TpeboBanust
K MPOBeIeHUI0 IKO0JIbHOr0 3Tana Beepoccniickoil 0 1MMnuMaabl M0 XUMHH
2020-2021  y4eOHBIii rojg

[[IxonpHBIA  3Tan OJUMIMAALI MO XUMHM JUJI CTApLIMX BO3PACTHBIX Napajuiesien
JKEJIaTeIbHO  TPOBOAUTH B JBa Typa (TEOPETHUYECKHH M DKCIICPHUMEHTAJIBHBIN).
JITUTEeThHOCT,  TEOPETHUYECKOTO Typa CocTaBisieT He Oonee 3 waca 55 MuHyT, a
SKCTIIEPUMEHTAIBHOTO Typa — HE 0oJjiee 2 acTPOHOMHYECKHX YacoB.

B mkonpHOM »JTame onuMmuaakl Ha JOOPOBONBHOW OCHOBE MPUHUMAIOT Y4acTHE
BCe Jkenaromue, oOydarommecs B 5—11 kimaccax. YYacTHHMKHM IIKOJBHOTO JTara BIIpaBe
pelaTh 3agaHus s 6osee cTapiInx napauiesnei.

METOJUYECKUE PEKOMEHJIALIUN ITO PABPABOTKE 3AJTAHUI
KOJIBHOI'O OTAITA

3aaHus OJMMIIMAAbI IIKOJBHOIO M MYHHUIMIAJIBHOTO 3TAloB JIOJKHBI OBITH
OpUTMHAJIBHBIMHU. 3a OCHOBY MOTYT OBITH B3SThl 3aJaHUS OJUMIMAX HIPOLUIBIX JIET,
oInyOJIMKOBaHHbIE B COOPHUKAX U HA MHTEPHET-NOpTaax.

OnuMmnuagHple 3aauyd MO XUMHUM MOYKHO DPas3feiuTh HAa TPU OCHOBHBIE TPYIIIBI:

Ka4eCTBEHHbIE, PACUCTHBIE (KOJMYECTBEHHBIE) U SKCIIEPUMEHTAIIbHBIE.
B KkauecTBeHHBIX 3aJauax MOXKET MOTPeOOBATHCSA: OOBSICHEHHE AKCIEPHUMEHTAIBHBIX (DaKTOB
(HampuMep, M3MEHEHHUE LBeTa B PE3y/bTaTe PEaKIMM); paclO3HAaBaHHE BEIIECTB; NOJIy4YEeHUE
HOBBIX  COEJIMHEHUH; IMpeICKa3aHWE CBOMCTB  BEIIECTB, BO3MOXXHOCTH IPOTEKaHUs
XUMHUYECKMX pEaKLud; OnucaHue, OObBSICHEHHE TEeX WIM UWHBIX SBJICHUH; pazJelieHue
cMecel BeIEeCTB.

B pacuerHbIX (KOJMYECTBEHHBIX) 3ajadyax OOBIYHO HEOOXOIMMBI pacueThl COCTaBa
BEIIIECTBA MJIM CMECH BELIECTB (MAacCOBBIN, 0OBEMHBIN U MOJIbHBIHN MPOLIEHTHI); PacyCThl COCTaBa
pacTBopa  (IpUrOTOBJIEHHE  pPACTBOPOB  3a/JaHHOM  KOHIEHTpPAlMU);  pacueThl  C
UCIOJIb30BAaHUEM Ta30BbIX 3aKOHOB (3aKOH ABorazpo, ypaBHeHue Kianeiipona—MenzeneeBa);
BBIBOJI XMMMYECKON (OpMysibl  BEIIECTBA; pacdyeTbl IO  XMUMHYECKUM  ypaBHEHUSIM
(cTeXMOMETpUUYECKHE COOTHOLICHHUs); pacu€Thl C UCIOJb30BAHUEM 3aKOHOB XHMMHUYECKOMH
TEPMOJMHAMUKHN (3aKOH COXPAHEHHUs SHEpruu, 3aKoH ['ecca); pacderbl € HCIOJb30BaHUEM
3aKOHOB XMMHYECKON KMHETHKHM (3aKOH JaeHcTBHs Macc, npaBuio Baut-I'odda, ypaBHeHme
AppeHnyca), pacdeTbl C UCTIOIb30BAaHUEM KOHCTAHT PaBHOBECHSI.

PexomeHanmu no pa3paboTke CUCTEMBbI OIIEHUBAHUS.
1. Pemienus 3aa4uul TOJKHBI OBITH pa30UTHI HAa AJIEMEHTHI (I11ary).
2. B kaxzaoMm 3alaHuM Oayulbl BBICTABISIOTCA 3a KaXIbIH 3JeMEHT (1Iar) perieHus.
[lpyyem Oamn 3a OAWMH 1IIAar pemieHus MOXKeT BapbHpoBatbest oT 0  (pemieHue
COOTBETCTBYIOILIETO 3JIEMEHTAa OTCYTCTBYET WM BBINOJIHEHO IIOJHOCTBIO HEBEPHO) 0
MaKCHMaJIbHO BO3MOKHOI'O Oaslia 3a JaHHBIN HIar.
3. bael 3a IpaBUIIBHO BBINOJIHEHHBIE 3JIEMEHTHI PELIEHUS] CYMMUPYIOTCSI.
4. Illarm, JOeMOHCTPHUPYIOIIME YMEHHE JIOTUYECKH paccyKaaTb, TBOPYECKH MBICIHTD,
OPOSIBIATE MHTYHMIIMIO, OLIGHHWBAIOTCS BBIIE, YeM TE, B KOTOPBIX IOKa3aHbl OoJiee MpOCThIe
yYMEHHMsI, BajJeHne (opMalbHBIMU 3HAHUSIMHU, BBIIIOJHEHHE TPHUBHAJIBHBIX PACUCTOB U JP.
CymMapHbIil Oayil 3a pa3iuyHble 3a7aHusl (CTOMMOCTbh KaXKAOTO 3alaHus) He 00s3aTesIbHO
JIOJI’KEH OBITh OJIMHAKOBBIM.

MarepuajibHO-TeXHHYecKoe o0ecreyeHue NMpoBeleHnsi MYHUIIUIIAJIBbHOIO JTana
BCEPOCCUMCKON 0JTMMIIMAABI IIKOJILHUKOB 10 XUMHUH

Jlnist mpoBeZieHUsT ONIMMITHA/IbI Ha IIKOJBHOM 3Tare, HeOOXOIUMbI ayJUTOPHU (IIKOJIbHBIE
KJIaCChl), B KOTOPBIX MOXKHO ObLIO ObI pa3MECTUTH OKUAAEMOE KOJIMYECTBO yYACTHUKOB.
- IlpoBenenuto Teoperndeckoro stana OauMOManbl NPEAMIECTBYET KpPAaTKUM HHCTPYKTaX
YYaCTHUKOB O MpaBuiIax ydactusi B Onumnuaie.



- JmuTtenbHOCTh MIKOJABHOrO ATana Onumnuagsl MO XUMUMA COCTaBisieT: 8§ kimace 1
akajeMuueckuit yac (45 munyT), 9-11 kimaccsl 2 akagemudeckux vaca (90 MunyT).

- Y4YacTHUK MOXET B3ATb B ayJUTOPUIO TOJBKO PY4YKy (CHHEro WM 4YEepHOro IBeTa). B
ayJIUTOPUIO HE pa3pemiaeTcs OpaTh CIpaBOYHbIE MaTepHalIbl, CPECTBA COTOBOM CBS3H, (HOTO- U
BUJICO ammaparypy.

- Kaxnaplii y4yacTHHK MOdy4aeT KOMIUIEKT 3aJaHuil u JucT (Marpuily) orBeroB. Ilocie
3aBepIICHUS paOOThI TUCT OTBETA JIOJDKEH OBITh MOAMKCAH U CAAH JUIS TPOBEPKHU.

- Jns HopmanbHON pabOThl yYaCTHUKOB B IOMEIIEHUSAX HEOOXOAMMO 00ecreynBaTh
KOM(OpPTHBIC YCIIOBUS: THUIIMHY, YHUCTOTY, CBEXHH BO3IyX, JOCTATOYHYIO OCBEHICHHOCTh
pabouyux MecT.

- JIJ1st KaKI0T0 y9acTHUKA He0OXO0IMMO pacredaraTh MepUOIUIECKYIO CHCTEMY, TaOJIUIly
pPacTBOPUMOCTH (TIPUIIOKEHUS | ¥ 2) ¥ YCIIOBUS 3aJIaHUM.

- BbllonHeHWe 3aaHUi OLIEHUBAETCS JKIOPU B COOTBETCTBUU C KPUTEPUSIMU U METOIUKOU
OILICHKH.

IlepeueHb cIpaBOYHBIX MATEPUAJIOB, CPEACTB CBSI3U M 3JI€KTPOHHO-
BbIYHMCJIUTEIbHONH TEXHUKH, Pa3pelIeHHbIX K UCII0JIb30BAHUIO BO BpeMs
NpoBeIeHUs] OJTUMITHAbI

[Tepuoaunueckas cucteMa XUMUYECKUX IEMEHTOB (TMPUIIOKEeHHE 1).
Tabnuia paCTBOPUMOCTH U PsiJ] HAMTPSDKEHHSI METAJUIOB (TIPHIIOKEHHE 2).
NHxeHepHbIil HEeNPOrpaMMHUPYEMBII KaJbKYISATOP

ITopsinok noaBeieHNst UTOTOB OJMMITHA/IBI

[ToOenuTenu u mpusepbl MIKOJIBHOrO 3Tana OJuMIUaAbl ONPENESIOTCS M0 pe3ysibTaTaM
BBINOJIHEHUS 33aHuil. ITOroBbIi pe3ynbTaT KaXJ0ro y4acTHUKA MOJCUUTHIBACTCS KaK CyMMa
0aJuI0B 3a BBIIIOJIHEHUE BCEX 3a/1aHUM.

[ToGenuTenp — yuaCTHUK, HAOpaBIIUI MaKCUMaJIbHBIN Oajul CPey MPU3EPOB.

[Tpusep — yyacTHUK, HaOpaBIIMKA OOJIbIIE TOJIOBUHBI MAKCHMAJIBHOTO Oasuia.

OkoHuaTenbHbIE  PE3yJbTaThl yYaCTHUKOB  (PUKCUPYIOTCS B  HMTOrOBOM  TaliwMIle,
IpeCTaBystomel co00i pPaHXKUPOBAHHBIA CHHCOK YYaCTHHUKOB, PACHONOKEHHBIX IO Mepe
yObIBaHUSI HAOpaHHBIX UMHU OajJIOB. YYacCTHHUKHM C OJMHAKOBBIMU OaijlaMu pacroJiararoTcsl B
asnpaBuTHOM TOpsiike. Ha ocHOBaHMM MTOrOBOM TaOIMIBI  KIOPU ONpenenseT nodeauteneii u
npu3epoB.  JIOKyMeHTOM, (PUKCHPYIOIIMM WUTOTOBBIE PE3YJIbTaThl COOTBETCTBYIOIIETO 3Tana
Onumnuanel, sBISETCS MPOTOKOJ JKIOPH, MOJNUCAHHBINA €ro IpeacenaresieM, a TaKkKe BCEMHU
YIEHaMU JKIOpH.

Cnucok JuTeparypbl, HHTEPHET-PECyPCOB M IPYTUX HCTOYHUKOB /ISl HCI0JIb30BAHUS
NMPHU COCTABJICHUH 3aJaHUI HIKOJIbHOIO 3TAMNa
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BerynurensHble 9K3aMEHBI M OJUMITHAILI 110 XUMHH: ONBIT MOCKOBCKOTO YHHUBEpPCHUTETA.
VYu4eb. mocobue / H. Ky3pmenko, B. Tepenun, O. PeokoBa u ap. — M.: M3garenscTBO
MockoBckoro ynusepcurera, 2011.
7. Ceuranpko M.B., Kucun B.B., Uypano C.C. CraHgapTHble alrOpuTMbl PELICHUS
HECTaHJAPTHBIX XMUMHUYECKHUX 33Jay: Yueb. mocobue s MOATOTOBKU K OJUMIIHNAIaM
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g it rpynmimnses 393X EMEHTOB
=
o, 5
é =~ I II II1 IV VvV VI VII VIII
H 11 He P OGoanauen AtoMEu#
I 1 (H) Bonopo;'omw Feawit 40026 a.neuen:: - HoMep
i 3 4 5 6 7 8 9 10 i 3
11 2 |Li 6,939 Be 9.0122 B 10.811 C 1201115 N 14,0067 o 15,9994 F 18,9984 Ne 20,179 Li 6,939
Jlurni Bepuanuit Bop Yraepoa Aaor Kucnopon Prop Heon Jlutai |
12 13 | Qi 14 15 16 17 18 '
Imr| 3 Na 22, 9898 Mg 24,305 Al 26,9815 Si 28,086 P 30,9738 S 32,064 Cl 35,453 Ar 39,948 OTHocHTenbRAA
Hartpuit Maruuii AnoMHuHE Kpemmuit Docop Cepa Xnop Aprou ATOMNAY MACTA
19 20 | 21 22 3 |23 24 26 27 28 i
4 K 39,102 Ca 40,08 | 44,956 Sc 47.90 Tl 50,942 V 51,996 Cr 54 9380 Mn 55,847 Fe 58,9330 CO 58,71 Nl
IV Kaan# Kanuuus Cranaui Turan Bauaaxit Xpom Mapranen Heneso BT Huxens
30 31 32 33 34 35 36
5 63 546 Cu 65,37 Zn Ga 69,72 Ge 72,59 AS 74,9216 Se 78,96 Br 79.904 Kr 83.80
Hurex | Fanawi lepmanufi Mumbsax Ceanen Bpom Kpuoron
37 38 | 39 40 42 43 46
6 Rb 85,47 Sr 87,62 | 88,905 Y 91.22 Zr 92 906 Nb 95,94 Mo [99] Te 101 07 Ru 102 905 Rh 106.4 Pd
Vv PyGuaufi Crponunit Hrrpuit Llupronmit Huobuit MoauGaen Texuneuni Pyrenuit Poauit Manaagu#
48 49 50 51 52 53 54
7 |07 868 Ag 112,40 Cd In 114,82 Sn 118,69 Sb 121,75 Te 127,60 I 126,9044 xe 131,30
Cepebpo Kagmuit | Muauit Onoso Cypema Teanyp Hon Kcenon
55 56 * | 72 73 74 75 76 (ki 78
8 CS 132,905 Ba 137,34 138 91 La 178,49 Hf 180,948 Ta 183,85 W 186,2 Re 190,2 OS 192,2 Ir 195,09 Pt
VI Lleauf Bapwuit JlanTan Tadmini Tantan Boasthpam Penuit Ocmuit Hpraui MaaTuns
81 82 1 83 84 85 86
9 198 967 Au 200 59 Hg Tl 204,37 Pb 207,19 Bl 208,980 Po [210)* At [210) Rn [222)
3on010 Pryrs | Tanaud Ceuney Bucmyr Monouun Acrar Pagon
87 88 *% | 104 105 106 107 108 109 110
VII| 10 Fr [223) Ra (226) [227] Ac [261] Rf (262) Db 1263] Sg [262) Bh [265) Hs [266) Mt
Ppanuxf Panui Axtunuit | Peaepdopauit JyOuui Cuboprut Bopnit Xaceuit MefATHeprit
<% |58 60 [62 65 69 70
Eg 140.12 Ce 140, 907Pr 144, ZCNd |N7|'Pm Sm 151 %Eu 157, 25Gd 158,924 162 SODy 164 OGJ{O 167,26 Er 168,934 173,04 174 97 Lu
S35 Lepuit | Mpazeoanm "Heomnm IMpomeTHit ("luapuﬁ ﬁlponuu Fagonuuui Tep6uit | [lucnpoanit Fonsmuit Opbuit Tyauw| Hrrepbuh Horenuit
£3/90 Thiot Pal®2 U Np(%.,, Pul> Amf® Cm%" Bk[?¢ Cf[®® Es|!00 Fm|0: Md 102 No|3 Lr
232,038 23 238,0: 237) 243) 247 252)* 254 257 267 66 (256)
ig Topuit hx;lmﬂmm Nann lHemsmm nny'ronuii [Anepuunﬁ 24 ’Rnopun o Bepx'mﬁ ‘cm]q:up.m bbuindmd F &epuun *ﬂ ) ( I)oﬁe Wil J’Iprexcui
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PHI AKTHUBHOCTH METAJLIIOB / QJEKTPOXUMHYECKHH PS/I HAIIPHKEHU I

Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi Cu Hg Ag Pt Au_

AKTHBEHOCTb METALIOB YMEHbBLIACTCH

PACTBOPUMOCTDb KHCJ10T, COJIEH H OCHOBAHHH B BOJE

H" | Li* | K | Na* [ NH | Ba® | ca®™ [ mg™ | s | a* | o | Fe* | Fe*™ | Ni** | Co®™ | Mn®™ | Zn® | Ag® | Hg® | Pb* | 5n* | Cu™
OH- P P P p P M H M H H H H H H H H — - H H H
F P M P P p M H H H M H H H p p P P P — H p p
CI- P P p P p P P P P P P p P p p P P H P M p p
Br~ P p p p p p P P p P p p p p p P P H M M p p
I” P p p p p p P P p P ? p ? p p P P H H H M ?
s P P p P p — — — H — — H — H H H H H H H H H
HS P P P P P P P P P ? ? ? ? ? H ? ? ? ? ? ? ?
S0, P p p p p H H M H ? — H ? H H ? M H H H ? ?
HSO, P ? p p p p P P p ? ? ? ? ? ? ? ? ? ? ? ? ?
S0, P P P P P H M P H P P P P P P P P M - H P P
HSO, P p p p p ? ? ? — ? ? ? ? ? ? ? ? ? ? H ? ?
NO;~ P p p p p p P P p P p p p p p P P p P p — p
NO; P p p p p p P P p ? ? ? ? p M ? ? M ? ? ? ?
PO~ P H p p — H H H H H H H H H H H H H H H H H
HPO,™ p ? P P p H H M H ? ? H ? ? ? H ? ? ? M H ?
H.PO, P P P P P P p P p ? ? p ? ? ? P P p ? — ? ?
CO,~ P p p p p H H H H ? ? H — H H H H H H H ? H
HCO;~ P P P P P P P P P ? ? p ? ? ? ? ? ? ? P ? ?
CH,COO™ [ p P p p p p P P P — P p — p p P P P P P — p
Si0;” B H P P ? H H B H ? ? H ? ? ? H H ? ? H ? ?

“P” — pacteopsierest (> 1 rxa 100 r H;0)
“M” — mazno pacteopsiercs (o1 0,1 r 1o 1 r va 100 r H,0)
“H” — He pactsopsercs (menswe 0,01 r wa 1000 r soasi)

“— — B BOJHOH cpele pasiaraercs

“7" — HeT 1OCTOBEPHLIX CBESHUH O CYLUECTBOBAHUM COEIMHEHHI




