaMm mpuieiite pactBop NaxSOsz . OOwscHuTe
HalJIrOJaeMoe.

OIIBIT 3. CpaBHEHHME BOCCTAHOBUTEIbHBIX CBOMCTB rajjoreHoB. (TSAT'A).

Hacwimbre B otnenbubie npobupku Kl u KBr. O6neiite coiv HECKOTBKUMHU KaIlJIsIMU
KOHILIEHTPUPOBAaHHON cepHOM kucinoTod. HabmromaliTe OKpacKy BBIISNSIIOMIMXCS TapoB,
OCTOPOKHO MCCIEAYHTE UX 3alax U peaklMio Ha jakmyc. CoCTaBbTE ypaBHEHUS PEAKIUH.

OIIBIT 4. I'mapoans raauaos.
HUccnenyiite xapakrep cpensl pactBopoB NaCl , AICls , NaF , KBr ¢ momouipto
nakmyca. O0bsCHUTE HAabII0AaeMOe.

OIIBIT 5. CpaBHeHME OKHCIUTENBHOM akTtuBHOCTH okcoxiopar (1) oxcoopomar (V)

HOHOB.
Cpasuute B3aumopeiicteue pactBopa Kl ¢ pactBopamu KCIO u KBrOs . O0bsicHuTe
HaOmo1aeMoe.



OIIBIT 6. BausHue cpepl Ha OKUCIUTENbHYIO aKTUBHOCTD OKcoxJiopar (1) okcobpomar
(V) noHos.

B nmByx npobupkax ¢ pacrBopom KCIO u KBrOs mo6aBwsre pactBop Kl. 3arem B
pOOHPKHU MpUIIeHTE pa30aBICHHYIO CEPHYIO KUCIOTY. CpaBHUTE U OOBSICHUTE PE3yIIbTATHI.

Kl + H.SO4 + KCIO —

Kl + H,SO4 + KBrO3z —

OIIBIT 7. OGpa3oBaHUE NOIHOBATOW KHUCIOTHI M €€ OKHCIUTENbHBIC CBOWCTBA.

A) K cunpHO paszbaBneHHoMy pactBopy Kl mpuieiite mo kamisM XJIOpHOH BOJBI.
OObsicCHUTE TIOSIBJICHUE OKPACKU PAcTBOPA.

B) x pactBopy KBrOs npuneiite mo xamisim pactBop NaxSOz . O0bsicHUTE TIOSIBIICHHE, a
3aTe€M HCYE3HOBEHHE OKPACKU pacTBOPA.

B) KIO3 + H2SO4 + KI —

KIOs + H2SO4 + Na;SO3 —

JlaGopaTtopHasi pa6ora Ne 6

XuMH4YecKHe CBOMCTBA KUCJI0POAA, CePbl M UX COCAMHEHU I

Lenv pabomul: Hzyuums ceoticmea coeQuneHUll KUCiopood U cepbi.

OIIBIT 1. IlosydyeHue KHUCAOPOJAA PA3TOKEHUEM COJEH M €ro OKHUCIHUTEIbHBIE
CBOMCTBA.

Paznoxxennem okcoopomara (V) xamust B mpucyrctBu MnOz mosydnte KUCIOPOa H
cobepute ero B JBe MpoOUpKU. BHecuTe B pa3Hbie MPOOUPKH ¢ KHCIOPOIOM TOPSIYUA KpaCHBII
dhocdop u ropsiayio cepy. O0bsicHUTE HAOIIO1aeMOe.

OIBIT 2.  Paznoxenue  kpucciaamioruapara  CuSO4*5H,0,_ Ob6pazoBanue
aKBaKOMILJIEKCA.

B mpoGupky BHecuTe okojio 1 T KpuctaioruapaTta cyiabdara MeIud U Harpeire.
O06bscHuTe HaOmoaaemoe. Oxmaaute NpoOUPKy U mprieTe 5-10 M AUCTHITUPOBAHHON BOJIBI.

OIIBIT 3. OKHCANTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA NEPOOKCH/IA BOJOPOIA.

A) K pactBopy umoamma Kajus, MOJKUCICHHOTO pPaBHBIM OOBEMOM paz0aBICHHOMN
CEpHOM KUCIIOTHI, IPUJICITEe pacTBOp Mepookuca Bojgopoaa. OObsicHUTE HabII01aeMoe.

b) K moakucieHHoMy, pa30aBJICHHOW CEPHOM KHUCIOTOW, K PacTBOpPY IEepMaHraHaTa
(V1) kanust mpusieiiTe pacTBOp Hepekuch Boaopoaa. OObsICHUTE HaOII01aeMoe.

B) YcranoBure, kakoii ra3 BbIACNSETCS PU HATPEBAHUU MEPEKUCH BOJAOPOIA.

OIIBIT 4. IlonyyeHue U pacTBOPUMOCTD cyabbuaos. (TATA).

B npo6upku ¢ pacteopamu coneit K, Fe*2 | Cd*?, Cu*?, Zn*? mpubaBbTe pacTBop
Na2S. OtMeTbTe B Kakux MpoOMpKax oOpa3yroTcsi ocajkd. Hamummre ypaBHEHUS peakiui u
npoussenenue pactBopumoctu. KJ, FeSOs , Cd(NOs)2 , CuSOs, ZnSOs; .

OIIBIT 5. ITonHbIi TUAPOJIN3 CYNb(UIOB.
K pactopy, conepxamemy uousl Al*3 | mpuneiite pactBop NazS. OmbITHBIM myTeM
JTOKKHUTE 0CAT0K KaKoro coeuHeHus oopasyercs npu 3toM. Alx(SOa)3 .

OIIBIT 6. BoccranoutensHbie cBoiicTBa NapS.(TAT'A).
K cunpHO pa3baBieHHOMY, UM TOJKUCIEHHOMY pa30aBIE€HHOW CEpHOM KHCIOTOM, K
pactBopy KMnO4 npuiieiite NazS. O0bsicHUTE MOMYTHEHUE pacTBOPA.

OIIBIT 7. OKUCAUTENBLHO-BOCCTAHOBHUTEIbHEIE CBOMCTBA SO3% .




A) x pactBopy HoAHOM BobI puieiite pactBop Na:SOsz . O0bsicHUTE 06ecIBEUnBaHNE
pacTtBopa.

Bb) x pactBopy Na,SOs , moakucieHHOTo pa30aBIIEHHON CEPHON KHUCIOTOM, MPHIICHTE
pactBop Na.S. O0bsiCHUTE TOMYTHEHHE PAaCTBOPA.

B) x pactBOopy mmxpomaTa Kayusi, MOJKHCICHHOTO pa30aBIEHHON CEpHOW KHCIIOTOM,
npuieiire pactBop NaxSOs.

OIIBIT 8. Tlony4yeHne THOCEPHOU KUCIOThI U €€ paclal.
Uccnenyiite neiicTBUs CONSHOW KHUCIOTHI Ha pactBop THOCynb(dara (VI) nHaTpus.
OObsicHUTE BbINA/ICHUE OCAKA.

OIIBIT 9. TlonyyeHue u cBOMCTBA TETPOTUOHATA HATPUS.

B npobupky ¢ nonHo#l Bomoil mpubasisieTe Mo KarjsiM pacTBOp THOCYJb(aTa HaTpHs
no obecuseunBanud. IIpoBeppTe, OyayT M NPOUCXOAUTH 3aMETHbIE W3MEHEHUsS IpU
n00aBJICHUH K pacTBOPY pa30aBI€HHON CEPHOM KUCIOTHI?

OIIBIT 10. BsauMoaelicTBHE METANIOB C pPa30aBICHHON M KOHIIEHTPUPOBAHHONW CEpHOM
kucinotoi. (TATA),

Cu + H2SO4(xomm) — Mg + H2SOu4(xonn) —

Cu + H2SO4pass) — Mg + H2SO4pass) —

JlaGopaTopHasi padora Ne 7

XuMH4ecKre CBOMCTBA XPOMA U ero COeAMHEeHHU U

Ileab pa0doThl: W3Y4UTh CBOMCTBA XpOMa U €r0 COCIMHEHUH. YCTAaHOBUThH 3aBUCUMOCTD
KHCJIOTHO-OCHOBHBIX M OKHCIIMTEIbHO-BOCCTAHOBUTENILHBIX CBOWCTB COEIMHEHUI Xpoma OT
CTEIEHU €T0 OKHCIICHHUS.

Texnuka 0e30MACHOCTH: COJIM XpOMa SIIOBHUTHI. Te€pMHUUECKOE PA3IOKEHUE NUXpoMaTa
aMMOHHMSI COTIPOBOKIAETCsl BEIOPOCOM pACKAJICHHBIX YacCTHII, BO M30eKaHUE MONaJaHusl YacTUIl B
rJla3a He HAKJIOHATHCS HaJl PEeakIMOHHBIM cocyoM. OmNbIT NpoBOAUTH Moj TAroil. Bo uzbexanue
XUMHUUYECKUX 0KOTOB MPOSBISTH OCTOPOKHOCTH NMPU pabOTe C KOHIICHTPUPOBAHHBIMU PACTBOPAMHU
KHUCIIOT U LIeJI0YaMHU.

OIBIT Nel TIOJTYYEHWE U U3YYEHUE CBOMCTB I'MIPOKCHUJIA XPOMA (11)

[puOopbl W peakTUBBL: MPOOHPKH, PACTBOPHI THUIPOKCHIA HATPUS, CEPHOU KHCIIOTHI,
pactBop cosu xpoma (I1) mosryunts y mabopaHTa HEMOCPEACTBEHHO MEPE] MPOBEICHUEM OIIBITA.

BeinonHenue ombiTa: B 2 mpoOupku ¢ pactBopamu coseid xpoma (Il) mpumute pactBop
rupokcuia Hatpus. Uto nomydaercs? Kakumu cBoiictBamu o6i1amaet ruapokeua xpoma (11)?

3ajganue: COCTaBUTh YypaBHEHUs peakuuid. Crenatb BBIBOJ O KHUCIOTHO-OCHOBHBIX
corictBax ruapokcuaa xpoma (Il). OObsicHUTH, MOYEMy W3MEHSIETCSI TPU CTOSHUHM Ha BO3IyXe
oKpacka pactBopoB coequHenuit xpoma (I1). [IpuBenure ypaBHEHHs OKHCIICHHSI COSTMHEHUH XpoMa

).

OIIBIT Ne2 ITOJIYUHEHUE OKCHUJIA XPOMA (111)

Ipubopsr u  peaktuBbl: jguxpomar ammouus (NH4)2Cr.07  (kpucraummdyeckuii),
acOecTpoBaHHas ceTka, ¢paphopoBasi CTyMKa C MECTUKOM, PaCTBOPHI THAPOKCHIA KAIUS U CEpPHOU
KHUCIIOTHI, CIIUPTOBKA.

Boimonnenue ombita: B GapdopoBoil  CTYMKe H3MEIbUUTh 1O MOPOIIKOOOPa3HOTO
COCTOSIHHSI UXPOMAT aMMOHWUSI, 3aT€M TePEHECTH €ro Ha acOECUPOBAHHYIO CETKY, HACKINATh TOPKOMH
u HarpeTb. HaOmromaem OypHoe pasznokeHue coiud. OTMETUTh M3MEHEHHE OKpPACKH BEIIeCTBA.
[TpoBepuTh PacCTBOPUMOCTH 00OPA30BABIIETOCS MPOYKTA B KHUCIOTAaX U IIEI0YaX.




3a/laHe: COCTaBUTh YPABHEHUSI OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHON PEAKIIMU PA3I0KEHUS
muxpoMata ammonus. Crenate BbIBOJ O cBoiictBax okcuypa xpoma (lll) u Tepmuueckoii
YCTOMUMBOCTU JTUXpOMaTa aMMOHHSL.

OIIBIT Ne3 [TOJIYUYEHUE Y U3YUYEHUE CBOMCTB I'MJIPOKCUIA XPOMA (111)

[pubopsl 1 peakTuBBL: pacTBOpHI cyiabdara xpoma (Il), ruapoxcuaa HaTpus, CONSTHOMN
KHUCJIOTBI.

BeimonHeHne ombiTa: B JIBE MPOOHPKH HauuTh 1Mo 4-5 kamenb cynbgara xpoma (Il1), u
J00aBIIATH M0 KAIULIM PacTBOP TMAPOKCHIA HATpUs IO BBINAJCHUS OCAIKa CEpO-3€JICHOTO IIBETA.
DKCTIEPUMEHTAIBHO JI0Ka3aTh €ro aM()OTEPHOCTb.

3aJaHue: COCTaBUTh MOJIEKYJISIPHbIE U MOJIEKYJISIPHO-UOHHbIE ypaBHEHUsA. ClienaTh BbIBOJL
o cBoiicTBax ruapokcuaa xpoma (I11).

OIIBIT Ned THJIPOJIN3 COJIEM XPOMA (l11)

[IpuGopbl U peakTUBbL: pacTBOpbl cyabdara xpoma (I11), xnopuaa xpoma (l1l), kapbonara
HaTpHsl, YHUBEpCaIbHas MHAWKATOpHas Oymara.

BrinosiHeHre onbITa: HHIUKATOPHON OyMaroi onpenenuTh peakiuio cpeasl PH pactBopoB
cynbhara u xnopugoB xpoma (l1l). K 5-7 kamusam pactBopa cynegara xpoma (111) nobasnsats no
KaruIsiM pacTBOp kapOoHaTa HaTpus A0 0Opa3oBaHus ocaaka. Habmomaem BeIieieHre rasa.

3ajaHue: COCTaBUTh MOJIEKYISPHBIE U MOJIEKYISPHO-MOHHBIE YpaBHEHHS THIpPOJIU3a
cynbdara u xymopuaa xpoma (I11). Hammicate MosekynsipHble W MOJIEKYIISIPHO-HOHHBIE YpaBHEHUS
B3aUMOJIEUCTBHS Cyib(ara Xxpoma 1 kapOoHara HaTpus. CenaTh BHIBOJIBI O CBOMCTBAX THAPOKCUIA
u couneit xpoma (I11), ycrnoBusix npoTexaHusi MOJIHOTO THAPOIIH3A.

OIBIT Ne5 KMCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIA XPOMA (V1)

[Tpuboper u peaktusbl: okcup xpoma (VI) kpucrammmdeckuii, TMCTHUTMPOBAHHAS BOJIA,
pacTBOp TUIPOKCHIA Kalusl, YHUBEpCcallbHasi MHIUKAaTOpHAs Oymara.

BeinosiHeHne ombiTa: B MPOOMPKY Hackimath HeMHOTo okcuma xpoma (V1) m mobGaBuTH
Boapl. OTtmewaeM wu3MeHeHWe okpacku. Omnpeaenuts PH cpempl. K comepxumomy mpoOupku
MIPUWINATH pacTBop menour. OTMeyaeM U3MEHEHHE OKPACKU.

3agaHue: COCTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-UOHHBIE YPaBHEHUSI, C/IEaTh BHIBOJ O
KHCJIOTHO-OCHOBHBIX CBO¥cTBax okcuma xpoma (VI).

OIIBIT Ne6 YCJIOBYA CYILIECTBOBAHIS XPOMATOB U IUXPOMATOB

ITprGops! ¥ peakTUBBI: PACTBOPHI AMXpOMAaTa Kalus, XpoMara Kajus, CEpHOH KHCIIOTHI,
THAPOKCUIA KAJTHS.

BeinonHenue ombita: B NpoOMpKY HamuTh 4-5 Kamenb Xpomara Kajaus U Jo0aBHTh 2-3
KaluIi pacTBOpa cepHOM KucioTel. OTMmedaeM u3MeHeHHe okpacku. K 4-5 kamsm pactBopa
JMXpomara Kaiusi Jo0aBUTh 2-3 Kaluld pacTBopa Trujapokcuaa kamusa. OTMmedaeM H3MEHEHUe
OKpacKH.

3aj1laHMe: COCTaBUTh MOJIEKYJISIPHBIE M MOJIEKYIIPHO-UOHHBIE YPABHEHUS IpeBpallCHUsI
Xpomara Kalus B Juxpomat u oopatHo. Crenarb BbIBOJ 00 YCTOWYMBOCTH XPOMATOB U IMXPOMATOB
B 3aBUCUMOCTH OT CPEJIBL.

OIIBIT Ne7 OKUCIUTEJILHBIE CBOMCTBA COEJIMHEHNI XPOMA (V1)

IpuGopbl ¥ peakTUBBI: pacTBOPHI AMXpOMaTa Kalus, Cylb(puTa HaTpus, Hoauaa Kaius,
CEPHOM KHMCIIOTBI, COJITHOM KHCIIOTBI, CEPOBOIOPOAHOMN BOJIBI, CYNIb(hHIa aMMOHUSL.

BelnosiHEeHME OMbITa: K pacTBOPY AUXpoMara Kaius J00aBUTh 2-3 Karld pacTBOpa CEpHOM
KHCIIOTBI, 3aTeM I10 KarlIsiM pacTBop cepoBoaopoaHoi Bopl (1w (NH4)2S) 1o n3meneHus okpacku
pactBopa. OTMeuaeM moMyTHeHHe pacTBopa. C ueM 3To CBsI3aHO?

B npoOupky HanmuTh 4-5 Kamnenb Juxpomara Kajius, 100aBUTh 2-3 KaIlTl pacTBOpa CEpHOU
KUCJIOTBI U TIO KaIIsiM J00aBIISATh pacTBOP CyIb(pUTa HATPUS IO U3MEHEHHS OKPACKH.

B npoOupky BHecTH 4-5 Kamenb pacTBopa JIUXpoMaTta Kajusl, HOAKUCIUTE 2-3 KalIsIMU
CEpHOM KHCIIOTHI U TOOABIIATH MO KATUIAM PACTBOP MOM/Ia KajHs 0 U3MEHEHHUS! OKPACKH.




3agaHue: COCTaBUTh YPaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHiA, PACCTABUTH
KO3((PUIIMEHTBI, UCIOIb3YSI MOHHO-IEKTPOHHBINA crocod. Crenate BBIBOA 00 OKHMCIUTEIBHO-
BOCCTaHOBUTEJILHON CIOCOOHOCTH IMXPOMATOB.

OIIBIT Ne8 [TOJIVUHEHUE MAJIOPACTBOPUMBbIX OCA/ZIKOB

[Ipubopbl U peakTUBBI: PacTBOPbl XpoMaTa Kajus, HUTpaTa Oapus, HUTpaTa CBHHIA,
HUTpaTa KaJMusi, HUTpaTa cepeopa.

BelnonHeHye onpiTa: B YEThIpe MPOOUPKH BHECTH 1O 4-5 Kamelb pacTBOpa XpoMaTa Kajus,
3aTeM J100aBUTh B KaXKIYI0 MPOOUPKY 1o 2-3 Karud HUTparta Oapusi, HATpaTa CBHHIA, HUTPATA
KaaMus, HUTpara cepedpa. OTMETHTh OKPACKY BBITABIINX OCAJIKOB.

3agaHue:  COCTaBUTb  MOJIEKYJSIPHbBIE M MOJICKYJISIPHO-WOHHBIE  YpaBHEHUS
COOTBETCTBYIOIIMX peakuuil. Crenate BBIBOA O CBOWCTBaX XpomatoB. [IpuBectu 3HaueHus
MIPOU3BENICHNS] PACTBOPUMOCTH XPOMATOB U IUXPOMATOB.

KOHTPOJIBHBIE BOITPOCHI

1. Kak u3MeHSIFOTCSI KMCIIOTHO-OCHOBHBIE CBOMCTBa OKCHIOB B psiy: CrO, Cr.0s, CrOz?
2. Kakyto peakuuio cpenpl umeer pactBop Hutpara xpoma (l11)? OrBer obGocHoBath, Hamucas
COOTBETCTBYIOIIME YPABHEHNSI B MOHHOM M MOJIEKY/ISIPHOM BU/IAX.
3. CocTaBUTh ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIHii, M0100paTh KoY UIIEHTHI
UCIIOJIb3YsI HOHHO-3JIEKTPOHHBIHN crloco0:

a) CrClz+H20,+NaOH — NaxCrOs+NaCl+H:0,

0) Cr(NO3)3+Br+KOH — KoCrO4+KBr+KNOs+H:0,

B) Cr2(SO4)3+PbO2+KOH — K>CrO4+PbSO4+H?0.
4. Kakoit o00beM Traza BbIIENUTCS MpH B3auMoJeWcTBMM 3,3 T JUXpoMaTa Kalus C
KOHIICHTPHUPOBAHHOM COJITHOM KUCIIOTOH (H.Y.)?
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XuMH4YecKre CBOMCTBA COeIMHEHNI MapraHua

Heab pa6oTbl: W3yunTh cBoicTBa coemuHenui mapranma (I, 1V, VI). YcranoButs
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX M OKHCIUTEIILHO-BOCCTAHOBUTEIBGHBIX CBONCTB COCIMHECHUM
Maprasiia OT CTEIICHH OKHCIICHUSI.

TexHuka 0€30MaCHOCTH: TIPOSIBIATH OCTOPOKHOCTH IPH PadOTE ¢ KOHIICHTPUPOBAHHBIMU
KUCIIOTAaMH, OCOOCHHO TpH HarpeBaHuu. He pJomyckaTh NoONagaHus K KPUCTALIAYCCKOMY
MepPMaHraHaTy Kalusl KOHIEHTPUPOBAHHON CEpPHOWM KHCIIOTBI, T.K. TPH OSTOM 0Opaszyercs
B3pbIBoomacHble cMecH. [lomHnTh, uTo KMNO4 paspymaer TKaH! U OCTaBIISIET MSATHA Ha KOXKeE.

PeakTHBBI: pacTBOpBI COJISIHOM, CEpPHOM, a30THOM KHCIOTHL, cyibdara Mapraxia
(I1),moporiikooOpa3HbIil BCMyTaT HaTpust U okuch cBuHIa (1V), fiomHas Bojaa, pacTBOPHI CyibhuIa
aMMOHHUsI, KapOoHaTta Hatpus, okcua Mapranna (V) kpucraMyeckwii, TmepMaHraHaT Kayds
KPUCTAUTMYCCKHIA, PACTBOPHI IIEPMAHIaHaTa KaJlks, HOMUIA KaJkisl, IEPEKUCH BOJIOPOIa, CyilbduTa
HATpUsl, TUAPOKCHIA HATPHSI.

OIIBIT Nel B3AMMOJIEMCTBUE MAPTAHIIA C KUCJIOTAMM

BeimoiHenve onbiTa: B 3 IpoOUPKH HAIUTH 110 5-7 Kamenb pactBopoB kuciot: HCI, H2SO4,
HNOs. B uerBepTyro nmpoOUpKy BHECTH Takoe ke KojanuecTBo KoHLeHTpupoBaHHOoH HNOs. Bo Bce
npoOHpKH J00aBUTh MOPOIIKOOOpa3HbI MapraHen. OTMETHUTb, B KaKUX NMPOOUpPKAX MPOTEKaeT
peaxiys.

3ajlaHMe: COCTaBUTh ypaBHEHHs B3auMoJieWcTBuUs Mn ¢ pactBopamu kucnot. Crenatb
BBIBOJT 00 OTHOILICHUH MapraHia K KUcioTaMm.

OIBIT Ne2 TIOJTYYEHWE U U3YUYEHUE CBOMCTB I'MJPOKCUIA MAPI'AHIIA
(1)

BeimonHenue ombita: B 2 npoOUpKU BHECTH Mo 5-7 kaneib pactBopa MnSOs, u mo 5-6
Karenb pacTBopa rujapokcuaa Hatpus. OTMeTuTh 1BeT 00pa3oBaBIIMXCA 0caakoB. Conepikumoe
NepBOi MPOOHPKH MepeMeIIaTh CTEKITHHON MalouKOi 10 U3MEHEHHS OKPACKH, a K COACPKUMOMY
BTOpO# npooupku npuauth pactBop HCI 1o pactBopenus ocanxa.




3ajgaHue: COCTAaBHTh MOJICKYJISIPHBIE M MOJIEKYJSIPHO-MOHHBIC YpPAaBHEHHUS UL BCEX
IpoJENaHHbIX  peakuuil. Chemarb BBIBOJL O  KHCIOTHO-OCHOBHBIX U OKMCIIHUTEIIBHO-
BOCCTaHOBHUTENbHBIX cBoicTBax MN(OH),.

OIIBIT Ne3 MAJIOPACTBOPUMBIE COJIM MAPI'AHLIA (I1)

BeinonHenue onbITa: B 3 MpoOUPKU HATUTH 110 4-5 Kamenb pacTBopa Cynb(ara Mapratia u
N00aBUTH paBHBIE KoJMuecTBa pacTBOpoB: B mepByto — NazCOs, Bo Bropyto u Tpersio — NazS. B
NEPBYI0O U BTOPYIO MPOOMPKY mpwiuth 1o Karmwism pactBop HCl no pactBopenust ocaika, a
COZIEP)KUMOE TPEThEH NPOOMPKU IepeMeliaTh CTEKISIHHOM NaJO4YKOW JI0 M3MEHEHHs OKpacKu
ocaJiKa.

3aJaHue: HayucaTh MOJIEKYIISIPHBIE M MOJIEKYJISIPHO-MOHHbIE ypaBHEHUs peakiuid. Crenath
BBIBOJ] O CBOICTBaX MaJOpacTBOPUMBIX coJieit Mapranua (I1), mpuBectu 3HaueHUs UX IPOU3BEICHUS
PacTBOPUMOCTH.

OIIBIT Ned TUJIPOJIN3 COJIEM MAPT'AHIIA (11)
BhInoHeHHe ONbBITa: HAHECTH HAa YHUBEPCATBHYIO WHIUKATOPHYIO Oymary To Karuie
pactBopa cynbgara mapranmna (I1) u xnmopuaa mapraniia (11). Onpenenuts peakiuio cpejst (PH).
3amaHue: COCTaBUTh MOJICKY/SIPHBIE W MOJICKYJISIPHO-HOHHBIC YPaBHEHUS THAPOJIH3A
cynbdara mapranma (1) u xmopuna mapranma (I1). Caenate BEIBOJ O CBOMCTBAX CoJiel Maprasiia

().

OIIBIT Ne5 BOCCTAHOBUTEJIbHBIE CBOMICTBA COEJMHEHUIA MAPT AHIIA
(In

Brimonsenue ombita: 1. B mpobupky nomectuts 8-10 kamnens a30THON KUCIOTHI U 1 Karuo
pactBopa MnSOs. [loGaBute NaBiOs, mepemernath, 1aTh OTCTOSTHCS 10 WU3MEHEHHS OKPACKU
pacTBopa.

2. B mpobupky Hamute 8-10 kamenmb pacTBOpa a30THOM KHUCIOTHI, J0OABUTH HEMHOTO
okcuna ceuHma (IV) u 1 xarmo pactBopa MnSOs. ConepskuMoe OCTOPOYKHO TPOKUIISITHTh, JIATh
OTCTOSITHCSA M OTMETUTH OKPACKY PacTBOpa.

3ajaHue: COCTaBUTh YPaBHEHMS OKHCIMTEILHO-BOCCTAaHOBUTENBbHBIX peakiuidl. Caenarh
BBIBOJT 00 OKHCIIMTEIBHO-BOCCTAHOBHUTEIILHOM CrtocoOHOCTH coemruernii Mapranmna (11).

OIbIT Ne6 OKUCJIUTEJIBHBIE CBOMCTBA OKCUJIA MAPTAHIIA (1V)

BeinonHeHue ombita: B NMPOOUMPKY HaIUTh 3-4 Kaljik COJISHOM KHUCIOTHI U J100aBHUTH
MuKpolmnarenu okcuga mapranua (1V). Cnerka nomorpers coAepKumMoe NpoOUPKH U MO IBETY U
3amaxy OINpeeUTh BbIACIUBIIUIACS ra3.

3ajaHue: COCTaBUTh YPAaBHEHUE OKHCIUTEIbHO-BOCCTAaHOBUTEIbHOHN peakuuu. Caenath
BBIBOJT 00 OKHCIIMTEIBHO-BOCCTAHOBHUTEIILHOM CrocoOHOCTH oKcuia Mapranma (1V).

OIBIT Ne7 [TOJIYVUYEHUE TETPAOKCOMAHI'AHATA (V1) KAJIMA

Boimonnenue onbita: criasuth B npodupke KCIOz ¢ kycoukom KOH u HecKoJIbKUMHU
kpynuHkamMu MnQOz. [TomydeHHbIH CIuiaB COXPaHUTD IS TOCIETYOIINX OIBITOB.

3agaHue: COCTaBUTh ypaBHeHHe peakuuu. Craenath BbIBOJ 00 OKHCIMTEIBHO-
BOCCTaHOBHUTENBHOM criocoOHOCTH oKcra Mapraniia (1V).

OIIBIT Ne§ BOCCTAHOBUTEJILHBIE CBOMICTBA COEJJUHEHWI MAPI AHITA
(V1)

Bemmonnenue ombita: Kk pactBopy KoMnOs mnpuwmute xiopHyto Boay. OOBSCHUTH
HalJro1aeMoe.

3ajgaHue: COCTaBUTh ypaBHeHHE peakiuu. Caenate BBIBOA O BOCCTAaHOBHUTEIBHBIX
cBoiicTBax noHa MnO4%.

OIBIT Ne9 OKUCJINTEJILHBIE CBOMCTBA COEJIMHEHUI MAPT AHIIA (VI)

BeinmonHeHue onbiTa: K nojakuciaeHHoMy pactBopy FeSOs nob6asuts KoMnOs. O0bscHUTH
HalJro1aeMoe.

3ajaHue: COCTaBUTh ypaBHEHHE peakimu. Crenarh BBIBOJ 00 OKHCIUTENBHBIX CBOMCTBAX
noa MnO4%",

OIBIT Nel10 JTUCITPOTTIOPITMOHUPOBAHUE COEJMHEHWIT MAPI' AHIIA (VI)




Bemmonnenne ombita: kK pactBopy KoMnOs 106aBUTH HECKOJIBKO Karlellb yYKCYCHOM
KUCTOTHl. OOBSICHUTH N3MEHEHNE OKPACKU PaCcTBOPA U BBINIAJICHHE OCAIKA.

3alaHne: COCTaBUTh ypaBHEeHUE peakiu. Caenarb BBIBOJ O YCTOMYMBOCTU COEIMHEHUIA
Mn (VI).

OIIBIT Nell1 PA3JIOXKEHUE ITEPMAHI'AHATA KAJIUA
BeimonHeHnne onbiTa: B MpoOUpKy MONOXKHUTh 3-4 kpuctawmka KMnOs, ykpenuts ee
TOPH30HTAIGHO B IITATHBE, HArpeTh. BBIICNSAIOMMNACSI KHCIOPOa OOHAPYKHUTh C ITOMOIIBIO
Treromel tyauHku. [locne oxnaxxaeHus K coaepkumMomMy 100aBuTh 8-10 kamnens Bojpl. [1o okpacke
00pa30BaBILETOCS PACTBOPA U 0CAIKA OTIPEICITUTH COSTUHEHHMSI.
3aganue: cocTaBuTh ypaBHeHHe pasnoxenust KMnOg.
OIBIT Nel2 OKUCJIMTEJILHBIE CBOMICTBA COEJMHEHUI MAPI'AHLIA (V1)
Bemmonaenne ombita: 1. B mpoOupky Hamuth 3-4 karum pactBopa KMnOg, 2-3 kammm
CEpPHOM KUCIIOTHI U MO KaIuIsIM J00aBJIATh pacTBOp Hoauaa Kanus. s nmoarBep:kaeHus BbIIEICHUS
Homa B mpobupky BHecTH 8-10 kamenb pacTBopa Kpaxmalia M JOOaBUTh Kalljllo MOJY4EHHOTO
pacTBopa.
2. Baectr B ipobupky 3-4 karum pactBopa KMnQOgy, 2-3 karm pacTBopa CEpHOI KHCITIOTHI
u 4-5 xarens pactBopa H202. OTMeuaem obeciiBeunBaHNE pacTBOPA M BBIZICTICHHE Ta3a.
3ajaHue: COCTaBUTh YPaBHEHMS OKHCIMTEIILHO-BOCCTAaHOBUTENBbHBIX peakiuid. Caenarh
BBIBO/] 00 OKUCIIUTEILHO-BOCCTAHOBUTEIILHOMW CIIOCOOHOCTH coenunenuit Mapranmna (VI1).
OIIBIT Ne13 BJIMAHUE PEAKIMN CPEZIbI HA XAPAKTEP BOCCTAHOBJIEHU A
IMEPMAHI"AHATA KAJIUA
BeimosiHeHHE OnbITa: B TPU MPOOHPKH HATHTH 110 3-4 karum pactBopa KMnOs i 1o6aBuTh:
B TMIEPBYIO — 2-3 KaIuTl CEpHOW KUCIIOTHI, BO BTOPYIO — 2-3 KalUTl BOJBI, B TPETbIO — 5-6 Karemb
THIPOKCHAa Kanmusi. Bo Bce Tpu mpoOMpKH J00aBUTH MO KaruisiM PacTBOP CyiIb(pHUTa HATpUS 10
HCUYE3HOBEHMs (PHOJIETOBO-MAJIMHOBOIO OKpammBaHus. [Io okpackam MHOJIydeHHBIX pacTBOPOB U
0CaJIKOB OIIPEEIIUTh COEJMHEHUS] MapraHiia.
3ajlaHMe: COCTaBUTh YPABHEHUsI OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. Crenarsb
BBIBOJI O XapaKTepe BOCCTAHOBJICHHs INE€pPMAHTaHaTa Kajdus B 3aBUCUMOCTH OT PEAKLUM CpEmpl.
[IpuBecTr 3HaYEHNS SIEKTPOIHBIX TOTEHIIUATIOB CUCTEM.
KOHTPOJIBHBIE BOITPOCBHI
1. Kak M3MeHSI0TCSI KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHIIOB B psaxy: MnO, MOz, MnO,, MnQOsg,
Mn,O7?
2. Kakyro peakmmio cpemsl mmeer pactBop cyibhara Mn(ll)? Orser obGocHOBaTh, Harmvcas
COOTBETCTBYIOLINE PEAKIHH.
3. CocTaBUTh ypaBHEHHE OKHMCIUTENBHO-BOCCTAHOBUTEBHBIX PEAKLUH, ONpPENeTUTh OKUCIUTEb,
BOCCTaHOBUTEIIb; I0J0OPaTh KOI(MPUIIMEHTHI, UCIOJIb3Ys HOHHO-3JIEKTPOHHBIN COCOO:
a) MnO2+KCIO3+KOH — KoMnOgs + ...,
0) Cr2(S04)3+tKMnO4+KOH — K>CrOs+ ...,
B) NaJ+MnO2+H2SO04 — I+ ...
4. Kaxkoii o0beM cepoBojiopofa (H.y.) HeoOxomumo B3sTh st obecupeunBanus 200 mu 0,1M
pacTBOpa NepMaHraHaTa Kauus?
5. Ckonpko rpaMMoOB HMUTpUTa Hatpus coaepxkanoch B 400r pactBopa NaNOz, ecnmu mis ero
okucneHus notpedosanock 2 mutpa 0,02M pactBopa nepmanrasara kanust. OnpeaeiauTb MacCoBYIO
JI0JIFO HUTpaTa HaTpusl B pacTBOPE.

JlabopaTopHnasi padora Ne 9

XuMHUYecKHe CBOMCTBA JKeJjie3a U ero COCI[HHCHHﬁ, COCINMHCHUA HUKCIA N

K00AJIbTA

Ilean _padoThi: U3Yy4YUTH CBOICTBa COEIMHEHUN KCJIC3a, KO6EU'ILT8., HHKCEIIA. OHpC,Z[CJ'II/ITB
YCTOI‘;I‘II/IBOCTB 3THUX COSAUHEHMI B 3aBUCUMOCTH OT CTEIICHH OKHUCIICHUS METAIIJIOB.




Texnuka 0e30MACHOCTH: TIPU B3aUMOJICUCTBMM METAUIOB C KOHIICHTPUPOBAHHBIMU
KUCJIOTAMU BBIJICIISFOTCS SJIOBUTBIC OKCHBI CEpbl U a30Ta. [109TOMY 3TH ONBITHI MPOBOJHTH B
BeITsDKHOM 1iKady. ['ekcammaodepparsr Ka[Fe(CN)s] u Ks[Fe(CN)e] mpu B3ammoneiictBuu ¢
KUCJIOTaMU 00pa3yroT KpaifHe SI0BUTYIO CUIIbHYIO KHCIIOTy. He pormyckarh nonajaaHus STuX KUCIOT
B PACTBOPBI JAHHBIX COJIECH.

PeakTuBbl: pactBop cyinbgara sxenesa (1), xmopuna xenesa (1), rexcarmaogeppara (1)
kanmst Ka[Fe(CN)s], rexcanmaodeppara (1) kamis Ks[Fe(CN)s], ponannna kamius KSCN, sxeneso
(moporok), xonteHTpupoBanabie HNOs, H>SOs; pacteoper H2SOs, HCI, HNOs; pactBOpsI
ruapokcuaa Hatpusi, KMnOas, H202 (3%), HzS, KJ (0,11), kpaxmai (1%), (NHa4)2S, Na2COs, CoSOs,
NiSO4, KoCr207, nuukaropHasi yHUBEpcaibHas Oymara.

OIIBIT Nel B3AMMOJIEMCTBUE XXEJIE3A C KUCJIOTAMU

1.1 BzaumoeiicTBHE C pacTBOPaMHU KUCIIOT

BrinosiHeHue onbITa: B TpH MPOOUPKU BHECTH 110 5-7 Kamellb PaCTBOPOB KUCIIOT: B TIEPBYIO
— COJITHOM, BO BTOPYIO — CEpHOM, B TpPEeThi0 — a30THOW. Bo Bce mpoOupku m06aButh mo 1
MUKPOIINATEN0 KeJle3a WM TI0 KYCOYKY JKeIe3HOW CTpyKKH. HabOmomats 3a MPOMCXOAAIINME
SIBIICHUSIMH.

1.2 Vinentndukanys nonos Fe**

BrinonHeHue omnbiTa: B KaXIyl0 PoOUpPKY J00aBUTH IO Karjie pacTBOpa poJaHu1a Kausl.
TosBeHIe KPacHOiH OKPAacku TOBOPHUT O Hammuuy MoHOB Fe®*. OTmernth B Kakoil m3 MpoOHPOK
obpasyercs coemunenust sxenesa (I11).

3ajaHue: COCTaBUTh YPaBHEHUS B3aUMOJICUCTBHS XKeJle3a ¢ pacTBOpaMH KUCIOT. OOpaTuTh
BHUMaHHE Ha M3MEHEHHE CTETICHN OKUCIICHUS jkene3a. 110 3HaYeHHsIM 2JIeKTPOAHBIX TTOTSHITHAIOB
yKa3aTh HauboJee CUIIbHBINA OKUCITUTENb.

OIIBIT Ne2 KAYUECTBEHHBIE PEAKIIMI HA NOHbBI XKEJIE3A (1) Y )KEJIE3A (111)

2.1 JleiictBue rekcanmuoeppara (1) kamms va now sxenesa (11)

BeimosiHenue ombita: k 3-4 kamsM pactBopa cyibgata xenesa (1) nod6aButs 1 karmmo
pactBopa rekcarmHodeppata (1) kamsa. OTMeTHTh OKpacky ocaika (TypHOYIIEBA CHHB ).

3ajaHue: COCTaBUTh MOJIEKYSIPHOE U MOJIEKYISIPHO-MOHHOE YpaBHEHUE B3aMMO/ICHCTBUS
cynbdara sxenesa (1) u rekcanmnodeppara (111) kamus ¢ o6pazoBanuem ocazka TypHOYIUIEBON CUHU
KFe[Fe(CN)s]. Caenath BBIBOJ O KAUeCTBEHHOM PEAKTHBE Ha HOH Fe?*,

2.2 JleiictBue rexcanunodeppara (1) kamvs xa von sxenesa (111)

BeinosiHeHue ormbiTa: B MpoOUpPKY MOMECTUTh 3-4 Karum pactBopa xyopuza kenesa (1) u
rekcanmHodeppara (I1) xkammusa. OOpaTuTh BHUMaHWE HAa OKPACKY BBIMIABIIETO OCaaKa OCpIMHCKOM
Ja3ypu.

3ajaHue: COCTaBUTh MOJIEKYJISIPHBIC U MOJIEKYIISIPHO-UOHHBIE YPaBHEHHS B3aHMMO/ICHCTBUS
xjgopunga kenesa c rekcanuHodepparom (ll) kamus ¢ obOpasoBaHueM OepIMHCKOW Na3ypu
KFe[Fe(CN)s]. Caenats BBIBOJ O KaUeCTBEHHOM PEAaKTHBE Ha HOH Fe*,

2.3 JleiicTBre pomanuaa Kamus Ha HoH xese3a (111)

Brinonnenue onbiTa: BBecTH B poOHpKy 8-10 karens pactBopa xinopuaa xkemneza (1) u 1
KaruIio pacTBopa pojaHua Kanus. OTMETHTh OKpacKy 00pa30BaBIIIErocsi pacTBoOpa.

3agaHue: COCTaBUTh MOJIEKYJISIPHBIE U MOJIEKYIISIPHO-UOHHBIE YPaBHEHHS B3aMMO/ICHCTBUS
xnopuza xeneza (lll) u pomanuna xanwsi, yuuTbiBas, 4yto oOpasyromuiics poxanun xeneza (I11)
OTHOCHUTCSI K MaJIOAUCCOIMMPOBAHHBIM BeriecTBaM. CrienaTh BBIBOJ O KQUECTBEHHOM PEaKTHBE Ha
non Fe*,

OIIBIT Ne3 TIOJTYYEHUE U U3YYEHUE CBOMCTB I'MIPOKCUJIA Fe(ll) 11 Fe(l11)

3.1 T'uapoxeun xeresa (1)

BrinonHeHue ombiTa: B J1B€ MPOOHPKU HAIUTH MO 5-7 Karelb pacTBopa cyibdara kene3a
(1) 1 mO06GaBUTH HECKOJIBKO Kallellb PAacTBOpa TMAPOKCHIa HaTpusi. OTMETHTh OKPACKY BBIMABIIMX
ocankoB. K cozepxuMomMy nepBoi mpoOHPKH MPUIUTh PacTBOP COJSTHOM KucinoThl. Comepxumoe
BTOPO# MPOOUPKH TIEPEMEIINBAThH CTEKIITHHOM MAIOYKOM 10 M3MEHEHHUSI OKPACKHU.

3agaHue: COCTaBUTh MOJISKYJSIDHBIE W MOJEKYJISIPHO-UOHHBIC YPaBHEHHUS PEaKIHUH.
Cnenatb BBIBOJI O CBOMCTBax ruapokcua sxenesa (11).




3.2 Tuapoxeun xenesa (1)

Boinonnenue onbita: k 5-7 kamsm xiopuaa xenesa (1) 1o6aButs mo xarmisiMm pactBop
THIPOKCHA HATpHsi IO oOpa3oBaHus ocaaka. OTMETHTh OKpacKy OCajJka U IMOATBEPAUTH €ro
PacTBOPUMOCTD B KHCJIOTAX, JT00ABIISIS IO KATUISIM TIPH MIEPEMEITHBAHUY PACTBOP CEPHON KUCITIOTHL

3aanue: caenarh BbIBOJ O CBoMcTBax ruapokcuaa xenesa (111), cocraBurs MoniekyssipHbie
Y MOJICKYJISIPHO-MOHHBIC YPABHEHHSI PECAKITHIA.

OIIBIT Ned T'MJIPOJIN3 COJIEM XKEJIE3A (11) Y KEJIE3A (1)

4.1 CoBmecTHbIii riaposu3 cyibdara sxernesa (1) u xmopuna sxenesa (111)

BeImoHeHWe ONbBITa: HAHECTH HA YHUBEPCATBHYIO WHIMKATOPHYIO Oymary mo Karuie
pactBopa cynbgara xenesa (11) u xmopuma sxenesa (111). Onpenenuts peakimio cpest (PH).

3agaHre: COCTaBUTh MOJICKY/SIPHBIE M MOJICKYJISIPHO-MOHHBIC YPaBHEHUS THAPOJIN3A
cynedara xenesa (1) u xnopuaa sxenesa (111). Caenars BbIBO 0 cBolicTBax ruapokcua sxenesa (11)
u xene3a (lll). Cuenats BbIBOJ 0 cBoiictBax ruapokcuza sxenesa (1) u xenesa (l1l). Hanucats
BBIpQXEHHUS KOHCTaHT rujapoiu3a coseit xkenesa (1) u xenesa (111). Kakas coms ruapomusupyet
CUJIbHEE, 1aTh OOBICHEHHS.

4.2 CoBMeCTHBIH THIPOJIU3 XJIOPHU/IA JKelle3a U KapOoHaTa HaTpusl

Beinonsenue ombita: B MpoOUpKy HalUTh 5-7 Kanens xyuopuna kene3a (1) u mo xarusam
N00aBIISATH pacTBOP KapOoHaTa HaTpusi. OTMETUTH 0Opa30BaHME OCaJKa 1 BBIJICJICHUE Ta3a.

3ajaHue: COCTaBUTh MOJICKYJISIPHBIE U MOJICKYJISIPHO-HOHHBIC YPaBHEHHS B3aHMOICHCTBUS
xsopua sxenesa (I11) u kapoonara Hatpus. Crenath BBIBOJ O CBOMcTBax ruapokcua xemnesa (1) B
YCIIOBHSIX TIPOTEKAHMUS TIOJTHOTO THIPOJIH3A.

OIIBIT Ne5 BOCCTAHOBUTEJIbHBIE CBOMCTBA COEJUHEHMI XXEJIE3A (11)
5.1 BoccraHoBIIeHHE ITEPMaHTaHaTa Kalns

BeinosiHeHre onbITa: B MPpOOUPKY HATTUTH 4-5 Karenb pacTBOpa MepMaHTraHaTa Kayms u 1-2
Karuii cepHOr KUCTOTHI. [1o KarmsiM 106aBisTh pacTBop cyibdara xxenesa (1) 1o obecuBeunBanms
pacTBOpa NepMaHraHaTa Kausl.

5.2 BoccranoBieHHsI [uXpoMara Kajust

BeInosiHeHNE OTBITA: TOMECTUTH B MMPOOUPKY 4-5 Karelb pacTBopa Auxpomara kKamus, 1-2
KalUTM PacTBOpa CEPHOM KHCIOTHI M MO KaruisiM MPHIMBaTh pacTBOp cynbdara sxene3a (1) mo
M3MEHEHUS OKPACKHU.

5.3 BoccranoBiieHue nepokcuia BoJIopoaa

BeinonHenue omneita: B JBe MpoOUpKU BHECTH 10 4-5 Kamenb pacTBopa cyibdara kene3a
(1. B oxHy u3 HuX 100aBHUTH MO 4-5 Kamesjb PacTBOPa CEPHOM KUCIOTHI M MEPOKCHIA BOJIOPO/IA.
3atem B 00e mpobupku 100aBuTh Mo 1 karie ponanuaa kamus. OnpenenuTb, B KaKOW W3 HUX
o6HapyxkuBaercs HoH Fe™,

3ajaHue: COCTaBUTh ypaBHEHMS OKHCIMTEILHO-BOCCTAHOBUTENBHBIX peakiuidl. Caenarh
BBIBOJI 00 OKHCIIMTEIBHO-BOCCTAHOBUTEILHOM CIIOCOOHOCTH coenuaennii sxenesa (11).

OIIBIT Ne6 OKUCJINTEJILHBIE CBOMCTBA JKEJIE3A (l11)
6.1 Oxucnenue Hoquaa Kaiaus

BrinonHeHue omnbiTa: BHECTH B poOupKy 4-5 Karenb pactBopa xiopuaa xenesza (1) u 1-2
Karu oauaa kamus. OnpenenuTs Mo OKpacke 00pa3yroleecs: CoeTMHEHHE.

6.2 Unentudukamus ioaa

Brimonnenue onbita: /{11 moarBepskaeHus: 00pa3oBaHus ioaa B MpoOUpKY ¢ 7-8 KarusMu
KJIelicTepa BHECTH | Karutio MOJy4eHHOTO pacTBopa B ombITe 6.1.

3agaHue: COCTaBUTh YPAaBHEHHE OKHCIUTETHHO-BOCCTAaHOBUTEIBbHOH peakimu. CaenaTth
BBIBOJI 00 OKHCIIMTEIBHO-BOCCTAHOBHUTEIILHOM CrocoOHOCTH coemunenuii sxemnesa (111).

ONBIT Ne7 JIEUCTBUE CYJIbOUJIA AMMOHUS HA COJIN XXEJIE3A

7.1 JleiictBue cynbbuma ammonus Ha coi sxernesa (11)

BeinonHeHue onbiTa: B MpoOUpKy BHECTH 5-7 Kamenb pacTBopa cyibdara xenesa (1) u 2-3
Karm cynbhuaa ammoHus. OTMeTUTh 00pa3oBaHue ocajika. [IpoBepuTh pacTBOPUMOCTH OCA/IKa B
KHUCIIOTaX, 00aBUB HECKOJIBKO KaIlellb COJITHOW KUCTOTHI.




3agaHue: COCTaBUTh MOJICKYIISIPHBIE M MOJIEKYJIIPHO-HMOHHBIE ypaBHeHHs. ChenaTh BBIBOJ
0 cBoiicTBax cynbbua xemnesa (I1).

7.2 JlevictBue cynbbhuma ammonus Ha coiu sxenesa (111)

Beinmonsnenue omplta: k 5-7 kamisM pactBopa xiopuzaa skenesa (l11), nmomemennsiM B
npoOHpKy, 100aBUTH 2-3 KaruM pacTtBopa cyiabduaa ammonus. Habmonate oOpazoBaHue ocaaka
cynbhuaa sxenesa (1) u cBOOOHOM cephl.

3ajaHue: COCTAaBHTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBHUTENBHOW peakimu. Crenarh
BBIBOZ 00 OCOOCHHOCTSX JeicTBUS cyinbpuaa ammonus Ha comm kenesa (lll). CpaBaute
B3auMo/IeiicTBue cynbhuaa ammonus ¢ cossimu xenesa (1) u (11).

OIIBIT Ne8 [TOJIYYEHUE Y U3YUYEHUE CBOMCTB I'MJIPOKCUIA
KOBAJIBTA (Il) U TUAPOKCUAA HUKEJIA (1)

8.1 IMonyuenune ruapokcuaa kodansta (1) u ero ucrbITaHus

BrinosiHeHue onbiTa: B 1B€ MPOOMPKH HATHUTH 10 5-7 Kamnelb pacTBopa cyib(dara kodanbTa
1 T00aBJIATH MO KaIUIsIM pacTBOpP THApOKcHAa HaTpus. CHadasa BBINAAeT OCaJOK OCHOBHOM COJIM
CHHETO IBETa, MPUOOPETAIONINI TIOCTEIIEHHO PO30BYIO OKPACKy HM3-3a 00pa3oBaHMS THAPOKCHIA
kobOanbTa. B OmHY mpoOMpKY MNPWINTH PacTBOpP COJISIHOM KUCIOTHI O PAacTBOPEHMs OCaiKa.
ConieprkuMoe IPyroi mepeMenaTh CTEKISTHHOM MaJIOUKOM M JTsl YCKOPEHUS Iporiecca 100aBuTh 2-3
KarIi pacTBOpa MEepoOKCcHaa BoJopoa. OTMETHTh N3MEHEHNE OKPACKU OCaIKa.

3aj1aHne: COCTaBUTh MOJICKYJSIPHBIE H MOJIEKYIISIpHO-HOHHBIE ypaBHeHUs. Cenarh BBIBOJ
0 cBolicTBax ruapokcuaa kodansrta (11), cpaBHUTH UX cO cBoicTBaMU rupokcua xenesa ().

8.2 IMomyuenne ruapokcuaa Hukens (1) u ero ucnbrranust

BeinonHeHye ombiTa: MOMECTUTh B JiBe MPoOUpKHU 1o 6-7 kanenb cynbharta Hukens (1) u
MPWINBATH TI0 KaIUISIM PAacTBOpP THUAPOKCHAA HATpWsS A0 BBINAJCHHS Ocajka. B omHy mpoOHpKy
N00aBUTh HECKOJIBKO Karejb COJITHOM KHCIIOTBHI IO PAcCTBOPEHHs OCajka, B APYryl 2-3 Karuid
nepokcuIa Botopoaa. HabmomaroTest au mpu ’ToM U3MEHEHUs ?

3ajaHue: COCTaBUTh MOJIEKYIISIPHBIE U MOJIEKYJISIPHO-MOHHbIE ypaBHeHus. Chenars BBIBOJ
o cBoiictBax ruapokcuaa Hukens (I1), cpaBHUTE MX co cBoiicTBamu THapokcuaa kobdamsta (1) u
ruapokcua sxenesa (11).

KOHTPOJIbBHBIE BOITPOCHI

1. Hamucars ypaBHeHusi 3jektposnmsa BojHoro pactBopa COCl. Kak momydaror kapOOHWUI
koOanbTa? Hanmuimre peakimio ero pasiokKeHHs.
2. Kak wm3mensercs xapakrep okcumoB B psmy Fe(ll), Fe(lll), Fe(V1)? Iloarsepauts OTBET
XUMHYECKUMU PEAKIIUSIMHU.
3. Hammcats peaximu nonydenust ruapokcunos Fe(11), Co(ll), Ni(ll). Ha ocrose mauHbIX AG%08
pEaKIuK TUIPOKCHIOB C KHUCIOPOJOM, YKa3aTh, KaK M3MEHSACTCS MX CIIOCOOHOCTh OKHCIISATHCSL.
Bynet mu oxucnstees Ni(OH)2 Bozayxom? [lath 0ObsiCHEHHE.
4. B kakoii peakiyu coequnenue Fe(l1l) siBasiercs BoccTaHOBHTEIEM:

a) FeClztH.S — .. .,

0) Fe2(SO4)3+NaOH — ...,

B) FeClz+Br+NaOH — ...
5. HarucaTb B MOJIEKYIISIpHOM M MIOHHOM (popMe ypaBHEHHsSI OOMEHHBIX PEeaKLUil MEXIY:

a) Ka[Fe(CN)s] u AgNO3,

0) Naz[Co(CN)s] 1 FeSOs,

B) Ka[Fe(CN)s] u AgNO3
UMest B BUIY, YTO 0OPa3yroIIHecs: KOMIUIEKCHBIE COJIM HEPAaCTBOPHMBI B BOJIE, IaTh UM Ha3BaHUSL.

OmnepaTUBHBIN KOHTPOJIb
(9 na6. Pabot 3a cemectp)
(max 9 [J 3 =27 6a/1i0B)

Ouenka Bajbl
5 25-3




4 15-2
3 1-15
2 0-1

MuHucTepcTBO HayKH U Bbiciiero oopa3zoBanus Poccuiickoii @enepanuu
HuxHexkaMCKUi XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO TOCYapCTBEHHOT0 OFOIKETHOTO 00Pa30BaTEILHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs

«KazaHckni HaHHOHaJIBHBIﬁ I/ICCJ'IGI[OB&TGJIBCKI/II‘/JI TEXHOJOTMUECCKUU YHUBCPCUTCT»
Iloocomosumenvuwiii paxyromem

CneunansHocTh:27.02.04 « ABTOMaTHYECKHUE CUCTEMBI YIIPaBICHUS»
Kommiekt CamocTosiTeIbHBIX pPadoT
CamocrosiTeqbHast padora Ne 1

Pabota ¢ nuTepaTypoii ¥ cripaBOYHBIMH MaTepHAIaMH
1. CocraBbTe anexkrpoHHbIE opMyIbl (hopmynbl JIbronca) it BEIECTB.

Ne 1 2 3 4 5 6 7 8 9 10

BCIICCTBA

NH;3 H.S HCI | H,O PN PH3 CCl4 Na,S CO; | SOs

2. HWcnome3ys mnpaBmia B. KieukoBckoro, paccuurtaiiTe, Kakod IOJAYpOBEHBb
3aIoJHsETCs paHbllle:

Ne 1 2 3 4 5 6 Il 8 9 10

MO TypOBHU

p4s | ddp |d 4p |f5s d,5s | sAaf d,6s | f,5p p,6d | s,6p

3. Ilo pacnpeaciCHu0 BAaJICHTHBIX DJJICKTPOHOB OIIPCACIIUTE, KaKkoh 3TO QJICMCHT,

YKQKHUTE €ro CHMBOJI M HAITUIIIUTE TIOJHYIO JJICKTPOHHYIO hopmyiy.

Ne 1 2 3 4 5 6 7 8 9 10
Banentn | 3d%4 | 3d°4 |3d".4 |4d°5 | 4d*5 | 4d®5 | 4d85 | 4d'°5 | 4d%,55%,5 | 4d? 55,5
ble s? s? s? s? s? s? s? s? p? p®
QJICKTPOH

bI

CamocTosiTeqibHasi padoTa Ne 2
Paborta ¢ aurepatypoii ¥ cripaBOYHBIMHM MaTepHallaMH

1. Yxkaxure THII CBsA3U B MOIJICKYJIaX BCIICCTB, HCIIOJIb3YH IKainy
QJICKTPOOTPUHIATCIIBHOCTH 3JICMCHTOB.

Bemectsa Bemecrtsa

Xop, XJIOpUZA  HaATpus, Harpuii, xsopun Hatpus, Xjop
1 XJIOpUJ ATTFOMUHUS 6

Kucnopon, OKCH/]T Keneso, okcup xeneza(ll), kucmopon
2 | cepoi(ll), oxcun Hatpus 7

A30T, aMMHuaK, HUTPUL] Okcuj  yriepoja, OKCHUJ KpEeMHWUs,




3 | Harpus 8 | oxcup onoBa

Cepa, CEpOBOIOPOI, Dochop, pochun, hochun kamus
4 | cynpug nuHKa 9

Wox, HO10BOIOPOI, HOMIMN dropun KUCIIOPO/a, bTopun
5 | xamus 0 | yrmepona, dropun HaTpus

2. JlaiiTe ompeJelieHne U KPaTKyH XapaKTepUCTUKY MEXaHW3Ma OOpa3OBaHUS CBS3H,
MIPUBEIUTE JIBA IPUMEPA BEIIECTB C IAHHBIM TUIIOM CBSI3H.

Bun csazu

KoBanenTHas HenoJisipHas

KoBanentnas nonspHas

KoBaneHTHas JOHOPHO-aKIENTOPHAS

HNonnas

Merannnueckas

AtomHas

2. Onpenenute YUCIO G- U T-CBSI3€i B MOJIEKYIaX COCIMHEHUH.

Ne Coenunennsa No Coenunenus
1 H2S0O4, C2He 13 NaCrO,, HCOH
2 HNO3, CoHa 14 Na>CrO4, HCOOH
3 NaOH, C>H» 15 HsPO3, CH3COH
4 FeS, CsHs 16 H3AsO., CH3:COOH
5 Cl,0s, C3Hs 17 H3PO4, CoHsOH
6 SO3, C3Hs 18 H>COs, CH30H
7 AlCls, C4Hio 19 H>S, CsHia
8 MgO, CsHsg 20 PN,CsH12
9 KMnQ4, C4Hs 21 CF4, CsHip
10 NO, CsHi» 22 OF,, C4HoOH
11 NaxS0O4, CsHip 23 CaC,,C4HoCOH
12 H3AsOs3, CsHg 24 ZnS, C4HyCOOH

3agaHus M0 caMOCTOATEbHOM padoTe Ne 3

1. B romorenHsIx cuctemax mnpu p, V, T = CONSt yCTaHOBUIJIOCh COCTOSTHUE PABHOBECHS:
4 NH3 + 502D 4 NO + 6 H20; Kc = 0,008
2C2He+7 02D 4CO2 + 6 H20; Kc =145
6 HF + N2D 2 NFs + 3 Hz; Kc=1
2NH3+3Cl D N2+ 6 HCI; Kc =1 x10°
2CH4 +302+2NH3D 2HCN +6 H20; Kc=1
2H2S +30,D 2502 + 2 Hy0; Ke =3 x 10°
Ha ocHoBaHuM 3aK0Ha AEHCTBYIOIIUX MAacC COCTABbTE BBIPAKEHUE JI1 KOHCTAHTHI
paBHOBecHUS. DTHU CHCTEMBI C IaHHBIM 3HaueHHEeM Kc IepeBOIST B HOBOE COCTOSIHUE
paBHOBeCHS C APYruM 3HaueHHeM Kc, U3MeHsIst OJTMH U3 TEPMOANHAMHUYECKUX TapaMeTpOB.
Kakoii? [1o nanubM 3HaueHusIM Kc yKakuTe, peareHThl Wi MPOAYKTHI Oy1yT mpeobiaaiaTh B
PaBHOBECHOM CMECH BEILIECTB.

2. B TETCPOTCHHBIX XUMHUUYCCKUX CUCTEMAX IPHU NNOCTOSIHHBIX TCPMOANHAMUYICCKUX
napamMeTpax YCTaHOBHUIJIOCH COCTOSHUC PABHOBCCHUA:




a) TiO2m) + 2 Cry + 2 Clory D TiClygry + 2 COyy
0) MgzNaz) + 6 H2Or) D 3 Mg(OH)2ry + 2 NH3
B) Sir) + 2 H2Ory D SiOxy + 2 Hory

r) CSory + 2 Clay D CClagry + 2 S

1) 2 NO2r) + 2 Sy D Nory + 2 SOz

e) 10 NO¢) + P4y D 5 Nawy + P4O1o(r)

Ha ocHoBaHnu 3aK0oHa IEHCTBYIOIUX MAacC COCTABbTE BBIPAKECHUE JJI1 KOHCTAHTHI
paBHOBecus. [1o nanubvM [Ipunoxkenus paccunTaiTe MOJISIPHBIE KOHIEHTPALUU TBEPABIX
BEIIECTB.

3. KoucraHTBI paBHOBECHS [UTIsI 0OPATUMBIX PEAKIHNI C YIaCTHEM T'a30B MOYKHO BBIPAKATh
(MOMHMO KOHIIEHTpAllMii) 4epe3 paBHOBECHbIE MapIHAJIbHbIE AaBJIeHUs PEarcHTOB U
poykToB ('p). [lapuuanbHoe AaBiieHUE — 3TO AAaBJIEHUE, KOTOPOE IPU HEKOTOPOU TeMIepaType
uMelt Obl ra3,BXOSIUI B COCTAaB I'a30BOM CMeCH, €cii Obl OH OJIMH 3aHMMal BeCbh 00bEM CMeCU
IIpHU TOM ke TeMriepatype. Hanpumep, s cuctemsl

NaAr) + NeBeo D NcCry + NpD(ry + NeE(r)
KOHCTAaHTa PaBHOBECH S, BBIpAKEHHAS Yepe3 MapIuaabHbIE TaBJICHUS, IMEET BT
(a = na, d =np, e = ng):

Hcnonb3ys ypaBHEHHE COCTOSTHUS UACATBHOTO ras3a "pV = =nRT, BeiBeauTE
cootHormenue mexay Ke u Kp. IlycTs B 3T0OM cucteme ¢ JaHHBIM 3HaYeHHEM Kp peaKIIMOHHBIN
00beM YBEIMYHMBAIOT B JIBa pa3a. Y KaKUTE U3MEHHTCS, JIU TIpH 3ToM 3HaueHue Kp (ecnm na, 10
BO CKOJIBKO pa3).

CamocTositesibHast padora Ne 4

Bapuanrt 1

1. CocraBbTe MOJCKYISAPHbIE M MOJICKYJISIPHO — HOHHBIC YpPaBHEHHS pEaKIUl
B3aMMO/ICHCTBHS MEXKTY:
a) HUTPATOM Oapusi U CyJIb(paTOM HATPHS;
0) kapOOHATOM HATPUSI U CEPHOM KUCIIOTOM;
B) IIMAHUIOM KaJIUsl K a30THOM KHCIIOTOM;
r) cynbarom meau (I1) u ruapokcuaoM HaTpuUs;
1) CyIb(HUTOM HATPUS U CEPHOUN KHCIOTOM.

2. CocraBbTe MOJICKYJSIDHBIC YpPaBHCHHS PEAKIHM, KOTOPHIC BBIPAKAIOTCS HOHHO-
MOJICKYJISIPHBIMHA YPaBHCHUSIMU:

a) CaCOs + 2H* = Ca?* + H,0 + CO>
6) AI(OH)s + OH = AlO2" + 2H>0
B) Pb?" + 21" = Pbl,

2. Hanwmure ypaBHEHHUS CTYEHYaTOW JHCCOIMAIIMM UM  BBIPOKEHUS KOHCTaHT
JIMCCOIHAIINN CIACIYIOMuX KUcioT u ocHoBanuii: HaSiO4, H2SeOs, H3AsO4, NaOH, AIl(OH)s3,
Ni(OH).. CpaBHuTe 3HaUCHHUs KOHCTAHT JUCCOIMAIIMHA U YKOKUTE CAMYIO CHIIbHYIO KHUCIOTY U
camoe CUJIbHO€ OCHOBAHHUE.

4. Ompenenute, BBIMAAET JIM OCAIOK COJU TPU CIMBAHWU PABHBIX 0OBEMOB PacTBOPOB
CaCl, u NaxSO4 ¢ monspubiMu koHteHtpanusmu 0,001 Moutb/mMe. CTermeHnu AUCCOIHAIIIN
CaCl, u Na;SO4 npuHATH paBHBIMHU CIAMHUIIC.



5. K 20,00 r pactBopa cynbdara meau (l1) ¢ maccoBoit moneii 16,00 % mpumumu 40,00 ¢
pacTtBopa THApokcuaa Hartpus ¢ wmaccoBor goneit 10,00 %. Omnpenenure wmaccy
o0Opa3oBaBIIerocs OcajKa.

Bapmuanr 2

1. CocraBpTe MOJEKYIApHbIE H MOJICKYJSIPHO — HOHHBIC YpPaBHEHHS pEaKIUl
B3aUMOJICCTBHS MEKY:
a) XJopuIoM O6apus U Cyab(paToM alfOMUHUS,
0) XJIOPHIOM aMMOHHUS ¥ THAPOKCUIOM Kallvsi TIPU HarpEeBaHNH;
B) TMJIPOKCHJIOM CTPOHIIUS U COJISTHOM KUCIIOTOM;
r) GochopHOIl KUCIOTON U HUTPATOM KaJIbIIHS;
1) alleTaTOM KaJlusl ¥ CEpHOM KHCIOTOM.
2. CocraBbTe MOJICKYJSIDHBIE YpaBHEHHS pPEAKIHiA, KOTOpPHIE BBIPAKAIOTCS HMOHHO-
MOJIEKYJISIPHBIMUA YPaBHEHUSIMU:
a) Fe(OH)s + 3H* = Fe3* + 3H,0
6) Cd?* + 20H" = Cd(OH):
B) H" + NO2 = HNO>
3. Hamummurte ypaBHEHHS CTYNCHYaTOHW WCCONMAIMM ¥  BBIPAKEHHUS KOHCTAHT
aMccomManuu creayromux kuciotr u ocHoBanuit: HNO3, H2SeOs, H3PO3, Ba(OH),, Fe(OH)s,
NH3-H20. CpaBHuTe 3HaU€HUS KOHCTAHT JUCCOLMAIMHN U YKAXKHUTE CaMyl0 CUJIbHYIO KUCIOTY U
camoe CHUJIbHOE OCHOBAHHUE.
4. Onpenenute, Py KaKoil KOHIEHTpauu xpoMaT-uoHa CrOs? HauMHAETCS BHIMAICHIE
ocanka PbCrO4 u3 pactBopa Pb(NOs), xonnentpanueii 0,1 mons/am°. CTeneHb AUCCONMAIMH
Pb(NO3)2 npuHATE paBHOW €AUHUIIC.

5. 5,30 r xap6onara Harpus 3amau 400,00 T pacTBOpa CEpHOM KUCIOTHI C MAaCCOBOM JIOJICH
3,00 %. Onpenenure 00bEM BRIASIUBIIErOCS ra3a (H.y.).
b

Bapuanr 3

1. CocraBbTe MOJCKYISAPHbIE M MOJICKYJISIPHO — HOHHBIC YpPaBHEHHS PEaKIUN
B3aMMO/ICHCTBHS MEXKTY:
a) ruapokcuaom xpoma (III) u cepHO KMCIOTOI;
0) cynbdaTrom aMMOHUS ¥ THAPOKCUIOM KaJIbIIUs IPH HarpEBaHWH;
B) KapOOHATOM HATPHUS U HUTPATOM Oapus;
T') XJIOPUJIOM LIMHKA ¥ THIPOKCUIOM IIC3HUS;
1) HATPUTOM KaJIUsl ¥ CEJICHOBOW KUCIIOTOMA.
2. CocraBbTe MOJICKYJSIPDHBIC YpPaBHCHHS PEAKIMi, KOTOPhIC BBIPAKAIOTCS HOHHO-
MOJICKYJISIPHBIMUA YPaBHEHUSIMU:
a) ZnS + 2H* = Zn** + H,S
0) HCO3 + H" = H20 + CO>
B) Ag" + ClI= AgClI
3. Hamummurte ypaBHEHWS CTYNCHYaTOHW JUCCOIMAIMM M BBIPOKEHHS KOHCTAHT
JIMCCOIHAIINN CIIeAyIonUX KuciaoT u ocHoBanmii: H3POs, H2COs, HNO,, LiOH, Be(OH).,
Bi(OH)3. CpaBHuTe 3HaYEHUS] KOHCTAHT JUCCOIHAIIMN U YKAXKHUTE CaMyI0 CHIBHYIO KHCIOTY H
camoe CUJIbHOE OCHOBAHHUE.
4. OnpenenuTe KOHIICHTPALMU KaKJI0T0 HOHA B HachlllieHHOM pactBope Ag2COa.

5. K 500 cm® ropsuero pactBopa XJIOpHa allOMHHHS ¢ MOJAPHOH KoHIeHTparuei 0,5
Mons/mv? ipu6aumi 66,00 T cyabduaa kamus. OnpeienuTe Maccy BBIMABIIEro 0CaIKa.

Bapmuanr 4



1. CocraBpTe MOJEKYISIpHbIE M MOJICKYJISPHO — HMOHHBIC YpPAaBHEHHS pEaKUUl
B3aUMOJICCTBHS MEKY:

a) XJIOPUJOM aIFOMUHHS U TUAPOKCUIIOM Oapus;
0) cynb(UI0OM KalUs U COJSTHOU KHCIIOTOM;

B) TUAPOKCHUJIOM JIUTHS U XJIOPHON KUCIOTOM;

r) cynbdarom kaius u Hutparom ceunna (11);

1) XpomaroM Hatpus U xjopuaom mapranna (11).

2. CocraBbTe MOJICKYJSIPDHBIC YpPaBHEHHS pPEAKIHid, KOTOpPbIE BBIPAKAIOTCS HOHHO-
MOJICKYJISIPHBIMU YPAaBHEHUSIMU:

a) Be(OH), + 20H" = BeO,? + 2H,0
6) CH3COO™ + H* = CH3COOH
) Ba** + SO+* = BaSO4

3. Hammmurte ypaBHEHUS CTYNEHYaTOW UCCOIMAIMMA W  BBIPOKEHUS KOHCTAHT
JMCCOIMAIINN ClieayronuXx KuciaoT u ocHoBauuit: HoSOs, H2SOs, HCN, Ga(OH)s, Ca(OH),
Fe(OH),. CpaBHuTe 3HaUCHHS KOHCTAHT JUCCOIMAIIMUA U YKOKUTE CAMYI0 CHIIBHYIO KUCIOTY U
camoe CHUJIbHOE OCHOBAHHUE.

4. Omnpenenute, BBIMANET JH OCag0K mpu cMmemiennu pactBopoB NaCl ¢ wmomsipHO#
KOHIIeHTpanueii pactBopa 0,5 moms/mvM° 1 AgNO3 ¢ MonspHO¥ KoHIeHTparmeii pactopa 0,1
MOJIB/IM°, eciii 06beM TepBoro pacTBopa paseH 100 cM®, a BTOporo cooTBeTcTBEHHO —50 cMP,
Crenenn quccoumanuu NaCl u AQNOs npuHATh paBHBIMH SIUHHUIIE.

5. Cmermamu 30 cm® pacTBopa amerara cepebpa ¢ MaccoBoii gomneit 8,00 % (p=
1,04 r/cm®) m 24,00 T pacTBOpa CEpOBOIOPOIHON KHCIOTHI C MAcCOBOM IOyei 10,00 %.
Omnpenenure Mmaccy o0pa3oBaBLIETOCS OCaKa.

Bapuant 5

1. CocraBpTe MOJEKYNApHbIE M MOJIEKYJISIPHO — HMOHHBIE YpPaBHEHMsI peaKLUl
B3aUMOJICCTBUS MEXKY:
a) TUIPOKCUAOM KaJIbLIUS U XJIOPUIOM aMMOHHS IIPU HArpEBaHUH;
0) mutparom meau (1) u cynbduaom mutus;
B) TUJPOKCHUJIOM CTPOHLIMSA U a30THOM KUCIIOTO;
I') apceHaTOM HaTpUs U HUTPATOM AITIOMUHUS;
1) POJAHUJIOM KaJlusl U XJIOPAaTOM cepedpa.
2. CocraBbTe MOJIEKYJSIPHbIE YpPaBHEHMs pPEaKLMH, KOTOpPbIE BBIPAKAIOTCS HOHHO-
MOJIEKYJISIPHBIMU YPABHEHUSIMU:
a) Cu®* + S = CuS
6) SiO3?" + 2H" = H,SiO3
B) H" + OH = H20
3. Hamumunrte ypaBHEHHs CTYNEHYaTOM JUCCOLMALMM M BBIPAKEHHS KOHCTaHT
JIMCCOIMAIINKN ClIeAyomuX KuciaoT u ocHoBanuit: HAIO2, HoSe, CH3COOH, KOH, Th(OH)a,
Sn(OH)2. CpaBHuTe 3HaUCHUS] KOHCTAHT JMCCOLMALUK U YKAKHUTE CAMyH CHJIBHYIO KHCIOTY U
camoe CUJIbHOE OCHOBaHHE.
4. OmpeenuTe KOHIICHTPAI[MH KaXI0T0 HOHA B HAChIeHHOM pacTBope Ph3(AsOs)s.
5. K 25,00 r pactBopa cynbata xenesza (1) ¢ maccosoit goneit 15,20 % npumum 30,00 r
pacTBopa ruipoKcuaa Kanus ¢ MaccoBoit noseit 11,20 %. Onpenenure maccy 00Opa3oBaBIIErocs
ocajka.

CamocTosiTeqbHast padora Ne 5

1. ITo AAaHHBIM CXEMaM COCTaBbTC YPABHCHUA OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX
peaxunﬁ, YKAXKUTC OKHUCIUTCIIb U BOCCTAHOBUTCIIb:



Cxema peakuuu

KBr+KBrO3;+H>S04—Br,+K>S04+H0

- KCIOs3+ Na2SO3—NazS04+MnO2+KOH

= PbS+HNO3—S+Pb(NO3)2+NO+H,0

> KMnO4+ Na2SO3+KOH—K2MnOs+ NaSO4+ H.0
= P+ HNOs+ H.O—H3PO4+NO

= Cu20+ HNO3—Cu(NO3)2+NO+ H,0

= KCIOs3+ Na2SO3—S+ K2SOs+ MnSO4+ H20

o HNOs+Ca—NH4NO3+Ca(NO3)2+H,0

> NaCrO,+PbO,+NaOH—Na>CrO4+NaPbO2+ H,0
> K2Cr207+H2S+ H2S04—S+Cr2(SO4)3+ K2SO4+ H20
= KClO3+ Na;SO3—KCI+ Na2SO4

= KMnO4+HBr—Br2+ KBr+MnBrz+ H20

= H3AsOz+ KMnOs+ H2SO4—H3AsO4+ MNnSOs+ K2SO4+ H20
= P+HCIOs+ H,0— H3PO4+HCI

= NaCrOz+ Brz+ NaOH— Na,CrO4+NaBr+ H20O

= FeS+ HNO3—Fe(NO3)2+S+ NO+ H20

> HNO3+Zn—N;0+ Zn(NO3)2+ H20

5 FeSO4+ KCIOz+ H2S04—Fez(S04)3+KCl+ H,0

> KoCr207+HCI—Clo+CrClz+ KCI+ H20

= Au+ HNOs+ HCl—AuClz+NO+ H20

20

OmnepaTUBHBIN KOHTPOJIb
(5 camocTosiTenbHBIX PaboT 32 cemecTp)

(max 5 x 3 =15 6annos)
OueHKa bannbl
5 2,5-3
4 1,5-2
3 1-1,5
2 0-1
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