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IHOACHUTEJIbBHASA 3AIIMCKA

Pabouas nporpamma no xumuu st 8—9 KI1accoB ¢ UCHOIB30BAHUEM 000PYAOBAHHUS
LIEHTpa

«Touka pocra» cocraBieHa Ha ocHOBe [IpuMepHOi mporpaMMsl Ha

YPOBHE OCHOBHOTI'O 00ILIero 00pa3oBaHUs U TPEOOBaHUM K pe3yJIbTaTaM

OCBOCHHS OCHOBHOW 00pa30BaTeIbHOMN MPOrPAMMBI, IIPEACTaBICHHBIX B
denepanbHOM rocy1apcTBEHHOM 00pa30BaTEeIbHOM CTaHAAPTE OCHOBHOTO

o011ero o0pa3oBaHMs.

Ha 06a3e mnenrpa «Touka pocra» oOecreunBaeTcs pean3anus
00pa3zoBaTEeIbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOH W TEXHOJIOTHYECKOM
HampaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBAHUAMHU
3aKOHOJATeNbCTBA B chepe 00pazoBaHMs U ¢ YUETOM pekomeHaauuii dene-
pasIbHOTO oTepaTopa y4eOHOro mpeamera « XumMus».

OO6pasoBaresbHas MporpaMMa Mo3BOJISIET HHTETPUPOBATh PeaI3yeMble
MOJXO/IbI, CTPYK- Typy U COJepKaHUE MPU OpraHu3alyu 00yueHHst XUMUU B
8—9 kmaccax, BBICTPOGHHOM Ha 0a3e J000ro W3 JOCTYMHBIX Yy4eOHO-
MeToandecknx komiuiekcos (YMK).

Hcnonb3oBanue oOopynoBanusi «Touyka pocTa» MpH peau3aiiu
nanHo# OIl no3BosisieT co3aTh yCIoBUS:

. ISl PaCIIMPEHHUs COJIEPKAHUS IIKOJIBHOTO XMMHUECKOT0 00pa30BaHus;
. JJIA TIOBBIILICHU A HO3HaBaTCJ'H>HOI‘/JI AKTHUBHOCTHU 06yanOH_[I/IXC5I B
€CTECTBEHHO-HAYYHOU 001acTu;

. IUISL pa3BUTHS JINYHOCTH PeOEHKA B Iporiecce 00yUeHUs XUMUH, €T0

CIOCOOHOCTEH, (POPMUPOBAHUS U YIOBICTBOPEHHUS COLIMATIBHO 3HAUUMBIX
MHTEPECOB U MOTPEOHOCTEH;

. 1151 pabOTHI ¢ OJAPEHHBIMH IIKOJIbHUKAMH, OPTaHU3aIIN UX
Pa3BUTHS B PA3JIMYHBIX 00- TacTsIX 00pa30BaTENbHOM, TBOPUECKON
JeATeNbHOCTH.

[Inanupyemsie pe3yabTaThl OCBOCHHUS y4eOHOTO
npeaMera «XuMHUsI» C OIIMCaHUEM
YHHUBEPCaIbHBIX y4eOHBIX JEUCTBUH,

JTOCTUTaeMbIX 00yUYaIOIUMUCS

JIM4HOCTHBIE pe3y/IbTaThl

OOyuaromuiicss MOMYYUT BO3MOXKHOCTH Ui (HDOPMUPOBAHUS
CHEAYOLUX JUYHOCTHBIX Y'Y JI:

. oIpeesieHe MOTHBALIMU U3YUYeHUsI yueOHOr 0 MaTepHaa;

. OLICHMBaHME YCBaWBAEMOI0 y4eOHOro MaTepuasa, UCXoIs U3
COLIMAJIbHBIX U JIMYHOCTHBIX LIEHHOCTEH;

. MOBBIIIEHUE CBOET0 00Pa30BaTEIBHOTO YPOBHS U YPOBHS

TOTOBHOCTHU K U3YYCHHIO OC- HOBHBIX UCTOPUYECKHUX COOBITHUMN, CBS3aHHBIX C
pa3BUTHEM XMMHHU U OOIIECTBA,;

. 3HaHUE IIPABUJI IOBEICHUS B UPE3BbIYAWHBIX CUTYaLUsX;
. OLIEHUBaHKE COLMAIBHOMN 3HAYMMOCTH POodecCuii, CBI3aHHbBIX C XUMUEH;
. BJIaJICHHE MPaBUIaMU O€3011aCHOT0 OOpaIIeHUs] ¢ XUMUYECKUMU

BEIIECTBaMU 1 000pY- TI0BaHHEM, MPOSIBIICHUE SKOJIOTUIECKOM KYJIbTYPHI.
MeranpeameTHble pe3yIbTAThI

PerynsarusHeie

OOyuaromuiicst HOTYYUT BO3MOXKHOCTD JUIsl (POPMHUPOBAHHUS

CIIEYIOIUX PeryIaTuBHbIX Y'Y /I

. LieJIeTIoNIaraHue, BKJIIOUast IIOCTaHOBKY HOBBIX LEeJIEeH,
npeoOpa3oBaHue IIPAKTHYECKON 3a1a4n B [I03HABaTEJIbHYIO,



CaMOCTOATEINIBHBIA aHAJIU3 YCIOBUN JOCTH)KCHMs L€ HA OCHOBE YYéTa

BBIJICJICHHBIX YYHTENIEM OPHUEHTHPOB JCWCTBUS B HOBOM Y4eOHOM

Marepuaie;

. IIJIAHUPOBAHUE IIyTH JOCTHKECHUS Lenew,



YCTaHOBJICHHE 11EJIEBbIX IIPUOPUTETOB, BbIICTICHNE aJbTEPHATUBHBIX

CIOCO0OB JJOCTHKEHUS LIeIM U BBIOOp Hambosee 3¢pdexkTuBHOrO croco0a,

YMEHHUE CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMS M YIPABJIATH HM;

YMEHHE IPUHUMATh PELICHUs B TPOOIEMHOM CUTYalHH,;

MOCTAHOBKA y4eOHBIX 3a71ay, COCTAaBJICHHE TJIaHa U TIOCJIEIOBATEIIbHOCTH JICHCTBUH;
opranu3zaius pabouero Mecra npH BBHIIIOJTHEHUH XUMHUYECKOTO IKCIIEPHMEHTA,
NPOTHO3UPOBAHUE pE3yNbTAaTOB OOy4YeHHs, OIICHUBAaHUE YCBOCHHOTO
MaTepHasa, OIEHKAa KaueCTBAa U YPOBHS MOJYYEHHBIX 3HAHUH, KOPPEKIHs

IUIaHa U c11oco0a AEUCTBUS NPH HEOOXOAUMOCTH.

Ilo3HaBaTenbHbIE

OOyuyaromuicst HOTYYUT BO3MOXKHOCTH JUT (DOPMUPOBAHUS CIIETYIOLINX
no3HaBareabHbIX Y Y/I!
MIOMCK U BBIJENIEHHE HHPOPMALINY;
aHaIM3 YCJIOBUM W TpeOoBaHWM 3amaud, BHIOOp, COMOCTABICHHE WU
000CHOBaHHUE CIIOCO0A PELICHHS 3a/]auH,
BBIOOp Hanboee A3 (HEeKTUBHBIX CIOCOOOB PEIICHUS 3a/1a4H B 3aBUCUMOCTH
OT KOHKPETHBIX yCIIOBUH;
BBIJIBKEHHE U 0O0OCHOBaHME TMITOTE3bI, BBIOOD crioco0a e€ mpoBepKH;
CaMOCTOSITENIFHOE CO3/IaHUE AJTOPUTMA JAEATENIbHOCTH TPU PELICHUU
npo6JeM TBOPYECKOTO M MMOMCKOBOT'O XapaKkTepa,
YMEHHUS XapaKTepU30BaTh BEIIECTBA 110 COCTAaBY, CTPOCHUIO U CBOHCTBAM;
ONMCBHIBAHWE CBOWCTB. TBEPABIX, KHUIKHUX, Ta3000pa3HbIX BEILECTB,
BBIJICJICHUE UX CYyIlle- CTBEHHBIX IIPH3HAKOB;
n300pakeHHe COCTaBa MPOCTEUIIMX BEIIECTB C IMOMOIIBIO XHMHYECKUX
GbopMyaT M CYIIHOCTH XHMHUYECKHX PEaKIUil € MOMOIIBI0 XHMHUYECKHUX
YPaBHEHUN;
npoBeeHUEe HAOMIOEHH, ONMHMCAaHWE TPH3HAKOB W YCIOBUHA TEUEHUS
XMMHUYECKHX PEaKIUii, BHIMOJIHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOIbI
Ha OCHOBE aHaiM3a HAONIOJCHHWH 3a SKCIIEPUMEHTOM, peIIeHHE 3ajad,
MOJTyYeHHE XUMUYECKOI MH(OpMaIUK U3 Pa3InYHBIX HCTOYHUKOB;
YMEHHE OPTaHU30BBIBATh UCCIIEOBAHUE C IIEJIBIO0 IPOBEPKU TUIIOTES;
yYMEHUE JieNIaTh YMO3aKIroueHHs: (MHAYKTHBHOE U [0 aHAJIOTMHU) U BBIBOJIBI;
yMeHHE 00bEKTUBHO OIIEHUBATh MH(OPMAIIHIO O BEIIECTBAX U XMMHUYECKHX
nporeccax, KpUTHYECKH OTHOCHTBCS K TICEBIOHAYYHOU HH(OpMAIUY .

KoMMyHUKaTHBHEIE

OOyuaromuiicst HOTYYUT BO3MOXKHOCTH JUTS (DOPMUPOBAHUS CIIETYIOIINX
KOMMYHMKATUBHBIX Y Y /I
MIOJTHOE ¥ TOYHOE BBHIPAKEHHUE CBOUX MBICIICH B COOTBETCTBHH C 3aJja4uaMH H
YCIOBUSMU KOMMYHHKAIIHH;
aJIeKBaTHOE HCIIOJIb30BAaHHE PEUYEBBIX CPEACTB IS YUaCTHs B AUCKYCCUU H
apryMeHTallud CBOEH TMO3MIMH, YMEHHE TPEJACTABIATH KOHKPETHOE
coZiep)kKaHue C COOOLIeHHEeM ero B NHCbMEHHOW M YCTHOHM (opme,
oIpefesieHe Crnoco0OB B3aMMOJEHCTBUS, COTPYIHHYECTBO B IOHMCKE H
cbope napopmanuy,
orpefesieHe Crnoco0OB B3aMMOJEHCTBUS, COTPYIHHYECTBO B IOHMCKE H
cobope nHpopmanmu, ydactue B JUaNIOTe, IUIAHUPOBAHUE OOIIUX CIIOCOOOB
paboThl, MPOSBICHNUE YBAXHUTEIHLHOIO OTHOIICHHUS K APYTHM y4YaIluMCs,



* OIHCAaHHUC COACPIKAHUS BBIIIOJIHACMBIX I[GflCTBPIfI C ICJIbKIO OPUCHTUPOBKU B

npeaAMETHO- HpaKTI/IqCCKOf/’I JCATCIIBHOCTH,
* YMCHHUA YUYHUTBIBATHL Pa3HbIC MHCHHA HW CTPEMHUTLCA K KOOpAWHALUH

Pa3JINIHBIX HO3HLIPII>'I B COTPYAHHUYCCTBC,



+ (opMynupoBaTh COOCTBEHHOE MHEHHE M IMO3MIIMIO, apTyMEHTHPOBATh M
KOOPAMHUPOBATh €€ C MO3ULHUAMH MapTHEPOB B COTPYAHUYECTBE INPHU
BBIPA0OTKE OOIIEro PemieHus: B COBMECTHOM JIeATEIbHOCTH,

 OCYIIECTBJIATH B3aHUMHBI KOHTPOJIb M OKa3blBaTh B COTPYJHUYECTBE
HE0OXOIMMYIO B3aH- MOIIOMOIITb;

* IUTAHUPOBATh OOIIME CIOCOOBI PabOThI; OCYIIECTBIATH KOHTPOJIb,
KOPPEKIIMIO, OIICHKY JACHCTBHI mapTHEPA, yMeTh yOSKIaTh;

* HUCTOJIb30BATh AJICKBATHBIC SI3BIKOBBIE CPEICTBA Ui OTOOpa)KEHUSI CBOUX
YyBCTB, MBbICIEH, MOTHMBOB M TOTpeOHOCTEH; OTOOpakaTb B peuu
(omucaHue, OOBSCHEHHE) COACP)KAHWE COBEPIIACMBIX JCHCTBHH, KaK B
(dbopmMe TpoMKOH COIMATM3HMPOBAHHOM pedd, Tak U B (popMe BHYTpEHHEH
peun;

* pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETCHIIUIO, UCTIONB3YsI CPENICTBA YCTHOM
U THCHPMEHHOM KOMMYHHMKAIlUM TIPH pPaboOTe C TEKCTaMu Y4eOHHMKa |
JOTIOJTHUTEIBHON JIMTEPAaTypOi, CIPABOYHBIMHM TaONHULAMH, TPOSBIATH
TOTOBHOCTh K YB@XXEHMIO HWHOW TOYKH 3pEHHS NpU OOCYXICHUHU
pe3yIbTaTOB BBHIITOJHEHHOMN padOTHI .

IIpeaMeTHbIe pe3yabTaThl

OOyuaromuiicss Hay4uTCs:

* TPUMEHATH OCHOBHBIE METO/IbI IO3HAHMS . HAOIOACHUE, U3MEPEHHE, SKCIICPUMEHT;

* OINMUCHIBATh CBOWCTBA TBEP/ABIX, )KUIAKUX, FA3000pa3HBIX BEIIECTB, BbIICIISI
UX CYyIECTBEHHBIC TIPU3HAKY;

* PACKpBIBATh CMBICI 3aKOHA COXPAHEHHS MACChI BEIIECTB, AaTOMHO-MOJICKYJISIPHOM
TEOpHH;

* pa3nUYaTh XUMUYECKUE U (pU3HUECKHE SBICHUS, HA3bIBATh MPU3HAKU U
YCIIOBHSI IPOTEKAHUS XUMUYECKUX PEaKIHiA;

« coOmonaTh npaBmiia 6€30nacHoi paboThl MPH MPOBEACHUH OIBITOB;

* TIOJIB30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOH;

* TOJy4aTb, COOMpATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH HX;

* XapakTepu30BaTh (PU3NUYECKUE U XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCJMHEHUI, MPOBOIUTH OIBITHI, MOJTBEPKIAIOIINE
XMMHUYECKHE CBOMCTBA M3yYCHHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB;

* PACKpBIBaTh CMBICI TOHATUS «PACTBOP», BBIYHCIATH MAacCOBYIO JOJIO
PacTBOPEHHOIO BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON
MAacCCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA,;

* XapakTepU30BaTh 3aBUCUMOCTb (PU3MUYECKMX CBOMCTB BEIIECTB OT THUIA
KPUCTAJUIMYECKOW PpElETKH, ONPEACNATh BHJ XUMHUYECKOM CBS3U B
HEOPraHUYeCKUX COCTMHEHUSX;

* pAacKpbpIBaTh  OCHOBHBIC  IOJIOKEHHSI  TEOPHHM  DIIEKTPOJIUTHYECKOU
JMCCOLIMALINY, COCTAaBJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON AMCCOLMALIUU
KHCTIOT, IIEJIOYCH, COTIeH U peakIuii HOHHOTO OOMEHa,;

* PAaCKpBIBaTh CYIIHOCTh OKHCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX  PEAKIINH,
OIPENENIATh OKHCIUTEIb M BOCCTAHOBHUTEJb, COCTaBIATH ypaBHEHHS
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKILINH;

* Ha3bIBaTh (PAKTOPHI, BIUAIOLINE HA CKOPOCTh XUMUYECKOH pEaKIiH;

* XapaKTepU30BaTh B3aUMOCBS3b MEKIY COCTABOM, CTPOCHHEM U CBOMCTBAMU
HEMETAJJIOB U METAJUIOB,

* TMPOBOJIUTH OMBITHI O NOJTYYCHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB Pa3InyHbIX
BEIIIECTB,;

+ TPaMOTHO oOpararbcs C BELIECTBAMU B MOBCETHEBHOM KHU3HF



OOyuaromuics TOIYYUT BO3SMOXKHOCTh HAyUUTHCH:

. BBIIBUTaTb M  TPOBEPATh  OKCIEPUMEHTAIBHO THIOTE3Bl O
XMMHUYECKHX CBOMCTBAaX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHUS, MX
CIOCOOHOCTH BCTYIATh B XUMHYECKUE PEAKIIUU, O XapaKTepe U MPOIyKTax
Pa3IMYHBIX XUMMUYECKUX PEAKIINH;

. XapaKTepH30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO M CBOWCTBaM,
yCTAHABIMBATh MPH- YWHHO-CICICTBEHHBIC CBSA3M MEXIY JAHHBIMH
XapaKTepUCTUKAMU BEILECTBA;

. COCTABJISITh MOJICKYJISIDHBIE W IIOJHBIE HOHHBIE YPaBHEHUSA 10
COKpAILCHHBIM HOHHBIM YPABHEHUSIM;
. IIPOrHO3UPOBATh CIIOCOOHOCTh BEILECTBA IIPOSIBIIATH

OKHCIIUTEIIbHBIE WJIM BOCCTAHOBU- TEJbHBIE CBOWCTBA C YUYETOM CTEIIEHEN
OKHCJICHHUS DJIEMEHTOB, BXOISIINX B €I0 COCTAB,

. BBIIBUTaTh W IPOBEPATH  DKCIEPUMEHTAIBHO THUIOTE3Bl O
pe3ylbTaTtax BO3JCHCTBHS pa3- JIMYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTHU
XUMHUYECKON PEaAKLUH;

. HUCITIOJIb30BaAThH HpI/I06p€TéHHI:Ie 3HaHUA JJIA 3KOJOTHYCCKHN
rPaMOTHOTO MOBEAECHUS B OKPYKAIOLIEH CpENE;
. UCTOJb30BaTh NPUOOPETEHHBIE KITIOUEBBIE KOMIIETECHIIMH MpPHU

BBHITIOJTHEHUH MPOEKTOB M PEUICHUH y4eOHO-MCCIEA0BATENbCKUX 3a71ad 110
W3YYCHHUIO CBOWCTB, CIIOCOOOB MOyUEHUS M PACTIO3HABAHHUS BEIIIECTB;
+ OOBEKTHBHO OICHUBATh HHPOPMAIIUIO O BEIIECTBAX M XUMUYECKUX MPOIECCaX;

* OCO3HAaBaThb 3HAUCHUC TCOPCTUYCCKUX 3HAHUM TI0 XHUMHHU JJIL
HpaKTquCKOfI JCSTCIIbHO- CTHU YCJIOBCKA,
* co3gaBaTb MOACIM MU  CXCMbl I  PCHICHUA y‘-I€6HI>IX n

MO3HABATENbHBIX  33/1a4; IOHUMAaTh HEOOXOAUMOCTh  COOIOACHUS
NIPEANIMCAHUM, IMIpeaIaraéMblX B HHCTPYKLUHUSAX [0 HCIOJIb30BAHHUIO
JICKapCTB, CPEJICTB OBITOBOW XUMUU U JIp .
@opMBI KOHTPOJIA

Kontpons pe3ynbpraroB o0ydeHuss B cOOTBeTCTBUM C jgaHHOW OII
NPOBOJIUTCS B (OpPME MHUCh- MEHHBIX M OSKCIEPUMEHTAJBHBIX paboT,
IIpeIoaaraeTcs MpoBeIeHNE IPOMEKYTOUHOM U UTO- TOBOM aTTECTALMH.

IIpomexyTounas aTrecTanus

JUis OCYILIECTBJIEHHUS IPOMEXYTOYHON AaTTECTALMM MCIOJIb3YHTCS
KOHTPOJIbHO-OLICHOYHbIE ~ MaTepuaibl, OTOOp COJACpKAHUSA KOTOPBIX
OPUEHTHUPOBAH Ha IPOBEPKY YPOBHS YCBOECHMsI CH- CTEMBbl 3HAaHUU U
YMEHUH —  HWHBApUAHTHOIO  sJpa  COAEpXKaHUA  JEHCTBYIOLIUX
0o0pa30BaTeNbHON MPOrpaMMbl MO XUMHH JJs  00meo0pa3oBaTebHbIX
opranusanuil. 3agaHus IPOMEXYTOYHOM aTTecTalMy BKJIOYAIOT MaTepHall
OCHOBHBIX Pa3/I€JIOB Kypca XUMUH .

BapuanT paboTsl o Teme «Teopust 3JeKTPOTUTHYECKOM TUCCOIUAIINN

1. K xopomo pacTBOPUMBIM 3JIEKTPOJIUTAM OTHOCATCA:

1) TUAPOKCU] ITMHKA 3) cyabhun oapus

2) docdar uHKa 4) xapOonar Oapust OTBeT:

2. HauGonbiee yncno HOHOB 00pasyeTcs U pacTBOPEHUU 1 MoJIb BelecTBa:
1) xJopuaa Kamus 3) xnopuna xenesa (111)

2) xmopunaa 6apus 4)

cynbdara xenesa (111) Orser:






—— TouKA \r PocTA@D,

3. BcraBbTe NpoIyIeHHoe CIo0Bo .

KoHluleHTpupoBaHHBII PAacTBOp HEKOTOPOro BEIIECTBA HE MPOBOIUT
anekTpudeckuii Tok. I[lpu noOaBIeHUU K KOHIEHTPUPOBAHHOMY PacTBOPY
IBYKPATHOTO O0BEMA BOXBI DJEKTPOINPO- BOJHOCTH PACTBOpPA HEMHOTO
yBenuumiack . [Ipu nanbHelem 106aBIeHUN BOBI SJIEKTPO- MPOBOTHOCTh
CHayajla YyBEJIMYWJIACh, a 3aTeM I[epecTaja U3MEHSAThCA. BemiecTBo
OTHOCHUTCH K
3IEKTPOIUTAM.

4. B 1 1 Bogsl pacTBOpeHsl 1 Mo xyiopuaa kanust 1 1 Mosib noguaa
Hatpus . M3 kakux ABYX Jpyrux cojel MOKHO NPUTOTOBUTH PACTBOP
TAKOro e cocTaBa? BeiGepute U3 nmepeyHs:

1) xJyopun HaTpus,

2) HUTpAaT Kaus,

3) woau Kaus;

4) HUTpAT HATpHUA,

5) cyabdar HATpUS .

3anuuuTe HoMepa

BbIOpaHHBIX

otBeTOB . OTBET:

5. YCTaHOBUTE COOTBETCTBUE MEXKY IIPU3HAKAMU PEAKLUN U
MCXOJHBIMU BEUIECTBAMHU: K KX I0H mo3uiuu, 0003Ha4eHHON OyKBOH,
mo0epUTe COOTBETCTBYIONIYIO MO3UINI0, 0003HA-

B coaep>kaHne



—— TouKA \r PocTA@D,

NPU3HA MCXOOHbIE BELLECTBA 1) Kap6oHat
K

PEAKUM HaTpuA 1 consiHas KucnorTa

n

B coaep>kaHne



—— TouKA \r PocTA@D,

B) 2) Xnopua meaum (I1) v rmpgpokcnp kanus

B coaep>kaHne



—— TouKA \r PocTA@D,

YECHHY
10 3) Cynbdar xenesa (I11) u runpoxcun HaTpHst
mdp 4)

apOOHAT HATPUS U XJIOPUJ KaJIbIUS
3anummure B TaOIUIYy BEIOpaHHbIE UG PBI 1101
COOTBETCTBYIOIIUMH OyKBaMH .

B coaep>kaHne



XUmusA

ToukA \rPocTA@D,

A b B

6. BriOepuTe 1Ba MCXOTHBIX BEIIECTBA, B3AUMOACHCTBUIO KOTOPHIX

COOTBETCTBYET COKpa- IMIEHHOE HOHHOE YPaBHEHHUE PEaKI1H
Fe?+ + 20H" = Fe(OH):

1) FeO 3) FeCl2  5) H.O
2) Fe 4) KOH  6) FeCls3anummre HoMepa BLIOp
OtBer:

7. Ilpu nmpuMeHEHNH IMHKA B KQ4€CTBE MUKPOYAOOPEHUS €r0 BHOCST
u3 pacuéra 4 kr kpu- cTamioruapara cynbgpara quaka ZnSO4 e 7H20 na
TeKTap .

B conep>kaHne 10



XUmusA

Touka \rPocTA@D,

CKOIBKO 3TO COCTaBIISET B MepecuéTe Ha HOHBI ZN’+? 3aluIuTe YHCIO C
TOYHOCTBIO JIO IIe- JIBIX

OtBer: T.

8. Uro o01m1ero B pacTBOpax, UMEIOIINX KHCIOTHYIO
cpeny? (Kparkwuii otBet. ) Kputepuu orieHuBanust pabOThI 110
XUMUHU

Bepnoe BrITionTHEHUE Kaxa0T0 U3 3aaanuii 1—3, 8 oneHnBaeTcs 1 6amiom .

3a MOJHBIN MpPaBUIIBHBIA OTBET HA KaXJ0€ U3 3aAaHuil 4 —7 cTaBUTCSA
2 Gama; ecnu J10- MyIleHa OfHA ONIMOKa, TO OTBET olleHHWBaeTcs B 1 Gamn .
Ecnu nonymiens! nBe u 6osiee ommOKK WK OTBETAa HET, TO BhicTaBisieTcs 0
0aJIoB .

Homep 3a1anus IIpaBuibHblil oTBeT |HoMep 3ananus IIpaBUABLHBII OTBET
1 3 S) 231
2 4 6 g
CnaOsrit 7 906
*
13 8 VYka3zaHo HAJITUYUE
HMOHOB BOZOpOJa

*Topsinok cinenoBaHus U(p B OTBETE HE UMEET 3HAUCHUS .

HTorosas arrecranus

Jist ocyliecTBIEHUsI UTOrOBOM arrectanuu ucnonb3dytorces KUMer,
COZEP/KAHUE KOTOPBIX OPHEHTUPOBAHO HA MPOBEPKY YPOBHS YCBOCHMS
3HaHUM ©  OmpenensieTcs CHUCTEeMOM TpeOoBaHMM K  IOJTrOTOBKE
BBIMTYCKHUKOB ~OCHOBHOM IIKOJBI. JTa CHUCTeMa WHBAapUaHTHA IO
OTHOILIEHHUIO KO BceM  gedctBytomuM  OIl  nmo  xumum  ans
o0mieo0pa3oBaTeNbHBIX OpraHu3aluid . 3agaHusl UTOTOBOM aTTECTalUd
BKJIFOYAIOT MAaTEpHUAJl OCHOBHBIX Pa3EoB Kypca XUMUU

Pabota cocroutr u3 aByx wacreit . Yacte 1 conmepxkut 19 3anmanmii ¢
KpaTKUM OTBETOM, MoJ- pa3ymeBaroImx CaMOCTOATEIBHOE
dbopMynupoBaHHe ¥ 3amUCh OTBETa B BHUAEC YWCIA WIU  IIO-
CJIeZI0BATEIILHOCTH LU P .

Yacte 2 comepxuT 5 3amaHuii: 3 3a1aHus 3TON YacTH MOJIPa3yMEBaIOT
3amuch pa3BEPHYTOrO OTBETa, 2 3aJaHUS OTOM YACTH MPEANOJararT
BBHITIOJTHEHUE PEATbHOTO XUMHUYECKOTO JKCIIe- pUMEHTa U 0(pOpMIIEHUE €ero
pe3yJIbTaTOB.

KoHTpo/IbHO-01IEeHOUHBbIE MATEePHAJIbI
BapuanTt nucbMeHHON paboThI A7
urorosou arrecranuu Yacrts 1

OtBeramu K 3amanusM 1 —17 smistorest mudpa wim nociegoBarebHOCTh Hdp (ducen) .
OTBeThl CHavasa YKaXHuTe B TEKCTe pabotsl, a 3aTteM nepeHecure B BJIAHK OTBETOB Ne 1
crpaBa OT HOMeEpa COOTBETCTBYIOIIETO 3aJaHMs, HaYMHAas C MEPBOM KIETOYKH, Oe3 MpoOesos,
3aMATBIX M JIPYTMX JONOJHUTENBHBIX CHUMBOJNIOB . Kaxkayo mudpy numwure B OTAETbHON
KJIETOYKE B COOTBETCTBUU C MPHUBEIEHHBIMU B OJIaHKE 00pa3amH .

1. Bribepure 1Ba BbICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O MEIU KaK XUMHUECKOM
JJIEMEHTE
1) Menp pearupyer ¢ XJI0pOoM.

B coaep>kaHne 11




— TouKA \r PocTA@D,

2) Menp npu HarpeBaHUH HA BO3/1yXE OKUCIISETCS .

3) CrmuiaBbl MeZIU M 30J10Ta UCTIONB3YIOTCS JIJISl M3TOTOBIICHUS FOBEITUPHBIX
YKpalIeHUH .

4) B cocTaB 60paocckoit )KUAKOCTH BXOTUT MEIb .

5) B cocraB meaHOM

MATHHBI BXOJUT MEb .
3anuiuTe HoMepa
BbIOPaHHBIX OTBETOB .
Ortger:

B coaep>kaHne

12



—— TouKA \r PocTA@D,

2. Ha npuBenénHOM prcyHKe n300pakeHa MOJIEeTb aTOMa XUMHUYECKOT0 3JIeMEHTa
—&

-
T

2

\
|

e

7

a-.__,.__;'

B coaep>kaHne 13



XUmusA

OTBeT:

B coaep>kaHne

Touka \rPocTA@D,

14



XUmusA

B coaep>kaHne

Touka \rPocTA@D,

15



TouKA \r PocTA@D,

Xnmus
®OPMYNA CTEMNEHb OKNCNEHWA CEPLI
COEOVHEHUA 1) -2
A) SO2B)CS: 2)0
B) H2S04 3) +4
4) +6
A b |B

B coaep>kaHne
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XUmusA

B coaep>kaHne

Touka \rPocTA@D,

3anumuTe B TaONMIly BeJMYMHY 3apsga sapa (X) atomMa XUMHYECKOTO
3JIEMEHTa, MOJIENIb KOTO- POro M300pakeHa Ha PHCYHKE, U HOMEp TPYIIIbI
(Y), B KOTOpO# 3TOT 3yeMeHT pacmojiokeH B [lepuomuueckoit cucreme .
([ns1 3anmcu oTBeTa MCNONB3YiTE apabckue UQpbI)

5. W3 npeninoKeHHOro nepeyHs BIOepUTE JBa BEIIECTBA C HOHHOW CBS3BIO:

1) LIiCl;

2) OF2z;

3) SO2Z;

4) CaFz;

5) H20.

3anuiuTe HoMepa

BbIOpaHHBIX

oTBeTOB . OTBET:

6. Kaxue nBa yTBepKIeHUS BEpHBI IS XapaKTEPUCTUKU KpeMHus u (ochopa?

1) DIeKTpOHBI B aTOME PACIOI0KEHBI Ha TPEX DIEKTPOHHBIX CIIOSX .

2) CoOTBeTCTBYIOIIEE MPOCTOE BEIIECTBO CYIIECTBYET B BHJIE UETHIPEXaTOMHBIX
MOJIEKY .

3) XUMHUYECKUM 3JIEMEHT OTHOCUTCS K METaJljiaM .

4) 3HauyeHHE HIEKTPOOTPHLIATEIILHOCTH MEHbIIIE, YeM y (ocdopa .

5) XUMHUYECKUH 3JI€MEHT 00pa3yeT BhICIINE OKCHIBI C

obmeit popmynoit 902 . 3anuirre HOMepa BEIOPAHHBIX

OTBETOB .

Otger:

7. W3 npeioskeHHOTo TIepeyHs BEIIEeCTB BHIOEPUTE OCHOBHBIN OKCHJI U KHCIIOTY

1) CaO;

2) Mg(OH)2;

3) SO2;

4) NaClOg;

5) HCIO4.

3anumuTe B 10Jie OTBETa CHavaja HOMEp KHCIOTHOTO OKCHJA, a

3aTeM HoMep ocHoBaHus . OTBeET:

8. Kaxkwue 1Ba U3 IepeUnCIIEHHBIX BEUIECTB OYAyT BCTYNAaTh B PEAKIIUIO C OKCHIOM
LUHKA?

1) Fe(OH)2;

2) HNOS;

3) 02;

4) KOH;

5 S

17



XUmusA

Touka \rPocTA@D,

3anumure
HOMeEpa
BBIOpaHHBIX
otBeToB OTBET:

9. YcTaHOBHTE COOTBETCTBHE MEX/y PearupyrOIIUMH BELIECTBAMU U
MPOAYKTaMH(OM) UX B3aUMOJICHCTBUS: K KaXIOH MO3UIUH,
0003HaYeHHOW OYyKBOM, MOAOEpPUTE COOTBETCTBYIOLIYIO

MO3UIMI0, 0003HAYECHHYIO ITUPPOH .

B conep>kaHne 18



s TOYKA \r P0CTA$ ,

PEATMPYIOLUME [TPOYKT(bI) B3BAUMOJIENCT
BELLLECTBA A) 1) — NazSO4

Na20 +S03 — 2) —— Na2S03

B) NaOH +H»S04 3) — NazSO0s+H,0

—B) Na+ 4) — Naz2SOs4+Hz

H2SO4(pasb . ) — 5) — Na2SO3z+ H20

B coaep>kaHne



XMMUS TOUKA \/ POCTA y

3anummure B TaONUIly BEIOpaHHBIE UQPHI [10JI COOTBETCTBYIOLIUMHU OYKBAMH .
A b B

10. YcCTaHOBHUTE COOTBETCTBHE Mexay (opmynoii BemectBa u
peareHTaMu, ¢ KOTOPBIMH 3TO BEUIECTBO MOXKET BCTylaThb B PEAKLMIO: K
K10 Mo3uIuu, 0603HaueHHOU OyKBOM, MOAOEpUTE COOTBETCTBYIOIIYIO
MO3UIMI0, 0003HAYCHHYIO ITUPPOH.

B coaep>kaHne



XUmusA

®OPMYNA
BELLECTBA

A) S B) ZnO
B) CuSOa4

B coaep>kaHne

Touka \rPocTA@D,

PEATEHTbI

1) Oz, H2SO4 (koHL,. )
2) Fe, BaCl2 (p-p)

3) NaOH, H2S04 (p-p)
4) N2, NaCl (p-p)

21



XMMUS TOUKA \/ POCTA y

3anummure B TaONUIly BEIOpaHHBIE UQPHI [10JI COOTBETCTBYIOLUIUMHU OYKBAMH .
A b B

11. W3 npeanoKeHHOro MnepeyHs BHIOEPHUTE ABE Mapbl BEIIECTB, MEXITY
KOTOPBIMH NPOTEKA- €T PEaKIysl 3aMeICHNU:

1) UMHK ¥ COJITHAs KUCIIOTA,

2) okcun yriepona (V1) u okcu HaTpus;

3) OKCHJ IIMHKA U COJISIHAS KUCIIOTA,

4) xene3o u xaopun meau (11);

5) HaTpUH U BOJOPOL

3anuumTe HoMepa

BBIOpaHHBIX

oTBeTOB . OTBET:

12. YcTaHOBUTE COOTBETCTBUE MEXKIy PEarnpyIOLUIMMH BEIIECTBAMU U
MPU3HAKOM IPOTEKA- IOLIEH MEXIYy HUMHU PEaKLUMHU. K KaXKIOW MO3ULIHH,
0003HaueHHON OyKBOH, mOAOEpUTE COOTBET- CTBYIOIIYIO MO3UIHUIO,
0003HaYeHHYI0 (PO .

PEATMPYIOIUIVE BEILIECTBA I[TPU3HAK PEAKIINM

A) Na2COsu H2S041) BeimaaeHmue
Oemoro ocaaka

b) K2COs u CaCl: 2) BbIJICIICHHE T'a3a

B) CuClz u KOH 3) BBINIaJICHUE TOITyO0ro ocaika

4) BeimazieHne Oyporo ocamaka
3anummure B TaOMUIYy BEIOpaHHBIE IUQPHI 10T COOTBETCTBYIOLUIUMHU OYKBAMHU .

B coaep>kaHne



—— TouKA \r PocTA@D,

A b B

13. BreiOepuTe 1Ba BeliecTBa, MU MOJHON Aucconuamu 1 Moib
KOTOPBIX 00pa3yercs 3 MOJIb aHHOHOB:

1) HUTpaT Kauus,

2) ruapokcun oapws;

3) xumopu xenesa (111);

4) docdar xanus;

5) cyabdar aJIOMHHHUSA .

3anuuuTe HoMepa

BbIOpaHHBIX

oTBeTOB . OTBET:

14. BriOepute ABa HCXOAHBIX BEIECTBA, B3aUMOICHCTBUIO KOTOPBIX

COOTBETCTBYET COKpa- IIEHHOE HOHHOE YPAaBHEHHUE PEAKIIMHN:
Cu?+ + 20H" = Cu(OH)qi

1) CuO 4) KOH
2) Cu 5) H.0

3) CuCl 6) Fe(OH)s
3anuumuTe HOMEpa

BbIOpaHHBIX

otBeTOB . OTBET:

15. ¥YcraHoBute COOTBETCTBUEC MEXIY CXEMOM npoiecca,
MPOUCXOASAIIETO B OKUCIUTEIBHO- BOCCTAHOBUTEIBHOM peakiuu, |
HA3BaHHEM STOTO MpoIecca: K KKIOW MO3UINH, 0003HAYECHHOW OYKBOW,
oI0EpUTE COOTBETCTBYIOILYIO ITO3UIIHIO, 0003HAUCHHYIO IIU(PPOIA .

CXEMA ITPOLIECCA HA3BAHMUE ITPOLIECCA

A) Fe?+ ~ Fel+ 1) okucienue

B) N 3/ No 2) BOCCTaHOBJICHHE

B) C+4" C+2

3anummure B TaOMUIly BEIOpaHHBIE HUQPHI [10JI COOTBETCTBYIOLIIUMU OYKBAMHU .
A b |B

16. M3 mepeyrcIeHHbIX CY>KICHUN O MpaBUiIax padoThl ¢ BEIIECTBAMHU
B JIa0OpaTOpUU U OBITY BbIOEpUTE BepHOE(bIe) CyKaeHHEe(s)

1) 3axokE€HHYIO CIIUPTOBKY HEJNb3s IEPEHOCUTH C OJTHOM MapThl HA APYTYIO .

2) Ilpu momagaHMy HA KOXY Karedb KUCIOTHI HYKHO 3a0MHTOBATh 3TOT Y4aCTOK

KOXH .

3) Ilpm HarpeBaHMH pacTBOpa MPOOUPKY C KUAKOCTBIO JIEpKaT IO
yriioM B 45° 1 Hampas- JISIOT TOPJIBIIIKO B CTOPOHY OT JIFOJCH .

4) PaboTy ¢ KOHIICHTPHPOBAaHHBIMU pPACTBOPAMH INEJIOYU CIIEAYET
NPOBOAMTh B PE3WHOBBIX IEpYaTKax3alUIIUTe B IOJie OTBETa HoMmep(a)
BepHOTO(bIX) CyxaeHus(it) . OTBeT: .

17. YCTaHOBHUTE COOTBETCTBHE MEXAYy JBYMs BELIECTBAMH H
PEaKTHBOM, C TMOMOIIbI0 KOTO- POr0 MOKHO Pa3iIMYMTh 3THU BEIIECTBA. K
KKIOU MO3UIIMHU, 0003HAUYEHHOU OYKBOM, OI0EPUTE COOTBETCTBYIOIIYIO

B coaep>kaHne 23



XUmusA
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B coaep>kaHne

TouKA \rPocTA@D,

PEAKTWB
1) Na>SO4
2) NaOH
3) HC1

4) AgNO3

24



XUmusA

Touka \rPocTA@D,

b) CuSOsu CuCl:
B) Zn(NOs)2
3anummre B TaOMUIly BEIOpaHHBIE UQPHI 1101 COOTBETCTBYIOLUIMMHU OYKBaMU

A b B

| Omeemom k 3adaHusiv 18, 19 sienssemcst yesoe Yucro Unu KoHeqHasi decsimuyHasi dpo6b.

| 3adanusi 18 u 19 8bIMOMHSIOMCS C UCMIONMb308aHUEM Criedyoueeo mexkcma. |

18. Bplumciure B IIPOLIEHTAaX MAacCOBYHO JOJK a30Ta B MOYEBHHE

CO(NH?2)2 . 3anumure 4Kcao ¢ TOYHOCTBIO 10 LEIBIX

Ortger: % .
19. PactBop MoueBuHBI ¢ MaccoBoil noieir 0,1% wucnomnb3yercs B

KayecTBE BHEKOPHEBOM MOJAKOpPMKHM ToMaToB . lIpm moakopMkax Ha
pactenus Hanocutcs 20 r azora Ha 100 M? . CKOIBKO MpaMMOB MOYEBUHbI
HYKHO 3aTPaTUTh Ha 3€MeNbHBIN Y4aCTOK TaKOH IIIOIMAAbI0?

3anuImmuTe 4YUciao ¢
TOYHOCTBIO o
nenbix . OTBET: r

Yacrs 2

20. Hcnonp3yst  MeToA  BJEKTPOHHOro  0OajaHca,  PaccTaBbTe

K03(ppULIMEHTHI B YpaBHEHUHU pEaKIH, CXeMa KOTOPOI:
SO2+ I2+ H20 A HI + H2S04

Onpenennure OKUCIUTEND U BOCCTAHOBUTEID .
21. [lana cxema IpeBpallCHUN:

CaCl2~ CaCOs X" Ca(OH)2

Hanumure MoneKkysipHbIE YpaBHEHHS PEaKUUi, C IOMOILIBIO KOTOPBIX

MOXXHO OCYLIECTBUTh yKa3aHHblE IpeBpamieHus . Jlng nepBoro
IIPEBpALICHUS COCTABbTE COKPAIIEHHOE HOHHOE YpaB- HEHUE PEAKLUU

[Ipu noGaBieHMM K pacTBOPY THUAPOKCHIA KajdWs C MAacCOBOM JOJel

menoun 10% wus0wiTka pactBopa Hutpara meau (1) oOpasoBancs ocamok
maccoit 9,8 r. Onpeznenure Maccy HCXOIHOTO PacTBOPA HIEIOYH .

IIpakTHYecKass 4acTh

Jlan pactBop cynbpaTa MarHus, a TaKkKe Habop CIexyromuX

PEaKTHBOB. ILMHK; COJsHAs KHCIIOTA, pPacTBOpPbl T'HAPOKCHIA HATpHS,
XJiopua 6apus U HUTpaTa Kajus.

22. Hcnonp3ys TOJNIBKO pEaKTHBBl W3 IPUBEIEHHOIO IIEPEYHS,

3alMIIUTE  MOJIEKYJSIPDHBIE  ypaBHEHUs  JBYX  pPEakUUi, KOTOpbIE
XapaKTepU3yl0T XMMHUYECKHE CBOWCTBA Cyib(aTa MarHusi, U YKaXHUTE
NPU3HAKU UX MPOTEKaHus (3armax rasa, BET 0cajKa WK PacTBOpa) .

23. IlpoBeauTe XUMHUECKHE PEAKIMU MEXIY CyIb(paToM MarHus H

BbIOpaHHBIMH ~ BEIlle- CTBaMH B COOTBETCTBUM C  COCTaBJICHHBIMHU
YPaBHEHMSAMM peEakIyH, coOrofas MpaBWia TEXHUKH O€30MacHOCTH,
[IPUBEIEHHBIE B WHCTPYKLUU K 3anaHuio . [IpoBepepTe, mpaBUIBHO U
yKa3aHbl B OTBETEC Ha 3ajaHue 23 NMpU3HAKU NpoTekaHus peakuuid. [Tpu
HEO0XOIMMOCTH JIOTIOJIHUTE OTBET WJIM CKOPPEKTUPYHTE €ro .

Kpurtepnu onenku

B coaep>kaHne
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— TouKA \r PocTA@D,

Cucrema OIICHUBAHMUS paboThI
Bepnoe BrimonHenne kaxaoro u3 3ananuit 1—3, 5—38, 11, 13—16, 18,

19 onennBaercsa 1 6amioM
3a MoJHBINA MPABWIBHBIN OTBET Ha Kaxxaoe u3 3ananuii 4, 9, 10, 12 u 17 craButcs 2
Oaia;

xumuu

B conep>kaHne 26



XUmusA

€CII JIOTyIIeHa OJ/IHA OITMOKA, TO OTBET onleHuBaercs B 1 6amn . Ecnu

Touka \rPocTA@D,

JOMYIICHKI B U 0oJiee omMOKY UM OTBETA HET, TO BhicTaBisercs 0 OamioB

Homep 3axanus IIpaBuabHblil oTBeT |HoMep 3apanus IIpaBuAbLHBII OTBET
1 45% 11 14>
2 155 12 213
3 132 13 35*
4 314 14 S
5 14> 15 112
6 14> 16 134*
7 15 17 123
8 24> 18 47
9 134 19 43
10 132
*Tlopsinok cinenoBanus LUQpP B OTBETE HE UMEET 3HAYCHUS
Yacrs 2
Kpurepun orieHrBaHMs BBIIIOJIHEHUS 3aJaHUI ¢ pa3BEPHYTHIM OTBETOM
20. Hcnonb3yst METOJI 3JIEKTPOHHOrO OaaHca, pacCcTaBbTe
K03(ppULIMEHTHI B YpaBHEHUHU pEaKIH, CXeMa KOTOPO:
SO2+ I2+ H20 A HI + H2S04
Onpenenure OKUCIUTENb U BOCCTAHOBUTEID .
CoaepxxaHue oTBeTa H YKa3aHHMSA 110 OLCHHBAHUIO baJibl

+4 +6

DJeMEHTHI OTBETA!
1) CocTaBiieH 3JeKTPOHHBIH OaslaHC:

1S—2e”"S112+2e”2I
2) PaccraBiensl KO3QPUIUEHTH B YPaBHEHUH PEAKIIHH .
SO2+ I2+ 2H20 = 2HI + H2SO04
3) VYkazaHo, uyro SO2 (uam cepa B CTCNCHHM OKHCIcHHS +4) sBisercs
BOCCTAHOBUTEJIEM, a HOJl — OKHCIUTENIEM .

OtBeT HpaBHHBHBIﬁ u HOHHBII\/'I, BKJIIOYACT BCC HA3BAHHBIC BBIIIC 3JICMCHTBI

HpaBI/IJIBHO 3arMcCaHbl IBa 3JICMCHTA OTBCTA

HpaBI/IJII:HO 3aIlIMCaH OJUH JJICMCHT OTBCTA

Bce aneMeHThI OTBETa 3alllCaHbI HCBCPHO WK OTCYTCTBYIOT

\Maxcumanvuotit 6aan

WO |k [N W

21. JlaHa cxema IpeBpaleHuN:

CaCl2"CaCOs

X"Ca(OH):

Hanumure MoneKyIsipHbIE YpaBHEHUS PEAKLUH, C IOMOLIBIO KOTOPBIX MOKHO
OCYLIECTBUTH YKa3aHHBIC NPeBpalleHus . [l IepBOro npeBpalieHus COCTaBbTe
COKpAILIEHHOE HOHHOE YpaB-

B coaep>kaHne
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— TouKA \r PocTA@D,

HEHUE pEeaKkLMU

CoaepxxaHue oTBeTa H YKa3aHMSA 110 OLCHHBAHHUIO banibl

DJeMEHTHI OTBETA!

Harnucansl ypaBHEHUS peakLUid, COOTBETCTBYIOIIUE CXEME IIPEBPALCHUN!
1) CaCl2+ Na2CO3 = CaCOs+ 2NaCl

2) CaCO3 CaO +CO2

3) CaO + H20 = Ca(OH)2

CocTaBiieHO COKpaIIEHHOE HOHHOE YPaBHEHHE NIEPBOIO MTPEBPALLEHUS

4) Ca’+ + CO3 = CaCOs

OtBeT HpaBHHBHBIﬁ u HOHHBII\/'I, BKJIIOYACT BCC HA3BAHHBIC BBIIIC 3JICMCHTBI

[IpaBUIIBHO 3aNKMCaHbI TPU YPABHEHHUS PEAKIIUU

[IpaBUIBLHO 3allMCaHbl 1BA YPABHEHUS PEAKLUU

[IpaBuIBbHO 3aIIMCAaHO OJHO YpaBHEHUE pEaKLUU

Bce ypaBHEHHUs peaKkuil 3allMCaHbl HEBEPHO WA OTCYTCTBYIOT

N sl LSEEEES

\Maxcumanvuotit 6aan




XUmusA

B cooep>xkaHune

Touka \rPocTA@D,

13



XnMuns
22. [Tpu no6aBneHNM K pacTBOPY THAPOKCUAA KAIHS C
MacCOBOU J0JIeH



menoun 10% u30bITKa pacTBopa HuTpata Menu (I1) oOpasoBaiics ocanok
Mmaccoit 9,8 r. Onpenenute Maccy HCXOJHOTO PACTBOPA HISJIOYH .

Co;[epma}me O0TBETA U YKa3aHUA MO OCHUBAHUIO

Bajabl

DJIeMEHTHI OTBETA:

1) CocTaBlieHO ypaBHEHHE PEAKIIUH:

2KOH + Cu(NOs3)2 = Cu(OH)2+ 2KNOs3

2) PaccumtaHO KONMYECTBO BEIIECTBA THUIPOKCHIA Kajusl, 3aTPayeHHOTO
pe3yJIbTaTe PeaKiuu:

n(Cu(OH)2) = m(Cu(OH)2) / M =9,8: 98 = 0,1 Mosb 10 YpaBHEHUIO PEAKIIUU
n(KOH) = n(Cu(OH)2) * 2 = 0,2 mob

3) OmpeneneHa macca pactBopa ruapokcuaa kanus: M(KOH) = n(KOH)
M(KOH) =0,2¢56 =112

m p-pa = m(KOH) /ur -100 = 11,2 : 10+ 100 =112

OTBeT NMpaBWIBHBIN U MOJTHBIH, BKIIOYAET BCE HA3BAHHBIC AIIEMEHTHI 3
[TpaBUIHHO 3aIMCAHBI JIBA U3 Ha3BaHHBIX BBIIIE 3JIEMEHTOB 2
[TpaBUIIBLHO 3aITMCAHO OHO W3 HA3BAHHBIX BHIIIIE JIEMEHTOB 1
\Maxkcumanbrolit 6ann 3
IIpakTHYecKas 4acThb

Jlan pactBop xmopuna sxene3za (lIl), a rtarke Habop cremyrommx
PEaKTHBOB: MeJlb, COJIIHAs KHCJOTa, pacTBOPbl THUIPOKCHIA HATpus,
HUTpaTa cepedpa 1 XJIOpuaa Kaaus .

23. Hcnonb3yss TONBKO PEAKTUBBI W3 IPUBEAEHHOTO IIEpEYHS,
3alUIINTE  MOJICKYJIIpDHbIE  ypaBHEHHS  JIBYX  peakuuid, KOTOphIE
XapaKTepu3ylT XUMHUUeckne coiictBa xyopuna xenesa (l1), u ykaxwure
NPU3HAKU WX MPOTeKaHusl (3ammax rasa, IBET 0caJika WM PacTBopa) .
Copep:kaHue 0TBeTa M YKa3aHHUS M0 OLleHUBAHUIO banibl
DJEeMEHTHI OTBETA!
DJEeMEHTHI OTBETA!
CocraBieHbl ypaBHEHU IByX pPeaKkluii, XapaKTepu3yIoIIue XUMHUIECKHUE CBOUCTBA
xnopuna xenesa (I11), u ykazanbl npr3HaKu X MPOTEKAHUS
1) FeCls + 3AgNOs = Fe(NOs)s + 3AgCli
2) BBIMaeHUE OETIOr0 TBOPOKHUCTOTO OCAJIKA,
3) FeCls + 3NaOH = Fe(OH)si + 3NaCl
4) BBITIaZICHHE Oyporo ocajaka
OTBeT MpaBWIBHBIN U MOJTHBIH, BKIIOYAET BCE HA3BAHHBIC AIIEMEHTHI 4
[IpaBUIIBHO 3aIMCaHBI TPU DJIEMEHTA OTBETA 3
[IpaBUIBHO 3aIMCaHBI JiBa 3JIEMEHTa OTBETA 2
[IpaBUIIBHO 3aIIMCAHO OJMH JIEMEHT OTBETA 1
Bce 31eMeHTHI 3arucalbl HEBEPHO WM OTCYTCTBYIOT 0
\Makcumanvholit 6a1n 4
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24. TlpoBenuTe XMMHUYECKHE PEakIMUd MEXIy pacTBopoM xiopuaa xenesa (1) u
BbIOpaHHBIMU BEIIECTBAMH B COOTBETCTBUHU C COCTABICHHBIMU YPaBHEHUSMU PEaKIIH,
cobmoast mpaBuiia TeXHUKH Oe3zomacHocTH . IIpoBepbTe, MpaBMWIIBHO JIM YKa3aHbI B
OTBETE Ha 3aJaHue 23 TpU3HAKM TNpoTekaHus peakuuit . I[lpu HeoOxommmocTu
JOTIOJTHUTE OTBET MJIU CKOPPEKTHUPYHTE €ro .

Co;[epma}me 0TBETA U YKa3aHUA MO OCHUBAHUIO

XUMHUYECKUN IKCIIEPUMEHT BBITIOJIHEH B COOTBETCTBUU C MHCTPYKIMEN K 3aJaHUIO
24

+ 0OTOOP BELIECTB NPOBEAEH B COOTBETCTBHHU C MyHKTamu 3.1—3.5 uHcTpyKuumy,

« CMCIIIMBAHKUE BEIIECTB BBIMIOJHEHO B COOTBETCTBHHM C MyHKTamMu 3.6—3.

XI/IMI/I‘-IGCKI/Iﬁ 3KCHCpHMCHT BBIIIOJIHEH B COOTBCTCTBHUU C HpaBI/IJIaMI/I TCXHUKU
0€301acHOCTH

[IpaBuia TeXHUKH OE€30MIACHOCTH HAPYIIECHBI IPU OTOOPE MIIM CMEIIMBAHUHN BEILECT

[IpaBuna TeXHUKH 6€30IaCHOCTH HapylmIeHbl Kak IpH oOTOOpe, TaK U IIf
CMEILINBAHUN BEIIECTB

\Maxcumanvnotit 6aan

IIpu napywienuu npagun mexHuKu 0€30NACHOCMU, KOMOPOE MOMCEem HAHECH
yuiepd 300p0o6vl0 camozo IK3IAMEHYeMOo20 uUnu Opy2uxX YYACMHUKOE IK3AMEH
IKCnepm 00A3aH RPEKPAMUmMb 6bINOJIHEHUE IKCHEPUMEHMA 00YUaAIOUUMCA
MaxkcumanbHOE YHCIIo 0aJITOB 32 BBIMOTHEHHE paboThl = 40.

TeMmaTnyeckoe IIaHupOBaHUE
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Tema

Conepxanue

[leneBas ycraHOBKa ypoka

Koma-Bo
4acoB

MeTtonsl IMO3HAHUS B

XUMHU.
MCHTAJIbHBIC
XUMHNU

OKkcrnepu-
OCHOBBHI

[lpaktuueckas  pabora  Ne
«M3ydyeHue cTpoeHus IIaMeHn»

3HAKOMCTBO C  OCHOBHBIMU
METOJIaMU HAYKHU

1




2 MeToasl O3HAHUS B 3HAKOMCTBO C  OCHOBHBbIMH/1
XUMUU. Okcnepu-Jlaboparophsriit ombIT Ne 1 «J[o kakoiiMeTo1aMU HAYKU
MEHTQJIbHBIE  OCHOBBITEMIIEPATYPbl MOXHO HarpeTh Belle-

XUMHUU CTBO?»

3 Meroabl IO3HaHUSA B Hatb [peACTaBIICHUE ql
XUMUH. Okcnepu-Jlabopatopusrit onbiT Ne 2 TOYHOCTH  U3MEpeHud  1ud-
MEHTaJIbHbIE  OCHOBBl«/3MepeHne TemmnepaTypbl KUIEHUSPOBBIX JATYMKOB M aHAJIOIOBBIX
XUMUHU BOJbBI  C  TOMOIIBIO  JAaTYUKATIPUOOPOB

TEMIIEPATYPbl U TEPMOMETpA»

4 Mertoapl mo3HaHus BJlaGoparopHslii ombIT Ne 3 1
XUMUH. Okcnepu-«Onpenenenne temrepatypb|ChopMupoBaTh IpeACTABICHUE
MEHTQJIbHBIE  OCHOBBIIIJIABICHMS U KPUCTAIIM3ALMHO  TEMIICpaType  IUIABJICHHS
XUMUHU MeTalla» OOpaTUMOCTH  IUIABJICHUS |

KpUCTAJIIIN3aluU

S) [IepBoHavabHBIE JlaGopatopHblii onbIT  Ne 43KcrIepUMEHTAIILHOE 1
XUMHUYECKHE MOHATHSA|«OnpeneneHue BOJONPOBOJHON  HONpEAeIeHUe JTUCTUILINA
Uuctble BemiecTBa HMAMCTUIUIMPOBAHHOW BOJBID» POBAaHHOM U BOJONPOBOJIHOM
cMecH BOJIbI

6 N3ydyenne xumuueckux sB-1
[IepBoHavabHBIE JIeMOHCTPAaLIMOHHBIN YKCIIEPUMEHT  |JICHUH
xuMmudeckue MOHATHANe 1 «BwigeneHue W MOTJIOMIECHUE
dusnueckue ATeria — IPU3HAK  XUMHYECKOH
XVUMHUYECKUE SIBJICHUS]  [peaKLuu»

B conepikanue

Ne Tema Coneprxanue IleneBas ycraHoBKa Koz-50

n/n Y ypoka JacoB




[IepBoHavabHBIE
XUMUYECKAE TOHSATHS.
[IpocTbie M CIOXKHBIE]
BEILIECTBA

JIEMOHCTPALIMOHHBI  HKCIIEPUMEHT
No 2. «Paznoxenue BOJIBI
AIIEKTPUYECKUM TOKOM

N3yuenue SBJICHUN pH
Pa3JI0KEHUU CIIOKHBIX BELIECTB

8 JIEMOHCTpPAllMOHHBIA  3KCIEPUMEHT| DKCIIEPUMEHTAIbLHOE JIOKa~
[NepBOHaUAIbHBIC Ne 3. «3aKOH COXpaHEHUsI MacChl Be- [3aTENbCTBO JICHCTBHS 3aKOHA
XUMUYECKHE TMOHSTHs[HCCTB>
3aKoH COXPaHEHHUS
Macchl BEIECTB

9 JIEMOHCTpPAllMOHHBIA ~ 3KCIEPUMEHT|DKCIEPUMEHTAIBHO oIpe-
KI14CCEI HeopraHH-N‘—’ 4. «OmnpeneneHue  COCTaBANEIUTh COJEPIKAHUE KUCIOPOAQ
YEeCKUX  coenMHeHuit.[BO3AYXa» B BO3AYyXC
CocraB Bo3ayxa

10 [lpaktnueckas  pabora  Ne  2/CuHTE3 CONM U3 KUCIOTHI U

«[lomyueHne MEIHOTO KyIIopoca»  [OKCHAa MeTasuia
Kiaccsl HEOpPraHU-
YECKUX  COCAVHCHUM,
CaolicTBa KUCIOT.
11  |PacTtBOpBHI JlaGoparopHstit oneir  Ne glccnenoBarsb 3aBUCUMOCTH
«U3y4enue 3aBucuMocTy [PACTBOPUMOCTH — OT  TEMIIC
PacTBOPUMOCTH BEIECTBA or|PaTypPBhI
TeMIepaTyphbI»
12 |PacTBOpHI
JlaGoparopHbIit onbIT N 6[Toxazarp 3aBUCHUMOCTH
«Habmonenue 3a POCTOM|[pacTBOPUMOCTH ~ OT  TEMIIEH
KPHUCTAJJIOB» patypbl
13  |PacTBOpSIL. JlaGopaTopHbIii ombIT  Ne 7 CopMHpOBaTH S —
«IlepechblleHHbIH pacTBop> «pa30aBICHHBIIH pacTBop»,
«HACBIIIECHHBII pacTBop»,

«TIEpECHILIEHHBIN PACTBOP»




Ne T C Komi-Bo
e ema oJiepKaHue IleneBast ycTaHOBKA ypoka 4AcOB
14  |PacTBOpBHI CcdopmupoBats npenctaBieHugl
[lpaktnueckas  pabora  Ne 30 KOHHCHTpalMH BEINCCTBA H
«Ornpenenenne KOHIIEHTpaIiKOTHICCTBEHHOM aHaIH3e
BEIIECTB  KOJOPUMETPHUECKUM  TIO
KaJOpPOBOYHOMY rpaduky»

15  |Kpucramioruzapa CchopmupoBats  monsaTHe  «1

Thl JlaGoparopupiii  omsir  Ne  gKpucrammornmpar»
«OnpeneneHue TEMIIEPATYPB]
Pa3JI0KEeHUs] KPUCTAJUIOTHIpaTay

16  |Knaccer Heopranu-[Ipaktuueckass  pabora  Ne 4 COpMUPOBATH [IPe/ICTABICHHE 1
ueckux  coeauHenuit«Onpenenenure PH pacTBopos kucioT|, pH  cpemsl kak  xa-
Ocnopanns U IIET0UeH» PaKTEPUCTHKUA  KHUCIOTHOCTH|

pacTBopa

17 Kotaceht HeOPraHH- § CchopmupoBatsb npenacrasienue(l
qeCKIX CoeHHHeHHﬁ.HaGOpaTOPHBII/I ompiTr  Ne 9o mikane pH
O CHOBAHMS «Onpenenenune PH pasnuuHbIX cpea»

18  |[Knaccer Heopranu-/labopatopusiii  omeir  Ne  10/9xcmepuMeHTalbHO — J0KazaThl
4ECKUX  coeauHeHuH . \«Peakuus HEUTpAIU3ALUN».[XUMUYECKUE CBOMCTBA
XuMuueckue CBOMCTBAlEeMOHCTPALMOHHBIA  AKCIEPUMEHT|OCHOBAHUM
OCHOBaHUM Ne 5 «OcnoBanus. TernoBoit addexT

peakuuyd TUAPOKCHIA HATpus ¢
YTJIEKHCIIBIM Ta30M»
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CaoiicTBa Heopra-
HUYECKUX COCIUHECHUUN

JlaGopatopubiii  omeir  Ne 11
«OnpeneneHre KUCIOTHOCTH NOYBBI»

Hcnonp3oBath II0JIy4YEHHBIE
3HaHMSL  JUIsL  ONIpElENeHUs
KHCIIOTHOCTH pacTBOPOB




lMpodomkeHue

JleMOHCTpaMOHHBIN OMBIT No 6
«Temmneparypa niaBiieHUs] BELIECTB C
pa3HBIMM THUIIAMU KPUCTAIMYECKHX
pELETOK»

(U3NYECKUX CBOWCTB BEILECTB
OT THUIIA XUMHUYECKOH CBSI3U

Ne Tema ConepxaHue IleneBas ycraHOBKa ypoka Koz-50
M

/11 Acp y yp JacOB

20 XUMUUIECKas CBSI3b IToxa3ath 3aBUCHUMOCTB|1

TemaTnyeckoe INIAHHPOBaHNUE YUeOHOr0 MaTepuaia B 9 Kiacce

cJ1a0bIe AIEKTPOIIUTHI

No |Tema Copnepxanue [leneBas ycTaHOBKA ypoka Koi-Bo
n/n JacoB
1 1
Teopus anekrpo-/lemoncTpanronnelii  onblT  Ne  lllokazat, 4YTO pacTBOpEHME
JINTUYECKON mucco«TemmoBoit  3¢dexkT  pacTBOpEeHus BEIECTB UMEET PsAJl NIPU3HAKOR
Luanuu BEILIECTB B BOJIE» XMMHUYECKON pPEaKINU
Teopus JJIEKTPO- .
P N P [lpaktuueckas  pabora  Ne 1BBeneHne NOHATHI — «3JEK-
2 TTUTUYECKON JCCOA
«ONEKTPOIUTHI U HEAJIEKTPOIUTBD»  [TPOJIUT» M KHEITIEKTPOTUT»
Luanuu
3 Teopus anektpo-Jlabopatopusrit onbiT Ne 1 «BnusHue 1
JINTUYECKON JIUCCO-PACTBOPUTENIS HA UCCOLIMALINIO CcopmupoBaTh npeaCcTaBICHHG
MAIH O BJIMSHUM PACTBOPUTENS HA
JUCCOLUALIUIO JIEKTPOJINTA
4 JlaGoparopHsiit onbiT Ne 2 «CusbHBIE| DKCIEPUMEHTATBHO BBeCTH |1
Teopus DJIEKTPO-[ CI1a0ble 3IEKTPOIUTHI» MOHATHUE «CJIA0BIN AITEKTPOTHT
JINTUYECKON JIICCOA
muanuy. CuipHbple U




lMpodomkeHue

No |Tema Copnepxxanue [leneBas ycTaHOBKa ypoka Koi-Bo
/1 JacoB
S) Teopus ANEKTPO-
. . CdopmupoBaTh HpeaCcCTaBICHUE
TTUTUYECKON nucco+J/Iabopatopuslit onbIT Ne 3
3aBHCUMOCTH|
AU «3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH
AJIEKTPOIPOBOTHOCTH pac-
PacTBOPOB CHJIBHBIX — AJIEKTPOJIUTOB
TBOPOB ~ OT  KOHIICHTpalUH
OT KOHIIEHTPALUK HOHOB»
HMOHOB
6 Teopus ANEKTPO- 1
ITUTUYECKOM HCCOA 3aKkpenuTh NpeACTaBICHUE ¢
A [lpaktnueckas  pabora Ne 2 P pet
AU 3aBHCHUMOCTHU AJIEKTPO-
«OrnpeneneHre KOHICHTPALUU COIH
MIPOBOJIHOCTH  PacTBOPOB  OT
10 AJIEKTPOIIPOBOTHOCTH PacTBOpa»
KOHIICHTPALUU HOHOB
7 HccnenoBath ocobennocTH 1
Teopus 3JEKTPO- .
. . NPOTEKaHUS  pPEaKIuu  Hew-
JIUTUYECKON nucco+J/IabopaTopHblit OIIBIT Ne
. TpaTU3aIiH
[IUALIH. «B3aumopeiicteue THJIPOKCHU/IA
Peaknuu MOHHOT'00apHs C CEPHOU KUCIOTON»
oOMeHa
8 1
Teopus AIIEKTPO- . DOKCIEpUMEHTAIBHO — MOKA3aTH
. JlaGopatopHblii ombIT  Ne
TUTUYECKOM JICCOA . o0pa3oBaHHMe  HWOHOB  IpH
«O06pazoBaHue coNeii aMMOHUSI»
AU peaKknuy aMMHaKa ¢ KUCIOTaMHu




lMpodomkeHue

OKHUCIIUTENbHO-1

9 N3yuenue
o BOCCTAHOBHTEJBbHBIX
Xumuueckue peakiuu. [Jlabopatopusiit onbIT Ne 6
LIECCOB,  IPOTEKAIOIINX
OKuCIUTENBHO- «U3yuenue peakuuu B3aU-
N BBIJICTICHUEM SHEPTHH

BOCTAHOBHUTEIb-  HBIGMOJEHCTBHA cynb(uTa HATpUS (

peakuuu (OBP) MEPOKCUIOM BOAOPOAA»

po-
q




lpodormxeHue

No |Tema Copnepxxanue [leneBas ycTaHOBKa ypoka Koi-Bo
n/n JacoB
10 (Xumuyeckue peakuuu. .

OBP bearh JlaGopaTopHblii OIIBIT Ne 7\loxazaTp, 4YTO B IpOLECCE
«3menenune pH B xozxejnporekanuss OBP  B0o3MOXHO
OKHCIIUTEIHbHO-BOCCTAHOBUTENBHBIX ~ |00pa30BaHUE  KHCIOTHI  WIIH
peaxkuuii» LIEJI0YHU

11 [Xumuyeckue peakuuu. KonngectBeHHO oxapakre+1l
OBP JlaboparopHsiit onbit Ne 8 pU30BaTh BOCCTAaHOBUTEJIBHYK]

«CpaBHI/ITeJIbHa}I XapaKTCPUCTUKAc10COOHOCTh METAIIOB
BOCCTAHOBHTEJIBHOM CIIOCOOHOCTH
METaJJIOB»

12 Xumunyeckue peakiuuj/leMoHcTpanmonHsle OnbIThl  Ne  2M3y4uTh  3aBHCUMOCTH  CKO-2
CkopocTe xuMuuyeckoj«3yuenue  BIMSHMS ~ Pa3IMYHBIXPOCTU PEAKIMHM OT Pa3IUYHBIX
peaxkuuu (akTOpPOB HA CKOPOCTH PEAKIII» ¢bakTopoB

13 |Hemeramisr. Iamo-/leMmoHcTparmonnpiii  onbIT  Ne  3DKcrmepuMeHTalIbHOE H3y4deHudl
TEHbI «M3yuenune ¢buznyeckux WU3NIECKUX U XUMHYECKHUX

XUMHUYECKHUX CBOMCTB XJIOpa» CBOMCTB XJI0pa



lpodormxeHue

14 ["anorensl Onpenenuthb coJiepkanue2
[lpakrtuueckas ~ pabora  Ne  3xnopmja-moOHOB B HCCIETYEMBIX
«OHpCI[eJIeHI/IC COACPIKAaHUSA XJIOpUO- pacTBopax
HOHOB B ITUTHEBOM BOJIE»
No |Tema Copnepxanue [leneBas ycTaHOBKa ypoka Koi-Bo
n/n JacoB
15 |CepoBonopon, JleMOHCTpalOHHBIN onbIT: U3yunts nabopatopHbie/l
cynbpub! «Ilonyuyenue CEpOBOIOPOAA UCcrnocoObl  TIONYYEHHUs  Cepo-
U3Y4YEHUE €r0 CBOUCTBY. BOJOpPOAA, €ro CBOWCTBA WU
JlaGopaTopHblii OTIBIT: «CuHTe3CcBOICTBA CYIb(PHIOB
CEpoBOAOPOAA. KauectBennsie
peaKkMyu Ha CEpOBOAOPOA U CYIb(H-
TBI»
16 [Hemerayibl. Oxcunabl/leMOHCTpallMOHHBIN OIIBIT NaM3yuuts cBoiicTBa cepHucToro |1
CEpHI. Cepnucrag4«li3yuenne CBONCTB CEPHUCTOrO rasgrasa
KHUCJIOTa U CEPHUCTOU KUCIIOTHI»
17 |[Hemeramuibl. AMMuak |Jlaboparopuslii orbIT Ne 9 «OcHOBHBIE [ DKCIIEpUMEHTAIBHO — JOKa3aTH1
CBOMCTBa aMMHUaKa» IIPUHAJIJIEKHOCTD pacTBopa
aMMHaKa K c1a0bIM|
ANEKTPOJINTAM




lpodormxeHue

18 |Oxcun azota (1V) W3yuntes mnpomblnuieHHBIE K1
nabopaTopHbIe CIIOCO0Bb]
nonydyenus okcuaa aszora (IV)
JleMOHCTpalMOHHBIC OTIBITBL|€TO CBOWCTBA, TMPUMEHEHHE B
«[lonyuenne oxcuma aszora (IV) wnpousBoxacTBe a30THOM|
U3yYeHHUE ero CBOUCTBY»; «OKHUCICHUEKUCIOTHI
okcuma asora (II) mo okcuma aszora
(IV)»; «B3aumomeiicTBre OoKCHJId
azota (IV) ¢ BofoO# U KHUCIOPOAOM, IO
JIy4€HHUE a30THOU KUCIIOTBI»
No |Tema Copnepxxanue [leneBas ycTaHOBKA ypoka Koi-Bo
/1 4acoB
19 |AzoTHas kucnora u eé DKCHepUMEHTATBHO orpe-2
coIn [IpakTuveckas pabota Ne A nenuth COJICp)KAHUE HUTPATA
«OHpeIIeHeHI/Ie HUTpAT- HNOHOB BlIOHOB B pactBopax
MUTATEILHOM PacTBOPE»
MuneparsHbie JlaGopaTopHblii ombIT  Ne 109KkcnepuMeHTAIbHO Pa3InyaTh
20 |yAoOpemnus «OmpeneneHne aMMHAYHOM CETUTPHI U|MOYEBHHY H  MUHEpaIbHbBIGL
MOYEBUHbI» ynoOpeHus
21 |Meramnel.  Kanpuwmii.|JIlabopatopHslit OTIBIT No 11DkcnepruMeHTanbHO ycra-{1
CoenuHenus kanbplius [«B3anMoaeiicTBie U3BECTKOBOW BO/IBI [HOBUTH 00pa30oBaHUE CpEaHEH U
C YTJIEKHCITBIM Ta30M» KHCIIOH COJIn




lpodormxeHue

22

Metamnsl. XKexe3o

JlaGopaTopHblii ombIT  Ne 12WccnenoBath IIpoLecc
«OKuCIeHne Keje3a BO  BIAKHOMDIECTPOXUMHUYECKOW  KOPPO3HUH
BO3/1yXe» &KeJe3a B BO3yXe

TemaTnyeckoe INIAHHPOBaHHE YU4eOHOro MaTepuaia B 9 Kiacce

cJ1a0bIe AIEKTPOIUTHI

No |Tema Copnepxanue [leneBas ycTaHOBKa ypoka Koi-Bo
n/n 4acoB
1 1
Teopus anekrpo-/lemoncTpannonHelii  onblT  Ne  1lloka3ats, 4YTO  pacTBOpPEHME
JIUTUYECKOMN mucco«TernnoBoit  »pQeKT pacTBOpEHHs BEIIECTB HUMEET PsAJl NMPU3HAKOR
uanun BEILIECTB B BOAE» XUMUYECKON PEaKLUU
Teopus JJIEKTPO- .
P N P [lpaktuyeckas  pabora  Ne  1BBesgeHue  MOHATHH  «3IIEK-
2 JIUTUYECKON JIICCOA
«ONEKTPONIUTHI U HEAJIEKTPOIUTHD?  [TPOIUT U KHEITCKTPOIIUT
uanuu
3 Teopus anexTpo-JlabopaTopuslit onbiT Ne 1 «BnusHue 1
JINTHYECCKOU JIACCO-PACTBOPUTEIISI HA JUCCOLUALINIO» ChopmupoBaTh  NpeEICTaBICHHUE
UALIN O BIUSHUM pacTBOPUTENS HA
JUCCOLIMALUIO DJIEKTPOJINTA
4 JlaGopatopubiii  ombiT  Ne  2DKcnepuMEHTaIbHO BBECTH|1
Teopus EKTPO-|«CUIIBHBIE U CITa0BIE AMEKTPOIUTHI» |[IOHATUE «CITAOBIN SJEKTPOITUT»
JIUTUYECKON JIICCO-
muanuyd. CuiabHble W




lpodormxeHue

Ne Copnepxxanue [leneBas ycTaHOBKa ypoka Kon-Bo
n/n 4acoB
Tema
S) JlaGopatopuslii ombIT Ne 3 CcdopmupoBath mpencraBineHue l
«3aBUCHMOCTb 3JIEKTPOIIPOBOJIHOCTHO 3aBHCHMOCTH|
Teopus 3JEKTPO- POTPOBOAL
. PAcTBOPOB CHJIBHBIX 3JIEKTPOJIUTOBDICKTPOIPOBOAHOCTH PACTBOPOB
TTUTUYECKON JCCOA
T KOHLIEHTPALlUH HOHOB» T KOHLIEHTPAI[M1 HOHOB
- OT KOHLIEHTPAL OHO OT KOHLIEHTPAL OHO
6 [lpaktuyeckas  pabora  Ne  23akpenuth mnpexactaBieHue ol
«OnpeneneHre KOHIIEHTPALUHU COJU [3aBUCUMOCTH AIIEKTPO-
Teopus 3JEKTPO- pell HeHTpal p
. 10 AJIEKTPOIIPOBOTHOCTH PAaCTBOpPa» |POBOAHOCTH acTBOPOB  OT
TTUTUYECKON JCCOA POTPOBOA p p POBOA p P
KOHIICHTPALUU HOHOB
- OHLIEHTpAI] OHO
7 Teopus SIEKTPO- JlaGoparopubiii  omsir  Ne  4MccnenoBath ocobenHoctu(l
o «Bzaumonenictue TUAPOKCUIAIPOTEKAHUS aKIMM  HEH-
TTUTUYECKON JCCOA JICHCT TuAp Aarpote peaxi ©
Oapust ¢ CepHON KHUCIOTON» TpaTU3aIiu
[UAIHH.
Peaknun HMOHHOI(Q
oOMeHa
8 JlaGopatopubiii  ombiT  Ne  50kcmepuMeHTaIbHO — MMOKasaThl
«O06pazoBaHue COJICH aMMOHHUSI» oOpazoBaHue MOHOB npy
Teopus 3JEKTPO-
. peaKkuy aMMHaKa ¢ KUCIIOTaMHu
TTUTUYECKON JCCOA

ouanuu




lpodormxeHue

9 JlaboparopHsrii onbiT Ne 6 N3yuenue OKUCTUTENbHOA1
XUMHYECKUE PEAKLIUU, «3yuenne peakuuu B3aH-BOCCTAHOBUTECIILHBIX IIPOLICCCOB,
OxucnauTenpHo- MOJEICTBUA CyibpHUTa HaTpus JNPOTEKAIOMIMX C BBIICICHUEM
BOCTAQHOBUTEIb-  HBIEMEPOKCHIOM BOIOPOIa» SHEPTUU
peaxiuu (OBP)

Ne Copnepxanue [leneBas ycTaHOBKa ypoka Kon-Bo

n/n 4acoB
Tema

10 JlaGopatopubiii  omeir  Ne  7][lokazath, uYro B mporeccel

«3menenune pH B xogenporekanuss OBP  Bo3MoxH(Q
XUMHUYECKHUE PEAKIMH. |OKUCIUTEbHO-BOCCTAHOBUTEIILHBIX |00pa3oBaHKe KHMCJIOTBI Uiy
OBP peakiuii» LIEJTI0YH
11 JlaGopatopuslii onbIT Ne 8 KonunuectBeHHO oxapakte-|1
«CpaBHHUTENbHAs ~ XapaKTEPUCTUKAPH30BATh  BOCCTAHOBUTEIHHYIQ
XUMUYECKUE PEAKIUH. [BOCCTAHOBUTEILHOM CITIOCOOHOCTH CITOCOOHOCTh METAJIIIOB
OBP METaJUIOB»

12 JlemoHCTpanoHHbIe ONBITHI No 2 |M3y4uTh 3aBHCUMOCTH CKOPOCTHZ
N MIICCKHE peaKuHH.«HqueHHe BIMSIHUS — pa3IMYHBIX|pEaKIK oT Pa3IMYHbIX
CKOpOCTS XHMquCKOﬁ(baKTOpOB Ha CKOPOCTh peakuuu»  |paxTopos
peakuuu




lpodormxeHue

13 JleMoHCTpaunoHHbI onbIT No  3DKCHepUMeHTanbHOE Hu3ydeHuel
«M3yuenune ¢buznyeckux WOU3NIECKUX M XUMHUYECKHX
XUMUYECKHUX CBOMCTB XJIOpa» CBOMCTB XJIOpa
Hewmeransl. ['anorensr P P
14 [lpaktuyeckas  pabora  Ne  3|Ompenenuthb coiepxanue|2
«Onpenenenue coaepxKaHus XJI0pUA-XJIOPUI-MOHOB B UCCIIEYEMbIX
NOHOB B IMUTHEBOM BOJIE» acTBopax
I"asiorensr A P P
Ne Copnepxanue [leneBas ycTaHOBKA ypoka Kon-Bo
n/n 4acoB
Tema
15 JIeMOHCTpaLlMOHHBII onsIT: | M3yunts nabopaTopHublell
«[lomyuenne  cepoBomoposra  HMICIOCOOBI  TMOMYYEHHUS  CEPO-
CepoBoaopof, M3y4YEHHUE €r0 CBOMCTBY. BOJIOPOJIA, €ro CBOWCTBA W
Cynb(uIbI JlaGopatopubiii  ombIT:  «CHHTE3CBONCTBA CYIb(UIOB
CEpOBOAOPOAA. KauectBennsie
[peaKIMy Ha CEpOBOIOPON U CYNIb(u-
16 JIeMOHCTpaLMOHHBIN onbIT  NaM3yuuTs cBoiicTBa cepHucroro |1
4«W3yueHne CBOWMCTB cepHUCTOrgrasa
Hemeramiel. Oxcuapl M o p
ra3a u CEpHUCTON KHUCIOTBI»
CEPBL. Cepnucras p
KHCIIOTa




lpodormxeHue

17 JlaGopatopubiii  ombiT  Ne  9DkcnepuMeHTaIbHO Joka3aThl
«OCHOBHBIE CBOWCTBAa aMMHUaKa» MPUHAICIKHOCTD pacTBopa
aMMHaKa K c1a0bIM|
Hemerannbl. AMMuak
ANEKTPOIUTAM
18 JleMOHCTpalMOHHBIC ONBITHL | I3y4uTh ~ TPOMBINUICHHBIE — H|1
«[Tonyuenune oxcuma asora (V) wumaboparopHbie CHIO0COO0BI
W3y4YEeHUE ero CBOMCTB»;|onyueHus okcuaa aszora (IV
Oxcwun azora (1V) Y yacHt a (V)
«Oxkucnenne okcuma azora (II) mgero cBoiicTBa, NpUMEHEHHE B
okcuma azora (IV)»; «B3aumojei{Ipon3BOACTBE a30THON KUCIIOTHI
ctBue okcuya azora (IV) c Bomoii u
Ne Copnepxanue [leneBas ycTaHOBKA ypoka Kon-Bo
/T 4acoB
Tema
19 [lpaktuyeckas  pabora  Noe  4DKCHEpUMEHTAIbHO OMpPEICTUTHZ
«OmpeneneHue HUTPAT- HOHOB BCOJACPKAHWE HUTPAT-UOHOB B
A30THas KMCJIOTa U €€ |[MUTATeIbHOM PacTBOpE» pacTBopax
COJH
20 JlaGopatopubiii  omeir  Ne  10|DkcnepuMmeHTanbHO — paszauyaThl
«OrmpeeneHre aMMHAYHOW CETUTPHIMOYEBUHY W MUHEPAIbHBIC
MuHepanbHbIe 1 MOYCBUHBI» ynoOpeHust
ynoOpeHust




lpodormxeHue

21 JlaGopatopubiii  ombiT  Ne  11/DkcnepuMeHTaIbHO YCTAaHOBHUTH
«B3aumoerncTBue M3BECTKOBOW00pa30BaHUE CPETHEN M KUCIIOH
Meranbr. Kanpuuii Bosibl ¢ YTIEKHCIBIM Ta30M» conn

CoequHeHUs KalabIN

22 JlaGopatopubiii  omeir  Ne  12[MccnenoBath IIpoLIECcC
«OKHCIIeHnE jKeTie3a BO BIAKHOM  [JJIETPOXUMHUYECKON  KOppo3uHy|

BO3IYXE» ’)KeJie3a B BO3AYXE
Metannsl. XKeae3o Ay Yy




