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OO61ure nooxeHus

Opranuzanys M HPOBEJEHUM IIKOJIBHOIO M MYHMIMIIAJIBHOIO 3TAalOB BCEPOCCUNCKOMN
OJIMMITNAJBbI IIKOJBHUKOB 0 XUMHH (Aaiee - Oaumiuana) oCylecTBISIETCSl B COOTBETCTBUN
¢ akTyanbHbIM [lopsiikoM mpoBeneHUs] BCEPOCCUIICKOM ONMMMITMABI IIKOJIBHUKOB, YTBEPKIECHHBIM
npuka3oM MuHHCTEpCcTBa oOpa3oBaHus M Hayku Poccuiickoit @enepanmu Ne 1252 ot 18 HOAOps
2013 r., ¢ U3MEHEHUSAMH, BHECEHHBIMM IpUKa3oM MuHucrepcTBa 00pa3oBaHUS U HAayKU
Poccuiickoit deneparuu Ne 249 ot 17 maprta 2015 r. (nanee — [Hopsinok).

HIkoAbHBIA ¥ MyHULIMNAIBHBIA 3Tanbl OIUMOHAABI [0 XUMUU JUIsl CTApPIIUX BO3PACTHBIX
napasuiesieii xKelaTelbHO MPOBOIUTE B 2 Typa (TEOPETUYECKUN U IKCIEPUMEHTANIbHBIN) B CPOKH,
ycraHoBieHHble lopsaxkom. KoHKpeTHple CpOKM U MecTa IPOBEIEHUS IIKOJIBHOIO U
MYHUIIMIIAJIBHOTO ATAlOB OIPEAEISIOT OpPraHbl MECTHOTO CaMOYIPABIICHHUS, OCYILECTBIISIOIINE
yrnpasieHue B chepe obpazoBanHusi. Cpok OKOHUAHHUS IIKOJBHOTO STama He mo3aHee 1 HOsAOpA,
MyHHULIUNIaTbHOTO — 25 nekaOps. JKemareabHO NpoBeAeHHE IIKOJIBLHOTO JTama B OKTIOpe,
MYHUIIUTIATBHOTO — B HOSIOpe, 4TOOBI B JIeKaOpe MOXKHO OBUIO HayaTh MOATOTOBKY YYAaCTHHKOB K
pEeruoHaNbHOMY STaly.

JUIMTEeNbHOCT, ~ TEOPETHMUYECKOTO  Typa  cocTaBisier He  Oomee 4 (4eTwIpex),

a J3KCIICpUMCHTAJIBHOI'O Typa — HC bonee 2 (I[BYX) aCTpOHOMHUYECKHMX YacoB. Eciu IIPpOBCACHUC

BKCHepI/IMeHTaJII)HOFO Typa Ha IIKOJBbHOM 3TaIll€ HEBO3MOXXHO, TO B KOMIIJICKT TeopeTqucxoro Typa
BKJIFOYAETCS 3a7a4a, TPEOYoIIasi MbICIEHHOTO SKCIIEPUMEHTA.

OnuMnuagHelii Typ BKIIOYAET B ce0s HEMOCPEACTBEHHO MPOBEACHHE COPEBHOBATEILHOTO
Typa B o4yHOH (opme, mudppoBaHue, MPOBEPKY pPEUICHUH YYaCTHHKOB, NEHMIM(PpOBaHUE, TOKa3
paboT, aneuIsIuio YIaCTHUKOB U TTOIBEJCHUE UTOTOB.

B Texkymem roay m3MeHeHHe 0aJUIOB MOCJ€e NMPOBEPKH BO3MOKHO TOJBKO B XOje
aneuiaunu. Ha nmokase pador 3ampemieHo M3MEHATh 0aJIbl Jaxe B CJIy4ae TeXHHMYECKHX
OIINOOK.

HpI/I HECOorjiaCuu C OHGHKOfI y‘-IaCTHI/IKI/I OJIMMITNAABI TOJI’)KHBI B HHCBMGHHOP'I q)opMe moaaTb
B JKIOpU 3asBJICHUE Ha ameJUISIIIUI0 O HECOTJaCHU C BBICTABJICHHBIMH OautaMu ¢ 0OOCHOBaHUEM

(IIpunoscenue 3). PaccMoTpeHUWe amneiuISIUU TPOBOAUTCS C Yy4acTHEM CaMOro y4YacTHHKa

OJIMMITHABI. Ilo pe3yiabTataM pPaCcCMOTPCHUA anejuiaiquu O HECOTJIaChuUu C BbBICTABJICHHBIMU
OaymmaMu KIOpHU NPHUHUMACT PCUHICHUC 00 OTKJIIOHEHHUH arneJunoun 1 COXpaHCHHUU BBICTABJICHHBIX

0a/ioB WM 00 YJOBJIETBOPEHUHM Aame/UIAIMU M KOppeKTUpoBke OamioB (Ilpunoxycenue 3).

Hpouez[ypa paccMOTpPCHHUA aneJIsIi Y4aCTHUKOB OJIMMITIHMAIbI, pa3pa6aTLIBaeTc51
NpeaAMECTHO-MECTOAUUCCKUMU KOMUCCUAMHU U YTBCPIKAACTCA OpraHOM MCECTHOTO CaMOyIHpaBJICHUA,

OCYIIECTBIISIIOLIUM yIIpaBiieHue B cepe 00pa3oBaHusl.



CocTaB y4aCTHHKOB

B mxomsHOM 3Tame OJIMMIIMaAbl Ha ,Z[O6p0BOJ'IBHOﬁ OCHOBC IIPUHHUMAIOT Y4YaCTHC
BCC JKCJIAOIIHEC, 06yqaloumec>1 B 5-11 kjmaccax. YYacTHHMKH IIKOJBHOI'O 3Tala B ImpaB€ peliaTb
3a1aHus JJis1 OOJiee CTapIInX MapaliesieH.

B MYHUIUIIAJIBHOM 3TallC OJUMIIUAAbl IPUHUMAIOT Y4aCTUC!

Y4aCTHHUKH IMKOJBHOI'O JTaIlla, Ha6paBu1He HeO6XOI[I/IMO€ KOJINYCCTBO 6aJ'IJ'IOB,
YCTAaHOBJICHHOC OpraHoM MECTHOI'O CaMOYIIPaBJICHHA, OCYIICCTBIIAIOIINM YIIPAaBJICHUC B C(bepe
o0pa3zoBaHus;

noOeuTeNy ¥ MPU3EPHI MyHUIUIIATBHOTO dTara OJIMMIINA/IBI IPEIbIAYIIEero yueOHOro roaa,
IMPOAOJIKAOIINUE o6yquI/Ie, KOTOPBIC BIIPABE BBIINIOJIHATE 3aJaHUA JJIA Ooiee CTapmeﬁ napauiciiu.

BLI60p napaJuieyin SABJIACTCSA OKOHYATCIBHBIM U COXPAHACTCS HA BCEX MMOCIICAYIOIINX 3TAallax

OJINMITHAAbI.

MeTtoauyeckasi 4acTh

Hpunuunbl cocmaeieHusl 0AUMNUAIHbIX 3a0aHuUil

3a)1aH1/1;1 OJIMMITHAIbI IIKOJBHOTO n MYHUIMIIAJIBHOT'O orana  J0JKHbI ObITh

OPUIrMHAJbHBIMH (p33pa6OTaHHbIMI/I METOAUYCCKUMHU KOMHUCCHUAMH, COOTBCTCTBYIOILICTO aTana).

3a OCHOBY MOT'YT OBITh B3SIThI 33JJaHUsl OJIMMITHA]] ITPOLLIBIX JIET, OIYOJMKOBAHHbBIE B COOpPHUKAX U
Ha UWHTEpHET moprajiax (cM. CHHCOK JuTeparypsl, HWHTepHeT-pecypcoB). [lomyckaercs
3alMMCTBOBaHUE MIPU YCIOBUHU, YTO YHCIIOBBIE 3HAUEHUS, IPUPO/Ia AaHUOHOB MJIM KaTUOHOB (TaM, T1ie
OHHU HE BayKHBI) OyAyT U3MEHEHBI, 33/1a4a JI0JKHA UMETh pelleHne, He IPOTUBOpeyalliee 3paBoMy
CMBICTTY.

IIpu pa3paboTke OMMMIMAIHBIX 3aJa4 BaXHYI DPOJIb UTPAIOT MedcnpeoMemHvle Ces3U,
MIOCKOJIBKY CEroJHS HEBO3MOXHO IPOBOJUTH IIOJHOLEHHBIE MCCIEA0BAaHUS TOJIBKO B OJHOU
o0nacTH Hayku, Heu30eXHO OyAyT 3aTpPOHYTBI CMEXKHbIE IMCLUUIUIMHBL. 3HAaHUSA MO (U3UKE,
Ouosoruu, reoyioruy, reorpa@uu M MareMaTWKe MPUMEHSIOTCS B PA3JIMYHBIX 00JAcTAX XUMUHU.
Takne «MexnpeIMeTHbIe» 3a/1a4i MOKA3bIBAIOT TECHYIO B3aMOCBSI3b €CTECTBEHHBIX HAYK.

OnumnuagHas 3ajada — 3TO €IUHOE Iiesioe. B Hee BXOAUT ycJIOBHe, pa3BepHYToOe
pelleHne, CHCTeMa OLleHMBAHUS.

YcaoBus 0TMMIUAHBIX 32/1a4 MOT'YT OBITH C(OPMYITMPOBAHBI [TO-Pa3HOMY: YCIOBHE
C BOIIPOCOM WJIM 33JJaHHEM B KOHIIE (TIPH 3TOM BOIPOCOB MOXKET OBITh HECKOJIBKO); TECT C BEHIOOPOM
OTBETa; 3a/aya, B KOTOPOW TEKCT YCIIOBUSI MpephIBaeTCs BOMPOCAMU (TaK 3a4acTyl0 CTPOSTCS
3a]]a4M Ha BBICOKUX YPOBHSIX OJIUMITUA/IbI).

OnuMmnuagHble 33a4K 110 XUMUUA MOYKHO Pa3JIeIUTh Ha TPU OCHOBHBIX TPYIIIBL:

Kau4C€CTBCHHBIC, paC‘-IéTHBIC (KOJ'II/ILICCTBCHHBIC) N OKCIICPUMCHTAJIbHBIC.
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B kauecmeennwvix 3adauax MoxeT NOTpeOOBATHCA: OOBSICHEHUE SKCIIEPUMEHTAIbHBIX
¢dakTOoB (Hampumep, H3MEHEHHE IIBeTa B pE3yIbTaTe pEaKIUH); paclo3HAaBaHHE BEIIECTB;
IIOJIyUEHUE HOBBIX COEJUHEHMM; MPEICKAa3aHWE CBOMCTB BEIIECTB, BO3MOYKHOCTHU IPOTEKAHUS
XMMHUYECKHX peakluil; onucaHue, OOBSACHEHHWE TeX WM WUHBIX SBJICHWH; pa3/ieleHue cmeceil
BELICCTB.

Krnaccudeckoii ¢popMoii KaueCTBEHHOW 3a7auu SBJISETCS 3aJlaHUe CO cxeMaMH (IIEMOYKaMuU)
npeBpameHuid. (B cxemax cTpenku MOTyT OBITh HAaIllpaBIIEHBI B JIIOOYIO CTOPOHY, HHOTA JTaXKe
B 00€ CTOpOHBI (B 3TOM Cllydae KaXKJIOW CTpEeJKEe COOTBETCTBYIOT J/IBA Pa3IMYHBIX YpaBHEHMS
peakuuii)). CxeMbl IpeBpalleHui BEECTB MOKHO KiIacCCU(ULUPOBATh CIEIYIOLUIMM 00pa3oM:

1. Tlo oObexTam:
d. HCOPTraHMYCCKHC,
b. opranunveckue;
C. CMCIIaHHBIE.
2. Tlo ¢opme «uemoukm» (CXeMbl MOTYT OBITh  JIMHEHHBIMH, pPa3BETBJICHHBIMH,
IUKJIMYECKUMHU ).
3. Ilo oOwemy u THUIY IPEIOCTaBICEHHON HH(DOpMALH

a. /[lanbl Bce BemiecTBa 0e3 yka3zaHMH yCIOBUN MPOTEKAHUS peaKIUii.

b. Bce wiam Hekoropwle BemiecTBa 3amM@poBaHbl OykBamu. PasHbie OyKBBI
COOTBETCTBYIOT Pa3HbIM BEILIECTBAM, YCIOBUS IPOTEKAHUSI pEakui HE YKa3aHBbI.

C. BemectBa B cxemMe MOJHOCTBIO WJIM YAaCTUYHO 3alIM(poBaHbl OYKBaMU U YyKa3aHbI
YCIIOBUS IPOTEKAHUS PEAKIINH U PEAreHTHI.

d. B cxemax BMECTO BEIIECTB JJaHbI AJIEMEHTBI, BXOJISIIME B COCTAB BEIIECTB,
B COOTBETCTBYIOIIMX CTETIEHAX OKHCIICHUS.

€. CxeMbl, B KOTOPBIX OpraHMYeCKHe BellecTBa 3aln(poBaHbl B BUE OpyTTO-(hOopMyI.

Hpyroit ¢opmoil KadecTBEHHBIX 3aJay SBISAIOTCS 33Jaydl Ha ONMCAaHUE XHMHYECKOTO
HKCIIEPUMEHTA (MBICIICHHBIN 3KCIIEPUMEHT) C YKa3aHUEM YCIOBUM MTPOBEIEHUS PEAKIIMM
Y HaOJIIOICHUH.

B pacuemnvix (konuuecmeennsvix) 3adauax OOBIYHO HEOOXOAMMBI PACUYETHl COCTaBa
BEIIIECTBA WJIM CMECH BEIIECTB (MAacCOBBIN, OOBEMHBIH M MOJIbHBIM MPOLEHTHI); pacuyeThl COCTaBa
pacTBopa (IIPUTOTOBJIEHHE PACTBOPOB 3a/laHHOM KOHIEHTpAllMU); pacueThl € HCMHOJIb30BAaHUEM
ra3oBbIX 3aKOHOB (3akoH ABorajpo, ypaBHeHue Knameipona-MeHnaeneeBa); BHIBOJ XUMHUYECKON
(opMyIbI BELIECTBA; PACUYETHI 10 XUMHUECKUM YPaBHEHHSIM (CTEXHOMETPUUECKHUE COOTHOIIEHUS);
pacyeThbl C MCIOJIb30BAaHUEM 3aKOHOB XMMHYECKOW TEPMOJAMHAMHUKH (3aKOH COXPAaHEHUsS dHEPTuH,
3aKkoH ['ecca); pacdeThl ¢ UCMOJIB30BaHNEM 3aKOHOB XUMUYECKOW KUHETHKH (3aKOH JeHCTBHS Macc,

npaBuno Baxt-['odda, ypaBHeHue AppeHuyca), pacdeTbl C HUCIOJH30BAHUEM KOHCTAHT



paBHOBECHSI.

Yame Bcero OJMMIIMAAHBIE 3aJaHUsd BKIIOYAIOT B Cce0S HECKOJILKO THIIOB 3a1ad,

T.€. SABIISIOTCS KOMOUHUpPoganuvimu. B 3a1aue MOXKET ObITh U30BITOK UITM HEJIOCTATOK JAHHBIX.

B cnydae n30bITKa MIKOJBHUK JIOJDKEH BBIOPATh T€ IAHHBIE, KOTOPhIE HEOOXOUMBI 1)1 OTBETA

Ha TIOCTAaBJICHHBIM B 3ajave BOMpOC. B ciyuyae HemocTtaTka MaHHBIX, IIKOJBHHKY HEOOXOIMMO
MOKa3aTh YMEHHUE TIOJIb30BAThCS WCTOYHHKAMHM CHPABOYHOW WHQPOpPMAIIMM U  U3BJICKAThH
HEOOXOIUMBIC IS PEIICHUS JaHHBIE.

[IpuMepamu 3a/1a4 SKCIIEPUMEHTAIILHOTO Typa SIBISIOTCS HEOOJBIITNE TPAKTUYECKUE PAOOTHI
Ha pa3JIMYCHHE BEIIECTB, HA MPOCTCHIIMK CHHTE3, Ha IMPUTOTOBJICHHWE DPACTBOpa C 3aJaHHOMN
KOHIIEHTpaLHE.

VYCoBUS 3KCIEPUMEHTAIBHBIX 3a7a49 JIOJDKHBI OBITh COCTABIICHBI TaK, YTOOBI y YJaIIUXCS
MOSIBUJICS WHTEPEC K SKCHEPUMEHTAIBHOW XUMHUH. J[JI TOCTHOKEHHsI ATOM Ield HeoOXOJaMMO
OCBOGHHE  yyallUMHCS  MpocTedmux  JabopaTopHbix  omepanuii. B dopmynupoBkax
OKCIIEPUMEHTAIBHBIX 3aJaHUi 005S3aTeNbHO JODKHO OBITh 3a/laHUe Ha OIMCAHHME BBITOJIHECHUS
IKCIIEPUMEHTA, HAOIOICHHSI IIPOUCXOIAIINX PEAKITNI U (OPMYITHPOBKY BBIBOJIOB M3 HAOIOCHHIA.

Meroaudeckue TpeOOBaHUS K OJUMITHAIHBIM 3aa4aM

3amava JOmHKHA OBITH TO3HABATENBHOM, OYIUTh JTFOOOIBITCTBO, YAUBIIATS.

Bonpocer onmuMmuagHON 3aadu TOJDKHBI OBITH CIOXKHBIMH, T.C. PEIIATECS B HECKOJIBKO
JIEUCTBHIH.

3amaya J0oKHA OBITh KOMOMHHMPOBAHHOW: BKIIIOYATh BOMPOCHI KaKk KayeCTBEHHOTO,
TaKk ¥ PacueTHOTO XapakKTepa; *ellaTelbHO, YTOOBl B 33jJaue COAepKalcs M MaTepual U3 APYrux
€CTECTBCHHOHAYUYHBIX JUCHHUILIMH. [l0 BO3MOXHOCTH W 3aJa4yd, W BOMPOCH JOJDKHBI OBITH
COCTaBJICHBI U COPMYIUPOBAHBI OPUTUHAIHHO.

Pemenue 3anaun 10KHO TpeOOBATH OT YYACTHUKOB OJUMIIHAABI HE 3HAHUS PEAKUX (DaKTOB,
a TIOHUMaHUs CyTH XUMHUYECKUX SIBICHUN U YMEHUS JIOTHUECKU MBICITUTb.

B 3amauax moNe3HO UCHONB30BaTh  Pa3lIMYHBIE  CIIOCOOBI  HA3BaHWW  BEIIECTB,
KOTOPBIC UCTIOJB3YIOTCS B OBITY U TEXHHKE.

Bompocer k  3amaue  JOMKHBI  OBITh  BBIACNEHBI, YETKO  CHOPMYIMPOBAHBI,
HE MOTYT JIOMyCKaTh IBOSIKOTO TOJKOBaHUsl. Ha 0OCHOBE BOIIPOCOB CTPOUTCS CUCTEMA OI[CHUBAHUSI.

Pemenue 3agau

Hamucatp pemreHue 3ajgadud He Jierde, 4eM CoO37aTh caMoO 3ajaHue. PerneHwe 0KHO
OpUEHTUPOBATh IIKOJBHUKA HA CaMOCTOSTENbHYIO PaboTy: OHO JOHKHO OBITh pPa3BUBAIOLINM,
oOydaromuM (03HAKOMUTENbHBIM). Ba)kHO, U4TOOBI 3a7aud MMENH OTPAaHUYECHHOE YHCIIO BEPHBIX
pEIICHUH, ¥ 3TH PEIICHUS JODKHBI OBITh Pa3BEePHYTHIMH, TTOIPOOHBIMH, JIOTHYCSCKH BHICTPOSCHHBIMU

M BKJIIOYAJIXM CUCTEMY OLICHHBAHUA.



CucremMa OLleHUBAHUA

Ee paspaboTrka - mpormecc Takoil k€ TBOPYECKHI, KaK HAMHMCAHWE YCIOBHSI U PEIICHUS
3amauyn. CucTemMa OIEHWBAHUS PEIICHUs 3a/la4ll OMMPACTCS Ha TOAJIEMEHTHBIM anamu3. OcoObie
CJIO)KHOCTH BO3HHMKAIOT C BBIOOPOM OILIEHMBAEMBIX 3JIEMEHTOB, T.K. 3a/laHUSl HOCAT TBOPYECKHIA
XapakTep M IyTell MOJy4eHHUs OTBETa MOXKET OBITb HECKOIbKO. TakuM oOpa3oMm, aBTOpaMu-
pa3paboTuMkamMu  HEOOXOJMMO BBISIBHTH OCHOBHBIC XapaKTEPUCTHKH BEPHBIX  OTBETOB,
HE 3aBUCAIIUE OT MyTeH PElIeHUs], MM PACCMOTPETh U OIICHUTh KAXKIBIA U3 BOSMOKHBIX BapUAHTOB
pemenus. CucTeMa OLIGHOK JOJDKHA OBITh THMOKOW M CBOJUTh CYOBEKTHBHOCTH IPOBEPKH
K MUHUMYMY. [Ipu 3TOM OHa 10MKHA OBITH YETKO JETEPMUHUPOBAHHOI.

PexoMengamuu 1o pa3paboTKe CUCTEMBI OLICHUBAHUS:

1. Pemenus 3aa4u JODKHBI OBITH Pa30UTHI HA SJIEMEHTHI (IIIATH).

2. B xaxnaom 3amaHuu Oaibl BBICTABIAIOTCS 3a KaXKABbIA d1eMeHT (miar) pemieHus. [Ipuyem
O0amn 3a OOUH IIar pemieHuss MOXeT BapbupoBatbcs oT 0 (pemieHue
COOTBETCTBYIOIIETO dJEMEHTAa OTCYTCTBYET WJIM BBIIOJHEHO TOJHOCTHIO
HEBEPHO) /10 MAaKCUMaJIbHO BO3MO>KHOTO Oalyia 3a JaHHBIH II1ar.

3. bannsl 3a npaBUIIBHO BHIMOJIHEHHBIE JIEMEHTHI PELICHUS CyMMMPYIOTCS.

4. laru, HAEMOHCTPUPYIOIIME YMEHUE JIOTUYECKH pacCyX AaTh, TBOPYECKH MBICIUTH,
MIPOSIBIIATH MHTYUIIUIO OIEHUBAIOTCS BBIIIE, YEM T€, B KOTOPBIX IMOKa3aHbI 00jIce
MPOCTBIC  yYMEHHS, BJIaJeHUE (POPMAIBHBIMU  3HAHUSMH, BBITIOJHCHHE
TPUBUAIBHBIX PACUETOB H JIp.

CymmapHbIil 6art 3a pa3IuyHbIe 3a/1aHusl («CTOMMOCTBY» KaXKJIOTO 3aJjaHus) He 00s13aTeIbHO

JOJIKEH OBITh OIHNHAKOBBIM.

Hpumepmm memamuka 3a0aHull WKO/bHO20 U MYHUYUNA/IBHO20 9manoes

3ajaHus IIKOJBHOTO W MYHUIMIAIBHOIO H3TalloB I€J1ecO00pa3Ho  pa3padaThIBaTh
JU194 BO3pACTHBIX Mapajulenel: MKoJbHBIN 3Tanm — 5-8, 9, 10 u 11 kiaccel, MyHUIIMNAIBHBIN JTal —
7-8,9, 10, 11 xmaccel. [ns kaxxaoi mapasienu pa3padaTbiBacTCsl OJJMH BapUAHT 3a/IaHUM.

Jas yyamuxest 5-8 kiaccoB oluMMIIMana MO XMMHUHU JOJDKHA OBITH B OOJBIIEH CTENEHU
3aHMMATeNbHOM, YeM TpaJuIMOHHOH: B OTJIMYHME OT KJIACCHUECKOM (HOpMBI MpPOBEACHUS
ONTUMITHAJIBI (TEOPETHYECKH W OSKCIIEPUMEHTAIBHBIA Typ), B JaHHOM CIIy4ae pPEKOMEHIyeTCs
urpoBas (popma: oMMIIMaga MOXKET OBITH MMPOBEJCHA B BH/IE BUKTOPUH U KOHKYPCOB XUMHUYECKOTO
COJIepKaHUs, BKIIOYAIOLIHX:

1. smeMeHTapHBIE JTaOOpaTOpHBIC Omeparuu (KTO TOYHEE B3BECUT WM H3MEPHUT O0BEM,
KTO TOYHEE W aKKypaTHee OTOepeT HEOOXOMUMBIH 00BEeM JKUAKOCTH, KTO OBICTPO, NMPH 3TOM
aKKypaTHO M TOYHO MPHUTOTOBUT pPACTBOP 3a/JaHHOW KOHLEHTpAlMd WU pa3feluT CMeCh

Ha KOMIIOHEHTHI);



2. IPOCThIE XUMUYECKHE OMBITHI, CBA3AHHBIC C )KU3HBIO: TAIEHUE COJIbI YKCYCHOU KHCIIOTOM,
Pa3JIOKEHHE XJIOPUJAa aMMOHHS, U3MEHEHHE 1[BETA MPUPOJHBIX HHANKATOPOB B KUCIION
Y LIEJIOYHOM Ccperie.

K moxaroroBke TtypoB mis  oOydaromuxcss S5-8 KIAcCOB JKEJIATENbHO IPHUBJICKATH
CTapIIEKJIACCHUKOB.

Conep:kanue 0JIUMIIMAIHBIX 3aaHuid ydammxcs 9-11 kiaaccoB

OnuMnuagHbie 3a7]a4M TeOPeTHYeCKOr0 Typa OCHOBAaHbI HA MaTepuaie 4 pas3/iesioB XUMUH:
HEOPraHWYECKOW, aHATUTHYECKOW, OpraHndeckord u (usmdeckoil. B conmepkaHuum 3a1ad JTOHKHBI
COJIEpKAThCs BOIIPOCHI, TPEOYIOIIME OT YYAaCTHUKOB CICAYIOIINX 3HAHUI U YMEHHUIA:

N3 pa3nena HeOpraHMYeCKON XUMUU:

- HOMEHKJIaTypa;

- CTPOCHHUE, CBOMCTBA M METOJbl IMOJYYCHHS OCHOBHBIX KJIACCOB COEIMHEHHM: OKCHUJOB,
KHUCJIOT, OCHOBAHUM, COJICH;

- 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUNW B COOTBETCTBUU
C MIEPUOJIUYECKUM 3aKOHOM.

N3 paznena aHaATUTUYECKON XUMHUM:

- KAYECTBEHHBIC PEAKIIMH, HCIOJIB3YIOMMecs i OOHApyKEHUsT KAaTHUOHOB M AaHHOHOB
HEOPraHUYECKUX COJICH;

- IPOBEJICHUE KOJUYECTBEHHBIX pAaCYETOB IO YPaBHEHUSAM XHUMHUECKHX PEaKIMi
(cTeXHOMETPUYECKHE KOJUYECTBA PEAreHTOB, H30BITOK-HEIOCTATOK, PEAKIUU C BEIIECTBAMHU,
COJIep>KalMHI UHEPTHBIE TIPUMECH );

- UCTIOJIb30BaHME JTAHHBIX 10 KOJMYECTBEHHOMY aHAIIU3Y.

U3 paznena opraHM4ecKOr XUMHH:

- HOMEHKJIaTypa;

- U30MeEpUs,;

- CTPOEHHUE;

- MOJyYE€HHE W XUMHYECKHME CBONCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COEIMHEHUU
(ankaHOB, NMUKIOAIKAHOB, aJKEHOB, AJIKMHOB, apEHOB, T'aJIOTCHIPOU3BOIHBIX, AMHUHOB, CIHPTOB
U CHOJIOB, KAPOOHMIILHBIX COCTUHEHUH, KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3(DUPOB, NIENTHIOB);

N3 paznena pusnyeckoin XumMumu:

- CTPOEHHUE aTOMOB M MOJIEKYI,

- TUIBI U XapaKTEPUCTUKU XUMUYECKOH CBSI3H;

- OCHOBBI XUMHYECKOW TEPMOJTMHAMUKH U KHHETHKHU.

[Ipu cocraBneHUM 3aJaHUl MPAKTHYECKOr0 Typa HEOOXOJMMO BKIIIOUATh B HHUX 3a/IaHUs
TpeOyIoIIHe UCIIOIb30BAHUS CIEAYIOIINX MPOCTHIX IKCIEPUMEHTATBHBIX HABBIKOB:

- B3BEUIMBaHUE (AHAITUTUYECKUE BECHI);



- U3MepeHrne OObEMOB JKHUIKOCTEH C MOMOIIBLI0 MEPHOTO NMIUHAPA, MUTMETKU, OIOPETKH,
MEPHOU KOJIOHI;

- IPUTOTOBJICHUE pACTBOpPa M3 TBEPJOTO BEIIECTBA M PACTBOPUTENS, CMEIIMBAaHUE
1 pa3baBjieHUE, BhIMIAPUBAHUE PACTBOPOB;

- HAarpEeBaHWE C TIOMOIIBIO TOPEIKH, JJICKTPUYCCKON IUIMTKH, KOJOOHArpeBaTes,
Ha BOISHON U Ha IIeCcUaHo! OaHe;

- CMCIIMBaHHE u NepeMeIImBaHue JKUJIKOCTEH . HCITOJIb30BaHHUE MarHUTHOM
WJIM MEXaHUYECKOM MEIIAIKK, CTCKIITHHOM IMaJI04YKu;

- UCIIOJIb30BaHUE KaNlEJIbHOM U JEIUTEIbHON BOPOHOK;

- puIbTpOBaHKWE Yepe3 IUIOCKHH OyMaxHBIM (GHIBTp, (UIBTPOBAHHE YEpe3 CBEPHYTHIN
OyMakHBIN (DUIIBTP; TPOMBIBAHUE OCAJIKOB Ha (DUIBTPE;

- BBICYIIIMBAHUE BEIIECTB B CYIIMIBLHOM IIKady, BBICYIIMBAHWE BEIIECTB B JKCHKATOPE,
BBICYIIMBaHUE OCAIKOB Ha (DUIIBTPE;

- KAYeCTBEHHbIN aHanu3 (oOHapy)KeHHE KAaTHOHOB M AaHHMOHOB B BOJHOM pPacTBODE;
UIEeHTU(UKAIUS AJIEMEHTOB 10 OKPAIIMBAHHUIO TUTAMEHH; KaueCTBEHHOE ONpEJIeJICHHe OCHOBHBIX
(YHKIHMOHATIBHBIX TPYII OPraHUYECKUX COCTUHEHUN );

- OIIpeCIICHNE KUCIOTHOCTH CPEJIbI C UCTIOIB30BAaHUEM UHIMKATOPOB.

Hanpumep, nepexkpuctamiuzanusi TpeOyeT mpoBeaeHUsT OOIBIINHCTBA YKa3aHHBIX MPOCTHIX

onepaunﬁ M BO3MOJKHA C UCITIOJIB30BaAHUEC JOCTYIIHOI'O 060py110BaHI/I$I 1 BC€IICCTB.

ITpuHyunsl hopMupos8aHuss KOMN1eKmMo8 0AUMNUAIHbIX 3adaHuUll

IIpu ¢dopMupoBaHMM KOMIUIEKTa OJMMIIMAIHBIX 3aJaHUM JUIs Mapasieli HeoOXOAUMO
YUUTHIBaTh ¢ KAKUMHU T€MaMU HIKOJbHUKU YK€ O3HAKOMIINCH B Kypce XUMHH. OJIHAKO MpU 3TOM
Komnjekm 00J19icen cooepicams 3a0auu no écem pasoenam xumuu. HenomycTuMo BKIIIOYEHHE
B KoMIUIekT 10 mim 11 kmacca 3agad TONBKO MO OPraHMYECKON XMMHHU, WM KAaKUM-TO JIPYrUM
TEKYIIUM TE€MaM IIKOJBHOIO Kypca. KOMIUIEKT NOJKEH OXBaThlBaThb BECh MaTe€pHal IIKOJBHOIO
Kypca, NpOMACHHBIM K MOMEHTY IIPOBEIECHUS dTala oiauMmmnuansl. B kadyecTBe mpumepa MOXKHO
WCIIOJIB30BaTh pACHpPElENICHHE 3aJad 10 TEMaM Ha pErHOHAJbHOM JTalle BCEPOCCUHCKON

OJIMMITHAABI MIKOJIBHUKOB 110 XUMHH.

Memoduka oyeHU8aHUS 8bINO/JAHEHHbLIX O/IUMNUAOHBIX 3AdaHUll

OnenuBanue padOT yYaCTHUKOB IIKOJIBHOIO W MYHUIMIAIBHOIO 3TaloB BCEPOCCUHCKOM
OJIUMITUAJABl  TPOBOJUTCS COTJIACHO CHUCTEME OIEHUBAHUS, pa3pabOTaHHON MpeIMEeTHOM
METOAMYECKOH KOMHCCHEH (CM. pEKOMEHJAIMM IO pa3paboTKe CHUCTEMbl OLIEHUBAHMSA).
UileHbl JKIOPU II€pel IPOBEPKONM 3HAKOMATCA C PELICHUAMHM U C CUCTEMOH OLICHUBAHUS,
pacrpenensoT 3aaHus, KoTopsle OyyT npoBepsATh. [IpoBepka MpoBOIUTCS Mapoil WICHOB >KIOpH.

Baxxueim YCJIOBUEM 00BEKTUBHOCTH MMPOBEPKU ABJLACTCA TO, YTO OJHA IIapa YJIICHOB KIOPU
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MPOBEPSET OJJHO U TO XKE 3aJaHUE.

UseHBI KIOpH MPHUCTYHAIOT K MPOBEPKE TOJIBKO MOCIE KOAUPOBAHUS PAOOT (KOAUPOBAHHEM
3aHUMAETCS MPEACTABUTENb OPT. KOMUTETA).

B cucreme oneHMBaHMS yKa3aH MaKCHMAaJbHBIN 0all 32 TOT WJIM WHOW SJIEMEHT PEIICHUS.
[Ipu HENMOJHOM MJIM YACTUYHO OIIMOOYHOM OTBETE CTABUTCS MEHbIIIEE 4ucio OawtoB. Eciu oTBeT
HEIPaBUJILHBIHN, TO 32 AJIEMEHT PelIeHUs 0alTbl HE HAYHCIISTFOTCSI.

OO6miast oleHKa pe3yJibTara YJYacCTHUKA OJMMITHAIBI SBISETCS apU(PMETHUECKONH CyMMOM
BCeX Oa/JIOB, MOJYYCHHBIM UM 3a 3aJlaHUsl BCEX TYPOB OJIMMITHAJGI. balibl 3a 3amaHus U o0Iias
CyMMa 3aHOCUTCS WICHAMHU JKIOpH B BEIOMOCTH M BMecTe ¢ paboTamu mepemaetcs
Ha JICKOJUPOBAHKE, a 3aTeM (UKCUPYIOTCS B UTOTOBOM BEIOMOCTH, IO KOTOPOH MOJBOISATCS UTOTH

OJIMMIIHMAaAbI.

Cpedcmea oGy4eHUs U 80CNUMAHUS, UCNO/Ib3yeMble Npu nposedeHUU 3manda

Kaxnomy ydacTHuKy, B Hadase Typa OnuMmuaasl HEOOXOAMMO NPEIOCTaBHTH 3a/laHUE.
[locne 3aBepiieHus Typa 3alaHUs C PEIICHUSAMH W CHCTEMOW OILIGHUBaHUSI HEOOXOIUMO
NPEOCTaBUTh HE TOJNBKO KaKIOMY YYaCTHHKY OJNMMIIMAABI, HO M WIEHaM JKIOpH
Y COIPOBOX/IAIOIINM JIMIIAM.

[Tocne 3aBepuieHust oaMMNHAALI (TOJBEACHHE HTOTOB) B OTKPBHITOM JOCTYIl€ B CETH
WHTEepHET NOHKHBI OBITh Pa3MEILEHbl YCIOBUS 3aJaHUNM BCEX TYpOB C PELICHUSIMH M CHCTEMOM
OLICHMBAHMS U PE3YJIbTAThl OJIUMITUAbI.

KaxxnoMmy ydacTHHKY HEOOXOOUMO TakXe IMPeloCTaBUTh IEPHOJUYECKYI0 CHUCTEMY,
tabnuity pacrBopumoct (ITpunoxenus 1 u 2).

s BBINOJHEHUS 3aJaHUN TCOPCTUUCCKOTO U ISKCHCPUMCHTAIBHOIO TYPOB Tpe6y10TC§I

MPOIITAMIIOBAaHHBIE TETPaAM B KIETKY/THCTHI Oymaru Qopmara A4, HeOONbIION 3amac pyyek
CUHETO (UM YEePHOTO I[BETA).

JUis SKCHepUMEHTAIbHOIO Typa HEOOXOAMMBI PEaKTUBBI M 00OPYIOBAHHME, KOTOPHIMHU

YKOMITJIEKTOBAaHA IIIKOJIA, MPU HEOOXOJUMOCTH OPraHU3AaTOPhI JODKHBI MPEAYCMOTPETh 3aKYIKY
mpocToro obopynoBanus (MpoOUpPKH, KOJAOBI W T.J.) W PEAKTUBOB JJisi  TMPOBEACHUS
MYHHIIMIIATBHOTO W IIKOJBHOTO DJTallOB B COOTBETCTBUU C TPEOOBAHMSIMH DPa3paOOTaHHBIMU

PECruoHaJIbHBIMA U MYHUIIUITIAJIBHBIMUA MCTOJAUUCCKHUMU KOMUCCHUSIMU.

IlepeyeHb cnpagoYHbLIX MamMepuaJ108, 3J1eKMpOHHO-8bIHUCAUMENbHOU MEeXHUKU,
paspeuleHHbIX K UCN0/16308AHUI0 80 8peMs NPo8edeHUsl 01UMNUAdsl
[leproanueckas cuctemMa XUMAYECKUX 3JIEMEHTOB (TMpuiioxkeHue 1).
Tabnuia pacTBOPUMOCTH U Pl HAPSHKEHUS METAIUIOB (MIPUIIOKEHHE 2).

W H>xeHepHBIN HEPOIPAMMUPYEMBIN KaJIbKYISATOP

10



IIpumepwi 3aday ¢ pazeepHymMbviMU peuwleHUsAMU U CUCMeMOli OYeHU8aHUs

3apaua 1

YciaoBue 3a1a4un

M3BecTHO, 4TO B KauecTBE pa3pbIXJMTENS JUId TecTa HCIOJb3YyeTcsl MuIIeBas coja
(bukapOOHAT WK THAPOKAPOOHAT HATPHSI), TAK KaK B PE3yJIbTATE TEPMUUECCKOTO PA3TIOKEHUS ITOTO
COCIMHEHUS WM TpPH B3aUMOJECUCTBUU C KHUCIOTOM 0Opa3zyercsi ras, paspbIXJISIIOIUIMN TECTO.
B kauecTBe KHCIOTBI MOXET OBITh, Hampumep, Men, uMmewmmi pH<7. Hamumure ypaBHEHUS
VIOMSHYTBIX pPEaKlHil. YpaBHEHHE PEaKIUH C KUCIOTaMU HAIMUIIUTE B MOJEKYJISPHO-HOHHOU
¢dbopme, uTOOBI HE TUCATh BCE KUCIIOTHI, KOTOPBIE MOTYT BCTPEUATHCS B MPOAYKTAX MATAHUS.

Kakue eme BemecTtBa MOryT ObITh HCIOJB30BaHbl (MCIHOJB3YIOTCSI) B KauecTBE
paspeixsinreneii. [lpuBenuTe mpHMep TakKoro BeEIIECTBAa, OOOCHYWTE CBOWM BbIOOp, HAMUIIUTE
ypaBHEHHUE PEaKI[Nii, KOTOPbIE MOTYT MPOTEKATh MPU B3aUMOACHCTBUU C KUCIOTAMU U HarpeBaHUU.

Pemenne:

2NaHCO;3; v Na,CO;z + H,0O + COZT

['unppokapOoHAT HATPUs B BOJE TUCCOLMUPYET HA UOHBI:

NaHCO; + aq —Na"sq + HCO3 7

C kucnoTamMu pearupyer TOJIbKO THAPOKapOOHAT-UOH:

HCO3; + H — H,0 + CO;1 wnm

HCO3; + H30Jr — 2H,0 + CO,1

B kauecTBe pa3phIXJIUTENs MOKHO MPEATIOKUTH KapOOHAT AMMOHUSI:

(NH4)2C03 52 NH3T + C02T+ H,0

(N H4)2CO3+ aq —>NH4+aq + CO32_aq

COgZ_ +H — HCO3™

HCO3; + H — H,0 + CO,1

(NHz)HCO3 —“— NH3t + CO,1+ H20

(N H4)HCO3+ aq —>NH4+aq + HCOg_aq

HCO; +H" — H,0 + CO,t

Cucmema oyenueanun.

1 Peakuus TepMHUUECKOT0 pa3ioKeHUs THAPOKapOOHaTa HATPHS 1 6ann
2 Peakums rugpokapOOHAT-HOHA C TIPOTOHOM FITH THAPOKCOHHEM 1 Gamn
3 OO0ocHOBaHHBII BEIOOD BeIlIECTBA 1 6ann
4 Peakmusi TEPMAYECKOTO Pa3TIOKEHHS MPEUIOKEHHOTO Pa3phIXINTEIS 1 6amn
5 Peakuus npoJyKTOB JAUCCOLMAIMH MPEITI0KEHHOTO Pa3phIXJIUTENs ¢ MPOTOHOM | Gamn

NN FI/II[pOKCOHI/IeM
UTOI'O: 5 oamwnos
3agaua 2

YciaoBue 3a1a4un
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[Ipu mpomyckaHuu TApOB BOIBI YEpe3 OKCUJA KalblMs Macca PEaKIMOHHOW CMeECH
yBenuuumiach Ha 9,65%. Onpenenute NpoLEHTHBINA COCTAB MOJYyYEHHOM TBEPAON CMECH.

Pemienue

3anuiieM ypaBHCHUSI XUMUYECKOH PEaKIIH:

CaO + H,0 = Ca(OH),

KoneuHasi cMech SIBIISICTCSL TBEP/IbIM BEIIECTBOM U MOXKET COCTOSITh TOJIKO U3 THIPOKCHIA
KaJIbLUS MM CMECH OKCHJIA C THIPOKCHIOM KaJIbIIHs, TIOATOMY MOKHO CJIEJIaTh BBIBOJ, YTO BOJA
npopearupoBaia TMOJHOCTBIO ¥ HPHPOCT MACChl PEAaKIMOHHOM CMECH paBeH Macce
pOpearupoBaBIIC BOJIBI.

IIposedem pacuemuwi:

IYCTh UCXOTHOE KOJIMYECTBO OKCHUJIA KAJIbIMS PaBHA X MOJIb, TOT/IA:

macca npopearuposasiieii Boabl: M(H,0) = M(Ca0) v(CaO,ex) ' = (40+16)'x°0,0965= 5.4 x,
KOJINYECTBO MOJIb Ipopearuposasiieii Boasl: v(H,0) =5,4 x/18 =0,3 x

T.K. 1o ypaBHeHuto peakmmu CaO u Hp;O pearupyior B cootHomenun 1:1, KoamuecTBO
pearupyromux BemmecTB paBHbL: V(CaOpear) = v(H20) = v(Ca(OH)) = 0,3 x

3Has KOJMYECTBA BEIIECTB MOYKHO OIpenesiuTh macchl ocraBiierocs CaO u oOpa3oBaBierocs
Ca(OH),:

m(CaOy; ) = 0,7'x°(40+16) = 39,2x, m(Ca(OH),) = (40+32+2) -0,3x = 22,2x,

IIpH 3TOM 00111ast Macca KOHeYHOU cMecu m(cmecH) = 61,4x

®(Ca0) = 100%°39,2x/ 61,4x = 63,84%

®(Ca(OH),) = 100%°22,2x/61,4x = 36,16%

Te ke pe3yabTaThl MOKHO MOJIYYUTh, PEANOIOKHB, YTO UCXOHAS CMECh COJCPXKUT 1 MOJIb
OKCHJIa KaJbIus, T.€. x = 1.

OtBet: ®(Ca0) =63,84%  ®(Ca(OH),) = 36,16%

Cucmema ouenueanus:

1  VYpaBHeHMe XUMUYECKOH peakiiu 2 Gamna
2  OOOCHOBaHHBEIH BBIBOJ O TOM, YTO BOJIa IPOPEArHPOBAIA TOJTHOCTHIO 1 Gamn
3 OO60CHOBaHHBIN BBIBOJ O TOM, UTO MPEJCTABIAET cOOOM MmomyyeHHas cMecb 2 Gaiia
4 Pacuer maccsl CaO B mosyueHHOM cMecu 2 Gamna
5  Pacuer maccel Ca(OH); B momyueHHOI cMecu 1 Gann
6  Pacuer mMacchl IOJTYyYEHHOHN cMecH 1 6ain
7 Pacuer w(CaO) 1 Gann
8  Pacuer w(Ca(OH),) 1 6amn

UTOI'O: 10 6ayuios

3amaua 3
YciaoBue 3agaun

H3BecTth sBISIETCS OAHUM U3 HanOoJee PaClIpOCTPAHCHHBIX W  Pa3HOCTOPOHHC
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UCTIOJIb3YEeMBIX XMMHUYECKHX MPOAYKTOB, IMPOU3BOAMMBIX M TOTPEOJSEMBIX IO BCEMY MHPY.
OOGmeMupoOBOE MPOU3BOJICTBO HETAIIEHON U3BECTH (OKCHI KabIlHs ), olleHnBaeTcst B 300 MiTH. TOHH
B roj. ITonyuaror ee 00KUroM U3BeCTHsKA (KapOoHaT Kaublws) npu temmeparype 1100-1200 °C.
[Ipy B3aMMOJEWCTBUM HEralleHOM W3BECTH C BOJAOW MPOUCXOAUT MPOLECC «rallCHUs»
U TI0JTy4YaeTcs ralieHas u3BecTb (TMIPOKCH]T KaJIbIH).

1. Hanuminte ypaBHEHMS peaklUMid, OPUBOJAIIMX K IOJYyYEHUIO TalIE€HOW HW3BECTH
u3 u3BecTHska. [IpuBenure mo 1 mpumepy MCHONB30BaHUS M3BECTH JIoMa (B KBapTHUpPE) U B caly
(oropone, Ha naye).

2. OneHnTE Maccy M3BECTHSKA, PACXOAYEMYIO €KErOHO Ha MPOU3BOJICTBO U3BECTH U MAcCy
raiieHoi U3BECTH, KOTOPYIO MOXHO OBLJIO MOJIy4aTh KaXKIbIH IO, TOTaCUB BCIO U3BECTbD.

Hacpinennplii BOAHBIM pacTBOp TAalllEHOM M3BECTH HA3bIBACTCS «U3BECTKOBAsl BOJA»
U HCHOJB3YETCs KaK KAueCTBEHHBbIM peakTuB Ha yriaekucibld ra3. B 100 r Takoro pactBopa

COACPIKHUTCA BCEI'O 0,16 I' caMOM TrameHOM H3BecTH. IIIO0THOCTH 3TOro pacTBOpa IHIPAKTHYCCKH

HE OTJIMYACTCS OT IVIOTHOCTH YUCTON BOIBI ( Py o = 1 1/Mi).

3. Kakue BuanMble W3MEHEHHs TMPOUCXOAST C M3BECTKOBOM BOJOW MpH MPOIYCKAaHUU
4yepes Hee YIVIEKHCIIoro raza? Hanummure ypaBHEHUE peaKkIvU.

4. Paccuuraiite 1ig 300 r ©3BECTKOBOM BOJIBIL:

a) KonnuecTBo HOHOB KasibLiK (B IITYKaX);

0) KoHIeHTpanuio TuIpOKCUI-HOHOB B MOJIB/JI;

B) Maccy yriiekucioro rasa, KOTOpPYK 3TOT pacTBOpP MOKET IMOTJIOTUTh ¢ 00pa3oBaHUEM
MaKCHMaJIbHOTO KOJIMYECTBA OCAKA;

r) MuHMMaIbHbI 00BbEM YIJIEKHCIOro Trasza (H.y.), KOTOpPbIM ClieayeT MpOIYCTUTh yepes
3TOT pacTBOp, YTOOBI BBINAJAIONIMI BHauaje OCaJAOK IOJIHOCThIO pacTBopwica. Hamummre
YPaBHEHHE PEAKIUH.

5. I3 mepedncieHHOro CHuCcKa BELIECTB: XJIOPHUJ HATPHs, XJOPUA MEAH, XJIOPOBOIOPO/,
okcu cepsi(1V), okena Hatpust, okcua memu(ll):

a) BriOepute 1 ykakuTe BEIIECTBa, C KOTOPHIMH W3BECTKOBAs BOJA HE pearupyer;

0) BeiOepute 1 ykakuTe BellecTBa, ¢ KOTOPHIMU U3BECTKOBAas BOJa pearupyeT, U HaIUIIUTE
YPaBHEHHUS peaKLUil.

Pemenue

1. Vpasuenus peaknmii: CaCO3z = CaO + COZT; CaO + H,0 = Ca(OH):.

JloMa wu3BECTh HCIONB3YIOT HpH peMoHTe (molOenka, q0OaBJIeHHE B IITYKaTypHBIE,
MIMaKI€BOYHBIE M Jp. BSOKYHIME CMecu), B cagy ansd  OopbObl ¢  BpeIUTENSIMH
U I TPeAOTBPAIICHUS COJMHEYHBIX OXKOTOB O€NAT CTBOJBI JEPEBHEB M KYCTapHHUKOB,

a TaKKC U3BCCTKYIOT KUCJIBIC ITOYBEI.

2. Ilo ypaBHeHHAM peakiuii n3 1 mons (40+12+3-16 = 100 r) u3BectHsika nomydaercst 1 moins (40+16
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= 56 r) "HerameHoi, a 3atem 1 momb (40+2-(16+1) = 74 r) ramenoi n3Bectr. COOTBETCTBEHHO, IS MTOJTyICHUS
300 mutH. T. HerameHo# u3Bectu Tpedyercs 300-100/56 = 536 muH. T. u3BecTHsKa. Macca raiieHol M3BECTH,

KOTOPYIO MOYKHO TTOJTy9aTh KayKIbIi T'OJI, IIOTacKB BCIO M3BeCTh, cocTaBisier 300-74/56 = 396 MuIH. T.

3.1lpu mpomyckaHUM YIIEKUCIOTO Taza uepe3 MPO3PAuYHYI0 HU3BECTKOBYIO BOJIY

Ha6J'IIOI[aeTCH €€ IOMYTHCHHUCE.

VYpasuenue peakuun: Ca(OH); + CO, = CaCOgi« + H,0.

4. B 300 r u3BecTkoBO# BobI coaepxurcs 0,16-300/100 = 0,48 r Ca(OH),, uro cocraBisieT

0,48/(40+2-17) = 6,49-10" moys. OTBeuaeM o MyHKTaM:

a) KonmnuecTBO MOHOB KasbITus OYJET pPaBHO 6,49-10‘3-6,02-1023 = 3,91-1021 IITYK;
0) MossipHast KOHIIEHTPAIHS THIPOKCHI-HOHOB 2-6,49-10‘3/0,3 =0,0433 moab/1;
B) Ocanok, 00pa3yIoNuiics B peakiuu ¢ YIIICKUCIBIM ra3oM, - KapOOHAT KaIbIIHs:
Vpasuenne peaxuun: Ca(OH); + CO, = CaCOzd + H,0.

Ero wmakcuManbHOe KoaMuecTBO paBHO KosmuectBy Ca(OH),, mis dvero B Mosx

HeoOxoauMo cTobko ke CO,, Macca KOTOPOTO COCTaBUT 6,49-10‘3-44 =0,286r;

r) [Ipu U30BITKE YIIICKUCIIOTO Ta3a 0CaJI0K PACTBOPSICTCSL.
Vpasuenne peaxuun: CaCOsd + H,O + CO; = Ca(HCO3),.

YToOBI OH PacTBOPUICS BECh, TpeOyeTcs Kak MHHEMYyM eme cronbko ke CO; (6,49-10°

MOJISI), T.€. BCETO 2-6,49-10'3 = 12,98-10'3 MOJIS.

MUHAMATBbHBI 06BEM YITIEKHCIIOro Ta3a IpH H.y. coctauT 12,98-10°%:22,4 = 0,291 a.
5. a) He pearupyet n3BecTkoBasi BOJia TOJBKO C XJIOPUIOM HATPHUS M OKCHIIOM ME[IH;

6) C ocranpHeiMu 4 BCIICCTBAMU H3BCECTKOBAA BOJa pCarupyer, MnMpuyieM OKCHUI HATPpHUA

pearupyeT He ¢ paCTBOPEHHOM M3BECTHIO, a C BOJIOM.

O wiN

YpaBHEHHUs peaKLUii:

Ca(OH), + CuCl, = Cu(OH),{ + CaCly;
Ca(OH), + 2HCI = 2H,0 + CaCly;
Ca(OH), + SO, = CaSOs{ + H,0;
Na,O + H,0 = 2NaOH.

Cucmema ouenueanusn:

JBa ypaBHeHus peakiuii mo 1 6 2 Ganna;

JIBa mpuMepa KcIosib30BaHKuEe U3BeCTH 1o 1 6 2 Ganna;
Bepnbie pacueTsl Macc U3BECTHSKA U TAIlIEHOW U3BECTH 110 2 O 2+2 =4 Ganna;
[TomyTtHenue 1 6, ypaBHeHue peakuuu 1 0 1+1 = 2 Ganna;
Bepnsie pacuetsi a)-r) o 2 0, ypaBHeHHE peakuu r) 1 6 4-2+1=96am10B;
Bepnble yka3zanus «pearupyer/ne pearupyet» 1o 0,5 6 6-0,5 = 36ama
VYpaBHeHus peaxiuii mo 1 6 4-1=4 6anna.

UTOI'O 26 GamnoB
3anaya 4 (KCIIEPMMEHTAJIbHBIH TYP)

Ha OKCIICPUMCHTAJIBHBIX TypaX MIKOJIBbHBIX XUMHWYCCKUX OJIUMIIMAA YYaCTHUKaM MOXHO

MNPEIJIOKUTL BBIIIOJIHUTE 3aavdy IO PACIIO3HABAHUIO BOJHBIX PACTBOPOB PA3JIMYHBIX BCIICCTB.
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Jlnis pemieHus Takux 3a7ad OT y4acTHUKA TpeOyeTcs He TOJNbKO 3HAHHME Pa3JIMYHbIX KaueCTBEHHBIX
peaKum”I, HO H Ha6JIIOl[aT€.HBHOCTB, JIOTUYCCKOC MBIIUJICHUC, AKKYPATHOCTH W JAPYruc BECbMa
Ba)KHbIE KaYECTBA JUUIsl XUMUKA-3KCIIEPUMEHTATOPA.
Jlis poBeieHus TaKOro Typa HEOOXOJUMO
HECKOJIbKO ITPOHYMEPOBaHHBIX IPOOUPOK € HCCIETyEMBIMU PACTBOPAMH,
HpO6I/IpKI/I C HOoANHMCAaHHBIMH pacCTBOpaMu BCHICCTB, C IMOMOIIBIO KOTOPBIX ITPOBOAHUTCA
OIIpeIeNICHUE,
cBOOOIHAs MPOOMPKA WIIM HECKOJIBKO IPOOUPOK ISl IPOBEIEHHS OIIBITOB,
CTakaH C JAMCTWIJIMPOBAHHOM BOAON JUIsl NPOMBIBKM MNPOOMPOK M OOJIBILION cTakaH
JUIsl CJINBA,
JKeJIaTeIbHO PACIIONIOKUTh BCE TPOOUPKH B IITATHUBE HA MJIACTUKOBOM IIOJTHOCE.
3aganue
YcTaHOBUTE COAEP)KUMOE MPOHYMEPOBAHHBIX MPOOUPOK 1-8, Mcronb3yst BcioMoraTelbHble
pacTBOpbEI HUTpaTa cepedpa, CepHOU KUCIOTHI, TUAPOKCcHIa HaTpus. [IpoHyMepoBaHHBIE TPOOUPKHU
comepxar pacTtBopbl cynbdara meau(ll), xkapOonara HaTpus, NMepMaHTraHaTa Kauus, cyibhuaa
HaTpUs, XJIOPUAAa aMMOHHUS, XJIOPUAA HUKEJIS, HUTPAaTa allOMUHUS, XpoMaTa Kalus.
1. Hanummre ¢popMysibl NpeAOKEHHBIX JIs paCllO3HaBaHUS COJIEH.
2. HWccnemyiiTe B3aMMOJICHCTBHE BCEX HEOKPAIICHHBIX BEHIECCTB C BCEMH BCIOMOTATEIbHBIMU
pactBopamu. Jlyis 3TOro HeOOJBIIOE KOJIMYECTBO MCCIELYEMOrO0 pacTBOpa IeperenTe
B UHCTYIO HpOOHPKYy, JJ100aBbTE€ HECKOJBKO Kameidb BCIIOMOIaTelbHOTO pacTBOpA,

nepeMemaﬁTe, 3allMIIUTC Ha6J'IIOI[eHI/I$I B Ta6J'II/II_IyI

AHanusupyemslie . o . .

BelIeCTBa [IpobupkaNe | IIpobupka Ne | [Tpobupka Ne | IIpoOupka Ne
° § AgNO3
= I

=

E <t:)[ = H,SO4

258

25 S

% 2 =| NaOH

=~ B E

Beuteiite conepxkumoe MNpoOUMpKH B CTakaH JUIs CJIMBa, HPOMOMTE MPOOHPKY
HECKOJIBKO pa3 BOJOM.
3. HanmmmuTe ypaBHEHHMs BCeX peakIMid, KOTOpble OBLIM HCHOJB30BAHbI Ul PAClO3HABAHUS
OeCLIBETHBIX PaCTBOPOB.
4. PyKOBOJICTBYSCbh OKpackaMH pacTBOPOB BEILECTB, MOMPOOYHTE COOTHECTH HOMEp MPOOUPKHU
c ¢opMynaMu COOTBETCTBYIOIIUX cosiell. McmbiTaiiTe peldcTBHE IIENOYM U KUCIIOTHI

Ha paCTBOPLI OKPAICHHBIX coneﬁ, 3aIl0OJIHHUTC Ta6J'II/IL[y1
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AHanuzupyemble

[Tpobupka Ne [Tpobupka Ne [Tpobupka Ne [Ipobupka Ne
BEIIeCTBA pooup ___ | 11pobup ___ | Hpobup ___ | Hpobup _
S
. 2 E
2 5 5 |HS0,
T K B
o K A/
=T O «
o XY
s Q9 Q
28 H
~ =) NaOH
=]
=]
5. U nanumunTe ypaBHEHHUs BCEX peakLUUi, MPOTEKAIOIUX IIPU B3aUMOJAEHUCTBHUU PacTBOPOB

KHCJIOTBI U IICJI0YU C UCCIICAYCMbIMU paCTBOpaMHu.

Pemrenue

1. Cynsar memu(Il) — CuSO,, xap6onar Harpus — Na,COs, mepmanranar kaaus —

KMnO,, cyasdun natpus — NapS, xinopun ammonus — NH,4Cl, xmopun mukens — NiCly, aurpar

amomunus — Al(NO3)s, xpomata kamust — KoCrO,.

2. Hepe‘II/ICHeHHHC pacTBOpPbl MOXKXHO Ppa3AC/IMTb Ha MABC TIPYIIIbLI: IMOJIOBHMHA H3 HUX

OKpalll€Ha B Pa3JIMYHbIC LIBCTA, APYIUC — 66CL{BCTHI>IZ

Oxkpamennsle HeokparieHHbie

CuSO, Na,COs3
KMnO, Na,S
NiCl, NH.CI
K>CrOy4 Al(N03)3

CocraBuM TCOPCTUUCCKYIO Ta6n1/1uy, PpacCIIOJIOKHUB 110 T'OPU30OHTATIM BCHICCTBA, KOTOPLIC HAM

HYXHO ONPpCACIINTb, a4 IO BCPTUKAIN — JOMNOJHHUTCIBHBIC PCArCHTHI. Ha ICPECCUCHNUUN KaXXKI0ro

CTOJ'I6IIa " CTPOKH YKAKEM ABJICHUS, KOTOPBIC MBI OBI Ha6n}0)13n1/1 IIpU CJIIMBAHUHU 3THUX PACTBOPOB.

AHanu3upyemble
Py Na,COs Na,S AI(NO3); NH,CI
BEIICCTBA
. OebIit
. YepHBIA .
Oenblif  0cazok HET BUJIUMBIX TBOPOXKUCTBIN
AgNO; 0CazioK o
o peakius la W3MEHEHUH 0caJioK
S| peakuus 2a
= peakius 3a
X = "BCKUTaHUE"
S = MOSIBJICHUE
= pacTtBopa
S o 3amaxa HET BUMMBIX HET BUIUMBIX
S = | HSO4 (BeLIETISIETCS " " N N
2 2 TYXJIBIX SUN" | ©3MEHEHU I U3MEHEHUN
=S ra3 6e3 3amaxa)
S peakius 20
= = peakumst 16
= = OcIbIi 0CaJIoK
i peaxuus 4a,
= o MOsIBJICHHUE 3aI1axa
5 HET BUIUMBIX HET BUJMMBIX | KOTOPBIA HCUYe3aeT
=~ NaOH N N aMMUaKa
U3MCHCHUN W3MCHCHUN nmpu  J00aBJICHUH eaxust 36
n30bITka NaOH p
peaktus 40

ConoctaBuB MOMYyYEHHYIO TaOMUIly C pe3yibTaTaMH SKCIIEPUMEHTA, MPUXOIAUM K BBIBOIY,

4YTO B npo6np1<ax C 6eCHBeTHBIMI/I pacTBOpaMM HAXOJATCA CICAYIOMIME BCIICCTBA:

B Ttoit mpobupke, rae Bwiman Oenbiii ocamok mpu godasienun AGNOs, mpu noOaBieHHH
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KHCJIOTHI BBIIEISICSA ra3 0e3 IBeTa W 3amaxa (HaOMIoJaioch «BCKUIIAHWE»), a MPHU JT00aBICHUHU
IIEJI0YH BUJUMBIX U3MeHeHU! He 0b110, Haxoauics p-p Na;COs (aTo mpobupka Ne  );

B Toii mpobupke, rae Beiman depHbid ocanok mnpu godasieann AGNOs;, npu modaBieHun
KHCJIOTHI OBUT 3amax TYXJIBIX SIUI], a MPH J0OaBJICHUU NICJIOYM BUIAUMBIX U3MEHEHHUH HE OBLIO,
Haxoauics p-p NapS (3to npobupka Ne  );

B Ttoit mpobupke, rae Bbiman Oenblii TBOPOXKUCTHIM ocanok mpu jobasineHnn AgNOs,
npu 100aBJICHNN IIENOYM OBLI 3arax aMMHaKa, a Ipu J100aBJICHUN KUCIOTHI BUJUMBIX U3MEHEHUH
He O0bu10, Haxoauics p-p NH4Cl (ato npobupka Ne  );

B Toit mpoGupke, rae Beman oenbiii ocagok mpu godasaennn NaOH, koTopsiil pacTBopsuics
B M30BITKE MIETOYHM, a MpPHU J00ABICHUM KUCIOTHI WIM HHUTpara cepeOpa BUAMMBIX HM3MEHEHHH
He Gbo, Haxoxmiucs p-p Al(NOs)s. (310 mpobupka Ne )

Urak: B mpobupke No  nHaxoautcs p-p Na,COs3

B ipoOupke Noe  Haxonautcs p-p NapS

B mpobupke Ne  naxoautcs p-p NH4ClI

B mpobupke Ne  naxoautcs p-p Al(NO3);

3. YpaBHEHHUsI peaKlUid:

1a) Na,CO3 + 2AgNO; = Ag,CO3d + 2NaNOs;

16) NayCO; + H,SO, = Na,SO, + CO,T + H,0;

2a) Na,S + 2AgNO; = Ag,SY + 2NaNOs;

26) Na,S + H,S0, = HyST + NapSOy;

3a) NH,Cl + AgNO3 = AgCH + NH;NO3;

36) NH,4CI + NaOH = NH3T + H,0 + NaCl.

4a) Al(NO3); + 3NaOH = AI(OH)34 + 3NaNO3;

46) Al(OH)3; + NaOH = Na[AlI(OH),] wiu
Al(OH); + 3NaOH = Na3[Al(OH)g];

4. Hwxke mpeanaraercs COOTBETCTBHE OKPACOK PAacTBOPOB M HOMEPOB NMPOOHPOK B OJHOM

N3 BAPHUAHTOB JJIA1 paCllO3HaBaHU.

Ne mpobupku

Okpacka pacTBopa | enTas | 3eJieHast | Toay0ast | OT po30BOii 10 (hHOIETOBOM

Oxpacka BOJHBIX PacTBOPOB OOYCJIOBJIEHA MPHCYTCTBHEM B HHUX CJEIYIONMX HOHOB:
2+ -2+ 2— 9 > -
ronybas — Cu®’, zenenas — Ni", xxenras — CrO,”, ot po3oBoii a0 ¢uoneroBoir — MnO4 . Dt

3HAHUA TO3BOJIAIOT YCTAHOBUTH COACPIKUMOC HpOﬁI/IpOK C OKpallICHHBIMU paCTBOPaAMMU:

Ne  —p-pKyCrOg,Noe —p-pNiCly, No = —p-p CuSO4, No  — p-p KMnOs.

! Bmecro «__» MKOJBHUK numeT Ne, mpoOUpKH, KOTOPHII Hamuca JabopaHT
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CocTaBUM TEOpETUYECKYIO TaOIMIly, PAclOJIOKUB IO TOPU3OHTAIN BEIIECTBA,
KOTOPBIC HaM HYKHO ONpPCACINThb, a II0 BCPTUKAJIU — JOIMOJHUTCIILHBIC PCArCHTHI.
Ha [IEpECCYCHUH Ka)KJI0TO cTosoua u CTPOKH YKaXKeM SIBJICHUA,

KOTOPBIC MBI OBl Ha6n}onan1/1 IIpH CJIMBAHUHU 3TUX PACTBOPOB.

AHanu3supyemele .
Py CuSOq NiCl, K,CrO4 KMnO,

BEIIECTBA

o E P-p U3MEHUI
o = B HET BUIUMBIX HET BUIUMBIX HET BUIUMBIX
2 5 5| HSOq4 . N OKpacKy Ha .
=R = U3MEHEHUN U3MEHEHUHT U3MEHEHUN
5 H 4 OpaHKEBYIO
au) o <
5 £§
2 5 X NaOH BBIITAJI OCaJ0K BBIIIAJ SI0JIOYHO- HET BUIUMBIX HET BUIUMBIX

= N o o

~ =3 = CHHETrO I[BETA 3€eJIEHBIN 0CaI0K A3MEHEHUH U3MEHEHUN

[TpuBeneHs! HAOIOICHHS TTPH CIIMBAHUH pa30aBICHHBIX PACTBOPOB.

Ecnu ucnonp3oBaTh KOHLEHTpUpOBaHHBIA pacTBop NaOH, To B M30BITKE 3TOro pactBopa
pPacTBOPUTCSI CHHUN OCAOK THAPOKCHIA MEIU:

Cu(OH), + 2 NaOH (o) = Naz[Cu(OH)4]

Kpome 3T0ro BOo3MOXKHO M3MEHEHHME OKpPAaCK{ pacTBOpa NE€pMaHraHara Kajlus B LIEIIOYHOM
cpene U3-3a pa3IoKEHHUs:

4MNOy4” + 40H™ = 4MnO4”> + 2H,0+0,

PacTtBOp mpuobperer cHavyaga TEMHYIO, IIOUYTH YEPHYIO OKPAcKy M3-3a CMELIEHHUs 3€JIEHOr0
U (HOJIETOBOTO, a TOTOM CTAHET 3EJICHBIM.

5. YpaBHEHHUsI peaKLuid:

2K2CrOy4 + HyS0O4 = KyCrO7 + KoSO4 + HO

CuSO,+ 2 NaOH = Cu(OH),4 + NayS04

NiCly+ 2 NaOH = Ni(OH)2\ + 2NaCl

Cucmema ouenueanusn:

1  ®opwmynsr coneii o 0,5 6 0,5-8 =4 Gaina;

2 CooTHeceHue colieit mo mpu3HakaM peakiwii mo 0,5 6 0,5-4 = 2 Gaina;
3amnonHenne Tadaune! ¢ Habmroaenusmu 1o 0,5 0amIos 0,5-12 = 6 6aoB;

3  VYpaBueHnus peakuuii mo 1 6 1-8 = 8 Gamos;

4  CootHecenue cojieit o mBety 1o 0,5 6 0,54 =2 6amna;
3amonHeHnne TadauIb ¢ HabmoAeHusyMu 1o 0,5 Ganios 0.5-8 = 4 6amna

5 VYpaeHenus peakmuii o 1 6 1-3 = 3 bama.

UTOI'O: 29 6amwnos

IIpumepuwl 3adaHuii

Heopranuueckass xumus
BapbsupoBaHne COOTHOLIEHHUSI KOJMYECTB PEATMPYIOLIMX BEIIECTB, NPUBOIALLECE K Pa3HbIM

pe3yabpTaTam.
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H1. K tpem moprusim 0,1 M HSO4 06bemom 20 mut kakmast npwmiu a) 10 mor 0.4 M
KOH, 6) 80 mx 0,025 M NaOH, B) 30 mx 0,25 M KOH.

PaccuuTaiiTe MONSpHBIE KOHIEHTPAIUU MPOIYKTOB PEAKIMH B KAXKIOM M3 TPEX CIIydacs.
VYxaxwure pH cpeapl momyueHHBIX pacTBOPOB (OOJIbINE, MEHBIIIE HIIK OKOJIO 7).

B xone perenus 3Toi 3a7aun B ciiydae a) nosydaercs cpeanss conb KoSOy4 (pH pactBopa
HEUTpabHBIN), B ciiydae 0) monyuyaercs kucias conb KHSO,4 (3Hauenue pH pacTBopa Menbie 7),
B ClIy4yae B) MOJYYaeTcs, YTO IIEN04b OcTaeTcs B M30bITKe (3HaueHue pH pactopa Gombie 7).

KonnuecTBa UCXOIHBIX BEIIECTB MOKHO 3aJ[aBaTh MO-pa3HOMY — 3a/1aBasi MaCCOBYIO JIOJIIO
BEIIECTB B CJIMBAaEMbIX pacTBOpax WJIM YKa3blBas MacChl BeIeCTB B pacTtBopax. Eciu BMmecTo
CepHOWM KHCIOTHl B3ATh CJIA0yl0 MHOTOOCHOBHYIO KHCIIOTY, Hampumep, ¢ochopnyro,
TO B 3aBUCUMOCTH OT COOTHOLIEHMS] UCXOJHBIX BEILECTB BaPUAHTOB MOJIY4YaeTCs ropaszao OOJblIe:
OPOAYKTaMU MOTYT OBITh Kuciass coib (auruapodocdar wmu ruapodocdar), cpemHsas coib
(pocdar), Oydepnbiii pactBop (ruapodocdar/auruapodocdar) wumu pactBop docdara
U ocTaBlIeiics 1menoyd. BapuaHT pa3paboTku 3TOH Hlien — MpPOIMyCKaHWE 4epe3 BOAY B Pa3HOM
COOTHOILIEHUH XJIOPOBOAOPOJa U aMMHUAKA.

H2. 3ajmaHue Ha YyMeHHe wucnonb3oBaTh llepuoguueckuii 3akon J[.M.Menneneena
JUTSL TIPE/ICKa3aHusl TeX WM MHBIX CBOMCTB BEIIECTB PA3INYHBIX SJIEMEHTOB.

Onpenenure Bo3MOKHbIE 31eMeHTHI (X, Y, Z), COeIMHEHUsI KOTOPBIX YYaCTBYIOT B CXEMax
IIPEBPAILCHHI:

XO3+ H,O — HyXOq4

Y,03+ HCl — YCl3 + H,0

Z,07+ NaOH — NaZO,4+ H,O

eciu OykBamu X, Y, Z 3amindpoBaHbl p-3JI€MEHTHI

3anummuTe ypaBHEHUS! COOTBETCTBYIOIINX PEaKITHi.

H3. /lana nenouka npeBpaleHui:

X —- X002 - X03— H2X04 —- K2XO4

!

K,XO3 KMnO/H*———1
OHpe,Z[CJ'II/ITC AJICMCHT X. HaHI/II_HI/ITe ypaBHeHI/IH COOTBeTCTByIOH_II/IX peaKI.IPIfI.

H4. MoxHO DOCTpOUTH 33Jadyy Ha «BBIMAJAIOUINX» U3 OOMIMX 3aKOHOMEPHOCTEH
CBOMCTB coenuHeHu#, Hanpumep, auTuid. Ilpuyem, HeoOsA3aTeNbHO YYalIUHCS  MOXKET
00 3THX CBOMCTBAX 3HATH, BHIBOJI O HUX OH CJEJAET B XO/I€ PEIICHUs 3a1a4H.

Hagecky meranna maccoit 0,5 r ocropoxHo pactBopwin B 50 M Boael. B mosmydeHHbIN
pacTBOp MPOMYCTHIIM U30BITOK raza ¢ IIOTHOCTHIO MO HeoHY 2,2. [IpoyKT BhIMapuiIk U MPOKAJIIH

JI0 TIOCTOSTHHOM Macchl B MHEPTHOM aTMocdepe. Macca npoaykra coctaBuia 1,07 .
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HS. Ilpu pactBopenun 51,1 r HemsectHoro metayma B 500 mur 10% cosistHOM KUCIOTBI
(mmotHOCTh 1,01 r/™MIT) BRIZENMIOCH 2,8 11 Bojgopoaa (H.y.). 3anummre (GopMyiTy BBICHIETO OKCHAA
3TOro MeTaJlja.

H6. B 3amadyax Ha cTpoeHHE BeLIECTBAa MOYKHO HCIIOJIb30BaTh 3HAHHE I'€OMETPHU
JUI pacyera Yyuciia aTOMOB B JIEMEHTAPHbIX SYEHKaX KPUCTAIUIMUECKUX PELIETOK.

Kpucrannmuueckas penieTka JUTUS SBISIETCS KyOMUecKoi 00beMHOIICHTPHPOBAHH O,

PaccuuTaiite, CKOJIBKO aTOMOB JIUTHS NPUXOJUTCA HA OJIHY DJIEMEHTAPHYIO STYEHKY.

B 3amaue MOXHO 3alpoOCUTh pacCcUUTaTh paguyc aToMma JUTH, JJIMHY pedpa 3jieMeHTapHOI
SAYEUKH, INIOTHOCTb JINTUS, METANIMYECKUI paguyc.

JInst CIIOKHBIX BELIECTB IO PUCYHKY CTPYKTYpPbl MOKHO OINPEIEIUTh COCTaB BEIECTBA.

Hwxe npuenenst anementapubie siueiiku NaCl, CaF, u ReOs.

H7. MoxHo ucnosib30BaTh “oTBIIEKarONIMe” JaHHBIE, HAIPUMED, IIBETA pACTBOPA.

Oxkcun merama ¢ maccoBoit goneit mMeramwia 80% pactBopsiercss B 20% cepHOM KUCTOTE
¢ oOpa3zoBaHHEM pacTBopa rojydoro npeta U B 24% COJSIHON KHCIIOTE ¢ 00pa30BaHHEM pacTBOpa
3eJIEHOT0 I[BE€Ta. YCTAHOBUTE COCTAaB OKCHJA, BBIBEAUTE (OPMYNy MPOAYKTa B3aUMOACHCTBHUS
OKCHJIa C COJITHOW KHCIJIOTOM, €ClIi M3BECTHO, 4To B HeM cozaepxkurca 30,8% meramna u 68,3%
XJIopa 1Mo Macce. Hanummre ypaBHEHHS COOTBETCTBYIONTUX PEAKITHH.

3enenas okpacka coenuHeHuss meau (II) mMoxker cOuTh ¢ TONKy pematoniero. B mepsblit
MOMEHT 3TO TPHUBOJUT K YAMBICHHUIO W 3aCTaBISIET KPUTUYECKH MOJONTH K COOCTBEHHOMY
pemienuto. B mpeyiaraeMoM BapuaHTe 3aaHUS JA€TCS COCTaB KOMIUIEKCHOTO COCIUHEHHS MEIu
(IT), uro mpuaer oOyyaromuii xapakrep 3ajaue.

3a/1a4u MOT'YT Tak»Xe OBITh COCTaBJICHBI HA OCHOBE XUMHH JIPYTUX MEPEXOIHBIX METALIOB,
U KOTOPBIX  XapaKTepHO M3MEHEHHe IBeTa TMpU H3MEHEHHHM CTENEeHU OKHUCICHHS

H KOOPAMHAIUOHHOTI'O OKPYIKCHHUA.
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H8 Hcnonp3oBaHne 3HAaHWKA O CHENMU(PUIECKUX CBOWCTBAX OJHOTHITHBIX COCTWHEHUM,
HaIpUMep, pa3InYHOE OTHOIICHHE aM(OTEPHBIX THAPOKCHIOB K B3aWMOJCHCTBUIO C PACTBOPOM
aMMHaKa.

Merami(X) pacTBopsieTcss B COJISIHOM KucioTe. [lpu B3auMOAEHCTBUU XJIOpHAA ITOTO
MeTalljia ¢ U30BITKOM MIEeJIOUd 00pa3yercsi MpO3payvHblii pacTBOp, a MpH JO0O0ABICHUH K PacTBOPY
ATOTrO K€ XJOpUJa U30bITKAa aMMHAKa BBIMAIaeT Tefeo0pa3Hbliid ocaiok. OnpenenuTe HeM3BECTHBIN
METaJll U 3alUIINTE YPaBHEHUS YIOMSIHYTHIX B 33J1a4e peaKIuil.

H9 3amaya  MOXKET IMpearnoyiaraTb HECKOJbKO BapUaHTOB OTBETa, HAalpuMmep,
pa3HbIe BELIECTBA MOT'YT UMETh OJHY U TY K€ MOJIIPHYIO Maccy:

B Heopranmueckoil KHCIOTe MaccoBas Joisi Kuciopona paBHa 65,3%. H3o0pasute
CTPYKTypHBIC (POPMYIIBI KHCIIOT, OTBEUYAIOIINX YKa3aHHOMY YCJIOBHIO.

B xonme pemenus 3agauu  pemarOmIMii BBIXOAUT Ha MOJSpHY0O Maccy 98 r/Moub.
Takas mMonsipHas macca y cepHoil u y oprodocdopHoil kucnor. Tak ke MOXKHO «3amH(poBaThH»
CEPOBOJIOPO M IEPOKCH]T BOJOPOAA, B KOTOPBIX MAaCcCOBast JUIsl BOJOPOIa coCcTaBisieT 5,88%.

H10 [lpyroii BapuaHT pa3BUTHS HJICU — MO0 OTHOCUTEIILHOHN IUIOTHOCTH Ta3a IO BO3AYXY
(Bomopoly WIIM JpyromMy IOOOMY Ta3y) ONpEeNeNUTh MOJIAPHYIO Maccy Ta3a M NPeasiOKUTh
HECKOJIBKO (DOPMYIT BEIIIECTB.

3anumuTe XUMHYECKue (HOpPMYJbI HECKOJIbKHX Ta30oB, IUIOTHOCTh KOTOPBIX MO BO3IAYXY
coctaBisieT 0,966. OnuIInNTe UX OKUCIUTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA.

Momsipuyto maccy 28 r/moab umerotr CO u CoHa.

Oprannyeckasi XuMHs

O1. B 3amaHuax c BONPOCOM «HU300pa3uTh BCE BO3MOXKHBIE H30MEPHI» MOXKHO
JIaTh BEIIECTBA, KOTOPbIE UMEIOT ONITUYECKUE U30MEPHI.

N306pasute Bce uzomepsl coenunenus cocraBa C4HoCl.

Bcero momxHO OBITH 5 H30MEPOB.

O2. Ucnonb3oBaHue B 33JaHUsAX OW- U NOJUGYHKIMOHAIBHBIX OPraHMYECKUX
coenuHeHuil. Ilpu 3ToM TpeOyroTCsl 3HaHMUSI OCHOBHBIX CBOMCTB KJIACCOB OPraHMYECKHX BEILECTB.
Hanummre ypaBHEHHS peakiuii:

K2C204 e H2C204
\C4H604/

B nanaoM NpuMEepe HCIOJB3YIOTCA 3HaHUA, YUTO Kap60HOBBIC KHCJIOTHI cna6€e,
4YCM MUHCPAIIBHBIC U 4YTO Kap6OHOBLIC KHCJIIOTBI MOT'YT 06pa3OBBIBaTL CJIOXKHBIC 3(1)I/IpBI, KOTOPELIC

BCTYIIAIOT B pCAKIUIO IICJIOYHOI'O TUAPOJIn3a.
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03. Ilpu cxuranum 2,25 r© OpraHMYECKOE BEIIECTBO X IMIUPOKO PACHPOCTPAHEHHOTO
B IIpupoe, obpazoBanock 2,64 r auokcuna yriepona, 0,42 r azora u 1,35 r Bogsl. M3BectHO, uTo X
pearupyer ¢ COJSHOM KUCIOTON U C TUAPOKCUIOM HATpHsl, 00pa3ys coimu. Hanmumure cCTpyKTypHYIO
dbopmyny X, HanUIIKMTe ypaBHEHUs peakiuid. [IpuBeauTe nzomep BemiecTra X.

[lo nanHbIM cropaHusi MOKHO BBIUTHM Ha Qopmyny rmuuHa. M3omepom emy sBIiseTCs
HUTPOITAH.

O4.  3apgauu Ha yJUIMHEHUS LENU.

N300pa3ute cTpykTypHble (OpMyJbl BEUIECTB, 3aIUIINTE COOTBETCTBYIOIIKE ypaBHEHUS
peaKIuid:

C2H5C| — C3H5N — C3H7NO — C3H602 — C4H902

O5. B 3aganusax Ha B3aUMHOE BIHUSHUE (DYHKIMOHAIBHBIX TPYIIl APYyr Ha Jpyra
IpU CPaBHEHHWU KHUCIOTHBIX WJIM OCHOBHBIX CBOMCTB MOYHO [JaTh BEIIECTBA, KOTOPHIE
«OMPOBEPTAIOTY OOIINE 3aKOHOMEPHOCTH.

Kaxkoe coenunenue npossisieT 60jee CHIIbHbIE OCHOBHBIE CBOMCTBA — aMMHAK WITH

H5C

H;C CHj

N

HsC CH,
CH; HiC

OTtBet 0boCHYIITE.

HecmoTpst Ha TO, 4uTO TpeTUUHbIe anu(aTHYeCKue aMUHBI JO0JKHBI ObITh 00Jiee CUIbHBIMU
OCHOBAaHMSAMHU, YEM aMMHAK, TPUTPETOYTHJIAaMMH cjlabee aMMHUaka M3-32 BO3HHUKAIOIIUX
CTEPUYECKUX 3aTPYJHEHUM.

06. B 3agauax akTUBHO MCIOJB3YETCs BIUSHHIE YCIOBUN HA MPOAYKT PEaKIUH.

3anumMre ypaBHEHUS XMMHUYECKMX pEakLMi, ompelenuTe 3alu@poBaHHBIE BEIIECTBA,
YKaXXHUTE YCIIOBUS IPOTEKAHUS PEAKLIUM.

Xy
1 moms H,, Ni C12
CaCy —» Xy — > X —— X5—»(C,H0,
Xz
B 3aBucuMOCTH OT YyCJIOBHMM W3 IUTaJOT€HIPOU3BOJHOTO MOTYT OBITH IOJYYEHBI JIHOJI,

AJIKCH M aJIKHWH.
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Pusnyeckas XUMHA

®1. Ilpu pazpaboTke 3a7aHUil C HCIIOJIB30BAaHHEM 3HEpreTuyeckux 3(dekToB peakuuu
JIOJKHOE BHUMAHUE CIIEAYET YAENATh NCI0JIb30BaHUIO 3aKoHa ['ecca u cieicTBUil U3 Hero.

[Ipu xongeHcanmu 91 Boawl BbiAeHseTca 22 k/[x Ternorsl. PaccunTaiiTe KOIMYECTBO
TEIUIOTHI, 3aTPAaYMBaEMO€E Ha McIapeHue 15 r BoJbl Ipu CTaHAAPTHOM JIaBJICHUU.

®2. UzBecTHBI TEMIOBbIE 3P (HEKTHI CIEAYIONINX PEeaKIUii:

CoHyy = 2Cupaguny + Howy Q = 226,7
3CaHxry = CeHeox; Q = 631,1 kJIk/MOIB;
CGH(,(X() = CGH(,(F); Q = —33,9 KZ[)K/MOJ'IB.

PaccuuTaiite cranaapTHyI0 TemI0Ty 00pa3oBaHus ra3000pa3Horo GeH3oIa.

®3. Paccuwmraiite osHeprutro cBi3u C-H B CHi, wucnomb3ys — ciepyromue
TEPMOXUMHUYECKHE YPABHEHUS:

C(rpa(pm) + 2H2(r) = CH4(F) + 74,9 KI[)K (1)

C(aT.) = C(rpaq)m) + 715,0 KI[)K (2)

2H(aT.) = Hz(r) +433.5 KIL)K (3)

Jis  pemeHuss 3TUX 3aj1ad  TpeOyeTcsl BlaJeTh MOHATHSAMM CTaHJapTHas TeIuIoTa
00pa3oBaHUs BEIIECTBA, PHEPIUs CBs3HM, TermyioTa (a3oBoro mepexoaa (KUIEHHs, KOHICHCAIUH,
BO3TOHKH U T.1.).

®4. Temnorel 0O0pa30BaHUS OPraHUYECKUX BELIECTB MOXHO JOCTaTOYHO TOYHO
OLIEHUBATh MpPHU IMOMOIIM CJIEIYIOLIEr0 MEeTOJa: YYMTBIBAeTCsS BKJIAA Kaxa0i (QyHKIMOHAIbHON
rpynnsl.  PaccumraiiTe TemnoTy o0pa3oBaHMsS METHIINpPOINAHA, €cld Hu3BecTHhl Bkimaasl CH
(9.2 xJIx/momb), CH3 (48.5 xIx/MOIB).

®5. Jlng 3ama4 Ha XMMHYECKOE PAaBHOBECUE CIIEyeT aKTHBHO HCIOJIb30BaTh 3HAHUE
npuniuna Jle llaTense, a Takke MOHATHS «PaBHOBECHE» U «KOHCTAHTAa PABHOBECHSI.

Hanummure Belpa)keHHE A1 KOHCTAHTBI 3JIEKTPOJIUTHYECKON JUCCOLMALMU CEPHHUCTON
KHMCJIOTBI 110 BTOPOM CTyIEeHH. Kak CMECTHTCS paBHOBECHE B PACTBOPE CEPHUCTOM KHCIIOTHI MU
n00aBJIeHUH K HEMY HEOOJIBIIIOr0 KoJim4ecTBa cyabpura HaTpus? OTBET 000CHYMHTE.

®6  KoHcraHTa m3omepuszauuu HekoToporo BeniectBa A< B pasna 0,8. Cmemamu 5 r
BeniectBa A u 10 r ero uzomepa B. Brrunciure MaccoByro oo uzomepa B B momydeHHol cMecH.
3aBUCHUT JIM pe3ybTaT OT KOJUYECTBA U30MEPOB B UCXOTHOM cMecu?

®7. K nurpary xene3a (III) mobaBuiam pacTBOp pojaHua aMMOHHUS J0 OOpa3oBaHUSA
KpPacHO-OpaHXeBOTro pactBopa. IlomydeHHbI pacTBOp pa3lenuin Ha deTsipe npoOupku. IlepByro
OCTaBWJIM B Ka4deCTBE «CBUJAETENs». Bo BTOpyIO 100aBMIM HUTpPAT Kejle3a, B TPEThIO — POIAHU]
aMMOHHSI, a B YETBEPTYIO - U30BITOK TBEPAOro Xjopuaa HaTpus. Onummure Habo1aeMble SIBJICHUS

U faiiTe M o00CHOBaHUE, uconb3ys npunnui Jle [llatense.
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Bo BTOpoii u TpeTheli mpoOMpKax OKpacka YCWJIMTCS W3-3a CMEIICHUS pPaBHOBECHS
B CTOPOHY 00pa3oBaHUs POJAHHUIHOTO KOMIUIEKCA JKele3a, a B UYETBEPTOH — WHTCHCHBHOCTh
OKpacKM YMEHBIIUTCS U3-3a 00pa30BaHUSI XJIOPUTHOTO KOMILJIEKCA JKeye3a.

®8. B cuny TOro, 4ro s pacyeTa KMHETUYECKUX IapaMeTpoB TpeOyercs JOBOJIBHO
CIIOXKHBIH MaTeMaTHYeCKHH ammapaT, 3afauyd [0 KUHETUKE JIOJDKHBI OBITh JIEMOKPaTHYHBIMU
JUisi OONMBIIMHCTBA ydammxcs. [Ipu 3Tom paboTa ¢ IKCMOHEHTaMH JOJDKHA TIPOYHO BXOIUTH
B apCeHaJl YYaCTHUKOB OJMMITUA/IBI 10 XUMUHU.

DHeprusi akTUBAIMK HEKOTOPOM PEakIMu B OTCYTCTBUE Karaiau3aropa paBHa 80 k/[x/Moiib,
a B MPUCYTCTBUU KaTallM3aToOpa SHEPTUs aKTHUBAIMM yMEHbIIAeTCs A0 3HadeHus 53 kJk/Moib.
Bo ckonbko pa3 Bo3pacTaeT CKOpPOCTh PEAKLUU B MPUCYTCTBUU KaTalM3aTopa, €CJIH PeaKuus
npotekaer npu 20°C?

3ajaua Ha UCTIOJIL30BAHUE YpaBHEHUsI AppeHHyca.

®9. C wucnonp3oBaHUEM  (PUBUKO-XMMUYECKHX  METOJOB  BO3MOKHO  TOJIYYHTh
MH(GOPMALIMI0O U PACCTOSIHHSX MEXKIYy aTOMaMH pa3IUYHbIX THUIOB, 4YacTO 3TON HH(OpMaIHu
JIOCTATOYHO VISl ONIPEIETICHHSI CTPOCHHUS CIOMXHBIX YACTHI] B paCTBOpaX.

CxeMaTHYHO M300pa3uTe CTPOEHHE MOJIEKYJbl BemectBa ¢ Opyrro cocraom H3CAICI, |

€CJIM U3BCCTHBI CICAYIOIIUC PACCTOAHUA MCKAY aTOMaAMU U HUX KOJIUYCCTBO B pacyCTC HAa OAUH

aToM:
Paccrosiaue, A | Kon-Bo Ha atom Al Paccrosiaue, A | Kon-Bo Ha atom Al

Al - Al 3.2 1 Cl-ClI 3.2 0.5

Al-C 1.9 1 Cl-Cli 3.5 2

Al-C 45 1 Cl-Cli 6.2 0.5

Al - Cl 2.1 1 Cl-C 3.5 15

Al - Cl 2.3 2 Cl-C 51 0.5

Al - Cl 45 1

JlpoOHOE dYHCIO pacCTOSIHMHA CBSI3aHO C  T€M, 4YTO B MOJIEKyJe aToOMbl XJOpa
HEIKBHUBAJICHTHBL. MoJieKylia umMeeT auMepHoe ctpoenue (oaHo paccrosiaue Al-Al u 4 paccrosiHus
Al-Cl) ¢ mocTrkoBbIME aToMaMu xJjiopa (2 6osnee AuMHHBIX paccTosuus). Atombl Cl u C o6pasyror
terpasdap Bokpyr Al (1.5 ogunakossix paccrosiaust Cl-C u 3 6muskux Cl-Cl).

JKCIEPUMEHT

91.  3amaHue Ha MPUTOTOBJIEHUE PACTBOPOB 33/IaHHON KOHIICHTPAIUH.

[Tpurotosbte 50 M1 1M pacTBopa comnstHON KucnoThl ucxoas u3z 20% pactsopa HCI

(mmotHOCThIO 1,1 T/MIT). Onuiute noapooHo Bee Bammum geicTBust.

MoHO JaBaTh 3a/Ja4d Ha IMPHUTOTOBJIEHHE PACTBOPOB (M3 KPUCTAJUIOTUApPATAa U BOJBI,
U3 JIByX pacTBOPOB BEILIECTB, MPOAYKTAMU KOTOPBIN SBISIOTCA: a) OAHO PACTBOPEHHOE BEILECTBO
U pacTBOpUTENb, 0) OJTHO PAaCTBOPEHHOE BEIIECTBO, PACTBOPHUTENb U a3, B) OJHO PacCTBOPEHHOE

BCIIECCTBO, paCTBOPUTECIIb U OCAJIOK U T.,Z[.).
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st oOydarommxcss 5 -7 KIacCOB TPEACTABISCTCS HHTEPECHBIM pa3paboTka 3amaHuit
Ha IPUTOTOBJIEHUE PACTBOPOB 3alaHHOM KOHIIEHTPALMH, €CJIM BMECTO BECOB M MEPHBIX LIUJIMHAPOB
WA KOJIO TIPEUIOKHUTh UM BOCIIOJIb30BAThCS KYXOHHOUM TOCYI0OH (daiiHasi, CTOJIOBAs JIOXKKH, CTaKaH
U T.J.), COOOIIMB IIKOJbHUKAM MPUMEPHbI 00BbEM MOCYIbl WJIM MacCy MOMENICHHBIX B Hee
NpOAYKTOB. ['MaBHOE, YTOOBI BCE HUCIIOJI30BAHHBIE B TAKUX MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7adyax
quciaa ObUIM PEaTbHBIMH, a HE B3ATBIMU «C IOTOJIKA», MOCKOJIBKY B 3TOM BO3PACTE MIKOJIBHUKHU
OOBIYHO HAJIOJITO 3aIIOMUHAIOT TAKUE BEILIH.

J2.  Jlns pemieHus 3a1ad SKCIEPUMEHTAIBHOTO Typa TpeOyeTcs 3HaHWE KaueCTBEHHBIX
peakiuii B OpraHu4eCcKOl 1 HEOPTaHMYECKOU XUMHUH.

A) Kak noka3ate, 4TO II0K03a — 3TO anbpAeruaocnupt? Hanummre ypaBHEHUs peakiuil.

b) JlokaxxuTe 3KCIEepUMEHTAIBHBIM ITyTEM, YTO B BBIJAHHOIN MPOOUPKE HAXOAUTCS PacTBOP
CEpPHOU KUCIIOTHI.

B) Bam Bwiman ramorenma coctaBa Bal'p. [Ipemmoxute MeTOIbl Ka4eCTBEHHOTO
ONpEeNEJICHUsI COCTaBa A3TOM COJIM. DKCIEPUMEHTAJIbHO YCTAaHOBUTE €€ COCTAaB M 3allUIIUTE
YpaBHEHHUS [TPOBEJICHHBIX PEAKIIUM.

Yactp 3amay 3KCHEPUMEHTAIbHOIO Typa SBISETCS T.H. «IPOOUPOUYHON» U CTPOUTCS
M0 CJEIYIOIIEMY CLIEHAPHIO: BBIJAHBI HECKOJIBKO MPOHYMEPOBAaHHBIX Mpobupok. He ucmonb3ys
JpPYTrUX pPEAKTUBOB WM MWCHOJb3Yys BBbIJIAHHBIE PEAKTHUBBI, CIEAYET OIPEICIUTh BEIIEeCTBa
B IIpoOMpKax. AHAJIOTUYHO CTPOUTCS 33/a4a Ha UACHTU(PUKALIUIO TBEP/IbIX BEIIECTB.

I') B derhlpex NpOHYMEpOBaHHBIX MNPOOMpPKAX HAXOASATCS pacTBOPBl XJjopuaa Oapus,
KapOoHaTa HaTpus, cyiab(dara Kaaus U XJIOPOBOAOPOAHOW KHCIOTHl. He monb3ysich HHUKaKuMU
JPYTUMH peakTHUBAMHU, ONIPEEITUTE COJIEPKUMOE KXI0U U3 IPOOUPOK.

3. B OKCHEpUMEHTAIBHBII Typ MOXHO BKIIOUUTh IPOCTOM HEOPraHWYECKHUH
WJIM OPTraHUYECKUN CUHTE3.

A) Hanuiure ypaBHeHHs peaklnid, C TOMOIIBI0O KOTOPBIX MOKHO OCYIIECTBUTH CIIEAYIOIINE
npespaierus: CuO —CuSO4 — CuCl; — Cu(NO3);— Cu(OH),—CuO

b) DkcnepuMeHTaIbHO OCYIIECTBUTE YKAa3aHHbIE XUMUUECKUE MPEBPAIICHUS. 3aHIIUTe

Ha0JI01aeMbIe SIBICHUSI.

B) Mansr: cepras kucnora, ruapokcua meau (II) m sxeneso. [lomyunTe MeTaimmyecKyro

MCEIb.

3adaHus 044 5-8 kaaccos

HOCKOHBKy C «BaJadaMH Ha NPOUCHTHID» HMIKOJIbHHUKU 3HAKOMATCA B KYpCC MATCMATUKHU
ropa3ao paHbli€, Y€EM C XPIMI/IGf/i, H€06XOHHMO AKTUBHO IIpcajiaraTb MIKOJbHHUKAaM HCII0JIb30BATh

9TH 3HAHUA JJI pCHICHUSA MMPUKIIAAHBIX XUMHWYCCKUX 3a1a4.
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1) B 0o6braHOM aTMOC(HEPHOM BO3ayXEe, KOTOPOM MBI JBIIINUM, COAEPIKAHUE YIIIEKHCIOrO
raza cocraBmger 0,04 oObeMHBIX mpoueHTa. OueHuTre 00beM yriekucioro raza (B i),
coJiepKalluiicsi B NOMELIEHUH, B KOTOPOM IIPOBOJUTCS OJMMMMAAA (IapaMeTpbl IMOMEIIECHUS
3aaite caMu). Berauciure o0beM Bo3ayxa, B KOTOpoM cojaepxkutcs 100 My yriiekucsoro rasa.

2) OTkpbITHE OpOH3BI (CILIABBI MEAM C OJIOBOM) CHI'PajO OTPOMHYIO POJIb B OCBOCHHHU
METAJIJIOB U O3HAMEHOBAJIO COOOM IENIyI0 3I0XY YeJIOBEUeCcKON wucropuu. s ymaydiieHus
Pa3NIUYHBIX (PU3MUECKUX XapaKTEPUCTUK K MEIU U OJIOBY MOPOI HOOABISIOT U JPYrue METalIb,
HO CILIaB I0- MpeXHEeMY Ha3bIBaloT OpoH3oi. Hanpumep, cBuHIIOBas OpoH3a coaepkut 25 macc. %
CBUHIIA U Bcero 5 % osoBa. Belunciaute Macchl CBMHIA, 0JIOBA U MeJIU, KOTOpble TpeOyercs
3arpy3uTh B IUIABUIIBHYIO TIeUb JJIsl MOJIy4YeHHsI 3 TOHH CBUHIIOBOM OPOH3HI.

MoryTt ObITh pa3paboTaHbl 3aJadyd Ha MPHUTOTOBJIEHUE PACTBOPOB, HCIIOJIB3YIOIIUXCS
B OBITYy, TaK U DPacTBOPOB, NMPOU3BOJUMBIX B INPOMBILIUIEHHBIX MaciiTabax, Ha pacdyeT COCTaBa
ra3oBbIX CMeECE€H, TBEPAbIX pAacTBOPOB, CaMbIMM SIPKUMH IPUMEPAMU KOTOPBIX SIBIISIFOTCS
METAJIJIMYECKHE CIUIABBI.

VYuurbiBasg, YyTO XUMHIO HAYMHAIOT M3y4yaTb B § Kjacce, Marepuan s 3adad MOXKET
OBbITH B3ST U3 Kypca €CTECTBO3HAHUS.

3) OHUM U3 pacHpOCTPAHEHHBIX HAPOAHBIX METOIOB JICUCHHS BUPYCHBIX U OaKTEPHAIBHBIX
MH(pEKUUN SBISETCS IMOJOCKaHWE ropja COJIEHOH BOJIOM, B KOTOPYIO J00aBjieHa NMUThEBAask COJA.
[lepeuncnure XUMHUYECKUE 3JIEMEHTHI, COAEpIKAIlMEcs B TaKOM pPacTBOpe, €ciii Bam H3BeCTHBI
XUMHUYECKHE Ha3BaHMsI IOBAPEHHOM COJIM U MUTHEBOU COMBI.

4) ATOMBI KaKuX 3JIEMEHTOB COJICPIKATCs B BOJJHOM PacTBOPE MOBAPEHHOIT comn?

3ajaHus OpUEHTHPOBAHbl HA 3HAHHE TPUBHAIBLHOM HOMEHKJIATYpbl, YMEHHE 3alHChIBaTh
XUMHUYecKre (OpMyJbl 1O Ha3BAaHUIO. 3aJauyd MOXHO JOIMOJIHUTh pacdeTaMy MAacCOBBIX J0Jei
COIbl U cONM, JTUOO pacueToM HEOOXOAMMOro KOJUYECTBAa KOMIIOHEHTOB MJISi MPUTOTOBIICHHS
(UKCUPOBaHHOTO 0OBEMa pacTBOpa (€CIIM U3BECTHBI MACCOBBIE JIOJIH).

5) ®namannckuii apucrokpar Slu bantuct Ban T'embmont B XVII Beke mpoBen mepBoe
HCCIIEJOBaHNE MeXaHu3Ma pocTa pacTeHui. OH B3BECHJI 3€MJIIO, 3aChIllal €€ B TOPUIOK U MOCAUII
B HEro JepeBO. B TeueHne HECKOJIBKUX JIET OH IOJIMBAJ JIEPEBO, a 3aTEM CHOBA B3BECHJI JIEPEBO
U 3eMJII0 U OOHApYXHJI, YTO BEC JIepeBa yBeIMUWICA Ha 74 Kr. Bec mouBbl Ipy 3TOM yMEHBIINJICS
npumepHo Ha 100 r. DxcnepumeHT BaH I'enbMOHTa HE OCTaBWMI HM y KOTO COMHEHHSI B TOM,
yTo OMoMacca oOpa3yeTcs HE U3 KOMIIOHEHTOB TOYBBI, a U3 JApyrux BemecTB. HazoBure
JIBa BEIIECTBA, YCBOCHUE KOTOPBIX 00eCreunsio AepeBy Habop OCHOBHOM 4acTH MacChl.

6) BOJBIIMHCTBO OKPYXAIOUIMX HAC METALTMYSCKUX HM3JIENUil M3TOTOBJICHBI HE M3 YUCTHIX
METaUIOB, a MX cruiaBoB. [IpmBenuTe mpumepsl Ha3BaHMM M3BECTHBIX Bam 5 mertammoB u 3

MCETAINIMYCCKUX CIIJIaBOB.
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7) U3 mepednciieHHOro crucka (IUTaBJCHUE, TOPEHHE, WCIAapeHHE, BO3TOHKA, THHEHHE,
KpUCTaTU3aIusi, Opo’keHHEe M T.II.) BBIOEPUTE IPOLECCH, KOTOPBIE SBISIOTCS XUMHUYECKUMH
(T.€. COIPOBOXKIAIOTCA XMMUUECKUM IIPEBPALIEHUEM OJHMX BELIECTB B IPYIHE).

8) MMeercst CUCOK Ta30B: YIJIEKHUCIIBIA Ta3; KUCIOPOJ; a30T, BOAOPOJ; aproH. Hamnuwme
Kakoro M3 HHUX B BBbIIBIXa€MOM BO3AYyX€ YCTaHAaBIMBAIOT, KOrjJa AYIOT u4epe3 TpyOouky
B U3BECTKOBYIO BOAY? A KaKOro M3 3THX I'a30B B BblAbIXaéMOM Bamu Bo31yxe MEHbIIIE BCET0?

Te xe camble BOIPOCHI MOTYT OBITH 3alIM(POBAHBI B BHIE pPa3IM4YHBIX peOycoB, miapas,
rOJIOBOJIOMOK, KPOCCBOP/IOB U T.[I., @ MOTYT OBITh BBIIAHBI B BU/I€ TECTOB.

9) OaHUM M3 TMEPBBIX METATMYSCKHX CIUIABOB, KOTOPHIC YEJIOBEK Havaj HCIIOJIb30BaTh
B IN1yOOKOH IpEBHOCTH, SIBJISIETCS

A) cranp; b) 6ponsa; B) mopamomunnii; I') ayryn; /1) mobenut.

10) CoenuHenue yriepoa, urparoiinee OCHOBHYIO POJIb B €r0 IPUPOTHOM KPYTOBOPOTE:

A) yrapwusiii ra3; b) caxa; B) nedte; I') metan; J]) yrnekucmnsiii ras.

11) Menpuaiitirass 4acTUIla BEIIECTBA, SBISIONIASICS HOCHUTEIEM €r0 XUMHYECKHUX CBOMCTB,
Ha3bIBAETCSI, OTBET MOSCHUTE!

A) xpynunka; b) kpuctamnuk; B) atom; I') monekyna; 1) noH.

12) Camoii 9nuCTO# BOIOM U3 MIEPEUMCICHHBIX B CIIUCKE SIBISETCS, OTBET MOSICHUTE:

A) BopomnpoBoaHasi; b) ponuukosas; B) noxnesas; ') kononesnas; J1) MunepanbHasi.

13) 13 nepeunciaeHHbIX XUMAYECKUX U (PU3MKO-XMMHUYECKUX IMPOIIECCOB BHIOCPUTE TAKOH,
JUIs IPOBEJIEHUS] KOTOPOTro He TpeOyeTcsl BBICOKAsl TEMIIeparypa:

A) o6xur; b) npokanuBanue; B) 6poxenue; [') ciekanue; J1) crutaBneHue.

14) VkaxuTe MpoCTOE BEIIECTBO, KOTOPOE HE sABIsETCS MeTauioM: A) ooBo; B) docdop;
B) pryts; I') maruuii; /1) menp.

15) «Pa36upas» MoNeKyly BOAbI Ha YacTH, Mbl TOYHO HE HAlJeM BHYTPH HEe HU OJHOU
U3 CIENYIOIINX YaCTHUIL:

A) aromsl; b) anexktponst; B) no3utponsr; I') HeiiTponst; ) TpOTOHBI.

16) Cpenu niepeyrCICHHBIX METAJUTHUECKIX MAaTEPUAIIOB, HCIIOIb3yEMbIX JJISi H3TOTOBIICHUS
IIPU30BBIX MEJAJIEH, )KETOHOB U MOHETHBIX 3HAKOB, CIUIABOM SIBIISIETCS

A) 301010; B) cepedpo; B) Oponsa; I') Hukens; /) anroMuHui.

17) Kakass u3 NEepeurCIICHHBIX OINEpaIfii He HCIONb3YeTCs B XUMHYECKOH J1abopaTopuu
JUTSL pa3JeNIeHnsl 1 OYUCTKHU BeIlecTB?

A) nepexpuctammzanus; b) nepeoxnaxaenue;

B) neperonka; I') Bosronka; J[) mepeocaxeHue.

18) B kakoii U3 MEepeUNCICHHBIX XKUIKOCTEH JakMyc He OyJeT OKpalluBaThCs B KPACHBIN

nBer?
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A) numoHHBIN coK; b) s010uHbI cok; B) MOpkoBHBIH cOK; ) yKCyCHAst 3CCEHITHS;

J1) x1e0HbII KBac.

19) HekoTopbIM XMMHYECKHM 3JICMEHTAM HX MEPBOOTKPHIBATECIU [ajldi MMEHA B 4YeCTh
Ha3BaHMI CBOMX rOCy/IapcTB (Ha POAHOM WM JIATMHCKOM si3bIKe). Bce mepeuncieHHbIe 3J1eMEHThI
Ha3BaHbI B UECTh €BPONEHCKUX CTPaH, KpoMe

A) nononus; b) repmanus; B) pyrenus; ') mammanus; 1) dbpanmms.

20) 3armosiHUTE MYyCThIC KJICTKH PYCCKMMHU Ha3BaHUSAMH CIICAYIOMUX dieMeHTOB: Ag, Br, Fe,

I, O, Sn.

B xoMILIEKTBI MOTYT OBITh BKJIFOUEHUE 33JjaHHs HA 3HAHWE MPABHJ TEXHUKH OE€30MACHOCTH
paboTHI ¢ BEIIECTBAMH, HATIPUMED:

21) HauaB nBmkeHHE ¢ BEpXHEH JICBOW KICTKH M MEPEABUTasACh 10 TOPU3OHTAIN (BJICBO HJIH
BIIPaBO) WJIM BEPTUKAIM (BBEPX WU BHH3), IPOIINUTE BCE KIETKU TAaKUM 00pa3oM, 4TOObI U3 OYKB,
NPUBEJCHHBIX B KJIETKAX, MOJYYHJIOCH MPABHJIO MO MEpPaM MPEJOCTOPOXKHOCTH MPH OOpalieHUH
C XUMHYECKUMHU PEAKTHBAMH.

Kaxxnas kieTka MOXKET HCITOJIB30BaThCS TOJILKO OJIMH Pas.

X/ n|P | E| A K| II|P|O|B|O|Y C
n M E | n 1| T | A3 |b|A|B|K|B
Y|/ E | C | K| B |BbBI|H|E | J | T|b | H]|A

22) Pemmre KpOCCBOPI, 3aIOJHSS €r0 PYCCKUMH HAa3BAHUAMH XHMHUYECKHX DJIEMEHTOB.
KiroueBbIM Cl10BOM sBiIeTCS (aMWINS BEIMKOTO PYCCKOIO YYEHOro, OJHOTO M3 co3aaTeneit

ATOMHO-MOJIEKYJISIPHOTO YYEHHS.

1)C, 2) O, 3)Al, 4N, 5)Zn, 6)1, 7)P, 8) H, 9) Pb.
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Pasranaiite peOychl, B KOTOPbIX 3alM(ppOBaHbl HA3BAHUS XUMHUECKUX JIEMEHTOB.

L %

uu
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Cnucok s1umepamypbl, UHMepHemM-pecypcos u dpy2ux UCmoYHUKog 415 Ucno.1b308aHUS

10.

11.

12.

13.

14.

15.

16.

17.

npu cocmaesieHuUu 3adaHulti MYHUYUNA/IGHO20 Imana

Uypanos C.C., lembssHoBuu B.M. Xumudeckue oJMMIIMAAbI IIKOJLHUKOB. — M.: 3HaHuUe,
1979.

benpbix 3./1. IIpoBoaum xumuyeckyro onumnuany. — [lepmb: Kamxnsiii mup, 2001.

JIynun B., TronpkoB U., Apxanrenbckas O. Xumus. Beepoccuiickue onumnuasl. Beimyck
1. (Ilsate xonen) / [Tox pen. akan. Jlynuna B. B. — Ipocsemnierare Mocksa, 2010.

Jlyaun B., TronskoB U., Apxanrensckas O. Xumusa. Becepoccuiickue onummnuaabl. Beimyck
2. (ITarp xonen) / Ilox pen. akazn. Jlyauna B. B. — IIpocBemenne Mocksa, 2012.

3amaun Bcepoccuiickoil oauMmuaabl MKOJBHUKOB 1o xumuw/ [lom obmieit penakiueit
akanemuka PAH, npodeccopa B.B.Jlyauna / O. Apxanrenbckas, 1. TronpkoB, A. )Kupos u
np. — Dx3ameH Mocksa, 2003.

BerynurenpHble 3K3aMeHbl U OJIMMIMAAbI IO XUMUH: ONBIT MOCKOBCKOIO YHUBEPCHUTETA.
Yuebnoe mocodbue / H. Ky3smenko, B. Tepenun, O. PepkoBa u ap. — W3marenbcTBo
MocxkoBckoro YauBepcutera Mocksa, 2011.

"Xumus B mIKose" - HayYHO-METOAUYECKUN KypHAI

OHUMKIONeAus ajia neteid, ABanTta+, Xumus, 1.17, M: «ABanTta+», 2003.

Jleencon U. Kak u mouemy HpoOHUCXOASAT XUMHUYECKHE PEAKUUHU. DJIEMEHThl XUMHYECKOU
TepmoarHamMuku u kuHeTuku. — MJI Maremnext Mocksa, 2010.

Xayctkpodt K., Koncre6n O. CoBpemenHblli Kypc obmelr xumuu. B 2-x tomax. Ilep. c
aHri.— M.: Mup, 2002.

[Toranos B.M., Tarapunuuk C.H. «Oprannueckas xumus», M.: «Xumusi», 1989
Oprannueckas xumus / mon pea. H.A. TrokaBkuHOI B 1ByX ToMax, M.: «JIpodayn, 2008
Ky3pmenko H.E., Epemun B.B., [lonkoB B.A. Hauana xumuu 171 mMOCTynaromux B BY3bI
16-e u3a., nononHeHHoe U nepepadoranHoe M. : Jlaboparopus 3Hanuit, 2016

MI'Y - mxkone. BapuaHTBl SK3aMEHALMOHHBIX WM OJUMMIMWAAHBIX 3aJaHUNW 10 XUMUH:
2015/Tlox pemakumeit npod. H. E.Kyzpmenko. M.: Xumunueckuit ¢-t MI'Y, 2015
(exeroIHOe U3/IaHKEe, CM. TIPEABITYIINAE TOJIbI)

Epemun B. B. Teopernueckas u MareMaTrhyeckass XUMHUs s WIKOJbHUKOB. M3m. 2-e,
nononHenHoe. M.: MITHMO, 2014

Epemuna E. A., PeoxoBa O. H. Xumwus: CrnpaBouHUK MIKOJIbHHKA. YueOHOe MocoOue.
M.: U3narensctBO MockoBckoro ynusepeurera. 2014

JIucuupin A.3., 3eiipman A.A. OueHp HecTaHAapTHbE 3amaun 1o xumuu. Ilox pen.

npodeccopa B.B. Epémuna. M.: MITHMO, 2015
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18.

19.

o

Bompocsr u 3amaun nmo ob6mieit u Heopranuueckor xumuu / C. @. [lynaes, I'. I1. XKmypko,
E. I'. KabanoBa u ap. — Kuamxuslit oM "Yuusepcuter" Mocksa, 2016

Csuranbko W.B., Kucun B.B., Uypano C.C. CraHgapTHble aNrOpUTMbl pELICHUS
HECTaHJApPTHBIX XMUMHUYECKUX 3a/ay: YdyeOHoe MmocoOue s MOJArOTOBKU K OJMMIIMAIaM
IIKOJIBHUKOB 10 XuMUU. M., Xumuueckuii (akyaprer MI'Y um. M. B. JlomoHOCOBa;
M., Beicimii xumudeckuit koiemk PAH; M., U3marenscTBo (hHU3MKO-MaTeMaTHIECKON
muteparypel  (PU3MATIIMT). 2012 (http://www.chem.msu.su/rus/school/svitanko-
2012/fulltext.pdf)

NHTEPHET-PECYPCHBI:

Meronuueckuii calrt Bcepoccuiickoit OJIMMITHAIBI [IKOJIbHAKOB

http://vserosolymp.rudn.ru/mm/mpp/him.php:

Paznen «IIxonbHBIE OJINMIIHAJIBI o XUMHUN» rnopraia “ChemNet” —

http://www.chem.msu.ru/rus/olimp/;

OnexkTpoHHass OuONMOTEKa y4eOHBIX MaTepuasioB 1o xumuu moptana “ChemNet”

http://www.chem.msu.ru/rus/elibrary/;

ApxuB 3aj1a4 Ha opraie «OIuMIIuazsl 11 IKOJIbHUKOBY — hitps://info.olimpiada.ru/tasks;

Caiit «Bcepoccuiickas ouMMITHaa MIKOJIHUKOB B T. MockBe» http://vos.olimpiada.ru/.

KonTakrsl orBeTcTBeHHBIX Jinil B IIITMK

Iloxemanus u PEKOMCHAAIINU 11O BHCCCHUTIO I/ICHpaBJ'ICHI/Iﬁ B MECTOAUYCCKHUEC PCKOMCHOAIINH,

a TaKKe II0 APYruM BOIIpOCAM, KACAKOIMIUMCS COCTABJICHUSA 3a,Z[aHI/II71, MMPpOBEACHUA U ITPOBCPKU

OJMMITHA/IBI OOparaiirech o »nekTpoHHoi moute Olga.Arkh@gmail.com (Apxanrensckas Onbra

Banentunosna) uiau Doljenko VD @inorg.chem.msu.ru (Jlomxkenko Biagumup JMutpresuy).
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IIpunoxenue 1

Ilepuoduueckas cucmema 3nemenmos /. . Mendeseesa

1 2 3 | |4 5 6 |7 8 9 10 J11 12 [13 14 |15 16 [17 18
11 2
H He
1.008 4.0026
2 |3 4 5 6 7 8 9 10
Li Be B C N O F Ne
6.941 (9.0122 10.811 [12.011 |14.007 |15.999 |18.998 |20.180
3 11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22.990 (24.305 26.982 |28.086 [30.974 |32.066 |35.453 |39.948
4 119 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti \Y/ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.098 40.078 |44.956 47.867 |50.942 |51.996 |54.938 |55.845 |58.933 |58.693 [63.546 |65.39 [69.723 |72.61 [74.922 |78.96 [79.904 (83.80
5 (37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo TC Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85.468 |87.62 [88.906 91.224 (92.906 [95.94 [98.906 |101.07 |102.91 |106.42 |107.87 |112.41 |114.82 |118.71 |121.75 |127.60 |126.91 |131.29
6 |55 56 57 * |72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132.91 |137.33 |138.91 178.49 |180.9 [183.84 |186.21 {190.23 |192.22 |195.08 [196.97 |200.59 |204.38 |207.20 |208.98 [[209] |[210] |[222]
7 |87 88 89 ** 1104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Uut Fl UUp |Lv Uus |Uuo
[223] |[[226] |[227] [265] |[[268] |[271] |[270] |[277] |[276] |[281] |[280] |[285] |[284] |[289] |[288] |[293] [[294] |[294]
*| 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
140.12140.91|144.24 | [145] |150.36|151.96 | 157.25| 158.93 | 162.50 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97
* 90 91 92 93 94 95 96 97 98 99 100 101 102 103
*| Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232.041231.04 (238.02 | [237] | [242] | [243] | [247] | [247] | [251] | [252] | [257] | [258] | [259] | [262]
9




Li, Cs, Rb, K, Ba, Sr, Ca, Na, La, Y, Mg, Lu, Th, Be, U, Al, Ti, Mn, V, Zn, Cr, Fe, Cd, Co, Ni, Mo, Sn, Pb,

IIpunoxenne 2

Isnekmpoxumuyeckuii psid HanpsAMceHuli Mema.108

Pacmeopumocmb coneii, Kuc/1om u ocHogeaHuii ode

(H), Sb, Bi, Cu, Hg, Ag, Pt, Pd, Au
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P — pactBOopumoO

M — manopactBopumo (< 0,1 M) H — HepacTBopumo (< 107 M) —He cylIecTBYET WM pa3yiaraeTcsi BOJOM




Ipunoxenue 3

IIpumep 3as8/1€HUS y4ACMHUKA HA aneAAsYuio U npomokoJa Kiopu

[Ipencenaremnto >KOpU MIKOJIBHOIO/MYHUIIUIIAILHOTO
JTara BCEPOCCUUCKON OJIMMITAA/IBI IIKOJBHUKOB IO
XAMUHU

Gdamunus, ums, omyecmeo

OT Y4eHHUKa (1IbI) KJlacca

NnoJiHoe Ha3eaHue o6pa306ameﬂbnoﬁ opeaHuzayuu

Gamunus, ums, omyecmeo

3asBjeHne
[Ipomry mepecMOTpeTh MOIO paboOTY, BBHINOJIHEHHYIO B Type, 3ama4da No ,

TaK Kak 51 He COTJIaceH (Ha) ¢ BHICTABJIEHHBIMHU MHE OajljlaMU B CBSI3U C

O6OCH0661H1/I€ NPUYUHbL HeCco2caacusl ¢ 8blCNMABIEHHbIMU 661]1]1(1]\/114
20

(mara)

(moamwcs)



MHPOTOKOJI Ne
pPaccMOTpeHHs aneIsINU YYaCTHUKA

BCGpOCCHﬁCKOﬁ OJIMMIIHAAbI HIKOJBHUKOB I10 XUMHH

d)aMuﬂuﬂ, ums, omuyecmeo nojiHoCmvlo

VYyenuka (11b1) KJacca

NnoJiHoe Ha3eaHue 06pa306ameﬂbnod opeanusayuu

Mecto npoBeneHus

cyowvexm Dedepayuu, 20poo

JaTta u Bpems

[IpucyrcrBytor: Unensl Xropu:

qbaszuﬂ, ums, omuyecmeo nojiHoCmvio

Kpartkas 3anuce pazbsicHenuii wieHoB JKiopu (110 CyTH anesiumn)

Pesynbrar anemnsuuu:
1) omieHka, BbICTaBJI€HHAs ydacTHUKY OnuUMITHabl, OcTaBlIeHa 0e3 U3MEHEHNUS,
2) OIleHKa, BHICTaBJICHHAs y9acTHUKY OIUMITHA/bl, U3MEHEHa Ha

C pe3ynpTaToOM aneiIsiuu CorJiaceH (He COraceH)

NnoONUCH 3a56UMes

Yuensl 7Kropu

DOUO noonuce
QHO noonuce
QUO noonuce

QU0 noonuce



