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IIpyHUHIIBI COCTABICHUS OJUMIHAAHBIX 3a1aHUN U GOPMHUPOBAHUSA
KOMILJIEKTOB OJTMMIIMAIHBIX 3aJaHUH /I IIKOJIbHOI0 U MYHUIIUIIAJIbHOIO
ITANOB

3amaHus ONMMIINA/IBI IIKOJFHOTO U MYHHUIIMIIAJIBHOTO 3Tana MOTYT OBITh aBTOPCKHUMH WM
BbIOpaHbl U3 JIUTEPATYPHBIX HMCTOYHMKOB. 3a OCHOBY MOTYT OBbITb B3SIThl 3aJaHMs OJIMMIINAJ
IPOILIBIX JIET, OIYOJIMKOBAHHBIE B COOPHUKAX W HA MHTEPHET NopTajax (CM. CIHMCOK JIUTepaTyphl,
Wntepuer-pecypcoB). Ccwviika Ha ucmounux obazamenvha. 3ajaHus  IIKOJIBHOIO U
MYHUIIUIAIBHOTO JTaroB Iiefiecoo0pa3Ho pa3pabareiBaTh Ui 4 BO3PACTHBIX IapauIesei:
MIKOIBHBIA dTanm — 5-8, 9, 10 u 11 kmaccel, MyHUIIMNAIBHBIA dTan — 7-8, 9, 10, 11 xmaccer. s
Ka)/101 napasuieny pa3padaTbiBaeTCs OIUH BapUaHT 3aJaHUM.

IIKoNBHBI 1 MyHUIIUIAIBHBINA dTanbl OJUMINAABI IO XUMUHU IS CTApIINX BO3PACTHBIX
napajuiesieil xKeyaTelbHO NMPOBOIUTH B 2 Typa (TEOPETUYECKUN M 3KCIEPUMEHTANIbHBIN) B CPOKH,
ycraHosieHHble [lopsiikom npoBenenus Beepoccuiickoit onumnuazsl MKOAHUKOB. JJTUTENTBHOCTD
TEOPETUYECKOI0 Typa COCTaBIIsIET He Oojiee 4 (YeThIpeX), a IKCIIEPUMEHTAIILHOIO Typa — He Oosiee 2

(IByX) acTpOHOMHMYECKHMX 4acoB. Eciau mpoBeneHHE IKCHEPUMEHTAIbHOIO Typa Ha IIKOJIbHOM

JTare HEBO3MOXXHO, TO B KOMIUIEKT TEOPETHYECKOTO Typa BKIIOYAETCs 3ajada, TpeOyromas
MBICJIEHHOTO 9KCIIEPUMEHTA, U BPEMsI IPOBEICHUS Typa YBEIMUYHUBACTCS.

Jia yyammuxcest 5-8 kiaccoB onuMmnuaga Mo XUMHUHU JIOJDKHA ObITh B OOJIbIIEH CTENEHH
3aHAMATENbHOM, YeM TPAaTUIMOHHOW: B OTJIMYME OT KJIACCHYECKOW (OpMBI TpOBEACHUS
OJIUMIIUAJB! (TEOPETUYECKUN M SKCIEPUMEHTAJIBHBIM Typ), B JaHHOM CJIy4ae PEKOMEH]IyeTcs
urposas (popma: olMMIMaa MOXKET ObITh MPOBEJICHA B BUJI€ BUKTOPUH U KOHKYPCOB XUMHUYECKOTO
COJIEpKaHNs, BKIIFOUAIOLINX:

1. snemeHTapHbIe TaOOpPATOPHBIE ONepanuu (KTO TOUYHEE B3BECUT WM U3MEPUT 00BEM, KTO
TOYHEE U aKKypaTHee 0TOepeT He0OXOJUMBIH 00bEM KUJIKOCTH, KTO OBICTPO, IPU ITOM aKKypaTHO
¥ TOYHO MPUTOTOBUT PACTBOP 3a/1aHHON KOHLIEHTPALIMH WM PA3/I€IUT CMECh HA KOMIIOHEHTBI);

2. IPOCThIE XUMUYECKHUE ONBITHI, CBS3aHHBIE C )KU3HBIO: TAILIEHUE COABI YKCYCHOM KUCIIOTOH,
pa3joXKeHUe XJIOpUZa aMMOHHSA, W3MEHEHHME LBETa INPUPOJAHBIX HHAMKATOPOB B KHCIOW H
HIEJIOYHOU cperie.

K moaroroBke TypoB st oOy4arommxcs 5-8 KJIacCOB HEOOXOAMMO aKTUBHO MPHUBIIEKATh
CTapUIEKIACCHUKOB.

CodepoicaHue oaumMnuadHbsvIxX 3adaHuil yyawuxcsa 9-11 kaaccos

OnumnuangHele 33/1a4U TEOPETHYECKOr0 Typa OCHOBaHbI HA MaTepuae 4 pas3aesioB XUMHH:
HEOPTraHWYECKOW, aHATUTHYECKOW, OpraHnyeckord u (usmdeckoil. B comepkaHuum 3amad JTOHKHBI

COACPKATHCS BOIIPOCHI, Tpe6yroume OT YYaCTHHUKOB CJICAYIOIIUX 3HAHUM U yMeHHﬁ:



W3 pa3nena HeopraHM4yeCKOi XUMHUU:

- HOMEHKJIATypa;
- CTPOCHHE, CBOMCTBA M METOJABI MOJTYYEHHUsI OCHOBHBIX KJIACCOB COEAMHEHHUN: OKCHJIOB, KHUCIOT,
OCHOBaHHH, COJIEH;

- 3aKOHOMEPHOCTH B HW3MEHEHWUW CBOMCTB JJICMEHTOB W WX COCIWHEHHWW B COOTBETCTBHH C
MEePUOIUYECKUM 3aKOHOM.

U3 pa3aena aHaIMTHYECKOU XMMHUU:

- KAQUCCTBCHHBIC pCAKIUH, HCIIOJB3YIOIIHUECA  JIA O6H3py>K€HI/IH KaTUOHOB KW  AaHHMOHOB
HEOPTaHNYCCKUX coneﬁ;

- IPOBCACHNEC KOJIMYCCTBCHHBIX PACUCTOB IO YPABHCHUAM XUMHUUYCCKHUX peaKHHﬁ;

- UCIIOJIb30BAHUEC JAHHBIX 10 KOJUYCCTBCHHOMY aHAJIU3Y.

U3 pa3gena opraHn4eckord XMMHU.

- HOMEHKJIATypa,

- U30MEPHH;

- CTPOEHHUE;

- IOJY4YEeHUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJACCOB OpraHMYECKMX COEIMHEHHH (aJKaHOB,
LUKJIOQJIKAHOB, aJIKEHOB, aJIKNHOB, apE€HOB, TaJIONEHIPOU3BOJHBIX, AMUHOB, CIIUPTOB U ()EHOJIOB,
KapOOHMIIBHBIX COCTUHECHU, KAPOOHOBBIX KUCIIOT, CJIOXKHBIX 3()UPOB, MENTUIOB);

U3 pasnena dusnyeckoil XUMUH:

- CTPOEHHUE aTOMOB U MOJIEKYII,
- TUTBI U XapaKTEPUCTUKU XUMHYECKOU CBSI3H;
- OCHOBBI XUMHYECKOU TEPMOJIUHAMUKN U KUHETHKH.

[Ipu coctaBneHuun 3aaHuil MPAKTHYECKOr0 Typa HEoOXOAMMO BKIIOYATh B HHUX 3aJaHUs
TpeOyIoIIHe UCIIOIb30BAHUS CIEAYIOIINX MPOCTHIX IKCIEPUMEHTATBHBIX HABBIKOB:
- B3BCIIMBaHHUE (AaHATMTUYCCKUE BECHI);
- U3MEpeHNe O00BEMOB KHIKOCTEH C MOMOIIBI0 MEPHOTO HUIUHIPA, MUTETKH, OIOPETKH, MEPHOM
KOJIOBI;
- IPUTOTOBIIEHUE PACTBOPA U3 TBEPAOTO BELIECTBA M PACTBOPHUTEINS, CMEIINBAaHUE U pa30aBiIeHUE,
BBINIAPUBAHUE PACTBOPOB;
- HarpeBaHue C TIOMOIILI0 TOPEIKH, PJIECKTPUICCKON TUIUTKH, KOJIOOHArpeBaTess, Ha BOJISHON U Ha
recyaHou OaHe;
- CMEILIMBaHUE W TEPEMEUIMBAHUE KUJIKOCTEH. HCIOJNb30BAHUE MATrHUTHOM MM MEXaHUYECKOU
MEIIAJIKH, CTEKJITHHOM MMaJ04Ku;
- HCIIOJIb30BaHUE KaNeJIbHOW U JIETUTEIbHOU BOPOHOK;

- (punpTpOBaHUE Yepe3 MIOCKUN OyMaKHBIM GUIbTP, GUIBTPOBaAHHE Yepe3 CBEPHYTHIM OyMaKHBIN
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(GUIBTP; TPOMBIBAHUE OCAJKOB Ha (DUITBTPE;
- BBICYIIMBAHHUC BCUICCTB B CYIIHWIBHOM H_IKa(l)y, BBICYIIIMBAHHUC BCIICCTB B J3KCHUKATOPC,
BBICYIIIIBAaHUE OCA/IKOB Ha (DUIBTPE;
- Ka4YeCTBEHHBIN aHAN3 (0OOHAPY)KEHUE KATHOHOB M aHWOHOB B BOJHOM PAaCTBOPE; MICHTH(HUKAIINS
AJIEMEHTOB TI0 OKPAIIMBAHHIO TUIAMEHH; KAUECTBEHHOE OIPEJICIICHUE OCHOBHBIX (DYHKIIMOHAIBHBIX
IPyII OPraHUYECKUX COETUHEHUN);
- OTIpE/IeIeHNE KUCIIOTHOCTHU CPEIbI C UCTIONb30BAHUEM UHIMKATOPOB.

Hanpumep, nporecc nepekpucTainzaniui TpedyeT MpoBeAeHUsT OOIBIINHCTBA YKa3aHHBIX

IMPOCTBIX onepaunﬁ, IIpH 3TOM BO3MOXKEH C UCIIOJIL30BAHHUE JOCTYIITHOI'O O60py,I[OBaHI/I5I H BCIIECCTB.

IIo0x00b!1 K pazpa6omke 0AUMNUAIHBIX 3A0AHUT

[Ipu pa3paboTke OJUMIMAIHBIX 3aJa4 BaXKHYIO POJIb UTPAIOT MENCHPEeOMemHble Ce53U,
MIOCKOJIBKY CETrOJIHS HEBO3MOXXHO TIPOBOJMTH IIOJIHOIIGHHBIC HCCIICAOBAHUS TOJBKO B OJIHOM
obnactu Haykd, Hen30ekHO OyayT 3aTpOHYTHl CMEXHBIC TUCIUIUIMHBL. 3HAHHUS TIO (QU3UKE,
6I/IOJIOFI/II/I, I'€oJIoTruu, FCOFpaCt)I/II/I U MAaTCMATHUKE IMPUMCHAIOTCA B PA3JIMYHBIX 00JIacTAX XUMUU.
WHTerpanus MaTeMaTHYeCKOM COCTABIISIONICH B 3a/laHUE IO XUMHUH, HAlIPUMEP, HU B KOEM CiIyvae
HE yMallsieT «XUMHYHOCTH» 3a7aud, a, Hao0OpOT, CIIOCOOCTBYET pACHIMPEHHIO Kpyro3opa
YYaCTHHUKOB OJIMMIIHAAbI, TBOPUCCKOMY Pa3BHUTHIO 3HAHUN IIKOJLHUKOB. Takne MEKIIPEAMCETHBIC)
3aJa4d  yCWJIMBAIOT XHMMHYECKYI0 COCTABJIAIONIYI0 W TMOKa3bIBAIOT TECHYID B3aUMOCBSI3b
€CTECTBEHHBIX HayYK.

OnumnuanHas 3agada — 3TO eIuHOe Lenoe. B Hee BXOIUT ycJd0BHE, pa3BepHYTOe
pelleHHe, CHCTeMAa OLleHMBAHMSA.

YcaoBusi OOMMIHAIHBIX 331384 MOTYT OBITH C(OPMYJIHPOBAHBI MO-PA3HOMY: YCIOBHE C
BOIPOCOM WJIM 3a/laHUEM B KOHIIE (TIPH 3TOM BOIIPOCOB MOXKET OBITh HECKOJIBKO); TECT C BEIOOPOM
OTBETA; 33/a4a, B KOTOPOM TEKCT YCIOBMS IpEepbIBaeTCsl BONMpPOCaMH (TaK 3a4acTyi0 CTPOSTCS
3aZ1a41 Ha BBICOKUX YPOBHAX OJ'II/IMHI/IaI[BI).

OJ'II/IMHI/IaZ[HI)IG 3ala4M 110 XUMHWH MOKHO pasaCiInTb HA TPHU OCHOBHBIX I'PYIIIIbIL:
Kauecmeennwvle, pacuémuole (Koauuecmeennvle) U IKCnepumMenmanbHole.

B kauecmeennwvix 3adauax Moxer mnoTpeboBaThCA: OOBSICHEHHE SKCIEPUMEHTAIbHBIX
¢dakToB (HampuMmep, HW3MEHEHHE IIBETa B pE3yIbTaTe pEaKIMH); paclO3HABAaHHE BEIIECTB;
IMOJIYYCHHE HOBBIX COG}IHH@HHﬁ; npeacKasaHue CBOMWCTB BCIICCTB, BO3MOXHOCTHU IIPOTCKAHUA
XUMHUYECKHX peakluil; omucaHue, OOBSCHEHHWE TeX WM WHBIX SBICHHMH; pa3/ielieHue cMecei
BEIIIECTB.

Knaccuueckoit ¢popMoil kauecTBEHHOM 3a/1a4H SIBISIETCA 3aJJaHUE CO CXeMaMU (1IeTI0YKaMu )

npespatieHuil. (B cxemax cTpenku MOryT ObITh HalpaBJieHbl B JII0OYI0 CTOPOHY, MHOT' /1A AaKe B
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00e CTOPOHBI (B 3TOM Ciy4ae KaXkJI0i CTpesike COOTBETCTBYIOT /IBa Pa3IMYHbIX YpaBHEHUS
peakiuit)). Cxembl IPEeBpAIICHHUA BEIECTB MOXKHO KIIACCU(DHUITUPOBATH CIECTYIOIUM 00pa3oMm:
1. [Ilo obvexmanm:
d. HeOpraHuYecKue;
b. oprannueckue;
C. CMCHIaHHBIC.
2. Ilo ghopme «yenouxu» (cxemvt Mo2ym Oblmb TUHEUHBIMU, PA3EEMBIEHHBIMU, YUKTUYECKUMUL).
3. Ilo obvemy u muny npedocmasienHol uHgpopmayuu
a. Jlanwl Bce BemecTBa 0€3 yKa3aHHWK YCIOBHI MPOTEKAHKS PEaKIUH.
b. Bce wiam Hekoropwle BemiecTBa 3amM@poBaHbl OykBamu. PasHble OyKBBI
COOTBETCTBYIOT Pa3HBbIM BEIIECTBAM, YCIOBUS MIPOTEKAHUS PEAKIIMM HE YKa3aHBI.
C. BemectBa B cxeme MOJHOCTBIO WMJIM YaCTUYHO 3alu(poBaHbl OyKBaMU M yKa3aHbI
YCIIOBUS IPOTEKAHUS PEAKIIMIA UK PEareHThI.
d. B cxemax BMeCTO BCIIECTB JaHbl 3JCMEHTHI, BXOMAIIME B COCTaB BEIIECCTB, B
COOTBETCTBYIOIIMX CTEMEHIX OKUCICHUSI.
€. CxeMmbl, B KOTOPBIX OPraHUYECKHE BEIECTBA 3alIU(PPOBAHBI B BUJIE OPYTTO-POpMYyII.

Hpyroit ¢opmoii KadyecTBEHHBIX 3aJay SIBJSIIOTCS 3a/adydl Ha OMUCaHHE XHMHYECKOTO
OKCIIEpUMEHTA (MBICICHHBI SKCHEPUMEHT) C YKa3aHWEM YCJIOBUU TPOBEICHUS pEaKUuil u
Ha0JII0ICHUH.

B pacuemmnuix (konuuecmeennsix) 3adauax oObIYHO HEOOXOAUMBI PACUEThI COCTaBa CMECH
(MaccoBblif, 0OBEMHBI W MOJIBHBII TMPOIIEHTHI); pacueThl COCTaBa pPacTBOpa (MPUTOTOBJICHHE
pacTBOpPOB 3aJlaHHOW KOHIIEHTpPAIMH); PAacueThl C KCIOJIb30BAaHUEM Ta30BBIX 3aKOHOB (3aKOH
ABoranpo, ypaBHeHue Kianelipona-MeHneneeBa); BbIBOJ XUMHYECKOH (OpPMysbl BEIECTBA;
pacueTsl TO XHUMHYECKHMM ypaBHEHUSM (CTEXHMOMETPHUYECKHE COOTHOUICHHs); pacueThl ¢
UCIIONIb30BaHUEM 3aKOHOB XHUMHYECKOW TEPMOJMHAMHKHU (3aKOH COXpPAHEHHsI DHEPIHH, 3aKOH
['ecca); pacderbl C HCIOJIB30BAHMEM 3aKOHOB XHMHMUYECKOW KHHETHKH (3aKOH JIEMCTBHUS Macc,
npaBuio Bant-I'odda, ypaBHenue AppeHuyca), pacyeTbl C HCIOIH30BAHMEM KOHCTAHT
paBHOBECHS.

Yame Bcero OJIMMIMAIHBIE 3a/laHds BKIIOYAIOT B ceOS HECKONBbKO THUIIOB 3adad, T.e.
SBIISIFOTCS KoMOunuposannvimu. B 3amade MoOXeT ObITh M30BITOK HWIJIM HEAOCTATOK JaHHBIX. B
ciydae M30bITKa IIKOJIBHUK JOJDKEH BHIOpATh T€ JaHHBIC, KOTOPbIE HEOOXOAUMBI JJIS OTBETa Ha
MOCTaBIICHHBI B 3ajadye BOMpoc. B ciydae HemocraTka MaHHBIX, MIKOJBHUKY HEOOXOAMMO
MOKa3aTh YMEHHE TIOJIb30BAaThCA HCTOYHMKAMHM CHOPAaBOYHOW HWHQPOpPMAIMK U  U3BJIEKATh
HEOOXOIMMBIE VISl PEIICHUS TAHHBIE.

[Ipumepamu 3a1a4 SKCIIEPUMEHTAIBHOTO TYpa SIBJISIFOTCS] HEOOJIBIIINE MPAaKTUYECKUE PabOThI
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Ha pa3JIMYCHUE BEIIECTB, HAa MPOCTEUINHNI CUHTE3, HAa MPUTOTOBJIEHUE pPACTBOpa C 3aJaHHOMU
KOHIIEHTpaLUE.

VYCoBUs 3KCIEPUMEHTAIBHBIX 33724 JIOJDKHBI OBITh COCTABIICHBI TaK, YTOOBI y YJaIIUXCS
MOSIBUWICS HMHTEPEC K OSKCIEPUMEHTAIbHOM XumuM. i JOCTHIKEHUS 3TOH LeI HeoOXO0IuMOo
OCBOGHME  yyallUMHCS  MpocTedmux  jabopaTopHblx — omepanuii. B dopmynupoBkax
OKCIEPUMEHTAIBHBIX 3aJaHuil 00s3aTeNbHO JOJDKHO OBITh 33JaHHE ONKCATh BBINOJIHEHHE
HKCIIEPUMEHTA, HAOIIOJCHUS TPOUCXOIAIINX PEAKIIMNA U CeNIAaTh BHIBOJI M3 HAOIIIOICHHIA.
Memoouueckue mpedoeanusn K O1UMRUAOHBIM 3A0aUAM.

CogaepxaHue 3aayu JOJDKHO ONUPAThCS HAa MPUMEPHYIO Nporpammy coaepxkanus BcOLI
COOTBETCTBYIOLIEH BO3PACTHOM MAPAJIIIENH.

B 3amauax HEoO0X0AMMO aKTMBHO MCHOJb30BaTh pa3jMUHbIE CIOCOObI Ha3BaHUM BELIECTB,
KOTOPBIE UCIOJIB3YIOTCS B OBITY, TEXHHUKE.

Jis  ycmemHoro pemieHdust 3aadyd  HeoOXOIMMO HEe TOJbKO W HE CTOJIbKO 3HaHHE
(aKkTHYEeCKOro Marepuala, CKOJIBKO YMEHUE YYAIMXCS JIOTHYECKH MBICIUTh U UX XUMHUYECKas
WHTYHIHS.

3anava qoikHA OBITH MO3HABATENBHON, OYIUTH JTFOOOMBITCTBO, YAUBIIATS.

3amavya A0KHA ObITh KOMOMHMPOBAHHOW: BKJIIOYATh BOMPOCHl KaK KaueCTBEHHOTO, TaK U
pacueTHOTO XapakTepa; >KelaTeIbHO, YTOOBI B 3a/Jadye COACpKalIcs M MaTrepual U3 JPYTHuxX
€CTECTBEHHOHAYYHBIX JUCIUIUIMH.

3amavya J0KHA OBITH MHTEpPECHa (HE TOJBKO C TOYKH 3PEHUS 3aHUMATENbHOCTH). B Helt
JOJIKHA OBITH «W3IOMUHKa». [10 BOZBMOXKHOCTH M 33a[ja4M, ¥ BOIIPOCHI JOJKHBI ObITh COCTAaBIECHBI U
c(hopMyJIMPOBaHbl OPUTHHAIIBHO.

VYcnoBue 3aaun He JOKHO 3aHUMATh OO0JIbIIE OJHON CTPAaHUIIbI I€YaTHOTO TEKCTA.

Bonpocs! k 3a1aue TOMKHBI OBITH BBIIETICHBI U Y€TKO C(OPMYITUPOBAHBI, HE AOMyCKas
JIBOSIKOTO TOJKOBaHMs. Ha 0oCHOBE BOIIPOCOB CTPOUTCS CHCTEMA OLICHUBAHUSI.

Pemenne 3axau. Hanucare pemieHue 3ajayu He Jerde, 4eM co3jgaTh caMo 3ajaHue. PemieHue
JOJDKHO OpPHEHTHpPOBAaTh IIKOJbHUKA Ha CaMOCTOSITENbHYIO paboTy: OHO JIOJDKHO OBbITh
pa3BUBAIOIINUM, O0yJarOIMUM (03HAKOMHUTENbHBIM). BakHO, 4TOOBI 3aJaul MMENTU OTpPaHUYEHHOE
YHCIIO BEPHBIX PEIICHUH, U OTU PEUICHHs TOJKHBI OBITh Pa3BEPHYTHIMH, TOJIPOOHBIMHU, JIOTHYECKU
BBICTPOCHHBIMHU W BKJTFOYAJIA CHCTEMY OIICHUBAHUSI.

Cucrema ouenuBanus. Ee pa3paboTka - npoiecc Takoi e TBOPUYECKUH, KaK HallMCaHUE YCIOBHUS
U peuieHud 3aaadu. CrucreMa OlLIEeHMBAHUS PEIICHUS 337a4l ONUPAETCS HA MO3JIEMEHTHBIA aHaIM3.
OcoOble CIOKHOCTH BO3HHKAIOT C BBIOOPOM OIEHUBAEMBIX DJJIEMEHTOB, T.K. 3aJaHUS HOCST
TBOPUYECKUN XapakTep W IMyTed MOJy4eHHs OTBETa MOXKET ObITh HECKOJIbKO. TakuM o0pazom,

aBTOpaMH-p33pa6OTqHKaMH HCO6XO)II/IMO BBIIBUTH OCHOBHBIC XapaKTCPUCTUKH BEPHBIX OTBETOB, HE
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3aBHCSIIUE OT MyTEH peleHus, WIH PacCCMOTPETh M OLIEHUTh KKl U3 BO3MOKHBIX BapHUaHTOB
pemerns. CucremMa OIICHOK IOJDKHA ObITh TMOKOH M CBOAMTH CYOBEKTHBHOCTH IPOBEPKH K
MUHHMYMY. [Ipy 5TOM OHa 1OKHA OBITH YETKO JETEPMHUHUPOBAHHOM.

Pexomenoauuu no pazpadbomke cucmemuvl OUEHUBAHUA:

1.  Pemenwus 3a7aun TOJDKHBI OBITH Pa30UTHI HA DJIEMEHTHI (IIIATH ).

2. B kaxnom 3aaHuu 0aJuThl BBICTABIISIOTCS 32 KQK/IbIN JIeMEHT (mar) pemenus. [Ipuuem 6amn
3a OJWH IIar peUIeHHs MOXET BapbUpoBaTbcs OT 0 (peuieHne COOTBETCTBYIOIIETO 3JEMEHTa
OTCYTCTBYET WJIM BBINOJHEHO MOJHOCTHIO HEBEPHO) J0 MaKCUMaIbHO BO3MOXKHOTO Oaria 3a
AHHBIN Iar.

3. basl 3a mpaBWIIBHO BHIMOJIHEHHBIE 3JIEMEHTHI PELUICHUS CyMMHPYIOTCS.

4.  lllaru, 7eMOHCTPUPYIOLINE YMEHHE JIOTHUECKU PACCYkKAATh, TBOPUECKU MBICIUTH, MPOSBIISTH
MHTYUILIMIO OIICHUBAIOTCS BBIIIE, YEM T€, B KOTOPBIX MOKa3aHbl O0Jee MPOCThIE YMEHHUsI, BIaJCHHE
dbopManbHBIMU 3HAHUSIMH, BBIIIOJIHEHNE TPUBUATILHBIX PACYe€TOB U JIp.

CyMmmapHblii 0a/u1 32 paB3JIMYHbIEe 3aaHUSA (KCTOMMOCTBY» KaXKI0TO 33/IaHUs) He 0053aTeJIbHO

HOJIKECH ObITH OJUHAKOBbIM.

MeTOJ]I/IKa OLlCHUBaAHUA BbBINNOJHCHHBIX OJIMMIIMA/IHBIX 3aﬂaHHﬁ
OnenuBanue pabOT y4aCTHUKOB ILIKOJIBHOIO M MYHMIMIIAJIBLHOTO 3TanoB Bcepoccuiickoi

ONUMITMAJBl  MPOBOJAUTCS COTJIACHO CHCTEME OIIGHWBaHHS, pa3pabOTaHHOW MPEeIMETHOM
METOAMYECKOH KOMMCCHEH (CM. peKOMEHJAlMu IO pa3paboTKe CHUCTEMbI OLCHMBaHUs). UeHbI
JKIOPH TIEpe]] IPOBEPKOM 3HAKOMSATCS C PELIECHUSAMU U C CUCTEMON OLICHMBAHMSI, PACIPEIEIISIIOT
3aJaHusl, KOoTopbele OynyT mpoBepsTh. IIpoBepka MHpOBOAMTCS Mapod WIEHOB KIOpU. BaxHbIM
yclIoBUEM OOBEKTUBHOCTH MPOBEPKH SBISETCS TO, YTO OJIHA Mapa WICHOB XKIOPH MPOBEPSIET OAHO U
TO K€ 3aJ]aHHe.

UneHsl KI0pH MPUCTYIAIOT K MPOBEPKE TOIBKO MOCIE KOJAUPOBKU padoT.

B cucreme oneHuBaHMs yKa3aH MaKCHMaJlbHbIM Oayll 3a TOT WM MHOM 3JIEMEHT pelleHMs.
[Tpu HEMOJIHOM MJIM YAaCTUYHO OUIMOOYHOM OTBETE CTaBUTCS MEHbIIee yucio OamioB. Ecau oTBer
HENPAaBWIbHBIH, TO 3a 3JIEMEHT peleHus 0aJUIbl HE HAUNCIISIOTCS.

banmnbl MOryT HauMcinATbCA TakKXe 3a OpUTMHaiIbHOE pemeHue. I[Ipm 3TOoM Henb3s
IPEeBbIIATh MAKCUMAJIbHBIN OaJll 3a 3a1aHuE.

OOmiast oleHKa pe3ylbTaTa yYaCTHHKA OJUMIIMAIbI SBISETCS apuPMETHUECKOH CyMMOM
Bcex OaJlyIoB, MOJYYEHHBIM KM 3a 3aJlaHusl BCEX TYpOB OJMMIHAIbL. bansbl 3a 3amanus U obmas
CyMMa 3aHOCHTCS WIEHAMH J>KIOpDM B BEJOMOCTb M BMecTe C paboTamMu mepefaercs Ha
JIEKOTUpOBaHMe, a 3aTeM (PUKCUPYIOTCSI B UTOTOBOW BEIOMOCTH, IO KOTOPOM MOJBOJSATCS WTOTH

OJIMMITHAAbI.



MarepuajibHO-TEXHUYECKOE O0ecnedeHue 1 BbINOJHEHUS OJIUMITHATHBIX
3aJJaHul

JUist THpaXUPOBAHUS MAaTEPUAIOB HEOOXO0JMMa KOMITBIOTEPHAs! TEXHUKA, MHOKUTEIIbHAS
TEXHHUKa (Ja3epHble NMPUHTEPHI U KOMUPBI) M PACXOAHbIE MaTepHaiabl. MaTepuainsl (yCIoBUsS U
pELIeHUs] ¢ CUCTEMOM OLIEHUBAaHMs) CIIeAyeT Pa3MHOXKATh B pacueTe Ha KakJI0ro y4acTHHUKA.

JUist KaXKJI0ro y4acTHHKA HeOOXOAMMO pacreyaTrars NepUOIUYECKyI0 CUCTEMY, TaOIHIly
pacTBopuMocTU (TIpriiokeHust 1 U 2) U ycioBus 3aqaHuil. PemieHus ¢ cucteMoi OLleHMBaHUS
[I€YaTalTCsA OTAEIBHO U Pa3/1al0TCs YYaCTHUKAM U CONPOBOKIAIOIIMM TOJIBKO I1OCJIE OKOHYAHUS
BCEMM YYaCTHUKAMHU TEOPETUYECKOTO Typa.

Jlisi BBINOJIHEHUS 3aJaHUH TEOPETUYECKOI0 M IKCIEPUMEHTAIbHOIO TYpOB TpeOyroTcs
NPOIITAMIIOBAaHHBIE TETPAAH B KJIETKY/TUCTBI Oymaru ¢opmara A4, HEOONBIION 3amac pydek
CUHETO (MM YEPHOI'O 1IBETA).

Jns Da6OTI>I KIOPpHU 1 OPrKOMUTETA

KomMmmbroTepHas 1 MHOXKHUTENbHASI TEXHUKA, OyMara, pydykd CHHHE U KpacHBIE (B pacuere
Mo 2 IIT. HA KKJIOTO WICHA KIOpU), KapaHJAIlN MPOCThIE, HOMXHUIIBI, CTEIUIEPhl U CKPENKH K
HUM, AaHTUCTEIUIEPHI, KIEAIINN KapaHIalll;

JU1 SKCIEpUMEHTAJILHOTO Typa HCO6XOI[I/IMBI PCAKTHUBLI H O60py,[[0BaHI/Ie, KOTOPbIMHU

YKOMIUICKTOBAHA IIIKOJIA, TPH HEOOXOJMMOCTH OPraHU3aTOPhI JIOJKHBI TPEAYCMOTPETh 3aKYIKY
npoctoro oOopymoBaHus (MPOOUPKH, KOJOBI H T.O0.) W PEAKTHUBOB I TPOBEIACHHUS
MYHHIIMITATLHOTO M TIKOJILHOTO 3TallOB B COOTBETCTBHU C TPEOOBAHUSIMHU pPa3pabOTaHHBIMU

pPEeruoHaJIbHBIMA U MYHUIIUITIAJIBHBIMUA METOJAUUCCKHUMU KOMUCCHUSIMU.

IlepedyeHb CIPaBOYHBIX MATEPUAJIOB, CPEICTB CBA3H U JIEKTPOHHO-
BbIYMCJIUTEILHON TEXHUKH, Pa3pelleHHbIX K UCN0JIb30BAHNIO BO BpeMsl

NMPOBECIACHUA OJIUMITNA/IbI
[Tepuonnueckas cucTeMa XMMHUYECKUX JIEMEHTOB (TIpriioxkeHue 1).

Tabnuna pacTBOPUMOCTH U PsIZi HAIPSDKEHUST METAJIIOB (IIPUIIOKEHUE 2).

NH>xeHepHBI HEPOIPAMMUPYEMBII KaJIbKYIATOP

HpI/IMepI)I 3a1a9 TCOPETUIECCKOI'0 M IKCIICPUMEHTAJILHOI'O Typa €
PA3BEPHYTBIMHU PCIICHUAMU U CHCTEMOH OlleHUBAHUS

3adaua 1
Ycnoeue 3a0auu

W3BecTHO, 4YTO B KadecTBE pa3pbIXJIUTENs U1 TecTa HCIOJIb3YeTCsl IHILEBas Ccofa
(OukapOOHAT MM TUAPOKAPOOHAT HATPHUA), TAK KaK B PE3yJIbTaTe TEPMUUYECKOTO PA3JI0KEHHSI 3TOTO

COCAUHCHUA HUJIK TIpU B3aUMOJEUCTBUM C KHCIOTOMH o6pa3yeTc;1 ras, pa3pBIXJI}IIOIJ_[I/II7I TecTto. B
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KaueCcTBE KHUCJIOTHI MOXET ObITh, Hampumep, men, umeromuii pH<7. Hamwmmmre ypaBHeHUs
VIIOMSIHYTBIX peakiuid. YpaBHEHUE PEaKIMH ¢ KHUCIOTaMU HAMUIINTE B MOHHOU (opme, 4TOOBI He
MKCaTh BCE KUCIIOTHI, KOTOPHIE MOT'YT BCTPEUATHCS B MPOAYKTAX MUTAHUS.

Kakme eme BemectBa MOryT OBITh HCHOJB30BaHbl (MCHOJB3YIOTCSI) B KauecTBe
paspeixsinrenei. [lpuBenuTe mpuMep Takoro BeEIIECTBAa, OOOCHYHTE CBOM BbIOOp, HAMUIIUTE
yYpaBHEHHUE PEaKIMi, KOTOPhIE MOTYT MPOTEKATh MPHU B3aUMOJEHCTBUU C KUCIOTaMH (B MOHHOMU
¢dopme) 1 HarpeBaHUH.

Pewenue

2NaHCO; SN Na,CO3z + H,O + COzT

['unpokapOoHaT HaTpus B BOJIE AUCCOLUUPYET HA NOHBDIL:

NaHCO; + aq —>Na+aq + HCO3_aq

C KHCIIOTaMH pearupyeT TOIbKO THAPOKapOOHAT-NOH:

HCO; +H' — [H,CO3] — H,0 + CO21 unmn

HCO3; + H30+ — 2H,0 + CO,1

yrosnbHas kuciota [H,COs3] HeycroiiumBa, MO3TOMYy MHCaTh €€ B KadecTBE MPOIyKTa
peaKIuu HeNb34.

B kauectBe Oollee Ka4eCTBEHHOTO pa3phIXJiuTeNs (oOpaszyeTcss Oonblie rasa, a, 3HA4HT,
CUJIbHEE Pa3phIXJIAETCS TECTO), MOKHO MPEJIOKUTh KapOOHAT aMMOHUS:

(NH4),CO3 Y52 NHs31 + CO21+ H,0

(NH,),COz+ aqg —»NH," g + COs% g

COgZ_ +H — HCO3™

HCO3; + H — H,0 + CO,1

(NHz)HCO3 —“— NH3t + CO,1+ H20

(NHz)HCO3+ aq —NHy 5 + HCO3 5

HCO3; + H" — H,O + CO,1

Cucmema oyenueanusn.:

1 Peaxuus TepMUYECKOTO pa3iioKEHUs THIpoKapOOHaTa HaTpus 1 Gamn
2 Peakuus ruapokapOOHaT-HOHA ¢ TPOTOHOM HJIH THAPOKCOHHEM 1 6ann
3 OOocHOBaHHBII BEIOOD BEMIECTBA 1 Gamn
4 Peakuusi TEPMUYECKOT0 Pa3IOKEHUS MPEUI0KEHHOTO Pa3phIXJINTENs 1 6ann
5 Peakuus mpoayKTOB AMCCOIMAIIUMH MPEIIOKESHHOTO Pa3phIXJIUTENS C TPOTOHOM | Garr

WJIM TUAPOKCOHUEM
HUTOI'O: 5 oamios
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3adaua 2
Ycnoeue 3a0auu

[Ipu mnpomyckaHuu TApOB BOJBI YEpe3 OKCUJ KalblUsi Macca PEaKIUOHHOW CMeCH
yBenuumiach Ha 9,65%. Onpenenure NporeHTHBIA COCTaB MOJIYYE€HHOM TBEPOI CMECH.

Pewenue

3anuiieM ypaBHEHUS XUMUYECKOW PEaKIIHH:

CaO + H,0 = Ca(OH),

Koneunast cmech sIBIsIETCS TBEPABIM BEIIECTBOM M MOXKET COCTOSITH TOJIBKO M3 TUAPOKCHIA
KaJbIMS WIA CMECH OKCHJIa C TUAPOKCHIOM KaJbIIHs, TO3TOMY MOXXHO CIIEJIaTh BBIBOJI, YTO BOJA
npopearupoBaiga MOJHOCTBIO M THPHPOCT MAacChl PEAaKIMOHHOH CMECH paBeH Mmacce
IIPOpEarupoOBaBILIEH BOJIBI.

[IpoBenem pacuersr:

MYCTh HCXOJTHOE KOJMYECTBO OKCH/IA KAJIBIIHS paBHA X MOJIb, TOT/IA:

macca npopearuposasiieii Boabl: M(H,0) = M(Ca0) v(CaO,x)'® = (40+16)'x°0,0965= 5.4 x,
KOJINYECTBO MOJIb Tipopearuposasiieii Boasl: v(H,0) =5,4 x/18 = 0,3 x

T.K. 1o ypaBHeHuto peakmmu CaO u Hp;O pearupyior B cootHomenun 1:1, KoamuecTBO
pearupyrommux BemmectB paBHbL W(CaOpear) = V(H20) = v(Ca(OH),) = 0,3 x

3Hasi KOJHMYECTBA BEIIECTB MOXHO ONpeAeauTh Macchl octaBiierocss CaO wu
oOpazosasuierocst Ca(OH),:

m(CaOqc;r) = 0,7:x°(40+16) = 39,2x,

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

MIpH 9TOM 00111as1 Macca KOHeYHOU cMecu m(cmecH) = 61,4x

®(Ca0) =100%"39,2x/ 61,4x = 63,84%

®(Ca(OH),) = 100%°22,2x/61,4x = 36,16%

Te >xe pe3yapTaThl MOKHO MOTYYHUTh, TPEANONIOKHIB, YTO UCXOHAS CMECh COIEPKUT | MOTb
OKCHJIa Kanblus, T.e. x = 1.

OtBet: ®(Ca0) =63,84%  ®(Ca(OH)) = 36,16%

Cucmema ouenueanusn:

1  VYpaBHeHHE XMMHYECKON peaklnu 2 Gamna
2 OO0GoCHOBaHHBIH BBIBOJI O TOM, UTO BOJIa IPOpEarupoBalia MoJTHOCTHIO 1 6amn
3 OOOCHOBaHHBIH BBIBOJ] O TOM, YTO MPEJCTABIIICT COOOM MONyIeHHAs cMech 2 Oaiia
4 Pacuer maccel CaO B noy4eHHON cMecH 2 Gamna
5  Pacuer maccel Ca(OH); B monmyueHHOI cMecu 1 6ann
6  Pacuer Macchl HOJTY4YEHHOH cMecH 1 6amn
7 Pacuer w(CaO) 1 6ann
8  Pacuer w(Ca(OH),) 1 Gann

UTOI'O: 10 6awios
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3adaua 3
Ycnoeue 3a0auu

W3BecTh sBHSeTCs OAHMM W3 HauboJjiee PpPAcCHpOCTPAHEHHBIX U Pa3HOCTOPOHHE
UCIOJIB3YEMBIX XUMHUYECKHX TMPOAYKTOB, MPOU3BOJMMBIX M MOTPEOISEMBIX IO BCEMY MHPY.
OO0meMUpoOBOE MTPOU3BOJICTBO HETAIIEHON U3BECTH (OKCHI KaJIbIHs ), olleHuBaeTcs B 300 MiIH. TOHH
B rog. ITonyuaror ee 00KUroM U3BeCcTHAKA (KapOoHaT Kaublus) npu temmeparype 1100-1200 °C.
[Ipy B3aMMOAEHCTBUM HETAIICHOW M3BECTH C BOJAOM IPOUCXOAUT IIPOLECC «TALICHUS» U
II0JIy4aeTCsl ralleHast U3BECTh (TUAPOKCU KAJIbLIKSA).

1. Hanumute ypaBHEHUS peaklUUid, NMPUBOAALIMX K IOJYYEHHUIO TalleHOW W3BECTH U3
u3BecTtHaka. [IpuBeaure mo 1 mpumMepy HCHONB30BaHUS H3BECTU JoMa (B KBapTUpE) U B caly
(oropone, Ha naye).

2. OnieHnTE MacCy M3BECTHSKA, PACXOAYEMYIO €KErOHO Ha MPOU3BOJICTBO U3BECTH U MAcCy
raiieHoi U3BECTH, KOTOPYIO MOXHO OBLJIO MOJIy4aTh KaXKIbIHA IO, TOTaCUB BCIO U3BECTbD.

HacpiienHplii BOAHBIN pacTBOp TralleHONM H3BECTH HA3bIBAETCS «M3BECTKOBAas BOJA» U
UCIIOJIb3YETCSl KaK KayeCTBEHHBbIM peakTuB Ha yriekuciblii raz. B 100 r Ttakoro pactBopa

conepxurcs Bcero 0,16 r camoil rameHoil uzectu. [1I0THOCTH 3TOro pacTBopa IMpakTUUYECKH HE

OTJIMYAETCS OT IUIOTHOCTH YUCTOM BOABL ( £y o = 1 1/Mil).

3. Kakue BuguMble U3MEHEHUS MPOUCXOAT C U3BECTKOBOM BOJIOM MpH MPONMYCKaHUH Yepes
Hee yriekucnoro raza? Hanumure ypaBHEHHE peakuu.

4. Paccuuraiite g 300 r U3BECTKOBOM BOMKI:

a) KonnuecTBo HOHOB KasibLiuA (B IITYKaX);

0) KonnenTpanuio ruipOKCH/1-HOHOB B MOJIb/II;

B) Maccy yriekucinoro rasa, KOTOPYK 3TOT PacTBOpP MOKET MOTJOTUTh ¢ 0Opa3oBaHUEM
MaKCHUMaJIbHOTO KOJIMUECTBA OCA/IKA;

r) MuHUMaIbHBIN 00bEM YTIEKUCIOTO Ta3a (H.y.), KOTOPBIM CIeAyeT MPOIMYCTHUTh 4Yepes
3TOT pPacTBOp, YTOOBI BBIMAJAIONIMI BHauaje OCAJAOK IOJTHOCTHIO pacTBopmica. Hamummre
YpaBHEHUE PEAKLIUH.

5. I3 mepedyncieHHoro Crmucka BEUIECTB: XJIOPH HATPHsl, XJIOPHJ MEIH, XJIOPOBOIOPOI,
okcuz cepsi(1V), okena natpust, okeua memu(ll):

a) BeibepuTe 1 yKa)xuTe BEUIECTBa, C KOTOPBIMU U3BECTKOBAs BOJIa HE pearupyer;

0) BeibepuTe u ykakuTe BelecTBa, ¢ KOTOPHIMU U3BECTKOBAs BOJIa PearupyeT, U HAIUIITUTE

YpaBHEHUS PEAKIIUM.
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Pewenue

1. YpaBuenus peaknuii: CaCO3z = CaO + COZT; CaO + H,0 = Ca(OH)s.

Jloma wW3BeCTh HCIOJNB3YIOT MpH peMoHTe (mobernka, no0aBlieHME B IITYKaTypHBIE,
MINATJIEBOYHBIE M Jp. BSOKYIIME CMECH), B caay i OoppObI C BpEAUTENSAIMH H  JUIA
NPEJOTBPALICHHUS COJHEYHBIX OXKOTOB OCJAT CTBOJBI JIEPEBHEB M KYCTAPHHUKOB, a TaKXKe
U3BECTKYIOT KHUCIIBIC TIOYBHI.

2.Ilo ypaBuenusim peakumii u3 1 mons (40+12+3*16 = 100 r) uzBecTHsKa mosydaercs 1
Monb (40+16 = 56 1) HerameHoii, a 3arem 1 momb (40+2*(16+1) = 74 T) rameHoit u3BecCTH.
CootBercTBeHHO, s monydeHuss 300 mutH. T. HerameHoW wu3Bectn TpeOyercs 300*%100/56 =
536 MuIH. T. W3BeCTHsAKAa. Macca TamIeHOH HM3BECTH, KOTOPYIO MOJXKHO IOJIy4aTh KaKIbIA TOJ,
[IOracuB BCIO U3BECTh, cocTaBirier 300*74/56 = 396 muIH. T.

3.1lpu mpomyckaHWUM YIJIEKUCIOTO Ta3a uepe3 MPO3PAaYHyI0 H3BECTKOBYIO BOMY
HaOJIF0/1aeTCsl €¢ IIOMYTHEHHE.

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

4. B 300 r usBectroBoii Boasl comepxkutcs 0,16%300/100 = 0,48 r Ca(OH),, uro cocraBisier
0,48/(40+2*17) = 6,49*10 mons. OTBeuaeM 1o YHKTaM:

a) KonnuecTBO HOHOB KaybIus OYAET paBHO 6,49*10'3*6,02*1023 = 3,91"‘1021 HITYK;

6) MousipHasi KOHLGHTPALIS THAPOKCHA-HOHOB 2*6,49%10°%/0,3 = 0,0433 Moab/;

B) OcaJloK, 00pa3yroIUiics B PEaKIMU C YTICKUCIBIM T'a30M, - KapOOHAT KaJIbIIUS:

Vpasrenne peaxuun: Ca(OH); + CO, = CaCOgd + H0.

Ero wmakcuManbHOe KoOaMuYecTBO paBHO KosmmuectBy Ca(OH),, mis dvero B Mosx
HeoOxoaumo cTolbko ke CO,, Macca KOTOPOTo cocTaBuT 6,49* 10°3*44 = 0,286 T;

r) [Ipu U30BITKE YIIIEKUCIIOTO ra3a 0Ca0K PaCTBOPSIETCS.

VYpaBHeHUE peaklVu: CaCOe,\L + H,0 + CO; = Ca(HCO3)s.

YToGBI OH PAacTBOPHIICS BECh, TPEOYETCs KAk MHHEMYM erie cToibko xe COz (6,49%10°
MOJISI), T.€. BCETO 2*6,49*10'3 = 12,98*10" mous.

MuHMMabHbIH 00BEM YTIEKHCIOro ra3a pH H.y. cocTaBuT 12,98* 10°%22,4 = 0,291 1.

5. a) He pearupyet u3BeCTKOBas BOJIa TOJBKO C XJIOPUIOM HATPHUS U OKCHUIIOM MEJIH;

0) C ocranpHBIMH 4 BEIIECTBAMH HM3BECTKOBAas BOJA pPEardpyeT, MPHYEM OKCHJ HATPHS
pearupyer He ¢ paCTBOPEHHOI U3BECTHIO, a C BOJIOM.

Vpasnenus peaxyuii:

Ca(OH); + CuCl, = Cu(OH),{ + CaCly;

Ca(OH); + 2HCI = 2H,0 + CaCly;

Ca(OH); + SO, = CaSOsy + H,0;

Na,O + H,O = 2NaOH.
13



Cucmema oueHueanusn:

1 JIBa ypaBHeHus peakuwmii mo 1 6 2 Oamna;
JIBa mpuMepa UCHoabp30BaHNE U3BECTH 1O | 6 2 Gainna;
2 BepHbie pacyeThl Macc U3BECTHSKA U TallIEHON U3BECTH 110 2 O 2+2 =4 6anna;
3 Tomyrnenue 1 0, ypaBHenue peakuuu 1 6 1+1 =2 6anna;
4 BepHble pacueTsl a)-T) 110 2 0, ypaBHEeHHE peakuuu r) 1 6 4*2+1=96a108B;
5 Bepusble ykazaHus «pearupyet/He pearupyer» mo 0,5 6 6*0,5 = 36amna
YpaBHenus peaknwuii mo 1 6 4*1=4 Ganna.

HUTOI'O 26 6anuaos

3adaua 4 (3xcnepumeHmaabHbIl Myp)
Ha OKCHCPUMCHTAJIbHBIX TypaX HIKOJbHBIX XWUMHWYCCKUX OJIMMIIMALA Y4YaCTHUKaM MOXKHO

IIPEIUIOKUTH BBIIOJIHUTH 33Jady 10 PACIIO3HABAHUIO BOAHBIX PACTBOPOB Pa3IUYHbIX BEIIeCTB. /(s
pelIeHHs TakuX 3a7ad OT yYacTHHMKa TpeOyeTcs He TOJbKO 3HAHHWE pa3IMYHBbIX KayeCTBEHHBIX
peakuuii, HO U HaOJIIOAATEIbHOCTb, JIOTUYECKOE MBILUIEHWE, aKKypaTHOCTb U JIpyrHMe€ BechbMa
BAJKHBIE KAYECTBA ISl XUMHUKA-IKCIIEPUMEHTATOPA.

Jliis ipoBeieHus TaKOro Typa HEOOXOJUMO

HECKOJIBKO ITPOHYMEPOBaHHBIX IPOOUPOK € HCCIETyEMBIMU PACTBOPAMH,

OpPOOMPKH € MOJNUCAHHBIMU PpAacTpaMU BEIIECTB, C IOMOILBIO KOTOPBIX IPOBOAUTCS
OIIpeJICIICHNE,

cBOOO/IHAs MPOOMPKA WIIN HECKOJIBKO IPOOUPOK ISl IPOBEICHHS OIBITOB,

CTakaH C JUCTWUIMPOBAHHON BOAOM IJIi NMPOMBIBKM NPOOMPOK U OOJIBIIOW CTakaH s
CIIMBA,

JKCIIATCIIBbHO PACIIOJIOXKUTE BCC HpO6I/IpKI/I B IITaTUBC HA IIJIACTUKOBOM ITOJHOCE.

3amanmue

YcTaHOBHTE COJEPIKUMOE TTPOHYMEPOBAHHBIX MPOOUPOK 1-8, mcmons3ys BcoMoraTeibHBIE
pacTBOpBI HUTpaTa cepedpa, CepHON KUCIOTHI, THAPOKcHaa HaTpus. [IponymepoBaHHbIe TPOOUPKU
cojepxar pactBopbl cyibdara Mmeau(ll), kapOoHara HaTpus, NMEpMaHraHaTa Kauus, cyiabpuaa
HaTpHs, XJIOpUJIa aMMOHUS, XJIOPHU/IA HUKENS], HUTPATa allOMUHHMS, XpOMAaTa Kajusl.
1. Hanummre Gpopmynbl IpeaIoKEHHBIX IS paclio3HABaHUS COJIEH.
2. MHccrnemyiite B3amMOACHCTBHE BCEX HEOKPAIICHHBIX BEIIECTB C BCEMH BCIIOMOTATEIbHBIMU
pactBopamu. [l 3TOro HEOONBIIOE KOJIMYECTBO HMCCIEIYEMOro pacTBOpa IepesieiTe B YHCTYIO
npoOUpKy, 100aBbTE€ HECKOJBKO Kamelb BCIOMOTraTeIbHOTO PacTBOpa, MepeMellaiTe, 3aluiInTe

HaOJIIOZICHUS B TAOJIHITY:
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AHanuzupyemble

BeIIecTEa Mpo6upkaNe__ | Mpooupka Ne__ | Mpodupka Ne__ | IIpodupka Ne__

AgNO3

H>SO4

NaOH

N3menenus,
MIPOUCXOISIINE
npu 100aBICHUH

Bruteiite cogepkxuMoe mpoOUpPKH B CTaKaH IJIsl CIMBA, IPOMOMTE MPOOUPKY HECKOIBKO pa3
BOJIOH.
3. Hanumunre ypaBHeHus BceX peakUuil, KOTOpble OBbLIM MCIIOJIB30BaHbl Ul paclo3HaBaHMs
OeCLIBETHBIX PaCTBOPOB.
4. PyKOBOICTBYSICH OKpacKaMH PacTBOPOB BEIIECTB, MONMPOOYHTE COOTHECTH HOMEP MPOOUPKH C
dopMynaMu COOTBETCTBYIOIIUX cosield. VcmblTaiiTe nelicTBue II€I0YM U KHCIOThl Ha PacTBOPHI

OKpPAaIlICHHBIX coneﬁ, 3aI10JIHUTC Ta6J'II/II_[y1

AHanu3upyemble IIpobupka IIpodupka IIpodupka IIpoGupka
BEILIECTBA Ne Ne Ne Ne

o E

= H,>SO4

o R B

o A /M

T O «

o X\e

z =5

22 = NaOH

~ 2 g

5. W Hamummure ypaBHEHHUS BCEX peaklui, MPOTEKAIOIIMUX NpPU B3aWMOJAECUCTBUU pPACTBOPOB
KHUCTIOTHI M LIEJIOYH C UCCIIEAYEMBbIMH PAaCTBOPaMH.

Pemenne

1. Cymear memu(Il) — CuSO,, kap6onar Harpusi — Na,COs, mepmanranar kamus — KMnNOy,
cynbdun Hatpus — Na,S, xnopun ammonust — NH,4Cl, ximopun aukens — NiCly, HuTpat amoMuHus —
Al(NO3)3, xpomara kaus — Ko,CrOy.

2. IlepeuncrieHHble PacTBOPBHI MOXHO Pa3Ae€TUTh Ha JIBE TPYMIbI: MOJOBHHA U3 HUX OKpalleHa B
pa3JIMYHbIC [IBETA, IPYTUe — OCCIIBETHBHI:

OKpaI_HCHHLIC HCOKpaH_ICHHBIe

CuSO, Na,CO;

KMnO, Na,S
NiCl; NH,CI

K2CrOy4 Al(NO3)3

CocraBum TCOPCTUUCCKYIO Ta6J'II/II_Iy, PACIIOJIOKUB IO TOPU3OHTAIIN BCIICCTBA, KOTOPLIC HAM HYKHO
OMNpeaACINTD, a4 IO BEPTUKAINU — JOIOJHUTCIIBHBIC PECArCHTHI. Ha NMEPECCUCHUN KAXKIOT'O CTOJ'I6Ha n

CTPOKH YKAXKEM SABJICHUA, KOTOPBIC MBI OBI Ha6mo)1am/1 IIpu CJIMBAHUHU 3THUX PACTBOPOB.
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Ananuzupyemele
py Na,COs5 Na,S NH.CI AI(NO3);
BEIECTBA
N OenbIit
. YEePHBIH .
OeIbIi 0CcamoK HET BUIUMBIX TBOPOKUCTHIH
3 o
AgNO 0CaJIoK
o peakuus la U3MEHEHU I 0Ca0K
= peakuus 2a
=1 peakius 3a
X = "Bckumnanue"
o = MOSIBJIEHUE
= pacTBopa
o 3amaxa HET BUIUMBIX HET BUAUMBIX
== H,SO, (BeLmENISICTCA | " N N
2 o TYXJIBIX SIHII U3MEHEHU I W3MEHEHU I
=S ra3 0e3 3amaxa)
) peakuus 20
== peakuus 16
g OeIbIii 0CaIoK
s peaxuus 4a,
S N MOsIBJIEHHUE 3am1axa
5 HET BUJAMMBIX | HET BUJUMBIX | KOTOPBIM MCUYe3aeT
=~ NaOH . N aMMHaKa
U3MEHEHUI U3MEHEHUI npu 100aBICHUN
peakmus 30
n36e1TkKa NaOH
peakuus 40

ComocTaBuB MOMYYEHHYIO TAONHUIly C pe3yJbTaTaMu SKCIEPUMEHTA, MPUXOJUM K BBIBOIY,
YTO B MPOOMPKAX ¢ OECIBETHHIMHI PACTBOPAMHU HAXOIATCS CIIEAYIOIINE BEIIECTBA!

B Toii mpobupke, rae Beiman Oenblid ocanok npu godasinennn AGNOs, mpu nobGaBieHun
KUCJIOTBl BbIJIEJSAJICS ra3 0e3 IBeTa M 3amaxa (HaOlrolanoch «BCKUIIAHME»), a IpU J00aBlIEHUU
IEJI0YH BUJUMBIX U3MeHeHn He 0bu10, Haxoamics p-p Na;COs (aTo mpobupka Ne  );

B Ttoit mpobupke, rne Bbman depHblii ocanok npu podasiennn AgNOs, mpu nobaBieHUH
KUCJIOTBl OBUT 3amax TYXJIBIX SIUI[, a MpH J00aBICHUU LIETOYM BUAMMBIX M3MEHEHHUH He ObLIO,
Haxoawics p-p NazS (3to mpobupka Ne  );

B Ttoit mpobupke, rae BIman Oenblii TBOPOXKUCTHIN ocagok npu nodasneHnn AGNOs, mpu
N00aBIICHUH IIEJNIOYM OBUT 3aImax aMMHaKa, a Ipu J00aBICHUH KUCIOTH BUAMMBIX W3MEHEHHN HE
obwu10, Haxoaucs p-p NH4Cl (3To mpobupka Ne  );

B Toii npoGupke, riae Beinan Oenblii ocanok mpu nodasiennn NaOH, koTopslii pacTBopsIICs
B M30BITKE IIENIOYH, a TIPU A00ABICHUH KHCIOTHI MM HUTpara cepedpa BUIMMBIX M3MEHEHUH HE
65110, Haxommics p-p Al(NOs)s. (310 mpoGupka Ne )

Urax: B mpobupke Ne __ Haxonutcs p-p Na;CO3

B ipodupke Ne _ Haxoautcs p-p NaS

B nipobupke Ne _ Haxozutcs p-p NH4Cl

B nipobupke Ne _ Haxomutcs p-p AI(NOs);
3. YpaBHEHUS peaKLuit:
1a) Na,CO3 + 2AgNO; = Ag,CO3d + 2NaNOg;
16) NayCOs + H,S0, = Na,SO, + CO,T + H,0;

' BMecTO «__» MIKOJBbHUK THIeT Ne, mpoOHPKH, KOTOPBIN HAITKCall TabopaHT
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2a) Na,S + 2AgNO; = Ag,SY + 2NaNOs;
26) NayS + H,S0, = HoST + NaySOy;
3a) NH,Cl + AgNO3 = AgCH + NH4NO3;
36) NH4Cl + NaOH = NH5T + H,0 + NaCl.
4a) AI(NO3); + 3NaOH = AI(OH)3{ + 3NaNOs;
46) Al(OH); + NaOH = Na[AI(OH)4] wu
Al(OH)3 + 3NaOH = Nag[Al(OH)¢];
4, Huxe mnpeajaracrcsa COOTBETCTBHUE OKPACOK pPacTBOPOB M HOMEPOB HpO6I/IpOK B OJHOM WH3

BApHUAHTOB JIA paCliO3HAaBaHUsI.

Ne npodupku

Oxkpacka pacTBopa | JkenrTas | 3eeHas | ronydas | OT po30Boii 10 puoneToBoii

Oxkpacka BOJHBIX PacTBOPOB OOYCIIOBJ€HA MPUCYTCTBUEM B HHUX CIEAYIOIIMX HOHOB:
romybas — Cu2+, 3ejieHasg — Ni2+, JKenrasg — CrO42_, oT po3oBoit a0 (uoneroBoir — MnO,4 . Ot
3HAHMS [TO3BOJISIFOT YCTAHOBHUTH COICP)KUMOE TIPOOUPOK C OKPAIICHHBIMH PAaCTBOPAMH:

Ne  —p-pKyCrO4 Ne  —p-pNiCly, Ne  —p-p CuSOy, Ne  — p-p KMnO,.
CocTaBUM TEOPETUYECKYIO TaOJIHILy, PACIIOIOKUB MO0 TOPU3OHTAIN BEIIECTBA, KOTOPhIC HaM

HYXXHO ONPCACIINTb, a4 IO BCPTUKAIIN — JOMNOJHHUTCIBHBIC PCAIrCHTHI. Ha ICPECCUCHNUUN KaXKI0ro

CTOJ'I6H21 N CTPOKH YKAKEM ABJICHUS, KOTOPBIC MBI OBI Ha6J'IIOIIaJII/I IIpu CJIMBAaHHUU 3TUX PACTBOPOB.

AHanu3upyemsole .
Py CusO, NiCl, K,CrO, KMnO,
BEIECTBA
= P-p U3MEHUI
o= o HET BUIUMBIX HET BUANMBIX HET BUIAUMBIX
2 5 3| H2SO4 9 g OKpacKy Ha .
=g 2 WU3MEHCHUIA WU3MEHCHUIA WU3MEHEHHI
= X & OpPAHKEBYIO
o o <
S 5'8
E E = NaOH BBIITIAJI OCaJ0K BBbIITAJI $I6J'I0[IHO' HET BUIUMBIX HET BUANUMBIX
= " y 5
~ & 2 CHHETO 1[BETA 3eJICHBIH 0CaI0K M3MEHEHHI WU3MEHEHHIA

ITpuBeneHs! HaOMIOICHUS ITPU CIIMBAHUU pa30aBICHHBIX PACTBOPOB.
Ecnu ucnonp3oBaTh KOHLEHTpUpOBaHHbIN pacTBop NaOH, To B M30bITKE 3TOro pacTtBopa
pacTBOPUTCS CUHUI OCaI0K TMAPOKCUAA MEJIN:
Cu(OH)2 + 2 NaOH (ouy) = Naz[Cu(OH)4]
Kpome 3T0ro BO3MOXHO M3MEHEHHE OKpPACKH pacTBOpa NE€pMaHraHara Kajlus B LIEIIOYHOMN
cpene U3-3a Pa3IoKEHUs:
4MNOy4” + 40H™ = 4MnO4” + 2H,0+0,
PactBop mpuobpereT cHayaia TEMHYIO, IOYTH YEPHYIO OKPACKY M3-3a CMEILLIEHUS 3€JIEHOT0
U (MOJIETOBOTO, a TOTOM CTaHET 3€JIEHBIM.
5. YpaBHeHUs peakuuii:

2K5CrO4 + HS0O4 = KoCrO7 + KoSO4 + HO
17



CuSO,+ 2 NaOH = Cu(OH)xd + Na;SO,4
NiCl,+ 2 NaOH = Ni(OH),4 + 2NaCl

Cucmema OoueHueanus:

1
2

3

SN

®opmyisl coneii o 0,5 6

CooTHecenue coJiell 1o mpu3Hakam peakiuii mo 0,5 6
3amnonHenne Tadaup! ¢ HabmrogeHusaMu o 0,5 0amIos

VYpaBuenus peaknuii mo 1 6
CootHecenue coneii o nsery mo 0,5 6

3amnoyiHeHHe TabauIbl ¢ HabmoaeHusaMu no 0,5 0amioB

VYpaBHeHus peaxiuii mo 1 6

18

UTOro

0,5*8 = 4 damna;
0,5*4 = 2 damna;
0,5*12 = 6 0anoB;
1*8 = 8 6anoB;
0,5*4 = 2 6amna;
0.5*8 = 4 6anna
1*3 = 3 6aa.

29 6asi10B



OO0pa3ub! (mpuMepsI) 3aJaHUI
Teopemuyeckuii myp

Heoprannyeckass Xumus
BapbupoBaHue COOTHOILIEHUS KOJIMYECTB PEATUPYIOLIUX BEIIECTB, IPUBOIALIEE K PA3HBIM

pe3yibTaTam.

H1. K mpem nopyusm 0,1 M H>SO4 o6vemom 20 mn xascoas npunuau a) 10 ma 0.2 M
KOH, 6) 80 mn 0,025 M NaOH, ¢) 30 mn 0,25 M KOH.
Paccuumatime monapuvle xonyenmpayuu npoOyKmo8 peakyuu 6 Kaxicoom u3 mpex clyudaes.
Yxaorcume pH cpeowvi nonyuennvix pacmeopog (boavuie, MeHvuie UL OKOO 7).
B xome pemienust 3TOM 3amaum B ciydae a) mosydaercs cpemnssi conb K,SO, (pH pactBopa
HEUTpabHBIN), B ciaydyae 0) nomyuaercs kucnas coiib KHSO4 (3Hauenue pH pactBopa mensie 7), B
CJIy4ae B) TIOJy4aeTCsl, 4TO MISJI0Yb OCTaeTCs B M30bITKe (3HaueHue pH pactBopa Gombie 7).
KonmdecTBa MCXOIHBIX BENIECTB MOKHO 33/1aBaTh IMO-Pa3HOMY — 33[aBasi MACCOBYIO JIOJTIO BEIIECTB
B CIIMBaGMbIX pacTBOpax WJIM yKa3blBas MacChl BelIecTB B pacTBopax. Eciu BmecTo cepHoit
KHUCTIOTHI B3Th CI1a0yl0 MHOTOOCHOBHYIO KHCIIOTY, Hampumep, GocGopHyto, TO B 3aBUCUMOCTH OT
COOTHOIIIEHUSI MCXOJHBIX BEIIECTB BapUAHTOB IOJYYaeTCsl ropa3fo Ooublie: MPOAYKTaMH MOTYT
ObITh KHCHas coub (murmapodocdar mmm ruapodocdar), cpennss coib (docdar), OydepHbrit
pactBop (ruapodocdat/muruapodocdar) umu pacreop docdara u ocraBmerics menoun. BapuaHt
pa3pabOTKu STOW MJIeM — MPOIMyCKaHHE uYepe3 BOAY B Pa3HOM COOTHOIICHHWH XJIOPOBOAOPOJA U
aMMHaKa.

H2. 3ananue Ha ymeHue ucnoib3oBaTh llepumonmyeckuit 3axon J.MI.MenneneeBa s
Mpe/ICKa3aHusl TeX WM MHBIX CBOWCTB BEIIECTB Pa3THUYHBIX AJIEMEHTOB.
Onpeoenume o3modcuvle snemenmsl (X, Y, Z), coeOuneHus Komopwvlx yuacmeyiom 8 cxemax
npespaujeHul:

XO3+ H,0 — HyX0Oq4
Y,03+ HCl — YCl3 + H,0
2507 + NaOH — NaZO4+ H>0

ecnu oykeamu X, Y, Z sawughposanvi p-snemenmoi
3anuwume ypasHenus coomeemcmayouux peaxkyui.

H3. /lana yenouka npespawenuii:

X— X002 - XO03— H2X04 — K2XO4

! T

KoX03 —— KMnOJ/H |
Onpeoenume snemenm X. Hanuwume ypasnenus coomeemcmayoumux peakyuil.

H4. MoxHo IMOCTPOUTL 3aJavdy Ha <«BbIIIAJAarONINUX» U3 O6I_I_II/IX 3aKOHOMepHOCTeﬁ

CBOMCTB coequHEHMH, Hampumep, JuTUi. [IpuueMm, HeoOsf3aTeNbHO ydalIUMHCAd MOXKET 00 ATHUX
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CBOICTBax 3HaTh, BBIBOJ O HUX OH CJIEAET B XOJI€ PEIICHHUS 3a/IauH.

Hasecky memanna maccou 0,5 2 ocmoposcno pacmeopunu 6 50 mn 600vi. B nonyuennwiii
pacmeop nponycmuau uz0bImMoK 2azd ¢ NIOMHOCMbI0 no HeoHy 2,2. Ilpodykm evinapuiu u
NPOKAIUIU 00 NOCMOSAHHOU MACChL 8 UHepmHou ammocgepe. Macca npodykma cocmasuna 1,07 a.

HS.  Ilpu pacmeopenuu 51,1 2 neuzsecmnoco memanna 6 500 mn 10% conanou kuciomsi
(nromnocmo 1,01 2/mn) évloenunocv 2,8 1 6odopoda (n.y.). 3anuwume gopmyny vicuie2o oxcuoa
9Mo2o mMemania.

H6. B 3amauax Ha cTpoeHHE BEIIECTBA MOXHO HCIIOJNb30BaTh 3HAHUE T'€OMETPHUM IS
pacueTa yncia aTOMOB B 3JIEMEHTAPHBIX sYeHKaX KPUCTAJUIMYECKUX PEIIETOK.

Kpucmaﬂﬂuqecmﬂ peutemka aumusl A614enics 1<y6uuec:<0ﬁ 06’b€MH014€HmpMp06aHHCL‘Z.

Paccuumatime, cxonvko amomos iumus npuxoOumcs Ha 00HY I1eMeHMAaAPHYIO AUEUK) .
B 3amadye MOXHO 3apOCUTh paccunTaTh paguyc aToMa JIUTHS, JJIUHY pedpa 3JIeMEHTapHOUN STYSHKH,
MJIOTHOCTD JIUTHS, METALNTHYECKUN PanyC.

H7.  MOXXHO MCIOJIB30BaTh “OTBJICKAIOIINE” JaHHBIC, HAIPUMEP, IIBETA PacTBOPA.

Oxcud memanna ¢ maccosou Ooneti memania 80% pacmeopsiemcs 6 20% cepHotl Kuciome ¢
obpaszosanuem pacmeopa 201y6020 yeema u 8 24% conanoii kuciome ¢ 00pazo8anuem pacmeopa
3e/1eH020 yeema. Ycmanosume cocmas okcuoa, @vigeoume hopmyny npooykma 83aumMooeticmeus
OKCUOA C CONISIHOU KUCAOMOLL, eClu U38ecmuo, 4mo 8 Hem cooepaucumcs 30,8% memanna u 68,3%
xnopa no macce. Hanuwume ypasnenus coomeemcmeyrouux peakyuil.

3enenas okpacka coequHenust meau (II) Mmoxxer cOUTh ¢ TONKY peltaromiero. B nepBblii MOMEHT 3TO
MPUBOAUT K YJIWBICHUIO W 3aCTaBJISIET KPUTHYECKH MOJOWTH K COOCTBEHHOMY pelieHuio. B
mpeaiaraéMoM BapuaHTE 3aJaHMsl JTaeTCs COCTaB KOMIUIeKCHoOro coenuHenHuss meau (II), uro
npuaaeT o0yJaronfii xapakTep 3agaye.

3amaun MOTYT TaKXe OBITh COCTaBJIEHBI HA OCHOBE XMUMHUHU IPYIHX MEPEXOJHBIX METAJIOB, IS
KOTOPBIX XapaKTepHO W3MEHEHHE I[BETA NMPU U3MEHEHUH CTETICHH OKUCJICHHUS U KOOPAMHAIIMOHHOTO
OKPY>KEHUS.

H8 Hcnonb3oBanue 3HaHUN O CHeNM(PUUECKUX CBOMCTBAX OJHOTUITHBIX COEAMHEHUN,
HaIrpuMep, pa3IMdHOe OTHOIIEHHWE aM(OTEPHBIX THAPOKCHIOB K B3aUMOACHCTBHIO C PAacTBOPOM
aMMHaKa.

Memann(X) pacmeopsiemcs 6 consnoti kuciome. Ilpu 83aumooeiicmsuu X10puoa 3mo2o mMemaiid ¢

U30BIMKOM Wenoyu 0opa3yemcs npo3payHvll pacmeop, a npu 000asileHUU K pacmeopy 3mo2o ice
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Xopuoa uzdelmKa ammuaka eplnadaem 2eaeoopasuviii ocadok. Onpeoenume Heu38eCmHulLl MeMall
U 3anuwiume ypasHeHus YNOMAHYMbIX 6 3a0aye peakyuli.

H9 3ajaya MOKET IpelroyiaraTb HECKOJbKO BApUAHTOB OTBETA, HAIpUMEp, Pa3HbIE
BElIeCTBa MOT'YT UMETh OJIHY U TY K€ MOJIIPHYIO Maccy:

B neopeanuueckoii xucrome maccosas 0o kuciopooa pasna 65,3%. H3zo00paszume cmpykmypHbie
@opmynel Kuciom, 0meeuarowux YKa3aHHoMy YCI08Uio.

B xone pemienus 3aauu pemIaonfi BBIXOAUT Ha MOJIAPHYIO Maccy 98 r/monb. Takas mMosspHas
Macca y cepHod u y oprodochopHOil KUCIOT. Tak e MOXKHO «3amudpoBaTh» CEpoOBOIOPOA U
MEPOKCU]T BOJIOPOA, B KOTOPBIX MaccoBas Ui BOJOpoJia cocTaBiseT 5,88%.

H10 [lpyroii BapuaHT pa3BUTHUS UACH — IO OTHOCUTEIBHON TUIOTHOCTH Ta3a MO BO3AYXY
(Bomopoaly WJIM JAPYroMy JIOOOMY Tra3y) ONpEeNeIUuTh MOJISIPHYIO MacCy raza M MPeIsioKHTh
HECKOJIBKO (DOPMYIT BEIIECTB.
3anuwume xumuueckue HoOpMynIbl HECKONbKUX 2A308, NJIOMHOCMb KOMOPLIX NO  B030YXY
cocmasnsiem 0,966. Onuwume ux OKUCTUMENLHO-80CCMAHOBUMENbHbLE CEOUCMEA.

Mousipayro macey 28 r/moie umerotr CO u CoHy.

Oprannveckasi XuMus
O1. B 3amanHusix ¢ BOMPOCOM «H300pa3uTh BCE BO3MOXKHBIE H30MEPHI» MOXHO J1aTh

BEIIECTBA, KOTOPhIE UMEIOT ONTHYECKHUE U30MEPHI.
H3zo6paszume 6ce uzomepol coeounenus cocmasa C4HgCl.
Bcero gomxHO OBITH 5 U30MEPOB.

02. lcnonwp3zoBanue B 3aJaHUsX OM- U MNOIMPYHKIMOHAIBHBIX OPraHUYECKUX
coenuHeHuil. [Ipu 3ToM TpeOyIOTCs 3HaHNS OCHOBHBIX CBOMCTB KJIaCCOB OPraHMYECKUX BEIIECTB.
Hanuwume ypasnenus peaxyuii:

K2C04  — HyCy04

\C4H504/

B naHHOM mpHMepe UCIOIB3YIOTCS 3HAHHMS, YTO KapOOHOBBIE KUCIIOTHI cllabee, ueM
MHUHEpaJIbHbIE U 4TO KapOOHOBBIE KUCIIOTH MOTYT 00Pa30BBIBATh CIIOKHBIE (DUPHI, KOTOPHIE
BCTYMAIOT B PEAKIHUIO IEIOYHOTO THPOITH3A.

03.  [lpu corcueanuu 2,25 2 opeanuueckoe geuyecmso X wupoxko pacnpocmpanenHozo 8
npupooe , obpazosanocs 2,64 2 ouoxcuoa yenepooa, 0,42 2 azoma u 1,35 2 6oowi. M3eecmno, umo X
peazupyem ¢ CONAHOU KUCIOMOU U ¢ 2UOPOKCUOOM Hampust, 06pasys conu. Hanuwume
cmpykmypryio gopmyny X, nanuwume ypasnenust peaxyuti. [lpueedume uzomep eewecmea X.

[To naHHBIM CropaHusi MOXKHO BBIUTH Ha GopMyIty mniuHa. MizoMepoM emy siBisieTcst
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HUTPOITAH.

04. 3ajauun Ha yIJTMHEHUS LETIH.
Hzo00pazume cmpykmypuvie ¢hopmynvl eewecms, 3anumiume CcOOMEEmMCmseyowue YpasHeHus
peaxkyuti.

CszCl — C3H5N — C3H7NO — C3H602 — C4H902

O5. B 3aganusax Ha B3aMMHOE BIMSHUE (PYHKIMOHAIBHBIX TPYII IPYT HA Ipyra npu
CpaBHEHHMH KHCJIOTHBIX WA OCHOBHBIX CBOMCTB MOXHO JIaTh BEIIECTBA, KOTOPHIE «OIPOBEPIAIOT»
o0111e 3aKOHOMEPHOCTH.
Kakoe coedunenue nposensiem 6onee cunvbhbie OCHOBHbIE CEOUCMEA — AMMUAK UTU

H5C

H,;C CHj

HsC CHg

N

HeC CH,
CH; HC

Omeem obocHytime.
Hecmotps Ha To, yTO TpeTUYHBIEC anu(aTUUECKUE aMHUHbBI JOKHBI ObITh 00Jiee CHUIIbHBIMU
OCHOBaHUSIMU, YeM aMMUAaK, TPUTPETOYTUIIaMHUH cllabee aMMHUaKa M3-3a BO3HUKAOIIUX
CTEPUYECKUX 3aTPYJHEHUM.

0O6. B 3ajayax akTMUBHO MCHOJIb3YETCSI BIUSHUE YCIOBUM Ha IPOAYKT PEAKIUH.
3anuwiume ypagHneHus XuMuieckux peakyui, onpeoeaume 3auuUpposantsvie sewecmsd, yKaxicume

VC08US NPOMEKAHUS PeaKyuli.

Xi
. I mom Hy, No Cly
CaC; > X; = Xy — Xj 2, H 05
\ .

B 3aBucumoctu ot YCJ'IOBI/Iﬁ N3 JUTAJIOTCHIIPONU3BOAHOTO MOT'YT OBITH MOJIYYCHBI JUOJI, AJIKCH U

AJIKHUH.

duznyeckass XuMus
®1. Ilpu pa3paboTke 3aJaHUIl C UCMOIB30BAHUEM SHEPreTHUECKUX 3PPEKTOB peakuu

JIOJDKHOE BHUMAaHME CIEAyeT YAENATh UCTIOIb30BAHMIO 3aK0Ha ['ecca U clieICTBHI U3 HETo.
Ilpu xonoencayuu 9 2 600v1 6vioensemca 22 kluc mennomol. Paccuumaiime xonuuecmeo

meniomsl, 3ampadusaemoe Ha ucnapenue 15 2 600vl npu cmanoapmHom 0asieHuu.
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D2. Uszeecmmubi mennoswvie 3¢ghghexmui credyrouux peaxyuil:

CoHzp) = 2C pagum) + Ho)y O = 226,7 K/[ic/monn, @
3CoHzp) = CeHsponyy Q = 631,1 x/loic/monn; (2)
CeHoe) = CoHo(o); Q = —33,9 xlloic/mone. (3)

Paccyumatime cmanoapmmuyto meniomy obpazosanus 2a3000pa3Ho20.
®3. Paccuumaume  suepeuro cesizu  C-H 6 CHi  ucnonw3ys  caedyrowue

mepmoxumudecKue ypaeHerusl.

C(epa([)um) + 2H2(2) = CH4(2) + 74,9 K"HOfC (1)
C(am.) = C(epaqbum) + 7]5,0 K,H()fc (2)
2H am) = Hop) + 433,5 ke 3)

Jns pemieHus 5TuX 3aAad TpeOyercs BIaJeTh MOHATHSAMHU CTaHJIApPTHas TeIioTa oOpa3oBaHUs
BELIECTBA, YHEPTUS CBSA3U, TEIUIOTa (Pa30BOro nepexoa (KUneHus, KOHAeHCallui, BO3TOHKH U T.J.).

®4. Tennomwr 006pazosanuss OpP2aAHUYECKUX GEUCME MONHCHO OOCHMAMOYHO MOYHO
OYeHUBamv Npu NOMOWU Cledyue20 Memood: Y4umvléaemcs 6K1aA0 Kancoou (yHKYUOHANbHOU
epynnel. Paccuumaiime mennomy obpazosanusi memuinponawna, eciu uzgecmmusl 6xk1aovl CH
(9.2 kI]orc/monw), CHs (48.5 kl]ic/monw).

®5. Jlns 3a7a4 HAa XMMHUYECKOE PaBHOBECHE ClielyeT aKTHBHO HCMOJIb30BaTh 3HAHUE
npuniuna Jle [laTense, a Takke MOHATHS «PaBHOBECHE» U «KOHCTAHTa PABHOBECHSI.

Hanuwume svipasicenue 0na koHcmanmuol 21eKMpoIUmMuYecKol OUCCoyUayu CepHUCMOou
Kuciomel no 6mopou cmynenu. Kax cmecmumcs pagrnogecue 8 pacmeope cepHUCmoU KUCI0msl npu
0obasnenuu K Hemy Heboabuio2o Koauvecmea cyivguma nampus? Omeem obocHytime.

®6  Koncmamma uzomepusayuu nekomopoeo seujecmsea A B pasna 0,8. Cmewanu 5 2
seuecmea A u 10 2 e2o uzomepa B. Boiuuciume maccosyro donro uzomepa B 6 nonyuennoii cmecu.
3asucum nu pesyromam om KoIu4ecmea u3oMepo8 8 UCXOOHOU cmecu?

®7. K numpamy owceneza (I1l) oobasunru pacmeop pooaHuoa amMmonus 00 0bpazosanus
Kpacho-opanxcego2o pacmeopa. llonyuennviii pacmeop pasoenunu na yemoipe npooupku. Ilepgyio
ocmasunu 6 kavecmee «ceudemensiy. Bo emopyio dobasunu Humpam dicenesa, 8 mpemsto — pOOAHUO
AMMOHUSA, a 8 Yemeepmyio - U30bIMoOK meepooco xaopuda nampus. Onuwume HabaOOAeMbvle
A6NeHUs u oavime um 0b60cHosanue, uchonv3ys npunyun Jle [llamenve.

Bo BTOpOii M TpeThell MpOOMpKax OKpacka YCHJIMTCS H3-3a CMEIICHHUsS PaBHOBECHS B
CTOpPOHY 00pa30BaHUs POJAHUIHOTO KOMITJIEKCA JKeJIe3a, a B YeTBEPTO — MHTEHCUBHOCTh OKPACKH
YMEHBIINTCS U3-3a 00pa30BaHUs XJIOPUIHOTO KOMILIEKCA JKee3a.

®8. B cuiy TOro, 4to pacyeT KMHETUYECKUX MapaMeTpoB TPEeOyeT MOBOJIBHO CIIOKHBII
MaTeMaTHYeCKUH ammapar, 3aJadd 10 KHHETUKE JOJDKHBI OBITh JIEMOKPAaTHUYHBIMH IS

OONBIIMHCTBA ydalnuxcs. HpI/I 5TOM pa60Ta C OKCIIOHCHTaMU OOJDKHA IMPOYHO BXOAWUTH B apCCHA
23



YYaCTHUKOB OJIUMITAAIBI 10 XUMHH.

OHnepeuss axmusayuu HeKOMOpou peaxyuu 6 omcymcmeue kamaauzamopa pasva 80
Koic/MONb, a 8 npucymcemeuu Kamanuzamopa dHepeusi akmusayuy ymenviuaemcsa 00 3nadenus 53
Kloic/monb. Bo ckonvko paz 6o3pacmaen cKOpOCHb peakyu 8 NPUCymcmeuy Kamaiuzamopda, eciu
peaxyus npomexaem npu 20°C?

3a/iaya Ha UCIIOJIL30BaHUE YpaBHEHUS AppeHuyca.

JKcnhepumeHm
J1.  3ajmaHue Ha MPUTOTOBJIECHUE PACTBOPOB 33JaHHON KOHIIEHTpAIIUH.

Ilpucomoseme 50 mn 1M pacmeopa consinou kuciomul ucxoos us 20% pacmeopa HCI

(nromnocmoio 1,1 2/mn). Onuwume noopoduo eéce Bawwu oeticmaus.

MoXHO naBaTh 33Ja4d Ha MPUTOTOBJICHUE PACTBOPOB (M3 KPUCTAUIOTHAPATAa M BOJBI, U3
JIBYX PacTBOPOB BEIIECTB, MPOJIYKTAMH KOTOPBIM SIBIISFOTCS: a) OJHO PACTBOPEHHOE BEIIECTBO U
pacTBOpUTENb, 0) OIHO PACTBOPEHHOE BEIIECTBO, PACTBOPUTENh M Ta3, B) OJHO PACTBOPCHHOE
BEIIIECTBO, PACTBOPHUTEIb U OCAIOK U T.1I.).

Jnst oOyuarormxcst 5 - 7 KJIacCOB NMPEICTABISETCS MHTEPECHBIM pa3padoTKa 3alaHuil Ha
MPUTOTOBJICHUE PACTBOPOB 3a/IaHHOM KOHIICHTPAIIMH, €CIIM BMECTO BECOB M MEPHBIX IHJIMHJIPOB
VI KOJIO TIPEJIOKHUTh UM BOCITIOJIb30BAaThCS KyXOHHOUM TIOCY/IOH (YaiiHasi, CTOJIOBasK JIOKKH, CTaKaH
U T.JI.), COOOIIMB IIKOJBHUKAM IPUMEPHBI 00BbEM IMOCYIbl WM Maccy IOMEIICHHBIX B HeEe
NpoaAyKTOB. ['J1aBHOE, YTOOBI BCE MCIIOJIb30BAHHBIC B TAKUX MPAKTHKO-OPUEHTHPOBAHHBIX 3a/1a4ax
yuciaa ObUIM PEabHBIMH, a HE B3ATBIMH «C IMOTOJIKA», MOCKOJIbKY B 3TOM BO3pAacTe IIKOJIbHUKH
OOBIYHO HAJIOJITO 3aIIOMUHAIOT TAKUE BEIIIH.

92.  Jlns pemieHHs 3a/ad dKCICPUMEHTAIBLHOTO Typa TpeOyeTcs 3HaHWE KaueCTBEHHBIX
peaKkuuii B OpraHu4E€CKON U HEOPTAHUYECKOW XUMHUH.

A) Kax dokazamu, umo 2noko3a — smo anvoecudocnupm? Hanuwume ypasrenus peakyuil.

b) Jlokasxcume sxcnepumeHmanvHulM nymem, uYmo 8 6blOAHHOU NpOoOUpKe HAXOOUMCS
PACmeop CepHOll KUCIOMbL.

B) Bam evioan ecanocenuo cocmasa Bal,. [lpednosicume memoovl KaueCmeeHHO20
onpeodenenus cocmaea 3moil conu. IKCNePUMEHMANbHO YCMAHO8UmMe ee COCMAs U 3anuuiume
VPagHeHUs: NPOBEOEHHbIX PeAKYUIL.

YacTe 3aj1ad 3KCIEPUMEHTAILHOTO Typa SBISICTCA T.H. «IIPOOHPOYHON» W CTPOUTCS IO
CIIETYIOIIEMY CIICHAPHIO: BBIAHBI HECKOJILKO MTPOHYMEPOBAHHBIX MPoOUpoK. He ncmoms3ys apyrux
PEaKTHBOB WJIM WCIOJB3Yys BBIJIAHHBIC PEAKTHBBI, CIEAYET ONPEACTUTh BEIIECTBA B MPOOMpPKaXx.

AmnamoruuHo CTPOUTCA 3aa4a HaA I/IIIeHTI/I(I)I/IKaI_[I/IIO TBCPAbIX BCHICCTB.
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I') B uemvipex npornymepo8anHvlx NpOOUPKAx HAX0O0AMCS pacmeopul Xaopuoa bapus,
Kapboxama Hampusl, cyIbhama Kaius u Xa0po8ooopooHoll Kuciomol. He nonv3ysace Hukakumu
OpyeuMu peakxmusamu, onpeoeiume co0epAHCUMOe KAHCOOU U3 NPOOUPOK.

3. B sKcnepuMeHTaJdbHBIA Typ MOXHO BKJIIOYUTH MPOCTONM HEOPraHUYECKUM WIIU
OpraHUYECKUN CUHTES.

A) Hanuwume ypasHnenusi peaxkyutl, ¢ NOMOWbI0 KOMOPbIX MONCHO OCYUeCmBUMb
crneoyrowue npespaujenusi: CuO —CuSOy— CuCly; — Cu(NO3);— Cu(OH),—CuO

b) Dxcnepumenmanvno ocywecmeume yKazanuvie Xumuyeckue npespaweHus. 3anuuiume

Habnooaemvle A6/1eHUS.

B) JHanwvi: cepnasa xucnoma, euopoxcuo meou (I1) u oswceneso. Ilonyyume memaniuueckyo

MeOb.

3adaHus 0414 5-8 Kaaccoes
HOCKOHbe C «3agayaMH Ha HpOIICHTI)I)) IMKOJIBHUKHN 3HAKOMIATCIA B KprC MaTEMaTUuKHU

ropas3/io paHbllie, YeM C XUMHEH, HEOOXOJMMO aKTHBHO Ipeyiarath IIKOJIbHUKAM HCIIOJIb30BaTh
9TH 3HAHUS JIJISl PEIICHUSI TPUKJIAHBIX XUMUYECKUX 3a]1a4.

1) B obbiunom ammocgeprom 6030yxe, KOMOPOM Mbl ObIUUM, COOEPHCAHUE YNEKUCTO20
eaza cocmasnsem 0,04 obvemnvix npoyenma. QOyenume o00vem YyeneKucio2o easa (8 1),
cooepacawuiicss 8 NOMewjeHuu, 8 KOMOPOM NPOBOOUMCs ONUMRUAOA (napamempsbl NOMeujeHus!
3adatime camu). Boiuuciume o6vem 6030yxa, 8 komopom cooepacumcs 100 mn yenexucnozo easa.

2) Omkpwvimue 6poH3bl (CHIABLL MeEOU C OJI0BOM) CbI2PANO OZPOMHYIO POIb 8 O0CE0CHUU
Memainios u 03HAMEHO8AN0 COOOU Yeryio INOXY Uen08euecKol ucmopuu. Jis yayuulerHus paziuyHslx
@uzuuecKux xapakxmepucmux K Meou u 07108y nopoi 006asisiiom u opyeue Memaiivl, HO CHIA8 No-
npedcHemy Hazvlgarom Opouzou. Hanpumep, ceunyosas b6ponsa cooepacum 25 macc. % ceunya u
6ceco 5 % onosa. Bvluuciume maccvl céunya, o106a u meou, Komopvie mpedyemcs 3azpy3ums 8
NIABUILHYIO Neyb Oist NOAYYeHUss 3 MOHH C8UHYO0BOU OPOH3LL.

Moryt ObITh pa3paboTaHbl 3aJaYd Ha TPUTOTOBJICHUE PACTBOPOB, HCTOIB3YIONIMXCS B
OBITy, TaK U pPacTBOPOB, MPOM3BOAMMBIX B MPOMBINIICHHBIX MaciiTabax, Ha pacdyeT CcocTaBa
ra3oBBIX CMeCE€H, TBEpAbIX pPACTBOPOB, CaMbIMH SIPKUMHU TMPUMEPAMU KOTOPBIX SBISIOTCS
METaJUTNIECKHUE CTUIABBI.

YYuThIBasA, YTO XUMHUIO HAYMHAIOT M3ydaTh B § KIJIacce, MaTepuall JUIS 3aJa4 MOXET OBITh
B3ST U3 Kypca €CTeCTBO3HAHUSI.

3) OOHUM U3 pacnpocmpaHeHHbIX HAPOOHBIX MeMOO08 JeYeHUsl BUPYCHBIX U OAKMEPUATbHBIX
UHGhexyull A8IAeMcs NOJOCKAHUe 20pid CONEHOU 8000U, 8 KOMOPYIo 000aslieHa Numvesds cood.
Ilepeuucnume xumuyecKkue 1eMeHmMbl, COOePHCAUUEC 8 MAKOM pacmeope, eciu Bam uzsecmmbl
Xumudeckue Ha38anus NOBAPEHHOU CONU U NUMbEBOU COObL.
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4) Amombl KAKUX 1EMEHMO8 COOePHCAMCsi 8 BOOHOM PACMBOPe NOGAPEHHOU CONU?

3aaHusi OpUEHTUPOBAHBI HA 3HAHWE TPUBUATHHONW HOMEHKIIATYPBI, yMEHHE 3aMHCHIBATH
XUMHYecKHe (hOpMyJIbl IO Ha3BaHUIO. 3a/1a4 MOXKHO JOMOJHHUTH PacyeTaMH MacCOBBIX J0JIeH
COJIbI U COJIH, JINOO pacueToM HeOOXOIMMOT0 KOJMYECTBA KOMIIOHEHTOB AJIsl IPUTOTOBIICHUS
¢bukcupoBaHHOTO 00BEMa pacTBOpa (€CIU U3BECTHBI MACCOBBIE JOJH).

5) @ramanockuii apucmokpam An Banmucm Ban enomonm ¢ XVII sexe npoeen nepsoe
ucciredosanue mexanuzma pocma pacmenuti. OH 836ecul 3eM0, 3ACbINAl ee 8 20pULOK U NOCAOUL 8
He2o Oepego. B meueHue HeCcKoNbKUX Jiem OH NOAUBANl 0epeso, a 3ameM CHOB8A 838eCUll 0epeso U
3eMn0 U OOHapydCcUl, ymo ec oepesa yeenuyuics Ha 74 ke. Bec nouswvi npu smom ymenvuiuncs
npumepro Ha 100 2. Dxcnepumenm Ban I'enbmonma He ocmasun Hu y K020 COMHEHUsL 8 MOM, YMo
buomacca obpaszyemcs He U3 KOMNOHEHMO8 NOuebl, a u3z opyeux eewecms. Hazosume 0sa
sewecmaa, yceoeHue KOmopvix 0becneuuno oepegy Habop 0CHOBHOL YACMU MACCH.

6) BoabuUHCMBO OKPYACAIOUUX HAC MEMATIULECKUX U30CTULL U320MOGLEHbl He U3 YUCTbIX
mMemannos, a ux cniaeos. llpusedoume npumepvl Hazéanuu uzeecmuvlx Bam 5 memannos u 3
MEMANIU4ecKux cniagos.

7) U3 nepeuucnenno2o cnucka (niasieHue, 20peHue, UCHAPeHUe, B0320HKA, ZHUEHUE,
Kpucmannuzayus, OpodiceHue u m.n.) evlbepume NPoyeccvl, KOMopwvie AGNAMCA XUMULECKUMU
(m.e. CONPOBOHCOAIOMCIL XUMUHECKUM NPeBpajeHUueM 0OHUX Geuecms 6 opyaue).

8) Umeemcs cnucok 2az08: yenekucivlii 2as; KUCIOPOO; azom, 6000pod, apeon. Hanuuue
KaKko2o U3 HUX 8 6bl0blXaeMoM 6030yXe YCMAHABIUBAOm, K020a OVIOMm yepe3 MmpyOOuKy @
u3secmro8yro 800y? A Kakoeo u3 smux 2azose 8 gvlovixaemom Bamu 6o30yxe meHvuie 6ce2o?

Te >xe camble BOIpPOCH MOTYT OBITH 3alIM(poBaHbl B BUJE pa3INYHbIX peOycoB, HIapas,
TOJIOBOJIOMOK, KPOCCBOPJIOB H T.JI., @ MOTYT OBITH BBIJIaHBI B BHJIE TECTOB.

9) OoHuM U3 nepevix MemaNIUYecKux Cniasos, KOmMopble 4elo8eK HAYAL UCNONb306AMb 6
2ny60oKotl OpeaHOCU, ABTIAENICSL

A) cmanw; B) 6ponsa; B) owopanomunuii,; I') wyeyn, /) nobeoum.

10) Coeounenue yenepooa, ueparouee 0CHOBHYIO POl 8 €20 NPUPOOHOM Kpy2osopome. A)
yveapuulii 2az; b) caxca; B) negpmo,; I') meman; []) yenexucnsiii 2as.

11) Menvuatiwasn yacmuya éewecmasa, A6IAOUWASACT HOCUMENEM €20 XUMUYECKUX CE0LICMS,
HA3bl8AemCcs:

A) kpynunka; b) kpucmannux; B) amom; I') monexyna, /1) uom.

12) Camoti uucmoti 60001 u3 nePeyUCIeHHbIX 8 CHUCKE SBIACHCL:

A) sodonposoonas; b) poonukosas; B) dooxcoesas; I') konooesnas,; /) munepanvhas.
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13) U3 nepeuucnennvlx XumMuueckux u GuU3UKO-XUMUYECKUX NPOYECccos gbloepume maxotl,
0715 NpoGedenUs KOMopo20 He mpebyemcs 8biCOKAA MeMnepamypa.

A) oborcue; b) npokanueanue; B) opooicenue; I') cnexanue; /) cniaénenue.

14) Vkaowcume npocmoe sewecmeo, komopoe ne sensemcs memaniom: A) onoso, B)
¢ocpop; B) pmymo,; I') maenuii; /1) meow.

15) «Paszboupas» monexkyny 600bl Ha YACMU, Mbl MOYHO He HALLOeM 6HYMPU Hee HU OOHOU U3
cnedyrowux yacmuy:

A) amomwl,; B) anexmponst, B) nozumponwl, I') netimponst, /) npomoHul.

16) Cpeou nepeuucnennvix Memaniiuieckux Mamepuaios, UCHOIb3YeMblX OIS U320MOGIEHUs
NPU308bIX Meddlell, HCeMOHO8 U MOHEMHbIX 3HAKO8, CNIABOM ABIAEMCs

A) 30nomo, B) cepebpo; B) bponza; I') nuxens, J]) antomunuil.

17) Kakas u3 nepeuuciennvix onepayuil He UCnoib3yemcst 6 XuMuieckou 1abopamopuu s
pazoenenus u O4UCmKU eeujecma?

A) nepexpucmannuzayus; b) nepeoxnasxcoenue;

B) nepeconka; I') 6ozeonxa, /]) nepeocasicoenue.

18) B kakoil uz nepeuucieHHbx HeUOKoCcmell 1akmyc ne 6yoem oKpauueamocsi 6 KPACHblil
ysem?

A) numonnwiil cok; b) abnounsiii cox, B) mopkosuwiii cox, 1) ykcycnas sccenyus;

/1) xnebnwiii keac.

19) Hexomopbim Xumuueckum 21eMeHmam ux nepeoomrpbleamen Oaiu UMeHd 6 4eCmb
HA36AHULL CBOUX 20CYOAPCME (HA POOHOM UM IAMUHCKOM 53blKe). Bee nepeuucnennvle snemenmol
HA36aHbl 8 HeCMb e6PONENCKUX CMPAH, Kpome

A) nononus; b) eepmanusn; B) pymenus; I') nannaous; /) ppanyus.

20) 3anonrnume nycmole KiemKu pyccKUMU HA36AHUSIMU Cle0yiowux semenmos : Ag, Br,

Fe, H, I, O, Sn.

B xoMImIIeKTHI MOTYT OBITH BKITFOUCHHE 3alaHWs Ha 3HAHUEC MMPaBHUJI TCXHUKHU 0e30macHOCTH pa6OTI)I

C BCIICCTBAMU, HAIIpUMCED:
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21) Hauaes osudicenue ¢ eepxmetl 1e80u KIemKu U Neped8udsicb no 20PU30HMau (61e60 uiu
8NPABO) UNU BEPMUKANU (86ePX UL GHU3), NPOUOUME BCe KIeMKU MAKUM 00pazom, 4mobdwl uz 6yKa,
NPUBEOCHHBIX 8 KIIeMKAX, NOLYYUIOC, NPABUIO NO MePAM NPedOCHmOPOICHOCU NPU 0OpaUeHUU C
XUMUYECKUMU PeaKmMUBAMU.

Kaoicoas knemra mootcem ucnonb3o8amscs moaibko 00U pas.

X | | P|E | A |K | II|P|O| b |O|V | |C
u M| E |\ H | U | T | A| 3| b | A4 B | K | B
4| £ | C | K | B |bl | H|E |J | T | b | H| A

22) Pewume kpocceopo, 3anonnsis €20 pyCCKUMU HA38AHUSMU XUMUYECKUX DJIeMEHMO8.

Kniouegvim cnosom asnsemesa gpamunus 6e1uKo20 pyccko2o y4eHo20, 00H020 U3 cozoameinel

AMOMHO-MONEKYIIAPHO2O YHUEHUAL.

1)C, 2)O, 3)Al, 4)N, 5)Zn, 6)1, 7)P, 8) H, 9) Pb.
2

3 8

Paszaoaiime pebycwi, 6 komopuvix 3auudposansvt HA36AHUL XUMUYECKUX ITIEMEHMO8.

\

L%

uu
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Cnucok umepamypbl, UHMepHem-pecypcos u dpy2ux UCmo4YHUKo08 015

ucno/n1630684dHUA npu cocmasJsieHuu 3adaHuli MYHUYUNA/ILHO20 Smanda

1. UYypanor C.C., [embsroBuu B.M. Xumudeckue oJMMMHAABI IIKOJIHHUKOB. — M.: 3HaHWme,
1979.

2. bensix 3. /1. IIpoBogum xumudeckyro onumnuany. — [lepmb: Kanxkubrii mup, 2001.

3. Jlynun B., TronpkoB U., Apxanrenbckas O. Xumusa. Bcepoccuiickue omummuanbsl. Beimyck 1.
(ITate xonen) / Ilox pen. akan. Jlynuna B. B. — IIpoceemenune Mocksa, 2010.

4. Jlynun B., TronbkoB U., Apxanrensckas O. Xumus. Beepoccuiickue onmumnuansl. Beimyck 2.
(ITste konen) / Ilox pen. akax. Jlynuna B. B. — IIpocsemenne Mocksa, 2012.

5. 3Bamaunm Bcepoccuiickoil onuMnuaabl MKOJIBHUKOB 1o xumuu/ [lox oOmieit pemaximen
akagemuka PAH, npodeccopa B.B.Jlyauna / O. Apxanrensckasi, U. Tronbkos, A. XKupoB u np. —
Ok3ameH Mocksa, 2003.

6. BcrynurenbHble 5K3aMEHBI M OJIMMIIMAIBI 1O XUMHUHU: ONBIT MOCKOBCKOTO YHUBEPCHUTETA.
YueOnoe nocodbue / H. Ky3pmenko, B. Tepenun, O. PeikoBa u np. — M3natensctBo MOCKOBCKOTO
VYuuBepcurera Mocksa, 2011.

7. "Xumus B IKosE" - HAYYHO-METOANYECKUN KypHaI

8. Dumukionenus mis aereit, Asanta+, Xumus, T.17, M: «ABanra+», 2003.

9. Jleencon M. Kak um modeMy MpPOWCXOAAT XUMHYECKHE DPEAKIHH. DJIEMEHTHl XHMHUYSCKON
tepmoauHamMuku U kuHetuku. — WMJI Uuremnext Mockaa, 2010.

10. Xaycrtkpodt K., Koncrebn D. CoBpemeHHbIi Kype obmel xumun. B 2-x Tomax. Ilep. ¢ anri.—
M.: Mup, 2002.

11. Ioranos B.M., Tarapunuuk C.H. «Opranudeckas xumus», M.: «Xumus», 1989

12. Opranunueckas xumus / nog pea. H.A. TrokaBkuHO# B AByX ToMax, M.: «Jpoday, 2008

13. Kysemenko H.E., Epemun B.B., [Tonkos B.A. Havana xumMuu i mocTynaromux B By3bl 16-¢
U3, IOTIOJHEHHOE U nepepaboranHoe M. : JITaboparopust 3HaHwuii, 2016

14. MI'Y - mikosie. BapuaHThbl 9K3aMEHAIIMOHHBIX M OJIMMIHAAHBIX 3agaHuil mo xumuu: 2015/Tlon
penakuueit mpod. H. E.Kyzpmenko. M.: Xumuueckuit ¢-t MI'Y, 2015 (exeroanoe u3maaHue, cMm.
MIPEABITYIINAE TOJIbI)

15. Epemun B. B. Teopermueckas M MaTeMaTHyecKash XMMHs JJs IMIKOJIbHMKOB. W3n. 2-e,
nononHenHoe. M.: MIITHMO, 2014

16. Epemuna E. A., PepkoBa O. H. Xumus: CrnpaBoyHMK HIKOJbHHMKA. Y4yeOHoe mocobue. M.:
N3 natensctBo MockoBckoro ynusepcutera. 2014

17. Jlucuupm A.3., 3eiibman A.A. OueHb HecTaHJApTHBIC 3amaur 1Mo xumuu. llom pen.
npodeccopa B.B. Epémuna. M.: MITHMO, 2015

18. Bompocsl u 3amaum mo obmieid m Heopranmveckoi xumum / C. ®. Jlynaes, I'. I1. XKmypxko,
E. I'. KabanoBa u np. — Kuwxusiit tom "Yuusepcurer" MockBa, 2016

19. Curansko W.B., Kucun B.B., Uypano C.C. CraHgapTHble alropUTMbl pELICHUS
HECTAaHJAPTHBIX XUMHUECKUX 3aj]a4y: YueOHoe mocobue [uis TMOATOTOBKM K OJUMIIHMATaM
HIKOJILHUKOB 10 XuMuu. M., Xumuueckuii pakynprer MI'Y um. M. B. JlomoHocoBa; M., Beicimii
xumuyecknit  komtemx PAH; M., WM3parenscTBO  (PU3MKO-MaTeMaTHYECKOH  JIMTEpaTypbl
(PU3SMATIIUT). 2012 (http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf)

29



NHTEPHET-PECYPCHI:
1. ApxuB 3amau u pemeHuid PermoHanpHOro M 3aKiIIOUMTENBHOrO dTama Bceepoccuiickoit
osmMnuaasl  Ha  [loprane  BceepoccwilCkoM — onMMIMaabl  IIKOJIBHUKOB.  XUMHUA — —
http://www.rosolymp.ru/index.php?option=com_participant&action=task&Itemid=6789
2. DNEKTPOHHBIM MPAaKTUKyM JUIS TMOATOTOBKM K onuMmuanam (aBropel EmenssHoB B.A.,
Wneun M.A., KoBanenko K.A.) — http://www.niic.nsc.ru/education/problem-book/

3. Pasmen «IIxoapHBIE OJINMIIAAIbI o XUMUN nopraia “ChemNet” —
http://www.chem.msu.ru/rus/olimp/
4. DnexkTpoHHAas OoubIMoTeKa y4eOHBIX MaTepHuasoB 1o XUMUHU nopraia

“ChemNet”http://www.chem.msu.ru/rus/elibrary/
5. Apxwus 3amau Ha noprane «OmuMnuaasl uid IKOJIHUKOBY — hitps://olimpiada.ru/
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NEPUOANYHECKAA CACTEMA 3JIEMEHTOB A. U. MEHAEJIEEBA

IIpunoxenue 1

1 2 | 3 || 4| 5 6 7 | 8 | 9 | 10 | 1 | 12 | 13 | 4] 15 [ 16| 17 18
1 2
1 H He
1,008 4,0026
3 4 5 6 7 8 9 10
2 Li Be B c N 0] F Ne
6,941 | 9,0122 10,811 | 12,011 | 14,007 | 15,999 | 18,998 | 20,180
1 12 13 14 15 16 17 18
3 Na Mg Al Si P S Cl Ar
22,9897 | 24,3050 26,982 | 28,086 | 30,974 | 32,066 | 35,453 | 39,948
19 20 21 22 23 24 25 26 27 28 29 30 KY| 32 33 34 35 36
4 K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39,0983 | 40,078 | 44,9559 47,867 | 50,9415 | 51,9961 | 54,9380 | 55,845 | 58,9332 | 58,6934 | 63,546 | 65,39 | 69,723 | 72,61 | 74,922 | 78,96 | 79,904 | 83,80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
5 Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sh Te | Xe
85,4678 | 87,62 | 88,9059 91,224 | 92,9064 | 95,94 | 98,9063 | 101,07 | 102,9055 | 106,42 | 107,868 | 112,411 | 114,82 | 118,71 | 121,75 | 127,60 | 126,905 | 131,29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6 Cs Ba La *| Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132,9054 | 137,327 | 138,9055 178,49 | 180,9479 | 183,84 | 186,207 | 190,23 | 192,217 | 195,078 | 196,966 | 200,59 | 204,383 | 207,2 | 208,980 | [209] | [210] | [222]
87 88 89 104 105 106 107 108 109 110 11
7 Fr Ra Ac * Rf Db Sg Bh Hs Mt Ds Rg
[223] [226] [227] [261] | [262] [263] | [264] | [265]| [268] [271] | [272]
* 58 59 60 61 62 63 64 65 66 67 68 69 70 4
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
140,116 | 140,90765 | 144,24 [145] 150,36 | 151,964 | 157,25 | 158,92534 | 162,50 | 164,93032 | 167,26 | 168,93421 | 173,04 | 174,967
** 20 91 92 93 9 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232,0381 | 231,03588 | 238,0289 [237] [242] [243] [247] [247] [251] [252] [257] [258] [259] [262]
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Li, Rb, K, Cs, Ba, Sr,Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Pb,

ANEKTPOXUMUYECKUA PALO HANPS>XXKEHUA METANNOB
(H), Bi, Cu, Hg, Ag, Pd, Pt, Au
PACTBOPUMOCTb COJ'IEI7|, KUACINOT U OCHOBAHUN BOAE

IIpunoxenue 2
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P — pactBOpumo

M — manopactBopumo (< 0,1 M) H — "HepacTBopumMO (< 10 M) —He cylecTBYyeT WU pasjiaraeTcsi BOJAOU
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