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Hacrosimue Mmeroandeckue peKOMEHAALMU IOATOTOBIEHBl LEHTPAlIbHOM INpEeIMEeTHO-
METOMYECKOW KOMHCCHEW IO XMMHMU M yTBepxaeHbl Ha 3aceganuu LIIMK 29 wurons 2018 r.

IPOTOKOJ Ne5.

IIpuHUMIBI COCTABJICHUSA OJJUMITMAAHBIX 3a1aHUN U GopMUPOBaAHMSA
KOMILJIEKTOB OJIMMITHAIHBIX 3aJaHUM IS IIKOJbHOI0 U MYHUIMIIAJILHOI'0

ITAIIOB
3a,Z[aHI/I${ OJIUMITHAAbI MIKOJBbHOTO U MYHHUIIUIIAJIBHOTO 3Talla MOI'YyT OBITH ABTOPCKHMH WJIN

BEIOpaHBI M3 JIMTEPATYPHBIX HCTOYHUKOB. 32 OCHOBY MOTYT OBITH B3STHl 3aJaHUS OJIMMITHA]
MPONUIBIX JIET, ONyOJIMKOBAHHBIE B COOPHUKAX UM HA HMHTEPHET MOpTajaxX (CM. CIIHCOK JIUTEPATYHI,
WntepHer-pecypcoB). Ccblika Ha ucmouyHuxk oobazamenvha. 3ajaHus I[IKOJIBHOTO U
MYHUIIMIIAJIBHOTO JTamoB ILieJecooOpa3Ho pas3pabaTeiBaTh 17 4 BO3pACTHBIX Mapajuiesiei:
KOIBHBIA dTan — 5-8, 9, 10 u 11 kmaccel, MyHUIIMNaAbHbIA dTan — 7-8, 9, 10, 11 xmaccer. s
K10 mapasijiesiv pa3padaThiBacTCs OJIMH BapUAHT 3a/IaHUM.

[IkoNBbHBIA M MYHULMNAIBHBIN 3Tanbl OnuMOuaabsl 10 XMMUU JJIS CTApIIMX BO3PACTHBIX
napasuiesnieil xKenaTenbHO MPOBOJIUTE B 2 Typa (TEOPETUYECKUN U IKCIEPUMEHTANbHbBIN) B CPOKH,
ycranoBieHHble [lopsinkom mpoBeaenust Bceepoccuiickoit onumnuansl mkoiabHUKOB (IIpukas

No 1252 MunncrepcrBa oOpaszoBannsa M Hayku Poccuiickori @eneparmmn ot 18 Hos6ps 2013 T,

npuka3 Ne 249 Munncrepcrsa oOpazoBanus u Hayku Poccutickori @exeparuu ot 17 mapra 2015 r.,

npuka3 Ne 1488 Munucrepcrsa obOpaszoBanusa W Hayku Poccuiickoii @enepanmu ot 17 nexaOps

2015 r., opuka3 Ne 1435 MuuncrepctBa obpasoBanus M Hayku Poccuiickoit @eneparun ot 17

HOs10pst 2016 1.). JIIUTEThHOCTh TEOPETUUYECKOTO Typa cOCTaBisieT He Oonee 4 (4eTwipex), a

HKCIIEPUMEHTAJIbHOTO Typa — He Oojee 2 (IByX) acTpOHOMHYECKHMX 4YacoB. Eciu mpoeneHue

HKCIIEPUMEHTAIILHOTO Typa Ha IIKOJIBHOM 3Tare HEBO3MOXHO, TO B KOMIUIEKT TEOPETUUYECKOTO Typa
BKIIIOUAETCS 3aJaya, TpeOyromas MBICICHHOTO OHKCIEPHUMEHTa, M BpeMs MPOBEICHHUS Typa
YBEITUINBACTCHI.

Juas yyamuxest 5-8 kjaccoB oquMIIMana Mo XUMHUHU JOJDKHA OBITH B OOJBINEH CTENEHU
3aHUMATEIbHOW, 4YeM TpaJWLUOHHOW: B OTIUYME OT KiIaccH4eckoil (opMbl MpOBEACHUS
ONUMITUAB! (TEOPETUYECKUN M SKCICPUMEHTAIBHBIA Typ), B JaHHOM CIIy4ae PEKOMEHIYeTCS
urpoBas (hopma: OJIMMITHAZAa MOKET OBITh MPOBEJICHA B BUJIC BUKTOPUH M KOHKYPCOB XUMUYECKOTO
COJIEpKaHUsI, BKITFOYAIOTITHX

1. pneMenTapHbIe TabOpaTOpHBIE ONepanuu (KTO TOYHEE B3BECHT WIIH U3MEPUT 00bEM, KTO
TOYHEE U aKKypaTHee 0TOepeT HEOOXOUMBINH 00bEM JKUIKOCTH, KTO OBICTPO, MPH ATOM aKKypaTHO
¥ TOYHO IIPUTOTOBUT PACTBOP 33JaHHON KOHIIEHTPAIIUHU WIIH PA3ICTUT CMECh HA KOMITOHEHTHI);

2. MPOCTBIE XUMUYECKHE OIBITHI, CBI3aHHBIC C )KU3HBIO: TAllIEHUE COJIBI YKCYCHOU KUCIIOTOM,

Pa3I0XKCHUC XJIOpUJa aMMOHUS, HU3MCHCHHUC IBCTAa MPUPOJHBIX HWHAHUKATOPOB B KHCIJION H


http://vserosolymp.rudn.ru/mm/od/files/1252.pdf
http://vserosolymp.rudn.ru/mm/od/files/1252.pdf
http://vserosolymp.rudn.ru/mm/od/files/p249.pdf
http://vserosolymp.rudn.ru/mm/od/files/1488.pdf
http://vserosolymp.rudn.ru/mm/od/files/1488.pdf
http://vserosolymp.rudn.ru/mm/od/files/p1435.pdf
http://vserosolymp.rudn.ru/mm/od/files/p1435.pdf

HIEJIOYHOU cpefie.
K mnoaroroBke TtypoB uis oOydarommxcss 5-8 KIIaccoB JKENAaTeNbHO IPHBIICKATh
CTApILEKIACCHUKOB.
CodepiicaHue oaumnuadHsix 3adaHull yyawuxcsa 9-11 kaaccoe
OnuMnuagHele 3a1a44 TEOPETHYECKOr0 TYpa OCHOBaHbI HA MaTepuaiie 4 pa3feiioB XUMHUM:
HEOPraHMYECKOW, aHAJIUTUYECKOH, OpraHndeckoil u ¢usndeckoil. B conepkanum 3agad JTOJKHBI
COJIEPKaThCsl BOIPOCHI, TPEOYIOIINE OT YYaCTHUKOB CJIEAYIOINX 3HAHUI U YMEHUI:

U3 pa3gena HeopraHMn4ecKOW XMMHH:

- HOMEHKJIATypa;
- CTpOGHI/Ie, CBOfICTBa U MCTOObI HOJIy‘ICHI/IFI OCHOBHBIX KJIACCOB COGHHHCHHﬁ: OKCHI0B, KHUCJIOT,
OCHOBAaHHUH, COJICH;

- 3aKOHOMEPHOCTH B H3MEHEHHWU CBOHCTB DJIEMCHTOB M WX COCIWHECHHUH B COOTBETCTBHUHU C
MIEPUOTUYECKUM 3aKOHOM.

U3 pa3aena aHaIMTHYECKOU XMMUU:

- KAUECTBEHHBIE pEaKLW{, HCHOJB3YIOUIMECS i OOHapyKeHUs KaTHOHOB U aHUOHOB
HEOPraHUYECKUX COJIEH;

- IPOBEJCHUE  KOJIMYECTBEHHBIX  pPacyeToOB [0  ypPaBHEHHUAM  XHMHMYECKMX  PEaKUUU
(cTexMoMeTpHYecKHe KOJIMYECTBAa PEAareHTOB, M30BITOK-HEOCTATOK, PEaKIMH C BEIEeCTBaMH,
CoOJIeprKalllMMU UHEPTHBIE IPUMECH );

- UCIIOJIb30BAHME JAHHBIX 110 KOJIUYECTBEHHOMY aHAIIU3Y.

W3 pa3zgena opraHu4eckor XMMUU:

- HOMEHKJIATypa;

- U30Mepus;

- CTPOCHHUE;

- TIOJIyY€HUE M XUMHUYECKHE CBONCTBAa OCHOBHBIX KIJIACCOB OPTraHMYECKHX COCTUHEHHH (aTKaHOB,
[IUKJIOATIKAHOB, AJIKEHOB, aJKMHOB, apEHOB, TAJIOTCHIPOU3BOIHBIX, aMUHOB, CIIUPTOB U (PEHOJIOB,
KapOOHWJIBHBIX COCTMHEHUM, KApOOHOBBIX KUCIIOT, CIIOKHBIX 2(UPOB, MENTHIOB);

U3 pazgena d)HBquCKOﬁ XHUMUH:

- CTPOEHUE aTOMOB M MOJIEKYI,
- TUIIBI U XapaKTCPUCTUKHU XUMHUYECKOMI CBs3HU,
- OCHOBEI XMMHYECKOU TEPMOANHAMHUKN U KHHCTUKU.

IIpu cocraBneHUM 3aJaHUl MPAKTHYECKOT0 Typa HEOOXOAMMO BKIIIOUATh B HUX 3a/IaHUS
Tpe6YIOH_II/Ie HCIOJIb30BAHUS CICAYIOMUX MPOCTLIX 9KCIICPUMCHTAJIbHBIX HABBIKOB!
- B3BEIIMBaHHUE (AHATUTUYIECKUE BECHI);

- U3MepeHue 00bEMOB KHMJIKOCTEH ¢ MOMOIIbI0 MEPHOTO LUJIMHAPA, MUMETKH, OIOpeTKH, MEpHOM



KOJIOBIL;
- IPUTOTOBIIEHUE PACTBOPA M3 TBEPAOTO BEIISCTBA M PACTBOPUTENS, CMEIIUBAHUE U pa3OaBlieHUE,
BBITIAPUBAHUE PACTBOPOB;
- HarpeBaHue C MOMOIIBIO TOPEJIKH, AIEKTPUUECKON TUIMTKH, KOJIOOHarpeBaress, Ha BOASHON U Ha
recyaHom OaHe;
- CMEIIMBaHUE ¥ TICPEMEIIMBAHKUE >KUJKOCTCH: WCIOIH30BAaHME MATHUTHOW WU MEXaHUYECKOU
MEIIAJIKH, CTCKISTHHOM ITaJIOYKH;
- MCTIOJIb30BAaHKE KalleJIbHOU U IETUTENbHON BOPOHOK;
- punbpTpOBaHME Yepe3 MIOCKUA OyMakHBIA GUIBTP, PHIBTPOBAHUE Yepe3 CBEPHYTHIN OyMakKHBIH
(GUIBTP; IPOMBIBAHHE OCAJIKOB HA QUIIBTPE;
- BRICYIIIUBAHUE BEIIECTB B CYIIMJIBHOM IIKAady, BBICYIIMBAaHHE BEIIECTB B OJKCHKATOPE,
BBICYIIMBAaHUE OCAIKOB Ha (DUIBTPE;
- KQUeCTBEHHBII aHanu3 (0OHapyKeHUE KAaTHOHOB M aHMOHOB B BOJIHOM PAacTBOPE; HACHTU(DUKALINS
9JIEMEHTOB 10 OKPANIMBAHHIO IUIAMEHH; KA4eCTBEHHOE OMPE/ICIICHNE OCHOBHBIX (PYHKIIMOHAIBHBIX
TPy OPraHUIECKUX COCTUHEHUN );
- Ompe/eNieHne KUCIOTHOCTH CPeJibl C CIOJIb30BAHUEM UHIMKATOPOB.

Hanpumep, nepexpuctannuzanus TpeOyeT mpoBeIeHus: OOJIbIIMHCTBA YKa3aHHBIX MPOCTHIX

onepaunﬁ M BO3MOJXHaA C UCITIOJIB30BaHUEC JOCTYITHOT'O O60p}’I[0BaHI/I$I 1 BC€IICCTB.

ITodxodv1 K pazpa6omke 0A1UMNUAOHbBIX 3a0aHUll

IIpu pa3paboTke OMUMMMAIHBIX 3a/lad BAXKHYIO POJIb WUIPAIOT MedcnpeoMemHbvle C6s3U,
IIOCKOJIbKY CETOJHSI HEBO3MOXHO IIPOBOJIUTH IIOJHOICHHBIE HCCIEJOBAaHHUS TOJIBKO B OJHOM
obyacTi Haykd, HEW30eKHO OynyT 3aTpPOHYTHl CMEXKHBIC IUCIMIUIMHBI. 3HAHUS MO (UBHKE,
O6uosoruu, reoyioruy, reorpaguu M MareMaTUKe MPUMEHSIOTCS B PA3JIUYHBIX 00JAcTAX XUMHH.
WHTerpanus MaTeMaTH4eCKOM COCTaBIIAIONICH B 3a/laHUe M0 XUMHUH, HAIlpUMeEp, HU B KOEM ciIydae
HE yMausieT «XHUMHUYHOCTH» 3aJadd, a, HAaoOOpOT, CHOCOOCTBYET pAaCHIMPEHUIO Kpyrosopa
YYaCTHUKOB OJIMMITHA]IBI, TBOPUECKOMY Pa3BUTHIO 3HAHWH IMIKOJHLHUKOB. Takue «MeKIpeIMETHBIC
3aaud  yCWJIMBAIOT XHMMHYECKYI0 COCTABJIAIONIYI0 M MOKa3blBAlOT TECHYI B3aUMOCBSA3b
€CTEeCTBEHHBIX HayYK.

OnmumnuaznHas 3amada — 3TO €AWHOE Iesoe. B Hee BXOAWT ycJiIOBHe, pa3BepHYTOe
pellleHHe, CHCTeMa OLleHMBAHUS.

YcaoBusI ONUMIUAIHBIX 32134 MOTYT OBITH C(OPMYIMPOBAHBI MO-PAa3HOMY: YCIOBHUE C
BOIIPOCOM WJIM 33/IaHUEM B KOHIIE (IIPU 3TOM BOIIPOCOB MOXKET OBITh HECKOJIBKO); TECT C BEIOOPOM
OTBETa; 3a7adya, B KOTOPOH TEKCT YCIOBHUS INPEPHIBACTCS BOMpPOCAMH (TaK 3a4acTyl0 CTPOSTCS

3aJ]a4M Ha BBICOKUX YPOBHSIX OJIUMITUA/IbI).



OnuMmnuagHble 3a1a44 10 XUMUU MOKHO Pa3JIeIUTh HA TPYU OCHOBHBIX TPYIIIIbI:
KauecmeeHnHble, pacuémuole (KonuuecmeeHHvle) U IKCnepuMeHmaipHbole.

B kauecmeennwvix 3adauax Moxxer mnoTpeOOBaThCA: OOBSICHEHHE SKCIEPUMEHTAIBHBIX
dakToB (HampuMmep, HM3MEHEHHE IIBE€Ta B pE3yJbTaTe pEaklUH); pPACIO3HABAHHE BEIECTB;
MOJIyY€HUE HOBBIX COEIUHEHHH; MpeICKa3aHue CBONCTB BEIIECTB, BO3MOXKHOCTHU IPOTEKAHUS
XUMHYECKHX peaKkluil; omucaHue, OOBSCHEHHWE TEX WM WHBIX SBICHHIA; pa3/eleHue cMecei
BELIECTB.

Knaccuueckoit ¢popMoii kauecTBEHHOM 3a/1a4y SIBISIETCA 3aJJaHUE CO CXeMaMU (1IeTI0YKaMHu )
npespaiienuii. (B cxemax cTpenku MOryT ObITh HalpaBieHbI B JIIOOYIO CTOPOHY, HHOT/IA 1aXe B
00€ CTOPOHBI (B 3TOM CiIy4ae KaXkJI0i CTpesIke COOTBETCTBYIOT /IBa Pa3IMYHbIX YPaBHEHUS
peaknuii)). CXxeMbl MPEBPALICHUI BEIIECTB MOKHO KJIACCU(DHUIIMPOBATH CICIYIONINM 00pa3oM:

1. Ilo obvexmam:
a. HEOpraHu4eckKue;
b. opranuueckue;
C. CMELIaHHbIE.
2. Ilo ¢oopme «yenouxuy (cxemvl mo2ym ObImMb TUHELHBIMU, PA36EMBILEHHBIMU, YUKTUYECKUMU).
3. Ilo obvemy u muny npedocmagnenHoul uHghopmayuu
Jlanbl Bce BenecTBa 0€3 yKa3aHUi yCIOBUN MPOTEKAHUS PEAKIIUA.
b. Bce wunum Hekoropble BemiecTBa 3amugpoBaHbl OykBamu. Pa3Hble OyKBbI
COOTBETCTBYIOT Pa3HbIM BEIIECTBAM, YCIOBHS MPOTEKAHUS PEAKIIUK HE YKa3aHBI.
c. BemectBa B cxeme MONHOCTHIO WM YaCTUYHO 3amu@poBaHbl OyKBaMHU M yKa3aHBI
YCIIOBUS IPOTEKAHUS PEAKIIMIA UITH pEareHThI.
d. B cxemax BMecTO BEIIECTB JaHbl 3JIEMEHTHI, BXOJSIINE B COCTAaB BEIIECTB, B
COOTBETCTBYIOIIMX CTEMEHAX OKUCICHUS.
e. CxeMmpl, B KOTOPBIX OPraHUYECKHE BEIIECTBA 3aIIH(PPOBAHBI B BUJIE OPYTTO-POpMYyIL.

Hpyroit ¢opmoii KaduecTBEHHBIX 3ajad SBISIIOTCS 3a/Jaydl Ha OMUCAaHHE XHMHUYECKOTO
AKCIIEPUMEHTa (MBICIEHHBIM JKCHEPUMEHT) C YKa3aHWEM YCIOBUU MPOBEACHUS peakuud u
HaAOII0IEHUH.

B pacuemnvix (konuuecmeennsvix) 3adauax OOBIYHO HEOOXOAMMBI pPACUYETHl COCTaBa
BEIIeCTBa WJIM CMECH BEIIECTB (MAacCOBBIM, OObEMHBIN U MOJBHBINA MPOLEHTHI); pacyeThl COCTaBa
pacTBopa (IIPUTOTOBJICHHE PACTBOPOB 3a/laHHOM KOHIEHTPALMH); pacdeThl C HCMHOJIb30BAHUEM
ra3oBBIX 3aKOHOB (3akoH ABorajpo, ypaBHeHue Kiameiipona-MeHjeneeBa); BIBOJ XUMHYECKON
(GbOopMyITbI BEIIECTBA; PACYETHI IO XUMUYECKHM YPABHEHHUSIM (CTEXUOMETPUYECCKUE COOTHOIICHHUS);
pacueTsl ¢ MCMOJIb30BAaHUEM 3aKOHOB XMMHMUYECKON TEpMOJAMHAMUKH (3aKOH COXPAaHEHHUS SHEPrHH,

3aKkoH ['ecca); pacdeThl ¢ UCMOJIB30BaHNEM 3aKOHOB XUMUYECKOM KUHETHKH (3aKOH JEHCTBHS Macc,



npaBuio Banrt-I'odda, ypaBHenue AppeHuyca), pacueTbl C HCIOJIH30BAHHEM KOHCTaHT
paBHOBECHSI.

Yamie BCEero OJIMMIMAIHBIC 3a/laHds BKIIOYAIOT B CeOS HECKOJBKO THIIOB 3ajad, T.C.
ABIIAIOTCS KoMOuHnupogannovimu. B 3amade MoxkeT ObIThb M30BITOK WM HEAOCTAaTOK NaHHBIX. B
ciy4yae M30bITKa MIKOJIBHHUK JOJDKEH BBIOpATh T€ NaHHBIE, KOTOpPble HEOOXOJMMBI JJisi OTBETAa Ha
MOCTABIICHHBIM B 3ajade BOMpoc. B ciydae HemocraTka MaHHBIX, IIKOJBHUKY HEOOXOJIMMO
MOKAa3aTh YMEHHUE II0JIb30BAThCS HMCTOYHMKAMH CHPABOYHOW HWH(POpPMAIIMK U  H3BJICKATH
HEOOXOIUMBIE IS PeIlIeHUs JaHHbIE.

[Ipumepamu 3a1a4 SKCIIEPUMEHTAIBHOTO TYpa SIBJISIFOTCS] HEOOJIbIIINE MPAKTUYECKUE PA0OThI
Ha pa3JIMYCHHE BEIIECTB, HA MPOCTEHINMI CHHTE3, HAa NPUTOTOBJIICHHE PAcCTBOpa C 3aJlaHHOU
KOHIIEHTPaLHEH.

YcnoBus 3KCHEPUMEHTANBHBIX 3a71ad JIOJDKHBI OBITh COCTABIIEHBI TaK, YTOOBI y yYallluXCs
MOSIBUWICA HWHTEPEC K OKCIEPUMEHTAIbHOM XuMuH. 71 JOCTHKEHHUS 3TOM LeIu HeoOXOoIuMo
OCBOCHHME  y4YallUMHCS  MNpOCTeWmHX  JabopaTopHbIX  omepauuid. B dopmynupoBkax
OKCIIEPUMEHTAJIbHBIX 3aJaHU  0053aTeIbHO JIOJDKHO OBITh 3aJlaHM€ OMHUCAaTh BBIMOJHEHUE
9KCIIEPUMEHTA, HAOIIOIEHUS TPOUCXOAAIIUX PEAKIIUi U ClIeNaTh BEIBOJ U3 HAOIOICHUH.
Memoouueckue mpedoeanusn K OTUMRUAOHBIM 3A0a4am

3amaua AoKHA OBITH TTO3HABATEILHOU, OyIUTh JTFOOOMBITCTBO, YIUBIIATD.

Bompocsl onuMnuanHoW 3agaud JOHKHBI OBITH CIOKHBIMU, T.€. PEIIAThCA B HECKOJIBKO
JEUCTBUM.

3amaya A0MKHA OBITh KOMOMHHPOBAHHOW: BKIIIOYATh BOMPOCHI KaK KadyeCTBEHHOTO, TaK W
pacyeTHOro XxapakTepa; JKelaTelbHO, YTOObI B 3a/Jaue CoJepXKalics W MaTepHall U3 JIPYrux
€CTEeCTBEHHOHAYYHBIX JUCHUIUIMH. [l0 BO3MOXXHOCTM W 3aJaud, W BOMPOCH JOJIKHBI OBITH
COCTaBIIEHBI U CHOPMYITUPOBAHBI OPUTUHATBHHO.

Pemenue 3amaun AOMKHO TpeOOBATh OT YYaCTHUKOB OJUMIIHAABI HE 3HAHUS PeIKUX (aKTOB,
a TOHUMAaHUS CYTH XUMHUYECKHUX SBICHUA M YMEHHUSI JIOTHUYECKH MBICTUTb.

B 3agadax mose3HO WCMONB30BaTh PA3IMYHBIE CHOCOOBI HA3BaHHWM BEIIECTB, KOTOPHIC
HCTIONIB3YIOTCS B OBITY U TEXHUKE.

Bormpocs! k 3aa4e T0JDKHBI OBITH BBIAEIEHBI, Y€TKO CPOPMYITUPOBAHBI, HE MOTYT JOIMYCKaTh
JIBOSIKOTO TOJIKOBaHMs. Ha 0ocHOBE BOITPOCOB CTPOUTCS CHCTEMA OLICHUBAHUSI.
Pewenue 3a0au
Hanwucars pemieHue 3agaud He Jierde, 4YeM CO3JaTh caMoO 3aJaHue. PelieHwe I0MKHO
OpUEHTUPOBATh IIKOJIBHUKA HAa CaMOCTOSTEIbHYIO paboTy: OHO JOJDKHO OBITh Pa3BUBAIOIINM,
oOydJaronuM (03HAKOMUTENBHBIM). BakHO, 4TOOBI 3a7a4il MMETU OTPAaHMYCHHOE YHCIIO BEPHBIX

pEeIIeHUH, ¥ 3TU pPElIeHUs JOHKHBI ObITh Pa3BEPHYTHIMHU, TOJAPOOHBIMHU, JTOTHUYECKH BHICTPOESHHBIMU



Y BKJIIOYAJIA CUCTEMY OLIEHHUBAHUA.

Cucmema oyenueanusn

Ee pa3paboTrka - mporecc TakoW XK€ TBOPYECKHH, KaK HAMHMCAHWE YCIOBUS W PEIICHUS 3a/ayM.
CucreMa OIleHHBAHUS PELIEHUS 3a/la4M ONMUPAETCs Ha MO3JIeMEHTHBIN aHanu3. Ocolble CIOKHOCTH
BO3HUKAIOT C BBHIOOPOM OLIEHMBAEMBIX 3JEMEHTOB, T.K. 33/IaHU HOCAT TBOPUECKUU XapakTep U
myTel MOJIy4eHHUsI OTBETa MOXET OBITh HECKOJIbKO. TakuM 00pa3oMm, aBTOpaMH-pa3padOTIHMKAMU
HEOOXOUMO BBISIBUTH OCHOBHBIC XapaKTCPUCTHKU BEPHBIX OTBETOB, HE 3aBUCSIIME OT IMyTeH
pellleHus, WIH PacCCMOTPETh U OICHUTh KaXKIblii U3 BO3MOXKHBIX BapHaHTOB peuieHus. Cucrema
OILICHOK JIOJDKHA OBITh TMOKOM M CBOJIUTH CYOBEKTHUBHOCTh MPOBEPKU K MUHUMYMY. [Ipu 3TOM OHa
JIOJKHA OBITh YETKO JIETSPMUHUPOBAHHOM.

Pexomenoauuu no pazpabomke cucmemol OUeHUBAHUA:

1.  Pemenus 3amauu AOKHBI OBITh pa30UTHI HA DJIGMEHTHI (II1aru).

2. B xaxnom 3aganuu 6aiibl BEICTABIAIOTCS 32 KX bl 37eMeHT (1ar) perienus. [Ipuaem 6ann
3a OJIMH IIar PeIICHUS MOXET BapbupoBaThcs OT (O (pElIeHHEe COOTBETCTBYIOMIETO 3JIEMEHTA
OTCYTCTBYET WJIM BBITIOJHEHO IOJIHOCTBIO HEBEPHO) 10 MaKCHMalbHO BO3MOXKHOTO Oaiuia 3a
MAHHBIN Iar.

3. bamuibl 32 NpaBUIBHO BBIIIOJHEHHBIE DJIIEMEHTHI PEIICHUs CYyMMUPYIOTCS.

4.  Illaru, IeMOHCTPHUPYIOIIHE YMEHHUE JIOTHUECKH PACCYKIAATh, TBOPUCCKH MBICTHUThH, TPOSBIATH
WHTYUIIAIO OIICHUBAIOTCS BBIIIE, YEM T€, B KOTOPBIX MOKa3aHbI 0OJiee MPOCThIC YMEHHUS, BIIAJCHHE
dbopManbHBIMU 3HAHUSIMH, BBITIOJIHEHHE TPUBHUATILHBIX PACcYe€TOB U JIp.

CymMmapHblii 0a/171 32 paB3JiH4HbIe 3aJaHUs («CTOMMOCTBY» KaXKJOTO 33/I1aHUs) He 00s13aTeIbHO

HOJIKECH ObITH OJMHAKOBbIM.

MeToauka OeHUBAHUS BBINMOJTHEHHBIX OJIMMITHATHBLIX 3aJaHUH
OI_ICHI/IBaHI/Ie pa60T y‘{aCTHI/IKOB INKOJIBHOT'O U MyHI/II_II/IHaJ'IBHOFO 9TaIIOB BCCpOCCHﬁCKOﬁ

OJUMIIMAJBl  MPOBOJUTCS COTJIAaCHO CHCTEME OILIGHMBaHUs, pa3pabOTaHHOW MpPEeIMETHOM
METOJMYECKOW KOMHUCCHEH (CM. pPEeKOMEHJAIMU IO pPa3pabOTKe CHCTEMbI OlLEeHUBaHUs). UleHbl
KIOpHU TIepe]] TMPOBEPKOM 3HAKOMSTCS C PEUICHUSIMH U C CUCTEMOM OLICHMBAHMSI, PacCHpelesioT
3aJaHusl, KOoTopbele OynyT mpoBepsTh. lIpoBepka MpOBOAMTCS Mapod WIEHOB KIOpU. BaxHBIM
ycI0BHEM O0BEKTUBHOCTH NMPOBEPKH SBJISIETCS TO, UTO OJ[HA Mapa YWICHOB JKIOPH MPOBEPSET OAHO U
TO K€ 3aJJaHHeE.

UseHsl KIOpH MPUCTYMHAIOT K MPOBEPKE TOJIBKO MOCE KOAUPOBAHUSA pabOT (KOJAUPOBAHUEM
3aHMMAETCS IPEJICTAaBUTENb OPT. KOMUTETA).

B cucreme oneHuBaHMs yKa3aH MaKCHUMaJbHbBIN Oalll 32 TOT WM MHOM SJIEMEHT PEIICHHS.

HpI/I HETOJIHOM MJIM YaCTUYHO OINMOOYHOM OTBETE CTABUTCS MEHBIIee uuciio 0amnoB. Eciu oTBeT



HENPaBWIBHBIH, TO 3a 3JIEMEHT peleHus 0aJUIbl He HAUUCIISIOTCS.

bamnbl MOryT HauMciusATbCA TaKXe 3a OpUIMHaiIbHOE peweHue. I[Ipy 3TOM Henb3s
IIpEBBIIATh MAKCUMAJIBbHBIN OaJlil 3a 3a7aHKeE.

OOmiast oleHKa pe3ysibTaTa yYaCTHHKA OJUMIIMAIbI SBISETCS apuPMETHUECKOH CyMMOM
Bcex OalIoB, MOJYYEHHBIM KM 3a 3aJlaHusl BCEX TYpOB OJMMIIMAJbL. baiibl 3a 3amanus u obas
CyMMa 3aHOCHTCS WIEHAMH J>KIOpDH B BEJOMOCTb M BMecTe C paboTamu mepefaercs Ha
JEKOTUPOBaHME, a 3aTeM (DPUKCUPYIOTCSI B UTOTOBOW BEJIOMOCTH, IO KOTOPOM MOJBOJSATCS UTOTH
OJIUMITUA]IBL.

MaTepHaJILHO-TeXHl/I‘IeCKOG o0ecreueHue AJIS1 BBINIOJTHCHUSA OJIUMIINAAHBIX

3ajaHuH
I[JI?I TI/Ipa)KI/IpOBaHI/DI MaTepI/IaHOB HGO6XO[[I/IMa KOMHI)IOTepHaSI TCXHHUKA, MHOXUTCJIbHAA

TEXHMKA (Ja3epHbIC MPUHTEPBl U KOMHUPBI) U PACXOJHBIE MaTepuanbl. Marepuansl (yCloBUsS U
pEIlIeHuUs C CHCTEMO OLIEHUBAHUs) ClIelyeT pa3MHOXKaTh B pacyeTe Ha Ka)JI0r0 yYaCTHHKA.

JlJig Kakoro y4yacTHHKA HEOOXOAMMO pacliedyararb MepHOJUYECKYI0 CUCTEMY, TaOIHIly
pactBopuMOCTH (TIpwiioxkeHus | U 2) u ycnoBus 3anaHuid. PemeHus ¢ cucteMol OlleHUBaHUS
[I€YaTarTCs OTAEIBHO U Pa3/1al0TCs YYaCTHUKAM U COMPOBOKIAIOIIMM TOJIBKO [1OCJIE OKOHYAHUS
BCEMHU YYaCTHHUKAMU TEOPETUYECKOTO Typa.

JUisi BBIMOJTHEHMS 3aJaHUH TEOPETUYECKOTO M IKCHEPUMEHTAIbHOTO TYpOB TpeOyroTcs
IPOLITAMIIOBaHHbIE TETPAaau B KIETKY/IUCThl Oymaru (opmara A4, HeOoNbLIONW 3amac py4yek
CHHETO (MJIM YepHOTO I[BETA).

Jist Da6OTLI KIOPHU 1 OPrKOMUTETA

KomMmmbroTepHas 1 MHOXKHUTENbHAS TEXHUKA, OyMara, pydykd CHHHE U KpacHBIE (B pacuere
Mo 2 IIT. HA KKJIOTO WICHA KIOpU), KapaHJAIIN MPOCThIE, HOMXHUIIBI, CTETUIEPhl U CKPENKH K
HHUM, aHTUCTEIUIEPHI, KIEAIINN KapaHIalll;

s 3KCIIEpHMEHTAJIbHOI0 Typa HCO6XOI[I/IMBI PCAKTHUBBI U 060py,ZLOBaHI/IC, KOTOPbBIMU

YKOMILIEKTOBaHa IIKOJIa, TPH HEOOXOUMOCTH OPTraHU3aTOPhI JOJKHBI IPETyCMOTPETh 3aKYIKY
mpoctoro obOopynoBaHus (MPOOUPKH, KOJOBI W T.0.) U PEAKTUBOB JUIA IPOBEICHHS
MYHUITUTIAJFHOTO W IIKOJBHOTO 3TallOB B COOTBETCTBHH C TpeOOBaHUSIMH pa3pabOTaHHBIMHU

PECruoHaJIbHBIMA U MYHUIIUITIAJIBHBIMUA METOJAUUCCKHUMU KOMUCCHUSIMU.

IlepedyeHb CIPaBOYHBLIX MATEPUAJIOB, CPEICTB CBSA3H U JIEKTPOHHO-
BbIYHMCJIUTEIbHONH TEXHUKH, pa3pelleHHbIX K UCII0JIb30BAHUI0O BO BpeMsl

IPOBECACHUA OJIUMIINA/IbI
[lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB (TpuiioxkeHue 1).

Tabnuira pacTBOPUMOCTH U PSIJT HATPSDKCHUS METAILTOB (TIPUIIOKEHHE 2).

NH>xeHepHBI HENPOrPAMMUPYEMBIN KaJIbKYIISATOP
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HpI/IMepr 3alav TECOPETUICCKOIo M IKCIICPUMECHTAJBbHOI'O TYpa €

pPa3BepPHYTHLIMHU pPeIICHUSIMH U CHUCTEMOM OlEHUBAHUSA
3adaua 1
Ycnoeue 3a0auu

M3BeCTHO, 4YTO B Ka4yeCTBE pa3pbIXJMTENA JUIA TECTa HCHOJB3YETCs IHIIEBas C€OJa
(OukapOoHaT WM THAPOKApOOHAT HATPU), TAK KaK B Pe3yJIbTaTe TEPMUUYECKOIO PA3JI0KEHHSI 3TOTO
COCJMHEHUs WM IpPU B3aUMOACHUCTBUU C KHCIOTOM oOpaszyercs ras, pas3pbIXJsioumi tecto. B
Ka4yecTBE KHCIOTHI MOXET ObITh, Hampumep, Men, umeromuii pH<7. Hamnummre ypaBHEHUsS

YIIOMSIHYTBIX pEeaKiuidi. Y paBHEHHE PEaKLUU C KUCIOTaMH HAIHMIIUTE B MOHHOW (hopme, YTOOBI HE

MMUCAaTh BCC KHUCJIOThBI, KOTOPbIC MOT'YT BCTPEUATHCA B IPOAYKTAX IMUTAHUS.

Kakue eme BemecTBa MOryT OBITh HCHOJIB30BaHbl (MCHOJB3YIOTCS) B KadecTBe
paspeixsiuteneit. [lpuBenure mpuMmep TaKoro BeIIECTBA, OOOCHYWTE CBOW BBIOOp, HAIMMIIUTE

YpaBHEHUE PEaKIMii, KOTOPhIE MOTYT MPOTEKATh MPU B3aUMOJICHCTBUU C KUCJIOTaMU (B MOHHOM

dbopme) U HarpeBaHUHU.
Pewenue:
2NaHCO; —“— Na,CO; + H,0 + CO,?1
['mapoxapOoHAT HATPUS B BOJE TUCCOIMUPYET HA HOHBI:
NaHCO; + aq —»Na*yq + HCO3 g
C KuCIOTaMH pearupyeT TOJIbKO THAPOKApOOHAT-HOH:
HCO;™ + H" — H,0 + CO,1 unn
HCO; + H;0" — 2H,0 + CO1
B kauecTBe pa3phIXJIATENS MOYKHO TPEUIOKUTH KApOOHAT aMMOHUSI:
(NH4),CO3; —£— 2 NH31 + CO»1+ H,0
(NH,),CO5+ aq —NHy" g + CO3™ g
COs* + H" — HCO5
HCO;™ + H" — H,0 + CO,1
(NH4)HCO3 —~— NH;31 + CO,1+ H,0
(NH4)HCOs5+ aq —»NH4 5 + HCO;3 g
HCO;™ + H" — H,0 + CO,1
Cucmema oyenueanusn:

Peaxiust TepMHUECKOTO Pa30OKEHHsI THAPOKapOOHAaTa HaTpUs

Peaxmust ruapokapOOHAT-HOHA C TPOTOHOM HJIH THIPOKCOHUEM
O6ocHOBaHHBII BEIOOD BelIeCTBA

Peaknus TepMHYIECKOTO Pa3IOKEHUS MTPEIOKEHHOTO PAa3PhIXINTENS]

Peaxiust mpoyKTOB TUCCOLMAIIMN TIPEJIOKEHHOTO Pa3pBIXJIUTENS C TPOTOHOM
WJIN TUIPOKCOHUEM

DR W =

10

1 6amn
1 6ann
1 6amn
1 6ann
1 6amn
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3adaua 2
Ycnoeue 3aoauu

[Ipu mnpomyckaHuu TApOB BOJBI YEpe3 OKCHJ KalbLMsi Macca PpEaKIUOHHOW CMeCH
yBenuumiach Ha 9,65%. Onpenenure NponeHTHBIM COCTAB MMOIYYEHHON TBEPIOM CMECH.

Pewenue

3anuiieM ypaBHEHUS] XUMUYECKON peaKuu:

CaO + H,0 = Ca(OH),

Koneunasi cMech SIBIISIETCS TBEP/IBIM BEIIECTBOM U MOXET COCTOSITh TOJBKO M3 THIPOKCH]IA
KaJbIUsl WIM CMECU OKCHJA C THAPOKCHAOM KaJbIUs, IO3TOMY MOXHO CHeJaTh BBIBOJ, YTO BOJa
mpopearupoBaja TMOJHOCTRIO M TNPUPOCT MacChl PEaKIMOHHOM CMeCcH paBeH Mmacce
IIPOpEarupoOBaBIIEH BOJIBI.

[IpoBenem pacuersr:

MyCTh UCXOJHOE KOJIMYECTBO OKCUA KAJIbLIHUS paBHA X MOJIb, TOTJA:

Macca npopearuponariieit Boabl: m(H,0) = M(CaO) v(CaOyex) ® = (40+16)'x°0,0965= 5,4 x,
KOJIMUECTBO MOJIb Ipopearuposasiueil Boabl: V(HO) =54 x/18 =0,3 x

T.K. 1o ypaBHeHuto peakuun CaO u H;O pearupyror B cooTHomeHuu 1:1, KOIMYECTBO
pearupyromux BemectB paBHbl: V(CaOpear) = v(H20) = v(Ca(OH),) = 0,3 x

3Has KOJMYECTBAa BEMIECTB MOXHO ONpeaenuTh Macchl octaBmerocss CaO wu
obpazosagmierocs Ca(OH);:

m(CaOqe;) = 0,7°x°(40+16) = 39,2x,

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

MIpH 3TOM 00111as1 Macca KOHeYHOU cMecu m(cmecH) = 61,4x

o(Ca0) =100%39,2x/ 61,4x = 63,84%

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

Te >xe pe3yabTaThl MOKHO MOTYYUTh, TPEIIOJIOKUB, YTO UCXOAHASI CMECh COJIEPKUT | MOTTh
OKCHJIa Kalblus, T.€. X = 1.

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

Cucmema ouenueanusn:

1 YpaBHEHHE XUMAUYECKON PEAKLIUN 2 Gamna
2 OO00CHOBaHHBIN BBIBOJ O TOM, YTO BOJA IPOpEarupoBaia NOJIHOCTHIO 1 6amn
3 OOG0CHOBaHHBIN BBIBOJT O TOM, YTO MIPEACTABIISIET COOOM MOyuyeHHas cMech 2 Oarmta
4 Pacuer maccsl CaO B 1oJIy4e€HHOU cMecu 2 Gamna
5  Pacuer maccol Ca(OH), B monydeHHo# cmecu 1 6ann
6  Pacuer macchl momyueHHON cMecH 1 6amn
7  Pacuer w(CaO) 1 Gamn
8 Pacuetr w(Ca(OH),) 1 Gamn

HUTOI'O: 10 6aiuios
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3adaua 3
Ycnoeue 3aoauu

W3BecTh sBNsETCs OAHMM W3 HauboJjiee pPAcCHpOCTPAHEHHBIX U Pa3HOCTOPOHHE
UCIOJIb3YEMBIX XUMHUYECKMX MPOAYKTOB, MPOU3BOJMMBIX M MOTPEOJIIEMBIX IO BCEMY MHUDPY.
OO61eMupoBoe NPOU3BOCTBO HETrallIeHOW M3BeCTH (OKCHUJ Kalblus), oneHuBaetcs B 300 MiIH. TOHH
B rog. ITonyuaror ee 00KUroM U3BeCTHsAKA (KapOoHaT Kaublus) mpu temmeparype 1100-1200 °C.
IIpy B3aMMOAEHCTBUM HETalllEHOW M3BECTH C BOJOM IPOMCXOAMT IMPOLECC «TallEHHUS» U
II0JIy4aeTCsl ralleHast U3BECTh (TUAPOKCU KAJIbLIKSA).

1. Hanumnre ypaBHEHUS peaklUMid, NMPUBOAAIIMX K IOJYYECHHUIO TalleHOW W3BECTH U3
u3BecTtHaka. [IpuBeaure mo 1 mpumepy HCHONB30BaHUSA W3BECTH JoMa (B KBapTUpE) U B caay
(oropone, Ha naye).

2. OueHuTe Maccy M3BECTHSIKA, PACXOYEMYIO €KErOAHO Ha IPOU3BOJCTBO U3BECTH U MaccCy
raiieHoi U3BECTH, KOTOPYIO MOXHO OBLJIO MOJy4aTh KaXKIAbIHA IO, TOTACUB BCIO U3BECTbD.

HacpimenHplii BOAHBII pacTBOp TallleHON HM3BECTH HA3bIBACTCS «M3BECTKOBAas BOJA» U
UCIIOJIb3YETCSl KaK KAayeCTBEHHBbIM peakTuB Ha yriekuciaslii raz. B 100 r Ttakoro pacrBopa

conepxurcs Bcero 0,16 r camoil rameHoil uzsectu. [110THOCTH 3TOr0 pacTBOopa IPAaKTHUUECKU HE

OTJIMYAETCS OT IVIOTHOCTU YHCTOH BOJBI ( Py o = 1 T/M).

3. Kakue BuaMMbIe U3MEHEHUS MPOUCXOAST C U3BECTKOBOW BOJOHM MPH MPOMYCKAHUU Yepe3
Hee yriekucioro raza? Hanuiumre ypaBHEHUE peakiuu.

4. Paccuuratite mia 300 © U3BECTKOBOI BOJBI:

a) KonnuecTBo HOHOB KalibLiKA (B IITYKaX);

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

B) Maccy yriekucnoro rasza, KOTOPYI 3TOT PacTBOpP MOKET MOTJIOTUTh C 00pa3oBaHUEM
MaKCHUMaJIbHOTO KOJIMYECTBA OCA/IKA;

r) MuHUMaIbHBIN 00BbEM YTIEKHCIOTO Ta3a (H.y.), KOTOPBIM CIeAyeT MPOIYCTHTh 4Yepes
ATOT PacTBOp, YTOOBI BBIMATAIONIMI BHaYajde OCAJOK TOJHOCTHIO pacTBopwics. Hamummmte
YpaBHEHUE PEAKILIUHU.

5. VI3 mepeuyuncieHHoro ChucKa BEIIeCTB: XJOPHUI HATPHs, XJOPUI MEIH, XJIOPOBOJOPOI,
okcua cepbl(IV), okcun Hatpust, okcug meau(1l):

a) BeibepuTe 1 yKa)xuTe BEUIECTBa, C KOTOPBIMU M3BECTKOBAs BOJIAa HE Pearupyer;

0) Beibepute u ykakuTe BEIIeCTBa, C KOTOPHIMH U3BECTKOBAs BOJIa PearupyeT, U HAMUIITUTE

YPaBHEHUS PEAKIIMM.
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Pewenue

1. Ypasuenus peaknuii: CaCO; = CaO + COZT; CaO + H,0O = Ca(OH),.

Jloma wW3BeCTh HCIOJNB3YIOT MNpH peMoHTe (TmoOenka, no0aBieHHME B MITYKaTypHBIE,
MIMAKICBOYHBIE H Jp. BSOKYIIME CMECH), B caay s OOpbObl C BpEeOUTENSIMA U IS
MPEOTBPALICHHUS] COJHEYHBIX OKOrOB O€NIAT CTBOJIBI JIEPEBBEB W KYCTapHHUKOB, a TaKke
U3BECTKYIOT KHCIIbIE TTOUBHI.

2. [To ypaBaenusim peakiuii u3 1 momst (40+12+3*16 = 100 r) u3BecTHsika mosrydaercs 1
Monb (40+16 = 56 1) HerameHoii, a 3arem 1 momb (40+2*(16+1) = 74 1) rameHod H3BECTH.
CootBercTBeHHO, misi monydeHus 300 mutH. T. HeramieHoW wu3Bectn TpeOyercs 300*%100/56 =
536 mJH. T. u3BecTHAKa. Macca rameHoi H3BEeCTH, KOTOPYIO MOXHO MOJy4aTh Ka)ablil TOJ,
IIOracuB BCIO U3BeCTh, cocranigeT 300%74/56 = 396 mun. T.

3.[lpu mpomyckaHMM YIJIEKUCIOrO Tra3a uepe3 MpO3pPauyHyl H3BECTKOBYIO BOAY
Ha0II0/1aeTCs €€ MOMYTHEHHE.

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

4. B 300 r uzBectkoBo# Bojbl coaepxkutcs 0,16%300/100 = 0,48 r Ca(OH),, 4uro cocTaBiseT
0,48/(4042*17) = 6,49*10’3 Moutst. OTBEYaeM MO MyHKTaM:

a) KonmnuecTBO HOHOB KasbIusi OyJeT paBHO 6,49%107%6,02*10% = 3,91*10*' IITYK;

6) MoJIsipHast KOHIIEHTPALHS THAPOKCHI-HOHOB 2*6,49%107/0,3 = 0,0433 mouib/x;

B) Ocanok, 00pa3yroUuiics B peakliiu ¢ YIJIEKUCIBIM ra3oM, - KapOOHAT KalbIIHs:

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

Ero wMakcumanpHOe konmmdecTBO paBHO konumdectBy Ca(OH),, ans yero B MOJSIX
HeoOxoauMo cTolbko ke CO,, Macca KOTOPOTO cOCTaBUT 6,49%* 10744 = 0,286 r;

r) [Ipu U30BITKE YIIIEKUCIIOTO ra3a 0CaJoK PaCTBOPSETCS.

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

UTO6B OH PACTBOPHICS BECh, TPEOYeTCs Kak MHHEMYM eiie cToinbko xe CO, (6,49%107
MOJISI), T.€. BCETO 2*6,49*10’3 = 12,98*10"3 MOJIAL.

MuHHMMabHBIH 00BEM YTIEKHCIOro Ta3a MpH H.y. coCTaBUT 12,98* 107%22,4 = 0,291 1.

5. a) He pearupyet uzBecTkoBasi BOJa TOJIBKO C XJIOPUIOM HATPHUS K OKCHUJIOM MEJIH;

0) C octanpHBIMH 4 BENIECTBAMHU HM3BECTKOBAas BOJAa pearupyeT, MPUUYEM OKCHUJ HATpHUS
pearupyer He ¢ paCTBOPEHHON U3BECTHIO, a C BOJIOM.

Ypaenenus peaxyuii:

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

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

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

Na,O + H,O = 2NaOH.
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Cucmema oueHueanusn:

1 JIBa ypaBHEeHHS peakiuid o 1 6 2 Oamra,
JlBa mpuMepa UCHoIbp30BaHNE U3BECTH 1O | 6 2 Gainna;
2 BepHble pacueThl MacC U3BECTHSKA U TallIEHON U3BECTH 110 2 O 2+2 =4 6anna;
3 Ilomyrtuenwue 1 0, ypaBHeHue peaxkuuu 1 6 1+1 =2 6anna;
4 Bepnsble pacueTsl a)-T) 110 2 0, ypaBHEHHE peakiuu 1) 1 0 4*2+1=96a108B;
5 Bepnble ykazanus «pearupyer/He pearupyer» 1o 0,5 6 6*0,5 = 36amna
VYpaBHenus peaknuii mo 1 6 4*1=4 6anna.

HUTOI'O 26 6anaos

3adaua 4 (3kcnepumeHmaavHbuIl Myp)
Ha OKCICPUMCHTAJIbHBIX TypaX MKOJIbHBIX XUMHWYCCKUX OJIUMIIMAA YYaCTHUKaAM MOKHO

IIPEJIOKUTH BBIIIOJIHUTH 3a/1a4y 10 PAaCIIO3HABAHUIO BOJHBIX PACTBOPOB PA3JIMYHBIX BELECTB. s
pelIeHs TaKuX 3a7jad OT YYacTHHMKa TpeOyeTcsi He TOJIbKO 3HAHHWE PA3IMYHBbIX KauyeCTBEHHBIX
peakuuii, HO U HaOJIIOAATEIbHOCTb, JIOTUYECKOE MBILIUIEHHWE, aKKypaTHOCTb U JpYTHe BechbMa
BAJKHBIE KaYECTBA ISl XUMHUKA-IKCIIEPUMEHTATOPA.

Jlis ipoBeieHus TAKOro Typa HEOOXOJUMO

HECKOJIbKO ITPOHYMEPOBaHHBIX IPOOUPOK € HCCIETyEMBIMU PACTBOPAMH,

OPOOUPKH C MOANHUCAHHBIMU PACTBOPAMU BEILIECTB, C MOMOILBIO KOTOPBIX IMPOBOJUTCS
OIIpeJICIICHNE,

cBOOO/IHAs MPOOMPKA MIIM HECKOJIBKO MPOOUPOK ISl IPOBEICHHS OIIBITOB,

CTakaH C JUCTWUIMPOBAHHON BOAOM IJIi NMPOMBIBKM MPOOMPOK M OOJBIION CTakaH A
CIIMBA,

JKCIIATCIIBbHO PACIIOJIOXKUTE BCC HpO6I/IpKI/I B IITATUBEC HA IIJIACTUKOBOM ITOJHOCCE.

3amanue

VYcranoBute cosiepKUMoe MMPOHYMEPOBAHHBIX TPoOUpok 1-8, mcronb3ys BcrioMoraTenbHbIe
pacTBOpPHI HUTpATa cepedpa, CepHON KUCTOTHI, TUAPOKCHAA HaTpus. [IpoHymMepoBaHHBIE TPOOUPKHU
conmepxkat pactBopbl cynbdara memu(ll), xkapOoHara HaTpus, HepMaHTaHAaTa Kaiws, Cyabhuaa
HaTpHs, XJIOpUJIa aMMOHUS, XJIOPH/IA HUKEJS, HUTpATa AIFOMUHUS, XpOMaTa KaJlus.
1. Hanumwure popMyIbl MPEATOKEHHBIX JJI PaCIIO3HABAHUS COJIEH.
2. HccnenyiiTe B3aMMOJICMCTBHE BCEX HEOKPAIICHHBIX BEHIECTB C BCEMH BCIIOMOTaTEIbHBIMHU
pactBopamu. [[is 3TOro HeOONbIIOEe KOTHUYECTBO HCCIEAYyeMOTO pacTBOpa MeperieiTe B YHUCTYIO
npoOUpKy, J00aBbTE HECKOJIBKO Kamellb BCIIOMOTATENBHOTO pacTBOpa, MepeMelraiTe, 3amuiInTe

HaOJIOZICHUS B TAOJIHILY:
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AHanuzupyemble

BeIIecTEa Mpo6upkaNe__ | Mpooupka Ne__ | Mpodupka Ne__ | IIpodupka Ne__

AgNO3

H,S04

NaOH

N3menenwms,
MIPOUCXOJISIINE
npu 100aBICHUH

Bruteiite cogepumoe MpoOUPKH B CTaKaH JJIsl CIIMBA, TPOMOITE IPOOHPKY HECKOIBKO pa3
BOJIOH.
3. Hanumure ypaBHEHHUs BCEX peaklUUl, KOTOpble ObUIM HMCMIOJIB30BaHBI JJISl PACIO3HABAHUS
OECIIBETHBIX PACTBOPOB.
4. PyKOBOJCTBYSCh OKpacKaMu PacTBOPOB BEIECTB, MOMPOOYHTE COOTHECTU HOMEP MPOOUPKHU C
dbopMynaMu COOTBETCTBYIOIIMX cosield. VcmbITaiiTe neicTBUE IIENOYM U KUCIOTHI Ha PaCTBOPHI

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

AHanu3upyemble IIpodupka IIpodupka Ipodupka IIpoOupka
BEILECTBA Ne Ne No Ne

o E

= H,SO0y4

=™ R B

o X M

T O «

v ®N\e

= =5

2 2 = NaOH

= 2 g

5. W nHanummTe ypaBHEHHS BCeX peakUui, MPOTEKAaroIIMX NpU B3aUMOACHCTBMM PacTBOPOB
KHCJIOTBI U LIEJIOYH C UCCIIETyEMBIMH PaCTBOPaMHU.

Pemenne

1. Cynsdpar meau(ll) — CuSQy4, xkapOonat Hatpus — Na,COjs, nepmanranatr kamus — KMnOy,
cynbdua Hatpus — Na,S, xmopun ammonus — NH4Cl, xmopun vukenst — NiCl,, autpar amroMunus —
AI(NO3)3, xpomarta kamus — K,CrQOy.

2. IlepeuncieHHble pacTBOPbl MOKHO pa3/eliUTh Ha JIBE TPYIIbI: MOJOBUHA U3 HUX OKpAIlEHA B
pa3IuYHBIC 1IBETA, IPYTHe — OCCIIBETHBI:

OKpaI_HCHHLIC HCOKpaH_ICHHBIe

CuSO4 N32CO3

KMIIO4 NaZS
NiCl, NH,4CI

K,CrOy4 AI(NO3)3

CocraBum TCOPCTUUCCKYTO Ta6J'II/II_Iy, PACIIOJIIOKHUB IO TOPU3OHTAIIN BCIICCTBA, KOTOPLIC HAM HYKHO
OnpeaACINTD, a4 IO BEPTHUKAINU — JOIMOJIHUTCIIBHBIC PECArCHTHI. Ha MNEPECCUCHUN KaXKI0I'0 CTOJ'I6Ha u

CTPOKHU YKa)KeM SIBJIEHUS, KOTOPbIE€ Mbl Obl HAOJIOJaIH MTPU CIIMBAHUU 3THUX PACTBOPOB.
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AHamn3upyemMsle
Py Na,COs NasS AI(NO3); NH,CI
BElECTBA
. OeJbIit
. YCPHBIH .
OeJIBI 0CalIoOK HET BUIUMBIX TBOPOXKUCTHIN
3 o
AgNO 0ocagoK
o peakuus la W3MEHEHUH 0CaJIoK
= peakuus 2a
=1 peakuus 3a
X = "Bckumnanue"
o = MIOSIBIICHHE
= pacTBopa
o 3araxa HET BUIUMBIX HET BUIUMBIX
= H,S0O, (BbIICITSACTCS " " N .
TYXJIBIX SN W3MEHEHUH W3MEHEHUI
2 o cHe e
=S ra3 0e3 3amaxa)
8 peaxuus 26
= = peakuus 16
g OesbIii 0CaIoK
s peaxnus 4a,
S N MMOSIBJIEHUE 3ariaxa
& HET BUJAMMBIX | HET BUJMMBIX | KOTOPBIM MCUYe3aeT
~ NaOH N N aMMuaKa
W3MEHEHUH A3MEHEHUI npu 100aBICHUN
peakuus 306
n30biTka NaOH
peakuus 40

ComocTaBuB MOMYYEHHYIO TaOJIHIly C pe3ysbTaTaMd SKCIEPUMEHTA, NMPUXOIUM K BBIBOIY,
YTO B MPOOUPKAX ¢ OECIBETHHIMU PACTBOPAMHU HAXOJSATCS CIEIYIONINE BEIIECTBA:

B Toii mpobupke, rae Bbinan Oenblit ocanok npu gobaBieHun AgNOs;, npu 100aBiIeHUU
KHCJIOTBI BBIJIEJSJICS ra3 0e3 IBeTa M 3amaxa (HaOlrolanoch «BCKUIIAHHE»), a IpU J00aBlIEHUU
IEJIOYM BUUMBIX U3MEHEHHH He ObL10, Haxoauscs p-p Na;COs (3to npodbupka Ne  );

B To#i npobupke, rae Bbinan 4epHbId ocafok npu godasiennn AgNOs;, npu nobaBieHUn
KHCJIOTBl OBUT 3amax TYXJIBIX SIUI[, a MpH J00aBICHUU LIETOYM BUAMMBIX M3MEHEHHMH He ObLIO,
Haxoawics p-p Na,S (310 npobupka Ne  );

B Toli nmpoOupke, rze Bbinan Oenblii TBOPOKUCTBIA ocanok npu aodasiennn AgNOs, npu
n00aBIeHUM ILIEJI0YM ObLT 3alaXx aMMHaka, a Ipu J100aBJIE€HUH KHUCIOTHI BUAMMBIX U3MEHEHUI He
6bu10, Haxoauscs p-p NH4Cl (1o mpobupka Ne  );

B Ttoii npoGupke, rie Bbinan 6enblit ocafgok npu godasiaeHnn NaOH, KoTopslii pacTBOpsIICS
B M30BITKE ILIEJIOYM, a MPU J00aBIEHUU KHUCIOTHI WJIM HUTpaTa cepedpa BUIAMMBIX M3MEHEHHH He
6b110, Haxomuics p-p AI(NO3)s. (3to mpobupka Ne )’

Urak: B npobupke Ne __ Haxonutcs p-p Na,COj3

B ipodupke Ne __ Haxoautcs p-p NaxS

B npobupke Ne __ Haxoautcs p-p NH4Cl

B mpodbupke Ne __ Haxoautcs p-p AI(NOs)3
3. YpaBHEHUs peaKIHii:
1a) Na,CO; + 2AgNO; = Ag,CO3d + 2NaNOs;
16) N8.2CO3 + H,SO4 =Na,SO4 + COZT + H>O;

' BMecTO «__» MIKOJIbHUK THIeT Ne, IpoGHPKH, KOTOPBIN HAITKCAT TabOpaHT
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2a) NapS + 2AgNO; = Ag,S{ + 2NaNOs;
26) Na,S + H,S0,4 = HyST + NaySOy;
3a) NH4Cl + AgNO; = AgCI + NH,NO3;
36) NH,CI + NaOH = NH;T + H,O + NaCl.
4a) AI(NOs); + 3NaOH = Al(OH)34 + 3NaNO3;
46) Al(OH); + NaOH = Na[Al(OH),] wnu
AI(OH)3 + 3NaOH = Na3[Al(OH)s];
4. Huxe npeajaracrcsa COOTBETCTBHUE OKPACOK paCTBOPOB M HOMEPOB Hp06I/IpOK B OJHOM WH3

BAapHUAHTOB JJIA paCllO3HAaBaHUI.

Ne npoOupku

Oxkpacka pacTBopa | JkenTasl | 3eieHas | ronydas | OT po30Boii 10 puoneToBoii

Oxkpacka BOJHBIX PAacCTBOPOB OOYCJIOBJIEHAa NPUCYTCTBUEM B HHUX CIEAYIOIMIUX HOHOB:
romybas — Cu2+, 3ejcHas — Ni2+, JKenrasa — CrO42_, OT po3oBoi 10 (uoneroBoii — MnO4 . Ot

SHAaHUA TO3BOJIAIOT YCTAHOBUTH COACPKUMOC HpO6I/IpOK C OKpallICHHBIMU paCTBOpPaAMM:

Ne  —p-pK,CrO4, Noe  —p-p NiCl;, Noe  —p-p CuSOy4, No  — p-p KMnOy.
CocTaBUM TEOPETUYECKYIO TaOJIHILy, PACIIOIOKUB [0 TOPU3OHTAIN BEIIECTBA, KOTOPhIC HAaM
HY>KHO OIpEAENuTh, a M0 BEPTUKAIN — JOMOJHUTETbHBbIC peareHThl. Ha mepecedeHun Kaxaoro

CTOJ'I6IIa N CTPOKH YKAKEM ABJICHUS, KOTOPBIC MBI OBI Ha6n}0)13n1/1 IIpU CJIIMBAHUU O3THUX PACTBOPOB.

AHann3upyeMole .
py CuSOy NiCl, K>CrO, KMnO,

BelecTBa

= P-p U3MEHUI
o = F HET BUAUMBEIX HET BUAUMBIX HET BUIUMBEIX
S 5 &5 HxSO4 . . OKpacKy Ha .
TR B U3MEHEeHUN W3MEHEHUN W3MEHEeHUN
5 K A OpPaHKEBYIO
= C <
528
ozn g N NaOH BbIAJI OCag0K BBIIIAJ SIOJIOYHO- HET BUIUMBIX HET BUIUMBIX

= N o o

~ = = CHHETO 1IBeTa 3eJIeHBIN 0Cag0K W3MEHEHUN W3MEHEeHUN

[TpuBeneHbI HAOTIOACHUS MIPU CITMBAHUU pa30aBICHHBIX PACTBOPOB.
Ecnu ucnons3oBaTh KOHIIEHTpHpPOBaHHBIA pacTBOp NaOH, To B H30BITKE 3TOrO pacTBOpa
PACTBOPHUTCS] CHHUI 0CaJIOK THAPOKCH]Ia MEJTH:
Cu(OH); + 2 NaOH xonny = Naz[Cu(OH)4]
Kpome 3Toro Bo3M0oXHO M3MEHEHHME OKPAcKW pacTBOpa NMEpMaHTraHaTa Kajlus B LIEIOYHOMN
cpene u3-3a pa3ioKeHUs:
4MnO,” + 40H™ = 4MnO4> + 2H,0+0,
PactBop mpuoOpeTeT cHadana TEMHYIO, TIOUYTH YEPHYIO OKPACKY M3-3a CMEIICHUS 3€JIEHOTO
¥ (HOJIETOBOTO, @ IIOTOM CTaHET 3€JICHBIM.
S. YpaBHeHuUs peakiuii:

2K>CrO4 + H>,SO4 = K>CrO7 + K> SO4 + H,O
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CuSO4+ 2 NaOH = Cu(OH),{ + Na,SO4
NiCl,+ 2 NaOH = Ni(OH),4 + 2NaCl

Cucmema OoueHueanus:

1
2

3

®opmyisl coneii o 0,5 6

CooTHecenue coJiell 1o mpu3HakaM peakiuii mo 0,5 6
3amnonHenne Tadaup! ¢ Habmroaenusamu o 0,5 0amIos

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

3amnoyiHeHHe TabauIkbl ¢ HabmoaeHusaMHu o 0,5 0amioB

VYpaBHeHus peaxiuii mo 1 6

19

UTOoro

0,5*8 = 4 damna;
0,5*4 = 2 damna;
0,5*12 = 6 6anoB;
1*8 = 8 6anoB;
0,5*4 = 2 damna;
0.5*8 = 4 6anna
1*3 = 3 Gamna.
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OO0pa3ub! (mpuMepsl) 3agaHUl
Teopemuueckuii myp

Heoprannyeckass Xumus
BapbupoBaHue COOTHOILIEHUS KOJIMYECTB PEArNPYIOLIUX BELIECTB, IPUBOIAILEE K PA3HBIM

pe3yJbTaTam.

H1. K mpem nopyusm 0,1 M H,SO4 ob6vemom 20 mn xasxcoas npununu a) 10 mn 0.2 M
KOH, 6) 80 mn 0,025 M NaOH, ¢) 30 mn 0,25 M KOH.
Paccuumatime monapuvle konyenmpayuu npoOyKmMo8 peaxyuu 6 Kaxicoom u3 mpex Clyydes.
Yxaorcume pH cpeowvi nonyuennvix pacmeoposg (bonavuie, MeHvbuie Ul OKOO 7).
B xone pemenust Toi 3amauu B ciy4yae a) nonydaercs cpemuss coinb K,SO4 (pH pacTtBOpa
HEUTpaIbHBIN), B ciay4yae 0) momyudaercs kucnas coib KHSO,4 (3Hauenune pH pactBopa mensie 7), B
CJIy4ae B) TIOJy4aeTcs, 4TO MIEJI0Yh OCTaeTcs B M30bITKe (3HadueHue pH pactBopa Gosbime 7).
KonmdecTBa MCXOIHBIX BEIIECTB MOKHO 33/1aBaTh MO-Pa3HOMY — 3a/1aBasi MAaCCOBYIO JIOJIIO BEIIECTB
B CIIMBa€MbIX pAacTBOpax WJM yKa3blBas MacChl BelIeCTB B pacTBopax. Eciu BMecTo cepHoif
KHUCTIOTHI B3ATh C1a0yl0 MHOTOOCHOBHYIO KHCIIOTY, Hampumep, GochopHyo, TO B 3aBUCUMOCTH OT
COOTHOIIIEHUSI MCXOJHBIX BEIIECTB BapUMAHTOB IOIYYaeTCsl ropa3fo Ooublie: MPOAYKTAaMH MOTYT
ObITh KHCHasg coub (murmapodocdar mmm ruapodocdar), cpemnsst coib (dhocdar), OydepHbIit
pactBop (ruapodocdatr/muruapodocdat) nim pactsop pocharta U ocraBuielcs 1menoud. Bapuant
pa3paboTKU 3TOM HAeU — MPOIyCKaHHWE 4epe3 BOAY B Pa3sHOM COOTHOIIEHHH XJOPOBOAOpPOJA U
aMMHaKa.

H2. 3apnanue Ha ymeHue ucnoib3zoBaTh Ilepmonmueckuii 3axon J[.M.MenneneeBa st
Mpe/ICKa3aHusl TeX WM UHBIX CBOWCTB BEILIECTB PA3UYHBIX SJIEMEHTOB.
Onpeoenume 8o3modcHbvle snemenmol (X, Y, Z), coeOumeHuss KOmMOpwvIX y4acmeyiom 8 cxemax
npespaujeHul:

X03 + H20 — H2X04
Y,0;+ HCI — YCl;+ H,0
7,07+ NaOH — NaZO4+ H>;O

ecnu oykeamu X, Y, Z sawughposanvi p-snemenmot
3anuwume ypasHenus coomeemcmasyrouux peakyuil.

H3. /lana yenouka npespawenuii:

X— X072 — X03— H)X04— K2XO4

! T

K, XO; — KMnOyH'____ |
Onpeoenume snemenm X. Hanuwume ypasnenus coomeemcmeyouux peakyui.

H4. MoxHO mNOCTpOUTH 3aJadyy Ha «BBIMAJAIOIIUX» U3 OOLIMX 3aKOHOMEPHOCTEH

CBOMCTB COCIWHEHUM, Hampumep, JuTui. [Ipudem, HeoOs3aTENBHO YYaIMICS MOXET 00 3THX
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CBOICTBax 3HaTh, BHIBOJ O HUX OH CJIEAET B XOJI€ PEIICHUS 3aIauH.

Haeecxky memanna maccou 0,5 2 ocmopoxcno pacmeopunu 6 50 mn 600vl. B nonyuenmsiii
pacmeop nponycmuau uzdbImMoK 2azda ¢ NAOMHOCMbI0 no HeoHy 2,2. Ilpodykm evinapunu u
NPOKAIUNIU 00 NOCMOSAHHOU MACChl 8 UHepmHuou ammocgepe. Macca npodykxma cocmasuna 1,07 a.

HS.  Ilpu pacmeopenuu 51,1 2 neuzsecmnoco memanna 6 500 mn 10% conanou kuciomsi
(nromnocmo 1,01 2/mn) evloenunoce 2,8 1 6odopooa (H.y.). 3anuwume Gopmyny vicuieco oKcuod
9Mo2o mMemanida.

H6. B 3amauax Ha cTpoeHHE BEIIECTBA MOXHO HCIIOJIB30BaTh 3HAHUE T'€OMETPUU IS
pacueTa yncia aTOMOB B 3JIEMEHTAPHBIX sUeHKaX KPUCTAJUIMYECKUX PEIIETOK.

Kpucmannuueckasn pewemxa numus agnsemcs Kyouueckou 00beMHOYeHMmpUpoB8aHHoU.

Paccuumaiime, ckonvko amomos iumusi npuxooumcs Ha 0OHY INEeMEHMAPHYIO AYEUK).

B 3amade MOXKHO 3alIpOCHUTH PacCYUTaTh PAJANYC aTOMA JINTHS, [UIMHY pedpa JIeMEHTapHOH sueiiky,
IUIOTHOCTD JIUTHSI, METAITTHYECKUI paauyc.

JUis CIOXKHBIX BEIIECTB MO PUCYHKY CTPYKTYpbl MOXHO OIPEIENINTh COCTaB BemiecTBa. Hmxe

npuBeaeHbl 3neMenTapHbie sueliku NaCl, CaF, u ReOs.

WONAR G bt et

L -
. y &~ F
L = "
b~ L '.L .I-'-. " n =
. |.
- 9 i = k » =
- » & =

5 L
H7. MOXHO UCHOJIb30BaTh “OTBIIEKAIONINE” JaHHBIE, HAIPUMEP, IIBETA PACTBOPA.

Oxcuo memanna c¢ maccosou Ooneii memania 80% pacmeopsemcs ¢ 20% cepHou Kuciome ¢
obpazosanuem pacmeopa 201y6020 ysema u 8 24% conanoti Kuciome ¢ obpazoeaHuem pacmeopa
3enenH020 yeema. Ycmanogume cocmas okcuoa, evigeoume Popmyny npooykKma 83aumooeucmeust
OKCUOA ¢ CONSIHOU KUCIOMOLL, eClu U38eCmHo, 4mo 8 Hem cooepoicumcs 30,8% memanna u 68,3%
xnopa no macce. Hanuwume ypasnenuss coomeemcmeyroujux peakyuil.

3enenas okpacka coequHeHus meau (II) Mmoxker cOUTH ¢ TONKY pemraroniero. B mepBbiii MOMEHT 3TO
NPUBOIUT K YIUBJICHHUIO W 3aCTaBISET KPUTHUECKHU MOMOUTH K COOCTBEHHOMY pelleHH0. B

mpeiaraéMoM BapUaHTEe 3aJaHUsl JTAETCS COCTaB KOMIUIEKCHOro coenuHeHust meau (II), uro
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npuaaeT o0yJaronuii xapakTep 3agaue.

3amayn MOTYT TakKe OBITh COCTABIICHBI Ha OCHOBE XHMHUU APYTUX TEPEXOTHBIX METAIUIOB, IS
KOTOPBIX XapaKTePHO M3MEHEHHUE [BETa IPH M3MEHEHHUH CTETICHU OKUCIICHUS U KOOPIUHAIIIOHHOTO
OKPYKECHHS.

HS Hcnonb3oBaHne 3HaHWKA O CHENU(PUYECKUX CBOWCTBAX OJHOTHITHBIX COSAUHEHUH,

HaIpUMep, Pa3InYHOE OTHOIICHHE aM(OTEPHBIX THIPOKCHJIOB K B3aUMOJICHCTBUIO C PacTBOPOM
aMMuaKa.
Memann(X) pacmeopsiemcs 6 conanoti kuciome. llpu 83aumooeticmeuu xa0puoa 3mo20 mMemaiia ¢
uU3OLIMKOM Wenouu obpazyemcs npo3padHblil pacmeop, d npu 000asIeHUU K pacmeopy 3mo2o ice
Xnopuda uzbpimKka ammuara evlnadaem 2eneoopasmulil 0cadok. Onpedenume Heu38eCmMublil MemaJl
U 3anuwiume ypasHeHus YNOMAHYMbIX 8 3a0aye peakyull.

H9  3apmaya mokeT mpenmnosiaraTb HECKOJIBKO BapUaHTOB OTBETA, HAMPUMEP, pa3HbIC
BEIIECTBA MOT'YT UMETh OJIHY U TY K€ MOJIIPHYIO Maccy:

B neopeanuueckou kucrome maccosas oons kuciopooa paeua 65,3%. Hzobpazume cmpykmypHbvie
Gopmynvl Kuciom, omeeuaruux yKazaHHomy YCi08uio.

B xone pemieHus 3aiayl peuIaronivii BBIXOJUT Ha MOJSIpHYIO Maccy 98 r/monb. Takas monspHas
Macca y cepHod u y oprodochopHOil KUCIOT. Tak e MOXKHO «3amudpoBaTh» CEpOBOIOPOA U
MEPOKCU]] BOJIOPO/A, B KOTOPBIX MaccoBas /Ui BOJOpoJia cocTaBiseT 5,88%.

H10 J[Ipyroit BapuaHT pa3BUTHS UACH — 10 OTHOCHTEIBLHON IJIOTHOCTHU Tra3a Mo BO3IYXY
(Bomopoly HWIIM JpyromMy IOOOMY Ta3y) OMNpPENeNUTh MOJSIPHYIO Maccy Ta3a M MpPeUIOKHTh
HECKOJIBKO (DOPMYIT BEIIECTB.
3anuwume xumuueckue GOpMynIbl HECKOIbKUX 2A308, NIOMHOCMb KOMOPLIX NO  B030YXY
cocmasnsiem 0,966. Onuwume ux OKUCTUMENLHO-80CCMAHOBUMENbHbLE C8OUCMEA.

Mossipayto maccy 28 r/moib umerotr CO u CoHy.

Oprannyeckasi XuMus
O1. B 3amanusax ¢ BONPOCOM «HM300pa3UTh BCE BO3MOXKHBIE HM30MEPBI» MOXKHO JaTh

BEIIECTBA, KOTOPHIC UMEIOT ONTHYECKHUE U30MEPHI.
H3zo00pasume ece uzomepul coeounenus cocmasa Cy4HoCl.
Bcero momxHO OBITH S5 U30MEPOB.

02. Ucnonwp3oBanue B 3aJaHUSX OH- W MONHUPYHKIHOHAIBHBIX OPTaHMUYECKUX
coenuHeHui. [Ipu 3TOM TpeOyIOTCS 3HAHNS OCHOBHBIX CBOMCTB KJIAaCCOB OPraHMUYECKUX BEIIECTB.
Hanuwume ypaenenus peaxyuii:

K2C204 — H2C204
el
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B nanHoM mpumepe UCHOIb3YIOTCS 3HAHUS, YTO KapOOHOBBIE KUCIIOTHI ciiadee, yeM
MUHEPATBHBIC U YTO KAPOOHOBEIE KUCIOTHI MOTYT 00pa30BBIBATh CIOKHBIC d(DUPBI, KOTOPHIC
BCTYNAIOT B PEAKIIUIO LIEIOYHOTO TUIPOJIK3a.

03.  Ilpu corcueanuu 2,25 2 opeanuueckoe geujecmso X uupoxo pacnpocmpaneHHozo 8
npupoode , obpazosanocsy 2,64 2 ouoxcuoa yenrepooa, 0,42 2 azoma u 1,35 2 600vl. U3zeecmuo, umo X
peazupyem ¢ CONAHOU KUCIOMOU U ¢ 2UOPOKCUOOM Hampus, obpa3ys coau. Hanuwume
cmpykmypHnyio gpopmyny X, nanuwume ypaenenus peakyui. Ilpueeoume uzomep eeujecmsa X.

[To nanHBIM cropaHusi MOXHO BBINTH Ha (hopMyiy riauiuHa. 3omepom emy siBnsieTcs
HUTPOATAH.

O4. 3agauu Ha y/UIMHEHUS LENU.

Hzo00pazume cmpykmypuvie ¢hopmynvl eewecms, 3anuuiume COOMEEMCmseylouue YpasHeHus
peaxyuti.
C2H5Cl — C3H5N — C3H7N0 — C3H602 — C4H902

OS5. B 3aganusax Ha B3aMMHOE BIHMSHHE (DYHKIIMOHAIBHBIX TPYII IPYT HA APYyTa IPH
CPaBHCHHMH KHMCIIOTHBIX WJIM OCHOBHBIX CBOHCTB MOYKHO JIaTh BEIIIECTBA, KOTOPHIE «OTPOBEPTAIOT»
o0111e 3aKOHOMEPHOCTH.

Kaxoe coedunenue nposensem b6onee cuibHvlie OCHO8HbIE CEOUCHBEA — AMMUAK UTIU
H3C

HsC CHs

HaC CH,

H,C CHj
CH; HsC

Omeem obocHytime.
Hecmotps Ha To, 4TO TpeTUUYHBIE aTu(paTUYECKHe aMUHbI IOJDKHBI OBITh 00JIee CUIbHBIMU
OCHOBaHMSAMH, YEM aMMHaK, TPUTPETOYTHIIAMUH ciabee aMMuaKa 13-3a BOSHUKAIOIINX
CTEPUYECKUX 3aTPYJHEHUMN.

06. B 3a1a4ax akTMBHO HCIIOJIB3YETCS BIUSHHUE YCIOBHUM Ha MPOAYKT PEAKIIMH.
3anuwume ypagreHus XuMu4eckux peakyui, onpeoenume 3auugppoeanHuvle 6eujecmed, yKajcume

VC08USL NPOMEKAHUS PeaKyUli.

e "y
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B 3aBucumocTu ot YCJ'IOBI/Iﬁ N3 JUTAJIOTCHIIPOU3BOAHOI'O MOT'yT OBITh MMOJIYYCHBI IUOJI, aJIKCH U

AJIKMH.

duznyeckas XuMus
®1. Ilpu pa3paboTke 3aJaHHI C UCIOIB30BAHUEM dHEPreTHUYeCKnX A(P(HEKTOB peaKiuu

JOJKHOE BHUMAHUE CIIEAYET YACNATh CIOJIb30BaHUIO 3aKoHa ['ecca u clieICTBUi U3 HETo.
Ilpu xonoencayuu 9 2 600wt svioenssemcs 22 klc meniomol. Paccuumaiime xoauuecmeo
meniomsl, 3ampadusaemoe Ha ucnapenue 15 2 600vl npu cmanoapmHom 0as1eHUuU.

D2. Uszeecmmuvi mennoswvie 3¢ghhexmoi credyrouux peaxyutl:

CoHz) = 2C tpagum) + Ho); O = 226,7 klloic/mons, (1)
3C>H ;) = CsHepoe)y O = 631,1 kloic/monn; (2)
CeHsine) = CsHe); Q = —33,9 klloic/mons. (3)

Paccuumatime cmanoapmuyto meniomy obpazosanus 2a3000pasHo2o.
®3. Paccuumaiime  sHepeuro ceasu C—-H 6 CHy  ucnonvsys  ciedyiouue

mepmoxumudecKue ypasHeHusl.

C(epa(lmm) + 2H2(2) = CH4(2) + 74,9 KﬂOfC (])
C(am.) = C(epadmm) +715,0 Ko (2)
2H um) = Hap) + 433,5 1/lic (3)

Jns pemieHus 5TuX 3aday TpeOyeTcs BIaJeTh MOHATUSMHU CTaHAApPTHas TeIioTa oOpa3oBaHUs
BEIIIECTBA, YHEPTHUS CBSI3U, TEIUIOTa (Pa3oBoOro nepexoa (KUMmeHus, KOHAEHCAIlu, BO3TOHKH U T.J.).

®4. Tennomwvl 00pazo8anHusi OP2AHUYECKUX BEUeCE MONCHO OOCMAMOYHO MOYHO
OYeHUBamv Npu NOMOWU CLedYIOWe20 Memooda: YUUmvléaemcs 6K1a0 KaxcOou (DYHKYUOHATbHOU
epynnol. Paccuumaiime mennomy 006pazoeanus Memuinponaid, eciu uzeecmuvl 6kaaovt CH
(9.2 xl{oc/monv), CH; (48.5 kllorc/mons).

®S. Jlns 3amad4 Ha XUMHYECKOE PAaBHOBECHE CIIeyeT aKTHBHO HCIOJIb30BaTh 3HAHUE
npuniuna Jle [llaTenbe, a Tak:ke MOHATHS «PaBHOBECHE» U «KOHCTAHTA PABHOBECHSI.

Hanuwume svipasicenue 0151 KOHCMAHMbL S1EKMPOIUMUYECKOU OUCCOYUAYUU CEPHUCTMOLL
Kuciomul no émopot cmynenu. Kax cmecmumcs pasnosecue 6 pacmeope cepHucmou Kuciomul npu
0obasneHul K Hemy Hebonbu020 Koaudvecmaa cyivguma nampus? Omeem ob6ocHylime.

®6  Koncmanma uzomepusayuu nekomopozo seujecmea A <*B paena 0,8. Cmewanu 5 2
seuecmsea A u 10 2 eco uzomepa B. Boiuuciume maccosyro donro uzomepa B 6 nonyuennoii cmecu.
3asucum au pe3yromam om KOIUYECMBa U30MEPOS 8 UCXOOHOU cmecu?

®@7. K numpamy owcenesa (I1I) dobasunu pacmeop pooanuda ammoHusi 00 00pa3068aHus
KpacHo-opauxicesoeo pacmeopa. Ilonyyennwviil pacmeop paszoenunu Ha wemovipe npooupku. Ilepgyro

ocmasunu 8 kauecmee «ceuoemensny. Bo emopyio 0obasunu Humpam dicenesd, 8 mpemvio — pOOaHUo
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AMMOHUSL, a 8 Yemeepmylo - U30bIMOK meepoo2o xaiopuda Hampus. Onuwume HabIOOAEMbLE
ANeHUs U oavime UM 060cHosanue, uchonv3ys npunyun Jle [llamenve.

Bo BTOpoii M Tperhell TpoOMpPKAX OKpacKa YCHIUTCS H3-32 CMEIICHUS PAaBHOBECUS B
CTOPOHY 00pa30BaHUs POJIAHUIHOTO KOMILIEKCA JKeJie3a, a B YeTBEPTOM — HHTEHCUBHOCTh OKPACKU
YMEHBIIUTCS U3-32 00pa30BaHUs XJIOPUAHOTO KOMILIEKCa XKele3a.

®8. B cuiry TOro, 4T0 pacdyer KMHETHYECKUX MapaMeTpOB TPEOYeT TOBOJBHO CIIOKHBIN
MaTEeMATHYECKUN ammapaT, 3aJa4d [0 KHHETUKE JOJDKHBI OBITh JIEMOKPATUYHBIMHU IS
OonpmmHcTBa yyamuxcs. [Ipu aTom paboTa ¢ SKCIIOHEHTaMH JIOJKHA MMPOYHO BXOJUTH B apceHal
YYaCTHUKOB OJIUMITUA/IbI TIO XUMHH.

Ouepeus axmueayuu HeKOMOpou peakyuu 6 omcymcmeue kamaausamopa pasna 80
Koic/MONb, a 8 npUCYmcemeuu Kamanuzamopa dHepausi aKmusayuy ymeHbuiaemcs 00 3HavyeHus 53
K/oic/monb. Bo ckonvbko paz ospacmaem cKOpocms peakyuu 8 NPUCYmcmseuu Kamaiuzamopa, eciu
peaxyus npomexaem npu 20°C?

321,[[8.‘{3. Ha UCIIOJIb30BAHUC YPABHCHUA AppeHHyca.

JIKcnepumeHm
J1.  3anaHue Ha NPUTOTOBIIEHUE PACTBOPOB 33JJaHHON KOHIIEHTPALUH.

Ilpuecomosvme 50 mn IM pacmeopa consnoui kuciomsi ucxoosn uz 20% pacmeopa HCI

(nromuocmoio 1,1 2/mn). Onuwume noopodno eéce Bawwu oeticmeaus.

Mo>xHO faBaTh 33Ja4d Ha MPHUTOTOBIECHHE PACTBOPOB (M3 KPUCTAJIOTHApATa U BOMBI, U3
JIBYX PacTBOPOB BEIIECTB, MPOIYKTaMU KOTOPBINA SIBISIOTCSA: a) OJHO PACTBOPEHHOE BEIIECTBO U
pacTtBopuTenb, 0) OJHO PACTBOPEHHOE BEIIECTBO, PACTBOPUTENh M Ta3, B) OJIHO PACTBOPEHHOE
BEIIECTBO, PACTBOPHUTEIH U OCATIOK U T.1T.).

s oOyuaronmuxes S - 7 KJIaccoB MPEACTaBISETCS WHTEPECHBIM pa3padoTKa 3a/laHuil Ha
MIPUTOTOBIICHHE PACTBOPOB 33/IaHHOM KOHIIEHTPAILIUU, €CIM BMECTO BECOB M MEPHBIX IHIUHAPOB
WJTH KOJIO TIPEJIOKHUTh UM BOCITOJIb30BaThCS KyXOHHOM TIOCY/I0H (YaifHasi, CTOJIOBAsH JIOKKH, CTaKaH
U T.J.), COOONIMB MIKOJIBHHKAM MPUMEPHBIH 00BEM IMOCYIbl WJIM MacCy IOMENICHHBIX B HeEe
MPOAYKTOB. [ TaBHOE, YTOOBI BCE HUCIIOJIb30BAHHBIE B TAKUX MPAKTUKO-OPUEHTUPOBAHHBIX 3a7adax
yricia ObUIM pealbHBIMH, a HE B3SATBIMHU «C MOTOJKay», MOCKOIBKY B 3TOM BO3pacTe MIKOIbHUKH
OOBIYHO HAJIOJITO 3aIIOMUHAIOT TAKUE BEIIIH.

J2.  Jlns pemieHus 3a1ad SKCIEPUMEHTAIBHOTO Typa TpeOyeTcs 3HaHUWEe KaueCTBEHHBIX
peaKkuuii B OpraHu4e€CKON U HEOPraHUYECKOW XUMUHU.

A) Kak 0okazams, umo 2nioko3a — smo anvoecudocnupm? Hanuwume ypagHenus peaxyuil.

b) Jloxasxcume skcnepumeHmanbHuIM nymem, uYmo 6 6blOAHHOU NpOOUPKEe HAXOOUMCA

pAcmeop CepHOU KUCTIOMb.

25



B) Bam evioan eanocenuo cocmasa Bal,. Ilpeodnosicume memoosvl KauecmeeHHO20
onpeoeneHuss cocmasa Mot Colu. IKCNEPUMEHMANbHO YCMAHO8UMe ee COCMmas U 3anuuiume
VPasHeHUs NPOBEOeHHbIX PeAKYULL.

Yacte 3aa4 KCIEPUMEHTAIBHOTO Typa SBISETCA T.H. «IPOOHPOYHOI» U CTPOUTCS TIO
CJIEIYIOIIEMY CLIEHAPUIO: BbIAAHBI HECKOJILKO TPOHYMEPOBAHHBIX MpoOupok. He ncnonb3ys apyrux
PEaKTUBOB WM HCHOJb3Yys BbIIAHHBIE PEAKTUBbI, CIEAYET OIMpPENEIUTh BEIIeCTBa B IPOOHpKAX.
AHAaJOTUYHO CTPOUTCS 33]1a4a Ha UICHTU(DUKAINIO TBEPIbIX BEIIECTB.

I') B uemvipex nponymeposanHuix npoOUpKax Haxo0amcs pacmeopul Xaopuoa bapusi,
Kapbonama Hampus, cylbpama Kaius u Xi0po8oo0opooHouU Kuciomel. He nonwv3ysace Hukakumu
OpyauMu peakmusamu, onpeoeume CoOOepICUMoe KarCool U3 npooupox.

3. B sKcnepuMEHTANBHBIM Typ MOXKHO BKJIIOYMTH IPOCTOH HEOPraHUYECKHl WM
OpraHUYECKUM CHHTE3.

A) Hanuwume ypaenenus peaxyutl, ¢ NOMOWbI0 KOMOPBIX MOICHO OCYULeCTNEUMb
cnedyrouue npegpawerus: CuO —CuSOs— CuCl, — Cu(NO3),— Cu(OH),—CuO

b) Dxenepumenmanvho ocywecmsume ykazanuvie Xumuieckue npespawjeHus. 3anuuume

Habnooaemvle A6/1eHUS.

B) Janwi: cepnasa xucnoma, euopokcud meou (1) u sxceneso. Ilonyyume memaniuueckyro
MeOb.

3adaHus a5 5-8 kaaccoas
HOCKOJ’IBKy C «3agadyaMHu Ha HpOI_IeHTLI)) IMKOJIBHUKHU 3HAKOMIATCA B KprC MaTCMaTuKHUu

ropaszo paHbllie, YeM C XHMHEH, HEOOXOAUMO aKTHUBHO MpenajaraTh MIKOJbHUKAM HCIOIb30BaTh
9TH 3HAHWS JUISl PEIICHUS TPUKJIAIHBIX XHUMHUYECKUX 3a/1a4.

1) B obviunom ammocgeprom 6030yxe, KOMOPOM Mbl ObIUUUM, COOEPAHCAHUE V2TIeKUCTI020
eaza cocmasnsem 0,04 obvemnvix npoyenma. QOyeHume o06vem YyeaeKucio2o eaza (8 1),
cooepocawyuiicss 8 NomMewjeHuu, 8 KOMopoM NPO8OOUMCs OIUMNUAOA (napamempvl NOMeueHUs.
3a0atime camu). Bviuucaiume o6wvem 6030yxa, 6 komopom codepacumcs 100 mn yenekuciozo easa.

2) Omxpvimue OpoH3bl (Cniasbl Medu ¢ O01080M) Cblepalo O0ZPOMHYIO DPONb 6 OCB0CHUU
Memainnios u 03HAMEHO8AN0 COOOU Yenylo INOXY Uen08euecKol ucmopuu. Jnsa yayuuenus pasiuyHblx
@uzuuecKux xapaxmepucmux Kk Meou u 07108y nopou 006asisaom u opyeue Memaiisl, HO CN1A8 no-
npesicHeMy Hasvieaiom Opousou. Hanpumep, ceunyosas doponsa cooepacum 25 macc. % ceunya u
6ceco 5 % onosa. Bvluuciume maccvl céunya, o106a u meou, Komopvie mpeodyemcs 3azpy3umsv 6
NAABUNILHYIO NeYb OISl NOJYUeHUs 3 MOHH CBUHYOBOU OPOH3bI.

Moryt ObITh pa3zpaboTaHbl 3aJaud Ha MPUTOTOBIIEHWE PACTBOPOB, UCHOIB3YIOMIMXCS B
OBITY, TaK W pacTBOPOB, MPOW3BOJAMMBIX B IMPOMBIIUICHHBIX MaciiTabax, Ha pacyeT cocTaBa

ra3oBbIX CMecCeH, TBEpAbIX pacTBOPOB, CAaMBIMH SIPKUMHU IpPUMEpaMU KOTOPBIX SBISIOTCS
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METAJIJINYECKHE CIUIABBI.

Y4uuTeIBas, YTO XMMHUIO HAYMHAIOT M3y4aTh B § KIlAcCe, MATepUa IS 33]a4 MOXET OBITh
B3SIT U3 Kypca €CTECTBO3HAHMS.

3) OOHuM U3 pacnpocmpaneHubix HapoOOHbIX MEMO008 eueHUs BUPYCHLIX U OAKMePUaTbHbIX
UHGhexyutl A8IAeMcs NOJOCKAHUE 20pid CONEHOU 8000U, 8 KOMOpYlo 000asleHd NUmvesds cood.
Ilepeuucnume xumuyeckue snemenmel, cooepicawjuecs ¢ maxkom pacmeope, eciu Bam uzeecmubi
Xumuyeckue Ha36aHus NOBAPEHHOU COU U NUMbESOU COOb.

4) Amomvl KaKkux 31eMeHmMO8 COOEPAHCAMCI 8 BOOHOM PACMBOPE NOBAPEHHOU CONU?

3a/iaHusl OpMEHTUPOBAHBI HA 3HAHUE TPUBUAJIHLHOW HOMEHKIIATYphl, YMEHHE 3alIHCHIBATh
XUMHUYeCKre (POpPMYITBI IO Ha3BaHWIO. 3aa4d MOYKHO JIOTIOJHHUTH pacueTaMu MacCOBBIX JOJCH
COJIBI ¥ COJIH, JTMOO pacueToM HEOOXOAMMOTO KOJIMYECTBA KOMIIOHEHTOB ISl IPUTOTOBIICHUS
bukcupoBaHHOTO 00BEMa pacTBOpa (€CIU U3BECTHBI MACCOBBIE JI0JIH).

5) ©@namanockuii apucmoxpam An banmucm Bawu I'envmonm ¢ XVII eexe nposen nepgoe
ucciredosanue mexanuzma pocma pacmenuti. On 836ecul 3eM0, 3ACbINal ee 8 20pUlOK U NOCAOUL 8
He2o 0epego. B meuenue HecKonbKux nem OH NONUBAN 0epeso, a 3ameM CHOB8A 836eCUll 0epeso U
3emn0 U 0OHApyJICcUll, Ymo ec depesa yeeiuyuics Ha 74 ke. Bec nouswvi npu smom ymenvuiuncs
npumepro Ha 100 2. Dxcnepumenm Ban ['enomonma ne ocmaeun HU y K020 COMHEHUsT 8 MOM, YMO
buomacca obpaszyemcs He U3 KOMNOHEHMO8 NOY8bl, a u3z opyaux eewecms. Hazoseume o0ea
gewecmaa, yceoeHue KOmopvix obecneuuno oepesy Habop OCHOBHOU YACMU MACCHI.

6) BonbuuHcmeo OKpyscarowux Hac Memaiiuieckux U30enuti U3eomoesiensbl He U3 YUCMblX
Memannos, a ux cniagos. llpuseoume npumepwvl Hazéanuu uzeecmuvlx Bam 5 memannos u 3
Memaniuyeckux cniagos.

7) M3 nepeuucnennoco cnucka (niaenenue, 2opeHue, UcCnapexue, 60320HKA, SHUEHUe,
KpUucmaniuzayus, Opodicenue u m.n.) gloepume npoyeccol, KOMopbvie AIAIMCA XUMUIeCKumu (m.e.
CONPOBOIHCOAIOMCI XUMUUECKUM Npespaujenuem 0OHUX 8ewecme 6 opyeue).

8) Umeemcs cnucox 2azo8. yenekucavlil eas; KUCIoOpoo, azom, 8000poo; apeoH. Hanuuue
KaKoeo U3 HUX 6 BblObIXAeMOM 6030yXe YCMAHABIUBAIOM, Ko20a OylIom uyepe3 mpyOOuKy 6
u38ecmKo8yio 600y? A Kakoz2o uz amux 2azoe 6 gvlovixaemom Bamu 6030yxe menvuue 6ce2o?

Te >xe cample BOMPOCHI MOTYT OBITh 3amK(pOBaHBl B BUJE PA3IUYHBIX peOycoB, MIapa,
TOJIOBOJIOMOK, KPOCCBOPJIOB U T.J., @ MOTYT OBITh BBIJJaHBI B BUJIE TECTOB.

9) O0Hum U3 nepsvix Memaiiudeckux Cniagos, KOmopbvle 4en08eK HAauanl UCNONIb308aMb 8
2ny60oKotl OpedHOCU, SBTISeNCSL

A) emanw; B) bponza; B) oopaniomunuil; I) yyeyn, J]) nobedum.

10) Coedunenue yenepooa, ueparoujee 0CHOBHYIO POib 8 €20 NPUPOOHOM Kpyeosopome: A)

yeapuuwii 2az; b) casca; B) nepmo,; I') meman; /]) yenexkucnwiii 2as.
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11) Menvuatiwasn wacmuya gewjecmea, AGAAIOWAACA HOCUMENEM €20 XUMUYECKUX CBOUCMS,
HA3bIBACMCAL:

A) kpynunka; b) kpucmannuk; B) amom; I') monexyna, /{) uoH.

12) Camoii uucmoti 60001 U3 nepevucieHHbIX 8 CHUCKE S6SeNCA.

A) 6ooonposoonas,; b) poonuxosas,; B) 0odicoesas, I') konooesnas, J]) munepanvras.

13) U3 nepeuucienHuix XuMuieckux u hu3uUKO-XuMUu4eckux npoyeccos evibepume maxotl,
0715 npo6edenUs KOMopo2o He mpebyemcs 8biCOKAs MeMnepamypa.

A) oboicue; b) npokanusanue; B) opooicenue; I') cnexanue; /) cniasnenue.

14) Vkaorcume npocmoe sewecmso, komopoe He ssnsiemcs memaniom. A) onoeo, b)
gocgop; B) pmymos, I') macnuii; J]) meoo.

15) «Pazbupas» Monexyny 600vl HA YACMU, Mbl MOYHO He HALl0eM GHYMPU Hee HU 0OHOU U3
CeOVIOWUX YACTNUY:

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

16) Cpeou nepeuucnennvix MemaiiuyecKux Mamepuaios, UCHONb3YEeMbIX Ol U32OMOBNEHUS
NPU308LIX MeOael, HCeMOH08 U MOHEMHbIX 3HAKO8, CNIAABOM ABNAEMC S

A) 3on0mo, B) cepebpo,; B) oponza; I') nuxenw, []) anromunutl.

17) Kakas u3 nepeuucieHHbIX onepayuii He UCnOb3Yemcs 8 XUMuiecKkou nabopamopuu 0
pasoenenus u O4UCmKY euecma?

A) nepexpucmannuzayus,; b) nepeoxnasxcoenue;

B) nepezonka, I') 6o3eouxa; /) nepeocasicoenue.

18) B kaxoti uz nepeducieHubix HCUOKoCcmell 1aKMyc He Oy0em OKpauueamuscs 6 KPAacHbulll
usem?

A) numonnwiil cox; b) sbnounsiii cox, B) mopkosuwiii cox, I') ykcycHas sccenyus;

/) xnebnwiil keac.

19) Hexomopbim XumMuyeckum djieMeHmam ux nepeoomkpuléamenu Oaiu UMeHa 8 4ecms
HA36AHULL CBOUX 20CYOAPCME (HA pOOHOM UNU IAMUHCKOM 53blKe). Bece nepeuuciennvie snemenmol
HA36aHbL 8 4eCb eBPONelCKUX CMPaH, Kpome

A) nononus; b) eepmanus,; B) pymenus; I') nannaous; /]) ppanyus.

20) 3anonnume nycmoie KiemKu pycCKUMU HA38AHUAMU CLeOYIOWUX dTleMeHmos : Ag, Br,

Fe, H, I, O, Sn.
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B KOMIUTIEKTBI MOTYT OBITh BKJIIFOUCHHUE 3aJaHUsI HA 3HAHUE TIPABUII TEXHUKH 0€30TaCHOCTH PabOTHI
C BEIIEeCTBaMU, HAIPUMeED:

21) Hauas 0sudicenue ¢ 8epxmell 180l KIemKU U Nepedsuasicb No OPU30HMAIU (81€60 UIU
81pPAB0) Ul BePMUKANU (88EPX UL BHU3), NPOUOUMeE 6Ce KIeMKU MaKum oopazom, ymoowl uz O6yke,
NPUBEOCHHBIX 8 KILeMKAX, NOLYYUIOCL NPAGUILO NO Mepam NpedoCmOpPON’CHOCIU NPU 0OpawyeHuu ¢
XUMUYECKUMU PeaKMUBAMU.

Kaoicoas knemka moocem ucnonbzo8amscs moaibko 00Ut pas.

X | | P | E | A K| 1uau,p|o\|5b5|]0 |V |C
u |\ M| E |\ U1 | Hd | T | A\ 3 b | 4 B | K | B
Y| E | C | K | B |bl | H|E |J | T | b | H| A

22) Pewwume Kpocceop(), 3ANOJNHAA €20 PYCCKUMU HA36AHUAMU XUMUYECKUX IT1EMEHMOE.

Knroueswvim cnosom sensemcs ¢CZMHJZM}Z BCJIUKO20 PYCCKOCO YUEHOClO, 00H020 U3 coz0amenell

AMOMHO-MONEKYIIAPHO2CO YUEHUAL.

1)C, 2)0, 3)Al, 4)N, 5)Zn, 6)1, 7) P, 8) H, 9) Pb.
2

3 8

Paszeaoatime pebycol, 6 komopwix 3auugdposansl HA36aHUL XUMUYECKUX DTIEMEHINO8.

"F ?:; >
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Cnucok 1umepamypbl, UHMepHem-pecypcos u dpy2ux UCmMo4YHUKO08 0.1
UCNO/1b308AHUS NPU COCMasJieHUuU 3adaHuii MyHUYuna.asHo20 Imana

1. UYypanoB C.C., [JempsnoBud B.M. Xumuueckue oauMnuaabl MIKOJIbHUKOB. — M.: 3HaHWMe,
1979.

2. benbix 3./1. [IpoBogumM xumudeckyro onumnuany. — [lepmb: Kuvxubsiii mup, 2001.

3. Jlyuun B., TrwonskoB U., Apxanrensckas O. Xumusa. Beepocculickue onumnuaasl. Beimyck 1.
(ITate xonen) / Ilox pen. akan. Jlynuna B. B. — IIpoceemenne Mocksa, 2010.

4. Jlynun B., TronbkoB U., Apxanrensckas O. Xumus. Beepoccuiickue onumnuaael. Beimyck 2.
(ITstb konen) / Iox pen. akax. Jlynuna B. B. — Ilpocsemenne Mocksa, 2012.

5. 3amaunm Bcepoccuiickoil onuMmuaabl IKOJIbHUKOB 1o xumuu/ [lox oOmieit pemakumeit
akagemuka PAH, npodeccopa B.B.Jlyauna / O. Apxanrensckas, U. Tronbkos, A. )KupoB u ap. —
Ok3ameH Mocksa, 2003.

6. BcrynurenbHble 3K3aMEHBbl M OJIMMIIMAILI MO XUMHUHU: ONBIT MOCKOBCKOIO YHHUBEPCHUTETA.
YueOnoe nocodue / H. Kyspmenko, B. Tepenun, O. PenkoBa u np. — M3narenbctBo MOCKOBCKOTO
YuuBepcurera Mocksa, 2011.

7. "Xumwus B mIKoyie" - HAyYHO-METOANYECKUN KypHaIl

8. DOunukionenus ;g nerei, ABanra+, Xumus, T.17, M: «ABanrta+», 2003.

9. Jleencon WM. Kak u moueMy NpOUCXONAT XUMHUYECKHUE PEAKIMH. DIEMEHThl XUMUUYECKOU
tepmoauHamMuku U kuHetuku. — WJI Uuremnext Mocksa, 2010.

10. Xayctkpodt K., Koncreon 3. CoBpemennslit kypc obuieit xumuu. B 2-x tomax. Ilep. ¢ anrm.—
M.: Mup, 2002.

11. IloranoB B.M., Tatapunuuk C.H. «Oprannueckas xumusi», M.: «Xumus», 1989

12. Oprannyeckas xumus / moxa pen. H.A. TrokaBkuHOI B 1ByX Tomax, M.: «Zlpoda», 2008

13. Ky3smenko H.E., Epemun B.B., [lonkos B.A. Hauana xumuu 11t mocTynaromux B By3bl 16-€
U3, TOTIOJIHEHHOE U nepepadotanHoe M. : JITaboparopust 3HaHwuii, 2016

14. MI'Y - mkone. BapuaHTsl 3K3aMEHAIIMOHHBIX U OJUMIMAIHBIX 3a1anuid o xumuu: 2015/TTox
penakumert mpod. H. E.Ky3pmenko. M.: Xumuuecknit ¢-1 MI'Y, 2015 (exerogHoe u3naHue, cMm.
MIPEABITYIINAE TOJIbI)

15. Epemun B. B. Teoperuueckas M MareMaTrudeckass XUMHUS I IIKOJIBHMKOB. M3n. 2-e,
nononHeHHoe. M.: MIITHMO, 2014

16. Epemuna E. A., PeokoBa O. H. Xumusa: CnpaBouHUK LIKOJbHHKA. YuyeOHoe mocobue. M.:
N3narensctBO MockoBckoro ynusepcurera. 2014

17. Jlucuupia A.3., 3eridman A.A. OdeHp HecTaHIapTHBIE 3amauu 1o xumud. [lox pen.
npodeccopa B.B. Epémuna. M.: MITHMO, 2015

18. Bompocel u 3amaun mo oOmeil u Heopranuuyeckoil xumuu / C. @. lynaes, I'. I1. XKmypko,
E. T'. Ka6anoBa u ap. — Kawxnsriii nom "Yuauepcutetr" Mocksa, 2016

19. Curanbko W.B., Kucun B.B., UypanoB C.C. CrangapTHble aJIropuTMbl pPELIEHUS
HECTAaHJAPTHBIX XUMHUECKUX 3ajJa4: YueOHoe mocobue [uis TOATOTOBKM K OJUMIIMAJgaM
HIKOJILHUKOB 10 XUMuU. M., Xumuueckuii pakynprer MI'Y um. M. B. JlomoHocoBa; M., Beicimii
xumuyecknit  komtemx PAH; M., WM3parenscTBO  (PU3MKO-MaTeMaTHYECKOH  JIMTEpaTypbl
(OU3SMATIINT). 2012 (http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf)
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NHTEPHET-PECYPCBI:

1. Meroanueckui cauT Bcepoccutickon
http://vserosolymp.rudn.ru/mm/mpp/him.php;
2. Pa31[eJ1 ((I_HKOJ'ILHBIG OJIMMITNAAbI 110 XUMHUN))

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

3. DnekTpoHHass OuOnMOTEeKa y4yeOHBIX MaTepuajoB IO
http://www.chem.msu.ru/rus/elibrary/;

OJIMMITIHabl IIKOJIbBHUKOB

noprana “ChemNet” —

xumun  noptana  “‘ChemNet”

4. Apxwus 3ama4 Ha nmoprane «OauMIHaIbl s KOILHUKOBY — https://info.olimpiada.ru/tasks;

5. Caiit «Bcepoccuiickas oauMnuaaa MKOJILHUKOB B I. MockBe» http://vos.olimpiada.ru/.
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IIEPUO/IHYECKAA CHCTEMA 3JIEMEHTOB /I. H. MEH/IEJ/IEEBA

Hpunoxenne 1

1 2 | 3 | | 4 [ 5 | 6 | 7 | 8 [ 9 |10 | 11 | 12 | 13 [ 14 | 15 | 16 | 17 | 18
1 1 2
H He
1.008 4.0026
2 3 4 5 6 7 8 9 10
Li Be B C N 0] F Ne
6.941 19.0122 10.811[12.011|14.007]15.99918.998 | 20.180
3 11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22.990/24.305 26.982|28.086|30.974|32.066 | 35.45339.948
4 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti A\ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.098 40.078 | 44.956 47.86750.942|51.996 | 54.938 | 55.845|58.933|58.693 | 63.546 | 65.39 |69.723| 72.61 |74.922| 78.96 |79.904| 83.80
5 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85.468| 87.62 |88.906 91.224(92.906| 95.94 [98.906/101.07[102.91|106.42107.87|112.41|114.82|118.71|121.75|127.60|126.91 | 131.29
6 55 56 57 * 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132.91/137.33|138.91 178.49| 180.9 |183.84|186.21|190.23192.22|195.08|196.97200.59|204.38207.20/208.98 | [209] | [210] | [222]
7 87 88 89 o 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 Thb Dy Ho Er Tm Yb Lu
140.12 | 140.91 | 144.24 | [145] | 150.36 | 151.96 | 157.25 | 158.93 | 162.50 | 164.93 | 167.26 | 168.93 | 173.04 | 174.97
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Ct Es Fm Md No Lr
232.04 | 231.04 |238.029| [237] | [242] | [243] | [247] | [247] [25131»1 [252] | [257] | [258] | [259] | [262]




Ipunoxenue 2

AJIEKTPOXHUMHYECKHH PAJl HAITPA)KEHHH METAJVIOB
Li, Rb, K, Cs, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Pb, (H), Bi, Cu, Hg, Ag, Pd, Pt, Au

PACTBOPHMOCTb COJIEH, KHCJIOT H OCHOBAHHH BOJE

AHHUOH
OH NO;~ F CI” | Br I S* SO;> SO COs> | Si0s | PO CH;CO0™
KaTHOH

H' P P P P P P P P P H P P
NH,* P P P P P P P P P P _ P p

K* P P P P P P P P P P P P P
Na* P P P P P P P P P P P P P
Ag' —_ P P H H H H H M H — H P
Ba** P P M P P P P H H H H H P
Ca™* M P H P P P M H M H H H P
Mg H P M P P P M H P H H H P
Zn* H P M P P P H H P H _ H P
Cu® H P P P P _ H H P _ _ H p
Co** H P P P P P H H P H _ H P
Hg™ — P — P M H H — P — — H P
Pb>* H P H M M H H H H H H H P
Fe* H P P P P P H H P H H H P
Fe* H P P P P _ _ _ P _ _ H P
AlY* H P P P P P _ _ P _ _ H P
cr* H P P P P P _ _ P _ _ H P
Sn** H P H P P M H _ P _ _ H P
Mn** H P P P P P H H P H H H P

P —pactBopumo M — manopactesopumo (< 0,1 M) H— HEpacTBOPUMO (<10 M) —He CyIIeCTBYeT MM Pa3/araercs BOO




