BCEPOCCHUMCKAS OJIMMITHAJIA HIKOJIbHUKOB 110 XUMHUH
MYHUIUIIAJIBHBIA 3TAII 2023/24 YYEBHBINU 'O

TPEBOBAHUSA K OPTAHU3ALIMU U ITPOBEJIEHUIO OJIMMIINA /1bI

1. OO0mme nosoxkeHust

Hacrosimue TpeGoBaHMs K OpraHu3allMd M IPOBEJACHHUIO MYHHUIMNAIBHOIO  3Tara
Bcepoccuiickoit onumnuaasl MKOJIBHUKOB (Hanee — OinMIiMazga) MO0 XMMUU COCTaBJIEHbl Ha OCHOBE
METOAMYECKUX PpEKOMEHJalUMi 1o pa3paboTke 3adaHuil M TpeOOBaHMH K  IPOBEICHUIO
MYHUIIMIIAIBHOTO 3Tarna Beepoccuiickoil omMImaibl MKOJIBHUKOB 10 Xxumuu B 2021/2022 yyebHoM
roJly, YTBEPI)KICHHBIC IEHTPAIBLHOMN MPEAMETHO-METOANYECKON KOMUCCUH 10 XuMHU (mpoTokon Ne 1
or 14.07.2021r).

OCHOBHBIMU LIEJISIMU  OJIMMIIMAJIBl SIBJIIIOTCS: BBISIBIIGHUE M Pa3BUTHE Yy OO0ydYaroluxcs
TBOPYECKHUX CIIOCOOHOCTEN M MHTEpeca K HayYHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH.

1.1.  Mynuuunansselid otan OaMMNIUaabl IPOBOJUTCS OpraHaMU MECTHOTO CaMOYIIpaBIICHUS
B cepe o0pa3oBaHwMs MO MATH BO3pacTHRIM napauiensMm (7, 8, 9, 10 u 11 kimacchl) o0 OTUMIHATHBIM
3aJJaHUsAM, Pa3pabOTaHHBIM IPEIMETHO-METOINYECKONH KOMHCCHEH PEerMoOHaJbHOrO 3Tamna ¢ y4eToM
METOANYECKUX PEKOMEHIALNN [IEHTPAJIbHOM METOANYECKON KOMUCCHU 110 XUMUMU.

1.2. B MyHunMnajibHOM »3Tafne NPUHUMAOT ydacThe oOyuatommecs 7/ — 11 kiaccoB
00pa3oBaTEeNbHBIX OpPTraHU3alMi — MOOEAWUTENM W TPHU3EPhl MIKOJIBHOTO ATama TEKYIIero rojxa u
no0euTeNN U MPU3epbl MyHULIIMNIAIBHOTO 3Tana OiuMnua bl MpeablIyniero yueOHoro roja, eciu oHu
MPOJOIDKAIOT O0ydeHHe B 00pa30BaTEeNbHBIX OpraHu3anusx. lloGemuTeny W MpHU3epbl MIKOJILHOTO
JTana TeKyllero roja 7 Kjiacca MOryT IPUHSTh y4acTUe B MyHULIUIIAIbHOM JTare Ui 8 KIacCoB.

1.3. MynsununansHbIi dTan OJUMIIHaAbI IO XMMUAW TPOBOJUTCS B /1B Typa (TEOPETUUCCKUI
U 1npaktudeckuil). JmurenbHOCTh TeopeTHdeckoro typa coctaBiser 240 muHyT. JIMTENBHOCTBH
IpakTU4YecKoro Typa cocraniseT 180 munyt. Typbl IpoBoOASTCS B 1Ba JHS.

1.4. B teoperuyeckuil Typ BXOJAT IATh 33JaHUI U3 pa3IMYHbIX Pa3AesioB XUMUU. 3aJaHHE
IIPAKTUYECKOIr0 Typa IOCTPOEHO KaK HAy4YHOE MUHU-UCCIIEIOBAHHUE.

2. MarepuajibHO-TeXHHYECKOe olOecriedyeHue JIJs1 BBINOJHEHUS OJUMITHATHBIX
3aJaHui

Jia  mpoBeneHHMs MYHULMIAIBHOIO JTala OJMMIMAAbl  OPraHU3al[MOHHBIM  KOMMTET
MPENOCTABIIAET ayJUTOPUU B KOJIMYECTBE, ONPEACIIEMOM UHUCIOM YYAaCTHUKOB OJMMIIHAJIbI.
AyIUTOpUM JIOJDKHBI COOTBETCTBOBaTb BCEM TEXHHYECKMM M CAHUTapHBIM TpeOOBaHUSM, MU
o0OecnieunBaTh YCIOBHUS [UIsl HOPMalbHOW pabOThl yYaCTHUKOB OJMMIIMAAbI B TEUEHUE BCETO
MEpPONPUATHS: TUIIMHY, YHUCTOTY, CBEXHUH BO3AYX, JOCTAaTOYHYIO OCBELIEHHOCTh pabOYUX MECT,
temneparypy 20 — 22°C, Bnaxuaocts 40 — 60%.

B kaxxao#t ayuTopun JOJKHBI HaXOAUThCs He Oosee 15-20 y4acTHUKOB, KaXKAbIH U3 KOTOPBIX
JOJDKEH CHJETh 3a OTIEIbHOM mapTol. PekoMeHayeTcs y4YacTHHUKOB OJIMMIMAABI 10 KaXAOU
BO3PAcTHOM TPYMIIE Pa3MEIATh B Pa3HBIX ayJUTOPHSIX.

KaxxaoMy y4yacTHHMKY OJIMMIIMAbl OPTKOMHUTET JOJDKEH IPEAOCTaBUTh MYCTYH TETpaab CO
IITAMIOM OPIaHU3allMOHHOTO KOMHTETa (MpH HEOOXOAMMOCTH YYAaCTHHKY MOXET OBITh BbIJaHa
JIOTIOJIHUTENbHASL TE€Tpaab). B Kaxaol ayIuTOpUM AOJKHBI OBITH Tak)Ke 3alacHble KaHLEISPCKHUE
MIPUHAJIEKHOCTH U MHKEHEPHBIN KaJIbKYJISITOD.

Bo Bpemsi paboThl Haja peHIEHUSIMH YYaCTHHKY MOTYT OBITh MPEIOCTaBIEHBI MPOAYKThI
NUTaHus (COK, MeYeHbE, IMIOKOA] U T.I1.) WM YYaCTHUK MOKET MPUHUMAThH IPOAYKTHI, IPUHECEHHBIE C
co0oH.

Ilepen HauanmoM Typa ydyacTHHUKaM BBIJAIOTCS JIUCTHI C 3aJaHUSMH, U JIUCTBI CO CIIPABOYHOMN
nH(popmMalye, pa3pelieHHoN K UCMOoIb30BaHUI0 Ha onumnuane (mpuwi. 1 u 2 x 3agaHusiM). TekcTbl
3aJJaHUN JTOJKHBI OBITH 3apaHee pa3MHOXKEHbBI Ul KaKJIOro IIKOoJbHUKA. Hamucanue ycrmoBuil Ha
JIOCKE B ayAUTOPHH He JomyckaeTcs. [1o okoHUaHUU Typa JIMCTHI € 3aJJaHUSIMH YYaCTHUKH MOTYT B3SITh
c co0oii.
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[Tocne okoHuaHust Typa M pa3bopa 3afay PEeKOMEHAyeTCs pa3gaTh y4YaCTHUKaM JIMCTHI C
pELIEHUsIMU.

JJ1s KaXa0ro y4acTHUKA HeO0X0JMMO pacnedyaraTb NEePHOAUYECKYI0 CHCTEMY, TAOJMIy
pacTBopuMocTH (IpuJ. 1 u 2) U ycaoBus 3aJaHMi.

Pemienust ¢ cuUCTeMOM OLEHUBAaHUS II€YATAIOTCA OTHCIBHO M DPA3AAIOTCS yYaCTHUKAM U
COIIPOBOYAAIOIINM TOJIBKO IIOCJIE OKOHYAHMSI BCEMU YYaCTHUKAaMU TEOPETHUECKOTO Typa.

JUis  BBINOJHEHMS 3aaHUN  TEOPETHMUYECKOrOo M IMPAKTHUYECKOrOo TYpoOB  TpeOyroTcs
MPOIITAMIIOBaHHBIE TETPAIN B KIETKY/IMUCTHl Oymaru ¢opmara A4, HeOOJIBIION 3amac pydyek CHHETO
(nn YyepHOro) LBETA.

JUtst paOoTHI )KIOPHU U OPrKOMHUTETA

KomnbroTepHas 1 MHOKUTENIbHAs TEXHUKA, Oymara, pydkd CUHME M KpacHble (B pacuere 1o 2
IIT. HA KaKIOro 4Ji€Ha XIOpH), KapaHJalld MpPOCTbIE, HOKHHULBI, CTEILIEPHl U CKPENKH K HUM,
AHTHUCTEILIEPHI, KICAIUN KapaHIall.

[IpakTU4eckuil Typ NMPOBOAUTCS B KaOMHeTe XUMHH. [l BBIMOTHEHHUS MPAKTUYECKOTO Typa
YYaCTHHMKH I0JIy4aroT HY>KHbI€ PEAKTUBBI U 000PYZOBaHUE, KOTOPHIMH YKOMIIJIEKTOBaHA IIKOJIA, IIPU
HEOOXOJMMOCTH  OpPraHU3aTOPbl JIOJDKHBI  MPEIyCMOTPETh 3aKyNKy MPOCTOro 000pyIoBaHUs
(mpoOupkH, KOJAOBI U T.A.) U PEAKTHBOB JJIs MPOBEACHUS MYyHHIMIIAIBHOTO U IIKOJBHOIO 3TAIlOB B
COOTBETCTBUM C TpeOOBaHUSMHU, pa3pabOTaHHBIMU PETMOHAIBHBIMU U MYHUIUIAIbHBIMU
METOINYECKUMHU KOMHUCCHSIMH.

[lepeueHp cripaBOYHBIX MAaTEPUATIOB, CPEJICTB CBSI3U U AJIEKTPOHHO-BBIUNCIUTEIbHON TEXHUKH,
pa3pelleHHBIX K NCIOJIb30BaHUIO BO BPEMs IIPOBEACHUS OJIMMITUABIL:

NEepHOANYECKasi CHCTeMa XMMUYECKUX dJIEMEHTOB (mpuit. 1).

Ta0JIMIIa PACTBOPUMOCTH U PsiJi HALPSDKEHUS METAIIOB (TIPHJL. 2).

WHKeHepHBI HENPOrPaMMHUPYEMBIN KaIbKYJISATOP.

Bo BpEMS BBIITOJIHCHU A 3aIIaHI/II>'I YYAaCTHUK OJUMIIMAJAblI UMECT IIPABO.

1. IToap30BaThCs OOBIMU CBOMMU KaHICIAPCKUMHU NIPUHAJICKHOCTAMHA HapsAAy € BBIIAHHBIMHA
OPrKOMHTCTOM.

2. ITonp30BaThCsa COOCTBEHHBIM HHXCHCPHBIM KaJIBKYJIITOPOM, a TAKKC IIPOCUTH Ha6J'IIO,I[aTCJ'I$I
BPEMCHHO NPEAOCTABUTb EMY KAJIBKYJIATOP,

Bo Bpemst paboThl HaJl 33IaHUSMHU YIACTHHUKY 3aIlpenaeTcs:

1. ITonb30BaThCst MOOMIIBHBIM TeePOHOM (B JIH000H ero GyHKIMN).

2. ITonp30BaThCst MPOTPAMMHUPYEMBIM KAJTBKYJIATOPOM WIIH IEPEHOCHBIM KOMITBIOTEPOM.

3. Tlomb30BaThCsl KaKMMHU-JIMOO HMCTOYHMKAMH HH(POPMALMHU, 32 HCKIIOYEHHEM JIMCTOB CO
CTIpaBOYHON MHPOPMALIUEH, pa31aBa€MBIX OPTKOMUTETOM TIEPE TYPOM.

4. OGpamatbcsi ¢ BOMpocaMu K KOMY-IH00, KpoMe Habirojaresield, 4ieHOB OprKkOMHUTETa W
KIOPH.

5. Ilpou3BOUTH 3aIIMCH HA COOCTBEHHOMN Oymare, He BBIIAHHOM OPIKOMUTETOM.

6. 3anpeniaeTcsi OTHOBPEMEHHBIN BBIXO U3 ayTUTOPHUH JIBYX U O0Jiee YIaCTHUKOB.

7. Ilpu BBIXOAE y4YacTHUKa W3 ayAMTOpUM paboTa ocraercss B aynutopuu. Ha ee obmoxke
JIeJTaeTCd MOMETKAa O BPEMEHHM YyXOJa M MPUXOJA y4Yallerocs. Y4alluhicsd HE MOXKET BBIATH W3
ayJUTOPUU C 3aJJaHHEM WM pabOTOH.

3. Hopsaok eiicTBUSA YYACTHHKOB OJIMMITHA/IBI U KIOPHU

3.1. Bce yyacTHUKM MyHHUIIMIIAIBHOTO dTana OIUMMHAIbI IPOXOIAT B 00S3aTEIHHOM MOPSIKE
MPOLIEYPY PETUCTPALIHH.

3.3. IIpoBeneHnI0 TEOPETUIECKOTO Typa JOHKEH MPEANIECTBOBATh MHCTPYKTAX YYACTHUKOB O
HpaBI/IJ'IaX yqaCTHﬂ B OJIUMITHA/IC.

3.4. TlpoBeneHn0 MPAKTHUYECKOTO Typa IOHKEH MPEIIIecTBOBATh MHCTPYKTAX MO TEXHHUKE
0e30IacCHOCTH.



PaGorbl _npakTnyeckoro typa He mmdpylorcsa. Pe3yiabTaThl MpPakTUYECKOro Typa HeE
aneuIUPYIOTCS.

Cucrema OlIEHUBAHUS OJIMMIIMATHBIX 3a/laHUN HE MOXET OBITh MPEAMETOM ameuBIUU U
[IEPECMOTPY HE MOJIEHKHUT.

4. Iopsinok noaBeAeHHsI UTOTOB MYHHIMIIAJBHOI0 3TANa

[ToGeauTenu u mpu3epbl MyHUIIMNAIBHOTO 3Tana OJIUMINaAbl ONPENEISIIOTCS [0 pe3ysibTaTaM
perieHus 3a/1ay y4acTHUKaMH JBYX TYpOB.

HNToroBasi omeHka 3a BbINOJHEHHE 3aJaHUI ompenessieTcsi MYTEM CJIO0KEHUSI CYyMMbI
0a/U10B, HAOPAHHBIX YYACTHMKOM 32 BbINOJIHEHHE 33JaHUH TEOPETHYECKOTr0 M MPAKTHYECKOro
TYpoOB ¢ mocjeayromum npuBeaeHueM K 100 0aqnbHoOl cucTeMe (MaKCHMAJbHAsl OLEHKA 10
UTOraM BbINOJHeHus: 3aganuii 100 06anoB, Hanmpumep, Teoperudeckuidi Typ He Oosee 100
0aJ1J10B, MpaKTH4YeCcKHH TYp He OoJiee 30 0a/u10B, TOoraa (100 + 30) ~ 1.3 = 100).

Pe3yabTar BBIYUC/IEHHS OKPYIJsieTCS A0 COTBIX, HAaNMpUMep, YYACTHUK BbIIOJHUJI
3aJJaHUSl TeOPeTHYEeCKOro Typa Ha 92 Oayuia, 3ajaHMsl NPAKTHYeCKOro typa Ha 33 0Oajuia:

HUroroBas onenka (92 +33) + 1.3 =125 + 1.3 = 96.1538..., T.e. okpyriénno 96.15.



Cnucok peakTuBOB M 000PYy/10BAHUS

7 xJ1ace
PeakTuBBI. CcMech, cocTosimas M3 Mena, nmapaguHa W MOBAPEHHOW COJM, BOJA. YKa3aHue: Y4TOOBI
HOJIyYUTh NapaduH (CTeapuH), MOXKHO HATEPETh CBEUY Ha TEpPKe.
OOopyioBaHMe: XHWMUYECKHH CTakaH, (MIBTpOBaIbHAs Oymara, BOPOHKA, CTEKJSHHAs Iajoyka,
¢bapdopoBast yalika A5 BeIIIapUBAHUS J1JAOOPATOpHAsl JIMTKA, TUIEJIbHbIE IUIIbI, UM TUHIIET.

8 knacc
Peaxktussbl: pactBopsl (0,1 M) CaCly win CaClz+6H20 , mim Ca(NO3)2+4H.0, NaCl, NaxCO3z+10H,0
(Na2CO3), HCI (5%)
peareatamu H>SO4 (5%), NaOH (5%).
Oo6opyoBaHue. MTATUB C 4 TPOHYMEPOBaHHBIMH U 4 — 8 yucThIMH NpoOoupkamMu. Ctakan Ha 200 M
IUISL CTUBA U CTaKaH C JUCTUJUTMPOBAHHOHM BOAOH, nBe OyThutouku Ha 50-100 mu ¢ peareHTamu (Ha 2
JIBYX YEJIOBEK) CTEKJISIHHBIE MaJIOYKH.

9 ki1ace
PeaktuBbl: pactBopsl (0,5M): noauna kanus, cynbdara Maraus, cyibdara Mapranma u cyibdara
amomMuHus. PactBop ruapokcuna Harpus (0,1 M)
OOopyoBaHMe: IITATHUB C 5 TPOHYMEPOBAHHBIMH M 8 YHCTHIMH MPOOHpPKamMH, Crakan Ha 200 mi s
CJIMBA M CTaKaH ¢ JUCTULIMPOBAHHOMN BOAOM.

10 xknace
PeakTuBbI. PactBops! (0,5 M): HUTpaTa aMMOHHS, XJIOpHAA ATOMUHUSA, TMJIPOKCHIA HATPUS,
cynb(huTa HATPUS U XJIOPHIA IIUHKA
OO0opyaoBaHMe: MITATUB C 5 MPOHYMEPOBAHHBIMH U § yrcThIMHU ITpoOupkamu. Ctakan Ha 200 M s
CJIMBA U CTaKaH ¢ AUCTHWILIMPOBAHHOU BOJIOM.

11 kaacce
OOopyaoBanme: mnumneTkd Ha 1,5 u 2 mu, rpyma, npoOUpKU CTEKIISHHBIE, TUIACTUHKU CTEKIJISIHHBIE,

MAJIOYKH CTeKIstHHBIe, TepMoMeTp 10 100 C, ¢unbTpoBansHas Oymara, BojasiHasi OaHs, CIHPTOBKA,
JepKaTenb Uisl MPOOUPKH.

JIisi pUrOTOBJIEHMST PAacTBOpa aMuja3bl CIIOHBI (€CIM HE HCIOJB3YIOT mpernapaT «Bo03H3uM»)
MEPHBIN IJIUH]IP, 1Ba OJHOPa30BbIX cTakana Ha 100-200 mu1, Bata, BOPOHKA CTEKJITHHAS,

PeakTHBbI: JuctunnupoBaHHas BoJa, l-polleHTHBIA pacTBOp Kpaxmana  (kieictep), 1-
IPOLIEHTHBI PAaCTBOP c€axaposbl, 1-MPOLEHTHBI pacTBOp HOJa B HOJUCTOM KaJluU (MOXXHO
UCMOJIb30BaTh BOJHBIN pacTBOp JIIOross MM anTeyHbIl COIUPTOBBIA pacTBOp MoJa), l-MpOLEHTHHIHM
pacTBOp MEIHOTO Kynopoca, 10-npoueHTHbII pacTBOp €AKOr0 HaTpa.

®epmenTsl (mpemapat «BoOsH3UMY», OAHY TaOJETKy OUYMINAIOT HOXKEM OT I[BETHOW OOOJOYKH U
pactBopsitoT B 20 MJI BOABI A0 MOJHOTO pacTBOpeHus (nmpumepHo 1,5 yaca).

Ecin Her BO3MOXXHOCTM HCHOJb30BaTh  JIEKAPCTBO, TO MOYKHO IPUTOTOBUTH PaCTBOP
pa30aBieHHON amMuiIa3bl CIIOHBL. ['OTOBUT KaXKIblii YYacTHHK: OINOJIACKMBAIOT 2-3 pasza poT, YTOObI
YIaJIUTh OCTATKU MULIU. 3aTEM OTMEPSIOT IMIMHAPOM 20 MJI AUCTUIUIMPOBAHHON BOABI, CIINBAIOT €€ B
OJIHOPA30BbIil CTaKaH M ONOJACKUBAIOT €10 POT B TEUEHUH |-2 MMH, BBUIMBAIOT KUJIKOCTb B JIPYrou
CTakaH WM KOJIOy. DTy onepanuio NoBTopsitoT 2-3 paza. CoOpaHHYIO )XUAKOCTH (puMepHO 50-60 M)
GUIBTPYIOT Yepe3 BaTy M (HIBTPAT UCHONB3YIOT Ui pabotel. Eciu mocne ¢uiabTpoBaHus pacTtBop
OyZeT MyTHBIN, HY’)KHO OT(QHIBTPOBATH €r0 TOBTOPHO.



INEPHOITYECKASA CHCTEMA 3JIEMEHTOB 1. I11. MEHIEJIEEBA

[TpunoxkeHue 1

1 2 3 | | a4 | s | 6 | 7 | 8 | 9 | 10 | 11 [ 12 | 13 [ 14 15 16 | 17 18
1 1 2
H He
1.008 4.0026
2 3 1 5 6 7 8 9 10
Li Be B C N 0O F Ne
6.941 | 9.0122 10.811 | 12.011 | 14.007 | 15.999 | 18.998 | 20.180
3 11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22.990 | 24.305 26.982 | 28.086 | 30.974 | 32.066 | 35.453 | 39.948
4 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti v 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 | 74922 | 78.96 | 79.904 | 83.80
5 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag cd In Sn Sb Te I Xe
85.468 | 87.62 | 88.906 91.224 192906 | 9594 | 98.906 | 101.07 | 10291 | 106.42 | 107.87 | 112.41 | 114,82 | 118.71 [ 121.75 | 127.60 | 126.91 | 131.29
6 55 56 57 * 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta Y Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
13291 | 137.33 | 138.91 178.49 | 180.9 | 183.84 | 186.21 | 190.23 | 192.22 | 195.08 | 196.97 | 200.59 | 204.38 | 207.20 | 208.98 | [209] [210] [222]
7 87 88 89 #5104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mec Lv Ts Og
[223] | [226] | [227] [265] | [268] | [271] | [270] | [2771 | [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 | 14424 | [145] | 15036 | 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 | 238.029 | [237] [242] [243] [247] [247] [251] [252] [257] [258] [259] [262]




[Tpunoxxenue 2

SJIEKTPOXMIMIYECKHUIT P HATIPSKEHIIT METAJIJIOB
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

PACTBOPHMOCTE COJIEIL. KHCJIOT I OCHOBAHUII B BOJIE
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KATHOH ™
H P P P P p P P P P P P P P
NH," P P P P P P P P P P P — p P
Li* p P M P P P P P P M P M p P
Na”, K™ p P P P P P P P P P P P P P
Ag” — P P H H H H H M H - H p H
Mg H P H P P P - M P M M H P M
Ca®" M P H P P P - H M H H H p H
Ba™” P P M P P P P H H H H H P H
Mn** H P P P P P H H P H H H P M
Fe’” H P P P P P H H P H - H p M
Co®* H P P P P P H H P H - H p H
Cu®” H P P P P — H - P — - H p H
Zn> H P H P P P H H P H - H p H
Ph** H P M M M M H H H H H H p H
Hg™ — P — P M H H - P — - - p H
Fe* H P P P P — — - P — - H p -
Al H P P P P p - — P - — H P H
Cr* H P P P P P — — P - - H P -
P — pactBopuMo M — manopactopumo (< 0.1 M)  H —HepactBopuMO (< 107 M) — - He MOKET OBITE BBIIETICHO M3 BOIEI IIH JaHHEIE
OTCYICTBYIOT



