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PABOYAS ITPOTPAMMAIIO XUMMUH (8-9k.1)

«Peanuzauus o0pazoBaTeJbHBIX IPOrPAMM €CTECTBEHHOHAYYHOI M TEXHOJI0rH4eCcKOn
HAINPaBJIEHHOCTe M0 XUMHH € UCIIOJIb30BaHHeM 000pyAoBaHus HeHTpa «Touka
pocra»

Jliig n3ydeHus npeaMera « XMMUs» Ha 3Tare 0CHOBHOIO o01iero oopasosanus orBoautcs 140 yacos:

8 ximacc —70 gacoB; 9 kn1acc —70 yacos.

Jlannass oOpa3oBarenpHass TporpaMMa OOECIIeYMBAEeT YCBOGHHE YYAlIMMHUCS BaXHEHUIIHX
XUMHYECKUX 3aKOHOB, TEOPUH M TMOHATHH; (POPMHUPYET MPEACTABICHUE O POJIM XHMHH B OKPYKAIOIIEM
MHUpE ¥ )KU3HHU YeloBeka. [Ipu 3TOM OCHOBHOE BHUMAaHHUE YJIENSCTCS CYIIHOCTH XHMHUYECKUX PEaAKIHA 1
METOJIaM WX OCYIIECTBIICHUSI.

OfHMM W3 OCHOBHBIX NPHHITUIIOB ITOCTPOCHHSI MPOTPAMMBI SIBIIICTCS MPUHIUI JOCTYITHOCTH.
DKCIIepUMEHTAIBHBIC JIAHHBIC, IMMOJYYCHHBIC YYAIIMMHCS TPU BBIMOJHCHHH KOJHMYECTBEHHBIX OIIBITOB,
MO3BOJISIIOT  yYAITUMCSI CAaMOCTOSTENBHO JIeJaTh BBIBOJBI, BBIABIATH 3aKOHOMEpPHOCTH. lloaxosl,
3aJI0)KEHHBIE B COJIEpXKaHHWE IPOTpaMMBl Kypca, CO3/Al0T HEOOXOJWMBIE YCIOBHS JUISI CHCTEMHOTO
YCBOGHUS YYaIIUMHUCSI OCHOB HayKH, I OOECIICUCHHUST PA3BUBAIOIIETO M BOCIMTHIBAIONIETO BO3JICHCTBUS
oOyueHusl Ha JIMYHOCTD y4aierocs. @opMupyemble 3HaHUS JOKHBI CTaTh OCHOBOM CHUCTEMBI YOEKICHUIA
IIKOJIbHUKA, LEHTPaJbHBIM SAPOM €ro HayyHoro mupoBos3peHus.Ha 6aze nentpa «Touka poctay
obOecnieunBaeTcs peaju3anus 00pa30BaTENbHBIX MPOTrpaMM E€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TPEOOBAHHSAMHU 3aKOHOJATEIBCTBA B cdepe
00pa3zoBaHus U ¢ YIETOM peKoMeHmanui deaepanbHOro oneparopa yaeOHOro mpeamera « XuMUs.

Obpa3oBarenbHasl MporpaMMa MO3BOJIIET MHTETPUPOBATH PEAJTU3yeMble MOIXOMAbI, CTPYKTYPY H
coJiep)KaHue TMPU OpraHu3aluu oOydeHus XuMuu B 8—9 KkiaccaX, BBICTPOGHHOM Ha 0a3e no0oro u3
JOCTYIHBIX Y4eOHO-MeToau4YecKux KomiuiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuzanuu nanHoit OIl mo3Bosiser co3aath ycaoBus:

* IJId paCHIMPEHUA COACPKAHUA ITKOJIbHOT'O XUMHUYECKOT'O O6pa3OBaHI/IH;
+ JUJIA IIOBBINICHUA MMO3HABaTEJILHOM aKTHBHOCTH 06yqalonmxc;1 B eCTeCTBeHHO'HaquOfI 06J'IaCTI/I;

* U1 pa3BUTHUS JIMYHOCTU peOEHKa B Mpolecce 00y4eHHs] XUMUU, €r0 CII0OCOOHOCTEH, (GOpMUpPOBaAHUS
Y yIOBJIETBOPEHHUS COI[MAILHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

ISl pabOTHI C OTAPEHHBIMU IIKOJIBHUKAMHU, OPTraHU3AIMK UX PA3BUTHS B PA3JIMYHBIX 00JIaCTIX

00pa3zoBaTelIbHON, TBOPUECKON JIEATEITHHOCTH.
Bsenenne

B o0ydueHuun xumuu Oo0JbIIOE 3HAUYEHHUE KMEET OKCIEPUMEHT. AHAIU3UPYS pe3ylIbTaThl
MPOBEIEHHBIX OMbBITOB, yuyaluecs: yOeKIalTcs B TOM, YTO T€ WM HHBIE TEOPETUUYECKUE IMPEICTABICHUS
COOTBETCTBYIOT WJIM IMPOTUBOPEYAT PEATBHOCTH. TOIMBKO OCYIIECTBIISASA XUMUUECKUN DKCIIEPUMEHT MOYKHO
MPOBEPUTH  JIOCTOBEPHOCTH  IMPOTHO30B, CHEIAHHBIX HAa OCHOBaHMM Teopud. B mpouecce
AKCMEPUMEHTAJIbHOW pPabOTHl ydaluecss NPUOOPETAIOT OMBIT TO3HAHUS PEATbHOCTH, SBISIOMIMIACS
BKHBIM ATanoM (OPMUPOBAHUS y HUX YOEKIEHUH, KOTOpHIE, B CBOIO OYEpeb, COCTABISIOT OCHOBY
HAy4YHOTO MHUPOBO33peHUus. Peanuzanus yka3aHHBIX LeJ€d BO3MOXKHA IIPU OCHAIIEHUU IIKOJBHOIO
KaOMHETa XUMHUU COBPEMEHHBIMU TIpubopamMu M 00OpyJoBaHHEeM. B pamkax HAIMOHAIBLHOTO TMPOEKTa
«O0pa3oBaHUe» ATO CTAO BO3MOXHBIM Oyiarofiapsi CO3IaHUIO0 B 00Ie00pa30BaTeNbHBIX OpPraHU3aIUsX,
PaCTOJNIOKEHHBIX B CENbCKOM MECTHOCTH M MallbIX TOPOJax, IIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOU
U TEXHOJOTrmueckod HampaBieHHocTel «Touku pocrtay. BHempenue 5Toro o0OpyIOBaHHS TO3BOJIUT
KaueCTBEHHO M3MEHUTH Mpolecc 00ydeHus XxuMun. KonrmuecTBeHHbIe SKCTIEPUMEHTHI TTO3BOJIAT MOTyJaTh
JOCTOBEPHYIO HH(OPMAIIUIO O MPOTEKAHUH TE€X WIJIM MUHBIX XHMHUYECKUX TpOoIleccaxX, O CBOMCTBAaX BEIIECTB.



Ha ocHOBe MONMY4YEeHHBIX SKCIIEPHUMEHTAIBHBIX JaHHBIX OO0ydyaeMble CMOTYT CaMOCTOSITEIBHO [I€JIaTh
BBIBOJIbI, 0000IIaTh pe3yabTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyaeT crocoOCTBOBATH
MOBBIIIEHUIO MOTUBALIMK O0YYEHUS IIKOJbHUKOB.

Llentpsl 00pa3oBaHMs €CTECTBEHHO-HAYYHON HampaBiIeHHOCTH «Touka pocTa» CO3/aHBI C LEJIBbI0
pa3BUTHS y OOYyYarOIMXCS E€CTECTBEHHO-HAYYHOW, MaTeMaTH4ecKOi, MH(OPMAIMOHHONH TI'paMOTHOCTH,
(bopMUpOBaHUA KPUTUYECKOTO M KPEATHBHOTO MBIIUICHUS, COBEPIIEHCTBOBAHHUS HABBIKOB €CTECTBEHHO-
HAy4YHOM HANpaBICHHOCTH, a TAKKE U1 MPAKTUYECKOH OTpabOTKM yueOHOro MaTepuajia Mo y4eOHBIM
npeaMeram «dusuka», «Xumusny, «buonorus .

ean u 3apaum

+ Peanusanus oCHOBHBIX 0011€00pa30BaTEIbHBIX IPOrpaMM 10 y4EOHBIM IpEeIMETaM €CTECTBEHHO-
Hay4YyHOU HANpaBJIEHHOCTH, B TOM YUCIIE B paMKaX BHEYPOUHOU AESTEIBHO CTU O0yJarOINXCs;

+ pa3paboTKa M peaim3anys pa3HOYPOBHEBBIX IOTIOJHUTEILHBIX 00I1€00pa30BaTENbHBIX MPOTPaAMM
€CTECTBEHHO-HAyYHOU HAIMPaBJICHHOCTH, & TAK)KE MHBIX MMPOTPAMM, B TOM YHCIIE B KAHUKYJISPHBIN TIEPUO/T;

*  BOBJICHCHHUC YHAIIUXCA U TEAArOri4CCKruX pa6OTHI/IKOB B IIPOCKTHYIO ACATCIBbHOCTD,

+  OpraHM3ainusi BHEY4eOHON MIESITEeTbHOCTH B KAHMUKYJISIPHBIN mepuoj, pa3paboTka M peanu3aius
COOTBETCTBYIOIIMX OOpa3oBaTeNbHBIX MpPOrpaMM, B TOM 4YHCIE [UIsl Jlarepeld, OpraHM30BAHHBIX
00pa3oBaTeIbHBIMU OPraHU3alusIMU B KaHUKYJISIPHBIN EpHOJ;

*  TIOBBIILICHUC HpO(l)eCCI/IOHaJ'II)HOFO MaCTepCTBa IICIAarOort4YcCKux pa6OTHI/IKOB IICHTpa,
pean3yIONTuX OCHOBHBIC M JIOTIOJTHUTEIbHBIC 00IIe00pa30oBaTeIbHBIC TPOTPAMMEI;
Coznanme nentpa «Touka pocTa» TmpeanonaraeT pa3BUTHE 00pa3oBaTENbHON HHOPACTPYKTYpPhI
00111€00pa30BaTEIHPHON OpPraHu3aIlii, B TOM YHCJIE OCHAIIEHHEe 00111e00pa30BaTeIbHON OpraHn3alliy:

+ o0OopynoBaHUEM, CpeACTBaMU OOy4YeHHs] M BOCIUTAaHUS s U3ydyeHus (B TOM 4HCIe
OKCINEPUMEHTAJIbHOTO)  MPEAMETOB,  KypCOB,  JUCHMIUIMH  (MOJyJei)  ecTecCTBEHHO-Hay4HOU
HalpaBJICHHOCTU IPU pealu3ali OCHOBHBIX OO0I€00pa30BaTENbHBIX MPOrpaMM U JIOMOJIHUTEIBHBIX
0011e00pa30BaTeNbHBIX MPOrpaMM, B TOM YHUCHIE AJIS PACIIMPEHUs COJEpXkKaHHUA y4eOHBIX NPEAMETOB
«Du3uKay, «XuMus», «bromaorus»;

+ o0OopynoBaHueM, cpeAcTBaMH OOydYyeHHS M  BOCIUTaHUS JUIsl  peau3allud  M[poTrpamMm
JIOTIOTHUTEIHHOTO 00pa30BaHuUs €CTECTBEHHO-HAYYHOU HANPaBIEHHOCTH;

* KOMITBIOTEPHBIM U HHBIM 000pYyIOBaHHEM.

[IpodunapHBI KOMIUIEKT OOOpYIOBaHHS MOXKET OBITH BBIOpaH I 001Ie00pa30BaTEIBHBIX
OpraHu3alvii, UMEIONIMX Ha MOMEHT co3laHus IeHTpa «Touka pocta» HaOOp cpencTB oOydeHHs] U
BOCIIMTaHUS, TIOKPBIBAIONIMIA CBOMMH ()YHKIIMOHAJIHHBIMU BO3MOXKHOCTSIMH 0a30BbI€ TOTPEOHOCTH INPHU
W3yYeHHUH YueOHBIX peaMeToB «Dusukay, « Xumus» u «bruomaorus .

[lepeyeHb, MHHUMaNIBbHO HEOOXOAWMBbIC (YHKIIMOHAIBHBIE M TEXHUYECKHE TpeOOBaHHUS U
MUHUMAaJIbHOE KOJMYECTBO 000PYIOBAHHUS, PACXOIHBIX MAaTEPHAJIOB, CPEJCTB OOYUCHUS M BOCITUTAHUS JIJIS
ocHarieHusi 1eHTpoB «Touka pocray, omnpenensiorcs PerroHalbHBIM KOOPAMHATOPOM C  y4ETOM
[TpumepHOTO TIEpEYHsT O00OPYIOBAHHS, PACXOJHBIX MATEPUATIOB, CPEIACTB OOYYECHUS W BOCHUTAHUS IS
co3maHuss W oOecreueHwUs (YHKIIMOHUPOBAHHS ~ IIEHTPOB oOpa3zoBaHusI €CTECTBCHHO -
Hay4YHOWHarnpaBiIeHHOCTH «Todka pocTta» B 00me00pa30BaTe/IbHBIX OPraHU3aIUsIX, PACIIOJIOKECHHBIX B
CEIIbCKOW MECTHOCTH U MaJIbIX TOPOIaXx.

[IpodunbHelii  KoMIUIEKT  oOopynoBaHus — oOecneunBaeT  3(QeKTUBHOE  JOCTHIKEHHE
00pa3oBaTeNbHBIX PE3YIbTATOB OOYUYAIOITUMHUCS 0 IPOTpaMMaM eCTECTBEHHO-HAYYHOI HampaBleHHOCTH,
BO3MOXHOCTh YINyONEHHOTO H3y4eHHs] OTAENbHBIX MNPEIMETOB, B TOM uuCie g (QOpMUPOBaHUS
M300peTaTeNIbCKOro, KpeaTUBHOTO, KPUTUYECKOTO MBIIUICHHUS, Pa3BUTHS (DYHKIIMOHATBLHOU IPAMOTHOCTH Y
oOyyaronuxcs, B TOM 4YHCIE €CTECTBEHHO-HAYYHOW U MaTeMaTHUYECKOW. ODKCHEPUMEHT SIBISETCS
WMCTOYHUKOM 3HAHHM U KpUTEpPHEM HX HCTHMHHOCTH B Hayke. KoHIemus COBpEMEHHOTO OO0pa3oBaHUs
MOJpa3yMeBaeT, 4To B Y4eOHOM OKCIEPHUMEHTE BEAYIIYI0 pOJIb JOJDKEH 3aHSITh CaMOCTOSTENbHBIN
HCCIIEeIOBATENIbCKUM YUEHUYECKHI SKCTIEpUMEHT.

CoBpeMeHHbBIE HKCIEPUMEHTATIbHBIE HCCIEIOBAaHUS MO XHUMHH YK€ TPYIHO NPEICTaBUTH 0e3
WCIOJIb30BaHUsI HE TOJIBKO AHAJIOTOBBIX, HO M IMU(POBBIX M3MEPHUTENbHBIX pubopoB. B denepanbHoM
TlocynapctBernom O6pazoBatenbHom Cranmapre (PI'OC) mpomucaHo, 9TO OJHUM W3 YHHBEPCATbHBIX
y4eOHBIX JACUCTBUIA, MPUOOPETAEMBIX YUAIUMUCS, JOJHDKHO CTaTh YMEHUE «IIPOBEICHUS OTBITOB, POCTHIX



JKCIIEPUMEHTAIIBHBIX UCCIIEN0BAHUM, IPSIMBIX U KOCBEHHBIX U3MEPEHUN C UCIIOIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

Y4eOHBI JKCIEPUMEHT MO0 XHWMHHW, MPOBOJAMMBIA Ha TPAaJUIMOHHOM 0O0OpymoBaHuHU, 0e€3
NpUMEHEHHsT HU(PPOBBIX JIAOOPATOPUIl, HE MOXET IMO3BOJUTH B IOJHOW MEpe PELIMTh BCE 3a/adyd B
COBPEMEHHOM LIKO0JIE. DTO CBSI3aHO C PSAJIOM IIPUUHH:

* TPaJULMOHHOE LIKOJIbHOE 000pYyI0BAaHUE U3-3a OTPAHUUYEHUS] TEXHUUECKUX BO3MOKHOCTEHN HE
II03BOJISIET IIPOBOJUTH MHOTHE KOJIMUECTBEHHBIE UCCIIE0BAHNUS;

* JUTMTENTBHOCTH MPOBEACHUS XUMHUUECKUX UCCIIEIOBAaHHI HE BCET/Ia COTIACYETCS C JTUTEITLHOCTHIO
Y4eOHBIX 3aHATHIA;

* BO3MOXHOCTbH ITPOBEICHUS MHOTUX MCCIICIOBAaHUI OTPAaHUYMBAETCS TPEOOBAHUAMHU TEXHUKH

0€30IMacHOCTH U Jp.

udposass madbopaTopusi MOJHOCTHIO MEHSET METOJIUKY W COAEPIKaHUE SKCIEPUMEHTAIHHON
JEATENbHOCTH M PEIIAeT BhINIENepeUnciIeHHbIe npoOyiemMbl. LUpOKUii CHEKTp MaTYUKOB TO3BOJISIET
YUYaIIUMCSl 3HAKOMUTBCS ¢ TIapaMeTpaMHi XHMUYECKOTO HKCIIEPUMEHTa He TOJIBKO Ha Ka4eCTBEHHOM, HO U
Ha KOJMYeCTBEHHOM ypoBHE. [{udposas maboparopust mo3BOISET BECTH JUTUTENBHBIA SKCIEPUMEHT JTaXKe B
OTCYTCTBHE SKCIIEPUMEHTATOPA, a YACTOTA UX U3MEPEHHIA HETIOIBIIACTHA Y€TIOBEYECKOMY BOCTIPHUSITHIO.

B mpomecce QopMupoBaHHs SKCIEPUMEHTAIBHBIX YMEHHUH YUEHHK OOYydYaeTcs MpPeICTaBIIsATh
nHpopmalro 00 Hccae10BaHUU B UETBIPEX BUIAX:

* B B€p6aJ'IBHOMI OIIMCBIBATD SKCIICPUMECHT, CO3/JaBaTh CJIOBCCHYIO MOJIC/Ib SKCIICPUMCHTA,
CbI/IKCI/IpOBaTI) BHHUMAaHHEC Ha U3MEPACMBIX BCIMYHNHAX, TCPMUHOJIOTHH,

+ B TaOJWMYHOM: 3aTIOJIHSTH TaOIUIIBI TAHHBIX, JIEKAIIUX B OCHOBE TIOCTPOCHUS TpaduKOB (TIpH 3TOM
y y4amiuxcsi BO3HUKAET TIEPBUYHOE TIPEACTABICHUE O MacIITa0ax BEJTNYNH);

+ B IrpaduyecKkoM: CTPOUTH I'paUKU 10 TaOIUYHBIM JaHHBIM, YTO JaET BO3MOKHOCTH Iepexo/ia K
BBIJIBUKCHHIO T'HIIOTE3 O XapPaKTEPEC 3aBUCUMOCTH MEXK Y BCIIMUNHAMU (HpI/I OTOM YUYHUTECIIb ITOKA3bIBACT
MPEUMYILECTBO B BU3YAIU3AIMK 3aBUCUMOCTEN MEKTy BETUYMHAMHU, HATJISJHOCTS 1 MHOTOMEPHOCTh); B
BHJIC MATEMAaTUYECKUX YPAaBHEHUM: TaBaTh MAaTEMAaTHYECKOE OMIMCAaHNE B3aMMOCBS3H BEJINYHH,
MareMaTudeckoe 0000eHne.

[lepexon OT KaxAOro oJTama mpeAcTaBieHUus WHGOPMAIMU 3aHUMAaeT JOBOJIBHO OOJbIION
MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mpoliecc He00X0 UM, HO B CTapIIUX KJaccax MOXKHO OBLIO
OBl 3TO BpeMsl MOTPATUTh Ha peElIeHHe Oojiee BaXHBIX 3ama4. B 3ToM miane mudpoBbie JTabopaTopuu
CYIIIECTBEHHO SKOHOMST BpeMs. OTO BpeMsi MOxHO moTpatuth coriacHo ®I'OC nHa dopmupoBanme
HCCIIEIOBATENIbCKUX YMEHUHN y4JallluXcsl, KOTOPbIE BBIPAKAIOTCS B CICAYIONINX ACHCTBUIX:

+  ompezaeneHue MpoOIeMbl;

*  TIOCTaHOBKa UCCIIEJIOBATENbLCKOM 3a1a4u;

*  IUTAaHUPOBAHME PEIICHUs 3aauu;

*  TIOCTPOEHHUE MOJIENEI;

* BBIIBIKEHUE TUIIOTE3;

* JKCIepUMEHTaJIbHAs MPOBEPKA TUIOTE3;

* aHaNu3 JaHHBIX SKCIIEPUMEHTOB WU HAOIIOICHUN;
+  ¢dopMynupOBaHHE BHIBOJIOB.

[Tocnennue roapl y yyammxcsi HaOMIOJAeTCsl HU3Kasi MOTUBALIMS U3YYEHHUS €CTECTBEHHO-HAYYHBIX
JUCHUILIMH U KaK CJIEICTBUE MaJleHue KauecTBa 00pa3oBaHUsl.

[TocTaBnsiemble B IIKOJBI COBPEMEHHBIE CpelcTBa oOydeHUs, B paMKax mpoekra «Touka pocta»
COJIep’KaT KaK YK€ XOpOIIO M3BECTHOE 000pYAOBaHME, TaK M MPHUHIHUIMAIBHO HOBOE. DTO HU(POBHIE
nabopaTtopuu M JaTYUKOBBIE CUCTEMbl. B OCHOBY 00pa3oBaTeNbHON MPOrpaMMBbl 3aJI0KEHO MPUMEHEHUE
uudpoBeIx nabopatopuil. TeMaThka MPENIOKEHHBIX OKCIEPUMEHTOB, KOJIUYECTBEHHBIX OTBITOB
COOTBETCTBYET CTPYKType MpPUMEpPHOM 0Opa3oBaTeNbHON MpOrpaMMbl TO XHUMHUH, COACPIKAHUIO
@denepalbHOTO TOCYIAapCTBEHHOTO oOpaszoBarenbHOro crangapra (PI'OC) cpeanero (moiHOTO) OOIIETO
oOpa3oBaHUsl.

PaccMoTpeHHBIE B TOCOOHMH OMBITHI TPOIUIM IIUPOKYIO ampobanuto. MHOTONETHSIST MpaKTHKa
WCIOJIb30BaHUS XUMUYECKUX TpubopoB, L1JI B mkomne mokaszana, 4To COBpeMEHHbIE TEXHUUYECKUE CPENICTBA
0oOyueHHUsI HOBOTO TOKOJICHHSI TO3BOJIAIOT JOOUTHCS BBICOKOTO YPOBHSI YCBOEHHS y4eOHOTO MaTepuaia,



YCTOMYUBOTO POCTA MO3HABATEILHOTO MHTEPECA IIKOJIBHUKOB, T.€. MPEOJ0JIETh TE MPOOIEMBbI, 0 KOTOPBIX
TaK MHOTO T'OBOPST, KOTJja pedb 3aX0/IUT O COBPEMEHHOM ILIKOJbHOM XMMHUYECKOM 00Opa30BaHMH.

JlaHHOE€  METOJMYECKOE IOCOOME  agpecOBAHO  YYHUTENIM  XMMHH, KOTOPBIE  PEaU3yIOT
oOpa3oBaTesibHbIE IPOTrPAMMBI C HCIIOJIb30BaHHEM 000pyaoBaHus «Touka pocTay.

HopmaTuBHas 6a3a

1. denepanbhblii 3ak0H 0T 29.12.2012 Ne 273-D3 (pexn. ot 31.07.2020) «O6 obpa3oBanuu B
Poccuiickoit @enepanuuny» (¢ U3M. u J011., BCTyn. B cuiry ¢ 01.09.2020). — URL:
http://www.consultant.ru/document/cons_doc_LAW_ 140174 (nata o6pamenus: 28.09.2020)

2. TTaciopt HanmoHambHOTO poekta «O0pazoBanue» (yrB. mpesuaunymom Cosera mipu [Ipesumente
P® 1o crparernueckoMy pa3BUTHIO U HALMOHAJIBHBIM IIPOEKTaM, IPOTOKOI OT 24.12.2018 Ne 16). —
URL:

https://login.consultant.ru link ?req=doc&base=L AW&n=319308&demo=1 (naraoOparieHus:
10.03.2021)

I'ocynapcrennas nporpamma Poccuiickoit @enepanuu «Pa3Butie 00pazoBaHus» (yrBepikaeHa
nocta"oBieHueM [IpaButenbctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021)

3. «O0 yTBepXkICHHH TOCYIapCTBEHHOM porpammMbl Poccuiickoit denepanuu «PassuTne
obpazoBanus». — URL:

http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87
ec138f

(mara ob6pamenus: 10.03.2021)

4. TIpodeccuonanbhblit cTanaapt «llemaror (megaroruyeckast JeITeIbHOCTh B JOIIKOJIBHOM,
Ha4yaJIbHOM OOII[EM, OCHOBHOM 00IIIeM, CpeTHEM 0011IeM 00pa30BaHnut), (BOCTIMTATEINb, YYUTENh)» (PEed. OT
16.06.2019 r.) (ITpukaz MunauCcTepCcTBa Tpyaa U conaibHON 3amuThl PO ot 18 okTsa6pst 2013r. No 544H, ¢
M3MEHEHUSIMU, BHECEHHBIMU ITpHKa30oM MuHucrepcTBa TpyAa u couzamutel PO ot 25 nexabps 2014 r. Ne
11151 m ot 5 aBrycra 2016 r. Ne 422n). — URL.: // http://npodcranmaproenarora.pd (qara oOparieHus:
10.03.2021)

5. Ipodeccnonanbublii cranaapt «llegaror TOMOIHUTEIBHOTO 00pa30BaHUs AETEH U B3POCIBIX»
(ITpukaz MunHHCTEpCTBa TpyAa U conmanbHOM 3ammThl PD o1 5 Mas 2018 1. Ne 298n

«O0 yTrBepxkaeHnn npodeccuoHaabHOro cTanaapta «llemaror TONOJIHUTETFHOTO 0Opa30BaHMs IeTel
u B3pocibix»). — URL: //https://profstandart.rosmintrud.ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/reestr-professionalnykh- standartov/index.php? ELEMENT _1D=48583

(mara o6pamenus: 10.03.2021)

6. demepalbHbI TOCYIapPCTBEHHBIN 00pa3oBaTEIbHbIM CTAHIAPT OCHOBHOTO 00IIEro 00pa3oBaHus
(yrBepkaéH npukazoM MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccutickoit @enepanuu ot 17 nexadps 2010
r. Ne 1897) (pen.21.12.2020). — URL.: https://fgos.ru

(mara o6pamenus: 10.03.2021)

7. ®enepanbHbIN roCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTAHIAPT CPEIHETO 00IIero 0OpaoBaHus
(yrBepxk€H npukazoM MuHuctepcTBa obpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1.
Ne 413) (pen.11.12.2020). — URL.: https://fgos.ru

(mara o6pamenus: 10.03.2021)

8. Meroanueckne peKOMEHAIMH 10 CO3AaHHI0 U (DYHKIMOHHUPOBAHUIO JETCKHX TEXHOMAPKOB
«KBanTopuym» Ha 6a3ze 0011e00pa3z0BaTEIbHBIX OPraHU3aMi (YTBEPXKAECHBI PacopsKEeHUEM
MunuctepcerBa npocsenienust Poccuiickoit ®enepanuu ot 12 siaBaps 2021 r. Ne P-4). —

URL: http://www.consultant.ru/document/cons_doc_LAW_374695 (nara oopamenwus: 10.03.2021)

9. Meroanueckue peKOMEH/IAIMH 0 CO3AaHHI0 M (HYHKIIMOHHUPOBAHUIO LICHTPOB LIU()POBOTO
oOpa3oBanus «IT-ky0» (yTBepKIeHbI pacnopsbkeHneM MUHHCTepCTBa MpocBenieHus Poccuiickoit
®eneparuu ot 12 stuBaps 2021 1. Ne P-5). — URL:
http://www.consultant.ru/document/cons_doc_LAW_ 374572

(mata obpamenus: 10.03.2021)

10. Metoauueckue PEKOMCHAAINH 110 CO3OaHHUIO U (I)YHKLII/IOHI/IpOBaHI/IIO B
O6H.ICO6pElBOBaTCJ'IBHBIX opraHusanusx, pacrioJIo’KCHHBIX B CEIIbCKOM MECTHOCTHU U MaJIbIX T opoJax,
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IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU M TEXHOJOTHYECKON HanpaBieHHocTel («Touka poctay)

(yrBepikieHbl pacnopsbkeHneM MuHucTtepeTBa npocselienus Poceuiickoit @enepanuu ot
12 saBaps 2021 r. Ne P-6). — URL: http://www.consultant.ru/document/cons_doc_LAW 374694/
(mata obpamenus: 10.03.2021

IInanupyemMsble pe3yJibTaTbl 0CBOCHHS Y4eOHOIr0 nMpeaMeTa «XUMHsS» ¢ ONIMCAHUEM YHHUBEPCAIbHbIX
Y4eOHBIX 1eHCTBHI1,J0CTUIaeMbIX 00y4al0 UM HCS
Juunocmmuuwle pesynomamal
Obyuarowuiics noayuum 803MOANCHOCHb 051 (POPMUPOBAHUS CLEOVIOWUX TudHOCmHbIX YV VI

+ OIpeJesieHue MOTUBALIMU U3y4eHUsl y4eOHOTrO MaTepuana;

*  OILICHMBAaHME yCBAaMBAEMOI0 yueOHOTo MarepHala, UCX0/s U3 COLMAIbHBIX U IMYHOCTHBIX
IIEHHOCTEH;

*  TIOBBILIEHHE CBOEr0 00Pa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YYEHHIO OCHOBHBIX
HUCTOPUYECKUX COOBITHUM, CBA3aHHBIX C PA3BUTUEM XUMHUH U 00ILIECTBA;

*  3HaHMWE IPABWJI NTIOBEJICHUS B YPE3BbIYANHBIX CUTYyAIUAX;

*  OIICHMBaHME COLIMAIILHOM 3HAUMMOCTHU Npodeccuil, CBI3aHHBIX C XUMUEH;

* BJIAJIEHUE IpaBHJIaMU 0€3011aCHOTO 0OpaIIeHHs C XUMUUYECKUMU BELIECTBAMH U 000py/I0BaHUEM,
MPOSIBJIEHUE KOJIOTUYECKOU KYJIBTYPBI.

Memanpeomemmnuwie pe3yibmamot
Pecynamuenvie
Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl hopMmuposanus ciedyrowux pecyismusHolx YV/I:

+  IIeTIenoJIaranre, BKIII0Yast MOCTAHOBKY HOBBIX IeJieH, TpeoOpa3oBaHue MPAKTHYECKOM 3a7a9u B
MMO3HABATEHHYIO, CAMOCTOSITEIBLHBIN aHAJIN3 YCIOBUH JOCTHKEHUS 11eJTM HAa OCHOBE YU€Ta BBIJICIICHHBIX
YYHUTEJIEM OPUEHTUPOB JICUCTBHS B HOBOM YUYEeOHOM MaTepuare;

* IJIaHUPOBAHHE NIYTU JOCTUIKCHUA ueneﬁ;

' YCTaHOBJICHHUE IICTICBBIX IPHOPUTETOB, BBIJCIICHHE AJIbTEPHATUBHBIX CIIOCOOOB TOCTHIKCHUS TICITH U
BBIOOp HanboJee 3h(peKTUBHOTO Ccrocooa;

*  YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BpPEMS U YIIPABIIATH UM;

*  YMEHHE NIPUHHUMATH PelIeHUs B IPOOIEMHON CUTYallUu;

*  TIOCTaHOBKa y4eOHBIX 3a/lay, COCTaBJICHUE IJIaHa U TI0CIIeI0BaTEIbHOCTH IEHCTBUI;
+ opraHusaius paboyero MecTa Ipy BbIIOJHEHUN XUMHUYECKOTO SKCIIEPUMEHTA;

*  TIPOTHO3MPOBAHHE PE3YIbTATOB 00YUEHHUS, OIICHUBAHUE YCBOCHHOTO MaTepuala, OlleHKa KauecTBa
U YPOBHS MOJYYEHHBIX 3HAHUN, KOPPEKLIUA IJIaHa U crioco0a AeMCcTBUS PU HEOOXOAUMOCTH.

lloznasamenbhvie
Obyuarowuiicss NOIY4Um 803MONCHOCMb OJis1 (hopMuposarus credyrouux nozHasamenvHolx YYJ/I:

* TIOMCK M BblA€JTECHUE UH(OpMaLH;

* aHaJM3 YCIOBHH U TpeOOBaHMI 3aauu, BBIOOD, CONIOCTaBIEHUE U 0OOCHOBAHUE CIIOCO0a PeLICHUS
3a/1a4H;

+ BbIOOp Haubosee 3PPEeKTUBHBIX CIIOCOOOB PELICHUS 3a]jaull B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBU;

* BBIIBM)KEHHE U 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKH;

* CaMOCTOSITENIbHOE CO3/JaHHE AJITOPUTMA JIEATEIbHOCTH MPH PEeIIEHUH MPOOIeM TBOPUYECKOTO U
ITIOMCKOBOI'O XapakTepa,

*  YMEHUS XapaKTEpU30BaTh BEIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM;

* OIUCBIBAaHUE CBOMCTB: TBEPBIX, )KUJIKUX, Ta3000pa3HBIX BEIIECTB, BbIICIEHUE UX CYLIECTBEHHBIX
IIPU3HAKOB;

+ M300pa)keHHe COCTaBa MPOCTEUIINX BEIIECTB C TOMOLIbI0 XUMHUUECKUX (POPMYIT U CYIIHOCTH
XUMUYECKUX PEAKIUHN C TOMOIIBI0 XUMUYECKUX YPABHEHUN;

+  TIpoBeJieHHEe HAOII0ICHUH, ONIMCaHue IPU3HAKOB U YCIIOBUI T€UEHUSI XUMUUECKUX PEaKLUH,
BBITNOJTHEHNE XMMHUYECKOTO IKCIIEPUMEHTA, BEIBOIbI HA OCHOBE aHAIN3a HAOIIOIEHUH 3a SKCIIEPUMEHTOM,
peleHue 3aja4, NoJIyuyeHrne XUMUYeCKONH HHPOPMAITUH U3 Pa3IMYHbIX UICTOYHUKOB;
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*  yMEHHUE OPraHU30BbIBATH UCCIEJOBAHUE C LEIIBbIO IPOBEPKU TMIIOTES;
* YMEHHE JeNaTh yMO3aKJIIOUeHHs (MHIYKTUBHOE U 110 aHAJIOTHH) U BBIBOJBL;

* yMeHHE OOBEKTHBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX M XUMHUECKUX MpoIieccax,
KPUTHYECKH OTHOCHUTHCA K IICEBJIOHAYYHOU MH(POPMALIUH.

Kommynuxamusnuie
Obyuarowuiics NOIYYUM 803MONCHOCHb OJisl YOPMUPOBAHUS CLEOYIOUUX KOMMYHUKamuenvix YVJ/I:

* TIOJIHO€ W TOYHOE BBIPAKCHUE CBOUX MBICIICH B COOTBETCTBUH C 33Jja4aMH U YCIOBUSMHU
KOMMYHHKAIIVH,

*  aJIeKBaTHOE UCIIOJIb30BAaHUE PEUEBBIX CPEIICTB JUISl YUACTHS B JUCKYCCHU U apryMEHTAI[H CBOCH
MO3UIIMH, YMEHHE NIPECTABIATh KOHKPETHOE COJIEpKaHNE C COOOIIEHHEM ero B MMChbMEHHOM U YCTHOM
dbopme, orpeaeneHne crmoco00B B3aUMOICHCTBHUS, COTPYJAHUYECTBO B MIOMCKE U cOOpe nH(MOpMAIINN;

+  ompejeneHue cnoco0oB B3aUMOIEHCTBUS, COTPYJHUYECTBO B IOUCKE U cOOpe HHPOpMaIIHH,
ydacTue B JUaore, INIaHUPOBaHKE O0IIMX CIOCOO0B pabOThI, MPOSIBIIEHNE YBAKUTEIBHOTO OTHOIIEHUS K
JPYTUM YYaIIAMCS;

*  OIMCaHME COJEPIKAHUS BBIMTOIHIEMBIX AEUCTBHUI C IEITBI0 OPHEHTHPOBKH B IMPEIMETHO -
MPAKTUIECKOH JeATEILHOCTH;

' YMEHUS YYUTHIBATh Pa3HbIC MHCHUS U CTPEMHUTHLCS K KOOPIAWHAIUN PA3TUIHBIX TIO3UITHH B
COTPYIHUYECTBE;

+ (GopMyIMpOBaTh COOCTBEHHOE MHEHHUE H MO3UIINIO, ApTYMEHTHUPOBATh U KOOPIUHUPOBATH €€ ¢
MO3UIHMSIMHU TTAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIIEro PEHICHUSI B COBMECTHOM JEITETHHOCTH,

* OCYIIECTBIISATH B3aMMHBII KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOTMMYIO
B3aMMOTIOMOIIIb;

*  IUTAaHUPOBATh 001ME CIOCOOBI pabOTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIINIO, OLICHKY ACHCTBUIMA
napTHEpa, YMETh yOeKAaTh;

' UCHOJIb30BaTh a/ICKBaTHbBIE S3bIKOBBIE CPENICTBA AJISl OTOOpAKEHHSI CBOMX YYBCTB, MBICIIEH,
MOTHBOB U MOTPEOHOCTEN; 0TOOpakaTh B peun (OMrUcaHue, 0ObSICHEHUE) COEPIKAaHNECOBEPITAEMBIX
NEHCTBUM, KaK B (popMe TPOMKOHN COIMAITM3UPOBAHHOM peYH, TaK U B (JopMe BHYTPEHHEH peun;

* pa3BUBAaTh KOMMYHUKATHBHYIO KOMIIETEHIINIO, UCIIOJb3YS CPEJICTBA YCTHOM M MUChMEHHOM
KOMMYHHKAIMH MPU paboTe ¢ TEKCTaMU Y4eOHUKA U JOTMOJHUTENBHOM JINTEPAaTypOil, ClIPaBOUYHBIMU
TabJIMLaMu, IPOSBISATh TOTOBHOCTh K YBRXKEHHIO HHOW TOYKHU 3pEHUS MPU 00CYXKICHUU PE3yIbTaTOB
BBITIOJIHEHHOU PabOTHI.

Ilpeomemmnuie pezyromamul
Obyuarowuiicss Hayuumcs:
*  TPUMEHSTb OCHOBHBIE METO/IbI TIO3HAHUS: HAOJIIO/IEHUE, U3MEPEHHE, IKCIICPUMEHT;

+  OIIMCHLIBATh CBOMCTBA TBép,I[BIX, KUIKUX, r33006p213HI>IX BCIICCTB, BBIACIIAA UX CYHLICCTBCHHBIC
IIPpU3HAKU,

' PaACKpbIBATb CMBICJI 3aKOHA COXpAaHCHHA MACChl BEIICCTB, aTOMHO'MOHeKYHHpHOﬁ TCOPUHU,

' pas3indyaTb XUMHUUYCCKUC U (1)I/IBI/IIIGCKI/16 SIBJICHHS, HA3bIBATD IIPU3HAKU U YCIIOBUA ITPOTCKAHUSA
XUMHNYCCKHUX peaKI.[PIfI;

+ coOnroaath mpaBuiia 6e30MacHO pabOThI TP MPOBEICHUU OIIBITOB;
*  TI0JIb30BAThCSA JTA0OPATOPHBIM 000PYIOBAHUEM U TIOCYI0H;
* TIOJTy4aTh, COOMPATh Ta3000pa3HbIE BEIECTBA U PACTIO3HABATH HX;

' XapaKTCpU3OBaATb CI)I/I3I/I‘leCKI/IC 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTraHNUYCCKUX
COGHHHCHHﬁ, MPOBOAUTH OIIBITHI, TOATBECPIKAAOINIUEC XUMHWYCCKUC CBOMCTBA HN3YYCHHBIX KJIACCOB
HCOPraHNYCCKUX BCIICCTB,

*  PaCKpbIBATb CMBICII IOHATUA «PACTBOP», BBIYUCIATH MACCOBYIO OOJIHO paCTBopéHHOFO BCIICCTBA B
pacTBOPEC, TOTOBUTH PACTBOPHI C OHpCI[CJ'IéHHOfI MacCoBOM goJei paCTBopéHHOI‘O BCIIICCTBA,

* XapaKTCpU30BaATH 3aBUCUMOCTD (I)I/ISI/I‘-ICCKI/IX CBOMCTB BEIIECTB OT THUIA KpHCTaHHquCKOﬁ pCI_HéTKI/I,
ONpCACIIATL BUI XHMHUYECKON CBSI3H B HCOPraHNYCCKHUX COCANHCHUAX



' paCKpBIBaTB OCHOBHBIC ITOJIOKCHUA TeOpI/II/I BHGKTpOHHTH‘{eCKOﬁ Jucconuanuu, COCTaBJIATh
YPaBHEHUS AJIEKTPOJUTHICCKON TUCCOIIUAIIUHN KUCIIOT, IIEI0YEH, COJICH 1 peakuii HOHHOTO OOMEHa;

' paCKpBIBaTb CyIJ_IHOCTb OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, OHpCI[CJISITb OKHUCIIUTCIIb N
BOCCTaHOBHUTCIIb, COCTABJIATH ypaBHeHI/ISI OKHUCIUTCIBHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ;

*  Ha3bIBaTh (PAKTOPHI, BIUIIOMINE HA CKOPOCTh XUMHUUECKOW PEAKIINU;

* XapaKTepHU30BaTh B3aUMOCBSI3b MEX/y COCTAaBOM, CTPOEHUEM U CBOMCTBAMHU HEMETAJIJIOB U
METaJJIOB;

* TIPOBOJAUTH OMBITHI 10 NMOJTYYEHHUIO U U3YUYEHUIO XMMUYECKUX CBOMCTB pa3IM4HbIX BELIECTB;
IpaMOTHO 00pamaThes ¢ BEIECTBAMU B TIOBCETHEBHOM KHU3HH.

Obyuarowuiics NOLYYUM B03MONCHOCHb HAYYUMbCA.!

* BBIIBUraTh U MPOBEPATH FIKCIIEPUMEHTAIBHO TMIIOTE3bl O XUMUYECKUX CBOMCTBAX BELLECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEaKIUH, O XapaKTepe U
MPOJIYKTAX Pa3INYHbIX XUMUYECKUX PEAKIIHIA;

* XapaKTepHu30BaTh BEILLIECTBA IO COCTaBY, CTPOCHHUIO U CBOICTBAaM, yCTaHABIMBATh IPUYUHHO-
CIIEJICTBEHHBIE CBSA3M MEK/y JaHHBIMU XapaKTepUCTUKAMHU BELIECTBA;

* COCTaBJIATb MOJICKYJISIPHBIC U IOJIHBIC MOHHBIC YPABHCHHA I10 COKpaHIéHHBIM HOHHBIM YPaBHCHUAM;

¢ HPOTHO3UPOBATH CHOCO6HOCTI> BCHICCTBA MPOABJIATE OKHUCIIUTCIBHBIC NJIK BOCCTAHOBUTCIILHBIC
CBOICTBA C YUETOM CTEIECHEN OKUCIEHUS JJIIEMEHTOB, BXOSIIUX B €r0 COCTAB;

*  BBIABUT'aTb U MPOBEPATH OKCIICPUMCHTAJIIBHO TUITIOTE3EI O pE3YyJIbTaTax BOS}ICﬁCTBHﬂ Pa3IMIHBIX
(hakTOpOB HA UBMEHEHHUE CKOPOCTU XUMHYECKOW pEaKIIHH;

¢ HCIIOJBb30BATh HpI/IO6peTéHHI)Ie SHAHUA JJId OKOJIOTHYECKH I'PAaMOTHOI'O ITOBCICHUS B 0pr>1<a}ome171
cpene;

¢ HCIIOJBb30BATh HpI/IO6peTéHHI)Ie KIIFOUYEBBIC KOMIICTCHI WU ITPH BBINTIOJJTHCHHUU ITPOCKTOB U PCIICHUHA
y4eOHO-HCCIEA0BATEIbCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CITIOCOOOB MOJIYUCHHS U PACTIO3HABAHUS
BEIIIECTB;

+  0OBEKTHUBHO OIICHUBATh HH(POPMAIIHIO O BEIIECTBAX U XUMUUYECKHUX MTPOIIeCccax;

*  OCO3HAaBaTh 3HAYCHHUE TCOPETUUCCKUX 3HAHUM MO XUMHH JIJIsl TPAKTUUECKON JCATEIHHOCTH
YEIIOBEKA;

* €O3/1aBaTh MOJICIM M CXEMBI JIJIsl PEIICHUS y4eOHBIX U TTO3HABATEIIBHBIX 3a/a4; TOHUMATh
HEOOXOMMOCTh COOTIOICHUS MTPEANMMCAHUH, TPeTaraéMbIX B MHCTPYKIHSX MO UCIIOJIb30BAHUIO JIEKAPCTB,
cpencTB OBITOBOW XUMUH U JP.

@®opMbI KOHTPOJISA

KouTtpons pesynpraToB o00ydyeHuss B cooTBercTBUM c JnaHHoW OIl mpooautcs B dopme
MUCBMEHHBIX U AKCIEPUMEHTATIbHBIX PabOT, MpEAINoIaraeTcs MpoBeIeHUE MPOMEKYTOYHOW M UTOTOBOI
aTTecTaluu.

Ilpomesricymounaa ammecmayusn

JUis  OCyLIECTBIIEHUS] IPOMEXYTOYHOW aTTeCTallMM HCHOJb3YIOTCS KOHTPOJIbHO-OLICHOYHBIE
MaTepHalibl, 0TOOp CoJiepkKaHUs KOTOPbIX OPUEHTUPOBAH HA MPOBEPKY YPOBHS YCBOCHHUS CUCTEMbI 3HAHUN
U YMEHMH — MHBAPUAHTHOTO Si7pa COAEPKaHUs JAeHCTBYIOLIMX 00pa30BaTEIbHOM MPOTrpaMMbl IO XUMUHU
s 0011e00pa3oBaTeNbHbIX OpraHu3auui. 3aaHusl MPOMEKYTOUHOM aTTecTallui BKJIIOYAIOT MaTepHal
OCHOBHBIX Pa3/€JIOB Kypca XUMUHU.
BapuanT paboTsl o Teme «Teopust 37eKTPOITUTUYECKON AUCCOLIUALIN

1. K xopouio pacTBOPMMBIM 3J1€KTPOJIUTAM OTHOCSTCS:

1) rEapOKCH T IIMHKA 3) cynbbun O6apus
2) poctar nuaka  4) kapGoHAT Gapust

OtBerT:

2. HauOoJblee 4110 HOHOB 00pa3yeTcsi NP pacTBopeHnu 1 MoJIb BelecTBa:
1) xnopuna kamus  3) xsnopua xkenesa (I11)



2) xmopuna Gapusi  4) cynbgara xenesa (I11)
Ortser:

3. BcraBbTe NpoInyiieHHOE CJI0BO.

KoHLIEHTpUpOBaHHBIM PacTBOP HEKOTOPOIO BEUIECTBA HE IPOBOJUT IJIEKTpUUYECKHM TOK. IIpwm
n00aBlIeHUM K KOHIIEHTPUPOBAHHOMY pACTBOPY JABYKPATHOTO 00BEMaA BOJABI BJIEKTPOIPOBOIHOCTD
pacTBOpa HEMHOTro yBenuuwiack. [Ipu manbpHeiineM A00aBICHHM BOJBI JIEKTPOIPOBOJAHOCTH CHayasa
YBEJIMYMIACh, & 3aTEM IIepecTala U3MEHAThCA. BelecTBo OTHOCUTCS K___3JIEKTPOJIUTAM.

4 B 1 a1 Boabl pacTBopenb! 1 MoJib XJI0puaa Kaausa u 1 Moub noauaa Harpus. U3 kakux
ABYX JPYTrHX coJieil MOKHO IPUTOTOBUTH PACTBOP TAaKOIO0 ke coctaBa? Boibepure U3 nepeyns:

1) xsopun HaTpwus;

2) HUTpAT KaIWs;

3) woaux Kamus;

4) wuTpar HaTpus;

5) cynmbdar HaTpwus.
3anuiunTe HoMepa BHIOpaHHBIX OTBETOB.
Ortser:

5. YcTaHOBHTE COOTBETCTBHE MEXKAY NMPpU3HAKAMU peammi/i U UCXOAHBIMMU BelleCTBaAMMU:
K KakI0ii no3uuuu, 0003HAUeHHOW OYyKBOil, moa0epuTe COOTBETCTBYWIIYI0 MNO3MLHIO,
0003HaYeHHYI0 U POii.

MMPU3HAK PEAKIINUA NCXOJJHBIE BEIIIECTBA

A) 1) Kapbonar HaTpus U CONAHAA KACIOTa
=

b) 2) Xmopun menu (1) u ruapoxcua Kamus

B) 3) Cynwoar xenesa (1) u ruapokcua HaTpus

4) KapOoHaT HaTpHst U XJIOPU KaIIbITHS

3anumuTeB TaOIUIYy BEIOpaHHBIE ITU(PHI TIOJT COOTBETCTBYIOIIMMH OYKBaMHU.
OtBerT:

A|b|B

6. BriOepuTe 1Ba HCXOAHBIX BelIECTBA, B3aMMO/JAEHCTBHIO KOTOPBIX COOTBETCTBYET

COKpalIHHOEe HOHHOE YPABHEHHE PeaKIHH:
Fe2+ + 20H- = Fe(OH):



1) FeO 3)FeCl; 5) H.0

2) Fe 4) KOH 6) FeClz
3anuuuTe HoMepa BHIOpaHHBIX OTBETOB.
Ortser:

7. IIpn npuMeHeHUM IMHKA B KayecTBe MUKPOYI00peHUsl ero BHOCAT U3 pacuéra 4 Kr
KpucTajoruapara cyibpara nuaka ZnSOs - TH20 Ha rekrap.
CKOJIBKO 3TO COCTaBJISIET B Mepecy&Te Ha MOHBI Zn2+7 3amUIIUTe YUCIO C TOYHOCTBIO /IO IEJIBIX.
OTBeT:I.

8. Yrto 0011ero B pacTBopax, uMelIux KucjaoTHyio cpeny? (Kparkuii orBer.)

Kpumepuu oyenusanus pabomul no xumuu

BepHoe BbloJIHEHHE KaX10T0 U3 3a1aHuil 1—3, 8 onieHuBaetcs 1 6amiom.

3a MOJIHBIN MPABWIIHHBIA OTBET Ha KaXKJ0€ U3 3aaHuil 4 —7 cTaBUTCS 2 Oajlia; eCiiu JIOIYIeHa 0THa
omunoOKa, To OTBET olleHuBaercs B 1 Oamn. Ecnu nonymiens! ABe u 6oJiee OIIMOKHM U OTBETA HET, TO
BbIcTaBisiercs 0 Oansos.

Homep3aganus IpaBUJIbHBIAOTBET Homep3ananus IIpaBHJIBHBIHOTBET

1 3 5 231

2 4 6 34*

3 CrnaOwbiii 7 906

4 13* 8 'Y ka3aHOHAJIM4KE HOHOB
BOZOpOZA

*[Topsimok ciiemoBanus UQp B OTBETE HE UMEET 3HAUCHUS.

Hmozosas ammecmauus

Jns  ocymiecTBIIEHUSI MTOTOBOM arTecTauuu ucnodib3yiorcs KHWMel, conepxanue KOTOPBIX
OPHEHTHPOBAHO Ha IMPOBEPKY YPOBHS YCBOCHHS 3HAHUM M OIPEACISICTCS CUCTEMON TpeOOBaHMIA K
MMOJTOTOBKE BBIMTYCKHUKOB OCHOBHOM IIKOJBI. DJTa CHCTEeMa WHBApHAHTHA 110 OTHOIICHHIO KO BCEM
neiictytoruM OIl mo xumum a1 00111€00pa30BaTEIbHBIX OpraHu3aIuil. 3alaHuss UTOTOBOM aTTeCTalluu
BKJIFOYAIOT MaTEepHal OCHOBHBIX Pa3/IelOB Kypca XUMHUH.

Pabora cocroutr wu3 naByx uacrei. Yacte 1 coaepxur 19 3amaHumii ¢ KpPaTKUM OTBETOM,
MOJPa3yMEBAIONIUX CaMOCTOSITEIbHOE (OPMYIMPOBAaHUE W 3alUCh OTBETAa B BHAC 4YHCIA WA
MOCJIEI0BATEIbHOCTH I (p.

Yacte 2 comepXuT 5 3aAaHuid: 3 3aaHus 3TOM YacTH MOJPa3yMEBAIOT 3alKCh Pa3BEPHYTOTO
OTBETa, 2 3aJlaHMsI ATOW YaCTH NPEIIOJIAraloT BBINOJHEHHE PEaJTbHOTO XHMHUYECKOTO DKCIIEPUMEHTA H
odopMIIEHHE €T0 PE3YIbTATOB.

Konmponvro-oyenounvie mamepuanvt
Bapuaum nucomennoii pabomsi ons umoeogot ammecmayuu Yacmo 1

OtBeramu Kk 3amanusM 1—17 sBistoTcs nudpa uinm mocienoBaTenbHOCTh Udp (ancen). OTBETH
CHauasla YKaXuTe B TeKcTe padotsl, a 3ateM nepenecure B bJIAHK OTBETOB Ne 1 cnipaBa ot HoMepa
COOTBETCTBYIOIIECTO0 3aJaHWs, HA4YMHAs C IEPBOM KIETOYKH, Oe3 NpoOenoB, 3amsAThIX W APYTHX
MOTTOTHUTENTFHBIX CHUMBOJIOB. Kaxayro mudpy nummre B OTAENBHOW KIETOYKE B COOTBETCTBHU C
MpUBENEHHBIMU B OJTaHKE 0Opa3iamMu.

1. BoiGepuTe 1Ba BHICKA3BIBAHMUSI, B KOTOPBIX FTOBOPHTCS 0 MeIH KAK XHMHYECKOM 3JIEMEHTe.
1) Menb pearupyer ¢ XJIOpOM.
2) Menp nipy HArPEBAHUH Ha BO3/LyXE OKHCISIETCS.
3) CrtaBel MeTi ¥ 30J10Ta UCTIOB3YIOTCSI ISl H3TOTOBIICHUSI FOBEJUPHBIX YKPAIICHUIA.
4) B cocraB 60pI0CCKOM KUAKOCTH BXOJUT MEJIb.



5) B cocraB MeIHOM MATHHBI BXOJUT MEJIb. 3AMUIIMTE HOMEPA BHIOPAHHBIX OTBETOB.

OrtBerT:

2. Ha l'[pI/IBeL[éHHOM PUCYHKE n306pa>1ceﬂa MOJ€Jb aTOMAa XUMHUYECKOI'0 3JICMECHTA.

@

3anuuuTe B TaOJINIly BEIMUUHY 3apsa aapa (X) aroma XUMHUYECKOTO 3JIEMEHTA, MOJIENIb KOTOPOTro
n300pakeHa Ha pUCYHKe, 1 HoMep Tpynmbl (Y), B KOTOPOH 3TOT 3JIEMEHT pacmoJiokeH B [leproandeckoit

cucreme. (1151 3amucu oTBEeTa UCHOIB3ylTE apadckue Hudphl.)

OrtBerT:

3. Pacnmosio:kure B NMOPAAKE YBCJINICHUSA IJTTCKTPOOTPUHATEIBHOCTU XUMUYECCKHUE IJICMEHTDI:
1) kucnopon; 2) kpemuuii; 3) pocdop. 3anummrTe HoMepa AEMEHTOB B COOTBETCTBYIOIIEM MOPSIIKE.

OtBeT:

4. YcraHOBHUTE COOTBEeTCTBHE Mexay GopMyJioil coelHeHHs] U CTeNeHbI0 OKHMCJIEHHsI Cepbl B
3TOM COeIMHEHUM: K KaKI0i Mo3unu, 0003HaYeHHO#i 0yKBOI, Mo0epuTe COOTBETCTBYIOIILYIO

MO3ULMI0, 0003HAYEHHYI0 U POii.

®OPMVIJIA COEIMHEHUA A) SO,  CTEIIEHb OKMCJIEHMS CEPHI 1) -2

B) CS; 2)0
B) H.SO4 3) +4
4) +6
Al b |B

OtBerT:

5. M3 npeasioKeHHOT 0 NMepeyHsi BbIOepUTe IBa BelleCcTBA ¢ HOHHO# CBSI3bIO:

LiCl;

3amuiure HOMEpa BBI6paHHBIX OTBCTOB.

OtBerT:

6. Kakue 1Ba yrBep:K1eHHs1 BEPHbI VISl XapaKTePUCTUKH KpeMHus U pocopa?

OtBerT:

1) DieKTpOHBI B aTOME PACIIONIOKEHBI HA TPEX AIEKTPOHHBIX CIIOSIX.

2) CoOTBeTCTBYIOIIEE IIPOCTOE BEIIECTBO CYIIECTBYET B BUJIC YETHIPEXAaTOMHBIX MOJICKYIL.

3) XuMuueckuii SIeMEHT OTHOCUTCS K METaILIaM.

4) 3HaueHne NEKTPOOTPULIATEIBHOCTH MEHbIIIE, YeM y docopa.

5) XuMuYeckuil aeMeHT 00pa3yeT BhICIINE OKCUJIBI ¢ 00uIel popmymnoit D0;. 3anummre Homepa
BBIOpPaHHBIX OTBETOB.

~— — ~— ~—



1. A3 NPEAIOKEHHOI'0 MEPEIHA BCIIECCTB BLIﬁepI/ITe OCHOBHbIIl OKCHJ 1 KUCJI0TY:

3anumniuTe B M0JIe OTBETa CHavaja HOMEpP KUCIOTHOTO OKCHA, a 3aTEM HOMEP OCHOBAHUSI.
OrtBerT:

8. Kakue 1Ba u3 nepe4ucjeHHbIX BelecTB OyAyT BCTYNATh B PEAKIUIO ¢ OKCHIOM IHHKa?
1) Fe(OH)z;
2) HNOs3; 3) O2;
4) KOH;
5) S.
3anuiunTe HoMepa BHIOpaHHBIX OTBETOB.
Ortger:
9. YcraHoBHTE COOTBETCTBHE MY pearupyluMMH BellecTBaMU M NPOAYKTamMu(oM)
HX B3aUMOJEHCTBUSI: K KaXKI0W NMO3UIUN, 0003HAYEHHOH OyKBO#, MojgdepuTe COOTBETCTBYIOIILYIO

MO3ULHMI0, 0003HAYEHHYI0 HU(POii. .
PEATMPYIOIIUE BEILIECTBA A) A) TIPOAYKT(bI) BBAUMOJIENCTBUA

e or 1) 11 Na;SO.
B) NaOH +HSO4
B) Na + H,SO4(pas6.) 2) 1 NasSOs

3) ' NazSO4 + H0
4) Na,SO4 + H»

5) Na,SO; + H,O
3anumuTe B TaOIUIly BEIOpaHHBIE ITU(PHI IO COOTBETCTBYIONUMHU OykBamMu. OTBET:

A|b|B

10. YcTraHoBUTE COOTBETCTBHE MeX1y (popMyJioil BelecTBa M peareHTaM, ¢ KOTOPbIMH
3TO BeleCTBO MOKET BCTYNATh B PeaKIHI0: K KAKI0H MO3UMLIUH, 0003HAYEHHOI 0yKBOM, moadepurte

COOTBETCTBYIOLIYIO NMO3UIMIO, 0003HAYEHHYI0 IU(PPOId.
OOPMVIJIA BEHIECTBA A) S PEAT'EHTEI

B) ZnO B) CuSO4 1 ) 032, H2SO4 (koHir.)
2) Fe, BaCl, (p-p)
3) NaOH, H,SO4 (p-p)
4) N,, NaCl (p-p)
3anuuiure B TaOIUILY BRIOpaHHBIC IIU(PBI TI0]] COOTBETCTBYIOIUMH OykBamu. OTBET:

A|b|B

11 N3 npemnioxkeHHOro mnepevHss BbIOepHTEe [Be Napbl BEIIECTB, MEXKIY KOTOPBIMH
NPOTEKAaeT PeaKkus 3aMeleHUs:

1) LMHK U cOJIsTHAs KUCIIOTa;
2) okeup yriepoaa (VI) u okcua Harpus;
3) OKCHJI IIWHKA M COJISTHAsT KUCIIOTa;
4) sxxene3o u xmopua meau (I1);
5) HaTpHii U BOJOPOI.
3anumuTe HoMepa BEIOPaHHBIX OTBETOB.



OrtBerT:

12. YcTraHOBUTE COOTBETCTBME MEKIY PpearMpylomMMH  BellecTBAMM M  NPH3HAKOM
NpoTeKaloleil MexXIy HUMH peakuMu: K KaxI0i no3uuuu, o003Ha4YeHHOil OykBoii, moadepurte
COOTBETCTBYIOLIYIO O3HIHI0, 0003HAYCHHYI0 U (POIi.

PEATUPYIOUIME BEIIECTBA A) ITPU3HAK PEAKIIMN

Na,COs 1 H2S04 1) Bemanenue6enoroocaaka

B) KoCOs u CaCl, B) CuCl, u KOH 2)
BbIJIEJIEHHerasa

3) BBIMazeHnerony6oroocaaka

4) Brimaenne0yporoocaKa

3anummTe B TaOIUIly BEIOpaHHBIC IIUQPHI TIO]T COOTBETCTBYIOIIUMHU OykBamu. OTBET:

A|b|B

13 BriGepuTe ABa BeliecTBa, NPU MOJHONH Aucconmanuu 1 MoJib KOTOPbLIX oOpa3yercs 3
MOJIb AHUOHOB:

1) HuTpar Kasnms;
2) THIPOKCH]T Oapus;

4) pocdar xanus;

5) cyabdar aTrOMHHUS.
3anummte HoMepa BHIOPAHHBIX OTBETOB.
OtBer: -

)

3) xiopux xenesa (I11);
)
)

14, BbiOepuTe OBa HMCXOAHBIX BelIeCTBA, B3aMMOAEHCTBHI0 KOTOPBIX COOTBETCTBYET

COKpalIéHHOe HOHHOE YPABHEHUE PeaKINu:
Cu2+ + 20H- = Cu(OH).[]

1) CuO 4) KOH

2) Cu5) H.0

3) CuClz  6) Fe(OH)3
3anuirTe HoMepa BIOpaHHBIX OTBETOB.
OtBer: -

15, YcraHoBUTE COOTBETCTBHE MEXKIY CXeMOH  mpoiecca, TMPOUCXOASIIEro B
OKHCJIUTEJIbHO- BOCCTAHOBHUTEJILHON peakiud,  HA3BaHHEM 3TOro mpomecca: K KaxIou Mo3UI[UH,
0003HaYeHHOI O0yKBOM, MOA0epUTEe COOTBETCTBYIOIIYIO NO3MIHNI0, 0003HAYEHHYI0O HH(POIi.

CXEMA ITPOLIECCA A) Fe2+ HA3BAHUE ITPOLHECCA

Fe3+ 1) okucnenue
B)N-3 1 NO

B) C+4 || C+2 2) BOCCTaHOBIIEHHE

3anuiuTe B TaOIUIly BBIOpaHHBIE HU(PHI [0 COOTBETCTBYIOIIUMHU OykBamu. OTBET:

A|b|B

16. N3 nepevucieHHBIX CyKIeHMI 0 MpaBHiIaxX padoThl ¢ BelleCTBAMHU B J1a00paTOpvu U
ObITY BbIOepHuTe BepHOe(ble) cyxkaeHue(s).
1) 3axKEHHYIO CIMPTOBKY HEJB3s IEPEHOCHTH C OJTHOM MapThl Ha APYTYIO.
2) Tlpu nonajaHuK Ha KOXKY Karejb KACIOTH HY)KHO 3a0MHTOBAThH 9TOT YU4ACTOK KOKH.

3) [lpu HarpeBaHUU PacTBOPa MPOOGHPKY C JKUAKOCTHIO JEPXKAT MO/ YIIIOM B 45° U HANIPaBIISIFOT
TOPJIBIIIKO B CTOPOHY OT JIOAEH.



4) PaboTy ¢ KOHLIEHTPUPOBAHHLIMHU PACTBOPAMH IIEJI0YH CIIEAYET IPOBOAUTH B PE3MHOBBIX
nepyarkax.
3anumuTe B MoJie 0TBeTa HoMmep(a) BepHOro(bIx) cyxaenusi(it). OTBer:__ .

17. YcTaHOBHTE COOTBETCTBHE MEXKIAY JABYMSl BElIECTBAMH H PEAKTHBOM, C IOMOUILIO
KOTOPOT0 MOKHO Pa3JIMYUTh ITH BelIECTBA: K KaKI0H MO3MIINH, 0003HAYEHHOIT OyKBOW, mogdepure
COOTBETCTBYIOIIYIO MO3ULHIO, 0003HAYEHHYIO I (PO.

BEIIECTBA PEAKTHUB
A) KCl u BaCl, 1) Na,SO,4
B) CuSO4 u CuCl; B) Zn(NOs), 2) NaOH
3) HCI
4) AgNO3

3anummuTe B TA0IUIly BEIOpaHHBIC IIUQPHI TIO]T COOTBETCTBYIOIIUMHU OykBamu. OTBET:

A|b|B

Omeemom x 3adanusm 18, 19 sensemcs yenoe 4ucio uiu KOHeUHast 0ecamuinas Opoob.

Baoanus 18 u 19 evinonusiomes ¢ UCnoib308anuem credyoujeco mekcma.

18. BoluucinTe B NMpoieHTax MaccoByio o0 azora B moueBune CO(NH2).. 3anummre
YHCJIO € TOYHOCTBIO 10 1eJbIX.
Ortet: %.

19, PactBop Mou4eBuHBI ¢ MaccoBoi gosei 0,1% ucnoab3yercss B KauecTBe BHEKOPHEBOi

noakopMkn ToMaToB. IIpn moakopMkax Ha pacTenusi HaHocuTest 20 T a3ora Ha 100 M2 Ckojbko
rPaMMOB MOYE€BHHbI HY’KHO 3aTPATUTH HA 3eMeJIbHbIH YYACTOK TAKOH MJI0MAAbI0?
3anuIImnTe YUCI0 C TOYHOCTRIO 10 IenablX. OTBeT: T.

Yacmo 2

20. Hcnoab3yss MeTO 3JIeKTPOHHOT0 OaJjiaHca, paccTaBbTe KO3(P(PUIHEHTHI B YPABHEHUU
peakumu, cxeMa KOTOpPOM:
SOz + |2 + H2O — HI + H2SO4
Ornpenenure OKUCINUTENb U BOCCTAHOBUTED.

21. Tana cxema npeBpamenuii:CaCl,— CaCO3z— X—Ca(OH):
Hanwumure MoJieKyssipHbIe YpaBHEHHUsT PEAKIIUi, ¢ TOMOIIBI0 KOTOPBIX MOXKHO OCYIICCTBUThH YKa3aHHBIC
npeBpaineHus. [Jis mepBoro mpeBpaiieHusi COCTaBbTe COKPAIIEHHOE HOHHOE ypaBHEeHUE peakiuu. [Ipu
n00aBJICHUH K pACTBOPY I'MAPOKCUAA Kallusi ¢ MaccoBoil oieit menouu 10% u30bITKa pacTBOpa HUTpATa
menu (I1) oOpaszoBaics ocanok maccoii 9,8 r. OnpenenuTe Maccy HCXOIHOTO PAcTBOPA IICIOYH.

Ilpakmuueckas uwacmpo
Jlan pactBOp cynbpaTa MarHus, a TakXke HaOOp CIEOYIOIIMX PEakTHBOB: ILUHK; COJIIHAs KHUCIOTA;
pacTBOPBI THAPOKCHIA HATPUS, XJIOpUIa Oapusi U HUTpaTa Kajusl.

1 I/ICHOJ'IIBYH TOJIBKO PCAKTHBBI U3 HpI/IBe,Z[éHHOl"O NEpCHUHs, 3alMUIINTC MOJICKYJISIPHBIC YpPaBHCHUA
ABYX pealcunﬁ, KOTOPBIC XAPAKTCPU3YIOT XUMHUUCCKUC CBOMCTBaA cym;q)aTa Marauvs, U YKaXuTe
MPU3HAKU UX IPOTCKAHUA (3anax rasa, OBCT OCaaKa WUJIH paCTBopa).

2. HpOBe,Z[I/ITC XUMHUYCCKHUE PCAKIIUU MCKIY Cy.l'IL(I)aTOM Mardus " BBI6paHHBIMI/I BECIICCTBaAMH B
COOTBCTCTBUHU C COCTABJICHHBIMU YpPAaBHCHUSAMHU pPCAKIUU, CO6J'IIOI[8.SI mpaBujia TCEXHUKU



0€30MMacHOCTH, MPUBEIEHHBIC B UHCTPYKIIMU K 3amaHuto. [IpoBephTe, MpaBUIBHO JIH yKa3aHBI B
OTBETE Ha 3a/laHue 23 MpU3HAKU NpOoTeKaHus peakuuil. [Ipm HEOOXOAMMOCTH TOMOTHUTE OTBET

UJIU CKOPPEKTUPYHUTE €T0.

Kpumepuu OUEHKU
Cucmema OYEHUBAHUA pa60mbl no xumuu Yacmo 1

Bepnoe BrITIoNHEHNE KaXk10oro U3 3aaanuii 1—3, 5—8, 11, 13—16, 18, 19 ouenuBaercs 1 6amiom.
3a MONHBIA MPABWILHBIN OTBET Ha Kaxkaoe u3 3amanuid 4, 9, 10, 12 u 17 craBurcs 2 6amia; eciu
JOIyIIIeHa OJlHAa OMIMOKa, TO OTBET oueHuBaercs B | Oamn. Ecnu nomymiensl aBe u 6osiee OMIMOKHA WK

OTBETa HET, TO BEIcTaBJsgeTcsa O 0aJIoB.

Homep3aganus TpaBUJIBHBIAOTBET Homep3ananus IIpaBHJIBHBIAOTBET
1 45% 11 14*
2 155 12 213
3 132 13 35*
4 314 14 34*
3) 14* 15 112
6 14* 16 134*
7 15 17 123
8 24* 18 47

0 134 19 43
10 132

*[Topsimok ciiemoBanus U(p B OTBETE HE UMEET 3HAUCHUS.

Yacme 2

Kpumepuu oyenusanus évinoinenus 3a0anuii ¢ pazeEépHymuviM Omeemom
20. Hcnonw3ys MeTo 1 3JIeKTpOHHOTO OajlaHca, paccTaBbTe KOAPGUIIMEHTH B YpaBHCHUHU

PEaKLUM, CXeMa KOTOPOIA:
SO2 + 12 + H2O — HI + H2SO4
OHpeI[eJII/ITe OKHUCJIHUTEIIb U BOCCTAaHOBUTCIIb.

Conep:xkanue 0TBETA U YKa3aHHUS M0 OLeHHBAHUIO

banabl

DIIEeMEHTHIOTBETA:
1) CocraBieHIeKTpOHHBINOATAHC:

1S+U2(2e—>s+6
11°+ 2 — 21

2) Paccrasiiensl k03 GuurenTsl B ypaBHenun peakiu. SO, + 1 + 2H,0 = 2HI + H,SO4

3) Vkazano, uto SO (WM cepa B CTENEHN OKHUCIIEHHs +4) ABJIAETCA BOCCTAHOBHUTEIEM, a
HOIl — OKHCIUTEIEM.

OtBer HpaBHJ’ILHLIfI nu HOHHLIﬁ, BKJIIHOYACT BCC HA3BAHHBIC BBIIIC 3JICMCHTHI

HpaBI/IJ'IBHO 3allMCaHBblI IBa 3JICMCHTA OTBCTA

HpaBI/IJ'IBHO 3aIllMCaH OJHH 3JICMCHT OTBECTa

Bce sieMeHTHI OTBETa 3aIliCaHbl HEBCPHO UJIN OTCYTCTBYIOT

O] | N[ W

3



Maxcumanvrwlil 6aun 3

21. Hana cxema npespamenuii:CaCl,— CaCOz— X—Ca(OH):
Hanwumure MOJICKYJIAPHBIC YPABHCHUSA peaKHHﬁ, C IOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTL YKA3aHHBIC
npesparienus. st mepBoro mpeBpalieH st COCTaBbTE COKPANEHHOE HOHHOE YPaBHEHHE PEAKIIHH.

Copaep:xanne oTBeTa U YKa3aHHUS M0 OLlCHUBAHHUIO banasl

DIIEMEHTHI OTBETA!
Hanucanbl ypaBHEHUS peaKIui, COOTBETCTBYIOILME CXEME MPEBPAILICHMI:
1 ) CaCl, + Na,CO3; = CaCO3 + 2NaCl
2) CaCOs— CaO + CO2
3) CaO + H:0 = Ca(OH):
CocTaBleHO COKpAIIEHHOE HOHHOE YPaBHEHNE TIEPBOTO MPEBPAIICHHUS:
4) Ca** + CO? = CaCO;s

OtBer HpaBHHBHBIfI n HOHHBIﬁ, BKJIFOYA€T BCC HA3BAHHBIC BBINIC DJICMCHTHI

IIpaBUIBbHO 3anMCaHbl TPU YPABHEHUS PEAKLUU

IIpaBUIBHO 3anIMCaHbl JBA YPABHEHUS pEaKLUN

[IpaBuIIbHO 3aMMCaHO OHO YPaBHEHHUE PEAKITUT

Bce ypaBHeHUs peakuii 3a11MCaHbl HEBEPHO WJIA OTCYTCTBYIOT

B O | N W] &

MarxcumanvHoi 6ann

22. Ilpu noGaBineHUM K pacTBOPY TUAPOKCHIA Kallis ¢ MaccoBoi aosei menoun 10% u30biTKa pacTBOpa
nutpata meau (I1) oGpazosancs ocamok maccoit 9,8 r. OnpeneauTe Maccy UCXOTHOTO PacTBOPA MIETOYH.

Conepmalme 0TBETA U YKa3aHU4 M0 OCHUBAHU IO banabl

JJIeMEHTBHIOTBETA:
1) CocraBiieHOypaBHEHHE PEAKIIIH:
2KOH + CU(NO3)2 = CU(OH)z + 2KNO3;
2) PaccunTaHo KOJIMYECTBO BEIIECTBA THAPOKCHIA KaJlksl, 3aTPAYEHHOTO B PE3yJIbTaTe
pEaKInm:
N(Cu(OH)2) = m(Cu(OH)2) / M =9,8 : 98 = 0,1 moms
o ypasaenuto peakiuu N(KOH) = n(Cu(OH),) - 2 = 0,2 monb
3) Onpenenena Macca pacTBOpa TUAPOKCUIA KU
m(KOH) = n(KOH) - M(KOH)=0,2 - 56=11,2r
m p-pa= m(KOH) /o -100=11,2:10 - 100=112r

OTBET NpaBWIbHBINA U TOJHBIN, BKIIOYAET BCE HA3BAHHBIC AIIEMEHTHI

HpaBI/IJ'IBHO 3alMCaHbl IBA U3 HA3BAHHBIX BBINIC 3JICMCHTOB

HpaBI/IJ'IBHO 3allMCaHO OAHO M3 Ha3BAHHBIX BBIIIC 3JICMCHTOB

W[ P N W

Maxcumanvroiii 6ani

Ilpakmuueckas yacmo
Han pactBop xnopuza xenesa (I1I), a Takxke HabOp CIEAYIOUINX PEaKTUBOB: ME/lb; COJIIHAS KHCIIOTA;
pacTBOPBI THAPOKCHIA HATPUsl, HUTpaTa cepedpa U XJIOpua Kajusl.

23. Hcnounb3ys TOJNBKO peaKTUBBI U3 IPUBEIEHHOTO MEPEUHs, 3aMUIITUTE MOJIEKYJISIPHBIE YPAaBHEHHUS IBYX
peaxiuii, KOTopble XapaKTepu3yIT XUMHUECKHEe CBOCTBa xiopuaa xkenesa (I11), u ykaxure npuzHaku
WX MPOTEKaHUs (3amax rasa, I[BEeT 0cajKa Wi pacTBOpPa).



Copaep:kanue oTBeTa M YKa3aHHUS M0 OLlECHUBAHUIO banasl

(DIIEMEHTHI OTBETA!
(DIIEMEHTHI OTBETA!
CocTaBlieHbl ypaBHEHHsI IBYX PEAKIUN, XapaKTePU3YIOIUE XUMHUICCKHUE CBOMCTBA XJIOPH/Ia
oxenesa (111), 1 ykasaHbl mpu3HAKK UX TPOTCKAHMUS:
1) FeCls + 3AgNO; = Fe(NOs3)s + 3AgCI|
2) BbINAJEHHEOETOrOTBOPOKHUCTOr00CAIKA;
3) FeCl; + 3NaOH = Fe(OH)3| + 3NaCl
4) Bpinaaenredyporoocaaka

OtBer HpaBHHLHLIﬁ n HOJIHI)IP'I, BKJIIHOYACT BCC HA3BAHHBIC 3JICMCHTBI

[IpaBuiIbHO 3amKcaHbl TPH 3JEMEHTa OTBETa

HpaBI/IJ'IBHO 3allMCaHBbI JIBa 2JICMCHTA OTBECTA

HpaBI/IJ'IBHO 3allMCaHO OAWH 3JIEMCHT OTBETa

Bce aiemeHTHI 3amucalbl HEBEPHO MIIM OTCYTCTBYIOT

B O | N W &

Maxcumanorviil 6ann

24. TIpoBenuTe XMMHUYECKHE PEAKIIMH MEXIY pacTBOpoM xiopuaa xkenesa (I11) u BeiOpaHHBIME BelIeCTBaMH
B COOTBETCTBHH C COCTABJIEHHBIMU YPAaBHEHUSMH PEAaKIIMH, COOJII0/1asi MPaBUIa TEXHUKH O€30TIaCHOCTH.
[IpoBeppTe, MpaBUIBPHO JM yKa3aHbl B OTBETE Ha 3aJaHue 23 NpHU3HAKW NpoTeKaHus peakuuil. [Ipm
HE0OX0IMMOCTH JOTIOJIHUTE OTBET WJIM CKOPPEKTUPYITE €TO0.

Conep:kanue 0TBETa H YKa3aHUS MO OL[EHNBAHUIO Banabl

XHUMHUYECKUN SKCIICPUMEHT BBITIOJHEH B COOTBETCTBUU C MHCTPYKIIMEH K 3a7aHui0 24:
+ 0TOOp BEMIECTB MPOBEAEH B COOTBETCTBUH C IMyHKTaMu 3.1—3.5 HHCTPYKITHH;
* CMCIITMBAHIKE BEIECTB BHITIOJTHEHO B COOTBETCTBUH C MyHKTaMH 3.6—3.8 HHCTPYKITUH

XUMIUECKUN IKCIIEPUMEHT BBIITOITHEH B COOTBETCTBHHY C TPABHIIAMH TEXHUKU 2
0e30MmacHOCTH

[paBwmiia TeXHUKH 0E30ITACHOCTH HAPYIIEHBI IPH OTOOPE FIIN CMENTNBAHUH BEIIECTB 1
[paBmia TeXHUKH OE30MACHOCTH HAPYIIEHBI KaK MPH 0TOOPE, TaK ¥ MPU CMEIIMBAHUH 0
BEIICCTB

MakcumanvHolil 6an 2

I Ipu HapyweHuu npagui mexHuky 6€30nacHOCmu, KOMmopoe Modicem Hanecmu yuwepo
300p06bI0 CAMO20 IK3AMEHYEMO20 UNU OPY2UX YHACMHUKOG IK3AMEHA, IKChepm 00s3aH
npexpamums 8bINOHEHUE IKCHEPUMEHMA 00YUAIOUUMCSL

MakcumajibHOe YK 10 0a/U10B 32 BbINOJHeHHe padoThl = 40.



TemaTn4eckoe IJIAaHUPOBaHHUE
TemaTn4eckoe IJIAHUPOBAHHUE MaTepUaJia B 8 kiacce

WNe ni/m [Tema Conep:xanue I[lesieBast ycTAHOBKA ypoKa Kon-Bo [[l.1anupyemble pe3yabTaThl HUcnonb3oBanue
4ACOB 00opyoBaHMsA

1 Meronp! mo3nanus B [[Ipaktudeckas pabora Ne 1 [BHAKOMCTBO C OCHOBHBIMHU 1 'Y MeHue nonb30oBaThes JlaTunk TemMmepaTypbl
X IMMU. «I3ydeHne cTpoeHHs IIaMeHn» METOaMHU HayKH HarpeBaTeIbHBIMU ITPUOOPaAMHU (TepMornapHsbIii),
(DKCTIepUMEHTaIbHbIE CIMPTOBKA
OCHOBBI XUMHUH

2 Meronpl mo3Hanus B Jlaboparopsiii onbIT Ne 1 [BHAKOMCTBO C OCHOBHBIMHU 1 OnpenensiTb BO3MOXKHOCTb JlaTunk TemMmepaTypbl
IXUMWH. «J10 KaKkoil TeMIIepaTypbl MOXHO METOJJaMU HayKU MPOBEICHHSI PEaKIMi 1 MPOLIECCOB, ((TEpMOIapHbIii),
(OKCIIEpUMEHTAIbHbIE  [HATPETh BEIIECTBO?) TpeOYIOLIMX HaTrpeBaHUs CIIUPTOBKA
IOCHOBbI XUMHHU

3 Mertonp! mo3Hanust B JlaboparopHsiii onbIT Ne 2 /laTh npencraBieHre 0 TOYHOCTH (1 'YMeHue BIOMpaTh mpuOOpsl At [/laTyrk TeMIeparypel
XUMUH. «3Mepenne TemnepaTypsl M3MepeHni TUPPOBBIX TATYHMKOB [TPOBENCHUS U3MEPEHU, [JIATUHOBBIH,
(OKCIEPUMEHTANIBHBIE  [KUMIEHHS BOBI C TIOMOILBIO 1 aHAJIOTOBBIX PHOOPOB TpeOYIOIMX TOYHOCTH [IOKa3aHUH. [TePMOMET,
(OCHOBBI XUMHUH aT4MKa TEMIEPATyphI DIIEKTPUYECKAAIIINTKA

UTEPMOMETPAY

4 IMetonnl mo3Hanus B JlabopatopHsiii ombIT Ne 3 ICdopmupoBats npencrasienue o[l 3HATH TPOLIECCHI, MPOTeKaromue  JlaTank TemMrepaTypsl
X UMHU. «OnpenencHre TeMIepaTypsl  TeMIepaType IUaBJIeHHU, [TPY TUIABJIEHUH BELECTB U UX (TepMomnapHbIii)
(OKCIepUMEHTANBHbIC  [[IABJICHUS U KPUCTAUIM3alUN  (0OpPaTUMOCTH IIaBICHUS U KpUCTaJIN3a LK
(OCHOBBI XUMHUH MeTaJlIa» KpUCTaIN3aLu1

5 [lepBoHAaYaNbEHBIC UIabopaTopHsrii omeiT Ne 4 [DKcrIepruMeHTabHO 1 'YMeTh OTiM4YaTh BOAOIPOBONHYIO  |JlaTamk
XMMUYecKkre MoHATHA.  («OnpeneneHre BOAONPOBOAHOMN [oIpeieieHne BOIy OT JUCTWIIIIMPOBAHHOM, 3HATh, PIEKTPOIIPOBOIHOCTH,
YurcTele BemecTsa U 1 JUCTUJUINPOBAH- HOW BOJBD»  |[TUCTUIIIMPOBAHHOW U MO4YeMY JUIsl TPOBENCHUS (POBOK MUKPOCKOI
cMecH [BOIOIPOBOAHOMN BOABI DKCIEPUMEHTOB HCIIONB3YIOT

IMICTUIUIMPOBAHHYIO BOLY

6 [lepBoHayanbHbIE /leMOHCTpaLOHHBI I N3ydeHne XUMHYECKHX SBICHUH |1 YMmeTs oTimuaTh prusmueckue JlaTunk TemmepaTypbl
XUMUYECKHE MOHATHA. pPKcrepuMeHT Ne 1 «Boiaenenue [IPOLECCHI OT XUMUYECKHUX PEAKIMNA [IIaTHHOBBIN
Dusnueckue u 1 TIOTTIOLICHYE TEIlIa — IPU3HAK
XUMHYECKHE SBICHUS  [XMMHYECKOH pEaKIum»




WNe i/ [Tema Conep:xanue IleneBasi ycTAHOBKA ypoKa Kos-Bo [[l1aHupyeMble pe3yJIbTATHI Hcnosan3oBanue

4acoB oGopyaoBaHust

7 [TepBOHaYaNbHBIE JleMOHCTpallMOHHBI T IM3ydyeHue siBIeHUHN TpU 1 BHaTh, YTO MPU MPOTEKAHUU [TpuGOp VIS OIBITOB C
XMMHUYECKHE TTOHATHA. PKcriepuMeHT Ne 2. «Pa3okeHue pa3iokeHnH CIOKHBIX BEIeCTB [peaKIMii MOJICKYJTbI BEIIECTB HIIEKTPHYECKUM TOKOM
[MpocTble 1 CIOXKHBIE  [BOZBI SIEKTPUUECKUM TOKOMY pa3pymaroTcs, a aTOMEI
BEIeCTBa COXPAHSIOTCS (VIS BELIECTB C

MOJIEKYJISIPHBIM CTPOSHHEM )
8 [TepBOHauaNbHBIE JIeMOHCTpalIMOHHBIN [DKcrepruMeHTaNbHOEe 1 3HaTh (HOPMYIUPOBKY 3aKOHA U Beckbl 211eKTpOHHBIE
XMMHUYECKHE TTOHATHA. PKcriepuMeHT Ne 3. «3aKoH co-  [10Ka3aTeNnbCTBO ACHCTBUS [YMETb IPUMEHSTh €ro Ha MPaKTHKE,
BaKkoH coXpaHeHHs XpaHEHHsI MacChl BEIECTBY» BakoHa [pY peleHNH PacYETHBIX 3a/1a4
IMaccChl BEIIIECTB
9 IKaccer /leMOHCTpaLlMOHHBIN [DKcreprMeHTaNbHO ONpeAenuTb (1 3HaTh 00BEMHYIO JOII0 cocTaBHBIX [[Ipubop st
HEOpraHUYECKUX brcrepumeHT Ne 4. conep>kaHue KUCI0poa B HacTel Bo3ayxa ONpeeNIeHus] COCTaBa
coenuHenuil. CoctaB  («OmnpeneneHue coctaBa BO3/yXE BO3/lyXa
BO3/1yXa BO3LyXa»
10 Knaccel [Mpaktuueckas padora Ne 2 ICuHTE3 COJIM U3 KUCIIOTHI U 1 YMeTh MPOBOANTE NPOCTEUIIINE L{udposoii
HEOPTaHUYECKUX «IloxyueHne MmeqHOrO oKCHa MeTaIa CHHTE3bl HEOPTaHUYECKUX BELIECTB MUKPOCKOI
coequaeHuil. CBOICTBA [KYIIOpOCa» C UCIONb30BAaHUEM HUHCTPYKLIUU
KHCIIOT.
11 IPacTBOpEI UIabopaTopHslii ombIT Ne 5 IMccmenoBaTh 3aBUCUMOCTh 1 MmeTp mpencraBieHne o pasHol  JlaTauk TemMmepaTypsl
«3y4ueHue 3aBUCUMOCTH [PACTBOPUMOCTH OT TEMIIEPATYpHhI BaBHCHMOCTH PacTBOPHUMOCTH [UIATHHOBBIN
[PAaCTBOPUMOCTH BEILIECTBA OT BEILIECTB OT TEMIIEPATYPHI
[TemMIIepaTypb»

12 IPacTBOpEI UIabopaTopHsrii ombiT Ne 6 [Toxa3aTh 3aBHCHMOCTb 1 'YMmers ucrnonb3oBath mudposoit  |[[{udposoit
«HaOmonenue 3a poctom [PACTBOPUMOCTH OT TEMIIEPATYpHI MHUKPOCKOII U U3y4IEeHUSI (POPMBI  [MHUKPOCKOII
KPHCTAJIOB)» KPHCTAJIJIOB

13 IPacTBOpEL. UIabopaTopHstii ombiT Ne 7 ICdopMupoBaTh MOHATHS 1 MmeTh mpencraBieHne O pa3TuIHON J]aTank TeMIepaTypsl

«IlepechIIEHHBIN PacTBOP»

<pa30aBICHHBIA PacTBOPY,
<HACBIILICHHBII PacTBOPY,
(MIEPECHIIIEHHBIN PacTBOP)

HACBIIIIEHHOCTH PacTBOPa
[PacTBOpPSICMBIM BEIIECTBOM

TUTATHHOBBIA




WNe i/ [Tema Conep:xanue IleneBasi ycTAHOBKA ypoKa Kos-Bo [[lnaHupyeMble pe3yJIbTATHI Hcnosan3oBanue
4ACOB 00opyoBaHMsA
14 IPacTBOpBI [MpakTiueckas padora Ne 3 ICdopmupoBats npencrasienue o[l 'YMeTh onpeaensaTh KOHIEHTpanuio JlaTauk
«OrmpeneneHyre KOHIEHTPAUY  [KOHLIEHTPAIK BEIeCTBa 1 pacTBOpa, MCIONB3Ysl HHCTPYKILIUIO |ONTHYECKOMIIOTHOCT
BEILIECTB KOJIOPUMETPUIECKUM ﬁionnquTBeHHOM aHaJmze 7
Mo KaIMOPOBOYHOMY TpaduKy»
15 IKpucranmoruapaTsl JIaGopaTopHsiii ombiT Ne 8 ICdhopmupoBaThIIOHITHE 1 BHATH CIIOCOOHOCTH JlaTunk TemmepaTypbl
«OrmpeneneHue TeMrnepaTypsl «Kpucranmoruapar» KPHCTAJUIOTHPATOB pa3pyliaThCs [[UIATHHOBBIN
[Pa3TIOAKEHUS KPUCTAIUIOTUAPATA» MpY HarpeBaHUH
16 Knaccel [TpakTryeckas pabora Ne 4 ICdopmupoBats npencrasienue o[l 'Ymers onpenensts pH pactBopoB  [[latunk pH
HEOPTaHMYECKUX «Omnpenenenne pH pactBopoB  pH cpezabl kKak XapaKTepUCTUKH
COeAMHEHUH. KHCJIOT U IIeJIoUei» [KMCITOTHOCTH pacTBopa
(OcHoBaHUs
17 IKmaccer UlaGopaTtophsiii onbiT Ne 9 ICdopmupoBats npencrasienue o[l [TpuMeHsTH yMEHUS 110 JTaTunk pH
HEOpraHUYECKUX «Ormpenenenue pH pa3- mrunsix [mkane pH onpenenenuto pH B npakrtryeckoit
COEINHEHUI. cpeny e TeIbHOCTH
OcHoBaHUs
18 Kmaccer UIabopaTopHsrii ombiT Ne 10 [DKcriepuMeHTanbHO AoKazath |1 [ToHMMAaTH CYITHOCTB TpoIiecca JlaTuuk pH, mo3atop
HEOpraHUYECKUX «Peakuus HeUTpanu3aLum». XUMUYECKHE CBOICTBA HEUTpaIu3aLry U IPUMEHATh 00BEMA KHJIKOCTH,
ICOeTMHEHUT. /IeMOHCTpaLOHHBI I lOCHOBaHUM [TPOLIECC HEUTpAIN3ALMK Ha Oroperka, TaT4uK
IXumuuaeckue cBoiictBa pkcrepuMent Ne 5 « OCHOBaHUS. [TPaKTUKE TeMIIEpaTypbl
OCHOBaHHM TemnoBoit 3¢ ekt peakimu [UIATHHOBBIN, TATYHK
THIPOKCUIA HATPUS C ITaBJICHNS, MAaTHUTHAS
[YTJIEKHCITBIM Ta30M» MeTIanka
19 CaoiicTBa UlabopaTopHsrii ombiT Ne 11 IMcnonp30BaTh MOMydEeHHBIE 1 YMeTh onpenensaTh KucaoTHOCTh  [JlaTamk pH
HEOPTaHUYECKHX «OnpeneneHne KAUCITOTHOCTH BHAHWSA JJIs OTIPEACIICHHSA MOYB
coenHEeHn MOYBBD) [KACTIOTHOCTH PacTBOPOB




WNe i/ [Tema Conep:xanue IleneBasi ycTAHOBKA ypoKa Kos-Bo [[l1aHupyeMble pe3yJIbTATHI Hcnosan3oBanue
4acoB oGopyaoBaHust
20 IXumuueckast cBA3b JIeMOHCTpaLIMOHHBIH OIBIT [MokazaTh 3aBUCHMOCTb 1 YMeTh onpenensite THI /laTymk Temmeparypbl
Ne 6 «Temneparypa niasieHust  (PU3NIECKIX CBOWCTB BEIIECTB OT KPHCTAJUTMUECKUX PEHIETOK 10 TUIATHHOBBIN, TATYHK
BEIIECTB C Pa3HBIMU TUIIAMHU [TUIa XUMHYECKON CBS3H TeMIieparype raBiIeHus TeMITEpaTyphI
KPHCTaJUIMIECKUX PEIIETOK» TepMONapHbIiA
TemaTnueckoe NJaHMPOBaHHe Y4eOHOT0 MaTepuaia B 9 kiacce
Ne /i [Tema Conep:xanue IleneBasi ycTAHOBKA YPOKa Kon-so |[[Inanmpyemble pe3ybTaThl Hcnonb3oBaHue
4acoB 00opynoBaHuUsI
1 Teopus J/IeMOHCTpaLlMOHHBIN OIIBIT [Toxa3aTh, YTO pacTBOpEHUE 1 3HaTh, 4TO pacTBOpeHue — pusnko- |[laTyuk TeMmeparypbl
piiekTponuthyeckoir  Ne 1 «TermnoBoit addexr BELLIECTB UMEET PsiJi IPU3HAKOB XMMUYECKHUH ITpoLecc [IaTHHOBBIN
IMCCOLMALIN [PAaCTBOPEHHSI BEILIECTB B BOAE»  [XMMUYECKOH peakluu
2 Teopus [Mpaktuueckas padora Ne 1 IBeeeHre MOHATHIA 1 YMeTh SKCIepHIMEHTAIBHO JlaTumk
DIIEKTPONUTHYECKON  [«OIEKTPOIUTHI U QIIEKTPOIIUT» U «HEITEKTPOIUT OIPEAENATh SIEKTPOIUTHI U BIIEKTPOIPOBOIHOCTH
IMICCOLMALIIN HE3IEKTPOJIUTHD) HEIJIEKTPOIUTHI
3 Teopus UIabopaTopHsrii omeiT Ne 1 ICdopmupoBats npencrasienue o[l 3HaTh, KaKOE BIMSHHUE OKa3biBaeT  JlaTamk
DIIEKTpONUTHYECKOH  («BrimsHME pacTBOpHUTENS Ha BIIMSTHUM PACTBOPHUTENS Ha BOJa Ha IUCCOLMAIMIO BEIIECTBA  PIIEKTPONPOBOIHOCTH
IMICCOIMAIIIN ITIICCOIMAIIIION [TFICCOIMAIIIIO IEKTPOIHUTA
4 Teopus UIaGopaTopHsrii ombiT Ne 2 [DKCTIeprMEeHTaTFHO BBECTH 1 'YMeThb onpenensTh CHIbHEBIE U laTamk
pitekTponuTHueckod  («CuibHBIE U crraOble MOHSTHE «CIAOBIA SIIEKTPOITUT CI1a0bIe 3JIEKTPOIUTHI C TTOMOIIBIO  PIIEKTPONPOBOTHOCTH
imuccormary. CHIbHBIEPICKTPOIUTED) IMaT4rKa 37EKTPOIPOBOAHOCTH
1 CIa0bIe PIEKTPOIUTHI




WNe i/ [Tema Conep:xanue IleneBasi ycTAHOBKA ypoKa Kos-Bo [[lnaHupyeMble pe3yJIbTATHI M cnoan3oBanue
4acoB oGopy1oBaHus
5 Teopust UIaGopaTopHsIii ombIT Ne 3 ICdhopmupoBaTh npencrapieHue ofl BHATh 3aBUCUMOCTh JlaTuamk
PIEKTPOIIUTUUECKOH  [«3aBUCHUMOCTh BaBUCUMOCTH PIIEKTPOIPOBOAHOCTH PACTBOPOB OT PIIEKTPONIPOBOTHOCTH
IMUCCOIMAIIN PIEKTPONPOBOJHOCTH PACTBOPOB PIEKTPOIPOBOJHOCTH PACTBOPOB KOHIIEHTPAllI1 HOHOB
CHJIBHBIX 3JIEKTPOJIIUTOB OT 0T KOHIIEHTPAIX HOHOB
KOHIIEHTPAI[X HOHOBY
6 Teopus [MpakTrueckas padora Ne 2 BakpenuTs MpecTaBiIeHue O 1 Y MeTh SKCIIepHUMEHTAIBHO JlaTumk
peKTponuTHUecKod  [«OmpeneneHne KOHIIGHTPAllud — BaBUCHMOCTH OTIIpeIeNIATh KOHIIEHTPALUIO COJH B PIIEKTPONIPOBOIHOCTH
IMICCOIMAIIIH COJIM TIO AJIEKTPONPOBOAHOCTH  PIIEKTPONPOBOAHOCTH PACTBOPOB [pacTBOpE C MOMOIIBIO JaTYHKa
[pacTBOpa» 0T KOHIIEHTPAI[1 HOHOB PIIEKTPOIPOBOAHOCTH
7 Teopus UlaGopaTtopusiii onbiT Ne 4 IMccnenoBaTh 0COOCHHOCTH 1 [TpuMeHSTH 3HAHUS O peaKIU JlaTamk
PIIEKTPOJINTUYECKOU «B3anmopelicTBre THAPOKCHIA  [IPOTEKAHUS PEAKLUU HENUTpaIN3aLuy B UHBIX YCIOBUAX PIEKTPOIPOBOIHOCTH,
lmucconuanuu. 0apusi ¢ CepHOIl KUCIIOTOW HEUTpanu3auuu nozatop 00bEMa
Peaxuny noHHOTO PKHIKOCTH, OOpeTKa
loOMeHa
8 Teopus UIabopaTopHslii ombIT Ne 5 [DKcriepuMeHTanbHO TOKa3ath |1 3HATH, UTO BCE pacTBOPUMBIE B BozelaTank
piiekTponuTHuecko  («OOpa3oBaHMe conell aMMOHUs» j0Opa3oBaHUE HOHOB IIPU COJIN SIBIISTFOTCSI CUJIBHBIMHU BIIEKTPOIPOBOIHOCTH
IMICCOLMALIIN [peaKIK aMMHaKa ¢ KHCIOTaMH BIIEKTPOJINTAMU
¢] Xumuaeckue peakuuu. JlabopaTtopHsiii oIt Ne 6 M3ydeHre OKUCTUTEIHHO- 1 MMeTp npeacTaBiieHue O TEIIOBOM |[[laTuMK TeMIiepaTypbl

OkucIUTEIBHO-
BOCTAHOBHUTEILHBIE
peaxmuu (OBP)

«3yuenue peakuuu
B3aMMOJIEHCTBHSA CynbduTa
HaTPHS C IEPOKCHIOM
BOJIOPO/IA»

[BOCCTAHOBUTEIBHBIX IIPOIIECCOB,
MPOTEKAIOIINX C BBIJCICHIEM
PHEprun

B hEKTe OKUCTUTETHHO-
BOCCTAHOBHUTEIIBHBIX PEaKIIUH

TUTATHHOBBIA




WNe i/ [Tema Conep:xanue IleneBasi ycTAHOBKA ypoKa Kos-Bo [[l1aHupyeMble pe3yJIbTATHI M cnoan3oBanue
4acoB oGopy1oBaHus
10 IXumuueckue peakiuu. JlabopaTopHsiid ormbiT No 7 Jlokxazatp, 4TO B mpoiecce 1 MMeTp nipeacTaBieHus o laTunk pH
OBP «I3menenue pH B xone mpotekanus OBP Bo3mMoxHO Pa3JIUYHBIX IIPOAYKTAX
OKHCIUTENBHO- loOpazoBaHue KUCIOTHI HIIH OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIX
BOCCTAHOBUTEINIBHBIX PEAKIUNY  [IIETI0UH peakuuit
11 Xumnueckue peakimu. [laboparopssriii onbIT Ne 8 IKonngyectBeHHO 1 BHATh, YTO METAJUIBI ABISIOTCS JlaTunk HanpspKeHUs
OBP «CpaBHUTENBHAS l0XapaKTepu30BaTh BOCCTAHOBUTEIISIMH C Pa3HOM
XapaKTepUCTHKa [BOCCTAaHOBUTENIEHYIO BOCCTaHOBUTEIBHOW CITOCOOHOCTBIO
BOCCTaHOBUTEIHHOMN CIOCOOHOCTH METaJIJIOB
CIIOCOOHOCTH METAILIIOBY
12 IXumuueckue peakiuu. [[leMoHcTparonHbie onbIThl Ne 2 [MI3yuuTh 3aBUCHMOCTB CKOPOCTH [2 3HATH 3aBUCHUMOCTH CKOPOCTH [Tpubop st
ICxopocTh xuMudeckoil («l3ydeHue BIUSHUS Pa3IMYHbIX [pPEaKIUHU OT pa3IMyHbIX [PEaKIMU OT PAa3JINYHBIX (PAKTOPOB — [MILTFOCTPAIMU
[peaKiuu (hakTOpPOB HAa CKOPOCTh PeaKLN» (haKTOPOB TeMIIEpaTypbl, KOHLEHTPALUH BaBUCHMOCTH
[pearupyouyx BEIeCTB, CKOPOCTH XUMHIECKOH
KaTaJIN3aTopa, IPUPOABI BEIIECTB, [PEAKIHU OT YCIOBUM
[UIOIIAI1 CONPUKOCHOBEHHUS
BEILIECTB
13 Hemerasnel. ['anorens! |[leMOHCTpallmOHHBIN OIBIT PkcrepuMeHTanbHOE H3ydeHue |1 BHaTh (pU3UUECKUE U XUMHYECKUE |AmmapaT Juis
Ne 3 «V3yueHne pu3nveckux U [(PU3MUECKUX U XMMHUYECKHX CBOICTBA TaJIOTCHOB. MPOBEICHUS
XMMHYECKUX CBOWCTB XJIOpa»  (CBOICTB Xjopa YMeTh 3anuchiBaTh ypaBHEHUS XMMHYECKUX
[peaKnuii raToreHoB ¢ Metaiamu, [poreccoB (AIIXP)
HEMETaNIaMHt, X PA3IIMIHYIO
OKHCIUTEIbHYIO CTIOCOOHOCTh
14 [CamoreHsr [MpakTryeckas padbora Ne 3 OnpenennTh conepxanme 2 YMeTh mpuMeHsITh JlaTunK XJI0pum-

«OrpeneneHre conepKaHus
XJIOPHUII-MOHOB B TIUTHEBOU BOIE»

XJIOPUII-HOHOB B UCCIIEyeMBIX
[pacTBOpax

MOHOCCJICKTUBHBIC JATUYUKH

[MOHOB




«ITomyuenne oxcuma azora (1V)
1 U3Y4EHUE Er0 CBOWCTBY;
«Oxucnenue okcuaa aszora (I1)
no oxcuaa aszora (1V)»;
«B3anMmopgencTBue oKcuaa a3ora
(IV) ¢ BOmO# 1 KHCITOPOIOM, TIO-
ITy4eHHe a30THOM KUCIOTHI»

lmabGopaTopHBIE CIIOCOOBI
morydgenus okcuaa asora (1V),
€ro CBOWCTBA, IPUMEHEHUE B
MPOU3BOICTBE @30THOM KHCIIOTHI

iTabopaTopHBIE CTIOCOOBI TTOTYYEHHS
okcua azota (1V), ero pusnmdeckue
1 XUMHYECKHE CBOMCTBA. Y METh
COCTaBIIATH COOTBETCTBYIOIINE
[YPaBHEHHSI XUMUIECKUX PEaKIIN.
YMeTh 00BSCHATH MPUMECHEHHE
okcuma azora (1V) B mpomsBozacTBe
A30THOM KHCJIOTHI

WNe i/ [Tema Conep:xanue IleneBasi ycTAHOBKA ypoKa Kos-Bo [[lmaHupyeMble pe3yJIbTATHI Hcnosan3oBanue
4ACOB 00opynoBaHMs
15 CepoBotopo, JIeMOHCTPAIMOHHBIN OITBIT: IN3yanTh Ta0OpaTOPHBIC 1 BHATH JTa0OPATOPHBIC CITOCOOBI IATapaT JIs
CynbhuabI «IloyueHne cepoBoziopoja U (CIIOCOOBI TTOTYIEHUS MOIYUSHHs] CEPOBOAOPO/IA, Ero MPOBEACHUS
M3y4EeHUE €ro CBOWCTBY. lcepoBoIOpO/IA, €TO CBOWCTBA U (bu3mueckre U XUMIYeCKne XMMHUYECKHAX PEaAKIHA
UlaGopaTopHBIi OMBIT: CBOICTBa CYIB(MHUIOB CBOWCTBAa. Y METh IPOBOJUTH (AIIXP), npubop ams
«CuHTe3 cepoBoOpoIa. Ka4eCTBEHHbIE PEaKIMy Ha MOJYYSHHS Ta30B WIN
KayecTBeHHbIE peakuy Ha CEepOBOJIOPOJL ¥ CONH anmapat Kurma
CEPOBOZIOPOJT U CYIIb(HUIBD) CEpOBOJJOPOTHON KHCIIOTHI,
COCTaBJISITh COOTBETCTBYIOIIHE
[YPaBHEHHS] XUMUYECKUX peaKiunii
16 Hemerannsl. Okcunasl  [JleMOHCTPAllMOHHBIN OIBIT M3y4auts cBoiicTBa cepHucToro (1 BHaTh (pU3NUECKUE U XUMHYECKUE |ATmapar Juis
cepbl. CepHucTas No 4«3ydeHure CBOMCTB rasza CBOMCTBA CEPHUCTOTO raza. YMETh [IPOBEACHUS
KMCII0Ta CEPHUCTOrO ra3a U CEpHUCTON BalMChIBATh YPABHEHUS PEAKUMN  [XUMUYECKUX PEAKLMH
KHUCIIOTBD) rasa ¢ BOJOH, CO IIeIoYaMu (AITXP)
17 Hemeramibl. AMmuak — JlaGoparopHsiii onbiT Ne 9 [DKcriepuMeHTanbHO A0Kazath |1 3HATh, 4TO PAaCTBOP aMMHUaKa B BojelaTank
«OCHOBHBIE CBOICTBA aMMHaKa» [MPHHAAIECKHOCTh pacTBOpa - c1a0OblIii AEKTPONUT. YMETh QIIEKTPOIPOBOIHOCTH
AMMHaKa K cl1abbM OIIPEENATh 3TO CBOMCTBO C
PIIEKTPONNUTAM MOMOILBIO TaTUUKA
BIIEKTPOIPOBOIHOCTH
18 Oxcunazora (IV) /leMOHCTpalOHHBIE OIBITHI: IM3yquTh MPOMBILLICHHBIE U 1 3HATH IPOMBINUICHHBIE U TepMope3nCTOpHBIN

ITaTIUK TEMIIEPaTyPHI,
inaTuvk pH, natymk
PIIEKTPOIPOBOIHOCTH,
armapat Ui
MPOBEICHIS
XUMUYECKUX PEAKIUM
(AITXP), marauTHas
MeIagKa




WNe i/ [Tema Conep:xanue IleneBasi ycTAHOBKA ypoKa Kos-Bo [[l1aHupyeMble pe3yJIbTATHI M cnoan3oBanue
4acoB 00opyoBaHMA
19 IA3oTHas kuciora u e€¢  |[IpakTrueckas padora Ne 4 [DKCIIepUMEHTAITFHO ONPEICITUT [2 'YMeTh UCroNb30BaTh /laTuuk HUTpAT MOHOB
comu «OrmpeneneHre HUTpaT- HOHOB B (COJEP KAHNE HU- TPAT-UOHOB B MOHOCENEKTUBHBIE JaTYMKH JUIs
MUTATEIBHOM PacTBOPE» [pacTBOpax OIIpeIeNIEHUs] HOHOB
20 IMuHepanbHbIe JIabopaTopHsrii ombiT Ne 10 [DKCrepUMEeHTaIBHO pa3niath |1 'YMeTh aKCriepuMeHTaIbHO JlaTank
ly1o0peHust «OrnpeneneHre aMMHauyHON IMOUEBUHY U MUHEpaJIbHbIE OIIpeIeNIATh MOYEBUHY PIEKTPONPOBOJHOCTH
CEJTUTPBI U MOYEBUHBI) lytoOpeHust
21 Mertamiel. Kanprmii.  Jlabopatoprbiii ombiT Ne 11 [DKcreprMeHTaNbHO YCTaHOBUTH (1 BHaTh CBOMCTBA COEAMHEHUI JlaTamk
Coenunenus kanplus  («B3aumopeiicTBre U3BECTKOBOM (0OpazoBaHMe CpeHEel U KHUCIIOH KaJIbIUs U €r0 3HAYEHHUE B IIPUPOJZIE PIIEKTPOIIPOBOIHOCTH,
BOJIBI C YTTICKUCIIBIM T'a30M» lcomu 1 )KM3HU YeOoBeKa MarHUTHas MeIlajka,
MpuOOp IIst
MOTYYICHHUS Ta30B WIN
armmapat Kumma
22 Mertamisl. XKeneso UlaGopaTtophbiii onbiT Ne 12 MccnenoBaTh mporecc 1 3HATH, YTO MPOLIECC KOPPO3UU JlaTunK naBIeHUS

«OKHCIIeHnE Kele3a BO BIKHOM
BO3IyXe»

PIEKTPOXUMHUYECKON KOPPO3UU
pKele3a B BO3IyXe

METaJIJIOB IIPOTEKACT B
[PUCYTCTBHU BOABI M KHCIOPOAA.
BHaTh (PAKTOPBI, YCKOPSIOIINE
porecc KOppo3uu




Conepxanue u popma opranusaumnu yueOHbIX 3aHATHI M0 XuMuM B 8—9 kitaccax ¢
HCMO0JIb30BAHNEM MATEPUAIBHO-TEXHHYeCKOro ocHaleHus «IKo1bHOro KBAHTOPUYMa))

IL1anbl ypokoB
8 knacc
Ypok 1. «H3yuenue cmpoenus naiamenu» Ilpakmuueckan paooma Ne 1

Basicno

Xumus — HayKa SKCIIepUMEHTaIbHO-TeopeTnaeckas. OCHOBHOM MeTof] 00ydeHHs MpeaMeTa —
XAUMAYECKUH dKcriepuMeHT. [Ipr n3ydeHnn XuMun 00ydaeMble BBITOIHSIOT 1a00paTOpHBIE OIBITHI,
MPaKTUYECKUE PadOTHI, PEIIaOT SKCIIEPUMEHTAIBHBIE 3a1a4i. HeoOX0JMMBIM yCIIOBHEM BEITIOIHEHHUS
pabor siBiseTcs NpuMeHeHne HarpeBaHusl. [10- 3ToMy ¢ TIepBBIX YPOKOB XUMHH HEOOXOUMO
cOpPMHUPOBATH y yHAIIUXCSl HABBIKK PabOThI C HarpeBaTeIbHBIMU MPHUOOPAMU, B YACTHOCTH CO
CIIUPTOBKOM.

Tun ypoxka: npakruueckas padoTa ¢ 2JIeMEHTaMU UCCIIeI0BaHUS.

Lenb ypoka: coznaTh ycioBus i GopMHUpOBaHUS y 00yUarOIMIMXCsl TO3HABATEIbHBIX
YHHUBEpPCAJIbHBIX Y4€OHBIX ACHCTBUMA, YMEHUH MPOBOINTH MPOCTEHIIINE HCCIIEI0BaHNs, HABbIKa
COCTaBJIATh OTYET O paboTe U JieTaTh BHIBOIBI.

[IpoaOmKUTENBHOCTD YPOKA: OJIUH aKaJeMHUYecKuil yac. [Imanupyemblie pe3yapTaThl:
Ilpeomemmuuvie:

¢ IMPHUMCHATH OCHOBHBIC METO/IbI ITIO3HAHMS: Ha6.]'IIO)IeHI/Ie, HU3MCPCHUC, OKCIICPUMEHT,
+ cobOuoaTh paBuiia 6€30MmacHo paboThl IPU MPOBEICHUH HATPEBAHMUS;

* TOJIb30BAThCS CIIUPTOBKOM, JTa0OpaTOPHBIM 000PYAOBAHUEM U TIOCYIOH.
Memanpeomemmnuvie:
+ TO3HaBaTeNbHbIE: HAONIOIaTh U BBIMOIHATH XUMUYECKUE IKCTIEPUMEHTHI,
(hopMynupoBaTh BHIBO/IBI HA OCHOBE aHajIM3a HAOII0AEHUH 32 SKCIIEPUMEHTOM.
* PEryJATUBHBIE: COCTABJIATH IJIaH MOCJIEIOBATEIbHBIX ACUCTBUI MTPU BBIIOJHEHUN
OTIBITOB, OPraHU30BBIBATh pabouee MECTO MPH BHITIOJTHEHUH XUMUYECKOTO
JKCIIEPUMEHTA.
* KOMMYHHUKaTUBHbIE: 2pPeKkTrBHAs padoTa B Mape, B IPYIIIe MpH PElIeHUH yYeOHbBIX
3a/1ay.
Jluunocmuwie:
+ cobunroaTh MpaBuiia 6€30MacHOro 0OpaIIeHHsI ¢ PeakKTUBaMH U 000PYI0BaHUEM.
OobopynoBanue, nporpaMMHoe odecriedyeHre U PacXoAHbIe MaTepHaJbl:
Kommbrotep ¢ mporpamMmmubiM obecnicucarem Releon Lite, iudpoBoit 1at4unk TemMmnepaTypsl
TEPMOIIapHBI, IITATUB C 3AKHUMOM; CIUPTOBKA, IPOOHPKA, CyX0e roproyee; cBeva.
Xoxa ypoka

Jtan ypoka 1. OprannzanuoHHbIH

[Mpeamnonaraemast mpoAOHKUTENBHOCTD: 1—2 MuH. [legarornyeckas AesITEILHOCTD YUUTEIS:
[POBEPSIET TOTOBHOCTDH K YPOKY, OpPraHu3yeT paboTy Kiiacca Ha YpPOKe, CO3AaET MOI0KUTEIbHBIH
BMOLIMOHAJIEHBIN HACTPOH Y 00ydaromuxcs.

'YuyeOHas AESITEITBHOCTh 00YJArOLIMXCS:

BMOLIMOHAIFHO HACTPAUBAIOTCS HAa MPEACTOSIIYIO YI€OHYIO JeSITEIbHOCTb.




DTan ypoka 2. AKTyaau3alua3HaHUH

[Ipeamonaraemast poAOKUTENBHOCTE: 5 MuH. [lenaroruveckast JesTeIbHOCTD YUUTENS:
YuuTens mpoBoAUT (pOHTANBHYI0 Oecely; aKTyalH3upyeT 3HAaHUS O MpaBUJIax PaOdOTHl B XMMHUYECKON
imabopatopuu, o mpuéMax paboThl CO IITATHBOM U CIIUPTOBKOH, C AATYNKOM TEMIIEpaTyphI;
co3gaér i OOydaromuxcs MPOOJEMHYIO CHTYalrio; MOOYXAaeT K BBICKa3bIBAHUIO MPELIOKEHUH O
crocobe 1 cpeacTBax JOCTHKEHUS IOCTaBIICHHON TETH.

Paboma ¢ mepmMuHamu u NOHAMUAMU.

[ToBTOPHUTH ¥ 00OOIIUTE 3HAHMS y4AIIUXCS 00 YCTPOWCTBE M MPUHIIUIIE Pa0OThI JIaOOPaTOPHOTO
[ITATHBA U CIIMPTOBKH, 3HAKOMCTBO C JaTYMKOM TEMIICPATYPHI.

Onucarnue npooaeMHOU CUMYAyUU.

st mpUrOTOBJIECHUSI Yasi JIBE XO3AWKU MOCTABWJIM HA Ta30BYIO IUIMTY YaWHUKUA C OJMHAKOBBIM
00BEMOM BOJIBI. 3aXKTJIH Ta30BYIO TOPENKY. Y TIEpBOM XO3SHKH YalHUK 3aKHUIEN Ha JJBE MUHYTHI paHbIIIe,
geM y BTopoii. C ueM 3T0 MOXKET ObITh CBSI3aHO?

OtMedaeT, 4TO TPaBUIBHBIA OTBET HA 3TOT BONPOC YYEHWKH TIOJNy4aT B XOJI€ BBIMOTHEHUS
MPaKTUYECKOH paOoTHI.

Yuebnas desmenvnocms odyuarowuxca:

OTBEYAIOT Ha BOMPOCHI, BBICKA3HIBAIOT CBOW MPEAIOJIOKEHHUS; CTPOSAT THIIOTE3BI; MPEIararoT

CIOCOOBI U CPENICTBA pellieHUs] yIeOHOH 3a1a4n

Jtan ypoka 3. BeinojiHeHne MpakTHYeCcKol padoThI

[penmonaraemast MpoAOKUATENBHOCTE: 25 MuH. [legarorndeckas 1esTeIbHOCTh YIUTEIS:
BHAKOMHT YYCHUKOB C METOJIUKOW TPOBEACHUS MPAaKTHUECKOH paboThI, JMaéT 3ajiaHue, pacrpesessier
000pyIOBaHUE U pa3aéT MHCTPYKIIUU IO padoTe.

Yuebnas desmenvrocme obyuarowuxcs:

BBINIOJIHAIOT J1a0opaTOpHyI0 padoTy; paboras B mapax(B rpyliax) CTPOro II0 HHCTPYKIIHH,

BaHOCAT pe3yIbTATHl PA0OTHI B TETPAJIU WIIH B CHEUANBHbBIC OJIAHKU (CM. MaTepUaIbl U KOITHUPOBaHUS )

Otan ypoka 4. KoHTpoJb ycBoeHu s, 00Cy:K1eHHe JOMYIeHHbIX OIIMO0K U HX KOPPeKUHUs

[peamonaraemasi MpOAOKUTENLHOCTD: 7 MUH. [legarornyeckas 1esSTeIbHOCTD YIUTEIS:
OpraHu3yer OoOCYXKICHHE Pe3yabTaToOB pPabOThl, KOPPEKIHIO BBHIBOJOB MO padoTe; Ha OCHOBE BHIBOJOB
pelieHue TpoONeMHONW CHUTyalu; OOCYXJICHHE OTBETOB HA KOHTPOJNBHBIC BOMPOCHL. YuebHas
OesmenbHOCMb 00YYAOWUXCA!

CPAaBHHUBAIOT IONYYCHHBIC JaHHBIC C pe3ylbTaTaMH JPYTHUX YyYallUXCsl MW TPYII;, MpH
HEOOXOJJMMOCTH KOPPEKTUPYIOT BBIBOABI U OQOPMIISIOT PE3yNIbTaThl MPAKTUYECKON pabOThl B TETpaau
MJTH Ha CTICIIMATBHBIX OJIAHKAaX; OTBEYAIOT HA KOHTPOJIBHBIE BOIIPOCHI

Otan ypoka S. Undopmanus o foManiHeM 3a1aHuu U pediekcus

HpeunonaraeMaﬂ MMPOAOJIKUTECIIBHOCTD: 6 MHUH. Hez[arornqecxasl ACATCIBHOCTDb YUUTCIIA:
I/IH(l)OpMI/IpyeT O JOMallHEM 3aJaHuu, ,Z[aéT KOMMCHTapI/Iﬁ 110 €I'0 BBIIIOJIHCHUIO,
mpeaIaract Ajs 3allOJIHCHUS aHKETY pe(bJ'ICKCI/II/I K YpPOKY U npeajiaract pacCunTaThb ((I/IH,Z[I/IBI/IZ[yaHBHBIﬁ
IMHJCKC Ka4CCTBa YPOKa»,
MMOABOJNT pe(l)J'ICKCI/IBHy}O CTAaTUCTUKY YpPOKa IO KOJIUYCCTBY YUCHHUKOB, Y KOTOPBIX UHACKC Ka4CCTBA
IBBIIIIC 3HAYCHU S 5;
HLEMOHCTPUPYCT 3aIIUCh HpO6HCMLI 1 [CJIK YPOKA, CPaIIrBacT: «Kaxk BbI AYyMacTe, pClICHa JIn




mpobieMa, TOCTUTHYTA JH 11efb?» Ecnu npobiiema He pelieHa U e He JOCTUTHYTA, 1aéT 00bsACHEHNE
M TIpe/yTaraeT B IOMOJHEHUE K JOMAITHEMY 33 IaHHIO MOAYMAaTh Ha/l MPHYHHAMHI TAKOTO PE3ybTaTa.
Yuebnas oesmenvrocms obyuarowuxcs:

3aaf0T YTOYHSIIONIHE BOMPOCH! O BHIMOJHEHUH JOMAIIIHETO 33 JaHUDy; PACCUUTHIBAIOT
«HauBUAYyanbHBIA HHIIEKC KAYECTBA YPOKA;
OIPEICTSIOT CTEMEeHb COOTBETCTBHS TOCTABICHHOM [ETH M PE3YJIbTATOB AEITEIbHOCTH; CTEEHL CBOETO
MPOBUKECHUS K IIEITH;
BHICKA3BIBAIOT OIIEHOYHBIC CYX/ICHHSI H COOTHOCST PE3YJIbTAThl CBOCH JCITENBHOCTH C LENBI0 YPOKa.

MatepuaJjibl VIl NOATOTOBKH K YPOKY
MHCTpYKIHS K TpakTHYeCKOH paboTe «/3yueHue CTpoeHus TIaMeHu».

+ 3BamycTuTe Ha perucTpaTrope JaHHBIX MporpammHoe obecneuenne ReleonLite.

+ TNogkmrounte BEICOKOTEMIIEPATYPHBIN AATYHK (TEPMOIAPY) K PErUCTPATOPY AaHHBIX
(KOMIIBIOTEPY).

+ 3akpenure JATYMK B IITATUBE TAK, YTOOBI €0 KOHYMK Kacajcs (GUTHIS CIUPTOBKH.
+ 3amycTuTe U3MepeHne TeMIepaTypbl KnaBuiei «Ilyck».

+ 3axrure cnupToBKy. Korja mokasanust cTaOUIM3UPYIOTCA, 3alUIITNTE 3HAUCHNE TEMITEpaTyphl Ha
cxeMe mIaMenu (puc. 8).

Puc. 8. Touku uzmepeHus TeMIeparypbl IJIaMeH!

+ IlepemeniaiiTe 1aT4uK TeMIepaTyphl B CIEIYIONIME TOUKH IJIAMEHH B COOTBETCTBUU C
yKazaHHO# cxeMoi. JIjist aToro ocmabmisaiite MypTy u nepeMeniaite e€ (BMECTE C JIAIIKOW U TATYMKOM)
B Hy)KHOe MecTo. Korja nokazanus cTabUIu3MpyoTCs, CHOBA 3aHOCUTE 3HAUYE€HUE TeMIIepaTyphl B
COOTBETCTBYIOIIEH TOUKE HA CXEMY.

+ Takum cocobom U3MepbTe TEMIIEPATYPY BO BCEX TOUKAX MIAMEHH, OTMEUEHHBIX Ha CXEME.
[ToBTOpHTE ACUCTBHS CO CBEUOM U CYyXUM TOPIOYHM.

+ Obpamume enumanue! Ilpy U3ydeHUU CTPOCHUS IUIAMEHH CYXOT'0 TOPIOYET0 MCIoJb3yeTcs 1/4
yacTh TabneTku. Kycouek roproyero nomemarT Ha KepaMUIECKYIO TUTUTKY.

+ BHecuTe B 1u1aMs CIUPTOBKU HA TIOJIMUHYTHI TPOOUpKY. M3BnekuTe npoOupKy U3 MiiaMeHu U
paccMoTpuTe €€ MOBEPXHOCTb.
[ToBTOpUTE OMBIT CO CBEUOI

KoHTpoJibHBIE BOTIPOCHI:
1. Kakoro 1Bera HajéT Bbl 00HAPYKUJIH Ha TPOOUpKe?
2. YT0 3TO 32 BEIIECTBO?

NMOMOLUbYYUTEIO

MaTepuan biANAKONMUPOBAHUA
Tabnuuape3yabTaToBpadoTH.

"

Pesynbratbin3mepeHniinHa0 o e Hui3amaMeHeM
Temmneparypa (Temmepatrypa B [Temmeparypa B [UTo 00pa3oBajioch Ha
0K0JI0 (pUTHIIA |[CpefHel YACTH [BepXHed YaCTH [I0BEPXHOCTH

M CTOYHHNK TEMJIOThI



BrIBOIBI:
BBrIBOIaXYKa3aTh,KAKOMICTOUHUKTEILIOTHITPEATIOYTHTEIbHOUCIIONB30BAThBXUMI UECKOMIIA00paTOPUUHIIOUEMY .

AHKkeranspacu€TanH IMBUyalbHOTONH IEKCAKaueCTBayPOKa

BoiGepuTe MOAXOAAIINE BAM YTBEPKACHHUS M MOACUYMTANTE CyMMY 0aJII0B

INo 'YTBepKaeHHne 0 6ans10B 1 6aan

1 Ha ypoke s paborai HE aKTUBHO AKTHBHO

2 CBoeii paboTOit Ha ypoKe s HE TOBOJICH ITOBOJICH

3 Ba ypok s ycTa HE ycTal
4 Moe HacTpoeHHe CTaJo XyXKe CTaJIO JIydIIe
5 Martepuan ypoka MHE ObLT HE MOHSATEH MOHSATECH

6 0ecrnone3exH MOJIe3eH

I CKY4CH MHTEPECEH
8 TPYyZIEH HE TPYIEH
9 CBsI3b ypOKa C IpyTUMH HAyKaMu HE 3aMeTHa BaMeTHa

TeopeTnyeckoe nosicHeHue

['openne — cioHBIN MpolecC, COMPOBOXKIAIOLIUIACS BBIICICHUEM dHEPTHH, KaKk MPaBHIIO, B BUJEC
Tersla M cBeTa. Pa3nmyaroT roMoreHHOe ropeHue (Hampumep, Mpu padoTe ra3oBOl TOpenku), U
reTeporeHHoe TropeHue (Hampumep, TOpPeHHe CIUpPTa M CyXOoro roprouero). B paccMmopeHHbIx
pUMepax Miamsi UMeeT CXOHOe CTpoeHue. B HEM MOYKHO BBIJICTUTH TPHU YACTH.

1) Buyrpennuii KOoHyC TEMHOro mBeTa (B Clydae TIa30BOM TOpPENKH CHHEro I[BETa) C HHU3KOM
temmneparypoid ~ 300—500 °C. 3nech NpOUCXOUT UCHIAPEHHUE U PA3JI0KEHUE TOPIOYEro BEUIECTBA.

2) CpenHuii BOCCTaHOBHTENbHBIM KOHYC COCTOMT M3 CMECH BO3yXa M TOPSINEro rasa. 37ech MO/
BIMsiHMEM Oojiee BbIcOKOW TemmepaTypbl, 1500—1800 °C, mpoAyKThl HCIapeHUss U pa3iokKeHUs
TOPIOYMX BEIIECTB aKTHMBHO pearupyroT ¢ KuciopoaoM. Ecim gacTe yriaepona octaércsi CBOOOAHOIM,
TO €ro MeIbYallIne YacTULBl PAaCKAISAIOTCA M NPUAAIOT IUIAMEHU SIPKOE€ CBEYEHHE. JTa 4acTb
wiaMeHu Oorata yrapHsiM razoM CO — CHIIBHBIM BOCCTAaHOBHTEJEM, MOITOMY €€ Ha3bIBaloOT
BoccTaHoBUTENbHOM. Touka Hambonee BBICOKOH TeMmmepaTypbl HaxOAMTCS Ha  OCTpHe
BOCCTaHOBHUTEIBHOIO KOHYCA.

3) BHenHuit OKUCIUTEbHBIN KOHYC 00pa3yeT HEBUAUMYIO O0O0JIOUKY, OKPYKAMOUIYIO IUIaMsi. 31ecCh
[0/ BJIMSHMEM 3HAUYUTEIBHOIO IIPUTOKA KHCIOPOAA BO3AyXa IPOUCXOAUT IOJIHOE OKUCIIEHHE
roptouero Bemectsa 10 CO2 u H20 (npu ropeHu# cyxoro roproyero Ha OCHOBE YpOTPOIIMHA TaKXke
obpasyercs N2). IIpu 3TOoM OcTaércst M30BITOK KHCIOPOJA, KOTOPBIH NMPH BBICOKOW TeMIIEpaType



OGH&,Z[&GT BBICOKOﬁ OKHCHHTGHBHOﬁ AKTUBHOCTHIO, HOBTOMy BHCIIIHASA YaCThb IINIaMCHHW HaA3bIBACTCsA
OKHUCIIUTENBbHOU.
IIpu ucnonb30BaHNUU MOANYBA BO3/1yXa MOYKHO YBEJIMUUTh TEMIIEpATypy ILUIAMEHH.

MeToauyeckue KOMMEHTApHH
[Ipu Hamu4Mu BpEMEHM MOXKHO HArpeTh MpOOHPKY B IUIAMEHH CyXoro roprouero. OHo naér meHee
CBETAILEEC IUIAMs II0 CPaBHEHHIO C IUIAMEHEM cBeyd. Ho INpoayKTBI TOpeHHs CyXOro TIOpOYEro
pasnuuarorcsa. Hapsiny ¢ BOASHBIMU TapaMH, YIIIEKUCIIBIM Fa30M U cakell oOpasyeTcs a3oT.
3agaHus K ypoKy
KoHTposbHBIE BOIIPOCHL:

1. Kakoit HCTOYHHUK IJIaMEHH 0BT KCIIOIb30BaH?

2. Kakast yacTh IaMeHHU camasi ropsidas?

3. JIo kaKkoi MaKCHMAaJbHON TeMITepaTyphl yAa&Tcs MPOrpeTh TepMotapy?

4. Yro ropsiuee — ICHTP TIAMEHH WK Kpasi?

5. TTouemy criUpTOBKA TOPUT MOYTH OSCIIBETHBIM IJIAMEHEM, a CBeua — CBETAIUM? MOYKHO JiH
HCII0JIb30BATh CBEYH B JIAOOpaTOpPUH BMECTO CIIUPTOBOK?

6. Kakue nmpoayKTsl TOPSHUS OJJMHAKOBBI Y CIIUPTOBKH M CBEUH?

/. 3aoanue ons noocomoexu k I'MA, BIIP

[Tpu HarpeBaHWH TBEPABIX BEMIECTB B MPOOUPKE HEOOXOIMMO:

1) B3sTH IPOOHMPKY B PYKH M HAIPEBATh TY YaCTh, TJIE JIEKHUT BEMIECTBO;

2) 3aKpenuTh NPOOUPKY B IITATHBE W HAPEBATh TY YacCTh, IJI€ JIEGKUT BEIIECTBO;

3) B34Th MPOOUPKY B PYKH, IIPOTPETH BCIO IIPOOKHPKY, @ 3aTEM TY YacCTh, IJIE JIE)KUT BEIIECTBO;

4) 3akpenuTh MPOOUPKY B IITATHBE, IIPOIPETH BCIO MPOOUPKY, @ 3aTEM TY YacCTh, I/I€ JICKUT
BEIIECTBO.
Ortser: 4.

8. 3adanue ons pazeumus PyHKYUOHANLHOU 2PAMOMHOCTU

B xuure Maiikia ®apanest «Mctopusi cBeun» aBTOP OMUCHIBAET OMbBIT, KOTOPBIA OH
JEMOHCTPHUPOBA Ha CBOMX JIEKIMSIX. B miaMst cBeun OH MoMenan H30THYTYIO
CTEKJISTHHYIO TpYOKy. OIMH KOHEI TPYOKH OITyCKaJICS HEIaJIeKO OT (PUTHIISI, BTOPOM
BBIBOJIMJICS. HA HECKOJIBKO CAaHTUMETPOB OT IJIaMeHU. Uepe3 HeKOTopoe BpeMsl K i
KOHILy TpYOKHM MOJHOCHIIY Topsiyto Jiyuuny. [losiBisiiock miams, KoTopoe
CYIIECTBOBAJIO OTJENIBHO OT IJIaMeHU cBeur. Kak MOKHO OOBSICHUTD 3TO ABJIEHUE?
OtBer:
B sT0i1 yacTu nnamenu npoucxouT ucnapenue napaduna. [lapsl napaduna Ha Bo3ayxe npu
MOPKUTAaHUU 3aroparoTCs.

Ypok 2. «Peakyua neiimpanuzayuuy
dopmMupoBaHUE Y yYalIUXCsl YMEHUN TUTPOBAHUS SBJISETCS HEOOXOUMBIM YCIOBUEM IS
MIpOBeJIeHUS OOJBIIUHCTBA UCCIEA0BATEIbCKUX PA0OT MO0 XUMUHU.
Tun ypoxka: nu3ydeHue HOBOro MaTepuasa ¢ 3JeMeHTaMu UcclieoBaHus (KOMOMHUPOBAHHBIN YPOK).
Lenb ypoka: co3aaTh yCIOBUSA I U3YUECHUS U 00001eHUS PU3NYECKUX U XUMUYECKUX CBONCTB
OCHOBaHUH, cPOpPMHUPOBATH Y O0OYUAIOIINXCS [TO3HABATEIbHBIE YHUBEPCAIbHbIE yIEOHbIE 1eHCTBUS.
[Ipo1oIKUTENBHOCTD YpOKa: OJUH akaJeMUYecKul yac. [lmanupyemple pe3yinbpTarThl:
IIpeomemnvie:

* XapakTepu3oBaTh PU3NYECKHE U XUMHUECKHE CBOMCTBA OCHOBAHUI, TPOBOIUTH OTIBITHI,
MTOATBEPKIAIOIIHNE XUMUYECKAE CBOWCTBA OCHOBAHU;

*  TIPUMEHSTb OCHOBHbBIE METO/Ibl TO3HAHUS: HAOIIO/ICHUE, U3MEPEHHE, SKCTIEPUMEHT;

*  T0JIb30BaThCs OIOpeTKo# U garynkom pH.
Memanpeomemnmuvie:

*  TI03HaBaTeJIbHbIE: aHAJTM3UPOBATh YCIOBUS U TpeOOBaHMUS 3ajjay, BHIOUPATh, COMOCTABIISATh U
000CHOBBIBATh CIIOCOOBI pEeIIeHUs 3a/1a4; TPOBOIUTH HAOIOJCHUS U OITUCHIBATh IPU3HAKU U YCIOBHS



TCUCHUA XUMHNYCCKUX peaKuHﬁ, BBITTOJIHATE SKCIICPUMCHTHI, ACJIaTh BBIBOJAbI HA OCHOBC aHalln3a
HaOJIOIEHUHT 32 SKCIIEPUMEHTOM;

' PCryjIdTUBHLIC. CTABUTH Y'-IC6HBI€ 3aaa4u, COCTAaBJIATH IIJIaH IIOCICA0BATCIBHOCTHU HCﬁCTBHﬁ;
OpraHru30BbBIBATH pa60qee MCCTO IIPU BBINIOJIHCHU N XUMHUYCCKOT'O SKCIICPUMCHTA,

*  KOMMYHHUKATHUBHBIE: TIOJIHO U TOUYHO BBIPAXKaTh CBOU MBICIIH, apT'yMEHTHUPOBATh COOCTBEHHYIO
TOYKY 3PCHHSI, BCTYIATh U MOJIEPKUBATH AUATIOT; 3PPEKTUBHO padOTaTh B IApe WIIH I'PYIINE IPU
pelieHny y4yeOHbIX 3a/1a4.

Jluunocmmuwie:

* OLCHHMBATH YPOBCHL YCBANBACMOTI'O y‘~IC6HOFO Marepuraia, uCXoasd U3 COUUaJIbHbIX U
JIMYHOCTHBIX HCHHOCTGI\/JI;

+ cobiroaath mpaBmiIa 0€30TaCHOTO OOpAIIEeHUs C XUMUYCCKIMHU BEIIECTBAMHU U
000pyZI0BaHUEM, TTPOSIBIIATH IKOJIOTHUECKYIO KYIBTYPY.
OO0opynoBanme, nporpaMMHoe obecrieyeHre U PacxoHble MaTepuabl
Kowmmerotep; nporpaMmmHoe odecrieuenue Releon Lite; natunk pH; natauk temmepatypbl
TJIATUHOBBIN; TaTYUK JIABJICHUS, cTakaH XxuMudeckui Ha 150 mut; Oropetka Ha 25—50 Mi1; MarHuTHas
Mellalika; pe3nHoBas Tpyuia; nunerka Ha 20 MiT; ITaTUB 7S 3JIEKTPOJIOB; IITATUB JIAOOPATOPHBIN;
K0J10a KpYyIJI0JJOHHAs;, pE3MHOBAs MPOOKa ¢ OTBEPCTUSAMU /TS JATYMKOB TEMIIEPATYpPhI U 1aBJICHUS;
anmnapat Kunna win npubop KupronikuHna, 3apsbkeHHBIN peareHTaMu JUTsl OJIY4eHUs YTIIEeKUCIOro
rasa; IMCTUUIMPOBAaHHAs BOJIA; coyisiHas kuciota, 0,1M pactBop; 0,1 M pacTBop ruipokcuaa HaTpus;
1%-np1i1 pacTBOp (eHonpTanenHa; ruAPOKCUI HaTpUs; coyisiHas kucioTa (1:2); Kycouku Mpamopa.

Xox ypoka
Jran ypoka 1. OpranuzanuoHHbIN

[Ipennonaraemas mpoAOHKUTENLHOCTD: 1—2 MuH. [lenarornyeckas nesTebHOCTD YUUTEIS:
MIPOBEPSIET TOTOBHOCTH K YPOKY, OpraHu3yeT paboTy Kilacca Ha YPOKe, CO3/1aET MOJIOKUTEIIbHBIH
AMOITMOHAIBHBIA HACTPOH Y 00 yUaFOIIIHXCSI.

Yuebnas desmenvnocme odyuarowuxcs.

SMOIIMOHAIBHO HACTPAUBAIOTCS HA MPEACTOANIYIO YUeOHYIO e TEIIbHOCTh

Jranm ypoka 2. AKkrajgu3anus 1 00001eHne 3 HAHU I

[Ipeanonaraemas npoaopKuTenbHOCTE: 10 MuH. [lemarorunueckas 1eaTeIbHOCTD YUUTEIS:
MPOBOIUT (PPOHTATBHYIO OeceTy; aKTyaIu3upyeT UMEIOIIHECs 3HAHNUS,

co31a€T A1 00yJaroNIuXCs MPOOIEMHYIO CHUTYaIIUIO; TOOYX/IaeT K BRICKA3bIBAHHUIO IIPEITIOKEHHUH O
croco0e 1 CpelicTBaxX AOCTHKECHHS TIOCTABIICHHOM 11EITH.

Paboma ¢ mepmunamu u nowsmusimu.

[ToBTOPHUTE M 0OOOIIUTE 3HAHUS YYAIIUXCS O COCTaBE OCHOBAHMH, KJIACCU(PHUKALIUH,
(U3MUECKHUX CBOMCTBAX, OTHOLUICHUH PACTBOPHMBIX OCHOBAHUI K MHIMKATOPAM, PEaKIM1 OOMeHa,
KUCIIOTHOCTH pacTBopa — pH pactBopa.

[Ipennaraer BrICKa3aTh MHEHHUS O TOM, KaK MOKHO TIOJIYYHTh U3 OCHOBaHMH cosn. [Tpn
BO3HUKHOBEHUU 3aTPYJHEHUHN PUBOIUT MPUMEPHI CIIOCOOOB MOJIy4eHUs cojel u3 kucnoT. Coobuiaer
00y4aromuMcsi, YTO peaklus MKy OCHOBAHUEM U KUCIOTON OTHOCUTCS K PeakLusiM OOMeHa.

[Ipocut 3anucath ypaBHEHHE PEAKLIUU MEXTY T'MIPOKCUIOM HATPHs U COJITHOW KUCIIOTOM.
3amaét BONpOC: KaK MOKHO OTPEEINTh, UTO B Pe3yJbTaTe NPOTEKaHNUs PEAKIIUH 1eJI0Ub MOTHOCTHIO
IIpopearnupoBasa ¢ KUCIOTOH?

Yuebnas oesmenvnocme obyuaowuxcs:

OTBEYAIOT Ha BOIIPOCHI, BHICKA3bIBAIOT CBOM IPEIIOI0KEHNUS, PEIaraloT U COrJIACOBHIBAIOT C
yYUTeJIeM TeMY U 1IeJb YPOKa; MpeylaratoT CocoObl U CPeACTBA JOCTHIKEHHS LIEIH.
Bricka3pIBalOT CBOM MPENOJI0KEHUS 110 CIOCO0Y MOTydeHus cosei. Mcrnonb3ys aHanoruy,
MPEeJUIaraoT MPOBECTU PEAKLINIO MEKYy OCHOBAaHUEM U KUCIOTOH.

3anuchIBalOT YpaBHEHUE PEAKIIMHM MEX/Ty KUCIOTOH U OCHOBAHUEM.



[Ipeanonaraior, YTO OKOHYAHUE PEAKIIUU MOKHO OMPEJECIUTH C TOMOIIBI0 HHIUKATOPOB U 1aTYUKA
pH

Jrtan ypoka 3. IlpumeHeHue 3HaHUI B HOBOH CHTyallul

[Ipennonaraemas npoA0KUTENBHOCTD: 20 MuH. [lenarornyeckas AeAT€IbHOCTD YUUTEIA:

/. CooOlmiaer yyaiumcs, 4T0 Peakiysi MeKIy KACIOTON U OCHOBAaHHEM HA3bIBACTCS PeaKIHen
HEWUTpaIU3aLNHY.

[IpemiaraeT mpoBeCTH peakIMio HEUTpAIU3alluK B MPUCYTCTBUU Aatunka pH u pactBopa
MHAUKaTopa — (eHondrasenHa.

Hanomunaer yueHnkam npasuiia oOpallieHus ¢ KUCIOTaMH U IIeJI0YaMH, a TaKKe paboThl ¢
aneKTponpudopaMu, pazaaét 000pyaoBaHUE U HHCTPYKIUIO IO padoTe.

Crneaut 3a BbIOJIHEHHEM paboThI. [Ipy HEOOXOIMMOCTH OKa3bIBAET MOMOIIh 00y4aEeMBbIM.

2. OOGCYXIafoT pe3ylbTaThl pabOThI, COBMECTHO C YYCHUKAMHU (GOPMYIUPYIOT BHIBOIHI.

3. CooO0Iaer, 4T0 CyIIECTBYET €mIE OIMH CIOCO0 MOJydeHHs COJIEH M3 PACTBOPHUMBIX B BO- JIE
OCHOBAHUH — B3aUMO/JICHCTBHE LIEJI0UYEH ¢ KUCIOTHBIMU OKCUAAMHU. JleMoHcTpupyeT onbIT «TeroBoi
3¢ deKT peakuu THAPOKCHIA HATPUS C YTIIEKUCIIBIM Ta30M».

4, TlpocuT yyaimxcs yKa3aThb NMPU3HAKKA PEAKIMU M 3allMCaTh YpaBHEHHE PEaKIIMH, 3aHECTH
pe3yNIbTaThl HAOIOICHUH B TaOJUITY M CIIEIAaTh BHIBOIBI.
Yuebnasnoesmenvnocmoodyuarowuxcs.:

1. BrImosHSIOT 7a00paTopHy0 paboTy, paboTas B mapax; 0(hOpMIISIOT Pe3yJIbTaThl U3MEPEHUN B
TETpalsiX, 3aHOCS JaHHbIE B TAOIHILY.

2. OO6CYXIarT pe3yabTaThl paboThI, GOPMYIUPYIOT BEIBOIBL.
HaGnrogaroT 3a BBITIOJTHEHHWEM OTIBITA.

3. YKa3bIBaIOT MPU3HAKU PEAKIIMH: BBIJCIIEHUE TETIOTHI, MOTJIONIEHUE ra3a (yMEHbIICHHE
JABJICHUS B COCY/IE), BbIICTICHHUE MTapOB BOJIbL. 3aMMCHIBAIOT YPAaBHEHHUE PEAKIUH, 3aMOTHAIOT TaOIUILy
1 (GOPMYIUPYIOT BBIBOJIBI O IPU3HAKAX MPOTEKAHUS JaHHOU peakIuu

Jran ypoka 4. KoHTpoJib yCBOeHHSs, 00CY KIeHUe TJONYIIEeHHbIX OHO0K U MX KOPPeKIUs
[Ipennonaraemasi IpoAOKUTENBHOCTD: 7 MUH. [leqarornueckas AeIT€IbHOCTD YUUTEISA:
OpranuzyeT o0CyXKJeHHE PE3YIbTAaTOB OIBITOB U COBMECTHO C YYAIIUMUCS (OPMYIHPYET BBIBOJIBI O
XMUMHYECKUX CBOMCTBAX OCHOBAHMIA.

[Ipennaraer oTBETUTh HA KOHTPOJILHBIE BOIIPOCHI U TECTHI.
Yuebnas desmenvnocme odyuarowuxcs.

MPUHUMAIOT Y4acTUE B OOCYXKACHUU PE3YIbTAaTOB U (POPMYIUPOBKE OOLINX BHIBOJIOB, 3aHOCAT

BBIBOJIBI B TeTpaau. OTBEYAIOT Ha BOIPOCHI U TECThI

Jran ypoka 5. Undopmanus o JoMalIHeM 3aJaHUU U pediiekcust
[Ipeanonaraemast IPOJOIKUTENBHOCTD: 6—7 MuUH. [legarorunyeckas 1esTeIbHOCTD YUUTEIIS:
UHQOPMHUpPYET O JOMAIIHEM 3aJaHuH, AaT KOMMEHTapUil IO €ro BBINOJHEHUIO; IpeJlaract
3alOJIHATh AHKETY peQeKCHMH K YPOKY M Ipeiaraet paccuumtarh «VHAWBUAYaIbHBIH WHIEKC
Ka4yeCcTBa ypOKay;
MOJIBOJIUT PE(PICKCUBHYIO CTATUCTUKY YPOKA MO KOJMUYECTBY YUYEHHKOB, Y KOTOPBIX MHJIEKC KauecTBa
BbIILIE 3HAUEHUS 5;
Yuebnas oesmenvnocme obyuaowuxcs:
3aal0T  YTOYHSIOIIME BOMPOCHI O  BBHIIOJHEHWM JIOMAIIHEro  3aJ[aHus;  PACCUUTHIBAIOT
«VMIHAMBHTyabHBIN UHIEKC KaYeCTBa YpOKay;
OTpENeNAIOT CTENEeHb COOTBETCTBUS IOCTABICHHOMN LETM M Pe3yabTaTOB JEATENbHOCTH; CTEIEHb
CBOETO MPOJBWXEHHUS K 1IeIH;

BBICKa3bIBAIOT OLIEHOYHBIE CY)KJCHUSI U COOTHOCAT PE3yJAbTaThl CBOEH AEATEIbHOCTHU C LIENbIO

ypoKa



MarepuaJbl I NOATOTOBKH K YPOKY
Wuctpykuus k 1abopaTtopHoiil padore «Peakiust HeUTpaTu3aumy.

+ IIpu nomo1u pe3uHoBO rpymu HanosnHute nunerky 0,1 M
pacTBOPOM IMAPOKCUIA HATPHUSL.

+ B crakan nepeneiite oTMepeHHbI 00bEM pacTBOpa menouu (10
MII).
+ JloGaBwTe B cTakad 20 M1 TUCTHILTUPOBAHHOM BOJIBI.

+ OCTOpO’KHO OITyCTUTE B CTaKaH MarHUTHBIN siKOpb. [lomecTuTe
CTakaH Ha paboYyI0 MOBEPXHOCTh MAarHUTHON MEIIaNKu. BrimodnTe
MeEUIaJIKy U OCTOPOKHO, YTOOBI HE Pa30UTh AIEKTPOJ, OIYCTUTE €0 B
CTa- KaH C pacTBOPOM Iiesouu ( puc. 9).

Puc. 9. YcraHoBKa /17151 KUCIOTHO-OCHOBHOT'O TUTPOBAHMSL:
1 — Oropertka; .

2 — IITaTHB JUIS 3aKperuieHus narauka pH;

3 — narumk pH;

4 — KOpb MAarHUTHOM MEILAJIKU;

5 — MarHuTHas Meulajika

\V)

= W

V)

+ 3akpenuTe IEKTPO]I B IITATHBE. SIKOPh MEIIANKH He TOJDKEH KacaTbCsl AIEKTPOIa.

+  HauHwuTe 3armmch U3MEpPEHH, JOXKAUTECh, TIOKA MIOKA3aHUS IEKTPOIa CTAHYT CTAOMITHbHBIMH.

+ IIpubaBbTe Kk pacTBOpYy 2—3 KaIuiu pacTBopa ¢eHodranenHa.

+ IlpunuBaiite ¢ oquHaKoBoM ckopocThio 0,1 M pacTBop X110pOBOIOPO/IA B CTAKaH C PAaCTBOPOM
IIEJIOYH.

Obpamume @HuUMaHue, 9TO TIPH MPHOIKSHUH TOYKH HEHTpanu3anuu (Koraa OyaeT mpHiIuTo
MpUMEpHO 9,5 MIT pacTBOpa KUCJIOTHI) PACTBOP KUCIIOTHI T00ABISAHTE 1O KarusiM. B MomeHT
obOecrBeYrBaHUs OKpacku GeHoipranenHa JOCTUraeTcsl Touka HenTpanu3anuu. pH pacTtBopa B 3ToM
TOYKE paBeH 7.

+ IIpuneiite emé HECKOJIBLKO MJI pacTBOpa KUCJIOTHI B CTaKaH. 3aHECUTE MOJIyYeHHbIE JaHHbIC B

Tabnuiry. CrenaiTe BBIBOJIBI IO Pe3yabTaTaM padOTHI.

BriBogrsl:

VYka3arb, Kak MOYKHO OTIPEJENIUTh TOUKY SKBUBAJICHTHOCTH (KOT'/1a IIeJI0Yb OJHOCTHIO BCTYNUIIA B
PEaKIuIo ¢ KUCIOTOI).

2. VIHCTPYKIHMSA K BBITIOJHEHHIO JIEMOHCTPAIIMOHHOTO OmbiTa «TermoBoii ahheKT peakunu
TUAPOKCUA HATPUSI C YIIIEKUCIIBIM Ta30M:

+ Kpyrnononnyro xosi0y 3amoaHUTE yIIIEKUCIBIM ra3oM U3 anmnapara Kumnmna win npubopa
Kupromikuna. [TonHOTY 3an0MHeHHs] TPOKOHTPOIUPYHTE MIPHU MOMOIIU TOPSILEH JTyUYHUHBI.

+ B HanmonmHeHHYI0 ra3oM KoJi0y OBICTPO HACBINBTE MOPOLIOK THAPOKCHIA HATPHS (Ha KOOy
émkocTtsio 0,5 11 cienyet B3sTh 0kosio 10 r NaOH) u repmeTH4HO 3aKkpoiiTe MpoOKoii ¢ AaTYNKaMu
TEeMIIepaTyphl U IaBICHUSL.

+  Haunure uzmepenus u HaOmo1aiiTe, KaK B TeUeHUE 2—3 MUHYT U3MEHSIOTCS 3HAYCHUS
TEeMIIepaTyphl U aBieHUs (Ui 00bEMa) B KOJIOE-peakTope.

MarepuaJibl 1J1s1 KONMPOBAHUS
Tabnuua pe3yabTaToB pabOTHI
Pe3ynbraThl H3MepeHnit/Ha0M01eHHIITa00paTOPHOIT pabOTHI

«Peakius HeUTpanu3anumn»



[I/chonnblﬁpac- PacTBOp B PacTBOp Mocie
3HavyeHHe TBOPIIEJI0YH TOYKEeIKBHBAJEHTHOC 100aBIeHUS N30bITKA
TH KM CJIOTBI
BHaueHnepH
[[BerdenondTanenna

Pe3ynbrarsl HaOIIOACHUN TEMOHCTPALIMOHHOTO OIbITA
«TemmoBoii 2pPeKT peakunu TUAPOKCHIA HATPUS C YTIEKUCIBIM Ta30M)»
Pesynbrarel HabmM0OAeHMIMA

IMoxa3aTean HavanbHblenmoKka3aHus KoHeuHbIenOKa3aHUSA

JlaBneHue

Temnepartypa

Amnkera a5 pacuéra « IHAMBUAYaIbHOTO HHEKCA KaueCcTBa ypoKa» (IIpUBe/ieHa B ONUCAaHUU YpOKa
«M3ydeHne cTpoeHus IIIaMEHm».

Teopernyeckoe nosicHeHue

1. K nmaboparopHoii padote «Peakius HeUTpaIu3aumy.

[Tpu noGaBiieHNH K pacTBOpPY MIETOUYN pacTBopa KucioTel pH Oyner cHmkathes. [Ipu
PaBHOMEPHOM J100aBJIEHUH PACTBOPA MOYKHO JTIOOUTHCS XOPOIIETo Irpapuueckoro n300pakeHus
KPUBOM TUTPOBAHUS CUIILHOTO OCHOBAHMS CHJIBHON KucioTo. Ha rpaduke Oyner BUIeH CKadoK
TUTpOBaHuUs, Koraa pH pacTBopa 3a KOpoTkoe BpeMs (IpH J00aBICHUN HEOOJBIIIOTO KOJIMYECTBA
KHUCJIOTBI) U3MEHSIETCS 3HAUUTENBHO.

[Tpu Hanuuuu y undpoBoii 1adboparopun GyHKIMH BBEACHUS OTAEIBHBIX TOYEK MOXKHO
MpuOaBIATH B CTaKaH MOPLMH COJISIHOM KUCIIOTHI onpeaenéHHoro oobéMa u ornpeaeists pH
MOJIy4€HHOTO PacTBOpA.

2. K nemoncrpannonHoMy onbITy «TemnoBoit 3(h(eKT peakiuu TUAPOKCHIA HATPHUS C yIJe-

KHCJIBIM Ta30M.

JIaHHBII OMBIT HArJISITHO AEMOHCTPUPYET XMMUYECKUE CBOMCTBA IIEJI0YEH U KUCTIOTHBIX
OoKcuIOB. J[J1s1 ero nmpoBeAeHUS PEKOMEHAYETCS OpaTh KO0y TaKOTO pazMepa, YTOObI TaTIYUK
TEeMIIePaTyphl, TPOXOJIS Yepe3 PE3MHOBYIO TPOOKY, Kacalics MOPOIIKa THAPOKCcHaa HaTpus. s
COKpAILICHUSI BPEMEHU MTPOBEJCHUSI ONbITA JIYUIlI€ KCII0JIb30BaTh HE TPaHYJIbl TUAPOKCUIA HATPUS, a
MOPOIIOK, T.€. HEOOXOUMO MPEIBAPUTEIHHO PACTEPEThH IIEJI0Yb B CTYIIKE.

[Ipu mpoBeeHNH OTIBITa HA CTEHKAX KOJIObI KOHIEHCUPYETCS BOJIa, KOTOpasi 00pa3yeTcs COTrJIacHO
YPaBHEHUIO PEAKIIMU:

2NaOH + CO2 = Na;CO3 + H.O + Q

MeToan4yecKkue KOMMEHTAPUH

s popmupoBaHus yMEHHS MPOBOAUTH TUTPOBAHUE PEKOMEHAYETCS POBECTH OIBIT
HECKOJBKO pa3. [lepBoe TUTpoBaHME ABISIETCS NMPUKUAOUYHBIM. OHO MO3BOJISAET ONPEACTUTD
MIPUMEPHBI 00bEM KHCIOTHI, HEOOXOTUMOM ISl TOCTHKEHUS TOUKH YKBUBAJICHTHOCTH.

[Tpu BTOpOM TUTPOBAHUU MPU MPUOIMIKEHUHU K TOYKE SKBUBAJICHTHOCTH PaCTBOP KUCIOTHI
npubaBIseTCs MO KaIisM, T0KUIAsCh OTKIIMKA qaTunka pH.

Obpamume gnumanue! B 1eMOHCTPAIIMOHHOM OTIBITE HEIb3s HCIIOIb30BaTh MJIOCKOJOHHBIE U
KOHUYECKHUE KOJIObI!
3agaHus K ypoKy

l. 3adanue na pazeumue GyHKYUOHATLHOU 2PAMOMHOCU
KucnotHocTs xkenynka — rnoka3aTesb, KOTOPBIM XapakTEPU3YeT COJIEp>KaHNE KUCTOTHI B
KEITYITOYHOM coke. JKenmyqouHBIi COK, B COCTaBE KOTOPOTO €CTh COJsIHAsI KUCIIOTa, 00s3aTeNeH s
mpolieccoB nuieBaperus. Hapymenne oOMeHa BelecT, a TaKKe BO3IeHCTBHE HHBIX (PAaKTOPOB
MOXET MPUBECTH K MOBBIIIEHHON KUCIOTHOCTH KEITYJOUYHOIO cCOKa. B 3TOM ciydyae Bpauu Ha3HA4YarOT
aHTAIMJIHBIEC TPENapaThl, HApUMep «AJbMarenby. B cocTtaB mpemapaTta BXOISIT THAPOKCH]T



AIIOMUHUA U THAPOKCU Maruus. KaKYIO POJIb UT'PAIOT 3TU BCUICCTBA B CHUIKCHUHN KUCJIOTHOCTH
KEITYI0YHOI0 coKa?

Pewenue:

IM'mapoxcut anrOMUHNS U THAPOKCHU MarHus BCTYIIAKOT B PEAKLHIO C COJSHOM KUCIOTOM, IPOUCXOIUT
peakuys HeuTpalu3auuu. ['mapokcua amoMUHUA U THIPOKCU MarHusi HEUTPAIU3YIOT COJISIHYIO
KHCIIOTY.

2. 3aoanue ons noocomosxku k ' MA, BIIP
C KakvMU U3 IEPEYNUCICHHBIX HIKE BEIECTB PEArnpyeT PacTBOP THIPOKCHIT KaJIHs:
1) dpochopHas kuciora;
2) THIPOKCH]I HATPHS;
3) cepHHUCTHII Ta3;
)
)

4
5) okcua memu (IT). Otser: 1, 3.

TUJPOKCH]T MATHUS;

2) YcTaHOBHUTE COOTBETCTBUE MEXKIY UCXOIHBIMU BEIIECTBAMM U IMPOAYKTAMH PEAKIUH.
MCXO/HBIE BEHIECTBA A) H.SO, TTPOAYKTBI PEAKIINN

+ KOH 1) NaNO; + H,O
Bb) NaOH + HNOs; B) NaOH + H,SO3 2) Na,S0s + H,0

)
3) KzSO4 + H,0
)

4) NazS + H.0
Otser: 3, 1, 2. Alb|B
3) [Ipu3nakaMu mpoTekaHus peakuu Mexay rugpokcuom meau (I11) u cepnoit kucnoroit
SBJIFOTCSL:

1

) PacTBOpEHHE OCAIKa;

2) TIOSIBIICHHE OCAIKa;

3) obpa3oBaHue GECIBETHOTO PaCTBOPA;

4) o6pa3oBaHue OKPAIICHHOTO PACTBOPA;

5) Beimenenue rasa. Oteer: 1, 4. KOHTpOJIbHBIE BOIIPOCHL:

1. OO0bsacHUTE, KaK U TOYeMy U3MeHseTcs 3HaueHue pH pactBopa npu TUTpOBaHUU
CHJIBHOTO OCHOBAHUS CHJIBHOM KHCIIOTOH.

2. Mo3kHO JI1 UCIOJIB30BaTh BMECTO (heHoJi(pTarernHa pacTBOp METUIIOpaHXka?

3. [lepeuncnure Kiacchl BEMIECTB, C KOTOPBIMH PEarupyroT HEPACTBOPUMBIE B BOJIE
ocHoBaHus u menoyu. [IpuBeaure npumepsl. HazoBuTe Nmpr3HAKK peakinii.
Tembvl npoekmHbIX U UCCTIe008aMENbCKUX pabom

1. OmnpenencHue copepaHus aCKOPOUHOBOW KUCIIOTHI B JIEKAPCTBEHHBIX Mperaparax.

2. OmnpepeneHue KUCIOTHOCTH (PPYKTOBBIX COKOB.

3. OmnpeneneHne KUCIOTHOCTH Kedupa U APYTUX MOJOYHBIX IPOTYKTOB.

4. CpaBHHTENIbHAS XapaKTEPUCTUKA KUCIOTHOCTH SIOJIOYHOTO U CTOJIOBOTO YKCYCa.

5. OmnpeneneHue coiepKaHus KUCIOTHI B JINMOHE.

9 Kknacc
Ypok 3. «Teopus snekmponumuueckoiu ouccouuayuu. IneKmpoiumol U HeINEKMPOIUNbL)
CBs13aHa CO 3HAKOMCTBOM 00y4aeMBbIX ¢ METOJaMU Hay4HOTO (y4eOHOTO) uccienoBanus. [Ipu
BBIMTOJTHCHUH PabOTHI yUalluecs MOaydaroT SKCIIepUMEHTAIbHbIC JaHHbIC ((haKTHUESCKUI MaTepHan),
KOTOPbIE BO3MOYKHO KJIACCH(DHUIIMPOBATH. 3aTEM MPOBOIAT TEOPETHUSCKUI aHAIN3, B PE3yJIbTaTe
KOTOPOTO 000CHOBBIBACTCS pa3/IeIeHHE BEIIECTB HE TOIBKO Ha OCHOBE 3KCIIEPUMEHTABHBIX (PAKTOB,
HO ¥ Ha OCHOBAHUH CTPOEHUS BellecTBa. Ha mocnenyonumx ypokax yyaminuecs OyayT 3HaKOMUTBCS C
JAIBHENIIMMU dTallaMU UCCIIETOBAHMSL.
Tun ypoka: ypok-uccieaoBanue (9KCIepruMeHTaIbHOE H3yUYeHHe HOBOTo MaTepraia). Llens ypoka:
CO311aTh YCIOBHS IS OTIPEICIICHHS IPUHA ICKHOCTH BEIIECTB, CMECEH BEIECTB U PACTBOPOB



BEIIIECTB K AJICKTPOJIUTAM U HEJICKTPOJIUTAM, CPOPMHUPOBATH Y OOYUAFOIIUXCS TTO3HABATEIIbHBIC
YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBHSI.

[Tpo1OKUTETLHOCTD YPOKA: OJIUH aKaJIeMUUECKHI Jac.

Inanupyembie pe3ybTaThl:

Ilpeomemnvie:

* PacCKpBITh MOJIOKEHHS TEOPUU AIEKTPOIUTUUECKON Arccolranuy (pacnaj BemecTB Ha HOHbI
MIPU PACTBOPEHUU WUJIU PACIUIABIIEHUU, KATUOHBI M aHUOHBI);

* XapaKTepHu30BaTh BELECTBA II0 COCTABY, CTPOCHHUIO U CBOICTBAaM, yCTaHABIMBATh IPUYUHHO-
CJIEICTBEHHBIE CBA3M MEK/Y JaHHBIMU XapaKTEpUCTUKAMHU BELIECTBA;

+ cobmoaaTh mpaBuiia 6e30macHOl paboTHI PU MPOBEACHUH OIBITOB, MOJIB30BATHCS
1a00paTOPHBIM 000PYIOBAaHHEM H TTOCYIOH.
Memanpeomemmuvie:

*  TI03HABaTEJIbHBIE: CO3/1aBaTh (COBMECTHO C YUUTENIEM) QITOPUTM JI€ATEIbHOCTHU MIPH PEeILICHUN
po0JsieM MOMCKOBOTO XapaKTepa; yMETh OpraHU30BbIBATh UCCIIEOBAHUE C II€JIbIO IPOBEPKU TMIIOTES;
YMETb JIelaTh YMO3aKIIOUYEeHUS U BBIBO/IBI;

' PEryJIATUBHBIC. KOHTPOJIUPOBATH U OLICHUBATL PE3YJIbTATHI ACATCIbHOCTU, BHOCHUTD
KOPPEKTHUBEI B MX BBIIIOJTHCHHUC,

*  KOMMYHHUKATHUBHBIE: TIOJIHO ¥ TOYHO BBIPAXKaTh CBOM MBICIIH, apTyMEHTHUPOBATh COOCTBEHHYIO
TOYKY 3pEHHS, BCTYMATh U TOIIEP>KUBATH TUAIIOT; Y)PEKTUBHO pabOTaTh B IMape WJIH TPYIIE MPU
pelieHny y4yeOHbIX 3a/1a4.

Jluunocmmuwie:

*  Ppa3BUBATh NPAKTUUCCKUE YMCHUS, CBA3AHHBIC C U3YUCHHUEM OCHOBHBIX MOJIOKECHUH TCOpHUHU
3J'IeKTpOJ'II/ITI/I'-IeCKOI\/'I JHUCCOIHMAIINH,

* TIPOSIBJISITH TTO3HABATEIbHBIA WHTEPEC, HAMPABIEHHBIN HA H3y4Ye€HNE OCHOBHBIX MOJIOKEHUHN
TEOPUHU AIIEKTPOJUTUIECKON JUCCOITUAIINY.
OobopynoBanue, nporpaMMHoe o0eciieyeHre U pacXogHble MaTepHaJIbl
KomnsroTep, nporpammuoe obecrieuenue Releon Lite, mudpoBoii JaT4umk 31€KTPOIIPOBOIHOCTH,
ctakaHbl Ha 50 MII; CTEKJISTHHAS MaJIOYKa; IPOMBIBANIKA; IINATeNb — 2 IT., TUCTUUIMPOBAHHAS BOJA;
o 20 M1 3TUsI0BOTO cupTa; 5%-HOro pacTBopa caxapossl; pactBopa ciuprta (1:1); 5%-Horo
pacTBopa XJaopuja HaTpus; 5%-HOro pacTBopa XJI0poBOIOPoAa; 5%-HOro pacTBopa ruIpoKcuaa
HaTpusl, TOBapeHHas coJib (TBEpAast), caxap (TBEPIBIN).
Xox ypoka
Jran ypoka 1. OpranuzanuoHHbIN
[Ipenmnonaraemasi IpoAODKUTENBHOCTD: 1—2 MuH. [lenarornyeckas 1esTeNbHOCTb YUUTEIIS:
MIPOBEPSIET TOTOBHOCTH K YPOKY, OpraHu3yeT paboTy Kilacca Ha YpPOKe, CO3aET MOJI0KUTETbHBIN
SMOIIMOHABHBIN HACTPOH y 00YyJarOIIUXCsl.
VYueOHast 1eATeNbHOCTh 00YUaIOUXCS:
SMOIIMOHAIBHO HACTPAUBAIOTCS HA MPEACTOAIIYIO YUeOHYIO IESTEIIbHOCTh

JTan ypoka 2. AKTyajau3anus 1 00001eHne 3HAaHU i

[Ipeanonaraemas npoaomkutenbHocTh: 10 MuH. [lenarornueckas 1eaTeaIbHOCTh YUUTEINS:

MIPOBOJUT (PPOHTANBHYIO Oecely; aKTyaTu3upyeT UMEIOIINecs 3HAHHsI, TIOMOraeT 0000IeHNI0 3HAHUI
0 pacTBOpax;

co31aéT i oOyyaromuxcs NpooOIeMHYIO CUTYaINIO; TOOYKIaeT K BHICKA3bIBAHUIO MIPEI0KEHUH O
croco6e U CpeacTBaxX JOCTUKEHUS MMOCTaBICHHOH 1IETH.

Paboma ¢ mepmunamu u nonamusamu.

[ToBTOPUTH M 00OOIIUTE 3HAHUS yUYAIIUXCSI O PACTBOPAX, PACTBOPSIEMOM BEIIECTBE U PACTBOPHUTEIE; O
TUMAX KPUCTATUIMYECKUX PEMIETOK — MOJIEKYJIIPHOM, MOHHOM; BUAAX XUMHYECKOU CBSA3U — HOHHOM,
KOBAJICHTHOM IOJIIPHOM, KOBAJIEHTHON HETIOISPHOMN

Onucanue npodieMHOU cumyayuu.

OO0111en3BeCTHO, UTO PACTBOPBI BEUIECTB B BOJIE UMEIOT 00Jiee BEICOKYIO TEMIIEPATYPy KUIICHHS 1
0oJiee HU3KYIO TeMIIepaTypy 3aMep3aHus 0 CPAaBHEHUIO ¢ YUCTOM Bo10i. 3BECTHO, 4TO
TEeMIIepaTypa 3aMep3aHusl pacTBOPA 3aBUCUT OT KOHIIEHTPALIMK pacTBOPEHHOTO BemecTBa. Eciau B 1 kr



BOJIbI PACTBOPUTH | MOJIb BELECTBA, HAIPUMED IUIIOKO3BI, TO TEMIIEpATypa 3aMep3aHusl 3TOr0
pactBopa nonusurcs Ha 1,86. To ecTh pacTBop OyaeT 3amep3ath Mpu

—1,86. IloHmwkeHne TemMreparypsl Ha TaKylO K€ BEIMYMHY MOKHO HAaOIIOAATh IPU PacTBOpPEHUH |
MOJIb INIMLIEPUHA, | MOJIb 3TUJIOBOTO CIMPTA B 1 KI BOJIBL.

Opnako ecnu B 1 Kr (JIUTpe) BOJBI paCTBOPUTH 1 MOJIb XJIOpHUIAa HATPHUs, TO TEMIIEpATypa 3aMep3aHus
pacTBopa ctaHeT Hike —1,86. A TeMrneparypa 3amep3aHus pacTBopa, cocTosero u3 1 kr Bojsl u 1
MOJIb XJIOpHJIa Oapus, ellle HIKe TEMIIepaTyphl 3aMep3aHus pacTBopa xiopuaa Hatpus. Kak
OOBSICHUTB 3TH SIBIICHUS?

VYuebHast AeATeIbHOCTh 00YJaIOIIUXCSL:

OTBe4aroT Ha BOIIPOCHI, BHICKA3bIBAIOT CBOM MPEAIIOJIOKEHHUS, ITPEIaraloT U COIVIaCOBBIBAIOT C
YUUTENIEM TEMY U IIeJIb YPOKa; 00CYKIAIOT CIIOCOOBI U CPENICTBA TOCTHYKECHUS IICITH.
IIpeononazaemoe obvscHeHUe NPOOIEMHOU CUMYAYUU.

Ecnm pacteop 3amep3aeT npu 6osiee HU3KOM TEMIIEPATYPE, TO KOHIEHTPAIMs BEECTBA IOBBIIIACTCS.
[ToBbIlIEHNE KOHIIEHTPAIMH BELECTBA POUCXOAUT 3a CUET 00pa30BaHUS HOBBIX YaCTUIl — HOHOB.
[Ipu 3TOM KOHIIEHTpalMsl YaCTHIl B pacTBOpE MOBbIIIaeTCs. J[pyrue BemiecTBa He pacnaaoTcs Ha
MOHBI, KOHIIEHTPAIHsI BEIIECTBA OCTAETCS IOCTOSIHHOM, IOATOMY TEMIIEpATypa 3aMep3aHus ITHUX
pacTBOpOB OyAET OJIMHAKOBA.

Cnocob pewenus.

Nonsl — 3apsxkeHHble YacTulbl. PacTBOp, coaeprkaiinii HOHbI, Oy1eT IPOBOANUTh MIEKTPUUECKHH TOK.
PacTtBopbI, coaep:xkaiire MOJIEKYIbl, HE AIEKTPOIPOBOIHBI

Jran ypoka 3. [IpumeHenune 3HaHUI B HOBOI CUTyalluu

[Ipennonaraemast mpoAOHKUTENBLHOCTD: 17 MuH. I[legarornueckas nesITeIbHOCTD YUUTENS:
1. VYuurenb 3HaKOMUT YYCHUKOB C METOJUKOM MPOBEAECHUS UCCIECIOBaHUsA, NA€T 3aJaHUE,
pasznaér o00pyn0BaHUE W WHCTPYKIIMIO IO paboTe, 0OpaliaeT BHUMaHUE Ha 0COOEHHOCTH PabOTHI €
JATYUKOM DIIEKTPOIPOBOIHOCTH.

2. [locne npoBeneHHs] SKCHNEPUMEHTAIbHOW YacTH OOCYXKIAIOTCS BOIPOCHI O THIAX
KPUCTATTMYECKUX PEHIETOK U BUJIaX CBSI3U B DJIEKTPOJIUTAX U HEJIEKTPOIUTAX.
3. Opranuzyet 06CcyX/IeHUuE BOTIPOCa, MOUYEMY BEIIECTBA C HOHHBIM TUIIOM CBSI3H (2 TaKkKe

KOBaJICHTHBIM TOJISIPHBIM) IPOBOJIAT 3JEKTPUUECKUN TOK.

4, OO6mbsacHseT nmpolecc 00pa3oBaHUs HOHOB MPU pacTBope. JaéronpeneneHUITEpPMUHOB

«KaTHOH» U «aHuOoH». OOpaliaeT BHUMaHUe Ha 00pa30BaHUe HOHOB MIPH PACIUIaBJICHUH BEILIECTB
C MOHHBIM TUIIOM CBSI3H.

S. 3a1aéTBONPOCHI:

Kakue nonsl 00pa3yroTcst Ipy pacTBOPEHUH XJIOPHJIA HATPUS U XJIopuaa 6apus B pacTBope?
CKOJBKO MOJIb KATHOHOB HATPUs U aHHOHOB XJIOpa 00pa3yeTcs Mpu pacTBOPEHUU B Boje | MOJb
XJIOpUJia HaTpusi?

Bo3sBparaercs k onucaHuio IpoOJIeMHOM CUTYalluu, IPOCUT OOBICHUTD SIBJICHHUSL.

6. [IpennaraeT BHIMOIHUTD 3a/IaHUS. YUeOHas ESTEIbHOCTh 00YJarOIIUXCsl:

2. 1. YYeHUKH BBIMIOJHAIOT SKCIIEPUMEHTAIBHYIO Pa00OTY; 3aHOCST Pe3y/IbTaThl K3MEPEHU B
Tabnuubl. OnpeaensoT TUIl KPUCTAJUIMYECKUX PEIIETOK U BUI XMMHUECKOHN CBSI3U B AJIEKTPOJIUTAX U
HEIJIEKTPOJIUTAX.

3. B xo/11e 00CyX/IeHHsT BOMTPOCA MPUXOIAT K BBIBOY, YTO SJICKTPOJIHUTHI IPOBOIAT
ANEKTPUYECKUI TOK 3a CUET 3apSKEHHBIX YACTHUIl — HOHOB.

4, I/1306pa>1<a}0T B TETPAOAX CXCMY 06pa3OBaHI/I$I HOHOB, 3aIlTMCBhIBAOT ONIPCACIICHUA.

5. OtBeyaroT Ha BOMpockl yautelnsi. OOBSCHSIIOT IPOOIEMHYIO CUTYAIIHUIO.
BhInonHAIOT 3ajaHNS yUUTENs

Jrtan ypoka 4. KoHTpo.1b ycBOeHUs1, 00Cy:KIeHHe JONMYIIEHHBIX OIIMO0K M HX KOPppeKIHs
[Ipennonaraemas npoAoIKUTENBHOCTD: 10 MuH. Ilenarornyeckas AeATe€IbHOCTD YUUTENA:
OpraHu3syeT oO0CYXJICHHE Pe3y/IbTaTOB MCCIIEJOBAHUS, HABOIAIIIMMU BOIIPOCAMH [TIOMOTAET BBISBUTH
IIPUYNHHO-CIIEACTBEHHBIE CBSI3U MEX/Yy XapaKTepOM XMMUYECKOU CBSA3U B BEIIECTBE U
IIPUHA/UIEKHOCTH BEILIECTBA K AIEKTPOJIUTAM WIN HERJIEKTPOJIUTAM.



VYuebHast AeATeNbHOCTh 00YUAIOIIUXCSL:
JI€Ta0T BBIBOJIBI M O(OPMIISIOT JIAOOPATOPHOE UCCIIEIOBAHUE B TETPAIIX

Jrtan ypoka 5. UHpopManus o AoMalIHeM 3aJaHUH U pedieKcust
[Ipeanonaraemasi mpoAOKUTENLHOCTE: 6—7 MuH. [lenarornyueckas nesTeIbHOCTb YUUTEIIS:
UHGOPMHPYET O AOMAIIHEM 3aJaHIH, AT KOMMEHTAPH 10 €ro BBHITIOJHEHUIO; IPE/JIaraeT aHKeTy
pediexcun K ypoKy U IpeaiaraeT paccuutars «VHANBUyaIbHBIH HHACKC KaYeCTBA YPOKay,
MOJIBOJIUT PE(IIEKCUBHYIO CTATUCTUKY YPOKa 10 KOJMYECTBY YIEHUKOB, Y KOTOPBIX HH/IEKC KauecTBa
BBIIIIE 3HAUCHHSA S;
JEMOHCTPHUPYET 3alUCh TPOOJIEMBI U LIEIH YpOKa, cripamuBaeT: «Kak Bbl Jymaere, pelieHa Jiu
npobiema, JOCTUTHYTa JH 1eib?» Eciim nmpobiema He pemieHa u 1efs He JOCTUTHYTa, peyiaraet
00BsICHEHUE 1 337Ja€T B IOTIOJIHEHUE K JOMAIIHEMY 3aJaHUI0 MTOIyMaTh HaJl IPUYUHAMHE 3TOTO.
VyeOHas 1eATeIbHOCTh 00yJaroUMXCs:
3a/1al0T YTOYHSIOLIME BOIIPOCHI O BBIITOJIHEHUH JOMAIIHETO 3a/1aHUSI; PACCYUTHIBAIOT
WHIUBUAYAJIbHBINA MHAEKC KauecTBa ypoKa;
ONIPENEIAIOT CTEIIEHb COOTBETCTBHUS IMOCTABICHHOM 1IEJIM U PE3YJIBTATOB JIEATEIbHOCTH ; CTECIICHb
CBOETO MPOJIBKECHUS K LIENIH;
BBICKA3bIBAIOT OLICHOYHBIE CYKJCHUS U COOTHOCAT PE3YJIBTATHI CBOEH JNEATEIBHOCTH C LEIBIO YpOKa

MatepuaJbl 1J151 IOATOTOBKH K YPOKY

HNHcTpyKIus k 1a00paTopHOMY UCCIIETOBAHUIO « DIEKTPOIUTHI M HEIJIEKTPOJHUTHD.

+ 3amycTHTe Ha PErUCTPATOPE JaHHBIX MporpaMMHuoe obecrieucnue Releon Lite. TToaxmounte
JAaTYMK JIEKTPONPOBOIHOCTH U3 KOMILICKTA 1T poBoii Tabopatopuu Releonk perucrparopy JaHHBIX.

B crakan momecTuTe MOBapeHHYIO COJIb M OMYCTHTE B CTAKaH JIATYUK AJIEKTPOIPOBOTHOCTH.
[IpoBOUT 1K COJTB ANEKTPUUECKUHN TOK?

+  AHaJlOrM4YHbI€ JIEUCTBUA MPOBEAUTE C CaXxapo30H.

B crakan naneitre 20 mun 5%-Horo pactBopa caxapo3bl. OIyCTUTE B HETO 1aTYUK
AIIEKTPOTIPOBOIHOCTH, 3aKPEIJIEHHBIN B J1arnike mTatuBa. HabmonaiiTe 3a u13MeHEeHHEM 3HaUYEHUS
aneKTponpoBoAHOCTH. Korja nokazanus 1aTymka rnepectaHyT U3MEHATHCS, 3alUIIUTE €r0 3HaYECHUE B
Ta0HILy.

+ Obpamume eénumanue! JIaT4vK TIIATEIHHO TPOMONTE BOJOM.

+ 3areM JaT4MK OMYCTUTE B CJIEIYIOIIMI pacTBOP. AHAJIOTMYHbIEC IEHCTBUA MPOJLIANTEe CO
BCEMH PACTBOPAMHU.

MOMOLUbYYUTEJIO

MartepuanbignsikonMpoBaHus
Tabmuuape3synbTaroBpabOThHI

PesynbrateinzmepeHnit
Ne onbiTa [HaspaHmue BeliecTBa, pacTBOpa 3HauYeHMe YTEKTPONPO-  [DIEKTPOTUT HUJIH
BOAHOCTH, MKCM/cM HEJICKTPOJIUT
1 [ToBapeHHas coub (TB.)
2 Caxapo3a (TB.)
3 Caxapo3za 5 %-HbIi pacTBOD

AHKeT aIlJI}IpaCIIéTaI/IHI[I/IBI/IZ[yaHBHOTOI/IHIICKCaKa‘ICCTBaypOKaHpI/IBCZ[GHaBOHI/ICElHI/II/IypOKa((I/I3y‘{eHI/ICCT
POCHUATUIAMCHU .



TeopeTnyeckoe nosicHeHue

[Ipn pacTBOpeHHMHM B BOJC HOHHBIX COCTUHCHHHA TIOJSIPHBIE MOJIEKYJIBl BOJBI OKPYKAOT
(«CONBBATHPYIOT») 3apsOKEHHBIC HOHBI, TEPEBOAS HMX B PAcTBOP. MOIIGKYISpHBIC COCAMHCHUS
COJILBATHPYIOTCS, HO HE paclaJaroTcs Ha MOHBI. B mepBoM ciydae pacTBOp MPOBOIUT IEKTPUICCKUI
TOK, BO BTOPOM HET.

OnpenenuTh NMPUHAUICKHOCTh BEIIECTBA HMIIM PAacTBOpA BEIIECTBA K AIIEKTPOJUTAM MOYKHO
IIPH TTOMOIIIA U3MEPEHUS IIEKTPOIPOBOTHOCTH. ECIN 311eKTpONIPOBOTHOCTH BENIMKA, TO UCCIIEyEeMBbIi
00beKT — osnekTposuT. Ecnu 3HaueHwe snextponpoBogHocTH MeHbime 20 MKCM/cM, TO 3TO
HEDJICKTPOJIUT.

MeTtoanyeckue KOMMEHTAPUH

Uucmo WCCleAyeMBbIX Ha YpPOKE BEHIECTB M PACTBOPOB MOXKHO YMEHBIIUTH. MOXKHO
MCCIIEIOBAaTh KaKk MUHUMYM HEIJIEKTPOJIUT, €0 PacTBOP, PACTBOP COJIM, KHCJIOTHI U IIEJIOYH, a TaKKe
TBEpBIC BemecTBa. lIpW HEBO3MOXKHOCTH OpPraHMU30BaTh HCCIENIOBAaHHE BEIIECTB OJIHOBPEMEHHO
BCEMH YYCHHKAMHU MOXHO pAaCIpeNeiInTh paboTy mo TpymmaM. Toraa TOJMydeHHBIE pPe3y/IbTaThl
y4Jaluecs 3aHOCAT B TaOJIHILY, N300paKEHHYIO Ha JOCKE.

MOJHO WCIIOJIb30BaTh TEXHOJIOTHIO CMeENIaHHOTO oO0ydeHus. B kiacce oOpraHH3yIOTCS
HECKOJIBKO pab0vMX 30H, B KOTOPHIX OYAYT pacrojiaraThCsi pa3HbIe pacTBOPHI M BemlecTBa. [ pymmsl
yUYaIIHUXCSt TOOYEePETHO BBITIOJHSIOT UCCIIEAOBAHUS B OJJHOM 30HE, 3aTEM MEPEXOIAT BO BTOPYIO 30HY
U T. 1.
3agaHus K YPOKY

1. 3aoanue na pazsumue ¢hynkyuonanvHou epamomHocmu

Bbl yacto 3ameyany, 4To BO BpeMsi roJioi€la TPOTyaphl U TOPOTH MOCHINAIOT aHTUIOJIOJIEAHBIM
peareHTOM. B KauecTBe peareHTa HCIOIB3YIOT MOBAPEHHYIO COJb MK XiopucThiii Kanbiuii (CaCly).
Kako#t pearentr Oyner Oonee >(PQPEeKTHBHBIM [JII YHMUYTOXKEHHUS JIbJa, €CIM OBbUIO TOTpPayvyeHO
OJINHAKOBOE KOJMYECTBO BEILIECTBA MOBAPEHHOMN COJM U XJIOPUCTOTO KaJbIUsS (CTOMMOCTh PEareHTOB
He yunuTbiBaeTcs)? OTBET MOSCHUTE.

Pewrenne:

[Ipn momaganum Ha JEM BEUIECTBO MOCTENEHHO pacTtBopsercs. Ilpu pactBopenuu B Boje 1
MOJIb XJIopuaa HaTpus Aa€t 1o 1 mose nonoB Hatpus (Na+) u xmopa (Cl-). IIpu pactBopenun 1 moib
CaCl, obpasyercst 1 MOJb HOHOB KaJIbIlKsi M 2 MOJIb HOHOB XJiopa. PacTBop xyopuaa Kajblus Oyaer
3aMmep3ath MpH 0oJiee HU3KOU Temmeparype (Mpu yCIOBUH OJUHAKOBONW KOHIEHTPALUU MOJIB/KT BOJIBI)
10 CPAaBHEHUIO C PaCTBOPOM XJIOpHUAA HATPUsL. A 3HAUUT, U F3PPEKUBHOCTH €0 OYAET BHIIIIE.

2. 3aoanue onsa noocomoexu k I A, BIIP

K xopo1io pacTBOPUMBIM 3JIEKTPOJIMTAM OTHOCHUTCSI:
TUAPOKCHT Oapus;

— —

)
2) dochar maruus;
3) cyabdua memu(Il);
4) kapOoHat Kaibius. Otsert: 1.
2. DJIEKTPUYECKHUI TOK IPOBOIMUT PACTBOP:
1) STUIIOBOTO CIIUPTA;
2) TITUIEPHHA,;
3) IIIIOKO3BI;
4) rugpokcuaa kanbius. OTeer: 4.
3. VCTaHOBHTE COOTBETCTBUE MEXK/TY BELIECTBOM M 00pa30BaBIIUMUCS HOHAMHU (C yIETOM

KO3 PUIIHEHTOB).



SJIEKTPOJIUT A) H2SO4 HNOHbI
b) Na;SO4 B) NaOH 1) Na+ + SO2—

2) Na+ + OH- 3) 2Na+ + SO2—
4
4) 2H+ + SO2-
4
5) H+ + SO2—
4

A|b|B

Ortser: 4, 3, 2.

Tembl npoeKmuwIx U UCCIe008AMENbCKUX pabom
1. T'maparHas Teopus pactBopoB 1. 1. Mennerneesa.

2. CTaHOBIICHHE OCHOBHBIX MOJI0KEHUH TCOPUH DIIEKTPOIUTHYUECKO# aucconmanuu C.
Appennyca u B. OctBanbaa.

3. Ompeenenue 31EKTPONPOBOIHOCTH PACTBOPOB BEMIECTB B HEBOIHOM Cpe/Ie.
4. OmnpenencHre MOJIIPHOM MacChl HEAIEKTPOIUTAKPHOCKOTUYECKIM METOIOM.
5. BbIsiBIIcHHE 3aBUCUMOCTH 3JIEKTPOIPOBOJIHOCTH OT KOHIIEHTPAIIUI HOHOB B PACTBOPE.

Ypok 4. «I'anozenwvr»

Tema akTyanpHa IS yYalIuXcs, TaK KaKk ©UMeeT OOJIbIIOE 3HAYCHUE IS KU3HEACITSIIbHOCTH
yenoBeka. [[puMeHeHre rajoreHoB U uX COeIMHEHUH OTPOMHO. 3HAHHWE CBOMCTB 3TUX BEIIECTB U UX
COCTMHEHUH o0ecrieunT O6e30macHoe 00paleHne ¢ HUMH, PaCIIUPUT KPYro3op 00ydaeMbIX.

Tun ypoka: 06001IeHHE 1 CUCTEMAaTH3aIUs 3HAHUK C MPUMEHEHUEM JIEMOHCTPAIMOHHOTO
IKCIIEPUMEHTA.

Iens ypoka: co3aarh yCJIOBHS A1 0000IICHUS 3HAHUHM 0 (PU3UIECKUX U XUMUUYECKUX CBOMCTBAX
rajJjioreHOB, MX MPUMEHEHUY 1 3HAYCHUHU B KU3HU YeJIOBeKa; (OpMUpPOBAHUS NTO3HABATEIIBHBIX
YHUBEPCAIbHBIX YU€OHBIX JCHCTBUM, YMEHUS I1€JICHAIIPABICHHO HAOIIOAATh 32 XUMUYCCKUMHU
MPOIIECCaMH.

[TpoA0mKUTENBHOCTD YPOKA: OJIMH akaJieMuueckuil yac. [ImanupyemMbie pe3yabTaTh:
Ilpeomemmuvie:

* XapaKTepHu30BaTh (PU3NUYECKUE U XMMUYECKHE CBOMCTBA HEMETAJIJIOB HA MPUMEPE TaJIOTCHOB;

*  MIPUMEHSATH OJJUH U3 OCHOBHBIX METOIOB ITO3HAHKS: HAOJIIOICHHUCE;

*  OIMCBHIBATh CBOMCTBA TaJIONCHOB B PA3JIMYHBIX arperaTHbIX COCTOSTHHUSX, BBIJCIISS UX
CYIIECTBEHHbBIE TIPU3HAKH.

Memanpeomemmubvie:

*  TI03HABaTEJIbHBIC: MPOBOIUTH HAOIIOACHUS U OTIMCHIBAThH MPU3HAKU U YCIOBUS TCUCHUS
XUMHUYECKUX PEaKIUi, JeJIaTh BHIBOJIbI HA OCHOBE aHAIM3a HAOFOJACHHH 3a SKCIIEPUMEHTOM,
MOJIy4aTh XUMAYECKYIO HH(POPMAIIHIO U3 Pa3IMYHBIX HCTOYHUKOB;

' PerynasiTUBHBIE: MPOTHO3UPOBATH PE3YNIbTAT YCBOCHUS YUeOHOTO MaTepHana, OleHUBATh
KauecTBO M YPOBEHb YCBOEHHS Y4eOHOTO MaTepuaa;

*  KOMMYHUKATHBHBIE: TIOJTHO U TOUHO BBIPA)KaTh CBOM MBICIIH, ApTYMEHTHPOBATH COOCTBEHHYIO
TOYKY 3pEHHS, BCTYNaTh U MOJICPKUBATh TUANOT; 3(h(HeKTUBHO paboTaTh B Mape Wiy Tpyme npu
pelieHnn y4eOHbIX 3a/1a4.

JluunocmHuowie:

*  OIICHUBATh YPOBEHb YCBOCHUS Y4eOHOTO MaTepuaia, UCXO U3 COUATBHBIX U TMYHOCTHBIX
IIEHHOCTEH;

*  TIPOSBISATH MO3HABATEIHHBIN HHTEPEC, HAPABICHHBIN HAa U3y4YeHHE YIeOHOTO MaTepuaa.



OO0opynoBanme, nporpaMMHoe o0ecrieyeHre H PacxXoHble MaTepuaJbl

AIIXP; cnupTOBKa WM 3JIEKTPUUYECKAsl TNIUTKA; IITATUB; BOPOHKA; COJISIHAS KMCIIOTA (KOHIL.);
auxpomar Kaiust uiam apyrue okuciurenu (MnO2, KMnOgy); pactBop 6pomuia kamust 2%-HbIi;
pactBop noauaa Kanus 2%-Hblid; pacTBOP JIAKMYCa WM APYroro Kpacutens (pyKCHHa); pac- TBOP
xyopuja xenesa (II) cBexxenpuroToBIeHHbIN; KpaXMallbHbIN KJI€HCTep; akTUBUPOBAHHBIN yroib; 5%-
HBII PacTBOP CyAb(UTA HATPUS; KO KPUCTAIUIMYECKUN, OpOM B aMITysie, OpOMHas BOJIa, TEKCaH;
CIHMPT STHIIOBBIN; TPOOKH ISl MPOOHPOK; MPOOHPKU; MUHEPAJIBI, COJIEpKAIIHe TaoreHsl ((paroopur,
KaMEHHas COJlb, CUJIbBUHMT).

Xox ypoka

Jrtan ypoka 1. Opranu3anmoHHbIi

[Ipeanonaraemas npoa0BKUTENBHOCT: 1—2 MuH. [lenarorunueckast 1eATeTbHOCTD YUUTENS:
IIPOBEPSIET TOTOBHOCTh K YPOKY, OpraHU3yeT padoTy Kjlacca Ha YpOKe, CO3JAET MOI0KUTEIbHBIN
SMOIMOHAJIBHBIN HACTPOH y 00yJaroIUXCsl.

VYyeOHas 1eATenbHOCTh 00YyJaloIUXCs:

SMOIIMOHAIBHO HACTPAUBAIOTCS HA MPEACTOANIYIO YUEOHYIO IS TEIbHOCTh

JTan ypoka 2. AKTyajau3ainus 1 00001eHne 3SHaHUii

[Ipenmoaraemas IPOOJDKUTEIIBHOCTE: 6 MUH. [lenarorndeckas A€ TeIbHOCTh YUUTEIIS:

MIPOBOJHT (PPOHTATBHYIO OeCceTy; aKTyaTu3UPyeT UMEIOIIHECs 3HAHUS, TOMOTaeT 0000IEHUIO
3HAHWM;

co31aéT i oOyyaromuxcs NpoOIeMHYIO CUTYallNIO; MOOYXK/IaeT K BHICKA3bIBAHUIO IPEIOKEHHI O
crocobe U CpecTBaX JOCTUKEHUS OCTAaBICHHOM 11eITH.

Paboma ¢ mepmunamu u nonamusamu.

[ToBTOPHUTE ¥ 0OOOITUTE 3HAHUS yUAIIMXCS 00 OCOOCHHOCTSIX CTPOCHHS HEMETAILIOB, Pa3HOOOPa3HBIX
arperaTHbIX COCTOSTHUSIX BEILIECTB, MHOI00Opa3uu IIBETOBBIX OTTEHKOB BEIIECTB, MX XUMHUYECKOI
AKTUBHOCTH.

Ilocmanoska npobremnozo sonpoca:

Korzaa roBopsT 06 akTUBHOCTH METAJUIOB, TO OOpAIIAIOTCS K PsiAy HanpsikeHui MetamioB. OH
MOKa3bIBAET, KaKOil MeTasu1 0ojiee aKTUBEH U MOKET BHITECHUTh MEHEe aKTHUBHBINA METAlI U3 pacTBOpa
ero coju. Mo>kHO JId IPUMEHUTH JAHHBIN MOJIXO0/ P XapaKTepucTuKe rajoreHoB? Kak npaktuuecku
3TO OCYIIECTBUTH?

VYueOHas 1eATeNbHOCTh 00YUaIOUXCS:

OTBEUAIOT Ha BOIMPOCHI, BHICKA3bIBAIOT CBOU MPEATIOIOKEHUS, MPEJIaratoT U COTJIaCOBBIBAIOT C
YUUTENIEM TEMY U LeNb YPOKa; 00CYKIaI0T CIOCOOBI U CPEACTBA JOCTHKEHUS LIEIH.
IIpeononazaemviii omeem na onpoc.

Bo3MoxHO, eciii uCnoib30BaTh PACTBOPHI COJICH, 00pa30BaHHBIX rajlOreHAMH.

Cnocob pewenus.

[IpoBecT XMUMHUYECKUN HKCIEPUMEHT U KCIIEPUMEHTAIILHO JI0Ka3aTh BO3MOKHOCTh BBITECHEHUS
MeHee aKTUBHBIX TaJIOT€HOB 00Jiee aKTUBHBIMU

Jrtan ypoka 3. Ilpumenenue 3HaHUI B HOBOH CHTyallu

IIpenmnonaraemas IpoAOJDKUTENBHOCTD: 25 MUH. Ilenarornyeckas neATeIbHOCTD YUUTEIS:

1. Yuurens Benér QpoHTanpHyr0 Oecelly, B KOTOPOH OOCYKHAIOTCS OCHOBHBIC BOIPOCHI:
MIOJIOKEHHE TalloreHoB B Ilepuoanueckoil cucreMe; M3MEHEHUE DPAJUycOB aTOMOB TI'aJIOTEHOB,
U3MEHEHHE UX HEMETAJUIMYECKHUX CBOWCTB; CPAaBHMUTEIbHAS 3JIEKTPOOTPULATEIBHOCTh T'aJIOTE€HOB,
OKHUCJIUTEIbHBIE CBOMCTBA, TUM KPUCTAININYECKON PEIIETKU, arpEraTHOE COCTOSIHUE TAJIOTEHOB.



2. TIpoBoauT IeMOHCTpaui0 (PU3MYECKUX CBOWCTB: Opoma W moma. HarpeBaHue KpHCTaUTHKa
MoJ B MpoOupKe. 3HAKOMCTBO 00ydaeMbIX C SIBJICHHUEM cyOaumayuu. PacTBOPUMOCTh HOJA B BOJE H
criupre. JleMOHCTpanusOpOMHOMBOIBI.

3. Tlpeanaraer pemuTh SKCIEPUMEHTAIBHYIO 3a7ady: pa30aBlICHHBIC PACTBOPHI HOAa W Opoma
OuYeHb cX0H. Kak MOXHO pa3nuyuuTh 3TH pacTBOPbI?

OTmeudaeT NpaBUIIBHOCTh ONIPEIEJIEHNS HO/1a C TIOMOILBIO KpaxMalla ¥ YKa3blBaeT Ha HOBbIN
crnoco0, OCHOBaHHBIN Ha Pa3HOI PaCTBOPUMOCTH TJIOTEHOB B BOJIE M HEMOJISIPHBIX PACTBOPHUTEIISX.

JleMOHCTpHpYeT PacCTBOPUMOCTH OpoMa M MoJia B TeKcaHe. B mpoOupku ¢ OpoMHOM 1 HOTHOM
BOJIOM HayMBaeT 1o 1 mul rekcaHa. 3akpblBaeT IpoOUpKU poOKoil u BeTpsixuBaeT. PacTBop 6poma B
reKCaHe OKpaIIUBaeTCs B KENTO-KOPUUHEBBIN 1[BET, HOJA — B (PHOJIETOBBIM 1IBET. YUEHUKH JIOJIKHBI
C/IeNaTh BBIBO/IBL.

4. Tpeanaraetr 00y4aeMbIM JaTh XapaKTEPUCTHKY XUMHUYECKAX CBOMCTB OpoMa M HOJIa: C KAKUMH
KJIJacCaMM BEILECTB OHU PEearupyroT, yTo oOpa3yeTcs B pe3yibTare mpoTekaHus peakuuil. [Iposepser
MIPAaBUJILHOCTD HAIIMCAHUS YPABHEHUHN PEAKIU.

Bo3sBspamiaercs k npobiaeMHOMY Borpocy. OTMedaeT, YTO XMMHUYECKHE CBOMCTBA FraJIoOT€HOB
3HAYUTENBHO mupe. B aToM MOXkHO yOenuThbes, pojienas psj onbiToB. OOpaiiaeT BHUMaHHE Ha
0COOEHHOCTh MPOBEACHUS SKCIIEPUMEHTA: BCE OMBITH OYAYT IPOBOAUTHCS B OJIHOM NpUbOpe,
KOTOPBIN Ha3bIBAECTCS «AMIMApaT I MPOBEACHUS XUMUYECKUX PEAKIUN».

OmnuceIBaeT KOHCTPYKITHIO TTpuOopa. OTMEUaeT, 9To M3-3a BRICOKOW aKTUBHOCTH XJIOPA PEaKIIUH
MIPOTEKAIOT 0YEHb OBICTPO, IOATOMY HEOOXOAUMO BHUMATENIBHO CIEAUTH 3a MPOTEKAIOIIUMU
nporeccamu. J[eMOHCTPUPYET ONBIT COTJIACHO MHCTPYKIUU.

6. TIpocut 3aHecTH pe3ysbTaThl SKCIIepUMeHTa B Tabuuity. [IpoBepsieT MpaBUIIbHOCTD HAMCAHHS
HaOIOACHUI U YpaBHEHUN peaKIlil.

7. Ilpeanaraer ydamyMcsi BBIIHCATh M3 y4eOHHMKA OOJACTH HPUMEHEHHs TaJOreHOB U MX
COCTMHECHUH (MPU HAJTMYUU BPEMEHH).

Y4eOHasI eI TeIbHOCTHO O yJaOIUXCSI:

1. OTBewaroT Ha BONPOCHl YYUTEIsd, NPH HEOOXOAUMOCTH KOPPEKTUPYIOT — OTBETHI
OJIHOKJIACCHUKOB.

2. Habnronarot 3a IGMOHCTpaIKeil OIbiTa, B pa004nX TETPasIX JETal0T KPATKUE 3aIHCH.

3. [lpuanMaroT ydactie B OOCYKACHHH CHOCO0a pEHICHUs SKCICPUMEHTAIbHOW 3a1adyH,
IpeularaloT cBou crocoOsl. HaOmronaroT 3a peMoHcTpanueil onbita, yOeXIaroTcs B NPaBUIBHOM
orbope crocoba peleHus 3aJadyd  C I[PUMEHEHHEeM Kpaxmasa. 3aluchlBalOT — Pe3yibTaThl
9KCIEPUMEHTA B TETPAIH.

4. 3anuChIBAIOT  ypaBHEHHMsS  PEAKUHMid TaJlOTeHOB C MeTalaMd M HEMeTaUIaMH.
OnnHN300y4aeMbIX3a4NTHIBA€TCBONBAPUAHTOTBETA.

5. HaOmromaror3anpoBeicHHEeMIKCIIEPUMEHTA.

6. 3aHOCAT pe3y/bTaThl HAOMIOCHUI B TAOJHILY.

3anuchIBalOT B pabOUvyr0 TETPaab COSAMHEHUS U UX TPUMEHEHUE B PA3IMUHBIX 00IACTAX
JIeSITeILHOCTH YeJIOBEKa

Jrtan ypoka 4. KoHTpo.1b ycBOeHUs1, 00CyKIeHHE JONMYIIEHHBIX OIIMO0K M HX KOPPeKIHs
IIpenmnonaraemas IpoAOJDKUTENBHOCTD: 6 MuH. [legarornueckas AeAT€IbHOCTD YUUTEIS:
OpraHu3syeT oO0CyXJIeHHE Pe3yIbTaTOB YpPOKa, HABOAALIMMHU BOIIPOCAMH ITIOMOTa€T BBISBUTh
IIPUYNHHO-CIIEACTBEHHBIE CBS3U MEXK]y CTPOCHUEM TAJIOTEHOB U UX XMMHYECKON aKTUBHOCTBIO.
VYuebHast AeATeNbHOCTh 00YUaIOIIUXCSL:

JIENAI0T BBIBOJBI O XUMHUUYECKON aKTUBHOCTHU T'aJIOTEHOB

Jrtan ypoka 5. UHpopManus 0 1oMalIHeM 3aJaHUM U pediexkcus
[Ipennonaraemas IpoAOJDKUTENBHOCTE: 6 MuH. [leqarornueckas AeAT€IbHOCTD YUUTEIS:



HH(OOPMHPYET O TOMAITHEM 3aJaHiH, JaéT KOMMEHTApUI 10 €r0 BHITIOJTHEHHUIO;
mpeiaraeT aHkeTy pediekcuu K ypoKy U Mpeajaraet paccuutarh « THAUBUIYyaTbHBIN HHIIEKC
KauecTBa ypoKay;
MTOABOTUT PEICKCUBHYIO CTATUCTHKY YPOKA IO KOJWYECTBY YICHHKOB, Y KOTOPBIX HHJICKC KauyecTBa
BBIIIIE 3HAUCHHA S;
JEMOHCTPHUPYET 3aIKCh MTPOOJIEMHOTO BOIPOCA U IENI ypoKa, cripammmBaet: «Kak BbI 1ymaeTe, penéH
JIM IPOOJIEMHBIN BOIIPOC, TOCTUTHYTA JIU IIEITh ?»
Y4eOHas 1eATeIbHOCTh 00YJaIOUXCS:
3aJIAI0T YTOYHSOIINE BOIIPOCHI O BBITIOJHEHUH JIOMAIITHETO 33JaHHs; PACCUUTHIBAIOT
«MHauBHAYyanbHBIN MHAEKC KAYECTBA YPOKay;
OTIPEJICIISIOT CTENICHh COOTBETCTBHS ITOCTABIICHHOW IIEJTH U PE3YIbTATOB JEATCIILHOCTH; CTEIICHB
CBOETO TPOJIBIKEHUS K TICIIH;

BBICKA3bIBAIOT OIICHOYHBIC CY)KJICHUS U COOTHOCAT PE3YJIbTAThl CBOCH JCSITEIILHOCTH C TICITBIO

ypoKa.

MarepuaJibl 1Jis1 IOATOTOBKHU K YPOKY

WNHcTpyKius K 1eMOHCTPAIlMOHHOMY OTBITY «[ amoreHsm.

B xonOy-peaktop momemniaror 6—7 r AuXpomarta Kajiusl, B BOPOHKY IPHIMBAIOT
KOHLIEHTPUPOBAHHYIO COJIIHYIO KUCJIOTY 00bEMOM 10 mi1.

+ ITlepBbIi MOTJIOTUTENIBHBIN COCY/] 3AMOJHSIOT PACTBOPOM KPACUTENIS, HAIIPUMED JTAKMYCOM.

+ Bo BTOpOIi cocyn HamMBaroT 5%-HBII pacTBOp OpoMHuIa Kaiusi, B TpeTuii — 2%-HbIil pacTBOp
MOANJIA KaIHsl U JOOaBIISIIOT KaIuTio OYeHb pa30aBICHHOI0 KpaxMaibHOTO Kielcrepa.

+ B 4eTBEpTHI MOTIOTUTENBHBIN cOCya pacTBOp xiopua xenesa (1), momyueHnHbrit
pacTBopeHueM nopoiika xene3a B 10%-Hoi constHOM KucnoTe.

+ IlaTelii ¥ mIECTON COCY/IBI 3aMOIHSIIOT COOTBETCTBEHHO 5%-HBIM paCTBOPOM LIEIOYU U
aKTUBUPOBAHHBIM YTJIEM.

B kon0y npuiuBaioT CONSHYIO KHUCIOTY M HArPEBAIOT CMECh HA ANEKTPUUYECKOM MIUTKE WU
cnuproBke. OOpamaroT BHUIMaHKUE Ha IIBET BbIAeIsAoNIerocs xjiopa. IlocrenenHo kosba 3anonHsercs
XJIOPOM U B MOTJIOTUTEIBHBIX CKIITHKAX MPOUCXOIUT 00ECIIBEUNBAHUE PACTBOPA KPACUTEIIs,
MOSIBJICHHE KENTOM OKpacKu B pacTBOpe OpoMuUa Kallusi — MPOUCXOAUT BbleieHue Opoma. PactBop
MOMJIA KaJIHsl IPUOOPETaeT CHHIOI OKPACKY, a UyTh 3eJIEHOBAaThIN pacTBOp xyopuaa xeinesa (II)
CTAaHOBHUTCS KENTHIM BClIeCTBUE 00pazoBanus ximopuaa xenesa (I11). Oopamume enumanue! Tlocne
HaOJI0IEHUS 11eJ1Ieco000pa3HO CPaBHUTHh UCXOJIHBIE PACTBOPHI PEArupyIOIINX BEIIECTB U PACTBOPHI,
MOJIyYMBIIMECS B pe3ynbTare peakuuu. Ha ocHoBe HaOMIOeHUI YUEHUKH COCTABIISIIOT YPaBHEHUS
peaKIui.

NMOMOLLUBbYYUTEJIO

MartepuanbignakonMpoBaHus
Tabnuuape3yibTaToBHAOMOACHHI
PesynbTatbiHaOmoaeHuit
Pearupyrouniue Beniecrasa

PactBop makmyca [KBr Kl FeCl;

LBeT ncxomHOrO pacTeopa

HBCT pacTBOpa Mmocie BSaHMOHCﬁCTBHH C XJIOpOM

'YpaBHEHUS peakuuit -




TeopeTnyeckoe nosicHeHUe

Jlj14 noJtydeHus XJiopa U3 COJITHOM KUCIIOTHI B J1a0OPaTOPUU UCHOJIB3YIOT pa3InyHbIe
OKHCITUTENN — TIepMaHraHaT Kajus, JMOKCUI MapraHia, TuxpoMaT Kanus. Peakuus Mexay CoJsTHOM
KHCJIOTOW M MEPMaHTaHATOM Kalus UAET IPU OOBIYHOM TeMIIeparype, MpH JETKOM HarpeBaHUH C
COJISIHOM KMCJIOTON B3aUMOJEHUCTBYET TUOKCU Mapranua. boyiee cuiibHOro HarpeBaHusi TpedyeT
peaknus quxpomara Kaius ¢ COJstHOM kucnoToi. [locnennss peakuus ynoOHa tem, 4yto 6e3
HarpeBaHus OHa He UAET U BbIJIEJIIEHNE XJlopa Ipekpaniaercs. CKOpoCTh IPOTEKAHUS PEAKIUI C
MPUMEHEHHEM TIEPBBIX JIBYX OKHCIHUTEICH PErylupyeTcst mogadeld CoMTHORKUCIOTHL. [lomydenue
XJIOpa MPOBOJAT B ammapare Juid poBeieHus: XxuMudeckux peaxiuii (AIIXP).

[Tpumenenne npudopa AITXP no3BosiseT NO3HAKOMUTD yYaIIUXCs ¢ PU3NIECKUMU U
XAMHUYECKHMHU CBOWCTBAMH XJIOpA — IBETOM, arperaTHbIM COCTOSTHUEM, CIIOCOOHOCTHIO
o0ecIBeUnBaTh OPraHUYECKUE KPACUTEINHN, BBITECHATh MEHEE aKTUBHBIE TATIOTEHBI U3 MX COJIEH,
OKHUCJISITh HEKOTOPbIE HEOPraHUUECKHUE COETUHEHMS 10 00Jiee BBICOKUX CTEIIEHEH OKHCIIEHUSI.
VYpaBHEHHS NPOTEKAOIIMX PEAKIINN:

K2Cr207 + 14HCI = 2KCI + 2CrCl3 + 3Cl2[] + 7H20 2KBr + Cl, = 2KCI + Brz
2Kl + Cl2 = 2KClI + I

2FeCl; + Cl2 = 2FeCls

MeTtoauyeckne KOMMEHTAPHHU

PexomeHryeTcst OCTaBUTh CKIISTHKH C pacTBOpPaMH JIAKMYyca, OpOMHUIa KaJIvsl, HOTU/Ia KaIus U
xnopuna xene3a (II) Ha reMoOHCTpalMOHHOM CTOJIE /171s1 CPAaBHEHHUS C Pe3yJIbTaTaMu OTIBITOB.

N3-3a oTcyrcTBUs Xnopunaa xenesa (I11) B mkonpHOM KaOWHETE €ro MOYKHO 3aMEHUTH
CBEKETIPUTOTOBIICHHBIM pacTBOpoM cyibdarta xkene3a (I1). Eciu kpucramnoruapar cynbdara xeneza
(IT) cTan »kEnTHIM, TO PAaCTBOP MOJKHUCIISIFOT CEPHON KHCIIOTOW M MIOMENIAIOT B PACTBOP KYCOUKU UITH
MOPOIIOK BOCCTAHOBJIEHHOTO *kele3a. Yepe3 HEeKOTOpoe BpeMs pacTBOP U3MEHUT CBOIO OKPACKY.

HeGonpioe koau4ecTBO OPOMHOM BOJIBI MOKHO TOJTYYHUTh, TIPHIIUBAsI KPaCTBOPY Opomuaa
KaJIusl HECKOJIBKO Karenb npenapara «benusnay, ¢ mocieayonmm NoIKUcIeHHeM 00pa3oBaBIIeiics
CMECH CEPHOM KUCIIOTOM.

Obpamume enumanue! B NOrIoTUTENbHBIE CKIITHKH HAJTUBAIOT TAaKOW 00BEM KHUAKOTO
pearenTa, 4ToObI MepeKphIBaIl HIDKHEE OTBEPCTHE KoJnauka Ha 3—4 mMm. B npoTuBHOM citydae, mpu
OXJIXKJCHUH Mpubopa OyaeT MPOUCXOAUTD 3acackiBaHue KUAKOCcTU. OHa OyJeT nepennBaTbes U3
OJIHOM MOTJIOTUTENILHON CKIITHKU B Ipyryto. Jpyroii npuém npeaoTBpalieHus 3acacblBaHus
KUJKOCTU — BbIpaBHUBAaHUE aTMOC(HEPHOTO JaBJICHUS U IaBJIeHUS BHYTpU cocyna. [[ist atoro
OTKPOMTE Ha HECKOJIBKO CEKYH]I TPOOKY BOPOHKH ISl pa0OTHI C BPEAHBIMU BEIIECTBAMHU.

Puc. 10. Annapar a5 IpoBeICHNUS] XUMUYECKUX PEAKIIUM

3agaHus K ypoKy
l. 3adanue na pazeumue GYHKYUOHATLHOU 2DAMOMHOCIU



C nmaBHUX BpeMEH U1l OTOSTMBAHUS TKAHEH MCIIOIb30BAIH MPOAYKT B3aUMOJICHCTBUS XJI0pa CO
IETIOYBI0 — TUIIOXJIOPUT HaTpusa. Ha 4éM OCHOBaHO MPUMEHEHHE 3TOTO BEIIECTBA ISl OTOCIUBAHUS?
B kakoii TOrnoTUTENFHON CKIITHKE MOKET 00pa30BaThes JaHHOE BemecTBO? OTBET NOSCHUTE.
Pemennue:

['MmoxiopuT npu HarpeBaHUH U Ha CBETY JIETKO Pa3JlaraeTcsi ¢ BBIICIIEHUEM KHCIOPOIa, KOTOPBIH
orOenuBaeT TkaHu. BemiecTBo 00pa3yeTcst B MOTIOTUTEIHHON CKIITHKE C pAaCTBOPOM THAPOKCHIA
HaTpHSI.

2. 3aoanue ons noocomosku k I'HA, BIIP
3anummuTe ypaBHEHHUE Peaklny B3auMoIeicTBUs okcua Mapranmna (IV) ¢ consHo#t KucaoTou.
VYKaxuTe OKHCIUTENb U BOCCTAaHOBUTENb. PaccTaBbTe KO3(h(ULIMEHTHI B ypaBHEHUU PEAKIINU C
TTOMOIIIHIO0 METO/1a AIEKTPOHHOTO OaaHca.
Pemenue:
DNeKTPOHHBIN OanaHc:
1 Mn+4 + 2e [J Mn+2
1 2CIlH{-2e [J CIO )
VYpaBHeHHE peakuu ¢ KodhdulreHTamu:
MnO- + 4HCI = MnCl; + Cl>[J + 2H20
MnO; uim MapraHerl B CTeIeH! OKUCICHNUs (+4) sIBIsICTCs: OKUCITUTENeM, colisiHas kuciora (Cl-) —
BOCCTaHOBHTEJIEM.
KoHTponbHBIE BOITPOCHL:
MOHO 11 UCIIOJIB30BATh IS MOTJIOMIEHUS XJI0pa aKTUBUPOBaHHBIN yrois? Kakue onbIThl
MOKa3bIBAIOT PA3IMYHYIO0 aKTUBHOCTb T'aJIOTEHOB?
Tembl npoekmHbIX U UCCTIE008AMENLCKUX PAOOM.:
[IpumeHeHne rajJoreHoB U UX COEUHEHMI B MeauuHe. OnpeaeneHue coepKanus Xjaopa B
XJIOpPUPOBAHHOM BOJIE.
Onpenenenrne MacCOBOM J0JIH XJIOPH/IAa HATPUS B KOJIOACHBIX U3AENUAX. 3arpsisHeHNE XJI0pUAaMHU
MOYBBI B TOPOACKUX pailOHaX.
Bnusinue Xjg0pua-uoHOB Ha POCT M pa3BUTHE PACTEHUH.

Ypok 5. «Ceposooopoo, cynvgpuovy

Basicno



[To conmeprkaHUIO B 3eMHOM KOPE Cepa OTHOCUTCS K PACIPOCTPaHEHHBIM XMMUYCCKAM djieMeHTaM. Ha
JIOJII0 aTOMOB cephl mpuxoautcst okoio 0,05% ot maccel 3eMHO# Kopbl. Cepa BCTpedyaeTcs U B
CBOOOTHOM COCTOSIHHH (CaMOPOHAsI Cepa), ¥ B BUJIE Pa3IMYHBIX COSITUHEHHH, TIABHBIM 00pa3oM,
cynbhuIoB U cyiibdaroB. Cepa — 3JIEMEHT, 6€3 KOTOPOro HE MOXKET CYIIECTBOBATh KH3Hb, OHA BXOJHUT B
COCTaB OETKOBBIX MaKPOMOJIEKYI. BaKHEHIINMHU COSAMHEHHSMHU CEPHI, B KOTOPBIX OHA MPOSIBIISET
OTPULIATEIBHYIO CTENEHb OKUCICHHS, SBISIOTCS cepoBopopon HaS u cynshuasl. CepoBogopom —
OCCIIBETHBIN Ta3 C PE3KUM, OYEHb HEMPHUSTHBIM 3aIIaXOM TYXJIBIX SIHILI, TOYHEE MPOTYXIINE U1 TaXHYT
cepoBonoponoM. OpraH oOOHSHUS YellOBeKa OYeHb YYBCTBHTENEH K 3aIaxy cepoBopopoa. Omymaercs
BCEro ojHa MUWUTHapaHas rpamma HyS, comeprkamiasics B 1 1 Bo3ayxa.

CepoBo0pOI BCTPEYALeTCS B MPUPOJIC B COCTABE BYJIKAHMYECKHUX T'a30B, COAEPKHUTCS B IPUPOTHOM U
MOITyTHOM He(TSHOM razax. MuHepanbHasi BOJIa M3 HEKOTOPBIX UCTOYHUKOB COJEPKUT PACTBOPEHHBIH
cepoBoopo, Hanpumep B [Isturopcke, Maiiecte. CepoBo1opoiHas MUHEpaIbHAs BOJIA IITUPOKO
WCTIONIB3YeTcs B JieueOHBIX nensix. E€ mbploT, ¢ Hell IPUHUMAIOT BaHHBEI.

BwMmecte ¢ TeM cepoBOAOPO] OUCHB SI0BUT. ECIH BABIXaTh CEPOBOIOPOJ Ha MPOTSHKEHHMH HEKOTOPOT'O
BPEMEHHU JaKe€ B MUHUMAJILHBIX 00bEMaX, TO BO3MOXHO MOIYYHTh TskENoe orparienue. OH oOpa3yercs
IIpy THUCHUH CEPOCOACPIKAINX OPraHNICCKUX BEIICCTB M3 PA3JIMYHBIX PACTUTCIBHBIX U ) KUBOTHBIX
OCTAaTKOB. DTUM OOBSCHSIETCS XapaKTePHBI HEMPHUSATHBINA 3aMlaX CTOYHBIX BOJI, BHITPEOHBIX SIM M CBAJIOK
Mycopa.

Tun ypoka: koMOMHUPOBaHHBIN (YPOK U3ydeHUs1 HOBOTO Marepuana) Kiacc: 9

Lenb ypoka: cozmanue ycIoBUM Ui U3ydeHus 1a00paTOPHBIX CIIOCOO0B MOTYyYEHHUS CEPOBOAOPOAA,
ero (U3NYeCKUX U XMMHUYECKHUX CBOMCTB, KAUYECTBEHHBIX PEAKIUi Ha CEPOBOJOPO.I U CYNIb(UIbI,
(bopMHpOBaHMSI TO3HABATEIBHBIX YHUBEPCATbHBIX IEHCTBUH.

[Tpo1oKUTENBFHOCTD YpOKa: OAUH aKaJeMUYECKUI Yac.

[1nanupyemble pe3ynbTaThl:

Ilpeomemmuvie:

¢ IPHUMECHATH OCHOBHBIC METO/bI IIO3HAHM: Ha6J'IIOI[eHI/Ie, OKCIICPUMCECHT,

' XApaKTCpU30BaATb (l)I/ISI/I‘IeCKI/Ie 1 XUMHYECKHE CBOMCTBA CEPOBOJOPOaAA, 3HATh U OCYIICCTBIIATH
Ha IMPAKTHUKE €ro IOJTYUYCHHEC B Ha60paT0pHBIX YCIIOBUAX;

* MPOBOJUTH OIBITHI, OATBEPKIAIOIINE XUMUYECKHAE CBOMCTBA CEPOBOAOPOIA;

' TIPOBOJUTH KaUECTBEHHBIE PEAKIIMH HA CEPOBOJIOPOA U CYIb(UIbL;

* XapaKTepHU30BATh B3aUMOCBSI3b MEXY COCTABOM, CTPOEHHUEM U CBOMCTBAMM Ba)KHEHILIMX
COEIMHEHUM CEPBL, B KOTOPHIX OHA IIPOSIBIISAET OTPULIATEIIBHYIO CTEIIEHb OKUCIICHUS,

+ coOnroaath mpaBuiia 0e30MacHOi pabOThI P MPOBEIEHUH OTBITOB C TOKCHYHBIM Ia30M
CEPOBOJOPOIOM.
Memanpeomemuuvle:

*  TI03HABaTENIbHbIC: OPUEHTUPOBATHCS B TEKCTaX, aHAIU3UPOBATh, 00pabaThiBaTh U
HMHTEPIPETUPOBATH MHPOPMAIIHIIO, UCTIOIH30BATh €€ ISl PellIeHuUs TOCTAaBICHHBIX y4eOHBIX 3a/1a4;

*  PEryJIITUBHBIEC: KOHTPOJIMPOBATH U OLEHUBATH PE3YJIbTAThl AEATEIBHOCTH, BHOCUTH
KOPPEKTHUBBI B UX BBIIOJHEHUE;

*  KOMMYHHUKaTHBHBIE: 3 (EKTUBHO pabOTaTh B Mape MpH pelieHnr yueOHo 3a1aun.
Jluunocmmuvie:

* Ppa3sBUBATh NPAKTUYCCKHUEC HABBIKU 110 UCIIOJIB30BAHHUIO yqe6Horo 060pyI[OBaHI/I5{;

* TIPOSIBIATH MO3HABATEIHHBINM HHTEPEC, HAPABICHHBIN HAa U3YUYeHUE XUMUYECKUX
COEIMHEHUH cephl U UX MPUMEHEHUE B )KM3HH YEI0BEKa.
OobopynoBaHue, mporpaMMHoe o0ecriedyeHre U PacXoAHble MaTepPHaJIbl



Anmapar 11 npoBeaeHust Xumuueckux peakiuii (AIIXP), ycTaHOBICHHBIN B IITAaTUBE; PU- OO I
MOJTy4EHUs Ta30B Wi anmapat Kumnmna, 3apspkeHHBIH [IMHKOM U COJISTHOM KUCIOTOMH (pa30aBieHa
BOJIOH B 00BEMHOM OTHOIIEHUH 1:2); CIUPTOBKA, JIepXKaTeib Ui MPOOUPOK, TpoOupKa ¢ mpoOKOH,
1imnaresp, NoJ0cku puiabTpoBaibHoi Oymaru (0,5 [J 6 cm), mponuTaHHBIE paCTBOPOM alleTata CBUHIA
U BBICYIICHHBIC; YHUBEPCAJIbHA WHANKATOpHAs Oymara, MUHIIET, IPOMBIBAJIKA C JUCTUILTUPOBAHHOM
BOJIOH, aKTUBUPOBAHHBIH yroib; cynbhun xenesa (1), ce- pa, consnas kucnora (1:2), mognas Boaa
(0,1%-wusr1it pactBop I2 B pactBope KI), koHIIeHTpHpOBaHHas cepHas kucioTa (98%), pacTBop cepHOi
kuciotel (10%), pactBop runpokcuaa Harpus (10%), pacTBop akmyca, KOJUICKIUS MUHEPAJIOB
(cymbhumapn).

Xox ypoka

Jtan ypoka 1. Opranu3anuoHHbIi

[Ipeanonaraemas mpoAOKUTENLHOCTE: 1—2 MuH. [lemarornyeckas nesTeTbHOCTh YUUTEIS:
IIPOBEPSIET TOTOBHOCTh K YPOKY, OpraHU3yeT BHUMaHHE Kilacca K paboTe Ha ypoKe, CO3JIaéT
MOJIOKUTEIBHBIA AMOLIMOHAJIBHBIN HacTPOH y 00yUarouXcs.

VYyeOHas 1eATenbHOCTh 00YyJaroIUXCs:

SMOIIMOHAIBHO HACTPAUBAIOTCS HA MPEACTOANIYIO YUEOHYIO IS TEIbHOCTh

Jtan ypoka 2. MoTuBanus K y4eOHoii 1eITeJIbHOCTH, AKTYaTU3alUs U 000011eHHe UMEIOIIHXCS
3HAHMH

[Ipennonaraemas npoaomLKUTENLHOCTD: 10 MuH. Ilenarornyueckast neATeIbHOCTh YUUTEISA:
NpeiaraeT yqalumMcs MpOCIylaTh CEPUIO CYKIAECHHUN U HAa UX OCHOBE ONIPEACIIUTh TEMY YPOKa 1
1enb ypoka. Ha mo0om 3Tare BbICKa3bIBaHUS CY)KIEHUH MOKHO 03BYYUTH OTBET.

O KakoM 3J1IeMeHTE UIET peyb?
1. HemeTasut, W3BECTHBIH €I11€ APCBHUM ETHITTSHAM.

2. TIpocroe BeiecTBO, 00pa30BaHHOE JAHHBIM 3JIEMEHTOM, HTPAJIO OOJIBIIYIO POJIb B TCOPETUIECKHX
MPEJCTAaBICHUAX AIXHMHKOB, TaK KaK CUUTAIOCH HanOoJiee COBEPIICHHBIM BBIPA3UTEIIEM OIHOTO
U3 «OCHOBHBIX HaYalD) MPUPOJIbI — TOPIOYECTH.

3. Haxoaurcs B 11 meproze Iepruoanueckoit cucteMbl XuMudueckux 3aementoB JI.M. Menaeneesa.
4. B coeqMHEHUAX MPOSABIISET CICAYIOIINE CTEIICHH OKUCIICHUS: —2, +4 1 +6.

5. Berpeuaercs B mpupo/ie U B BHJIE IPOCTOrO BEIIECTBA, M B BUJIE COCAMHEHHIA.

6.

OcCHOBHBIM OOBEKTOM HM3y4YEHHSI Ha YPOKE SIBIISIETCSI COCAMHEHHE JAaHHOTO AJIEMEHTa, O KOTOPOM
numet A. C. [lymkuH:
Toeoa ycnvuuan s (o ouso!) 3anax cxeepHuiti,
Kax 6yomo myxnoe pazounocw siiyo,
Hnb kapanmunuwiii cmpasic Kypusi #aposHell CepHou.
A, Hoc cebe 3adicas, omeopomu 1uyo.
[Tocne onpenenenus aneMeHTa nNpeAiaraeT yrOUHUTh TEMY YPOKa, aKIEHTYaIU3Upysl BHUMaHUE
oOyuaronuxcs Ha COeIMHEHUSIX CEPhI, B KOTOPBIX OHA MPOSIBIISIET CTENICHb OKUCICHUS —2. 3aTeM
npeiaraeT 0XapakTepru30BaTh CEPOBOIOPOI 1O MPEATOKEHHOMY TUTaHy (CM. MaTepUabl s
KOIMHUPOBAHUSA), MPOTHO3UPYS ero GU3NUECKUE U XUMHUYECKHE CBONCTBA.
[Ipennaraer ofHOMY U3 YYEHUKOB 3a4UTaTh XapaKTEPUCTHKY CEPOBOAOPOIA sl (PPOHTATBHOTO
oOcyKIeHHs B Kiacce.
VYueOHas 1eATeNbHOCTh 00YUaOIUXCS:
BBICKa3bIBAIOT CBOU MPEANOIOKEHUS, COTIIACOBBIBAIOT C YUUTENIEM TEMY U IIe]lb YPOKa, MpeiararoT
CHOCOOBI M CPEACTBA IOCTHIKEHUS TISIH.
B mapax BBIIOTHSIOT 3aJaHUS 110 XapaKTePUCTUKE CBOMUCTB CEPOBOJIOPOIA.
Y4acTBYIOT BO (pOHTAIIEHOM OOCYXICHUH TIO IJIaHy «XapaKTEpPUCTHUKA CEPOBOIOPOIa

Jrtan ypoka 3. IlpumeneHue 3HaHU B HOBOM CHTyalluH



HpennonaraeMas{ MMPpOAOJDKHUTCIBHOCTD!: 17 mun. He;[arornquKa;I ACATCIIBHOCTb YYUTCIIA:

1. OO6cyxmaer ¢ 00yJarIUMHUCS CIOCOOBI TOJIYYCHHSI CEPOBOJOPOJa B JaOOPATOPHH.
[Ipemiaraer BbICKa3aTh CYXJICHHS O COJEPKAHMUM XHMHUYECKOTO KCICPUMCHTA, HAICJICHHOTO Ha
MPOBEPKY BBICKA3aHHBIX TPEAINOJIOKEHUH, Ha H3ydeHHe (U3NYECKUX M XUMUYECKUX CBOMCTB
cepoBoiopoa. KoppekTupyer 1iaH SKCrepuMeHTa.

2. HemoncTpupyer mnosydeHue cepoBogopona B AIIXP, mpemnmaraer oOyuaromumcs
OCMBICTIUTHh ~ PE3yJAbTaTbl HAOJIONEHWI, OTBETUB Ha BONPOCH W BBHINOJHUB 33JaHUS K
JIEeMOHCTpaIMOHHOMY OTBITY «[losydenne cepoBoiopoia U U3y4eHHE €ro CBOMCTBY» (CM. MaTepHabl
U1t KomrpoBaHust). Opranusyet 00CyKASHHE OTBETOB Ha BOIIPOCHI K IEMOHCTPALIMOHHOMY OTIBITY.

3. [Ipemiaraer oOy4aromuMcs CIPOEKTUPOBATh XUMUYECKHIA SKCIIEPUMEHT, HaIleJICHHBIH
Ha YCTaHOBJEHHE (DakTa BO3MOXKHOCTH TIPSMOTO CHHTE3a CEPOBOJOPOJAA W3 TPOCTHIX BEIIECTB.
Opranmsyer o0OCykJeHHE 00 OKCIEPUMEHTAILHOM JIOKAa3aTeIbCTBE TOJYyYEHUS WMEHHO
cepoBogopoza. [logBoauT oOy4yaromuxcs K BEIBOY O Ka4eCTBEHHOM PEaKIUU Ha CEPOBOIOPO/I.

Opranu3yeT BBINOJTHEHHE 00YyUaOIIMMUCS J1a00paTopHOTO onbiTa «CHHTE3 CEpOBOIOPOIA.
KauecTBeHHBIE peakIi Ha CEPOBOAOPO U CYAb(UIBD». 3HAKOMUT YUEHUKOB C METOIUKON
MIPOBEICHUS OIBITA, pa3aaéT 3a/1aHusl, KOMMEHTHPYET HHCTPYKIIUIO IO paboTe (CM. MaTepuabl Uis
KOIHUPOBAHUA).

4. Opranu3yeT CaMOCTOSTEIIbHYIO Pa00Ty OOYJArOITUXCSI ¢ KOJUIEKIINEH MUHEPATIOB —
Cynb(puI0B, pacipoCTpaHEHHBIX B IPUpPOIe. BMecTe ¢ yueHMKaMu YyTOYHSET 1eTh paboTHI,
BKITIOYAOIIEH OIMMCaHNE aHATM3UPYEMBIX MHHEPAJIOB, MX COCTaBa U IPUMEHEHHS.

VY4eOHasAesTenbHOCTHO0yJarOIIMXCS:

1. B npomecce oOcyxaeHuss y3HAIOT O crocodax TMOJY4YeHHUsS CEepoBOAOpoJa B
naboparopun. BbICKa3bIBAIOT CYXJIEHUS O BO3MOXKHBIX (DU3MUECKUX U XHMHUYECKUX CBONCTBaX
cepoBoopoa. [ImaHupyroT SKCIIepUMEHT, HalleJIeHHbBIN Ha MPOBEPKY BHICKA3aHHBIX CY)KJICHUH.

2. OTBe4aroT Ha BOMPOCH M BBHIMOJHSIOT 33aJaHUS K JAEMOHCTPAallMOHHOMY OIIBITY
«[lonydyeHue cepoBoJOpo/a M H3yYEHHE €ro CBOWCTB» (CM. MaTepuaibl A KOIMHPOBAHUSA).
OO6cyx1a10T OTBETHI HA BOMPOCHI K AEMOHCTPALIUOHHOMY OIIBITY.

3. [IpoeKTUpPYIOT XUMHUYECKHI SKCIIEpUMEHT, HalleJCHHBbIH Ha YCTaHOBJIEHHE (aKTa
BO3MOXHOCTM  TNPSMOTO  CHHTE3a CEpPOBOAOpOJa W3  MpocThiX  BemecTtB. OOcyxaaroT
SKCIIEPUMEHTAJIbHbIE [I0OKA3aTelNbCTBA IOJIYYEHHS HMMEHHO CepoBojaopona. JlemaroT BBIBOJ O
KaueCTBEHHOM peakIui Ha CEPOBOAOPO/I.

4, Bemonssror nabopaTtopuslil onbiT «CHHTE3 cepoBoiopoa. KauecTBeHHbIE peakiinu Ha
cepoBOIOpo U CynbPuab». OGopMISIOT B pabouei TeTpaan KpaTKuii OTYET O POJIeIaHHONW padoTe
(cM. MaTepHatbl 1J1s1 KOIIUPOBAHUSA).

B napax paboTaroT ¢ KOJUIeKIIUEH MUHEPAIOB — CYJIb(UI0B, PACIPOCTPAHEHHBIX B IPUPO/IC.
OnwuchIBalOT BHEIIHUN BUJI aHATU3UPYEMbIX MUHEPAJIOB, HX COCTAB U MPOMBIIIJICHHOE TPUMEHEHHE

Jrtan ypoka 4. KoHTpo.1b ycBoeHus1, 00Cy:K1eHHe JONMYIIEHHBIX OIIMO0K M HX KOPPeKI U
[Ipennonaraemas npoaokUTeabHOCTh: 10 MuH. Ilenarornueckast 1esTeIbHOCTb YUUTENS:
OpraHu3zyeT 0O0CYXXJICHHE PE3y/IbTaTOB MCCIIEJOBAHUs, TPOBEPSET NPAaBUIBHOCTD 3alIMCAaHHbIX
YPaBHEHUH pPEeaKkUMi U CAETaHHBIX BBIBOJOB. OTMEYaeT BaXXHOCTh U3Y4aeMBbIX COCIMHEHUN U
IIPOLIECCOB, KaK B )KU3HEAEATEIbHOCTH Y€JI0BEKA, TAK U B IPOMBIIIJIEHHOCTH.

VYuebHas AeATeNbHOCTh 00YUaIOIIUXCSL:
CPaBHUBAIOT pe3yJbTaThl pabOTHI B Iape ¢ pe3yabTaTaMu, OJTy4E€HHBIMU APYTUMHU YUEHUKAMU; TIPU
HE00X0IMMOCTH KOPPEKTUPYIOT BHIBOJIbI M YPAaBHEHUSI XUMHUUECKUX PEAKLIUi

Jrtan ypoka 5. UHpopManus o A0OMallIHeM 3aJaHUH U pedieKcust
[Ipennonaraemas IpoAOJDKUTENBHOCTh: 6—7 MUH. Ilenarorndeckas 1esTenbHOCTb YUUTENS:
nHGOPMUpPYET O AOMAIIHEM 33/IaHUH, JaéT KOMMEHTAPHII 110 €ro BBIIIOJHEHHIO;



mpeiaraeT aHkeTy pediekcuu K ypoKy U Mpeajaraet paccuutarh « THAUBUIYyaTbHBIA HHICKC
KauecTBa ypoKay;
MOJABOTUT PEICKCUBHYIO CTATUCTHKY YPOKA MO KOJWYECTBY YICHHKOB, Y KOTOPBIX HHJIEKC Ka4yecTBa
BBIIIIE 3HAUCHHA S;
JEMOHCTPHUPYET 3aIUCh LIeTU YpOKa, crpamuBaeT: «Kak BbI gymaeTe J0CTUTHYTA Jin 11eib?» Ecnu
npo0iieMa He pelieHa U 1eNb He JOCTUTHYTA, IpejiaraeT 00bsICHEHHE U IIPeIaracT B IOTIOJTHEHHUE K
JOMAITHEMY 33JIaHUI0 TIOIyMaTh HaJl IPUYUHAMH STOTO.
VYuebHast AeATEIbHOCTD 00YYarOINXCS
3a/1al0T YTOYHSIOUIME BOMIPOCHI O BHIIIOJTHEHUH JOMAIITHETO 3a/IaHUsI; PACCUYUTHIBAIOT
«MHauBHAYyanbHBIN MHAEKC KAYECTBA YPOKay;
OTIPENIETISIIOT CTETIEHh COOTBETCTBUS MOCTABIICHHOM IIEJIM U PE3YJIbTATOB JIEATEILHOCTH; CTENIEHb
CBOETO MPOJBIKECHUS K 1EJIH;
BBICKA3bIBAIOT OIEHOYHBIC CYXKJICHUS M COOTHOCST PE3yJIbTaThl CBOCH NIEATETLHOCTH C IIEJIbI0 YPOKa
MartepuaJbl 1Ji OATOTOBKH K YPOKY
HNuctpykius k naboparopHomy onbITy «CHHTE3 CEpOBOAOPO/IA.
KadecTBeHHBIC peakiuy Ha CEPOBOAOPO/I U CYTb(OHIBI

+ Heo6xomumo 3KkcniepruMeHTaIbHO MPOBEPUTH, BO3MOXKEH JIM CHHTE3 CEPOBOIOPOAA U3 TIPOCTHIX
BEIIECTB.

+ INomectute B mpoOUpPKY HEMHOTO KPUCTAJUITMUECKOI cephl (Ha KOHUMKe mmnarens). HemHoro
HarpeiTe NpoOUpKy Ha COUPTOBKE, YTOOBI cepa paciuiaBuiack. JloxkauTeck, Korja cepa OCThIHET U
OCTaHEeTCs 3aKpeIuIEHHOM Ha qHe npoOupku. [loaroToBbTE MOJNIOCKY PUIBTPOBANILHOM Oymaru,
IIPONMUTAHHYIO PACTBOPOM alleTaTa CBUHLA, U MOJOCKY YHUBEPCAIbHON MHIUKATOPHON OyMaru.
CMmounTe HHAMKATOPHBIE TIOJIOCKU BOJON U3 IPOMBIBAJIKH.

+ BynpTe ocToposkHBI TIpH paboTe ¢ OymMaroi, MpoONMMTaHHON PacTBOPOM areTaTa CBUHIA!
[Tomuute! Bee coenunenus CBUHIIA CHIIBHO s10BUTHI! bepuTte 3Ty HHIMKAaTOpHYIO OyMary TOJIbKO
nunneroM! [locie paboThl He 3a0yIbTE TITATEIHHO BBIMBITH PYKH C MBIJIOM!

+ 3anoJyiHATE TPOOUPKY, HA THE KOTOPOM 3aKperieHa cepa, BOJOPOoa0M U3 anmapara Kum- na
WJIU U3 TIpUOOpa IS MoTy4eHus ra30B. Kak Hy)KHO JepKaTh MpoOHUPKY, 3aIoIHss €€ BOAOPOIOM
METOJIOM BBhITeCHEHHS Bo3ayxa? Buumanue! Ilepen paboToit ¢ BOJIOPOIOM HEOOXOIUMO €0
MPOBEPUTH HA YUCTOTY!

+ He nepeBopauuBas mpoOHpKy, BBEAUTE B €€ OTBEPCTHE BIIAXKHbIE UHAUKATOPHBIE MOJOCKH U
3aKperuTe UX, 3aKpbIB MPOOUPKY MPOOKONH. AKKYpaTHO, HECUIIBHO HarpenTe npoOupKy, 0COOEHHO Ty
4acTh, Iie HaxoauTcs cepa. [Ipekparure HarpeBaHue, Kak TOJIbKO OyayT 3aMETHBI MepBbIe MPU3HAKH
W3MEHEHHUS [IBeTa MHAUKATOPHBIX 1MON0COK. OopmuTe KpaTKuil OTYET O TPOBEAEHHOM
UCCIIeIOBAaHUM.

NMOMOLLUBbYYUTEJIO

MaTepuanbignsaKkonupoBaHusa

XapakTeprucTUKacepoBOA0POa
Ha3zeanmue BemecTsa CepoBoaopon

Xumuueckas hopmyiia

MomnsipHas macca

By XuMHUYeCKOU CBSI3U B MOJIEKYJIE

IArperaTHOE COCTOSIHUE IIPH H.Y.

Hanrure/ OTCYTCTBHUC IIBCTA, 3allaxa

Tspxenee/nerde Bo3ayxa (pacyér OTHOCUTENBHON IUIOTHOCTH 110 BO3IYXY)
PactBoprMOCTE B BOziE

ToxcHYHOCTE
CTerneHr OKUCICHUSI XMMUUECKUX 3JIEMEHTOB B CEPOBOAOPOIE




IIpoodoadxcenue madbauywi

Ha3BaHueBelecTBa CepoBoaopona

XapaKTepI/ICTI/IKa OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB CEepoBOaOPOaAA

XapakTepucTHKa CepoBOOPO/IA KaK IIEKTPOIIUTA, €r0 CIIOCOOHOCTh K TUCCOIUALINH B
BOJTHOM PacTBOpe

KucnoTHO-0CHOBHBIECBOHCTBACEPOBOIOPOIA

Bormpocs! 1 3a1aHus K JEMOHCTPALIMOHHOMY OIIBITY

«Tonyyenue cepoBoAOpOaa U U3YUEHUE €TO CBOKCTBY

B anmapare g nposenenus xumuyeckux peakiuii (AIIXP) (cMm. pucyHoK HMXKE) TOTYIHIIN
cepoBoiopo. Kakoe BelecTBO MOMECTUIIN B ABYTOPIIYIO KOJIOY-peakTop 1, YTO IPUIMBAIH B 3Ty
KoJIOY 13 BopoHKH 2?7 CocTaBbhTe ypaBHEHUE PEAKIIUU, KOTOPAS MPO-EKAET MEXK/Ty STUMHU BEIIECTBAMHU
B KoJIOe-peakTope 1.

1. Boiaensiromiuiicss ra3 mpoIycKaiu Yepe3 pacTBopsl B Hacagkax [—IV. Onwuimmre mporeccsl,
KOTOpbIE MPOTEKAIU B 3TUX PACTBOPAX, 3all0JTHUTE TaOIUILY.

Ne Ha- CocraBpacTBopa B Hacagke [HaGmionae- 'YpaBHeHnue peakuuu, UTo J0Ka3bIBa- €T
CaIKHU MbIeM3MEHe- NMpoTeKauieil B (XapakTepH- 3yeT)

HUS pacTBope NMPOTEKAOIIAs] PeaKus
| Ulakmyc
Il Monnassona

Il KoHIIEHTpHpOBaHHAS CepHAs
KHCIIOTa

v [MaapokcuaHATPHS

2. Camas BepxHss Hacagka B mpubope Ha puCyHKe oOo3HadeHa nudpoit. OHa 3amojHeHa
aKTUBHUPOBAHHBIM yriieM. KakoBo Ha3HaueHUe 3TON Hacaaku?

OTtuéT 0 1aGOPATOPHOM OIIBITE

«Cunre3 cepoBoopoaa. KauecTBeHHbIE peaKIK HA CEPOBOIOPOA U CYTbPHUIBI

1. Chopmynupyiite 1iens onbita. Kakue HaOI0ICHNS MO3BOJISIOT YTBEPHKIATh, YTO CEPOBOAOPOL
MOXXHO TOJIYYUTh CHUHTE30M U3 MPOCTHIX BemiecTB? OTBET MPOMILTIOCTPUPYHTE COOTBETCTBYIOIIMMU
YPaBHEHUSMU XUMHUYECKUX PEAKIUH.

2. Cnenaiite 0000IIArONIMI BBIBOJ, OTBETUB Ha BOIPOCHL a) Kak MOXHO JKCIEPUMEHTAIbHO
JI0Ka3aTh, YTO UCCIIEAYEMbIH ra3 sBisercs cepoBojopoaom? 0) Kak omnuuuth cynbduisl oT apyrux
coJen?

Amnkera 115 pacy€Ta HHIUBUYaJIbHOTO MHJIEKCA Ka4eCTBa YpPOKa IIPUBEACHA B OIIMCAHUN
METOJI0JIOTMH OCOOuS.

Teopernyeckoe nosicHeHue
Llemoncmpayuonnwviii onvim
«llonyuenue ceposodopoda u uzyuerue e2o cOUCME»

B konOy-peakrop AIIXP (Ha pucynke nokaszana unugpoi 1) 3apanee nomeriaor 2—3 r
cynbpuna xxenesa (II). PazbaBneHHyI0 CONSHYIO KUCIOTY MOXHO HAJUTh B BOPOHKY HEITOCPEICTBEHHO
nepes] ONbITOM. 3apaHee B HacaIKU HAJIMBAIOT PAaCTBOPHI CIIEAYIOIUX BemlecT: | — makmyc, 11 —
non, III — cepnas kucnora (koHiL.), [V — ruapokeua Hatpus. CBepxy npudop 3aKphIBAOT HACAIKOM
¢ akTUBHPOBaHHBIM yriieM (3). [Ipubop nomkeH ObITh MOTHOCTHIO COOPAH U 3apsiKeH Mepes] YPOKOM.



Koraa oTkpbIBatoT KpaH BOPOHKH (2), COJIsTHAsE KHCIO0Ta NomagaeT Ha cynbdun sxenesa (I1) u
HAYMHAETCS PEAKLUs, COPOBOKAAIOUIASICSA BbIICIIEHUEM CEPOBOJIOPO/IA:

FeS + 2HCI = H,S[J + FeCl;

Jl1st yckopeHus peakiuu KoJioy-peaktop (1) MOKHO HarpeTh ¢ MOMOIIbI0 CHUPTOBKU UITH
AIEKTPOTUIATKH. B ciydae HarpeBaHus CIUPTOBKOM 10T KOJIOY HEOOX0IMMO TIOMECTUTh
METAJUTHIECKYI0 ceTKy. B3aumoaeticteue cynbdua xenesa (II) ¢ consHoi nnm ¢ pazdoaBieHHON
CEPHOH KUCIIOTaMHU — OOIIETIPUHSITHIN JIAOOPATOPHBIN CIIOCOO MOJIydEHUST CEPOBOAOPOIA.

[Tpu mpomyckaHUH CEPOBOIOPOJIA YEPE3 PACTBOP JIAKMYyca HAOIIOIAeTCsI TOCTEIIEHHOE
n3MeHeHne (PHUOJICTOBOM OKpAacKH Ha po30oByr0. CepoBOIOpOIHAS KHCIOTA OYeHb ciiadas. OaHako
CEpOBOIOPOJ] B paCTBOPE CIIOCOOEH K TUCCOLIMALIUN:

H.S " H+ + HS-

[Tpu mpomyckanuu HoS depe3 nomayro Bo Iy HAOI0IaeTCsl HICUE3HOBEHUE OYpOH OKpacKu
10Jia ¥ IOMYTHEHHE pacTBOpa 3a cueT 00pa30BaHMsI 0Ca/iKa CEphI:

HoS + 1, = 2HI + SO

OTa peaxIys XapaKTepu3yeT BOCCTAaHOBHTEIBHBIE CBOMCTBA CEPOBOIOPO/Ia, O0YCIIOBICHHBIC
HaJIMYHUEM aTOMOB CEPhI CO CTEIICHBIO OKUCIICHHS —2.

[Tpu mpomyckaHuu CEPOBOIOPOIA Yepe3 KOHIICHTPHPOBAHHYIO CEPHYIO KUCIIOTY
HabJ01aeTCsl IOMYTHEHHE pacTBOpa 3a CUET 00pa30BaHMsI 0CaKa CEephI:

3H2S + HoSO4 = 4H,0 + 4S0

OTa peaxIys TakKe XapaKTepru3yeT BOCCTAHOBHUTEIBHBIE CBOMCTBA CEPOBOIOPOIA.

[Tpu mpomyckaHuu CEPOBOIOPOIA Yepe3 PACTBOP THAPOKCH A HATPHUS BHEITHUE U3MECHCHUS
He HabmogatoTcs. PacTBop mienoun HeoOX0AUM JUIs MOTJIOUIEHUS CEPOBOIOPOIa:

H2S + 2NaOH = NazS + 2H.0

OTa peakius XapaKTepu3yeT KUCIOTHbIE CBOMCTBa CEpOBOIOPOIA.

Hacanka (3) Taxoke CIIy>KUT JUIsl IOTJIONIEHUS] CEPOBOJIOPOIa, HO HE B pe3yJIbTaTe
XUMUYECKON Peakiinu, a 3a CYET aIcOPOIMK Ha MOBEPXHOCTH aKTUBHpOoBaHHOTO yrisi. Hacanka (3)
He00X0IMMa, TaK KaK IpH OOJIBIION CKOPOCTH BBIAETICHHS CEPOBOIOPO MOXKET HE YCIIETh BCTYIUTH B
PEaKIUIo ¢ PaCTBOPOM THIPOKCHIA HATPUSI.

Puc. 11. Atmapar s npoBeneHust xumuueckux peakiuid (AIIXP): 1 — nByropmias
KoJI0a-peakTop; 2 — AeNuTelIbHas BOPOHKa

Ui paboThl C TOKCUYHBIMH BEILIECTBAMH, ITO3BOJISIET JOOABIATH HEOOX0AUMOE
KOJIMYECTBO JKUJKOTO peareHTa B peakiMOHHYIO CMECh, HE I0ITyCKas
pasrepMerusanuu npudopa; 3 — EMKOCTHU (HacaaKu) A7 )KUJKUX PEareHTOB
(mornotureneit); 4 — Konmnaku; 5 — EMKOCTb (Hacaka) AJsl CHIMTYYUX PEareHTOB




Jlabopamopnulii onvim
«Cunmes cepoeodopooa. Kauwecmesennvie peakyuu Ha cepo8ooopoo U Cylb@huobl»

[Tpu 0OBIYHBIX YCIOBHSIX cepa ¢ BOJOPOJOM He coequHseTcs. JIumb npu HarpeBaHuu
poTeKaeT oOpaTuMasi peaKius:

H2+S H2S+Q,

paBHOBecHe KoTopoit 10 300—350 °C cMenieHo BIpaBo, a NP HOBBIIIEHUH TEMIIEPATYPhI
cMmemaercs BiaeBo. OTHAKO M3-3a BBICOKOW YYBCTBHTEIBHOCTH PEAKIIMU CEPOBOIOPO/IA C KATHOHAMU
Pb2+ naxe npu c1aboM HarpeBaHWu JTOBOJIBHO OBICTPO HAOIIOJAETCS TTOYepHEHHE (DHUITBTPOBAIBHOM
Oymaru, pONMTAaHHOW PacTBOPOM arleTaTa CBHHIIA!

H2S + Pb(CH3COO)., = PbS[] + 2CH3COOH

Brnaxnast yauBepcaabHas HHAUKATOpHast OyMara MEHSIET LIBET C JKEITO-3€JIEHOr0 Ha KENTO-
OPaHKEBBI.

[TosiBnenue u€pHoil okpacku 3a c4€t obpazoBanus cynbduaa ceunua (1) mpu
B3aMMO/ICHCTBHH CEPOBOJIOPO/Ia C PACTBOPUMBIMHE COJIIMU CBHHIIA — MPHU3HAK YyBCTBUTEILHOM
kauecTBeHHOM peakiuu Ha H2S. CepoBosopo ocaxaaer u3 pacTBOPOB CYAb(UIbI Pa3IMUHbIX
METAJUIOB, OTJIMYAIOIINXCS TI0 OKpacke: Oemnblid ZnS, TenecHbrii MnS, xénteie CdS u As;Ss,
opamkeBbIid SboS3, kopuuHeBbIid BixS3, uépabie CuS, NiS, PbS, Ag,S, HgS. Paznuuue B okpacke u
pPacTBOPUMOCTH CYIb(UIOB B PA3HBIX CPEIax UCHOIB3YETCs JUTsl OOHAPY)KEHUS U pa3AeIcHuUs
KaTHOHOB METAaJIJIOB.

MeToauyeckne KOMMEHTAPHHU

B 1ensx skoHOMUUM BpeMEHH TSl IPOBEIeHHsI Ta00paTOPHOTO OIBITa HEOOXOIMMO 3apaHee
MPUTOTOBHUTH PUOOPHI JUTS MOJTyIeHHUs Ta30B (Wi anmapat Kurma), 3armoHuB X rpaHyjJaMH AHKA.
Paz0aBiieHHYIO COJISTHYIO KUCIOTY MOYKHO HAJIUTh B IPHOOP HEMOCPEICTBEHHO TTEPE]T OTTBITOM.
3agaHus K YPOKY

L 3aoanus na pazeumue yHKyuoHAILHOU 2PAMOMHOCTIU

1) TaBHO M3BECTHO, YTO COCAMHEHUSI, COJICPIKAIIIE CEPY, B OCOOCHHOCTH CEPOBOIOPOJT, —
OCHOBHAs IPHUYMHA MIOTEMHEHUsI cepedpa. [laxke oueHb HeOOJIbIIIOE co/iepkaHue (MEHee
MUJUTHAPAHBIX J0JIeH) JeTy4rnX NPOU3BOIHBIX CEphl B aTMOC(epe MOBUHHO B MOSBIEHUN TEMHOTO
cnost cynbduaa cepedpa, 1a U IEMEHTapHas cepa JOBOJIBHO OBICTPO pearupyer ¢ 3TUM Me-
Tamuiom3.

[TorrpoOyiiTe COCTaBUTh YpaBHEHUE XUMUYECKON

peakuuu, KOTopoi 00ycIoBI€HO 00pa30BaHNe TATHHBI

4yEPHOTO 1BETa HAa MOBEPXHOCTHU cepedpa. Mcxoanbie

BELIECTBA: cepedpo, CepOBOOPOI M KUCIOPO BO31yXa.

CocraBbTe 2JIEKTPOHHBIN OanaHc, ONpeeInTe

OKHUCJIUTENh U BOCCTAHOBUTEIIb.

OrtsBer:
4Ag + 2H.S + O, = 2AQ2S + 2H.0

4 0 - +1
g—le Ag mporecc OKUCICHHS
0 - -2

O,+4e 20TIpdliecc BOCCTAHOBIIEHHS
Ag — BoccraHoBUTENb O — OKUCIIUTEIH

3 Kypammun A. U. Taitna ctonoBoro cepebpa // Xumus u xu3nb. — 2019. — Ne 5. — C. 19.
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Puc. 13. Nzronsiromuii AbsiBoiia, ok. 1580. ABTopcTBOo npunucsiBaercs J[>xoBanuu barrucranenia
Posepe
2) Ha MHOTHX CTapbIX KapTHHAX, HAIIMCAHHBIX MACISHBIMH KpacKaMu, OeJlble KPACKH M3 OCHOBHOTO
kapoonara ceuria 2PbCO3-Pb(OH), (cBuHIIOBBIE OeiHiIa) TEMHEIOT MO ICHCTBHEM
CEepOBOJIOPO/IA, CIIEJOBBIC KOJIMYECTBAa KOTOPOTO BCETia CoAepikarTcs B Bo3nyxe. [loremHeHne
MIPOUCXOTUT BCIIEICTBUE 00pa30BaHusl YEPHOTO Cylbduaa cBUHIA. {15 pecTaBpaIiy TaKuxX
KapTHH NPUMEHSETCS IEPOKCH]T BOJIOPO/Ia, TPEBPAIIAOIINNA YEPHBIN CYIb(U CBUHIA B OCITBIH
cynbdar. O6e 3TH COJIn HEPACTBOPHUMBI U BOJIe4.
OO6mwmit Bu KapTHUHBI 10 00pabOTKH pacTBOPOM IMEPOKCHIA BOAOPOAa. Ta ke KapTHHA MOCe
MPUMEHEHHsI IEPOKCHIAa BOJOPOIAS.
[Ipenmonoxure, KaKue peakuy MIPOTEKAOT:
a) MIpH MOTEMHEHNUU CBUHIIOBBIX OEJIMIT IMOJI ACHCTBHEM CEPOBOIOPOIA;
0) BO BpeMsl pecTaBpaliy TaKUX KapTHH C IPUMEHEHUEM pacTBOpa Nepokcuaa Bojgopoaa. OTer
MPOWTIOCTPUPYNUTE YPABHEHUSIMU PEAKIIMIA.
Orser:
a) 2PbCO3-Pb(OH); + 3H,S = 3PbS + 4H,0 + 2CO>
6) PbS + 4H20; = PbSO4 + 4H,0
2. 3aoanue ons noocomoexu k I'UA, BIIP
1. Hanummure ypaBHEHUs peakiiyii, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYIIIECTBUTDH MIPEBPALIICHUS 110
cxeme:
S 0 FeSU H2S U CuS
J171g TpeThbero npeBpalleHus: COCTaBbTE COKpPAIEHHOE HOHHOE ypaBHEHHE peakiuu. OTBeT:
1. S+Fe=FeS
2. FeS + 2HCI = FeCl, + H,ST]
3. H2S + CuSO4 = CuS[] + H2SO4 HoS + Cu2+ = CuS + 2H+
4 bpayn T., Jlemeii I'. FO. Xumus — B uentpe Hayk. B 2 u. / Y. 2. [lep. ¢ anrn. — M.: Mup, 1983. C.

304.
5 McFarland M.R. The Whitening Effects of Peroxide Gels on Darkened Lead White Paint // The
Book and Paper Group Annual, 1997, Vol. 16. P. 55-65.



Bribepure BemiecTBa, ¢ KOTOPHIMU pearupyeT cepoBOAOPOI:

—

CEPHUCTBIN Ia3;

w N

COJIsIHas KHUCJIOTa,

S

TUAPOKCH]I KaJIUs;

9]

2
)
) YIJIEKHCIIbIi Ta3;
)
)
)

xyopua kanbius. Oteert: 1, 4.
3. PacrtBop BemectBa X BCTYMaeT B pEAKIUIO C PacTBOpPOM cCyinbhuma HATPUs, B
pe3ysbTaTe peakuuu o0pasyeTcst 0cajok 4€pHOro 1sera. M3 nepeunciieHHOro HUXKe CIUCKA YKaKUTe
(bopMyIBI, KOTOPBIE MOTYT COOTBETCTBOBATh BEIIECTBY X.
1) Cu(NO:s)z;
2) Zn(OH)y;
3) FeSOq;
4) KOH;
5) HBr. Otser: 1, 3.
Tembl npoeKmHbIX U UCCIe008AMENLCKUX PAOOM
1. CynbduaHas KOppO3us CTATH U CHOCOOBI 3alIUTHI OT HEE.
2. OmpenesneHue CoiepKaHus CEPOBOIOPOIa B BOJIE U3 IIPUPOTHBIX HCTOYHHKOB.
3. TlpumeHeHHE CEPOBOIOPOIHOM BOIBI B METUIINHE.
4. Xumuueckue peakiuu, MPOTEKAIOIINE B KIETKaX HEKOTOPBIX TPYIII CepOOaKTEpHid.

5. Ipupoausie CyabdUIBI — Py/Ibl BETHBIX METAJUIOB, UX MMPOMBIIILIEHHAS ITepepaboTKa.
Ypok 6. «Okcuo azoma (IV)»6

BaxxHo

Oxcun asora (IV), maokcun asora, NO2 — ra3 kpacHo-Oyporo 1BeTa ¢ pe3KUM YAYIUIHBBIM 3aIaxoM,
CUJIBHO SIIOBUT. B CHKMKEHHOM COCTOSIHUM — JKUIKOCTb XKENTOrO 1BETA,pu Temmnepatype Hmwke —11 °C
3amMep3aeT B Buje OeclBeTHBIX KprcTaios. [Ipu oxnaxkneHuuanmepusyercsoecuBeTHbIN20s:

2NO; N204+Q

—
P ——

Jluokcua a3ota — OJJHO M3 CaMBIX PACHIPOCTPAHEHHBIX M OMACHBIX BEIIECTB, 3arPA3HAIOMINX aTMOchepy
1 UMEIOIIMX aHTPOMOreHHoe mpoucxoxaeHne. OH SBISETCS MPOMEXKYTOUHBIM MPOTYKTOM OKHCIICHHS
aMMHaka Mpy MPOM3BOJCTBE a30THON KUCIOTHL. BbienseTcs npy UCMoIb30BaHUU KOHIEHTPUPOBAHHOM
a30THOW KUCJOTBIL: HATPUMED, IPUHATPOBAHUHY LIEILUTIONO3b], [THIEPHHA, TIPH TPABICHUH MEIH U MEIHbIX
caBoB. NOy(Tounee ero aumep N2 4% — OKHUCIIMTENb PAKETHOTO FOPIOYEr0 HAa OCHOBE TPOM3BOIHBIX
rupasuna (B Boopyxénueix cunax P® umenyercs «ammm»). MoxeT 00pa3oBaThbCANpH CrOpaHUU
Pa3UYHBIX TIPOIYKTOB U OTXOOB TPEIMPUATHH XMMIYECKON IPOMBIILIEHHOCTH. [10 MHEHHIO 9KOIOT OB,
TepBBIM 110 00BEMY BBIOPOCOB [MOKCHAA a30Ta B arMoc(epy B OONBLIMX TOPOJAX SBIACTCS
aBTOTpaHCTOpT . M3-3a XapakTepHOro IBETaBBHIOPOCHIIMOKCHAA A30TAMONYYMIN HA3BAHUEWIHCUN
XBOCT.

6 HeM.Z., KinneyP.L. etal. Short- and intermediate-term exposure to NO2 and mortality: a multi-
county analysis in China // Environ. Pollut. https://doi.org/10.1016/j.envpol.2020.114165 (nata
obpamenus 08.05.2021)

Yenosek OIYIIacCT 3alax u He0O0IbIII0e pa3apaKCHUEC BO PTY IIPU KOHLICHTPAIIUN NO2 Bcero
0,2 Mr/m3. HpI/I 0oJ1ee BBICOKUX KOHOCHTPAUAX U YBCIIMUCHUH BPECMCHU SKCIIO3UTTHN Ha6J’IIO,Z[aIOTCH
TSKENBIS OTpaBJICHUS, BIUIOTh 10 CMCPTCIIbHLIX, 6LICTpO Pa3BHUBACTCA 6p0HXOHHCBMOHI/I$I, OTEK

ErKux’.



BwmecTte ¢ Tem, 3HaHUS 0 BaXKHEHIIIMX COCAMHEHUAX a30Ta, B 4aCTHOCTH 00 okcue azoTa (I1V),
II03BOJIAIOT IOHUMATh MPOLECCHI, TPOUCXOAAIINE B IPUPOIE U B IPOMBIIIJIEHHOCTH, YIIPABIIATH
STUMM NpolieccaMu, OEPEKHO OTHOCUTHCS K OKPYXKAIOLIEH cpesie U CBOEMY 370POBBIO.

Tun ypoka: koMOMHHPOBaHHBIN (YPOK M3ydeHHUs1 HOBOTO Marepuaia). Kiacc: 9

Lenp ypoka: co3aanue yCIOBHH I N3y4eHHS TPOMBIIUICHHBIX U JIAO0OPATOPHBIX CIOCO00B
nosrydeHust okcuaa azora (IV), ero pusmdecknx u XUMUYECKUX CBOMCTB, POJIU B IIPOU3BOJICTBE
a30THOU KHUCIIOTHI, (HOPMHUPOBAHHSI IO3HABATEILHBIX YHUBEPCAILHBIX ACHCTBHA.
[IpoAOmKUTENBHOCTD YPOKA: OJJUH aKaIEMHUYECKHI Jac.

IlnannpyemMsble pe3yJbTaThbl:

Ilpeomemmuvie:

¢ HNPHUMCHATH OCHOBHBIC METO/IbI ITIO3HAHUA: Ha6JHOI[eHI/Ie, OKCIICPUMCHT,

+ XapakTepu30BaTh pU3MYECKHE U XUMHUYECKUE CBOMCTBa okcua a3ota (IV), 3HaTh criocoOb! ero
MIOJIy4€HUS B IPOMBIIIJIEHHOCTH U B 1TAOOPaTOpUH;

* yMeTb 0OBSACHATH HAOII0JaeMble U3MEHEHUS U NoJTydyeHUH okcua azota (IV), B
71a00paTOPHBIX YCIOBUSAX MOJEINPOBATH IPOMBIIIIEHHbBIE TIPOIIECCHI, JIEKAIIUE B OCHOBE
IIPOM3BOJICTBA A30THOM KUCIIOTHI; TPOBOJUTH OMBITHI, OITBEPKAAIOLINE XUMUYECKUE CBOMCTBA
okcuna azota (IV);

* XapaKTepH30BaTh B3aUMOCBSI3b MEXIy COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH BaKHEHIIINX
COCTMHEHUH a30Ta, B KOTOPBIX OH MPOSBIISAET MOJOKUTEIHHYIO CTETICHh OKHUCIICHUS;

+ coOnroaath mpaBuiia 6€30MacHOM pabOThI TP MPOBEIEHUH OTIBITOB C TOKCUYHBIM Ta30M,
TMOKCHJIOM a30Ta.

+ Memanpeomemmnuvie:

*  TIO3HABATEJIbHBIC: OPUECHTUPOBATHCS B TEKCTAX, aHATM3UPOBATh, 00padaThIBaTh U
WHTEPIPETUPOBATh HHPOPMAIIHIO, UCTIOTIB30BATh €€ JUIsl PEIIeHUS MMOCTABIEHHBIX YUeOHBIX 3a/1a4;

¢ PErYIATUBHBIC. KOHTPOJIUPOBATh U OLICHUBATL PE3YJIbTAThI ACATCIbHOCTH, BHOCUTH
KOPPEKTHUBEI B UX BBIIIOJTHCHUC,

*  KOMMYHUKaTHBHBIE: 3 (HEeKTHBHO paboTaTh B Iape W MPHU PEIICHUH YIeOHOH 3a1auu.
Jluunocmuwie:

* pa3BUBaTh MPAKTUYECKUE HABBIKH 110 MCIOJIb30BAaHUIO YI€OHOTO 000pYI0BAHUS;

* TPOSBIATH MO3HABATEIIbHBIN HHTEPEC, HAPABICHHBIN HA U3yYEHHE COCAMHEHUN a30Ta U UX
MIPUMEHEHHE B KU3HU YeJIOBEKa.

OobopynoBanue, nporpaMMHoOe o0ecriedeHre U pacxoJHble MaTePUAJIbI
MHTEPAaKTUBHAS JI0CKA JIMOO KOMITBIOTEP U MYJIbTUMEAUMHBIN MPOEKTOP, SJCKTPOHHBIE TAOIUIIBL,
nporpammuoe obecreueHue Releon Lite, nudpoBoit maTymk 351eKTPONPOBOIHOCTH, faT4uK pH,
TEPMOPE3UCTOPHBIN JATUUK TEMIIEPATYpPhI; alapaT Ui MpoBeIeHUs XUMUYecKux peaknuil (AIIXP),
YCTaHOBJICHHBIN B IITATHBE; MarHUTHAs MEIIaJIKa, IIMPULL, 3aTI0JHEHHBINA okcuioM azota (IV),
LITPULL, 3aMI0JTHEHHBIA KHUCIOPOIOM, IIacTukoBas Oyteuika (1,5 i), 3anmonnenHas okcuaom azora (11),
CIHUPTOBKA, IPOMBIBAJIKA C JUCTUIUIMPOBAHHON BOJIOM, aKTUBUPOBAHHBIN YroJib; MEb (KyCOUKH
MIPOBOJIOKH UJTM CTPYXKKH ), KOHIIECHTPHUPOBAHHAs a30THasl KUCIO- Ta (65%), pacTBOp JlakMmyca, pacTBOp
noauna xkanus (wiu Hatpust) (5%-nb1it), pactBop nepmanranata kamus (0,01%), pactBop ruapoxcuaa
Hatpust (10%-Hblii).

" BpesiHble BellecTBa B IIPOMbIIIeHHOCTH. CIIPABOYHMK /TS XUMUKOB, MHKEHEPOB U Bpadeil. B 3 T.
Towm III. Heopranuueckue u anementroprannyeckue coequnenus / [lox pen. npog. H.B. JIazapesa u
mpod. W. JI. F'agackunoit. — JI.: Xumus, 1977. — C. 101—111.



Xoa ypoka

Jrtan ypoka 1. Opranu3zanuoHHbIi

[Ipeanonaraemas npoaOKUTENbHOCTE: 1—2 MuH. [lenaroruueckas 1eATeNbHOCTD YUYUTEINS:
MIPOBEpPSET TOTOBHOCTH K YPOKY, OpraHM3yeT BHUMaHHUE Kiacca K paboTe Ha ypoKe, CO3/1aéT
MOJIOKUTEIBHBIN SMOLIMOHATIBHBIN HACTPOH y 00yUaromuxcs.

VYuebHast AeATeNbHOCTh 00YJaIOIIUXCSL:

SMOIIMOHAIIBHO HACTPAUBAIOTCS HA MPEICTOALIYIO YUEOHYIO e TEIIbHOCTh

Jtan ypoka 2. MoTuBanus K y4eOHOi 1esiTeJIbHOCTH, AKTYAJTU3AIUsA U 0000111eHr e MMEIOIIM XCS
3HAHMH

[Ipennonaraemas NpoAOJKUTENBHOCTD: 7 MUH. [leqarornueckas AeIT€IbHOCTD YUUTEIS:

npearaeT yJalMes MpociayiaTh CEpUIO CYKIEHUM U Ha X OCHOBE OIPEAEIUTh TEMY YPOKa U
1enb ypoka. Ha mro0om 3tane BeICKa3bIBaHUS CYKJIEHUI MOYKHO O3BYUUTh OTBET.

O KakoM COeIMHEHUH a30Ta UJIET peyb?

1. CoeauHeHwue, B KOTOPOM a30T MPOSBIISET CTEIICHb OKUCICHUS +4.

2. BemrecTBO, M3-3a KOTOPOTO KOHI[CHTPUPOBAHHAS a30THASI KMCJIOTA MIPUOOpETaET KENTO- Oypyro
OKpAcKy IpU XpaHEHUH.

3. TokcuyHOE GHHAPHOE COEAMHEHHE a30Ta, KOTOPOe 00pa3yeTcst MPaKTUUECKH KaXKIbIi pa3, Koria
MPUXOAUTCS pabOTaTh C OUYE€Hb KPEMKOM a30THOM KHCIOTOM.

4, Ta3, uMEONIUI IPKYIO KPaCHO-OYPYIO OKPACKy, M3-3a Y€ro ero BHIOPOCH Ha3bIBAIOT «JIUCHI
XBOCTY.

[Tocne onpenenenns coctaBa U Ha3BaHUS COCTUHEHHUS, KOTOPOE MPEJCTONT U3YYUTh Ha YPOKe,
mpeyiaraeT yTOYHUTh TEMY YPOKa, aKIICHTYATN3UPYS BHUMaHHE 00YJarOIINXCs Ha CO- IMHEHUIX
a30Ta, B KOTOPBIX OH MPOSBIIAET MOJOKUTEIbHbIE CTENIEHU OKHCIEHUS. 3aTeM Mpesiaraet
oxapakTepusoBaTh okcuj azota (1V) mo npemioxeHHOMY IJIaHy (CM. MaTepUaIbl Il KOTUPOBAHUS),
MIPOTHO3UPYA €ro PU3NYEeCcKre U XUMUUYECKUE CBOMCTBA.

[IpemyaraeT oJHOMY M3 YUEHHUKOB 3a4UTaTh XapaKTepUCTUKY okcuaa azora (1V) mst
(bpOoHTATBHOTO OOCYXCHHS B KJIacce.

VY4eOHast 1eATeTbHOCTh 00yJarOITuXCsl:
BBICKa3bIBAIOT CBOM MPEATOJIOKEHHS, COTJIACOBBIBAIOT C YYUTENEM TEMY U LeJIb YpOKa, IpeiaraloT
CHOCOOBI M CpeACTBA IOCTHKEHUS 1IeIIH.

B napax BBITIOJIHAIOT 3aJaHUs 110 XapaKTepPUCTUKE CBOMCTB okcuja azota (1V), yuacTByroT BO

(bpoHTaTEHOM OOCYKICHHH 10 TUIaHy «XapakTeprucTuka okcuaa azora (1V)».

uc.15. BeiOpoc muokcuaa a3oTa, «JIMCUH XBOCTY,
qa npennpusatun «KyiopimeBA3oty», 1. Tonbsttr, 11.07.2016

8 HoBoctu Camapsl https://progorodsamara.ru/news/view/185360 (mara oOpamieHus
08.05.2021)
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Jrtan ypoka 3. IlpumeHneHue 3HaHUH B HOBOH CHTyallul
[Ipennonaraemas mpoAoKUTEIHHOCTD: 20 MuH. [lenarornueckas IesITeIbHOCTD YUUTEIIS:

1. OO6cyxmaer ¢ oOy4arommMmucs CcrnocoObl moiyueHuss okcuma aszora (1V) B
NPOMBIIICHHOCTH W B Jjaboparopun. Ilpemamaraer BbICKa3zaThb CYXAEHHUS O COJEPKaHHU
XMMUYECKOTO SKCIEPUMEHTa, HAIeJCHHOTO Ha IPOBEPKY BBICKA3aHHBIX NPEINOI0KECHUH, Ha
n3yueHne PU3NYecKnX U XMMUYECKHX CBOWCTB IMOKCH A a30Ta. KoppekTupyeT miaH SKCIepuMeHTa.

2. Hemonctpupyet nonydenue okcuaa azorta (1V) B AIIXP, mpemiaraet oO0yJarommumMes
OCMBICTIUTh  PE3yJabTaThl HAOJIONEHWH, OTBETHB HA BOMPOCH M BBHIIOJHUB 3aJaHUi K
neMoHcTpaimoHHoMy onbiTy «llomydenne oxcuma azora (IV) m u3yueHue ero CBOMCTB» (CM.
Marepuaibl i KomupoBaHus). OpraHu3yer  OOCyXKJEHHE OTBETOB Ha  BOINPOCH K
JIE€MOHCTPAIIHOHHOMY OTIBITY.

3. [Ipemyaraer  oOy4aromumcsi  CIPOEKTUPOBATh  XUMHYECKHH  JKCIEPUMEHT,
MOJISTUPYIOIINN MPOMBINIIEHHBIN Tpoliecc moiydyeHus okcuaa azota (IV) oxucnenmem oxcupaa
azota (Il). Otmeuaer, 4TO 3TO OJAMH U3 MPOLIECCOB, KOTOPBIN JIEXKHUT B OCHOBE MPOU3BOACTBA a30THOM
KHCJIOTBIL.

4, Jemonctpupyer ombiT «Oxucinenue okcuma aszotra (lI) mo oxcmma azora (IV)».
[Ipemyaraer oOy4aromuMcsi OTBETHTh Ha BONPOCH W BBHINOJHUTH 33MaHUsI K JTAHHOMY
JEMOHCTPAIIHOHHOMY OTIBITY (CM. MaTepUaIbl T KOTTMPOBAHU).

S. [Mpemnaraer  oOydJarmuMcs — TPOJOJDKUTH — MPOSKTHPOBAHWE  XUMHYECKOTO
AKCTIEPUMEHTA, CMOICIMPOBATH TPOIIECC 3aBEPIIAIONICH CTaJIMU TIPOU3BOJICTBA A30THOM KHUCIIOTHI.
6. Hemonctpupyet onbiT «B3anmoneiictBue okcuaa azota (V) ¢ Bomoit U KuCIopoom,

[0- JIy4eHHE a30THOM KHUCIOThI». [lpemmaraer oOydaromuMcs BBINIOIHUTH 33JaHUS K JaHHOMY
JEMOHCTPAIIMOHHOMY OTIBITY (CM. MaTepuanbl JUis KomupoBaHwus). [logBoauT oOydarommuxcs K
BBIBOJTy O IIOJIHOM TPEXCTAAUITHOMN CXEME IMTPOMBILIUIEHHOTO MPOU3BOJICTBA a30THOW KHCIIOTHI.

Y4eOHasI eI TeIbHOCTHO O yJaOIUXCSI:

1. B mporecce ¢poHTampHON 3BpUCTHYECKOW Oecenpl y3HAIOT O CIOCO0aX MOJIydeHUS
okcuma azora (IV) B mpoMbIuieHHOCTH U B JabopaTopud. [ImaHUPYIOT XUMHYECKHI IKCIIEPUMEHT,
HalleJICHHBIN Ha H3ydyeHre (PU3NUECKUX U XMMHUYECKUX CBOMCTB TUOKCH/IA a30Ta.

Ha6nrogaror n3meHneHus BO BpeMsl IEMOHCTpAIMH mojiydeHus okcuaa azota (1V) B AITXP.
OTBeYaroT Ha BOMPOCHI U BBIMOJIHSIOT 33aHUS K IEMOHCTpaloHHOMY onbITy «Ilonydenue okcuaa
aszora (IV) u u3ydeHue ero cBOMCTB» (CM. MaTepuaibl 1 KonmupoBaHus). OOCYK1at0T OTBETHI Ha
BOIPOCHI K IEMOHCTPAIITIOHHOMY OTIBITY.

2. [IpoeKTHPYIOT XUMUYECKHI 3KCIICPUMEHT, MOJICIIUPYIOMIUN TPOMBIIIIJICHHBIN TPOIIECC
nosydenus okcuaa azora (1V) oxucinennem oxcuaa asora (I1).
3. Habmromaror nemoHcTparuio okuciaeHus okcuaa asora (1) mo okcmma azora (1V).

OTBe4arOT Ha BONPOCHI M BBINOJHSIOT 3aJaHUsl K JaHHOMY JEMOHCTPAIlMOHHOMY OIBITY (CM.
MaTepHabl sl KOIMPOBAHMUS).

4. [IpoexTupyroT XMMHUYECKHH SKCHEPUMEHT, MOJAEIMPYIOLIUI IMpolLecc 3aBepluaroiien
CTaJ1H MIPOU3BOJCTBA A30THOW KUCIIOTBHI.

HabGnronator B3aumoseiicteue okcua azora (1V) ¢ BoJgoit 1 KMCIOPOJ0M, B pe3ysbTaTe KOTOPOro
oOpasyercs a30THast KUCIOTA. BBIMOIHAIOT 3a1aHUs K JAHHOMY JJEMOHCTPAI[HOHHOMY OIIBITY (CM.
MaTepHualibl Uil KOIMUPOBaHUs), GOPMYIHUPYIOT BBIBOJBI O IpOLIECcaX, JISKALIUNX B OCHOBE
IIPOMBIIIJIEHHOTO MTPOU3BOJCTBA A30THOM KUCIIOTHI
Jrtan ypoka 4. KoHTpo.1b ycBOeHUs1, 00CyKIeHHE JONMYIIEHHBIX OIIMO0K M HX KOPpPeKIHs

[Ipennonaraemas npoaopKuTenbHOCTh: 10 MuH. [lenarornueckas AeATEIbHOCTD YUUTEIA:
OpraHu3syeT o0CYXJICHHE Pe3yIbTaTOB MCCIIEOBAHUS, TPOBEPSIET MPABUIBHOCTD 3aITMCAHHBIX
YPaBHEHUH pPEeaKkUMi U CAETaHHBIX BBIBOJOB. OTMEYaeT BaXXHOCTh U3Y4aeMBbIX COCIMHEHUN U
IIPOLIECCOB, KaK B )KU3HEAEATEILHOCTH YEJI0BEKA, TaK U B IPOMBIIIIEHHOCTH.

VYuebHast AeATeNbHOCTh 00YUaIOIIUXCSL:
CPaBHUBAIOT Pe3yJIbTaThl pabOTHI B IApe C pe3yabTaTaMu, OJyYeHHBIMH JIPYTUMH Yd€HUKaMHU; IPH
HE00X0AMMOCTH KOPPEKTUPYIOT BHIBOJIBI M YPABHEHUSI XUMHUUECKUX PEAKLIUi

Jrtan ypoka 5. UHpopManus 0 1oMaliHeM 3aJaHUM U pediexkcus



[Ipeanonaraemas npoAOKUTENbHOCTE: 6—7 MuH. [lenaroruueckast 1eATeNbHOCTD YUYUTENS:
UHGOPMHPYET O AOMAIIHEM 3aJaHUH, AT KOMMEHTAPH 10 €ro BBHITIOJHEHUIO; IPEJIaraeT aHKeTy
pediiekcun K YpoKy U IpeaiaraeT paccuutarh «VHANBHUyanbHBIN WHIEKC Ka4eCTBa YPOKay;
M0JIBOJIUT pe(IIEKCUBHYIO CTATUCTUKY YPOKa 10 KOJIMYECTBY YUEHUKOB, Y KOTOPBIX HHJCKC KauyecTBa
BBIIIE 3HAUCHHSA J;

JEMOHCTPUPYET 3aMUCh LIEIH YPOKa, cripamunBacT: «Kak Bbl AymaeTe JOCTUTHYTaA JIU 1enb?». Ecau
npobsiemMa He pelieHa U 1ellb He JOCTUTHYTa, MpeaiaraeT 00bsICHEHNE, U 331aET B IOTIOJIHEHHE K
JOMAIIHEMY 33JIaHUIO MIOyMaTh HaJl IPUYUHAMHU TOTO.

VYuebHast AeATeIbHOCTh 00YJaIOIIUXCSL:

3a/1al0T YTOYHSIOLIME BOIIPOCHI O BBIIIOJIHEHUH JOMAIIHErO 3a/1aHHsl; PACCYUTHIBAIOT
«MHIuBUAYaIbHBIN UHIEKC KA4ECTBA YPOKay;

OIIPENETAIOT CTEIIEHb COOTBETCTBHS MIOCTABICHHOMN LENH U PE3YJIbTATOB JIEATEIILHOCTH; CTEIIEHb
CBOETO NPOJIBMKECHUS K LIEIIH;

BBICKA3bIBAIOT OLIEHOYHBIE CYKJIECHUS U COOTHOCAT PE3YJIBTATHI CBOEH NEATEIBHOCTH C LEIBIO YpOKa

MOMOIllb YYUTEJIO
MarepuaJbl 1Jis1 KOMUPOBAHUS
Xapakrepuctuka okcuaa azora (1V)

Ha3zBanueBemecTBa Oxcup azora (1V), nmoxcnx a3ora

XuMudeckas popmyiia

MomnsipHasimacca

By XMMHUYECKOM CBSI3U B MOJIEKYJIE

IATperaTHOE COCTOSIHHE IPH H.Y.

Hamane/oTcyTCTBUEIBETA, 3aMaxa

[Tspxenee/erye Bo3ayxa (pacyér OTHOCUTEIBHOM
MJIOTHOCTH TI0 BO3IYXY)

IPacTBOpUMOCTH B BOJIE

T oxkCHIHOCTH

CTerneHn OKHUCIIEHHS! XUMHUYCCKUX 3JICMEHTOB B OKCHUJIC

asora (V)

XapaKTepucTHKa OKUCIUTENLHO-BOCCTAHOBUTEIBHBIX
cBoiicTB okcuma azora (V)

K1c10THO-0CHOBHEIE CBOiCTBa okcua azora (1V)

b

]

=K==
-

Bonpocs! 1 3agaHus K AEMOHCTPALIMOHHOMY OIIBITY
«[Tonyuenue oxcumaa azora (IV) u u3ydenue ero CBONCTB»

B anmmapare mia nposenenust xumudeckux peakmuii (AIIXP) (cm. pucyHok HUKeE)
nosryausii okeng azota (IV). Kakoe BemecTBo HOMECTUIIN B IBYTOPIIyIO KOJIOY-
peaktop 1, 4To NMpHIMBaAIU B 3Ty KOJIOy U3 BOpoHKH 2? CoCTaBbTE ypaBHEHUE
peakimu, KoTopasi MpoTeKaeT MEXAy STUMHU BellecTBaMU B Koj0e-peakrope 1.
VYKaXuTe OKUCIUTENb U BOCCTAHOBUTEIID.
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Puc. 16. Annapat a5 npoBeAeHNUs XUMUYECKUX peakunid (AIIXP):

1 — nByropnas kosba-peaxkTop;

2 — nenuTeNbHAs BOPOHKA /Ui Pa0OTHI C TOKCUYHBIMHU BEIIECTBAMH, TIO3BOJISIET JOOABIATH
HE00X0IMMOE KOJIMYECTBO JKUAKOTO peareHTa B peaklIMOHHYIO CMECh, HE JOIYCKas pa3repMeTH3aIin
pu- 6opa;

3 — éMKoCTH (HAacaJKu) IS )KUJKAX PEareHToB (MOTJIOTUTENEH);

4 — xoJmaxu;

5 — EMKOCTb (HacajJKa) sl ChIITyYUX PearcHToB

Brigenstomuiics ra3 mpomyckaiy yepe3 pacTBopbl B Hacaakax [—1V.
1. OnummTe MpoIecchl, KOTOPbIE MPOTEKAIHM B ATUX PACTBOPAX, 3aIIOJIHUTE TAOIHUILY.

No CocrtaB Ha0nogaemble |[YpaBHeHMe peakuuu, |[UTomokasbiBaeT
HACATKH pacTBopa H3MEHEeHU s npoTeKaoei (xapakTepu3syer)
B HacaJaKe B pacTBOpe MpoTeKaIasgpeaK
st
| Ulakmyc
1 Monnnxanus
Il [TepmaHTaHATKAIHS
v ["aapokcuaHATPHS

2. Camas BepxHss Hacaaka B mpubOope (Ha pucyHke oOo3HaueHa wudpoii 3) 3amosHeHa
aKTHBUPOBAHHBIM yriieM. KakoBo HazHaueHHe ATOi Hacaaku?
Bomnpoce! 1 3a1aHus K IEMOHCTPAIIMOHHOMY OIIBITY
«Oxkucnenue okcuaa azota (II) mo oxcuaa azora (IV)»

1. Kakoii ra3 HaX0IUTCs B IJIACTHKOBOM OyThIIKe? MIMeeT Jiu OH OKpacky?

2. Kakue u3MeHEHHUs MPOM3OIILIM, KOrJa OTKPhLIM KpbImKy? Kakas peakuus mpu 3ToM
npotekaer? CocTaBbTe YpaBHEHUE ITOU PEAKIIMH.

3. UYro HaOmromaercsi mocie TOro, Kak B OyThUIKY JOOABHJIM BOJbI, 3aKPUIM KPBILIKY H
BeTpaxHynmu? Ilouemy OyTbUika HEMHOro «cxanack»? OTBeT NPOWUIIOCTPUPYHTE  COOT-
BETCTBYIOIIIMM YPaBHEHUEM XMMHMUYECKON PEaKIIHH.

4. Yro Oyner HaONIOMATHCS, €CIM CHOBA OTKPBHITH KPBIIIKY, a 3aTeéM J00aBUTH BOMBI?
OtBeT nosicHUTE.
3agaHus K JEeMOHCTpPAlMOHHOMY ombITy «B3anmoneiictsue okcuna azora (IV) ¢ Bogoit u
KHCJIOPOJIOM, TOJIy4E€HUE a30THOU KUCIOTBD)
1. 3anomHuTE TAOMUILY:

PermcTpupyembniinapamerp (Temmnepatypa, °C MoxkazanusanaruukapH [loxasanns narunka
BJIEKTPONPOBOJIHOCTH,
MKCM/cM




HOHpOHYCKaHI/ISII‘ a30B

IMoci CIIPOINyCKaHUATa30B

OObsicauTe HAOMIOJaeMbIE U3MEHEHUS, IPUBEIUTE COOTBETCTBYIOIIEE YPABHEHHE XUMUYECKOM
peakuuu.

AHKeTa JJIS1 pacqéTa «I/IHIII/IBI/IIIyaJ'H)HOFO HUHICKCA KaYeCTBa ypOKa» HpI/IBeZIeHa B OIIMCaHUHU
METOI0JIOTUH [TOCOOUS.

TeopeTnyeckoe nosicHeHue
Jlemoncmpayuonnulii onvim
«Ilonyuenue oxcuoa asoma (IV) u uzyuenue e2o ceoticmey

B konby-peakrop AIIXP (Ha pucynke 16 mokasana nugpoit 1) 3apanee nomemaior 2—3 r
KYCOYKOB MEJTHOH IPOBOJIOKH HJIM METHBIX CTPYKeK. KOHIIEHTpUPOBaHHYIO a30THYIO KHCIOTY MOKHO
HAJIUTHh B BOPOHKY HETMOCPEICTBEHHO NEpe] ONBITOM. 3apaHee B HACAAKH HAJIMBAIOT PacTBOPHI
cienyromux Beuiect: | — nakmyc, I — nonun kanus (unum Hatpus), [l — nepmanranar kamus, [V
— ruzpokcu] HaTpus. CBepXy NMpuOOp 3aKpbIBAIOT HACAJKOM ¢ akTUBUpOBaHHBIM yriiéM (3). ITpubop
JIOJI’KEeH OBITH MOJIHOCTHIO COOpaH U 3apsbKEH Mepel] YPOKOM.

Kornma oTkpbIBarOT KpaH BOPOHKHM (2), a30THas KHCJIOTa TOMAJaeT Ha MeAb W HAaYWHACTCS
peakIusi, COMPOBOXKIAIOIIASICS BbIAeIeHneM okcua azota (IV):

Cu + 4HNO3 = Cu(NO3)2 + 2NO[] + 2H,0

Jlnst yckopeHus: peakinuu Kojaoy-peaktop (1) MOXXHO HarpeTh ¢ MOMOIIBIO CIUPTOBKH WITH
JNIEKTPOIUTMTKA. B  cioy4ae HarpeBaHusi CIHUPTOBKOM TMOJX KOJOY HEOOXOAWMO ITOMECTHUTH
METAJUIMYECKYIO CeTKY. B3anmoaeiicTBre Meiu ¢ KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTOM — OJUH U3
Ja00PaTOPHBIX CIIOCOOOB MOJTYyYEHUST TUOKCHIA a30Ta.

[Ipu npomyckanuu okcuma azota (IV) depes pactBop makmyca HaOmrOgaeTcsi OBICTpOE
n3MeHeHrne (PUoJIeTOBOM Okpacku Ha KpacHyr. Oxcupa azora (IV) — KHCIOTHBIA OKCHA, TIPU €ro
B3aUMO/ICHCTBUM C BOJON 00pa3yroTcs JBE KUCIOThI, a30THAS ¥ a30TUCTAs:

2NO2 + H20 = HNO3 + HNO>
AzoTucTas KucioTa cinadas U HeyCTONUMBasL, JIETKO pas3yiaraeTcs:
2HNO2 = NO + NO; + H20
[Ipu nponyckanuu NO2 uepe3 pacTBOp MOAMIa KaJlus HaOJI01aeTCsl MosBIeHUE Oypoil OKpacku noja,
KOTOPBI BBITIAZAET B OCAJ0K B BUJE KPUCTAIIIOB TEMHO-CEPOTO IIBETa MPU U30bITKE JUOKCHIA a30Ta:
2NO2 + 2KI = KNO: + 20
OTa peakius XapaKTepu3yeT OKUCIUTENIbHbIE CBOMCTBA IMOKCHA a30Ta.
[Tpu nponyckanuu okcuaa azota (IV) uepes pacTBop nepManranara Kaausi HaOJIIOAAETCS MOJHOE
obeclBeYMBaHUE pPacTBOpA:
5NO; + KMnOg4 + H20 = Mn(NOs3). + KNO3 + 2HNO3

OTa peakius XapaKTepu3yeT BOCCTAHOBUTENbHBIE CBOMCTBA IMOKCUAA a30Ta. Takum 06pazom,
okcua azota (IV) nposiBisier 1BOIICTBEHHbIE OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE CBONCTBA,
00yCIOBJICHHbIE HATMYHEM aTOMOB a30Ta N.

[Tpu nponyckanuu NO; dyepe3 pacTBOp I'MAPOKCHIA HATPUS BHEUTHIE U3MEHEHHSI HE
Habmroatores. PactBop 1mienoun Heo0X0AuM /Il MOTJIOIIEHUS] TOKCHYHOTOo okcua asora (IV):

2NO2 + 2NaOH = NaNO; + NaNO3z + H20
OTta peakiys XapaKTepu3yeT KUCIOTHbIE CBOMCTBA AMOKCUAA a30Ta. B pacTBope 1m1en04u OKCHl a30Ta
(IV) nucnpornopuuoHupyet ¢ 00pa3oBaHUEM JABYX COJIEH: HUTpUTA (B KOTOPOM CTETEHb OKUCICHUS
a3oTa +3) U HUTpaTa (B KOTOPOM CTENEeHb OKHCIEHHS a30Ta +5).
Hacanka (3) Taxoke CITyKHUT JUTsI OTJIONIEHUSI HUTPO3HBIX Ta30B 3a CYET afcOpOLMU HA TIOBEPXHOCTH
akTuBHUpoBaHHOTO yris. Hacaaka (3) HeoOxoauMa, Tak Kak MpH OOJIBIION CKOPOCTH BBICICHUS
NO2moXkeT He ycreTh HOTJIOTUTHCS pacTBOPOM TuApoKcuaa HaTpus. Hurposusle rassl, nomumo NO2,
MOTYT coJiepkath emé okeun azota (I1), KoTopblit 00pa3zyercs Mpu B3aUMOJIEHCTBUN OKCHAA a30Ta
(IV) ¢ Bojoii:

3NO2 + H20 = 2HNO3 + NO



Oxcun azota (II) — Heconeobpa3zyromumii, 6e3pa3IMuHbIA OKCHJI, HE MOTJIOIAETCS PACTBOPOM
IEJIOYH, HO afcOPOMPYETCsl aKTUBUPOBAHHBIM YTJIEM.
Llemoncmpayuonnwiii onvim
«Oxucnenue oxcuoa azoma (1) oo oxcuoa azoma (IV)»
Jlo ypoka HE0OX0IMMO 3aIOJTHUTD TUIACTHKOBYIO OYTHUIKY (O€CHBETHYIO IPO3pauyHyI0 OYTBUIKY U3
noymdTIieHTepedranara ([19T), u3-nox HanutkoB) 06BEMOM 1,5 11 okcumoMm azoTta (II) meTomom
BbITECHEHHsI BOJBL. 1. MOHOOKCH/I a30Ta yJOOHO MOJIy4aTh B3aUMOJICHCTBUEM METANTUIECKON MeH ¢
pa3baBieHHON a30THOM KuciaoTou (~30%):

3Cu + 8HNO3 = 3Cu(NOs). + 2NO[J + 4H20

K o0pe3kam MeHO# MPOBOJIOKH HITH CTPYXKaM MeuieHHo npuiuBaoT HNOg3 (. 1,10 —
1,15 r/cm3). He creayet momyckarh pa3orpeBaHusl CMECH BO M30eKaHNE 00Pa30BaHMSI IPYTHX
OKCHJIOB a30Ta WJIM AJIEMEHTApHOTO a30Ta. CHavyana B pEakIMOHHOM COCY/E MOSBIIAIOTCS Oypbie aphl
JTUOKCHUIA a30Ta, oOpasyromuecs mpu okucieHnu NO kuciaopogom Bozayxa. s ounctku ot NO2 u
ope13r HNO3 okcua azota (II) MoskHO mpomyCTUTh Yyepe3 MPOMBIBHYIO CKIISIHKY € 5%-HbIM pacTBOPOM
NaOH u cobupats HaJ BOJIOH.

OnsIT TpOBOAMTCS O TATOM! Bo BpeMst JeMOHCTpalluy yIUTEIb MTOKA3bIBAET, UTO OYTHIIIKA
HaroJiHeHa OeclBETHBIM ra3oM, okcugoM azota (II). 3aTem oTKpBIBalOT KPBILIKY, TOTYAC HAJ
TOPJIBIIIKOM OYTBUIKH MOSIBISIETCST «00IaYK0» KPacHO-0yporo IBeTa 3a CUET OKUCIEHUS MOHO-
OKCHJIa a30Ta KUCIOPOJOM BO3TyXa:

2NO + O2 = 2NO;
ByTBITKY MOYHO CJIeTKa CIaBUTh, a 3aT€M OTITYCTHTb, YTOOBI BO3/yX ITOMal BHYTph. Torma
o0pa3zoBaHUe TUOKCH/IA a30Ta OyaeT HAOMI01aThCsl BHYTPU OYTHUIKH.
3areM B OyTHUIKY HATMBAIOT HEOOJIBIIIOE KOJHMYECTBO BOJIBI, 3aKPBHIBAOT KPHIIIKOW U MHTCHCUBHO
BCTPAXUBAKOT. bypas okpacka NO2 rcues3aeT 3a C4ET ero B3aMMOJICHCTBHS C BOJIOM:

3NO2 (r) + H20 (k) = 2HNO3 (p-p) + NO (1)
W3 ypaBHEHHs BUIHO, YTO B pEAKIIMIO BCTyMaeT 3 00bEMa rasza, a 00pasyercs TOJIbKO OJIHH, T.€. 00BEM
ra3oB B OyTbUIKE YMEHbBIIIAETCA, OYThIJIKa HEMHOTO «CKUMaeTcs». ECiii CHOBa OTKPBITH KPBILIKY,
CTEHKH OYTBIJIKHA PacIpaBsATCs, BHYTPh 3aCOCET BO3yX, okcul azoTa (I1) okucnures 1o okcuaa a3ora
(IV), cHoBa nmosiButcs Oypast okpacka. [Ipu mo6aBineHnn Boabl OyaeT CHOBa HaOIIOaThCS
oOecrBeunBanue 3a cuér noriomenuss NO2 BOIoM.

Yuurtens NOJBOAUT MIKOJLHUKOB K BBIBOJLY, UTO ISl pEeBpalleHus Bcero okcuaa asora (1V) B
a30THYIO KHCJIOTY HEOOXOAMMO B PEAKIIMOHHYIO CMECh BBECTH OKUCIUTENb — KUCIOPO/I.
Jlemoncmpayuonnwiii onvim
«Bszaumooeticmsue okcuoa azoma (IV) ¢ 60001 u Kuciopooom, noyuerue azomuol KUCIOMbLY

OnbIT poBOAUTCS MO TArok! B XuMu4eckuil cTakaH HaIuBarOT 0KoJio S0 M
JTUCTUIUTMPOBAHHON BOJBI, YCTAHABIMBAIOT HA MAarHUTHYIO MEIIAJIKY. 3aT€M B BOJLy IOTPYXKAIOT
TEPMOPE3UCTOPHBIN JaTUMK TeMIIepaTyphbl, 1aT4uK pH U 1aT4uK 31E€KTPONPOBOTHOCTH, KOTOPHIE
3aKpEIUISIOT B IITATUBE TaK, YTOOBI OHU HE KACAJIUCh SKOPSI MArHUTHOM Mermanku. [lokazanus
JATYNKOB HY>KHO BBIBECTH Ha 9KpaH, YTOOBI BUIEIN BCE YUCHUKH B Ki1acce. BKIIIOYarOT MarHUTHYIO
MEIIAJIKY ¥ 3aIyCKaI0T U3MEPEHUs BceX TPEX AaTyuKoB. Korja nokasaHus 1aTYMKOB
CTaOMIM3UPYIOTCS, 00yUaroUINecs 3aUCHIBAIOT X B TETPa/b, B COOTBETCTBYIOIINE I'padbl TaOIHIIBI.

3areM B BOAY OJTHOBPEMEHHO C MOMOIIBIO ABYX MIMPHUIIOB MPOIMYCKAIOT AUOKCU a30Ta U
KHUCTIOpO. PeructpupyroT u3MeHeHus: u3MepsieMbIX apaMeTpoB. Temmeparypa pacTBopa
YBEIIMYUBAETCS, YTO CBUJETENLCTBYET O MPOTEKAHUH IK30TepPMUUECKON peakiuu. [[jist Toro 4ToOsI
M3MEHEHHE TeMIEpaTyphl OBIJIO 3HAUUTENBHBIM, CJIeyeT pacTBOPUTh He MeHee 100 mu auokcuaa
a3oTa, pH pacTBopa pe3ko yMeHbIIIaeTCsl, 4YTO CBUIETENILCTBYET 00 00pPa30BaHUU CUIIBHON KHUCIIOTHI.
DNEKTPOMPOBOTHOCTH PACTBOPA PE3KO YMEHBIIIAETCS, YTO XapaKTepu3yeT 00pa3oBaHKe CUIHLHOTO
AIIEKTPOJINTA.

Yuurtens oOpaiiaeT BHUMaHHE YYEHUKOB Ha TO, YTO HAJl BOJIOM B CTaKaHe OTCYTCTBYET
KpacHO-0Oypasi OKpacka, T.€. B YCIOBUSX JOCTATOYHOTO KOJIMYECTBA KUCIOPOIa TUOKCHU]I a30Ta
MOTJIOIAETCS TMOJTHOCTBIO, TIPU ATOM MPOTEKAET 0OpaTUMasi IK30TEPMUUYECKAsT PEAKIIHS:

ANO; + 02 + 2H,02  4HNO3 + Q
MerToauyeckne KOMMEHTApHH



B 1ensx s5KoHOMUU BpeMEHHU ISl IPOBEICHHSI IEMOHCTPAILIMOHHBIX OTIBITOB HEOOXOIMMO BCE
MPUTOTOBHTH 3apanee. B konly-peakrop AIIXP monoxuTe METHYIO IPOBOJIOKY (MM CTPYXKKH),
3aI10JIHUB HACAJKU COOTBETCTBYIOLIMMU PacTBOpaMU. KOHIIEHTpUPOBAHHYIO a30THYIO KUCIIOTY
MO’KHO HAJIUTh B MPUOOP HEMTOCPEACTBEHHO TIepe/1 ONBITOM. BaXHO OTMETHTB, UTO BTOPOU M TPETUI
JIEeMOHCTpaIMOHHBIE ONBITH ¢ NO2 clieyeT IpOBOAUTH TOJIBKO MPU HATMYKUU B Y4eOHOM KaOuHeTe
XOPOILIEH BBITSKKH.
3agaHus K ypoKy

1. 3adanus na pazeumue hyHKYUOHATLHOU SPAMOMHOCMU

1) Uro Takoe kpacHas a3oTHas kuciora?’
TepMuH «IpIMsiIIasl KpacHasi a30THAsE KMCJIOTa» UCIIOJIb30BaJICs BIIOTh A0 40-b1X Tog0B XX
BeKa. JTO PacTBOP AMOKCH[A a30Ta B a30THOH KucaoTe. OH MOXKET OBITh MMOJTy4eH KaK HACHIIICHUEM
KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI JUOKCHUJIOM a30Ta, TaK U MPU Pa3JI0KEHUU a30THOU KUCIIOTHI.
[Ipn B3auMOIEHCTBUM KOMIIOHEHTOB CMECH, COJIEPKAILEH HUTPAT HATPUS U CEPHYIO KUCIIOTY,
cuHavasia mpu 100—110° C mpoTekaeT peakiiusi COrJacHO YpaBHEHUIO:

3 cmecn BBIICIACTCA U MIEPETOHACTCA YUCTad a30THad KUCJI0TaA. Ecim oBBICUTE TEMIICpATYpPy
10 150—170° C, To 6ompIiast yacTh a30THOM KMCIIOTHI HAUWHAET paslararbes ¢ BbIIEICHUEM
JMOKCH/A a30Ta M KUCJIOPOA:

Jlnokcua a3oTa, pacTBOPSSACH B IEPBBIX MOPLUUAX OTTOHAEMOM a30THOM KUCIOTHI, U cOOOIIaeT
€l KpacHO-OpaHXeBbIN 11BeT. HUKakoro Apyroro Kpacuresns 3/1eCh HET.

2) CocraBbTe ypaBHEHHS XUMHUYECKHX PEAKIHIA, KOTOPBIE TPOTEKAIOT:

a) npu 100—110 °C mexay TBEpABIM HUTPATOM HATPHUSl U KOHIIEHTPUPOBAHHOW CEpPHOM
KHCJIOTOM;

0) npu HarpeBanuu A0 150—170 °C 6e3B0oHOM a30THON KUCIOTHI. OTBET:

a) NaNOs + H2SO4 = HNO3z[] + NaHSO4
Wi

2NaNO3 + H2SO4 = 2HNO3[] + Na:S046) 4HNOs = 2H,0 + 4NO> + O2

3). JlnHamuKa 3arpsi3HeHus atMocdepHoro Bo3myxa B Mockse?:
IMIKcc!t — MpeeabHO TONMyCTUMas KOHLEHTpanus, cpeaHecyrounas — aiist NO2 cocrtaiser 0,1
Mr/M3.
a) PaccunTaiiTe maccy aquokcuaa a3ota B 1 M3 Bo3yxa B IIEHTPaIbHONW YaCTH MOCKBHI.
6) OuenuTte cpeanee koiauuecTBO Mosekyla NO2, KOTopoe 3a OJ1H pa3 BJbIXaeT MOCKBHY,
MPOKUBAIOIINI B IEHTPAIBHOM YacTu roposa. O0bpEM Boxa nmpumMuTe paBHbIM 0,5 1.

°Tlo marepuaiam kH.: Crenud b.J1., Anuk6epoa JI.FO. Kuura mo xumuu aj1s ToManiHero YTeHus. —
M.: Xumus, 1994. — C. 226.

10 Munamuka 3arpsisHeHHs aTMocepHoro Bo3ayxa B Mockse // [IpaButenbctBo Mocksbl. Jlenap-
TaMCHT IIPHUPOIOITIOJIb30BAHUA N OXPAaHbI Opr>I<a}0meﬁ Cpeabl. —
http://www.dpioos.ru/eco/ru/air_dinamic(mata oopamienus 11.05.2021)
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Puc. 17. Kapra 3arpsi3HeHUs BO3ayXa THOKCHIOM a30Ta B MOCKBE | OivbKaiiiem [MoamockoBbe?

[. 3aoanue ons noocomosrxu k I'HA, BITP

1 ) Hanumwure YpaBHCHUA peaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOKXHO OCYIICCTBHUTDH
IIpEBpalICHUA 110 CXCME!

1 C 2004 rona HameTHIACH TEHACHIMS MEIUICHHOTO, HO YCTOMYUBOTO MPUPOCTA 3arpsA3HEHUS
nuokcusioM a3zoTa (3—5 % B rox). Ilpu 3TOM poCT copepkaHus TUOKCHIA a30Ta OTMEUEH W Ha JKHIIBIX
tepputopusax ropoaa (1.1 IIJIKcc misa nenrpansHoit yactu ropoga u 0.8 I1JIKce mis nepudepuit Hpix
KUJIBIX TEPPUTOPHIL). DTO CBSA3AHO C TEM, UTO OKCHUIBI a30Ta HANOOJIEE CIOKHO «IOIABISIOTCS
Cpelu OpYrux 3arpsa3HsIOIINX BEIIECTB MMPU UCIOJIb30BAHUN HEUTPAIM3ATOPOB HA aBTOTPAHCIIOPTHBIX
CpelCTBaX.

12 B Mockse B mosTopa pasa ynajo cojepskaHue JMOKCHIA a30Ta B Bosayxe // PUA Hosocty,
20.04.2020. — https://ria.ru/20200420/1570278347.html (mata obpamenus 11.05.2021)
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NH3z NO [0 NO2J HNOz[1 NHsNO3
JIi1st 4eTBEPTOTO MPEBPAIICHHS COCTABhTE COKPAIIEHHOE MOHHOE ypaBHEHUE peakiuu. OTBeT:
1. 4NHz + 50.0P0% 4NO + 6H20 2. 2NO + O, = 2NO>
3. 4NOz + Oz + 2H20 = 4HNO3
4, HNO3 + NH3 = NH4NOs3
5.H++ NHs = NH+
2) BriOepuTe BemiecTBa, ¢ KOTOPBIMU pearupyet okcup azora (IV):
CEPHMCTBIN Ia3;
YTJIEKHUCIIBIN Ta3;

)
)
3) TUApOKCHI Kaus;
) asor;
) KHCIIOpOI.
Orser: 1, 3, 5.
3) Ucnonb3ys MeTO 31eKTPOHHOro OanaHca, paccTaBbTe KOYPQHUIIMEHTHI B YPaBHEHUH pe-

aKI[MHU, CXEMa KOTOPOM:

Tc + HNO3z[1 HTcO4 + NO2 + H20
Omnpenennute OKUCIUTENs U BOCCTAHOBUTENE. OTBET:

Tc + 7THNOs[J HTcO4 + 7NO2 + 3H20

+5 | +4
7 N+{ledJ0— N

0 +7
Tc—7e U0— Tc
TC — BOCCTAaHOBUTEND,
HNO3z — oxucnuTens 3a cyeT N+5.
Tembl 803MOIAHCHBIX NPOESKMHBIX U UCCTEO08AMENLCKUX PADOM
1. Koppo3sus ctanu o AeiicTBUEM HUTPO3HBIX Ta30B U CIIOCOOBI 3aAIIHUTHI OT HEE.

OnpeneneHHe COACPpIKaHUA TNOKCHAAa a30Ta B BO3AYXCE.

2

3. buonoruueckas pons okcuna azota (II).

4 Ponp Hurpuduupyomux 6akrepuii B KpyroBopoTe a3ora.
5

[Touck HanpaBineHU CHUKEHUS BBIOPOCOB HUTPO3HBIX ra30B B aTMochepy.

Ypok 7. Kanvyuii u ezo coeounenusn

Kanpiuii u ero coeiMHEHUS IMUPOKO PACIPOCTPAHEHBI B IPUPOJIE U UTPAIOT BAKHYIO POJIb B
YKU3HU YeJIOBEKa U 0011ecTBa. 3HAHUS O COSIMHEHUSIX KabIUs MO3BOJISIIOT IOHUMATh SBJICHUS,
MIPOUCXOJISIINE B OKPY)KAIOIIEM MHPE, a B HEKOTOPBIX CIy4YasixX U YIPaBISATh XUMUYECKUMU
poLeccamu.
Tun ypoka: KkoMOMHUPOBAHHBIH (YPOK U3yUEHUSI HOBOTO MaTepHana)
Lenb ypoka: co3aaTh YCIOBUS IS U3YYCHUS (PU3UUECKUX M XUMUYECKIX CBOMCTB KaJbIIHS U €ro
COEJIMHEHUH, TPUMEHEHHsI COEIMHEHUH, (GOpMUPOBaHMS MTO3HABATEIbHBIX YHUBEPCAIBHBIX JICHCTBUH.
IIpo10IKUTENBHOCTD YPOKA: OJIMH aKkajgeMuueckuil yac. [InmanupyeMble pe3ynbTaTsl:
IIpeomemmnvie:

' MNPUMCHATE OCHOBHBIC METO/IbI IIO3HAHUS: Ha6J'IIOZ[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,

' XapaKTCpU30BaThb (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHUE CBOMCTBA KaJbIUA 1 €r0 COCI[PIH@HPIIZ,
MMPOBOAUTD OIIBITHI, IOATBCPIKAAOINEC XUMHUYCCKUC CBOMCTBA THAPOKCHU A KaJIbIUA;

‘ XapaKTepU30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOEHHEM U CBOMCTBAMH METAJLIOB;

' coOmoaTh nmpasuiia 0e30MacHo paboThl IPU MPOBEICHUU OTIBITOB.
Memanpeomemnmuvie:

‘ M03HaBaTeNbHbIE: aHAIN3UPOBATh, 00padaThIBaTh U UHTEPIPETUPOBATH HH(POPMALHIO,
UCIOJb30BaTh €€ /Ul PELIeHUs TOCTaBICHHBIX y4eOHBIX 3a/1a4;



' PErYIIATUBHLBIC: KOHTPOJIMPOBATL U OLICHHUBATDL PC3YyJILTAThI yqe6H0171 JACATCIBHOCTH,
BHOCHTBH KOPPCKTHUBLI B UX BLIINIOJIHCHHUC,

. KOMMYHHKATHBHBIC: (h(HEeKTUBHO paboTaTh B mape, B TPYIINE PU PEHICHUH YIYECOHBIX
3a7ad.
Jluunocmmuuie:

' pa3BUBATh MPAKTHUECKUE HABBIKH 110 UCIOIB30BAHUIO yIEOHOTO 000PYIOBAHMS;

‘ copMHUpOBaTh O3HABATEIBLHBIA HHTEPEC, HATIPABICHHBIN HAa N3yYCHUE XUMUIECKUX
COCJIMHEHUH KaJbIUs U MX IPUMEHEHUE B )KU3HU YEIIOBEKA.
OO0opynoBanme, nporpaMMHoe o0ecrieyeHre U PacXoHble MaTepuabl

KomnsroTep, nporpammuoe obecnieuenue Releon Lite, iudporbie naTunku
ANIEKTPONIPOBOAHOCTH, JaTuuk pH; crakan xumudeckuii (50 mun); ctakan xumuyeckuit (150 mi);
dapdopoBas ganika; mpuOOp s NOTYICHHSI Ta30B, 3apPsSHKCHHBIN MPaMOPOM H COJISTHOM KUCIIOTOM;
IITaTUB C 30KUMOM, IITIATeNb; MWHIIET; AUCTHIUTMPOBAHHAS BOJIa; N3BECTKOBAs BOJA; COJISTHAS
kucinota (1:2); mpamop (KycoukH); pacTBop (eHospTanernHa, KOJIJIEKIUsI MUHEPATIOB.
Xox ypoka
Jtan ypoka 1. Opranu3anuoHHbIi
[Ipeanonaraemas npoa0BKUTENbHOCTE: 1—2 MuH. [lenaroruueckas 1eATeNbHOCTD YUUTENS:
IIPOBEPSIET TOTOBHOCTh K YPOKY, OpraHu3yeT paboTy Kilacca Ha ypOKe, CO3/1aET MOJI0KUTEIbHBIH
SMOIIMOHANBHBIN HACTPOH y 00yJaromuxcsl.
VYyeOHas 1eATenbHOCTh 00YyJaloUUXCs:
SMOIIMOHAIBHO HACTPAUBAIOTCS HA MPEACTOANIYIO YUEOHYIO I TEIbHOCTh

JTan ypoka 2. AKTyajau3ainus u 00001eHne 3SHaHUii

[Ipennonaraemas mpoA0HKUTENBLHOCTD: 10 MuH. [legarorndeckas nesT€NbHOCTD YUUTEINS:
MpeAJIaraeT yJaMcs IPOCIyIIaTh CEPUIO CYKIEHUN U HAa X OCHOBE OINPENEIIUTh TEMY YPOKa U
uenb ypoka. Ha mo0om 3tamne BeICKa3bIBaHUS CY)KJIEHUN MOKHO 03BYYHUTH OTBET.

O KakoM 3JIeMeHTE UIET peub?

Mertann.
B coennHeHMsIX TPOSIBISET TOJIBKO BaJIeHTHOCTH | .
Haxomutcs B 1V nepuone [leproaudeckoit CHCTEMBI XUMUYECKHUX DJIEMEHTOB.
OuyeHb aKTUBHBIM METAJLJI, HA BO3AYyXE OBICTPO OKHUCIISETCS.
BcerpeuaeTcst B mpupoie TOJIBKO B BUAE COSTUHEHU.
6. Bxoaut B coctaB Mena (MpaMopa, SHYHON CKOPITYIIbI, U3BECTH H T. 11.).
[Tocne onpenenenus 3IeMEHTa U TEMBI YpOKa TpejlaraeT aTh XapaKTePUCTUKY KaJbIUs Ha OCHOBE
ero nosoxkenus B [lepuoanueckoii cucreme (cM. MaTepuasl i konupoBanus). [Ipeanaraer ogHomy
U3 YUEHUKOB 3aUUTaTh XapaKTEPUCTHKY KallbIIUA.
VYyeOHas 1eATeIbHOCT 00YJaIOIUXCSI:
BBICKa3bIBAIOT CBOM MPEATNOJIOKEHHS; COTJIACOBBIBAIOT C YUUTENIEM TEMY U II€JIb YPOKa; PeIaraioT
CroCcoOBI M CPEJICTBA JOCTHXKCHHUSI TICITH.
BrInoHs0T 3a1aHKUS IO XapaKTEPUCTHKE Kalblins. [IpoBepsIOT OTBETHI IO XapaKTEPUCTUKE KabIIHS

Ul AW N —

Jrtan ypoka 3. O0bsicHeHHe HOBOro Matepuana. [Ipumenenne 3HaHUI B HOBOW CUTyalMu
IIpenmnonaraemas IpoAOJDKUTENBHOCTD: 17 MuH. Ilenarornyeckas neATeIbHOCTD YUUTEIA:

1. OObsicHseT ydallMMCs HOBBIH MaTepual ¢ JeMOHCTpalued (u3nyeckux CBOMCTB
KaJblUs, OCOOCHHOCTSIMU €TO XPaHEHUS B CBSI3U C €r0 BBICOKOW aKTHUBHOCThIO. OTMeuasi akTUBHOCTb
KaJblMs, IMpeJylaraeT y4yeHHKaM CIIPOTHO3MPOBATh CHOCOO MOJMy4YeHHs Kalblus. JleMoHCTpupyet
B3aUMO/JICHICTBUE KaJlbIUs C BOJOM M IOCIEIYIOIIMM OIPEIECICHUEM XapaKTepa Cpeapl pacTBopa
THJIPOKCUA KaJbIMs ¢ TOMOLIbI0 faTuuka pH u gpenondranenna.

2. HpOBO,Z[I/IT OKCIICPUMCHT «B3aumogeiicTBUe OKcHIa KajblMsid C BOJOW» C
MOCICAYIOIIUM ONIPCACIICHUEM XapaKTEepa CPCAbL.



3. K oOpasyromemycst pacTBOpy T'MAPOKCHIA KajbliMs BMECTE C OCAJKOM IPUIMBACT
consHyto kuciory. Otmewaer, uyro wuoH Ca2+ OecuBereH. BHOCHT B TONy4eHHBIH pacTBOp
HUXPOMOBYIO TMETJIO. 3aTeM NOMEIIaeT NeTI0 B IulamMs CcnupToBKH. [lpu BHeceHMHM B Iiams
PacTBOPUMBIX COJICH KaJIbLIUS TJIaMsI OKPALIUBAETCS B KUPIUYHO-KPACHBIN IIBET.

4, VYyamuecs B TETpaadx 3alMUCBIBAIOT YPAaBHEHUS MPOTEKAIOIIMX IPOLECCOB, OTMEYAIOT
IIPU3HAKU PEAKLIUN.

S. [Ipemyaraer  y4amMcs — BBIIOJIHHTH  JTAOOpaTOpHBI  ombIT  «B3ammoneiicTBue
WU3BECTKOBOW BOJBI C YIVIEKHCIIBIM I'a30M», 3HAKOMHUT YYEHUKOB C METOJIMKAMH IPOBEICHUS OIIBITA,
pa3naér 3amaHue U 000pyIOBaHKE U JaeT HHCTPYKIUIO 110 padoTe.

6. Bremonasor nabopatopHyto pabdoty; paboTas B mapax (B Tpymmax) 1Mo MHCTPYKIUH,
OQOPMIISIOT pe3yabTaThl M3MEPEHHd W PAacdy€Thl B TETPagW WM Ha CIHENHAIbHBIX ONaHKax (CM.
MaTepHaJIbl Uil KOTUPOBaHUs). JlearoTBBIBOIBIIOPAOOTE.

7. 3HAKOMHT YYalIUXCS C COCAMHEHHUSIMHU KaJlbLIMsl, pACIpOCTPaHEHHBIMU B TMpupojie (C
ACMOHCTpalUAMU MHUHEPAJTIOB U UX COCTaBOM), U IPUMCHCHUCM COC)II/IHCHI/II\/II KaJIblysA, OTMEYACT POJIb
KaJIblUs B OpTraHU3ME YCJIOBCKA U )KUBOTHBIX.

VYyeOHas 1eATenbHOCTh 00YyJaroUXCs:

3alMMCbIBAOT HA3BAHWUC MHUHCPAJIOB U UX COCTAaB, o0xacTu MPUMCHCHUSA COGI[I/IHGHI/Iﬁ Kajabus

Jrtan ypoka 4. KoHTpo.1b ycBoeHUs1, 00cy:K1eHHue JONyLeHHbIX OIIN00K  UX KOpPpPeKuus
[Ipennonaraemas mpoaoLKUTENLHOCT: 10 MuH. Ilenarornueckast neATEIbHOCTh YUUTEISA:
opranusyeT oOCyXJeHHE Pe3yIbTaTOB HCCIEA0BaHUS, IPOBEPSIET MPABIIBHOCTD 3aIICAHHBIX
YpaBHEHUM peaKIUid U CIETaHHBIX BHIBOJIOB. OTMEYAET BaXKHOCTh MPOTEKAIOIINX MTPOIIECCOB B
KU3HEAEATEIIbHOCTH YEJIOBEKa.

VYyeOHas 1eaTenbHOCTh 00YyJaloIUXCs:

CPaBHMBAIOT Pe3yJIbTaThl pabOTHI B Mape (B IPYIIE) C JAHHBIMH, TOJy4EHHBIMU IPYTUMH YY€HUKAMU;
MIPU HEOOXOIMMOCTH KOPPEKTHPYIOT BHIBOJbI U YPABHEHHSI XUMUYECKUX PEAKIIHA

Jran ypoka 5. Undopmanus o romaniHem 3ajaHum u peduiekcus

[Ipennonaraemas mpoAOHKUTENLHOCTD: 6—7 MuH. [lemarornyeckas nesTebHOCTD YUUTEIS:
HH(POPMHUPYET O JOMAIITHEM 3a/IaHHUH, TAET KOMMEHTApPHUH 10 €T0 BBIMOJHEHHUIO; Mpe/IaraeT aHKeTy
pedaexkcun K ypoky u pacu€t «MHIUBUAYaIbHBIN HHACKC Ka4eCTBa YPOKay;

MOJBOANT Pe(BICKCUBHYIO CTATHCTHKY YPOKa MO KOJIMYECTBY YICHUKOB, Y KOTOPBIX HHJICKC Ka4eCTBa
BBIIIIE 3HAYEHHA 5;

JEMOHCTPHUPYET 3aIUCh LIeTN YpOoKa, crpamuBaeT: «Kak BbI gymaeTe J0CTUTHYTA JiK 11eiab?» Ecnun
npo6JieMa He pelIeHa U 1eIb He JOCTUTHYTA, IpeaiaraeT OObICHEHHE U 3a1a€T B JIOMIOJTHEHHE K
JIOMAIITHEMY 3aJIaHUIO TI0IyMaTh HaJl IPHYUHAMH TOTO.

VYyeOHast 1eATeNbHOCTh 00YUalOUXCS:

3a[1aI0T YTOYHSIOIINE BOMIPOCHI O BBHIMIOJHEHUH IOMAIIHETO 33aJaHHs; PACCUUTHIBAIOT
«HauBUayanbHBIA HHICKC Ka4eCTBa YPOKay;

OTIPEIEIISAIOT CTENEHb COOTBETCTBHSI IIOCTABICHHON LIETTH U PE3YAbTaTOB JIEATEIBHOCTH; CTEIIEHb
CBOETO IMPOJIBIKCHUS K 1EJIH;

BBICKA3bIBAIOT OILICHOYHBIE CYK/ICHUS U COOTHOCAT PE3YyIbTAaThl CBOCH NESATEIBHOCTH C LENbI0 YPOKa
MarepuaJ 11 NOATOTOBKH K YPOKY

WNuctpykius k maboparopHoMy onbITy «B3anMoeiicTBue H3BECTKOBOM BOJIBI C YTIIEKUCITBIM Ta30My.

+ 3amycTUTe Ha perucTpaTope JaHHBIX MporpaMMHoe obecrieuenue Releon Lite.

' [ToaxmrounTe AaTYMK AJIEKTPONPOBOIHOCTH.

' B crakan Hanelite 20 M1 pacTBOpa U3BECTKOBOU BOJBI, OITYCTUTE B HETO NaTYUK
IEKTPONPOBOJIHOCTH, 3aKPEIIJIEHHBIN B JIANKE IITATHBA.

‘ HabnronaiiTe 3a ©13MeHEeHHEM 3HaYeHHUs dIEKTponpoBogHOCTH. Koraa noka3anus
AJIEKTPONPOBOIHOCTH MEPECTAHYT U3MEHATHCS, 3alUIINTE 3HAaUeHUE B TaOIHILY.

‘ B TeueHne HECKOIBKHUX MUHYT MIPOITYCKANTE Yepe3 U3BECTKOBYIO BOY YIJIEKHCIBIN
ras, UCHOJIb3ys IpUOOp JUIs mosrydeHus ra3oB. OOpaTuTe BHUMaHUE HA CKOPOCTh MPOMYCKAHUS



yriekucioro raza. OHa He 10JDKHa OBITh OUCHb OO0JIBIION. PerynmnpoBars nogady raza MOXKHO C
noMo1bto kpana. Habmroaiite 3a n3aMeHeHHEM B pacTBOPE U U3MEHEHUSMU 3HAUCHHS
3JIEKTPOIIPOBOIHOCTH.

‘ [IpomyckaitTe yrieKucaplil ra3 10 NOJy4eHUs IPO3pavHoro pacteopa. Hanerire B
MPOOUPKY 2 MJT IOJYYSHHOTO MPO3PAYHOTO PAacTBOPA U HArpeiTe HA IUIAMEHH CITUPTOBKH. UTO
Habmosaere? Kakoii ra3 Beraensiercs? KakoB cocraB ocanka?

' 3anoaHUTE TaOJIMIly Pe3yabTaTOB OIBITA U C/ICTIANTE BHIBOIBI. B BRIBOJaX OTpa3uTe
MPOIIECCHI, TPOTEKAIOIIUE B PACTBOPE (B BU/IC XUMUYECKUX YPAaBHEHUM) U U3MEHEHUS 3HAUCHUN
AJIEKTPOIPOBOIHOCTH.

' HanefiTe B mpoOupKy 2 MJI IOJIy4EHHOTO TIPO3PAaYHOTO pacTBOpa M HarpenTe Ha
I1aMeHu cnupTtoBkH. Yto Habmonaere? Kakoii ra3 Beiaensercsa? Kakos coctas ocaaka?
Konmponvnvie 6onpocoi

1. TMouemMy HM3MEHSETCS 3HAYCHHE SJICKTPONPOBOAHOCTH M3BECTKOBOW BOJBI MPH MPOIMYCKAHUHU Yepe3
He€ YIrIIeKHCIIoro ra3a? 3anuinTe ypaBHEHN XMMHUUECKUX peaklui, IPOTEKAIOUINX IPH STOM.

MaTteprangnakonmpoBaHusa

XapakTepruCTUKaKaIbIHsA
XapakTepucTHKa Kanbumii

ITopsinKoBBI HOMED

OTHOCHTENbHASI AaTOMHAsI Macca

Sapsn siapa

OO111e€ YUCITO DIICKTPOHOB

Umcno 37eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CIIO€

CTeneHn OKUCIIEeHUS

@DopmyIna BBICIIEro OKCH/IA M €r0 XapakTep (OCHOBHBIHN, KUCIOTHBIN)

TabmumapesynpTaToBpaboThl

Ne onbITa (McciienyeMblii pacTBOp D1eKTPONPOBOAHOCTH, MKCM/cM
1 M3BecTKOBas Boia

2 PacTtBOp ¢ ocankom™

3 PacTBOp mmocIie pacTBOPEHHs 0CaIKa

*HCO6XOL[I/IMO3aHI/ICaTLHaHMeHbH.Iee3Ha'{eHI/I63J'ICKTp0Hp0BOZ[HOCTI/I.
Amnker aZ[J'I}IpaC‘-IéTa«HHI[I/IBI/IZ[yaHLHOFOI/IHIICKCaKa‘lCCTBaypOKa»(CM.pa60Ty«I/I3y-‘{eHI/ICCTpOCHI/ISIHHaMCHI/I») .



Teopernyeckoe nmosicCHeHue
Ecnu B pacTBOp rupokcua Kajiblius IpoIycKaTh YIIEKUCIbIN Ta3, TO 00pa3yeTcsi HEpacTBOPUMBII
KapOOHAT KaJbIHs:

Ca(OH)2 + CO2 = CaCOs[ 1+ H20D1ekTponpoBOHOCTh pacTBOPA M0 MEPE BBIMAACHHUS
kapOoHarta KanbLus OyaeT cHmxkarbes. Kora Bce HOHBI KabLUs EPEHIyT B 0CAIOK,
AJIEKTPOTIPOBOJTHOCTH pacTBOpa OymeT MUHUMANBHOU. [Ipy manpHEieM mponycKaHuH YTISKUCIOTO
raza OyJeT IpOUCXOIUTh PACTBOPEHUE KapOOHATa KAIbLUs U 3JIEKTPOIIPOBOAHOCTD pacTBOpa Oyer
YBEJIMYUBATHCA.

CaCO3 + H20 + CO2 = Ca(HCO:s)2
Metoanuyeckne KOMMEHTApUH
B 1ensix S5kOHOMUU BpeMEHH ISl IPOBEICHHS Ta00paTOPHOTO OMBITAa HEOOXOAMMO 3apaHee
IIPUTOTOBUTH IPUOOPHI JUIsl MOIYYEHHUS ra30B, 3al0JHUB UX KycOukaMu Mpamopa. PactBop cossiHo#
KHUCJIOTHI HAJIMBAIOT B IPUOOP HENOCPEACTBEHHO IIEPE]] OTIBITOM.

PactBOp ruppokapOoHaTa Kajablus NOCIE KUISYEHUS MOKHO MCCIIEI0BAaTh Ha 3JIEKTPOIIPOBOJHOCTD.
OpHako BCIEACTBHE JIETYYECTH XJIOPOBOAOPOIA, AEKTPOIPOBOIHOCTh MOXKET OBITH BEICOKOH. A 3TO
MIPOTUBOPEYUT XUMUUECKUM MPOLIECCAM.
3agaHus K ypoKy
/. 3aoanus na pazeumue GYHKYUOHATILHOU 2PAMOMHOCMU
1) Xumudeckue mpoIecchl, UCCIeA0BaHHbIE B JTAOOPATOPHON paboTe, MPOUCXOIIT B IPUPOJIE.
OO0pa3oBaHuEe CTaJaKTUTOB CBS3aHO C BBIJACIEHHEM KapOoHATa KalblMsS W3 PAacTBOpa
rugpokapOoHaTa KanbIusa. Kak 3ToT mporiecc mpoBecTH B 1abopaTopuu?

Puc. 18. O6pa3oBaHue CTATAKTUTOB B TEIIEpax

Orser:

Harpets pactBop ruapokapOoHaTa Kanblus A0 KuneHus. [Ipu 3ToM OH pas3nnokuTcs ¢ BblIEICHHEM
KapOOoHaTa KalbIIHsl, YIIIEKUCIOTO T'a3a v BOIbI.

|

2) [Ipu crtupke pykamMu Xo3siiKa YBHUJETa MHOXECTBO My3bipeid. OHM TepelnBaInCh
pasHBIMU I[BETAMU U MX ObUIO 04eHb MHOTO. CHopMyIHpyiTe BBIBOJ O TOM, B KaKOW BOJE CTHpPACT
X03sHKa: MATKOW W skEécTKoM. Kakue nmpu3HaKy MOATBEP)KIAI0T Balll BHIBOT?

Puc.19. Cmupra 6envs



Ortger:
Xoszsiiika ctupaet 0enbE B MATKOH BoJie. MBUIO IEHUTCS U AA€T My3bIPU TOJILKO B MSTKOW BOJIC.

2 3aoanue ona noocomoerku k I A, BIIP

1) Hanumure ypaBHEHHs pEakInii, C IOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH MPEBPAIEHHs
o cxeme: 1 2 3
Call CaOlJ Ca(OH)2[J Ca(NOs)2

Jl1st TpeThero MmpeBpalleHusi COCTaBbTE COKpAIEHHOE ypaBHeHHE peakuuu. OTBeT:
1. 2Ca+ 02 =2Ca0
2. CaO + H20 = Ca(OH)2
3. Ca(OH)2 + 2HNO3 = Ca(NOs3). + 2H.0
4. H+ + OH—=Hy0

2) C kakuMu BEUIECTBAMH OY/IET pearupoBarh raméHas H3BeCTb:

1) cepHUCTBIM Ta30M  3) COJISIHOM KHCIIOTOM

2) yrapHbIM Ta3om 4) enxum HaTpom OtBet:1, 3.

3) Kakwie 1Ba U3 IepEUNCIICHHBIX BEMIECTB OYIyT BCTYIATh B PEAKIIAIO C OKCHIOM KaJIbITHsI?
1. Cu(OH):

2. HNOs

3. O,

4. Ba(OH):

5. COz Otser: 2, 5.
Tembl nPOeKMHbIX U UCCIe008AMENbCKUX PabOm

1. JXKécTkoCTh BOMBI M CIIOCOOBI €€ yCTPaHEHHUS.
Onpenenenue KECTKOCTH BOAOIPOBOIHON BOIBI.

. Kanpumii B npupoae. Murpaiiusi KaJibIius B OKPYKarOIIEM MHUPE.

2
3. TlpuMeHeHME COEAMHEHNI KaJIbLUs B MEIUIMHE.
4
5. Kanbuuii B )KMU3HU YEJIOBEKA.

JlaGopaTopHblie padoThI
8 knacc
Ilpakmuueckaa paooma Ne 1.
«H3yuenue cmpoenus niamenu)
Teopemuueckasn yacmo

['opeHne — CIIOKHBIN MPOIECC, COMPOBOXKIAIOMIUICS BBIICICHUEM SHEPIHH, KaK MPaBUIIo, B
BHJIC TEIIa U CBeTa. Pa3nmnuaroT roMoreHHoe ropeHue (Hampumep, Npu paboTe ra30BOM TOPENKH), U
reTeporeHHoe TOpEeHHE (HampuMmep, TOPEeHHE CHOUpPTa U CyXOro roproyero). B paccMoTpeHHBIX
npuMepax IjiaMs UIMEET CXOJIHOE CTpoeHHEe. B HEM MOYKHO BBIICTUTH TPH YaCTH.

1) BHyTpeHHHIT KOHYC TEMHOTO IBeTa (B Ciyd4ae ra30BOW TOPENKH CHHErO IBETa) C HHU3KOM
teMieparypoit ~ 300—500 °C. 3aech NpOUCXOUT UCIIAPEHHUE U PA3JIOKEHUE TOPIOYETO BELLECTBA.

2) CpenHuii BOCCTAaHOBUTEIIBHBIN KOHYC COCTOUT M3 CMECH BO3JyXa U TOPSIIEro ras3a. 3/1ech Mo
BIMsiHMEM Ooisiee BbIcOKOM Temmeparypbl (1500—1800 °C) mpoaykThl MCHApeHUs U Pa3JIoKEHUS
TOPIOYMX BEIIECTB aKTUBHO PEarupyroT ¢ KuciaopoaoM. Eciu yacTs yriepoaa octaércst cBOOOAHOM, TO
€ro MeNbYaillifie YacTHUIbl PACKAIAIOTCA U MPHUAAIOT IUIAMEHH SpPKOE CBEYEHHE. JTa 4acTh IUIAMEHU
O6orara yrapupiM TazoM CO — CWIBHBIM BOCCTaHOBHUTEJEM, [O3TOMY €€ Ha3bIBalOT
BOCCTaHOBHUTENbHOM. Touka Haubojiee BBICOKOH  TeMIlepaTypbl HaXOJIUTCS Ha  OCTpHe
BOCCTaHOBHUTEIBHOIO KOHYCA.

3) BHenHuii OKHMCIUTENBHBIN KOHYC 00pasyeT HEBHUANMYK OOOJIOYKY, OKPYKAMOIIYIO IIAMS.
37ech 1oJ BAUSHUEM 3HAYUTEIBHOTO MPUTOKA KHUCIOPOJA BO3/yXa MPOUCXOIUT MOJHOE OKHCIEHHUE
roptouero BemectBa 10 CO2 u H20 (pu ropeHun cyxoro ropro4ero Ha OCHOBE YpOTPOIHUHA TaKkKe



obOpaszyercs Nz). Ilpu 3Tom octaércst M30BITOK KHCIOpOJa, KOTOPHIM NPH BBICOKOH TemmepaType
o0ajaeT BBICOKOH OKHCIUTEIbHON aKTUBHOCTBIO, TOATOMY BHEIIHSS 4YacThb IUIAMEHU HA3bIBAETCS
OKHCJIUTEINBHOM.
Hcnonb3ys noaayB Bo3ayXa, MOKHO YBEJIIMYUTH TEMIIEPATyPy IUIAMEHH.
Ipakxmuueckas yuacmo
L]env onvima: U3y4uTh CTPOEHUE TUIAMEHH, ONIPEIEIUTh TEMIIEPATYPY B PA3HBIX €r0 30HaX MpHU
HCII0JIb30BAHNU PAa3IMYHBIX HICTOYHHUKOB TEILIA.
Ilepeuens oamuuxos yughposoii rabopamopuu.; NATINK TEMIIEPATYPBl TEPMOTIAPHBIH.
Jlonoanumenvnoe 060pyoosanue: ITATUB C 3a)KUMOM; JIepKaTeb JUIsl IPOOUPOK; CIUPTOBKA.
Mamepuanst u peakmugul: CHUPT 3TUIIOBBIN; CyX0€ rOpIoYee; cBeya.
Texuuxa bezonacnocmu:

1. PaGora cBsi3aHa ¢ OTKPBITHIM IJIAMEHEM — OEperuTech 0Kora.

2. Tepmomnapa nocine u3BJIeUYEeHUS U3 IIJIaAMEHU OCTHIBAET HE Cpa3y — OEperuTech 0xkora.

3. B criupToBKE COAEpKUTCS roproyasi KHUIKOCTb.

Huempyxkyus k vlnoanenuio:

1. [ToaxmrounTe BBICOKOTEMIIEPATYPHBIM JaT4WK (TepMomapy) K PEruCTpaTopy JaHHBIX
(koMITBIOTEPY). 3aKpenuTe JaTYUK B MITATHBE TaK, YTOOBI €r0 KOHYHMK Kacajcs (GUTHIIS CIIUPTOBKH.

2. 3axxrute cnupTtoBKy. Korjga mnokazaHusi cTaOMIM3HUPYIOTCS, 3allMIINTE 3HAuYEHUE
TEMIIepaTypbl Ha cxeMe miaMenu (puc. 1).

Puc. 1. Toukn uzMepeHus TeMIiepaTypsl INIAMEHH

3. [lepememaiiTe JaT4UK TEMIIEPATYpPhI B CAEAYIOIIYIO TOUKY IUIAMEHU B COOTBETCTBUU CO
cxemoit. [y aToro ocnabnsiite MydTy 1 nepemernaite e€ (BMeCTe ¢ JAlKOW M JaTYMKOM) B HYXKHOE
Mecto. Korma mokazanust CTaOWIM3UPYIOTCS, CHOBA 3aHOCHTE 3HAUYEHHE TEMIEPaTyphl B
COOTBETCTBYIOIIEH TOUKE HA CXEMY.

4, Tax u3meppTe TemnepaTypy BO BCeX TOUKax IJIAMEHU, OTMEUEHHBIX Ha CXEME.

S. [ToBTOpHUTE IEHCTBUS CO CBEUOI U CYXUM T'OPIOUUM.

6. Obpamume enumanue! llpn W3ydeHMH CTPOECHUS IUIAMEHH CYXOrO TOPIOYEro
ucnomab3yercs 1/4 yacte Tabnerku. Kycouek roproyero nomMenaroT Ha KepaMu4ecKyro IIUTKY.

/. BHecute B muiaMs CHMpPTOBKM Ha TMOJIMHHYTHI HpoOMpKY. M3Biekure npoOupky u3
IJIAMEHH U PACCMOTPUTE €€ MIOBEPXHOCTb.

8. IToBTOpuTE OMBIT cO cBewoi. Kakoro 1Bera oOpazoBancs Han€T? Uto 370 3a BemecTBo?

Pe3ynbTatel uaMepeHuii/HadmoaeHui

Temmepatypa TemmneparypaB (Temmeparypas [Urto
Ne  [MCTOYHMKTEIIOT 0KOJI0 GUTHIISL  [CpeAHel BepPXHei 00pa3oBaIoCch HA
bI (Kycouka YACTH IUVIAMEHH [JACTH IUVIaMEeHH [MOBePXHOCTH
rOprH4ero) MpoOupPKH
1 CnupToBKa




2 Cseua

3 Cyxoeroprouee

Buvisoowr:
B BBIBO/1aX yKa3aTh, KAaKOW MCTOYHUK TETUIOTHI MPEANIOUYTUTEIHLHO UCTIOIB30BATh B XUMHUUECKOU
nabopaTropuu U oYemy.
Konmponvnvie éonpocwi:
1. Kakoi HCTOYHHK IIIITaMEHH OBLI UCIIOIb30BaH?
Kaxast yacTs miamenu camas ropsyas?

2
3. JIo kKaKoil MaKCUMaJIbHOM TeMITEpaTyphl yAAETCs IPOTPETh TEPMOTIApy?
4. Yto ropsiuee — HEHTP TUTAMEHH WA Kpasi?

5

[Touemy ciupTOBKa TOPUT MOUTH OECLBETHBIM IIJIAMEHEM, a CBe4a — CBETAMMUM? Mok- HO 1
HCII0JIb30BATh CBEYH B JIADOpaTOPUH BMECTO CIIMPTOBOK?

6. Kaxue mpoayKThl TOPEHHUS OTHHAKOBBI Y CIUPTOBKH U CBEUH?

/. 3aoanue ons noozomosxu x I'HA, BIIP
[Tpu HarpeBaHWH TBEPABIX BEMIECTB B MPOOUPKE HEOOXOIMMO:

1) B34TH IPOOUPKY B PyKH M HATPEBATH Ty YaCTh, TJIE JISKHUT BEIIECTBO;
) 3aKpenuTh MPOOUPKY B MITATHBE W HATPEBATH TY YaCTh, TJE€ JISKHUT BEIIECTBO;
3) B3STH MPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM Ty YacTh, IJI¢ JIEKHUT BEIIECTBO;

3aKpEenuTh MPOOUPKY B IITATUBE, IPOTPETH BCIO MPOOUPKY, a 3aTE€M TY YaCTh, /1€ JIEKUT
BEIECTBO.
[IpaBunbHBIN OTBET: 4.

8. Badanue ons pazeumus pyHKYUOHANLHOU 2PAMOMHOCTU
B xuure Maiikia ®apanes «Vctopust cBeun» aBTOP OMUCHIBAET OIBIT, KOTOPHIN OH
JEMOHCTPUPOBA Ha CBOMX JIEKIMSIX. B miaMst cBeur OH MOMelal H30THYTYIO
CTEKJISTHHYIO TPYOKY. OIMH KOHEIl TPYOKH OITyCKaJICs HEJJAIEKO OT (DUTHJIISA, BTOPOU }
BBIBOJIMJICS] HA HECKOJIBKO CAaHTUMETPOB OT IJIaMEeHU. Uepe3 HeKOTopoe BpeMsl K KOHILY
TPYOKHU MOJAHOCHIIM TOPSILYIO JIyduHY. [10gBIIsIOCH M1aMsi, KOTOPOE CYIECTBOBAJIO
OTJIENbHO OT IMJIaMeHu cBeuH. Kak MOKHO 00BACHUTH 3TO siBICHHE? i
Orser:
B sT0i1 yacTu nnamenu npoucxouT ucnapenue napaduna. [lapsl napaduna Ha
BO3JIyX€, MPU MOJHKUTaHUU, 3aTOPAIOTCS.
Jonornumenvnasn ungopmayus
®apaneit M. Uctopus cseuu: [lep. ¢ anrn./Ilox pen. b. B. Hoso- Puc. 2. OnbIiT
xunoBa. — M.: Hayka. ['maBHast pegakius ¢puznko-maTeMaTHUECKON C TUITaMEHEM CBEYH
mutepatypsl, 1980. — 128 c.: un. — (bubnuoteuka «KBaHT?).



Jlabopamopnuwiit oneim Nel.
«/lo kakoii TeMnepaTypbl MOKHO HArpeTh BelIeCTBO»
Teopemuueckas 4acmo

[Tpu HarpeBaHuu BemIecTBa B HEM YCTaHABJIMBAETCS TEIUIOBOM OajlaHC: CKOPOCTh MOBOIA
TEIUIa B KAKOM-TO MOMEHT CTAHOBUTCS] PABHON CKOPOCTH €r0 PacCEUBaHU.
ITockonbKy CKOpOCTh IIOJIBOJIA U CKOPOCTh PACCEMBAHMSI 3aBUCST OT
Pa3HOCTH TeMIepaTyp MeXy OOBEKTOM U CPENIOi, TO B COCTOSTHUH
TEIJIOBOI'O PABHOBECHUS y BEILIECTBA YCTAaHABIMBAETCS ONPEACIIEHHAsS
teMiieparypa. OHa 3aBeJOMO HIKE, YEM TEMIIEpaTypa IJIaMEHH, 3a CUET
pacceuBaHUs TEILIa.
Puc. 3. TIpubop it onpeesieHnus TEMIIEPATYPhI IIABICHHUS
1 — TepMonapHsbIii JaTYHK; 2 — TMECOK; 3 — CIUPTOBKA

Ipakmuueckas yuacmo
L]env pabomul: TPOIEMOHCTPUPOBATH BO3MOKHOCTH CIIMPTOBKH JIJIsl HArPEBaHUS! BEILIECTB.
Ilepeuenv oamuuxos yughposoii 1abopamopuu. TaTINK BBICOKOTEMIIEPATYPHbBINA TEPMOTIAPHBIH.
Jlononanumenvroe 06opyoosanue: MTATUB C 33)KUMOM; CIIUPTOBKA.

Mamepuanst u peakmugul: CHUPT STUIOBBIN, PEYHON TIECOK.

Texuuxa bezonacnocmu:

1. PaGora cBsi3aHa ¢ OTKPBITHIM IJIaMEHEM — Oeperurech oxora!

2. Tepmormnapa mocjie u3BIeUYEeHUS U3 IJIAMEHH OCTBHIBACT HE Cpa3y — OeperuTech 0KOora.
3. B ciupToBKE COMEPIKUTCS TOPIOYAst JKUIKOCTb.
4, PaGoraTth B 0uKax.

Hnuempyxkyus k vlnonnenuio:

1. B mpoOupky HachITIbTe MECOK Ha 2—3 CM M0 BBICOTE. 3aKpenuTe MPOOUPKY B JIAIKe
IITaTUBA, a TEPMOMAPHBIA JaTUUK TaK, YTOOBI €ro KOHYMK JTOXOJMJI MOYTH JI0 JHA MPOOUPKH, HO HE
KacaJicsl HM JTHA, HU CTEHOK (puc. 3). OTMEThTE TeMIlepaTypy Mmecka.

2. 3aXruTe CIUPTOBKY M MOCTaBbTE €€ MO MPOOUPKY C IIECKOM.

3. HaGmromaiite 3a uW3MEHEHHMEM TEMIIEpaTyphl, 3aHOCS PE3yJIbTaThl HM3MEPEHUH B
Ta0HILy.

4, Uepes HekoTOpoe BpeMs MMOC]e Hayalla HarpeBaHUs TeMIlepaTypa CTaOMIM3UPYETCS.

[Tocne storo ocraHoButTe HarpeBanue. Oo6pamume eHumanue! CTaBUTh HArpeTyro MPOOHPKY B
TUTACTUKOBBIN IITATUB Helb3sl. HY)KHO TOKIAaThCsl €r0 OXJIaXICHUS B JIAIIKE I TATHBA.
Pe3ynbrarel uamMmepeHuii/HabmoaeHui

Ne Temneparypaneckate [Temnepatypaneckaue [Iemnepatypaneckade [Iemneparypaneckaue
BHArpeBaHHs pe3 2 MHH pe3 4 MUH pe3 5—6 Mun
1
Buvi600wi:

B BbIBOJIaX yKa3aTh, 10 KaKOW MakCUMaJbHOM TeMIepaTypbl MOXKHO HAarpeTh BEIIECTBO B MPOOUPKE.
Konmponvnwvie gonpocwi:

1. Jlo Kakoil TeMmepaTyphl yAal0Ch HarpeTh BEIeCTBO?

2. Mo>kHO 11 B poOUpKe pacIIaBUTh: a) 0JI0BO (tn: = 232 [IC);

3. 0) muHK (tn: = 419 [1C);

B) amoMuHui (th; = 660 [JC); 1) meap (tn: = 1083 [JC).

4, ITouemy Temmeparypa, 10 KOTOpOH yHaércsi HarpeTh BEIECTBO, HMXKE TEMIEpPaTyphI
I1aMeHu?
Hononrnumenvuas ungopmayus
Jleencon M. A. 100 BompocoB 1 OTBETOB IO XUMUH: MaTepuaiibl Ui MIKOJIbHBIX pedeparos,
(baKkyIbTaTUBHBIX 3aHATHI U ceMUHApOB: yued. mocodue. — M.: «M3narensctBo ACT»:
«M3narenscTBo AcTtpensy, 2002. 347 c.
Jlabopamopnwtit oneim Ne 2.



«H3MepeHne TeMnepaTypbl KHIIEHUS BObI

€ MOMOIIBIO JIA00PATOPHOI0 TEPMOMeETPA M JATYMKA TeMIIepaTypbD»

Teopemuyueckasn yacmo

JlanHas paboTa MMo3BOJISIET IIKOJbHUKAM SKCIEPUMEHTAIBHO YCTAHOBUTH 3aBUCUMOCTh TEMIIEPATYpPhI
KUTICHUS )KUIKOCTH (B JaHHOM CITy4dae BOJIbl) OT aTMOC(HEPHOTO JIaBJICHUSs, T.€. MOJHEE PeaaIn30BaTh
MEXIIPEIMETHBIE CBA3H XUMUU U (PU3HKH.

BenuunHbl TEMnepaTypbl KUIIEHUS BOJBI IIPU PA3JIMYHOM JaBJICHUHU IIPEICTaBIECHbI B Ta0MLE 1.
Ta6muua 1. TeMmepaTypsl KUIIEHNS BOJBI IIPH PA3INIHOM JaBICHHH

P, xIla” |, C P, kIla t, 1C P, xIla t, [1C

5,0 32,88 91,5 97,17 101,325 (100,00
10,0 45,82 92,0 97,32 101,5 100,05
15,0 53,98 92,5 07,47 102,0 100,19
20,0 60,07 93,0 97,62 102,5 100,32
25,0 64,98 93,5 07,76 103,0 100,46
30,0 69,11 94,0 07,91 103,5 100,60
35,0 72,70 94,5 08,06 104,0 100,73
40,0 75,88 95,0 08,21 104,5 100,87
45,0 78,74 95,5 08,35 105,0 101,00
50,0 81,34 96,0 98,50 105,5 101,14
55,0 83,73 96,5 08,64 106,0 101,27
60,0 85,95 97,0 08,78 106,5 101,40
65,0 88,02 97,5 08,93 107,0 101,54
70,0 89,96 98,0 99,07 107,5 101,67
75,0 91,78 98,5 09,21 108,0 101,80
80,0 93,51 99,0 99,35 108,5 101,93
85,0 95,15 99,5 99,49 109,0 102,06
90,0 96,71 100,0 99,63 109,5 102,19
90,5 96,87 100,5 99,77 110,0 102,32
91,0 97,02 101,0 09,91 115,0 103,59

Ipaxmuyeckasn yacmo

Lenv pabomul: IPOAEMOHCTPUPOBATD YYAIIMMCS PA3HHILY MEXK]TY KHJIKOCTHIO U T'a30M; (PH3UUECKOE
CBOWCTBO BEIIECTBA: TEMIIEPATYPY KUIICHHS;, BBECTH U (PPOBOI U3MEPHUTEIHh TEMIIEPATYPhI B
CpaBHEHHH C aHAJOTOBBIM; JIaTh MPEJCTABICHUE O TOYHOCTH U MOTPEITHOCTH MprOopa.

Ilepeuenvy oamuuxos yughposou 1abopamopuu. NATIUK TEMIIEPATYPhI TIATHHOBBIM.
Lononanumenvnoe ob6opyoosanue: ctakan xumudeckuit (50 mit), TepMoMeTp 1a60paTOPHBIi;
CIIMPTOBKA; IITATUB JIAOOPATOPHBIN C KOJIBIIOM U CETKOM; MaHOMETp (MOXHO HCIIOJIb30BaTh JAHHBIC,
noytyueHHbIe U3 MHTEepHETA).

Mamepuanst u peaxmugul: CHUPT ITUIOBBIN WK CyX0€ TOpioYee; TUCTHIIIMPOBAaHHAS BOJIA.

Texnuka 6ezonacnocmu:

1. PaGoTath B 0uKax.

2. TpeOyercs cob0IaTh MEPbI 0E30TTACHOCTH MPU HATPEBAHUH POOUPOK, TIPH paboTe co
CIMPTOBKOM MITM CYyXUM TOPIOYHM.

13 Bonkos A. ., XKapckuit M. M. Bonbioit Xxumudeckuii cipaBoyHuk. — MH.: CoBpeMeHHas MIKOJIa,
2005. — C. 416.
* 1xIla = 1000 ITa = 0,00986923 atm = 7,50062 mMm. pT. CT.



Hncmpykyus K 8b1NOIHEHUIO.!
1. HaueiiTe B cTakaH 0KO0JIO 25 MJI AUCTHILTMPOBAHHON BO/IBI.
2. 3akpenure CTaKaH B IITATHBE.

3. OmycTuTe B BOJY TEPMOMETP M JaTYUK TEMIEPATYPhl, aKKYPATHO 3aKPEIHTE MX B JIAIKE
mraruBa. He pomyckaiite cOnpUKOCHOBEHUSI MPUOOPOB MEXAY COOOM, CTEHKaMU U THOM
CTaKaHa.

4. HavHuTe perucTpaiyio H3MEpeHHH.
5. HarpeiiTe Bo1y 10 KHUIICHHS.

6. Korma mokazanust mpruOOPOB CTAHYT HMOCTOSHHBIMHU, 3aHECHTE JIAHHBIE B TAOJIMILY.
Pe3ynbrarel uamepennii/HabmoaeHui

N3meputenbHbliin JlaBaenue OTHOCUTEJILHASIONIU

pudop aTtMmocdepHnoe P, klla [TemnepatypakunenusiBoabl, 'C [pxaonbiTa, %
OKCTIeprUMeH- CrnpaBoyHas
TajbHas

Tepmomerp

JTaTunk

TeMIIEpaTyphbl

Bwvi600wi:

CrenaiiTe BBIBOJ O TOUHOCTH U3MEPEHUS TPHUOOPOB.

Koumponvnvie sonpocsi

1. 3aganus it pa3BuTHsA QYHKIIMOHAIEHON TPAaMOTHOCTH

[Ipu HyneBoii BeICOTE HaJ YpoBHEM Mops Temiieparypa kuneHus Boasl 100 °C. Ho ¢ kaxapim
noaséMoM Ha 500 M Temrieparypa KuneHus BoJibl cHumxkaercs Ha 2—3 °C. Ha Boicotre 1000 M Boa
3akunuT npu temmneparype 96,7 °C. Ha yposue 2000 M el a1t 3aKumianus Hy>KHbI Jidiib 93,3 °C.
[Touemy Tak mpoucxoaut?

Jononnumenvnasn ungopmayus

1. Crpensaukosa JI. H. 3 yero Bcé caenano? Pacckassl o BemtectBe. — M.: fy3a-npecc, 2011.

2. Jleerncon M.A. 100 BompocoB M OTBETOB IO XHMHH: Marepuaisl IS IIKOJBHBIX pedepa- TOB,
(bakynbTaTUBHBIX 3aHATHH W ceMHHapoB: ydeO. mocobme. M.: «UzmatenbctBo ACT»: «U3-
naTenbCcTBO Actpenby, 2002. — C. 347.

Jlabopamopnwtii oneim Ne 3,
«Onpedenenue memnepamypol niaeaeHusA U KPUCMAITUZAUUL MEMATIIa»
Teopemuueckas yacmo




.
Kpucrannnueckue BelecTBa nepexoaaT U3 TBEPAOH (a3bl B )KUJIKYIO TOJIBKO IIPU ONPEeTEHHOM
TeMIepaType, KOTopasi Ha3blBaeTCsl memnepamypou niasnenus. Ha pucyHke 4 mokazaH TUITUYHBIN
BU/JI KPUBOM HarpeBaHUs KPUCTAIIIMYECKOTO BELIECTBA.
Puc. 4. Kpuas HarpeBaHUs KPUCTAJIMUECKOTO BEIIECTBA (3aBUCUMOCTh TEMITEPATyphbl | OT BpeMEHU
paBHOMEpHOTO HarpeBaHus [1)

B TBEpOM COCTOSTHUU BEIIECTBO, MOTJIONIAs TEIIOBYIO SHEPTHIO U3BHE, HarpeBaeTcs (y4acToK
A—-B na pucynke 5). [Ipu gocTikeHnn TemnepaTypsl Iu1aBiieHus (Touka B) BelecTBo HaYMHAET
MEPEXOANTh B XKUIKYIO (ha3y, Temreparypa He m3mensiercs (yaactrok B—C). [Tocne Toro, kak Bcé

KPUCTAJJIMYECKOE BELIECTBO MOJHOCTHIO PACIUIaBUTCS, TEMIIEpAaTypa CHOBA HAUMHAET pacTu (Y4acToOK
C—D).

Puc. 5. KpuBast oxJiaxIeHHsI pacIIaBICEHHOTO BEIIECTBA JI0 TEMIIEPATYPhl KPUCTALTU3AIUH

[epexox BemecTBa U3 )KUIKOH (ha3bl B TBEPIYIO IPOUCXOUT IIPH mMeMnepamype
Kpucmannuzayuu. ECIV paciuiaBIeHHOE BEIECTBO, HAIPETOE JI0 TEMIIEPATYPhI, MPEBBIIAOMIECH T .,
MOCTENEHHO OXJIaKAATh (puc. 4), yaactok (E—F), To IpH OTCYTCTBUH LIEHTPOB KPUCTAIUIU3ALIUN
HaOI0JaeTCsl HEKOTOpoe nepeoxiaxkaeHue (Touka F uuxke T,,). 3aTem, Korja HaYMHAETCS MPOLIECC
KpUCTATU3aIUH (IK30TEPMHUUECKHIT), 32 CUET BBIICISIONICHCS SHEPT U IPOUCXOIUT HATPEB
BemecTBa (yuactok F—G). Kpucrannuzanus 3ameisercs, ¥ npu 1 = T,,HacTynaeT paBHOBECUe
(yuactrok G—H) Mex1y BBIIENIIEMOM BEIIECTBOM TEILIOTON U €€ N3NTyYeHHEM B OKPYXKAIOLIYIO CpEeay.
[Tocne monHoM KpucTau3amuu (Touka H) oOpaszoBasiasicst TBEpaas daza HAUMHAET OCTHIBATH
(yaactok H—I). Ba)xHO OTMETHTB, YTO TeMIIEpaTypa ILIABJICHUS BEIIECTBA PABHA TEMIIEPATYPE €ro
KpUCTAITU3AIIUH.

JlaHHbBIH 1a00paTOPHBINA OTBIT MOYKHO MPOBECTH B hOpMe pelIeHUs IKCIIePUMEHTAIbHO N
3a/1aud, MPEAJIOKUTh YIalluMCsl UACHTU(PUIIMPOBATH BBIIAHHBIN METaJlI 0 TeMIIepaType TIaBlIeHus
(Tabnwuma 2).

Tabmuma 2
TemnepaTypsl M1aBI€HNS HEKOTOPBIX JIETKOTIIABKUX METAJIIIOB

MeTasn TemneparypanuaBiaenus, [ |C

OmnoBo 232




CBuHer| 327,5

IIpakmuyeckas yacmo

Llenv pabomul: OTIpENIEINTh U CPABHUTH TEMIIEPATYPY
IUTaBJICHUS ¥ KPUCTAJUTM3ALMU METalIa.

Ilepeuenv oamuuxos yughposoii rabopamopuu:
JATYUK TEMIIEPATypbl TEPMOIIAPHBIHL.
Jononnumenvnoe 060pyoosanue. TATUB C 3AKUMOM;
CIMPTOBKA; MPOOHpKa.

Mamepuanel u peakmugul: CIAPT STHIIOBBIN WIH CyX0€
roprouee; 5—10 r 0J10Ba UK CBUHIIA B TpaHyIax.
Texnuka 6ezonacnocmu:

1. Pabora cBsi3aHa C OTKPBITHIM IJITAMEHEM — OEperuTech
osxora!

2. TIpoOupka ¢ HarpeTsiM METaUIOM OCTHIBAET HE Cpasy

Puc. 6. [Tpubop ans onpeneneHus
— Oeperutech oxora!

TEeMIIepaTypshl I1aBiaeHus: | — Tepmomnap-

HbIil JaTYHK; 2 — IPaHyJIbl HCCIELYEeMOro - [IpoOupka B Xo0ze OmbITa MOXET TPECHYTb, U TOTJa
MeTauia; 3 — CHUpTOBKa pacIulaBJI€HHBIA METall pa3oibercs 1o croiy. He
9

CTaBbTE YCTAaHOBKY Ha Kpai croJia!
Huempykyus k evlnonnenuio:

1. B nmpobupky momMectute rpaHyibl MeTauia (OJOBO WM CBHUHEN) Ha 2—2,5 c¢M 1O
BBICOTE. 3aKpenuTe MPOOHMPKY B JIANKE IITATHBA. 3aKPEMUTE TEPMOIAPHBIN JaTYUK TaK, YTOOBI €ro
KOHYHK JIOXOIWJ MOYTH JI0 JHA TIPOOUPKH, HO HE Kacajcs HH €ro, H| CTEHOK (puc. 6).

2. 3aKTruTe CHUPTOBKY IMOCTaBhTe €€ TOJ MpoOMpKYy ¢ MerauioM. HaOmromadite 3a
M3MEHEHHEM TeMIlepaTrypbl. Uepe3 HEKOTOpoe BpeMs Iociie Hadajla HarpeBaHHUsS METaJul HauyHeT
wiaBuThes. Korna oH pacruaBuTcs, HarpeBanue npekpartutre. CHoBa HaOmrofaiTe 3a M3MEHEHUEM
temrieparypbl. Obpamume 6HUMAaHue, YTO B KAaKOM-TO MOMEHT MeTaul OyAeT 3acThlBaTh, a
TeMreparypa CTaOMIM3UPyeTCs, HK3MEHHUBIIKNCH 32 2—3 MHHYTHI He Oosiee yeM Ha 2—3 Tpamayca. ITo
u OyzeT Temieparypa KpucTauIM3alii. 3anuiliuTe NOJy4YeHHOE 3HaYeHHe B Ta0JIHILy.

3. Korga Meramn MOMHOCTBIO 3aKpUCTAIU3YETCSA, CHOBAa IIOCTaBbTE IMOJ MPOOUPKY
cnupToBKy. Temmneparypa Oyner pactu. Obpamume HuManue, YTO B KAKOH-TO MOMEHT MeTajll OyJeT
IUTaBUTHCS, MPH ITOM TemIepaTypa crabunusupyercs. OTo U OylIeT TeMIlepaTypoil IUIaBICHUS.
3anuiute e€ B TaOIuUILy.

4, Korna merann pacniaBuTcs, MIOBTOPUTE LIMKI HArpeBaHMs/OXJIaKICHUS ellé J1Ba pasa.
Kaxplil pa3 3anucbiBaiite Temneparypy IUIaBiIeHMs U KpucTaum3anuu. [lo okoHuaHHMU pacruiaBbTe
MeTaJUl U U3BJIEKUTE U3 HETO TePMOIIapy.

Pe3ynpTaThl U3MepeHuii/Ha0M0eHN 3aUIINTe HA3BaHUE METallJIa U €ro XMMUYECKHH CUMBOJIL.
3arnoJyiHuTe TabIMILy.

MN3mepenne 1 [M3mepenue 2 |[M3mepenne 3 (Cpennss

Temmepatypakpucrammnzanuu, _C

Temmnepatypariasnenus, _C

Bwigoowi:
VYka3aTh CPEIHIO TEMIIEPATypy TUIABJICHHS METAJUIa, HAMICHHYIO SKCIIEPUMEHTAIBHBIM MTyTEM



Koumponvnvie onpochwi:
1. Kakoit MeTasu1 Bbl HCIIOJIb30BAJIN JIJIS SKCIIEpUMeEHTa?
2. Kak cOOTHOCATCS APYT C IPYrOM TEMIICPATypPhl IUIABICHHS U KPUCTAIUTA3AIMN?

3. Haiizute B cripaBOYHHMKE TEMIIEPATYPY IUIABJICHHS HCCIICYEMOTO METAIlIa  CPAaBHUTE €€ C
SKCIEPUMEHTAJIBHO MTOJIyYEHHBIM 3HAYEHUEM.

Jlabopamopnuuiit onvim Ne 4.
«Onpeoenenue 6000npPOBOOHOI U OUCMUNTUPOBAHHOIL 600b1»
Teopemuueckas yacmo

BoaonpoBoiHas BoJa COAEPKUT paCTBOPEHHBIE COJIM, KOTOPBIE BIMSIOT HA €€ cBOMcTBa. B
YaCTHOCTH, IPUMECH COJIEH 00YCIOBIMBAIOT 3JEKTPOIIPOBOAHOCTH BOJOIPOBOIHOM BOIBI.
JluctrimpoBaHHas BOJIa HE COICPIKHT COJICH, a 3HAYHUT, OyJeT 00JIagaTh MCHbBIICH
AJIEKTPOIPOBOJAHOCTHIO. Takum 00pazoM, C MOMOIIBIO JaTUMKA AIEKTPOIPOBOAHOCTH MOXKHO
OTJIMYUTH JTUCTUIUTUPOBAHHYIO BOIY OT BOJIOTIPOBOJIHOM.

Kpome uznyecknx MeTo10B aHamM3a, MOKHO UCIIOJIH30BATh XUMHUYECKUE METOIbI IS
omnpeneneHus BoAbl. [Ipu AeCTBUM pa3IMUHBIX PEAreHTOB COJIM B BOJAOIPOBOIHOM BOJIE AIOT
cnenuduyueckre peakiuu, Harpumep noMmyraerue. [losiBnenue MyTu B Bojie 00YCIOBICHO
00pazoBaHUEM HEPACTBOPUMOTO B BOJIE Ocajika. B muctuimupoBaHHoM Bojie HET cotie. [Toatomy
MMOMYTHEHHE HEe HaOII01aeTCsl.

[Ipu BEIMapuBaHuM BOJOTPOBOHON BOJIBI TAKKE MOXKHO HAOJIOIATh BBIJICIICHHE COJICH.
Ipakmuueckas yuacmo
Lenv pabomui: chopMUPOBATH Y IIKOJIBHUKOB MPEACTABIEHUE, YTO CBOMCTBA YUCTOTO U
3arpsi3HEHHOTO BEIECTBA Pa3INYarOTCsl, U 0CO3HAHUE TOTO, YTO JIJISl ONBITOB HYXHO HCII0JIb30BaTh
JTUCTUIUTUPOBAHHYIO BOy. COopMHUpPOBATH HABBIK ONPEACIICHNUsI 00BEKTa M0 €r0 CBOKMCTBaM Ha
OCHOBe oOyuaromiel BEIOOpKH. [1pu 3ToM mpuHIMI paboThl JaTYMKA AJIEKTPOIPOBOIHOCTH TTOHUMATh
Heo0s3aTeNIbHO — JOCTATOYHO YBUJIETh Pa3inyKe MOKa3aHHM.

Ilepeuens oamuuxos yugposou 1abopamopuu. NATIUK JIEKTPOINPOBOJHOCTH, IU(PPOBOI MUKPOCKOII.
Jlonoanumenvnoe 060pyoosanue: XUMUUECKUN CTaKaH; CIIUPTOBKA MPOOUPKU; LITATUB JUIsl MPOOUPOK;
MIPEeIMETHOE CTEKJIO; MMUIETKA; TUTeJIbHBIE ITUIILIBI.

Mamepuansi u peaxmugul: CHUPT STUIIOBBIN WK cyXoe ropiodee; 1%-Hblil pacTBOp HUTpaTa cepedpa;
1%-nbI1ii pacTBOp XJIOpHUIA OapHs.

Texuuxa 6ezonacnocmu:

1. PactBOpBI HUTpaTa cepedpa U xjopuaa 6apus TpeOyIOT OCTOPOKHOTO OOpaICHUS.

2. Tlpu nonajaHuy Ha KOXKY PYK CMbBITh KaIUIX TIOJ CTPYEH BOJIBL
Hnempyxkyus k gvlnonnenuio:

1. OmnpezeneHre BOJ € MOMOIIBIO JaTUYHKA dJICKTPOIPOBOTHOCTH.
B xuMuuecknii crakaH HaJeHTe TUCTHIIMPOBAHHYIO BOIY, IOTPY3UTE B HEE JaTUUK
AJIEKTPOTPOBOIHOCTH. 3aUIIUTE 3HAUeHNE B TaONuIy. BuielTe IMCTUILTUPOBAHHYIO BOJTY, HAJEWTe
BOJIOTIPOBOIHYIO U 3aIIUIINTE 3HAYEHUE ITIEKTPOIPOBOTHOCTH.
Pe3ynbrarel uamepenuii / HabI0eHHIA

Boaa 3HaueHue 3JIeKTPONPOBOAHOCTH

I[I/ICTI/IJ'IJ'II/IpOBaHHaH

BononpoBonHas

2. OmpepeneHue BoJI C MOMOIIbIO XUMHUYECKHX PEaKTHBOB.
B oany npobupky HaneiiTe TMCTUILTUPOBAHHYIO BOJTy, B IPYTYIO — BOJIOMIPOBOIHYIO. B 00e 106aBbTe
1o 2—3 Karuii pacTBOpa HUTparTa cepedpa. 3anuinTe HaOMIIeHUs B TaOIUILy.
Obpamume @Humanue Ha CTPYKTYpy ocanka. To ke camoe mpojenaiTe ¢ pacTBOPOM XJIopuja 6apusi.
Pe3ynbrarel u3amMepenuii / HabIOeHHIA

PeakTns J{McTHINIMPOBAHHAABOAA BononpoBoanasBoga




HuTtpat cepebpa

Xopun 6apust

3. OmpezeneHne BOJ C MOMOIIBIO BBIMTAPUBAHHSL
Ha npenmeTHOE CTEKI0 HAHECUTE HA HEKOTOPOM PACCTOSTHUU 110 OJJHOW Karlie AUCTUIUIMPOBAHHON U
BOJIONIPOBOJHOM BOJIbI. 3a)KMUTE CTEKJIO B TUTEIBHBIX IUIIAX. OCTOPOKHO HarpeuTe CTEKIO, AepKa
€ro BbICOKO OT IUIAMEHU CIUPTOBKH.
Obpamume enumanue! Henmb3s HarpeBath cTekIIo B utaMeHu. [1o Bo3neiicTBeM BBICOKOH
TEMIIEpPaTypbl CTEKJIO JIOIHET.
3aKOHUMTE HarpeBaHUE CTEKJIA, KOTJa BoJa MOJIHOCThIO ucnaputhes. YTo octaércs Ha crekiie?
PaccmoTpuTe 0CcTaTOK Ha CTEKJIE C MOMOUIBI0 MUKPOCKOIIA.

4, DKcrepuMeHTaIbHas 3a/1a4a:

1) B nByX mpoHyMepOBaHHBIX MPOOUPKAX HAXOIUTCS MUHEpaIbHAs BOJA U
BOJIONIPOBOIHAs BoAa. Kak paznuuuTh conepkumoe mpooupok?

2) CocraBbTe MIaH ONPEIETICHUS BOJ U PEATU3yHTE €ro.
Bwvi6oowi:

VYkazaTh, Kak MOXKHO Pa3IudUTh JUCTUTMPOBAHHYIO BOJIY M BOJIOIIPOBOIHYIO.
Koumponvnvie sonpochwi:

B xumunueckoii maboparopun TpedyeTcsi MPUTOTOBUTH pacTBOp xiopuaa 6apus. Kakyro Boay
HEO0OXOMMO B3ATh U ITOYeMy?

3aoanue ons noocomosku k ' MA, BIIP

B kakoii U3 mepeuncaeHHbIX HUXKE TPYIIT HAXOASITCS TOIBKO CMECH?

1) A30T, KHCIIOPOI, AUCTUIIMPOBAHHAS BOJA
2) Bosayx, BoJOMpOBOgHAS BOJIA, MOJIOKO

3) Hedrb, 301070, yrileKUCIbIi Ta3

4) [MTousa, Meb, cepa

3. 3aoanue ona pazsumus hynkyuorarvruou epamomuocmu. Pactonoxure mpoObl BOJBI B TTOPSIIKE
BO3pacTaHus uX coyi€HocTU. A) BogonpoBoaHas Boia

b) Joxneas Boga B) Mopckas Bosa

I') Bona o3epa backynuak (nmu MEptBoro mops)

3anumuTe B TaOIUIy TOTYYHUBIITYIOCS TIOCIIEIOBATEILHOCT OYKB.

A b B [

Jononnumenvnasn ungopmayus

1. Oprumo JI. Boja: kHHra 0 caMoOM Ba)KHOM BelliecTBe B Mupe: mep. ¢ pun. — M. : Kom- macl'uz,
2019. —153c.

2. Tlerpsaos U. B. Camoe HeoOBIKHOBEHHOE BemlecTBO B Mupe. M.: Ilenaroruka,1976. — 96 c.

Jlemoncmpayuonnwtii 3kcnepumenm Ne 1.

«Bbloenenue u no2nowienue menia — RPUIHAK XUMUYECKOU PeaKyuu)

Teopemuueckas yacmo

PaGora mpoBoauTcs npu usydeHun TeMol «lIpu3Haku XuMudeckux peakiuiiy. Boigenenue u
MOTJIOIIEHUE TETIOThI, U3MEHEHUE OKPACKU PACTBOPOB WJIU BEILIECTB, BbIJCICHHE Ia3a sBISIOTCS
OCHOBHBIMH MPU3HAKAMH XUMHUECKUX peakiuii. Takke uMeeT CMBICT MOBTOPUTH paboTy MpHU
BBEJICHUU TIOHATHUS «TETMJI0BON dPPEKT PeaKIIum.

Ipaxmuueckas uacmo

Llenv pabomul. IPOAEMOHCTPUPOBATH BBIJIEJICHHUE U MOTJIOLICHNE TeIlIa MIPU XUMUYECKUX PEAKIIHAX.
CBsi3aTh NOKa3aHUs TaTYMKA TEMIIEPATYPHI C OCSI3aTEIbHBIMU OLTYLIEHUSIMH.

Ilepeuensy oamuuxos yughposoii rabopamopuu: NaTINK TEMIEPATyphl IUTATHHOBBIH.
Hononnumenvroe 060opyoosanue. 1Ba XAMUUECKUX cTakaHa (50 M), IpOMBIBAJIKA C
JTUCTUJUTHPOBAHHOM BOJOH, CTaKaH JUIsl CTUBA OTPAOOTaHHBIX PACTBOPOB.




Mamepuanvl u peakmugul: aTFOMMHUEBAS IPOBOJIOKA WM I'panyibl, 20%-HbIil pacTBOP FMAPOKCUAA
nHatpusi NaOH, 10%-ns1ii pactBop ykcycHoit kucinotel CH3COOH, ruapokap6onar Hatpust NaHCOs.
Texnuxa 6esonacnocmu:

1. Paborath B oukax.

2. TpeGyercst cobnroaeHre Mep 0€30MaCHOCTH IPH PadOTE ¢ THIPOKCHIOM HATPUS H
HarpeBaTeIbHBIMH MPUOOPAMH.

Hucmpykyus k 6inoHenuo

1. B xumunueckuii crakan Hajeite pactsop menour NaOH. M3mepbte ero temmeparypy.
[TomecTuTe rpaHyIbl UM IPOBOJIOKY AIFOMUHUS TaK, 9YTOOBI HAJl HUIMH OCTABAJICS CIIOH KU/

KOCTH.

Korpaa Haunércs peakuusi, oOpaTuTe BHUMaHKUE IIKOJILHUKOB Ha BBIJICJIEHUE T'a3a U
yBeJIMUYEHHUE TemIepaTypsl. JKenarenbHo (eciu peakuus UAET HE CIMIIKOM OypHO) MPOWTH O KJlaccy
U JaTh IIKOJIbHUKAM MOTPOTATh CTaKaH, 4YTOObI yOEIUTHCS, UTO €r0 COJEPKUMOE pa3orpeoch.
OTMmeThTe MaKCUMAJIbHYIO TeMIIepaTypy pactBopa. [losyueHHsbIi pe3ynpTaT 3aHeCUTe B TaOJIHUILY.

2. [TIpomoiiTe gaTuuk TeMieparypbl BOJOM. B crakaH HalelTe yKCYCHYIO KUCIOTY Ha [
1/3

1o BeicoTe. MI3MepeTe €€ Temmeparypy.

HeGonpmmmu mopiusMu HachIIbTe THAPOKAPOOHAT HATPHS, TOMEIIUBAS TATYHKOM
teMiieparypbl. OOpaTuTe BHUMaHUeE IKOJbHUKOB Ha BBIJIEJIEHUE ra3a — MPU3HAK XUMHUYECKOMN
peakuuu. [locmoTpute, kak n3meHnserca teMieparypa. OTMeTbTe MUHUMAJIBHYIO TEMIIEPATYPy
pacTtBopa.

[TomyueHHBIH pe3ynbTaT yYEHUKHU 3aHOCST B TaOJIUILY.

Pe3ynbrathl usmMepenuii /HaOMIOACHUT

HavyanbHaaTemne MakcumMaibHast /|  [BoiejJeHHeHnJIumnor
PearnpyromueseniecTBa [paTypapacTBopa |[MHUHHMAaJIbHasiTeMIIeI0ONIeHUE
paTtypapactBopa  [TeIIOTBI

IPacTBOp 111€7104M ¥ aTFOMUHUI

IPacTBOp YKCYCHOM KHCIIOTHI U cOfla

Buigoowr:
Yka3arh NPU3HAKH XUMHUYECCKHX PEaKIIHH.
Koumponvnwie sonpoceot.
1. [IpuBeauTe MPUMEPBI peaKInui, MPOTEKAOIIHUX C BBIJACICHUEM TCILIOTHI.

2. Jliig mostydeHus: HeraméHo U3BeCTH MeJ NMPOKAIMBAIOT NP BBICOKO TeMiieparype. K
KaKOMY THUITY MOKHO OTHECTH 3Ty PEaKIHi0?

3 3aoanue ons noocomosxu k 1 A, BIIP
TonbpKO XUMUYECKUE SIBIICHUS TIEPEUUCIICHBI B TPYIIIIE:

1) I'openue cBeun, BbINAJEHNUE J0XKIEBBIX Kallellb, KUIIEHHE BO/IbI

2) Ckucanue s06JI04HOTO COKa, CKUCAaHHE MOJIOKA, PACTBOPEHUE Mella B YKCyce

3) TasiHue cHera, IUIaBJIeHUE CBUHIIA, IPOTYXaHUE KypUHOIO siIa

4) OO6pa3oBaHue TyMaHa, rOpeHre OEHraJIbCKOM CBEUM, TOPEHUE TPUPOTHOTO ra3a

Lononnumenvnasn ungpopmayus
Jleencon 1. A. Xumnueckue peakuuu: Ternosoii a3pdexrt, paBHOBecHe, ckopocTb. — M.: OO0
«M3parensctBO Actpens, 2002. — C. 192 .

Jemoncmpayuonnsiit 3kcnepumenm Ne 2,
«Paznoicenue 600bl I1eKMpPUYECKUM HOKOM)
Teopemuueckas uacmo

[Tepen HawamoM pabOTHI ClIeAYET OOCYAUTH CO IKOJIBHUKAMHU BOIIPOC: MIPOCTHIM HITH CJIOKHBIM
BEIIIECTBOM SIBJISICTCS BOIa. [10CIie BBIABMIKEHUS YUAIIIMMHUCS PA3JIMUHBIX TUIIOTE3 YUUTEb TPOCHUT
MPE/UI0KUTh BAPUAHTHI UX SKCIICPUMEHTAIBHOMN MMPOBEPKHU.




OOBIYHO TaHHBIH ONBIT PEKOMEHAYIOT IPOBOAUTH B Mpubope ['omana, ycTpoiicTBO KOTOPOTO
SBIISICTCS JOCTATOYHO CJIOXKHBIM I BOCBMUKIIACCHUKOB. Y IOOHEE €ro MpOBOAUTH B IPHOOpE ISt
OTIBITOB C MIEKTPUYECKUM TOKOM, UCIIOJIb3Ys B KauecTBe 31eKTpouTa 10%-Hbli pacTBOp r’UAPOKCUAA
HATpUs U CTAJIbHBIC (JIyYIlle HUKEJIEBbIE) 31EKTPoIbl. Bo n30exanue BCIIeHUBaHMS pacTBOpa Mpu
JEMOHCTpAIMHU K AJIEKTPOJIUTY CIEAYeT JO0OaBUTh ATUIIOBBIN criupT (Ha 4 00bEMa pacTBOpa
anekrposuta 1 006EM 95%-HOTO pacTBOpa criMpTa).

IIpakmuueckas yacmo

Lenv pabomul: cOpMHUPOBATH MPEACTABICHUS Y YUALTUXCS 00 aHAIN3€E CI0KHBIX BEIIECTB
M3MEHEHUU MOJIEKYJI CIIOKHBIX BEILIECTB B X016 XUMUYECKUX PEAKIIUM.

Llonoanumenvnoe o6opyoosanue: puOOP Ui ONBITOB C AEKTPUUECKUM TOKOM; UCTOUHHUK
IIOCTOSIHHOTO TOKa: MPOOUPKH — 2 IIIT., IPOHYMEPOBAHHBIE; TYYNHKA; CHUPTOBKA; MPOOKU — 2 IIIT,
MUHLET.

Mamepuanvt u peakmugwl. cnupt STUNOBBIN, 10%-HBIN pacTBOP HIEIOYH.

Texnuka bezonacnocmu:

Pa6orate B oukax. TpeOyroTcs cienragbHble MEpbl O€30MMaCHOCTH MPH paboTe C TUAPOKCUAOM
HaTpHUsL.

Hucmpyrkyus k geinonnenuio:

1. 3anogHUTe 3JIEKTPOIUTUYECKYIO BaHHY U JIEMOHCTpAIMOHHBbIE MPOOUPKU PacTBOPOM
JJIEKTPOJINTA 3apaHee, 0 ypOKa.

2. [IponemoncTpupyiite npubop y4amumcs, OObSICHUTE €ro YCTPOMCTBO M BKJIIOUMTE
ITOCTOSTHHBIN 3JIEKTPUYECKUN TOK.

3. Habniomaercss BblJeneHune ra3oB Ha 3jekTpodax mpubopa. OOparutre BHUMaHHE
ydamuxcsa Ha TO, YTO OAWH M3 ra3oB BBIACIIACTCA WHTECHCUBHEN W 3aHMMAET B ABa pasa OOJIBIINIA
00BEM IO CPABHEHUIO CO BTOPHIM I'a30M.

4, O6cyaute HaO01aeMble MMPU3HAKY XUMUYECKON peaklMy, cAeslaifTe MpeanooKeHus
O TOM, B KaKHMX NpOOMpKax HaXOJATCS KHUCIOPOJ U BOJOPOA. DJEKTPOJU3 MPEKpaTUTE, KOraa B
npooupkax HabepETCs OKOJIO 6 MJT BOAOPOAa U 3 MJT KHCIIOPOIa.

5. Obpamume 6HuMaHue Ha pazIUdHbIE 00BEMBI COOpaHHBIX Ta30B. [IpoOMpKH MIIOTHO
3aKpOUTE MPOOKAMH TIOJ CIIOEM DJIEKTPOJIHTA. TJICIOmel JIYIMHOM ONpeIeINTe HATu4Yre KUCI0poaa B
npoOupKe, ropsield JTyduHOW MOJOXKrute Bojaopoi. [Ipeanokure ydamumcsl 3aHECTH Pe3yiIbTaThbl
HaONIOACHUI B TaOJIHILY.

Pesynbrarel HaOMIOCHMIMA

Homepnpooupku O0bémrasa Ha3panuerasa

1
2

Bwisoowi:
OTpa3uthb, YTO MPOUCXOAUT C MOJICKYJIAMU CIIOKHBIX BEIIECTB B X016 XUMUYECKON PEAKIIHH.
Koumponvnvie sonpocei.

1. MoHO J11 110 BHCIIHEMY BUY OTJIMYUTB I'a3 BOAOPOJ OT rasa KI/ICJ'IOpO,I[a?

2. Kakue yacTuibl COXpaHSIOTCS B X0/1€ IPOTEKAHUS PEAKIIUH pa3IokKeHUs BOJIbl, a KaKHe
paspymarorcs?
3. Kak nokasarts, 4To B cOCTaBe caxapa coAep Karcs aToMbl yrieponaa?

4, 3aoanue ona noocomosxu k I A, BIIP
[Ipu coGupanuu ra3oB UCMOIB3YIOT TPUOOPEI, TIPeICTaBICHHBIEC HA pUcyHKe. C MOMOIIBIO0 KaKUX U3
yKa3aHHBIX TPHUOOPOB MOKHO coOupaTh Bomopoa? OO0CHYHTE CBOIl OTBET, HUCXOIS U3 CBOICTB
JMAHHOTO Ta3a.

(A) (B)




-acil@l“_:>-=

Puc. 7. TIpubops! st coOupanus ra3oB

Hononnumenvrasn ungpopmayus

I'pocce 2., BaiicmanTens X. Xumus i 110003HaTenbHbIX. OCHOBBI XMMHUU M 3aHUMATEIbHBIE
onbITel. ['JIP. 1974. — nep. ¢ vem. — JI.: Xumus, 1979. — 392 c.

Jemoncmpayuonnwtii 3kcnepumenm Ne 3.
«3aKoH coxpaneHus Maccol 6eulecn 8
Teopemuueckas yacmo

[Ipu n3ydeHnn JTaHHOU TEMBI 1[EeCO00pa3HO CO3/1aTh MPOOIEMHYIO CUTYAITUIO, TS
paspelieHns KOTOpoH yJyalirecs BbIABUTal0T TUIOTE3bl, TPEOYIOIINE SKCIIEPUMEHTAIEHON POBEPKH.
[Ipu 06cyx1eHnN NPeI0KEHHBIX BAPUAHTOB NMPOBEPKU BBIIBUHYTHIX TMIIOTE3 BOCBMUKIACCHUKH
MpeiararT pa3IMuHble BApUAHTHl KOHCTPYKIIMH MPUOOPOB, T.€. MPOSBIISAIOT TBOPUYECKYIO
aKTUBHOCTb, B X0JI€ KOTOPOH MPOUCXOAUT MEPEOCMBICTICHIE TPUOOPETAEMbIX 3HAHUH.

Ha ypoke ywammuecs y3narot o padotax M. B. JlomonocoBa u A. JlaByasbe, MOCBSIIIEHHBIX
OTKPBITHUIO 3aKOHA COXpaHCHWA MaCChl BCIICCTB, (bOpMy.]'II/Ipy}OT 3aKOH, MPUXOJAT K BBIBOAY, UYTO
Macca BEIIEeCTB B XOJI€ PEAKIINHU JOJKHA OCTaBaThCs MOCTOSHHOW. JIOOMBITMCH TOHUMAHUS JAHHOTO
Te3HUCa, YIUTENIb IEMOHCTPUPYET IKCIIEPUMEHT.

Ipakmuueckas yuacmo

Lenv pabomwi: SKCIEPUMEHTAIBHO JJOKA3aTh 3aKOH COXPAHEHHST MACChI BEIIECTB.
Jononanumenvnoe 060pyoosanue: BEChl TEXHOXMMHUECKHE WM 3JIEKTPOHHBIE; CBEYa; KoJi0a
miockogoHHas 250 MIT; JIOKKa JIJIS COKUTAHHS BEIIICCTB.

Mamepuanst u peakmugul: cBeya.

Texnuxa 6ezonacnocmu. BBITIOIHATH TpeOOBaHUS MPU PabOTE C OTKPHITHIM TJIAMEHEM.
Hnempyxkyus k vlnonnenuio:

Ha pbIya>kHbIX WM JIEKTPOHHBIX BECAX YPABHOBEILIMBAETCS CBEYA, a 3aTEM YUUTEINb 3a)KUTAeT
e€. Yyamuecs HaOIIOJAIOT, YTO B Te€UeHHE ~1 MUH paBHOBECHE BECOB HaPYILIAETCs, YalllKa ¢ ropsieit
CBEYOI MOJTHUMAETCS BBEpX. YUalluMcs 3a/1at0Tcsi BOIPOChl: «Kak MOKHO OOBSICHUTD HA0JII01aeMBblii
¢bakt? Kak 3T0T paKT cornacyercsi ¢ 3aKOHOM COXpaHEHUs Macchl BeriecTB?» OOCyKIeHNe TaHHBIX
BOIIPOCOB MPUBOAUT YYAIIUXCS K MBICIH O TOM, YTO IKCIIEPUMEHT IIPOBEAEH HEKOPPEKTHO, CIEAYET
M3MEHHUTh KOHCTPYKIUIO Tprbopa.

Yuurens 3apaHee JOJHKEH MOATOTOBUTH KOJIOY JOCTATOUHO 0OJILIIOrO 00bEMA C XOPOIIIO
MOIOTHAHHOM MPOOKOH, B KOTOPYIO BCTaBJIEHA JIoJKeuka. B noxeuke 3akperuisercs cBeva. Bech
npubop B cOope 3apaHee ypaBHOBEIINBaeTcs Ha Becax (puc. §). Koraa yuaruecs: npuxoasT K BBIBOLY,
YTO OMBIT CIEAYET MPOBOAUTH B 3aKPHITOM MPUOOPE, YUUTEND JOCTAET BECHI C KOO0, 3aKUraer
CBEUY, 3aKPEIUIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY U TNIOTHO 3aKpBIBACT. YYaluecs BUAAT, YTO
paBHOBECHE BECOB HE HAPYIIAETCS B XOJI€ BCEr0 AKCIIEPUMEHTA.

Puc. 8. HpI/I60p UL JEMOHCTPAIMU 3aKOHA COXPAHCHUS MACChl BCIICCTB



Bvi600bi:

B BbIBO1aX HEOOXOIUMO OTPA3UTh TE3UC, YTO MACCa BEIIECTB MTPH MPOTCKAHUN XUMUYECKOH peaKinuu
COXPaHSCTCH.

Koumponwvuvie éonpocui:

3adanus onsa pazeumust YYHKYUOHATLHOU 2PAMOMHOCTU

1. Ilpu ropenuun apoB octaércst 3071a. Macca 30761 MEHBILIE MacChl B3STBIX Ul COKUTaHUsS JpoB. Kak
MOKHO OOBSICHUTH 3TOT (paKT?

2. Jlus mpUTOTOBJIEHHS MSCHOTO OyJIbOHA IOBAp B3sI KyCOK Msica mMaccoit 1 kr. ITocie Bapku KycOK
Mmsica ctai Becutb 800 r. [louemy macca u3menusnace?
Hononnumenvrasn ungpopmayus
Ounuknonenus 1 nerei. T. 17. Xumus / T'n. pen. B. A. BononuH, Be. Hayd. pe.
N. Jleencon. — M.: Asanta+, 2003. — C. 640.

Jemoncmpayuonnwiii 3xkcnepumenm Ne 4.

«Onpedenenue cocmaea 6030yxa»

Teopemuueckas yacmo

[lepen nmpoBeneHNEM SKCIIEPUMEHTA YUAIIUMCSI HEOOX0AUMO OOBSICHUTH YCTPOMCTBO MpubOpa, 4To
03HayaroT JeneHus. Takxke He0OX0IMMO YOeIUThCS, 4TO poOKa Mpudopa repMETUYHO 3aKPhIBAET
COCY/I.

Ipakmuueckas yuacmo

L]env pabomul: SKCIEPUMEHTATIBLHO ONPEACTUTh 00BEMHYIO JOJI0 KUCIOPO/Ia B BO3AYXE.
Jonoanumenvnoe ob6opyoosanue: ipudOp Ui ONpeieTICHUS COCTaBa BO3/yXa, ITAaTUB, CIUPTOBKA,
CTEKJISIHHASI M1aJI0YKa, JTy4lHa, CTaKaH C BOJIOM.

Mamepuanst u peaxmuéwl. KpacHbIil Gpocdop.

Texnuka bezonacnocmu:

C 0CcTOpOKHOCTBIO OOpaIaThCs ¢ TOpsAImuM Gochopom.

Hucmpyrkyus x eeinonanenuio:

1. Kpucrannuzarop HanosoBUHY 3amoJiHUTE BoAOW. Ha moOBEpXHOCTH BOJIbI MOMECTHUTE
dbapdoposyro vamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa.

2. Obpamume éHumaHue Ha HEOOXOIUMOE YCIIOBHE SKCIIEPUMEHTAa — BJIAXKHBIA (ocdop
UCI0JIb30BaTh HeMb3st! Docdopa MOMKHO OBITH B3ATO OOJbINE, YeM TpeOyeTcs JUIsl CBA3BIBAHUS BCETO
KHCIIOpO/1a, HAXOASIIErocsi B COCy/ie.

3. Otkpoiite mpoOky npubopa M MOMECTHTE KOJOKOJI B KpPUCTALIU3AaTOp C BOJOI.
[Torpy3ure Ko0JOKON B BOJY HACTOJIBKO, YTOOBI YpOBEHb BOJBI COBIAJAll C HIDKHUM JEJICHHEM
Kojiokona. [lpu sToM HIKHUE Kpail KOJIOKOIa HE JOJDKEH JAOXOAMTH J0 JHAa KpHucraumsaropa. s
3TOr0 KOJIOKOJI 3aKpemuTe B IITAaTUBE WJIM MOMECTHTE Ha JAHO KpHUCTaUIM3aTopa ABE CTEKJISHHbIC
MaJTOYKH.

4, CuIbHO pa3orpeB KOHEI| CTEKISTHHON MaJlOYKH, OMYCTHTE €€ B KOJIOKOJ U TMOJIOKIUTE
docdop. Kak Tonbko ocdop 3aroperncs, ObICTPO U3BIEKUTE MATOUYKY U 3aKPOUTE KOJOKOI MPOOKOIA.
Kos10Kk011 3a110IHSIETCS TYCTBIM OEITIBIM JBIMOM, COCTOSIIIIUM M3 YacTuueK (ochopHOTO aHTHIpUIA.

5. IIpu ropenun ¢ochopa o0BEM BO3myXa BHYTPH KOJOKOJA BHAuYaje OT HarpeBaHUs
HEMHOI'O YBEJIMYMBAETCS, a YPOBEHb BOJbl B KOJIOKOJE MOHMXkaercs. [lo Mepe pacxoaoBaHus
KHCTIOpO/ia TIaMsl TOCTeNeHHO racHeT. benwiit docdopHblii aHruapua pactsopsiercs B Boje. Cocyn
OXJIAKJAeTcs, Ta3 B KOJOKOJE IMOCTENEHHO YMEHbIIAaeTcs B 00bEMe. YpOBEHb BOJBI B KOJOKOJIE
MOBBIIIIAETCS. B KpucTammszaTop AojieiTe BOAbI B TakOM OObeMe, YTOObl BHYTPU U CHAPYXKHU
KOJIOKOJIa YPOBHHU OBLIIM OJMHAKOBBI M COBIIAANIA CO BTOPHIM JICJICHHEM KOJIOKOJIA.

6. Otkpoiite mpubop W TpPH TOMOIIM TOPSIIEH JY4UHBI YOEIUTeCh B TOM, YTO
OCTaBILIMICS B KOJIOKOJIE I'a3 HE MOJIEPKUBAET TOPECHUS.

Pesynbrarel HabOMIOACHUN



Umucio nesenunii B npudope, Umciio nenenuii B npudope,
3amoJIHeHHBIX BO31yX0OM (10 3amoJIHEHHBIX razamu (mocJje Kakoiiraznmpopearuposan?
NMpoBedeHNs PeaKNU) MPoBeIeHN s PeaKLNH)

Bui6o0owi:

B BBIBO/IaX yKa3aTh cojepkaHue KUCIOPoia B Bo3ayxe (B %).
Konmponvnvie sonpocwi:

1. Kakoii ra3 pacxoyercs nmpu cxxuranuu pocdopa B Bo3ayxe?

2. Kakoit 006éM kucnopoa B Bo3ayxe? CKOJIBKO 3TO COCTABISET B MPOICHTAX ?
3. [Touemy [utst mpoBeACHUS dKCIIEpPUMEHTA OepyT N30BITOK Pochopa?

4, Kakoii ra3 ocrasucs B KoJIOKoJIe TIociie cropanust ¢ocdopa?
5.

3aoanus ona noocomosku k 1 HA, BIIP
YkaxuTe, B KAKyr0 TPYIITY BXOJAT BEIIECTBA, 3arPA3HSIOMINAE BO3IYX:

1) BOJITHOM Tap, YIIIEKUCIIBIN ra3

N

) CEPHUCTBIN a3, OKCHIBI a30Ta
) KUCIIOPO/I, a30T
) TN, KHCIOPO.I

S W

Ilpakmuueckan paooma Ne 2
«Ilonyuenue mednozo Kynopoca»
Teopemuueckas yacmo

[Tpu mpoBeaeHUM 3TON PabOTH MOXKHO HCIIOJB30BaTh TPATUITUOHHYIO METOTUKY, OTTUCAHHYIO
B yueOHuKax. W mumis Ha 3Tarne BeIMapuBaHus pactBopa cyibgpara menu (1) mposectu e€ mo
npearacMoi MeTOIUKE.

JlaHHBII BapyaHT MPOBEICHUS TPAJAUIIMOHHON MTPAKTUIECKON PabOThI CBSI3aH ¢ 00pa3oBaHUEM
kpuctamioB CuSO4 - SH20, BeIACISIONMXCS U3 HACBIIIIEHHOTO PACTBOPA, U HAOIIOACHUEM UX TT0]]
MHUKpOCKorioM 14. Takoii moxo/1 MO3BOJISIET COKOHOMHUTD BPEMS, TaK KaK JJIsl OTIbITa OEpyT MEHbIIEe
KOJIMYECTBO KUCIIOTHI, HE MPOBOJAT GMIBTPOBaHME U BhiMapuBaHue. He cienyer 100MBaTHCS MOTHOTO
pactBopenus okcuna meau (I1), KoTopelit OTAENsAETCS OT MAaTOYHOTO PAcCTBOpPAa OTCTAaUBaHUEM.
KuakocTb cnMBaiOT B APYryi0 NPOOUPKY WU THE30 MJIACTUHBI JUIS IPOBEICHUS KalelbHbIX
peakiuii. 113 HaCchIIIEHHOTO PacTBOPA BHINAAAIOT MEJIKUE KPUCTAJUIBI MeIHOTo Kyropoca. [lo dopme
KPUCTAJIJIOB MPOAYKT peakluy UACHTUPUIMPYETCS Topa3o HaAEKHEee, YeM MPOCTO IO LBETY
pacTBopa.

IIpakmuueckas uacmo

Lenv pabomul: TOKa3aTh MIKOJBHUKAM PEAKIIMIO OKCHU/IA C KUCIOTON ¢ Y€TKOM HaeHTUUKaen
OJIHOTO M3 MPOJAYKTOB PEAKIIHH.

Lononrnumenvroe o6opyoosanue: NAHPOBONH MUKPOCKOIT; TPEIMETHOE CTEKJIO; TBE MPOOUPKU;
IJIaCTUHA ¢ THE3/IaMU I IPOBECHUS KaleIbHBIX peakiuii (0esoro 1BeTa); AepKarensb s
MPOOUPKH; MUIETKA; CIIUPTOBKA.

Mamepuanwt u peaxmuewt: okcua menu (11), mosyueHHsI pa3inokeHneM OCHOBHOTO KapOoHaTa Me[iy,
20 %-HblIii pacTBOp CEpHON KUCIIOTHI.

Texuuxa 6ezonacnocmu:

1. Paborats B oukax.

2. CobmnronaTh Mepbl 0€30MAaCHOCTH MPHU HarpeBaHUM MPOOUPOK, paboTe cO CHUPTOBKON
WIN CyXUM TOpIOYNM, paboTe ¢ KUCIOTaMU.

14 Yeprros U. H., XKykos I1. H. Xumuueckuil sKCIIEPUMEHT C MANIBIMU KOJIUYECTBAMHI PEAKTHBOB. —
M.: IIpocsemenue, 1989. — C. 62—69.



Hncmpykyus K 6bINOIHEHUIO:

1. B npo6upky momecture ~100 mr oxcuaa meau (II) (HEemomHyIO JT0KEUKY-103aTOP) H
npuiienTe ~1 M1 pacTBOpa CEpHOM KMCIIOTHI.

2. Conepxxumoe NMpoOHpKU Harpeite, He AOBOMS N0 KuMeHus. Obpamume @HUMAaHUe Ha
TO, YTO KHUIIATUTH CMECh He pekoMenayercs. Jloxxaurech, moka OoJbIas YacTh OKCHUAA MeEIU
pacTBOpHTCS.

3. Jaiite cMmecu OTCTOATBCA | MHHYTY, HOCJIE YEro MOMECTUTE KaIUIK0 pPacTBOpa Ha
IIPEIMETHOE CTEKJIO U HAOJI0aiTe 3a pOCTOM KPHUCTAIOB C TIOMOIIbIO MUKPOCKOTIA.

4, B pabounx TeTpassx 3apucyiTe GopMy KpUCTAILIOB MEAHOTO KyIIOpoca.

S. OcTtartok ropsiuero pactsopa cieite ¢ nu3opitTka okcuaa meau (II) B apyryro npoOupky.

UYepes HekOTOpOoe BpeMs HabJII0JaiiTe BbIJeIEHuE KPUCTANIOB KpUcTajuioruapara cyaspara meau (11).
Pesynbrarel HabMOACHMIMA

INe YUrtonenaau 'UTonadaroganmn 'YpaBHeHHe peakuuu

Bvi16o0wi:
B BBIBOJIaX HY>KHO OTPa3uTb XUMHUYECKOC CBOMCTBO KHCJIOT — BSaHMOHeﬁCTBHe C OCHOBHBIMHU
OKCHJIaMH, a TaK)K€ BOBMOKHOCTH OIPEIEATh BelllecTBa Mo (hopMe KpUCTaIIOB.
Koumponvnvie sonpochwi:
1. Kakyro okpacky npuoOperaer pactBop npu pactBopenun CuO B cepHoil kucinore?
2. Uewm obOycroBiieHa qaHHas OKpacka?
3. Kakoe BeniecTBo BbIIETAETCS U3 pacTBOPA MOCIE PeAKIUN?

Jlabopamopnwiii oneim Ne 5,
«HM3yyuenue 3aeucumocmu pacmeopumMocmu 6euiecmea om memnepamypovl)
Teopemuueckas yacmo

Beskuit pacTBOp COCTOUT U3 pacTBOPEHHOTO BEIIECTBA M pacTBOpuUTENi. PacTBopuMocCThb
OOJBIIMHCTBA TBEPABIX BEUIECTB B BOJIE MPHU MOBBIIICHUH TEMIIEpPATyphl yBeianunBaercsa. OqHako
HEKOTOpBIE BEIIECTBA HE MOAYMHSIOTCS 3TOMY IpaBuily. ECTh rpyrna BeuecTs, paCTBOPUMOCTD
KOTOPBIX IPU U3MEHEHUHU TEMIIEpaTypbl Majo U3MEHSETCS, a €CTh U TaKHe, pACTBOPUMOCTb KOTOPBIX C
MOBBILICHUEM TEMIIEPATYPhI MaJ1aeT.

B kauecTBe 00BEKTOB HCCIEAOBAHUS L1€€CO00PAa3HO B3ATh XJIOPHUIbI KaIHsl U HATPHUs, a TAKKE
TUAPOKCHUJ KallblKs. 3aBUCUMOCTh PACTBOPUMOCTH JAHHBIX BEIIECTB OT TEMIIEpaTypbl IPEICTaBICHA
B Tadsuie 3.

Tabnuna 3 PactBopumocts 6e3BoAHbBIX BemecTB B 100 T BObI IpH TaHHOW TeMIepaType, B
rpammax15

Temmnepatypa, | |C KCI NaCl Ca(OH).
20 34,0 36,0 0,165
40 40,0 36,6 0,141
60 45,5 37,3 0,116
80 51,1 38,4 0,094

I[J'ISI MMPOBCACHUA OIIbITA JIYYIIC 6paTB MEJIKOU3MEIbUEHHBIE KpHUCTAJJIbI XJIOPUJAOB KaJIWA U
HaTpus. HacepimeHHbIi pacTBOp r'MAPOKCHUAA KAJIbIUA TOTOBUTCA 3a HCCKOJIBKO JHEH 10 MIPOBCACHUA
OIIbITA. I[JBI 9TOI'O B 60J'IBIJ.IY[O CKJIAHKY HACBIITar0T CYXOI‘;I THAPOKCHUJ KaJIbLUA CIIOCM lcmu
3aJIMBArOT HHCTHHHHPOB&HHOﬁ BOJOH IOYTH 10 HpOGKI/I. I/I3pez[1<a B30aJITHIBAIOT CMeCh. 110 MEpe
pacxog0BaHUA HACBIIICHHOTO PaCTBOPAa B CKIIIHKY JOJIMBAKOT BOOY.



IIpakmuyeckas yacmo

Llenv pabomul: ONIpeIeINTh PACTBOPUMOCTD BEILIECTB MPH Pa3InYHOM Temneparype. [lepeuens
0amyuKo8 yughposoii 1abopamopuu: NaTINK TEMIIEPATYPHI IUIATUHOBLINA. JonoinumensvHoe
obopyoosanue: 2 crakana Ha 150 mur; mpoOupKa; BaTa; IIMATENb; CTEKISHHAS MAI0YKA C PE3HHOBBIM
KOJIBIIOM; CIUPTOBKA HMJTM 3JICKTPUUECKas TUTHTKA; IIPOMBIBAJIKA.

Mamepuanst u peaxmugul: TUCTAINIMPOBAHHAS BOJIA; KPUCTAILTMYCCKHUE XJIOPUIBI KAWL U HATPUS;
M3BECTKOBAsI BOJIA.

Texnuka 6ezonacnocmu:

[Ipu npoBeaeHNN AJAHHOTO SKCIIEPUMEHTA UCIOJIb3YETCsl HarpeBaTeNIbHbIN MPHOOp — Oeperuch
oskora!

Hucmpykyus Kk 861n0IHEHUIO!

Omprr 1

1. B mepBbiii crakan Hajeiite okoio 30 M IUCTHIUIMPOBAHHOM BOJbl. Vcmoinb3ys
TeMIEPATYPHBIA JaTYUK, OMPENEIUTE TEeMIIepaTypy BOJbI B CTakaHe. 3apUKCUPYHTE TO 3HAUYCHHE
TEeMIIepaTypbl, KOTOPOE YCTaHABJIMBAETCA MIOCIIE CTAOMIN3alNY TOKa3aHui mpudopa.

2. He6onpmyMu nopuusamu 100aBisiiiTe B BOAY KPUCTAUIMYECKUH XJIOpUJ Kalusd U
IIepEMENINBANTE PacTBOP CTEKIIHHOM Mayiouykoil. Korma coisb mnepecrtaHeT pacTBOPSATBHCSA B BOJE, BBI
ITOJIY4YMTE HACBIIEHHBIA pacTBOP XJIOPUAA Kajaus IPU JaHHOU Temrieparype. Ha nHe crakaHa 0JKHO
0CTaBaThCs HEMHOT'O HEPACTBOPEHHOU COJIN.

3. Harpeiite nomyuennsiit pactsop 1o 50 .

4, UTO MpOUCXOTUT C KPUCTALIAMU COJIM, OCTABIITUMHUCS OT MPEIBIAYIIETO MPUOaBICHUS

cosin? BHOBB npubaBbTE MOPLHIO COJIH.
OmnpIT 2

Bo BTopoii crakan HaneiTe 30 MJI BOJIBI M IPUTOTOBBTE HACKIIIEHHBIN PaCTBOP XJIOpHUIa
HATpUs IpU KOMHATHOM Temiieparype. Harpeite pacTBOp, MOBBICUB €r0 TEMIEPATYPY NPUMEPHO Ha
20 °C. Ecnu xpucTauisl, HAXOAAIMIUECS HA THE CTaKaHa, paCTBOPUIINCH, T00aBbTE €IIE HEMHOTO
xyiopusia Hatpus. TiaTenbHO nepemMenBainTe pacTBop.
PacTBOpuiIMCh M KpUCTAIIIBI COJTU?

Omnpbit 3

1. B npoGupky HanelTe mpuMepHO 3 MIJI HACHIIIIEHHOTO PacTBOPa THAPOKCHIA KaTbITUS
(M3BECTKOBOI BOJIbI) M OMTYCTUTE B HEE NaTUUK TeMIieparypbl. YToObI pacTBOp HE MOTJIONIAl
YTJIEKUCIBIN Ta3 U3 BO3AyXa, 3aKpOHTe MPOOUPKY PHIXJIBIM BaTHHIM TaMIIOHOM. OCTOPOXKHO HarpeiTe
pacTBOP, MOBBICUB €ro Temieparypy npumepno Ha 10 °C.

2. Uto mpoucxomut ¢ pactBopom? JloBenute pactBop 10 KumeHus. Kak u3MeHsercs
MYTHOCTb pacTtBopa?

3. Oxnaaute pactBop. UTo MpOUCXOAUT € 0OPA30BABIIMMCS OCAIKOM (KaK M3MEHSETCS
MHTEHCUBHOCTb MOMYTHEHHSI pacTBOpa)?

4, Crenaiite BbIBOJ O BIUSIHUU TEMIIEPATYpbl HA pACTBOPUMOCTb T'MAPOKCUAA KabIUs B
BOZE.
Pesynbrarel HabOIIOACHUN/ U3MEpEHUT

BewecTBo BiusiHMe TeMIepaTypbl HA PaCTBOPUMOCTD (PACTBOPHUMOCTD

MOBBIIIAETCH, MOHUKAETCS, OCTAETCHA MOCTOAHHOM)

Xopun Kamus

Xopug HaTpUs

[MupokcHaKaTbIHS

15 Jlypee HO. O. CnpaBounuk no ananutudeckoi xumuu. — M.: Xumus, 1971. — C. 71 — 89.



Bwigoowi:
VYka3aTh BIMSHUE TEMIICPATYPhl HA PACTBOPUMOCTD Pa3IMYHBIX BEIIECTB B BOJIC.
Konmponvnvie sonpocoi:

1. JlononHuTe NpeIokKEHHsI, BCTABUB BMECTO Mpo0esia Ha3BaHUE COOTBETCTBYIOIIETO

BEIIIECTBA.

1) Ha pactBopuMoCTb B Bosie_(yKa)kKHTe Ha3BaHHE BEIIECTBA) TEMIIEpaTypa He
OKa3bIBACT 3HAUYUTEIILHOTO BIHSHUSI.

2) C noBBIIIIEHUEM TEMIIEPATYpPBl PACTBOPUMOCTH B BOAEC_ (YKa)KUTE HAa3BaHUE
BEII[ECTBA) YBEINYUBACTCS.

3) C noHMXEeHNEM TeMIepaTypbl paCTBOPHUMOCTD B BoJle_ (YKa)KUTE Ha3BaHUE
BEII[ECTBA) YBEJIINYNBACTCS.

4) CpaBHHTE TIOTy4EHHBIE BBIBOBI CO CIIPABOYHBIMH JaHHBIMH.

2. 3aoanus onsa pazeumus )yHKYUOHATLHOU 2PAMOMHOCTIU

B 3anuBe Kapa-boraz-I'on Kacnimiickoro mopst HaxoAsTcst OoraTeime 3amackl MUHEpaia
MUpaOUINTa — KpUCTaJUIOTHIpara cyiabdara HaTpusl.

Kaxxapiit roq B KoHIIE HOSIOpS, KOTJja TeMIiepatypa Bobl ajaaeT a0 6 °C, MupabuiauT
HA4YMHAET BBIACIATHCS B BUJE OCCIIBETHBIX KPUCTAIJIOB, OCEIAIOIIUX Ha JHO 3aJMBa U Ha €ro Oeperax.
OOBbscHUTE TPUYUHBI BBINAICHUS KPUCTAIIJIOB COJIH.

Hononnumenvnasn unghopmayusi
JIypre O. 1O. CnipaBouyHuK 1o aHanutudeckon xumun. — M.: Xumus, 1971. — 390 c.

Jlabopamopuwtit oneim Ne 6
«Habnwoenue 3a pocmom Kpucmanioe»
Teopemuueckas yacmo

PacTBoprMOCTB OOJIBIITUHCTBA COJICH 3aBUCHUT OT Temmeparypsl. [Ipu oxnaxkaeHun pactBopa,
HACBILLIEHHOTO MPH BBICOKOM TeMIepaType, U3 HEro BBINAJal0T KpUCTalIbl colu. B 3aBucumoctu ot
COCTaBa, BEIIECTBO MOKET BBIICIATHCS B BUIe OE3BOAHOM COJIM MU KpUcTauioruapara. Taxk,
HanpuMep, MpHU OXJIAXKIACHUN HACBIIIEHHOTO pacTBOpa Cyib(aTalliHKa BBIICIAETCS KPUCTAIIOTHAPAT
ZnSOy - TH20. JIpyroe Ha3BaHUE 3TOTO KPUCTALIOTHAPATa — IIMHKOBBIN Kyrmopoc. ®opma
KPHUCTAJIJIOB 3TOT0 BEIIECTBA OTIUYAETCS OT KPUCTAJUIOB METHOTO KyIopoca.
IIpakmuueckas uacmo
Lenv pabomwvl — chopMHUpPOBATH y IIKOJIHLHUKOB IPEACTABICHUE O 3aBUCIMOCTH PACTBOPUMOCTH OT
TEeMIIepaTyphl U O KPUCTAJUTM3AIMH BellecTBa U3 pactBopa. CHopMupoBaTh HABBIK pabOTHI €
U (POBBIM MUKPOCKOTIOM.
Lonoanumenvroe o6opyoosanue: nHPOBONH MUKPOCKOIT; TPEIMETHOE CTEKJIO0; IPOOUpPKA; IEp>KaTENb
Ui IPOOUPKU; MHUIETKA; CIIUPTOBKA.
Mamepuanst u peaxmueut: cynsdat muaka ZnSO4 - 7TH20.
Texuuxa 6ezonacnocmu:

1. PaboTaThb B 3aMTHBIX 04Kkax. TpeOytoTcst coOoieHre Mep 6e30MacCHOCTH PU
HCII0JIb30BAHNU CIIMPTOBKHU, CyXOI'0 TOPIOYETO.

2. N36eraTh monasaHusi KOHIIEHTPUPOBAHHOTO PACTBOpA Cyib(aTa IUHKA Ha KOXKY U
OZIEXKAY.

Hucmpyrkyus k 6einoanenuio:

1. B nmpo6upky Haneiite Boay (Ha 1—2 cM 1o BbIcOTE).

2. MeieHHO TIpH NepeMeIIMBaHuH T00aBIAiTe Cyab(daT IIMHKA 70 TeX MOp, MOKa OH He
IIEPECTAHET PACTBOPSATHCS.

3. [Ipo6upky ¢ pacTBOpoM cynb(aTa IMHKA HArpeuTe 10 MOJHOTO PACTBOPEHUS
KPHUCTAJJIOB CyJb(aTa UHKA.



4. Taxke akKkypaTHO HarperTe MPeIMETHOE CTEKJI0, IPOHOCS €ro HECKOJIBKO pa3 uepe3
JIamsi.

5. Korna cynbdar 1iuHKa pacTBOPUTCS, HAHECUTE KAIUTIO PacTBOPA HA TEIUIOE MPEAMETHOES
CTEKJIO U TIOMECTUTE CTEKJIO 10 MUKPOCKOII.
6. [Ipu oxnaxkaeHUn pacTBOpa U3 HErO BBLACISAIOTCS KpaCUBbIE KPUCTAILIIBI
KpHUCTa/IOTHAparTa cyinb(ara IIMHKAa — IIMHKOBOTO KyIIOpoca.

/. 3apucyiiTe KPUCTAIUIBI BEMIECTBA B pa0OYNX TETPAISIX.
Pesynbrarel HaOIOACHUI

Ne dToneanun UToHnad oaaIu

1

Buwisoowi:

OTpaSI/ITI), KaK 3aBUCUT paCTBOPHUMOCTE BCUIECCTBA B BOJAC OT TEMIICPATYPEI.
KOHmpOJZbele 60Nnpocyvl.

1. Kak 3aBucuT pacTBOpuMOCTb Cylb(ara HUHKA OT TEMIEPATYPHI?
2. Kakoe BelecTBO BbIAETSETCS U3 PACTBOPA MOCIIE peakuu?

3. CpaBHHTE (HOPMY KPHUCTAIUIOB MEITHOTO KYIIOpOca U IIMHKOBOTO KYyIOpoca.
Paznuuarorcst i oHu 110 hopMe KpUCTAILIOB?

4. 3aoanus onsa pazeumusi QYHKYUOHAILHOU 2PAMOMHOCIU
OOmBsicHHTE, KaKUE JTalbl SKCIIEPUMEHTA U300pakeHbl Ha pUCYHKe 9. Kakast CBsI3b CyIIECTBYET MEXKTY
ATUMU U300paKeHUSAMU U GoTorpadueit, npuBeAEHHON PAIOM?

.

Puc. 9. IIpouecc kpucTamm3anuu

Jlabopamopuwiit oneim Ne 7.
«llepecviuyennwiit pacmeop»
TeopemuquKaﬂ yacmov

PacTtBopuMOCTH BemiecTBa orpannyeHa. HachleHHbIM 0 BEIIeCTBY A Ha3bIBAIOT TaKOU
pacTBop, IpHu A00ABJICHUN K KOTOPOMY HOBOU TIOPITMH BeIllecTBa A OHO He pacTBopsiercs. Ecmu npu
n00aBJICHUH BEIIECTBA A OHO PAaCTBOPSETCS, TO TAKOW pacTBOp Ha3bIBaeTCS HEHACIIEHHBIM. Ecin xe
npu 100aBIEHUH K paCTBOPY BEIIECTBA A BBINAJAIOT JOTOTHUTEIbHBIE KPUCTAIUIBI 3TOTO BEIIECTBRA,
TO TaKOW PacTBOP HA3BIBAETCS nEPechbiuyeHHbIM.




Puc. 10. TTpumep niepechIIeHHOTO pacTBopa. MépTBOE Mope
[epechIeHHBII PacTBOP MOXHO MPUTOTOBUTH HECKOJIBKHMH CIIOCOOAMM:

1) W3MEHHUTh TEMIEPATYpPy HACBIILIEHHOTO pacTBOPA;

2) YAATUTh Y HACBIIIIEHHOTO PacTBOpa YacTh PaCTBOPUTEISL.
[IepecehImieHHbIE pacTBOPHI HECTAOUIIBHBI, U IPU BHECEHUH 3aTPaBKU (KpUCTAJIMKA BELIECTBA WU
MIPOCTO HEOOJIBIIOTO YIJIOBATOTO TeJa) U3 HUX BBINAJaeT pacTBOPEHHOE BelecTBO. PacTBop
MIPEBPALIAETCS B HACHIILIEHHBIH.
Ipakmuueckas yuacmo
Lenv pabomwi: chopMUpPOBaATH TPEICTABICHNUE O TETUIOBOM d((eKTe mpoliecca pacTBOPEHUS U
KpUCTAJJIM3AIMH, a TAK)KE TIOHATHE «TIEPECHIIICHHBIN pacTBOP».
Ilepeuens oamuuxos yugposoi 1abopamopuu: 1aTINK TEMIEPATypbl IITATUHOBBIM.
Jlononnumenvroe obopyoosarnue: xumudeckuit crakat (100—150 M) ¢ Xxoy101HOM BOI0#, MpoOHpKa,
npoOupKa MepHas, IITAaTUB C JIAKOM, CIUPTOBKA.
Mamepuanet u peakmugwbl: CIUPT STUIOBBIN, KpUCTATUIMYECKUN THOCYNb(daT Hatpus (Na2S20s3 -
5H20).
Texnuxa 6ezonacnocmu: coONIONATH IPaBUIa OOPAIEHUS C OTKPBITHIM IJIAMEHEM.
Hnempyxkyus k evlnonnenuio:

1. B npoOupky HaceinbTe 5 T THOCYIb(hATa HATPUSL.

2. W3mepbTe TemMnepaTypy COJIM U BOJBI C IOMOILBIO JaTYHKA.

3. ITpuneiite 2 M Boasl K cosd. OMyCTUTE JAaTYUK TEMIIEPATYPhl B IOIYYEHHYIO CMECH.
[lepemernBaiiTe cMech J10 TEX MOP, OKa TeMIIepaTypa He CTaOMIU3UPYyeTCsL.

4, ITocne Toro kak Temneparypa rnepecraina U3MEHATLCS, U3BICKUTE NaTYMK U3 PACTBOPA.

5. 3akpenure NpoOMPKY B JalKe LITaTUBA M OCTOPOKHO HarpeBaiite mpoOupKy 10

IOJIHOTO PaCTBOPEHUA COJIM, IEpeMEIInBadgd pPacTBOp JATUUKOM TCEMIICPATYPHI. Ilocne »toro
MMPEKpPATUTEC HArPEBAHUC U OCTABBTC NATYHK B PACTBOPC.

6. JloXauTeCh OXJIAXKIEHHUS pacTBOpa JI0 KOMHATHOM TeMreparypbl (MOXHO IMOJICTaBUTh
101 MPOOUPKY CTAaKaH C XOJOTHON BOJOM).
7. Obpamume enumanue! TlepechllieHHbIE PACTBOPHI MOTYT OBITH CTAOMJIBHBIMM OY€Hb

nonroe BpeMs. Ho oT BHemHero Bo3IeHcTBUS (TepeMelIBaHus, NOMaJaHus MBUTH WM KpHCTaJlla
COJIM) PacTBOP OBICTPO 3aKPHCTAIIIM30BHIBACTCS.

8. Ecnu pacTBOp He 3aKpUCTAIITU3YETCsI, U3BJIEKUTE U3 HETO JIATYUK U IPUKOCHUTECH UM K
KPHCTAJUIMKAM THOCYJb(ara HaTpUsl Tak, 4TOObl 1—2 KpHCTajula NPWINILIH K AaTduky. [lorpysute
JAaTYUK C MPUIHUIIINM KPUCTAJUIOM B PAacTBOp. YUTO MPOUCXOIUT C COACPKHMBIM MPOOUPKU M Kak
n3MeHsiercs ero temneparypa? Uto nadbmonaetcs? Kak mensiercss TemmnepaTtypa pactBopa?



9. 3adukcupyiite HanbosbIIee MOKa3aHUE JATYUKA. 3aHECUTE JIaHHBIC B TAOJIHUILY.
Pe3ynbTarel u3MepeHuii/Ha0mroAeHu N

Homepusmepe HUccaexyemasicucrema/3smepenHble TeMnepaTypsl Temnepatypa,
HUS 1C
1 Uwucras Boga 10 Havyana oIbITa
2 PacTBOp THOCYNB(haTa HATPHUs B BozE (A0 HATPEBAHMS)
3 OxsaxaEHHBIN TIEPEChIICHHBIN pacTBOp NaS»03
4 PacTBOp THOCYNB(daTanoCIeKpUCTATITN3AIIH
Buvi6oowi:

OTpa3uthb, Kakue Mporecchl (3IK30TEPMUUECKHE WIH SHAOTEPMUUYECKUE) IPOTEKAIOT PU PACTBOPEHUN
U KPUCTAJUTM3ALAN COJIH.
Koumponvnvie sonpochwi:

1. Kakoii npouecc (3HI0TEpMUUECKUM UITH 3K30TEPMUUECKU) TpeobagaeT mpu
PacTBOPEHUH KPHUCTAJUIOTUpaTa THOCYIb(haTa HATpUs B Boje?

2. Kakoii npouecc (3HI0TEpMUUECKUN WIIH SK30TEPMHUUECKU) TTpeobasaeT npu
KpUCTAJIIM3allMu THOCY/Ib(aTa HATpUs U3 pacTBopa?

3. Ha ckonbko rpaaycoB yaanocs nepeoxiauTh HACBIIEHHBIM pacTBOp THOCYIb(aTa
HaTpHUsL, YTOOBI OH CTaJ MEPECHIICHHBIM ?

4, 3aoanue ons pazeumus hyHKYUOHATLHOU 2PAMOMHOCIIU

B OpITy MHOT/1a B KaYeCTBE COrPEBAIOIIETO CPECTBA UCTIONB3YIOT «XUMUYECKYIO TPEIIKYY.
Yamie Bcero 3To repMETHYHBIN TPO3PAYHBIN MAKET C KUAKOCTHIO. UTOOBI aKTUBUPOBATH TPEIIKY
HY)KHO MEeperHyTh IIIaCTUHY-TTyCcKaTelb, KOTOpas HaxoIuTcsl BHYTpH nakera. CoaepKumMoe rnakera
3aIMoJHseTCs KpUCTalIaMu.

J1J11 BOCCTaHOBIIGHUS TPEJIKH €€ KIaAyT B KUISIIYIO BOAY /10 OJHOTO PACTBOPEHUS
kpuctayos. [locne oxnaxkaeHus rpenka rorosa kK pabore. Ha kakoM stane paboTbl ITpesiku
BBIJICIISICTCS TETIIO?

Lononnumenvnasn ungopmayus
Hepnrounbi B. ®@. Mup Boasl. — JI.: Henpa,1979. — 254 c.

Ilpakmuueckaa pavoma Ne 3.

«Onpedenenue KOHUEHMPAUUU GeU4ECNE KOIOPUMEMPUUECKUM MENOOOM NO KATUOPOBOUHOMY
cpagpuxy»

Teopemuueckas yacmo

Ecnu BemecTBo OKpalieHo, TO OHO MOTJIOIIAET BUUMbIN CBET C HEKOTOPBIMH JUIMHAMH BOJIH.
JltuHa BOJIHBL, IPU KOTOPOM MOTJIOIEHNE MAaKCUMAIIbHO, COOTBETCTBYET OOBIUHO LIBETY,
JIOTIOJTHUTEIBHOMY K OKpacKke pacTBopa (T. €. MOTJIOMEHHBIN U MPOLIEeIINI CBET BMECTe Aa0T Oe-
7e1if). JIoMOMHUTENbHBIE 1IBETA MOYKHO ONPEIEIUTD 1o Kpyry [ €te.

VHTEeHCUBHOCTD MOTJIOLICHHS CBETA C IAHHOM JJIMHOM BOJIHBI XapaKTepU3yeTCsl ONTHYECKOM
IUIOTHOCTBI0. OHa MPOMOPIMOHAIbHA KOHIEHTPAIMK PACTBOPEHHOTO BEIIECTBA, T. €. 3aBUCUMOCTh
ONTUYECKOH MIoTHOCTH D 0T KOHIIEHTpaIK BelecTBa.

C npeacrasisier coboii npsamyro Buga D = A - C. UtoObl HalTH yri10Bo# KOG GHUIMEHT 3TOM MpsMOii
A 1 oTpe3ok B, 3Ty nmpsiMmyto cTposT, u3Mepsis ONTHYECKYIO INIOTHOCTh PACTBOPOB M3BECTHOM
KOHIIeHTpauuu. TOUKH HAHOCAT Ha rpaduK U MpUOIIKaAOT K npsaMoid. Tak
M0JTy4aeTcs.TpalyupoBOYHbIN rpaduk KoHIIEHTpaMOHEM3BECTHOTO BELIECTBA HAXOIATINO0
rpaduyecku, Moo aHamuTudecku (3Has D u A Haxomst C).




YroObl HalTH HEM3BECTHYIO KOHLeHTpaluio Cx o ontuyeckoit miotHoctu Dy, crposr
npsmyto 1 10 e€ nepeceueHust ¢ rpaduKOM, TOCIIE Yero U3 TOUKH MEPEeCeUEHUs OIYCKAIOT
NEPIEHIUKYJIAP HAa OChb KOHLEHTpauui. MecTo nepecedeHus NepeHauKyIsapa ¢ OCbIO U
COOTBETCTBYET KOHIICHTPALIUH.

Ipakmuueckasa ywacmo
Lenvb pabomur: chopMUPOBATH MPEACTABICHUE O KOHIEHTPALUH BEIECTBA 1 KOJIMYECTBEHHOM
OIIPEIETICHUN KOHLIEHTPALMU BEUIECTBA KAJIOPUMETPUUECKUM METOIOM.

Puc. 11. Kpyr I'ére. LBera, Haxoas1muecs Apyr HapOTHB
Jpyra siBJISIOTCS JOTOTHUTEIbHBIMU ng
Puc. 12. I'panynpoBOUHBI IpadyK — 3aBUCUMOCTh ONITUYECKOH @
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Texnuxa bezonacnocmu:

1. [lepmanranaT xanus Mpy MOMaAaHUN HA KOKY U OJIEKY OCTABIISIET KOPHUHEBbIE
nsATHA. MIX MOXKHO CMBITh 2%-HbIM paCTBOPOM IIaBEJIEBON WM aCKOPOMHOBOM KUCIIOTHI, IOCIIE YETO
IIPOMBITH COOTBETCTBYIOIIHMM y4acTOK BOJOM.

2. [Tonroroska peaktuBoB. [Ipurotornenue pactsopa cynbbara meau (I1) CuSO4 50 /.
Bosemure 7,8 T kpuctamoruapata cyiabdara meau CuSOs - SH20, u pactBopute B 70 M1 BOJBI.
JHo6asbTe 0,2—0,3 MJT KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI (MITM COOTBETCTBYIOIIUNA 00BEM
pasz0aBIICHHOMN) IS TPEAOTBPAIICHUS THAPOIN3a U JoBeauTe 00bEM pactBopa g0 100 mu. U3- 3a
TOT0, YTO KPUCTAIOTUAPAT CIIOCOOEH BBIBETPUBATHCS, KOHIIEHTPALIUS MOKET OTINYATHCS OT
HOMHHAJIBHOM, MO3TOMY IIPOOBI CIeIyeT TOTOBUTH IIKOJIBHUKAM M3 TOTO e pacTBOpa, U3 KOTOPOTO
OHH TFOTOBSIT CEPUIO CTAaHJAPTHBIX PACTBOPOB.

3. [Ipurotosnenue pactBopa nepmanranata kanust KMnOg 50 mr/n. Bo3eMute HaBecky 5
mr KMnOs u pactBopute B Boze. JloBenute 00béM pactBopa 10 100 mi1. PacTBop 00s13aTenbHO
rOTOBBTE Ha XOJOJHOMN TUCTUIIMPOBAHHOM BOJIE, B CTEKIIIHHOM nocyze. M36eraiite koHTakTa C
mactMaccamu! PactBop ciieyeT roToBUTh HE paHee, ueM HakaHyHe. Hencrnolsib30BaHHBIN pacTBOp
YTUIM3HPYHTE, TaK KaK CO BpEMEHEM OH pazjiaraercs, o0paszys KOpUYHEBBIN HAJIET HAa CTEHKaX
COCY/IOB.

Huempyxyus k 6b1noaHeHuio:
IIpucomosnenue cmanoapmmuvlx pacmeopos
]. CHauama TmpPUTOTOBBTE CEPUIO CTAHAAPTHBIX pPAaCTBOPOB, T. €. PAcTBOPOB H3BECTHOU
KOHIIeHTpauuu (Tabauua 4 u 5). X roToBsT, pa3baBiisis 3alacHbIi pacTBOD.

2. Ecnu mcnonbe3yroTcst KroBETHl Ha 4 MII, TO CTaHIAPTHBIE PAacTBOPBI FOTOBAT B CYXMX
npobupkax. [lng storo B mpoOUpKY HaIMBAIOT ONpENENEHHBI 00BEM 3amacHOro pacTBopa MU
N00aBIISIOT K HEMY BOJY TaK, YTOOBI CyMMapHbI 00bEM 0611 10 MiT.

3. Ecnu ucnons3yror kroBetsl Ha 100 M1, TO ciieyeT rOTOBUTh CTaHJAPTHBIE PaCTBOPHI B
MepHbIX Kostbax (100 wmur). [ns storo HameWre omnpenenéHHBIE 00BEM 3alacHOrO pacTBOPA,



MEPEHECUTE €r0 B MEPHYIO KOJOy M JOBEAUTE AUCTHIUIMPOBAHHOW BOJOW IO METKH HEOOXOAUMOTO

00BéMa.

[IpuroTtoBnienue crangaptHbeix pacropos CuSO 16 Tabnuna 4
4
Konuentpauus, r/a 0 10 20 30 40 50
00BEM pacTBopa 50 1/71, M 0 2 A 6 8 10
O0BEMBOIEI, MII 10 te] 6 4 2 0

16 PexomenmyeM, 9TOOBI IIKOJIBHUKH PACCYUTAIH 3T 3HAYCHHUSI CAMOCTOSATEIHHO.

Tabnuna 5 [Mpurotosienue cranaapTHeIX pacTBopoB KMnO4 u3 3anacHoro pactBopa 50 Mr/mn

KonuenTpamusi, Mr/J 0 10 20 30 40 50
00BEM pacTBopa 50 1/71, M 0 2 A 6 8 10
OO0LEMBOIEI, MII 10 te] 6 4 2 0

Buvibop onumnel 6onHvl

Bri6epute 1iMHY BOJIHBI 7151 U3MEPEHUSI ONTUYECKOM MIIOTHOCTH.
JIIvHYy BOJIHBI CBETA MOYKHO I10100paTh MO OKpAacKe pacTBOPa WIIM HAaUTH SKCIIEPUMEHTAIBHO.

ITo okpacke pacTBopa ONMpEAEsAtOT AOMOJHUTEIbHBIN K HEel 1BET. CBET ¢ COOTBETCTBYIOIIEH NJIMHOMN

BOJIHBI TTOTJIOIIACTCS MAaKCUMAJIBHO (HM).
Tax, ecnu pacTBOp UMeeT KENTHIN IIBET, TO ONTHYECKYIO IUIOTHOCTh HY>KHO U3MEPSITH MPH THHE
BOJIHBI CUHETO cBeTa (435—480 HMm).

[IBeTa 1 COOTBETCTBYIOIIME UM JJIMHBI BOJIH 17

Ta0muma 6
[BeTpacTBOpa JlonmoHuTEILHBIHLIBET /JINHBIBOJIHIIOTJIONIAEMOT OCBET
(morJiomniaercs) a
KpacubIii CuHe-3e/1EHbIIH 490—500
OpaHKeBbIH 3e1EHO-CHHMIA 480—490
DKémrerit CuHwmit 435—480
DKénTo-3enénsrit DroneToBsIi 400—435

Benénprit KpacHbiinnuduoneroBbrit 730—760 mm 400—435
CuHe-3enéHbIN KpacHbrit 605—730
3eneHoBaTO-CHHUI OpaHKeBbIN 595—605
Cunnit DKénterit 580—595
DuoneroBsIit DKénTo-3enéHpiit 560—580
[TyprypHbIi 3eneHbII 500—560

YroObl mo100paTh ATUHY BOJIHBI SKCIIEPUMEHTAIBHO, HY’)KHO BBISICHUTB, IIPU KaKOH JUTHMHE
BOJIHBI ONITUYECKAs IUIOTHOCTh MaKCUMalibHa. JIJIsl 3TOro 3arojIHUTE KIOBETY JaTyhKa Haubosee
pa30aBICHHBIM PACTBOPOM U OIIPENEINTE ONTHUECKYIO IUIOTHOCTD MPU Pa3HbIX JIMHAX BOJH (He
3a0bIBast KaX/Ibli pa3 0OHYIATH prOop). Pe3ynpTrars! 3anummuTe B oT4ET. Boibepure Ty uinHy

BOJIHEBI, ITPpA I(OTOpOfI ONTHYCCKAsA IMJIOTHOCTh MaKCHUMaJIbHa.




Ilocmpoenue kanubposounozo epaghuxa

[ToctpoiiTe kanuOpoBOUHBIN TpaduK. 3aneiiTe B KIOBETY JUCTUILTUPOBAHHYIO BOY
HACTpOMTE 1Mo HeMY AaTyuK. OnTHuYecKas III0THOCTh JUCTHIIMPOBAHHON BOJBI JOJDKHA OBITH pPaBHA
0.

CHuMUTE KIOBETY, BBIICITE U3 HEE BOAY, @ 3aT€M HaJIEUTE pacTBOP ¢ HAUMEHbILIEH
KOHLIEHTpalLueH orpeaensieMoro peuectsa. OnpenennTe ONTHIECKYIO INIOTHOCTh pacTBopa U
MIOJIYYEHHYIO BEJIMYUHY IlepeHecuTe B OTUET (I1. 2). CIOJIOCHUTE KIOBETY U 3aJIelTE €€ BTOPHIM
pacTBOpOM. AHAJIOTMYHbIE U3MEPEHUS IOBTOPUTE AJISl BCEX OCTABIIMXCSI PAaCTBOPOB.

Ha ocHOBaHMY MPOBENCHHBIX H3MEPEHHI OCTPOITE TpadrK 3aBUCUMOCTH ONITHYECKOM
IUIOTHOCTH PacTBOpa OT KOHILIEHTPALMK pacTBOPEHHOTO BelecTBa. OH AOJDKEH MPECTaBIsATh cOO0M
MpsAMYIO JTUHUIO. Eciu Kakas-To TO4Ka BBIIAJAET, TO I HEE CIeAYeT CHOBA IPUTOTOBUTH PACTBOP U
ITOBTOPUTH U3MEPEHUE ONTHYECKON INIOTHOCTH.

Onpedenenue KoHyeHmpayuu pacmeopeHHo20 6ewecmsa 6 npooe

CrionocHuTE KIOBETY U 3ajieiiTe B HE€ MpoOy C HEU3BECTHOM KOHIIEHTpAIMel pacTBOPEHHOTO
BelecTBa. MI3MepbTe ONTUYECKYIO MIIOTHOCTh IAaHHOTO PacTBOpa U 10 rpaduKy OMpenennTe, Kakon
KOHLIEHTPALIMU COOTBETCTBYET MOJydeHHOE 3HaueHne. OTMEThTE JaHHYI0 TOUKY Ha KaTMOpOBOYHOM
rpaduke. B oTu€Te ykakuTe KOHIICHTPAIMIO BEIIECTBA B KOHTPOJILHOMU TTpo0e.

Otuér. [lonbGepurte MIMHY BOJHBI 7151 OTIPEICTICHUS ONTHYECKON TNIOTHOCTH. 3alOJIHATE
TaOIUIy
[Ber

J{TMHABOJIHBI, HM

OnTHYecKasmIOTHOCTD

3anongHuTe Tabnuiy. Onpenenure ONTHYECKYIO MNIOTHOCTh CTAHIAPTHBIX PACTBOPOB.

KonueHTpamusi 0
OnTHYecKasamIoOTHOCTh 0
Buwisoowi:

B BBIBOJIaX yKa3aTh, KaK MOXHO OIIPEICIIUTh KOHIICHTPAIIMIO BEIIECTBA B PACTBOPE C TIOMOIIBIO
KOJIOPUMETPHUIECKOTO METO/1a.
Koumponvnvie sonpocwi:

1. Kakue MeTopl onpeiesicHUs] KOHIICHTPAIMK BEIECTBA B pACTBOPE BaM U3BECTHBI?

2. MO3KHO JI OTIPEICTUTh KOHIICHTPALIMIO BEIIECTBA B PACTBOPE, €CJIU OHO OSCI[BETHO U
IIPU PacTBOPEHUH 00pa3yeT OeclBETHBIN PacTBOP?

3 3aoanue ona noocomosxu k I A, BIIP

17 JIypoe O. O. CnpaBouynuk no ananutudeckod xumun. — M., Xumus, 1989. — C. 364, ¢
U3MEHEHUSIMH.



Kakoii crmoco6 Henb3s UCI0JIb30BaTh IS ONIPE/IEIICHUsT KOHIIEHTPALlMU pacTBOpa?

1) C ncnosib30BaHUEM OIIPEAETICHUS ONTUYECKON INIOTHOCTU OKPALIEHHOI'O pacTBOpa.
2) Omnpenenenre IIOTHOCTH PacTBOPa ¢ OMOLIbIO apEOMETPa.
3) BrinapuBanue pactBopa onpeac€HHON MacChl, C TOCIEAYIOIIUM B3BEIIMBAHUEM

0€3BOIHOTO BELLECTBA.

4) LlenTpudyrupoBanue pacTBopa.
Hononrnumenvuas ungopmayus
Bacwuibes B.I1., Mopo3sosa P.I1., Kouepruna JI. A. IIpakTHKyM 10 aHAJIMTHYECKOW XUMUU: Y4eO.
noco6ue s By30B. — M.: Xumus, 2000. — 328 c.

Jlabopamopnuwtit oneim Ne 8.
«Pa3znosxcenue kpucmannozuopamay
Teopemuueckas yacmo
Kpucrammoruapar — BemecTBo, B KPUCTAIUIMIECKYIO PEHIETKY KOTOPOTO BXOJIHT
KpHUCTaTU3aMonHas Boa. [Ipu HarpeBaHuM KpUCTAUIOTHAPAT pa3pymaeTcs, IPUIEM BEIIeCTBO
pacTBOpsieTCs B BBIACTHUBILEHCS BOIe. BHEIIHE 3TO BRITIISINT Kak TUIABJICHUE, HO OTIMYACTCS TEM,
9TO, €CITM MIPOIOJDKUTH HAarPeBaHUE, BOJa UCIIAPUTCS, a OE3BOIHAS COJIb OCTAHETCS B TBEPIOM BHJIE.
Ecnu noydeHHbIH pacTBOP OXJIaKIATh, TO TEOPETHYECKH KPUCTAJUIOTUPAT KPUCTAIUTU3YETCS
MIPH TOM YK€ TeMIieparype, 9to ¥ rmiaBmics. OJHaKO 9acTO KPUCTAILIH3AIMN He TPOUCXOIUT, a
o0pasyeTcs epecHIIIeHHBIN pacTBOp 0€3BOIHOM COJIM B KPUCTAIUTM3AIIMOHHOM BO/Ie, KOTOPBIA BEAET
ce0s TOUHO TaK ke, Kak U JI000# Apyroi nepechleHHbIi pacTBop. YTOOBI 3aKpUCTaNIN30BaTh
KPHUCTaJIOTHIPAT, B TAKOH PACTBOP HY)KHO BHECTH 3aTPaBKy KPUCTAJUIOTHIPATA.
Ipakmuueckas yuacmo
Llenv pabomul: cHOPMHUPOBATH Y MIKOJIBHUKA TIOHATHE «KPUCTAJUIOTHIIPATY U TPEICTABICHUE O
MIPOLIECCE €ro Pa3yIoKeHus (B TOM YHCIIE O TeMIepaType pa3ioKeHus).
Ilepeuens oamuuxos yugposou 1abopamopuu: 1aTINK TEMIEPATypbl IITATUHOBBIMH.
Jlononnumenvroe obopydosarue: IpoOUpPKa, ITATHB C JIATIKOW ¥ My(dTOH, CIUPTOBKA.
Mamepuanvt u peakmugwl. CIUPT STUIOBBINA, HECKOJIBKO KpucTamuioruapatoB (Na2S203 - 5H20,
NazS0; - 10H20, CaCl, - 6H20, MgSO4 - 7H20, CH3COONa - 3H20 u ap.).
Texnuxa bezonacnocmu:
Brinonnenue mep 6€30MacHOCTH MPU HarpeBaHUM MPOOUPOK U MOJIb30BAHUN CIIMPTOBKAMHU.
Hnempyxkyus k gvlnonnenuio:

1. Buecute B mpoOHUpKy 5 T KpUCTaNIOTHIpATA.

2. 3akpernuTe NpoOUPKY B JIAllKe IITaTHBA BEPTUKAJIBLHO U OCTOPOKHO HarpeBaiTe
MpoOUpPKyY, IEepeMeNInBas CoIePKUMOe AATYMKOM TeMiiepaTtypbl. Obpamume 6HuMaHue Ha TUIATO Ha
KpUBOM 3aBHUCHUMOCTH TEMIIEpaTypbl OT BpPEMEHH — OHO KaK pa3 COOTBETCTBYET TeMIlepaType
TJIaBJICHUS KPUCTAJLIOTUApATA.

3. Korma kpucramnoruapaT pacIjiaBUTCs, MPEKpPATUTE HarpeBaHUE, OCTaBHB JAaTYHK B
paciaBe. JIoKaUTECh OXJIQXKIECHHUS PAcTBOpa J0 KOMHATHOW TeMIEpaTypbl (MOYKHO MOCTABUTH IO
MPOOUPKY CTaKaH C XOJIOJAHOM BOJIOH).

4, Tenepr mpoBenuTe OOpaTHBIM TMpolecc (KpucTaumM3anuo). s 3Toro H3BIEKHTE
JAaTYMK W TPUKOCHUTECh MM K KPUCTAJUIMKaM KpUCTa/UIOTHApaTa TakK, 4TroObl 1—2 Kpucrasmia
NPUWIMIUIA K JaTyuKy. llorpy3ure maryvk ¢ OPUIMIIIMM KPUCTAIJIOM B PACTBOP U JHEPrUYHO
MepeMeIInBaiTe pacTBOP AATYUKOM. UTO MPOUCXOTUT C COAEPKUMBIM MPOOUPKH M KaK MEHSIETCS €To
temneparypa? Ilnato Ha KpuUBOM 3aBUCHUMOCTH TEMIIEpaTypbl OT BpPEMEHH COOTBETCTBYET
KPUCTAJUIM3aLMU KPUCTAJUIOTUAPATA.

Pe3ynbrarel u3MepeHuii/HadmoaeHni

Ha ckoJbK0 yaaioch
Kpucramnornapar TemneparypaniiaBienu [TemMnepaTypakpucTall [epeoXJaguTh Paciiias
51 W3anuu




Bwigoowi:
OTpa3uTh UHIUBUIYATBHOCTh TEMIICPATYP PA3IOKEHHUS Y KAKIOTO KPUCTAILIOTHIpaTa.
Konmponvnvie sonpocoi:

1. JlaiiTe onpe/encHre MOHATHIO «KPUCTAIIOTHIPATY.
2. Bce 1ti KpUCTAIOTHIAPATHI «IIABSTCS TPH HATPEBAHMH?
3. Bbruuciaute MaccoBYO JI0J0 OE3BOIHOM COJIM B BBIJAHHOM BaM KPHCTALIOTHIPATE.

4. 3aoanue ons pazeumus GYHKYUOHANLHOU 2PAMOMHOCTU
I"a3p1 Takke ciocoOHbl 00pa3oBbIBaTH ruapaTel. Hanpumep, metan o0pazyeT 04eHb HEYCTONUYMBBIN
runpar coctaBa 4CHa-23H20. I'mapaT BHENTHE HAIIOMUHAET CHET, OH MOKET TOPETh, JIETKO
pacragaercsi Ha BOAY U T'a3 MPH MOBBIIIEHUH Temueparypsl. [Ipu 1o0sr4e u TpaHCIIOPTHPOBKE
MIPUPOIHOTO T'a3a FUAPAThl MOTYT 3aKylopHuBaTh TpyOsl. [Ipennoxkure cnocod, mperoTBpalalonyii
o0pa3zoBaHue TBEPABIX TUIPATOB B TpyOax.
Jononanumenvnas ungopmayus
Kpucrannsl. Kpucramnoruaparer: Metonuueckue ykasanus K 1jaboparopusimM padoram/ H. 111.
Mudraxosa, T. H. Ilerpora, 1. ®. Paxmarymnuna. KasaH. roc. texaon. yaH-T. — Kazans, 2006. — 24
c.

Ilpaxmuueckaa paooma Ne 4.
«Onpeodenenue pH pacmeopoe kuciom u wienoueii)
Teopemuueckas yacmo

Tak kak BOCBMHKJIaCCHUKH Ha YPOKaX MaTEMAaTHUKH €I HE U3ydalIH JIoTapu(mbI, TO
MIPUXOIUTCSI OTKA3aThCSl OT BBEACHUS MOHATHS «JtoTaprudm». IT0 MOKHO caenath B 11 kmacce, mocne
TOTO KaK YYeHUKHU M3Yy4daT JaHHBIN MaTepual.

Ha nepBoM »Tane BOCbMUKIIACCHUKAM ClIeAYyeT OObSICHUTD, YTO BennuuHa pH xapakrtepusyer,
HACKOJIBKO CpeJla pacTBOpa KUCJask WM 1IeJI0oYHas. B yncToi BoJie M B HEUTpaIbHBIX pacTBOpax
3Hauenue pH pasHo 7. B pactBopax kucnot pH menbie 7. Ecnu pH HaxoauTcst B uHTEpBajie S—7, To
cpena pacTBOpa CUUTACTCA CIAOOKUCIOTHOH, eciii pH MeHbIne 5, TO CHIIBHOKUCIIOTHOM: YeM CHITbHEee
KHCJIOTa, TEM HIDKE 3HaueHue pH.

B pactBOpax co mienouyHoi cpeaoi nmokazarens pH 6onbiie 7. PactBop cunraercs
cnabomenounsiM ipu pH ot 7 10 9 u cunbHOMIEnoYHBIM 1TpU pH Gosbiire 9.

3HaueHust BOJAOpoAHOro nokasaresns (pH) BOAHBIX pacTBOPOB pacpOCTPaHEHHBIX BEIIECTB
00b19HO HaxoaaTcs B uHTEpBasie oT 1 1o 13. [IpubmmkérHo oneHuTs pH pacTBOPOB MOXKHO C
MTOMOIIBIO0 KUCIIOTHO-OCHOBHBIX MHJIUKATOPOB. J{71s1 60s1€e TOUHOTO U3MEPEHHUs. BOAOPOTHOTO
MOoKa3aressl UCTONb3YI0T NpuOopsl — pH-MeTpsI.

IIpakmuueckas uacmo

Lenv pabomur: chopmupoBaTh npeacTaBieHre 0 pH Kak 0 XapaKTepUCTUKE KUCIOTHOCTH CPEbI.
BBectn acconmaTuBHYIO CBSI3b MEXy IM(POBEIM 3HaYeHHEM PH U COOTBETCTBYIOLIMM aHAIOTOBBIM
CHTHAJIOM: IIBE€TOM MHAMKATOPA.

Ilepeuenv oamuukos yughposoii rabopamopuu: narauk pH.

Hononnumenvnoe 060py0oganue: MTATUB C 3)KUMOM, ISATh XUMUYECKUX CTAaKaHOB (25 M),
NpOOUPKH, TPOMBIBAIIKA C AUCTHIUTUPOBAHHOMN BOJIOM.

Mamepuanet u peakmuswi: 0,1M pactopst HCIl, HNO3s, NaOH, Ca(OH)2 (HacslieHHbIi pacTBop),
pacTBOPHI HHAWKATOPOB: JIAKMYCa, METHIIOBOTO OPaHXEeBOTO, (heHoNI(TallenHa; YHUBEP- cabHas
MHAMKaTopHas Oymara; GuiIbTpoBajgbHast Oymara.

Texnuxa bezonacrocmu:

1. PaGorare B 0oukax.

2. Cobmnronate Mepbl 0e30macHOCTH Ipu paboTe co MmienodyaMu M pa30aBICHHBIMU
KucinoTamMu. UyBCTBUTEIBHBIN 3JIEMEHT JaTunka pH — CTEKJISIHHBIN mapuk B ero HuxkHel yactu. OH
OUeHb XPYIKUH, TOITOMY HE cJelyeT KacaTbCsi UM JIFOObIX TBEPIBIX MOBEPXHOCTEN HIIU POHATH.

JlaT4MK >KeNaTesIbHO 3aKPEIUIsATh B IITATHUBE.



HHcmpyKuuﬂ K 6bINOJIHEHUIO.

1. 3akpenure gatuuk pH B slanke mrartuBa. B nepBblii cTakaH HaJIEHTE COJISIHYIO KUCTIOTY.
[Torpy3ute 351eKTpoa B pacTBOp, HE MeHee 4yeM Ha 3 cM. Korja nokaszanus npudopa
CTaOMIIM3UPYIOTCS, 3aMUIINTe 3HaueHue pH B TabnHIly pe3yabTaToB H3MEPEHUA.

2. Pasgenute pacTBOP KHCIIOTHI IO TPEM MPOOHUpPKaM U 100aBbTe K HUM M0 1 —2 Karum
WHIMKATOpA. 3aluIInTe HaOII0ICHHS.

3.  HasecuTe CTEKISIHHOM MAJOYKOM KAIII0 PACTBOPA HA YHUBEPCAIBHYIO HHIUKATOPHYIO
Oymary. 3anuimTe HaOJIrOICHUSI.

4. TManmouky npotpure GpUIBTPOBAIBHOM OyMaroi.

5.  TmarensHO ONOJOCHUTE AaTYUK pPH U3 MPOMBIBAJIKK HAJ| CTAKAHYUKOM Jisi ciuBa. [lo-
BTOPHUTE TOT K€ IKCIIEPUMEHT C APYruMu pactBopamu (cHavyasa — ¢ NaOH, nganee — ¢ Ca(OH)2, notom
— C KHCJIOTaMH, ITIOTOM — C BOJIOIIPOBOJIHOM BOJIOM).

6.  BossmuTe MpoOy C HEM3BECTHBIM PACTBOPOM U BBISICHUTE, KaKasi B Hell cpena. J{is
3TOTO UCIIBITAlTE €€, KaK COYTETE HYKHBIM, 3alUIINTE, YTO HAOIIOJAJIM U YTO U3 3TOTO CIEAYET.
Pe3ynbTathl u3MepeHuii/Ha0roIeHU N

Boaonpo-
U ccnexyeMblii pacTBOp HCI HNO3 BoaHasiBo- 1a [NaOH Ca(OH).
Cpena Kucmoraas HetiTpans- Hast (OcHOBHAs

BHauennepHmomaTauky

[IBeTnakmyca

[{BETMETHIIOBOr OOPAHKEBOTO

[{Berdenondranenna

[[BeTyHMBEpCATBHOT OUHAUKATOPA

Buisoowr:

VYka3arh, Kak MOYKHO OTIPEJICIIUTh CPEy PacTBOpA.

Koumponvhvie sonpocwi:
1. Yto obmiero B popmysax BEIIECTB, AAIOIIUX KUCIOTHYIO cpeay?
2. Yo 00611ero B popMyliax BEIIECTB, JAIOMIMX OCHOBHYIO Cpey?
3. Badanue ons pazsumust hyHKYUOHAIbHOU 2DAMOMHOCTIU

pH KOXH 1 BOJIOC 3J0pOBOr0 YEJIOBEKA COCTABIISET IPUMEPHO 5 (CMOTpH 1IKaiy). [ MbIThs BoJioC
Tans ucnonb3yer HeWTpanbHbIN aMyHb ¢ pH B npeaenax 6—38.
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KaKYIO KUIKOCTh MOXKET HUCIIOJIb30BaTh TaHs B KaUeCTBE OIMOJACKUBATEIIS BOJIOC ITOCJIC MBIThS
rOJIOBBI, €CJIM OHA XOYET MOJAJIEPKaTh ecTeCTBEHHbIN pH BostoC?

1) JIMCTHIIMPOBAHHYIO BOJLY.

2) JloxIaeByIo BOLY.
3) Cnabblii pacTBOP MMILEBOM COMIBI.
4) Cnalblif pacTBOP JTMMOHHOTO COKA.

Jlabopamopnuutit oneim Ne 9.

«Onpeoenenue pH ¢ paznvix cpedax»

Teopemuueckas yacmo

B uucToii Boge u B HelTpaibHbIX pacTBopax 3HaueHue pH pasno 7,0. Ecnu n3-3a manbeix npumeceii (B
MEPBYIO 04Yepeb pACTBOPEHHOTO YIIIEKUCIIOrO ra3a U aMMHaKa) B TUCTHIIIIMPOBAHHOM BOJIE B
naboparopuu pH moxet konedarbes ot 6,0 1o 8,0, To cpeny ¢ 3TuM auanaszoHoMm pH cuurator
HenTpanbHOU. Yem menblie pH, TeM cpena kucnee. pH KOHIIEHTPUPOBAHHBIX KACIOT IPUMEPHO
paBeH —1. YUem pH Oouibliie, TeM cpena ocHOBHEe. B KOHIIEHTpHpOBaHHBIX pacTBopax menoyeit pH
oxouio 14,0. B xucnorax 0,1 mons/n pH = 1,0, B menovax To# ke konneHaTpamuu pH = 13,0.
Ipakmuueckas yuacmo

Lenv pabomwi: chopMupoBaTh IpeacTaBiIeHue o mmKaie pH.

Ilepeuenv oamuukos yughposoii nabopamopuu: narauk pH.

Jlononnumenvnoe 060pyoosanue: TATUB C 3a)KUMOM; IISITh XUMHUYECKUX CTaKaHOB (25 mu);
MIPOMBIBAJIKA.

Mamepuanet u peakmuewl. yHUBEpcadbHas HHIUKaTOpHas Oymara, 0,1 M pacTBOpHI XJIOPOBOIOPOIa
HCl u runpoxcuna natpust NaOH, BogonpoBoiHast Bojia, COKM, MHHEpabHAsI BOJIA, PACTBOPHI
CTHpaJIbHBIX MOPOLIKOB, SKCTPAKTHI Yasi U Kode.

Texnuxa bezonacnocmu:

1. PaGoTarts B 0ukax.

2. CrnenuanbHbie Mephl 0€30MAaCHOCTH MpU paboTe Co IenoYyaMud U pa30aBICHHBIMH
KHCJIOTAMH.
3. UyBCTBUTENBHBIN A5IeMEHT Aardynka pH — CTEKISHHBIN MIapUK B €ro HWKHEW YacTH.

OH oyeHb XPYNKUN, TO3TOMY HE CIeAyeT KacaThCsl UM JIFOOBIX TBEPIBIX TOBEPXHOCTEH MIIU POHSTH.
Hnempyxkyus k evlnonnenuio:

1. 3akpenute Aatyuk pH B nanke mrarusa.

2. B crakan HanenTe COIAHYI0 KUCIIOTY.

3. [Torpy3ute >nekTpoa B pacTBOp, He MeHee yeM Ha 3 cM. Korja nokasanus npubopa
CTaOMIIM3UPYIOTCS, 3anuunTe 3HaueHue pH B oTUér.

4, [TomecTuTe B 3TOT pacTBOP KYyCOUYEK YHUBEPCAIbHON MHIMKATOPHOM OymMaru u oLueHuTe

3nauenue pH o ero okpacke. CpaBHUTE TIOKa3aHus naTuvka pH u uHAMKAaTOpHOM Oymaru.

5. TimiatenbHO OMNOJIOCHUTE CTakaH W Jaryuk pH AuCTAIIIMpOBaHHOW BOJIOW W3
MPOMBIBAJIKM U TOTPY3UTE €ro B pacTtBop ruapokcuaa Hatpus NaOH. 3anumurte 3Hauenne pH B
pe3ynbTaThl u3MepeHuil. [loMmecTuTe B pacTBOp KycOUYeK MHIAMKATOPHONW Oymaru M OIleHUTE 3HAUYCHUE
pH 1o ero okpacke. CpaBHHUTE MTOKa3aHUS.

6. [IpoBeaure nzmepenus pH ocranbHBIX pacTBOPOB.

Pe3ynbrarel u3Mepenuii/HadmoaeHni

MccneuyeMblﬁ pacTBop 3HavenuepHnoxaTunky 3navyenue pH no ynusepcaib-
HOMY HHIUKATOPY




Bwigoowi:
OTpa3uTh BO3MOKHOCTH OIPEACIICHHS KUCIOTHOCTH CPEJIbI C TIOMOIIBIO MHIUKATOPA U JaT- unka pH.
Konmponvuvie sonpocoi:

1. B kxaxom U3 nccnenyemMbIX pacTBOPOB caMasi BbICOKAs KOHLIEHTPALUs KUCIOThI?

2. Kakwue pacTBOpEI, MpUMEHSIEMBIE B OBITY, HIMEIOT IIEIOYHYIO PEAKITHIO CPEIIbl?

3. B kakux pactBopax Oim3Koe 3HaYCHHE BOJOPOIHOTO IMTOKA3aTEIsA?

4. 3adanus ons pazeumust YYHKYUOHATLHOU 2PAMOMHOCTU

1) Merteocnyx06a roposaa 3adukcupoBana BbIIAJECHHE MOKAEBBIX ocagkoB ¢ pH = 2.5.

Kakyro okpacky npumMyT U3BECTHBIE BaM MHJIMKATOPbI B TAKOW JOXKIAEBOW Boje?

2) Y4eHUK pemus MCCIEN0BaTh PACTBOP CTUPAIBHOTO IMOPOIIKA € MOMOIIBIO JAKMYCa.
OpHako BbIOpaHHBIM MHIUKATOp HE3HAUMUTENIbHO M3MEHHJI CBOIO OKpacky. Kak nHaue mpoBepuTh,
Kakasl Cpefia B UCCIIEAYEMOM pacTBope?

3) Kak Oyzner u3meHATbCs 3HaueHHe pH HACBIIIEHHOTO BOAHOIO PACTBOpA YIVIEKHUCIOrO
ra3a npu HarpeBanuu? [louemy?

4) X034MKM TaBHO MPUMETHIIM M HCIOJIb3YIOT CBOMCTBO CBEKOJBHOrO OTBapa. UToObI
6opi1 ObLT SIPKO-KpPacHbIM, B HETO Mepes] OKOHYaHHEM BapKu J00aBISIOT HEMHOTO MHUIIEBON KHCIOTHI
— YKCYCHOM uiu TuMOHHOM. LIBeT MeHsiercs OykBasibHO Ha ria3ax. OOBsSCHUTE 3TO SIBICHUE.

Hemoncmpayuonnwiii 3xcnepumenm Ne 5,
«Ocnosanusa. Tennoeoi I¢hghexm peaxkuyuu cudpoxcuoa HAamMpus ¢ YeieKUcablm 2azom
Teopemuueckas yacmo

JIaHHBII ONBIT HATJISITHO AEMOHCTPUPYET XMMHUYECKHE CBOMCTBA IIEIOYEH U KUCITOTHBIX
OoKcuA0B. J{J1s ero mpoBeeHNs peKOMEH IyeTcsl OpaTh K00y TaKoro pazmepa, YTo0bl JaTUHK
TEeMIIepaTyphl, MPOXOs Yepe3 PEe3NHOBYIO MPOOKY, Kacaycs MOpoIIKa rupokcuaa Hatpus. s
COKpAIIIEHUS! BpEMEHHU MPOBEICHUS OIBITA Jy4Ille UCII0JIb30BaTh HE TPaHyJibl THAPOKCHUIA HATPUS, a
MOPOIIOK, T.€. HEOOXOJUMO MPEIBAPUTENLHO PaCTePETh IENOUb B CTYIKE.

[Ipu npoBeseHUY OTBITA HA CTEHKAX KOJObI KOHJIEHCUPYETCS BOJIa, KOTOpast oOpa3yercs
COTJIACHO YPaBHEHUIO PEaKLUu:
2NaOH + CO2 = Na2COs3 + H20 + Q
IIpakmuueckas uacmo
L]env pabomul: HATNAHO MOKA3aTh XUMUYECKUE CBOMCTBA HIENI0UEH U KUCIOTHBIX OKCHUJIOB.
llepeuens oamuuxos yughposoii 1abopamopuu: NaTINK TEMIEPaTypbl IUIATUHOBBIN, JATYUK JABJICHUS.
Jonornumenvroe 0o6opyoosanue: k010a KpyriioJOHHAs; pe3NHOBAs POOKa C OTBEPCTUSAMU IS
JATYUKOB TEMIIEpATyphl U JaBieHus; annapat Kummna wiu npudop Kupromikuna, 3apsKeHHBIH
peareHTaMu AJis IOJY4YeHHs! YIIIEKUCIIOro rasa.
Mamepuanst u peaxmugul: TUAPOKCU HATPHUsL, coNisiHAas KucioTa (1:2), Kycouku Mmpamopa.
Texuuxa 6ezonacnocmu:

1. He momyckaiiTe monaaaHust MIEI0YH Ha KOKY H OJISHKIY.

2. Tlpu u3MenbueHUN THAPOKCHUIA HATPHUS HAJACHBTE 3AlUTHBIC TIEPUYATKH M TPOBOUTE OTIBIT
B BBITSKHOM TIKady.
Obpamume gnumarnue! B TaHHOM OTIBITE HEb3S UCTIOJIB30BAThH TUIOCKOJAOHHBIE U KOHHYECKHUE KOJIObI!
Hnempyxyus k vlnoanenuio:

1. Kpyrinononnyto kondy 3amoaHUTe YIIEeKUCIbIM ra3oM U3 anmapaTta Kuma wnu nmpubopa
KupromkuHa.

2. [TonHOTY 3amoJIHEHUS MPOKOHTPOIUPYHTE TPU TIOMOIIM TOpsIield IydyuHbl. B
HAMOJIHEHHYIO Ta30M KOJIOy OBICTPO HACHINBTE MOPOIIOK THAPOKCHAA HATpHUsS (HA KOJIOYy €MKOCTBIO
0,5 1 cnenyet B34Th okos10 10 r NaOH) u repmeTndHo 3akpoiite mpoOKoil ¢ JaTYMKaMHU.

3. Haunwnte nu3smepenus u HaOmoAaiTe, Kak B TeYeHHE 2—3 MUHYT U3MEHSIOTCS 3HAUYCHUS
TEMIEPaTyphl U JaBieHus (Wi 00bEMa) B KOJIOE-peakTope.



Pesynbrarel HabOIOACHUI

HayanabHbIENMOKA3AHUS KoHeuHnblenmoKa3aHus

JlaBmeHue

Temnepartypa

Buisoowi:
VYka3arb, Kakue MPU3HAKH YKA3hIBAIOT HA IPOTEKAHUE PEAKIIUH.
Koumponvhvie sonpocwi:

1. Kaxkas peakuust mporekaet B koyi0e? CocTaBbTe €€ ypaBHEHUE PEAKIUH.

2. UTo MOXKHO cKa3aTh O TeIuioM 3(pdexre nanHOM peakiuu? Kakue nzmepenus
MTO3BOJISIFOT BaM CJielaTh TaKOM BBIBOJ?

3. Kax u3mensiercs naBnenue (mm 00b6E€M) raza B nporecce peakiuu? [pennoxure
00BbsICHEHNE HAOTI0JTaEMOMY SIBJICHUIO.

Jlabopamopnwiii onvim Ne 10.
«Ocnosanusa. Peakyus neumpanusayuuy
Teopemuueckas yacmo

[Ipu npunuBaHuM K pacTBOpY 1IesI0ouH pacTBopa KucioTsl pH Oynet cumxkatses. [Ipu
PaBHOMEPHOM MPUIMBAHUH PACTBOPA MOXKHO JOOUTHCS XOPOIIEro rpaduyeckoro u3o00pakeHus
KPUBOM TUTPOBAHUS CUIILHOTO OCHOBAHMS CHIIBHOU KHCIIOTOM. Ha rpaduke BUACH CKadyoK
TATpOBaHus, koraa pH pacTBopa 3a kopoTkoe Bpems (TIpu 100aBICHIUH HEOOIBIIIOTO KOJTMYECTBA
KHUCJIOTBI) U3MEHSIETCS 3HAUUTENBHO.
[Tpu vHammumu y mudpoBoit 1aboparopun GyHKIIMU BBEICHUS OTIACIBHBIX TOUEK MOYKHO MPUOABIIAThH B
CTaKaH MOPIMH COISTHON KUCIOTHI ONpeeEHHOro 00b€Ma 1 BEIUUCIATh pH moaydeHHOro pacTBopa.
Ipakmuueckasa yuacmo
Lenv pabomwi: u3yunTh U3MeHEeHUs pH nipu HeWTpanu3auu pacTBOpa CHIIBHOTO OCHOBAHUS CUITLHOM
KHCIJIOTOM.
Ilepeuenv oamuukos yughposoii rabopamopuu: narauk pH.
Jlononnumenvroe obopyodosarue: cTakan xumudeckuit Ha 150 mur; 6ropeTka Ha 25—50 MIiI; MarHUTHAS
Mellalika; pe3uHoBas rpymia; numnerka Ha 20 MIT; ITAaTUB JJ1s JIEKTPOJIOB; IITATHB
naboparopHblit. Mamepuanvl u peakmugul. TUCTWLIMPOBAHHAS BOJIA; COJsiHAs KucioTa, 0,1M
pactBop; 0,1M pactBopa ruapok- cuaa Hatpus; 1%-Hblii pacTBop GpeHondTanenHa

Texnuxa b6ezonacnocmu:

1. PacTBOpBI CHJIBHOM KHCIOTHI M INEJIOYH — €IKHe BemiecTBa. Ilpu paboTe ¢ HUMH
HE00X0IMMO COOJII0IaTh OCTOPOIKHOCTD.
2. Oco0benHo cnenyet Oepeynb riaszal

Hucmpykyus k 8inoanenuio
1. IIpn momouwm pe3nHoOBOM rpymu HanojHute nunerky 0,1 M pactBopom ruapokcuzaa

HaTpus.
2. B crakan nepeneiite oTMepeHHbI 00BbEM pacTBopa mienoun (10 mo). Ilpuneiite B
crakad 20 MJI JUCTUJUIMPOBAHHOM BOJIbl. OCTOPOKHO OIYCTUTE B CTAKAH MarHUTHBIN SKOPb.
3. IlomectuTe cTakaH Ha pabodyr0 MOBEPXHOCTh MAarHUTHOM Memanku. Brxmouute

MCHIAJIKY U OCTOPOIKHO, 4TOOBI HE pa36I/ITB QJICKTPO O, OITYCTUTEC €TI0 B CTAKaH C PACTBOPOM HICJIOYA

(puc. 14).

4, 3aKkpenuTe MEKTpoA B LITaTHBE. SIKOpb MEIIAJIKU HE JOJKEH KacaTbCsl JIEKTPOJA.
Haunute 3amuch M3MepeHHH, AOXKIUTECh, MOKAa IMOKa3aHUS DJIEKTPOJa CTaHYT CTaOWUJIbLHBIMH.
ITpubaBbTe K pacTBOpy 2—3 Karui pacTBopa (eHoyraienHa.



5. [IpunuBaiite ¢ oaunakoBoil ckopoctbio 0,1 M pacTBOp XJIOPOBOJOPOJA B CTaKaH C
pPacTBOPOM IIEJIOYH.

- W

ot

Puc. 14. YcraHoBKa JUIs KUCJIOTHO- OCHOBHOTO TUTpOBaHus: 1| — OropeTka; 2 — MITaTuB s
3aKkperuieHus aaruuka pH; 3 — natumk pH; 4 — sikopb MAarHUTHON MEIIANKY;
5 — MarHuTHas Meulajika



6. Obpamume énumanue, 9TO MPU MPHOINKEHUHN TOUKH HEWTpanu3auu (korjaa oyner
IIPU- JIUTO IPUMEPHO 9,5 MiI pacTBOpa KUCIOTHI) paCTBOP KUCJIOTHI 100aBIJINTE MO KAILJISAM.

/. B MoMeHT oOeciiBeunBaHUs OKpPAcKu PeHOIPTAIENHA TOCTUTAETCS TOYKA
HelTpasm3auuu. pH pactBopa B 3TO TOUKE paBeH 7.
8. [Iputeiite emie HECKOJIBKO MUJUTUIMTPOB PACTBOPA KUCIOTHI B CTAKaH.
Pe3ynbrarel n3MepeHuii/Ha0nroaeHul
Mcxonublii pacTBOp PacTBop B PacTBop mocie
ieJi04uum TOYKEIKBUBAJICHTHOCTH HOﬁaBJ’[eHI/Iﬂ H30bITKA
IKHCJI0TBI
BHauennepH
[{BeTdeHoNpTaNCHHA
Buvisoowi:

YKa3aTB, KaK MOYXHO OIIPCACINTE TOUKY 9KBUBAJICHTHOCTHU (KOFZ[a ICJI04Yb IMOJHOCTBIO BCTY- IUJIA B
PEaKIMIO C KUCTOTOM).
Konmponvnwvie gonpocwi:

1. OO0bsicHUTE, KaK U OYeMy U3MeHseTcs 3HaueHne pH pacTBopa npu TUTpOBaHUU
CIJIbHO- TO OCHOBAHUS CHJIHHOU KUCIOTOMU.

2. Mo:xHO 7T UCTI0JIB30BaTh BMECTO (heHoI(TanernHa pacTBOP METHIIOpaHXa?

3. [Iepeuncinre Ki1acchl BEMECTB, ¢ KOTOPBIMU PEArNPYIOT HEPACTBOPUMBIE B BOJIE
ocHOBaHuA M 1enoun. [Ipueennure npumepsl. Ha3oBuTe nprsHaky peakuuii.

4 Lononnumenvnas ungopmayusi
CycnennukoBa B.M, Kucenesa E. K. PykoBoACTBO 110 IPUTrOTOBJIEHUIO TATPOBAHHBIX PaCTBOPOB. —
JI.: Xummsa, 1967. — 139 c.

Jlemoncmpayuonnwiit 3xcnepumenm Ne 6.
«Temnepamypa niaenenusn geuwiecme ¢ Pa3HbIMU MURAMU KPUC ATLTUYECKUX PeUulémoK)
Teopemuueckas yacmo

BemecTBa ¢ pa3HbIMH TUIIaMU KPUCTAJUTMUECKUX PEMIETOK Pa3IMYalOTCs M0 (PU3MUECKUM U
XUMHUYECKUM cBoicTBaM. Eciu B y3:1ax BooOpaskaeMoil peméTKy HaxoA9TCsl MOJIEKYJIbI, TaKas
peléTka Ha3bIBaeTCs MoleK)iApHotl. CBA3U MEXAy MOJIEKYJIaMu ciiadble, TO3TOMY MOJICKYJISpHbIE
COEJIMHEHUS JIETKO IIABSATCS U KUIIST, pAaCTBOPSIOTCS B pa3HbIX pacTBopuTessix. [IpumMepsl BemiecTs ¢
MoJiekysipHoi pemérkoit: Boga H20, non Iz, yrinekucinslii raz CO2 u aip. MOXHO yTBEpKAaTh, 4YTO
€CJIM BELIECTBO MPU KOMHATHOM TeMIIepaType ra3 Win )KHIKOCTh, TO B TBEPJIOM COCTOSHUU OHO UMEET
MOJIEKYJISIPHYIO KPUCTAJUIMYECKYIO PEHIETKY.

ATOMBI MOTYT COEIUHATHCA JPYT C APYrOM KOBAJIEHTHBIMU CBSA3SIMH, HO IIPU 3TOM HE
00pa30BBIBATh OT/IEIBHBIX MOJIEKYJ. [IepBbIil aTOM CBsI3aH CO BTOPHIM, BTOPOM — € TpeThuM U T.1. B
pe3ynbTaTe BECh KPUCTAUT OKa3bIBAETCS IOCTPOSHHBIM U3 aTOMOB, CBA3aHHBIX JAPYT C IPYrOM
MIPOYHBIMU KOBAJICHTHBIMU CBsI3AMU. Takas permérka Ha3piBaeTcss arToMHOU. Takyro pemérky oOpasyer
anmas, rpadur, okcua kpemuus (IV) SiO2 u np. Temneparypa 1iaBieHus TaKUX BEIIECTB BBICOKA.
OHU OYEHb YCTOWYUBBI, TPAKTUUYECKH HU B YEM HE PACTBOPSIIOTCS U C TPYAOM BCTYIAIOT B
XUMHYECKUE PEAKIIUH.

Ecnu BemecTBO 00pazyeT HOHHBIE CBSA3H, TO B Y3JIaX KPUCTAJUIMYECKOM PEIIETKN HAXOAATCS
MOHBL. MeX 1y HUMU ACUCTBYIOT 3JIEKTPOCTaTHUECKHE (KYJIOHOBCKHE) CHIIBI, T. €. OHH MPUTSITUBAIOTCA
JPYT K APYTY KaK 3apsyKEHHbIE YacTUIIbL. Takas KpUCTAIIIMYeCKash PEIIETKA HAa3bIBAETCSI HOHHOM, €€
oOpa3yrot conu, Harrpumep: xiaopua Hatpust NaCl, dropun xanust KF, menoun, Hanpumep: THIPOKCU
Hatpusi NaOH, ruapokcun kanus KOH u np.

3apshKEeHHBIE YaCTUIIBI B BOOOpaKaeMbIX y371aX HOHHON KPUCTAJUTMUECKOM peréTKu
MPaKTUYECKHU HEMOABWKHBI. [103TOMY TBEpP/IblE€ HOHHBIE KPUCTAJUIBI HE IPOBOIAT AIEKTPUUECKHUI TOK.
OpHako B pacrmiiaBe caMu HOHBI CTAHOBSITCS TIOJIBMKHBIMU, U paciliaB pruooOpeTaeTt
ANEKTPONPOBOAHOCTb. BOJIBIIMHCTBO MOHHBIX COEIUHEHUN PACTBOPUMO B BoJie. Temneparypbl
MJIaBJICHUS U KUIIEHUS BEUIECTB C MOHHOW KPUCTAJUIMYECKOM PElIeTKON JOCTaTOYHO BBICOKHU.




B xoza€e HacTosIero oneiTa MpeAnoIaracTcss U3MEpEeHrue TeEMIIepaTyp IUIaBICHUS MOJIEKYIIPHOTO
coegureHus — BoJbI (0 °C) u monHoro — rujapokcuaa Hatpus (323 °C). 3Hast CBOMCTBa BEIIECTBA,
MOYHO C IOCTaTOYHOM TOYHOCTBIO IIPEATIOIIOKUTH HAIMYUE TOW UM UHOU KPUCTAIIIMYECKON
pELETKA.

Ipakmuueckasa ywacmo

Llenv pabomul: CPaBHUTH TEMIIEPATYPHI TUIABJICHHS BEUIECTB C MOJICKYJISIPHON M HOHHOM
KPUCTAJUIMYECKUMU PEIIETKAMH.

Ilepeuens oamuuxos yughposoti rabopamopuu: TaATINK TEMIEPATYPhI ITIATUHOBBIN; TaTUNK
TEMIIEPATypPbl TEPMOIIAPHBIIA.

Jlononanumenvnoe o6opyoosanue: cTakaH ¢ BOJIOM U KyCOUKaMU JibJa; IpOOUpKa IEMOHCTPAIIMOHHAS;
CIIMPTOBKA.

Mamepuanvt u peaxmugol. TAIPOKCU HATPUSL KPUCTALIINIECKUN.

Texnuka bezonacnocmu:

1. ColmromaiiTe nmpaBusia paboTel co menouamu. [llenous s miaBneHus A0HKHA OBITH
CYXOH.

2. [Ipn nemoHCTpanuy HaJIEHbTE 3AIUTHBIE OYKH.

3. BricokoTeMIiepaTypHBIH JTaTYMK TIOCTE W3BJICUYCHUS W3 PACIUIABJICHHOW MISIIOYH
OIIyCTUTE Ha HECKOJIBKO MUHYT B BOJly U 3aT€M IIPOMOMTE BOAOH.

Hucmpykyus Kk 661n0IHEHUIO!

1. B BOy CO 1b0M, HAXOSIIYIOCS B CTaKaHEe, IOMECTUTE HU3KOTEMIIEPATypPHbIN TaTUHK.
OTMmeTbTe, 4TO TEMIEepaTypa CMECH JbJa M BOJIbl CO BPEMEHEM OCTAETCs MOCTOSIHHOM, XOTS 00bEM
JIb/1a YMEHBIIIAETCS.

2. B mnpoOupky momecTuTe KyCOUKHM THUAPOKCHIA HATPUS M OCTOPOKHO Harpeire B
IJIaMCHU CIIMPTOBKHU. KOFI[a HaAYHETCS IIJIAaBJICHUEC aIejIo4uu, OITYCTHUTC B paciiiaB
BBICOKOTEMIIEpPATypHBIM AaTynK. OTMEThTE 3HAYEHHE TeMIlepaTypbl, MPU KOTOPOM Ooiblias 4acTb
IIeJIOYH PaCIIaBUTCS.

Pe3ynbrarel namMepenuii/Habo1eHMA

Ne onibI- Ta U cciienyemMmoeBeniecTBo dopmynaBemecTa/Tunpemerku TemnepatypanJias
imenus, | 1C
1 Boma
2 [uapoKCHIHATPHUS
Bwvi6oowi:

OTpa3uTth 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIIIMYECKUX PEHIETOK.
Koumponvnvie sonpochwi:

1. Kak MoxHO O6’[>$ICHI/ITB, 4TO BOJAa W THUAPOKCHA HATpUA CYHIECTBECHHO pPa3TIUYarOTCAa I10
TeMIICpaTypamM ILUIABJICHHS ?

2. Kakue 4acTuIpl HAXOJSATCSA B BOOOpaKaeMbIX y3JaX KPUCTAJUTHUECKON PEMIETKH JIbJa, TUAPOKCHIA
Hatpus?

Jlabopamopuwiit oneim Ne 11. Onpedenenue Kuciomuocmu no4enl
Teopemuueckas wacmo

Omnpenenenre KUCIOTHOCTH MOYB OTHOCUTCS K YHCTy HauboJee pacpoCTpaHEHHBIX aHATU30B
B pacTeHneBoicTBe. CyllecTBYeT MHOXKECTBO METOJIOB aHallu3a KUCIOTHOCTH 1moyuB. Haubomee
MPOCTEUIINI MeTo A — onpeneneHue pH coneBol BBITSKKH. B kauecTBe CONEBON BBITAKKHU
UCIob3yI0T 1M pacTBop Xjopuaa Kanusl.
[To crenenu KUCIOTHOCTH, ONIPEIETIAEMON B COJIEBOM BBITSIKKE, IOUBBI JACIIATCS HA PA3HBIE TUIIBL.

Tunmo4BsI 3navenusipH

O4eHLCUIILHOKUCIIBIE Menee 4




CHUIIBHOKHCIIBIC 4.1—4.5
CpeaHekucibie 4.6—35,0
Crabokucibie 5,1—5,5
briv3kre K HEUTPaIbHBIM 5,6—6,0
HeiirpanbHbie bonee 6

Pactenus nposBISIIOT pa3IMYHYI0 YyBCTBUTEIBHOCTD K KACIION U IIEJI0YHOM Cpelie.
Jlenpeccust pocTOBBIX TpotieccoB HabmoaaeTcs mpu pH Hike S u Beiie 8. OnTuManbHOE 3HAUCHHE
pH

JUTSL BRIPAIIUBAHUS PKH, JIFOTIMHA, KapTodens, rpeuuxu — 5,5, a 1y ropoxa, KyKypy3Hl,
neHunsl — 6,0 —7,0.

[ToBbIIeHHAs! KUCIIOTHOCTH WJIM HIEJIOYHOCTH MOYBBI HAPYIIAET (PU3UOTOTUUECKOE PABHOBECHE
B MIOYBEHHOM PACTBOpE, YXy/IIaeT MUTaHue pacTeHuil. [loBbillieHne KOHIIEHTPAIlMd HOHOB BOJIOPO/Ia
CHUKAET TIOCTYIUICHUE B PAaCTCHUS Kajusl, Kalblius, Maruus, ocdopa.

Ipakmuueckas yuacmo

L]env pabomur: n3menenue pH noussl.

Ilepeuenv oamuukos yughposoii nabopamopuu: narauk pH.

Jlononnumenvnoe obopyodosarue: MepHas kKoada — 250 mur;, mumuHap MepHbiid — 100 mit.
Mamepuanvt u peakmuéwl: pacTBOp XJIopuaa Kaus — 1 M.

Texuuxa 6ezonacnocmu. coOIIOIATh IPaBHIia pabOTHI C ANEKTPUUECKUMU PUOOpamMHu.
Hnuempykyus k vlnonnenuio:

O06pa3zer; moYBBI B BO3AYIIHO-CYXOM COCTOSIHUY U3MENbUaloT (MMpU HEOOXOIMMOCTH
MPOCEUBAIOT uepe3 cuTo). B3emmuBaroT mpoOy mouBbl Mmaccoit 30 r ¥ MOMENIAIOT B KOHUYECKYIO
k0J10y. C MOMOIIIBI0 MEPHOTO IIMJIMHAPA OTMEPSIOT 75 M1 1M pacTBopa Xjopuia Kajaus U MPUITHBAIOT
B K0JIOy. [TouBYy ¢ pacTBOpOM nepeMemBaroT B TeUeHHe | MUHYTHI. B momydeHHyI0 CyCTieH3UI0
omycKaroT gatdyuk pH u yepe3 MuHYTY 3anucbiBatoT 3HaueHue pH.

[TonyueHHble JaHHBIE 3aHOCAT B TAOIHILY M ONPENENISIFOT TUII TOYBBHI.
Pe3ynbrarel namMmepeHuii/HabmoaeHui

[Mpo6anouBbl 3nauyenuepH TUNIOYBBI

[Tpo6a Nel

[Mpoba Ne ...

Buisoowr:
VKa3arh TUII IOYBBI, B3ATOM IS aHAIN34.
Koumponvhvie sonpocwi:
1. Kakue BemiecTBa MOKHO UCIIOJIB30BATh, YTOOBI CHU3UTH KHUCIOTHOCTH II0YBEI?
2. Kakue BemiecTBa HEOOX0IUMO BHECTH B TI0YBY, YTOOBI TIOBBICHTh €€ KUCIOTHOCTH?
Jlonoanumenvhas ungopmayus

[IpakTukym mo arpoxumun: yueb.mocoodue.- 2-e uza. nepepad. u nom./Ilox pexn. akanemu- ka PACXH
B. I'. MuneeBa. — M.: U3a-Bo MI'Y, 2001. — 689 c.

9 knacc

Hemoncmpayuonnstit 3xkcnepumenm Ne 1.

«Tennoeoi 3ppekm pacmeopenun eeuyecme é 600e»

TeopemulteCKa}l qacniv

PacTBOpeHue BelecTB NnpencTaBisieT co0o0il caoxkHoe (PU3NKO-XUMUYECKOE SIBIIEHUE, 3aBUCSIIIEE OT
IPUPOJIBI PACTBOPEHHOTO BELIECTBA U PACTBOPUTENS, OT TEMIIEPATYPhl U KOHIICHTPALIUU
o0pa3ymolierocst pacTBopa.

IIpu pacTBOpeHNH KPUCTAUTMYECKUX BELIECTB B BOJIE MPOUCXOAAT TPU OCHOBHBIX MpolLIecca.

1. PaspyieHue KpUCTATMYCCKON PEIETKH PACTBOPSIEMOrO BEIIECTBA — DHIOTEPMHUUCCKUIT
mpouecc.



2. Tmapararusi, T.€. B3aMMO/ICHCTBHE YaCTHIL (HOHOB HITH MOJIEKYJT) pAaCTBOPSEMOTO BEIIECTBA C
MOJIEKYJaMH BOJbI — K30TEPMUYECKUH MPOLIECC.

3. TlepeHOC ruapaTUPOBAHHBIX YACTHUI[ OT TPAHMIIBI KPHCTAII—PACTBOP B 001K 00bEM pacTBOpa,
3TOT MPOLIECC HE COMPOBOXKAACTCS HU BBICICHHEM, HH MOTJIOIEHUEM TETUIOTHI.

B 3aBucumocTtu o1 TOT0, TEII0BOH 3(h(HEeKT KaKoro U3 ABYX MPOIIECCOB (pa3pylieHrne KPUCTAIIa U
THJIpaTaIysl 4acTUI) peodiasaeT, oOmmii TermioBoil 3 GEeKT pacTBOPEHUS MOXKET OBITh BETUUUHON
ITOJIOKUTEIILHON WIN OTPULIATEIIBHOM.
IIpakmuyeckasn yacmo
Lenv pabomuwi: onipeACIUTH TEIJIOBOU 3(PPEKT pacTBOPEHHS CEPHON KUCIOTHI, THAPOKCHIA HATPUS U
HUTpATa aMMOHHSI.
Ilepeuens damuuxos yughposoii rabopamopuu: TaATIUK TEMIEPATYPHI ITIATHHOBBIH.
Jlononnumenvnoe obopydosanue: ctakad Ha 150 M — 3 WIT.; CTEKJITHHAS NAJIOYKA; IPOMBIBAIIKA;
MepHasi MpoOupKa; InaTenb — 2 MT.
Mamepuanel u peakmugul: cepHasi KUCIOTa (KOHIL.); TUAPOKCHU HATPHS KPUCTAJUTMYECKHIA; HUTPAT
aMMOHWUSL.
Texuuxa bezonacnocmu:

1. CepHas KMCJIOTa U THAPOKCU]T HATPHS SBJISIOTCS arPECCUBHBIMU BEIIECTBAMU.
Heo6xomumo octeperarhcst MX MOMagaHus Ha KOXKY U OJICKITY.

2. bepeus riazal
3. Heob6xo1mMo MOMHUTH MPaBUiIO pa3BeACHUS KHUCIIOT.
4, Ha paGouem mecTe 10KHBI OBITH HEMTpanu3yrolue cpeacTna: 2%-Hble pacTBOPHI

rUApoKapOOHaTa HATPUS U YKCYCHOUM KHUCIIOTHI.

Hnuempyxkyus k vlnonnenuio:

1. B nepBbiii crakan Haeiite 50 MJT BOJIBI.

2. C nmomo11pio AaTYMKa ONpeAeauTe e€ TeMIeparypy.

3. OtmeppTe 10 M KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTHI M MEIJIEHHO, TIpHU
MepEMEITMBAHNH PACTBOPA CTEKISTHHOM MAJIOYKOM BJIMBANTE CEPHYIO KUCIOTY. Obpamume eHuManue
Ha TMOPSIOK CMEIIMBAaHUS BOJBI M cepHOM kucioTbl! Creaure 3a MU3MEHEHHEM TEMIIepaTypbl MpHU
pactBopeHuu kuciaoThl. Hanbosnee BbICOKOE MOKa3aHHE TeMIEpaTyphl 3aHecuTe B Tabnuiy. Jlatumk
TIIATEILHO MPOMOUTE BOJOM.

4, Bo BTOpOil crakan momecTHTe OKOJIO 8 T TBEPAOrO MOPOIIKA TMAPOKCHAA HATpUd U
Bieiite 50 mu Boapl. OmycTUTE AATYMK TEMIIEpaTypbl W mepemeniaiire pactBop. OTMETbTE camoe
BBICOKOE€ 3HaUEHHUE TeMIieparyphl. TIiaTelIbHO MPOMONTE AaTYUK BOJIOM.

S. B Tpernii crakaH HacellbTe 15 I MEIKOKPHUCTAJUIMYECKOTO HUTpaTa aMMOHUS H
npuieite 50 ma Boael. OnycTUTE JATUYUK TEMIEPaTyphl M OBICTPO mepemMemnaite pactBop. Hauboee
HU3KOE 3HaUEHUE TeMIIepaTyphbl 3aHECUTE B TaOIHILY.

Pe3ynbrarel u3MepeHuii/HadnoaeHui

FACCJIQIlyeMaHCI/lCTEM Muctniumpo-  [Bopa + HoSO4 Bona + NaOH Bona + NHsNO3
a BaHHAsIBO/IA

Temmnepatypa, °C

Buisoowr:
OTtpa3utb, kakoii TernoBoi 3pdext npeobnaanaeT npu pacTBOPEHUH B BOJE CEPHON KUCIOTHI, HUTpATa
aMMOHMSI, THIPOKCH/Ia HATPUSL.
Konmponvhwvie sonpocoi:

1. OObscHUTE, TOYEeMYy TIPU PACTBOPEHHUH OJHHUX BEIIECTB B BOJIC BBIJAENACTCS TEIJIOTA,
JIPYTUX — TOTJIONIAETCS.

2. [Ipenmnomnoxure TeMI0BOM 3 PEKT mpoliecca pacTBOPEHUS B BOJAE THIPOKCHIA KAJHS.



Ilpakmuueckaa paboma Ne 1. Inekmponumol u HeI1EKMPOIUN bl
Teopemuueckas 4acmo

[Ipu pacTBOpEeHNH B BOJIC HOHHBIX COCTUHEHHH MOJIIPHBIC MOJICKYIIBI BOJIBI OKPYXKAIOT
(COMBBATUPYIOT) 3apsHKEHHBIC HOHBI, TIEPEBOISI UX B pacTBOP. MOJICKYISPHBIE COCTUHEHUS
COJILBATUPYIOTCS, HO HE PaclaJaroTcs Ha HOHBL. B IIepBOM citydae pacTBOp MPOBOJUT AIIEKTPUICCKHIA
TOK, BO BTOPOM HET.

Onpenenuth MPUHAIICKHOCTH BEIECTBA WM PACTBOPA BEIECTBA K AJIEKTPOIUTAM MOKHO
MIPY TIOMOIIIY U3MEPECHHSI SJICKTPOTIPOBOHOCTH. ECIIN AJIEKTPOTIPOBOTHOCTD BEIIMKA, TO UCCIICYEMBIi
00BEKT — AneKTpouT. Ecim 3HaueHue 31eKTponpoBogHOCTH MeHbIe 20 MkCM/cM, TO 3TO
HEDJIEKTPOJIUT.

IIpakxmuueckas yuacmo

Lenv pabomwi: onipeAeUTh NMPUHAJICKHOCTD BEIIECTB, CMECEH BEILIECTB U PACTBOPOB
BEIIECTB K AJICKTPOJIUTAM H HEJICKTPOJIUTAM.

Ilepeuenv oamuuxos yughposoii 1abopamopuu: NaTIUK IEKTPOIPOBOTHOCTH.
Jlononnumenvnoe obopyodosanue: ctakanbl Ha 50 MJI; IITATUB C 3KUMOM; TIPOMBIBanka. Mamepuanvl
U peakmuewvl: TUCTUJUTUPOBAHHAS BOJA; 110 20 MJI STHJIOBOTO CIIMpTa, OEH3WHA, KepocuHa; 5%-HOTO
pacTBopa caxapo3bl, pactBopa ciupra (1:1), 5%-Horo pacTBopa xjopunaa HaTpus; 5%-Horo pacTBopa
XJIOPOBOI0PO1a; 5%-HOTO pacTBOpa TMAPOKCHIA HATPUSI, TIOBApEHHas COJIb (TBEpaas), caxap
(TBEpPIBIN).

Texnuxa bezonacnocmu:

[Ipu paboTe ¢ roproYNMU KUIKOCTSMH (CIUPT, OEH3UH, KEPOCHH) BOJINU3H HE JOJKHO OBITH
OTKPBITOTO OTHS.

Hnuempyxkyus k vlnonnenuio:

1. B crakaH TOMECTHTE TOBapeHHY0 COJb M ONYCTHTE B CTakaH JaTYHK
AIEKTPONPOBOIHOCTH. [IpOBOIUT U COMb AIEKTPUUECKUAM TOK?

2. AHanoruuHsle IEHCTBHUS IPOBEIUTE C CaXapO30i.

3. B crakan Hazneite 20 MJI HCCIIELYEMOTO PAacTBOPA.

4. OmyctuTe B HEro JaTYUK 3JICKTPOMPOBOJHOCTH, 3aKPEIUIEHHBI B JIalKe IITATHBA.
HaGmrogaiite 3a W3MEHEHHMEM 3HAuYEHHUS OJJICKTPOINpoBoaHOCTH. Korma mokasaHus aaTyuka
MepecTaHyT U3MEHSTHCS, 3aMUIIUTE €ro 3HaYeHUE B TAONHILY.

5. Obpamume enumanue! JlaT4uK TOCIE KaXXIOTO OIBITA THIATEIHLHO MPOMBIBACTCS
BOJIOM.

6. 3areM JaT4YMK OIYCTHTE B CIEAYIOIIUA PacTBOP. AHAIOTHYHBIE NEHCTBHS IPOIETalTe
CO BCEMHU PacTBOpaMH.

Pe3ynbTaThl n3MepeHuii

N\e onbiTa (HazBaHueBelecTBa, 3HavyeHMe 31eKTPONPOBOAHOCTH, D1eKTPOTUTHIIHHEITEK
pacTBopa MrCM/cM TPOJIHUT

1

2

Koumponvrvie onpochwi:

1. OOpaiatoT BHUMaHue, YTO HU JUCTUIIIMPOBAHHAS BOJA, HU TBEPAS COJIb HE MPOBOIST
IEKTPUYECKOTr0 TOKa. TeM He MeHee pacTBOP COJIM B BOJIE IPOBOJUT AIIEKTPUUECKUM TOK. ITO
3HA4YMT, YTO B PACTBOPE OTKY/JA-TO MOSBISAIOTCS NOABMKHBIE 3apsiibl. I1o 310 HabIr01eHNe BBOAT
OTIPEJEIICHUE DIIEKTPOJIUTA U MEXAHU3M DJIEKTPOJIUTHUECKOHN TUCCOLMALINAH.

2. Bcerna nu BoiHBIE pacTBOPBI BELIECTB MPOBOJAT deKTpuueckuii Tok? He Bcerna, T. €.
HEKOTOPBIE BEIIECTBA HE JAIOT MOHOB IPU PACTBOPEHUHU. DTO — BELIECTBA C MOJIEKYIIPHOU
KPUCTAJUIMYECKOMN PEIIETKOM.

3. 3adanus ons noocomosxu k I'HA, BIIP

A) K xopomio pacTBOPUMBIM 3JIEKTPOIIMTAM OTHOCSATCS:



f—

TUAPOKCU Oapus;

)
2) dochar maruus;
3) cyasdua meau(Il);
4) KapOOHAT KaJbIIHSL.
b) DnexTpudeckuit TOK IPOBOIUT:
1) PacTBOP 3THIOBOTO CITHPTA;
2) pacTBOp IIIMIIEPHHA,;
3) PacTBOP IIIIOKO3HI;
4) PacTBOP TUAPOKCHUIA KaIbIIHSL.

Hononnumenvnas ungpopmayus

Heopranuueckas xumus: B 3 1./ Ilox pex. FO. 1. TperpsikoBa. T. 1: ®U3UKO-XUMUYECKHUE OCHOBEI
HEOPraHWMYECKON XUMUU: YUeOHUK st CTy/. BbIcil. yue0. 3aBeacauii/M. E. Tamm, FO. JI. TpeThskos.
— M.: Uznatenbckuii neHTp «Akaaemus», 2004. — 240 c.

Jlabopamopnwtit oneim Ne 1.
«Bnuanue pacmeopumens na ouccoyuayuior
Teopemuueckas yacmo

Bo MHOTHX XJTOpHIaX IEPEXO0HBIX METAJIIIOB CBSI3M UMEIOT B 3HAUUTEIHLHOU Mepe
KOBAJICHTHBIN XapakTep. MallonoJIIpHbIe pAaCTBOPUTENH (CITUPT WIIH allETOH) COJLBATUPYIOT
MOJIEKYJTBI TIeTuKoM. [Tpr mo0aBiieHIH BOBI OHA COJTBBATHPYET MOHBI, BBI3BIBAS AJIEKTPOIUTHICCKYIO
arcconranuio. [{Bet pacTBopa npu 3TOM H3MEHSETCS, a HIIEKTPOTIPOBOJHOCTh PE3KO BO3pACTAeT.

Ipaxmuyeckasn yacmo

Llenv pabomul: cHOPMHUPOBATH MPEICTABICHUE O POJIU PACTBOPHUTEINS B DIIEKTPOIATHIECKOM
JIMCCOTIHAITIH.

Ilepeuensy oamuuxos yughposou 1abopamopuu: JATINK EKTPOIPOBOTHOCTH.

Jlononnumenvroe obopyodoearue: TBa BRICOKUX XUMHUECKUX cTakaHa (50 mur); cTeKIsTHHAs
najgoyka.

Mamepuanet u peakmuewor: CuCl, 6e3BoaHbIM (MMeeT KOpUUHEBBIH 1BET. [ToaydaroT, HarpeBas
KPUCTAJJIOTUAPAT B YalIKe AJIs BbIIApUBaHUA. XPaHSAT B IUIOTHO 3aKPBITOM COCY/IE); alleTOH WIIH
CIUPT.

Texuuxa 6ezonacnocmu:

1. Coupt ®W arneToH — TroprourMe BemecTBa. He HCMmoiap30BaTh OTKPHITOE TUIAMSL.
CrnenunasibHble MEpbl 0€30MacCHOCTH MPU PadOTe ¢ TOPIOYMMH KUAKOCTAMHU. M30eraTh momamgaHus
COJICH MeIIM Ha KOXY U OJCKY, TaK KaK OHH SITIOBUTHI.

2. [Ipu monagaHuyM CMBITH XOJIOAHOW BOJION 0€3 MbLa.

HHncmpykyus K 8b1N0IHEHUIO.!

1. B xumuueckwuii crakan HaceinbTe ~0,5 T 6e3BoaHOTO Xiopuaa meau (1) CuClz u
HajieiTe
~25 MJI CTIMpTa WK alleTOHA.

2. PactBopuTe BemecTBo, IepeMennBas CoJACPKUMOE CTaKaHa CTEKIITHHOM

nanoukoil. Eciu pacTBOPUTH COJIb MOJHOCTBIO HE YIAaETCs, aKKYPAaTHO CIICHTE MOTY4EeHHbIN
pacTBOp B APYroil cTakaH.

3. ITorpysure B pacTBOp IIyI AATYUKA DIEKTPOIPOBOJHOCTH U U3MEPBLTE
JJIEKTPOIPOBOAHOCTb.
4, Obpamume enumanue Ha 1IBET pacTBopa. [Ipuneiite k pacTBopy 25 M1 BOJIBL

HepeMemaﬁTe, O6paTI/ITe BHUMAaHHNEC HA N3SMCHCHUC OKPACKHU.

5. H3MepbTe 25IEKTPOIPOBOAHOCTD MOJIYYEHHOTO PaCTBOPA.
Pe3ynbTatel uaMepeHuii/HadmoaeHui

BemecTBo DJIEKTPONIPOBOAHOCTD B CIIHPTE DJIEKTPONIPOBOAHOCTHIIOCIe100aBJIe
(aeToHe) HUSIBOABI

Xnopuna memu (I1)




Bwigoowi:
OTpa3uTh BIUSHUE PACTBOPUTEIIS HA JICKTPOIIPOBOTHOCTH COJIH.
Konmponvnvie sonpocoi:

1. O uéM CBHIIETENBCTBYET POCT JIEKTPONPOBOAHOCTHU COJIM IPU AOOABICHUH BOJIBI?
2. [Touemy u3MeHsIeTCS 1IBET pacTBOpa’?
3. Kax BrusieT mpupo/ia pacTBOPUTEISI Ha AIICKTPOJUTHUCCKYIO THUCCOIHAIHIO?

Jlabopamopuwtit onvim Ne 2.
«CunvHule u cnaovle 31eKmpoIunbl»
Teopemuueckas yacmo

DNEKTPOIUTAMH HA3BIBAIOTCS BEIIECTBA, PACTIaIAIONTUECs HA HOHBI BCIICICTBUC
AIEKTPOJIUTUYCCKON TUCCONUAIii. PacTBOPHI AJIEKTPOIUTOB SIBJISTFOTCS IIPOBOTHUKAMH BTOPOTO
poJia, TaK KaK MPOBOIAT JICKTPUUSCKUHN TOK 32 CUET HOHOB. 10 CTIOCOOHOCTH K 3JIEKTPOTHTHYECKOM
JIVICCOIIMAITIH JICKTPOJIMTHI YCIIOBHO Pa3ICiSIOT Ha CHIIbHBIC U_cia0bie. CHITbHBIC JJIEKTPOJIUTHI
MPAKTUYECKH MTOJTHOCTHIO JUCCOIMHUPOBAHBI HA MOHBI B pa30aBICHHBIX pacTBopaxX. K HUM oTHOCSTCS
MHOTHE HEOPTaHWMUYECKUE COJTU, HEKOTOPBIC KUCIOTHI U menodn. Cria0bie 3JIEKTPOJIUTHI JIUIITh
JaCTUYHO JTUCCOIIMMPOBAHBI HA MOHBI, KOTOPHIE HAXOJIATCS B JUHAMHYECKOM PaBHOBECHUH C
HEMCCOIMUPOBAHHBIME MOJICKYyTaMH. K cl1aObIM 3JIKTPOIMTaM OTHOCSATCS MHOTHE OPTaHUICCKIE
KHCIIOTHI M OCHOBAHWSI.

Ipakmuueckas yuacmo

L]env pabomul: ONIPENCITNTS, SBJISFOTCS JIX BBIIAHHBIC BEMECTBA CHIILHBIMH WA CI1a0BIMHU
AJIEKTPOJINTAMU Ha OCHOBAHHWH M3MEPEHUS AJIEKTPOIPOBOTHOCTH UX PACTBOPOB.

Ilepeuens oamuuxos yugposou nabopamopuu: TaATINK EKTPONPOBOTHOCTH.

Jlonoanumenvnoe ob6opyoosanue: TpU XUMUYECKHUX cTakaHa (25—50 mi1), mpoMbIBaika C
JUCTUWITMPOBAHHOMN BOJOM.

Mamepuanvt u peaxkmuewl.: 10 %-HbIe pacTBOPHI COJISTHOM, a30THON M YKCYCHOW KHCIIOT
(>kenaTenpHO B KalelbHUIAX); PHIIbTpOBAJIbHAS Oymara.

Texnuxa bezonacnocmu:

ColmromaiiTe Mepbl 6€30MTaCHOCTH MPU Pad0TE ¢ KHUCIOTAMH U IEII0YaMH.

Hnempyxkyus k vlnonnenuio:

1. B tpu crakana Haneiite mo 25—50 M1 TUCTH/UTHPOBAHHOMN BOJIBI.

2. B mepsslii cTakan q006aBbTe | KaIriro YKCYCHOM KHCIIOTHI, BO BTOPOM — COJISTHOM,
B TPETUI — a30THOM.

3. H3MepbTe 35IeKTPONPOBOTHOCTD KaXK/I0T0 pacTBOPA, BBITHPAs LY

¢buIbTpOBANBHON OyMaroi nocie KaxJaoro u3MepeHusl.
Pe3ynbTaThl n3mMepeHuii

INe mpo0b1  [3HAYeHHeE ITeKTPONPOBOAHOCTH, MKCM/cM  |Ha3BaHMeBBIIAHHOTOBEIECTBA

1
2
3

Bwisoowi:
Otpasute NpuUHAICKHOCTH BEIIECTB K CUIIBHBIM M CTIA0BIM dIIEKTPOTIUuTaM. KoumpoabHvle 60npocsi:

1. Tlouemy pacTBOp COJITHOM KHUCOTHI JIy4IIle TPOBOANUT JEKTPUUECKUIN TOK IO CPABHEHHUIO C
PacTBOPOM YKCYCHOM KHUCTOTBI?

2. K kakum QJICKTPOJIUTAM OTHOCUTCA paCTBOP a30THOM KHUCIIOTHI?

3. Baoanue ons noocomosxu xk ' UA, BIIP
MDopMyJIBI TOJBKO CIa0bIX DJIEKTPOIUTOB MIPEACTABIEHBI B PSLY:

]) Ca(OH)z, H.S, H2SO4
2) H2COs, NH3-H20, H2S



3) KOH, KNOs3, HCI

4) ZnSQO4, MgCl,, HBr
Hononrnumenvuas ungopmayus
Heopranuueckas xumus: B 3 1./Ilox pexn. 1O. 1. Tperbsakosa. T. 1: ®U3HKO-XUMHUYECKHE OCHOBBI
HEOPraHMYECKON XUMUU: YUeOHHK s CTYyA. BbIcHl. yue0. 3aBeaenuii/M. E. Tamwm, 1O. 1. TpeTbsikoB.
— M.: U3natenbckuii neHTp «Akaagemus», 2004. — 240 c.

Jlabopamopuwtit oneim Ne 3.
«3asucumocms 31eKmMPONPOCOOHOCHU PACHEOPOE CUNLHBIX INEKMPOSIUMOE OM KOHYEHMPauuu
UOHO6)
Teopemuueckas yacmo
DNEeKTPUYECKON MPOBOIUMOCTHIO (3JIEKTPOIPOBOJHOCTHIO) HA3bIBAIOT CIIOCOOHOCTH BEIECTBA
MIPOBOJIUTH JEKTPHUUECKUI TOK. B KauecTBe KOIMYECTBEHHON Mephl CHOCOOHOCTH pacTBOpa
AIIEKTPOJIMTA TIPOBOMUTH AIIEKTPUUYECKHIA TOK HCHOIB3YIOT OOBIYHO YACIBHYIO AIEKTPOIIPOBOIHOCTh K
(kamma)k =1,
RS
rae R — snektpudeckoe conpoTuBieHue mpoBogHuka (OM), amuHa KoToporo | (M) u mromasip
TorepedHoro cedenns S (M2). Takum 06paszoM, eIMHAIA H3MEPEHHUS YIETEHOH JMEeKTPOIIPOBOTHOCTH
— 1 0JIHAaKO, B XUMUU UCHOJIb3YIOT BeNYMHY CM (CUMEHC Ha CAHTUMETD).
Om UM CM
[Tpu qrccomnmaIuy AIMEKTPOITUTA IPOUCXOIUT YBETMUEHHE YKclia 3apsHKCHHBIX YaCTHIT B
pacTBope, 9TO MPUBOAUT K BO3PACTAHHUIO DIIEKTPOTPOBOAHOCTH. [Ipruém ueM O0IIbIe KOHIICH TPAIHs
HMOHOB, TEM BBIIIE AIEKTPOIPOBOTHOCTh. Y UUTHIBASI AUCCOIMAITIIO COJICH:
MeClI[] Me+ +Cl- o6pa3syrorcs nse gactuiipl; MeClo[1 Me2+ + 2Cl- oOpasyrotes Tpu
JaCTHIIBL;
MeClz [0 Me3+ + 3Cl- 06pa3yroTcst 4eThIpe YaCTHIIbI;
MO’KHO OKUJATh, YTO YBEIMYEHHUE KOHIIEHTPALMU HOHOB B 1M pacTBOpax NpuBenET K
YBEJIUYEHUIO JIEKTPOIPOBOJHOCTH.
BwMmecTe ¢ TeM cienyeT 3aMeTUTh, YTO 3JIEKTPONPOBOIHOCTD ANEKTPOJIMTA 3aBUCUT HE TOJIBKO
OT KOHILIEHTPAllMX HOHOB B HEM, HO M OT UX IPUPOBI (MOABHAKHOCTH). PacTBOPHI JOKHBI OBITH
CHJIBHO pa30aBI€HHBIMH, YTOOBI UCKIIIOUUTh BIUSHUE PA3JIUYHBIX CUJI MEXHOHHOIO B3aUMOJEHCTBHUS.
CBolicTBa CHIIBHO pa30aBIEHHOIO pacTBOPA OINPEEIIAIOTC KOHIIEHTPALUEH pacTBOPEHHOTIO
BEIIIECTBA.
IIpakmuyeckas yacmo
Llenv pabomul: cOpMHUPOBATH MPEICTABIECHUE O 3aBUCUMOCTHU 3JIEKTPOIPOBOAHOCTH PACTBOPA
OT KOHILIEHTPALUX HOHOB.
Ilepeuensv oamuukoe yughposoti rabopamopuu: JaATIUK IEKTPOIIPOBOAHOCTH.
Lonoanumenvroe 0o6opyoosanue: G10peTKa U 103aTOp, MepHbIH numuHap (100 mi),
MarHuTHas Mellajka, IPOMbIBAJIKa C AUCTHIIIIMPOBAHHOM BOIOM; TpU XuMudeckux crakana (100 mu),
LITaTUB XUMHUUYECKUH C Jankoi u [Byms My¢dTamu, GuiIbTpoBaibHas Oymara.
Mamepuanet u peakmuewl: 1M pacTBopa xsopuaa HaTpusi; 1M pacTBopa Xjopuaa KanbLus;
1M pacTBOpa XJI0puaa aITIOMUHUS.
Texnuka 6ezonacnocmu:
Cobnronath o61ue npaBuia paboThl C AEKTPUUECKUMHU TPUOOPaMHU.
Hucmpyrkyus k 6einoanenuio:
1. B XxuMuYecKuii cTakaH MEpPHBIM HUIHHAPOM OTMepbTe 100 M AMCTUILIMPOBAHHOM
BOJbI, NMOCTaBbTE€ HAa MAarHUTHYIO MEIIAJKY, MOTPY3UTE€ B BOJYy JaT4yMK. V3meppTe 3HaueHHe
3JIEKTPOIIPOBOIHOCTH TUCTUIUIMPOBAHHOM BOJIBI.
2. OctopoxHO 100aBbTe | KaruIo pacTBOpa XJIOpHIa HATPHsI, KOHIIEHTPALHUs KOTOporo 1
Mouis/11 (1M). Korga nokazanust npubopa cTabUIH3UpYIOTCs, 3alHUIIUTE UX B TaOIHIIe.
3. Iponomkaiite  100aBiATH  DJCKTPOJIUT MO  KAamwissM, (GHUKCHPYS  3HAUCHHUS
AJIEKTPOIPOBOIHOCTH TOCIIE KAXKI0TO J0OABIEHHUS.
4. V3BnekuTe 3JEKTPOA M3 PacTBOpa, MPOMOWTE JUCTUILIMPOBAHHOHN BOJOH, 000TpHTE
¢bmIbTpOBANBHOM Oymaroii.




5. IloBTOpHTE aHAOTHMYHBIC HCCIIETOBAHUS CO BTOPBHIM M TPETHHM BBIIJAHHBIM PacTBOPOM
3JIEKTPOJINTA.
Pesynbprarel u3mMepeHui

DaekTpoaut ([Uncaokamens 1 M pacTBopa

1 2 3 4 5] 6

(DJICKTPOIPOBOHOCThpAaCTBOPa, MKCM/CM

NaCl
CaCl,
AICI;

Buisoowi:
OTpa3uTh 3aBUCUMOCTH DJICKTPOIIPOBOTHOCTH PACTBOPA OT KOHIICHTPAITUH pacTBopa. KonmponvHvle
8ONPOCHI:

1. OT 4ero 3aBUCHUT IEKTPOIPOBOIHOCTH PACTBOPA IEKTPOIUTA?

2. [TocTpoiite rpaduku 3aBUCUMOCTH 3HAYEHUHN IEKTPOIPOBOTHOCTH PACTBOPOB OT
quclia Kareilb UCCIeAYEMbIX 31EKTPOIUTOB.

3. Hanumure ypaBHEHUST JUCCOIMAITNN UCCIIETYEMBIX AIEKTPOJIUTOB. OTnpeaennTe, Kakoe
KOJIMYECTBO MOHOB 00pa3yeTcs Mpy JUCCOMHMAIUN | MOJIb KaXI0T0 JIEKTPOJIUTA.

4, KaxoBo o01iee 91ciio MoJib HOHOB, 00PA3YIOMIUXCSI TIPH TTOTHOM JUCCOTMAIUU | MOJTh
HUTpaTa qUHKa?

5. 3aoanue ons noocomosku k ' MA, BIIP

B BoHOM pacTBOpE HanboJIbIIIEE YUCIIO CYIb(aT-HOHOB 00Pa3yOTC IPH AUCCOUAN |
MOJIb

1) K>S

2) CuSOq4

3) Cr2(S04)2

4) Na,SO3

Obcyoicoenue pe3ynomamos

1. OO6cyxpaloT, moYeMy TMpU OJHOW M TOM K€ KOHIIGHTpAIMH dJIEKTPOJIUTA
ANIEKTPONPOBOJAHOCTh  BBIIIE, MNPUUYEM TMOYTH B 1edoe uyucio pas. [IpuBogsaT ypaBHEHHS
AIIEKTPOJIUTUYECKOMN TUCCOLMAIIMU PEareHTOB.

2. MOoO3KHO JI1 OTIpeACTUTh KOHIICHTPALIUIO 3JIEKTPOJIUTA [0 €T0 3JIEKTPOIPOBOAHOCTH?

3. [Touemy rpadguku UMEIOT pa3Hble YIiibl HaKIoHA? UeM 3T0 MOXKHO 0OBACHUTH?

4, [Ipennonoxute, kKakum OyaeT HaKkJIOH rpaduka i 1M pactBopa cynbdara
ATIOMUHHUSL.

S. Kakoe 3HaueHue 31eKTPOMPOBOAHOCTH MOXKHO OXHAaTh Ipu Aobasnenun 10 kamenb

IM pactBopa xsopuaa Hatpus K 100 M1 TUCTUIITUPOBAHHOM BO/IBI.

6. HauGonpiiee 3HaueHuEe HIIEKTPONPOBOJHOCTH MOKHO OXKHUIaTh, €CIU J00aBUTH 7
kanenb 1M pactBopa: a) xjopuaa Kauus, 0) XJIopuaa aMMOHHMS; B) XJOpuaa Mar"us; r) ¢ocdara
HATpPHUSL.

Ilpakmuueckan paboma Ne 2.
«Onpedenenue KOHYEHMPAYUU COJU NO IIEKMPONPOEOOHOCHIU PACIEOPA)
Teopemuueckas yacmo

Mertoab! onpeeneHHst KOHIIEHTPALUHU 3JIEKTPOJIUTOB B paCTBOPE, OCHOBAHHBIE HA U3MEPEHUU
ANEKTPOTIPOBOTHOCTH, HA3bIBAIOT KOHAYKmomempuetl (OT aHri, conductivity— s5eKTpornpoBoIHOCTh
U Tped. metreo— u3mepsito). st aHanmu3a 0ObIYHO CTPOST KaaTMOpPOBOUYHBIN rpaduk 3aBUCUMOCTH
3JIEKTPOIPOBOIHOCTH PACTBOPA OT KOHLIEHTPAIIUH AJIEKTPOJIMTA.

IIpakmuueckas yacmo




Llenv pabomul: a) NOCTPOUTD TpapHK 3aBUCUMOCTH AIIEKTPOIIPOBOTHOCTH PAaCTBOPA XJIOPHIA
HATpHs OT €T0 MAaCCOBOM JIOJIHM B PacTBOpE; 0) 10 3HAYCHUIO HIEKTPOIIPOBOTHOCTH ONPEICTUTh
MacCOBYIO JIOJIIO XJIOpH/a HaTpus B ipoOe pacTBopa.

Ilepeuens oamuuxos yughposoii rabopamopuu: TATIUK IEKTPOIIPOBOTHOCTH.

Hononnumenvroe 0bopyodosanue: 7 9UCTBIX U CYXUX MPOOUPOK; MEPHBIH HummHAp Ha 50 Mt
CTCKJISTHHAS [TaJI0YKa; MPOMBIBaNIKA; cTakaH Ha 400 M (u1st cnmuBa); GpriibTpoBaibHas Oymara.

Mamepuanvt u peakmugul: TUCTWIIUPOBaHHAs Boja; 250 MJ1 pacTBOpa XJIopuaa HaTPUsI C
MacCOBOM KOHIIeHTpanuei 1 /.

Texnuka 6ezonacnocmu:

CobmnronaiiTe Mepbl 6€30aCHOCTH TPU pabOTe € MEKTPUIESCKUMHU TPUOOpaMHu.

Huempyxkyus k vlnoanenuio:

1. B mtatuBe pacctaBpTe ceMb IPOOUPOK. B HUX cienyeT HalnuTh pacTBOPHI C pa3HOU
KOHIICHTpallMen XJopuaa Hatpus (cM. Tabnuily Hike). B mepByto npoOupky Hanenre
JUCTUJUTMPOBAHHYIO BOJY, B IIECTYIO — BBIJIaHHBIM PacTBOp XJIOpHUAA HATpUsI ¢ KOHIEHTpauuil 1
/1.

2. B MepHbIii numsap Haneitte 10 M pacTBopa xjopuaa HaTpust 1 /1 u foneite
JUCTUIUTMPOBAaHHON BoAbI 10 50 mit. [lepementaiite coepkuMoe HUIMHAPA CTEKISHHON MaOYKOM.

[Momyuwmicst pactBop ¢ konuenTparueit NaCl 0,2 r/n. Ilepeneiite HeOOMBIION 00BEM
MIOJIyYEHHOTO pacTBOpPa BO BTOPYIO MPOOUPKY, OCTABIIYIOCS YAaCTh BbUICHTE B CTaKaH JUIsl CIMBA.
[unuHap 0MOJOCHUTE TUCTUITMPOBAHHOW BOJIOM.

3. Amnanoruuso npurotosTe pactBopsl 0,4, 0,6 u 0,8 /1 u paszneiTe ux 1o
COOTBETCTBYIOIINM TIPOOUpPKaM (CM. TabIHUILY).
4, B npoOupku, HaunHas ¢ EpBOM, 0 OUepean MOTPYKaNTe INEKTPO TaTuhKa

anekTponpoBoaHoCcTH. Koria nokazanus npubopa cTabMIM3UpPYOTCS, 3aIUIINTE UX B TaOIUIIE.
DNeKTpoJI U3BJIEKUTE U3 PaCTBOPaA, 000TpUTE QHIBTPOBAIILHOW OyMaroil u nepeHecuTe B

CJIeIYIONTYIO TTPOOUPKY.

3JIEKTPOIIPON3BOJHOCTE, MKCM/CcM

0 1 2 3 4 5 6 7 8 9 10
KOHIleHTpanus, I'/J
5. [To mony4eHHbIM pe3ynbTaTaM noctpoire rpaduk. Ock AIEKTPONPOBOTHOCTH
pa3MeThTe Tak, 4TOOBbI Ha 3aceUKax ObLIM KpYTJible 3HaueHus. HbkHAs 3aceuka Ha OcH J0JKHA
COOTBETCTBOBATH HYIIO, BEPXHSIS — IPEBBIIATH MAKCUMAIBHOE U3MEPEHHOE 3HAUECHUE.
Puc. 15. Jluct ansa noctpoeHus rpaduka
6. B cenpmyro npoOupky HajeiTe BeIIaHHYI0 TPo0y. Mi3MephTe e€ aIeKTpOopoBOIHOCTD,
HaHECUTe Ha TpauK U ONpeAeTUTe KOHIIEHTPAIIHIO COJIM B PaCTBOPE.
Pesynbratel n3MepeHui

Ne mpoOnpku 1 2 3 4 5 6 7
KonnenTpanusiconu, /1 0 0,2 0,4 0,6 0,8 1,0

O6béM pactBopa NaCl 1 r/xn — 10 20 30 40 — —




OOBEMBOIBI, MII — 40 30 20 10 — —

IIEKTPOIPOBOHOCTH, MKCM/CM

Bwigoowi:
OTpa3uTh BO3MOXKHOCTD OIPE/ICIICHUS] KOHIICHTPAIIMK BEIIECTBA B PACTBOPE 10 3JICKTPOIPOBOHOCTH.
Konmponvuvie sonpocoi:

1. MO’HO M KMCNOJIB30BaTh JAHHBIA METOJ JUISl ONPEIEIEHUs] KOHUECHTPALMU pacTBOpa
CJIaboT0 IEKTPOIUTA?

2. Kakue criocoOsbI onpeienennst KOHIEHTPAIMH BEIIECTBA B pACTBOPE BaM M3BECTHBI?
Jlabopamopuwtit oneim Ne 4.
«Peaxkyuu uonnozo oomena. Bzaumooeiicmeue zuopoxcuoa éapus ¢ cepHoil KUca0moin)
Teopemuueckas yacmo
PacTtBOpHI ruapoKcHIa Oapysi U CEPHON KUCIOTHI SBISIOTCS CHIIBHBIMH DJICKTPOJIUTAMH.
[Ipu ux B3aumopeicTBUM oOpa3yercst ocaJlok cyibgaTa Oapust U BoJa:
Ba2+ + 20H— + 2H+ + 20H— = BaSO4[] + 2H,0
[TosTOMY ITpH TUTPOBAHHUH PacTBOpA THAPOKCH A Oapusi pACTBOPOM CEPHOU KUCIIOTHI
MIPOUCXOIUT YMEHBIICHUE dJIEKTPOTIPOBOTHOCTH UCXOTHOTO PacTBOpa. B Touke SKBUBAIEHTHOCTH
ANIEKTPOMPOBOJHOCTH pacTBOpa OymeT OIM3KOM K HYJIIO.
[Ipu nanbHeieM 100aBIEHUN PACTBOPA CEPHOM KUCIOTHI B paCTBOPE BHOBb MOSIBIISETCS
AIIEKTPOJIUT (CepHasi KUCIO0Ta) U ANEKTPOIPOBOIHOCTh CHOBA PACTET.
Ipakmuueckas yuacmo
L]env pabomuwr: chopMUpOBATH Mpe/ICTaBICHUE 00 MOHHON M MOJIEKYJISIpHON (hopMax peakiuit
noHHOro ooMeHa. [IpoaomkuTe hopMUpOBaHKE MPEACTABICHUN O peakusiX HOHHOTO 0OMeHa Ha
MHUKPOCKOTIHYECKOM YPOBHE.
Ilepeuenv oamuuxos yughposoii 1abopamopuu: AATINK dIEKTPOTPOBOTHOCTH (J1nara3oH 10 10
MKCM/cm).
Jlononnumenvroe obopyodosarue: 010peTKa, XuMU4Ieckuii ctakad (150 M), ITaTUB ¢ 38KUMOM,
MIPOMBIBAJIKa, MATHUTHAS MEIIANKa.
Mamepuanvt u peakmuewi: nuctuinupoBanHas Boga; 10 mu 0,1M pacTBopa cepHoit KMCIOTHI; 50 Mt
0,01M pactBOpa ruapokcuaa 6apus.
Texnuxa bezonacnocmu:
CobmonaiiTe npaBusa paboOThI € AEKTPUUECKUMHU IPUOOpPaMH U CHEIalIbHbIE Mephl O€301aCHOCTH C
pacTBOpaMu KUCJIOT ¥ pacCTBOPaMHU IIEI0YECH.
Hnempyxkyus k vlnonnenuio:

1. B crakan naneiite 50 M pactBopa ruapokcuaa 6apus. [ToMmecTure XUMUYECKUN CTaKaH
Ha MarHUTHYIO MEIIAJKy M 3aKpenuTe HaJd HUM OIOpPETKY, 3alOoJHEHHYI0 pacTBOPOM CEpHOM
KHUCIIOTBHI.

2. Onyctute B CTakaH JaTUYMK AJIEKTPOIPOBOJHOCTH, 3aKPEIJIEHHBIM B JIAllKe LITATHBA.
BrurounTe MarHUTHYIO MEIIAJKY.

3. N3 Oropetku mo0aBisiiTe B XMUMHUYECKUU CTakaH CEPHYIO KHCIOTY MOPIUSMHU IO
0,2—0,5 M.

4, Hab6nronaiiTe 3a n3MeHEeHHEM 3HAYCHHSI SJICKTPOIIPOBOTHOCTH.

5. JlanHple  W3MepeHud  3aHecuTe B TAOMUIly H  TOCTPOWTE  3aBUCHUMOCTH
AIIEKTPOTIPOBOJIHOCTH PACTBOpA OT 00BhEMA 100ABIEHHOTO PACTBOPA CEPHOM KUCIOTHI.

6. [Tocne mepenoma Ha KPUBOW 3aBUCHUMOCTH DIIEKTPOIPOBOJHOCTU OT 00BbEMaA peareHra
nobasbTe emé 1—2 M cepHO KUCTOTHL. Obpamume 6HuMaHue Ha N3MEHEHHE JIEKTPOIPOBOAHOCTH
pacTtBopa.

Pe3ynbTatel uaMepeHuii/HadmoaeHui

V(p-pa) ceproii kucnorst (M) 0,2 0,4 0,6 0,8 1 1,2 1.4 1,6

DIEKTPONPOBOIHOCTH

Bwioowi:



OOBSACHUTD X0 MOJYYCHHOH KPUBOM TUTPOBAHUSI.



KOHmpOJZbele 6onpocswl.

1. Kakue BHemHME MpU3HAKU yKa3ald Ha TO, YTO MEXAY F'MIAPOKCUIOM Oapusi U CepHOM
KHUCIIOTOM IPOMCXOJUT XMMMUYECKOE B3aUMOJEHCTBUE? 3amuUIINTE YpPAaBHEHUE PEAKIUU B
MOJIEKYJIIPHOM U HOHHOM BHJIE.

2. Ha xakuwe nBa y4acTka MOYKHO Pa3JIeNUTh MOJIY4EHHYIO KPHUBYIO THTpoBaHusi? Uemy
COOTBETCTBYET IPAHUIA MEKAY YIaCTKaMH?

3. 3adanue ons pazeumus hyHKYUOHATLHOU 2PAMOMHOCMU

Ha nByx pucyHkax mpeacTaBlieHbl KPUBBIE TUTPOBaHHS (3aBUCUMOCTH pH oT 00BEMa
N100aBIIEHHOTO TUTPAHTA)

pH L pH
13 = oo
11 127
9 10 T
7 8
5 6 T
3 44
1 2 + i
0 05 1 1,5 D 0 5 1f0 15 2io

Puc.16-17. I'padpyxu TUTPOBAHUS PaCTBOPOB
Ha xakoMm prcyHKe OTpakeHa KpHBasi TATPOBAHUS PACTBOPA KUCIOTHI PACTBOPOM IIEIOYN?
Konmponvuwvie gonpocoi:

1. Kak ¢ momompio AaTymka 3J€KTPOMPOBOJHOCTH OMNPEIETUTh OKOHYAHHE JaHHOU
peaknuu HerTpanu3anuu? MoXKHO JI1 BOCTIONB30BAaThCs JAHHBIM KPUTEPUEM TIPH MPOBEACHUH JTHO00M
peakuuu HeuTpaau3anuu?

2. Paccunraiite TOUHYIO KOHLIEHTPALMIO THAPOKCHAA Oapusi, €Cliu TOYHAsT KOHLEHTPALUs
cepHoi kucioTel 0,1 Mo/

Ilpakmuueckaa pavoma Ne 3.
Onpeoenenue xnopuo-uoHoe 6 NUMbEEOIl 600€
Teopemuueckas yacmo

XJ0puabl OTHOCSTCS K TJIaBHBIM HOHAM, COJIEP>KaHUE KOTOPHIX B PEUHBIX U 03EPHBIX BOJIAX
KoJIeOJIeTCsl OT A0JIel MUJUIMTpaMMa JI0 TPaMMOB B JIUTPE; B MOPCKHX M TIOJ3EMHBIX BOJAX
KOHLIEHTPALIMU XJIOPUIOB BhIIIE — JIO0 IEPEHACHIIIEHHBIX PACTBOPOB U PACCOJIOB.

OCHOBHBIMU UCTOYHHKAMU MOCTYIUICHHSI XJIOPUIOB B BOJHBIE OOBEKTHI SBISIOTCS COJICHOCHBIE
OTJIOKEHUS, MAarMaTUYECKHE MOPOIbI, B COCTaB KOTOPBIX BXOAAT XJIOPCOAEpKAIle MUHEPAIbI
(x7opanatur u Ap.), ByJIKaHHUECKHE BEIOPOCHI, 3aCOJICHHBIE TTOUBBI, U3 KOTOPHIX OHH BEIMBIBAIOTCS
aTMoc(epHBIMU OcaikaMH. bobliine KoJIM4YecTBa XJIOPUIOB MOMAJAI0T B BOLY C IPOMBIIIJICHHBIMU U
X035IIICTBEHHO-OBITOBBIMU CTOYHBIMHU BOJIAMHU.

Xaopuapl 001aJat0T BEICOKOKH MUTPAIIHOHHOM CITOCOOHOCTHIO, YTO O0YCIOBIICHO XOPOIIEH
PacTBOPUMOCTBIO HX B BOJIE, CIIa00 BBIPAKEHHOU CIIOCOOHOCTHIO K COPOITMH B3BECSAMHU U IOHHBIMU
OTJIO)KEHUSIMU U MTPAKTUYECKUM OTCYTCTBUEM HAKOIUICHUS BOJHBIMU OpraHU3MaMH.

[ToBbIlIEHHBIE KOHIIEHTPALIUK XJIOPUAOB YXYAIIAIOT BKYCOBbIE KaueCcTBa BOJIbI, Jieas e€
HEMPUTOHOM JIJIsl MUTHEBOTO BOJAOCHAOKEHUS, a TAK)KE YMEHBIIAIOT WU K€ MOJHOCTHIO UCKITIOYAIOT
BO3MOKHOCTb UCIOJIb30BAHUS JIIsl TEXHUUYECKUX, XO35HUCTBEHHBIX LIeJIel U OpOLICHUS




CEJIbCKOXO3SUCTBEHHBIX TeppUTOpUid. JlJ1s1 BOJHBIX 0OBEKTOB PHIOOX03SIIICTBEHHOTO
Ha3HauYeHUs npeaenbHo gonyctumas koHentpanus (I1IJIK) xmopunos 300 mr/m; anst o0bEKTOB
X034 CTBEHHO-TIUTHEBOTO U KYIbTYpHO-ObITOBOTO HazHaueHus [1/IK paBua 350 mr/m.

XJI0pUABI OTHOCITCS K YCTOMYUBBIM KOMITOHEHTAM BOJHOW CPEJIbI; TPOOBI BOIBI,
IpeHa3HaYeHHbIE JJIs ONPEIENICHUS XJIOPUA0B, HE KOHCEPBUPYIOT.

B ocHOBY onpezeneHus N0JI0KEHO U3MEPEHUE MOTEHIMAIA JIEKTPO/1a, CEIEKTUBHOTO K HOHAM
xJiopa. BennurHa noteHnyana 3aBUCUT OT COAEP KaHUS XJIOPUJIOB B poOe BoAbl. MeToinka
MO3BOJISIET OTPEICIHUTD COJePKaHNE XIOPUI-HOHOB B Anamna3one ot 11 mo 3500 mr/n. OnpeneneHuro
XJIOpUI0B He MermratoT HoHbI kenesa (I11) B konnentpanuu g0 10 mr/mm3,

WOHBI KaJbIus B KOHIIEHTpanuu 10 200 mr/om3.

Onpenenennio MeaeT NPUCYTCTBUE Ha MOBEPXHOCTH MEMOPAaHbl HEPACTBOPUMBIX COJIEH WU
MIPOYUX KOMILJIEKCHBIX COEAMHEHUN cepedpa. BoccraHoBIeHNE TOBEPXHOCTH MEMOpaHBI
MIPOU3BOIUTCS TyTEM MOJTUPOBKU 3aMIIIeH UITU (HETPOM.

[TpoObI BOABI, B3SATHIC [IJIS1 aHAIM3A U3 PA3TUYHBIX HCTOUYHHUKOB, IOMEIIAIOT B
MOJIMATUIICHOBYIO TIOCY/Ty, HE KOHCEPBUPYIOT, XPAHST B XOJIOIUIbHUKE.

Ipakmuueckas yuacmo

Lenv pabomwi: onIpeAeIUTh COOTBETCTBHE MUTHEBOU BOIBI TpeboBanusiM ['OCTa mo
COJIEP’KaHUIO XJIOPUJI-MOHOB.

Ilepeuens oamuuxos yugposou n1abopamopuu: TaATINK XJIOPUI-HOHOB.

Jlononanumenvnoe 060opyoosanue: MarHUTHAsE MEIIANIKa; BEChl aHATMTUYECKHE; BECHI
TeXHUYECKHE; KA CYIMUIBHBIN 001Ie1adopaTopHOro Ha3HaueHust; koyoa mepHas 100 cmM3 — 6 mmT;
koJi6a mepHas 250 cm3 — 1 wit.; nunerka rpagynpoBanHas 10 cm3 — 1miT.; muneTka
rpagyupoBadHas 20 cM3 — 11T, ; TUAUHAP MEPHBIN 25 cM3 — 2 mT.; cTakaH xumudeckuid 50 cm3 — 8
mT.; crakaH xumudeckuid 100 cm3 — 1T,

Mamepuanvt u peaxkmuewl. GoHOBBIN 31eKTPOJUT (5,05 1 KNO3 (X.4.) pacTBOPSIOT B
JTUCTUJUTMPOBAHHOM BOJIE B MEPHOH K0J10€ BMecTUMOCThIO 100 cM3 1 1oBOAST 00BEM pacTBOpa A0
METKH Ha K0J10€); XJIopua Kayusl (X.4.); BoJa TUCTUTMPOBaHHASI.

Texnuxa 6ezonacnocmu. coONOIANTE MpaBuUiia pabOThI C ANEKTPUIECKUMH TPUOOpaMH.

Hncmpykyus K 8b1noaHeHuro.

[IpuroTtoBrenue KanuOPOBOUYHBIX PACTBOPOB

KanubpoBouHble pacTBOPBI TOTOBST U3 CTAHAAPTHOTO 00pa3ia XJIOPHA-HOHOB WU XJIOPUAA
KaJIns.

1. PactBop xmopuaa kanmus 1,00 - 10—1 mous/m.
PacTBOp roToBSAT U3 CTaHIAPTHOTO 0Opa3la XJIOPHUI-HOHOB B COOTBETCTBUU C MHCTPYKIIUEH T10
ero npumenenuto, wiu 1,863 r KCl, npeaBapuTenbHO BBICYIIEHHOTO J0 MOCTOSHHONW MacChl U
temrieparype 105 °C, nepeHocsT B MEpHYIO K0JIOy BMecTUMOCThIO 250 cM3, pacTBOPSIOT U IOBOJISAT
JUCTUIUTMPOBAHHOM BOJOH /10 METKHU Ha KOJ0e.

2. PactBop xnopuna xanus 1,00 - 10-2 mons/n (2,0 pCl).
Otbupatot 10 cm3 pactBopa KCI 1,00-10-1 momns/n B MepHYIO K010y BMecTUMOCThIO 100 cm3
Y JOBOJST TUCTHITUPOBAHHOM BOJOHM A0 METKHU Ha KOJoe.

3. PactBop xnopuaa kamus 2,00 - 10-3 mons/n (2,7 pCl).
Ot6upatot 20 cm3 pactBopa KCI 1,00-10-2 monb/n B MepHYI0 K0510y BMecTUMOCThIO 100 cM3
U IOBOJAT TUCTUIUIMPOBAHHOM BOJOM 10 METKU Ha KOJIOe.
4, PactBop xnopuaa kamus 1,00 - 10-3 mons/n (3,0 pCl).
Ot6upator 10 cm3 pactBopa KCl 1,00-10-2 mob/1 B MepHYt0 K0a10y BMecTuMOcThIO 100 cm3
U IOBOJAT TUCTUIUIMPOBAHHOM BOJOM 0 METKHU Ha KOJIOe.
S. PactBop xnopuaa kamus 6,00 - 104 mons/n (3,2 pCl).
Ot6upator 6,0 cm3 pactopa KCI1 1,00 - 10-2 mons/n B MepHYI0 K010y BMecTuMocThio 100
cM3, IOBOJAT TUCTUIUTUPOBAHHOM BOJOH 10 METKH Ha KOJIOE.

6. PactBop xmopuna kamus 3,00 - 10—4 mons/n (3,5 pCl).



Ot6upator 3,0 cm3 KCI 1,00 - 10-2 monb/1 B MepHYIO K010y BMecTuMOcThIO 100 cM3 1 10BO-
JST TUCTUILTUPOBAHHONW BOJIOM IO METKU Ha KOJIOe.

Kamu6poBounsie pactBopsl xinopuna kanus 1,00-10-1—1,00 - 10-2 mosns/n xpanst He 6onee 1
Mmecsa, 1,00 - 10-3—3,00 - 104 MoJ1b/JI TOTOBST HEMTOCPEICTBEHHO TIEPE]T UCTIOIB30BAHUEM.

Kanubposxa oamuuka xa0puo-uonos

pCl C, Mr/n pCl C, mr/n pCl C, mr/a pCl C, mr/a
2,04 323,3 2,42 134,8 2,80 56,2 3,18 23,4
2,05 315,9 2,43 131,7 2,81 54,9 3,19 22,9
2,06 308,8 2,44 128,7 2,82 53,7 3,20 22,4
2,07 301,7 2,45 125,8 2,83 52,4 3,21 21,8
2,08 294,9 2,46 122,9 2,84 51,2 3,22 21,4
2,09 288,1 2,47 120,1 2,85 50,1 3,23 20,9
2,10 281,6 2,48 117,4 2,86 48,9 3,24 20,4
2,11 275,2 2,49 114,7 2,87 47,8 3,25 19,9
2,12 268,9 2,50 112,1 2,88 46,7 3,26 19,5
2,13 262,8 2,51 109,6 2,89 45,7 3,27 19,0
2,14 256,8 2,52 107,0 2,90 44,6 3,28 18,6
2,15 251,0 2,53 104,6 2,91 43,6 3,29 18,2
2,16 245,3 2,54 102,2 2,92 42,6 3,30 17,8
2,17 239,7 2,55 99,9 2,93 41,6 3,31 17,4
2,18 234,2 2,56 97,6 2,94 40,7 3,32 17,0
2,19 228,9 2,57 95,4 2,95 39,8 3,33 16,6
2,20 223,7 2,58 93,2 2,96 38,9 3,34 16,2
2,21 218,6 2,59 91,1 2,97 38,0 3,35 15,8
2,22 213,6 2,60 89,0 2,98 37,1 3,36 15,5
2,23 208,7 2,61 87,0 2,99 36,3 3,37 15,1
2,24 204,0 2,62 85,0 3,00 35,4 3,38 14,8
2,25 199,4 2,63 83,1 3,01 34,6 3,39 14,4
2,26 194,8 2,64 81,2 3,02 33,8 3,40 14,1
2,27 190,4 2,65 79,4 3,03 33,1 3,41 13,8
2,28 186,0 2,66 77,6 3,04 32,3 3,42 13,5
2,29 181,8 2,67 75,8 3,05 31,6 3,43 13,2
2,30 177,7 2,68 74,1 3,06 30,9 3,44 12,9
2,31 173,6 2,69 72,4 3,07 30,2 3,45 12,6
2,32 169,7 2,70 70,7 3,08 29,5 3,46 12,3
2,33 165,8 2,71 69,1 3,09 28,8 3,47 12,0
2,34 162,0 2,72 67,5 3,10 28,2 3,48 11,7




2,35 158,3 2,73 66,0 3,11 27,5 3,49 11,5

2.36 1547 274 64,5 3,12 26,9 3.50 11,2 ard
UK

.37 151,2 275 63,0 3,13 26,3 10
pH

J-MOHOB BBIMAUMBAIOT B JUCTHIUIMPOBaHHOM Bosie B TeueHue 10 munyrt. [le- pen usmepennem naTamk
OTISITh TTPOMBIBAIOT TUCTUITUPOBAHHON BOJIOM, MOAKITIOYAIOT K PErU- CTPATOPY JAHHBIX U 3aIyCKAIOT
[IpOrpaMmy KaJuOpOBKH.

B crakanbsl BMecTuMocThIO 50 cM3 BHOCAT 110 15 cM3 pacTBOpOB XJopujia Kajus ¢
koHnentpanueit 3,00 - 10-4; 6,00 - 10-4; 1,00 - 10-3; 2,00 - 10-3; 1,00 - 10—2 moub/11 1 100aBISIOT B
KaKbli cTakaH 1o 15 cm3 doHoBOrO Anekrposmta. CTakaHbl yCTaHABIMBAIOT HA MArHUTHYIO
MEIIAJIKY, MOTPYXAI0T B paCTBOP JIEKTPOIbI U MIPOBOJAAT U3MEPEHHE MOTEHIIMAIA OT MEHbIIIEH
KOHIIeHTpanuu HoHOB xjopa (3,00 - 104 mous/n) x 60mbmieit (1,00 - 10-2 momns/n). ['myOuna
MOTPYKEHHS DJIEKTPOJIOB M CKOPOCTh MEePEMENTMBAHUS JIOJDKHBI OBITH OJIMHAKOBBIMH BO BCEX
m3mepenusx. [lokazanus npubopa BHOCAT B MPOrpamMMy MOCJIE YCTAHOBIICHUSI IOCTOSTHHOTO 3HAYEHUSI.
Bpewmsi ero yctaHOBII€HUS 3aBUCUT OT KOHIICHTPAIIUU XJIOPU-HOHOB B TPAAyHPOBOYHBIX PACTBOPaX U
COCTaBJIISIET OT HECKOJIBKMX CEKYH/ 10 MUHYT.

KanmuGpoBky matunka mpoBOIAT MEPET KKI0H cepuei onpeaeeHmi.

Buvinonnenue uccnedosanus

15 cM3 aHanu3upyemoii mpoObl BOABI IEPEHOCST B CTakaH BMeCTUMOCThIO 50 cM3 1
npuwinBaloT 15 cM3 ponoBoro snekTponuta. CTakaH yCTaHaBIMBAIOT HA MATHUTHYIO MEIIAJIKY,
MOTPYKAIOT B PaCTBOP AJIEKTPO, OKUJIAIOT YCTAaHOBJIEHUS OCTOSTHHOTO 3HaueHus pCl u 3anuchIBaloT
nokasanus npubopa. Ilocne okoHYaHus H3MepeHus NOTEeHIMaNa B aHATU3UPYEMOU MTPoGe 3IEKTPOIbI
OTMBIBAIOT JUCTHUIMPOBAHHOM BOI0M. OTMBIBKA 3JIEKTPOIOB MPOUCXOAUT JOCTATOUHO OBICTPO MPH
TpEXKpaTHOM 3aMeHe BojbI. [locie aToro mpuctynarT k usmepennto pCl ciieayromeid mpoosl.

TemmepaTypa aHATU3UPYEMOM MPOOBI JOJKHA OBITH OJIMHAKOBA C TEMIIEPATYPOU PACTBOPOB
MIPU YCTAHOBJICHUU KAITUOPOBKHU.

Boviuucnenue pesynomamog uzmeperuii

MaccoByro KOHLIEHTpaLU0 XJ10pus10B Cx, MI/J paCCUUTHIBAIOT O CIIEIYIOIIUM
COOTHOIIEHUSIM:

pCl = —Ig[CI-]; Cci = 10—pCl monb/am3;

Cx =10-pCl- 35,45 - 103 mr/am3 (1)

WU Haxo T u3 Tabauiel Nel; st 3Havenuii pCl B nuana3one 1—2 yBenInYuBarOT TaOJUIHBIC
3Hauenus B 10 pa3. Hampumep, pCl paBusriit 2,32 cootBerctByet 169,7 mr/am3, pCl, pausriit 1,32, —
1697 mr/om3.

Tabnuma 1

[Tepecuét 3nauenuii pCl B KOHIIEHTPAIIUIO HOHOB XJI0pa

pCl C, mr/n pCl C, mr/n pCl C, mr/n pCl C, Mr/a
2,00 354,5 2,38 147,8 2,76 61,6 3,14 25,7
2,01 346,4 2,39 144,4 2,77 60,2 3,15 25,1
2,02 338,5 2,40 141,1 2,78 58,8 3,16 24,5
2,03 330,8 2,41 137,9 2,79 57,5 3,17 24,0

Pezynomamor usmepenuii:
ConiepkaHue XJIOPUI-HOHOB B MIUTHEBOU BOJIE )
Bwioowi:



CremnaiiTe 3aKII04€HHE O COOTBETCTBUY MIIM HECOOTBETCTBHH 0OPA3IOB IMUTHEBON BOJIBI
I'OCTy.

KOHmpOJZbele eonpocsl.

1. Kaxko¥i kaueCTBEHHOH peakueil MOXKHO OTIPEIICITUTh PUCYTCTBUE XJIOPHUI-
HOHOB B BOJ€E?

2. Tlouemy [utst OTIpeeeHus XJIOPUI-HOHOB B BOJIE HCCIIEAYEMYIO BOIY HY/KHO
HOIKWC- JIATh a30THOM KHUCIOTOM?

Jlabopamopnuwiii onvim Ne 5.

«0Obpaszosanue coneii aMMOHU)

Teopemuueckas yacmo

AMMUaK 1 yKCYCHasi KHCJI0Ta — CJIa0bIe AJIEKTPOIUTHL. MIX pacTBOPHI OYTH HE MMPOBOJIAT
ANIeKTpUIeCcKril TOK. OHAKO MPHU PEaKIUNK MEXKTy HUMH 00pa3yeTcsi CHIIBHBIN AIIEKTPOJIUT:

CH3COOH + NH3z = CH3COO— + NH+

[TosTOMy mOCIIEe CMEIeHHUs ABYX PACTBOPOB STHX BEIIECTB BHGKTﬁOHpOBOJIHOCTB pe3ko
BO3pacTaer.

Ipakmuueckas yuacmo

L]env pabomul: SKCTIEPUMEHTAILHO MOKa3aTh 00pa30BaHKe HOHOB P PEaKIUy aMMHUaKa C
KHCJIOTaMHU.

Ilepeuenv oamuukos yughposoii 1abopamopuu: TATIUK dIEKTPOTIPOBOTHOCTH.
Jlononnumenvroe obopyodosarnue: ctakanbl Ha 50 MJT — 2 IIIT.; TPOMBIBAJIKA C
JUCTUWIIIMPOBAHHOM BOJOW; CTaKaH JJIs CJIMBA.

Mamepuanet u peaxmuewl. bunbTpoBaiibHas Oymara; pactBopsl NHz 1 CH3COOH 0,05
MOJIB/JI.

Texnuxa bezonacnocmu:

ColmromaiiTe cieruanbHbIC TpaBUiia pabOThI ¢ PACTBOPAMH KUCJIOT U TIpaBUjIa pabOThI C €IKO-
Y CHJIbHOTIAXHYIIMMH BEIICCTBAMH.

Hnempyxkyus k gvlnonnenuio:

1. B oauu crakan Haneiite 20—25 mit 0,05M pactBopa NH3, B 1pyroii — CTOJIBKO K€
pactBopa CH3COOH Toi#1 k€ KOHIIEHTpaIuH.

2. V3MepbTe UX JIEKTPOIPOBOTHOCTD (HE 3a0bIBasi ONOJIACKUBATH AATUNKU KaKIbIH pas,
KOTI'/Ia UX MEPEHOCUTE U3 OJTHOTO PacTBOpa B IPYrom).
3. Tenepb cMemiaiTe 3TH PaCTBOPhI U H3MEPHTE FIEKTPOIPOBOTHOCTD MPOIYKTA PEAKIIUH.

4. CpaBHuTE €€ C IEKTPOIPOBOTHOCTHIO peareHToB. J{aHHbIC 3aHECUTE B TAONIUILY.
PesynbTarsl u3smepeHuii

JIeKTPONIPOBOHOCTHPACTBOPOB
YKCyCHAsIKMCJ10Ta IAMMHAK I[MocaecmeINBAHUSIUCXOAHBIXPACTBO
posB
Bwi60o0owi:

OTpaSI/ITB MNPUHAAJICKHOCTD UCXOJHBIX BCIICCTB U IMIPOAYKTA PEAKIIUU K CUJIBHBIM HUJIN cIa0BIM
QJICKTPOJIUTOM.

Konmponvnwvie gonpocoi:
1. Tloyemy pacTBOpBI peareHTOB MOYTH HE MPOBOIST JICKTPHYESCKUHN TOK?

2. O uém TOBOPUT PE3KOC YBCIUYCHUC IJICKTPOIPOBOJHOCTH IMPOAYKTOB IO CPABHCHUIO C

pearenTamu? 3anuiiuTe HOHHYIO (OPMY ypaBHEHHUs peakiuu (YKCyCHas KHCIOTa HMMEET
¢dopmyny CH3COOH, a anerar-uon — CH3sCOO-).



3. 3aoanue ons pazeumust hyHKYUOHATLHOU 2DAMOMHOCIU

JluctunnrpoBaHHasi BOJa HE IPOBOJUT IEKTpudeckuil Tok. Ho eciau ocTaBUTh IMCTHIIIIMPOBAHHYIO
BOJY B OTKPBITOM COCY/I€ B 1a00OpaTOPUU XUMUH, TO AIIEKTPOIPOBOJHOCTH BOBI OyIeT
yBenuunBaThesa. Kak 310 MOXHO 00BSICHUTE?
Jlabopamopuwtit onvim Ne 6.
«OKucnumenvHo-eoccmanogumeinvhvle peakyuu. M3yuenue peakyuu ezaumooeiicmeusn cyavpuma
Hampus ¢ nepoKcudoOMmM 6000pooa)
Teopemuueckas yacmo
[IpuMepoM 3K30TEPMUYECKON PEAKLIMH, IIPOTEKAIOIIEH B PACTBOPE, MOKET CIIYKUTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHAS peaklus MEXAy CyIb(UTOM HaTpus U NepokcuaoM Bogoposa. [Ipogykramu atoit
peaxkuuu SBISI0TCS Cynb(ar HaTpus U Boja. OCOOEHHOCTHIO MPOTEKAHUS PEAKIIMU SBIISETCS
OTCYTCTBHME BHEILIHUX NPU3HAKOB PEAKINH, 3a UCKIIOYEHUEM BBIJICIICHUS TEIUIOTH U U3MeHeHneM pH.
Ipakmuueckas yuacmo
L]env pabomul: N3y4UTh OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, IPOTEKAIOLINE B PACTBOPE C
BBbIJIJIEHUEM PHEPTUU U u3MeHeHuem pH.
Ilepeuens oamuuxos yugposou n1abopamopuu: TaTINK TEMIEPATyphl IUIATUHOBLIN 1 qaTuuk pH.
Jlononnumenvnoe obopydosarnue: ctakad 50 M1 — 3 1IT.; MIMAaTeNb; CTEKJISTHHAS TAJIOYKA.
Mamepuanwi u peaxmugwl: IEPOKCU]T BOAOPOAa 3%-HbIl HACBIIEHHBIN PACTBOP CyIb(GuTa HATPUS
CBEXKEMPUTOTOBIICHHBIM.
Texuuxa bezonacnocmu:
CobmronaiiTe Mepbl 0€30aCHOCTH MPHU paboTe € NEKTPUUESCKUMHU TPUOOPAMH.
Hnempyxkyus k nposedenuio:

1. [IpuroToBhTE HACHIMIEHHBINH pacTBOp Cyabdura HaTpus. B crakanumk HaneiTe 10 mon
BOJIbI, B KOTOPOH pacTBOpUTE TBEPIBIN Cyab(UT HaTpus maccoi mpumepHo 2—3 r. Korma cymbdur
HaTpusi NEPECTa€T pACTBOPATHCA, CIEUTE COJEPKMMOE MEpPBOrO CTakaHa BO BTOPOM CTa- KaH,
CTPEMSCh K TOMY, 4YTOOBI B HETO HE MOMAI KPUCTAJUIbI CYJIb(pUTa HATPHUSL.

2. C nmoMouip0 1aTyuka U3MephTe TEMIIEpaTypy pacTBOpa, a IMPU MOMOLIM CTEKJITHHOIO
anekrpoaa — pH pactBopa. Korna 3Hauenus pH crabunusupyrorces, 3aduKCUpyiTe NaHHBIE.

3. Jatunk pH u3BnekuTe u3 pactBopa U MIPOMONTE JUCTHUILIMPOBAHHOM BOJIOM.
4, B crakan naneiite 10 mu pactBopa nepokcuaa Bojgopoaa. Mamepste pH pactBopa.
S. Korpa 3nauenust pH craGunusupyrorcs, npuieiTe B CTakaH pacTBOP Cyab(huTa HaTPHS.

CogepxuMoOe cTakaHa CHIJIBHO pasorpeBaerca. M3menenuwe temmepaTypsl u pH 3aduxcupyiite c
MOMOIIBIO JaTYuKOB. Obpamume HuManue Ha OTCYTCTBHE BHEUTHUX MPU3HAKOB peakiuu!
Pe3ynbrarel uaMepeHuii/HadmoaeHui

[MapameTpsbl PactBoOp PactBop PacTtBop
cyJb(uTAaHATPUS MepoKCHIaBOI0POaA mocjecMeI MBAHUSI
Temmepatypa
pH
Bui60oowi:

Ykazarb IMPpU3HAKH ITPOTCKAHUSA XUMHYECKOMN pCaKkIuu.
KOHmpOJZbele eonpocol.

/. 3aoanus ona noocomosku k [ UA, BIIP

1) 3anuiuTe MOJEKYJISpHOE YpaBHEHUE peaKkIUH B3aHMMOJAEHCTBUS Cyab(pHUTa HATpus C
MEPOKCHIOM BoAopoa. Kakoe BEIecTBO B pPEaKMK BBINOIHSIET POJIb OKUCIUTENS, @ KaKOe SBIISIETCS
BoccraHoBuTeneM? PaccraBbTe KO3(D(UIMEHTHI B YpaBHEHMHM pPEAKIMH, MCIOJIb3Ysl METOJ
3JIEKTPOHHOTO OanaHca.

2) [Ipu3HAaKOM MPOTEKaHUS PEaKIMU MEXAY CYIb(GUTOM HATPHUs M MEPOKCUIOM BOJOPOJIa
SABIISIETCSA:



a) I3MEHEHHE 1IBETa pacTBOpa 0) BbIACICHUE TEIIOTHI
B) BBIIAJICHUE OCAJIKa T') BBIJCIICHUE ra3a

2. Kak nokasartp, 4To MpOAYKTOM PEAKLINU SBISIETCS CyabdaT HaTpus?

Jlabopamopnuwiii onvim Ne 7.
«H3menenue pH ¢ x00e oKuciumenbHo-60ccmano08UmMeIbHbIX PeaKyuin)
Teopemuueckas yacmo

OKHCAUTENBHO-BOCCTAHOBUTEIBbHBIE PEAKIIMH, IPOTEKAOIIME B BOJAHBIX PACTBOPAX, 4aCTO
COINPOBOXKIAOTCSI U3MEHEHUEM BOJJOPOJIHOTO MOKA3aTEeNs, TAK KaK CPeIu IPOAYKTOB MOKET ObITh Kak
KHCJIOTA, TaK U 1IEJI0Yb:

2KMnOs4 + 3NaS03 + H20 = 2Mn0O-[] + 3NaSO4 + 2KOH

2KMnO4 + 3MnSO4+ 2H20 = 5Mn0O2[] + K2SO4 + 2H2SO04

Ipakmuueckas yuacmo

L]env pabomul: TOKa3aTh, 4TO NMPU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX BO3MOKHO
o0pa3oBaHUE KUCIOTHI WX HIEJIOYH.

Ilepeuenv oamuukos yughposoii nabopamopuu: narauk pH.

Jlononnumenvnoe ob6opyoosanue: 4 Xumudeckux crakaHa Ha 50 MJI; IITATUB C JIAKOHN U
My(QTOMH, IPOMBIBAJIKA C AUCTUIUIMPOBAHHOMN BOJION; KPUCTAILITU3ATOP.

Mamepuanvt u peakmuewvi: 40 mn 0,1 M pactBopa nepmanranara kanus; 30 Mt 0,1M pactBopa
cynsura Hatpus; 30 mu 0,1M pactBopa cynbdara mapranma (II).

Texnuxa bezonacnocmu:

Colmrogath Mepbl 0€30MTaCHOCTH MPU PabOTE C AIEKTPUUESCKIUMHU TPHUOOpaMHu.

Hnempyxkyus k vlnonnenuio:

1. Jlns npoBeaeHus MEPBO peakIMKi HaJeWTe B OJMH CTaKaH paCTBOP CYab(hHUTa HATPHS,
BO BTOPOM — pacTBOp NEpMaHraHaTa KaJusl.

2. Tlorpysure matunk pH B pactBop cynbdura Harpus. Korma nmokasanus
CTaOMIM3UPYIOTCS, 3auIInTe 3HaueHue pH.

3. TmateapHO MPOMOITE AaTUUK, OCOOCHHO €r0 UyBCTBUTEIbHBIN 3JIEMEHT,
JUCTUJUIMPOBAHHOM BOJOW U NOTPY3UTE B PACTBOP BTOPOTO peareHTa — NEpMaHIraHaTa KaJlusl.

4. anummure 3HaueHue pH nocie cradbunu3aiyy nokazaHuii mpuodopa.

5. He BbIHMMas maTyuka M3 pacTBOpa, 100aBbTE B CTaKaH PACTBOP Cy/lIb(OUTa HATPHSL.
Hab6mronaiite nsmenenue 3Hauennii pH. Ilocie Toro xak BenmumHa pH mepecraHer W3MeHSTHCS,
3alUIINTE €€ 3HAaUCHHE.

6. TmaTeasHO IPOMOMTE JATUYHK.

7. AHaJOTMYHO TIOBTOPUTE H3MEpEHHUs C pacTBopamu cyiabdpara wmapranma (II) wu
IepMaHraHaTa Kajusl.

Pe3ynbTarel u3MepeHuii/HadnoaeHui

pHunociecme HaOJuroae-
Ne onbITa IPacTBOp 1-rO pearenTa IPacTBOp 2-T0 peareHTa IUBA- HUSI  [HUA
Dopmyna pH Dopmyna pH
1 KMnO,4 Na>SO3
2 KMnO, MnSQO4
Buigoowi:

VKa3aTh BCe NPU3HAKU MPOTEKAHUS XUMHUYECKUX peakinii. KOHTpoJIbHbIE BOIPOCH:
/. 3aoanus ons noocomosxu k I A, BIIP
1) Kaxue npu3HaKy MPOTEKaHUS XHMHYECKUX PEAKITHIA BBl HAOIIO1aIM ?



4 —/
1 2 4
Puc. 18. ITpu3Haku XUMUYECKUX PEAKITUN
2) VYkaxuTte HoMepa npoOUpPOK, B KOTOPBIX MPOTEKAIN PEaKIUU MEXKIY: a) CYJIbPUTOM

HATpHSI ¥ IEPMAHTAHATOM KaJIus;
0) cynbdarom mapranna(ll) u mepmanranaTom Kaswusi.

2. 3anuInuTe ypaBHEHHS PEAKIHid, €CITH:

a) KMnOg BoccranaBmmBaetcs 10 MnOz; 6) Na2SO3 okucnsiercst 10 NaxSOa.

3. Kakoe BeIecTBo B peakiusix BHITIOIHSIET POJIb OKUCIUTEINS, @ KAKUE SIBIISIOTCS
BOCCTaHOBHTEISIMU?

4, PaccraBbTe K03()GUIMEHTHI B ypaBHEHUAX PEAKIIH, UCIIOIB3Ys METOT JIEKTPOHHOTO
OanaHca.

Jlononnumenvhas ungopmayus
Xomuenko I'. I1. ,CeBacthanoBa K. M. OkucinutenbHO-BOCCTAHOBUTEIBHBIE peakiuu. — M.:
[IpocBemenue, 1989. — 141 c.

Jlabopamopnwiii oneim Ne 8.
«Cpasnumenvhas XapaKmepucmuKka 60CCIMaH08UmMeNIbHOU CROCOOHOCH U MEMAl108)»

Teopemuueckas yacmo

XUMHYECKHE CBOMCTBA METAIIJIOB 00YCIIOBIIECHBI TTIABHBIM 00pa30M UX CIIOCOOHOCTHIO
OTJIaBaTh 3JIEKTPOHBI, IPU 3TOM aTOMbI METAJJIOB MPEBPAIIAIOTCS B KATHOHBI:

Me — ne ~ Men+, -

T. €. METaJUIbl B XUMUYECKHUX PEaKLUsIX MPOSBISAIOT BOCCTAHOBUTENbHbBIE cBOKCcTBA. O1HAKO
BOCCTaHOBUTEJIbHBIE CBOMCTBA METAJNIOB PA3JINYAIOTCS.

Ecnu B35Th 1BE MJIACTUHKH, HAIPUMEp, U3 [IMHKA U MEJHU U OIYCTUTh UX B PACTBOP
ANIEKTPOJIUTA, TO MOTYYUTCS MPOCTEHITNI IaJbBaHUYECKUA 3IeMEeHT. MexX1y MeTalTn4eCKUMU
AJIEKTPOIaMU BO3HUKHET Pa3HOCTh MOTEHIIUATIOB, KOTOPYIO MOKHO U3MEPHUTH C TOMOIIIbIO
BOJIbTMETpa. UeM OoJibllie pa3HUIa B aKTUBHOCTH METAIIJIOB, TEM BBIIIE 3HAUEHUE PAa3HOCTH
noTeHuuanoB. [{uHK akTUBHEEe Me/IH, TO3TOMY OH JIErde OKHCIISAETCS, OTAaBasi AIEKTPOHBI U
MpeBpaliasch B KATUOHBI Zn2+: Zn — 2e * Zn2+, KOTOpbIE EPEXOIAT B PaCTBOP. DIIEKTPOL, HA
KOTOPOM MPOUCXOIUT OKHCIICHUE, Ha3bIBACTCSl aHOJIOM, B TAJIbBAHUYECKOM 3JIEMEHTE OH 3apshKeH
oTpunatensHo. Ha MeHOM KaToJie MPOUCXOUT MPOLIECC BOCCTAHOBIICHUS, HAIIPUMED:

2H,0 + 2e " Hy + 20H- -

B nanHOM snemMeHTe MeHAas TUIACTUHKA 3apsSKEHA MOJIOKUTENBHO.

CpaBHEHME >JIEKTPOJHBIX TOTEHIMAIOB FAJIbBAHUYECKUX Map, COCTOSIINX U3 Pa3IUYHBIX
METAJUJIOB, MO3BOJIIET COCTABUTH MOCIIEI0BATEIBHOCTD C YYETOM YMEHBILICHHS UX aKTUBHOCTH. TaKyro
MOCJIEIOBATEIFHOCTD HA3BIBAIOT 3/1eKMPOXUMULECKUM PAOOM HANPANCEHUL MEMAN08.

Ipaxmuueckas uacmo

Lenv pabomul: CpaBHUTH aKTUBHOCThH BBIJJAHHBIX METAJIJIOB HA OCHOBAHUU U3MEPEHHUS
MOTEHIMAJIOB I'aJIbBAHMYECKHUX Map.

Ilepeuensy oamuuxos yughposoti rabopamopuu: 1aTIuK HanpsokeHus (1o 2,5 B).

Jlononnumenvroe 0ob6opyoosanue: xumudeckuii ctakad Ha 100 mut.




Mamepuaner u peaxmugvl: TUHKOBAsl, CBUHIIOBAsI, MEJ(HAs, JKeJIe3Has (CTalbHAas), aJIFOMHU-
HUEBas MJIACTHUHKH (BMECTO IJIACTHHOK MOKHO HCIIOJIB30BaTh (OJITY HIIM MTPOBOJIOKY); 1M pacTBOp
XJIOpUJA HATPHUS.

Texnuxa 6esonacnocmu:

COGZ[I/IHGHPI?I CBMHIA U APYTrux TSHKENBIX METAJJIOB — BBICOKOTOKCHUYHBIC BCIICCTBA, IIpHU
paboTe ¢ JaHHBIMU METAITIAMH HEOOXOIMMO COOIIIOaTh OCTOPOKHOCTB, ITOCIIE pabOTHI CIIEay- €T
TIIATCJIBHO BBIMBITE PYKH C MBIJIOM.

Hncmpykyus Kk 6bINOIHEHUIO:

1. HOI[KJHO‘-II/ITG KJICMMBI JaTYUKa HAIPSAKCHUS K MGI[HOI71 u III/IHKOBOf/i IITaCTUHKaM.

2. OnycTuTe TUIACTUHKU B CTaKaH C PaCTBOPOM XJIOpWJA HATPHS TakK, YTOOBI MIACTUHKH
HE Kacaluch Jpyr apyra. Haunurte peructpanuio naHubix. Korjga mokaszaHusi gaTdyvMka CTaOMIM3U-
pYIOTCSl, 3aUIIUTE 3HAYEHUE PA3HOCTH NOTEHIUAJIOB B TETPA/b.

3. [TomensiiTe MNOJAPHOCTh MOAKIIOYEHHS] KIEMM JaTdyvka K IulacTUHKaM. Kak
M3MEHWJINCH TIOKa3aHUs perucrpaTopa faHHbix? [louemy?

4, AKKYpaTHO M3BJIEKUTE IJIACTUHBI U3 PACTBOPA, OTCOEAUHUTE MX OT JaTYMKA, a 3aT€M
AQHAJIOTUYHO MCCIIEAYHTE CIAEIYIONIYIO Mapy METAIOB.

5. Pesynbratel 3aHecuTe B TaOIHILY.

Pesynpratel uzmepenuit

PasnocTbnorenn B kakoM HanpaBJieHUM BrIBOX 00 OTHOCUTEJILHOK
Ne onbiTa Mccnenyembieme manos, MB nmepeMenanTcs AKTHBHOCTH MCCJIeyeMbIX
TaJJIbI BJIEKTPOHBI BO BHELIHE |[MeTA/LJIOB
menu?
1
2
Buwisoowi:

VKa3aTh caMbIi aKTUBHBINA METAJLI U METAJUI C HAUMEHBIIEH aKTUBHOCTEIO.
Konmponvhnvie sonpocnwi:

1. Mexay KakuMH MeTalJIaMd HaOJF0IaeTCsl MaKCUMalTbHasl Pa3HOCTh MOTECHIMAIOB?
2. Kakoii U3 ucciaeayeMpIX METaJUIOB CaMblil aKTUBHBIH, @ KaKOW — HAaMMEHEe aKTUBHBIN?

3. Ha ocHOBaHMHU MaHHBIX TAOJIHUIBI PACIIONIOKUTE MCCIICAYEMbIC METAIIBI B PSI 10 YOBIBAHHUIO
AKTUBHOCTH, CPABHUTE IOJIYYEHHBIE PE3YyIbTaThl C 3JIEKTPOXUMHUYECKUM PSAJIOM HANPSHKEHUM
METaJJIOB.

4. 3aoanue onst pazeumus GYHKYUOHANLHOU 2PAMONMHOCTIU.

Ha meanbIx 1 OpOH30BBIX U3EIUAX YACTO MOSBISIETCS 3€JIEHOBATO-KOPHUUHEBbIN HANET, UMEHYEeMBbIi
«matuHay. [latuHa (uTan. patina) npenctaisieT coO0M MOSBISIONIUIACS CO BpEMEHEM CII0W OKCUIHO-
KapOOHATHOM IIEHKU Ha MOBEPXHOCTU Menu U e€ craBoB. ChopMynupyiiTe runoresy,
OOBSACHSIOIIYIO0 C XUMHUUECKON TOUKU 3pEHUS PUUUHY MOSBICHUS TATHHEI.



Jlemoncmpavyuonnwtii onvtm Ne 2.

«HM3yuenue enuanua paznuduHvlX aKmopos Ha cKo- poCmo PeaKyuuy

Teopemuueckas 4acmo

CymiecTBYIOT pa3Hble MOIUBHUKAIIMHA TPUOOpa ISl M3yde- HUSl XMMUYECKUX peakuuii. B oqHoi
KOHCTPYKIIMH POJIb peaK- TOPa BHIMOJHACT 0ObIYHAs MPOOHPKa, B IPYTroi, OoJiee coBpe- MEHHOMU, —
cocyn Jlannonpra.

OI[HaKO TCXHHUKA ACMOHCTpAalU SKCIICPUMCHTA ocTraércs OHHHaKOBOﬁ. MeHseTcst TUIIb MOpPAA0K
CMEIIMBAHM pearupy- omux Bemiects. CHavaza B IpoOOUPKY-PEeaKTOp 3aJIMBAETCS PACTBOP KHCIIOTHI,
a B HEro rnoMmeIiaercs TBEPLOE BEIIECTBO (IUHK, MpPaMop).

Ipakmuueckas yuacmo

Llenv pabomul: N3yINUTH BIUSHAE PA3ITMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKITHH.
Ilepeuensy oamuuros yugposou 1abopamopuu: NaTINK TEMIEPATYPbI IIIATUHOBBIN.

Puc. 19. ITpubGopasns onpeneneHus CKOPOCTH XUMUUYECKUX PEAKITUN

Jlonoanumenvnoe 0o6opyoosanue: IpuoOOP ISl U3YUEHUSI CKOPOCTH XUMUYECKUX PEaKIUil;
AJIEKTpUYECKas IUINTKA; CTAaKaH XUMUYECKU Ha 250 MJI; IINaTeNb; KPUCTAILIA3ATOP JIJIs1 MPOMBIBAHUS
cocynoB Jlanaonwta; mpobupku [1X-21 (3 mt.).
Mamepuanst u peakmugol: consgHas kuciota (4%-ublil); consHas kucnota (10%-Hbliit); Ky- COUKH
Mpamopa; OPoUIOK MpaMopa; yKcycHas kuciota (6%-Hblil); LIUHK; epokcu1 Bogopoaa (3%-Hblii);
muokcu mapranmna (IV).
Texuuxa 6ezonacnocmu:
CobmonaTh npaBuiia paboThl ¢ KUCIOTAMH U HarpeBaTeNIbHBIMU 3JIEKTPUYECKUMU TPUOOpaMHu.
Hncmpykyus Kk 8b1noaHeHuro.

Omnsit 1
Bnusinue npupoabl pearupyrommx BeIecTB Ha CKOPOCTh XUMHUECKOW peakinu
B oano koneno cocyna Jlangonbsta Haneiite 3 mut 1 M pactBop yKCycHO#M KucioTsl ( [16%-Hbli
pacTBop), B Ipyroe KOJIEHO oMecTuTe 2—3 rpaHyiibl MHKA. Bo BTopoit cocyn JlangonsTta Haneite 3
M 1 M consrolt kucnotsl ([14%-HblIit), B Apyroe kojeHo — 2—3 rpanyibl HuHKa. [Ipucoenunure
cocyabl JlaHT07IbTa K MAHOMETPHUECKUM TPYOKaMm.
Obpamume gnumanue! OTHOBPEMEHHO TIEpeJIeTe KUCIOTHI B cocyAax JIaHIombTa K TpaHy/iaM LIUHKA.
CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPHUECKUX TPyOKax.
VYyaimuecs AenarT BbIBOJ O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKLIUM.

OmnpiT 2
BrusiHne KoHUEHTpaIuy pearupyoiux BeIEeCTB Ha CKOPOCTh XUMUUYECKOU peaklnu
B onHo xoneno cocyna JlannonbTa Haneite 3 M 4%-HOW COJITHOW KUCIIOTBI, B IPYro€ KOJIEHO
nomectute 2—3 rpanyisl HuHKa. Bo BTOpoii cocyn Jlannonsra Hanelre 3 M 10%-Hoit constHON
KHCIIOTBI, B IPYyroe KoJeHo — 2—3 rpanyinbl HuHKa. [Ipucoenqunure cocyanl Jlanaonsra k
MaHOMETPUYECKUM TPyOKaMm.
Obpamume snumarnue! OTHOBPEMEHHO TIEpeJIeTe KHUCIOTHI B cocynax JlanmonpTa K rpaHyliaM IIUHKA.
CpaBHUTE YPOBHHU KHUAKOCTA B MAHOMETPHUUECKUX TPyOKax.
VYuyaiuecs AenarT BbIBOJ O pa3HOM CKOPOCTH XUMHUECKUX PEAKLIUM.

OmnepiT 3



BnusiHue TemnepaTypsl pearupyronmx BEUIECTB Ha CKOPOCTh XUMUYECKON peakiiu
B onno xoneno cocyna Jlannonsta Haneire 3 mi 10 % coJisiHOM KUCTIOTHI, B APYTO€ KOJIEHO
nomectute 2—3 rpanyisl HuHKa. Bo BTOpoii cocya Jlannonbra Haneiite 3 Ma 10%-Hoii consiHON
KHCJIOTBI, HArpeTOi Ha BOsiHOM O6ane 110 50 °C, B pyroe KojaeHO — 2—3 rpaHyJsibl [IUHKA.
[Ipucoenunute cocyapl JIan10/1bTa K MAHOMETPUUECKUM TPYOKaMm.
Obpamume enumanue! OTHOBPEMEHHO TIEpeNeiiTe KUCIOTH B cOCyAax JIaHmoybTa K rpanyiaM HUHKA.
CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPUUECKUX TPyOKax.
VYyamuecs AenarT BbIBOJ O Pa3HOW CKOPOCTH XUMHUYECKUX PEAKLIAMN.

OmbIT Ne 4
BnusiHue noBepXHOCTH CONMPUKOCHOBEHUS PEarupyroIUX BEIIECTB HA CKOPOCTh XUMUYECKOM
peaxkuuu
B onHo xoneno cocyna JlanmonbTa Hanete 3 Mt 4%-HOW COJITHON KHCIIOTHI, B IPYro€ KOJICHO
nomectute 1 r Mpamopa, B34ATOT0 B BUE Kycouka. Bo BTopoil cocyn Jlannonsra Haneiite 3 mi 4%-
HOM COJISIHOM KHCJIOTHBI, B Jpyroe KojieHo — 1 r nopomika mpamopa. [Tpucoeaunure cocynsl Jlannonsta
K MAHOMETPUYECKUM TPyOKaM.
Obpamume enumanue! OTHOBpEMEHHO NEpeTieiiTe KUCIOTH B cocyaax JlanaoapTa K MpaMopy LIMHKA.
CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPUUECKUX TpyOKax.
VYyamuecs AenarT BbIBOJ O Pa3HOW CKOPOCTH XUMHUYECKUX PEAKLIAM.

OmnbIT 5

BimsiHne xatanuzaropa Ha CKOPOCTh XUMHUYECKOUM peaknu
B crakan ¢ Bogoi, Harperoit 10 50 °C, momecTuTe 2 1eMOHCTpAIIMOHHBIE TPOOUPKH ¢ 2 MIT 3% -HOTO
pacTBopa nepokcuia Boaopoaa. BeiiepkuBaroT NpoOUpPKH B BoJIE OKOJIO 2 MUH. U3BIeKHTE TPOOUPKHU
U3 BOJSTHOM OaHM U MPOJEMOHCTPUPYHTE yUalllUMCs Pe3yabTaT — Ha CTEHKaX MPOOUPKHU MOSBUIUCH
My3BIPBKU ra3a Kucjaoposa. B oqHy u3 mpoOupok BHECUTE HA KOHYMKE IITATENsl TUOKCHI MapraHia
(IV). HabGmrogaroT sHEprudHOE BBIJCIICHUE KUCIOPOIa.
Koumponvnvie sonpochwi:

1. Ot kakux (paKTOPOB 3aBUCHT CKOPOCTh XUMHYECKOU PEAKITHH ?

2. [Touemy pa3zinokeHue Mmepokcuja BOJAOpOJA B MPUCYTCTBUHU nuokcuaa mapranmna (IV)
cHauasa UJIET oueHb ObICTPO, a 3aTeM 3aMeyIaeTcs?

3. 3aoanus ona pazeumus YyHKYUOHAILHOU 2PAMOMHOCMU

B Tpu otmHaKOBBIE MPOOUPKU YICHUKH HAIWIN TI0 5 MJI PaCTBOPa COJISIHOM KHCIIOTHI
OJIMHAKOBOH KOHIIEHTpaIuU. B mepByro mpoOUpKy MOJOKIIN CTPYKKH XKelle3a, BO BTOPYIO —
CTPYXXKH IIMHKA, B TPETHIO — CTPYKKH HEU3BECTHOT'O CBETIIOTO SIPKO OJectsiiero Metayuia. Hanbomnee
WHTCHCUBHO BBIJICJICHUE ra3a HAOII0JalId B TPEThel IPOOUPKE ¢ HEM3BECTHBIM MeTaJLIOM. Bo BTOpOI
MpOOHpPKE C MMHKOM WHTCHCUBHOCTH BBIJICTICHHS T'a3a Obllla MEHBIIIE, YEM B TpeThel. B mepBoit
MPOOHPKE C KEJIE30M HHTCHCUBHOCTD BBIJICIICHHS T'a3a Obljla HAMMCHBIIICH.
a) JleiicTBue Kakoro (hakTopa, BIHUSIOIIETO Ha CKOPOCTh PEaKIUH, HAOIIOAaIH yJaluecs ?
6) Kakoii MeTann MOr HaXOIUTHCS B TpeThel mpoOupke? 3anuIinTe Ha3BaHHE MeTaslIa.

4, Ha rpa(bm(e MMpeaACTaBJICHA 3aBUCUMOCTh KOHICHTPALIMU NCXOAHBIX BCUHICCTB U ITPOAYKTOB
peakiuu OT BPEMCHH MTPOTCKAHUS PCAKIIUU:
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Puc. 20. I'paduk 3aBUCUMOCTH KOHLIEHTPALIMU UCXOAHBIX BEIIECTB U MPOJTYKTOB PEAKLIUU OT BPEMEHH
MPOTEKAHUSI peaKuu

Onpenenure, Kakas KprUBasi OMUCHIBAET U3MEHEHUE KOHIIEHTPAIIMN UCXOIHBIX BEIIECTB, a Kakas —
MIPOJIYKTOB PEaKIIH.

Hononnumenvnasn ungopmayusi

Jleencon U. A. Xumuueckue peakiuu: TemnoBoit a3¢dexr, pasHoBecue, ckopoctb. — M.: OO0
«3narensctBO Actpens, 2002. —192 c.

Hemoncmpayuonnutit onvim Ne 3.
«Hememannwl. I'anozenvt. H3yuenue ghuzuueckux u Xumuueckux ceoiucme Xiopay
Teopemuueckas yacmo

Jlj1g mostydeHus XJiopa U3 COJITHOM KUCIIOTHI B 1a00PaTOpUU UCTIOIB3YIOT
pa3IMyYHbIe OKUCIUTENN — IEpMaHraHaT Kalus, JUOKCHU]l MapraHiia, JUXpoMar Kajusl.
Peakius Mex 1ty COSTHOM KUCIOTON U TIEPMAHTaHATOM KaJIisi MAET TTPU OOBIYHOM
TeMIieparype, Ipu JErkoM HarpeBaHUU C COJISTHOM KUCIOTOM B3aUMOJICHCTBYET THOKCU]]
Maprasnua. bosiee cimiibHOTO HarpeBanus TpeOyeT peakius JUXpoMara Kajaus ¢ COJISIHON
kucnotoi. [locnenuss peakus ynoOHa TeM, 4yto 6e3 HarpeBaHus OHa He UAET U BbIICTICHHE
xJiopa npekpaigaercs. CKOpoCTb MPOTEKAHUS PEaKIUil C MPUMEHEHUEM MEPBBIX JIBYX
OKHUCJIUTEJICH perynupyercs nojaadeit constHoi kucnotsl. [lomyuenune xiopa npoBosT B
ammapare s IpoBeACHUS XuMuaeckux peakuuii (AITXP).
[Tpumenenue npudopa AITXP no3BosiseT HO3HAKOMUTD yYaIIUXCs ¢ PUINIECKUMH U
XMUMHYECKUMHU CBOMCTBAMH XJIOpa — IIBETOM, arperaTHbIM COCTOSTHUEM, CITIOCOOHOCTHIO
obecrBeYnBaTh OPraHNYECKIE KPACUTENH, BHITECHATh MEHEE aKTUBHBIE TAJIOT€HbI U3 UX
COJIeH, OKHUCTISITh HEKOTOPhIE HEOPraHUYEeCKHe COeIMHEHUs 10 00siee BBICOKUX CTEIeHEeH
OKHUCJICHUS. Y PaBHEHUS POTEKAIOLINX PEAKIUI:

Puc. 21. Annapar
JUISl IPOBENICHUS
XUMHUYECKUX
peaxkuun

K2Cr207 + 14HCI = 2KCI + 2CrCl3z + 3Cl2[J + 7H20 2KBr + Cl; = 2KCI + Br22KI + Cl; = 2KCI +

122FeCl2 + Cl2 = 2FeCl3

IIpakxmuueckasa yacmo

Llenv pabomul: n3yueHne GU3NIECKUX U XUMUUECKUX CBOMCTB XJI0pa.

Hononnumenvnoe obopyoosanue.: AIIXP; ciupToBKa WM 3JEKTpUUECKas IUIMTKA; IITATHB; BOPOHKA.




Mamepuanst u peaxmugul: CONSTHAs KUCI0Ta (KOHIL. ), AUXPOMAT KaJivs, pacTBop Opomuaa kamus (2%),
pactBop moauaa kamus (2%), pacTBoOp JaKMyca WIH Ipyroro kpacutens (hykcuHa), pacTBOP XJIOpHIA
xene3a (II), kpaxmanbHBIN KIeHCTep; aKTHBUPOBAHHBIN yrojib; 5%-HbII pacTBOp CylIb(puTa HATPHSL.
Texnuxa bezonacnocmu:
CobnronaiiTe Mepbl 6€30TIaCHOCTH TPU paboTe ¢ KOHIIEHTPUPOBAHHBIMH KHCIOTAMHU U SITTOBUTHIMH
razaMu.
Obpamume enumanue! JleMoHTax MprOOpa OCYIIECTBISIOT MO TSAroi. J{ist 3Toro yepes
JEIUTENBHYIO0 BOPOHKY B KOJIOY HanuBaroT okojio 100 mur 5%-Horo pactBopa cynbdura HaTpus. Yepes
9Yac CHUMAIOT MOTJIOTUTENBHBIEC CKIISTHKH, UX COJICP)KIMOE CIMBAIOT B OaHKY I OTPAOOTaHHBIX
pacTBopoB. B 3Ty ke 6aHKy CIMBarOT coaepKumMoe KoJobl. [IpoMbIBatoT cocybl BOI0OH U
BBICYIIINBAIOT.
Huempyxkyus k vlnoanenuio:

1. B xonly-peaktop mnomecture 6—7 T jauxpomara Kajlusg, B BOpPOHKY IpHIIEHTe
KOHLIEHTPUPOBAHHYIO COJIIHYIO KUCIOTY 00bEMOM 10 mit.

2. [TepBBIil TOTJIIOTUTENBHBIA COCYZ 3alOJIHUTE PAcTBOPOM KpACHUTENS, HalpUMep
JTAKMYCOM.
3. Bo BTOpO#t cocyn Haneiite 5%-HbI pacTBOp OpoMuaa Kamiwsi, B TpeTwii — 2%-HbIi

pacTBOp MOAWAA Kalusg W J00aBbTE KallI0 OYEHb pPa30aBJICHHOTO KpaxMalbHOTO Kiekcrepa. B
4eTBEPTHIM MOTNIOTUTENBHBIA cocyn pacTBop xjopuaa kenesa (II), mosmyueHHBIH pacTBOpeHHEM
nopoiika xxenesa B 10% constHoM kucioTe. [ISThIi 1 mecToi cocyabl 3al0JTHUTE COOTBETCTBEHHO 5%-
HBIMPACTBOPOM IIEJIOYH ¥ AaKTUBHPOBAHHBIM YTIIEM.

4, B xon0y npumneiite CoJNISTHYIO KHCIOTY M HAarpeHTe CMECh Ha DJICKTPUUECKOM TIITUTKE.

S. Obpamume 6numaHue Ha TBET BbACIsIOMErocs xiopa. [locreneHHo Koiba
3aMOJHACTCS XJOPOM M B TIOTJIOTUTENFHBIX CKISIHKAX IPOMCXOIUT OOECIIBEUMBAHHE pPACTBOPA
KpacuTels, TMOsIBICHHE JXENTOW OKPAacKd B pacTBOpe OpoMHIa Kallusi — MPOHUCXOAMT BBIJICICHUE
Opoma. PacTBop Moamma Kanus MpruoOpeTaeT CHHIOK OKPACKY, a UyTh 3eJICHOBATHIA PacTBOP XJIOpHUIa
xenes3a (1) cranoBUTHCA KENTHIM, BCIEACTBUE 00pa3oBanus xiopuaa xenesa (I11).

6. Obpamume enumanue! Ilocne HaOMIOACHHUS 11€71€CO00pPAa3HO CPAaBHHUTHh HMCXOHBIC
pacTBOPBl PEATHPYIOIMMX BEIIECTB M PE3YJbTaThl peakiuu. Ha ocHOBe HaOMIOACHUN YYCHUKH
COCTABJISIIOT YPAaBHEHUS PEAKIIUMN.

Pesynbrarel HAOMIOICHUIMA

IPearnpyroumuesBeiiecTsa

PactBop makmyca  [KBr Kl FeCl;

[{BeTHCcXOHOrOpacTBOpa

[{BeT pacTBOpa Mocie B3a-
MMOAECUCTBUS C XJIOPOM

'Y paBHEHUApEAKIIHI




Boisoowi:

VYkazaTh PU3UUECKUEC U XUMUYCCKHE CBOWCTBA XJIOPA, €M0 AKTUBHOCTb.

Konmponvnvie sonpocoi:
1. MOKHO JIM UCTIOJIB30BAaTh JIJIsI MOTJIOIICHHUS XJIOpa aKTHBUPOBAHHBIN yrOJIb?
2. Kakue OmbIThI MOKa3bIBAIOT PA3IMYHYI0 AKTHBHOCTh T'aJIOTCHOB?

3. 3adanue na pazeumue HyHKYUOHATLHOU 2PAMOMHOCHU

C naBHUX BpeMEH /ISl OTOCIIMBAHUS TKAHEH UCTIOIH30BAIH MTPOYKT B3aUMOICHCTBUS XJI0pa
CO MIETI0YBIO — TUIIOXJIOPUT HaTpus. Ha 4éM 0OCHOBaHO MPUMEHEHHUE STOTO BEIIECTBA IS
orOenuBanus? B Kakoil MOTIOTHTENTLHON CKIITHKE MOKET 00pa30BaThCs TaHHOE BEIIECTBO?

4. 3aoanue ons noocomosku k ' MA, BIIP
3anuiuTe ypaBHEHHE peakluy B3auMOAECUCTBUSI JMXpOMaTa Kajaus C COJISIHON KUCIOTON. YKaKuTe
OKHCITUTENh U BOCCTAHOBUTEINb. PaccTaBbTe KOA(PPHUIIMEHTH B YpPaBHEHUH PEAKIHH C TIOMOIIBIO
METO/1a JIEKTPOHHOTO OajaHca.
Lononnumenvrasn ungopmayus
I'pocce 2., BaiicmanTens X. Xumus s qt0003HaTebHbIX. OCHOBBI XUMHUH U 3aHUMATEIbHBIC
onbIThl. ['JIP. 1974.- Tlep. ¢ vem. — JI.: Xumus, 1979. — 392 c.
Hazaposa T.C., I'pabeukuii A.A., JIaBposa B. H. Xumuueckunii sxcriepuMeHT B mkoJie. — M.:
[Ipocsemienne, 1987. — 240 c.

Hemoncmpayuonnstii onvim Ne 4.
«Hememannwi. H3yuenue ceoiicme ceprucmoz0 2a3a u CEpHUCM O KUCI0Mbl»

Teopemuueckasa yacmsy
CepHucThIl Ta3 B 1a00paTOPUU MOYKHO TIOJTYIHUTH TIPHU B3aUMOJICHCTBUN CUITBHBIX KHCIIOT C
Cyab(GUTOM HATPHUS WK Kanus. Y 400HO mpoBoAuTh onbIT B ipubope AIIXP. Ha nmpoBenenue omnsita
3aTpavyrBaeTCsd HEMHOTO BPEMEHH, UTO MO3BOJISIET OOJIBIIYIO YaCTh YPOKa MOCBATUTH 0OCYKICHHUIO
pe3ynbTaTOB AKCIIEPUMEHTA, 3aIUCH HAOIIOCHUN U YPaBHEHUM PEaKIIHi.

Ilpakmuueckaa uacmeo
ILlenv pabomel: N3y4UTH CBOMCTBA CEPHUCTOTO r'a3a U CEPHUCTON KUCIIOTHI.
Hononnumenvnoe ooopyoosanue: AIIXP; cnupToBKa MM 3leKTpUUYECKas IIINTKA.
Mamepuanst u peakmugni:Cynb(OUT HATPUS; CEpHASE KUCIIOTa (KOHIL. ); pacTBOP JIAKMYca;
1%-Hb1i1 pacTBOp THUIpOKCHIA HaTpusi; pacTBop deHondTanenna; 5%-Hblii pacTBOp KapOoHaTa
HaTpus, pa3z0aBieHHbIN pacTBop mona (kénrtoro upera); 10%-Hbld pacTBOp TUAPOKCHUIA HATPHS;
AKTUBUPOBAHHBIN YT OJIb.
Texnuka 6e3onacnocmu:

L CobmonaTh Mepbl 0€30MaCHOCTH MPHU paboTe ¢ KOHIEHTPUPOBAHHBIMH KHUCIOTAMU U
SIOBUTBIMU T'a3aMH.
2, JemonTax mnpubopa OCYHIECTBISIIOT oA TAroil. [lns 3Toro uepes JeNUTENbHYIO

BOPOHKY B K00y HanuBaroT okosio 100 ma 10%-nHOro pactBopa ruapokcuaa Hatpus. Yepes uac
CHUMAIOT TMOTJIOTUTENbHBIE CKJISHKHA, WX COJCPKUMOE CIIMBAalOT B OaHKy JUid OTpabOTaHHBIX
pactBopoB. B 3Ty ke OaHKy cIuMBalOT cojepkumoe KoiObl. [IpombIBaioT cocynsl BoaON U
BBICYIIMBAIOT.
HucmpyKkuus K 8bIn0IHEHUIO:

L B kon6y-peakrop nomecture 10 r TBEpAOro cynbduta Hatpus. Haneiite B
JeUTENbHYIO0 BOPOHKY KOHIICHTPUPOBAHHOM CepHON KUCIOTHI (TTpuMepHO 10 MIT) U BCTaBbTE
BOPOHKY B OOKOBOE rOpJI0 KOJIOBI.

2. IlepBblil MOTIOTUTENBHBIN COCYL 3aMIOJIHUTE PACTBOPOM (PHOJIETOBOTO JIaKMYyca.

3 BTopoii nornoTUTeNbHBIN coCyA 3anoaHuTe 1%-HbIM pacTBOPOM IMAPOKCUAA HATPHUS C
no6aBiieHUEM Karlju pacTBopa (GeHondranenHa.

4, B tpetuii cocyn Haneiite 5%-Hblil pacTBOp KapOOHaTa HaTpHUs, B UeTBEPTHIA — CIIA0ObIi
pacTBOp MoJia UK OPOMHYIO BOJY.

5. B n1Ba nocneaHuxX NOMIOTUTENBHBIX cocyna noMmectute 10%-Hblil pacTBOp rHApOKCHIa
HaTpUs ¥ aKTUBUPOBAHHBIHM YroJib JJIS MOTJIOMIEHHS N30BITKAa CEPHUCTOTO Tasa.

6. [Ipuneiite U3 neMUTENBHON BOPOHKH B KOJIOY CEpHYIO KUCIOTY U OCTOPOXKHO HarpenTe

KOJ'I6y. HCOGXOI[I/IMO, YTOOBI TOK CCPHUCTOI'O I'a3a HE ObLII CIUIIKOM CHJIbHBIM.



1. Obpamume @HuManue Ha OTCYTCTBHE 1IBETA Ta3a. Y4Jaluecs: HabIoaaroT 3a
W3MECHEHUSIMHU, TTPOUCXOSIIMMHU B TIOTJIOTUTENILHBIX CKIISTHKaX. PacTBOp makMyca CTAaHOBUTHCS
KpacHBIM — 00pa3yeTcsi CEpHUCTasI KUCIIOTA:

H20 + SOz = H2SO3

8. ManuHoBas okpacka GpeHoadTarenHa B pacTBOPE MISTOYH MOCTEIIEHHO UCYE3aeT,
oOpa3yercst Kuciasi CoJb:

NaOH + SOz = NaHSOs3

9, Ha crenkax TpeThero noryioTUTEIHHOTO COCy/Aa 00pa3yroTCs My3bIPbKH Ta3a.
CepHucTast KHCIOTa BBITECHSET OoJiee caadyro yroJbHYI0 KHCIOTY:

NaxCO3 + SOz = Na;SO3 + CO.[]

10. Oxkpacka no1HOM BObI oOectBeunBaeTcs. Mo okucisieT CepHUCTBIN ra3 10 CepHOM
KHCIIOTHI:

I2 + 2H20 + SOz = H2SO4 + 2HI

Pe3yabTaThl HaO/I01eHU

Pearupyroumueseniecrea
IPactBop nakmyca[NaOH + de- Na,COs I, + HO
HOJI(TaNIeuH
[{BeTCx0IHOrOpacTBOpa
[BeT pacTBOpa mociie B3au-
MOHCﬁCTBHHCCGpHHCTBIM ra3omM
'Y paBHEHUApEaKIU
Buieoowi:

VYkazaTh CBOKCTBA CEPHUCTOTO Ta3a ((HPU3NIECKUE M XUMHUCCKHE).
Konmponsusie eonpocwi:

1. [lepeuncnure uznyeckre CBONCTBA CEPHUCTOrO ras3a (1IBET, INIOTHOCTD,
PacTBOPUMOCTH B BOJIE).

2. K xakuM okcujiaM OTHOCUTCSI CEPHUCTBIN ra3?

3. Kakoii npoaykt peakiiuu oOpa3yeTcsi Ipu pacTBOPEHUH CEPHUCTOTO rasza B Boje? Kax
3TO MOKHO JI0Ka3aTh SKCIIEPUMEHTAIBLHO?

4, CpaBHHTE CHITy YTOJIbHOW U CEPHUCTOM KMCIOTHI. Ha ocHOBaHMe Kakux HAOII0IeHU
BBI CIEJIAJIU TaKOU BBIBOJ?

5. 3aoanus onsa noocomosku k [ UA, BIIP

1) Ilpu coGupanuu ra3oB MCIOJIB3YIOT MPUOOPHI, PEICTABICHHBIE HA pUCyHKe. C MOMOIIBIO KAKOTO
U3 yKa3aHHBIX IPUOOPOB 1e1eco00pa3sHo codbupaTh cepHHUCTHIN ra3? OO0CHYiiTe CBOI OTBET,

HCXO/ISl U3 CBOMCTB JJAHHOTO ra3a.
(A) (b) (B)

c— |

——

Puc. 22. TTpuGopsl 115t coOMpaHus ra3oB

2) 3anuiiuTe ypaBHEHHE PEAKIINH B3aMMO/ICHCTBUS CEPHICTOTO Ta3a ¢ PACTBOPOM HOJA. YKa)HTE
OKHCITUTENh U BOCCTAHOBUTEINb. PaccTaBbTe KOA(PHUIIMEHTH B YPaBHEHUH PEAKIIMH C TIOMOIIBIO
METO/Ia IEKTPOHHOTO OaaHca.

Hononnumenvuas ungopmayus
Hazaposa T.C., I'pabeukuii A.A., JIaBpoa B. H. XuMunueckuii skcriepuMeHT B 11koJjie. — M.:
IIpoceemenue, 1987. — 240 c.



Jlabopamopmuuiit onvim Ne 9.
«OcHogHble CEOIICIEa AMMUAKA)
Teopemuueckas uacms

Morekyna aMMuaKa UMeeT HEOICIEHHYIO TTapy JIEKTPOHOB, KOTOPAst MOKET BBICTYIATh KaK
JOHOp, 00pa3ys JOHOPHO-AaKIENTOPHYIO CBA3b. B 4acTHOCTH, TaKylo CBS3b OHA MOKET 00pa30BaTh C
noHoM H*, KOTOpBI MOJIEKy/Ia AaMMHUAKa MOXKET OTTATUBATH Y BOJIBL:
NHs + H20« NHs"+ OH™

B pesynbraTe BOIHBIN pacTBOp aMMHaKa HUMEET OCHOBHYIO cpefy. B Ty peakuuio BcTymaer
JUIIE HeOOJIbIIAst YaCTh MOJICKYIl aMMHaKa — IIPUMEPHO YeThIpe U3 Thicssun B 1M pactBopa. [loatomy
aMMHaK — cilaboe OCHOBaHHE.

Ilpakmuueckan yacmp

Ilenwv pabomur: >KciepUMEHTaIbHO J0Ka3aTh, YTO aMMHUAK — cjlaboe OCHOBaHUeE. [lepeuensy damyuxkos
yugpposou 1abopamopuu: NATIUKA IEKTPONPoBoAHOCTH U pH. /Jononnumensnoe o6opyoosanue: na
XMMHMUYECKUX CTakaHa (25 Mi1); MpoMBbIBaJIKa ¢ JUCTUIUIMPOBAHHON BOJIOM; CTaKaH JUIsl CIIMBA.
Mamepuanst u peakmuent: 1M pactBopsl NHz u NaOH, dbunsTpoBanibHas Oymara.
Texnuka 6e3onacnocmu:
CobmrofaiiTe criennanbHble IpaBuiia paboThI CO MIEI0YaMH U UX pacTBOpPaMU U MpaBuiia paboThl €
€/IKO- M CHUIBHOTIaXHYIITUMH BEIIECTBAMHU.

Hucmpykuyus K eblnoinenuio:

1 B onuH crakan nanelite 20-25 mit 1M pactBopa amMmmuaka, B Ipyroi — CToybKo xe 1M
pacTBopa T'MJIpOKCHU]Ia HATPUSL.

2. N3mepbTe ux anekrponpoBoHOCTh U pH (He 3a0bIBast OMOJACKUBAThH JATYMKU KaxIbIi
pa3, Korja uX NepeHOCUTE U3 OJHOTO PACTBOPA B JPYroi).

3. JlanHbIe 3aHECHUTE B TAOJIHITY.

Pe3yibTaThl H3MEpEeHUH

PacTBOpBI pHpacTtBopa JJIEKTPONPOBOHOCTHPACTBOPA

IAMMHaK

['uapokcuaHaTpUA

Boieoowr:
OTpa3uTh BO3MOKHOCTb OTIPEICIICHUS CHUJIBI AJICKTPOJIUTA IyTéM m3Mepenus pH pactBopa u
AIEKTPONPOBOJHOCTH.
Konumponwsnosie eonpocoi:

1. UTO MOKHO cKa3aTh O KHUCJIOTHO-OCHOBHBIX CBOMCTBAaX aMMHaKa Ha OCHOBE 3HAYCHUS
pH B ero pactBope?

2. Cpasuute cuity pactBopoB NaOH u NH3 kak 351eKTpoIuTOB, OCHOBBIBAsCH Ha
3HaueHuH pH B ux pactBopax.

3 3aoanus ona noocomosku k [ UA, BIIP
PactBops! Tpéx BemecTB (1%) mpoBepuiin Ha SIEKTPONPOBOAHOCTD U MOITYUYHIIN CIEIYIOIINE
pe3yJIbTaThI:

Puc. 23. TTpuGops! 11s1 ©I3MEPEHUS IIEKTPOTIPOBOJHOCTH BEIIECTB
Kaxkue BeliecTBa UCIBITHIBATIN Ha 3JIEKTPOIPOBOTHOCTH?
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cynbdaT HATPUs, XJIOPU Kallvsl, a30THASI KHCIIOTA
STUJIOBBIN CIIUPT, KEPOCHH, I'IIOKO3a

w

KapOOHAT KaJus, aMMHAK, TIIUIEPHH

N
= DO —

S

cepHasi KUCI0Ta, TUAPOKCHU]] HATPHUS, CYIb(UI KaTus

Jlabopamopustit onvim Ne 10.
«Onpedenenue aMmuauHoil cearumpovl U MO4EGUHBL)
Teopemuueckaa yacmsp
JlanHyt0 paboTy MOHO IMPOBECTH MPH U3Y4EHHH MUHEPAIBHBIX yaoopenuid. [Ipeobranaromas
4aCTh MUHEPATBHBIX yI0OpEHUN ABISIIOTCS coyisiMU. Cpeu TPOMBIIIIEHHO BBITYCKAaeMBbIX YA0OpEHUI
0c000€ MeCTO 3aHMMAET OPraHNYECKOe yJ0OpEeHHEe — MOYEBHHA. DTO AUAMUJI YTOJIHHON KUCIIOTHI.
PacTBOpBI MOUEBHHBI HE IPOBOJAAT IEKTPUUECKOTO TOKA B OTIMYKUE OT MUHEPAJILHBIX COJICH.
MoueBrHa B KaueCTBE YAOOPEHUS BHIITYCKAETCS B TPAaHyJIUPOBAHHOM BHUJIE, KaK M aMMHaYHAsI
cenuTpa. BHeNIHsAA cX0kKeCTh He MO3BOJIIET BU3YaAJIbHO ONPEAETUTh BUA yaoOperus. Camblii mpocTOi
CHoCc00 pa3IM4UTh ATH BELLIECTBA — IPOBEPUTH PACTBOPHI YI0OPEHUI Ha 3JEKTPOIPOBOAHOCTD.
Ilpakmuueckan wacmep
Ilenwv pabomur: nieHTU(HULIMPOBATH MOYEBHHY U aMMHUAYHYIO CEJIUTPY.
Ilepeuens oamuuxoe yugposoii nadopamopuu’. 1aTINK FIEKTPOIPOBOJIHOCTH.
Hononnumenvnoe odoopyoosanue:crakad Ha 50 M1 — 2 IIT.; CTEKJISTHHAS TAJOYKa -2 IIIT.; [IMAaTeNb —
2 WIT.; TPOMBIBAJIKA C TUCTUNIMPOBAHHOMN BOJOM.
Mamepuanst u peakmugpl:MOUYE€BUHA; aMMUAYHas CEIUTPA; TUCTHIIUPOBAaHHAs BOJIA.
Texnuka 6e3onacnocmu:codmoaaTh npasuia padoThl € AMEKTPUUIECKUMHU TPHUOOpaMHU.
Hucmpykuyus K eblnoinenuto:

1. B crakan mpu moMoIy mmaresns moMecTuTe HeCKOIbKO TpaHyll 00pa3iia MUHEPAIHHOTO
ynoopenusi. [lpuneiite mpumepno 30 M BOABI M TPH TMOMEIIMBAHWUU TOJHOCTHIO PACTBOPHUTE
ynobpenue. B mosrydyeHHBIH pacTBOp OMYCTUTE AATYUK AJIEKTPOMPOBOJHOCTH. 3alMIIUTE 3HAUYECHUE
AIIEKTPOTIPOBOJIHOCTH B TAOJHUILY.

2. [IpomoiiTe maTYMK JUCTHUIUIMPOBAHHOW BOJOW M MPOTPUTE (UIBTPOBAIBHON Oymaroi.
Obpamume 6HuManue Ha TO, YTO JaK€ HE3HAUMUTEIbHOE MOIMAJaHHE OJHOTO pacTBOpa B JAPYroi
MO>KET UCKa3UTh PE3yIbTaThl aHAIN3A.

3. TouHO Takke U3MephTe AMEKTPOIPOBOJIHOCTH PACTBOPA BTOPOTO YIOOpEHUS.

Pe3yabTaTrsl n13MepeHuit/Ha0 0 1eHU i

I[Ipo6a ynoopenus BHaueHue iexTponpoBoaHocTH [HazBanue ynoOpenus uiu ero gpopmysia
[Tpoba Ne 1
[Tpoba Ne 2

Buioowt:

VYka3arb, Kak MOYKHO OTJIMYUTh MOYEBHHY OT JPYTUX MHUHEPATbHBIX YI0OpEHUH.
Koumponwsnbsie eonpocoi:
1. MoxxHO 1M OTIAMYMUTH CyidbdaT aMMOHHSA OT cyiabdaTa Kauusg, HU3Mepss
ANEKTPONPOBOJHOCTh UX PACTBOPOB?
2. Kakoii cnoco6 maentudukanuu cynbdara kanus U cyiabhaTta aMMOHHUS BBl MOXKETE
MPEAJIOKUTH?

Ilpakmuueckana paboma Ne 4.
«Onpedenenue HUMpPAmM-UOHOE 6 NUMAM ENLHBIX PACHIEOPAX C NOMOULLIO UOHOCENIEKMUEHO20
INEKMPooa»
Teopemuueckan uacmby
NonocenextusHble 31ekTpo bl (MCI) — 310 crienuanbHble 3JeKTPOXUMHUECKUE IEKTPO/IB,
PaBHOBECHBIN MOTEHLIMA KOTOPBIX B PACTBOPE JIEKTPOJIUTA, COAEPIKAIIETO ONpeIeIEHHbIE HOHBI,




3aBUCHUT OT KOHLIEHTPALIUU ITUX UOHOB, T. €. 3TO NEKTPOXUMHUUYECKUE IIEKTPO/IbI, CUTHAI KOTOPBIX
HaIpPSIMYIO 3aBUCHUT OT COAEPKaHUS U3MEPSIEMbIX HOHOB B pacTBOPE.

bnaronaps tTaHHOMY CBOWCTBY, HOHOCEIEKTUBHBIE AJIEKTPO/Ibl aKTUBHO MCIOJIB3YKOTCS 1S
OTNpe/IeNICHUs] KOHLIEHTPALMN U aKTUBHOCTH PA3JIMYHbIX HOHOB, COJIEPKAIIINXCS B PACTBOPAX, a TAKKE
JUISL aHAIIM3a U KOHTPOJIS IPOLECCOB, KOTOPBIE IPOTEKAIOT ¢ U3MEHEHUEM HOHHOTO COCTaBa
HCXOJHOTO pacTBOpA.

NoHoceneKTUBHBIE AIEKTPObI B IIEPBYIO OUEPE/Ib SABISIOTCS YCTPOUCTBOM, IPUMEHSAEMBIM
JUI aHaJIM3a IPUPOIHBIX BOJ, /Il KOHTPOJIS 3arpsI3HEHUM OKpYXKalOIIe cpeibl, 0CaaKOB, MOPCKOM
BO/Ibl, JIbJIA, IPU aHAJIU3€E MIOYB.

Taxxe CD npuMeHsIOTCs JUIsl IPOBEAEHUS MEIUKO-ONOJIOTUYECKUX UCCIIEJOBAHUHN U
aHAJIM30B JUIS OINIPEETICHUS HOHHOTO COCTaBa Pa3JIMYHBIX OMOJIOTHUECKHUX CPEl, @ TAKKE
BHYTPUKJIETOYHOM aKTUBHOCTU MOHOB.

Yare Bcero, OCHOBHBIM 3JIEMEHTOM MOHOCEIEKTUBHOTO IEKTPO/Ia SIBISETCS MeMOpaHa,
MpoHHKLIaeMas (B Ujiease) TOJIbKO AJIs ONpeAeEHHOro HoHa. TakuM o0pa3oM, MeXx a1y pacTBOpaMu
JIEKTPOJIUTOB, KOTOpPbIE MEMOpaHa U Pa3/ieNsaeT, BOSHUKAET CTaOUIbHAS Pa3HOCTh IOTEHIUAJIOB,
KOTOpasi CKJIabIBaeTcs U3 A Py3HOro NoTeHIMana, NosBIISIONIErocss BHYTpU MEMOpaHBI, U ABYX
Mex(a3HbIX CKAYKOB NOTEHIMANIOB. VI3MepuTh KOHLIEHTPALMIO HOHOB B UCCIIEYEMOM PacTBOpe
MOJKHO, OIIPEJIEJINB HIEKTPOABIKYIIYIO CHITY IT'aJIbBAHUUECKOTO YIEMEHTA.

[TonoxuTenpHBIMU MOMEHTAMHU UCIIOJIb30BaHUsI HOHOCEJIEKTUBHBIX JIEKTPOJOB ABISIOTCS:

1) MOHOCEJIEKTUBHBIE JIEKTPO/IbI HE BO3/IEHCTBYIOT Ha UCCIIEyEMbIil pacTBOD;
2) MOHOCEJIEKTUBHBIE IEKTPO/IbI M UX aHAJTU3aTOPbl, KaK MPaBUIIO, TOPTATUBHBI;
3) BO3MOYHOCTh MPUMEHEHHUS! HOHOCEJIEKTUBHBIX AJIEKTPOJIOB KaK Ui MPsIMOTO aHaJIK3a,

TaK ¥ B Ka4€CTBE MHIMKATOPA B TUTPOMETPHH.

BwMmecre ¢ TeM npuMeHEHHIO HOHOCENEKTUBHBIX JATYUKOB JJIs aHAJIN3a PaCTBOPOB MEIIAOT
MHOTHE UOHBI, KOTOPbIE COMTYTCTBYIOT B aHAJIM3UPYEMBIX BOAAX, BHITSKKAX. [lo MHEHHIO
paspaboTunka 1udpoBsx sadopartopuit J. M. Kununa, 100UTECS TOCTOBEPHBIX PE3YIHTATOB MPH
HCIO0JIb30BAHNHU JATYUKOB, HAIPUMED JUIS aHAIM3a MPUPOIHBIX BOJ, HE IPEACTABISIETCS BO3MOKHBIM.

[ToaToMy MBI pekoMeHAYyeM /17151 OTPAOOTKM YMEHUN MPOBOAUTH UCCIIEIOBAHUS C HUTPAT-
JTAaTYUKOM Ha MOJIENIbHBIX PAacTBOpax, B KOTOPBIX OTCYTCTBYIOT JPYTH€ HOHBL.

B kauecTBe Takux MOJENBHBIX PACTBOPOB MOTYT OBITH PACTBOPBI HUTpATa Kajus ¢ OIpe/e- JEHHOM
KoHLeHTpaureld. OHU MOTYT HUCIIOJIb30BaThCs B KAUECTBE PACTBOPOB ISl MOJAKOPMKHM KOMHATHBIX
pacTeHui.
Ilpakmuueckan wacmep

Ilenv pabomor: 03HAKOMHUTD YYAIIUXCS C METOUKOM OIIpeIesieHrs KOHIIEHTpallui BellecTB (MIOHOB) €
MTOMOIIBI0 HOHOCEJIEKTUBHBIX JATUUKOB U OTpeieJIeHNe HUTPAT — HOHOB B TUTA- TEJIHLHOM PAacTBOPE.
Ilepeuenv oamuuros yughposoii nadbopamopuu. 1ATYNK HUTPAT-UOHOB.
/Jlonoanumenshoe 060py0oeanue:MarHUTHAs MEIIANIKa; BEChl AHATTUTHYECKNE; BEChl TEXHUUECKUE;
mKkad) CymuabHeI 0611e1a60paTOPHOro Ha3HAUeHHs; O10KC; K0a16a MepHas 1000 cm3- 1 mit.; mumerka
5 cM®- 1mT.; mumerka 10 em®- 1mT.; mumerka 15 em3- 1 mt.; kon6a mepHas 100 cv3- 6 mT.; TUneTKa
rpagyupoansas 10 cm3- 1 wt.; nunerka rpagyuposannas 20 cM3-1 IT.; UIMHIP MepHbIit 25 cm3- 2
IIT.; cTakaH xumuueckuit 50 cm- 8 mit.; crakan xummueckuit 100 cm®- 1 mr.;
Mamepuanst u peakmuegpl: HATPAT KaJusl.
Texnuka 6e3onacnocmu:codm0IaTh MPaBUiia pabOThI C ANEKTPUIECKIMH TPUOOPAMH.

Hucmpykyua K 6blnonnenuio:

1. IIpucomosnenue Kanubpo8oUHbIX PACMBOPOE8 HUMPAMA KATUSL

Buauaie rorossat 1 M pactBop HuTpara kanus, [uig atoro 10,11 r a3oTHOKMCIOTO Kanus, Bbl-
cymeHHoro npu temrneparype 100—105 °C no nocTosHHOI Macchl, B3BELIMBAIOT C TOYHOCTBIO 10
BTOPOTO JECATUYHOIO 3HAKA, HOMEINIAIOT B MEPHYIO K010y BMecTuMOocThIo 1000 cM®, pacTBopsIOT B
JTUCTUIUTMPOBAHHOM BOJE U AOBOAAT 00BEM JI0 METKHU JAUCTUILTMPOBAHHOM BOJOM.

PacTBOp cpaBHeHHUs, coaepxammii 0,1 Mos/mM® HUTpaT-HOHOB, rOTOBAT M3 1 M pacTBopa
HuTpata Kaaus. s aToro B ko10y BMecTuMocThio 100 em® otéuparor munerkoit 10 ecm® pactBopa ¢
KOHIIeHTpanueit 1 Mons/mM3, T0BOAT pacTBOpP 10 METKH JMCTUILIMPOBAHHOH BOJIOH 1
MepEMEIINBALOT.




PactBOp cpasHenus, coxaepxkammii 0,01 Mons/nqm® HUTpaT-HOHOB, roToBAT M3 0,1 MoMB/mMM°
pacTBopa HUTpaTa Kanus. J{yis sToro B koa0y BMectuMocThio 100 cm® oTéuparor mumerkoit 10 cm®
pactBopa ¢ xoHnenTparueii 0,1 Moib/IM3, IOBOAT PacTBOP A0 METKU AMCTUIUIMPOBAHHON BOJOH 1
[IEPEMEILNBAIOT.

PacTBop cpaBHenus, conepxkammii 0,005 mons/mm®, rotosar m3 0,1 Mons/mm® pacTBOpa
Hutpata Kanms., Jlns storo B koi0y BMecTMMocThio Ha 100 cm® orbuparor 5 cm® pactBopa ¢
konnentpamuein 0,1 Momb/mM3, 0OBOJAT pPAacTBOp 0 METKM JUCTHJUIMPOBAHHOM BOJOH M
[IEPEMEILNBAIOT.

PacTBop cpaBHenus, comepxammii 0,001 mons/am®, ToToar m3 0,01 mons/nm® pacTBOpa
HuTpara Kanmus. Jig atoro B Konby BmectuMocThio 100 cv® oTOuparoT mumerkoii 10 cm® pacTBopa ¢
xonnentpamueii 0,01 Momb/mM®, MOBOAAT pacTBOp A0 METKH JUCTHJIMPOBAHHOH BOAOH M
nepememmBaoT.PacTBop cpaBHenus, comepxammii 0,0001 moms/am3, rotoaT m3 0,001 Moms/mm®
pacTBopa HuTpaTta Kanus. Jlas 3Toro B Kondy BMecTHMOCTBIO 100 cm® oT6upator mumnetkoit 10 em? ¢
KoHIeHTpanueii pactBopa 0,001 Mos/IM3, JOBOAAT PACTBOP 0 METKH AUCTHILIMPOBAHHON BOJOH U
MIEpPEMEILNBAIOT.

PacTBOpBI cpaBHEHMSI, IPUTOTOBJIEHHbBIE YKa3aHHBIM BBIIIE CIIOCOOOM, UCTIOIB3YIOT AJIsi TPalyupOBKU
pudopa, IPOBEPKH IEKTPOJIOB, MOCTPOCHUSI IPALyHPOBOUYHOIO rpaduka.

2. Iloozomoexa uonocenekmueno20 Humpam-31eKmpooa

B npomexxyTkax Mexay UcciaeJ0BaHUSIMUA HOHOCEIEKTUBHBIN AJIEKTPO/I OTPYKAIOT B
TUCTUIUTMPOBAHHYIO BoAy. Eciiu mepepbIBbI B paboTe COCTABISIOT CYTKU UIIH OoJiee, ero
TIpeaBapUTENHHO 3aMAauNBAIOT HA CYTKH B PACTBOPE HUTpATa Kajlus ¢ KoHneHTpamueii 0,1 Moms/mm°.

3. Kanuopoexa rnekmpooa

[ToaroroBneHHsbIN K pabdOTE HUTPAT-IEKTPOI MPOMBIBAIOT AUCTUILIMPOBAHHON BOJOM, 3aTEM
PacTBOPOM HMTpaTa Kanms ¢ koHneHTparmeii 0,0001 moms/mm®. TTocre 3Toro B 4HCTHINA cTaKaH
HaJIMBAIOT PacTBOP HUTpPATa KaJus TOM K€ KOHIIEHTPAIMH, TOTPYXAIOT B PACTBOP AEKTPO, IKOPh
MarHUTHOM MEIIaJKy, BKIIOYAI0T MAarHUTHYIO MEIIAJIKY B CETh U PETYIUPYIOT CKOPOCTh
MepeMEIIMBaHUS PAaCTBOPA. 3aTeM BKIIIOUAIOT PEKUM KaalOPOBKH, BBOJISAT 3HAYCHHE B MaMATh
npuodopa.

Takum sxe 06pa3oM Mociae10BaTENbHO U3MEPSIIOT 3HAUEHUSI PACTBOPOB HUTpPATA KaJHs C
koHueHtpamueit 0,005, 0,001, 0,01, 0,1 u 1 MOJTB/IM°, [lepen kaxxapIM U3MEPEHUEM BBIJICPKUBAIOT
BJIEKTPO/IbI B UCCIEyeMOM PAacTBOPE HE MEHEE 2-3 MUH.

4. Onpeodenenue cooeprcanus HUMPAM-UOHOE 8 AHATUIUPYEMOM PACHEOPeE

B crakaH ¢ uCHBITYyeMbIM pacTBOPOM MOTPYKAIOT MEKTPOJ U SKOPh MATHUTHOM MEIIAJIKU TaK,
YTOOBI AKOPh HE KacaJcs 3JEKTPOJI0B. BKiII04a0T MarHUTHYIO MEIIANIKY B CETh U PETYIUPYIOT
CKOPOCTH MepeMelinBanus. BkirrouaroT KiaBuily u3MepeHuil u yepes 2-3 MUH ONPeAeNsiioT TOUHOE
3Hauenue JJIC pactBopa. [IpoBoaaT HE MeHee TPEX mapalieIbHBIX ONPEAETICHUN, KaX bl pa3
3anuceiBas 3HadeHus DJIC ananuzupyemoro pactBopa. [locine okoHuaHus paboThl BKIIOYAIOT
puOOp, MArHUTHYIO MEIIAIKY U TPOMBIBAIOT 3JIEKTPOIbI TUCTHILTMPOBAHHON BOJOH.

5. Oopadbomka pezy1omamog usmepenuil
Copep:xaHyie HUTPAT-UOHOB B UCIIBITYEMOM PacTBOPE PACCUUTHIBAIOT 1O (hopmyre:

X= 107PNO3,
PNOs= -Ig[NO3]; C(NOs") = 10 "N®ymomnp/x;

Cx = 10PN93.62.10° mr/n 3 3
Pe3ynomamul uzmepenuii/nadoniodenuil
Ne usmepennss [ KoHueHTpanus CpenHee 3Ha4YeHHe KOHIICHTPALUM HUTPAT -HOHOB
HUTPAaTHOHOB
1
2
3
Buwieoowi:

B BrIBOgAX YKa3aTb CPpCAHCC 3HAYCHNEC KOHIICHTPAIUU HUTPAT-NOHOB B aHAJIM3UPYCMOM paCTBOPC.
KOHmPOJ'leble eonpocol:



1. C noMoI11bI0 KaKUX BEUIECTB MOXKHO JI0Ka3aTh HAJIMYME HUTPAT-UOHOB B pacTBOpe?



Jlabopamopustit onvim Ne 11.
«/Kenezo. Okucnenue sxcenesza 60 61axicHOM 6030yxe»
Teopemuueckasn yacmpy

Pazpyiienue MeTasuioB U CIJIaBOB B PE3YNIbTaTe MPOTEKAHUS HA UX MOBEPXHOCTU
IEKTPOXUMUYECKUX PEAKLIIUNA HA3BIBACTCS NIEKTPOXUMUYECKON Kopposueil. [Ipn
AJIEKTPOXUMHUYECKON KOPPO3UM Ha IOBEPXHOCTH KeJle3a MPOTEKAI0T OJHOBPEMEHHO J1Ba Ipoliecca:
OKHCJIEHHE MeTalljla — aHOJHBIH Mpoliecc

Fe —2¢" = Fe?

1 BOCCTAHOBJICHHE OKUCIIMTENS - KaTOJHBIN IIPOLECC

02 + 2H20 + 4e = 40H"

B Boze nonsl xkene3a Fe2+ B3auMoaeCTBYIOT C THAPOKCUI-HOHAMHU, 00pa3ys HepacTBOPUMBIN
ruapokcu xenesza (11):

Fe?* + 20H™ = Fe(OH);

Kucnopon Bo3yxa okuciser yacts rugpokcuaa xeneza Fe(OH)2 u nomyyaeTcst MeTarugpokcu
xene3a FeO(OH):

4Fe(OH)2+ O2 = 4FeO(OH) + 2H.0
Cwmech metaruapokcua xxenesa FeO(OH) ¢ runpokcunom xene3a(ll) o6pa3yror Tak HazbIBaeMyIo
prKaBUMHY - OypbIi pBIXIIBIA MopomIok. Kak BUIHO U3 ypaBHEHHM peakiuil, KOppo3Hsl MPOTEKAET B
MPUCYTCTBUU KHUCIOPOIA.

[Ipu KOHTaKTE Kee3a ¢ MeHee aKTUBHBIM METAJJIOM CO37a€TCsl TallbBaHMYECKas Tapa, B
KOTOpO# OoJiee akTUBHBIN MeTaiul (Fe) HaunHaeT MHTEHCUBHO OKUCTATHCA. CKOPOCTh peaKIuit
pacTéTr, yBeNIUUUBAETCS U CKOPOCTh NOTPEOIEHUS KUCIOPOa.

Ilpakmuueckan wacmep

Ienv pabomet: NccineaoBaTh MPOLECC IEKTPOXUMHUUECKOW KOPPO3HH JKEJIe3a Ha BO3IyXE.
Ilepeuenv 0oamuukos yughpoesoii nadbopamopuu’. 1aTINK JABICHUS.
Jononnumensnoe 060opyooeanue:xonda mockogoHHas 00bEMoM 500 Mt — 2 mT.; mpoOKa pe3uHOBast
C OTBEPCTHUEM JIJIsl JaTYHKa.
Mamepuanst u peakmugvi:TIOPOIIOK BOCCTAHOBJIEHHOTO )KeJIe€3a; MOPOIIOK MEJIH.
Texnuka o0e3onacnocmu:
Colmroaenue Mmep 0e30MacHOCTH TP pabOTe C IIEKTPUICCKUMHU MTPUOOPAMHU.

Hucmpykuyus K 6btnoinenuio:

B mnockononnyto konly npuiieiite 3—4 M BOAbI M BCTPAXUBAHUEM CMOYHUTE CTEHKU KOJIOBI
BOJIOM.

3akpoiiTe K00y MPOOKOH ¢ ra300TBOJHON TPYOKOM U MPUCOCTUHHUTE MPUOOP K TATIUKY
JABJICHUSI.

Hactpoiite gaTumk.

OTkpoiite k0y10y, BCHINbTE B HEE 5-0 T MOPOIIIKA Kelle3a U OBICTPO 3aKpOITe KOJIOY MPOOKOH.
Emie pa3 BeTpsixHuTe K0JI0Y, 4TOOBI MOPOIIOK PABHOMEPHO PACIPEIEIUIICS IO CTEHKAM KOJIOBI.
Crnenure 3a U3MEHEHUSIMU JJAaBJICHUS B TeUeHUE 4-5 MUH.

[ToBTOpPHUTE SKCIEPUMEHT, B35IB BMECTO YHCTOIO MTOPOLIKA KEJI€3a CMECh MOPOLIKOB MEJIU U
xKenesa.

Kaxk n3menunacey ckopocth peakunu okuciienus? Kak nsmenunocs naBienue 3a 4—5 MuH?
Pe3ynbTatel uaMepeHuii/HadmoaeHui

Ne onmbiTa  [CocTraBTBépAoidasel JlaBnenunerasa, klla

K HawamyonsiTa Uepes 5 MuUHyT A
1 DKeneso
2 DKeneszo + menp
Bui6oowi:

OTpa3I/ITL MPUYIUHBI UBMCHCHUS JaBJICHUS B KOHGG, BJIMAHUC MCIU Ha CKOPOCTb MPOUCXO0- AAMIUX
IMpoOLECCOB.
KOHmpO]Zbele 60npocsl.

1. Kax n3mensiercss KOMM4ecTBO BelIecTBa ra3a Bo Bpems skcniepumenta? [louemy? Kakoit
ra3s norJyomnaercs?



2. BynyTt au npoucxoauTh K3MEHEHHUS KOJMUYECTBA ra3a, €ClIM MOPOIIOK jKejie3a HAaChIaTh
B CYXYIO KOJIOY?

3. Kak nanuune Meau BIMsIeT Ha CKOPOCTh OKHCIeHHs xene3a? OTBeT 00ocHYyilTe.

4, 3anummnTe ypaBHEHUE PEaKIMi OKUCIICHHS Kelle3a KUCIOPOIOM BO3/yXa B
MIPUCYTCTBUU BOJIBI.

5. 3amanue s noarorosku k 'UA, BITP

Bribepure 1Ba BEICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O JKeJIe3€ KaK XMMHYECKOM DIIEMEHTE.

/) Keneszo peazupyem c xnopom.

2) JKenezo bvicmpo pacaseem 60 61ax4CHOM 8030)Xe.

3) Tupum senrsemcs colpbém 015 NONYUeHUs dHcelesd.

4) T'emocnobun, cooeparcawuii sHcenezo, nepeHoCun KUciopoo.

5) B cocmag parcasuunvt 6xooum xiceneso.

6. 3amanue s pa3BUTHS GYHKIMOHATIHHON TPAMOTHOCTH

Monogast xo3siiika oBecusa CynuTh 0elbE Ha XKeIe3HYI0 IIPOBOJIOKY, HATSIHYTYIO BMECTO
0enpeBOro IMHYypa Mexay croiikamu. Korja 0enb€ BbICOXIIO, X0341Ka 00OHapyXUjla Ha YUCTOM Oelbe
XKENTO-KOpUUHEBbIE N0JI0chl. Kak 00BsCHUTH nosiBIeHUE OypbIxX NaTeH Ha Oenbe? Kak xo3siike
M30aBUTHCS OT ATHUX IIATEH?

nHoMoub YYUTEJIIO
[Tepedenn TemM ydeOHO-HCCIIEIOBATENHCKON U TIPOEKTHON JEATEIHHOCTH MTKOJLHUKOB
[IporpamMoii TpeyCMOTPEHO BHITIOJIHEHHE 00y9aeMbIMHU UCCIIEIOBATEIbCKUX U TPOEKTHBHIX padboT. B
KayecTBe MprUMepa MPUBEACHBI HEKOTOPbIE TEMbI padoOT.

1. N3ydeHue 1menoyHOCTH pa3IuiyHbIX COPTOB MbLIa U MOIOIIUX CPECTB.

2. HNHnukaTopHbIe CBOMCTBA Pa3IMYHBIX PACTEHUH U IIBETOB (C onpenenenrem pH
pacTBOpPOB).

3. Ompenenenre KadecTBa XJIeOOMEKapHOW MyKHU U xJjie0a.

4, Omnpenenenre KayecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

S. Omnpenenenre 3aBUCUMOCTH M3MeHeHUs pH 11e1bHOTO U MacTepru30BaHHOTO MOJIOKA OT
CPOKOB XpaHEHHUSI.

6. N3yuenue 3¢ (HeKTUBHOCTH PA3IUYHBIX COJEBBIX IPETIOK.

7. KoHcTpynpoBaHue «XUMHUYECKUX TPENOK», OCHOBAaHHBIX Ha XMMHUYECKUX PEAKIUAX.

8. CuHTe3 «MallaxuTa» B Pa3InYHBIX YCIOBUSX.

9. N3ydeHnue koppo3uu xeine3a B pa3IMuHbIX YCIOBHSIX.

10.  BuusiHue cBeTa M KUCIOPO/Ia Ha CKOPOCTh PAa3JIoKEHHs PACTBOPA HOIUIA KaJTHSL.

11. Omnpenenenre KayecTBa BOJAOTIPOBOJIHOM BO/IBL.

12.  JKéctkoctb Bobl. CrIOCOOBI ONpeeIeHuUS KECTKOCTH BOJIBL.

13.  Bymaxuas xpomatorpadus. Xpomarorpapudeckoe pas3aeiicHue BEIEeCTB.

14, XpycranbHoe cTekI0. MOXHO JIK UCII0JIb30BATh TS XPAHCHHUS TTHIIH?

IlepedyeHb AOCTYMHBIX UCTOYHUKOB MH(POPMALIUU

B pasnene npencraBieH CIUCOK KHUT U CCBUIOK Ha CaiThl, B KOTOPBIX Oosiee MoApoOHO
OCBEILIEHbI Pa3JIMYHBIE ACMIEKTHl pACCMATPUBAEMBIX BOIIPOCOB. MIX MOKHO PEKOMEHIOBATh KaK
YUUTENI0, TaK U 00y4aeMbIM, IPOSIBUBILNM HHTEPEC K U3ydaeMoil Teme.

1. Bacunses B.I1., Mopo3zosa P.I1., Kouepruna JI. A. IIpakTukyM 1o aHaauTH4eCKON
xuMuu: Yueb. nocobue i By3oB. — M.: Xumus, 2000. — 328 c.

2. I'pocce 3., Baiicmanrtens X. Xumus ai1st 1100603HaTeabHbIX. OCHOBBI XUMHH U
3aHuMarenbHble onbIThl. I'JIP. 1974. Ilep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.

3. Heprronsi B. @. Mup Boasl. — JI.: Henpa, 1979. — 254 c.

4, Kumun JI. M. O0mas xumus. [Ipaktukym L-Mukpo. PykoBoACTBO [Uist CTYA€HTOB. —
M.: MI'I1Y, 2006. — 322c.
S. Hcnonbs3oBanue nudpoBbIX 1abopaTopuil Mpu 00y4eHUN XUMHUH B CPeHEN IIKote/

becnanos I1. U. lopodpees M.B., Kumun J[.M., 3umuna A.U., Opxexosckuii [1.A. — M.: BUHOM.
JIaGopatopus 3Hanmii, 2014. — 229 c.



6. Kpucramnel. Kpucramnorunparsr: Metoauueckue ykazanus K 1a00paTOpHBIM paboTaM.
Mudraxosa H. 11, ITerpoa T. H., Paxmarymnuna U. . — Ka3zans: Kazasn. roc. Texnoi. yn-t., 20006.
— 24 c.

/. Jleencon M.A. 100 BorpocoB u OTBETOB 10 XUMHUHU: MaTepuansl AJs IKOJbHBIX
pedepa- ToB, pakyIbTaTUBHBIX 3aHATHI U CEMUHAPOB: YdyeOHOoe nocodue. — M.: «/3aaTenbeTBo
ACT»:

«U3narensctBo Actpensy, 2002. — 347 c.

8. Jleercon 1. A. Xumuueckue peakiuu: TermioBoi 3 peKT, paBHOBECHE, CKOPOCTh. —
M.: OOO «M3narensctBO AcTpens, 2002. — 192 c.

9. Jypse 1O. YO. CnpaBounuk no aHanuruyeckoit xumun. — M.: Xumus, 1971. — C.
71—289.

10.  Hazaposa T.C., I'pabenkuii A.A., Jlaposa B. H. Xumuueckuii 5KCIIEpUMEHT B MIKOJIE.

— M.: IIpocsemenue, 1987. —240 c.

11.  Heopranmueckas xumusi: B 3 1./ ITox pen. FO. /1. Tperssikopa. T. 1: ®dusuko-
XUMHUYECKHE OCHOBBI HEOPTaHMYECKOW XUMUU: YUEOHHK I CTY/. BBICII. y4ueO. 3aBenenuii/M. E.
Tamm, 1O. [I. TperbsikoB. — M.: U3natensckuii meHTp «Akagemus», 2004. —240 c.

12. [TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BelecTBO B Mupe. — M.: [legaroruka, 1976.
— 96 c.

13. CrpenbaukoBa JI. H. 13 gero Bcé caenano? Pacckassl o BenjectBe. — M.: Sy3a-mipecc.
2011. — 208 c.

14. CycnennukoBa B.M, Kucenesa E. K. PykoBoACTBO O TPUTOTOBIEHUIO TUTPOBAHHBIX

pactBopoB. — JI.: Xumus, 1967. — 139 c.
15.  dapaneii M. Uctopus ceeun: Ilep. ¢ aurn./ITox pen. b. B. HoBoxxunosa. — M.: Hayka.

I'maBHas pemakius pusnko-mareMarudeckou auteparypsl, 1980. — 128 c., nin. — (bubimoreuka
«KBaHT»)
16. Xomuenko I'. T1. ,CeBacthanoBa K. 1. OkuciIuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

— M.: IIpocsemenue, 1989. — 141 c.

17. Ounukionenus s aerei. T. 17. Xumus / ['nas. pea.B. A. Bonoaun, Bea. Hayd. pes.
U. Jleencon. — M.: AanTa +, 2003. — 640 c.

18. Optumo JI. Bona: kHura o caMom Ba)KHOM BeIIeCTBE B MUpe: niep. ¢ pun. —M.:
KommnacI'un, 2019. — 153 c.

19. UYeprros U.H., )Kykos I1. H. Xumudeckuii 3KCIIEpUMEHT € MaJIbIMUA KOJIMYECTBAMU
peaktuBoB. M.: [Ipocsemenue, 1989. — 191 c.

20. Caiit MI'V. IIporpamma Kypca XUMUM Ui ydamuxcss 8—9 kiaccoB

00111e00pa30BaTEIIbHON IITKOJIBI.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UIIU. OTkpeITHIi OaHK 3aaaHU 7151 GOPMUPOBAHUS €CTECTBEHHO-HAYYHOU
I'PAMOTHOCTH.

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22.  Caiit Enunas komutekius nupoBbix 00pa3oBaTenbHbIX pecypcos. http://school-
collection.edu.ru/catalog.

23. Caiit @enepanbHblil IEHTP HHPOPMAIMOHHO-00pa30BaTENBHBIX PECYPCOB.
http://fcior.edu.ru/



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

