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1. OBIIME IMOJIOKEHU A

Opraamzanuss U MPOBEACHHE IIKOJBHOTO U MyHHULHUIIAIBHOTO 3TAllOB BCEPOCCHUMCKOM

OJIMMITHAAbl INKOJIBHHUKOB IIO0 XHUMHH (L[anee - O.]'II/IMHI/IaI[a) OCYHECTBIIACTCA B COOTBETCTBUU

c aktyanpHbM  [lopsinkom  mposeneHust ojummnuansl  (mpuka3  Ne 1252  MuHucrepcTsa

obpaszoBaHus U _Hayku Poccuiickoii  @enepaiuu ot 18 HosOps 2013 r., mpuka3z  Ne 249

MunucrepcTBa _o0pazoBanusi U _Hayku Poccuiickoii Peneparuu ot 17 mapra 2015 r., opukas

Ne 1488 MunucTepcTBa 00pasoBanusi M Hayku Poccuiickoi Penepaumu oT 17 nexadpst 2015 .,

npuka3 Ne 1435 Munucrepctsa obpasosanus U Havku Poccuiickoii @enepauuu ot 17 HOos0pst

2016 r, mpuka3z MuHHCcTepcTBa nOpocBenieHus: Poccuiickont Penepanmn ot 17 mapra 2020 T.

Ne 96).

IIpu noaroToBKe K MPOBENCHUIO IIKOJBHOTO U MyHHLIMIAJIBHOIO 3TallOB BCEPOCCUICKON

onuMIuaabl MKONbHUKOB 2020/21 yuebHOro roga HeoOXOOUMO YYUTHIBaThH llOCTaHOBIEHME

I 1aBHOro rocyaapcTBEHHOrO caHuTapHoro Bpada Poccuiickonn @eneparmu ot 30.06.2020

r. Ne 16 «O0 vyTBEpXKIEHUU caHuTapHo-3nuneMuojiornueckux npasun CIT 3.1/2.4.3598-20

((CaHI/ITaDHO-BHI/IHGMI/IOJ'IOFI/ILIGCKI/IG TD66OBaHI/I$[ K_VCTPOWCTBY, COAEPKAHMI) M OPraHU3aILINU

Da60TbI O6Da30BaTeJ'IbeIX OpraHu3alyi U IPYIUx 00OBEKTOB COITMATHHOM I/IHd)DaCTDVKTVDbI JJIA

nerell 1 MOJIONEKU B YCIOBUSIX PACOPOCTPAaHEeHUs] HOBOM KopoHasupycHol uddekuuu (COVID-

19)» (3apermcrpupoBan 03.07.2020 r. NoS58824). B coorBercTBMM C  yKa3aHHBIM

IToctanoBnenuem 10 1 ssHBaps 2021 r. 3ampemaercss NPOBEAEHHE MACCOBBIX MEPONPUATHUM
(myskt 2.1). B cBsA3m ¢ 3TUM HEOOXOIMMO MPEAYCMOTPETh NMPH OPTaHU3ALMH IIKOJBHOTO U
MYHHULUIIAJIBHOTO 3TalOB BO3MOKHOCTH MNPOBEJCHHUS OJHMIHAABI ¢ HCHOJb30BAHHEM
HH(pOPMALHOHHO-KOMMYHHKALHMOHHBIX T€XHOJIOTHH.

IITxOonpHBIM 1 MYHULIMNAIBHBIN 3TAbl OJTUMIIHAABI IO XUMHUH [JIs1 CTAPLIMX BO3PACTHBIX
napajiesiell JKenaTeNbHO MPOBOAUTH B JBAa Typa (TEOPETHUECKHH M 3KCIEPUMEHTAJIbHBIN)
B CPOKH, YCTaHOBJIEHHbIE lIOpsAnKOM NpOBeNeHHs BCEPOCCUICKON OJMMIMANBI HIKOJIBbHUKOB.
Yuacmuuxu onumnuadsr donyckaromest 00 6cex mypoe, pe3yivmanvt Hepeoco mypa He Mo2ym
CTYIACUMB OCHOBAHUEM OIS OMCMPANEHUs. Om OanbHeliue20 yuacmus 6 onumnuace. KOHKpeTHbIe
CPOKM U MeCTa MNPOBEAECHUS IWIKOJBHOIO M MYHHMLMIAIBHOIO 3TalOB ONPENENSIIOT OPraHbl
MECTHOTO CaMOYIIpaBJIEHUs, OCYIIECTBIIIOLINE yIpaBieHHe B cdepe obOpasosanus. Cpox
OKOHYAHUSl WIKOJILHOTO JTana He mno3aHee | HosOpsi, MyHHLMMAIBHOTO — 25 mnexaOps.
KenatenbHO mpoBeneHHe IIKOJIBHOIO 3Tala B OKTAOpPE, MyHHUIIUNAJIBHOIO B HOsIOpe, 4TOOBI B
nexadpe MOKHO OBUIO Ha4aTh MOATOTOBKY YYaCTHHUKOB K PETHOHAJIBHOMY 3TaITy.

JITUTeTbHOCTh TEOPETHUYECKOro Typa cocTaBisier He Oojnee 3 waca 55 MuHYT,

a HKCMePUMEHTAJIbHOTO Typa — He Ooyiee 2 acTpOHOMHMYECKHMX 4acoB. Ecimu mpoeneHue
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HKCIEPUMEHTAJIBHOTO Typa Ha LIKOJBHOM 3Tare HEBO3MOJKHO, TO B KOMILIEKT TEOPETHUECKOrO
Typa BKJIIOUAETCs 3a/1a4a, TPeOYIOIIasi MbICJIEHHOTO SKCIIEPUMEHTA.

OnuMnuaaHbli Typ BKJIOYAET B ce0sl HEMOCPEICTBEHHO MPOBEACHNUE COPEBHOBATEILHOTO
Typa B O4HOH (opme, mudpoBaHHe, MPOBEPKY PEIICHUI YYACTHUKOB, NeMN(pPOBAHHUE, TTOKA3
palboT, anesuIsILHI0 YYaCTHUKOB U MMOBEICHHE HTOrOB.

UzmeHeHue OansioB mocie MpOBEPKH BO3MOKHO TOJNBKO B Xone amesusiuud. Ha mokase
paboT 3ampemeHo u3MeHsITh Oayuibl. Jaxe B Ciiydae TEXHUYECKUX OIMUOOK W3MEHeHHe OalioB
NPOU3BOANTCS HAa OCHOBAaHHMHM COOTBETCTBYIOILErO akTa o0 ameyuIsilud, COCTaBJIEHHOIO
B CBOOOIHOH (hopMe U MOANMCAHHOTO WICHAMH aNMeJUILIHOHHON KOMUCCHU.

IIpu Hecornmacuu ¢ OLIGHKOW YYAaCTHUKH OJHMITHAIbl JOJUKHBI B MHUCHMEHHOH (opme
NOAaTh B JKIOPU 3asBJCHHE HA aNeJUILHI0 O HECOrJIACHMM C BBICTABJICHHBIMH OayliaMu

¢ obocHoBanueM (Ilpuiodcenue 3). PaccMOTpeHNe aneuisiui MPOBOIUTCS C Y4aCTHEM CaMOTO

Y4aCcTHHUKA  OJIMMIIUAABIL. Ilo pe3yiapTataM pPacCMOTPEHUA aANCIAIMKA O  HECOrjaCuu
C BBICTABJIEHHBIMU OajijIaMu JKIOPU  TMPUHUMACT PCHICHUC 00 OTKJOHEHUU ancjumianuu "
COXPAHCHHUHN BbICTABJICHHBIX OamnoB uian 00 YAOBJICTBOPCHUUN aNCIIIALNUN U KOPPECKTUPOBKE

bamnos ([lpuioscenue 3). Tlpouenypa pacCMOTPEHHs aneUISLUNA YYaCTHUKOB OJIMMITHAIbI

pa3pabaTbiBaeTCsl MPEIMETHO-METOAUYECKIMH KOMHCCHUSIMH M YTBEPIKOAETCS OPTaHOM
MECTHOT'O CaMOYTIPAaBJICHUs, OCYIIECTRIIIOIIUM yIIpaBieHne B cepe oOpa3zoBaHuUs.
TpeGoBaHuss K OpPraHU3alMHd H MNPOBEACHHI0O IIKOJbHOI0 M MYHHUHNAJBHOIO
3TANOB  OJHMMIHAABI  pPa3padaTbIBAIOTCSI € YY€TOM  AKTYAJBbHBIX JOKYMEHTOB,
perjiaMeHTHPYIOLIUX OPraHU3alHI0 U NpoBeJeHHe OJUMIIHAABLI, a TAK)Ke HACTOSIIHX

METOAHYECKHX PeKOMEeHAalH .

2. COCTAB YYACTHHUKOB

B mkonpHOM 3Tane onmuMmmnuansl Ha ITOOPOBOJILHOW OCHOBE NMPHHUMAIOT y4acTHE BCE
xKenaromue, obydaromuecs B 5—11 kimaccax. YUaCTHHKHM IIKOJIBHOTO 3Tana BIpPaBe peIaTh
3afaHus 11 Ooee CTapIIuX mapajuieneil.

B MYHUIUIIAJIBHOM 3TAal€ OJUMIIMaAbl NPUHUMAKOT YUaCTUC!

-~ VYaCTHHKHU IOKOJBHOTO OJTama, HabpaBimne HEOOXOOUMOE KOJIMYECTBO Oauios,
YCTAHOBJIEHHOE OPTaHOM MECTHOI'O CaMOYIIPaBIIEHUs, OCYIIECTBIIIIOIUM YIIpaBlieHHE B chepe
obpazoBaHus,

- HO66I[I/IT6J'II/I u HpI/ISépr MYHUIUITIAJIBHOI'O 3Taria OJUMIIMaAbl IPCAbIAYIICTO yqe6Horo
roza, MpopoJDKarinue oOy4deHHe, KOTOPbIE BIPABE BBIMONHATH 3aJaHus 11 Oosee crapiueit

napa’suienm.



BbI60p napajicin ABJIACTCA OKOHYATCIBHBIM W COXPAHACTCA Ha BCEX MOCICAYROLIHUX

JTarax OJIMMITMAAbI.

3. METOAUMYECKHE PEKOMEHJIAIIMHA 1O PA3PABOTKE 3AJTAHA
MKOJBbHOI'O I MYHUIIUITIAJIBHOT'O 3TAIIOB

3.1. lIpuHUUNBI COCTABJEHHUS] OJJUMIHAAHBIX 3aJaHUN

BaI[aHI/IH OJIMMIIMaAbl MMKOJBHOIO W MYHUIUINAJIBHOTO J3TallOB HAOJKHBbI ObITh

OPMIHHAJBHBIMH (pa3pabOTaHHBIMUA METOAUYECKUMHU KOMUCCHSIMH COOTBETCTBYIOIIETO HTAIa).

3a OCHOBY MOTYT OBITh B35ThI 3a[JaHHsI OJIMMITHA]] TIPOLLIBIX JIET, OMyOJINKOBaHHBIE B COOPHHUKAX
UM Ha UHTEpHET-TopTanax (CM. CIMCOK JIMTEPaTyphl, HWHTepHeT-pecypcos). J[lomyckaercs
3aMMCTBOBaHUE 3a/1a4 WJIN 3JIEMEHTOB 3a/ad MPU YCJIOBUM, YTO YUCJIOBbIE 3HAUEHUs, NPUPOAA
AaHMOHOB WJIM KAaTHOHOB (TaM, Te OHU HE Ba)XHbI) OyAyT M3MEHEHBI, 3a7ada JOJDKHA MMETh
pelleHue, He MPOTUBOpEeYallee 3APaBOMY CMbICIY.

IIpu paszpaboTke OMUMIMAIAHBIX 3a/1a4 BAKHYIO POJIb UTPAIOT MeNCHpeoMemisle Ce:3U,
MOCKOJIbKY CErof{H HEBO3MOXKHO MPOBOAUTL IMOJHOLIEHHBIE HCCIIEOBAHUS TOJBKO B OJHOHN
oOmacti Hayku, HeU30exXHO OyIayT 3aTPOHYTBI CMEXKHbIE AMCLUUIUIMHBL 3HaHHUA MO (PU3HKE,
Ouonoruy, reoyoruy, reorpadpud U MaTEMAaTUKE MPUMEHSIOTCS B Pa3IMYHBIX O0JIACTSAX XUMHH.
Taxue MexxInperMeTHbIE 3a/1a4H MOKA3bIBAIOT TECHYIO B3aUMOCBSI3b €CTECTBEHHBIX HayK.

OnumnuanHas 3ajada — 3TO eAMHOEe Lenoe. B He€ BXOAUT ycJjioBHe, pa3sBEépHyTOe

pelI€eHuE, CHCTEMA OLICHUBAHHUS.

YcaoBusa 0IMMIIHAAHDBIX 32124

YcaoBus ONMUMIHUATHBIX 3a7ad MOTYT ObITh CHOPMYJHUPOBAHBI MO-PAa3HOMY: YCJIOBHE
C BOMPOCOM MJIM 3aJaHueM B KOHIE (IIPU 3TOM BOMPOCOB MOKET OBITh HECKOJIbKO), TECT
¢ BBIOOPOM OTBETa; 33/1a4a, B KOTOPOH TEKCT YCJIOBUS MPEPHIBACTCS] BONPOCAMU (TaK 3a4aCTYIO
CTPOSITCS 3a/1a4U HA BHICOKUX YPOBHSIX OJTUMITHAIIBI).

OnuMmnuagHble 3a7a4dl MO XUMHUU MOXHO pPa3AeNiuTb Ha TPU OCHOBHBIC TPYIIIbI
Ka4eCTBEHHBIE, PaCUETHBIE (KOJIMUECTBEHHBIC) U DKCIIEPUMEHTANIbHBIE,

B kauecmeennsvix 3adauax moxer motrpeOOBATHCS: OOBSICHEHHE 3KCIEPHUMEHTATbHBIX
¢dakToB (HampuMmep, W3MEHEHUE I[BETa B pE3yJIbTaTe pEaKlHMH), PACIO3HABAHHE BEIIECTB;
MOJTyYeHUE HOBBIX COCOUHEHHI, MpeACKa3aHHe CBONCTB BEIIECTB, BO3MOXKHOCTH MPOTEKAHHS
XUMHUYECKUX PEaKLUd; OmucaHue, OOBSICHEHHE TE€X WM WHBIX SIBJICHUH, pa3felieHue cMmecei

BCHICCTB.



Knaccudeckoit ¢opMoOil KaueCTBEHHOW 3aqadd SIBJSIETCSl  3aJaHUE CO CXEMaMHu
(uermoukamu) mpespainieHuii. (B cxemax cTpenkyd MOTyT ObITh HampaBlieHbl B JIOOYIO CTOPOHY,
UHOTTa axke B 00€ CTOPOHBI (B 3TOM CJIydae KakKIOHW CTPENKE COOTBETCTBYIOT [1BA PA3JIMUHBIX
ypaBHeHHsI peakiuii). Cxembl MpeBpaIieHuil BEIEeCTB MOKHO KIACCH(PHUIMPOBATDH CIEAYIOIIUM
obpazom:

1. Tlo obwvekram:

a. HEOPTraHWYECKHE;

b. opraHuyeckue,

C. CMELIaHHBIE.

2. Tlo ¢opme nemnoukn (cxemMbl MOTYT OBITh JIMHEHHBIMH, pa3BETBIEHHBIMH,

LUKJTTYECKIMH).

3. Tlo oOBémy U THIY TPeAOCTaBIEHHOW MH(OPMALINH:

a. Jlanbl Bce BemecTBa Oe3 yka3aHUN YCIOBHIA MPOTEKAHUS PEaKIU.

b. Bce wmmum Hekoropele BemiecTBa 3ammndpoBaHbl OykBamu. PasHeie  OykBBI
COOTBETCTBYIOT Pa3HBIM BEIIECTBAM, YCIOBHS MPOTEKAHUS PEAKLN HE YKA3aHBL

c. BemecrBa B cxeMe NOJHOCTBIO HIJIM YaCTHYHO 3ammu(ppoBaHbl OYKBaMH U YKa3aHbI
YCJIOBHSI TPOTEKAHMSI PEAKLIUN HITH PEareHThI.

d. B cxemMax BMECTO BELIECTB MAaHbl 3JIEMEHTHI, BXOIIINE B COCTaB BEIIECTB,
B COOTBETCTBYIOLIHMX CTETIEHSIX OKHCIICHHUSI.

e. CxeMmsbl, B KOTOPBIX OPraHUYECKHE BEIIECTBA 3alTU(PPOBaHbI B BHIAE OPyTTO-POpMYIL

Hpyroii ¢opmMoil KaueCTBEHHBIX 3aJad SIBJISTFOTCS 3a7add Ha OIMUCAHHE XUMHYECKOTrO
JKCIIepUMeHTa (MBICJICHHBIH SKCIIEPUMEHT) C YKa3aHWEM YCJIOBUH TIIPOBEACHUS peaKIii
U HaOJIIO ICHUH.

B pacuémmuuix (koruuecmeennvix) 3adauax oOBMHO HEOOXOOMMBI PAcUETBl COCTaBa
BEIECTBA MJIM CMECH BEINECTB (MaCCOBBIH, OOBEMHBIN 1 MOJIbHBINA MPOLIEHTHI); PACYETHI COCTAaBA
pacTBopa (NMPUTOTOBJICHHE PACTBOPOB 33JaHHON KOHLEHTPALMH), PaCYEThl C MCIIOJIb30BAHUEM
ra3oBbIX 3aKOHOB (3aKOH ABOraapo, ypasHeHue Knanefipona—MeHneneesa), BbIBOA XUMUYECKON
dopmysnbl  BemiecTBa;, pacdy€éTbl MO XMMHYECKUM  VPaBHEHUSIM  (CTEXHOMETPHUYECKHE
COOTHOILEHU); PacuéThl C HCIIOJNB30BAHMEM 3aKOHOB XHMMHUYECKOH TEPMOIMHAMUKH (3aKOH
COXpaHEHMsT HHEepruM, 3aKoH [ecca), pacdérbl C HCHOJB30BAHHMEM 3aKOHOB XHMHUYECKOH
KUHETHKH (3aKOH JIeicTBus Macc, npaBwio Banrt-I'odda, ypaBHeHne AppeHmyca), pacuérsl
C UCTIOJIb30BAHNEM KOHCTAHT PABHOBECHH.

UYame Bcero ONMMIIMAIHBIC 3aaHUS BKJIIOYAIOT B C€0Sl HECKOJBKO THIIOB 3a1ad, T. €.

SIBIISTIOTCS] KOMOUHUposanHoimu. B 3amade MoxerT ObITh M3OBITOK WJIM HENOCTATOK JAaHHBIX.
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B cnydae u30bITKa IIKOJIBHUK IOJDKEH BBIOPATh T€ NAaHHBIE, KOTOPbIE HEOOXOIUMBI AJIi OTBETA
Ha [TOCTaBJICHHBIH B 3a7aue BOMpoc. B ciydyae HemocTaTka AaHHBIX INKOJIBHHUKY HEOOXOIMMO
[OKa3aTb YMEHHE IIOJIb30BaThC HMCTOUYHHUKAMH CIPAaBOYHOH WH(POPMALIMM M H3BJIEKATH
HEOOXOIUMBIE JUTsI PeIeHUs] JaHHbIE.

IIpumepamu 3amay 3KCIEPHUMEHTAIBHOTO Typa SIBISIFOTCS HEOOJbILINE NPAKTUYECKHE
padoThl Ha pasNUueHHe BEINECTB, Ha NPOCTEHINNH CHUHTE3, Ha MPHUIOTOBIEHHE pacTBOpa
C 33JaHHON KOHLEHTPALUEen.

Y C0oBHS SKCIIEPUMEHTATBHBIX 3371a4 JOJUKHBI OBITh COCTABIICHBI TAK, YTOOBI y YUAIIHX CSI
MOSIBUJICSI UHTEPEC K SKCIEPUMEHTANbHON XUMHHU. J[JIs1 MOCTHMXKEHUsl 3TOH Ienu HeoOXOauMo
OCBOGHHME VYAIIMMHUCS MNpoCTeHmux JsabopaTtopHeix omepauuid. B ¢opmymupoBkax
SKCIIEPUMEHTAIIBHBIX 3a/laHUI 0053aTeNbHO MOJDKHO OBITh 33JaHHE Ha ONMHCAHUE BBIMOJHEHUS
SKCIIEPUMEHTa, HAOMIOJEHUs] MPOUCXONAIINX  peakuuii U (QOPMYyJTHUPOBKY  BBIBOIIOB

13 HaOJIFOIeHUIA.
3.2. MeToanyeckne Tpe0OBAHUSA K OJIMMIINAIHBIM 3aJa4aM

3anada nowKkHa OBITh TO3HABATENBHOMN, Oy IUTH TFOOONBITCTBO, YAUBIISTD.

Bomnpochl onmumnuanHoi 3a1aun JOJDKHBI OBITh CIIOXKHBIMH, T.€. PEIIAThCS B HECKOJIBKO
eHCTBHIL.

3amaya nokHA OBITh KOMOWHHPOBAHHOW: BKJIFOYATh BOMPOCHI KAK KAaueCTBEHHOTO,
TaK M PaCU€THOTO XapakTepa, *KeJaTeIbHO, YTOOBI B 3a/1a4e COMEPIKaJICs U MaTepuast U3 IPyrux
€CTeCTBEHHO-HAYYHBIX MUCHUIUIMH. 110 BO3MOXKHOCTM W 3aJadd, W BOMPOCHI JOJDKHBI OBIThH
COCTaBJICHBI U C(HOPMYIIUPOBAHBI OPUTUHAJIBHO.

Pemenue 3amauu mokHO TpeOOBATh OT YYACTHUKOB OJIUMIHANBI HE 3HAHUS PEIKUX
(akTOB, a MOHUMAHHUSI CyTH XUMUYECKUX SIBJICHUH W YMEHUS JIOTUYECKU MBICIIHUTb.

B 3amadax moyie3HO HCIONIB30BATh PA3NIMYHbIE CIOCOOBI HA3BAHMIA BEIIECTB, KOTOPBIC
UCTIOJIB3VIOTCS B OBITY U TEXHUKE.

Bompockl k 3amade AOMKHBI OBITH BBIIEICHBI, YETKO CHOPMYJIHUPOBAHBI, HE MOTYT

AONYCKAaTb ABOAKOI'O TOJKOBAHUS. Ha ocHose BOIPOCOB CTPOUTCHA CUCTEMA OLICHUBAHUS.

Penrenue 3aaau

Hamucarp pemenune 3amauu He Jerde, 4eM CO34aTh cCaMoO 3amaHue. PerreHue NOJDKHO
OpPUEHTHPOBAThH IIKOJIbHUKA HA CAMOCTOSATENbHYIO PaboTy: OHO MOJKHO OBITh Pa3BUBAIOLINM,
oOy4aromum (03HAKOMUTENIbHBIM). BakHO, 4TOOBI 3a1a4y UMEJIN OTPAHIMYEHHOE YHCIIO BEPHBIX
pelieHud, W OSTU pelIeHUs JOJDKHBI OBITh Pa3BEPHYTHIMHU, MOAPOOHBIMH, JIOTHYECKU

BBICTPOCHHBIMHA U BKJIFOYAJIM CUCTEMY OLICHUBAHUS.



CucreMa oueHUBAHHA

Eé paspaboTka — mpomecc Takoi k€ TBOPUYECKHIA, KaK HAMMCAHUE YCJIOBUS U PEIICHHUS
3amaun. CucreMa OLIGHWBAHUS PELICHHS 3a7a4l ONMHPAETCs Ha MO3JIeMeHTHbIH aHanmu3. Ocolble
CJIO)KHOCTH BO3HHUKAIOT C BBIOOPOM OIICHMBAEMBIX 3JIEMEHTOB, TaK KakK 3aJaHus HOCST
TBOPYECKUN XapakTep W MyTeH MOJy4YeHUs] OTBETa MOXKeT ObITh HECKONBKO. Takum obpazowm,
aBTOpaM-pazpadoTuynkaM HEOOXOIUMO BBIIBUTH OCHOBHBIC XapaKTEPUCTHKH BEPHBIX OTBETOB,
HE 3aBUCALINX OT MyTel peIleHHs, WM PacCMOTPETb M OLEHUTh KaXIbIH M3 BO3MOXKHBIX
BapuaHTOB perneHusi. CucTeMa OLEHOK NOJKHA ObITb TMOKOW M CBOAUTH CYOBEKTUBHOCTH
npoBepkH K MUHUMYyMY. IIpH 5TOM OHa TOKHA OBITE YETKO JEeTEPMHUHUPOBAHHOH.

Pexomennarmun o pa3zpaboTke CHCTEMbI OLIEHUBAHMS.

1. Permenus 3ama4u JOJDKHBI OBITE Pa30UTHI HA 3JIEMEHTHI (IIarH).

2. B kaxaoM 3amaHuM Oajutbl BBICTABISIFOTCA 34 KaXKIbIH 3J€MEHT (ILIar) pelIeHHUs.
IIpruém Oann 3a OxWMH INAr peuieHus MOXKET BapbHpoBaThesi OT O (peuieHue
COOTBETCTBYIOLIETO 3JIEMEHTA OTCYTCTBYET HJIM BBIMIOJIHEHO ITOJIHOCTBEO HEBEPHO)
10 MaKCHMaJIbHO BO3MOXKHOTO OaJijia 3a JaHHBIH I1ar.

3. Banel 32 NpaBUIIBHO BBINIOJHEHHBIC 3JIEMEHTHI PEIIEHHSI CyMMHPYIOTCS.

4. Illaru, AEMOHCTPHUPYIOIHE YMEHHE JIOTHUECKH PacCy’KAaTh, TBOPUYECKH MBICIUTH,
NPOSIBJIATh MHTYWIUIO, OLICHMBAIOTCS BBIIIC, Y€M Te€, B KOTOPBIX ITOKa3aHbl Oosee
NPOCTbIE YMEHHs, BiajeHHe (HOPMaNbHBIMH 3HAHUSMH, BBIMIOJHEHHE TPUBHAJIBHBIX
pacu€ToB U Ap.

CymmMapHbiii  Oamn 3a pasnudHble  3aqaHusl (CTOMMOCTh KaXJOTrO 3aJaHusi) He

00s13aTeNBHO JOJIZKEH OBITh OJUHAaKOBBIM.

3.3. llpumepHas TEMATHKA 3aAaHHH IKOJBHOI0 H MYHHIIMIIAJIBHOIO 3TANOB

3amaHust IKOJBHOTO M MyHHULIMIIAIBHOTO 3TAIOB LIEJIECO00pa3Ho pa3pabaTsiBaTh
111 4 BO3PACTHBIX MapajjieNieil: WKOMbHBIN 3Tan — 5—8, 9 — 11 kyacchl, MyHULIMNIAIBHBINA 3Tal —

7—- 11 xnaccnl. st kakaoi mapajieny pa3padaTbiBaeTCsl OJUH BAPUAHT 3aJaHUH.

Aas yuammuxcst S-8 kiaaccos

s ygammxcst 5—8 KJIaCCOB OJIMMITHAA TI0 XUMHUU JOJIKHA OBITh B OONBIIEH CTETIeHH
3aHMMATENbHOH, YeM TPAAMLHUOHHON: B OTJIMYHE OT KJIACCHYECKOH (OPMBI IPOBEICHUS
OJIUMITHAB! (TEOPETHUECKUI M SKCIEPUMEHTAJbHBIN Typ), B JAaHHOM Cllyuyae PEKOMEHIYeTCs
urposass (opMa: ONUMIHMATA MOXET OBbITh IPOBEACHA B BHJE BUKTOPUH M KOHKYPCOB

XUMHUYCCKOr0 COACPKaHUA, BKIIFOYAOIINUX !



1) snemeHTapHBIE TA0OPATOPHBIE ONepaluy (KTO TOYHEE B3BECHT WUJIH M3MEPHUT OOBEM,
KTO TOYHEE W aKKypaTHee OTOepET HeOoOXOmUMBIA OOBEM KHUAKOCTH, KTO OBICTPO, MPHU 3TOM
aKKypaTHO W TOYHO NPUTOTOBHT pPACTBOP 3aJaHHON KOHLEHTPAIMU WM Pa3fesiuT CMeCh
Ha KOMITOHEHTBHI);

2) TpOCThIE XUMHYECKHUE OIBITHI, CBSI3aHHbIE C JKHU3HBIO. TAIICHHE COIbl YKCYCHOH
KHCJIOTOH, pa3JIOKEHHE XJIOPHIAa aMMOHMs, M3MEHEHHE LBeTa MPUPOIHBIX HHIUKATOPOB B
KHUCJION U IIEJIOYHOH cpeae.

K mnoxroroBke TypoB st oOydarommxcsi 5—8 KIIACCOB JKENATENbHO MPHBICKAThH

CTapLICKITIaCCHHUKOB.

CoaepxaHue 0THMIMAAHBIX 3aJaHUI 149 yuyamuxcsa 9-11 kiaaccos

OnuMmnuagHble 3a7a4d TeOpPeTHYecKOoro Typa OCHOBaHbl Ha Marepuajie 4 pasfesnos
XUMHH: HEOPTaHWMYECKOH, aHATMTHYECKOH, opraHnyeckoll u ¢pusndeckoil. B comepikanuu 3anad
TOJIKHBI COIEPIKATHCS BOMPOCHI, TPEOYIOIIHNE OT YHACTHUKOB CIENYIOINUX 3HAHUH 1 YMEHUH.

H3 paznena HeOpraHUUECKON XUMUH

- HOMEHKJIaTypa,

- CTpO€HME, CBONCTBA U METO/bI MOJyUEHHsI OCHOBHBIX KJIACCOB COEAVHEHMM: OKCHIIOB,
KHCJIOT, OCHOBAHUM, COJICH;

- 3aKOHOMEpPHOCTU B U3MEHEHUH CBOWMCTB 3JIEMEHTOB U UX CO€JUHEHUH B COOTBETCTBUU
C MepUOINYECKUM 3aKOHOM.

H3 paznena aHaNTUTHYECKON XUMUMU:

— KAQUeCTBEHHbIC PEAKLUH, WUCIIONB3YIOLIHECs IIsi OOHAPY’KEHUS] KaTHOHOB M AaHMOHOB
HEOPTraHWYECKHUX COJIEH,

- NpOBeAE€HHE KOJMYECTBEHHBIX PAaCUETOB IO YPaBHEHUSIM XUMHUYECKHX peaKLui
(cTexnoMeTpHUeCKHe KOJIMYECTBA PEAreHTOB, M30BITOK-HENOCTATOK, PEAKLUH C BEINECTBAMH,
COZIepKALIIMH HHEPTHBIE TPIMECH ),

- UCHOJb30BaHHUE JAHHBIX MO KOJUYECTBEHHOMY aHaJN3y.

H3 pasnena opraHu4eCKON XUMUU:

- HOMEHKJIaTypa,

- U30Mepus;

— CTpPOEHHE;

- TOJy4YeHHEe U XUMHYECKHE CBOMCTBa OCHOBHBIX KJIACCOB OPraHUYECKUX COEIUHEHUN
(anKaHOB, IHMKJIOANIKAHOB, AJIKEHOB, AJKHHOB, aPEHOB, TAJIOT€HIIPOU3BOIHBIX, AMUHOB, CIIHPTOB

u (peHosoB, KapOOHMIIBHBIX COCTMHEHNH, KAPOOHOBBIX KUCJIOT, CJIOJKHBIX 3(UPOB, TENTHAOB).

10



U3 pasznena GusndecKoil XUMUH:

— CTPOEHHE aTOMOB M MOJIEKYT,

— THITBI U XapaKTEPUCTUKN XUMHUECKON CBSI3Y;

— OCHOBBI XUMHYECKOH TEPMOAMHAMUKU 1 KHHETUKH.

IIpn cocraBieHWU 3aJaHUI NPAKTHYECKOr0 TYpa HEOOXOAMMO BKJIFOYAaTh B HUX
3amaHusl, TPeOYIOIINEe UCTIONb30BAHUS CIENYIOINX MPOCTBIX SKCIEPUMEHTAIbHBIX HABBIKOB!

— B3BEIIMBaHUE (AHATUTHYECKUE BECHI);

- m3MepeHne 00BEMOB KHUIKOCTEH C MOMOIIBIO MEPHOTO LIFJIMHAPA, MTUIETKH, OIOPETKH,
MEPHOH KOJIOBI,

— TPUTOTOBJICEHHE pACTBOpPAa W3 TBEPIOTO BELIECTBA W PACTBOPHUTENS, CMEIINBAHUE
u pa3baBiieHHe, BbITaPUBAHHUE PACTBOPOB,;

— HarpeBaHHE C TIIOMOIIBI0 TOPENKH, 3JIEKTPHUYECKON IUIMTKH, KOJIOOHArpeBaTels,
Ha BOJISIHOM M Ha mec4yaHoi OaHe;

- CMEIIMBaHWE W MEPEeMEIIMBAHUE JKUAKOCTEH:  HCIOJIb30BAaHHME  MAarHUTHOM
WUJIA MEXaHUYECKON MEeIIaaky, CTeKJITHHON MaJiovuKu;

— HCIOJIb30BAaHUE KAMENbHON U AEIUTEIBHON BOPOHOK;

— (unpTpoBaHMe yepe3 TUIOCKUH OymaxxHbIN GUIBTP, GUIBTPOBAHNE Yepe3 CBEPHYTHIN
OyMaKHBIH (PUIBTP, TPOMBIBAHHE OCAAKOB Ha (PHIIBTPE;

— BBICYLIMBAHNE BEUIECTB B CYILIMJIbHOM IIKa(y, BHICYIINBAHUE BEIIECTB B SKCUKATOPE,
BBICYIIUBAHUE OCAAKOB Ha (PHIIBTPE;

— KaueCTBEHHbIH aHanu3 (OOHapy)keHHE KAaTHOHOB M AHHOHOB B BOJHOM pacTBOPE;
UICHTU(PUKAIHS 3JIEMEHTOB IO OKPAIINBAHUIO TUIAMEHH; KaY€CTBEHHOE OIPeeIeHHe OCHOBHBIX
(YHKLNOHATBHBIX IPYIIT OPTaHMUECKUX COCTMHEHUN);

— OompeneneHne KUCIOTHOCTH CPEbl C HCIIOIB30BAHUEM HHIUKATOPOB.

Hanpumep, mnepexpucramnmsanust TpeOyeT NpoBeneHHs OOJBIINHCTBA YKa3aHHBIX

MPOCTBhIX onepaunﬁ " BO3MOXKHA C UCIIOJIb3OBAHUEM OOCTYITHOI'O O60py,[[OBaHI/I$I U BECHICCTB.

3.4. Ilpunnunsi GopMUPOBAHNS KOMILIEKTOB OJTUMIHMAJAHBIX 3aAaHUMN

IIpn popmupoBaHUHM KOMIUIEKTa OJUMITMAIHBIX 3aJaHUN AU MapajuieNd HeoOXOIuMO
YUUTBIBATh, ¢ KAKUMH TE€MaMH IIKOJBHUKU YK€ O3HAKOMWIHUCh B Kypce xumuu. OmHAKO mpH
3TOM KOMHJIEKHL 00JICeR codepiicamp 3a0auu no ecem paszdenam xumuu. Hemomyctumo
BKJIFOUeHHE B KOMIUIEKT 10 nnu 11 knacca 3a1a4 TOJNBKO MO OPraHUYeCKON XMMHUHU WM KAaKUM-TO
APYTUM TEKYIIMM Te€MaM IIKOJBHOrO Kypca. KOMIIEKT MOJKEH OXBAaThIBATH BEChH MaTepHall

LIKOJIBHOTO Kypca, NPOMACHHBIM K MOMEHTY MNpPOBEAEHHUs >Tana onuMmnuanel. B kadectse
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npuMepa MOXKHO HCMOJb30BATh PACHIPCACICHUE 3adad MO TEMaM Ha PEruOHaJIbHOM JTale

BCGpOCCHﬁCKOﬁ OJIMMITHAAbI ITKOJIBHUKOB 110 XUMHH.

3.5. MeToanka OlleHHBAHHS BbIINOJHEHHBIX OJHMITHAAHDBIX 3aJaHHH

Jnsa enumHOOOpasmst mpoBepku padOT YYACTHMKOB B PAa3HBIX IOKOJAX METOIUYECKHE
KOMFHCCHUH JTOJUKHBI pa3padaTsiBaTh MOIPOOHYIO CHCTEMY OLIEHUBAHHS PadoT.

Y n00HO, eciy KaKIbIi mar perieHus OLUeHUBASTCS B 1eJioe Yuciio OamioB. B wactHocTH,
ypaBHEHHE PeakUUU MOXKET ObITh OIeHeHO B | mim 2 Oamia, mpu 3TOM, €CIM BCE BEIECTBA
B PEAKLMHU yKa3aHbl BEPHO, a KOA(PPHUIIMEHTHI PACCTABICHbI HEBEPHO, TAKOH OTBET OLIEHHBAETCS
B 50% Oamios, T.e. B 0,5 u 1 Gamn coorBercTBeHHO. lIpW OIEHKE BBIYHCIECHUHN CleAyeT
NPEAyCMOTPETh, YTO OHU MOTYT OBbITH MPOBENEHBbI B OIHO, [1BA MJU Oojee aelicTBuil. Baxuo
OTMETHTb, YTO BEPHBIH OTBET OLICHUBAETCS B MAKCHMAJIbHOE YHCJIO OAJUIOB BHE 3aBHCUMOCTH
OT KoJmvecTBa AeicTBUi. [Ipu 3TOM B CUCTEME OLICHUBAHUSA JKEJIATENbHO YKa3aTh A€TAIU3ALUIO
STOW OLIEHKE B Clydae OMMOKHM Ha ONHOM M3 3TaNoB BbUMCIEHHs. Eciam y4acTHUK B Xone
BBIYUCIICHUH OMIMOCS Ha MEPBOM INare, a BCE OCTAJbHBIC BBIYMCICHHS BEPHBI M B PE3YJIbTATE
nojiydeH (u3uuecku OOOCHOBAHHBIN OTBET, TO 3a BEPHbIE INAard B BBIYUCIEHHUSIX (Iaxe
C HEBEPHBIMHM JAaHHBIMM) YYaCTHHK IOJydaeT Oajulbl, €CJIM MHOTO HE YKa3aHO B KPUTEPHSIX
OLICHUBAHMs KOHKPETHOW 3ama4yd, pa3pabOTaHHOH MeTonudeckoil komuccued. B 3amadax
IO OTIPENIEJICHUI0 HEM3BECTHBIX BEIIECTB B Ka4deCTBE OLICHMBAEMBIX 3JIEMEHTOB YAOOHO
BBIOMPATh COCTAB BEIECTB W/WJIM UX CTPYKTYpPHBIE (POPMYJIBL.

Onenka 3a 3amady — 5TO CyMMa OajjioB 3a OTHAENbHBIE LIard PEIIeHHH, a WUTOroBas
OLIEHKa — 3TO CyMMa 0aJlIOB 3a BCE 3aJa4H.

IIpn  BBICTaBIEHWH OLIGHOK HEOOXOOUMO  PYKOBOACTBOBATHCS  (HOPMAbHBIMU
KPUTEPHSIMU U HE BBICTABIISITH OAJUTBI 32 CTapaHUe, Jake €CIIM yUYaCTHUK HAIUCAJ MHOTO TEKCTa,

HE UMEIOLLIEr0 OTHOLIECHUS] K BEPHOMY PELICHUIO.

4. OIIMCAHUE HEOBXOANMOI'O MATEPHAJIBHO-TEXHUYECKOI'O
OBECIHEYEHMSI 11 BEITOJTHEHUS OJIMMITHATHBIX 3AJTAHAM

KaxxpoMy y4acTHUKY B Hadaje Typa OJMMITHAAbl HEOOXOAMMO MPEAOCTABHTDH 3a/laHUE.
Ilocne 3aBepiieHuss Typa KOMIUIEKT 3aJaHHl C PEIICHUSIMHM W CHCTEMOH OLICHUBaHUS
HGO6XOI[I/IMO npeaoCTaBUThL HE TOJIBKO KAXKAOMY YUACTHUKY OJIUMIIMAABI, HO U YJICHAM KIOPU
Y COMPOBOXKAAOLINM JIULIAM.

ITocne 3aBepuieHWst onUMIUAAbI (MMOJBEICHUE HWTOTOB) B OTKPBITOM JOCTYIIE B
HHTepHEeTE NOKHBI OBITh Pa3MELIeHB! YCIOBUS 3aJaHUH BCEX TYPOB C PELICHUSIMU U CUCTEMOM

OLICHUBAHUS U PE3YJIbTATHI OJIUMITHAIbI.
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KaxxpoMy y4acTHHKY HEOOXOOMMO TakKKe MPEeNOCTAaBUTh IMEPHOANYECKYID CHCTEMY
u Tabsmuny pactopumocta (Ilpunoxenus 1 u 2).

JLis BBITIOJTHEHUS 3aJaHUH TEOPETUYECKOTO U 3KCIEPUMEHTAILHOTO TypOB TPeOYIOTCS

NPOIITAMITIOBAaHHBIE TETPAAN B KIETKY/MHCTbI Oymaru (opmata A4, HeOONBLIONW 3amac pydex
CUHero (Ui 4épHOro) IBETA.

JUis SKCIEepUMEHTAIBHOrO Typa HEOOXOAMMBI PEAaKTUBBI M OOOPYAOBaHUE, KOTOPHIMU

YKOMIUTIEKTOBAHA IITKOJIA, MPU HEOOXOAMMOCTH OPTaHU3ATOPBI TOJKHBI IPEAYCMOTPETD 3aKYIIKY
npocToro obopymoBaHusi (TpoOuWpku, KOJOBI W T.A.) U PEAKTUBOB JJIsi TPOBEIACHUS
MYHHULIUIAJIBPHOTO W IIKOJILHOTO 3TanoB B COOTBETCTBHH C TpeOOBaHUSIMU, pa3paboTaHHBIMU

PEruoHaAIbHBIMU U MYHULIUTTIAJIbHBIMHA METOOAUYICCKUMU KOMUCCUAMMU.

4.1. llepeyeHb cCIPABOYHbIX MATEPHUAJIOB, CPEACTB CBSI3HU M JICKTPOHHO-BLIYHCIUTEIbHOMN

TE¢XHHUKH, pa3pellléHHbIX K HCII0JIB30BAHHIO BO BpEMH NMPOBEACHUA OJIUMIIHAABI

ITepuonnyeckas cucremMa XuMU4Ieckux saemMeHToB (Ilpunoxenue 1).
Tabnuua pacTBOpuMOCTH U psia HanpspkeHus MeTaiuioB (Ilpunokenue 2).

HnxeHepHbIN HEMPOrpaMMHUPYEMBbIN KAJIBKYJISITOP.

S. HPUMEPBI 3AJTIAY
S.1. llpumepsl 3aaa4 ¢ pa3BEéPHYTHIMH PelIEHUSIMH U CUCTEMOM OLIeHUBAHUS
3apaua 1l

Ycaosue 3agauun

H3BecTHO, 4TO B KauyeCTBE pPa3pBIXJUTENS I TECTAa HCHOJIB3YeTCsl NulleBas Ccona
(bukapOboHatr win TUAPOKAPOOHAT HATPHSI), TAK KaK B PE3yJIbTATE TEPMUYECKOTO PA3JIOKCHHUS
3TOr0 COEAMHEHUS] WM TPH B3aUMOJEHCTBUU C KHCJIOTOW OOpasyercss ras, paspbIXJIIOLIUA
TecTo. B kadecTBe KHCIOTBI MOXKET ObITb, Hampumep, Méxn, umerouwii pH<7. Hanumure
YPaBHEHUs VIOMSHYTBIX pEakuWid. YpaBHEHHE peakUUd C KUCJIOTAMH HAMMIINTE B
MOJIEKYJISIPHO-HOHHOH (popMe, ITOOBI HE MHUCATh BCE KUCIOTHI, KOTOPbIE MOTYT BCTPEUATHCS B
MPOAYKTaX MUTAHMUSI.

Kakne emé BemecTBa MOryT OBbITh HCHOJB30BAHbI (HMCHOJB3YIOTCS) B KAUeCTBE
paspexuaTeneii. [lpuBenuTe mpumMep Takoro BemiecTsa, OOOCHYHTE CBOW BbIOOp, HAIHIIUTE
YPaBHEHUE pEeaKkLuli, KOTOpble MOIYT NPOTEKAaTb MPU B3aUMOAECHCTBUU C KHUCIOTAMHU U
HarpeBaHuU.

Penrenue:

2NaHCO; —“— Na,COs3 + H,0 + CO,?
13



I'mnpokapOoHAT HATPHsI B BOJE TUCCOLUUPYET HA UOHBI:

NaHCO; +aq —Na'yq + HCO3 7

C kucnoramu pearupyer TOJIbKO THAPOKapOOHAT-HOH:
HCO;™+H' — H,0 + CO,} unn
HCO;™ +H;0" — 2H,0 + CO,?t

B kauecTBe pa3phIXIUTEN MOKHO MPEIIOKUTh KapOOHAT aMMOHHUS:

(NH4),CO; —“— 2 NH;?1 + CO,1+ H,0
(NH4)2CO3+ aq —NHy oq + CO377oq
CO;* +H — HCO;5~

HCO;” +H — H,0 + CO1t

(NHy)HCO; —“— NH3? + CO,1+ H,0
(NH4)HCO3+ aq —>NH4+aq + HCO3_aq
HCO; +H' — H,0 + CO,?

Cucmema OoueHueanus.

1.

2
3.
4.
5

Peakuust TepMUUECKOro pas3ioKeHus THAPOKapOOHaTa HATPUs
PeaKLII/Iﬂ FI/II[pOKap6OHaT-I/IOHa C MPOTOHOM UJIU TUAPOKCOHUEM
O6ocHOBaHHBIH BEIOOP BEIECTBA

PeaKLII/Iﬂ TEPMHUYICCKOT'O PA3JIONKCHUSA NMPEAJIOKCHHOTO Pa3PbIXJIUTEIIA
PeaKLII/Iﬂ NPOAYKTOB AUCCOTHALNN MPEAJIOKCHHOTO Pa3pbIXJIUTEIIA

C MPOTOHOM WUJIU TUAPOKCOHUEM

HUTOIO:

3amaua 2

YcaoBue 3agauu

1 Gann
1 Gann
1 Gann
1 Gann

1 Gann

5 faJuIoB

Ilpn npomyckaHuu NapoB BOAbI Yepe3 OKCHA KalbLiUsi Macca pPeakLHUOHHONH CMecH

yBenuuuiach Ha 9,65%. Onpenenure NpOLIEHTHBIN COCTAB MOIy4Y€HHON TBEpAOH CMECH.

Penrenue

3anuiieM ypaBHEHHsS] XUMUYECKOU PEaKIINH;

CaO + H,O = Ca(OH),

Koneunass cMecb sBisIETCS TBépI[bIM BCIIECTBOM H MOXET COCTOATH TOJBKO M3

TMAPOKCHUOA KaJblLUA WKW CMECU OKCHJAA C TMAPOKCUAOM KaJbLUA, MO3TOMY MOXHO CACIATH

BBIBOJ, YTO BOJa mpopcarvpoBajia NMOJHOCTbBIO U MPUPOCT MACChI peaKHHOHHOfI CMECHU PaBEH

Macce NpopearupoBaBIIE BOABI.

1Iposeodém pacuémeoi:
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NyCTh UCXOAHOE KOJIMYECCTBO OKCHUAA KaJIbLIUA PABHO X MOJIb, TOT AA:

macca npopearuposasiueit Boasl: m(Hx0) = M(CaO) W(CaOye) © = (40+16)'x°0,0965= 5,4 x,

KOJINYECTBO MOJIb popearuposasiueii Boasl: V(H20) = 5,4 x/18 = 0,3 x,

Tak kak no ypasHeHuto peakuuun CaO u H;O pearupytor B cootHoumenuun 1:1,

KOJMYeCTBO pearupyroiux seuiecTs paBHbL V(CaOper) = V(H20) = v(Ca(OH),) = 0,3 x.

3Hasi KONMYEeCTBA BEIIECTB,

obpazoasierocst Ca(OH);,:

m(CaOqcr) = 0,7-x°(40+16) = 39,2x,

npu 3TOM 001I1ast Macca KOHeUHOM cMecu m(cmecn) = 61,4x.
®(Ca0) =100%'39,2x/ 61,4x = 63,84%

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

MOXHO OHNpCACIUTE MaCChl

ocrasurerocs CaQO wu

m(Ca(OH),) = (40+32+2) -0,3x = 22,2x,

Te ke PE3YIbTATEl MOXKHO IMOJNYYUTb, MPEANOJIONKNB, UTO UCXOAHAA CMECH COOCPIKUT

1 Monb okcHuaa Kajplus, T.€. X = 1.
Oteer: ®(Ca0)=63,84%
Cucmema oyenueanusn:

1.
2.

e T

o(Ca(OH),) =36,16%

YpaBHEHNE XUMHYECKON PEaKIuu

OOOCHOBAaHHBII BBIBOJL O TOM,

IMOJIHOCTBIO

OOOCHOBaHHBIM BBIBOJ, O TOM,

MOJIy4eHHAasi CMECh

Pacuér maccet CaO B monyueHHON cMecH

Pacuér maccer Ca(OH), B mosyueHHOM cMecu

Pacuér maccel MoayueHHON cMecH

Pacuér w(CaO)
Pacuér w(Ca(OH),)

YcaoBue 3agauu

3amaua 3

YTO BOJAa IMpopearuponaia

YTO TMpPEACTaBisieT CcoOoM

HUTOI'O:

2 bamna

1 Gann

2 bamna

2 Ganna
1 Gann
1 Gann
1 Gann
1 Gann

10 Gannos

W3BecTh siBNIETCS OAHUM W3 HauOoJiee pPaCHpPOCTPAHEHHBIX U PA3HOCTOPOHHE

HUCIOJIB3YEMbBIX XUMUUYCCKUX MNPOAYKTOB, NMPOU3BOAUMBIX U l'IOTpe6J'I$IeMbIX no BCEMY MHDY.

OO0memMHupoBOe MPOU3BOCTBO HETAMIEHOH M3BeCTH (OKCHI KaniblLius) oueHuBaercs B 300 muH

TOHH B roa. ITonydaror e€ oOxkurom m3BecTHska (kapOoHAT Kanbuus) npu temneparype 1100—

1200 °C. IIpu B3auMoOnelCTBUM HEraméHON W3BECTH C BOAOH MPOUCXOAMUT MPOLIECC TallEHUS

U TIOJIyYaeTCs raliéHast U3BeCTh (THAPOKCHT KaJIbIIHS).
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1. Hanumure ypaBHEHUs peakLUUi, NPUBOASAIIMX K IOJYYEHUIO Tall€HOW HW3BECTH
u3 u3BectHsAka. [IpuBenure o 1 mpuMepy MCIONBb30BAHUS U3BECTH A0Ma (B KBapTHPE) U B Caay
(oropone, Ha naue).

2. OueHuTe Maccy M3BECTHSKA, PACXOIyeMyIO €KErOofHO Ha NMPOM3BOJICTBO M3BECTH, U
Maccy raméHoN U3BECTH, KOTOPYIO MOXKHO OBLIO MOJTy4aTh KaXKIbIi O, MOTACHB BCIO U3BECTh.

HacplmeHHbI BOAHBIA pacTBOP rall€HOW W3BECTH HA3BIBAETCS «M3BECTKOBAs BOAA»
U UCIIONIb3YETCs KAaK KAayeCTBEHHBIN peakTWsB Ha yruiekucablid ra3. B 100 r takoro pacrsopa

conepxutcs Bcero 0,16 r camoi raméHoi ussecT. 1IMOTHOCTE 3TOro pacTBOpa MPaKTUYECKU

HE OTJIMYAETCs OT IIOTHOCTH YUCTON BOABI ( Oy o = 1 T/Mu1).

3. Kakue BuanMble W3MEHEHHUsS] NMPOUCXOMAT C HU3BECTKOBOW BOAOW NPHU MPOMYCKaHUU
yepe3 Heé yriekucyoro raza? Hamumnre ypaBHeHHE peakLyH.

4. Paccuntaite 111 300 r U3BECTKOBOU BOIBIL

a) KOJIMYECTBO MOHOB KaJIbLUS (B IITYKAaXx),

0) KOHLEHTPALUIO THAPOKCUI-UOHOB B MOJIB/ T,

B) Maccy YIJIEKHCIIOTO rasa, KOTOPYI 3TOT PacTBOP MOXKET MOIJIOTHTh ¢ 0Opa3oBaHHEM
MaKCHMAaJbHOIO KOJMUYECTBA OCAIKa,

r) MUHAMAJIbHBIA O0BEM YTIIEKUCIOro rasza (H.y.), KOTOPBIH CIeIyeT MPOMyCTHTh Yepe3
STOT PacTBOP, YTOOBI BBHINMAAAOMIMI BHAaYajle OCANOK MOJHOCTBIO pacTBopmiicsa. Hammmmre
ypaBHEHUE PeaKLUu.

5. I3 nepeuncieHHoro Cryucka BeLECTB: XJIOPUA HaTpus, XJIOPUA MEAU, XJIOPOBOJAOPOL,
okcun cepui(1V), okcun HaTpus, okcun meau(1l):

a) BBIOEPUTE 1 YKAXKUTE BEIIECTBA, C KOTOPbIMU U3BECTKOBAsI BOJIA HE PEarupyer;

0) BBIOEpUTE M YKWXKUTE BELIECTBA, C KOTOPBIMH H3BECTKOBas BOAA pearupyer, H
HaNUIINTE YPaBHEHUS pEeaKLIMi.

Pemenue

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

JloMa u3BeCTh HCIIONB3YIOT MpH peMoHTe (rmodenka, noOaBjieHHWE B INTYKATypHBIE,
IIMAKJIEBOYHBIE W JPYrHe BSDKYIIME CMECH), B caay Uil OOpbOBl € BpemUTENs MU
U IS IPEJOTBPAILEHHST COJTHEYHBIX OXKOTOB OENIAT CTBOJIBI JEPEBbEB U KYCTAPHHUKOB, a TAKXKE
U3BECTKYIOT KHMCJIbIE MTOUBBI.

2.ITo ypaHenusim peakumii m3 1 momst (40+12+3-16 = 100 r) u3BeCTHSIKA MMONyHaeTCs
1 monb (40+16 = 56 r) HeraméHoi u3BecTH, a 3areM | monb (40+2-(16+1) = 74 r) raméHoil.
CootsercTBeHHO, i monyudeHus: 300 MiaH T HeraméHnoil m3sectu Tpedyercs 300-100/56 =

= 536 maH T uU3BecTHska. Macca raméHoi U3BECTH, KOTOPYK0 MOXKHO MOJIy4YaThb KaKIbIHA TOf,
16



MOracHB BCIO U3BeCTh, cocTaniser 300:-74/56 = 396 muH T.

3.1Ipu npomyckaHWM YIJIEKHCJIOrO ras3a 4epe3 MNPO3PauHyl0 M3BECTKOBYIO BOAY

HaOJIrOnaeTCst €€ MOMyTHEHHE,

Ypasuenue peakuuu: Ca(OH), + CO, = CaCOsd + H,0.

4.B 300 r umsBectkoBod Bomel comepxurcs 0,16-300/100 = 0,48 r Ca(OH);, uyro

cocrasisier 0,48/(40+2:17) = 6,49 10 most. OTBeuaeM 110 TyHKTAM:

a) KOJIMYECTBO HOHOB KalbLHs GyaeT paBHO 6,49-107-6,02-10% = 3,91-10*! mrryk;

0) MOJsTpHAst KOHLEHTPALUs THIPOKCUI-UOHOB 2-6,49- 10'3/0,3 =0,0433 MoJ1b/J1;

B) OCaJIOK, OOPa3yIOIIHIACS B PEaKIUU C YTJIEKUCTBIM Ta30M, — KapOOHAT KaJTbIIHSI.

Ypasuenue peakuuu: Ca(OH), + CO, = CaCOsd + H,0.

Ero makxcumanpHOe konudecTBo paBHO konmdectBy Ca(OH),, ansg dero B MOJSX

HeoOxoaumo cToJibko ske CO,, Macca KOTOPOro cocTaBuT 6,49 10744 = 0,286 r;

MOJIST),

r) IpH U30BITKE YIIIEKHCIOrO ra3a 0CaloK PacTBOPSIETCS.

YpaBHEeHHE peaKluu: CaCOsd + H,0 + CO, = Ca(HCOs),.

UtoObI OH pacTBOPHIICS BeCh, TpeOyeTcss Kak MUHUMYM emié cTosibko ske CO; (6,49 107

T.e. Bcero 2:6,49-10° = 12,9810 mouns.

MuHnManbHBIHR 00BbEM YITIEKHUCIIOTO ra3a npH H.y. COCTaBHUT 12,98107-22,4 = 0,291 1.

5. a) He pearupyet u3BecTkOBast BOJIa TOJIBKO C XJIOPUIAOM HATPUSA U OKCUIIOM MEAH,

0) c ocTtanbHBIMU 4 BelleCTBAMU M3BECTKOBas BOJA pearupyer, NpuUuéM OKCHI HATpUs

pearupyer He C paCTBOPEHHON U3BECTBIO, a C BOJOM.

A

YpaBHEHUsI peaKL Uil

Ca(OH); + CuCl, = Cu(OH){ + CaCl,

Ca(OH), + 2HCI = 2H,0 + CaCl,

Ca(OH); + SO, = CaSOs{ + H,0

Na,O + H,O = 2NaOH

Cucmema oyenuganun:

JBa ypaBHeHHs peakunii o 1 6amry

JlBa mpuMepa NCIOIb30BaHUs U3BeCTH 10 1 Oammy

Bephbie pacuéTel Macc M3BECTHSIKA M raliéHON U3BECTH 1O 2 aia
[TomyTtHenue 1 Gamnn, ypaBHeHHe peakiuu 1 Gamnn

Bepnbie pacuéter a)-T) no 2 6ayuia, ypaBHeHHe peakiun r) 1 6amnn
BepHbie ykazanus pearupyet/He pearupyer o 0,5 Oanna

YpasHenus peakuunii mo 1 Gamry

2 Ganna

2 Ganna

2+2 = 4 bamna
1+1 =2 Ganna
4-2+1= 9 Gannos
6-0,5 = 3 Ganna
4-1= 4 Ganna
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HUTOI'O: 26 6ayuios

3agaua 4 (3xcnepUMeHTAJBHBIH TYP)

Ha skcnepuMeHTanbHBIX Typax IIKOJbHBIX XUMHUYECKUX OJIMMIINA] Y4aCTHUKAM MOXKHO
MPEIJIOAKUTh BBIMOJIHUTH 3a7ady MO PaclO3HABAHUIO BOJIHBIX PacTBOPOB PA3JIMUYHBIX BELIECTB.
Jnsg  peuieHuss TaKUX 3amad  OT y4YacTHHKAa TpeOyeTcsi HE TOJNBKO 3HAHHME PAa3JIMYHBIX
KAQ4eCTBEHHBIX PEAaKIUil, HO U HaONIOaTeIbHOCTh, JIOTHUECKOE MBIIIJICHUE, aKKypaTHOCTb U
Apyrye BecbMa BaXKHbIE KauecTBa JJIsl XUMUKa-3KCIIEPUMEHTaTOpa.

Jlnis mpoBeneH s TAKOTO Typa HEOOXOAMMO:

— HECKOJIbKO IPOHYMEPOBAHHBIX MPOOHPOK C UCCIIEAYEMBIMHI PACTBOPAMH;

~ TPOOUPKH C MOANMCAHHBIMU PACTBOPAMH BELIECTB, C IOMOIIBI KOTOPBIX MPOBOIUTCS
OIpeeNIeHuE,

- cBoboaHas mpoOupKa MM HECKOJIBKO MPOOHPOK ISl TPOBEIEHHUS OIBITOB,

- CTakaH C JUCTHJUIMPOBAHHOW BONOH IJIsl MPOMBIBKH MPOOHPOK M OOJBLIOH CTakaH
IUISl CJINBA,

— JKEJIATEeNIbHO PACIIONIOKUTh BCEe MPOOUPKH B IITATUBE HA TNIACTUKOBOM ITOTHOCE.

3ananmue

YCcTaHOBUTE  CONEP)KUMOE  IMPOHYMEPOBaHHBIX  mpoOupok  1-8,  mcmomb3sys
BCIIOMOTATENbHBbIE pPACTBOPBI HUTpaTa cepedpa, CEPHOH KHCIOTBHL, THAPOKCHAA HATPUSL.
IIponymepoBaHHble TIPOOUPKHU comepxkaT pacTtBopbl cyibdara memnu(ll), kapOonara Harpus,
NepMaHraHata Kajus, CyJbpuna HaTpus, XJOpUAa aMMOHHMsS, XJIOPHIAA HHKENs, HHUTpaTa
AIFOMHUHMSI, XpOMaTa Kajusl.

1. Hamumure GpopmMybl mpemiokeHHBIX U PacIIO3HABAHUS COJIEH.

2. Hccnenyiite B3aUMOAENCTBHE BCEX HEOKPALIEHHBIX BEIIECTB CO BCEMU BCIIOMOIaTeIbHBIMU
pactBopamu. Jlyst 3TOro HEOOJBIIOE KOJIMYECTBO HCCIEAYEMOTO pacTBOpa IepeseiTe
B UACTYIO MpoOHMPKYy, n00aBbT€ HECKOJbKO Karejlb BCIOMOTaTeIbHOTO PacTBOPA,

nepemMernaiTe, 3anumuTe HabIIOAeHNS B TaOIULLY:

AHanusupyemble
IIpobupka Ne_ | IIpobupka Ne_ | ITpobupka Ne_ | ITpodupka Ne
BEI[ECTBA

=
=
©
<

AgNO;

aue

TTPOMC
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H,SO4

NaOH

Brueiite conepikumoe mpoOUpPKH B CTAKaH Uil CJIMBA, MPOMONTE MPOOUPKY HECKOJIBKO
pa3 BOJOM.
3. HanwmmuTe ypaBHEHUS BCEX PEAKIIHI, KOTOpbIE ObLIN HCIOJNB30BaHbI IJIsl PACTIO3HABAHHUS
OeCLIBETHBIX PaCTBOPOB.
4. PyKOBOACTBYSICH OKpacKaMd pacTBOPOB BEIIECTB, MOMPOOYHTe COOTHECTH HOMEp
npobupku ¢ ¢GopMyJiaMHd COOTBETCTBYIOIIUX cojieil. HcmblTaliTe aeiicTBHe MENOYU U

KHCJIOTBI HA PACTBOPBI OKPAIIEHHBIX COJIEH, 3aMIOIHUTE TaONHUILY:

AHanmusupyemblie IIpobupka IIpobupka IIpobupka IIpobupka
BELIECTBA Ne Ne Ne Ne
o £
E“ § Z._; H>S04
T = =
5] = m
jam) @] <
o X 9
= = R
& ©° NaOH
N & =
= B

5. Hanumwure ypaBHEHHMs BCEX peakUUi, NPOTEKAIOLIUX MPHU B3aUMOJAEHCTBUU PACTBOPOB
KUCJIOTBI U LIEI0UU C UCCIIEAYEMbIMH PaCTBOPaMHU.

Pemenue

1. Cynbtar menu(Ill) — CuSQy, xapbonat Hatpusi — Na,COs3, nepMaHraHat Kajaus —
KMnOy, cynpdpun Hatpust — NaS, xnopun ammonust — NH4Cl, xmopun wukenst — NiCly, Hutpar
amomunus — AI(NQOs)3, xpomata kanus — KoCrQOy.

2. IlepeuncieHHble pacTBOPbl MOXKHO Pa3feNUTb Ha JBE TPYIIbI TOJOBHMHA U3 HUX
OKpallleHa B Pa3INYHbIE LIBETA, APyrue OeCIBETHBI:

Oxpamennble HeokpalneHHbie

CuSO4 Na,COs
KMnOy4 Na,S
NiCl, NH,4Cl1
K,CrOy4 AI(NO3);
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CocraBuM TeOpeTH4ECKyIO TabJHIly, PACcIIONOXKHUB 10 TOPH3OHTAN BEIECTBA, KOTOPBIE
HaM HY)KHO OMNpENeNHTh, a IO BEPTUKATH JOMOJHUTENbHbIE peareHTol. Ha mnepeceuenun

KaXaoro CTOJ'I6LIa " CTPOKHU YKAXKEM ABJICHUS, KOTOPBIC MBI ObI Ha6n}0nam/1 Mnpu CJIMBAHUU 5TUX

PacTBOpPOB.
AHanusupyemble
Na2C03 NaZS AI(NO3)3 NH4C1
BEIECTBA
benmiii
YeépHsblii
benelii ocagox Her Bunnmeix TBOPOXKUCTBIN
AgNO;3 0CamIoK
peakuus la W3MEHECHUH 0Caa0K
peakuus 2a
peakuus 3a
e Bckunanue
=1 TlosiBnenue
. pacTBopa
S = 3arnaxa Het Bunumeix Het BunumeIix
5 = H,S0, (BBImENSIETCS . .
S 5 TYyXJIBIX SIML] | ©3MEHEHUM W3MEHEHUH
= ra3 0e3 3amaxa)
. O peakius 20
g H peaxuwst 16
T =
) o =
= = Benwrit 0CcaJiok
=
:g peakuus 4a,
Her TlosBenue 3amaxa
Het BunumbIx KOTOPBI HCYE3aeT
NaOH BUIHUMBIX aMMHaKa
W3MEHEHUH npu  AoOaBJICHUH
HU3MEHEHUN peakums 30
n3obiTka NaOH
peakius 40

ComocTaBuB MONYYeHHYK TaOJHMLYy C pe3yJbTaTaMH SKCIEPUMEHTa, NPUXOOUM K
BBIBOJY, UTO B MpoOUpKax ¢ OeCLBETHBIMHI PACTBOPAMH HAXOISATCS CEAYIOLIIE BEIeCTBa!

B TOH mpobupke, rae Bbiman Oenblil ocanok npu aodasiennn AgNQOs;, npu nqodaBieHUH
KHCJIOTBI BBIAENSUICSA ra3 Oe3 mBera W 3amaxa (HaOJI0[aIoCh BCKUIAHME), a MPHU T00aBICHUU
EI0YH BUANMBIX U3MEHEHUH He Obu10, Haxoamics p-p Na,CO; (1o nmpodupka Ne );

B TOH mpoOupke, rae BbImai 4€pHbINA ocanok npu nodasiennn AgNQO;, mpu nodaBneHUN
KUCJIOTBI ObUT 3amax TYXJbIX SIHL, a MPH J0OABICHUH IIENOYH BHIUMBIX U3MEHEHHUH He ObLIO,
Haxonwics p-p NaxS (3to mpobupka Ne  );

B TOH mpoOupke, rne BbINal Oenblii TBOPOXKUCTBIN ocamnok mpu modasnernn AgNOs,
npu 100aBJIeHUH INENOYM ObLT 3amax aMMHaka, a npu J00aBJI€HHM KHUCJIOTbl BUAMMBIX
u3MeHeHui He Obu10, Haxoauics p-p NH4Cl (3o nmpobupka Ne  );

20




B TOW mpobupke, rae Bbiman Oenblii ocamok npu pobasneHnn NaOH, koropwiid
pacTBOpsUICS B U30BITKE IIENOUH, a PH AOOABIEHUH KUCIOTHI WIIM HUTpaTa cepedpa BUAMMBIX
n3MeHeHuit He 6bu10, Haxomuicst p-p AI(NOs)s (310 mpoGupka Ne ).

Urak: B mpobupke Ne  nHaxomutcs p-p Na,CO;
B ipodupke Ne  Haxoputcs p-p NaxS
B ipodupke Ne  Haxonutcs p-p NH4Cl
B ipodupke Ne  Haxonutcs p-p AI(NOs);

3. YpaBHEeHUs peakLUi:
la) Na,COs + 2AgNO; = Ag,CO3d + 2NaNO;
16) Na,CO; + H,SO4 = NaySO4 + CO,T + H,0
2a) Na,S + 2AgNO; = Ag,S + 2NaNO;
26) Na,$ + H,SO,4 = H,ST + Na,S0,
3a) NH4C1 + AgNO; = AgCI{ + NH;NO;
36) NH4Cl + NaOH = NH; T + H,0 + NaCl
4a) AI(NO3); + 3NaOH = Al(OH)3{ + 3NaNOs
46) AI(OH); + NaOH = Na[Al(OH)4] nnu

Al(OH); + 3NaOH = Naz[ AI(OH)s]
4. Hike nipeasiaraeTcsi COOTBETCTBHE OKPACOK PACTBOPOB M HOMEPOB MPOOHUPOK B OTHOM

N3 BAPHUAHTOB AJIA PACITIO3HABAHUS.

Howmep npobupku

Oxpacka pacTBopa KénaTas | 3enéHas | romybas OT PO30BOIi 10 (HPHOJETOBOI

Oxpacka BOIHBIX PacTBOPOB OOYCJIOBJE€HA MPUCYTCTBUEM B HUX CIIEAYIOIUX HOHOB!
roinybast — Cu®', senémas — Ni¥', xémras — CrO4>, or posoBoii o ¢uoneroBoit — MnQy4 ™.
T 3HAHUA NO3BOJISIFOT YCTAHOBHUTDH COAEPIKUMOE MPOOHPOK C OKPAIIEHHBIMH PACTBOPAMHU:

N —ppKyCrO4, Ne. —p-pNiCl,, N —p-pCuSOs, N —p-p KMnO,.

CoctaBUM TeOpeTHYeCKyr0 TaOJHIly, pACHOJOXHB IO TOPH3OHTAJIH BEIIECTBA,
KOTOPBIC HAM HYXXHO OIPCACTINTb, a MO0 BEPTUKAIN HOMNOJHUTCIIBHBIC PCAarCHThL Ha

NepeceueHnH KaKAoro CToJ0na U CTPOKH YKaKeM SIBJICHHsI, KOTOpPbIe Mbl Obl HAOMIOAMu NpU

" BMECTO «__» IIKOJIGHHK MHIIET HOMEP MPOGHPKH, KOTOPBIH HAMHCAT TAGOPAHT.
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CJIMBAaHUHU 3TUX PAaCTBOPOB.

AHaIU3UpPyeMbIe ]
CuSO4 N1C12 KZCTO4 KMnO4
BENIeCTBA
P-p usmenun
) § Het Bunumeix Het Bunumeix Het Bunumeix
< S E| HaSOs OKPAacKy Ha
E & B W3MEHEHUH W3MEHEHUH W3MEHEHUH
b 2 8 OPaHKEBYIO
b 5 '8
P
D § H Brman ocagox | Briman sionouno- | Her BUpuMeIx Het Bunumeix
¥ & £ NaOH
= CUHEro IBETa 3eJI8HBIA 0CaT0K W3MEHEHUH W3MEHEHUH

[IpuBenens! HAOIIOICHUS PU CIIMBAHUH Pa30aBIEHHBIX PACTBOPOB.

Ecnu ncnonp3oBath KOHIEHTpUpoBaHHBIH pacTBop NaOH, To B m30bITKE 5TOrO pacTeopa

PacCTBOPUTCS CHHHUI OCAJIOK THAPOKCUIA MEAU:

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

KpOMe 3TOTrO0, BO3MOXHO HU3MCHCHUEC OKpPAaCKHU paCTBOpa IE€pMaHraHaTa KaJilid B

IIEJIOYHOM Ccpefie U3-3a Pa3sIOKeHUS:

4AMnO,~ + 40H™ = 4MnOQ,* + 2H,0+0,

PactBop mpuobperér cHadana TEMHYIO, IOYTH YEPHYIO, OKPACKy H3-3a CMELICHHS

3eNI€HOTO U (PUOJIETOBOTO, & IIOTOM CTAHET 3€JIEHBIM.
S. YpaBHeHus peaxkuuii:
2K,CrO4 + H2S04 = K,Cr207 + K2SO4 + H20
CuSO4+ 2 NaOH = Cu(OH),4 + Na,SO4
NiCly+ 2 NaOH = Ni(OH),4 + 2NaCl
Cucmema oyeHusanus:
1. ®opmyms coneii mo 0,5 Oanna
2. CooTtHeceHue cojiell Mo mpusHakaMm peakuwmii mo 0,5 danna
3amnoaHenne Taduuib! ¢ HabmoaeHusmu 1o 0,5 Gamta
3. VYpasHenus peakuuii no 1 6amny
4. CootHeceHue cojieit o usety mo 0,5 danna

3amnoanenne Tabnuiel ¢ HabmoaeHusmu 1o 0,5 Gasna

0,5-8 =4 Ganna
0,54 =2 Ganna
0,5-12 = 6 GanjoB
1-8 = 8 Gansos
0,54 =2 Ganna
0.5-8 =4 Ganna
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5.

YpasHeHus peakuuii mo 1 Oamry

1-3 =3 6ajuta
HUTOI'O: 29 Gayuios
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5.2. Illpumepsl 3aaanuii (0e3 pemenuii)

Heopranunueckasi xummusi

BaprupoBaHne COOTHOLIEHHsSI KOJMYECTBA PEArMPyOIIUX BEIIECTB, IPHUBOASIIIEE
K Pa3HBIM Pe3yJIbTaTaM.

H1. K tpém nopuusm 0,1 M H,SO4 ob6béMom 20 M kaxnas, nprwmwm: a) 10 miu 0,4
M KOH; 6) 80 m 0,025 M NaOH; 8) 30 M 0,25 M KOH.

Paccuuraiite MONspHBIE KOHIEHTPALIMH NMPOAYKTOB PEAKLIMU B KAXKIOM M3 TPEX CIIy4aes.
Yxkaxure pH cpenbl monyueHHbIX pacTBOPOB (00bIIe, MEHBINE HITH OKOJIO 7).

B xome pemenus 3Toil 3amauu B ciydae a) monmydaercst cpemssisi conb K,SO4 (pH
pacTBopa HeHTpasbHBbIN), B cirydae 0) momyuaercs kucnas conb KHSO, (3nauenne pH pactBopa
MeHbIIe 7), B CJIlydae B) MOJy4aeTCsl, 4TO MENOUb OcTaéTcsl B M30bITKe (3HaueHne pH pactsopa
Oonbie 7).

KonnuecTBa MCXONHBIX BELIECTB MOYKHO 3a7aBaTh IO-PAa3HOMY — 3a/1aBas MAacCOBYIO
JOJIO BEIECTB B CJIMBAEMbIX PAcTBOpaxX WM yKa3blBas MAacChl BELIECTB B pacTBopax. Ecmu
BMECTO CEPHOM KHUCJIOTHI B35Th CJIa0yI0 MHOTOOCHOBHYIO KHUCJIOTY, Hampumep ¢$pocopHyro, TO
B 3aBUCHMOCTH OT COOTHOIICHHUS! UCXOJHBIX BELIECTB BAPUAHTOB IMOJYYaeTCsl Tropasno Oosbiue:
MPOAYKTaMU MOTYT ObITh KHcHas conb (muruapodocdar umu ruapodocdar), cpemssisi coib
(bocdar), Oydepnsiii pactBop (rumpodocdar/muruapodocdar) wmm pactop (ocdhara u
ocraBiueics ménoun. Bapuant pa3paOoTku 3TOH nMaen — MPOMyCKaHHE Yepe3 BOAY B Pa3sHOM
COOTHOILIEHHUH XJIOPOBOAOPO/AA U aMMHAKA.

H2. 3ananue Ha ymeHHe HCHONB30BaTh nepuoguuveckuil 3akoH /M. Menneneesa
IUISL IPEACKA3aHNSA TEX WM MHBIX CBOMCTB BEIIECTB PA3JIMUHBIX 3JIEMEHTOB.

Omnpenenure BO3MOXXHBbIE 3eMeHTHl (X, Y, Z), COEOUHEHHs KOTOPBIX YYaCTBYIOT B
cxemax MpeBpalleHui:

XO3 + Hzo - H2XO4

Y203 +HCl — YC13 + Hzo

2207 + NaOH — NaZO4 + HQO,

ecnu OykBamu X, Y, Z 3amin¢ppoBaHbl P-3JIEMEHTBL.

3anuimuTe ypaBHEHUS! COOTBETCTBYIOLINX PEAKIIU.

H3. /lana uenouyka npeBpalleHUN:

X - X0,— X0,— HX0,— K,XO,
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K2X03  ------ KMnO4/H+-------- 1

OnpegenuTe aneMeHT X. HanuwuTe ypaBHEHNA COOTBETCTBYIOLLMX peakuyil.

H4. MoXHO NOCTpOWUTb 3afayy Ha «BblMagatolime» M3 O0O0LIMX 3aKOHOMEPHOCTEN
CBOWCTBA COEAMHEHWIA, Hanpumep NuTUA. TpuyéM Heobsi3aTeNbHO y4yaluiics MOXET 06 3Tux
CBOMCTBAX 3HaTb, BbIBOA O HUX OH CAENAeT B XOAe PeLUeHNs 3a4a4un.

HaBecky metanna maccoi 0,5 r ocTOpoXHO pacTtBopunv B 50 mn BoAbl. B MonyyeHHbIN
pacTBop MPOMNYCTUAM M3ObLITOK rasa C MJOTHOCTbIO MO HEeoHy 2,2. MMpoayKT BbiNapuan wu
NPOKasIMAN 0 MNOCTOSAHHOW Macchbl B UHEPTHOM aTMocepe. Macca npogykTa coctasuna 1,07 T.

H5.  Mpu pactBopeHumn 51,1 r HemsBecTHOro Metanna B 500 mn 10%-Hoi consiHoOW
Kucnotel (nnotHocTs 1,01 r/mn) Bblgennnocb 2,8 n Bofgopoja (H.y.). 3anuwwmte opmyny
BbICLLEro OKcuAa aToro Metaina.

H6. B 3agayax Ha CTPOeHMe BelyecTBa MOXHO MCMO/b30BaTb 3HAHWE FeoMeTpumn
[J151 pacyéTa ymcna aTOMOB B 3/1EMEHTAPHbIX AYeliKax KPUCTaNIMYECKMX PELLETOK.

Kpuctannnyeckas peluéTka n1Tus ABnseTca Kyomyeckoh 06bEMHOLEHTPUPOBAHHOMN.

PaccunTaiiTe, CKO/IbKO aTOMOB NTWS MPUXOANTCS Ha OfIHY 3NIEMEHTAPHYHO SUeliKy.

B 3amaye MOXHO 3anpocuTb paccuMTaTh pagumyc aToMa fuTus, AanHy pebpa
3N1eMeHTapHO YEKKM, NNOTHOCTb NUTKS, METANNIMYECKWIA paauyc.

NSt CNOXHbIX BELLECTB MO PUCYHKY CTPYKTYPbl MOXHO OMPeaennTh COCTaB BELIECTBA.

Hwue npueefeHbl anemeHTapHble sueliku NaCl, CaF2 n ReO3.

H7.  MOXHO MCMONb30BaTh OTB/EKAIOLLME JaHHbIE, HaNpUMep LBeTa pacTBopa.
Okcug metanna ¢ maccoBoil gonein metanna 80% pacteopsieTca B 20%-HOM CepHoi

KMcnote ¢ o06pa3oBaHWEM pacTBopa ronyboro useta M B 24%-HOM CONSHOW KWCOTe
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¢ o0pa3oBaHHEM pPacTBOpa 3€JIEHOTO LIBETA. YCTAHOBUTE COCTAB OKCHAA, BbIBenUTE (Popmyiy
MPOAYKTa B3aUMOAEHCTBUSA OKCH/IA C COJITHOM KMCIOTOM, €CJIM U3BECTHO, YTO B HEM COJIEPIKUTCS
30,8% metamna u 68,3% xjopa no macce. Hanuiure ypaBHEHHS] COOTBETCTBYIOIIHNX PEAKLIUM.

3enénas okpacka coenuHerns menu (II) moxker cOuth ¢ Tonky pemaromero. B mepsbrit
MOMEHT 3TO NPUBOIUT K YAWUBICHHUIO W 3aCTABISIET KPUTHYECKH MOAOHTH K COOCTBEHHOMY
peweHuto. B npeanaraeMoM BapuaHTe 3a1aHusl JAETCsl COCTAB KOMITJIEKCHOTO COEMHEHUS] MeIU
(II), uro mpumaér obyuarommii XapakTep 3aaadqe.

3amaun MOTyT Takke OBITh COCTABJICHbI Ha OCHOBE XHUMHH JAPYIHX MEPEXOMHBIX
METAJIJIOB, /Ul KOTOPBIX XapakTepHO M3MEHEHHE 1[BeTa MPU W3MEHEHUU CTENEeHH OKHUCIEHHUS U
KOOPANHALIMOHHOTO OKPYKEHUSI.

HS8. Hcrnonp3oBanue 3HaHUH O cieU(PUIECKIX CBOWCTBAX OJHOTHITHBIX COEIUHEHHH,
HAIpUMep Pa3MyHOE OTHOIICHHE aM(pOTEPHBIX THAPOKCHIOB K B3aUMOJEHCTBHIO C PACTBOPOM
aMMHaKa.

Mertann(X) pactBopsieTcst B coisiHON kucnore. 1lpu B3auMOmeHCTBUHM XJIOPHIA 3TOTO
MeTajuia ¢ U30BITKOM IIEeNoun 00pa3yeTcst MPO3pavyHblil PacTBOP, a MPH AOOABIEHUN K PACTBOPY
3TOr0 K€ XJopuaa u30BITKA aMMuaka BbIMamaeT rejeoOpasHelii ocanok. Omnpenenute
HEU3BECTHBIM METall U 3alUIINTE YPaBHEHHUS YIIOMSIHYTBIX B 3a/1a4€ peakLnii.

H9. 3anava mosxeT mpenmnosaraTb HECKOJBKO BaApUAHTOB OTBETA, HAlpUMEpP, pa3HbIe
BELIleCTBA MOT'YT UMETh OJIHY U TY K€ MOJIIPHYIO Maccy.

B Heopranudeckoll KHCIIOTe MaccoBas HOJs Kucjiopoma pasHa 65,3%. Uzobpaszute
CTPYKTYpHBIE (POPMYJIBI KUCIIOT, OTBEHAIOIINX YKA3aHHOMY YCIJIOBHIO.

B xoxe pemeHus 3amayu pelnaroiinil BEIXOAWT HA MOJSIpHYIO Maccy 98 r/monb. Takast
MOJIsIpHasi Macca y cepHodl u  oprodocdopHoii kuciaor. Tak ke MOXKHO «3amu(poBaTby
CEpPOBOAOPOA U MEPOKCUT BOAOPOAA, B KOTOPBIX MAacCOBast JIsl BOIOPoAa cocTaBisieT 5,88%.

H10. /Jlpyroil BapuaHT pa3BUTUS HJAEHU — IO OTHOCHUTEIBHOM IUIOTHOCTH rasa IO
BO3AyXy (Bomopoay wuiu ApyroMmy Jro00OMy ra3y) ONpEAeNuTh MOJSIPHYIO Maccy rasa u
NPEIJIOKUTh HECKOJIBKO (POPMYIT BEIECTB.

3anumuTe XUMHYECKHE (POPMYJIbI HECKOJIBKUX Ta30B, MNIOTHOCTb KOTOPBIX IO BO3IYXY
coctasnser 0,966. OnuimTe UX OKUCIUTENHbHO-BOCCTAHOBUTEIHbHBIE CBOWCTBA.

Mounsipayto maccy 28 r/mounb umeror CO u CoHy.

Oprannyeckasi xumus

O1. B 3aganusx ¢ BompocoM «u300pa3uTh BCE BO3MOXKHBIE M30MEPBhI» MOYKHO HaTh
BELIECTBA, KOTOPbIE HMEIOT ONTUYECKHE H30MEPBHI.

Hzobpaszute Bce nzomepsl coennnenus cocrasa C4HoCl.
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Bcero nomkHO OBITH 5 H30MEPOB.
02, Ucnonp3oBaHue B 3aJaHMsIX OW- W MONU(PYHKIMOHATIBHBIX OPTraHUYECKHX

coequHenui. [Ipu 3ToM TpeOyIOTCSt 3HAHUST OCHOBHBIX CBOMCTB KJTACCOB OPTAHUYECKUX BEIIECTB.
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Hanummnre ypaBHEHUs peaKLui:

K,C204 — H,C704

C4HgO4

B nanHOM npumepe UCMONMB3YIOTCS 3HAHHSI O TOM, YTO KapOOHOBBIE KUCIIOTHI Ci1adee, 4eM
MHUHEpaJIbHBIE, U YTO KapOOHOBbIE KHCJIOTBI MOTYT OOpPa3OBBIBATH CJIOXKHBIE 3(HpPBI, KOTOPBIE
BCTYNAIOT B PEAKLMIO LIEJIOYHOrO THAPOJIN3A.

03. Ilpu cxuranuu 2,25 T OPraHUYECKOTO BEIIECTBA X, LIUPOKO PACIPOCTPAHEHHOTO
B Iipupoae, obpaszosanoch 2,64 r quokcuaa yriaepona, 0,42 r azora u 1,35 r Bogel. M3BecTHO, UTO
X pearupyer C COJSTHOH KHCIOTOM M C THIPOKCUAOM HaTpus, obpasys comu. Hamummmre
CTPYKTYpHYIO popmyny X, Hanuiute ypaBHeHus peakuuii. [Ipusenure nzomep Bemecrsa X.

ITo maHHBIM CropaHUsi MOXKHO BBINTH Ha (opMyiny riauuuHa. Mzomepom emy siBsieTcs
HUTPOSTAH.

04. 3agauu Ha yANMHEHUS LEMH.

Hzobpasute CTpyKTypHBbIE (POPMYJIBI BELIECTB, 3AMUIINTE COOTBETCTBYIOLINE YPABHEHUS
peaKLuii:

C2H5C1 - C3H5N - C3H7NO - C3H602 - C4H902

O5. B 3aganmsax Ha B3aUMHOE BIMSHUE (YHKIHMOHAIBHBIX TPYII APYT HA APyra MpH
CPaBHEHUU KHUCJIOTHBIX MJIM OCHOBHBIX CBOHCTB MOXHO JaTh BEIIECTBA, KOTOpBIE
«OMPOBEPTarOT» OOLINE 3aKOHOMEPHOCTH.

Kaxkoe coennaenue mposiisieT 0osee CUITbHbIE OCHOBHBIC CBOMCTBA — aMMHUAK WJIH

H,;C

HaC—_ /CH3

HAC ! CH,
H30>( KCH:”
CHy  HsC )

OTset obocHyiiTe.

HeCMOTpﬂ Ha TO 4YTO TPETUYIHBIC aJ'II/I(I)aTI/ILIeCKI/Ie AMUHBI JOJIXKHBI ObITb 00JIEe CHIIBHBIMHA
OCHOBAaHUAMHM, 4YEM adMMHAK, TpI/ITpeT6YTI/IJ'IaMI/IH crabee amMMMaka u3-3a BOSHHKAKOIIUX

CTEPUYECKUX 3aTPYAHEHU.
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O6. B 3agayax aKTVBHO MCMO/b3YETCS BAUSHIE YCNOBMWIA Ha NPOAYKT pPeaKLmu.
3annwnTe ypaBHEHMS XMMUYECKMX peakLuii, onpeaenvTe 3allM(poBaHHbIE BELLECTBA,

YKaXXNTe YCN0BUS NPOTEKAHWS peaKLWiA.

B 3aBMCUMOCTM OT YCMOBWIA U3 AUranoreHnpou3BoHOr0 MOryT ObiTb MOMyYeHbl AMON,

/IKEH U aJ/TIKNH.

dunsnyeckaa Xmmms

®1. Tpn pa3paboTke 3afaHUA C WCNOMb30BAHWEM 3HEPreTUYHecKnx 3(heKToB
peakuuy [O/MKHOe BHUMaHWe criefyeT yAensTb UCMONb30BaHUIO 3aKoHa Mecca v cnefcTsuid U3
Hero.

Mpn KoHAeHcaumn 9 BoAbl Bblaensetcs 22 KK TennoTbl. Paccumtaiite KONMYeCTBO
TennoThl, 3aTpaunMBaeMoe Ha ucnapeHue 15 r oAbl Npn CTaHLAPTHOM [aB/EHUN.

®2.  W3BeCTHbI TEN0BbIE AIPPEKTbI CNefYHOLLMX PeakLImWii:

C2H2(r) = 2C(rpaguT) + H2(r); Q = 226,7 kX/MOnb; (1

3C2H2(r) = C6H6(x); Q = 631,1 Kx/Monb ) (2

COHO6(x) = C6H6(r); Q =-33,9 Kx/MOnb ) 3
)

PaccunTtaiiTe cTaHAapTHYHO TeNa0Ty 06pa3oBaHNs razoobpasHoro 6eH3ona.

®3. PaccumtaiiTe sHeprmo cBsism C-H B CHs, wucnonb3ysa cnegytowime
TEPMOXUMUNYECKNE YPaBHEHUSA:

Crpagwr) + 2H2() = CHa(n + 74,9 kx (1)

Cer) _ C(rpagum + 715,0 kK  (2)

2H@r) = Ha(n + 433,5 kX (3)

[Ona pelleHns 3tux 3afad TpebyeTcA BMafeTb MNOHATUAMW: CTaHZapTHas TensoTta
06pa3oBaHuns BELLECTBA, SHEPrus CBA3M, TenaoTa PasoBoro nepexoda (KUMeHUs, KOHAEHCaLWK,
BO3rOHKM U T.4.).

®4. TennoTbl 06pa3oBaHMsl OPraHMYECKMX BELLECTB MOXHO [0CTaTOMHO TOYHO
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OLIEHUBATh, CYMTAS], YTO TEIIOTA OOPA30BAHMS COSIUHEHHS — 3TO CyMMa «TeTUIOT 00pa30BaHUsD»
WIM BKJIAIOB OTHENbHBIX (YHKIHOHAJNBHBIX Trpymi. Paccuuraiite Terory oOpasoBaHUs
METUJITPOIIaHa, eciiu u3BecTHbI BKIaael >CH— (9,2 x/x/monb), —CH3 (48,5 k/[xx/Momnb).

®S. Jlnd 3a0a4 HA XMMHUYECKOE€ PaBHOBECHE CJIENYET aKTUBHO MCIOJIb30BATh 3HAHUE
npuHuuna Jle Hatenbe, a Takke MOHATUS «PaBHOBECHE)» U KKOHCTAHTA PaBHOBECHS.

Hanummre BblpakeHHE ISl KOHCTAHTBI 3JIEKTPOJUTHUECKON AMCCOLMALMN CEPHUCTOM
KHCJIOTBI IO BTOPOM CcTyneHu. Kak CMECTUTCS paBHOBECHE B PAaCTBOPE CEPHHUCTONW KHMCIJIOTBI
npu 1oOaBIeHUH K HeMy HeOOJIbIIOTrO KOJIM4ecTBa CyabduTa Hatpusi? OTBeT 00OCHYyITE.

®6. KoHcTaHTa U30MepHU3aLUu HEKOTOpOro BemecTsa A< B pasna 0,8. Cmemanu 5 r
Bemectsa A u 10 r ero uzomepa B. Brruuciaure maccoByro gomro uzomepa B B monydeHHON
CMECH. 3aBUCHT JIU Pe3yJbTaT OT KOJUYECTBA H30MEPOB B UCXOAHON cMecH?

®7. K nutpary xkenesa (II1) nobasunu pacTBOp pomaHuaa aMMOHHS 10 0Opa3OBaHUs
KPacHO-OpaH)keBOro pactBopa. IlomydeHHBI pacTBOp pa3feNid Ha 4YeTbipe NPOOHPKHU.
ITepByro ocTaBUIN B KauecTBe «CBUAETENs. BO BTOpyro nOOAaBHIIM HUTPAT *Kele3a, B TPEThIO —
pOAaHUI AaMMOHHS, a B 4YeTBEPTYD — M3OBITOK TBEpHOro xJyopuna Hatpus. Onumute
HaOJro1aeMble sIBJICHUS U AaiiTe MM 000CHOBaHMeE, HCIoNb3yst mpuHuuI Jle larense.

Bo Bropoit u Tperheil mpoOupKax OKpacka YCHJIUTCS H3-32 CMELICHHUS PaBHOBECHS
B CTOPOHY O0pa3oBaHHs POAAHUIHOIO KOMIUIEKCA JKelle3a, a B YeTBEPTOH WMHTEHCHBHOCTH
OKPaCKH YMEHBIIUTCS U3-32 00Pa30BaHUs XJIOPUIHOTO KOMITJIEKCa XKeJie3a.

®8. B cuity TOro, 4To I pacyéra KMHETHYECKUX MapaMeTpoB TPeOyeTcs JOBOJBHO
CJIO’KHBIH MaTeMaTUUECKUHN anmapar, 3aa4d M0 KMHETUKE JTOJDKHBI OBITh IEMOKPATHYHBIMH IS
OonpmmHCcTBa yuammxcs. Ilpu 3ToM padoTra ¢ 3KCIOHEHTaMH AOJDKHA MPOYHO BXOAHUTH B
apceHas y4aCTHUKOB OJIMMITHAbI IO XUMHH.

OHeprusi akTUBAaLMM HEKOTOPOH peaklMu B OTCYTCTBHE KaTaiau3aTopa paBHa
80 x/[>x/MOJIb, @ B IPUCYTCTBUH KaTaJIM3aTOPa YHEPTUS aKTHUBALMH YMEHBIIAETCS 0 3HAUYCHUS
53 xJI:x/mMonb. Bo CKONBKO pa3 BO3pacTaeT CKOPOCTh PEAKIMH B MPUCYTCTBUU KaTaIH3aTOPa,
ecnu peakiust porekaet npu 20 °C?

3anava Ha UCIIOJIb30BaHUE YpaBHEHUs] AppeHuyca.

®9. C wucnonb3oBaHUEM (PHU3MKO-XMMHYECKHMX METOAOB BO3MOXKHO TIOJYYHTH
UHPOPMALIMIO U PACCTOSHUAX MEXAY aTOMaMH Pa3jMYHBIX THIIOB, YacTO 3TOH MH(popManuu
JOCTATOYHO JIs1 ONPENEIeHNs] CTPOEHUS CIOXKHBIX YaCTHLl B pacTBOpax.

CxemMaTnuHO M300pa3uTe CTPOEHUE MOJIEKYJIbI BemecTsa ¢ Opyrro cocrasom H3CAICl,,
€CJIM U3BECTHBI CJIENYIOLINE PACCTOSHUSA MEXIY aTOMaMU U MX KOJIUYECTBO B pacyéTe Ha OIUH

dTOM:
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Paccrosinue, A | Kon-Bo Ha atom Al Paccrosnue, 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-Cl 2,1 1 Cl-C 3,5 1,5
Al-Cl 2,3 2 Cl-C 51 0,5
Al-Cl 4,5 1

JlpoOHOE YHCIO pPACCTOSHHUI CBA3aHO C TeM, 4YTO B MOJIEKyJie aTOMbl XJOpa
HESKBUBAJIEHTHbI. MOJeKyla HMeeT IuMepHoe cTpoeHne (omHo paccrosiHue Al-Al u
4 paccrosinuss A—Cl) ¢ MOCTHKOBBIMH aToMaMH XJjiopa (2 Ooiee ATMHHBIX PacCTOSIHUA). ATOMBI

Cl u C obpasyrot Terpasnp Bokpyr Al (1,5 omunakosbix pacctosiHus Cl-C u 3 6nuskux C1-CI).

JKCIepUMEeHT

J1.  3apjaHue Ha NPUTOTOBJIEHHUE PACTBOPOB 33aHHON KOHLEHTPALIUH.

IIpurorosere 50 Mut 1M pacTBOpa constHOH KUCIOThI ncxoast u3 20%-noro pactsopa HCI
(mmotHOCTRIO 1,1 r/MiT). OnuiuuTe MOIPOOHO BCE BALIH JEHCTBHUS.

MOoOXHO AaBaTh 3a/a4dl HA MPUTOTOBJIEHHE PACTBOPOB (M3 KPUCTAJUIOTHUAPATA U BOIBI,
U3 IBYX PacTBOPOB BELIECTB, MPOIYKTAMU KOTOPBIH SBIISIFOTCS: a) OJHO PACTBOPEHHOE BEIIECTBO
U PaCTBOPUTEND, 0) OAHO PACTBOPEHHOE BEIIECTBO, PACTBOPUTEIND H Ta3; B) OAHO PAaCTBOPEHHOE
BEIECTBO, PACTBOPHUTEIb U OCATOK U T.11.).

Jnsa obyuarommxcst 5 — 7 KJIaCCOB NPENCTABISACTCS WHTEPECHBIM pa3paboTka 3ajaHuii
Ha MPUTOTOBJICHHE pPAcTBOPOB 3aJaHHOM KOHLIGHTpAlMM, €CIH BMECTO BECOB U MEpHBIX
WIMHIPOB WK KOJO MPEASIOKUTh UM BOCIIONB30BATHCS KyXOHHOW MOCYI0M (YaiiHasi, CTOJI0Bast
JOXKKH, CTakaH W T.JA.), COOOIIMB MIKOJbHUKAM NPUMEpPHBbIH O0BEM NOCYIBI WM MacCy
MOMEINEHHBIX B HEe€ MPONYKTOB. I MaBHOE, YTOOBI BCE HCIIOJNB30BAHHBIE B TAKHX IPAKTHKO-
OPUEHTHUPOBAHHBIX 33/1a4ax YHCJa ObLIM PeajbHbIMU, a HE B3SATHIMH C IOTOJKA, MOCKOJBKY B
5TOM BO3PACTE MIKOJbHUKH OOBIMHO HAAOJITO 3aIOMUHAIOT TAKHE BELIH.

D2, Jlna peweHuss 3agad  OKCINEPUMEHTAJIBHOrO Typa TpeOyercs  3HaHUE
KaueCTBEHHBIX PEAaKLUI B OPraHUYECKON U HEOPraHUYECKON XUMUHU.

A) Kak mokaszars, 4TO IIIIOKO3a — 3TO aibAeruaocnupt? Hanumunre ypaBHEHHUs peaKiiii.

b) Jlokaxure 3KCIEPUMEHTAIbHBIM MNYyTEM, YTO B BBIOAHHON NPOOHPKE HAXOIUTCS

PacTBOp CEPHON KUCJIOTBHL.
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B) Bam Beiman ramorenmn cocraBa Bal,. ITlpemoxkure MeTonbl Ka4eCTBEHHOTO
OfpesAeNieHus] COCTaBa 3TONW COJM. DKCIIEPUMEHTAJIbHO YCTAHOBUTE €€ COCTaB U 3aIULINTE
ypaBHEHUS MPOBEAEHHBIX PEAKLIUMN.

Yacth 3aay 3KCMEPUMEHTAJbHOTO Typa SIBJISIETCS TaK Ha3bIBAEMOH MPOOUPOYHON U
CTPOMTCSl TIO CJIEAYIOIIEMY CIIEHAPUIO: BBIIAHBI HECKOJIBKO NPOHYMEPOBAHHBIX MPOOHPOK.
He ucnonw3yst Apyrux peakTUBOB WM HCHOJb3Ys BBIJAHHBIE PEAKTHUBBI, CIEAYET ONMpPENeuThb
BEIIECTBA B MPOOUpPKaxX. AHAJIOIHYHO CTPOUTCS 3a7a4a Ha UIESHTU(DUKALIMIO TBEPIABIX BEIIECTB.

I') B ueThipéx NpOHYMEpPOBAHHBIX MPOOMPKAX HAXOMATCS PACTBOPBI XJopuaa Oapws,
kapOoHaTa HaTpus, CyibdaTa Kaius U XJOPOBOAOPOAHOH KHUCIOTHL. He monb3ysick HUKaKUMHU
IPYTUMH PEAKTHBAMH, ONPEAEIUTE COAEPKIMOE KOKIONH U3 IPOOUPOK.

3. B okcnepuMeHTaNbHbIA Typ MOKHO BKJIIOUWUTH MPOCTON HEOPraHWYeCKUH Win
OpraHUYeCKUN CHHTE3.

A) Hamumwre ypaBHEHHs] pPeaKIHil, ¢ TMOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH
cnenyromue npespamenusi: CuOQ —CuSO4 — CuCl; — Cu(NO3),— Cu(OH),—CuO

b) DxcnepuMeHTaBHO OCYIIECTBUTE YKa3aHHBIC XUMHUECKHE MPEeBPAICHUS. 3aUIINTe

HaOJr01aeMBbIe SIBJICHUS.

B) Hauswr: cepnas xucnora, ruapokcun mMenu (1) u sxeneso. [lonyuuTte MeTalIMgecKyro

MCIb.

5.3. 3anauus aag 5-8 kiaaccos

ITockonpKy € 3amadyaMi Ha TMPOLEHTHI MIKOJBPHUKH 3HAKOMATCS B KypCce€ MaTeMaTHUKU
ropaszo paHblle, YeM ¢ XMMHUEH, HeOOXOIUMO aKTUBHO MpenjiaraTh IKOJIbHUKAM UCIIONb30BaTh
STH 3HAHUS JIs1 PEIIEHUs] MPUKJIATHBIX XUMUYECKHUX 3a/1a4.

1) B obpraHOM aTMoc(epHOM BO3IyXe, KOTOPBIM MBI JIBIIINM, COAEPIKAHUE YIJIEKHCIOTO
raza cocraBisier 0,04 oO0béMHBIX mnpoueHTa. OueHure 00BEM yriekucioro rasa (B ),
COZepIKALIMICA B MOMELIEHUH, B KOTOPOM MPOBOAUTCS ONMMITHAna (mapameTpbl MOMEIEeHUs
3anmaiire camu). Beraucianre o0béM BO3ayXa, B KOTOPOM comepkutcs 100 M1 yritekucaoro rasa.

2) OtkpeiTHe OpOH3BI (CIJIABBI MEAH C OJIOBOM) CBITPAJIO OTPOMHYIO POJIb B OCBOCHHHU
METAJJIOB M O3HAMEHOBAJO CO0OH Lenyro 3MoxXy dejoBedeckod ucropuu. st yiydimeHus
Pa3NMUYHBIX (PU3NUECKUX XaPAKTEPUCTUK K MEIU U OJIOBY TOPOH HOOABISIOT U APYTHE METAIIbI,
HO CIUIaB MO-TIPEXKHEMY HasbIBarOT OpoH3oii. Hampumep, cBuHIIOBass OpOH3a COmEpKUT 25 Macc.
% cBuHLA U Bcero 5 % omnoBa. BeruncnuTe Macchl CBHHLA, OJIOBA M MEIH, KOTOpbIe Tpedyercs
3arpy3uTh B IUIABHJIBHYIO NIEUb IS IIOJTYUEHHs 3 TOHH CBUHIIOBOI OpOH3BL

MoryT ObITh pa3paboTaHbl 3a/1a41 Ha MPUTOTOBJIEHHE KaK PACTBOPOB, HCIOJIB3YIOIUXCS
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B OBITY, TaK M PacTBOPOB, NMPOU3BOAMMBIX B IMPOMBIIUICHHBIX MaciuiTabax, Ha pacdyéT cOCTaBa
ra3oBbIX CMecell, TBEPABIX pPacTBOPOB, CaMbIMU SPKUMH MPHUMEPaMH KOTOPBIX SIBJISIFOTCS
METaJIJIMYECKUE CIIJIaBbl.

Y4uTBIBas, 9YTO XUMHUIO HAYMHAIOT U3y4aTh B 8 Kjlacce, MaTepual sl 3a1a4 MOXKeET ObITh
B3SIT U3 Kypca €CTeCTBO3HAHUS.

3) OnHuM W3 pacHpOCTPaHEHHBIX HAPOAHBIX METOAOB JIEYEHUS BHPYCHBIX U
OakTepuaTbHBIX WH(PEKIUN SBJISIETCS MOJOCKAHUE TOpJia CONEHON BOAOMH, B KOTOPYIO modOaBieHa
nuTheBas copa. IlepeunciuTe XxuMUUECKHe 3JIE€MEHTBI, COEPIKALUECs] B TAKOM PacTBOpPE, €CIU
BaM M3BECTHbI XUMUYECKHE Ha3BaHUs IOBAPEHHOMN COJIU U MMUTHEBON COJBI.

4) ATOMBI KaKHUX 3JIEMEHTOB COJEPKATCS B BOOJHOM PAaCTBOPE MOBAPEHHOHN comn?

3anaHus OpUEHTUPOBAHbI HA 3HAHUE TPUBUAIBLHON HOMEHKJATYpPbl, YMEHUE 3aI1ChIBATh
XUMHYECKHE (POPMYJIBI MO HA3BAHMIO. 3a/1a4d MOXKHO JOTOJIHUTH pacuéTaMH MaCCOBBIX JOJEH
combl U coNM JUOO pacdéToM HEOOXOAMMOrO KOJUYECTBA KOMITOHEHTOB JUISl NPHUTOTOBJICHUS
(UKCUPOBAaHHOTO 00BEMA pacTBOPa (€CJIM NU3BECTHBI MACCOBBIC JOJH).

5) ®namanackuii apucrtokpatr SAH bantuct Ban I'ensmont B XVII B. mpoBén mepsoe
HCCJIEZIOBAaHUE MexaHu3Ma pocta pacTeHui. OH B3BECHJ 3€MIIIO, 3achllaj €€ B TOpLIOK U
MOCaJuII B HETO JiepeBo. B TeueHne HeCKONbKUX JIET OH MOJIMBAJ I€PEBO, a 3aT€M CHOBA B3BECHUJI
IepeBO W 3eMJIF0 M OOHApPYKWJI, YTO BeC JepeBa yBenudmics Ha 74 kr. Bec mouBbl mpu 3TOM
yMmeHblnuics npumepHo Ha 100 r. Dkcnepument Ban I'enbMoHTa He OCTaBMJI HHU y KOIO
COMHEHHsI B TOM, 4TO Oromacca oOpa3yeTcsi He U3 KOMIIOHEHTOB ITOYBBI, a U3 JPYTUX BEIIECTB.
HazoBute nBa BemecrBa, YCBOGHHE KOTOPBIX OOECHEUMJIO AepeBy HAaOOp OCHOBHOW HaCTH
Macchbl.

6) BONBIIMHCTBO OKPYIKAKOLINX HAC METAJUIMYECKUX M3/ACTIHIA U3TOTOBJIEHO HE M3 YHUCTBIX
METAJ/IOB, a u3 cmiuasoB. lIpuBenute npuMepbl Ha3BaHMNM H3BECTHBIX BaM 5 METAUIOB U
3 MeTaJIMYECKUX CIUIABOB.

7) U3 mepeuncieHHOro cnucka (IUIaBjieHHE, TOpPEHUe, UCIapeHHe, BO3TOHKA, THHEHHUE,
KpHUCTATU3AMs, OpOXKEHHE U T.II.) BBIOEPUTE MPOLECCHI, KOTOPBIE SIBISIOTCS XMUMUYECKHUMU
(T. €. CONPOBOXKAAIOTCA XMMUYECKIM IPEBPAIEHIEM OJHUX BEIIECTB B IPYTHE).

8) MeeTcst CIMCOK Ta30B: YIWIEKUCIBIN a3, KHCIOPOH, a30T, BOAOpoA, aprod. Hamnune
KaKOr0 M3 HUX B BBIABIXaEMOM BO3/yXe YCTAHABIHMBAIOT, KOTJAa OYIOT uepe3 TpyOouky
B U3BECTKOBYIO BOAY? A KakOro M3 3THX a30B B BbIABIXa€MOM BaMHU BO3AyX€ MEHbILIE BCETro?

Te »xe camble BOIPOCHI MOTYT OBITh 3aIIM(POBAHBI B BUIE PA3IMYHBIX peOycoB, mapam,
TOJIOBOJIOMOK, KPOCCBOPJIOB U T.J., @ MOTYT OBITh BBIIAHBI B BUJE TECTOB.

9) OnHUM U3 NEPBBIX METAJUIMYECKHX CIUIABOB, KOTOPbIE YEJIOBEK Ha4yasl MCIOJIb30BAThH
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B TIyOOKO# IPEBHOCTH, SIBIISIETCS

A) cranb; b) 6ponsa; B) mopamomunmii; I') uyrys; 1) noGenur.

10) CoenuneHue yriepoaa, Urparoliee OCHOBHYIO POJIb B €r0 MPUPOIHOM KPYyTrOBOPOTE:

A) yrapuslii ra3; b) caxa; B) Hedp; I') meran; /1) yrinexucierii ras.

11) Menpbyaiimas yacTHLIA BEIIECTBA, SBJSIFOINASACS HOCUTENIEM €ro X UMHYECKHUX CBOHCTB,
Ha3bIBACTCA:

A) xpynuHka; B) kpucrannuk; B) atom; I') monekyna; /1) noH.

OTBer nosicHuTE.

12) Camoii yncTO# BOIOH U3 MEPEUNCIEHHBIX B CIICKE SIBISIETCS:

A) BomonpoBonHasi; b) pogaukoas, B) noxnesas; I') kononesnast; /1) MuHepaabHas.

OTBer nosicHuTE.

13) U3 mepedncieHHbIX XUMHUYECKHX M (PU3UKO-XUMHUYECKHUX MPOLECCOB BhIOEpUTE
TAKOM, AJISt IPOBENEHHUS KOTOPOTO He TPeOyeTCst BBICOKAs TEMITEpaTypa:

A) obxur; b) npokanusanue; B) 6poxxenne; ') cnekanue; /1) crutaBnenne.

14) Vkaxkure TpPOCTOE BEIIECTBO, KOTOPOE HE sBJsieTcss MeTauioM: A) oyioBo, b)
doctop; B) pryts; I') maramii; /1) mens.

15) Pa3bupas Monekysny BOABI HAa YacTH, Mbl TOYHO HE HaWAEM BHYTPH HeE€ HU OIHOU
U3 CJIEAYIOIINX YaCTHUILI

A) atomsr;, b) anextponsr; B) nosutponst, I') HefiTponsr;, /1) mpOTOHBL

16) Cpenu NEePEYHNCICHHBIX METaJUTNIECKIX MaTepHa’os, UCTIOJB3YEMbIX
111 U3TOTOBJICHUSI IPU3OBBIX MEIAJeH, ’KETOHOB U MOHETHBIX 3HAKOB, CIUIABOM SIBJISIETCS:

A) 3o10T10; b) cepedpo; B) Oponsa; I') Hukens, /) anroMuHUA.

17) Kakast U3 mepedrncieHHbIX Onepaunii He NCIOIb3YeTCs] B XUMHUECKON JTadopaTopun
IUISL Pa3leNIeHUs] U OYUCTKH BELIECTB?

A) nepexpucramumsanus;, b) nepeoxnaxnenue,

B) neperonka; I') Bosronka; /) nepeocaxnenmue.

18) B xaxoii U3 mepeunCIeHHbIX JKUAKOCTEH JaKkMyC He OyAeT OKPaIIuBaThCs B KPACHBIN
1BeT?

A) muMoHHBIH coK; b) si6nounbIi cok; B) MopkoBHBIN cok; ') ykCcycHas acceHIus,

J1) xieOHbIi KBaC.

19) HekoTopbIM XUMHUYECKHUM 3JIEMEHTaM WX MEePBOOTKPBHIBATEIHN JAJId UMEHA B YECThb

HAa3BaHUH CBOMX TOCyHapcTB (HA POJHOM MJIM JIATHHCKOM s3bIke). Bce mepeuncieHHbe
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3JIEMEHTHI Ha3BaHBI B YECTb €BPOMNEHCKIX CTPaH, KPOME:
A) nononwnst; b) repmanus;, B) pyrennst; I') mannanus; /1) panoms.

20) 3anonHUTE MyCThIe KJIETKH PYCCKUMH Ha3BaHUSIMH CIEOYIOLINX 3JeMeHTOB: Ag, Br,

Fe I, O, Sn.

B koMmmuiekTel MOryT OBITh BKJIIOYEHBI 33JaHUsl Ha 3HAHHE TMPAaBUI TEXHUKU
Oe3omacHOCTH PabOTHI C BEIIECTBAMU, HATIPUMED:

21) HauaB aBukeHHE C BEpXHEH JIEBOW KJIETKH U MEPEABUrasiCh IO TOPU3OHTAIN (BIEBO
WIM BIPABO) WM BEPTHKAJIU (BBEPX WJIM BHU3), IPOMIUTE BCE KIETKH TAaKUM O0pa3oM, 4TOOBI
u3 OyKB, TPUBENEHHBIX B KJIETKaX, MNOJYYMJIOCh NPABUJIO O MepaM HPEIOCTOPOKHOCTU
npu OOpAaIIeHNH ¢ XUMUYECKHUMHU PEAKTHBAMIL.

Kang:[as[ KJIETKAa MOXKET UCIOJBb30BATHCA TOJIBKO OJWH pas3.
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22) PeLunTe KpoccBOpf, 3anosfiHAA ero pyCCKUMU Ha3BaHUAMU XUMUYECKUX 3/1IEMEHTOB.
KntoyeBbIM CNOBOM fABNSETCA (DamMUIMA BENIMKOrO PYCCKOrO YYEHOro, OLHOro W3 co3pjaTernei
aTOMHO-MOJIEKY/IIPHOT O YYeHMS.

DC; 2)0; 3)Al; 4N; 5 2Zn; 6)1; 7)P; 8 H; 9)Ph.
2

PasrapaiiTe pebychbl, B KOTOPbIX 3alLNPOBaHbl Ha3BaHWS XUMUYECKUX 3/1EMEHTOB.

5.4. CMWCOK NUTepaTypbl, UHTEPHET-PECYPCOB U APYFUX UCTOUHWUKOB /15 UCMO/b30BaHNS

npun CoCTaBIEHUN 3a,u,aH|/||7| MYHMUUNaNbHOro atana

1 UYypaHos C.C., AembaHoBMY B.M. Xumunuyeckne onvmMnuabl LWKOMLHUKOB. - M.: 3HaHue,
1979.

2. benbix 3.4. MpoBoanMM XnMHYeckyto onuMnuagy. - Mepmb: KHWKHbIA Mup, 2001.

3. ApxaHrenbckas O.B., >XuposB A.WN., EpemuH B.B., JlebegeBa O.K., PewetoBa M.A,,
TepeHuH B.W., TionbkoB V.A. 3aaum BCEPOCCUIACKOW OIMMMMabl LUKOMIbHUKOB N0 Xumumn/
Mop pea. Akag. PAH, npod. B.B. /lyHuHa. - M.: 3k3ameH, 2003.

4. NyHuH B., TwonbkoB U., ApxaHrenbckas O. Xumusi. Bcepoccuiickmne onuMnuaiel. Bein. 1
(MaTb Konew) / Mog pes. akag. B. B. JlyHuHa. — M.: TpocseweHue, 2010.

5  NyHuH B., TwonbkoB W., ApxaHrenbckas O. Xumus. Bcepoccuitickue onumnuagbl. Bobin. 2.

(MaTb Konew) / Mog pes. akad. B. B. JlyHuHa. — M.: TpocseleHue, 2012.
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17.

18.

19.

20.

BerynurenbHble 5k3aMeHbl M OJIMMIIMAABI IO XUMUHU: OMBIT MOCKOBCKOIO YHHBEPCHUTETA.
Yueb. mocobue / H. Kysemenko, B. Tepenun, O. PeokoBa u ap. — M.: H3narenscTBo
Mockosckoro yausepcurera, 2011.

Csuranpko U B., Kucun B.B., Uypano C.C. CraHgapTHbIC aArOPUTMBI PELICHUS

HECTAHAAPTHBLIX XHUMHWYCCKHUX 3aiady: Yueb. mocobue JJI1 TIOATOTOBKHW K OJIMMITHadaM

IIKOJBHUKOB MO XUMUHU. — M.: Xumudeckuit ¢pakyaprer MI'Y um. M. B. Jlomonocosa, M.:
Beictimit  xummueckuii  koyutemk PAH; M.: M3gatensCTBO  (PU3UKO-MATEMATHUECKOH
murepatypel (PU3MATIINT), 2012.

HayuHno-meTonuueckuii ;KypHai «XUMHs B LIKOJIEY.

Ounuknonenus s aeredt. — T. 17. Xumus. — M: ABanTa+, 2003.

Jleencon M. Kak u modemy mOpoHCXOOAT XMUMHYECKHE PEAKLMH. DJIEMEHTbl XUMHUYECKOU
TepMmoanHamuky U kuHetukn. —M.: U/1 «MuTennexT», 2010.

XayctkpodT K., Koncredn 2. CoBpemenHbI kKypce oOme xumuu. B 2 1.: Tlep. ¢ anrn— M.
Mup, 2002.

IToranos B.M., Tarapunuuk C.H. Opranndeckas xumus. — M.: Xumus, 1989.
Opranudeckast xumust. B 2 1. / Tlox pen. H. A. Trokaskunoi. — M.: [Ipoda, 2008.
Kyspmenko HE., Epémun B.B., Ilonkos B.A. Hauana xumuu 1js MOCTYNArOLINX B BY3bl. —
M.: JIabopatopus 3HaHui, 2016.

Epémun B. B. Teoperuueckast u MatemMaTuieckast XUMuUs AJis LIKOJbHUKOB. — M.: MITHMO,
2014.

Epémuna E. A., PeokoBa O. H. Xumusa: CnpaBouHuK IIKONbHUKA: Y4eO. mocodue. — M.:
HspatenbctBo MockoBckoro yausepcurera. 2014.

JucuupH A.3., 3efibmMan A A Ouenp HecraHmapTHble 3amaun no xumuu / Ilox
pen.B.B. Epémuna. M.: MITHMO, 2015.

Hynaes C.@., Xwmypko I'Il, Kabanosa EI., Kazakoea E.®. Kysnmenos B.H,
Oununmnosa C.E., AAuenko A.B. Bonpocs! u 3agauun no obmeil 1 HeOpraHm4eckol XUMUU. —
M.: KnnxHelii fom «Y HuBepcurer, 2016.

Tepenun B.H., Camopykosa O.JI., Apxanrensckas O.B., Ansapu B.B., Unbun M.A. 3anaun
SKCTIIEPUMEHTANILHOTO Typa BCEPOCCHUICKONM OJIMMITHA I IKOIbHUKOB 110 Xumuw / Tlox pen.
akan. PAH, npod. B. B. Jlykuna; ®oun Aunpes MenpanueHko. — M.: Anbda [pusaT, 2019.
MI'Y -— mikone. BapuaHThl 5K3aMEHALMOHHBIX U OJJUMIIMAAHBIX 3aAaHUN 10 Xxumuu: 2019. —
M.: Xumnueckuii ¢pakynsrer MI'Y um. M. B. JlomoHocoBa, 2019 (exxeromHoe usnaHue,

CM. MIPENBbIAYIIHE TOJIBI).

37


http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf
http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf

VIHTepHeT-pecypchl

1 MeTtoanyeckuii canT BCEPOCCMINCKOM o/immMnuabl LLIKONbHMKOB
http://vserosolymp.rudn.ru/mm/mpp/him.php.

2. Paspen «LLIKONbHbIE onMMnuagbl no XUMUN» noptana “ChemNet”
http://www.chem.msu.ru/rus/olimp/.

3. OnekTpoHHas 6MbMOTEKa Y4yebHbIX MaTepuanoB Mo xumuy noptana  “ChemNet”
http://www.chem.msu.ru/rus/elibrary/.

4. ApxuB 334ay Ha noptane «Onumnnagbl 415 LWKONbHUKOB» https://olimpiada.ru/activities.

5. Caiit «Bcepoccuiickas onMmnuaza WKoAbHUKOB B I. MockBe» http://vos.olimpiada.ru/.

6. KOHTAKTbI OTBETCTBEHHbIX 1L, B LUIMNMMK

C noxenaHuvsMM W PeKOMeHZAUMAMW MO BHECEHWKO WCMPaBNeHUA B METOAMYECKME
pekoMeHJaLuMn, a Takxke Mo BOMpocam, KacatOLMMCA COCTaB/IeHUS 3afaHuid, NPoBefeHUs U
NpPoBePKM onvMNuagbl, obpawjaitecb Mo  3nekTpoHHOW noyte  Olga.Arkh@gmail.com
(ApxaHrenbckasd Onbra BaneHtuHosHa) u Doljenko VD@inorg.chem.msu.ru (Jo/mkeHKO

Bnagumunp Omutpuesny).
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MMPUJIO’)KEHUE 1

Ilepuoouueckasn cucmema siemenmog /]. H. Menoeneesa

1 2 | 3 | 4 s | 6 | 7 ] 8 | 9o | 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
3 11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22.990|24.305 26.982128.086]30.974]32.066|35.45339.948
4 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
39.098 140.078 | 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 91.224192.906| 95.94 198.906|101.07|102.91|10642|107.87|112.41 11482118 71|121.75|127.60|12691|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 Y Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
1329113733 13891 178.49| 1809 [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 [**| 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| 140.91 | 144.24 | [145] 15036 | 151.96 | 157.25 | 15893 | 162.50 | 16493 | 167.26 | 168.93 | 173.04 | 174.97
Hx 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
232.04| 231.04 |238.029 | [237] | [242] | [243] | [247] | [247] | [251] | [252] | [257] | [258] | [259] | [262]




IMPUJIOKEHUE 2

INeKMpoOXuMUUecKuil paod HAnPANCeHUIL Memai106

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

M — manopacteopumo (< 0,1 M) H — repactsopumo (< 10 *M) — He CymiecTByeT Wi pasiaraercs BOxoit




HPUWIOXEHMUE 3
Ipumep 3aa61eHuUs YUACHHUKA HA AREIAUUIO U RPOMOKOLA JICIOpU
[Ipencenatento JKIOPU  LIKOJBHOTO/MYHULIUTIAIEHOTO

JTana  BCEPOCCHUHCKON  OJUMIMAABI  LIKOJbHHUKOB

10 XUMHH

damunus, ums, omuecmeo

OT yueHUKa(1IbI) KJjiacca

NOJNIHO€E HA36AHUE 06pa306ameﬂbyoﬁ opcanusayuu

damunus, ums, omuecmeo

3agaBienue
[Ipomy mepecMOTpeTh MO pabOTy, BHIIOJHEHHYIO B Type, 3amada Ne

TaK Kak sl He corjlaceH(Ha) C BHICTABJIICHHBIMHU MHE OajljlaMu B CBSI3U C

obocroeanue NPUHUHBL HECO2TACUA C 8bICMABIE HHBIMU bannamu

20

(mata)

(moamnuce)



MHPOTOKOJI Ne
pPaccMOTpPeHHUs aneIsIuMY Y4aCTHUKA

BCCpOCCHﬁCKOﬁ OJIMMITHAADbI IHKOJBHUKOB IT0 XUMHHU

d)aMMJlM}Z, UM, OMYEeCMB0 NOJHOCMbIO

Yuenuka(1bl) KJiacca

NOJNIHO€e HA36AHUE 06pa306ameﬂbyoﬁ opzanusayuu

MecTo npoBeaeHus

cybvexm Dedepayuu, 20po0

JHara u Bpems

IIpucyTCTBYIOT YIE€HBI XKIOPU:

d)aMMJlM}Z, UM, OMYEeCMB0 NOJTHOCMbIO

Kpartkas 3anuch pa3bsaCHEHUN WICHOB JKIOPH (10 CYTH areJuIsALuH)

Pesyaprar anemnanuu:
1) omieHKa, BRICTABJICHHASI YYACTHUKY OJIUMITHAJIBI, OCTaBJIeHa O€3 N3MEHEHUS,

2) OLICHKA, BBICTABJICHHAA YUACTHHUKY OJIMMIIMAABI, U3BMEHEHA Ha

C pe3ynbTaToM anejusiLuy COTJIaceH (He COTJIaCeH)

NOONUCH 3a6UMENS

YneHnol KOpH

OO noonucy
dHNO noonuce
dHN0O noonuce

d U0 noonuce



