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MNPUHIUIIBI COCTABJIEHUS OJIMMITUATHBIX 3AJIAHUM U
®OPMUPOBAHUS KOMILJIEKTOB OJIMMITUA THBIX 3AJTAHUM JIJIS
IIKOJIBHOTI'O OTAIIA

OnmuMmnuanHeie 3agaHus  pa3padaThIBAIOTCS Ha OCHOBE COJEp)KaHUs 00pa30BaTEbHBIX
MpOrpaMM HAYaJIbHOrO OOIIEro, OCHOBHOTO OOIIEr0 ¥ CpexHero oOmero oOpa3oBaHUs
YIIIyOJIEHHOTO YPOBHS M COOTBETCTBYIOIIECH HAIIPABICHHOCTH (TIPOQHIIS).

Onumnuaousie 3a0a4yu mMeopemuyeckoeo mypa o00OblYHO OCHOBAHbl HA Mamepuane 4
PA30en08 Xumuu: HeopeaHu4ecKkou, aHaIUMmu4eckol, OpeaHudeckol u husuyecKou.

U3 pa3pena HEOPraHMYESCKOW XMMUHU H€O6XOI[I/IMO 3HAHHE OCHOBHBIX KJIACCOB COCIUHCHHIA:

OKCUJIOB, KHCJIOT, OCHOBAaHHH, COJEH; WX CTPOEHHUS U CBOWMCTB; CHOCOOOB TMOMy4YEHUS
HEOPraHUYECKNX COCIMHEHUM, HOMEHKIATYphl; TEPUOJUYECKOTO 3aKOHA H TEPHOIUYECKON

CUCTEMBI. OCHOBHBIX SaKOHOMepHOCTeﬁ B U3MCHEHUH CBOMCTB 3JIEMEHTOB M UX COG)II/IHGHI/Iﬁ.

U3 pa3gena aHaIUTUYECKOW XUMHHM  CIIEAYeT 3HAaTh KAUYECTBEHHBIE  PEAKIIUH,
WCTIONIB3YIONIUECS NIl OOHApYKEHUsT KAaTHOHOB W AHUOHOB HEOPTraHWYECKUX COJICH; yMETh
HpOBO)II/ITI) CTCXHOMeTqueCKHe pvaeTI)I U TI0JIb30BATHCA JAHHBIMU I10 KOHquCTBeHHOMy aHaJm3y
OIMCAHHBIX B 3a/a4€ BEICCTB.

U3 pazgena opraHuyeckol XUMHUM TpeOyeTcss 3HAHHWE OCHOBHBIX KJIACCOB OPraHMYECKHX

COEIMHEHUI: aJIKaHOB, IIUKIOAIKAaHOB, AJIKCHOB, AJIKHHOB, aPEHOB, FAJIOT€HIIPOU3BOIHBIX, AaMUHOB,
cnupToB U (EHOJOB, KapOOHWIBHBIX COEAMHEHHUH, KapOOHOBBIX KHUCIOT, HMX IPOU3BOJHBIX
(croxxHBIX 3(PUPOB, MOJUMEPHBIX COEIUHEHUH); HOMEHKIATYPbl; H30MEPUH; CTPOEHUS, CBOWCTB U
CHUHTE3a OPTaHUYECKUX COeTMHEHUH.

U3 pazgena (bPI3PI‘I€CKOI>i XUMHU HYXHO 3HAaThb CTPOCHHUE BCIICCTBA. CTPOCHUC aTOMa U

MOJIEKYJIbl, THUIIBI M XapaKTEPUCTHKM XMMHUYECKOH CBSA3M; 3aKOHOMEPHOCTU IPOTEKAHUS
XUMUYECKUX PEaKIMii: OCHOBbI XUMUYECKON TEPMOAMHAMUKI U KUHETHKH.

B npoepammy skcnepumenmanvrnozo mypa 6xoosam

1) npakmuueckue naeviku, HeoOX00uUMble 014 PAOOMBL 6 XUMUUECKOU 1abOpamopuu:
B3BEILMBAHUE; U3MEPEHHE 00BEMOB KHUJIKOCTEH € MOMOILBIO MEPHOTO ILIMJIMH/PA; MPUTOTOBJICHUE
pacTBOpa M3 TBEPJAOrO BELICCTBA M PACTBOPHTENs, CMEIIMBAaHUE U pa30aBlicHUE; HarpeBaHue (c
MOMOIIBI0 TOPENKHU, JIEKTPUICCKON IUINTKH, Ha BOASHON M Ha mecyaHoi Oane); QUIBTpOBaHHUE
yepe3 IUIOCKMI OyMakHblil GuiIbTp, (UIBTPOBAHME uepe3 CBEPHYTHIH OyMaKHBIA (QUIBTP;
IIPOMBIBAHUE OCAJKOB Ha (UIbTpE, BBICYLIMBAaHHME OCAJKOB Ha (QUIBTpE; MEepPEeKpUCTAIUIN3ALUS
BEIIECTB U3 BOJIHBIX PaCTBOPOB,;

2) cuHme3 HeOP2AHUYECKUX U OP2AHUYECKUX 8eU4ECINE;

3) KauecmeenHblll U KOJUYUECHBEHHBIN AHANU3 HEOP2AHUYECKUX U OP2AHUYECKUX

eeujecme: peakuud B TPoOUpKe, OOHapy)KeHHE KAaTHOHOB W AHHOHOB B BOJHOM PacTBOPE;
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TPYIIIIOBBIE pPEAKIMH HA KATUOHBI M AHUOHBI, WIACHTU(UKAMS DSIEMEHTOB IO OKPAIIWBAHUIO
IUIAMCHH, KAYeCTBEHHOE OIPEICICHHEe OCHOBHBIX (DYHKIMOHAIBHBIX TPYII OPTaHUYECKUX
COCIMHEHUI; TUTPOBAHUE;

4) cneyuanvhble usmepenus u npoyeodypvl: U3MEPEHUE KUCIOTHOCTH cpeabl pH-meTpom;
WA YHUBEPCAIbHBIM HHIUKATOPOM;

5) ouenka pe3ynomamog: OUCHKA TOTPEITHOCTH O3KCIEPUMEHTA (3HAYalue UUuQpsI,

rpaduKm).

[Ipu paszpaboTke OMMMNUAIHBIX 3a/lad BAXKHYIO POJb UTPAIOT MelCnpeoMemHbvle C8s3U,
MOCKOJIbKY CEroJHsi HEBO3MOXXHO MPOBOJAUTH MOJIHOLIEHHBIE HWCCIEIOBAHUS TOJBKO B OJHOM
0o0yacTi HayKkd, HEM30€XKHO OyayT 3aTpOHYTHI CMEXHBIC IUCIHHUIUIMHBI. 3HAHUS 1O (PU3HKE,
OMOJIOTHH, TE€OJIOTUM, T€OTpapuu U MATEMATUKE MPUMEHSIOTCS B PA3IUYHBIX O00JIACTSIX XUMHH.
HNuTerpanus MareMaTHYeCKO COCTABIIAIONIEH B 3a/IaHUE MO0 XMMHUU HU B KOEM Cydae HE yMaJsieT
«XUMUYHOCTH» 3aJla4d, a, Ha00OpOT, CIOCOOCTBYET pACHIMPEHUIO KPYro3opa YJYacCTHHKOB
OJIMMITHA/IBI, TBOPYECKOMY Pa3BUTHIO 3HAHWM IIKOJBLHUKOB. Takue «MEXIpEeIMETHBIC» 3aJauu
YCUJIMBAIOT XUMHYECKYIO COCTABIISIONIYI0O M IMOKAa3bIBAIOT TECHYIO B3aMMOCBSI3b €CTECTBEHHBIX
HayYK.

BaxxHo moka3aTh ydYacTHHKaM OJUMIIHAILI CBSI3b XHUMHU C OOBIJCHHOW JKH3HBIO,
MPOJAEMOHCTPUPOBAaTh, YTO B OBITY OHM TOCTOSHHO CTQJKHUBAIOTCS C BEIIECTBAMH U UX
MPEBpPAIICHUSAMH, TOKa3aTh BAXHOCTh IMOHMMAHMS TEX IPOIECCOB, KOTOPHIE BCTPEYAIOTCS Ha

KaXXJIOM 1Iary B )XU3HHW COBPEMCHHOI'O Y€JIIOBCKaA.

Memoouueckue mpedosanusn K 0J1UMRUAOHBIM 3A0a4am

Onumnuanxas 3aja4a JoJDKHA OBITh MO3HABATENBHOM, OYIUTH JIFOOOIBITCTBO, YIUBIISTH.

B 3amauax HeoOXOAMMO aKTHBHO HCIOJB30BaTh Pa3jiMYHbIE CIOCOOBI HA3BaHUU BEIIECTB,
KOTOpBIE UCIOJB3YIOTCS B OBITY, TeXHHKE. MCroNb30BaTh KOMMEPUYECKUE HAa3BAHUS COBMECTHO C
HOMEHKJIATYPHBIMH, YTOOBI Y IIKOJIHHUKOB BO3HUKAJIO TOHUMAaHUE, YTO 32 HA3BAHUSIMHU U3 PEKIIAMBI
3a4acTyl0 CKPBIBAIOTCS MOYTH YKCTHIE BEIIECTBA WJIM MX PACTBOPHI, a TaKXkKe, YTO OJIHO U TOXKE
BEILIECTBO MOJKET MPOJAaBaThCA B ANTEKE MOJ Pa3HbIMU TOPrOBBIMU MapKaMH, OTJINYasCh B LIEHE HA
MOPSAIOK.

Jlis  ycmemiHoro pemieHusi 3afadyd  HeoOXOJMMO HE TOJIbKO U HE CTOJBKO 3HaHUE
(hakTUYeCKOro marepualna, CKOJIbKO YMEHHE YYallluXCs JOTHYECKH MBICIHTh U MX XUMHUYecKas
WHTYHIUS.

XKenarenbHo, 4TOOBI 337a4d ONUMIIHUAABI UMETH MEXKIUCIUIUTMHAPHBIA XapakTep U ObLIN

OCHOBAaHbI Ha HpaKTHQCCKOIZ ACATCIIbHOCTH.



3ajgaya J0/DKHA OBITh MHTEpECHa (HE TOJILKO C TOYKH 3PEHHs 3aHMMaTelIbHOCTH). B Helt
JOJDKHA OBITH «M3IOMHUHKa». [10 BOBMOXKHOCTH M 33/1a4H, M BOIPOCHI JJOJDKHBI OBITH COCTABIICHBI U
cOpMyYIUPOBAHBI OPUTHHAIBHHO.

VYcnoBue 3a1aun HE JOJKHO 3aHMMATh OO0JIblIE OJJTHOM CTpaHUIIBI.

Bormpocs! k 3a7aue 10KHBI ObITh BBIJENIEHBI U YETKO C(HOPMYIUpPOBaHbI, HE IOIyCKast
JIBOSIKOTO TOJIKOBAHMSL.

[lenTpanbsHas npeameTHas METOAMYECKash KOMHUCCHs 110 XMMUHA BCepoCCHIICKON OJIMMITHA/IbI
mkoapHUKOB (LIIIMK 1o xumum BcOIIl) HacTosTENbHO PEKOMEHAYeT BKIIIOYATh XUMHUYCCKHI
SKCHEPUMEHT Ha IIKOJIbHOM 3Tale, MyCTh Jake 3TOT SKCIEPUMEHT OYyAET COBCEM IPOCTBHIM. DTO
KpaiiHe Ba’kKHO JJIsl TOTO, YTOOBI yyaliuecs OBJaJeld OCHOBHBIMH JJAOOPATOPHBIMH OINEpalUsIMU U
0oTpaboTanu SKCIEPUMEHTANIbHbIE HaBbIKK. [loHMMaHHME TEOPETMYECKUX OCHOB HEOOXOJMMO, HO
BAKEH M TMPAKTUYECKUIl ONBIT paboThl B XUMHUYECKOW J1a0OpaTOpuu, BEIb XUMUA —
Ixcnepumenmanvhan nayka! Kpome Toro, toiapko "marums'" skcmepuMeHTa Onarogapsi CBOeH
HarJIsJHOCTH B COCTOSIHUM YBJIE€Ub.

[Ipn cocraBieHUH OJMMIUAAHBIX 3a/JaHUN HEOOXOAMMO MOHMMATh, YTO B HETO BXOIMT
yCJI0BHE, Pa3BEPHYTOE pelIeHHEe, CUCTeMAa OLlCHUBAHMS.

Ycaopys oJMMIMAIHEIX 3224 MOTYT ObITH CQOPMYIHPOBAHBI TO-Pa3HOMY. YCIOBHE C
BOIMPOCOM MJIM 3aJJaHHEM B KOHIIE (IIPH 3TOM BOTPOCOB MOYKET OBITh HECKOJIBKO); TECT C BHIOOPOM
OTBETa; 3a/aya, B KOTOPOM TEKCT YCIOBUS MpEphIBaeTCS BONpOcaMH (TaK 3a4acTyio CTPOSTCS
3a71a4M Ha BHICOKHX YPOBHSX OJIUMITHA]IbI).

OnumnuagHple 3aJa4y 10 XMMUU MO>KHO Pa3JIeIUTh HA TPU OCHOBHBIX TPYIIIIbIL:
Kauecmeennvle, pacuémusle (KOJIUYECH BEHHbIE) U IKCREPUMEHM AIbHbLE.

B kauecmeennvix 3adauax MoxkeT mNOTPeOOBATHCA: OOBACHEHHE OSKCIEPUMEHTAIbHBIX
dakToB (HampuMmep, H3MEHEHHE I1[BETa B pe3ylbTaTe pPEeakKidH); paclo3HABAaHHUE BEIIECTB;
MOJy4eHHE HOBBIX COEIMHEHMI; MpEeACKa3aHUEe CBOWCTB BELIECTB, BO3MOXKHOCTU IMPOTEKAHUS
XMMHUYECKUX PpEeaKlMii; omucaHue, OObSACHEHHWE TeX WM HWHBIX SBJICHH; pa3leneHue cmecei
BEILIECTB.

Kitaccuueckoit hopmoii KaueCTBEHHOM 3a1auM SBJISIETCS 3aJaHKe CO CXeMaMH (IeTOYKaMHM)
npeBpaineHuil. (B cxemax crpenku MOryT ObITh HalpaBiIeHbI B J1I00YI0 CTOPOHY, HHOT/IA 1aXe B
00e CTOPOHBI (B 3TOM ciIydae Kax/0i IByM CTpelKaM COOTBETCTBYIOT JBa Pa3IMYHbIX YpaBHEHHUS

peaknuii)). CxeMbl peBpalieHuii BEEeCTB MOYKHO KJIACCU(HUIIMPOBATH CIAEAYIOLUIUM 00pa3oMm:

1. Ilo ob6vexmanm:

a. HEOPraHW4ecKue;
b. OpraHuYecKue,

C. CMEUIaHHBIE.



2. Ilo popme «yenoukuy (cxemvl mocym 6vime TUHEUHBIMU, PA3ECMEILECHHBIMU:
3aoanue Pewenue:

NaCl ——s HCI

NaCl
H 2SO 4:

NaCl+H2SOu4omy ——> NaHSO4+HCIY

NaCl
. : : NaHSO 4
KCIO,
KO 3Cl, + 6KOH —"— 5KCI + KCIO3 +3H,0
KCI
3. Ilo 06vemy u muny npedocmasneHHoU UHGopmayuu

a. Jlanbl Bce BeniecTBa 0e3 ykazaHUM yCIOBUM NMPOTEKAHUS PEAKIIHIA.

b. Bce wim HekoTopble BemiectBa 3ammdpoBaHbl OykBaMu. PasHble OYKBBI
COOTBETCTBYIOT Pa3HbIM BEIIECTBAM, YCIOBHUS MMPOTEKAHUS PEaKuil He yKa3aHBbI.

C. BemectBa B cxeMe MOJIHOCTHhIO MM YAaCTHYHO 3alIM(pOBaHbl OyKBaMH U yKa3aHbI
YCIOBUS IPOTEKAHUS PEAKLIUIA U PEareHThI.

d. B cxemax BMeCTO BeHICCTB JaHbl JJIEMEHTBI, BXOJSIIUE B COCTAaB BEIICCTB, B
COOTBETCTBYIOIIUX CTEIIEHSIX OKUCICHUSI.

e. CxeMmpl, B KOTOPBIX OpraHUYECKHE BellecTBa 3audpoBaHbl B BUAC OpyTTO-(HOPMYII.

Hpyroit QopmMoil KadyeCTBEHHBIX 3aJad SBJSIIOTCS 3aJa4dl HAa OINHCAHWE XHMHYECKOTO
SKCIEPUMEHTa (MBICICHHBIM JKCIEPUMEHT) C YyKa3aHUEM YCIOBUU TMPOBEACHUS peakuuid Hu
HaOJIFOIEHUA.

B pacuemmnuix (konuuecmeennwvix) 3adauax oOb19HO HEOOXOAUMBI PACUEThl COCTaBa CMECH
(MaccoBbIif, 00bEMHBII U MOJILHBII TPOLIEHTHI); pacdyeThl COCTaBa pacTBopa (crocoObl BhIPAKEHHUS
KOHIICHTPAIIMH, IPUTOTOBJICHHUE PACTBOPOB 33]aHHON KOHIIEHTPAIIMH); PacyeThl C UCIOJIb30BAHUECM
ra3oBbIX 3aKOHOB (3akOH ABorajpo, ypaBHenue Kiameiipona-MeHzeneeBa); BbIBOJ XHUMUYECKOM
(bopMyJIbI BELIECTBA; pacUeThl M0 XMMUYECKUM YPaBHEHHUSAM (CTEXHOMETPHUYECKHE COOTHOIICHUS);
pacueThl C UCHOJIB30BAHUEM 3aKOHOB XMMHUYECKOW TEPMOJUHAMUKHU (3aKOH COXpaHEHHs YHEpPTHUH,
3akoH ['ecca); pacueThl ¢ UCTIOIB30BAHUEM 3aKOHOB XUMHUYECKOH KMHETUKH (3aKOH JICHCTBUSI Macc,
npasuio Baut-T'odda, ypaBHeHne Appenunyca).

Yamie Bcero OJMMIMAIHBIE 3aJaHMs BKIIOYAIOT B ce0s HECKOJBKO THIOB 3a71ady, T.e.

SIBIISIIOTCS  KOMOUHUposanuvimu. B 3aaa4c€ MOXCT OBITh HU30BITOK JaHHBIX (TOI‘I[a MIKOJIBHUK

JOJIKCH BLI6paTL TC HaHHBIC, KOTOPBIC HCO6XOI[I/IMBI IJIsI OTBETa Ha IIOCTaBJICHHBIM B 3aaade
BOHpOC). WNnu B onuMIMagHbIX 3adadaX MOXKET HE XBaraTh JaHHBIX. Torma IIKOJIBHUKY

HCO6XO,Z[I/IMO MOKa3aTb YMCHUC II0JIb30BAaThHCA HNCTOYHUKAMU CHpaBO‘-IHOI\/'I I/IH(I)OpMaI_II/II/I n
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M3BIIEKAaTh HEOOXOMUMBIE JJIs pelieHus AanHble. [locnennee xacaercs 3aJaHUil 3a0YHBIX TYPOB
onuMIHan’.

[Ipumepamu 3ajad SKCHEPUMEHTAIBHOTO Typa SBISIIOTCA HEOOJbIINE TMPAKTHYECKUE
paboOThl Ha pa3NIWYCHHE BEHIECTB WJIM Ha MPOCTEHINWH CHHTE3, NPUTOTOBJIIEHHE pacTBOpa ¢
3aIaHHON KOHIEHTpaluen.

VYcnoBus 3KCIIEPUMEHTATBHBIX 3a7a4 JOJDKHBI ObITh COCTABJIEHBI TaK, YTOOBI y y4alIUXCs
MOSIBUJICS MHTEPEC K JKCHEPUMEHTAIbHOM XuMuu. [ TOCTHOXKEHHS 3TOM e HEOO0XOIUMO
OCBOGHME  yYalllUMHCA  TpocTeWmux  jgaboparopHbix  omepamuid. B gopmynupoBkax
OKCIIEPUMEHTAJIbHBIX 3a/IaHU  00s3aTeNIbHO JIOJHDKHO OBITh 3aJjaHUE OMKCAaTh BBITIOJTHEHUE
AKCIIEPUMEHTA, HAOIOICHUS TTPOUCXOISIINX PEAKIIUNA U CIENAaTh BBIBOJI U3 HAOIIOICHUN.

Pemienue 3agay. Pemenue mumeTcss HE CTOJBKO Uil OOJerdeHusi padoOThl JKIOPH, CKOJIBKO ISt
oOyueHusl y4acTHUKOB oiumnuansl. HamucaTe pelieHue 3agauu He Jierde, 4eM co3JaTh camo
3aaHue. Penienre JOMKHO OpUEHTHPOBATH IIKOJIbHUKA HA CAMOCTOATEIbHYIO paboTy: OHO JOJDKHO
OBITh pa3BHUBAIOIINM, 00yJarOIIUM (03HAKOMUTEIBHBIM). BaxkHO, 4TOOBI 33144l OJTHMMITHAIBI HMETH
OTPAaHWYEHHOE YUCJIO BEPHBIX PEUICHUM, M OTH PEUICHUs OBbLIU TOHSTHBI, JIOTHUYECKH BBICTPOCHBI 1
BKJIIOYQJIM CHCTEMY OIIEHHWBaHUS. 3aJadu ¢ OOJIIIMM YHCJIOM BapHaHTOB PEIICHUS TPYIHBI B
MIPOBEPKE U JJIs1 HUX CJI0KHO pa3padaTbiBaTh CUCTEMY OLICHUBAHMUSL.

Cucrema ouenupanus. Ee pazpaboTka — nporiecc Takoi K€ TBOPUYESCKUH, KaK HAITMCAHUE YCIOBHS
n peuieHus 3amadu. CucTemMa OLICHMBAHUS pEHICHUS 3aJadyd ONMPAETCS Ha IO03JIEMEHTHBIN
aHann3. OcoOble CIOKHOCTH BO3HUKAIOT C BBIOOPOM OIICHHBAEMBIX 3JIEMEHTOB, T.K. 3a/laHUs
HOCSIT TBOPYECKMH XapakTep U IMYyTed MOJy4eHHs] OTBETa MOXKET OBbIThb HECKOJbKO. Takum
o0pa3oM, aBTOpamMH-pa3pabOTYMKAMU HEOOXOAMMO BBISBHUTH OCHOBHBIE XapaKTEPUCTHKU BEPHBIX
OTBETOB, HE 3aBUCSIINE OT IYTEH PELICHHUs], NI PACCMOTPETh U OLICHUTh KaXK/IbI M3 BO3MOXKHBIX
BapuaHTOB pemieHus. CucTeMa OLEHOK [OJDKHA ObITh THOKOM M CBOAUTH CYOBEKTUBHOCTH
MpoBepkr K MUHUMYMY. [Ipu 3TOoM oHa nomkHa OBITH YETKO AETepMHUHHpOBaHHOW. Cucrema
OIICHMBAHMS HE JIOJDKHA OTJaBaTh MPEANOYTEHHUS KaKOMY-TMOO crocoOy pemienus. B cucrteme
OIICHUBAHMS HEOOXOUMO MPEIYCMOTPETh CIy4aid, KOTJa IIKOJBHUK HaXOIUT BepHOe (CiydaiiHoe

"l'[Ol'IaI[aHI/Ie B OTBET" TaKOBBIM HE ﬂBHHeTCH) AJIBbTCPHATHBHOC PCHICHUC.

' Ou"oMy Typy mKoabHOTro dTana BcOIll MoryT npeauiecTBoBaTh 3a049HbIe Typbl. OHU UMEKOT
PENETULIMOHHYIO U OPUEHTALMOHHYIO LI€JU. 3a04HBIM Typ HIKOJIBHOIO ATara OJMMIIHAbl MOYKET
OBITH COTPSIKEH C IMOATOTOBKON U 3aIIuTON pedepaTa Ha 3a7aHHyt0 Temy. [Ipu a3Tom npu
OLICHUBAHUH HEOOXOUMO YUUTHIBATh KOPPEKTHOCTh LIUTHPOBAHUS, MOJIHOTY cOOpa nHpopMaruy,
yMeHHue 0000111aTh, CpaBHUBATh, aHAIU3UPOBATh, JETIaTh BHIBOIBI.
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Pexomendauuu no pazpabomxe cucmembvl OUCHUBAHUSL

1. Pemenus 3a1a4u JOJDKHBI OBITH Pa30HMTHI HA AJIEMEHTHI (LIary).
2. B xaxnom 3amaHuu 0ajuIbl BHICTABIISIOTCS 32 KaXK/IbIM 3JI€MEHT (I1ar) peneHHs.
3. bamibl 32 mpaBUIIFHO BBHITIOJIHEHHBIE 3JIEMEHTHI PEIICHUSI CyMMHPYIOTCH.
4. Ilaru, 1eMOHCTPUPYIOUINE YMEHUE JIOTUYECKU PACCYKJaTh, TBOPUECKU MBICIUTD, MPOSBIIAThH
MHTYULMIO OLIEHUBAIOTCA BbIIIE, YEM T€, B KOTOPBIX MOKa3aHbl 00Jiee MPOCThIE YMEHUS, BIIa/IC€HNE
(opMaNbHBIMU 3HAHUSMH, BBITIOJIHEHHE TPUBUAIBHBIX PACUETOB U JIP.

CymMmaphbiii  6aj1 3a  Kaxaoe 3aJaHue («CTOUMOCTbY» KaXJOrO 3a/JaHus) He

00513aTEJILHO HOJIZKEH ObITH OAUHAKOBbIM.

IIpuMepsl 32124 TEOPETHYECKOT0 U IKCIIEPUMEHTAJIBHOI0 Typa ¢
Pa3BePHYTHIMH PelICHUSIMHA U CUCTEMOH OLleHUBAHUSA

3anauya 1

Ycnoeue 3a0auu

N3BecTHO, YTO B Ka4yecTBE Pa3phIXJIMTENSA JUIS TeCTa WCIOJb3YyeTcs THINeBas Cojia
(buxapOoHAT WM THAPOKAPOOHAT HATPHS), TAK KaK B PE3yJbTaTe TEPMUUCCKOTO PA3JIOKEHHUS ITOTO
COEIMHEHUS U B3aMMOJCHUCTBHS C KUCIOTOW oOpasyercsa ra3. Hamummre ypaBHEHHs] YHOMSHYTBIX
peaknmii. B kadecTBe KHCIOTHI MOXKET OBITh, Hampumep, mea, umerouwi pH<7. Hanummre
ypaBHEHUE PEaKIUu C KHCIOTaMH B MOHHOW (popme, 4TOOBI HE MHCATHh BCE KUCIOTHI, KOTOpHIE
MOTYT BCTPEYATHCS B MPOIYKTAX MUTAHHUSL.

Kakmne eme BemectBa MOTYT OBITh HCIIOJNB30BaHbl (MCIONB3YIOTCA) B  KAauecTBE
paspeixyinreneil. IlpuBenute mpumep Takoro BemiecTBa, OOOCHYHTE CBOW BbIOOp, HAIMUIINUTE
ypaBHEHHUE pPEaKIMii, KOTOPbIe MOTYT MPOTEKaTh IMPHU B3aUMOJEHCTBUU C KUCIOTaMHU (B MOHHOU
(dhopme) 1 HarpeBaHuUH.

Pewenue

2NaHCO; SN Na,CO3 + H,0O + COQT

I'unpoxapOGoHaT HATpUA B BOJIE JUCCOLUUPYET HA HOHBI:

NaHCOj3 + aq —Na'sq + HCO3 5

C kucnoTamu pearupyer TOJIbKO THAPOKApPOOHAT-UOH:

HCO;™ + H — [H2,CO3] — H,0 + CO21 unun

HCO3 + H30+ — 2H,0 + CO,1

yronpHas kuciora [H,COs] HeycroiiumBa, MOATOMY MHCaTh €€ B KAueCTBE IMPOJYKTa

PpCaKkuu HEIIb34.



B kauectBe PA3PBIXIUTCIIA MOJKHO HCIOJIB30BATH APYruc BCHICCTBA, pa3jiararomuccsa ¢
BBIJICJICHUEM TIa3a H B3aI/IMOI[eI>'ICTBYIOH_H/Ie C KHCJIOTaMHM, HC Oaroluec BPCIHBIC IJId 3J0POBbA
OpoAyKkThl. Hampumep, B KauecTBe TaKUX BELIECTB MOXHO TPEAJIOKUTh KapOOHAT WM
THJIPOKapOOHAT aMMOHHUSL.

(NH,)2,CO3 —“— 2 NH31 + CO21+ H,0

(NH4)2CO3+ aq —NH; " 5q + COs* g

COs* + H* — HCO5™

HCO;™ + H" — H,0 + CO,1

(NHz)HCO3; —“— NH31 + CO,1+ H,0

(NH4)HCO3+ aq —NH; 3q + HCO3 g

HCO3 + H" — H,0 + CO,t

Cucmema ouyenueanusn.

1 Peakuus pa3noxeHus TupokapOoHaTa HaTPUs 1 Gamn
2 Peaxnwust ruipokapOOHAT-HOHA C TPOTOHOM WIJIA THAPOKCOHUEM 1 Gamn
3 OO0OCHOBaHHBINM BEIOOD BEIIECTBA 1 Oamn
4 Peakuus pa3ioKeHUS MPEIIOKEHHOTO PA3PBIXIATEIS 1 Gamn
5 Peakuust npoyKTOB AMCCOLMALINN MPEUIOAKEHHOTO PA3PHIXIUTENS ¢ IPOTOHOM 1 Garmn

WM THAPOKCOHUEM

HUTOI'O: 5 6auioB

3agaua 2

Ycnosue 3a0auu

[Ipn npomyckanuu mapoB BOJBI uYepe3 OKCUJ KajibIMs Macca pPEaKIMOHHON CMecu
yBenuumiach Ha 9,65%. Onpenenure NpOLUEHTHBIN COCTAB MOJYYEHHON TBEPAOU CMECH.

Pewenue

3anuiinemM ypaBHEHHS] XUMUYECKOM PeaKInu:

CaO + H,0 = Ca(OH),

Koneunas cmech SBIIIeTCS TBEP/IBIM BEIIECTBOM M COCTOUT TOJILKO U3 OKCHIA U THAPOKCHIA
KaJIbLIMs, TIO3TOMY MOJKHO CJ€NaTh BBIBOJ, YTO BOJA MpOpearupoBaia MOJHOCTBIO U MPUPOCT
MacChl PEaKIIMOHHOM CMECH PaBEH Macce MpopearnpoBaBIlIEii BObI.

[IpoBenem pacuersr:

MYCTh UCXOJHOE KOJIMYECTBO OKCUJA KaJIblUs paBHA X MOJIb, TOTJA:
Macca npopearuposasiieit Bojabl: M(H20) = M(Ca0) v(CaO,x) @ = (40+16) x°0,0965= 5,4 x,

KOJIMYECTBO MOJIb Tpopearuposasiei Boasl: v(H0) = 5,4 x/18 = 0,3 x



T.K. 1o ypaBHeHuto peakuuu CaO u H,O pearupyror B cootHomenun 1:1, KomuyecTBo
pearupyromux BemectB paBHBL: V(CaOpear) = v(H20) = v(Ca(OH),) = 0,3 x

3Hasg KOJMYECTBA BEIIECTB MOXKHO ONpenenauTh Macchl ocraBmerocss CaO u
obpasoastierocs Ca(OH),:

m(CaOqcr) = 0,7'x°(40+16) = 39,2x,

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

MIpH ATOM 001I1ast Macca KOHEYHO# cMecn m(cMecH) = 61,4x

®(Ca0) = 100%°39,2x/ 61,4x = 63,84%

®(Ca(OH)y) = 100%22,2x/61,4x = 36,16%

Te e pe3yabTaThl MOKHO MOJYYHTh, TIPEAIIOJIOKNB, YTO UCXOIHASI CMECh COJIEPKHT | MOJIb
OKCHUJIa KajbIusd, T.c. x = 1.

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

Cucmema ouyenueanusn.

1  VYpaBHeHue XUMHUYECKOU peakuuu 2 Oanna
2 OO60CHOBaHHBIN BBIBOJI O TOM, YTO BOJA MPOpPEArupoBasia MmoJIHOCTHIO 1 Gamn
3 OO60CHOBaHHBIN BBIBOJ] O TOM, YTO TIPEICTABIISIET COOOM MOTyIeHHAs! CMECh 2 Oamia
4 Pacuer maccel CaO B NOJIyu€HHOU CMECH 2 Gamra
5  Pacuer maccel Ca(OH); B mosry4eHHOM cMecH 1 Gamn
6  Pacder Macchl OJIy4eHHOM CMeCH 1 Gamn
7  Pacuer w(CaO) 1 Gamn
8  Pacuer w(Ca(OH),) 1 Gamn

HUTOI'O: 10 damnos

3agavya 3

Yecnoeue 3a0auu

W3Bects sBHsSeTCd OAHMM K3 Haubojiee paclpOCTPaHEHHBIX M Pa3HOCTOPOHHE
UCIOJb3yEeMbIX XUMHUYECKUX HPOAYKTOB, NPOU3BOJUMBIX U MOTPEOJsSEMBIX IO BCEMY MHpY.
OOmemMupoBoe MPOU3BOACTBO HETalleHOW U3BeCTH (OKCHJ KaJlbLUs), BKIIOYAs MEJIKHX
MIPOU3BOANUTENIEH M3BECTH Ul COOCTBEHHBIX HYXJA (METaUTypruyecKue 3aBOJIbl, MPOU3BOIUTEIH
CTpoiiMaTepuaioB, IEJUIIOJIO3HO-OyMaXKHbIe M caxapHble KOMOWHAThI), oneHuBaercss B 300 MIH.
TOHH B roA. [lonyyaror ee 00kUroM n3BecTHsIKa (kapOoHaT Kanblus) npu temneparype 1100-1200
°C. Tlpu B3aUMOJEHCTBHM HETAIICHONW WM3BECTH C BOJOM MPOUCXOAUT MPOIECC «ralICHHs» U

IOJIy4acTCs rammcHas N3BECThb (FI/I)IpOKCI/I)I KaJ'ILI_[I/IH).
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1. Hanumnute ypaBHEHUs peakuui, HNPUBOIAIIMX K IIOJYYEHHIO TalIE€HOW H3BECTH U3
u3BecTHsKa. [IpuBenure mo 1 mpumepy MCIOJB30BaHUS M3BECTH JOMa (B KBapTUpE) U B caay
(oropone, Ha aye).

2. OneHnTe Maccy U3BECTHSKA, PACXOAYEMYIO €KET0THO Ha TIPOU3BOJICTBO U3BECTH M MACCY
raiieHoi U3BECTH, KOTOPYIO MOYKHO OBLJIO MOJIy4aTh KaX bl IO, IOTACUB BCIO U3BECTD.

Hacpimennplii BOJHBIA pacTBOpP Tall€HOM M3BECTU HA3BIBACTCS «U3BECTKOBAs BOJIA» H
HCIOJIb3YEeTCSl KaK KayeCTBEHHBbIM peakTuB Ha yriekucislii raz. B 100 r Taxoro pactBopa
conepxurcs Bcero 0,16 r camoil rameHoi u3BecTu. IIOTHOCTE 3TOrO pacTBOpa MPaKTUYECKU HE

OTJIMYAETCS OT IUIOTHOCTU YUCTOH BOIbI ( Py o = 1 1/MN).

3. Kakue BumuMble U3MEHEHHS TTPOUCXO AT C U3BECTKOBOW BOJOW MPH MPOIYCKAaHHH Yepes3
Hee yriekucioro raza? Hanumure ypaBHeHHE peakiny.

4. Paccunraiite m1g 300 © 13BECTKOBOI BOIBI:

a) KonnuecTBo HOHOB Kaniblivg (B IITYKax);

0) KoHneHnTpammo ruipOKCUA-HOHOB B MOJIB/I;

B) Maccy yriekucioro rasa, KOTOPYIO 3TOT PacTBOP MOXKET MOMJIOTUTH ¢ 0Opa3oBaHHUEM
MaKCHMAaJIbHOTO KOJMYECTBA OCAJIKa;

r) MuHuManpHbBI 00BEM YIJICKUCIOTO Tas3a (H.y.), KOTOPBIH CIAeAyeT MPOIYCTUTh 4Yepes
3TOT pPacTBOp, 4YTOOBI BBIMAJAIONIMI BHAYajge OCaOK TMOJHOCTHIO pacTBopuics. Hamummre
ypaBHEHUE PEaKIIH.

5. 3 mepeuncieHHOro CHHCKa BELIECTB: XJIOPUI HATpUs, XJIOPUA MEIH, XJIOPOBOAOPOI,
oxcun cepri(1V), okcua natpus, okcua meau(ll):

a) Boibepute 1 yKaxkuTe BellecTBa, C KOTOPHIMHU U3BECTKOBAs BOJIa HE pearupyer;

0) Boibepute U ykakuTe BellecTBa, C KOTOPHIMU M3BECTKOBAs BOJIA Pearupyer, U HAIUIIUTE
YpaBHEHHUS PEaKIuil.

Pewenue

1. YpaBuenus peakuumii: CaCO3 = CaO + COZT; CaO + H,0 = Ca(OH),.

Jloma u3BECTh HCIOJB3YIOT MpH peMoHTe (moOenka, 100aBleHHWE B INTYKaTypHBIE,
IINATIEBOYHbIE W Jp. BSsDKYIIME CMeCH), B caay Juisi OOpbObl C BpEOUTENAMH M Ui
MPEeIOTBPAIIEHUS] COJHEYHBIX O0’KOTOB O€NAT CTBOJBI JEPEBHEB U KYCTAPHUKOB, a TakKke
W3BECTKYIOT KHCIBIE TOYBHI.

2. ITo ypaBHeHusiM peakuuit u3 1 momns (40+12+3*16 = 100 r) usBecTHsika mosyyaercs 1
Moib (40+16 = 56 r) HerameHoi, a 3arem 1 momp (40+2*(16+1) = 74 r) rameHoil U3BECTH.
CootBercTBeHHO, uia nosydenus 300 muH. T. HerameHoi m3Bectu Tpedyercs 300%100/56 = 536
MJIH. T. U3BECTHsIKA. Macca rameHoi M3BeCTH, KOTOPYIO MOKHO IMOJIy4aTh Ka)AbIi TOJl, TOTacHB

BCIO M3BecThb, cocTaBiisgeT 300%74/56 = 396 muH. T.
11



3.Ilpu mpomyckaHMHM YIIEKUCIOTO Tas3a uepes

HabJr01aeTCsl € IOMyTHEHHE.

Vpasrenne peaxuun: Ca(OH); + CO, = CaCOsd + Hz0.

0,48/(40+2*17) = 6,49*10" moust. OTBEYACM 10 IIyHKTAM:

IPO3payHyl0 H3BECTKOBYIO BOJIY

4. B 300 r uszBectkoBoii BojbI coaepxutcst 0,16%¥300/100 = 0,48 r Ca(OH),, uto cocrasser

a) KosnnuecTBO MOHOB KaJIbIHs OYAET paBHO 6,49*10'3*6,02*1023 = 3,91*1021 IITYK;

6) MoJsipHasi KOHLEHTPALHS THAPOKCHA-HOHOB 2%6,49%107/0,3 = 0,0433 Mo/t

B) Ocaziok, 00pa3yroIINIics B pEaKIMK C YTIEKUCIBIM Ta30M, - KapOOHAT KaJbIIUs:

Vpasrenne peaxuum: Ca(OH); + CO, = CaCOzd + H20.

Ero wmakcumanbHOe KosqudecTBO paBHO KosmuectBy Ca(OH);, mis dero B MoOJsX

Heo0xo Mo ¢TobKo ke CO,, Macca KOTOPOTO COCTABHT 6,49*10'3*44 =0,286T;

MOJISI), T.€. BCETO 2”‘6,49”‘10'3 = 12,98*10'3 MOJISL.

r) [Ipu U30BITKE YIIIEKUCIIOTO Ta3a 0CaI0K PACTBOPSETCS.

Vpasrenne peaxuun: CaCOsd + H,O + COz = Ca(HCO3)s.

YTo6BI OH PACTBOPHIICS BECh, TpeOyeTcss KaKk MHHEMYM elne cronbko xe CO;z (6,49%10°

MuHUMaITbHBIA 00BbEM YIIIEKUCIIOTO Ta3a MPHU H.y. COCTABUT 12,98*%10°*22,4 = 0,291 1.

5. a) He pearupyer n3BecTkoBas Bojia TOJIBKO C XJIOPUIOM HATPUS U OKCUIOM MEH;

0) C ocrtanpHbIMH 4 BELIECTBAMU H3BECTKOBAsl BOJA pEArupyeT, MPUYEM OKCHJ HATPUS

pearupyeT He ¢ paCTBOPEHHOM U3BECTHIO, a C BOJOM.

Ypaenenus peaxyuui:

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

Cucmema OoUueHueanusn:

1

g B~ W DN

JIBa ypaBHeHUs peakuuii mo 1 6

JIBa mpuMepa UCIOIb30BaHUE U3BECTH 10 1 6

2 Gamna;

BepHLIe pacdCThbl MaCC U3BCCTHAKA U ramreHoi u3BecTu 1o 2 0

[TomyrHenue 1 6, ypaBHeHue peakiuu 1 6

Bepusble pacuerts! a)-T) 1o 2 6, ypaBHeHuUE peakuu r) 1 6

Bepuble ykazanus «pearupyer/He pearupyer» mo 0,5 6

VYpaBHeHus peakiuii mo 1 6

12

UTOIO

2 Gamna;

2+2 = 4 Ganna;
1+1 = 2 Gana;
4-2+1=96am10B;
6-0,5 = 36amna
4-1=4 6anna.

26 0a71710B



3anaya 4 (3KCepUMEHTAJIBHBIH TYP)

Ha »skcrnepuMeHTalbHBIX Typax UIKOJBHBIX XHUMHUYECKHUX OJUMIIMAJ Y4aCTHHUKAM MOKHO
MIPEUIOKUTH BBITIOJIHUTH 33Jady 10 Paclio3HaBaHUIO BOJIHBIX PACTBOPOB PA3IMYHBIX BEIIECTB. Jlis
pemeHusl TakuxX 3a7ad OT YYaCTHHKA TpeOyeTcsi He TOJBKO 3HAaHHWE PAa3IUYHBIX KadeCTBEHHBIX
peakumii, HO W HaOIIOAATEIHHOCTh, JIOTHUYECKOE MBIIIJICHHE, aKKypaTHOCTh W JpPYrde BechbMa
BaXHBIE KAUECTBA [T XUMHUKa-IKCIIEPUMEHTATOPA.

Jljig mpoBeieHus: TAaKOro Typa HE00X0AUMO
1) HecKOJIBKO MPOHYMEPOBAHHBIX MTPOOUPOK C UCCICAYEMBIMU PACTBOPAMH,

2) npoOUpKK C TOJNNHMCAHHBIMH pPAcTpaMH BEIIECTB, C MOMOIIBIO KOTOPBIX IMPOBOIUTCS
OIlpeieNIeHue,

3) cBOOOHAS MPOOUPKA UM HECKOJIBKO POOUPOK IS IIPOBEICHHS OTIBITOB,

4) cTakaH ¢ JUCTHJUIMPOBAHHOW BOJOH JUIsl IPOMBIBKU MPOOMPOK U OOJIBIION CTaKaH JJisl CIIMBA,

5) ’xenmaTesbHO PacloJIOKHUTh Bee MPOOMPKY B IITATHBE Ha IUTACTHKOBOM TIOTHOCE.

3ananue

YCcTaHOBHUTE COACPKUMOE MPOHYMEPOBAHHBIX MPOOUPOK 1-8, MCmoib3ys BCroMoraTelbHbIC
pacTBOpBI HUTpaTa cepedpa, CEpHOM KUCIOTHI, TUApOKcHuaa HaTtpus. [IpoHymepoBaHHbIE TPOOUPKU
coaepxat pactBopel cyinbdara memu(ll), xkapObonaTa HaTpus, MepMaHraHata Kajus, CyiIb(puaa
HaTpUsl, XJIOpUJAa AMMOHHUS, XJIOPUAA HUKENs, HUTpaTa aJlOMUHUS, XpOMaTa Kajus.
1. Hanumute Gpopmysbl MpeIoKEHHBIX IS paclio3HaBaHUS COJIEH.
2. Hccnenyiite B3aMMOJEICTBHE BCEX HEOKPAIICHHBIX BELIECTB C BCEMHU BCIIOMOTATEIbHBIMU
pactBopamu. Jlyig 3TOro HEOOJIBIIOE KOJMYECTBO HCCIEAYEMOTO pacTBOpa MeperieiTe B YHUCTYIO
poOupKy, A00aBbTE HECKOJIBKO Kameslb BCIIOMOTaTeIbHOTO pacTBOpa, MepeMelaiTe, 3amuiinTe

HaOmroAcHUS B Ta0muIy: Bwm

Ananusupyemsle . ) ) }
BeIlleCTBA IpooupkaNe_ | Ipodupka Ne_ | IIpodoupka Ne_ | IIpodupka Ne
s

o QS) E AgN03

S H o

SR A

2 o «©

28| HSO4

1

(<2}

= & =

= &/ NaOH

Bruneiite conepxumoe IpoOUpPKU B CTaKaH A7 CIUBA, MPOMOITE MPOOUPKY HECKOIBKO pa3
BOJIOM.
3. Hamwmmure ypaBHEHHUs BCeX peakiuil, KOTOpble ObUIM HCIOJIH30BaHBI ISl PACIIO3HABAHUS

OeCIIBETHBIX PACTBOPOB.
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4. PyKOBOJACTBYSICH OKpacCKaMH pacTBOPOB BEILECTB, MOMPOOYHTE COOTHECTH HOMEpP MPOOHPKHU C

dbopMyliaMu COOTBETCTBYIOIIUX coJield. VcmbITaiiTe NEeHCTBUE IMICTOYM W KUCIOTHI HA PAaCTBOPHI

OKpAIICHHBIX COJICH, 3aII0JIHUTE TaOIHILy:

AHanusupyemsle IIpoGupka IIpoOupka IIpodupka IIpodupka
BEIIECTBA Ne Ne Ne Ne
o =
=55 | HSO,
T K 5
o X~
=T O <
o X \©
= 2 R
< 2 NaOH

5. W HamumuTe ypaBHEHHUS BCEX peakluil, MPOTEKAIOIIMUX IPU B3aWMOJECHCTBHU PacTBOPOB

KHCJIOTBI U IICJIOYU C UCCICAYEMBIMU paCcTBOpaMu.

Pemrenne

1. Cynmedpar memu(Il) — CuSO., xap6onat Hatpus — Nap,COs, nepmanranar kamus — KMnNOy,

cynebua Hatpus — NapS, xmopun ammonust — NH4Cl, xnopun aukens — NiCly, HUTpaT aqroMuHus —

Al(NO3)3, xpomara kanust — K,CrOg.

2. [lepeuncieHHbIe pacTBOPHI MOKHO PA3NENIUTh HA JIBE TPYIIIBI: MOJIOBHHA M3 HUX OKpalleHa B

pa3iIuyHbIE BETA, APYrue — OECIIBETHBI:

Oxkpamennbie  HeokpaiieHHbie

CuSO, Na,CO;

KMnO4 NayS
NiCl, NH,CI

K2CrO4 Al(NO3)3

CocraBuM TECOPETUICCKYIO Ta6n1/1uy, PACIIOJIOXKHUB 10 TOPU30HTATIU BEIICCTBA, KOTOPBIC HAM HYXXKHO

OIIpCACIINTD, a 110 BEPTHUKAIN — AOIMOJHUTCIIbHBIC PEArCHTHI. Ha MNEPECCUYCHNUU KAXI0I'0 CTOJ'I6I_[a n

CTPOKH YKAXKEM ABJICHUS, KOTOPBIC MbI OBI Ha6n}oz[ann IIpHU CJIMBAHUHU 3TUX PaCTBOPOB.

AHanusupyemole
Py Na,COs AI(NO3); Na,S NH.CI
BEIIECTBA
2 HET BUIUMBIX YEepHBIN Gomiit
E{ AgNO3 OeIbIi 0camoK N P TBOPOKUCTHIN
= W3MEHEHUH 0CaJo0K
H = 0cCaJiok
S
= "Bckumanue"
= 2 acTBOpa HET BUIUMBIX TOABIICHHC HET BUIUMBIX
g d H,SO, P P . 3amaxa .
S (BBIIETISACTCS W3MEHEHUH " " H3MEHEHUH
S TYXJIBIX SIHII
= N ra3 0e3 3amaxa)
B ,E OeJblii 0CaMIOK,
5 NaOH HEeT BUJAMMBIX | KOTOPBIA McYe3aeT | HET BUIUMBIX | MOsBICHHUE 3amaxa
é H3MEHEHUH npu 100aBIeHUN W3MEHEHUH aMMHaKa
n30brTka NaOH
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ComnocTaBuB MOJY4YEHHYIO TAOMUIy C pe3yJabTaTaMy SKCHEPUMEHTA, MPUXOJUM K BBIBOIY,
YTO B MPOOHPKAX ¢ OECIIBETHBIMHU PACTBOPAMHU HAXOIATCS CIICAYIOIINE BEIIECTBA:

B rtoii mpobupke, rae Beiman Oenblii ocamok mpu podasnenuun AGNOs;, mpu noGamieHun
KHCJIOTBI BBLICISIICS Ta3 0e3 I[BeTa M 3amaxa (HaOoJaloch «BCKHIIAHUE»), a MpH 100aBICHUU
IIEJI0YH BUIMMBIX H3MEHEHUH He ObL10, Haxoauics p-p Na;COs (31o mpobupka Ne _);

B Ttoii mpobupke, rae Boiman yepHslidi ocanok npu godasnernn AgGNOs, npu nobaBieHun
KHACJIOTHI OB 3amax TYXJBIX SUI, a TMPU JO0ABICHUM HIENOYM BUAWMBIX W3MEHEHHU HE ObLIO,
Haxoawics p-p NapS (3To mpodupka Ne  );

B Ttoit mpobupke, rae BwINan Oenblii TBOPOKUCTBIN ocanok mpu gpodasnernn AGNOs, mpu
n00aBIIEHUH IIEJNOYM OBLT 3armax aMMHaka, a Ipu J00aBIICHUH KUCIOTHI BHIMMBIX H3MEHEHUH HE
obut0, Haxoamwics p-p NH4Cl (3o npobupka Ne  );

B toii mpobupke, e BbImas 0enblit ocanok mpu godasiernnn NaOH, kotopsrii pacTBopsuics
B M30BITKE IIEJIOYH, a TIPU JOOABICHUH KUCIOTHI MM HHUTpara cepedpa BUIANMBIX W3MEHEHHH HE
6bu10, Haxommicst p-p AI(NOs)s. (310 mpoGupka Ne  )?

Wrax: B mpobupke Ne _ wHaxomutcst p-p NapCOs3

B ipoOupke Ne _ Haxoautcs p-p NaxS
B ipobupke Ne  Haxoautcs p-p NH,CI
B ipobupke Ne  nHaxomutcs p-p Al(NOs)s3
3. YpaBHEHHS peaKIuii:
1a) Na,COs + 2AgNO; = Ag,COs{ + 2NaNO3;
16) NayCOj3 + H,SO4 = NayS04 + CO,T + H,0;
2a) Na,S + 2AgNOs = Ag,S + 2NaNO3;
26) NayS + H,SO, = HoST + 2NayS0y;
3a) NH,CI + AgNO3 = AgCI + NH;NO3;
36) NH,Cl + NaOH = NHT + H,0 + NaCl.
4a) AI(NO3); + 3NaOH = AI(OH)3{ + 3NaNO3;
46) Al(OH)3 + NaOH = Na[Al(OH)4] nin
AIl(OH); + 3NaOH = Nas[AlI(OH)g];
4. Hwke mnpemaraercs COOTBETCTBHE OKPAcOK PAacTBOPOB W HOMEPOB NPOOUPOK B OJHOM H3

BapUaHTOB IS paCllO3HABAHU.

Ne npodupku

Oxpacka pacTBopa | >KenTas | 3eJeHas | roiayoas | OT po30Boi 0 (pHOIeTOBON

> BMecTo «__» MIKOJIBHUK munieT No, pOOUPKH, KOTOPbIA HAKCAT JJAGOPaHT
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OKpacka BOJHBIX PACTBOPOB OOYCIOBJIEGHA IIPHCYICTBHEM B HHUX CIICAYIOIIUX HOHOB:
ronybas — Cu®*, semenas — Ni**, xenras — CrO4%", oT po3oBoii 10 duoneroBoil — MnO4~. Dtu
3HAHMS TIO3BOJIIOT YCTAHOBHMTH COJEPKHMOE TNPOOHPOK C OKPANICHHBIMH —PacTBOPAMH:
Ne  —p-pKyCrOg4, Ne —p-p NiCl;, Ne —p-p CuSOy4, Ne _ — p-p KMnO..

COCTaBUM TEOPETHYECKYIO TabJIUILY, PACIIONOKHB TI0 TOPU3OHTAIIM BEIECTBA, KOTOPBIE HAM
HY)XXHO OHNpCACINTb, a MO0 BCPTHUKAIMW — JOIOJHUTCIBHBIC PCarcHThI. Ha MNEPCCCUYCHUU KaXJ0Iro

CTOJ'I6IIa N CTPOKHU YKAKEM SABJICHUSA, KOTOPBIC MbI OBl Ha6JIIO[[aJII/I IIpH CJIMBAHHUU 3THUX PACTBOPOB.

Anannsupyemeie .
Py CuSOq, NiCl, K,CrOy KMnO,
BEIIIECTBA
o E P-p U3MEHMII
~ S = HECT BUAUMBIX HET BUAUMBIX HET BUANMBIX
2 5 5| H2SO04 . . OKpacKy Ha .
2 R 5 N3MCHCHHUU N3MCHCHUU N3MCHCHUU
5 2 9 OPaHXEBYIO
= O <
858
5 g =t NaOH BBITIAJI OCAA0K BhBITTAJI $I6J'IO‘~IHO- HET BUANMBIX HET BUANUMBIX
~ & §. CHHETO IBeTa 3eJIeHBIA 0Cag0K N3MeHEeHUH N3MeHEeHUH

[IpuBenenb! HaOIIOACHUS MTPU CIMBAHUU pa30aBIE€HHBIX PACTBOPOB.

Ecnu ucnonpzoBath KoHLIEHTpUpoBaHHBIA pacTBOp NaOH, To B M30BITKE 3TOr0 pacrtBopa
PacTBOPUTCS] CUHHI 0Ca/I0K THIPOKCH]IA ME/IU:
Cu(OH); + 2 NaOH xonn) = Na[Cu(OH).]

Kpome 3Toro BO3MOXKXHO M3MEHEHHE OKPAaCKH pacTBOpa IEpPMAHraHaTa Kajlus B LICIIOYHON
Cpelie U3-3a Pa3I0KCHHUS:
4MNOy4” + 40H™ = 4MnO4”" + 2H,0+0,

PacTBOp npuobperer cHayana TEMHYIO, IOYTH YEPHYIO OKPACKY M3-3a CMELICHMSI 3€JI€HOTO
1 (PHOJIETOBOIO, a IOTOM CTaHET 3EJIEHBIM.
5. YpaBHEHHS peaKIuii:
2K>CrO4 + HyS04 = KyCr07 + KySO4 + H20
CuSQO4+ 2 NaOH = Cu(OH),4 + Na,SO,
NiCly+ 2 NaOH = Ni(OH),4 + 2NaCl

Cucmema OoUeHueanusn:

1  @opmynvl coneii no 0,5 6 0,5*8 = 4 6amna;

2  CoomHecenue coneti no npusHaxam peaxyuii no 0,5 6 0,5*%4 = 2 6anna;
3anonnenue mabnuywvl ¢ nabaooenusmu no 0,5 bannos 0,5*%12 = 6 6annos;

3  Vpasnenus peaxyuii no 1 6 1*8 = 8 bannos;

4  Coommnecenue coneti no ygemy no 0,5 6 0,5*%4 = 2 6anna;
3anonnenue mabauywl ¢ Habmodenusmu no 0,5 6annos 0.5*8 = 4 banna

S5 Vpasenenus peaxyuii no 1 6 1*3 = 3 6anna.

HTOI'O 29 éannoe
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METOJIUKA OIIEHUBAHUS BBINOJTHEHU S OJIMMITUA THBIX
3AJJAHUM

OnenuBanue pabOT YYaCTHUKOB IIKOJBHOTO JTama BCepoCCHICKOW — OIMMITHAIBI
MPOBOJMTCS COTJIACHO CHUCTEME OIICHMBAHMS, pPa3pa0OTaHHOW TPEIMETHOW METOAMYECKOM
KOMHCCHEN (CM. pEeKOMEHIAIMU MO pa3paboTKe CHUCTEMbl OILICHUBaHUs). YUieHbl KIOpU mepen
MPOBEPKON 3HAKOMATCS C PEHICHUSIMU M C CHUCTEMOW OIIEHWBAHMs, PACHpPENEISIOT 3aJaHusd,
KOTOpBIE OyIyT MpOBEpsTh. BaXKHBIM yCIIOBHEM OOBEKTHBHOCTH MTPOBEPKU SIBISICTCS TO, YTO OIHMH
YJICH JKIOPU MPOBEPSIET OJTHO M TO XKe 3a7JaHue B padOTaX BCEX yUaCTHUKOB.

UsieHsl KIOpU MPUCTYNAIOT K MPOBEPKE TOJIBKO MOCJIE KOJAUPOBKH PadoT.

B cucreme oneHuBaHMs yka3zaH MaKCUMAaJbHBIN 0ajl 32 TOT WM MHOW DJIEMEHT PEIICHHS.
[Ipu HEMOJIHOM WJIM YaCTUYHO OMIMOOYHOM OTBETE CTABUTCS MEHbIee yucio 6amwioB. Eciu oTBeT
HETIPaBWIbHBIHN, TO 32 3JIEMEHT PeIIeHHs 0auTbl He HAYUCIISTFOTCSI.

B 3agagax ¢ mocnegoBaTeIbHBIMU BBIYMCICHUSIMU KQK/IBIN IIar OIEHUBAETCS OTACIBHO U
omrbOKa B Ha4aje HE SBJISIETCS OCHOBAHHWEM JIJIsSI BBICTABJICHUS HYJIEBOW OTMETKH 3a JaTbHEHIITNE
BBIYUCJICHUS, KPOME CITy4aeB MCIIOJIb30BaHUs (PU3NIECKH HEOOOCHOBAHHBIX BEITWYWH, HAIPUMED,
OTPULIATENIBHBIX MacC, WIM MacC MNPOAYKTOB pEaKUUU NPEBOCXOJAIIMX MacChl HMCXOIHBIX
BEILIECTB.

OOmrast omeHKa pe3ysibTaTa YYacTHHKA OJIMMIIHAABI SBIAETCS apu(PMETHUYECKON CyMMOM
Bcex OaJlJIOB, MOJYYEHHBIX UM 3a 33JlaHHs BCEX TYpPOB OJIMMIIMAIbI. bammbl 3a 3amanus u oOuias
CyMMa 3aHOCHTCSl WIEHaMH JKIOPH B BEIOMOCTh M BMecCTe C paboTaMu NepenaroTcs Ha
JIEKOIMPOBaHMe, a 3aTeM (PUKCHPYIOTCSI B UTOTOBOM BEIOMOCTH, MO KOTOPOIl MOABOJISATCS HTOTH

OJIMMIIHaAbI.
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OMMCAHUE COEIU®UKUA XUMHUYECKOHN OJIMMITHA IbI 1151
PA3PABOTKH TPEBOBAHUI K ITIPOBEJIEHUIO IIIKOJBHOI'O DTAIIA
IO XUMHUU B CYBBEKTAX P®

[lIkonbHBIA dTanm  BcepoccHiCKOM  OJMMIIMANBI - SBIIAETCS  OTKPBITBIM. B Hem Ha
T0OPOBOIBHON OCHOBE NMPUHUMAIOT WHAMBUAyAbHOE ydacThe oOydaromuecs 4-11 kmaccos. Tak B
IIOJIHOM Mepe peanu3yeTcsli NPUHLUI PABHOJAOCTYIIHOCTH M JOOpOBOJIBHOCTH Y4acTUsl B

OJIMMIIMaIHOM ABUXKCHHU.

Dopma npogedenus WKQIbHQ20 JNAng

Cornacno Ilopsiaky npoBenenus Beepoccuiickoit 0TMMIUa bl IIKOJIBHUKOB IMKOJIBHBIHN 3TaIl
OJIMMITHA/IBI TIPOBOJAUT 00pa3oBaTelibHasi OpraHU3alKsl B OKTSIOpE MO0 OJMMITHATHBIM 3aJIaHUSIM JIJIST
4-11 xmaccoB, pa3pabOTaHHBIM IPEIMETHO-METOINYECKOM KOMHUCCHEH MYHHUIMIAIBHOTO 3Tama ¢
YYETOM METOJMYECKUX PEKOMEHAAIUN LEHTPAIBHON METOAUYECKOW KOMHUCCHHM N0 XUMHUHU. Cpok
OKOHYAHMS IIKOJIBHOTO 3Tarna — He no3anee 01 HoaOps.

3amanusi MOTYT OBITh ABTOPCKUMH WJIM BBIOPAHBI U3 JIMTEPATYPHBIX UCTOYHHKOB. 32 OCHOBY
MOTYT OBITH B3STHI 3aJaHHS OJUMIIMAJ TPOILUIBIX JIET, OMyOJWKOBaHHbIE B COOpPHHKAax M Ha
WHTEpPHET TopTajax (CM. CIHCOK JmTepaTyphl, MHTepHET-pecypcoB). CchblLIKa HAa HMCTOYHHUK
o0s13aTesibHA. 3aJaHUs  IIKOJBHOI0 M MYHMUHMNAJIBHOIO 3TANoB  1eJeco00pa3Ho
pa3padarTbiBaTh /M 4 BO3pacTHBIX nmapaJsuiesei: 4-8, 9, 10 u 11 kiacenl.

NudopmanrionHas mojyiepka MIKOJILHOTO 3Tarna OJUMITHAIbI 3aKII0YaeTCs B IHPOKOM
OTIOBEIICHUH Yepe3 calT oOpa30BaTEIbHOTO YUPEKIACHHS, COIMAIBHBIE CETH M JIPYrUe CPe/CcTBa
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHM, a TaKKe 4epe3 METOJUYECKHE OObCIUHCHHS
YUHUTENCH U MpenoiaBaTesieil eCTeCTBEHHOHAYYHOTO UKJIA.

[lIxonpHbld sTan OnuMnuazbl MO XUMHUHU JUIS  CTApIIMX BO3PACTHBIX Mapajuiesien
KEJaTelnbHO TMPOBOAUTH B 2 Typa (TEOPETHUECKUH U OKCIEPUMEHTalIbHBIH) B CPOKH,
ycraHoBieHHble [lopsankom npoBenenns Beepoccuiickoit onumMnuasl MKOJIbHUKOB. JJIMTEIBHOCTD
TEOPETUYECKOTO Typa COCTaBIIAET He Oosee 4 (4eThipex), a SKCIIEPUMEHTAIBLHOTO Typa — He Oonee 2

(,Z[BYX) aCTPOHOMUYECKMX 4YacoB. Eciu MMPOBEACHUEC SKCIICPUMCHTAJIBHOT'O Typa HEBO3MOXKHO, TO B

KOMILJIEKT TEOPETUYECKOTO Typa BKIIOYAeTCs 3ajada, TpeOyrolas MBICICHHOTO SKCIEPUMEHTa, U
BpeMs MIPOBEJICHUS Typa MOKET OBITh YBEIHUEHO A0 5 (MATH) aCTPOHOMUYECKUX YaCOB C YUETOM
BO3PACTHBIX 0COOEHHOCTEN YYaCTHUKOB.

Oco0oe BHUMaHMe cJieqyeT yIeJUTh NMePBbIM JABYM BO3PACTHbIM mnapasuiensim. [lis
yuamuxes:i 4-8 KjIaccoB ouMMNMAaaa MO0 XUMHUM J0JKHA ObIThb B OoJblIeH CTeNmeHHu
3aHUMATEJbHOM, YeM TPAJAMLHUOHHON: B OTJIMYHME OT KJIACCHYeCKOH (opmbl nmpoBeneHHs

OJTUMIIUA/IbI (TEOPEeTUYECKHI M IKCIEPUMEHTAIBHBIH TYP), B JAHHOM CJIy4ae peKOMeHIyeTcs
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urposasi popMa: OJMMIHAJA MOXeT ObITH NPOBeJeHA B BHAe BHUKTOPHH M KOHKYPCOB
XMMHMYECKOI0 CO/lep:KaHMsl, BKJIIOYAKOIIHX:

1. 31eMeHTapHBIE J1A00paTOPHBIE ONlepalluy (KTO TOYHee B3BECUT WJIH U3MEPHUT 00beM,
KTO TOYHee U aKKypaTHee oTOepeT He0O0XOAUMBbIN 00beM KHIKOCTH, KTO ObICTPO, IPH 3TOM
AKKYPATHO U TOYHO, IPUTOTOBUT PACTBOP BellleCTBA 3aJaHHON KOHUEHTPALMM WJIM Pa3/IeJIuT
cMech HA KOMIIOHEHTHI);

2. mpocThie XHMHYeCKHE ONbIThI, CBSI3AHHbIEC C KU3HbIO: TallleHHe COJIbl YKCYCHOMH
KHCJIOTOM, pa3jioKeHHe XJIOpHAa aMMOHHUSI, U3MEHeHHe IBeTa NMPHPOJHBIX UHIMKATOPOB B
KHMCJION U 1Ie104HOl cpefe (Hampumep, U3MEHeHUe I[BeTa HACTOSI YePHOIo 4asi MJIM O0TBapa
CBEKJIbl B 3aBUCHMOCTH OT KMCJIOTHOCTH PacTBopa).

K noaroroBke TypoB i o0yuyawmmxcss 4-8 KjiaccoB Heo0X0AMMO AKTHBHO
NPHUBJIEKATH CTAPIIEKJIACCHUKOB.

B cnywae mpoBeneHus 3a04HOro Typa Ha caiTe M Ha HH(OPMAIIMOHHO-TEMaTUYECKHX
CTeHJaX 00pa3oBaTEIbHBIX YUYPEKICHHUH, a Takke Ha CaliTaX OPraHM3aTOPOB COOTBETCTBYIOILETO
stana BcOIll nmybnukyroTcs 3aanusi, U yKa3bIBaeTcsl CPOK, 1O KOTOPOTO ydalluecs MOTYT MOJaTh

CBOU PEIICHHS.

[lopa00K npogedeHus mypos WKo1b1H020 amang Orumunugaos

VYyactHuku OnuMIuaabl JOMYCKAKOTCS 0 BCEX MPEAYCMOTPEHHBIX MPOTrpaMMOM TYpPOB.
[IpoMexxkyToUHBIE PE3yAbTATHl HE MOTYT CIYXKUTh OCHOBAaHHUEM I OTCTPAHEHUSI OT y4acTus B
OmuMmnuaze.

[IpoBeaeHUIO OIMMITUA/IBI JIOJDKEH MPEAIIeCTBOBATh MHCTPYKTAXK YYACTHUKOB O MpaBUIIAX
y4yacTdsi B OJIMMIMUAJE, B YAaCTHOCTH, O IPOJOJDKUTEIBHOCTH Typa, O CAyYasaxX YIaleHUus C
OJIMMIIUA/IBI, O JaTe, BPEMEHM M MECTE€ O3HAKOMJICHHMS C pe3yiabTaramMu ojuMmnuaznbl. llepen
HAYyaJioM JKCIEPUMEHTAIBHOIO Typa YdYalluxcs HEOoOXOJUMO KpaTko MHPOUHCTPYKTUPOBATH O
MpaBWJIaX TEXHUKU Oe30MacHOCTU (MpU HEOOXOIMMOCTH CHelaTh COOTBETCTBYIOIIME 3alKCH B
KypHaJle PerucTpalui UHCTPYKTaka Ha paboyeM MecTe) U JaTh PEKOMEHJAIMH 0 BBIMOJTHEHHUIO
TOW WMJIM MHOM IPOLEAYPBI, C KOTOPOM OHHU CTOJIKHYTCS IIPH BBIIOJIHEHUHU 3a7aHusd. Bee ywanuecs
JOJKHBI padoTaTh B XajaTax M, €CIM HEe0OXOJMMO, B OYkax M mepuaTkax. [Ipu BhImonHeHUH
OKCIIEPUMEHTANBHOIO Typa 4WICHAaM JXIOPH W IPENONABATENSAM, HAXOMALIUMCSA B INPAKTUKYME,
HE00X0IMMO HaOJI0IaTh 32 XOJIOM BHITIOJTHEHHS YYAIIUMUCS TPEJIOKEHHON pabOThI.

YyactHuk O6epeT ¢ co0oil B ayAUTOPHUIO PYYKH CHHETO WMIM YEPHOTO IIBETA, MOYKET B3STh
WH)KEHEPHBIN KaJIbKYJATOP, MPOXJIAIUTEIbHBIE HAMUTKU B IIPO3PAYHOM YIIAKOBKE, LIOKOJA.

PaGora BeImonHsAETCS py‘IKOﬁ OJHOI0 IBECTA.
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B ayIuTopHI0 KaTeropu4ecKH 3anpeniaercss 6paTh Oymary, ClipaBoYHbIe MATEPHAJIbI,
CpeacTBa COTOBOI CBSI3M; YYACTHMKH He BIpaBe 0O0LIATHCS JAPYr ¢ JAPYromM, CBOGOIHO
NePeIBUTaATHCS M0 Ay TUTOPHH.

JUIst mpoBeleHHs] OJIMMIUAALI HEOOXOAUMBI AYIHTOPUH (IIKOJIbHBLIE KJACCHI), B
KOTOPBIX KAXKIOMY YYACTHHKY J0JKHO OBITH MPEI0CTABJIEHO 0TAeJbHOE paboyee MecTo.

Jlns HOpMalbHOM pabOThl YYAaCTHUKOB B IIOMEIIEHUSAX HEOOXOAMMO 00€CIeYnBarh
KOM(OPTHBIE YCIOBHSA: TUIIMHY, YUCTOTY, CBEKUN BO3AYX, JOCTATOYHYI OCBEIIEHHOCTH PadounX
mect, Temueparypy 20-22°C, naxxaocts 40-60%.

JI7asi  BBIOJIHEHUS OKCIEPHMMEHTALHOTO Typa YYaCTHHKHM IIOJy4arOT HEOOXOIUMMBbIE

peaKTUBbI, 000PYA0BAHKE U TETPAAU 11 0QOPMIIEHUS PabOTHI.

1. 3agaHus KaXX/10TO U3 KOMIUIEKTOB COCTABJIEHBI B OJIHOM BapHUaHTE, O3TOMY YYAaCTHUKHU JOJIKHBI
CHIETH 110 OJTHOMY 32 CTOJIOM (IIapTOiA).

2. BMecre ¢ 3a7aHUsIMU KXl yYaCTHHMK IOJy4aeT HEOOXOAUMYIO CHpPaBOYHYIO MHGOPMALHIO
JUI UX BBINOJIHEHUS (IEPUOJAMYECKYIO CHUCTEMY, TaOJIUIly PACTBOPHUMOCTH, 3JIEKTPOXUMHUYECKHIM
P HAMIPSKEHUM METaJlIOB).

3. Bo Bpems HpoBeneHUs OJIMMIIMAAIBI YYaCTHUK MOJKET BBIXOJUTh W3 AYAUTOPHH, TOJIBKO B
COIIPOBOKJEHUNU AekKypHOTro. IIpu 3TomM paboTa B 00s3aTEIbHOM MOPSAAKE OCTAETCS B ayIUTOPHH.

Ha ee 00650k Kke nemaercst moMeTKa O BPEMEHH BBIX0/1a U BO3BPAILICHHS YyIaIIerocsl.

Hucmpykuua 014 0exrcypnozo é ayoumopuu.

1. Ha MEePBYIO CTPAHUITY (HE 00JI0KKY!) KaKI0HM TeTpaau MPUKPETTUTh OJIAHK JIJIs1 OLICHUBAHUS

paboTHI;

Ne 3amaun  |bamnel  [moamucu

2. pa3zaath TeTpajy;
3. MPOCIEUTD 33 IPAaBUIIbHBIM 3aMl0JIHEHHEM O0I0XKKH: hamunus, uMs, otdectBo (PHO)
YYaCTHHUKA;

4) pa3natb 3a4aHUS;
5) 3amucaTh Ha JOCKe BpeMs Hadalla 1 OKOHYaHUS TEOPETUUIECKOTO Typa;

6) M0 OKOHYAHMHU Typa KAXKAOMY YYACTHUKY Pa3fiaTh pelleHHusl.
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IIpouedypa xkoouposanus u 0ekoouposanus paoom

OTBeTpl yYyaCTHMKOB Ha 3aJaHMsl TEOPETUYECKUX TYpOB IIEpE] HA4yaloM IIPOBEPKHU
KOAMPYIOTCSL TIPENCTaBUTENSAMH Oprkomurera. KoHpHUIECHIMATBHOCTh JMaHHON HH(pOopMaImu
SIBJIIETCS OCHOBHBIM IPHUHIMIIOM IIPOBEPKU TEOPETUYECKUX TYpPOB 3aKIHOUYMUTEIHHOTO 3Tamna
Onumnuassl.

Jns KoaMpoBaHUST M JACKOAMPOBaHUS pPaboT OPrKOMHTETOM CO3JAeTCs CHEeIHaabHas
KOMHUCCHS B COCTAaBE B KOJIMUECTBE HE MEHEE JBYX UEJIOBEK.

[locne oxoHuUaHUs TEOPETHUECKOTO Typa padoThl ydacTHUKOB OIMMIUAAbI MEpeaaroTCs
mudpoBaIbHONM KOMHUCCUM Ha KojaupoBanue. Jlyisg mokaza paboT mudpoBaibHasi KOMHUCCHUS
JEKOUPYET pabOTHI.

PaGota mo koaMpoBaHHIO, TPOBEPKE U TMpOIeAypa BHECEHHUs OaioB B 0a3y JaHHBIX
OpraHM30BaHbl TaK, YTO MOJIHAS MH(OpMAaLMs O peHTHUHIE Ka)XJO0ro y4acTHUKA JIOCTYIHA TOJIBKO

YJieHaM MIH(PPOBaTbHON KOMHCCHU.

Upouedypa ouenueanus ¢oinonnennylx 3a0anui

1. Ilepen npoBepkoil paboOT KIOpU 3HAKOMUTCS C PELICHUSIMU U CHCTEMOM OLIEHHWBAHUS, a TaKXKe
dhopmupyeT pabodre TPyl IS TPOBEPKH.

2. JIns kaxx10¥ BO3pACTHOM Mapajuiesid YWICHBI )KIOPH 3aI0JHSIOT OIICHOYHBIE BEOMOCTH (JIUCTHI):

JIucT mpoBEepKU TEOPETHIECKOTO Typa KJ1acc

Kox paboter [3amaua 1 |[3amawa2 [3amawa 3 |3amaua 4

3. BemmonHenue 3aa4 S3KCIHCPUMCHTAJIIbHOTO Typa OLOCHHUBACTCA B XOAC CAMOTO Typa. B xone
HUTOTOBOM 66C6I[bl o pe3yjibTaTaM BbIIIOJIHCHUSA SKCIICPUMCHTAJIBHOI'O Typa UWICHBI KIOPU

BBICTABJIAIOT OUCHKY KAXKXAOMY YUYACTHUKY.

11 0 HUIl U NOKA3 J11)

1. Tlo OKOHYAaHWU TYpPOB YYACTHUKHU JOJDKHBI HMETh BO3MOYXKHOCTH O3HAKOMHUTHCSA C
pPa3BEepHYTHIMU peUIEHUsAMH onuMnuaanbix 3aaad. llosromy HIIMK mo xumum HacTOSITENBHO
pEeKOMeHAyeT MyONMKOBaTh pa3BepHYThIE pEIIeHHWs U CHUCTeMYy OIICHMBAaHUS Ha cailTax
OPraHu3aTopoB WIKOJBHOIO 3Tara.

2. OcHoBHas 1enb pa3dopa 3agaHuil — OOBACHUTH ydacTHHKaM OIUMIHAIBl BO3MOXKHBIC

(CCJ'II/I ux HCCKOJIBKO) PCHICHUSA KAXKXKA0T0 U3 NPCIIJIOKCHHBIX 3aJlaHui Ha Typax (KOHKpr&X). B xozne
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pa3bopa 3ajaHUil TPEACTaBISAIOTCA HauOoJiee yJayHble BAPHAHTHI BBITOJHEHHS OJIMMITMAJIHBIX
3aJJaHUi, AaHATM3UPYIOTCS TUIIMYHBIE OIIUOKH, OMYIIEHHbIE yYacTHUKaMU OIUMITHAIBL.

3. OcHOBHas 1eTb MOKa3a padoT — 03HAKOMHUTH YYaCTHUKOB C pe3yJbTaTaMH BBIIOJTHEHHS
ux paboT, CHATH BO3HUKaiOmMe BoOmpochl. [loka3 paboT MPOBOIUTCS B CIOKOWHOW U
no0OpoxenaTenbHOU 00CTaHOBKE.

IIpu noaroroBke k pa3dopy 3aga4 M MNokKazy padoT Heo0X0QMMO NPHBJIEKATh
CTAPIIEKJIACCHMKOB. MOKHO OpPraHuM3oBaTh [IHCKYCCHOHHYIO 3alllUTY pelleHusl 3aJayvu,

MacCTep-KJIacc OoT nooeauTesl.

11 K K
[lonBenenne MTOroB NPOBOJIUTCSA corylacHO npuHsAtomy llopsnky nposenenus Bceepoccuiickoin
OJIMMITHA/IBI TITKOJIbHUKOB.

1. TloGemuTenu u mpU3Ephl OMPEEIAIOTCS IO pe3yIbTaTaM PEIIeHUsT YIaCTHUKAMHU 3a7ad.
HtoroBeiii pe3ynabTaT KaKIOTO YYaCTHHKA IMOJICYMTHIBACTCS KAaK CyMMa TIOJYy4EHHBIX 3THUM
YYaCTHUKOM OaJIJIOB 3a PEIICHUE KX A0 3a/1a4l Ha TEOPETUUECKOM U IKCIIEPUMEHTATILHOM Typax.

2. OkoHYATENbHBIE PE3yJbTaThl NMPOBEPKH PEHMICHUH BCEX YYaCTHHKOB (DHKCHPYIOTCS B
WTOTOBBIX TaOiMIax (Mo KaKI0W BO3PACTHOW Mapajuiesd OTIEIBHOW), MPEICTaBISIOMIEeH coO0M
paH>KMpPOBAHHBIA CHHCOK YYaCTHUKOB, PACIOJIOKEHHBIX MO Mepe YObIBaHUS HAOpaHHBIX HMH
OamyoB. YYacCTHUKH C OJWMHAKOBBIMHU OajslaMH pacriojiararotcss B ajndaBUTHOM mopsiake. Ha
OCHOBAHUU UTOTOBOM TaOJIHIIBI, )KIOPHU OINPEAEsAeT ModeauTeNnel u Npru3epos.

3. Ilpeacenateinp Xopu nepenacT IPOTOKOJ MO OMPEESICHUIO TO0eIuTeNNel U PU3EPOB B
OprkoMuTeT 17151 YTBEPKICHHS criMcka nmodenureneid u npuzepoB OIUMIIUaAb O XUMHH.

4. Choucok Bcex y4acTHUKOB OIUMMMAIbI ¢ YKa3aHHEM HAaOpaHHBIX UMU OAJUIOB U TUIIOM
MOJIyY€HHOTO AUIIoMa (mobeauTers uiu npusepa) 3aBepsiercs npeacenareneM OprkoMureTa.

5. Jns co3manus obmiepoccuiickoil 6a3pl MIKOJIBHOTO dTarna Beepoccuiickoil oaummnuaibl
IIKOJBPHUKOB [0  XMMHH,  MpEeACeNaTeiasiM  NPEIMETHBIX  METOJMYECKUX  KOMUCCUH
COOTBETCTBYIOIIMX 3TallOB OJIMMIIMA/bI HAJUICKUT BBICIATh 3aJaHUs U PELICHUS C yKa3aHHUEM
OTBETCTBEHHOTO IO COCTaBIEHUIO (CCBHUIKM Ha JHTEpaTypHble HCTOYHUKU 00s3aTeibHbI) Ha
AIIEKTPOHHBIN aapec 3aMECTUTENS Mpeaceaarens u (Uiu) OTBETCTBEHHOTo cekperaps LlenTpanbHoii
MPEIMETHON METOAUYECKOW KOMHUCCHHM BCEepOCCHMHCKOM OJIMMIMAAbl IIKOJBHUKOB IO XUMHH
(Apxanrenbckass Ombra BamentunoBHa (olga.arkh@gmail.com), omkenko Brnaaumup

Jmutpuesny (Doljenko_VD@inorg.chem.msu.ru).

6. OpraH MCCTHOI'0O  CaMOYIIpaBJICHUA, OCY]_I_ICCTBJ'IHIOIJ_[I/II‘/’I YIIpaBJICHUC B C(I)epe
O6pa3OBaHI/I$I Hy6J'II/II(yeT PE3YyJIbTAaThl IIKOJBHOI'O 3Talla Ha CBOCM O(I)I/II_II/IaJ'IBHOM caiiTe B ceTu

"I/IHTepHCT", B TOM YHCJIC MPOTOKOJIbI KHOPHU MIKOJBHOI'O 3Tala OJUMIIMAAbl IO KaXKIAOMY
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o0mieoOpa3oBarenbHOMY peaMeTy. Pekomenayercst myOIMKOBaTh 3aaHUs U PELICHHS IIKOJIBHOTO

JTamna Ha caiiTe OpraHu3aTopa.

OIIMCAHUE HEOBXOANMOI'O MATEPUAJIBHO-TEXHUYECKOI'O
OBECIEYEHUSA JJ15 BBINTOJHEHUS OJIMMITUA THBIX 3ATAHUIA

JUig TUpaXxupoBaHUsl MaTepHaIOB HEOOX0IMMa KOMITbIOTEpHAs! TEXHUKA, MHOKUTEIbHAS
TEXHMKa (Jla3epHbIEe NPUHTEPHl M KOMMPBI) M pacXoJHble MaTepuaiabl K HUM. Matepuaibl
(ycnoBus U perieHus ) cieayeT pa3MHOKATh B pacyeTe Ha KaXK/10TO.

Jlig KaXxJ10T0 ydyacTHHKa HEOOXOAMMO pacredyaraTh NEPUOANYECKYI0 CUCTEMY U TaOIUIly
pacTBopuMOCTH (TipusiokeHus 1 u 2), ycioBus, OTAEIbHO PELIEHHS C CUCTEMON OLIEHUBAHUSL.

Jlyis BBITIOJIHEHUS 3aJJaHUM TEOPETUYECKOT0 U SKCIEPUMEHTAIBLHOTO TYpPOB TpeOyHOTCS
MPOLITAMIIOBaHHbIE TETPaJu B KIETKY/NucThl Oymaru (opmara A4, HeGOJBLION 3amac pydex
CUHEro (MJIM YepPHOTO I[BETA).

Jst paOOTHI JKIOPY M OPTKOMHUTETA

KomnbroTepHast 1 MHOKUTENIbHAS TEXHUKA, 4-5 madek OymMaru, pydkd CHHHUE M KPAacHBIC
(B pacdere mo 2 MIT. HA KaXJI0TO 4YiICHA JKIOPH), KapaHJalld MpoCThie (M3 pacyera 1o 2 mT. Ha
KaXX/I0OTO 4JIeHa YKIOpH), HOKHHIBI (1 1T.), cTerieps! (2 mIT.) ¥ CKPENKH K HUM, aHTUCTEILIEPHI

(1 wrT.), kneswmii kapangam (2 mT.), cTUKepsI (1-2 6II0KOB);

JUis SKCnepUMEHTaIbHOTO Typa JOCTaTOYHO PEAKTUBOB U 00OPYIOBaHUS, KOTOPHIMU

YKOMINJICKTOBAHA KaXJ1as IIKOJIa.

IHHEPEYEHD CITPABOYHBIX MATEPHUAJIOB, CPEJICTB CBA3U U
IJEKTPOHHO-BBIYUCJIMTEJIBbHON TEXHUKH, PASPEIIEHHBIX K
HNCITOJIB3OBAHUIO BO BPEM4 ITPOBEJAEHUA OJIMMIINA 1Bl

Ilepuoanyeckas cucreMa XUMHUUECKUX 3JIEMEHTOB (TIpHiIoKeHHe 1)
Tabnuua pacTBOPUMOCTH U PpsiJl HAPSHKEHHSI METaJUIOB (MIpHIIOKEeHHE 2)

NH>xeHepHBIN HENPOrPAMMUPYEMBIN KaJIbKYIATOP
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OBPA3LIbLI (ITPUMEPHI) 3AJIAHU I

Hus paspaboTku 3amaHuii mkoiapHOro srtana BcOUI mo xumum I[IIMK no xumuun

mpeiaraeT HECKOJIbKO MW OJIMMITUAIHBIX 33/1a4, OTHECCHHBIX K Pa3IMYHBIM TEMaM.
Heoprauuyeckasi XuMus

H1. BapbupoBanue COOTHONICHHS KOJUYESCTB PEarupyroIiX BEIISCTB, MPUBOIAIICE K
Pa3HBIM pe3ylIbTaTaM.

K mpem nopyusm 0,1 M HySO4 o6vemom 20 mn xascoas npununu a) 10 mn 0.2 M KOH,
0) 80 mn 0,025 M NaOH, 6) 30 mz 0,25 M KOH.
Paccuumaiime monapnvie konyenmpayuu npooyKmos peakyuu 6 KaniCcooMm U3 mpex clyuaes.
Vkaocume pH cpedvl nonyuennvix pacmeopos (6oavue, menvuie unu okono 7). B xone pemenus
9TO¥ 3a7aun B ciydae a) mosnydaercs cpeanss coib K,SOy4 (pH pacTBOpa HeWTpanbHBIN), B Cilydae
0) monyuaercs kucnas coib KHSO, (3nauenue pH pactBopa Menbliie 7), B ciiydae B) MOJIydaeTcs,
YTO IIEI0Yb 0CTaeTCs B n30bITKe (3HaueHue pH pacTtBopa GosbIie 7).
KonmuecTBa CXOMHBIX BEIIECTB MOKHO 33/1aBaTh MO-Pa3HOMY — 3a7aBasi MACCOBYIO JIOJTFO BEIIECTB
B CIIMBAaGMBIX PACTBOPAX WJIM YyKa3blBas MAacChl BEMIECTB B pacTBopax. Eciam BMecTo cepHOM
KHCJIOTHI B3STh CJIa0YI0 MHOTOOCHOBHYIO KHCIIOTY, Harpumep, GochopHy0, TO B 3aBUCUMOCTH OT
COOTHOIIEHUSI MCXOJHBIX BELIECTB BApHAHTOB MOJy4yaeTcs ropasio OoJblle. MPOAyKTaMU MOTYT
ObITh KHCHas coib (muruapodocdar mmm ruapodocdar), cpemusas conb (pocdat), OybdepHbIit
pactBop (ruapodocdar/muruapodocdar) wiu pactBop docdara u ocraBmieiics 1ieaoun. Bapuant
pa3paboTKu 3TOM uAen — MPOIyCKaHHE uYepe3 BOJY B Pa3HOM COOTHOIIEHHH XJIOPOBOJOpOJA U
aMMUaKa.

H2. 3aganme Ha yMeHme wucmoisib3oBaTh Ilepmoamueckmii 3akon [[.M.MennaeneeBa mis
Mpe/ICKa3aHusl TeX WJIM WHBIX CBOMCTB BELIECTB PA3IUYHbBIX AJIEMEHTOB.

Onpeoenume o3modcnuvle snemenmot (X, Y, Z), coedunenust Komopwix yuacmeyon 6 cxemax
npespawjeHull:

XO3 + HyO — HyXOq4
Y,03 + HCIl — YCIl3 + H,0O
Z>07 + NaOH — NaZO, + H,O

ecnu oyxeamu X, Y, Z 3auughposanvt p-snemenmol
3anuwume ypagnenus coomeemcmayouux peaKyul.
ana yenouka npespawyerui:

X— X002 - X0O3— H2X04 — K2XO4

l T

K,XO4 KMnO4/H" |
Onpeodenume snemenm X. Hanuwume ypasnenus coomeemcmayouux peakyuil.
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H3. MoXHO TOCTpOWTH 3aJady Ha <«BBINAJAMINX» U3 OOMUX 3aKOHOMEPHOCTEH
CBOWCTB CcoOeIWHEHUWH, Hampumep, TuTHil. [IpudeM, HEOOs3aTENBHO y4aIIMKCS MOXET 00 AITHX
CBOMCTBaX 3HATh, BBIBOJ O HUX OH CJIEIACT B XOJIC PEIICHUS 3a/1a4H.

Hasecxy memanna maccoti 0,5 2 ocmopooxcno pacmeopunu 6 50 mn 600vi. B nonyuennviii
PAcmeop nponycmuau us0bIMoK 2aza ¢ HIOMHOCMbIO no HeoHy 2,2. I[Ipodykm ewvinapunu u
NPOKAIUIU 00 NOCMOSHHOU MACCbl 8 UHepmHol ammocgepe. Macca npooykma cocmasuna 1,07 e.
Ilpu pacmeopenuu 51,1 2 wneuzsecmumoco memamria 6 500 mn 10% consnou Kuciomer
(nromnocmo 1,01 2/mn) svioenunoco 2,8 1 600opoda (1.y.). 3anuwume popmyny evicuie2co okcuoa
9Mo2o memainua.

H4. B 3amauax Ha CTpOEHHE BENIECTBA MOXKHO HCIIOJIb30BATh 3HAHWE T'COMETPHH IS
pacdera 4ncia aToMOB B 3JIEMEHTAPHBIX sIYeHKaX KPUCTAIUTMUECKUX PEIICTOK.

Kpucmannuueckas pewemxa numus aensiemcs Kyouueckou 00beMHOYEeHMpPUposaHHas.

Paccuumaitime, ckonvko amomos aumus npuxoOumcs Ha 0OHY 21eMEeHMAaPHYIO A4eliK).

Opranyuyeckas XUMus

O1. B 3amanmsax n3o0pa3uth BCE BO3MOXKHBIE M30MEPHI MOYKHO JIaTh BEIECTBA, KOTOPHIS
HMMEIOT OTNITHYECKUE U30MEPBI.
Hzo6pasume sce uzomepul coeounenusi cocmasa C4HgCl.
Bcero nomxHO OBITE 5 H30MEPOB.

02. lcnonws3oBanue B 33MaHUAX OW- W MNONH(DYHKIMOHAIBHBIX OPraHUYECKHX
coequHeHui. [Ipu 3TOM TpeOyrOTCSl 3HAHUS OCHOBHBIX CBOMCTB KJIACCOB OPraHUYECKUX BEIIECTB.
Hanuwume ypasnenus peaxyuili:

K2C204 — H2C204

\C4H604/

B nmanHOM mnpuMepe HCIONB3YIOTCS 3HAHHUS, YTO KapOOHOBBIE KHCIOTHI cliabee, 4YeM
MUHEpallbHbIE W 4YTO KapOOHOBBIE KHUCJIOTHI MOTYT OOpa30BBIBATH CIOXKHBIE 3(DUPBI, KOTOpHIE
BCTYNAIOT B PEAKIUIO IIEJIOYHOTO THAPOJIN3A.

Ipu corcueanuu 2,25 2 opeanuueckoe eujecmao X wupoko pacnpocmpanentHozo 8 npupooe

obpazosanoce 2,64 2 ouoxcuda yenepooa, 0,42 2 azoma u 1,35 2 600wi. Hzeecmno, umo X

25



peazupyem ¢ COJNAHOU KUCIOMOU U C 2UOpOKCUOoM Hampus, obpazys coau. Hanuwume
cmpykmypuyto gpopmyny X, hanuwiume ypaguenus peakyuil. Ilpusedume uzomep sewecmea X.

03. 3agauu Ha yAIUMHEHUS LENH.
Onpedenume 3auugposanuvie geujecmaa, 3anuuiume cOOMEemcmayoujue ypasHeHus peakyuii:
C2H5CI — C3H5N — CgH7NO g C3H602 — C4H902
B 0CHOBY 1IETIOYKH TOJIOKEH CIIOCO0 YUITMHEHUS LIETH C UCTIOJIb30BAaHUEM HUTPHIIOB.

B moo0HBIX 331a9aX MOKHO UCTIOJB30BaTh TAKKE JekapOokcuupoBanue mo Koiboe.

duznyeckas XuMus

®1. Ilpu pa3paboTke 3aJaHUIl C HUCIOJIB30BAaHUEM SHEPreTHUECKUX 3(P(PeKToB peakuuu
JOJKHOE BHUMAHUE CIICAYET YAesATh UCTIONB30BaHUIO 3aKOHA ['ecca U ClIe/ICTBUIA U3 HETO.
Ilpu xonoencayuu 9 2 600vl @vldensemcs 22 kl{oc mennomol. Paccuumatime xoauuecmeo
menjiomsl, 3ampavusaemoe Ha ucnaperue 15 e 600bt npu cmanoapmHoM 0aA1eHUl.

D2. Uzsecmmubi mennosvie d¢ghghexmul Credyrouux peakyuil.

CoHae) = 2Cpagum) + Hopys Q = 226,7 xlorc/mons;, 1)
3C2H2(2) = CeHs(o,c); Q =631,1 K,ZZJfC/MOJZb; (2)
CsHe o) = CoHs(); Q = —33,9 k/lorc/mons. (3)

Paccuumatime mennomy obpazosanus 2a3000pasnozo benzona uz epagpuma u 6000pooq.

®3. Jlng 3ama4 Ha XMMAYECKOE PABHOBECHE CIIEyeT aKTUBHO MCIIOJIb30BaTh MPUHIMIT Jle
[larenbe, a TaKKe MOHATHS «PABHOBECHUE» U «KOHCTAHTA PAaBHOBECHS.

Hanuwume evipasicenue 05t KOHCMAHmMbl 21EKMPOTUMUYECKOU OUCCOYUAYUU CEPHUCTNOU
Kuciomol no 6mopotl cmynenu. Kax cmecmumcst pagnogecue 8 pacmeope CepHUCmOo KUCI0mvl npu

0obasnenuu Kk Hemy HeboIbUI020 Koauvecmaa cyivghuma Hampus? Omeem obocHylime.

DKCIEPUMEHT

1. MoxHO naBaTh 3aJa4dl Ha MPUTOTOBIEHUE pacTBopoB. Jlns oOywaromuxcs 4-7
KJIaCCOB TMPEJCTABISACTCS HWHTEPECHBIM pa3padOTKa 3aJaHWii Ha MPUTOTOBJICHHUE PAaCTBOPOB
3a/ITaHHOM KOHIIEHTPAIIMH, €CJIM BMECTO BECOB M MEPHBIX HHMJIMHJIPOB HIIM KOJO MPEAIOKUTH UM
BOCIIOJIb30BAThCSl KYXOHHOW mocyno#l (daifHas, CTOJOBas JIOKKH, CTakaH H T.1.), COOOIINB
IIKOJIbHUKAM TPUMEPHBIA 00BEM MOCYIbl WM MacCy MOMEUICHHBIX B Hee MPOIYKTOB. I JaBHOE,
9TOOBl BCE UCMOJB30BaHHBIE B TaKUX MPAKTHUKO-OPHUEHTHPOBAHHBIX 3a/Jadax 4YHClIa OBbLIU
pEeaIbHBIMU, a HE B3STBIMH «C MOTOJIKA», TOCKOJIBKY B 3TOM BO3pACTe MIKOJIHLHUKU OOBIYHO HA/IOJITO
3alIOMHMHAIOT TAKHE BEIIH.

92. I[J'IH peuicHud 3a1a4 SKCICPUMCHTAJIBHOI'O Typa Tpe6yeTc;1 3HaHHUEC KAa4YCCTBCHHBIX
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peaKkuuii B OPraHu4eCKOr U HEOPraHUYECKON XUMUH.

Kax ooxazamu, umo enokoza — amo anvoecuoocnupm? Hanuwume ypasnenus peakyutl.

Lokaosicume sKcnepumMenmanbHulM nymem, 4mo 6 8blOaHHOU NPOOUPKe HAXOOUMCS PACNEop
CepHOU KUCTIOMbL.

Bawm svioan eanoeenuo cocmasa Bals. Ilpeonoscume memoovl kauecmeeHH020 OnpedeieHUs
cocmasa >moti CoMU. IKCNepUMEeHmAalbHO YCMAHO8UmMe ee COoCmas U 3anuwiume YpaeHeHUs
NpOBEeOeHHbIX PeaKyuil.

YacTh 3a1a4 3KCIEPUMEHTAIBHOTO Typa SIBISIETCS T.H. «IIPOOUPOYHON» M CTPOUTCS IIO
CIIEIYIONIEMY CIICHAPHUIO: BBIJAHBI HECKOJIBKO MPOHYMEPOBAHHBIX PpoOHpoK. He ucob3ys qpyrux
PEaKTUBOB WJIM HWCIOJIb3YS BBIJAHHBIE PEAKTHBBI, CIEAYEeT OINPEACTUThH BEIIECTBA B MPOOUpPKAX.
AHAJIOTUYHO CTPOMTCS 33J]lava Ha MICHTU(UKAINIO TBEPBIX BEIIECTR.

B uemwipex npomymeposannvix npobUpKAX HAXOOAMCA pPAcmeopvl Xaopuoa bapus,
Kapbonama Hampus, cyibgama Kaaus u XJI0po8o0opooHolU Kuciomvl. He nonwv3yace Huxaxumu
Opy2UMU PeaKmu8amu, onpeoerume CO0ePAHCUMOe Kancool uz npooupox.

3. B DJKCHEepUMEHTAIBHBIA Typ MOXHO BKJIIOYUTh IIPOCTOM HEOPraHWYECKH WIH
OPraHUYECKUN CUHTES.

Hanuwume ypasnenus peakyuti, ¢ nomMowbo KOMOPbIX MONCHO OCYUeCmBUmMyb cledyrouue
npespawenus. CuO —CuSO; — CuCl; — Cu(NO3)— Cu(OH),—CuO

OKcnepumenmanvHo ocywecmaume yKasauHvle XumuyecKkue npespaujenus. 3anuwume

Habnrooaemvle A61eHUS.

Buvloanvr pacmeopwi ceproil, consinou kuciom u 2uopoxcud rHampus, oxcud meou (1) u.
Jlocmamouno 1u danno2o Habopa peakmugos?

Hanuvr: cepnas kucnoma, cuopoxcuo meou (1) u orceneszo. Honyuume memaniuueckyro meoo.

4. 3amaya HSKCHEPUMEHTAIBHOTO Typa MOXET OBITh MOCTpOEHAa Ha OOBICHEHUU
HaOII0TaEMBIX SIBJICHHM.

Ipucomosvme opanoiceswiii pacmeop cmewusarnuem 0,1 M FeCls u 0,1 M NH,CNS. B 3
npooupxu Hanetime npumepHo no 1,5 — 2 mn nonyuennozo pacmeopa. Ilepsyro npobupky ocmagome
6 Kauecmege «ceudemensy. Bo emopyro enecume neckonvko kaneno 0,1 M FeCls. B mpemvio
8Hecume HA KOHYUKe winamens Kpucmaiiuyeckuii xaopuo nampus. Ilepemewatime pacmeopul 60
eémopou u mpemoveti npooupkax. Onuwume HaOI0OAeMvle A6NeHUs U Oaume um 0060cHosanue,
ucnonvsya npunyun Jle [llamenve.

B or1oi#t 3amade cmelieHue paBHOBeCHs] B TpeTheld MPOOMpPKE CBS3aHO C YMEHbBIIEHHUEM
KOHIICHTPAIIMK MOHOB KeJie3a 32 CUET CBSI3BIBAHUS UX B XJIOPUIHBINA KOMILIEKC.
3ATAHUS J1JIS1 4-8 KIIACCOB

1) HOCKOHBKy C «BaaavaM Ha MPOUCHTHI» IIKOJIbHHUKU 3HAKOMSATCA B KYpPCC MATCMATHKU
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ropas/io paHbllle, YeM C XHUMHEH, HEOOXOJMMO aKTHBHO IpeIylaraTh HIKOJbHUKAM HCHOJIb30BATh
9TH 3HAHUS JIJISl PEHICHUS MPUKIIATHBIX XUMHUYECKHUX 3a71a4.

la. B obviunom ammocgheprom 6030yxe, KOMOPOM Mbl ObIUUUM, COOEPHCAHUE VeTIeKUCTIO20
eaza cocmagnsem 0,04 obvemuvix npoyenma. Oyenume o00vem yerekuciozo eaza (8 1),
cooepaicamuiicss 8 NOMeweHUU, 8 KOMOpoM npogooumcsi oaumnuaoa (napamempvt nomeujenus
3adatime camu). Boiuuciume 06wvem 6030yxa, 8 komopom cooepxcumes 100 mn yenexucnoeo 2asa.

16. Omkpvimue Opon3vl (cniasvt meou ¢ 01060M) CbIZPALO OZPOMHYIO PONb 8 OCB0CHUU
Memannios u 0O3HamMeHo8a10 coOOU Yeaylo INOXy Yenosedeckou ucmopuu. /s yayuueHus pasiuiHslx
Qu3uUecKUx Xapakxmepucmuk K Meou u 0108y nopot 000asisaom u opy2ue Memasivl, HO CNidé Ho-
npexcueMy Hazvieaiom opownsou. Hanpumep, ceunyosas dponza cooepocum 25 macc. % ceunya u
gceco 5 % onosa. Bviuucnume maccwl céunya, onoea u meou, komopwle mpebyemcs 3a2py3ums 8
NIABUNLHYIO nedb OISl NOJLYYeHUs 3 MOHH C8UHYOB0U OPOH3bI.

2) Moryt ObITh pa3paboTaHbl 337a4d Ha MPUTOTOBJICHUE PACTBOPOB, MCIOJIB3YIOIIMXCS B
OBITY, TaK W PAaCTBOPOB, IMPOW3BOJWMBIX B TPOMBINUICHHBIX MacmTadax, Ha pacdyeT CcoCTaBa
ra3oBBIX CMECEH, TBEPAbIX pAcCTBOPOB, CAMBIMH SPKAMH TIPUMEPAMH KOTOPBIX SBIISIOTCS
METAJUTMYECKHE CIUIABHL.

YuuTeIBas, 4TO XMMHUIO HaYMHAIOT M3y4aTh B 8 Kiacce, MaTrepual Juid 3a7ad MOXKET ObITh
B3SIT U3 Kypca eCTeCTBO3HAHUSL.

2a. OOHum U3 pAcnNpPOCMPAHEHHBIX HAPOOHLIX MemoO08 JIeYeHUs GUPYCHbIX U
OakmepuanbHuIX UHpeKYull A61semcs NOJIOCKAHUe 20pad CONEHOU 8000, 8 KOMOpYio 000asieHd
numovesas cooa. llepeuuciume xumuueckue s1eMeHmyl, cooepicaujuecs 8 maKkom pacmeope, eciu
Bam useecmuvr xumuueckue nazeanusi nosapennou coau (xropud mampus) u numvesoi coobl
(euopoxapbonam nampus).

26. Amombl KAKux 371eMeHmo8 CO0ePHCAMcs 8 B0OHOM pACcmeope NO8ApPeHHOU conu?

3) 3ajaHus OpHEHTHPOBAHBI HAa 3HAHKME TPUBHUAILHON HOMEHKIIATYpPbI, YMCHHUE 3aMUCHIBATh
XUMHUYeCKre (POPMYIIBI IO Ha3BaHUIO. 3a]]a4l MOKHO JIOTIOJTHUTH pacieTaMy MacCOBBIX J0JIei
COJIbI U COJIH, JINOO pacdyeToM HeoOXOIUMOTr0 KOJIUYECTBA KOMIIOHEHTOB JJIsl IPUTOTOBJICHHS
(buKCHPOBaHHOTO 00BbEMa pacTBOpa (€CiIM W3BECTHBI MACCOBBIE JI0JIN).

3a. ©namanockuii apucmoxpam HAu banmucm Ban I'enomonm 6 XVI| sexe nposen nepgoe
ucciredosanue mexanuzma pocma pacmenuti. OH 638eCuil 3emit0, 3ACbINAL ee 8 20PULOK U NOCAOUT 8
He2o Oepeso. B meuenue meckonvkux nem oH noaugan 0epeso, a 3amem CHO8A 836eCUN 0epeso U
3eMII0 U 0OHApydcull, 4mo eec oepesa ygeauuduncs Ha (4 ke. Bec nougvl npu smom ymeHbuiuics
npumepro na 100 e. Dxcnepumenm Ban I'enbmonma ne ocmagui HU y K020 COMHEHUS 8 MOM, YMO
buomacca obpaszyemcs He U3 KOMHOHEHMO8 NOUBbL, d U3 OPY2UX GeUjeCE.

Ha3zoeume 0sa sewjecmea, yceoenue komopuix obecneuuno oepegy Habop OCHOBHOU 4acmu
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maccol.

36. Bonbuuncmeo oKpyscaowux Hac Memaniudeckux u30eiuti u32omosiensbl He U3 4Ucmolx
Memannos, a ux cniagos. llpuseoume npumepvl Hazéanuii uzgecmuvix Bawm 5 memannos u 3
MEManIu4eckux cnideos.

36. U3 nepeuucnennoco cnucka (nnasnenue, 2openue, UCnapexue, 60320HKA, ZHUEHUE,
Kpucmaniuzayusi, opodiceHue u m.n.) @vloepume NPoOYeccol, KOMopbvle AGIIOMCSI XUMUYECKUMU
(m.e. conpososicoaromest xumuueckum npeepaujeHuem 0OHUX geujecms 8 opyaue).

3e.Mmeemcsi cnucok 2azo8. yeneKucavlil 2as; KUciopoo; azom, 6000poo; apeou. Hanuuue
KaKko2o U3 HUX 8 BblObIXAeMOM B030YXe YCMAHABIUBAIOM, K020d OyIom uepe3 mpyOOuKy &
U36eCmKo8yI0 8600y? A KaKo2o u3 3mMux 2a3o8 8 8vlovixaemMom Bamu 6030yxe menvuie 6ceco?

4. Te >xe caMble BOIIPOCHI MOTYT OBITh 3alIM(POBaHbI B BUAE Pa3INYHbIX peOycoB, IIapas,
T'OJIOBOJIOMOK, KPOCCBOPJIOB U T.]I., @ MOT'YT OBITh BBIJIAHBI B BU/IC TECTOB.

4a. OOHUM U3 nepevix MemaiIudeckux Cniaeos, KOmopbvle Yelo8eK HAYal UCNONb308AMb 8
21yboKoU OpesHoCmU, ABNAENC S

A) ecmanw; B) 6ponsa; B) owpamomunuil; I') uyeyn, J]) nobeoum.

46. Coedunenue yenepooa, ueparoujee OCHOBHYI0 PoJib 8 €20 NPUPOOHOM Kpy2osopome: A)
yeapmwiti 2a3; b) casica; B) nepmo,; I') meman; J]) yenexucuolii 2as.

46. Menvuatiwas yacmuya ewecmed, ABIAIOWAACA HOCUMENeM €20 XUMUYECKUX CBOUCMSE,
HA3bl8AEMCSL.

A) kpynunka; B) kpucmannux, B) amom,; I') monexyna; ) uomn.

42. Camoul yucmoii 000U U3 NEPEeYUCTIeHHbIX 8 CNUCKE ABIAEMCHL.

A) so0onposoonas; B) poonuxosas; B) oosicoesas; I) konooesnas;, J) munepanvhas.

40. U3 nepeuucieHHbiX XUMUYECKUX U PUUKO-XUMUYECKUX NPOYECCos8 8blOepume makot,

0/151 NPOBedeHUs KOMOPO20 He MpeOyencsl 8blCOKAsL MeMnepamypa.

A) oboicue; B) npokanusanue; B) 6poosicenue; I') cnexanue; J[) cniasnenue.

4e. Vkaoccume npocmoe seujecmeo, Komopoe ne aeiisiemcs memaiiom: A) onoeo; b)
pocpop; B) pmyms,; I') macnuii, /) meos.

4orc. «Pazdoupasiy monexyny 600vl Ha Yacmu, Mbl MOYHO He HALOeM HYMPU Hee HU 0OHOU U3
cnedyrowux yacmuy:

A) amomwi; B) snexkmponwi; B) nosumponst; I') netimponsi,; /]) npomoneoi.

43. Cpeou nepeuucieHHbix Memaiiuieckux Mamepuailos, UCHOIb3Yemblx OJisl U320MOBLeHUs.
NPU306bIX MeOAell, HCEMOHO8 U MOHEMHBIX 3HAKO8, CHAABOM SBIAENCS

A) 30n0mo; b) cepebpo; B) 6ponsza; I') nuxens, /]) anromunuil.

4u. Kakas u3z nepeyucienHvlx onepayuii He UCnoab3yemcs 8 XuMuieckot iabopamopuu OJisl

pa30eﬂeHw1 u oducmeku 881/{/!667’}’18?
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A) nepexpucmaniuzayus; b) nepeoxnaxcoenue;

B) nepeconxa; I') 6oseonxa; J]) nepeocasicoenue.

4x. B kaxotl u3 nepeuucieHHbIX HCUOKOCmell 1aKmMyc He 6yoem OKpauueamuvcs 6 KpAcHbill
ysem?

A) numonnsiii cox; b) abnounviii cox; B) moprosusiii cox; 1) ykcycnas sccenyus;

) xnebnwiii keac.

4n. Hexomopulm XumuyecKum s1eMenmam ux nepeoomrpbiéament 01y UMeHd 8 4ecms
HA36AHULL CBOUX 20CYOAPCME (Ha pOOHOM UNU TAMUHCKOM A3bIKe). Bce nepeyucientule snemenmol
HA36aMbl 8 YeCmb eBPONEUCKUX CMPAH, Kpome

A) nononus, b) ecepmanus; B) pymenusa; I') nannaous; /1) ppanyus.

5. B KOMIUIEKTBI MOTYT OBITh BKJIFOUCHHE 3a/IaHHUS COCTABJICHHBIC B BHJE PEOYCOB HIU
KPOCCBOP/IOB.

Sa. Hauae osudicenue ¢ gepxuell 1€80ll KIemKuU U Nepeodsuedsicy no 20pU30HmMalu (61e60 uiu
8NPAB0) UNU BEPMUKANU (88EPX UNU BHU3), NPOUIOUMeE 8Ce KIemKU MAKumM 00pazom, 4moobwl u3 OyKs,
NpUBEOeHHBIX 8 KIeMmKaAX, NOLYYUIOCH NPABUTIO NO Mepam NpedoCmOPOXCHOCIU Npu 0Opaujenu ¢
XUMUYECKUMU PeaKMUBAMU.

Kaoswcoas knemxa mosrcem ucnonb308amucsi moabKko 0OUH pas.
X || P |E | A|K | II|P|O | F | O
u\M | E |\ 1| U | T | A| 3| b | 4| B | K| B
Y| E | C| K| B | b | H|E | J | T| b | H| A

<
@)

56. Pazeaoaiime pebycwl, 8 KOMOPbIX 3aUUDPOBAHbL HAZBAHUSL XUMUYECKUX IIIeMEHMO8.




56. Pewume Kpocceopo, 3anonnss e2o pycCcKUMU Ha36AHUAMU XUMUYECKUX DNeMEHMO8.
Kniouesvim cnosom asnsiemcsa hpamunus 6eiuKo20 pyccko2o yueHo20, 00H020 U3 cozoameinel

AMOMHO-MOJNEKYIAPHOCO YUEHUA.

1)C, 2)0O, 3)Al, 4N, 5)Zn, 6)1, 7)P, 8) H, 9) Ph.

2
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CIIUCOK JIUTEPATYPBI, HTHTEPHET-PECYPCOB U IPYTUX
NCTOYHUKOB 1JISI UCITOJIB30BAHUSI ITPU COCTABJIEHUHN
3AJAHUM IIKOJIBHOI'O DTAIIA

1. Yypano C.C., JlempsnoBuu B.M. Xumunueckue oJuMmnuaabl MIKOJbHUKOB. — M.: 3HaHue,
1979.

2. bensix 3. /1. [IpoBomum xumuueckyto onmumnuany. — [lepmb: Kanxabrit mup, 2001.

3. Jlynun B., TronbkoB U., Apxanrensckas O. Xumus. Beepoccniickue onmumnuaasl. Beimyck 1.
(ITste xosreny) / Iox pex. akan. Jlynuna B. B. — Ilpocsenienne Mocksa, 2010.

4, Jlynun B., TronbkoB U., Apxanrensckas O. Xumus. Beepoccuiickue onumnuaasl. Beimyck 2.
(Ilsatb xonen) / Ilox pen. akaz. Jlynuna B. B. — Ilpocsemenne Mocksa, 2012.

5. 3amaunm Bcepoccuiickoil oqumnuaabl MIKOJbHUKOB To xuMmuu/ Iloxg oOmieidt pepaxiueit
akagemuka PAH, npogeccopa B.B.Jlynuna / O. Apxanrensckas, U. Tronbkos, A. XKupos u ap. —
Ok3amen Mocksa, 2003.

6. BcerynurenbHBIE SK3aMEHBI M OJIMMIIMABI 110 XHMHH: OMBIT MOCKOBCKOTO YHHBEPCHTETA.
VYyebnoe mocodue / H. Ky3emenxko, B. Tepenun, O. PexoBa u np. — M3mparensctBoO MOCKOBCKOTO
Yuausepcurera Mockga, 2011.

7. Xumus: popMysbl ycriexa Ha BCTYNUTEIbHBIX dk3aMeHax. YueOHoe uznanue / H. Kyspmenko,
B. Tepenun, O. PeixoBa u 1p. — Hayka Mocksa, 2006.

8.  "Xwummus B mkoiie" - HAyIHO-METOMUECKHIH KypHAT

9. OHIOuKIoNe s 1 aerer, Apanra+t, Xumus, .17, M: «ABaaTaty, 2003.

10. OO6mas xumus. Ilog penmakmmeit mpodeccopa C.D.J/lynaeBa. M3manme 2 wucmnpaBiieHHOE /
I'. Kmypxo, E. KazakoBa, B. Ky3uenos, A. fAnenko. — M3narenbckuii neHtp Akagemuss Mocksa,
2012.

11. TIlpaktukym mo oOmieit xumuu: YdeO. mocobue s cryaeHtoB By3oB / [loxg pen. C.O.
JlyHaeBa. -YueOHuK. — 4-¢ u3., nepepad. u gorn. — (Kimaccuueckuit yanupepcurerckuii yueoOHuk) / H.
AGpambrueBa, JI. AszueBa, O. Apxanrennsckas u n1p. — M3a-so MI'Y Mockaa, 2005.

12. Xwumusa. 11 xmacc. [IpodunbHblii  ypoBeHb. Y4eOHHMK i 00ImIe00pa3oBaTEIbHBIX
yupexxaennii / B. Epemun, H. Ky3smenko, B. JIlyaun u ap. — JIpoda Mocksa, 2013

13. Xwumua. 10 xmacc. [IpodunbHblii  ypoBeHb. YUeOHHMK i 00ImMIE00pa3oBaTEIbHBIX
yupexxaennii / B. Epemun, H. Ky3smenko, B. Tepenun u ap. — JIpoda Mocksa, 2013

14, Xwumuueckas sHOMKIoneaus B 5 T. — M: «CoBeTckas SHIUKIoIeaus», 1988-1998.

15. Jleencon WM. Kak u moyemy HpOUCXOISAT XUMHUYECKUE PEAKIMH. DJIEMEHThl XUMUYECKOM
TepMoauHaMuKu U kuHeTuku. — MJI MuaTemnext Mocksa, 2010.

16. Kpectunun A.H. 3agaun no xumun. Her Huyero mpome. 8—11 xiacc. M.: T'emxkep, 1998, 92
c.

17. Huxepcon P., I'peii I'., Xeitt [Ix. OcHOBHBIE 3aKOHBI XUMUH, B 2 T. MockBa: «Mup», 1982.
18. Xaycrkpodt K., Koncrebn . CoBpeMeHnHbIH Kype oOmiei xumun. B 2-x Tomax. Ilep. ¢ anrn.—
M.: Mup, 2002.

19. ®pumantn M. Xumus B aeiictsuu. M.: Mup, 1991. 4. 1,2

20. TloranoB B.M., Tarapunuuk C.H. «Oprannueckas xumus», M.: «Xumusi», 1989

21. Opranunyeckas xumus / o pen. H.A. TrokaBkrHOH B 1ByX ToMax, M.: «Zlpoda», 2008

22. Ky3smenko H.E., Epemun B.B., [lonkoB B.A. Hauana xumuu 1711 HOCTYyNaromux B By3bl 16-¢
U311, JONOJHEHHOE U nepepaboTanHoe M. : Jlaboparopus 3nanuii, 2016
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23. MI'Y - mikosie. BapraHThbl 25K3aMEHAIMOHHBIX M OJTMMITHATHBIX 3adanuii mo xumuu: 2015/TTox
penakiueit mpod. H. E.Ky3pmenko. M.: Xumuueckuii ¢p-t MI'Y, 2015 (exerognoe u3gaHue, CM.
IIPEbIAYILIUE TO/IbI)

24. Epemun B. B. Teopernueckas u MaTeMaTHuYecKash XUMHs JUIs IIKOJbHUKOB. M3m. 2-e,
nonosHennoe. M.: MITHMO, 2014

25. Epemuna E. A., PeoxoBa O. H. Xumus: CrpaBouHHUK IIKOJBbHUKA. Y4eOHOe mocobue. M.:
W3natenbctBo MockoBckoro ynusepcutera. 2014

26. Jlucunpin A.3., 3eiidman A.A. OdeHb HeCTaHIAPTHBIE 3adauu 1o xumud. llox pen.
npodeccopa B.B. Epémuna. M.: MITHMO, 2015

27. Bompocsl u 3amaun mo oOmeir u Heopranmdeckoi xumuu / C. @. [ynaes, I'. I1. XKmypko,
E.T. KabanoBa u ap. — Kuwxknsiii tom "Yuausepcurer" Mocksa, 2016

NHTEPHET-PECYPCHBI:

1. ApxuB 3amau u pemeHuil PeruonansHoro wu 3aknrouuTenbHoro jsrtamna Bceepoccuiickoit
ommMvnuaasl  Ha  [loprane  BceepoccumiickoM — onMMIManpl  IIKOJBHUKOB.  XUMHA — —
http://www.rosolymp.ru/index.php?option=com_participant&action=task&Iltemid=6789

2. DICKTPOHHBIA MPAKTUKYM Ui TOATOTOBKM K osmMnuanam (aBtopel EmenbsHoB B.A.,
Wneun M.A., KoBanenko K.A.) — http://www.niic.nsc.ru/education/problem-book/

3. Pazmen «lIIxoyBHEIE OJIMMITHAJIBI o XUMHN» nopTana “ChemNet” -
http://www.chem.msu.ru/rus/olimp/
4. DnexTpoHHAas onbmuoTeka yaeOHBIX MaTepHuasoB o XUMUHU nopraina

“ChemNet”http://www.chem.msu.ru/rus/elibrary/
5. Apxus 3aza4 Ha noprane «Omumnuaasl s IIKOJHUKOB» — https://olimpiada.ru/
6. Curanpko W.B., Kucun B.B., UypanoB C.C. CranmapTHble aJTOPUTMBI pEIICHUS

HECTaHJAPTHBIX XWMHYECKHX 3aJad: Yd4eOHoe mocoOue yisi TMOATOTOBKM K OJUMITAAIaM
IIKOJBHUKOB 110 XuUMuHU. M., Xumudeckuii ¢akynprer MI'Y num. M. B. JlomonocoBa; M., Beicinii

xumudeckuid  komtemk PAH; M., HW3matenbctBo  (PU3MKO-MaTeMaTHYECKOH  JTUTEPATyphl
(PU3BMATIINT). 2012 —http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf
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IIpunoxenue 1

IMepuoguyeckas cucrema 3jemenToB /.M. MenneneeBa

1 2 3 4 [ 5 [ 6 [ 7 [ 8 [ 9 [10 [ 11 [ 12 ] 13 ] 14 [ 15 [ 16 [ 17 [ 18
1 2
1| H He
1,008 4,003
3 4 5 6 7 8 9 10
2| Li Be B C N 0] F Ne
6,941 | 9,012 10,811(12,011(14,007|15,999/18,998/20,180
11 12 13 14 15 16 17 18
3] Na | Mg Al Si P S Cl Ar
22,990(24,305 26,982|28,086|30,974(32,066|35,453|39,948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4 K Ca Sc Ti \ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39,098(40,078|44,956 47,867|50,942|51,996|54,938|55,845|58,933|58,693|63,546| 65,39 |69,723| 72,61 |74,922| 78,96 |79,904| 83,80
37 38 39 40 41 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
85,468| 87,62 |88,906 91,224(92,906| 95,94 [98,906(101,07(102,91(106,42|107,87|112,41|114,82|118,71|121,75|127,60|126,91|131,29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6| Cs Ba La | * | Hf Ta wW Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
132,91|137,33|138,91 178,49(180,95/183,84/186,21|190,23|192,22|195,08|196,97|200,59|204,38| 207,2 [208,98| [209] | [210] | [222]
87 88 89 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118
7| 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] |150,36|151,96|157,25|158,93|162,50|164,93|167,26|168,93|173,04|174,97
** 90 91 92 93 94 95 96 97 98 99 | 100 | 101 | 102 | 103
Th Pa U Np Pu Am | Cm Bk Cf Es Fm Md No Lr
232,04|231,04|238,03| [237] | [242] | [243] | [247] | [247] | [251] | [252] | [257] | [258] | [259] | [262]




IIpunoxenue 2

AJIEKTPOXMMUYECKUI PAJ HATIPSDKEHUI METAJJIOB
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

PACTBOPUMOCTD COJIEN, KUCJIOT U OCHOBAHMUIA B BOJIE
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P - pactBOpuMO

M - manopactBopumo (< 0,1

P
P
P
P
P
P
M

)

H - nepactopumo (< 107 M)

— HC OCaAKAACTCs U3 BOJAHOTO paCTBOpa




