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MepBbit 0T6OPOYHBbIM 3TAN 2017-2018 y4. roaa NN °
3aAQHUS NO XMMUKU

10 kaacc

3adaua 1. «BbITeCHUTEJIbHBIH PAI.

«PaccmarpuBasi ciiydan BBITECHEHHSI OJHOTO JJIEMEHTA IPYTHM,
HEBOJIbHO, MOXKHO CKa3aTb, IOpaXKaelibCsi OJHUM  TIOYTH
MOCTOSIHHBIM  YCJIOBUEM pEaKI[Mid, HWMEHHO TEM, 4YTO MEHee
IUIOTHOE TEJI0 BBITECHSET OOJiee IIIOTHOE.

H H. bBexemos. «Hccneoosanuss HAO S6NeHUSAMU BbIMECHEHUS
00HUX 2NIemeHmos opyeumuy, 1865 a.

B 2017 1. ucnomamwioces 190 ner co gHsA poxaeHuss Hukomas
Hukonaesuya bekeroBa — pycckoro ¢U3MKO-XMMHUKA, 3alKCaBILIEro
"BBITECHUTENBHBIM s MeTaJuIoB", KOTOpbIM M3BecTeH Bam kak
ANEKTPOXUMHUYECKHUH psall HanpspKeHUH. J[i1s1 110003HaTeNnbHOTO MKOJIbHUKA
HE SIBIIIETCSI CEKPETOM, YTO ITOT PsJ MO3BOJISIET MPEICKA3bIBATH HANpPABICHHE MPOTEKAHUS HEKOTOPHIX
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHBIX MPOIIECCOB C Y4aCTHEM METaJUIOB.

Jns nposepku 3akoHoMepHocTell psana FOubI xumuk (FOX) B uyeTblpex my3bIpbKaxX MPUTOTOBHII IO
60 mu1 pactBOpoB coneil ¢ koHuentpamueit 0,100 monw/n: HuUTpara cepedpa (pactBop 1), cynbdara meau
(pactBop 2), 6pomara mapranma(ll) (pacteop 3) u — ans cpaBuenus — nepxiopara xenesa(lll) (pactsop 4).
3areM B KaXIbld pacTBOP OH OMYCTHJI MO TIIATEIbHO OYUINEHHOW >KENe3HOM IJIACTMHKE Maccod OKOJIO
101, TUIOTHO 3aKphUT MY3BIPbKKM M ocTaBui. Yepe3 Hememo FOX ¢ yxkacom oOHapyXwi, 9TO 3a0bUI
noJnucarb my3bipbku. [loMorure emy pemuTs npoOiemy, cuuTasi, YTO peakilys MeTallia ¢ KaTHOHOM COJIU
3a 3TO BpeMsl YCIeBaeT MPOWTH TMOIHOCTHIO, a aHWOHBI COJICH HE TIOABEPTAIOTCSl HUKAKUM U3MEHEHUSIM.

1. Hannmure xumuueckue Gpopmynsl coneid, nu3 kotopeix KOX rorosun cBou pactBopsl. Kakue npera Obuin
y 9TUX pacTBOPOB IE€PE/ HauajaoM IKCIIEpUMEHTa?

2. Hanumute ypaBHEHUS peakKIHii, MPOUCXOMAIIMX B TMYy3bIpbKax B TeueHUE Henenu (MOXHO B
COKpAIIEHHOM HOHHOM BH/IE).

3. Kakue IBETAa UMCIOT paCTBOPLI U MECTAJUIMYCCKUEC IIIIACTUHKU B KOHIIC 3KCH€pI/IMeHTa? Kak n3mennnace
Macca IJIACTUHOK B KA’KAOM U3 ITY3bIPBEKOB (Ka‘leCTBeHHO, T.€. cTaja >, < WU = - HE I/ISMCHI/IJIaCB)?

4. PaccunTaiiTe HU3MEHEHHUS MacC IJIAaCTUHOK B PE3YIIbTAaTC NPOBCACHHOTO SKCIICPUMCHTA.

3adaua 2. «’enezocepHble MUHEPAJIbD).

«MuHnepan — 3TO XUMUYECKHU u ¢buznuecku
WHIUBUAYAIN3UPOBAHHBIA  MPOAYKT MTPHUPOTHOU  (hHU3UKO-
XUMHAYECKON pPEaKInW, HaXOMSIIUICS B KPUCTAIUTHYECKOM
COCTOSIHUU.

Tooosukoe A. A. «Munepanozus». M.: «Hedpa», 1983.

CaMbIM H3BECTHBIM CYIb(DUIHBIM MUHEPAIOM >Keje3a SBISIeTCS
nupum, AMeIONMH coctaB FeS,. Jlonroe BpeMs MUPUT HUCHOIH30BAJICS
YeJIOBEKOM B MPOMBIIIIEHHBIX MPOIECCaX MOIYYSHUS Kene3a U CepHOU
kucinoTel. Jlocrarouno usBecteH u xanvkonupum (CUFeS;), KoTOpbIi,
MIOMHUMO EJI€3a U CEepbl, COACPKUT €Ille U Me/lb — KpallHe BaXHBIM [ yenoBeka MeTaml. OgHako 3TUMU
JIByMsI U3BECTHBIMU MHHEpaIaMH pazHooOpas3ue cylIbUIHBIX MUHEPAJIOB jKeJie3a HE OrPaHUYMBAETCS.
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Hanpuwmep, B 1725 r. B Pynueix ropax B Uexuu BrepBble ObUT OOHApPYXKEH TOBOJIBHO TSDKEIBIN
(rutoTHOCTH 5,09 F/CM3) MuHepan ooprum. B 1843 1. na KyOe ObL1 OTKPBIT U ONTUCAH KyOaHum, 10CTaTOYHO
penKUii MHHEpaj, BCTPEUYAIOMIMKCA B BBICOKOTEMIIEPATYPHBIX THAPOTEPMAIBHBIX HCTOUYHUKAX B BHUJEC
MEJIKUX KPUCTAIJIOB BMECTE C MUPHUTOM, XaIbKOIUPUTOM, AP2eHMONUPUMOM, MPOUIUMOM WU IPYTUMHU
cynepuaamu. B 1970 r ma KonbckoM MOIyoCTpoBE B TOPHBIX MOPOJax, OOraThIX COJMIEBBIMU MHHEPAJIaMH,
coJiepKalllMMU HATPUH U KaJIuii, ObUT BIIEpBbIe OOHAPYKEH UPE3BbIUANHO PEAKUII MUHEPAT paceymum.

Conepxanue Fe u S B uncThix 00pa3iax MmepeyrciieHHbIX MUHEPAJIOB MPEICTABICHO B TAOIHIIE:

Munepan Tpounum | Apeenmonupum | Ky6anum | Paceymum | Bopnum
Maccosas noius Fe, % 63,52 35,37 41,15 45,22 11,13
MaccoBas nois S, % 36,48 30,47 35,44 38,95 25,56

IToMuMO 3TOro M3BECTHO, YTO B COCTAB KAXJOTO0 M3 MHUHEPAJIOB BXOJUT HE Oojiee TpeX 3JIEMEHTOB,
npuyeM B KyOaHHuTe, OOPHUTE U XAJIBKOIIMPUTE 3TH IIEMEHTHI OIMHAKOBBIE.

1. PaccumnTaiite Maccel 00pa3lioB YHCTHIX XaJbKOMUPUTA U OOPHHUTA, KaXIBIM M3 KOTOPBIX COACPXKUT IO
ofHOMY KuiorpamMmy menu. Kakoll m3 3Tux o0pasnoB OyaeT MeHblIe M0 00bEMY, M BO CKOJIBKO pa3?
[InotHoCTH Xanbkonupura 4,30 r/em’.

2. Hamumure ypaBHEHHs peakiMii, ONUCBHIBAIOIIMX CXEMY IOJIY4YEHHUs CEpHOM KHUCIOTHI M3 muputa (C
yKa3aHUEM YCJIOBHM UX MPOBEICHUS).

B 3KeNE3HONOPOXKHYIO LUCTepHY 3ammmd 30 M° 96 %-ro pacTBOpa CepHOM KHCIOTHI (ILIOTHOCTH TAKOTO
pacteopa 1,836 r/em’).

3. BelunciuTe KOJIMYECTBO MOJICH CEpHOHM KHCIOTHI, coiepikamieiics B 3Tod mucrepHe. Kakas macca
YHCTOrO MHPHUTA B TOHHAX NOTpeboBanack Obl st ee moydeHus co 100 % Berxomom?

4. Cxonbko pyasl, conepskameit 30 macc. % mnupuTa, NpUILIOCh OBl NepepadoTaTh AJIs MOJIYYEHUS 3TOTO
KOJIMYECTBA KUCIIOTHI, €CIIM PEaTbHBINA BBIXOJ KUCIIOTHI B TaKOoM Iporecce cocrapiser 90 %7?

5. YcranoBute o61mue GopMysbl MUHEPAIOB, IEPEUYUCIICHHBIX B TAOIUIIE.

6. YKaKuTe CTEIeHN OKUCICHHS DJIEMEHTOB B mupute. [IpencraBere GOpMyIbl apreHTONMUPUTA U OOPHUTA
B BUJIC KOMOMHAIINY PEATbHO CYIIESCTBYIOMINX CYIb(uI0B MeTaiuioB, HarpuMep Na,S*2CuS*3FeS,.

7. Hanumnre ypaBHEHHUS pPEaKIMil pacTBOPEHUS TPOWIMTA U NMHUPUTA B KOHLUEHTPUPOBAHHON a30THOMN
KHCIIOTE.

3adaua 3. «TepmoanHaMuKa npouecca ynorpedjaeHuss MOPOKEHOI0».
JlaBHO 3aKOHUMIIOCH JIeTO, a y Hac B Cubupu, 1no cyTu, 3aKOHYMIACh

YK€ U OCEHb, U Ha YIHMIAX JIEXKUT YCTOMYMBBIM CHEXHBIM MOkpoB. Ho  ~ -9.(
€CTh OJIMH IpPOIAYKT, KOTOPBIM BCErga HAllOMHHAET HaM O JIET€ — 3TO '
=
.o 3
MOPOKEHOE €T ISl TOro, YTOOBI B JKapKUM COJTHEYHBIH J€Hb HEMHOTO J
)

MOpOKEHOE. 3a4eM Mbl ero eauM? O10 BKycHO! Ho, Kak nymaroT MHOTHeE,
oxyaautbes. [laBaiite mompoOyem pa3oOparbes, AEHCTBUTENBHO JIH a7
MOXHO «YHSTHY» JICTHIOKO Xapy C IOMOLIbI0 MopoxeHoro. Cpasy = E

(g

b

OTOBOPUMCSI, UTO 3TO OYJET JIMIIb OIEHKA, MOCKOJIbKY OMOXMMHUYECKHE Cf’v
npouecchl B HalleM OpraHu3Me 3HAYUTEIbHO  CIIOKHEE, 4YeM (
npeasaraemas Mozaenb. Kpome Toro, macco- u TeruionepeHoc TpelOyeT -.n)) /((u-
BpPEMEHH.

B mponecce pemenus 3ajadd HaM MPEACTOUT OTBETUTh Ha INIABHBIM BOIIPOC: MOYKHO JIM IOHU3HTH
TEMIIEPATYPY TeJIa C TOMOILBIO MOPOKEHOT0?

I[J'I}I HavaJia MpuMEM CIICAYIOIUEC NOMYIICHUA, KOTOPBIC MMO3BOJIAT YIIPOCTHUTDH BBIYUCIICHNUA, HO B TO K€
BpEeMA IaAyT HaM NPCACTABICHUC O TCPMOXUMUHU ITPOLECCAa KITOMIIOMICHUA» MOPOKCHOTO:

- y/IeJIbHBIC TETUIOEMKOCTH TEJa YeJI0BEKa, BOJIbI U MOPOKEHOTO paBHBI U cocTaBIstOT 4,2 kJ[x/(kr-K);
- TIOCJIE TIOE/IaHUsI MOPOKEHOTO BCE TENIO YeIOBEKa OXJIaKIAETCSI OYeHb OBICTPO U PABHOMEPHO;
- Macca 4eJI0BeKa, ChEeBIIEro MOpPOkKeHoe, Oblia paBHa 50 Kr, a Temmeparypa ero teia 36,6 °C;
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- mopuwmst 100 T kmaccudeckoro miomMbupa conepkut 4 r 6enkoB (cpequuii coctaB CgiHi25039N22), 14 T
KHUpoB (Cs5H10406) 1 30 1 yrireBogoB (C12H22011), ocTanbHOE — BOAa;

- yHETbHBIE TEIUIOTHI MONHOTO cropaHus (Q crop) KOMIIOHEHTOB MOPOKEHOTO B TEJIe YEIOBEKa U B
U30BITKE KHCIIOPO/a PABHBI U COCTABIISIOT: OEITKOB 4 KKaJI/T, YIIIEBOAOB 4 KKaJI/T, )KHPOB 9 KKaJI/T.

-1 xan =42 JIx.
Urak, OyneM cYuTaTh, 4To 4enoBeK chen 100 r miomGupa, uMesinero temneparypy «-20 “Co.

1. Ouenure, Ha CKOJIBKO TpaaycoB (C TOYHOCTHIO JO JACCATHIX) MOHU3UTCS TEMIleparypa Tejia 3TOro
yesioBeKa 0e3 yueTa KaJIOpHIHOCTH COCTaBHBIX YacTell mpoaykTa (0e3 "mepeBaprBaHusI" MOPOKEHOTO).

2. Paccumnraiite cymmapHyto kasopuitHocTh opuuu 100 1 Knaccudeckoro mioMoupa B kJ[x.

3. OueHute, Ha CKOJIBKO TPaaycOB MOXKET MOTHATHCS TEMIepaTypa Teja 4eloBeKa TOJIbKO 3a CueT
KaJOPUHHOCTH TPOMYKTA, CYHUTAs, YTO BCE OMOXMMHUYECKHE IMPOIECCHl M TEIUIONEPEHOC IMPOUCXOISAT
MT'HOBEHHO, a TEII000OMEHA C OKPYXKAroIlel Cpeoil HeT.

4, OHCHI/ITG, KaKOH B 3TOM ClIydac CcTajia OBI TEMIIEpaTypa T€jia 4Y€JI0BCKA IIOCJIC MMOCAaHHUA MOPOXKEHOIO.

5. OneHunre, Ha CKOJIBKO I'PaJyCOB MIOHU3UTCS TEMIIEPaTypa Tela 3TOro YeJIoBeKa, €ClIu OH BbIIbeT 250 M
BOJIBI ¢ Temmeparypoii +4 °C (Temmeparypa B XOJOAUIBHBIX YCTAHOBKAX CYIIEPMAPKETOB).

6. Hamummre ypaBHEHUS peakuuid MOJHOTO CTOpaHWs B M30BITKE KUCIOpoha Oelika, yIieBoja W JKHpa,
(bopMyIIBl KOTOPBIX IPUBEACHBI B YCIOBUHU 3a1a4H.

7. Vcrionp3ys criefcTBUE M3 3aKoHAa [ecca W yICNBbHYIO TEIUIOTY CrOpaHUs KHpa, PACCUUTANTE TEIUIOTY
oOpa3oBanmsi kupa B KJ[k/Monb (Teriora oOpa3oBaHUS >KHIKOW BOabl paBHa 286 kJ[k/Monb, a
yriekucnoro ra3a 394 k/{x/moms).

JKuphb! SIBISIOTCS CIIOXHBIME 3(DUPaMU TIHIEPUHA (3TO CHHUPT, B COCTaB MOJICKYJIBI KOTOPOTO BXOJST
TPH TUAPOKCUIIBHBIX TPYIIITBI, CBI3aHHBIX C PA3HBIMU aTOMaMH yIIepo/ia) U KapOOHOBBIX KHCIOT. CIOXKHBIC
3pUpPBl — MPOAYKTH B3aUMOJICHCTBUSI CITUPTOB C KHCJIOTAaMH, COIMPOBOXKIAIOMIETOCS OTIIEIUICHUEM BOJIBI.
Taxke Wu3BECTHO, 4YTO B coctaB MojodHoro kupa CssHij04Os BXOOAT oOcCTaTKM  CTEapUHOBOU
(oxtamekanoBoii, Cig), MaabMUTHHOBOM (rekcamekaHoBoi, Cig) M OJI€HHOBO# (1HCc-0KTaneneH-9-0Boi, Cig)
KHCJIOT.

8. [IpuBennuTe MONEKYISAPHBIE M CTPYKTYpHBIC (HOpMYIbl KapOOHOBBIX KHCIOT (HAPUMEP, MPOITAHOBAs
kucnora: C3HgO,, CH3-CH2-C(O)OH), ocTartku KOTOPBIX BXOIST B COCTaB MOJIOYHOTO XKHpA.

9. Beluncnure MOJEKYIApHYIO (GOpMyly INHMIEPUHA U TNPHUBEIUTE IpUMEp CTPYKTYPHOH (QopMyrbl
MOJIOYHOTO KHMpa, COAEPKAIIErO B CBOEM COCTaBE OCTATKH ITHX TPEX KUCIIOT.

10. 'mpponu3 >KUPOB BOAHBIM PACTBOPOM THAPOKCHAA HATPHUS - MPOMBINUICHHBIH CIIOCOO TMONydeHUs
TBEP/IbIX COPTOB MblIa (HaTPUEBBIX coilel KapOOHOBBIX KUCIIOT). Hanummmre ypaBHeHHE 3TOM peakuu st
MOJIOYHOTO KHpa.

11. Ha ¢u3uko-XxuMu4ecKrue CBOMCTBA KUpPAa HEMOCPEICTBEHHOE BIUSHUE OKA3bIBACT COJCP)KAHHE B HEM
HeNpeeNbHbIX KUCIOT: YeM UX OOJblle, TeM HUXKE TeMIlepaTypa IUIaBIeHUs (HampuMmep, TOBSKHUNA >KUp
TBEp/bIN, a MOJCOJHEYHOE Macio Xkuiakoe). HempenenbHOCTh KMPOB MOXKHO II0Ka3aThb KaueCTBEHHO.
[TpuBeauTe ypaBHEHHE PEAKIIMU OJIEMHOBOM KHCIIOTHI ¢ OPOMHOM BO/IOM (C MCTONIB30BaHUEM CTPYKTYPHBIX

opmyi).
3adaua 4. «Knaccpl yriieBoaopoaoB».

«AMEpUKAHIBI TOJO3PUTEIILHO TIOTSHYIM HOCOM: u3 bemoro moma
SIBCTBEHHO TOTIaXMBAJIO YEM-TO TOPIOYUM... Y OJJHOTO HECKOJBKO HE(TIHBIX
aKIMIIEK 3aBaJsZIOCh HA caMOM JIHE KapMmaHa. Jlpyroi eme coBcem
HEIAaBHO MOJYYUIT B3ATKY BBIIIE CPEAHUX PA3MEPOB, KPETKO M YOSIUTEIHHO
MaXHYBIIYIO KEPOCHHOM.

M. E. Konvyos. «Bce 6 nopsokey». I'azema «llpasoay, 22.04.1924

Cpenu OrpoOMHOTO Pa3HOOOpa3usi OPraHMYECKUX COCAUHEHUN HEMAaTyl0 WX YacTh MPEICTaBIISIOT
YIJIEBOJOPOBI — COEIMHEHUSI, MOJIEKYNbl KOTOPBIX COCTOAT ToJibko U3 aromoB C m H. DTtu coeamnenus
SIBIITFOTCS BOKHEUITMMU KOMIIOHEHTaMH He(TH W TPUPOJHOTO raza, OHU MIUPOKO HCIOIB3YIOTCS B
Ka4eCTBE TOIUIMBA U CHIPbS IJIs1 MOJIYYEHHS] MHOTUX XUMHUYECKUX TPOAYKTOB.
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Hwxe BameMy BHMMaHMIO NPEIJIOKEHA CXeMa MPEBPALLEHUN, B KOTOPOU BCTPEYAIOTCS Pa3IMYHBIC
KJIaCChI YIIIEBOAOPOIOB (YIIIeBOAOPOILI 1-7).

Ho Ho
/T’ 3 ‘P—d\
7< M o Car o, OUChNHGI H, L ZOMgO HSOiow , Hy
Pd,2MMa |  450°C Pd/ Pb%*, BaSO, 200°C 170°C Pd
Cly|Fe 02|Ag, 170°C, 2 MMa
NaOH gopp. p-p 1. CH3MgBr
B > Be——o>" A
170°C, 80 atm. 2. H,0

1. IlpuBenuTe CTPYKTYpHBIE (GOPMYJIBI AlleTUIICHA, YTAHOJIA, YIIIEBOIOPOJOB 1—7 M OpraHu4ecKHUX BEIIECTB
A-T.

2. YKaXuTe, K KaKUM KJIaccaM YIJIEBOJOPOAOB OTHOCATCS coeAuHeHus 1—7.
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