[punoxenne 20 k npukazy
ynpasJieHus1 00pa3oBaHuA
Ne545 ot 29. 08..2018 1.

BCEPOCCHUMCKAS OJIMUMITUAJIA IIKOJbHUKOB IO XUMUH

METOANYECKHUE PEKOMEHJALIUUA 11O MPOBEJEHUIO HIKOJIBHOT'O 3TAIIA
BCEPOCCHUMCKOM OJIMMITUAJIBI IIKOJbHUKOB 110 XUMUWH B 2018/2019
YYEBHOM IOy

Hoggplii OckoJ, 2018 r.



OriaaBiienue

HpHHHHHbI COCTaBJIEHHS OJIMMIIMAAHBIX 3aJaHUH U (l)OpMHpOBaHI/IH KOMIIJIEKTOB

OJIMMITHAHBIX 32/IaHUM /I HIKOJBLHOI0 JTamna 3
ConeprxaHue OTUMITHATHBIX 3aJaHni ydamuxcs 9-11 kimaccos 3
[Toaxonpl K pa3paboTKe OJIMMITHATHBIX 3aJaHUN 4

MeToANKA OLEHUBAHNSA BLINOJIHEHHBIX OJTMMIMAAHBIX 3aJaHU i 7

MaTepI/laﬂbHO-TeXHI/I‘IeCKOQ odecneyenue JIJIS1 BBINMOJTHEHUS OJIMMIIMAAHBIX 3aJaHUH 8

Hepeqem, ClIpaBOYHBLIX MAaTE€PUAJIO0B, CPEACTB CBA3H U 3ﬂeKTpOHHO-BBI‘IHCJ’IHTBJ’[LHOﬁ
TEXHUKH, PA3PCHICHHBIX K MCITOJb30BAHHUIO BO BPEMSA IIPOBECACHUSA OJTUMITHA/ABI 8

IIpumepsbl 32124 TEOPETHYECKOT0 M IKCIIEPUMEHTAJIBHOI0 TYPA € Pa3BePHYTHIMH pPellleHUAMH
U CHCTeMO# OLleHMBAHUS 8

Oo0Opa3ubl (mpuMepbl) 3aJaHUI 11

CHI/ICOK J'H/ITepaTypI)I, I/IHTepHeT-pGCprOB Hu I[pyrI/IX NCTOYHUKOB IJIA UCIIOJIB30BAHUS HpI/I
COCTABJIEHUU 3aJ[aHNI IKOJHLHOIO JTamna OJUMINAIbI 14 29



IpuHIMNbI cOCTaB/JIEHUA OJJUMIIMAAHBIX 32/1aHUI U (POPMUPOBAHUA
KOMILJIEKTOB OJIMMIIMAAHBIX 3aJaHUM /IS IIKOJbHOI0 JTamna.

3ajaHusi OJIMMIIMAJbI IIKOJBHOIO 3Tama MOTYT OBbITh aBTOPCKMMH WM BBIOpDAaHBI U3
JUTEPAaTypHBIX MCTOYHHMKOB. 3a OCHOBY MOTYT OBbITh B3ATbl 3a/laHUsl OJUMIIHNAJ MIPOIUIBIX JIET,
ONMyOJMKOBaHHbIE B COOpPHUKAX M Ha MHTEPHET MOpTajax (CM. CIHMCOK JIMTeparypsl, MHTEepHeT-
pecypcoB). Ceovlika Ha uCmMOUYHUK 00A3amenbHa. 3aaHUs IIKOJIBHOTO ATama IelecooOpa3Ho
paszpabaThiBaTh s 4 BO3PACTHBIX Mapaylieneil: mKoapHbIN dTanm — 5-8, 9, 10 u 11 wmaccer. [ns
KaXKJI0M napasuienu pa3padaTbiBaeTCs OJUH BapHaHT 3a/laHuM.

HkonpHbIN 3Tant OIUMIINAABI 10 XUMHHU TIPOBOJUTCS B CPOKHU, ycTaHOBJIEHHbIE [lopsiakom
npoBeneHuss BcepoccuiCKol  OJMMMIMAAbl  IIKOJBHUKOB. JUJIMTENBHOCTh IIKOJIBHOIO 3Tama
cocrapisieT 45 — 90 muHyT. B KauecTBe SKCIEPUMEHTAILHOTO Typa Ha IIKOJBHOM JTame B
KOMILJIEKT TEOPETUYECKOro Typa JOJDKHA ObITh BKIIOYEHA 3ajada, TpeOyrolias MbICICHHOIO
AKCIEPUMEHTA.

Jas yyamuxest 5-8 kiaccoB onuMIuana 1mo XMMHUHU JOKHA OBITH B OOJBIICH CTENEHU
3aHMMATEJIbHOM, 4YeM TpaJWLMOHHOW: B OTIMYME OT KJIacCHYeCKOo (opMbl MpoBEACHUS
OJIUMITUAbI, B JAHHOM ClIydae PeKOMEHAYeTCs TeCTOBas, UTpoBasi popMa: OJIMMIINAAA MOXKET OBbIThH
IIpOBeJIeHa B BUJE BUKTOPUH U KOHKYPCOB XMMHUYECKOIO COIEP KAHMSIL.

CodepotcaHue oa1umMnuadHbIixX 3adaHull yyawjuxcs 9-11 kaaccoe

OnuMmnuaaHble 337a44 T€OPEeTHYEeCKOro Typa OCHOBaHbI Ha MaTtepuaie 4 pa3fesoB XUMHUU:
HEOPraHMYeCKOM, aHAJIMTUYECKOW, OpraHMyYecKkol u ¢usnyeckoil. B copepxkaHuu 3amad Moryr
COJIEPXKAThCS BOMPOCHI, TPEOYIONTHE OT YIACTHUKOB CIEAYIOMINX 3HAHUN U YMEHUM:

W3 pa3gena HeopraHm4eckoil XUMUU:

- HOMEHKJIaTypa;
- CTpOCHI/Ie, CBOﬁCTBa 1 METObI HOHy‘IeHI/IH OCHOBHBIX KJIACCOB COCHHHGHHI)'IZ OKCHIOB, KHCJIOT,
OCHOBAaHHUIH, COJIEH;

- 3aKOHOMepHOCTI/I B UIBMCHCHUU CBOI>’ICTB QJICMCHTOB U UX COGI[I/IHGHI/II\/'I B COOTBCTCTBUHU C
MEPUOANIECCKUM 3aKOHOM.

W3 pa3gena aHAIUTUYECKON XUMUU:

- KQUCCTBCHHBIC PCAKIIMU, UCIIOJIb3YIOIIHUECC IJIA O6H3py>KCHI/I$I KaTHuOHOB 1 aHHOHOB
HEOPraHMYECKUX COJIEH;
- IPOBCACHUC KOJIMYCCTBCHHBIX PACYCTOB 10 YPABHCHUAM XUMHNYCCKUX peaxuuﬁ;

- UCITIOJIb30BAHNEC JAHHBIX 10 KOJIMYECTBCHHOMY aHAJIN3Y.



W3 pa3zaena opraHnyeckor XUMHUH:

- HOMEHKJIaTypa;

- U30MEPHH;

- CTPOEHUE;

- MOJIy4Ye€HUE U XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHMYECKUX COSTMHEHUN (TKAHOB,
[IUKJIOATIKAHOB, aJIKEHOB, aJIKWHOB, aPEHOB, TaJIOT€HIIPOU3BOIHBIX, AMUHOB, CITUPTOB M ()EHOJIOB,
KapOOHMIBHBIX COCTMHEHHH, KAPOOHOBBIX KHCIIOT, CIIOKHBIX 3(DUPOB, TIENTHIOB);

W3 paznena pusndyeckoil XUMHUK:

- CTPOCHHUEC aTOMOB MU MOJICKYII,

- TUIIbI U XapaKTCPUCTUKHU XUMHYECKOH CBA3H,

ITodxo0v1 K paszpaGomke 0AUMNUAOHBIX 3a0aHUll

[Ipu pa3paboTke OMMMMIUAAHBIX 33/1a4 BAXKHYIO POJIb UTPAOT MeHCHpeoMemHbvle C8s3U,
IMOCKOJIBKY CEroJHsd HCBO3MOXXHO IIPOBOJUTL ITOJTHOLCHHBIC HCCICAOBAaHHA TOJIBKO B O)IHOI\/’I
obyacTi Haykd, HEM30€XKHO OyIyT 3aTPOHYTHl CMEXKHBIC IUCIMIUIMHBI. 3HAHUS 1O (PHU3HKE,
6I/IOJ'[OFI/II/I, reoJjioruu, reorpa(i)m/l U MAaT€MaTUKEC IMPUMCHAIOTCA B PA3JIMYHBIX 00JIaCTSIX XUMHH.
I/IHTCFpaHI/Iﬂ MaTeMaTH4eCcKOi COCT&BJ’ISII—OHIG?I B 3aJaHUC 110 XMMHUHU, HAIIPUMEP, HU B KOCM CIIy4dac
HE yMasIeT «XUMHUYHOCTH» 3a/Jaud, a, HAaoOOpOT, CIOCOOCTBYET PaCIIMPEHHIO KpPyrosopa
YYaCTHHUKOB OJIMMIIUA/Ibl, TBOPYCCKOMY Pa3BUTHUIO 3HAHWH ITKOJILHUKOB. Takmue CMEKITPECAMETHBIC)
3aa4i  yCHJIMBAIOT XUMHUUYCCKYIO COCTABJIAIOIIYIO MW IMOKAa3bIBAIOT TCECHYKO B3aWMMOCBA3b
CCTCCTBCHHBIX HAYK.

OnumnuagHas 3a1ada — 3T0 €AMHOE 11eoe. B Hee BXOuT ycjioBHe, pa3BepHyTOe
peuaieaue, CHCTeMa OCHUBaHU .

Ycj0BUSI OJMMIMAIHBIX 334249 MOTYT ObITb C(OPMYIUPOBAHBI MO-Pa3HOMY: YCJIOBHE C

BOIIPOCOM WJIM 33JJaHHEM B KOHIIE (IIPU 3TOM BOIIPOCOB MOXKET ObITh HECKOJIBKO); TECT C BHIOOPOM
OTBETA; 3aJ1a4a, B KOTOPOIl TEKCT yCIOBUS IPEPHIBAETCS BOIPOCAMHU.

OnuMmnuagHple 3a/1a44 110 XUMUU MOKHO Pa3/IeUTh Ha TPU OCHOBHBIX I'PYIIIbI:

KauecmeeHHble, pacuémuble (KOau4ecmeeHnble) U IKCnepUMEeHmaibHble.

B kauecmeennvix 3a0auax moxxer noTpeOOBaTHCSA: OOBSCHEHHE SKCIIEPUMEHTAIbHBIX
(akToB (HampuMep, U3MEHEHUE [[BETA B PE3yJIbTaTe PEAKIINH); PACIIO3HABAHHE BEILIECTB;
[IOJIyY€HUE HOBBIX COEIMHEHUH; IpEJICKa3aHHE CBOWCTB BEIIECTB, BO3MOKHOCTH MPOTEKaAHUS
XMUMHMUYECKUX PpEeaKlUi; omucaHue, oObSCHEHHE TEX WM HUHBIX SBJICHUI; pa3jelieHue cmeceu
BemecTB. Kiaccmueckoit ¢GopMol KadyeCTBEHHOM 3ajaud SIBJISETCS 3aJaHHE€ CO CXeMaMu
(uenmoukamu) mnpespauieHuil. (B cxemax cTpeinku MOryT ObITh HalpaBi€Hbl B JIOOYIO CTOPOHY,
MHOTJa Jake B 00e CTOpOHBI (B 3TOM cCllydae KaKJOH CTpEJKEe COOTBETCTBYIOT IBa Pa3IMYHBIX
ypaBHEHHUs peakiuii)). Cxembl MPEeBpalICHU BEIIECTB MOXKHO KiIacCH(UIMPOBATH CIEAYIOIIMM

obpazom: 4



1. Ilo obwvexmanm:
a. HEOPraHUYecKue;
b. opranmueckue;
C. CMEIIaHHBIE.
2. 1o ¢oopme «yenouxku» (cxemovl mo2ym 6bimv NUHENHbIMU, PA36EMENEHHbIMU, YUKTUYECKUMU,).
3. Ilo obvemy u muny npedocmasieHnou ungpopmayuu
a. Jlansl Bce BemiecTBa 0€3 yKa3aHWM YCIOBUN MPOTEKAHUS PEAKIIUM.
b. Bce nnu HekoTopble BemiecTBa 3amuppoBanbl OykBaMu. PazHbie OyKBbI
COOTBETCTBYIOT Pa3HbIM BEIIECTBAM, YCIOBUS MPOTEKAHUS pEaKLUi HE YKa3aHBbl.
c. BemecrBa B cxeme MOTHOCTHIO WIIM YaCTUYHO 3aiu(poBaHbl OyKBaMU U yKa3aHbI
YCIIOBUS MTPOTEKAHUS PEAKIUI UM PEareHThl.
d. B cxemax BMecTO BEUIECTB JIaHbl 3JIEMEHTHI, BXOISAIIUE B COCTaB BEIIECTB, B
COOTBETCTBYIOIIUX CTEIEHAX OKUCICHUSI.
e. (CxeMbl, B KOTOPBIX OPraHUYECKHE BEIIECTBA 3alIM(PPOBaHbI B BUJIE OPYTTO-POPMYII.

Hpyroit ¢opmMoil KadeCTBEHHBIX 3a7ad SBIAIOTCSA 3aJa4d Ha OIMHCAHUE XUMHUYECKOTO
SKCIEPUMEHTa (MBICICHHBI HKCHEPUMEHT) C YKa3aHUEM YCJIOBHHM NPOBEIACHMS pPEaKUUH U
HaOJII0IeHU .

B pacuemmnuix (konuuecmeennwix) 3adauax oObIvHO HEOOXOAUMBI PACUEThl COCTaBa CMECH
(MaccoBbIfl, 0ObEMHBIN M MOJIBHBIM IMPOIEHTHI); pacueThl COCTaBa pPacTBOpa (IPUTOTOBJICHHE
pPacTBOPOB 3aJIaHHOM KOHIICHTPAIMH); PAaCUeThl C HCIOJIB30BAHMEM Ta30BbIX 3aKOHOB (3aKOH
ABoranpo, ypaBHeHue Kianeiipona-MeHeneeBa); BBIBOJI XUMHUYECKOW (OPMYIIBI BEIIECTBA;
pacueTsl 10 XUMUYECKUM ypaBHEHUSM (CTEXMOMETPHUUECKUE COOTHOILICHNUS).

Yame Bcero oJIMMIUAAHBIE 3aJaHUsl BKJIOYAIOT B ce0d HECKOJIbKO THUIIOB 3ajay, T.€.

SIBIISIIOTCSL KOMOUHUpPOBaHHbIMU. B 3amaue MoxkeT OBITE M30OBITOK HJIH HEOOCTAaTOK JaHHBIX. B

cj1ydac H30BITKA IIKOJIBLHUK JOJIXKEH BI)I6paTB TC HTAaHHBIC, KOTOPLIC HGO6XO)II/IMI)I JJIs1 OTBE€TA Ha
IIOCTaBJICHHBII B 3aaa4€ BOIIPOC. B CJIyda€ HCAOCTaTKa JaHHBIX, ITKOJbHUKY HCO6XOI[I/IMO IIOKa3aThb
YMCHHUC I10JIb30BaTbCAd HMCTOYHHKAMU cnpaBquoﬁ I/IHq)OpMaIII/II/I U HU3BJICKAThb H€O6XO)II/IMBIG JJIA

pPEIICHNA JaHHBIC.



Memoouueckue mpedosanus K 01UMRUAOHBIM 3A0AUAM.

CopepxaHue 3a7auyd JOJKHO ONMUPATHCA HAa MPUMEPHYIO Iporpammy conep:kanus BcOIL
COOTBETCTBYIOLIEH BO3PACTHON MapajlIeiu.

B 3agauax HEoOXOIMMO aKTHBHO MCIOJIb30BaTh PA3JIMYHBIE CIOCOObI Ha3BaHUM BELIECTB,
KOTOPBIE UCIIOJIb3YIOTCS B OBITY, TEXHUKE.

Jjig yCcTIemHOTO peleHus 3aJaui HeoOX0JMMO HE TOJIBKO 3HAaHME (DaKTHMUEeCKOro MaTepuara,
CKOJIBKO YMEHHE yJalUXCsl IOTHYECKH MBICIIUTh U UX XUMUYECKask MHTYHIIHS.

3asaya 10JKHA ObITh TO3HABATEIBLHOM, OYUTH JIFOOOMBITCTBO, YAUBIISATH.

3anaya J0KHA ObITh KOMOMHMPOBAHHOW: BKJIIOYATh BOMIPOCHI KaK KAau€CTBEHHOI'O, TaK U
pacueTHOTO XapakTepa; »eJaTelbHO, 4TOObl B 3a7aue coJepXajics M MaTepuaq U3 APYyrux
€CTECTBEHHOHAYYHBIX JIUCLIUIUIMH.

3anaya J0/pKHA OBITh MHTEpecHa (HE TOJIbKO C TOYKM 3pEHMs] 3aHMMaTelnbHOCTH). B Heit
JOJIKHA OBITh «M3IOMUHKa». I10 BO3MOKHOCTH U 3a7jaud, U BOIIPOCHI JOJDKHBI ObITh COCTaBIIEHBI U
chopMyIupOBaHbl OPUTHHAIIBHO.

VYcnoBue 3a1aun He JOHKHO 3aHUMATh O0JIbLIE OJJHOW CTPAHHULIBI IE€YaTHOTO TEKCTA.

Bormpocsl k 3a7aue A0KHBI ObITh BBIJENIEHBI U YETKO C(hOPMYJIMPOBaHbI, HE JIOMyCKast
JIBOSIKOTO TOJIKOBaHUS. Ha 0CHOBE BOIIPOCOB CTPOUTCS CUCTEMA OLIEHUBAHUSI.

Pemenue 3amau. Hamumcate pe€mICcHUE 3aga4dd HE JICrde, 4eM CO3JJaTb CaMO 3aaaHucC. Pemenne

JOJDKHO OPHUEHTHUPOBATh IIKOJbHHKA HAa CaMOCTOSTEIbHYIO pabdoTy: OHO [IOJDKHO OBITh
pa3BUBAIOIINM, OOydJarOmMM (03HAKOMHUTENIbHBIM). BajkHO, 4TOOBI 3a/1a4ul MUMENIM OTPaHUYCHHOE
YHUCJIO BEPHBIX PEIICHUM, U 3TH PEIICHUS TOJDKHBI OBITh Pa3BEPHYTHIMHU, TTOJAPOOHBIMU, JIOTHIECKU
BBICTPOCHHBIMH U BKJIIOYAIH CHCTEMY OIICHUBAHMS.

Cucrema onennBanus. Ee pa3paboTka - mporecc Takoi ke TBOPYECKUH, KaK HATMCAHUE YCIOBHSI

U peuieHus 3ana4y. CucreMa OLEHUBAaHUS PEUICHUs 3a/la4d ONMPAETCs] Ha MO3JIEMEHTHbIN aHaIu3.
OcoOble CJI0XHOCTU BO3HHUKAIOT C BBIOOPOM OLEHMBAEMBIX 3JIEMEHTOB, T.K. 3a/laHus HOCAT
TBOPUECKUN XapakTep W IMyTeH MOJy4eHHs OTBETa MOXKET OBITh HECKOJIbKO. Takum o0paszom,
aBTOpaMH-Pa3pabOTINKaMU HEOOXOIMMO BBISIBUTH OCHOBHBIE XapaKTEPUCTUKHA BEPHBIX OTBETOB, HE
3aBHCAIINE OT IyTE€H PEUICHHS, WIH PACCMOTPETh M OICHHUTh KaXKJIbI U3 BO3MOYKHBIX BapUAHTOB
pemienus. Cucrema OLEHOK JOJDKHA ObITh TMOKOW M CBOJUTH CYOBEKTHBHOCTH IPOBEPKHU K

MHHUMYMY.



Pekomeudauuu no pa3pa60ml<e cucmemsl oyeHueanus:

1.  Pemenus 3a1a4uu 10JKHBI OBITH pa30UTHI Ha 3JI€MEHTHI (1Iaru).

2. B kaxaoM 3amanuu 0ayuibl BRICTABIISIOTCS 32 Kb 351eMeHT (1ar) pemenus. [Ipuuem 6amn
3a OJIMH IlIar pelleHus MOXKeT BapbupoBaTtbcs OT O (pemieHue COOTBETCTBYIOLIErO 3JIEMEHTa
OTCYTCTBYET WJIM BBIMOJHEHO IOJHOCTHIO HEBEPHO) J0 MaKCMMalbHO BO3MOXKHOTO Oaia 3a
JAHHBIN 1ar.

3. bamibl 3a IpaBUJILHO BBIIIOJHEHHBIE AJIEMEHTHI PEIICHNS] CYMMHUPYIOTCH.

4.  lllaru, neMOHCTpUPYIOLIKME YMEHHE JIOTHUECKU PACCyXkAaTh, TBOPUECKU MBICIHUTb, IPOSIBIISTH
MHTYULMIO OLIEHUBAIOTCS BBIILIE, YEM T€, B KOTOPBIX MOKa3aHbl 0o0Jjiee MPOCThbIe YMEHUS, BiIaJICHUE
(hopManbHBIMU 3HAHUSAMH, BBITIOJHEHUE TPUBUAJIBHBIX PACYETOB U JP.

CymMmapHblii 627171 32 pa3jiM4HbIe 331aHUS («CTOUMOCTb) KaX/I0T0 3aJjaHusl) He 00513aTeJIbHO

JI0JI2K€H ObITH OAMHAKOBLIM.

MeToanKa oOLeHMBAHNSA BLINMOJHEHHBIX OJIMMIHNAAHBIX 3a1aHUN
OnenuBanue pabOT YYACTHHKOB IIKOJBHOTO JTama Bcepocculickoit  oJiMMnnaibl

MPOBOJUTCST COTJIACHO CHCTEME OILICHMBAHUs, pa3pabOTaHHOW MPEIMETHON METOIUYECKON
KOMHCCHEH (CM. peKOMEHJAalMHU MO0 pa3paloTKe CHUCTEMbl OLEHHBaHUS). UJEeHbI XKIOpU mepen
IIPOBEPKOM 3HAKOMATCS C PEIIECHUSAMM W C CHCTEMOM OLICHUBAHUSA, PACHPEICISIOT 3aJaHus,
KoTopble OynyT mpoBepsTh. lIpoBepka mpoBOAWUTCS Napol WIEHOB XIOpHU. BakHbIM ycioBHeM
O0OBEKTUBHOCTH IMPOBEPKU SBISETCS TO, YTO OJHA Iapa WICHOB KIOPU IPOBEPSIET OJHO U TO KE
3a/IaHHE.

UsieHbl KIO0pHU MPUCTYNAIOT K IPOBEPKE TOJIHKO MOCIIE KOJAUPOBKHU padoT.

B cucreme onjeHMBaHUs yKa3aH MakCUMaJIbHBIN 0ajul 32 TOT WM MHOM DJIEMEHT PELEHUS.
[Ipy HEMmoJHOM WJIM YaCTUYHO OLIMOOYHOM OTBETE CTAaBUTCS MeHbIlee unucio 6ayoB. Ecnu oTBeT
HENPaBWIbHBIH, TO 3a 3JIEMEHT pelIeHUs OalljIbl HE HAUUCIISIFOTCS.

baymel MOryr HauumcnsATbCS Takke 3a OpUTMHAIBHOE peunieHue. llpu 3ToM  Henb3s
MIPEBBILLIATH MAKCUMAJIbHBIN Oall 3a 3aJlaHue.

OOmrast oleHKa pe3ynbTaTa y4yacTHUKA OJIMMIIMAMbI SBISETCS apu(METHYECKOM CyMMOM
Bcex 0ayioB, MOJYYEHHBIM UM 3a 3aJjaHusl BCEX TYpOB OJIMMIMAJbL. bamiel 3a 3aganus u oOuias
CyMMa 3aHOCHUTCS WIEHaMHU >KIOPM B BEJIOMOCTh M BMecTe C padoTamMH Iepenaercss Ha
JIEKO/IMPOBAHKE, a 3aTeM (PUKCUPYIOTCS B UTOTOBOW BEJOMOCTH, IO KOTOPOH MOJBOJAATCS UTOTH

OJIMMIIHNAAbI.



MatepuajibHO-TEXHHYECKOE o0ecredeHue /1JIs1 BHIOJHEHUS OJIMMITNAIHBIX
3ajaHu

Jlia THpaXUpOBaHUs MaTepHalIOB HEOOXO0IMMa KOMIIbIOTEpHAsi TEXHUKA, MHOXKUTEJIbHAS
TEXHHUKa (J1a3epHbIe MPUHTEPHl U KOMUPBI) U PACXOJHBbIE MaTepuanbl. Marepuansl (YCIOBUS U
pEIIeHUs ¢ CUCTEMOM OLIEHWBAHHUSA) CJIEyeT pa3MHOKATh B pacUeTe Ha KaXKJOro y4acTHHUKA.

Jljig KakJI0TO y4acTHMKA HEOOXOJMMO pacredyaraTh MEepHOJUYECKYI0 CUCTEMY, TaOJIULy
pacTBOPUMOCTH, PsiJ HANOPSHKEHHS METAJUIOB U YCIOBUA 3aJaHuil. PemeHus ¢ cucremoi
OLICHUBAHMSI II€YATAIOTCSl OTIEJIIBHO U Pa3/aloTCs yYaCTHUKAM U COMPOBOXKIAIOIIMM TOJBKO
[10CJI€ OKOHYAHUS BCEMHU YYaCTHUKAMU OJTMMITHA[IBI.

Jljis BBINIOJIHEHUS 33JJaHUIl TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO TYpPOB TpeOyroTCs
MPOLITAMIIOBAHHbBIE TETPAJAMU B KIETKY/IHCTBI Oymaru ¢gopmarta A4, HeOOIbILION 3amac pydek
CUHEro (MJIM YepPHOTO I[BETA).

Jlng paOoOThI JKIOPH M OPTKOMUTETA

KommbroTepHas 1 MHOKUTENbHAS TEXHUKA, Oymara, pydkd CUHUE U KpacHbIe (B pacuere
Mo 2 IUT. Ha KaXXJIOTO WIEHA XKIOPH), KapaHJallly MPOCThIe, HOXKHUIIBI, CTEIUIEPhl U CKPENKH K

HHUM, aHTUCTETUIEPHI, KIICSIINN KapaH/Ialll,

IlepeyeHb CIPAaBOYHBIX MATEPHAJIOB, CPEICTB CBSI3M U 3JIEKTPOHHO-
BBIYHMCJNTENbHON TEXHUKH, pa3pelieHHbIX K UCI0Jb30BAHUIO BO BpeMsl
NnpoBeeHus OJTUMITHAbI

[Iepnoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB.
Tabnuia pacTBOPUMOCTH U PsIJi HAIPSDKEHUST METAJLIOB.

NH)XeHepHBII HENPOrPAMMUPYEMBIN KaJIBKYIATOP.

IIpuMepsbI 32124 TEOPETHYECKOI0 U IKCIIEPUMEHTAJIBHOI0 Typa ¢
Pa3BepPHYTHIMH PelICHUSIMH U CUCTEMOH OLleHUBAHUSA

3adaua 1
Ycnoeue 3a0auu

N3BecTHO, 4YTO B KayecTBE pa3pbIXJIATENS I TeCTa HCIOJIb3YEeTCs IHINEBas coja
(buxapOoHAT WK TUAPOKAPOOHAT HATPHS), TAK KAK B PE3yIbTaTe TEPMUUECKOTO PA3JIOKEHHUS ITOTO
COEJIMHEHUS WK IIPU B3aUMOJICHCTBUY C KHCIOTON 00pa3yeTcs ra3, pa3phIXJISIOMUNA TECTO.

B kauecTBe KUCIOTBIMOXKET OBbITh, Hampumep, Mmen, umerouui pH<7. Hanumwure ypaBHeHUS
YIOMSIHYTBIX peaKklUi. Y paBHEHHE PeaKkM C KUCIOTaMH HAIMIINTE B HIOHHON (hopMe, UTOObI HE

MMUCaTh BCC KUCIIOTEI, KOTOPBLIC MOTYT BCTPCHATHCA B ITPOAYKTAX IMMUTAHUA.



Kakue eme BemectBa MOryT OBIThb HCIOJb30BaHbl (HCIIOJIB3YIOTCS) B  KayecTBe

paspeixauteneil. [lpuBeguTe mpumep Takoro BemiecTBa, OOOCHYWTE CBOW BBIOOp, HAIMMIINUTE

ypaBHEHHUE PEaKIUi, KOTOPHIE MOTYT ITPOTEKATh NP B3aUMOJICHCTBUH C KUCIOTaMHU (B MOHHOM

(dbopmMe) 1 HarpeBaHUH.

Pewienue

2NaHCO3 —“ 5NayCO3 + HyO + COz1
I'upokapOOHAT HATPHUS B BOJE JUCCOIUUPYET HA HOHBI:
NaHCO3 + aq —>Na+aq + HCO3 5q

C KHCIIOTaMH pearupyeT TOJIBKO THAPOKApOOHAT-HOH:
HCO3™ +H' — [HyCO3] — HyO + COy?t mm

HCO3™ + H30 ' — 2H,0 + CO,1

yroabHas kuciota [HyCO3] HeycToiunBa, MO3TOMY ITMCATh €€ B KAYECTBE MPOIYKTa

pEeaKIK HEeJb34.

B kadectBe OoJiee kKaueCTBEHHOTO pa3phIxynTenst (oOpaszyeTcst OoJibliie ra3a, a, 3Ha4YuT,

CUJIbHEE PA3PBIXJIETCS TECTO), MOKHO MPEIOKUTh KApOOHAT aMMOHHUS:

o B~ W N —

(NHg4)2CO3—“" > 2 NH3?1 + COt+ HpyO
+ 2_

(NH4)>CO3+ aq —NHy aq T CO3 aq

CO3> +H' — HCO;

HCO3™ +H' — HyO + COs1

(NH4)HCO3 —“ > NH31 + CO1+ HpyO

(NH4)HCO3+ aq —>NHy aq + HCO35q

HCO3™ +H' — HyO + COs1

Cucmema ouyeHueanun.

Peakuust TepMudeckoro pasiokeHus rupokapOoHaTa HaTpus

PCaKHI/IfI FI/I)IpOKap6OHaT-I/IOHa C IPOTOHOM WJIM TUAPOKCOHUEM
O60cHOBaHHBIN BBHIOOD BEIlECTBA

Peakiust TepMHUECKOTO PA3IIOKEHUS MPEUIOKEHHOTO Pa3PhIXIHTEIS

PCaKHI/IfI IMPOAYKTOB AUCCOLNUMAINU MPCATIOKCHHOTO Pa3phIXJIIMTEIIA C IPOTOHOM
WM THAPOKCOHUEM

HUTOI'O:

1 Gan
1 Gamn
1 Gan
1 Gamn
1 Gamn

5 6aoB



B oskcnepuMeHTANBHBI Typ MOXHO BKJIKYUTh IPOCTOM  HEOPraHWYECKHU
OPraHWYECKUN CHHTES.

A) Hanuwume ypasHenus peakyuil, ¢ ROMOWbIO KOMOPHIX MONCHO OCYUWECNEUMb
cneoyrouwue npespawgerus: CuO —CuSO4 — CuCly — Cu(NO3)— Cu(OH) —CuO

b) 3anuwume nabarooaemvle senenusl.

Cucmema oyenuganus:
1. Kaxnaoe npaBuiibHOE ypaBHEeHHE 1 Oat
2. Kaxnplii paBUIbHBIA TPU3HAK XUMHUYECKOH peakiunu 1 Oamn

HUTOI'O: 10 6amnos.

10
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Oo6pa3ubl (mpuMepbI) 3a7aHUI
Teopemuueckuil myp
Heoprannuyeckasi XuMus
H1. 3aganue Ha ymenue ucnosib3oBath [lepunonnueckuii 3akon JI.1.Menneneesa s

MIPEJICKA3aHMs TEX WIIM WHBIX CBOMCTB BEIIECTB PA3IMYHBIX 3JICMEHTOB.
Onpedenume 6o3modicuble dnemenmul (X, Y, Z), coeOunenuss Komopulx y4acmeyrom 8 cxemax
npespaweHu:
XO3 + HyO — HyXOy
Y,03 + HCl — YCI3 + H>O
7707 + NaOH — NaZO4 + H>0 ecu
oykeamu X, Y, Z 3awughposanvl p-snemenmol

3anuwume ypasnenus coomeemcmeayiouux peakyuil.
H2. 3anuwume xumuueckue gpopmynvi HeCKONbKUX 2A308, NIOMHOCHb KOMOPBLIX NO 8030VXY

cocmasisiem 0,966. Onuwume ux oKUCIUMENLHO-60CCMAHOSUMENIbHbIE CEOUCMEA.

H3. Ilpu pacmeopenuu 51,1 2 neussecmnoco memanna ¢ 500 mn 10% conanou xKuciomsl
(nnomnocmo 1,01 2/mn) evidenunoco 2,8 1 600opoda (H.y.). 3anuwiume hopmyny vicuieco okcuoa

amozo memajiid.

Oprannyeckasi XuMust
O1. B 3amaHmsax ¢ BOIPOCOM «HM300pa3WTh BCE BO3MOXKHBIE M30MEPBI» MOYKHO JaTh

BEIIECTBA, KOTOPHIE UMEIOT ONTHYECKUE U30MEPBI.
H306pazume 6ce uzomepwvi coeounenus cocmasa CyHgCl.
Bcero nomxHO OBITE 5 U30MEPOB.

02. lcnonp3oBanue B 33AaHUSIX OU- U MOTU(PYHKIIMOHATIBHBIX OPraHUYECKUX COETUHEHUH.

[Ipu 3TOM TpeOyrOTCSl 3HaHUS OCHOBHBIX CBOMCTB KJIACCOB OPraHMYECKUX BeIlecTB. Hanuwume

VPABHEeHUs. peaKyuil:

KoCoO4 —> HpCyOy

/

C4HgOg¥

B nanHOM npumepe UCHoIb3YIOTCS 3HaHMSI, 9YTO KapOOHOBBIE KMUCIIOTHI ciiabee, 4emM
MUHEPAJILHBIC W 9TO KapOOHOBBIC KHCIOTHI MOTYT 00OPa30BBIBATh CIIOKHBIC APHPHI,
KOTOPBIE BCTYMAIOT B PEAKIIUIO LIEJI0YHOIO FUAPOIN3a.
03. Ilpu corcueanuu 2,25 2 opeanuueckoe seujecmso X wupoko pacnpocmpanHeHHo2o 8
npupooe , oopaszosanocs 2,64 e ouoxcuoa yenepooa, 0,42 2 azoma u 1,35 2 600v1. H36ecmno, umo
X peazupyem ¢ consaHoU KUCIOMOU U ¢ 2UOPOKCUOOM Hampus, oopasys conu. Hanuwume

cmpykmypHyto ¢oopmyny X, nanuwume ypaenenus peaxyuil. [lpuseoume usomep eewgecmaa X.

11



JKcnepumeHm

B okcnepuMeHTANBHBIE Typ MOXHO BKJIKOYUTh IPOCTOM HEOPraHWYECKHH WU

OpraHWYECKUN CHHTES.
A) Hanuwume ypasHenus peakyuii, ¢ ROMOUbIO KOMOPLIX MOICHO OCYUWECMBEUMb

cneoyrouwue npespawgerus: CuO —CuSO4 — CuCly — Cu(NO3)— Cu(OH) —CuO

E) 3KcnepumeHmanbH0 ocywecmeume yKa3aHHble XumMuvecKkue npespauierust. Banuwume

Habroaembvle 61eHUs.

Pe6yc1,1, mapajabl, roJlIOBOJIOMKH, KPOCCBOPALI M T.{., TECTHI.

1 ) Oonum uz nepesvlx memaiiudecKux cniasoes, Konopbvle 4el106€eK Hadajl UCnojlb306dnisb 6

271YOO0KOU OpesHOCMU, A61eMmCsl
A) cmanv; B) 6ponza; B) orvopantomunuii; I') yyeyn, /[) nobeoum.
2) Coedunenue yenepooa, ueparouee 0CHOBHYI0 poJib 8 €20 NPUPOOHOM Kpy2ogopome. A)
yeapmuwiii 2az; b) caxca; B) ne¢pmo, I') meman, /]) yenexucaviii 2as.

3) Menvuatiuas wacmuya ewecmea, A8SI0OUWASCSI HOCUMENeM €20 XUMUYECKUX C8OUCMSE,

HA3bI8ACHICSL:
A) kpynunxa; b) kpucmannux, B) amom; I') monexyna, /) uon.
4) Camout vucmoti 000U U3 NEPEYUCIEHHBbIX 8 CNUCKE ABNACMCIL:

A) 6ooonposoonas,; b) poonuxosas; B) doocoesas; I') konoodeznas; /]) munepanvuas.

3a110.mmTe MYCTBIC KJIC€TKHA PYCCKUMH Ha3BaHUSAMHU CJICAYIOIIMUX 3JIEMECHTOB Ag, Bl’, Fe,
H,1, O, Sn.

B xoMIeKTsI MOT'YT OBITH BKIIOUCHUE 3alaHuA Ha 3HAHUE MIPpaBUJI TCXHHUKHU 0e30macHOCTH pa6OTI>I

C BEIIECTBAMH, HAIIPUMED:

12



Pewwume KpOCCGOp&, 3ANOJHAA €20 PYCCKUMU HA3ZBARUAMU XUMUYECKUX DTIEMEHM0E6.

Knrouesvim cnoeom sensiemes pamunus 8e1uKo20 pyccko2o y4eno2o, 00H020 u3 cozoamereti
AMOMHO-MONEKYISIPHO2O VUEeHUsL.

1)C 20, 3)AL4YN, 5)Zn, 6)1 7) P, 8) H, 9) Pb.
2

3 8

Paszeaoaiime pebycul, 6 Komopulx 3auugposarnvl HA36AHUSL XUMUYECKUX INEMEHMOS.

v

uu
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Cnucok 1umepamypbl, UHMepHemM-pecypcos u dpy2ux UcCmovyHuUKoe8 0.1
UCNo/1b308aHUA NPU cOCMasJ/1eHUU 3adaHuil WKoAbH020 3mana

1. UYypanos C.C., [embsnoBuu B.M. Xumunueckue oiauMmuaabl LIKOJBHUKOB. — M.: 3HaHue,
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2. bensix 3. /1. [IpoBogum xumuyeckyro onumnuany. — [lepmb: Kunxusiii mup, 2001.

3. Jlynun B., TronbkoB U., Apxanrensckas O. Xumus. Beepoccuiickue onumnuazsl. Beimyck 1.
(ILsatb xonen) / Iloxg pex. akan. Jlynuna B. B. — IlpocBemenne Mocksa, 2010.

4. Jlynun B., TronskoB U., Apxanrensckas O. Xumus. Beepoccuiickue onmumnuansl. Beimyck 2.
(ILsatb xonen) / Tlox pen. akan. Jlynuna B. B. — IlpocBemenne Mocksa, 2012.

5. 3amaum Bcepoccuiickoil onmMmmuaabpl MKOJbHUKOB 1m0 xumuw/ [lox oOmei penakiuei
akagemuka PAH, npodeccopa B.B.Jlynuna / O. Apxaunrenbsckas, 1. TronbkoB, A. XKupos u ap. —
Oxk3amen Mocksa, 2003.

6. BcrynurenpHbple 5K3aMEHbl M OJIMMIIMAJBI MO0 XUMHUHU: ONBIT MOCKOBCKOTO YHHBEPCUTETA.
VYyeonoe nocobue / H. Ky3emenko, B. Tepenun, O. PeokoBa u ap. — M3narensctBo MOCKOBCKOTO
VYuusepcurera Mocksa, 2011.

7. "Xumusg B mIkoJie" - HAy4YHO-METOIMYECKUH KypHa

8. DOumukionenus mig Aereil, Apanra+, Xumus, 1.17, M: «ABanra+y, 2003.

9. Jleencon 1. Kak u moueMy npoucxXoaiaT XUMUYECKUE PEAKIIHH. DIEMEHThI XUMUYECKON
TepMoarHaMuKu U kuHetuku. — MJI MaTennexkt Mocksa, 2010.

10. Xayctkpodt K., Koncrebn 3. CoBpemennslit kypc oOmieit xumuu. B 2-x Tomax. Ilep. ¢ anri—
M.: Mup, 2002.

11. Iloranos B.M., Tatapunuuk C.H. «Oprannueckas xumusp», M.: «Xumusi», 1989

12. Opranuveckas xumus / mon pen. H.A. TrokaBkuHo# B 1Byx ToMax, M.: «JIpoda», 2008

13. Kysbmenko H.E., Epemun B.B., [lonkoB B.A. Hauana xumuu a5 NOoCTynaomux B By3sl 16-e
u3]., 10NOJHEHHOE U niepepaboTanHoe M. : JlabopaTopus 3Hanuit, 2016

14. MI'Y - mkone. BapuanTsl 35K3aMEHAIMOHHBIX M OJMMIIMATHBIX 3aganuid o xumuun: 2015/Tox
penakuueit npod. H. E.Ky3pmenko. M.: Xumuueckuii ¢-t MI'Y, 2015 (exerogHoe uznaHue, cM.
MPEbIAYIIHE TOJIbI)

15. Epemun B. B. Teopernueckast 1 MmaTemMaTU4eCcKast XMMUs JUIsl IIKOJBHUKOB. 131, 2-¢,
nonosHennoe. M.: MITHMO, 2014

16. Epemuna E. A., PeokoBa O. H. Xumus: CipaBouHUK HIKOJIbHUKA. Y4eOHOe nocodue. M.:
W3natenbctBo MockoBckoro ynusepcurera. 2014

17. Jlucunpin A.3., 3efidman A.A. OueHb HecTaHAAPTHBIC 3aAa4uu 1o XxumuH. [lo pen.
npodeccopa B.B. Epémuna. M.: MITHMO, 2015

18. Bonpocs 1 3amauu no oOmieit u Heopranumdeckoit xumuu / C. @. [ynaes, I'. I1. XKKmypko, E. T
KabGanosa u np. — Kumxknsliit jom "Yausepcurer" Mocksa, 2016

19. Curanbko W.B., Kucun B.B., Uypano C.C. CranpapTHble aJrOpUTMbl pPELICHUS
HECTaHJAPTHBIX XHUMHYECKUX 3aJau: YueOHoe mocoOue [Uis NOArOTOBKM K OJIMMIIHAAAM
LIKOJIBHUKOB 10 XUMHH. M., Xumuueckuii ¢pakynbrer MI'Y um. M. B. JlomonocoBa; M., Beiciuit
xumudeckuid koymemk PAH; M., M3natenscTBO GU3HKO-MaTeMaTHYECKOM JINTEPATYPHI
(OU3MATIIAT). 2012 (http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf)
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NHTEPHET-PECYPCEHI:
1. ApxuB 3amau u peuieHuil PeruonanpHoro u 3akirounTenbHOro srtana Bceepoccuiickoit
omumnuanasl  Ha  lloprae  Bcepoccuiickoil  onuMnuagbl  IIKOJBHUKOB.  XUMHUS — —
http://www.rosolymp.ru/index.php?option=com_participant&action=task&Iltemid=6789

2. DAEKTPOHHBIM MPAKTHKYM [UIsl TIOJATOTOBKM K ojuMmmuanaMm (aBTopsl EmenssnoB B.A.,
Nneun M.A., KoBanenko K.A.) — http://www.niic.nsc.ru/education/problem-book/

3. Pazgen «lllxosbHble onuMnKabl 1o XuMun» nopraia “ChemNet” —
http://www.chem.msu.ru/rus/olimp/

4. DnekTpoHHas0UONIMOTEKayYeOHBIXMATEPHAIOBIIOXUMUHUIIOpTAIIA
“ChemNet”http://www.chem.msu.ru/rus/elibrary/

5. ApxwuB 3a1a4 Ha noprasie «OnuMIuaabl Ul MIKOJLHUKOBY — https://olimpiada.ru/
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NEPUOOUNYECKASA CUCTEMA J3JIEMEHTOB A. U. MEHOEJNEEBA

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
1 2
1 H He
1,008 4,0026
3 4 5 6 7 8 9 10
2 Li Be B C N 0] F Ne
6,941 9,0122 10,811 (12,011 | 14,007 [15,999 | 18,998 | 20,180
1" 12 13 14 15 16 17 18
3 Na Mg Al Si P S Cl Ar
22,9897 | 24,3050 26,982 28,086 | 30,974 |32,066 | 35453 | 39,948
19 20 21 22 23 24 25 26 27 28 29 30 KY| 32 33 34 35 36
4 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 | 58,9332 | 58,6934 | 63,546 | 65,39 |69,723 | 72,61 | 74,922 | 78,96 | 79,904 | 83,80
37 38 39 40 Y| 42 43 44 45 46 47 48 49 50 51 52 53 54
5 Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85,4678 87,62 | 88,9059 91,224 | 92,9064 | 95,94 (98,9063 | 101,07 | 102,9055 | 106,42 | 107,868 | 112,411 | 114,82 |[118,71 | 121,75 (127,60 | 126,905 | 131,29
55 56 57 72 73 74 75 76 7 78 79 80 81 82 83 84 85 86
6 Cs Ba La *| Hf Ta W Re Os Ir Pt Au Hg 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]
87 88 89 104 105 106 107 108 109 110 111
7 Fr Ra Ac I Rf Db 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 70 "
Ce Pr Nd Pm Sm Eu Gd Tb 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
** 90 9 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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ANEKTPOXUMUYECKUWU PAO HANPAXXEHUW METAINNOB
Li, Rb, K, Cs, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, N1, Pb, (H), Bi, Cu, Hg, Ag, Pd, Pt, Au
PACTBOPUMOCTb COJIEN, KNCNOT U OCHOBAHUN BOOE
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