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Opranuzanmss W TPOBEACHHWE MYHHUIMIAIBHOTO 3Tala BCEPOCCUMCKOU
OJIMMITIMAJIBI IIKOJBHUKOB MO0 XuMuu (Haynee - Onummnuanga) OCYIISCTBISETCS B
COOTBETCTBUM C aKTyaJdbHbIM llopsigkom mpoBEeneHHS BCEPOCCUNCKON OJMMITHAIBI
IIKOJLHUKOB, YTBEPKACHHBIM TIpUKa3oM MMHHCTEpPCTBA OOpa30BaHUS W HAYKH
Poccuiickoit @eaepaunn Ne 1252 ot 18 Hos0ps 2013 r. (nanee — [Hopsinok).

MynununansHeiii 3Tan OnuMnuaabl MO0 XUMUM CIEAYeT MPOBOAUTH IS
yuamuxcst 7 — 11 kmaccoB (s 7-8 KJ1accoB — B OJIMH TEOPETHUESCKUE Typ; st 9-11
KJIaCCOB B JBA Typa - TEOPETUYECKUH M SKCIEPUMEHTAIbHBIM) B CPOKH,
YCTaHOBJIEHHbIE OPraHU3aTOpoM OIUMITAAIBI.

JUIMTETBHOCTh ~ TEOPETHYECKOro  Typa  cocraBisier 4  (4eTelpe), a
IKCIIEPUMEHTAIBLHOTO Typa — 2 (JIBa) aCTPOHOMUYECKUX Yaca. Typbsl peKOMEHIyeTCs
MPOBOAUTH B 2 (JIBA) KaJE€HIAPHBIX JTHS.

OnuMnuaaHeli  Typ BKJIIOYAaeT B ce0d HEMOCPEACTBEHHO IMPOBEJICHUE
COPEBHOBATEJILHOTO Typa B O4YHOM (opme, mmdbpoBaHUE, TPOBEPKY PpEIICHUIM
YYaCTHHUKOB, Jemn(poBaHue, mokas padboT, anejuIsiui0 YYaCTHUKOB U TMOJIBEICHUE
HUTOTOB.

B TekymeM roay ndmeHeHue 0aJ1J1I0B MOCJie MPOBEPKU BO3MOKHO TOJILKO B
xoae anesuisiuuu. Ha nmoka3ze pa6oT 3anpenieHo u3MeHsATh 0AJJIbI 1a’Ke B CJIydae
TeXHHYECKHX OIIHNOOK.

IIpu Hecornacuu ¢ OLeHKOW yyacTHHKHA OIMMIUAbI JOJKHBI B TUCBMEHHOMN
dbopme 1ofaTh B JKIOPH 3asABJICHHE Ha alleUISAIIMI0 O HECOTJIACHH C BHICTABIICHHBIMH
Oamnamu ¢ obocHoBanueM (Ilpunoscenue 3). Paccmorpenue aneuisiiuy TpoBOIUTCS
c ywactueMm camoro ywactHuka Onumnuanel. [lo pesyapTatam paccMOTpEHUS
aneJuUIAIMA O HECOIJIaCHU C BBICTABJICHHBIMU OallIaMH JKIOPH NPUHUMAET PCIICHHE
00 OTKJIOHEHMHM amNeJUIAIMd W COXPAHCHUU BBICTABIICHHBIX Oa/lIoB WU 00
YIOBJICTBOPCHUM AaNCIUIAIMA W KOPpPeKTUpoBKe OamioB (Ilpunoscenue 3).
[Iponerypa paccMOTpeHHs aneuIsiiuid ydacTHUKOB ONMMIIMA/bI, pa3padaThIiBaeTCs
MPEAMETHO-METOAUYECKUMU KOMUCCUSIMU U YTBEPXKAACTCS OPraHOM MECTHOTO
caMOyTpaBJIE€HHUs, OCYIIECTBISIONINM yIpaBjieHue B cepe oOpa3oBaHus.

CocraB y4YacTHMKOB

B Mynunumansaom stane OnuMnuagsl IPUHAMAKOT yYacTHe:

YYaCTHUKHU HIKOJLHOTO 3Tara, HabpaBiire HeoOX0IMMOe KOJIUYECTBO OAIOB,
YCTaHOBJICHHOE  OpPraHoM  MECTHOTO  CaMOYNpAaBIEHUS,  OCYIICCTBIISIOIIUM
yrnpasiieHue B chepe 00pa3oBaHuUs;

noOeIUTEN W MPU3EPbl MYHHUITUIAIBHOTO dTana OJUMIHAILI MPEAbITyIIero
y4eOHOTO Toja, MPOAOJDKAIONMe OO0ydeHHe, KOTOPhIC BIPABE BBIMTONHITH 3aIaHUS
JU1s1 OoJiee cTapiieid mapajieiiy.

Bribop mapanienu SBASETCS OKOHYATEIBHBIM U COXPAHSETCS Ha BCEX
MOCJIETYIOITUX JTAIax OJUMITAAIBI.

MeTtoanueckasl 4YacTh

Ilpunyunel cocmaenenusn OMUMRUAOHBIX 3A0AHUT



3amanus OnuMMIMaabl MyHHIMITATFHOTO 3Tara pa3padoTaHbl perHOHATBHBIMU
PEIMETHO-METOIMYCCKUMU KOMHUCCHSIMH B COOTBETCTBHH C PEKOMEHIAUSIMU
HEHTPaJIHHON TIPEIMETHO-METOINISCKOM KOMUCCHH TI0 XUMHH.

[Ipu  pa3paboTke  ONMMMIMATHBIX  33Jad  BAXHYIO  pPOJb  UTPaIOT
MedcnpeOMemHble C853U, TIOCKOIbKY CETOIHSI HEBO3MOXHO MPOBOAUTH MOJTHOIICHHBIE
UCCJIEIOBaHMUsI TOJBKO B OAHOW 0OJACTH HAyKH, HEU30€KHO OyayT 3aTpOHYTHI
CMEXHBIC JUCIHUIUIMHBI. 3HaHUS 1O (u3uKe, OWOJIOTHH, TE€OJOTHH, reorpaduu u

MaTCMaTHKEC IMPUMCHAIOTCA B Pa3INYHBIX o0acTax XHUMHHU. Takue
«MCKIIPCAMCTHBIC) 3aa4X IMOKA3bIBAOT TCCHYIO B3AaNMMOCBA3b CCTCCTBCHHBIX HAYK.
OJII/IMHI/IaI[HaFI 3agada — OTO CIAHNHOC I1CJIOC. B Hee BXOOUT YCJI0BHE,

pa3BepHyTOE pelieHue, CHCTeMa OLleHHBaHMS.

YcaoBus 0MMIHAAHBIX 32/1a4 MOTYT ObITH C(POPMYJIMPOBAHBI MO-Pa3HOMY:
YCIIOBHE C BONPOCOM WIIM 33JlaHMEM B KOHLE (MpU ATOM BOIPOCOB MOXKET OBITh
HECKOJIbKO); 3aJ1a4a, B KOTOPOU TEKCT YCIOBUS MPEPHIBAECTCA BOIIPOCAMH U T.]I.

OnuMnuanHele 3aJa4d [0 XUMHUHA MOKHO pAa3leliNTh Ha TPU OCHOBHBIX
TPYIIIbI: KAYECTBEHHBIE, pacyeTHbIE (KOJMYECTBEHHBIE) U DKCIIEPUMEHTAJIbHBIE.

B kauecmeennvix  3a0auax  Moxer  TNOTpeOOBaTbCA:  OOBSICHEHUE
AKCINEPUMEHTANIbHBIX (DAKTOB (HampuUMep, U3MEHEHHE LIBETa B pE3yJbTaTe PEaKium);
pacro3HaBaHUE BELIECTB; MOJYy4YEHUE HOBBIX COCIMHEHMWM; IIPEACKA3aHUE CBOMCTB
BEIIECTB, BO3MOYKHOCTU NMPOTEKAHUsI XUMUYECKUX PEaKLMii; ONnucaHue, OObsICHEHHUE
TEX WJIM UHBIX SBJICHUN; Pa3/ICIICHUE CMECEH BEIIECTB.

Knaccuueckol hopmoii kaueCTBEHHOW 3a/lauMl SIBJISIETCS 3aJaHUE CO CXEMaMHU
(uenoukamu) npespanieHuil. (B cxemax cTpenku MOTryT ObITh HalpaBlIEHBI B JIFOOYIO
CTOPOHY, HMHOTJAa Jaxe B 00€ CTOpPOHbI (B 3TOM cCiydae KaxaoH CTpeJke
COOTBETCTBYIOT JIBa pAa3JIMYHBIX YypaBHEHHUs peakuuii)). CxeMbl NpeBpalleHun
BEIIECTB MOXHO KJIACCU(PUIIUPOBATH CICTYIOMNUM 00pa3oMm:

1. Ilo obvexmam:

a. HEOPTaHUYECKUE;

b. opranuueckue;

C. CMEIIaHHBIE.

2. Ilo gpopme «yenouxku» (CXeMbl MOTYT OBITh JIMHEHHBIMU, PA3BETBICHHBIMH,
UKIHYECKUMH ).

3. Ilo o6vemy u muny npedocmaesieHHoU UHpopmayuu

a. Jlansl Bce BemecTBa 0€3 yKka3aHUW YCIOBUM MPOTEKAHUS PEaKIIHi.

b. Bce mnm HekoTopble BemiecTBa 3amu@poBaHbl OykBaMu. PasHbie OyKBBI
COOTBETCTBYIOT Pa3HbIM BEIIECTBAM, YCIOBUS MPOTEKAHUS PEAKIIUN HE YKa3aHBI.

C. BemectBa B cxeme MOJIHOCTBIO WJIM YAaCTUYHO 3amM(poBaHbl OyKBaMU U
yKa3aHbl yCIOBUS IPOTEKAHMUS PEAKLIMM WM PEATCHTBI.

d. B cxemax BMECTO BEIIECTB JaHbI JIEMEHTHI, BXOJISIINE B COCTAB BEIECTB, B
COOTBETCTBYIOIIUX CTENEHAX OKUCIICHMUS.

e. CxeMbl, B KOTOPBIX OPTaHUYECKUE BEIECTBA 3aln(poBaHbl B BUIAE OpyTTO-
bopmyi.

Hpyroii (popmMoil KadeCTBEHHBIX 3a7ad SBJISIOTCSA 3a/Jauyd Ha OMHCAHUE
XUMHUYECKOTO SKCIEPUMEHTA (MBICICHHBIA SKCIEPUMEHT) C YKa3aHUEM YCJIOBHM
IPOBEICHUSI pEaKINil 1 HAOTIOICHUH.



B pacuemnwix (konuuecmeennwvix) 3adauax oObIYHO HEOOXOIUMMBI PACUEThI
coCTaBa BEIECTBA WM CMECH BeIIeCTB (MAacCOBbId, OOBEMHBIH W MOJIbHBIN
MPOLIEHTHI); pacyeThl COCTaBa pacTBOpa (MPUTOTOBJIEHHWE PACTBOPOB 3aJaHHOU
KOHLIEHTpAIM1); pacyeTbl C UCIOJIb30BAHMEM Ta30BbIX 3aKOHOB (3aKOH ABOrajpo,
ypaBHeHue Knanelipona-MeHjesneeBa); BbIBOJ XUMHUYECKOH (OpMysbl BEIIECTBA;
pacyeTbl 1O XUMHUYECKHUM YpaBHEHUSIM (CTEXMOMETPUYECKHE COOTHOILICHUS);
pacyeTbl C HCIOJb30BAaHUEM 3aKOHOB XUMHUYECKOW TEPMOJAMHAMUKHU (3aKOH
COXpaHEHUs JHEPruM, 3akoH Il'ecca); pacueTbl C HCHOJb30BAHHEM 3aKOHOB
XUMUYECKON KUHETHKU (3aKOH JehcTBUS macc, mpaBuio Baut-I'odhda, ypaBHeHme
AppeHuyca), pacueTbl ¢ UCIOJIb30BAaHUEM KOHCTAHT PABHOBECHSI.

Yame Bcero onMMNMaAHBIC 3aJaHUS BKIIOYAIOT B CE€OSI HECKOJBKO THUIIOB
3a/1a4, T.€. SBIAIOTCS KomMOuHnupoeannvimu. B 3amaue MOxeT ObITb M30BITOK WM
HEJIOCTATOK JaHHbIX. B ciydae u30bITKAa NIKOJIBHUK JIOJDKEH BBIOpATh T€ JAHHBIE,
KOTOpble HEOOXOAMMBI [IJIsi OTBETAa HA MOCTABJICHHBIA B 3ajade Bompoc. B cimydae
HEJI0CTaTKa JIaHHBIX, IIKOJBbHUKY HEOOXOAMMO II0Ka3aTh YMEHHE IO0JIb30BaTHCA
MCTOYHUKAMHU CIPABOYHON MH(POPMALIMM W U3BJIEKATh HEOOXOJIUMBIE NJIsi PEIICHUs
JIaHHBIC.

[Ipumepamu 3amay  SKCHEPUMEHTAILHOIO Typa SBISIOTCS  HEOOJbLINE
MpaKTUYECKUEe pPabOThl Ha pAa3JIMUCHHUE BEIIECTB, HAa NPOCTEUIIMII CHUHTE3, Ha
IIPUTOTOBJICHUE PACTBOPA C 33 IAHHOM KOHIEHTPALIUEN U JIP.

VY cnoBus SKCIIEpUMEHTATBHBIX 33]1a4 I0JDKHBI OBITh COCTaBJICHBI TaK, YTOOHI Y
y4alMXxcs NOSIBUICS MHTEPEC K SKCIIEPUMEHTAIBbHOW XUMUU. {151 TOCTHKEHUS 3TOU
1eJIU He00XO0IUMO OCBOCHHE yUaIUMHUCS MMPOCTEUIINX Ja00paTOpHBIX onepaiuil. B
bopMyIpPOBKaX SKCIIEPUMEHTAIBHBIX 3aJaHUI 0053aTEIBHO JOHKHO OBITH 3a7aHUE
Ha ONMCAaHKE BBITIOJIHEHUS YKCIIEPUMEHTA, HAOI0ICHUS IPOUCXOSAIIUX PEAKIIUMA U
(GhopMyJIMPOBKY BHIBOJOB U3 HAOIIOACHUH.

Memoouueckue mpe6oeanus K 0JTUMRUAOHBIM 3A0A4aAM

3aiada 1okHA OBITH MMO3HABATENHHOM, OYIUTH JIFOOOIBITCTBO, YAUBIATS.

Bomnpockl onumnuanHol 3agauu TOMKHBI OBITH CJIOXHBIMHU, T.€. PEIIAThCS B
HECKOJIbKO JEHCTBHUM.

3amaua noKHA OBITh KOMOMHHMPOBAHHOM: BKIIIOYAaTh BOIMPOCHl  Kak
KaueCTBEHHOTO0, TaK M PACUYETHOTO XapaKTepa; >KelaTeabHO, 4YTOOhl B 3ajade
COAEpXKAJICS M MaTepHall M3 JPYTHMX €CTECTBEHHOHAY4YHbIX JucuuIuivH. [lo
BO3MOYKHOCTH Y 3aJ]a4¥, U BOMPOCHI JOJKHBI OBITh COCTABIICHBI U C(HOPMYITUPOBAHBI
OpPUTHHAJILHO.

Pemenue 3amaun AOMKHO TpeOOBATh OT YYACTHUKOB OJUMITUALI HE 3HAHUS
penkux (akToB, a MOHMMAHUA CYTU XHMHUYECKUX SIBICHUN M YMEHHUS JIOTHYECKHU
MBICJTUTb.

B 3amavax mosie3HO MCIOIB30BaTh Pa3IMuHbIE CMOCOOBI HAa3BAaHWM BEIECTB,
KOTOPBI€ UCTIOJIB3YIOTCS B OBITY U TEXHUKE.

Bompocsl K 3agade AOKHBI ObITh YETKO CGHOPMYIUPOBAHBI, HE MOTYT
JIONyCKaTh JBOSIKOTO TOJIKOBaHUsS. Ha oOCHOBE BONPOCOB CTPOUTCA CHCTEMA
OLICHUBAHMUSI.



Pewenue 3a0au
Hanucatp pemnenne 3amaum He Jierde, 4eM cO37aTh caMo 3ajaHue. PerneHne
JIOJDKHO OpPHUEHTUPOBATh IIKOJIBHHKA HAa CaMOCTOSITENbHYIO PalbOTy: OHO JOJDKHO
OBITh pa3BUBAIONIUM, OOydYaromUM (O3HAKOMHUTEJbHBIM). BakHO, 4TOOBI 3aaauu
UMEIH OTPAHMYEHHOE YHCIIO BEPHBIX DEUICHUH, W STHU PEIICHHUsS AO0KHBI OBITh
pa3BepHYTHIMH, TMOAPOOHBIMH, JOTHYECKHA BBICTPOCHHBIMU M BKIIOYATIH CHUCTEMY
OTICHUBAHUSI.

Cucmema oyenusanus

Ee pa3paboTka - mporiecc Takoil k€ TBOPYECKHil, KaK HAMNCAHUE YCIOBUS U
pemieHus 3agaud. CucTeMa OLICHMBAHUS PELICHHS 337a4yd  ONUpaeTcs Ha
NO3JEMEHTHBIN aHainu3. OcoOble CI0KHOCTH BO3HUKAIOT C BHIOOPOM OLIEHHMBAEMBIX
DJIEMEHTOB, T.K. 33JJaHUs] HOCAT TBOPYECKHUM XapakTep W nymeil NOoay4yeHus omeema
Modicem Obimb Heckobko. TakuM 00pa3oM, aBTOpaMU-Pa3pabOTUYUKAMU BBISIBICHBI
OCHOBHBIE€ XapaKTEPUCTHKU BEPHBIX OTBETOB, HE 3aBHUCSIIME OT MYyTEH peleHus.
Cucrema OUEHOK JOKHA ObITh TMOKOW M CBOAUTH CYOBEKTMBHOCTb MPOBEPKH K
MUHUMYMY. [Ipy 3TOM OHa JOJIKHA OBITH YETKO I€TEPMUHUPOBAHHOM.

Pa3zpabomka cucmemvl oueHUBAHUA:

1. Pemrenus 3a1aun JOJDKHBI OBITH Pa30MThI HA AJIEMEHTHI (I11aru).

2. B kaxnaom 3amaHuu Oajulbl BBICTABISIOTCS 3a KaXKAbIM dJEMEHT (Imar)
pemenus. [Ipudem 6ai 3a 0 MH Iar pemIeHus MOXKET BapbUpoBaThes oT O (perieHue
COOTBETCTBYIOIIETO 3JIEMEHTA OTCYTCTBYET HJIU BBIITOJHEHO MOJTHOCTHIO HEBEPHO) 10
MaKCHUMaJIbHO BO3MOXKHOTO Oaia 3a JaHHBIH IIar.

3. bamiel 3a mpaBHIIBHO BHITIOJTHEHHBIE 3JIEMEHTHI PEIICHUS CYMMHPYIOTCS.

4, Illaru, NeMOHCTPUPYIOIINE YMEHHE JIOTUYECKH PACCYXAaTh, TBOPUYECCKHU
MBICJTHTb, TTPOSIBIISATH HHTYUIIUIO OIEHUBAIOTCS BBIIIE, YeM T€, B KOTOPHIX MOKa3aHBI
Oonee TpOCThIE YMEHHWsI, BiageHWe (OPMATbHBIMA 3HAHUSMH, BBITIOJIHCHHE
TPUBUATBHBIX PACUCTOB U JIP.

CyMMapHbIil 6amt 3a pa3auuHble 3a4aHus («CTOUMOCTBY» KaKJIOT0 3a/1aHMs) HE
00513aTENBHO TOJKEH OBITH OJTMHAKOBBIM.

Ilpumepnaa memamuxa 3a0aHUII MYHUWUNATLHO20 IMana

3agaHusg  MYHUIMOAJIBHOTO  JTama  IejecooOpa3sHo  pa3paboTaHbl IS
4 Bo3pacTHbIX mapamienedt - 7-8, 9, 10, 11 kmaccel. [ kaxaoi mnapayienu
pa3paboTaH OJMH BapHaHT 3aJaHUM.

Juas yyamuxcsi /-8 KjaaccoB MyHHUITUIIATBHBIA ATan ONMMMIIUAIbI 10 XUMHUU
NPOBOAMTCS B 1 TEOPETHYECKUI Typ MPOJOJDKUTEIBHOCTRIO 110 4 (deThipex)
ACTPOHOMMYECKHX YacoB. KOMIUIEKT 3alaHMil COAEPKUT S5 3a1ay, HEKOTOPBIE U3
KOTOPBIX SIBJIAIOTCS B HEKOTOPOU CTENEHU 3aHMMATENIbHBIMH, OJHA U3 3a7a4 TpeOyeT
MPOBEICHUE MBICJIEHHOT'O YKCIEPUMEHTA.

Coneprkanue 0JMMIMAAHBIX 3a4aHnid yyamuxcsa 9-11 kiaccon

MynununansHbiil 3Tan OnuMnuaael 1o XUMUM i1 ydammxes 9-11 knaccoB

IIPOBOJIUTBCA B JIBa Typa — TEOPETHUYECKUH (IPOAOJDKUTENBHOCTh 4 (UEThIpE)
ACTPOHOMUYECKMX Yaca) M HKCHEPUMEHTaIbHbINA (IPOAOIKUTENBHOCTE 2 (1Ba)
acTpOHOMHUYECKHUX yaca). Typsl cieyeT MpoBOAUTH B JIBa KAJICHAAPHBIX JIHS.
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Kommexkr  3amaHuii  TEOpEeTMYECKOrO0  Typa  COAEpPXKHAT 5  3aj1ad,
DKCHEPUMEHTAIIBHOIO Typa — | SKCIIEPUMEHTAIIbHYIO 3a/]a4y.

OnuMnuanHple 3a7a4dl TEOPETHYECKOr0 Typa OCHOBaHbl Ha MaTepHale
4 pa3aenoB XMMUU: HEOPTaHUYECKOHN, aHATMTUYECKOM, OpraHUYeCKON U (PU3HUECKOM.
B conepskanuu 3a1a4 JOKHBI COJIEPKATHCS BOMPOCHI, TpeOyIolMe OT y4aCTHUKOB
CIEAYIOIIMNX 3HAHUWA U YMEHUM:

N3 paznena neopeanuueckou xumuu:

- HOMEHKJIATypa;

- CTpPOE€HME, CBOWCTBA M METOAbl IOJYYEHHUS OCHOBHBIX KJIaCCOB
COCAMHEHUIN: OKCUIO0B, KMCIIOT, OCHOBAHUM, COJICH;

- 3aKOHOMEPHOCTH B M3MEHECHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B
COOTBETCTBUU C NEPUOJAUYECKUM 3aKOHOM.

N3 paznena ananumuyeckou xumuu:

- Ka4yeCTBEHHBIE PEAKIIMH, HUCIOJb3YIOUIUECS AJiI OOHApYKEHUs! KaTHUOHOB U
AHUOHOB HEOPTAHUYECKUX COJIEM;

- MOPOBEACHUE KOJMYECTBEHHBIX PACUYETOB IO YPABHEHUAM XUMHUYECKUX
peakuuii  (CTEXHMOMETPUYECKHE KOJMYECTBA PpEareHTOB, HN30BITOK-HEIOCTATOK,
pEeaKIMK C BEIIeCTBAMH, COAEPKAUMU HHEPTHBIEC TPUMECH );

- MCIIOJIb30BAHUE JAHHBIX [0 KOJUYECTBEHHOMY aHAIU3Y.

U3 paznena opeanuueckou xumuu:

- HOMEHKJIaTypa;

- HA30MEpHUs;

- CTPOEHHUE;

- TIOJIy4YeHUE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCTMHCHUH (ayIKaHOB, IMKJIOAIKAHOB, aJIKCHOB, aJIKUHOB, apeHOB,

raJIOr€HIPOU3BOJHBIX, AMUHOB, CIIUPTOB U (DEHOJIOB, KapOOHWIIBHBIX COEAUHEHUH,
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(UPOB, IENTU/IOB).

- U3 paznena ¢puzuueckou xumuu:

- CTPOEHME aTOMOB U MOJIEKYII,

- THIBI U XapaKTEPUCTUKUA XUMHUECKOH CBSI3H;

- OCHOBBI XMMUYECKON TEPMOJANHAMUKH U KUHETUKH.

[Ipu coctaBneHnu 3aJaHUl MPAKTHYECKOT0 Typa HE0OXOIUMO BKIIOYATH B
HUX 3aJIaHus TpeOyroriue UCIIOJIb30BaHUS CJIEIYIOIUX IPOCTHIX
HKCIIEPUMEHTAJIbHBIX HABBIKOB:

- B3BEUIMBaHUE (AaHATUTUYECKUE BECHI);

- H3MepeHue 00bEMOB KUAKOCTEH C OMOIIbIO MEPHOTO IMJIMHAPA, MUTETKH,
OIOpETKH, MEPHOM KOJIOBL;

- INPUTOTOBJIEHUE pacTBOpa M3 TBEPAOrO BELIECTBA M PACTBOPHUTEI,
CMEIIMBaHKE U pa30aBieHUE, BbIIIAPUBAHUE PACTBOPOB;

- HarpeBaHWe C  [OMOIIBIO  TOpENKH,  DJJIEKTPUYECKON  IUIUTKH,
KosI00HarpeBaTelis, Ha BOJSHOM 1 Ha ecyaHoi OaHe;

- CMEUIMBaHWE W IEepEeMEIIMBAHUE KUIKOCTEW: HCIIOJIIb30BAHME MarHUTHOM
WM MEXaHUUYECKON MEIAIKH, CTEKJIIHHOMN MaJIOuKH;

- HMCHOJIb30BAHME KAIlEJIbHOW U JIEJIMTEIbHON BOPOHOK;

- (unpTpoBaHUE uepe3 IJIOCKHM OyMaxkHbli (GUIBTpP, (PUIBTPOBaHHE uepe3
CBEPHYTBIA OyMaxxHbIN (PUIIBTP; TPOMBIBAHHE OCAJAKOB Ha (DUIIBTPE;
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- BBICYIIMBAaHUE BEUIECTB B CYIIMJIBHOM IlKady, BBHICYIIMBAaHUE BEIIECTB B
HKCUKATOPE, BBICYIIMBAHUE OCAAKOB Ha (QUIIBTPE;

- KayeCTBEHHBIM aHanu3 (OOHapyKeHUE KATMOHOB M AaHHOHOB B BOJHOM
pacTBope; MAEHTU(UKAIMS SJIEMEHTOB 0 OKpPAIIMBAHUIO IJIAMEHHU; Ka4eCTBEHHOE
onpe/ereHue OCHOBHBIX (DYHKIIMOHAJIBHBIX TPYIINT OPTaHUYECKUX COSTMHEHHM );

- OMNpeJeNeHUe KUCTOTHOCTH CPEJIbl C UCTIOIb30BAaHUEM UHIMKATOPOB.

Ipunyunovt hopmuposanus KOMnIEKM 06 ONUMNUAOHBIX 3A0AHUT
[Tpy popmMHUpOBaHWUU KOMIUICKTa OJIMMITMATHBIX 3aJaHWi Ul ITapajuiein
YUUTBHIBAIOCH, ¢ KAKUMH TEMaMH IIKOJBHUKH YK€ O3HAKOMWINCH B Kypce XUMHH.
OmHAKO TIPH 3TOM KOMNAEKM QO0JIHCEH COO0ePAHCAmb 3a0ayu No 8cemM pazoenam Xumuu.
KoMIuIeKT 0XBaThIBaET BECh MAaTEpPHas IKOJIBHOTO Kypca, MPOUCHHBI K MOMEHTY
IIPOBE/ICHUS 3TaIa OJIMMITHA/IBI.

Memoouka oyeHueanusn 6bINOJIHEHHHIX OTUMNUAOHBIX 3A0AHUTL

OuenuBanue pabOT YYACTHUKOB MYyHUIMOAIBHOTO dTana OJuMIuajbl
MPOBOAMUTCS  COTJIaCHO CHUCTEME OLICHMBaHUs, pa3pabOTaHHON MpeIMETHOM
METOAUYECKON KOMHUCCHEW. YUNEHbl KIOpU TIEpel NPOBEPKOM 3HAKOMATCSA C
pPEIICHUSIMU M C CHCTEMOW OIICHUBAHUSA, PACTIPEACISIIOT 3a7aHusi, KOTOphIe OyayT
nmpoBepsATh. lIpoBepka NPOBOAUTCS MApOW YJIEHOB XIOpU. BakHbIM yCIOBHEM
0OBEKTUBHOCTH TPOBEPKH SBJISETCS TO, YTO OJHA Tapa WICHOB JKIOPH TPOBEPSET
OJIHO U TO K€ 3aJIaHUE.

Ynenwl ocropu npucmynaiom K nposepke moabKo Hocie KOOUPOB8aHus pabom
(KoOuposanuem 3aHUMAemcs npedcmasumeib OP2AHU3AYUOHHO20 KOMUMEMA,).

B cucrteme orieHrBaHus yKa3aH MaKCUMaJIbHBIN 0asll 3a TOT WJIM UHOM 2JIEMEHT
pemenusi. [lpy HEMOJHOM WM YaCTUYHO OIIMOOYHOM OTBETE CTAaBUTCS MEHBIIEE
yuciao OamwioB. Eciam OTBET HENpaBWIBHBIM, TO 3a AJEMEHT PEIICHHS Oaibl He
HAYUCIISIFOTCSL.

OO6m1as oleHKa pe3ybTaTa Y4aCTHUKA OJTUMITUA/IBI SABJISIETCS apuPMETUIECKOM
CyMMOU BceX 0asjIoB, MOJYYEHHBIM WM 3a 33JIaHUSI BCEX TYPOB OJIMMITHAJbI. basibl
3a 3a/laHusl U o0las CyMMa 3aHOCUTCSA YJIEHAMH KIOPU B BEIOMOCTh U BMECTE C
paboTamMu TiepenaeTcs Ha JIEKOJIWpOBaHWE, a 3aTeM (UKCHPYIOTCI B HTOTOBOM
BEJIOMOCTH, 110 KOTOPOU IMOJABOASATCS UTOTH OJIMMITAA/IBI.

Cpeocmea obyuenus u 60CnUmMAHUA, UCHOIb3YEMblEe NPU NPOBEOCHUU IMANA

Kaxnomy ydactHuky, B Hadasie Typa OnuMnuaasl HE0OX0IMMO MPE0CTaBUTh
3ajJlaHKe, MIEPUOIMUCCKYIO0 CUCTeMY, Tabmuiy pactBopumocty (IIpuioxenus 1 u 2).

JUisi BBINOJIHEHMS] 3a/IaHUM TEOPETUYECKOTO0 U JKCIEPUMEHTAIBHOTO TYPOB
TpeOYIOTCS MPOIITAMIIOBAHHBIE TETPaJd B KICTKY/TUCThl Oymaru Qopmara A4,
HeOOJIBIIION 3aac py4eK CUHETO (MJIM YEPHOTO 1IBETA).

JUisi SKCIEepUMEHTAILHOTO Typa HEOOXOAMMBI PEaKTUBbI W 00OpPYIOBaHUE,
KOTOPBIMH YKOMILIEKTOBaHa IIKOJa, MPU HEOOXOAMMOCTH OpPTraHU3aTOPhl JOJKHBI
MPEAYCMOTPETh 3aKyNKy IpocToro obopynoBaHus (MpoOUpKH, KOJOBI U T.1.) U
PEaKTUBOB JUIsl MPOBEACHUSI MYHHUIIMITAIIGHOTO M IIKOJHLHOTO 3TAlOB B COOTBETCTBHUH
¢ TpeOOBaHUAMH Pa3pabOTAaHHBIMU PETHOHATLHON METOINYECKON KOMUCCUCH.




Ilepeuensv cnpagounvlx mamepuanos, 31eKmMPOHHO-6bIYNUCTUMENbHOU MEXHUKU,
PA3peuteHnbIX K UCHO1b306AHUIO 60 6DEMA NPOGEOCHUS OJIUMNRUAObL
[lepuonnueckas cucteMa XUMHUECKUX 3JI€MEHTOB (Mpuioxkenue 1).
Tabnuia pacTBOPUMOCTH U PsIJI HANIPSHKEHUS METAJUIOB (IIPUIIOKEHUE 2).
HNnxeHepHbI HENMPOTrPAMMUPYEMBIN KaJIbKYJISTOP.

HOpﬂIlOK NMpOBE€ACHUA MYHUIIUIIAJBHOI'O 3TAIlAa Oaumnuaabl

YyactHukn  OnauMIuagel  JOMYCKAaKOTCS 0  BCEX  MPELYCMOTPEHHBIX
IIPOrpaMMON TypoB. IIpomexyTouHbIE pe3yJIbTaThl HE MOTYT CIIYKUTh OCHOBAaHUEM
JUIsL OTCTPAHEHUS OT Y4acTHs B CIEAYIOLIEM Type OJIMMIIUAJE.

[TpoBeaenuto Onumnuaabl JOHKEH MPEAIIECTBOBATh HHCTPYKTAX YYaCTHUKOB
O IPaBWIAX Y4YacTHs B OJIMMIMAJE, B YACTHOCTH, O MPOJOJKUTEIBHOCTH Typa, O
cilydasx yaaleHus ¢ OnuMmmuanel, O Jare, BPEMEHM M MECTE O3HAKOMIICHHS C
pesynbratamu OnumMInuazsl.

Y4acTHUK MOXET B3STh C CO0OM B ayJAMUTOPHIO MMChMEHHBIE MPUHAICKHOCTH
(pyuka, KapaHpall), HH)XEHEPHBIH KaJbKyJIATOp, MPOXJIAaTUTENbHbIE HAMUTKH B
IIPO3PAaYHOU YITAKOBKE.

B ayoumoputo kamezopuyecku He paspewiaemcs opamv 0ymazy, cnpagoiHbie
mamepuansl, cpeocmsed COmMoBolU C8:A3U, YUACMHUKU He enpage obujamvcs opye ¢
0py2om, c80000HO nepedsucamuvcsi N0 ayOumopul.

Jlnis mposenennss OnuMnuaabl HEOOXOAUMBI ayIUTOPUN (IIIKOJIBHBIE KJTACCHI),
B KOTOPBIX KaXJIOMY YYaCTHHKY JTOJDKHO OBITh MPEIOCTABICHO OTIEIbHOE pabouee
MECTO, B OTACNIBbHBIX CIy4asxX 3a OJHON MapTOil MOTYT HaXOJIWUTHCS JBa y4aCTHHUKA.
[Inan (cxema) pa3MelieHHs] YYaCTHHKOB COCTaBIISIETCSI OPTKOMHTETOM, HMCKIIOYast
BO3MOXXHOCTH TOTO, YTO PSIOM OKaXYyTCs y4alluecs W3 OJHOTO 0Opa3oBaTEIbHOTO
YUPEXKICHUSI.

st HOpManbHOM pabOThl YYaCTHUKOB B TOMENICHUSX HEOOXOIUMO
o0ecneunBaTb KOM(OPTHBIE YCIOBUS: THUIIWHY, YHCTOTY, CBEXHH BO3IYX,

JIOCTAaTOYHYIO OCBEIICHHOCTh pabouux MecT, Temmneparypy 20-22°C, BnaxHocTh 40-
60%.

|. Teopemuuecxkuit myp

1. 3agaHust Ka)KA0ro U3 KOMILJIEKTOB COCTABJIEHBI B OJHOM BapUAHTE, IOITOMY
YYAaCTHHUKH JIOJKHBI CHJIETh IO OJTHOMY 3a CTOJIOM (I1apTOil), MAKCUMYM IO JABOE, HO
IIPY YCJIOBHUH BBINOJHEHUS IJ1aHa (CXEMBbI) PACCaIKU.

2. Bmecte ¢ 3agaHusAMM  KaXAbld YYaCTHMK IIOJy4yaeT HEOOXOAUMYIO
CHPaBOYHYIO HH(OPMALIMIO JUISl UX BBIOIHEHUS (nepuooudeckyto cucmemy, maoauyy
pacmeopumMocmu, 31eKmpOXUMULEeCKUtl psio HANPANCEHU Memaios).

3. Bo Bpems mnpoeaeHus OiuMIHagbl Y4YaCTHHK MOXKET BBIXOAWTH W3
aynutopun. [Ipu 3ToM pabota B 00g3aTeIbHOM MOPSIIKE OCTaeTcs B ayautopun. Ha
ee 00JIOKKE JIeTaeTcs MOMETKA O BPEMEHH BBIXO/Ia M BO3BPAIICHHS YJaIlerocs.

B nomenienusx, rae npoBOAATCS OJIMMIMALA, JODKHBI OBITh IekKypHBbIE (10 1-
2 4eJIOBEKY Ha ayJIUTOPHIO).



1. Ixcnepumenmanvruiit myp

OKCHEepUMEHTAIBHBIA Typ TIPOBOJUTCS B CIHEIUATLHO 00OPYIOBAHHBIX
nabopaTopusax WM KaOuHeTax XumuH, cootBeTcTByrommx CanlluH. Jlns
BBITIOJIHCHUST OKCIIEPUMEHTAILHOTO Typa YYacTHUKH IOJIY4YaloT HEO0OXOJANMbIC
peakTUBBI, 000PYIOBaHKE U JIUCTHI 7151 0QOpMIIEHUS pabOTHI.

[Tepen HauaaOM SKCIEPUMEHTATHLHOTO Typa YYAIIUXCS HEOOXOIMMO KPaTKO

IPOMHCTPYKTUPOBATh O MpaBWIaX TEXHUKU O€30MacHOCTH (IpU HEOOXOIUMOCTU
cAenaTh COOTBETCTBYIOIIME 3alMCU B JKypHAJ€ PErUCTpallMd HHCTPYKTaXa IO
npaBujIaM TEXHUKH O€30MaCHOCTH) U JAaTh PEKOMEHAIMU 10 BBIMOJHEHUIO TOW WU
WHOM TpOLEAYpbl, C KOTOPOM OHM CTOJKHYTCS IIPH BBINOJHEHHM 3anaHusa. Bce
ydaimuecs AOJKHBI paboTaTh B XajaTax WA APYTOW 3alUTHOW OAEKIe (OYKU H
nepyaTKu HeoOs3aTebHbI!).

[Ipy  BBINOMHEHUM  SKCHEPUMEHTAIIBHOIO  Typa  4i€HaM JKIOpH U
MpernoiaBaTelisiM, HaxXOMIIMMMCS B  KaOwHeTe (Jaboparopum), HEOOXOAMMO
HaOMIOAAaTh 32 XOJOM BBIMIOJIHEHHS YYalIUMHCS TPEJJIO)KEHHONW paldoThl, 3a
COOJIIOJICHUEM  YYaCTHUKAMHU  JKCIEPUMEHTAJIBbHOTO Typa MpPaBWI  TEXHUKU
0e30MmacHOCTH TpHU paboTe ¢ XMUMHYECKUMH BEIIECTBAaMU U o0opynoBaHuem. B
cllyyae HapyILIEeHUS YYaCTHUKOM IMPABHUJI TEXHUKU O€30MaCHOCTH B pabOTe IeNaeTcs
IIOMETKA O KOHKPETHOM HAPYIIECHUHU.

Ilpoueodypa koouposanus u 0eKoOuposanus paoom

OTBeThl Y4YaCTHMKOB Ha 3aJlaHUSl TEOPETUYECKOTO M HSKCIEPUMEHTAIBHOTO
TypOB TIE€pe/] HayajioM IPOBEPKU KOAUPYIOTCA MPEACTABUTEISIMU OPIKOMHUTETA.
KounduneHnmmanbHOCT, AaHHOW WH(HOPMAIMK SBJISETCS OCHOBHBIM TMPUHITAIIOM
MPOBEPKU TEOPETUUECKUX TYPOB MyHULIMTATBHOTO 3Tana OJIuMIuabI.

Jlist konuMpoBaHUSL W JIEKOAUpPOBaHUA pPaboT OpPrkoMHUTETOM CO3JAETCs
crienMaibHasi KOMUCCHSI B KOJIMUECTBE HE MEHEE JBYX YEJIOBEK Ha KaXKJbIA Kiacc
(BO3pacTHYIO Mapajuielib), OJUH U3 KOTOPBIX SBISETCS MPEACEIaTEIEM.

Ilpoueoypa pazoopa 3adanuil u noxasa paoom

OcHoBHas 1ienb pa30dopa 3amaHuil - OOBSACHUTH YYACTHHKAM OJUMITHAIIBI
OCHOBHBIE HJIEU PEIICHHUS KaXJO0ro U3 MPeMJIOKEHHBbIX 3ananuil. Pa3bop 3agau
3aJI0)KeH B MOAPOOHBIX PEMICHUSAX, MpeIaraéMplx Ha onumnuazne 3agad. OcHOBHAsS
Ieh T0Ka3a padoT - O3HAKOMHUTh YYaCTHUKOB C pe3yjbTaTaMHU BBITIOJIHCHHS WX
paboT, CHATh BOBHUKAIOIIUE BOIPOCHI.

B xome paszbopa 3agaHuil MpeNCTaBISAIOTCS HauOoJee yJIayHble BapUAHTHI
BBINIOJIHEHUST ~ OJIUMITMA/IHBIX  3aJlaHul, aHAIM3UPYIOTCS TUIMUYHBIE OIIWOKH,
JOMyUIEHHBIE ydacTHUKaMU OIUMITAA[IbI.

Hopsaook nodsedenus umoz068 MyHUYUNAIbHO20 IMana
[ToaBeaeHne UTOTOB IPOBOJUTCSI cOTNIacHO mpuHATOMY llopsanky mpoBeaeHus
BCEPOCCHUICKOMN OJIMMITAA/IBI IIKOJIBLHUKOB.



[Tobenutenu u npusepbl MyHUIMIIATBHOTO dTana OauMOuaibl ONpeaestoTCs
[0 pe3yibTaTaM pELICHHWS YYACTHUKAMHU OJIMMIIMAIHBIX 3aJaHuil. M TOroBblii
pe3yJbTaT KaXXIO0r0 YYACTHHKA IIOJCYMTHIBAECTCS KAK CyMMa IOJYYEHHBIX ATUM
YYaCTHHUKOM  Oa/yioB 3a peleHue KakJoW 3a7aud  TEOPETUYECKOTo |
3KCIIEPUMEHTAIIBHOTO TYPOB.

OkoHUaTenbHble PE3yJAbTAaThl MPOBEPKH PEIICHHM BCEX  YYACTHUKOB
(UKCUPYIOTCS B UTOTOBOM Tabmile (M0 KakI0W BO3PACTHOW Mapajlieii OTACIIBHO),
MIPEICTABIISIONICH COO0M paHKUPOBAHHBIA CITUCOK YYACTHUKOB, PACIOJIOKEHHBIX TIO
Mepe yObIBaHUS HAOpaHHBIX MMM OallJIOB. YYAaCTHUKU C OJMHAKOBBIMHU OayuiaMu
pacnonaratorcs B andaBuTHOM mopsiake. Ha ocHoBaHMM WTOrOBOM TaONMUIBI W B
COOTBETCTBUM C KBOTOM, YCTAaHOBJICHHOW OPTKOMHUTETOM, JKIOPU ONpPEHEIACT
nodeauTeNe U MPU3epOB MyHUIIMTIATLHOTO dTana OJIUMIUAIbI.

MarepuajibHO-TEXHUYECKOE o0ecneuyeHre MpoBeaeHUus
MYHHUIIUINIAJIBHOIO 3TANA BCEPOCCUIICKOM OJIUMIHUABI IIKOJILHUKOB 110 XUMHHU

JUiss  THpaXupoBaHHMs ~ MaTepUATIOB  HEOOXOJMMa  KOMIBIOTEpHAs U
MHOXXHUTEJIbHAsI TEXHHKA (Ja3epHble NPHUHTEPbl WM KOIHUPBI), KOMIIBIOTEpPHAs
TEXHUKA U PACXOIHBIE MAaTEpPUAJIBI.

JUIg  KaMa0ro y4acTHUKA CleayeT pacledararb KOMIUIEKT 3aJaHuu,
CIIPABOYHBIE JAHHBIE: IEPUOJNYECKYI0 CUCTEMY XHMHUYECKMX dnemeHTtoB JI.M.
MenneneeBa, TabnMily pacTBOPUMOCTH  KHUCIOT, OCHOBaHMM U cojeld,
AIIEKTPOXUMUYECKUH s HANPSIKEHUN MeTauoB (MpuioxeHus 1 u 2).

JInst BBINOJIHEHUS 3aJaHUM TEOPETUYECKOTO M JKCIEPUMEHTAIBHOTO TYPOB
TpeOyIOTCSl NPOLITAMIIOBAaHHBIE TETpaaud B KIETKY/JIUCTBl Oymaru ¢opmara A4,
HEeOO0JIBILIOH 3anac pyyek CUHEro (UM Y€pHOro) IBETa.

Jl1st paGoThl KIOPM M OPIrKOMMTETA TIOJTOTOBUTH Oymary A4, pydkd CHHHE
(uepHbl€) U KpacHble (B pacueTe Mo | IIT. Ha Ka)KJOro WiIEHa JKIOpH), KapaHAallu
npocThie (M3 pacuera Mo | MmT. Ha Ka)XA0ro 4YieHa >KIOpH), HOKHHULBI, CTEIIEPbl U
CKPEITIKH K HUM, aHTUCTEIUIEPHI, KIEAINNA KapaHaaml, CTUKEPHI.

JUIl KaKI0ro 4YJjeHa :KIOpH CICAyeT pacledararb KOMIUIEKT 3aJaHul C
pELICHUAMH W CUCTEMOW OIICHMBAHMS Il TPOBEPKU pabOT OJHON BO3PACTHOM
napajuieiu.

JIJ151 SKCIIepUMEHTAJIBHOIO Typa

9 knacc
Ha kaxxmoro yyacTHUKa

Obopyoosanue: TATUB ISl TPOOUPOK, 6 XUMUYECKUX MPOOUPOK, JeprKaTeIb
JUIS  TPOOUPOK, MapKep IO CTeKIy, IImareidb WM JonaTka, koiba (¢
TUCTHJUTMPOBAHHOW BOJION ), XUMHUECKHIA CTaKaH (JIJIs1 CIMBa PEaKTHBOB).
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Peaxmuewi: yetpipe 6anouku (OroKca) 0e3 FTukeToK ¢ Homepamu Ne 1, 2,3, 4 ¢
KPUCTAJUIMYECKUMHU  BEUIECTBAMHU, MPEANOJOXKUTENbHO, C THUTHEBOM  COJOM,
IOBAPEHHOM COJIbIO, MEJIOM, aMMHUAYHON CEJIUTPOU.

Oob1iiee nonb30BaHue (Ha rpynny u3 4-6 yeaoBek)

ObopyoosaHue: >IEKTpUYECKasl TUINTKA, BOJSTHAS OaHS.

Peaxmusvr: 5%-Hble pacTBOpbl THAPOKCUIA HATPUS, COJITHOW KHCIIOTHI,
JaKMycoBasi OyMakka.

10 knacc
Ha xaxxnoro yyactTHuka

Obopyoosanue. TATUB I MPOOUPOK, 3 XUMUYECKHE MPOOUPKH, JepiKaTelb
U1 IpOOUpOK, Kojba (C JUCTUIUIMPOBAHHOW BOJOM), XMMHUYECKUN CTakaH (s
CJIMBA PEaKTUBOB).

Oo611iee nonb30BaHue (Ha rpynny u3 4-6 yeaoBek)

Obopyoosanue: >IEKTPpUYECKasl TUINTKA, BOJSTHAS OaHS.

Peaxmusvi: 5%-Hble pacTBOpHI HUTpaTa cepedpa, xyopuma Oapus, aMMHaKa
THJIPOKCH]Ia HATPHsI, CEPHOM KUCIIOTHI, IAKMYCOBasi OyMakKa.

11 knacc:
Ha xax0ro yyactHuka
ObopyodosaHnue: TATUB Uil IPOOUPOK, 4 MPOOUPKH, IINaTedb WM JIONATKa,

CTeKJISIHHAsl Tajiouka, TJa3Has MUIEeTKa, Koiba (C AMCTUIUIMPOBAHHOM BOJOIN),
XUMHUYECKUN CTakaH (JJIs1 CJIUBA PEaKTHUBOB).

Oo1uree Noab30BaHUE (Ha IPyNy U3 2-4 4elIoBeK)

Peaxmuevt: 5%-Hbie pacTBOPHI XJIOpUIa aTOMUHUS, XJIopuaa (Win cyibdaTa)
mveau (I1), ruapoxcuna Hatpus (MW Kauus), MarHuii (IOPOIIOK WM CTPYXKKa);
KapOOHAT KalbLHs (MOPOIIOK), TAKMYC.
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Cnucok aureparypbl, HHTEPHET-PECYPCOB U APYrUX HCTOYHUKOB
JJISl MOATOTOBKH K MYHHIMIIAJIbHOMY 3Tany OQuMMIuaabl 10 XMuMUAR

1. Yypanos C.C., lempsiHoBuu B.M. Xumudeckue oJMMIAaAbI MKOJIbHUKOB. —
M.: 3uanwne, 1979.

2. bensbix 3./. IlpoBoaum xumudeckyro onumnuany. — I[lepmb: Kunxubiit Mup,
2001.

1. Jlynun B., TrionpkoB W., Apxanrensckas O. Xumusa. Bcepoccuiickue
ommmvmuaabl. Bemyck (ILsate konen) / [lox pen. akazn. Jlyauna B. B. — IlpocBemenne
Mocksa, 2010.

2. Jlynun B., TronekoB WM., Apxanrensckas O. Xwumwus. Bcepoccuiickue
ommmmnuansl. Beimyck (ILate konen) / [lox pen. akaa. Jiyauna B. B. — IIpocBemienue
Mocksa, 2012.

3. 3amauu Bcepoccuiickoit olMMMIUabl MKOJbHUKOB 1Mo xumuu/ Iloa oOmiei
penakiuerr axkanemuka PAH, npodeccopa B.B.JIlynuna / O. Apxanrenbckas, MU.
TronbkoB, A. XKupos u ap. — Ix3amen Mocksa, 2003.

4. BcrynurenbHble 3K3aMEeHbl U OJIMMIMUAAbI MO XUMHH: ONBIT MOCKOBCKOIO
yHuBepcuteTa. YueoHoe nocooue / H. Kysemenko, B. Tepenun, O. PerxoBa u ap. —
N3narensctBO MockoBckoro Yuusepcurera Mocksa, 2011.

5. "Xwumus B mkose" - HAyYHO-METONYECKHUNA KYpHAJL.

6. Duumkioneaus pis aereid, Asantat, Xumus, T.17, M: «ABaHTa+», 2003.

7. Jleencon M. Kak u modyemy ImpoOUCXOJIAT XUMUUYECKUE PEAKIUU. DIEMEHTBI
XHMHUYECKON TepMOMHaAMUKU U KuHeTuku. — M JI Mutemiexkt Mockga, 2010.

8. Xayctkpodt K., Koncredn D. CoBpemeHHBI Kypc oOmieit xumuu. B 2-x
toMmax. Ilep. ¢ anrim.— M.: Mup, 2002.

9. IloramoB B.M., Tatapununk C.H. «Opranunyeckas xumus», M.: «XuMus»,
1989.

10. Oprannueckas xumusa / mox pen. H.A. TrokaBkuHON B ABYX TOMax, M.:
«poda», 2008.

11. Ky3emenko H.E., Epemun B.B., IlonkoB B.A. Hauwana xumum pms
NOCTYyHalomMX B BY3bl. 16-¢ wu3[., JOMOJHEHHOe U TepepaboranHoe M.
Jlabopatopus 3nanwuii, 2016.

12. MI'Y - mikosie. BapuaHThbI 3K3aMEHAIIMOHHBIX M OJUMITMAHBIX 3aIaHUN T10
xumun: 2015 / Tlox penaxiueit nmpod. H. E.Ky3pmenko. M.: Xumuueckuit -t MI'Y,
2015 (exerogHoe U3aHUE, CM. IPEIBITYIINE TOIbI).

13. Epemun B. B. Teopernueckass 1 maTeMaTH4eCcKasi XUMUS I IKOJIHHUKOB.
N3na. 2-e, nononHenHoe. M.: MITHMO, 2014.

14. Epemuna E. A., PeoxoBa O. H. Xumus: CripaBOUHUK MIKOJBHUKA. YUeOHOE
nocodue. M.: 3narensctBo MockoBckoro ynusepcuteta. 2014,

15. Jlucunsin A.3., 3eiidman A.A. OueHb HECTaHJAPTHBIE 33/JaYd MO XMMHH.
[Tox pen. mpodeccopa B.B. Epémuna. M.: MITHMO, 2015.

16. Bompocs! u 3aiaun o o61iei u Heopranndeckoit xumuu / C. @. Jlynaes, I'.
I1. XKmypxo, E. I'. Kabanosa u np. — Kuawwxknsiit fom "Yausepcurer" Mocksa, 2016.

17. Curansko W.B., Kucun B.B., Uypano C.C. CranmapTHble aJrOpUTMBbI
pElIeHUs] HECTAaHAAPTHBIX XUMUYECKUX 3aJa4: YueOHOoe MocoOue sl MOATOTOBKU K
OJIMMITHAJIaM IITKOJBHUKOB 10 XUMHH. M., Xumudeckuit pakyiabrer MI'Y um. M. B.
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Jlomonocoga; M., Beicimii xumuueckuit kosuiemx PAH; M., U3gaTenscTtBo dhuzuko-
MaTeMaTH4YeCKON JUTEpaTyphl (OUSMATIINT). 2012
(http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf).

HUHTEPHET-PECVYPCHBI:

1. Meroguueckuili calt BcepoccHUiicKOH — OMMMITAAJIBI IKOJbHUKOB
http://vserosolymp.rudn.ru/mm/mpp/him.php

2. Pasnmen «lllkonpHBIe onmMIManel 1Mo xumuu» mopraja —ChemNet -
http://www.chem.msu.ru/rus/olimp/

3. OnextpoHHas OuOiIMOTEKa Yy4eOHBIX MaTepuajoB IO XHMHUH MOpTaja
—ChemNet - http://www.chem.msu.ru/rus/elibrary/

4, ApxuB 3amad Ha noptaie «OnuMnuaabl Ui [IKOJBHUKOBY  —
https://info.olimpiada.ru/tasks;

5. Caiit «Bcepoccuiickas onuMnuaaa IIKOJBHUKOB B T. MockBe»
http://vos.olimpiada.ru/.

13


http://vserosolymp.rudn.ru/mm/mpp/him.php
http://www.chem.msu.ru/rus/olimp/
http://www.chem.msu.ru/rus/elibrary/
https://info.olimpiada.ru/tasks
https://info.olimpiada.ru/tasks
https://info.olimpiada.ru/tasks
https://info.olimpiada.ru/tasks
http://vos.olimpiada.ru/
http://vos.olimpiada.ru/

Mpunoxenne 1
Iepuoouueckaa cucmema rnemenmos /l. U. Menoeneesa

1 2 3 4 5 6 7 8 9 0 11 |12 13 14 15 16 17 18
111 2

H He

1.008 4.0026
2 3 4 5 6 7 8 9 10

Li Be B C N O F Ne

6.941 9.0122 10.81112.011/14.007/15.99918.998/20.180
311 12 13 14 15 16 17 18

Na Mg Al Si P S Cl Ar

22.990124.305 26.98228.086/30.974/32.066/35.45339.948
4 119 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

K Ca |Sc Ti \Y Cr Mn |Fe Co |Ni Cu |Zn Ga |Ge As Se Br Kr

39.09840.07844.956 |47.86750.94251.99654.938/55.845/58.933/58.69363.546/65.39 69.723/72.61 74.922/78.96 79.90483.80
537 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/ 91.22492.90695.94 98.906101.07/102.91106.42/107.87/112.41114.82/118.71/121.75127.60/126.91/1131.29
6 55 56 57 * 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

Cs Ba |La Hf Ta W Re Os Ir Pt Au Hg [T Pb Bi Po At Rn

132.91137.33138.91 |178.49180.9 183.84/186.21190.23/192.22/195.08/196.97200.59/204.38207.201208.98/[209] [210] [222]
7 87 88 89 **104 105 |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 Uut FI UUp Lv Uus Uuo

[223] [226] |[227] [265] [268] |[271] [[270] [277] |[276] [281] [280] |[285] |[284] [289] |[288] [[293] [294] |[294]

58 59Pr| 60 61 62 63 64 65 66 67 |68Er 69 70 71

Ce 14091 Nd |[Pm Sm Eu  Gd | Tb Dy | Ho 167.26Tm Yb | Lu
140.12 144.24[145] 150.36/151.96157.25158.93/162.50164.93 168.93/173.04/174.97

90 91 /92U | 93 94 95 96 97 98 99 | 100 | 101 @ 102 103 Lr

Th Pa |238.02 Np Pu Am |Cm Bk Cf Es Fm | Md | No [262]
232.04231.04 9 [237] [242] [243] |[247] |[247] [251] [252] [257] |[258] |[259]




Inekmpoxumuueckuii pAa0 HANPAHCEHUI MEemaiios

Li, Cs, Rb, K, Ba, Sr, Ca, Na, La, Y, Mg, Lu, Th, Be, U, Al, Ti, Mn, V, Zn, Cr, Fe, Cd, Co, Ni, Mo, Sn, Pb,
Cu, Hg, Ag, Pt, Pd, Au

Pacmeopumocmbs coneii, Kucjiom u 0CHOBAHUIL 800€

IMpunoxenne 2
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P — pactBopumo M — manopactBopumo (< 0,1 M) H — mepacteopumo (< 10 M) —He CyIIecTByeT MM pa3araeTcs BOIOM




Hpunoxenue 3
Ilpumep 3as61eHua yuacmHuKa Ha aneanaAyuo u npomokona /Kropu

HpCI[CC,Z[aTCJ'IIO KOpH IIIKOJ'IBHOI"O/MYHHHHHEUIBHOFO
oTallia BCCpOCCHﬁCKOﬁ OJIMMIINAJbl INKOJIBHHUKOB IIO
XUMHUH

QbaMLUZM}Z, Ums, omuyecmeo
OT y4eHHUKa (I1bI) KJlacca

noJlIHoe HAa36daHue 05pa306amefzbnoﬁ opearuzayuu

Gpamunus, ums, omuecmeao

3asiBjIeHHE
[Ipomry mepecMoTpeTs MO0 paboOTy, BHITIOJHEHHYIO B Type, 3ajiaua

, TaK KaK s HE corjaceH (Ha) ¢ BBHICTABJICHHBIMU MHE OajljlaMU B CBSI3U C

obocHosarue npuUvdUHdbl Heco2iacusl ¢ 6b1ICMAB/IEHHbIMU oanramu

.20
(mata)

(moamuck) (pacurupoBKa MoUCH)



ITPOTOKO.JI Ne
PaccMOTpeHus aneJ VI I y4aCTHUKA
Beepoccuniickoit o1uMnuaaAbl HIKOJIbHUKOB 110 XUMHH

qba/wwzuﬂ, UMA, omuyecmeo noJTHOCmbsro
VYuenuka (11b1) Kjacca

noJIHoe HAa36daHue 05p03060m€ﬂb7-1012 opzaruzayuu
Mecto npoBeneHus

cyovexm Dedepayuu, 20poo0 / NocenrokK, paoH
Jlara u Bpems

[TpucyrctBytot: Unens! XKropu:

gbamuﬂuﬂ, Uums, omdecmeo nojlHOCmbsro

Kpartkas 3anuch pazbsicHenuii uieHoB JKiopH (110 CyTH anesulsiium)

Pesynbrat anemsauuyn:
1) OIIEHKA, BbICTaBJIeHHAas y4yacTHUKY OJIuMIuabl, ocTaBieHa 0e3 U3MEHEHNUS,
2) OLIEHKA, BBICTABJICHHAs YYaCTHUKY ONUMIIAA/Ibl, ©3MEHEHA Ha

C pe3ynbTaToM aneuIsiy CorjiaceH (He COTIaceH)

NOONUCH 3A56UMeJs

Ynens! Kwopu

QHO noonucw
QHUO noonucy
DOHUO noonuce

DOHUO noonuce
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