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IMosicuuTeILHAS 3aNIMCKA

XuMHUs Kak Hayka 0 HamOojee oOLIMX 3aKOHAX MPHUPOJbI BHOCUT CYIIECTBEHHBIM BKJIAJ B
CUCTEMY 3HaHUH 00 okpyxatomieM Mupe. OHa pacKpbIBaeT poJib HAYKH B SKOHOMHUYECKOM M
KyJIbTYPHOM pa3BUTUU OOIIECTBA, CHOCOOCTBYeT (HDOPMHUPOBAHHIO COBPEMEHHOI'O HAay4YHOI'O
MHUPOBO33PEHUS.

[TpakTrueckue paOOTHl MO3BOJSIOT  IMOJYYUTh  HABBIKM DKCIEPUMEHTAIbHON paboThl,
yMEHHE 00paImaThCsi ¢ MpuOopamMu, CaMOCTOSITENILHO JENIaTh BHIBOJBI U3 TOMYUYEHHBIX OMBITHBIX
JAHHBIX U TEM caMbIM Oo0Jjiee rTyOOKO U TOJTHO YCBanBaTh TEOPETUUYECKUIN MaTepUall XUMHUH.

L{emu paboT:
1. 3akperuieHue, yriryojieHre U KOHKPETH3alus 3HaHUH 110 U3y4aeMOMy MaTepHualy.
2. [Tpuobperenune NpakKTHUECKUX HABBIKOB paOOTHI C MPHOOpaMH U 000PYI0BAHUEM.
3. [TpuoOpeTenne HaBBIKOB HKCIIEPUMEHTAIBHON IS TEIBHOCTH.

OO0mue ykazaHusi 10 BHIINOJTHEHUIO IPAKTHYECKUX padoT

[lepen nmpoBeneHHEM NPAKTUIECKON paOOTHl HEOOXOIUMO CAETATh CIEAYyIoIIee: 03HAKOMHUTBCS C
o0opyaoBaHueM, IpudopamMu U MaTepHallaMu;

03HAKOMHTBCS C ITPaBUIIAMU 00paIlEHUs C HUMH,

03HAKOMUTHCS C MOPSIKOM BBITOJTHCHUS ITPAKTUICCKON PabOTHI;
MIPOU3BECTH MTOA00P HEOOXOAMMOTO 000PYAOBAHHUS.

[Tpu nmpoBeneHnn pabOThl HEOOXOIUMO:

BBITIOJTHUTH PabOTy B COOTBETCTBUU C METOJMYECKAM YKa3aHHEM U TPEOOBAaHUSMU TEXHHKHU
0€30I1aCHOCTH;

MPOBECTH 00PaOOTKY OMBITHBIX TAHHBIX U HEOOXOIUMBIE PACUETHI,
1o UTOraM J1abopaTopHOM pabOThl COCTABUTH OTUET.

Conep:xanue oT4yera:

® TUTYJbHBIN JHCT (0Opasel npuaaraercs);

® 1Ie)b paboTHI;

® 3aJaHMUE;

® KpaTKOE€ TEOpPETHYECKOE BBEJCHHE K JaHHOU padore;
® Ha3BaHUE ONBITOB;

®  BBIIIOJTHUTH Tpe6OBaHI/I$[, MNPCABABICHHBIC K PE3YyJIbTaTaM OIILITOB.

3amuTa NpakTUYeCKoil paboThl OCYIIECTBISETCS HA 3aHITHH, CIEIYIOIIEM MOCTe ee
BbIMOHEeHUs. [Ipu 3ammre CTyAEHT AOKEH MPEeICTaBUTh OTYET M0 MPAaKTUYEeCKoi paboTe,
COCTaBJICHHBIN 10 MPEIJIOKEHHOU BBILIE CXEME, MTOSICHUTD BCE MPUBEICHHBIE PACUETHI U
BBIBO/IbI, BHITIOTHUTH HHIMBUYaTbHOE 3a/JaHUE TI0 TEME MPAKTUYECKON pabOThI (pEIIUTh 3a/1a4y
WIH COCTaBUTh YPABHEHUS XUMHUECKHUX PEaKIIHiA).

ITepedyenb npakTH4ecKkux pador:
IIpakTnyeckas padora. Nel «IIpurorosneHue pacTBopa 3aJaHHON KOHIIEHTPALUI
IIpakTuyeckas padora Ne2 «PacTBopbl. DNEKTPOIUTHYECKAS AUCCOLALIHSI

IIpakTyeckas padora Ne3 « ['eHeTnueckas CBsI3b MEXAY KJIAaCCAMHU HEOPraHMYECKHUX
BEILIECTB»



IpakTnyeckas padora Ned «PenieHne 3KkCriepUMEHTAIbHbBIX 33/1a4 110 TEME KUCTOThD)

IpakTuyeckas pa6ora NeS «Pemienue 3a1a4 «JIEKTPOIU3 PACTBOPOB U PACILIABOB
3JIEKTPOJIUTOBY»

IIpakTnyeckas padora Ne6 «Ilonydenue, coOupanue u pacro3HaBaHUE Ta30B»

IIpakTuyeckas pa6ora Ne7 «OrnpezesieHne KaueCTBEHHOT0 aHAIM3a OPraHUYECKUX
COETUHEHUIN

IIpakTyeckas padora. Ne 8 «Pacno3HaBaHue rnjaacTMacc U BOJIOKOH»

IIpakTuyeckasi padora Ne9 «Pemenue sKcriepuMeHTaIbHbIX 33/1a4 Ha UACHTHU(DUKALIIO
OPraHUYECKUX COCIUHEHUIN»

Kpurepun oneHkn mnpaxkTu4yeckux pador

OrMmeTKka «5»:

- paboTa BBITIOJIHEHA MOJHOCTHIO U MTPaBUIIBLHO, CJICTaHbl TPAaBUIbLHBIC HAOIIOICHHUS i BBIBO/IBI;
- OKCIIEPUMEHT OCYIIECTBIICH 110 IJIaHY C YYETOM TEXHHUKH 0€30MaCHOCTH M MPaBUII PabOTHI C
BEIIIECTBAMH M 00OPYIO0BaHUEM;

- IPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHHUS, TTOIICPKUBAIOTCS YUCTOTa pab0vYero Mecra
1 TIOPSJIOK (Ha CTOJIe, SKOHOMHO HCIIOIb3YIOTCS PEaKTHBBI).

OrMmeTka «4»:

- paboTa BBITIOJIHEHA MPABWIBHO, CACIaHbl TPaBUIbLHBIC HAOIIOICHUS W BBIBOJIBI, HO TIPH 3TOM
OKCIIEPUMEHT MTPOBEJICH HE MOJIHOCTHIO WIIM JAOIYIIECHBI HECYIIECTBEHHBIC OIUOKH B paboTe ¢
BEIIIECTBAMH M 000PYI0BAHHEM.

OrMmerka «3»:

- paboTa BBHITTOJIHEHA MPABHJIBHO HE MEHEE YeM HAIlOJIOBUHY WIIH JIONYIIECHA CYIeCTBEHHAs
ommrOKa B X0/ IKCIIEPUMEHTA B 00BICHEHUH, B 0O(DOPMIICHUH paOOThI, B COOTIOACHUH ITPABIUI
TEeXHHUKHU 0€30MaCHOCTH Ha paboTe C BellecTBaMU U 000pyI0BaHUEM, KOTOpasi UCIIPABIISETCS 110
TpeOOBAaHUIO YUUTES.

OTMmeTka «2»:

- IOTIYIIICHBI O0Jiee ABYX CYNIECTBCHHBIX ONIMOOK B XOJI€: SKCIICPUMEHTA, B OOBSICHEHUH, B
odopmieHun paboThl, B COONIIOIEHUH TPABUI TEXHUKU O€30MaCHOCTH MPHU padboTe C
BelleCTBaMH U 000pyAOBaHUEM, KOTOPBIE YUaIlIUiics HE MOXKET UCTIPABUTH JaKe M0 TPeOOBaHUIO
YUHUTEJIS;

- paboTa He BBHINIOTHEHA, Y YYaIllerocs OTCYTCTBYET IKCIIEPUMEHTATbHbIC YMEHHUS.

IpakTuyeckoe 3ansaTue Nel «[IpuroroB/jieHue pacTBopa 3aJaHHOI KOHIEHTPAIUID)
IeJsb: MpUTrOTOBUTH PACTBOPHI COJIEN ONPEAEIEHHON KOHIIEHTPAIIUH.

OﬁopyImBaHne: ctakaH o0bemMoMm 50 MJI; CTCKIISIHHAA MaJIOUKa ¢ PE3MHOBBIM HAKOHCYHUKOM;
BCChI;, CTCKIIAHHAA JIOIIaTO4YKa, MCpHLIﬁ OUIIMHAP, COJIN; XOJOAHAad KUIIAYCHAasA BOAA.

TeopeTnyeckoe 000CHOBaHHE:

AJIFOpHTM HaX0KACHUA MAaCChl PACTBOPCHHOI'0 BeIIeCTBA U MACChl BOAbI, HCOﬁXOIlI/IMbIe
JJISA IPUTOTOBJICHUSA pacTBOpa.

3aoaua.

Beruncnuts Maccy cosiu v Bojibl, HeoOxoauMbie st mpurotosienus 40 r pactBopa NaCl ¢
MaccoBOH noieit 5%.



1. 3anummmTe yCcIoBUE 33a4K C IIOMOIIBIO OOIIETIPUHATHIX 0003HAYCHHI

Hano:
m p-pa = 40F

o =5%

m (NaCl) - ?

m (H20) - ? Pemenue:

1. PaccunraiiTe Maccy pacTBOPEHHOTO BeliecTBa o Gopmyre:
M 5-5a= ©® * M p-pa/100%

m (NaCl) =5% - 40r/100% = 2r

2. Haiigute Maccy BOZbI IO Pa3HOCTH MEX/Iy Maccoi pacTBOpa U Maccoil paCTBOPEHHOTO
BEIIleCTBA:

m p-Jst =m p-pa — m B-Ba m (HZO) = 40F - 2F = 38 T.

3. 3anummte oTBeT. OTBET: VI MPUTOTOBIICHHSI PACTBOPA HEOOXOMMO B3ATh 2T COJIU U 38T
BOJIBI.

Boinosinenue padoTni:

1. IlpousBennTe pacueTsl MO ATOPUTMY: ONPEAEIUTE, KAaKyI0 Maccy COJIM U BOJIbI NOTpeOyeTCs
B3STh JUJISl IPUTOTOBJICHUS PACTBOPA, YKA3aHHOTO B YCIOBHUHU 3a/1a4H.

2. OTBeCchTE COJIb ¥ IOMECTUTE €€ B CTaKaH.
3.HpOBCI[I/ITe OYHNCTKY COJIMU MAaroHuTOM.

4.0T™MepbpTe U3MEPUTETBHBIM LIMJIMHIPOM HEOOXOAUMBINH 00BEM BOJIBI U BBUIEHTE B KOJIOY C
HAaBECKOW COH.

Buumanmue! [Ipu oTMepuBaHuM XUIKOCTH TJ1a3 HAOMIOMaTENs JOJIKEH HAXOUTHCS B OJTHOM
MJIOCKOCTH C YPOBHEM JKHIKOCTH. Y POBEHB KHUIKOCTH MPO3PAYHBIX PACTBOPOB YCTAHABIUBAIOT
M0 HM)KHEMY MEHHUCKY.

5.PacTBOpuTE CONB M MPOU3BEAUTE OUUCTKY PACTBOPA: OTCTauBaHUEM, GUIbTpOBaHUEM ((DUIBTP
IpeJIBApUTENLHO CMOYHUTE BOJIOM).

6.HeGomnbmoe kom4aecTBo (UIIbTpaTa IOMECTUTE B BRITAPUTEIBHYIO YAIIKy W BBITIAPHTE €T0 JI0
00pa3zoBaHus CyXOH COJIH.

7.B octaBmuiicsa GpuabTpaT 106aBbTE YUCTYIO COJIb (IIPEBAPUTEIHLHO OTMEPUB Ha Becax) WIN
BOJly 110 YCJIOBHIO 2 YacTH 3aJauu.

8.YacTp pacTBOpa CHOBA BBIMAPHTE IO 00OPA30BAHUS CyXOW COJIH.



9.CpaBHHTE pacTBOPHI IO KOHIICHTPAIMH (TIPEeIBAPUTEIBHO PACCUNTAB MO AITOPUTMY ® -%0
HOBOT'O pacTBOpa)

10. Onpenenure TUI pacTBopa ( KOHIIEHTPUPOBAHHBIN, Pa30aBICHHBIN )
11.0dopmuTe OTUET M HATTUIITUTE BHIBOJIBI IO padoTe.

HpaKaneCRoe 3ansaTHe Ne2 «PaCTBOpr. 3J'IeKTp0.]II/ITI/I‘{e(!KaH AHCCOHNAI U

Teopernueckoe 000CHOBaHHE:
OcHoOBHBbBIE M0JI0KeHHS TeOPHHU IJIEKTPOJTUTHYECKOH THCCOLMALINH.

1.IIpu pacTBOpEeHHH B BOJIE 3IEKTPOJUTHI JUCCOLMUPYIOT (paccagaloTcsi) Ha MOJI0KUTEIbHbIC U
OTPULATEIbHBIC HOHBI.

CBoiicTBa MOHOB COBEPIICHHO HE TIOX0KH Ha CBOMCTBA aTOMOB, KOTOPBIE UX 00pa3oBaiu. oHbBI
— 3T0 Of1HA U3 (JOpM CyIIECTBOBAHUS XMMUYECKOr0 31eMeHTa. Hanpumep, aTombl MeTasuia
HATpUs SHEPTUYHO B3aUMOJICHCTBYIOT C BO/IOH, 00pa3ys mpu 3TOM Lienous U Bogopox H, B To
BpeMs KaKk HOHbBI HaTPUsl TAaKUX MPOJYKTOB He 00pa3ytoT. XJIop UMEET JKEeJITO-3eJIeHbIH LIBET U
pE3Kuil 3aMMx, 1JOBUT, a HOHBI XJIOpAa — OECLIBETHBI, HESIOBUTHI, JIMILIECHBI 3anaxa. Hukomy He
HPUJET B TOJIOBY UCIOJIb30BaTh B MUILY METANIMYECKUN HATPUHA U ra3000pa3Hblii XJI0p, B TO
BpeMs Kak 0e3 XJ10pua HaTpus, COCTOSIIEr0 U3 HOHOB HATPUS U XJIOPA, HEBO3MOXKHO
IIPUTOTOBJICHUE TTUILIH.

HOI[ HeﬁCTBHeM QJICKTPHUICCKOI'0 TOKA IOJOKUTCIIBHO 3apsS’KCHHBIC NOHBI ABUXXYTCA K
OTPpULATCIIBHOMY ITOJIFOCY UCTOYHHKA TOKA — KAaTOAy, U IIO3TOMY HA3bIBAIOTCA KaTUOHAMMU, a
OTpULATCIIBHO 3apsA’KCHHBIC NOHBI ABWXXYTCS K IMOJIOKUTCIbHOMY ITOJIOCY HCTOYHHKA TOKA —
aHoay, U MO3TOMY Ha3bIBAIOTCA aHUOHAMMU.

CrnenoBarenbHO, CyIIECTBYET €lIe 0J1HA KJIaCCU(pHUKALM HOHOB — I10 3HAaKY uX 3apsna. Cymma
3aps10B KATHOHOB PaBHA CyMME 3aps[I0B aHHOHOB, BCIEACTBHE YETO PACTBOPHI DJIEKTPOIUTOB
OCTArOTCS AIEKTPOHEUTPATbHBIMH.

HMoHBI — 3TO MONO0KUTEILHO UIIH OTpULATCIIBHO 3apAKCHHBIC YaCTHUIIbI, B KOTOPLIC
MMpeBpalar0TCAa aTOMbI UJIW I'PYIIIIBI aTOMOB OAHOT'O MJIW HCCKOJBKUX XUMHUYCCKHUX 3JICMCHTOB B
PE3YIJIbTATC OTAAYN NN NPUCOCIAUHCHU S SJICKTPOHOB.

CaMo clI0BO «MOH» B IIEPEBOJIE C TPEUECKOro 03HavaeT ""crpaHcTByoOmuil". B pacTBopax HOHBI
OecIopsI0YHO MEePEIBUTAIOTCS («CTPAHCTBYIOT») B Pa3IMUHBIX HATIPABJICHHUSX.

ITo COCTaBYy BOHBI JCIIATCA HaA IMPOCTHIC U CIIOXKHBIC.

2. HpH‘-IHHOﬁ AUCCONMAalU JJICKTPOJIUTA BBOAHBIX pACTBOPAX SABJIACTCA €T0 ruaparanud, To
€CTbh B3aUMO/ICHICTBHE QJICKTPOJIMUTA C MOJICKYJIaMH BOJbI U pa3pbiB XUMHUYECKOH CBSI3HU B HEM.

3. SJICKTpOJ'II/ITI/I‘-ICCKa}I aucconuanusa — Mmponecc O6paTI/IMLII>'I JJIA c1a0bIX SJICKTPOJIUTOB.

Hapsiny ¢ mporieccom muccormaniuu (pacmas 3JIeKTpoJInTa Ha HOHBI) TPOTEKAET U OOPATHBIN
npoiiecc — accouuanus (coeAuHeHue HOHOB). [10ATOMyY B ypaBHEHUSIX 3JIEKTPOIUTHUECKOM
JTUCCOLIMAIIMU BMECTO 3HaKa PaBEHCTBA CTABST 3HAK OOPATUMOCTH, HAIIPHUMeED:



4. He Bce 2JIEKTPOJIMTHI B OIMHAKOBOW MEPE AUCCOLMUPYIOT HA HOHBI.

CreneHb Aucconalry 3aBUCUT OT IMPUPOABI SJICKTPOJIUTA U €0 KOHUCHTPpAlluH. Ilo crenenn
Aucconuranru SJICKTPOJJIUTEI ACIIAT HA CUJIIBHBIC cia0kle.

5. XumMuueckue CBOMCTBA pacTBOPOB AIEKTPOJIUTOB OIMPEIESIOTCS CBOMCTBAMU TE€X HOHOB,
KOTOpBIE OHH 00Pa3yIOT IMpU JUCCOIUAIIH.

ITo XapaKkTepy O6p33y1-OI_HI/IXC$I HOHOB pa3jin4yaroT TpHU THUIIA SJICKTPOJJIHUTOB: KUCJIOTEI, OCHOBAHUSA
H COJIH.

6. Kucnoramu Ha3sIBaloT OJICKTPOJIHUTBI, KOTOPBIC ITPHU AUCCOLMAINN o6pa3y}0T KaTHOHBbI
BOJOpOJa 1 aHHUOHBI KUCJIIOTHOT'O OCTAaTKa:

Cnez[yeT YUYUTBIBATh, UTO JUCCOLUALIUA SJICKTPOJIUTOB I10 BTOpOfI CTYIICHHU ITPOUCXOUT
HaMHOIo ciaabee U paBHOBECHUC CABUHYTO BJICBO. I[I/ICCOL[I/IEII_[I/IH 10 TpeTBeﬁ CTYIICHU IIpU
OOBIYHBIX YCIIOBUAX HC MIPOUCXOTSAT.

Bce kucinoTsl 00beMHSET TO. YTO OHU MPHU TUCCOIUAIINN 0053aTeNIbHO 00pa3yIOT KaTHOHBI
BoJlopoJia. [103TOMy JIOTHYHO MPENOI0KHUTh, YTO OOLIME XapaKTepHble CBOMCTBA KMCIOT —
KUCIIBII BKYC, U3MEHEHUE OKPACKU UHIAUKATOPOB U JIp. — 00YCIIOBJIEHb MMEHHO KaTHOHAMU
BOZOpOAA.

Xoa padoTsl
1.IlpoBeauTe XUMHYECKHE PEAKIIMU MEKY BellecTBAMU.
a)CepHON KHUCIOTHI+ XJIOpUIOM Oapus
0)cynbdara xeneza(lll+ ruapookcuiom HaTpus
B) COJISTHOM KucnoTo# + cynbhatom meau (II)
I')kapOOHATOM KaJIbIUs + COJITHON KUCIIOTON
n) cyabharom meau (I1) + ruapookcuaom HaTpus
2.0T™MeThTe NPU3HAKH Peakiuu (LBET BELIeCTB /10 peaKuuu 1 nocJie Heé)
3.HanuumuTe ypaBHeHHs BO3MOKHBIX peaKlUii Mesk1y BellecTBAMM B TPEX BHIAX:
I Monekynspusie: 2NAOH+ Cu SO4 =NAz SO4+ Cu(OH):
II TTonHpIE HOHHBIE YPAaBHEHUS PEAKIIU,:
2NA*+20H+ Cu?" +S04% =2NA* +S04%+ Cu(OH)2|
[II Cokpai€HHble HOHHBIE YPABHEHUS PEAKLIAN,:
20H+ Cu?*= Cu(OH)2|

4. Pemute 3amauy:



Brraucnure maccy ocagka, KOTOpbIi 00pa3oBalics MPU B3aUMOJICCTBUU PaCTBOPOB,
coJepKanx HUTpat 6apust maccoii 26,1 u cepHylo KUCIoTy Maccoii 4,517

5.IMonw3ysck yueonnkom O.C.I"'abpuensn «Xumusi-11 kimace» §153anummure nonoxenus Teopun
DneKkTponuTHIeckon Jucconuanuu.

6.0¢opmure oTUET.

Bapuant 1

1 Hamummmre ypaBHEHUS BOZMOYKHBIX PEAKIIUN MEXK/Ty BEIIECTBAMHU:
a) HUTpaToM Oapus U cynb(aTroM Kajwus;

0) cynsdarom meau (1) u cyasdumom HaTpus;

B) CyJlb(GUIOM HATPUS U COJSTHOM KHCIOTOM;

r) okcugoM yriaepoaa (IV) u rugpokcuaom HaTpus;

1) TUIPOKCUIOM HATPUs U KapOOHATOM KaJIHs;

2.HamummTe MOJIEKYJISIPHBIE U [TOJIHBIE HOHHBIE YPAaBHEHUS PEAKIM, COOTBETCTBYIOLIUE
COKpAIllCHHBIM:

a)CEepHOI KMCIOTHI U HUTPATa HATPHSI
0)cynbdara HATPUS U A30THOU KUCTIOTHI
B)cynbdara sxene3za(lll) u xnmopuna 6apus
T')CEPHOM KHCIIOTHI M HUTPATa KaJlus
3Pemmre 3amauy:

KakoBa Macca ocajka, KOTOpbIi 00pa30Balics TPHU B3aUMOJICHCTBUHU PACTBOPOB, COACPKAIINX
COOTBETCTBEHHO HUTpAT cepedbpa Maccoit 17 T u xjaopu Kameiius Mmaccou 22,2 r?

4. PaccraBbTe KOBq)(l)I/II_II/IeHTBI MCETOHOM 3JICKTPOHHOTO Oananca. YKaXKUTe OKHCIHTEIb U
BOCCTAHOBHUTCIIb.

A)C + HNO3 =C0O2 + NO + H20
B)Cu + HNO3 = Cu (NO3)2+ NO + H20

5. Hanumurte ypaBHEHUs peakMid TUAPOJINA3a CIEAYIOUIMX COJICH; yKa3aTh TUI CPENIbl U
okpacky unaukartopa: . K, ZnBr2

Bapuant Ne2
Hannmure ypaBHEHUS BO3MOXKHBIX PEAKIIUA MEKy BEIIECTBaAMMU:

a) CEpHOM KUCIOTON M HUTPAaTOM Oapus;



0) a30THOM KHCIIOTOW W TUAPOKCHIOM KaJIus;

B) CyJb(GUIOM HATPUS U CEPHOM KUCIOTOM;

r) rugpokcuaom xkenesa (I11) u consHo# KuCIoTOM;
1) OKCUIOM IIMHKA U a30THOM KUCJIOTOM;

2.Hanummre MOJIEKYJISIPHBIE U [TOJIHBIE HOHHBIE YPAaBHEHUS PEaKIIUM,
COKpAILlCHHBIM:

a)CepHOI KUCIIOTH M HUTPAaTa HATPHSI
0)cynbdara HaTpUs U A30THOUM KHUCIOTHI
B)cynbarta xene3a(lll) u xmopuna 6apus
T')CepHON KHCIIOTHI M HUTPATa Kaus

3. Pemmre 3amauy:

COOTBCTCTBYIOIIHC

. Beruncnure MaccCy ocCajika, KOTOpLIﬁ o6pa30Ban(:51 IIpu B3aI/IMO,Z[eI>'ICTBHH pacTBOpPOB,

coJiepKalux HUTpat 6apus maccoi 26,1 u cepHyto kuciaoty maccoit 4,5r?

4. PaccraBbTe KOB(i)(I)I/II_II/IeHTLI MCTOJOM JJICKTPOHHOI'O OanaHca. YKa)XUTe OKHCIIUTEb U

BOCCTAQHOBHTEIIb:
A)H2S + HNO3 =S + NO + H20

B)HCI +02 = H20 + CI2

5. Hanumure ypaBHEHUs peakuid TUAPOJINA3a CIEAYIOIIUX COJICH; yKa3aTh TUIl CPENIbl U

okpacky unaukaropa: KBr, K2CO3

Bapuant Ne3.

HanmmmTe ypaBHEHHSI BO3MOKHBIX PEAKIMA MEXy BEIIECTBAMHU:
a) HUTpATOM cepelpa U XJIOPHUJIOM Kajus;

0) cynbdarom menu(Il) u ruapokcuIOM HATPUS;

B) CyJIb(UTOM KaJlusi U CEpHOM KHCIIOTOM;

T') OKCHJIOM MarHus U a30THOW KHUCIIOTOM;

1) THIIPOKCUAOM Oapus u cysb(aTtoM HaTpus;

2.HanumuTe MoJIeKy IsSipHbIE U TOJIHbIE HOHHBIE ypaBHEHUS PEaKIIUH,
COKPAILECHHBIM:

a)cepHoﬁ KHCJIOTBI U HUTpATa HATPUA

0)cynbdara HaTpUs U A30THOM KHUCIOTHI

COOTBCTCTBYIOIIHEC



B)cynbdata sxeneza(lll) u xmopuna 6apus
I')CepHON KHCIIOTHI U HUTpATa Kajus
3.Pemute 3agauy:

Omnpenenure Maccy coid, ooOpasoBasieiics mpu B3aumoaeicTBuuS0r cynbdara meau (II) ¢ 20 r
TUAPOKCUAA HATpUs?

4. PaccraBbTe KOAQGUIIUEHTHI METOJIOM IJICKTPOHHOTO OaiaHca. YKaKUTE OKUCITUTEIh U
BOCCTaHOBUTEIIb!

A)H2S04 + C = SO2 + CO2+ H20
B)KNO2 +KCIO 3 = KCIl + K NO3

5. Hanumure ypaBHEHUs peaklMii THIPOIN3a CIEAYIOIINX COJIeH; yKa3aTh TUII CPEIbl U
okpacky unaukaropa: Na2S, Na2SO4

BapuanT Ned4.

Hanumwure ypaBHEHUS BO3MOXKHBIX PEAKIIUN MEXKTy BEIIECCTBAMHU:
a) xsopusiom meau (1I) u HuUTpaTom HMHKA;

0) cynedarom menu(Il) 1 ruAPOKCUIOM KA,

B) CyJIb(UTOM KaJlusi U CEPHOM KHCIIOTOM;

r) okcugoMm yraepoaa (IV) u ruapokcuaom HaTpus;

1) COJITHOH KHUCJIOTOW M THIIPOKCHJIOM KaJTHSI

2HanuiuTe MOJEKYJIpHbIE U MTOJTHbIE HOHHBIE YPaBHEHUS Peakluii, COOTBETCTBYIOIINE
COKpAILEHHBIM: a)CEepHOI KUCIOTHI U HUTpATa HATPHUS

0)cynbdara HaTpUs U A30THOM KUCIIOTHI
B)cynbdara sxeneza(lll) u xmopuna d6apus
I')CepPHOM KMCIOTHI M HUTpAaTa KaJlus

3. Pemmre 3amauy:

KakoBa Macca ocajika, KOTOpbIii 00pa3oBaJics TP B3aUMOJICHCTBUU PaCTBOPOB, COACPKAILIUX
COOTBETCTBEHHO HUTPAT cepebpa Maccoit 17 T u Xjopu Kambiiust Mmacco 22,2 17

4. PacctaBbTe KOA(DPUITUEHTH METOIOM JIEKTPOHHOTO OasiaHca. Y KaKUTE OKUCIUTETh 1
BOCCTaHOBUTEIb:

A)H2SO4+ Cu=Cu SO4 +S02 +H20

B)KNO2 +KCIO 3 = KCIl + K NO3



5. Hanumurte ypaBHEHUs peakiuid TUAPOJIM3a CIEAYIOUIMX COJICH; yKa3aTh TUI CPEIIbl U
okpacky nnaukaropa: K2S0O4,  Na2SiO3

IpakTnyeckas padora Ne3 «I'eHeTHuyecKasi CBA3b MEKAY KJIACCAMU HEOPraHUYECKUX
BellleCTBY.

Heasn: [IpoBeputh ymMeHus pacrio3HaBaTh (OPMYJIbl OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
BEIIIECTB, a TAK)Ke KIACCU(UIIMPOBATH MX IO ONpPENCIEHHBIM MpU3HAaKaM. Pa3BUBaTh yMEHHS
CTPOUTH JIOTUYECKHE CBSI3H, OCMBICIICHHO JBUTAsICh IO T€HETUYECKOH 1enouke. DopmupoBaTh
MOHSITHE O €IUHCTBE HEOPraHMYECKHUX BEIIECTB.

OO6opynoBanne u peakTuBbl: [IpoOupku, MITaTUB, AEpPKATEIH, KEIE30, COMSTHAS KUCIIOTA,
TUAPOKCHU HATPHsI, AIIOMHHMIA, CEpHas KUCIOTa , a30THas KUCJIOTa, cyibdart xenesa (I11),

TeopeaneCKoe o0ocHOBaHHE:

I'eHeTHYCCKUM HA3BIBAIOT PAa BEIICCTB — HpeIICTaBI/ITeJIef/'I PAa3HBIX KJIACCOB, ABJIAIOIINXCS
COCAMHCHUAMHU OAHOI'O XUMHUYCCKOI'0O 3JICMCHTA, CBA3aHHbIX B3aMMOIIPCBPALLICHUAMHU U
OTpaxaromux O6H.IHOCT]':> IMPOUCXOKICHUA OTUX BCUICCTB UJIKM UX I'CHC3UC. I'eneTnyeckas cBs3b
peaIn3yCTCA IIPU JIFOOBIX B3aMMHBIX MMpCBPAlICHUAX BCIICCTB.

['eHeTHYecKas CBSA3b MEXIY PAa3IMYHBIMU KJIACCAMH HEOPTaHMYECKHUX BEIIECCTB —
MIOCJICIOBATEIBHOCTh XMMUYECKHUX TPEBPAIICHUH, B PE3YJIbTaTe KOTOPHIX MPEACTABUTEIH OJHUX
KJIACCOB IEPEXO/IAT B BEIIECTBA, MPUHAICKAIIUE K IPYTHM KiaccaMm. Paccmorpum e€ Ha
puMepe IBYyX BelIeCcTB — MeTaia (Oapusi) u HemeTaluia (yriepoaa).

bapwuii npu cropanuu Ha Bo3ayxe obpazyet okcua BaO, koTopblil mprcoennHseT BOaY,
npeBpalasich B ocHOBaHue — ruapokcus 6apusi Ba(OH)2. [locnenoBaTenbHOCT 3TUX peakiuii
MO>KHO MPEACTaBUTh B BUJIE CXEMBI:

Ba -----mmm- > Ba0 ---------- >Ba(OH).

[Tpu ropenun yris oOpasyercst yriaekuchsiii raz — okcunt yraepoaa(lV) COz, koTopsiii
pearupyert ¢ Bojioi ¢ oOpazoBanueM yroybHoU KuciIoTel HoCOs:

C ---mmeeee- > CO2 ---------- >H;COs
[Tpu B3anMoO1eiCTBUM KUCIOTHI 1 OCHOBAHUSI 00Pa3yeTcs COJIb:
Ba(OH)2 + H.CO3 = BaCOs + H20;
Conb Takke MOXKET OBITh MOTy4YeHa MPU B3aUMOICHCTBUU:
OCHOBHOT'O OKCHIA C KUCIOTOM
BaO + H.CO3; = BaCO3 + H20
Kucnornoro okcuaa co menoubto
Ba(OH)2 + CO2 = BaCOs3 + H20

ITo pCaknuu MEKAY OCHOBHBIM U KHCJIOTHBIM OKCUJAAMH



BaO + CO2 = BaCOs3
BoinoJsinenue padoThi:

3aganue: IPOBEANUTE PEAKIINH XUMUYCCKHUX MPEBPAIICHUN 10 HHCTPYKTUBHON KapTe
(BapmanToB Nel,2,3), coOmrofast TEXHHKY 0€30MMacHOCTH B OOpaIlieHUH ¢ TOPIOYUMU
BeniecTBamMu. OCyIIECTBUTE MPAKTHUECKH MPEBPAIICHUS:

Fe FeCl Fe(OH), - Fe(OH)3 Fe(NO)s.

Al Al Cl3 Al (OH)3 Al (SO4)3
Fe2(S04)3>Fe(OH)s~>Fe Clz>Fe(OH)s3
TpeGoBaHus K pe3ybTaTaM OnbiTa:

1. Cnemnaiite BBIBOJIBI O TIPOJICTAHHOM paboTe
2. Hanwmure ypaBHEHHE peakiuu.

3.Y6opxka pabouero mecra

HpaKTI/I‘leCKaH paﬁoTa Ned «Pemienne IKCIICPUMEHTAJBHBIX 3aaY 110 TEME «Kucaorbn»

Hean: CuctemaTu3upoBaTh 3HAHUS YUAIIUXCS O KJIacCaX HEOPTaHUYECKUX
COEJMHEHUH, 0 K1caoTax. Pa3BuBaTh HaBBIKU MCCIIE0BATENLCKON pabOTHI,
yMEHUs paboThl ¢ XUMHUYECKUM 000pyAOBaHHEM, peaKTHBaMH. BoCTIHTHIBaTh
aKKypaTHOCTb, TPY101t00ue, OepekHOe OTHOLIEHUE K 000pYy/I0BAHUIO, PEAKTHUBAM.

OOopynoBaHme: peakTHUBBI - COJIIHAsA KMCIIOTA, YKCYCHAs K-Ta , CTEApUHOBAs KUCJIOTa,
TUIPOKCHIT HATPUSl, UHAUKATOPbI, KapOOHAT HATPHSI, METAILJIbI, TPOOUPKH.

Teopemuuecxoe 6eedenue

Kuc10ThI — CJI0KHBIE BEIIECTBA, COCTOSIIME U3 aTOMOB BOJIOPO/Ia, CIIOCOOHBIX 3aMEIaThCsl Ha
metast, u kuciaotHoro octatka (HNO3, HCI, H2SOa4, HaPOgy).

Kucnotsl B3anMo1€CTBYIOT:

1.C ocHoBanusMu ¢ obpa3oBanueM conu u Boasl  2HNO3 + Ca(OH)2 = Ca(NOgz)2 + 2H20

2.C OCHOBHBIMH U aM(bOTepHBIMH OKCHaMH C O6paBOBaHI/IeM COJIM 1 BOJbI
2HCI + BaO =BaCl,+ H:O  3H2SO4 + Al203 = Al2(SO4)3 + 3H20

3.C consmu ¢ 06paz0BaHUEM HOBOI COIM U HOBOM KHCIOTBI

H2SO4 + Ba(NOs3), = BaSO4| + 2HNO3

4OI[HI/IM 13 c10co00B MOJIYYCHH A KHUCJIOT ABJIACTCA B3aHMOHeﬁCTBHe KHCJIOTHOT'O OKCHA C
Bogoit: P20s + 3H20 = 2H3PO,

Buumanmne: Co0J1101aiiTe npaBuiia padoTsl co cTekJIssHHOM mocyaoii. [IpaBuiia pa6orsl ¢
kuciaoramu. ( Oxpana tpyna u T/b npu pabore: mpasuia paboThl ¢ pacTBopamu (OpaTh TOIBKO
3a TOPJIBIIIKO, DTUKETKA B JIa/I0Hb)

Boinosinenune padornbl:

1. OnbITbI TPOBOIUTE B 3-X MPOOUPKAX.
2. TlpuroroBieHHBIE paCTBOPHI KMCIIOT UCTIHITATh HHIUKATOPOM.



3. Cruapookcuaom Harpust: B 3 mpooupkun NaOH no6as. ¢/d, m/op. neiictByem
KUCJIOTAMH.
4. C Na2COg3 ombIT IpOBOIUM aHAJIOTHYHO.
1.3anonHUTH TAOIHILY.

2.CocraBbTe COOTBETCTBYIOIIME pCaKIN1

[Tpusznaku. CBoiicTBa.

Consguasa
KHCJIOTa

Cepnas
KHCIIOTa

AsoTHas
KHCJIOTa

docdopHas
KHCJIO0Ta

Knaccudukanms, popmyna

Breniauii Bug,
PacTBOPUMOCTb, OTHOIIICHHE
K MHJIMKATOpaM

BzaumoneiictBue ¢ NaOH, ¢
Na2COj3 otHOIIEHHE K
HHIMKATOpam

IpakTuueckasi padora Ne5 «Pemenne 3a1a4 «J1eKTPOJIN3 PACTBOPOB U PaCIJIaBOB
3JIEKTPOJIUTOBY.

He.]'lb : UIBYUCHHUEC MCXaHNU3Ma JJICKTPOJIN3a KaK OKHUCIUTCIIbHO-BOCCTAHOBUTCIILHOI'O ITPOLECCaA,
MMPOUCXOAAIICTO B CUCTCME BOAHBIX paCTBOPOB U PACIIIABOB IO JIeHCTBHEM QJICKTPHUYICCKOIr0
TOKa.

Teopernyeckoe 000CHOBaHME.

1) O heKkTUBHOCTH 3IEKTPOIN3a 3aBUCHUT OT pijia (HPU3NYeCKUX (PaKTOPOB, K KOTOPHIM
OTHOCSITCS:

cuJjia TOKa, HalpshKeHHe, IIoTHOCTh Toka, KIIJ[ ncrounrka Toka, BEIXO MO TOKY, BBIXOJ 11O
BEIIECTBY, KOOYPPUIIUEHT MOJIE3HOTO JEHCTBHS SJEKTPOIHEPTHH (BBIXOJ 110 SHEPTUH ), PACXO
ANEKTPOIHEPTUU HA €IUHUILY MOJTYYEHHOTO MPOIYKTA.

YewM BhIIIIE cUIa TOKa, IIPOITyCKAaCMOro 4epe3 BHCKTpOJ'II/ISép, TeM OoJIbIIe MMpoaAyKTa MOXKXHO
MOJIYYUTD IIPH OKCIUTYyaTalluv JaHHOT'O BHCKTpOJII/ISépa.

Mexny BpeMeHeM MPOITyCKaHUsI Yepe3 PACTBOP WUIIM PACIIAB JIEKTPOJIUTA SJIEKTPUUECKOTO
TOKa (KOJMYECTBOM DJIEKTPUUECTBA) i KOTUIECTBOM O00PA3YIOIIErocs U Pacxo1yeMoro
BEII[ECTBA UMEIOTCSI CTPOTHE KOJTMYECTBEHHBIE COOTHOIIECHHUS, OTPe/IesieMble 3aKOHAMHU
®dapanes.

2) KonuenTpauus pactsopa.

Ecnu metamn nor PY3UTh B BOAY, TO €TO KATUOHBI HAYHYT IICPEXOJUTH B )KUJIKOCTh. Bnaronapﬁ
HAJIMYUIO 3JICKTPUYCCKOT'O 3aps/ia Y KaTHOHA Ha MOBCPXHOCTU METAJIJIa OCTACTCA paBHBIfI 1o
BCIIMYHUHE, HO HpOTHBOl’IOJ’IO)KHLIﬁ I10 3HAKy 3apsJ B BUIAC M30BITOYHBIX 9JICKTPOHOB, TO €CTh



IIOBEPXHOCTh METAJIJIa CTAHOBUTBCS OTPULIATEIBHO 3apsDKCHHOM. OHAa HAYMHAET IPUTATUBATD K
ce0e MOJIOKUTEIBHO 3apsSKEHHbIE HOHBI METAJIa, KOTOPbIE YK€ IIEPELI B PACTBOP U, TAKUM
00pa3oM, KaTHOHBI HE MOT'YT CBOOOJHO IepeMenaTsest B 00beM pactBopa. [losTomy Ha rpanure
MeTasula ¢ PpaCTBOPOM BO3HHUKAET JBOMHOM DJIEKTPUUYECKHUM CII0M, KOTOPBIM MOXKHO IPEICTABUTh
ce0e B BUJIE IJIOCKOTO KOHJIEHCATOpa, OTPULIATEIbHAS 00KIIa/IKa KOTOPOrO — 3TO IOBEPXHOCTh
MeTaJljla, a NOJOKUTEIbHASI — COTPUKACAIOLINIICS C HUM CJIOM paCTBOPEHHBIX HOHOB. YK€ I0CIIE
pacTBOPEHMs 0UE€Hb HEOOJIBIIOTO YMCIa MOHOB 3apsi/i ABOMHOIO CJIOSI HACTOJIBKO BO3PACTAET, UTO
JJIbHEHIIEEe paCTBOPEHUE METaJuIa IIPEKPAILAETCS.

Ecnu jxe MeTai norpy»eH He B BOJY, a B PaCTBOpP CBOMX HOHOB, TO KapTHHA OyA€T HECKOJIBKO
uHas. Eciu KoHIeHTpanus pacTBopa HEBEJIMKa, TO 00pa30BaHKUE JBOMHOIO JIEKTPUUYECKOIO
1051 OyJIeT MPOUCXOAUTh TaK XKe, Kak B Cilydyae pacTBOpPEHUs MeTaiia B Boje. Eciu e
KOHIIEHTpPAaLUsl HOHOB B PaCTBOPE BEJIMKA, TO CHadana OyAeT HaOIr0AaThCsl OCAKICHUE KATHOHOB
U3 [MOBEPXHOCTU MeTalljia, KOTOpas 3apsSAUTCS MOJI0KUTEIbHO. Ternepb NOBEpXHOCTh MeTallia
OyZIeT npuTAruBaTh K cede OTpHULlaTeIbHbIE HOHBI U 00pa3yeTcs IBOMHON AIEKTPUUYECKUH CIIOM ¢
MOJIOKHUTETHLHON OOKIIAJIKOW U3 MeTajllla ¥ OTPUIIATEIBHON — U3 paCTBOPEHHBIX aHUOHOB.

KarunoHnsr 6YILYT OCAXKIATBCA N0 TCX IOP, IMOKA 3apAd Ha MOBEPXHOCTU HE JOCTUTHET TaKkou
BCJIIMYMHBI, ITPU KOTOpOﬁ I[B.JII:HGfIHIGG OCaAXICHUEC CTAHCT HCBO3MOXXHBIM H3-3a OTTAJIKKMBaHUA
OIHOMMCHHBIX 3apsJ0B MCTaJlJIa U €0 NOHOB.

Korna mmeroTcs asa IMPOTHUBOIIOJIOKHO 3apAKCHHBIX TEJIa, TOBOPAT, YTO MCKAY HUMU
CYHICCTBYCT pa3HOCTb IMOTCHIIUAJIOB. Taxkas Pa3HOCTH MMOTCHIUAJIOB YCTAHABJIIMBACTCA U 31€Ch, B
JBOMHOM SJICKTPUYICCKOM CJIOC, HAa I'paHUIIC METAJIII — PACTBOP. Hepexozl MOHOB U3 MCTajljia B
pacTBOp U O6paTHO CO34acT MEXKAY HUMH PA3HOCTb IMTOTCHIIUAJIOB. Hapy MCTaJlJI — paCTBOpP
IMPUHATO HA3BIBATDH JJICKTPOAOM. B stom CJIy4dac MMOoTCHI Al Ha3bIBACTCS SJICKTPOJAHBIM.

Jnst pacyeTa 3IeKTpOXMMHKH MpeJIaraoT HaMm ypaBHeHne HepHcera:
¢ = @0 + RT/nF  Ig[Men+]

I/Ie (0 — DIEKTPOIHBIN MoTeHran; [Men+] — KOHIIEHTpaIlis HOHOB MeTasuia, MoJb/1; T —
a0CoTIOTHAs TeMITepaTypa; n — BAICHTHOCTh MOHOB MeTaluta; (0 — CTaHJapTHBIHN SJEKTPOIHBIN
noTeHIMan, R — ynuBepcanpHas razoBas nocrosiunas; F — uncino ®apanes (F = 96 500 Kun).

Haubonee BaykHast BeJIMYKMHA B ’TOM YPAaBHEHUU — CTaHAAPTHBIN AJIEKTPOIHBIN moTeHuuan 0.
Ero ¢usuyeckuii cMbICT CTAaHOBHUTCS MOHITHBIM, Koraa [Men+] = 1 mons/n. Toraa BTopoit wieH
YPaBHEHUS CTAHOBUTCA paBeH HYJIO U @ = (¢0. 3HAUNUT, CTAaHAAPTHBINA JEKTPOIHBIN OTEHIIHAI
— 3TO TaKOM MOTEHIIMAJ, KOTOPbII BO3HUKAET Ha IPaHUIIE METaJlIa C paCTBOPOM €ro MOHOB MpHU
KOHIICHTpAIMU nocieauux 1 Momw/m. [5].

VII. IIpumenenue 35eKTponmns3a

DIIEKTPOJIN3 HIMPOKO MIPUMEHSETCS B PA3JIMYHBIX OTPACIAX IPOMBIIUIEHHOCTH. B XuMnueckon
IIPOMBILIUIEHHOCTH 3JIEKTPOJIM30M ITOIY4Yar0T TAKHE BaXKHBIE MPOAYKTHI KAK XJIOP U IIEI0YH,
XJIOPAThI U MEPXJIOPaThl, HAICEPHYIO KUCIOTY U MepCyib(haThl, IEpMaHraHaT KaJlus,
OpraHMYECKHEe COeTUHEHUS, XHMUYECKH YHUCThIE BOJOPOJ, KUCIOPOa, (PTOp U pAll APYTUX
LIEHHBIX IIPOAYKTOB.



B uBeTHOI1 MeTayuTypruu 3JeKTpOIu3 UCHOIb3yeTcs Ui padhuHUPOBAHUS METAIIJIOB, JUIS
M3BJICUCHUS] METAJLJIOB U3 PYJI. MeTaibl, KOTOPhIE HE MOTYT OBITh BBIJIEJICHBI U3 BOAHBIX
PacTBOPOB BCIIEJICTBUE BBICOKOT'O OTPUIIATEILHOIO MOTEHIIMAJIA TOMYyYal0T B IIBETHOMN
METaJUTypPIrUH 3JIEKTPOJIM30M PACILIIABICHHBIX CPEJ, B KAUYECTBE KOTOPBIX CIY>KAT COIH ITHX
METAJIJIOB, COJIEPKAIUE T00ABKU PA3IMYHBIX COSAMHEHUN, BBOJAUMBIE C LIETHI0 TTIOHMKEHUS
TEMIEPATyphl IJIABJICHUS PACIUIaBa, MOBBIIICHHS 3JIEKTPOIIPOBOAHOCTH U T.4. K uncmy
METAJIJIOB, MOJIy4aeMbIX AJIEKTPOJIM30M PACILIABICHHBIX CPEJl OTHOCSTCS alIOMUHUN, MarHuw,
HUPKOHUMN, TUTAH, ypaH, OepHILINI U P IPYTHX METAJUIOB.

:‘)J'IGKTPOJ'II/IS IMPUMEHAIOT BO MHOI'HMX OTpacCIaX MAallMHOCTPOCHU A, PaAAUOTEXHUKH, BHGKTPOHHOﬁ,
nonnrpa(bnquKoﬁ IMPOMBIINIJICHHOCTH JJIs1 HAHECCHU A TOHKHX HOKprTI/II;'I METAJIJIOB HAa
IMOBEPXHOCTH I/ISIICJ'II/Iﬁ JJI 3alIUTBI UX OT KOPPO3UHU, ITPpUAAHUA ACKOPATUBHOI'O BHU/JI4,
IIOBBIIICHUA H3HOCOCTOI>1KOCTPI, H(apOCTOﬁKOCTH, IMOJIYUCHHUA MCTAJUIMYCCKUX KOITHI

I. Pabora Haa MOHATUAMMU: 3J'IeKTp0J'II/I3 —OQJICKTPO» — «JIU3» — IIPOLUCCC PA3JIO0KCHUSA
CJIOZKHOI'O B€IICCTBA Ha boiee ITIPOCTBIC 11O JeHCTBUEM QJICKTPHUYCCKOI'O TOKa (MHCHI/IG
ydalmuxcCs BbICITYIIHMBACTCA 10 BCEM TMOHATHAM U penaKTpreTca)

((3J'IeKTp0J'IPI3» — XUMHWYCCKHEC pCaKIIUH, IIPOTCKAIOIINEC 110/ JIeCTBUEM QJICKTPHUYCCKOI'O TOKa
Ha 3JICKTPOJax, IOMCIICHHLIX B PaCTBOpP, pacCIiljiaB UJIn TBep,I[LIfI QJICKTPOJIUT.

((3JI€KTpOJ'IPIT» — BCIICCTBO, IMTPOBOAAIICE SHGKTpI/I‘leCKI/Iﬁ TOK.

((3JI€KTpOII)> — IPOBOAHUK, I/IMGIOHII/Iﬁ OJICKTPOHHYIO ITPOBOAMMOCTDL U HAXOAAIIUCCA B KOHTAKTC
C HOHHBIM ITPOBOJHHUKOM.

«Karom» — oTpuniatenbHo 3apsHKEHHBIN AJIEKTPO/I, HA KOTOPOM MTPOUCXOAUT MPOIECC
BOCCTaHOBJICHHUS.

«AHOI» — MOJOKUTEIBHO 3apsYKEHHBIA 3JIEKTPOJI, HA KOTOPOM MPOUCXOIUT IPOLECC
BOCCTAHOBJICHHS.

«KaTnoHb» — TOT0KUTETEHO 3apsKCHHBIC HWOHBI.

«AHHMOHBD) — OTPULIATENIBHO 3aPSKEHHBIE MOHBI.

«["anpBaHMuecKuil 377eMeHT» — ? (OCTaeTCs He 3alMCaHHBIM 10 PaCCMOTPEHMS, JI0M 3a/laHue).
II. Pabora B rpynmnax nepeMeHHOro cocTasa.

Bawm Bb1aHbl HHQOpPMAIMOHHBIE KapThl. BHHMaTenbHO UX mpounTaiite. Beinenaure riaBHoe.
Hangure onrcanne XMMHYECKOTO MPOLECCA MIPH IIEKTPOIU3E ATIOMUHASA U DIIEKTPOJIN3E
MIOBapEHHOM COJIM. 3alIUIINTE OCHOBHBIE XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE JAHHBIX
IPOILIECCOB. (CM. IIPUIIOKEHUE)

I'pynma Ne 1: pacruiaB kpemHe3eMa  AJIEKTPUYECKUN TOK AJIFOMUHUN + KUCIOPO.T
K (-) Al3+ +3e=AI0 A(+) 02--2e =00 00+00=0 AI203

— DIIEKTP.TOK



Al + 02

I'pynna Ne2: pacTBop MOBapeHHOM CONMM  DJICKTPUUYECKUI TOK

K(-) Na+
H+ +1e =HO
HO + HO = H2

A(+) Cl- —1e=CI0

CIO+Clo=CI2
OH-
NaCl + H20

— anekrpuueckuid Tok  H2 + CI2 + NaOH
Ha aHoJ1e aHMOHBI OKHUCIISIFOTCS.

Ha xaTone KaTHOHBI BOCCTAaHABIIMBAIOTCS.

3JI€KTpOJII/I3 — OKHCJIUTEIBHO — BOCCTAaHOBUTEIbHBIN mponecc.

Pa6ora ¢ yueoHUKOM

BOJIOPOJT + XJIOp + €AKUM HATP

Otxkpoiite yueOHHK Ha cTp 218 — 222. BHHMaTenpHO MpoYHTalTe. 3aMUIINTE B TETPAIb

OCHOBHBIC IIpaBUJIa 3JICKTPOJIMU3a.

Pabora ¢ kaproukam:

3anuImTe XUMUAYECCKHE YPaBHCHUSA 3JICKTPOJIN3a CICAYOIINX BEIICCTB:

Kaptouka 1: pactBop cymnbdaTa kanus
Kaprouka 2: pacruias xsnopuia Mmeau
Kaprouka 3: pacTBop xjopuga xpoma
Kaprouka 4: pacTBOp ruIpoKCcHia MEAH
Kaptouka 5: pacTBop rugpokcuaa 6apus
KapTouka 6: pacTBOp COJITHON KHUCIOTHI
Kaprouka7: pacTBOp HUTpaTa Xxpoma
Kaptouxka 8: pacTBop HuUTpaTa cepedpa
Kaptouka 9: pactBop ¢ocara HaTpus
Kaprouka 10: pactBop noauna maprasua

Kaprouxka 11: pactBop Opomuaa HaTpus



Kaprouxka 12: pacraB cynbduaa HaTpus
[MpakTnyeckas padora Ne 6 «Ilosyuyenue, coOMpaHue U paciio3HaBaHHe Ia30B».

Leab padoThl: U3yYUTHh CBOMCTBA Ta30B: KMCIOPOAA, BOJAOPOA, YTICKUCIIOrO ra3a, HayYUThCs
pa3nnyath ra3000pa3HbIe BEUIECTBA MO (PU3NYECKUM M XUMHUYECKUM CBOICTBaM, OTpaboTaTh
HaBBIK B COOpKE MPUOOPOB M0 MOTYUYEHUIO T'a30B.

OO0opynoBaHue M peaKkTUBBI: IPOOUPKHU, IITATUB, CHUPTOBKA, CIIMUKH, IEPMaHraHaTa Kausl,
[IUHK, COJISTHAsI KUCJIOTa, KapOOHAT KaJbIUsl, H3BECTKOBAsS BOJIA, Ta300TBOIHAS TPYOKa, XJIOpH/Ia
aMMOHUSI, THAPOKCH/I HATPUs, JTaKMyCcOBasi OyMaxkka, CTEKJITHHAs TpyOouKa, yKCyCHasi KUCIIOTa,
HEPOKCH]] BOIOPOAA.

TeopeTuquKoe BBCACHHUE

Kuciopoa. B cocrase armocdeps! conepxxurcs 21% kucnopoaa. Bozayx armocdeps! ¢y ut
OCHOBHBIM UCTOYHHUKOM KHc0poia. OCHOBHOE NpeIHa3HAuE€HUE KUCIOPOa — 3TO AbIXaHUE U
ropeHue. 3arpsi3HEHUE OKpY KaoIlel cpelpl nMeeT ee cBoiicTBa. Kpome kucnopona B
aTMoc(epe COAEPKHUTCS aJUIOTPOITHOE BUAOM3MEHEHHE KHCIOpoia — 030H. O30HOBBIN CII0M
3anuaet JKu3Hb Ha 3emiie OT I'yOUTENBbHOTO BO3JI€MCTBUS YIABTPa(pHOIETOBOIO U3ITyYEHHUS.
be3 kucnopoaa u o3oHa 3emiis mpeBpaTuiIach Obl B 0€3KU3HEHHBIN LIap.

3ananue: cobepute MpUOOPHI IS TOTYUESHHS Ta30B, MOJTYYUTE UX U3 BBIJAHHBIX BaM BEILIECTB,
MPOBEINUTE PEAKINH, ONIPEACIIIONINe (PU3HUSCKIE U XUMUYECKUE CBOMCTBA, 3aITUIIIUTE
COOTBCTCTBYIOIINEC PCAKIINH. BrimoaHuTs Tpe6OBaHI/I$I K OIIbITaM, O(l)OpMI/ITI) OTYET.

Buvinonnenue pavomor Nel
Buumanmne: Co0JroaaiiTe npaBusiia padoTsl ¢ TOPOYUMH BellleCTBAMM.

1. CobGepure npubop AJs MOITyUYEHUS Ta3a ¥ MPOBEPHTE €ro Ha TePMETUYHOCTb.

2. Tlomyuwnte KHCIOPOA pa3IOKEHUEM NTEpMaHTaHaTa KaJIHsl.

3. Cobepute KUCIOPOA B 2-€ MPOOUPKH.

4. JlokaxuTe, 4TO COOpaH KUCIOPOI.

5. IIpoBepbTe, Kak UET rOPEHHE JTYYUHBI B KUCIOpoAe U Ha Bo3ayxe? [louemy?

6. Odopmute pe3ybTaThl MPAKTUICCKONW PabOTHI.

B npobupky o0bemom 20 M1 mpusieiire 5S—7 Mi1 pacTBOpa NEpOKCHIa BOJOPOA.
[ToaroToBbTE TICHONLYIO TYYHHKY (TIOZ0XKIH T€ €€ U, KOT/1a OHA 3aTOPUTCS, B3MaXaMU PyKH
noracute). [lox HecuTe k MpoOupKe ¢ MEPOKCHIOM BOJIOPO/A, KyAa MIPeIBAPU TEIBHO
HACBINIbTE HEMHOTO (Ha KOHYMKE Timarenis) okcuaa map ranna (IV). Uro nabmrogaere?
3anuiuTe ypaBHEHHE PEaKIUu.

Buvinonnenue pavomor Ne2

Yraexkucasiii ra3 CO2 — mMpOKO MPUMEHSIOT U1 U3TOTOBJICHHS IIAITYYUX HAIIUTKOB, TYLIEHUE
MOKapOB, MOMYUYEHHUsI «CYXOTO JIbJIay, KOTOPBIM UCIOIB3YETCS ISl OXIKICHHS U XpaHEHUS
IIPOIYKTOB NUTaHus, ucnonbzyercss CO2 U1 HachIEHUs BO3/4yXa TeIunL. Pacrio3Harhb
YTIEKUCIBIN Ta3 MOXKHO C MOMOIIBIO TOPSAIIEH TyYUHKA WK MO IOMYTHEHHUIO N3BECTKOBOU
BOJBL. (YTIEKHCIBIN Ta3 MPOITyCKAIOT Yepe3 U3BECTKOBYIO BOJIY B IIPOOHPKE)

Buumanne: CobaroaaiiTe npasuia padoTsl co cTeKIssHHOM nocyaoii. IIpasuia padorsl ¢
KHCJIOTaMU.

1. Cobepure mpubop s MOJyUYEHUS Ta3a U MPOBEPHTE €TO HA TEPMETUIHOCTD.
2. TONYYHUTE YTIEKUCIBIN Ta3 peakiueil Mex 1y KapOOHATOM KalbIUS U COJISTHOW KHCIOTOH.



3. ColepuTe ra3 B CTakaH IyTeM BBITECHEHHUS BO3/IyXa U TJOKAKUTE, 9YTO COOpaH
YIJIEKUCIIBIN Tas3.

4. TlpomycTuTe yrieKHUCIBIN Ta3 B IPOOUPKY C M3BECTKOBOM BOJION M MPOHAOIIOIANTE,
KaKie M3MEHECHHSI IPOUCXOIST B MPOOUpKE.

5. Kak nepenutp yriieKuciplid ra3 u3 0JJHOTO cocya B Apyrou?

6. Odopmure pe3ynbTaThl MPaAKTUIECKOU PabOTHI.

B npo6upky o6bemMom 20 MJI TOMECTUTE KYyCOUYEK MpaMopa U IPHIICHTE PacCTBOP YKCYCHOM

kucinoTsl. Uro Habmoaaere? Yepe3 1—2 MUHYTHI BHECUTE B BEPXHIOIO YaCTh MPOOUPKU
TOpSIyI0 Ty4yrHKY. YTo Habmonaete? 3anuiuy Te ypaBHEHHE PEaKLIUU B MOJICKYJIAPHON H
MOHHOM (hopMax.

B npoOupky Haneiite 1—2 M1 npo3padyHOro pacTBOpa U3BECTKOBOI Bobl. Mcnonb3ys
YHUCTYIO CTEKIISIHHYIO TPYOOY Ky, OCTOPOKHO MPOJIyBalTE Yepe3 PacTBOP BBIABIXaEMbI BaMU
BO31yX. UTo HabmomaeTe? 3anuinTe ypaBHEHUE PEAKIIUU B MOJIEKYJIIPHOW U MOHHOH (opmax.

Buvinoanenue pabomot No3

Bopopoa. Bonopon — camslit sierkuii ra3. Ero nenomns3yrot Ui IpOU3BOJICTBA aMMHAKa,
XJIOPOBOZIOPO/A, MOTYYEHUE MaprapuHa, BOJOPOAHOM pe3Ku U CBapKU METAJIJIOB, B KAUeCTBE
TOILIIMBA JUIS JBUTATENICH KOCMHUYECKUX Kopabiei. Bogopoa — 3To mepcrnekTuBHOe
9KOJIOTUYECKH YHCTOE TOIUIUBO JUIsl aBToMoOusei. Cmech 2-X 00beMOB BOAOPOAA U OHOIO
o0beMa KHCJIOPOJa HA3bIBAIOT 'PEMYYHM I'a30M, TaK KaK OHa IIPU IMOPKUT'aHWHN B3PbIBACTCA.
OnpenenstoT BOLOPOJ [0 XapaKTEPHOMY 3BYKY IIPH MOJKUTAHUH.

Buumanue: IlomuuTe nmpaBuJjia paGOTI)I C rOPprIOYMMH B€IIECTBAMM.

1. CobGepure nmpubop aiis moiydeHus raza. [I[poBepsTe ero Ha TepMETUIHOCTD.

2. Tlomyuute BOAOPOJ B3aUMOJEHCTBHUEM COJISIHOW KUCIOTHI U METalljia [IMHKA

3. Cobepute Bogopon B 2 —¢ nmpodupku. [IpoBepbTe HamM4UMe ra3a BOJOpOo/ia B OJTHOM U3
pOOUPOK.

4. Tlepeneiite ra3 U3 0J{HOM MPOOUPKU B APYTYIO, TOKAKUTE €r0 HAJIMYHE.
Odopmute pe3ynbTaThl NPAaKTUYECKOI paboTHI.

B npobupky nomecTuTe ABe rpaHy’ibl IMHKA U MpHIIEHTe B Hee 1-2 MJI cosItHOM KucaoThl. YTo
HabOmoaeTe? Hanmumure ypaBHEHNE PEaKIUH.

Haxkpoiite Barry mpoOupky mpoOupKoi OOIBIIETo JUaMeTpa, HEMHOTO 3aX0/Is 3a Kpait
MeHbIIel mpooupku. Uepez 1—2 MUHYTHI HOJHUMHUTE OOJBIIYIO MPOOUPKY BBEPX U, HE
nepeBopavnBas ee, NOJHECUTE K IIaMEeH! CITUPTOBKH. UTo HabmromaeTe? YTo MOKHO CKa3aTh O
YUCTOTE COOpaHHOTO BaMu Bojopoaa? [loyemy Bomopos coOupany B IEPEBEPHYTYIO MPOOUPKY?

Buvinonnenue pabomot Ned
[Honyuyenue, coOMpaHue U paclo3HABAHUE AMMHUAKA

B npoOupky npuiielite 1—2 mut pacTBopa XJI0pHaa aMMOHHSI, a 3aTE€M TaKOH ke 00beM
pacTBopa LIeNoYH. 3aKpenuTe MPoOUPKY B JepiKaTesie 1 OCTOPOKHO HarpelTe Ha MiIaMeH!
ropenku. YUto HaOmogaete? 3amunimTe ypaBHEHUE PEAKIIUU B MOJICKYJIIPHON M HOHHOU (hopmax.
[TonHecuTe K OTBEPCTHIO MPOOUPKHU BIAXKHYIO KPACHYIO JJAKMYCOBYIO OyMaxkky. Uto
Habmronaere? OCTOPOXKHO MOHIOXaWTE BhACISIOMUCS ra3. Uro omrymaere?



IIpakTnyeckas padora Ne7 «OnpeneieHne KayeCTBEHHOI0 aHAJIM3a OPraHUYEeCKHUX
COeTUHEeH U

HCJII/IZ HAYUYUTBCA ONIPEACTIATE YIJIIEPOA, BOAOPOO, XJIO0P B OPraHM4YCCKUX COCAUHCHUAX.

PeakTussl: napadun, okcun meau(ll), cynsdar meau(ll), m3BectroBas ninm 6GaputoBas Boja,
MeTHas

[TpoBonoka, xsmopodopm.

IMocyna u odopynoBaHme: 1a00PATOPHBIN MITATUB, TPOOUPKH, TPOOKA C TA300TBOAHON
TpyOKOH, CIIUPTOBKA (CyX0€ TOprouee), CIIMYKH, CBeva, IPEAMETHOE CTEKII0, acOEeCTOBasi CeTKa,
TUTEJIHHBIC IIHITIIBI.

OnsiT 1. Onpenenenue yriepoaa B coctase napaduHa.

BaecTy B 1iaMs cBeuH, yAep KUBasi TUTEIbHBIMHU IINTPHIIAMH, (papdopoBYyIO YaIICUKy WIIH
MpEeMETHOE CTEKIIO. 3anucath Habmoenrne. CrenaTh BHIBOJI.

OnsIT 2. OnpeneneHue BOA0OPOaa B cocTase napaduHa.

HaKpLITB I1aMs CBCYU YUCTBIM CYXUM XUMHUYCCKUM CTAKaHOM. Yro Ha6J'IIOI[aeM? CI[CJ'IaTL
BBIBO/.

OnpiT 3. OnpeaenieHue yriuepoja ¥ BOJ0poaa B COCTaBE HaDad)I/IHa.(I[eMOHCTDaI_II/IOHHHﬁ OHBIT).

Ha crone crout cobpannsiii mpubdop. Cmecs 1-2 r okcuna meau(ll) u 0,2 r napaduna xoporo
nepeMeluBaeTcs U nepeMeniaercs Ha JHo npoodupku. Ceepxy Hacwinaercs okeug meau(ll). B
BEPXHIOIO YaCTh MPOOMPKH BBECTH BAaTKY M HAChINaTh Ha HeE TOHKUI CJI0M MopoIika 6€3B0IHOTO
cynbdara menu(ll). 3akpeiTh mpoOUpKy MPOOKOH ¢ ra300TBOAHOM TpyOKOi. HikHuMi KoHen
ra300TBOJHOMN TPYOKH J10JIKEH OBbITh MOTPYKEH B IPOOUPKY ¢ OapuToBOil Booi. Harpeth
POOUPKY B IUIAMEHHU TOPEIIKH.

Kak Tonbpko GapuToBasi BoJia MOMYTHEET, TPOOUPKY C HEH cleyeT yAaTuTh U MPOI0JKUTh
HarpeBaHue, MoKa He MPOU30UIET TocHHeHue Oenoro noporiika cynbdarta meau(ll). Ilocme
M3MEHEHHUs OKPACKHM HarpeBaHue npekpamaercs. OTBETUTb Ha BOIPOCHI:

1. ITouemy nmomyTHen pacTBOp GapuTOBOIl BoAbI? Hanmucare ypaBHeHHE peakLuii.
2. Tlouemy Genslii mopomiok cynbsgata Meau(ll) cran rony6simM? Hanucats ypaBHeHHE peakiuil.

OnebiT 4. HaxoxaeHNE OpraHuuecKOro BEIICCTRA.

OnbIT 5. Onpenenedue conepKaHus XJIopa B IIaCTMAacCe.

Odopmuts oTUeT 0 MPOEITaHHON padoTe ( B BUE TAOIUIIBI C TPEMSI KOJIOHKAMH )
1. Yto nenanu ( Ha3BaHUE OIBITA, PUCYHOK C MOSICHEHUSIMU, YPABHEHHE XUMHUECKUX PEaKIIHiA)

2. Yro Habmoanu ( MPU3HAKU U YCIOBUS MPOBOJAUMBIX PEaKIHil).

Yro genanu Yro "HaOIO1aIM ‘ BriBoabl




IpakTnyeckas padoraNe8 «PacnozHaBaHue MJIACTMACC U BOJIOKOH)

Heﬂbi HU3y4UTb CBOMCTBA IIJTACTMACC ¥ BOJIOKOH U OIIPECACIIUTD UX U3 BbIAAHHBIX o6pa3u03.

O0opynoBanme: KOHTPOJIbHBIE 00PA3Ibl BOJIOKOH, IJIACTMACC, P-Pbl MAPraHIIOBKU, OpOMHAs
BO/Ia, TUIPOKCUJ HATpUSsl, CIUPTOBKA, IIUIIbI, CIIMUKH, JaKMyCcOBas OyMakka, BOJa.

TeopeaneCRoe BBCJICHHUC:

Tabmuma Nel «CBolicTBa U pacro3HaBaHUE TIACTMACC)

pEe3KHil 3amax.

BemectBo Buemnwmii Bua OtHomenue k | McnpiTanue B Hpyrue
HarpeBaHuIO0 | IUIAMEHU CBOMCTBE
[HonusTriien IIpo3paunsli, 3nactuunelil, | Pasmargaercs, | ['opur ObecBeu
JKUPHBII HA OILyIb MOXHO CHUHEBATHIM OpOMHYK
BBITSIHYTh B IIJIJAMEHEM, CO BOAY, P-1
HUTH CJIA0BIM 3aITaxOM | MapraHI|
napaduHa, Ipu
TOPEHMH Kallaer,
TOPUT BHE
IJIAMEHH
[TonuBuHUI-XTI0pU T Msirkuid, Pasmsrgaercs | I'oput xontsammm | [Ipogykt
AJIACTUYHBIN,0KPAIIMBACTCS | U pa3jaraercs | IJIaMeHEM, BHE pasiioxKel
B pa3HbIC 1IBETA, TBEPABIN- IIJJAMEHU HE OKpAIlIHE
KOPHYHEBBII TOPUT JIAKMYC B
KpAaCHBIN
[Tonuctupon IIpo3paueH, B IIIEHKE Pasmsruaercs, | ['oput xontsamum | O6ecey
XPYCTHT, B U3JEIHAX JIETKO IJIaMEHEeM, TOPUT | OPOMHYK
XpyHOK BBITSITUBAETCS | BHE IIJIAMEHH, BOZY, pa
B HUTh BBIJIEIISIET PE3KUI | MapraHI
3arax NpoayKTOB
TOpEHUs
Opranuyde-ckoe CTeKJIO0 Mo3xeT ObITh pa3HOTO Pasmsirgaerst | I'oput x€nThim ObecBeu
L[BETA,ITPO3PaYHOE, TPOYHOE IIJIJAMEHEM C OpOMHYK
MIOTPECKUBAHUEM, | BOAY, Pa
pe3KHit 3amax MapraHi
®denonpopmanpaeruansie | YUpHO-KOpUUHEBOTO 11BeTa, | Pasmaraercs 3aropaercs ¢
IIJIACTMACCHI OoublIast MeXaHU4ecKas IIPU CUJIBHOM | TPYJOM, IIpH
IIPOYHOCTH HarpeBaHuu TOPEHUH
oOyTIuBaeTcs,

Samanue Nel

W3 nepeuns uznenuii BIOEpUTE:

a) N3OCIINA U3 ITOJIUITUIICHA U (I)CHOJ'I(bOpM&HL,Z[CFH,Z[HOfI CMOJIbI



0) u3aenus U3 MOJMCTUPOJIA U TTOJIMBUHWIIXJIOPU/IA

HazoBute ux IIPpHU3HAKU.

3amanue No2

[Tone3ysck Tabmuneit Nel, ompenenuTe KOHTPOIBHBIC 00pA3IIbI IIACTMACC. 3AMUIITUTE XOT

HaOIIONEHUI U CAEIAITE BEIBOIEL.

3aganue Ne3

Bocnonp3ylitech cTakaHOM € BOJOW U OIIPEACIIATE IJIOTHOCTD JBYX MIIM TPEX IIJIacTMAacC.

3akpenuB B TUTEIbHBIX HIUIIAX 00pa3ell I1acTMacChl, HArpeuTe ero, HO He J0 BOCILJIAMEHEHUS
IlonpoOyiite ero nedhopmupoBarth, 3areM octyaute. Craenaite BHIBOJI: SBISETCS Ta IIacTMacca

TEPMOIUIACTUYHON WM TEPMOPEAKTUBHON?

Tabmmna Ne2 «CBoiicTBa 1 pacrio3HaBaHHE BOJOKOH)

BonokHno, ero OTtHoleHue K Oo6napyxenue | OTHomeHue Kk | BHemHwit
COCTaB HarpeBaHUIO,OPEHUIO | IPOAYKTOB ménoun 10% BH/T
pa3IoKEeHUs
XJI0IIOK ['opur 6sicTpO C OxkpamuBaer Habyxaer He Msrkue,
LEJUTI0JI03a 3araxoM #OKEHON BIIQKHYIO pacTBOpsCh Prixuere,
Ooymaru .Octaércs JIAKMYCOBYIO [Tymmcreie
CEpBbII memnen OyMaxkKy B MHETCS
KPacCHBIN 1[BET
[IepcTe I'oput MeuieHHO ¢ OxparmBaer PactBopsiercs | Bopcucrsle,
Oenox 3am1axoM XOKEHBIX BJIQXKHYIO Ténnsle,
nepbeB. OOpazyeTcs JIAKMYCOBYIO yupyrue
XPYIKHUM 4EPHBIN OyMakKy B
LIAPUK,PACTUPAIOILMNICS | CHHUN 1BET
B IIOPOLLIOK
ArneraTHoe ['oput 66IcTpO, 00pa3zys | OkpamuBaer OmbumnBaetcs, | Msrkoe
Anerunnuen- HEXPYIKHUHI CHEKIIUNCSA | BIAXHYIO [IpUHUMAs bnectur
JIF0JI03a mapuk. BHe mimaMenn JJAKMYCOBYIO KEJNTOBATHIN C U3HAHKU
ropexue ObICTpO OyMaxkKy B OTTEHOK U
[IpeKpaaeTcs KPaCHBIN IIBET | pacTBOpsAETCA
Kanpon [TnaButcs, oOpasys OxpammBaer He buecrur,
AMUHOTeKCcaHOBast | TBEPABIN OnecTsuit BIIQXKHYO pacTBopsieTcss | XpyCTUT
K-Ta HIapUK TEMHOTO I[BETA, | JIJAKMYCOBYIO Mexny
pacrpocTpaHsieT OYMaXKy B [Tanbiamu
HEIPUATHBIN 3aIax CUHHW IBET Kectkoe
He MuéTca




JlaBcaH IInaButcs, roput JlakmycoBas He biuecrur,
a¢up KONTSIIMM IUTaMeHeM, | OyMaxka pactBopsiercst | XpyCTUT
00pazys TBEPbII CBOET0 IIBETA HE Mexny
OJieCTAIIMNA MapUK MEHSCT ITanpamu
TEMHOIO LIBETa Msirkoe
He muércs
Hutpon I'oput, o6pa3ys OkpammuBaer PactBopsiercs, | baecrur,
aup TEMHBIN PBIXJIBII BIIAKHYIO npu Xpyctur
HEOJIeCTAMMA apuKk JIAKMYCOBYIO KUIISTYEHU U Mexny
OyMaxKy B KpacHeeT [Tanpuamu
CHUHMHI UBET Msrkoe
He muérca

3ananue Ne4 U3 nepeuns nu3nenuil BBIOEpUTE MO BHEIIHUM IIPU3HAKAM
a) M3/1eNKs U3 KarpoHa U XJIOTKa
0) u3/1enus U3 UIEPCTH U alleTaTHOTO BOJIOKHA

3amanne No5 Ilonp3ysice Tabmmmeit No2 , ompenenuTe KOHTPOJIbHBIE 00pa3Iibl BOJIOKOH O
XapakTepy ropeHus. 3amMIIuTe X0 HAaOMI0AeHUN U clenaiiTe BEIBOAbI.

HpaKTI/I‘leCKaH paﬁoTa Ne9 «Pemenne IKCHICPUMEHTAJBHBIX 3a/1a41 HA I/I]IeHTI/I(l)I/IKaII]/IlO
OpPraHn4e€CKux coeTUHEHUI»

He.m) paﬁoTbIZ HOBTOpI/ITI) OCHOBHBIC KaUCCTBCHHBIC PCAKIINH OPraHNYCCKUX BCIICCTB,
HAYUYUTHCA pCIIATH DKCIICPUMCHTAJIBHBIC 3aJa4M Ha paCllO3HaBaHUEC OPraHNu4CCKUX BCIICCTB.

PeakTuBbl U 000py10BaHUE: TPOOUPKHU, CIUPTOBKH, MEH3YPKHU, CTAKAHBI, TUTIETKH, CIIUYKH,
MPOOUPKOJIEPIKATENh, ITHIOBBIN CIUPT, OEJIOK KypUHOTO Sif1a, CyabhaT Meau, TUIPOKCUT
HATpHsl, a30THAsI KUCIIOTA, COJIsTHASI KUCIIOTa, PEHOI, I1eJI0Ub, alleTaT CBUHIIA, WO/, paCTBOP
nepMaHTaHaTa Kajusl.

Teopernyeckasi 4acThb.

Ta6muma 1. KauecTBeHHBIE peaKkIiy OpraHUYECKUX BEIIECTB.

BemectBo OyHkunoHanb- | Peaktus Xumuueckas peakuus | XapakTepHbIE
MIPU3HAKA
Has rpyrmnma
Henpenenbusie | kpatHbie cBsi3u | PactBop KMnOg4 1.B3aumoneiictBue ObecriBeunBaHue
YTIIEBOAOPOBI . JTUJIEHA C PAaCTBOPOM | pacTBOP
(po30BHIi)
(anmkeHsl, IepMaHraHaTa Kajaus
AJIKWHBI,
2.B3anmopneiictBre
JTUEHBI)
aleTusIcHa C




pacTBOpoM
IepMaHraHaTa Kajius

1. BzaumogeiictBue
3THJIEHA ¢ OPOMHOM

Pactsop Br BoaOH OGecuBeUrBaHUE
L. . pactBopa
(KEMTHII) 2. Bzaumoneincrsue
aleTuiIeHa ¢ OpOMHOM
BOJIOM
benzon Hutpyromas cmecy | HurpoBanue 6enzona | OGpazoBaHue
TSHKENOMKUIKOCTH
HNO3 + H2SOq4 N
CBETJIO-KEITOrO
L[BETA C 3al1aXxoM
TrOpPHKOTO
MUHAIS.
PactBop KMnOg4
Tomyon O0ecLBeunBaHue
(po30BbIii pacTBopa
deHon Pactop FeCls KauectBennas OxkpamuBanue
(xapOostoBas L peakius Ha GpeHo pacTBopa B
(CBETIIO-KENTHIN) .
KHCJIOTA) (1ONIeTOBBIN I[BET
Brinenenue
Bzaumopeicreue
Merannuuec-kui My3BIPHKOB Ta3a
¢beHona c H
Na ( ZT)a
METATHYECKUM
oOpazoBaHue
HaTpue .
p OeclBETHOM
CTYyACHUCTOU
MAaccChl
AHUINH PactBop xmopHoit | OkucieHue aHuIuHA OxpaivBanue
u3secty CaOCl pPacTBOPOM XJIOPHOU pacTBopa B
. U3BECTU (buoneToBHIN 1IBET
(GecuBeTHBIIM
Cnupr CuO (mpkanénnass | Okucnenue 3TuaoBoro | Beigenenue
ATUIIOBBIN MeaHast CIUpPTa OKCUIOM MEIU | METaJUTHUeC-KOM

IIPOBOJIOKA)

Meramnnuec-Kkuit
Na

(1

Bsanmoneiicteue
STUJIOBOTO CTIHPTA C

MeIH KPacHOTO
1[BETA,
crenrpUIeCKHii
3armax
areTabJCTH/T




METALTUIECKIM Brigenenue
HaTpHUEeM My3bIPHKOB Ta3a
(H21),
oOpa3oBaHme
OeclLBeTHOMI
CTYyACHUCTOU
Macchl
TIMLEPUH Ceexeocaxxnéuubiii | BzaumoneiictBue Spko-cunee
THJIPOKCHUI MEIN MHOT'0aTOMHBIX OKpalIuBaHUE
(D= CIIUPTOB C pacTBopa
CUWJIBHOMIICIIOYHON | TUAPOKCUAOM MEIH
cpene (1
Kap6oHoBsie METHIIOPAHK Hucconmanus OxpaivBanue
KHCIIOTHI pacTtBopa B
PO30BBIii IIBET
[JIFOKO3a Kap6onunbHas | CBexeocaxaéunblii | KauecTBennas ObpazoBanue
rpynmna — THJIPOKCHJT METN peaKIus TIIFOKO3BI C KpacHOTo ocajika
CH=0 DB THJIPOKCUIOM MEIU Cu20]
cuinpHoenounor | (1)
cpene
AMMUadHBINA Obpazosanne
pACTBOP OKCHA 'I'DeaKuI/I;I 6ne?Tﬂmer0
cepebpa — peaTHB cepeOpsTHOTO Hanéra Ag|
Tosmnenca 3epkana" («cepebpsiHOTO
3epKajia») Ha
[Ag(NH3)2]OH CTCHKaX cocya
(ynpotm€HHo
+Ag20 NH3
pacTBop—)
aJbJICTHIbI KapOonunbHas | AMMHAYHBIH Peakuus ObpazoBanue
rpyImmna — pacTBOp OKCHUAA "cepeOpsiHOTO OnecTAmero
CH=0 cepebpa — peakTuB | 3epkaia” Hanéra Ag|
Tonnenca («cepebpstHOTO
3epKajia») Ha
[Ag(NH3)2]OH CTeHKax cocyza
(yrpoi€HHo
+Ag20 NH3

pacTBop—)




C17H35COONa+H20+

1710) 31 criupt + HoSO4 OITyueHUe nenupuIecKuit
€] + H>SO Moy C
(mpocTeie u (xoHII.) YKCYCHO3THJIOBOT'O 3amax
CIIOKHBIC) a¢upa
H3COOC2Hs+H0 -
OsenHoBas PactBop Bzaumoneiicteue OO0ecuBeynBanue
KHUCJI0Ta Bro(cxénThiit unu OpOMHOM BOJBI C pacTBOpOB
PactBop KMnO4 OJIEMHOBOW KHUCIIOTOM
(po3oBblIit)
Auerar (coyu H20 (ruaponus) + | I'maponus anerara OxkparmuBanue
YKCYCHOM denondranenn HaTpus pacTBopa B
KHUCJIOTHI) PO30BBIii IIBET
Pactop FeCls OxpaivBanue
pacTBopa B
3CH;COONa+FeCl;— | KpacHo-Oyprit
[BET
(CH3COO)sFe+3NaCl
Creapar H2SO4 (xoHI.) Brigenenue OobpazoBanue
HaTpus (MBLIO) CBOOOJTHBIX KUPHBIX Oenoro ocajka
KHUCJIOT U3 MbLIa KHUPHOUN KUCIOTHI
OO6pazoBanue
HacbileHHsIi CEpOro ocajika
m O6pazoBanue .
PacTBOp coMu HEPacTBOPUMOM
HEPaCTBOPUMBIX
KaJTBITUS o coJm
KaJIbI[UEBBIX COMEH
H20 (ruapomus) + | KMPHBIX KHCIIOT OxpaivBanue
denondranenn pactsopa B

PO30BBIi LIBET

3ananue Nel. Bomonaurte 3ananue «Mnentudukanus opranndeckux coequHenuidt. OdopmuTte

OTU€T B BUA€ Tabnuipl. Hanuimmre ypaBHEHUS! COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHM,

HA30BUTE BCE BEILIECTBA, YKAKUTE YCIOBHSI IPOBEICHUS PEAKIIHIA.

BemtectBo

¢byHkuuonanpHas | Peaktus

XuMuueckas

peakuuga IMPpU3HAKU

XapakTepHble

Cnupr
STHUJIOBBIN




denon

TIIMIOECpHUH

B tpéx mponymepoBaHHBIX pooupkax Nel,2,3 HaXoaATCs BEIIECTBAa — ATAHOJI, TJIUIEPUH U
denon. [Ipeayoxure mian pacno3HaBaHUsI BEILIECTB.
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