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1. Llenb oueHuBaHus

Llenb oueHMBaHWA — onpedeneHne 3HaHU U yYMEeHWI, NpUobpeTeHHbIX B npolecce
0by4yeHusi, a Takke CrOCOBHOCTEN yYalLMXCA NPUMEHSITb HABbIKM BbICOKOrO Nopsiaka.

1.1 B3aumocBA3b € MeXAyHapoAHbLIMU cTaHAapTamMm

3agaHna BHELWHEero CyMMaTMBHOIO OLEHMBaHWUS no npeameTy «Xumuna» B 10 knacce
paspabaTbiBalOTCA B COOTBETCTBMM C 3agadamm oueHmBaHus IGCSE.
1.2 B3aumocBA3b C y4eObHOM NporpamMmmon

BHewHee cymmaTuBHoe oueHuMBaHMe B 10 knacce oxBaTblBaeT coaepXaHue
O6paszoBatencHon nporpammbl AOO «HasapbaeB VHTennektyanbHble wkonbl» - NIS-
Programme ans 9-10 knaccoB. YpoBeHb 3HAHWMA W YMEHUW, a TaKkKe HaBblKM YyyallMxcs

onpenendarTcd oxXngaemMbiMn pedyrnbTatamMmun yqe6H0|7| nporpamMmmsbl No npegmMeTy «Xnmus».

1.3 B3auMMocCBA3b C CUCTEMON KPUTEPUANbHOIo OLleHUBaHUA

KPHTEPHEL]IBH o¢ OIlcHHBAHHE

‘I’DPI\TRTHBHOE OINeHHBAHHE Cb\'l‘t’[l\-‘lﬂTHBHDE OleHHBAHHE
C}'MM ATHEHOE ONcHHEAHHE C}’MM ATHBEHOE BremHee CYMMATHBHOE
3a pﬂ'l,]e,'ll'"CI{BﬂlHj’ID TeMy ONeHHEAHHE 33 YETEEPThL ONeHHBAHHE

BHelwHee CyMMaTMBHOE OLUEeHMBaHMNE 4ABIAeTCA Y4YacTbid CUCTEMbl KpUTepuaribHoOro
OUeHnBaHUA, KOTopaa TakKKe BKI4YaeT CbOpMaTVIBHOG oueHunBaHne, CcyMmmaTMBHOE oLleHNBaHNE
3a pasgen n 4eTBepThb.

2. 0O630p BHelHero CyMMaTuBHOIro oLeHMBaHusA

Ok3amMmeHaUMoOHHasA paboTa 1 90 MUHYT

Pa6ota coctouT u3 apyx 4acren: A n B.

Bce Bonpochkl sBnsAoTCA 06a3aTeNbHbIMNU 1151 BbINOMHEHNS.

B yacTtu A yyalumecs otBevaloT Ha 25 BONpPOCOB C MHOXECTBEHHbBIM BbIOOpOM OTBETOB. Ha
Kaxkabl BOMPOC AaHbl 4 BapnaHTa OTBETA, U3 KOTOPbIX yvalyuecs BoibupatoT oavH
npaBunbHbIN BapuaHT. Bonpockl oueHnBaloT 3HaHNE U NOHUMaHUe y4almxcs, UX ymeHue
NPUMEHATL N OLLEHNBATbL UHOPMALMIO.

B yacTtu B yyalumecsa otBevatloT Ha 6-9 CTPYKTYpMPOBaHHbIX BONPOCOB, COCTOSLLMX U3
HEeCKOIbKMX NOABOMNPOCOB. Bonpockl aTOM YacTh OLEHNBAOTCA pasHbIM KONMYECTBOM




©annoe. OHKU onNpegenstoT YPOBEHb 3HAHNIA yYaLLUXCH U UX YMeHne obpabaTbiBaTh,
NPUMEHSITb U OLEHMBATbL MHpOPMaLMUIO.
PaspeluaeTtcst nonb3oBaTbCs KanbKynaTOpOM.

90 6annoB - 70% oT obLero konu4yecTtea 6annos

Ok3amMmeHaUMOHHaA paboTa 2 75 MUHYT

Yyauimecs BbINOMHAKT ABa Unm TP 3KCnepmMmeHTa 13 pa3yinyHbIX obnacTen xumuu.
Bce BOMPOCHI ABNAKTCA obsa3aTenbHbIMU ANS BbINONHEHUA.

Mo pe3ynbTatamMm 3KkCnepnMMeHTa MOXXHO OLUEeHUTb 3HaHUA yHallnXca, X npaktn4eckme
HaBbIKM NN1aHNPOBaHUA, aHann3a U OUueHKN 3KCnepnMeHTa.

Pa3peLuaeTcs| NoJ1b30BATbCA KaINbKyMATOM.

40 6annoB - 30% oT obLwero KonMyecTsa 6annos

21

3apayum oueHMBaHuA

301

3HaHWe U NOHUMaHue
Yyawimecs AoMmKHbl 3HaTb Y NOHUMATb:

Hay4Hble SIBNeHUsi, pakTbl, 3aKOHbI, ONPeAeneHus], NOHATUS U Teopuu;
Hay4HYH NIEeKCUKY, TePMMUHOSIOMUIO, YCIOBHbIE 0603HaYeHus (BKIoYas
CUMBOIbI, BENNYMHBI U €AVNHULbI U3MEPEHUS);

NpUHLUMN paboTbl Hay4HbIX NPMGOPOB U 0GOPYAOBaHUS, NpaBuna ux
aKcnnyaTaummn n 6e3onacHocTy;

Hay4Hble BENNYUHBI U Crocobbl UX onpeaeneHus;

Hay4Hble MeToAbl U TEXHOMOMMMU C y4ETOM COLMANbHbLIX, SKOHOMUYECKUX W
3KONOMMYECKNX NOCNEACTBUNA.

302

O6paboTka, NpMMeHeHue 1 oueHnBaHne nHdgopmaumm
Yyaumecs OOMmKHbl yMETb:

HaxoauTb, BbIONpaTh, CUCTEMATU3NPOBATL MHOPMALMIO U3 Pa3NUYHbIX
NCTOYHUKOB;

npeacTaensaTb MHOOPMaLUNIO B pasfinydHbix doopmax;

paboTaTb C YACIOBbIMU U APYTMMU AAHHBIMU;

ncnonb3oBaTb MHGOPMAaLMIO Npy onpeaeneHnun oopasLoB, onuckiBaTb
OEencTBUSA U aenaTb BbIBOAbI,

AaBaTb 0O0CHOBaAHHbIE OO BbACHEHUS ABMNEHUSAM;

npefckasbiBaTb U BblABUraTb MMNOTE3bl;

pellaTb pacyeTHble 3a4au4Mn.

303

npaKTVI‘-IeCKVIe HaBbIKM U HaBbIKWM HaGNOOeHUA
Yyalimecs O0MmMKHbI yMeTb!:

obpawatbea ¢ npubopamu, obopyaoBaHMeEM U MaTepmanamu;

NpoBOANTb HAOMNOAEHUS N U3MEPEHMS;

WHTEPNPETMPOBATb U AaBaTb OLLEHKY HAabNIOAEHUAM N SKCNEPUMEHTAlbHbIM
JaHHbIM;

nnaHMpoBaTb UCcrneaoBaHue, BbIbUpaTb MeToabl, Npeasnaratb Cnocoobl
ynyylleHnss NpoBeAEHNS IKCNEPUMEHTA.




2.2 Wcnonb3oBaHue KanbKynsaATOpPOB

[lonyckaeTcsi  MCMNONb30OBaHWE  UHXEHEPHbIX  KanbKyNATOPOB ANl BbIMOJIHEHMUS
3K3aMeHaUUNOHHbIX paboT 1 u 2.

Kanbkynsatop OOMmKeH:
+ 6bITb NOAXoOAdALEro pasMmepa Ans UCMNoSb30BaHWUS;
* paboTaTb Ha OBbIKHOBEHHbLIX UITM CONMHEYHbIX baTapesix;
* ObiTb 6e3 Kpbilwek, PYTNAPOB W HAKNEeK C HanevYaTaHHbIMW WMHCTPYKUUSIMUA WUNn
dopmynamu.

Kanbkynsitop He AOMKeH cogepXaTtb criegytowime yHKUNK:
+ anrebpaunyeckoe npeobpasoBaHue;
*  andbdepeHUnpoBaHME N UHTErPUPOBaHHKE;
*  CB43b C ApYrMMK ycTporcTeamu n VIHTepHeToM.

Kanbkynsitop He AOMmMKeH coaepXaTtb Nerko n3Bnekaemyo MHopmauuio, B TOM Ynucne:
*  06asy gaHHbIX;
e cnosapu;
* Maremartmyeckne opmynbl;
*  TEeKCThl.

2.3 ®opmynbl U AaHHbIe

Yyawmmcs npeaocTaBnsitoTca cnpaBoYyHble BykneTol, cogepxalume opmyrbl U AaHHbIE,
C KOTOPbIMM y4yalimMecs 3HaKOMbl MO Yy4eOHOW nporpaMme, MO3TOMY Heobs3aTernbHO
3anoMuHaTtb UX. s BbINOMHEHNSA 3K3aMeHaUWOHHbIX paboT 1 n 2 npegocraensieTca Oyknet
AaHHbIX BMecTe c¢ [Nepunogunyeckon Tabnuuen.

3. OnucaHue 3K3aMeHaUUOHHbLIX paboT

Yyauwumecs BbINONHAT ABE 3K3aMeHauuoHHble paboTbl. Ok3aMeHauuoHHasi paboTa 1
nposepsieT 3agayun oueHmBaHua 301 n 302: 3HaHWe 1 MOHMMaHWE yYalLMMUCS Kypca XUMnm
9-10 knmaccoB M mx cnocobHocTb oOpabartbiBaTb, MPUMEHSATL U OUEHMBATb WHAOPMAaLMIO.
OK3ameHaunoHHas paboTta 2 npoBepsieT 3agadnm oueHuBaHua 303: nNpakTUYeckme HaBblKM Y
HaBbIKM HabnAEeHUS.

3.1 JK3ameHauMoHHas paboTa 1

90 MUHYT
B yactu A yyalwimecs oTBevaloT Ha 25 BONPOCOB C MHOXECTBEHHbLIM BbIGOPOM OTBETOB.
Ha kaxgpli Bonpoc AaHbl 4 BapuaHTa OTBETOB, U3 KOTOPbIX yYalunecs BbibupatoT OauH
npaBunbHbIA OTBET.
B yactu B yyalwmecsa otBevatoT Ha 6-9 CTPYKTYpUpPOBaHHbLIX BONPOCOB, TPEOYOLLNX
KpaTKuUX 1 pa3BepHYTbIX OTBETOB.
PaspeluaeTtcst nonb3oBaTbCsA KanbKynsaTOPOM.
Yyawmecs MoryT Ucnonb3oBaTh JIMHENKY, KapaHgall 1 NacTuk.
Bcero 90 6annos

3.2 J3k3ameHauMoHHas paboTa 2

75 MUHYT
PaboTa BkntovaeT ABa Unun Tpu aKCNepuUMeHTa.
PaspellaeTtcsa Nnonb3oBaTbCs KanbKyNSATOPOM.
Yyauiuecs MoryT ucnonb3oBaTtb fIMHENKY, KapaHaall U facTuk.
Bcero 40 6annoB




3.3 PacnpepeneHue 6annos

MpencTaBneHo pacnpeneneHve 6annos No 3agayam oLeHnBaHuA B Tabnuue:

3apaun JKk3amMeHaLMOHHaA Ok3amMmeHaUMOHHas paboTa Bcero
oLeHuBaHuA pa6oTa 1 2
301 51 2 53
302 39 10 49
303 0 28 28
Bcero 90 40 130

3.4 SI3bIK aK3ameHa
Ok3aMeH cOaéTcsa B 3aBUCUMOCTM OT si3blka 00YYEHMs1 Ha Ka3axCKOM Ui PYCCKOM SA3bIKE.
4. YnpaBneHue npoLeccoM npoBeneHUs1 IK3aMmeHa

Ok3aMeHbl NPOBOAATCS B COOTBETCTBMM C VIHCTpYKUMEN NO OpraHusaumMm 1 NpoBeAeHuHo
BHELUHEr0 CYMMAaTMBHOIO OLEHMBAHMS  y4ebHbIX [OCTWXEHUN yyawmxcs HasapGaes
MHTennekTyanbHbIX LWKOM C coGnioeHnem Bcex Mep GesonacHoCTU. WHCTpyKUMS coaepXuT
criegytoLime OCHOBHbIE MYyHKTbI:

e  3K3aMeHaLMOHHble MaTepuarnbl U X 6e30NacHOCTb;

e 00s3aHHOCTY yunTENEN, AEXKYPHbIX U aAMUHUCTPATOPOB;

e  MOAroTOBKa ayaAMTOPUI U MaTepuanos AN NPoOBeAeHUs 3K3aMeHa;

e OArOTOBKA COOTBETCTBYIOLUMX ayauTopuu Ansi MPOBEAEHUS MUCbMEHHbIX U

NPaKTUYECKNX IK3aMEHOB.

5. Mpouecc BbicTaBNneHusi 6annos

Mpouecc BbICTaBnNeHMs 6annoB OCyLLECTBSAETCH aTTECTALMOHHOM KOMUCCUEN, B COCTaB
KOTOpPOW BXOOAT [NaBHbIA 3K3aMeHaTop, Nudepbl rpynn v ak3ameHaTtopbl. [ns BbiCTaBAEHUs
GannoB MO KaXaoW 3K3aMeHaUMOHHOW paboTe co3galTcs  rpynnbl  3K3aMeHaTopoB,
BO3rMaBngemble nuaepamm rpynmn.

Bo Bpems BbiCTaBneHus 6anmnoB BCe aKk3aMeHaTOpbl MCMOMNb3Yy0T O4MHAKOBYH BEPCUIO
CXeMbl BbICTaBneHns 6GannoB. Ok3aMeHaUMOHHble paboTbl, NMPOBEPEHHLIE 3K3aMeHaTopaMy,
BbIOOPOYHO MPOBEPSAOTCA NuAepamu rpynn, rNaBHbIM 3K3aMeHaTopoM Ang obecneveHus
NpaBUIIbHOrO NPUMEHEHUST CXEMbI BbICTaBINEHUS 6anmoB 1 OO bEKTUBHOCTU OLEHUBAHUA.

6. Mpouecc BbICTaBNeHUA OLEHOK

Pe3ynbTaTbl OLEHMBaAHUSA MO KaXXAOMy NpeaMeTy BbICTaBMAKTCA B BuAe OYKBEHHbIX
oueHok A*, A, B, C, D n E, rge A* sBnsieTcs caMblM BbICOKMM YPOBHEM YYEOHbIX AOCTUXEHWMN,
a E — cambIM HU3KNM.

OueHka U (HeynoBneTBOpUTENbHO) O3HA4YaeT, YTO Y4yallMhACA He OocBowun matepwuan
y4yebHOM nporpammbl.

OueHka  y4yeOHbIX  OOCTWXKEHUM  y4yalmxcss NO  MpeameTy  BbICUUTbIBAETCS
HernocpenCcTBEHHO M3 obuwero 6anna 3a BCe 9k3aMeHaUMOHHble paboThbl, @ HE U3 OLEHOK 3a
OTAenbHblE 9K3aMeHaLUNOHHbIe paboThbl.

B TectoBoM cneuudukauunm daHbl OonNMcaHus  KIodeBblx oueHok A, C wu E.



ATTecTauMoHHas KOMUCCUSI yCTaHaBnMBaeT r[paHuubl [Ofs 9TUX OLEHOK Ha OCHOBe
npodeccMoHaneHOro CyXXaeHust U pesynbTaToB yyawwmxcd. [paHuubl oueHok A*, B n D
yCTaHaBNUBAKTCS apuUPMeTUYECKUM NyTEM.

OueHkn A*, A, B, C, D n E nepeBogdatcsa B NTOroBble OLEHKN.

6.1 OnucaHue oLeHOK

OnuncaHue Kno4YeBbiX OLEHOK AaeTcs Ans o6liero npeacTaBneHns CTaHaapToB YPOBHEN
BO3MOXHbIX AOCTMXKEHUI YyYallMXCsl, 3@ KOTOpble NpUCyXOaeTcsl onpederneHHas oueHka. Ha
NpakTUKe NPUCYXKOEHHAsA OLIEHKa 3aBUCUT OT CTEMNEHN COOTBETCTBUS paboT ydalumxcs 3agadam
oLleHMBaHuS.

OueHka OnucaHue

A Yyawuncs AOemoHcTpupyeT rnybokoe 3HaHMe npeameTa, 4YeTKoe

NMOHWUMaHWe OCHOBHbIX NPUHUUNOB U MeToaoB npeameTa. OH npumeHsieT

NPUHLUMMNBI KaKk B 3HAKOMbIX, Tak U B He3HaKoMblX cuTyauusax. OTeeTbl

yyallerocsi XopoLwo copMynmMpoOBaHbl, JOCTOBEPHbIE U pPa3BEpPHYTLIE,

BblYMCNEHNS BbINOSTHEHBI TOYHO U NPaBUSILHO.

Yyawmincsa ymeer:

e CBA3bIBATb (PaKThbl C NPMHLMIAMN N TEOPUEN, NN HAOBOPOT;

e 00BACHATL, NOYEMY HEKOTOPbIE METOALI NPEANOYTUTENBHEN OPYIUX;

e cobupaTtb U Mcnonb3oBaTb MHAPOPMALMIO U3 PasHbIX UCTOYHWKOB U
npeacTaBnsTb €e B SICHOW fnorndeckon opme;

e pewatb CUTYauWOHHble  3adayn,  BKOYalLWMEe  MHOXECTBO
nepemMeHHbIX;

e obpabGaTbiBaTb MHpOPMAUUIO U3  PasfUYHbIX WCTOYHUKOB ANs
MOZENMPOBaHMA N peLleHns npobnem;

e BblABUraTb rmnoTesbl, YTOObLI OOBACHATL TEOPUM U ABIEHMS.

C Yyawmmnca [eMOHCTPUpYET Xopollee 3HaHMe BO MHOrmx obnacTtax
npeamMetTa C  HEeKOTOPbIMU  YNYLWEHUAMKW, MNOHWMAHWE  OCHOBHbIX
npuHUMNoB wn MetodoB npeameTa. OH Hambonee addekTMBHO
NpPUMEHSIET NPUHLNMBI B 3HAKOMbIX CUTyaUUsIX U U3peadKka B HE3HAKOMbIX
cutyauusax. OTBETbl yyallerocs vaile BCEro siCHo cqpopMysiMpoBaHbl U
060CHOBaHbI; BbIYUCNEHNS TaKXKe NPUBOASAT K NPaBUIbHOMY OTBETY.
Yyawuncs ymeer:
e CBA3blBaTb (aKkTbl B CUTyauuMsiX, KOTOpble He npuBEAEHbI B
y4yebHoln nporpamme;
e npaBWbHO OMUCbIBaTb Mpoueaypbl, BKAKOYaKOLWME MHOXECTBO
3Tanos.;
e cobupaTtb M ncnonb3oBaTb MHAPOPMALNIO U3 Pa3HbIX UCTOYHUKOB
N NpeacTaBnsaTb B AICHON nornveckon gopme;
e onpegenatb Mogenb wnM  npobrnemMy Ha OCHOBE AaHHOWN
MHdopMaLmu;
e pewaTtb 3agayv, BKMOYAKLWME OrpaHNYEHHOE KONMYECTBO
NepeMeHHbIX;
e BblABMraTb rmnoTtesy, 4Tobbl 06 BACHATL PaKkTbl UMM LaHHbIE.

E Yyawmncsa pemMoHcTpupyeT 6as30oBble 3HaHWS nNpeameTa C BaKHbIMU
YAYLWEHNAMM U HEJOCTAaTOYHO NOHUMAET OCHOBHbIE MPUHLMMBI U METOAbI
npegmeTa. Yyawmmca moxeTt aPeKTUBHO NPUMEHATL NPUHLMIMBI TONLKO
B 3HaKOMbIX cuTyaumsx. OTBETbI yyallerocs MoryT cogepaTb Mone3Hyro
WHdOpMaLMIO, HO MOryT MepecekaTtbCAd C HEHYXHOW WHdOpMaUMER.




Yyawmincs npaBunbHO NpPoBOAUT MPOCTble BblMMCNEHUS, HO B Gonee
CNOXHbIX BbIYUCIIEHNAX JOMYyCKaeT OLINOKM.
Yyawuncs ymeer:

BOCMNpPOM3BOANTb
nporpamMmme;
pelwaTtb 3agavy, BKMoYatoLLyo O4HO AENCTBUE;

cobvpaTb 1 NpeacTaBnsATb YacTb MHAOPMAaLMUKN C AHHOMO UCTOYHUKA;
pelwaTb 3agady oaHum unmn 6onee cnocobamu;

onpeaensaTb MoAenb unu npobnemy, roe Tpebyetcsa MUHUManbHas
00paboTka AaHHbIX;

onpenensitb, Kakasi U3 ABYX rMnote3 o6bsicHAeT Habop hakToB unu
JaHHbIX.

dakTbl, KOTOpble NpuMBedeHbl B  y4eBHON

7. Mpumepbl BONPOCOB M CXeM BbICTaBNeHUsA 6annos

B KoHUe Kagoro Bonpoca B KBagpaTHbIX ckobkax [1] ykasbiBaeTcsi BbICTaBNSEMbIN 3a

Hero 6ann.

B kauectBe pyKoBOACTBaA NpenocCTaBNAKTCA CXeMbl BbiCTaBliEeHUA ©annoB, roe 4eTko
YKa3blBaeTCA KOfim4ecTBoO 6annos, npmuceBanBaeMbIX 3a Kaxkabln BOMpocC.

7.1 3JK3ameHauuoHHas pabota 1

Yactb A

Ha kaxkabli BONpocC AaHbl YeTbipe BO3MOXHbLIX BapuaHTa oteeTa A, B, C n D. Buibepute
OAMWH BapuaHT, KOTOPbLIN cyMTaeTe NpaBuUbHbIM.

1 B kakon nocnegoBaTenibHOCTU METansbl PpacnosioKeHbl N0 peakLMOHHOW CNOCOOHOCTH,
Ha4nHas ¢ Hanbonee peakUMOHHOCNOCOOHOro metanna?

MeTann | B3ammogeucTBue | B3aumoadencTBume | B3ammoaewncTBue
C XonogHowu C napom C consHoun
BOoOOM KUCIOTOMN
1 HeT aa aa
2 MeaJSIEHHO aa aa
3 na aa na
4 HeT HeT HeT
A 1>2>3>4
B 3>1>4>2
C 3>2>1>4
D 3>2>4>1

ALl

B[]

cl] o[]

2 [laHO ypaBHeHWe peakumn Mexay Bo4OpPOLOM U XNOPOM.

Ha(r) + Clz(r) = 2HCI (r)

[1]



Bce 06bemsbl rasos Mn3MepeHbl Npu KOMHaTHbIX TeMnepaTtype 1 aaBlieHUN.

Kakon o6bem xnoposogopona, HC/, o6pasyetcs, ecnu 15,0 cm® Bogopoaa
npopearnpoBaro ¢ U3bbITKOM xropa?

A

B
Cc
D

7,50 cm?®
15,0 cm®
30,0 cm?
36,5 cm?®

Al] B[] c[] p[]
[1]

3 Kakoe 13 yTBep>XAeHUN 0 NofyyYyeHUn antoMUHUS U3 antoMUMHUEBOW Pyabl MyTEM 3MeKTposnimsa
ABMSETCS BEPHbIM?

1. AnomuHneBas pyoa Ha3blBaeTCd reMmaTtutom.

2. Okcua antoMUHUA NMEET OYeHb BbICOKYHO TOYKY nnaBlieHUA.

3. BoccraHoBneHue NPONUCXOoOUT HA NONOXNTENTbHOM 3J1EKTPOAE.

1,2n3

Tonbko 11 3

A
B Tonbko 1 m 2
Cc
D

TOnbKO 2

Al] B[] cl] pl]
[1]

Cxema BbICcTaBrieHusa 6annos

Bonpoc Oreer Bann | erme
! C [1]
2 C [1]
3 D [1]




1

Yactb B
Menpb siBNsieTCsS MeTannoMm, U3 KOTOPOro U3roTaBnNMBalTCS SNEKTPONpoBoAa.

(@) OnuwmnTe CTPYKTYpYy U CBSA3N B aTOME MEAN.
Bbl MOXeTe nokasaTb cxemy anga Bawero oteerta.

(c) Megab nsBnekaeTcst U3 MeQHON PyAbl MyTEM BOCCTAHOBMEHNUS YITIEPOAOM.

YKaxuTe, YTO O3HayaeT TEepMWH B0CCMAHOB/IEHUE C TOYKW 3pEHMsl MepeHoca
anekTpoHa.

....................................................................................................................................... [1]
(d) Megp, nonyyaemas u3 MegHom pyabl, He ABNSETCA 4OCTAaTOYHO YNCTON A
MCMNonb30BaHNSA ee B KadeCTBe NPOBOAHMKA 3NEKTPUYECTBA.
N300pasnTte n 0603HaubTe Npnbop, KOTopbI Bl ucnonb3oBanu Obl B Tabopatopuu,
YTOObI YyOanuTb NPMMECKH U3 Meau.
[4]
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2

(a)

(b)

(c)

(e) Mepb ncnonbayetcs B ranbBaHOCTENMM.

Ykaxute OAHY NMPUYNHY NCnosib3oBaHNA B rafibBaHOCTEINN.

[UToro: 10]
OTaHoON MOXHO MOMy4YnTb NPU peakuun 3TeHa ¢ napom, npotekatowen npu 300°C, 70
aTtmocdep 1 B NPUCYTCTBUKN KaTannsaTopa ¢ooCcdopHOMN KNCAOThI.
[laHo ypaBHeHWe 3Ton peakumm
C2Ha(r) + H2O(r)==C2HsOH(r)

HasoBuTe TMUn 3TON OpraHN4eCcKon peakuunu.

OTaHON TaKkKe MOXHO nonyynTb nyTem d)epmeHTau,MM FMIOKO3blI.

Hanuwute oOHO NpeuMMylwecTBO W OOWH HeAOoCTaTOK MpoM3BOACTBA 3TaHomNa
depmeHTaumnen rnKo3bl BMECTO UCMOSb30BaHUS 3TEHa.

npenMyLLecTBO

ATaHoN MOXXHO MCMONb30BaTh B KayecTBe buotonnmea. HegaBHO Obino OTMEYEHO, YTO
KasaxcTtaH mor 66l nponssoanTb okono 1 mnpa 6uostaHona B rog. KazaxctaH mor 6bl
CTaTb O4HMM M3 KPYMHENLWNX npoussoanTenen buotonnnea B Mupe.

OO6bscHUTE, No4YeMy NpMMeHeHne BMoaTaHoNa B KA4YeCTBE TOMNMMBA COKPaTUT
BbIGpOCHI Anokcnaa ynepoaa.
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(d) OtaHon — aTO ankoronk.

YKkaxuTe gBa nocrneacTBust ynoTpebneHnss ankorons B 60MblUMX A03ax Ha 300pOBbe

yenoBeka.

(e) (i) OSTaHon ucnonb3yeTcs B KaYeCTBE pacTBOPUTENS OE3NHMULMPYIOLLNX U

AYyWUNCTbIX BELLEeCTB.

YKaxuTe 3Ha4eHne TEPMUHA «pacmeopumeriby.

(ii) O6bAcHMTE, NOYeMy 3TAHOM MOXHO UCMOMb30BaTh B KAYECTBE pacTBOPUTENS Kak

MOHHBbIX, TaK N MONEKYNAPHbIX BELECTB.

Cxema BbiCcTaBrieHns 6annos

[WToro: 9]

Ne JdononHutenbHoe
OTtBeT Bann
Bonpoca pyKoBoACTBO
1(a) MeTannuyeckas 1 He NpUHUMaTb
oTpuuaTtenbHble
rmraHTckas / pelueTka 1 YacTuLbl 9N1EKTPOHOB
NPUHUMaTb CXEMY C
(MpuTsPKEHME MeXaY) NONOXUTENBHLIMA 1 0603HaYeHnAMM
noHamu / kaTmoHamu
(1) «mope» / cBobogHo / apuratowmecs / 1
JenokKanu3oBaHHbIe 3MEKTPOHbI
[makc 3]
1(b) psagb! / crov NOHOB MOTyT nepemeLyaTbes / NPUHUMATb YacTuLbl
CKONb3UTb (APYr OTHOCUTENBHO Apyra) NoHOB / No 13 (a)
(meTannnyeckas)
[1]1 CBsI3b Henpo4yHas
1(c) nosilydeHne aneKTPoHOB [1]
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1(d)

n3obpaxeHue
3NEKTPOAbI U XXMOKOCTb / 3NEKTPONNT B
cTakaHe

NCTOYHUK TOKa / baTapes / + n —
0603HayeHbl

OuULLEHHada Mefb Ha (-) anekTpoge unm
Katode unu npuMmecu meau Ha (+)

anekTpoae unu aHoae

anekTponuT / (pacteop) cynbdata meaum (ll)

[4]

1(e)

ANst ynyywennst Buaa / 3awurta ot
koppo3un / JTY[ (nobon ydeantenbHbIN

[0BOA)

[1]

2(a)

npuncoegunHeHmne

[1]

He NPUHMUMaTb
paBHOBeCHas
ponyckaeTcs
rmapartaums

2(b)

nobon oauH U3 NPeMMyLLECTB:
BO306HOBNSAEMbIN pecypc

ynoTpebnsaeT MeHbLUe 3Heprum

yrnepog HenTparnbHbIi

nobor oaMH U3 HeJoCTaTKOB

npouecc, Tpedytowmi 60MbLMX KONNYECTB
TPYSOEMKUN

HEYMCTbIN NPOAYKT

3amMenneHHasa CKOpPOoCTb

[2]

npUHUMaTbL
MeHblLIe 3aTpaT Ha
obopynoBaHue,
3Hepruo

nnn gpyron
NoaxoasaLLniA oTBET

2(c)

(aTaHon) nonyyatroT M3 BO30O6HOBNAEMbIX
WCTOYHMKOB 3HEPruun / nony4atoT u3s
pacTeHuii / pacTUTENBbHOTO Chipbs

(Bbliaensembin) CO2 nepepabatbiBaeTcs
UNn Ucnonb3yeTcs Ans pocta pacTeHum
WNN pacTUTENbHOIO Cbipbsi / OH HeUTpaneH
K yrnepogy

[2]
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2(d)

pak

LMPPO3 NeYeHm

NoBbILLEHNE AaBneHus
yCTanocTb / HapyLEeHHbI COH

aenpeccusi / ymCcTBEHHas
He4oCTaTOYHOCTb

noteps Beca

[makc2]

nobble ABa

2(e)(i)

XXuakocTb, KoTOpas pacTeopseT / TBepaoe
BELLEeCTBO pacTBopsieTcst

[1]

2(e)(ii)

OH mokeT B3amMmogencTBoBaTb C MOHaAMMW,
a oatun / CoHs MoxeT B3anMMoaencTBoBaTh C
MosieKkynamm

nunm
(eTaHon /OH B 9TaHone) sBndeTcs

nonsipHon, a (atmn / CyHs — HenonapHow
rpynnown (B aTaHone)

[1]

7.2 JkK3ameHaLMOHHas paboTa 2

1. Bam npeacTtouT uccrnegoBaTb BAUSIHUE M3MEHEHUS NNoLaan NOBEPXHOCTU TBEPAOIO
BeLLleCTBa Ha CKOPOCTb XMMUYECKOW peaKkLui.

MNepen Hayanom onbiTa BHUMATENbLHO NPOYMTaNTe BCE MHCTPYKLUMN.

Bam npeacTtouT npoBecTun ABa OnbiTa, UCNONb3ys paBHbIE MacCbl OAHOIO U TOrO e
TBEPOOro COeaUHEHUS.

B onbiTe 1 MCNOJNb3YyHTCA MaleHbK1e KyCO4YKM TBepaoro sewlecrea.

B onbiTe 2 ncnonb3yoTcs GorbLlUne KyCco4kM TBEPAOrO BELLEeCTBa.

B 06oux onbiTax UCnonb3ynTe NokasaHHbIN HUXe npuoop.
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COeAVHUTENBHAA PE3UHOBLIA COEAUHUTEND
Tpybka /

[ WTATUB U 33KUM

o o

npobka__> nepeBepHyTLIN
1L MEPHbIN LUNuHAap
3
| Henomsen oooh
konba : A
obbemom 1 --BoAa
100cm*®
BaHHOYKa
OnbiT 1

CHuMUTE NPOBKY C KOHMYECKOM Konbbl U OTOABMHBLTE KOHMYECKYIO KONBY noganblie oT
COeAVHUTENBHON TPYOKN.

C nomMoulbo MepHoro uunuuapa o6bemom 50 cm® otmepbTe 50 cM® pa3baBneHHON KACMNOThI,
0603Ha4YeHHoW Kak pa3baBneHHas kucnota. lNepenente ee B KOHUYECKYHO KONBY
obbemom 100 cm3.

C nomoupbto BECOB M3MepbTe 5 I ManeHbKMX KyCOYKOB TBEPAOro BellecTsa, FA1, n
AobaBbTe MX B KOHMYECKYHO KonOy. NMNOTHO 3aKponTe KOHMYECKYHO KOrdy Nnpobkown, crierka
B30ONTaNTE €e n cpasy xe BKNYMTE CEKYHOOMED.

B TeueHne 5 MuHyT kaxxable 30 cekyHA 3anucbiBanTe obbem rasa, cobmpatoierocs B
MEepPHOM unnuHape B Tabnuuy pesynbTaTtoB onbiTa 1.

(a)

Bpemsi / C obbem Bpemsi/ ¢ obbem
BblOensiemMoro BblOensemMoro
rasa/cm3 rasa/cm3

0 180

30 210

60 240

90 270

120 300

150 7

(3]
OnbIT 2
MoBTOpKTE ONbIT 1, NCNONbL3ysA 5 r GONbLIMX KYyCOYKOB TBEPAOro BewecTsa, FA2.

B TeueHne 5 muHyT kaxxable 30 cekyHA 3anucbiBanTe obbem rasa, cobmpatoierocs B
MEpPHOM UnnuHape B Tabnuuy pesynbTaTtoB onbiTa 2.
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(b)

Bpemsi/ c obbem Bpemsi/ obbem
BblgensemMoro BblOensemMoro
rasa/cm3 rasa/cm3

0 180

30 210

60 240

90 270

120 300

150 A

[1]

(c) (i) OBGo3HaubTe OCK Ha KOOPAMHATHOW CETKE N HAPUCYMTE rpadukmn No pesyrnbTaTam
onbiTa 1 n onbiTa 2 Ha OAHUX N TEX XKEe OCAX.

[4]

(i) Ana kaxporo rpaduka npoBeguTe Haubonee COOTBETCTBYHOLLYH NUHUIO. YeTko
onpegenute, Kakas JIMHWUA OTHOCUTCA K ONbITy 1 M Kakas NMHUA OTHOCUTCH K
onbITy 2.
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(ii) ObBeauTe Kpyxo4ykoM mntobble aHoMaribHble TOYKWM WM HanuwuTe Ha CBOEM
rpacukKe «aHOMarbHbIX TOYEK HET», €CNN TAaKOBbIX HET.

(d) (i) Wcnonb3ysa gokasatenbCTBa M3 CBOEro rpadmka, YKkaxnte n 00bsCHUTE, B KAKOM
OnbITE€ CKOPOCTb peakunmn BbILLe.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll [2]
(iii) O6bsacHMTE, NoYemy B onbiTe, BbisBNeHHOM B (d)(i), CkopocTb peakumm 6onee
BbICOKas.
O6bsacHUTe CBOM OTBET Ha YPOBHE YacTuL.
[2]

(iii) CkopocTb gaHHOM peakumMm MOXHO BbIYMCITUTL C MOMOLLbIO hOpPMYIIbI.

00'beM BbI/IE/IIEMOTO ra3a

CKopoCTb peakumm =

daxTHyeckoe BpeMs

Mcnonb3ysa ceon rpadouk, BbIYUCIIMTE CKOPOCTb peakummn ang nepsbix 200 cekyHa B
TOW peakumm, kotopyto onpegenunu B (d)(i). BeiBegute eamHuLbl namepeHus.

CKOPOCTb =

eNHNLbI U3MEepPeHNs = [2]
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(e) Hobaebte 1 wnatens FA1 B npobupky ¢ pa3baBneHHOM KMCNOTOW BbICOTOM CROs
NPUMEPHO 2 CM.

MpoBeanTe COOTBETCTBYIOLMI TECT AN BbIAENEHHOro rasa, Ytobbl NOATBEPANTD, YTO
FA1 - 31O kapboHar.

HasoBute ras u nogreBepauTe Ha6J'II'O£I,eHVIFIMI/I OoTNnnynTENbHbIE NMPU3HAKK ra3a.

onncaHune TecTta

ra3 ------------------------------------------------------------------------------------------------------
HR O A I e eeee oo e e ee e e e et e e eee et ee e et eaes
...................................................................................................... [2]
(f) Mpepnoxute aBa cnocoba Ans yny4yweHnss METOA40B, UCMOMb30BaHHbIX Bamu B
onbiTax 1 n 2.
----------------------------------------------------------------------------------------------------------------------------------------- [2]

(g) Yvawmicsa xo4veT uccrnegoBaTtb, Kak M3MEHEeHWe TemnepaTypbl KMCMOTbl BNUSIET Ha
CKOpPOCTb JaHHOW peakuuu.

OnuwmTe, Kak yqawmiics moxeT 6e3onacHo NPoOBECTM 3TO UCCreoBaHMe.

Bam Heobxogmmo nogpobHO onucatb MeTon, KOTOPbIA  yyallMcs  OOSKeH

MCMonb30BaTh, M ykasaTb, KaK y4alluMincs NpoBedeT OnbIT C NoNyYeHNEM JOCTOBEPHbIX
pe3ynbTaTos.

[UToro: 25]
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Bam gaHa cmecb ABYX TBepAbIX Xummyeckux coeguHeHun C n D.
C pacTBopsieTca B Boae, a D He pacTBopsieTcs.

MpoBeauTe crnegyloLme onbiThl C XMMUYECKUMU coeanHeHnsammu C u D, 3anuckiBas Bce
HaGnioaeHuns B Tabnuuy.

He 3anucbiBaliTe BbIBOAbLI B TAabnuuy.

onbIThI HabnoaeHnn

(a) Mpn nomoLm WnaTens HacbiNbTe NPUMEPHO
nonosuHy cmecu C n D B npobupky.

Moporpente cmecb CHavana Ha MeafieHHOM
OrHe, a 3aTeM 1 MUHYTY Ha CUIbHOM OTHE. | ... ... ... ......cccooiiiiiiiiiiiiiiiin,

BbiGpocbTe MCNONb30BaHHY CMECh.

(b) BbicbinbTe ocTaBLWyCA NONOBMHY cMecu C m
D B TepmocTolikyto npobupky ¢ 10 cm?®
KMnsawen aucTMniImMpoBaHHOW BOAOW.

(01712155 1 o1

3akpoviTe npobupky npobkon 1 B3banTbiBanTe

B TeyeHune 1 MWHYTbI. ocagok

OTdunbTpynTE CMECH. [2]

CoxpaHute domnbTpaT U 0Cagok.

orbimbl ¢ 0Ca0KoOM

¢ (i) C nomowpto WNatens nepeHecuTe
ocaaok ¢ punbTpoBanbHoM Gymaru
BAPOGUPKY. e

OcTopoxHo AobaBbTe NpumepHo 3 cm®

pasbaBNeHHON CEePHON KUCTOTbI. | ...

MponycTtuTe ras Yepes pacTeop

M3BECTKOBOW BOAbI.

(i) [l0GABETE MPUMEPHO 2 CMP BOgHOrD | 771
noaunaa kanus Kk obpasoBaBLUEMYCS
pacteopy 13 (c) (i).

ornbimsbl ¢ (huribmpamom

(d) Pasgenute counbTpaT 13 (b) npumepHo Ha
TPW paBHble YacTu.

(i) Knepson vactu gobasnsaure,
B36anTbIBas, Mo Kannsm pacTteop
rMApoKcUaa HaTpus.

[ob6aebTe N30bITOK pacTBOpa rmapokcmaa
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HaTPUS. e
i § [3]
(i) Ko BTOpon Yactn nobaBbTe HEGONBLLLUMMN
nopumsmMm n3bbITOK BOAHOIO pacteBopa
amMmMumaca.
(iii) K TpeTtben yactn gobaBbTe HECKOMNBKO [2]
Kanenb pa36aBneHHOM a30THOM KUCIOTbI
1 BOAHOro pacTteopa HutpaTa b6apwsi.
1]
(e) Kakue BbIBOALI MOXHO coenatb O TBepaoM Cyxom Bellectse C?
....................................................................................................................................... [2]
(f) Kakue BbIBOAbI MOXHO caenatb O TBEpAOM Cyxom Bellectse D?
....................................................................................................................................... [1]
[Becero: 17]
Cxema BbicTaBneHus 6annos
Ne
[dononHutenbHoe
BOMpO OTtBet Bann
PyKOBOACTBO
ca
1(a) obbeMbl 3anucaHbl B Tabnuuy 1
06beMbl AaHbl 4O LENOoro Yynucna unu go 1 pa3peluaeTca MakCUMyMm 2
0,5 3HakKa nocre 3ansiton B 0bemnx
Tabnuuax
Bpems 0 = o6vem 0 1
[31
1(b) BblOendeTcs MeHblle rasa [1] 06beMbl MeHbLLE, YeM B (a)
1(c)(i) | o6o3Ha4eHbl OCK U eanHNLbI 1 eaANHULIbI N3MEepPeHns —
n3mepeHus cekyHapl/c n cm®
COOTBETCTBYOLLMA MacLuTab 1 00beM Ha ocu y, a BpeMsi Ha
ocn X
BblOpaH Takon macwTab, 4To
TOYKM 3aHMMaloT bonee
NMOSIOBMHbI MPOCTPaHCTBA B
obounx HanpaBneHnsax
TOYKM Ha rpadnke OTMEYEHDI [makc 2] | 16-20 To4ek Ha rpaduke = [2],
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npaBubHO

12-15 Touek = [1], <12 = 0
TOYKWN JOIKHbI ObITb B
npegenax nonoBUHbI KNETOYKM
B NpaBuUbHOM
MeCTOopacmnonoXeHUm
UrHopupyeTcs: ecrnv rpacuk

[4] He C Hyn4

1(c)(ii) | kpuBble 0603HaYeHbI ONbIT 1 K ONbIT 2 1
Ha OBYX rpadumkax HapMcoBaHbl NMMHUK TOYKW, PacnorioXeHHble He Ha
Hauny4Lwero COOTBETCTBUSA 1 NVHWK, OOIMKHbI 6bITb

paBHOMEpPHO pacnpeaeneHbl ¢
00eunx CTOpOH NMNHUK
[2] n.o. n3 1(c)(i)

1(c)(iii) | aHomanbHbIEe TOukN 06BeaEeHbI / [1] nobble TOYKKN, HaxoasLwmecs
onpegeneHbl UM HanMcaHo Aaneko oT NIMHUW, OOSMKHbI
«aHOMarlbHbIX TOYEK HET» ObITb 00BeeHbl / 0603Ha4YeHbI

Kak aHOMasnbHble
caenaTb BbIBO, NO
OTCYTCTBUIO aHOMarbHbIX
TOYeK No pesynbTaTam
3KCrnepuMeHTa

1(d)(i) | (OnbIT 1) ManeHbKMe KyCoukn 1
Bonee kpyToun rpagueHT (6onee 1 n.0. ecnu rpaduk
BepTUKanbHbIA) / ICNONb3oBaHWe HenpaBWUNbHbIN
JaHHbIX ¢ rpadmka

[2]

1(d)(ii) | (B onbiTe 1y TBepaoro BewecTtsa FA1) 1 UrHopupoBaTb YacTulbl
fonbLue nnowaab NOBEPXHOCTH MeHbLUe
CTOINKHOBEHMS Yalle / 6onbLue UrHopupoBaTb bornblue
CTOSTIKHOBEHWUW B CEKYHAY UNnn B 1 cTonkHoBeHuw (6e3
eNHULLY BPEMEHN JanbHenwero 06bsACHeHUs)

[2]

1(d)(iii) | (ckopocTb =) 3Ha4YeHne, NONy4YeHHOE 13 1 paspewaeTca n.o. ns (d)(i)
ux rpadmka
(eamHuUbl N3MepeHus =) cm3/c unu cm3
B ¢ unu cm3c™ 1

[2]
1(e) yrnekucnel ras / guokeng yrnepoga / 1 npumeyYaHme Hvkakue 6annbl
CO; 3a onncaHue NpoBeaeHHOro
TecTa He cTaBdaTCA
JenaeT U3BeCTKOBYIO BOAY MOJSIOMHOM 1
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UM MmyTHow / 6enbii ocagok

[2]
1(f) JTobble gga:
MCMoNb30BaTb ra3oBbI LUNPUL, 1
rpagyvpoBaHHas nuneTka ans 1
n3MepeHnsi oo bemMa KUcnoTbl / BropeTka
ansa namepexnsa ob6bema KMcnoThbl
OtopeTka ansa namepenust rasa / CO» 1
NMOBTOPSATL KaXabl onbIT 1 6patb 1
cpegHee 3Ha4veHue
OpaTtb 6onee yacTble NokasaHus 1
NCMorb30BaTb MarHUTHYHO MeLLanky 1
N3MepsTb TemnepaTypy, YToObI 1
y6eanTbcs, YTO OHa NOCTOSIHHAs nobon ybeantenbHbii 4OBOA
[makc 2]
1(g) JTiobble yeTbipe:
Ta )Xe KOHLUEHTPaUns KACIOTbI 1 paspeluaeTcs TOT Xe 06bem
KMCNOTbI

Ta e Macca / nnowaab NoBEPXHOCTU 1
TBEpAOro BellecTBa
Nno MeHbLUEN Mepe, 2 pasHble 1
Temnepartypbl KUCIOThI
COoeaMHNTb C ra3oBbIM LLUNPULOM / 1
MEePHbIM LMIMHAPOM
nnm
Becamu 1
3anuncatb 06bEM BbIOENAEMOro CO
BpeMeHeM rasa / dpakTmyeckoe Bpems, 1
3a KOTOpPOE BblaenseTcs
3aMKCMPOBaHHbIN 06 bEM
Unm
3anucartb (yOblBatoLLyto) Maccy 1
KMCNOTbI M TBEPAOrO BELLECTBA CO
BpEMEHEM

1
HageTb CPEeACTBO AN 3alnThbl rnas

[makc 4]
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2(a)

BCKMNaHue/lWMneHne/BolaeneHne

ny3blpbKOB rasa 1 npuHumaeTtcs obpasyeTrcs
XMAKOCTb
KoHAeHcaums/nap 1 UrHOPUPYETCA NiaBuTCA
[2]
2(b) dunbTpaT - 6ecuBeTHbIN (pacTBOp) 1 He NPUHUMAETCA NPo3paYHbIN
ocagok — 6enbin (TBEPAbIN) 1
[2]
2(c)(i) BCKMMNaHMe/lumneHne/BolaeneHune 1
ny3blpbKOB rasa
npuUHUMaeTcA
Oenblh ocagok 1 MOno4YHoe/MyTHoe/6enoe
[2] TBEpaoe BellecTBo/6eneet
2(c)(ii) XKenTbIn 1
ocagok 1 npUHUMaeTcA TBepaoe
[2] BELECTBO
2(d)(i) Oenbin 1 npuHUMaeTcs TBepaoe
ocaaokK 1 BELLIeCTBO
pactBopsieTcs (B U3bbiTke) / 0bpasyeT 1 6ann 3aBUCKUT OT HanucaHus
HecLBeTHbIN pacTBOp [3] «0cafok»
2(d)(ii) Oenbii ocagok 1 npuHumaeTtcsa 6enoe TBEpAOE
BELLEeCTBO
pacTtBopsieTcs (B n3bbiTke) / obpasyet
©ecuBeTHbIA pacTBOp 1 ©ann 3aBMCUT OT HanMcaHns
[2] «0CafoK»
2(d)(iii) fenbii ocagok [1] npuHumaeTtcsa 6enoe TBEpAOE
BELLEeCTBO
2(e) JTiobble aBa uns: [lBa BepHbIx oTBETa = 2 Ganna
LIWHK 1 OpawvH, oBa BepHbIX OTBETA U
OOVH HEBEPHbLIN oTBeT = 1 B6ann
cynbgat 1
JToboe coyeTaHune osyx
rMApaTUPOBAHHbIN 1 HeBepHbIX oTBeToB 0 6annos
[2]
2(f) cBuHeL unu kapboHaTt JTroboe coyeTaHne c ogHUM
[1] HeBepHbIM oTBeTOM = 0 Gannos
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[aHHble No KaYeCTBeHHOMY aHanusy

Peakuuu KaTUOHOB B BOAHbIX pacTBopax

KaTUOH peakuus

¢ pactBopom NaOH ¢ pactBopom NH;

antoMuHuNR, Genbin 0ocagok, pacTBOPUMbIN B Genbin ocagok, HepacTBOPMMBIN B

AP*(BogH) n3bbITke ¢ obpazoBaHMEM N30bITKE

OecuBeTHOro pacTeopa

aMMuaKk, aMMuak, BblAENSOLWNACA Npu

NH4*(BoaH) HarpesaHuUu

Kanbuum, 6enbin ocagok, HepacTBOPUMbIN B ocajika HeT UM HE3HAYUTENbHbIN

Ca?*(BoaH) n36bITKE Oenbii ocagok

meab(ll), 6negHo-ronybon ocagok, CBETJI0-CMHUI 0CafoK,

Cu?*(BoaH) HepacTBOPUMbLIN B N3ObITKE pacTBOpUMbIN B U30bITKE, C
obpasoBaHNeM TeMHO-CUHEro
pacTtBopa

xeneso(ll), 3eneHbIn 0cafoK, HEpPacTBOPUMLINA B | 3eMeHbI 0CafoK, HepacTBOPUMbIN B

Fe?*(BoaH) n3bbiTKe n3bbiTke

xeneso(lll), KpaCHO-KOPUYHEBbLIN 0CafoK, KpaCHO-KOPUYHEBbIA OCafloK,

Fe®*(BoaH) HepacTBOPUMLIN B N30bITKE HepacTBOPUMbI B N30bITKE

LMHK, Genbii ocagok, pacTBOPUMbIN B Oenbli 0cagok, pacTBOPUMLIN B

Zn?*(BogH) n3bbiTke ¢ obpasoBaHeEM n3bbiTke ¢ obpaszoBaHneM

6ecLBeTHOro pacteopa

GecLBeTHOro pacTeopa

Peakuuum aHMOHOB B BOAHbIX pacTtBopax

MOH peakuus
kapboHar, [o6aBnAT pa3baBEHHYO KACMNOTY BblAeNeHne ny3bIpbkoB rasa,
COs* obpasyeTcs yrnekucnboin ras
xnopwua, nogxKncnsiloT pasdaBneHHOW a30THOM Oenbli ocagok
Cl=(BogH.) KMCNOTOW, 3aTeM J06aBNSAOT BOAHbIN
HUTpaT cepebpa/nanuc
noama, noaKncnsT pa3daBrneHHO a30THOM JKENTbINM 0cagokK
I- (BoAH.) KUCNOTOW, 3aTeM A00aBnA0T BOAHbLIN
HUTpaT cepebpa/nanuc
HUTpaT, 0o06aBnaoT BOAHBLIN rMAPOKCUA HaTpus, | obpasyeTca ammuak
NOs;~ (BogH.) | 3aTeM antoMuMHUEBYIO onbry;
OCTOPOXHO HarpesaroT
cynbdar, noakucnsaoT, 3atemMm JobaBnAlT BoAgHbIN | 6enbi ocagok

SO4%(BoaH.)

HUTpaT Gapus
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TecTbl c razamm

ras TeCcT

ammunak, NH3 MEHSIeT KpaCHbIN LiBET BIaXXHOW NakMycoBow Bymarn Ha CUHUI

yrnekucnbi ra3, COz | gaeT 6enbii 0cagok ¢ M3BECTKOBOW BOAOW

xnop, Cl obecuBeyrBaeT BNaxHyo nakMycosyto 6ymary
Bogopoa, H: n3gaeT rnyxoun 3ByK «mnax» npv NOAHECEHUN 3aXOKEHHOW MyYMHbI
kucnopog, Oz nogaepXXuBaeT ropeHne TretoLemn Nny4mHbl
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