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O01me mMoJI0KEeHUA

®onx oneHounbix cpenacts (POC) mnpeaHazHauyeH i1 KOHTPOJSI M OLICGHKHU
o0pa3oBaTeIbHBIX JOCTIKCHHNM OOYYalOlIUXCs, OCBOMBIIMX TPOrpaMMy YydeOHOM
aucuumuael OY/JIB.11  «Xumusay

®OC BKIIOYAET KOHTPOJBLHBEIE MAaTepUalbl i NPOBEIAECHHUS TEKYIIEro KOHTPOIS H

IPOMEXYTOYHOM aTTeCTallK B popMe 3a4éTa.

2. IlepeyeHb OCHOBHBIX MOKa3aTejieili OLEHKH pPe3yJbTAaTOB, 3JJEMEHTOB
NMPAKTHYECKOr0 ONbITA, 3HAHUM U YMEHHUM, MOMJIEKAIUX TEKyIIeMy KOHTPOJII U
MPOMEKYTOUYHOM aTTeCTAUN

Kon Kox Kox Kon
M HAUMEHOBaHHe | M HAMMEHOBaHHEe | W HAMMEHOBAaHHUE JIeMEHTAa M HAUMEHOBaHHeE
OCHOBHBIX 3JIeMEeHTa YMeHUH 3JIeMEeHTAa 3HAHUH
nmokasareJiei NMPaKTHYeCKOT0
OIIEHKH onbITa
pe3y/bTaToB
(OITIOP)
1 2 3 4

3.1. Baxxueiimue
XUMHUYECKHUE TTOHSITHS

V1. OnpenensiTe BaJI€HTHOCTD
U CTCIICHb OKUCJICHHUS
XHUMHYECKHX DJIICMEHTOB;
MIPUHAJICKHOCTD BEIIECTB K
ONpPENIETICHHOMY KJIACCY.

V2. Xapakrepu3oBarb

3.2. OCHOBHEIE 3aKOHEI
XUMUU.

AJIIEMEHTHI MaJIbIX NEPUOIOB
1o ux nojoxeHuto B [ICX0O,
00I111e XMMHAYECKHE CBOHCTBA
METaJJIOB M HEMETAJIJIOB,
OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U
OpPraHUYECKUX BEUIECTB.

V 3. BLIOIHATE XUMHUYECKUHI
AKCHEPUMEHT I10
pacro3HaBaHUIO
OPraHUYEeCKUX U
HEOPraHUYECKUX BEILECTB.

V 4. IIpoBonuth
CaMOCTOSITENIbHBIN TOUCK
XUMHUYECKOU nH(OpMAInu C
MCIIOJIb30BAaHUEM PA3ITUYHBIX

3.3. Baxueiimue
BELIECTBA U
MarepHuabl.




HCTOYHHUKOB, UCIIOJIb30BATh
NuTtepHeT — pecypcsl.

¥ 5. Ucnons30Barh
IPUOOpPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKON
JESATEIIBHOCTH U
IIOBCEITHEBHOM JKU3HH.

V 3. Bemonaars xumuueckuid | 3.1. Baxueiinme

SKCIIEPUMEHT I10 XHUMHYECKHE ITOHSATHSA
pacro3HaBaHUIO

OpPTaHUYCCKUX 1 3.2. OCHOBHBIE 3aKOHBI
HCOPTaHNYCCKUX BCIICCTB. XUMHUU.

VY 4. IIpoBonuth 3.3. Baxneiimmue
CaMOCTOSTEIbHBIN MOUCK BCIICCTBA U MaTCpHUall

XUMHUYECKON HHpOpMALIUU C
MCIIOJIb30BaHUEM PA3JIUUYHbIX
MCTOYHUKOB, UCII0JIb30BaTh
WNuTtepHeT — pecypcsl.

V 5. Ucnoap30Barb
IPUOOpPETEHHbIE 3HAHUS U
YMEHUS B IPAKTHYECKON
JIEATCIEHOCTH U
IMOBCEIHEBHOM JKH3HU.

B pe3ynomame oceoenus yuedonour  Oucuyunaunvt  Xumusa O0OydYaAOIIUNCS HOIKEH
obnamate mpenycmorpeHHbiMu  OI'OC cnenyromumu - ymerusmu  (Y), 3HaHusmMu (3) u
UCMOJIb30BAaHUEM TPUOOPETEHHbIX 3HAHUM M yMEHHH B MpPAaKTUYECKOH JEATENbHOCTH U
noBceiHeBHOM »ku3HM (I1.0. — mpakTHUecKuii OMmbIT):

Y1. Ha3pIBaTh: U3yYEHHBIE BEUIECTBA 110 TPUBUAIBHON MJIM MEXIYHAPOIHOM HOMEHKIIATYpE;

Y2. onpenessiTb: BaJCHTHOCTb M CTENEHb OKUCICHUS XMMHUYECKUX 3JIEMEHTOB, TUIl XUMHUYECKON
CBS3M B COEJIMHEHUSX, 3apsii MOHA, XapaKTep Cpelbl B BOAHBIX pPacTBOpax HEOPraHUYECKUX U
OpPraHMYECKUX COEAMHEHUM, OKMCIUTENb U BOCCTAHOBUTEND, IPUHAIIEKHOCTh BELLIECTB K Pa3HBIM
KJIacCaM HEOPraHWYECKUX U OPraHUYECKUX COEIMHEHUN;

¥Y3. xapakrTepu30BaTh: 3JEMEHTBHl MalbIX I[EPUONOB IO MX NOJOXKEeHUIO B Ilepmonnueckoit
cucreme J[.M. MenzaeneeBa; oOuue XMMHUYECKHUE CBOWCTBA METAJIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX M OPraHMYECKUX COEIUHEHHUH; CTpPOEHHME M XMMHMUYECKHE CBOMCTBA
M3YYEHHBIX HEOPraHMUYECKHUX U OPraHUYECKUX COCTUHEHUII;

Y4. 00bACHATB: 3aBUCHMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS, IPUPOY XUMHUECKOU
CBS3M  (MOHHOM KOBAJICHTHOW, METAJUIMYECKONM W BOJOPOJHON), 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKON PEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS OT Pa3JINYHBIX (PaKTOPOB,;



YS. BBINOJHATH XMMHUYECKUH IKCIEPUMEHT: 110 PACIIO3HABAHUIO BAKHEUIIINX HEOPraHUYECKUX U
OPraHUYEeCKUX COCIUHEHUM;

Y6. NpoBOAUTH: CAMOCTOSATENBHBIA IMOUCK XUMHYECKOW HWH(POPMALMU C HCIOJIb30BAaHHEM
pa3INYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISAPHBIX W3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WHTepHeTa); NCIOIB30BATh KOMIIBIOTEPHBIE TEXHOJIOIMH Ui OOpabOTKU U Iepefadd XMMUYECKON
MH(POPMALIMK U €€ NMPEICTaBICHUS B pa3IMUHbIX (hopMax;

V7. cBsA3bIBATh: U3YUYCHHBI MaTepHaN CO CBOCH MPOo(ecCHOHALHOM AESITEIbHOCTHIO;

V¥8. pemiathb: pacyeTHbIC 33J]aUM 10 XUMUYECKUM (POpPMYIJIaM U YpaBHEHHSIM;

31. BakHelllnMe XMMHMYeCKHe TOHSITHUSI: BEILECTBO, XMMHUUYECKUN B3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJISIPHAsI MacChl, HOH, aJLIOTPOIIUs, U30TOIbI, XUMUYECKas CBSI3b,
AJIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTh, CTENEHb OKUCIIEHUS, MOJIb, MOJISIpHAs Macca, MOJIIPHBIN
00beM TIa3000pa3HbIX BEILECTB, BEIIECTBA MOJIEKYISIPHOIO M HEMOJEKYJSPHOTO CTPOEHU,
pacTBOPBI, DJEKTPOJIUT M HEIEKTPOJUT, JJIEKTPOJIMTUYECKAs JIHUCCOLMALNS, OKHUCIHTENb U
BOCCTAHOBUTEIIb, OKUCJIEHHWE M BOCCTAHOBJIEHME, TEIUIOBOM H(PGEeKT peakiuu, CKOpOCThb
XMMHUYECKON Peaklny, KaTajau3, XUMHUUYECKOEe PaBHOBECHE, YIJIEPOJHBIN CKeleT, PyHKIMOHANbHAs
rpynna, i30MepHsi, TOMOJIOTHS;

32. OCHOBHBIE 3aKOHBI XMMHM: COXPAHEHHS] MaccChl BELIECTB, MOCTOSHCTBA COCTaBa BEILECTB,
nepuoanudeckui 3akoH [1.11. Menneneesa;

33. oCHOBHBIE TEOPUM XUMHUM; XUMHUECKON CBSI3HU, SJEKTPOIUTUUECKON JUCCOLMALIUU, CTPOCHUS
OpraHMYECKUX U HEOPTraHUUECKUX COCAUHEHUI;

34. BakHelilINe BelleCTBA W MaTepPHAJbI: BaXHEHIIME METAUIbl U CIUIABBI; CEPHas, COJIAHAsd,
a30THas M YKCYCHas KHCJIOTHI; OJaropojHble ra3bl, BOJOPOJ, KUCIOPOA, TalOIr€HBl, IIEJI0YHbIE
METaJIbl; OCHOBHBIE, KUCJIOTHBIE U aM(OTepHbIE OKCU/bI U TUAPOKCUIBI, IIEJIOUH, YIJICKUCIBIA U
yrapHblii ra3bl, CEpPHUCTBIM Ia3, aMMHUaK, BOJAA, IPUPOIHBIA ra3, METaH, 3TaH, ITWIEH, aleTHICH,
XJIOpU HATpHsi, KapOOHAT M THAPOKapOOHAT HaTpus, kKapOoHaT u ¢ocdaT Kaiablus, OEH30I,
METaHOJ M ATaHOJ, CIOXHBIE 3(QUPbI, XKUPbI, MbLIA, MOHOCaxapuIbl (TJIIOKO3a), AUCaAXapUibl
(caxaposa), monucaxapuabl (KpaxmaJl U [EJUTI0J03a), AaHWJIWH, aMUHOKHUCIIOTHI, OEJKH,
HCKYCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA, Kay4yKH, MJIaCTMACChI;

HCIOJb30BATh NPHOOpPETeHHbIC 3HAHMS W YMEHHMS B TMPAKTHYECKON JAeATeJbHOCTH H
MOBCEIHEBHOM KU3HHU:

MMO1. 11 OoObACHEHHS XUMHUYECKUX SBICHUHM, NPOUCXOASIIMX B IpUpoae, ObITY U Ha
IIPOU3BO/ICTBE;

MO2. npodrIakTUKH aTKOTOJbHON U HAPKOTHYECKOM 3aBUCUMOCTEH.

ITO3. onpeneneHust BOSMOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPALEHUHN B Pa3JINYHBIX YCIOBUAX
Y OLIEHKH UX MOCJEICTBUM;

I1O4. >xon0rHYecKn rPaMOTHOTO TTOBEJIEHUS B OKPYKAIOIIIEH cpefie;

ITOS. oneHKkM BIHMAHUS XMMHUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH Cpelbl HA OPraHn3M YeJIOBEKa U
JpYTHU€ KUBbIE OPraHU3MBI;

I1O6. Ge3omacHoro oOpalieHusi ¢ TOPIOYMMU M TOKCHYHBIMU BEIECTBAMHU M JaOOpaTOPHBIM
o0opynoBaHueM;

IO7. npuroToBIeHNUs PaCTBOPOB 33JaHHON KOHIIEHTPAIMK B ObITY U Ha MPOU3BOJICTBE;

ITO8. kpuTHUecKol OLIEHKU JOCTOBEPHOCTH XUMUYECKON MH(OpMaIK, MOCTYNAIOLIeH U3 pa3HbIX
HMCTOYHUKOB.



®opmoii arTecTauy 1Mo yueOHOH TUCIUIIMHE SBISIETCS 3auerT.

Pe3yJIBTaTLI 0CBOCHMSA y‘l€6H0ﬁ AUCHUIIIIMHBI, ITOAJIC/KAIIINE ITPOBEPKE

B pesynbrare arrectanuu 1o y4eOHOW JMCLMIUIMHE OCYLIECTBIISIETCS KOMIUIEKCHAs
MpOBEpKa CIEAYIONMX YMCHMA W 3HAaHWUH, a Takke AUHaAMUKa (popMupoBaHUS

PaKTUYECKOTO OMbITa, TA0. 1:

Pe3yabTaThl 00y4yeHusi:
YMeHHsI, 3SHAHUS U
NMPAKTHYECKUN ONBIT

IToxa3aresu oneHKH
pe3yJbTara

dopma
KOHTPOJISI H
OLICHUBAHMS

YMmeTh:

V1. Ha3bIBATh: M3y4YCHHbBIC
BEILECTBA 110 TPUBUAIBHOW WM
MEXIYHAPOJAHONW HOMEHKIIATYpE;

Ha3BaHHe OpPraHUYECKUX u
HEOPTraHUYECKHUX BCIISCTB I1o
MEXIYHApOJAHOH H  TPUBUAIBHOMN
HOMEHKJIAType

TectupoBanue

Y2. omnpeneasitb: BaJCHTHOCTh U
CTCIICHb OKHCJICHUA XUMHUYCCKUX
DJIEMEHTOB, TUII XUMHYECKOI CBI3U B
COCJIMHEHMSX, 3aps/l MOHA, XapaKTep
Cpcabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX M OpPraHuYeCKUX
COCIMHCHMH, OKHUCJIUTEIb u
BOCCTaHOBUTCIIb, IMPUHAAJICKHOCTD
BEIIECTB K  pa3HbIM  Kjaccam
HCOPTaHUYCCKUX W OpPraHUYCCKUX
COCIUHCHMIA,

ompeaejieHue BAJICHTHOCTH u
CTEIICHU  OKHUCICHHUS  XUMHYECKHUX
AJIEMEHTOB, THUMA XWMHYECKOW CBSI3U
B  COCOUHEHHUSX, 3apsna  HOHa,
XapakTepa  cpeapl B BOJHBIX
pacTBopax HEOPraHUYECKUX u
OpraHUYECKUX COEIMHEHU,
OKHCIIMTENSI W  BOCCTAaHOBHUTEII,
MIPUHAJIEKHOCTH BEIIECTB K Pa3HbIM
KJIaccaM HEOPraHUYECKUX u
OPraHUYECKUX COCTUHEHU;

TectupoBanue
JlaboparopHas
pabora. ['maponm3
COJIEH.
JlaGopaTopHas
pabora. CBoiicTBa
pPacTBOPUMBIX
OCHOBaHUM.

Y3. xapakTepM30BaTh: >ICMCHTHI
MaJIbIX TEPHOOB IO UX MOJOKCHHIO

XapaKTePUCTUKA DJIEMEHTOB MaJbIX
MEPUOJIOB MO HX TMOJOKEHUIO B

TectupoBanue
IIpaxkTueckas

B llepmogmueckoir cucreme [I.U. | Ilepuonnueckoi CHUCTEME H.M. | pabora. CBoiicTa
MenneneeBa; obmue xumudeckne | MenneneeBa; OOMHUX XUMHYECKHX | opraHMYecKUX U
CBOMCTBA META/IOB, HEMETALIOB, | CBOMCTB ~ METAUIOB, ~ HEMETAIIOB, | yeopraHWeCKUX
OCHOBHBIX KJIACCOB HEOPraHUYECKUX | OCHOBHBIX KJIACCOB HEOPTaHMYECKHX | 1yciiorf.

U OpraHMYECKHX  COEAUHECHMH; | U OpPraHMYECKUX COEUHEHMIA;

CTPOCHHE M XHMHUYECKHE CBOWCTBA | CTPOEGHHE W XHMMHUYECKHX CBOWCTB

U3YYEHHbIX  HEOPraHMYEeCKMX M | U3yYEeHHBIX  HEOPraHW4ecKuX WU

OpPraHMYECKHUX COCIUHEHUI; OpPraHMYECKUX COCIUHEHUI;

Y4. oOBSICHATB:  3aBUCHMOCTH | O0BSICHEHHE 3aBUCHUMOCTH CBOWCTB | TectupoBanue
CBOICTB BeIIECTB OT MX COCTaBa U | BEIIECTB OT MX COCTaBa M CTPOEHHUs, | Brimonnenue
CTpPOEHHS, MPHUPOAY XHUMHUYECKOH | MPUPObl XUMUUECKON CBA3HM (MOHHOW | yIpa)KHEHUI
CBSI3U (noHHOM KOBAJICHTHOM, | KOBaJICHTHOM,  MeETa/UIMYECKOH U

METAJIMYECKOH U BOJOPOAHOM), | BOJOPOIHOI), 3aBUCUMOCTH CKOPOCTHU

3aBHCUMOCTh CKOPOCTH XHMHYECKOM
PEAKIMA U TTOJIOKEHUE XUMUIECKOTO
paBHOBECHS oT Ppa3IMYHBIX
(bakTopoB;

XUMHUYECKON DPEAKIMM W IOJOKEHUS
XUMHUYECKOTO paBHOBECHS oT
pa3IuYHbBIX (PAKTOPOB;




V5. BBINOJHATH  XHUMHYECKHIl | BHINOJTHEHHE xummnyeckoro | Ilpakrnueckas
IKCIMIEPUMEHT: II0 PACIO3HABAHUIO | IKCIEPUMEHTA [0 paclo3HaBaHUIO | paboTa. Pemenue
BOXHEHIINX  HEOPraHWYECKHX W | BOKHCUIINX  HEOPTaHWMYECKUX  H | SKCIICPUMEHTAIBHBIX
OpPTaHUYECKUX COCAUHEHUN; OpPraHUYECKUX COCIUHEHMUIA; 3a/1a4y 1o
HEOPraHUYECKOU
XUMHH
[IpakTnueckas
pabora. Pemenue
IKCIIEPUMEHTATHHBIX
3a1a4y 1o
OPraHUYeCKOu
XUMHH
Y6. npoBOAUTH: CaMOCTOSITENIbHBIN | IpOBeeHue camocrosTenpHoro | TBopueckass paborta.
MOMCK XMMHUYECKOW HHQOpPMAIMK C | MOMCKA XUMHYECKOH HHpopMmanuu ¢ | XuMus B
HCIIOJIb30BaHUEM Pa3IUYHBIX | HCIIOJIb30BAHHEM Pa3IMYHBIX | IOBCEAHEBHOU
HUCTOYHUKOB  (HAyYHO-TIONMYJSPHBIX | HCTOYHUKOB  (HAYYHO-TIOMYJSPHBIX | KU3HH.
W3/IaHHH, KOMITBIOTEPHBIX 0a3 | u3maHui, KOMITHIOTEPHBIX 0a3 | TBopueckass paboTa.
JMaHHBIX, pecypcoB MHTepHera); | AaHHBIX, pecypcoB  HuTepHera); | Xumus u nuiia.
UCIIOJIb30BATh KOMIIBIOTEPHBIE | UCTIOJIB30BaHUE KOMIBIOTEpHBIX | TBOpueckas pabora.
TEXHOJIOTMM IS OOpaOOTKM W | TEXHOJIOTMH  1Is1  oOpaboTku U | XuMus u
nepesayl XMMUIEeCKON HHpopManum | mepeaadyn XuMUIecKol HHPOpMaIH, | aBTOMOOUITh

U ee TPEJICTABICHUS B Pa3INYHBIX
dopmax;

U ee TPEICTABICHUS B Pa3INYHBIX
dopmax;

YueOHbIH MPOEKT

y7. CBSA3BIBATh: W3y4YEHHBIN
Marepual co cBOEN
PO ECCUOHAIBHON JESTENHHOCTHIO;

CBSI3bIBAHUE HM3YYCHHOTO MaTepHasa
co cBoeH npogeccuoHaIbHON
JIeSTEIIbHOCThIO;

CounHeHue-
MHUHHMATIOpA. XHUMHS
B Moeill Oynmymiei
npodeccuu.
TBopueckue paboThI.
Y4eOHbII NPOEKT.

Y8. pemare: pacuerHble 3a1aun 10 | Pemenue 3agay Ha BbluuciaeHue | [IpakTudeckas
XUMUYECKUM bopmynam U | MaccoBoO 071 XUMHYECKOro | pabora Pemenue
YpaBHEHUSIM; aJIeMEeHTa o (HOpMyIie COeTUHEHNUS; pacyeTHBIX 3ajad.
MacCOBOM JI0JIM BEUIECTBA B pacTBOpe; | TectupoBaHue
KOJIMUecTBa BellecTBa, oobeMa uiu | KonTponbHas pabota
Macchbl BEIIEeCTBA 10 KOJIHMYECTBY
BEIIECTBA, 00BEMY WM  Macce
pEareHToB WM MPOJIYKTOB PEAKIIUH.
3HaTh: ¢popmyupoBka caeayromux | TectupoBanue
31. BaxHelluMe XUMHYECKHMEe | MOHATHH: BEUIECTBO, XHMMHYECKHH | KonTponbHas pabora
MOHATHUSA: BEIIECTBO, XWMUYECKHM | DIIEMEHT, aTom, MOJIEKYJIa,
AIIEMEHT, aToM, MOJIEKYJa, | OTHOCUTEIbHbBIE aTOMHas u
OTHOCHUTEIIbHBIE aTOMHast U | MOJIEKYJIsIpHAst Macchl, WOH,
MOJIEKYJIsIpHas MAacchl, WOH, | aJUIOTPOMHSI, W30TOMNBI, XHUMHYECKas




AJIOTPOMHSI, M30TOMBI, XUMHUYECKas
CBSI3b, AIIEKTPOOTPHUIIATETHHOCTH,
BaJICHTHOCTh, CTEMECHb OKHUCJICHHSI,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIH
00beM  ra3000pa3HBIX  BEIIECTB,
BelIeCTBa MOJICKYJISIPHOTO u
HEMOJIEKYJIIPHOTO CTpOCHHS,
pacTBOpBI,  DJIEKTPOJIUT U HE
JEKTPOJIHT, ANEKTPOJIUTUYECKAs
JIMICCOIIMALINS, OKUCJIUTENh u
BOCCTAHOBUTENIb,  OKHUCJCHHE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(deKT
peakuuMu, CKOPOCTb XHUMHYECKOH
peakiuu, KaTalu3, XHUMHYECKOe
paBHOBECHE, YIJIEPOAHBIA CKeJeT,
(G yHKIIMOHATBHAS TPYIINa, U30MEPUS,
TOMOJIOTHS;

CBSI3b, AIEKTPOOTPHUIIATEIBLHOCTb,
BaJICHTHOCTb, CTCIICHb OKHCJICHUS,
MOJIb, MOJSIPHAsE Macca, MOJISIPHBII
00beM  ra3000pa3HBIX  BEIIECTB,
BEIIlECTBA MOJIEKYJISIPHOTO u
HEMOJIEKYJIIPHOTO CTPOCHHMS,
pacTBOPBI,  JJCKTPOJIMT W HE
AJIEKTPOJIUT, ANEKTPOIUTUIECKAS
JIACCOLIMAIHS, OKHCIIUTEND u
BOCCTaHOBUTEIIb, OKHCJICHHE u
BOCCTAHOBJICHHE, TEIJIOBOW A(ddekT
peaKkIuu, CKOPOCTh  XHUMHYCCKOMN
peakiuu,  KaTaliu3, XUMHYECKOe
paBHOBECHE, VYIJICPOJHBIA  CKEJIeT,
(GyHKIIMOHATIBHAS TPYIINa, U30MEpHs,
TOMOJIOTHS;

32. OCHOBHBIE 3aKOHbI XHMHH: | (OPMYIUPOBKAa OCHOBHBIX 3aKOHOB | TecTupoBaHHe
COXpaHEHUsI MAacCEHI BEIIIECTB, | XMMHUU: COXPAHEHHUsI MACChl BEIIECTB,

IIOCTOSTHCTBA  COCTaBa  BEIIECTB, | IIOCTOSHCTBA cocTaBa BEIICSCTB,
MepUOUYECKUI 3aKOH H.N. | nepuoandeckuii 3aKOH JI.1.

Menpaeneena; Menpeneena;

33. oOCHOBHBIE TeOpPHMH XHMMMHU: | OOBSCHEHUE CMBICIIA OCHOBHBIX | TecTupoBaHue
XUMHYECKOHU CBSI3U, | TEOPUII XUMHUHU: XHUMHUYECKOW CBS3H,
SJIEKTPOJUTUYECKON  JIUCCOLIMAIMU, | DJIICKTPOJIMTHYECKON  TUCCOLMAIUH,

CTpOEHUSA OpPraHHYeCKUX U | CTPOCHHS OpTraHUYECKUX u
HEOPraHUYECKUX COCIMHEHUN; HEOPTraHWYECKUX COCTMHECHU;

34. BaKkHellllHe BellecTBa H | ONHMCAHHE CBOIICTB BakHenmux | TectupoBaHue
MaTepPHAJIbl: BOKHEHIINE METAIUIbI | METAUIOB M CIUIABOB;  CEPHOM, | JTaGopaTopHEIE
U CIUIaBbI, CEpHas, COJIAHASA, a30THAS | COJMIHOM, Aa30THOM H  YKCYCHOM paboThI

U YKCYCHas KHCIOTHI; OJIarOPOJHBIEC | KUCIIOT; OI1aropoTHBIX rasoB, | [[pakTHYeCKHE
raspl, BOIOPOJI, KUCIIOPOJL, TANIOTEHEI, | BOZOPOA, KHCJIOPOJA, TalOTeHOB, | naGoThl
IIEeJIOYHEIE  METaJUIbl; OCHOBHBIC, | IIIEJIOYHBIX  METAaJJIOB, OCHOBHBIX,

KHUCJIOTHBIE U aM(POTEpHbIE OKCUJIBI U
TUAPOKCHUIBI, IIEJIOYH, YTICKHCIIbII
U yrapHbli rasbl, CEpHHUCTBIA Tas,

aMMHUaK, BOJa, MPUPOAHBIA Ta3,
METaH, »JTaH, OJTWJIEH, alleTUJIEH,
XJIOpUA ~ HaTpus, KapOboHar WU

rupokapOoOHaT HaTpus, KapOoHAT U
docdar xanpuus, 6EH3011, METAaHOI U

ATAHOJ, CIIOXKHBIE J(UPBI, KHUPHI,
MbUIa, MOHOCaxapuibl (TIIOK03a),
Jcaxapuabl (caxapo3a),
MOJINCAXAPUBI (kpaxman u
1IEJUTI0NI03a), aQHUJIVH,
AMHHOKHCIIOTHI, OenKu,

HCKYCCTBCHHBIC W CHHTCTHYCCKHUC

KHCIIOTHBIX U aM(OTEPHBIX OKCHJIOB U
TUAPOKCHUIOB, IIEI0YEH, YIIeKUCIOro
U yrapHOro ras3oB, CEPHHUCTOrO rasa,
aMMHaKa, BOJBI, TPUPOJHOTO Ta3a,
MeTaHa, dTaHa, STUJICHA, alleTHIICHA,
XJiopuga  HaTpus, KapOoHaTta U
rupokapOoHaTa Hatpus, KapOoHara
u  (Qocchara kampuusa, OeH30Ia,
METaHoJa W O3TaHOoJa, CIIOXKHBIX
3(hupoB, JKUPOB, MbIIa,
MOHOCaxapua0B (TIr0KO03BI),
JIcaxapHuioB (caxapo3sbl),
MOJINCAaXapHUI0B (kpaxmana u
EJUTIONIO3bI), aHUITUHA, AMUHOKHUCIIOT,
OEJIKOB, HCKYCCTBEHHBIX "




BOJIOKHA, Kay4yKH, IIJ1aCTMAaCChI;

CUHTCTHYCCKHUX BOJIOKOH, KaydyKOB,
[IJIACTMACC;

IIO1. ucnosb3yer npuodpeTeHHbIE
3HAHMS M YMeHMS /i1 OOBSICHEHUS
XUMHYECKHUX SIBIICHUH,
IPOUCXOAIINX B MPUPOAE, OBITY U
Ha MPOU3BOJICTBE;

OOBSICHEHHE XMMUYECKUX SIBJICHUH,
MPOUCXOSIINX B IPUPOJIE, OBITY U HA
IIPOU3BOJCTBE;

TectupoBanue
TBopueckue paboTb
YueOHBIH MPOEKT

[HO2. ucnosb3yer npuodpeTeHHbIE | UCIIOJIB30BAHUE npuoOpeTeHHbIX | TecTupoBanwme
3HAHMSA " YMeHHUA IS | 3HAHWUI JUTSL npodunaktuku | TBopueckoe 3agaHue
npoQUIAKTUKA  AJIKOTOJNILHOM W | aIKOTOJBHOW W HAPKOTUYECKOM

HAapKOTUYECKON 3aBHCUMOCTEM. 3aBUCUMOCTEM.

HO3. ucnosb3yer npuodpeTeHHbIE | OIPEICICHUE BO3MOKHOCTH | TectupoBanue
3HAHMS U YMEHUS JJIS ONPEIEIICHUS | TPOTEKaHUs XUMUYECKHUX

BO3MO>KHOCTH MPOTEKAHUS | IPEBPAILLEHUN B PA3JIMUHBIX YCIOBUIX

XUMHYECKHX MIpEeBpaICHUI B | M OLIGHKU HX ITOCJIEJICTBHIA;

Pa3JIMYHBIX YCIOBUAX M OLEHKH MX

MTOCJIC/ICTBHI;

ITO4. ucnosb3yer npuodpeTeHHbIe | HCIIOIb30BAHUE npuoOpereHHbIx | TectupoBanue
3HAHMSA " yMeHusl IS | 3HAHWI JUTSt sKosiornuecku | TBopueckue paboThl
3KOJIOTUYECKHU TPaMOTHOTO | TPAMOTHOTO MMOBEJCHUS B | Y4eOHBII MPOEKT

MOBEJICHUS B OKPYXKaIoIIeH cpene;

OKpYXarolle cpene;

ITOS. ucnoan3yer npuodpeTeHHbIE
3HAHMSA W YMEHHsl JJIfl OLICHKU
BJIMAHUA XUMHWYCCKOT'O 3arpss3HCHUA
OKpY’Kalolled cpelpl Ha OpraHu3M

KPUTHYCCKOC OLCHUBAHUC BJIMAHUSA
XUMHUYECKOTO 3arpsi3HeHus
OKpYXKarollle cpeabl Ha OpraHu3M
YyelnoBeKka U Ipyrue KUBBIC

TectupoBanue
TBopueckoe 3ananue

YelloBeKa W JIpYyrUe€  JKUBBIC | OPTaHU3MBI,
OpraHHU3MBl;

oe. HCMOJIb3YeT | UCIIOJIb30BAaHUE 3HAHUM U yMeHul /Uit | TectupoBaHue
npuodpeTeHHbIe 3HAHUS W YMEeHHs | O€3011aCHOrO oOparieHus c | IlpakTnueckue u
aas Oe3omacHoOro oOpalleHus C | TOPIOYUMHU u TOKCUYHBIMU | J1a00paTOpHbIE
TOPIOYUMH U TOKCUYHBIMH | BELIECTBAMH H 1a00paTOpHBIM | paboThI
BEIIECTBAMU U 71a00paTOPHBIM | 000PYIOBAaHUEM;
000pyOBaHUEM;
IMO7. ucnosb3yer npuodpeTeHHbIE | IPUTOTOBIEHUE PACTBOPOB 3aJaHHOM | TectupoBaHue
3HAHUSA " YMEHus AJIs | KOHLIEHTpauu B ObiTy W Ha | Pemenue 3amau
MPUTOTOBJIEHUS PACTBOPOB 3a/1aHHOM | MPOU3BO/ICTBE; [IpakTnueckas
KOHIIGHTpaluMi B ObITYy W Ha pabora
IIPOU3BO/ICTBE;
ITO8. ncnoab3yer npuoOpeTeHHbIe | KPUTUYECKOE oueHuBanue | TectupoBanue
3HAHUSA U YMEHMS IS KPUTUYECKON | TOCTOBEPHOCTH XUMHUYECKON | Y4eOHBIN MPOeKT
OLIEHKHU JIOCTOBEPHOCTU XUMHUYECKOH | HH(pOpMAIMK,  MOCTyMarouen  u3

uH(popMaluy, MOCTyHaroue us3
pa3HbIX UCTOYHHUKOB.

Pa3HBIX UCTOYHUKOB.




IHPAKTUYECKHUE PABOTBI

10 VYEOHOU JIMCIUIUINHE XUMHUS

Cnncok npakTu4eckux pador

Paznen HaumeHoBaHMe NMpaKTHYECKOH padoThI Kou-Bo
NpOrpamMmbl 4yacos
Pazoen |. Obwan 2
u neopzanuueckan | llpakrtudeckas pa6ora Ne 1. Peakuun HOHHOTO oOMeHa.
xXumus.
IIpakTuyeckass padora Ne 2. [IpuroroBienue pactBopa 2
3a1aHHOW KOHILICHTPALIUH.
2
IpakTuyeckas pabora Ne3. Pewmenue
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «I naponus»
2
IMpakTnyeckas padora Ne 4. I[lonydyenue, coOupanue u
pacro3HaBaHKe ra3oB.
IIpakTuyeckas padora  Ne S. Pemenne 1
9KCIIEPUMEHTANIBHBIX 33724 IO HEOPTraHNYECKON XUMUU.
Pazoen 1. IIpakTnyeckas pabora Ne 6. Pemienue 1
SKCIIEPUMEHTANBHBIX ~ 3aJad  Ha  WACHTU(DUKAIHIO
Opzanuueckasn p an A (prxan
OpraHUYECKUX COECTUHEHUH.
xXumus
IIpakTyeckas padora Ne 7. PacnozHaBaHue miactmacc 2
Y BOJIOKOH.
Bcezo no 12

oucuyuniune




KOMIUIEKT HHCTPYKIITHUOHHBIX KAPT JUUIA IIPAKTHYECKHX PABOT

no oucyuniune « Xumusn»

Ilpakmuueckas paboma Nel. Peakuinu HOHHOTO OOMEHa.

Ilpakmuueckasa padoma Ne2. IIpurotoBiieHHE pacCTBOPA 3aJaHHONM KOHIICHTPALIUH.

Ilpakmuueckan padoma Ne3. PenieHue >KCIEpUMEHTAIIBHBIX 3a7a4 Mo TeMe «I uaposnsy»
Ilpakmuueckasa paooma Ned. Ilonyuenue, coOupaHue U pacrio3HaBaHKE ra3oB.
Ilpakmuueckan padoma Ne5. PelieHne >KCIEPUMEHTAIIBHBIX 3a7a4 10 HEOPraHUYECKOM  XUMHH.

Ilpakmuueckasa paooma Ne6. PeiieHne SKCIEpUMEHTAIBHBIX 3a71a4 Ha UJICHTU(DUKAITHIO
OPraHUYECKUX COCTUHECHUM.

Ilpakmuueckaa padoma Ne7. Pacnio3HaBaHME INIACTMACC U BOJIOKOH.

Kpumepuu oyenku ypoensa IKCnepumenmaibHulX yMeHUIl CIYO0eHmog8:

- OYeHKA «OMAUYHO» BBICTABISIETCS CTYIEHTY, €CIM padoTa BBHINOJIHEHA MOJHOCTHIO,
NPaBUJIBHO; CJIEJIaHbl TPAaBWIbHbIE HAOJIOACHUS W BBIBOJBI; JKCIIEPHMEHT OCYIIECTBICH IO
IUTaHy, C YUYETOM TEXHHKH Oe30MacHOCTH W MpaBHJ pabOTHl C BEIIECTBAMH U O0OPYIOBAHHEM;
MIPOSIBJIICHBI OPTaHU3alMOHHO — TPYJOBbIC YMEHUS;
- OYeHKa «xopouioy, €cli paboTa BBINOJIHEHA MPABUIBHO; CICNIaHbl NPaBUIIbHbIE HAOIOIEHUS U
BBIBOJIbI, NPH 3TOM SKCIEPUMEHT IMPOBEJEH HE MOJIHOCThIO WJIM JIOMYIIEHbl HECYIIECTBEHHbIE
onOKH B paboTe ¢ BelecTBaMu U 000pyI0BaHUEM;
- OYeHKa «y0081emeopumenbHo», el padoTa BHINIOJIHEHA MPAaBWILHO HE MEHEE YeM HAaIlOJIOBHHY
WIM JIOTyIllEHA HECYIIECTBEHHAas OLIMOKA B XOJIe dKCIIEPUMEHTA, B OOBSICHEHUH, B O()OPMIICHUU
paboTel, B COOJIIOJIGHUM TPaBUI TEXHUKH O€30IacHOCTM  Ipu paboTe C BellecTBaMU H
000pyI0BaHUEM, KOTOPAst UCIIPABIISIETCS TIO TPEOOBAHHIO MPETIOIaBaTENs
- OYEeHKAa «HEeYO08IemEopUmenbHOoy, €CIIU TOMYIIEHBI IBE (M 00JIee) CYIeCTBEHHBIE OIIMOKH B XO/1€
HKCIIEpUMEHTa, B OOBSICHEHUWH, B O(GOpPMIEHMH pabOThl, B  COOJIOJCHMM MPAaBUI TEXHUKHU
0e30macHOCTH, TpU padoTe ¢ BeleCTBAMU U O00OPYAOBaHMEM, KOTOpBIE CTYJAEHT HE MOXKET
UCTIPaBUTh Jake M0 TPEOOBAHMIO MTPETo1aBaTells.
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IIpakTuyeckasi padbora Nel
Tema: Peaknuu MOHHOI0O 00MeHA

Ilenw: 1. O3HaKOMUTHCA HA MPAKTUKE C PEAKIIUSIMUA HOHHOTO OOMEHA PAa3IMYHbIX TUIIOB
Y YCIIOBUSMH UX IPOTEKAHUS.

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

HpuoﬁpemaeMble ymenus u HaAGvblKU:

1. CocrtaBisTh ypaBHEHHUS pEaKIMil B MOJIEKYJISIPHOU U MOHHOU (popmax.

2. TlpoBeneHue 1a00paTOPHBIX OIMBITOB, HAOIIOICHUE U aHAJIH3.

3. [IpumeneHne paBuiI TEXHUKH 0€30IMACHOCTH TP OOPAIICHUN ¢ XUMUIECKAM
000py/I0BaHUEM U PEAKTHUBAMH.

Obopyoosanue u peakmugpl: MTATUB C MPOOUPKAMHU; CEpHAs KUCJIOTA, PACTBOPHI
THJPOKCHUIa HATPpHsl, KapOoHaTa HaTpus, cyiabdaTta meau (I1), xmopumaa xenesa (111),
dbenondranenna, xaopuaa 6apus, cyiabhara HaTPUSI.

KOHmPOJleble eonpocuol:

1. Kakue peakuuu Ha3bIBaIOTCS HOHHBIMU PEAKIIUSIMU?
2. HazoBute yciioBUs MPOTEKAHUs PEAKIIUi HIOHHOTO OOMEHa JI0 KOHIIA.

Cooepoicanue padomsl u noc1e006ameaIbHOCHLb €€ 6bINOJIHEHUA

Onvim Ne 1. B 2 npoOupku HazieiTe mo 2-3 M pacTBOPOB XJiopuaa 6apus, cynbdata
menu (11) coorBeTcTBeHHO. B TOM k€ mopsiike 100aBbTe€ B MPOOUPKH paBHBIE 00HEMBI
pacTBOPOB CyJsib(aTa HATPUS U TUAPOKCU]IA HATPHUS COOTBETCTBEHHO. B ueM cX0CTBO
MIPOBEICHHBIX peakiuii? KakoBbl yClIOBUS UX MPOTEKAHUS 0 KOHIA?

Onwvim Ne 2, Hanelite B npoOupky 3-4 Mi1 pacTBOpa kapOoHaTa HATpus, 100aBbTE MO
KaIljIsiM CepHYI0 KUCIoTy. Uto Habmomgaere? [louemy sTa peakuus UaeT 10 KOHIa?

Onwvim Ne 3. Haneiite B ipoOupky 3-4 mMi1 pacTBOpa THAPOKCUIA HATPHS, T0OABHTE

HECKOJIbKO Karenb (henondranenna. Uto nadmogaere? Jlo6aBbTe 1O KaIuisiM CEPHYIO
KHUCIIOTY JI0 TIOJTHOTO 00ecIiBeunBaHus pacTBopa. [louemy sTa peakius mpoTeKkaeT 10
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KoHIIa?

Onwvim Ne 4. [1onp3ysch UMEIOIUMUCA PEAKTUBAMU, OCYLIECTBUTE PEAKIIMH, CXEMBI
KOTOPBIX IPUBEJICHBI HIDKE. Y KAXKHUTE YCIOBUS POTEKAHUS KaXXI0M PEaKUU O KOHIIA.

1)2H" +20H" — 2H,0
2) CO +2H" — CO,1 + H,0
3) Fe *+30H — Fe (OH);)

[To uroram mpoBEEHHBIX OIBITOB 3aIIOJIHUTE TAOJIMILY, COCTABbTE YPaBHEHUS
peaxiuii B MOJICKYJISIpHON ¥ HIOHHOM (popmax, cenaite BIBO/I.

IIpakTnuyeckas padora Ne2

Tema: IIpuroroBjeHue pacTeopa 3aJaHHOH KOHUEHTPALMH
Ilenw: 1) HayunThCs TOTOBUTH PACTBOPHI 3aJaHHOW KOHLIEHTPALUU.

2) YMeTb OTMEPSATH ONPEAEICHHbIA 00bEM KUIKOCTH, B3BEIIMBATh U PACTBOPSThH
TBEPJIOE BEIIECTBO, IPOU3BOAUTH PACUETHI

Oobopyoosanue u peakmuenl. CTakaHbl 00beMOM 50 MJI, CTEKJIISIHHBIC TAJOYKH C
PE3UMHOBBLIMH HAKOHEYHMKAMH, BEChl (anTe4HBbIC) C pa3HOBECAMH, CTEKIISTHHBIC
JIOTIATOYKH, MEPHBIC ITUIMHAPHI, KOJOBI, CTaKaHbI; COJM: MOBAapeHHAas COJb KapOoHAT
HATPHS; XOJIO0IHAS KUIISTYCHHAS (I JUCTIILTMPOBaHHAS BOJIA)

Konumponwnwie eonpocwi: 1. Kakol pacTBop Ha3bIBACTCSI HACHIIIICHHBIM,
HEHACBIIIEHHBIM?

2. Yto Ha3pIBaeTCs PacCTBOPUMOCTHIO BeniecTBa? 3. UTO Ha3pIBaeTCsl MacCOBOM JOJIEH
pactBopeHHOro BemiecTBa? 4. KakoBa rmociienoBaTeIbHOCTh IPUTOTOBIICHUST pacTBOpa?

12



Cooepircanue pabomsl u noOc1€006ameIbHOCHb 6bINOTHEHUS

Onwvim Nel. [Ipucomosnenue pacmeopa, cooepicaue2o onpeoesieHHy0 Maccogyro
00110 pacmeopPeHHOU COJIU.

[TPUMEPHI 3A/IAY.
1. IIpuroroBbre 20 I BOZHOIO pacTBOpPa MOBAPEHHOM COIM C MACCOBOM A0Jiel conu 5%

2. [IpurotoseTe 10 T BOAHOTO pacTBOpa coabl (kKapOoHaTa HATPUS) C MAaCCOBOM Joyel
comu 10%

IlocneooeamenvHocmos 6bINOSIHEHUA:

1. HpOI/IBBGIII/ITe PaCUYCThI: BBIYUCJINTC MACCY HABCCKH COJIN (F) 1 00beEM BOJBI
(MJ'I), H€O6XOIII/IMI>I€ JJIL IIPUTOTOBJICHUA JAHHOI'O paCcTBOpPA.

2. OTBechTE Ha Becax HEOOXOUMYIO HABECKY COJIM M OTMEPHTE MEPHBIM
HUAJIMHIPOM HEOOXOAUMBIN 00bEM BOJIBI.

3. [lomecTuTe HABECKY COJIA B KOJIOY, IPUIIEHTE OTMEPEHHBI 00BEM BO/IBI,
COJEPKUMOE KOJIOBI epeMeIIaifTe A0 MOJHOTO PACTBOPEHHUSI COJIH.

4. B oTyeTe NpUBEIUTE PACUETHI, MOCIE0BATEIbHOCTD BAalllMX JICUCTBUN U
clieNlaiiTe PUCYHOK COCYJia, B KOTOPOM BbI TPUTOTOBWIM pacTBOp. O003HaYBTE
MacCOBYIO JI0Jt0 coiu U ee popmyny. Hanpumep,

Onwvim Ne2. [Ipucomosnenue pacmeopa onpeoeeHHOU MOJISIPHOU KOHYEeHMpayuu

(ITox MonsipHOM KOHIIEHTpAIIMEH TOHUMAIOT YUCJIO MOJIEH PAaCTBOPEHHOTO
BEILIECTBA,  cojepxkaiierocs B 1 1 pacTBopa)

[TPUMEPDBI 3AJTAY.

1. ITpurotoBbre 20 Ma pactBopa xiopuna Harpust NaCl, monspras
KOHIIeHTparusi KoToporo 0,1 mob/m.

2. IlpuroroBbre 20 Mma pactBopa conbl Na,CO3, MomnsipHas KOHIIEHTpAIUs
koToporo 0,5 Mob/11.

IlTocneoosamenvnocmo évinonnenus:

1. Paccunraiite maccy pactBopeHHOro Bemiectsa B 1000 M1 pacTBopa 3a1aHHOM
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KOHOCHTPAUOWH.

2. PaccuuraiiTe Maccy pacTBOPEHHOTO BEIIECTBA B MPEAJIOKEHHOM 00beMe
pacTtBopa.

3. B cooTBETCTBUU € pacueTaMy BO3bMUTE HABECKY COJIM, [IOMECTUTE €€ B
MEpPHBINA COCY]T U 100aBbTE HEMHOTO BOJIBI (TpuMepHO 7-10 mur). [TomermmBas
CTEKJITHHOW MaJ0O4YKOM, PACTBOPUTE MOJTHOCTHIO COJIb, & 3aTEM MPHUIIENTE BOJBI 10
HE0OXOAMMOrO IO YCIOBHUIO 3a7aui 00bema.

4. . B oTyeTe npuBEIUTE PacueThl, MOCIEAOBATEILHOCTh BalIUX JEHCTBUN U
c/ieliaiiTe pUCYHOK MEPHOTO COCyZa, B KOTOPOM MPUTOTOBJIEH PACTBOP 3aJIaHHOM
MOJISIPHON KOHIIEHTPALIMH.

Ilpakmuueckaa paboma Ne 3

Tema: PenieHue 3KCIIEPUMEHTAJIBHBIX 32/1a4 10 TeMe «['mapoJms»

lle./'lb.' 1. HayT—II/ITBCH IMpaBUJIbHO OOBSICHATH IMPpUYINHY U3MCHCHUWA IBCTA MHINKATOPOB

B PAaCTBOpAx COJIEW HA OCHOBE MEXaHMU3Ma THAPOIN3a COJIEH.

2. YMEThb COCTaBIIATh YPAaBHCHUA THAPOJIN3a COJIGfI, PaCTBOPBI KOTOPBIX HUMCIOT

KHCIIYIO U HICIIOYHYIO PCAKIIHIO.

Oobopyoosanue u peakmuewl: MTaTUB ¢ TpoOUpkamu, pactBopsl cojieit NaCl, Na, COg,
A1,(SOy)3, naaMKaTOPHL: JakMyc U derondrarens, pactsopsl Hy SO, 1 NaOH, Bona B

KOJIOE.

Koumponwnwie eonpocwet: 1. JlaiiTe onpenenieHue peakiiuu ruiposun3a.

2. Kakue conm mnoaseprarorcs ruapoiusy? Kakyroo cpegy MOryT UMETh IpPU 3TOM

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

Cooeprrcanue padomul

Onvim Nel. VI3MeHeHUE OKpaCKU MHIUKATOPOB B pACTBOPAX KUCIOT U HIEIOYEH.

a) Haymte B Tpu mpoOUpPKU HEMHOTO BOJIBI M3 KOJIOBI M MPUOABUTH PACTBOP JIAKMYCa JI0



XOPOIIIO 3aMETHOM okpacku. OTMETHTH I[BET JJaKMyca B BOAHOM cpeze. B onHy u3
POOUPOK MPHOABUTHh HECKOJIBKO KaIlelb KUCIOTHI, a B IPYTYIO - Ieo4n. Yto
HaOmromaere?

0) IIpoxenaTs TO ke camoe, B3sIB BMECTO J1akmyca dheHondranens. Habmronenus
3aHecuTe B Ta0uiyy. Hanuiure ypaBHEeHUs: peakiuid 3J€KTPOTUTHYECKON TUCCOLIUALINT
KHUCJIOTHI U IIEJIOYHU. Y KaXKHUTE,

KaKue MOHBI BIUSAIOT Ha U3MEHEHUE OKPACcKu MHAuKaTopa. [laiite onpenenenue
OCHOBAHUS U KUCIIOTHI B cBeTe TO/I.

Onwvim Ne2. VcnibiTanue pacTBOPOB COJIEH MHAMKATOPAMH.

Bomubie pacTtBOpeI cosieii uMeroT pasHble 3HaYeHWS pH W pa3iaudHbIE THIBI CPEI-
kuciotHyo( pH< 7), menounyo (pH> 7), nelitpansuyto (pH=7). 210 00BsACHsETCA
TE€M, YTO COJU B BOJIHBIX pacTBOpax MOTYT MOJBEprarhbcs ruaponusy. Jolyo coib
MO>KHO MIPECTABUTH KaK MPOAYKT B3aUMOJICHCTBUSI OCHOBAHUS C KUCIJIOTOM.

HWcnertaiite pacteopsl coieir Na C1, Na, CO3, Al, (SO, ); MHAMKATOpaMu, ONPEACITUTE
XapakTep cpe/ibl U OOBSICHUTE PE3YJIBTATHI UCTTBITAHUM.

Sanuwume nabarooenus, coename 6bi600bI.
H3MeHeHHE OKPACKH MHAUKATOPOB B 3aBUCHUMOCTH OT Cpe/bl

Hazpanue Oxkpacka Oxpacka UHIMKaTOpa B Oxkpacka UHIMKaTopa B

UHMKaTOopa WHAMKATOpa B LIEJI0YHOMN KHCJIOTHOM cpene
HEUTPAIBHON cpene
cpene

Jlakmyc ®duoseroBas Cunss Kpachnas
MeruinoBblit Opanxkesas XKenras KpacHno-po3oBas
OpaH>KEBBIN

®denondranenn becupeTHas ManHoBas becupeTHas
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Ilpaxmuueckasa paboma Ne 4

Tema: Ilosryyenue, coOMpaHue U pacnno3HaBaHUe ra3oB

Ilenw: 1. I10BTOPUTH TEXHUKY ITPOBEACHUS ONBITOB I10 NIOJIYYEHHUIO ra30B HA
IPAKTHUKE.

2. Jloxa3bIBaTh OMBITHBIM ITyTEM HAJIMYUE MMOTYYECHHBIX Ta30B.
3. Hayuuthcst coOupaTs npocreiime npuOophl AJis MOJTyYeHUs Ta30B.

Oobopyoosanue u peakmugpl: CHUPTOBKA, METAIIMYECKUI LITATUB C JIANKOW, IITATHUB C
poOupKaMHu, TpoOKa ¢ Ta300TBOTHON TPYOKO# (MPSMOM ¥ M30THYTOM ), IIMHK
rpaHyJINPOBAHHBIN, PACTBOPBI CEPHOU U COJITHOW KUCJIOT, MEN, N3BECTKOBAsI BOJA.

Konmponwvuwvie éonpocoi:
1.Kak nmosy4aroT BOAOPO/I U YIIAEKUCIBIN ra3 B 1Jabopatopun?
2.Kak MOKHO J10Ka3aTh HAIMYHE 3THX ra30B?
Cooeporcanue padomul
Onvim Ne 1. TlonyyeHue U pacrio3HaBaHUE BOAOPOAA.
1 .B npoOupky nosnoxute 1-2 rpaHysibl HIMHKA U IPUJIEUTE PACTBOP CEPHOM KUCIIOTBHI.

2. [IpoOupky 3akpoiiTe NpoOKOH ¢ MPsAMOM ra300TBOAHON TPYOKOM M HaJEHbTE HA HEe
enie oJaHy nOpoOupKy BBepx AHOM. IlomoxkauTe HEKOTOpOEe BpeMms, UTOObI OHa
HaITOJIHWJIACh BOJOPOJIOM.

3.CauMHTe TPOOHMPKY C BOJOPOJOM W TIOJHECHUTE €€ OTBEPCTHEM K TOpSIIICH
cnuptoBke. Yto HabmronaeTe?

Onvim No2. TlonyyeHue U pacno3HaBaHUE YIIEKUCIOTO Tra3a.

1 .B npoOupKy BHECUTE HECKOJIBKO KYCOUYKOB MeJia ¥ MPUJIEHTe HEMHOTO pa30aBlIEHHON
COJISTHOM KHCITOTBI.

2.BeicTpo 3aKkpoiiTe NpoOUPKY MPOOKOI ¢ ra300TBOIHOMN TPYOKOIA.

3 .Kowner ra300TBOTHOM TPYOKH OIYCTUTE B IPYTYIO IPOOUPKY, B KOTOPOU HAXOIUTCS
M3BECTKOBAs BOJA.
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4.ITpoOupKy ¢ MEJIOM U pacCTBOPOM COJISTHOM KHCJIOTHI HarpeuTe. Uto Habmogaere? Uto
MIPOUCXOIUT, €CIIU HAa MEJI JEUCTBOBATh COJISTHON KHUCIIOTOM?

3anuwume HabaOOEHUs U YPAGHEHUS COOMBEMCMBYIOUUX PEaKyUL.

Ilpaxkmuueckan paooma Ne5

Tema: PenieHure 3KCIIEPUMEHTANBbHBIX 32124 110 HEOPTAHUYECKOU XUMMUH

2- 2-

Henw: 1. Hayunthes onpenensath cyabdar - monsl SO, , kapboHat - noHbl CO3”, HOHBI
+ 2+

ammonus NH,', nonst CU”™ Ha mpakTuke.

2.Pa3BuBaTh yMEHUS COCTABJIATh YPABHEHUS PEAKIIUI B MOJIEKYJIIPHOM, TTOJIHOM U

COKpAIllEeHHOM HOHHOM BH/IE.

Oobopyoosanue u peakmugwl: CIUPTOBKA, CIUYKH, IITATUB C IPOOUPKAMHU, JCPIKATEIb,
pactBopbl Na,SO4,Na,COs, NH4CI, NaOH, BaCl1,,H,SO;,.

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

Cooeporcanue padomul

Onvim No 1.

B 3-x mpoOupkax manwsl pactBopsl BemectB; a) Na,SO4 6) Na,C0z;, B) NH,CI.
OnBITHBIM TIyTEM OTMPEIEIUTe, KaKWe BEIIEeCTBA HAXOASATCS B KaXIOW MpPOOHMpKE.
CocTaBbTe YpaBHEHHS COOTBETCTBYIOUIUMX PEAKIM B MOJEKYJISPHOM, TOJHOM U
COKpAIIEHHOM HOHHOM BUJIE.

Onvim Ne 2.
[IpoBenuTe peakuuy, MOATBEPXKAAIONIME KayeCTBEHHBIM COCTaB cylb(aTa MeIu.
3anumuTe ypaBHEHHS PEAKLIHM.
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IIpakTnyeckas padora Ne 6

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

lleﬂb.' 1. Ymets paciio3HaBaTb OPraHUYCCKUC BCIICCTBA, IIPOBOAUTDH BHGMeHTapHLIﬁ
aHaJIN3 1 XapaKTCPHLIC PCAKIIUU.

2. 3akpenuthb 00111e1a00paTOPHBIE U OPraHU3AIMOHHBIE YMEHUSI.

Obopyoosanue u peakmugpl: CIUPTOBKA, 3aXUM [JIsI MPOOUPOK, IITATUB C
npoOupKaMu, pacTBOpHl TimiepuHa, (enomna, raoko3sl, NaOH, CuSOg4crupToBoit
pacTBop Moxa.

Konmponwsnwvie sonpocwi:
1.YTo Takoe XxapakTepHbIE W KaYECTBEHHBIE PEAKIUN?

2.Kak OMBITHBIM ITyTeM MOXKHO OMPEACIUTh a) Kpaxmall, 0) TIF0K03Yy, B) IJIHIICPHH, T)
dbenon?

Cooepicanue pabomul
Onovim Ne 1.

C noMonipIo0 XapakTepHbIX peakiuii pacro3HaiTe, B KaKO! U3 MPOOUPOK HAXOATCS
BOJIHBIE PACTBOPHI: &) TIUIEpUHA, 0) (peHoa, B) TIIFOKO3HI.

Onovim Ne 2.
JIoKa)XuTe OMBITHBIM ITyTEM, YTO CHIPOI KapTodesb u Oenblii xJ1ed coaepkar Kpaxmal.
Onovim Ne 3.

Brigansl mpoOupku ¢ pacTBOpaMH TIIHMIIEPUHA U TIIOKO3bL. [Ipu moMoriu oHoro
PEaKTUBA ONPEAEIUTE KaKI0E€ BEIIECTBO.

Habnooenus 3anecume 6 mabauyy, Hanuwume ypasHeHus peakyuil, coenaime
8b1800bL.
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Ilpaxmuueckaa paboma Ne 7

Tema: Pacnio3zHaBaHMe IIJIACTMACC U BOJIOKOH

Ilenw: 1. 110BTOPUTH M 3aKPENUTH 3HAHUSI O BBICOKOMOJIEKYJIIPHBIX COSMHEHHUSX.
2. YMeTh pacnio3HaBaTh Hau0oJiee paclpoCTpaHEHHBIE IJIACTMACChl U BOJIOKHA.

060py006auue U peakmueénol: CIIMPTOBKA, TUI'CJIbHBIC HIUIILBI, O6p&3HBI IracTMacc 1
BOJIOKOH: ITIOJIMITHUIICH, ITIOJIHUCTHUPOJI, ITOJUBUHWIXJIIOPHUI, Q)GHOH(i)OpMaJIBI[eFI/I,ZIHaH
CMOJ1a XJ'IOH‘—IaTO6YMa>KHOe BOJIOKHO, HICPCThb, JIaBCaH, KAIIPpOH, CIIPABOYHbLIC Ta6JII/II_IBI.

Koumponwnwie eonpocwi:

1. Kakue BeliecTBa Ha3bIBaIOTCS MOJUMEpPaMu?
2. JlaitTe onpeaeneHue MIacTMacc U BOJIOKOH.
3. Ha kakue aBe rpyniibl A€asATCs BOJOKHA?

Cooepircanue padbomul
Onwvim Ne 1. Pacrio3zHaBaHue muiacTMacc.
Brrgansl npoOupku ¢ 00pa3amMmu miacTMacc: a) MOJIU3TUJIEH, 0) MOTUCTUPOIL,

B) MOJIMBUHUJIXJIOPH, T') eHonpopMaibaeruaHas cMoa. [1oab3yrock cripaBouyHOM
TaOIUICH, ONIPEACIUTE TUIACTMACCHI B KaXKJIOM U3 MPOOHPOK.

Onwvim Ne 2, PacriozHaBaHu€e BOJIOKOH.

Briianbl makeTuku ¢ o0pasiiaMy BOJIOKOH: a) XJIOMYaTo0yMakHOE BOJIOKHO, 0) IIepCTh,
B) JaBcaH, T') kanpoH. [1onk3ysch cripaBouHOM TaOIHIIEH, ONpeIeTuTe BOJOKHA B
KaKIOM M3 TTAaKETHKOB.

Onuwume, no Kakum npusHaxkam 6sl onpe()eﬂwzu 6blOAHHbLE eeujecmea.

HabGmronenust 3anecute B TaOIHIY, CACTIANTE BBIBOIBI.
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®oHJ OLIECHOYHBIX CPEJCTB

3AJAHIM J151 OLIEHKM OCBOEHHMS YYEBHOM JUCLATUIMHBI
Obwee nonosicenue

OCHOBHOH 1IENBIO OIICHKH Kypca Y4eOHOUM JMCUIMIUIMHEI SBJSCTCS OIICHKA OCBOCHHUS YMCHUW M yCBOCHUS
3HAHUH.

Ornenka Kypca y4eOHOH AMCHUIUIMHBI OCYIIECTBISETCS C HCIONB30BAaHHUEM CIEAYIOMUX (GOpPM U METOIOB
KOHTPOJISL: YCTHBIN ONPOC, BBIMIOJIHEHUE YIPAKHEHUH, JTA00pATOPHBIE U MPAKTUYCCKUE PA0OThI, TECTUPOBAHHE,
KOHTPOJIbHBIC PabOThl MO TeMaM, y4eOHbIE MPOCKTHI, TBOPYCCKHE 3aaHus, TUPQGEPCHIUPOBAHHBINA 3aYeT,
sk3aMeH. Hrpke mprBeieHpl OlleHOYHBIE MaTepHallbl, KOTOPHIE B TA0IHIIE 2 TTOTIEPKHYTHI.

Paznen 1. O0mas n Heopranudeckasi XUuMHs
Tema 1. Ocnosnvle nonamus u 3akouvt. Konmpononasn paboma Ne 1.
Bapuanum 1.

1. PaccuuraiiTe Maccy 5 MOJIb CEpHOI KHCIIOTBI.

2. Kaxkoe xonmuuecTBo BemecTa coaepxkutcs B 180 T BoabI?

3. Pacmpenenute BemecTBa Ha KJIacchl M HA30BHUTE BCE BEIECTBA:

MgC|2, H, SO;; SO,; Ca(OH)z; SO;; Cry,05; HCI; Fe,05; AlLSg; A|2(804)3, HF; Mn,O7; H;PO,; Na,COs; H,
SOy, KsPO4; NaOH; Mg(OH);

Bapuanr 2.

1. Paccuuraiite Maccy 2 MOJb a30THOW KHCJIOTHI.

2. Kakoe xonnuecTBO BerecTBa coaepkutcs B 88 r okcuaa yriepoaa (1V)?

3. Pacnpenenute BemecTBa Ha KJIacChl M HA30BUTE BCE BEIIECTRA:

Cu(OH),; MgSO,, H, SO4; LiOH; CO,;. P,03; Cr(OH);.Fe ,03; HBr; Al,Os;

Al; (SO,)s; HNO3; Na NOj; H;SiOs; Fe (OH),; K,SO4; H, S; Cas (PO,):

Bapmuanr 3.

1. Paccuwmraiite maccy 0,5 Monb XJIOpHIa HATPUSI.

2. Kaxkoe xonmdgecTBo BemiectBa conepkutcs B 200r cepHOM KUCTOTHI?

3. Pacnpenenure BemecTBa Ha KJIacchl M HA30BHTE BCE BEILIECTBA:

Fe(OH)g, Mg(OH)z, AIQSg, A|2(804)3, H3 PO,; HF; MgC|2, H, SO3, SO,; Na,SOqy; Ca(OH)zy 803, NaOH;
CI’203; HCI, FEQOg; Mn,O;; H, S|03

Bapmuanr 4.

1. Paccumraiite Maccy 2,5 MOJIb THIPOKCHIA KAJTHS.

2. Kaxkoe xonmdgecTBo BemiectBa conepkutcs B 100 r cepHO KHCTOTHI?

3. Pacnpenenure BemecTBa Ha Kacchl M HA30BHUTE BCE BEIIECTBA:

Cu(OH),; MgSO,, H, SO4; LiOH; CO,; Fe(OH),. Cr(OH)3.Fe ,03; HBr; Al,O3; Al; (SO4)3; HNO;; Na NOs;
H, SiO;; Fe (OH),; K,COs; H, S; Cas (PO4),

Anzopumm ouenuganusn pabomel.

13amanue -36ana (3anuckiBaeT OCHOBHYIO ()OPMYITY, BRIpaKAeT MPOU3BOHYIO, PACCUUTHIBAET MOJISIPHYIO

Maccy BellecTBa; 2 3aanue- 20aia (3amuchiBaeT OCHOBHYIO (DOPMYITY, PACCUUTHIBAET MOJISIPHYIO MacCy
BellecTBa); 3 3amaHue- 30aiia (3anuceiBaeT Ha3BaHUE KIIACCOB 0e3 OMIMOOK, pactpeeliseT BemecTBa 1Mo
KJaccaM 0e3 ommOoK, Ha3bIBaeT BelecTBa 0e3 ONIMOOK);

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

Tema 2. Ilepuoouueckuii 3axkon u Ilepuoouueckan cucmema xumuyeckux snemenmos /I.H. Menoeneeea
u cmpoenue amoma — Tecm Ne 1.

Bawm npennaraeTcs BBIOJHUTH TECT, COCTOSAIIMNA M3 JECITH BonpocoB. K kaxaoMy Bompocy mpeziaraeTcs
YEThIpE BapHaHTa OTBETOB, OJMH U3 KOTOPBIX BEpHBIA. BHMMATENbHO YUTaliTE BONPOC U IPOAaHAIU3UPYHUTE BCE
BapuaHTHl 0TBETOB. OTBETH (PUKCUPYHTE HA OTAECIBHOM JIUCTE, KOTOPBIH HE0O0X0IMMO TOANNCATh, YKa3aB CBOIO
bamunmio, ML, TPYIILy 1 HOMEp BapuaHTa. Bpemst Ha BoinmonHeHue Tecta — 20 MUHYT.

Bapuanum 1.
1. B sipe aTOMOB OTCYTCTBYIOT YaCTHIIBI:
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a) MPOTOHHI, 0) HEUTPOHHI, B) DJICKTPOHBI;
T) IPUCYTCTBYIOT BCE MEPEUHCICHHBIE BBIIIE YaCTHUIIHI.

2. S npo aToma:
a) 3apsDKEHO TOJIOKUTEIbHO;  0) He MMeeT 3apsiia; B) 3apsHKEHO OTPHLATEIIHHO;
T') IMEET IOJIOKUTENBHBIN WITN OTPULIATENbHBINA 3apsijl.
3. Anpo aTtoma 1531P COJICPIKUT:
a) 15 mporonoB u 16 HeHTPOHOB; 6) 16 MPOTOHOB U 15 HEUTPOHOB;
B) 15 mporonos u 31 Hetitpon; T) 31 IpoTOH U 15 HEUTPOHOB.
4. Habop opOuTaneif, COOTBETCTBYIOIINH BTOPOMY SHEPTETHUECKOMY YPOBHIO:
a) o71Ha S W ojHa p; 0) IBE S U JIBE P; B) OJIHA S ¥l TPH P; T) TPHU S ¥ OJIHA D;
5. Hucno nogypoBHEH Ha TPETHEM PHEPIETUUECKOM YPOBHE:
a) nBa; ©)TpW; B)UYCTHIpE; T) MIATh.
6. Uncno 3HepreTHYecKruX ypoBHEH B aTOME HATPUs paBHO:
a)onuH; O) IBa; B) TpH; T) ISTh.
7. HalimuTe napy 3J€MEHTOB, B aTOMax KOTOPBIX OJIMHAKOBOE YHCIIO 3HEPIeTHYECKUX YPOBHEH:
a) Al u Se; 0) Ku As; B)NuP; 1)Hewu Ne.
8.9nextponnas popmyna 15°25°p°3s°p°d®4s? coorsercTByeT aTomy:
a) ckaHaus; ©0) BaHamus; B) ¢ocdopa; T) aTFOMUHWSL.
9. Uncino HecapeHHBIX AIEKTPOHOB Y aTOMa CYPbMBI B OCHOBHOM COCTOSIHUH PaBHO:
a) omHOMY; 0) TpeM; B) IIATH; T) CEMHU.
10. DnekTpoHHAs KOHPUTYpAIUs dJeMEeHTa ...3s%p". @opMyIbl BOAZOPOJHOIO COCAUHEHUS U BBICILIETO
OKCH/Ia ATOTO 3JIEMEHTa COOTBETCTBEHHO:
a) HzS u SOZ; 6) HzSC n 8603; B) HzS n SOg; F) Hzo n SOg

BaMm npeanaraercsi BBIIOJIHUTBH TECT, COCTOSAIIMN U3 JecsTH BompocoB. K KaxkaoMy BOIIpOCY mpenasiaraercs
YEeThIpE BapUaHTa OTBETOB, OJMH U3 KOTOPBIX BEpHbI. BHUMATENbHO YUTANTE BONPOC U NPOAHATU3IUPYUTE BCE
BapuaHTHl OTBeTOB. OTBETHl (QUKCUPYHTE HA OTACTHLHOM JICTE, KOTOPBI HE00XOIUMO TIOANKUCATh, YKa3aB CBOIO

bamunmio, ML, TPYIILy 1 HOMEp BapuaHTta. Bpems Ha BoimonHeHue Tecta — 20 MUHYT.
Kenaro ycnexa!
Bapmuanr 2.
1. AToM, HE coaiepKaluii HEUTPOHOB B siIpe:
a)'He;  6)/H; B)g Hg; 1).'H.
2.Tun opOutanu, umeroIeH GopmMy BOCbMEPKH:
a)s; 0) p; B) d; r)f.
3. Anpo aroma 1327A| COZIEPIKUT:
a) 13 mpoToHOB 1 27 HEUTPOHOB; 6) 27 MPOTOHOB U 13 HEHTPOHOB;
B) 13 mporoHoB u 14 HelTpoHOB; T) 14 mpoToHOB U 13 HEHTPOHOB.

4. Ha tpex p-opOHTanix 0OIHOIO SHEPIreTUIECKOTr0 YPOBHS MOXKET HAXOAUTHCS MAKCUMYM:
a) TPH DJIEKTPOHA; 0) MATH DIIEKTPOHOB; B) MIECTh JEKTPOHOB; T') ICBITH 3JIEKTPOHOB;
5. YKaKuTe 3apsil aTOMa IEMEHTA C JIeKTPOHHOH hopmymoit 15°25°p°3sp?:
a)+2; 0)+4; B)+10; 1) +14.
6. YKaXuTe 3JIEMEHT, y KOTOPOTO BHEITHUN SHEPTeTUYECKUI YPOBEHH IMOJHOCTHIO 3aBEPIICH:
a) OpoM; ©0) HEOH; H)MeAb, T) pOauil.
7. Yucno d-21eKTPOHOB y aTOMa MapraHIia:
a) 1Ba; ©0) Tpw; B) UeTHIpE; T) MATh
8. Kaxnprit meproz 3aBepraercs:
) IEJIOYHBIM METAJIOM; 0) IIeT0YHO3EMENbHBIM METAIIIOM; B) TAJIOr€HOM;
T') UHEPTHBIM T'a30M.
9. YKaxuTe HOMEp TPYIIIbI, B KOTOPOH PaCHOJIOKEH IEMEHT C 3JIEKTPOHHOH (hopmyIoi
...3d%s”
a) BTopasi; O) TpeThs; B) YeTBepTas; T) IsTasl.
10. DeKTpOHHAs KOHPUIYpALHs HIeMeHTa . ..25°p°. DOPMYJIbI BOIOPOIHOTO COSIMHEHHS H BBICIIETO
OKCH/Ia 9TOTO 3JIEMEHTA COOTBETCTBEHHO:



a) NH3 u NOz, 6) PH3 u P205; B) NH3 u N205; I‘) NH3 u N205 .
Anzopumm ouenusanus mecma.
3a KaxapIi TpaBWIbHBIH oTBET 10amt. 10-9 6aminoB- «5», 8-7 6amtoB- «4», 6-5 —«3».

Tema 3. Cmpoenue éewecmea — Konmponavnas paboma Ne 2.

K kaxmomy 3aaHHI0 JaHO HECKOJBKO OTBETOB, U3 KOTOPHIX TOJIBKO OIWH BEPHBIH. BriOepuTe BEpHBIH, 110
BallleMy MHEHHIO, OTBET U CJIeTaliTe OTMETKY B OJlaHke 0TBeTOB. Bam mpemaraetcst 10 3amaHmii Takoro Turma.
Ha nocnennee 11 3aanne Hamo 1aTh HOJHBINA OTBET. Bybre BHUMaTeIbHbL JKenaro yemexa.

1. Hanbosee NONSIpHBIMHU SIBISIOTCS CBSI3H B MOJIEKYJIE:

a) HCI; 6) AsHg; B) PH3; 1) H,S.

2. XuMu4ecKast CBA3b, 00pa3yromascs MeXy aTOMaMH 3JIEMEHTOB C MOPSIIKOBEIMA HOMepaMu 3 1 9:

a) KOBaJICHTHAS TIOJIIPHAS; 0) METAJITMUECKAs;

B) KOBaJICHTHAsI HETIOJISIpHAs; T) HOHHASI.

3. ATOMHYIO KPUCTAIUTMYECKYIO PELIETKY UMEET:

a) TUAPOKCH]I HATpus; 0) amMas; B) JKeJe30; T') JeI.

4. Tun KpUCTAJUTMUECKON PEIIeTKH, XapaKTEPHBIHN I COeTUHEHUM S-METaJUIOB C P-3JIEMEHTaMU,
UMEIOIIIMH OOJIBIIYIO SIEKTPOOTPUIIATETHHOCTH!

a) MeTajuTnieckast; 0) MOHHAS; B) aTOMHas; T') MOJIEKYJISIpHAsI.

5. B xakoM psiy nepeyurciieHbl BEIIECTBA COOTBETCTBEHHO C aTOMHOM, MOJIEKYJISIPHON 1 HOHHOM
KPUCTAJUIMYECKUMH peIIeTKaMHu B TBEPAOM COCTOSIHUU?

a) anmmas, XJIopuI Hatpus, rpadur; 6) 6ensiit hocdop, Bona, Me;

B) okcup kpemuus (1V), Mens, a30T; T) anmMas, yrIIeKHCIbIN Ta3, GTOpua Kausl.

6. ATOM, KaKOTO BIIEMEHTA MPOSIBISIET HAUOOJIBIIYIO CKIIOHHOCTH K 00pa30BaHHUIO MOHHBIX CBS3EH?

a)C; 0)Si; B)F; ) P.

7. Ecniu mHTEHCUBHO B300JITATh CMECh PACTUTENFHOTO MAClia M BOZBI, TO TIOJYIHTCS:

a) cycreH3us; 0) SMyJIbCHUs; B) MEHA; T) a3pP030Jib.

8. BemecTBo, clocOOHOE K MOTMMEPH3aLUU:

a) MUKJIOTeKCcaH; 0) METHIIOBBII 3P MPOIIEHOBON KHUCIOTHI;

B) TONYOJI; T) 2.3-muMeTHI0yTaH.

9. JIyu cBera HanpaBjIeH Ha CTCHKY aKBapHyMa, HaIOJIHEHHOTO KOJUIOUIHBIM pacTBOpoM Oernka. duameTp
CBETOBOTO TISITHA HA TIPOTHBOIOJIOKHOM OT UCTOYHHKA CBETA CTEHKE aKBapruyMa M0 CPaBHEHHUIO C IHAMETPOM
nmyd4a OyneT:

a) Oosble; 0) MEHBIIIE; B) TAKUM XK€,

T') KOJUTOWTHBIA PacTBOp O€Ika He MPOITYCKAET CBET.

10. Bucko3a OTHOCUTCSI K BOJIOKHAM:

a) pacTUTEIHHOTO MPOUCXOXKICHHUS;, 0) JKUBOTHOTO TIPOUCXOKICHHUS;

B) HICKYyCCTBEHHBIM; T') CHHTETUYECKHM.

11. Hanummre cTpykTypHbIe (opMyIisl Bcex n30MepHbIX BemecTs coctaBa C,Hg. HazoBure xaxnoe
BEIIECTRO.

Anzopumm oyeHuUBAHUA KORMPOILHOU PAOOMbL.
1-10 3amanue — 3a Kax /bl MpaBMIIbHEIA OTBET 1 Gam, Bcero 10 6ammoB. 11 3aganue 5 6amnos. MToro:15
O0aioB. 15-13 0aiutoB «5», 12-100aim10B —«4», 9-7 0aimIoB — «3».
Tema 4. Booa. Pacmeopbl. Inekmponumuueckas OUccouuauusl.
Ilpakmuueckan padoma.
[Ipaktuueckas padora Ne 1.

IIpuroroBneHue pacTBOPOB € 3alaHHON MacCOBOM JJOJIEH PACTBOPEHHOIO BEILIECTBA

Henn padoTsl. [IpurotoBnenne Tpex pacTBOPOB 33JaHHON KOHIIEHTPAIIMU ITyTEM PACTBOPEHHS TBEPAOTO
BEIIECTBA B BOJIE, pa30aBieHus pacTBOpa U J00aBJIECHHUS TBEPOTO BEIIECTBA K UMEIOLIEMYCS PacTBOPY.

Hopsiaok padotel. [lonyunTe y npenogasarens BapuaHT 3aJaHus:
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Howmep Pacmeopennoe Macca MaccoBas 10715 pacCTBOPEHHOT'O BEIIECTBA, %o
eapuan | eeujecmeo pacmeopa Ne 1
ma

1 Xsopua Meau 50 10 6 8

2 Xnopun meaun 30 20 8 12

3 Huxpomar 70 5 4 6
aMMOHUS

4 Jduxpomar 80 8 6 10
aAMMOHHS

Ilpucomosnenue pacmeopa Ne I. PaccunTaiiTe Maccy TBEpPAOTO BEIIECTBA W BOABI, HEOOXOIMMBIX IS
npurotoBieHuss pactBopa Nel.C momouipl0 TEXHOXMMHYECKMX BECOB OTMEPHTE PACCUUTAHHYIO Maccy
TBEPJOrO BEUIECTBA W IEPEHECHTE B XUMHYECKMH CTakaH. 3Has, YTO IUIOTHOCTh BOABI paBHa 1T/Mi,
paccunTaiite 00beM BOABI, HEOOXOAMMOHN IJIsl MPUTOTOBJICHHUA PAacTBOpa. MepHBIM IUIUHAPOM OTMEPHTE
BBIUMCIICHHBI 00BeM M TpHIEHTE €ro K BemecTBy B cTakaHe. llepeMemmBasi comepXKMMoOe CTakaHa
CTEKJITHHOM MaJIOuKo#, J0OeHTeCh MOJHOTO PACTBOPCHUS BEILIECTBA B BOJIE.

Ipucomosnenue pacmseopa Ne 2. Paccunrtaiite Maccy BOJIbI, KOTOPYIO HEOOXOIUMO TOOAaBUTH K PacTBOPY
Ne 1, uTo0s1 momyuuTh pacTBOop Ne 2 MeHbIeH KoHIeHTpanud. [lepeBequTe BHIYMCICHHYIO Maccy BOABI B
00BEeM, OTMEPBTE €ro C MOMOIIBI0 WINHAPA U 100aBbTe B pacTBop Ne 1. (Croavko epammos pacmseopa Ne 2
nonyueHo?)

Ilpucomosnenue pacmeopa Ne 3. PaccunraiiTe Maccy TBepAOro BEIIECTBA, KOTOPOE CIEAYET JOOABUTH K
pactBopy Ne 2, yToOBI MONy4HuTh pacTBOp No 3 Ooublieil KOHIEHTpanuud. Ha TeXHOXMMHUYECKUX Becax
OTMEpbTe HEOOXOJUMYIO Maccy BellecTBa, n00aBbTe ero B pacTBop Ne 2 W mepemernaite CTEKISIHHON
MAJOYKON 0 TIOJTHOTO pacTBopeHus. (Ckonvko epammos pacmeopa Ne 3 nonyueno?)

OcraBuiniicsi 00b€M BOJABI U TBEPIOTO BEHISCTBA U3MEPHTE U PE3YJIbTATHI 3aITUILIUTE.

Anzopumm ouenusaHus NPAKMUYECKOU PADOMbL.

Ol1ieHKa CTaBUTCS HAa OCHOBAaHWU HAOJIOICHUS 3a CTYJACHTAMH M MUCbMEHHOI'0 OTYeTa 33 paboTy.

OtmeTka «5»

paboTa BBITIOJIHEHA MOTHOCTHIO U TPAaBUIILHO, CICTIaHbI TPABUIIbHbBIC HAOTFOICHHS U BHIBOIHI;

9KCIIEPUMEHT MPOBEJCH 0 IUIaHY C YY€TOM TEXHUKH OE30MacCHOCTU M MPaBHJI pabOThI C BEIIECTBAMH U
000pyJI0BaHHEM;

MPOSIBIICHBI OPraHU3aIMOHHO-TPYIOBBIE YMEHUS (ITOIICPIKUBAIOTCS YUCTOTa paboyero Mecta U mopsiiok
Ha CTOJIe, SKOHOMHO UCTIOJIB3YIOTCS PEAKTHBBI).

OtMmetka «4»

paboTa BBIMOJNIHEHA TMPABUIBHO, CJEIAaHbI TMPABHIbHBIC HAONIONEHHS M BBIBOJBI, HO TIPU OSTOM
JKCIICPUMEHT MPOBEJICH HE MOJIHOCTHIO WM JOMYIIECHbI HECYIIECTBEHHBIE OIIMOKU B pabOTe C BelleCTBAMU
1 000pyIOBaHUEM.

OtmeTka «3»

paboTa BBITIOJIHEHA MPABUIBHO HE MEHEE YeM HATIOJIOBHHY WIIH JOMYIIeHa CYIECTBEHHAs! OIUOKA B XOJIE
JKCIICPUMEHTA, B O0BSICHEHUH, B 0OPMIICHUN PaOOThI, B COOJIIOJICHUH TIPABHII TEXHUKH O€30MAaCHOCTH IPH
pabote ¢ BelecTBAMU U 000PYJ0BAHHEM, KOTOPAs UCTIPABIIETCS MO TPEOOBAHUIO YUUTEIIS.

OtmMmeTKa «2»

JIOTYIIIEeHBI JiBe (1 0oJiee) CYIIeCTBEHHBIC OIMOKN B X0JI¢ IKCIIEPUMEHTA, B 00BSICHEHHUHU, B OOPMIICHUN
paboThl, B COOJIOICHUH TPAaBUJI TEXHHKH O€30MacHOCTH NMpH paboTe ¢ BellecTBAaMH U 000OpYyIOBaHUEM,
KOTOPBIC yUAIIUHCS HE MOXKET UCTIPABUTH JIAXKE IO TPEOOBAHHIO YUHUTEISL.

OtMmetka «1»

paboTa He BBINMOJIHEHA, Y YYaIIErocsi OTCYTCTBYIOT SKCIIEPUMEHTAIbHbBIC YMEHUS.

Tema 5. Knaccugpuxayusa neopeanuueckux coeounenuii u ux ceoiicmea. Konmponovnas pavoma Ne 3.

Bapwuanr 1.

1. TlpuBemute mpumep Metauia. Hamuiiure ypaBHEHHE PEakIMM, XapaKTEPU3YIOIIEe OJHO M3 €ro
XUMHYECKUX CBOKCTB.
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2. llpuBemuTe KHCIOTHOTO OKCHJAa, JdaidTe eMy Ha3BaHue. Hamummrte ypaBHEHHWE peakLuy,
XapaKTepU3yIolIee 0JJHO U3 €0 XUMHUECKUX CBOICTB.

3. [IlpuBeaure npumep OCCKUCIOPOAHON IBYXOCHOBHOM KHCIIOTHI, HaiiTe eil Ha3BaHue. Hamuinrte
ypaBHEHHUE PEaKIHU, XapaKTepU3yIoLIee 0JHO 13 €€ XUMHYECKUX CBOMCTB.

4. Hazosute BeniectBo, hopmyna kotoporo KOH, maiite ero kinaccupuKalMOHHYIO XapaKTEPUCTHKY.
Hanummre ypaBHEHHME peakLM{, XapakTepU3yIOllee OAHO W3 €ro XHUMHUYECKMX cBoicTB. Hammmure
ypaBHEHHUE PEaKIi, XapaKTepU3yIolIee 0JTHO U3 er0 XUMHYECKIX CBOHCTB.

5. TlpuBenute mpumep amMQOTEpHOro THAPOKCHAA, HA30BUTE ero. HamummTe ypaBHEHHE peakivy,
XapaKTepU3yIoLIee OJHO U3 €ro XUMHUYECKUX CBOMCTB.

6. TIlpuBemure mnpumep Kucioi comu. J[laiite eif HazBanwe. Hammmmre ypaBHEHHE pEaKIvy,
XapaKkTepu3yloliee 0JHO U3 €€ XUMHUYECKIX CBOHCTB.

7. CocraBbTe (popmyny kapOonara HaTpus. Hamwmimmre ypaBHEHHE peaklnd, XapaKTepU3YIOIIee OJIHO
U3 €r0 XMMUYECKUX CBOUCTB.

Bapuanrt 2.

1. TIlpuBenute mpuMep HemeTayula. Hanmummre ypaBHEHHE peakiMM, XapakTepH3YIOLlee OAHO U3 €Tro
XUMUYECKUX CBOMCTB.

2. llpuBemuTe OCHOBHOTO OKCHIa, JdadTe eMy HaszBaHMe. HamuimuTe ypaBHEHHE peaKLuH,
XapakTepHu3yloliee 0JJHO U3 ero XUMHYECKHX CBOMCTB.

3. IlpuBenure mpumep KHCIOPOAHONW OJHOOCHOBHOW KHCJIOTHL, JaiTe ei Ha3BaHme. Hamummre
ypaBHEHUE PEaKLHH, XapaKTepU3YIOLIee OJHO U3 €€ XUMHYECKUX CBOICTB.

4. HazoBute BemectBo, ¢opmyna kotoporo Cu(OH),, naiite ero kiaccu(UKAIMOHHYIO
XapakTepucTuKy. HamuiuTe ypaBHEHHE peakliH, XapaKTepH3yollee OJHO U3 €ro XUMHUYECKHX CBOMCTB.
Hanummre ypaBHeHHE peakLuy, XapaKTepHU3YIOIIee OHO U3 €T0 XMMUYECKUX CBONUCTB.

5. TlpuBemute npumep am@pOTEpHOIO OKCHAA, HA30BUTE ero. HamumuTe ypaBHEHHE peakIvy,
XapakTepu3yIoliee OJHO U3 ero XUMHYECKHX CBOMCTB.

6. IlpuBemute mnpumep ocHOBHOW conu. JlaiiTe eii HazBaHume. Hammmmure ypaBHEHHE peakiu,
XapaKTepu3yIollee 0JHO U3 €€ XUMHUYECKUX CBOICTB.

7. CocraBbre (opMmyny cyinbhaTa amroMuHUS. Hanummre ypaBHEHHE peaklMd, XapaKTepU3yrollee
OJTHO U3 €r0 XUMHUYECKUX CBOICTB.

Anzopumm oyenuganus KOHMPOILHOU PAdOMbL.

3a kaxJ10e BEpHO BBHIITOJHEHHOE 3a1aHue 1o 2 O6asna. Beero 14 6amnos.

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

Tema 6. Xumuueckue peaxyuu. Konmponwvnasa paboma Ne 4.

Bapmuanr 1.

Bam mnpennaraercs BBIOTHUTH KOHTPOJBHYIO paboTy, KoTopas coctouT u3 10 BompocoB. Ywuraiite
BHUMATEJILHO BOIPOC, OOAyMaiiTe pellleHHe W TPHUCTYyNaiTe K ero BHIMOJNHeHWI0. Ha oTnensHOM Jmcre,
KOTOPBIM MPEABAPUTEIBHO HANO MOAINUCATH, YKAKUTE HOMEP BapHaHTa U MPOCTaBbTE HOMEP Bolpoca, (popma
3aIMcH OTBETA MpeIokeHa B 3a1anun. Ha Beimonnenne pabotsl Bam otBonuTes 45 MUHYT.

XKenaro ycmnexa!

1. JaiiTe knaccu(puKaIyiO ypaBHEHUIO PEaKIn

CuSOy (p-p)+ Fes)=FeSOy ) +QUHQ 0 BCEM M3BECTHBIM Bam mpu3Hakam.
OTBeT 3anummuTe.

2. Hanwmmmure dpopmyity asist onpeieNieHrs CKOPOCTH TeTEPOTeHHOM peaKIny.

3. IlIpu noBbimeHny TeMiepaTypbl Ha 30 rpasycoB CKOPOCTb PEAKLUH, TEMIIEPATYPHBIH
K03 pULIHEeHT KOTOPOH paBeH 2, Bo3pacTeT B ... pa3. [IpuBeaure pemieHre U OTBET 3aULINTE
udpamu.

4. Kax U3MEHHUTCS CKOPOCTb PEAKIUH Aggy + 2B(a5)—P> Cras) IPH TOBBIICHNN KOHIIEHTpAIMU B B
2 paza? [IpuBeanTe penieHne U OTBET 3aMUIIATE HUPPAMHU.

5. Tepmoxummuieckoe ypaBHeHHe peaknun metana: CH, +20, =CO, +2H,0 + 210 xxan.ITpu
cropanny 2,24 1 MeTaHa BbIAETUTCA (H.Y.) ... KKaJl TeryoThl. [IpuBenuTe pemenne u OTBET 3alnIINTe
mudpamu.

6. Cymma k03()(UIIMEHTOB B COKpaLleHHOM HOHHOM ypaBHeHuu peakuuu Fe(OH)3 + HCl=Fe
OH):;+HOpasua: .... Orser 3anmumure udpamy.

7. PactBop comu Na,CO3 mipu no6aBiIeHnH JaKMyca OKpacuTcs B ... IBeT. (BctaBpTe
NPOMYILEHHOE CI0BO.)

24




8. Hepe‘-II/ICJ'II/ITC (l)aKTOpI:I, KOTOPBIC BJIUAIOT HA CMCIICHUC XUMUNYCCKOT'O paBHOBCCHUH.

9. Jlns mpurotoienust 10 % pacTBopa HaJ0 B3ATh ... T COMM U ... T BoAbl. (OTBET 3anuImITe
1 pamu).

10. [ToueMy Ha MYKOMOJILHBIX 3aBOJIaX MUHOTA MPOUCXOMAST B3phiBbI? JaliTe pa3BepHyThIN
OTBET.

Bapuanr 2.

Bam mpemmaraetcss BBINOJHUTH KOHTPOJIBHYIO paboTy, Koropas coctouT u3 10 Bompoco. Ywuraiite
BHUMATEIILHO BOMPOC, O0JyMaiiTe peIIeHHe M MPHUCTYIAaWTe K €ro BBINOJHCHHIO. Ha OTmenbHOM JucTe,
KOTOPBIA MPEABAPUTEIBHO HAJIO MOMAINUCATh, YKAKATE HOMEP BapHaHTa W MPOCTaBbTEe HOMEP Bompoca, Gpopma
3aIlMCHU OTBETA MPEAIoKeHa B 3ajanuu. Ha BrimonHenue padbotel Bam otBoauTcs 45 MUHYT.

XKenaro ycnexa!

1. aiite xnaccupuxamuo ypapHenuto peakuun HCl ) + NaOH,, —b» NaCl,,,) +
HOHj,.,) + Q 1o BceM u3BecTHBIM Bam mpusnakaM. OTBET 3anummTe.

2.Hamummre ¢popmyiy 3akoHA AEHCTBYIOINX Macc.

3. Ilpu noBeimenun TtemnepaTypsl Ha 30 TrpagycoB CKOpPOCTh peaklUH, TeMIepaTypHBIN
ko2 pUIMEHT KOTOpOi paBeH 3, Bo3pacTeT B ... pa3. [IpuBemuTe pemicHHE W OTBET 3aITUIIUTE
nudpamm.

4. Kak U3MEHHTCS CKOPOCTb PEAKIMH A (ras) + 2B(rasy—P C(ras) IPU MOBBIIEHUH KOHLIEHTpaLuu B
B 4 paza? [IpuBenuTe penieHue U OTBET 3alUIIUTE U(ppamH.

5. Tepmoxumuueckoe ypaBHeHHE peakiuu MetaHa: CH, + 20, = CO, + 2H,0 + 210 kkan

[Mpu cropanum 22,4 1 MetaHa BeIAENUTCA (H.Y.) ... KKan TemoTsl. [IpuBeanuTte pemieHne U OTBET
3aMUIIUTE HU(paMH.

6. Cymma ko3 punreHTOB B COKpaIieHHOM HOHHOM ypaBHeHnn peakipm CuSO, + NaOH = Na
2S04 +Cu(OH),paBHa: .... OrBer 3anumuTe MUPpPaMH.

7. PactBop comu ZnCl, mpu mobaBieHun JakKMyca OKpacuTcs B . .. 1BeT. (BcraBbTe
MPOIMYIIEHHOE CIIOBO.

8. Ilepeuncnute hakTOpsl, KOTOPHIE BIMSIOT HA CMELLICHHE XUMHUYECKOT'O PaBHOBECHSL.

9. st npurotosienus 40 % pacTBopa HaJ0 B3STh ... T COIM U ... T Boabl. (OTBET 3anUIINTE
uudpamu).

10. Ilouemy xunkwii OEH3UH TOPUT CITIOKOWHO, a TIAPBI €r0 B CMECH C BO3IYXOM B3PBIBAIOTCS?
[aiite pa3BepHyThIil OTBET.

Anzopumm oueHusanUs1 KOHMPOILHOU PAOOMBL.
1,2,6,7,8.9 3amanus no 2 60aiuia; 3, 4,5 o 3 6amia, 10 3aganue - 4 6ayuta. Mroro 25 6annos. 25-23 Oaiia —
«5», 22-19 6amnoB — «4», 18-14 6amnoB — «3».

Tema 7. Memannvt u Hememaspl.
Konumponvuasa paboma Ne 5 no pazdeny 1.

Bapuanm Ne 1
[MpounTaiiTe BHUMATENHHO 3aJlaHKe, MTOJyMaiTe, BRIOEPUTE B TPEIJIOKEHHBIX OTBETAX OJIMH MPABHIBHBIN U
COOTBETCTBYIOIIYIO OYKBY BBINHUILUTE B TaONUIy Ha oTAeiAbHOM jmcre. [Ipu oneHuBanum Tecra ne Oyoym
3acyumanpl OTBETHI UCIIPABIICHHBIE, a TAKXKE C MOJHBIM MIEPEUYHCICHUEM BceX OyKB BAPMAHTOB OTBETA.
1. B xpHuCTaUINYECKOM COCTOSIHUN aTOMBI METAJIJIOB CBA3AHBI:

a. HIOHHOM CBSI3bI0; B. METAJUIMYECKOU CBA3BIO;
0. IOHOPHO-AKIIECITITOPHOH CBS3BIO; T. BOJIOPJIHOM CBSI3BIO.
2. BajneHTHOCTH KHCIIOPO/Ia B COSAMHEHUAX MOXKET ObITh PABHOM:
a.0,1,2; B. 2;
0.2,4,6; r. 1,2.
3.  Kakoii U3 nepevnciIeHHbIX METAJUIOB CIIOCOOEH BBITECHATH BOAOPO/] M3 BOJIBI IPU KOMHATHOM
TeMIeparype:
a. MeJb; B. QJJFOMUHHH
0. Kene30; T. HaTpHH.
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4. B cxeme peakiuu C + HNO; —P>NO; + CO, +H,0 ko3 punmenT nepen hopMysioir BOCCTAHOBUTEIS
paBeH:
a. l; B. 3;
0.2; r4. IlpuBeaure perieHue.
5. CymmMsI Bcex K03()(HUIIMEHTOB B IIOJIHOM U COKPAIIEHHOM HOHHBIX YPaBHEHHUAX MEXKIY THIPOKCHIOM
skene3a (1) 1 cepHO# KUCIIOTHI paBHEL:
a. 16 u22; B. 28 ul§;
0.22u8; r. 14 u 10. TIlpueaure pemieHue.
6. B ypaBHeHHU peakiiy OKCHIa aFOMUHUS U CEPHOM KHUCIOTH CyMMa KO3 (HUITMEHTOB Tiepes opMyTaMu
CHJIBHBIX AJIEKTPOJIUTOB paBHA!
a. 3; B. 5;
0. 4; r. 6. [IpuBenuTe pemeHue.
7. MOXHO M XpaHHUTh LIEIOYHBIE PACTBOPHI B AIFOMUHHUEBOM MOCYIE:
a. MOXKHO: aJTIOMUHUM €O IIEJOYHBIMHI pacTBOPaMHU HE pearupyer;
0. MOKHO: aTFOMUHUIA TOKPBIT OKCUAHON TNICHKOH;
B. HEJIB3s: aTFOMUHHUIA PacTBOPSIETCA B IIETIOYax.
8. B peakuuun, nporekatomei mo cxeme: Ag + HNO; —P>.... mpoayKkTamMu peakiiiu sSBISIFOTCS:
a. Ag NO; u H,;
6. Ag NOjz; NO,; H,0;
B. pEaKIys He UMIET, T.K. CEpedpO B PSAAY aKTUBHOCTH CTOHT ITOCIIE BOJOPOIA.
9.  Kakas mapa oKkCHIOB He OyJIeT pearupoBaTh MEKIY COOOI:

a. MgO u COy; B. BaO u MnO;
6. Na,O u CrOs;
10. Kakwue BemecTBa HEOOXOMMO B3STh, YTOOBI OCYIIICCTBUTD HEPEXOJ:

Cr** + 30H —» Cr(OH);
a. C 1"2(804)31/1 Hzo,
6. CrCl;u NaOH;
B. Cong u NaOH .
Bapuaum 2
[IpounTaiiTe BHUMATEIBHO 3aJaHKE, IOAyMaiTe, BBIOEPUTE B MPEIIOKEHHBIX OTBETaX OAWH NPAaBUIIbHBIN
Y COOTBETCTBYIOIIYI0 OYKBY BBIIHIINTE B TAOJIUIY Ha OTNEIbHOM JUcTe. [Ipu olleHUBaHNM TecTa He fyoym
3acyumanpl OTBETHI HCIIPABIICHHBIC, 4 TAKXKE C MOJTHBIM MEPEUYHCICHUEM BCeX OyKB BAPHAHTOB OTBETA.
1. Arowmusiii paguyc B pagy O - S - Se - Te 3aKOHOMEpHO:

a. YMCHBIIACTCH, B. YMCHBIIACTCH, a 3aTEM BO3PACTACT,
0. BO3pacCTacT, T'. BO3pacTacT, a 3aTEM IOABJIACTCA.
2. H_[eJ'IOLIHLIe METaJLIbl OOBIYHO XpaHAT 1oA CJIOEM KEpOCHHaA, T.K.:

a.  MX IUIOTHOCTb MEHBIIE BOJIbI, HO OOJIBIIE MIIOTHOCTH KEPOCHHA,;
0. KepoCHH- HCTapsieTcs MeUIeHHee, YeM BOJa;
B. Ui IPEIOTBPALLCHNS B3aUMOACHCTBHS METAJIIOB C KUCJIOPOAOM M BOJIOM.
3. ITpu pazbaBneHnr CEpHOI KMCIOTHI, BCEra MPUIMBAIOT ee K BoJe. UeM onacHo pa30aBieHue
KOoHIeHTpupoBanHoi H,SO, mpunmBanueM K Hell BOJBIL:
a. MOXET BO3HUKHYTb TIOXKap;
0. MOXET BBLAETHUTHCS SJOBUTHIN ras;
B. MOXET MPOU30MTH pa3OpbI3TUBAHKE PACTBOPA.
4. Koadpdunuentsr nepen GopMynaMud BOCCTAHOBHTENST W OKHCIHUTENS B YPAaBHEHHU PEaKIMH, CXeMa
kotopoii: P + KC10;—P KC1 + P,0s
a.5u6; B.3u5;
6.6u5; r.5u 3. llpuBenute pemieHue.
5. Cymmbl Bcex K03()(pUIMEHTOB B MOJHOM M COKPALIEHHOM HOHHBIX YPaBHEHHMSAX PEAKLHUH MEXKIY
xyopuzaoM Oapust u cynbhatom meau (1) paBHbL:
a.7u 7, B. 12 u 6;
0.9u3; r.9u7.
6. B ypaBHeHHMM peakIMM OKCHJAA AJIOMHHHUSI C CEPHOM KHUCIOTOH cyMMa KOX(QQHUIHUEHTOB IMepex
(bopMyII0if HERNIEKTPOIIUTA paBHA:
a. 3; B. 5;
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0. 4; r. 6.  IlpuBemute pemicHUE.
7. B 27IeKTpOTEXHUKE UCITONIB3YIOT CIIEAYIONIee (PH3NIECKOE CBOWCTBO ATFOMUHUS:

a. DIIEKTPOIPOBOJHOCTE; B. IUTACTUYHOCTb.
0. KOBKOCTB;
8. Ilpu B3auMOAEHCTBHM W30BITKA KOHLUEHTPHUPOBAHHOH CEPHOM KHUCIOTHI C MENBIO MPHU HarpeBaHUH
OyIyT HOJTy4eHbI:

a. CuSO,SO, u Hy; 6.CuOuH,S. B. CuSQO,4, HO u SO;;
9. B peakuuu Zn + H,SO, (pa36.) —P> ... BOCCTaHABIUBACTCS:

a. BOZOPOTI; r. imHK. [IpuBeanTe pemeHwue.
0. cepa;
10. 3akonunte ypaBHeHue peakuuu FeCl;+NaOH-..., paccraBbTe KOd()OUIMEHTH ¥ 3alHIINMTE
COKpaIlleHHOE HOHHOE ypaBHeHHE. OHO CONEPXKHUT:
a. 2 IOHAa ¥ OJTHY MOJIEKYILY; B. 2 MOHA U 2 MOJIEKYIIBI.

0.4 nona u 1 monekyny;
Anzopumm ouyeHusaHUs KORMPOJILHOI PADOMBL
3a kaxknoe 3aganue 1 6amt. Beero 10 6amtos. 10-9 6annoB- «5», 8-7 6aiaoB — «4», 6-5 0ammoB —«3».
2. Oprannveckasi XumMust

Temut 1, 2. Ocnognvle nOHAmMUA OP2AHUYECKOW XUMUU U MEOPUA CIPOEHUS OP2AHUYECKUX COCOUHEHUIL.
Yeneeooopoowsl u ux npupoonsie ucmounuxu. Konmponvnasa pavoma Ne 6.
Bapuanm 1
UYacte A. TecToBble 3a1aHus ¢ BEIOOPOM OTBeTa. 3a 3amaHue 1 6amn
1. Ykaxute o011yt Gpopmyiry apeHOB
1) CnHZn +2 2) CnHZn 3) CnHZn—Z 4) CnH2n -6
2. YkaxkuTe kK kKakoMmy kiaccy otHocutcs ¥YB ¢ ¢opmymnoit CHs; — CHy
1) amkaHOB 2) aJIKEHOB 3) aJKUHOB 4) apeHoB
3. Ykaxnure Ha3BaHUE U30Mepa ISl BellecTBa, popMyina KOTOPOTo
CH2 =CH- CHZ — CH3
1) 2- meTunOyTeH- 2 2) Oyren- 2 3) Oyran 4) 6ytun- 1
4, VkaxuTe Ha3BaHWe TOMOJIOTa JIJIs ITeHTaaueHa 1,3
1) 6yranuen -1,2 2) 6yraauen-1,3 3) nponaguen-1,2 4) nenraaueH-1,2
5. Ykakute Ha3BaHHUE BEIIECTBA, AJIS1 KOTOPOTO XapaKTepHa peaklus 3aMeLeHUs
1) 6yran 2) 6yren-1 3) OyTuH 4) oyraamen -1,3
6. Ykakute Ha3BaHUE BEUISCTBA, JJISl KOTOPOTO XapaKkTepHa Peakius THAPHUPOBAHUS
1) mponien  2) mpomaH  3) aTaH 4) 6ytan
t  NiH

7. VYkaxute popmyiny BemecTBa X B menouke npesparienuii CHy; — X — C,Hg
1) CO, 2) CoH, 3) C3Hg 4) C,Hs
8. YKaxnre, KaKylo peakiHio IPUMEHSIOT A7 TofydeHus: Y B ¢ Oonee [JUIMHHOM Lenbio
1) Bropua 2) Kyueposa 3) aiiueBa 4) MapKoBHHKOBa
9. VYkaxure GopMyIbl BEIIECTB, KOTOPBIE BCTYMAIOT B PEAKIIHIO JIPYT C IPYTOM
1) C2H4 n CH4 2) C3H8 u H2 3) C5H6 n HZO 4) C2H4 u H2
10.  Omnpexpenure KOIMYECTBO YIIIEKUCIIOTO ra3a, 00pa3ylouierocs Ipy MOJHOM CTOPaHUHM METaHa
1) 1 momp 2) 2 mo1b 3) 3 momp 4) 4 monp
11.  CKOJIBKO JUTPOB YIJIEKUCIIOrO ra3a 00pa3yeTcsl IPH CKUTraHuu 4,2 T MporeHa

1)3,36n 2) 6,36 n 3)6,72 n 4)342n
Yactse b. 3agannsa co cBOOOIHBIM OTBETOM
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12.  Tlepeuncnute 001acTH MPUMEHEHUS aJIKEHOB. 2 bamna
13. HammmmTe ypaBHEHHS XMMHUUECKHUX PEAKIMH JUIs CIESIYIOIUX MpeBpamieHuii: 6 Gayuios
CH4 — CH3C| — CzHe — C2H5N02
[aiiTe Ha3BaHUs MPOAYKTaM PEaKLIUU
Yacts C. 3agaua
14. BeiBenute MoJeKyIsipHyto Gpopmyiy YB, MaccoBast 1o7st yriepoJa B KOTOpoM cocTasisieT 83,3%.
OTHOCHUTEINBHAS TUIOTHOCTH MapPOB ATOTO BEIIECTBA M0 BOJOPOAY cocTariseT 29. 4 Gaiia

Bapuanm 2
Yacts A. TecToBsie 3amanws ¢ BEIOOpoOM oTBeTa. 3a 3aganue 1 6amn

1. Ykaxwure oO11yto GopMyTy alKeHOB

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

2. YkaxuTe K KakoMmy Kimaccy oTHocutcst ¥YB ¢ ¢popmynoit CH; — C = CH;,

|
CH;
1) ankaHOB 2) aJKeHOB 3) agKuHOB 4) apeHoB

3. Ykaxurte Ha3BaHUE U30Mepa Ui BemecTBa, popmyna kotoporo CHsz — C =C — CH;

1) neHTHH-2 2) OyTan 3) Oyten- 2 4) oytun-1

4. VYxaxwuTe Ha3BaHHE TOMOJIOTA I OyTaHa

1) Oyren 2) OyTHH 3) nponan 4) mpornieH

5. VYxkaxuTe Ha3BaHHE BEIECTBA, UISI KOTOPOTO XapaKTepHA PEaKIHsl 3aMEIICHHS

1) rexcan 2) rexceH-1 3) rexcuH-1 4) rexcanueH-1,3

6. YxaxuTe Ha3BaHHE BEILECTBA, IJIsI KOTOPOTO XapaKTepHa PEeaKLs THAPUPOBAHUS

1) Metan  2) mpoman 3) mporneH 4) stan

7. VYxkaxure Gopmyny BemecTBa X B LEMOYKE MPEeBpaLICHAN

C3Hg *"'— CH, = CH — CH; **— X

1) CH,CI-CHCI-CH; 2)CH3;-CCl,—CH; 3) CH;—CHCI-CH; 4) CH,Cl-CH,—-CH;

8. Ykaxkute, COrNIACHO KAKOMY MPaBUITY OCYIIECTBISICTCS PUCOSANHEHHE TAIOT€HOBOIOPOJIOB K
HECHMMETPHYHBIM aJIKEHaM

1) Bropuia 2) Kygeposa 3) 3aiinieBa 4) MapKOBHHKOBa

9. VYkaxure GopMyIibl BEIIECTB, KOTOPBIE BCTYMAIOT B PEAKIIUIO APYT C APYTOM

1) CgHg n Oz 2) C2H4 n CH4 3) C4H10 n HCI 4) C2H5 n Hzo

10. Onpexenure, KOJIXYECTBO YITIEKUCIIOTO Ta3a, 00pa3yoLIerocs pH IIOJTHOM CTOPaHUH 3TaHa

1) 1 monp 2) 2 Mo 3) 3 momnb 4) 4 monp

11. CkosbpKO B rpaMMax MapoB BOJIbI 00pa3yeTcsl pH Ckuranuu 5,8 r OyraHa

DOr 2)15r 3) 121 4)18r

Yacts b. 3aganusa co cBOOOIHBEIM OTBETOM
12. [lepeuncnure 061aCTH IPUMEHEHHUS AIKAHOB. 2 baa
13.Hanumure ypaBHEHUs] XUMUYECKUX PEAKUUH IS CIEAYIOIINX PEBPAICHUI:
6 6ayioB
CaCz — C2H2 g C6H6 — C6H5N02
JaiiTe Ha3BaHUS MPOAYKTaM PEeaKIuu
Yacts C. 3amaua

14. BeiBeiute MoJeKyisipHyto popmyny VB, MaccoBast 1ol yriiepojia 1 BOAOpoia B KOTOPOM COCTaBIISIOT
81,82% u 18,18% . OTHOCHUTENbHASA TUIOTHOCTH MTAPOB 3TOTO BEIIECTBA MO BOJAOPOAY COCTABIISIET 2.
4 6anma

Bapuanm 3
Yacts A. TecToBble 3a1aHus ¢ BHIOOpOM OTBeTa. 3a 3a1anue 1 Gait.
1. Ykaxwure o0111y10 GopMyTy alKHHOB
1) CHHZH +2 2) CnHZn 3) CnHZn—Z 4) CnHZn -6

2. Ykaxwure K KakoMy kiaccy otHocutcs Y B ¢ dpopmynoit C¢Hs — CHj
1) ankaHoOB 2) aTKeHOB 3) anKUHOB 4) apeHOB



3. VYkaxure Ha3BaHUE U30Mepa ISl BelllecTBa, popMyna KOTOPOro

4, CH; — CH-CH, — CH;
|
CH;
1) 6yran 2) 2- METHIITIPOTIaH 3) 3- MeTHIITICHTaH 4) meHTaH

4. VYkaxurte Ha3BaHUe roMoJjora ais OyruHa- 1

1) 6ytun- 2 2) MMeHTHH- 2 3) menTuH- 1 4) rekcuH- 2
5. VYkaxuTe Ha3BaHHE BEIIECTBA, IJIsI KOTOPOro XapaKTepHa PeaKiiys 3aMEIICHHS
1) rekcan 2) rexcen-1 3) rexcun-1 4) rexcaaueH-1,3

6. YKaxnTe Ha3BaHHE BEIIECTBA, IS KOTOPOTO XapaKTepHa PEaKIus TOTHMEPH3aIIH
1) 6yraguen-1,3  2) 6yram 3) GeH3on  4) HUKIIOTEKCaH
+ H2504 +HCI

7. Vkaxute Ghopmyiny Beriectsa X B rienouke npesparienunit C;HsOH — X — CH; — CH, Cl

1) C2H2 2) C2H4 3) C2H5 4) C3H6

8. YkaxuTe Ha3BaHUE PEAKLIUHU MPUCOCTUHEHUS K allETHIICHY BOJBI

1) Bropua 2) KyuepoBa 3) 3aiineBa 4) MapKOBHHKOBa

9. Vxkaxwure GOopMyIBI BEIIECTB, KOTOPBIE BCTYNAIOT B PEAKITUIO IPYT C IPYTOM

1) C2H6 u HCI 2) C2H4 u Clg 3) C2H15 )51 Hzo 4) C5H6 u HQO

10. Ompenenurte, KOJIUIECTBO YIIICKUCIIOrO Ta3a, 00pa3yroIerocs MpH MOJIHOM CrOpaHUH dTeHA

1) 1 moms 2) 2 MoIb 3) 3 momb 4) 4 momb

11. CkoNBKO TUTPOB YTIIEKHCIIOTO Ta3a 00pasyercs, py C)KUTaHud 6,8 T IeHTHHA

1)3,36 1 2) 11,270 3)6,72 n 4)342n

Yacte b. 3aganus co cBOOOIHBIM OTBETOM

12. Tlepeuncnure 00IacTH MPUMEHEHUS ATKHHOB. 2 bamna

13. Hanumurte ypaBHEHUS] XUMUYECKUX PEAKUUHN IJIs CIEAYIOLIUX PEBPAILCHUIA: 6 6amioB

CH4 — C2H2 — CGHG — C5H5C|

HaiiTe Ha3BaHMsI MPOAYKTaM PEaKLUU

YacTts C. 3agaya

14. BeiBeiute MoJeKyIsipHyIo popmyity YB, MaccoBast 1ofist yriaepoja U BOJOPoia B KOTOPOM COCTaBIISIIOT
92,31% u 7,69% . OTHOCHUTENBHAS IIOTHOCTH MApOB ATOT'O BEIIECTBA IO BOJOPOIY COCTaBisieT 13.
4 6anma

Bapuanm 4
Yacte A. TecToBbIe 3a1aHus ¢ BEIOOpPOM OTBeTa. 3a 3amanue 1 6ann
1. Ykaxwure o011yI0 GopMysTy alKaHOB

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

2. Ykaxure K KakoMy Kiaccy otHocutea Y B ¢ ¢popmynoit CH = C — CH;

1) anmkaHoB 2) aTKeHOB 3) aIKuHOB 4) apeHoB

3. Ykaxurte Ha3BaHUE HU30Mepa Juis BemlecTsa, popmyina kotoporo CH, = CH - CH = CH,
1) 2- metunbyTaaueH -1,3 2) oytun- 1 3) O6yren- 1 4) 6yran

4. VYxaxwuTe Ha3BaHUE TOMOJIOTa JUIA 2- METHIIIpONIaHa

1) 2- meTunOyTan 2) 2- metunOyTeH -1 3) nponan 4) nmponeH

5. VYkaxuTe Ha3BaHHE BEILECTBA, ISl KOTOPOTO XapakTepHa PeakLus THApaTalun

1) ametnneH 2) Oyran 3) monMaTHIICH 4) nukno0yTaH

6. YxaxuTe Ha3BaHHE BEIICCTBA, ISl KOTOPOTO XapaKTepHa PeaKiys MPUCOESTHHEHUS
1) meran  2) mpoman 3) mporeH 4) sTan

t, C aktus.
7. Yxaxute popmMyiy BemecTBa X B 1ienouke npespamenniit CHy — C,H, -—-— X
1) C6H6 2) C5H14 3) C6H5 — CH3 4) C6H12
8. Ykaxure, COIJIACHO KAaKOMY IPABHITYy OCYILECTBIISIETCS OTIICIUIEHHE T'aJOreHOBOI0poIa
1) Bropua 2) Kyueposa 3) aiiuena 4) MapKOBHHKOBa
9. VYkaxurte GOpMYIIbI BEIIECTB, KOTOPhIE BCTYMAIOT B PEAKIIHIO APYT C APYTOM



1) CH4 n H2 2) CsHG n Hzo 3) C2H2 u HZO 4) CzHG u Hzo

10. Ompenenute, KOIUISCTBO YTICKHUCIOTO Ta3a, 00pa3yIomerocs mpy MOJTHOM CTOPAHWH dTHHA

1) 1 moms 2) 2 Momb 3) 3 momp 4) 4 momb

11. CkoaBbKO IUTPOB KUCIOPO1a MOTpeOyeTcs Ui CKuranus 8,4 T rekceHa

1) 20,16 n 2)10,12 n 3)21,16 1 411,12 n

Yacte b. 3aganns co cBOOOAHBIM OTBETOM

12. Tlepeuncnure 00JIaCTH IPUMECHEHUS apCHOB. 2 bamna

13. Hamumwure ypaBHEHUS XUMUYECKUX PEAKIUN JJIs CIICAYIONUX PEBPAICHUI: 6 G6amos

C,Hs0OH — C,H; — C,HsCl — C4Hyp  [aiiTe Ha3BaHUs IPOIYKTaM PEaKIlnHu.

Yacts C. 3agaua

14. Brisenure monekyinsapayto hopmyny ¥YB, maccoBas 105151 yriaepoa u BOJopoJia B KOTOPOM COCTaBIISIOT
85,7% u 14,3% . OTHOCHUTENBHAS TUIOTHOCTH ITAPOB STOTO BEIIECTBA MO0 BOJAOPOAY COCTaBIISIET 28.
4 Ganna.

Anzopumm oueHu8AHUA KORMPOILHOU PAOOMbL.
«5» - 17 — 23 6ammos (76 - 100%);
«» - 11— 16 6amnos (47 — 75%);
«3» - 8—10 6ayuo (34 — 46%);
«2» MeHee 8 OanoB.

Tema 3. Kucnopoocooepircawjue opzanuueckue coeOuHenus.
Konmponvnaa paooma Ne 7.
Bapuanr 1
1. Ompenenute KIacChl OPraHUYECKUX COCOUHEHHU, YKKUTE HA3BAaHHS BEIECTB: C4sHyOH, HCOOH,
C,HsCOOCHj3;, CH3-CH,-CO-H.
2. 3aKOHUYHNTE ypaBHEHHUS peakluil. YKaXWTe Ha3BaHHWsS BCEX BELICCTB W YCJIOBHS MPOTEKAHUS XUMHUYECKHX

peakuui:
a) CH;-CH,-COH + Hy----> .. ;
0) HCOOH + KOH ----- >

B) CH3;OH + HCl----->...;

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

3. CocraBbTe YpaBHEHUS peakuui CXEMBI IIPEBPALLCHUN.
Ykaxute Ha3BaHUS BCEX BEIIECTB u YCIIOBUS MIPOTEKaHUS
XUMHAYECKHUX PEaKLUH.

CH,4--->C,H,--->CH3;COH--->CH3;COOH--->(CH3COO0),Ca--->CH3COOH---> CH;COOCHj3--->CH;COONa.

4. Brraucinre Maccy KUCIIOTHI, TOTy4eHHO npu HarpeBanuu 110 r 50%-ro pacTBopa nmpomanais ¢
M30BITKOM aMMHA4YHOTO PACTBOPa OKcHa cepedpa.

Bapuanm 2

1. Ompenenute KJIACCHI OPraHUIECKUX COSTUHEHUH, YKOKUTE HA3BAaHUS BEIICCTB:

Ce¢Hs OH, CH3COH, CH;COOC,Hs, CH3;-CH,-COOH.

2. 3aKOHYUTE YPAaBHCHHUS PEaKIMil. YKaKUTE Ha3BaHUsI BCEX BEIIECTB M YCJIOBUS MPOTCKAHHMS XUMHYECKUX
peaxkuui:

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

6) HCOOH + K,COs3---->... ;

B) CH30H + HCOOH ---->...;

r) CH;C(OH + Op---->... .

3. CocraBbeTe ypaBHEHUS peaximii CXEMBI TIPEBPAIICHAH.
VYkaxure Ha3BaHUS BCEX BEIIECTB u YCIIOBHS MPOTECKAHMS
XUMHYECKUX PEAKIIUH.

C,Hg --->C,H5C1 ---> C,Hs0H ---> CH;COH ---> CH3;COOH ---> CH;COOC;H; ---> C3H7-OH ---> CH3-CH,-
COH.
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4. Beruucnute mMaccy ocajka, monydeHHoro npu HarpeBanuu 400 T 40%-ro pactBopa ¢opManrHa ¢ U30BITKOM
ruapokcuma meau (1.

Anzopumm oyeHuUBAHUA KORMPOILHOU PAOOMbL.

1 3a1aHne — 3a KaXKIbIH MpaBUIBHBIN O0TBET 1 Oam, ntoro 4 Oama; 2 3ajaHue — 3a Kaxa0¢e 3aj1anue 1o 2 dania,
uToro § 6ayuioB; 3 3aJaHue - 3a HaNMCaHWE KaKAOTo ypaBHeHUs 1 Oam, utoro 7 GamnoB; 4 3aganue — 5 06aymioB
(3ammucano ycioBue — 106armm, 3amvcaHo ypaBHeHHe - 1 Oam, HailiieHa Macca pacTBOPEHHOTO BemiecTBa - 1 Gam,
OmpeJeNieHO KOn4ecTBO (hopmanuna | — Gamn, onpeaeneHo konndecTBo okcuaa meau (1) — 16amn, ompeneneHa

Mmacca okcuaa meau (1) — 16am).
Bcero 3a koHTponBHYO paboTy — 24 6amta. 24-22 6amna — «5»; 21-19 6amnoB — «4»; 18- 16 6aioB — «3».

Tema 4. A3omcooeprcawjue opzanuueckue coeounenusn. Ilonumepet.
Koumponvuas paboma Ne 8.
Bapuanm 1
1. CocraBbTe CTPYKTYpHYIO HOPMYITY:
2-aMUHOTIPOIIAaHOBOM KUCIIOTEHI.
CocTaBbTe I 3TOTO BellecTBa (hOpMYJIbl H30MEPOB (IT0 OJHOMY KaXKI0TO BUA) U OJIMIKaMIIEro roMoJora.
YKaxuTe UX Ha3BaHUs 10 MEXKAYHAPOIHON HOMEHKIIATYpE.
2. lloyemy aMHHBI IPEAETHHOTO PsI/Ia SBISIFOTCSI OPTAaHMYECKUM OCHOBAHUSMU?

O0ocHyliTe OTBET.
3. CocraBbTe ypaBHEHUS PEAKIMI CXEMBI PEBPAIIEHIA. Y KQKUTE YCIOBUS MPOTEKAHUS XUMHYECKUX PEAKITHIA:

METaH —> HUTPOMETaH —> METHJIAMHH ------- >XJI0PUIMETHIIAMMOHUS

4, BriBenute GopMyiy TpeTHUHOTO aMUHa, coniepxkaiiero 65,75% yraepoaa, 15,07% Bomopona u 19,18%
azota. OTHOCHUTENBHAS IUIOTHOCTh BEIIECTBA 0 BO3yXYy paBHa 2,52.

Bapuanm 2

1. CocraBbTe CTPYKTYpHYIO (GOPMYITY

2-aMUHOOYTaHO-BOW KHCIIOTHI.

CocTaBbTe U 3TOTO BemecTBa (OpMYITBI H30MEPOB (IT0 OHOMY KaXKIO0TO BU/IA) M OJIKANIIIEro roMoiora.
YKaxuTe UX Ha3BaHUS MO0 MEXKAYHAPOAHON HOMEHKIIATYPE.

2. [ToueMy aMHHBI apOMaTHYECKOrO psijfa SBISIOTCA OYEHb CJIA0OBIMA OPTaHUYECKUMHM OCHOBAHUSIMU?

ObocHyiiTe OTBeT.

3. CocraBbTe ypaBHEHUS PEAKIMI CXEMBbI MIPEBPAIICHUH. Y KaXUTE yCIOBHSI MPOTEKAHUS XUMUIECKIX PEaKIINi:

3TaH —> XJIOP3TaH —> 3TWJIAMUH —> XJIOPUASTIIAMMOHUIA

4. BriBenute GpopMyny opraHn4eckoro coetuHeHusl, cogepxkamero 38,7% yriaepona, 16,2% Bogopona u
a30T. OTHOCUTENBHAS IVIOTHOCTh BEIIECTBA 110 BOAOPOAY paBHa 15,5.

Anzopumm oyeHUBaAHUA KOHMPOTbHOU PAOONLbL.

1 3aganue- 7 6amios; 2 3amanue — 2 6amia; 3 3amanue — 6 6amios; 4 3aganue — 46amna. Mroro 19 6amnos. 19-

17 6amioB — «5»; 16-14 — «4»; 13-11 — 3».

Pa3zoen 2. Opzanuueckana xumus.
Konmponvnasn paboma No 9.

KonTposnbHas pabora coctaBieHa B (opMe TecTa M COCTOUT U3 TPEX YaCTEH: 4acTh A - C OJJHUM MPaBUIbHBIM
OTBETOM, 4acTh b - ¢ BHIOOPOM HECKOJIBKUX MPABHIILHBIX OTBETOB U YacTh C - ¢0 CBOGOIHBIM 0TBeTOM. Bpemsi
aJs pemennst — 1,5 yaca.

Bapuanm 1
Yacmop A
A 1. O6was Gopmyina aJKUHOB:



1) Cn H2n 3) CnHZn—Z
2) CiHano 4) CiHan
A 2. HazBanue BemecTBa, GopMyina KOTOPOTO
CH3 - CHZ —CH (CH3)— C=CH
1) rexcun -1 3) 3-metmnrekcun-1
2) 3-MeTwianenTHH-1 4) 3-MeTunneHTHH-4
A 3. Bun rubpunuzanyu 3JeKTPOHHBIX opOUTanell atoMa yrieponaa, 0003HaueHHOTO
3BE3109KOH B BemecTse, hopmysta kotoporo CH,= C'= CH,

1) sp® 3)sp
2) sp? 4) He THOPHUIM3HUPOBAH
A 4. B Monekyax KaKoro BemlecTBa OTCYTCTBYIOT TT-CBSI3H?
1) aTuHa 3) areHa
2) u3o0yTena 4) UUKIIOTIEHTaHa
A 5. T'omonoramMu sIBJISIFOTCSL:
1) metaHox 1 heHOMT 3) TIMnepuH U STUICHTIINKOIh
2) OytuH-2 u OyTeH-2 4) 2-MeTUIMPOTICH U 2-METHIITICHTAH
A 6. VI3omepamu SBIISIFOTCSI:
1) 6eH307 1 TOTyOI 3) yKCycHasi KUCIIOTa U 3TUI(POpMHUAT
2) 3TaHOJ U TUMETUIIOBBIN 3QUp 4) sraHon u GeHon
A 7. Oxpacka cMmecu raurepuna ¢ ruapokcuaom meau (11):
1) romy0ast 3) xpacHas
2) SpKO CUHSA 4) dpuonerosas
A 8. AannuH U3 HUTPOOEH301a MOXKHO MOJIYYUTH IIPU MTOMOIIY PEAKIUU:
1) Bropma 3) Kyueposa
2) 3unuHa 4) JlebeneBa

A 9. Kakue BerecTBa MOKHO MCIIOIb30BATh IS IOCIEIOBATEILHOTO
OCYIIECTBIICHHS CIEIYIOIINX MPEeBPAICHHHA
C2H5C| — C,HsOH — C,H;ONa

1) KOH, NaCl 3) KOH, Na
2) HOH, NaOH 4) O,, Na
A 10. O6BEM yrIeKucoro raza, 00pa3oBaBIIHiiCs IIPH ropeHnn 2 1 OyTaHa
)2n 3)5n
2)8n 4)4 n
Yacmo b

b 1. YcTaHoBUTE COOTBETCTBUE MEXKAY MOJICKYJISIPHON (OPMYJIOH OPraHu4eCcKOro
BELLECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCSI

A) CsHyoOs 1) agKHHBI

b) CsHg 2) apeHbl

B) CgHyp 3) yrneBoabl

I C4H;00 4) npocTtsie 3¢upHI

5) MHOTOATOMHBIE CITUPTHI

b 2. ®enon pearupyer ¢

1) xucnopogom

2) 6eH30JI0M

3) TUAPOKCUIOM HATPHUS

4) XJIOPOBOIOPOIOM

5) HaTpuem

6) oxcunom kpemuus (IV)
b 3. 1 mns striieHa, u s 6eH30J1a XapaKTePHBI

1) peakuus rTUAPUPOBAHHS

2) HaJM4YHUe TOJBKO T-CBSI3€H B MOJIEKyJIax

3) Sp-ruGpUIM3aLIs ATOMOB YITIEpoO/a B MOJIEKYIIax

4) BbICOKasi paCTBOPUMOCTD B BOZIE

5) B3aMOeHCTBHE C aMMHUAYHBIM PacTBOPOM okcua cepedpa (1)
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6) TOpeHHUE Ha BO3yXE
b 4. MonexynsipHas GpopMyna yrieBoaopoia, MaccoBast IoJsl yriepojia B KOTOPOM
83,3%, a oTHOCHTENBHAS IIOTHOCTH MApOB 10 BOIOpoay 36
Yacms C
C 1. Hanumure ypaBHEHHS PEAKITHiA, C IIOMOIIBIO0 KOTOPBIX MOKHO OCYIIIECTBUTh
MpEeBpalICHHUS 110 CXeMe
CaCz — C2H2 — C6H6 — C6H5NOZ — C6H5NH2

C2H4 — CszOH
C 2. PaccunraiiTe Maccy CI0XHOTO 3(Hpa, MOIYIEHHOTO TP B3auMOoecTBur 46 T
50% pacTBOpa MypaBBUHOW KHUCJIOTHI M 3TUJIOBOTO CIUPTA, €CIM BHIXOI

coctapisieT 80% OT TEOpETHIECKH BO3MOXKHOTO.

Bapuanm 2

Yacmop A
A 1. O6was Gopmyina aaKaaueHOB:
1) CaHan 3) CaHzn-2
2) CnH2n+2 4) CnHZn—B
A 2. Ha3Banwue BelecTBa, popMyiia KOTOPOTro
CH3;—CH(CH3)—CH=CH—CHj5
1) rexcen-2 3) 4-MHTHIIIIEHTEH-2
2) 2-METHITICHTEH-3 4) A-MeTHINCHTUH-2
A 3. Bun ruOpuan3anuu SIeKTPOHHBIX OpOHTaIell aTOMOB YTiIepoAa B MOJIEKYJIe
OeHzouna
1) sp® 3)sp
2) sp 4) He THOpUAN3UPOBAH
A 4. TonbKko G-CBSI3U NIPUCYTCTBYIOT B MOJIEKYJIE
1) meTnnOenH3011a 3) 2-mTHnOyTEHa-2
2) uzo0yTana 4) anetuiieHa
A 5. 'omonoramu SBISIOTCS
1) aTeH u MetaH 3) muknoOyTaH u OyTaH
2) npomnaH u OyTaH 4) 3THH U 3TeH
A 6. M3omepaMu SBISIOTCS
1) MeTunponan ¥ METHIIIPOIIEH 3) MeTaH u 3TaH
2) 6yteH-1 u nenren-1 4) MeTwiriponaH u 0yTaH
A 7. Oxpacka cMecu anpaeruaa ¢ ruapokcugom menu (1) (mpu HarpeBanun):
1) romy0ast 3) xpacHas
2) cuHssS 4) duoneropas
A 8. YKCYCHBII aJIbACTH]I M3 alleTHICHA MOKHO MOJTYYUTh P MOMOIIH PEaKIINH:
1) Bropma 3) Kyueposa
2) 3uanHa 4) JleGeneBa

A 9. Kakue BerecTBa MOKHO MCIIOAb30BATh IS IOCIEI0BATEILHOTO
OCYIIECTBJICHUS CIICTYIOIINX MPEBPAIICHAN
CszOH — C2H5C| — C4H10

1)NaCl, Na 3) Oy, Na
2) HCI, Na 4) HCI, NaOH
A 10. O6BEM KHUCTOpOIa, HEOOXOTUMBIN JIJISI CKUTAHUS 2 J1 METaHa
1) 2n 3)10 1
2)4n 4)6n
Yacmov b

b 1. YcranoBuTEe COOTBETCTBHE MEXKYy MOJIEKYIIIPHON (hOPMYJIIOi OPTraHUYECKOTO
BEIIEeCTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHTCS

A) C¢HgO 1) omHOATOMHBIE CTIUPTHI
B) C¢H1206 2) MHOTOaTOMHBIE CIIUPTHI
B) C3HgO 3) yrneBoabl

I') C,HgO, 4) dbeHons

MPOAYKTa peakluu
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5) xapOOHOBEIE KUCIIOTHI
b 2. MeTanams MOKET pearupoBaTh C
1) a3orom
2) aMMHa4HBIM pacTBOpoM okcuia cepedpa (I)
3) dbenonom
4) Tomyonom
5) HaTpuem
6) BOIOpOIOM
b 3. 1 nns meTaHa, B UTsI MPOTICHA XapaKTEPHBI
1) peakumnmu GpoMHUPOBAHUS
2) Sp-ruOpuaM3aIKs aTOMOB YTIIepoa B MOJICKYJIaX
3) Han4Me T-CBA3eH B MOJIEKYIIax
4) peaknusi THIPUPOBAHUS
5) ropenue Ha BO3Iyxe
6) Manas paCTBOPUMOCTH B BOJIE
b 4. MonexynsapHas opmyita OpraHIIecKOro BEIIecTBa, C MacCOBOH JI0Nel
yraepoja 51,89%, Bogopona 9,73% u xnopa 38,38%, oTHOCHUTEIBHAS TUIOTHOCTD
€ro Mnapos 1o Bo3ayxy 3, 19
Yacms C
C 1. Hanuiure ypaBHEHUs peakiiii, C MOMOILBIO KOTOPBIX MOYXHO OCYILIECTBUTH
MpEeBpaLICHHUs TI0 CXEMe
C2H6 — C2H5C| — C2H5OH - CH3COH — CH3COOH
l
C,H, — C,HsBr
C 2. Kakas macca atuianeraTa oopasyercs npu B3aumoericteuu 60 r 80% pacTBopa
YKCYCHOM KHCIIOTHI C STHIIOBBIM CIIUPTOM, €CIIH JOJS BBIX0/Aa d(Upa COCTABISIET
90% ?

Anzopumm oyenueanus KOHMPOIbHOU padomel.

KontponbHas paboTa cocTaBieHa Ha OCHOBE 00s3aTEIBHOTO MUHUMYMAa CO/ICPKaHHs Kypca XMMHUHU, COCTOUT U3
Tpex yacteir A, b, C. UacTb A - ¢ 0IHUM TPaBWIIEHBIM OTBETOM, YacTh b - ¢ BELIOOPOM HECKOJBKMX MPAaBUIBHBIX
otBeToB U yacTh C - co cBoOoaHBIM OTBETOM. Beero 8 BapuaHTOB.

Yacte A. TecToBbIe 3a1aHus ¢ BEIOOPOM OTBeTa. 3a 3amanue 1 6amr. Beero 10 6ayios.

Yacts b. C BBIOOpOM HECKOJIBKHX MPaBHIBHBIX OTBETOB. 3a 3a/aHue 20amia. Beero 8 6amnos.

Yacte C. Co cBoOOaHEIM O0TBeTOM. Beero 13 6ainos.

Cl1- 3a kaxmoe MpaBUJIbHO HAIMCAaHHOE ypaBHeHHe peakuuu 10amt. Beero 6 6amios. C2- pacueTHas 3amava:
3alUCh YCIIOBHSA 3aJaud — 10ajl, HaMcaHue ypaBHEHHs peakiuu -1 0aiul, ompenelieHHe Macchbl pacTBOPEHHOTO
BemiecTBa — 1 0aj, onpeneneHue KOJIMYECTBa UCXOJHOTO BellecTBa 1 Oaml, onpeaeseHne KOIMIecTBa MPOAyKTa
peakuuu - 1 Oam, onpeneneHne Macchl NpoayKTa — 10a1, onpeaeneHne NpakTHUEeCKOH Macchl poaykra 1 Gam.
Hroro 7 Gamos.

MaxkcumanabHOe KOIu4ecTBo 0anos 31.

Kpurepun onenox.

«5» - (76 — 100 %) — 31 - 24 6amna

«» - (75— 47 %) - 23 - 15 GammoB

«3» - (46-34 %) — 14 — 11 Gamnos

«2» - (menee 33%) — 10 u meHbIIIe 6AIIIOB.
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MaTepuaJjbl AJIA MPOMEKYTOUHOM ATTECTALIMH 110 YYeOHOM AUCIHMIVINHE

Bapuanr 1.
Hucmpykyusa no ¢vinonHenuo padomsot

Ha Bemonnaenne pabotsr otBoguTes 2 daca (120 munyT). Pabota coctout u3 3 wacreid, BKIIOYAOMUX B cedst 22
3aJaHUA.

Yacte 1 comepxxur 15 3amannii (A1-AlS5). K xaxnomy 3agaHuio Aaércs 4eThIpe BapHaHTa OTBETA, U3 KOTOPBIX
TOJBKO OJWH BepHbIA. IIpu BeIIONHEHHMM 3agaHusl YacTW | MPOCTaBbTE HOMEP BHIOPAHHOTO OTBETA B
JK3aMEHAIMOHHOM paboTe.

Yactp 2 coctout u3 4 3amanuii (B1- B4), Ha KoTOpBIE HYXXHO JaTh KpaTKUil OTBET B BuAe Habopa mudp. st
3aJaHui 9acTH 2 OTBET 3alHMCHIBACTCS B 9K3aMEHAIIMOHHOW paboTe B OTBEAEHHOM ISl 3TOTO MecTe. B ciydae 3amucu
HEBEPHOI'O OTBETA 3aYEPKHUTE €0 U 3aMUIIUTE PSIIOM HOBBIH.

Yacts 3 BrmouaeT B ceOs 3 3amanus (C1-C3), BbImoNHEHHE KOTOPBIX MpEAIoyiaraeT HaluCaHue MOJIHOTO,
pa3BEPHYTOro OTBETA, BKIIOYAIOICTO HEOOXOANMBIC YPaBHEHHS PEAKLUI U pacu€Thl.

[Tpu BeITONTHEHUN PabOTH BBl MOXeTe ToIp30BaThes nmepuoaudeckoit cucremoit J[.M. MenneneeBa, Tabnumeit
PacTBOPUMOCTH COJIEH, KHCIOT M OCHOBAaHUH B BOJAE, JIEKTPOXMMHUYECKUM PsIOM HANpSODKEHUH METauioB U
HEIPOTpaMMHUPYEMBIM KaJIbKYJISITOPOM.

[Ipu BeIMONTHEHWH 3aMaHMii Bel MOXeTe monp3oBaTbes depHOBUKOM. OOpamaem Bamie BHUMaH#e Ha TO, 4TO
3aIlMCH B YEPHOBHKE HE OyIyT YUUTHIBATHCS MIPU OLIEHUBAHUH PAOOTHL.

CoBeTyeM BBINONHATH 33JJaHUSI B TOM MOpPSAAKE, B KOTOPOM OHH JaHbl. [l SKOHOMHM BpeMEHH NpoITycKaiiTe
3aJaHle, KOTOpoe He yAa&Tcsl BBIMOJHUTE Cpa3y, U MEepexoJuTe K cieayrouemy. Eciu mocne BbImonHEHUs Bcei
pabotel y Bac octanetcs Bpemsi, Bl cMokeTe BEpHYTHCS K MPOIYIIEHHBIM 3a1aHHSIM.

bannel, nonyyenHsle BaMu 3a BhINONIHEHHBIE 3aaHusl, CyMMUpYrOTcs. [locTapailTech BBINOJHUTE KAK MOXKHO
OoJbIlIe 3aaHui U HAOpaTh HaUOOJIbIIIEEe KOJIMUECTBO OAJLIOB.

Ha BeimonHeHne paboThI qaetcs 2 yaca.

Yacms 1. Ilpu evinonnenuu 3adanuii smou uwacmu (AI-A15) u3z uyemvipéx npeo10IHCEHHBLIX 6APUAHMOB
evloepume o00un eepuvlii. B oOnanke omeemoe nocmasvme uugpy, noo Komopoii, no Bawiemy muenuio,
HAX00UMCsL NPAGUTLHBLIL O GEML.

A 1. BaumaTenbHO pacCMOTPUTE PUCYHOK.

=)

Ha Hem m300paxkeHa MoJieib aToMa

1) xmopa 2) azoTa 3) maruus 4) dpropa

A 2. B xakoM psily XUMUYECKUX DJIEMEHTOB YCHJIMBAIOTCS HEMETAIUIMYECKHE CBOMCTBA COOTBETCTBYIOLIMX MM
MPOCTHIX BEMIECTB?

1)  amomuHUE —> dochop —> xIop

2) dTOp —> azor —> yriepoa

3)  xyjop —> OpoM —> Hoj
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4) KpeMHUH —> cepa —> ochop
A 3. Buja XxuMHUYECKO# CBsI3H B MoJiekyie (ropa’?

1) nonnas

2) KOBaJICHTHAS TTOJISIpHAS
3) KOBaJICHTHASI HETTOJISIpHAS
4) MeTannuyeckas

A 4. CreneHb OKHCJIEHHA a30Ta paBHa +3 B COEAMHEHUU:

1) NagN  2) NH; 3) NH,C1 4) HNO,
A 5. Bemecta, popmyisl KoTopsix - ZNO u Na,SOy, SBISIFOTCS COOTBETCTBEHHO

1) OCHOBHBIM OKCHIOM M KHCIIOTOU
2) aMm(OTEpHBIM THIPOKCHIIOM U COJBIO
3) aMdoTEepHBIM OKCHIOM H COJIBIO
4) OCHOBHBIM OKCHJIOM M OCHOBaHHEM
A 6. [Ip3HaKoM MpOTEKaHNsI XUMHUUECKON peaKiK MEKAY OKCHUIOM MEAU M BOJOPOJOM SIBIISIETCS
1) mosiBIeHMe 3amaxa
2) U3MEHEHUE TIBETA
3) BBINIAJICHUE OCATKA
4) BblIETIEHHE ra3a
A 7. OnmuHAKOBOE YHCIIO MOJIEH KATHOHOB U aHUOHOB 00pa3yeTcs IPH MOTHOM TUCCOIUAIINH B BOJTHOM PacTBOpE
1 monp

1) H,S0, 2) (NH,),S 3) BaCl, 4) Cuso,

A 8. T'a3 BeIIENIS€TCS TTPH B3aMMOACHCTBUN
1) MgC|2 u Ba(N03)2
2) Na2C03 u CaCl,
3) NH,C1 u NaOH
4) H,SO, u KOH
A 9. He pearupywr ApyT ¢ APYTOM
1) xmmop u Bogopos
2) KHCIOPO U KaJIbITHiA
3) a3ot 1 BoAa
4) sxene30 u cepa
A 10. Okcun UMHKA pearupyeTr ¢ KaXJIbIM U3 ABYX BEUIECTB:
1) Na,Ou H, 2)SiO, u Ag 3)NaOH u HC1 4)HNOz; u 0,
A 11. Cpemm Bemects: NaCl, Na,S, Na,SO, - B peaxruio ¢ pactBopom CU(NO3z), BcTymaer  (-10T)
1) Toapko Na,S
2) NaCl u Na,S
3) Nazs u Na2804
4) NaCl u Nast4
A 12. B peakuuio ¢ COIsIHOM KUCIOTOW BCTyNaeT
1) HuTpat cepedpa 2) HuTpaTt Oapus
3) cepebpo 4) OKCHUJT KPEMHHS
A 13. BepHbl 111 CyXJI€HUS O XUMUYECKOM 3arpsI3HEHUN OKPYXKAIOLIEH CPeJibl U €ro MOCIEICTBUAX ?
A. TloBblieHHOE conepKaHue B aTMocdepe OKCHIOB a30Ta SBJSIETCS YTPOXKaOUIUM (aKkTOpPOM ISt 3710POBbS
YyeJloBeKa.
b. Hannyne HEOpraHW4eCcKUX KHCIOT B MPOMBIIIIEHHBIX CTOKAX MOJOKHUTEIHHO BIUSAET HA )KU3HENEATENbHOCTh
pBIO B BostoéMax.
1) BepHO TOJIBKO A
2) BepHO TONBKO b
3) BepHBI 00a CyXIEHHS
4)o0a cyxeHHsT HEBEPHBI

A 14. B npubope,
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I/I306pa)KeHHOM Ha PUCYHKE IIOJTYy4aroT,

1) xnop
2) aMMHuaK
3) kucnopos
4) XJIIOpOBOIOPO R
) xroponosopos P S
2
(g?ﬁ
Al5. MaccoBass mois azora B : “ =y =] HUTpATE ATFOMUAHMS paBHA
1)19,7% 2) 27.2% ' 3)36,8% 4)54,9%
Yactp 2

Omeemom Kk 3a0anuam moi uwacmu (B1-B4) aenaemca nocinedosamenvHocmey yugp, Komopule ciedyem
3anucams ¢ 0J1IAHK OMEEMoG.

Ilpu evinoanenuu 3adanuii Bl u B2 u3 npednooicennozo nepeunss omeemog vlbepume 064 NPAGUTLHBIX U
3anuwume yugpol, no0 KOMOPLIMU OHU YKA3AHDL.

B1. B kakux pspax XUMHYECKHE 3JIEMEHThI PAcIlOIOKEHbI B MOPAAKE YMEHBIIEHUS KUCIOTHBIX CBOWCTB HMX
BBICIIINX OKCUIOB?
1) B—>C—>N 2)P—> Si—>Al
3)S—> Se—>Te 4)P—>S—>C 5)Ca—>Mg—>Be
Ortser:
B2. lng sTaHONIa BEPHBI CAEAYIOIINE YTBEPKACHUS:

1) B COCTaB MOJIEKYJIBI BXOAWUT OJUH aTOM YTIIEpoaa

2) aTOMBI YIVIEPOAA B MOJIEKYJIE COEAMHEHBI IBOMHOMN CBS3bIO

3) sBIAETCS KUIKOCTBIO (H.Y.), XOPOLIO pacCTBOPUMON B BOJIE

4) BCTYNAET B PEAKIHIO CO IIEIOYHBIMU METaNIaMU

5) cropaer ¢ 00pa3oBaHHEM YrapHOIO rasa 1 BOJOpoAa

Ortser:

Ipu evinonnenuu 3adanuti B3-B4 k xasicoomy snemenmy nepeoco cmonbya noobepume coOmeemcmsyouuil
aleMeHm u3 8mopoz2o cmonbya. Buibpanunvie yughpel 3anuwume 6 mabauyy noo coomeemcmsyomumu 6yKeamu.
Hughper 6 omeeme mocym nosmopsamucsi.

B3. YcranoBuTe COOTBETCTBHE MEXy CXEMON XUMHUYECKOH PEaKkIMy U BEIIECTBOM- BOCCTAHOBUTEJIEM B HEM.

CXEMA PEAKIINN BOCCTAHOBTEJIb
A) HC1 + MnO;—> MnCl, + Cl, + H,0 1) M0,
B) H,S+HC10;—>HC1 + S+H,0 2) HC1
B) HC1 + Al—> AIC1; + H, 3) HCIO,
4) H,S
5) Al
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OT1BeT:

B4. YcTanoBuTe COOTBETCTBUC MCKAY Ha3BaHMUEM BCLICCTBA U p€arcHTaMu, C KOTOPbIMHA 3TO BEIICCTBO MOXKET

B3aUMO/ICHICTBOBATb.

HA3BAHUE BEIIECTBA PEATEHTHI

A) cepa 1) CO;, NazSO4(p-p)

B) oxcupn muHKa 2)HC1, NaOH(p-p)

B) xiopun anromunust 3) AgNOs(p-p), KOH(p-p)

4) H2804(KOHH.), 02

Otsert:

A b B

Yacts 3

/151 omeemos na 3a0anus C1-C3 zanuwume cuavana nomep 3adanusi (Cl, C2 unu C3), a 3amem pazeéprymoiii
omeem Ha He2o. Omeemvl 3anucvigatime 4émro u pazdopuueo.

Cl. Jlana cxema mpeBpaIicHuii:
CaO —> Ca(OH),—> CaCO3 —> CO,

Hanummre MonekyssipHble ypaBHEHHUS pPEaKLUil, C IMOMOIIBI0 KOTOPBIX MOXKHO OCYLIECTBUTH YKa3aHHbIC
npeBpalieHys. s BTOporo npeBpalieHus COCTaBbTe COKPAIEHHOE HOHHOE YPaBHEHHUE PEAKIIUH.

C2. 170 r pacTBOpa HUTpaTa cepedpa cMemraay ¢ H30BITKOM pacTBOpa XJopuaa HaTpus. Beimanm ocagok maccoi
8,61 r. Beraucnute MaccoByIO JIOIIO COITM B paCTBOPE HUTpATa cepedpa.

C3. [ns onpeneneHusi KAYECTBEHHOTO COCTaBa HEM3BECTHOM CONM y4allUMcs BBIIANN OeJloe KPUCTAJUINYeCKOe
BEIIIECTBO, XOPOILIO PACTBOPUMOE B BOJIE U M3BECTHOE KaK «HAIIATHIPhY. YacTh BBIJAHHOMN COIM CMEIIATH C TBEPIBIM
THIPOKCUIOM KalbLUsl U cMech Harpenu. llpum 3ToM Bblmenmics ra3 ¢ pe3KuM 3amaxoM. [pyryro 4acTb COJH
pacTBOpWIIM B BOJIE U K MOJYYEHHOMY PacTBOPY MPWJIMIM MPO3payHbI pacTBOp HHUTparta cepedpa. ObOpazoBaics
Oeblil 0caioK. 3alUIIMTEe XUMMUYECKYI0 OPMYJly U Ha3BaHUE BhIaHHOW coiu. COoCTaBbTe JIBA YPABHEHUS PEAKIIHMA,
KOTOpbIe OBbUTH MPOBEAEHBI B IpoLiecce e€ paclo3HABaHMS.

Bapuanr 2.

HHCTpYKIIUS 0 BHINOJHEHUIO PA00THI

Ha Beimonnenue padotsl otBoauTes 2 daca (120 munyt). Pabota cocrout u3 3 yactel, BKIOUaOmuX B ce0s 22
3a/laHusl.

Yacte 1 comepxut 15 3amanmii (A1-Al5). K kaxaomy 3amanuio ga€rcs 4eTbpe BapHaHTa OTBETA, U3 KOTOPHIX
TONBKO OAWH BepHbIH. [lpu BbIIONTHEHMH 3aJaHusi 4YacTH | MPOCTaBbTE HOMEP BBHIOPAHHOTO OTBETa B
9K3aMEHALMOHHOH padore.

Yacte 2 cocrout u3 4 3amanuii (B1-B4), Ha KoTOpble HYHO N1aTh KpaTKWH OTBET B BHJE HaOopa mudp. s
3aJaHUil 9acTH 2 OTBET 3alKChIBAETCS B 3K3aMCHAIIMOHHON paboTe B OTBEAEHHOM JUIS dTOro Mecte. B ciyuae
3alMCH HEBEPHOT'O OTBETA 3aUEPKHUTE €T0 U 3aANHUILINTE PSIOM HOBBIM.

Yacte 3 Brumouaer B cebst 3 3amanmsa (C1-C3), BbINONHEHHE KOTOPBHIX MpeNnojaracT HamnvicaHWe ITOJHOTO,
Pa3BEPHYTOr0 OTBETA, BKIFOYAIONIETO HEOOXOIMMBIEC YPAaBHEHHS PEAKIUI U PACUETHI.

[Tpu BeImoNHEHNH paboTH BBl MOXkeTe MoIb30BaThesa nepuoandeckoil cucremoii [[.M. Menzaeneesa, Tabnuiieit
pacTBOPUMOCTH COJIEH, KHCIOT M OCHOBAaHUH B BOJE, 3JEKTPOXMMUYECKHM PSJIOM HANpPsDKEHUM METalllloB
HENPOTPAaMMHPYEMBIM KaJIbKYIISITOPOM.

[Ipu BeIMONMHEHNH 3amaHuii Bel Mo)keTe monbp30BaThes depHOBHUKOM. OOpamjaem Bamie BHMManwe Ha TO, 9TO
3aIMCH B YEPHOBHUKE HE OyIyT YUUTHIBATHCS MIPU OLIEHUBAHUH PAOOTHI.
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CoBeTyeM BBITIONHATH 33JlaHUsl B TOM TIOPSJIKE, B KOTOPOM OHM JaHBI. {711 SKOHOMHU BpEMEHU IPOITyCcKaiTe
3a/laHie, KOTOPOe HE yAaéTcsl BBIMOJHUTHL cpasy, M MEPEeXOoauTe K ciaeayromieMmy. Eciu mocie BBIIOJHEHUS BCei
paboTsl y Bac octaneTcst Bpemsi, Bel cMOXeTe BEPHYThCS K MPOIMYIIEHHBIM 3aJaHHSIM.

Bannel, monmydennsie BaMu 3a BBIMIOJMHEHHBIE 3aJaHus, CyMMHUpYIOTCs. [locTapaiiTech BBIMOJHUATH KaK MOXKHO
OoJbIlle 3aaHuii U HAOpPaTh HAaMOOJIBIIIEEe KOJIHMUECTBO OAJLIOB.

Ha BrimostHeHHE paboTHI maeTcs 2 Jaca.

Yacmov 1. Ilpu evinoanenuu 3adanuii Imoii uwacmu (AI-AI15) u3z uemovipéx
nPeOI0HCEHHBIX 6APUAHIOE 8blOepuUme 00UH eepHulil. B O1anke omeemos nocmaevme
uughpy, noo komopoii, no Bawemy mnenuio, naxooumcsa npagunvHlii omeem.

Al. ATOM KaKOTo XMMHYECKOTO AJIEMEHTa UMEET MPUBEACHHYIO 3JIEKTPOHHYIO (hopMyITy?
1S%28%2p*
1) aprona 2) kucnopona 3) cepsl 4)Kanbuus

A2. OT KUCIOTHBIX K OCHOBHBIM MEHSIOTCSI CBOMCTBA OKCHUJIOB B PAIY
1) CaO —>Si0, —> SO3 2) CO—> Al,O3—> MgO
3) SO; —> P,05 —>A|203 4)Na20 —> MgO —> A|203
A3. Bug xuMH4uecKoi CBA3M B MOJIEKYJIe aMMHAaKa:
1) KoBaJIeHTHAas HETOJIIpHas
2) KOBaJICHTHAS TIOJISIpHAS
3) MeTayuTHYecKas

4) nonnas
A4. Takyrto ke CTeleHb OKHCIIeHHs, Kak i B SO,, cepa UMEET B COCTHHEHIH:
1) K,SO;  2) H,SO4 3) (NH,),S 4) SO,

AS. OCHOBHBIM OKCHJIOM U KHUCJIOTON, COOTBETCTBEHHO, SIBIAIOTCS
1) FeO, Ba(OH);
2) K;0, (NH,),S
3) MgO, H,SO,
4)SO,, HNO;
A6. K XUMIYEeCKUM SIBICHUSIM OTHOCHTCS ITPOIIeCC
1) u3MenpueHus caxapa A0 COCTOSIHUS My IPbI
2) npeBpalleHus BOABI B JIe]
3) mosiBIIEHUs Kameslb BOJIbI Ha KPBIIIKE YaifHUKa
4) ropeHust cBeYH
A7. Hanmenbliee 91ciI0 HOHOB 00pa3yeTcs B pa30aBIeHHOM pacTBOpE MPH MOJHOM Jucconuanuu | Moib
1) FEC|3 2) Na,S 3) KNO; 4) BaCl,
A8. CokpaleHHOMy HOHHOMY ypaBHeHHio Ba”* + SO,” = BaSO, coOoTBETCTBYeT JieBasi 4acTh ypaBHEHHS
XUMUYECKOI peakunu
1) BaClg + H2804 —>
2) BaCO; + Nast4 —_—>
3) BaO + SO; —>
4) Ba + H,SO, —>
A9. U nutuit, u )Kene30 Ipu KOMHATHON TEMIIEPAType pearupyroT ¢
1) runpokcuIoM HaTpUs 2) Bozoit
3) cepoii 4) coistHOM KUCIOTOM
A10. Xumnueckas peakiiis BO3MOKHA MEXKIY
1) okcunom dochopa(V) 1 OKCHIOM Kalust
2) OKCHUIOM aJIOMHHUS U BOJIOH
3) OKCHIIOM KPEMHUS U COJITHOW KHCIIOTOM
4) OKCU/IOM IIMHKA U KUCIOPOAOM
Al1. PactBOp ruapokcuia 6apusi_He pearupyer ¢
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1) sxenezom 2) okcunom cepsi(V1)
3) cyabdhaToM HaTpHUs 4) dochopHOI KUCIOTOM
A12. Y HuTpaT aMMOHHSI, ¥ HUTPAT ITMHKA MOT'YT B3aMMOJICHCTBOBATH C
1) THAPOKCUAOM Kalus
2) pacTBOpOM XJIOpHJIA HATPUS
3) pa3baBiICHHBIM PACTBOPOM CEPHOM KHUCIOTHI
4) xxene3om
Al3. BepHbl I cienyomye CyXACHUS O MpaBUiaxX XpaHEHHs BUTAMUHOB W TPEAHA3HAUYECHHH MOIOLIMX
cpencTn?
A. XpaHeHre BUTaMHHOB He TpeOyeT CTPOroro COOTIOIEHUS YKa3aHHBIX B MHCTPYKIIMH TTPABHIL.
b. JIna ynaneHuss XHUPHBIX MATEH C MOBEPXHOCTH IMOCYHABI LIEIECOOOpa3HO HCIOIb30BAThH
MOTOIIIHE CPECTBA, UMEIOIINE MIETIOYHYIO CPELy.
1) BepHO TOIBKO A 2) BepHO TOJIBKO b
3) BepHBI 00a cyxneHus  4) 00a CykIeHHS HEBEPHBI
Al4. Tlpubop, n300paxEHHBIN HAa PUCYHKE, UCHONB3YIOT IS MOTYYCHUS:

1) ammmaka 2) Bogopozaa 3) xucnopoga 4) a3zoTa

A15. MaccoBas 107151 a30Ta B HUTPATe HUHKA PaBHA

1)7,4% 2)11,0% 3)14,8% 4)22,2%
Yactp 2
Omeemom Kk 3adanusam s3mou vacmu (BI-B4) saenasemcsa nocnedosamenvHocmv uugp, Komopwvle

cnedyem 3anucamy 6 O1AHK ONMEEn 8.
Ilpu eévinonnenuu 3a0anuii B1 u B2 u3 npednoscennozo nepeuns omeemoes evloepume 06a nPaGUIbHbIX

u 3anumiume YUPpPvl, N0OO KOMOPLIMU OHU YKAZAHDL.

B1. B psiny xumudeckux siaementoB Si - Ge - Sn
1) yBenm4uMBaeTCs YMCIIO 3JIEKTPOHHBIX CIIOEB B aTOMax
2) yMEHbIIaeTCs YHCII0 MPOTOHOB B sIJIpax aTOMOB
3) yBenu4MBaeTCs 3HAUEHUE IEKTPOOTPULIATEIBHOCTH
4) ycunuBaeTcs OCHOBHBIN XapaKTep BHICIIMX OKCHIIOB
5) yBeIMYMBAETCS YHUCIIO HIEKTPOHOB BO BHEITHEM CJIO€ aTOMOB

OrTBer:

B2. Metan
1) siByIsSIETCST COCTABHOM YaCThIO IPUPOTHOTO Taza

2) OTHOCHTCS K HEMPeAeIbHBIM YIIeBOA0pOIaM
3) Xxopo110 pacTBOpsETCs B BOJIE

4) HEe pearupyeT ¢ KUCIOPOIOM

5) BCTymaeT B pEaKIfio C XJI0POM
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OTBeT:

Ipu evinonnenuu 3adanuii B3-B4 x kascoomy snemenmy nepeoco cmondbya noobepume cOOMEEmMCmEyiouuil
neMeHm U3 8mopo2o cmoabya. Bwibpannvie yugpul 3anuwume 6 madbauyy nod COOmMEemMcmeyIouumMu OyKeamu.

Lugpor 6 omeeme mocym nogmopsmscs.

B3. YcraHnoBuTe COOTBETCTBHE MEX Ty YACTHIIEH M OOIITMM YUCIIOM 3JEKTPOHOB B HEM.

YACTHILIA. OBIIEE YMCJIO DJIEKTPOHOB.
1) N3 1) 18
2) Ca™ 2) 15
3) Si° 3) 12
4) p* 4) 14
5) 20
6) 10
OrtBer:
1 2 3 |

B4. YcrtanoBuTE COOTBETCTBHE MEXKY BUIOM XUMHUYCCKOM CBSI3U U BEIIIECTBOM.

BUJT XUMWYECKOU CBS3U BEHIECTBO
1) MeTamimaeckas 1) xsmopoBo10pOIT
2) KOBaJIGHTHas MOJISIpHAast 2) xJjop
3) KOBaJICHTHAS HETIOJISIpHAs 3) kanui
4) noHHas 4) xmopuy Kamus
OtBeT:
1 2 3 4

Yactse 3. Ilpu evinonnenuu 3adanuii CI1-C3 oaiine pazeepHymulil u nOJAHbLIL OMEENt.

Cl. lana cxema npeBpalleHuil:

Cu—>Cu(NO3), —>X—> CuO

Hamummre MonekynspHble ypaBHEHUS! PEaKIIHid, ¢ TIOMOIIBI0 KOTOPHIX MOXKHO OCYIIECTBUTH yKa3aHHbBIE
npeBparieHys. s BTOporo npeBpalieHus COCTaBbTe COKPALIEHHOE HOHHOE YPaBHEHHE PEaKIIHH.

C2. Ilocne npomnyckaHus 4yepe3 pacTBOP THApoKcHaa Kaius 1,12 i yriekucioro rasa (H.y.) monyuwmmu 138
T pacTBOpa KapOOHaTa KallHs. BRYUCINTE MacCOBYIO JIOIIO COJHM B ITOJIy9€HHOM PacTBOPE.

C3. Ha 3aHATHIX XMMHUYECKOTO KPY)KKa y4allluecss UCCIE0BaIN KPUCTAITHIECKOE BEIIecTBO Oesoro mnpera. B
pe3ynbrare qo0aBlIeHHs K HEMY THAPOKCHAA KW U TOCIIEAYIOIET0 HarpeBaHus MOJTyYCHHOW CMECH BBIIEIMICS
ra3 ¢ pe3KuM CIeU(PpUISCKAM 3a11axoM, IIPH TOPEHUH KOTOPOTo 00pa3oBacs a3or.

Omnpeennure COCTaB MCCIeIyeMOro BEIeCTBa U 3alHIIUTe ero HazBaHue. CocTaBbTe 2 YpaBHEHUS PEAKIIHIA,
KOTOpBIE OBUTM TIPOBEJICHBI YYAITUMHUCS B MIPOIECCE €T0 PACTIO3HABAHMSL.

Cucrema oneHMBaHHsA 3a4eTHOH padoThl mo xumun Yactu 1 n 2.
Bapuanr 1.

Bepnoe BoimonHenune kaxaoro 3aganusa wacmu [ (A1-Al5) ouenuBaetcs 1 6amuiom. 3a BBHIOTHEHHUE 3aJlaHUS C
BBIOOPOM OTBeTa BBICTaBisieTcsl 1 Oamt mpu yciaoBUH, YTO yKa3aH TOJIBKO OJUH HOMEp HpaBWIIbHOTO oTBeTa. Eciun
OTMEYEHBI JIBa U 00JIee OTBETOB, B TOM YMCIIE MPABIIIBHBIN, TO OTBET HE 3aCUMTHIBACTCSL.

B yacmu 2 3amanme ¢ KpaTKUM OTBETOM CUHTAETCS BBHIMTOJHEHHBIM BEPHO, €ClM B 3anaHusx B1-B4 mpaBuibHO
yKa3aHa TOcCJIeA0BaTeIbHOCTh HU(p. 3a MOJIHBIM NpaBUIBHBIN OTBET Ha 3agaHus B1-B4 craButca 2 Oamna; ecnu
JoIylLIeHa OJjHa omHnOKa, To 0TBET olieHnBaetcs B 1 6ann. Ecnu nomymiens! nse u 6oiee OmMOKY WM OTBETA HET, TO
BhICTaBiIAeTCA 00aIIIOB.
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Ne zapanus OTBeT Ne 3aganus OtBeT
Al 4 All 1
A2 1 Al2 1
A3 3 Al3 1
Ad 4 Al4 3
AS 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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Kputepun onennBaHus 3aJaHuil ¢ pa3BEPHYTHIM 0TBETOM
C1. Jana cxema mpeBpalleHHUH:
CaO —> Ca(OH),—> CaCO3 —> CO,

C2. 170 r pactBopa HUTpaTa cepebpa cMmemaid ¢ W30BITKOM PacTBOpa XJIOpuaa Hatpus. Beiman
ocaJtok Maccoii 8,61 r. BeraucnnTe MaccoBYIO OO COJIA B PAaCTBOpPE HUTpaTa cepedpa.

JJ1eMeHThI 0TBETA
(momyckarotcs nHbIe (OPMYTUPOBKH OTBETA, HE HCKAKAIOIINE €T0 CMBICIIA)

Hamnucanbl ypaBHEHUsI peakLUUid, COOTBETCTBYIOIINE CXEME
MpeBpaIleHU I

1) CaO + 2HC1 = CaCl, + H,0 (mmm CaO + H,O =
Ca(OH),)

2) CaCl, + Na2C03 = CaC03| + 2NaCl

3) CaCO; = CaO + COy|

CocTaBneHo COKpaméHHOe HOHHOE YpaBHEHHE JJII BTOPOTO MPEBPAIICHIS:
4) Ca** + CO5* = CaCo4|

Kpurepun ouennBanust BaJuibl
OTBeT NpaBUJIBHBIM M MOJHBIM, BKIOYAET BCE HA3BAHHBIC 4
3JICMCHTBI

[IpaBunpHO 3anMcanbl 3 ypaBHEHUS peakui

[IpaBunpHO 3anMcanbl 2 ypaBHEHUS peakui

[IpaBunpHO 3anucano | ypaBHEHHE peakluu

Bce saemeHTHI OTBETa 3alIMCaHbI HEBCPHO

ORI W

Maxcumanvhoii bann

JJIeMeHTBI 0TBETA
(momyckaroTcst HHbIE (POPMYJIMPOBKU OTBETA, HE UCKAYKAIOIINE €r0 CMBICTIA)

1) Cocrarneno ypasuenue peakiun: AGN0O; + NaCl = AgCl | + NaNO;

2) PaccunraHbl KOJIMYECTBO BEIIECTBA I Macca HUTpaTa cepedpa, Coepikalierocs
B UCXOJHOM PacTBOpE:
no ypauenuto peakiuu N(AGNO;) = n(AgCl) = m(AgCl) / M(AgCI) =
8,61 : 143,5=0,06 moib
M(AgNO3) = n(AgNO3) « M(AgNO3) =0,06« 170=10,2 T
3) Beruncnena maccoBast JIoJIsl HUTpaTa cepedpa B UCXOJJHOM pacTBOpE:
W(AGNO;) = m(AgNO;) / m,_,, = 10,2 /170 = 0,06 umm 6 %

Kputepun onennBanus banabt
OTBeT NpaBWJIbHBIN 1 TIOJTHBIHN, BKIIOYAET BCE HA3BAHHBIE AJIEMEHTHI 3
IIpaBuipHO 3amycaHbl ABa MEPBBIX 3JIEMEHTA U3 HA3BAaHHBIX BBIIIIE 2
[IpaBunpHO 3amKcaH OJUH U3 HA3BAHHBIX BBIIIE 3JIeMEHTOB (1-# mn 2-if) 1
Bce snemeHTHI OTBeTa 3aNMCaHBl HEBEPHO 0
Maxkcumanvroiii bann 3

C3. Jlna ompezneneHuss Ka4eCTBEHHOTO COCTaBa HEM3BECTHOM COMM y4allUMCs BbIIATH Oelloe KPUCTAIINYEeCKOe
BEIIECTBO, XOPOLIO PACTBOPUMOE B BOJIE€ M M3BECTHOE KaK «HAIIATHIPH». UacTh BBIJAHHOW COJM CMEIIAIH C
TBEPABIM THAPOKCHUAOM KaJbIHA U cMech Harpenu. [Ipu 3ToMm BeIAETHIICS ra3 ¢ pe3kuM 3amnaxoM. [pyryro gacts conn
pacTBOpPHIM B BOJE M K MOJNyYEHHOMY pPAcTBOPY MPHIIMIM NMPO3PAvHBIN pacTBOp HUTparta cepedbpa. OOpasoaincs
Oemnblii «TBOPOXKHCTBIN» OCAJOK. 3aNluIInTe XUMHUYECKYI0 (OpMyily M Ha3BaHUE BbIJaHHOW conu. CocTaBbTe /Ba
ypaBHEHUS peakyid, KOTOpble ObLIM MPOBEJCHHI B IIpoliecce e€ paco3HaBaHusl.

‘ JJIeMeHTHI OTBETAa
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(}_'[OHYCKaIOTCH HWHBIC (bOpMyJ'IPIpOBKI/I OTBCTA, HC HCKaXXarolue €ro CMBICJ'IEI)

OrmpenenéH cocTaB BEIIECTBA:

1) NH,C1 - xnopun aMMoH#us

CocTaBlieHbI JIBa yPAaBHCHUS PEAKITHH:

2) 2NH,C1 + Ca(OH),= 2NH; + CaCl, + 2H,0
3) NH,;Cl + AgNOs = NH;NO; + AgCl

Kpurepum onieHuBaHus banabl
OTBeT MpaBWILHBIN U MOJIHBIN, BKIIOYACT BCE HA3BAHHBIC 3JIEMEHTHI 3
[TpaBunbpHO 3anucaHbl 2 3JIEMEHTA U3 HA3BAaHHBIX BHIIIIE 2
IIpaBuibHO 3anucan 1 3I€MEHT U3 Ha3BaHHBIX BBIIIIE 1
Bce hneMeHTHI 0TBETa 3aMMCaHbl HEBEPHO 0
Maxcumanvuwiii 6ain 3

Hroro: Yacte A — 15 6amios
Yacte B — 8 6amnoB
Yacts C — 10 6amwnos

Cucrema oueHUBaHMsA 3a4eTHOM padoTel no xumuu Yacru 1 un 2.

Bapuanr 2.

Bepnoe Boimonnenue kaxnoro 3aganus Yacmu I (A1-A15) ouenuBaercst 1 6amnoM. 3a BBINOJIHEHUE 3aJaHUS C
BBIOOPOM OTBETa BBICTABIISICTCS | OaJuT MpW YCIOBUH, YTO yKa3aH TOJBKO OAWH HOMEp MpaBHIBHOrO oTBeTa. Ecim

OTMCYCHBI IBA U Oolee OTBC€TOB, B TOM YHUCJIC HpaBHHBHBIﬁ, TO OTBCT HC 3aCUHUTHIBACTCA.

B Yacmu 2 3amaHue ¢ KpaTKUM OTBETOM CUMTAETCs BBIIIOJHEHHBIM BEpHO, eciu B 3afaHusx B1-B4 npaBunbHo
yKa3aHa IOCJIeI0BaTeIbHOCTh UMp. 3a MOIHBINA MpaBUIBHBIN OTBET Ha 3adanus B1-B4 craButcs 2 Oamia, eciu
JIOTTyIIIeHa OfHa OIIiOKa, TO OTBET orleHnBaeTcs B 1 6amn. Ecnu momymieHs! 1Be u 0oiee OMMOKY WA OTBETa HET, TO

BeicTaBisiercsa O 0aUIoB.

Ne zapanus OtBer Ne zapanus OtBer
Al 2 All 1
A2 2 Al2 1
A3 2 Al3 2
Ad 2 Al4 3
A5 3 Al5 3
A6 4 B1 14
A7 3 B2 15
A8 1 B3 6143
A9 4 B4 3124

Al10 1
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Yacts 3

KpuTepun oneHnBaHus BBHINOJHEHUS 3aJaHMI C pa3BEPHYTHIM 0TBETOM

C1. lana cxema npeBpallcHuit:

Cu—>Cu(NQOg); —>X—> CuO

Hamummre MonekynspHble ypaBHEHHS peaKInid, C TOMOIIBI0 KOTOPHIX MOXKHO OCYIIIECTBHUTH
yKazaHHBIE TpeBpamieHus. i1 BTOpOTro TpeBpaimieHus COCTaBbTE COKPAIIEHHOE HOHHOE
YpaBHEHUE PEaAKIUU.

DJieMeHTBI 0TBETa

(monyckaroTcs nHbIC (POPMYJTUPOBKH OTBETA, HE UCKAKAIOIIHAE €r0 CMBICIT)
Hamnucansl ypaBHeHHs peakliuid, COOTBETCTBYIOINE CXEME MPEBPAIICHUI:

1) Cu+ 4HNO; = CU(NO3)2 + 2NO, + 2H,0
2) Cu(NO:s), + 2NaOH = Cu(OH), + 2NaNO;
3) Cu(OH),- CuO + H,0

CocTaBieHO COKpallleHHOE HOHHOE YPaBHEHHE AJIs1 BTOPOTO NPEBPALLCHUS:

4)  20H” + Cu* = Cu(OH),

Kputepun onennBanns Banabi
OTBeT NpaBWIbHBIN U MOJTHBIN, BKIIOYAET BCE HA3BAHHBIE IJIEMEHTHI.
IIpaBuipHO 3anucanbl 3 ypaBHEHUS peaKIUi.

IIpaBunpHO 3anucanbl 2 ypaBHEHUS peaKIUi.

IIpaBunpHO 3anucano | ypaBHEHUE peakluu.

Bce anemeHThl 0TBETa 3aIIMCaHbl HEBEPHO.

Maxkcumanvhulii 6aan

MOIRPINW| >

C2. Ilocne mpomyckaHus depe3 pacTBOp ruapokcunaa xamug 1,12 5 yriekucioro rasa (H.y.)
nonmyuunn 138 T pacTBopa kapOoHaTa Kaiws. BRIUHCIHUTE MAacCOBYIO JIONIIO COJIM B MONYYEHHOM
pacTBope.

DJ1eMeHTBI 0TBETa
(monyckaroTcs HHble GOPMYJTUPOBKH 0TBETA, HE MCKAKAIOLINE €r0 CMbICJI)

1) CocraBneno ypaBuenue peaxiun: CO, + 2KOH = K,CO3; + H,O

2) PaccunTaHo KOJIMYECTBO BEIIECTBA KApOOHATA KaJIsl, IOJIYYEHHOTO B PE3YJIbTATE PEAKIINH:
n (CO,) =V (COy)/ V= 1,12 : 22,4 = 0,05 monb mo ypaBuenuto peaknuu N(K,CO3) = n(CO,) = 0,05

MOJIb

3) Omnpenenena maccoBas aois kapbonara Hatpusti B pactBope: M (KoCOs3) = n (K,COj)
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%

Kputepun ouennBanus bajabl

OTBeT NpaBUWIbHBIN U NOJHBIHN, BKIIIOYAET BCE HA3BAHHBIE 3JIEMEHTHI. 3

HpaBI/IHBHO 3aIlMCaHbl 2 JIEMEHTA 13 Ha3BaHHBIX BEIIIIE.

[TpaBunpHO 3anmcad 1 U3 Ha3BaHHBIX BbITIE A1eMeHTOB (1-it mmn 2-i).

Bce sneMeHThI OTBETA 3aIrCaHbl HCBCPHO.

WO IN

Maxcumanvrnoiii 6ann

C3. Ha 3aHATHSIX XUMHYECKOTO KPYXKKa yUallHecs HCCIeIOBAIA KPUCTAILIMYECKOE BEIIECTBO OErIoro
nBera. B pesynbraTe mob6aBiieHHS K HEMY THAPOKCHIA KWl W TOCIEAYIOMIETO0 HArpeBaHWs IMOYICHHOU
CMECH BBIACTUIICA Ta3 C PE3KUM CHeNH()UIECKUM 3aI1axoM, IPU TOPEHNH KOTOPOTo 00pa3oBajcs a3orT.

Ornpeaenure COCTaB UCCIEAYEMOI0 BEIIECTBA U 3aIUIINUTE €ro Ha3BaHue. CocTaBbTe 2 ypaBHEHUS PEaKIUi,
KOTOpBIC OBUTH IPOBEACHBI YYAITUMHECS B ITPOIECCE €r0 PACIIO3HABAHMSL.
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JIeMeHTHI OTBETAa
(monyckarotcst WHBIC (POPMYITUPOBKH OTBETA, HE MCKAXKAIOIINUE €T0 CMBICIT)

OmnpeneseH cocTaB BelecTa U 3anvcano ero HasBanue: 1) NH,C1 - xnopua ammMoHus.

CocraBieHEI 2 YpaBHCHUA peaKHHﬁ, MMPOBCACHHBIX YYAIlITUMHUCA B MPOLECCE UCCIICAOBAHNA

HEU3BECTHOTO BEILECTBA:
. NH,CI + KOH = KC1 + NH; + H,0
o 4NH; + 30, = 2N, + 6H,0

Kpurepumn onieHuBaHus banbl
OTBET NPaBWIBHBIN U TIOJHBIN, BKIFOYAET BCE HA3BAHHBIC AJICMCHTHI. 3
[TpaBwibHO 3amucaHbl 2 AIEMEHTA W3 Ha3BaHHBIX BHIIIE. 2
IIpaBuipHO 3amicad | W3 Ha3BaHHBIX BBITIE 3JICMEHTOB. 1
Bce aneMeHTHI 0TBeTa 3alMcadbl HEBEPHO. 0
Maxcumanvuwiil 6ann 3
Hroro:
Yacte A — 15 GamioB
Yacte B — 8 6ammos
Yacte C — 10 6aiios
OnennBanne BCeH paOOTHI
OTMeTKa Mo NATHOANIBLHON IIKae «2» «3» «4» «5»
OO6muit 6ann 0-8 9-17 18 - 26 27 -33

OTMeTKy «5» pEKOMEHIYeTCS BBICTaBISTH B TOM Cilydae, €CIIM W3 OOmeld CyMMbl OailioB,
JIOCTaTOYHOW JJIsS TIOJyYSHMsI 3TOW OTMETKU, oOydaeMblii HaOpasl 5 u Oosiee OaJlJIOB 3a BBINIOJHCHHE

3aJaHUH 9acTH 3.

OobopynoBaHue: TaOIWIa PACTBOPUMOCTH, IEPHOAMYECKAS CHUCTEMa, SJIEKTPOXUMUYECKHHA s

HaINpsHKEHUS. METAIJIOB, HEMPOrpaMMUPYEMbIN KalbKyJISATOP.

YcioBusi NIpOBeleHMs: 3a4eT MPOBOAMTCS OJHOBPEMEHHO Ul CTYIEHTOB BCEil Ipynmnbl B y4eOHOH

ayJIUTOPHUH.
KonndecTBO BApHAHTORB 3a1aHus; 2.
Bpemsi BbInoJIHEHUSI 3a1aHus — 2 Yaca.
3adyeTHas BeIOMOCTD (OLEHOYHBIM JIMCT).
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