


PaGouas mporpamva mo xumun ansi 8-9 KJIacCoB ¢ HCHOJb30BAHUEM
o0opyaoBanus ueHTpa «Touka pocta»

Ha 6aze nentpa «Touka pocta» obecreunBaeTcs peanmsaiys 00pa3OBATEIbHBIX MPOTPAMM €CTECTBEHHO-
HAYYHOH W TEXHOJOTHYECKOH HANPABICHHOCTEH, pa3pabOTAHHBIX B COOTBETCTBHH C TPeOOBAHHAMH
3aKOHOJATENhCTBA B Clepe oOpazoBaHHs M C yu4&éTOM pekomeHmaimii PexepanbHOro omeparopa y4eOHOTO
npeaMeTa « XUMHUSD.

Ob6pazoBaTenbHas IpOrpaMMa TMO3BOJIAET HHTETPHPOBATh PEATU3yeMBbIe TIOIX0IbI, CTPYKTYPY U COAEPKAHIE
IIPH OpraHm3auy oOyueHUA XuUMHH B 8—9 Kmaccax, BEICTPOGHHOM Ha 0ase MoOOro W3 JOCTYMHBIX Y4eOHO-
MeTtommieckux koMmekcos (YMK).

Ucnomp3oBanme obopyaoBanus «Touka pocray mpu peammsammu gaHHoW OIl mosBoiseT co3maTh
YCJIOBUA:

JUTA PACILIMPEHUS COJEPAKAHHS MKOIbHOTO XHMIYECKOTO 00pa30OBaHuS;

JUTS TIOBBIMIEHHS TO3HABATEIBHOW AKTHBHOCTH OOYYAOIIMXCSA B €CTECTBEHHO-HAYYHOHOOIACTH,

JUIS PA3BUTHS TMIHOCTH peOEHKa B Tporiecce 0OVUeHHS XUMHH, €r0 COCOOHOCTEH, JOPMHUPOBAHHS
U YIOBJICTBOPEHUA COLMAIBHO 3HAYUMBIX HHTEPECOB U HOTpe6HOCTeI‘/'I;

A pa6OTI>I C OZ[apéHHI)IMI/I MKOJbHUKAMH, OpPraHu3allii HX pPasBUTUA B PA3JTUYHBIX 06nacmx
00pa3oBaTeIbHOM, TBOPYECKOH IeATETbHOCTH.

Ilnanupyemble pe3yabTaTbl ocBoeHHs] y4yeGHOro mnpeamera «XHMHS» € ONHCAHHEM
YHHUBepCAIbHbIX y4eOHbIX eficTBHIA,
AOCTHraeMbIX 00y4arLUMHCS

Juunocmuele pesyiibnantavl

Oobyuarowuiica noryuum 603MONACHOCb 015 POPMUPOBAHUA CLeOyIouuUX TuuHOCmHbIX Y V]

oTIpe/ieTIeHHe MOTHBALMU H3YUEHIA Y4eOHOTO MaTepuana;

OLCHHBAHHE YCBAHBAEMOTO Y4eOHOrO Marepuaga, WCXOAS W3 COLMATBHBIX M JTHYHOCTHBIX
LIEHHOCTEM,

TIOBBILICHAE CBOETO 00pPa3oBaTENBHOTO YPOBHA M VPOBHA TOTOBHOCTH K HM3VYEHHIO OCHOBHBIX
HCTOPUYECKHX COOBITHH, CBA3AHHBIX C PA3BUTHEM XUMHH U O0LIECTBA,

3HAHUE MPABUJT MOBEACHUA B HPGSBBIHafI}lLIX CUTYyalMAX,
OLICHUBAHHE COLMAIBHOI 3HAYNMOCTH TIPO(ECCHUH, CBA3AHHBIX C XHMHEIT,

BIAJCHHE TPABWIAMH O€30MAcHOr0 OOpAINeHMA C XHMUYECKUMH BEIECTBAMH H 00OpYJOBAHHEM,
NPOSIBICHUE SKOJIOTHIECKOM KY BTy PBL

Memanpeomemmoie pezyivmamol

Peevismuenvie

Obyuarowuiica noayyum 603mMoNCHOCMb 075 PopMuposanius creoyiowux peyramuenvix Y VJ:

LIETeTIONIAraHNe, BKIIOYAS TOCTAHOBKY HOBBIX Ienieill, mpeoOpa3oBaHme MNpPAaKTUMECKOl 3ajaunm B
TO3HABATEIbHY 0, CAMOCTOATEIbHBIN AHATH3 YCIAOBUI JOCTIDKEHUA LIETH HAa OC HOBE YUETA BbIJCICHHBIX
VUHTENEM OPHEHTHPOB JEHCTBHA B HOBOM YUeOHOM MaTepHae

TJIAHKPOBAHUE My TH JOCTUKEHHSA LIENCH;



YCTAHABJACHUE LCJICBBIX MPUOPUTETOB, BBIACICHUC AIbTCPHATHUBHBIX CHOCO6OB OOCTIDKEHUA LCIN U
BBIOOp Haubonee F(pheKTHBHOTO CTIOCco0a;

YMEHHE CaMOCTOATENbHO KOHTPOTHPOBATh CBOE BPEMS U YIIPABIATD UM;

YMEHHe TIPUHIMATh PEIIeHHA B POOIEMHON CHTYALIHH,

TMOCTAHOBKA YYeOHBIX 33,124, COCTABJICHNUE TUIAHA U TIOCIIeJ0BATEIbHOCTH JICHCTBHIT,
OpraHm3anus paboyero MecTa MpH BBHITOTHEHAN XUMUYECKOTO SKCTIEPUMEHTA;

IPOTHO3UPOBAHHE PE3YNbTATOB OOYUEHHA, OLECHUBAHWE YCBOGHHOTO MATePHAN, OLEHKA KA4ecTBa U
YPOBHS MOy YEHHBIX 3HAHHUH, KOPPEKIMSA MIAHA U CIOC00a IeHCTBUS MPHHEOOXOTUMOCTH.

Tloznasamenonoie

Obyuarowuticss NOIYYUmM 603MOAICHOCHL OISl (hopmupoanus credyiowux nozuasamensuvix YVJI:

TIOUCK U BbIJIe/IeHHE HHOpMALHK,

aHaTM3 YCIOBHH M TPeOOBAHMI 3a1a4y, BHIOOP, COTIOCTABICHHE U OOOCHOBAHHE CIOCO0A PEIISHUS
3a1a4y,

BBIOOD HanboIee H(P(PEKTUBHEIX CIOCOOOB PELICHIA 331a4H B 3aBUCHMOCTH OT KOHKPETHBIX Y CJIOBHIA;
BBIJIBIJKEHIE U 00OCHOBAHUE THTIOTE3bI, BEIOOP Croco0a eé TPOBEPKIL,

CAMOCTOATENbHOE CO3JAHHE AaNrOPUTMA JEATENBHOCTH TNPH PeIieHHH NpoOaeM TBOPYECKOTO U
TIOMCKOBOTO XapaKTepa;

YMEHHS XapaKTePH30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO H CBOHCTBAM;

OTIUCHIBAHHE CBOWCTB. TBEP/BIX, JKHAKHX, ra3000pasHbIX BEINECTB, BBIACTCHHE HX CYIIECTBEHHBIX
MPU3HAKOB,

H300paykeHIE COCTABA TIPOCTEHIINX BEMIECTB C TIOMOIIBK XHMUYECKHX (JOPMY T H CYITHOCTH XHMHYECKHX
PeaKLMii C MOMOIIBE0 XUMHYECKIX YPABHECHUI,

TPOBe/ICHNE HAOIFOICHI, OTIICAHUE MPU3HAKOB H YCIOBHIH TEUCHHS XHMHYECKUX PEAKIHI, BBITOTHEHHE
XHMUYECKOTO JKCTIEPUMEHTA, BBIBOJBI HA OCHOBE AHANM3A HAOIOACHHH 32 SKCTIEPUMEHTOM, PEICHHUE
3a71a4, MOy YeHHe XHMIYECKOH HHPOPMALHH U3 Pa3IMIHBIX UCTOUYHHUKOB;

YMEHHe OPTaHH30BBIBATH HCCIIEIOBAHME C IIETIBEO MPOBEPKH THIIOTES;
YMEHHE JIe1aTh YMO3AKTFOUEHHS (MHIYKTHBHOE H 110 AHATIOTHI) W BBIBOIBI,

yMeHHe OOBEKTHBHO OLCHMBATH MH(OPMAINIO O BEMIECTBAX U XHMHYECKHX MPOLECCAX, KPUTHYECKH
OTHOCHTBCA K TICEBIOHAY YHOH HH(DOPMALIHH.

Kommynuxamuenvie

Obyuarowuiicsa nOTy4um 603MONCHOCHL 05 PopMUposanus credyruux Kommynukamue-nvix ¥YVJ[:

MOJMHOE MW TOYHOC BBIPAKCHUE CBOHUX MBICIEH B COOTBETCTBHU C 3aJja4aMi U YCJIOBHUAMH
KOMMYHUKAIUH,

aJeKBAaTHOE HCIIONB30BAHHME PEYEBBIX CPEACTB /1A y4acTHd B JUCKYCCHH M APTYMEHTALMH CBOCH
TO3HIIMH, YMEHHE TPEACTABIATh KOHKDPETHOE COJEpIKAHWE C COOOIIEHHEMETO B IMHCHbMEHHOM H yCTHOM
dopme, onpeeneHye crioco00B B3AMMO/CHCTBYS, COTPY IHHUECTBO B HOKMCKE 1 cOOpe HH(popMarmH,
ompe/ieNieHre Croco0OB B3aHMO/ICHCTBHA, COTPYHIYECTBO B HOHCKE U cOOpe MH(OpMALMY, yyacTHe B
JHanore, TIAHUPOBAHHE OOIMX CHIOCO00B PabOTHI, MPOABICHHE YBAKUTEIbHOTO OTHOIICHHA K JPYTHM
VYaIIUMCS;

OIVCAHME COJEPAKAHUS BBINOTHAEMBIX JCHCTBHII C LETbK0 OPUECHTHPOBKH B IIPEAMETHO- MPAKTUIECKON
IeSTENbHOCTH,

YMCHHA VYUTBIBATh PAa3sHbIC MHCHUA U CTPEMHUTBCI K KOOPAWHALIMM PA3JIMYHBIX HOSI/IL[I/Iﬁ B
COTPYIHHYECTBE,



+ (popMyTHPOBATH COOCTBEHHOE MHEHHUE M TIOZHLIHIO, APTYMEHTHPOBATb U KOOPAMHHPOBATH €€ C MO3HLUAMU
NApTHEPOB B COTPY AHUYECTBE MPH BBIPAOOTKE OOILEr0 PeIleH:s B COBMECTHOM e TENbHOCTH,

* OCYIIECTBJIATH B3AUMHBIIT KOHTPOMb H OKa3bIBATh B COTPY AHHYECTBE HEOOXO UMY B3aMOTIOMOIILIb,

* IUIAHUPOBATh 0OIMe CrmocoOBI PabOTHI, OCYIIECTBIATh KOHTPONTb, KOPPEKIMIO, OLEHKY JACHCTBUIA
HapTHEPA, YMETh Y OSIKaTh;

* WCTOJB30BATh A/CKBATHBIC SA3BIKOBBIE CPEACTBA T OTOOPAKEHHS CBOMX YyBCTB, MBIC/IEH, MOTHBOB H
noTpedHOCTElT, 0TOOpakaTh B peur (OMUcaHue, 00bjICHEHNE) COEPKAHNE COBEPIIAEMBIX TEHCTBUMN, KaK B
(hopme rpomKoit colmamI3HPOBAHHOH peun, TaK i B (JOpME BHY TPEHHEH pey;

* pa3BHBaTh KOMMYHHKATHBHYK) KOMIETEHIIHIO, WHCTOB3YS CPEIACTBA YCTHOW U MHChbMEHHOM
KOMMYHHUKAIMH TpH pabote ¢ TeKcTaMu y4eOHHKA M JOTIOJHHTETBHOW THTEPATYPOH, CHPABOYHBIMU
TAONMUIAMH, TPOSABJIATH TOTOBHOCTh K YBAKCHHI0 MHOW TOYKH 3PEHHSA MPH OOCYKIEHHH Pe3y/IbTaToB
BBITIOTHEHHO! PabOTHL.

IHpeomemnvie pezyivmamol

Obyuarowuiica nayuumesi:

* TPHMEHATh OCHOBHBIE METO/IBI IO3HAHHA. HAOJFO/ICHHE, H3MEPEHNE, SKCTICPHMEHT,

* ONHCHIBATh CBOMCTBA TBEPABIX, JKHAKHX, ra3000pa3HBIX BEIIECTB, BBIACIAA HX CYLICTBEHHBIC
NIPH3HAKH,

* PaCKpBIBATh CMBICT 3aKOHA COXPAHEHMSA MACCHI BEIIECTB, ATOMHO-MONEKYJIAPHOI TEOpHHY,

' pa3THYaTh XHMHYECKHEe M (DH3MYECKUE SBJCHHS, HA3BIBATh MPH3HAKA W YCIOBHS MPOTEKAHUS
XUMHYECKUX PEAKLIHIA,

+ cobmoxaTh mpaBia Oe30macHON PabOTHI MPH MPOBEACHHH OTIBITOR;

* TOJIB30BATHCA TAOOPATOPHBIM 00OPYA0BAHUEM H MOCY IO,

* TOJIy4ath, COOMPATh ra3000pa3HbIE BEMIECTBA M PACTIO3HABATD X,

* XapakKTepH30BaTh (PH3MUECKIE W XHMHYECKHE CBOHCTBA OCHOBHBIX KIIACCOB HEOPTAHUYECKUX COEMHEHHIA,

TPOBOAUTH OTIBITHI, TIOATBEPHKJAOIINE XUMHYECKHE CBOMCTBA M3YUYEH- HBIX KJIaCCOB HEOPTaHUYECKUX
BEIECTB;

* PACKPBIBATh CMBICI TOHATHSA «PAaCTBOP», BBIYKMCIATH MACCOBYIO JOJO PACTBOPEHHOTO BEIECTBA B
pacTBOpe, TOTOBHUTH PACTBOPBI C OMPe/IeIEHHOI MACCOBOM J0Mel pacTBOPEHHOTO BEILECTBA,

' XapaKTePH30BaTh 3aBUCHMOCTb (DH3MUECKUX CBOWCTB BEIIECTB OT THIA KPUCTATMYECKOH PEmIETKH,
ONpPEJENATh BUJ XUMHYECKOH CBA3H B HEOPTAHMYECKUX COETHMHEHUAX,

* PACKpbIBATh OCHOBHBIC MOJIOMKCHUS TCOPHUH SHGKTPOHHTH‘IGCKOfI AUCCoNUAIU, COCTABATh YPABHCHUA
3IEKTPOTUTHYECKOH TUCCOLMALMA KUCIIOT, EIOYeH, COMel U peakiuii FOHHOTO OOMeHa,

* PAacKpbiBaTh CYIIHOCTE OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX peaKum“d, OIPEACTATh OKUCTUTEL H
BOCCTAHOBHUTEIb, COCTABIATD YPABHCHUA OKUCIUTC/IbBHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ;

* Ha3bIBaTh (PAKTOPHI, BIUAIOIME HA CKOPOCTh XUMHYECKOH PEaKI,

' XApaKTEepH30BAaTh B3aMMOCBA3b MEXKIAy COCTABOM, CTPOCHHEM M CBOICTBAMH HEMETAUIOB U
METAJJIOB;

* MPOBOJUTH OMBITHI TIO MOTYYEHHIO U U3YYEHHUIO XUMHYECKUX CBOMCTB Pa3NU4HbIX BELIECTB;

* TPaMOTHO obparmarscs c BEILECTBAMU B TIOBCE THEBHOI KU3HU



Obyuarowuiics NOTY4UM 603MONCHOCb HAYYUMBCA:

BBIJBUTaTh U IPOBEPATH HKCIIEPUMEHTAIBHO THIIOTE3bl O XMMHUUYECKUX CBOHCTBAX BEILECTB HA OCHOBE UX
COCTaBa M CTPOCHWUS, MX CIMOCOOHOCTH BCTYNATh B XHMHYECKHE Pe- aKIIMH, O XapaKTepe M MpOJyKTax
Pa3MMYHBIX XUMUYECKIX PEAKLIHIA,

XapaKTepu30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHI U CBOWCTBAM, YCTAaHABIMBATh MPHYMHHO-
CTIECTBEHHBIE CBA3M MEX/TY JAHHBIMH XapaKTePUCTHKAMHU BEILIECTBA;

COCTABJIATH MOJICKYJISIPHBIC ¥ TTOTHBIE HOHHBIE YPABHEHHS TI0 COKPAIEHHBIM HOHHBIMY PABHEHUSIM,
TPOTHO3ZHPOBATH CTIOCOOHOCTD BEIECTBA TPOSBIIATH OKUCTUTEIBHBIE HITH BOCCTAHOBHTETbHBIE CBOHCTBA C
YUETOM CTETICHeH OKHCIIEHHS 3IEMEHTOB, BXOAIIMX B €10 COCTAB;

BBIJIBUTATh H TIPOBEPATH IKCIIEPUMEHTATBHO THITOTE3BI O PE3YIbTaTaX BO3ACHCTBUA PA3THYHEIX (haKTOPOB
HA H3MEHEHHe CKOPOCTH XHMHYECKOH PeaKIIL,

UCTIOh30BaTh MPHOOPETEHHBIE 3HAHWSA AT SKONOTHYECKH IPAMOTHOTO TIOBECHUS B OKPYIKAOIIeH
cpene;

HCTIONB30BATh PHOOPETEHHDIE KITFOUEBbIE KOMIIETEHIIMHU TIPH BHITIOTHEHHH POEKTOB U PEIIeHHH Y4eOHO-
HCCIIeI0BATE TbCKHX 32124 TI0 H3YYESHHUIO CBOICTB, CIIOCOOO0B TIOMYYEHHS U PACIIO3HABAHMS BEIIECTB;
00BEKTHBHO OIICHIBATH HH(OPMAIIHIO O BEMIECTBAX H XHMIYECKHX MPOIIECCaX;

OCO3HABATh 3HAYEHHE TEOPETHYECKUX SHAHMH MO XUMHH /IS HPAKTIYECKOH JeATeTbHOCTH YEJIOBEKA,
CO3/1aBaTh MOJIEITH U CXEMBI TS PEIleHHs YYeOHBIX U TIO3HABATEIBHBIX 33/1a4, IOHMMATh HEOOX0MMOCTh
cOOMOIeHNsS TPEAIHCAHNHN, TIPeTaraeMbIX B HHCTPYKIUAX MO HCTIOb- 30BAHHIO JIEKAPCTB, CPEICTB
OBITOBOI XMMIH | JI.

®opMbI KOHTPOISI

Kontpoms pesyasratoB oOyueHus B cooterctBuu ¢ ganHoW OIl mpoBoamtcs B ()opMe MUCHMEHHBIX U
SKCTIEPUMEHTATBHBIX PaboT, MPeAmoIaraeTCs POBeICHHE TIPOMEIKY TOUHOH i HTOTOBOH aTTECTALHN.



























Hpomeafcymoqﬂaﬂ ammecmauun

HJ’[}I OCYIIECTBJICHUSA HpOMeXYTO‘IHOﬁ ATTCCTAMH HUCIOJB3YHOTCA KOHTPOJbHO-OLUCHOYHBIE MATCPHUATBI,

0TOOp COfIepKaHHA KOTOPHIX OPHEHTHPOBAH HA MPOBEPKY YPOBHA YCBOGHUSA CHCTEMBI 3HAHHMH M YMEHHMI —
HHBAPHAHTHOTO  A1pa COJCP/KAHUA [JCHCTBYIOIMX OOpa3oBATETBHOM MHPOTPAMMBI IO  XHMHH  JUIA
001meo0pa3oBaTebHBIX OPTaHM3ALMHA. 3aJaHHA TPOMEKYTOUHOH ATTECTAIMH BKIIOYAIOT MATEPHAN OCHOBHBIX
Pa3ienoB Kypca XUMUK.

Bapuant pabotst o Teme « Teopus 31eKTPOTUTHIECKON THCCOLMALIHI
1. K xopoIwo pacTBOPUMBIM 3EKTPOTUTAM OTHOCATCS:

1) rugpoKCH HuHKA 3) cymnduz Gapus
2) docdar mirka 4) xkapGonar Gapus
Ortser:

2. Haubonbmee uncio HoHOB 06pasyeTcs MPH PacTBOPEHHMH | MOIb BEIECTBa:
1) xnopuma kamis 3) xnopuza xenesa (I10)
2) xnopuga Gapus 4) cymnara xenesa (I1I)

OTBeT:;






6. Boibepute MBa WMCXONHBIX BENIECTBA, B3AUMOJEHCTBUIO KOTOPHIX COOTBETCTBYET COKPAIIEHHOE
HOHHOE YPaBHEHHE PeaKLIUH:
Fe’* +20H™ = Fe(OH),
1 ) FeO 3) FGCIQ 5) H20
2)Fe  4)KOH  6)FeCls

3amumiuTe HOMepa BEIOPAHHBIX OTBETOB.

OrTBeT:

7. Tlpu nprMeHeHUH IMHKA B KAYECTBE MHUKPOYA00PEHHS €r0 BHOCAT W3 Pacyéra 4 Kr KPUCTALIOTHAPATA
cymbara wiaka ZnSO4 + 7H,O Ha rektap.

. 2+
CKONBKO 3TO COCTABIIAET B MEPecuéTe HA HMOHBI Zn~ 7 3aMUIINTE YUCIO C TOYHOCTBIO 0 Lie-JIBIX.
OrTBerT:; T.

8. Uro 0bmiero B pactopax, HMErOIHX KHCIOTHYEO cpeay? (Kpatkuii otBeT.)

Kpumepuu oyenuganus pabomsl no xumuu

BepHoe BhIMOMHEHNE KaK0T0 U3 3aaHuil 1—3, 8 onenuBaetcs 1 Gamiom.

3a TMOMHBIA TIPABHIBHBIN OTBET HAa KakA0e W3 3a7aHuii 4 —7 cTaButca 2 0amia; ecim JOMyIIEHA OJHA
ommbKa, TO OTBET oleHuBaetcs B 1 Oamn. Ecmm momymenst ape u Oojiee ONMOKH HIHM OTBETA HET, TO
BBICTaBIACTCA 0 OAIUTOB.

Homep 3apanns IIpaBubHBIN 0TBET Homep 3apanus IIpaBubHbBII 0TBET
1 3 5 231
2 4 6 34%
3 Crnabbrit 7 906
4 13* 8 Ykasano HAJIHYHE
HOHOB BOJIOPOJA

*IMopsmok cneoBaHus IU(PP B OTBETE HE HMEET 3HAUCHILA.

Hmozoeasn ammecmauus

Hna  ocyecTBieHus WTOroBOM  arrectanmu  ucnoibsyrores KHUMBbL,  comepskaHMe  KOTOPBIX
OPHUEHTHPOBAHO HA MPOBEPKY YPOBHA YCBOGHHS 3HAHIIA M ONPENEIAETCA CUCTEMON TpeOOBAHIIT K MOATOTOBKE
BBIIYCKHUKOB OCHOBHOI1 IIKOMBI. JTa CHCTEMA MHBAPHAHTHA IO OTHOLIEHMIO KO BceM AedicTByromuM OII mo
XUMHH 111 00meo0pa3oBaTeIbHBIX OPraHM3alMil. 3a7aHHsA UTOTOBOM ATTECTALMH BKIFOYAOT MATepUal
OCHOBHBIX Pa3/IeNOB Kypca XUMHUU.

Pabota cocrout w3 mByx yacteil. Yacts 1 comepxxut 19 3amanuii ¢ KpaTKUM OTBETOM, TOJPA3yMEBAIOIIHX
CaMOCTOATETbHOE (JOPMYIMPOBAHNE M 3AIUCh OTBETA B BH/IE YNCIA MU NOCJIEA0BATEIBHOCTH LIUQP.

Yacte 2 comepxkut 5 3amaHuil: 3 3aJaHMA 3TOM YaCTH MOAPA3yMEBANOT 3allHCh Pa3sBEPHYTOTO OTBETA, 2
3a/[QHIA 3TOH YacTH TPE/TONATra0T BHIMOTHEHNIE PEATBHOTO XUMIYECKOTO JKCIIEPHMEHTA U O0()OPMIEHHE €ro
pe3yIbTaToB.






P©OPMVYIJIA COEJUHEHUA CTEIIEHb OKUCJIEHWA CEPBI

A)SO; 1)-2
B) CS, 2)0
B) H,S0O, 3) +4

4) +6
OrtBeT: A|lB|B

5. U3 npeaoxeHHOT0 TiepeyHs BhIOEPUTE 1B BEIECTBA C HOHHOW CBS3BIO:
1) LiCl;

2) OFy;
3) SO;;
4) CaF»;
5) H,0.

3amumTe HOMepa BEIOPAHHBIX OTBETOB.

OTBeT:;

6. Kaxuie 1Ba yTBEPA/ICHIS BEPHBI [T XapAKTEPHCTUKU KpeMHms U (ocopa?

1) DNeKTPOHBI B aTOME PACTIONOKEHBI HA TPEX NEKTPOHHBIX CIIOAX.

2) COOTBETCTBYIOLIEE MPOCTOE BEMIECTBO CYIIECTBYET B BUJE YETHIPEXATOMHBIX MOJEKY L.
3) XuMHUeCKIiT 3IeMEHT OTHOCHUTCS K METaIIaM.

4) 3HaueHne HEKTPOOTPHLATEIHHOCTH MEHBIIE, YeM y (ocdopa.

5) Xumuveckuii dneMeHT 06pasyeT BhICIIME OKCHIBI ¢ 0bmeii (popmysoii D0,. 3anmmmre
HOMepa BHIOPAHHBIX OTBETOB.

OTBeT:;

7. U3 npe10sKEHHOTO NIEPEYHS BEMIECTB BHIOEPUTE OCHOBHBIN OKCHI M KHCIIOTY
1) CaO;

2) Mg(OH)y;

3) SOy

4) NaClOy;

5) HCI1O4,
3amuimuTe B MoJie OTBETA CHAYAMa HOMEP KHCIOTHOTO OKCHJA, @ 3aT€M HOMEP OCHOBAHHSL.

OTBeT:

8. Kakue 1Ba 13 MepeuMCIEHHBIX BEMECTB OYIyT BCTYNATh B PEAKIMIO C OKCHIOM LIMHKA?
1 ) Fe(OH)z;

2) HNO;;

3) Oy

4) KOH;

5) S.

3ammmTe HOMepa BEIOPAHHBIX OTBETOB.

OrtBeT:;



9. VcraHoBHTE COOTBETCTBHE MEX/Ty PEArdpYIOIMME BEIIECTBAMK U TIPOYKTAMH(OM) HX B3aUMO/ICHCTBHL:
K KQX/104 MO3:ImA, 0003HaYeHHOH OYKBOH, IOA0EPUTE COOTBETCTBYIONIYIO O3UIHIO, 0003HAYCHHYIO TU(POii.

PEATVPYIOLIME BEIIECTBA TPOJTYKT(bI) B3AUMOJIEAICTBHS
A)Na,O+SO; [ 1) C Na,SO4
b) NaOH +H,SO, [ 2) [ Na,SOs
B) Na + H;SO4(paz6.) — 3) ~ Na,SO, + H,0
4) ~ NapSO,4 +H;

5) ~ Na,SO; + H,0
3ammmmte B TabiIHIy BHIOPAHHBIE MPPHI IO COOTBETCTBYIOMUME OykBamMu.OTBET:

10. Vcraqowkre EooreBrofrBue Medxry (OpMyIOil BEIIECTBA M PEArcHTAMH, ¢ KOTOPBIMH 3TO BEHICCTBO
MOXET BCTYNATh B pea11u1410: K Kaxuodl nosunuy, 0003HAueHHOH OykBoH, moxbepure COOTBETCTBYIOMIYIO
no3uimio, 0003HaYeHAYIO Ao

®OPMVJIA BEIIECTBA PEATEHTBI
A) S 1 ) 02, HQSO4 (KOHL[.)
b)  ZnO 2) Fe, BaCl (p-p)

B) CuSO, 3) NaOH, H;S04 (p-p)

4) N2, NaCl (p-p)
3ammmmte B TabiuIy BHIOPAHHEIE MPPE IO COOTBETCTBYIOMMMHE OykBamu.OTBET:

11. 113 HPSIIAO)‘@E{CF(BH:})C‘IH}I BHIOEpUTE JIBE TIaphl BEIIECTB, MEXIY KOTOPHIMH [POTEKAET PEaKIlusl
3aMEILEHHS
1) 1uHK 1 i;

2) oxcun yrnepoga (V1) u okcuz HATPHS;

3) OKCHI IIMHKA W COISHAs KHCIIOTA;

4) xeneso u xnopua menu (I1);

5) Harpuii ¥ BOJOPOIL.

3anuumre HoMepa BhIOpPaHHBIX OTBETOB.

OtBeT:

12. Vcranosare COOTBETCTBHE MEXK/Ty PEArHpyIONIMMH BEIIECTBAMA W MPH3HAKOM MPOTEKATOMCH MEKTy
HAMH PCaKIMU: K KaKIOH mo3uimH, 0003Ha4eHHON OyKBOH, mombepute COOTBETCTBYIONIYIO IIO3UIIHUIO,
0003HaYeHHY O (PO,

PEATUPYIOIIUE BEIIECTBA [TPU3HAK PEAKIIMN

A)Na,CO; u H,SO, 1) BemageHue Genoro ocajka

b) KyCO; u CaCly 2) BHIIENeHHe rasa

B) CuCl, n KOH 3) BEImageHKe romyboro ocaaka
4) primazienre Oyporo ocajxa



3anuiute B Ta0NUIY BHIOpaHHBIE TH(PH IO COOTBETCTBYIOMUMY OykBaMi.OTBET:

13. BuiGepifre jnia BerBecira, mpH OTHOR Arcconmanuy 1 MOIb KOTOPEIX 00pa3yeTcst 3MOJIb aHHOHOB:
1) nurpar kamms;

2) TUIPOKCHA Oapet,

3) xmopun xenesa (11);

4) pocdar Kayms;

5) cynbdar amomumms.

3anuumre HoMepa BHIOPAHHBIX OTBETOB.

OrtBeT:

14, BriGepute 1Ba HCXONHBIX BEIIECTBA, B3AUMONEHMCTBHIO KOTOPHIX COOTBETCTBYET COKPAINEHHOE
MOHHOE YPaBHEHUE PEAKIIUN:

Cu?’ +20H = Cu(OH),
1) CuO 4)KOH
2) Cu 5)H,0
3) CuCl, 6) Fe(OH);

3anuumre HoMepa BhIOpPaHHBIX OTBETOB.

OrtBeT:

15. VcraHoBute  COOTBETCTBHE MEMJy CXEMOM  IIpONECCA, NPOMUCXOJSIICIO B OKUCIHTEBHO-
BOCCTAQHOBHMTEJILHONW PEAKIMH, ¥ HA3BAHMEM ITOTO ITIPOIECcca: K KaKIOW MO3WIMH, 0003HAYCHHOH OYKBOWH,
noa0epuTe COOTBETCTBYIOIIYIO MO3KIIHI0, 0003HAUEHHYIO HHPPOH.

CXEMA TIPOLIECCA HA3BAHME ITPOLIECCA
A) Fe2+ . Fe3+ 1) okucieHue
3 0 2) BOCCTAHOBJICHHE
BN IN
B) C+4 . C+2

3ammnmite B TabIHIly BHIOpAHHBIC IMPPHT IO COOTBETCTBYIOMIME OyKkBamu.OTBET:

16. 113 neptﬁmcnﬁmlibﬁ qyXJeHui 0 npaBuiax paboThl ¢ BEIECTBAMU B 1abopaTopuu HOBITY BEIOEpUTE
BepHOE(BIE) CYKAEHUE(s).

1) BaxoKEnmyio CRUPTOBKY HEIb3S NIEPEHOCHTH ¢ OJHOM IapTH Ha APYIYIO.

2) Tlpu moTiaiaHAy Ha KOXKY Karlelb KACIOTH Hy)KHO 3a0HHTOBATH 3TOT YY4ACTOK KOXKH.

3) Ilpy HarpeBaHHM DAcTBOpa HPOOHPKY C JKHAKOCTBIO AEPKAT MO YIIOM B 45° M HAmpas- JISIOT
TOPJBILIKO B CTOPOHY OT JIIOAEH.

4) PaGoTy ¢ KOHIEHTPHPOBAHHEIME PaCTBOPAMH LIETOUH CIIEAYET MPOBOAUTE B PE3UHOBEIXIIEPYATKAX.



3anuimuTe B IMone OTBeTa HoMep(a) BepHOTO(bIX) cyxaeHmA(H). OTBeT:

17. Ycranoute COOTBETCTBHE MEKIY ABYMS BEINECTBAMH M PEAKTHBOM, C MOMOIIBK) KOTOPOrO MOXHO
Pa3IIMYATh JTH BEMIECTBA: K KAXK/IOH MO3UINH, 0003HAYCHHON OYKBOM, TIO0EPUTE COOTBETCTBYIONIYIO TIO3UITHIO,
0003HAYCHHYIO TIHPPOH.

BEIIECTBA PEAKTHUB
A) KClu BaCb 1 ) Nast4
Bb) CuSO4 u CuCly 2) NaOH
B) Zn(NOs), 3) HCI

4) AgNO;

3anuumre B Ta0IUIYy BEIOpaHHBIE MHQPH IO COOTBETCTBYIOIUMHE OykBamMu.OTBeT:

Omeemandk sadeimysBy 18, 19 seisiemes yenoe uucno unu koneunas decsmuynas Opodo.

3aoanua 18 u 19 evinoanaomces ¢ UCNOIb308AHUCM CLEOVIOULe20 MeKCMA.

18. Brumciure B mpomeHTax MaccoBy momo asora B MoueBuHe CO(NH,),. 3amumimwre duc- 0 ¢
TOYHOCTBIO JIO ISITBIX.
OtgeT: %.

19. PactBop MoueBuHH ¢ MaccoBoit goreit 0,1% HCmonb3yeTcs B KauecTBE BHEKOPHEBOU MOIKOPMKH

2
tomaroB. [Ipu noxxopMkax na pactenust nanocurest 20 r a3ota Ha 100 M~ . CKOIbKO TpaMMOB MOYEBHHBI HYXKHO
3aTPaTHTh Ha 3EMEJIBHBIH YHaCTOK TaKOH MIOIMA/IBI07
3anuuiTe 9HCIo ¢ TOYHOCTHIO 10 HenbiX. OTBeT:
.

Yacme 2

20. Vcmoms3ys MeTOI IEKTPOHHOTO Gatanca, paccTaBbTe KO3((UIMEHTE B ypaBHEHHH PEAKIIMH, CXeMa
KOTOPOW:
SO, +1, + H,O — HI + H,S0,

Omnpenenute OKUCTUTETb U BOCCTAHOBHTEIb.

21. JTana cxeMa HpEBpPaICHHI:
. XC Ca(OH),
CaClz 0 CaC03
Hanuimure MoneKy/spHble YpaBHEHHS peakiidii, ¢ MOMOIIBI0 KOTOPHIX MOXHO OCYIIECTBUTH YKA3aHHBIE
npeBparienus. Jlis nepBoro npeBpaiieHust COCTABBTE COKPAIIEHHOE HOHHOE YPABHEHHE PEAKIIHH.



22. Tlpu pobasieHun K pacTBOPY THAPOKCHA Kamms ¢ MaccoBoit aoneil memnoun 10% u3dbiTka pactBopa
rurpata Mea (I1) obpasosaics ocamok Maccoii 9,8 . Onpeenure Maccy HCXOAHOTO PACTBOPA LIETOYH.

Hpakmuqecmﬂ yacmo

JlaH pacTBOp Cynb(paTa MarHMA, a TaKke HAOOp CIEAVIOIMX PEAaKTHBOB. IMHK, COJIAHAS KHCIOTA;
PacTBOPBI THAPOKCHIA HATPUSA, XJIOPHIA OAPHA U HUTPATA KATHA.

23. Vcrons3ysi TOJIBKO PEAKTHBBI M3 TPUBEAEHHOTO TEPEUHS, SAlUIIATE MOJIEKY/APHBIE YPABHEHHUS
JBYX PEAKLHi, KOTOPHIE XapaKTEPH3YIOT XHMHYECKHE CBOICTBA CYIb(aTa MArHUA, H YKAKUTE HPH3HAKH HX
TPOTEKAHH (3arax ra3a, IBET 0CAIKa HIH PACTBOPA).

24. TlpoBeauTe XHMHYECKHE PEAKIMH MEXIy CyTb()aTOM MArHWs W BHIOPAHHBIMH BEIIECTBAMHU B
COOTBETCTBHH C COCTABICHHBIMH YVPABHEHWAMH peakiiy, CcOOM0Jas MpaBUiIa TEXHHKH OE30TMaCHOCTH,
MPYUBEAEHHBIE B HHCTPY KLMH K 33JaHUE0. [IpoBepbTe, MPABIILHO M YKA3aHBI B OTBETE HA 3aJaHME 23 NMPU3HAKU
npoTekaHud peakimid. [Ipu HeoOX0MMOCTH JTOTIONHATE OTBET HJIH CKOPPEKTUPYHTE €TO.

Kpumepuu oyenxu

Cucmena oyenusanus pabomer no xumuuacme 1

BepHoe BoimoHeHIe Kaxkaoro u3 3aganui 1—3, 5—38, 11, 13—16, 18, 19 onenmBaetcs 1 Gaymiom.

3a TOMHBII MPABUIBHBII OTBET HA Kaxaoe w3 3adamuii 4, 9, 10, 12 u 17 crapurcs 2 Oama; ecmm JONyIIeHA
OfiHA OmmOKa, TO OTBET OueHuBaetcs B 1 Oamn Ecmm monymenel ase u Ooiee OMMOKH MM OTBETA HET, TO
BhICTABNIAETCS 0 OaMIoB.

Homep 3ananus IIpaBu/bHBII 0TBET Homep 3ananus IIpaBubHbBIIL 0TBET
1 45% 11 14*
2 155 12 213
3 132 13 35%
4 314 14 34%
5 14* 15 112
6 14* 16 134*
7 15 17 123
8 24% 18 47
9 134 19 43

10 132

*Iopsmok cneoBaHus MUPpP B OTBETE HE HMEET 3HAUCHILA.



Yacmy 2
Kpumepuu oyenusanus 6bInOJHEHUA 3A0AHUL ¢ PA3GEPHYIMBIM OMEEMOM
20. Vcroas3ys MeTOJ OJNEKTPOHHOrO Oanamca, paccTaBbre KOIDQHUIMEHTH B YPaBHCHHH PCAKIHH,
CXEMa KOTOPOW:
SO, + L +H,O — HI + HySO4
OnpenenyTe OKUCITUTETb W BOCCTAHOBHTEIID.

Couepmaﬂne OTBE€TA n YKa3zaHus Imo bann
ONCHUBAHHIO bl

ONeMeHTHI OTBETA:
1)) CocTaByieH IeKTPOHHBIN OaTaHC:

1§ 2075
1V 420020
2

2) Paccrasnenst koodduimentsl B ypaBHennn peakimn. SO,

+ I, + 2H,O =2HI + H,S0,

3) Vkazano, uro SO, (W cepa B CTETCHH OKHUCIEHUS +4) SBISETCS BOCCTAHOBUTE-JICM,
a M0J{ — OKHUCIIUTEIIEM.

OtBeT NpaBIIGHBIA U TIONHBIN, BKIIIOYACT BCC HA3BAHHBIC BHIIC HJIEMECHTHI 3

HpaBI/IJ'IBHO 3allMCaHbl ABd 3JICMCHTA OTBCTA 2

[a—

HpaBI/IHBHO 3alnucad OJJMH 3JICMCHT OTBCTAa

Bce anmeMeHTH 0TBeTa 3amMCcaHb] HEBCPHO WJIM OTCYTCTBYIOT

W O

Maxcumansuwiy 6ain

21. JTana cxeMa HpeBpPaIICHHN:
X Ca(OH),

CaCl,0CaCO;s !

Hanmmure MonekyJspHbIE YPaBHEHHsS DPEakIMid, ¢ IOMOMIBIO KOTOPBIX MOXKHO OCYMIECTBHTH YKA3aHHBIE
npeBpatieHus. [l1d IepBoro IpeBpalleHus COCTaBbTE COKPAIEHHOE HOHHOE YPaB- HEHHUE PEAKLINY.

Conepmaﬂne O0TB€Ta n YKa3aHus o Bbann
OICHUBAHHIO bl

DJeMEHTH OTBETA:

Hamuicanbsl ypaBHEHMSA pEaKimid, COOTBETCTBYIONIME CXEME
MpeBpalEHUI:

1) CaCly + Na,CO5; = CaCO5 +2NaCl

2) CaCO; ! CaO +CO,
3) Ca0 + H,0 = Ca(OH),
COCT&BHCHO COKpaH.IéHHOC HOHHOC ypaBHCHI/IC HCpBOFO HpeBpaIJ.ICHI/IHZ

2+ 2-
4)Ca~ +CO~ =CaCO
3 3
OtBet npaBMILHBIA U HONHBIN, BKIFOYAET BCE HA3BAHHBIC BBIIIC JJIEMEHTHI 4

[IpaBrIIBHO 3aIMCaHBl TPU yPABHEHHS PEAKINH 3




[IpaBUIBHO 3aIHCAHBI BA YPABHEHIA PEAKLIUH

[IpaBHIBHO 3aIHMCAHO OJHO YPABHEHHE PEAKLIH

Bce ypaBHeHHs peakiuil 3amicaHbl HEBEPHO MM OTCYTCTBYIOT

MarcumansHoli 6ain




22, Tlpu j00apneHnH K PacTBOPY THAPOKCH/IA Kalks ¢ MaccoBoil joneit menoun 10% u3bbiTka pacTBOpa
uutpara mej (11) obpazoBasicst ocajiok maccoit 9,8 r. Onpesenmre Maccy HCXOHOTO PACTBOPA IICIOUH.

Cojep:kanue  oTBeTa M yKazaHusi 10 ERE
OLICHUBAHHUIO bl

DNeMeHTHl OTBETa:

1) CocTapieHo ypaBHEHHE PEaKITHH:

2KOH + Cu(NO;3), = Cu(OH), + 2KNOs

2) Paccuntano KoMHMYecTBO BEIIECTBA THAPOKCHAA Kalusd, 3aTPaueHHOrO B pe3ylbrare
peaKIum:

n(Cu(OH),) = m(Cu(OH);)/ M=9,8 : 98 =0,1 monb

o ypasuenuto peaknun #(KOH) = n(Cu(OH),) - 2 = 0,2 mosb

3) OnpenesneHa Macca pacTBOpa THAPOKCHIA KaHs:

m(KOH) = n(KOH) - M(KOH)=0,2-56=11.2r
mp-pa=mKOH)/7-100=11,2:10-100=1121

OTBeT NPaBHIBHBIA W TONHEIH, BKIIOYAET BCe HA3BAHHBIE 3MEMEHTHI

[VS)

[IpaBunbHO 3amMcaHbl JBa U3 HA3BAHHLIX BHINIEC HJICMEHTOB 2
[IpaBunbHO 3amicaHO OMHO W3 HA3BAaHHBIX BHIIIE 3IEMEHTOB 1
MarcumanoHbLil a1t 3

HpGKWlI/MBCKGﬂ yacmso

Jlan pactBop xmopuna sxemesa (III), a Tarxke HabOp CNEAYIONUX PEAKTHBOB: MeEAb; COJNAHAS KHCIIOTA;
PacTBOpPHI THIPOKCH/IA HATPHSA, HUTpaTa cepedpa U XJI0pu/Ia Kajms.

23. Vcrosn3yst TONBKO PEAKTHBBI M3 MPHBEACHHOTO TMEPEUHS, 3AIUIIATE MOJCKYJISIPHBIC YPABHCHHS
JIByX peaKIud, KOTOphIE XapakTepu3yloT XMMHUUYecKHe cBoiicrBa xmopuja kene-3a (III), u ykaxure npusHaku
¥IX IPOTEKaHUA (3allax rasa, IBET 0CaJKa WA PacTBOpa).

Cojep:kaHue  oTBeTa M YKa3aHusi 10 Bamun
OLICHUBAHHIO bl

DNEMEHTHI OTBeTA:

DJIEMEHTHI OTBETA:

CocraBlieHbl  ypaBHEHHS JIByX pEakilyi, XapakTepu3ylole XUMHUYECKHE
cBoifctra xyoprja xenesa (I11), n ykasansl pu3HaKK UX HPOTEKAHUSL:

1) FeCl; + 3AgNO; = Fe(NOs); + 3A¢Cl

2) BrImazicHue 6EIT0r0 TBOPOKUCTOTO OCATIKA;

3) FeCl; + 3NaOH = Fe(OH);C + 3NaCl

4) prImajicHue Oyporo ocajika

OTBeT NpaBUIILHBIN 1 TIONHBIN, BKIIIOYACT BCE HA3BAHHBIC DJIECMEHTHI 4
[IpaRuiabHO 3amyucaHbl TPH JEMEHTA OTBETA 3
[IpaBWibHO 3alMCAHE [IBA HJIEMEHTA OTBETA 2
[IpaBunbHO 3amucaHo OMHH MEMEHT OTBETa 1

Bcee 3eMeHTHI 3anucaHbl HEBEPHO WM OTCYTCTBYIOT 0




Maxcumanvrolii 6ann




24, TlpoBe/uTe XUMITYECKHE PeaKuu Mexy pactopoM ximopuma skenmesa (III) i BeIOpaHHBIMIE
BEIIECTBAMH B COOTBETCTBUH C COCTABJCHHBIMH YPABHEHHAMH PEAKLIH, COOM0as MPaBHIA TEXHUKH
OeszomacHoctH. [TpoBepbTe, MPABUIBPHO M YKA3aHBI B OTBETE Ha 3aJaHNe 23 MPU3HAKH MPOTEKAHUA

peakumit. [Ipu He0OX0 MMOCTH IOTIOTHATE OTBET WJIH CKOPPEKTHPYHTE €TO0.

Cogep:xaHne  oTBeTa M YKa3aHHs IO
OLIEHUBAHHIO

Baan
bl

XUMHYECKHI SKCTIEPUMEHT BBINOJIHEH B COOTBETCTBMH C HMHCTPYKLMEH K
3a1aHuIo 24

+ 0TOOP BEIECTB MPOBEJIEH B COOTBETCTBUM C MyHKTAaMH 3.1—3.5 HHCTPY KLY,
* CMEIIMBAHKE BELICCTB BHITIOIHEHO B COOTBETCTBUU C NYHKTaMH 3.6—3.8 HHCTPYKLMK

XUMI4e KU SKCIICPUMEHT BBITMIOJTHEH B COOTBETCTBUU C MPABUJIAMH TEXHUKHA 0e30mac-HOCTH

[paBuaa TexHUKH O€30MaCHOCTH HAPY IEHBI IPH 0TOOPE HITH CMEIIHBAHIH BEILIECTB

[lpaBuna TeXHWKH OE30MACHOCTH HAPYIIEHB KaK MpH OTOOpE, TAK M HPH CMEIIMBAHHH
BEILIECTB

MarcumansHolii 6ain

[Ipu napywenuu npasun mexuuxyu 0e30naCHOCHY, KOMOPOe Modicem Hanecmu yuepo
300p06bI0 CAMO20 IKIAMEHYEeMO20 UIU OPYeUX YHACIHUKOS dK3aMend, dKcnepm 0043an
Npexpamumo 6bINONHEHUE IKCREPUMEHMA 0OYYAIOUUMCSL

MaxkcumanbHoe 4nc/10 6a/710B 3a BbinoJHeHHe padoTel = 40,




