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O01me mMoJI0KEeHUA

1.®ona ouenounbix cpeacts (®OC) npenHazHauyeH J[Uisi KOHTPOJIE W OIICHKH
o0pa3oBaTEIbHBIX JIOCTIKEHUN OOyJalolmMXxcs, OCBOMBIIMX MporpaMMmy ydeOHOMU
auctuiinael - OV J1.08 « Xumusi»

2.00C BkJIIOYAET KOHTPOJIBHBIC MaTepHasbl JJIs MPOBEACHUS TEKYIIEro KOHTPOJS U
MIPOMEXKYTOUYHOM aTrTecTaniu B hopme auddepeHIInpoOBaHHOTO 3a4éTa.

3.®0C pa3zpaboTaH Ha OCHOBAHUH:

®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoi
®denepanuu» (C MOCISAYIOMUMHA U3MEHEHUSIMH );

npuka3za MuHuctepctBa oOpa3oBaHHsd M Hayku Poccuiickoi ®epepauuu OT
17.05.2012 Ne 413 «O0 yrBepxaeHun (enepanbHOro TroCyJapCTBEHHOIO
00pa3oBaTEILHOIO CTAHAApTA CPEIHETO O0IIEro 00pa3oBaHus» (C MOCIEAYIOMUMU
U3MEHEHUSIMU );

®denepanabHOro rocy1apCTBEHHOIO 00pa30BATEIbHOIO CTaHAAPTa CPETHETO
npodecCuOHAIBHOTO 00pa3oBaHus 1o cnenuanbHocTu 35.02.16 « Dkcmnyaranus
U PEMOHT CEJIbCKOXO35MCTBEHHON TEXHUKHU U 000pYA0BaHUS», PUKA3
MunucrepctBa oOpazoBanus u Hayku PD ot 09.12.2016 Ne 1564
(3apeructpupoBaHo B Muntocte P® 22.12.2016, peructpanmonnsiii Ne 44896).
dbenepasibHOTO  TEpeuHs Y4EOHHUKOB, PEKOMEHJOBaHHBIX MUHUCTEPCTBOM
obpazoBanust Poccuiickoil @enepanii K HCIOJB30BaHHIO B 00pa3oBaTEIbHOM
mpoiiecce B 001eo0pazoBaTesibHbIX yupexaeHusax Ha 2020 — 2021 yueOnbrIit ro.
[IpumepHOli OCHOBHOW 00Opa30BaTEIbLHOM IpOrpaMMbl  CpPEIHETr0  OOILIEro
oOpazoBaHus, oA00peHa pemieHuEeM (eneparTbHOro y4eOHO-METOANYECKOTO
o0beIMHEeHUS 10 o0lIeMy 00pa3oBaHUIO (MPOTOKOJI 3acedanus ot 28.06.2016 Ne
2/16-3);

- npuka3za MunoOpHayku Poccum ot 17 mas 2012 roga Ne 413 «O0 yTBepxkACHUH

dbenepaabHOro rocy1apCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEIHETO OOIIETo
oOpazoBanus (B peaakuuu ot 29 utons 2017 rona);
-IPOTPaMMBbI JUCIUTUIUHBI « XUMUS.



2. [IlepeyeHb OCHOBHBIX IOKa3aTe/ieil OIEHKH Pe3yJbTAaTOB, 3JIEMEHTOB
NPAKTUYECKOI0 ONbITA, 3HAHUN M YMEHUH, MOJJIeKAIMUX TeKYyleMY KOHTPOJIIO H

MPOMEKYTOUYHOM aTTeCTAUN

Kon Kon Kon Kon
" " M HANMEHOBaHHE M HAUMEHOBaHHE
HANMEHOBaHHE | HAMMEHOBaHHE 3JIeMEeHTa YMeHUH JIeMeHTa 3HAHHH
OCHOBHBIX JIeMeHTAa
nokaszareJjieili | MPaKTHYECKOT0
OIIEHKH onbITa
pe3yJbTaToB
(OI1IOP)
1 2 3 4
V1. Onpenenste 3.1. Baxxneimue
BAJICHTHOCTD U CTECIICHD XUMHYECKHE

OKHCJICHUS XUMHYECKHX
2JIEMEHTOB;
MIPUHAJITICKHOCTD
BEIIECTB K
ONpeAEeICHHOMY KJIaccy.
V2. Xapakrepus3oBarhb
3JIEMEHTHI MaJIbIX
MIepUOI0B T10 UX
nojioxkenuio B [ICXD,
00111Ie XMMHYECKHE
CBOMCTBa METAJIJIOB U
HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTaHUUYECKUX
Y OpPraHUYECKUX BEIIECTB.

V 3. BBIIOJIHATD
XUMHYCCKUM
AKCITIEPUMEHT TI0
pacro3HaBaHUIO
OpTraHUYCCKHUX U
HEOPTaHUYICCKHUX
BEIIIECTB.

VY 4. IIpoBoauTh
CaMOCTOSITCJILHBIM IMMOUCK
XUMHUYECKOU
uHpopMmanuu ¢
HCITOJIb30BaHUEM

IIOHATHUA

3.2. OCHOBHBEIE
3aKOHBI XUMUH.

3.3. Baxueiinue
BEIECTBA U
MaTepHuaJbl.




Pa3INYHbIX UCTOYHUKOB,
HCIIOJIBb30BAThH HHTGpHeT —

pecypcehl.

VYV 5. Ucnoab3oBarh
pUOOpPETCHHBIC 3HAHUS U
YMEHMS B IPAKTHUYECKOM
NIEATEIILHOCTH U
MMOBCEIHEBHOM KU3HU.

V 3. BBINIOJIHATD 3.1. Baxueiimmue
XUMHAYECKUU XUMHYECKHE
AKCIIEPHUMEHT 10 MMOHATHUS
pacro3HaBaHUIO

OpTraHUYECKUX U

HEOPTAHHUCCKHX 3.2. OcHOBHBIE
BEIICCTE. 3aKOHBI XHMHH.

V 4. TIpoBOIHTS 3.3. Baxxnenmue

CaMOCTOSATENbHBIN Tonck | BOHECTBa 1
XUMHUYECKOU Matcpuan
uH(popMaIuu c

HCITOJIb30BaHUEM

Pa3IMYHBIX UCTOYHUKOB,
UCII0JIb30BaTh MIHTEpHET —

pecypcehl.

V¥ 5. Ucnonw3oBaTth
npUOOpETEHHbIC 3HAHUS U
YMEHUS B IPAKTUYECKOU
NEATEIBHOCTH U
IIOBCETHEBHOM JKU3HH.

B pe3ynomame oceoenusn yueonoui oOucuyuniaunvt Xumusn OO0yUaAIOIIHIACS

noipkeH obnamath mpenycmorpeHHbiMH DPI'OC  cnepyrommmu  ymenusimu  (Y),
3HaHMSIMU  (3) M HUCHOJIb30BaHMEM MNPUOOPETEHHBIX 3HAHUM W yMEHUH B
MPaKTUYECKOHN AESITENIbHOCTU U ToBceAHEeBHOM sxu3HU (I1.0. — mpakTUyecKkuid OnbIT):
Y1. Ha3pIBaTh: HU3YUYECHHBIC BEIIECTBA [0 TPUBHAIBHOM WM MEXKIyHApPOIHOU
HOMEHKJIATYpE;
Y2. onpeaensitb: BAJICHTHOCTh M CTENEHb OKHCIECHUS XUMHUYECKUX DJIEMEHTOB, THIL
XMMHYECKON CBSI3W B COCNMHEHUSX, 3aps] HOHA, XapakKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKMX M OpPraHWYECKUX COEAUHEHUW, OKHUCIUTENb U
BOCCTAHOBUTEJD, ITPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJIACCAM HEOPraHUYECKHUX U
OPraHUYECKUX COCANHECHUN;



¥Y3. xapakrepM30BaTb: »JJEMEHTbl MaJblX IE€PUOJIOB IO UX TMOJIOKEHUIO B
[lepuomuueckoii cucreme JI.M. MenneneeBa, oO0mmMe XWMHYECKHE CBOWCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYEeCKHUX
COCIMHCHUI; CTPOCHME M XHMHUYECKHE CBOMCTBA M3YYEHHBIX HEOPraHUYECKUX U
OPraHUYECKUX COCANHECHUN;

Y4. 00bSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHWUS,
NpUPOly XUMHUYECKOM CBSI3W (MOHHOM  KOBAJEHTHOM, METAIUIMYECKOU U
BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTHM XUMHYECKOM peakuuu U IOJOKECHHE
XUMHUUYECKOTO PAaBHOBECHS OT Pa3INYHBIX (DAKTOPOB;

YS. BBINOJHATH XMMHUYECKHHA JIKCIEPUMEHT: MO PACIO3HABAHUIO BAXKHEUIIINX
HEOPraHUYECKUX U OPraHUYE€CKUX COCINHEHHNI;

Y6. mnpoBOoAUTB: CaMOCTOSTECIBHBIM TIOMCK XUMHYECKOM uHPoOpMamum ¢
WCMOJIb30BaHUEM  PA3IMYHBIX  HWCTOYHMKOB  (HAYYHO-TIOMYJISIPHBIX — W3JaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); HCMOIB30BaTh KOMITBIOTEPHBIC
TEXHOJOTUU IS O0OpaOOTKM U Tepenadyd XUMUYecKod wuHopMamuu U ee
MIPECTaBIICHUS B Pa3IMYHBIX (opmax;

Y7. cBu3bIBaTH: U3YYCHHBIM Marepual co CcBoedl  mpodeccruoHaIbHOM
JIESTCIBHOCTBIO;

¥8. pemiathb: pacueTHbIC 33/1a4U IO XUMUYECKUM (POpPMYJIaM U ypPaBHEHUSIM;

31. BakHelilIMe XUMHYECKHE NMOHATHA: BCIICCTBO, XUMHUYCCKHUM 3JIEMEHT, aToOM,
MOJIEKYJIa, OTHOCHUTEJIBHBIC aTOMHAas W MOJICKYJSIPHAs MAacChl, MOH, aJIOTPOMUS,
M30TOMNbI, XMMHUYECKasi CBS3b, SJICKTPOOTPUIATEIBHOCTh, BAJICHTHOCTh, CTEIECHB
OKHCJICHUSI, MOJIb, MOJISIpHas Macca, MOJISIPHBIM O0BEM Tra3000pa3HbIX BEIECTB,
BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBI, JICKTPOIUT U
HERJIEKTPOJIUT, SJIEKTPOIUTHYECKAS THCCOLMAIINSA, OKHCIUTEIbh U BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHHE, TETUIOBOM A(P(PEKT peakIiuu, CKOPOCTh XUMHUUYECKOM
peaKIuy, KaTajinu3, XHMHUIECKOE paBHOBECHE, YTIICPOAHBIM CKeNeT, PyHKIIMOHAIbHAS
rpymIia, U30MepHusi, TOMOJIOTHUS;

32. oCHOBHBbIE 3aKOHbI XMMMHU: COXPAHCHHUS MAcCChl BEILIECTB, TOCTOSHCTBA COCTaBa
BENIECTB, nepuoandeckui 3akoH /.M. Menaeneena;

33. OCHOBHBIE TeOPpHMHM XMMHUH; XUMHYECKOM CBS3U, JJIEKTPOJUTHUYECKOU
JIACCOIMALINY, CTPOEHHUSI OPTAHUYECKUX U HEOPTAaHUYECKUX COCTUHEHNU;

34. BaxHeHIIMe BelIECTBA W MATEPHAJIbI: BAXHCWUIIME METAJJIBI M CIUJIABBI,
CepHas, COJsiHas, a30THAs U YKCYCHasi KHUCJIOTHI; OJaropojHbIC Ta3bl, BOIOPO],
KHUCJIOPOJI, TaJIOT€HBI, IIEJOYHbIC METAJUIbl; OCHOBHBIC, KUCJIOTHBIC U aM(pOTEpHBIC
OKCHJbl U TUIPOKCHUIBI, IIEJIOUYH, YIJIEKUCIBIA W yTapHbIM Ta3bl, CEPHUCTHIN Tas,
aMMHaK, BOJia, MPUPOAHBIA Ta3, METaH, 3TaH, TWJICH, AlCTWICH, XJOPHU HaTpHs,
KapOOHAT U TUAPOKapOOHAT HATPHSs, KapOoHAT U docdaTr KaabIus, OEH30J1, METaHO
1 DTAHOJI, CIIOXKHBIC d(PUPBI, )KUPHBI, MbIJIa, MOHOCAXapU bl (TJIFOKO03a), JUCaXapHIbI
(caxapoza), mosmcaxapunibl (KpaxMal M LEJUII0JI03a), AHWJIWH, AMUHOKHCIIOTHI,
O€JIKH, UCKYCCTBEHHbBIEC U CUHTETUYECKHUE BOJIOKHA, KAyYyKH, IIJIaCTMACCHI;

HCIOJIb30BATh MNPHOOPETEHHbICe 3HAHUST M YMEHHMA B INPAKTHYeCKOH
JeSITeJIbHOCTH U MOBCEIHEBHOM KM3HU:



IMO1. 11 00BACHEHUSI XUMUUECKUX SIBJICHUH, TPOUCXOSAIINX B PUPOIE, OBITY U HA

IMIPOU3BOACTBC,

IMO2. npodunakTKy anKOTOILHOM U HAPKOTUYECKON 3aBUCUMOCTEH.

I103.

PA3JIMYHBIX YCIOBUSIX U OLIEHKU UX MOCJIEICTBUM;
I1O4. 5k05I0rHYECKH TPaMOTHOTO TTOBEJICHUS B OKPY>KalOIllel cpefe;

HOS.

OpraHu3M YeJIOBEKa U JIPYTHUE€ KUBbIE OPraHU3MBbI;
I1O6. Oe3omacHoro oOpamieHuss ¢ TOPIOYUMH M TOKCHUYHBIMHM BEIIECTBAMHU H

71a00paTOPHBIM 00OPYAOBAHUEM;
NPUTOTOBJICHUSI PACTBOPOB 33JaHHOM KOHIEHTpalMd B OBITYy M Ha

Oo7.
MIPOM3BO/JICTBE;
IIO8. KkpuTHYECKOW  OIECHKHU

AOCTOBCPHOCTH

MOCTYHAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

dopMoil aTTecTauu 1Mo yueOHOM NUCIUILIMHE SBIETCS 3a4erT.
Pe3yabTaThl 0CBOCHHS Y4eOHOM TMCHUILIMHBI, OJJIeKALIUE IIPOBEPKe

B pesynbrare artectanuu 1no y4eOHOW NUCIMIUIMHE OCYIIECTBIISIETCS KOMILIEKCHAs

MpOBEpPKA CIENYIOMMX YMEHUN W 3HaHUW, a Takke JIUHaMHUKa (QOpMHUpPOBaHUS

PaKTUYECKOTO ONbITa, TA0. 1:

XUMHUUYECKOU

OIIpCACIACHUA BO3MOXHOCTHU IIPOTCKAHUA XHMHYCCKHUX HpeBpaHIEEHI/Iﬁ B

OLICHKM BIIMSHUS XUMHUYECKOTO 3arps3HEHHMS OKPYXKAIOIIEH Cpelapl Ha

uHdopmaImu,

Pe3yabTaTbl 00yueHus:
YMeHMHsI, 3SHAHUS U
NPAKTHYECKUM ONBIT

IToxa3areu oeHKH
pe3yJjbTara

DopmMa KOHTPOJIA U
OLICHUBAHUSA

YMmerh:

Y1. Ha3pIBaTh: U3YUYCHHBIE
BEIIECTBA IO TPUBHAIBHOU
WU MEXyHAapOIHOU
HOMEHKJIATYPE;

HA3BaHME OpPraHWYECKUX U
HEOPTaHUYECKUX BEILIECTB IO
MEKTyHApOIHOU 51
TPUBUAIIBHON HOMEHKJIATYPE

TectupoBanue

y2. omnpeaessiTh:
BAJIEHTHOCTb W CTEIEHb
OKHCJICHUS XUMHUYECKUX
AJIEMEHTOB, THUN XHUMWYECKOU
CBSI3M B COCIHMHEHUSX, 3apsil
MOHA, XapakTep Ccpeabl B
BOJIHBIX pacTBopax
HEOPraHUYECKHUX 151
OPraHUYECKUX  COCIUHECHUU,
OKHUCJIUTEIb u
BOCCTaHOBUTED,
MPUHAJICKHOCTh BEILECTB K
pa3HbIM KJlaccam
HEOPraHUYECKHUX u
OPraHNYEeCKUX COCAMHECHU;

omnpejaeJieHue BAIECHTHOCTH U
CTEIIEHU OKHCJIEHUS
XUMHYECKUX DJIEMEHTOB, THUIIA
XUMHYECKOU CBSA3U B
COCOMHEHUAX, 3apsiaa HOHa,
XapakTepa Cpeapl B BOJHBIX
pacTBOpax HEOPraHUYECKUX U
OPTraHUYECKUX  COCIUHECHUHU,
OKUCJIUTENS "
BOCCTaHOBUTETS,
MPUHAJIC)KHOCTH BEILIECTB K
pa3HbIM KJIaccaM
HEOPraHUYECKHUX 151
OPTraHUYECKUX COCANHECHUN;

TectupoBanue
JlabopaTopHas
pab6ora. ['maponus
coJei.
JlabopaTopHas
pabota. CpoiicTBa
PacTBOPHMBIX
OCHOBaHUHU.




Y3. XapaKTepu30BaTh:
AJIEMEHTHl MAaJIbIX MEPUOJIOB
Mo WX  TOJOXEHUIO B
[lepnomnueckou cucreme .M.
Meneineena; obI11me
XAMHYECKUE CBOIWCTBA
METaJLJIOB, HEMETAJLIOB,
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX u
OpraHUYeCKUX  COCIUHEHUH;
CTPOEHHE U  XUMHYECKHE
CBOMCTBa U3YYEHHBIX
HEOPTaHUYECKHUX u
OpraHUYECKUX COCIMHEHUN;

XapaKTepUCTHKA DIIEMEHTOB
MajblX MEPUOJOB IO  HX
nosnokenuto B [leproanueckoi
cucteme JI.MI. MeHnneneena;
OOIIMX XUMHYECKHX CBONCTB
METAJLJIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX U
OpraHUYECKUX  COCOUHEHUM;
CTPO€HHE W  XHMHUYECKHUX
CBONCTB U3YYEHHBIX
HEOPTraHUYECKUX "
OpPraHUYECKUX COCIUHEHNN;

TectupoBanue
[IpakTrueckas
pabota. CBoiicTBa
OPTaHUYECKUX U
HEOPraHUYECKHUX
KHCJIOT.

Y4. 00bSICHATD: 3aBUCUMOCTD
CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOCHUS, PUPOTY
XUMHUYECKOW CBSI3U (MOHHOM
KOBAJICHTHOM, METaJNIMUECKOM
U BOJIOPOJIHOI), 3aBUCUMOCTH
CKOpOCTH XAMUYECKOU
peaKiuu u MIOJIOKECHHUE
XHMHYECKOTO PAaBHOBECHUS OT
pa3nuYHBIX (AKTOPOB;

00bsICHEHH e 3aBUCUMOCTH
CBOWCTB BEHIECTB OT HX
COCTaBa M CTPOECHHUS, MPUPOIBI
XUMHUYECKON CBA3U (MOHHOU
KOBAJICHTHOM, METaJIMUYECKOM
U BOJOPOIHON), 3aBUCHUMOCTH
CKOpOCTH XAMHUYECKOU
peaxiuu u MOJIOKEHUS
XUMHYECKOTO PABHOBECHS OT
pa3nuYHBIX (AKTOPOB;

TectupoBanue
Brimonuenue
yIpaXHEHAN

Ys. BBIIIOJIHATD
XUMHYECKUN IKCIEPUMEHT:
10 pacmno3HaBaHUIO
BOKHEUIIINX HEOPraHUYECKUX
Y OPraHuYECKUX COCIUHEHUIM;

BbINOJIHEHUE  XUMHYECKOI0
IKCIIEPUMEHTA 1o
PACNO3HABAHUIO  BAXKHEUIIUX
HEOPTaHUYECKUX u

OPraHUYECKUX COCIIMHCHUN;

[IpakTrueckas
pabora.  Pemenue
AKCIIEPUMEHTAIIBHBIX
3a7a4 o
HEOPTraHUYECKOMU
XUMUHU
[IpakTnueckas
paborTa. Pemenue
AKCHEPUMEHTAIIbHBIX
3a7a4 o
OpPraHUYECKOMN
XUMUHU

Yé. NMPOBOJIUTD:
CaMOCTOSITEIbHBIHN IIOMCK
XUMHUYECKON HH(pOpMAIUu C

NnpoBeeHne
CaMOCTOSATEILHOTO MOKCKa
XUMUYECKON HHPOpMALIMK  C

TBopueckas paboTa.
Xumus B
IIOBCEIHEBHOM




HCIIOJIBb30BAHUCM  PA3JIMYHBIX

MCTOYHUKOB (Hay4yHO-
MOMYJISIPHBIX U3JIaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB NHurepuera);

UCIIOJIb30BaTh KOMITBIOTEPHBIC
TEXHOJOTHH 7151 00paboTKU U
repegayn XUMHUYECKOU
uHbOpMaIuu U ee
NPEJCTaBICHUS B Pa3IMYHBIX
dbopmax;

HCIIOJb30BAHUEM  PA3JIMYHBIX

HMCTOYHUKOB (Hay4HoO-
MOMYJISPHBIX U3JIaHUH,
KOMIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB HNurepuera);
UCITOJIb30BAaHUE

KOMIBIOTEPHBIX  TEXHOJOTHIA

st o0pabOTKM M Mepeaadu
XUMHUYECKON HHPOpMAINH, U
ee MpeICTaBICHUS B
pa3nuyHbIX hopMax;

JKU3HH.
TBopueckas paboTa.
XUMUSA U ULIA.
TBopueckass pabora.
XuMus u
aBTOMOOMIIb
Y4eOHbIi MPoeKT

Y7. cBA3BIBATH: W3YUYCHHBIN | CBSI3bIBAHHE u3ydeHHoro | CounHenue-
MaTepuail co CBOEH | MmaTepuasa co cBOEH | MUHHaTIOpa. XUMHUS
npodeccuoHanbHON npodeccuoHaNIbHON B Moel Oymymiei
JeSITEIbHOCTHIO; JESITEIbHOCTBIO; npodeccuu.
TBopueckue padoTHI.
Y4yeOHbIN TPOEKT.
¥8. pemarn: pacuerHbie | Pemnenune 3aaa4 Ha | [Ipaktnueckas
3aJa4d = MO0  XMMHYECKHUM | BBIYMCJEHHe MacCOBOHM [0y | paboTta Permenne
dbopmysam U ypaBHEHUSIM; XUMUYECKOTO JJIeMEHTa TI0 | pacYeTHBIX 3ajad.
dhopMmyIie COeTUHCHUS; TecTtupoBanue
MaccoBorM Jnonu BemectBa B | KoHTponbpHas
pacTBope; pabora
KOJIMYECTBA BEIIECTBA, 00bEMa
WIM MacChl BEIIECTBA TO
KOJIMYECTBY BEIIECTBA, 00bEMY
WIM Macce peareHTOB WU
IPOAYKTOB PEAKITHH.
3HaTh: ¢opmyaupoBka ciaenywumux | TectupoBanue
31. BaskHeWIIHe | MOHATHI: BelecTBo, | KoHTposbHas
XUMHUYecKHe NOHSITHSA: | XAMUYECKHI DJIEMEHT, aToM, | paboTa
BEIIECTBO, XUMUYECKUN | MOJICKYJIa, OTHOCUTEJHHBIC
DJIEMEHT, aToM, MOJIEKyJa, | aTOMHass W MOJEKYJIsIpHAs
OTHOCUTEJIbHBIE aTOMHAas W | MacChl, WOH,  aJUIOTPOIIHS,
MOJICKYJIIpHAsE MAacChl, WOH, | MU30TOIBI, XUMHUYECKas CBS3b,
AJUTOTPOTIHS, U30TOTIBI, | JJIEKTPOOTPUIIATEITLHOCTD,
XUMUYECKast CBSI3b, | BAJICHTHOCTb, CTETICHb
3JIEKTPOOTPHUILIATETHHOCTD, OKHUCJICHHSI, MOJIb, MOJIApHAs
BaJICHTHOCT, CTCTICHb | Macca,  MOJSIpDHBIH  00BeM
OKHUCJIEHHS, MOJIb, MOJIApHas | ra3000pa3HbIX BEIIECTB,
Macca, MOJISIpHBIH ~ 0OBEM | BEIlIeCTBA MOJIEKYJISIPHOTO U
ra3o00pa3HbIX BEIIIECTB, | HEMOJIEKYJIIPHOTO  CTPOEHHUS,




BEILIECTBA MOJIEKYJISIPHOTO U | pACTBOPBI, D3JIEKTPOJIUT U HE

HEMOJIEKYJISIPHOTO  CTPOEHHS, | JIEKTPOJIIUT,

pacTBOpBI, BJEKTPOIUT MU HE | AIEKTPOIUTUUYECKAS

DIIEKTPOJINT, JACCOLMALINS, OKHUCIUTEIb U

AIEKTPOIUTUIECKAS BOCCTAHOBUTEIb, OKUCIICHUE U

JACCOLMALINS, OKHUCIHUTEIb W | BOCCTAHOBJIEHHUE, TEIIOBOMN

BOCCTAaHOBUTENb, OKUCICHUE U | 3PPEeKT peaknuu, CKOPOCTh

BOCCTAaHOBJICHUE,  TEIUIOBOM | XUMHUYECKOU peaxkuuu,

ah(deKT peakmum, CKOPOCTH | KaTaius, XUMHYECKOE

XUMHUYECKOMN peakiuu, | paBHOBECHE, YTJIEPOJIHBIN

KaTaJus, XUMHUYECKOE | CKETIET, byHKUIHOHATBHAS

paBHOBECHE, YTJIEPOAHBIN | TpyNIa, U30MEpHUsl, TOMOJIOT S,

CKEJIET, byHKIMOHATBHAS

rpyIia, U30MEpUS,

TOMOJIOTHS;

32. OCHOBHbI€  3aKOHBI | HOPMYIUPOBKA OCHOBHBIX | TecTupoBanue

XHMHMHU: COXPAHEHHMS MAacCChl | 3aKOHOB XHUMHH: COXPaHEHUS

BEIIIECTB, MOCTOSHCTBA | MACChl BEWIECTB, IMOCTOSIHCTBA

COCTaBa BEILIECTB, | COCTaBa BEIIECTB,

nepuoandecknii 3akoH JI.W. | nepuonnueckuii 3akon J[.H.

Menpaeneena; Menpaeneena;

33.  OoCHOBHbIe  TeopuH | OOBSCHEHUE cMbicra | TectupoBanue

XUMHM: XUMHUYECKOW CBS3U, | OCHOBHBIX TEOPUM  XUMMHHU:

BJIEKTPOJIUTUYECKOU XUMUYECKOU CBSI3U,

JIMCCOLIMALINH, CTPOEHHUS | AIEKTPOITUTUUECKOU

OpTraHUYECKUX U | JUCCOIMAIINH, CTPOCHHUS

HEOPTaHUYECKUX COCAUHEHUMN; | OpraHUYECKUX u
HEOPTaHUYECKUX COEANHEHNN;

34. BaxkHeiillIMe BellecTBA M | ONIMCAHUE CBOMCTB BakHeHuX | TectupoBanue

MaTepuaJibl: BOKHEHUIITHE | METAJUIOB U CIUIABOB; cepHOU, | JTabopaTopHbie

METaJUTbl W CIUIaBBI, CEpHas, | COJSTHOW, a30THOW M YKCYCHOM | paOOThI

COJIsSIHAsl, a30THAsI U YKCYCHas | KHCJIOT; OJaropojHbIX Tra3os, | [[pakTudeckue

KHCIIOTBI; OJIarOpOJIHBIE Ta3bl, | BOJOPO/A, KHUCIIOpOa, | paboThI

BOJIOPOL, KHUCJIOPO/I, | TaJIOTEHOB, IETOYHBIX

rajioreHsl, HIEJIOYHbIE | METAIIJIOB; OCHOBHBIX,

METaJUIbI; OCHOBHbBIC, | KUCTIOTHBIX H  aM(OTEepHBIX

KUCJIOTHBIE U aM{OTEpHBIC | OKCUJIOB U THJAPOKCHJIOB,

OKCHUIIBI W  TUAPOKCHU[BI, | IEJIOYEH,  YIIEKUCIOro U

HIEJ0YM,  YIVIEKHCIBIA M | YTApHOTO Ta30B, CEPHUCTOIO

YrapHbId Ta3bl, CEPHUCTHIN | rasa, aMMHMaKa, BOJIbI,




ras, aMMHUaK, BOJIA,
NPUPOAHBINA ra3, METaH, 3TaH,
ATWIEH, alleTWIEH, XJIOPH]
HaTpus, KapOoHaT "
TUAPOKApOOHAT HaTpus,
kapOoHat u (ochar KampIus,
OCH30JI, METaHOJI M HTaHOII,
CIIO)KHBIE  3(UPBI,  KUPBI,
MBLJIa, MOHOCaXapHUabl
(rmroko3a), Ucaxapuabl
(caxapoza),  MoJUcCaxapubl
(kpaxmMall ¥ UEJUIIJI03A),
aHWINH, AMUHOKHCIIOTHI,
OeNnKM, HCKYCCTBEHHbBIE U
CUHTETUYECKUE BOJIOKHA,
Kay4yKH, MJIaCTMACCHI;

NPUPOTHOTO Tas3a, MeETaHa,
dTaHa, OTWJICHA, alleTUJICHA,
XJIOpuaa HaTpus, kKapOboHaTa U
rUapoKapOoHaTa HaTpus,
KapOoHaTa u docdara
KaJblHs, OCH30JIa, METAHOJIA U
ATaHOJA, CIOXHBIX 3(QUPOB,
YKUPOB, MbLJIa, MOHOCAXapHUIOB
(TJIFOKO3B1), JMCaxapuaoB
(caxapo3ssl),  TOJMCAXapHI0B
(kpaxmajga H  IEJUTIOJIO03bI),
aHWIINHA, AMUHOKHCJIOT,
OCJIKOB, HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH,
Kay4yKoOB, IJIaCTMACC;

OL1. HUCIOJIb3YeT
NpuodpeTeHHbIe 3HAHUS U
yMeHusi IS OOBSICHEHUS
XUMUYIECKUAX SIBJICHUH,
MPOUCXOJAIIUX B MPUPOJE,
OBITY M Ha POU3BOJICTBE;

0OBSICHECHHE XUMHYECKUX
SBJICHWM, TIPOUCXOMSAIINX B
MPUPOJE, OBITY 151 Ha
MIPOU3BOJICTBE;

TectupoBanue
TBopueckue paboThI
Y4eOHbIl TPOEKT

11O2. HUCIO0JIb3YyeT
NnpuoOpeTeHHbIEe 3HAHUS H
yMeHHsl 51 TpO(HITaKTUKH

HCITOJIb30BaHUC
MPUOOPETCHHBIX 3HAHUM IS
pOUIAKTHKA aJIKOTOJIBHON M

TectupoBanue
TBOpueckoe 3anaHue

AJIKOTOJIBHOW Y | HAPKOTHYECKON 3aBUCUMOCTEMN.
HApKOTUYECKOHN

3aBUCHMOCTEM.

HO3. HCMOJIL3YET | ONPEAECIEHUE  BO3MOXKHOCTH | TecTupoBaHue
npuodpeTeHHble 3HAHWUS W | IPOTEKAHUSA XUMUYECKUX

YMEHHSl I OIpPEJENICHMs | IPEBPAIEHU B  Pa3IM4HbIX

BO3MOKHOCTH IPOTEKAaHMs | YCIOBUSAX M OLIEHKH 1754

XAMHUYECKUX MPEBPALICHUN B | MIOCJIEICTBUM;

pa3IuYHBIX  YCIOBHSX  H

OLICHKM MX IOCJICACTBU;

I1O4. HCIOJIb3YeT | UCIOJIb30BaHUE TectupoBanue

NpuodpeTeHHbIC 3HAHUA U

NPUOOPETEHHBIX 3HAHUM Jis

TBopueckue paboThI

YMEHUS JJIA DKOJIOTUYECKHU | SKOJIOTUYECKU IPaMOTHOTO | YUYEOHBIN MPOEKT
IrPAMOTHOTO  TOBEICHUS B | HOBEAEHUA B OKpYKAOLIEH

OKpY’KarOUIEN CpeLE; cpene;

OS. HUCIOJIb3YeT | KPUTUUYECKOE oueHuBanue | TectupoBanue
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NpuoOpeTeHHbIEe 3HAHUS H
YMEHHUS JJIsl OLEHKU BIIUSHHUS
XUMHUYECKOTO 3arpsi3HEHUs
OKpYXarwlleld  cpeabl  Ha
OpraHu3M 4YeJOBEKa W JIpyTue
YKVBBIE OPTaHU3MBI;

BIIMSTHUS XUMHYECKOTO
3arpsA3HEHUs OKpY’Karolen
Cpeabl HA OPraHU3M YEJIOBEKA
U IPYTHE KUBbIE OPTaHU3MBIL;

TBOp‘IeCKOG 3aJaHuC

HO6. HCMOJIb3YeT | UCNIOJb30BaHUE  3HaHUM U | TecTupoBaHue
npuodpeTeHHble 3HAHUSI W | yMeHUH g Oe3omacHoro | [IpakTuueckue u
yMeHHsI I 0e30macHOro | OOpameHuss ¢ TOPIYHMH | | JIA0OpaTOpHBIC
oOpalieHusi C TOPIOYUMHU U | TOKCHYHBIMH BEUIECTBAMU U | pabOTHI
TOKCUYHBIMHM BEIIECTBAMHU H | TAOOPATOPHBIM
71a60paTOPHBIM 000py0BaHUEM;
000pyI0BaHUEM;
I1O7. HCIOJIb3YyeT | [IPUTOTOBJICHUE pactBopoB | TectrupoBanue
npuodpeTeHHble 3HAHWSI W | 33JJaHHOM KOHUEHTpauuu B | Pemenue 3amau
YMeHHsl JJIsl TIPUTOTOBJICHUS | OBITY U Ha MMPOU3BOJICTBE; [IpakTnueckas
pacTBOpOB 3aJaHHOMN pabora

KOHIICHTpAIlMu B OBITY M Ha
MIPOU3BOJICTBE;

I1O8. HCIOJIb3YeT | KPUTHYECKOE onieHuBaHue | TectupoBaHue
NpUOOpeTeHHbIe 3HAHUSI M | JOCTOBEPHOCTH  XMMHYECKOU | YUeOHBIN MPOEKT
YMeHUSl I KPUTHUYECKOW | uHpOpMalluK, TMOCTYMAIOIICH

OLIEHKU JIOCTOBEPHOCTH
XUMUYECKON  uHGbOpMaIH,
MOCTYIAIOWIE U3  Pa3HbIX

HNCTOYHHKOB.

N3 Pa3HbIX HCTOYHUKOB.
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IHPAKTUYECKHWE PABOTbBI

10 YY€OHOW NUCIUIUIMHE X UMM

Cnncok npakTu4eckux pador

Pasznen HanMeHoBaHue NpaKTH4YeCKOH padoThI KoJu-Bo
NPOrpaMMblI 4acoB
Paszoen |. 2
Odwas u IIpakTuyeckass padora Ne 1. Peakiuu noHHOTO
neopzanuuecxa | ©OMeHa.
A Xumui. IIpakTyeckass padora Ne 2. [IpurotoBicHuE 1
pacTBOpa 3aIaHHON KOHIIEHTPALIUH.
1
IIpakTnueckas pabdora  Ne3. Pemenne
AKCIEPUMEHTATIBHBIX 3aJ1a4 110 Teme «I uapom3»
1
IIpakTnueckass padora Ne 4. Ilomyuenue,
coOMpaHue M paclio3HaBaHUE ra30B.
IIpakTuyeckass paGora Ne 5. Pemenue 1
AKCIEPUMEHTAJBHBIX 3aJlady 10 HEOpTraHUYeCcKOi
XUMUH.
Pazoen 11. IlpakTnueckass paGora Ne 6. Pemienue 1
KCTIEPUMEHTAJIbHBIX 4 Ha WJICHTU(UKAIW
Opzanuueckasn JKCHCpUMCHTAN 3aﬂ"1 a HM/ICHTHOHKAIIO
UM OpPTraHUYECKUX COCTMHEHUMN.
IIpakTnueckas padora Ne 7. Pacno3naBanue 1
MJIACTMACC U BOJIOKOH.
Bcezo no 8
oucyuniune
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KOMIUIEKT HHCTPYKIITHOHHBIX KAPT JlUIA IPAKTHYECKHX
PABOT
no oucyuniure « Xumusy

Ilpakmuueckan paboma Nel. Peakiiun HOHHOTO OOMEHa.

Ilpakmuueckaa padoma Ne2. I TpurotoBiaeHne pacTBopa 3aJaHHON KOHIICHTPALINH.

Ilpakmuueckaa padoma Ne3. PemieHne s5KCIEpUMEHTAIBHBIX 33724 10 TEME
«I'moponmsy

Ilpakmuueckasa padoma Ne4. Ilonydenue, coOupaHue v pacro3HaBaHUE Ta30B.

Ilpakmuueckaa padoma Ne5. PenieHue s5KCIEPUMEHTATIBHBIX 3a7a4 110
HEOPraHUYECKOW  XUMHH.

Ilpakmuueckaa pavoma Ne6. PelieHre SKCIEPUMEHTANIbHBIX 3a71a4 Ha
UJISHTU(PUKAIINIO OPTAaHUYECKUX COSTUHEHUM.

Ilpakmuueckaa padoma Ne7. Pacno3HaBaHue IIJIACTMACC U BOJIOKOH.

Kpumepuu oyenku yposns IkcnepumeHmanbHulxX yMeHuil CmyoeHmos:

- OYeHKa «OMJUYHO» BBICTABISETCS CTYIEHTY, €cii paboTa BBIMOJIHEHA
MOJIHOCTBIO, TIPaBUJIBHO; CHENaHbl TpABHIbHbIE HAONIONEHUS ¥  BBIBOJIBI,
AKCIIEPUMEHT OCYIIECTBJIEH TI0 IJIaHy, C YY€TOM TEXHHUKH 0€30MacHOCTU U TPaBUII
paboThl ¢ BemeCTBAaMH M O0OpPYJOBAaHHWEM; TMPOSIBJICHBI OpPraHU3AMUOHHO —
TPYIOBBIC YMCHHS,

- OYeHKa «XOpouioy, eciu paboTa BBHITIOJHEHA MPABWIBHO; CACNAHBI MPaBUIHHBIC
HAOJFOCHUSA W BBIBOJIBI, TIPU 3TOM SKCIEPHUMEHT TPOBEICH HE IOJIHOCTHIO WA
JOMYIIEHBI HECYIICCTBEHHBIC OITUOKN B pabOTe ¢ BEMIECTBAMU U 000PYI0BAaHUEM;

- OYeHKa «y0081emeopumeibHoy, eciu paboTa BHIMOTHEHA MPABUILHO HE MEHEE YeM
HAIOJIOBUHY WJIM JOMYyIIEHA HECYIIECTBEHHas OIMMOKa B XOAE JIKCIIEPUMEHTA, B
o0BsicCHeHUH, B 0(popMIIeHUH paOOThI, B COOTIOACHUH TIPABUII TEXHUKH 0€30MacHOCTH
npu paboTe C BemecTBAaMU W O00OpPYIOBaHHUEM, KOTOpas MCHPABISIETCS TI0
TpeOOBAHHIO TIPETIOIABATEIIS;

- OYeHKa «HeyO008IemBeoOpUmMenbHo», eCl AO0MyIIeHbl ABe (1 0oJiee) CyIIeCTBEHHBIE
OMMOKA B XOJE OKCIEPUMEHTa, B OOBSICHEHWH, B OGOpPMIICHUM padOTHI, B
COOJIFOICHUM TIPaBWJI TEXHUKH OE30MAaCHOCTH, TpU paboTe C BEIIECTBAMU U
000pyIOBaHUEM, KOTOpBIE CTYJCHT HE MOXKET HCIPABUTh Ja)xe MO TPeOOBaHUIO
IperoaaBaTers.
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IIpakTuyeckasi padbora Nel
Tema: Peaknuu MOHHOI0O 00MeHA

Ilenw: 1. O3HaKOMUTHCA HA MPAKTUKE C PEAKIIUSIMUA HOHHOTO OOMEHA PAa3IMYHbIX TUIIOB
Y YCIIOBUSIMH UX IPOTEKAHUSI.

2. 3aKpenuTh yMEHUS COCTABIISITh YPABHEHUS PEAKLIMIA B MOJIEKYJISIPHOU U
MOHHOU (opmax.

Ilpuoopemaemole ymenus u HaAGbIKU:

1. CocTtaBisTh ypaBHEHHUS PEAKIIM B MOJIEKYJISIPHON U MOHHOU (popmax.

2. TlpoBeneHue 1abOpPaTOPHBIX OMBITOB, HAOIIOACHUE U AHAIIU3.

3. [IpuMeHeHue mpaBuil TEXHUKHN 0€30MMACHOCTH P OOPAIIEHUN C XUMUYECKUM
000pyZI0OBaHUEM U PEaKTUBAMHU.

Obopyoosanue u peakmugpl: MTATUB C TPOOUPKAMHU; CEpHAsI KUCJIOTA, PACTBOPHI
THIPOKCH/IAa HATpHs, kKapOoHaTa Hatpus, cysibdara meau (1), xmopumaa xenesa (1),
dbenondraneuna, xjaopunaa 6apus, cyibdara HaTpusl.

KOHmPOJleble eonpocwol:

1. Kakue peakuuu Ha3bIBAIOTCS MOHHBIMU PEAKLIUSIMU?
2. HazoBute ycnoBusi mpoTeKaHus peakliii HOHHOTO OOMeHa /10 KOHIIA.

Cooepotcanue padomol u noci1ed006ameIbHOCHb €€ 6bINOJIHEHUSA

Onvim Ne 1. B 2 npoOupku HazieiTe mo 2-3 M pacTBOPOB XJiopuaa 6apus, cynbdaTa
menu (11) coorBercTBeHHO. B TOM ke mopsiike 100aBbTe€ B MPOOUPKH paBHBIE 00BEMBI
pacTBOpOB cysb(ara HATPUsI U THIIPOKCHJIA HATPUSI COOTBETCTBEHHO. B yem cxocTBO
MIPOBEAEHHBIX peakunii? KakoBbl yCI0BUS UX MPOTEKAHUSA JO KOHIA?

Onwvim Ne 2, Hanelite B npoOupky 3-4 Mi1 pacTBOpa KapOoHaTa HaTpus, 100aBbTE MO
KaIjIsiM CepHYI0 KUCIoTy. Uto Habmromgaere? [louemy sTa peakuus UaeT 10 KOHIa?

Onwvim Ne 3. Hanetite B npoOupky 3-4 MJ1 pacTBOpa TMAPOKCHUAA HATPUs, 100aBbTE
HECKOJIbKO Karelnb penondranenHa. Uto nabmrogaete? Jlo6aBbTe MO KAIIsiM CEPHYIO
KHUCIIOTY JI0 TIOJTHOTO 00ecIBeunBaHus pacTBopa. [louemy sTa peakius mpoTeKaeT 10
KOHIIa?

Onwvim Ne 4. [1onb3ysCh UMEIOIUMHUCS PEAKTUBAMH, OCYILIECTBUTE PEAKLIUH, CXEMBbI
KOTOPBIX MPUBEIEHBI HUKE. Y KAKUTE YCIOBUS MPOTEKAHUS KAXKIOW PEaKIuH 10 KOHIIA.
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1)2H" +20H" — 2H,0
2) CO” +2H" — CO,1 + H,0
3) Fe **+30H — Fe (OH)3|

[To uToram mMpoBEICHHBIX OIMBITOB 3aMIOJIHUTE TaOJIHILY, COCTAaBbTE YPaBHEHUS
peaxiuii B MOJICKYJIIPHON U HOHHOM (popmax, cjenaite BHIBO/I.

IIpakTnuyeckas padora Ne2
Tema: IlpurorosJiieHne pacTBopa 3aJaHHON KOHLEHTPALUH

Ilenw: 1) HayuuTthcsi TOTOBUTH PACTBOPHI 3aJaHHON KOHIIEHTPAIUH.

2) YMeTh OTMCPATDH OHpGI[GJ'ICHHBIﬁ 00BeM KHUIAKOCTH, B3BCIINBATL U PACTBOPATH
TBCPAOC BCIICCTBO, ITIPOU3BOAUTDL PACUCTHI

Oobopyoosanue u peakmuenl: cTakaHbl 00beMOM 50 MJI, CTEKJISHHBIEC IAJOYKU C
PE3MHOBBIMH HAaKOHCYHHMKAMH, BEChl (amTe4yHbIE) C pa3HOBECAaMH, CTEKIISTHHBIC
JIOTIATOYKH, MEPHBIC IMUIUHAPHI, KOJIOBI, CTaKaHBI, COJIH: MOBApEHHAS COJbh KapOOHAT
HATPHS; XOJIOIHAS KUISTYCHHAS (I JUCTIILTHPOBaHHAS BOJIA)

Koumponwnwie gonpocwi: 1. Kakol pacTBOp Ha3bIBA€TCsI HACHIIIICHHBIM,
HEHACBIIICHHBIM?

2. Yto Ha3pIBaeTCs PacTBOPUMOCTHIO BeniecTBa? 3. UTO Ha3pIBaeTCsl MacCOBOM JOJIEH
pactBopeHHOr0 BemiecTBa? 4. KakoBa nociie10BaTeIbHOCTh MTPUTOTOBIICHUSI PACTBOpA?

Cooepoicanue padomsl u nocied006ameIbHOCHb 6bINOTIHEHUA

Onwvim Nel. [Ipucomosnenue pacmeopa, cooepaircaueco onpeoesieHHy0 MAcco8y
00110 pACmMEOPEeHHOU COJIU.

[TPUMEPBI 3AJTAY.
1. ITpurotoBbTe 20 T BOJHOIO pacTBOpa MOBAPEHHOW COJIM C MAacCOBOM Joie conu 5%

2. [IpuroroBete 10 r BOMHOTO pacTBOpa coabl (KapOOHATa HATPHS) C MACCOBOM J0JIeH
comm 10%

IlTocneoosamenvnocmo évinoinenus:

1. [Ipon3Benute pacyeTbl: BHIYUCIUTE MACCy HABECKH COJIH (T) U 00BEM BOJIbI
(MJ1), HEOOXOIMMBIE JIsl IPUTOTOBJIEHUS JAHHOTO PacTBOPA.

2. OTBechTE Ha Becax H€O6XO,Z[I/IMYIO HaBECKY COJIM U OTMCPbTE MCPHBIM
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AJIMHIPOM HEOOXOIUMBINH 00HEM BOJIBI.

3. [TomecTuTe HaBECKY COJIU B KOJIOY, IPUJICHTE OTMEPEHHBI 00HEM BOJIBI,
COJIEP>KMMOE KOJIOBI ITepeMeNIaiTe 10 OJHOTO PACTBOPEHUS COJIH.

4. B otuere npUBEAUTE pACUEThI, TOCIEIOBATEIHLHOCTD BAIlIUX ACHCTBUN U
clienaiiTe pUCYHOK COCy/1a, B KOTOPOM BbI MPUTOTOBMIN pacTBop. O003HAUbTE
MaccOBYIO JI0JI0 coniu U ee popmyrny. Hampumep,

Onwvim Ne2. [Ipuecomosnenue pacmeopa onpeoeieHHOU MOJISIPHOU KOHYEHMpayuu

(ITox MomsApHOM KOHIIEHTpAIIMEN TOHUMAIOT YMCJIO MOJIEH PACTBOPEHHOTO
BEILIECTBA,  cojepxkalierocs B 1 11 pacTBopa)

[TPUMEPDBI 3AJIAY.

1. ITpurotoBere 20 Ma pactBopa xiopuna Hatpust NaCl, monspras
KOHIIeHTpalusi KoToporo 0,1 mosb/m.

2. IIpurorobre 20 Ma1 pactBopa conbl Na,CO3z, MomnsipHas KOHIEHTpAIUs
koToporo 0,5 MoJb/11.

IlocneoosamenvHocmos 6bINOJIHEHUA:

1. PaccuuTaiite Mmaccy pactBopeHHoro Beniectsa B 1000 mu pacTBopa 3agaHHOMN
KOHIICHTpAI1H.

2. PaccuuraiiTe Maccy pacTBOPEHHOTO BEUIECTBA B MPEAJIOKEHHOM 00beMe
pacTBopa.

3. B cOOTBETCTBUU € pacueTamMy BO3bMUTE HABECKY COJIU, IOMECTUTE €€ B
MEpHBIN coCyll M J00aBbT€ HEMHOTO BOJIbI (TpuMepHO 7-10 mun). [TomemmBas
CTEKJISTHHOM MaJIOuKOM, pAaCTBOPUTE MOTHOCTBIO COJIb, @ 3aT€M MPUJICUTE BOJBI 10
HEO0OXOIMMOT0 10 YCJIOBHIO 3a7]a4u 00beMa.

4. . B oTuere npuBEIUTE PACUYEThI, OCIEA0BATEIHHOCTD BAIIUX JCUCTBUM U
CHEJIalTe PUCYHOK MEPHOTO COCYJa, B KOTOPOM IIPUTOTOBIIEH PACTBOP 3aJaHHOU
MOJIIPHOW KOHLIEHTPALIUH.

Ilpakmuueckaa paboma Ne 3
Tema: Peunienne 3KCIEPUMEHTANBbHBIX 3a1a4 0 TeMe «['uapoaus»

lleJlb.' 1. Hay‘H/ITBC}I IMpaBUJIBHO O0OBACHATH IIPpUYNHY M3MCHCHHA IBE€TAa MHINKATOPOB
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B paCTBOpax COJICH Ha OCHOBE ME€XaHH3Ma rmapojaunsa COJICH.
2. YMEThb COCTaBIIATh YPAaBHCHUA THAPOJIN3a COJ'IGFI, PaCTBOPBI KOTOPBIX UMCIOT
KHCIIYIO U HICIIOYHYIO PCAKIIHIO.

Obopyoosanue u peakmuegsl: MTATUB ¢ IpoOUpKamu, pactBopsl cotieit NaCl, Na, C0s,
A1,(SOy)3, maAEKaTOPHL: JakMyc U deHondrarenn, pactsopsl Hy SO, 1 NaOH, Boma B
KoJI0€.

Koumpononsie éonpocwi: 1. Jlalite onpeeneHue peakiiuy THIpon3a.

2. Kakue comm moasepratorcst ruaponusy? Kakyioo cpegy MOryT MMETh IpU 3TOM
BOJHBIE PACTBOPHI COJIEH?

3. Kakue wmoHBI BIUSIOT Ha U3MEHEHUE OKPACKH JIakMyca U GpeHodranenHa’?

Cooeporcanue pabomot
Onvim Nel. VI3MeHeHHE OKPACKU MHIUKATOPOB B paCTBOPAX KUCIIOT U HIETOYEH.

a) Hanute B Tpu npoOUPKU HEMHOTO BOJIBI U3 KOJIOBI ¥ MPUOABUTH PACTBOP JIAKMYyca J10
XOpOIIIO 3aMETHOM OKpacku. OTMETUTD LIBET JaKMyca B BOAHOU cpeze. B onny u3
pOOMPOK NPUOABUTHh HECKOJIBKO Kameilb KUCIOTHI, a B IPYTYIO - 1IeJ04n. YTo
HaOmonaere?

0) IIponenatk TO ke camoe, B3siB BMeCTO jJakmyca dhenondranens. Hadmonenus
3aHecuTe B TaOnuIy. HanmummTe ypaBHEHUS peaKIuid dIEKTPOTUTHICCKON TUCCOITUAITAN
KHUCIIOTHI Y TICJIOYH. Y KOXKHTE,

KaKue MOHBI BIUSIOT HA U3MEHEHUE OKPAcCKu MHauKatopa. [aiite onpenenenne
OCHOBAHMS U KUCJIOTHI B cBeTe TO/I.

Onwvim Ne2. cnibiTaHWE pacTBOPOB COJIEH MHIUKATOPAMMU.

Boanbie pacTBOpbI COJIEM MMEKOT pas3Hble 3HaueHWs pH u pasnuyHble TUOBI Cpen-
kucinoTHyo( pH< 7), menounyto (pH> 7), neittpanpuyto (pH=7). D10 00BsICHSIETCS
TE€M, YTO COJM B BOJIHBIX pacTBOpax MOTYT MOJBEprarbcs ruaponusy. Jolyro coib
MO>KHO MPEACTABUTH KaK MPOAYKT B3aUMOJEHCTBUSI OCHOBAHUS C KUCJIOTOM.

HWcnertaiite pactBopsl cojieir Na C1, Na, COs, Al, (SO, )3 uHIUKATOpaMH, OMpEaeaInTe
XapakTep cpebl U OOBICHUTE PE3YIbTaThl UCIIBITAHUH.

Sanuwume nHabr00enus, coenanme 8bl800bl.
HN3MeHeHNe OKPACKH HHIAHUKATOPOB B 3aBHCHMOCTH OT CpPeabl
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HaszBanue Oxkpacka Okpacka Okpacka uHIUKaTOpa B

WHIUKATOpA | UHAWKATOpa B | HWHIAUKATOPA B KHCIIOTHOM cpefie
HEUTPaJIbHON IIEeJIOYHOHN
cpene cpene

Jlakmyc ®uoneroBas Cunsis Kpacnas
Mertunossiii | OpankeBas XKenras KpacHo-po3oBas
OPaHXKEBBIN
Oenonrane | becupeTHas ManunoBas becusernas

WH

Ilpakmuueckan paboma Ne 4
Tema: IlonyyeHue, coOUpaHue U Paclo3HABAHHME Ta30B

Ilens: 1. 110BTOPUTH TEXHUKY ITPOBEACHUS ONBITOB I10 IIOJIYYEHHUIO ra30B HA
IIPAKTHKE.

2. JIoKka3bIBaTh OINBITHBIM ITyTEM HAJIMYME MTOJTYYECHHBIX T'a30B.
3. Hayuutscs coOupaThs npocTeinie npuOopsl AJis MOJTyYeHHUS Ta30B.

Oobopyoosanue u peakmugpl: CUPTOBKA, METATINYECKUIN IITATUB C JIANKOW, IITATUB C
npoOupKaMu, MpoOKa ¢ ra300TBOIHOM TPyOKO# (MPSMOM U M30THYTOM ), IUHK
I'PAaHyJMPOBAHHBIN, PACTBOPBI CEPHOM U COJISTHOM KHCIIOT, MEJI, U3BECTKOBAs BOJA.

Konmponwvuwvie éonpocwi:
1.Kak mosy4aroT BOAOPO U YTAEKUCIBIN ra3 B 1abopaTopuu?
2.Kak MOHO J10Ka3aTh HAIMYHE 3THX ra30B?
Cooeporrcanue padomel
Onwvim Ne 1. 1losydeHue U paclio3HaBaHKUE BOJIOPOAA.
1 .B npoOupky nomnoxute 1-2 rpaHysibl IMHKA U MIPUJICHTE PACTBOP CEPHOM KUCIIOTHI.

2. [IpoOupky 3akpoiTe NpoOKOi ¢ MPsSMOM ra300TBOAHON TPYOKOM M HaJEHbTE Ha HEe
emie OoJHy NpoOUpKy BBepXx AHOM. IlomoxkauTe HEKOTOpOEe BpeMs, UTOOBI OHa
HaIOJIHUIIACH BOJOPOIOM.

3.CHuMuTE TPOOUPKY C BOJOPOJOM M TOJHECUTE €€ OTBEPCTUEM K TOpsIleH
cnuptoBke. Yto HabmonaeTe?

Onvim Ne2. TlonydeHue U pacliO3HABAHUE YIJIEKUCIIOTO ra3a.
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1 .B npoOupKy BHECUTE HECKOJIBKO KyCOUKOB MeJia U MPUJIEUTe HEMHOTO pa30aBiIeHHOM
COJISIHOM KHUCIIOTHI.

2.BBICTpO 3aKkpoiTe MPOOUPKY MPOOKOM ¢ ra300TBOIHON TPYOKOI.

3 .Koner ra300TBOIHOM TPYOKH OIYCTUTE B IPYTYIO IPOOUPKY, B KOTOPOW HaXOIUTCA
M3BECTKOBas BOJA.

4.IIpoOupKy ¢ MEJIOM U PacTBOPOM COJISTHOM KHCIIOTHI Harpeite. Yto Habmomaere? Uto
IPOUCXOJIUT, €CIIU Ha MEJI JEHCTBOBATH COJITHOM KUCIOTOM?

3anuwume HabaOOEHUA U YPABHEHUSI COOMBENCINEYIOUUX PEAKYULL.

Ilpaxmuueckaa paboma Ne5
Tema: PenieHHne IKCNEPUMEHTAIBHBIX 32124 110 HEOPTAHNYECKOH XMMHUH

Ifens: 1. Hayanrtsest ompenensts cyiabdar - noust SO,° , kapGoHat - norsl COs”, HOHBL
avvonrst NH,*, mossr Cu™* Ha mpaxTuke.

2.Pa3BuBaTh yMEHUS COCTABIIATH YPABHEHUS PEAKIIUI B MOJICKYJISIPHOM, TTOJIHOM U
COKpAIllEHHOM MOHHOM BHJIE.

Oobopyoosanue u peakmugwpl: CIUPTOBKA, CIUYKU, IITATUB C IPOOUPKAMHU, JepIKATEb,
pactBopbl Na,SO4,Na,COs, NH4CI, NaOH, BaCl1,,H,SO,.

. 2- 2
Konmponwvnuie 6onpocwt. 1 Kak onbITHBIM ITyTeM MOKHO onpenenuTs HoHbl SO, , CO3',
NH,", Cu**?

Cooeporcanue padomul

Onvim Ne 1.

B 3-x mpoOupkax manwsl pactBopsl BemectB; a) Na,SO4 6) Na,COz;, B) NH,CI.
OnBITHBIM TyTEM OMPEISIUTe, KaKWe BEIIECTBA HAXOAATCS B KaXIOW MPOOHMpKE.
CocTaBbTe YpaBHEHHS COOTBETCTBYIONIMX PEAKIIM B MOJCKYJISPHOM, TOJHOM U
COKpAIIEHHOM HOHHOM BHJIE.

Onoim No 2.

[IpoBeauTe peakiuu, MOATBEPXKIAIOIIME KAdeCTBEHHBIM COCTaB cyib(dara MeIu.
3anuuuTe ypaBHEHHS PEaKIIUii.
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IIpakTHuyeckas padora Ne 6

Tema: PeuieHue IKCIIEPUMEHTAJIBHBIX 32124 HA WACHTH(PUKANUID OPraHUuYEeCKUX
coeIMHEeHHUH.

Ilenv: 1. YMeThb pacno3HaBaThb OPraHUYECKHE BELIECTBA, IMPOBOJIUTH JIEMEHTApPHBIN
aHaJIU3 U XapaKTEepPHbIE PEAKIIUH.

2. 3akpenuthb 0011e1a00paTOPHBIE U OPTaHU3ALIMOHHBIC YMEHHUS.

Obopyooséanue u peakmuewpl: CHUPTOBKA, 3aKUM JUIsI TPOOHUPOK, INTATUB C
npoOupKaMu, pacTBOpHl TiminepuHa, (enomna, raoko3sl, NaOH, CuSOg4crupToBoit
pacTBop oxa.

KOHmPOJleble eonpocwol.
1.YTo Takoe XApaKTCPHBIC M KAaYCCTBCHHBLIC peaKHI/II/I?

2.Kak OmBITHBIM IyTEM MOXKHO OIMPENETUTh a) Kpaxmai, 0) TIIIOK03Yy, B) TJIMIEPHH, T)
dbenon?

Cooepicanue pabomul
Onvim Ne 1.

C nmoMonipIo XapakTepHbIX peakiuii pacro3HaiTe, B KaKOW U3 MPOOUPOK HAXOATCS
BOJIHBIE PACTBOPHI: &) TIUIEpUHA, 0) (PeHoa, B) TIIFOKO3BI.

Onvim Ne 2.
Jloka)uTe OMBITHBIM IyTEM, UTO ChIPOI KapTodesb U Oenblil xJ1ed coaepKar Kpaxmal.
Onvim Ne 3.

Boigansl mpoOupKu ¢ pacTBOpaMHU IIIMIIEPUHA U TITI0KO3bL. [Ipy moMonum ogHoro
pEeaKkTHhBa ONPEACIIUTE KAXKI0E BELIECTBO.

Habnwooenus 3anecume 6 mabauyy, Hanuwiume ypasHeHus peakyui, coeiavme
8b160001.

Ilpakmuueckaa paboma Ne 7
Tema: Pacno3zHaBaHue MJacTMacc M BOJIOKOH

lleJlb.' 1. HOBTOpI/ITB 1 3aKPCIINTh 3HAHUS O BBICOKOMOJICKYJIIAPHBIX COCANHCHUAX.
2. YMeTh paciio3HaBaTb HauoOoce pacpoCTPpaHCHHBIC IIACTMACChI K BOJIOKHA.
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060py006auue U peakmueénol: CIIMPTOBKA, TUI'CJIbHBIC HIUIILBI, O6p&3HBI racTMacc 1
BOJIOKOH: ITIOJIMITHUIICH, ITIOJHUCTHUPOJI, ITOJUBUHWIXJIIOPHUI, Q)GHOH(i)OpMaJIBI[eFI/I,HHaH
CMOJIa XHOH‘{aTO6YMa}KHO€ BOJIOKHO, IICPCTDb, JIABCAH, KAaIIPOH, CIIPABOYHLIC T3.6JII/IHI>I.

Konmponwvuwvie éonpocoi:

1. Kakue BelecTBa Ha3bIBAIOTCS MOJTUMEpPAMU?
2. JlariTe onpenesieHne mIacTMacc U BOJIOKOH.
3. Ha kakue aBe rpynimsl JeIsTCs BOJIOKHA?

Cooepircanue padbomul
Onwvim Ne 1. PacriozHaBaHuUE T1acTMacc.
Brigansl mpoOupku ¢ 00pasiiamMu miacTMace: a) MOJIUATUIIEH, 0) MOTUCTHPOII,

B) NOJIMBUHUJIXJIOPU], T) eHosdopmanbaeruanas cmona. [lonbp3yrocs cripaBouHom
Ta0IUIIeH, ONIpeIeNTUTe MIACTMACCHl B KaXKJ0M U3 MPOOUPOK.

Onwvim Ne 2, PacriozHaBaHu€e BOJIOKOH.

Briianbl makeTuku ¢ oOpasiiaMu BOJOKOH: a) XJIOMYaToOyMakHOE BOJIOKHO, 0) IIepCTh,
B) JaBcaH, T') kanpoH. [1onk3ysch cripaBouHOM TaOIMIIEH, ONpeieIuTe BOJOKHA B
KaKIOM M3 TTAaKETHKOB.

Onumume, NnoO Kaxkum npusHaxam 6sl onpedeﬂuﬂu 6blOAHHbLE eeulecmeda.

HaGmronenus 3anecure B TaOIUILy, ClIeJIaliTe BHIBOIBI.

DoH/1 OLICHOYHBIX CPEICTB

SAJJAHMA JJIS1 OHEHKM OCBOEHIMA VYEBHOUN JCIHHITINHBI
Obuwee nonosicenue

OCHOBHOM TIeNTBI0 OIICHKH Kypca yueOHOW JAUCHIUIIINHBI SBISETCS OIEHKAa OCBOCHUS
YMEHUH U YCBOCHUSI 3HAHUMU.

Ouenka Kypca y4yeOHOW JMCHMIUIMHBI OCYIIECTBISETCS C HCHOJIb30BAaHUEM
CIIEqYIOIUX (OpM M METOAOB KOHTPOJIS: YCTHBIA ONPOC, BBINOJHEHHE YIPAXKHEHUH,
7a0opaTopHble W MPAKTHYECKHUE PabOThl, TECTUPOBAHUE, KOHTPOJIbHBIE PAOOTHI MO
TeMaM, Yy4eOHble MPOEKThl, TBOpYECKHE 3amaHus, IuddepeHIIMpOBaHHBIA 3a4erT,
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sk3amMeH. Himke mnpuBeneHbl OLEHOYHbIE MaTepuaibl, KOTOphle B Talbmuue 2
MOTYEPKHYTHI.

Pazngen 1. O0mas 1 HeOpraHm4ecKkasi XumMmsi
Tema 1. Ocnosnvie nonamusn u 3axkonsvl. Konmpononas paboma Ne 1.
Bapuanm 1.

1. PaccuuTaiiTe Maccy 5 MOJIb CEpHOI KUCIIOTHI.

2. Kaxkoe xonmaecTBo BemecTBa coaepkutces B 180 T Bob1?

3. Pacnpenenute BemecTBa Ha KJIacChl 1 HA30BUTE BCE BEIIECTBA:

MgClg, H, SO3; SO,; Ca(OH)Z SO;; Cr,0g; HCI; Fe,0g; A|283, A|2(804)3, HF;
Mn,0O;; H3 PO,4; Na,COs; Hy SO4; K3PO,4; NaOH; Mg(OH)s;

Bapuanrt 2.

1. PaccuuTaiiTe Maccy 2 MOJIb a30THON KHCIIOTHI.

2. Kakoe KoaM4uecTBO BelecTBa coaepxutcs B 88 T okcuaa yrieposa (1V)?

3. Pacnpenenute BemiecTBa Ha KJIacchl 1 HA30BUTE BCE BEIIECTBA!

CU(OH)Z, MgSO4, H, 804, L|OH, COZ;; P203; Cr(OH)g ;Fe 203; HBr; A|203,

A|2 (804)3, HNO;; Na NOj; H, SIOg, Fe (OH)Z, K,SO,4; H, S; Cas (PO4)2

Bapuanrt 3.

1. Paccuuraiite Mmaccy 0,5 MoJIb XJIOpU/Ia HATPUS.

2. Kaxkoe xonmaecTBo BemecTBa coaepkutces B 200r cepHON KUCTOTHI?

3. PacnpenenuTe BemecTBa Ha KJIacChl 1 HA30BUTE BCE BEIIECTRA:

Fe(OH)s; Mg(OH),; AlLS;; Aly(SOu)s; H3 PO4; HF; MgCly, Hy SO3; SO,; NapSOy;
Ca(OH),. SO3; NaOH; Cr,0g3; HCI; Fe,03; Mn,07; H, SiO3

Bapuanrt 4.

1. PaccuuraiiTe maccy 2,5 MOJb TUAPOKCUAA KaJTHS.

2. Kaxkoe xonmdectBo BemecTBa coaepkutcs B 100 T cepHOl KUCTOTHI?

3. Pacnpenenute BemiecTBa Ha KJIacChl 1 HA30BUTE BCE BEIIECTBA!

CU(OH)z, MgSO4, H, SOy; LiOH; CO,; Fe(OH)g’ Cr(OH)g ;Fe »03; HBTr; A|203, A|2
(SO4)3; HNO3; Na NOs; H,SiOs; Fe (OH),; K,COs; H, S; Caz (PO,),

Anzopumm oyenusanusn padoomol.

13amanue -36am1a (3aMChIBa€T OCHOBHYIO (hOpPMYJTy, BEIpaKaeT IPOU3BOIHYIO,

pacCUUTHIBACT MOJIIPHYIO MacCy BEeIIeCTBa; 2 3ajaHue- 20aia (3amuchbiBaeT OCHOBHYIO
dbopmyily, pacCUMTHIBAET MOJISIPHYIO MacCy BEIIECTBa); 3 3a/1aHue- 30asia (3anuchbiBacT
Ha3BaHME KJIACCOB 0e3 OIIMOOK, pacipeaesieT BelecTBa o kiaccaM 0e3 ommooxK,
Ha3bIBAET BEIlECTBA O€3 OIIMOOK);

80aimIoB — «5»; 7-6 0amIoB- «4»; 5-4 6amIoB - «3».

Tema 2. Ilepuoouueckuii 3axkon u Ilepuoouueckan cucmema xumuueckux
anemenmos /[.H. Menoeneeea u cmpoenue amoma — Tecm Ne 1.

Bam mpenmnaraercst BBIIOJIHUTH TECT, COCTOSAIINN U3 AecsATH BompocoB. K kaxaomy
BOIIPOCY TMPEJIaraercsi 4YEeThIPE BAPHUAHTA OTBETOB, OJWH M3 KOTOPBIX BEPHBIM.
BHuMaTenbHO YMTaiiTeE BONPOC M NPOAHATUZHPYHTE BCE BAPUAHTHI OTBETOB. OTBETHI
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buKcUpyiTE HA OTAETBHOM JIMCTE, KOTOPBIA HEOOXOIUMO MOJIMUCATh, YKa3aB CBOIO
dbamunuio, UM, TpynIy u HoMep BapuanTa. Bpems Ha BeinosHeHue tecta — 20 MUHYT.

Bapuanm 1.
1. B sagpe aTOMOB OTCYTCTBYIOT YaCTHULIBI:
a) MPOTOHBI; 0) HEUTPOHBIL; B) DJIEKTPOHBI;

I') IPUCYTCTBYIOT BCE NEPEUHUCIICHHBIE BBIIIE YACTHIIBI.

2. Slnpo atoma:
a) 3apsHKEHO TMOJIOKUTETIFHO;  0) HE MMEET 3apsijia; B) 3apsDKEHO
OTPHIIATENHHO;
') UMEET MOJOKUTEIbHBIN WM OTPULIATEIBHBIN 3apsij.
3. Anpo aroma 5P COLEPIKUT:
a) 15 npotoHoB u 16 HelTpoHOB; 6) 16 TPOTOHOB U 15 HEUTPOHOB;
B) 15 mporonoB u 31 HeitTpon; 1) 31 npoToH u 15 HEUTPOHOB.
4. HaGop opburaneii, COOTBETCTBYIOIINIA BTOPOMY SHEPreTUYECKOMY YPOBHIO:
a) oJiHa S ¥ oJiHa p; 0) IBE S U JIBE P; B) OJTHA S U TPU P; T) TPH S U OJIHA D;
5. Uucno noxypoBHEN HA TPETHEM SHEPIETUUECKOM YPOBHE:
a) i1Ba; ©O) Tpu; B) YETHIpE;, T) MSITh.
6. Uucno sHepreTMyecKux ypoBHEH B aTOME HATPUS PaBHO:
a) onuH; O) ABa; B) TpPU; T) MSATh.
7. Haitagure mapy 37€MEHTOB, B aTOMaxX KOTOPBIX OJJMHAKOBOE YUCIIO SHEPrETUYECKUX
YPOBHEM:
a) Al u Se; 0) Ku As; B)NuP; r)Hewn Ne.
8.9nmextponnas popmyna 15°25°p°3s°p°d’4s® cooTBercTBYeT aromy:
a) ckauausi; 0) BaHagusi; B) ocdopa; 1) alOMUHUS.
9. Uuncno HecnapeHHBIX 3JIEKTPOHOB Y aTOMa CypbMbl B OCHOBHOM COCTOSIHUU PaBHO:
a) oqHOMY; O) TpeM; B) MSITH; T) CEMH.
10. DieKTpoHHast KOHPHTYPALMS dIEMEHTa ...35°p". DOPMYJIBI BOZOPOIHOTO
COEMHEHMSI U BBICILIETO OKCHA 3TOTO 3JIEMEHTa COOTBETCTBEHHO:

a)H,Su SO;  6)H,Sen SeOs;  B)H,Su SOz 1) Hy0 1 SO,

Bam mpensiaraeTcsi BBIIIOJIHUTH TECT, COCTOAIIMN U3 JecATH BompocoB. K kaxaomy
BOIIPOCY TMpeJylaraercs 4YeTblpe BapuaHTa OTBETOB, OJMH W3 KOTOPBIX BEpPHBIN.
BHuMarenpHO yuTalTe BONPOC M MPOAHAM3UPYWUTE BCE BapHAHThI OTBETOB. OTBETHI
buKcupyiTEe Ha OTAETBHOM JIMCTE, KOTOPBIA HEOOXOIMMO MOJIMUCATh, YKAa3aB CBOIO
bamumio, uMs, TPyIIy U HOMEp BapuaHTa. Bpems Ha BeinonHeHnue tecta — 20 MUHYT.

Kemnaro ycnexa!
Bapuanrt 2.
1. ATOM, HE coaepKalril HEUTPOHOB B SIIPE:
a);He; 0)1°H;  B)g” Hg; 1);'H.
2.Tun opbutanu, umeroieil popMy BOCEMEPKHU:
a) s; 0) p; B) d; r)f.
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3. Slnpo atoma 1327A| COIEPKUT:
a) 13 nmpoToHOB U 27 HEUTPOHOB; 0) 27 MPOTOHOB U 13 HEHTPOHOB,;
B) 13 npoToHoB u 14 HeWTpoHOB; T) 14 MpOTOHOB M 13 HEHTPOHOB.

4. Ha tpex p-opOuTasiX OJHOTO SHEPTETHUESCKOTO YPOBHS MOYKET HaXOIUThCS
MaKCUMYM:
a) TpH AJIEKTPOHA; 0) MATh JIEKTPOHOB; B) MIECTh AJICKTPOHOB; T') ICBAThH
AIIEKTPOHOB;
5. YKa)KUTe 3apsif aTOMA JIIEMEHTA C IEKTPOHHOIT hopmyioit 15°25°p°3s”p?;
a)+2; ©0)+4; B)+10; r)+14.
6. YKaXUTE 3JIEMEHT, Y KOTOPOTrO BHEIIHUI YHEPreTUYECKUI YPOBEHb ITOJTHOCTHIO
3aBEPILEH:
a) Opom; ©0) HEOH; W) Me€Ib; T) POJAHIA.
7. Hucno d-371eKTPOHOB Y aTOMa MapraHIia:
a) 1Ba; ©) Tpu; B)YeTHIpE; T) MATh
8. Kaxplii mepruo]| 3aBepIiaeTcs:
a) IIEJIOYHBIM METAJUIOM; 0) IEI0YHO3EMETbHBIM METAIIJIOM; B) TaJIOTEHOM;
') IHEPTHBIM T'a30M.
9. Ykaxxure HOMEp rpynIibl, B KOTOPOU paCIOI0KEH AIEMEHT C ANEKTPOHHOMN
dbopmynoi
...3d%s%:
a) BTOpas; O) TpeThs; B) UETBEpTast; T) IATasl.
10. DnexTpoHHast KOHPUTYpaLUs FIEeMEHTa .25’ @opMyJbl BOAOPOAHOTO
COEJIMHEHHUS U BBICHIETO OKCUJA 3TOTO 3JIEMEHTA COOTBETCTBEHHO:
a) NH3 )41 NOZ, 6) PH3 n P205; B) NH3 141 N205; F) NH3 u N205 .
Anzopumm oyenusanusn mecma.
3a KaIbIi TpaBUIbHBIN O0TBET 10amt. 10-9 6amnoB- «5», 8-7 6ammoB- «4», 6-5 —3».

Tema 3. Cmpoenue seuwecmea — Konmponvnasn paboma Ne 2,

K kaxnomy 3a1aHHAIO JaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJVH BEPHBIM.
BriGepute BepHbIH, MO BallleMy MHEHHUIO, OTBET U C/IeJIaliTe OTMETKY B OJJaHKE OTBETOB.
Bam npeiaraercs 10 3amanuii Takoro tuna. Ha nocnennee 11°¢ 3aganue Hago Aath
NOJIHBIA OTBET. bynbTe BHUMaTenbHeI. JKenar ycnexa.
1. Haubosnee noisipHbIMU SIBJISIFOTCS CBSA3H B MOJIEKYJIE:
a) HCI, 6) ASHg; B) PH3, F) HZS
2. XuMuyeckas CBsi3b, 00pa3yroascs MeXay aTOMaMHU JIEMEHTOB C MOPSIKOBBIMU
HOMepaMu 3 u 9:
a) KOBaJICHTHAsI MOJIsIpHAst; 0) MeTauimuecKasi;
B) KOBaJICHTHAsl HETIOJISIPHAsI; T) NOHHAS.
3. ATOMHYIO KpUCTaJUIMYECKYIO PELIETKY UMEET:
a) TUAPOKCHU] HATpusl; 0) aiMas; B) JKeJe30; T) Je/.
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4. Tun KpUCTAINIMYECKON PEIIETKH, XapaKTEPHbIN 11 COCTMHEHUN S-METAJIJIOB C P-
AIIEMEHTaMH, UMEIOITUMU OOJIBIIYIO 3JIEKTPOOTPUIIATEILHOCTD:

a) MeTajuIM4ecKas; 0) MOHHAs; B) aTOMHAs; T') MOJICKYJISIpHAsI.

5. B xakoM psiy nepedrclieHbl BEIIECTBA COOTBETCTBEHHO ¢ AaTOMHOM,
MOJICKYJIIPHON ¥ HOHHON KPUCTALUTHYECKUMHE PEIIETKAMU B TBEPIOM COCTOSTHUHN?

a) ammMas, xJIopu Hatpus, rpadut; 0) 6enbril pocdop, Boaa, MeT;

B) okcup kpemuus (1V), Mens, a30T; T) anmas, yriaeKUCIbIN ra3, GTopum Kawms.

6. ATOM, KaKoro 3JIeMEHTa MPOSBISIET HAUOOJBIIYIO CKIIOHHOCTh K 00pa30BaHUIO
MOHHBIX CBsI3EH?

a)C; 6)Si; B)F; 1) P.

7. Ecan MHTEHCHBHO B300JITaTh CMECH PACTUTCIILHOI'O MacCjia 1 BOJbI, TO ITOJTYYHUTCA:

a) cycrnieHsusi; 0) SMyJIbCHS; B) TIEHA; T) adPO30JIb.

8. BemectBo, ciocoOHOE K MOJIMMEPU3ALINN:

a) IIUKJIOreKCcaH; 0) METWIIOBBIN 3(UP MPONEHOBOUM KUCIIOTHI,

B) TOJIyOJ; T) 2.3-1uMeTuiI0yTaH.

9. JIyu cBeTa HampaBJIeH Ha CTEHKY aKBaprUyMa, HAITOJITHEHHOT'O KOJIJIOUIHBIM
pactBopoM Oernka. J[nameTp CBETOBOTO IMsATHA HA TPOTHUBOIIOIOKHOM OT UCTOUYHUKA
CBETa CTEHKE aKBapHUyMa 10 CPABHEHUIO C AUAMETPOM Jyya OyeT:

a) Oonbliie; 0) MEHBIIIE; B) TAKUM KE;

I') KOJUIOUJIHBIN pacTBOp O€ika HE MPOIMYCKAET CBET.

10. Bucko3a OTHOCHTCS K BOJIOKHAM:

a) paCTUTEIHLHOTO MIPOUCXOKIEHUS; 0) )KUBOTHOTO MPOUCXOKIACHUS;

B) HCKYCCTBEHHBIM; I') CHHTETHUECKHUM.

11. Hanummre cTpykTypHbie (POpMYJIbl BCEX M30MEpHBIX BemiecTB coctaBa C,Hs.
HasoBure kaxmoe BEeCTBO.

Anzopumm oyenusanus KOHMPOIbHOU padbomal.
1-10 3aganue — 3a Ka bl MpaBUIbHBIN oTBET 1 Oas, Bcero 10 6ammos. 11
3aganue 5 6amioB. Mtoro:15 6amioB. 15-13 6amnoB «5», 12-100ammoB —«4», 9-7
0aIoB — «3».
Tema 4. Booa. Pacmeopwul. Inekmpoaumuyeckan OUccoyuayusi.
Ilpakmuueckan paboma.
[Ipaktruueckast pabora Ne 1.

[IpuroroBiieHue pacTBOPOB C 3aJaHHOM MAacCCOBOM JOJIEH PacTBOPEHHOIO
BEIECTBA

Hean padorsl. [IpurotoBiaeHre Tpex pacTBOPOB 3aJJaHHON KOHIICHTPAIIUU ITyTEM
pPacTBOPEHMS TBEPIOTO BEILIECTBA B BOJIE, pa30aBiIeHMs pacTBOpa U 100aBICHUS
TBEPJIOrO BEMIECTBA K UMEIOIIEMYCSI PaCTBOPY.

Iopsaok padorsl. [loyunre y npenogaBaresns BApuaHT 3aJaHUS:

Howmep Pacmeopenno Macca MaccoBas noJst paCTBOPEHHOTO
sapuan | e gewecmeo pacmeopa | BemwecTBa, %

ma No |
1 Xopua Meau 50 10 ‘ 6 ‘ 8
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2 Xopua Meau 30 20 8 12

3 Juxpomat 70 5 4 6
aMMOHMS

4 Juxpomar 80 8 6 10
aMMOHMS

IIpucomoenenue pacmeopa Ne I. Paccuntaiite Maccy TBEPAOrO BEIIECTBA U BOJIBI,
HEOOXOAUMBIX Il HpuUroToBiieHus pacTBopa Nel.C MOMOIIBIO TEXHOXHUMHYECKUX
BECOB OTMEPHTE  PACCUUTAHHYK) MACCy TBEPAOrO BELIECTBA M TIEPEHECUTE B
XUMHUYECKUN CcTakaH. 3Hasl, 4TO IJIOTHOCTh BOJIbI paBHA l1T/mil, paccuuTaiite o0beM
BOJIbI, HEOOXOJIMMOM ISl MPUTOTOBIIEHUSI pacTBOpa. MepHbIM LUIUHIPOM OTMEPHTE
BBIYKCIICHHBI 00BbEM U TpUJICHTE €ro K BemecTBy B crakaHe. [lepemernuBas
COJEP)KUMOE CTaKaHa CTEKJISIHHOM NaJo4KoW, JO0OEHTEeCh IOJHOTO PacCTBOPEHUS
BEILIECTBA B BOJIE.

lIpucomoenenue pacmeopa Ne 2. Paccunurtaiite Maccy BOJbl, KOTOPYIO HEOOXOIUMO
100aBUTH K pacTBopy Ne 1, 4ToObI MOTYyYuTh pacTBOp Ne 2 MEeHbIIEe KOHLUEHTPAIUH.
[lepeBequTe BBIYMCICHHYIO Maccy BOAbl B 00BEM, OTMEPHTE €ro € MOMOUIBIO
uuinuHapa u ao6aseTe B pactBop Ne 1. (Ckonvko epammos pacmeopa Ne 2
noJyyeHo?)

IIpucomoenenue pacmeopa Ne 3. Paccunraiite Maccy TBEPAOrO BELIECTBA, KOTOPOE
cienyer n00aBUTh K pacTBOpy Ne 2, yToObl momyuuTh pactBop Ne 3 Qosbiiei
KOHIIeHTpauu. Ha TeXHOXMMHYECKMX Becax OTMEpbTE HEOOXOJUMYI0 Maccy
BeIeCTBa, 100aBbTe ero B pacTBop Ne 2 u mepemMeniaiTe CTEKJISIHHON MajJOYKou 70
MOJTHOTO pacTBOpeHus. (Cronbko epammos pacmeopa Ne 3 nonyueno?)

OcraBuuiics 00beM BOJIbI U TBEPIOTO BEIIECTBA U3MEPHTE U PE3YJIbTAThI
3aIUIINTE.

Anzopumm oyenuganua nPAKMUYEcKoil padbomaol.

OrneHka CTaBUTCS Ha OCHOBAaHWW HAOJIONCHMS 3a CTYIACHTAMU M IMHCHbMEHHOTO
oTyera 3a padory.

OtmeTka «5»

paboTa BBITIOTHEHA MOTHOCTHIO M MPaBUIILHO, CACIIaHbI MPABWILHBIE HAOTIOCHUS
Y BBIBOJIBI;

HKCIIEPUMEHT TPOBEJEH IO TJIaHy C YYE€TOM TEXHUKH O€30MacHOCTH W TPaBUI
paboTHI C BelecTBAaMHU 1 000PYI0BAHHEM;

MPOSIBJICHBl  OPTaHU3AIMOHHO-TPYJOBBIE YMEHHUS (MOIJECPKUBAIOTCS YHCTOTA
pabouero Mecta u opsAI0K Ha CTOJIe, IKOHOMHO HCIIOJIb3YIOTCSI PEaKTHBHI).

OtMmetka «4»

paboTa BBINMOJTHEHA TTPABUIIBHO, ClICTIaHbl MIPABWIIBHBIC HAOIIOCHUS U BBIBOJIBI, HO
IIPU 3TOM IKCIIEPUMEHT IPOBEJIEH HE MOJIHOCTHIO WUJIU JIOMYIIEHbl HECYIIECTBEHHbIE
OImMOKHU B pabOTe C BEIIECTBAMHU U 000PYI0BAaHUEM.

OtmerTka «3»
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paboTa BBIIIOJIHEHA MPABUIBHO HE MEHEE 4YEM HaIlOJIOBUHY WIM JOIyIlIEeHa
CYLIECTBEHHAsl OIIMOKAa B XOJ€ OKCIIEPUMEHTA, B OOBSICHEHHH, B O(OpMIIEHUU
paboThl, B COOJIOIEHUH TPAaBUJI TEXHUKH 0€30IIaCHOCTHU MIPU paboTe ¢ BEIECTBAMU U
000py1I0BaHUEM, KOTOpPAst UCIPABIIAETCS IO TPEOOBAHUIO YUUTEIS.

OtmeTka «2»

JOMyIIeHbl J1Be (M OoJiee) CYIECTBEHHBIE OMIMOKA B XOJNI€ DKCIIEPUMEHTAa, B
00BsICHEHHH, B 0()OPMIICHIH pabOThI, B COOJIOICHUH MPAaBUI TEXHUKH 0€30MaCHOCTH
npu paboTe C BeIEeCTBAMH M OOOPYJOBAaHUEM, KOTOPHIE YYAIIUWCS HE MOXET
UCIPABUTD JaXKe MO TPEOOBAHUIO YUUTEIS.

Otmetka «1»

paboTa He BBINIOJTHEHA, y YYaIlErocss OTCYTCTBYIOT SKCIIEPUMEHTAIbHbBIC YMEHHUS.

Tema 5. Knaccugukauus Heopzanuueckux CcOEOUHEHUN U UX CBOUCHmEda.
Koumponvnas paooma Ne 3.

Bapuanr 1.

1. TlpuBemutre  mnpumep  MeTawia.  Hamummre — ypaBHEHHE — peakIluw,
XapaKTEepU3YIOIIEe OJHO U3 €r0 XUMUYECKUX CBOMCTB.

2. llpuBemuTe KUCIOTHOTO OKCHIA, MaiiTe eMy Ha3BaHue. Hamummrte ypaBHEHHE
pEeaKkIuy, XapaKTEPU3YIOLIEE OHO U3 €T0 XUMHUYECKUX CBOMCTB.

3. IlpuBemute mpumep OECKHUCIOPOTHOW ABYXOCHOBHOM KHCIOTBHI, HalTe e
Ha3BaHWe. Hammmmre ypaBHEHHE peEakUUHM, XapakTEpU3yOLlee OJHO H3 €€
XAMHUYECKUX CBOWCTB.

4. HazoBute  BemectBo, ¢opmynra  koroporo  KOH,  nmaiite  ero
KJIACCU(PUKAMOHHYIO  XapakTepHCTHKy.  Hanummure  ypaBHEHHME  peakiuw,
XapakTepusyruee OJHO M3 €ro XMMHYECKMX CBOMCTB. Hanumure ypaBHEeHHE
pEeaKkuu, XapaKTepU3yoLIee OJHO U3 €0 XUMUUYECKUX CBOMCTB.

5. IlpuBegute mnpumep am@oTepHOro THUIPOKCHAA, Ha30BUTE ero. Hamummre
YPaBHEHUE PEAKLIUH, XapaKTEPU3YIOLIEE OAHO U3 €ro XUMHUYECKUX CBOMCTB.

6. IlpuBegute nmpumep kucioi conu. [laiite eit Ha3Banue. Hanumure ypaBHeHHe
pEeaKkIuu, XapaKTEpU3YIOIIee OTHO U3 €€ XUMUYECKUX CBOWCTB.

7. CoctaBbre ¢dopmyly kapOoHaTa HaTpus. Hamumumre ypaBHEHHE peaKIluw,
XapakTepU3yruiee OAHO U3 €ro XUMHUYECKUX CBOWCTB.

Bapuanr 2.

1. TlpuBemutre mpumep Hemertaia. Hanummre  ypaBHEHHE — peakiluH,
XapakTepU3yruee OAHO U3 €ro XUMUYECKUX CBOWCTB.

2. llpuBeauTe OCHOBHOTO OKCHJIA, JAaliTe eMy Ha3BaHue. Hamummre ypaBHEHUE
pEeaKkIuy, XapaKTepU3yIOLIee OHO U3 €0 XUMHUYECKUX CBOMCTB.

3. IlpuBeaute mnpuMep KUCIOPOJHONW OJHOOCHOBHOW KHCJIOTHI, JalTe e
Ha3BaHue. Hammmmre ypaBHEHHME pPEakIUHM, XapakTepU3ylollee ONHO U3 €€
XAMHUYECKUX CBOWCTB.

4. HazoBute BemectBo, (Qopmyna kotoporo Cu(OH),, maiite ero
KJIACCU(PUKALMOHHYIO  XapaKTepUCTHKy. Hamummre  ypaBHEHHE  PEaKIIHH,
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XapaKTepu3ymollee OJHO M3 €ro XHWMHYECKHX CBOWcTB. Hamummre ypaBHeHue
peaKIMK, XapaKTEPU3YIOIIEEe OJTHO U3 €ro XUMUYECKUX CBOMCTB.

5. IlpuBegute mnpumep am@poTepHOTO OKCHAA, HazoBuTe ero. Hamummre
ypaBHEHUE PEAKIUHU, XapaKTEPU3YIOIllee OJHO U3 €r0 XUMUUYECKUX CBOMCTB.

6. IlpuBemute mnpumep ocHOBHOM conu. [laiite eit Ha3Banume. Hamummmte
YpaBHEHUE PEAKIUH, XapAKTEPU3YIOIEE OJHO U3 €€ XUMUYECKUX CBOMCTB.

7. CocrtaBbTe Qopmyny cynbdara amoMuHua. Hamummre ypaBHEHHE peakivu,
XapaKTEPHU3YIOIIEE OJJHO U3 €r0 XMMHUYECKUX CBOWCTB.

Anzopumm oyenusanus KOHMPOIbHOU padomul.

3a KaXX/10€ BEpHO BBIIOJIHEHHOE 3a/1anue 1o 2 6amia. Beero 14 6amnos.

14-13 GammoB-«5», 12-11 6ammoB —«4», 10-9 6amioB — «3».

Tema 6. Xumuueckue peaxkyuu. Konmponvnasa paooma Ne 4.
Bapuanrt 1.

Bam mnpeanaraercs BBIIOJHUTH KOHTPOJIBHYIO PaOOTy, KoTopas coctouT u3 10
BOIIPOCOB. YHTaiiTe BHUMATEIBHO BOIMPOC, 0OAyMaiTe pelieHrue U NPUCTyNalTe K €ro
BBINIOIHEHNIO. Ha oThaensHOM JmcTe, KOTOPBIM IPEABAPUTEIBLHO HAI0 IOANMUCATSH,
YKaXUTE€ HOMEp BapuaHTa M IPOCTaBbT€ HOMEpP BoIpoca, (opMa 3amucu OTBETa

npemiokeHa B 3a1aHuu. Ha Beimonnenue pabotsl Bam otBoguTcs 45 MuHyT.
Kenaro ycnexa!

1. Jlaiite kiaccuuKauio ypaBHEHUIO PEAKIINH

CuSOy (pp)+ Feus)=FeSOy (p-p) +CU+Q 0 BCEM U3BECTHBIM
Bawm npuznakam. OTBET 3aMUIINUTE.

2. Hanummre Gopmyiy i onpeaesieHus: CKOPOCTH FeTEPOTeHHOM peakluu.

3. Tlpu noBeieHnu Temmneparypsl Ha 30 TpagycoB CKOPOCTh PEAKITUH,
TeMIIepaTypHbIN KO3P(ULIHUEHT KOTOPOH paBeH 2, BO3pACTET B ... pas.
[IpuBeauTe pelieHre U OTBET 3aUIIUTE HUPPAMH.

4. Kak U3MEHUTCS CKOPOCTb PEAKIIHHU Ay + 2B (ra5)—P Cras) TIpH
MOBBIIEHNHN KOHIIEHTpauuu B B 2 pa3a? [IpuBenurte peuieHre U OTBET 3alHIINTE
uudpamu.

5. Tepmoxumuueckoe ypaBHeHue peakuuu metana: CH, +20, =CO, +2H,0
+ 210 kkan.IIpu cropanuu 2,24 1 MmeTaHa BbIAEAUTCS (H.Y.) ... KKaJ TEIIOTHI.
[TpuBenute pelieHre U OTBET 3aMUIIUTE HU(PpaMu.

6. Cymma ko3 (PUIIMEHTOB B COKPAIIEHHOM HOHHOM YPaBHEHUU PEAKITUN
Fe(OH)3 + HCl=Fe (OH);+H,O paBua: .... OrBer 3amumiure nudpamu.

7. PactBop comu Na,CO3 npu no06aBieHUY JTaKMyca OKpACUTCS B ... IIBET.
(BcraBbTe npomnyIiieHHoe CII0BO.)

8. Ilepeuncnute GpakToOpbl, KOTOPHIE BIUIIOT HA CMEUIEHUE XUMUUYECKOTO
paBHOBECHSI.

9. Jlnsa mpurotoBnenus 10 % pacTBopa Hag0 B3ATh ... T COJIU M ... T BOJBI.
(OtBet 3anuiuTe HUppamn).

10. IloueMy Ha MYKOMOJIbHBIX 3aBO/IaX MHOTJIA IPOUCXOISAT B3PHIBHI?
JlaiiTe pa3BepHYTHIN OTBET.
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Bapuanr 2.

Bam mnpeanaraercs BBINOJHUTH KOHTPOJIBHYIO PalOOTy, KoTopas coctouT u3 10
BOIIPOCOB. YHTaiiTe BHUMATEIBHO BOIMPOC, 0OAyMaiTe pelIeHUe U NPUCTYNANTE K €ro
BBINIOJIHEHNIO. Ha oTaensHOM JMcTe, KOTOpPBIA NpEeNBapUTEIbHO HAAO0 MOAMNKUCATH,
YKQXUTE HOMEP BapuaHTa M TMPOCTaBbTE HOMEpP BoIlpoca, (opMa 3amucu OTBETa
npemiokeHa B 3a1aHuu. Ha BeimoaHenue padotel Bam otBoauTces 45 MUHYT.

Kemnaro ycnexa!

1. Jlaiite knaccupukanuio ypasHenuto peakuuu HCl.,) + NaOH,.,

—» NaCl,,) + HOH,;,) + Q 1o Bcem u3BectHIM Bam mpusHakam. OTBeT
3aIMILINTE.

2.Hanummre popmyiny 3aKkoHa AEMCTBYIOLIUX Macc.

3. Ilpm mnoBeimenun temmneparypbl Ha 30 TpagyCcoB CKOPOCTh PEAKLIHH,
TEMIIEpaTypHbI KOA(pPUIMEHT KOTOpoW paBeH 3, BO3pacTeT B ... pas.
[IpuBeauTe pelieHre U OTBET 3aUIINTE HUPPAMH.

4. Kak M3MEHUTCA CKOPOCTb PEAKIUH A (ra3) T 2B (rasy—P> Cras) IpH
MOBBIIEHNHN KOHIIEHTpauuu B B 4 pa3a? [IpuBennurte pelieHne U OTBET 3AMUIIUTE
uudpamu.

5. Tepmoxumuueckoe ypaBHeHue peakiuu metana: CHy + 20, = CO, + 2H,0 + 210
KKaJ

[Ipu cropanuu 22,4 1 metaHa BbienuTCs (H.y.) ... KKall TeroTel. [IpuBenute
pelleHre 1 OTBET 3aluInTe Hudpam.

6. Cymma k03¢ (HUIIMEHTOB B COKPAIIECHHOM HOHHOM YPaBHEHUH PEaKITUU

CuSO4 + NaOH = Na ,S04 +Cu(OHy, paBHa: .... OTBeT 3aNMIIUTE
udpamu.
7. PactBop commu ZnCl, mpu noGaBiieHny JakMyca OKpacUTCSI B . .. IBET.

(BcraBbTe npomnyiieHHoe CJIOBO.

8. Ilepeuncnure HhakTOPHI, KOTOPHIE BIUAIOT Ha CMEIICHUE XUMHUYECKOTO
paBHOBECHS.

9. Hnsa npurotoBnenus 40 % pacTBopa HalO B3STh ... T COTU U ... T BOJBIL.
(OtBet 3anumuTe HUppamn).

10.TTouemy xuakuii OEH3UH TOPUT CIIOKOMHO, a Mapbl €ro B CMECH C
BO3/1yXOM B3pbIBatoTcs? JlailTe pa3BepHYThIN OTBET.

Anzopumm oyeHuBaHus KOHMPOIbHOU PAdOmbl.
1,2,6,7,8,9 3aganus o 2 6ayua; 3, 4,5 no 3 6anna, 10 3aganue - 4 6ayuta. Mroro 25
0asoB. 25-23 6amna —«5», 22-19 6annoB — «4», 18-14 6ammoB — «3».
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Tema 7. Memannvt u Hememasnvl.
Koumpononas paboma Ne 5 no pazoeny 1.

Bapuanm No 1
[IpounTaiiTe BHHUMATENBHO 3aJaHUE, MOAyMalTe, BBIOEPUTE B MPEIJIOKEHHBIX
OTBETaX OJMH MPaBWIbHBIA M COOTBETCTBYIOIIYIO OYKBY BBINHMIIWTE B TaONMUIly Ha
ornenbHOM Jmcte. lIpuw onenuBaHum Tecta He Oydym 3acUumaHvl  OTBETHI
UCITPaBJIEHHbBIE, & TAKXKE C TIOJHBIM NIEPEYNCICHUEM BCEX OYKB BApUAHTOB OTBETA.
1. B KpUCTAIUIMYECKOM COCTOSTHUM aTOMbI METAJUIOB CBSI3aHBI:

a. HOHHOH CBSI3bI0; B. METAJIMYECKOM CBS3BIO;
0. TOHOPHO-AKIIEMITITOPHOM CBS3BIO; T. BOJIOPJAHOM CBA3BIO.

2. BajgeHTHOCTh KHCIOpO/a B COSAUHEHUSIX MOXKET ObITh PaBHOM:
a.0,1,2; B. 2;
0.2,4,6; r. 1,2.

3. Kaxoii U3 nepeunciaeHHbIX METANIOB CIIOCOOEH BBITECHATH BOAOPO/ U3 BOJIbI
IIPY KOMHATHOW TeMIlepaType:
a. MeJib; B. QJIFOMUHUM
0. xenes3o; I. HATPUH.
4. B cxeme peakiuu C + HNO; —P>NO, + CO, +H,0 koadpunment nepen
(GopMyII0ii BOCCTAHOBUTES PABEH:
a. l; B. 3;
0. 2; r4. IlpuBenure pemenue.
5. Cymmbl Bcex KOA(DPUIIMEHTOB B MOJHOM M COKPALIEHHOM HOHHBIX YPABHEHUSAX
Mexay ruapokcusiom xenesa (L) u cepHoil KUCIOTHI paBHBbI:
a. 16 m 22; B. 28 uls;
6.22 u8§; r. 14 u 10. IlpuBenure peuieHue.
6. B ypaBHeHMH peakUUMU OKCHJAa QIIOMUHHS M CEPHOW KHCIOTHI CyMMa
koa(hureHToB nepes hopMynaMu CHIIBHBIX 3JIEKTPOJIMTOB PaBHA:
a. 3; B. 5;
0. 4; r. 6. [IpuBenute pemnieHue.
7. MOHO 1 XpaHUTh IIETOYHbIE PACTBOPHI B AIFOMUHHUEBOI MOCY/E:
a. MOYKHO: QJIFIOMUHUH CO IIEJOYHBIMHU PACTBOPAMHU HE PEATUPYET;
0. MOXHO: AIFOMUHUMN TOKPBIT OKCUHOM TJIEHKOM;
B. HEJIb34: AIFOMUHUIN pacTBOPSAETCS B LIEI0YaX.
8. B peakuuu, nporekaroieit mo cxeme: Ag + HNO; —P>.... npoaykramu peakuuu
SIBJISIFOTCSI:
a. Ag NO; u Hy;
0. Ag NOs; NO,; H,0;

B. peakiusi He UACT, T.K. cepedpo B PSAAY AKTUBHOCTH CTOUT ITOCIIC
BOJIOpPO/IA.
9. Kakas mapa okcuzoB He OyJIET pearupoBaTh MEXIy COOO:
a. MgO u CO,; B. BaO u MnO;

6. Na,O u CrOs;
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10. Kaxkwue BemniecTBa HEOOXOAMMO B3SITh, YTOOBI OCYIIIECTBUTH MEPEXOI:
Cr’* + 30H —» Cr(OH);
a. C F2(SO4)3 151 Hzo,
6. CrCl; u NaOH;
B. Cl"zOg n NaOH .
Bapuanm 2
[IpounTaiiTe BHUMATENIBHO 3aJaHKE, TMOIyMaiiTe, BHIOEPUTE B MPEAJIOKEHHBIX
OTBETaX OJUH TMPaBUIBHBIA M COOTBETCTBYIOIIYIO OyKBY BBIMHUIINTE B TAOIHIy Ha
ornelbHOM Jucte. lIpu olleHMBaHMM TecTa He Oydym 3acYUmaHbvl OTBETHI
WCIIPABJICHHBIE, a TAKKE C TIOJIHBIM MEPEUMCICHUEM BCEeX OYKB BapHUaHTOB OTBETA.
1. Aromuslii paguyc B psay O - S - Se - Te 3axkoHOMEpHO:
a. YMEHBIIIAETCS; B. YMEHBIIIAETCs, a 3aTEM BO3PACTacT;
0. BO3pacraer; T. BO3pacTaeT, a 3aTeM MOSBIIICTCS.
2. llenouyHble METAILIIBI OOBIYHO XPAHST MO/JI CJIOEM KEPOCHHA, T.K.:
a.  MX IJIOTHOCTb MEHBIIIE BOJbI, HO OOJIbIIIE TIJIOTHOCTH KEPOCHHA,
0. KEPOCHH- UCTIApsIeTCA MEJIJICHHEE, YeM BOJIa;
B. JUTSL TIPEAOTBPAIICHUSI B3aUMOJICHCTBUS METAJUIOB C KUCIOPOJIOM
Y BOJIOM.
3. Ilpwm pa3baBneHNM CEpHOI KUCIOTHI, BCET1a MPUIMBAIOT €€ K Bojie. Yem
OITacHO pa3daBieHUE KOHIeHTpupoBaHHON H,SO, mpuiamBaHueM K HEH BOJIBI:

a. MOYET BOSHUKHYTbH MOXKAp;
0. MOYET BBIJICTUTHCS SITOBUTHIN ras;
B. MOXET MPOU30UTU pa3OpbI3TUBaHUE PACTBOPA.

4. Kosddunmentsr mnepen GopMynamMu BOCCTAHOBUTENS U OKUCIUTENS B
ypaBHeHUH peakunn, cxema kotopoi: P + KC10;—P KCI1 + P,05
a.5u6; B.3u5;
6.6u5; r.5u 3. IlpuBegute pemieHue.
5. CymmbI Beex K03 (GUIIMEHTOB B TIOJHOM U COKPAIIEHHOM HOHHBIX YpaBHEHUSX
peakiuu Mexy xjaopuaom Oapus u cyiabdarom meau (I1) paBHbI:
a.7u 7, B. 12 u 6;
6.9mu3; r.9m7.
6. B ypaBHeHMM peakIUMU OKCHIA aJIOMUHHS C CEPHOM KHCJIOTOM CymMMma
kod(pdunreHToB nepea GopMysoil HeAIEKTPOIUTa paBHA:

a. 3; B. 5;
0. 4; r. 6. [IpuBenuTe pelieHue.
7. B 2JIEKTPOTEXHUKE UCTIONB3YIOT CieAyrolee (GU3nueckoe CBOMCTBO alFOMUHUS:
a. JIEKTPOIPOBOJIHOCTH; B. INIACTUYHOCTb.
0. KOBKOCTB;

8. Ilpu B3auMOACHCTBUMU M30BITKA KOHIIEHTPHUPOBAHHON CEPHON KHUCIOTHI C
MEJIBIO TIPU HATPEBaHUM OyIyT MOJyYCHBI:
a. CuSO,SO, u Hy; 6. CuOu H,S. B. CuSO,, H,O u SO,;
9. B peakuuun Zn + H,SO4 (pa36.) —P> ... BoccTaHaBIMBAETCS:
a. BOAOPOZ; r. uuHK. IIpuBenure pemienue.
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0. cepa;

10. 3akoHunte  ypaBHenue  peakiuu  FeCl;#+NaOH-...,  paccraBbre
KO3 (PUIIMEHTHI U 3aMUIIKUTE COKPAIIEHHOE HOHHOE ypaBHEeHUE. OHO COACPKUT:
a. 2 MOHA ¥ OJIHY MOJIEKYIIY; B. 2 HOHA U 2 MOJIEKYJIBI.

0.4 nona u 1 moinekyiy;
Anzopumm oyeHueaHUs KOHMPOJIbHOU PAOONLbL.
3a kaxkzoe 3aganue 1 6ami. Beero 10 6amnos. 10-9 6amioB- «5», 8-7 0aUioB —
«4», 6-5 6ammoB —«3».
2. Oprannyeckass Xumus

Temvr 1, 2. OcHo6Hble noHAmMUA OpP2AHUYECKOU XUMUU U MEOPUA CHPOEHUsA
OP2AHUYECKUX COCOUHEHUU. Y21e6000p00bl U UX HPUPOOHbBIE UCHOUYHUKU.
Koumpononas paboma Ne 6.

Bapuanm 1
UYacts A. TectoBble 3a7aHus ¢ BBIOOpOM OTBeTa. 3a 3ajanue 1 6amn
1.  Vxkaxwute o0uryro popMyiry apeHOB

1) CnHZn +2 2) CnH2n 3) CnHZn—Z 4) CnH2n -6
2.  VYxaxuTe K Kakomy kimaccy otHocutes YB ¢ popmynoit CHz — CHj
1) ankaHoB 2) aJIKeHOB 3) anKuHOB 4) apeHoB

3. VkaxuTe Ha3BaHHUE M30MEpPa JJIs BemecTBa, (opMysia KOTOPOTO
CH2 =CH- CH2 — CH3

1) 2- meTmiOyTeH- 2 2) Oyrten- 2 3) 6yran 4) oytun- 1
4, VkaxxuTe Ha3BaHUE ToMoJjora JJjs reaTaauena 1,3
1) 6yranuen -1,2 2) 6yranuen-1,3 3) nponanuen-1,2 4) nentaanen-1,2

5. VkaxuTe Ha3BaHHWE BEIIECTBA, IJIsI KOTOPOTO XapaKTepHA PEaKIlvs 3aMeIeHuUs
1) 6yran 2) 6yten-1 3) 6yTuH 4) 6yranuen -1,3
6. VYkaxuTe Ha3BaHHWE BEIIECTBA, IJIsI KOTOPOTO XapaKTepHA PEaKIHs TUIPUPOBAHUS

1) mponien  2) mpoman  3) aTaH 4) Oytan

t  NiH
7. VYkaxute popmyny BemecTBa X B 1ienouke npespamenniit CHy — X — C,Hg
1) CO, 2) C,H, 3) C3Hg 4) CoHe

8.  Vkaxute, KaKylo peakiiio IPUMEHSIOT sl mofyueHus Y B c Oonee IiMHHOM
LEMNbIO

1) Bropua 2) KyuepoBa 3) 3aiinieBa 4) MapKOBHUKOBA

9.  Vkaxute (hopMyJibl BEIIECTB, KOTOPbIE BCTYNAIOT B PEAKIIUIO APYT C APYTrOM

1) C2H4 151 CH4 2) C3H8 151 H2 3) C6H6 151 HZO 4) C2H4 151 H2

10. Omnpenenute KOIMYECTBO YTIEKUCIOrO ra3a, 00pa3yrolerocs mpyu nojJHoM
CrOpaHHU METaHa

1) 1 monb 2) 2 MOJIb 3) 3 Monb 4) 4 monb

11. CkonpKo JUTPOB YTJIIEKUCIIOTO Tra3a o0pa3yeTcs mpu CKuraHnuu 4,2 r mporeHa

1) 3,36 1 2) 6,36 1 3)6,72 1 4)342n
Yacte b. 3amanus co cBOOOIHBIM OTBETOM
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12. Tlepeuuncnaure 06J1aCTH MPUMEHEHUS AIKEHOB. 2 Ganna

13. Hanummre ypaBHEHUSI XUMUYECKUX PEAKIIUI IJIs1 CIeAYIOIIUX MPEBPaICHUN:
6 OanoB

CH4 — CH3C| — CZHG — C2H5N02

JlaliTe Ha3BaHUS IPOAYKTaM PEaKINu

Yacrts C. 3agaua

14. BriBenute MoneKysipHyto Gpopmyny YB, maccoBast nons yriepoaa B KOTOpOM
coctaBiseT 83,3%. OTHOCUTENbHAS TUIOTHOCTD IMAPOB ATOTO BEIIECTBA M0 BOJOPOIY
cocraBisieT 29. 4 bamwna

Bapuanm 2
UYacts A. TecroBble 3a7aHus ¢ BBIOOpOM OTBeTa. 3a 3ajanue 1 6amn
1. Ykaxwure o01ryto GopMyiy aJTKeHOB
1) CnHZn +2 2) CnH2n 3) CnHZn—Z 4) CnH2n -6
2. VYkaxure K Kakomy kinaccy otHocutest YB ¢ popmynoit CH; — C = CH,
|
CH;
1) ankaHoB 2) aJIKeHOB 3) anKuHOB 4) apeHoB
3. YkaxuTe Ha3BaHME U30Mepa Jis BemecTBa, popmyna koroporo CHz — C =C — CHj
1) neHTHH-2 2) Oyran 3) 6yten- 2 4) Oytun-1
4. VYkaxure Ha3BaHUE rOMOJora i OyTaHa
1) 6yren 2) OyTtuH 3) nmpomnan 4) nponeH
5. VYxkaxuTe Ha3BaHHUE BEIIECTBA, /Il KOTOPOTO XapaKTepHA peaklus 3aMeIeHUs
1) rekcan 2) rekceH-1 3) rekcun-1 4) rekcaguen-1,3
6. VYKaxuTe Ha3BaHUE BEIIECTBA, ISl KOTOPOTO XapaKTEpHa peaklus TUAPUPOBAHUS
1) Meran  2) mpomaH 3) mporeH 4) atan
1. VYkaxure popMyny BemecTa X B IIEMOYKE MMPEBPAIICHHIMA
C3Hg - CH, = CH — CH, *#¢'— X
1) CH,CI - CHCI-CH; 2)CH3;—CCl,—CH; 3)CH3;—CHCI-CH; 4) CH.CI
— CH; — CHj3;
8. VYKaxxkure, COrJIaCHO KaKOMY MPABHITY OCYIIECTBISETCS TPUCOCTUHEHUE
raJIOreHOBOIOPOJIOB K HECUMMETPUYHBIM aJKeHaM
1) Bropua 2) KyuepoBa 3) 3aiineBa 4) MapKOBHUKOBA
9. VYkaxute popMyIibl BEIIECTB, KOTOPbIE BCTYMAIOT B PEAKIIUIO APYT C APYTOM
1) C3H8 151 02 2) C2H4 151 CH4 3) C4H10 u HCI 4) C2H6 151 HZO
10. Onpenenute, KOIMYECTBO YIIECKUCIIOr0 ra3a, 00pa3yromierocs mpu mojHoM
CrOpaHHH 3TaHa
1) 1 monb 2) 2 MOJIb 3) 3 Monb 4) 4 monb
11. Ckonbko B rpaMmax MmapoB BOJABI 00pa3yeTcst mpH Ckuranuu 5,8 T Oyrana
)or 2)15r 3) 12r 4)18r
Yacts b. 3amanus co cBOOOAHBIM OTBETOM
12. [lepeuncnure o0IacTu MPUMEHEHUS AJTKAHOB. 2 Ganna
13. Hanummre ypaBHEHN XUMUYECKAX PEAKIIUM IS CIIEAYIOINX ITPEBPAILCHNN:



6 GamioB
Can — CzHZ — C6H6 — C6H5N02
JlaiiTe Ha3BaHMsI IPOTYKTaM peaKLUu
Yactp C. 3amaua

14. BriBenute MomnekysipHyto Gpopmyny ¥YB, maccoBas nons yriepoaa u Bonopoaa B
KOTOpoM cocTaBiisitoT 81,82% u 18,18% . OTHOCHTENBHAS INTIOTHOCTH MAPOB 3TOTO
BEILECTBA 10 BOJIOPOY COCTABIISIET 2.
4 6anna

Bapuanm 3
Yacte A. TecToBble 3aaHus C BLIOOPOM OTBeTa. 3a 3aaanue 1 Ga.

1. Ykaxwure o01ryto GopmMyny aqTKHHOB

1) CnHZn +2 2) CnH2n 3) CnHZn—Z 4) CnH2n -6
2. Ykaxure K Kakomy kiaccy otHocutcs YB ¢ popmynoit CsgHs — CHj
1) ankaHoB 2) aTKEeHOB 3) anKUHOB 4) apeHoB
3. VYkaxuTe Ha3BaHUE U30Mepa Il BellecTBa, popmysia KOTOPOTo
4, CH;3; — CH-CH; — CH;
|

CH;

1) 6yran 2) 2- meTunnponaH 3) 3- MeTWITIEHTaH 4) nenran

4. VYkaxure Ha3BaHUE romoJjora ajg OytuHa- 1

1) 6ytun- 2 2) NEeHTUH- 2 3) nentun- 1 4) rekcuH- 2
5. VxkaxuTe Ha3BaHHE BEIIECTBA, /11 KOTOPOTO XapaKTepHA peaKkius 3aMeIICHUS
1) rexcan 2) rekcen-1 3) rekcun-1 4) rexcanuen-1,3

6. VYkaxuTe Ha3BaHHWE BEIIECTBA, IJIsI KOTOPOTO XapaKTEpHA PEaKIHsl MOJTUMEpHU3aliu
1) 6yramuen-1,3  2) Oyran 3) 6eHzon  4) HUKJIOTEKCaH
+ H2504 +HCI
7. Yxaxute popmyiy BemecTBa X B rienouke npespamennit C,HsOH — X — CHjz —
CH, CI

1) C,H, 2) CyH, 3) CoHe 4) CsHe
8. YkaxuTe Ha3BaHUE PEAKIIUU MIPUCOCIUHEHUS K alleTUIICHY BOJIbI
1) Bropua 2) KyuepoBa 3) 3aiiuena 4) MapKOBHHUKOBA

9. Yxaxure HOpMyJIbl BEIIECTB, KOTOPBIC BCTYNAIOT B PEAKIIHIO APYT C IPYTOM

1) C2H6 u HCI 2) C2H4 n C|2 3) C2H16 u HZO 4) CGHG u HzO

10. Onpenenute, KOIMYECTBO YIIIEKUCIIOTO ra3a, 00pa3yomerocs mpu MoJTHOM
CrOpaHUU ITCHA

1) 1 monb 2) 2 MOJIb 3) 3 Monb 4) 4 monb
11. CkonbKO JUTPOB YTIAEKUCIOTO ra3za o0pasyercs, Ipu CXKUraHuu 6,8 T MeHTHHA
1)3,36 1 2)11,2n 3)6,72 n 4)3,42 n

Yacte b. 3amanus co cBOOOIHBIM OTBETOM
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12. Tlepeuuncnaute 06JacTH MPUMEHEHHUS AIKUHOB. 2 Ganna

13. Hanummre ypaBHEHUSI XUMUYECKUX PEAKIIUI JIJIs1 CIeIYIOIUX MPEeBPaLICHUN:
OaJIoB

CH4 — C2H2 — C6H6 — C6H5C|

JlaliTe Ha3BaHUS IPOAYKTaM PEaKINu

Yacts C. 3amaua

14. BriBenute MonekyspHyto Gpopmyny ¥YB, maccoBas nons yriepoaa u Bonopoaa B
KOTOPOM cocTaBsItOT 92,31% u 7,69% . OTHOCHUTENBHAS INIOTHOCTH [TAPOB 3TOrO
BEIIECTBA MO BOJOPOIY COCTABISET 13.
4 6anna

Bapuanm 4
Yacte A. TecToBbie 3a1aHus ¢ BHIOOPOM OTBETa. 3a 3aaaHue 1 6aJan

1. Ykaxwure o01ryto GopmMyy alKkaHOB

1) CnHZn +2 2) CnH2n 3) CnHZn—Z 4) CnH2n -6

2. VYkaxure K Kakomy kinaccy otHocutest YB ¢ popmynoit CH = C — CHj

1) ankaHoB 2) aTKEeHOB 3) anKUHOB 4) apeHoB

3. YkaxuTe Ha3BaHUE U30Mepa JiJs BemecTBa, hopmyna kotoporo CH, = CH - CH =
CH,

1) 2- meTunOyTaaueH -1,3 2) Oytun- 1 3) Oyren- 1 4) Oyrtan

4. VYxkaxure Ha3BaHUE TOMOJIOTA IS 2- METUJIIIPONIaHa

1) 2- meTunOyTaH 2) 2- meTriiOyTEH -1 3) nmpomnan 4) nponeH

5. VYkaxuTe Ha3BaHUE BEIIECTBA, /ISl KOTOPOTO XapaKTepHa peaKiusl ThipaTaluu

1) anetuiex 2) OyTtaH 3) noauATUIICH 4) nukI00yTaH

6. VYKaxuTe Ha3BaHUE BEIIECTBA, JJI1 KOTOPOTO XapaKTepHa PeaKiUs MPUCOESTUHEHUS

1) meran  2) mpomaH 3) mporeH 4) atan

t, C axtus.

7. VYxaxute ¢popmyiy BemectBa X B nenouke npespamenniit CHy — C,Hy ---—— X

1) CeHg  2) CsHyy 3) CeHs— CHz  4) CeHyo

8. Ykaxute, COIIACHO KAKOMY MPABUJTy OCYILECTBIIAECTCS OTUIEIUICHUE
raJIor€HOBOJ0pOAa

1) Bropua 2) KyuepoBa 3) 3aiinieBa 4) MapKOBHUKOBA

9. VYkaxure (opMyJibl BEIIECTB, KOTOPbIE BCTYNAIOT B PEAKIIMIO APYT C APYTOM

1) CH4 )51 H2 2) C6H6 151 H20 3) CZHZ n H20 4) C2H6 u HZO

10. Onpenenute, KOJIMYECTBO YIIIEKUCIIOTO ra3a, 00pa3yromerocs Ipyu mojJIHoM
CrOpaHuu 3THHA

1) 1 monb 2) 2 moib 3) 3 monb 4) 4 monb

11. CkosbKO JTUTPOB KUCIOPOIa OTpeOyeTCs sl CKUTranus 8,4 T TeKceHa

1) 20,16 n 2)10,12 1 3)21,16 n 4H 11,12 n

Yacts b. 3amanus co cBOOOTHBIM OTBETOM

12. Tlepeuucnute o06acTv MPUMEHEHUS aPEHOB. 2 Gamna

13. Hanuummnre ypaBHEHUS XUMUYECKUX PEAKLIMM JIJIS CIETYIOUX IPEBPALICHUI:
6 OamioB

C,HsOH — C,Hy; — C,HsCl — C4H,y  [laliTe Ha3BaHUS POAYKTaM PEAKITUH.

6
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Yacte C. 3agaua
14. BriBeaute MoJekyisipHyto Gpopmyiny YB, MaccoBas 10 yriiepoia 1 BOAOPOia
B KOTOPOM cOCTaBIIOT 85,7% u 14,3% . OTHOCUTENBHASA INIOTHOCTH TAPOB ATOTO
BEII[ECTBA 10 BOJIOPOJY COCTaBIsieT 28.
4 Ganna.

Anzopumm ouyenueanus KOHMPOJIbHOU PAOOM L.
«5» - 17 —23 6amios (76 - 100%);
«» - 11— 16 6amnos (47 — 75%);
«3» - 810 6ammoB (34 — 46%);

«2» MeHee 8 6aIoB.

Tema 3. Kucnopoocodeprcawyue opzanuueckue coeOuHeHus.
Konmponvnasa paboma Ne 7 .
Bapuanr 1

1.Onpenenure Kiacchl OPraHUYECKUX COCIWHEHUM, YKa)KUTE€ HA3BAaHUS BEILECTB:
C4,HyOH, HCOOH, C,HsCOOCHj3;, CH3-CH,-CO-H.

2.3aKOHYNTE YpaBHEHUS PEAKIUH. YKaKUTe Ha3BaHUS BCEX BEIIECTB M YCIOBHS
MPOTEKAHUS XUMUUECKUX PEaKIUi:

a) CH3-CH,-COH + Hyp----> .. .;

0) HCOOH + KOH ----- >

B) CH3;0OH + HCI1----- >

r) CH3;COOH + Op----- >

3. CocraBbTe YpaBHEHUS peakuun CXEMBI IIPEBPALLICHUM.
Ykaxure Ha3BaHUs BCEX BEILIECTB U yCJIOBUS MPOTEKAHUS
XAMHUYECKUX PEAKIUH.

CHy4--->C,H,--->CH;3COH--->CH;3;COOH--->(CH3C0OO0),Ca--->CH3COOH--->
CH3COOCHj3--->CH3;COONa.

4. Brruncnure Maccy KUCIOTHI, OdydYeHHOU npu HarpeBaHuu 110 r 50%-ro
pacTBopa nponaHais ¢ U30bITKOM aMMHAYHOTO PACTBOpa OKCHUa cepedpa.

Bapuanm 2

1. Onpenenute KJ1acChl OPraHMUECKUX COCAMHEHUN, YKAKUTE Ha3BaHUS BEIIECTB:

CsHs OH, CH3COH, CH3COOC,Hs, CH3-CH,-COOH.

2. 3aKOHYMTE YpaBHEHHUS PEaKIMi. YKaKUTE Ha3BaHUS BCEX BEIIECTB M YCIOBHS
MPOTEKAHUS XUMUUYECKUX PEaKIUN:

a) CH3-CH,-COH + Cu(OH),---> ... ;

6) HCOOH + K,CO3---->... ;

B) CH3;0H + HCOOH ---->..;;

r) CH3C(OH + Ogp---->... .
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3. CocraBbTe ypaBHEHHUSI peakiuii CXEMBI IpeBpaIeHui.
Ykaxute Ha3BaHUs BCEX BEIIICCTB U yCIIOBUS IPOTEKAHUS
XUMHYECKUX PEaKIIHA.

C,Hg --->C,HsC1 ---> C;HsOH ---> CH3COH ---> CH3COOH ---> CH3COOC;H7 --->
C3H7-OH ---> CH;3-CH,-COH.

4. Briuncnure Maccy ocajaka, noiydeHHoro npu HarpeBanuu 400 r 40%-ro pactBopa
dopmanmHa ¢ m30bITKOM THapokcuaa meau (11).

Anzopumm oyeHugaHus KOHMPOAbHOU PAOOMbL.

1 3agaHue — 3a KaxJblil MpaBUWIBHBIN OTBET 1 Oayu, utoro 4 Oamia; 2 3agaHue — 3a
Ka)kJI0€ 3aJaHue 1o 2 Oamia, utoro 8 0aaiaoB; 3 3amaHue - 3a HamucaHUe KaKJIoro
ypaBHeHus1 1 Gamr, utoro 7 6amios; 4 3aganue — 5 6ayuioB (3amucaHo yciaoBue — 106aim,
3amucaHo ypaBHeHHMe - | Oayi, HaljieHa Macca pacTBOPEHHOrO BemiecTBa - 1 OGai,
OTIPEICIICHO KOJIM4YecTBO opmasinHa 1 — Oasul, onpenesieHo koimdecTBo okcuaa meau (1)
— 16amn, onpenenena macca okcuaa meau (1) — 16amn).

Bcero 3a koHTposbHYI0 paboTy — 24 6amna. 24-22 6amna — «5»; 21-19 6amnoB — «4»;
18- 16 6aymoB — «3».

Tema 4. Azomcooeporcanjue opeanuueckue coeounenus. Ilonumepei.
Koumponwvuas paboma Ne 8.
Bapuanm 1

1. CocraBbTe CTPYKTYpHYIO (hopMmyity:

2-aMHUHOIIPOITAHOBOW KHCIIOTHI.

CocraBbTe 1151 3TOT0O BellecTBa (GOpMysbl U30MEPOB (MO OJHOMY Ka)XJAO0ro BUIA) U
0N KANIIIETo TOMOJIOTA.

YKaXuTe uX Ha3BaHUs [0 MEXIYHAPOJHON HOMEHKJIIATYpE.

2.1ToueMy aMHUHBI IPEACITBHOTO Psijia SIBISIOTCS OPTaHUYECKUM OCHOBAHUSIMU?

OO6oCHYHTE OTBET.

3.CocTtaBbTe YpaBHEHHsI PEAKIIMI CXEMbI IPEBPAIICHUHN. YKaKUTE yCIOBUS POTEKAHUS
XMMHUYECKUX PEaKIUM:

METaH —> HUTPOMETAaH —> MCTUJIAMHUH ------- >XJIOpUAMETHIIAMMOHMS

4. BriBenuTe opMyity TpeTHYHOTO aMHHa, cofepsxaiiero 65,75% yranepona,
15,07% Bonmopona u 19,18% a3ora. OTHOCHTENBHAS IOTHOCTH BEMIECTBA 110 BO3AYXY
paBHa 2,52.

Bapuanm 2
1.CoctaBbTe CTPYKTYypHYIO (hOpMYITy
2-aMUHOOYTaHO-BOW KUCIIOTHI.
CocraBbTe nJ1s1 9TOTO BemecTBa (GOpMYyIIbl H30MEPOB (IO OAHOMY KaXKIOTO BHUAQ) W
OJIvyKalIero roMoJiora.

YKaXuTe uX Ha3BaHUS [0 MEXIYHAPOJHON HOMEHKJIATYPE.
2.1Touemy aMHHBI apOMATHYECKOTO Psiia SIBISIIOTCA OY€Hb CIA0BIMH OPTaHHMYECKUMH
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ocHoBaHUsIMU? OOOCHYITE OTBET.

3.CocTaBbTe ypaBHEHHUS PEAKIIMI CXEMbI TPEBPALICHUHN. Y KaKUTE YCIOBUS TPOTEKAHUS
XUMHUYECKUX PEAKIIHIA:

ATaH —>> XJIOP3TaH —> 3TUJIAMUH —> XJIOPUIITUIIAMMOHUN

4. BriBeaute hopMyty opraHHuUECKOT0o COeAMHEHUs, coaepxariero 38,7%
yraepoaa, 16,2% Bogoponaa u a30t. OTHOCHUTENbHAS IJIOTHOCTH BEIECTBA 10 BOJAOPOIY
paBHa 15,5.

Anzopumm oyeHusanus KOHMPOIbHOU padomol.

1 3aganue- 7 6annoB; 2 3aganue — 2 O0amna; 3 3aganue — 6 6ayuioB; 4 3aganue — 40aia.

Htoro 19 6amnos. 19-17 6amnoB — «5»; 16-14 — «4»; 13-11 — «3».

Pazoen 2. Opzanuueckasn xumusi.
Koumpononas paboma Ne 9.

KonTponbHas paboTa coctaBieHa B (hopMe TECTa U COCTOUT U3 TPEX YacTel: yacTb A -
C OJIHUM IPABUJIbHBIM OTBETOM, 4acTh b - ¢ BLIOOPOM HECKOJIBKUX MPABUIBHBIX OTBETOB U
yactb C - co cBo0OAHBIM 0TBeTOM. Bpems niis pemenust — 1,5 gaca.

Bapuanm 1
Yacms A
A 1. O6mas popMyna aJKHUHOB:
1) Cn H2n 3) CnHZn-Z
2) CnH2n+2 4) CnHZn-G

A 2. Ha3zBaHue BerecTBa, (popMysa KOTOPOTro
CH; —CH, —CH (CHg)— C=CH
1) rekcun -1 3) 3-meTHarekcuH-1
2) 3-MeTHITNeHTHH-1 4) 3-MeTHINCHTUH-4
A 3. Bug ruGpuanzaiuu 3JIeKTpOHHBIX OpOUTasell atoMa yriaepoja, 0003Ha4YeHHOTO
3BE3/104KOHi B BemecTse, popmyna koroporo CH,= C'= CH,

1) sp° 3) sp
2) sp 4) He THOPHUIN3UPOBAH
A 4. B MoJieKyJiax KaKoro BEIIeCTBa OTCYTCTBYIOT T-CBSI3U?
1) aTuna 3) sTeHa
2) u3o0yTeHa 4) HUMKJIONIEHTaHa
A 5. 'omonoramu sIBISIFOTCS:
1) Mmeranon u peron 3) TIMUEPUH U STUJICHTJIUKOJIb
2) OyTuH-2 u OyTeH-2 4) 2-MeTUINPONCH U 2-METUJITICHTaH
A 6. I3oMepamu SIBIISFOTCS:
1) 6eH30u1 1 TOIYOI 3) yKCyCHasi KMCJIOTa U 3TUiadopMuar
2) 9TaHOJI U TUMETHIIOBBIN d(pup 4) ata”ous u peHo

A 7. Okpacka cMmecH rautepuna ¢ ruapokcuaom meau (I1):
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1) rony6as 3) kpacHas

2) SIPKO CUHSS 4) ¢puoneroBas
A 8. AHWIHMH U3 HUTPOOCH30JIa MOHO TOTYYUTh TPU TOMOIIH PEaKIUU:
1) Bropia 3) Kyueposa
2) 3uHuHa 4) JleOenena

A 9. Kakmne BEIICCTBA MOXXHO HUCIIOJIB30BaTh JJIA ITOCICA0BATCIIBHOI'O

OCYILECTBIICHHUS CIIEYIOIINX MPEBPAICHHUIM
C2H5C| — C,H5s0H — C,Hs0Na

1) KOH, NaCl 3) KOH, Na
2) HOH, NaOH 4) O,, Na
A 10. O6BEM yriekucaoro ra3a, 00pa3oBaBIIUNACS MTPU TOPEHUH 2 J1 OyTaHa
1)2n 3)5n
2)8 1 4)4 n
Yacms b

b 1. YcraHoBHUTE COOTBETCTBHE MEXTY MOJICKYIISIPHON (hOPMYJIONH OPraHMIECKOTO
BEIIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) CsHy9Os5 1) ankuHbI

b) CsHg 2) apeHbl

B) CgHyp 3) yrieBobl

I') C4H100 4) npoctbie 3Gupbl

5) MHOTOATOMHBIE CITUPTHI

b 2. ®enon pearupyer ¢

1) kucnopogom

2) 6eH30110M

3) TUAPOKCUIIOM HATPUS

4) XJI0pOBOJIOPOJIOM

5) HaTpuem

6) oxcugom kpemuus (IV)
b 3. U nns sTunena, u juist 0eH30J1a XapaKTepHbI

1) peakuust rugpUpOBaHUSA

2) HaM4Me TOJBKO T-CBSI3€H B MOJIEKYJIaX

3) sz—rn6pwm3aunﬂ aTOMOB YTJIEpOJa B MOJICKYJax

4) BBICOKAsi paCTBOPUMOCTH B BOJIE

5) B3auMoIeCTBUE C aMMHAYHBIM pacTBOpoM okcuza cepedpa (1)

6) ropeHue Ha BO3/IyXe
b 4. MonekynsipHas ¢popmMyia yrieBo10poaa, MaccoBast 10Jis yriepoia B KOTOPOM

83,3%, a oOTHOCUTENbHAS UIOTHOCThH MAPOB MO BOAOpOAY 36

Yacmos C

C 1. Hanumure ypaBHEHUs pEeaKIHii, C TOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTD

IPEBPALLIECHUS 10 CXEME

CaC2 — Csz — CGHG — C6H5N02 — C6H5NH2
!
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C2H4 — C2H5OH
C 2. Paccuuraiite MacCCy CJIOKHOT'O 3(1)1/Ipa, IMOJTYYCHHOTI'O IIpU BBaHMOIIefICTBHH 46T
50% pacTBOpa MypaBBHHOﬁ KHUCIIOTBI MW 3THUJIOBOI'O CIIMpPTA, CCJIHW BbIXOI
IMpOAYKTA pCaKIIMU COCTABJIACT 80% ot TCOPCTUUCCKHN BO3MOIKHOIO.

Bapuanm 2
Yacmo A
A 1. O0mas hopmyma anKagnueHOB:
1) Cn H2n 3) CnHZn-Z
2) CnH2n+2 4) CnH2n-6

A 2. HazBanme BemiecTBa, popmMyiia KOTOPOTO
CH3;—CH(CH3)—CH=CH—CHj3;

1) rexcen-2 3) 4-MHTHIITICHTEH-2
2) 2-MEeTHUITICHTEH-3 4) 4-MeTUINICHTUH-2
A 3. Bujg ruGpuausaiuu 3JIeKTPOHHBIX OpOUTaJIe aTOMOB yTriepojia B MOJIEKYJie
OeH3oma
1) sp° 3) sp
2) sp° 4) He TUOPUIU3UPOBAH
A 4. TonbKO G-CBSI3U NPUCYTCTBYIOT B MOJIEKYJIE
1) MmeTunOGeH301a 3) 2-mMTHi0yTeHa-2
2) n3o0ytaHa 4) aueruneHa
A 5. 'oMonoramu ABASIFOTCA
1) oTeH u MmeTaH 3) uuknoOyTaH u OyTaH
2) nponaH u OyTaH 4) 3TUH U 3TEH
A 6. U3oMepamu ABISIOTCA
1) MeTUIIpPOIIaH U METUIITPOTIEH 3) MeTaH u 3TaH
2) 6yren-1 u nenTen-1 4) meTwiriponad u OyTaH
A 7. Okpacka cMecu anbaeruaa ¢ rugpokcugom menu (I1) (mpu HarpeBanun):
1) romyGast 3) kpacHas
2) cunss 4) puoneronas
A 8. YKCYCHBIN ajbJeTu/] U3 alleTUIeHa MOKHO TIOJyYUTh MPU TTOMOIIU PEAKITUH:
1) Bropia 3) Kyueposa
2) 3uHuHa 4) JleGenera

A 9. Kakue BelecTsa MOYKHO UCITOIB30BaTh IS TOCJIENOBATEILHOTO
OCYIIIECTBIICHUA CICAYIOIIMX MPEBpPAICHUM
C2H5OH — C2H5C| — C4H10

1)NaCl, Na 3) O,, Na
2) HCI, Na 4) HCI, NaOH
A 10. O6BEM KHCIIOPOIa, HEOOXOUMBIH JIJISI COKUTAHUS 2 J1 METaHa
1)2n 3)10n
2)4n 4) 6 n
Yacmoe b

b 1. YcranoBuTe cOOTBETCTBHE MEXKTy MOJEKYISIPHON (DOPMYJITIO OPTaHHIECKOTO
BEILIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS



A) C¢HgO 1) omHOATOMHBIE CLIUPTHI

b) C¢H1,06 2) MHOTOATOMHBIE CITUPTHI
B) C3HgO 3) yraeBojsl
I') C.HgO;, 4) penonsl

5) kapOOHOBBIE KUCIOTHI
b 2. MeTrananbs MOXET pearupoBaTth €
1) azoTom
2) aMMUa4YHbIM pacTBOpPOM okcujia cepedpa (1)
3) dbenonom
4) TosIyOJIOM
5) HaTpuem
6) BOJIOPOJIOM
b 3. I nns metaHa, U 1151 TPONeHa XapaKTEPHBI
1) peakuuu 6GpoMUpOBaHUS
2) Sp-THOpUAM3AIK ATOMOB YIJIEpOia B MOJICKYIax
3) Haju4Ke m-CBA3EH B MOJIEKYJIaxX
4) peakiusi TUIPUPOBAHUS
5) ropeHue Ha BO3yXe
6) Manasi paCTBOPUMOCTb B BOJIE
b 4. MonekynsipHas popMysia OpraHMueCcKOro BeIIeCTBa, C MACCOBOM J0Jei
yraepoaa 51,89%, sonopona 9,73% u xnopa 38,38%, oTHOCUTENbHAS TNIOTHOCTD
€ro mapos Io Bo3ayxy 3, 19
Yacms C
C 1. Hanumure ypaBHEHUS pEaKU, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH
MIPEBPAILICHUS] IO CXEME
C2H6 - C2H5C| — C2H5OH - CH3COH — CH3COOH
!
C,H, — C,HsBr
C 2. Kakas macca stunanerarta oopasyetcs npu B3aumoaeiictsuu 60 T 80% pactBopa
YKCYCHOM KHCJIOTHI C 3TUIIOBBIM CIIMPTOM, €CIIU J0JIs1 BBIX0OJa Aupa COCTaBIsET
90% ?

Anzopumm oyeHuganus KOHMPOAbHOU PAOOMbL.

KoHTponbHas paboTa cocTaBieHa Ha OCHOBE 0053aTEIbHOIO MHUHUMYMa COJIEp KaHUs
Kypca XMMHUH, COCTOUT M3 Tpex vacte A, b, C. Hactb A - ¢ OOHUM NOpPaBUIbHBIM
co

OTBETOM, 4acTh b - ¢ BBHIOOPOM HECKOJIbKUX TMPABHIBHBIX OTBETOB W YacTh C -
CBOOOTHBIM O0TBeTOM. Beero 8 BapruaHTOB.
UYacts A. TectoBble 3a1aHus ¢ BbIOOpoM oTBeTa. 3a 3aaanue 1 6an. Beero 10 6amios.

Yacts b. C BBIOOpOM HECKOJBKHX MPaBUJIBLHBIX OTBETOB. 3a 3amanue 20amia. Beero 8
OaJLIIOB.

Yacte C. Co cBoOOaHBIM O0TBETOM. Beero 13 Gaos.
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C1- 3a kaxxmoe NMpaBWIbHO HANKMCaHHOE ypaBHEHHE peakiuu 106ami. Becero 6 6amios.
C2- pacueTHas 3a/1aya: 3aMKUcCh YCIOBUS 3aa4uu — 10aliy, HanmMcaHUue YpaBHEHUS PEaKIIUH -
1 OGami, ompeneneHre Macchl PAcTBOPEHHOIO BemlecTBa — 1 0Oami, omnpezaelieHue
KOJIMYECTBa MCXOJIHOTO BemlecTBa 1 0asi, onpeneneHre KOJIU4ecTBa MpoayKTa PeaKkiuu -

1 Oann, ompeneneHne Macchl NPOAyKTa — l0aimi, ompeaereHue MPAKTUYECKOW MacChl
npoxaykra 1 6ami. Wtoro 7 6amnos.

MakcumanbHO€e KoJm4ecTBO 0amioB 31.
Kpurepnn oneHok.

«5» - (76 — 100 %) — 31 - 24 6amna

«» - (15—47 %) - 23 - 15 Gamios

«3» - (46-34 %) — 14 — 11 GayoB

«2» - (menee 33%) — 10 u meHbIIe OAIIOB.
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MaTtepHuaJbl IS IPOMEKYTOYHOW ATTECTAIMY IO VICOHOM TUCIUTIIINHE

Bapuanr 1.
Hucmpykyus no eplnoanenuio padomot

Ha Bemomnenue pabotel otBoauTcs 2 yaca (120 munyT). Pabota coctout m3 3 yactei,
BKJTFOUAIOIINX B ce0s1 22 3a1aHMUs.

Yacts 1 comepxut 15 3amanuit (Al1-Al5). K xaxxnomy 3ananuto 1a€rcst 4eTbipe BapruaHTa
OTBETA, U3 KOTOPBIX TOJBKO OJMH BEpHBIN. [Ipy BBINOJIHEHNH 3a/laHUs YacTU | MIPOCTaBbTE
HOMEp BBIOPAaHHOT'O OTBETA B HK3aMEHALIMOHHON padoTe.

YacTts 2 coctout u3 4 3aganuii (B1- B4), Ha koTOpble HY)KHO JaTh KPATKUI OTBET B BUJIE
HaOopa uudp. Jnsg 3agaHuii yacTu 2 OTBET 3alKCHIBACTCS B 3K3aMEHAIMOHHOHN padore B
OTBEIEHHOM JUId 3TOro Mecre. B cilyyae 3ammcu HEBEPHOTO OTBETA 3aUYEpKHUTE €ro u
3aIUIINTE PSAOM HOBBIM.

Yactes 3 Briouaer B cebs 3 3amanus (C1-C3), BBINOJIHEHHE KOTOPBIX MPEANOJIaracT
HaIlMCaHWE TMOJHOr0, Pa3BEPHYTOrO0 OTBETA, BKIIIOYAIOIIETO HEOOXOAUMBIE YpaBHEHUS
peaKuui U pacyETHI.

[Ipu BeimoaHEHUU paboThl BBl MOXeTe Mmosib30BaThCs nepruoaudeckoit cucremoit J1.1.
MenneneeBa, TaOnmuIe pacTBOPUMOCTH COJIEH, KHUCIOT M OCHOBaHUW B BOJIE,
ANEKTPOXUMUYECKUM  PSAIOM  HANpsOKEHUA  METauioB M HENpOrpaMMHUPYEMbIM
KAJIBKYJISITOPOM.

[Tpu BeIMOMHEHUU 3anaHuil Bel MokeTe mosp30BaThesi uepHoBUKOM. OOpaiaem Bariie
BHMMaHUE Ha TO, YTO 3allUCHM B YEPHOBUKE HE OYIyT YUYUTHIBATHCA IPU OLICHWBAHUU
paboTHI.

CoBeTyeM BBINOJIHATH 33JaHUSI B TOM IOPSJIKE, B KOTOPOM OHM JaHbl. JlJIs1 3KOHOMUU
BPEMEHHU NPOITYCKAWTE 3a/laHue, KOTOPOE HE YAAETCS BBINOJHUTE Cpa3y, U NEPEXOAUTE K
cinenyromieMy. Eciam mocne BboimosiHeHHsI Bcel pa®oTel 'y Bac ocranercs Bpemsi, Bbl
CMOKETE BEPHYTHCS K MPOMYIEHHBIM 3aJJaHUSM.

bamsl, monydenHsle BaMu 3a BBINOJIHEHHBIE 3a1aHus, cymMmupyrorcs. Ilocrapairech
BBITIOJTHUTB KaK MOYKHO OOJIbIIIe 3aJaHUN U HaOpaTh HauOOJIbIIIEe KOJIMYECTBO OAILIOB.

Ha BrinosmHeHue paboThl Jaetcs 2 yaca.

Yacms 1. Ilpu ewvinoanenuu 3adanuit smou uacmu (AI-A15) u3z uemvipéx
NPEOI0INCEHHBIX 8APUAHMOG 8blOepume 00uH éepHbulil. B onanke omeemos nocmasvme
uugpy, noo komopoit, no Bawemy muenuro, Haxooumcs npaguibHuvlii OMeem.
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A 1. BHuUMaTenbHO pacCMOTPUTE PUCYHOK.

©,

Ha nem n3zo0pakeHa MoieIh aToMa

1) xiopa 2) a3oTa 3) maraus ~ 4) ¢ropa

A 2. B KakoM psly XMMHUYECKUX AJIEMEHTOB YCHJIMBAIOTCS HEMETAUINYCCKHE CBOMCTBA
COOTBETCTBYIOIIUX UM POCTBIX BEIIESCTB?

1) amomuHuit —> pochop —> xy0p

2) drop —> azor —> yriaepon

3) xyop —> OpoM —> MO

4)  kpemHuii —> cepa —> docdop

A 3. Buj xuMuueckoil cBsa3u B MoJieKyJie propa?

1) nonnas

2) KOBaJICHTHAsI MOJIIpHAast
3) KOBaJICHTHAsl HETIOJISIPHAS
4) MeTamim4eckas

A 4. CreneHb OKHCIIEHHS a30Ta paBHA +3 B COEIMHEHNN:

1) NasN  2) NH; 3) NH,C1 4) HNO;
A 5. BemectBa, popmynsl KoTopsix - ZNO u Na,SO,, SBIAIOTCS COOTBETCTBEHHO

1) OCHOBHBIM OKCHJIOM M KUCJIOTOU
2) aMQOTEpPHBIM TUIPOKCHUIOM U COJIBIO
3) aM(oTepHBIM OKCHJIOM U COJIBIO
4) OCHOBHBIM OKCHJIOM U OCHOBAaHHEM
A 6. IIpuzHakoM IpOTEKaHUSI XUMAYECKOW PEAKIIMU MEXKIY OKCHUJIOM MEIUA U BOAOPOIOM
ABJISCTCS
1) nosiBneHue 3amnaxa
2) U3MEHEHUE 1BETa
3) BhIMajicHUE OcaaKa
4) BbIJIETICHUE Ta3a
A 7. OnuHAaKOBOE 4YHCIO MOJEH KAaTHOHOB M aHMOHOB OOpa3zyeTcs MpH TMOJHOU
JMCCOLMAIINKI B BOJHOM pacTBope 1 MoJib
1) HZSO4 2) (NH4)28 3) BaCl, 4) CUSO4

A 8. T'a3 BeIZICISETCS MTPU B3aUMOJICHCTBUN

1) MgC|2 u B&(NOg)z
2) Na,CO; u CaCl,
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3) NH,C1 u NaOH

A 9. He pearupylor Apyr ¢ Ipyrom

1) x70p ¥ BOJIOPOST

2) KUCTIOPOJ ¥ KAJIbIINI

3) a30T 1 BoJa

4) xene3o u cepa

A 10. Okcua nMHKa pearupyer ¢ KaXIabIM U3 IBYX BEIIECTB:

A 11. Cpenu BemectB: NaCl, Na,S, Na,SO, - B peakmuio ¢ pactBopom CU(NOs),
BCTymnaer (-10T)

1)  Tombko NayS

2) NaCl u Na,S

3) Na,S u Na,SO,

4) NaCl u Na,SO,
A 12. B peakuuro ¢ COISIHON KUCIOTON BCTYIIAET
1) Hutpat cepebpa 2) uutpat Oapus
3) cepebpo 4) OKCUJ KpEMHHUS

A 13. BepHbl 1M CyXAEHUS O XUMHUYECKOM 3arpsi3HEHUM OKPYXKAIOIIEH CpPelpl U €ro
MIOCJEACTBUSX?

A. TloBblIeHHOE cOAEpKaHHEe B aTMOC(epe OKCHAOB a30Ta SBISETCS YIPOXKAOIIUM
(bakTOpOM IS 3J0POBbsI UETOBEKA.

b. Hanuure HeopraHnuecKnx KHUCIOT B MPOMBIILIIEHHBIX CTOKAX MOJOKUTEIBHO BIIMSIET
Ha JKU3HENIEATEIbHOCTh PbIO B BOJOEMAX.

1) BepHO TOIBKO A

2) BepHO TOJNIBKO b

3) BepHBI 00a CYKJICHHS

4)o0a cyxeHus HEBEPHBI

A 14. B npubope,
M300paKEHHOM Ha PUCYHKE IOJIy4aloT,

1) xnop
2) aMMHaK
3) KUCI0pO.I e
4) x710 u'g. N -
POBOIOPOL i
2 ;
@ A~
— ._‘J Au",;'
e —

A15. MaccoBas 1071 a30Ta B HUTpATE aIIOMUHUS paBHA
1)19,7% 2) 27,2% 3)36,8% 4)54,9%
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Yacts 2

Omeemom Kk 3a0anusam mou uacmu (BI-B4) saensemca nociedosamenrbHoCHb
uughp, komopwie cinedyem 3anucams 6 0J1AHK OMEEN 06.

IIpu evinonnenuu 3aoanuti Bl u B2 u3z npeonoscennozo nepeuns omeemos eviboepume
08a NpAsUNIbHLIX U 3anuume yug@pol, 100 KOMOPbIMU OHU YKA3AHDBL.

Bl. B kakux psmax XUMHUYECKHE 3JIEMEHTBI PACIOJIOKEHBI B TMOPAJIKE YMEHBIICHUS
KHCJIOTHBIX CBOMCTB MX BBICIIUX OKCHUJIOB?
1) B—>C—>N 2)P—> Si—>Al
3)S—> Se—>Te 4)P—>S—>C 5)Ca—> Mg —>Be
Otger:
B2. /Ins sTaHONa BEPHBI CIEAYIOIINE YTBEPKICHUS:

1) B COCTaB MOJIEKYJIbI BXOJIUT OJJMH aTOM yTiiepojaa

2) aTOMBI yIJIEpOJA B MOJIEKYJIE COEUHEHBI IBOMHOMN CBA3BIO

3) SIBJIA€TCA KUIKOCTHIO (H.Y.), XOPOILIO pacTBOPUMOM B BOJIE

4) BCTYIAET B PEAKIIUIO CO IICJIOYHBIMU METalllaMu

5) cropaet ¢ o0pa3oBaHHWEM YrapHOTO ra3a U BOJIOpo/ia

Otser:

Ilpu evinonnenuu 3a0anuii B3-B4 k xascoomy snemenmy nepso2o cmonoya noooepume
COOmMEemcmaywWuil d1eMeHm u3 mopozo cmonoya. Bvlbpannvie yugpsl 3anuwume 8
maobauyy noo coomgemcemeayrouumu oykeamu. L{ugpol 6 omeeme mo2ym noemopsamucs.

B3. YcranoBuTe COOTBETCTBHE MEXKIY CXEMON XHMHUYECKOW pPEakluh W BEIECTBOM-

BOCCTAHOBHUTEJIEM B HEH.

CXEMA PEAKIIMH BOCCTAHOBTEJIb
A) HC1 + MnO,—> MnCl, + Cl, + H,O 1) MmO,
b) H,S+HC10;—>HC1 + S+H,0 2) HC1
B) HC1 + A1—> AlICl3;+ H, 3) HCIO,
4) H,S
5) Al
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OrtBeT:

A b B

B4. VYcraHoBUTE COOTBETCTBHME MEXIYy HA3BAHMEM BEIIECTBA W PEAr€HTaMHU, C
KOTOPBIMH 3TO BEHIECTBO MOXKET B3aUMOJEHCTBOBATD.

HA3BAHUE BEHLIECTBA PEATEHTBI

A) cepa 1) CO,, Na;SO4(p-p)

b) okcun nuHKa 2)HC1, NaOH(p-p)

B) xmopun anmoMuHMS 3) AgNOz(p-p), KOH(p-p)

4) H,SOy4(koH11.), O,

OrtBer:

A b B

YacTtb 3

/s omeemog Ha 3adanusn C1-C3 3anuwume cnauana Homep 3adanus (Cl, C2 unu C3),
a 3amem pazeépHymulil omeem Ha He2o. Omeemyi 3anucvléatime 4éMKo U pazdopyuUeo.

Cl. [ana cxeMa npeBpanicHUIA:
CaO —> Ca(OH),—> CaCO3 —> CO;

Hamummre MoOJEKyJIsIpHbIE YPaBHEHHsI pEaKIUi, C IIOMOIIBK) KOTOPBIX MOYKHO
OCYLIECTBUTh YKa3aHHbIE IpeBpalieHus. J[11 BTOPOro MpEeBpallieHHs COCTABBTE
COKpaIIEHHOE HOHHOE YPABHEHUE PEAKLIUU.

C2. 170 r pacTBOpa HUTpaTa cepedbpa cMelIaau ¢ U30BITKOM PacTBOpa XJIOpUJa HATPHUSL.
Briman ocagok maccoit 8,61 r. Berumcinre MaccoByrO JIOII0 COJIM B pacTBOpPE HUTpaTa
cepedpa.

C3. Insa omnpenesieHus Ka4eCTBEHHOI'O COCTaBa HEW3BECTHOW COJM YYAIIMMCS BbIIAIHN
0esloe KpUCTAJUIMYECKOE BELIECTBO, XOPOILIO PAacTBOPUMOE B BOJE M HU3BECTHOE Kak
«HAIAThIpb». YacTh BBIJAHHOM COJIM CMEIIANId C TBEPABIM THAPOKCUIOM KaJIbLIUSI U CMECh
Harpenu. [Ipu 3ToOM BbIIENUIICS ra3 ¢ pe3KuM 3amnaxoM. J[pyryro 4acTh COJU pacTBOPHIIN B
BOJAE M K IMOJYYEHHOMY pacTBOpY MNPWIWJIMA MPO3pauyHbli pacTBOp HUTpaTa cepedpa.
OOpazoBaiicst Oenblii 0Ca oK. 3alUIIUTE XUMUYECKYI0 (OpMYNy M Ha3BaHHUE BBbIJAHHOU
comu. CocTaBbTe JBa YpaBHEHHUS pPEaKIMil, KOTOpble ObUIM MPOBEACHBI B Mpolecce e
pacno3HaBaHMUS.
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Bapuanr 2.
HNHcTpyKuus 10 BHINOJIHEHUIO padoThI

Ha Beimonnenue pabotel otBoauTcs 2 yaca (120 munyt). PaboTta coctouT u3 3 yacten,
BKJTFOUAIOIINX B ce0s1 22 3a1aHMUs.

Yacts 1 conepxut 15 3ananuii (A1-AlS). K kaxaomy 3a1aHuio 1a€Tcs 4eThIpe BapuaHTa
OTBETA, U3 KOTOPBIX TOJIBKO OAWH BEepHBIN. [Ipy BbINMOMHEHNN 3a4aHUs YacTH | MpocTaBbTe
HOMEp BBIOPAaHHOT'O OTBETA B HK3aMEHALIMOHHON padoTe.

YacTts 2 coctout u3 4 3ananuii (B1-B4), Ha kOoTOpbIe HYKHO J1aTh KPaTKUW OTBET B BUJIE
HaOopa mudp. g 3amanuil 4yactu 2 OTBET 3alMCBHIBACTCS B SK3aMEHAIIMOHHOM paboTte B
OTBEAEHHOM JUIsl 3TOTO MecTe. B ciydae 3ammcu HEBEPHOIO OTBETA 3a4YEPKHHUTE €ro U
3alUIIUTE PSAAOM HOBBII.

Yacte 3 Brimtowaer B cebs 3 3amanus (C1-C3), BBIIONHEHHE KOTOPBIX Mpearnojaraer
HaIlMCaHUE MOJHOr0, Pa3BEPHYTOrO0 OTBETA, BKIIIOYAIOUIETO HEOOXOJUMBIE YpaBHEHUS
peaKuui U pacyETHI.

[Ipu BhIMOTHEHUU padbOTHI Bbl MoOXkeTe moJsib30BaThCs nepuoandeckoit cucremoit .M.
MenneneeBa, TaOauIEeld pacTBOPUMOCTH COJIeH, KHUCIOT M OCHOBAaHUM B BOJIE,
ANEKTPOXMMUYECKUM  PAIOM  HampsDKEHUH  METalioB W HENpOrpaMMHUpPYEMbIM
KAJIbKYJISITOPOM.

[Ipu BbIMONHEHUU 3aaHuii Bbl MokeTe mojib3oBaThes uepHOBUKOM. OOpaiaem Bare
BHUMAaHHE Ha TO, YTO 3alMCH B YEPHOBHKE HE OyAyT YUYUTHIBATHCS TPHU OICHUBAHUU
paboTHI.

CoBeTyeM BBINOJHATH 33JaHUSI B TOM MOPSIAKE, B KOTOPOM OHU JAaHbl. J[1s 3KOHOMUU
BPEMEHHU MPOMYCKAUTE 3aJaHKe, KOTOPOE HE YHAAETCS BBIIIOJHHUTH Cpa3y, U MEPEXOaUTe K
cinenyromeMy. Ecnu mocne BbeimosiHeHus Bcedl pabotel y Bac ocranercs Bpemsi, Bwi
CMOYETE BEPHYTHCS K MIPOMYILICHHBIM 33JaHUSIM.

bamsl, monydeHHble BamMu 3a BBINIOJHEHHBIE 3a1aHus, cyMMUpyroTcs. [locrapaiitecs
BBITIOJTHUTBH KaK MOYKHO OOJIbIIIe 3aJaHUN U HaOpaTh HauOOJIbIIIEe KOJIMYECTBO OAILIOB.

Ha BrinosmHeHue paboThl Jaetcs 2 yaca.

Yacmo 1. Ilpu evinonnenuu 3aoanuii 3moui wacmu (AI-AI15) us
Yemblpéx NpPeosioNCEeHHBIX 6APUAHMOE GblOepume O00UH 6epHulil. B
Onanke omeemoe nocmasvme uugpy, noo Komopoi, no Bawemy
MHEHUI, HAXO0OUMCA NPAGUIbHBLIL OMGEH.

Al. ATOM Kakoro XMMHUYECKOTO 3JIEMEHTAa MMEET IPUBEICHHYIO SJEKTPOHHYIO

dopmyiy?
1S%2S%2p”
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1) aprona 2) kuciopoaa 3) cepbl 4)Kaablus

A2. OT KUCIOTHBIX K OCHOBHBIM MEHSIOTCSI CBOMCTBA OKCUIOB B PALY
1) CaO —>Si0, —> SO4 2) CO—> Al,O3—> MgO
3) SO; —> P,0O5 —>Al,04 4)Na20 —>MgO —> Al,Os
A3. Buja XxuMH4eCcKol CBSI3U B MOJIEKYJIe aMMHUaKa:
1) koBaneHTHAs HEMOJIAPHAS
2) KOBaJICHTHAsI MOJIApHAast
3) MeTamnyeckas
4) nonHas
A4. Takyro e cTerneHb OKUCIeHUs], Kak U B SO,, cepa UMEET B COCTMHEHUU:
1) K;SO,  2) H,SO3  3) (NHY),S 4) SO;
AS5. OCHOBHBIM OKCHJIOM 1 KUCJIOTOM, COOTBETCTBEHHO, SIBISIOTCS
1) FeO, Ba(OH);
2) K20, (NHq)2S
3) I\/IgO, H,SO,
4)SO,, HNO;
A6. K XuMHYECKUM SBJICHUSIM OTHOCUTCS TIPOIECC
1) u3menbueHus caxapa JIo COCTOSIHUS MyAPbI
2) npeBpalieHus BOJIbI B Jie]T
3) mosiBNIEHUS Karelb BOJbI HAa KPBIIIKE YaHHUKA
4) ropeHus cBeuu
A7. Haumenbliiee 4nciio MOHOB 00pa3zyercs B pa30aBICHHOM PacTBOPE MPHU MOJTHOM
auccouuanuu 1 Moib
1) FEC|3 2) Nazs 3) KN03 4) BaC12
A8. CoKpalleHHOMy HOHHOMY ypaBHermio Ba”* + SO, = BaSO, cooTBeTcTByeT
JIeBasi 4YaCTh YPaBHEHUS XUMHYECKON peakiinu
1) B&Clg + HZSO4 —>
2) BaCOj; + Na,SO, —>
3) BaO + SO; —>
4) Ba + H,SO, —>
A9. VI nuTuii, u xKene3o Npu KOMHATHOW TeMIepaType pearupyroT ¢
1) rugpokcuioM HaTpuUs 2) Bojou
3) cepoit 4) consTHOM KHCIIOTOM
A10. XuMnueckas peakius BO3MOKHA MEXKITY
1) okcumom docdopa(V) u OKCUAOM Kayust
2) OKCHJIOM aJIFOMUHUS U BOJIOMH
3) OKCUAOM KPEMHUSI ¥ COJITHOU KUCIIOTOM
4) OKCUJIOM ITMHKA U KUCJIOPOJIOM
A11. PactBop ruapokcua 6apusi_He pearupyer ¢
1) >xxene3om 2) okcuaom cepoi(VI)
3) cynbdatom HaTpUs 4) dochopHOI KUCITOTOM
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A12. Y HuTpaT aMMOHHUS, 1 HUTPAT IIMHKA MOTYT B3aUMO/IEMCTBOBATH C
1) ruAPOKCUIOM KaJusi
2) pacTBOPOM XJIOpHUa HATPUS
3) pa30aBiE€HHBIM PaCTBOPOM CEPHOM KUCIOTHI
4) xene3oM
Al3. BepHbl 1M cheaylolmyde CyXIACHUS O NpaBUiiaX XpaHEHUS BUTAMUHOB U
MpeTHa3HAYCHUH MOIOIINX CPEICTRB?
A. XpaHeHHE BUTAMHUHOB HE TpPEOYeT CTPOTOTO COOJIIOJCHHS YKa3aHHBIX B
WHCTPYKITUH TIPABHIL.
b. Jlns ynanmeHusl >KUPHBIX MSATEH C MOBEPXHOCTH TMOCYABI 1E€JI€CO00pa3HO
UCIOJIb30BaTh MOIOIIIME CPECTBA, UMEIOIINE HICTIOUHYIO CPEy.
1) BepHO TONBKO A 2) BepHO ToOJIbKO b
3) BepHbI 00a cykaeHuss  4) o0a Cy>KJIeHUsI HEBEPHBI
Al4. ITpubop, n300pakEHHBIN HA PUCYHKE, UCTIOJIB3YIOT JIJISl TOJTYYCHHUS:

1) ammuaka 2) Bojopoaa 3) kucnopoaa 4) azoTa
A15. MaccoBas f10Jis a30Ta B HUTPATE [IMHKA pPaBHA

1)7,4% 2)11,0% 3)14,8% 4)22,2%
Yacrtb 2

Omeemom K 3aoanuam smou uacmu (BI1-B4) saensemca nocnedosamesibHoCmos
uughp, komopwie ciedyem 3anucams 6 0J1AHK OMEEN 06.

Ilpu evinoanenuu 3adanuii Bl u B2 u3 npeodnodxicennHo2o0 nepeuHs Omeemos
eblOepume 06a NPAGUIbHBIX U 3ANUMUME YUPPBL, NOO KOMOPLIMU OHU YKA3AHBbL.

B1. B psaay xumudeckux snementoB Si - Ge - Sn
1) yBeIMUMBAETCS YUCIIO SJIEKTPOHHBIX CJIOEB B aTOMAaX
2) yMEHBIIAETCS YUCIIO IPOTOHOB B sIAPAaxX aTOMOB
3) yBeIMYMBAECTCS 3HAYEHUE DIIEKTPOOTPULIATETLHOCTH
4) ycuJIMBaeTCA OCHOBHBIN XapaKTep BBICIINX OKCHJIOB
5) yBENMUYMBAETCS YHUCIIO 3JEKTPOHOB BO BHEIIHEM CJIO€ AaTOMOB

OtBer:
B2. Merau
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1) siByISIETCSl COCTAaBHOM YacThIO IPUPOIHOTO raza
2) OTHOCHUTCS K HEIPEACNIbHBIM YTIIeBOI0POIaM
3) XOpoII0 pacTBOPSETCS B BOJIE
4) He pearupyeT ¢ KUCIOPOJI0OM
5) BCTyMaeT B PEAKIUIO C XJI0POM

OtBeT:

Ilpu evinonnenuu 3adamuii B3-B4 Kk kaocxcoomy snemenmy nepeoco cmoabya

noobepume coomeemcmayowuil 31eMeHm u3 6mopozo cmoabya. Buiopannvie yugpoi

3anuwume 8 mabauyy noo coomeemcmeyiowumu oOykeamu. Llugpvr 6 omeeme mo2ym
HOBMOPAMbCAL.

B3. YcranoBurte cCOOTBETCTBHE MCIKIOY qaCTHHCﬁ u O6HII/IM YHUCJIOM JJICKTPOHOB B HEH.

YACTHUILIA. OBILEE YMCJIO
OJIEKTPOHOB.
1) N 1) 18
2) Ca* 2) 15
3) Si° 3) 12
4)p*3 4) 14
5) 20
6) 10
OtBer:
1 2 3 4
B4. YcraHoBuTE COOTBETCTBUE MEXIAY BUJIOM XUMHUYECKOM CBS3M U BEIICCTBOM.
BUJI XUMHUYECKOU CBSI3U BEIIECTBO
1) MmeTanmmuueckas 1) x10pOBOIOPOST
2) KOBaJICHTHASI MOJISIPHAS 2) xJ0p
3) KOBaJIEeHTHas HETOJIsIpHAast 3) kanuit
4) noHHas 4) xopua Kaaus
OtBer:
1 2 3 4

Yacre 3. Ilpu évinoanenuu 3a0anuit CI1-C3 oaitne pazeepuymotii U nOJHbBLI OMeemn.

Cl1. /lana cxeMa npeBpalieHuii:

Cu—>Cu(NQO3), —>X—> CuO

Hanumwure MoJieKylsipHbIE YpaBHEHHS PEAKIUM, C MOMOIIBI0O KOTOPBIX MOYHO
OCYILIECTBUTh YyKa3aHHbIE MpeBpalieHus. J[isg BTOpOro mnpeBpalieHusi COCTaBbTE
COKpAIllEHHOE NOHHOE YPABHEHUE PEAKIIUU.
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C2. Ilocne mpomyckaHusi yepe3 pacTBOp ruapokcuaa kanus 1,12 51 yraekuciaoro
rasa (H.y.) nonyunnu 138 r pactBopa kapOoHaTa kanus. Beraucinre MacCoByIO J0JIO
COJIM B TIOJlyYEHHOM PacTBOPE.

C3. Ha 3aHATHAX XMMHUYECKOTO KpYy’KKa ydalUecsi MCCIEAO0BAJIM KPUCTAIMYECKOE
BemecTBo Oenoro 1Beta. B pesynbrare moOaBieHHs K HEMY THAPOKCHAA Kajusl U
HOCJIETYIOIIEro HarpeBaHus MOJIY4EHHOM CMECH BBLACTHIICS Ta3 ¢ PE3KUM CIIeHU(PUUECKUM
3aI1axoM, IIpA TOPEHUH KOTOPOro 00pa3oBajcs a3or.

Omnpenenure coCTaB UCCIIEyEMOrO BEECTBA U 3alIMIIUTE €ro Ha3BaHue. CocTaBbTe 2

YpaBHEHUS peakLUid, KOTOPbIE OBLIN MPOBEAEHBI YUaIlIUMHCS B IPOLIECCE €r0
pacro3HaBaHHU.

Cucrema oneHHMBaHMS 3a4eTHOM padoThl mo xumun Yactu 1 u 2.
Bapuanr 1.

Bepnoe BoinonHenne kaxaoro 3ananus uyacmu 1 (Al-AlS5) onenuBaercs 1 6amiom. 3a
BBITIOJIHEHUE 3a/IaHMs C BRIOOPOM OTBETa BHICTaBIsieTCs | Oayul mpu yCJIOBUM, YTO YKa3aH
TOJIBKO OJWH HOMEpP MpaBUJIILHOTO OTBeTa. Eciu oTMeueHbl /1Ba U Oojiee OTBETOB, B TOM
YKCJIE IPABUIIbHBIN, TO OTBET HE 3aCUUTHIBACTCS.

B uwacmu 2 3amaHume ¢ KpaTKuM OTBETOM CUMTAETCSl BBIMIOJHEHHBIM BEPHO, €CIIU B
3ananusx B1-B4 npaBuibHO yKa3zaHa MociaeA0BaTeIbHOCTh HUQP. 3a MOTHBIA MPaBUIIbHBIN
oTBeT Ha 3amanus B1-B4 craButcs 2 Oamia; ecnu JomylieHa OJHA ONIMOKA, TO OTBET
oneHuBaercs B 1 Oawt. Eciu gomyimieHsl ABe W Oojee OMIMOKM WM OTBETAa HET, TO
BbIcTaBisieTcs: 00asoB.

Ne 3apanua Ot1Ber Ne 3apanua Ot1Ber
Al 4 All 1
A2 1 Al2 1
A3 3 Al3 1
A4 4 Al4 3
A5 3 Al5 1
A6 2 B1 23
A7 1 B2 34
A8 3 B3 245
A9 3 B4 423

Al10 3
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Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM
C1. Jlana cxema nmpeBpalieHu:
CaO —> Ca(OH),—> CaCO3 —> CO,

JJieMeHTBI 0TBETa
(momryckaroTcsi HHbIC (HOPMYIUPOBKH OTBETA, HE HCKAXKAIONINE €T0 CMBICIIA)

Hanmcaner YpaBHEHUS peakiui,
COOTBETCTBYIOIE CXEME IIPEBPALLECHUN

1) CaO + 2HCI1 = CaCl; + Hy0 (mmu CaO +
H,0 = Ca(OH),)

2) CaCl, + Na,C0; = CaC03| + 2NaCl

3) CaCO3 = CaO + COy|

COCTaBJICHO COKpaHIéHHOG HOHHOC YPAaBHCHHC JJII BTOPOI'O IIPCBPAIICHNA:
4) Ca?* + COz* = CaCoj|

Kpurepuu oneHuBaHus bajuibl

OtBeT HpaBI/IJ'IBHHﬁ )51 HOJIHI:II>’I, BKJIIOYacT BCC 4
Ha3BaHHBIC 2JICMCHTHI

IIpaBriIbHO 3anucanbl 3 YPABHEHUS PEAKIIAN

IIpaBuiIbHO 3anKcaHbl 2 YPABHEHHS PEAKIIHAN

[TpaBunpHO 3anmucano 1 ypaBHEHHE peakIuu

OlrRrNNW

Bce anemenThl OTBETa 3alMCaHbl HCBCPHO

Maxcumanvroiii 6ain 4

C2. 170 r pacTBOpa HUTpaTa cepedpa cMemaan ¢ N30BITKOM PacTBOpA XJIOPHIA
HaTpusa. Bemman ocagok maccod 8,61 r. Berumciaure MaccoByr0 OO COJNHM B
pacTBope HUTpara cepedpa.

JJIeMEHTBI 0TBETa
(momyckaroTcst UHble (POPMYITUPOBKU OTBETA, HE HCKAXKAIOLIUE €r0 CMBICIIA)

1) Cocrapneno ypaBuenue peaknuu: AgNO; + NaCl =
AgCl | + NaNO;

2) PaccunTaHbl KOJIMUECTBO BEIIECTBA M Macca HUTpaTa cepedpa, CoJepiKaIierocs

B ICXOJTHOM PacTBOpE:

no ypasuenuto peakmuu N(AgNO3) = n(AgCl)
m(AgCl) / M(AgCI) = 8,61 : 143,5 = 0,06 moiib

M(AgNOs3) = n(AgNO3) * M(AgNO3) = 0,06 * 170 =
10,21

3) Brlumcnena wmaccoBasi IIoJisi HHTpara cepedpa B
ucxonnom pactBope: W(AgNO3) = m(AgNO3) / my_pa =
10,2 /170 = 0,06 umu 6 %

Kpurepuu ouneHuBanus banibl
OTBeT npaBUIIbHBIN U MOJHBIN, BKIIFOYAET BCE HA3BAHHBIE 3
JJIEMEHTHI
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[TpaBHIIBHO 3amUCaHbl JBa MEPBbIX dJIEMEHTA U3 Ha3BaHHBIX 2
BBIIIIE
[TpaBWIIbHO 3amUcaH OJWH W3 Ha3BaHHBIX BBIIIC 3JICMCHTOB 1
(1-i mom 2-¥)
Bce aeMeHThI 0TBETa 3aCcaHbl HEBEPHO 0
Maxcumanvuwiii 6ann 3

C3. lns ompeneneHus Ka4YeCTBEHHOTO COCTaBa HEU3BECTHOW COJIM y4yalllUMCS BBIJAIIN
0enoe KpUCTAITMUECKOE BEIIECTBO, XOPOIIO PacTBOPUMOE B BOJE M M3BECTHOE Kak
«HAIMIATBIPb». YacTh BBITAHHON COJNM CMEIad C TBEPABIM THIPOKCUAOM KAJIbLUS U CMEChH
Harpenu. [Ipu 3ToM BbIAETMIICS Ta3 ¢ Pe3KUM 3arnaxoM. [[pyryro 4acTb colii pacTBOPHIIU B
BOJIE M K IOJYYEHHOMY pacTBOpPY NPWJIMIM TNPO3payHbli pacTBOpP HUTpara cepedpa.
OOpasoBasicst Oemnblii «TBOPOXKUCTBII» OCANOK. 3alMIIATE XUMHUYECKYIO (opmyly u
Ha3BaHUE BbIJaHHOW coiu. CoCTaBbTE /IBa YpaBHEHHS peakilnii, KOTOpbIe OBLIM MPOBEICHBI
B Tpoliecce e€ pacro3HaBaHUs.

JIeMeHTbI OTBETAa
(momyckarotcst mHbIE (OPMYIUPOBKH OTBETA, HE MCKAXKAIOIIHME €r0 CMBICTIA)
Ornpenesi€éH coCTaB BEILIECTBA:
1) NH4C1 - xiopua aMMOHHMSI
CocTaBlieHbl JIBa ypaBHEHUS PEAKIIUU:
2) 2NH4C1 + Ca(OH),= 2NH; + CaCl, + 2H,0
3) NH,CI + AgNO3; = NH;NO; + AgCl
Kpurepuu oueHuBaHus banbl
OTBET NPaBUJIbHBIN U MOJIHBIN, BKIIOYAET BCE HA3BAHHBIE DJIEMEHTHI 3
[IpaBunbHO 3anucaHbl 2 3JIEMEHTA U3 HA3BAHHBIX BBIIIIE
ITpaBunbHO 3anucad | 2JIEMEHT U3 Ha3BAaHHBIX BBIIIIE
Bce aseMenThI 0TBETa 3anMcaHbl HEBEPHO
Maxcumanvuwiii 6ann

WO RN

Hroro: Yacte A — 15 6amios
Yacts B — 8 0amios
Yacte C — 10 6aytoB

Cucrema oueHUBaHUSA 3a4eTHON padoThl o xumun Yactu 1 u 2.
Bapuanr 2.

Bepuoe Boimonnenne kaxaoro 3ananus Yacmu [ (A1-Al15) ouenuBaercs 1 6ammom. 3a
BBHITIOJIHEHUE 33JaHUs C BHIOOPOM OTBETAa BHICTaBIsieTCs | Oayut Mpu yCIIOBUU, YTO YKa3aH
TOJIBKO OJIMH HOMEp TPABWJIBHOTO OTBeTa. Ecin oTMedeHbl JBa W 00Jiee OTBETOB, B TOM
YHUCIIE TPAaBUIIbHBINA, TO OTBET HE 3aCUUTHIBAECTCHI.

B Yacmu 2 3amaHune ¢ KpaTKUM OTBETOM CUYWTAETCSl BBIMOJHEHHBIM BEPHO, €CIU B
3ananusix B1-B4 npaBuiibHO yka3zaHa mociieJoBaTeNbHOCTh HU(P. 3a MOJHBIN MPaBUIbHBIHN
oTBeT Ha 3amaHusi B1-B4 craBurca 2 Oanna, eciu AomylieHa OJHA OMIMOKA, TO OTBET

54



onenuBaercs B 1 Oamn. Ecnu gomyimieHsl ABe W Oojiee OIMIMOKM WM OTBETa HET,

BBICTaBIsIeTCa O OaJIoB.

TO

Ne 3apanua OTtBer Ne 3apanua OTBer
Al 2 All 1
A2 2 Al2 1
A3 2 Al3 2
A4 2 Al4 3
AS 3 Al5 3
A6 4 B1 14
A7 3 B2 15
A8 1 B3 6143
A9 4 B4 3124

Al10 1

55



Yactsb 3

KpuTtepun onieHnBaHus BbINOJHEHUS 3aJaHUI C PAa3BEPHYTHIM
O0TBETOM

Cl. [lana cxeMa npeBpalieHui:

Cu—>Cu(NO3), —>X—> CuO

Hanuimure MosekyssipHble ypaBHEHHUS! peakIii, ¢ MOMOIIbI0 KOTOPBIX
MOXHO  OCYHIIECTBUTh  YKa3aHHble mpeBpaunieHus. [ns  BToporo
MPEBPAIEHUS COCTABLTE COKPAIIEHHOE HOHHOE YPAaBHEHHUE PEAKIIHH.

JIeMEeHTbI 0TBETA
(momyckaroTcsi HHbIC (DOPMYJIUPOBKH OTBETA, HE HCKAXKAIOIIUE €TI0 CMBICIT)

Hamnucanbl ypaBHEHHs peakilfii, COOTBETCTBYIOIINE CXEME MPEBPAICHUI:

1) Cu+ 4HNO; = CU(N03)2 + 2NO, + 2H,0

2)  Cu(NO3), + 2NaOH = Cu(OH), + 2NaNOs

3 CU(OH),= CuO + H,0

CocraBJjieHO COKPAmCHHOC HOHHOC YPABHCHHUC AJIsI BTOPOT'O IMPCBPAIICHUA:
5 20H” + Cu* = Cu(OH),

KpuTtepumn onieHnBaHus Bajuibl

OtBeT HpaBHHBHBIﬁ )51 HOHHI)Iﬁ, BKJIIOYa€T BCC 4
Ha3BaHHBIC 3JICMCHTHEI.

[TpaBmiIbHO 3amKcaHbl 3 ypaBHEHUS PEAKIUN.

[IpaBWIIbHO 3aIMCaHbl 2 YPaBHEHUS PEAKIUN.

[IpaBunbHO 3anucaHo | ypaBHEHUE peaKIUH.

Bce aneMmeHTHI 0TBeTa 3aIiCcaHbl HCBCPHO.

A~IOIFRLPIMNDW

Maxcumanvholiit 6ain

C2. Tlocne mpomyckaHus Yepe3 pacTBop Tuapokcuaa kamus 1,12 71
yraekucioro raza (u.y.) momyuwnin 138 r pacTBopa kapOoHaTta Kamus.
BrrancnuTe MaccoByIO JIOJIIO COJTH B TTOJIYY€HHOM PacTBOpE.

JIEMEHTHhI OTBETAa
(momyckaTcs nHbIe ()OPMYJTUPOBKH OTBETA, HE MCKAKAIOIIUE €TI0 CMbICJI)

1) CocraBneno ypaBHenue peakiuu: CO, + 2KOH = K,CO3; + H,0

2) PaccunTaHO KOJMYECTBO BEIIECTBA KapOOHATA KM, MOJTYYEHHOTO B pPe3yJIbTa-
T€ PEaKIUU:

n (COy =V (CO) Vy = 1,12 : 22,4 = 0,05 Moib 1O ypaBHEHHIO PEAKIUH
n(K2C03) = n(COZ) = 0,05 moun

3) OnpenesncHa MaccoBas J10Jis1 kKapOoHaTta HaTpus B pactBope: M (KyCO3)
=n (KxCO3) * M(K,CO3) =0,05 138 =6,9

W(K,CO3)=m (K,CO3) * 100 : m (p-pa K;CO3) = 6,9 « 100:138 = 5%

KpuTtepumn onnennBaHus Baibl
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OtBeT Hp&BHJ’IBHBIfI n HOHHBIﬁ, BKJIIO4YAa€T BCC HA3BAHHBIC 3JICMCHTHEI.

HpaBI/IJIBHO 3aIMCaHbl 2 2JIEMEHTA U3 HAa3BAaHHBIX BBIIIIE.

[TpaBunbpHO 3anucan 1 U3 HA3BaHHBIX BBIIIE JIEeMEHTOB (1-i v 2-if).

Bce anneMeHTHI OTBeTa 3aiCcaHbl HCBCPHO.

WOIFRLrINW

Maxcumanvroiu 6ann

C3. Ha 3aHATHSAX XMMHYECKOr0 Kpy>KKa ydaluecs UCCIEI0BaIl KPUCTAUIMYECKOE
BEIIECTBO Oenioro 1sera. B pesynbrate n00aBieHUs K HEMY THUIPOKCUAA Kaaus U
MOCJICYIONIETO HAarpeBaHMsl TMOJYYEHHOM CMECH BBIJEIWICS Tra3 C PE3KUM
crienu@UUecKrM 3araxom, Mpu TOPEHUU KOTOPOTO 00pa30Balcs azorT.

Onpenenure coCTaB UCCIEAYEMOTO BEIIECTBA U 3aMUIIUTE ero HazBaHue. CocTaBbTe
2 ypaBHEHMsI peakluid, KOTOpble OBLIM MPOBEACHBI YYAIlUMUCA B IPOLIECCE €ro
pacno3HaBaAHMUSI.

JIEMEHTHhI OTBETA
(momyckaroTcst HHbIE (OPMYJIHPOBKH OTBETA, HE MCKAKAIOIIUE €T0 CMBICI)

OmnpeneneH cocTaB BemecTBa W 3amucano ero Hassanme: 1) NH,C1 -
XJIOpUJT aMMOHHUS.

CocraBiieHbl 2 ypaBHEHMS PEaKIMM, MPOBEACHHBIX Yy4YalllUMHUCS B
MpolLIecCe UCCIEA0BaHMS HEM3BECTHOIO BEILIECTBA:

e NH,CI+ KOH=KCI + NH; + H,O

o 4NH;+ 30, = 2N, + 6H,0

Kpurepuu oueHuBanus bajuibl
OTBeT NpaBUIIBHBIN U NOJIHBIN, BKJIIOYAET BCE HA3BAHHBIE DJIEMEHTHI. 3
[IpaBWIbHO 3aIMCaHBbI 2 DIEMEHTA U3 HA3BAHHBIX BBIIIIE. 2
[IpaBunbHO 3anucad | U3 Ha3BaHHBIX BBIIIE JIEMEHTOB. 1
Bce 351eMeHTBI OTBETA 3alMCaHbl HEBEPHO. 0
Maxkcumanvuoiii 6ann 3

Hroro:
Yacte A — 15 6aiioB
Yacts B — 8 6amios
Yactes C — 10 6amnoB
OueHuBaHue Bcer pabOTHI.

OTMeTKa Mo NATUOATIBPHON «2» «3» «4» «S5»
[IKaJe
OO0wmun 6ani 0-8 9-17 18 - 26 27 - 33

OTMETKy «5» pPEeKOMEHIYeTCs BBICTABISATH B TOM Cllydae, €ClIM U3 o0Ien
CYMMBbI 0aJlsIoB, JOCTATOYHOM AJI TOJMYyYEHUS 3TOM OTMETKH, 00ydaeMblil Habpa
5 u 601ee 6asIoOB 3a BBINOJIHEHUE 3aJaHUI YyacTH 3.
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OOopynoBanme: Tabnuia pacTBOPUMOCTH, TEPHOJUYECKas  CUCTEMA,
ANEKTPOXUMUYECKUI  psii  HANpSDKEHUS  METAUIOB, HENPOTrpaMMHPYEMBbIN
KQJIBKYJISITOP.

YcioBusi poBeAeHUs: 3a4ET MPOBOJUTCS OJHOBPEMEHHO I CTYJCHTOB BCEU
IpyNIbl B y4eOHOU ayAUTOPUH.
KosauvecTBO BApUMAHTOB 3a1aHus: 2.
Bpemst BbInoiHeHHMs 3agaHus1 — 2 Jaca.
3ayeTHasi BeIOMOCTD (OLIEHOYHBIH JIUCT).
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