METOJIUYECKUE PEKOMEHJALIUU
MO MPOBEJEHMIO IKOJLHOI'O U MYHUIIUIIAJIBHOT'O DTAMIOB
BCEPOCCHUICKOI1 OJTUMIHUAJIbI IIKOJIBHUKOB [0 XUMUU
B 2020/21 YYEEHOM I'OJ1y

MockBa

2020



Pexomenpanuu [ IIKOJBHOTO W MYHULMIAIBHOIO 3TAanioB BcCepocCHUICKON OJMMIIMAbI
MIKOJIBHUKOB 10 XxuMuu B 2020/2021 yueGHOM Troay yTBEp»AEHbI Ha 3acenaHuu LleHTpaabHOi

MIPEAMETHO-METOAMYECKON KOMUCCUU TI0 XUMuH (TTpoTokoi Ne 3 ot 17.07.2020 1.).

CocraBuTenu METOANYECKUX PEKOMEHIAIIHA:

Apxanrensckas O.B., lomxenko B. /1., Kanmbiko C.H., Jlynun B.B.



COJEPKAHUE

1. OOIIME TTOTOTKEHIIS «..vvvvvveeeeeeeeieistarereeeeeeesesssaseeeessesessensssaseesssessssssssrssssessessemssssssssssesessmmssssseseees 4

2. COCTAB YUACTHHKOB ....cceeeuvtteeesuuureeeanuseeeesasuseeeessassseesssssseeessssseessssssseessssssseesasssseesssssseesssssseeesanns 5
3. Meroaudeckue pEeKOMEHJIAIMH 110 pa3pabO0TKe 3aJaHUi IIKOJIBHOTO U MyHHUITUIIATLHOTO

121 1 (0) : RPN 6

3.1. [IpuHIMIIBI COCTABACHUS OJTUMIHUATHBIX 3ATAHUM ..eeeevuvvrreeriiieeeeriireeeeniireeesnireeessnnsreeennans 6

DY) (0):37 8 WX 07000807 010503 0. Qe T: Vi b - (RN 6

3.2. MeTtoauyeckue TPEOOBAHUS K OJTMMITHATHBIM 3ATAUAM .....vveeevveeeereeesreessreesnseesssseeessseeens 8

POIITEHIIE BAIAU «..eeveneeeeeee e e e e e et e e e et e e e e e e e e e e e e s e eeaaereeeeaeeeeanaanaes 8

CHCTEMA OIICHUBAHH ........coovvueneeneeeeeeeieieieeeeeeeeeettaeaaesessestassransesseesssarnnseseseseesnnns 9

3.3. [IpumepHas TemMaTHKa 33JaHUH IIKOJIBHOTO M MYHUITUTIAIBHOTO 3TAIIOB......eeveeenveeeeenens 9

JITS YUAIIMIXCS 58 KITACCOB ...eeuvieeiiieeeiiieeeiite et e ittt et et eit e et e st e e s e e e sabeeeeaeee s 9

CoaeprxkaHue OJTUMITMAHBIX 3a1aHUM IS ydanuxcst 9—11 KIacCoB ........cceeveeenneee. 10

3.4. Ilpuainsl GopMUPOBaHUS KOMILIEKTOB OJTMMITHATHBIX 3aJAHUM ..eccvvveeeerreeeereeenveeeenennn 11

3.5. Metoaunka OLeHUBAHUS BBIITOTHEHHBIX OJTUMONATHBIX 3A0AHUIM ..ueeeeeeeeeeeeeeeeeeeeeeeennnnns 12

4. Onucanue HEOOXOIUMOI0 MaTEePHATBHO-TEXHUYECKOTO 00€CIIeUeHHUs JIJIsl BBITOJHCHHS
OJIUMIIHAAITHBIX BAIAHIIIL «..cevvneeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeaeseeeeneseeeeneseeeenreeaanereeenneseeeenaareeeenaanaes 12
4.1. [lepedyeHb cIpaBOYHBIX MATEPUAJIOB, CPEJCTB CBSI3U U AJIEKTPOHHO-BBIYMCIUTEIBbHON

TEXHHMKH, Pa3pPEIIEHHBIX K UCIOJIB30BaHUIO BO BPEMs IPOBEICHUS OJUMIIUABL ............. 13

S TIPHMEPBI BAMAU ...ttt ettt 13

5.1. Ilpumepsl 3a71a4 ¢ pa3BEPHYTHIMHU PEIICHUSMH U CUCTEMON OLIEHUBAHHUS .......ervveneeennennee. 13

7201 L £: N LR 13

72V 1 L £ 150 TP 14

721 1 ¢ £ G TR 15

3a1aua 4 (IKCTIEPUMEHTAITBHBIM TYP) c.veeuveereereeieriienieetenieenteentesieesseenseesesseensesnesneens 18

5.2. ITpumMepbl 3a1aHUH (0€3 PEILICHMI) ....cvververuiinriiteeieniienieeteee ettt er et nneeaees 24

HEOPTaHMUECKAT XHMUS ...cc.evviiiiiiiiiiiiiiiie ettt st 24

OPTaHUUECKAST XM .....eeuvveeureeiieenteenieeeneeeeeeeseesneesseessneesseesaseenseessneenseesseesseessneenses 26

DUBUUECKAT XHMUSL «.ceeeneerreeeeuiireeeanineteeaaiseeeeseutteesasseteessasseeessssssseessssstesssnmseeesssseees 29

OKCTIEPHMEHT .....c.eteenireeuteeiteeutee sttt eteesitesaeeseseesseesane e bt eeene e st e saneebeeeaneeseesateesnneenneennns 31

5.3. BaTAHUS JIIIT 58 KITACCOB ... .eieittvuuuieeeeeeeeettteeeeeseeeettaaeneseseseeesssannssesssesssamnssesesesssmmnns 32
5.4. Cnucok nuTepaTypsl, MHTEPHET-PECYPCOB U IPYTMX UCTOUYHUKOB JIs UCIIOJIb30BaHUs

IIPU COCTABJICHUH 3aJTaHUH MYHUITUTATTBHOTO DTAIIA «.couveerenreenrenirenieenteenrenseenseneesseenseennes 36

6. KorTakTbl 0TBeTCTBEHHBIX JIUIL B LITIMEK ..., 38

Ipunoowcenue 1. lleprnonnueckas cucrema Jl. . MEHACITIEEBA. .........eevuiieriiieiniieeniieeeieeeeiee e 39

Ipunoowcenue 2. JNEKTPOXUMUYECKUI PsJ] HAIPSLDKEHUH METaIIJIOB.
PacTBOpUMOCTB COJIEH, KHUCTOT M OCHOBAHMM BOJIE ..cevveenveeereenieennreeeeenreeninenns 40
Ipunoocenue 3. Ilpumep 3asiBIE€HNS yYaCTHUKA HA ANEJUISILIMIO U IPOTOKOJIA JKIOPH ......eeenee... 41



1. OBIIME ITOJIOXKEHUA

Opranuzanys U NPOBEACHUE IIKOJBHOTO M MYHMIMIIAJBHOTO 3TAlOB BCEPOCCUMCKON

OJIMMIIMaAbl IKOJIBHHUKOB IIO0 XHMHHN (z[anee — OJ'II/IMHI/Ia,I[a) OCYHICCTBIIACTCA B COOTBETCTBUU

c aktyasibHbiM  [lopsnkom mpoBeaeHus onumnuanbl (opuka3z  Ne 1252  MwuHucrepcrBa

obpazoBanusa M _Hayku Poccuiickoii Pemepamuu or 18 mogbps 2013 r., mpukas Ne 249

Munucrepersa obpasoBanusa M Hayku Poccuiickoit @enepauuu or 17 mapra 2015 r., opukas

Ne 1488 MunucrepcrBa o0OpasoBanus 1 Hayku Poccutickont Peneparmu ot 17 nexabps 2015 r.,

npuka3 Ne 1435 Mununcrepcrsa obopasoBannsa U Hayku Poccuiickont @enepanuu ot 17 HOs0ps

2016 r, npukaz3 MwunucrepcrBa npocsertenus Poccutickoii @enepanmum ot 17 mapra 2020 r.

Ne 96).

HpI/I MMOATOTOBKEC K IMPOBCACHUIO HIKOJIBHOTO U MYHUIIUIIAJIBHOT'O 3TAallOB BCCpOCCHfICKOfI

onuMmmuaasl mWKoIbHUKOB 2020/21 yuyebHOro roga HeoOXOauMO Y4YUTHIBaTh [locTaHoBiIEHUE

['maBHOTO TOCYIAPCTBEHHOrO caHuTapHoro Bpaya Poccuiickoii @eneparmu ot 30.06.2020

r.Ne 16 «OO6 vyrTBepAeHUM caHuTapHo-3nuaemuonorndyeckux nopasuin CIT 3.1/2.4.3598-20

«CaHUTapHO-PIINACMHUOIOTHYCCKHIE TDe6OBaHI/I$I K_YCTPOMCTBY, COACPKAHMIO U OpraHU3aIuU

Da6OTI>I O6DaSOBaTeJ'IBHBIX OpraHu3alMi U APYTUX 00BEKTOB COLIMAJIbHOM I/IHd)DaCTDVKTVDBI JJIA

IeTel U MOJIOJEXKH B YCIOBUIX PACIIPOCTPAHEHUI HOBOU KopoHaBupycHoi nadekuuu (COVID-

19)» (3apeructpupoBad  03.07.2020 r. No58824). B CcOOTBETCTBUHM C YKa3aHHBIM

[TocranoBnennem 1o 1 stHBapst 2021 r. 3ampemiaeTcsi MPOBEACHHE MAaCCOBBIX MEPONPUATUIN
(myHkt 2.1). B cBsA3M C 3TUM HEOOXOAMMO NPEAYCMOTPETh MPH OPraHU3alMK IIKOJIBHOTO U
MYHHULIMIIAJIBHOTO O3TAallOB BO3MOKHOCTH NPOBEJCHHS OJHMIIHAABI € HCIOJb30BAHHEM
HH(POPMANMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOI M.

IkoAbHBIA U MYHUIIMTAIBHBIN ATaMbl OJUMIIMA/IBI IO XUMUU JUISI CTAPUINX BO3PACTHBIX
napaiujeneil JkenaTellbHO IMPOBOJUTH B JiBa Typa (TEOPETHUECKUH M HKCHEPUMEHTAIbHBIHN)
B CPOKH, yCTaHOBJIEHHbIE llopsakoM INpoBeneHHs BCEPOCCUMCKOW OJIMMINAABI IIKOJbHUKOB.
Yuacmnuxu onumnuaoer donyckaromcs 0o écex mypoe, pe3yibmamvl Nepeo2o0 mypa He Mo2ym
CTYACUMb OCHOBAHUEM OJIsL OMCMPAHEHUs Om OanbHeliue20 yuacmus 6 onumnuade. KOHKpeTHbIe
CPOKM M MECTa IPOBEAEHHUS IIKOJBHOTO M MYHHULUIAIBHOIO 3TAallOB OIPENEISIOT OpraHbl
MECTHOTO CaMOYIIpaBJIEHUs, OCYILECTBIIAIONINE yIpaBieHHe B cdepe obOpazoBanusa. Cpok
OKOHYAHHUS MIKOJBHOTO JTama He IMo3aHee 1 Hos0ps, MyHUIIUMIIAILHOTO — 25 mexaops.
JXenarenbHO MpoBeEHHE IIKOJIBHOIO 3Tala B OKTAOpE, MyHUIUNAILHOIO B HOSIOpe, 4yTOOBI B
nexabpe MOKHO OBLIO HayaTh MOJTOTOBKY YYAaCTHUKOB K PETHOHATIBLHOMY JTaIly.

JUTUTETbHOCTh TEOPETHYECKOro Typa cocTaBisgeT He Oosee 3 waca 55 MuMHYT,

a OKCIIEPUMEHTAILHOTO Typa — He Ooiee 2 acTpoHOMHUYecKHX dYacoB. Ecim mpoBeneHme
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AKCIIEPUMEHTAIBFHOTO Typa Ha IIKOJLHOM 3Tare HEBO3MOXKHO, TO B KOMIUICKT TEOPETHIECKOTO
Typa BKJIIOYAeTCs 3a7a4a, TpeOyroast MbICICHHOTO SKCIIEPUMEHTA.

OnuMnuamHeid TYp BKIIIOYAET B ce0sl HEMOCPEICTBEHHO MTPOBEACHNE COPEBHOBATEIHLHOTO
Typa B O4HOH (popme, mudpoBaHue, MPOBEPKY pPEIICHUI YYAaCTHUKOB, NemU(ppOBAHKE, ITOKA3
paboT, aneusAIuIo Y4aCTHUKOB | MOJIBEACHNUE UTOTOB.

W3menenne GayjioB mociie MPOBEPKH BO3MOXKHO TOJIBKO B Xoje ameuiinuu. Ha mokasze
paboT 3ampeneHo U3MeHITh OailIbl. Jlaxke B cilydae TEXHUYECKHUX OINIMOOK M3MEHEHHE 0ajlioB
NPOM3BOJIUTCS HAa OCHOBAHMU COOTBETCTBYIOIIETO aKTa 00 amneluIsIiMU, COCTaBJICHHOTO
B CBOOOIHOM (hopMe M MOAMMCAHHOTO WICHAMH aNeJUIIIIHOHHON KOMUCCHUU.

[Ipu Hecornmacum C OIEHKOW YYaCTHUKH OJUMIIHAJBI JOJDKHBI B MHUCBMEHHOW (hopMme
NoJaTh B JKIOPU 3asBJICHHE Ha aleUIIUI0 O HECOTJaCHMHU C BBICTABICHHBIMHU Oajiamu

¢ 000CHOBaHHEM (IIpunoatcenue 3) PaCCMOTpeHI/Ie areJusuuy NpoBOAUTCA € YIaCTUEM CaMOI'O

Y4aCTHHKA  OJIMMITMAbI. IIo pe3yjibTaTtaM paCcCMOTPCHUA alCiisiguu O  HECOIJacuu
C BBICTABJICHHBIMU OaJlIaMu JKIOpU HOPHUHUMACT PCUHICHUC 00 OTKJIOHCHHUU arncJsnun 1
COXpAaHCHHUHN BbICTABJICHHLIX 6anaoB Wik 00 YAOBJICTBOPCHUUN allCJUIAIUN W KOPPEKTHPOBKE

6amioB (IIpunoxcenue 3). llpouenypa pacCMOTpEHHUs aneUIALUM YyYaCTHUKOB OJIMMIIMA[IbI

pa3zpabarbiBaeTcsl MPEAMETHO-METOJUYECKMMH KOMMCCHUSIMHM U YTBEPXKAAETCA OpraHoM
MECTHOI'O CaMOYIIPABJIEHNUS, OCYILECTBISIOUINM YyIIpaBieHue B cepe 00pa3oBaHusl.
TpeGoBanuss K OpraHu3auMyd W MPOBEAEHHUI0 IIKOJIbHOI0 M MYHHIUNAJIBLHOIO
3TANOB  OJUMIHAAbLI  Pa3padaTbIBAIOTCI € YYETOM  AKTYaJbHBIX [OKYMEHTOB,
PerJIaMeHTHPYIOIIUX OPraHU3AlMI0 W NPOBeJCHHE OJUMIHAABI, A TaK/Ke HACTOSIIHUX

METOANYECCKHUX peKOMeHHaHHﬁ.

2. COCTAB YYACTHHUKOB

B mxonpHOM 3Tame onummuaabl Ha JOOPOBOJIBHONW OCHOBE MPUHUMAIOT y4acTHE BCE
Kenaromue, oOydatomnecs B 5—11 kiaccax. YYacTHHKHM IIKOJIBHOTO dSTama BIPaBe pellaTh
3a7iaHus U151 00JIee CTapIInX Hapaienei.

B MYHUIOUIIAJIBHOM 3Tall€ OJUMITMAAbl IPUHUMAIOT Y4aCTUC!

- YYacTHUKH IIKOJBHOTO JTama, HaOpaBIIe HEOOXOAMMOe KOJIHMYEeCTBO OallioB,
YCTaHOBJICHHOE OpPraHOM MECTHOTO CaMOYIPAaBIIEHUS, OCYIIECTBISIONINM YIIpaBICHHE B cdepe
o0pa3zoBaHus;

- moOeauTeny U MPU3EPHI MyHUIIUTIAIIEHOTO 3TAla OJMMITHAIBI TPEABLAYIIEro Y4eOHOTO
rojia, MpoJOJDKaloMe oOyueHHe, KOTOpbIe BIIPaBe BBINOJIHATH 3aJaHus A Oosee crapiien

napaieny.



BBI60p napauicin SABJIACTCA OKOHYATCIBbHBIM MW COXPAHACTCA Ha BCEX MOCICAYIOIIHX

oTallax OJHMMIInaabl.

3. METOJJUYECKHUE PEKOMEHJIAIIUU 110 PASPABOTKE 3AIAHUM
MKOJIbHOI'O U MYHUIIUITAJIBHOTI'O 3TAIIOB

3.1. [IpyHIUNBI COCTABJIEHHUS OJTUMIIUATHBIX 3aJaHUI

3a)1aH1/m OJIMMIIMAZIbl MIKOJIBHOTO KW MYHHUIUIAJIBHOI'O J3TallOB HAOJKHBI ObITh

OPUTHHAJTbHBIMH (pa3pabO0TaHHBIMU METOAMYECKUMU KOMHUCCUSMU COOTBETCTBYIOIIETO ITAMa).
3a OCHOBY MOTYT OBITh B3AThI 33/IaHHsI OJMMITHA]] TIPOILIBIX JIET, OIYOJIMKOBaHHBIE B COOPHUKAX
M HA HWHTEpHET-TopTajgax (CM. CIHCOK JHTEpaTypbl, HHTEpPHET-pecypcoB). Jlomyckaercs
3aMMCTBOBAaHME 3374 WJIM 3JIEMEHTOB 3a7a4 MPH yCJIOBUHU, YTO YHMCIIOBBIE 3HAUYCHHUSI, IPUPOAA
AHUOHOB WJIM KaTHOHOB (TaM, IJie OHU HE BaKHbI) OyAyT M3MEHEHBI, 3a/laya JO0JDKHA UMETh
pelleHre, He MPOTUBOpeYaIliee 3JpaBOMY CMBICITY.

[Ipu pa3paboTke OJMMIIMAAHBIX 33]a4 BaXKHYIO POJIb UTPAIOT MedcnpeomMemusle Ces3u,
IMOCKOJIBKY CCrogHs HCBO3MOKHO HNPOBOJUTH ITOJHOLCHHBIC HCCIICAOBAHUA TOJBKO B OI[HOI\/'I
obnacTu Hayku, HeW30eXHO OyIyT 3aTPOHYTHI CMEKHBIE TUCIHUIUIMHBI. 3HaHUA TO (u3MKe,
OMOJIOTUH, TEONIOTUH, Teorpaduu U MaTeMaTUKe MPUMEHSIOTCS B PA3IMYHBIX 00ACTAX XUMUHU.
Taxue MCKIIPCIMETHBIC 3a/1a4r ITOKA3bIBAIOT TCCHYIO B3aUMOCBA3b CCTCCTBCHHBIX HAYK.

OnumnuagHas 3ajada — 3TO eAMHOe lenoe. B He€ BXoauT ycJjioBHe, pa3BEépHYTOe

peuieHue, CucreMa OucHuBaHuA.

YciaoBua 0JJHUMIAATHBIX 32124

YcnoBus ONMUMIMATHBIX 3a7ad MOTYT OBITh COPMYTUPOBAHBI MO-PA3HOMY: YCIOBHE
C BOIIPOCOM WJIM 3aJlaHME€M B KOHIIE (TIpH 3TOM BOIIPOCOB MOXET OBITh HECKOJIBKO); TECT
¢ BEIOOPOM OTBETA; 3a7a4a, B KOTOPOM TEKCT YCIOBHS MPEPHIBACTCSA BOMPOCAMH (TaK 3a4acTyro
CTpPOSITCS 337a4d Ha BBICOKUX YPOBHSX OJUMITHAJIBI).

OnumnuangHele 3aaud MO0 XUMUUM MOXXHO pa3[eiuTh Ha TPU OCHOBHBIE TPYIIIBI:
KaueCTBEHHBIC, PAaCUETHBIC (KOJIMUYECTBEHHBIC) U DKCIIEPUMEHTAILHEIE.

B kauecmeennvix 3a0auax moxer motrpeOOBaThCSA: OOBSICHEHHE SKCIICPUMEHTAIBHBIX
dakToB (HampuMep, W3MEHEHHE IIBETa B pE3yJbTaTe pEaKkllih); paclo3HABaHWE BEIICCTB;
MOJIy4YeHUE HOBBIX COEIMHEHUM; MpeJICKa3aHhe CBOMCTB BEIIECTB, BOZMOXHOCTH MPOTEKAHUs
XUMUYECKUX PEaKIUii; onrcaHue, OOBICHEHHE TEX WJIM WHBIX SIBIICHUW; pa3feieHHe cMecei

BE€IICCTB.



Krnaccudeckoit ¢opmoii KadecTBEHHOW 3aJauu  SBISCTCS 3aJaHHE CO CXEeMaMu
(uenmoukamu) npeBpaieHuii. (B cxemax crpenku MOryT OBITH HalpaBlieHbl B JIOOYIO CTOPOHY,
MHOTJa J1axe B 00€ CTOPOHBI (B 3TOM Ciy4yae Ka)XJIOW CTpeJKe COOTBETCTBYIOT JIBa Pa3IMUHBIX
ypaBHEHHUA peakiuii). CxeMbl IpeBpaIleHuid BEIECTB MOXKHO KIacCU(PUIMPOBATH CIEAYIOLUIUM
o0pazoM:

1. Tlo oObekTam:

a. HEOpraHUYECKHUE;

b. opraHuveckue;

C. CMEUIaHHBbIE.

2. Tlo d¢opme memodku (CXeMbl MOTYT OBITh JIMHCHHBIMH, pPa3BETBICHHBIMU,

AKJIMYESCKUMHU ).

3. Tlo o0BEMy U THIY IpeOCTaBICHHONW HH(OPMALINN:

a. Jlanbl Bce BemecTBa 0€3 yKa3aHUMN yCIOBUN MPOTEKAHUS PEAKIIHA.

b. Bce wunm Hekoropele BemiecTBa 3amu@poBaHbl OykBamMu. PasHbie  OyKBBI
COOTBETCTBYIOT Pa3HbIM BEIIECTBAM, YCIOBHS MPOTEKAHUS PEAKIIUi HE YKa3aHBbI.

c. BemectBa B cxeMe MOJHOCTHIO WJIM YAaCTHYHO 3alu(poBaHbl OyKBaMHU M YKa3aHbI
YCIIOBUS IPOTEKAHUS PEAKIIMIA UITH PEareHThI.

d. B cxemax BMecTO BEIIECTB JaHbl JJIEMEHTHI, BXOJSILIME B COCTaB BEIIECTB,
B COOTBETCTBYIOIIMX CTETIEHAX OKHCIIEHUS.

e. CxeMbl, B KOTOPBIX OpraHMYecKHe BellecTBa 3amudpoBaHbl B BUae OpyTTo-hopmy.

Hpyroit gopmoii KaueCTBEHHBIX 3aJay SBJSAIOTCS 3a7auyd Ha OMUCAHHE XUMHYECKOTO
HKCIEPUMEHTa (MBICIIEHHBI JKCHEPUMEHT) C YyKa3aHMEM YCJIOBMM NPOBEACHMS peakiuil
Y HaOJIIOICHUH.

B pacuémmnuix (konuuecmeennsix) 3adauax 0OOBIYHO HEOOXOIMMBI PACUYETHI COCTaBa
BEIIECTBA WJIM CMECH BEIIECTB (MacCOBBIN, O0BEMHBIN U MOJIBHBIN MPOIIEHTHI); pacYE€Thl COCTaBa
pacTtBopa (IIPUTrOTOBJIEHHE PACTBOPOB 3a/laHHOM KOHLIEHTPALIMK); pacdE€Thl C HUCIIOJIb30BAHHEM
ra3oBBIX 3aKOHOB (3aK0H ABorajapo, ypaBHeHue Knanelipona—MenieneeBa); BbIBOJ XHUMHUIECKOM
dbopMynbl  BemIecTBa; PAacy€Thl MO XUMHYECKHUM  YPaBHEHHUSIM  (CTEXHOMETPUUYECKUE
COOTHOIIIEHUS); Pacu€Thl C HCIOJB30BAaHHEM 3aKOHOB XMMHUYECKON TEepMOAMHAMHKHU (3aKOH
COXpaHEHMsI SHEpPruu, 3akoH ['ecca); pacu€Tbl C UCHOJIB30BAaHHMEM 33aKOHOB XUMHYECKOMN
KHHETHKN (3aKOH JeWcTBUS Macc, mpaBuio Bant-I'odda, ypaBHeHme Appenuyca), pacy&rsl
C MCIOJIb30BaHUEM KOHCTAHT PaBHOBECHSI.

Yame Bcero ONMMITMATHBIC 3a/IaHUs BKJIIOYAIOT B ceOsl HECKOJIBKO THUIIOB 3ajad, T. €.

SABIAKOTCS KOM6MHM2208aHHblMu. B 3aga4€ MOXET OBITh M30BITOK WU HEOOCTAaTOK JaHHBIX.
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B ciydae u30bITKa IIKOJIBHUK JOJDKEH BBHIOpATh TE JaHHBIC, KOTOPhIE HEOOXOIUMBI JJIsi OTBETa
Ha IMIOCTaBJIEHHBIM B 3ajade BOIpoc. B ciydyae HenocraTka JaHHBIX IIKOJIBHUKY HEOOXOIMMO
[I0Ka3aTb YMEHME II0JIb30BaThCsl MCTOYHUKAMHM CIPAaBOYHOM HHGOpMALMM U H3BIIEKATh
HEO0XOIMMBIE /IS pEILICHUs JTaHHbIE.

[Ipumepamu 3amad SKCIEPUMEHTAIBHOTO Typa SBISAIOTCA HEOONbIINE IPAKTHUECKUE
paboOThl Ha pPA3IUUYEHUE BEUIECTB, HA IPOCTEHIIMM CUHTE3, HAa NPUTOTOBIEHHE pPacTBOpa
C 3a/IaHHOM KOHIICHTpaIueH.

VYcioBUs 3KCIIEPUMEHTATIBHBIX 33/1a4 JOJKHBI ObITh COCTABJIECHBI TAK, YTOOBI y yYaIluX cs
NOSIBUWICS MHTEPEC K IKCHEPUMEHTANIbHONM XUMMH. sl TOCTHXKEHUS ATOM LENH HEoOXOAUMO
OCBOCHHME YYalIUMHCS TPOCTEHIIMX J1adopaTopHBIX omepauuid. B ¢opmymmupoBkax
9KCHEPUMEHTAIbHBIX 3a/laHUI 0053aTeNbHO JTOJDKHO OBITh 33JaHHE HA ONMCAHUE BBINOJIHEHHS
JKCHEPUMEHTa, HaONIOJCHHMS NPOUCXOJAINIMX  peakiuuid U (QOpPMYyJIUPOBKY  BBIBOJIOB

U3 HAOIIOICHUI.
3.2. MeTtoanyeckue TpeOOBaHHUs K OJHMITHAJTHBIM 3a/auam

3anava 1omxkHa ObITh MO3HABATEIHHON, OYAUTH JFOOOMBITCTBO, YAUBIISATD.

Bonpocel onuMmnuaaHoi 3a1auu AOKHBI OBITh CIIOKHBIMH, T.€. PEIIaThCS B HECKOJIBKO
JIEUCTBHH.

3amauya nMobKHA OBITh KOMOWHMPOBAHHOM: BKJIIOYATh BOIPOCHI KaK KadeCTBEHHOTO,
TaK ¥ pacy€THOTO XapakTepa; >KeJaTeIbHO, YTOOBI B 3a7]a4€ COACPKAICI U MaTepHall U3 APYTUX
€CTECTBEHHO-HAYYHBIX NUCHUIUIMH. [0 BO3MOXXHOCTHM W 3aJaud, W BOMPOCH JOJKHBI OBITH
COCTaBIIEHBI U CHOPMYIHUPOBAHBI OPUTUHAIBHO.

Pemenue 3amaum momkHO TpeOOBAaTh OT YYAaCTHUKOB OJIMMITHAABI HE 3HAHUS PEAKUX
($akTOB, a MOHUMAHUS CYTH XUMHUYECKUX SIBJICHUN M YMEHHUSI JIOTHUYECKH MBICITUTb.

B 3amauax mone3HO UCHOJB30BaTh Pa3iMyHBIE CIIOCOOBI Ha3BaHUW BEIECTB, KOTOPHIC
HCTIONIB3YIOTCS B OBITY U TEXHHUKE.

Bompocsl k 3amade JODKHBI OBITH BBIIEIEHBI, YETKO CPOPMYIMPOBAHBI, HE MOTYT

J0IMYCKAaTh JABOSAKOI'O TOJKOBAaHMA. Ha ocHoBe BOITPOCOB CTPOUTCA CUCTEMA OLICHUBAHMA.

Pemrenne 3agau

Hanucatp pemieHue 3amadd HE Jierde, 4eM CO3JaTh caMO 3ajaHue. PelieHue IODKHO
OpPUEHTHPOBATh IIKOJbHHKA HA CAMOCTOSATENBHYIO PaboTy: OHO JTOJDKHO OBITH Pa3BUBAIOIINM,
oOyJaronuM (03HAKOMHUTEILHBIM). BaskHO, 4TOOBI 3a1a4l UMENI OTPAHUICHHOE YMCIIO BEPHBIX
peLIeHWd, W OSTH PELICHUs JOJDKHBI ObITh pa3BEPHYTHIMH, MOAPOOHBIMHU, JIOTMYECKH

BBICTPOCHHLIMHU U BKJIFOYAJIM CUCTEMY OLICHUBAHMUS.



Cucrema OICHUBAaHUSA

E€ pa3paboTka — mpoliecc Takoi e TBOPUYECKWH, KaK HAlMCaHUE YCJIOBHS U PEIICHUS
3agaun. Cucrema OlleHMBAHUS PEIICHUs 33aJaul ONHMPAETCs Ha MO3JIeMEeHTHbIN aHanu3. Ocobbie
CJIIO)KHOCTH BO3HHMKAIOT C BBIOOPOM OLIEHMBAE€MBIX DJEMEHTOB, TaK KaK 3a/JaHus HOCAT
TBOPUYECKUN XapaKTep W MyTeW MOJy4eHHUs OTBETa MOXET OBITh HECKONbKO. Takmm oOpasom,
aBTOpaM-pa3pabOTUMKaM HEOOXOJIMMO BBISIBUTH OCHOBHBIE XapaKTEPUCTUKU BEPHBIX OTBETOB,
HE 3aBUCALINX OT NyTeH pelIeHMs, WIM PACCMOTPETh M OLCHUTh KaXIbId M3 BO3MOXKHBIX
BapuaHTOB pemieHus. CucremMa OIEHOK JOJKHA OBbITh THOKOM W CBOJUTH CYOBEKTUBHOCTH
MPOBEPKU K MUHUMYMY. [Ipu 3TOM OHa 10KHA OBITH YETKO IE€TEPMUHUPOBAHHOM.

Pexomenaanuu no pa3paboTKe CUCTEMBI OIECHUBAHMUSI.

1. Pemenus 3amaun TODKHBI OBITH Pa30MTHI HA 3JIEMEHTHI (IIIATrH ).

2. B kaxmom 3amaHuu Oaiiibl BBICTABISIOTCS 32 KaXABIA AJIEMEHT (Iar) perieHus.
[lpuuém Oanmn 3a OAWMH IIar pemieHusT MOXKET BapbupoBaThes oT 0 (pemieHue
COOTBETCTBYIOILIETO 3JEMEHTA OTCYTCTBYET WJIM BBIIIOJHEHO MOJHOCTBIO HEBEPHO)
JI0 MAaKCHUMAaJbHO BO3MOXHOTO 0aJifia 3a JaHHBIH 1ar.

3. bamnibl 3a IpaBUIBHO BBITTOIHEHHBIC DJIIEMEHTHI PEIICHUS CYMMUPYIOTCS.

4. lllaru, AEMOHCTPUPYIOIIME YMEHHUE JIOTUYECKH pPacCyXKJIaTh, TBOPYECKH MBICIHUTH,
MPOSIBJISATh MHTYUIIMIO, OIICHUBAIOTCS BBIIIE, YeM T€, B KOTOPBIX IOKa3aHBI Ooiiee
MpPOCThIE YMEHHUsI, BlajicHue (POpMaTbHBIMU 3HAHUSMH, BBITIOJIHEHHE TPHUBUATBHBIX
pacy€ToB U ap.

CymmapHblii  6amn  3a  pa3nuyHble 3aJaHus  (CTOMMOCTh KaXJIOTO 3aJlaHusi) He

00s13aTEeIBHO JOKEH OBITh OMHAKOBEIM.

3.3. [IpumepHasi TeMaTHKA 3a]aHUI IIKOJIbHOI0 U MyYHHMIMIIAJLHOT0 ITANOB

3agaHus HIKOJIBHOTO M MyHUITMIIAIBHOTO ATAIOB 11E1ec000pa3Ho pa3padbaTbiBaTh
JUIsl 4 BO3pAcTHBIX Napajulesel: MKOIbHbINA 3Tan — 5—8, 9 — 11 kinaccsl, MyHULIUNIAIBHBIN dTal —

7— 11 xmaccel. [l kak1oM mapajijieny pa3padaThIBaeTCsl OJIMH BapUAHT 3aIaHUI.

s ysammxcest 5—-8 kiaccos

s ygamuxcst 5—8 KIIacCOB OMUMIINA/A 10 XUMUU JOJHKHA OBITh B OOJNBIICH CTETCHH
3aHMMATeNbHOM, YeM TPAJAULMOHHOW: B OTJIMYME OT KIJIACCHYeCKOW (HOPMBI TMPOBEACHUS
OJIMMMHABI (TEOPETUUYECKUH M DKCIIEPUMEHTAIBHBIN Typ), B JaHHOM Cllydae PEKOMEHIYETCs
urpoBas (opma: OIMMIIMATA MOXKET OBITh TMPOBEJAEHA B BHJE BUKTOPUH M KOHKYPCOB

XUMHYCCKOI'0 COACPKaHU A, BKIIFOYAOIINX



1) snemenTapHbIe TaOOpaTOpPHBIC ONepanuy (KTO TOYHEE B3BECUT WM H3MEPUT 00BEM,
KTO TOYHEE M aKKypaTHee OTOepET HeOoOXOAMMBIA OO0BEM KHIKOCTHU, KTO OBICTPO, IPU STOM
AKKypaTHO M TOYHO IPUTOTOBUT pPAcCTBOP 33JaHHOM KOHILIEHTPALUU WIH PA3LACIUT CMECh
Ha KOMIIOHEHTHI);

2) mpoCThle XMUMHUYECKUE OIbITHI, CBSI3aHHBIC C >KU3HBIO: TAIllIEHUE COJbl YKCYCHOMU
KHCIJIOTOM, pa3lioOKeHHE XJIOpUJa aMMOHHS, M3MEHEHHUE LIBETa IMPUPOJHBIX HHJUKATOPOB B
KHUCJION U 111eJIOYHOM cpejie.

K mnoaroroBke TypoB s oOyd4arommxcsi 5—8 KIIACCOB JKENaTeIbHO MPHUBIEKAThH

CTapIICKIaCCHUKOB.

Coaep:xanue oJJMMIHATHBIX 3aaHuil A5 yuamuxces 9-11 kiaccos

OnumnuangHbele 3aJa4d TEOPeTHYeCKOro Typa OCHOBAaHbI Ha MaTepuaiie 4 paslenoB
XUMHUHU: HEOPTraHWYECKOH, aHAIMTUYECKON, OpraHuYecKo u (usmdeckoil. B cogepkanum 3amaq
JIOJKHBI COJIEPYKAThCsl BOIIPOCHI, TPEOYIOIINE OT YYaCTHUKOB CJIEIYIONIUX 3HAHUNA U YMEHUH.

N3 pa3nena HEOpraHMYECKON XUMUU:

— HOMEHKJIaTypa;

— CTpOE€HHUE, CBOMCTBA U METObI MOJYUYEHUs] OCHOBHBIX KJIACCOB COECIMHEHMI: OKCUIOB,
KHCJIOT, OCHOBAHUM, COJICH;

— 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COCMHEHUN B COOTBETCTBUU
C IEPUOJINYECKUM 3aKOHOM.

W3 paznena aHATUTUYECKOW XUMUMU:

— KaueCTBEHHBIC PEaKINH, UCTIONB3YIOIIHeCs Ui OOHApYKEHUS KaTHOHOB M aHUOHOB
HEOPraHUYECKUX COJIEH;

— TPOBENICHHE KOJUYECTBEHHBIX PACUETOB MO YPAaBHEHHUSIM XHMHUYECKHX PEaKIUn
(cTexmoMeTpHUeCKHe KOJIMYECTBA PEareHTOB, M30BITOK-HEOCTATOK, PEaKIUU C BEIIECTBAMH,
COJIepXKaIIMMU UHEPTHBIE TPUMECH );

— HCMOJIb30BaHUE JAHHBIX MO0 KOJIMYECTBEHHOMY aHAIIU3Y.

U3 pa3nena opraHM4ecKor XUMHUM:

— HOMEHKJIaTypa;

- U30MEpus;

— CTpOCHHUE;

— TIOJyYE€HHE U XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX COEIUHEHMI
(ayIkaHOB, LIMKJIOAJIKAHOB, aJIKEHOB, aJJKUHOB, apEHOB, TaJIOT€HIIPOU3BOIHBIX, AMUHOB, CIIUPTOB

U (eHOJIOB, KApOOHMIIBHBIX COCTUHEHNUH, KAPOOHOBBIX KHUCIIOT, CII0KHBIX 3()UPOB, MENTHU/IOB).
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W3 paznena pu3ndeckoit XUMuu:

— CTpPOEHHE aTOMOB U MOJIEKYJI;

— THUIBI U XapaKTEPUCTUKH XMMUYECKOH CBSI3U;

— OCHOBBI XMMHUYECKOH TEPMOANHAMUKHU U KUHETHUKH.

[Ipu coctaBneHnM 3aJaHUli NPAKTHYECKOr0 Typa HEOOXOIUMO BKJIIOYATh B HHUX
3aJaHusl, TPEOYIOIINE UCTIONb30BAHUS CIEAYIOIIUX MPOCTHIX IKCIEPUMEHTAIBHBIX HABBIKOB!

— B3BEIIMBaHUE (AaHAJTUTUYECKHUE BECHI);

— H3MepeHHe 00bEMOB JKUAKOCTEH ¢ MOMOILBIO MEPHOTO LIMIMH/PA, ITUIIETKU, OIOPETKH,
MEPHOH KOJIOBI;

— MPUTOTOBJIEHUE PACTBOpPA M3 TBEPIOTO BEIIECTBA U PACTBOPUTENS, CMEIIMBAHHE
U pa3z0aBiieHHE, BbITAPUBAHUE PACTBOPOB;

— HarpeBaHMe C IIOMOIIBIO TOPENKH, D3JIEKTPUYECKON IUIMTKH, KOJIOOHArpeBaress,
Ha BOJSIHOHM M Ha MecuaHon OaHe;

- CMEUIMBAaHUE U  MEpPEeMELIMBAHUE JKUIKOCTEHW:  MHCIIOJIb30BAHME  MAarHUTHOM
WA MEXaHUUYECKOHW MeIlaiKy, CTeKISIHHOM NaJIOUuKH;

— MHCIIOJIb30BAHME KAIlEJIbHOU U JAEIUTEIBHON BOPOHOK;

- (QuibTpoBaHUE Yepe3 TUIOCKUM OyMaxHbIH QUIBTP, PUIBTPOBAHHUE Yepe3 CBEPHYTHIN
OyMaxHbI! (QUIBTP, IPOMBIBAHUE OCAIKOB Ha (PUIIBTPE;

— BBICYILIMBAaHUE BEIIECTB B CYIIMJIBHOM IIKa(y, BHICYIIIMBAaHUE BELIECTB B SKCUKATOPE,
BBICYILIMBAaHHE OCAJKOB Ha (DUIIBTPE;

— KayecTBEHHBbIH aHamu3 (OOHAapy>KeHHE KaTHOHOB M AaHHMOHOB B BOJHOM pacTBOPE;
UACHTU(DUKAIMS JIEMEHTOB 10 OKPAIIMBaHUIO TUIAMEHH; KaYECTBEHHOE OIPEIeIEHUE OCHOBHBIX
(GYHKIIMOHAJIBHBIX TPYII OPTaHUYECKUX COCTNHEHUN);

— ONpelEeNeHNE KUCIOTHOCTH CPENIBI C NCIIOJIB30BAHUEM MHANKATOPOB.

Hanpumep, mnepexkpuctaiumszanus TpeOyeT TMpoBeACHUs OOJBIIMHCTBA YKa3aHHBIX

IMPOCTBIX onepaunﬁ M BO3MO’XHAa C UCITIOJIb30BAHHUEM JOCTYITHOI'O 060py)1013aH1/151 " B€OICCTB.

3.4. llpunounbl GoOpMUPOBAHNSI KOMILUIEKTOB OJJMMITHATHBIX 3aaHUi

[Ipu GopmMupoBaHUK KOMIUIEKTa OJMMIIMAIHBIX 3aJaHUN AJs mapauieTd HEeoOXOIMMO
YUYUTHIBATh, C KAKUMU TEMaMHU IIKOJIBHUKH YK€ O3HAKOMWINCH B Kypce XuMuu. OJIHaKO MpHU
3TOM KOMRJIAEKm 00J1)ceH coleprycams 3a0auu no eécem pazdenam xumuu. Hepomyctumo
BKJIIOUeHHE B KOMIUIEKT 10 mnm 11 knacca 3aad TOIBKO MO OPraHUYECKOW XMMUU UITA KAaKHUM-TO
JPYrUM TEKYIIUM TeMaM IIKOJbHOro Kypca. KOMIIEeKT A0mKeH OXBaThiBaTh BECh MaTepHall

LIKOJIBHOTO Kypca, NPOMACHHBIA K MOMEHTY IIPOBEIECHUs JTala onuMnuansl. B kauecTe
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npuMepa MOKHO HCIOJb30BaATh PACHpPCACIICHUC 3ada4d IO TEMaM Ha PCEruOHAJILHOM 3Talc

BCEPOCCUICKON OJIMMIHUAAbI IIKOJIbHUKOB 110 XUMUHU.

3.5. MeToauKa OLIEHMBAHUSA BBLINMOJHEHHBIX OJJMMIIHUATHBIX 3aaHUI

Jiis enuHOOOpa3usi MPOBEpKH PabOT YYaCTHUKOB B PA3HBIX IIKOJAX METOJUYECKHE
KOMHCCHH JIOJDKHBI pa3pabaThIiBaTh MOAPOOHYIO CHCTEMY OLICHHBAHUS PaldoT.

Y 100HO, eciTi KaXKIbIi IIar pemeHus OLIEHUBAETCS B IIeJI0e YKCIIo OayutoB. B wacTHOCTH,
YpaBHEHHE PEAKIIMM MOXET OBITh OICHEHO B | mim 2 Oayia, MpU 3TOM, €CIU BCE BEIIECTBA
B PEAKIMH YKa3aHbI BEPHO, a KOAPPHUIIUEHTHI PACCTABIICHBI HEBEPHO, TAKOW OTBET OICHUBACTCS
B 50% Oamnos, T.e. B 0,5 u 1 Gamn coorBercTBeHHO. [Ipu oOIeHKE BBIYHCICHUUN CleayeT
MPEeyCMOTPETh, YTO OHU MOTYT OBITh NMPOBENCHBI B OJHO, JIBa WM Oojee neiicTBuil. BaxkHo
OTMETHUTh, YTO BEPHBIN OTBET OLICHMBAETCS B MAKCHMAJIbHOE YUCIO OAJJIOB BHE 3aBUCUMOCTHU
OT KoJmyecTBa AercTBUi. [Ipr 3TOM B CHCTEME OLIEHMBAHUS KENATEIbHO YKa3aTh JETaIu3alui0
9TOM OlLIEHKE B cllyyae OMMOKH Ha OJHOM M3 AITAlOB BBIYUCIEHHA. ECIM ydacTHUK B Xoje
BBIUMCJICHUI OIIMOCS Ha MEPBOM IIare, a BCE OCTAllbHbIC BBIUMCIICHUS BEPHBI U B pe3yJbTaTe
nosydeH (u3nyeck OOOCHOBAHHBIMA OTBET, TO 3a BEpPHBIE IIard B BBIUMCICHUAX (Haxe
C HEBEPHBIMH JIaHHBIMU) YYACTHHMK TOJIy4aeT Oajuibl, €CIi WHOTO HE YKa3aHO B KPUTEPHSIX
OIICHMBAHMsI KOHKPETHOW 3ajayu, pa3paboTaHHOW MeToIuYeckoil komuccueil. B 3amauax
M0 ONPEJIEICHUI0 HEM3BECTHBIX BEIIECTB B KAueCTBE OIICHHBAEMBIX JIIEMEHTOB YI00HO
BBIOMpATh COCTAB BEIIECTB /UM UX CTPYKTYpPHBIEC (DOPMYIIBIL.

Onenka 3a 3amady — 9TO CyMMma OajuloB 3a OTIENbHBIC IArd pPEHIeHUH, a UTOroBas
OIIEHKa — 3TO CymMMa OaJIJIOB 3a BCE 3a/1a4H.

IIpn  BBICTaBIEHMHM  OLEHOK HEOOXOJMMO PYKOBOACTBOBAaThCA  (HhOpMabHBIMU
KPUTEPUSIMHU U HE BBICTABIIATH OAJLTBI 32 CTapaHUE, JIa)Xe eClid YYaCTHUK Hamucajal MHOTO TEKCTa,

HE UMCIOIICTO OTHOUICHHUA K BEPHOMY PCHICHUIO.

4. OIUCAHUE HEOBXOJNMOI'O MATEPUAJIBHO-TEXHUYECKOI'O
OBECHEYEHMS JJI BRINTOJHEHUSA OJIMMITUATHBIX 3ATAHU

KaxxnoMmy ydacTHUKY B Hadaje Typa OJMMIIMA/Ibl HEOOXOIUMO MPEIOCTaBUTH 3a[aHHeE.
Ilocne 3aBepuieHuss Typa KOMIUIEKT 3aJaHUM C pEUICHUSMU M CHUCTEMOW OLICHMBaHUS
HE00XOIMMO TPEIOCTABUTh HE TOJBKO KAKIOMY YYAaCTHUKY OJMMIIMAJIbI, HO U WIEHAM >KIOpH
Y COITPOBOYKAAIOIINM JIMLIAM.

Ilocne 3aBeprieHuss onumnuagsl (IOJBEIEHHWE MTOTOB) B OTKPHITOM JOCTYIE B
WHTepHeTe TOHKHBI ObITh pa3MeIIeHbl YCIOBHS 33aaHUi BCEX TYPOB C PEIICHUSIMU M CUCTEMOM

OLICHMBAHHU U PE3YJIbTAThI OJIUMITHABI.
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Kaxxnomy ydacTHMKY HEOOXOIMMO TakKe€ NPEJOCTaBUTh IEPUOJUYECKYI0 CUCTEMY
u Tabuuiy pactBopumoctH (ITpunoxenns 1 u 2).

JIJIs BRINOJTHEHMS 3aJaHHi TEOPECTUUECCKOTO U SKCICPUMEHTAIBHOI'O TYPOB Tpe6yIOTC$I

IPOLITAMIIOBAHHBIE TETPAAM B KIETKY/JTHCTHl Oymaru ¢opmara A4, HEOONBLION 3amac pydek
CUHETO (MM YEPHOr0) IIBETA.

JUis SKCrepuMEHTATBbHOTO Typa HEOOXOAMMBI PEAaKTUBBI M O0OPYAOBaHUE, KOTOPHIMU

YKOMIUICKTOBAHA IIIKOJIA, TPU HEOOXOAUMOCTH OPraHU3aTOPhI TOJKHBI TIPETYCMOTPETh 3aKYIKY
npocToro oOopynoBaHusi (IPOOMPKH, KOIOBI M T.0.) M PEAKTUBOB JJs MPOBEICHUS
MYHHIIMITAJILHOTO ¥ IIKOJILHOTO 3TalioB B COOTBETCTBHH C TPeOOBaHUSMH, pa3pabOTaHHBIMU

PEruoHajJIbHBIMU U MYHUITUIIAJIBHBIMU METOAUYCCKUMH KOMUCCUSAMMU.

4.1. ITepeueHb CIPABOYHBIX MATEPHAJIOB, CPEICTB CBS3U H 3JIEKTPOHHO-BbIYHCINTEIbHOMI

TE€XHHUKHU, paspeménnmx K UCII0JIBb30BAHHUIO BO BpeMs NMPOBECACHUA OJITUMIIHAAbI

[lepuoanueckas cuctema XumMuyeckux 3iaemMeHToB (IIpunoxenue 1).
Tabnuia pacTBOpUMOCTHU U psif HanpsbkeHust metaiioB (IIpunoxenue 2).

NH>xeHepHBI HEPOrPAMMUPYEMBIN KaIbKYJIATOP.

5. MIPUMEPHBI 3AJIAY
5.1. Ilpumepsl 32124 ¢ pa3BEPHYTHIMHU PEHIEHUSIMU U CHCTEMON OIleHUBAHUS
3amaua 1

YcioBue 3a1a4n

N3BecTHO, YTO B KA4eCTBE PA3PBIXJIMUTENS I TECTa MCIOIB3YeTCs IHINEBas cona
(OukapOoHAT MM TMAPOKApOOHAT HATpUs), TaK KaK B PE3yJbTaTe TEPMUYECKOTO Pa3JIOKEHUS
3TOr0 COEIMHEHUS WJIM IPU B3aUMOJCHCTBUHM C KHCIOTOM 0Opa3yercsl Tra3, pa3pbIXJISIOIINN
TecTo. B KauecTBe KHCIOTBI MOXET ObITh, Hampumep, MEn, umerommit pH<7. Hanwummre
YpaBHEHUs YIOMSHYTBIX pPEAKUHUWA. YPaBHEHHE pEaKIUU C KHUCIOTaMU HAIMIIWTE B
MOJIEKYJISIPHO-UOHHOM (popMe, YTOObI He MHCaTh BCE KUCIOTHI, KOTOPblE MOTYT BCTpEUaThCs B
MIPOJIYKTaxX MUTAHUS.

Kakune emé BemectBa MOryT OBITh HCIIOJIB30BaHbl (MCIONB3YIOTCS) B KadecTBe
paspeixuiureneii. [IpuBenuTe mpuMep Takoro BemiecTBa, OOOCHYHTE CBOW BBIOOpP, HAIMUIIHUTE
YpaBHEHUE pEaKlUi, KOTOpble MOIYT IMPOTEKAaTb IIPM B3aUMOACUCTBUM C KHUCIOTAMU U
HarpeBaHuMU.

Pemenne:

2NaHCO3; —~— Na,COs + H,0 + CO,»?1
13



I'unpokapOoHaT HaTpus B BOJI€ AUCCOLUUPYET HA NOHBIL:
NaHCO; + aq —>Na*yq + HCO3 g

C KUCJI0TaMH pearupyeT TOJIbKO THAPOKapOOHAT-HOH:
HCO;3™ + H* — H,0 + CO,} mwn

HCO;™ + H;0" — 2H,0 + CO,1

B Ka4yeCTBEC pa3prXJII/ITeJISI MOXHO HpGIIJIO)KI/ITB Kap60HaT aAMMOHUA .
(NH4),CO3 —~— 2 NH31 + CO,1+ H,0

(NH,);CO5+ aq = NHy"5q + CO3” g

COs;* + H" - HCOy”

HCO;™ + H* — H,0 + CO»?1

(NHy)HCO3 —“— NH;1 + CO,1+ H,0

(NH4)HCO3+ aq —NH,",, + HCO5™

HCO;™ + H* — H,0 + CO»?1

Cucmema oyenueanun.

1. Peakuus TepMHYECKOro pa3ioXeHus rupokapOOHaTa HATpUs 1 6ann
2. Peakuus ruapokapOOHAT-HOHA C IPOTOHOM MJIM T'MJIPOKCOHUEM 1 6ann
3. ObocHoBaHHBIN BBIOOp BElIECTBA 1 Gamn
4.  Peakums TEpMHUYECKOTO Pa3I0KEHUS MPEATIOKEHHOTO Pa3PBIXITUTEIS 1 6amn
5. Peakuus npoIyKTOB IUCCOLMAIMU MPEIOKEHHOTO Pa3phIXJIUTENs 1 6ann

C IIPOTOHOM WJIK TUAPOKCOHUCM

HUTOI'O: 5 damios

3agaua 2

YcaoBue 3a1aun

[Ipu mpomyckaHuu mHapoB BOJbI uY€pe3 OKCHJ KaJlbLIMsl Macca PEAKIUOHHOM cmecHu
yBenu4miIach Ha 9,65%. Onpeaenute MpoIEeHTHBIM COCTaB MOJYYEHHON TBEPION CMECH.

Pemenue

3anuiieM ypaBHEHHs] XUMUUECKOW PeaKlvu:

CaO + H,0 = Ca(OH),

Koneunas cmecp sBhsieTcd TBEPABIM BEIIECTBOM M MOXET COCTOATh TOJBKO W3
TUAPOKCUAA KalbIUs WM CMECU OKCHJA C TMAPOKCHIOM KaJbLHS, MO3TOMY MOYKHO CHENATh
BBIBOJ[, YTO BOJIa MPOpPEarupoBajia MOJTHOCTbIO M MPUPOCT MACChl PEAKIIMOHHOM CMECU paBeH
Macce MpopearupoBaBIICH BOJIBI.

IIposedém pacuémui:
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IMyCTb UCXOAHOC KOJIMYCCTBO OKCHU A KaJIbIIUA PAaBHO X MOJIb, TOT'1a:

Mmacca npopearuponasiteit Boabl: m(H,0) = M(CaO) v(CaOyex) ® = (40+16)°x°0,0965= 5.4 x,

KOJIMYECTBO MOJIb npopearupoBasiieit Boasl: v(H,O) =5,4 x/18 = 0,3 x,

Tak Kak 1o ypaBHeHuto peakuun CaO um H,O pearupyror B cooTHomenuu 1:1,

KOJIMYECTBO pearnpyromux BemecTB paBHbl: V(CaOpear) = V(H20) = v(Ca(OH),) = 0,3 x.

3Has KOJIMYECTBA BCIICCTB, MOXHO OINPCACIUTL MACChl OCTABUICTOCA CaO u

obpazoBagiierocs Ca(OH);:

m(CaOger) = 0,7-x-(40+16) = 39,2x,

IIpU 3TOM 00111as1 Macca KOHEYHOU cmecu m(cmecH) = 61,4x.

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

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

Te xe pPE3yJIbTAaTbl MOKHO IIOJYYUTH, HPCAIIOJIOXUB, YTO HCXOAHAA CMEChb COLCPKHUT

1 Moab OKCHA KanbIns, T.. X = 1.

Oteer: ©(Ca0) = 63,84%  «(Ca(OH),) = 36,16%

Cucmema ouenueanun:

1.
2.

o N bk

YpaBHEHHE XUMHUYECKON PEAKLIUN
OO6ocHOBaHHBIH BBIBOJL O TOM, 4YTO BOJa IIpopearupoBaia
MOJIHOCTHIO
OOOCHOBaHHBIM BBIBOJL O TOM, UTO TPEJICTABISET COOOM
MOJIy4eHHasi CMECh
Pacuér maccel CaO B nony4eHHON cMecH
Pacuér maccer Ca(OH), B mony4eHHOM cMecH
Pacuér maccel moayd4eHHON cMecH
Pacuér w(CaO)
Pacuér w(Ca(OH),)
HUTOT'O:

3agaua 3

YciaoBue 3a1a4un

W3Bects sBnsieTCS OAHUM U3

2 damna

1 Oamn

2 Oamna

2 Gamna
1 Gamn
1 Gamn
1 Gamn
1 Gamn

10 6atoB

HauOosiee pPaCHpOCTPaHEHHBIX M Pa3HOCTOPOHHE

HCIOJIB3YCMbIX XUMHUUCCKHUX MNPOAYKTOB, HNPOU3BOJUMBIX U HOTpCGHHeMBIX o BCCMY MHDY.

OO0meMupoBoe MPOU3BOACTBO HETamEHOW M3BecTH (OKCHI KambIus) oreHuBaercs B 300 miH

ToHH B roj. [Tomydaror e€ 0Okurom m3BecTHsKA (KapOoHAT Kaiublus) npu Temmeparype 1100—

1200 °C. TIpu B3aMMOAENCTBUM HETANIEHON M3BECTH C BOAOU MPOMCXOMUT MPOLECC TalIeHUs

Y TI0JTy4yaeTcs raméHas u3BecTb (TMIPOKCH]T KaJIbIIHs).
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1. Hanumnre ypaBHEHMS peakuMi, NPUBOJAIIMX K IIOJYYEHHUIO Tall€HON HW3BECTU
u3 n3BecTHsKa. [IpuBenure no 1 npumepy UCIONIb30BaHUS U3BECTH JIoMa (B KBapTUPE) U B caay
(oropone, Ha naye).

2. OueHuTe Maccy M3BECTHSKA, PACXOYEMYIO €XEroJHO Ha MPOU3BOJICTBO M3BECTH, U
Maccy raméHoi U3BeCTH, KOTOPYIO MOKHO OBLIO MOJy4YaTh KaK]IbIi IO, IOTaCUB BCIO U3BECTh.

Hacplimiennslii BOOHBIM PacTBOp TalIEHONW HM3BECTH HA3BIBACTCS «U3BECTKOBAs BOJA»
Y HCTOJIb3YEeTCSl KaK KauyeCTBEHHBIM peakTUB Ha yriekuciblid ra3. B 100 r Takoro pactBopa

conepxkurcs Bcero 0,16 T camoii raméHoil n3Bectu. [IMOTHOCTH ATOrO0 pacTBOpa MPAKTUUYECKU

HE OTJIMYAETCS OT IVIOTHOCTH YUCTOU BOIBI ( Py o = 1 1/Mi).

3. Kakue BHIMMBbIE U3MEHEHUSI MPOUCXOMAT C M3BECTKOBOM BOJOW MPU MPONYCKAHUH
yepes He€ yriiekucnoro raza? Hamummure ypaBHeHUE peaKIIUH.

4. Paccuuraiite 1151 300 r U3BECTKOBOM BOJIBI:

a) KOJIMYECTBO NOHOB KaJIbLiUA (B IITYKaX);

0) KOHIIEHTPAIUIO THIPOKCH]I-UOHOB B MOJIb/I;

B) Maccy YIJIEKUCIIOTO ra3a, KOTOpYI 3TOT pacTBOP MOXKET MOIJIOTUTH C 00pa3oBaHUEM
MaKCHMaJIbHOTO KOJIMYECTBA OCAJKA;

r) MUHUMAJIbHBIN 00BEM YTJIEKUCIIOTO Ta3a (H.y.), KOTOPBIH CIeAyeT MPOMYyCTUTh Yepes
3TOT pacTBOp, YTOOBI BBINAJAIONIMI BHAYaje OCAJOK IOJHOCThIO pacTBopumics. Hamumure
ypaBHEHHE PEAKIINU.

5. U3 nmepeuncieHHoro cnycka BEeLECTB: XJIOPUA HaTpUs, XJIOPUA MEAH, XJIOPOBOIOPOL,
okcua cepbl(IV), okeun Hatpust, okcug meau(1l):

a) BbIOEpUTE U YKaXKUTE BEIIECTBA, C KOTOPHIMU U3BECTKOBAsI BOJa HE pearupyer;

0) BBIOEpUTE M YKaXHTE BELIECTBA, C KOTOPHIMH HU3BECTKOBas BOJAa pearupyer, H
HalMIINTE YPaBHEHUS PeaKLU.

Pemenue

1. Ypasrenus peaximit: CaCO3; = CaO + CO,T; CaO + H,O = Ca(OH),.

JloMa u3BecTb HCHOJB3YIOT NpHU peMoHTe (molernka, A00aBieHHE B IITYKaTypHBIE,
MIMakJIEBOYHBIE U JPyrue BsSOHKYIIME CMeCH), B cagy Uil OopbObl ¢ BpeAUTENAMHU
U JUTSL IPEeIOTBPAILIEHHS] COJTHEYHBIX OXKOT'OB OCJIAT CTBOJIBI JIEPEBbEB U KYCTApPHUKOB, a TAKXKe
U3BECTKYIOT KHCIIbIE TTOUBBHI.

2. Ilo ypaBHenusm peakruit u3 1 moms (40+12+3-16 = 100 1) u3BeCTHSIKA MOIY9IaeTCsI
1 monb (40+16 = 56 1) Heraménol u3Bectd, a 3areM 1 monb (40+2-(16+1) = 74 1) raméHox.
CootBercTBeHHo, ig moxydeHuss 300 mian T HeraméHoil m3Bectu Tpedyercs 300-100/56 =

= 536 MmuH T u3BecTHsIKAa. Macca raméHoil U3BECTH, KOTOPYIO MOXKHO TOTy4YaTh KaKIbIH TOII,
16



[IOTracHuB BCIO U3BeCTh, cocTaBiteT 300-74/56 = 396 man T.

3.1lpu mnpomycKkaHHM YIIIEKUCIOrO Ta3a 4Yepe3 MpO3pavyHyld H3BECTKOBYIO BOAY

HaOMogaeTCs e€ MOMyTHEHHE.

VYpasuenue peakuun: Ca(OH), + CO, = CaCOgi« + H,0.

4.B 300 r wm3BectkoBoil Boabl coxepxkurcs 0,16-300/100 = 0,48 r Ca(OH),, uro

cocraBsier 0,48/(40+2-17) = 6,49-107 mous. OTBedaeM IO TyHKTAM:

a) KOJIMYECTBO MOHOB KIS Oy1eT paBHO 6,49- 107:6,02-10* = 3,91-10* LITYK;

0) MoJIsIpHAsT KOHIIEHTpAITUs THIPOKCUI-UOHOB 2°6,49- 10'3/0,3 = 10,0433 moJb/J;

B) OCaJaoK, O6p33y10]l[PII>iCﬂ B pCaKklinuu € YIJICKUCIIbIM I'a3OM, — Kap6OHaT KaJbI M.

Vpasrenne peaxuun: Ca(OH), + CO, = CaCO3d + H,0.

Ero makcumanbHoe konmudecTBO paBHO konuuectBy Ca(OH),, nmis uwero B MOJsX

HeoOxoaumo cTobKo ke CO,, Macca KOTOPOTO COCTaBUT 6,49- 10744 = 0,286 r;

MOJIS1),

T) 1Ipy U30BITKE YIIIEKUCIIOTO T'a3a 0CaIOK PaCTBOPSIETCS.

VYpaBHeHUE peaKIu: CaCO3~L + H,0O + CO, = Ca(HCO»),.

YTO6BI OH PACTBOPUICS BECh, TPEOYETCS KAk MHUHAMYM emé cTonsko ke CO, (6,49:107

T.6. Bcero 2:6,49-107 = 12,98-10 mons.

MuHMMabHBIN 00BEM YTIEKUCIOro ra3a MpH H.y. cocTaBuT 12,98- 107-22,4 = 0,291 a.

5. a) He pearupyet n3BecTKOBasi BOjia TOJIBKO C XJIOPUJIOM HATPHS U OKCHIOM MEJIH;

0) c ocTtanbHBIMU 4 BEIlIECTBAMHU M3BECTKOBAsl BOJA pearupyer, NpUUE€M OKCHJ HaTpus

pearupyer He ¢ paCTBOPEHHOU U3BECTBIO, a C BOJIOM.

wok »n

YpaBHEHHUs peakLyii:

Ca(OH), + CuCl, = Cu(OH),\ + CaCl,

Ca(OH), + 2HCI = 2H,0 + CaCl,

Ca(OH), + SO, = CaSOs4 + H,0

Na,O + H,O = 2NaOH

Cucmema oyenuganusn:

JlBa ypaBHeHMs peakuuii o 1 6amry

JlBa mpuMepa UCTOIb30BaHUS U3BECTH 10 1 Oammy

Bepnbie pacuéTel Macc M3BECTHSKA U TallI€HOM U3BECTH 10 2 Oaiia
[TomytHenue 1 6ami, ypaBHeHUE peakiuu 1 6amn

Bepnsie pacuétsl a)-T) 1o 2 6aiia, ypaBHeHHE peakiuu 1) 1 6amn
Bepurble ykazanus pearupyet/ne pearupyet no 0,5 6amna

VYpaBHeHust peakiuii mo 1 6ammy

2 Gamna

2 Gamna

2+2 =4 Ganna
1+1 =2 Ganna
4-2+1=9 Gannos
6-0,5 = 3 6amna
4-1=4 Ganna

17



UTOI'O: 26 6amnos

3anaya 4 (3KCIepUMeEHTAJIBLHBIH TYyp)

Ha skcniepuMeHTaNbHBIX Typax IIKOJBHBIX XMMHUYECKHUX OJMMIIMAJ yY4aCTHHUKAM MOYKHO
IIPEIUIOKUTH BBIIOJIHUTH 3aJady 10 PACIIO3HABAHMIO BOJHBIX PAaCTBOPOB Pa3jIMYHBIX BEILECTB.
Jns pemieHus TakuxX 3aJad  OT ydYacTHMKa TpeOyeTcss He TOJBKO 3HAHHE pPa3IMYHbIX
Ka4eCTBEHHBIX pPEaKiuii, HO W HaOJ0JaTeIbHOCTh, JIOTHYECKOE MBIIIJICHUE, aKKypaTHOCTh U
JpYTHe BECbMa Ba)KHbIE KaueCTBa JUIsl XUMUKA-3KCIIEPUMEHTATOPA.

Jliis mpoBeieHus TaKOro Typa HEOOXOJUMO:

— HECKOJBKO MPOHYMEPOBAHHBIX MMPOOUPOK C UCCIIETYEMbIMH PACTBOPAMH;

— NpoOUPKHU C NOJANMCAHHBIMU PACTBOPaMH BEIIECTB, C IOMOIIBIO KOTOPBIX TPOBOIUTCS
OIIpEZICIICHUE;

— ¢cB00OOIHAs MPOOUPKA MIIM HECKOJIBKO IPOOUPOK ISl IPOBEJICHHSI OIBITOB;

— CTakaH C JUCTWJUIMPOBAHHOM BOJOM JJii MPOMBIBKHM NMPOOUPOK M OONBILION CTakaH
JUISL CIIUBA;

— JKeNaTeJIbHO PAaCHOJIO0KHUTh BCE MPOOUPKHU B IITATHBE HA MJIACTUKOBOM MOJIHOCE.

3amanmue

VYcraHoBuTe  COACp)KMMOE  TPOHYMEpPOBaHHBIX  mpobOupoxk  1-8,  ucmonb3ys
BCIIOMOTaTelbHbIE pPAacTBOPbl HUTpaTa cepedpa, CEpHOM KHUCIOTHI, THAPOKCUAA HATpUs.
[TponymepoBaHHble NpOOUpPKU coaep:kaT pacTBopbl cyiabdara menu(ll), xapbonata HaTpus,
nepMaHraHata Kajaus, cyiab(Quaa HaTpus, XJOpHJIa aMMOHMs, XJIOpUJA HUKeENs, HHUTparta
AIIOMHUHUS, XpoMaTa KaJns.

1. Hanumure GpopMyssl MpeaaoKeHHBIX s paclio3HaBaHUs COJIEH.

2. MHccnenyiite B3aMMOAEHCTBUE BCEX HEOKPAIIEHHBIX BEMIECTB CO BCEMH BCIIOMOTaTEIbHBIMU
pactBopamu. /[l sToro HeOONbIIOE KOJIMYECTBO MCCIEAYEeMOrOo pacTBOpa IMepesenTe
B UHCTYI0 MpPOOHMPKY, [00aBbT€ HECKOJIBKO Karelb BCIOMOTraTeIbHOIO pacTBOpa,

nepemMenianTe, 3anuimuTe HabIoIeHHs B TaOIUITY:

AHanuzupyemsle
[Tpobupka Ne_ | IIpoOupka Ne | IIpoOupka Ne | IIpoGupka Ne
BEIIIECTBA

Jig:|

AgNO;

X0,
e

TTPOIC

18



H,SO,4

NaOH

BruieiiTe comepxumoe MpoOUPKU B CTaKaH JJIsl CIIMBA, IPOMOKTE MPOOUPKY HECKOIBKO
pa3 BOAOM.
3. Hamumure ypaBHEHUsI BCEX PeaKIUi, KOTOPbIC ObUIM MCIIOJIB30BAHBI ISl PACcTIO3HABAHUS
OCCIIBETHBIX PACTBOPOB.
4. PyKOBOACTBYACH OKpackaMd pacTBOPOB BEIIECTB, MOMPOOYHTE COOTHECTH HOMEP
npoOupku ¢ (opMmyliaMU COOTBETCTBYIOIIUX cojeil. Mcmeltaiite aeiicTBue wmiénoun u

KHCJIOTHI Ha PaCTBOPBI OKPALLIEHHBIX COJIEH, 3aII0IHUTE TaOIHILy:

AHanu3upyemsie [Tpobupka [Tpobupka [Tpobupka [Tpobupka

BEILECTBA Ne Ne Ne Ne
v £

E“ E' qm) H>SO,

o = =

5) = [aa]

as) o <

) X \©

B

g 9 NaOH

= a8 =
S )

5. HamummTe ypaBHEHHS BCEX peaklUi, MPOTEKAIONIUX TMPU B3aHUMOJCHCTBHH PaCTBOPOB
KHUCTIOTHI ¥ MIENO0YH C UCCIIEAYEMBIMH PACTBOPAMH.
Pemenue
1. Cympdar meau(Il) — CuSQq4, xkapbonar Hatpusi — Nap,CQOs, nmepmaHraHaT Kaausi —
KMnOy, cynsdua vatpus — Na,S, xnopun ammonnst — NH4Cl, xnopun aukenst — NiCl,, Hutpar
amomuHus — AI(NO3)3, xpomara kanust — K;CrQOy.
2. [lepeuncieHHble PACTBOPHl MOXKHO pPAa3AeNUTh Ha JBE TPYIILI: TMOJOBHHA M3 HHUX
OKpallleHa B pa3JINIHbBIC [[BETA, IPyTHe OCCIIBETHHI:

Oxkpamennble HeokpamnieHHble

CuSOy4 Na,COs3
KMnOy4 Na,S
NiCl, NH4Cl
K>CrOg4 AI(NO3)3
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CocTaBUM TEOPETHUECKYIO TAaOJIMIly, PACIOJIOKUB 110 TOPU30HTAIN BELIECTBA, KOTOPHIE
HaM HYXHO OINpEIeInTh, a MO BEPTUKAIM JOMOJHUTENbHBIE peareHThl. Ha mepeceuenuun

Kaxxa0ro CTOJ'I6I_[a N CTPOKH YKAXEM SBJICHHS, KOTOPBIC MbI OBl Ha6moz[am/1 IIpHu CJIMBAHHUU ITUX

pPacTBOpOB.
AHanu3zupyemble
Na,CO; Na,S Al(NOs3);3 NH,Cl
BElleCTBa
Bbenwrit
YeépHsblii
benbit ocanpok Her BunnmbIx TBOPOKUCTBIN
AgNO;3 0CaIOK
peakmus la W3MEHEHUH 0CaJI0K
peakuus 2a
peakius 3a
) Bckunanue
= ITosiBiienue
= < pactBopa
o K 3amaxa Het BuanMeIx Het BumumeIx
5 & |HxSOs4 | (BbLmemsiercs 5 5
= 2 TYXJIbIX M1 | U3MEHEHHU W3MEHEHUH
& s ra3 0e3 3amaxa)
. O peakuus 20
s = peakuus 10
s =
o & -
z = Bbenrrit 0CaJoK
=
= peakuus 4a,
Her IlosiBiieHue 3amaxa
Het BuaumbIx KOTOPBI HCYE3aeT
NaOH BUJIUMBIX aMMHaKa
N3MEHEHUI npu  J00aBIECHUU
W3MEHEHUHN peakius 30
n36b6rTka NaOH
peaxius 40

ComocTaBUB TIONYYEHHYIO TaONUIly C pe3yiabTaTaMd OJKCIEPUMEHTa, MPUXOAUM K
BBIBOY, YTO B TIPOOMpPKax ¢ OECIIBETHBIMU PACTBOPAMHU HAXOJSATCS CIIEIYIOIINE BEIIECTBA:

B TOH mpoOupke, re Bbman Oenblii ocagok npu gobaBiennun AgNQOs, mpu n1o0aBICHUH
KHUCTIOTHI BBIJEISUICS Ta3 Oe3 mBeTa U 3amaxa (HaOlltoa’ioch BCKHUIAHME), a MPHU J00aBICHUU
mIENoYr BUIUMBIX U3MEHEHHH He Ob110, Haxoauscs p-p Na;COs (3to npodupka Ne  );

B TOM mpoOupke, T11e BhInal 4YEpHBINA ocanok npu godasneHnn AgNOs, npu 100aBIeHUN
KHUCTIOTHI OBUT 3amaxX TYXJIBIX SUI, a TIpU J00aBICHUH IIENTOYM BUIUMBIX U3MEHEHUH HE OBLIO,
Haxoauics p-p NaxS (310 mpobupka Ne  );

B TOW TpoOWpKe, TJe BBINAT OEIbIii TBOPOXKUCTHIM ocamok mpu mobdarieHnn AgNOs,
npu 1o0aBineHNM IMIENOYM OBLT 3amax amMMuaka, a Mpu J00aBICHUU KHUCIOTHl BHJIUMBIX
u3MeHeHuit He 6b10, Haxoauics p-p NH4Cl (3o mpobupka Ne  );
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B TOW mpoOupke, rae Bbiman Oenblii ocamoxk npu gobasneHnn NaOH, koTopsiid
pacTBopsiIcS B M30BITKE IIEN0YH, a NIPH JOOABICHUHN KHCIOTHI WM HUTpara cepedpa BUIUMBIX
u3MeHeHui He Obu10, Haxoauics p-p AI(NQO3)s (3To mpobupka Ne ‘)1.

Urak: B mpoOupke No  naxoautcs p-p Na,CO3
B ipodupke Ne  naxoautcs p-p NaxS
B ipodupke Ne  naxoautcs p-p NH4Cl
B rpobupke Noe  Haxoautcs p-p AI(NO3);

3. YpaBHeHHs peaKLUid:
la) Na,COs + 2AgNO; = Ag,CO3d + 2NaNO;
16) Na;COs + H2SO04 = Na,SO, + CO,T + Hy0
2a) Na,S + 2AgNO; = Ag,SY + 2NaNOs
26) Na,S + H,SOs = HoST + Na,SOy4
3a) NH4Cl + AgNO;3 = AgCI) + NH,NO;
36) NH,Cl + NaOH = NH;T + H,O + NaCl
4a) AI(NOs); + 3NaOH = Al(OH)34 + 3NaNO;
46) AI(OH)3 + NaOH = Na[Al(OH)4] nim

Al(OH); + 3NaOH = Naz[Al(OH)s]
4. Hixe npeuiaraercsi COOTBETCTBHE OKPACOK PacCTBOPOB U HOMEPOB MPOOUPOK B OJJHOM

N3 BAPHUAHTOB JIA1 paCllO3HaBaHU.

Howmep npobupku

Okpacka pacTBopa aKEnTas 3esneHas rosryoast OT p030BO# 70 (hproJIeTOBOM

Oxpacka BOJHBIX PACTBOPOB OOYCIIOBIEHA IIPUCYTCTBMEM B HHX CIEIYIOUIUX HOHOB:
rony6as — Cu®*, senémas — Ni**, sxérras — CrO4”, or po3oBoil 10 duoneroBoii — MnO, .
DTH 3HaHHS HO3BOJIAIOT YCTAHOBUTH COJIEPKUMOE IIPOOUPOK C OKPAIIEHHBIMHI PACTBOPAMH:

No  —ppKyCrOg4, Noe© —p-pNiCl,, No  —p-pCuSO4, No  —p-p KMnOy.

CoCTaBMM TeOpeTHYecKyl TaOJuIly, pacloNOKMB IO TOPH30HTAIM BEIECTBa,
KOTOPBIC HAM HYXHO OHNpCACINTb, a IO BCPTUKAIU JOMNOJHUTCIILHBIC PCArCHTHI. Ha

NepeceuyeHNH KakJoro CTOJ0LA U CTPOKH YKa)XeM SBJICHHsI, KOTOpbIe MbI Obl HaOJIOJaId TIPU

1 o
BwmecTo «__» HIKOJbHUK NUIIECT HOMEP HpO6I/IpKI/I, KOTOPbIM Hanurcal na60paHT.
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CIIMBAaHUHU 3TUX PaCTBOPOB.

AHanuzupyemble

BCIIECTBA

CuSOq4

NiCl,

K2CI‘O4

KMnOy4

H,SO4

Het BumumeIx

U3MEHEHUN

Het BuanMeIx

U3MEHEHUN

P-p uzmennn
OKpacky Ha

OpaH)XEBYIO

Het BuauMbIx

U3MEHEHUN

NaOH

YISIVICIIUIIIYIA )
MIPOUCXOISIINE
pu J100aBICHUHA

Brima ocaziok

CHHCETO IIBE€TA

Beiman stomouno-

3eJIEHBIN 0CaI0K

Het BumumMeIx

U3MEHEHUN

Het BuauMbIx

U3MEHEHUN

[TpuBeeHbI HAOTIOACHUS IIPU CIMBAHUU pa30aBICHHBIX PACTBOPOB.

Ecnu ucnonb3oBarh KOHLIEHTpUpOBaHHBINA pacTBop NaOH, TO B M30BITKE 3TOr0 pacTBOpa

pacTBOPUTCH CHHHI 0CagoK THApOKCHUAAa MCIIU:

CU(OH)2 +2 NaOH(KOHH) = Naz[CU(OH)4]

Kpome »TOro, BO3MOXHO H3MEHEHHME OKpPACKM pacTBOpa I€pMaHraHaTa Kajlus B

IIEJIOYHOM CpeJie N3-3a Pa3JIOKCHHUS:

4MnO,” + 40H™ = 4MnO,* + 2H,0+0,

PactBop mnpuoOperér cHayana TEMHYIO, MOYTH UYEPHYIO, OKpPAacKy H3-3a CMEIICHUs

3eJIEHOr0 U (PUOJIETOBOTO, @ TOTOM CTAHET 3€JIEHBIM.

5. YpaBHEeHUS peakuii:
2K,CrO4 + H,SO4 = K»Cr,0O7 + K,SO4 + H,O
CuSO4+ 2 NaOH = Cu(OH),d + Na,SO,
NiCl,+ 2 NaOH = Ni(OH),4 + 2NaCl

Cucmema ouenueanun:

1. ®opmynsl coneii o 0,5 6anna

2. CooTHeceHwme coJeil mo npu3HakaM peaknuii 1o 0,5 6anna

3amnoyiHeHKe TabauIbl ¢ HabmoaeHusamMu no 0,5 damia

3. YpaBHeHus peakiuii o 1 6ammy

4. CootHecenue coueit o 1sery o 0,5 6anna

3amonHeHne TadIuIbl ¢ HabmoAeHusMu 1o 0,5 Gamra

0,5-8 =4 Gamna

0,5-4 =2 OGaia
0,512 = 6 damoB

1-8 = 8 0asuroB

0,5-4 =2 Gamna

0.5-8 =4 6amna
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5.

VYpaBHenust peakiuii o 1 6amry

1-3 = 3 Gama
UTOI'O: 29 6annos
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5.2. [Ipumepsl 3agannii (0e3 pemienmii)

Heopra}mqecxaﬂ XUMHUA

BappupoBaHue COOTHOLIEHMSI KOJMYECTBA pPEArupyrOIIMX BELIECTB, IPHUBOJSALICE
K pa3HbIM pe3yJbTaTaM.

H1. K tpém noprusim 0,1 M H,SO4 06béMoM 20 M kaknast, npuwiuiu: a) 10 ma 0,4
M KOH; 6) 80 mi 0,025 M NaOH; B) 30 ma 0,25 M KOH.

Paccunraiite MONIIpHBIE KOHLIEHTPALIMU MPOJTYKTOB PEAKIIMH B KaXKJIOM U3 TPEX CIIy4aeB.
VYxaxute pH cpespl momydeHHBIX pacTBOPOB (00IIbIlie, MEHbIIIE WIH OKOJIO 7).

B xonme pemenusi sToi 3amauM B ciydae a) nomydaercss cpemuss coib Kp,SO4 (pH
pacTBOpa HEHUTpaIbHBIN), B ciydae 0) mosrydaercs: kucias conb KHSO,4 (3Hauenue pH pactBopa
MeHbIIIe 7), B cydae B) MOJydaeTcs, 4To mEnoub ocTtaércs B M30bITKe (3HaueHue pH pactBopa
Ooubiie 7).

KonnuecTBa MCXOAHBIX BELIECTB MOYKHO 3a/aBaTh I10-PasHOMY — 3aJlaBas MacCOBYIO
JIOJI0 BEIIECTB B CIMBA€MbIX pacTBOpax WJIM yKa3blBas Macchl BeleCTB B pacTBopax. Ecmu
BMECTO CEpHOW KHCIOTHI B35Th CJ1a0yi0 MHOIOOCHOBHYIO KHUCIIOTY, Hanmpumep (ochopHyto, TO
B 3aBHCHUMOCTH OT COOTHOLIEHHS] UCXOJHBIX BELIECTB BApUAHTOB MOJYy4aeTcs ropazao OoJblIe:
MPOJIYKTaMU MOTYT OBITh KucHas coiib (muruapodocdar wim ruapodocdar), cpenHsst coib
(pocdar), Oydepnsiii pactBop (rugpodocdatr/auruapodocdar) wim pactBop ¢ocdara u
ocraBieiics mEnoun. Bapuant pa3pa®oTku 3TOH HMaen — MpOIyCKaHHE 4epe3 BOJY B pa3HOM
COOTHOILIEHUH XJIOPOBOAOPOJa U aMMHUAKa.

H2. 3apmanue Ha ymeHHe HCHOJIb30BaTh Iepuoauueckuii 3akon [[.M1. MenneneeBa
JUIS IpeJICKa3aHMsl TeX WM MHBIX CBOMCTB BEILECTB PA3IMUHBIX 3JIEMEHTOB.

Onpenenure Bo3MOXHBIE 31eMEHTH (X, Y, Z), COEAMHEHUS KOTOPBIX Y4YacTBYIOT B
cXxemax MpeBpalieHuN:

X03 + HzO — H2X04

Y,05+ HCl — YC13 + H,O

7,07+ NaOH — NaZO,4 + H,0,

ecnu OykBamu X, Y, Z 3amndpoBaHbl P-3JI€MEHTHI.

3anuIInTe YpaBHEHUS COOTBETCTBYIOIIMX PEAKIIUM.

H3. Jlana nenouka npeBpaleHui:

X > X0,— X0,— H,X0,— K,XO,
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K>X0; —— KMnOyH'———

Omnpenenure aneMeHT X. Hanummre ypaBHeHHs COOTBETCTBYIOIINX PEAKIINM.

H4. MoxHO moCTpouTh 3aJadyy Ha «BBIIAJAIONIME» M3 OOIIMX 3aKOHOMEPHOCTEM
CBOIicTBa coenuHeHUi, Hanpumep auTus. [IpuuéM HeoOs3aTenbHO y4yaluiicss MOXKET 00 3THX
CBOMCTBax 3HaTh, BBIBOJ O HUX OH CJIEJAET B XOJI€ PEIICHUS 3aJa4H.

Hagecky meramna maccoit 0,5 T octopoxkHo pactBopwin B 50 mi1 Boasl. B nmonyuenHbrit
pacTBOp MPOIMYCTHJIM HM30BITOK Ta3a C IUIOTHOCTbIO MO HeoHY 2,2. IlpoaykT Bbmmapuian u
MIPOKAJIUIIN JI0 TOCTOSIHHOM Macchl B MHEPTHOM atMocdepe. Macca npoaykra cocraBuia 1,07 r.

HS. Ilpu pactBopenuu 51,1 r HeusBectHoro Meramuia B 500 mu 10%-Ho# consiHOM
KHCIOTHl (TuiotHOCTh 1,01 1/™Mut) BeImenwiioch 2,8 1 Bomopona (H.y.). 3anummre GopMyiry
BBICILIETO OKCHJIa TOr0 MeTaJla.

H6. B 3amauax Ha CTpoeHHE BEIIECTBA MOXHO MCIOJIb30BaTh 3HAHHWE TECOMETPHH
JUIsl pacuéra 4ncia aTOMOB B 3JIEMEHTAPHBIX sUEHKaX KPUCTAIUIMUECKUX PEHIETOK.

Kpucrannuueckast pemérka JuTUs sSBIsIETCS KyOM4ecKoi 00bEMHOLIEHTPUPOBAHHOM.

Paccuuraiite, CKOIBKO aTOMOB JIUTHUS IPUXOJUTCS HA OJIHY DJIEMEHTAPHYIO SYEHKY.

B 3agmade MOXHO 3ampoCHUTh paccuMTaTh paguyc aroMa JHTHS, IJIUHYy pedpa
AIEMEHTAPHOU STYEHKH, INIOTHOCTD JINTHS, METAJUTMYECKHUI paJnycC.

JInsl CHOKHBIX BEUIECTB MO PUCYHKY CTPYKTYpPbI MOXHO ONPEIEIUTh COCTaB BEIIECTBA.

Hwxe npusenens! anementapusbie siueriku NaCl, CaF, u ReOs.

H7. MoxHO ucnoyib30BaTh OTBJICKAIOIIKE JaHHBIE, HAIPUMEP I[BETA PacTBOPA.

Oxkcun Meramia ¢ mMaccoBod poneit meramia 80% pactBopsiercss B 20%-Hoi cepHOit

KHCIIOTe C o00pa3oBaHHMEM pacTBopa Tromyboro 1nsera M B 24%-HOW COJSHOW KHCIIOTE
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c o0pa3oBaHMEM pPACTBOpa 3€JIEHOTO IBETA. YCTAaHOBHUTE COCTaB OKCHIA, BBIBEAUTE (HOPMYITY
IIPOJIYKTa B3aUMOJACUCTBUSA OKCHJIA C COJITHOW KMCIIOTOH, €CJIM U3BECTHO, YTO B HEM COICPIKUTCS
30,8% metamia n 68,3% xyopa no macce. Hanuiumre ypaBHEHHS! COOTBETCTBYIOIINX PEAKIIUM.

3enénas okpacka coequHeHus menu (II) Moxer cOUThH ¢ TONKy pematomiero. B mepBsrii
MOMEHT 3TO MPHUBOJIUT K YJUBJICHHIO M 3aCTaBIIICT KPUTHYECKH TMOJOUTH K COOCTBEHHOMY
pemieHuto. B npeasaraeMoM BapuaHTe 3a/1aHus JAETCSl COCTAB KOMILJIEKCHOTO COEMHEHMS MEIN
(IT), uro mpumaér obyJaronuii XapakTep 3aaaue.

3amaun MOTYT TakXke OBITh COCTaBJICHbl HAa OCHOBE XHMHUU JPYTUX MEPEXOTHBIX
METaJIJIOB, JUIsl KOTOPBIX XapaKTEpPHO U3MEHEHUE I[BETa IPU U3MEHEHUH CTENEHU OKHUCIICHUS U
KOOPJMHALIMOHHOTO OKPYXEHUSI.

H8. UHcnonws3oBaHue 3HaHUU O cIEM(PUUECKUX CBOMCTBAX OJHOTHITHBIX COCAMHEHUIA,
HaIpUMep pa3IUvYHOE OTHOILIEHHE aM(OTEPHBIX THIPOKCHUIIOB K B3aUMOJICHCTBHUIO C PACTBOPOM
aMMHuaKa.

Metann(X) pactBopsercs B coyisHOM kuciote. llpu B3anmopaelcTBUM XJIOpUAa 3TOTO
MeTaljia ¢ U30BITKOM IIENOYH 00pa3yeTcs MPo3payHblid pacTBOp, a MPH T100aBIEHUU K PacTBOPY
TOr0 Ke XJopuaa H30bITKAa aMMHaka BBIMAgaeT reneoOpas3Hblii ocamok. Omnpenenure
HEW3BECTHBIN METAJI U 3alUIIUTE YPABHEHHS YIIOMSIHYTHIX B 3a7a4€ PEaKIIHil.

H9. 3apmaua moxer mpenmnosiaraTb HECKOJBKO BapMaHTOB OTBETA, HAllpUMEp, pa3HbIe
BEIIECTBa MOT'YT UMETh OJIHY U TY K€ MOJIIPHYIO Maccy.

B Heopranmueckoil KuciIoTe MaccoBas A0S Kuciopoia paBHa 65,3%. M3oOpasute
CTPYKTypHBIE (POPMYIIBI KUCTIOT, OTBEUAIONIUX YKA3aHHOMY YCIOBHIO.

B xone pemenus 3agaun pemiarni BEIXOJUT HA MOJISIpHYIO Maccy 98 r/monb. Takas
MoJIIpHas Macca y cepHOoil u  oprodocopHOi KuCIOT. Tak Ke MOXKHO «3alrgpoBaTh»
CEpOBOIOPOA U NMEPOKCHU] BOAOPOA, B KOTOPBIX MaccoBas JUIsl BOJOPOJia cocTaBiseT 5,88%.

H10. J[lpyroii BapuaHT pa3BUTUS HJEU — IO OTHOCUTEIBHOM IUIOTHOCTH Ta3a II0
BO3yXy (BOJOPOMY WIH APYroMy JIFOOOMY Ta3y) ONpeaeiuTh MOJSPHYIO Maccy Tra3za u
MPEJIOKUTH HECKOJIBKO (POPMYJI BEIIECTB.

3anumuTe XUMHYECKUe (POpMYIbl HECKOIBKHUX Ta30B, IUIOTHOCTh KOTOPBIX MO BO3IYXY
coctasisieT 0,966. OnummnTe UX OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

Mounsipayto Maccy 28 r/moinb umerotr CO u CyHa.

Opranuveckass XuMus

O1. B 3aganusx c BOIIPOCOM «HM300pa3uTh BCE BO3MOXKHBIC M30MEPBI» MOXKHO JaTh
BEIIECTBA, KOTOPHIE UMEIOT ONTUYECKUE U30MEPBI.

N3o6pasute Bce nzomepsl coequnenus coctaBa C4HoCl.
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Bcero momxHO OBITH 5 U30MEPOB.
O2. Ucnonp3oBaHue B 33aJaHUAX OHU- W TOMU(PYHKIMOHAIBHBIX OPraHUYECKUX

COC,I[I/IHGHI/If/'I. HpI/I 9TOM Tpe6YIOTC${ 3HAHWS OCHOBHEIX CBOMCTB KJIAaCCOB OpTraHU4Y€CKUX BEIICCTB.
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Hanumnre ypaBHeHUs peakiuii:

K,C,04 ———» H,C,04

C4HeO4

B nanHOM mpuMepe UCTIONB3YIOTCS 3HAHHSI O TOM, YTO KapOOHOBBIE KHCIIOTHI ciiabee, 4eM
MHUHEpaJIbHbIe, U YTO KapOOHOBBIE KMCIOTHI MOTYT OOpa30BBIBATH CIIOKHBIE 3(UPHI, KOTOPHIE
BCTYIAIOT B PEAKIMIO HIEIOYHOTO THIPOIH3a.

03. Ilpu cxuranuu 2,25 © OpraHMYECKOro BemecTBa X, MUPOKO PacIpoCTpaHEHHOTO
B IIpHpoJie, o0pa3oBasioch 2,64 T quokcuaa yriepona, 0,42 r azora u 1,35 r Boasl. M3BecTHO, 4TO
X pearupyer ¢ COJSIHOM KHUCJIOTOM M C THAPOKCHUIIOM HaTpus, o0pasys cosnu. Hamwumumre
CTpYKTypHYIO dhopMyny X, HaUIIUTE ypaBHEeHUs peakiuil. [I[puBeante nuzomep Bemectra X.

[To maHHBIM cropaHus MOXHO BbIMTH Ha (opmyny rauiuHa. M3omepom emy sBisercs
HUTPOATAH.

O4. 3angauu Ha y/UIMHEHUS LENU.

N3o6pa3ute cTpykTypHbIe (DOPMYIIBI BELIECTB, 3aMHUIIUTE COOTBETCTBYIOIINE YPaBHEHUS
peaKuuii:

C2H5Cl — C3H5N — C3H7NO — C3H602 — C4H902

OS. B 3agaHusx Ha B3aMMHOE BIIMAHUE (QYHKIMOHAJIBHBIX TPYII APYT Ha Jpyra Mnpu
CPaBHEHMM KHCIOTHBIX WJIM OCHOBHBIX CBOICTB MOXHO JaTh BEIIECTBA, KOTOpbIE
«OTIPOBEPraroT» 0OIIIE 3aKOHOMEPHOCTH.

Kakoe COCAUHCHUC ITPOSBIIACT 0oJiee CHIIbHBIC OCHOBHEIC CBOMCTBA — aMMHAK HIIH

H;C

H3C\/CH3

H,C ! CH,
H3C>( ﬁ<CH3
CHy HiC ,

OTtBeT o0oCHYiITE.

HCCMOTpH Ha TO YTO TPETUYHBIC anmi)amqecm/le AMHHBI JOJI>KHBI OBITE 00JIeE CUITBbHBIMHU
OCHOBAaHUsSIMH, YEM aMMHAK, TpI/ITpeT6YTI/IJ'IaMI/IH ciabee amMMMaka H3-3a BO3HHKAKIIIHUX

CTEPUYECKHUX 3aTPYJHEHUM.
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06. B 3amavax akTUBHO HUCIIOJIb3YETCS BIMSIHUE YCIOBUM Ha MIPOJIYKT PEAKLIUU.
3anumure ypaBHEHUS XUMHUYECKUX PEaKIMH, ONpeaenuTe 3amupoBaHHbIC BEIIECTBA,
YKa)KUTE YCIIOBHSI IPOTEKAHUsI PEaKIUH.
Xy
1 mome Hy, Ni C12

CaCy ——» X —> Xy —>X3—>C,H0,

Xz

B 3aBucumoctu ot YCJIOBI/II\/JI N3 JUTAJIOTCHIIPOU3BOAHOTO MOTYT OBITH IMMOJIY4YCHBI OMOJI,

AJIKCH U aJIKHUH.

dusnueckas XUMHUSA

®1. Ilpu pa3paboTKe 3adaHWK C MCIOJB30BAHUEM DJHEPreTUYECKUX 3PQPeKToB
peakIuu JOJKHOE BHUMAHUE CIEAyeT YACNSITh UCIOJIb30BaHUIO 3akoHa ['ecca u ciencTBuil u3
HETO.

IIpu xonmencanuu 9 r Boabl Bbiaensercs 22 k/[x temnoTel. PaccumTaiiTe KOIUYECTBO
TEIUIOTHI, 3aTpauMBaeMoe Ha UCTapeHue 15 T BOJbI MPH CTaHIAPTHOM JIaBJICHHH.

®2. U3BecTHbI TEIUIOBBIC A(DEKTHI CIEAYIOMINX PEAKIIHI:

C2H2(r) = 2C(rpa(1)]/n“) + HZ(F), Q =226,7 KI[)K/MOJ'II); (1
)

3C2H2(r) = CeHe(x); Q = 631,1 xJlx/mMomb 2
)

CoeHe(x) = CoHe(r); Q =-33,9 xJlx/Momb 3

Paccuunraiite cTangapTHYIO TEIUIOTY 00pa3oBaHUs ra3000pa3HOro OeH307a.

®3. Paccumraiite osHepruto cBizu C-H B CHy, wucnonsdysa cienayromue
TEPMOXUMHUYECKHE YPABHCHUS:

Cpagur) + 2Hory = CHary + 74,9 xIx (1)

C(aT.) = C(rpad)m) + 715’0 KJIH( (2)

2H(ar)=Hoy+433,5xIx  (3)

Jlna pemeHuss 3THX 3agad TpeOyeTcsl BIaJeTh MNOHATUSAMHU: CTaHIApTHas TemioTa
00pa3oBaHMs BEIIECTBA, YHEPTHUS CBS3U, TEIIoTa (Pa3oBoro nepexona (KUMEHUs, KOHISHCAINH,
BO3TOHKH U T.1I.).

®4. Temnorel 00pa3oBaHUs OPraHUYECKUX BEIMIECTB MOXHO JOCTATOYHO TOYHO
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OLIGHUBATh, CYNTAS, YTO TEIJIOTa 0OPA30BaHUS COSAUHEHHS — 3TO CyMMa «TeIIoT 00pa30BaHUs»
WIA BKJIAJOB OTICNBHBIX (PYHKIMOHAIBHBIX Tpymi. Paccuwraiite Temiory oOpa3oBaHus
METHJITPOIIaHa, eciau u3BecTHbI BKiaabl >CH— (9,2 x/x/mons), —CH3 (48,5 xJIx/Mob).

®S5. Jlng 3ama4 HA XMMHUYECKOE PAaBHOBECHUE CIIEYET aKTUBHO MCIIOJIb30BaTh 3HAHUE
npunuuna Jle [larense, a Takke MOHATUSA «PABHOBECHE» U «KOHCTAHTA PABHOBECHS.

Hanummwre BbIpaskeHHe UIi KOHCTAHTBI DJIEKTPOIMTHUYECKON AMCCOLMALMM CEPHUCTOU
KHMCJIOTBI II0 BTOpOM cTymneHu. Kak cMecTuTcs paBHOBECHME B PacTBOPE CEPHUCTOM KHMCIIOTBI
npu 100aBICHUH K HEMY HEOOJIBIIIOT0 KoJM4ecTBa Cyinbhura HaTpus? OTBET 000CHYMHTE.

®6. Koncranra uzoMepuzanuu HekoToporo Bemiectsa A< B pasna 0,8. Cmemanu 5 r
BeuiectBa A u 10 r ero m3omepa B. Brrunciaure maccoByro nomiwo uzomepa B B momydeHHOU
cMecH. 3aBUCHUT JIM pe3yibTaT OT KOJMYECTBAa U30MEPOB B UCXOAHON cMecH?

®7. K nutpary xenesza (III) mobaBunu pactBOop pogaHuga aMMOHHS 10 00pa30BaHUs
KpPacHO-OpaH)XeBOro pactBopa. llodaydeHHBIM pacTBOp paszfaesiuiad Ha YeTblpe MPOOMpPKH.
[TepByto ocTaBUIM B KauecTBE «CBUAETEN». Bo Bropyto 100aBUIM HUTpAT Keje3a, B TPEThIO —
pOJaHHWI aMMOHHUsS, a B YeTBEPTYIO — H30BITOK TBEPAOro xyopuaa Harpus. Onummure
Ha0JIr0/1aeMbl€e SIBJICHUS U JITaliTe UM 000CHOBaHUe, ucnoib3ys npunuuin Jle [arensbe.

Bo Bropoii M TpeTheil mpoOupKax OKpacka YCHWJIMTCA M3-3a CMELICHHMsS pPaBHOBECHUs
B CTOPOHY OO0pa3oBaHMs POJAHMIHOIO KOMILJIEKCa >Kejle3a, a B 4eTBEPTOH MHTEHCHBHOCTb
OKpPAaCKH YMEHBIINTCA H3-3a 00pa30BaHUs XJIOPUIHOTO KOMILJIEKCA JKeTe3a.

®8. B cuuy TOro, 4ro /i pacu€ra KUHETUYECKUX MapaMeTpoB TpeOdyeTcs JOBOJIBHO
CJIO’KHBIA MaTeMaTU4eCKU anmapar, 3a/1aui 0 KMHETHKE JO0JDKHBI ObITh IEMOKPATUYHBIMU JIJIS
OonpmmHCTBAa ydammxcs. Ilpu sToM paboTa ¢ SKCHOHEHTaMHU JOJDKHA IMPOYHO BXOJUTH B
apceHas] Y4aCTHUKOB OJIUMITHAbI IO XUMUH.

OHeprusi AaKTUBAIlMM HEKOTOPOW peakuuu B OTCYTCTBHE KaTaJlM3aTopa paBHa
80 x/1x/Mob, a B IPUCYTCTBUM KaTalu3aTopa YHEPrusi akTUBAIMM YMEHBIIAETCS 0 3HAUYCHUS
53 xJI>x/Monb. Bo ckoJbKO pa3 BO3pacTaeT CKOPOCTh peakIUH B MPHCYTCTBUU KaTalu3aTopa,
eci peakius nporekaet mpu 20 °C?

3azaya Ha UCIIOJIb30BaHUE YpaBHEHUS AppeHuyca.

®9. C wucnonp3oBaHUEM (PU3HKO-XMMHUYECKMX METOJOB BO3MOXKHO TIOJIYYUTh
MHPOPMALIMIO U PACCTOSIHUAX MEXKAY aTOMaMH Pa3IM4YHBIX THIIOB, YacTO 3TOM MH(pOpMaLuu
JIOCTaTOYHO ISl OIIPENETICHHS CTPOCHUS CIIOXKHBIX YaCTHIL B paCTBOpax.

CxeMaTu4HO M300pa3uTe CTPOCHUE MOJEKYNbI BemecTBa ¢ OpyrTo cocraBom H3CAICl,,
€CJIM U3BECTHBI CIEAYIOLINE PACCTOSHUSA MEXy aTOMAMH U MX KOJIMYECTBO B pacy€Te Ha OJUH

aToM:

30



Paccrosaue, A | Kon-Bo Ha atom Al Paccrosiaue, A | Kon-Bo Ha atom Al
Al— Al 3.,2 1 Cl-Cl 3,2 0,5
Al-C 1,9 1 Cl-Cl 3,5 2
Al-C 4.5 1 Cl-Cl 6,2 0,5
Al-Cl 2,1 1 Cl-C 3,5 1,5
Al-Cl 2,3 2 Cl-C 5,1 0,5
Al-Cl 4.5 1

JlpoOHOE 4YHMCIIO pacCTOSHUI CBS3aHO C TEM, 4YTO B MOJIEKYJE€ aToOMbl XJopa
HE3KBUBAJIEHTHb. MoJjekyna umeeT JauMepHoe cTpoeHue (oaHo paccrosiHue Al-Al u
4 paccrosaus A—Cl) ¢ MOCTUKOBBIMH aTOMaMu xJjopa (2 0oJiee JIIMHHBIX PACCTOSIHUS). ATOMBI

Cl u C o6pasyrot Terparap Bokpyr Al (1,5 ogurakossix pacctossaus Cl1-C u 3 6nu3kux CI-CI).

JKCNePUMEHT

J1.  3anaHue Ha NPUTOTOBIIEHUE PACTBOPOB 3aJaHHOW KOHIEHTPALMH.

[TpurotoBbre 50 M 1M pactBopa cossiHOM KucaoThl uexos u3 20%-uoro pacrsopa HCI
(utotHOCTHRIO 1,1 T/MIT). OnuimTe MoAPOOHO BCE BAIlIM EHCTBHSL.

MoxHO naBaTh 3a/layd Ha MPUTOTOBJIEHHE PACTBOPOB (M3 KPUCTAIOTHIpAaTa M BOBI,
U3 JIByX PacTBOPOB BELIECTB, IPOJYKTaMH KOTOPBIH SABJISIOTCS: @) OAHO PAaCTBOPEHHOE BEIIECTBO
U pacTBOPUTEIIb; 0) OHO PaCTBOPEHHOE BEILIECTBO, PACTBOPUTEND U ra3; B) OJHO PaCTBOPEHHOE
BEIIECTBO, PACTBOPUTENb U OCAJIOK U T.[I.).

Jnst obyuarommxcst 5 — 7 KJIACCOB INPENCTAaBIAETCS WHTEPECHBIM pa3paboTKa 3aJaHHi
Ha IPUTOTOBJIEHHE PACTBOPOB 3aJaHHOM KOHIIEHTpAIMH, €CIM BMECTO BECOB U MEPHBIX
MUAJTUHAPOB WIIA KOJIO MPEIOKUTh UM BOCIIOIB30BaThCSl KYXOHHOMW MOCYA0N (YaiiHasi, CTOJI0Bas
JOKKHM, CTakaH M T.JA.), COOOIIMB IIKOJbHUKAM MPUMEPHBII 00BbEM MOCYIbl WJIM Maccy
NOMEIIEHHBIX B He€ MPOAYKTOB. ['J1aBHOE, YTOOBI BCE HCIOJIB30BAaHHBIE B TAKMX MPAKTHKO-
OpPUEHTHPOBAHHBIX 3a7ayaxX 4YUClia ObLIM peaJbHBIMH, a HE B3STHIMHM C MOTOJIKA, MOCKOJBKY B
ATOM BO3pacTe HIKOJIbHUKH OOBIYHO HAJ0JT0 3alIOMUHAIOT TaKWE BEIIH.

J2. Jlns pemeHus 3amad  OKCHEPUMEHTAIbHOIO Typa TpeOyeTrcss 3HaHue
KAueCTBEHHBIX PEAKLUN B OPraHUYECKON U HEOPraHU4eCKON XUMUH.

A) Kak nokazarb, 4To II0KO3a — 3TO alibJieruaocnupt? Hanummre ypaBHEHUs peakiuil.

b) JloxaxuTe SKCIEpUMEHTAIBbHBIM IMYTEM, YTO B BBIJIAHHOW NPOOMPKE HAXOIUTCS

pacTBOp CEPHOM KUCIIOTHI.
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B) Bam Bbpman ramorenun cocrtaBa Bal,. Ilpennoxkure MeTojpl KaueCTBEHHOTO
ONpEeIeTICHUsI COCTaBa ATOM COJNM. DKCHEPUMEHTAIBHO YCTAHOBHUTE €€ COCTaB M 3aMMIINUTE
YpaBHEHUS NMPOBEIEHHBIX PEAKLIUN.

Yacth 3a1a4 3KCHEPUMEHTAIBHOTO Typa SIBISETCS TaK HAa3bIBAEMON MPOOMPOYHON U
CTPOUTCSl TO CIEAYIOUIEMY CLEHApHIO: BbIJIaHbl HECKOJIBKO IMPOHYMEPOBAHHBIX MPOOUPOK.
He ucrnionb3ys Apyrux peakTUBOB WJIM HCIIOJIb3Ys BbIJAHHBIE PEAKTHBBI, CIEAYET ONPEIEIUTh
BEIIECTBA B MPOOUPKaX. AHATOTHYHO CTPOUTCS 3a7a9a Ha HICHTU(UKAIUIO TBEP/IBIX BEIICCTB.

I') B derpipéx mpoHyMEpOBAaHHBIX MPOOUPKAX HAXOIATCS PACTBOPHI XJopuaa Oapws,
KapOoHaTa HaTpusl, Ccyabhara Kalusg U XJIOPOBOJOPOIHOM KHUCIOTHL. He monp3ysich HUKaKUMU
JIPYTMMHU PEaKTUBAMHU, OMPENICITUTE COJIEPKUMOE KAk 101 13 MPOOUPOK.

J3. B sKcnepuMEHTANbHBIM Typ MOXHO BKJIIOYHUTH IPOCTOM HEOPraHUYECKUN WIIU
OpraHUYECKUM CHHTE3.

A) Hanumwure ypaBHEHHsSI peaklMid, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
cnenyromue npespamierus: CuO —CuSO4 — CuCl, — Cu(NO3),— Cu(OH),—CuO

b) DkcniepuMeHTalbHO OCYIIECTBUTE YKa3aHHBIC XUMUYECKUE TIPEeBpaIlleHHsl. amHIInTe

Ha0II0JaeMBbI€ SIBJICHHUS.

B) [ausr: cepnas kucnora, ruapokcun meau (I1) u xeneso. [Momyunte meTamnyeckyro

M€EJb.

5.3. 3aganus 18 5-8 kiaccos

[TockonbKy € 3amauaMy Ha TPOLIEHTHI LIKOJIBHUKHM 3HAKOMATCA B Kypce MaTeMaTHKU
ropaszio paHblle, 4YeM ¢ XUMHUel, HE0OOXOJMMO aKTHBHO MpeAJaraTh MKOJIbHUKAM HCIOJb30BaTh
9TH 3HAHMS JUIsl PEIICHUs TPUKIAIHbIX XMMUUYECKUX 3a/1a4.

1) B 06b14HOM aTMOC(EpHOM BO3JIyX€e, KOTOPHIM MBI JIBIIINM, CO/AEPKAaHUE YIIIEKHUCIOTO
raza cocrasnser 0,04 o0béMHBIX mporeHTa. OueHute 00BEM yriekuciaoro rasa (B i),
coJlepKalluiicsi B MOMEIIEHNUH, B KOTOPOM IPOBOJUTCS OJUMIIHMANA (MapaMeTpbl MOMEUICHUS
3amaite caMu). Berauciure 00bEM Bo3ayxa, B KOTOpoM coaepxkutcst 100 M1 yriIeKucioro rasa.

2) OtkpeiTHE OpOH3BI (CIUIABBI MEIU C OJIOBOM) CHIIPaji0O OTPOMHYIO POJb B OCBOCHUH
METaJUIOB M O3HAMEHOBAJIO COOOM IeNyl SMoXy dYenoBeueckod uctopuu. [y ymydiieHus
pa3IMYHbIX (PU3MUYECKUX XapaKTEPUCTHK K MEJU U OJIOBY MOPOH N0OABISIOT U IpYrHe METaJlbl,
HO CIUIaB MO-TIPEXKHEMY Ha3bIBalOT OpoH3oi. Hanmpumep, cBuHIIOBas OpoH3a COACPKUT 25 Macc.
% cBHUHLIA U Bcero 5 % ojoBa. Berymciaure Macchl CBHHIIA, OJIOBA U MEIHU, KOTOpBIE TpeOyeTrcs
3arpy3uTh B IUIABUIIBHYIO TIeUb JJIsI MOJIy4eHHsI 3 TOHH CBUHIIOBOM OpOH3BI.

Moryt ObITh pa3zpaOoTaHbl 33/1a4i HA IPUTOTOBIIEHNUE KAaK PACTBOPOB, UCIOJIb3YIOLIUXCS
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B OBITY, TaK ¥ PAacTBOPOB, NMPOU3BOAMMBIX B IMPOMBIIIICHHBIX MaciiTadax, Ha pacdéT cocTaBa
ra3oBbIX CMeEced, TBEPIBIX pacTBOPOB, CaMbIMH SpPKUMU IpPUMEpPaMH KOTOPBIX SBISIOTCS
METAJIJIMYECKHE CIUIABBI.

VY4uThIBas, 4TO XMMHIO HAYMHAIOT U3y4aTh B 8 Kilacce, MaTepuai sl 3a/1a4 MOXKET ObITh
B3ST U3 Kypca €CTECTBO3HAHUS.

3) OgauM U3 paclpoCTpaHEHHBIX HApPOJHBIX METOAOB JIEYEHHMS] BHUPYCHBIX U
OaxkTepraIbHbIX MH(EKLUNH ABISETCS M0JIOCKaHKUE Topiia COJIEHOH BOJIOM, B KOTOPYIO 100aBiIeHa
nuTheBas coja. [lepeunciaute XMMUYECKUE JIEMEHTHI, COACPIKAILUECS B TAKOM PacTBOpE, €CIU
BaM M3BECTHbI XUMUYECKHE Ha3BaHUS [IOBAPEHHOMN COJIM U MUTHEBOM COJIBI.

4) ATOMBI KaKuX 3JIEMEHTOB COJIEpKaTCsl B BOJHOM PAacTBOPE MOBApEHHOU coJin?

3aJaHusl OPUEHTUPOBAaHbl HA 3HAHWE TPUBHAIBLHOM HOMEHKIIATYPBI, YMEHHUE 3allUCHIBATh
XUMHUYeCcKHe (POpMyJIbl 110 Ha3BaHMIO. 3a/la4d MOKHO JIOTIOJIHUTH pacuéTraMH MacCOBBIX JOJICH
COJbl U CcOoaM MO0 pacy€ToM HEOOXOIMMOr0 KOJIMYECTBA KOMIIOHEHTOB JJIsi IPUTOTOBIICHUS
¢ukcrpoBaHHOro 00bEMa pacTBOpa (€CIu U3BECTHBI MACCOBBIE JI0JIH).

5) ®namanackuit apuctokpatr An bantuct Ban I'enbmont B XVII B. mpoBén mepBoe
HCCJIEJOBAHME MEXaHW3Ma pocTa pacTeHuil. OH B3BECWJI 3€MIIIO, 3acChlllajl €€ B TOPLIOK U
MOCa U1 B HETO JIEpeBO. B TeueHne HeCKONbKUX JIET OH MOJMBaJ JIEPEBO, a 3aTEM CHOBA B3BECHUII
JIEPEBO W 3eMJII0O U OOHAPYXHUJ, YTO BEC JiepeBa yBenuuwics Ha 74 kr. Bec mouBbl mpu 3TOM
ymesblunicss npumepHo Ha 100 r. DOkcnepument Ban ['enbMoHTa He OCTaBUII HU Yy KOTO
COMHEHHMsI B TOM, 4TO OHomacca oOpa3yeTcsi He U3 KOMIIOHEHTOB IOYBBI, a U3 JIPYTUX BEIIECTB.
HaszoBute 1Ba BellecTBa, YCBOEHHE KOTOPHIX OOECHeYMsIO JiepeBy HAaOOp OCHOBHOH dYacTu
MAacCBhl.

6) BoNbIIMHCTBO OKPYXKAIOLIUX HAC METAIUTMYECKHUX U3JEIUN U3TOTOBIEHO HE U3 YHCTHIX
METAJIJIOB, a W3 CIUIaBoB. [lpuBeauTe mpuMepsl Ha3BaHWHM HM3BECTHBIX BaM 5 METAIJIOB U
3 METAJNINYECKUX CIUIABOB.

7) VI3 mepedrciieHHOTo crucKka (TIaBieHUE, TOpeHUe, UCIapeHue, BO3TOHKA, THUEHHE,
KpUCTAJIN3aus, OpoKeHHE M T.II.) BBIOEPUTE MPOLIECCHI, KOTOPHIE SBISIOTCS XMMHUYECKUMU
(T. €. CONPOBOXKAAIOTCA XUMUYECKUM MIPEBPAILICHUEM OJJHUX BEIIECTB B IPYyTHE).

8) MmeeTrcs cnucoK ra3oB: YIJIEKUCIBIN ra3, KUCIOpOJ, a30T, BOAOPOA, aprod. Hanuuune
KaKoro W3 HHUX B BBIIBIXa€MOM BO3JyX€ YCTaHaBJIMBAIOT, KOTJa IyIOT Yepe3 TpyOouky
B U3BECTKOBYIO BOAY? A KaKOI0O M3 3THX I'a30B B BBIABIXAEMOM BaMHU BO3yX€ MEHBILIE BCETO?

Te >xe camble BOPOCH! MOTYT OBITh 3aIIM(POBAHBI B BUJE PA3JIMYHBIX peOyCOB, mIapas,
rOJIOBOJIOMOK, KPOCCBOPJIOB H T.JI., @ MOTYT OBITh BBIJIaHBI B BHJIEC TECTOB.

9) O,[[HI/IM M3 IICPBBIX MCTAJUIMYCCKHUX CILIaBOB, KOTOPBIC YCJIOBCK Hadajl HMCIIOJIb30BATh

33



B IN1yOOKOH IpEBHOCTH, SIBIISIETCS:

A) cranb; b) 6ponsa; B) nropamtomunmii; I') uyrys; /1) moGeaur.

10) Coenunenue yriepoja, Urpaoiiee OCHOBHYIO POJib B €r0 IPUPOIHOM KPYTOBOPOTE:

A) yrapnsiii ras; b) caxxa; B) vedts; I') meran; J]) yrinekucibrii ras.

11) Menpuaiinas 9acTHIla BEICCTBA, SIBISIONIASICS HOCUTEIIEM €ro XUMUYCCKUX CBOMCTB,
Ha3bIBACTCS:

A) xpynunka; b) kpucramnuk; B) atom; I') monekyma; /1) nos.

OTBer nosicHUTeE.

12) Camoii ynCTON BO/IOM U3 MEPEUUCICHHBIX B CIIUCKE SIBJIAETCS:

A) BopomnpoBoaHasi; b) ponuukosas; B) noxnesas; ') kononesnas; J1) MunepanbHasi.

OTBer nosicHUTeE.

13) I3 mepeuncneHHBIX XUMUYECKUX U (UBUKO-XMMHUYECKHUX TIPOIIECCOB BBIOEpUTE
TaKOM, JAJISl POBEJICHHUSI KOTOPOTO HE TpeOYyeTCs BRICOKAsi TeMIIepaTypa:

A) o6xur; b) npokanuBanue; B) Opoxenue; ') cniekanue; /1) criaBienue.

14) Ykaxkute mpoCcTOe BEIIECTBO, KOTOpPOE HE sBiseTcs MeTaioM: A) onoBo; b)
doctop; B) pryts; I') Mmaruuit; /1) menp.

15) Pa3bupass Mosiekyny BOJBI Ha YacTH, Mbl TOYHO HE HaWaEéM BHYTpPH HeE€ HU OJHOU
U3 CIEeNYIOMINX YaCTHUIL:

A) aromsl; b) anextponst; B) nosutponsr; I') HeiiTponst; 1) IpOTOHBI.

16) Cpenn NIEPEYNCIIEHHBIX METAJITMYECKUX MaTepHasoB, HCTOJIb3yEMBIX
JUIsl U3TOTOBJIEHUS TIPU30BBIX MEAJIeH, )KETOHOB 1 MOHETHBIX 3HAKOB, CIUIABOM SIBJISETCSL:

A) 30m0t10; b) cepebpo; B) 6ponsa; I') nHukens; [1) amoMuHuMiA.

17) Kakas 13 nepednciaeHHbIX ONepalnuii He UCTHOIb3yeTCs B XUMUYECKOW JabopaTtopun
JUISL pa3JeNIEHNs] U OUUCTKH BEIIECTB?

A) nepexpuctamuizanus; b) nepeoxnaxaenue;

B) neperonka; I') Bosronka; /1) nepeocaxxaeHue.

18) B kaxoii U3 nepeuucieHHbIX KUAKOCTEH JakMyC He OyAeT OKpalIuBaThCcs B KPaCHBIN
BeT?

A) numoHHBIN coK; b) s010uHbI cok; B) MOpKkoBHBIHM cOK; ) yKCyCHas 3CCEHITHS;

J1) xy1e0HbII KBac.

19) HekoTopbIM XMMHMUYECKHUM 3JIEMEHTAM HUX NEPBOOTKPBIBATENM Aajld UMEHA B YECThb

Ha3BaHMI CBOMX TOCyIapcTB (Ha POJAHOM WM JIATUHCKOM s3bIke). Bce mnepeuncineHHbie
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AJIEMEHTHI Ha3BaHbI B YECTh €BPOIEUCKUX CTPaH, KPOME:
A) nononust; b) repmanust; B) pyrenus; I') namnanus; J1) panmms.
20) 3anoaHUTE MyCThIE KJIETKH PYCCKUMHU Ha3BaHUSAMHM CIEAYIOIIMX 3J1eMeHTOB: Ag, Br,

Fe, I, O, Sn.

B kommiekTel MoOryr ObITh BKIIOYEHBl 3aJaHMs Ha 3HAaHME NPAaBWI TEXHUKU
06e30macHOCTH pabOThI C BEIIECTBAMHU, HAIIPUMED:

21) HauaB aBmxeHHEe ¢ BEpXHEH JIEBON KJIETKU U MEPEBUTAsICh 110 TOPU3OHTAIIN (BJIEBO
WIN BIIPABO) WM BEPTHKAIU (BBEpX WMJIM BHM3), MPOIANTE BCE KIETKH TaKMM 00pa3oM, 4TOOBI
u3 OyKB, TPUBEACHHBIX B KIJETKaX, MOJYYMJIOCh MPAaBUIO MO MepaM HpPeAOCTOPOKHOCTU
pu 0OpaIleHNH ¢ XUMUYECKUMU PEaKTUBaMH.

Kaxxgast ki1eTka MOKET UCHOIb30BaThCI TOIBKO OJHH pas.
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22) Pemnre KpoccBOpA, 3alOiHsS €r0 PYCCKUMHU Ha3BaHUSIMM XUMHUYECKHX 3JIEMEHTOB.
KiroueBsIM c10BOM siBiIsIeTCsSl (DaMHIIMSI BEIMKOTO PYCCKOrO Y4E€HOIrO, OIHOIO U3 co3jareneit
ATOMHO-MOJIEKYJISIPHOTO YUEHMS.

1)C; 2)0; 3)Al; 49N; 5)Zn; 6)1; 7)P; 8) H; 9) Pb.
2

3 8

Pasragaiite peOychl, B KOTOPBIX 3alIi(ppoBaHbl HA3BaHUS XUMHUYECKUX 3JIEMEHTOB.

puu
T

5.4. Cniucok JMTEepaTypbl, HHTEPHET-PECYpPCOB U APYTUX HCTOYHHKOB JIs1 MCII0JIb30BAHUS

NnmpHu COCTaAaBJICHUH 3aJaHui MYHUIIUTIAJIBHOI0 3Tana

1. Yypanos C.C., [IlempsHoBuu B.M. Xumunueckue oaummnuaabl MKOJbHUKOB. — M.: 3HaHue,
1979.

2.  bensix 3.J. [IpoBoaum xummuueckyto onummnuany. — [lepms: Kunxusiit mup, 2001.

3. Apxanrensckas O.B., Xwupos A.W., Epemun B.B., Jle6enea O.K., Pemeroa M./1.,
Tepenun B.U., TronbkoB U.A. 3aaun BcepoCCUCKOM OMMMITHA/IbI ITKOJILHUKOB 110 XUMHUH/
ITox pen. Axan. PAH, mpod. B.B. Jlynuna. — M.: Dk3ameHn, 2003.

4. Jlyuun B., TronbkoB U., Apxanrensckas O. Xumuda. Becepoccuiickue onumnuansl. Beim. 1.
(ITste xonen) / Ilox pen. akan. B. B. Jlyauna. — M.: IIpocBemenue, 2010.

5. Jlynun B., TionskoB U., Apxanrensckas O. Xumus. Beepoccuiickue onumnuaasl. Beim. 2.

(ITstb xomerr) / Iox pen. akaxa. B. B. Jlynuna. — M.: [Ipocemenne, 2012.
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20.

BerynurenbHble SK3aMEHBI M OJIMMITHABI TI0 XMMHH: ONBIT MOCKOBCKOTO YHHUBEPCHUTETA.
VYu4eb. mocobue / H. Ky3smenko, B. Tepenun, O. PepkoBa u np. — M.: M3garenscTBO
MockoBckoro yHusepcurterta, 2011.

Csuranbko HM.B., Kucun B.B., UypanoB C.C. CraHmapTHble aJTrOPUTMBI pPEIICHUS

HCCTAHJAPTHBIX XHMMHWYCCKUX 3aaad: VYueb. mocobue JJIs1 IIOATOTOBKH K OJIMMIIMaJaM

MIKOJIBHUKOB 10 XUMUHU. — M.: Xumuueckuit ¢pakyasrer MI'Y um. M. B. JlomonocoBa; M.:
Beicimii  xumuueckuit  koiuiek  PAH; M.: M3gatenbctBo  (H3MKO-MaTeMaTHYECKON
mutepatypsl (DU3MATIINT), 2012.

Hayuno-Meronuueckuii xKypHan «XUMHUS B LIKOJIE.

Ounukiaoneaus aiaa gere. — T. 17. Xumust. — M: Asanta+, 2003.

Jleencon U. Kak u mouyemy mpoUCXOASIT XMMHUYECKUE PEAKLIMHU. DJIEMEHTbl XUMHYECKOU
TepMOJIMHAMUKHU U KuHeTuku. —M.: ]I «MuaTemnext», 2010.

Xayctkpodt K., Koncredn 3. CoBpemenHsIii kKype obmier xumuun. B 2 1.: [lep. ¢ anrn.— M.:
Mup, 2002.

[Toranos B.M., Tarapunuuk C.H. Oprannueckas xumus. — M.: Xumus, 1989.
Oprannyeckast xumus. B 2 1./ Ilon pea. H. A. TrokaBkunoit. — M.: Ipoda, 2008.
Kyspmenko H.E., Epémun B.B., [lonkos B.A. Hauana xumuu 1715 mocTynarommx B By3bl. —
M.: JIabopaTopus 3Hanwuii, 2016.

Epémun B. B. Teopetnueckas u MaTemMaTuueckasi XUMHs 1715 KOJIbHUKOB. — M.: MIIHMO,
2014.

Epémuna E. A., PeokoBa O. H. Xumus: CnpaBouyHHMK HIKOJbHHMKA: Y4eO. mocobue. — M.:
N3narensctBO MockoBckoro yHusepeurera. 2014.

Jlucunsin  A.3., 3eiipman A.A. Ouenb HecTaHgapTHble 3amauun no xumuu / Ilog
pen.B.B. Epémuna. M.: MITHMO, 2015.

Hynaes C.®D., XKwmypko [I.II., KabanoBa E.I'., KazakoBa E.®., Kysuenmos B.H.,
Oumunmoa C.E., Suenaxo A.B. Bonpock! 1 3a1aun 1o o01ieit 1 HEOpraHUIECKON XUMHUHU. —
M.: Kamxsbii oM «YHUBEpcuTeT», 2016.

Tepenun B.U., CamopyxoBa O.JI., Apxanrensckas O.B., Ansipu B.B., Unsun M.A. 3anaun
AKCIIEPUMEHTAIBLHOTO Typa BCEPOCCUNMCKON OJIMMITNABI IIKOJIBHUKOB 110 Xxumuu / Ilog pen.
akan. PAH, nmpo¢. B. B. JIykuna; ®oun Anapes Mensanuenko. — M.: Anbda [lpunT, 2019.
MI'VY -— mikosne. BapuaHThl 5K3aMEHAIMOHHBIX U OJIMMITUAIHBIX 3a1aHui 110 Xxumuu: 2019. —
M.: Xumnueckuii akynsrer MI'Y um. M. B. JlomoHocoBa, 2019 (exeroaHoe u3naHue,

CM. IIPEBIAYIINE TOBI).
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Humepuem-pecypcul

1. Meroanueckuii caiTt BCEPOCCHICKOU OJIMMITUAIBI LIKOJIbHUKOB

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

2. Pazmen «IIxonpHBIE OJINMIINAJIBI o XUMHUN rnopraia “ChemNet”

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

3. DnexktpoHHas OuOIMOTeKa Y4eOHBIX MaTepuasioB 1o Xumuu mnopraiga “‘ChemNet”

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

4. ApxuB 3ama4 Ha noprtajie «OnuMnIuaIbl 115 MKOJIbHUKOBY https://olimpiada.ru/activities.

5. Caiit «Bcepoccuiickasi olMMITHAa/1a IIKOJIBLHUKOB B T'. MockBe» http://vos.olimpiada.ru/.

6. KOHTAKTBI OTBETCTBEHHBbIX JIUII B IIIMK

C nokelaHUsIMH H PEKOMCHAAIUAMU 110 BHCCCHHIO I/ICHpaBHeHI/Iﬁ B MCTOIHUYCCKHUC
PEKOMCHAAIMH, a4 TAKXKC IIO BOIIpOCaM, KaCaroIMUMCA COCTABJICHHA 3aﬂaHHﬁ, MMpOBCACHUA H

IPOBEPKU  OJIMMIMAIBI, oOOpamaiitecb 1o d3iaekTpoHHON moure Olga.Arkh@ gmail.com

(Apxanrenbckass Onbra BanentuHoBHa) um Doljenko VD @inorg.chem.msu.ru (Jlomkxenko

Branumup JMutpresny).
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INPHJIOKEHUE 1

Ilepuoouueckasn cucmema 3nemenmos /l. H. Menoeneeea

1 2 | 3 ] 4 s | 6 [ 7 ] 8 | 9 [ 10 [ 11 | 12 ] 13 14 15 16 17 18
1 1 2
H He
1.008 4.0026
2 3 4 5 6 7 8 9 10
Li Be B C N O F Ne
6.941 |9.0122 10.811]12.011|14.007 | 15.999 | 18.998 | 20.180
31 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 \% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.098 | 40.078 | 44.956 47.867|50.942151.996 | 54.938 | 55.845 | 58.933 | 58.693 | 63.546 | 65.39 |69.723 | 72.61 |74.922| 78.96 |79.904 | 83.80
51 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85.468 | 87.62 | 88.906 91.224192.906 | 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 57T | *| 12 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta \% Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132.91]137.33138.91 178.49| 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| 14091 | 144.24 | [145] | 150.36 | 151.96 | 157.25 | 158.93 | 162.50 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232.04| 231.04 | 238.029 | [237] [242] [243] [247] [247] [251] [252] [257] [258] [259] [262]




INPHUJIO’KEHUE 2

Dnekmpoxumudeckuil pao HAnNPANHCEHUI Memanios

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,

Pacmeopumocmb COﬂeﬁ, KUC10m u 0OCHOBAHUILL 600¢€

(H), Sb, Bi, Cu, Hg, Ag, Pt, Pd, Au
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P — pactBOprMO

M — manopactBopumo (< 0,1 M) H — HepacTBopuMO (< 107 M) — He CymecTBYeT WIH pa3jiaraeTcsi BOJAOU




MNPUJIO)KEHHE 3

Hpumep 3446/1€HUA YUACMHUKA HA ané/UIAUUIO U RPOMOKOJ14 JHCIopU

Hp CACEAaTC/II0 KIOpU HIKOJILHOTO/ MYHHUIUIIAJIBHOTO

oTalia BCCpOCCHﬁCKOﬁ OJIMMIIMa1bI IMKOJBHHUKOB

10 XMMHH

damunus, ums, omyecmao

OT y4eHUKa(IIbl) KJlacca

NnoJiHoe Ha3eaHue O6pa306am€]le01j opeanusayuu

damunus, ums, omyecmeo

3agBjieHue
[Tpomy mepecMOTpeTh MOK paboTy, BBITOJHCHHYIO B Type, 3amada Ne ,

TaK KakK {1 HE COFHaCCH(Ha) C BBICTABJIICHHBIMU MHE OaJlJlaMH B CBSI3H C

obocHosatue NPUYUHbL HECO2NIACUsl C 8bICMABIIEHHbIMU bannamu

20__

(mara)

(moamuce)



MMPOTOKOJI Ne
pPaccMOTpeHHUs ane VIS IIMU YYACTHUKA

BCEPOCCUICKON OJIUMITHAABI HIKOJIbHUKOB 10 XUMHUU

(Z)aMM]lu}l, ums, omuecmeo nojiHoCmvlo

VYuenuka(1pl) KJiacca

NnoJIHoe Ha3edaHue 06pa306am€]le0ﬁ opeanuzayuu

Mecto IMPOBCACHU

cyowvexm Dedepayuu, 20po0

Jlarta u Bpems

IIpuCyTCTBYIOT YJICHBI KIOPH:

¢aszuﬂ, ums, omuecmeo nojiHoCmvio

KpaTkas 3anuch pa3bsCHEHUI WIEHOB KIOPU (10 CYTH aleJIISIUN)

PesynbTaT anemnsuuu:
1) otieHKa, BHICTaBJICHHAsI YYACTHUKY OJMMITHA]IBI, OCTaBlIeHA 0€3 H3MEHEHHUS;

2) OILICHKA, BBICTABJICHHASA YYACTHUKY OJIMMIIMA/Ibl, U3MCHCHA HA

C pe3ynpTaToM anesuisuy CoriaceH (He COorjaceH)

NOONUCH 3A18UMEIS

YuieHsl KIOpH

d.1.0 noonuce
D.N.0 Nnoonuce,
D.N.0 noonuce

d.N.0 noonucy,



