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Ilepeuenv KomnemeHnyuil ¢ yKazanuem ypoeHeil ux hopmuposanus

Dmanwt opmuposanus Komnemenyuu

(vkazamo eéce memot u3 PIT/])

Hnoexc Cooeprcanue J77 Haumenosanue oye-
Komnemenuyuu Komnemenyuu paxmuteckye 3 HOUHO020 cpedcmea
Jlexyuu anamusi, nabo- | Jlabopamopnoie Kypcoesoii npo-
PamopHblii npaK- 3anamus exm (paboma)
mMuKym
BeIOMpaTh CIOCOOBI pelIeHUs 3aiay 3ammra J1a00pPaTOPHBIX
. 11,12, 1.6;1.7;2.10;2.11
npodeccruoHaTbHOM JIESITEIbHOCTH 13141516: pabor, poBepKa
OK1 MPUMEHUTEIIBHO K Pa3IUYHBIM 1'7j 1' 8: 2' 9j 2' 1(’) Henpeoycmom- Henpeoycmom- CaMOCTOSITENBHBIX paboT Mo
eHbl eHbl
KOHTEKCTaM 211:2.12:2.13 p 4 TEME
OK2 Hcnone30BaTh COBPEMEHHBIE 11,12 \Henpedycmompenui 1.6:1.7:2.10:2.11 \Henpedycmompenvt | 3aiurana 60paTOpHBIX
CpeacTBa TIOUCKa, aHanmu3a 113141516 paoor, MIpoOBEpKa
MHTCPIIPETALINU undopmanuu, Y 1'7j 1' 8: 2' 93 2' 1(’) CaMOCTOSTENBHBIX PaboT 1Mo
MH(OOPMALIMOHHBIE  TEXHOJIOTMU IS 2 11: 2.12:2.13 TeMe

BBITIOJTHEHHS 33724 MPO(eCcCHOHAIBLHON
NeATeTbHOCTH




Ilepeuens oyenounvlx cpeocme no OucyunIuHe(Mooyo)

Xumpsg
Min,6annoe Max,
Ouyenounvtecpeocmea | Kon-e6o | (6azoewviit ypo- oannoe(nogviuienn
6€eHb) blLiLypo-
6€Hb)
Jlabopamopnasn paboma 9 18 27
Tecm - 7 13
Paboma na 3anamusnx - 6 10
Camocmoamenvnas pa- 5 5 10
ooma
IK3amen 1 24 40
Hmoczo: 60 100

KpaTkas xapakTepucTHKa OlleHOYHBIX CPeICTB

Ne | Haumenosanue Kpamkasa xapakmepucmuka oyeHounoz2o cpeocmea Ilpeocmagnenueoyenounozo
OUEHOUHO020 cpeocmea eghonoe
cpeocmea
1 | sk3ameHn CpenctBo, MO3BOJISAIONIEE OLICHUTh 3HAHMSI, YMEHUSI U BiIaieHUs oOy4atomierocs mno yueOHoil | @ona OuneToB A MpoOBEICHUS
JTUCIUIINHE UTOTOBOTO  TECTUPOBAHHUS IO
JUCITUTUINHE
2 | tect CpenctBo, MO3BOJISIONIEE OLIEHUTh 3HAHUSI, YMEHUS U BIIaJIeHUs 00ydarolerocs mo | Tect
y4eOHOM TUCIUIINHE
3 | Jlaboparopuas CpenctBo, TO3BOJSIONIEE OLEHUTH 3HAHWS, HCCIEeNOBaTh sBICHHMS B pamkax | Kommiekr — maboparopHbix paboT
pabota 3aJaHHOMTEeMbI—IIPUMEHSSI METOIbl, OCBOCHHBIE Ha JIEKIUSAX; — COMOCTABISET PE3YyIbTAThI
MOJTy4EeHHOM paboTsI C TEOPETUYECKUMUKOHIICTIIIHSIMU;—
OCYILIECTBISICTUHTEPIIPETALIUIOUTOTOBIA00PATOPHON  pabOThI, OILIEHUBAET NMPUMEHUMOCTh
TIOJTYYEHHBIX JAHHBIX HA MTPAKTHKE
4 | CamocrosiTenbHas CamoctosaTensHass paboTa mMO3BONsET (QOpMHpPOBaTH M OLEHHWBAaTh yMeHus | Komrmiekt
pabota oOyuaronuxcs 1o nepepaboTke nHGopMaIuu CaMocCTOATEIBHBIX paboT




IlIkanaouenueanus

Hudpposoes | Beipaxenue CrnoBecHoeB Kputepnn oneHKH HHIMKATOPOB AOCTHKEHHUS NPH ¢opMe KOHTPOIS:
bIpaKeHUe BOa/1ax: bIpa’KeHUe JK3aMeH/3a4eT ¢ OLeHKOI 3a4er
5 87 -100 OTinyHO OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CJIM TEOPETHUECKOE COJepKaHUe
(3auteHO) Kypca OCBOCHO TTOJTHOCTBIO. bes poOeIIoB;
HCYEPIBIBAIONIE, [10CTI€I0BATENLHO, YeTKOMIIOT NYECKUCTP OHOM3IaraeTMaTepHal;c
BOOOIHOCIIPABIIACTCAC3aa9aMHU,BOIPOCAMUNIP YT UMUBUIaMHTIPHUMECHCHUS
3HaHW; UCIOJB3YET B OTBETE JIOMOIHUTEIbHBIA MaTepUaj BCE MPEAYCMOTPEHHbBIE
porpaMmMoit 3aJlaHus BBITIOJIHEHBI, Ka4ecTBO
UXBBITIOJIHEHUSOI[CHEHOUN CIIOMOAIIIOB, OJTM3KUMKMAaKCUMATLHOM Y; aHATTU3HP YETTIO
Jy4eHHBIEPE3yIbTaThI;IPOSBIIIETCAMOCTOS TEILHOCTHITPUBBITIONHEHUN3aIaHU I OLeHKa «3aYTE€HO» BBICTABIIIETCS CTYJEHTY,
ecnu OTBETHI Ha BOITPOCHI o
TeMaM JUCIUIUINHBIIIOCIE0BATENbHBL,JIOTHYE
CKHU3JI0KEHBIL, IOy CKAIOTCSIHE3HAUUTEIIbHbIC
4 74 - 86 Xopotio Or1eHka «XOpOomuIo» BBICTABJIACTCSA CTYJICHTY, €CIIU TEOpPETUYECKOE HE/I0UeTEIBOTBETECTYICHTA, TAKHe KaK
(3auTeHo) COJlep)KaHHeKypCaOCBOCHOHOHHOCTbIO,HGOGXO}IHMbIeraKTHjCCKIfICKOMHeTeHHHHB OTCYTCTBHE  CAMOCTOATENBHOTO  BHIBOTA,
OCHOBHOMC()OpMHPOBaHBI,BCENPEYCMOTPEHHBICIPOIPaMMOHO0YYeH YU eOHbIe3a PETEBEIE OITHGKHHID.
JTAaHUSABBITIOJIHEHBI, Ka4eCTBOUXBBITIOIHEHHUS JOCTaTOYHO BbICOKOE. CTyIEHT TBEPIO
3HaeT Marepuas, [pPaMOTHO M MO CYUIECTBY M3Jaraer ero He JoIyckas
CYLECTBEHHBIX HETOUHOCTEHN B OTBETE HA BOIIPOC.
3 60-73 Y noBnerBo- Ornenka «YIOBJICTBOPUTCIIBHO» BBICTABIISICTCSA CTYACHTY, €CIIM TEOPETUUCCKOC
PUTENBHO coJllep;KaHue Kypca OCBOEHO YaCTUYHO, HO poOesTbI HE
(3auteHo) HOCSITCYIIECTBEHHOr0XapaKTepa, oMb IIMHCTBOIPEAYCMOTPEHHBIXTPOrPaMMO
3aJaHAN BBITIIOJTHEHO, HO B HHUX HMEITCA OLINOKH, pu
OTBETEHAIIOCTABJIEHHBIMBOIIPOCCTYIEHTAOIyCKAETHETOUHOCTH, HEIOCTATOUHO
NpaBuibHbIE  (HOPMYJIHPOBKH, HAONIONAIOTCSl  HApPYyLICHHS  JIOTMYECKOU
TIOCJIEI0BATEIBLHOCTU B U3JI0KEHUHU IPOrPAMMHOI0 MaTepHala.
2 Huxe60 Heynosne- OneHKa «HEYIOBICTBOPUTENHHO» BEBICTABISETCS CTYIEHTY, €cii OH He3HaeT| OmeHka «HE3AYTEHO» BBICTABIISIETCSA
TBOPUTETHHO(H |3HAYNTENGHOW YACTH NPOTPaMMHOIO MaTepuaia, [OIyCKaeT CYIIeCTBEHHBIE|CTYICHTY, €CIH CTYINCHT HE 3HAeT OCHOBHBIX
€3a4TEeHO) OIMOKY, HEYBEPEHHO, C OOJBIINMH 3aTPYAHEHUSMH BBINONHSACT MPAKTHUSCKUE|MOHATHHA TEMBl JUCHUILUIMHBI, HE OTBEYaeT Ha

paboTBl, HEOOXOOMMBIE MPAKTUYECKHE KOMIETEHIHHM HE C(HOPMHPOBAHBI,
OOJIBIIMHCTBO TIPEAYCMOTPEHHBIX IMPOrpamMMoil oOyueHUs y4eOHBIX 3aJaHU He
BBHITIOJTHEHO, KaueCTBO WX BBHIOJHEHUS OLEHEHO YHCIOM OajuioB, ONHM3KUM K
MHUHUMAJIEHOMY

JONOJTHUTEJIBHBIE W HaBOIAIIHE BOIIPOCHI
TnpernogaBaTeId.




MuHHCTEPCTBO HAayKu U BhIcIero oOpasoBanusi Poccuiickoit denepanun
HmxHeKaMCKH XUMUKO-TEXHOJIOTUYECKH HHCTUTYT (prnuan) dhenepaibHOro
rOCyJapCTBEHHOTO OI0JHKETHOT 00pa30BaTEIHHOTO YUPEIKICHHUS
Bricurero o6pazoBanus
«Ka3zaHCkuil HAlMOHAJIbHBIN UCCIIEA0BATEIIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»

Iloocomosumenvuwiii haxyromem
CoyuanbHo 2yMaHumapHbolil Yuxi

CriennanbHOCTB: 27.02.04«ABTOMAaTHYECKHUE CHCTEMBI YIIPABICHHUS»

BOl'lpOCLI, BBIHOCMMbBIE€ HA JK3aMEH IEPBOIro ceMecTpa

1 .Yuenue o crtpoenue BeuiectBa. OCHOBHBIE CBeJEHHS O cTpoeHuH aroma.CocraB
aTOMHBIX sijiep. OnucaHue aTOMHBIX OPOUTANICH C TTOMOIIbIO KBAHTOBBIX YHCET.
2. KBaHTOBO-MexaHMueckass Mmonenp aroma. KsantoBbelie umcna.llpmammn [laymnm.
[IpaBuso I'yana. [IpaBuno Kneukosckoro.
3.1lepuognveckuii  3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHUX DJIIEMEHTOB
JA.N.MenneneeBa. [lepruoIMYHOCTH CBOMCTB 3JIEMEHTOB. DHEPTUsl HOHU3AIMU aTOMa
4. .CpoacTBO K 2JEKTpOHY. Pammychl aTOMOB M MOHOB, WX W3MEHEHHUS B MEpUOJAX U
rpynmnax. SJIeKTpOOTPUIIATETHFHOCTD.
5 .Ilpupoma xumuueckou CBS3H. TUIBI XUMUYECKOW CBs3u. MoHHaAs ,KOBaJIeHTHas,
MeTaJuIM4ecKas CBs3U. Teoprs BAJICHTHBIX CBS3EH.
6.Teopust Tubpuau3anu. MeTo MOJIEKYISIPHBIX OpOUTasICH.
7.Knaccel HEOpraHMYECKUX COSMHEHNH (OKCHIBI, KUCIIOThI, OCHOBAHUS U COJIN).
8.PactBoprl. O01IME CBOMCTBA PACTBOPOB.
9. 3akoH Paynsa. OcMoTtrueckoe JaBiIeHUSI. AKTUBHOCTbD.
10 Pacnipenenenue BeniecTsa MKy JBYMsI HECMENINBAIOIMMUCSA KUIKOCTSIMU. 3aKOH
pacnpenenenus Hepucra-lllunosa.
11.Xumuueckoe paBHoBecHe B pacTBopax. CosibBaTanus. PacTBOp HE3JIEKTPOJIUTOB.
12. PacTBOpBI 31EKTPOJUTOB. VI3MEHEHHE OSHTANBIIMM W SHTPONHUHU CUCTEMBI IIPU
pacTBopeHuu. PacTBOpUMOCTSb.
13.Teopun KUCIAOT © OCHOBaHWHA. BojaHple pacTBOpHl 3eKTposuToB. Ciadbie
anekTposuthl . Koncranta auccounanyu. CUiabHbIE 2JIEKTPOIUTH. AKTUBHOCTbD 3JIEKTPOJIUTOB B
BOJIHBIX pacTBOpax.
14.OnexkrponuTnyeckas quccouuanus Boasl. MlonHoe nmpousBenenue Boibl. Bogopoanblil
nokasaresb. [loHsTie 06 UHIUKATOpaX.
15. Bydepnsbie pacTBOpBHL.
16.PaBHOBECHE B pacTBOpax 31eKTpoiauToB. [IponsBenenrne pacTBOPUMOCTH.
17. I'maponus cosieil.
18. PaBHOBeCHE C y4acTHEM KOMILJIEKCHBIX HOHOB.
19.Wonnbie peakiuu. OO0mMe MOHATUS O AMCIIEPCHBIX CHUCTeMaX ( B3BECH, CYCIIEH3HH,
OMYJIBCUH ), KOJUIOUIHBIE CUCTEMBI.
20.0OxucAnTENbHO-BOCCTAHOBUTENBHBIE peakiuu. CTENeHb OKUCICHHUS.
Baxxneiiire OKMUCIUTENN U BOCCTAHOBUTEIN.
21.Knaccudukanusi OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. HampaBienwus
OKUCITUTENBHO-BOCCTAHOBUTENbHBIX PEAKLIUM.
22.MexaHu3M BO3HUKHOBEHUS AJIEKTPOIHBIX MOTEHIUAIOB.
CranapTHBIM BOJIOPOIHBIN MOKa3aTeNb.
23.T'anpBannyeckue sneMmeHThl. JJIC rampBaHudeckux dieMeHTOB. CTaHIapTHBIE
AJIEKTPOJIHbIE TOTEHIIHAJIBI METAJIOB.



24.3aBUCUMOCTb OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHOIO MOTEHIMAIa OT KOHLEHTPALUU.
VYpasuenue HepHcra.

25.Kuneruka 3nekTpoAHbIX poueccoB. [lonspusarus.

26.0Onexrponus. [Ipumenenue snexrpoausa. 3akoHsl Papajes.

27.Kopposusi. Bunsr koppo3un. Mepsl 60pb0bI ¢ KOPPO3HUEH.

28. 3akoH coxpaHeHus sHepruu. CaMonpon3BOIHLHO MPOTEKAIOIINE MPOIECCHI.

BHyTpeHHss 3HEprus U SHTAIbIUA. JK30- U SHI0TepMUUecKre peakuuu. CTaHIapTHbHIE
SHTAJBIIMKA OOpa30BaHMsI W CropaHus. 3akoH lecca M ero NpUMEHEHHE B CTaHIAPTHBIX
ycinoBusAx. Kpurepun nprHIMNINAIBHOCTH OCYHIECTBUMOCTHU IpoueccoB. CTaHIapTHas SHEprus
I'n66ca. Biusinue TemnepaTypbl Ha HalpaBJIeHUE MTPOIECCOB.

29. CKopoCTh XMMUYECKUX PEAKIUIl U METOJbl ee perynupoBaHusa. OCHOBHOM 3aKOH
xuMu4eckor kuHeTuku. KoHcranTa ckopoctu xumuueckou peakinuu. [IpaBunmo Bant-T'odda.
[TonsiTHE 00 SHEPrUU aKTUBALIMH, SHEPTETUYECKOM Oaphepe.

30 Teopus nepexoqHOro COCTOSIHUS. AKTUBUPOBaHHBIN KoMIuieke. Katanus.

['oMOreHHBI 1 reTepOreHHbIN KaTaaus.

31. OGparumsbie U HeoOpaTUMbIE XUMHUYECKHUE TIporiecchl. KoncTanTa

paBHOBECHS.

32.3akoH JedcTByrOIMX Macc. P@akTopsl BIMAIOIIME HAa KOHCTAHTY PaBHOBECHS.
[punnun Jle-Ilatenbe. Xumuueckoe paBHOBECME B TETEPOTEHHBIX cHUcTeMax, (ha3oBbIe
paBHOBECHS.

33. O030p s-anemeHTOB. [lookeHHUe PIEMEHTOB B TIEPHOJMUECKON CHCTEME, CTPOCHHE
aTOMa, OCHOBHBIE KOHCTAHTHI JIEMEHTA, XUMUYECKasi CBSA3b, KOMILIEMEHTAPHOCTb, COETMHEHHUSI C
Han0oJiee YCTOMYUBOU CTETICHBIO OKUCIICHUS,

34. OTHOIIEHNE NPOCTHIX BEIIECTB S--IEMEHTOB K KUCIOPOAY, CEepe, rajloreHam, BoJe,
KucnoTam, menodaM. CTaHIapTHbIE JIEKTPOAHbIE TOTEHIUATIBL.

35/IByX2JIEMEHTHbIE COEJUHEHUS S--DJIEMEHTOB: OKCHJbI, THIPHUIBI, CYIb(QUIBI,
HUTPUBI, TAOreHU Ibl. VI3MEHEeHNe KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
CBOMCTB BEIIIECTB.

36. TpexaneMeHTHbIC COSTUHEHUS S--2JIEMEHTOB: KUCJIOTHbBIE, aM(pOTEpHBIE, OCHOBHBIE
ruzpokcubl. Conu. IlpumeHeHne npocThiX BEUIECTB U UX COSANHEHUH.

37. 0O0630p p-anemeHToB. IlojoXeHue 31€MEHTOB B MEPHOAMYECKOH CHUCTEME,
CTPOCHHE aTOMa, OCHOBHBbIE KOHCTaHTBbI JIEMEHTa, XUMHUYECKas CBS3b, KOMIUIEMEHTAPHOCTb,
COEJIMHEHUS ¢ HanboJiee yCTONUNBOM CTENEHbIO OKUCIICHHUS.

38.00THO1IEHNE TIPOCTBIX BEILECTB P-3JIEMEHTOB K KUCIOPOAY, CEpe, IaJoreHaM, BoJe,
KucnoTam, menodaM. CTaHIapTHbIE JIEKTPOAHbIE TOTEHIUATIBL.

39./IByX3/IeMEHTHOE  COEAMHEHHE  P-3JIEMEHTOB:OKCHJIbl, THAPHUIBL,  CYIb(QUIbI,
HUTPUbI, TaJOreHUIbl. VI3MeHeHHe KUCIOTHO-OCHOBHBIX M OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
CBOMCTB BEILIECTB.

40. TpexaneMeHTHbIE COETUHEHUS P--3JIEMEHTOB: KUCIOTHbIE, aM()OTEpHbIE, OCHOBHbIE
- ruzapokeupl. Conu. IlpumeHenne npocThiX BEIECTB U UX COCIMHEHUM.

41. O630p , d-anementoB. [loyioKeHHE DIEMEHTOB B IIEPUOJUYCCKON CHCTEME,
CTPOEHHE aTOMa, OCHOBHBIE KOHCTAHTBI 3JIEMEHTA, XMMHUYECKas CBA3b, KOMILJIEMEHTAPHOCTD,
COEJIMHEHUS ¢ HanboJiee yCTOMUNBOM CTENEHbIO OKUCIICHHUS.

42.0THOIIICHHE MPOCTHIX BEHIECTB (-3IEMEHTOB K KUCIOPOIY, Cepe, rajloreHam, BoJe,
KHCII0TaM, 1ienodaM. CTaHAapTHBIE SJIEKTPOIHBIE IOTEHLIUAIBI.

(max400a.1J10B)

Onenka Baibl

5 35-40
4 30-34
3 24 — 29
2 1-23




MuHucTepcTBO HaAYKH U Bbicuiero oopazosanus Poccuiickoit denepanun
HuxHexkaMCKUi XUMHUKO-TEXHOJIOTMYECKUM MHCTUTYT (puiran)
dbenepaibHOTO TOCYJapCTBEHHOI'O OI0KETHOT'O 00Pa30BaTEIHLHOTO
YUpEKICHUS
Briciiero o0pazoBanus
«Ka3zaHCKuii HAlITMOHAIBHBIN UCCIEA0BATEIBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET
IloocomosumenvHuiii ghaxyromem

CneunanbHocTh:27.02.04« ABTOMaTUUECKHE CUCTEMBI YIIPABICHUSI»
Komnnexm mecmoswix 3a0anuii. Tecmoevie 3a0anus OMKpbIMo20 muna

1. Cxombko Becut (B rpammax) 1 moms BemectBa CaCOgz ?

2. Bpwibepute (o Ttabmuiie MeHzeneeBa) CKOJBKO —3JEKTPOHOB  HAXOJWUTCS Ha
BHEIIIHEH JIEKTPOHHOU 000J0uke atomMa ¢ Ne 7 u 34

3. DHeprusi HOHU3AIWH C yBEIMYSHHEM NIepro/ia

4. BriGepure coiib, U3 UMEIOIIMXCS, KOTOPAsi TUAPOJIUZYETCSI HE M0 KaTHOHY,

CH3COONa, NH4CI, AlICI3CuSO4

5.Panmyc atoma ¢ yBenuueHueM rnepuojia

6. [TopsAKOBEII HOMEp JIEMEHTa COOTBETCTBYET anpa

7. Beibepute u3 Tabnuipl MeHeneeBa HAMMEHEE AIEKTPOOTPUIIATEIHHBINA SJIEMEHT.

8.Br1bepure rpaduueckuil wiu anreOpanveckuii MeTo] pacueTta: Ha ckoibko cremyer
MOBBICUTh TEMIIEpAaTypy AJi1 YBEIUYEHUS CKOPOCTH peakiuuu B 729 pa3 (TemmnepaTypHbII
kodddurment pasen 3), remmeparypy (°C ) raz006pa3HOif cMecH CleyeT HOBBICHTh Ha

9. BriGepuTe Kakue OpOUTANIM W3 PUCYHKA 3aMOJHAIOTCS y aneMeHTa ¢ Ne 25
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10.Cucrema umMeromas rpaHuiibl paszzena (a3 Ha3bIBaeTCs

11. Cucrema O6MeHI/IBaIOH_[a$[C$[ C oxpymaromeﬁ cpez[0171 TOJIBKO 3Hepl"I/IeI71 Ha3bIBaACTCsA

12.KoNMM4ecTBO TEIUIOTHI, KOTOPOE IOTJIONIAETCS B CTaHJAPTHBIX YCIOBHAX
(ecnu oHTANMBNMA ~ OOpA30BaHUS MOJOXKHUTENbHA)  WIM  BBIAETSIETCS  (€CM SHTaJIBITHS
00pa3oBaHus OTPHUIIATENIbHA) MPU 00pa30BaHUM CIIOKHOTO BEIIECTBA M3 TPOCTHIX BEIIECTB
Ha3bIBACTCS

13. DHTanenus 310

Peaxnmu nmpoTekaronye ¢ BIICICHHEM Terlia

Ha3bIBAIOTCS

14 PeakuusaH2Siy + Cl = S +2HCl)+AG=-157,52x/]x /mMosb TIpu CTaHAAPTHBIX
YCIIOBUSIX SIBIISICTCS HPOLIECCOM.




15. Xumnuaeckoe paBHoBecue B cucteme 2NO() + Oxr) <> 2NOr) + Q cmemaercs B

CTOpOHY 00pa3oBaHus IIPYU IOHUKEHUHU JIaBJICHUS
16. [y reTeporeHHON CUCTEMBI B 3aKOH JCHCTBYIOUIMX Macc HE BXOAAT KOHIICHTPALUU
BEIIECTB

17. Ecaum  TNOHU3UTH  SHEPrUI0  aKTUBAllUM, TO  CKOPOCTh  XUMHYECKOU
peakuuu

18. Ha cocTosiHne XUMHUYIECKOTO PAaBHOBECHSI B CHCTEME
25072 + 02 « 2503 + Q
Karanuzarop

19. Hamummre npunnun nelllarense
2.
20.I'excarmuopepparKa[Fe(CN)s] mpu B3auMOIECHCTBHM ¢ KHCIOTaMH 00pa3yroT KpaiiHe
SITTOBUTYIO KUCIIOTY
21.TTpu B3ammopelicTBum pactBopa xyopuaa xemne3a (1) ' pactBopa pomanuma Kamms
OKpacKka U3MEHSIETCs Ha
22.CxopoCTh KOppO3WHW Keneza OynmeT IpU  €ro KOHTAKTe C
HUKEJIeM
23.Peakniyst BEIPaXKAETCS CXEMOM:
KCIO3 + Na;SO3—->KCI + NaSO4
Hcnonb3ys 31eKTpOHHYO Cpelly OTPENeNIUTe IO PA3HOCTH JIEKTPOIHBIX
MOTEHIIMAJIOB B KAKOM HAITPaBJICHUH MPOTEKACT JaHHAs PEaKIHs.
24Moryt M TIPOUCXOIUTH OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC —PEAKIUH
Mexay BemectBamu: a) NHz m KMnOs; Ucnons3yst 35eKTpOHHYIO Cpeny OIpeaeinTe
M0 Pa3HOCTH AJEKTPOJHBIX TOTCHIMAIOB 4YTO JaHHAs pPEaKIus MPOTEKaeT
B HaTpaBICHUU
25.Vcrionb3yst AMEKTPOHHYIO Cpely HalauTe KOHCTAHTBI JHCCOIMAIUHU CIICTYFOIUX
ocuoBanuii: KOH, Th(OH)s4, Sn(OH).. CpaBHuTe 3HaYeHUS KOHCTAHT TUCCOIHAIINN M YKAKHUTE
caMmoe CHIIbHOE OCHOBaHHUE.
26.Hanmmure TIePBBIT 3aKOH dapanes
- u ero Qopmyny

27. Harnmmure (hopMyITHPOBKY 3aKOHa I'ecca

28.'mapokcua nWHKAa U CyibdaT Meau aMHUHHBIE KOMIUIEKCHI C
KOOPJAMHAITMOHHBIM YUCIIOM 4

29. BrekcarupoKcoaJITIOMHHATE KaJIHs JIMTAHIOM SIBJISIETCS

30. B xmopuze 6apusi XUMUYeCKasi CBSI3b COOTBETCTBEHHO

1) Tecmosvlesadanusnzaxkpoimozomuna

1. IllenouHyto cpeny UMeEeT pacTBOP
1) Pb(NOs)2 2) NaNO3 3) NaCl 4) Na2COs
2. B pe3ynbraTe peakuuu, TepMOXUMHUYECKOE YpaBHEHUE KOTOPOH

2AgNO3(s) = 2Ad(s) + 2NO2r) + O -317 xx mornotutcs 31,7 kX TEmIOTHI.
Macca BBIJICJIUBIIETOCS cepedpa paBHa
1) 1,08 r 2)54r 3)54r 4)10,8r

3.YcTaHOBUTE COOTBETCTBHUE MCXKAY pearupyromiiMm BCIICCTBAMH W IMPOAYKTAMH HUX
B3aUMO/JICHCTBHUSL.



PEATPYIOUINE MNPOAYKTEI

BEIIECTBA B3AMMOJIECTBUS
1) Ba(OH), + CO2— A) Ba(ClOg4)2 + H20

2) Ba(OH)2 + P20s— b) BaSOs+ H20

3) Ba(OH), + SO3— B) BaSOs+ H,0

4) Ba(OH);2 + CL1.07— I') Bas(POa4)2+ H2

JT) Baz(POs)2 + H20

E) BaCOs+ H20

4.YCTaHOBUTE COOTBETCTBUE MEXKIY PEarvpyrolMMH BEIIECTBAMU U MPOJYKTAMU HX
B3aUMO/JICHCTBHS

PEATUPYIOLINE IMTPOAYKTHI
BEIL[ECTBA B3AUMO/IEICTBUS
1) SO+ H,O0— A) CaSOs3+ H;

2) SOs+ HO—  B) CaSO3+ H.O

3) SO,+ Ca(OH), — B) CaSO4+ H:

4) SOs+ Ca(OH)2 — I') CaSO4+ H20

) H2SO3

E) H2SO4

5. YcTaHOBUTE COOTBETCTBHE MEXIY (OPMYJION COENMHEHHS W 3HAUEHUEM CTEeHH

OKHCJICHHS XJIOpa B HEM.

OOPMVIJIA COEJUHEHUA CTEITEHb OKMCJIEHU A XJIOPA
1) Ca(OCl)2A) +1
2) KCIO; B) +2
3) HCIO; B) 43
4) FeClz I)+5
D -1

6. Koppo3usi KOHCTPYKIIMI, U3TOTOBJICHHBIX M3 CIUIaBa JKeje3a, OyaeT HauOoJbIel B
cpelie 3IEKTPOIIUTA,COAepKAILETO

1 )krcIopoABKUCIONCPEICIPUBBICOKOMTEMITEpATYpE

2) BOJIOPOJI B KUCJION Cpejie TPU HU3KOW TeMIiepaType

3) KMCTIOPO/1 B IIEJIOUHOM cpesie TP HU3KOM TeMIepaType

4) BOJIOPO/I B IIETIOYHON CpeJie IPU BHICOKON TemmepaType

7.Kakue u3 YTBEPKICHUI 0 KOPpO3UH METaJIOB BEpHBI?
A. Xumuueckasi KOppo3usi METAUIOB MPOUCXOJIUT B MPOBOJSAIIECH 3JIEKTPUUECKHM TOK Cpelie.
b. Jlmsg TpOoTEKTOpPHOW 3alllUThl METAUIMYECKOW KOHCTPYKIIMM OT KOPPO3WH K HEW
MIPUCOEANHSIOT KYCOK MEHEE aKTUBHOT'O METajlia.

1)BepHOTOJIBKO A

2)BepHBI 00a CYKICHHS

3) BepHO TOJIbKO b

4) HeBepHBI 00a CYKJICHHUS

8. B kakoii peaknuu coequaenne Fe(lll) sBisercs BocctaHOBUTEEM:
a) FeCla+H.S — ...,
0) Fe2(SO4)3+NaOH — ...,
B) FeCls+Br+NaOH— ...

Kirouu oTBeTOB Ha 3aJaHU OTKPLITOI0 THUIIA.



Ne Bompoca IIpaBuUIBHBIA OTBET banel
1 100 0-0,25
2 5u6 0-0,25
3 YMEHBIACTCS 0-0,25
4 CH3COONa 0-0,25
5 Pacrer ckaukooOpa3Ho 0-0,25
6 Yucy mpoTOHOB 0-0,25
7 (hpannmi 0-0,25
8 60 rpagycoB 0-0,25
9 SwusceD 0,2-0,5
10 reTeporeHHast 0,20
11 3aKphITast 0,20
12 OHTaNbIUs 00pa30BaHUS 0,20
13 OHTaNBIHUS 3TO (YHKIIUS COCTOSHHUS 0,2-0,5
TEPMOAUHAMUYECKOU
CHUCTEMBI OIpejeisieMas Kak CyMMa BHYTpPEHHEH
SHEPIUM U IIPOM3BEACHNUS JaBJICHUS Ha 00beM
DK30TEepMHUYIECKHE
14 CaMOonpor3BOJIbHBIM 0-0,25
15 MIPOAYKTOB 0-0,25
16 TBEPJIBIX 0-0,25
17 YBEIUIUTCS 0-0,25
18 He Binuser 0-0,25
19 Ecnu Ha cucTeMy, HAXOMAIIYIOCSA B YCTOMYHNBOM 0,2-0,5
PaBHOBECHUU BO3ACHCTBOBATh M3BHE HM3MCHSIS
KaKoe€
00 U3 YCIIOBHI paBHOBECHUS , TO B CHCTEME
YCUITUBAIOTCS
MIPOIIECCHI, HaIpaBJICHHBIC B CTOPOHY
MPOTUBOJEHCTBUS
HM3MEHEHHAM
20 HCN 0-0,25
21 SIpKo KpacHbIi 0,2-0,5
22 YBEITMYUBACTCS 0-0,25
23 B npsimom 0-0,25
24 B npsimom 0-0,25
25 KOH 0-0,25
26 Macca BemecTBa ocakJieHHOT0 Ha anekrpoje nmpu | 0,2-0,5
DIICKTPOIH3E MPSIMO MPOMOPIUOHATBHA
KOIIUYECTBY
DIICKTPUYECTBA, TMOJAHHOMY Ha 3TOT BJIEKTPOJ
m=Kkg =kldt
27 3axon ['ecca TemnnoBoii 3¢ GeKT XMMHUIECKOH 0,2-0,5
peaKiuu MPOBOIUMOI B U300apHO
— U30TEPMHYCCKUX HITH
HU30XOPHO U30TEPMUYECKUX YCIOBUIX 3aBUCHT
TOJIBKO OT BHIA
Y COCTOSIHUS MUCXOMHBIX BEILECTB U HE 3aBUCHT OT
MYTH €€ MPOTEKAHMSI
28 o0pa3zyroT 0-0,25
29 TUJPOKCUIT 0-0,25
30 HNonnas 0-0,25

Kirouu oTBeTOB Ha 3aJaHUs 3aKPbITOI0 THIIA




OK 3 — [IpuHuMaTh pemieHust B CTAaHAAPTHBIX W HECTAHAAPTHBIX CUTYallMsX W HECTH 3a HHX
OTBETCTBEHHOCTb.

Ne Bompoca IIpaBunbHBINA OTBET OaJbI
1 4 0,2-0,5
2 4 0,2-0,5
3 EJIBA 0,2-0,5
4 JEBB 0,2-0,5
5 ABBJ1 0,2-0,5
6 1 0,2-0,5
7 1 0,2-0,5
8 0 0,2-0,5

(max136aa0B)
Onenka | baniabl
5) 10-13
4 7-10
3 5-7
2 0-5




MuHucTepcTBO HaAYKH U Bbicuiero oopazosanus Poccuiickoit denepanun
HuxHexkaMCKUi XUMHUKO-TEXHOJIOTMYECKUM MHCTUTYT (puiran)
dbenepaibHOTO TOCYJapCTBEHHOI'O OI0KETHOT'O 00Pa30BaTEIHLHOTO
yupexaeHus Beiciero o6pa3zoBanus
«Ka3zaHCKuii HAIITMOHAJIBHBIN UCCIEA0BATEIBCKUI TEXHOJIOTHYECKUIT YHUBEPCUTET

Iloocomosumenvruiti ghaxyromem

CneunanbHocTh:27.02.04« ABTOMaTUUECKHE CUCTEMBI YIIPABICHUSI»

KoMmiekT j1adopaTopHbIX padoT

Y4yeOHBIM MUIaHOM JJIs OOyYarolUXCs MPEAyCMOTPEHO MPOBECHUE
71a00paTOPHBIX 3aHATUN MO TUCHUILUIMHE XUMUSL.

JlaGopaTopHbie 3aHATHS 1O JIUCIHHUIUIMHE TPOBOIATCS B CIEIHUAIBHO
000pyI0BaHHBIX JIAOOpPATOPUSIX C MPUMEHEHHEM HEOOXOJIMMBIX CpPEJICTB
o0ydeHus: Jab0opaTopHOTO OO0OPYIOBaHMS, OOpa3IOB ISl HCCIEIOBAHUMA,
METOIUUYECKUX TOCOOUH.

HGHB IMPOBCACHUA Ha60paT0pHBIX pa60T - IPAKTHUYICCKOC OCBOCHHUC
TCOPCTHUCCKHUX MOJI0KECHU I JICKOHMOHHOI'O MaTCpHajid, a TAaKKC BLIpa6OTKa

CTyIEHTAMHU OIPEICICHHBIX YMEHUH U HABBIKOB CaMOCTOSTEIBLHOIO
OKCIICPUMECHTHUPOBAHUS.
JIABOPATOPHAS PABOTA Nel

Tema: [IpuroroBjieHue pacTBOPOB 3aJaHHOM KOHIIEHTPALNHU

eab paboThI:

1. 3HaTh cnocoObl BBIpaXEHHsSI KOHIEHTPALMU PAcTBOPOB (MOJISIpHAS, MOJSpHAs
KOHLIEHTpALIMs SKBUBAJICHTa, MacCOBas JI0JIs).

2. Ymeth pfiaTtbe 3aga4dd, A€JaTb BBIYHCICHHA C HCIIOJbB30BAHHEM IIOHATUSA
C«KOHIOCHTpalusa paCTBOPOB».

3. HayuuTbcsi rOTOBUTH pacTBOpPHI IO HABECKE TBEPAOTO BellecTBa, U3 Ooiee
KOHLIEHTPUPOBAHHOTO PacTBOPA, MO (PUKCAHAIY.

4, Hay‘II/ITbCH pa6OTaTb Ha BECax, OIPCACIIAThL INIOTHOCTb PpaCTBOpaA, OIPCACIIATH
KOHIOCHTpAMU paCTBOPOB I10 IINIOTHOCTH.

OOGopynoBanne u peakTuBbl: pH-meTpbl, Bechl aHamuTHYeCKHe, HAOOPHI
WHIUKATOPHOUM Oymaru, MepHbie KOJIObI, CTaKaHbl, IUIHHJIPHI, COJIH.

ITops0K BBINOJITHEHUSI

Onbir 1. [IpuroToBnenue pactBopa C 3aJaHHOM MAacCOBOM J0JE€Hl U3 HABECKH
TBEPJOIO BEIIECTBA

1. Momyuuts y nabopaHTa 3alaHue ISl IPUTOTOBJICHHUS PACTBOPA COJIM OMpPEIETICHHON
KOHIICHTpAIHH.
2. PaccunTarh HE0OX0IMMOE KOJTMYECTBO TBEPIOTO BEIIECTBA U BOJIBL.
3. B3Becuts ¢ TounocThio 0 0,01 T
a) 4acoBOE CTEKJIO;
0) 4acoBOE CTEKJIO C HABECKOM COJIH.
4. 3anucarpb B TETpa/lb MOIYYEHHBIEC PE3YJIbTAThl U BHIYUCIUTH MAaccy COJIH.



5. OTMepI/ITB C MIOMOIIBIO MCPHOT'O MUWJIMHAPA HY>KHOC KOJIMYCSCTBO BOBI.

6. B npuroToBieHHYIO CKIISIHKY Ye€pe3 BOPOHKY OCTOPOKHO IIEPEHECTH HABECKY COJIM U
OOMBITh YacOBOE CTEKJIO M BOPOHKY HEOOJBIIUM KOJUYECTBOM JUCTHJLIMPOBAHHON BOJIBI,
OTMEPEHHOM U1l pACTBOPEHUSL.

7. 3akpbITh TPOOKOW W, BCTPSAXHUBAS €€, MEPEMEIINBATh COACPKUMOE 0 TOJIHOTO
PacTBOPEHUSI COJIH, TIOCTETICHHO PUOABIISIi OTMEPEHHYIO BOTY.

8. Tlomyunts y mnabopaHTa apeoMeTp M HM3MEPUTh IUIOTHOCTH HPUTOTOBJIEHHOTO
pactBopa. Ecnu npu pacTBOpeHHH COJIM MPOU30ILIO 3aMETHOE PA30rPEBaHUE WIIH OXJIAKICHUE
pactBopa, cieayeT BbDKIATh, TIOKA PACTBOP OCTHIHET O KOMHATHOW TEMIIEpaTypbl, U TOJBKO
TOria IPOM3BOAUTH U3MEPCHHUC INIOTHOCTH.

9. [IlpoBepuTb 1O CHPAaBOYHMKY HPAaBUJIBHOCTh IPUTOTOBJIEHHOTO PacTBOpa
CpaBHCHHUEM HaﬁI[eHHOﬁ IUIOTHOCTH C TaOJIMYHBIMUA JaHHBIMH.

10. PaccuuTarh MOJISIpHYIO KOHIIEHTPAIMIO U MOJISIPHYIO KOHILIEHTPALIMIO SKBUBAJICHTA
MOJIy4E€HHOT'O pacTBOpa.

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

OrpenienieHre MIOTHOCTH PacTBOpa

[InoTHOCTBIO pacTBOpa Ha3bIBa€TCS Macca €IMHHIBI €ro 00beMa NpU HCCIeryeMon
temmneparype. Hanbonee ObICTpO MIOTHOCTH PAcTBOpa OINPENEISIOT C MOMOUIBIO apeoMeTpa.
JInst TOUHBIX U3MEPEHUM UCTIONB3YIOT HA0Op apeoMETPOB, KXl U3 KOTOPBIX MpeAHa3HAuUCH
JUISl Y3KOTO MHTEpBajia U3MEPEHUH IJIOTHOCTH.

Jlig onpeneneHus TUIOTHOCTH PacTBOPA CIAEAYET CyXOW M YUCTHIM IUIMHAP 3ar0IHUTh
Ha 72 WCIBITYEMBIM PACTBOPOM U ONYCTUTh B Hero apeoMerp. CHadana HagO OIyCTHTh
apeoMeTp, IIKajla KOTOPOro MMEeT HauMeHblllee 3HaueHHe MIOTHOCTH. Eciu mikana ero He
Morpyaercs B pacTBOp, TO apeoOMETp BbIHYTh, MPOMBITh BOJIOM, MPOCYIIUTH
(UIBTpOBANBHOM OyMaroi M MOCTaBUTh Ha MECTO. 3aMEHUTh €ro CIAEAYIOIUM U3 Habopa u
TaK J0 TeX IOp, MOKa apeoMeTp HE MOTPY3UTCs Ha TaKylo TNIyOMHY, YTO YPOBEHb JKUJIKOCTH
B LWJIMHJPE OKaXKETCS B MpeiesaXx IIKalbl apeoMeTpa. ApeoMeTp He JOJDKeH KacaTbeCs
CTeHOK uuiuHiapa. [loka3aHusi mIKambl apeoMmeTpa CleAyeT OIpPEIeIuTh IO HIKHEMY
MEHUCKY JUISl IPO3PAvYHOM KUIKOCTH U TI0 BEPXHEMY JUIsl HETIPO3PAYHOM KUAKOCTH.
3apanue k onbITy Nel: [lpucomosvme pacmeop coau obvemom V ¢ maccoeoti
OoJiell COMU @ U3 HABECKU KPUCMALIO2UOPAmMA (NI0MHOCMb PACMEopd p).

No Kpucramior V. or® o p. /a3
BapuaHTa uapar
1 CuSO4 - 5 H0 100 0,02 1019,0
2 AICI3 - 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

OneiT 2. IlpuroroBiieHue pacTBopa ¢ 3aJaHHON MAacCOBOH xoJied M3 0osee
KOHLIEHTPUPOBAHHOI0 pacTBopa”

1. Tlomyuuts y mnabopaHTa pacTBOp KHCIOTbl MM aMMMaKa ONpPEIeIeHHON
KOHLIEHTPALIUH.

2. V3mepuTh apeoMeTpoM IJIOTHOCTh MCXOJHOIO KOHLEHTPUPOBAHHOIO PacTBOpa
3aJJaHHOTO BellecTBa. JlJI1 3TOro OCTOPOXHO (MO TArOM) HAIUTh KOHIIEHTPHUPOBAHHBIN

*Crioco0 npuMeHsiercs, IIIaBHbIM 00pa3oM, AJIsl IPUTOTOBJICHHUS pACTBOPOB KUCIIOT (CEPHOM, CONSHOM,
A30THOM) WJIM aMMHUaKa.



pacTBOp B MpeAHA3HAUYEHHBIN IS JAHHOTO BeulecTBa HMIMHAP. OMyCTUTh B HETO apeOMETP,
CIIe/Is 32 T€M, YTOObI apeoMeTp HE Kacaycsi CTEHOK COCy/a.

3. 3anucarb OKa3aHUs ApEOMETPA U CBEPUTH UX CO CIIPABOUHBIMH JAHHBIMHU.

4. PaccuutaTth 00OBEM pacTBOpa, KOTOPHIH HEOOXOJMMO MPHUTOTOBHTH B XOJE
JAHHOTO OTIbITA.

5. Paccunrath 00BeM BOJIBI, TpeOyeMBbIl ISl IPUTOTOBIICHHUS PACTBOpa 33aJaHHOM
MIPOLIEHTHOM KOHILIEHTpALUU U3 00Jiee KOHLEHTPUPOBAHHOTO PacTBOPA.

6. HyxHbIi1 00beM BOJBI OTMEPUTH MEPHBIM LIMJIUHIPOM U BBUIUTH B CTaKaH.

7. OTMEpUTh MEPHBIM LUIMHIPOM 00bEM KOHUEHTPUPOBAHHOIO pacTBOpA, BIUTh
€ro B BoJy (B cilydae CEpHOI KHCIIOTHI BbUIMBATh TOHKOW CTPYMKOM NMpU MOMEUIMBAaHUM) U
THIATEJILHO NEPEMEILATh PACTBOP.

8. OxnaauTh pacTBOp /10 KOMHATHOM TEMIEpATypbl, MEPEIUTh B CYXOW BBICOKHI
HWIMHIAP U OIPEJENIUTh IUIOTHOCTh apEOMETPOM.

9. CauTh NOMYyYEHHBIN PacTBOP B 3apaHee MPUTOTOBIECHHYIO CKIISIHKY C STHKETKOMH,
Ha KOTOpPOW HalMcaHO Ha3BaHUE BEIIECTBA, €ro KOHIeHTpaluio. CaaTk pacTBOp JIabOpaHTy.

10. Tlo 3HaYeHHIO IUIOTHOCTU MOJYYEHHOI'O pacTBOpa HAWTHU MO CIPAaBOYHUKY
KOHLIEHTPALIMIO TOJIyYYEHHOTO pacTBOpa M IPOBEPUTb, TaKUM oOOpa3oM, TOYHOCTh
BBITIOJIHEHUS OTIBITA.

11. BerancauTe MOJIIPHYEO KOHIIEHTPALMIO M MOJISIPHYFO KOHIIEHTPALMIO SKBUBAJICHTA
MOJIyY€HHOTO PacTBOpA.

3ananue Kk onbIty Ne2: [lpucomosbme pacmeop Kuciomsl ¢ Maccogou 0o.el
KUCIOMbL @2 U3 PACMEOPa 3MOU Jice KUCIOMbL C MACCO80U 0oJell MW1(00bem UCXOOHO20
pacmeopa\1).

Ne K Hcxomabrit Koneun
HeoTa . pacTBop BIil pacTBOP
BapHaHTa Vi, cm o1 2
1 HCI 30 0,044 0,024
2 HCI 35 0,064 0,044
3 H2SO4 40 0,062 0,032
4 H2SO4 35 0,091 0,062
5 HCl 20 0,064 0,024
6 H2S0O4 30 0,091 0,032

OnbiT 3. [lpuroroB/jieHue pacTBopa 3aJIaHHON MOJISIPHON KOHIEHTPAUUM WJIH
HOPMAJIbHOI KOHIIEHTPAIMH YKBUBAJIEHTA U3 HABECKH TBEPI0I0 BellecTBa

1. ITonyuuTh y TabopaHTa 3a/ilaHUE.

2. PaccunTarh KOJMYECTBO BEUIECTBA, HEOOXOJMMOE JUIS TPUTOTOBIICHHSI PAaCTBOPA.

3. Tomyunts y nabopaHTa MEpHYIO KOJIOy HYKHOTO O0BEMa, 4acOBOE CTEKIO U
3aJIaHHOE BEIIIECTBO.

4. B3BecuTh BEIIECTBO HA YaCOBOM CTCKJIC HA TEXHHMUYECKHX BECaX C TOYHOCTHIO JI0
0,01 .

5. B ropabmmko MepHOH KoJIObI BCTaBUTh BOPOHKY M OCTOPOXHO, CTapasch He
pacchlnarh, NEPEHECTH B3STYI0 HABECKY Ha BOPOHKY. YacoBOe CTEKJIO ONOJIOCHYTh HEOOJBIINM
KOJIMYECTBOM BOJIbI M CIIUTH €€ Ha BOPOHKY. DTy OIEPALHIO MIOBTOPUTH HECKOJIBKO pa3, TIoKa Ha
4aCOBOM CTEKJI€ HE OCTAHETCS HUKAKUX KPHCTAILIOB.

6. Uepe3 BOPOHKY B KOJOY HPHUMEpPHO [0 TOJOBHHBI €e¢ o0bemMa HeOOIbIINMU
MOPLUAMH HAINUTH BoAy. [IpH 3TOM cTapaTbcs BCe KPUCTAIUIBI ¢ BOPOHKH CMBITh B KOJIOY.

7. 3aKkpbITh KOJOY MPOOKOM M BCTPSAXHYTh HECKOJIBKO Pa3 JI0 MOJHOTO PAaCTBOPEHUS
BEIIIECTBA.

8. OCTOpO’XKHO NONUTH B KOJOY BOJBI JIO METKM (HMXKHHUM MEHHCK BOJABI JOJDKEH
KacaThCs METKH ).

9. Conepkumoe KoJIObI CHOBA IEepeMeNIaTh.



10. IlonyuuTs y mabopaHTa apeoMeTp M HW3MEPUTh IUIOTHOCTH MPUTOTOBICHHOTO
pactBopa. Eciu npu pacTBOpeHMM COJIM  IPOM3OLLIO 3aMETHOE pa3orpeBaHUE WM
OXJIZXKJIEHHE pAacTBOpa, CIEAYyeT BBDKIATh, IIOKAa pAcTBOP OCTHIHET [0 KOMHATHOMN
TEMIIEpPaTyphl, U TOJIBKO TOTIa IIPOU3BOAUTH U3MEPEHHE MIIOTHOCTH.

11. Paccunutarh MaccoBYyIO JIOJIIO COJIM B MOJIy4YEHHOM PacTBOPE.

12. CiuTh NPUTOTOBJIEHHBIM pacTBOpP B TOJCTOCTEHHYIO CKIISHKY, YKa3aTb
BEILECTBO U €ro KOHIIEHTPALHIO, CIaTh PACTBOP Ja00OPAHTY.

3apanmne Kk onbITy Ne3: [Ipucomosvme pacmeop conu obvemom V' ¢ monsapHou
Konyenmpayueu sxeusarenma conu Cjz By U3 HagecKu KpUCMaiio2uopama.

Jn;re;pnaHTa Kpucramnorngpar V, em® 1\(;(()1)/121) . B
1 NiCl; - 6 H.0 100 0,1
2 CoClz - 6 H20 100 0,3
3 Fe>(S04)3 - 9 H,O 50 0,2
4 CuSQOq4 - 5 H0 50 0,2
5 Al2(SOq4)3 - 18 H20 100 0,2
6 MnCl; - 4 H,0 50 0,1

KoHnTpoJibHbIE BOIPOCHI

1. Kakyro wmaccy wmenHoro kymopoca (CuS0Os - 5H20) HyxHO B3Th UId
npurotosierus 500 cm® pactBopa cymbhara memu ¢ o = 14,00%?

2. 3 200 r 25,00%-H0r0 pacTtBopa npH OXJAXKJIECHUU BbIIeaIock 50 r conu. Yemy
paBHa MaccoBas JI0JISl COJIM B OXJIAXKIEHHOM pacTBope?

3. Beruucnure MOJISIpHYIO KOHIIEHTPAIMIO, MOJIIPHYIO KOHIIEHTPAIMIO SKBUBAJIEHTA
U MOJsUTbHYIO KoHIeHTpamuio 17,40%-Horo pacTtBOpa cepHOW KHUCIOTHI  (TUIOTHOCTH
pacTBopa HailliuTe B IPUIOKEHHUH).

4. Cmemamu 0,5 nv® m 1 aM® pacTBOPOB TMAPOKCHIA HATPHA C MOJIAPHBIMH
KOHIIEHTPALMAMH COOTBETCTBEHHO 2 MoJb/aM® u 3 Mons/mM3. OnpenenuTe TUTP KOHEYHOTO
pacTBopa.

5. Kakyto maccy kxanus Hano 106aButh k 500 cM® BOJbI, 4TOOLI MOIYy4HTH PACTBOP
LIETI0YH C MOJISIPHOM KOHLIeHTparuen 0,2 MOJIB/IM>?

JABOPATOPHAS PABOTA Ne2
Tema: Peakiuu noHHOro ooMena

eab paboThI:

1. BBISIBUTB CYIIHOCTh peakUuid, MPOTEKAOUX "0 KoHLA".

2. Ucxons u3 KOHCTaHT AUCCOIUAIMM KHUCIOT U OCHOBAaHHWH, CAEIaTh BHIBOJ O CHIIC
JIAaHHBIX KUCJIOT ¥ OCHOBAaHUH.

3. Ucxons u3 3Hauenuit [1P (mpousBeneHus pacTBOpUMOCTH), cHOPMYITUPOBATH YCIOBHS
00pa3zoBaHuUs OCAJIKOB.

4. VccnenoBath CBOMCTBA HEPACTBOPUMBIX THAPOKCUIOB.

OO0opyaoBanne ¥ __peakTuBbl: pH-mMeTpbl, Bechl aHAIUTHYECKHE, HAOOPHI
WHIUKATOPHOUW OymMaru, MepHbIe KOJIObI, CTaKaHbI, IUIHHJIPHI, COJIH.
Onpeodenenue ycnosuii HeoOpamumo20 nPOMEeKAnUs peaKyuii UOHHO20 00MeHa

ITopsiioK BBINOJTHEHHS

1. IosryauTe y nabopaHTa BapHaHT 33 aHMUsI.



2. Pemute 3amavy cHavana TEOPETUYECCKH. 3arlOJHUTE TAOIUILy, B KOTOPOUW YKaKUTE
BBITIQJICHHE 0CAIKOB (), BeIJICICHNE Ta30B (1), 00pa3oBaHHe CIa0bIX IIEKTPOIUTOB.

JInsi paBHIIBHOTO OTBETA BOCHOJB3YHTECh TaOMWIIAMH PACTBOPUMOCTH M KOHCTAHT
JUCCOLIMAMU KUCIOT U OCHOBAHUW U3 IIPUJIOKECHUSL.

B npuBenenHoi TabaMIIe BMECTO HOMEPOB HEOOXOAMMO MOACTABUTH (POPMYJIIBI COCIHU-
HEHUM W3 BapuaHTa 3afaHus. B maHHON TaOnuIle 3amoNHSAETCS TOJBKO BEPXHSS YacCTh,
PacIOJIOAKEHHAS! BBILIE IMArOHAJM, MOCKOJIBKY MO AUAaroHa N BEIIECTBA IMEPECEKAOTCS CaMu
c co0oif, a B 3TOM Cily4ac OHH HE PEarupyrT, a HIDKHSS YacTh SIBISETCS 3€PKATbHBIM
O0TOOpaXEHUEM BEPXHEH YaCTH TAOJIHUIIBI.

JI1si mpaBHIIBHOTO OTBETA BOCHOJB3YHTECh TAOMWIIAMH PACTBOPHUMOCTH M KOHCTAHT
JMCCOLIMAMU KUCJIOT U OCHOBAHUI U3 MIPUJIOKECHUS.

B npuBenenHoit Tabnuie BMECTO HOMEPOB HEOOXOIUMO TIOACTaBUTH (POPMYJIIBI COEIU-
HEHUM W3 BapuaHTa 3a7aHus. B maHHOW TaOnuIle 3amofHSAETCS TOJBKO BEPXHSS YacTh,
pacIoJIOAKEHHAS BbIIIE TUArOHAJM, MOCKOJBbKY MO AUAaroHa N BEIECTBA MMEPECEKAIOTCS CaMu
c co0oil, a B 3TOM cjly4ae OHHM HE PEarupyroT, a HUKHAS YacTh SIBJSETCS 3€pPKajbHBIM
0TOOpakKeHUEM BEPXHEH 4acTh TaOJIUIIBIL.

Tabauna — [IpenBapurtenbHbie pe3ynbTaThl pEaKIMi HOHHOTO OOMEHa

Coeaqunenus

N

3. B oryere mo maGopaTopHOii paboTe CrpynmupyiTe Bce HEOOpaTUMBbIE PEaKIUU
CIIEYIOIIUM 00pa3oMm:

a) peaklud, NPUBOMAIIME K O0Opa30oBaHHIO MajOpacTBOPUMBIX M HEPACTBOPHUMBIX
COCIMHECHUH,

0) peakuuu, IpUBOIAIINE K 00pa30BaHHUIO CIIA0BIX AIIEKTPOJIUTOB,

B) pEaKLMy, MPUBOIAIINE K 00pa30BaHUIO ra3000pa3HBIX BEIIECTB.

4. HamuimuTe ypaBHEHHs BCeX MPOTEKAIONINX "0 KOHIA" peakiuii B MOJIEKYISIPHOU U
MOHHOM (ToJIHAas U KpaTkasi) Gpopmax.

5. HazoBuTte BCe BellecTBA.

6. Jlna cnaObIxX SIMEKTPOJIUTOB HAMUIIUTE YPAaBHEHUS CTYNEHYATOW AIEKTPOIUTUYECKON
muccotanyu. [IpuBennTe BIpayKeHNsT KOHCTAHT JUCCOLMAIIMY TI0 CTYNEHSIM U UX 3HAYCHUSI.

7. Jns MamopacTBOPUMBIX COCIMHEHHI 3alUIIUTEe BBIPAKEHUS MPOU3BEICHUS
pacTBOpUMOCTH, CHOPMYTUPYHTE YCIOBUS 00pa30BaHUs OCAIKOB.

8. [IpoBenuTe SKCIIEPUMEHT. 3aNUIIUTE B TETPaau Bce HabmogaeMbie 2P PEeKThI.

Bapuanmu 3a0anuii:



Bapuanm — 1: pacTBOpbI TMAPOKCHIA KallUsl, a30THOM KHUCJIOTHI, KapOOHATa HaTpH,
cynedpara kaamus (1), mumtpara cBunma (II), xpomara kamms, cynbgpara xpoma (IID),
(denondranernHoBast Oymara (MM CIIUPTOBBIN pacTBOP ¢eHoTanenHa ¢ MaccoBoi poeit 1%).

Bapuanm — 2: xpuctaJulM4ecKue THIPOKCUA KalbIMsi U XJIOPHJI aMMOHHMS, PacTBOPHI
COJITHOM KUCHOTHI, cynbgara memu (I1I), nutpara ceunma (II), xmopuna sxenesa (III), autpara
cepebpa, deHondramenHoBas Oymara (WM CIUPTOBBIN PacTBOp (eHONI(TAICHHA C MAaCCOBOM
noneit 1%).

Bapuanm — 3:pacTBOpbI THIPOKCHIA KK, CEPHOM KHCIOTHI, HUTpaTa 0apus, Cyabhuia
Harpust, xiopuna Hukens (II), cymedara koGamera (II), xmopuma xemesza  (IID),
(denondranernHoBast Oymara (MM CIIUPTOBBIN pacTBOP ¢eHoNpTanenHa ¢ MaccoBoi joiieit 1%).

Bapuanm — 4. pacTBOpbI THIpOKCHJA HATpHs, COJSIHOM KUCIIOTBI, HUTpara cepedpa,
KapOoHaTa HaTpus, oauna Kamus, Opomuaa kamus, ximopuaa skenesa (I1I), denondranennoas
Oymara (UM CIMPTOBBIN pacTBOp GeHodTanenHa ¢ MaccoBoi aoneit 1%).

Bapuanm — 5:xpucrajuiiueckue TUAPOKCHI Kb M XJIOPHI aMMOHHS, PacTBOPHI
a30THOM KuCNOThI, cyiabdara xpoma (III), xpomara kamus, HuTpara koOameta (II), xMOpHIA
uuHka, cynbdara Hukens (II), denondranenHoBas Oymara (MM CIUPTOBBIM pacTBOp
(dbenondTanenna ¢ maccoBou aonei 1%).

Bapuanm — 6: pacTBOpBI THIPOKCHIA HATPHs, CEPHOW KHUCIOTHI, XJIOpHIa Oapws,
cynbuaa Hartpus, Hutpara Hukens (II), cynabdara xammus (II), cynedara nuHKa,
¢denondranenHoBast Oymara (WM CIIUPTOBBIN pacTBOp GeHondTanenHa ¢ MaccoBoi aoneit 1%).

KoHTpoJibHBIC BONIPOCHI

1. CocraBbTe MOJICKYJISIPHBIC W MOJICKYJISIPHO — HWOHHBIC YPaBHCHHS PEaKITUit
B3aUMOJICCTBHS MEKY:

a) xiopunom xenesa (I1I) u ruagpoxcuaom 6apus;

0) CeeHNTOM HATPHS M CEPHON KUCIIOTOM;

B) THAPOKCHJIOM CTPOHIIMS M XPOMOBOM KHCJIOTOM;

r) docdopHot kKucmoTor 1 HUTpaToM KobansTa (11);
1) CHUIMKaToM Hatpus u xiopuaom uaaus (I11).

2. CocraBbTe MOJICKYJSIPHBIC YpaBHEHHSI PEaKIUH, KOTOPhIC BBIPAKAIOTCS HOHHO-

MOJIEKYJIIPHBIMU YPAaBHCHUSIMU
a) Zn(OH)2 + 20H" = Zn02* + 2H,0
6) Cr¥* + 3CN" = Cr(CN)s
B) H" + NO2 = HNO;

3. Hanummmre ypaBHEHHS CTYNEHYATOW JUCCONMALIMM M BBIPAXKEHUS KOHCTAHT
JIMCCOIMAIINN CIeAyIomuX KuciaoT u ocHoBanuit: H3BOs, HIOs, H2S, Fe(OH),, Sn(OH)s4,
Sr(OH)2. CpaBauTe 3HaYCHUST KOHCTAHT JMCCOIMAIIMH U YKAXKHUTE CAMYIO CHJIBHYIO KHUCIOTY
H caMO€ CUJIBHOE OCHOBAHUE.

4. Onpenenure, BBIMAJIET JIX OCAJ0K COJIM IIPH CIIMBAaHUU PaBHBIX 00BEMOB PAacCTBOPOB
MnCl, u K2SeO3 ¢ monstpasiMu koHueHTpamusmu 0,005 Moutb/nM°. CTENeHn qUCCOIMAIN
MnNCl; u K2SeO3 npuHATh, paBHBIMU €IHHHIIE.

5.K 0,12 am® pacTBopa ruapara aMmMHaka ¢ MaccoBoii goneit 19,80 % (p = 960 F/I[M3)
no6asuu 0,33 am® a3oTHOH KucnoTBI ¢ MaccoBoit noneit 25,00 % (p = 1150 r/am®).
Omnpenenure MOISIPHYIO KOHIIEHTPAIUIO SKBUBAJIEHTA COJIM B KOHEYHOM PacTBOPE.

JIABOPATOPHAS PABOTA Ne 3
Tema:«OKUCIUTEIBHO — BOCCTAHOBUTEIIBHBIE PEAKLII

He.]'[b paﬁoTbI: I/I3y‘-II/ITLOKI/ICHI/ITCHBHO — BOCCTAHOBHUTCJIbHBIC PCAKIIUN PA3TTUIHBIX
MCTAJlJIIOB. I/I3y‘-II/ITL BJIMAHUC NTIPUPOABLI OKUCIIUTEIISL U BOCCTAHOBUTCIIA Ha XapaKTCP OBP.
H3y‘II/ITL BIIUAHUC pH CpCabl Ha MPOTCKAHUC OBP.3aerHHCHI/IC SKCIICPUMCHTAJIbHBIX
HaBBIKOB I10 pa60Te C J'Ia60paT0pH01>i HOCYI[OfI N XUMHWYCCKUMH BCIICCTBAMMU.



OOopyioBanue M peakTHBBI: pH-MeTpbl, BeChl aHaIUTUYECKUE, HAOOPHI
WHMKATOPHOUW OyMaru, MepHbIC KOJIObI, CTAaKaHbI, MIHHIPHI, COJH. KHUCIOTHI, OCHOBAHWS.

OIBIT Nel B3BAMMOJIEMICTBUE METAJIJIOB C KUCJIOTAMU

BrimonHenue ombita: B3sath y mabopanrta uncteie Metamisl: Fe, Cu, Zn, Mn, Ca st
Ka&)XJIOTO MeTaJlia B 3 MPOOHPKHU HAIUTH 110 5-7 Kamnensb pactBopoB kuciaoT: HCl, H2SO4, HNO:s.
B uerBepTyl0 mpoOHMpKY BHECTH Takoe >K€ KOoJMuecTBO KoHIeHTpupoBanHod HNOs. Bo Bce
POOUPKH JTOOABUTH TIOPOIIKOOOpa3HbIe MeTaUTbl. OTMETUTh, B KAaKHX MPOOHPKAX MPOTEKAET
peakiusl.

3aJaHue: COCTaBUTh YpPaBHEHMsI B3aUMOJEHCTBUS METAJUIOB C pacTBOpaMU KHCIIOT.
Cnenatp BbIBOA 00 OTHONICHMM METAUIOB K  KHUCIOTAM, OTMETHTH CKOPOCTh IPOTEKAHUS
PEaKUK y pa3IMYHbIX METAIJIOB.

OIBIT Ne2 [TOJIVYEHUE TETPAOKCOMAHI'AHATA (VI) KAJIUA

Brimonuenue onbita: cruiaButh B ipodupke KClO3 ¢ kycoukom KOH u Heckonbkumu
kpynuHkamMu MnQOz. [TosmydeHHbIH cruiaB COXpaHUTD IS TOCTIETYIOIINX OIBITOB.

3amanue: COCTaBUTh ypaBHEHHME peakiuuu. CrenaTh BBIBOJ 00 OKHUCIMTEIBHO-
BOCCTaHOBUTEIHHOM CIIOCOOHOCTH oKcHia Maprauia (IV).

OIbIT Ne3 BOCCTAHOBHUTEJILHBIE CBOMCTBA COEJMHEHUI
MAPT AHIIA (VI)
Bemonaenne ombita: k pactBopy KoMnOs mpumute xmopayto Boay. OOBSICHUTH
Ha0Jro1aeMoe.
3ajaHue: COCTABUTh ypaBHEHME peakiyu. Crenarb BBIBOJ O BOCCTaHOBMTENIBHBIX
cBoiicTBax HoHa MnO42,

OINBIT Ne4 OKUCJIUTEJIBHBIE CBOMCTBA COEJIMHEHUI MAPT AHITA
)
BeimosHenne ombiTa: K moakucieHHoMy pactBopy FeSOs noGaBute KoMnOs.
OO0OBsICHUTH HAOITIOJAEMOE.
3ajanue: COCTaBUTh ypaBHeHHE peakuuu. CrenaTh BBIBOA 00 OKUCIUTEIBHBIX
cBolicTBax HoHa MnO4?",

OIIBIT Ne5 JIUCITPOIIOPLIMOHUPOBAHUE COEJIMHEHMI MAPT AHIIA (VI)

Bemmonaenue ombita: k pactBopy KoMnOs 1n006aBUTH HECKOJIBKO Kareib YKCYCHOU
KUCTOTHI. OOBSICHUTH N3MEHEHUE OKPACKU PACTBOPA U BBITIAZICHHE OCAJIKA.

3ajganue: COCTaBUTh YypaBHeHHEe peakimu. Caenate BbIBOJ O YCTOWYHMBOCTU
coequaeHuit Mn (VI).

OIIBIT Ne6 BJIMAHUE PEAKILIMU CPEJIBI HA XAPAKTEP
BOCCTAHOBIJIEHN A ITEPMAHI'AHATA KAJINA
BeinonHenye ombita: B TpU NpoOUpKU HaauTh Mo 3-4 karum pactBopa KMnOs u
N00aBHUTh: B MEPBYIO — 2-3 KaIllIu CepHOI KUCIOTHI, BO BTOPYIO — 2-3 KaIUTH BOJbI, B TPETHIO —
5-6 kamenb ruapokcuaa kanus. Bo Bce Tpu mpoOMpKH T00aBUTH IO KarlisiM pacTBOp CyIb(pUTa
HaTpUs /10 UCUE3HOBEHHUS (PHOJICTOBO-MAIMHOBOIO oKpamuBaHus. [1o oxpackam mosrydeHHbIX
pacTBOPOB M OCAAKOB OIPEAEIUTh COCIMHEHHS MapraHIia.
3afaHue: COCTAaBUTh YPAaBHEHUS OKHMCIHUTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKLMH.
Crenatb BBIBOJI O XapaKTepe BOCCTAHOBJICHUS IIEpMaHIraHaTa Kajius B 3aBUCUMOCTH OT PEaKLUH
cpensl. [IpuBecTr 3HaUE€HMSI ANEKTPOHBIX IOTEHIINAIOB CUCTEM.

KoHnTpoabHbIe BONpoChI



1.Cpenu mpemnoxenubix peaktuBoB KMnOs; NaNO2; Jo (Boma); Mg; HNO;3(p);
KBrnaiitu:

a) OKHUCIIUTEb,

0) BOCCTaHOBHTEIIb;

B) BeIllecTBa, 00J1a/1al0I1e OKUCIUTEIHHO-BOCCTAHOBUTEIHHOMN JIBOHCTBEHHOCTHIO.

2. [IpennoxkuTh Kakue BO3MOYKHBI OKHCIUTEIILHO-BOCCTAHOBUTEIILHON PEaKIlny.

3. CocTaBuTh YpaBHCHHSI OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIMH, UCIIOIb3YS
MOHHO-JIEKTPOHHBIN MeTo . Onpenenuts Tunt OBP. Jlnig kaxkaoro mosynpoiiecca noJib3ysch
Ta0iMaMy, HAWUTH 3HAYEHUs CTAHJAPTHBIX  OKUCIHUTEIHHO-  BOCCTAHOBHUTEIBHBIX
MMOTCHITNAJIOB.

4. Cnenath BBIBOJ 00 OKHCIUTEILHBIX CBOMCTBAX BEIIECTB.

JlaGopaTtopHasi pa6ora Ne 4

XUMH4YECKHeE CBONMICTBA a30Ta U ero coeJUHeHUH
Llenv pabomul: uzyuume ceoticmea azoma u €20 coeOuHeHuu.
OIIBIT 1. TTonyyenue azorta pasnoxkenuem Hutpara (111) ammonusi.
B npobupky HaneliTe mopoBHY HachilleHHble pacTBophl HuUTpata (1) Hatpus u
xJiopuaa aMMoHUs (00mmii o0beM He Oosiee 1/ 3 mMpoOUPKHM) W clierka MmoaorperTe 10 Havaia
peakiuu. OO0BICHUTE HAOIIOaEMOE.

OIIBIT 2. Tlonyyenne amMuaka u3 aMMOHUUHBIX cotieit. (TATA).

B cyxyro mpoOHpKy BCHINIBTE THIATEIHHO TEPEMEIICHHYI0 CMECh PaBHBIX OOBEMOB
XJIOpUJa aMMOHUT THAPOKcUAa Kaiabiusi. CMech OCTOPOKHO HarpeBaiiTe, BBLACISIOUIUICS ra3
HCCIeAYNTE TaKkMyca Ha Xapaktep cpeabl. O0bsCHUTE HAOII0aeMoe.

OIIBIT 3. O6pa3oBanue concii ammonus. (TSTA).

CMmounTe AHO M CTEHKM CTaKaHa KOHIIEHTPUPOBAHHOM COJISTHOM KHCJIOTOM, OCTAaTOK
KHCJIOTHI cieiite oOpaTHO B KojaOy. CTakaHOM HAaKpOWTE THrelb, CMOYCHHBIH PacTBOPOM
ammuaka. O0bsACHUTE HAOJIIOIaEMOE.

OIIBIT 4. T'maponun3 MoJsiel aMMOHHSL.
Uccnenyiite xapaktep cpeasl pactBopoB NHiCl um  (NH:)2SOs.Ilouemy TBEpapIit
(NH4)2CO3 3ameTHO maxHeT aMMHUaKkoM? (TEOPETHUECKHI).

OIIBIT 5. OTtHolieHne MoJie aMMoHus K HarpeBanuio (TSTCA).

1) Harpeiite mpoOupky c¢ xsnopuaoM amMMoHHs. OOBSCHHUTE Ha CTEHKaX MPOOUPKHU
Oeoro Hajera.

2) Harpeiite npoOupky ¢ AMXpOMaTOM aMMOHHUs 10 Havana peakiuu. OObsSCHUTE
BYJIKAHOOOpa3HOE MPOTEKaHUE PEaKIIUU.

OIIBIT 6. BoccraHOBUTENBHBIE M OKUCIUTEIBbHBIE CBOMicTBa ruapokcuiaamuna. (TIATA).
1) KMnO4 + H,SO4 + NH20H—
2) FeSO4 + H2SO4 + NH,O0H—

OIIBIT 7. BoccTaHOBUTEIBHBIE M OKUCIUTENBbHBIE CBOMicTBA HUTpUT-HOHA. (TATA)
1) KI + H2SO4 + NaNO2—
2) KMnO4 + H2SO4 + NaNO2—

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

Kpucrannam HuTpaTa HaTpus NpUIIEHTE KOHLEHPTUPOBAHHYIO CEPHYIO KHCIOTY.
OObsicHUTE TOSIBIICHHE KPACHO-0YpHIX apoB.



OIIBIT 9. OtHomieHue HUTPaTOB K HarpeBanuto. (TAT'A).
1) Harpeiite npoOUpKy ¢ 6€3BOJAHBIM HUTPATOM CBHHIIA.
2) Harpeiite npoOKpKy C HUTPATOM KOOANbTA.
OO0mbscauTe HaOMIOIaeMOE, CPAaBHUTE TEMIIEPATYPHI PA3JIOKEHUS TaHHBIX HUTPATOB.

OIIBIT 10. OkucauTeNnpHbIE CBOMCTBA a30THOM KUCIOTEL. (TAT'A).
1) Mg + HNO3(pass)—

2) Cu + HNO3(pass)—

[TpoOupKy ¢ MeIbIO ClIeTKa HarpeuTe.

JlaGopaTtopHasi pa6ora Ne 5

XHUMHYECKHE CBOMCTBA rajiIoreHoB U MX COeIMHEeHU N

Llenv pabomul: uzyuums ce0UCMBA 2a102€H08 U UX COCOUHEHUU.

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

A) B mpobupky ¢ ra3ooTBogHONW TpyOKo# momecTtute Topomok MnO: , mpuieiite
KOHIICHTPUPOBAHHOMW COJISTHOW KHUCIIOTHI B TAKOM KOJIMYECTBE, YTOOBI OHA TOKpHIJIA BECh CIIOM
MnO, . Cmech OCTOPOKHO TIOJOTPEHTE W BBIICISIOMIUNACS Ta3 HCCICAYHTE C IMOMOIIBIO
pactBopoB Kl u KBr. OtmeTsTe 11BET pacTBOPOB.

b) Ilpomyctute Xmop uepe3 pacTBop Imenoun. PacTBop coxpaHuTe IS JaIbHEHIINX
OTIBITOB.

B) Ilpomyctute xyop uepe3 pacTBOp BOJbI. PacTBOp coxpaHuTe IS JaTbHEHIINX
OTIBITOB.

OIIBIT 2. OxucnurenbHble cBoMicTBa raioreHoB. (TAT'A).

A) B mpobupky c¢ NaxS BrelTe HECKOJBKO Kamelb XJIOpHOW Bojabl. OOBsSCHHUTE
HaOJIFOJaeMOoe.

b) x pactBopy momHO# Bojabl mo Karuisam npwiedte pactBop NaxSOz . OOwscHute
Ha0JIFOJaeMoe.

OIIBIT 3. CpaBHeHHE BOCCTAHOBUTEIbHBIX CBONCTB rajgoreHoB. (TALA).

Haceimbre B oTaensubie pooupkun Kl u KBr. O6nelite coiny HECKOJbKUMHU KaIIIMH
KOHIICHTPUPOBAHHOW cepHOM kuciaoToi. HabmromaiiTe OKpacky BBIICSIONIUXCS —I1apOB,
OCTOPOXKHO UCCIEIYWTE UX 3alax U peakiuio Ha jakMyc. CocTaBbTe YpaBHEHUS PEaKIUil.

OIIBIT 4. I'mapoJin3 TaJInaoB.
Uccnenyiite xapaktep cpemasl pactsopoB NaCl , AICI , NaF , KBr ¢ momorsio
nakmyca. O0bscHUTE HAOII0JaeMOoe.

OIIBIT 5. CpaBHeHUE OKMCIWTENLHOM akTMBHOCTH okcoxiiopar (1) okcobpomar (V)

HOHOB.
Cpasuute B3aumoseiictBue pactBopa Kl ¢ pactBopamu KCIO u KBrOsz . O0bsicHuTe
HaOmogaeMoe.

OIIBIT 6. Bausguue cpeapl Ha OKHMCIMTEIBHYIO aKTUBHOCTL okcoxaopar (1)
okcoopomat(V) HOHOB.

B nmByx mpobupkax ¢ pacrBopom KCIO u KBrOs mo6aswsre pactBop Kl. 3arem B
MPOOUPKH MpHUIIeTe pa30aBIEHHYIO CEPHYIO KUCIOTY. CpaBHUTE U OOBSCHUTE PE3yIbTaThI.

Kl + H2SO4 + KCIO—

Kl + H2SO4 + KBrOs—




OIIBIT 7. OGpa3oBaHUe HOHOBATON KUCIOTHI M €€ OKHCIUTENbHbIC CBOMCTRA.

A) K cunpHO pazbaBnenHomy pactBopy Kl mpuieiite mo KamisiM XJIOPHOW BOJIBI.
OOmbsicHUTE TIOSIBIICHHE OKPACKH PacTBOPA.

b) x pactBopy KBrOs npusneiite no xamisim pactBop NaxSOz . O6bsicHUTE OSBICHHE, a
3aTeM MCUYE3HOBEHUE OKPACKH PacTBOPA.

B) KIO3 + H2SO4 + KI —

KIO3 + H2SO4 + Na;SOz—

JlabopaTopHas pa6ora Ne 6

XuMH4YecKre CBOMCTBA KUCJI0POAA, CepPbl M UX COCAMHEHU I

Lenv pabomul: Uzyuumos ceolicmea coeouneHull KUCI1opood U cepbl.

OIIBIT 1. Ilonmydenue XucCIOpOAa PAa3JI0KECHHEM COJIE M €ro  OKHUCIMTEIbHBIE
CBOMCTBA.

Paznoxennem okcobpomata (V) kamus B npucyrcrBur MnO2 mosrydnte KUCIOPOa U
cobepure ero B B¢ NMpoOHpku. BHecuTe B pa3Hbie MPOOUPKU C KUCIOPOJIOM TOPSTYUH KPACHBIH
dhocdop u ropsiayro cepy. O0bsicHUTE HAOIIO1aeMOe.

OIIBIT 2. Paznoxenue kpuccaamtoruaparaCuSO4*5H,0. O6pa3oBanue
AKBaKOMILJIEKCA.

B mpobupky BHecure okono 1 T KpucCTamiorwapara cyibdaTa MEIM U Harpeure.
O06bscHuTe HaOMmoMaemoe. Oxmaaute NpoOoUpKy U mpriieiTe 5-10 M AUCTHIITUPOBAHHON BOJIBI.

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

A) K pactBopy wommma Kaius, MOJKUCIEHHOTO pPaBHBIM O0BEMOM pa30aBICHHOM
CEPHOM KUCIIOTHI, MPUJIEHTE pacTBOp Nepookuca Bosopoaa. OObsIcHUTE HaOIIOaeMOE.

b) K moakucienHoMmy, pa30aBJICHHOW CEPHOM KHUCIOTOM, K PacTBOpPY IEepMaHTraHaTa
(VII) xanus npuseiite pacTBOP Mepekuch Bogopoaa. OO0bsIcHUTE HAOIIOIaEMOE.

B) YcranoBure, kakoi ra3 BbIAENAETCS IPU HarpEBaHUU EPEKUCH BOJOPOIa.

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

B npo6upku ¢ pactBopamu coneit K ,Fe*? | Cd*™?, Cu™ , Zn*? npubaBbTe pacTBop
NazS. OTMeThTe B Kakux MpoOMpKax oOpasyroTcs ocaiku. Hanuiure ypaBHEHUS peakIHMidl
npousBeaenue pacteopumoctr. KJ ,FeSO4, Cd(NO3z)2 , CuSOs, ZnSOs4 .

OIIBIT 5. Tlonnbl# ruapoan3 CYIb()UIOB.
K pactBopy, conepxamemy uonsl Al | nmpuneiite pactsop NazS. OHbITHBIM IyTem
JTOKaKUTE 0CAT0K KaKoro coemuHeHust oopaszyercst mpu 3ToM. Alx(SO4)s3 .

OIIBIT 6. BoccranosutensHbie cBoiictBa NapS.(TAT'A).
K cunpHO pa30aBieHHOMY, M IOJKUCICHHOMY pa30aBIEHHON CEpHOI KHCIOTOH, K
pactBopy KMnO4 npusneiite NazS. O0bsicHUTEe MOMYTHEHUE pacTBOPA.

OIBIT 7. OKUCIANTENBLHO-BOCCTAHOBUTENbHEIE CBOICTBA SOz .

A) x pacTtBOopy MOAHOM BoJbl puieiite pactBop Na:SOsz . O0bscHUTE 06ecBeUnBaHNE
pacTBopa.

b) kx pactBopy Na:SOs , mojkucieHHOro pa30aBieHHON CEpHOM KUCIOTOH, mpuiieiTe
pactBop NazS. O0bsicHUTE TOMYTHEHHE PacTBOPA.

B) k pactBOopy auxpomaTa Kajusi, MOAKHCICHHOTO pa30aBlIeHHON CEpHON KMCIOTOH,
npuneiitre pactBop NaxSOs.

OIIBIT 8. IToayyenne THOCEPHOI KUCIOTEL U €€ pacua.




Uccnenyiite neiicTBusi CONSHOW KUCIOTHI Ha pactBop THOCynb(dara (VI) natpus.
OObsicHUTE BBIMAJCHUE OCAKA.

OIIBIT 9. IlonyyeHue u cBOMCTBA TETPOTUOHATA HATPUSL.

B npoOupky ¢ noaHO# BoJ0W mpubaBiseTe MO KalusIM PacTBOp THOCYIb(ara HATPUS
no oOecupeunBanus. IlpoBeppTe, OyayT M TPOUCXOAUTH 3aMETHBIE HM3MEHEHUS TIpU
N00aBJICHUH K PACTBOPY Pa30aBICHHON CEPHOM KHCIOTHI?

OIIBIT 10. BsaumMoaeiicTBe METAIIOB C pPa30aBICHHON M KOHIIEHTPUPOBAHHON cepHOM
kucinoton. (TATA),

Cu+ HZSO4(I<0HL[)_’ Mg + HZSO4(K0HH)_)

Cu+ HZSO4(pa36)—’ Mg + H2804(pa36)_>
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XuMHYeCKHe CBOMCTBA XpOMA U €ro CoOeIHHEeHU M

Leab paGoThl: W3y4UTh CBOMCTBA XpoMa M €ro COEIMHEHHH. YCTaHOBUThH 3aBUCHMOCTh
KHCJIOTHO-OCHOBHBIX W OKHCIIMTEIHFHO-BOCCTAHOBHTEIILHEIX CBOMCTB COG)II/IHGHI/Iﬁ Xpoma OT
CTEIIEHU €T0 OKHCIIECHHUS.

Texnuka 0e30MACHOCTH: COJIM XpOMa SJIOBHUTHL. TepMuUUecKoe pas3iokeHHe AUXpomara
AMMOHMS COITPOBOKIACTCA BBI6pOCOM PaCKaJICHHBIX YacCTHI, BO A30eKaHne IIonmaJgadnus 4aCTull B
TJIa3a He HAKJIOHATHCS HaJl PEaKIMOHHBIM cocyioM. OMBIT MPOBOUTH Mo TsArod. Bo m3bexanue
XUMHUYECKHX 0KOTOB MPOSBIIATH OCTOPOKHOCTh NMPU pabOTe C KOHIIEHTPUPOBAHHBIMU PAacTBOPAMHU
KHUCJIOT U IEJI0YaMH.

OIIBIT Nel [TOJIYYEHUE Y U3YYEHUE CBOMCTB I'MJIPOKCUIA XPOMA (I1)

[pubopsl W peakTUBBL: MPOOHPKH, PACTBOPHI THUIPOKCHIA HATPHUS, CEPHOU KHCIIOTHI,
pactBop cosu xpoma (I1) mosryants y mabopaHTa HEMOCPEACTBEHHO MEPE] MPOBEICHUEM OTIBITA.

BeinosiHenne ombiTa: B 2 mpoOupku ¢ pactBopamu coseir xpoma (Il) mpumute pactBop
ruapokcuaa Hatpust. Uto momydaercs? Kakumu cBoiictBamu obnamaet ruapokcua xpoma (11)?

3ajlaHMe: COCTaBUTh YpaBHEHHs peakiuil. Crenath BBIBOA O KHCIOTHO-OCHOBHBIX
cBoiictBax ruapokcuaa xpoma (Il). OObsACHUTH, TOYEeMy H3MEHSETCS NPU CTOSHUHM Ha BO3IyXe
OKpacka pactBopoB coeuHeHuit xpoma (I1). [IpuBenure ypaBHEHHsT OKHCIICHHSI COSTMHEHUH XpoMa

).

OIIBIT Ne2 [TOJIVUEHHUE OKCHUJIA XPOMA (111)

Hpubopsr u  peakrtusbl: auxpomar ammoHus (NHi)2Cro07  (kpucrammnueckuii),
acOecTUpoBaHHasl ceTKa, papdopoBasi CTYIKa ¢ TIECTUKOM, PACTBOPHI THAPOKCH/IA KAIUS U CEPHOU
KHCJIOTBI, CIIUPTOBKA.

BeimoniHenune omnbiTa: B apopoBoil  CTYyNKE HM3MENIBYUTH 0 TOPOIIKOOOPAa3HOTO
COCTOSIHUSI IUXPOMAT aMMOHHSI, 3aTEM IIEPEHECTH €ro Ha acOECUPOBAHHYIO CETKY, HACHITIATh TOPKOW
u HarpeTb. HaOmiomaem OypHoe pasnokeHue comud. OTMETUTh M3MEHEHHE OKpAaCcKU BEIleCTBA.
[TpoBepuTh PacCTBOPUMOCTH 00PA30BABIIETOCS MPOYKTA B KHUCIOTAX U IIIENI0Yax.

3ajaHue: COCTaBUTh YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH PA3I0KEHUS
muxpomata amMoHus. Crenmate BBIBOA O cBoiicTBax okcuma xpoma (lII) u tepmuueckoit
YCTOWYMBOCTU JUXPOMaTa aMMOHHSL.

OIBIT Ne3 [TOJITYUYEHUE Y U3YUYEHUE CBOMCTB IT'MJIPOKCUIA XPOMA (111)
IpuGopsl 1 _peakTuBBL: pacTBOpbl cyiabdara xpoma (ll1), ruapoxcuna HaTpus, CoOJTHON
KUCIIOTHI.
BeinosiHeHe ombITa: B J1B€ MPOOMPKHM HauuTh 1o 4-5 kamens cynbgara xpoma (l1), u
N00ABIIATH MO KAIUIIM PacTBOP TMAPOKCHIA HATpUs A0 BBIMAJCHHUS OCAKa CEpO-3€JIEHOTO IIBETa.
DKCIIEpUMEHTAIBHO JI0Ka3aTh €ro aM()OTEPHOCTb.




3aj1aHue: COCTaBUTh MOJICKYIISIPHBIC U MOJICKYJIIPHO-HOHHbBIC ypaBHeHHs. CenaTh BBIBO
o cBoiictBax ruapokcuaa xpoma (I11).

OIBIT Ned TJIPOJIN3 COJIEM XPOMA (l11)

[pubopsl 1 peakTuBbl: pacTBOpsI cyabpara xpoma (1), xmopuna xpoma (l11), kapbonara
HaTpusl, yHUBEpCalIbHAS WHAMKATOPHAS Oymara.

BrinosiHeHne onbITa: HHIMKATOPHON OyMaroil onpenenuTh peakiuio cpeasl PH pactBopoB
cynedara 1 xnopunos xpoma (I11). K 5-7 xamsim pactBopa cymedara xpoma (I11) nobasmsite mo
KarusiM pacTBOp KapOoHaTa HATpHs 10 0Opa3oBaHus ocaika. HabnmromaeM BeIenieHre rasa.

3ajgaHue: COCTaBUTh MOJISKYJISIPHBIE W MOJICKYJSPHO-MOHHBIC YPaBHEHUS THAPOIN3A
cynedara u xnopuna xpoma (I11). Hammucars mMonekymsipHble M MOJIEKYISPHO-UOHHBIE YPAaBHEHHS
B3aMMOJICUCTBUS Cynb(dara xpoma u kapOoHata HaTpusi. Cenars BIBOJIBI O CBOMCTBAX THIIPOKCHIA
u coueit xpoma (1), ycnoBusix npotexaHusi OJIHOTO THAPOIIH3A.

OINBIT Ne5 KMCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIA XPOMA (V1)

[IpuGopsl 1 peakTuBbl: okcua xpoma (V1) kpucramimyeckui, TUCTUUIMPOBaHHAs BOJA,
pacTBOp THIPOKCH]IA Kallusl, YHUBEpCcallbHasi MHIMKATOpHas Oymara.

BrinonHenue ombiTa: B MpoOUpKy Hacklarh HeMHOro okcuzaa xpoma (V1) u noGaButh
Boabl. OTMeuaeM wu3MeHeHue okpacku. Onpenenuts PH cpenpl. K comepkumomy mnpoOupku
MIPWINTH pacTBoOp menour. OTMeuaeM U3MEHEHHE OKPACKU.

3afaHue: COCTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-UOHHBIE YPaBHEHUS, C/I€1aTh BHIBOJI O
KUCJIOTHO-OCHOBHBIX CBO#cTBax okcuma xpoma (VI1).

OIIBIT Ne6 YCJIOBUA CYIIECTBOBAHMA XPOMATOB 1 IMXPOMATOB

[IpuGopbl ¥ peakTUBBI: PACTBOPHI JUXpOMara Kalus, XpoMmara Kalus, CEpHOM KUCIOTHL,
THJIPOKCHU/IA Kalusl.

BeinosiHeHre ombiTa: B MPOOUPKY HAIMTH 4-5 Kamenb XpomaTa Kaiaus W J100aBUTH 2-3
KaIJTd pacTBOpa CEepHOM KHUCIOTHL. OTmedaeM u3MeHeHue okpacku. K 4-5 karmmsim pactBopa
qUXpoMaTa Kaiuusl J100aBuUTh 2-3 Kalld pacTBopa Tuapokcuaa Kammss. OTMmedaeM HW3MEHEHHE
OKPACKH.

3ajaHue: COCTaBUTh MOJIEKYJSIPHBIE U MOJICKYISIPHO-MOHHBIC YpaBHEHUS MPEBPAICHUS
XpoMara Kaiusi B iuxpoMaT u o0patHo. Crenarh BBIBOJ 00 YCTOWYMBOCTH XPOMATOB M JUXPOMATOB
B 3aBUCUMOCTH OT CPE/JIBL.

OIIBIT Ne7 OKUCJIMTEJBLHBIE CBOMCTBA COEJIMHEHUI XPOMA (VI)

[Ipubopbl U peakTHBBI: PacTBOPHI AUXpOMara Kaius, cyiab(ura HaTpus, Hoauaa Kaius,
CEpPHOI KHCIIOTHI, COJSIHOM KUCIOTBI, CEPOBOJOPOIHON BOIbI, CYNIb(HIa AMMOHUSI.

BrinosnHeHye onbITa: K pacTBOPY AUXpOMaTa Kaiusi J00aBUTh 2-3 KaIuld pacTBOpa CEpHOU
KHCJIOTBI, 3aTEM I10 KaIUIIM pacTBOp cepoBoaopoaHoit Boapl (rmd (NHa)2S) 10 n3MeHeHnsT OKpacKu
pactBopa. OT™Medaem moMmyTHeHue pactBopa. C uem 3To cBs3aHOo?

B npo6upky Hanmute 4-5 Karens quxpoMata Kaius, J00aBuTh 2-3 Kaljik pacTBOpa CepHOM
KHUCIIOTHI U TIO KaIUIAM JI00aBIISATh PaCTBOP CyIb(UTa HATPUS 0 U3MEHEHHUS OKPACKH.

B mpobupky BHecTu 4-5 Kamenb pacTBOpa AMXpoMaTa Kajus, HOJKHCIUTh 2-3 KarusiMu
CEpHOM KHUCIOTHI U JOOABIISATH MO KaIUIsIM PacTBOP MOUIA Kalus IO H3MEHEHUS OKPACKH.

3agaHue: COCTaBUTh YPaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA, PACCTaBUTh
K03(D(UITMEHTBI, HUCHOJb3YS HMOHHO-3NIEKTPOHHBIA crmocod. Crenath BbIBOA 00 OKUCIUTEIBHO-
BOCCTaHOBUTEIBHON CTIIOCOOHOCTH TUXPOMATOB.

OIIBIT NeSITOJIYYEHUE MAJIOPACTBOPUMBIX OCAJIKOB
IIpuGopbl M peakTUBBI: PACTBOPHI XpoMmara KajMs, HUTpaTra Oapusi, HUTpaTa CBMHIIA,
HUTpaTa KaJIMHs1, HUTpaTa cepedpa.
BeinosiHeHNE OMbITa: B YEThIpE MPOOUPKU BHECTH 110 4-5 Kamesb pacTBOpa Xpomara Kajus,
3aTeM J100aBUTh B KXYy MPOOUPKY Mo 2-3 Karuld HUTpaTta Oapusi, HUTpaTa CBHMHIIA, HUTpaTa
KaaMus, HUTpara cepedpa. OTMETUTh OKPACKY BBIMABIINX OCAJKOB.




3agaHue:  COCTAaBUTh  MOJIGKYJSAPHBIE M MOJIEKYJSIPHO-MOHHBIE  YpaBHEHUS
COOTBETCTBYIOIMX peakuuil. Crenate BbIBOA O CBOMCTBaXx XpomatoB. IlpuBectu 3HaueHus
MPOU3BEICHUS PACTBOPUMOCTH XPOMATOB U JIUXPOMATOB.
KOHTPOJIBHBIE BOITPOCBI

1. Kak m3MeHst0TCsI KUCTIOTHO-OCHOBHBIE CBOIcTBa okcuoB B psny: CrO, Cr203, CrOz?
2. Kakyto peakuuto cpenpl umeer pactBop Hutpara xpoma (l11)? OrBer obGocHoOBaTh, Hamucas
COOTBETCTBYIOIIHME YPaBHEHUSI B MOHHOM U MOJIEKYJISIPHOM BH/IAX.
3. CocTaBUTh ypaBHEHHUS] OKUCIUTENHHO-BOCCTAHOBUTEIIFHBIX PEAKInii, Mo00paTh Ko UIMEHTHI
UCIIOJIb3YsI MIOHHO-3JIEKTPOHHBIHN €c1I0co0:

a) CrCls+H202+NaOH — NaCrO4+NaCl+H0,

0) Cr(NO3)3+Br2+KOH — K>CrO4s+KBr+KNO3z+H:0,

B) Cr2(SO4)3+PbO2+KOH — K>CrO4+PbSO4+H?0.
4. Kakoit o00beM ra3za BbIIETUTCA MPH B3aUMOJEWCTBMM 3,3 T JUXpoMaTa Kajlus C
KOHIIEHTPUPOBAHHOM COJISTHOM KUCIOTOM (H.Y.)?
5. Ompenenuts Maccy 0ocajka, 00pa3yromerocs Mpu CIMBAHWK PAaCTBOPOB cojiepxamux o 16,2 v
Xpomara HaTpusi U XJIopuza Oapusi.
6. Onpenenuts Maccy Cra(SO04)3:6H20, Heooxoaumyro st mpurotoierus 0,5 1 0,5 H pactBopa
cynbdara xpoma (I11).
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XuMHn4YecKkre CBOMCTBA COeIMHEHMI MapraHua

Heab pa6orbl: u3yuuTh cBoiicTBa coeauHenudt Mapranua (I, 1V, VI). Ycranosurts
3aBUCHMOCTb KHCIIOTHO-OCHOBHBIX M OKHCJIHMTEJIbHO-BOCCTAHOBUTENILHBIX CBOMCTB COETMHEHHI
Maprasia OT CTENeHU OKHUCIICHHS.

Texnuka 0e300ACHOCTH: MIPOSIBIISATH OCTOPOKHOCTH MPH PabOTe ¢ KOHIIEHTPUPOBAHHBIMU
KUCIIOTaMH, OCOOEHHO TpH HarpeBaHuu. He Jnomyckarh mnomnajaHus K KpPUCTALIMYECKOMY
MepMaHraHaTy Kajus KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTBHL, T.K. MpU 3TOM obOpasyercs
B3pbIBoonacHbIe cMecH. [lomuuTh, 4T0 KMNO4 paspyiiaer TKaHU U OCTaBIISIET MATHA HA KOXKE.

PeakTuBBbI: pacTBOpBI COJISIHOM, CEpHOM, a30THOM KHCIIOTHL, Cynb(daTa Mapratia
(1), moporkooOpa3Hblii BucMyTaT HaTpust 1 OKuCh cBuHIa (1V), fiogHas Boja, pacTBOpHI Cyibduaa
aMMOHHUs, KapOoHarta Hatpus, okcua Mmapranina (IV) kpucramyeckuii, mepMaHraHaT Kayds
KPHUCTAJUIMYECKHUI, paCTBOPHI NIEpMaHTraHaTa Kajus, HOauIa Kaus, MepeKucH BOJA0poa, cyabhura
HATpHS, TUAPOKCHU]IA HATPHSL.

OIIBIT NelB3AUMOJIEMCTBUE MAPT'AHIIA C KUCJIOTAMM

BeimoHenve onbiTa: B 3 IpoOUPKY HAIUTH 110 5-7 Kamenb pactBopoB kuciot: HCI, H2SO4,
HNOs. B getBepTyto mpoOupKy BHECTH Takoe ke KonnuecTBo koHIeHTpupoBanHoi HNOs. Bo Bce
poOupku 100aBUTH MOPOLIKOOOpa3HbI Mapranen. OTMETUTh, B KaKMX MPOOMPKAaX MPOTEKAaeT
peakiusi.

3ajgaHue: COCTaBUTH YypaBHEHHUs B3ammojeiicTBusi Mn c¢ pactBopamu kucnot. Caenath

BBIBOJ] 00 OTHOILIIEHHU MapraHIia K KUCIOTaM.
OIBIT Ne2lIOJIYUYEHUE U U3VYUYEHUE CBOMCTB IT'MPOKCHUIA MAPI AHITA
(In

BeinmonHeHue ombita: B 2 npoOUpKU BHECTH 1o 5-7 kanenb pactBopa MnSOs, u mo 5-6
Karenb pacTBopa rujpokcuaa Hatpus. OTMeTHTh 1BeT 00pa3oBaBIIMXCsS ocaakoB. Conueprxumoe
NepBOi MPOOMPKH MepeMelIaTh CTEKITHHOM MalouKoi 10 U3MEHEHHs OKPAcKH, a K COACPKUMOMY
BTOpOii pobupku npuituth pactBop HCI 1o pactBopeHus ocaka.

3ajlaHMe: COCTaBUTh MOJIEKYJSIDHBIE U MOJIEKYJISPHO-UOHHBIE YpaBHEHHs Ui BCEX
npoJieaHHbIX — peakumil. Crpematb  BBIBOA O  KUCJIOTHO-OCHOBHBIX M OKHMCIIUTENIBHO-
BOCCTaHOBUTENBHBIX cBoiicTBax MN(OH)».

OIIBIT Ne3MAJIOPACTBOPUMBIE COJIM MAPT"AHIIA (1)

BeinonHeHue onbITa: B 3 MpoOMPKU HATUTH 10 4-5 Kamenb pacTBopa Cynb(ara MapraHia u

N00aBUTH paBHbIE KOJIMUecTBa pacTBOpoB: B nepByto — NazCOs, Bo BTopyto u Tpetsio — NazS. B




NEPBYI0O U BTOPYIO MPOOMPKY mpwimth 1o Kamwism pactBop HCl no pactBopenust ocaika, a
COZIEP)KUMOE TPeTbell NPOOMPKU IepeMelaTh CTEKJISHHOW MalOYKOW 1O W3MEHEHHS OKpacKu
0cajiKa.

3ajaHue: HaMKCaTh MOJICKYIISIPHBIE U MOJICKYJISIPHO-MOHHBIE YpaBHEHUS peakiuid. Crenarb
BBIBOJ] O CBOICTBaX MaJOpacTBOPUMBIX coiieit Mapranua (I1), mpuBectu 3HaueHUs UX IPOU3BEICHHUS
PacTBOPUMOCTH.

OIIBIT NedI'MJIPOJIN3 COJIEM MAPTAHLIA (11)

BeimosiHeHHe OmbITa: HAHECTH HA YHHBEPCATBHYIO HHIUKATOPHYIO Oymary mo Karuie
pactBopa cynbgara mapranmna (I1) u xnmopuaa maprania (11). Onpenenuts peakiuio cpejst (PH).

3ajgaHue: COCTaBUTh MOJICKYJISIPDHBIE W MOJICKYJSPHO-MOHHBIC YPaBHEHUSI THAPOIN3A
cynbdara mapranna (1) u xmopuma maprania (I1). Coenare BBIBOJ O CBOWMCTBAax COJICH Maprasiia

().

OIIBIT Ne5SBOCCTAHOBUTEJILHBIE CBOMICTBA COEJIMHEHUI MAPT AHIIA
(In

Beinonsenue omnbita: 1. B mpobupky nomectuts 8-10 karenb a30THON KUCIOTHI U 1 Karuo
pactBopa MnSOs. [loGaBute NaBiOs, mepemerats, 1aTh OTCTOSTHCS 10 WU3MEHEHHS OKPACKU
pacTBopa.

2. B mpoOupky Hamute 8-10 kamenmb pacTBOpa a30THOM KHUCIOTHI, J0OABUTH HEMHOTO
okcuaa ceunIa (IV) u 1 kammo pactBopa MnSOs. ConepskuMoe OCTOPOKHO MPOKHUIISTUTD, JIATh
OTCTOSTHCS M OTMETHTH OKPACKY pacTBOpa.

3ajaHue: COCTaBHTh yPaBHEHHS OKHCIHMTEIILHO-BOCCTAHOBUTEIBHBIX peakiuid. Caenarh
BBIBOJT 00 OKHCIIMTEIBHO-BOCCTAHOBHUTEIIBLHOM CITocoOHOCTH coemraernii Mapranmna (11).

OIBIT Ne60OKHCJIUTEJIbHBIE CBOMCTBA OKCUJIA MAPI'AHIIA (1V)

BeinosiHeHrne ombiTa: B MPOOHPKY HATUTh 3-4 Kaluld COJITHOM KHCIIOTHI U JOOaBHUTH
MuKpommarean okcuaa mapranma (1V). Crnerka mogorpers CoaepKUMoe TPOOUPKH U TI0 IBETY U
3amaxy OINpeeUTh BbIACIUBIIUIACS ras3.

3ajaHue: COCTaBUTh YPABHEHHE OKHCIMTEIBHO-BOCCTAHOBUTENBHOU peakiuu. Crenarb
BBIBOJT 00 OKHCIIMTEIBHO-BOCCTAHOBHUTEIILHOM CITOcCOOHOCTH oKcuia Mapranma (1V).

OIBIT Ne7TIOJIYYEHUE TETPAOKCOMAHI'AHATA (VI) KAJINA

Beimonaenvie ombita: criaButh B mpodupke KCIO3 ¢ kycoukom KOH 1 HeckoIbKMMHU
kpynuHkamMu MnQz. [TomydeHHbI cIuiaB COXpaHUTD IS TOCTIETYIOIIUX OMBITOB.

3aganue: COCTaBUTh ypaBHeHHe peakuuu. Crenath BbIBOJ 00 OKUCIUTEIBHO-
BOCCTaHOBHUTENIBLHOM criocoOHOCTH oKcra Mapraniia (1V).

OIIBIT Ne8BOCCTAHOBUTEJILHBIE CBOMICTBA COEJIMHEHNI MAPT AHITA
(V1)

Beimonnenune ombita: Kk pactBopy KoMnOs npunmute xmopHyto Bogy. OOBSICHUTH
HaOIr01aeMoeE.

3ajganue: COCTaBUTh ypaBHeHHE peakiu. Caenath BBIBOJ O BOCCTaHOBUTEIBHBIX
cBoiicTBax noHa MnO4%.

OIIBIT Ne9OKHCJINTEJIBHBIE CBOMCTBA COEJIMHEHMI MAPTAHIIA (V1)

Brinonnenue onbita: K nmoakucieHHoMY pactBopy FeSO4 nobasuts K:MnOs. O6bsicHUTE
HaOmro1aeMoe.

3agaHue: COCTaBUThH ypaBHEHHE peakimu. Crenath BBIBOJ 00 OKHMCIUTENBHBIX CBOMCTBAX
noa MnO4>",

OIBIT Nel0JICTIPOITOPITMOHNPOBAHUE COEJUHEHUI MAPI'AHIIA (VI)

Brimonnenune ombita: kK pactBopy KoMnOs 1006aBUTH HECKOJBKO Kamelb YKCYCHOM
KUCIOTHI. OOBSICHUTh U3MEHEHHE OKPACKU PAaCTBOPA U BHIMAJICHUE OCAIKA.

3agaHI/Ie: COCTaBUTb YPABHCHHC PCAKIIUU. C,Z[CJ'I&TL BBIBO/I O yCTOfI‘-IPIBOCTPI COCI[I/IHCHI/II‘/JI
Mn (V).

OIIBIT Nel11PA3JIOXKEHUE ITEPMAHI'AHATA KAJINA
BeimonHenue onbITa: B MpoOUpKy MONOXHTh 3-4 kpuctammka KMnOs, ykpenuts ee
TOPU30OHTATBHO B IUTAaTHBE, HArpeTb. Bbiensromuiics KHUCIOpoJ OOHAPYKUTh C IOMOIIBIO




TiIeroniel iyanakd. [locie oxnmakaeHus K coaepskumomy n100aButh 8-10 karens Bojwl. [1o okpacke
00pa30BaBILETOCs PACTBOPA U 0CAJIKA OTIPEACTUTH COSTUHEHHUSI.
3aganue: cocTaBuTh ypaBHeHue pasnoxkenust KMnOg.
OIIBIT Nel20KUCJIMTEJIBHBIE CBOMCTBA COEJIMHEHWIT MAPT AHIIA (V1)
Bemmonnenne ombita: 1. B mpobupky Hamuth 3-4 karum pactBopa KMnOgs, 2-3 kammm
CEpPHOI KUCIIOTHI U IO KaIuIsAIM J00aBIIATh pacTBOp Hoauaa Kanus. /i noaTBepkaeHus! BbIACTICHUS
fioga B mpoOupky BHectH 8-10 Kamenb pacTBopa KpaxMana M J0OaBHTH KAIUTIO TOJY4EHHOTO
pacTBopa.
2. Baectr B ipobupky 3-4 karum pactBopa KMnQOgy, 2-3 karm pacTBopa CEpHOI KHCIOTHI
u 4-5 xanens pactBopa H202. OTMeuaem obectiBeunBaHNE pacTBOPA M BBIZICTICHHE Ta3a.
3aJaHue: COCTaBUTh YPAaBHEHMs OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakiuid. Caenarb
BBIBO/] 00 OKUCIIUTEIILHO-BOCCTAHOBUTEIILHOMW CIIOCOOHOCTH coenuuenuit mapranmna (VI1).
OIIBIT Nel3BJIMAHUE PEAKIINN CPEIbI HA XAPAKTEP BOCCTAHOBJIEHH A
IMEPMAHI"AHATA KAJIUA
BeimosiHeHHe ONbITA: B TP MTPOOUPKH HATHTH 110 3-4 Karum pactBopa KMNnOs 11 o6aBuTS:
B TMIEPBYIO — 2-3 KaIUTl CepHOW KUCIIOTHI, BO BTOPYIO — 2-3 KalUT BOJBI, B TPETbIO — 5-6 Karemb
THIpOKCHAa Kamusi. Bo Bce Tpu mpoOMpKH JH00aBUTH MO KarlisiM PacTBOP Cyib(pHUTa HATpUs 10
MCUE3HOBEHMsI (DMOJIETOBO-MAIIMHOBOTO OKpamnBaHus. 1o okpackaMm MHOJIy4eHHBIX pacTBOPOB M
0CaJIKOB OIPEAEIUTh COSMHEHNS MapraHiia.
3ajaHue: COCTaBUTh YpPaBHEHMS OKHCIMTEIILHO-BOCCTAaHOBUTENBbHBIX peakiuid. Caenarh
BBIBOJ] O XapakTepe BOCCTAHOBJICHWS IME€pPMaHraHaTa Kalus B 3aBUCHMOCTH OT PEAKLUU CPEIbl.
[IpuBecTy 3HaYEHUS MEKTPOIAHBIX MOTEHIIMAIOB CUCTEM.
KOHTPOJIbBHBIE BOITPOCHI
1. Kak M3MeHSI0TCSl KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHIIOB B psaxy: MnO, MOz, MnO,, MnQOg,
Mn20O7?
2. Kakyro peakmmio cpemsl mmeeT pactBop cyibhara Mn(ll)? Orser obOocHOBaTh, Harmwcas
COOTBETCTBYIOIIIE PEAKIHH.
3. CocTraBUTh ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBHUTEIBLHBIX PEAKIHA, ONMPEIEIUTh OKUCIUTENb,
BOCCTaHOBHTEJIb; 110,100paTh K03()(DUITMEHTHI, UCTIOIB3Ys HOHHO-3JIEKTPOHHBIN CrIoco0:
a) MnO,+KCIO3+KOH — KoMnOs + ...,
0) Cr2(SO4)3+tKMnOs+KOH — KoCrOs+ .. .,
B) NaJ+MnO2+H,S0; — I+ ...
4. Kakoit o0beM cepoBojoposaa (H.y.) HeoOxoaumo B3saTh it obecupeunBanus 200 mu 0,1M
pacTBOpa nepMaHraHara Kaius?
5. CKonpKO TpaMMOB HHTpHUTa HaTpus coaepkaiock B 400r pactBopa NaNO», ecim mis ero
okwucienus notpedosasnock 2 nurpa 0,02M pactBopa nepmanranata kanus. OnpeaenuTb MacCOBYIO
JIOJTIO HUTpATa HAaTPHsI B PacCTBOPE.

JlaGopaTopHnasi padora Ne 9
XuMHUYECKHE CBOMCTBA KeJjIe3a U ero coeJJUHEHN I, coeJTUHEHUsI HUKeJIsI U

K00AJIbTA

Llens padoThl: M3YYNTH CBOWCTBA COCAMHEHMIT Kere3a, KoOanbTa, HuKens. OnpenenauTsb
YCTOMYMBOCTB STUX COETMHEHUH B 3aBUCHMOCTH OT CTETICHH OKUCJICHHS] METaJLIOB.

Texnuka 0e30MACHOCTH: TIPH B3aUMOJCHCTBHM METAUIOB C KOHIIEHTPUPOBAHHBIMU
KUCJIOTAaMU BBIICNISIOTCS SIOBUTBIE OKCHABI Cepbl M a30Ta. [109TOMy 3TH OIBITHI MPOBOAUTH B
BeiTsDKHOM mikady. ['ekcanmHogepparsiKa[Fe(CN)s] u Ka[Fe(CN)s] mpu B3ammojeicTBum C
KUCJIOTaMU 00pa3yroT KpaiiHe SIOBUTYIO CUITbHYIO KHCIIOTy. He pormyckarh monagaHus STUX KUCIOT
B PacTBOPHI JAHHBIX COJICH.

PeakTuBbl: pactBop cynbgara xenesa (I1), xmopuna xenesa (1), rexcarmaodeppara (11)
kamusi Ka[Fe(CN)e], rekcanimuodeppara (1) xams Kz[Fe(CN)s], pomanuna kamust KSCN, sxene3o




(moporok), kontieHTpupoBanabie HNOs, H>SOs; pacteopsr H2SOs, HCI, HNOs; pactBOpsI
ruapokcuaa Hatpusi, KMnOas, H202 (3%), HaS, KJ (0,11), kpaxmai (1%), (NHa)2S, Na2COs, CoSOs,
NiSO4, KoCr207, uuaukaropHasi yHUBepcaibHas Oymara.

OIBIT Nel B3AUMOJIEMCTBUE XEJIE3A C KUCJIOTAMU

1.1 BzaumoeiicTBHE C pacTBOPaMHU KUCIIOT

BrinosiHeHue onpiTa: B TpH MPOOUPKHA BHECTH 110 5-7 Kamellb PaCTBOPOB KUCIIOT: B TIEPBYIO
— COJITHOM, BO BTOPYIO — CEpHOM, B TpeThi0 — a30THOW. Bo Bce mpoOupku mo6aButh mo 1
MUKPOUINATENO KeJle3a WM TI0 KYCOYKY JKele3HOH CTpyxku. HaOmonaTe 3a mMpoucxomsimuMu
SIBJICHUSIMU.

1.2 Unentuduxamus noxos Fe**

BelnonHeHye onpiTa: B KaXIyr0 IPoOUpPKY J00aBUTH 10 Kaljie pacTBOpa poJaHu1a Kausl.
TosBeHye KpacHO OKpacku IOBOPHUT O Hammumy noHoB Fe**. OTMeruth B Kakoif m3 MpOGHpPOK
obpazyercst coemunaenus sxenesa (111).

3aaHue: COCTaBUTh YPaBHEHMs B3aUMOJICUCTBHSI JKelle3a ¢ pacTBOpaMu KUCIOT. O0paTuTh
BHUMaHME HA M3MEHEHHE CTETICHW OKUCIICHUS kene3a. [1o 3HaYeHHsIM 2JIeKTPOAHBIX TTOTEHIHAIOB
yKa3aTh HanOoJiee CUITbHBIN OKHCITUTEINb.

OIIBIT Ne2KAYECTBEHHBIE PEAKIIMN HA MOHBI XKEJIE3A (11) 1 XKEJIE3A (111)

2.1 [eiictue rexcarmnodeppara (111) xanust Ha vow xenesa (11)

Beimosinenne ombita: k 3-4 karusM pactBopa cyibgata xenesa (1) modaButs 1 karmmo
pactBopa rekcarmHoeppata (1) kammsa. OrmeTuTsh OKpacky ocanka (TypHOYIUIEBA CUHB).

3aj1laHre: COCTaBUTh MOJIEKYISIPHOE W MOJICKYISIPHO-MIOHHOE YpaBHEHHE B3aMMOJICHCTBUS
cynbdara sxenesa (1) u rekcanmaodeppara (1) kamus ¢ o6pazoBanuem ocanka TypHOYIUIEBON CUHU
KFe[Fe(CN)s]. Cenath BEIBOJ 0 KAUeCTBEHHOM pPeaKkTHBE Ha HOH Fe?”.

2.2 JleiictBre rekcanmHopeppara (1) kamust Ha non xesesa (I11)

BeinosiHeHne ombiTa: B MpoOUpKY MOMECTUTh 3-4 Karum pactBopa xmopuma xxenesza (1) u
rekcanmHodeppara (Il) xammsa. OOpaTuTh BHUMaHUE HAa OKPACKY BBITIABIIETO OCagka OCpIMHCKOM
Ja3ypu.

3aj1aHre: COCTABUTh MOJICKYIISIPHBIC U MOJICKYJISIPHO-HOHHBIC YPaBHEHUSI B3aUMOICHCTBUSI
xjopuaa ckene3a ¢ rekcaruHodeppatom () kamms ¢ oOpazoBaHMeM OEpIIMHCKOW Ja3ypu
KFe[Fe(CN)s]. Caenath BBIBOJ O KAaUeCTBEHHOM PEaKTHBE Ha HOH Fe3*.

2.3 JleiicTBre pofanuaa Kamus Ha HoH xere3a (111)

BeinosiHenue onbiTa: BBeCTH B MpoOHpKy 8-10 karens pactBopa ximopuaa xkenesa (1) u 1
KaruTio pacTBopa poaaHua Kamus. OTMETHTh OKpacKy 00pa30BaBIIIErocsi pacTBOpa.

3aj1aHKe: COCTABUTh MOJICKYJISIPHBIC U MOJICKYJISIPHO-UOHHBIC YPaBHEHUSI B3aUMO/ICHCTBUSI
xopua skenesa (I11) u pomanuma kamusi, ydautsiBasi, uyto oOpasyroruiics pomanua sxeneza (1)
OTHOCHTCSI K MaJIOJIMCCOITMMPOBAHHBIM BeliecTBaM. Clienath BBIBOJ] O KaYECTBEHHOM PEaKTHBE Ha
non Fe¥,

OIBIT Ne3TTIOJIYYEHUE U N3YUYEHUE CBOMCTB I'MIPOKCHUJIA Fe(ll) 1 Fe(lll)

3.1 T'uapoxeus sxenesa (11)

BeirosiHeHre onbITa: B J1Be MPOOUPKU HAIUTH 10 5-7 Karellb pacTBopa cyibdara jxene3a
(I u m06GaBUTL HECKOJIBKO KaIesdb PacTBOpa THAPOKCHAA HATpusi. OTMETUTh OKPACKY BBIMABIINX
ocankoB. K comepskuMomMy mepBoi MPOOUMPKU MPUINTH PACTBOP CONSIHOM KHCIOTH. Coaepikumoe
BTOPOI MPOOUPKH TIEPEMEIIINBAThH CTEKISTHHOM MAIOYKOM 0 U3MEHEHHUSI OKPACKH.

3agaHue: COCTaBUTh MOJIEKYJSIDHBIE W MOJIEKYJISIPHO-UOHHBIC YPaBHEHHUS PEaKIHH.
Crenath BBIBOJ O CBOMCTBax ruapokcua sxenesa (11).

3.2 Tuppoxeun xenesa (1)

Brimonnenue ombiTa: k 5-7 kamsam xiopumaa xkenesa (111) mob6aButh mo kxammsiM pacTBOp
THIPOKCHUA HaTpusi 10 oOpa3oBaHus ocaaka. OTMETUTh OKpacKy OcCajJka U TMOATBEPAUTH €ro
PacTBOPUMOCTD B KHCJIOTAX, 100ABIISS MO KATUISAM TPH MEPEMENTHBAHUHT PACTBOP CEPHON KUCITIOTHI.

3aganue: cenaTh BBIBOJ O CBOMCTBax rumpokcua xenesa (1), coctaButs MonekyssipHbie
Y MOJIEKYJISIPHO-MOHHBIE YPAaBHEHHS PEAKITHIA.

OIIBIT NedI'JTIPOJIN3 COJIEM XKEJIE3A (11) Y1 )KEJIE3A (1)




4.1 CoBmecTHbIi ruaposu3 cynbgara xenesa (11) u xmopuna sxenesa (111)

BeinosiHeHHE oOmbITa: HAHECTH HA YHHBEPCAIBHYIO HHMKATOPHYIO Oymary mo Karuie
pactBopa cynbgara xenesa (11) u xmopuma sxenesa (111). Onpenenuts peakimio cpest (PH).

3ajgaHue: COCTaBUTh MOJICKYJISIPHBIE W MOJICKYJSPHO-MOHHBIC YpPaBHEHUS THAPOIN3A
cynbdara xkenesa (1) u xnopuaa sxenesa (111). Caenars BbiBo 0 cBoMcTBax ruapokcua sxenesa (1)
u xene3a (Ill). Cuenatp BbBOJ 0 cBoiictBax ruapokcuzaa sxenesza (I1) u xenesa (l1l). Hanucars
BBIpXEHHUS KOHCTAaHT ruzapoiu3a coseit xene3a (1) u xenesza (111). Kakas coms ruaponmusupyet
CHIIbHEE, 1aTh OOBICHEHH.

4.2 CoBMeCTHBIHN THIPOJIN3 XJIOPHU/IA JKelle3a U KapOoHaTa HaTpusl

Beinonsenue omnbita: B mpoOUpKy HalUTh 5-7 Kanens xyuopuna xenesa (1) u mo xarusam
N00aBISITH pacTBOP KapOoHara HaTpus. OTMETHTH 0Opa30BaHKE OCAJIKa U BBIJCIICHUE ra3a.

3ajaHue: COCTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPaBHEHHUS B3AHMOICUCTBUS
xnopuna xene3a (1) u kapbonara natpusi. Caenars BBIBOJ O CBocTBax rumpokcuaa xenesa (I11) B
YCIOBUSIX IPOTEKAHUS TIOJTHOTO THIPOJIH3A.

OIBIT Ne5SBOCCTAHOBUTEJILHBIE CBOMCTBA COEJMHEHUN JXXEJIE3A (11)

5.1 BoccraHoBeHME NIepMaHTaHaTa Kajaust

BeimosiHeHHe OmbITa: B IPOOMPKY HATMTH 4-5 Karlellb pacTBOpa NIepMaHraHara Kauust u 1-2
Karu cepHoi kucnoThl. [lo kamsim 100aBiaTh pacTBop cyibdara xxenesa (1) no obecuiBeunBanus
pacTBopa repMaHTaHaTa KaJTHs.
5.2 BoccTaHOBIIEHUS TUXpOMAaTa Kajus

BeirosiHeHHE OTIBITa: TIOMECTUTH B IPOOUPKY 4-5 Karens pacTBopa IuxpoMara Kamus, 1-2
KalUTM PacTBOpa CEPHOM KHCIOTHI W MO KaruisiM MPHIMBaTh pacTBOp cynbdara skene3a (1) mo
W3MEHEHHUS OKPACKH.
5.3 BoccranoBieHre epoKcHIa BOJIOpoaa

BeinosiHeHne omblTa: B JIB€ MPOOHPKUA BHECTH 10 4-5 Kamenb pacTBopa cyib(ara xKemeza
(1. B oany u3 HEX H00aBHTH 10 4-5 Karenlb pacTBOpPa CEPHOM KUCIOTHI M MIEPOKCHIA BOIOPOIA.
3arem B 00e mpoOupku m06aButTh 1o 1 Kame pomanuaa kamus. OnpenenuTb, B KaKOW M3 HUX
obHapyxuBaercs HoH Fe'S,

3ajaHue: COCTaBUTh YPaBHEHMS OKHCIMTEILHO-BOCCTAaHOBUTENBHBIX peakiuid. Caenarh
BBIBOJT 00 OKHCIIMTEIBHO-BOCCTAHOBUTEIILHOM CIIOCOOHOCTH coeuaennii sxenesa (11).

OIIBIT Ne60OKVCJINTEJIbHBIE CBOMCTBA JKEJIE3A (l11)

6.1 Oxucnenue Hoquma Kaius

BeinosiHeHne onpiTa: BHECTH B IPOOUPKY 4-5 Karenb pactBopa xiopuaa xenesa (1) n 1-2
Karum oauaa kamus. OnpenenuTs Mo oKpacke 00pa3yrolieecs: CoeTMHEHHE.

6.2 Unentudukamms ioaa

Brimonnenue onbita: /{1 moATBepkeHnss 0Opa3zoBaHusl Holla B POOHPKY C 7-8 KarumsiMu
KJIelicTepa BHECTH | Karutio MOJy4eHHOTO pacTBopa B ombItTe 6.1.

3ajaHue: COCTaBUTh YPAaBHEHHE OKHCIUTEILHO-BOCCTAaHOBUTEIBbHOHN peakuuu. Caenarh
BBIBOJI 00 OKHCIIMTEIHHO-BOCCTAHOBHUTEIILHOM CrIocoOHOCTH coemuneruii sxenesa (111).

OIIBIT Ne7JIEVICTBUE CVYJIbOUJIA AMMOHNS HA COJIN XKEJIE3A

7.1 HeiictBue cynbduaa ammonust Ha coin sxenesa (11)

BeinosHeHue onbITa: B MpoOUpKy BHECTH 5-7 Kamenb pacTBopa cyibdara xenesa (I1) n 2-3
Karumm cynbpuaa ammoHusa. OTMeTuTh 00pa3zoBaHue ocajka. [IpoBepuTh pacTBOPUMOCTD OCajKa B
KUCJIOTaX, 100aBUB HECKOJIBKO Karlellb COJITHOM KUCTOTHI.

3aj1laHKe: COCTaBUTh MOJIEKYJSIPHBIE M MOJIEKYJIIPHO-UOHHBIE ypaBHeHHUs. CenaTh BBIBOJ
o cBoiicTBax cynbduaa xkenesa ().

7.2 JleiictBue cynbhuaa ammoHus Ha coiu xenesa (111)

BeimonHenue ombiTa: K 5-7 KamwisiM pactBopa xiopuna ckenesa (l1), momemieHHbIM B
npoOHpKy, 100aBUTH 2-3 KariM pacTtBopa cyiab(uaa ammonus. Habmonate oOpazoBaHue ocaika
cynbhumaa sxenesa (1) u cBoOOHOI cepbl.




3ajaHue: COCTaBUTh YPaBHEHHE OKMCIUTEIIbHO-BOCCTAaHOBUTENBbHOHN peakuuu. Caenarb
BBIBOJI 00 OCOOEHHOCTSX JHedcTBUsL cyiabuaa ammonuss Ha comu xkeneza (ll1). Cpasaute
B3auMo/IeiicTBrE Cyibhuaa ammonus ¢ cossmu sxenesa (1) u (111).

OIBIT NeSITOJIYUYEHUE U N3YUYEHUE CBOMCTB I'MIPOKCHUIA
KOBAJIbTA (Il) U TUAPOKCUAA HUKEJIA (1)

8.1 [Monyuenune ruapokcuna kodansta (1) u ero ucrpITanus

BrinosiHeHue onbiTa: B 1B€ MPOOUPKH HATHTH 10 5-7 Kamnelb pacTBopa cyib(ara kodaabTa
1 JT00aBJIATH MO KAaIUIsIM pacTBOp TUApoKcuaa Hatpus. CHaudama BBINAIAET OCAZIOK OCHOBHOW COJIH
CHHETO I[BETa, MPUOOPETAIONINI TIOCTEIIEHHO PO30BYIO OKPACKy HM3-32 00pa3oBaHMs TWAPOKCHIA
koOanbTa. B 0fHY TpOOHMPKY NPWINTH PACTBOP COJITHOM KHCIOTHI IO PAaCTBOPEHHS OCAJIKA.
Coniep>kuMOe IPyroi mepeMeniaTh CTCKISTHHOM MaIOUKOW U JIsl YCKOPEHUSI Ipoliecca T00aBUTh 2-3
KaIuli pacTBopa nepokcua Bojiopoaa. OTMETUTh H3MEHEHUE OKPACKH 0CajIKa.

3aJaHue: COCTaBUTh MOJIEKYIISIPHbIE U MOJIEKYIISIPHO-UOHHbIE ypaBHEHUs. CrienaTh BbIBOJL
0 cBoiicTBax ruzpokcuaa kooansra (11), cpaBHUTH UX cO cBoicTBaMU rupokcua xenesa ().

8.2 IMonyuenune ruapokcuaa Hukens (1) u ero ucnbrranust

BeinonHeHye ombiTa: MOMECTUTh B JiB€ MPoOUpKHU 1o 6-7 kamnensb cynbgpara Hukes (1) u
MPWIMBaTh MO KaIUIIM PacTBOP THUAPOKCHIA HATpHs JIO0 BBINAJEHUS ocaaka. B oaHy mpobupky
N00aBUTh HECKOJIBKO Kalelb COJITHOW KHCIOTHI JI0 PacTBOPEHHUS OCajKa, B JPYryro 2-3 Karuu
nepokcua Bogopoaa. HabmronaroTes u npu 5ToM U3MEHEHUs ?

3ajaHue: COCTaBUTh MOJIEKYIISIPHBIE M MOJIEKYJISIPHO-MOHHbIE ypaBHeHus. Caenars BBIBOJ
o cBoiictBax ruapokcuaa Hukens (1), cpaBHUTh MX co cBoicTBamu ruapokcuaa kodamsta (1) u
ruapokcua sxenesa (11).

OrnepaTuBHBIN KOHTPOJIb

(9 na6. Pabot 3a cemectp)

(max9 x3 =27 6annos)

OueHka Bannbl
5 2,5-3
4 15-2
3 1-15
2 0-1




MuHucTepcTBO HaAYKH U Bbicuiero oopazosanus Poccuiickoit denepanun
HuxHexkaMCKUi XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO TOCYJAPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOIO
YUPEKJECHUS BBICIIETO 00pa30BaHUs
«Ka3zaHCKuii HAIITMOHAJIBHBIN UCCIEA0BATEIBCKUI TEXHOJIOTHYECKUIT YHUBEPCUTET

Iloocomosumenvruiti ghaxyromem
CneunanbHocTh:27.02.04« ABTOMAaTHUECKHE CUCTEMBI YIIPABICHUSI»
Kommiekt CamocTosiTeIbHBIX padoT
CamocrosiTeqbHast padora Ne 1

PaboTta ¢ nuTepaTypoii 1 cripaBOYHBIMH MaTepHalaMH
1. CocraBbTe anekTpoHHbIE (hopMyibl ((popmynsl JIbtonca) Ui BEIIECTB.

Ne 1 2 3 4 5 6 7 8 9 10

BCIICCTBA

NH3 H>S HCI | H.O PN PH3 CCls | NazS CO2 | SOs

2. Ucmomezys mpaBuna B.KneukoBckoro, paccumraiiTe, KaKOH IOJypOBEHb
3aII0JHSECTCS paHbIlIe:

Ne 1 2 3 4 5 6 7 8 9 10

MOTypOBHU

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

3. Ilo pacmpeneneHHio BaJEHTHBIX SJEKTPOHOB OTMPENENIUTE, KAaKOH 3TO 3JIEMEHT,
YKa)KUTE €ro CHMBOJI U HAITUIIIUTE TIOJTHYIO AJIEKTPOHHYIO popmyIy.

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

CamocTosiTeqibHast padoTa Ne 2
PaGora ¢ nmureparypoii u cipaBOYHBIMH MaTepHaaMu

1. Vkaxure THII CBsA3HU B MOJICKYJIaxX BCIICCTB, HCIIOJIb3YH IKainy
SHGKTpOOTpI/IHaTeJIBHOCTeﬁ 3JICMCHTOB.

BemectBa BemectBa

Xmop, XJIOpUA  HaTpus, Hatpuii, ximopux HaTpus, Xao0p
1 XJIOpUJ ATFOMUHUS 6

Kucnopon, OKCH]I Keneso, okcup xeneza(ll), kucmopon
2 | cepoi(ll), okcun Hatpus 7

A30T, amMMHaK, HHUTPH]I Oxcun  yriepoja, OKCHUA KpEMHHS,
3 | HaTpus 8 | okcup onoBa

Cepa, CEpOBOIOPOI, ®docdop, pochun, bochun xanus
4 | cynpug nMHKa 9

Wox, H010BOOPOI, HOMMN dropun KUCJIOPO/J1a, bTopun
5 | xamus 0 | yrnepona, dropun HaTpus




2. JlaiiTe ompezeneHHe M KPaTKYIO XapaKTEPUCTHUKY MEXaHU3Ma 0Opa3OBaHHS CBS3H,
IIPUBEANTE JBA IIPUMEPA BELLIECTB C JAHHBIM TUIIOM CBSI3H.

Ne Buna cBazu

KoBanenTnas HenoJsipHas

KoBanentnas nouspHas

KoBaneHTHas JOHOPHO-aKUENTOPHAs

HNonnas

Meranmnnueckas

OB IWIN| -

ATtomHas

2. OmpenenuTe YUCIO G- U M-CBA3EH B MOJIEKYJIaX COEANHEHNUI.

Ne Coenunenus Ne CoenuHenus
1 H2S04, C2He 13 NaCrO2, HCOH
2 HNOs3, C2Ha 14 Na.CrOs, HCOOH
3 NaOH, C,H; 15 HsPO3, CH3COH
4 FeS, CsHs 16 H3AsO4, CH3COOH
5 Cl0s, C3Hs 17 HsPQO4, C2Hs0OH
6 SO3, C3Hs 18 H2CO3, CH30H
7 AICls, C4Hio 19 H.S, CsHia
8 MgO, CsHs 20 PN,CsH12
9 KMnQ4, C4Hs 21 CF4, CsHio
10 NO, CsH1z 22 OF2, C4H9OH
11 NaxS04, CsHip 23 CaC,,C4HoCOH
12 H3AsO3, CsHg 24 ZnS, C4H9eCOOH

3agaHusA M0 caMOCTOATEIbHOM padoTe Ne 3

1. B romorenHsIx cuctemax npu p, V, T = CONSt yCTaHOBUIIOCh COCTOSTHUE PABHOBECHS:
4 NH3 + 502D 4 NO + 6 H20; Kc = 0,008
2CoHe+7 02D 4 CO2 + 6 H20; Kc =145
6 HF + N2D 2 NFs + 3 Hz; Ke=1
2NH3+3Cl D N2+ 6 HCI; Kc =1 x 10°
2CH4 +302+2NH3D 2 HCN +6 H20; Kc=1
2 H2S +30,D 2S0; + 2 Hy0; Ke =3 x 10°
Ha ocHoBaHuu 3ak0Ha IEHCTBYIOINX MacC COCTaBbTE BBIPAKEHUE I KOHCTAHThI
paBHOBecHUS. DTU CHCTEMBI C JaHHBIM 3HaueHHEM Kc IIepeBOIST B HOBOE COCTOSIHUE
paBHOBecHS C APYruM 3HaueHueM Kc, U3MEHsIs OJTMH U3 TePMOANHAMHUYECKUX TapaMeTPOB.
Kakoii? [1o nanHbM 3HaueHUsIM Kc yKaskuTe, peareHThl UM MPOAYKTHI OyAyT NMpeobsiagats B
PaBHOBECHOW CMECH BEILECTB.

2. B TCTCPOTCHHBIX XUMHUUYCCKUX CUCTEMAX IPHU NOCTOSHHBIX TCPMOANHAMUYICCKUX
napamMeTpax YCTaHOBHUIJIOCH COCTOSHUC PABHOBCCHUA:

a) TiOxn) + 2 Ciry + 2 Clay D TiCly) + 2 COy
0) MgaNaz) + 6 H2Or) D 3 Mg(OH)2ry + 2 NH3
B) Sitr) + 2 H20) D SiOzxr) + 2 Har

r) CSyr) + 2 Clyry) D CClyry + 2 Sy

1) 2 NOxr) + 2 Sy D Nogry + 2 SOxr)




e) 10 NO¢) + P4y D 5 Nary + P4O1o)

Ha ocHoBaHuuM 3aK0Ha IEHCTBYIOINUX MAacC COCTABbTE BBIPAXKEHUE JJI1 KOHCTAHTHI
paBHOBecus. [Io nanubv [prnoxenus paccuntainTe MOJISIPHbIE KOHLIEHTPALUU TBEPABIX
BEIIECTB.

KoHcranTsl paBHOBecHs AJ11 00paTUMBbIX peakIUil C yuaCTHEM ra30B MOKHO BbIpaxkaThb (IOMUMO
KOHIICHTpAIIMi) 4epe3 paBHOBECHbBIC MapUHHAaIbHbIE IaBJIEHHsI PEarceHTOB U IPOIYKTOB ('p).
INapumanpHO€E TaBICHHUE — 3TO JAABIECHUE, KOTOPOE NP HEKOTOPOU TEMIIEPATyPE UMET
ObI ra3,BXO/SIIIHUI B COCTaB Ta30BOil cMecH, eciu Obl OH OJJMH 3aHUMAaJI BECh 00bEM CMECH IIPH
TOM ke Temneparype. Hanpumep, i cucremsl

NaAr) + NeBe D NcCry + NbD(ry) + NeE(r)
KOHCTAaHTa paBHOBECHSI, BBIpAXKEHHAS Yepe3 MapluaIbHbIE TaBJICHUS, UMEET BHU/]I
(a = na, d =np, e = ng):

Hcnonb3ys ypaBHEHHE COCTOSTHUS UACAIBHOTO ra3a pV = = nRT, BeiBeaUTE
cootHomenue mexay Kc u Kp. Ilycts B 3T0OM cucteMe ¢ JaHHBIM 3HadeHUEM Kp peaKIIMOHHBIN
00beM YBEITMYHMBAIOT B JIBa pa3a. Y KAKUTE U3MEHHUTCS, JIU TIpH 3ToM 3HaueHue Kp (ecnu na, 10
BO CKOJIBKO pa3).

CamocTosiTenibHast padora Ne 4

Bapuant 1

1. CocTaBbTe MOJICKYISIDHBICE M MOJICKYJISPHO — HOHHBIC YpPaBHEHUS pPEaKIUit
B3aUMOJICCTBHS MEKY:
a) HUTpATOM Oapusi U CyJIb(paToOM HATPHS;
0) kapOOHATOM HATPUSI U CEPHOM KUCIIOTOM;
B) IIMAHUJIOM KaJIus U a30THOM KUCIIOTOM;
r) cynbdarom meau (I1) u rugpokcuoM HaTpus;
1) CyJb(MUTOM HATPHUSA U CEPHOM KHCIOTOM.

2. CocraBbTe MOJICKYJSIPHBIC YypaBHEHUS pEAKIMi, KOTOPHIC BBIPAKAIOTCS HOHHO-
MOJICKYJISIPHBIMH YPAaBHCHUSIMH:

a) CaCOs + 2H" = Ca?" + H,0 + CO;
6) Al(OH); + OH = AIO,” + 2H,0
B) Pb?* + 21" = Pbl;

2. Hamummurte ypaBHEHWS CTYNCHYaTOHW JUCCOIMAIMM M  BBIPOKEHHS KOHCTAHT
JIMCCOIMAIINN CIACIYIOMUX KUCIoT u ocHoBanuii: HaSiO4, H2SeOs, H3ASO4, NaOH, AIl(OH)s3,
Ni(OH).. CpaBHuTe 3HaUCHHS KOHCTAHT JUCCOIMAIIMUA U YKAKUTE CAMYIO CHIIbHYIO KHUCIOTY U
caMO€ CHJIBHOE OCHOBaHUE.

4. OnpenenuTte, BBIMAAET JIM OCAJ0K COJM NPU CIMBAHUM PABHBIX 0OBEMOB pPAaCTBOPOB
CaCl; u NaxSOs ¢ monspusiMu koHIeHTparmsamu 0,001 Moutb/mme. CTermeHn AUCCOLHAIIIN
CaCl> u Na;SO4 npuHSATS paBHBIMH EAWHHIIE.

5. K 20,00 r pactBopa cynbspata meau (Il) ¢ maccosoit noneit 16,00 % npunmnu 40,00 ©
pacTBopa THIpokcuza HaTpua ¢ MaccoBod gonedt 10,00 %. Omnpegenure Mmaccy
o0pa3oBaBIIIeroCcs OcaKa.

Bapmuanr 2

1. CocraBpTe MOJEKYNSApHbIE M MOJIEKYISIPHO — HMOHHBIE YpPaBHEHHMs peakuui
B3aUMO/JIEHCTBUS MEXKY:



a) XJopuaAoM Oapus U cyab(haToM alIlOMUHUS;
0) XJIOpHIOM aMMOHUS ¥ THAPOKCUAOM Kallusi IIPU HarpeBaHHH;
B) TMJIPOKCHJIOM CTPOHLIUS U COJISTHOM KUCIIOTOM;
r) hocopHOI KHCTOTON U HUTPATOM KaJIbIIUS;
1) alleTaTOM KaJIisi U CEpHOM KUCIIOTOM.
2. CocraBbTe MOJICKYJSIDHBIC YpaBHEHHsI PEAKIHMid, KOTOPHIE BBIPAKAIOTCS HOHHO-
MOJICKYJISIPHBIMUA YPAaBHEHUSIMU:
a) Fe(OH)s + 3H* = Fe3* + 3H,0
6) Cd** + 20H" = Cd(OH)
B) H" + NO2 = HNO>
3. Hammmurte ypaBHEHUS CTYNEHYaTOM JUCCONMALMM ¥  BBIPOKEHHS KOHCTAHT
aMcconManuu creayromux kuciaotr u ocHoBanuit: HNO3, H2SeOs, HsPO3, Ba(OH)., Fe(OH)s,
NH3-H20. CpaBHuTe 3HaU€HUS KOHCTAHT JUCCOLUAINHN U YKQXKHUTE CaMyl0 CUJIbHYIO KUCIOTY U
caMmoe CHIIbHOE OCHOBaHHE.
4. Onpenenure, py KaKoil KOHIEHTpaluu xpoMaT-uoHa CrOs? HAaYMHAETCS BHIMAICHHE
ocanka PbCrO4 u3 pactBopa Pb(NOs), xonmentpanueii 0,1 mons/am°. CTeneHb JUCCONMAIMHN
Pb(NO3)mipuHsaTh paBHON eAWHMUIIE.

5.5,30 r kapbonata Hatpus 3ammm 400,00 r pacTBOpa CEpPHON KUCIOTHI ¢ MAaCCOBOM JIOJICH
3,00 %. Onpenenute 00beM BBIJCIUBIIETOCS Ta3a (H.Y.).

Bapuanr 3

1. CocraBpTe MOJNEKYISpHbIE M MOJEKYAIPHO — HMOHHBIE YpPaBHEHHUS peakIuil
B3aUMOJICCTBUS MEXKY:
a) ruapokcuaom xpoma (III) u cepHO KHCIOTO;
0) cynbaToM aMMOHUS ¥ THIPOKCUIOM KaJbITUs TIPU HarPEBaHUU;
B) KapOOHATOM HATPHUS U HUTPATOM Oapusi;
T') XJIOPUJIOM LIMHKA U THAPOKCHUJIOM II€3HS;
1) HUTPUTOM KaJIisl U CEJICHOBOM KUCIIOTOM.
2. CocraBbTe MOJICKYJSIDHBIC YpaBHEHUS pEakKIMii, KOTOpbIE BBIPAKAIOTCA HOHHO-
MOJIEKYJISIPHBIMH YPaBHEHUSMU:
a) ZnS + 2H* = Zn** + H,S
0) HCO3 + H" = H,0 + CO;
B) Ag" + ClI = AgCl
3. Hanmmure ypaBHEHHUS CTYNEHYaTOM JUCCOIMAIIMM W  BBIPOKEHUS KOHCTaHT
JIMCCOIMAIINN CIIEAYIONUX KuciaoT u ocHoBanuii: H3POs, H2COs, HNO2, LiOH, Be(OH).,
Bi(OH)3. CpaBHuTe 3HaYEHUS] KOHCTAHT JUCCOIUAIIMN U YKAKHUTE CaMyI0 CHIbHYIO KHCIOTY H
camoe CUJIbHOE OCHOBAHHUE.
4. OnpenenuTe KOHIIEHTPAIMK KaXKJ0TO HOHA B HackIieHHOM pacTBope Ag2CO:s.

5.K 500 cm® ropsuero pacTBopa XJIOpuia alFOMHHHS C MOJISPHOM KoHLeHTpauued 0,5
Mons/mv? ipu6au 66,00 T cyabduaa kamus. OnpeenuTe Maccy BBIMABIIEro 0CaIKa.

Bapmuanr 4

1. CocraBpTe MOJEKYIApHbIE M MOJIEKYISIPHO — MOHHBIE YpPaBHEHMs peakuui
B3aMMO/ICHCTBHS MEXLY:
a) XJIOPUJOM aTFOMHHUS U TUAPOKCUIIOM Oapus;
0) cynb(uIOM Kaaus U COISTHOM KMCIOTOM;
B) TUJPOKCHJIOM JIUTHUS M XJIOPHOW KUCIIOTOM;
r) cynbgarom Kanus u Hutparom ceunna (11);
1) XpomaroM Hatpus 1 xiaopuaom mapranna (11).



2. CocraBbTe MOJCKYJSPHBIC YPaBHCHHUS PEAKIUH, KOTOPbIC BBIPAKAIOTCS HOHHO-
MOJICKYJISIPHBIMU YPAaBHCHUSIMH:

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

3. Hamummwmrte ypaBHEHUWsI CTYNEHYAaTOW JOUCCOLMAIMM W BBIPOKCHUS KOHCTAHT
JMCCOIMALIMU Clieayronux KuciaoT u ocHoBauuit: HoSOs, H2SOs, HCN, Ga(OH)s, Ca(OH)z,
Fe(OH),. CpaBHuTe 3HauCHHs KOHCTAHT IUCCOIMAIIMUA U YKKUTE CAMYIO CHIIBHYIO KUCIOTY U
caMmoe CHIIbHOE OCHOBaHHE.

4. Omnpenenute, BBINANET JH O0CaA0K mpu cMmemienuu pactBopoB NaCl ¢ momsipHO#
KoHIeHTpamueii pactBopa 0,5 moms/mM° 1 AgNO3 ¢ MonspHO# KoHIeHTparmeil pactsopa 0,1
MOJIB/IM°, eciin 06beM mepBoro pactBopa paseH 100 cm®, a BToporo cooTseTcTBEHHO —50 cMP,
Crenenn quccoumanud NaCl u AQNOs npuHATh paBHBIMH ESIUHHUIIE.

5. Cmermamu 30 cm® pacTBopa amerara cepebpa ¢ MaccoBoii gomneit 8,00 % (p=
1,04 r/cm®) m 24,00 T pacTBOpa CEpOBOJOPOIHON KHCIOTHI ¢ MACCOBOH I0yIei 10,00 %.
Ompenenure Maccy 0Opa30BaBIIETOCS OCAIKa.

Bapmuanr 5

1. CocTaBpTe MOJICKYISIDHBIE H MOJICKYJISPHO — HOHHBIC YpPaBHEHUS PEaKIUil
B3aUMOJICCTBHS MEKTY:
a) TUAPOKCUIOM KATBITUS M XJIOPHIOM aMMOHHUS TIPH HAarPEBaHUH;
0) autparom meau (1) u cynbduaom nmutus;
B) THAPOKCHUJIOM CTPOHIIMSI U a30THOW KUCIIOTOM;
') apceHaTOM HaTpusl 1 HUTPATOM aIOMHUHUS,
1) pOMAHUIOM KaJIUsl M XJIOPATOM cepedpa.
2. CocraBbTe MOJIEKYJSIDHBIE YypaBHEHUS pEakKIHil, KOTOpbIE BBIPAKAIOTCA HOHHO-
MOJIEKYJISIPHBIMH YPaBHEHUSAMU:
a) Cu?* + S = CuS
6) SiO3% + 2H" = H,Si0s
B) H" + OH = H,0
3. Hanmmure ypaBHEHHUS CTyNEHYaTOM JUCCOIMAIMM UM  BBIPAKEHUS KOHCTaHT
JTMCCOLMALINU CIIeAyIomuX KucioT u ocHoBanmii: HAIO2, HaSe, CH3COOH, KOH, Th(OH)s,
Sn(OH).. CpaBHuTe 3HAYCHUS KOHCTAHT JUCCOLMALMU M YKQKUTE CaMYIO CHJIbHYIO KHUCIIOTY U
camoe CUJIbHOE OCHOBAHHUE.
4. OnpenenuTe KOHIEHTPAIMH KaKI0r0 HOHA B HAachIeHHOM pacTBope Pb3(AsOa)z.
5. K 25,00 r pactBopa cynbara xene3a (I1) ¢ maccopoii moneit 15,20 % npumunu 30,00 r
pacTBopa ruApOKCcHaa Kanusa ¢ MmaccoBoi noneit 11,20 %. Onpenenute maccy 00pa3oBaBIIeroCs
ocaJika.

CamocTtosiTeqbHast pabora Ne 5

1. ITo AAaHHBIM CXEMaM COCTaBbTC YPABHCHHUA OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKLIPIfI, YKAXXUTEC OKHUCIUTCIIb U BOCCTAHOBUTCIIb:

Cxema peakuuu

KBr+KBrO3+H>S04—Br+K>S04+H-20
01

KCIO3+ Na;SO3—Na»S04+MnO,+KOH
02

PbS+HNO3—S+Pb(NO3),+NO+H,0




03

KMnOs+ Na;SO3+KOH—K>MnOs+ NaSO4+ H,0

= P+ HNOz+ H.0—H3PO4+NO

> Cu20+ HNO3—Cu(NO3)2+NO+ H0

= KCIOs3+ Naz2SO3—S+ K2SOs+ MnSO4+ H20

o HNO3+Ca—NH4NO3+Ca(NO3)2+H,0

> NaCrO,+PbO,+NaOH—Na>CrO4+Na;PbO>+ H,0O
> K2Cr207+H2S+ H2S04—S+Cr2(SO4)3+ K2SO4+ H20
= KCIlO3+ Na;SO3—KCl+ Na,SO4

= KMnO4+HBr—Br2+ KBr+MnBrz+ H20

= H3AsOs+ KMnOs+ H2SOs—H3AsO4+ MnSO4+ K2SO4+ H20
5 P+HCIO3+ H,0O— H3PO4+HCI

= NaCrOz+ Brz+ NaOH— Na,CrO4+NaBr+ H20

= FeS+ HNO3;—Fe(NO3)2+S+ NO+ H,0

> HNO3+Zn—N,0+ Zn(NO3)2+ H20

5 FeSO4+ KCIOs+ H2S04—Fey(S04)3+KCl+ H20

= KoCr207+HCI—Clo+CrClz+ KCI+ H20

= Au+ HNOs+ HCl—AuClz+NO+ H20

20

OnepaTuBHBIN KOHTPOIIb
(5 camocrosTenpHBIX PaboT 3a cemecTp)
(max5 [13 =15 06a/1;10B)

Onenka | bamabl

5 2,5-3
4 15-2
3 1-15
2 0-1
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