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BBenenne

Hactoslime pekoMeHfauuy MO  OpraHu3auMum W NPOBEAEHWMIO  LUKOMBHOTO U
MYHULMNANLHOrO 3TanoB BCEPOCCUIACKOM ONMMNMAaAbl LUKOMbHWUKOB (Jaslee — ONMMNMAAa)
MO XMMWUW COCTaBNEeHbl B COOTBETCTBMM C [MOpALKOM MPOBELEHMS BCEPOCCUMICKOW onMMnmaibl
LUIKO/IbHNKOB, YTBEPXAEHHbIM NpuKa3om MuHUCTepcTBa NpocBeLleHns Poccuiickon ®efepaumm ot
27 Hosbpa 2020 r. Ne 678 «O6 yTBepxaeHUM Mopsaka NpoBeAeHNs BCEPOCCMINCKON onMMMnabl
LUIKO/IbHNKOB» W NpefHa3HayeHbl A9 WCMONb30BaHUA MYHULMNANbHLIMA W permoHabHbIMM
NpegMeTHO-METOANYECKMMM  KOMUCCUAMK, @  TakKe  OpraHv3aTopamu  LUKO/IbHOTO U
MYHULMNaNLHOTO 3TanoB OfIMMIuagbl.

Onumnuaga no XMmuM NPOBOAMTCA B LENSX BbISAB/EHUS U Pa3BUTUA Y 06ydaroLmxca
TBOPYECKMX CMOCOBGHOCTEN M MHTEpeca K Hay4HOW (Hay4HO-MCCNnefoBaTelbCKOM) AesTeNbHOCTH,
nponaraHfbl Hay4YHbIX 3HaHWA.

CpoKM OKOHYaHWA 3TarnoB O/IMMMMAAbI: LIKO/bHOro 3tana — He nosgHee 01 HoA6pS;
MYHULMNANLHOIO 3Tana — He nosgHee 25 aekabps.

PekoMeHayeTCq OpraHu30oBaTb MNPOBeAEHME LUKOMBHOIO 3Tana O/uMnuagbl B OKTAOpe,
MYHULMNILHOTO — B HOAGPE, YTOObI C AeKabpss MOXHO OblfI0 HayaTb MOAFOTOBKY YYaCTHUKOB K
perMoHasibHoMy aTany.

dopma nposefeHns onumnuagbl — o4yHad. lMpy nNpoBefeHWM ONMMMIUagbl LOMYyCKaeTcs
1CMOMb30BaHNE  MH(OPMAaLMOHHO-KOMMYHUKALUMOHHBIX  TEXHOMIOTMI B 4YacTW  OpraHu3auuu
BbINOSIHEHWA OMIMMMMAAHbIX 3afaHui, aHaM3a M NokKasa O/IMMMMALHbLIX 3af4aHuid, npoueaypsbl
anennisuMyM Npy ycnoBum cobntofeHns TpeboBaHWIA 3akoHOoAaTeNbCTBa Poccuiickoin deaepaymn
B 061aCTV 3aLUMTbl MEPCOHA/IbHBIX AaHHBbIX.

PelleHne O nNpPOBeAEHWM  LUKONBHOTO W MYHUUMNIBHOrO  3TarnoB  ONUMNNagbI
C UCNO/b30BaHVEM NHHOPMALMOHHO-KOMMYHUKALMOHHbIX TEXHO/OMNI NpUHUMaETCS
OpraHM3aTopoM LUKO/IbHOTO M MYHWULMN&/IbHOr0 3TarnoB O/IMMNMabl MO COrfacoBaHUK C OpPraHoM
MCNONHUTENBHON BNacTu cybbekTa Poccuinickoin deaepalmm, OCyLLECTBAAIOWMM rocyfapCTBeHHOe
ynpaBsfeHune B chepe 06pa3oBaHUs.

LLIKONbHBIA 3Tan onMMnMagbl MPOBOAMTCA MO 3afaHusaM, pa3paboTaHHbIM ans 5-11
K/1accoB, MyHUUMNa/IbHBIA — A8 7—11 KNaccoB. YUYaCTHUK KaXXAO0ro atana onMMnuagbl BbINOIHAET
ONMMMNVasHble 3afaHunsa, paspaboTaHHbIe 4ns Kiacca, NporpaMMy KOTOPOro OH OCBavBaeT, UK Ans
6onee CTapwmx KnaccoB. B cnyvae NPOXOXKAEHUS YYaCTHMKOB, BbIMONHMBLUMX 3afaHus,
paspaboTaHHble A1 60/1ee CTapLUMX K/AacCOB MO OTHOLUEHWIO K TeM, NporpaMMbl KOTOPbIX OHWU
0CBamMBarOT, Ha CNefylowuid atan oIMMMMaabl, YKa3aHHble YYaCTHUKM U Ha CNefyrolmx aTanax
ONMMNMagbl BbINOMHAKT ONMMNVAaAHbIE 3afaHns, paspaboTaHHble A1 Kacca, KOTOPbIA OHK

BbIGpaNV Ha NpeblAyLem 3Tane onMMnnabl, Unu 6onee CTapLLMX KNaccoB.
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MeToanyeckme peKoMeHAaLUmMm BKNHOYaKOT:

— NOPSAAOK OpraHusaumyM W MNPOBEAEHUS  LWIKOMBbHOIO WM MYHMUMMNATbHOIO  3TaroB
onnmMnuagbl, 06LIMe peKOMEHAaLMM No pa3paboTKe TPe6OBaHMI K X NPOBEAEHWIO;

— METOAMYECKMe NoaxoAbl K COCTaBNEHUIO ONMMNMaAHbLIX 33faHUA U NPUHLMUNBI
(hopMMpPOBaHMA KOMMNEKTOB ONMMMAMAAHbIX 3adaHWniA ANsi WKObHOr0 Y MyHULMMNaNbHOro 3TarnoB
onMmnnabl;

— HeobXoAMMoe MaTepuasibHO-TEXHUYECKOe obecneyeHre A1 BbIMOHEHWS ONMMNVAAHBIX
3afaHuni;

— MnepeyeHb CMPaBOYHbIX MaTepuasioB, CPEACTB CBA3M U 3/1EKTPOHHO-BbIYUCUTENIbHOM
TEXHWUKMN, pa3peLlieHHbIX K UCMOMb30BaHNIO0 BO BPEMSI MPOBEAEHNS ONIMMMNALbI;

— KpUTEpUN N METOAMKY OLIEHNBAHWS BbINOMHEHHbIX ONMMMAMAAHbIX 3afaHWiA;

— nepeyeHb PEKOMEHAYEMbIX MCTOYHUKOB /151 MOArOTOBKW LUKO/IbHUKOB K ONMMMNNagE.

[ononHMTeNbHY0 MH(OPMAaLIMIO N0 NPeACcTaBeHHbIM METOAMYECKMM MaTepuanam MOXXHO

NoMY4YnTb NO 3NEKTPOHHOM NoYTe, 06paTmBLLKCL Mo aapecy: ucheba.himfak.mgu@mail.ru (Kapnos

Cepreit  Cepreesuy), Olga.Arkh@gmail.com  (ApxaHrensckaa Onbra  BaleHTUHOBHA)

B LEHTPa/IbHYIO NpPeAMETHO-METOANYECKYHO KOMWUCCUIO BCEpOCCMVICKOVI onnMmnmnagbl LWKOABHNKOB

no XMMunn.

1. TlopsAanok opraHM3alMi M TNPOBeJeHUS] MIKOJBHON0 M MYHHIMNAJIBHOIO 3TaNoB

OJIMMITMAABbI

1.1. HIKkoJbHBIH 3Tan 0JIMMIIMAALI COCTOUT U3 OAHOI0 WY ABYX TYPOB UHANBULAYaIbHbLIX
COCTA3aHWI Y4aCTHUKOB (TEOPETUYECKOrO U NPaKTUYECKOr0).

1.1.1. Teopemuueckuit myp.

[nnTenbHOCTL TEOPETMYECKOr0 Typa COCTaBNAET 2 akafemmnyeckux yaca (90 MUHYT).

1.1.2. Y4aCTHUKN JenaTca Ha Bo3pacTHble rpynnbl — 5-8 knaccel, 9, 10 1 11 Knaccsl.

1.1.3. Ans npoBefeHWs TeOPeTUYeCKOro Typa Heob6XOoAMMbl ayauTopuu, B KOTOPbIX
KaXXOMY YYaCTHWKY OnMMnunagbl JOMKHO ObiTb MPefocTaBfieHo OTAeNbHOe paboyee mecTo. Bce
paboume MecCTa Y4YaCTHMKOB ONMMNMaAbl [O/MKHbI 06ecneumBaTtb WM paBHble  YC/IOBUS,
COOTBETCTBOBaTb  [EWCTBYIOLUMM  Ha  MOMEHT  MpOBELeHWS  ONMMMuafbl  CaHUTapPHO-
3ANNAEMNONOTMYECKUM NpaBmiaM 1 HopMam

1.1.4. PacyeT umcna ayauTopuiA OnpeaensieTcs YMCnoM YHaCTHMKOB W MOCALOYHbIX MeCT
B ayamTopuax. [1poBefleHN0 TEOPETUYECKOro Typa MpeflecTBYeT KpaTKUA  MHCTPYKTax

YYaCTHMKOB 0 npasunax y4yactnua B oinMnnage.
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1.1.5. Ilpaxmuueckuii myp.

[MTensHOCTL NMPaKTUYECKOro Typa — He 6osiee 2 akafieMUYeCcKnX 4acos.

Tvn 3afaHnin NPaKTUYecKoro Typa M KOMIMYECTBO Mapasisenieid, 41s KOTopbIX NPOBOAUTCA
NPaKTUYECKNIA TYp, ONPeAensatoTCA TEXHUYECKUMI BO3MOXHOCTAMY NJIOWAA0K NPOBEAEHMS.

Ecnv npoBegeHve NpakTUYECKOro Typa Ha LUKO/IbHOM 3Tare HeBO3MOXHO, TO B KOMIM/EKT
TEOPETUYECKOro Typa BKIHYaeTCA 3a4aya, TpebyroLLas MbICIEHHOrO 3KCMNepuUMeHTa.

1.2. MyHHOHMNAJBHBIA 3TAaNl OJUMMOHAABI COCTOMT W3 OLHOrO WAM [ABYX TypoOB
WHAMBUAYaNbHBIX COCTA3aHUIA YHaCTHUKOB (TEOPETUYECKOr0 U NPaKTUYeCKoro).

1.2.1. Teopemuueckuii myp.

[nvTenbHOCTL TEOPETUYECKOTO Typa COCTaBNSET:

7 Knacc — 2 akagemmnyeckmx yaca (90 MUHYT);

8 knacc — 2 akagemmyeckmnx yaca (90 MUHyT);

9 knacc — 3 akageMmyeckmnx yaca (135 MUHyT);

10 knacc — 3 akaieMuyeckmx yaca (135 MUHyT);

11 knacc — 3 akafiemnyeckmx yaca (135 MuHyT).

1.2.2. YYaCTHUKN LensaTcs Ha BO3pacTHble rpynnbl — 7—8 Knaccebl, 9, 10 1 11 Knacchbl.

1.2.3. Ana npoBefeHNs TeOPEeTMYECKOro Typa HEeob6XOoAUMbl ayauTOpuW, B KOTOPbIX
KaKAOMY YYaCTHUKY ofiMMnvazbl AO/HKHO ObITb MpefocTaBneHo OTAeNbHOe paboyee mecTo. Bee
paboume MecTa Y4YaCTHMKOB ONMMNWAAblI [LO/MKHbI  0b6ecrneyvBaTb WM  paBHble  YCNOBUS,
COOTBETCTBOBaTb  AEWCTBYHOLMM  Ha  MOMEHT  NPOBefeHWUs  OIMMMMaAbl  CaHUTapHO-
3ANNAEMNONOTMYECKUM NpaBmiaM N HopMam

1.2.4. PacyeT umcna aygumTopuin onpeaensieTcs YMCIOM Y4aCTHMKOB M MOCAfOYHbIX MeCT
B ayautopuax. [poBefeHN0 TeOpeTUYecKoro Typa npeawlecTBYeT KpPaTKUA  MHCTPYKTaX
Y4aCTHMKOB 0 MpaBuiax yyacTuna B onnumnuage.

1.2.5. Ilpakmuueckuit myp.

[MTensHOCTL MPaKTUYECKOro Typa — He 60siee 3 akafieMUYEeCKNX 4acos.

MpaKTUYECKNA TYP MOXET BK/IHOYaTh 3afjaHnsi Ka4eCTBEHHOMO, MOJTYKOIMUYECTBEHHOIO U
KO/IMYeCTBEHHOrO aHaim3a. Ecnv yyacTHMKam npefnaraeTca CUHTe3, TO o06s3aTenbHa CTagus
BblAeNeHNs BeLLeCTBa M ero aHaimsa (4oKas3aTeNbCTBO COCTaBa, aHaM3 Ha BO3MOXKHbIE MPUMECH).
BmecTo cMHTE3a MOXHO NPeAsioKUTb Y4YaCTHUMKAaM OYMCTKY BELLEeCTBa, Harnpumep, MeTOLOM
MepeKpuCTaIN3aLmm, Ka4eCTBEHHbIN aHa/IM3 OUMLLEHHOT O BELLECTBA TakxKe 06513aTeseH.

Ecnv npoBefeHWe nNpakTMYeCcKOro Typa Ha MyHULMNASIbHOM 3Tarne HEeBO3MOXHO, TO
B KOMM/IEKT TEOPEeTUYECKOro Typa HeOOXOAMMO BKIHOUMTL 3afady, Tpebyioulad MbIC/IEHHOrO

IKCIMePUMEHTa.
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2. O0mue pekoMeHIAUMH MO pa3padoTke TPeGOBaHMIi K NMPOBeJEeHUI0 MIKOJLHOIO H

MYHUIIMITAJIBHOTO 3TAIOB OJIMMIINA/IbI

2.1. TpeboBaHMs1 K NPOBEAEHMIO LUKOMbHOTO WM MYHWLMMNANbHOrO 3TanoB ONMMMIMagpb!
pa3pabaTblBalOTCA  COOTBETCTBEHHO  MYHUUMNAIbHBIMA W PETVOHAbHBIMU  MPEAMETHO-
METOANYECKMI KOMUCCUSIMM C YUETOM METOAMYECKUX PEKOMeHAALUi LeHTpanbHOM NpeaMeTHO-
METOAMYECKOA KOMMCCUM U1 YTBEPXKAAOTCS OpraHM3aTopamMu  COOTBETCTBYIOLIMX — 3TaroB
onMmMnuagpl.

2.2. B Tpe6oBaHUs, NOMUMO 06LLEA MH(OPMALMK, XapaKTEPU3YHOLLIE COOTBETCTBYHOLLMIA
3Tan onMMMMadbl (oata MPOBeAeHWs, NMOPSAAOK PerMcTpauyn y4acTHMKOB, BPEMS Hauana aTana,
npoueaypbl KOAMPOBaHUS 1 [EKOAVPOBaHWUS PaboT, MOPSAOK NPOBEPKM U OLIEHMBaHWS paboT,
npoueaypbl aHanM3a 3afaHunii ONMMNMaabl U UX PeLLeHuiA, NpoLeaypbl NoKasa NPoBePeHHbIX paboT
YYaCTHMKOB ONMMMMaAbl, NpoLeaypbl NPOBeAeHUs anennsuuiA M NoABefieHUs  WUTOroB
COOTBETCTBYIOLLETO 3Tana, eAUHON [/ BCeX NpPeAMETOB 3Tana) PEKOMEHAYeTCs BK/HOUUTb
CnefytoLLyr0 MH(OPMaLIMIO, KacatoLLyOCs COOTBETCTBYHOLLENO aTana oMMnnapl:

— MaTepuanbHO-TEXHNYECKOe 06ecneyeHme;

— MNepeyYeHb CMpPaBOYHbIX MATepUasioB, CPEACTB CBA3W U 3MEKTPOHHO-BbIYMCIMTENBHO

TEXHUKMW, Pa3peLLEHHbIX K NCMO/1b30BaHNIO BO BPEMA NPOBEAEHNA OIMMNNaabl.

3. HeoOxonumMoe mMaTepuabHO-TEXHHYECKOEe oOecrevyeHue IS BHITIOJHEHUsI 3aIaHuii

IIKOJbHOI'0 3Tana 0JUMIIHAAbI

3.1. ns npoBefeHNss BCEX MEPOMpPUATUAIA ONMMNMaAbl HeOGXOAMMA COOTBETCTBYHOLLAS
MaTepuanbHasi 6asa, KOTopas BK/OYAaeT B Ce6s 3MeMeHTbl [/ MPOBEAEHWUS OfHOr0 WA ABYX
TYPOB: TEOPETUYECKOrO 1 MPaKTUYECKOTO.

3.2. Teopemuueckuit myp. KaXAoMy y4yaCTHUKY [AO/MKHbI ObITb NpeaocTaB/eHbl 3aaaHus,
nepuognueckas cuctema [.M. MeHaeneesa, Tabnvua pacTBOPMMOCTM W paf,  HanpsKeHUs
METa/1/10B, NMPOLUTAMMOBAHHbIE TETPAAN B KNETKY WAM NMNCTbI Gymarn gopmata A4 Ans OTBETOB.
YKenatenbHO 0GECreunTb Y4YaCTHMKOB pydykamnm C  YepHUIamMu OAHOrO, YCTaHOBMEHHOIO
OpraH13aToOpOM LIBETA.

3.3. lpakmuueckuit myp. [Ns NpoBefleHNs NPAKTUYECKOro Typa, LeHTpasbHas
npeaMeTHO-MeToAMYeCKas KOMUCCUS PeKOMeHAYeT MpeaycMOTpeTb Creaytollee 060pYAOBaHMeE:
peakTMBbl 1 060OpPYAOBaHME, KOTOPbIMU YKOMMMIEKTOBAHA LIKOMA, MpWU  HeoGXOAMMOCTY
OpraHu3aTopbl A0/MKHbLI NPeayCMOTPETb 3aKynKy NPOCTOro 060pyAoBaHMs (MPOBUPKK, KONGObI 1
T..) W pPeaKTMBOB /15 NPOBEAEHNS LUKOMbHOrO 3Tana B COOTBETCTBMM C TPeGOBaHMAMM,

pa3pa60TaHHbIMI/I MyHI/ILI,I/IFIaJ'IbHbIMI/I/pEFI/IOHaJ'IbeIMI/I MeTOoANYECKMMUN KOMUCCUAMMN.
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4. HeoOxonmmoe MaTepuaibHO-TEXHUYECKOe ofecnevyeHHe 1Jis1 BBINOJHEHUS] 3aJaHuil

MYHUIIMITIAJBHOT0 3Talla OJIMMIINA/IbI

4.1 AnA npoBefeHUs BCEX MepPONpUATMIA onuMNuagbl HeobXoAuMa COOTBETCTBYHOLLAA
maTepuanbHaa 6a3a, KOoTopas BK/IOYAeT B Ceb6s 3MeMeHTbl 418 MPOBEAEHUS OLHOrO WM [BYX
TYPOB: TEOPETMYECKOr0 U NPaKTUYECKOrO.

4.2. KaxgoMmy y4yaCTHUKY B Hadasle Typa onnMMnuagbl Heo6Xo4MMO MpefocTaBuTh 3afaHug,
nepuofuyeckyro cucremy [.V. MeHgeneesa, Tabnuuy pacTBOPUMOCTM U PS4 HanpshkKeHus
MeTaNoB. [N BbINOMHEHUA 3afaHUiA TPeOYyTCA NpoLTamnoBaHHble TeTpaan B KIETKY/UCTbI
bymaru hopmata A4, He6O/bLLO 3anac pyveK CUHEro (MIn YEpHOro) LBeTa.

4.3. llpakmuueckun  myp. [N NpoBefeHUA MPaKTUYECKOro Typa, LeHTpa/bHasa
NpeLMeTHO-MeTOANYECKas KOMUCCUSA PEKOMEHAYET MpeAyCMOTPeTb crefyrollee 060pyaoBaHue:
peakTVBbl 1 060pYA0BaHME, KOTOPLIMU YKOMI/IEKTOBaHA LLKO/MA, HEOOXOAWMbIE AN NMPOBEAEHMS
MPOCTOr0 KayeCTBEHHOIO0 W/WMWM KONNYECTBEHHOIO aHasin3a, CUHTE3a W BblJE/NIEHNA BeLLeCTB

(Npobupku, Konbbl, 6IOPETKN, CTaKaHbl, BOPOHKW, PUILTPOBa/IbHaA Gymara 1 np.).

5. HpI/IHIII/Il'lI)I q)OpMI/IPOBaHI/Iﬂ KOMILJIEKTOB 3aJaHHii M MeToAHMYeCKHEe IOAXO0AbI

K COCTAaBJICHHUIO 3allaHI/Iﬁ MKOJbHOI0 U MYHUIIMITAJIBHOI'0 3TAIIOB OJIMMIIMA/IbI

B KOMNNEKT onMmnuaaHbIX 3agaHnii No Kax Ao BO3pacTHOM rpynne (Knaccy) BXOAUT:

— GnaHK 3agaHunin (cM. npumvep odopmeHns B MpunoxeHun 1);

— 6naHK 0TBETOB (CM. NpuMep ohopMneHus B MpunoxeHun 2);

— KpUTEpUM 1 METOAMKA OLLEHUBAaHMS BbINOAHEHHBLIX OIMMMWAAHbLIX 3afaHuin Ans paboThbl
Xtopu (CM. npumep odopmieHuns B MNpunoxkeHum 3).

K onumnuagHbImM 3a8aHnsam NpeabaBnaoTcs cnefyroLume obuime TpebosaHus:

— COOTBETCTBME YPOBHS CNIOXHOCTU 3afaHWin 3asBNIEHHON BO3PAaCcTHOM rpynne;

— TemaTunyeckoe pasHoobpasve 3ajaHuii;

— KOPPEKTHOCTb (hOPMYNMPOBOK 3afaHui;

— yKasaHune MakcMMasibHOro 6asina 3a Kaxkioe 3afaHune 1 3a Typ B LeoM;

— COOTBETCTBUE 33laHNI KPUTEPUSM U METOAUKE OLLEHNBaHUS;

— HamMune 3afaHuiA, BbISBNAIOWMX CKIOHHOCTb K HAY4YHOW [AeATeNbHOCTM U BbICOKMIA
YPOBEHb MHTENNIEKTYa/IbHOr0 Pa3BUTUS YYaCTHUKOB;

— HamMumne  3afjaHuii, BbISBNAKOWMX  CKJIOHHOCTb K MONYYEHUO  CreuuanbHOCTH,
[J19 NOCTYM/NEHNS Ha KOTOPYtO(-ble) MOryT ObITb MOTEHUMa/IbHO BOCTPeOOBaHbl pe3y/bTarhbl

onnMnunagbl;

1102



— HeJonycTMO  Hainuve  3aflaHuiA,  MPOTMBOPeYaLMX  MPaBOBbIM,  3TUYECKUM,
3CTETUYECKMM, PEUTMO3HBbIM  HOpPMaM, AeMOHCTPUPYIOLMX amopasibHble, MPOTMBOMpPaBHbIE
MOZEeNN NoBefeHns U T.0.;

— HegonycTMO Hanmuve 3afiaHuid, NPeAcTaB/ieHHbIX B HEM3MEHHOM BUe, AYONNPYHOLLMX
3afjaHnsA NPOLLNbIX N1eT, B TOM Y1CNe 418 APYroro YpoBHA 06pa3oBaHus.

BnaHkn OTBETOB He [JO/MKHbI COfepXXaTb CBEAEHWIA, KOTOPbIE MOTYT PacKpbiTb COAePXaHue
3afjaHui.

Mpw pa3paboTke 6/1aHKOB OTBETOB HEOOXOAMMO YUUTLIBATL CeAyHoLLee:

— NepBblil NNCT GNaHKa OTBETOB — TUTY/bHbLINA. Ha TUTYNIbHOM IMCTE AO/MHKHA COepXKaThbea
cnefyowas MHpopmaums: ykasaHve atana onumnuagbl (LUKOAbHBIA, MyHULMNANbHBIN); TEKYLLWIA
y4yebHbIin rof; none, OTBeAeHHOe MOof KOA/Wnp Yy4aCTHMKA; CTPOKW ANA 3anofIHEHUS AaHHbIX
yyacTHUKoM (P.N.0., knacc, NonHOe HavMeHOBaHWe 00pa3oBaTesibHOM opraHusaumm) (npumvep
TUTYNbHOro nucta MNpunoxexue 2);

— BTOPOI 1 NOcnefytoLLe MCTbl COAepXKaT rnose, OTBEAEHHOE MOoJ, KOL/LINPP YHaCTHUKA;
yKasaHue HoMepa 3afaHus; nose AN8 BbINOMHEHWUS 3a4aHWsA YYaCTHUKOM (PasMHOBaHHbLIN JIACT,
Tabnuua, Cxema, PUCYHOK, U T.A4.); MakCMMabHbIA 6ana, KOTOPbIA MOXET NOAyYMTb Y4aCTHUK
3a ero BbIMO/IHEHWE; NOMe A4/19 BbICTaBNeHUA (haKTUYeCKn HabpaHHbIX 6annios; nose Ans noAnucu
U/IEHOB XIOPWU.

Mpyn pa3paboTke KpUTEpUEB W METOAMKM OLEHMBAHWUSA BbINOHEHHBLIX ONMMMNNAAHBIX
3a/laHNin BXXHO PYKOBO/ACTBOBATLCA CreAyoWwMm TpeboBaHUAMK:

— NONHOTa (JgocTaTovHas fAetanmsaums) ONUCaHWUA KPUTEPUEB U METOAUKM OLEeHWBaHWSA
BbIMO/IHEHHBIX ONIMMMMAAHbIX 3a4aHWIn U HaUUCNeHUs 6annoB;

— MOHATHOCTb, NOJIHOLEHHOCTb U O4HO3HAYHOCTb NPUBEAEHHBIX KPUTEPUEB OLIEHNBAHNS;

Mpw cocTaBneHUn 3afaHwnii, 6/1aHKOB OTBETOB, KPUTEPMEB M METOAMKM OLEHUBAHWS
BbIMOIHEHHBIX O/IMMMUAAHbLIX 3a4aHnii Heo6X0AUMO CO6/MIAaTh eAVHbIN CTUAb OOPMIIEHNS.
PekoMeHAyeMble TeEXHUYeCKMe napaMeTpbl 0hOpMIeHUs MaTepuanos:

— pa3mep bymaru (popmart nucta) — A4,

— pasmep nosiei CTpaHuL,: npaBoe — 1 CM, BEPXHee N HUXKHee — 2 MM, JIeBOe — 3 CM;

— pa3mep KONOHTUTYNOB — 1,25 cwm;

— OTCTYN NepBOW CTPOKM ab3aua — 1,25 cm;

— pa3mep MeXCTPOYHOro nHTepBaia — 1,5;

— pa3mep WpuTa — Kernb He MeHee 12;

— Tun wpudgTa — Times New Roman;

— BbIpaBHBaHWNE — MO LUNPUHE;
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— HyMepaumsi CTpaHWUL,: CTpaHuLbl AO/MKHbI OblTb MPOHYMEPOBaHbl apabckMMu Ludpamm
B LIEHTPE HWXHeld yacTu nncTa 6e3 TOUKM C COOMIOAEHNEM CKBO3HOW HyMmepauun KO BCeMy
LIOKYMEHTY;

— TUTYNbHBIA UCT JO/MKEH ObITb BKKOYEH B 00LLYIO HyMepaLuio CTpaHuUL, 6/1aHKa OTBETOB,
HOMEp CTpaHWLLbl Ha TUTY/ILHOM JICTe He CTaBUTCS,

— PUCYHKMN N N300paXKeHUs JO/MKHbI ObITb XOPOLLUEro paspelleHns (KayecTBa) U B LBETE,
€C/N JaHHOe YC/IOBME ABMSETCA NPUHLMNUAIbHLIM Y HEOOXOAMMbBIM 1 BbINO/IHEHUSA 3afaHWiA;

- Ta6ﬂl/IL|,bI N CXEMbl [O/DKHbI ObITb YETKO 0603Ha‘-IeHbI, crpynnmpoBaHbl N paunoHa/IbHO
pa3MeLLeHbl OTHOCUTE/IbHO NMapaMeTPOB CTPaHMLLbI.

5.1. [IpUHUMIIBI COCTABJIEHUS OJJUMITUATHBIX 32/IaHUH.

3a,anvm onnMmnuagbl  WKOAbHOITO W MYHMUMN&/IBHOIO  3TanoB  [AO0/DKHbI ObITb
OpUrMHa/IbHbIMK  (pa3paboTaHHbIMU  METOANYECKUMMN KOMUCCUAMW COOTBETCTBYHOLLErO 3Tana).
3a 0CHOBY MOTYT ObITb B3ATbl 33aHUA OIMMMMAZ NPOLLbLIX JIET, ONY6/IMKOBaHHbIE B COOPHMKaX U
Ha WHTepHeT-nopTanax (CM. CMUCOK /NNUTepaTypbl, WHTEPHeT-pecypcoB).  [onyckaeTcs
3aMMCTBOBaHWE 3afady WK 3NEMEHTOB 3afa4y Mpun yCnoBuUK, 4YTO YKCNOBLIE 3HAYEHWUA, MpUpoaa
aHMOHOB WM KaTWOHOB (Tam, FAe OHW He BaXHbl) OyAyT M3MeHeHbl, 33jaya [LO/HKHa MMETb
peLLIeHNE, He NPOTVBOPeYaLLiee 3APaBOMY CMbICY.

Mpy pa3paboTKe ONMUMNUAAHbLIX 3a4a4y BaKHYH PO/b WUIrpatoT MeXNpPeAMETHble CBA3W,
MOCKOJIbKY cerogHd HEBO3MOXHO [MpoBOAUTL MONHOLEHHbBIE WCCMEQOBAaHNA TOJIbKO B O,U|HOI7I
00M1acT Haykun, Hen3beXXHOo OyAyT 3aTpPOHYTbl CMEXHble AMCUMMIUHBLL. 3HaHWA Mo (un3mnke,
6I/IO}'IOFVII/1, reosiornu, reorpa(twm N MaTteMaTuKe TMPUMEHAKOTCA B pPa3/INYHbIX 061acTAX XUMUMW.
Takue MEXMpeaMETHbIE 3aa4qyl MOoKa3blBalOT TECHYHO B3aMOCBA3b ECTECTBEHHbLIX HayK.

OnuvmnuagHas 3ajava — 3TO eaunHoe Lenoe. B Heé BXOAUT yciioBue, pa3sBEPHYTOE
pelleHue, CHCTeMAa OLeHNBAHUS.

YciaoBusi OJIMMIIMATHBIX 33424 MOTYT ObITb CHOPMYNMPOBaHbl MO-pasHOMY: YCNOBUE
C BOMPOCOM WX 3alaHMeM B KOHLUe (Mpy 3TOM BOMPOCOB MOXKET ObITb HECKO/bKO); 3aaya,
B KOTOPOW TEKCT YCNOBMS MPepbIBaeTCs BOnpocaMu (Tak 3a4acTyro CTPOSITCA 3afayM Ha BbICOKMX
YPOBHAX ONMMMVaab!).

OﬂI/IMI'II/IaAHbIe 3afjadn no XUMmMM MOXHO pasfemMTb Ha TPWU OCHOBHbIE TpPYyNMbl:
KayeCTBeHHbIe, pacUETHbIe (KOIMYECTBEHHbIE) N 3KCNEPUMEHTa/IbHbIE.

B KkauvecTBeHHBIX 3ajgayax MOXET MOTPeboBaTbCA: OOBACHEHME 3IKCMEepPUMEHTaTbHbLIX
(hakTOB (Hanpumep, U3MeHeHVe LIBETA B pPe3y/bTaTe peakLun); pacro3HaBaHUe BELLECTB; NOMyyeHue
HOBbIX COGAI/IHE‘HI/IVI; npeacKasaHne CBOWCTB BeLECTB, BO3MOXXHOCTWU MPOTEKAHUA XUMWUYECKNX

PeaKLMia; onncaHme, 06bSCHEHME TEX UM MHbIX SIBIEHWIA; pa3feneHne CMeCceil BELEeCTB.
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Knaccuyeckoi (hopMoli KaueCcTBEHHOM 3aauu ABNAETCA 3afaHne co cxeMamu (Lienoykamm)
npeBpaLLeHnin. B cxemax CTpenku MOryT ObITb Hanpas/eHbl B NH0OYH0 CTOPOHY, MHOTAa Aaxe B 06e
CTOPOHbI (B 3TOM C/lyyae KaX[oW CTpesiKe COOTBETCTBYIOT ABa Pas/IMUHbIX YpPaBHEHUS peakLmii).
CxeMbl NpeBpaLLeHnii BeLLeCTB MOXHO KiacCuuumpoBaTh CreayroLwmm 06pasom:

1. Mo obbeKTam:

a) HeopraHu4yeckue;
b) opraHuyeckue;
C) CMeLlaHHbIe.

2.Mo opme uenoykMm (Cxembl MOryT  6blTb  JIMHEWHbIMW,  Pa3BETBMEHHBLIMUA,
LUMKIMYECKMM).

3. Mo 06bEMY 1 TUNY NpefoCTaBNeHHON MH(OPMaLUN:

A. [aHbl BCe BelecTBa 6e3 yKaszaHWii YCoBUIA NPOTEKaHUSA peakL WA,

B. Bce v HekoTopble BelwecTBa 3awupoBaHbl OykBamu. PasHble OyKBbl
COOTBETCTBYIOT pa3HbIM BeLLeCTBaM, YC/IOBUSA NPOTEKAHNSA peakLuid He YKasaHbl.

C. BewectBa B CXeMe MOJIHOCTbHO WM YaCTMYHO 3alingpoBaHbl OyKBaMK W YKasaHbl
YCNOBUA MPOTEKaHUA peakL il n peareHTbl.

D. B cxemax BMeCTO BELECTB [aHbl 3/1EMEHTbI, BXOAALME B COCTaB BELLECTB,
B COOTBETCTBYHOLLMX CTENEHAX OKUCNEHMS,

E. CxeMmbl, B KOTOPbIX OpraHNYeckre BeLecTsa 3anppoBaHbl B BUAE OpyTTO-(hopMyIi.

[Opyroi (opMoli KayeCTBEHHbIX 3afay SABAATCA 3afayn Ha OrnucaHue XUMUYECKOro
aKCrepuMeHTa (MbICNIEHHBIA 3KCMEPUMEHT) C YKa3aHWeM YCMO0BWUIA MNPOBELEHUS peakuuii 1
Ha6OJEHNIA.

B pacuérHbIx (KOJMYECTBEHHBIX) 3aaadyax OObIYHO He0OXOAMMbl pPacyéTbl COCTaBa
BeLLeCTBa UM CMecu BellecTB (MacCoBbI, 06BEMHBIA M MOJbHbLIA NPOLEHTLI); PacyéTbl COCTaBa
pacTBopa (MPWUroTOB/IEHWE PAaCTBOPOB 3afaHHOW KOHLEHTpauumn); pacyéTbl C WCMO/b30BaHWMEM
rasoBbIX 3aKOHOB (3aKOH ABOragpo, ypasHeHue KnanelipoHa-MeHaeneesa); BbIBOA XMMUYECKOM
(hopMy/ibl BeLLEeCTBa; PacyéTbl N0 XMMUYECKUM YpPaBHEHUAM (CTEXMOMETPUYECKNE COOTHOLLEHNS);
pacyéTbl C MCMO/b30BAHWEM 3aKOHOB XMMMWYECKOW TePMOAUHAMUKN (3aKOH COXpaHeHUs 3Hepruu,
3aKOH ["ecca); pacyéTbl C UCMO/b30BaHNEM 3aKOHOB XMMWUYECKOW KUHETUKW (3aKOH AenCTBUS Macc,
npasuio BaHT-Ioda, ypaBHeHVEe AppeHnyca), pacyéTbl C UCMOJIb30BaHNEM KOHCTaHT PpaBHOBECUS.

Ualle BCero onuMnuafHble 3afaHWs BKIKOYAKOT B Ce0A HECKONIbKO TWMOB 3afau,
T. €. ABNAOTCA KOMOMHMPOBAHHBIMHU. B 3371a4e MOXeT 6bITb U3OLITOK UM HELOCTaTOK [AaHHbIX.
B cnyyae M30bITKa y4aCTHUK ONMMNMagbl JO/MKEH BblOpaTb Te AaHHble, KOTOpble HeoOXOAMMbI

ONnA OTBETa Ha NOCTaB/IEHHbIA B 3afa4ye Bonpoc. B cnydvae HefgocTaTtka [aHHbIX YYaCTHUKY
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HEeo6X0AMMO MNOKa3aTb YMEHME M0/1b30BaTbCA WUCTOYHMKAMM  CMPaBOYHOW MHGopMauuy 1
13BNeKaTb He0OXOAUMbIE /19 PeLLeHns AaHHbIe.

MpumepaMn  33a4  3KCNEePUMEHTAIbHOIO Typa ABNAIOTCA HebOo/bluMe MNpaKTUYecKue
paboTbl: Ha pas3NMyeHWe BeLLeCTB; Ha MNPOCTEWLUMIA CUHTE3; Ha MNPUrOTOB/IEHWE pacTBopa
C 3a[JaHHOW KOHLeHTpaLuein.

YCnoBus aKCrnepuMeHTa/IbHbIX 3a4a4 LO/MKHbI ObITb COCTaB/EHbI Tak, YTOObI Y YHaCTHUKOB
onnMNuagbl MOSBUICA WHTEPEC K 3KCMEPUMEHTA/IbHOW XUMWUW. LS LOCTUXKEHWUA 3TOW Lenu
Heo6X0AMMO OCBOEHMEe UMK NPOCTEMLMX 1abopaTopHbIX onepaunin. B dopmynmpoBkax
3KCMepuUMeHTaIbHbIX 3afaHunii 0643aTeNlbHO AO/MKHO ObiTh 33faHuWe Ha OnucaHue BbIMOSHEHUS
3KCMEPUMEHTA, HabMOAEHNSA NPONCXOSALLMX peakLuid 1 (hOPMY/IMPOBKY BbIBOLOB M3 HABMOLEHWIA.

5.2. Metoanuyeckue TpeOOBAHUS K OJJUMITMATHBIM 3a/a4aM.

5.2.1. Teopemuueckuii myp.

3agaya fomkHa ObITh NMo3HaBaTe/lbHOM, 6yaANTb N0BOMBITCTBO, YANBAT.

Bonpocbl onMmnuagHon 3agadv JO/MKHbI ObITb CNOXHBIMMK, T. €. Pellarbcsi B HECKONbKO
[eACTBUIA.

3agaya [o/mKHA OblTb  KOMOMHMPOBAHHOW: BK/IKOYATb BOMPOCbl KaK KayeCTBEHHOrO,
TaK 1 pacyéTHOro XapakTtepa; >KenaTe/bHO, YTOObl B 33/laye COfepXanca u Matepuan U3 Lpyrux
€CTECTBEHHO-HaYUHbIX AUCUUNANH. T10 BO3MOXHOCTM W 3afayn, U BOMPOCbl AO/DKHbI ObITb
COCTaB/eHbl U CHOPMYIMPOBAHbI OPUTMHANBHO.

PelleHve 3afaun [O/MKHO TpeboBaTb OT YYaCTHUKOB ONMMMMWALbl He 3HaHUA pPefKMX
(haKTOB, & MOHNUMAHNSA CYTU XMMUYECKNX SABNEHWUIA 1 YMEHWS NIOFMYECKN MbICIUTb.

B 3amayax MonesHo MCNO/Mb30BaTb Pas/iMyHble CNOCOObl Ha3BaHWIA BeELLECTB, KOTOPble
MCNOMb3YHTCA B ObITY U TEXHUKE.

Bonpockl K 3afave JOMKHbI ObITb BblAeneHbl, YETKO CHOPMYNMPOBaHbl, U He [OMYyCKaTb
[BOAIKOr0 TO/IKOBaHMA. Ha 0CHOBE BOMPOCOB CTPOMTCA CUCTEMA OLeHUBaHUS.

BmecTe ¢ YCI0BHEM aBTOPLbI 10/I’KHBI pa3pa60TaTL peuieHue 38[{3‘1]/[!

Hanucatb pelueHve 3afayn He flerdye, Yem co3gaTb Camo 3afiaHve. PelueHve [O/MKHO
OpPWEHTMPOBATb YYaCTHUK ONMMMUaAbl Ha CamMOCTOSATENbHY0 paboTy: OHO [AO/MKHO ObITb
pasBuBaloLMM, 00y4yaroLmMmM (03HaKOMUTENbHbIM). BaXKHO, 4TO6bI 3aga4yn UMenn OorpaHMyeHHoe
YMC/IO BEPHBIX PELLEeHWI, N 3TW PELLEHNS A0MKHbI ObiTb Pa3BEPHYTbIMU, NOAPOBHLIMI, NOFUYECKN
BbICTPOEHHbIMMW ¥ BKNOYA/IN CUCTEMY OLeHVBaHUS.

5.2.2. Ilpakmuueckuii myp.

Mpy cocTaBNeHMN 3aJaHNil mMpakTHYeCKOro Typa Heo6X04MMO BK/IHOUATb B HUX 3aaHns,
TpebytoLLme NCMOob30BaHUS CNEeLYHOLUMX MPOCTbIX 3KCNePUMEHTa/IbHbIX HABbIKOB:

— B3BELUNBaHNE (aHafII/ITI/I‘-IeCKI/Ie BECbI);
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— n3MepeHne 00bEMOB XKUAKOCTEN C MOMOLLBG0 MEPHOTO LWMHAPA, MUMNETKW, BIOPETKY,
MEpPHOW KOnbbl;

— MpUroToBNieHMe pacTBopa W3 TBEPLOro BeLLeCTBA W PacTBOPUTENS, CMeLUMBaHUWe
1 pa3basrieHvie, BbinaprBaHye pacTBOPOB;

— HarpeBaHuWe C TMOMOLLbI TOPESiKK, 3NEeKTPUYECKON NIUTKW, KONGoHarpesaress,
Ha BOZSIHOW M Ha necyaHou 6aHe;

— CMellVBaHWe M MepemellnBaHue  XXWUAKOCTER:  WUCMOMb30BaHWE  MarHUTHON
U MEXaHNYeCKOW MeLLanku, CTEKNAHHOW NasioyuKuy;

— UCMONb30BaHNe KanenbHOW 1 LeIMTeNbHOM BOPOHOK;

— (punbTpOBaHME Yepe3 MJIOCKMIA BYMaXHbIN (UALTP, (DUIbTPOBaHWE Yepe3 CBEPHYTLIN
OYMaXKHbIA (UNLTP, MPOMbIBaHWE 0CaAKOB Ha (PULTPE;

— BbICYLUVBaHVE BELLECTB B CYLUW/IbHOM LUKagy, BbICYLUMBaHWE BELLECTB B 3KCUKATOpE,
BbICYLLUVBaHWE 0CaIKOB Ha (hU/IbTPE;

— KayeCTBEHHbI aHanm3 (06Hapy)XeHuWe KaTWOHOB W aHWOHOB B BOAHOM PacTBOPE;
NAEHTU(UKALMA 3/1eMEHTOB MO OKPAaLUMBAHUIO MIAMEHW; KAa4YeCTBEHHOE OrpefenieHne OCHOBHbIX
(PYHKUMOHAbHBIX FPYNMN OPraHNYeCcKnX COeLNHEHNIA);

— OnpegeneHne KNCNOTHOCTY Cpefbl C UCNO/Mb30BaHNEM MHANKATOPOB.

Hanpumep, nepekpuctannunsaums Tpebyet nposefeHNs 60/MbLIMHCTBA YKa3aHHbIX MPOCTbIX
onepawii 1 BO3MOXKHa C UCMO/Mb30BaHNeEM LOCTYMHOro 060pyL0BaHNA 1 BELLECTB.

5.3. le/lMepHaﬂ TEMaTHUKaA 33}131—[]/]]71 HIKOJBbHOI0 U MYHUIIMITAJIBHOTO 3TAII0OB.

3a/laHna LWKO/MbHOIO M MyHMLMNANbHOrO 3TanoB LenecoobpasHo paspabarbiBatb Ans 4-x
BO3PaCTHbIX Mapasnenen: WKonbHbIA atan: 5-8, 9, 10 1 11 knacchl, MyHUUMNaNbHbIA 3Tan — 7-8,

9, 10 1 11 knaccol. na KaKAoin napannenn papadarbiBaeTcs OANH BapyaHT 3afaHui.

Coaepsxkanue 0THMIMATHBIX 32JaHUM IS yYaluxcs S5—8 Kiaccos.

[ns yyawmxcs 5-8 KnaccoB onMmnunaga no XMMUW LO/MKHA OblTb B OO/MbLUEA CTENEHM
3aHMMaTeNlbHOW, YeM TPaAULMOHHOW: B OT/AMYME OT  KIacCUYeCcKoWh (POpMbl  MPOBELEHMUS
onnmMnuagbl (TEOPETUYECKUIA N 3KCMEPUMEHTaNbHBLIN Typ). B JaHHOM Cnyvae peKkoMeHAyeTcs
nrposast hopma: onmmnuaga MoXeT 6bITb NPOBEEHA B BUAE BUKTOPUH 1 KOHKYPCOB XMMNYECKOr0
COZlepXKaHus, BK/HOUAIOLLMX:

1) anemeHTapHble nabopaTopHble onepauuy (KTO TOYHEe B3BECUT WM U3MEPUT O06BEM,
KTO TOYHee W aKKypaTHee OTOEpET Heo6XOAMMbIA O00BLEM XWMAKOCTWU, KTO ObICTPO, NpU 3TOM
aKKypaTHO M TOYHO MPWUrOTOBUT PacTBOP 3afaHHOW KOHUEHTpauuu WM pasgennTt CMmecb

Ha KOMTMOHEHTbI);
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2) NpocTble XMMUYECKME OnMbiTbl, CBA3aHHbIE C >KM3HbIO: TalleHWe COofApbl YKCYCHOM
KVCNOTOM, pa3noXeHne xnopuaa aMMoHUS, N3MEHeHMe LiBeTa NPUPOAHbIX MHANKATOPOB B KUC/MOM

M LLIENOYHON cpefe.

Conep:kanue 0JIUMIIMATHBIX 3aJaHUH 11 yyamuxces 9-11 kiaccos.
OnumnuagHble 3afadn  TEOPEeTUYECKOro Typa [AO/MKHbl OCHOBaHbl Ha MaTtepuasne
CneayroLmx pasfenoB XMMUK: HEOPraHNYeCKOW, aHaIMTUYECKOW, OPraHMYecKonm 1 (hM3nyecKoin

(cm. Tabnuuy 1).

Tabnuya 1. Pa3fienbl XMMUK, MO KOTOPbIM PEKOMEH/YETCS COCTaBNeHNe ONMMMUAHbIX 3a4a4

Ananumuueckas H eopzavuveckas Dusuveckasn Opeanuqecmm
9 Kknacc + + +
10 knacc + + + +
11 knacc + + + +

B cogepXaHun 3agay AOMKHbI ObITb BOMPOCHI, Tpebyloume OT YYaCTHUKOB CNeayHoLmnx
3HAHWIA N YMEHWA.

3 pasgena HeopraHM4eCcKom XnMmmn:

— HOMEHKNaTypa;

— CTPOeHue, CBOWCTBA U METOAbl MOMYyYEHWS OCHOBHbIX KNacCOB COeAMHEHWIA: OKCUAOB,
KMCNOT, OCHOBaHWiA, CONe;

— 3aKOHOMEPHOCTU B MU3MEHEHWUW CBOMCTB 3/IEMEHTOB M MX COEAMHEHMWIA B COOTBETCTBUU
C NePUOANYECKNM 3aKOHOM.

3 pazgena aHaIMTUYECKOR XUMUN:

— KayeCTBEHHbIE peakLuW, WCMOMb3YHLWMECs A1 OOHapy)XeHWUs KaTWMOHOB W aHWOHOB
HeopraHNMYecKnx cone;

— MpOBeAEHNe KOMIMYECTBEHHbIX PAacYéTOB MO  YPaBHEHMAM XUMMWUYECKUX pPeakLmil
(CTeXMoMeTpryecKmne KOMMYecTBa peareHTOB, M30bITOK-HEAOCTATOK, peakuuMn C BelecTBamu,
COAePXKaLLMMU UHEPTHBIE MPUMECK);

— UCMONb30BaHME AaHHbIX MO KOMMYECTBEHHOMY aHann3y.

3 pa3gena opraHnyeckon XMMnu:

— HOMEHKNaTypa;

— n3omepus;

— CTPOEHNE;
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— MNOJlyYeHe M XUMUYECKME CBOMCTBA OCHOBHbLIX K/1IACCOB OPraHM4ecKuMX COeAVHEHWN
(afKaHOB, LMKN0A/IKAHOB, &/IKEHOB, &/1KWHOB, apEHOB, Fa/l0reHNpPOV3BOAHbIX, aMWHOB, CMPTOB
W (heHO0B, KaP6OHWU/bHBIX COEUHEHWNIA, KAPOOHOBLIX KUCMOT, CNOXHbIX 3()MpPOB, NenTULOB).

3 pazgena pr3anyeckom XMMnu:

— CTPOEHWe aTOMOB ¥ MOJIEKYIT;

— TWUMbl N XapaKTEPUCTUKM XUMNYECKON CBS3N,;

— OCHOBbI XMMUYECKON TEPMOANHAMUKN N KUHETUKN.

Mpwn cocTaBneHUN 3afiaHN npakmuyeckozo mypa XenateNbHO BKNOYATb B HUX 3afaHus,
TpebytoLme NCNob30BaHUS CNELYHOLUMX MPOCTbIX 3KCNePUMEHTa/IbHbIX HaBbIKOB:

— B3BeLLMBaHWe (BecChbl);

— n3mepeHne 06BHEMOB XKUAKOCTEN C MOMOLLBIO MEPHOro UMAMHAPA, NUMETKK, OIOPeTKM,
MepPHOI KONobI;

— NPUroTOB/IEHME pacTBopa W3 TBEPLOrO BeLeCTBa W PacTBOpUTENs, CMeLlnBaHue
1 pa3bas/ieHve, BbinaprBaHue pacTBOPOB;

— HarpeBaHve C TMOMOLLbI TOpeSiKK, 3NeKTPUYECKON NUTKW, KONGoHarpesaresns,
Ha BOJSAHOW M Ha necyaHou 6aHe;

— CMeLUMBaHVE W MNepeMeLuVBaHNe >KWUAKOCTEN: WCMO/Mb30BaHWE MAarHUTHOW  Un
MEXaHWUYECKOWN MeLLa/TKW, CTEKNAHHOW Ma/lIOYKU;

— UCMONb30BaHMe KanenbHOW U AeNTeNIbHOM BOPOHOK;

— (punbTpOBaHME Yepe3 MIOCKMIA BYMaXHbIA (PUAbTP, (DUIbTPOBaHWE Yepe3 CBEPHYTLIN
OyMaXKHbIV (ULTP, NPOMbIBaHME 0CaAKOB Ha PUNbLTPE;

— BbICYLUMBAHWE BeLLECTB B CYLUM/IbHOM LUKa(y, BbICYLUMBAHME BELLECTB B 3KCMKATOPE,
BbICYLLMBaHWE 0CafKOB Ha (PUNbTPE;

— KaYecTBEHHbI aHann3 (06Hapy)XeHWe KaTMOHOB W aHWOHOB B BOAHOM pPacTBOpE;
NOEHTU(MKALMA 3N1EMEHTOB MO OKPaLUMBaHWMIO MNJIAMEHWN; KayeCTBEHHOE OnpefeneHne OCHOBHbIX
(hYHKUMOHaNbHbIX rPYMn OpraHNYecKUX CoeanHeHNN);

— onpegeneHne KUCNOTHOCTY cpefbl C UCNO/b30BaHNEM MHAMKATOPOB.

Hanpumep, nepekpuctannnsaums TpebyeT npoBefeHNs 60/bLUMHCTBA YKa3aHHbIX MPOCTbIX

orepaLwii 1 BO3MOXHa C CMO/Ib30BaHNEM [OCTYNMHOr0 060pyA0BaHMS 11 BELLIECTB.

IpuHuUNBl (POPMUPOBAHUA KOMILIEKTOB OJIUMITMAIHBIX 3aJaHUM.
Mpn opmMpoBaHUM KOMMMEKTa ONMMMMALHLIX 3afaHuiA Ana napannenM Heob6XxoaumMo
YUYUTbIBATb, C KaKMMU TEMaMW LUKONbHUKN YXKe 03HAKOMUANUCL B Kypce Xumun. OfHaKo npu aToMm

KOMIUICKT A0/IZKCH COAEP:KaATh 3aJa4M IO BCEeM pa3aejaM XMMHH. HeAOI'lyCTVIMO BKAKO4YeHne
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B koMnnekT 10 unm 11 Knacca 3afay TOMbKO MO OPraHUYeckonm XUMUM UK KaKUM-TO ApYrum
TEKYLLMM TemMaM LUKO/IbHOro Kypca. KOMMMEKT AO/MKeH OXBaTbiBaTb BECb MaTepuias LUKO/bHOIO

Kypca, NPoifieHHbIi K MOMEHTY NPOBEAEHMS aTana oMMNab.

6. HpI/IHIII/Il'lBI (l)OpMHpOBaHI/Iﬂ KOMILJIEKTOB 3aJaHMil M MeTOAHYECKHEe IO0AX0IbI

K COCTaBJICHUIO 3az1a1m1“4 MYHUIIMIIAJBHOI'0 3Tara 0JIMMIIHA/IbI

B kOMNeKT onMMNnagHbIX 3a4aHunin No Kak4ol BO3pacTHOM rpynmne (Knaccy) BXOAUT:

— GnaHK 3agaHuii (cM. npumMep odopmneHus B Mpunoxexun 1);

— GnaHK 0TBETOB (CM. Npumep odopmieHuns B NpunoxkeHum 2);

— KpUTEpUN N METOAMKA OLEHWBAHWSA BbIMOIHEHHbIX ONMMMNNaAHBIX 3afaHnin ANs YneHOB
Xtopu (CM. npumep odopmieHuns B MNpunoxkeHun 3).

K onvmnnagHbIM 3afaHusam NpesbsaBnsioTesa crefyrolme obLme TpeboBaHmMs:

— COOTBETCTBME YPOBHS CNOXHOCTU 3afaHWin 3asBNIEHHON BO3PAacTHOM rpynne;

— TeMaTMyeCKoe pasHoobpasve 3aaHni;

— KOPPEKTHOCTb (POPMY/IMPOBOK 3aaHnI;

— YKasaHune MakcMMasibHOro 6asina 3a KaXioe 3afaHune 1 3a Typ B LIeN0oM;

— COOTBETCTBUE 33jaHNI KPUTEPUSAM U METOAUKE OLLEHNBaHUS;

— Ha/IMune 3afjaHuin, BbISBNAIOLMX CKNOHHOCTb K HAay4yHON [eATeNIbHOCTM W BbICOKMI
YPOBEHb VHTENNEKTYa/IbHOr0 Pa3BUTUS Y4aCTHUKOB;

— Ha/IMuMe 3afaHuid, BbIABNAIOWMX  CK/IOHHOCTb K MOSIYYEHUKO  CMeLUaibHOCTY,
[J19 MOCTYIM/IEHUS HA KOTOPYHO(-ble) MOryT ObiTb MOTEHUMa/IbHO BOCTPEOOBaHbI pe3ynbTarhbl
ONNMMMaabl;

— HefOMyCTUMO  Ha/iMume  3afaHuid,  NPOTUBOPEYalLMX  MPaBOBbIM,  3TUYECKUM,
3CTETUYECKMM, PEIUTMO3HBIM  HOpPMaM, [LeMOHCTPUPYIOWMX amopaibHble, NPOTUBOMNpPaBHbIE
MOZeNv NoBeLeHNs U T.N.;

— HeZoNyCTUMO Hannyue 3aflaHuin, NpeAcTaBeHHbIX B HEM3MEHHOM Buie, JyOnvpyoLmX
3alaHunA MPOLL/bIX fIET, B TOM YMC/e 418 APYroro ypoBHs 06pa3oBaHus.

BnaHKun OTBETOB He A0/HKHbI COAepPXKaTb CBEAEHUI, KOTOPbIE MOTYT PacKpbITh COAepXXaHue
3aaHuni.

Mpu pa3paboTke 6/1aHKOB OTBETOB HEOOXOAMMO YUNUTLIBATb ClEAYHOLLEE:

— MepBbIA NNCT 61aHKa OTBETOB — TUTY/bHbIA. Ha TUTYNIbHOM IMCTe [O/MKHA COLePXaTbCA
cnepyowas MHpopmauus: ykasaHve atana onnuMnuagbl (LUKOMbHbIA, MyHULMNaNbHBIN); TEKYLLWIA

y4ebOHbI rof; none, OTBeAEHHOE NOA KOA/UMGP YYaCTHMKA;, CTPOKM [Nst 3arONHEHMS aHHbIX
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yyacTHUKoM (®.M.0., knacc, NonHOe HamMeHOBaHMe 06pa3oBaTeNbHONM OpraHuzaumm) (npumep
TUTYNbHOIO N1CTa B IpUNoXKeHUm 2);

— BTOPOI 1 NOcnefytoLLme MCTbI COAepXKaT rnose, OTBEAEHHOe MOoJ, KOL/LUNMP YHaCTHUKE,;
yKaszaHve HoMepa 3afjaHus; rnosie ANA BbIMONHEHNUS 3a[aHUA YYaCTHUKOM (Pas3/IMHOBAHHbIN JICT,
Tabnuua, cxema, PUCYHOK, W T.A.); MakCUMa/bHbIA 6ann, KOTOPbIA MOXET MOMYYUTb YHaCTHUK
3a ero BbINO/IHEHWE; NOMe ANS BbICTABMEHNA (DAKTUYECKU HabpaHHbIX 6annoB; nose Ansa noanucu
UNIeHOB XXIOPU.

Mpy pa3paboTke KpPUTEPUEB N METOAUKWN BbINOMHEHHBLIX OIMMMWALHLIX 3afaHWUA BaXKHO
PYKOBOACTBOBATLCA CEAYHOLLMMU TPeOOBaHNAMN:

— MNo/IHOTa (JocTaToyHas feTanm3auumsi) onucaHust KpUTepreB U METOAWMKM OLEeHWMBaHUA
BbIMOSIHEHHBIX ONIMMMNMAAHbIX 3afaHNin U HauUCneHns 6annos;

— MOHATHOCTb, NO/IHOLEHHOCTb M O4HO3HAYHOCTb NPUBEAEHHBLIX NHANKATOPOB OLLEHNBAHWS.

Mpy cocTaBneHUn 3afaHwnii, 6/1aHKOB OTBETOB, KPUTEPMEB M METOAMKM OLEHUBaHWS
BbIMOJIHEHHBIX O/IMMMUAAHbLIX 3afaHW HeobXoAMMO COo6N4aTb efAUHbIA CTWUb O(OPMIEHMS.
PekomeHAyeMble TeEXHUYECKMe NapaMeTpbl 0hOPMIEHNS MaTepuasos:

— pa3mep bymaru (popmart nucta) — A4,

— pasmep Nonei CTpaHuL,: NpaBoe — 1 CM, BEPXHEE N HMXKHee — 2 MM, /IEBOE — 3 CM;

— pa3mep KOIOHTUTYNOB — 1,25 cwm;

— OTCTYN NepBOW CTPOKK ab3aua — 1,25 cm;

— pa3mep MeXCTPOYHOro nHrepeana — 1,5;

— pa3mep LwpupTa — Kernb He MeHee 12;

— Tvn wpugTa — Times New Roman;

— BblpaBHMBaHWE — N0 LUNPUHE;

— Hymepauusi CTpaHuL: CTpaHULbl AO/MKHbI 6bITb MPOHYMepPOBaHbl apabCKMMK Luppamm
B LlEHTPe HWKHEN 4YacTu nimcta 6e3 TOUKM C COOMOLEHWEM CKBO3HOW Hymepauuum KO BCeMY
LOKYMEHTY;

— TUTYNbHBIV IMCT JO/MKEH ObITb BKIHOYEH B 0OLLYIO HyMepaLuuio CTpaHuL, 61aHKa OTBETOB,
HOMep CTpaHWLbl HA TUTY/IbHOM JINCTE He CTaBMTCSH;

— PUCYHKMN 1 N300paXXeHns [OMKHbI ObITb XOPOLLEro paspelleHns (KayecTsa) M B LIBETE,
eCNN AaHHOE YCNIOBYE ABASETCA NPUHLMNNAIbHLIM 1 HEO6XOAUMBIM 41151 BbINOHEHWS 3aaHWIA;

— Tabnuubl N CXembl JO/MKHbI ObITb YeTKO 0603HaYeHbl, CrpynnMpoBaHbl U paLMoHaIbHO
pa3MeLLeHbl OTHOCUTENIbHO MapamMeTpoB CTPaHULLbI.

6.1. MeTonnyeckne PpeKOMEHIAUMH MO TOJATOTOBKE OJUMIHAIHBIX 3aJaHUi

TEOPeTH4eCKOro Typa.
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MeToamnyeckme pekoMeHZaLMU Mo MOArOTOBKE ONIMMMUaAHBIX 3afaHuiA TeopPeTUYeCcKoro
Typa 419 MyHULMNANbHOTO 3Tana He OT/IMYaoTCA OT TaKoBbIX /15 LWKO/BLHOro aTana cMm. . 5.1,

CrnegyeT uMeTb B BWAY, YTO MYHUUMNANTbHbIA  3Tan  SBNAsSeTCA  OTGOPOYHBIM
[NS PErMOHAaIbHOTO  3Tana, MO3TOMY YPOBeHb 3afaHWin  [0/KeH COOTBETCTBOBaTb. 3afaHus
MYHULMNaNBLHOTO 3Tana A0/KHbI COLepXaTb 3/1eMeHTbI 3aJa4, PerMoHa/IbHOro artana.

6.2. MeTOJIH‘leCRI/Ie PE€KOMEHIANH no noaAroTOBKE OJIMMITNAIHBIX 3aua}mﬁ
NMPaKTHYECKOro Typa.

Ha pervoHanbHOM 3Tane NpakTUYecKuii Typ o6s3aTenieH, NoaTomy >kenaTesbHo, YTO6bI
YHYaCTHUKN MYHULMMANbHOrO 3Tana UMeny BO3MOXHOCTb MorpoboBaTb CBOW CU/bl YXKE AaHHOM
aTane. Ecny OTCYTCTBYET BO3MOXHOCTb MPOBEAEHWNSA MPaKTUYECKOro Typa Ha [aHHOM 3Tane, TO
HeobXo4yMO B 3afaHWs TEOPETMYECKOro Typa BK/KOYaTb 3afady, TPebytoLlyt MbIC/IEHHOIO
9KCNepUMeHTa, 06pabOTKM 3KCMEPUMEHTA/IbHLIX [aHHbIX, O6BACHEHWUS HabnaeHWn «HOHOro
XMMWKa» Npy NPOBEeLEHNM MPaKTUYECKOro Typa.

o4 MbICNEHHbIM 3KCNEPUMEHTOM MOHMMAETCA OonucaHue npubopa (ero U3obpaxeHue)
yKaszaHve BellecTB, BCTYyMalLWMX B peakumio, U YCMOBUIA MPOBEAEHWUS peakuuu, npu 3TOM
YYaCTHUK [JO/KEH onucatb Te HabMoAeHWs, KOTopble OH YyBuAen 6bl B Cryyae peanbHOro

3KCMepUMEHTA.

7. Hepeqeﬂb ClIpaBOYHBIX MaTepualioB, Cpeacrs CBHA3HU Hu IJIEKTPOHHO-
BBIYHCJIATEIbHOHN TCXHUKH, PaZpPCIICHHbBIX K MCIO0Jb30BAHHI0 BO BpPEMA MNPOBCACHHUA

OJIMMIINAAbI

Mpy  BLINOMHEHUW 3afaHWii  TEOPETUYECKOr0 W MPaKTUYECKOro TYpPoB OnMMNMagbl
[IOMYCKAaeTCA WUCMONb30BaHNE TOMbKO CMPaBOYHbLIX MaTepuanoB, CPefCTB CBAU W 3/1EKTPOHHO-
BbIUMC/IMTENBbHOW TEXHUKM, MPeAO0CTaB/IEHHbIX OpraHM3aTopaMu, NpeaycMOTPEHHbIX B 3afaHnsAX U
KpUTepuax OLEeHMBaHWA. 3anpeLlaeTcs nonb30BaTbCA MPUHECEHHBIMU C COOOM KaslbKynsaTopamu
CMpaBOYHbIMU MaTepuanamm, CPeACTBAMU CBA3MN U 3/1EKTPOHHO-BbIYUCIUTENBHON TEXHNKOA.

KaxgoMy y4yacTHMKY B Haudasle Typa ONMMMMagbl OpraHm3atopbl A0/MKHbI MPefocTaBUThb
nepuognyeckyto cucremy [O.U. MeHgeneesa n Tabnuuy pacTBOPUMOCTU eAMHOro obpasua
(MpunoxeHns 4 n 5). MMpy BbINOMHEHUM 33[aHWIn AONYCTUMO WCMO/b30BaHWE WHXXEHEPHOro

KaNbKynsTopa.

8. KpHTepHI/I U METOAUKA OLICHUBAHUA BBINNIOJTHECHHBIX OJIUMMIIMAAHBIX 3ana}mifl

Pa3paboTKa CWUCTEMbl OLEHMBAHUA — MPOLECC TaKOW >Xe TBOPYECKMI, KaK HanucaHue

yCNoBuA 1 pelleHns 3agadn. CucteMa OLeHMBaHNA peLleHns 3a4a4vm onvpaeTcs Ha NO3NEMEHTHbIN
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aHanm3. Ocobble CMOXHOCTM BO3HUKAKOT C BbIOOPOM OLEHMBaEMbIX 3/1EMEHTOB, TaK Kak 3ajaHus
HOCSAT TBOPYECKMIA XapaKTep 1 NyTei NoNyYeHnst 0TBeTa MOXKET ObITb HECKO/bKO. Takum 06pasom,
aBTopaM-pa3paboTumkaM HeobXOAUMO BbISBUTb OCHOBHbIE XapaKTepUCTUKM BepHbIX OTBETOB,
He 3aBUCALLMX OT MyTei peLLeHns, NI pacCMOTPETb N OLEHUTL KaXAbIA N3 BO3MOXHbIX BapUaHTOB
pewleHns. Cuctema OLEHOK [JO/MKHA ObiTb TMOKOM W CBOAUTL CYOBLEKTUBHOCTbL MPOBEPKYU
K MUHUMYMY. Tpu 3TOM OHa [O/MKHA OblTb YETKO [eTePMMHUPOBAHHON. Ans eAnMHOO06pasus
OLLeHVBaHUA B pAfe Clly4aeB MOXXHO MpeLyCMOTPETb HaKa3aHue 3a BO3MOXHbIe TUMMYHbIE OLLMOKN,
HanpumMep BbICTaB/ieHWe NOMOBKHbLI 6aINIoB UK CHXKeHWe 6annoB 40 Hyns. Heobxoaumo nsberatb
[BONHOrO HakasaHusi, T.e. HeboNblas OLWMOKa, AONYLEHHAs B Hayale pelleHnsi, He [0/mKHa
NPUBOAUTL K aBTOMATUYECKOMY HYNeBOMY pe3y/nbTaTy 3a BCO 3azayy.

8.1. PexoMeHaaum 1o pa3padoTke CHCTEMbI OLlEHUBAHMSI.

1. PeleHus 3aga4n JO/MKHbI ObITh pa3buTbl Ha 3N1EMEHTHI (Luarm).

2. B kaxznom 3agaHnm 6annbl BbICTaBNAKTCA 3a KaXK/Ablil aneMeHT (Lwar) pewleHns. MNpuyém
6ann 3a O4UH LIar pelleHns MOXET BapbMpoBaTbCs OT O (peLleHne COOTBETCTBYHOLLErO 3/1lEMEHTA
OTCYTCTBYeT WM BbIMO/IHEHO MO/HOCTHIO HEBEPHO), — [0 MakKCUMa/ibHO BO3MOXHOro 6anna
3a [laHHbIV Lar.

3. bannbl 3a NpaBW/IbHO BbIMO/IHEHHBIE 3/1EMEHTbI PELLEHNS CYMMUPYHOTCS.

4. larn, [OeMOHCTpPUPYIOLME YMEHWME JIOTUYECKM paccyXaaTb, TBOPYECKWM MbIC/UTD,
MPOABAATL UHTYULMIO, OLLEHMBAIOTCA BbILLe, YEM Te, B KOTOPbIX MOKa3aHbl 60/1ee NpocTble YMeHUs,
BflafieHne (hopMasibHbIMU 3HAHUAMM, BbIMOTHEHWE TPUBMASTbHBIX PACYETOB U Ap.

CymmapHbIin 6ann 3a pasninyHble 3afaHns (CTOMMOCTb KaXAoro 3afjaHuns) He 06s3aTeflbHO
[O/MKEH ObITb OMHAKOBBIM.

8.2. Ilpumepsl 3a1a4 ¢ pelIeHUSIMM M CHCTeMOii OLleHMBAHMSA.
3AJTAYA 1.

Yenosue 3aoauu.

M3BeCTHO, 4YTO B KayecTBe paspbixnutena paa Tecta WCNOMb3YETCA nNuLleBasd coja
(BUKap6OHAT UM TUAPOKAPBOHAT HATPUSA), TaK KaK B pe3yNbTaTe TEPMUYECKOrO PasfoKeHNs 3TOro
COEAMHEHUS WU MPU B3aUMOAECTBUM C KWUCNOTON 06pasyeTcs ras, paspbIXNSOLWMA TecTo.
B KayecTBe KWUCNOTbI MOXET OblTb, Hanpumep, MEf, UMeoWwmin pH<7. Hanuwurte ypaBHeHWs
YNOMAHYTBLIX peakuuil. YpaBHeHME peakuuy C KUCMOTaMW HamuLUTe B MOSEKYAPHO-NOHHOM

cbopme, YTOObI He MucaTb BCE KMUCMOTI, KOTOpPblE MOT'YT BCTPEYATLCA B NPOAYKTaxX NMUTaHUA.
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Kakve eweé BellecTBa MOFyT ObiTb WCMO/Mb30BaHbl  (MCMOMb3YIOTCS) B KauyecTBe
paspbixnuTeneid. MpuBeanMTe NpUMepP Takoro BeLlecTBa, 0OOCHYITe CBOM BbIGOP, HaMULIMTE

YpPaBHEHNA peaKu,mVl, KOTOpblE MOTr'yT NMPOTEKATb NP B3aI/IMOp,€‘I7ICTBVIVI C KncnoTamn n HarpesaHuu.

Pewenue:

2NaHCO; — > Na2CO3 + H20 + CO21
MmapokapboHaT HaTpusa B BOfE AUCCOLMMPYET Ha UOHBI:
NaHCOsz + aq — Na'aq + HCO3 g

C kucnoTtamu pearvpyeT TO/IbKO M’MAPOKap6oHaT-NOH:
HCO3;™ + H* - H20 + CO21 unn

HCOs™ + HsO* — 2H20 + CO21

B KauecTBe pa3pbIXIUTENS MOXHO NPe/IoXNTb KapboHaT aMMOHWS:

(NH4)2CO3 —“— 2 NH31 + CO21+ H20
(NH4)2CO3+ aq — NHs*aq + CO3% g
COs* + H* - HCOs

HCOs™ + H* - H20 + CO21

(NHa)HCOs; —“— NHz1 + CO21+ H20
(NH4)HCO3+ agq - NH4+aq + HCO3_aq
HCOs + H" - H20 + CO21

Cucmema OYEeHUBAHUA.

1.  Peakuus TepMUYECKOrO Pa3/ioKeHUs rmapoKapboHaTa HaTpus 2 panna
2.  Peakuwus rugpokapboHaT-MoHa ¢ NPOTOHOM WU TNAPOKCOHNEM 2 fania
3. O60CcHOBaHHbIN BbIOOP BeLeCcTBa 2 pasia
4.  Peakumsa TepMUYECKOro PasfioXeHWs Npes/IoKeHHOro paspbIXnTens 2 fania
5. Peakuwusa npoayKToB Auccoumaumm NpeaioXXeHHoro paspbixnnTens 2 6as1a
C MPOTOHOM W TMAPOKCOHMEM
NTOIO: 10 6anoB
3ATAYA 2.

Yenosue zaoauu:
Mpn NponycKaHUM MapoB BOAbl Yepe3 OKCUf KaslbLMs MacCa PeakLMOHHOW CMecy

yBenmumnach Ha 9,65%. OnpeaennTe NPOLEHTHbIA COCTaB MOMTYYEHHO TBEPAOA CMECH.

Pewenue:.

3anuLLem ypaBHEHMs XMMUYECKOI peaKLmni:
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CaO + H20 = Ca(OH)2

KoHeuHas cMecb ABNSETCA TBEPAbIM BELLECTBOM M MOXET COCTOSATb TOMIbKO M3 MMApOKCuaa
KanbLUusa UM CMecu oKcuaa ¢ rMApPOKCULOM KasibLms, NO3TOMY MOXHO cfefnaTb BblBOA, YTO BOAA
npopearvpoBana MOMHOCTHIO W MPUPOCT  MacChbl  PeakUMOHHOM CMecM paBeH Macce
npopearvpoBasLLei BOAbI.

IIposedém pacuémui.

MyCcTb UCXOAHOE KOMMYECTBO OKCMAA KabLns paBHO x MO/b, TOMAa:

— Macca npopearumposasLueli Bogbl: m(H20) = M(Ca0)-v(CaOucx)-w = (40+16)-x-0,0965= 5,4 x,

— KONM4ecTBO MOJb NpopearunposasLuein Boabl: v(H20) =5,4 x/18 = 0,3 x,

— TaK KaK Nno YypaBHeHuOo peakuunm CaO u HO pearvpyloT B COOTHOLWIEHMM 1:1,
KOMIMYEeCTBO pearnpyrowmnx Bellects pasHbl: v(CaOpear) = v(H20) = v(Ca(OH)2) = 0,3 x.

3Has KO/MMYeCTBa BELLECTB, MOXHO OMNpefennTb Maccbl ocTaswerocs CaO wu
obpasosaBLerocsd Ca(OH)z:

m(CaOqcr.) = 0,7-x-(40+16) = 39,2x, m(Ca(OH),) = (40+32+2) -0,3x = 22,2x,

npu aTom obLas Macca KOHe4Hor cmecn m(cmecm) = 61,4x.

w(Ca0) = 100%-39,2x/ 61,4x = 63,84%
w(Ca(OH)2) = 100%-22,2x/61,4x = 36,16%

Te e pe3ynbTaTbl MOXXHO NOYYNTh, NPEANOMOXKMB, YTO UCXOAHAS CMeCb COAEPXUT 1 MOb
oKcufa Kanbumsa, T.e. x = 1.

Omeem: w(Ca0)=63,84% w(Ca(OH)2) = 36,16%

Cucmema OYEHUBAHUA.

1.  YpaBHeHMEe XUMNYECKOW peakLmm 2 dania

2.  O60CHOBaHHbI BbIBOA O TOM, YTO BOAA NpopearvpoBasa NofMHOCTbI0 1 6ajwa

3. O60CHOBaHHbI BbIBOJ, O TOM, YTO NPeACTaBNseT co60M NonyyYeHHas 2 pania
CMecb
4. Pacuyét maccbl CaO B NoMy4eHHON CMecK 2 dana
5. Pacuét maccel Ca(OH)2 B nonyyeHHoOR cmecu 1 6ana
6.  Pacuyét maccbl NOMy4YeHHON CMecK 1 6ana
7.  Pacuét w(CaO) 1 6ana
8.  Pacuét w(Ca(OH).) 1 6amn
NTOIO: 10 6anaoB
3ATIAYA 3.

Yenosue zaoauu:
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N3BecTb ABNsSieTCS OAHWM U3 Hambosee  pacrnpocTpaHéHHbIX W Pa3HOCTOPOHHE
MCNONMb3YEMbIX XUMUYECKUX MPOAYKTOB, MNPOM3BOAMMbBIX M MNOTPe6AseMbIX MO BCEMY MUpY.
OO6LLEeMNPOBOE MPOU3BOACTBO HeralweéHo n3sectn (okeung Kanbums) oueHmsaetcs B 300 MIH TOHH
B rof. MNonyyatot eé 06XXMrom M3BecTHsAKa (kapboHaT Kanbums) npu Temneparype 1100-1200 °C.
Mpy B3aMMOAENCTBMM HeraléHoM 13BeCTU C BOAOI MPOMCXOANUT MPOLLECC ralleHns 1 nosyyvaercs
rawéHas n3BecTb (MMAPOKCUA KabLs).

1. Hanuwwute ypaBHEHUS peakuuid, NPUBOAALLMX K MOMYYEHUIO TaléHON W3BECTM
13 n3BeCTHsKa. MNpmeeanTe No 1 npvmMepy MCMNonb30BaHUA M3BECTU AOMa (B KBapTMpe) U B cady
(oropofe, Ha fade).

2. OueHNTe MacCy M3BECTHSKA, PacXO4yeMyH €eXerogHo Ha MpOou3BOACTBO W3BECTU, U
Maccy ralléHoii n3BecTu, KOTOPYH MOXHO 6bIf10 NOMyYaTh KaXKAblil FOf, MOracuB BCHO U3BECTb.

HacbILWeHHbIA BOAHbI pacTBOP ralwéHOM W3BECTM Ha3blBaeTCs «MU3BECTKOBasA BOfa»
M UCNOMb3YeTCA KakK KayeCTBEHHbI peakTWB Ha Yriekucnblii ra3. B 100 r Takoro pactsopa

cogepxutcs Bcero 0,16 r camoil rawéHoit useecTu. MAOTHOCTb 3TOr0 PacTBopa MpPakKTUYeCcKY

HE 0T/IYAeTCs OT NJIOTHOCTM YUCTOW Bogbl ( oy o = 1 T/MN).

3. Kakue Bngumble N3MeHeHMs MPOUCXOAAT C M3BECTKOBOW BOAOIN NpK NPOMyCcKaHUK Yepes
Heé yrnekucnoro rasa? Hanuwure ypasHeHne peakuuu.

4. PaccumTtanite ans 300 r n3BeCTKOBOW BOAbI:

a) KO/IMYECTBO MOHOB KalbLns (B LUTYKaX);

6) KOHLEHTpauuio rmapoKcua-mMoHOB B MONb/ T,

B) Maccy Yrnekucnoro rasa, KOTopyro 3TOT pacTBOp MOXET MOrfoTUTb C 0bpa3oBaHUEM
MaKC/Ma/IbHOr0 KO/IMYeCcTBa 0CaKa,;

) MUHMMa/bHbIA 06BEM YT IEKMCNOrOo rasa (H.y.), KOTOpbIin cnegyeT NponycTUTb Yepes 3ToT
pacTBop, 4TO6ObI BbiNafatoLLMiA BHaYasie 0cafoK NOIHOCTbIO PacTBOpWUCs. HanuwuTe ypaBHeHue
peakuuu.

5. VI3 nepeyncneHHOro CrnvcKa BELLeCTB: X/I0pUA HaTpus, XI0pUL4 Meau, XJ0p0oBOLOPOL,
okcug cepbl(l1V), okeng HaTpus, okeng megu(ll):

a) BbIGepUTE 1 YKaXXWTE BeLLeCTBa, C KOTOPbIMU 13BECTKOBAasA BOAA He pearvpyer;

0) BblbepuTe 1 YKaXKUTE BELLECTBa, C KOTOPbIMU U3BECTKOBAsA BOJA pearvpyet, U HanuwimTe

YPaBHEHS peakLUiA.

Pewenue:
1. YpaBHeHus peakumii: CaCOsz = CaO + CO,T; CaO + H20 = Ca(OH)..
[Joma M3BecTb UCMOMb3YHT Mpu  pemMoHTe (Mobenka, Ao06aBfieHWe B LUTYKATYpHbIE,

LUNaKNEBOYHbIE U ApPYrue BsXKyLMe CcMecu), B cagy pAnsd  6opbbbl € BpeauTENsMu
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1 4N NPefOTBPALLEHNS COMHEYHbIX O0XOroB 6GensT CTBO/bI [epeBbEB M KYCTApHMKOB, a Takxke
M3BECTKYIOT KWC/Ible NMOYBbI.

2. Mo ypaBHeHuAM peakuuii n3 1 mons (40+12+3-16 = 100 r) m3BecTHsAKa MOMy4aeTcs
1 monb (40+16 = 56 1) HeraweéHol m3BectTn, a 3ateM 1 monb (40+2-(16+1) = 74 r) rawéHoi.
CooTBeTCTBEHHO, A4 nonydveHus 300 MAH T HerawéHol wusBectn Tpebyetcs 300-100/56 =
= 536 MH T M3BeCTHsIKa. Macca rawéHoin 13BecTn, KOTOPYKD MOXHO MO/yyaTb KaXAblid rog,
rnoracus BCHO W3BeCTb, cocTasnsfeT 300-74/56 = 396 M/H T.

3.Mpy nponyckaHWM YrNeKUcnoro rasa 4epe3 MPO3PayHyld M3BECTKOBYID BOAY
HabnogaeTcs eé NOMyTHeHMe.

YpaBHeHue peakuyu: Ca(OH); + CO, = CaCOsl + H,0.

4. B 300 r n3secTkoBou Bogbl cogepxutcs 0,16-300/100 = 0,48 r Ca(OH)., uTo cocTaBnseT
0,48/(40+2-17) = 6,49-10% Mmons. OTBEYaEM M0 MyHKTaM:

a) KONMYECTBO NOHOB KaslbLins 6YyeT paBHO 6,49-102-6,02-10%° = 3,91-10%* wTyk;

6) MONAPHas KOHLEHTPaLMs rMapOKCUA-MoHOB 2-6,49-107%/0,3 = 0,0433 mosnb/n;

B) 0CafloK, 06pasytoLMiics B peakLmm ¢ YrieKnCbiM ra3oM, — KapooHaT KanbLus.

YpasHeHue peakuuu: Ca(OH), + CO2 = CaCOsd + H20.

Ero MakcvmanbHOe KOMM4ecTBO paBHO KonuuvecTBy Ca(OH)2, ans yero B MOnsX
HEeoB6X0AMMO CTO/LKO e CO,, Macca KOTOpPOro coctasuT 6,49-103.44 = 0,286 ;

r) Npu 36bITKe YrNeKNCNOro rasa 0cagok pacTBOpsieTCA.

YpasHeHue peakuuu: CaCOsd + H,0 + CO, = Ca(HCO3),.

UTO6bl OH PacTBOPW/ICA BEChb, TPEBYETCA KaK MUHUMYM eLlé cTo/bko e CO2 (6,49-10°3
Mons), T.e. Bcero 2-6,49-10° = 12,9810 mons.

MUHUMaNbHBIA 06BEM YINEKUCION0 rasa npu H.y. cocTasut 12,98-102.22,4 = 0,291 n.

5. a) He pearnpyeT 13BecTKOBas BOAA TO/MbKO C X/I0PUAOM HATPUS 1 OKCUAOM Meay;

6) C ocTanbHbIMM 4 BeLLeCTBaMU W3BECTKOBAs BOAA pearvpyeT, MPUYEM OKCUA HaTpus
pearvpyeT He C pacTBOPEHHOI N3BECTLIO, & C BOAOIA.

YpaBHEHUA peakLii:

Ca(OH); + CuCl, = Cu(OH)24 + CaCl;

Ca(OH); + 2HCI = 2H20 + CaCl;

Ca(OH)2 + SO, = CaS03{ + H,0

Na20 + H20 = 2NaOH

Cucmema OYEHUBAHUA.

1.  [Ba ypaBHeHUs peakuuii no 1 6anny 2 6ana
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[1Ba npMmepa Mcnosb3oBaHMs 13BecTu no 1 6anny 2 dana

2.  BepHble pacyéTbl Macc 13BECTHSAKA W rallEéHOM 13BECTU 2+2 = 4 6auna
no 2 6anna

3. TlomyTHeHwue 1 6ann, ypaBHeHWe peakummn 1 6ann 1+1 =2 6anna

4.  BepHble pacyéTbl @) — ) no 2 6anna, 4.2+1=9 6aioB

ypaBHeHWe peakuun r) 1 6ann
5.  BepHble ykazaHus pearnpyet/He pearupyet no 0,5 6anna 6-0,5 = 3 6aqna
YpaBHeHUs peakumii no 1 6anny 4-1= 4 6anna
NTOIO: 26 6aa10B

3ATAYA 4 (3xcnepuMeHTANbHBIN TYP).

Ha akcnepumeHTaNbHbIX TypaxX LUKOMbHbIX XUMWUYECKMX ONMMMMAL YYaCTHMKaM MOXHO
MPeANoXNUTb BbINONHUTL 3a7a4y MO PAacno3HaBaHWIO BOAHbLIX PACTBOPOB Pa3/MYHbLIX BeLLECTB.
[N pelueHNs TakmMx 3aa4 OT y4acTHMKa TpebyeTcs He TONbKO 3HaHWe Pas/InyHbIX KayeCTBEHHbIX
peakuuid, HO U HabNAATeNbHOCTb, /IOFMYECKOe MbILLU/IEHWE, aKKypaTHOCTb W Apyrue BecbMa
B&)KHble KayecTBa A/ XMMMKa-3KCNepuMeHTaTopa.

[na npoBefeHns Takoro Typa He06Xo4MMO:

— HECKO/IbKO NPOHYMepOBaHHbIX NPOGMPOK C UCCNesyeMbIMU PacTBOpamu;

— NPOGUPKM C NOANMCAHHBLIMW PacTBOPamy BELLECTB, C MOMOLLbI0 KOTOPbIX MPOBOAUTCS
onpegeneHve;

— cB060AHasA NPO6MPKA NN HECKO/bKO NPOBMPOK A5 NPOBEAEHNS OMNbITOB;

- CTakaH C [MCTWIIMPOBAHHOW BOAOW [/19 NMPOMbIBKM MPOBUMPOK M GONbLUOA CTakaH
AN CNNBa;

— JKenaTesbHO PacronoXnTb BCE npo6|/|pK|/| B WUTaTKBE Ha MN1aCTUKOBOM MNOAHOCE.

3adanue:

YCTaHOBUTE COLEPXXMMOE NMPOHYMePOBaHHbIX NPOBUPOK 1-8, NCNOMb3ys BCrOMOraTe/ibHble
pacTBOpbl HUTpPaTa cepebpa, CEPHOIN KMUCMOTbI, FTMAPOKcMaa HaTpus. MpoHyMepoBaHHbIe NPOBUPKM
cogepxat pacteopbl cynbtata meau(ll), kapboHaTa HaTpus, nepmaHraHata Kaausi, cynbguia
HaTpus, X10pnaa aMMOHWS, XI0puaa HAKENS, HATpaTa aloMUHKSA, XpoMaTa Kasns.

1. Hanuwwnte opmynbl NPessIoKeHHbIX 418 pacrno3HaBaHWs COJEi.

2. ViccnepyinTe  B3aMMOAENCTBME  BCEX  HEOKPallEeHHbIX  BEWECTB CO  BCEMU
BCMOMOraTe/IbHbIMM pacTBopamu. [ns 3TOro He6O/bLIOE KOMMYECTBO WUCCNefyemoro pactsopa
nepenenTe B YMCTYHO NPOOMPKY, A06aBbTe HECKO/IbKO Kareflb BCrOMOraTe/lbHOro pacTeopa,

nepemeLlanite, 3anuwnTe HabNOAEHUS B TabULYy:
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AHanusnpyemble

BelliecTBa Mpo6upka Ne__ | Mpo6upka Ne__ | Mpo6upkaNe__ | Mpo6upka Ne__

AgNOs3

H.SO,4

MN3meHeHus,
npomcxogsime
npu go6asneHnm

NaOH

BbineitTe cogep>xmmoe NpodUpPKK B CTakaH 415 CAvMBa, NPOMOTE NPoBUPKY HECKONLKO pas
BOAOIA.

3. HanumwwuTe ypaBHeHNs BCeX peakuuid, KOTopble BbIN MCNOMb30BaHbI /1 pacno3HaBaHWs
GecL,BETHbIX PacTBOPOB.

4. PyKoBOACTBYACb OKpacKaMW pacTBOPOB BELLECTB, MOMNPO6YiMTe COOTHECTUM HOMep
Npo6upkn ¢ hopmynamm COOTBETCTBYHOLWMX COneld. VcnbiTaliTe AeWCTBME LUENOYM U KUCNOTI

Ha pacTBOPbl OKpaLLEeHHbIX COJei, 3anofHUTE TabnunLy:

AHanmsnpyemble
Mpobupka No__ | Mpobupka Ne__ | Mpobupka Ne__ | MNpobupka Ne__
BeLlecTsa

H2S04

NaOH

MN3MeHeHus,
npomcxogatLme
npu fobasneHnn

5. HanuwwTe ypaBHEHUs BCEX peakLuid, MPOTEKAOLLMX NPpY B3arMOAENCTBAN PacTBOPOB

KVUCNOTbI M LWENOYM C MCCNEAYEMbIMM PacTBOPaMM.

Pewenue:

1. Cynbthar megu(ll) — CuSOs, kapboHaT HaTpud — Na2COs, nepmaHraHat Kaams —
KMnOs, cynbng Hatpusa — NazS, xnopug ammonna — NH4Cl, xnopug Hukens — NiClz, HuTpat
anommHmns — Al(NOs)s, xpomata Kannsi — K2CrOa.

2. MepeuncneHHble pacTBOpPbl MOXHO pPa3fennTb Ha ABe TFpynnbl: MONOBMHA U3 HUKX

OKpallieHa B pa3/iMyHble LBeTa, APYrue GecLBETHbI:

OKpameHHble Heoxpamefmble
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CuSOq4 Na2COs3
KMnOg4 Naz2S
NiCl NH4CI
K2CrO4 AI(NOz)3

CocTaBUM TeopeTUYEeCKYH Ta6n|/|u,y, pacnonoXmse Mo ropnu3oHTaIN BeWECTBa, KOTOPLIE
HaM HY)XXHO ONpefenuTb, a MO BEPTUKaIM  AOMNOJIHUTE/NbHbIE peareHTbl. Ha nepeceyeHuun

KaXXgoro CTOﬂ6L|,a N CTPOKKN YKaXKEM ABMEHNA, KOTOPbIE Mbl Obl Ha6mo,u,anm npn cnMBaHUM 3TUX

pacTBOpOB.
AHannsmpyemble Na2COs3 NaxS AlI(NOz3)3 NH4CI
BeLlecTBa
Benbii ocagok YEpHbIi1 0caioK HeT BUAMMbIX Benbii
peakums la peakums 2a N3MEHEHUI TBOPOXMCTbIA
AgNO3
0CafloK
° peakuma 3a
§- BckunaHue lNosBneHwue HeT BugnmbIX HeT BugnmbIX
%c s pacTBopa 3anaxa N3MeHeHMi N3MeHeHui
é é H2.SOs4 | (Bblaensercs ras TYX/bIX UL}
S = 6e3 3anaxa) peakums 26
z_ ‘§E peakums 16
% s HeT BugnmbIx HeT BugnmbIx BenbIi ocafok NosBneHwne
z E N3MEHEHUI 3meHeHwit peakuwus 4a, 3anaxa
2 KOTOPbiii amMmaKa
= NaOH ncyesaet npu peakuus 36
fo06aBneHnn
n36bITka NaOH
peakums 46

ConocTaBuB MOMyYeHHY Tabnuuy C pe3ynbTaTaMu 3KCNEepPUMEHTa, NPUXOAMM K BbIBOAY,
4TO B NPOGMpPKax ¢ 6eCLBETHLIMU PacCTBOPaMM HAXOAATCA CleaytoLLMe BeLLecTBa:

— B TOW npobupke, rae Bbinan 6enbli ocanok npu gobasneHnn AgNOs, npu go6asneHnn
KUCMOTbI Bblaensanca ra3 6e3 ugeta M 3anaxa (Habntoganocb BCKMMaHWE), a Npu Ao6aBnieHnu
LWENOYM BUAMMBIX U3MEHEHUIA He Bbino, Haxoauncs p-p Na2COs (310 npobupka Ne _);

— B TOW Npobupke, rae Bbinana Y€pHbIA ocafok npu gobasneHnn AgNOs, npn go6asneHnn
KMCNOTbI ObIN1 3anax TyX/bIX UL, a Npu fo6aBneHMn LWENOYN BUAUMBIX U3MEHEHWIA He 6blno,

Haxopwuncs p-p NazS (3to npobupka Ne _);
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— B TOV npobupke, rae Bbinan 6Gefblii TBOPOXKUCTBIM 0Cafok npu gobasneHun AgNOs,
npun go6asneHnN WENOYM ObIN 3anax amMuaka, a Npu Jo6aBneHNN KUCTOTbl BUAUMBIX U3MEHEHWI
He 6b1no, Haxoauncs p-p NH4Cl (3To npobupka Ne _);

— B TO npobupke, rae Bbinan Oenbli ocafjok npu [fob6asneHnn NaOH, KoTopeblit
pacTBOPSA/CS B M30bITKE LWENOYM, a npyu Ao6aBNeHUN KUCNOTbl UM HUTpaTa cepebpa BUAUMbIX
M3MeHeHWIA He 6b1n1o, Haxoauncs p-p AI(NOz)s (3To npobupka Ne ).

Wtak: B npobupke Ne  Haxogutcs p-p Na2COs

B Npo6upke No _ Haxoautcs p-p NazS
B npo6upke Ne _ Haxogutcs p-p NHaCl
B npo6upke No _ Haxoautcs p-p Al(NOs)s

3. YpaBHEHUS peakLuii:

1a) Na2CO3 + 2AgNO3 = Ag2CO3d + 2NaNO3

16) Na;COj3 + H2S04 = Na;SO4 + CO,T + H,0

2a) NazS + 2AgNOs = Ag2SY + 2NaNO3

26) NaoS + H2S04 = HpST + NaxSO4

3a) NH4Cl + AgNO3 = AgCIN + NHsNO3

36) NH4Cl + NaOH = NH3T + H,0 + NaCl

43) AI(NO3)3 + 3NaOH = AI(OH)s{ + 3NaNO3

46) AI(OH)3 + NaOH = Na[AI(OH)4] nnm

AI(OH)3 + 3NaOH = Nas[AI(OH)s]

4. Hue npefnaraeTcs COOTBETCTBME OKPAacOK PacTBOPOB M HOMEPOB MPOGUPOK B OAHOM

M3 BapnaHTOB A/14 pacro3HaBaHUA.

Homep npobupku

Okpacka pacTsopa XeénTas 3enéHas rony6as 0T PO30BOW 0 P1ONETOBOWA

OKpacka BOAHbIX PacTBOPOB 06YyCnoBfieHa MPUCYTCTBMEM B HUX CNeAYHOLWMX WOHOB:
rony6aa — Cu?*, senéHas — Ni?*, »éntaa — CrOs>, OT po30BO/i [0 (P1OMETOBO — MnOg.
3TW 3HaHWUA NO3BONAKT YCTAaHOBUTb COAEPXXMMOE NPOBUPOK C OKPaLLEHHbIMW pacTBOPaMK:

Noe  —p-pKoCrOs, Ne__ —p-pNiClz, Ne_ —p-p CuSOs, No__ —p-p KMnOs.

1 BMeCTO «__» LIKOMbHWK MULLIET HOMEP NPOGUPKU, KOTOPbII Hanucan nabopaHT.
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CocTaBUM TEOPETUYECKYHD TabULLy, PACcMOIOXMUB MO FOPU3OHTANIN BELLEECTBA, KOTOPbIE Ham

HY>XHO onpeaenntb, a Mo BEPTUKaIN AONONHUTENbHbIE pPeareHThI. Ha nepecevyeHnn Kaxxaoro

CTOﬂ6LI,a N CTPOKWN YKeOKEM ABJIEHNA, KOTOPbLIE Mbl Obl Ha6mo,n,an1/| npn cnnBaHMM 3TUX PacTBOPOB.

AHannsmpyemble .
4 CuSO4 NiCl K2CrOq KMnOx
BellecTea
v S HeT BuanmbIX HeT BugnmbIX P-p nsmeHun HeT BugnMbIX
- =
S = é H2S04 N3MEHEHNI 3meHeHnI OKpacky N3MEHEHNI
I
=4 o
o S & Ha OpaH>XeBY!HO
2 S o
2 = ;E NaOH Bbinan ocagok | Bbinan s6n04HO- | HeT BUAUMBIX HeT BugnNMbIX
o " o v o
S CWHero ugeta | 3eNéHbl 0cafoK N3MEHEHUI N3MEHEHUN

MpuBeAeHbl HAGNIOAEHNS NPY CIMBAaHUW Pa3baBNeHHbIX PacTBOPOB.

Ecnm ncnonb3oBaTb KOHLEHTPUPOBaHHbIA pacTBop NaOH, To B M36bITKe 3TOr0 pacTBopa

pacTBopuUTCA CUHUI 0CafoK rmgpokcmnga megn:
CU(OH)Z +2 NaOH(Kqu) = Naz[CU(OH)A]

Kpome 3Toro, BO3MOXKHO M3MEHEHWEe OKPACKU pacTBopa NepMaHraHata Kams B LLEM0YHON

cpefie 3-3a Pas/oKeHus:
4MnO4™ + 40H™ = 4MnO4* + 2H20+0;

PacTBop NprobpeT&T cHayana TEMHYH0, NOYTK YEPHYHO, OKPACKY U3-3a CMELLEHWS 3eN1EHOr0

1 OMONETOBOrO, a MOTOM CTaHET 3eN1EHBIM.

5. YpaBHeHUs peakLuii:

2K,CrO4 + H2804 = K2Cr207 + K2S04 + H20
CuSO4+ 2 NaOH = Cu(OH)24 + Na,SOs4
NiCl2+ 2 NaOH = Ni(OH)24 + 2NaCl

Cucmema OYeHUuBAaAHUsA.

1.
2.

®opmynbl coneri no 0,5 6anna

COOTHeceHMe coseit No Npu3Hakam peakLinii

no 0,5 6anna

3anosniHeHue Tabnuubl ¢ HabnaeHusmK no 0,5 6anna
YpaBHeHus peakuuii no 1 6anny

CooTHeceHMe coneli no useTy no 0,5 6anna
3anoniHeHue Tabnuubl ¢ HabnaeHusamK no 0,5 6anna

YpaBHeHus peakuuii no 1 6anny

NTOIO:

0,5-8 =4 6anna
0,5-4 =2 6anna

0,5-12 = 6 6a1;10B
1.8 = 8 6an110B
0,5-4 =2 6anna
0.5-8 = 4 6anna
1.3 =3 6ana

29 daL10B
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9. Hcnoab3oBaHue y4eOHOH JHUTepaTypbl M HHTEPHET-pecypcoB NpPH IOATOTOBKe

IIKOJBbHHUHKOB K OJIMMIIHAAEC

Mpy noaroToBke Y4YacTHUKOB K LUKO/SIbHOMY W MyHUUMNaIbHOMY 3Tanam OnMmnuagbl

Ll,enec006pa3Ho MNCnosib30oBathb Cneayrouine HmxenpuseaeHHbIe NICTOYHUKNA:

1. YypaHos C. C., [embaHoBMY B. M. Xumnueckue onuvmnuagbl LUKOMbHMKOB. — M.:
3HaHue, 1979.

2. benbix 3. [. MpoBoAUM XMMUYECKYHO onumnunagy. — Mepmb: KHXHbBIA Muyp, 2001.

3. ApxaHrenbckasa O. B., XXupos A. U., EpemuH B. B., Jlebegesa O. K., Pewetosa M. /1.,
TepeHuH B. ., TonbkoB L. A. 3agayn BCePOCCUICKOM 0ONNMMMNabl LUKO/IbHUKOB MO XUMWK / NOA
pen. akagd. PAH, npog. B. B. JlyHnHa. — M.: 9k3ameH, 2003.

4. NyHnH B., TionbkoB W., ApxaHrenbckas O. Xumwus. BcepoccuiAickue onvmnuagbl.
Boin. 1. (Matb konew) / nog ped. akag. B. B. JlyHuHa. — M.: TpocselueHue, 2010.

5. lyHnH B., TiwonbkoB W., ApxaHrenbckad O. Xumus. Bcepoccuiickme onumnuagbl.
Boin. 2. (Matb Konew) / nog pea. akag. B. B. JlyHuHa. — M.: MpoceeLleHne, 2012.

6. BcTynuTenbHble aK3aMeHbl Y 0MMInagbl N0 XMMUK: onbIT MOCKOBCKOIO YHMBEPCUTETA.
Yu4eb. nocobue / H. KysbmeHko, B. TepeHuH, O. PbikoBa 1 gp. — M.: M3gatensctBo0 MOCKOBCKOIO
yHuBepcuTeTa, 2011.

7. CeutaHbko W. B., KucuH B. B., YypaHoB C. C. CrtaHAapTHble aJirOpUTMbl peLleHns
HeCTaHAAPTHbIX XMMUYECKMX 3afay: Yueb. nocobue /19 NOATOTOBKM K OIMMNNAAAM LLIKO/IbHUKOB
no xummun. — M.: Xumuuyeckuin akynbTeT MIY wum. M. B. JlomoHOocoBa; M.: BbICLUNiA
XUMuYecknii - konnemk  PAH;  M.: M3paTensCTBO  (DM3MKO-MaTeMATUUECKOW  UTepaTypbl
(PUBMATINT), 2012.

8. Hay4HO-MeToaNYecKunin XXypHan «XUMUS B LLKOSE.

9. SHumknonegua ans getent. — T. 17. Xumus. — M: AaHTa+, 2003.

10. leeHcoH M. Kak 1 noyemy nNpomcxofsT XMMUYECKMe peakuun. DNeMeHTbl XUMUYECKOIA
TEPMOANHAMUKN U KNHETUKN. — M.: N[ «HTennekT», 2010.

11. XayctkpodT K., KoHcTe6n 3. CoBpeMeHHbIN Kypc 06Lein xumun. B 2 T.: Mep. ¢ aHrn.—
M.: Mup, 2002.

12. Motanos B. M., TatapuHunk C. H. OpraHunyeckasa xummsa. — M.: Xumus, 1989.

13. OpraHunyeckasa xumus. B 2 7./ nop pea. H. A. TiokaBkuHoi. — M.: ipoda, 2008.

14. KysbmeHko H. E., EpémuH B. B., lNonkos B. A. Hayana xumun Ang nocTynarowmx
B BY3bl. — M.: JTabopaTtopus 3HaHWiA, 2016.

15. EpémuH B. B. TeopeTnyeckaa M matemaTnyeckad XUMUS [ANS LUKONIbHUMKOB. — M.:
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MLIHMO, 2014.

16. EpémunHa E. A., PbxoBa O. H. Xumus: CnpaBoYHUK LUKO/MbHMKA: Y4eb. nocobue. — M.:
M3paTenscTtBo MoCKoBCKOro yHusepcuteTa. 2014.

17. NMuenupiH A. 3., 3eiigman A. A. OyeHb HecTaHAapTHble 3adadv Mo Xumuu / Nog pes,.
B. B. EpémuHa. - M.: MUHMO, 2015.

18. AyHaeB C. ®., Xmypko I.T., KabaHoBa E.T., KasakoBa E. ®., KysHeuos B. H.,
dunmnnosa C. E., AueHko A. B. Bonpocbl 1 3agauv no o6uieii 1 HeopraHM4YecKom Xmmun. — M.:
KHWXHbI 1oM «YHuBepcuTeT», 2016.

19. TepeHuH B. U., Camopykosa O. J1., ApxaHrensckaa O. B., Angpu B. B., nbuH M. A.
3agaun aKCNeprMEHTa/IbHOMO Typa BCEPOCCUICKOM ONMMMMabl LLKOMbHUKOB N0 XMMWUK / Nog, pea,.
akag. PAH, npod. B. B. JlykuHa; ®oHg AHapes MenbHUYeHKo. — M.: Anbga MpuHT, 20109,

20. MI'Y — wkone. BapnaHTbl 3K3aMeHaUMOHHBbIX M OIMMMNMaAHbLIX 3adaHWid MO0 XUMUMK:
2019. — M.: Xvmuueckunin dakynster MI'Y um. M. B. JlomoHocoBa, 2019 (exerofHoe m3faHue,
CM. NpeablayLume rogpl).

Humepnem-pecypcoi

1. MeToanyeckui canT BCEPOCCUINCKOM onMmnuagbl LLIKO/IbHNKOB

http://vserosolymp.rudn.ru/mm/mpp/him.php

2. Pasgen «LLIKONbHbIE onvMmnunaabl no XUMUU» noptana «ChemNet»

http://www.chem.msu.ru/rus/olimp/

3. OneKTpoHHas 6KGMOTeKa Y4eGHbIX MaTepuanoB Mo XuMum nopTana «ChemNet»

http://www.chem.msu.ru/rus/elibrary/

4. ApxuB 3afiay Ha noptane «OnuMnuabl 414 LWKOMbLHUKOB»  https://olimpiada.ru/activities

5. Cailt «Bcepoccuiickas onnMnmnaza WKoMbHUKOB B . Mockse» http://vos.olimpiada.ru/
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NPUJIOKEHUA

IIpunoxenne 1.

®opMma 0J1aHKA 3aJaHUI

BCEPOCCUINCKAS ONMMMMUALA LUKObHVMKOB MO XUMUI
( DTAII)
TEOPETHYECKHII TYP

BO3pacTHasi rpynna Knacchbl)

Yeascaemvrii yuacmnux onumnuaowt!

Bam npeAcTouUT BbINOMHUTL TeOpeTUYecKue (MMCbMEHHbIE) 3afaHus.

Bpemsi BbINOMHEHMS  3afaHWiA  TEOPETMYECKOro Typa aKafeMMYecknx Yaca
(___ MUHYT).

BbinonHeHne TeopeTuyecknx (NMMCbMEHHbIX) 3afaHuii  LenecoobpasHo  OpraHM30BaTb
cneayroLmM obpasom:

— He Cnewla, BHMaTeIlbHO NpoYnTaiiTe 3aaHne, 0Co3HaliTe CyTb BOMPOCOB W OMpeaenuTe,
Hanbosiee BEPHbIN 1 NOJHbIV OTBET;

— OTBeYas Ha TEOPETUYECKMA BOMpoc, 06aymMainTe U CROPMYIMPYINTE KOHKPETHbLIA OTBET
TO/IbKO Ha NOCTaBMEHHbI BOMPOC;

—ecnm Bbl OTBevaeTe Ha 3afaHue, CBS3aHHOE C 3amOfHEHMEM Tabnuubl UAN CXEMb,
He CTapaliTeCb [eTaM3MPoBaTb WMH(OPMaLMIO, BMNWCLIBaTE TOMbKO Te CBEAEHUS WM [aHHble,
KOTOpble yKa3aHbl B BOMPOCE;

— 0c060e BHMMaHWe 06paTuUTe Ha 3afaHus, B BbINOMHEHUM KOTOPbIX TpebyeTca BbipasuTb
Balle MHeHVe C y4eTOM aHa/im3a CUTyauum WK MNOCTaBMEHHON MNpo6nembl. BHUMaTENbHO U
BAYMYMBO OMpefdennTe CMbIC/T BOMpoca W NOrMKy OTBeTa (NOCnefoBaTeNlbHOCTb M TOYHOCTb
n3noxeHms). OTBeyas Ha BOMPOC, Mpef/araiTe CBOM BapuaHT pelleHust MpPo6aeMbl, Mpyu 3TOM
OTBET JO/MKEH ObITb KPaTKUM, HO COAEPXKaTb BCHO HEOO6XOAMMYIO MHOPMALMIO;

— Mocne BbIMOMHEHWA BCEX MNPEANIOKEHHbIX 3afaHWii  ewle pa3 YAOCTOBEPbTECH
B NPaBWIbHOCTY BbIGPaHHbLIX BaMy OTBETOB U pPeLLEHNIA.

BbinonHeHve 3a4aHnii LienecoobpasHo opraHn3oBaTh CreayroLMm 06pasom:

— He cnewla, BHMMaTe/IbHO NPOYUTainTe 3afaHune;

— BbIAENNTE BOMPOCHI 3ajaHNA;
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— 3anuLInTe peLleHue;

— Mpogo/mKariTe, Takum 06pa3om, paboTy [0 3aBepLUEHNS BbIMONHEHNS 3afaHWiA;

— 1ocne  BbIMONHEHWA BCEX NPEANIOKEeHHbIX 3afaHWii  elle pa3  YAOCTOBEPbTECH
B MPaBW/IbHOCTU BaLLNX OTBETOB;

— ecim NoTpebyeTcA KOPPEKTUPOBKA NPEANIOKEHHOro Bamy pelleHuns, TO HenpasBubHbINA
OTBET 3a4epKHUTE, N HANULINTE HOBbIN.

Mpepynpexxgaem Bac, yuTo:

— Mpy oLeHKe 3afaHnin O 6a1N0B BbICTAB/AETCA 38 HEBEPHOE peLUeHWe U B Cny4ae, eciun

YY4aCTHMKOM NpPEeAI0>KEHO HECKO/IbKO DELIJEHI/II\/II N XOTA Obl 0AHO M3 HNX HEBEPHOE.
3aflaHne TeOpeTUYecKoro Typa CYMTaeTCA BbINO/IHEHHbLIM, ecnn Bbl BOBpeMsa caaeTe ero

Y/ieHaM XXHOpW.

MaxkcuMajbHas OlleHKa — 0aJL10B.
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MOJY.JIb 1

3AJJAHHUE 1. 3BeCTHO, UTO B Ka4yeCTBe paspbIXINTeNa ANna Tecta UCNO/b3YeTCA NMLLIEBas
coga (bvkapboHaT unu ruapokapboHaT HaTpus), TaK Kak B pe3ynbTare TEPMUYECKOro Pas/ioXKeHus
3TOr0 COEAMHEHUA N NPU B3aUMOLENCTBUN C KUCOTON 06pa3yeTcs ras, paspbIXsioLmin TecTo.
B kavectBe KWCNOTbl MOXET ObITb, Harmpumep, MEL, umewowui pH<7. HanuwwuTe ypaBHeHWs
YNOMSIHYTbIX peakuuid. YpaBHEHVE peakuuu C KUCMOTaMW HamnuwuTe B MONEKY/SPHO-NOHHOM
(hopme, UTOObI He MucaTb BCe KUC/OTbI, KOTOPbIe MOTYT BCTPeYaThbCs B MPOAYKTAX NMUTaHNUS.

Kakne ewg Bewectea MOryT ObiTb WCMOMb30BaHbl (MCMOMB3YKOTCA) B KayecTse
paspbixnuTeneil. MNpuBeguTe MpYMep Takoro BeLLecTBa, OOOCHYTe CBOM Bbl6GOP, HanMWWTe
ypaBHEHWe peakuuid, KOTOpble MOryT MPOTeKaTb NPy B3aMMOAENCTBUM C KAC/IOTaMU U HarpeBaHUw.

Maxcumanvuwiii 6amn — 10.
3AJTIAHME 2. NMpy nponycKaHUK napoB BOAbl Yepe3 OKCUA, KanbLMs mMacca peakLMOHHOM
CMecK yBennymuiach Ha 9,65%. OnpeaennTe NPOLEHTHBbIN COCTaB NOMYYeHHON TBEPAOI CMECH.

Maxcumanvuvii 6arn — 10.

Maxcumanvroiii umozosviu 6aun — 20.
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IIpunoxenne 2.

dopma 0;1aHKA OTBETOB

TUTYJIbHbBIN JIUCT

BCEpOCCI/If/JICKaFI o/inMrnnaga LLKOJ/IbHNKOB aTan

3anosnHsaeTca MEYATHBIMY BYKBAMMW yepHUIamMmy YHepPHOTO WM CUHEro LjBeTa Nno o6pasuam:

EIB[FAJEPK[3[U[K|A|M|H[O|N|P|C[T|Y|®|X|UfU|WW|Bb|blfb|2|O|A[@[8]9],

A
A

o
~
o

BI|C|DIE|F|G[H| I [|J[K|]LIM[N]JO[P[QIR[S|TJU[V|W|X|Y]Z]|1]|2]3]4]5

weer [ [T TTTTTTTTTTITTITTTTTT] wnsee 1]

D P YYHACTHUKA

D AMUITVA

nvMis1

OTYECTBO

JIOKYMEHT, y10CTOBEePSIIOIMii JIMYHOCTH I'paxkaaHcTBO
ﬁcsm,queanTBo 0 POXKAEHUN I:InacnopT Poccuiickas ®epepaums
cepus | [ [ [ [ ][] wowep [ [ T TTTTTT]  [Crwoe

JlaTa poxaeHust | | || | || | | | |

JomaluHunii TenethoH y4acTHUKa + 7
Mo6unbHbIV TenetoH yyacTHMKa + 7
ONIeKTPOHHBI afipec yyacTHMKa | | | | | | | | | | |

MyHuuunanntet |

CoKpalleHHoe HavMeHoBaHWe 06pa3oBaTe/lbHOM opraHnsaummn (LUKOJb)

CaeaeHMsI 0 Mearorax-HacTABHMKAaX

1. Pamwunma

[ZIVE]

OT4ecTBO
CoKpallleHHOe HanMeHoBaHWe 06pa3oBaTe/lbHOM opraHm3aumm (LUKOJbl)

2. ®amunms

[ZIVE]

OT4ecTBO
CoKpallleHHOEe HanMeHoBaHWe 06pa3oBaTe/lbHOM opraHu3aumm (LLUKOJbl)

JInyHasa noAnuck yyacTHMKa Bce nons o6a3atenibHbI K 3anoiHeHUIO!
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O1aHK omeemos

3AJIAHME 1.
3anuwunTe ypaBHeHVe TEPMUYECKOTO Pa3foXeHWs CoAbI:

Peakuum cofbl C KUCO0TaMy B MOHHOW hopMe:

MpviBeAMTE NPUMEp APYroro PaspbIXUTENs Ans TecTa, OTBET 060CHYMTE:

3anuwmnTe YPaBHEHNE TEPMUYECKOI O Pa3IoXKeHNA, NPEN/I0OXKEHHOI0 Pa3pPbIXNTENA:

3anuwnTe ypaBHeHWE peakLmn NPeaIoXKeHHOro paspbIXanTens ¢ KUCI0TaMu:

Oyenounvie bannvl: makcumanvholil — 10 6annos; paxmuueckuii — oannoe
Toonucu unenos sncropu

3AJIAHUE 2.
3anuiunTe He06X0aMMble YPaBHEHUS XUMUYECKMX peakLiniA, NpuBeanTe BCe HE0OX0ANMble
BbIUMCNEHVS:

OTBeT:

BemrecTBo MaccoBas 10, %

Oyenounvie banvl: maxcumanvrolil — 10 6annos, gpaxmuveckuii — oannos.

Iloonucu unenog xcropu
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IIpunoxenne 3.

KpnTepnn M MeTOJANKA OlleHNBAHHUS BBINMOJHEHHBIX OJJUMIIHATHBIX 3aJaHUM

BCEPOCCUWCKASA OIMMMALA LLUKO/TbHUKOB MO XMW
NMPEAMETHO-METOANYECKAA KOMWCCUA

KPUTEPUU N METOJIUKA OIIEHUBAHUS
BBINIOJTHEHHBIX OJJUMITHA THBIX 3AJJAHAM TEOPETUYECKOI'O TYPA

BO3PacTHOM rpynnsl (___ KJacc) JTana BCEPOCCUICKON OJTMMIIUAABI

INKOJbHUKOB 110 XUMHMH

2021-2022 y4yedHblii roa
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Mo TeopeTUyeckoMy Typy MaKCMMa/bHasi OLEHKa pe3ynbTaTOB Y4yaCTHMKA BO3PacTHOM

rpynnbl Knaccbl) OnpeaensieTcs apuMeTUUEcKo cymmoli Bcex 6anioB, MOMyYeHHbIX

3a BbIMO/HEHNE 38,D,aHI/IVI N HE AO0/MKHa MPeBbILLAaTh 0aJ1J10B.

MOAVYJIb 1
3AJIAHHUE 1.
1. | Peakuusi TepMHY€CKOr0 Pa3Jio;KeHHs THAPOKApPOOHATAa HATPUS 2 dana
2NaHCO; ——> Na;COs + H20 + COxt
2. | Peaknum coabl ¢ KHCJI0TAMH B HOHHOI dopme: 2 dasL1a
Auccoumalmsa coflbl B pacTBoOpe:
NaHCOs + aq — Na*aq + HCO3 g
peakuusa ¢ akBaTUpoBaHHbLIM NPOTOHOM U/ NOHOM TUAPOKCOHUS:
HCO3™ + H* - HyO + CO2t unn HCO3™ + H3O* - 2H,0 + CO21
3. | O6oCHOBaHHbI BbIGOP BeLLecTBa 2 f6aj1a
cnepyeT obpalaTe BHYMaHWe He TOIbKO Ha ra3oBblAeneHne, HO U
Ha MPUrogHOCTb NCMO/Mb30BaAHWUSA NPEA/IOKEHHbIX BELLECTB B MULLY
Ouenueaemcs 1100601t 000cHo6annbLIl 6apunam!
4. | Peakuuns TepMUYECKOro pasnoXeHNa NpeasioKeHHOro paspbIXnTens 2 pannia
BEPHO 3anuncaHHbIe peakLnn pas3noXKeHns BELLLECTB, AaXKe He 0YeHb
MPUroAHbIX B MULLY, OLleHMBaKOTCA B 1 6ans, ecnv Npy 3TOM BblAenseTcs
ras
5. | Peakuua NpofyKToB Auccoumaumm NpesnoXXeHHOro paspbixnmrens 2 pannia

C NPOTOHOM UNN TUAPOKCOHUEM

BEPHO 3anMCcaHHble peakLymn BeLeCTB, AaXe He 04eHb NPUTOAHbIX

B NULLLY, OLeHnBaroTCcA B 1 6ann, ecnu npwn 3TOM BbIAENAETCA ra3

Ouyenka 3ad0anusn. MaxcumanvHas oyenka 3a npasuibHo 8blnoaHeHHoe 3adanue — 10 d6annos.
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IIpunioxenue 4.

Ilepuoauyeckas cucrema djiemenToB JI. M. MenaeineeBa

1 2 3 | 4 5 | 6 | 7 | 8 | 9 [ 10 | 11 | 12 | 13 [ 14 | 15 | 16 17 18

1 1 2
H He
1.008 4.0026

2 3 4 5 6 7 8 9 10
Li Be B C N ) 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

41 19 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
39.098 | 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

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 | Xe
85.468 | 87.62 | 88.906 91.224192.906 | 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

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 Tl Pb Bi Po At Rn
132.91|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 |**| 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 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
ol 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]
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Ipunoxenne S.

3JIeKTp0XHMH‘leCKl/Iﬁ P Haleﬂ)KeHHﬁ METaJJI0B. PaCTBOpI/IMOCTL co.neﬁ, KHCJIOT U OCHOBAHMI B BoJe

JIeKTPOXUMHUYECKHH Psil HANPSIKEHU MeTAJJIOB

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,

PacTBOpUMOCTB coJ1€ii, KNCJIOT U OCHOBAHMII B BOJIe

Pd, Au

(H), Sb, Bi, Cu, Hg, Ag, Pt,

dHNOH

KaT/OH

OH-

NO3~

i

@)
|

Br-

S*

SOs%

S04%

o)
9
i

SiOsz%

PO43~

CHsCOO-

H+

I

NH4*

K+

Na*

U|TO|

O|(o| |

Ag*

Ba?*

Ca*t

Mg?*

o o o

Zn*

TU|0|O|T|I| ol

TIT|IT|IT|XIT|(XT|9|v|lv|lo

Cu®

Co?*

ITIT|T|ITZ|Of!

v|u|lLZ|<Z|T|<Z|v|o|o|o|T

IT|IIT|IT|(IT|IT|T|T|(©OlOoloo

Il

Hg?*

PbZ*

Fe?t

O I|I|O|!

Tz T|T|IZ|<Z|o|T|o|o|lo|lo

) o

) e

Fe**

Al¥*

Cr3*

Sn?*

Mn?*

IT|T|T|T|xTT| !

U|U|U(U|U|U(0U|U(TU|U| (U0 TT|T0|TT|TO

©O|I| oo ololI|l

U|o|o|v|v|v|<|v|v|U|v|v|o|lu|I|o v oo

©|o|v|o|o|v|Z|<Z|v|lUv|Uv|o|U|U I|ol ol Tlo

»|<| |||

H
H

H

U|v|o|v|v|lou|I|o ool oolIT||o o olo

I|I|IT|I|IT|IT|IT|IT|I|IT|IT|IT|IT(IT|IT|v| vl

aeiincimviinviinviinviinviinviinviinviinvlinviipviinviinvipviinviinvlne)

P — pactBOpUMO

M — masiopacTBopumo (< 0,1 M) H — HepacTBOpuMO (< 107 M) — He CyLLECTBYET UM pasnaraeTcs BOAON.
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