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Tema ypoka: «O0mue XuMu4ecKne CBOMCTBAa KHCJI0T»

Tun ypoka: ypok OTKpBITHS HOBBIX 3HAHHM, MPUOOPETEHNS HOBBIX YMEHUI 1 HABBIKOB C IPUMEHEHNEM HH()OPMALIMOHHO — KOMMYHHUKAIlMOHHBIX TEXHOJIOTUH,
Ha OCHOBE TEXHOJIOTHU JTUYHOCTHO-OPHUEHTHPOBAHHOTO 00y4EHUSI.

HHaHpreMbIe pe3yabTarThl.
JIMYHOCTHBIC.

qbopMupoeczHue OomeentCnMeeHH020 ONMHOUEeHUA K Y4EeHUI0, 20moeHocmu u cnocobrocmu K camopaseumuro u caM006pa306aHui0 HA OCHose momueauyuu
K 06y’i€HuIO U NO3HAHUIO,

@opmuposanue nompebHocmuU 8 CHPABEOIUBOU OYEHKE OOCMUSHYMBIX PE3YIbMamos;

OCO3HAHHUBILL 8bIOOP U NOCMPOeHUe OdNbHeluel UHOUBUOYAIbHOU MPAeKMopUuu 00pa308anus,

Gpopmuposarue y8aiCumenbHo20 OMHOULEHUsL K MPYOY;

Gopmuposarue yerocmHo20 MUPOBO33PEHUs, COOMBEMCMEYIOWE20 COBPEMEHHOM) YPOBHIO PA3GUMUSL eCMECBEHHOHAYYHBIX OUCYUNTIUH;

Gopmuposarue KOMMYHUKAMUBHOU KOMNEMEHMHOCIU 8 OOWEHUU U COMPYOHULECMBE CO CBEPCIMHUKAMU, 83DOCIbIMU 8 NPOYecce 00Pa308amelbHOl
oesamebHOCu,

OCO3HAHUE YEHHOCMU DJICU3HU, OMBEnCMBEHHO20 OMHOWEHUS K C80eMy 300p06bl0, YCMAHOBKU HA 300pO6bll 00pa3 JHCU3HU, HeoOX00UMocmu
cobnio0eHus: npaguil 6e30NacHOCmu NPU 0OPaeHUU ¢ XUMUYECKUMU 8eujeCmEamil 8 ObImYy U peanrbHOU HCUSHU

METaIIpeaAMETHBIC.

bazoBrie 1ornueckue HeﬁCTBHH:

YMEHUEe UCnol1b306anib npuéMbl J102UUECKO20 MBIUJIEHUA NPU OCBOEHUU 3HClH1/ll/7;

VMeHue NPUMeHAMb 8 Npoyecce NO3HAHU NOHAMUS (NpeOMemHble U MemanpeomMemuble), CUMBONUYEeCKUe (3HAKOBbIe) MOOeNU, UCTOb3YeMble 8 XUMUL,
npeobpazoevleams WUPOKO NPUMEHSEMble 8 XUMULU MOOEIbHble NPEOCMAGIEHUsT — XUMUYECKUL 3HAK (CUMBOJ dNleMeHma), XuMuyeckas Gopmyia u
VPasHeHue XUMU4ecKoll peakyuy — npu peulenuy y4ebHo-no3Ha8amenlbHuIX 3a0a4;

gblABIIeHUe OOWUX 3AKOHOMEPHOCMEU, NPUYUHHO-CTIe0CBEHHbIX C853ell U NPOMUBOPEUUll 8 U3YUAeMbIX NPOYeccax U sA8NeHUsX,

VMeHue npednazams Kpumepuu 071 8bIA6LeHUs IMUX 3AKOHOMEPHOCMEN U NPOMUBOPe UL,

VMeHUe camocmosamenbHo 8blOUpams cnocod peuieHus yueoOHou 3a0ayu.

bazoBrie nccaenoBaTeabCKrue ASHCTBUS.

YMeEHUe UCnojb306amb nOCMAEIEHHbIE B0NPOCHL 8 KAYECMEe UHCMPYMERMA NO3HAHUA, d MAKICe 6 Kauecmee OCHOBbl ona ¢OpMup0861HM}l cunomesbl
no npoeepKke npasulbHOCMU 6blCKA3bl6AEMbIX cyofc()eHuﬁ;
npuo6pemeHue onvlma no niaHupoearuro, opeaHusayuu u I’lpOGQOéHZ/I}O YUYEHUYECKUX IKCNEPUMEHMOE. YMEHUe HaOI0ams 3a X000M npoyecca,

CAMOCMOAMENbHO NPOSHOZUPOBAMb €20 pe3yIbmam, Gopmyauposams 0000ujeHUs U 8b1600bl NO PE3YIbMAMAM NPOBEOEHHO20 ONbIMA, UCCIE008AHUSL,
cocmasnsims omuém o npooelanHol pabome;

Pabota ¢ unpopmanueii:

VMeHue 8bloupamv, AHAIUUPOBAMb U UHMEPNPEMUPOBAMsb UHDOPMAYUIO PA3IUYHBIX BUO08 U (POpM npedcmasienus, NOAYYAemylo U3 pPAa3Hbix
UCTNOYHUKOS,

YMeERUe NpUMEHANb pasiludrHvle Memoovl u 3anpocsl npu noucke u 07’1’160p€ qubopMauuu u coomeemcmeyrouux aaHHle, HeoOX00UMBIX OJI51 BbINOJIHEHUS
yll€6Hblx U NO3HABAMEILHBIX 3A0AY onpe()eﬂéﬁﬁozo muna,



YHuBepcaabHble KOMMYHUKATUBHBIE IECTBHUSL:
® yMeHUe 3a0asamv GONPOCHL (8 X0de Ouanoea U/uiu OUCKYCCUU) NO CYuecmsy o00Cylcoaemol memvl, GOpMYIUPOSAmMb CE80U NPEOIONCEeHUs
OMHOCUMENLHO BLINOTHEHUS NPEONONHCEHHOU 3a0aylU,
® npuobpemenue onvima NPe3eHMayuy pe3yibmamos 6blNOIHeHUs XUMULECKO20 dIKCnepuMenma (1abopamopno2o onvima, 1a00pamopHol pabomul no
UCCTIe008AHUIO CBOUICME Belyecms, YieOH020 NPOeKma,),
®  3QUHMEPECOBAHHOCMb 8 COBMECTHOU CO C8ePCIMHUKAMU NOZHABAMENbHOU U UCCIe008AMENbCKOU OesMeNIbHOCIU NPU PEUEHUU 803HUKAIOWUX NPOOiem
Ha OCHOBe Y4éma oOWux UHMepPecos U Co2NAcO8aHUs NO3UYUIL.
YHUBepcallbHbIC PETYJISITUBHBIC JICHCTBUS:
®  VYMeHUue CAMOCMOAMENbHO ONpedenims yeau OesmenbHOCmUY, NIAHUPOBAMb, OCYWeCmeEIsamb, KOHMPOIUPO8aAms U Npu HeoOXo0uMocmu
KOppeKmupogams  C8010  0esimelbHOCmb, 8bloupams Hauboree 3Pgekmusuvie Ccnocobbl peuleHus YUeOHbIX U NO3HABAMENbHBIX 3a0ad,
CAMOCMOSIMENLHO COCMABISIMb UU KOPPEKMUPOBAMb NPEONONCEHHBL Al2OPUMM OeUCMBULL NPU GLINOIHEHUU 3A0AHULL C YYEMOM NOJYYEHUS HOBbIX
3HAHUL 00 U3YUAEMBIX 00BEKMAX — BeUeCmBaX U PeaKyusx,; OYeHUusams CoOOmeemcmaue noay4eHH020 pe3yibmama 3aa6/1eHHOU yeu,
®  YMeHue UCNONb308aMb U AHATUZUPOBAMb KOHMEKCMbl, npediazaembvle 8 YCl08Ul 3a0aHull.
[PEIMETHBIC:
HAxXo0ums OMauyumesnbHvle 0COOEHHOCMU 8 CIMPOEHUU OCHOBHBIX KIACCO8 HEOPSAHUYECKUX COCOUHEHUTL,
KAACCUpuyuUpo8ams HeopeaHudecKkue 6eujecmsd,
onpeoensims Kiaccol COeOUHeHUll no hpopmyiam,
onpeoenams coCmas geujecms no ux popmynam,
cobn00ams npasguia 6e30nacHol pabomuol NPU NPOGEOeHUU ONbIMOG,
00BACHAMb NOHAMUS (PEAKYUS HEUMPATUZAYUUY, KUHOUKAOPBLY, (PO HANPAACEHUTI MEMATLI08Y;
onpeodenams cmeneHb OKUCIeHUs KUCTOMHO20 OCIMAMKA U COCMABIAMb QOPMYIbl KUCTIOM,
AHATU3UPOBAMb XUMUYECKUEe CEOUCMBA KUCIOM,;
00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECMEAX,

KPUMu4ecKyu OmHOCUMbCS K NCe8OOHAYUHOU UHDOpMayuL,
®  0CO3HABAMb 3HAYEHUE MEeOPEeMUUECKUX 3HAHUL N0 XUMUU 01 NPAKMUYECKOl 0esimelbHOCMU 4el06eKd.

Metoabl: POOIEMHBIN, YACTHYHO MOUCKOBBIH.
CpeacrBa o0y4yeHHsi: KOMIIBIOTEPHAsS MPE3CHTAIMS, MATHUTHAS IOCKA, XUMAYECKOE 000PY/T0BaHHE U PEAKTUBBI, pa3IaTOYHBIA MaTepual (MapuIpyTHas KapTa
ypoKa, TabJIKIIa PaCTBOPUMOCTH, HIEKTPOXUMUYCCKUN PSIJT HATPSDKEHUH METAJIOB, IEPHOAMYECKAs CHCTEMA)

Ipunoxenus:
1. MapupyTHBIii JIUCT YPOKA.
2. NHTepaKkTHMBHOE TeCTHPOBaHHe (MyJbTHMeIHITHOE NPUJI0KEHHE)
3. HNHTepakTHBHAs Mpe3eHTAIUS.



TexHoJIOTHYeCKAs KAPTa YPOKa

Orarsl 1 IIe11 ypoKa Ha JlesTenbHOCTD JlesTenbHOCTD yUuTeNs XoJ ypoka, 3ailaHusl IS yJaIIuXCsl, BBITTOTHEHHE KOTOPBIX IInanupyemsle pe3yabTaThl
Ka)kZIOM 3Tare YUEHHUKOB MPUBEAET K JOCTIKECHUIO ITIAHUPYEMBIX PE3yIbTaTOB [IpenmerHsbie yyv[
OpraHu3anuoHHBI 3TN IIpusercTByroT IIpuBeTcTBYET YYEHUKOB, JInunoctrele YY1
Lenv  Odannmoco  smana: | YIHUTENd, CIyIIAlOT IIpOBEepsieT  TOTOBHOCTb TOTOBHOCTb K
nooeomosums yuaujuxcsi Kk | HACTPaMBaIOTCS Ha ydamuxcs K YPOKYy, PaBHOIIPABHOMY
pabome na ypoxe. paboTy Ha ypoKe. cO3JaeT IMOLUOHATBHBIN COTPYJHUYECTBY;
HACTpOH. no0OposkenaTeaIbHOe
OTHOIIIEHUE K
y4acTHHKaM
00pa3oBaTeILHOTO
mmpoliecca.
KoMMyHHKaTHBHBIE
VYV I:
[IposBnenue
BHIMAaHUS K
OKPY’KaIOIIHM.
MoTHBalMOHHO- Bocnpunumaror Ipenmaraer  ywamumes | Onurpad ypoka: « Ym 3axnrouaemcs He moavko é 3Hanuu, Ho u ¢ | IlpusHaku knaccoB | Jluunoctheie YV /I:
OPHEHTUPOBOYHBII 3TaN HH(OPMAIHIO. BCIIOMHHTB, YTO OHH YK€ YMEHUU nPUNAzams 3HAHUE HA 0efley. HEOPTraHUYEeCKUX MIOJIOXKUTEIILHOE
Lenv  oannoco smana: 3HAIOT 0 KJaccax Apucrotenb COEMHEHU], 0 | OTHOIIECHHUE K
obecneyums Momugayuio | AHAIN3UPYIOT HEOPraHU4eCKUuX KOTOPBIM MOXHO | YUYEHHMIO, JKeJIaHHUe
u npunamue yyawumucs | UHGOPMAIHIO. BEIIECTB. YuebHas 3a1a4a Ppa3IHIuTh pruoOpeTaTh HOBBIE
yenell u 3a0a4 ypoxda. Kaxnpiit kmacc coeaMHEHU HMMEET CYyIIECTBEHHbBIM MpHU3HAK, | HEOpraHUYecKue 3HAHUS.
Vyamuecs BoisiBnsier 3aTpyJHeHue: B | KOTOPBIN MO3BOJSIET HAM OTJIMYKUTH OJUH KJIACC COCIMHEHMH OT | BELIECTBA; PerynsatuBnbie
BCIIOMMHAIOT TO, YTO YeM CIIOHOCTh M3yUeHHs | JApPyroro kiacca. HaszoBure »o5Tu mpmsHaku (paboma ¢ | ompexaeneHue KiaccoB | YVYI:
UM YK€ H3BECTHO TI0 Tembl «KHUCIOTBI», Kakue | npesenmayue). COeTMHEHNI 10 | yMEHHeE ONpEeIeNiTh
JTaHHOU TeMme, 3HAHUSI HEOOXOAUMBI ISt bopmynam. LIeJIX U CTaBUTh

IOo4YEPEAHO
BbICKA3bIBArOTCH.

BcmomunaroT
CYLIECTBEHHBIE
MIPU3HAKH KaXJIOTO
KJ1acca
HEOPraHUYEeCKUX
COEIMHEHHIA.

Pemator
HHTEPaKTUBHBIN TECT,
OLIEHUBAIOT CBOU
3HaHus (TI0 IIKaje
OIICHKH).

OTBeyaroT Ha
BOl'lpOCbI y'-l UTECJIA.
Oco3HarT
BBISIBIIEHHOE

TTOJTHOTO MMOHUMAaHUS
TEMBI, 4TO HMEHHO
co3/1aeT pooiemy,
moMoraeTr HalTH
oOyuaromumcst
MIPOTHBOPEYHSL.

BoinonHuM 3asaHue — peldM UHTEPAKTHUBHBIA TeCT, KOTOPBIH
MOMOXET HaM aKTyaJM3UpOBAaTh 3HAHMS MO ATHUM TeMaM (OJWH
YYEHUK BBITIOJHIET HHTEPAKTUBHOE TECTUPOBAHUE HA KOMIIBIOTEPE
Y JIOCKH, OCTallbHbIE Ha MecTax). OLeHnTe CBOU 3HAHMUS, TIOJIB3YSICh
IIIKaJIOM.

Ham YPOK TIOCBAILIEH OJHOMY U3 OCHOBHBIX  KJIaCCOB
HEOPTraHNUYCCKUX COGZ{HHGHI/Iﬁ — kucinoram. B MpeaplAymux
paszaeciiax Bbl YK€ HEOAHOKPATHO CTAJIKUBAJIUCh C TEMU UJIM UHBIMU
KHCJIOTaMH.

Uro BB yoke 3HaeTe 0 KkucinoTax? (becena ¢ ohopmireHHEM TaOIUIIBI
HAa JIOCKE)

Yto BBI 3HAETE O KUCIOTAX? YT0OKI BBl XOTEIH 3HATH eme?

Xumuueckue GopMyIIbl [Tpumenenue

OHpeIIeHeHI/Ie XUMHYECKHE CBOMCTBA

CocraB

Knaccuduxarmro

Haxoxxnenue B mpupone

3aj1auuy,
HEO0OXOIMMBIE TS
ee JOCTIDKECHUS;
[UIAHUPOBATh
NIeATENBHOCTD B
COTPY/IHHYECTBE C
YUHTEIEM U
OJTHOKJIACCHUKAMHU.
[To3naBaTenbHbIE
YV

OCO3HAIOT
MOCTABJICHHYO
3aj1a4y, CIyIIaoT,
U3BIICKAIOT HYXXHYIO
HHPOPMAIHIO,
OCYIIECTBIISIOT
aHanm3, Ie1alT
BBIBO/JIbI,

yMEIOT
pacmmdpoBaTh
CJIOBO.




3aTpyAHECHHE
(mpobnemy)

DopMyupyIOT HEeTH
ypoxa.

IIpennarator mytu
JOCTIDKEHUS
MOCTaBJICHHOI IeTH
yYpOKa, OIPEACIOT
XOJ AeSITeNFHOCTH Ha
YpOKe JUIsl pellieHus
y4eOHOM 3agaun

HpaBI/ma TCXHUKH

0€30I1aCHOCTH

Du3nyecKue CBOMCTBA

A Tenepb NOCMOTPHUTE Ha HAIly CXEMY, YTO MbI HE 3HAEM CaMOTo
TJIABHOT'O O KHUCIIOTax?

Chopmymnupyem menu ypoka. Kakyro yaeOHy0 3a/1a9y MBI JTOJKHBI
[pemuTs?

YTO HaM HYKHO MMOBTOPUTH?

Urto HaM HY>KHO U3Y4UTH?

UeMy MBI IOJDKHBI HAYUUTHCA?

OnepanuoHHo-
HMCIOJHHUTEJbCKMI 3Tan
Lenv oannoeo smana:
Paspabomka nnana Ona
peuwienus_y4ebHol _3adau,
paccmompeHue
NPeONONCEHHBIX
obyuarowumucs
6apuanmos, nouck
ONMUMATLHO20 PEUUEeHUSL.
Peanuzayuss  gvl6pannozo
niana no peuenuio
npoobaemul. Paboma
obyuaiowuxcs emecme ¢
yuumenem, UHOUBUOYATLHO
u 6 napax.

DopMyIUPYIOT
OIIpEeZIeNICHNE KUCTIOT

Kuciomwr - osmo
COJICHblE Beuecmsd,
MOJNIEKYIbl  KOMOPbIX
cocmosim u3 amomos
6000p00a u
KUCTIOMHO20 OCMamKa

VcTanaBIMBaOT
MPUIUHHO-
CIIC/ICTBEHHYIO CBS3b
CTPOEHUE-------
CBOMCTBA-------
[MPUMEHEHUE

IIepeuncnsior
METO/IbI XHMHH,
HEOOXOIUMBIE TSt
JOCTVOKEHUSI LISITH
ypOKa U perieHus
y4eOHOI 3a1a4n

Paboratot ¢
MapuIpyTHOH KapToi
ypoxa.

Crymator
OOBSCHEHHS yUUTEINs
0 (pU3HIECKUX
CBOUCTBAX KHUCIIOT U
JIeNA0T 3aIMCH B
MapIIpyTHOH KapTe.

IIpoBomut Oeceny,
aKTYaJIM3UPYIOLIYO
3HaHUA OOydYaroIuXCcs O
CTPOCHHH KHCIIOT.

IIpoBogur
JIEMOHCTPALlMOHHBIH
skcriepuMeHT (Nel u Ne 2)

OObscHIET (U3NUECKHE
CBOMCTBA KMCIIOT

Opranmsyer paboty
00yYarOIIUXCSI no
MPOBE/ICHUIO
XUMHYECKOTO
9KCIIEPUMEHTA,
BBICTyIIaeT B POJIK

KOHCYJIbTAaHTa BO BpeMsI
BBITIOJTHEHUSI
oOyyaromumucs
11a00pPaTOPHBIX OIBITOB.

OOBsicHIEeT 00yYaroIUMCS

TOHATHSA «pAaa
HaHpSDKeHI/Iﬁ METAJIJIIOB»,
«peakuus
HeﬁTpaﬂPBaHHH»

YuebHas 3a1aua
OT 4Yero 3aBUCAT XUMHYECKHE CBOWCTBA KHCIOT? (OT CTPOCHHUS).
Kakne oco6eHHOCTH CTpOEHHS KUCIOT BB 3HaeTe?

[lpn w3ydYeHNMHM XUMHHM MBI NPUIEPKUBAaEMCsl OOIIEro HpaBHIiIa
H3y4aeM CTPOEHHE, 3aTeM CBOWCTBA BEHIECTB, a 3aTeM HX
npumeHenue (Ha gocke cxema: CTPOEHUE------- CBOMCTBA---
----- I[MTPUMEHEHMUE).

Kakne mMeTonpl XMMHH BBl 3HAaeT€ M KaKWE U3 HUX MOTYT OBITh
MIPUMEHEHBl Ha CETOJHSIIHEM YpPOKE Ul TOTO, YTOOBI MOTIH B
TIOJTHOM Mepe JOCTUYb IEeTH ypoKa?

U3BecTHBI aHMMiCKUil  (QU3HK-DKCIEPUMEHTATOD W XHUMHK
Maiikn ®Dapaneit roBopun: «Hu oona nayka He Hysicoaemcs 6
oKcnepumenme 6 makoil cmenenu kak xumus. Ee ochoeHvle
3aKOHbL, Meopuu U 8bl800bl Onupaiomcs na gakmol. Ilodmomy
NOCMOAHNbLIL KOHMPOIb ONBIMOM HE0OXO0UM...»

ITo cBoMM GHU3MIECKHM CBOMCTBAM KHUCIIOTHI SIBISIFOTCS KUAKAMHA
BEIECTBAMH, HO CPEIH HHX BCTPEUAIOTCSI W TBEPIbIE, HAIPHMeEp
oprodochopHas M KpeMHHEBas KHUCIOTHL. B OCHOBHOM Bce
KHUCJIOTBl pacTBOpUMBEI B Boze. Ho ecTb u HepacTBOpuMBIE:
KpeMHHEBasi KHCIOTa. VI3BeCTHO, YTO HEKOTOpbIE KHCIOTHI
neryune BemectBa: CuibHOE pazapaxaroliee IelcTBHE Ha
CIM3HUCTBIE OOOJIOYKM ABIXATEIbHBIX MyTeH W TJa3 OKa3bIBAIOT
JBIMAIINE KUCIOTHl (KOHIIEHTPHPOBAHHBIE COJITHAS W a30THas
kucnoThl). CONIHYIO KUCIIOTY YacTO Ha3bIBAIOT «IBIMSINCH», TakK
KaK OHa BBIJIEISET Maphl XJIOPOBOAOPOIA, BCTYNAIOIIHE B PEAKIIHIO
¢ BJIaroif Bo3ayxa u 00pasyroline KUCIOTHBII TyMaH.

CrnoBa «KHCJIOTa» M «KUCIBIH» HE 3psA UMEIOT OOUIMH KOpEHb.
PaCTBOpr BCE€X KUCJIOT KMCJIBI Ha BKYC. Br1 HaBCPHAKaA 3HACTE, YTO
YKCYCHasi, JTUMOHHas, acKOpOMHOBas KHCJIOTa KHCJble Ha BKYC.
Kaxxap1if mpo6oBai 3TH KUCIIOTHI, T. K. OHH NHIIEBHIE, T. €. BXOJST
B COCTaB NPOAYKTOB NMHUTAHUS W MMEIOTCS Ha KyxHe. Ho He Bce
KHCJIOTBI MOXKHO ITpo0OOBaTh, TaK KaK MHOTHE M3 HUX ONACHBI U

- 3HaTh onpeeicHHe,
COCTaB KHCJIOT M X
KJIACCU(HKALIHIO;

- 3HaTh HOMEHKJIATYPY
KHCIIOT

- 3HaTh npaBuIa
TEXHHKU
6€30MacHOCTH MpH
paboTe ¢ KUCIOTaMH;
- 3HaTh MOHATHUS
«peakmus
HEUTpaIU3aumny,
CHHIIIKATOPBD), P
HanpspKeHUR
METaJUIOB)

- YMerTb omnpeneniTh
CTEIeHb OKHUCIICHUS
KHCIIOTHOTO OCTaTKa 1
COCTaBIIATH (POPMYJIBI
KHCIIOT;

- Y™MeTh
AHAJIN3UPOBATH
XHMHUYECKHE CBOICTBA
KHUCJIOT

[lo3naBaTenbHbIE
YV
OCYILECTBIISAIOT
aHaau3, 0000IIeHwe,
JIeTIaloT BEIBO;
OCO3HAIOT
MIOCTaBJICHHYIO
3a1ady, BBITOJHSIOT
IKCIIEPUMEHT;
YCTaHaBJIMBAIOT
HNPUYUHHO-
CIIEZICTBEHHBIC
CBSI3H.
KoMMyHHKaTHBHbIE
YV

BCTYMAIOT B
y4eOHBIH THanor ¢
YUHTETIEM,
YYacTBYIOT B 0OIIei
Oecene, cobmomast
HpaBUiIa PeYEBOrO
TIOBE/ICHUS;
dhopmynHpyroT
COOCTBEHHbIE
MBICIIH,
BBICKa3BIBAIOT U
000CHOBBIBAIOT
CBOIO TOYKY 3PEHHSL.
OcymecTBISIOT
COBMECTHYIO
JACATCIIBHOCTH B
napax ¢ yuéTom
IMOCTABJICHHBIX
y4eOHO-
MO3HaBATEIbHBIX
3a1a4; yMeoT




Hab6mogaror 3a
JIEMOHCTPALUOHHBIM
9KCIIEPUMEHTOM U
Ha3bIBAIOT IPU3HAKH
U yCIOBUS
XUMHUYECKOHN peakiuu

Bcenomunaiot u
Ha3bIBAIOT MPABHIIO
pa30aBiIeHNS KUCIOT

CaMOCTOATENBHO
MPOBOIAT
XHUMHYECKUH
SKCHEPHUMEHT IO
XUMHYECKHM
CBOMCTBaM KHMCJIOT

Pesynbraret
SKCIEPHUMEHTA
3aIICHIBAIOT B
MapuIpyTHBIH JIUCT.

JlenaroT BBIBOJBI U3
pe3yJIbTaToB
IIPOBEAEHHBIX
XUMHUYECKUX OIBITOB.

SJOOBUTBL. MBI 3HaeM, 4YTO B JIabOpaTrOpul HHUYEro Heb3s
npoboBaTh Ha BKyc. Bpems, Kkorga y XHMHKa OCHOBHBIM
HHCTPYMEHTOM HCCJIC/IOBaHMs ObUTH COOCTBEHHBIC OPraHbl YyYBCTB
JIaBHO TIPOIILIO.

A Kakue ele MpaBUJia TEXHUKA OE30MacHOCTH BbI JOJKHBI
co0moaTe npH padoTe ¢ KUCIoTaMu?

- Cxanky bpams 9muxemxotil 6 1a00Hb.

- Kpvlwky knacmo gepxmetl 4acmoio Ha CMOIL.

- IIpunusams 1,5 mn, eciu npunuiu 6oavuLe He GbLIUBAND
obpamHo.

- [Ipu npunueanuu nocieoH010 Kanuo CHUMAams.

- Pabomams nao nomxamu.

Uro nenath, eciy KUCIOTa MoTaia Ha KoKy ?

MHorue pacTBOPBI KHCIOT, OCOOCHHO €CIM OHH JOCTaTOYHO
KOHIICHTPUPOBAHHBIE 00JIa/Ial0T arpeCCUBHBIM, pa3pyIIAOIIHM
netictBueM. Tak KOHIEHTPUPOBaHHASI CEpHAast KUCIOTa O0YyTIIMBaeT
JpeBeCHHy, OyMary M Jjaxe caxap.

Jemoncrpanust onbiTa Ne 1: «O0yrimBaHue caxapHOH My IpbD»
[Ipu mepememmBaHUM CTEKISHHOW manoukoil 30 T caxapHOTO
MeCKa, CJIeTKa CMOYEHHOTO BOAOi, ¢ 30 MJI KOHIEHTPHUPOBAaHHOM
CEpHOM KUCTOTHI OypHO NMPOTEKAET peaKiiys OOyTINBaHUS caxapa.
OMnBIT IPOBOAAT B XUMHUECKOM CTakaHe eMKocThio 250—300 mut,
MOMEIIEHHOM B COCYJl C TEeCKOM WM Bonxoil. [lerumnparanus
TJIIOKO3BI M CaXapo3bl B 3TOM ClTy4yae MPOTEKaeT [0 yPaBHEHHIO
CsH1206 = 6C + 6H20 u C12H22011 = 12C+11H20.

HazoBuTe npu3Haku XUMHYECKOHN peaKkiuu:

Hzmenenue ysema,

Tlosenenue 3anaxa,

Yepnas macca yseauuusaemcs 6 pasmepax.

Bnaromapsi  BEIIENSAIOIIMMCS THPU  PEaKIUH HapaM  BOJBI
o0yriMBIIasicss Macca BCIyYMBAETCsl HAIoJo0Me YEepHOW IeHBI
Bapixanue napos u aspozoinst H2SO4 oueHs onacHo.

Xumuueckue odxicozu 6 Obimy 6bI3616a10M AKKYMYAAMOPHAS CEPHASL
Kucioma u CONAHAA KUCIOMA, UCNOAb3YeMds Npu NasHuu U
8xo0awas 6 cocmag sHcudkocmu 0 mvimvs 6ann. Obe Kuciomol
8bI3616AIOM 0JHCO2U KOJCU U BEPXHUX ObIXAMENbHBIX Nymell.
[onpoOHee co cBOWCTBaMU KOHIIGHTPUPOBAHHON CEPHON KHCIOTHI
MbI OyIeM 3HAaKOMUTBCS TTPU JTabHEHUIIEM U3YIeHHN XHUMHUH.

Yame Bcero B Ja0OpaTOpuM Ul TNPOBEAEHHS OIBITOB MBI
nojb3yeMcs pa30aBIeHHBIMHI KUCIOTaMU pa3HOil KOHLIEHTpaLUH.

Kakum mpaBuiioM HEOOXOAMMO MOJB30BATHCS MPU pa3baBIeHHH
KHCJIOT BOJIOM?

paboTathb ¢
Ppa3ITHIHBIMU
HCTOYHUKAMHU
nHdopmarmn.
PerynsatuBHbie
YV I:
CaMOKOHTPOJIb U
CaMOOIIEHKa
JIOCTUTHYTOTO
pe3ynbTaTa.
JInanoctasie YV /I:
CriocoOHOCTB K
CaMOOIIEHKE CBOMX
JIEHCTBUM.




Kucnorel Bcerga NpUIMBAIOT MEJICHHO W IIOHEMHOTY IO
CTEKJISIHHOM IaJI0uKe C PE3MHOBBIM OTPAHUYHUTENIEM B BOXY, a HE
HA000POT.

Y Bcex XHMHUYECKHX NPAaBUJI €CTh I1YOOKHii cCMBbICI.

IIpy cMeIIMBaHUM CEPHOW KHCIOTHI U BOABI BBIACISAETCS MHOTO
tera. Kucnora ropaszo Tsokenee Boabl. 11 korja Mbl ee BIMBAacM
MIOHEMHOTY B COCYZ C BOJOH, KMCJIOTa Cpa3y OTITyCKaeTCs Ha JHO,
W TPaHWNA, TAE BBIAEISETCS TEIUIOo, OKa3bIBAaeTCsl TTyOOKO IO
Boso. CMech HarpeBaeTcs IOCTEIIEHHO U PaBHOMEPHO CIIOBHO Ha
ropstaeil Imre. A eciii JINTh BOJY B KHCIIOTY, TO BOJIA pacTedeTcs
TOHKUM CJIOEM TII0 IIOBEPXHOCTH, Cpa3y »JKe€ Harpeercsi W
NPEBPAaTUTCS. B TMap — OYATO BOAY BBUIMIM Ha PacKaJCHHYIO
CKOBOPOZKY. ITap 3aXBaTUT OPBISTH KHCIOTHI, OHM MOTYT IIOIIACTh
Ha OJIeX ]y, Ha KOXY, BBI3BaTh 0XKOTH, IIOBPEAUTS I1a3a. BoT Takue
MOCTEACTBUSL MOTYT OBITH OT HECOOMIOACHUS TMPOCTOTO
XMMHYECKOTO NpaBHJIa.

Kakpe obmme XMMHYecKie CBOMCTBA €CTh Y KHCIIOT?

Ilepexomum Kk abOpaToOpHOMY SKCIICPHMEHTY. BolmonHeHHe
3amaHuil OyAeT OCYIIEeCTBIATECS B MApax.

[Nepeuncnum xumMHudecKkoe 000pyOBaHNUE, IEPEUNCINM U HA30BEM
PEaKTHBBL

[ToMHUM, YTO TIPH BBIMOJIHCHUH XUMHUYECKOTO 3KCIICPUMCHTA B
KJlacce HYKHO COOJIIONATh THUINMHY M €IIe OJHO MPABUJIO - OMBIT
HAaXOMUTCA B OJHUX pykax. Pacmpenmemutre mpoBeacHUE
JKCTEpHMEHTa B CBOCH mape. 3amoOMHHUTE, YTO B JIIOOOM
KOJUICKTHBHOM JIeJie Hy)KHa COTJIACOBAHHOCTD JAeiCTBHIA!

JlaGopaTopublii onbIT Ne 1 (¢ 00bsCHEHHEM YIUTEIS)
[Ipobnema: naHel Tpu HyMEpOBaHHBIE MPOOUPKHA C PAacTBOPAMHU
BEILIECTB, B OHOM N3 IPOOUPOK — KKCIIOTA, ellie B OJHOM Bo/Ja, a B
Tpetbell 1menoub. OMNBITHBIM IyTeM OIpeNeNuTe, B KaKOH
MPOOHpPKE HAXOIUTCS KUCIIOTA.

[JaBaiite mnpoBeneM MBICIEHHBIM JKCHEPUMEHT U COCTaBUM
QITOPUTM JIEHCTBUH.

A Kax J10Ka3aTh, 4TO JIUMOH COZICPKUT B CBOEM COCTaBe IMMOHHYIO
kucaoTy? Jlokaxure.

BbIBOZ: MHAMKATOPHI M3MEHSIOT CBOW IIBET M3-3a TOTO, 4YTO
KUCJIOTa WM 1I1eJ0Yb BCTYHAalOT C HUM BO B3auUMOJEHcTBHE,
mpudeM  0o0pa3yloTcss YacTHIBl  (MOJEKYNbl WA  WOHBI),
OKpaIlIeHHBIC B XapaKTepHbIA IBeT. [IpruiHa H3MEeHeHus IBeTa —
W3MEHEHUSI B CTPOCHHHM MOJIKYJ] HHAWKATOpPa B KHCIOH |
LIEJIOYHOM cpene

JlaGopaTopublii onbIT Ne 2 (¢ 00bACHEHUEM YUMTENS)




PaccmoTpuTe 0cOOCHHOCTH B3aMMO/ICHCTBHUS KUCIOT C METAIIIAMHU.
JlenaeM BBIBOABI: OBICTpPEE BCETO C COJISTHOM KUCIOTOW pearnpyeT
MarHuii, 3aTeM LUHK, @ MEJlb HE pearupyer.

B 1865 rony akanemuxom Huxonaem HuxonaeBuuem bekeToBbIM
ObUT COCTaBJEH «BBITECHUTEIBHBIN» pAI METaIOB. MeTausl
PacrmoioxXeHsl B HEM B MOPSIIKE YMEHBIIECHHSI CBOEH aKTUBHOCTH.
Mertanibl, pacroioxXeHHBIE B PLy JieBee BOJOPOIA, BBITECHSIOT
BOJIOPOJl M3 KHUCIIOT, METAJUIbl, CTOALINE NpaBee BOAOPOJA, HE
BBITECHSIOT €TI0 M3 KHCIIOT.

B pesynbrare peakimu 06pa3yeTcs Cob U BBIIENSICTCS BOJOPOI.

Paa akTUBHOCTU MeTanmnos

LiRb K Ba SrCaNa MgAl Mn Zn Cr Fe Co Ni Sn Pb H, Sb Cu Hg Ag Pt Au
\ \ )
s S R ——— /
6000pod 5 kucrom

6bimecHsIom 6090pod U3 Kucaom He ebimecHsom

> (> Cad

)+ () — (- T

do eodopoda

Kpome HNO,

Hanpumep, npu 83aumooeticmeuu MasHus ¢ CONAHOU KUCIOMOU
0bpasyemcsa Xa0puo MAzHUs U 8bl10eIAEMCs 6000PO0:

Mg+2HCI—-MgCI2+H21.
Ota peaKiusg OTHOCHUTCA K pEaKIUAM 3aMCIICHUA.

Heo0xomMMo OTMETHTb, UTO a30THAsI KMCJIOTA U
KOHIIEHTPHPOBAHHAs CEpHasi KUCIIOTa C METaVIaMU
B3aMMOJICHCTBYIOT HHaUe (COJIb 00pa3zyeTcs, HO BOJOPO IpH
9TOM HE BBIAEIACTCS).

JleMOHCTPaMOHHBIH ONBIT Ne 2

B3aumopeiicTBue Menu ¢ KOHIEHTPUPOBAHHON a30THOM KHCIOTOM
Jlabopatopueiii onbiT Ne 3

BzaumojelicTBEe OCHOBHBIX OKCHJIOB C KHCIOTaMH.
JlabopaTopHblii onbIT Ne 4

BzauMopelicTBie OCHOBaHMIA C KHCIOTAMH

OueHoYHBIH 3Tan
Llenv 0annozo smana:
IIposecmu
npoeepKy BHAHUL
UZYUEHHOMY MAMEPUATLY

nepeudnyio

no

OtBeuaroT Ha BOIIPOCHI
|y IATEIIA

BbInoaHsoT
MHTEpaKTUBHOE 3aJJaHue

O6ecreyrBacT MOTHBALHIO
BBITIOJTHEHHS.

AKIIEHTHpY€eT BHUMaHUE Ha
ITOCTHKEHHH LIeNN YpOKa.

OpranuzyeTr KOHTPOJIb
BHAHMIT 00y JAIOIIIXCA.

IPerynsarusnsie YV II:
MPUHUMAIOT yIeOHyI0
Bagayy, CaMOCTOSATENBHO
[UIAHUPYIOT
ImagbHEHIe JIeHCTBUS,
CaMOKOHTPOJIb U
CaMOOIIEHKa
ITOCTUTHYTOTO
[pe3ybTaTa.

[lo3HaBatenpHbIe YV !




0CO3HAIOT
[TOCTABJICHHYIO 3a/ady,
CaMOCTOSITEIILHO
HAXOIAT €€ B
IMaTepHaiax yueOHUKa U
B IPYTHX UCTOYHUKAX.
UInunoctasle YV I:

- TOTPeOHOCTh B
CIIpaBeITNBOM
OLICHUBAHUH CBOEH
a0O0TEHL

Pediexcus AHanm3 TOCTIKEHHS [MoGyxnaet AHKETHpOBaHKE 00ydJaIOmuXCcs Perynsatusueie YV 1
Henb: nposedenue e ypoka. [pOaHaIn3upOBaTh 1. 1 y3nain(a) MHOTO HOBOTO CaMOKOHTPOJIb
camoananusa OessmenbHOCmu COOCTBEHHYIO ACATENbHOCTh | 2, MaTepualn ypoka MHE IPUTOAUTCS B KUZHH CaMOOIICHKa
[yUalXcsl Ha ypOKe. 3. Ha ypoke 6b110 Hax ueM mogymarh ITOCTUTHYTOTO
IBBI3BIBAaCT HHTEPEC K 4. Ha ypoke s pabotaii(a) akTHBHO [pe3yabpTaTa
manpHeHIIeMy U3yYeHHIO 5. Ha ypoxe s pabotan(a) 1o6pocoBecTHO
TeMBL. 6. S momyun(a) OTBETHI Ha MHTEPECYIOIINE MEHS BOIIPOCH
7. 51 moctwr (J1a) ey ypoka
Jdomamnee 3aganue KomMmenTupyer nomarinee JuddepenppoBaHHoe ToMaIIHEee 33aJaHUE TAHO B MApIIPYTHBIX| - YMeETb PerynsatusHble
BajaHue JIMCTax HCTIOIh30BaTh YV
ba3oBblil ypoBeHb: Bo3moxkHoct UKT, MIPUHUMAIOT
C Kakumu u3 nepeyucienHblx 8euecms GCmynunm 6 peaKyuro WHTepHeT-pecypcoB u yueOHyI0 3a1ay,
consinas kucioma: oxcuo cepul (1), okcuo meou (1), azomnas JPYTUX IUTaHUPYIOT
KUCIOMA, 2UOPOKCUO KATUsl, OKCUO Kaabyus, 2UOPOKCUO HH(POPMAITHOHHBIX CaMOCTOSITEIEHO
acenesa (1), Hanuwume ypasnenus peaxyuil. HMCTOYHUKOB JIJIs JATbHEUIIme
BBIMTOJHEHUS HEoOXOTUMBIe
Kaxotii 06vem 6000poda vloerumcs npu 83aumooelicmauu, JIOMAIlHUX 3aJaHui 1 JIEACTBUSL.
20,3 2. yunxa ¢ consiHol KUCIOMou? TIPECTABICHUS
IloBbILIEHHBIH YPOBEHb: pe3ynbTaToB.

C Kakumu u3 nepeyuciieHHbIx geuecmes 6yoem peazuposams
CONAHASL KUCIOMA.: OKCUO Machus, okcud asoma (V), okcuo
YUHKA,  2UOPOKCUO  Kanus,  2UOPOKCUO  QNIOMUHUSL,
6pOMOB00OPOOHAs Kucioma, Kapbonam 6apus, Humpam
Maenus, Humpam cepebpa, cyrogpam ceunya (Il), maenuii,
cepebpo? Hanuwume ypaenenus peakyuil.

Ilpu pacmeopenuu cepebpa 8 pazbaenenHol a30mHoOU KUCI0-
me e@vloenunca oxcud azoma (II) ob6wémom 3,36 1 (8
nepecuéme Ha H.Y.). Buluuciume maccy obpaszosaswetics
conu (6 epammax,).

TeMbl 1OKIa 0B 11 KETAFOIHX:

«HMcTopus OTKPBITUS UHAUKATOPOBY

«PacTeHnst — ”HIUKATOPED)

«VcTopust OTKPBITUS HHIUKATOPOB)

«Oco0OBble CBOMCTBA a30THOW KHCIIOTBD)

«HMcropust Hayunoit nesitensHoctd H.H. bexeroBa»




Knacchl
HeOopr.
coeTHHeHHH

TecTHpoBaHHe

BelectBa, (hopmynkl KaTopbix SOz 1
HNOs aBnaiTca COOTBETCTBEHHO

OCHOBHBIM OKCWACM W KMCNOTOR
| KuenoTHbiM oKcMaoM W KMcnoToi

KWCNOTHBIM OKCMAOM W COMBIO

SRS

=[]

AMMOTEPHBIM OKCHOOM W KWCNOTOR

Okeuay meau(l) n rugpokeuay meau(l)
COOTBETCTBYIOT (DOPMYIb :

—|1] Cu20 Cu(OH)
2_ CuOu Cu(OH)

3| Cu20 u Cu(OH)2

D_D?

4| CuO m Cu(OH)2

S

MapupyTHblii JaucT ypoka no reme: «Kuciiorsim»

KncnoTHEIM OKCMAOM W LLENOYLIO
COOTBETCTBEHHO ABMNAKTCA:

ﬁﬁ CO2 u Ba(OH)2
2] NO2u Fe(OH)3
[FJs] znOw Cu(OH)2
[Js] co n Mg(oH)2

Tonkko HeconeobpasyioLine okeuabl
pacnonoxeHbl B paay:

\
1] CO.NO,Si0:z

[Tz NzO, €Oz, Cad

Ll

3 CO, NO, N20O
4| S02 NO2, Si02

oo

IITE ITPHU PABOTE C KHCJIOTAMHA

OKCHUIIBI 2x0y (Na,O, CaO, SO;, CuO)
KHCJIOTHI HxKxO (H3PO4, H>SO4, H,CO3, HNO:3)
OCHOBAHUS Mg(OI-II)X (KOH, AI(OH);, Mg(OH),)

coim MexKOy (ZnCl,, NaNO;, CaSO,, K;PO,)

PaboTa ¢ KHCJIOTAMH TpedyeT 0CTOPOKHOCTH H MAKCHMAJILHOT0 BHHMAHHA,
ocobeHHO Npu HarpeBaHHH. ITonajgad Ha KOXKY H/IH IJ1a3a, 3TH BellecTBA
CHOCOOHBI BBI3BIBATH CePhe3HbIC MOPAKeHAA!

- CKIAHKY OpaTh 3THKETKOH B JIaJ0HE.
- KphImIKy K1acTs BepXHel 4acThIO Ha CTOIL.
- IIpunueate 1.5 M1, €ClIH IPHIHIH 00OIbIIE- HE BELIHBATE 0OPATHO.
- IIpu IpHIHBaHHH pacTBOpa NMOCIETHIOK KAl CHHMATh.
- PaBoTaTs HaJ TOTKaMH. H2804 \ H20
ITopaxeHHEIH KHCIIOTOH YUACTOK KOMKH IPOMBIBAK) T \ - iy
CHJILHO CKOJNB3sIIeH cTPYEH X0IM0IHOH BOIEL B \ /
H20 8 % H280¢

XuMHUYecKHil TedeHHe 10—15 MuH.

KCIepHMEHT
JlaGopaTopHBIii onbIT Ne 1

HeﬁCTBHe PACTBOPOB KHCIOT HA HHIHKATOP. Pacno3HaBaHHe KHCJIOH Cpelibl ¢ IOMOIIBH)
HHIHKaTOpOB

3amanme!

JIaHEI TPH MPOHYMEPOBAaHHEIE TPOGHPKH ¢ PACTBOPAMHE BEMISCTB, B OMHOH H3 IPOGHPOK —
KHCJIOTA, €11 B OJIHOH BOJA, a B TPEThel MIe104b. OIBITHBIM IIYTEM OIPEISIHTE, B KAKOH
MMPOOHPKE HAXOIHUTCH KHCIIOTA.

U KcHEe=DA CTBO PAMEER eI gCL B=PACTRO:(
JTAKMYCa; PaCTBOP METHIIOBOI'O OPAHIKEBOTO (METHIOPAHIK)
IIponymaiiTe AIrOpUTM CBONX JIelCTBHIl

IIpoBeauTe YKCHEPHMENT H 0()OPMHTE 3aIIHCH




CpoiicTBa
KHCJIOT

«XHMHYeCKHE CBOMCTBA KHCII0T»

3Haemb JIH
TBI?

UHAWUKATOPbI

KUC/10Tbl

Ne
NpPOGHPKH

JTaRMYyc

(enondranenn

METHI0OBBIH
opaH;KeBbIi

BriBOJ 0 cpene
(KHCIas,
nie;T09HAas,
HeHTpaJIbHAaN)

[u—

META/NbI

METEU'D'IBI., PacCIIOIONKCHHBIC B DALY aKTHBHOCTH METAILIIOB JICBEC
BOOOPOOa, BEITECHAKT BOJOPOI H3 KHCIIOT, METATLIEI, CTOANTHE

IIpaBee BOOOPOOAa, HE BEITECHAKT €r0 H3 KHCIIOT.

A30THaf KHCITOTAa H KOHIIEHTPHPOBAHHAs CEPHASA KHCIIOTA C
MeTa/UIAMH B3aHMOIEHCTBYIOT HHade (cols 06pazyercs, HO
BOJOPOJI TIPH 3TOM He BEIIENAETCS)

_ ' JlomaniHee
' 3aJaHHe
€

) amiy

OKCUAbl METANNOB (ocHOBHbIe U amdOTepHble OKCUAbI)

rTMAOPOKCHUAbI (Luenoum n HepacTBOpUMbIE OCHOBaHUA)

Ileprag KHCIOTA, C KOTOpPOH IIO3HAKOMMICA 4YENOBEK — YKCYCHAA

(CH;COOH)

v HCN (CHHHIBHAA KHCIIOTA) - SBIACTCA CHIBHBIM fAIOM, HO TIPH 3TOM
COIEPIKUTCA B AAPHINIKAX CIIHB, BHIIEH, CeMeHAX AGIO0K H 4ePEMYXH.

v" H,Si0: (KpeMHHeBas KHCIIOTA) HCIOMB3VIOT IS H3TOTOBICHHA CYXHX
CYTOB, KHceleH, TaKk Kak OHa clocoO0Ha OOBOJNAKHBATh YaCTHYKH H HE
JIaBaTh HM CKJIEHBATHCA JAPYT C JPYTOM.

v" B XemyIke 4eJ0BeKa H KHBOTHBIX BRIPAGATHIBACTCS JKEITYIOUHEI COK, B
COCTaB KOTOPOTO BXOAHT cosIHas kuciorta (HCI)

v'  OdYeHb BpENHO JKEBATh JKBAUKy HA TOIOMHBIH JKENyJOK, >KEBAHHE
CTHMYJIHPYET BBIICICHHE COJIIHOH KHCIIOTHI, KOTOPAas MOJKET BEI3BATH
03KOT CIIH3UCTOH KelyaKa
@ochopayro  kucinory (H:;PO;) HCHOONB3YOT [UIi IPHTOTOBICHHA
HAIIATKOR, MapMelaia, HacTHIIEL

v' CMmechb [BYX KHCIOT a30THOH H CONIHOH B IpomopmHE 1 K 3,

MpeAcTaBIgeT coO0H KHAKOCTh AKENTOro IBeTa H 00/1aaeT YHHKAIBHOH

CIIOCOOHOCTEI) PAcTBOPATH MHOTHE OIIATOPOJHBIE METALIEL (30II0TO,

-~ TUIATHHY), 3a UTO [oNydYuna Ha3eagHe «llapcKol  BOMIKH»

ba3oBEIii ypOBEHSE:

1. C KakHMH H3 IIEPEYHCIICHHBIX BENIECTB BCTYIIHT B PEAKIHI COJIHASA
KHcIoTa: OokcHI cephl (II), okcun Memu (II), a30THAf KHCIOTA, THOPOKCHI
KaaHfA, OKCHI Kamb[Hs, THApoKcHA :keneda (III). Hamummre ypaBHEHHSA
PeaKIHi.

2. Kaxoi o0beM BOAOpPOA BBLACIHTCH IIPH B3aHMOJIEHCTBHH, 20,3 I'. IHHKA C
COJIHOH KHCTIO0TOH?

TToBbITIEHHEIH YPOBEHE:

1. C xaxuMH U3 IEPEYHCIIEHHEIX BellecTB OyIeT pearHpoBaTh COIAHAS KHCIIOTA:
OKCHJ MarHA#, oKcHT a3oTa (V), OKCHI ITHHKA, THAPOKCHJ KalHi, THAPOKCH]
aMIOMHHHS, OPOMOBOJOpPOIHAsA KHCIOTAa, KapOoHAT OapHsA, HHTpaT MarHHi,
HHATpaT cepebpa, cymbdar ceuHOa (II), marHmii, cepedpo? Hammmute
YPaBHEHHSA PEaKIHI.

2. Ilpu pacTBOpeHHH cepebpa B pa30aBICHHOH a30THOH KHCIIOTE BBIIEIHIICH
okcH7 azoTa (II) o6sEMOM 3,36 1 (B mepecdéTe Ha H. y.). BeaHcaHTe Maccy
oGpa3oBaBIIeiics cOTH (B IpaMMax).

TeMBbI JOKJIA0B A AKeIAMIHX:

«ICTOPHS OTKPHITHSA HHIHKATOPOB»

«PacTeHHA — HHIHKATOPEI»

«OcoO0LIe CBOHCTBA a30THOH KHCIIOTEI»

«Hcropus HayuHoii nearensHocTH H.H. bekeToBa»




