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1. OBIIME ITOJIOKEHUA

Opranuzanys ¥ NPOBEACHUE HIKOJBHOTO M MYHMIMIIAJBLHOTO 3TAlOB BCEPOCCHUMCKON

OJIMMIIMaAbl IKOJIBHHUKOB IIO0 XHMHNHN (z[anee — OJ'II/IMHI/Ia,I[a) OCYHIECCTBIIACTCA B COOTBETCTBUU

c aktyanbHbIM  [lopsimkom mpoBeneHuss onumnuanbsl (mpukaz  Ne 1252  MuHmcTepcTBa

o0pa3oBanuss M Hayku Poccuiickoit @Pemepaumu ot 18 HosOps 2013 r., mpuka3z Ne 249

MunncrepcrBa oOpasoBanus U Hayku Poccuiickoii @enepanmu or 17 mapra 2015 r., npukas

Ne 1488 MunucrepcTBa o0Opa3oBaHus M Hayku Poccuiickoii @eneparun ot 17 nexadbps 2015 r.,

npuka3 Ne 1435 Mununcrepcrsa oopasoBannsa U Hayku Poccuiickont @enepanuu ot 17 HOs0ps

2016 r, mpukaz MwunucrepcrBa npocsertenus Poccutickoii @enepammum ot 17 mapra 2020 r.

Ne 96).

HpI/I MMOATOTOBKEC K IMPOBCACHUIO HIKOJIBHOTO U MYHUIIUITIAJIBHOT'O 2TAallOB BCGpOCCHfICKOfI

onuMmnuaabl mKoMbHUKOB 2020/21 yyebHoro roga HeoOXoauMO Yy4YUTHIBaTh llocTaHoBiIEHUE

['maBHOTO TOCYIAPCTBEHHOrO caHuTapHoro Bpaya Poccuiickoii @eneparmmu ot 30.06.2020

r.Ne 16 «O06 vyrBepxkAaecHUM caHuTapHo-3nuaeMmuonorndyecknx npasua CIT 3.1/2.4.3598-20

«CaHATapHO-PIIHACMHUOIOTNYCCKHIE TDe6OBaHI/I$I K_YCTPOMCTBY, COASPKAHMIO U OpraHU3aIuU

Da6OTI>I O6DaSOBaTCJ'IBHBIX OpraHu3alyi U APYTUX 00BEKTOB COLIMAJIbHOM I/IHd)DaCTDVKTVDBI JJIA

JIeTer U MOJIOJEXKH B YCIOBHUIX PACIIPOCTPAHEHUI HOBOM KopoHaBupycHou nadexmu (COVID-

19)» (3apeructpupoBan 03.07.2020 1. No58824). B COOTBETCTBUM C YKa3aHHbBIM

[TocranoBnenuem 1o 1 stHBapst 2021 r. 3ampemiaeTcsi MPOBEACHHE MAaCCOBBIX MEPONPUSTUN
(myHkt 2.1). B cBsA3M C 3TUM HEOOXOAMMO NPEAYCMOTPETh MPH OPraHU3alMH IIKOJIBHOTO U
MYHULIMIIAJIBHOTO O3TAallOB BO3MOKHOCTH INPOBEICHHS OJHMIIHAABI € HMCIOJb30BAHHEM
HH(OPMANMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOI M.

HIKOABHBIA U MYHUIMTAIBHBIN 3Talbl OJUMIIMA/IBI IO XUMUU JUTSI CTAPUINX BO3PACTHBIX
napajjeneil JKenaTelibHO IMPOBOJUTH B JiBa Typa (TEOPETHUECKUH M HKCHEPUMEHTAIbHbIHN)
B CPOKH, yCTaHOBJIEHHbIE llopsakoM INpoBeneHHsS BCEPOCCUMCKOW OJIMMIINAABI IIKOJbHUKOB.
Yuacmnuxu onumnuaoer donyckaromcs 0o écex mypog, pe3yibmamvl Nepeo2o0 mypa He Mo2ym
CTYACUMb OCHOBAHUEM OJIsL OMCMPAHEHUs Om OanbHeliue20 yuacmus 6 onumnuade. KOHKpeTHbIe
CPOKM M MECTa NPOBEAEHHUS IIKOJBHOTO M MYHHULUIAIBHOIO 3TAallOB OIPENEISIOT OpraHbl
MECTHOTO CaMOYIIPaBJICHUS, OCYILECTBIIAIONINE YyIpaBieHHe B cdepe obOpazoBanusa. Cpok
OKOHYAHHUS MIKOJBHOTO JTama He IMo3aHee 1 Hos0ps, MyHUIUMIIAILHOTO — 25 mexaops.
JXenatenbHO MpoBEEHHE IIKOJIBHOTO 3Tala B OKTAOpE, MyHUIMNAIBHOIO B HOSIOpe, 4yTOOBI B
nexabpe MOKHO OBUIO HayaTh MOJTOTOBKY YYAaCTHUKOB K PETHOHAJIBLHOMY JTaIly.

JUTUTENbHOCTh TEOPETHYECKOro Typa cocTaBisgeT He Oosee 3 uaca 55 MuHYT,

a OKCIIEPUMEHTAILHOTO Typa — He Ooiee 2 acTpoHOMHYecKHx dyacoB. Ecim mpoBeneHme
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IKCIEPUMEHTAIBLHOTO Typa Ha IIKOJBLHOM 3Tare HEBO3MOXKHO, TO B KOMIUICKT TEOPETHYECKOTO
Typa BKJIIOYAeTCs 3a7a4ya, TpeOyroast MbICICHHOTO SKCIIEPUMEHTA.

OnuMnuamHbli TYp BKIIOYAET B ce0sl HEMOCPEICTBEHHO MPOBEACHNE COPEBHOBATEIHLHOTO
Typa B O4HOH (popme, mudpoBaHue, MPOBEPKY pPEIICHUI YYAaCTHUKOB, NemU(ppOBAHKE, ITOKa3
paboT, aneusAIuIo y4aCTHUKOB U MOJIBEACHNUE UTOTOB.

W3menenne 0aiioB mociie MPOBEPKH BO3MOXKHO TOJIBKO B Xoje ameuisinuu. Ha mokasze
paboT 3ampeneHo U3MeHITh OailIbl. Jlaxke B cilydae TEXHHYECKHUX OIIMOOK M3MEHEHHE 0aslioB
NPOM3BOJIUTCSI HAa OCHOBAaHWU COOTBETCTBYIOIIETO aKTa 00 amnelulsIlHU, COCTaBJICHHOTO
B CBO0OOIHOM (hopMe U MOAMMCAHHOTO WICHAMH aneJUIIIHOHHON KOMUCCHUH.

[Ipu Hecorimacum C OIEHKOW YYaCTHUKH OJMMIIHAJBI JOJDKHBI B MHUChMEHHOW (opMme
NoJaTh B OJKIOPU 3asBJICHHE HA aleUIIHUI0 O HECOTJacCHU C BBICTABICHHBIMHU Oajiamu

¢ 000CHOBaHHEM (HD”JIOJ!C@HME 3) PaCCMOTpeHI/Ie areJusnuy NpoBOAUTCA € YIaCTUEM CaMOI'O

Y4aCTHHKA  OJIMMITMAbI. Ilo pe3yjibTaTaM pacCMOTPCHUA alCisigvuu O  HECOoIrJacuu
C BBICTABJICHHBIMU OaJljIamMu JKIOpU HOPHUHUMACT PCUHICHUC 00 OTKJIOHCHHU arncJsnmun 1
COXpPAaHCHHWHN BbICTABJICHHLIX 6anaoB Wik 00 YAOBJICTBOPCHUU allCJUIAIUNA W KOPPEKTHUPOBKE

6amioB (Ilpunoxncenue 3). llpouenypa paccCMOTpPEHHUs aneISALNUM YJaCTHUKOB OJIMMIIMA[IbI

pa3zpabarbiBaeTcsl MPEAMETHO-METOJUYECKMMH KOMMCCHUSIMH U YTBEPXKAAETCA OpraHoM
MECTHOI'O CaMOYIIPABJICHNUS, OCYILECTBISIOUINM YIIpaBieHHue B cepe 00pa3oBaHusl.
TpeOoBanuss K OpraHuM3auMyd W MPOBEJAEHHUI0 IIKOJbHOI0 M MYHHIUNAJIBLHOIO
3TaNoOB  OJHMIHAAbI  Pa3padaTbIBAIOTCI € YYETOM  AKTYaJbHBIX [OKYMEHTOB,
PerJJaMeHTHPYIOIIUX OPraHU3AlMI0 W NPOBeJCHHE OJUMIIHAABI, A TaK/Ke HACTOSIIHUX

METOAUYECCKHUX peKOMeHHaHHﬁ.

2. COCTAB YYACTHHUKOB

B mxonsHOM 3Tame onummuaabl Ha JOOPOBOJIBHOW OCHOBE MPUHUMAKOT y4acTHE BCE
Kenaromue, oOydatonecs B 5—11 kiaccax. YYacTHHKHM IIKOJIBHOTO dTama BIpPaBe pelIaTh
3a7aHus U151 00JIee CTapIInX Mapaiesnei.

B MYHUIUIIAJIBHOM 3Tall€ OJUMITMAAbl MIPUHUMAIOT Y4aCTUC!

- YYacTHUKH IIKOJBHOTO JTama, HaOpaBIIMe HEOOXOAMMOE KOIMYeCTBO OallioB,
YCTaHOBJICHHOE OpPraHOM MECTHOTO CaMOYIPAaBIEHUS, OCYIIECTBISIONINM YyIIpaBiIeHHE B cdepe
o0Opa3zoBaHus;

- moOeauTeny U MPU3EPHI MyHUIIUTIAILHOTO ATAla OJMMITHAIBI TPEABLAYIIEro Y4eOHOTO
rojia, MpoJOJDKaloMe oOyueHHe, KOTOpbIe BIIPaBe BBINOJIHATH 3aJaHus A Oosee crapiien

napaieny.



BBI60p napauicin SABJIACTCA OKOHYATCIBbHBIM M COXPAHACTCA Ha BCCX MOCICAYIOIIHUX

oTalax OJHUMIInaabl.

3. METOJIJUYECKHUE PEKOMEH/JIAIIAU 110 PASPABOTKE 3AIAHUI
MKOJIbBHOI'O U MYHUIIUITAJIBHOTI'O 3TAIIOB

3.1. [IpyHIUNBI COCTABIEHUS OJTUMIIUATHBIX 3aJaHUI

3a)1aH1/m OJIMMIIMAZIbl MIKOJIBHOTO MW MYHHUIUIIAJIBHOI'O J3TalloOB AOJKHBI ObITh

OPUIHHANbHBIMH (Pa3pabOTaHHBIMU METOJUYECKUMHU KOMHUCCUSIMH COOTBETCTBYIOIIETO 3Tara).
3a OCHOBY MOTYT OBbITh B3AThI 3aJJaHUsI OJIMMIIMA/]] POLIUIBIX JIET, OyOJIMKOBaHHbIE B COOPHHUKAX
U Ha MHTEpHET-opraiax (CM. CIHCOK JMTEpaTypbl, HHTEpHET-pecypcoB). J[lomyckaercs
3aMMCTBOBaHHUE 3a/lay WIN 3JEMEHTOB 3a/lad IPU YCIOBUHU, YTO YMCIIOBBIE 3HAUEHHUS, IPUPOAA
AQHMOHOB MJIM KaTHOHOB (TaM, II€ OHU HE BaKHbI) OyAyT M3MEHEHBI, 33aJaya JOJKHA MMETh
peleHye, He IPOTHUBOpeYallee 3[paBOMy CMBICITY.

[Ipu pa3paboTke OJMMIIMAAHBIX 33]a4 BaXXKHYIO POJIb UTPAIOT Medcnpeomemusle Ces3u,
MOCKOJIBKY CETOJIHS HEBO3MOXKHO MPOBOJUThH TOJHOLIEHHBIE HCCIEIOBaHUS TOJBKO B OJHOMN
00J1acT HayKH, HeM30eXHO OyIyT 3aTpOHYThl CMEXHbIE TUCHMILIMHBI. 3HaHUS MO (u3MKe,
Ouosoruu, reoJoruu, reorpaduu ¥ MaTeMaTUKe MPUMEHSIOTCS B pa3IMYHBIX 00JacTAX XUMMHU.
Taxue MeXIpeIMETHBIE 3a/1a41 TTOKa3bIBAIOT TECHYIO B3aUMOCBSI3b €CTECTBEHHBIX HAYK.

OnumnuagHas 3ajada — 3TO eAMHOe lenoe. B He€ BXoauT ycJjioBHe, pa3BEépHYTOe

peuieHue, CucreMa OucHUBaHuA.

YciaoBua 0JJUMIKAATHBIX 32124

VYcnoBus ONMUMIIMATHBIX 3a7ad MOTYT OBITh CPOPMYTUPOBAHBI MO-PA3HOMY: YCIOBHE
C BOIIPOCOM WJIM 3aJlaHME€M B KOHIIE (TIPH 3TOM BOIIPOCOB MOXET OBITh HECKOJIBKO); TECT
C BEIOOPOM OTBETA; 3a7a4a, B KOTOPOM TEKCT YCIOBHS MPEPHIBACTCSA BOMPOCAMH (TaK 3a4acTyro
CTpPOSITCS 337a4d Ha BBICOKUX YPOBHSX OJUMITHA/IBI).

OnumnuangHbple 3aaud 1O XUMUM MOXXHO pa3[eiuTh Ha TPU OCHOBHBIE TPYIIIBI:
KaueCTBEHHBIC, PAaCUETHBIE (KOJIMUECTBEHHBIC) U IKCIIEPUMEHTAILHEIE.

B kauecmeennvix 3a0auax moxer morpeOOBaThCSA: OOBSICHEHHE SKCIEPUMEHTAIBHBIX
dakToB (HampuMep, W3MEHEHHE IIBeTa B pE3yJbTaTe pEaKkilih); paclo3HABaHHE BEIICCTB;
MOJIy4YeHUE HOBBIX COEIMHEHUM; MpEeJCKa3aHhe CBOMCTB BEILECTB, BOZMOXHOCTH MPOTEKaHUs
XUMUYECKUX PEAaKIUii; OnrcaHue, OOBICHEHHE TEX WJIM WHBIX SIBIICHUW; Pa3fCICHHE cMecei

BE€IICCTB.



Krnaccudeckoit ¢opmoii KadecTBEHHOW 3aJauu  SBISCTCS 3aJaHHE CO CXEeMaMu
(uenmoukamu) npeBpaieHuil. (B cxemax crpenkyd MOryT OBITH HAlpaBlieHbl B JIOOYIO CTOPOHY,
MHOTJa J1aXke B 00€ CTOPOHBI (B 3TOM Cily4yae Ka)XJAOW CTpeJKe COOTBETCTBYIOT JIBa Pa3IMUYHBIX
ypaBHEHHUs peakiuit). CxeMbl IpeBpaIleHuii BEIECTB MOKHO KiIacCU(PUIMPOBATH CIEAYIOLUIUM
o0pazoM:

1. Tlo oObekTam:

a. HEOPraHUYECKUE;

b. opranuyeckue;

C. CMEIIaHHBbIE.

2. Tlo d¢opme memodkun (CXeMbl MOTYT OBITh JIMHCHHBIMH, pPa3BETBJICHHBIMH,

UKJIAYECKUMHU ).

3. Tlo o0BEMy U THIY peqoCcTaBIeHHONW HH(OPMALINN:

a. Jlanbl Bce BemecTBa 0€3 yKa3aHUM yCIOBUN MPOTEKAHUS PEAKIIHIA.

b. Bce wunm Hexkoropele BemiecTBa 3amuQpoBaHbl OykBamu. PasHpie  OyKBBI
COOTBETCTBYIOT Pa3HbIM BEILIECTBAM, YCIOBUS MPOTEKAHUS PEAKIU HE YKa3aHBbI.

c. BemectBa B cxeme MOJHOCTHIO WIJIM YaCTHYHO 3alIM(PpOBaHBl OYKBaMU U YKa3aHbI
YCIIOBUS IPOTEKAHUS PEAKIIMIA UITH pEareHThI.

d. B cxemax BMecTO BeEIIECTB JaHbl JJIEMEHTHI, BXOJSIIME B COCTaB BEIIECTB,
B COOTBETCTBYIOIIMX CTETIEHAX OKHCIICHUS.

e. CxeMbl, B KOTOPHIX OPraHUYECKHE BEIIeCcTBa 3au(pOBaHbI B BUAE OPYTTO-(HOPMYIL.

Hpyroit ¢gopmoii kaueCTBEHHBIX 3aJay SBJISIOTCS 3a7auyd Ha OMUCAHHE XUMHYECKOTO
HKCIIEPUMEHTa (MBICIIEHHBIM JKCHEPUMEHT) C YKa3aHMEM YCJIOBHM NpPOBEACHUS peakiuil
1 HaOJIIOICHUH.

B pacuémmnuix (konuuecmeennsix) 3adauax 0OOBIMHO HEOOXOIMMBI PAcU€TBl COCTaBa
BEIIECTBA MIJIM CMECH BEIIECTB (MacCOBBIN, O0BEMHBIN U MOJIBHBIN MPOIEHTHI); pacYE€Thl COCTaBa
pacTtBopa (IIPUTrOTOBJIEHHE PACTBOPOB 3a/laHHOM KOHLIEHTPALUK); pacdE€Thl C HUCIOJIb30BAHHEM
ra3oBbIX 3aKOHOB (3aK0H ABorajapo, ypaBHeHue Knanelipona—MenieneeBa); BbIBOJ XUMHUIECKOMN
dbopMynbl  BemiecTBa; Pacy€Thl MO XUMHYECKHUM  YPaBHEHHUSIM  (CTEXHOMETPUUYECKUE
COOTHOIIIEHUS); PacuéThl C HCIOJB30BaHHEM 3aKOHOB XMMHUYECKON TEpPMOAMHAMHKHU (3aKOH
COXpaHEHMsI SHEpPruu, 3akoH ['ecca); pacu€Tbl C UCHOJIB30BAHHWEM 3aKOHOB XUMHYECKOMN
KHHETUKN (3aKOH JeUcTBUS Macc, mpaBuio Bant-I'odda, ypaBHeHne Appenuyca), pacd&Tsl
C UCIOJIb30BAaHUEM KOHCTAHT PAaBHOBECHSI.

Yame Bcero ONMMITMATHBIC 3a/IaHUs BKJIIOYAIOT B ceOsl HECKOJIBKO THUIIOB 3ajad, T. €.

SABIIAKOTCA KOM6qul2208aHHblMu. B 3aga4€ MOXET OBITh M30BITOK WU HEOOCTAaTOK JaHHBIX.
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B ciydae u30bITKa IIKOJBHUK JODKEH BBHIOpATh T€ NaHHBIE, KOTOPhIE HEOOXOIUMBI JJIsi OTBETa
Ha TMOCTaBJIECHHBIN B 3ajade BOIpoc. B ciydyae HenocTraTka JaHHBIX IIKOJIBHUKY HEOOXOAMMO
[OKa3aTb YMEHME II0JIb30BaThCsl MCTOYHUKAMM CIPAaBOYHOM WHGOpMALMM U U3BIIEKATh
HEO0XOIMMBIE /7S pEILICHUs TaHHbIE.

[Ipumepamu 3amad SKCIEPUMEHTAIBHOTO Typa SBISIOTCA HEOONbIINE IPAKTHUYECKUE
paboOThl Ha pPAa3NIUUEHUE BELIECTB, HA IPOCTEHIIMM CUHTE3, HAa MPUTOTOBIEHHE pPacTBOpa
C 3a/IaHHOM KOHIICHTpaIUEeH.

VYcioBust 3KCIIEPUMEHTATIBHBIX 331a4 JOJDKHBI ObITh COCTABJIECHBI TAK, YTOOBI y YYaIluX cs
NOSIBUWICS MHTEPEC K IKCHEPUMEHTANbHONW XUMMH. sl TOCTHXKEHUS ATOH LeIM HEoOXOAUMO
OCBOCHHME YYalIUMHCS TPOCTEHIINX J1adopaTopHBIX omepauuid. B ¢opmymmupoBkax
SKCHEPUMEHTAIbHBIX 3a/laHUI 00513aTeNbHO JIOJDKHO OBITh 33JaHUE Ha OMMCAHUE BBINOJIHEHHS
JKCHEPUMEHTa, HAONIOJCHHUS  NPOUCXOJAINIMX  peakuuid U (GOpPMYyJIUPOBKY  BBIBOJIOB

13 HAOIIOICHUI.
3.2. Metoanyeckue TpeOOBaHNUs K OJHMITHAJTHBIM 3a/auamM

3anava 1omxkHa ObITh MO3HABATEIHHOU, OYAUTH JFOOOMBITCTBO, YAUBIISATD.

Bonpocer onuMmnuaaHoi 3a1auu AOKHBI OBITh CIIOKHBIMH, T.€. PEIIAThCS B HECKOJBKO
JEUCTBHH.

3amaua nOoDKHA OBITh KOMOWHMPOBAHHOM: BKJIIOYATh BOIPOCHI KaK KadeCTBEHHOTO,
TaK ¥ pacy€THOTO XapakTepa; >KeJaTeIbHO, YTOOBI B 3a7]a4€ COAEPKAICI U MaTepHall U3 APYTUX
€CTECTBEHHO-HAYYHBIX AUCHUIUIMH. [10 BO3MOXXHOCTH W 3aJa4yd, U BOMPOCHI JOJKHBI OBITH
COCTaBIEHBI U CHOPMYIHUPOBAHBI OPUTUHATBHO.

Pemenue 3amaum momkHO TpeOOBAaTh OT YYAaCTHUKOB OJNIMMITHAABI HE 3HAHUS PEAKUX
($akTOB, a MOHUMAHUS CYTH XUMHUYECKUX SIBJICHUN M YMEHHUSI JIOTHUYECKH MBICITUTb.

B 3amauax mone3HO UCHONB30BaTh pa3iiMyHbIE CIIOCOOBI Ha3BaHUU BEIIECTB, KOTOPHIC
UCTIONIB3YIOTCS B OBITY U TEXHHUKE.

Bompocsl k 3amade JODKHBI OBITH BBIIEIEHBI, YE€TKO CPOPMYIMPOBAHBI, HE MOTYT

JO0IMYCKAaTh ABOSAKOT'O TOJKOBAaHMA. Ha ocHoBe BOITPOCOB CTPOUTCA CUCTEMA OLICHUBAHMA.

Pemrenne 3agau

Hamucatp pemieHue 3amadu He Jierde, 4eM CO3JaTh caMO 3ajaHue. PelieHue ITOJDKHO
OpPUECHTHPOBATh IIKOJHHHKA HA CAMOCTOSATENBHYIO paboTy: OHO JTOJDKHO OBITh Pa3BUBAIOIIMM,
o0yJaronuM (03HAKOMHUTEILHBIM). BaskHO, 4TOOBI 3a1a4l UMENI OTPAHUYCHHOE YMCIIO BEPHBIX
peLICHU, W OSTH PEUICHUS JOJDKHBI ObITh pa3BEPHYTHIMH, NOAPOOHBIMHU, JIOTMYECKH

BBICTPOCHHLIMHU U BKJIIOYAJIM CUCTEMY OLICHUBAHMUS.



Cucrema OICHUBAaHUSA

E€ pa3paboTka — mpoliecc Takoi e TBOPUYECKUH, KaK HAMMCaHUE YCIOBHS U PEIICHUS
3agaun. Cucrema OI[eHUBAHUS pPEIICHUs 33aJaul OMHUPAETCs Ha MO3JIeMEeHTHbIN aHanu3. Ocobbie
CJIIO)KHOCTH BO3HHMKAIOT C BBIOOPOM OLIEHHBAE€MBIX 3JEMEHTOB, TaK KaK 3a/JaHus HOCAT
TBOPUYECKUN XapaKTep W IMyTeW MOJy4eHHUs OTBETa MOXKET OBITh HECKONbKO. Takmm oOpasom,
aBTOpaM-pa3pabOTIYMKaM HEOOXOIUMO BBISBUTh OCHOBHBIC XapPAKTEPUCTUKHU BEPHBIX OTBETOB,
HE 3aBUCALINX OT NyTEH pelIeHMs, WIH PACCMOTPETh M OLCHUTh KaXJbIi M3 BO3MOXKHBIX
BapHaHTOB pemieHus. CucremMa OIEHOK JOJDKHA OBITh THOKOM M CBOOUTH CYOBEKTUBHOCTH
MPOBEPKU K MUHUMYMY. [Ipu 3TOM OHa 10KHA OBITH YETKO IETEPMUHUPOBAHHOM.

Pexomenaanuu no pa3paboTKe CUCTEMBI OIECHUBAHHUSI.

1. Pemrenust 3aaun TOJDKHBI OBITH Pa30MTHI HA 3JIEMEHTHI (II1aTrH ).

2. B xaxaoM 3amaHuu Oaiibl BBICTABISIOTCA 32 KKl SJIEMEHT (IIAr) peHIeHHUS.
[Ipuuém Oamnm 3a oOaWMH IIAr pemieHus MOXeT BapbupoBaThesi OoT 0 (pemieHue
COOTBETCTBYIOILIETO 3JEMEHTA OTCYTCTBYET WJIM BBIIIOJIHEHO MOJHOCTBIO HEBEPHO)
JI0 MaKCHUMaJbHO BO3MOXHOTO 0OaJia 3a JaHHBIH 1ar.

3. bamnibl 3a IpaBUIBHO BBITTOIHEHHBIE DIIEMEHTHI PEIICHUS CYMMUPYIOTCS.

4. lllaru, AEMOHCTPUPYIOIIME YMEHHUE JIOTUYECKH pPacCyXXIaTh, TBOPUYECKH MBICIUTH,
MPOSIBJISATh MHTYUIIMIO, OIICHUBAIOTCS BBIIIE, YeM T€, B KOTOPBIX IOKa3aHBI OoJiee
MpPOCThIE YMEHHUsI, BlafieHue (POpMaTbHBIMU 3HAHUSMH, BBITIOJIHEHHE TPHUBUATBHBIX
pacy€ToB U ap.

CymmapHblii  6amin  3a  pasnuyHble 3aJaHus  (CTOMMOCTb KaXJIOTO 3a/laHusi) He

00s13aTEIBHO JOKEH OBITh OMHAKOBEIM.

3.3. [IpumepHasi TeMAaTHKA 3a]aHUI IKOJIbHOT0 U MYHHIMIIAJBHOT0 ITANOB

3amaHust HIKOJIBHOTO M MyHUITUIIAIBHOTO ATAIOB 11E1ec000pa3Ho pa3padbaTbiBaTh
JUIst 4 BO3pAcTHBIX Napajulesel: MKOIbHbINA 3Tan — 5—8, 9 — 11 kiaccsl, MyHULIMNIAIBHBIN dTal —

7— 11 xiaccel. J{ns kaxa0# mapaiienn pa3padaThIBacTCsl OJIMH BApUAHT 3a/IaHUI.

s ysammxcest 5-8 kiaccos

s ygamuxcst 5—8 KIIacCOB OMUMIINA/A 10 XUMUU JOJDKHA OBITh B OOJNBIICH CTEIeHH
3aHMMATENIbHOM, YeM TPAJAULMOHHOW: B OTJIMYME OT KIJIACCHYECKOW (HOPMBI IPOBEACHUS
OJIMMMHABI (TEOPETUUYECKUM M DKCIIEPUMEHTAJIBHBIN Typ), B JaHHOM Cllydae PEeKOMEHIYEeTCs
urpoBas (opma: OIUMIIMATAa MOXKET OBITh TMPOBEJAEHA B BHJE BUKTOPUH M KOHKYPCOB

XUMHYCCKOI'0 COACPKaHU A, BKIIFOUAOIINUX



1) sanemenTapHbie TaOOpaTOpPHBIC ONEpaluu (KTO TOYHEE B3BECUT WIH H3MEPUT O0BEM,
KTO TOYHEE M aKKypaTHee OTOepET HeOoOXOAMMBIA OOBEM KHIKOCTH, KTO OBICTPO, MPU ITOM
AKKypaTHO YU TOYHO IPUTOTOBUT pPACTBOP 33JaHHOM KOHILIEHTPALMU WIH PA3LAECIUT CMECh
Ha KOMITOHEHTHI);

2) MmpoCTble XUMHUYECKHUE OMBITHI, CBS3aHHBIC C KU3HBIO: TAIICHHE COJbl YKCYCHOM
KHCJIOTOM, pa3fioKeHHE XJIOpUJa aMMOHHS, M3MEHEHHUE LIBETa IMPUPOJHBIX HMHJUKATOPOB B
KHUCJION U 1IeJIOYHOM cpeje.

K mnoaroroBke TypoB s oOydarommxcsi 5—8 KIIACCOB JKENaTeIbHO MPHUBIEKAThH

CTapIICKIaCCHHUKOB.

Coaep:xanue 0JJMMIHATHBIX 3aaHuil A5 yyamuxes 9-11 kiaccoB

OnumnuangHple 3aJa4d TEOPeTHYeCKOro Typa OCHOBAaHbI Ha MaTepuaiie 4 paslenoB
XUMHUHU: HEOPTraHWYECKOH, aHAIMTUYECKON, OpraHuYecKoi u husmdeckoil. B cogepxanum 3amad
JIOJKHBI COJIEPYKAThCsl BOIIPOCHI, TPEOYIOMINE OT YYaCTHUKOB CIEIYIOUIUX 3HAHUNA U YMEHUH.

U3 pa3nena HEOpraHMYECKON XUMUU:

— HOMEHKJaTypa;

— CTpOEHHUE, CBOMCTBA U METObI MOJYYEHUs] OCHOBHBIX KJIACCOB COECIMHEHMI: OKCUJIOB,
KHCJIOT, OCHOBAHUM, COJICH;

— 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB JJIEMEHTOB M UX COCUHEHUN B COOTBETCTBUU
C IEPUOJINYECKUM 3aKOHOM.

W3 paznena aHATUTUYECKOW XUMUM:

— KaueCTBEHHBIC PEaKINH, UCTIONB3YIOIIHeCs Uil OOHApYKEHUS KaTHOHOB M aHHOHOB
HEOPraHWYECKHUX COJIEH;

- TPOBENICHHE KOJUYECTBEHHBIX PACUETOB MO YPAaBHEHHUSIM XHMHUYECKHX PEaKIUn
(cTexmoMeTpHUeCKHe KOJMYECTBA PEareHTOB, M30BITOK-HEOCTATOK, PEaKIUU C BEIIECTBAMH,
COJIepXKaIIMMU UHEPTHBIE TPUMECH );

— HCIOJIb30BaHUE JAHHBIX MO0 KOJIMYECTBEHHOMY aHAIIU3Y.

N3 pa3nena opraHM4eCcKOr XUMHUM:

— HOMEHKJIaTypa;

— U30MEpus;

— CTpOCHHUE;

— TIOJyYECHHE U XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHX COEIUHEHMI
(ayikaHOB, LIMKJIOAJIKAHOB, aJIKEHOB, aJJKMHOB, apEHOB, TaJIOT€HIPOU3BOIHBIX, AMUHOB, CIIUPTOB

U (eHOJIOB, KAPOOHMIIBHBIX COCTUHEHNUH, KAPOOHOBBIX KHUCIIOT, CII0KHBIX 3()UPOB, ENTHU/IOB).
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W3 pa3nena pu3ndeckoi XUMUu:

— CTpPOEHHE aTOMOB U MOJIEKYJ;

— THUIBI U XapaKTEPUCTUKH XUMUYECKOH CBSI3H;

— OCHOBBI XMMHUYECKOH TEPMOANHAMUKHU U KUHETHUKH.

[Ipu coctaBneHNH 3a7aHUli NPAKTHYECKOr0 Typa HEOOXOIUMO BKJIIOYATh B HHUX
3aaHusl, TPEOYIOIINE UCTIONb30BAHUS CIEAYIOIUX MPOCTHIX IKCIEPUMEHTAIBHBIX HABBIKOB!

— B3BEIIMBaHHE (AaHAJTUTUYECKHUE BECHI);

— H3MepeHue 00bEMOB JKUAKOCTEH ¢ MOMOILBIO MEPHOTO LIMIMH/PA, TUIIETKH, OIOPETKH,
MEPHOH KOJIOBI,

— MPUTOTOBJICHUE DPACTBOpPA M3 TBEPIOTO BEIIECTBA U PACTBOPUTENS, CMEIIMBAHHE
U pa3z0aBiieHHE, BbITAPUBAHUE PACTBOPOB;

— HarpeBaHHe C IIOMOIIBIO TOPENKH, 3JIEKTPUYECKON IUIMTKH, KOJIOOHArpeBaress,
Ha BOJSIHOHM M Ha MecyaHon OaHe;

- CMEUIMBAaHUE U  MEpPEeMELIMBAHUE JKUIKOCTEW:  HCIIOJIb30BAHME  MAarHUTHOM
WM MEXaHUUYECKOM MeIlaiKH, CTeKISIHHOM NaJIOuKH;

— HCIIOJIb30BAHME KAIlEJIbHOU U JAEIUTEIBHON BOPOHOK;

- (QuibTpoBaHHE Yepe3 IUIOCKUM OyMaxxHbIH QUIBTP, GUIBTPOBAHHUE Yepe3 CBEPHYTHIN
OyMaxHbIN (QUIBTP, IPOMBIBAHUE OCAIKOB Ha (PUIIBTPE;

— BBICYILIMBAaHUE BEIIECTB B CYLIMJIBHOM IIKa(y, BHICYIIIMBAaHUE BELIECTB B SKCUKATOPE,
BBICYILIMBAaHHE OCAJKOB Ha (DUIIBTPE;

— KayecTBEHHBbIH aHanu3 (0OHapyKeHHE KaTHOHOB M AaHHMOHOB B BOJHOM pacTBOPE;
UACHTU(UKAIMS 3JIEMEHTOB 10 OKPAIIMBAHUIO TUIAMEHH; KaYECTBEHHOE OTPEIeNIEHNE OCHOBHBIX
(GYHKIIMOHAIBHBIX TPYII OPTaHUYECKUX COETMHEHUN);

— ONpeJeNeHNE KUCIOTHOCTH CPENIBI C NCIIOJIB30BAHUEM MHANKATOPOB.

Hanpumep, mnepexkpucramumsanus TpeOyeT TMpoBeACHUs OOJBIIMHCTBA YKa3aHHBIX

IMPOCTBIX onepaunﬁ M BO3MO’XHAa C UCITOJIb30BAHHUEM JOCTYITHOI'O 060py)103aH1/151 " B€OICCTB.

3.4. llpunuunbl GoOpMUPOBAHNSI KOMILUIEKTOB OJJMMITHAHBIX 3aaHUii

[Ipu GopmMupoBaHMN KOMIUIEKTa OJMMIIMAIHBIX 3aJaHUN AJs Mapauiend HEeoOXOIMMO
YUUTHIBATh, C KAKUMU TEMaMHU IIKOJIBHUKH YK€ O3HAKOMWINCH B Kypce XuMuu. OJIHaKO MpH
3TOM KOMRJIAEKm 00J1)ceH coleprycams 3a0auu no eécem pazdenam xumuu. Hepomyctumo
BKJIIOUeHHUE B KOMIUIEKT 10 mim 11 knacca 3aad TOIbKO MO OPraHUYECKON XMMUW UITA KAaKHUM-TO
JPYrUM TEKYIIUM TeMaM IIKOJbHOro Kypca. KoMIIeKkT A0mKeH OXBaThiBaTh BECh MaTepHall

LIKOJIBHOTO Kypca, NPOMACHHBIA K MOMEHTY IIPOBEICHUs JTala oJuMnuansl. B kauecTse
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npuMepa MOKHO HCIOJb30BaTh PACHpPCACIICHUC 3aaad IO TEMaM Ha PCEruOHAJIBHOM 3Talc

BCCpOCCHﬁCKOﬁ OJIMMITMabl IIKOJIbHHUKOB 110 XUMHH.

3.5. MeToauKa OLICHMBAHUSA BBLINMOJHEHHBIX OJJMMIUATHBIX 3a0aHUI

s enuHOOOpa3usi MPOBEpKH pPabOT YYaCTHUKOB B PA3HBIX IIKOJAX METOJUYECKHE
KOMHCCHH JIOJDKHBI pa3pabaThiBaTh MOAPOOHYIO CHCTEMY OLICHHBAHUS PadoT.

Y 100HO, eciTi Ka)KIbIi IIar pemeHus OLICHUBAETCS B IIeJI0e YKCIIO OayutoB. B wacTHOCTH,
YpaBHEHHE PEAKIIMM MOXET OBITh OICHEHO B | mim 2 Oayia, MPH 3TOM, €CIU BCE BEIISCTBA
B PEAKIMH YKa3aHbI BEPHO, a KOAPPHUIIUEHTHI PACCTABIICHBI HEBEPHO, TAKOW OTBET OICHUBACTCS
B 50% Oamnos, T.. B 0,5 u 1 Gamn coorBercTBeHHO. [Ipu oOIleHKE BBIYHCICHUHN CleqyeT
MPEeyCMOTPETh, YTO OHU MOTYT OBITh NMPOBEACHBI B OJHO, JIBa WM Oojee neiicTBuil. BaxkHo
OTMETHUTH, YTO BEPHBIN OTBET OLICHHBAETCS B MAKCHMAJIHHOE YMCJIO OAJJIOB BHE 3aBUCUMOCTHU
OT KoJuyecTBa AerucTBui. [Ipr 3TOM B CHCTEME OLIEHMBAHUSA KENATEIbHO YKa3aTh JETalu3alui0
9TOM OlLIEHKE B cllyyae OMMOKH Ha OJHOM M3 JITAlOB BBIYUCICHUA. ECIM ydacTHUK B XoJe
BBIUMCJICHUM OIIMOCS Ha MEPBOM IIare, a BCE OCTAJIbHbIC BBIUMCICHUS BEPHBI U B pe3yibTaTe
nosydeH (u3nuecku OOOCHOBAHHBIM OTBET, TO 3a BEpPHBIE IIard B BBIUUCICHUAX (Haxe
C HEBEPHBIMH JIaHHBIMU) YYACTHHMK TOJIy4aeT Oajuibl, €CIi WHOTO HE YKa3aHO B KPUTEPHIX
OIICHMBAHMSI KOHKPETHOW 3amauym, pa3paboTaHHOW MeToIWYeckoil KoMmuccueil. B 3amaudax
M0 ONPEJCICHUI0 HEM3BECTHBIX BEIIECTB B KAaueCTBE OIICHHUBAEMBIX DIIEMEHTOB YyI00HO
BBIOMpATh COCTAB BEIIECTB /UM UX CTPYKTYpPHBIC (DOPMYIIBI.

Onenka 3a 3amady — 3TO CyMMa OajUlOB 3a OTICNIbHBIC IArd PEHIeHUH, a UTOroBas
OIIEHKA — 3TO cymMMa OaJIJIOB 3a BCE 3a/1a4H.

[Ipn  BBICTaBIEHWH OLEHOK HEOOXOJAMMO PYKOBOACTBOBAaThCA  (HhOpMaIbHBIMU
KPUTEPUSIMHU U HE BBICTABIIATH OAJLTBI 32 CTapaHUE, JIa)Xe eClid YYaCTHUK Hamucajl MHOTO TEKCTa,

HC UMCIOIICTO OTHOUICHUA K BEPHOMY PCIHICHUIO.

4. OIUCAHUE HEOBXOJANMOI'O MATEPUAJIBHO-TEXHUYECKOI'O
OBECHEYEHMS JJI1 BRINTOJHEHUSA OJIMMITUATHBIX 3ATAHU

KaxxnoMmy ydacTHUKY B Hadaje Typa OJMMIIHMAAbl HEOOXOIUMO MPEIOCTaBUTH 3ajjaHHeE.
Ilocne 3aBepuieHUsT Typa KOMIUIEKT 3aJaHUM C pELICHUSMU M CUCTEMOW OLICHMBaHUS
HE00XO/IMMO TPEIOCTABUTh HE TOJBKO KAKIOMY YYACTHUKY OJMMIIMAJbBI, HO U WICHAM >KIOPH
Y COITPOBOYKAAIOIIUM JIMLIAM.

Ilocne 3aBeprieHuss onumnuagsl (IOJBEIEHUE MTOTOB) B OTKPHITOM JOCTYIE B
WHTepHeTe TOHKHBI ObITh pa3MeIIeHbl YCIOBHS 3aaHUi BCEX TYPOB C PEIICHUSIMU M CUCTEMOM

OLICHMBAHHU U PE3YJIbTAThI OJIUMITHABI.
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KaxxnoMmy ydacTHMKY HEOOXOIMMO TakKe NPEJOCTaBUTh MMEPUOJUYECKYI0 CUCTEMY
u Tabnuiy pactBopumoctH (ITpunoxenns 1 u 2).

JIJ1s BRINOJTHEHMS 3aJaHHI TCOPCTUYCCKOIO M IKCIICPUMCHTAJIBHOTO TYPOB Tpe6YIOTC$I

MPOILITAMIIOBaHHBIE TETPaau B KIETKY/MUCThl Oymaru ¢dopmata A4, HeOOIBIION 3amac pydek

cuHero (MM 4€pHOTO) IBETA.

JUtsl SKCIIepHMEHTaTbHOrO Typa HEOOXOIMMBI PEaKTHBBI M 000pYIOBaHUE, KOTOPHIMH
YKOMIUIEKTOBAHA IIIKOJIA, TPU HEOOXOAUMOCTH OPraHU3aTOPhI TOJKHBI TIPETYCMOTPETh 3aKYIKY
npocToro oOopynoBaHusi (IPOOMPKH, KOIOBI M T.O.) M PEAKTUBOB JJs IPOBEICHUS
MYHHIIMITAJILHOTO W IIKOJILHOTO 3TarioB B COOTBETCTBHH C TPeOOBaHUSMH, pa3pabOTaHHBIMU

PEruoHaJIbHBIMU U MYHUTTUIIAJIBHBIMU METOJUYCCKUMH KOMUCCUSAMMU.

4.1. ITepeyeHb CIPABOYHBIX MATEPHAJIOB, CPEICTB CBSI3U H 3JIEKTPOHHO-BbIYHCINTEIbHOM

TE€XHHUKHU, paspeménnmx K UCII0JIBb30BAHHUIO BO BpeMd NMPOBECACHUA OJTUMIINAAbBI

[lepuoauueckast cuctema XumMuyeckux 3iaemMeHToB (Ilpunoxenue 1).
Tabnuia pacTBOpUMOCTHU U psifl HanpsbkeHust metaiioB (Ilpunoxenue 2).

NHxeHepHBI HEPOIPAMMUPYEMBIN KaJIbKYJIATOP.

5. MIPUMEPHBI 3AJIAY
5.1. llpumepsl 32124 ¢ pa3BEPHYTHIMU PEIEHUSIMU U CHCTEMON OIleHUBAHUS
3amaua 1

YciaoBue 3axa4n

N3BecTHO, YTO B KA4yeCTBE PA3PBIXJIUTEN I TECTa MCIOIB3YeTCs IHINEBas cona
(OukapOoHAT MM TMAPOKApOOHAT HATpUs), TaK KaK B PE3yJbTaTe TEPMUYECKOTO Pa3JIOKEHUS
9TOTO0 COEIMHEHHUS WIM MPH B3aUMOJICHCTBUU C KHUCIOTOH oOpa3yercs ra3, pa3pbIXJISIONIMMA
TecTo. B KauecTBe KHCIOTBI MOXET ObITh, Hampumep, MEn, umerommit pH<7. Hanwummre
YpaBHEHUs YIOMSHYTBIX pPEAKUHUWA. YPaBHEHHE pEaKIUU C KHUCIOTaMU HAIMILWTE B
MOJIEKYJISIPHO-UOHHOM (popMe, YTOOBI He MHCcaTh BCE KUCIOTHI, KOTOPblE MOTYT BCTpEUaThCs B
MIPOJIYKTaxX MUTAHUS.

Kakune emé BemectBa MOryT OBITh HCIIOJIB30BaHbl (MCIONB3YIOTCS) B KadecTBe
paspeixuinreneii. [IpuBenuTe mpuMep Takoro BemiecTBa, OOOCHYHTE CBOM BBIOOpD, HAIMUIIHUTE
YpaBHEHUE pEaKlUi, KOTOpble MOIYT IMPOTEKAaTb IIPU B3aUMOACUCTBUM C KUCIOTAMU U
HarpeBaHuM.

Pemenne:

2NaHCO; —~— Na,CO; + H,0 + CO,»?1
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I'unpoxapOoHat HaTpUs B BOAE JUCCOLUUPYET HA HOHBL:
NaHCOs + aq —>Na+aq + HCO37yq

C KUCI0TaMH pearupyeT TOJIbKO THAPOKApOOHAT-HOH:
HCO;™+H'" — H,0 + CO,71 mimn

HCO;3™ + H;0" — 2H,0 + CO,1

B Ka4yeCTBEC pa3prXJII/ITeJ1$I MOXHO HpCIIJIO)KI/ITL Kap60HaT aAMMOHUA .
(NH4),CO3 —~— 2 NH;1 + CO,1+ H,0

(NH4)2CO3+ aq —NHy g + CO3" g

COs* + H" — HCO;”

HCO;™ + H" — H,0 + CO,t

(NHy)HCO3 —“— NH;1 + CO,1+ H,0

(NH4)HCOs+ aq —NHy g + HCO3 g

HCO;™ + H" — H,0 + CO,?t

Cucmema oyenueanun.

1.  Peakuus TepMHUYECKOT0 pa3iioKeHUs THAPOKapOOHaTa HATPHS 1 6ann
2 Peaknus ruipokapO60OHaAT-HOHA C TPOTOHOM MJIM TMJIPOKCOHUEM 1 6ann
3. ObocHoBaHHBII BBIOOp BelIECTBA 1 Gamn
4 Peakiust TepMHUECKOTO PA3IIOKEHUS MPEIIOKESHHOTO Pa3PhIXITUTEIS 1 6amn
5 Peaxiust npoyKTOB TUCCOLMAIIMN TIPEIOKEHHOTO Pa3phIXJIUTENs 1 6ann

C IIPOTOHOM WJIKM TUAPOKCOHUCM

HUTOI'O: 5 oamios

3agaua 2

YcaoBue 3a1aun

[Ipu mpomyckanuu mnapoB BOJbI uY€pe3 OKCHJ KallbIIMsl Macca PEAKIUOHHOM cmecHu
yBenu4miIach Ha 9,65%. Onpenennute MpoOIEeHTHBIN COCTaB MOTYYEHHOM TBEPIOH CMECH.

Pemenue

3anuiieM ypaBHEHHs] XUMUUECKOW PEaKINU:

CaO + H,0 = Ca(OH),

Koneunas cmecp sBisiercd TBEPABIM BEIIECTBOM M MOXET COCTOATH TOJBKO W3
TUAPOKCUIA KalbIUS MM CMECU OKCHJA C TMAPOKCHIIOM KaJbLHs, MO3TOMY MOYHO CHENATh
BBIBOJ[, YTO BOJIa MPOpEarupoBalia MOJTHOCTbIO M MPUPOCT MACChl PEAKIIMOHHOW CMECHU paBeH
Macce MpopearupoBaBIIei BOJIbI.

IIposedém pacuémui:
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IyCTh UCXOJHOE KOJIMYECTBO OKCUA KAJIbLIUSI PaBHO X MOJIb, TOI/IA:

Mmacca npopearuponasiteit Boabl: m(H,0) = M(CaO) W(CaOyex) ® = (40+16)°x°0,0965= 5,4 x,

KOJIMYECTBO MOJIb IIpopearuposasieid Bosl: V(H,0) = 5,4 x/18 =0,3 x,

Tak Kak mo ypaBHeHuio peakuun CaO u H;O pearupyior B cooTHomenuu 1:1,
KOJIMYECTBO pearnpyromux BemecTB paBHbl: V(CaOpear) = V(H20) = v(Ca(OH),) = 0,3 x.

3Has KOJIMYECTBA BELIECTB, MOXKHO ONpeNenuTh Macchl octaBuierocas CaO wu
obpazosagmierocs: Ca(OH);:

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

IIpU 3TOM 00111as1 Macca KOHEYHOU cmecu m(cmecu) = 61,4x.

®(Ca0) =100%°39,2x/ 61,4x = 63,84%
o(Ca(OH),) = 100%22,2x/61,4x = 36,16%

Te xe pe3ynbTaThl MOXHO MOJYYUTh, MPEATNOJIOKUB, YTO MCXOJHAS CMECh COJCPIKUT
1 MoJIb OKcHa Kajblys, T.€. x = 1.

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

Cucmema oyenHusanus:

1. VYpaBHeHHE XUMHUYECKOU peaKiuu 2 Gamna

2. OOOCHOBaHHBIM BBIBOJ O TOM, UTO BOjJa TMpopearupoBaia | Gama

MOJIHOCTBIO
3. OOocHOBaHHBIM BBIBOJI O TOM, 4YTO TMpEACTaBIsieT coboi 2 Oamia

MOoJIy4CHHasA CMEChb

4. Pacuér maccsl CaO B oJIy4€HHOM cMecu 2 Gamna
5. Pacuér maccel Ca(OH), B monydeHHO# cmecu 1 Gamn
6. Pacuér macchl MOTYy4eHHON cMecH 1 Gamn
7. Pacuér w(CaO) 1 Gayn
8. Pacuér w(Ca(OH),) 1 Gayr

HUTOI'O: 10 6amnos

3agaua 3

YcaoBue 3agaun

N3Becth sBHsAETCS OMHUM W3 HaWOOJee PACIPOCTPAHEHHBIX M Pa3HOCTOPOHHE
UCTIONIB3YEMBIX XUMUYECKUX MPOIYKTOB, MPOU3BOJUMBIX H IMOTPEOJISIEMBIX 1O BCEMY MHUDY.
OO0meMupoBoe MPOU3BOACTBO HETameéHoW u3BecTH (OKCHI Kamblus) oreHuBaercs B 300 miH
ToHH B roj. [Tonydaror e€ 0Okurom m3BecTHsKA (KapOoHAT Kaiublus) mpu Temmeparype 1100—
1200 °C. Tlpu B3auMOAEHCTBUM HETralIEHOM M3BECTH C BOJOW MPOMCXOMUT IPOLECC TalIeHUs

Y TI0JTy4aeTcs raméHas u3BecTb (THMIPOKCH]T KaJIbIIHs).
15



1. Hanumnre ypaBHEHMS peakuMil, NPUBOJAIIMX K IIOJYYEHHUIO Tall€HON HM3BECTH
u3 n3BecTHsKa. [Ipusenure no 1 npumepy UCIONIb30BaHUS U3BECTH JI0Ma (B KBapTUPE) U B caay
(oropoxe, Ha maye).

2. OueHuTe Maccy M3BECTHSKA, PACXOIYEMYIO €XEroJHO Ha MPOU3BOJCTBO M3BECTH, U
Maccy raméHoi U3BeCTH, KOTOPYIO MOKHO OBLIO MOJTy4YaTh KA IbIi IO, IOTaCUB BCIO U3BECTh.

Hacpimiennslii BOOHBIM pPacTBOp TAalIEHONW HM3BECTH HA3BIBACTCS «U3BECTKOBAs BOJA»
Y HCTOJIb3YEeTCSl KaK KauyeCTBEHHBIM peakTUB Ha yriekuciablid raz. B 100 r Takoro pactBopa

conepxurcs Bcero 0,16 T camoii raméHoii u3Bectu. [IMOTHOCTH ATOrO pacTBOpa MPAKTUUYECKU

HE OTJIMYAETCS OT IVIOTHOCTH YUCTOU BOIBI ( Py o = 1 T/M).

3. Kakue BUIUMBIE W3MEHEHMs MPOUCXOAT C M3BECTKOBOM BOAOHM IpU MpOINyCKaHUU
yepe3 He€ yriiekucnoro raza? Hanummure ypaBHeHUE peakiiy.

4. Paccuuraiite 1iig 300 r ©3BECTKOBOM BOJIBI:

a) KOJIMYECTBO NOHOB KaJIbLiUA (B IITYKaX);

0) KOHLIEHTPALMIO THAPOKCU-HOHOB B MOJIb/JI;

B) Maccy YIJIEKHCIIOTO ra3a, KOTOpYI 3TOT pPacTBOP MOXKET MOIJIOTUTH C 00pa3oBaHUEM
MaKCHUMAaJIbHOT'O KOJIMYECTBa OCaJIKa;

I) MUHUMAJIbHBIN 00BEM YTJIEKHCIIOro Ta3a (H.y.), KOTOPBIH CIeAyeT MPOMyCTUTh Yepes
3TOT PacTBOp, YTOOBI BBINAJAIONIMI BHAYaje OCAJOK IOJHOCThIO pacTBopuics. Hamumure
ypaBHEHHE PEAKIIHU.

5. U3 nepeuncieHHoro cnycka BEeLECTB: XJIOPUA HaTpUs, XJIOPUA MEAH, XJIOPOBOIOPOL,
okcua cepbl(IV), okeun Hatpust, okcug meau(1l):

a) BeIOEpUTE U YKa)XKUTE BEIIECTBA, C KOTOPHIMU U3BECTKOBAsI BOJa HE pearupyer;

0) BbIOEpUTE M YKaXHTE BELIECTBA, C KOTOPHIMH HU3BECTKOBas BOJA pearupyer, H
HaIMIINTE YPaBHEHUS peaKkLni.

Pemenue

1. Ypasuenus peaxuuii: CaCO3; = CaO + CO,T; CaO + H,0 = Ca(OH),.

JloMa u3BecTb HCHOJB3YIOT HpHU peMoHTe (mobernka, A00aBieHHE B IITYKaTypHBIE,
MIMAaKJIEBOYHBIE U JpPyTrue BSOHKYIIME CMECH), B cagy Juist OopbObl ¢ BpeAUTENSAMHU
U JUTSL TIPEeIOTBPAILEHHS] COJTHEYHBIX OXKOT'OB OCJIAT CTBOJIBI JIEPEBbEB U KYCTApPHUKOB, a TAKXKe
U3BECTKYIOT KHCIIBIE [TOYBBI.

2. Ilo ypaBHenusm peakiuit u3 1 moms (40+12+3-16 = 100 r) u3BeCTHSIKA MOIY4aeTCsI
1 monb (40+16 = 56 1) Heraménon u3Bectd, a 3areM 1 monb (40+2-(16+1) = 74 1) raméHou.
CootBerctBeHHo, it noxydeHuss 300 mian T Heraménoit usBectu Tpedyercs 300-100/56 =

= 536 maH T u3BeCTHsIKA. Macca raméHoi W3BeCTH, KOTOPYIO MOXKHO TMOJydaTh Ka)AbId TOJ,
16



[IOTacHUB BCIO U3BeCTh, cocraBisteT 300-74/56 = 396 man T.

3.1lpu mnpomycKkaHHM YIIIEKUCIOrO Ta3a dYepe3 MpO3pavyHyl0 H3BECTKOBYIO BOAY

HaOMogaeTCs e€ MOMyTHEHHE.

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

4.B 300 r wm3BectkoBoil Boabl coxepxkutcs 0,16-300/100 = 0,48 r Ca(OH),, uro

cocrasisier 0,48/(40+2-17) = 6,49-107 most. OTBedaeM 1o IYHKTaM:

a) KOJIMYECTBO MOHOB KaJIbIIUs Oy1eT paBHO 6,49- 10'3~6,02- 10 = 3,91-1021 LITYK;

6) MOJISIpHAsI KOHIICHTPAIUS THAPOKCHA-HOHOB 2-6,49-107/0,3 = 0,0433 MoJb/1;

B) OCaaoK, O6p33y10]l[PII>iC5I B pCaKlinuu € YIJICKUCIIbIM I'a3OM, — Kap6OHaT KaJablus.

Vpasrenne peaxuun: Ca(OH), + CO, = CaCO3d + H,0.

Ero makcumanbHoe konmuuecTBO paBHO konuuecTBy Ca(OH),, mis uwero B MOJsX

HeoOxoauMo cTobKo ke CO,, Macca KOTOPOTO COCTaBUT 6,49- 10244 = 0,286 1;

MOJIS1),

r) 1Ipu U30BITKE YIIIEKUCIIOTO T'a3a 0CalOK PacTBOPSIETCSL.

Vpasrenue peakuun: CaCOsd + H,0 + CO, = Ca(HCO3),.

YTO6EI OH PACTBOPUIICS BECh, TPEOYETCS KAk MHHUMYyM emé cTonsko ke CO, (6,49:107

T.e. Bcero 2:6,49-10° = 12,9810 mous.

MuHMMaNbHbIH 00BEM YTIEKUCIOTro ra3a MpH H.y. cocTaBuT 12,98- 10°-22,4 = 0,291 a.

5. a) He pearupyer n3BecTKOBasi BOjia TOJIBKO C XJIOPUJIOM HATPHS U OKCHIOM MEJIH;

0) c ocrainbHBIMU 4 BelIeCTBaAMU M3BECTKOBAsl BOJA pearupyer, NpUUEM OKCHJA HaTpus

pearupyer He ¢ paCTBOPEHHOU U3BECTBIO, & C BOJIOU.

wok N

YpaBHEHHUs peaKLUii:

Ca(OH), + CuCl, = Cu(OH),¥ + CaCl,

Ca(OH);, + 2HCl = 2H,0 + CaCl,

Ca(OH), + SO, = CaSO34 + H,0

Na,O + H,O = 2NaOH

Cucmema oyenusanusn:

JlBa ypaBHeHMs peakuuii o 1 6amry

JlBa mpuMepa UCTOIb30BaHUS U3BECTH 10 1 Oammy

Bepnbie pacuéTel Macc U3BECTHSKA U TallI€HOM U3BECTH 10 2 Oaiia
[TomytHenue 1 6ami, ypaBHeHUE peakiuu 1 6amn

Bepnbie pacuétsl a)-T) 1o 2 6aiia, ypaBHeHHE peakiuu 1) 1 6amn
Bepnsie ykazanus pearupyet/He pearupyert o 0,5 6amna

VYpaBHeHus peakiuii mo 1 6ammy

2 Gamna

2 Gamna

2+2 =4 Ganna
1+1 =2 Ganna
4-2+1=9 Gamnos
6-0,5 = 3 6ama
4-1=4 6anna
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UTOI'O: 26 6amnos

3agaya 4 (3KCcIepUMeEHTAJBHBIH TYyp)

Ha skcneprMeHTaNbHBIX Typax IIKOJBHBIX XMMHYECKHUX OJMMIIMAJ y4aCTHHUKAM MOYKHO
IIPEIUIOKUTH BBIIOJIHUTH 3aJady 10 PACIIO3HABAHHUIO BOJHBIX PAaCTBOPOB Pa3IHYHBIX BEILECTB.
Jns pemieHus TakuxX 3amad  OT ydYacTHMKa TpeOyeTcss He TOJIbKO 3HAHHE pPa3IMYHbIX
Ka4eCTBEHHBIX pPEaKuii, HO W HaOJOJaTeIbHOCTh, JIOTHYECKOE MBIIIJICHUE, aKKypaTHOCTh U
JpyTrHe BECbMa BayKHbIE KaueCTBa JUIsl XUMUKA-3KCIIEPUMEHTATOPA.

Jliis mpoBeieHus TaKOro Typa He0OXOMMO:

— HECKOJBKO MPOHYMEPOBAHHBIX MMPOOHUPOK C UCCIIETYEMbIMH PACTBOPAMH;

— NpoOUPKHU C NOJANMCAHHBIMU PACTBOPaMH BEIIECTB, C IOMOIIBIO KOTOPHIX IPOBOIUTCS
OIIpEICIICHUE;

— cB00OO/IHAs MPOOUPKA MIIM HECKOJIBKO IPOOUPOK ISl IPOBEICHHSI OIBITOB;

— CTakaH C JUCTWJUIMPOBAHHOM BOJOM AJii MPOMBIBKM NMPOOUMPOK M OONBLION CTakaH
JUISL CIIUBA;

— JKeNaTeIbHO PAaCHOJIO0KHUTh BCE MPOOUPKHU B IITATHBE Ha MJIACTUKOBOM MOJIHOCE.

3amanue

VYcraHoBuTe  COACp)KMMOE  TPOHYMEpPOBaHHBIX  mpobupoxk  1-8,  ucmonb3ys
BCIIOMOTaTeNbHbIE pPAacTBOPbl HUTpaTa cepedpa, CEpHOM KHUCIOTHI, THAPOKCUAA HATpUs.
[TIponymepoBaHHble NpOOUpPKU cojaep:kaT pacTBopbl cyiabdara menu(ll), xapbonata HaTpus,
epMaHraHata Kaiaus, cyiab(Quaa HaTpus, XJOpHJa aMMOHMs, XJIOpUJA HHKENs, HHUTpara
AIIOMHUHMS, XpoMaTa KaJus.

1. HanumuTe GpopMyssl MpeaaoKEeHHBIX A pPaclio3HaBaHUs COJIEH.

2. Hccnenyiite B3auMOJENCTBUE BCEX HEOKPAIIEHHBIX BEIIECTB CO BCEMU BCIIOMOTATEIbHBIMU
pactBopamu. [[ng sTOoro HeOONBIIOE KOJIMYECTBO MCCIEAYEeMOrOo pacTBOpa ImepesenTe
B UUCTYI0O MpPOOHMPKY, [00aBbT€ HECKOJIBKO Karelb BCIOMOTaTeIbHOIO pacTBOpa,

nepeMeniaiTe, 3anuimuTe HabIIeHHs B TaOIUITY:

AHanusupyemsle
[Tpobupka Ne_ | IIpoOupka Ne | IIpoOupka Ne | IIpoGupka Ne
BEIIIECTBA

it

AgNO;

X0,
e

TTPOMC
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H,S0O4

NaOH

BruieiiTe comepkumoe MpOOMPKU B CTaKaH JJIsl CIIMBA, IPOMOKTE MPOOUPKY HECKOIBKO
pas BOAOM.
3. Hamumure ypaBHEHUsI BCEX PeaKIUi, KOTOPbIC ObUIM MCIIOJNIB30BAHBI ISl PACcTIO3HABAHUS
OCCIIBETHBIX PAaCTBOPOB.
4. PyKOBOACTBYACbH OKpackaMu pacTBOPOB BEIIECTB, MOMPOOYHTe COOTHECTH HOMEP
npoOupku ¢ (opMmylaMH COOTBETCTBYIOIIUX cojeil. McmblTaiite aeiicTBue wmiénoun u

KHUCJIOTHI Ha PaCTBOPBI OKPALLIEHHBIX COJIEH, 3aM0IHUTE TaOIHUILy:

AHanu3upyemsie [TpoOupka [Tpobupka [Ipobupka [Tpobupka

BELIECTBA Ne Ne Ne Ne
o E

E“ E' qm) H>SOq,

o = =

5) = M

as) o <

) X \©

2 £ g

g 9 NaOH

= a8 =
S )

5. Hamummurte ypaBHeHHsI BCeX peaklUi, MPOTEKAIOUIUMX IMPU B3aHMMOJCHCTBHH PacTBOPOB
KHUCTIOTHI M MIENOYH C UCCIIEYEMBIMH PACTBOPAMH.

Pemenue

1. Cympdar meau(Il) — CuSQq4, kapbonatr Hatpusi — Nap,CQs, nmepmaHraHaT Kaaus —
KMnOy, cynsdua vatpus — Na,S, xnopun ammonust — NH4Cl, xnopug aukenst — NiCl,, HuTpar
amomuaus — AI(NO3)3, xpomara kanust — K;CrQOy.

2. [lepeuncieHHble PacTBOPHl MOXKHO pPa3AeNUTh Ha JABE TPYIILI: TMOJOBHHA M3 HHUX
OKpallleHa B pa3JINIHbBIC [[BETA, IPyTHe OCCIBETHHI:

Oxkpamennble HeokpanieHHbie

CuSOy4 Na,COs
KMnOy4 Na,S
NiCl, NH4Cl
K,CrOg4 AI(NO3)3
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CocTaBUM TEOPETHUECKYIO TaOJIMIly, PACHOJIOKUB 110 TOPU30HTAIN BEIECTBA, KOTOPHIE
HaM HYXHO OINpEIeInTh, a MO BEPTUKAIM JOMOJHUTENbHBIE peareHThl. Ha mepeceuenuun

KaxXa0ro CTOJ'I6I_[a " CTPOKH YKAXKEM ABJICHUA, KOTOPLIC MbI OBI Ha6moz[am/1 IIpHu CJIMBAHHUU 2TUX

pacTBOpOB.
AHanuzupyemble
N32CO3 NaZS AI(NO3)3 NH4C1
BellleCTBa
Benrwrit
Yeépublii
benbii ocapok Her BunnmbIx TBOPOKUCTBIN
AgNO;3 0CaIoOK
peakmus la W3MEHEHUI 0CaJI0K
peakuus 2a
peakius 3a
) Bckumnanue
= ITosiBiienue
= < pactBopa
o K 3amaxa Het BuanMeIx Het BumumeIx
5 & |H:SOs4 | (BeLmemsiercs ] ]
= 2 TYXJIbIX M1 | U3MEHEHHU N3MEHEHUH
& s ra3 0e3 3amaxa)
. O peakuus 20
s = peakuus 10
= =
o & -
z = benrrit 0CaJoK
=
§ peakuus 4a,
Her IlosiBiieHue 3amaxa
Het BuaumbIx KOTOPBI HCYE3aET
NaOH BHJIMMBIX aMMHaKa
N3MEHEHUH npu  J00aBIEHUU
W3MEHEHUH! peakius 30
n30b6rTka NaOH
peaxius 40

ComocTaBUB TIONYYEHHYIO TaONUIly C pe3yiabTaTaMd JKCIEPUMEHTa, MPUXOAUM K
BBIBOY, UYTO B TIPOOMpPKax ¢ OECIIBETHBIMU PACTBOPAMHU HAXOJSATCS CIIEIYIONINE BEIIECTBA:

B TOH mpoOupke, re BbIMan Oenblii ocagok npu gobasienunn AgNQOs;, mpu 1o0aBICHUH
KHUCTIOTHI BBIJEISIICS Ta3 Oe3 mBeTa W 3amaxa (HaOlltoanoch BCKHUIAHME), a MPHU J00aBICHUU
mIENOYM BUAUMBIX U3MEHEHHH He Ob110, Haxoauscs p-p Na;COs (3to npodbupka Ne  );

B TOM mpoOupke, T11e BhINa 4YEPHBINA ocanok npu gqodasneHun AgNQOs, npu n100aBIeHUN
KHUCTIOTHI OBUT 3amaxX TYXJIBIX SUI, a TIpU J00aBICHUM IIETOYM BUIUMBIX U3MEHEHUH HE OBLIO,
Haxoawics p-p Na,S (3to npobupka Ne  );

B TOW MpoOWpKe, TJe BBINAT OEIblii TBOPOXKUCTHIM ocamok mpu mobdarieHnn AgNOs,
npu 1o0aBineHNM IMIENOYM OBLT 3amax amMMHuaka, a MpH J00aBICHUH KHUCIOTHl BHIMMBIX

u3MeHeHuit He 6b110, Haxoauics p-p NH4Cl (sto npobupka Ne  );
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B TOW mpoOupke, rae Bbiman Oenblii ocamoxk npu pobasneHnn NaOH, koropsiid
pacTBopsiIcS B M30BITKE IIEN0YH, a IPH JOOABICHUHN KHCIOTHI WM HUTpara cepedpa BUIMMBIX
u3MeHeHui He Obu10, Haxoauics p-p AI(NQO3)s (310 mpobupka Ne ‘)1.

Urak: B mpoOupke No  naxoautcs p-p Na,CO3
B ipodupke Ne  naxoxautcs p-p NaxS
B ipobupke Ne  naxoautcs p-p NH4Cl
B pobupke Noe  Haxoautcs p-p AI(NO3);

3. YpaBHEeHHS peaKLUid:
1a) Na,CO; + 2AgNO; = Ag,COsd + 2NaNOs
16) Na,COs + H,SO4 = Na,SO4 + CO,T + H,0
2a) Na,S + 2AgNO; = Ag,S{ + 2NaNO;
26) Na,S + H,SO0, = HoST + Na,SO4
3a) NH4Cl + AgNO; = AgCI) + NH4NO;
36) NH4Cl + NaOH = NH; T + H,0 + NaCl
4a) AI(NO;3); + 3NaOH = AI(OH)34 + 3NaNOs
46) AI(OH); + NaOH = Na[Al(OH)4] nim

Al(OH); + 3NaOH = Nas[Al(OH)s]
4. Hixe npeuiaraercsi COOTBETCTBHE OKPACOK PaCTBOPOB U HOMEPOB MPOOUPOK B OJJTHOM

N3 BAPHUAHTOB JIA1 paCllO3HaBaHU.

Howmep npobupku

Okpacka pacTBopa KEnTas 3en€Has rosryoast OT p030BO# 10 (hroseToBOM

Oxpacka BOJHBIX PacTBOPOB OOYCIIOBIEHA MPHUCYTCTBHEM B HUX CIEIYIOIIUX HOHOB:
rony6as — Cu®’, senénas — Ni*', sxénras — CrO4%, or po3oBoil 10 duoneroBoit — MnOj, .
DTH 3HAHUA O3BOJIIOT YCTAHOBUTH COJIEPIKUMOE MMPOOUPOK C OKPAIIEHHBIMU PACTBOPAMU:

No  —ppKyCrO4, Noe —p-pNiCl, No —p-pCuSO4, No  —p-p KMnOs.

CocTaBUM TEOpPETHYECKYI0 TaOJHIly, pacHoJOXHB TI0 TOPU3OHTAIM BEIIECTBA,
KOTOPBIC HAM HYXXHO OHNpCACINTb, a IO BCPTUKAIU JOMNOJHUTCIILHBIC PCArCHTHI. Ha

NepeceyeHNH KaKJoro CTOJO0LA U CTPOKH YKa)KeM SBIICHHs, KOTOpbIe MbI Obl HaOJIOJaIN TIPU

1 .
BMmecTo «_ » IMIKOJIBHHUK MHUIIET HOMEP MPOOUPKH, KOTOPBI Hamucal J1abopaHT.
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CIIMBAaHUHU 3TUX PaCTBOPOB.

AHanuzupyemble

BCIIECTBA

CuSOq4

NiCl,

KzCI'O4

KMnO4

H,S04

Het BumumeIx

U3MEHEHUN

Het BuanMeIx

U3MEHEHUN

P-p uzmennn
OKpacky Ha

OpaH)XEBYIO

Het BuauMbIx

U3MEHEHUN

NaOH

YISIVICIIUIIIYIA )
MIPOUCXOIAIINE
pHu J100aBICHUNA

Brimat ocaziok

CHHCETO IIBETA

Beiman st6mouno-

3eJIEHBIN 0CaI0K

Het BumumMeIx

U3MEHEHUN

Het BuauMbIx

U3MEHEHUN

[TpuBeeHbI HAOTIOACHHUS TP CIMBAHUU pa30aBICHHBIX PACTBOPOB.

Ecnu ucnonb3oBarh KOHLIEHTpUpOBaHHBINA pacTBop NaOH, To B M30BITKE 3TOr0 pacTBOpa

pacTBOPUTCAH CHUHHI 0CagoK THApOKCHUAA MCIIU:

CU(OH)Z +2 NaOH(KOHH) = Naz[Cu(OH)4]

Kpome »TOro, BO3MOXHO H3MEHEHHME OKpPACKM pacTBOpa I€pMaHraHaTa Kajlus B

IIEIOYHOM CpeJie N3-3a Pa3JIOKCHHUS:

4MnO,” + 40H™ = 4MnO,> + 2H,0+0,

PactBop npuoOperér cHayama TEMHYIO, MOYTH UYEPHYIO, OKpPAacKy H3-3a CMEIICHUs

3eJIEHOr0 U (PUOJIETOBOTO, @ TOTOM CTAHET 3€JIEHBIM.

5. YpaBHEeHUs peaKIuii:
2K,CrO4 + H,S0, = K»,Cr,07 + K280, + H,0
CuSO4+ 2 NaOH = Cu(OH),4 + Na,SO,4
NiCly+ 2 NaOH = Ni(OH),{ + 2NaCl

Cucmema oueHueanusn:

1. ®opmynsl coneit o 0,5 6amna

2. CooTHeceHme coJeil mo npu3HakaM peaknuii mmo 0,5 6anna

3amnoyiHeHHe TabauIbl ¢ HabmoaeHusamu no 0,5 damna

3. VYpaBHeHwus peakiuii o 1 6ammy

4. CoorHecenue coueit no 1sery o 0,5 6anna

3amonHeHne TadauIbl ¢ HabmoAeHusMu 1o 0,5 Oamra

0,5-8 =4 6amna

0,5-4 =2 6anna
0,5-12 = 6 6amnoB

1-8 = 8 batoB

0,5-4 =2 6amna

0.5-8 = 4 Ganna
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5.

VYpaBHenus peakiuii o 1 6amry

1-3 =3 Gamna
HUTOI'O: 29 Gamios
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5.2. [Ipumepsl 3agannii (0e3 pemieHuii)

HeopraﬂnquKaﬂ XUMHUA

BappupoBaHue COOTHOUIEHMSI KOJMYECTBA pPEArupyrOLIMX BELIECTB, IPUBOJSLICE
K Pa3HBIM pe3yJIbTaTaM.

H1. K tpém nopuusm 0,1 M H,SO4, 00béMom 20 Mt kakaast, npuinuiu: a) 10 ma 0,4
M KOH; 6) 80 ma 0,025 M NaOH; B) 30 ma 0,25 M KOH.

Paccunraiite MOJIIpHBIE KOHLIEHTPALMU MPOJTYKTOB PEAKIIMH B KaXKJIOM U3 TPEX CIIy4aeB.
VYxaxute pH cpespl momydeHHBIX pacTBOPOB (00sIbIlle, MEHbIIIE WIH OKOJIO 7).

B xone pemenusi sToi 3amaum B ciiydae a) mnonmydaercss cpemusis coib K,SO4 (pH
pacTBOpa HEUTpaNIbHBIN), B ciiydae 0) moiryuaercs: kucias coinb KHSO,4 (3Hauenue pH pactBopa
MeHbIIIe 7), B cy4yae B) MOJydaeTcs, 4To mEnoub octaércs B M30bITKe (3HaueHue pH pactBopa
Oosbiie 7).

KonnuecTBa MCXOAHBIX BELIECTB MOYKHO 33/aBaTh I0-Pa3sHOMY — 3aJlaBas MacCOBYIO
JIOJI0 BEIIECTB B CIMBAeMbIX pacTBOpax WJIM yKa3blBas MaccChl BelECTB B pacTBopax. Ecmu
BMECTO CEpHOW KHCIIOTHI B35Th Cl1a0yl0 MHOIOOCHOBHYIO KHUCIIOTY, Hampumep (ochopHyto, TO
B 3aBHCHUMOCTH OT COOTHOIIEHHS] UCXOJHBIX BELIECTB BApUAHTOB MOJYy4aeTcs ropazao OOJbIIE:
MPOIYKTaMU MOTYT OBITh KucHas coiib (muruapodocdar wim ruapodocdar), cpenHss coib
(pocdar), Oydepnsiii pactBop (rugpodocdat/auruapodocdar) wmwimm pactBop ¢ocdara u
ocraBieiics mEnoun. Bapuant pa3pa®oTku 3TOH Mjen — MpOIyCKaHHe 4epe3 BOJY B pa3HOM
COOTHOILIEHUH XJIOPOBOAOPOJa U aMMHUAKA.

H2. 3apmanue Ha ymeHHMe HCHOJIb30BaTh Iepuoaunueckuii 3akon [[.J. MenneneeBa
JUIS IpeJICKa3aHMsl TeX WM MHBIX CBOMCTB BEILECTB PA3IMUHBIX 3JIEMEHTOB.

Omnpenenute Bo3MoOXkHbIE eMeHTHl (X, Y, Z), COeIUHEHHS KOTOPBIX YYacCTBYIOT B
cXxemax MpeBpalieHuN:

X053+ H,O — HyXOq4

Y203 + HC] — YC13 + HzO

7,07+ NaOH — NaZO,4 + H;O0,

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

3anuIInTe YpaBHEHUS COOTBETCTBYIOIIMX PEAKIIUM.

H3. Jlana uenouka npeBpamieHui:

X —> X0,— X0,— H,X0,— K,XO,
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K;X0; —— KMnOyH'———

Onpenenure aieMeHT X. Hanummre ypaBHEHNs COOTBETCTBYOIINX PEAKIINM.

H4. MoxHO mocTpouTh 3ajadyy Ha «BBIIAJAIONIME» M3 OOIIUMX 3aKOHOMEPHOCTEH
CBOIicTBa coenuHeHUM, Hanpumep auTus. [IpuuéM HeoOs3aTenbHO ydaluiicss MOKeT 00 3THX
CBOICTBax 3HaTh, BBIBOJ O HUX OH CJIENAET B XOJI€ PEIICHUS 3aJa4H.

Hagecky metamna maccoit 0,5 T octopoxkHo pactBopuwiind B 50 mi1 Boasl. B nmonyuenHbrit
pacTBOp MPOIMYCTHJIM H30BITOK Ta3a C IUIOTHOCTbIO MO HeoHY 2,2. IlpoaykT BbImapuian u
MIPOKAJIUIIN JIO TOCTOSIHHOM Macchl B MHEPTHOM atMocdepe. Macca npoaykra cocraBuia 1,07 r.

HS. Ilpu pactBopenuu 51,1 r HeusBectHoro Meramuia B 500 mu 10%-Ho# consiHOM
KHCIOTHl (TuioTHOCTH 1,01 1/™Mur) BeImenwiioch 2,8 1 Bomopona (H.y.). 3anmummre (opMyiy
BBICIIIETO OKCHJIa TOT0 MEeTaJa.

H6. B 3amauax Ha CTpoeHHE BEIIECTBA MOXHO MCIOJb30BaTh 3HAHHWE TECOMETPHUH
JUIsl pacuéra 4ncia aTOMOB B 3JIEMEHTAPHBIX sUeHKaX KPUCTAIUIMUECKUX PEHIETOK.

Kpucrannuueckast pemérka JuTHs SBIsIETCS KyOMUeCcKoH 00bEMHOLIEHTPUPOBAHHOM.

Paccuuraiite, CKOIBKO aTOMOB JIUTHUS IPUXOJUTCS HA OJIHY DJIEMEHTAPHYIO SYEHKY.

B 3agaye MOXHO 3ampoCHUTh paccuUMTaTh paguyc aroMa JHTHS, JIJIUHYy pedpa
AJIEMEHTAPHOU STYEHKH, INIOTHOCTD JINTHS, METAJUTMYECKUI paJnycC.

JInsl CIOKHBIX BEUIECTB MO PUCYHKY CTPYKTYpPbI MOXHO ONPEIEIUTh COCTaB BEIIECTBA.

Hwxe npuBenens! anementapusie stueiiku NaCl, CaF, u ReOs.

H7. MoxHO ucnoyib30BaTh OTBJICKAIOIIKE JaHHBIE, HAIPUMEP I[BETA PacTBOPA.

Oxkcun Meramia ¢ mMaccoBod poneit meramia 80% pactBopsiercsi B 20%-HOi cepHOit

KHCIIOTe C o00pa3oBaHHWEM pacTBopa Tronyboro 1sera W B 24%-HOW COJSHOW KHCIIOTE
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¢ o0pa3oBaHMEM pPACTBOpa 3€JIEHOTO IBETA. YCTAaHOBHUTE COCTaB OKCH[A, BBIBEAUTE (HOPMYITY
IIPOJIYKTa B3aUMOJACUCTBUS OKCHJIA C COJITHOW KMCIIOTOH, €CJIM U3BECTHO, YTO B HEM COICPIKUTCS
30,8% metanna u 68,3% xyopa no macce. Hanuimumre ypaBHEHHS! COOTBETCTBYIOIIMX PEAKIIUM.

3enénas okpacka coequHeHus menu (II) MoxeTr cOMTH ¢ TONKy pemaromiero. B mepBsrii
MOMEHT 3TO MPUBOJIUT K YAMBJICHHUIO W 3aCTaBJISICT KPUTUUYECKU MOJONTH K COOCTBEHHOMY
pemeHuto. B npeanaraeMoM BapuaHTe 3a/1aHus JAETCSl COCTAB KOMILJIEKCHOTO COEMHEHMSI MEIU
(IT), uro mpumaér obyvaronuii XapakTep 3aaaue.

3amau MOTYT TakXke OBITh COCTaBJICHbl HAa OCHOBE XHMHUU JPYTUX MEPEXOTHBIX
METAJIJIOB, JUIsl KOTOPBIX XapaKTEepPHO U3MEHEHHUE I[BETa NPU W3MEHEHUU CTENCHU OKHCIIEHUS U
KOOPJMHAILIMOHHOTO OKPYXEHHUSI.

H8. Hcnonwp3oBaHue 3HaHUN O CIEM(PUUECKUX CBOMCTBAX OJHOTHITHBIX COCAMHEHMUIA,
HaIpUMep pa3uYHOE OTHOILIEHHE aM(OTEPHBIX THIPOKCHUIIOB K B3aUMOJICHCTBUIO C PACTBOPOM
aMMHuakKa.

Metann(X) pactBopsercs B coyisHOM kuciote. llpu B3aumopelcTBUM XJIOpUAa 3TOrO
MeTalljia ¢ U30BITKOM IIENOYH 00pa3yeTcs MPo3payHblidi pacTBOP, a MPH JT00aBIEHUU K PacTBOPY
TOr0 e XJopuaa H30bITKAa aMMHaka BBIMAgaeT reneoOpasHblii ocamok. Omnpenenure
HEW3BECTHBIN METAJI U 3alUIIUTE YPABHEHHS YIIOMSIHYTHIX B 3a7a4€ PEaKIIHil.

H9. 3apmaua moxeT mpenmnosiaraTb HECKOJBKO BapUaHTOB OTBETA, HAllpUMEpP, pa3HbIe
BEIIECTBa MOT'YT UMETh OJIHY U TY K€ MOJIIPHYIO Maccy.

B Heopranmueckoil KuCIOTE MaccoBas AOJdS Kuciopoia paBHa 65,3%. M3obpasute
CTPYKTypHBIE (POPMYJIIBI KUCTIOT, OTBEUAIONUX YKA3aHHOMY YCIIOBHIO.

B xone pemienus 3agaun pemiarni BEIXOJUT HA MOJISIpHYIO Maccy 98 r/monb. Takas
MoJIIpHasi Macca y cepHoll U oprodocopHOi KuCHAOT. Tak ke MOXKHO «3aungpoBaTh»
CEPOBOIOPO U MEPOKCHU] BOAOPOA, B KOTOPBIX MaccoBas JUIsl BOJOPOJia CocTaBisaeT 5,88%.

H10. [lpyroii BapuaHT pa3BUTHS HUACH — IO OTHOCHTEIHHOW IUJIOTHOCTH Tra3a IIo
BO3yXy (BOJOPOMY WIW APYroMy JIFOOOMY Tra3y) ONpeneiuTh MOJSPHYI0 Maccy Tra3za u
MPEJIOKUTH HECKOIBKO (POPMYJT BEIIECTB.

3anumuTe XUMHYECKUe (POpPMYIbl HECKOIBKHUX Ta30B, IJIOTHOCTh KOTOPBIX MO BO3IYXY
coctasisieT 0,966. OnummuTe UX OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

Mounsipayto Macey 28 r/moinb umerotr CO u CyHa.

Opranuveckass XumMus

O1. B 3agaHusx c BOINPOCOM «H300pa3uTh BCE BO3MOXKHBIE M30MEPBI» MOKHO JaTh
BEIIIECTBA, KOTOPHIE UMEIOT ONTUYECKUE U30MEPHI.

N3o6pasute Bce nuzomepsl coequnenus coctaBa C4HoCl.
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Bcero momxHO OBITH 5 U30MEPOB.
O2. Ucnonp3oBaHue B 3aJaHUAX OW- W NOMU(PYHKIMOHAIBHBIX OPTaHUYECKHUX

COC,I[I/IHGHI/Iﬁ. HpI/I 9TOM Tpe6YIOTC${ 3HAHWS OCHOBHBIX CBOMCTB KJIACCOB OpTraHN4Y€CKUX BEIICCTB.
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Hanumnre ypaBHeHUs peakiuii:

K>C,04 ———» H,C,04

C4HeO4

B nanHOM mpuMepe MCIONB3YIOTCS 3HAHHSI O TOM, YTO KapOOHOBBIE KHCIIOTHI ciiabee, 4eM
MHUHEpaJIbHbIe, U YTO KapOOHOBBIE KUCIOTHI MOTYT OOpPa30BBIBATH CIIOKHBIE 3(UPHI, KOTOPHIE
BCTYMAIOT B PEAKIUIO HIEIOYHOTO THIPOIH3a.

03. Ilpu cxuranuu 2,25 © OpraHMYECKOro BemecTBa X, MUPOKO PacIpoCTpaHEHHOTO
B IIpHpoJie, oOpa3oBasioch 2,64 T quokcuaa yriepona, 0,42 r azora u 1,35 r Boasl. M3BecTHO, 4TO
X pearupyer C COJSTHOM KHCJIOTOM M C THAPOKCHUIIOM HaTpus, o0pasys conu. Hamwmmure
CTpYKTypHYIO dhopMyny X, HaUIIUTe ypaBHeHus peakiuil. [I[puBeaure nuzomep Bemecta X.

[To maHHBIM cropaHus MOXHO BbIMTH Ha (opmyny rauiuHa. M3omepom emy sBisercs
HUTPOATAH.

O4. 3agauu Ha y/UIMHEHUS LENU.

N3o06pa3ute cTpykTypHBIe (DOPMYIIBI BELIECTB, 3aMHUIIUTE COOTBETCTBYIOIINE YPaBHEHUS
peaKuuii:

C2H5C1 — C3H5N — C3H7NO — C3H602 — C4H902

OS. B 3agaHusx Ha B3aMMHOE BIIMAHUE (QYHKIMOHAJIBHBIX TPYII APYr Ha Jpyra Mnpu
CPaBHEHMM KHCIOTHBIX WJIM OCHOBHBIX CBOHCTB MOXHO JaTh BEIIECTBA, KOTOpbIE
«OTIPOBEPratoT» 0OIIME 3aKOHOMEPHOCTH.

Kakoe COCAUHCHUC ITPOSBIIACT 0oJiee CHIIbHBIC OCHOBHEIC CBOMCTBA — aMMHAK HIIH

H;C

H3C\/CH3

H,C ! CH,
H3C>( ﬁ<CH3
CHy HiC ,

OtBeT obocHYyiiTE.

HeCMOTpH Ha TO YTO TPETHUYHBIC anmi)amqecxne AMHHBI JOJIXKHBI OBITE 00JIee CUITBHBIMHU
OCHOBAaHUsSIMH, YEM aMMHAK, TpI/ITpeT6YTI/IJ'IaMI/IH ciabee aMMMaka H3-3a BO3HHUKAOIIMUX

CTEPUYECKUX 3aTPYJHEHUM.
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06. B 3agavax akTUBHO HUCIIOJIb3YETCS BIMSIHUE YCIOBUM Ha MPOIYKT PEAKLIUU.
3anumure ypaBHEHUS XUMHUYECKUX PEaKIMW, ONpeaenuTe 3amupoBaHHbIC BEIIECTBA,

YKaXXHUTE YCIOBUS IPOTEKAHUS PEAKIIHIA.

X
. | mome Hy, N1 L
CaCs = N, e N4 = -Hy04
\\ X2

B 3aBucumoctu ot YCJ'IOBI/II\/JI N3 JUTAJIOTCHIIPOM3BOAHOTO MOTYT OBITH MOJIY4YCHBI OUOJI,

AJIKCH U aJIKHUH.

dusnueckas XUMHASA

®1. Ilpu pa3paboTKe 3aJaHWl C MCIHOJB30BAHUEM DJHEPreTUYECKUX 3SPGPEeKToB
peakIuu JOKHOE BHUMAHUE CIEAyeT YACNSITh UCIOJIb30BaHUIO 3akoHa ['ecca u ciencTBuil u3
HETO.

IIpu xonpencamuu 9 r Boabl Bbiaensercs 22 k/[x temnotel. PaccumTaiiTe KOMUYECTBO
TEIUIOTHI, 3aTpauMBaeMoe Ha UCTIapeHue 15 T BOJbI MPH CTaHIAPTHOM JIABJICHHH.

®2. 3BecTHbI TEUIOBBIC A(DEKTHI CIEAYIOMINX PEAKIIHI:

C2H2(r) = 2C(rpadpur) + H2(r); Q =226,7 x/Ix/mMoib; (1
)

3C2H2(r) = CoHe(x); Q = 631,1 xJlx/mMomb (2
)

CoHe(x) = C6Ho(r); Q =—33,9 xJlx/mMomb &
)

PaccuunraiiTe cTangapTHYIO TEIUIOTY 00pa3oBaHUs ra3000pa3HOro OeH307a.

®3. Paccumraiite osHepruto cBizu C-H B CHy, wucnonssysa ciengyromue
TEPMOXUMHUYCCKHE YPABHCHUS:

C(rpaqjm) + 2H2(r) = CH4(F) + 74,9 K,Z[)K (1)

C(aT.) = C(rpad)I/IT) +715,0 Kﬂ;}K (2)

2H(aT.) = H2(r) +433,5 xk]JIx 3)

Jlisa pemieHuss 3THX 3agad TpeOyeTcsl BIaJeTh MOHATUSAMHU: CTaHIApTHas TerioTa
00pa3zoBaHMs BEIIECTBA, YHEPTHUS CBS3U, TEIIoTa (Pa3oBOro mepexona (KUMEHUs, KOHIEHCAIINH,
BO3TOHKH U T.1I.).

®4. Temnorel 00pa3oBaHUs OPraHUYECKUX BEIMIECTB MOXHO JOCTATOYHO TOYHO
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OLICHUBATh, CYUTAS], YTO TEINIOTa 0OPA30BAHUS COSAUHEHHS — 3TO CyMMa «TeIIoT 00pa30BaHUs»
WIA BKJIAJOB OTICNBHBIX (PYHKIMOHAIBHBIX Trpymm. Paccuuraiite Temiory o0Opa3oBaHuUs
METHJITPOIIaHa, eciau u3BecTHHI BKimaabl >CH— (9,2 x/x/Monb), —CH3 (48,5 xJIx/Momb).

®S5. Jlng 3ama4 HA XMMHUYECKOE PAaBHOBECHUE CIIEYET aKTUBHO MCIIOJIb30BaTh 3HAHUE
npunnuna Jle [larense, a TakkKe MOHATUSA «PABHOBECHE» U «KOHCTAHTA PABHOBECHS.

Hanummre BbIpaskeHMe I KOHCTAHTBI DJIEKTPOIMTHUYECKON AMCCOLMALMM CEPHUCTOU
KHMCJIOTBI II0 BTOpOM cTymneHu. Kak cMecTuTcs paBHOBECHME B PacTBOPE CEPHUCTOW KHMCIIOTBI
npu 100aBICHUH K HEMY HEOOJIBIIIOr0 KOoJM4ecTBa Cyabhura HaTpus? OTBET 000CHYMHTE.

®6. Koncranra nzoMepusanuu HekoToporo BemiectBa A< B pasna 0,8. Cmemanu 5 r
BeniectBa A u 10 r ero m3omepa B. Brrunciaure maccoByro nomnro uzomepa B B momydeHHOU
cMecH. 3aBUCHUT JIM pe3yibTaT OT KOJMYECTBAa U30MEPOB B UCXOAHON cMecH?

®7. K nutpary xenesza (III) mobaBunm pacTBOp pogaHuga aMMOHHS 10 00pa30BaHUs
KpPacHO-OpaH)XeBOro pactBopa. llodydeHHBIM pacTBOp paszfesuiad Ha YeTblpe HPOOUpPKH.
[TepByto ocTaBUIM B KauecTBE «CBUAETEN». Bo Bropyto 100aBUIM HUTpAT )Keje3a, B TPEThIO —
pOJaHHWI aMMOHHUsS, a B YeTBEPTYIO — H30BITOK TBEPAOro xyopuaa Harpus. Onummre
HaOJIr0/1aeMble SIBJICHUS U JJaliTe UM 000CHOBaHUe, ucnoib3ys npunuun Jle [arense.

Bo Bropoii u TpeTheil mpoOupkax OKpacka YCWJIMTCS H3-3a CMELICHHMsS pPaBHOBECHUs
B CTOPOHY OOpa3oBaHMs POJAHMIHOIO KOMILJIEKCa >Kejle3a, a B 4eTBEPTONM MHTEHCHBHOCTb
OKpPAaCcKH YMEHBIINTCA U3-3a 00pa30BaHUs XJIOPUIHOTO KOMILJIEKCA JKeJe3a.

®8. B cuiy TOro, 4ro /I pacu€ra KUHETUYECKUX MapaMeTpoB TpeOyeTcs JOBOJIBHO
CJIO’KHBIM MaTeMaTU4eCKU anmapar, 3a/1aud 0 KUHETHKE JOJKHBI ObITh IEMOKPATUYHBIMU JJIS
OonbmmHCTBa ydammxcs. llpm sToM paboTa ¢ SKCHOHEHTaMH JOJDKHA IMPOYHO BXOJUTH B
apceHas Y4aCTHUKOB OJIMMITHAbI IO XUMUH.

OHeprusi AaKkTUBAIlMM HEKOTOPOW pEakuuu B OTCYTCTBHE KaTaJM3aToOpa paBHA
80 k/[x/Monb, @ B IPUCYTCTBUM KaTalM3aToOpa SHEPrUsl aKTHUBAI[MM YMEHBIIAETCS 10 3HAUYCHUS
53 x/x/mMonb. Bo ckoibKko pa3 Bo3pacTaeT CKOPOCTh pPeakiMM B MPUCYTCTBUM KaTaiau3aropa,
ecii peakius nporekaet mpu 20 °C?

3aza4ya Ha UCIIOJIb30BaHUE YpaBHEHUSI AppeHuyca.

®9. C wucnonp3oBaHHEM (PU3HKO-XMMHUYECKMX METOJOB BO3MOXKHO TIOJIYYUTh
MHPOPMALIMIO U PACCTOSIHUAX MEXKAY aTOMaMH Pa3iIM4YHBIX THIIOB, YacTO 3TOM MH(pOpMaLUU
JIOCTaTOYHO JUIsl OIIPENETICHHS CTPOEHUS CII0XKHBIX YaCTHIL B paCTBOpax.

CxemaTu4HO M300pa3uTe CTPOCHUE MOJEKYNbI BemecTBa ¢ OpyrTo cocraBom H3CAICl,,
€CJIM U3BECTHBI CIEAYIOLINE PACCTOSHUSA MEXYy aTOMAMH U MX KOJIMYECTBO B pacy€Te Ha OJUH

aToM:

30



Paccrosiaue, A | Kon-Bo Ha atom Al Paccrosiaue, A | Kon-Bo Ha atom Al
Al—Al 3.2 1 Cl-Cl 3,2 0,5
Al-C 1,9 1 Cl-Cl 3,5 2
Al-C 4,5 1 Cl-Cl 6,2 0,5
Al-CI 2,1 1 Cl-C 3,5 1,5
Al-CI 2,3 2 Cl-C 5,1 0,5
Al-CI 4,5 1

JlpoOHOE 4YHMCIIO pacCTOSHUII CBSI3aHO C TEM, 4YTO B MOJIEKYJE€ aToMbl XJopa
HE3KBUBAJIEHTHb. MoJjekyna umeeT JauMmepHoe cTpoeHue (oaHo paccrosiHue Al-Al u
4 paccrostaus A—Cl) ¢ MOCTHKOBBIMH aToMaMu xJyiopa (2 0oJiee JTMHHBIX PACCTOSHHS). ATOMBI

Cl u C o6pasyrot Terparap Bokpyr Al (1,5 ogurakoBsix pacctossaus Cl-C u 3 6nuskux CI-Cl).

JKCNePUMEHT

J1.  3anaHue Ha NPUTOTOBIIEHUE PACTBOPOB 3aJaHHON KOHIEHTPALMH.

[Tpurotosbre 50 M 1M pactBopa cossiHOM KucaoThl ucxos u3 20%-noro pactsopa HCI
(urotHOCTHRIO 1,1 T/MIT). OnuimTe moAPOOHO BCE BAIlIM IEHCTBHSL.

MoXHO naBaTh 3a/layd Ha MPUTOTOBJIEHHE PACTBOPOB (M3 KPUCTAIOTHIpAaTa M BOJBI,
U3 JByX PacTBOPOB BELIECTB, NPOJLYKTaMH KOTOPBIH SABJISIIOTCS: @) OAHO PaCTBOPEHHOE BEIIECTBO
U pacTBOPUTEIIb; 0) OHO PaCTBOPEHHOE BEILIECTBO, PACTBOPUTEND U ra3; B) OJHO PaCTBOPEHHOE
BEIIECTBO, PACTBOPUTENb U OCAJIOK U T.[.).

Jns obyuarommxcsi 5 — 7 KJIacCOB NMPENCTAaBIIAETCS WHTEPECHBIM pa3paboTKa 3aJaHHi
Ha MPUTOTOBJIEHWE PACTBOPOB 3aJaHHOM KOHIIEHTpAIMH, €CIM BMECTO BECOB MU MEPHBIX
MUAJTUHAPOB WIIH KOJIO MPEIOKUTh UM BOCIIOIH30BaThCSl KYXOHHOMW MOCYA0N (YaifHasi, CTOJI0OBas
JIOKKHM, CTakaH M T.JI.), COOOIIMB IUKOJbHUKAM IPUMEPHBI 00BEM MOCYIbl WJIM Maccy
NOMEIIEHHBIX B He€ MpOAYKTOB. [J1aBHOE, 4TOOBI BCE HCIOJIB30BAHHBIE B TaKUX MPAKTHKO-
OpPUEHTHPOBAHHBIX 3a7layaxX 4YUClia ObLIM peajbHBIMH, a HE B3STHIMHU C IMOTOJIKA, MIOCKOJBKY B
ATOM BO3pacTe LUIKOJIbHUKH OOBIYHO HAJ0JT0 3alIOMUHAIOT TaKUE BEIIH.

J2. Jlns pemeHus 3amad  OKCHEPUMEHTAIbHOIO Typa TpeOyeTrcss 3HaHue
KAuECTBEHHBIX PEAKIUN B OPraHUYECKON U HEOPraHU4ECKON XUMUH.

A) Kak nokazarb, 4To II0KO03a — 3TO alibJieruaocnupt? Hanummre ypaBHEHHs peakiuil.

b) JloxaxuTe SKCIEpUMEHTAIBHBIM IMYyTEM, YTO B BBIJIAHHOW NPOOMPKE HAXOIUTCS

pacTBOp CEPHOM KUCIIOTHI.
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B) Bam Bbpman ranorenun cocrtaBa Bal',. Ilpennmoxkure MeTojapl KaueCTBEHHOTO
ONpEeNIeTICHUsI COCTaBa ATOM COJNM. DKCHEPUMEHTAIBHO YCTAHOBHUTE €€ COCTaB M 3aMMIINUTE
YpaBHEHUS NMPOBEIEHHBIX PEAKLIUN.

Yacth 3aa4 3KCHEPUMEHTAIBHOIO Typa SIBISETCS TaK HAa3bIBAEMON MPOOMPOYHON U
CTPOUTCSI TIO CIEAYIOUIEMY CLEHApHIO: BbIIaHbl HECKOJIBKO IMPOHYMEPOBAHHBIX MPOOUPOK.
He ucnionb3ys Apyrux peakTUBOB WJIM HCIIOJIb3Ysl BBIJAHHBIE PEAKTHUBBI, CIEAYET ONPEIEIUTh
BEIIIECTBA B MPOOUPKaX. AHATOTHYHO CTPOUTCS 3a7a9a Ha HICHTU(UKAIIUIO TBEPIBIX BEIICCTB.

I') B derpipéx mpoHyMEpOBaHHBIX MPOOUPKAX HAXOISATCS PaAcTBOPHI XJopuaa Oapwus,
KapOoHaTa HaTpusl, Cyab(hara Kalusg U XJIOPOBOJOPOIHON KHUCIOTHL. He monp3ysich HUKaKUMU
JIPYTMMHU PEaKTUBAMHU, OMPENICITUTE COJIEPKUMOE KaX10i 13 MPOOUPOK.

J3. B sKcnepUMEHTANbHBIM Typ MOXHO BKJIIOYUTH IPOCTOM HEOPraHUYECKUN WIIU
OpraHUYECKUM CHHTE3.

A) Hanumwure ypaBHEHMsSI peaklMid, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
cnenyromue npespamienus: CuO —CuSO4 — CuCl,; — Cu(NO3),— Cu(OH),—CuO

b) DkcnepuMeHTalIbHO OCYIIECTBUTE YKa3aHHBIC XUMUYECKUE TIPEBpaIlleHHsI. amHIInTe

Ha0II0JTaeMBbIC SIBIICHHUS.

B) Hausbr: cepnas kucnora, ruapokcun meau (1) u xeneso. [Monyunte MeTaminyeckyro

MeEJb.

5.3. 3aganus 114 5-8 Kiaccos

[TockonbKy € 3amauaMy Ha TPOLIEHTHI UIKOJIBHUKHM 3HAKOMATCA B Kypce MaTeMaTHKU
ropaszio paHblie, 4YeM ¢ XUMHUeH, He0OOXOUMO aKTUBHO MpeJiaraTh MKOJIbHUKAM HCII0JIb30BATh
9TH 3HAHMS JUISl pEIICHUs TPUKJIAIHbIX XMMUUECKUX 3a/1a4.

1) B 06b14HOM aTMOC(EepHOM BO3JTyX€e, KOTOPHIM MBI JIBIIINM, CO/AEPKaHUE YIIIEKUCIOTO
raza cocrasnser 0,04 o0béMHBIX mporeHTa. OueHute 00BEM yriekuciaoro rasa (B i),
coJiepKalluiicsi B MOMEIIEHNH, B KOTOPOM IPOBOJUTCS OJMMIIMAJA (MapaMeTpbl MOMEUICHUS
3amaite caMu). Berauciure 00bEM Bo3ayxa, B KOTOpoM coaepxkutcst 100 M1 yriIeKucioro rasa.

2) OTkpbiTHE OpOH3BI (CIUIaBBI MEAM C OJIOBOM) CHITPAJI0 OTPOMHYIO POJIb B OCBOCHUU
METaJUIOB M O3HAMEHOBAJIO COOOM IETyl0 SMOoXy dYeloBeueckod ucTopud. i ymydiieHus
pa3IMYHbIX (PU3MUYECKUX XapaKTEPUCTHK K MEJIU U OJIOBY MOPOH N0OaBISIOT U IpYrHe METaslbl,
HO CIUIaB MO-TIPEXKHEMY Ha3bIBalOT OpoH3oi. Hampumep, cBuHIIOBas OpoH3a COACPKUT 25 Macc.
% cBuHILIA U Bcero 5 % osoBa. Berymciaure Macchl CBUHIIA, OJIOBA U MEIH, KOTOpBIE TpeOyercs
3arpy3uTh B IUIABUIIBHYIO TIEUb JJIsI TOJIy4YeHHsI 3 TOHH CBUHIIOBOM OPOH3HI.

MoryT ObITh pa3zpaOoTaHbl 33/1a4d Ha MPUTOTOBJIEHNE KAaK PACTBOPOB, UCIOJIB3YIOLIUXCS
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B OBITY, TaK ¥ PAacTBOPOB, NMPOU3BOJAMMBIX B IPOMBIIIICHHBIX MacmTadax, Ha pacyér cocTaBa
ra3oBbIX CMeEcel, TBEPIBIX pacTBOPOB, CaMbIMHM SPKUMU HIPUMEpPAaMH KOTOPBIX SIBISIOTCS
METAJUINYECKUE CIIaBBI.

VY4uThIBas, 4YTO XMMHUIO HAYMHAIOT U3y4aTh B 8 Kiacce, MaTepuai sl 3a1a4 MOXKET ObITh
B3ST U3 Kypca €CTECTBO3HAHUS.

3) OmHuM W3 paclpOCTPaHEHHBIX HAPOJHBIX METOJOB JICUCHHUS BUPYCHBIX H
OaKkTepraIbHBIX MH(EKUNH ABISETCA MOJIOCKaHKUE Topiia COJIEHOH BOIOH, B KOTOPYIO 100aBIeHa
nuTheBas coja. Ilepeuncianre XUMUYECKHUE 3JIEMEHTBI, COAEPIKALIMECS B TAKOM PacTBOpPE, €CIU
BaM M3BECTHbI XUMUYECKHE Ha3BaHUS [IOBAPEHHOMN COJIM U MUTHEBOM COJIBI.

4) ATOMBI KaKuX 3JIEMEHTOB COJIEpKaTCsl B BOJHOM PacTBOPE MOBApEHHOU coJin?

3ajaHus OPUEHTUPOBAHbI HAa 3HAHHE TPUBUAIBHOW HOMEHKJIATYPhl, YMEHHE 3alIUCHIBATh
XUMHUYecKHe (OopMyIibl 110 Ha3BaHUIO. 3a/la4d MOKHO JIOTIOJIHUTH pacuéTaMH MacCOBBIX JOJICH
COJbl M CcOJM MO0 pacy€ToM HEOOXOIMMOr0o KOJIMYECTBA KOMIIOHEHTOB JJIsi NPUTOTOBIICHUS
¢ukcrpoBaHHOro 00BbEMa pacTBOpa (€CIu U3BECTHBI MACCOBBIE JI0JIH).

5) ®namanackuii apucrokpar SIH bantucr Ban I'enbmontr B XVII B. mpoBén mepBoe
UCCIIEJIOBAHNE MEXaHU3Ma pocTa pacTeHuil. OH B3BECWJI 3€MIIIO, 3achlllaj]l €€ B TOPLIOK U
MOCa U1 B HETO JIepeBO. B TeueHne HeCKONbKUX JIET OH MOJMBAJ JIEPEBO, a 3aTEM CHOBA B3BECHUII
JIEPEBO W 3eMJII0 U OOHAPYXHUJ, YTO BEC JiepeBa yBenuuwics Ha 74 kr. Bec mouBbl npu 3TOM
ymenblunics npumepHo Ha 100 r. DOkcnepument Ban ['enpMoHTa HEe OCTaBUI HU Yy KOTO
COMHEHHMsI B TOM, 4TO OHomacca oOpa3yeTcsi He U3 KOMIIOHEHTOB IOYBBI, a U3 JIPYTUX BEIIECTB.
HaszoBute 1Ba BellecTBa, YCBOEHHE KOTOPBIX OOECHEuMsIO JiepeBy HAaOOp OCHOBHOH dYacTu
MAacCBhl.

6) BoNbIIMHCTBO OKPYXKAIOLIUX HAC METAIUTMUECKUX U3JEIUN U3TOTOBIEHO HE U3 YHCTHIX
METAJIJIOB, a M3 CIUIaBoB. [lpuBeauTe mpuMepsl Ha3BaHMHM HM3BECTHBIX BaM S5 METAIJIOB U
3 METaJNINYECKHUX CIUIABOB.

7) U3 nepeunciaeHHOro crucka (IUIaBlieHHE, TOpEeHUe, UCIapeHue, BO3TOHKA, THHEHUE,
KpUCTAJIM3aus, OpoKeHHe M T.II.) BHIOEPUTE MPOLIECCHI, KOTOPHIE SBISIOTCS XMMHUYECKUMU
(T. €. CONPOBOXKAAIOTCA XUMUYECKUM IIPEBPAILICHUEM OJTHUX BEIIECTB B IPyTHE).

8) NMeeTcs cHuCOK Ta3oB: YIIIEKUCIBIA Ta3, KUCIOPOA, a30T, BOJOPO, aproH. Hamuuue
KaKoro W3 HHUX B BBIIBIXa€MOM BO3JyX€ YCTaHaBJIMBAIOT, KOTJa IyIOT 4epe3 TpyOouky
B U3BECTKOBYIO BOY? A Kakoro M3 3THX ra3oB B BbIIIXa€MOM BaMH BO3/yXe MEHbILIE BCEro?

Te >xe camble BOMPOCH MOTYT OBITh 3aIIM(POBAHBI B BUJE PA3JIMYHBIX peOyCcOB, mMIapas,
TOJIOBOJIOMOK, KPOCCBOPJIOB H T.JI., @ MOT'YT OBITh BBIJIaHBI B BHJIE TECTOB.

9) O,[[HI/IM N3 IICPBBIX MCTAJNIMYCCKHUX CILIaBOB, KOTOPBIC YCJIOBCK Ha4dajl HMCIIOJIb30BATh
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B INTyOOKOH IpEBHOCTH, SIBIISIETCA:

A) cranb; b) 6ponsa; B) nropamtomunmii; I') uyrys; /1) moGeaur.

10) Coenunenue yriepoja, Urparoiiee OCHOBHYIO pOJib B €r0 IPUPOIHOM KPYTOBOPOTE:

A) yrapnsiii ras; b) caxxa; B) veds; I') meran; J]) yrinekucisrii ras.

11) Menbuaifiias yacTuIla BEIIECTBA, SABJISIIONIASCS HOCUTEIEM €r0 XMMUYECKUX CBOMCTB,
Ha3bIBACTCS:

A) xpynunka; b) kpucramnuk; B) atom; I') monekymna; /1) nos.

OTBer nosicHUTE.

12) Camoii ynCcTON BO/IOM U3 MEPEUUCICHHBIX B CIIUCKE SIBJISIETCS:

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

OTBeT nosicHUTE.

13) U3 mnepednciaeHHBIX XUMUYECKHMX U (PU3UKO-XUMHUYECKUX IPOILIECCOB BBIOEpUTE
TaKOM, JJISl MPOBENICHHUSI KOTOPOTO HE TpeOyeTCs BRICOKAsi TeMIIepaTypa:

A) o6xur; b) npokanuBanue; B) Opoxenue; ') cniekanue; /1) craBienue.

14) YkaxkuTe MpocToe BEIIECTBO, KOTOpOE HE sBiseTcs MerauioM: A) oJoBo; b)
doctop; B) pryts; I') Mmaruuit; /1) menp.

15) Pa3bupass Mosiekysny BOJBI Ha YacTH, Mbl TOYHO HE HaWIEéM BHYTpPH He€ HU OJHOU
U3 CJENYIOIMINX YaCTHUIL:

A) aromsl; b) anextponst; B) no3utponsr; I') HeiiTponst; 1) IpOTOHBI.

16) Cpenun NIEPEUNCIIEHHBIX METAJITMYECKUX MaTEepUasoB, UCIOJIb3YEMBIX
JUIsl U3TOTOBJIEHUS TIPU30BBIX MEalIeH, )KETOHOB 1 MOHETHBIX 3HAKOB, CIUIABOM SIBJISIETCSL:

A) 30m0t10; b) cepedpo; B) 6ponsa; I') Hukens; [1) amoMuHui.

17) Kakas u3 nepednciaeHHbIX ONepaluii He UCHOIb3yeTCs B XUMUYECKOW JabopaTtopuu
JUISL pa3JeNIEHNs] U OUYUCTKH BEIIECTB?

A) nepexpuctamunzanus; b) nepeoxnaxaenue;

B) neperonka; I') Bosronka; /1) nepeocaxxaeHue.

18) B kaxoii U3 nepeuucieHHbIX KUAKOCTEH JakMyC He OyAeT OKpalIuBaThCcs B KPaCHBIN
BeT?

A) numonHBIN coK; b) s010uHbIi cok; B) MOpKkoBHBIHM cOK; ) yKCyCHAs 3CCEHITHS;

J1) x1e0HBII KBac.

19) HekoTopbIM XMMHMUYECKHUM 3JIEMEHTAM HX MEPBOOTKPBIBATENN Al UMEHA B YECThb

Ha3BaHMI CBOMX TOCyIapcTB (Ha POJAHOM WM JIATUHCKOM s3bIke). Bce mnepeuncieHHbie

34



AJIEMEHTHI Ha3BaHbl B YECTh €BPOIENHCKUX CTPaH, KPOME:
A) nononus; b) repmanus; B) pyrenus; I') namnanus; J1) panmms.
20) 3anosHUTE MYCThIC KJIETKM PYCCKUMH HAa3BaHMSIMHU CIICIYIONIUX 3JIeMEeHTOB: Ag, Br,

Fe, I, O, Sn.

B kommiekTel MoOryr ObITh BKJIIOYEHBl 3aJaHMs Ha 3HAaHME NPaBWI TEXHUKU
0e30macHOCTH padOTHI C BEIECTBAMHU, HAIPUMED:

21) HauaB aBu>KeHHE C BEpXHEH JIeBOM KJIETKU M MEPEIBUrasiCh MO TOPU3OHTAIH (BJIEBO
WIN BIIPABO) WM BEPTHKAIU (BBEpX WMJIM BHM3), MPOIANUTE BCE KIETKH TaKMM 00pa3oM, 4TOOBI
u3 OyKB, TPUBEACHHBIX B KIJIETKaX, MOJYYMJIOCh MPaBUIO MO MepaM HpPeAOCTOPONKHOCTH
py 00paIleHNH ¢ XUMUYECKUMU PEaKTUBAMH.

Kaxxgast ki1ieTka MOKET MCIOIb30BaThCI TOIBKO OJHH pas.
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22) Pemmrte KpoccBOp, 3alOHSAS €0 PYCCKMMM Ha3BaHUSMHU XMUMHUUYECKUX JIEMEHTOB.
KitoueBbIM crioBoM siBisieTcst (haMHITUSI BEIMKOTO PYCCKOTO YYEHOTO, OJHOTO M3 CO3JaTeneit
ATOMHO-MOJIEKYJISIPHOTO YYEHMS.

1)C; 2)0O; 3)AlL; 4)N; 5)Zn; 6)1; 7)P; 8) H; 9) Pb.
2

3 8

Pasragaiite peOychl, B KOTOPBIX 3alIn(PpoBaHbl HA3BAHUS XUMHUECKUX 3JIEMEHTOB.

5.4. Cniucok JInTepaTypbl, HHTEPHET-PECYPCOB M APYTUX HCTOYHUKOB /ISl HCIOJIb30BAHUS

NnmpHu COCTaAaBJICHUH 3aJaHuH MYHUIUNIAJIBHOI0 3Tana

1. UYypanos C.C., lembsiHoBuY B.M. XumMuueckue oluMnuaabl MIKOJbHUKOB. — M.: 3HaHue,
1979.

2. bensix 3.J. [IpoBoaum xummudeckyto onummnuany. — [lepms: Kunxusiit mup, 2001.

3. Apxanrensckas O.B., Xwupos A.W., Epemun B.B., Jle6enera O.K., Pemeroa M./l.,
Tepenun B.U., TronbkoB U.A. 3aaun BcepocCUCKOI OMMMITHA/IbI IIKOJIEHUKOB 110 XUMHUH/
ITox pen. Axan. PAH, mpod. B.B. Jlynuna. — M.: Dk3amen, 2003.

4. Jlyuun B., TronbkoB U., Apxanrensckas O. Xumusa. Becepoccuiickue onumnuansl. Beim. 1.
(ITsate xonemn) / Ilox pen. akan. B. B. Jlyauna. — M.: IIpocBemenue, 2010.

5. Jlynun B., TronbkoB U., Apxanrensckas O. Xumus. Becepoccuiickue onummnuael. Beim. 2.

(ITste xomerr) / Iox pen. akaxa. B. B. Jlynuna. — M.: [Ipocemenue, 2012.
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BerynurensHble SK3aMEHBI M OJIMMITHA[IBI IO XMMHH: ONBIT MOCKOBCKOTO YHHUBEPCHUTETA.
VYu4eb. mocodbue / H. Ky3smenko, B. Tepenun, O. PepkoBa u np. — M.: M3garenscTBO
MockoBckoro yausepcurterta, 2011.

Csuranbko WM.B., Kucun B.B., UypanoB C.C. CraHmapTHble aJrOPUTMBI pPEIICHUs

HCCTAHAAPTHBIX XHMMHWYCCKUX 3aaad: VYueb. mocoOue JJIs1 IIOATOTOBKH K OJIMMIIMaJaM

MIKOJIBHUKOB 10 XUMUU. — M.: Xumuueckuii ¢pakynsrer MI'Y um. M. B. JlomonocoBa; M.:
Beicimit  xumuueckuit  kouiemxk  PAH; M.: M3gatenbctBo  (M3MKO-MaTeMaTHYECKON
mutepatypsl (DU3MATIINT), 2012.

Hayuno-mMeroguueckuii xypHan «XUMHUS B LIKOJIE.

Ounukiaoneaus aua gere. — T. 17. Xumus. — M: Asanta+, 2003.

Jleencon U. Kak u nodyemy mpoUCXOASIT XMMHUYECKUE PEAKIMHU. DIEMEHTbl XUMHYECKOU
TepMOJMHAMUKHU U KuHeTuKu. —M.: ]I «MuaTemnext», 2010.

Xayctkpodt K., Koncredn 3. CoBpemennsIii kype obmer xumuun. B 2 T1.: [lep. ¢ anrn.— M.:
Mup, 2002.

[Toranos B.M., Tarapunuuk C.H. Oprannueckas xumus. — M.: Xumus, 1989.
Oprannyeckast xumus. B 2 1./ ITon pea. H. A. TrokaBkunoit. — M.: Ipoda, 2008.
Kyspmenko H.E., Epémun B.B., [lonkos B.A. Hauana xuMuu 1715 mocTynarommx B By3bl. —
M.: JIabopatopus 3Hanwmii, 2016.

Epémun B. B. Teopetnueckas u MaTemMaTuyeckas XUMHs 1715 KOJIbHUKOB. — M.: MIIHMO,
2014.

Epémuna E. A., PepkoBa O. H. Xumus: CnpaBoyHHK LIKOJbHHMKA: Y4eO. mocobue. — M.:
N3narensctBO MockoBckoro ynusepeurera. 2014,

Jlucunpin  A.3., 3eiipman A.A. OueHb HecTaHgapTHble 3amauun 1o xumuu / Ilog
pea.B.B. Epémuna. M.: MITHMO, 2015.

Hynaes C.®., XKmypko [I.II., KabGanoBa E.I'., KazakoBa E.®., Kysuenos B.H.,
Oumunmoa C.E., Suenaxo A.B. Bormpocs! 1 3a1aun 1o o01ieil 1 HEOpraHUIeCKON XUMHUHU. —
M.: KumxHblid oM «YHUBEpCUTET», 2016.

Tepenun B.U., CamopyxkoBa O.JI., Apxanrensckas O.B., Anspu B.B., Unsun M.A. 3anaun
HKCIEPUMEHTAIBHOTO Typa BCEPOCCUNUCKOM ONMMMITHUA/IbI IIKOJILHUKOB 1o Xumu / [lox pen.
akan. PAH, nmpo¢. B. B. JIykuna; ®oun Anapes Mensanuenko. — M.: Anbda [IpunT, 2019.
MI'VY -— mikosne. BapuaHThl 5K3aMEHAIMOHHBIX U OJIMMITUAIHBIX 3a1aHui 110 Xxumuu: 2019. —
M.: Xumnueckuii ¢akynsrer MI'Y um. M. B. JlomonocoBa, 2019 (exeroanoe usnaHue,

CM. IIPEBbIAYIIUE TOBI).
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1. Meroanueckuit CauT BCEPOCCHICKOM OJIMMITUA]IBI LIKOJIbHUKOB

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

2. Pazmen «IIxonbHBIE OJIMMIINAJIBI o XUMHUN rnopraia “ChemNet”

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

3. DnexktpoHHas OuOnIMOTEKa Y4eOHBIX MaTepuasioB 1O Xumuu mnopraiga “‘ChemNet”

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

4. ApxwuB 3a/1a4 Ha noprajie «OJuMITHAIbI 171 IIKOJIBHUKOBY https://olimpiada.ru/activities.

5. Caiit «Bcepoccuiickas 0JIMMITHA/Ia IKOJIBHUKOB B . MockBe» http://vos.olimpiada.ru/.

6. KOHTAKTBI OTBETCTBEHHbIX JIUII B IIITMK

C nokelaHUsIMH H PEKOMCHAAIUAMU 110 BHCCCHHIO I/ICHpaBHeHI/Iﬁ B MCTOOHUYCCKHUC
PEKOMCHAAIMH, a4 TAKXKC IIO BOIIpOCaM, KaCaroImMUMCsA COCTABJICHHA 38.IlaHI/II71, MMpOBCACHUA H

NPOBEPKH  OJMMITMANBI, oOpamaitech 1o dsiekTpoHHOM moute Olga.Arkh@gmail.com

(Apxanrenbckas Onbra BanentunoBna) m Doljenko VD@inorg.chem.msu.ru (JlomkeHnko

Branumup JMutpresny).
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INPHJIOKEHUE 1

Ilepuoouueckasn cucmema snemenmos /l. H. Menoeneeea

1 2 | 3 | 4 s | 6 | 7 ] 8 | 9 [ 10 | 11 | 12 ] 13 14 15 16 17 18
1 1 2
H He
1.008 4.0026
2 3 4 5 6 7 8 9 10
Li Be B C N 0] F Ne
6.941 19.0122 10.811]12.011]14.007|15.999|18.998 | 20.180
30 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
41 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti A% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.098 | 40.078 | 44.956 47.867150.942 | 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
51 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 91.224192.906 | 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]
71 87 88 89 |**| 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
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 Tb Dy Ho Er Tm Yb Lu
140.12| 14091 | 144.24 | [145] | 15036 | 151.96 | 157.25 | 158.93 | 162.50 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97
190 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
232.04| 231.04 |238.029 | [237] [242] [243] [247] [247] [251] [252] [257] [258] [259] [262]




INPHJIO’KEHUE 2

Dnekmpoxumuydeckuil pao HANPANHCEHUI Memanios

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,

Pacmeopumocmb COJleﬁ, KUciom u 0CHOBAHULL 600¢€

(H), Sb,Bi, Cu, Hg, Ag, Pt, Pd, Au
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M — masnopactBopumo (< 0,1 M) H — aepactBopumo (< 10 M) — He CyIecTByeT Wil pasiaraetcs BOIOM




MNPUJIO)KEHHE 3

Hpumep 34A46/1€HUA YUACMHUKA HA ané/UIAUUI0O U RPOMOKOJ14 JHCIopU

Hp CACEAaTCIi0 KIOpHU IIKOJIBHOTO/ MYHHUIUIIAJIBHOTO

oTalia BC@pOCCHﬁCKOﬁ OJIMMIIMa1bI IMKOJBHHUKOB

10 XUMHH

damunus, ums, omyecmeo

OT y4eHUKa(IIbl) KJlacca

NnoJiHoe Ha3eaHue O6pa306(1m€]leO1j opeanusayuu

damunus, ums, omyecmeo

3agBjieHue
[Ipomry mepecMOTpeTh MO0 paboTy, BBHITIOJHCHHYIO B Type, 3amada No ,

TaK KakK A HC COFHaCCH(Ha) C BBICTABJIICHHBIMU MHE OaJlJlaMH B CBSI3H C

obocrosanue NPUYUHBL HEeCOo2Nacusl C 8bICNMABIIEHHbIMU oannamu

.20

(mara)

(moamuce)



MNPOTOKOJI Ne
pPaccMOTpeHHUs ane VIS IIMU YYACTHUKA

BCEPOCCUICKOMN OJIUMITHAABI HIKOJIbHUKOB 110 XUMHUU

(i)(lMM]lu}l, ums, omuecmeo nojiHoCmvlo

Yuenuka(1pl) KJlacca

NnoJIHoe Ha3edaHue 06pa306am€]le0ﬁ opearnuzayuu

Mecto IMPOBCACHU

cyowvexm Dedepayuu, 20po0

JlaTta u Bpems

[IpucyTCTBYIOT YIEHBI XKIOPU:

¢aszuﬂ, ums, omuecmeo nojiHoCmvlo

Kpatkas 3anuch pazbsiCHEHHI YWIEHOB KIOPH (110 CYTH aleIIISIUN)

Pe3ynbTaT anemisuuu:
1) otieHKa, BHICTaBJICHHASI YYACTHUKY OJMMITHA]IBI, OCTaBlIeHA 0€3 H3MEHEHHUS;

2) OLICHKA, BBICTABJICHHASA YUACTHUKY OJIMMIIMAlbl, ©3MCHCHA HA

C pe3ynpTaToM aneuisuy coriaceH (He COorjaceH)

NOONUCH 3A18UMEIS

YuieHsl KIOpH

d.1.0 noonuce
D.N.0 NnoonuceL
D.N.0 noonuce,

d.N.0 noonucy,



