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@oH OLEHOYHBIX CPEACTB COCTaBIeH C ydyeroM @DenepanbHOTO TOCyAapCTBEHHOTO
00pa30BaTeNLHOTO CTAHJAPTA CPETHETO MPO(HECCHOHAIBHOTO 00pPa30BaHUS 10 CIICUATIEHOCTH
33.02.01 dapmarnus, yTBEpKICHHBIH ITprKa3oM MUHHCTEpPCTBA IMpocBemieHuss Poccuu ot
13.07.2021 . Ne 449. (c uzmenenusimu ot 20.03.2026r. Ne193)

Donp OLIEHOYHBIX CpEICTB IpeAHa3HaueH TSt IpernoAaBaHusl JTUCLUILINH
o0mIenpoecCHOHaTBFHOTO UKIA 00yJYaromUMCs O4HOW (OpMBI 00yUEHHS MO CHEIHATbHOCTH
33.02.01 dapmarust.

Opranuzanus-pa3padoruuk: byneaHoBckuit pumuan YactHOTO

npodeccrnoHaIbHOro 00pazoBarenbHoOro yupexaenus Komiemk «CoBpemenHas

IKOJIa OM3HECa».



HACHOPT ®OHJA OHEHOYHBIX CPEJACTB 11O JUCHUIIJIMHE

PesynbpraTom ocBoenus nucuuruinabl OI1.06. O0mias u HeopraHudeckast XuMus

SIBJISIETCS OIIEHKA YPOBHS OCBOSHHUS YMEHHUM U 3HAHUH B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC CIIO no cnenunansHocTy 33.02.01 Dapmarnus

Nzyuenune nucuummuael OI1. 06. O6mas u HeopraHudeckas XMMUs HalpaBJICHO Ha

aKTyaJlM3aluio U GopMUpPOBaAHHE KOMITETECHITHI:

Kox .
KOMITeTeHIH HaumenoBanue ¢gopmMupyeMoil KOMIETeHIIUA

OK 01 BeiOupare ~ cmocoObl  pemieHuss  3agad IpodecCHOHATBbHOMN
JeSATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM
OcyliecTBIsATh TOUCK, aHAIUW3 M MHTEPHpPETAluio HH(OpMaLHH,

OK 02 HEOOXOMUMOW NI BBIIOJIHGHWS  3amad  MpodeccHoHATbHON
JESITEIIbHOCTH

OK 04 PaboTaTh B KOJUIEKTUBE U KOMaHAE, 3P PEKTUBHO B3aUMOIEHCTBOBATh
C KOJUJIEraMu, pyKOBOACTBOM, KIIHEHTAMH.
ConencrBoBath COXPaHEHUIO OKpPY’KaroIeu cpensl,

OK 07 pecypcocoepexxernto, 3PGEeKTUBHO JIEHCTBOBATh B UPE3BBIYAMHBIX
CUTYyalUAX

OK 09 Hcnonb3oBaTh MHGOPMALIMOHHBIE TEXHOJIOTUU B MPO(ECCHOHATBHOM
JESTEIIbHOCTH;
Cobnronath npaBuiia CAHUTAPHO-TUTUEHUYECKOTO PEXHUMA, OXPaHBI

[1K 2.5. TpyJla, TEXHUKH O€30MaCHOCTH M MPOTUBOMOKAPHON 0€30MacHOCTH,
NOPSAZIOK IEHCTBUS NPU YPE3BBIYANHBIX CUTYaIHSIX.

Pe3yabTarhbl 0CBOCHUS JMCHUILIMHBI, MOAJIEKALIME KOHTPOJIIO
B pesynbrare ocBoeHUs1 y4eOHON TUCIUTITUHBI 00YYarOITUICS TOJIKEH:

Ymerts (Y):
Kon ®opmyauposka ymenus (B coorsetcTBur ¢ @I'OC CIIO)
v1 lIpMEHATh OCHOBHBIC 3aKOHbl XMMHUM Jyis pelleHHs 3ajad B 00jacTu
poeCCHOHAIBHON IeATEeIbHOCTH;
v 2 CocTaBidTh  ypaBHEHUS  pEaKIM:  OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
peakIMyu HOHHOTO OOMEHa;
Y 3 | [IpoBoauTh pacyeTsl M0 XUMUYECKUM (POpMYJIaM U YPaBHEHHSIM PEaKIIUu;
V4 [IpoBOINTH KaYECTBEHHBIE PEAKLIMN HA HEOPIaHUYECKUE BEIIECTBA U MOHBI,
OTJIEJIbHBIE KJIACCHl OPraHUYECKUX COCTUMHEHUN;
Y 5 | Ucnonb3oBathk 1a00paTOpHYIO MOCYy M 000pY10BAHUE;
V6 [TpumeHsAT, TpaBuUia  OXpaHbl  TpyJda, TEXHUKHM O€30IacHOCTH |
MPOTUBOMNOXKAPHON 0€30MaCHOCTH.
3unarsp (3):




Kon ®opmyauposka 3Hanus (B coorBercTBUU ¢ PI'OC CII0)
31 OCHOBHBIC MTOHSTHUS U 3aKOHBI XUMHH;
[eproanyeckuii 3aKOH U MEPUOTUYECKYIO CUCTEMY XHMHUYCCKHUX JIEMEHTOB
32 JAM. MeHneneeBa, 3aKOHOMEPHOCTHM M3MEHEHHUS XUMHUYECKHX CBOWCTB
9JIEMEHTOB M UX COCJAMHCHHUH 110 MEPUOaM M IPyIIIaMm;
OO0r111ast XapaKTePUCTUKA XMMUYECKUX 3JIEMEHTOB B CBSI3M C UX MOJIOKCHUEM B
33 IIEPUOIHYECKON CUCTEME;
34 ®opMbI  CYIIECTBOBAaHHMS ~ XMMHYCCKAX  DJICMEHTOB,  COBPEMEHHBIE
NPEJICTaBICHUS O CTPOCHUH aTOMOB;
35 Turiel ¥ CBOMCTBA XUMHUYECKUX CBsI3€il (KOBAJICHTHAS, HOHHAS, BOJOPO/IHAS);
36 XapakTepHble XUMHYECKHE CBOWCTBA HEOPTaHMUYCCKHUX BEIIECTB Pa3IMIHBIX
KJIaCCOB;
37 OKHCIUTEbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, PEAKI[MA HOHHOTO 0OMEHa;
Jlucconuanusi 3JICKTPOJIUTOB B BOJHBIX PACTBOpax, CHJIbHBIC M Cia0ble
38 3JIEKTPOJIUTHIL,
39 ['uapoaus coei;
310 Peaknun uaeHTH(GUKAIMA HEOPraHUYECKUX COCAMHEHHH, B TOM YHCIIE,

HCIIOJIB3YCMBIX B KQUCCTBEC - JICKAPCTBCHHBIX CPCACTB.

[Ipu mpoBeaeHuu TeKymero KoHTposii no aucuuruHe OI1.06. OOwmwas wu
HEOpraHWYecKass XUMUsSl UCIOJIb3YIOTCS clieaytomue (pOpMbl U METOAOB KOHTPOJIA:
TepMUHONOTMYECKUN JUKTAHT; IHUCbMEHHBIM, ONPOC, YCTHBIM OIPOC, pPEIICHHE
MpOOJEMHBIX W JIOTMYECKUX 3a/ad, TECTUPOBAHME, OLIEHKAa PEe3yJbTaTOB pabOThI C
UCTOYHUKAMHU, OLIEHKa y4acTHs B TPYIIOBBIX JUCKYCCUSX U OOCYXICHHUSAX, OLICHKA 32
pelieHre npooOJeMHBIX 3aJaHHi, pellIeHus TO3HABATENbHBIX 3a/au.

dopmoit mpomexyTtouHoi arrectanmu no aucuumuHe OI1.06. Ob6mas u
HEOPraHWYEeCKasi XUMHUS SBIISIETCS DK3aMEH.




MOKA3ATEJIM OILIEHUBAHWSI 3HAHUWM W VYMEHHMHA 11O

JTUCLMUILIVHE

Pe3yabTarhl 00yueHus (YMeHusl,
3HAHMS)

OCHOBHBIE MTOKA3ATEJIN OLEHKH
pe3yJbTarTa

B pe3ynbTaTe ocBoeHUsT yueOHOM
JTUCHUIUIMHBI 00yYaronuics J0KEH
YMeETh!

Y 1 IIpuMeHATh OCHOBHBIE 3aKOHBI
XUMUHU JUIS pellieHusl 3aJad B o0iacTu
po¢heCCUOHATIBHON JIEATEIIbHOCTH;

Y 2 CocCTaBIsITh YpaBHEHUS PEAKIUN:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE,
peaKIuyu HOHHOTO 0OMEHa;

Y 3 IlpoBoauth  pacyeTel IO
XUMUAYECKUM (opMyJiaM U YpaBHEHUSIM
peaKuuu;

Y4 TIpoBoauth KayeCTBEHHbIE

peakMy Ha HEOPraHWYECKHUE BEUIECTBA U
HOHBI, OTACIIbHBIE KJIACCHI OPTaHUYECKUX
COCIUHCHU;

Y 5 Hcnone3oBaTh
Mocyay U 000pyI0BaHUE;
Y 6 IlpumensaTte mpaBWiia OXpaHbI
Tpyna, TEXHUKU  O€30MaCHOCTU U
MIPOTUBONOKAPHON 0€30MaCHOCTH.

71a00paTOPHYIO

- COCTABJISIET YPABHEHHUSI PEAKIIMIA;

- TPOBOAWT pacueTel 1o ¢dopMmyiaaM u
YpaBHEHHSM PEaKIUi;

- paboTaeT ¢ peakTUBaMH, COOIIOJAs
npaBuja TEXHUKU O€30MaCHOCTH, MPOBOJUT
KaueCTBEHHbIC PEAKIIMK HAa HEOPTaHUYECKUE
BEIIIECTBA,

- pelaeT THUIIOBBIE 33/1adyd HAa BBIYHUCIICHUE
KOHIICHTPAITUHU BEIIECTBA;

- 000CHOBAaHHO, YETKO U TIOJIHO JIA€T OTBETHI
Ha BOIIPOCHI;

- coOmrolaeT TpaBWJIAa  OXpaHbl  Tpyja,
TEXHUKU 0€30TMTaCHOCTH U TIPOTUBOIOKAPHOM
6e3onacHoctu, mpumensier CU3

B pesynbraTte ocBoeHHS yueOHOM
JTUCIUIUTMHBI 00YyYaroIuics JODKEH
3HATh:

3 1 OcHOBHBIE TOHSITUS M 3aKOHBI
XUMUH;

3 2 Ilepuoamyeckuidi  3aKOH W
MEePUOJANYECKYI0O CHUCTEMY XHUMHUYECKHUX
3JIEMEHTOB JI.1. MeHnpeneena,
3aKOHOMEPHOCTHU U3MEHEHUS
XUMUYECKUX CBOICTB AJIEMEHTOB U UX
COEIMHEHUH T10 MIEPUOIAM U TPYyNIIaM;
33 O6mas XapaKTePUCTHKA
XUMUYECKUX DJIEMEHTOB B CBSI3U C HUX
MOJIO)KEHUEM B MEPUOIUUECKON CUCTEME;
34 ®opmbl CyILIECTBOBAHUS
XUMUYECKUX DJIEMEHTOB, COBPEMEHHBIE
IPEeICTaBIIEHUS O CTPOEHUHU aTOMOB;

- OOBSICHSIET OCHOBHBIC TOHSATUS U TEOPUHU
XUMUWY;

- u3JaraeT PU3NYECKU CMBICI MOPSIKOBOTO
HOMEDA,

HOMEpa Tpyllbl W TEpuoja,
MPUYUHBI  MEPUOJUYECKOTO
CBOMCTB XUMUYECKHUX 3JIEMEHTOB;
- MaeT oOIIyI0 XapaKTePUCTUKY XUMUUYECKHUX
AJEMEHTOB MO  €ro  IMOJOXKEHUI0 B
MEPUOIUYECKON CUCTEME;

- OOBSCHSACT €UHYI0 TIPUPOTY XUMHUYECKHUX
CBsI3€H;

- AHAJIM3UPYET CBOWCTBA HEOPraHUYECKUX
BEILIECTB HA OCHOBE 3HAHUM O XMMHUYECKOM

00BsCHAET
U3MEHEHUS
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35 Tunel M CBOWCTBA XHUMHYECKHX
CBsI3EM (KoBaJIeHTHaH, VOHHAs,
BOJOPOJIHAS);

36 XapakTtepHble XUMHYECKHUE
CBOWMCTBA  HEOPraHMYECKUX  BEILECTB
Pa3JIMYHBIX KJIACCOB;

37 OKHCIHUTEIIBHO-

BOCCTAaHOBUTEJIbHBIC PEAKIIMH, PEAKIIHH
MOHHOTO 0OMeEHa;

38 [uccommamus 5SIEKTPOJIUTOB B
BOJHBIX PacTBOpax, CHIIbHBIC M Cia0bIe
AIIEKTPOJINTHI,

39 T'unponus conei;

310 Peakuuu UJEeHTU(DUKAITIN
HEOPTaHUYECKUX COCIUHCHHUH, B TOM
YHClIe, HCIOJB3YEeMbIX B KadecTBe -
JICKaApCTBEHHBIX CPEJICTB.

COCTaBE;
- BbeIpaxkaer cymHoctb OBP, wucnonssyer
METOJl MIOHHOAJIEKTPOHHBIX TOJIyPEAKIIN;

- HCMOJB3YET TMOHSATHUE CHUJIBHBIA, CIaObIi
ANIEKTPOJIUT TPU COCTABIECHUU PEAKLUUU
MOHHOI'0 OOM€EHa;

- IPOTHO3UPYET XapakTep Cpelbl pacTBOpa
coJieit o ux Gopmyiie;

- HCHOJIB3YET KA4YE€CTBEHHBIC PEaKUUU IS
UACHTUDUKAITUH HEOpPraHUYECKUX-
COEIMHEHU I




KPUTEPAU OLIEHUBAHWS PE3YJIbTATOB OCBOEHUS
JUCLMILIVHBI:

OreHKa «OTJIMYHO» BBICTABISIETCS OOydYaromeMycsi, €Clu: OH OOHapyXHBaeT
OOHApyXHUBIIEMY  BBICOKMH,  MPOJABUHYTHIH  ypOBEHb  CPOPMHUPOBAHHOCTU
KOMIIETEHIINM, €ClIi OH TIyOOKO M MPOYHO YCBOWJI MPOTpaMMHBIA MaTepuan Kypca,
HCUYEPIIBIBAIONIE, ITOCIEN0BATENBHO, YETKO U JIOTUYECKH CTPOUHO €T0 U3J1araeT, yMeeT
TECHO YBSA3BIBaTh TEOPUIO C MPAKTHKON, CBOOOJIHO CIpaBiseTCs C 3aJadyaMu U
BOIIPOCaMH, IMPUYEM HE 3aTPYAHSETCA C OTBETAaMU IPU BUIOU3MECHEHUM 33JIaHMHI,
OpaBUILHO OOOCHOBBIBAET TMPUHSTHIC PEIICHUS, BIAJCET Pa3HOCTOPOHHUMU
HaBBIKAMH U MIPUEMAMU BBIIIOJHEHUS IPAKTUYECKUX 3a1a4.

OneHka «XOpouIo» BBICTABIAECTCA OOYYAIOIIEMYCsl, €CJIH: OH OOHapy>KMBAaEeT
MOBBIIICHHBI YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHUMH, TBEPAO 3HAET MaTepHall
Kypca, TpaMOTHO M IO CYLIECTBY M3JIara€T €ro, HE JOMYyCKas CYIIECTBEHHBIX
HETOYHOCTEHN B OTBETE HA BOIIPOC, IIPABUIIBHO IPUMEHSAET TCOPETUUECKUE TTOJIOKEHUS
IPU PELICHUH MPAKTUYECKUX BOIPOCOB M 3a/1ay, BJIaJ€eT HEOOXOJUMBbIMU HaBbIKAMU
Y IPUEMAaMU UX BBIITOJIHEHHUS.

OneHka «yAOBJIETBOPUTEIBHO» BBICTABIAECTCA OOydYaroIIeMycs, €CIU: OH
OOHapy’>KMBAeT TIOPOTOBBI YPOBEHb C(HPOPMUPOBAHHOCTH KOMIIETCHIIMM, HMeEET
3HaHUSA TOJIBKO OCHOBHOIO MAaTepuala, HO HE YCBOWJI €ro JeTajeH, JIOIyCKaeT
HETOYHOCTH, HEIOCTAaTOYHO IMpaBWIbHbIE (OPMYJIMPOBKH, HAPYIIEHHUS JOTHYECKON
IIOCJIEIOBATEIIBHOCTH B M3JI0O)KEHUM IIPOTPAMMHOIO  MAaTE€pHUalia, HCHBITHIBAECT
3aTpyAHEHUS IPH BBIITOJIHEHUH IPAKTUYECKUX 3a/a4;

OrneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISETCS OO0ydYaroleMmycsi, €Ciu: OH
0OHapy’KMBAeT HEAOCTATOYHOE OCBOEHHS MOPOTOBOrO YPOBHS C(HOPMUPOBAHHOCTHU
KOMIIETEHIIMH, HE 3HAECT 3HAYUTEJIBHOW YacTH IIPOrPaMMHOI0 MaTepUalIa, IOIyCKAET
CYILLIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHUSMHU pelIaeT
IIPAKTUYECKUE 3a1a41 WIHM HE CIPABIISETCA ¢ HUMH CaAMOCTOSITEIIBHO.

OueHka He BBICTaBJSIETCS OOYydYaloIIeMyCs, €CIM OH HE SBWJICA Ha JK3aMEH,
OTKa3ajJCsi OT €ro CAa4d, He 3HAaeT NPOrpaMMHBIM MaTepuaj, HE MOXKET pEeLIUThb
IIPAKTUYECKHE 3aa4H.



KOHTPOJIBHO-OHEHOYHBIE MATEPUAJIBI VIS ITPOBEAEHU A
TEKYHIETI'O KOHTPOJIA

Y 1. Ha3pIBaTh HN3YUYCHHBIC BCIICCTBA 11O HOMCHKIIATYPC

Ne 1. Brimucathb OTACIBbHO OKCHAbI, OCHOBAHMs, KUCJIOTBI MU COJIN. ﬂaTL Ha3BaHU:.

A b B r Pl E X 3 n

1 Na:O | NaOH | CO: S0 MgO HNOs | Ba(OH); | CO MAO;
2 SIO; ZnO HsPO. Agzo N,O3 CrOs MnO HF H,SiO;
3 H.SO, | CO; Ca(OH). | BeO LiOH CrO Mn20; SOs SO

4 AlLO; BaO MgCO; | Cu(OH), | znO Cr03 HMnO, | Ca(OH), | K3PO4
5 NO HNOs; MnO NO; HCI H>S04 NO; FeO P2Os

6 MgSO. | SO; Cl>0s H>Si03 AI(NO3); | co NO ALO3 BaO

7 FeO K2COs Fe,O3 Hg(NO3)2 | caO Ba(OH), | Ag.SO4 PbSO; AgOH

Ne2.Onpenenutsb crenens okuciienus. Beidoepute u3 cnucka GopmyIibl OKCHIOB,
HA30BUTE UX M COCTABbTE UX CTPYKTYpHBIE (HOopMyJibl (unciio cBsizeit O u O paBHO
C.O. anemenTa, cBszeit -O-O- HeT):

1) SIOZ ,NazO, SO3 . HoOo 2) AgzO, C|205 ,N&zOz ,ZnO 3) CrO, Cr203, OF, , SO,
4) COZ NaZO, KzOz, MnO, 5)I\/IgO , NO, Cr03 H>0O, 6) FeO , COZ N&zOz,ons 7)
Al;03 CO2 SOz, H202

Ne 3 CocTaBuTh OpMYIIBI BBEICIIMX OKCHAOB AJIEMEHTOB C TIOPSIKOBHIM HOMEPOM: U
JaTh UM Ha3BaHUS

1)14, 34,41 2) 75, 16, 3) 33,50, 40 4) 6, 35, 24 5) 21, 25, 32

Ne 4 CoctaButh MonekysipHble (HOPMYJIIBI OKCHIOB, TOANKUCATH XapaKTep OKCHIA U
COCTaBUTH ()OPMYJTy COOTBETCTBYIOIIETO THAPOKCHUIA U COJIU: 1) a30Ta CO CTENEHbBIO
okucinenus +1, +2, +3, +5 2) xJI0pa co CTeNneHbto okuciaeHus +1, +3, +5, +7 3)
Maprasiia co CTEIeHbIO OKHcIeHus +2, +3, +4, +7.

Ne5. Kaptouka Nel. PaGota ¢ ¢hopmysiamu BeliecTB o BapuantaMm. BeIMoJHUTE
3a/1aHUS.

1 2 3 4
BapHaHT BapHAHT BaApHAHT BapHAHT
NazPO4 1 Na 1 SO3 1 HNO3
Cl
H2SO4 2 Fe 2 HCI 2| Ca(OH).
P 3 Al203 3 MgO 3 FeO
CuCly 4 N20s 4 Ca 4 S
Na 5 SOz 5 NaOH 5 KOH
COo 6 H2CO3 6 Fe(OH)3 6 P20s
Mg(OH): 7 Cu(OH): 7 Na>,COs 7 CaCOs
Al2(SO4)3 8 Naz 8 N2 8 Mg
0]




H2 9 H.S 0 CuSOQOq 9 NazSiO3
CaO 1| Mg(NOQs). 1 C Oz
H2S103 11 HsP 1 H2SO HF
O4 3
FeS 12 K2S 1 K2S 1 CuO
O4 2 2

3agaHns K IMIaKTHYEeCKO# kapTouke Nel

1.
2.
3.

Beinummre popMysibl IPOCTHIX BELIECTB-HEMETAIIIOB, HA30BUTE UX.

Beimummre (opMysisl IPOCTHIX BEIIECTB-METAIIIOB, HA30BUTE UX.
BoinummTe popMyIibl OKCHIOB, HA30BUTE UX, YKAKUTE UX KAYECTBEHHBIN U

KOJIMYECTBEHHBIN COCTAB.

Brinumure popmyIibl OCHOBaHUHM, HA30BUTE UX, YKAKUTE UX
KAQ4EeCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB.

Breinummte popMysibl KUCIOT, HA30BUTE UX, HA30BUTE UX, YKAKUTE UX
Ka4eCTBEHHBIA M KOJIMYECTBEHHBIN COCTAB.

Beinummre popMyIibl coseil, HA30BUTE UX, YKAKUTE UX KAYECTBEHHBIN 1
KOJIMYECTBEHHBIN COCTAaB

Paccunraiite oTHOCUTENBHYIO Mr BeliecT

Onpenennute CTENEHb OKUCICHUS BCEX AJIEMEHTOB

¥ 2. Onpenenarth BaJICHTHOCTbD, CTEIIEHb OKUCIICHHS, 3apsii HOHA, BU XUMHUYECKOU
CBSI3U, TUIT KPUCTALTAYECKOW PEIICTKH 10 XUMHUISCKUM (hopMyJiam

1. Onpenenure CTENEHU OKHUCISHUSI aTOMOB B (hOpMYyJIax BEIIECTB:

Bry,

CaO,

SiOz, HzCOg, CUO, CUzo, Ho, KNOg, FeO, Fe,

FEzOg, Fe(OH)z, Fez(SO4)3, Nz, HC|O4

2. B xakoM coeTuHeHUH CTeneHb okucieHus ¢pocdopa papHa +5?
1)HPO32)H3PO33)LisP4) AIP

3. B xakom coemHeHNY cTeTeHb OKucieHus ¢pocdopa papHa —37?
1HPO32)H3P0O33)LisP0O.4) AlP

4. B KakOM COSIMHCHHH CTEIICHb OKUCIICHUS a30Ta paBHa +47?
1)HNO22)N,04 3N2,0 4) HNO3

5. B xakoM coeiluHEeHUH CTETeHb OKUCIICHUS a30Ta paBHa —2?
1)NH32)N2H43)N,0s4) HNO

6. B xakom coeIMHEHUH CTENeHb OKUCIIEHUS Cephl paBHa +27?

1) N&28032) 8023) SC|24) H,SO,



Tect Ha TeMy: «XUMHYECKas CBSI3b U CTPOECHUE MOJIEKYJD»
1. B coenrHEHNY KaJHs C XJIOPOM XUMHUYECKAs CBSI3b
1) koBaJICHTHAs MOJIAPHAs, 2) KOBAJICHTHAs HEMOJsipHas, 3) HOHHas, 4)
MeTaJTHYecKast
2. B coemuHeHNN Kalusi ¢ KUCIOPOJAOM XHMUYECKasl CBSI3b
1) MeTaytnyeckas, 2) KOBaJIeHTHAs MOJIsApHast, 3) KOBaJCHTHAs HEMoJIsIpHasi, 4)
MOHHAs
3.Twur cBsI3u B MOJIEKYJI€ @30THOM KUCIIOTHI
1) koBaJICHTHAs MOJIApHAs, 2) HOHHAs,. 3) MeTaJuInuecKasi, 4) KoBaJeHTHas
HETIOJIAPHAS
4. Xumuueckasi CBsI3b COOTBETCTBEHHO: MOHHAsS, KOBAJICHTHAS TIOJISIPHAS, KOBAJICHTHAS
HETIOJISIPHAS
1) NaCl, NH3, Br2, 2) H20, CaO, KCI, 3) CI2, MgO, HCI, 4) NaOH, H2S, CO
5. KoBasileHTHasI HETIOJISIPHAS CBSI3b B BEIIECTBE
1) ammuak, 2) cepoBoopos, 3) Xjop, 4) xene3o
6. MostekyIspHas KpUCTA/UTUUECKas peleTKa y
1) oxcuna cepsl (V1), 2) maruus, 3) kuciopona, 4) XJaopuaa HaTPUs
7. (hopmyJia BemecTBa ¢ HOHHOM CBA3BIO
1) K2S, 2) NH3, 3) 02, 4) CaO
8. ®opmyria BelecTBa ¢ KOBaJCHTHOH MOJIIPHON CBSI3BIO
1) KNO3, 2) HNOS, 3) CI2, 4) NaCl
9. MoHnHas KkpucTaJUTMYECKasi perieTka y
1) yriekucioro rasa, 2) HuTpara Hatpusi, 3) Bojbl, 4) rpadura
10. AToMHast KpUCTaJUTMYECKas PEIIeTKA Y
1) anmasa, 2) moBapeHHOU coir, 3) aMMHaKa, 4) KPUCTaITHIeCKOM COJIbI
11. Haunbonburyro TeMOeparypy miaBJieHUs UMEET BELIECTBO
1) ¢ MOHHOM KPUCTAJUTUICCKON PEIICTKOM, 2) C aTOMHON KPUCTAITHYECCKOM PeIIeTKON
3) ¢ MOJIEKYJIIPHON KPUCTAIUTMYECKON PEIICTKOM, 4) ¢ MEeTAIITMYSCKOM
KPUCTAJUIMYECKON PEMIETKON
12. Cxema 31eKTpOHHOTO CTpoeHHS A : B . A COOTBETCTBYET BellecTBY, (popMyiia
KOTOpPOTO
1) NH3, 2) CH4, 3) H2S, 4) CaCl2
13. Kakoe u3 BelecTB 00pa3oBaHO METATNIMUECKOM CBSI3bIO?
1) SO3, 2) N20, 3) Br2, 4) Fe
14. BemiectBo HE 00pa30BaHHOE NOHHOM CBS3bIO
1) xmopu Kanus, 2) OKCuI HaTpusi, 3) HUTpaT Maruus, 4) oxcun cepsi (V1)
15. BeIcokast 3JIeKTPOIPOBOHOCTD M TEILIONPOBOTHOCTD XapaKTEPHBI JIs BEIIECTB C
1) MeTaIN4eCKOH CBA3BIO, 2) MOHHOM CBSI3BIO
3) KOBAJICHTHO! MOJISIPHOM CBSI3b10, 4) KOBAJICHTHOM HETIOJIIPHOM CBS3BI0
16. Kaxoe 13 yka3aHHBIX BEIIECTB 00pa30BaHO MOHHOM CBA3bIO?
1) NH3, 2) K20, 3) H20, 4) CH4
17. Kakoe 13 yka3aHHbBIX BEIECTB UMEET KOBAJICHTHYIO HETIOJIIPHYO CBS3b?
1) Br2,2) NO2, 3) CO, 4)NaCl
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18. Kakoe u3 yKka3aHHBIX BEIIECTB UMEECT KOBAJCHTHYIO MOJSPHYIO CBSI3b?

1) Na28s, 2) N2, 3) H2S, 4) CaO

19. Twun cBs3u B BemecTBe, popmyiia kotoporo H2CO3

1) xoBaJIeHTHAs HEMOJISApHAs, 2) HOHHas, 3) MeTaJUTHUecKast, 4) KOBaJCHTHAs
HOJISIpHAs

20. Tumn cBsi3u B BemecTse, hopmyna koroporo CuO

1) MeTanaudeckasi, 2) HOHHAas, 3) KOBaJCHTHAs MOJApHast, 4) KOBaJIEHTHAs
HETIOJISIPHAS

¥ 3. Onpenenenue NpuHAAICKHOCTH BEIIECTB K Pa3HBIM KJlaccaM HEOPTaHUYECKUX
COEIMHEHHI, TPABUIILHOE OIPEACIIEHUE TUIIOB XUMUYECKUX PEaKIU.

TepMUHOTOTUYECKUI JUKTAHT « TUIbI XUMAYECKUX PEAKIIUI
1. ATOMBI POCTOTO BEIIECTBA 3aMEIIAIOT ATOMBI OJTHOTO U3 AJIEMEHTOB B CJI0KHOM
BemectBe (Peakiuu 3amernieHus).

2.V cxonHble BEIIECTBA U TPOYKTHI PEaKIIUU HAXOSATCS B Pa3HBIX arperaTHbIX
coctosHusx (I'eTreporeHHbIe)

3. Peakiuu npoTeKaroT ¢ BbIAeICHUEM dHEPTUU (DK30TEPMUUECKUE)

4. Peakuiuu mpOTEKAIOT B IAHHBIX YCJIOBUIX TOJILKO B OJTHOM HAIpaBJICHUU
(Heobpatumeie)

5. Peaknuu, unymme 6e3 u3sMmeHeHus crenenu okucienus (HeokucnurensHo-
BOCCTAHOBUTEJIHHBIE)

6. /IBa CI10’KHBIX BeIIeCTBa OOMEHHBAIOTCS COCTaBHBIMU YacTsMu (Peakinm oOMmeHa)
7. Peakiuu MpoTeKaroT ¢ MOTJIOMICHUEM dHEPTUH (DHIO0TEPMHUCCKHE)

8.3 HECKOJIBKHX MPOCTHIX WM CIIOKHBIX BEIIECTB 00Pa3yeTcs OJJHO CIOKHOE
(Peakiuu coeTuHEeHMS)

9. McxoaHble BEMECTBA U TPOYKTHI PEAKIIUHA HAXOASITCS B OJTHOM arperaTHOM
coctosiHuu (I'oMOoreHHbIE)

10. VI3 01HOTO CII0KHOTO BEIECTBA 00pa3yeTcsi HECKOJIbKO OoJiee mpocThix (Peakuuu
pa3IoXKeHUs)

11. Peakuuu npoTEKalOT B JAHHBIX YCIOBUSAX OJHOBPEMEHHO B JIBYX
MIPOTHUBOIIOJIOKHBIX HarpaBieHusx (OOpaTumsbIe)

12. Peakuuu, Uynive ¢ y4acTHEM BEIECTBA, KOTOPOE U3MEHSET €€ CKOPOCTh WIIH
HaIpaBJICHUE, HO 0 OKOHYaHUU PEAKIIUH OCTAIOIINECS HEU3MEHHBIM Ka4YE€CTBEHHO U
koJimuecTBeHHO. (KaTtanutuueckue)

13. Peakiuu, uayiiye ¢ u3MEHEHUEM cTeneHu okuciieHus (OKUCIUTEIbHO-
BOCCTAHOBUTEJIHHBIE)
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14. Peaxmun, unymue 0e3 yuactus katanuzaropa (Hekaranuruueckue)

Y 4. Onpenendars XxapakTep Cpe/ibl B BOJHBIX PACTBOpPAX, HAlIPaBICHUE CMEIICHUS
XUMHYECKOTO PAaBHOBECHS, MO BIUSHUEM Pa3INIHBIX (PaKTOPOB
BapuanT 1

1 3amanue

YCcTaHOBUTE COOTBETCTBUE MCKIAY YPAaBHCHHUCM XUMHYECKOMN pCaKkuu u
HaIIPpaBJICHUCM CMCUICHUS XUMHUYCCKOT'O PABHOBCCHA ITPH YBCIIMUYCHUHN TABJICHUA.

HAITPABJIEHUE CMEIIEHUA

YPABHEHUE PEAKLIMH XUMHNYECKOI'O PABHOBECHA

A) 2NOzr) 2 2NO ) + Oz
B) NH4Cl(1s) =2 NH3) + HCl 1)
B) S@e) + Haw) @ HaSqy

1—ﬂ) 4HCI(F) + OZ(r) 2 2H20(r) +
Claw 3) npaKkTHYECKH HE CMEIAETCSI

1) cMeraeTcst B HaNpaBJICHUH TIPSIMOI PEAKIMN

2) cMelaeTcs B HalpaBjIeHUH 00paTHOM
peaxiuu

2 3amaHue

YcTaHOBUTE COOTBETCTBUE MCKAY YPAaBHCHUCM PCAKIIUN U HAIIPABJICHUCM CMCIICHU A XUMHUYCCKOTI'O
PaBHOBCCHA IIpU I[O68.BJ'I6HI/II/I B CUCTEMY BOJOpOJA.

HAIIPABJIEHUE CMEIIEHUA

YPABHEHUE PEAKIINN
XUMHNYECKOI'O PABHOBECHA

A) CeHor) + 3H2 2 CeHiog 1) cMmemaercs B HaNpaBJICHUH MPSIMO peakIuu
b) Feus) + 4H20) 2 Fe3Ouas) + 4Hor)

B) HZS(I‘) 2 S(TB.) + H2(r)
') 2Har) + O2r) 2 2H20
3amanue 3

2) cMeIIaeTcsl B HaIpaBICHUH 00paTHOM
peakuuu

3) MpaKTUYECKH HE CMEIACTCs

YcTaHOBHUTE COOTBETCTBUE MEXKY YPAaBHEHUEM PEAKIIMU U HAIIPABICHUEM CMEIIEHUSI XUMUYECKOTO
paBHOBECHS TP YBEJIIMYEHUU TEMIIEPATYPHI.

HAIIPABJIEHUE CMEIIEHUA

YPABHEHUE PEAKIINN
XUMHNYECKOI'O PABHOBECHA

A) CHary 2 Ceany + 2Ho(r) —

Q 1) cMelaeTcs B CTOPOHY peareHToB
B) Hawy + oy 2 2HIy + Q 2) cMelaercs B CTOPOHY IPOIYKTOB
B) 205 @ 3020+ Q 3) mpaKkTHYECKH HE CMEIAETCs

") No@) + Q2 2 2NO» - Q

3ananue 4

VYcTanoBUTE COOTBETCTBUE MCXKIY YPAaBHCHUEM XHUMHYECKOM pCaKkuun 1 BO?;)IeI\/'ICTBI/IeM,
HGO6XOJIHMBIM AJId CMCIICHUA XUMHUYECKOT'O paBHOBECHUA B CTOPOHY ITPOAYKTOB.
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YPABHEHUWE PEAKIINN BO3JIEMCTBUE HA CUCTEMY
1) yMeHbLIEHHE TEMIIEPATYPBI
A) Noi) + Oz 2 2NOy - Q
Bb) CHym + H2 Oy 2 CO +3H2—-Q
B) Hzr) + Cloy 2 2HCl iy + Q

2) yBeIMUYCHUE TaBICHUS

3) yMeHbIIICHHE TaBICHUSI

") SO2r) + 2H2S(r) 2 3S(s) + 2H20) — 4) yBeauueHHE KOHIIEHTPAIIMH KUCI0POIa
Q 5) yMeHbIIIEHHE KOHIIEHTPAIIMH KUCI0PO/1a
Bapuant 2

1 3apanue

VY cTaHOBUTE COOTBETCTBUE MEXK/Y YPAaBHEHUEM 00paTUMON PEAaKIIMK U HAIIPAaBJIEHUEM CMEIICHUS
XUMHUYECKOTIO PAaBHOBECHUS NP ITOBBIIICHUH J1aBJICHHUS.

HAIIPABJIEHUE CMEIIEHUA

YPABHEHUE PEAKIIH XUMHNYECKOI'O PABHOBECHU A
ég)cacoxm) 2 CaOqy + 1) cmermaercst B CTOPOHY MPSMOM peakiiiu
2(r) .
B) CoHaq + Haw 2 CoHe) 223 :g;u;laemﬂ B CTOPOHY 00paTHOH
B) Na@y + O2r) 2 2NO) P
') 2NOy) + Oar) 2 2NOx 3) NpaKTUYECKH HE CMEIIACTCS
2 3amaHue

YcTaHOBUTE COOTBETCTBUE MCKAY YPAaBHCHUCM O6paTHMOﬁ PCaKM U HalIpaBJICHUEM CMCIICHU
XUMHUYCCKOT'O paBHOBECHUA TTPHU NOBBIIICHUHN JTdBJICHUS.

HAIIPABJIEHUE CMEIIEHUA
XUMNYECKOI'O PABHOBECH A

YPABHEHUE PEAKIINHN
A) CoHaory + 2Ho ) <= CoHer
B) 2NO() + Clay <> 2NOCly) 1) cMeraeTcst B CTOPOHY MPSIMON peaKiiu
B) C2HsOH(y <> CaoHagry + HaOpr 2) CMeIaeTcsi B CTOPOHY OOpaTHOM peakiuu

T') ZNClag-p) + H2Op) <> ZN(OH)Clipp) + 3) MpaKTUYECKH HE CMEIaeTCs
HClp-p)

3aganue Ne3

YcTaHoBUTE COOTBETCTBUE MCKAY YPAaBHCHUCM XUMHUYECKOH PCaKuu 1 HAlIpaBJICHUEM CMCILICHU A
XUMHYCCKOTI'O paBHOBECUA NTPHU YBCIIMUCHUN KOHIICHTPAllUU BOAOPOda B CUCTCME

HAIIPABJIEHUME CMEHIEHUA XUMHWNYECKOI'O
PABHOBECHA

YPABHEHUE PEAKIINU
A) Hory+ Sas) <> H2Sm+ Q
B) H20) + NO(r) <> NO2r) + Hary — Q
B) CoHagy + Haoy < CoHamy + Q

') Na(r) + 3Hz() <> 2NH3() + Q

1) cMmemaercsi B CTOPOHY MPSIMO peakiuu
2) cMeIaeTcsi B CTOPOHY 00paTHOM peakiiin

3) MpaKTHYECKH HE CMEIIACTCS
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3amanue Ned

VYcTaHoBUTE COOTBETCTBHE MECXKOY YPaBHCHUEM O6p3TPIMOI>i PE€aKIMK U HallpaBJICHUEM CMECIICHU A
XUMHYCCKOI'O paBHOBECHU A IIPHU YBEIIMUCHUN JABJIICHUA

HAITPABJIEHUE CMEIIEHUA
XUMHNYECKOI'O PABHOBECHUA

YPABHEHUE PEAKIINUA
A) Noy + 3Ho) <> 2NH3(
b) 2Hz) + Oz <= 2H20()
B) Hat) + Clagry) <> 2HCly

I') SOxr) + Clary) > SO2Clry

1) cmeraercsi B CTOPOHY MPSAMOM peakiiu
2) cMeIaeTcsi B CTOPOHY 0OpaTHOM peakiuu

3) MpakTUYEeCKH HE CMEIIaeTCs

¥ 5. Xapakrtepuzoatb d1eMeHThI onoJioxkennto B [ICXD JI. Y. Menzaeneesa, 1o
CTPOCHHUIO aTOMa, OOBSACHATH 3aBUCUMOCTh CBOMCTB OT nojioxkenus B [ICXD,
COCTaBa,CTPOCHHUS, TPUPOJAbl XUMUUYECKOMN CBSI3U

Bri6epure npaBUIbHBINA OTBET.

1 XuMurueckuil 31€MEHT PacIooKeH B 4-M MEPHUO/IE B II1aBHOW noarpymie [-i
rpyIsl. PacnpeneneHuro 3JIeKTPOHOB B aTOME 3TOI'0 2JIEMEHTA COOTBETCTBYET Psif
YHUCE:

1)2,88.2. 2)2,8,18,1. 3)2,88.1. 4)2,8,18.2.
Ortger: 3)

2.Kaxoii u3 4acTHI[ COOTBETCTBYET d1eKTpoHHas popmyiaa 1522522p°3s23p°4s23d°:
1)Ca. 2)Fe. 3)V. 4)Mn.

Otgert: 2)

3..YCcTaHOBUTE COOTBETCTBHE MCKIAY XUMHUYCCKHUM 3JICMCHTOM M KOJIMYCCTBOM
IIPOTOHOB B AAPC aTOMaA.

1) Xnop A)8
2) Yraepon b) 17
3) ®top B)6
4) Kucnopon 9

Otser: 11, 2B, 3I', 4A
4.Y CTaHOBUTE COOTBETCTBUE MEXKIY XUMUYECKUM JIEMEHTOM U KOJIMYECTBOM
HEUTPOHOB B sIApE aTOMa.

1) ®docdop A) 14
2) Harpuii b) 12
3) Turan B) 26
4) AnroMuHHMA I 16

Otser: 11, 2B, 3B, 4A
5.YCTaHOBHUTE COOTBETCTBHE MEXKITY XMMHUYECKHAM 3JIEMEHTOM M KOH(PUTypaluei
BHEIIHETO JIEKTPOHHOTO CJIOS.
1) drop A) 3s%3p?
2) Xuop B) 2s22p®
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3) Asor B) 3s%3p°
4) AMOMHHHNA ') 2s?2p°®
Otset: 11, 2B, 3B, 4A

3amaua 1. Kak n3MeHSIOTCSI CBOMCTBA THAPOKCUAOB JIEMEHTOB B MEPHOJaX U Ipymnmax
C YBeJIMUEHUEM NopsiikoBoro Homepa? Ilouemy?

3amaua 2. KakoBa coBpemenHas ¢opmymupoBka [lepuoamdeckoro 3akoHa? B dem
MpUYMHA TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB JJIEMEHTOB U OOpa3yeMbIX HMH
COEIMHEHMI OT 3apsja siipa aTOMOB?

3agaua 3. IlpoanHanu3upyiTe HW3MEHEHUS] BEIUYUHBI 3apslIOB SJIEp, PaJANYCOB.
ATOMOB, 3JEKTPOOTPUIIATEIBHOCTEN M cTeneHed okucieHuss 4 mnepuona. KakoBbl
3aKOHOMEPHOCTHU 3THX U3MEHEHUW NIPU JBUKEHUU — M0 TPYIIIE CBEPXY BHU3 WJIH I10
nepuoay cieBa HampaBo? Kak u3MeHseTcss B 3TOM HaNpaBIC€HUHW METAJUIMYHOCTb
AJIEMEHTOB U XapaKTep UX OKCHJIOB U TUIPOKCUJIOB?

3amgauda 4. CocraBbTe (hOPMYJIBI OKCHIOB M THIPOKCHIOB Mapranma. Kak uameHsercs
KUCIIOTHO-OCHOBHOM M OKHUCJIMTEIBbHO-BOCCTAHOBUTEIBHBIM  XApAKTEp  ATHUX
coeauHeHu? [ToAUUHSIOTCS M 9TU COETMHEHUS O01Iel 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB OKCHJIOB Y THAPOKCHJIOB?

3amaua 5. 13 okcumoB As;O3, P,Os, GeO,, SO3, Al,O3, V,0s5 BeiOeprTe 1Ba OKCHIA C
HanOoJiee BEIPAKECHHBIMU KUCIOTHBIMU CBOMCTBAMHM. Y KOKUTE BaJICHTHBIC DJICKTPOHBI
BBIOpAHHBIX 2JIEMEHTOB.

3amaua 6. U3 okcupo BaO, K0, TiO,, CaO, Al,03;, MgO, ZnO BbeiOepuTe 1aBa
OKCHa ¢ HanboJiee BHIPAXCHHBIMU OCHOBHBIMH CBOMCTBAMH. YKaKUTE BaJCHTHBIC
SIIEKTPOHBI BEIOPAHHBIX 3JICMEHTOB.

3amaua 7. IlpuBeaute CcoOBpeMEHHYIO (HOPMYIUPOBKY MEPUOAUYECKOIO 3aKOHA.
OObsicHUTE, TIOYEeMY B TMEPUOAUYECKONM CHCTEME DJIEMEHTOB aproH, IMOMEIICHBI
COOTBETCTBEHHO TMepe]] KallMeM, XOTs HMMEIT OOJbIIyI0 aTroMHyr Maccy. Kak
HA3BIBAIOTCS MAphl TAKUX DJIEMEHTOB?

Y 6. Onpenenars U OOBIACHATH OOIIUE XUMUYECKUE CBOMCTBA METAJIJIOB,HEMETAILIIOB,
KJIACCOB HEOPTraHMYECKUX COCIUHECHUM.
1. Jlonuiivre ypaBHEHUS pEaKIUN:

CuO + HNO; — BeO + KOH (p-p) —
Cr,0O3+ Ba(OH)z — BeO + HNO; —
CaO + H,SO4 — CO, + NaOH —

CocraBbTe YpaBHCHHUS BO3MOKHBIX PEAKITHI.
2. C KakuMU W3 BemiecTB, (POPMYIIBI KOTOPHIX NMPHUBEICHBI HIKE, B3aUMOJICHCTBYET
okcuy Oapusi:
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HNO;, KOH, H,0, HCI, Ca(OH),?

CocraBbTe ypaBHEHHUSI BO3MOKHBIX PEaKIUH.

3. JlonuinuTe ypaBHEHUs BO3MOXHBIX peakiuil. CocTaBbTe IMOJIHBIE U KpPAaTKHE
VMOHHBIE YPaBHEHUS PEaKIUN:

1) KOH + CO; — 4) Fe(OH); + K2.SO4 —

2) Fe(OH); + HNO3; — 5) NaOH + Ca3(PO4); 3) KOH + ZnSO; —
6) NaNO; + KOH —

4. TlpuBenurte ypaBHEHHUS PEAKIUH, XapaKTEPU3YIONIMX XUMHUYECKHE CBOMCTBA: a)
TUApPOKCUIA Kanus, 0) ruapokcuaa xenesa (11).

5. C kakuMu U3 BemiecTB, GOPMYJIbl KOTOPHIX YKa3aHbl HUXKE, B3aUMOJICHCTBYET
ruapokcun Hukens (I1): HNOs, KOH, Mg(OH),, H,SO4, CuSQOg4, FeO?

CocraBbTe ypaBHEHHUS! COOTBETCTBYIOIINX PEAKIIUM.

6. C xkakumMu ™3 BemECTB, (OPMYIBI KOTOPBIX YyKa3aHBl HIKE, pearupyer
pa3z0aBiieHHas cepHas KHCIIOTa:

Fe,0s3, Mg, Ca(OH)z, ZH(OH)Z, Cu, P,0Os, Hg?

[IpuBeanTe MONEKYJISPHBIEC U MOHHBIE YPABHEHUS PEAKIIHIA.

7. llpuBenute ypaBHEHHUS pEAKIUN, C TIOMOIIBI0 KOTOPHIX MOKHO TOJYYUTh
CJIEIyIOLIUE COJIN:

a) XJIOpUI aTioMuHus, 0) cynbdaT IUHKA.

8. C xakuMu H3 BeIIecTB, GOPMYIIbl KOTOPHIX MPUBEICHBI HIDKE, B3aUMOICHCTBYET
ruapokcun rmuaka: HNO3, Cu(OH),, H,O, CO2, KNO3;, KOH?

CocTaBbTe ypaBHEHHS COOTBETCTBYIOUIUX PEAKIUN B MOJICKYJSIPHOM W MOHHOM
dbopmax.

9. Hanuminre ypaBHEHHsI BO3MOXKHBIX PEAKIIMI B MOJIEKYJISIPHON M MOHHOM (popMax.
OO0BsicHUTE HANIPaBJIEHHOCTD MPOIECCOB:

1) Na,S + KCl — 5) NH4NO3; + ZnCl, —
2) Ba$S + CuSO; — 6) PbCl, + K,S —

3) Cry(S0Oy); + FeCl; — 7) AgNO;3; + CuCl, —

4) CaCO3; + KNO3; — 8) Na,CO3 + Ca(N03)2 —

10. Kakue u3 npuBea&HHBIX coeAnHEHN pearupytot ¢ conoid (Na,COs) B

pactBope: K,CO3, HCI, CaCly, H,SO4, CuO, Na,SiOs, KC1, Ca(OH),, Ba(NO3),?
CocTtaBbTe MOJICKYJISIPHBIE 1 HOHHBIC YPAaBHEHHSI BO3MOKHBIX PEAKITHH.

11. Kak ocymectButh npeBpamicHus? [IpuBenure ypaBHEHUST peaknuid B

MOJIEKYJIIPHON U MIOHHOH (hopMax:

Brinonuute 3aganus. 3a0UIIUTE ypaBHEHHS PEAKIIHIA.
1. U ¢ cepebpom u ¢ okcusiom meau(Il) 6yner pearnpoBath

1) consnas kuciora 2) pochopHas KucioTa 3) a30THasE KUCa0Ta 4) yroybHas
KHCJIOTa

i, eﬁl8%%%@&8&38?1‘5‘1&%’;#“6&(‘05%‘:6”11 N G B H O3
+ KOH — H,0 +K*
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4)H"+NO +OH =HO+NO"
3

2 3
3. Boansrii pacTBop 0pTO(HOChHOPHON KUCTOTHI pearupyeT ¢ KaKIbIM U3 BEIIECTB
1) Cuu Na2C03 2) Na2C03 u K 3)Ag u NaOH 4) N&2C03 ucC
4. OcymiectButh npespamieHre Ph(NOs), — PbS moxHO ¢ momoriipto
1) cynbduna Hatpus 2) cynbdura Kajaus 3) CEpHUCTON KUCIOTH 4) oKchaa
cepoi(I1V)
5. CokpamenHoe nonHoe ypasaenue NHs* + OH™ = NH; + H,0
COOTBETCTBYET B3aMMOICHCTBHIO
1) aMMuaka ¢ Bojioii 2) HUTpaTa aMMOHHS ¢ Bojoi 3) cysb(ara aMMOHHS C
THJIPOKCHJIOM KaJTHsI
4) XJ0puIa aMMOHHS C THAPOKCHIOM IIMHKA

6. B3aumopnelicTBUIO HUTpaTa cepedpa U XJIOpUa HaTpUs OTBEYAET KPATKOE HOHHOE
YPaBHEHUE

1) NO -+ Na"=NaNO 2) AgNO + CI' = AgCl + NO -
3 3 3 3

3) Ag*+ NaCl — AgCl + Na* 4) Ag™ + CI- = AgCl
/. BpiOepute cxeMbl IPEBpAIICHUIl, B KOTOPBIX Pocdop SBISIETCS BOCCTAHOBUTEIEM:

1) P2 —P% 2)P%— p*3 3) PO — P32 4)P*3 — P32 5P — PO
8. BpiOepute ypaBHEHUS peaklnii, B KOTOPBIX a30T ABJSETCS OKUCIUTENEM

1) NO; +K=KNO; 2)2NO +C =N+ CO, 3) NH3+ 3H,0, = N+ 6H,0

4) 2 NH3 + H,SO4 = (NH4)2SO4  5) HNO3; + NaOH = NaNO3 + H,O
9. CpacrBopom Hutpara menu (I1) pearupyror:

1) xene3o 2) ruapokcuna Oapust 3) xyopua HATpust 4) OKCHJ ATIOMUHUS  5)
CepHas KHCIIoTa
10. Hanummrte ypaBHEHHs peaKilvii B3aUMOICHCTBUS aMMHUaKa C a) CEpHOM KUCIIOTOM;
0) a3oTHOM KuCHIOTOM; B) (hochopHOoii kucioToit HazoBuTe mosrydeHHbIE BEIIECTBA.
11. CocTaBuTh ypaBHEHHs peaKIil B3auMOIeHCcTBUS: a) ruapokcua xenesa (I111) u
A30THOM KUCJIOTHI; 0) OKCH/A ITUHKA U a30THOM KUCJIOTHI; B) kKapoonara meau(ll) u
a30THOM KUCIIOTHI; T) (hocdarta KalbIus U CEPHOU KUCIIOTHI; 1) HUTpa)Ta cBuHIa (11) u
CEpPOBOJIOPOAHOM KUCHOTHL. Ha30BUTE MOTyYEeHHBIE BEMIECTBA.
12. 1). Hanwr BemectBa: okcua (ochopa (V), YIIeKUCHbIA ra3, TUAPOKCHI Kawus,
OKCHJ KajbllMsi, a30THas Kuciaota. Hamummre ypaBHEHHS BO3MOXKHBIX PEaKIUid
MEX]y TaHHBIMH BEIIECTBAMH, BHIOMPAs UX MOTIAPHO.
13. OcymiectButh npeBparieHus: Pochop — oxcua pocdopa (V) — docdar kamus
— ¢ocdat kanbius — dpochop — pocdun maraus.
14. OcymectButh npeBpaienus: Pochop — dochun mutus — GHochuH — OKCUJ
docdopa (V) — dbochopHas kucioTa.
15. W3 paHHOro mepeudHs BELIECTB BBIOEPUTE T€, C KOTOPHIMU B3aUMOJECHCTBYET
docdopHas kuciaoTa: MarHui, Meib, OKCUJ JINTUS, TUAPOKCU]T OapHsi, OKCU YIJIepoaa
(IV), conanas kucnora, KapOOHAT HATPUSL.
16. M3 nmaHHOrO mepeyHs BELIECTB BBIOEPUTE T€, C KOTOPHIMH B3aWMOJECHCTBYET
a30THas KUCJIOTa: KAJIbIUH, cepa, reJuid, OKCU aJlOMUHUs,, OKCU cephl(4, )cepedpo,
TUAPOKCUJI ITMHKA. HanuinuTe ypaBHEHUs peakinii, MOKaKUTE MEePEX0/]l AIEKTPOHOB.
17. CocraBUTh ypaBHEHMS XMMHUYECKHX PEAKLUHUW, COOTBETCTBYIOIIUX W3MEHEHUIO
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CTCIECHU OKUCJICHUS a30Ta. HazBaTh BCHICCTBA.

N3 — NO— N *2— N* - N *— N*

18. PacctaBuTh KO3(PPUIMEHTHI B YPaBHEHHUSIX METOJOM 3JIEKTPOHHOro OanaHca,
yKa3aTh OKUCIUTENIh U BOCCTAHOBUTEII:

a) KNO, + KMnO4+ H,SO4 — KNO3z + MnSO4 + K»,SO4 + H,0

0) Cu + HNO3(pa36.) — Cu(NOs), + NO + H,0

19. 3anuumTe ypaBHEHUs pa3aoKEHUsI HUTPATOB: MarHusi, cepedpa, TUTHUsl.

20. 3anumuTe ypaBHEHUS Pa3ioKEHUSI HUTPATOB: KaJIbLIWs, HATPUS, MEITH.

Y 7. [IpoBOAUTH pacyeThl O XUMUUECKUM (HOpPMYJIaM, YPAaBHEHHUSIM XUMUYECKUX
peaKuuu.

33,[[3‘-1](1 I10 YPaBHCHHAM XHUMHUYCCKHUX peaKuHﬁ

1.

BoruncnuTe Maccy M KOJIMYECTBO 00pa30BaBIIETrOCs BEIIECTBA, €CIU B PEAKIIHIO
C BOJIOPOJIOM BCTYIWJIO 4 rpaMMa KHCIIOPOa.

Omnpenennte Maccy U KOJIMYECTBO JKeJie3a, MPOPEarupoBaBIIETo C XJIOPOM, €CIH
obpazoBaiock 16,25 rpamm xopuna xkenesa (11I).

[To ypaBuenwuto peakuuu 4P + 50, — 2P,0s onpenenute Maccy u KOITUYECTBO
okcuna pocdopa (V), ecnu cropeno 62 rpamma docdopa.

[To ypaBuenuto peakiuu 2KClO; — 2KCI + O, paccunTaiite, Kakyr Maccy
KHUCIIOPOJIa MOXKHO TOIYUYUTh MIPHU pasiokeHuu 24,5 rpamm xjopaTa Kanus
KCIO;,

Kaxoe konmn4ecTBO BeliecTBa KUCIOPOa MOYKHO MOTYUYUTh MPHU Pa3IokKeHUH 9
rpamMMOB BOJIbI?

Kaxkas macca ¢ocdopa 3aTrpaturcs Ha nonyuerue /1 rpamma oxcuaa gocdopa
(V)(ypaBHenue B 4 3anaue)?

[To ypaBuenuto peakiuu 4Al + 30, — 2Al,03 paccunTaiite, Kakoe KOJIHYECTBO
BEIIeCTBA aTIOMUHUS BCTYMHJIO B PEAKITUIO, eclii oOpa3oBaioch 7,1 rpaMma
OKCH/Ia aTFOMUHUSL.

Kaxkas macca kucnopojia mpopearuponaja ¢ KajbIlueM, eciiu 0opazoBaiock 10
MOJIb OKCHA KaJIbIHA?

Kaxkas macca kucnoposa HeoOxoauMa Ha rmojydeHue 88 rpaMm yriieKucaoro
rasa npu ropeHuu yrisi? YpaBaenne peakiuu ropenus yrisi: C + O, — COo,

10.1To ypaBuenurto peaxiuu Fe,O3 + 3H, — 2Fe + 3H,0 paccuwnraiite, kakyto

MacCcCy Keji€3a MOKHO ITOJIYUUTb, €CJIM B pCAaKIIUIO BCTYIIMJIO 6 MoIb BOJOpPOJaa.
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TecTtoBble 3aganus1. BeiOepuTe 0/1IMH NpaBUIbHBINA OTBET
1. 10r ceiBOpOoTKH KpoBHU B3pocioro yenoseka cogepxat 0.015 r xonectepuna
(C27H470). MaccoBas 10J1s1 X0OJIeCTepHHa paBHa:
1) 15 % 3) 0.015%
2)1.5% 4) 0.15%
2. Cxoabko M1 SM pactBopa maruesun (MgSO4) tpeOGyercs a1 IPUTOTOBICHUS
400mn 25% pacTtBOpa ¢ oTHOCTHIO d=1.2 r/Mn?

1) 100 mn 3) 20.0 mn
2) 200 mu 4) 25.0 Mt
3. Momsipaocts 0.5 N pacTBOpa cepHOI KUCIOTHI paBHa:
1)0.25M 3)1.00 M
2) 0.50 M 4)0.05 M
4. KoHLeHTpal¥sl, UMEIoIIasi pa3MEPHOCTH [I/Mi]:
1) monsipHas 3) TiTp
2) MOJIsUTbHAS 4) HOpMaJTbHAs

5. Macca NaCl, nonagaromas B opranusm npu BegcHuu 400 M 0.9%

(b13MOIOrNYEeCKOro) pacTBopa:
N42r 3)200r

2)3.6r 4)50r
6. [Tpu cmermmBarnu 200 T 20% u 300 r 10% pacTBOpOB GOPHOI KUCTOTHI
oOpazyeTcst pacTBOp C MPOILIEHTHON KOHIIEHTPAIIUEH:
1) 18% 3) 16%
2) 15% 4) 14%
7. Kakoe konmmdecTBo BemecTBa conepxutcs B 500 r pacTBoputers, eciu
MOJISTBHOCTB pacTBopa paBHa 0.5 MOJIb/KT:
1) 0.5momb 3) 0.25mo11b
2) 1.0mo1b 4) 0.05mo:1b
8. Cxonbko mi1 0.1M pacTBOpa yKCyCHOM KUCIOTHI HY>KHO B3Th IS TPUTOTOBJICHUS
200 ma 0.05M pactBopa:

1) 50 3) 100
2) 20 4)5
9. MosnbHas 107151 UMEET Pa3MEPHOCTD:
1) monb/n 3) r/mn
2) MOJIB/KT 4) 370 Oe3pa3MepHas BEIMIHHA

10. PacTBOpHI IO arperaTHOMy COCTOSIHUIO MOTYT OBITh:
1) TONBKO KHUIKHE
2) )KUAKHE U ra3000pa3HbIe
3) TBepabIe, JKUAKHE M Ta3000pa3HbIC
4) )KMIKHE U TBEPbIC

11. HopmansHocTs 0.1M pacTBOpa cynbhara amOMUHNS:

1) 0.1N 3) 0.3N
2) 0.6N 4) 0.2N
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¥ 8. O0BsACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKUX PEAKIIU OT pa3IMUHbIX
(dhakTOpoB.
1. Eciii BHECTH Ha KeJIEe3HOM JIOXKEUKE YroJieK B IJIaMsi TOPEIIKU U, KOT/1a OH
PaCKaJUThCA, BIHYTH €0 U3 TUIAMEHU U MOJEPKaTh Ha BO3IAyX€E, TO YTOJIEK
HEKOTOpOE BpeMsi OyJIeT TJIETh, 3aT€M MOTACHET. A €CJIM paCKaJICHHBIN yTroJeK BHECTH
B 0aHKy C KHCIIOPOJIOM, TO OH pacKaJisieTcs 1o0ena U TOpuT BHE IIaMeHu 0e3 pIMa,
MOCTENEHHO YMEHBINIASICh B pa3zmepax. [lalite TeopeTnueckoe 000CHOBAHUE 3TUM
HaOmoaeHusM. Kak U3MEHHUTCS CKOPOCTh PEaKUU TOPEHUS YTJIs, €CIIU €ro Mepea
CKUTAHUEM MEJIKO U3MeNbunTh? [louemy?
2. [louemy 11t OKMCTICHUS caxapa Ha BO3/IyXe TpeOyeTcsl BRICOKasi TEeMIIEparypa, a B
OpraHu3Me 4YeJoBeKa ATa peakius nporekaet npu 36,6°C?
3. Kak u3aMeHuTCcst CKOpOCTh XUMUYECKOM PEaKIMK MPH MOBBIIIICHUH TEMIIEPaTypPhl OT
45° no 80° C, ecnu TemnepatypHblid KO3(pPUIUMEHT paBeH 27
4. KonreHTpanus oaHOTO 13 BemecT yepe3 20 ¢ mocie Havaia peakiny paBHa
0,1Momnb/11, a uepes 30 ¢ — B 2 pasa Bblle. PaccunTaiite cpeHIOI0 CKOPOCTb.
5. X¥MHUYECKOW peakuu B pacTBope oTBeuaeT ypaBHeHue 3A + B = 2C. Kak
U3MEHUTCA €€ CKOPOCTD, ECIIU:

a) KOHIIEHTPAIMIO A YBETUYHTD B 2 pa3a, OCTABUB KOHIICHTpaIuio B nmpexHeit;

0) KOHIIEHTpalui0 B MOHU3UTH B 2 pa3a, OCTaBUB KOHIICHTPALIUIO A TIPEKHEH;

B) KOHIIEHTPAIINIO OOOUX BEIIECTB yABOUTH;

T') YBEJIMYUTH B 2 pa3a IaBJICHUE HA pEarupyIoIIyI0 CMECh, MPEroaras, uro A —
KUIKOCTh, a B — ra3oo0pa3Hoe BEUIECTBO?

6. XumMuueckas peaxiys NpoTeKaeT B paCTBOPE COTIACHO YPaBHEHHUIO A+2B
= C. Ucxonnpie  koHIeHTpanmu BemecTs: A — 0,8 Momb/1,
B — 1 mone/n. Criyctst 20 MunyT KOHIIGHTpanus A causmiack 1o 0,78 moine/i1. KakoBa
ctana koHueHTpanus B? C kakoil cpeaHel CKOPOCThIO TPOTEKaia peakius 3a 3TOT
MIPOMEKYTOK BPEMEHH, €CJIM O CKOPOCTHU €€ CYJIUTh [0 U3MEHEHHIO a) KOHLIEHTpalluu
A? 0) xoHueHTpanuu B?

¥9. OcymiecTBisITh MOMCK M UCIIOJIB30BAaHUE HH(POPMALIIH
1). [ToAroTOBUTHL COOOIIEHHUS 10 TEMaM:

1. CoBpeMeHHbIE METOIbI 00€33apaskUBAHUSI BOJIBI.

2. AJIOTpOnHUst METAJIIOB.

3. XKusnb u nesrensHocts J[.M.Menneneena.

4. Vicmonp30BaHUE PaJHMOAKTUBHBIX H30TOTIOB B TEXHUYECKHX IIEISIX.

5. AMopdHBI€ BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

6. OxpaHa OKpy>KaroIIel Cpeibl OT XUMHUECKOTO 3arpsisHeHus. KomnyecTBeHHbIC
XapaKTEPUCTHUKU 3aTrPSI3HEHUS OKPYKAIOIIEH CPeIbl.

7. ITpuMmeHeHue TBepAOTo 1 razoo0pasHoro okcuaa yriaepoza (1V).

8. 3amuTa 030HOBOTO IKpPaHA OT XUMHUECKOTO 3arpsI3HEHHUSL.
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2). [ToarotoBuTh pedeparsr:

1.I'pyboaucnepcHble CUCTEMBI, X KJIACCU(PUKALUS U UCTIOIb30BAHHE B
po(heCCUOHATIBHON JESTENBHOCTH.

2.KocmeTtnueckue remm.

3.IIpumeHeHne CyCrieH3ui U AIMYJIbCUI B METUIIMHE.

4.PactBOpBI BOKpPYT Hac. THIIBI pacTBOPOB.

5.Bojia kak peareHT u cpeia Juisi XUMHUYECKOTo MpolLiecca.

6. CepHas kucnoTa — «XJ1€06 XUMUYECKOMN MPOMBIIIUIEHHOCTI.
7.OKCUABI U COJIM KaK JIEKaPCTBEHHBIE TPEMAPaThI.

8. UcTopus rurmca.

9.IToBapeHHast COTb KaK XUMUYECKOE CHIPhHE.

10MHoronukuii kKapOOHAT KalbLMs: B IPUPOE, B IPOMBIIIJIEHHOCTH, B OBITY.
11. Peakuuu rOpeHust Ha TPOU3BOJICTBE U B OBITY.

12. BupTyainbHO€ MOJEIMPOBAHUE XUMUYECKUX ITPOLIECCOB. .

3). [loAroToBUTH IIPE3CHTAIIUH

1. Vicropust noay4yeHus U IPOU3BOICTBA ATFOMUHHUSL.

2. Posib MeTasJIOB B UICTOPHUH YEJIOBEUECKOM LUBUIN3aluu. Vlctopust oredecTBEHHON
yepHoi Metayutypruu. 3.Koppo3ust MeTasuioB U ciocoObl 3alIUThl OT KOPPO3UH.

4. InepTHBIE WU OJIarOpOIHBIE Ta3bI.

5. Poxxmaromnime coJii — rajloreHbl.

6. Mcropust mBEICKON CIUYKH.

3 1. Baxxuelinye XuUMHYECKHE MMOHITHSA: BEIISCTBO, XUMHUUECKHUI DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB W MOJIEKYJI,,MOH, PAJAUKaJl, aJZIOTPOINS, HYKJIUIbI U
M30TOIIbI,aTOMHBIE S-,P-,d-0pOuTaIH, XMMHUECKAs CBS3b, dJICKTPOOTPUIIATCIIEHOCTD,
BaJICHTHOCTb,CTCIICHb OKHMCIICHUS, THOpHUIU3AIIds OpOUTAJICH, IPOCTPAHCTBEHHOE
CTPOEHHUEMOJIEKYJI, MOJIb, MOJIIPHAS MacCa,MOJISIPHBINA 00BEM Ta3000pa3HbIX BEIECTB,
BEIIECTBA MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUA, KOMIUIEKCHBIE COCAMHEHNUS,
JIUACIIEPCHBIE CUCTEMBI, UCTUHHBIE PACTBOPBI, JJEKTPOIUTUYECKYO  JUCCOLMALINA,
KHCJIOTHO-OCHOBHBIE PEaKIIMK B BOAHBIX PaCcTBOpax, TUAPOJIN3, OKUCICHUE U
BOCCTAHOBJICHUE, CKOPOCTh XUMUYECKOW pEaKIIUU, MEXaHU3M PEaKIUH, KaTalnu3,
Ter10BOM A (PeKT peakiuu, XMMUIEeCKOe paBHOBECHE, KOHCTaHTa PaBHOBECHS,
OCHOBHBI€ THUIIbI PEAKIIUA B HEOPTAHUYECKOU XUMHUHU.

21



1. HazoBuTe cneayromne KOMIUIEKCHbIE COETMHEHUS:
Naz[Pt(CN)4C|2], [CU(NH3)4](N03)2, CU(H20)4]SO4
2. HazoBute CICAYOIHNC KOMIIJICKCHBIC COCAMHCHU S
[Co(H:0):Cls],  [Ni(NH3)e][PtCla].

1. Ja¥iTe XapaKTepUCTUKY TaHHOM peaKIMK M0 BCEM MPU3HAKaM KJIaCCH(PHUKAIINN
tNi

C4Hio ) > CaHg )+ Hay+Q

A) peakiusi CoeTuHEHUs, Pa3I0KeHUsI, 0OMEeHa, 3aMEIICHHS;

b) OBP, ue OBP;

B) o6paTtumasi, HeobpaTumasi;

I') ax30TEpMHUECKas, JHAOTEPMUUECKAS;

E) karanuTtrueckas, HeKaTaJIuTUYeCKas;

2.Hanmucats OBP mMeTo0M 351eKTpOHHOTO OanaHca, ONpeeuTh BOCCTAaHOBUTEIb

Y OKHCIIUTEIb 3TON PEaKIIUH.

Mg + HCIl = MgC|2 + H,

3.Hamucats peakiyy HOHHOTO 0OMeHa MEXy:

a) Cynb(UT HATpUs + COJIIHAsA KUCIIOTa,

0) ruAPOKCU Kaaus + OpOMOBOIOPOAHAS KUCIIOTA;

B) HUTpAT cepedpa + XJIOPHU Kajus;

Pemnre 3amaun:

1. CkonbpKO MOJIb BellleCTBa HaXoauTcs B 00beme 16,8 mutpoB?

2.CKOJIBKO BECHT 5,6 TuTpOB Kuciopoaa? CKOIBKO 3TO MOJIEKY?

3.Kaxkyro maccy 6ymyT cocrasisats 6,02 - 10%° monekyn oxcuna azora(Il) (NO)?
4. Kakoit 00bem Oyaet 3anumats 0,25 moss Botopoaa? CKOIBKO 3TO MOJICKYJI?
5. Kaxkoit 06bem Oyner 3anumMath 12 rpamm Bosopoaa?

6. ano 1,505 - 10% monekyn KuciIopoaa, Kakoil 00beM OyIyT 3aHMMATh JAHHbIE
Mouekyibl? KakoBa ux macca?

7.Kakoit o0bem OyaeT 3aHuMath 1,5 Mok kucioposa’?

8. lano 15,05 - 10% monekyn xyopa, Kakoit 06beM OyIyT 3aHUMATh JAHHBIE
MouekyJibl? KakoBa ux macca?

9. Kakoii 00bemM Oynet 3aHumMath 8 rpamm kuciaopojia? CKoIbKO 3TO MOJISKYJ1?
10. CkoybKO MOJIb BEIIECTBA HAXOIUTCS B 5,6 TUTPOB KHcIopoaa?

3 2. Ctpoenue aToma, aTOMHbBIEC OpOUTAITH.

OTBeThTE HA BOMPOCHI:

1.Kak yctpoen atom?

2. OIMHAKOBBI JIX CBOICTBA BCEX U30TOIOB?

3.Kakou 3apsa uMeeT siApo aTOMa, KaK €ro MOYKHO ONIPEAETIUTD 110 IEPUOANYECKON
tabmuie JI.1. Menneneena?

4. OIMHAKOBBI JIM BCE 3JIEKTPOHBI 110 F3HEPTrun? OTBET MOSICHUTE.

5.I'ne cocpenoroueHa macca atoma?
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6. Kakne yacTuibl BXOJAT B COCTaB sipa?

7.YT0 Ha3bIBa€TCS IEKTPOHHOU 000JI0UKOI1?

8.3apsi u macca mpoTtoHa?

9.YTo Takoe uzoromn?

10. Kakoii 3apsij1 UMEeT JIEKTPOH, KaK €ro MOKHO Y3HATh MO MEPUOINYECKON TabuIie
J.1. Menneneena?

11. Ha ocHoBanuM nosiokeHus B [leprnoanyecKkon CucTeMe pacloIOKUTE IJIEMEHTBHI:
KHUCIIOPOJI, MBIIIBSIK, cepa, pocdop — B mopsiike yObIBaHUSI OKUCITUTEIBHBIX CBOMCTB.
OOBsCHUTE OTBET.

12. TlepeuucnuTe OCHOBHBIE NpaBUIa(3aKOHBI), B COOTBETCTBUU C KOTOPHIMHU
MIPOUCXOAMUT 3alOJHEHUE DSJIEKTPOHAMU YpPOBHEH, MOAYypOBHEW W opOuTanei B
ANIEKTPOHHOM 000JI0YKE aTOMOB 3JIEMEHTOB.

13. CocTaBbT€ 3JEKTPOHHYIO (HOPMYITy 3JIEMEHTa C MOPSIKOBBIM HOMepoMm 34 B
Ilepnogmueckon cucreme. CrenaiTe BBIBOA O NMPUHAIJIEKHOCTH ITOTO AJIEMEHTA K
METajulaM WM HeMeTajulaM. 3anuiuuTe (QopMysbl €ro BBICHIETO OKCHIA U
TUAPOKCUJIA, YKAKHUTE UX XapaKTep.

14. Kakue XUMUYECKHE CBOMCTBA XAPAKTEPHBI ISl TUIPOKCUIOB HEMETAIITOB? OTBET
NOATBEPAUTE, HAIIMCAB YPABHEHUS PEaKIUH.

15. Ha ocHoBaHuM nosioxeHus B Ilepronnyueckoil cucreMe pactosOKUTE 3JEMEHTHI:
ATIOMUHUM, KAIUM, KAIbIUA, MAaTHUM — B MOPSIIKE BO3PACTaHUS BOCCTAHOBUTEIIBHBIX
cBOMCTB. OOBSICHUTE OTBET.

16. Ilouemy 3apsiabl siI€p AaTOMOB DJIEMEHTOB, pACIOJOXEHHBIX B MOPSIKE
BO3pACTaHUsl TOPSAKOBBIX HOMEpPoOB B Ilepronnueckoil cucTeme, H3MEHSIOTCA
MOHOTOHHO, & CBOMCTBA 3JIEMEHTOB - IEPUOJTUYECKU?

17. CocraBbTe 2JIEKTPOHHYIO (GOPMYIy DJIEMEHTa C MOPSAKOBBIM HOMEpoM 38 B
Ilepnonnueckoii cucreme. Crenaite BBIBOJX O MPUHAIICKHOCTH ITOTO AIEMEHTA K
MEeTa/llaM WJIA HeMeTaulaM. 3anuiuTe (OpMyJibl €ro BBICIIETO OKCHUIA U
TUAPOKCUJIA, YKAKHUTE UX XapaKTep.

18. Kakne XxmMH4YeCcKHEe CBOMCTBAa XapaKTEPHBI ISl TMAPOKCUAOB MeTamioB? OTBeT
MOATBEPUTE, HATIMCAB YPABHEHUS PEaKIUH.

3 3. Knaccudukanuio u HOMEHKJIATypy HEOPraHMYECKUX COETUHEHUH.

1. Tonpko MpOCThIE BEUIECTBA PACIIOIOKEHBI B PAILY

A) P,0s, Al Na,SO;, Ca(OH),
E) CLI, H2 ! P ) Hg
B) Si , SOs, Mg , Ba(NOs);

F) Mn,O; , ZnC|2 , Ba(OH)z , Hs;PO,

2. Kucnotsl — 310

A) CII0XKHBIE BELIECTBA, COCTOSINUE U3 IBYX SJEMEHTOB, OJUH U3 KOTOPHIX KUCIIOPOI;

B) CIIOXHBIC BCIICCTBA, B KOTOPBLIX 4TOMbI MCTAJJIOB COCAWHCHLI C OI[HOI\/’I i
HCCKOJIbBKMMH T'HAPOKCHUIIBHBIMU I'PYIIIIaMH;

B) CJIOJKHBIC BCHICCTBA, KOTOPBIC COCTOAT U3 aTOMOB MCTAJIJIAd U KUCJIIOTHBIX OCTATKOB;
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I') cnoxHbIe BelecTBa, COCTOSALIME U3 AaTOMOB BOAOPO/Ia U KUCIIOTHOTO OCTaTKa.
3. OTHOOCHOBHOM KUCJIOPOICOACPIKAIICH KHUCITOTOU SIBISETCS

A) H3PO, b) HNO3 B)H,S TI') HCI

4. Kucnory MO>XHO HOJIY4YUTh

A) npu B3aMMOJEICTBUU OCHOBHOT'O OKCHJIA C BOJOM;

b) npu B3aumoieiicTBUU MeTaJlJIa C HEMETAIIOM;

B) ipu B3anmo1eicTBHU COJIM C KUCIOTOM;

I') npu B3anMO€HCTBUN OCHOBHOT'O OKCH/IA C KMCJIIOTHBIM OKCHJIOM.

5. Bce ocHOBaHMSI B3aMMOJIEHCTBYIOT C

A) MeTallIaMU U HEMETAJIAMU;

b) KuCIOTHBIMU OKCHJIAMU U KUCIOTaMU;

B) OCHOBHBIMH OKCHZAMHU U KHCIIOTaMH;

I') HemeTamnamu u coysiMU.

6. [l{emoun - 31O

A) pacTBOpUMBIE B BOJIE OCHOBaHMS;

b) BemiecTBa, NposIBIIAIONINE CBOMCTBA CJIA0BIX KUCIOT U C1a0bIX OCHOBAHMUIA;
B) HepacTBOpHMBIE B BOJIE OCHOBAHHS;

I') ciioxHbIEe BEIECTBA, COCTOSIIME U3 ABYX 3JIEMEHTOB, OJANH U3 KOTOPBIX KUCIOPO/I.
7. OCHOBaHUS BCTYIAIOT B PEAKIINHU C

A) MeTaisIaMH ¥ KUCIOTHBIMU OKCHJIaMU;

b) kucnoramu u cossamu;

B) KUCIOTHBIMU ¥ OCHOBHBIMH OKCHJIAMU;

I') kucnoramu U HEMeTaJIaMH.

8. Conb HENB3sI TOTYYUTH MPU B3aUMOICHCTBUU

A) MeTania u HeMeTauia;

b) xucnoTs! 1 ocHOBaHMS;

B) OCHOBHOTO 1 KMCJIIOTHOTO OKCHJIOB;

I') ocHOBHOTO OKCHIa 1 OCHOBAHUS.

9. ConeoOpa3yromiye OKCHIbI KJIAaCCH(DUIMPYIOT Ha

A) OCHOBHBIE U KUCIIOTHBIE;

b) ocHOBHBIE, KUCTOTHBIE U O€3pa3InYHbIC;

B) ocHOBHBIE, KHUCTIOTHBIE U aM(OTEPHBIE;

I') ocHOBHBIE U aM]OTEpHBIE.

10. Oxcuapl 06pa3yroTCs MPHU Pa3I0KEHUH

A) c1a0bIX KHCIIOT U CJIa0bIX OCHOBAHMIA;

b) HEKOTOPBIX CHIIBHBIX KUCIOT;

B) GeckuciopoHbIX KUCIOT;

I') wenoueii.

11. VYcraHoBUTE COOTBETCTBUE MEXKAY HA3BAaHUSIMU OKCHUIIOB U KJIACCOM (TPYIIO),
K KOTOpOMY(-0Oii) OHM NPUHAJIEeKAT.
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HA3BAHUME OKCHUJIOB: KJIACC (I'PVIIITA):
A) okcu HATpHS 1) OCHOBHBIH
b) okcun kpemuus (1) 2) KHCIIOTHBIN
B) okcup xpoma (I11) 3) amdoTepHbIT
I') oxcun dhocdopa (V) 4) HecoseoOpazyroluii (0e3pa3TunyHbIi)
5) KUCIBIN
6) IIEIIOYHOM

12. YcTanoBuTe COOTBETCTBUE MEXKIY (DOPMYJIIOH BElIeCTBA U €0 MPUHAIJICKHOCTHIO
K  OmpeneleHHOMY Kiaccy (Tpymine), HeOpraHUYeCKUX COSIMHEHHM.

XUMHNYECKAS ®DOPMVIJIA: KJIACC (I'PVYIIITA):
A) H3POq4 1) xkucnora;
b) Fe(OH)3 2) OCHOBaHHE;
B) LiBr 3) am(poTepHBII THAPOKCU]T;
') AIOH(NO3); 4) cpemHsist COIb;
5) Kucaas Cob;
6) OCHOBHasI COJIb.

13. Hanumure ypaBHEHUS peakildid, B pe3yJbTaTe€ KOTOPHIX MOXHO OCYIIECTBUTH
IIPEBPALLEHUS:
S — SO, - SO3 —» (MgOH),SO4 - MgSO, — Mg(OH);
14. HanummTe MOJIEKyJISIpHbIE YPABHEHHSI BO3SMOXKHBIX PEAKIIMIUMEXTy BEILECTBAMH,

(bopMyIIBI KOTOPBIX:
Zn(OH),, Fe, KOH, HI, PbCl;

3 4. OCHOBHBIE MMOJIOKEHUS TEOPUU JEKTPOJUTHIECKON TUCCOLUAINN,3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA, 3aKOH COXPaHEHHUSI MACChl BEILIECTB,IEPUOIUUCCKUI
3akoH JI. 1. Menpaeneena.

BrimonauTe 3agadus:
1. Kak gokasaTh, 4TO COJIM, OCHOBAHUS U KUCIIOTHI PU PACTBOPEHUU B BOJIC

JTUCCOLUUPYIOT HA HOHBI?
2. B yeM npuurHa 1UCCONMAITNH SJISKTPOIUTOB?

3. Crenenpb qucconuanuu paBia 0,6. Uto 3To 3HaunT? CUIIBHBIN 2JIEKTPOJIUT ITO
i c1a0bIii? Kak mOBBICUTE CTENEHD JUCCOIHALIAN ?

4. HamucaTh ypaBHEHHsI TUCCOIMALIMN: XJIOpUIa KaIbIIHUs, HUTpaTa 6apus,
KapOoHaTa Kanus, cyib(aTa alfOMUHUS, XJIOpUAA JIUTHS, PocHOpHOI KUCITOTHI,
THIPOKCHIa Oapusi, CEpHOM KUCIOTHI, THAPOKCUIA KallWs, XJlopaTa HaTpHs,
rUApOKapOOHaTa HATPUS.

5. Hanuiure opMyibl BEIECTB, COAEPKALIUX B CBOEM COCTABE MOHBI: HATPUS,
xeneza(+2), xjopa, HUTPAT-UOH.
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6. Hanumure B MONEKYISIPHON ¥ MOHHOM (popMaxX ypaBHEHUS MEXKIY: a) XJIOPUIOM
Meu(+2) U THIAPOKCUAOM HaTpHsl; 0) CEpHOIM KUCIOTON U XJIOPHIOM Oapus; B)
a30THOM KUCJIOTOM U THIPOKCHIOM Kanus; (pochopHOil KUCIOTON U
TUAPOKCHIOM HATPUSL.

1. COKpaHlCHHI)Ie HNOHHBIC YPABHCHUA 3aMCHUTC MOJICKYJIIPHBIMU
2H" + Zn =Zn?** + H,
SOs% +2H" = H,0 + SO,
Ca?* + 20H- = Ca(OH),
H*+ OH = H,0
Ba?* + SO4* = BaSO,

3 5. Tunel XUMUYECKUX PEAKIIUA.
1.OcymiecTBUTE MPEBpAISHUS IO TAHHBIM CXeMaM, YKOKHUTE Ha3BaHUS BCEX BEIECTB,
THUII peakiui (1o BCeM BO3MOXHBIM KPUTEPUSIM).

Al—AI203—AICI3—Al(OH)3—AI203

Zn — ZnCl2 — Zn(OH)2 — Na2[Zn(OH)4] — ZnS0O4

Pb — PbS — PbO — Pb(NO3)2 — Pb(OH)2 — K2PbO2.

Fe — FeSO4 — Fe(OH)2 — Fe(OH)3 — Fe203 — FeCl3—Fe
Mg — MgS0O4 — Mg(OH)2 — MgOHNO3 — Mg(NO3)2

Ba — BaO — Ba(OH)2 — Ba(N0O3)2 — BaCO3 — BaCl2

S — S02 — SO3 — H2S04 — KHSO4 — K2S04—BaS04
Cd — CdO — Cd(NO3)2 — Cd(OH)2 — CdS0O4

. S$— S02 —» SO3 — H2S504 — KHS04 — K2504

10. Cu — CuO — Cu(N0O3)2 — Cu(OH)2 — CuCI2—Cu

© © N o gk~ D RE

1. Buibepume 6eugecmea, ¢ Komopulmu 63aumMo0eucmeayem aiioMUHUL: OKCUT HaTpUs,
cepa, Bogopo, ruapokcun meau (11), mogoBogopoaHas KucaoTa, KUCIOPOI, pacTBOP
ruapokcuaa Hatpus, maraui, okcus xpoma (IIl). CoctaBbTe ypaBHEHHSI BOZMOKHBIX
pEaKIIUH.

2. K xakoMy KJ1acCy OTHOCHUTCSI OKCHUJI allfOMUHUS? Boibepume eewjecmaa, ¢
KOMOPbIMU 83AUMOOEUCMEYem OKCUO antoMUuHUs. BOAA, KUCIOPO, TUAPOKCH/I JKeJe3a
(IT), a30THAs KUCIIOTA, pAaCTBOP XJopHa HaTpusi, okcup cepsl (IV), pacmias
ruapokcua kanus. CocTaBbTe ypaBHEHUS BO3MOKHBIX PEAKIIHM.

3. K xakoMy kJj1accy OTHOCUTCSI TUAPOKCHU] alFOMUHUS? Boibepume eewjecmaa, ¢
KOMOPbIMU 83AUMOOEtiCm8yem 2UOPOKCUO antOMUHUS: BOAOPO, OKCHUJT MarHus, XJIOp,
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cepHas kuciora, okcun cepsl (V1), Boma, pacTBOp THAPOKCHUIA KaJIUs, PACILIaB
runpokcuaa 6apus. CocTaBbTe ypaBHEHUS BOZMOXKHBIX PEAKLIUH.

4. Hanuwume ypasnenus peakyuti no cxeme:

OKcHJ] aTIOMUHUS 1— aTIOMUHUIA >— GPOMU/I ATIOMUHUS >— THIPOKCH

aMIOMUHUSA *— cynbQar amoMuHns. 18 TpeThel U YeTBEPTOM PEaKMii HAIUIIUTE
MOJIHOE U COKPAILIEHHOE HOHHBIC YPAaBHECHUS.

5. Pewuume 3a0ayy.Kakas Macca OKCHa allFOMUHUS popearupyet ¢ 219 r pactBopa
COJITHOM KHCJIOTBI C MacCOBOM noJie KUCIOTHI 20%?

3 6. BemniectBa u Matepuaibl, HIMPOKO KUCIIOIB3yEMBIE B ITPAKTUKE: OCHOBHBIC
METaJUThl ¥ CIUTaBBI, TPA(UT, KBApIl, MUHEPAIbHBIE Y I0OPCHUS, MUHEPAITbHBIC
KHCJIOTBI, IIIEJI0YH, aMMHAK, JICKaPCTBEHHBIC MPEIapaThl

[ToaroroBuTh COOOIIEHNS:

1. MuHepalibl ¥ TOPHBIE MTOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

2.Yto naet XuMus 715l METUIIAHBI

3. IlpumeHeHUe yI0OpEHUH ¢ y4eTOM IMOTPEOHOCTH PacTEHUH

4. KommieKCHbIE COeTMHEHUS B HAYKE, MEJUITUHE U TEXHUKE.

5. buonoruueckast pojib MUKPO3JIEMEHTOB M UX PUMEHEHUE B CEIILCKOM XO3SMCTBE U
MEIHUIIMHE

6. UccnenoBanue BausHUS (aKTOPOB OKPYIKAIOIIEH Cpeibl HA XUMHYCCKYO PEAKITHIO.
7. Pa3paboTka HOBBIX METOJIOB CHHTE3a (papMaIieBTUYECKUX Mpenapar

8. UccrenoBanue XuMHUECKOW CTPYKTYPBI M CBOMCTB METAJIJIOB HA OPraHU3M
YeloBeKa

9. JlekapcTBEHHBIE BEIIECTBA CHHTETUYECKOTO MPOUCXOXKICHUS

10. Ponb xanbius u pochopa B OpraHu3Me 4eIoBeKa

3 7. Poib XuMUM B €CTECTBO3HAHUY, €€ CBS3h C APYTUMH €CTECTBEHHBIMU
HayKaMH, 3HAU€HUE B )KMU3HU COBPEMEHHOTO OOLIECTBA;

[ToaroToBUTH MpE3EeHTALINN:

1. Posib XUMHH B COBPEMEHHOM OOIIIECTBE.

2.Yr1o nzydaet 6modusmka.

3 Uto uzyuyaet OMOHUKA.

4. XuMudeckas ocyJia v >KUIKOCTH
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KOHTPOJ/IbHO-OHEHOYHBIE MATEPUAJIBI VTSI TPOBEJIEHUWA
HPOMEXYTOYHOU ATTECTALIUU

Teopernyeckas 4acTb
Bonpocsl

1. Crpoenue u coctaB aroma. ['1aBHOEe MaccoBoe ynciio. M30Tombl.

2. @opMyIHpOBKa TEPUOJUYECKOTO 3aKOHA. XapakTep H3MEHEHHUsS paauyca
aTOMOB, OTHOCHUTEJIbHOM  3JIEKTPOOTPUIIATEIIBHOCTH W  XUMHUYECKUX  CBOICTB
AJIEMEHTOB I10 TPyIIaM U epUoJaM NEPUOTUIECKON CUCTEMBI.

3. Buapl XuMuYecKMX CBs3€d, MEXaHU3Mbl HMX 0Opa3oBaHUs, MOJSPHOCTb.
XapaKkTepUCTUKU BEUIECTB, 00OPa30BaHHBIX PAa3JIMYHBIMU BUIAMHU CBSI3EH.

4. Knaccudpukauus U HOMEHKIATypa HEOpraHu4eckux BemiecTB. [loHsTue
CTEIIEHU OKHUCIICHUS.

5. Okcuapl:  kjnaccupukanusi, MOJyYEHUE, THUIUYHbIE (PU3HYECKHE U
XUMUYECKUE CBOMCTBA, OCHOBHBIE CITOCOOBI TIOJTYUYEHHUS.

6. Heopranmueckue KHCIOTHI: KiaccH(UKalMs, TMONyYeHHE, TUIHYHBIC
(u3HUecKrue 1 XMUMUYECKHE CBOMCTBA, OCHOBHBIE CIIOCOOBI OJIYUECHHUS.

7. Heopranmueckue OCHOBaHMA: KiIacCU(UKALUSA, TMOITY4YEHUS, TUIHYHBIC
(u3nyeckue 1 XuMUYECKHE CBOMCTBA, OCHOBHBIE CIIOCOOBI MOTYUYECHHUS.

8. Heopranuueckue conu: Kiaaccuukanus, noixydeHue, THIMYHbIe (pU3ndecKue
U XUMUYECKHE CBOWCTBA, OCHOBHBIE CITIOCOOBI OIYyUEHUSI.

9. KommiekcHble COEAMHEHUS: KJIAacCU(pUKAIMs, CTPOCHHE, HOMEHKIATypa,
CBOMCTBA.

10. IMonsiTne, kmaccupukaius, XapaKTEPUCTUKA U TPUMEPHI JTUCIIEPCHBIX
CUCTEM.

11. llonsiTne, mnpu3Haku # Kiaccudukalus pacTBOpoB. Dusznyeckue Hu
XUMHUYECKHE MTPOLIECCHI IPU PACTBOPEHHUH BEILIECTBA.

12. PacTBOpUMOCTH BEIIECTB B Bojie U KO purmeHT pactBopruMocTr. CiocoOb!
BBIPAKEHUSI KOHLIEHTPALUK PacTBOPA.

13. IlomoskeHUsT W OCHOBHBIC  TOHATHS ~ TEOPHHM  DJICKTPOJUTHYSCKOU
JUCCOLMALUY.

14. TlonaTrss KOHCTAaHTBI W  CTemeHW Jucconmanuu. Kiaccudukanms
AJIIEKTPOIUTOB MO CIIOCOOHOCTH K JUCCOLIMALIMH.

15. OcHOBHbIE TOHATHS U MOJ0KEHHUSI COBPEMEHHOMN THJIPATHOM (XMMHUYECKOI)
TEOPUU PACTBOPOB.

16. IlonaTue ruaposM3a COJiel, ero KOJUYECTBEHHbIE XapaKTEPUCTUKU. Buib
runponusa. ['mapomms u pH.

17. Knaccudukanum XuMHIECKUX PEAKITUH 110 PA3HBIM MPU3HAKAM U TIPUMEPBHI.

18. OxucnIUTEeNbHO-BOCCTAHOBUTENbHBIE PEAKIMH: KIacCU(UKAIMSA, MOHSITHS
npolecca OKUCIEHUSI U BOCCTAHOBIICHUSI, OKUCIUTENSI U BOCCTAHOBUTEIIS, TPUMEPDI
BAKHEUIIINX OKUCIIUTEJIEN U BOCCTAHOBUTENIEH.
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19. PaBHoBecue B xumudeckux peakiusx u npunnui Jle-Illarense. KoncranTa
paBHOBecus. HampaBiieHue  mpoTEeKaHHsT XUMHYECKMX  peakuuil.  BimsHue
KOHLIEHTPAllMM PEArupyrolX BELIECTB, TEMIIEPATypbl M JABJICHUS Ha IOJIO)KEHHE
XUMHUYECKOTO PABHOBECHSI.

20. O0miass xapakTepUCTHUKa TaJOre€HOB: JJIEKTPOHHOE CTPOCHUE, CTENEHU
OKHCJICHHS] U TUIIUYHBIE XUMUYECKHE CBOMCTBA. BakHellne cOeqUHEHNS TaJOT€HOB.
XumHueckre u (pu3ndyeckrue CBOMCTBA TaJIOT€HOBOJOPOAOB U KHCIOPOCOAECPKAIINX
KHCJIOT.

21. O6mas xapakTepUCTHKa XaJIbKOTCHOB: 3JEKTPOHHOE CTPOCHHUE, CTEIECHU
OKHUCJIEHUS, PU3NUECKHE U XUMUYECKUE CBOMCTBA.

22. XapakTepucTUKa KHUCIOPOJa M €ro OMHAPHBIX COSAMHEHMIA: AJIEKTPOHHOE
CTPOEHHE, CTENIEHU OKUCIIEHUS, XUMHUECKHUE U (PU3NYECKUE CBOMCTBA.

23. XapakTepucTUKa  CEepbl:  DJIEKTPOHHOE  CTPOEHUE,  AJUIOTPOIHBIE
MOIU(UKALUYA, CTENEHU OKHUCIEHUA. XHUMHUYECKHEe U (PU3UYECKHE CBOMCTBA
BaXHEHMILINX COETMHEHUHN cepbl: OMHAPHBIX COETUHEHUM.

24. Xumuueckue u Gu3nIecKrue CBONCTBA CEPHON KUCIIOTHI U €€ CONeil.

25. OOmiass XapakTepHUCTUKa 3JIEMEHTOB V TPYIIBL: 3JEKTPOHHOE CTPOCHHE,
CTENIEHU OKUCJICHHS, XUMUYECKHE U (PU3NUECKUE CBOMCTBA.

26. XapakTepucTUKa a30Ta: DJIEKTPOHHOE CTPOCHHE, CTENEHU OKUCIICHHS.
Xumudeckue u GU3NIeCKUe CBOMCTBA BAXKHEHIITMX OMHAPHBIX COCAMHEHUN a30Ta;

27. Xumudeckue 1 pu3ndecKkre CBOMCTBA a30THOM KUCIIOTHI U €€ COJIeH.

28. Xapakrtepuctuka Qocdopa M €ro COEAMHEHUN: DIEKTPOHHOE CTPOCHHE,
AJUTOTPOIHbIE MOJU(DUKAIMK, CTENEHW OKUCICHHUS. XHUMHUUYECKHe M (U3HUECKHE
CBOMCTBA OMHAPHBIX COCTMHEHUN U KUCTOPOACOAEPIKAIINUX KUCIIOT.

29. O0mass XxapakTepucTUKa 3JeMEHTOB [V TpyNmbl: 3JEKTPOHHOE CTPOCHHE,
CTENIEHU OKUCJICHMS, XUMUYECKHUE U (PU3NYECKUE CBOMCTBA.

30. XapakTepucTuka yriaepoja W €ro COCIWHEHHUH: SJIEKTPOHHOE CTPOEHHE,
AJUIOTPOIHbIE MOJIU(DHUKALMK, CTENEHU OKUCIEHUS. XHUMHYECKHE M (U3HUYECKHUE
CBOMCTBA BaKHEHIIIMX HEOPTaHUUYECKUX COCIMHEHHM YTIiIepoa.

31. XapakrepucTuKka KpPEMHHUS: 3JEKTPOHHOE CTPOEHHE, CTENEHH OKHUCIICHHUS,
XUMUYECKHEe U (U3NUECKHE CBOMCTBA. XHMHYECKHE U (PU3NYECKHE CBOICTBA
OMHAPHBIX COCAMHEHUN U KUCIOPOCOAEPKAIINX KUCIOT KPEMHHS.

32. O6mas xapaktepucThka 3jieMeHToB III Tpynmbl: 3JIeKTpOHHOE CTpPOCHHE,
CTENIEHU OKUCJICHHS, XUMUYECKHUE U (PU3NYECKrEe CBOMCTBA.

33. XapakTepucTrka 00pa ¥ €ro COEUHEHUMN: PJIEKTPOHHOE CTPOEHUE, CTEIIEHU
OKHUCJIEHUS, XUMHYECKHE CBOMCTBA.

34. XapakTepuCTHKa aTIOMUHMS: AJIEKTPOHHOE CTPOCHHUE, CTEIIEHU OKHCIICHUS,
XUMUYECKUE U (PU3NYECKHE CBOMCTBA. XMMHUYECKHE U (DU3UYECKHE CBOWCTBA €ro
OMHApPHBIX COCAMHEHUN U THIPOKCUIOB.

35. O0miast xapakTepucThKa 3JieMeHTOB Il rpymmbl: 3JIeKTPOHHOE CTPOEHHE,
CTETIEHH OKUCJICHUS, XUMUUECKHE U (PU3NUECKUE CBOMCTRA.
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36. XapakTepucTHKa KalbIlUs W MarHus: SJICKTPOHHOE CTPOEHHUE, CTEICHU
OKHCJICHUSI, XHMHYECKHE CBOMCTBA. XWUMHUYECKHEC W (U3UYECKHE CBOMCTBA UX
OWHAPHBIX COCTUHEHUH.

37. O0miass xapakTepUCTHKa 3JEMEHTOB | Tpymmbl: 3JEKTPOHHOE CTPOCHUE,
CTEIIEHH OKUCJIEHUS, XUMUYECKNE CBOKCTBA.

38. XapakTepucTiKa HAaTpus M Kalus: DJICKTPOHHOE CTPOEHUE, CTENeHU
OKHUCJICHUSI, XHMHYECKHE CBOWCTBA. XWMHUYECKHEC W (U3UYECKHE CBOWCTBA WX
OMHAPHBIX COCTUHEHUH.

39. XapakTepucTUKa MeIU: DJIEKTPOHHOE CTPOEHUE, CTENEHU OKHUCIICHUS,
XUMUYECKUEe U GU3NUeCKre CBOMCTBA MeTailla. XUMHUUYECKHE U (PU3nyYecKue CBOMCTBa
€€ OKCHUJIOB U TUJIPOKCHUIOB.

40. XapakrepucTuka cepeOpa: 3JIEKTPOHHOE CTPOCHUE, CTENEHU OKHCIICHUS,
XUMUYECKUEe U HU3NUECKUE CBOMCTBA MeTaJlla. XUMHUUYECKHE U (PU3NYECKHUE CBOIMCTRA
€ro OKCHJIa U TUAPOKCHUIA.

41. XapakTepucTuka IMHKA: HJIEKTPOHHOE CTPOEHHE, CTENEHU OKHUCIICHUS,
XUMUYECKHE CBOMCTBA MeTaia. XUMHUUECKue U (PU3NYECKUE CBOMCTBA €r0 OKCUJIOB U
TUIPOKCUIOB.

42. XapaKkTepuCTUKa PTYTH: DJJICKTPOHHOE CTPOCHHE, CTEIECHU OKHCIICHHSI,
XUMHUYECKUE U (PU3NUECKUE CBOMCTBA MeTaila. XUMHUYECKUE U (PU3NYECKHE CBOMCTBA
€€ COCIMHEHNN.

43. XapakTepuCTUKa XpoMma: OJJIEKTPOHHOE CTPOEHHE, CTEMEHU OKHUCIICHUS,
XUMUYECKHEe U (U3HUECKHE CBOMCTBA MeTalljla. XUMUUYECKHE U (DU3NYECKHE CBOMCTBA
€ro OKCHUJIOB, THIPOKCHUJIOB, COJIEW KUCIOPOACOAEPKALIMUX KUCIIOT.

44, XapakTepuCTUKa MapraHiia: dJEKTPOHHOE CTPOCHHE, CTETICHH OKHUCIICHHS,
XUMUYECKME CBOWCTBA. XHMHYECKHE U (U3MYECKHE CBOMCTBA €r0 OKCHJIOB,
TUIPOKCUIOB, COJIEN KUCIOPOICOAEPKALINX KUCIIOT.

45. XapakTepucTuKa >Kejie3a: DJIEKTPOHHOE CTPOCHHUE, CTENEHU OKHUCIICHUS,
XUMUYECKHE U (PU3HUECKHE CBOMCTBA MeTallJla. XMMHUYECKHE U (DU3NUYECKUE CBOMCTBA
€ro OKCHUJIOB, TUAPOKCHUJIOB.

IIpakTnyeckass yacrob. Pemienue 3agau «IIpoueHTHas u MoJisspHast
KOHLIEHTPALMsi, MacCOBasi 10J1s BelecTBay (mo ¢gopmyJiiam), «Pemenne 3a1a4 no
YPABHEHUIO peaKkumn»

1. B 600 r Boas! no6asunm 0,4 moms xmopuna sxenesa (II). KakoBa maccoBast gomnst
MTOJIyYEHHOT' O pacTBopa’?

2. 5 rpamm xsopuaa uuHka pactBopuiim B 200 r Boxbl. KakoBa mporieHTHas
KOHLICHTPALMS MTOJyYEHHOTO pacTBopa?

3. B 480 r Boxer BHeciu 0,1 Monp Opomuaa marnusa. KakoBa mpoiieHTHas
KOHIIEHTpAIUs 3TOr0 pacTBopa?

4. B 200 mu pactBOpa coaepxkurcs 21 rpamm ioauaa kanus. KakoBa mossipaast
KOHIIEHTpAaIus JAHHOTO pacTBopa?
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5. B 500 r Bogwr BHecnu 0,25 mons HuTpuTa Maraus. OmnpeneauTe MacCOBYIO
JIOJTIO COJIU B PacTBOPE.

6. KakoBa mpoIieHTHass KOHIICHTpAIUsl pacTBOpa THOCYJb(aTa Kaaus, eClid B
oaHOM ero kuiorpamme coaepxutcs 0,06 Monb conu?

7. B 250 mn pactBopa coaepxkutcs 12 rpamm cynbduaa mutus. Kakoa MossipHas
KOHIICHTPAITUS TaHHOTO pacTBopa’?

8. 8 rpamm cynbdara Hatpus conxepxkurcs B 200 mu Boasl. KakoBa MonsipHas
KOHIICHTPAITUS TaHHOTO pacTBopa’?

9. B 800 r Boas! no6asuau 0,05 mous Hoauna kaaenusa. KakoBa maccoBast 10s
COJIM B TIOJIyYEHHOM pacTBope?

10.0,02 momp THOCYIR(aTa HaTpus pacTBopmin B 440 r Boasl. KakoBa nporieHTHAs
KOHIIEHTpaIus pactBopa’?

11. B 450 rpamMmax pactBopa cuimkata Kaiaus cogepxkurcs 0,15 moib 3Toit conu.
KakoBa npoiieHTHast KOHIICHTpAIus pacTBopa’?

12. KakoBa mpolieHTHasE KOHIIEHTpAIisi pacTBOpa MepMaHTraHaTa HaTpHs, €CIU B
500 rpammax 3toro pactBopa coaepxkurcs 0,1 moinb conu?

13. B 430 M1 Boasl conepkutcs 12 rpamm xmnopuaa kanusi. Beraucnure MOISpHYIO
KOHIIEHTPAIMIO JJAHHOTO PacTBOpA.

14. B 300 M roToBoro pactBopa coaepxutcs 15 r pochopnoit kucnorel. KakoBa
MOJIIpHAsi KOHIIEHTPAIIHsI 3TOTO pacTBopa?

15. 130 M1 pacTBOpa coaepxkat 12 rpamM cepHOU KHCITOTHL. KakoBa ero MossipHas
KOHIIEHTpausi?

16. B 180 Mz BoztbI conepskutcs 8 rpamm cyiibara ammonus. Kakyro MosspHyto
KOHIIEHTPAINIO0 UMEET pacTBOp?

17.B 120 mn Boawl comepxutcsi 4 rpamma (ocdara kamus. KakoBa momnsipHas
KOHIIEHTpAIIUS 3TOr0 pacTBopa?

18. K 300 rpammam pactBopa qobaswiu 0,01 Mo Hutpara Bucmyta (I11). Kakosa
MPOLIEHTHAS KOHIICHTPAIMs MOJTyYEeHHOTO pacTBopa?

19. K 350 rpammam pactBopa nodasuiu 0,04 mons Hutpara mapranna (11). Kakosa
MPOLIEHTHAs KOHIIEHTPAIHSI TOJIyY€HHOTO pacTBOpa’?

20. K 200 rpammam pactBopa mobaswimum 0,04 mone Hutpata maprania (I1). Kakosa
MPOIEHTHAS] KOHIIEHTPAIIXS MTOJIyYeHHOTO pacTBoOpa’?

21. B 700 rpammax pactBopa coaepxkurcs 0,05 Mmonb ruapokapboHaTa aMMOHUS.
KaxoBa mpolieHTHast KOHIICHTpaIus pacTBopa?

22.B 210 mu Bombl comepxutcs 15 rpamm Opomuaa kanus. KakoBa MossipHast
KOHIIEHTpalus pactsopa’?

23. Kakoit 00bEM kucmoposa (H.y.) HeoOX0auM JIJIsl B3aUMOJIeHCTBUs ¢ 9 T oKcuaa
cepsl (IV) ¢ obpazoBanmem okcuaa cepol (VI)?

24. KakoBa macca BOJbI, oOpa3oBaBiielics mpu cropanuud 12 5 Bogopoaa B
Kuciopoze?

25.B 500 mn Bogwl couepxkurca THApocyidbpaT JMTUA Macco 15 rpamwm.
Omnpenenure ero MOJSIPHYIO KOHIIEHTPAIIHUIO.
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26. Kakoe Kkomu4ecTBO KHCIopoaa HeoOxomumo g okucieHus 11 rpamm
METAJJINYECKOr0 aJIOMUHUSA C 00pa30BaHNEM OKCHUIA ATFOMUHUS?

27.Kakoit 00béM Bomopona (H.y.) BbAEIUTCA mpu B3aumojerictuu 10 T
AIIOMUHUSA C XJIOPOBOJIOPOIHOM KUCIOTOM?

28. Kakoit 00bEM kucinoposia oOpa3yeTcsi MpU MOJTHOM Pa3NIoKEHUH 8 rpamMm
okcuna prytu (I11)?

29. CKOJIbKO MOJIb KUCTIOpO1a HeoOxoaumo it cropanus 20 rpaMM Maraus?

30.Kakas wMacca cymppuma xemeza (1) Moker ObITh moONMydeHa TIpU
B3aUMOJIeHCcTBUU 21 T kelne3a ¢ cepoit?

Kon KommuectBo
dbopMUpyeMoro | 3aJaHuid 715 Howmepa 3aganuii 1151 MpOMeEXKY TOUHOM
3HAHUA IIPOMEKYTOYHO aTTecTaluu
(ymeHwus1) 1 aTTecTalnu

31 10 Nel,2,3,4,9,13-19
32 20 No20-23, No28-43
33 6 Ned-9
34 3) Nol,2,11,12,18,
35 26 Nel7,20-45
36 8 Ne20-27
37 25 No20-45
v7 30 Ne1-30 mpakTrueckast 4acTb
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KOHTPOJIBHO-OHEHOYHBIE MATEPUAJIBI VIS ITPOBEIEHU A
BHYTPEHHEM OLIEHKU KAYECTBA OBPA3OBAHUS

1 BapuanT
Yacrtb A. Boitoepume ooun npasuivnvlii omeem:

A1 Bribepute mpaBUiIbHBIN BapUaHT OTBETA.
MaccoBas 10J1s1 paCTBOPEHHOTO BELIECTBA — 3TO

A2. JlaiiTe mpaBWJIbHBIN OTBET.

Hanmmmre ypaBHEHUE peakUy HUHKA C COJSHON KHCIIOTOM U COCTABbTE CXEMY
AJIEKTPOHHOTO OanaHca.

A3. BeiOepuTe coelMHEHNE C KOBAJIEHTHOM MOJISIPHOM CBSI3bIO:

a) H> 6) H,S B) Nal F) N>

A4. Beibepurte hopMyity COeAMHEHHUS CEPbl, B KOTOPOM OHA MPOSBIISIET CTENEHb
OKHUCJICHUS -2

a) SO, 0)3S0; B) MgS 1) Sks

AS5. Beibepute hopmyiy okcuna xenesa (I11):

a) FeO  0) FeCls B) Fe;03 r) OF,

A6. Beibepurte psin hopmyll, B KOTOPOM BCE BEILIECTBA SIBJSIOTCS OCHOBAHUSIMU:

a) Fe,03, Zn0O, CU(OH)2 0) Ba(N03)2, Ba(OH),, H,SO4

B) KOH, Fe(OH)3, NaOH 1) Zn(OH),, HCI, H,0O

A7. Okcun kanbiua CaO pearupyer c:

a) HNO3 0) Li,O B) Cu r)MgSO4

A8. CMechlo, B OTJIMYKE OT YHCTOI'O BEIIECTBA, SIBISCTCS:

a) BOJIONIPOBOIHAS BOJIa 0) YIJIEKUCIIBIN ra3 B) KUCIOPO/ T') MEIb

A9. YpaBHeHME peaKIuy 3aMEIICHUS

a) Zn + 2HCIl = ZnCl, + H, 6) Zn0O + H,S0, =ZnS0O4 + H,0O

B) Cu(OH),; = CuO + H;0 r) Fe + S=FeS

A10. BeiOepuTe ypaBHEHHE JIEKTPOIMTHYECKOM Aucconmaruu 1t Ba(NOs).:

a) Ba(NOs), = Ba?* + NO3 0) Ba(NOz)2 = Ba + 2 NOs

B) Ba(NO3), = Ba?"+ 6 NO r) Ba(NOs); = Ba?* +2 NOy

All. Beibepure kpaTkoe noHHoe ypaBHeHue i peakuuu 2KOH + HaSO4 =
K>SO, + 2H0

a) OH + H*= H,0 6) 2KOH + 2 H*= 2K*+ 2H,0
B) 20H" + 2H*=2H,0 1) 2K*+ 20H+ 2 H*+ SO 2= 2K*+SO 2 +2H O
4 4 2

A12. Beibepute cBOWCTBA, XapaKTepU3yoImue rpadur:
a) TBEPJIbIN, PEXKET CTEKJIO 0) MATKHIA, OCTaBJISET CJIe/bl Ha Oymare B) OCCIIBETHBIH,
MPO3PAYHbIM T) KUIKUM, MPOBOJUT IEKTPUUECTBO
A13. BriGepute ypaBHEHUS peaKiiyii, B KOTOPBIX a30T SBJISIECTCS OKUCIUTEIIEM
a) NO, +tK =KNO; ©0)2NO +C=N;+ CO; B) NH;+ 3H,0, =N, + 6H,0
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F) 2 NH;3 + H,SO,4 = (NH4)2804 5) HNO3

Al4. C pactBopom rutpara memu (I1) pearupytor:

a)kene3o 0) TUAPOKCcH 6apusi B) XJIOPHJ HATPUSI T') OKCHJT ATFOMUHUS

A15. Kakoit o0beM npu H.y. 3aHUMaeT 2 MoJib Bojgopoaa Hy :
a)11,2 n 0)224n1 B)44,8n r) 89,6 n

Yacrs B.
B1.41po atoma °N coneput 7 mpOTOHOB M. . ...HEUTPOHOB.

B2. VYcramoBute cootrBercTBHE ~MeXAy  (opmysioi  BemecTBa
MIPUHAJITICKHOCTHIO K OMIPEICIICHHOMY KJIacCy HEOPTraHUYECKUX COCIMHCHUM.
Kuacc BemiecTs: dopMyra BEUIECTBA:
1. oxcuasl a) HNO;
2. OCHOBaHUS 0) P,Os
3. KHUCIIOTHI B) Fe(OH);
4. comm r) Mg(NO3);
B3. YcraHoBHATE COOTBETCTBUE MEXKAY PEAr€HTAMHU U HA3BAHUEM ITPOLYKTOB
peakiuu
PearenTol IIpOoIyKTBI peakimu
1) BaCl; + Na,SO, = a) = xyopuy Oapus + Boja
2) BaO + HCI = 0) = HuTpar OGapwus + BoJa
3)Ba+ H,0O= B) = TUAPOKCH]T Oapus + BOAOPOT

4) Ba(OH), + HNO3 = ) = cyabdar Oapust + XJ0pu HATPHS

B4. MaccoBas noiis kuciiopoja B cepHoit kuciote H,SO4 paBHa ...%

Yacrs C.Cl. Hanniure ypaBHEHUSI TPAKTUYECKUA OCYIIECTBUMBIX XUMUYECKUX

1.
C2

u

€ro

peakimii. YKaKuTe TUIbl XUMUUECKHUX peakiuii. Beibepute peakinio oomMeHa u

3allMIUTC €€ B MOJICKYJIIPHOM M HOHHOM BHAC.

Cu+0,= 2.Cu0O+H,O=  3.CuO +H,SOs= 4.CuSO4+ NaOH =

. Beruncnure maccy okcusia Meiv, BCTyIuBIIEH B peakiuio ¢ 250 r cepHoi
KUCJIOTHI.

2 BapHAHT

Yacrtb A. Boioepume ooun npasunivnslii omeem:
A1l. BeiGepute npaBUiIbHBIN BApUAHT OTBETA.
Xnopua-uoHbl 0OHAPYKUBAIOT:
a) pacTBOpPOM cepelpa HUTpaTa BOAHBIM;
0) pacTBOpoM cepebpa HUTpaTa B IPUCYTCTBUH aMMHUAKa;
B) pacTBOpPOM cepedpa HUTpaTa B MPUCYTCTBUU KUCIOTHI a30THOM;
') pacTBOPOM cepebpa HUTpaTa B MPUCYTCTBUH KUCIIOTHI CEPHOM;
1) paCTBOPOM HATpUSI HUTPUTA.
A2. JlaiiTe mpaBUJIbHBIN OTBET.

dapmarieBTy HEOOXOAMMO MIPUTOTOBUTH SY0-HBIii pacTBOP OAA, KOTOPBIN
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UCIIONB3YIOT 111 00paboTku paH. Kakoit o0beM pacTBOpa OH MOXKET
npurotoBuTh U3 10 T KpHUCTaIMYECKOTO HO/1a, €CIH MII0THOCTH PacTBOpa
noikHa ObITE 0,950r/Mi1?

A3. [Ipu noMo1m MeTaNInyecKOl XUMUUECKOU CBS3M 00pa30BaHO
BEILIECTBO: a) KUCIIOpoJT  O) MOBapeHHas CoJib  B) M€b TI') BoJAA

A4. BeniecTBo, B KOTOPOM cepa MPOSBIISIET CTENIEHb OKUCICHUS +4, MeeT
dbopmyiy:

a) H,S 6) SO; B) SO; F) Na S
AS5. BemectBo, umeroiee hopmyiry NaNOs, HazbiBaeTcs:

a) KapOoHaT HATPUs 0) HUTPUT HATPUS

B) XJIOpUJ HATPUS ') HUTpaT HaTpHsl

A6. Psin popmyit, B KOTOPOM BCE BEIIECTBA SIBISIFOTCS OKCUIAMU:
a) ZnO, ZnCl, , HCI 6) SOz, MgO, CuO

B) KOH, K ,0, MgO r) HNO;3, P05, NaCl

A7.O06mas popmyia OCHOBaHUS BBIPAKEHA yCIIOBHOM 3aIIUCHIO:

a) Me(OH), 0) HAc B)MeAc r) HOH

A8. YKa)kHUTE NPaBUIBHYIO MOCIEA0BATENBHOCTD AEUCTBUM NPH Pa3ICIICHAN
CMECH TOBAPEHHOW COJIM U PEYHOIO IMeCKa:

a) BellIapuBaHue, GUIbTPOBAHKUE, PACTBOPEHUE B BOJIE

0) puibTpOoBaHUE, BEIIAPUBAHUE, PACTBOPEHUE B BOJIE

B) PaCTBOPEHHUE B BOJIE, BbIITApUBaHUE, (PUILTPOBAHUE

I') paCTBOpPEHHE B BOJIE, (GUILTPOBAHUE, BEIIAPHBAHUE

A9. YpaBHeHHe peakinu oOMeHa:

a) CaO+Si0O,= CaSiO3 0) FeS+ 2HCI=FeCl +H; S

B) 2 KC103 = 2KCI+ 30, F) Mg+ 2HCl= MgCl o+ Hy

A10.C pactBopom ruapokcuaa Hatpusi NaOH B3anmopaeiicTByeT BeIecTBo,
dbopmyIia KOTOPOro:

a) HClI ©6) MgO B)KOH r)Mg

A11. Kakue noHbl 00pa3yeT mpu AMEKTPOTUTHIECKOM JUCCOITUAITTT
BerecTB+0 Hy SO400. + 2.
ayH mw SO 6)2H u SO
4 4

B) 2H°u SO,* r)2H'u S%# u40*
A12. Kakoe kpaTkoe HOHHOE YpaBHEHHE OTOOpaXKaeT CYITHOCTh IIpoliecca
NaOH + HCI = NaCl + H,0O
a) H"+ OH=H 0 0) NaOH + H" =Na*"+ H ;0
B) 2H™+20H =2 H,; 0 r) OH + HCI=CI+ H ;0
A13. B3aumoieiicTBHIO HUTpaATa cepedpa U XJI0puJia HaTPUsl OTBEUACT
KpaTKoe MOHHOE YpaBHEHUE

a) NO -+ Na* = NaNO 6) AgNO + CI'= AgCl + NO -
3 3 3 3

B) Ag* + NaCl — AgCI + Na* r) Ag® + Cl- = AgCl
A14. Breibepute cxeMbl MpeBparieHunii, B KOTOpbIX ¢hocdop sSBaseTcs

BOCCTAHOBUTCIIEM:
a)P? P G)P*— P B)P*— P2 )P P
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A15. KonmgectBo BemiecTBa N, coorBeTcTBYIOIIEe 36 T Boabl HoO

a)l mosb 0) 2 Mmomb  B) 3 MOJIb r) 5 MOJb

Yactp B. Bl. Cxema pacrnipeeiieHus 3JSKTPOHOB I10 CJIOSIM aToMa
XUMHUYECKOTO 3JIeMeHTa — 2,8,7. Xumudeckas (opmyJia BBICIIIET0 OKCHIA TOTO
DJIEMEHTA ...

B2. VcraHoBHUTE COOTBETCTBHE MEXAYy POpMyJIOH  BemieCTBA U €ro
MPUHA]JISKHOCTBIO K OIPEICICHHOMY KJIacCy

HEOPTaHUYCCKUX COCTUHCHHH.

Kitacc Bemiecrs: DopmyJia BELIECTBA:

1) oxcuapl a) NaOH

2) OCHOBaHHUS o) HCI

3) KHCIIOTBI B) CaO

4) comu r) NaNOj3

B3. VYcraHoBuTe COOTBETCTBHE MEXKAY (QparMeHTaMH MOJICKYJISPHBIX
ypaBHEHHIA UKPATKHUMH WOHHBIMH ypaBHECHUSIMH dparmMeHT
ypaBHeHHMs  KpaTkoe HOHHOE YpaBHEHHUE

1) CaCl ;+ K, CO; — a) Ca?* + COz* — CaCO;

2) SO3 + NaOH — 0) 2H" + 20H— 2H,0

#) ReQE HHacP > B0 1 2508 HHQ
2 3 3 2 2

B4.MaccoBas gons kuciaopoaa B a3oTHoi kucinore HNOj3 paBHa... %

Yacrp C. Cl. Hanummre ypaBHEHHs MPAKTUYECKHU OCYIIECTBUMBIX PEAKIIMN.
VYkaxuTe TUIbl XUMUYECKUX PeaKIuil. 3aluIlUTe PEeakIuio MIOHHOTO 0OMeHa B
MOJIEKYJIIPHOM U MOHHOM BHJIC.

1.Mg+0;= 2.MgO +H,SOs= 3.MgSO,s+NaOH= 4.Cu+HCI=

C2. Onpenenute Maccy kapoOonarta kanbiusa CaCOs, 0 ypaBHEHUIO
xumudeckon peakuuun: CaCOz = CaO + COg, ecnu npu €ro TEpMUYECKOM
pasnoxxkeHuu Boeiaensercs 45 mutpoB yriaekucaoro raza COx.

3 BapuaHT

Yacrte A. Boibepume 00un npasuivHvlil omeem:
Al. B aToMe XMMHUYECKOTO AJIEMEHTA, PACIOJIOAKEHHOTO B 3 nepuoje, V
rpyI1e, TIaBHON MOArpyTIe, 001ee YicIo JISKTPOHOB paBHO: a) 3 0) 5 B)
15 )31
A2. DneMeHT, B siipe aToMa KOTOPOTO COJAEPKUTCA 9 MPOTOHOB:
a) kucioponx ©0) yriepon  B) Oepwiuii 1) GTOp
A3. KoBaneHTHYO NOJISIPHYIO CBSI3b UMEET
a)Sg 6)03 B)KyS r1)H)S
A4. CreneHb OKUCTIEHUS CEPBI B COEAMHEHUH +6, numeeT popmyiy: a) H,S  0)
SO; B)CaS 1) SOs
AS. BemectBa, popmynsl koTopsix Fe;Os u FeCly, ABnstoTcs COOTBETCTBEHHO:
a) OCHOBHBIM OKCHJIOM U OCHOBaHHEM 0) aM()OTEPHBIM OKCHIOM U KUCTIOTON
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B) aM()OTEPHBIM OKCHUIOM U COJIBIO

I') KUCIIOTOW U aM(OTEPHBIM TUAPOKCUAOM

A6. HenpasuibHO HanrcaHa (opmyJia OCHOBAHHUS:

a) Ca(OH), 6) NaOH B) Li(OH); r) Ba(OH),

A7. Oxcun pocdopa (V) P,Os pearupyer c:

a) HATpUEM 0) okcugom cepsl (IV)  B) cepHOM KHCIOTOM
I') TUAPOKCHUIOM HATPHUSI

AS8. Boibepute HenpaBUIIbHOE CYXKICHUE:

a) KUCJaopoj — ra3 06e3 11seta 0) 030H UMeeT 0JieTHO-(PHOJIETOBBIN
I[BET B) KUCIOPOJ UMEET rOTyOOBaThIM LIBET

') 030H UMEET «3arax rpo3bh»

A9. Cxema peakyuy 3aMeEICHHUS:

a)Cu+ 0O, — CuO 6)CuSO4+Zn — ZnSO,4 + Cu

B) KOH + HCl - KCl + H,0O 1) CaCO3; — CaO = CO,
A10. K xXuMHU€CKUM SIBIICHUSIM OTHOCUTCSI:

a) T1aBjeHue napapuHa 0) ropeHue OeH3MHA

B) TOPEHUE JIEKTPUUYECKOM JJaMIIbl  T) 3acaxaprMBaHUE BapECHbs
A1l. Kakue noHbsl 00pa3yroTcs MpHu AIEKTPOTUTHIECKOM
JCCOLIMAIIUM CEPHUCTOU kuciaoTel HoSOs3:

a) 2H" u S* 6) H* u SO % B) 2H'm 4S0O%? 1)2H" u SO *
3 3

A12. BeibepuTe KpaTkoe HOHHOE YpaBHEHUE JIJIsl pEAKIIUU:
H,SO, + BaCl, — B&SO4L + HCI

a)H" +SO % - BaSO +H*  6)Ba?+ SO % — BaSO |
4 4 4 4

B) BaCl, + 2H* — Ba?" + 2HCI r) Ba?* + 2CI- — BaCl,
A13.Boansiit pacTBOp opTOHOCHOPHON KUCIOTHI PEAarUpPyeT € KaXKIbIM U3
BEIIECTB
a) Cuu Na;CO3 6)Na,COszu K B)Agu NaOH 1) Na;COszu C
A14. OcymiectButh npeBpaiierre Ph(NOs), — PbS moxHO ¢ momonipo
a) cynb(uaa Hatpusi 0) cynab(uTa Kaaus B) CEPHUCTON KUCIOTHI T) OKCHJIA
cepbi(1V)
A15. Yucno monekya N B 1 mose CO3:
a) 12-102 ©)6:102 B)42:102 1) 6:10%
Yacms B. Bl. DnemeHT, cxeMa CTpOEHUS 3JIEKTPOHHOM 00070YKH KOTOPOTO
2e, 8¢, 4e B cocTaBe aTOMa UMeeT HEUTPOHOB 10 - ...
B2. B nepeune BemiecT, (hOpMyJibl KOTOPBIX
A.NaySiO3 B.HySiO; B.KCl T.CaO /[.MgSO, E.NaOH
k coasim otHocsaTesa: 1) ABE  2) BI'E  3) ABJl 4) BAE
dopMyIia KakOH COJIM COOTBETCTBYET HA3BAHUIO — XJIOPUJT Kaus?
B3. YcranoBute COOTBETCTBHE MEX/Y UCXOIHBIMU BEIIECTBAMU U MPOTYKTAMH PEAKIIH
Hcxoanblie BemecTsa IIpoaykThl peakuumn
1) consHas kuciaoTa + TuaApokcua HaTpusi— A, ... — H,S
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2) cepa + BOJOpOI— b. ... = P,0Os
3) Na,S + CuCl, — B.... = NaCl + H,O

4) xucnopon + dochop — I'....— CuS+NaCl

B4. MaccoBas 105151 KpeMHUSI B KDEMHHUEBOM KUCIIOTE ... %.

Yacrs C. Cl. Hanummre ypaBHEHUS PAKTUYECKHU OCYIIECTBUMBIX
XUMHUYECKUX PEaKIUid. YKaX)UTE TUIIBI XUMUYECKUX peakiuii. Beioepure
peakiuio 0OMeHa U 3aMUIINUTE €€ B MOJICKYJISIPHOM U HOHHOM BUJIE.

1.Zn + HySO,4 = 2.ZnSO4 + NaOH = 3. Na;O + KOH = 4.Zn(OH),| =

e

C2.Ilo ypaBuenuto peakiuu KyCO3; +Ba(NOsz), =BaCO; + 2KNOs
BBIYKCIIUTE MAcCy OCaJKa, BBIMABIIETO MPU B3aMMOJICUCTBUM KapOoHaTa Kayus
K2CO3 co 170 r pactBopa Hutpata 6apus Ba(NOs3); .

4 papuaHT

Yacrtb A. Boitoepume o0un npasuibhlii omeem:
A1 BriOepuTte npaBuiIbHBIM BapUaHT OTBETA.
[Ipu3HaKoOM NMPOTEKaHUSI XUMHUYECKOW PEAKIIUU MEXKTY XJIOPUAOM aMMOHUS U
TUAPOKCUIOM KaJbIUsl SIBIISETCA:
a) OTCYTCTBHE 3aIlaxa;
0) U3MEHCHUE 1BETA,
B) BBITIQJICHUE OCAJIKA;
T') BBIJICJICHUE Ta3a.
A2. JlaliTe TpaBUJIbHBIN OTBET.
Boruncnute MacCoBYyIO 1010 aTIOMUHUS B CyJIb(aTe aTFOMUHMUSL.
A3. KoBaJIeHTHYIO MOJISIPHYIO CBSI3b UMEET:
a)O; 6)S0O3 B)Cu T1)K2S
A4. JlaiiTe MpaBUJIbHBIN OTBET.
CBs13b B METaJUIaX U CILIaBaX Ha3bIBAETCS
AS. ®opMyna a30THOW KHUCJIOTHI:
a) st 6) HNO3 B) H3PO4 F) H2804
A6. Bemiecta, popmyiibl kotopbix CO, u Fe(OH)s sBisitoTCS COOTBETCTBEHHO:
a) OCHOBHBIM OKCHJIOM U OCHOBaHHEM  0) aM(OTEpHBIM OKCHIOM U COJIbIO,
B) aM(OTEPHBIM OKCUJIOM U OCHOBAHUEM,
I') KUCJOTHBIM OKCHUJIOM U aM()OTEPHBIM THIPOKCHIIOM
A’7. UcTouHMKaMU 3arps3HEHUs OKPYKAIOIIEN CPeabl ABISIOTCS:
a) TETUIOBbIE ANEKTPOCTAHLIUU U METAJLTYPTUYECKUE PEITPUITHS
0) XMMHYECKHE 3aBObI ¥ 3aBOJIbI 110 CKUTAHUIO MyCOpa
B) aBTOMOOWJIbHBIN 1 aBUAIIMOHHBIA TPAHCIIOPT
T') BCe MepevrcieHHbIe 00JIaCTH ACSITEIbHOCTH YeI0BEKa
A8. CepHas KHCIIOTa HE PEarupyer:
a) Zn 6) NaOH B) HCI 1) CuCl,
A9. [Tpu3HaKOM XMMUYECKOUN pEaKUU HE SBIISETCA:

a) oOpa3oBaHue ra3a 0) BEINAJICHUE OCATKa
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B) MCIIAPEHUE KUJKOCTH T') U3MEHEHHUE I[BETa
A10. Beibepute ypaBHEHHUE ANEKTPOTUTHICCKOMN UCCOIHATIIH
st cyabdara xpoma (III) Cry(SO4)s:

— Cr3* 2- — 203+ -
HEHEBY = EF 2 R0 PGHEO AT 150

20 43 4 20 43 4
Al1l. B coOTBETCTBUU C COKpAIlIEHHBIM HOHHBIM YpaBHEHHEM
H*+ OH" = H,O MoryT B3anMoaeiicTBOBATh BelllecTBa, (hOPMYJIbI KOTOPHIX:
a)K3PO4 + Na,SO4 6) Na,O + HCI

B) HCI + NaOH r) H3PO,4 + Al(OH);
A12. Kakoe ypaBHEHUE COOTBETCTBYET PEAKIIUU PA3IIOKEHUS?

a)MgO + CO,—MgCO; 0) FeCl; + 3NaOH—3NaCl + Fe(OH);
B) 2Nal + Br,—2NaBr+ 1, r)2AgBr— 2Ag + Br;

A eSS ST SR SRS O LB B+
3 2

3O - H,0 + K* T)H*+NO - +0,H =H.0 + NO

A14. Cokpauiennoe nonsoe ypasaenne®NH — + OH?= NH 3+3 HO
4 2

COOTBETCTBYET B3aMMOJICHCTBHUIO: a) aMMHaKa C BOJIoM O) HUTpaTa aMMOHUS
C BOJIOW B) cylb(haTa aMMOHUS C TUJIPOKCUIOM Kallds T) XJIOPUJA aMMOHUS C
TUAPOKCUIOM IIUHKA
A15. Onpenennrte MaccoBYIO JOJIO COJIM B pACTBOPE, MOTyYECHHOM
pactBopenuem 25 t conu B 100 r BogbIL:
a) 0,25 (25%) 0) 0,22 (22%) 8) 0,20 (20%) 1) 0,18 (18%)

Yacre B. Bl. 3anumuire XuMrU4ecKuil 3HaK, TOPSAIKOBBIA HOMEp, HOMEP
NepUoJa U IPyMIibl, KOJIMYECTBO MPOTOHOB, HEUTPOHOB U AJIEKTPOHOB JJISI
3JIEMEHTA, aTOMY KOTOPOTO COOTBETCTBYET CXEMaA CTPOEHUS SIIEKTPOHHON
00oiouku: 2e, 8e, 8e,2e.

B2. YcranoBute cooTBeTCTBUE MEXAY (HOPMYJION BEIIECTBA M KJIACCOM
HEOPraHUYECKUX COETUHEHUM.

dopmyJia BelecTrna Kiacc coennHeHun

1. Cu(OH), a) OKCHUJIbI

2. Na,O 0) KUCIIOTHI

3. HNO; B) OCHOBAHMUSI

4. CaSOq T') COJH

B3. YcranoBuTe COOTBETCTBUE MEXK/y pEareéHTaMH U IPOIyKTaMH1
peaKkuuu:

PeareHTnl: IIpoayKThl peaKknmu:
1. Al+HCl — a) — CU(OH)2 + Na,SO4

2. KOH + H,SO, — 6) — A|C|3 + H,

3. CuSO, + NaOH — B) — K»SO, + H,0O

4. Mg+ 0; — r) — MgO

B4. Onpenenute maccy B rpammax 3,5 MOJIb BOJIBI.
Yacrp C. Cl. Hanumnre ypaBHEHUS TPAKTUYECKU OCYIIIECTBUMBIX PEAKIIUMA.
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VYKaXuTe TUIIBI XUMUYECKUX peakiuii. BeiOepure peakinio oOMeHa 1 3aluIInTe

€€ B MOJICKYJISIPHOM U HOHHOM BHJIE.

1.Na+Cl; =

2. Na,O + H,0 =

3. NaOH + H,SO4 =

4, Ag + H,SO, =

C2. ITo ypaBuenwuro peakiu 2HNO3 + Ca(OH), = Ca(NOs), + 2H,0
paccumTtaite Maccy ruapokcua kaiabims Ca(OH),, HeoOxomumMoro s peakiuu
¢ 12,6 rp a30THOI KUCIOTHI.

OTBeTHI HA 3aJaHusd C BI)I60pOM OTBCTA

Ne 1 2 4 5 6 7 8 9 10 | 11 (12 | 13 |14 |15
3a0
aHU
A
Bapuant 1 ~ 0 B B B a a a r B 0 B a B
= | O
B [
AR
25 [ 1%
e
1k
v =8 +
o o>
Bapuanr 2 B B 0 r S a r S a o a S B o
o
N
Bapuanr 3 B r r r B B r B S 0 § § r 0
Bapuanr 4 | 1wio B 0 |[veran| o r r B B r r B B a
,HBI JIN4eC
KoM
OTBeTHI HA 33JIAHKS C KPATKUM OTBETOM
Ne 3amanus 1 2 3 4
Bapwuant 1 8 16, 2B, 3a,4r | 1r,2a, 3B, 40 65%
Bapuanrt 2 Cl,0, 1B, 2a,30,4r | la, 28, 30, 4r 76%
BapuanT 3 14 3.ABJ,. B | 1s,2a,3r,40 36%
Bapuanr 4 Ca; 20; 4m., 2 tp, 20p, 1B, 2a, 30,41 1B, 2r, 30, 4r 63
20n. 20e
OTBeThI Ha 3a7aHUS C Pa3BEPHYTHIM OTBETOM
1 BapuanT
3amanue Cl
CopeprkaHre BEpHOTO OTBETA (JIOMYCKAIOTCS MHBIE ()OPMYIIUPOBKHU basns
OTBETA, HE MCKAKAIOIIUE €0 CMBICH)
2Cu + O, =2Cu0 1
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CuO + H,S0O,= CuS0O, +H,0

CuSO4 + 2NaOH = Na,SO,4 + Cu(OH)zg
Cu?* + 8042' +2Na* + 20H = 2Na* +'S 42 + Cu(OH) J

Cu?* + 20H = Cu(OH)2|

Hazpanus Bcex BCIICCTB U THIIBI peaKum”I

MakcuMaJibHbIN OaJut

I e ) L

3amanue C2

ConeprkaHue BEpHOTO OTBETA (JIOMyCKAaIOTCs HHbIE POPMYITUPOBKH OTBETA, HE
MCKa)KaIOIIHE €T0 CMBICT) WM pelIeHUe Yepe3 MPOIOPIHU

bamiel

CuO + H,S0O,= CuSO, +H,0
M (CuO) = 80 r/momab, M(H2S04) = 98 rp/moin
OtBet: m (CuO) =204 rp

MakcuMasibHbIN 0aJuT

OTBeThI Ha 3a1aHUS C PA3BEPHYTHIM OTBETOM
2 BapuaHT
3amanue Cl

ConeprkaHre BEpHOTO OTBeTa (JOIMyCKatTCs HHBIE (hOPMYJIUPOBKH OTBETA,
HE UCKaKAIOIIHNE €r0 CMBICI)

bamibel

2Mg + O, = 2MgO

MgO + H,S0; = MgSO; + H,0

MgSO4 + 2NaOH = Mg(OH).| + Na,SO4
Mg? + SO * + 2Na" + 20H = Mg(OH) |+2Na*+ SO

Mg?* + 20H = Mg(OH),|

Ha3Banwus BelecTB, TUIBI XUMAYECKUX PEAKIIUT

MaxkcuMabHbIN 0aJi1

olRrk P Rk~

3amanue C2

Coneprxanue BepHOTO OTBETA (JOMYCKAIOTCS HHBbIE (POPMYITHUPOBKH OTBETA,
HE MCKaXaloIlUe ero CMbICH)

bamiel

CaCO; = CaO + CO;
M(CaCOs3) = 100r/moine ~ V(COy) =45n

m(CaCOs3) = 200,89rp

MakcuMabHbIN 0aJL1

Wk ke

OTBeThI Ha 3aJaHUS C PA3BEPHYTHIM OTBETOM
3 BapuaHT
3aganue Cl

CopeprkaHue BEpHOTO OTBETA (I0MyCKalOTCs MHbIE (hOPMYITUPOBKHU OTBETA,
HE UCKaXaloIlUe €ro CMbICH)

bamier

Zn + H,SO4 = ZnS0O4 + H»

ZnSO, + 2NaOH = Zn(OH?_zI 1+ Na,50,
Zn*+S0 7 +2Na"+2 OH "= Zn(OH)  |+2 Na*+S0 %

Zn?* +2 OH = Zn(OH), |

e ) L
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Zn(OH); |= ZnO + H,0 1

Ha3Banus BemiecTs, TUIBI XUMUYECKHUX PEaKITUH 1
MakcumanbHBIN O 6
3aganue C2
ConeprkaHue BEpHOTO OTBETA (JIOMyCKaIOTCA HHbIE (DOPMYIHPOBKU OTBETa, | bayibl
HE UCKa)XaIOIUe er0 CMBICH)
K,CO; + B&(NOg)z = B&COgl + 2KNO; 1
M(Ba(NO3),) = 261 r/moib M(BaCOs3) = 197 r/momb 1
Omeem: m (BaCOs3) =128 p 1
MakcumaabHBIN Oant 3
OTBeTHI Ha 3aJJaHUS C Pa3BEPHYTHIM OTBETOM
4 BapuaHT
3amanue Cl
CopeprkaHre BEpHOTO OTBETA (JI0IYCKAIOTCS UHBIE (POPMYIIUPOBKHU baye
OTBETA, HE UCKAKAIOIIUE €r0 CMBICI) 3
1.Na+Cl, = 1
2. Na,O + H,0 = 1
3. NaOH + H,SO,4 = B nonnom Buzae — 3 dayuia 3
Ha3zBanus BemecTs, TUTIBI XUMUYECKUX PEAKIUN 1
MakcuMaabHBIN Oat 6
3amanne C2
CopeprkaHue BEpHOTO OTBETA (J0MyCKAIOTCs UHbIE (POPMYIIUPOBKU OTBETA, HE bannsr

MCKaXXalOIIUEe €ro CMbICH)

HNO; + Ca(OH), = Ca(NOs3), + H,0O

M(HNO3) = 63 r/moib M(Ca(OH),) = 74 r/monb

Omeem: m (Ca(OH)2) = 14,8 rp

Wk

MakcuMaIbHBIN OaJLT
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