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XAPAKTEPUCTHUKA COIAEP KAHUA MYHULUITAJIBHOI'O 9TAIIA ITO XUMUHN

MyHUIMDIAABHBIM  3Tall OJIMMIMAABI 110 XUMHUU IIPOBOJUTCA B COOTBETCTBUU C
TpeOOBaHMAMHU TpOBeACHUsT BcepoccHiickoil OMMMIIMAABI IIKOJIBHUKOB W TOJOXEHUS 00
OpraHu3alyuy ¥ NPOBEACHUN MYHULMIIAJIBLHOTO dTara.

OnmuMmnuanneie 3afaHusl pa3pabaTHIBAIOT WICHBI MPEIMETHO-METOINYECKONH KOMHUCCHU
PErMOHAJIBHOTO  JTama OJMMIMAAbL.  YKa3aHHBIM dTall  NOPOBOAUTCS B  OOUH  TYp,
MIPOJIOJDKUTENBHOCThIO  3-4  aCTPOHOMHYECKMX Yaca. YYaCTHUKU BBINOJIHAIOT — TOJIBKO
TEOPETUYECKHUE 3a/IaHHUs.

OnuMnuagHple 3aJadyd TEOPETHUECKOTo Typa OOBIYHO OCHOBaHbI Ha Marepuane 4
pa3aesioB XMMHUH: HEOPraHMYECKOH, aHATMTUYECKOM, OpraHn4eckoi u GU3NYECKOM.

W3 pa3gena HeOpraHm4eckol XWMHM HEOOXOAMMO 3HAaHHME OCHOBHBIX KJIaccoB
COCIMHEHU:

OKCHJIOB, KACJIOT, OCHOBAHUH, COJIEH; UX CTPOEHHUS U CBOMCTB; ITOJIYyYEHHUS HEOPTaHUYECKHUX
COEIMHEHUI; HOMEHKJIATYypPhl; IEPUOJUIECKOTO 3aKOHA U ITEPUOANYECKON CHCTEMBI: OCHOBHBIX
3aKOHOMEPHOCTEN B N3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCTMHEHUM.

N3 pa3gena aHaTUTUYECKON XUMHH MCTIOJIb3YETCSl KAYECTBEHHBIN M KOJINYECTBEHHBIN
aHaJIN3 BEIECTB.

W3 paznena oprannyeckoir XuMuu TpeOyeTcsi 3HAaHHE OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUI: aJKaHOB, IMWKIOAIKAHOB, AJIKEHOB, AJIKWHOB, apEHOB, TIaJOTE€HIIPOU3BOIHBIX,
CHUPTOB U (HEHOJIOB, KAPOOHUIIbHBIX COETMHEHUM, KapOOHOBBIX KHUCIOT U UX MPOU3BOJHBIX —
CJIO’KHBIX 3()MPOB, MOJTMMEPHBIX COETUHEHNI; HOMEHKIIATYphl; U30MEPHH; CTPOEHUS, CBOICTB U
CHUHTE3a OPraHUYECKUX COCIUHEHUN.

W3 pa3nena ¢puznyeckoit XUMHUM HYXKHO 3HaTh CTPOEHHE BEIIECTBA: CTPOEHHUE aTOMa U
MOJIEKYJIBI, XUMHUYECKYIO CBSI3b; 3aKOHOMEPHOCTH NIPOTEKAHUS XUMUYECKUX PEAKIIUI: OCHOBBI
XMUMHYECKON TEPMOJAMHAMUKHA U KHHETUKH.

OIMCAHHUE MOAXOJO0B K PA3ZPABOTKE 3AJAHMIA MYHUIUIIAJBLHBIMU
IIMK

[Ipu pa3paboTke ONMMIIHUATHBIX 33aa4 BaXXHYIO POJIb UTPAIOT MedcnpeomMemuble CeA3uU,
MIOCKOJIbKY CETO/IHSI HEBO3MOHO MTPOBOAUTH MOJHOIICHHBIE UCCIIEA0BAHUS TOJIKO B OJIHOM
o0nacTu HaykH, Hen30exHO OyIyT 3aTPOHYTHI CMEKHbIE NUCHUIUIMHBL. 3HAHUS 110 PU3UKE,
OMOJIOTHH, TEOJIOTUH, Feorpaduu U MaTeMaTUKe MPUMEHSIOTCS B PA3IMYHBIX 00JIACTIX XUMHUH.
WuTerpanusi MaTreMaTHyecko COCTaBISIOUICH B 3a/laHuE MO XMMUU, HallpuMep, HU B KOEM
cllydae He yMaJsieT «XMMHYHOCTHY 3aJlauu, a, HA000pOT, CIIOCOOCTBYET PACHIUPEHUIO KPYyro3opa
YYaCTHUKOB  OJIMMIIUAABI, TBOPYECKOMY  Pa3BUTHIO  3HAHUM  IIKOJBHHUKOB.  Takue
«MEXIPEIMETHBIe» 3a7aYdl yCUJIMBAIOT XUMHUYECKYIO COCTaBISIONIYIO M MOKa3bIBAIOT TECHYIO
B3aMMOCBS3b €CTECTBEHHBIX Hayk. OnuMnuaaHas 3ajada — 3TO €AuHOe Iienoe. B Hee BXxoaut
YCIIOBHE, PAa3BEPHYTOE PELICHUE, CUCTEMA OLICHUBAHUS.

YcnoBust OMMMITUAAHBIX 337a4 MOTYT OBITH COPMYIHUPOBAHBI MO-PA3HOMY: YCIOBHUE C
BOMIPOCOM WJIM 3a/laHWeM B KOHIIE (IIPH 3TOM BOMPOCOB MOXET OBITh HECKOJIBKO); TECT C
BBIOOPOM OTBETA; 3a7aua, B KOTOPOMl TEKCT YCIOBUS MpPEphIBA€TCS BOMpPOCAMH (TaK 3a4acTyro
CTpPOSTCS 3a7]a4i Ha BBICOKUX YPOBHSAX OJMMITHA/IBI).

OnuMnuagHbie 331a491 10 XUMUU MOXKHO Pa3JeNiuTh Ha ABE OCHOBHBIX I'PYIIIIbI:
KauecmeeHHbvle, pacuémuvle (KoauyecmeenHbie).

B kauecmeennvix 3a0auax moxet noTpeOoBaThcsi: 00bSICHEHUE SKCIIEPUMEHTAIBHBIX

(dakToB (HampuMep, U3MEHEHHUE IIBETa B PE3yabTaTe PEaKkilii); paclio3HaBaHUE BEIIECTB;
MOJIYy4eHUE HOBBIX COEAMHEHMI; Mpe/ICKa3aHnue CBOMCTB BEILIECTB, BO3MOKHOCTH MPOTEKaHUS
XUMHYECKUX PEaKIINii; OUcaHue, 0ObsICHEHUE TeX WM MHBIX SIBICHUH; pa3/ieJieHre cMecei
BEIIECTB.



Knaccudaeckoit (hopMoii kaueCTBEHHOH 3a1a4u ABJSIETCS 3a/IaHUE CO cXeMaMH (I[eNOYKaMu)
npeBpamieHuil. Cxembl MpeBpalleHUu BEIIECTB MOXHO KIACCH(PUUIMPOBATH CIEAYIOIIUM
obpa3zom:
1) ITo oOBexTam:
a) HEOPraHU4ECKHUE;
0) opraHuveckue;
B) CMEILIaHHBIE.
2) Ilo TunaM miaM MexaHu3MaM peakluil (B OCHOBHOM 3TO KacaeTcsi OpraHMuecKoil XuMum).
3) ITo popme «uernmoukm» (CXeMbl MOTYT OBITh JIMHEHHBIMHU, Pa3BETBICHHBIMH, B BUJIE KBaJpaTa
Wi
JIPYroro MHOTOYroJIbHUKA (TETpadapa, Kyda u T.1.)).
a) /lansl Bce BemiecTBa 0e3 ykazaHUM yCIOBHM MPOTEKaHUs peaKIUil.
0) Bce nnu HekoTophble BelecTBa 3amu@poBaHbl OykBamu. PasHble OYKBbI COOTBETCTBYIOT
Pa3HbIM BEIIECTBaM, YCIOBHSI IPOTEKAHUS PEaKUil HE yKa3aHbI.
(B cxemax cTpenku MOTYT ObITh HalpaBJieHbI B JTI00YIO0 CTOPOHY, MHOT/a JIaXke B 00€ CTOPOHHI (B
ATOM CJIy4ae KaKJI0W CTPEJIKE COOTBETCTBYIOT JIBA PA3JIMYHBIX YPABHEHUS PEAKIUiA)).
B) BemecTBa B cxeme MOJIHOCTBIO WIIM YaCTUYHO 3alIM(pOBaHbI OyKBaMU U YKa3aHbI
YCIIOBHUS MPOTEKAHUS PEAKIINI UITU peareHThI.
r) B cxemax BMecTO BeHIECTB JaHbl JJIEMEHTHI, BXOJSIIME B COCTaB BEIIECTB, B
COOTBETCTBYIOIIMX CTEMEHAX OKUCICHHUSI.
1) Cxembl, B KOTOPhIX OpraHMYeCcKre BellecTBa 3aln(poBaHbl B BUAe OpyTrTo-hopmyit.
Hpyroit ¢opMoil KadyecTBEHHBIX 3ajay SBISAIOTCA 3aJaud Ha OMNHCAHHE XHMHYECKOTO
SKCIEpPUMEHTa (MBICIEHHBIN SKCIIEPUMEHT).
B pacuemnuwix (koruuecmeennwvix) 3a0auax 0ObIYHO HEOOXOIUMBI PACUETHI COCTaBa CMECH
(MaccoBbIil, OOBEMHBII W MOJBHBIM TIPOIEHTHI); pPacueThl COCTaBa pacTBOpa (CIOCoObI
BBIPQXKEHUS KOHLEHTPALMH, MPUTOTOBIEHUE PAaCTBOPOB 3aJlaHHOM KOHLEHTPALMN); PACUYEThl C
WCIIOJIb30BAaHUEM Ta30BBIX 3aKOHOB (3aKOH ABOTraapo, ypaBHeHume Kriameilpona-MenpeneeBa),
BBIBOJl XUMHYECKOM (OpMyasl BeELIECTBA; pacyeTbl MO XUMHUYECKUM  YPaBHEHUSIM
(CTeXHMOMETPUUYECKUE COOTHOLIEHHs); pPAacdyeTbl C UCMOJb30BAaHHMEM 3aKOHOB XMMHYECKOH
TEPMOJMHAMHUKHN (3aKOH COXPAaHEHUs SHEepruM, 3akoH ['ecca); pacueTbl ¢ HCIOJIb30BAaHUEM
3aKOHOB XMMHMUYECKOW KMHETHKHM (3aKOH JeicTBus Macc, npaBwio Baurt-I'odda, ypaBHeHMe
Appennyca). Yamie Bcero oJuMNMUagHbIE 3aJaHHUs BKJIIOUYAIOT B ce0sl HECKOJBKO THUIIOB 3a/1ady,
T.€. ABISIIOTCS KOMOuHuposannvimu. B 3ajaue MoxeT ObITh M30BITOK JAaHHBIX (TOIJA UIKOJbHHUK
JIOJDKEH BBIOpaTh T€ JaHHbBIE, KOTOpble HEOOXOAMMBI Ul OTBETa Ha IOCTABJICHHBIM B 3ajgaue
BOIIPOC).
Metoanyeckue Tpe6OBaHUS K OJMMIIHAIHBIM 32/1a4aM

Conepxanve 3a7aydl JOJDKHO OIUPAThCS HA HPUMEPHYIO HPOrpamMMmy COJEpKaHHs
BcOII cootBercTByromeil Bo3pacTHOM mnapamwienu. B 3agauax HeoOXOAMMO aKTHUBHO
UCIOJb30BaTh pa3jIMYHbIE CIIOCOObI HA3BaHUIl BELIECTB, KOTOpbIE HCHOJb3YIOTCS B OBITY,
TeXHUKe. [ yCIemHOro pemeHus 3ajadd HeoOXOJAMMO HE TOJBKO M HE CTOJIBKO 3HaHHE
(akTHUeCKOro mMarepuasia, CKOJIbKO YMEHHE YYalUXCs JIOTHYECKH MBICIUTh U UX XUMHUUECKast
UHTYHLIHS.
3amaua 10JKHA OBITH MMO3HABATENIbHOMN, OYyIUThH JTHO0OMBITCTBO, YIUBIIATS.
3agaua 10JKHA ObITh KOMOMHMPOBAHHOMN: BKIIIOYATh BOIIPOCH KaK Ka4eCTBEHHOIO, TaK U pac-
YEeTHOTO XapakTepa; >KejaTelIbHO, 4YTOObl B 3ajaye CoJepXKajicsi M MaTepual M3 Jpyrux
€CTECTBEHHOHAYYHBIX JTUCIUIUINH.
3amaua 10JKHA OBITh MHTEPECHA (HE TOJIBKO C TOUKHM 3pEHHUs 3aHUMAaTeNbHOCTH). B Hell nomkHa
ObITh «H3IOMUHKa». [l0 BO3MOXKHOCTH M 3a/laud, M BOIPOCHI JOJDKHBI OBITH COCTaBJIEHBI U
c(OpMYIUPOBAHBI OPUTHHAIBHO.
YcnoBue T0KHO OBITH CPOPMYTUPOBAHO YETKO.
VYcnoBue He MOKET 3aHUMATh OOJIbIIE OJHOW CTpaHMIIBI MeYaTHOro Tekcra. IIpudyeM Bompochl
clieyeT 4YeTKo 0003HaYaTh.
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Bonpocsl 3amaun J0DKHBL OBITH c(OpPMYNIHPOBaHBI YeTKO. Ha OCHOBE BOMPOCOB CTPOUTCS
CHUCTEMAa OLICHUBAHUSI.

Pemenne 3agau. Hanucarp pelieHue 3ajauu HeE Jierde, 4eM CO34aTh CamoO 3aJaHMe.
Pemienue 10KHO OPHEHTHPOBATD MIKOJIBHUKA HA CAMOCTOSITEIbHYIO pabOTy: OHO JIOJDKHO OBITh
pedepara Ha 3anaHHyI0 TeMmy. [Ipu 3TOM npu O1leHKe HEOOXOMMO YUUTHIBATH KOPPEKTHOCTh
IIUTUPOBAHUS, TIOJTHOTY cOOpa MHPOPMAIUK, YMEHHE 0000111aTh, CPABHUBATH, AaHATH3UPOBATH,
JeTaTh BBIBOJBI, Pa3BUBAIOIIMM, OOy4arOmIMM (O3HAKOMHTENBHBIM). BaxHO, 4TOOBI 3amaum
MMEJIM OTPaHMYEHHOE YHCJIO BEPHBIX PELIEHWM, a 3TU pelieHHs] ObLIM HOHSTHBI, JOTMYECKU
BBICTPOEHBI U BKIIIOYAJIU CUCTEMY OLICHUBAHHUS.

Cucrema onennBanms. Ee pazpaboTka - mpoiiecc He MEHEe «IHEPTrOEMKHI U TaKOH ke
TBOPUECKUM, KaK HallMCaHUE YCJIOBMsS U peuleHus 3agadd. CucTeMa OLEHUBAHUS PEIIEeHUs
3a/laud OMHUpaeTcs Ha IMOAIEMEHTHBIM aHanu3. OcoOble CII0KHOCTH BO3HHMKAIOT C BBHIOOpPOM
OIICHHBAEMBbIX 3JIEMEHTOB, T.K. 3aJJaHHsI HOCAT TBOPUYECKUIN XapaKkTep U IyTeH MOTy4eHHs OTBETa
MOXET OBITh HECKOJBKO. TakuM 00pa3om, Iepel aBTOpaMU-pa3pabOTIMKAMU CTABUTCS CIIOKHAS
3a/laya -BBISIBUTH OCHOBHBIE XapaKTEPUCTUKH OTBETOB, HE 3aBHUCSIIME OT IyTeH pEelIeHUs.
Cucrema OLIEHOK JOJDKHA OBITh TMOKOM M CBOJUTH CYOBEKTUBHOCTH MPOBEPKU K MHUHHUMYMY.
IIpu sToM oOHa noJpkHa OBITH 4YETKO JeTepMUHHpoBaHHOW. Kak mnpaBuiio, cocraBisercs
peKoMeHaTeIbHasl cUCTeMa OLEHUBAHUS, YYUTHIBAIOIIAs, MO BO3MOYKHOCTH, MHOroooOpasue
MOAX0JI0B K PELIECHUIO.

Pexomenoayuu no pazpadomke cucmemot OUeHUCAHUA:

1. Pemenus 3aauu JOKHBI OBITH pa30UTHI HAa 3JIEMEHTHI (1Laru).

2. B xax10M 3a1aHuy OaJljibl BBICTABIISIOTCA 3a KayKbIH AJIEMEHT (1Iar) pereHusl.

[Tpruem Oant 3a OJIMH LIAT peUIeHHUs] MOKET BapbupoBaThes OT 0 (pelieHre COOTBETCTBYIONIETO
3JIEMEHTa OTCYTCTBYET WJIM BBIINOJIHEHO MOJHOCTHIO HEBEPHO) J0 MAaKCHMalbHO BO3MOKHOTO
O6amna 3a nmaHHBIA mmiar. Eciau mMmeroTcs OTHeNbHBbIE BEPHO BBIMIOJHEHHBIE YacTH pPELIECHUs
AJIEMEHTA, OLIEHKA JISKUT OT HYJIS 10 MaKCUMaJIbHOTO Oasia.

3. banibl 3a IpaBUIILHO BHITIOJTHEHHBIE JIEMEHTHI PEHICHUS] CyMMHUPYIOTCA.

4. lllaru, neMOHCTPUPYIOIINE YMEHHE JIOTUYECKU PacCy aTh, TBOPUECKHU MBICIUTH,

MPOSIBJIATh MHTYUIMIO OLIEHUWBAIOTCS BBIIIE, YEM TE, B KOTOPBIX TOKa3aHbl OoJjiee MpPOCThIE
yMEHHUs BiiaJieHle (OpMalIbHBIMU 3HAHUSMHU, BBITIOJHEHHE TPUBUAIBHBIX PACUETOB U JIP.

5. CymMMapHBIi 6aiiT 3a Ka10€ 3a/laHne («CTOMMOCTBY KaXKI0TO 3aJaHus) HE

0053aTeNbHO TOJDKEH ObITh OJJMHAKOBBIM.

OMUCAHUE CHEHU®UKA XUMUUYECKOHU OJUMIIHUAABI AJs1
PABPABOTKUTPEBOBAHUI K IMPOBEJIEHUIO
MYHHUIUITAJIBHOT'O DJTAIIA IO XUMHHU B PECIIYBJIUMKE
KAPEJIMA

B MyHununaibHOM J3Tane y4yacTBYIOT MNOOEAMTENH M TPU3Ephl IMIKOJIHHOTO JTama
TEKYILEro yueOHOTOo roja.
Dopma nposedenus MyHUYUNATLHO20 IMaAna

MyHULMNIaNbHBIA  OTAll  OJMMIIMAABI  TPOBOJUTCS HE To3aHee 25 gaexkabps 1o
pa3paboTaHHBIM PErHOHANBHBIMH MPEAMETHO—METOANUYECKUMU KOMUCCUSIMU 3aJaHusaM s 7-11
KJIACCOB C YYETOM METOJAMYECKHX PEKOMEHJALMM LEHTPAJIbHOM METOAUYECKOW KOMHCCHU IO
XUMHH. 3aJaHusi MOTYT OBITh aBTOPCKUMH WJIM BBIOpAHBI M3 JIMTEPATYPHBIX HCTOYHHUKOB. 3a
OCHOBY MOTYT OBITh B3SIThI 33JJaHHsI OJIMMITUA/ TPOIILIIBIX JIET, OMyOIHMKOBAHHBIE B COOPHHUKAX U
Ha UHTEpHET NopTajax (CM. CIUCOK JUTeparypbl, UHTEpHET-pECYpCOB).
Cchuika Ha WUCTOYHMK oOs3aTenpHa. 3afJaHus MYHUIMIAIBHOTO JTama Ienecoo0pasHo
pa3pabateiBaTh A7 4 BO3pacTHBIX mapajuteneit: 7- 8, 9, 10, 11 kmaccel.



Nudopmanmonnas moafepkka MYHHLIUIAIBHOTO dSTama OJMMIIMAAbI 3aKII0YaeTcs B
LIMPOKOM OIIOBEIIEHUH YEPE3 CAUT 00pa30BaTENbHOIO YUPEKICHMSI, COLMANIBHBIE CETU U JPYTHe
cpeacTBa MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, a TaKkKe 4epe3 METOAUYECKHE
oObeIMHEHNS YUYHUTEICH M IperojaBaTesiell e€CTeCTBEHHOHAYYHOTO IHKJIA. MyHHIMIAIbHBIA
stan OJuMIUaAbl 0 XMMUU AJIS CTapLIMX BO3PACTHBIX Napasulesieil jKeIaTesIbHO IPOBOJUTD B
CpokH, ycraHoBieHHble [lopsnkom mnpoBeneHuss BcepoCCUiCKON OJMMITAAABI IIKOJIBHUKOB.
JImUTeNnbHOCTh coCTaBisieT He Oosiee 4 (YeThIpeX) acCTPOHOMHUYECKHMX 4acoB. EcCiM B KOMIUICKT
TEOPETUYECKOT0 Typa BKJIIOYAETCs 3ajada, TpeOyrollasi MbICIEHHOIO SKCIEPUMEHTa, U BPEMs
MIPOBEACHUST Typa, MOXKET OBbITh, YBEIHMUYEHO 110 5 (MATH) aCTPOHOMHUYECKHX YaCOB C YUETOM
BO3PACTHBIX OCOOCHHOCTEH YIaCTHHKOB.

Oco0oe BHMMaHME cleAyeT YACIUTh I ydamuxcs /-8 KJIacCoB OJIMMIIMAJA MO XUMUHU
JOJKHA OBbITh B OOJBIIEH CTENEHM 3aHUMATENIbHOM, 4YeM TpaJuUUMOHHOM: B OTIWYHE OT
KJIJacCM4ecKoi (OpMbI MPOBENEHUS OJIMMIIUAMABI, B JIAaHHOM CJIy4ae PEKOMEHJYETCs WIrpOBast
¢dopma: onuMMmuaza MOXET OBbITh MPOBEIEHA B BUJE BUKTOPUH U KOHKYPCOB XHMHYECKOTO
COJIEpKaHUs, BKIFOYAKOIIUX:

1. snemeHTapHbie JAOOpATOpPHBIE Omepanuu (KTO TOYHEE B3BECUT WJIM HU3MEPUT OO0BEM, KTO
TOYHEE M aKKypaTHee oOTOepeT HEOOXOAWMBIM 00bEeM >KHMIKOCTH, KTO OBICTpO, MPH 3TOM
AKKypaTHO M TOYHO IPUTOTOBHUT PACTBOP 33JaHHOM KOHILIEHTPAllMH WIH PA3LECIAT CMECh HA
KOMITOHEHTHI);

2. IPOCThIE XUMHUYECKHUE OIIBITHI, CBA3AHHBIE C KWU3HBIO: TaAllIEHUE COJBbl YKCYCHOW KHCIIOTOM,
pasiioKeHUEe XJIOpHUJIa aMMOHUSA, W3MEHEHHE IBETa NPUPOIAHBIX WHIAUKATOPOB B KHUCIOH H
mienouHoit cpene. K moarotoBke TypoB st 00ydaromuxcsi 8 KJIAcCOB HEOOXOIUMO aKTHBHO
MIPUBJIEKATh CTAPIIEKIACCHUKOB.

METOJIUKA OLEHMBAHUS BBIMOJHEHHBIX OJIMMIIMAJIHBIX
3ATAHUN

OrnenuBaHue pabOT YUaCTHUKOB MIKOJHLHOTO M MYHHUIIUITAILHOTO ATanoB Bcepoccuiickoit
OJIMMITUAABI TMPOBOAMTCS COIJIACHO CHCTEME OIICHMBAaHMs, pa3pabOTaHHOW MpEAMETHOM
METOUYECKON KOMHUCCHEH (CM. PEKOMEHJAIMU MO pa3pabOTKe CUCTEMbI OLIEHWBaHUA). YIeHbI
KIOPH TIepe/l MPOBEPKOI 3HAKOMSTCS C PEIICHUSAMHU U C CUCTEMOW OIICHUBAHMS, PACTIPEACTISIOT
3a/laHus, KOTOpble OyayT mpoBepATh. [IpoBepka mMpoBOAMTCS Mapoil YWIEHOB XKIOpH. BakHbIM
yCIOBUEM OOBEKTUBHOCTH MPOBEPKHU SBISETCS TO, UYTO OJHA Mapa YJICHOB KIOpU IPOBEpsET
OJIHO M TO K€ 3aJaHue. YUNeHbl KIOpU MPUCTYMAIOT K MPOBEPKE TOJBKO IMOCHE KOIUPOBAHUS
paboT (KoIupoBaHMEM 3aHUMAETCs MPEACTAaBUTENb Opr. KOMUTETa). B cucreMe olleHHWBaHUs
yKa3aH MaKCUMaJbHBIN Oa 3a TOT WIM UHOM 31eMeHT perieHus. [Ipy HemoIHOM WM YaCTHYHO
OIIMOOYHOM OTBETE CTAaBUTCS MeEHbIlee 4uciao OaymioB. Eciu oTBeT HempaBUIIBHBINA, TO 3a
AIIEMEHT pelIeHusl Oaibl He HAYUCISIOTCA. baibl MOTYT HAUUCHSTHCS TaKXkKe 32 OPUTHHAIBHOE
pemienue. Ilpu sTOM Henb3s MpeBBIIATh MAaKCHUMallbHBIM Oamn 3a 3amaHue. OOmias oleHka
pe3ynpTaTa y4YacTHHKA OJUMIMAIbI SBISETCA apuPMETHUeCKOH CyMMOW Bcex Oaos,
MOJIyUEHHBIM MM 3a 3aJlaHusl BCEX TYpPOB OJMMMHAbL. bamibl 3a 3amanust u oOmias cymma
3aHOCHUTCS YJIEHAMH JKIOPU B BEIOMOCTh U BMECTe C paboTaMHu MepeaaeTcs Ha JeKOIMPOBaHUE, a
3aTeM (PUKCHPYIOTCS B HTOTOBOM BEOMOCTH, IO KOTOPOil MOABOISATCS UTOTH OJTMMITHA/IBI.

MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHUE TUISE
BBIMIOJITHEHMSL  OJIMMITHA THBIX JUIS  BBIMTOJTHEHMS
OJINMITNA THBIX 3ATAHUI

JUist THpQXXKUPOBAHUS MaTEpUAIOB HEOOX0MMa KOMIIbIOTEpHAs TEXHUKA, MHOKHUTEIbHAS
TeXHHUKa (JIa3epHbIC MPUHTEPHI U KOMHMPBI) U pacXOJHbIE MaTepuasibl. Martepuansl (yCIOBUSA U
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pELIEHUs ¢ CUCTEMOM OLIEHUBAHHUS) CIIEIyeT Pa3MHOKATh B pacyeTe Ha KaKJ0ro yuyactHuka. s
KaX/JI0TO YYaCTHMKa HEOOXOAMMO pacreyaratb HEepUOJUYECKYI0 CHUCTeMY, TaOHIly
pactBopuMOCTH (mpwiioxeHus: 1 u 2) u ycnoBus 3ajaHuil. Pemienus ¢ cucteMoi OLleHHBAHUS
[I€YaTalTCsad OTIAEIbHO W Pa3aloTCi YYAaCTHUKAM M COIPOBOXKIAIOIIMM TOJBKO IIOCIE
OKOHYAHUS BCEMHM YYaCTHHKAMM TEOpPETHUYECKOro Typa. g BbINOJHEHUS 3aJaHUi
TEOPETUYECKOTO M JKCIEPUMEHTAIbHOIO TYpOB TpPeOYyIOTCS MNPOIITAMIIOBAHHBIE TETPaad B
KIIETKY/TucThl Oymaru gopmata A4, HEOOIBIIION 3amac pydek CHHETo (WU 4epHoro 1Beta). s
paboTHI XI0pH 1 oprromMuTeTa KoMIbloTepHas 1 MHOXKHUTENbHAS TEXHHUKA, Oymara, pydkd CHHHE
U KpacHble (B pacyere MO 2 IIT. HAa KaXKJI0TO 4WiIEHA >KIOpH), KapaHJallu MPOCThIe, HOXKHUIIbI,
CTEIIEPbl U CKPENIKU K HUM, aHTUCTEIUIEPHI, KIESINN KapaHall;

IHHEPEYEHDb CIIPABOYHBIX MATEPHUAJIOB, CPEJACTB CBA3U U
SJEKTPOHHOBBIUNCJUTEJIBHOM TEXHUKH, PASPEIIEHHBIX K
NCIHHOJIB30BAHUIO BO BPEMS ITPOBEJIEHU A OJIMMIINAIbI

e Jlepuoanueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB (MpHIokeHue 1),
e TaOnuua pacTBOPUMOCTH U PAJl HAIPSHKEHUS METAJUIOB (TIPUJIOKEHUE 2),
e VH)XeHEepHBII HENPOTPAMMUPYEMBIN KaIbKYJISATOP.

OBPA3IIBI (ITPUMEPDI) 3ATAHUT

s pazpadorku 3aganuil myHununajabHoro 3rana BOII mo xumum IIIMK mno
XMMHMHU TpeNiaraer HecKOJbKO HAell OJMMIHUAIHBIX 33124, OTHECEHHBIX K Pa3IuYHbIM
TeMaM.

Heopranunuyeckasi Xumusi
01. BapbupoBaHue COOTHOLIEHHMSI KOJUYECTB peardpyrloudx BellecTB, NMPHUBOAsIIEe K
Pa3HbIM pe3yJbTaTaM.

K mpem nopyusim 0,1 M H2SO4 o6vemom 20 ma kaxcoas npununu a) 10 mn 0.2 M KOH, 6) 80 ma
0,025 M NaOH, 8) 30 mn 0,25 M KOH. Paccuumaiime monspHvie KOHYyenmpayuu npooykmos
peakyuu 8 Kaxcoom uz mpex ciyuaes. Yrkaxcume pH cpedvi nonyuennvix pacmeopos (boavuue,
MeHbuLe UU OKOLO 7).

B xonme pemeHus 3To# 3amaum B ciydae a) moiydaercs cpeaHsisi conb K2SOs (pH pactBopa
HelTpasibHBIi), B ciiyyae 0) nmosiyyaercst kucnas coab KHSO4 (3Hauenue pH pactBopa meHblie
7), B ciiydae B) IOJIy4aeTCs, YTO IEI0Yb OCTaeTcsi B M30bITKe (3HayeHue pH pactBopa Ooibime
7). KonnuecTBa MCXOHBIX BELIECTB MOXHO 33]aBaTh MO-Pa3HOMY — 3a/iaBas MAacCOBYIO OJIO
BEIIECTB B CIMBAEMbIX PAacTBOpax WM yKa3blBas Macchl BEIIECTB B pacTBopax. Ecim BMmecTo
CEpHOM KHCIOTHI B3ATh CJa0yl0 MHOTOOCHOBHYIO KHCJIOTY, Hampumep, (ochopHyto, TO B
3aBHCHUMOCTH OT COOTHOILIEHMS MCXOJHBIX BEIIECTB BAPHAHTOB IOJIydaeTCs Topas3io OoJblle:
IPOJYKTaMH MOTYT OBITh Kuciasg coib (auruapodocdar wim ruapodocdar), cpenHss colib
(pocdart), Oydepnsiii pactBop (ruzapocdocdar/aurunpodocdar) wmim pactop ¢docdara u
ocraBIIelcs menoun. BapuanTt pa3paboTku 3TO uaen — NpolycKaHHe Yepe3 BOAY B Pa3HOM
COOTHOILIEHUH

XJIOPOBOJIOPO/Ia U aMMHUAKa.

02. 3axanue Ha ymeHHe HcnoJb30oBaTh Ilepmonmueckuii 3axkon /[.M.MenpaeneeBa aisi
NPeICKA3aHNs TeX UM MHBIX CBOICTB BellleCTB PA3JIMYHbIX 3JIEMEHTOB.

7



Onpenenure Bo3MOKHbIE 371eMEHTHI (X, Y, Z), COEUHEHHSI KOTOPBIX YYaCTBYIOT B CXeMax
MPEBPALLICHUI:

X03+ H20— H2XO0s4

Y203+ HCI —»YClz + H20

Z207+ NaOH —NaZOs4+ H20

a) ecau 3auudposannvl P-21eMeHnbl

0) ecau 3awugposanvt d-snemenmor

3anuwume ypasnenus coomeemcmeyoujux peaKyui.

ﬂcma HenOo4Kd Hpe‘é’pﬁﬂ;(ﬁl?!ﬁ.’
X%XO; #XO_: *)HQX();; ﬁ\KgXO.J

| Y
KMnQ,/H"~

KoXO;

Onpeodeaume saemenm X. Hanuwume ypasnenus coomeememeyiomux peariti.

MoXHO TOCTpPOMTH 3aJjauy Ha «BBIMAJAIOUIMX» U3 OOIIMX 3aKOHOMEPHOCTEH CBOMCTB
COEIMHEHUH TaKUX 3JE€MEHTOB, KaK JUTUMN, Taumid. [Ipuyem, HeoOA3aTeNbHO yJaluics MOKET
00 7THX

CBOMCTBAX 3HATh, BHIBOJ O HUX OH CJIIEJIACT B XOJI€ PEIICHUS 3a/1a4H.

Hasecxy memanna maccoiu 0,5 2 ocmoposcno pacmeopuiu ¢ 50 man 600vi. B nonyuenHwlll
pacmeop nponycmunu u30blmoK 2aza ¢ niomuHocmeio no Heowy 2,2. Ilpodykm evinapunu u
NPOKANUNIU 00 NOCMOSHHOU MACChl 8 UHepmHuol ammocghepe. Macca npooykma cocmasuna 1,07
2. Ilpu pacmeopenuu 51,1 2 neuzgecmmnoco memanna 6 500 mn 10% conanoii Kuciomoi
(niomnocmo 1,01 2/mn) ewvidenunoco 2,8 1 600opoda (u.y.). 3anuwume Gopmyny evicuieco
oKcuoa 3mo2o memaiia.

03. B omuMnmMaaHbIX 321a49aX MOKHO MCII0JIb30BATh “OTBJeKawue” 1anublie. Hanmpumep,
nBeTapacTBopa.

Oxcud memanna ¢ maccosoii ooneu memanna 80% pacmeopsiemcs 6 20% ceproti kuciome ¢
obpazosanuem pacmeopa 20my06020 ysema u 6 24% conamol Kuciome ¢ 00pazoeaHuem
pacmeopa 3ei1eHo20 ysemd. YcmaHosume cocmag oOKcuod, evlgeoume opmyny npooyKma
83aUMOOCUCMBUSL OKCUOA C COJISIHOU KUCIOMOU, eClU U38eCmHO, 4mo 6 Hem codepxcumcs 30,8%
meou u 68,3% xnopa no macce. Hanuwume ypasnenuss coomeemcmesyroumux peakyuii.

3enenas okpacka coeauHenus meau (II) Mmoxker cOuTh ¢ TONKy pemaroniero. B nepBbiii MOMEHT
3TO MPHUBOJUT K YIUBICHHUIO M 3aCTaBISET KPUTUYECKH MOJOUTH K COOCTBEHHOMY pelieHuio. B
npeaaraéMoM BapHaHTe 3aJaHusl JAAaeTcs cOCTaB KoMIUiekcHoro coemuHenus meau (II), dro
npuaaeT o0ydJaroImuii XapakTep 3ajade. 3aJadydl MOTYT TaKKe OBbITh COCTaBJICHBI Ha OCHOBE
XUMHH KOOanbTa, XpoMa, HUKEJIs, MapraHiia.

04. HUcnoab3oBaHMe 3HAHMHA 0 crnenu@UYECKMX CBOHCTBAX OJHOTHUIIHBIX COeJIMHEHHI,
HanpuMep, pa3jiMYHOe OTHOLICHHEe aM(OTEepPHBIX TIHAPOKCHIOB K B3aHUMOACHCTBUIO C
pacTBOpoM aMMHAaKA.

Memann, naxooswuiica 6o 12 epynne IIC pacmeopsiemca 6 conanoti kuciome. Ilpu
83aUMOOeUCmEUU XI0pUOa 5Mo20 Memania ¢ usOblmKOM wenouu o06pazyemcs npo3pauHblil
pacmeop, a npu 000aeleHul K pacmeopy 3mo2o dice XA0puoa uzbblmka ammMuaka eblnaodaem
eeneobpasnbiii ocadok. Onpedenume HeUu3BeCMHbIL MEMALL U 3aNUUIUMe YPAGHEHUs YKA3AHHbIX
8 3a0aue peakyuil.



05. 33}13'{3 MOKeT ObITh MOCTPpoO€HaA Ha TOM, YTO MOKET ObITh MOJIYY€HO HECKO0JIbKO
OTBE€TOB. HaanMep, Pa3HbIC Be€IIECTBA MOT'YT UMETH OAHY H TY K€ MOJIIPHYIO MacCCy:

B neopeanuueckoii kucnome maccoeas oOona Kuciopooa pasna 65,3%. Hanuwume
CMPYKMYPHYIO POPMYIY KUCTOMDL.

B xoze pemienus 3a1aun pemaromnid BBIXOJUT HA MOJISIpHYIO Maccy 98 r/mons. Takas monsipHas
Macca y cepHoil u y oprodochopHoit KHCIOT. Tak ke MOXKHO «3amudpoBaThy CEpOBOJAOPO U
IIEPOKCH]T BOJOPOA, B KOTOPBIX MaccoBasl J10Ji1 BOAOpoJa cocTaBisier 5,88%.

Jpyroil BapuaHT pa3BUTUS HJAEU — 10 OTHOCHTEIILHOM IJIOTHOCTH Tra3a Mo BO3AyXY (BOIOPOILY
WIK JpYroMy Jr000MYy ra3y) ONpeAesuTh MOJSPHYIO MacCy raza U INpeayIoKUTh HECKOJIBKO
(dhopmys BEIeCTB.

3anuwume xumuueckue hopmynbl HECKONbKUX 2308, NIOMHOCHb KOMOPLIX HO 8030VXY
cocmasnsiem 1,1. Hanuwume peaxyuro e3aumooeiicmsust smux 2a3oe opye ¢ opyeom. Onuwiume
UX OKUCTUMENIbHO-80CCMAHOBUMETIbHBIE CEOUCMEA.

MousipHyto Maccy 32 r/MoJib UMEIOT KUCIOPOJ ¥ THAPA3UH.

06. B 3amayax Ha cTpoeHHMe BeLIECTBA MOKHO HCIOJb30BATh 3HAHHME TeOMETPUH s
pacyeTra YHCJa ATOMOB B 3JIeMEHTAPHBIX A4YelKaX KPUCTAJUINYECKUX pelleToK.
Kpucmannuueckas pewemka numus A615emcs KyouvecKkou 2paneyeHmpuposanHou.
Paccuumatime, ckonbko amomo aumusi npuxoOumcst Ha 00HY d1eMEeHMAPHYIO AUEUK).

B 3amade MOXHO 3alpoCHUTh paccuMTaTh PaJUyC aToMa JIUTUS, JUIMHY pedpa slieMeHTapHON
YeWKH, TUIOTHOCTH JINTHUS, METAJUTMUECKUN paguyc.

Opranuyeckasi XuMus
07. B 3agaHusix u300pa3uTh Bce BO3MOKHBbIE H30MepPbl MOKHO 1aTh BelleCTBa, KOTOpPbIe
HMEIOT ONTHYEeCKHE H30MepPhI.

H3z006pazume sce uzomepol cocmasa C4HoCl.
Bcero nomkHO OBITH 5 H30MEPOB.

08. Ucnosab30Banue B 3aiaHUAX OU- ¥ NOJU(PYHKIMOHATBHBIX OPraHHYECKHUX COCAUHECHUI.
IIpu 3TOM TpeOyroTCs 3HAHMS OCHOBHBIX CBOMCTB KJIACCOB OPraHMYeCKHUX BELIECTB.

Hanuuatime ypasrenus peaxyuis:

K2C204 _— H2C204

Y/

C4HgO4



B nmamHOM mpuMmepe HCHONB3YIOTCS 3HAHMSA, 4YTO KapOOHOBBIE KHUCIOTHI cliabee, YeMm
MUHEpAIbHbIE U YTO KapOOHOBBIE KUCIOTHI MOTYT OOpa3oBHIBATh CIOXKHBIE 3(UPHI, KOTOpHIE
BCTYIIAIOT B PEAKLHIO LIEI0YHOIO THAPOJIN3aA.

Ipu corcueanuu 2,25 2 opeanuueckoe eujecmeo X mupoKo pacnpocmpaneHHo20 6 npupooe ,
obpazosanocs 2,64 2 ouokcuoa yenepooa, 0,42 2 azoma u 1,35 2 600b1. H36ecmno, umo X
peazupyem ¢ CONAHOU KUCTOMOU U C 2UOPOKCUOOM Hampus, obpa3ysa conu. Hanuwume
cmpykmypHyio gpopmyny X, Hanuwiume ypasuenus peaxyui. Ilpuseoume uzomep sewecmsa X.

[lo naHHBIM cropaHusi MOXHO BbIMTM Ha (opmyny riaunuHa. M3oMepoM emy sBisercs
HUTPOITAH.

09. B 3aganuax Ha B3aMMHOe BJIMsIHMe (PYHKUHMOHAJBbHBIX IPyNm APyr Ha JApyra mnpu
CPAaBHEHMH KHCJOTHBIX HMJIHM OCHOBHBIX CBOWCTB MOKHO [aTh BellleCTBa, KOTOpbIe
«ONPOBEpPralT» 001Ke 3aKOHOMEPHOCTH.

KCZKOQ CO@()MH@HM@ I’lpO}_ZGﬂﬂem 60.]288 CUJIbHblE OCHOBHblE CGOZZCW!@G — AMMUAK UTU
(CH_%)_%C—ITT—C(CHs)s
C(CH3)

Omeem obocHylime.

Hecmotpst Ha TO, 4TO TpeTwuHble anupaTHYECKUe aMHHBI JIOJDKHBI OBITH 00JI€€ CHIIbHBIMU
OCHOBAaHUSMH, YeM aMMHaK, TpUTPeTOyTUIaMuH ciabee aMMMaka H3-3a BO3HHMKAIOIINX
CTEPUYECKUX 3aTPYAHECHUN.

10. B oaMMnuaaHpIX 321a4aX aKTUBHO HCNOJIb3yeTcs BJIAMAHHE PACTBOPUTEJISA HA MPOAYKT
peakuuu.

3anuwume ypagHeHus XuMuUuecKux peakyuil, onpeoeiume 3auUPPOBAHHbIE Beujecmsd,
VKasicume ycio8us npoOmeKanus peakyuil.

1 mous Ha Ni Cl,
CaC; — X; — > X — > X;—>C:H,0;

B 3aBHCHMOCTH OT PAaCTBOPUTENSA U3 AUTATOTCHIPOH3IBOAHOIO MOIYT MONYHYCHBI MO, aTKEH H

AJIKHH.

11. 3agaym Ha yUIMHEHHUS LENH.

Of'l[)e()e.’[”n?e 3a1[£'"(1)[)()8aHHbI€ eenfecmed, 3ANUMHNAE COOMBEMCMEYIONLE YPACGHEHNUA [)e(ﬂ{'fﬂ“}:
C;H;Cl — C3H;N —= C3H;NO — C3HO; —» C4HO;

B OCHOBY HCHOYKHU IIOJIOKCH CIoco0 YAJIIMHCHUA 1TeNru C HUCIOJb30BAHUC HHUTPUIIOB. B
HO,Z[O6HLIX 3agadax MOXKHO HUCIIOJb30BaTh TaKXKE )IeKap6OKCI/IJ'II/IpOBaHI/Ie o Komn0e.

12. 3agauu, B KOTOPBHIX OKHCJISOT UJIH BOCCTAHABIUBAIOT OPraHN4YecKue BelecTBa.
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Onpec)e.wme 3aumc])p06am:bfe Getiecod, 3anttime CCOmeencmeyiotiie vpasrHeniis peamm?'l:

1 mous H,, Ni
CaCy —» X, —» Xo— C;H0, — CeHp0y

N

JlanHast 3ajaya TMOCTPOEHA HA OKUCICHUM ajKeHa B pa3HbIX YCIOBUSX. Ee MOXHO
BHJIOU3MEHUTH, T00aBUB OKHCIIeHUE aneTwieHa. [Ipu pa3paboTke mogoOHBIX 3aJaHUM CleayeT
oOpainars BHUIMaHHE HA CPEAY, B KOTOPOH MPOUCXOAMT TpeBpalicHne. Tak HUTPOCOSUHCHUS B
KHUCIION cpelle NpeBpallaloTcsl B COJM aMHUHOB, B PE3YylbTaTe€ OKHUCIEHUS albJErHIOB B
[IETIOYHON Cpesie MOMYJIaeTCs COTM KapOOHOBBIX KHCIIOT U T.1.

CO,

dusnyeckas XuMus

13. IIpu pa3pabGorke 3agaHuil ¢ HMCNOJb30BaHUHE JIHepPreTHYeckKuX 3(PPeKToB peakuuu
J0JIZKHOE BHUMAHMe CJIeAyeT yAeaATh HCI0/Ib30BaHNI0 3ak0Ha 'ecca u cieacTBuii U3 Hero.

Ilpu xonoencayuu 9 2 600vl 6vidensemcsa 22 kllxc mennomoel. Paccuumaiime Kkonuuecmeo
meniomsl 3ampadusaemoe Ha ucnapenue 15 2 600bi npu CManOapmMHOM 0A6eHUU.

H3zeecmmubl mennoswvie s¢hghexmoi credyrouux peakyuii.

CoH2e) - 2Cepagum) + H2e); Q = 226,7 xllc/mons, (1)

3C2H2¢) — CeHsp)y O = 631, 1 kloic/monw; (2)

CeHosor) — CeHoe); Q = —33,9 x/[oic/monn. (3)

Paccuumatime mennomy obpazosanusn eazo0opasnoco bensona uz epaguma u 6000pood.

Paccuumaiime suepeuro ceazu C-H 6 CHa, ucnonv3ys credywowue mepmMoxumuyeckue
VPABHEHUsL:

Ceepagum) + 2H2e) — CH4e) + 74,9 llorc (1)

C(am.) — C(epadmm) + 715,0 K,ZZ?!C (2)

2H@m) — H2e) + 433,5 ko (3)

Jlnst penieHust STHX 3a1ad TpeOyeTcsl BIaJIETh MOHATHUSMHU CTaHIAPTHAS TEIUIOTa 0O0pa3oBaHHUs
BEIIECTBA, SHEPIHs CBS3HU, TeIioTa (pa3oBoro mepexona (KUIECHUS, KOHJICHCAIIUU, BO3TOHKU U
T.JL.).

Tennomsi 06pa308aHUsL OP2AHUYECKUX BEUJECTNE 8 PAZHBIX ACPECAMHBIX COCHOSHUAX MONCHO
00CMamMo4HO MOYHO OYEHUBAMb NPU NOMOWU CLedYIOue20 Memood: YUUmvléaemcs 6Kiao
KadicOou YHKYUOHANbHOU epynnvl. Paccuumaiime meniomy 00pazoeanust Memuinponauda, eciu
uzsecmnwl gxnaovt CH (9.2 x/[ic/monv), CH3 (48.5 kl{oc/mons).

y‘{I/ITI)IBaH, YTO B MOJICKYJIC MCTUJIIIPOITIaHa TP MCTUJIBHBIX I'PYIIIIBI U OAHA I'PYIIIIa CH, B UTOIC
MOJIY4YaroT TCIUIOTY 06pa30BaHI/I}I MCTHUIIPOIIAHA.

14. B cuay TOro, 4To pacyeT KHHETHYECKUX IapaMeTPOB TpedyeT 10BOJILHO CJI0KHbBIN
MATeMAaTHYeCKHH anmnapar, 3a1a4¥ 110 KHHETHKeE J0JIKHbI ObITh 1eMOKPATHYHBIMH IS
OoabmmHcTBa yyamuxcs. [Ipu 3ToM padora ¢ IKCIOHEHTAMH /I0JKHA NIPOYHO BOJHMTH B

apceHaJ YYaCTHUKOB OJIUMIIHAAbLI 10 XUMHUH.

Dunepeus akmusayuu HeKOmMopou peakyuu ¢ omcymcmeue kamanuzamopa pasua 80 kloc/mon,
a 6 MpUCymcmeuu Kamaiuzamopa dHepeus aKmueayuu ymeuvuiaemcs 00 3Hauenus 53

11

11



Korc/monb. Bo ckonbko paz eospacmaem cKOpOCMb peakyuu 6 Npucymcmeuu Kamaiuzamopad,
ecau peakyus npomexaem npu 20°C?
3amaua Ha UCIIOJB30BAHNE YpaBHEHHSI AppeHHyca.

15. I[.Tlﬂ 3ala4 HA XUMHUYECKO0€ PaBHOBECHUE CJIEAYECT aKTUBHO UCIO0JIb30BAaTh NPUHIIHIL Je
maTe.]Ibe, a TAKKE IMOHATUHA «PABHOBECHE» H KKOHCTAHTA PABHOBECUSI».

Hanuwume e6vipasicenue 0ni KOHCMAHMbL  INEKMPOIUMUYECKOLU  OUCCOYUAYUU  CEPHUCTMOLL
Kuciomul no émopoti cmynenu. Kax cmecmumcs pagnogecue 8 pacmeope cepHucmou KUciomol
npu

0obasneHul K Hemy HeboIbul020 Koauvecmaa cyibpuma nampus? Omeem obocuylime.

Koncmanma usomepuzayuu nexomopoco eewecmeéa A <= B pasna 0,8. Cmewanu 5 &
sewpecmea A u 10 2 eco uzomepa B. Bviyuciume maccosyro 0onto uzomepa B 6 nonyuenuoul
cmecu. 3agucum iy pe3yibmam om KOIuuecmsed u3omepos 8 UCXOOHOU cmecu?

K xnopuoy scenesa (I11) oobasunu pacmeop podanuda ammoHus 00 006PA308aHUSL OPAHINCEBO20
pacmeopa. Ilonyuennviii pacmeop pazdenunu na mpu npooupxu. Ilepeyio ocmasunu 6 kauecmee
«ceudemensny. Bo emopyro dobasunu xnopuoa sncenesa. B mpemuio dodasunu xnopuoa nampusi.
Onuwume nabo0aembvie sA671eHUs 60 6MOPOU U 8 MPpembell NpooupKe u oavime um 0OO0CHOBaHUe,
ucnonv3ys npunyun Jle lllamenve. 60 6mopoii u mpemuveii npodupKe 60 6Mopou u mpemoell
npooupke

3aIlaHI/ISI, Tpeﬁyloume BBINNOJTHEHHE «MBIC/JICHHOI'0 IKCIICPHUMEHT Q)

16. Jlins1 pemieHusi 3a1a4 JAHHbIX 3aJaHUH TpedyeTcsl 3HAHME Ka4eCTBEHHbIX peakuuili B
OPraHuYecKoil ¥ HeOPraHM4YecKOH XMMHUM.

Kax ooxazamyw, umo enoxoza — smo anvoecuoocnupm? Hanuwume ypasnenus peaxyuil.

Bawm evioan canocenud cocmasa Bal. [Ipeonosicume memoowvl kauecmeenHo2o onpeoeieHus
coCmasa Mot Conu. 3anuuume ypasHeHus peakyuil.

SAJAHUA LA 8 KIIACCOB

HOCKOHLKy C «3aJavaMU Ha NPOLCHTHD» MIKOJIbHHUKU 3HAKOMATCA B KypCC MATEMATUKU TOpa3ao
paHbIc, 4€M C XPIMPICI;’I, H606X0,Z[I/IMO AKTHUBHO IIpCAjiaraTb HMIKOJBbHHKAM HCIIOJIb30BaTh 3THU
SHaHUA I pCHICHUA IIPUKIAAHBIX XUMHUYCCKUX 3a1aY.

B obviunom ammocgheprom 6030yxe, Komopom mvl ObLUUUM, COOEPAUCAHUE Y2IEeKUCTI020 2A3d
cocmasnsiem 0,04 ob6vemnvix npoyenma. Oyenume 00vem YyereKucio2o eaza (8 1),
CcOO0epACaUICS 8 NOMEUWEeHUU, 8 KOMOPOM NPOBOOUMCS ONUMRUAOA (napamempbl HOMEWeHUs.
3aoatime camu).

Buiyuciume obvem 6o30yxa, 6 komopom cooeparcumcs 100 mn yenexucioeo easa.
Omkpvimue 6poH3bl (CNAABbL MEOU C 0080M) CbIZPANO OZPOMHYIO POJlb 8 OC60CHUU MEMAllo8 U
O3HAMEHO08ANI0 COOOU Yenylo 3NoXy uenogedyeckou ucmopuu. Jus YIyuuleHus pasiuidHblxX

Quzuueckux xapakmepucmux K meou u 0108y Nopou 000asnaom u opyeue Memaivl, HO ChIA8
no-npexcuemy Haszvieaiom Opow3zou. Hanpumep, ceunyosas Opomsa codepxcum 25 macc. %
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ceunya 6ceco 5 % onoea. Beiuuciume maccvl c8UHYA, 01064 U MeOu, KOmopvie mpebyemcs
3azpy3umo 6 NIAGUILHYIO Nedb 05 NoJyYeHUs 3 MOHH C8UHYO0BOU OPOH3bIL.

MoryT ObITh pa3paboTaHbI 331a4H HA PUTOTOBJIICHHUE PACTBOPOB, UCIIOJIB3YIOIIUXCS B OBITY, TaK
U pacTBOPOB, NMPOM3BOJMMBIX B HPOMBIIIICHHBIX MacmTabax, Ha pacueT cocTaBa Ta30BBIX
CMecel, TBEPAbIX PACTBOPOB, CAMBIMU SPKUMHU IIPUMEPAMH KOTOPBIX SIBISAIOTCS METALNIMYECKUE
CIUIaBbl. YUMUTBHIBAs, YTO XMMHUIO HAUMHAIOT M3y4yaTh B § Kilacce, Marepuall JJs 3a7ady MOXKET
OBITH B3ST U3 Kypca €CTECTBO3HAHUSI.

OOHUM U3 pacnpoCcmpaHenHbiX HapOOHbIX MEMOO08 JeYeHUsl BUPYCHBIX U OAKMEPUATbHbIX
unpexyuil A6158emcs NOIOCKAHUe 20piia COeHol 80001, 8 KOMOPYIO 000as1eHa NUMbesds cood.
Ilepeuucnume xumuueckue 1eMeHmbl, COOepHCAUUEcs 8 MAKOM pacmeope, eciu Bam uzsecmmbi
Xumuyeckue HAa38anusi NOBAPEHHOU COMU (XI0pUO HAMpUs) U NUMbEBOU COO0bl (2UOPOKApOOHaAm
Hampusi).

Amomul KaKux 371eMeHmo8 co0epHcamcsi 8 600OHOM pacmeope No8apeHHoU conu?

3a)IaHI/ISI OPHUCHTHPOBAHbLI HA 3HAHUEC TpHBHaHBHOﬁ HOMCHKIJIATYpbl, YMCHHUC 3alIMCbIBATH
XUMHUYEcKre (OPMYJIIbI 10 HA3BaHMIO. 3a/1a4ll MOXKHO JOMOJHUTh pacdeTaMHd MacCOBBIX JI0JIeH
COJIBI M COJIH, JINOO PacyeToOM He0OXO0IUMMOTO KOJMYECTBA KOMIIOHCHTOB JIJISl IPUTOTOBJICHHUS
(ukcupoBaHHOTO 00BEMA pacTBOpa (€CIIM U3BECTHBI MAaCCOBBIC JIOJIHN ).

@namanockuti  apucmokpam HAn Banmucm Banm [enomonm 6 XVII eexe nposen nepsoe
uccreoosanue mexanusma pocma pacmenuu. OH 636ecull 3eMll0, 3ACLINANL ee 8 20PUIOK U
nocaous 8 He2o 0epeso. B meuenue HeCKOIbKUX lem OH NOIUBAN 0epeBo, d 3ameM CHO8A 838eCUT
0epeso U 3eMI0 U OOHAPYHCUT, YmMOo ec depesa yeeauyuncs Ha 74 ke. Bec nouevl npu smom
ymenvuunics npumepuo Ha 100 2. Oxcnepumenm Bawn [enbmonma me ocmasun HU y K020
COMHeHUs 8 moM, umo buomacca obpaszyemcs He u3 KOMNOHEHMO8 NOY8bl, a U3 OPY2UX 8eUleCms.
Hazosume 0sa eewjecmea, yceoenue xomopwvix obecneuuno Oepesy HAOOpP OCHOBHOU yYacmu
Maccol.

Bonvwuncmseo okpyswcarowux Hac memaniuyeckux u30enuti U320MOBIeHbl He U3 YUCHbIX
Memannos, a ux cniaeos. Ilpusedume npumepvi Hazeéanuil uzsecmuvlx Bam 5 memannos u 3
Memaniuyeckux cniagos. M3 nepeuucieHnHo2o cnucka (niagneuue, 2opeHue, UCHApeHue,
80320HKA, 2HUEHUe, KpUCMAaiiusayus, OpodiceHue u m.n.) evibepume NPoOYeccovl, KOMopbvle
ABNAOMCA XUMUYECKUMU (M.e. CONPOBOAHCOAIOMCA XUMUYECKUM NpespaujeHuem 0OHUX eujecms

6 opyeue).

Hmeemcs cnucok 2azo8: yenekucavli 2az; KUciopoo, asom; 6000pood, apeon. Hanuuue xaxozo
UBHUX 8 BbIOLIXAEMOM 6030yXe YCMAHABAUBAIOm, Ko20a OyIom uepe3 mpyOouKy 6 uzeecmrkogyio
600y? A Kakoeo uz smux 2azos 6 eviobixaemom Bamu 6030yxe menvuie ece2o?

Te e camble BOIIPOCH MOT'YT OBITh 3alIM(POBAHBI B BUJE PA3JIMUHBIX peOyCOB, 11apaf,
r0JI0BOJIOMOK, KPOCCBOPJIOB U T.JI., @ MOT'YT OBITh BBIJJaHbI B BUJIE TECTOB.

O0HuM u3 nepeblx Memallud4eCKux cniaeos, Komopbsle 4ejl06€eK Haval UCnojlb306antb 6 2]Zy60K012
OpeeHocmu, Aensemcs

A) cmans, B) 6ponza; B) owopaniomunuii; I) yyeyn, JI) nobeoum.

Coedunenue yenepooa, ueparoujee 0CHOBHYIO PO.lb & €20 NPUPOOHOM KPY208OPOMe:
13
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A) yeapuwtii 2az; b) caxca; B) negpmo, I')) meman, J]) yenexucuwiii 2as.
24

Menvuatiwan wacmuya éewjecmaa, AIAIOWAACA HOCUMENEM €20 XUMUYECKUX CEOUCNS,
Hazvigaemcs: A) kpynunka, b) kpucmannux; B) amom; I') monekyna; /) uon.

Camou uucmoti 000U U3 NEePEeYUCIeHHbIX 8 CNUCKE ABIACMCA:
A) 6o0onposoonas; b) poonuxosas; B) doocoesas, I') konooesnas; /[) munepanvhas.

U3 nepeuucieHHbix XUMUYECKUX U PUZUKO-XUMUYECKUX NPOYECCO8 8blOepume makot, 0s
npoeedenus KOmopo2o He mpebyemcs 8biCoKas memMnepamypa:
A) oborcue; bB) npoxanusanue; B) opoocenue; I') cnexanue, /) cnaasnenue.

Vkaotcume npocmoe sewecmeo, Komopoe He s619emcsk Memaiiom:
A) onoso; b) pocgpop; B) pmymu, I') maenuu, /]) meow.

«Pazoupasy monexkynry 600bl Ha uaAcmu, Mbl MOYHO He HAUOeM BHYmMpU Hee HU OOHOU U3
cnedyrowux yacmuy:
A) amomul,; B) sanexkmponst, B) nozumponwi,; I') netimponsi, /) npomomnuwi.

Cpedu nepeuucieHHbIX MemALIUYecKux MAamepuanos, UCNOab3yemblx OJisl U320MOGIeHUs
NpU306bIX MeOaell, HeMmOHO8 U MOHEMHBIX 3HAKO8, CHIABOM A6ISEMCsl
A) 3onomo; B) cepebpo,; B) oponza; I') nuxenw, J]) antomunuii.

CIIMCOK JIUTEPATYPbI, HUHTEPHET-PECYPCOB HW JAPYI'HUX
NCTOYHUKOB /I HUCIIOJNB30OBAHUA IIPU COCTABJIEHUH
MYHHUIUITAJIBHOTI'O 3TAITIA

1. Yypanos C.C., lempsiHoBuY B.M. Xumuyeckue oJIMMIUaIbl MIKOJBHUKOB. — M.: 3HaHmUeE,
1979.

2. benbix 3. /1. [IpoBoguM xumudeckyro onumnuany. — [lepmb: Kavxubiid mup, 2001.

3. Jlynun B., TrwonskoB U., Apxanrenbckas O. Xumus. Beepoccuiickue onuminuazasl. Beimyck 1.
(ITste konen) / Ilox pen. akan. Jlynuna B. B. — I[Ipocsemenune Mocksa, 2010.

4. Jlynun B., TronekoB U., Apxanrensckas O. Xumusa. Beepoccuiickue onummnuansl. Beimyck 2.
(ILatp xonen) / [lox pen. akaz. Jlynuna B. B. — IpocBemenne Mocksa, 2012.

5. Bamaunm Bcepoccuiickol OMMMIIMAILI IIKOJBHUKOB Mo xumuu/ Ilox oOmel pemakuuei
akagemuka PAH, npodeccopa B.B.JIynuna / O. Apxanrensckas, 1. TronskoB, A. XKupos u ap.
— Dk3ameH Mocksa, 2003.

6. BerynuTenbHble 5K3aMEHBl M OJIMMITUAABI 10 XUMHH: OMNBIT MOCKOBCKOTO YHHBEpPCHUTETA.
YueOHoe mocobue / H. Kysbmenko, B. Tepenun, O. PepxkoBa u ap. — HM3garenbcTBo
Mockosckoro YHusepcutera Mocksa, 2011.

7. Xumusi: GopMysbl ycriexa Ha BCTYMHUTENbHBIX dk3aMeHax. YueOHoe u3aanue / H. Ky3pmenko,
B. Tepenun, O. Peixosa n ap. — Hayka Mocksa, 2006.

8. «XuMus B IKOJIE» - HAYYHO-METOANYECKUH KypHaI

9. DHuukIoneaus A aereit, Apanra+, Xumus, T.17, M: «ABanta+», 2003.

10. O6mas xumus. [lox penakuueit npogeccopa C.d.[lynaesa. 3ganue 2 ucnpasiieHHOE /

I'. XKmypko, E. KazakoBa, B. Ky3nenos, A. fnenko. — WM3natenbckuid 1neHTp AkaaeMus
Mockaa, 2012.

11. Ilpaktukym mo oOmeit xumun: Y4eb. mocobue mns cryaeHtoB By3oB / Ilox pen. C.O.
HyHaeBa. -YueOHUK. — 4-e u3a., nepepad. u gon. — (Knaccuueckuii yHUBEpCUTETCKUN YyUeOHHUK)
/H. AGpambrueBa, JI. AzueBa, O. Apxanrensckas u ap. — M3a-Bo MI'Y Mockaa, 2005.
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12. Xummsa. 11 xmacc. [lpodunbHelid ypoBeHb. Y4eOHHMK Uit 00II€00pa3oBaTeIbHBIX
yupexaenuii / B. Epemun, H. Ky3emenxo, B. Jlynun u np. — poda Mocksa, 2013

13. Xummsa. 10 xmacc. [IpodunbHelii ypoBeHb. Y4eOHHK Uit 00II€00pa3oBaTeIbHBIX
yupexnaenuii /B. Epemun, H. Kyssmenko, B. Tepenun u np. — Ipoda Mocksa, 2013

14. Xumudeckast sHOMKIONEAUI B 5 T. — M: «CoBeTcKas dSHIIUKIOIeans», 1988-1998.

15. Jleencon U. Kak u mouemy mpouCXOAsIT XUMHUUECKUE PEAKIIMHU. IJIEMEHThl XUMUUYECKON
TepMmoauHamMuku U kuHetuku. — MJI Uuremnext Mocksa, 2010.

16. Csutanbko U.B., Kucun B.B., Uypano C.C.. CranaapTHble aqrOpUTMbl pPELIECHUS
HECTaHJaPTHBIX

XUMHUUECKHX 3a1ad - http://www.chem.msu.ru/rus/school/svitanko-2012/fulltext.pdf

17. Kpectununa A.H. 3agaun mo xumun. Her Huuero npore. 8—11 kmacc. M.: I'emxkep, 1998, 92
C.

18. Hukepcon P., I'peit I'., Xeitt J[>k. OcHOBHBIE 3aKOHBI XUMUH, B 2 T. MockBa: «Mupy, 1982.
19. Xayctkpodt K., Koncrebn 3. CoBpemenHblli Kypc obmel xumuu. B 2-x tomax. Ilep. c
anria.— M.:Mup, 2002.

20. ®pumanta M. Xumus B nefictsuu. M.: Mup, 1991. Y. 1,2

21. Teupacenn A.A., Kopk B.A. Mb1 uszyqaem xumuto. Kuura juist ygamuxcs 7-8 ki1, M.:
[Ipocsemnienue, 1988.

22. IloranoB B.M., Tarapuaunk C.H. «Opranndeckas xumus», M.: «Xumus», 1989

23. Opranuyveckast xumus / o pea. H.A. TrokaBkuHO# B ABYyX Tomax, M.: «/Ipoday, 2008

HNuTepHeT-pecypcebl:

DNEeKTPOHHBIN MPAKTHUKYM IS TOATOTOBKH K onumIiinaaam (aBropsl EmenssHoB B.A., nsuna
M.A., KoBanenko K.A.) http://www.niic.nsc.ru/education/problem-book/

Pasnen «OnumMmnuaabsl mkoasHUKOBY moprana “ChemNet” — http://www.chem.msu.ru/rus/olimp/
DneKkTpoHHas OMOIMOTeKa YIeOHBIX MaTepPHUAIOB TI0 XUMHUH TTOPTaJIa
“ChemNet”http://www.chem.msu.ru/rus/elibrary/

ITopran Beepocceuiickoit onumImia sl MKOIBHUKOB. Xumus — http://chem.rosolymp.ru/

ApXHMB 3a71a4 OJIUMITAA]T, BXOAIIUX B TiepeueHb MunoOpuayku PD
http://mirolympiad.ru/questions-archive/
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NPUJIOKEHUSA

NEPUOOANYHECKASA CUCTEMA 2MMEMEHTOB O. U. MEHOENEEBA

[Ipunoxenune 1

16

1 2 3| 4 | 5 | e | 7 [ 8 | o | 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 | 9,0122 10,811 (12,011 | 14,007 | 15999 | 18,998 | 20,180
3 11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9897 | 24,3050 26,982 | 28,086 | 30,974 | 32,066 | 35453 | 39,948
4 19 20 21 22 23 24 25 26 27 28 29 30 ki | 32 33 34 35 36
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39,0983 | 40,078 | 44,9559 47,867 | 50,9415 | 51,9961 | 54,9380 | 55,845 | £8,9332 | 58,6934 | 63,546 | 65,39 | 69,723 | 72,61 | 74,922 | 78,96 | 79,904 | 383,80
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 Te Ru Rh Pd Ag Cd In Sn Sh Te I Xe
85,4678 | 87,62 | 88,9059 91,224 | 92,9064 | 9594 |98,9063 (101,07 | 102,9055| 106,42 | 107,868 | 112,411 | 114,82 (11871 | 121,75 | 127,60 |126,905| 131,29
] 85 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 Hy Tl Pb Bi Po At Rn
132,9054 | 137,327 | 138,9055 178,49 | 180,9479 | 183,84 | 186,207 | 190,23 | 192,217 | 195,078 | 196,966 | 200,59 | 204,383 | 207,2 (208,980 | [209] | [210] | [222]
7 87 88 89 * 1104 105 106 107 108 109 110 111
Fr Ra Ac Rf Dh Sg Bh Hs Mt Ds Rg
[223] [226] [227] [261] | [262] [263) | [264] | [265]) | [268) [271] | [272]
* 58 59 60 61 62 63 64 65 66 67 68 69 10 71
Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
140,116 | 140,90765 | 144,24 [145] |150,36 | 151,964 | 157,25 | 158,92534 | 162,50 | 164,93032 | 167,26 | 168,93421 [ 173,04 | 174,967
e 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
232,0381 [ 231,03588 | 238,0289 | [237] [242] | [243] | [247] [247] [251] [252] [257] [258] [259] | [262]
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Li, Rb, K, Cs, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Pb, (H), Bi, Cu, Hg, Ag, Pd, Pt, Au

INEKTPOXUMWYECKNN PAOL HANPAXEHWWA METANNOB

PACTBOPMMOCTbL CONEN, KWCNOT MW OCHOBAHWW B BOAE

Hpunoxenune 2

AHHOH

KATHOH

OH

NO;~

F

Cclr

Br

I

S*

SO;>

SO/

CO;>

Si0;>

w
e
3

CH;COO

H+

H

NH,

K+

Na®

< o=

a=H aw]

Ag+

+
Ba’

C aZ+

M g2+

T|T|T

+
Zn?

R|7|Y|(R|Z|=|w|T|T

unll ol Runll Fanll Bunll s o0 e vl ool v

2+
Cu

C 02+

T|Z| |||~

T|o|Z|Z|TZ|=|e|w|ow

unll Janf funll bun) Raull funll Junh Re=N lavl fa~) Ry

T

Hg*

Pb2+

+
Fe’

a=l Bu ol Runll Ra]

anl funf anfl fu o o ofl Rusll <l I fla vl Bunfl K vl Ravl Ravll Rsw

any jun

any fun

F e3+

A]3+

+
cr

Sn2+

g=Jia~Niavdia=l o=l Ravl Ha=l iavl av] Ravi Anvl Bavl Ravl Ravl Rawl Buvl Bav] Ry

+
Mn?

an Ranfl Ranll Fanll Ranll Fundl Ran

-

TITZ(Z|IZ ||

gl lavl lavl lavll lavll Ravll - Ravl favl Ravl Rl Ravl Ravl vl Banll Ravl Ravl Bavl Rav

o|d|w|o|w|=|Z|Z|9|T|~|o|T|m|T|=|T|T|T

T(Z|o|o]|!

v|(w|w|o|(w|=|T||o||= ||| |=|m ||~

any juu) jany jan) jauy juny jan) juny juny jan] jany juny Jany Jany juul Revl havll Revll Rav

=l ls=] la=l @l la=ll Ra=l favl Ravl ol Ra=l Ravl Racl Recl Ravl IOl Levl Rnvll Bavll Law

P — pactBopumo M — masiopacteopumo (< 0,1 M) H — nepactsopumo (< 107 M)
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— — HE CYIUECTBYET UJIH Pa3/IaraeTcs BOAOH
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