53-9 Bcecubupckas oTKpbITAs OAMMNMUAAQ LUKOAbHUKOB PEH ]

BTopo# oT6opoyHbIi 3Tan 2014-2015 y4. roaa N

Bgoll 3AAQHMS NO XMMUMH
9 kAacc HIY

Jlopoeue pebsima!

Bawemy enumanuro npeonazaemcs KomMniekm 3a0auuti 3aounoz2o mypa Bcecubupckoii
onumnuadsl wkoavHukos no xumuu 2014-2015 2ooa. B Bawem pacnopsicenuu noumu noJ-
mopa mecsaya 8pemeHy U ce 00CMynHvle MemoouiecKue pecypcol. bubauomexu, KHueU, 3a-
oaunuxu, nmepnem, wxonvnas nabopamopusi u m.o. Eouncmeennoe, o uem mot 661 xomenu
Bac ouenv cunbrHo nonpocums: nocmapaumecs 8bINOIHAMb 3A0AHUS MAKCUMATILHO CAMO-
CMOSIMeNbHO, He NePenuchbléas peuleHus opye y opyad.

Tomuume, umo 013 moeo, ymobbvl NONACMb 8 YUCTIO NPU3EPO8, BOBCE HE 00A3aMmeNbHO
NpasuibHoO peuwiums 6ce 3aoauu. [laxce ecnu Bam yoacmcs Haimu dacmuuHoe peuieHue
UL K 0OHOMY 3A0AHUI0, NpUcslIaume HaM U e2o — 011 Bac smo cmanem nepevim cepbes-
HbIM WA2OM HA HellecKOM NYMuU K NO3ZHAHUIO YE1eKAMeNbHOU U 801UleOHOU HAYKU — XUMULU.
Mbvl, 6 ce010 ouepedn, bydem 3Hamb 0 MOM, 4mo 20e-mo, Modxcem Obimb OUeHb OAeKO Om
cmonuybl Cubupu, noasuics ewe 00Ul 110O03HAMENbHYIL WKOJILHUK, UHMEPECbl KOMOPO20
He 02paHUuyu8aromcs OUCKOMEKAMU, pPA361eKamenbHblMU menenepeoaiamu, KOMnblomep-
HBIMU USPAMU U COYUATbHBIMU CEMAMU.

Jna coxkpawenus epemenu, 3ampaiusaemoz2o Ha npoeepky Bawux pabom u npoyedypy
no08edeHUsl UMO0208, HACMOAMENbHO npocuMm Bac 3azpyscams Bawu pewenus na caim u
MOJILKO 8 UCKAIOUUMENbHBIX CYYASX NOCLLIAMb UX HAM NO noume (HO 8 9mom ciayuae Bui
00./19/CHblL ObIMb YBepeHbl, Uumo Mol noayuum ux 0o 25.01.2015 e). Ecau y Bac nHem 603modic-
HOCMU CKaHUpOB8amyv JTUCHIbL C peuleHUsIMU, nonpooytime ux cgpomoepaghuposams, Ho 00s1-
3amenvHO 3amem nposepvme, KaK OHU YUMAOMCs HA IKPAHe KOMNblomepa.

Yenexoe Bam 60 eécex Bawux denax u Hauunaunusx u ¢ Hacmynarowum Hoevim 2o0om!

C uckpennum ysasicenuem k Bam u Bawum nedacoeam u nacmagHuxam,

Memoouueckas xomuccus u drcropu Bcecubupcroii omxpwvimori o1umMnuaobl UKOJIbHUKOS.



3aganne 1. «XemoCyaoKy».

3amoaHUTE MYCThIe KJICTKU B KXKIAOW M3 Tpex Bel H Rb
TaOJUI] CHMBOJIAMH XUMHYECKHX JIJIEMEHTOB TaK,
9TO0BI B JIF000I cTpoke (110 TOPU3OHTAIH), B JIO- Ca Mg Na | H
O6oM cTosb1ie (10 BEPTUKAIHM) U B KaXKJIOM M3 JICBSI-
TH OJIOKOB, BBIJCIIEHHBIX JKUPHBIMU JHUHHUSIMH, HE Rb | Ca | He Be| K Li
OBUTIO OJIMHAKOBBIX CHMBOJIOB. 3aIlONHSS KaXKIYIO
U3 Tabuui, MMEHTE B BHAY, 4TO BBl MOXeTe HC- Na | Li |Rb H He
MOJIb30BaTh TOJBKO T€ 9 CHMBOJIOB, KOTOpBIE B
5TOM TaOIMIIE yKEe HMEIOTCA. K Be Mg Rb
1. [lepepucyiiTe 3am0JIHEHHBIC TAOIHIIBI B TETPAlb He Rb Cal| H K
WM cKonpyiTe B daiin ¢ Bammm pernieHueM.
2. YKaknTe, KaKHe M3 SIEMEHTOB, IMPHUCYTCTBYIO- Li He | Na Ca|Rb| K
IIUX B TAOIUI[AX, OTHOCSTCS K HEMETAJUIaM.
y Rb | Be H | K
3. [MompoOyiiTe moramarbces, MO KakoMy Kiaccudu-
KAallMOHHOMY TPU3HAKY 3JIEMEHTHI OBUTH pacrpee- Mg He | H
JICHBI 110 TPEM Pa3HbIM Ta0IIUIAM.
B N C Ti
Ne Al | C | B Mn | Co Fe
O C|F B N Sc Fe Cu | Mn Cr
Al | Ne B Fe | Sc Cu | Co V
Al Si 0 F V Mn Ni Fe
Ne O | Si Mn V| Ti Sc | Co
C P Al |l F S Fe Ni | Co Cr Sc
Si|B|C Ne V Mn | Co
N 0 B Sc

3ananue 2. «/Kearslii MeTaw.

Jlromu noOwiBatoT Metaut M ¢ He3amaMsTHBIX
BpeMEH. Yke B V ThICAYENETUU O H. . B DIOXY
HEOJIMTA YEJIOBEUYECTBO CTOJIKHYJIOCH C 3TUM METAJI-
JI0OM onmarogaps €ro pacpoCTpaHEHUIO
B CAMOPOJHOM COCTOSIHUHU.

[lo mpenrnonokeHnto apxeojaoroB, HA4AJIO CHC-
TEMHOW M00bIYM OBbUTIO TONOXKEHO Ha brmxHeM
Bocroke, oTKyna ykpameHus, U3rOTOBJIEHHBIE W3
MeTauia M, IOCTaBISAINCh, B YaCTHOCTH, B Erurer.
Nmenno B Erunre B rpoOHUIIE KOPOJIEBHI 3€p U O1-
HoM u3 kopoes Ily-abu Vp B lllymepckoii nuBuiIm-
3anMy ObUTM HAWJIEHBI MIEpBbI€ YKPALICHHUS U3 3TOrO
Merasuia, natupyemsie 111 Teic. 10 H. 2.

U Bam 6ceeo xopoutezo!




Conepxanrie M B 3eMHOI KOpe OUY€Hb HU3KOE — IPUOTUZUTEITHHO 2%107 macc. %, HO MECTOPOXKIACHUS U
YUYacCTKH, pe3Ko 0OoraméHHble MeTalloM, BecbMa MHOrouucieHHsl. Kpome Toro, M cozpepxutcst B Boje:
Ka)KJIbII JIUTP U MOPCKOM, U PEYHOU BOJBI HECET IPUMEPHO 4*10°® r merama M. 3a Bcio HCTOPHIO YEJIOBE-
yecTBOM J00bITO 0K0s10 170 000 TOHH 3TOrO MeTayuia. Eciau crutaBuTh BeCh 3TOT METAJUT BOSAMHO W TMPH-
JaTh eMy Kyoudeckyio (Gopmy, pasMephl TaKOro «kKyOuka» ObLIM Obl BECbMa BHYUIMTEIbHBI, HECMOTpPS Ha
OYCHb BBICOKYIO IITIOTHOCTH (19,32 F/CMS).

B otnnuune oT GONBIIMHCTBA METAJUIOB, JIETKO PAa3pyLIAOIIUXCS MO AEHCTBUEM OKpYsKatoliei cpeasl, M
— MeTaJlJl OYeHb UHEPTHBINA. B OOBIYHBIX YCIOBUSAX OH HE B3aUMOJEHCTBYET € OOJIBIIMHCTBOM KHCIIOT (Jlaxe
C KOHIIGHTPUPOBAHHOW a30THOM) M HEe 00pa3yeT OKCHIOB, Onarojapsi yeMy OH ObUI cpa3y OTHECEH K U3-
OpaHHBIM, 0JIATOPOAHBIM METAJIIIaM. ITOT METAJIJT 00eCIIeUYnBaeT aKTUBBI MUPOBOW (DMHAHCOBOU CUCTEMBI, 1
CTOMMOCTH €T0 JIOBOJILHO BBICOKA: yueTHas 1ieHa B LlenTpobanke PD 3a ogun rpamm metamia 12 nexadbps
2014 r cocraisuta 2148 py6. 32 xor.

1. YcranoBute Metamn M, 3aluIInTe 3JIEKTPOHHYIO KOH(PUTYpPAIMIO €r0 aTOMa B OCHOBHOM COCTOSIHUU (B
KkpaTkoM Buze). [locunraiite ero cpeaHee cogepkaHue B BOJE B MOJIb/II.

2. Macca 3eMHO# Kopbl cocTapisieT mopsrka 2,8%10"° Tomn, 06beM MupoBoro okeana okono 1,3 mMapa kM.
Onenute oOmue 3amackl Metauia M Ha Hamied TutaHete B TOHHaX. [IpoBenuTe OIEHKY JTMHBI CTOPOHBI
«KyOuKay» (C TOYHOCTBIO IO IECATHIX JAO0JEH MeTpa), KOTOPHI MOYKHO BBIILJIABUTH U3 JOOBITOTO YEIIOBEUECT-
BOM MeTaJia.

3. Ouenure, ckoabko aroMoB MeTaiuta M Bel Mmornu 661 mpuobpectu 3a 1 koneiiky, eciiu OBl LieHa MeTaia
HE 3aBHCeNa OT CyMMBbI clieki? CKOJIBKO IITYK HEHTPOHOB M CKOJIBKO IITYK 3JEKTPOHOB COJEPIKAIOCh OBI
B Bameit nokynke? Kakoii 00beM B MiT 3aHsu1 OBI BeCh IpHOOpETeHHBI Bamu metann?

C rogamu yBepeHHOCTb B «Hemorpemumoctu» M cyliecTBeHHO nokonebanack. B cpennue Beka ajixu-
MHUKU OOHApYKUIJIH, YTO CMECh KOHIIEHTPHUPOBAHHBIX COJITHOW M a30THOM KHCIIOT pacTBOPSET €ro Ja)ke Impu
KOMHaTHOU Temneparype. IIpaBna, npyu JNIMTEIbHOM XPaHEHNUHN 3Ta CMECh TEPSIET 3HAYNUTENbHYIO YacTh CBO-
eil pazpenatomiel cnocooHocTH. COOTHONIEHHE KOMIIOHEHTOB CMECH AJIXMMUKH MOJOUPANIN OIBITHBIM ITy-
TeM, JIMIIb HECKOJIKO MO37HEe ObLIO yCTAaHOBJIEHO, YTO Hanbosee €IKMMHU CBOMCTBAMHU OOJIaZAeT Takas
CMECh, B KOTOPOX Ha OJIHY MOJIEKYJIy a30THOU KUCJIOTHI IIPUXOAUTCS TPU MOJIEKYJIBI COJISTHOM.

4, Kak Ha3bIBaeTCs YIMOMSHYTasi CMECh KHUCIOT M MOYEeMYy OHa IMojyduia Takoe Ha3BaHue? Kakoit o0wnem
36 %-i1 consHOM KucnoTHI (p = 1,18 1/™M11) 1 65 %-it a3oTHOM KUcHOTH (p = 1,40 r/Mi1) Bel Bo3bMeTe, 4TOOBI
npurotoBuTh 100 Mt 3TOM cmecu?

5. IlonmpoOyiiTe HanmucaTth ypaBHEHHE TOTO CaMOT0 XMMHYECKOTO B3aMMOCHWCTBUS KOMIIOHEHTOB CMECH,
KOTOpOE MPUBOIUT K NOTEPE €€ OKUCIUTEIbHBIX CBOMCTB IIPU JUINTEIIBHOM XPaHEHHH (CTEXHOMETPUS peak-
UM COOTBETCTBYET COOTHOULICHHIO KUCIOT B HauOoiee enkoi cmecu). HamummTe ¥ ypaBHEHUE peakIMu
pactBopenust M B 3TOM cMecCH.

3ananmue 3. «IIpou3BoOACTBO cepbl H CEPHOI KHCIOTHI».

BemrectBa, copepikanye cepy, HaXOIAT MHUPOKOE MPUMEHEHUE B PA3JIMYHBIX OTPACIISIX HAPOJHOTO XO3SIH-
CTBa. 3HAUUTENbHAS YaCTh MIPOU3BOAMMON CEpPBI U €€ COSTUHEHUI NCTIONb3yeTcs AJsi O0pHOBI ¢ BPEIUTEIIMHU
CEIIbCKOXO03SUCTBEHHBIX KYJIbTYp (TJIABHBIM 00pa30M BHHOTPA/a U XJIOMYATHUKA), TIPOM3BOACTBA CYIb(UTOB,
a TakXke Ui BYJKaHU3alMKM KaydyKa [IpU IPOU3BOACTBE pe3uHbl. Cepy NPUMEHSIOT MIPU IIPOU3BOJICTBE Kpa-
CHTEIICH ¥ TTMTMEHTOB, B3PBIBYATHIX BEIIECTB, CIIMYEK, HCKYCCTBEHHBIX BOJIOKOH, JTIOMUHOGOpoB. Cepa u co-
JiepIKalle ee BEIIeCTBA 10 CUX TOp UCIIONB3YIOTCS IS JICUSHHs KOXKHBIX 3a0oneBanmii. Ho Bce ke OCHOBHAs
4acTh (00J1e€ MOJIOBUHBI) JOOBIBAEMOM CEPHI pACXOyeTCsl Ha MPOU3BOJICTBO CEPHOM KUCIIOTHI.

Cepa sBIIsIeTCS IOCTAaTOYHO PACIPOCTPAHEHHBIM B MPHUPOJIE HIEMEHTOM, HO ISl IPOMBIIUIEHHON JOOBI-
YM U TIOCIIEAYIONICH mepepaboTKi 00BIYHO UCIIONB3YIOT OrPaHHYCHHBINH HA0OP HCTOYHHUKOB: 1) CyIb(HIHbIC
muHepaibl (~20%); 2) camopoHas (3JeMeHTapHas) cepa, T.e. nmpoctoe BemiectBo (~30%); 2) cepoBomopon
U cepocojeprKallie COeIMHEeHUs B IPUPOAHOM rasze B Hedtu (~50%).

1. IlpuBeuTe MUHEpATOrMYECKHe HAa3BaHUS U XMMUYECKUE POPMYIIBI IBYX CYIb(QHUIHBIX U JABYX HE CYyIb-
(GUAHBIX, HO COZIEPIKAIUX CEPY MUHEPAJIOB.

2. Hanummre ypaBHEHHs peakifii 00kura Ha Bo3ayxe Bammx cyiab(QUIHBIX MUHEPAJIOB, a TAKXKe pa3jioxke-
HUSl MMUHEPAJIOB «HE CYIb(QUIHBIX» IPU UX CUJILHOM HarpeBaHUU.
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[MoyyeHue cepbl U3 CEPOBOJOPOIA OCYIIECTBISIOT Mo TexHonoruu JI. Kitayca, KitoueBbie CTaganu KO-
TOPO# BKITIOYAIOT CXKUTaHKME YaCTH CEPOBOOPOJIA JIO CEPHUCTOrO Tasa [peakiust 1], KoTopeie 3aTeM pearu-
pytoT ¢ ocraBmmMcsi HoS B mpucyTCTBUM BOJIBI (TIO3TOMY 3TOT MPOLIECC MHOTA HAa3bIBAIOT «MOKpbIH Kia-
yc»), obpasys cepy [peaknus 2].

3. Hanmmre ypaBHeHus peakuuit [1] u [2], a Takke cymMMapHOE ypaBHEHHE PEaKiMU MOTYYCHUS Cephl U3
cepoBosioposa o Texnonoruu Knayca. Kakyro gacts cepoBonoposa u3 umeronierocs oobema V Heo0X011-
MO CXKHTaTh JI0 CEpHHUCTOTO Ta3a B pacueTe Ha €ro MOJHOE MOCIEAYIoee IPEBPAIeHHE B Cepy?

4. 3anumure TepMOXMMHUYECKUE ypaBHeHMs cropaHus HpSiy m S(p) 40 cepHHCTOrO rasa, €ciam TEIIOThI
cropanus paBHbl 562,1 kJ[x/Monbp u 296,9 kJ[>k/MOIIb COOTBETCTBEHHO. PaccumTaiite TeruioBoit 3¢ dext
CyMMapHOU peakiuu o0pa3oBaHus | MOJIb cephl U3 CEPOBOOpOAA 1Mo TexHoJorun Kiayca.

Hva HPOHMIBOACTEE CywmnbHan Tenno- KoHTakTHbIH MornoTutensHas
CEPHOU KHUCIIOTHI CEPY CHA- Saiinin oS A il
gana CXKHUramT, a oOpa-  KowuexTpw

sytomuiics SO,  nanee z;:::“
OKHCJISIIOT BO3JIyXOM B CEp-  kucnora
ueiii anruapun SOz [peak-
s 3] B KOHTAaKTHOM arl-
napate (cM. puc.). IDTo ra-
30¢hazHas HIK30TepMHUUECKas
oOpaTuMast peakius.

5. Hanumure  ypaBHeHue ‘ :
peakuuu [3]. PaccumTaiite : ) [ L > KcoTa
TEeIIoBoi 3G QeKT oM pe- : '
aKI[MH, €CIIM U3BECTHO, YTO

TEeIUIoTa o0pa3oBaHUs
S03(F-) paBHa 396 Kucnota KOHTAKTHOTO Ha cknap
k/Lx/mMonb.  Ilepeuncnure annapara

TpH (hakTOpa, KOTOphie OyAyT yBEeIUIHBaTh BHIX0 SOs.

[Ipu nmpoBeneHnn nporecca B ONTUMAIbHBIX ycinoBusx (cootHomenue Oy @ SO, = 1 : 1) ¢ ucnomnn3osa-
HHUEM OKCHIHOTO KaTaiau3aropa Ha ocHoBe V,0s (aktuBeH mpu Temneparypax ot 400°C mo 620°C) Ha cpen-
HEM 3aBojie yAa€Tcs nojaydarh exxeHeBHO 500 T KUCIOTHI.

6. Hanumvre ypaBHEHHE peakiluu rHapaTaiun (B3auMoaeicTBus ¢ Boaoi) SO3 [peakuus 4]. Ouenwnre, ka-
KOE€ KOJIMYECTBO SHEPTUU €XKEIHEBHO BBIIEISICTCS HA 3aBOJIE B XOJE 3TOTO MPOIECcca, €CIH U3BECTHO, YTO
TerToBoi 3¢ ekt peakuu ruapaTtaruu SOz coctaBmsieT 130 kJ>k/MOb.

O¢ddexTrBHAS yTUIM3ALMS ATOH SHEPrUU — BaXHBIA (PAKTOp YMEHBIICHHS II€HBI CEPHOM KHCIIOTHI.
OO6b1YHO 0KOJI0 75% HHEPTrUU HCTONB3YIOT Ul HarpeBaHUs BOASIHOTO Mapa M MCIONb3YIOT JUIsl IPOU3BOJI-
CTBa 3JIEKTPO3HEpruu B mapoBbix TypouHax ¢ KIIJ] okomno 30%, a ocraBmmecs 25% sHepruu 0OBIYHO pac-
XOJYIOT Ha TEIIOCHA0KEHUE B OKPECTHOCTAX MPEATNPUSATHSI.

7. OueHuTe, Kakoe KOJIMYECTBO AIEKTpUUecKoi sHeprun (B MBT 1) mpou3BoauT 3aBox B CyTKU. CKOJIBKO
HEOOJIBIINX YAaCTHBIX JJOMUKOB ILIONIAaALK0 0Koi1o 100 M2 MOYKET OTOMMTh 3UMOM TaKoi 3aBOJ, €CJIM Ha KaX-
IBIA TOM B cpefHeM TpedyeTcst okoio 150 kBT 4 TernoBoii sHeprun B 1eHb?

["a3000pa3nbiii SO3 HENMb3s MOTJIOMATh BOJOM, TOCKOJIBKY MPH KOHTAKTE C HEIO OH 00pa3yeT yCTOWUH-
BBII «TyMaHy, COCTOSIIMHI 13 Menpuaimx Kamenek HySO;y.

8. Ouennte Temreparypy, kotopyr moria 0bl umeth 100% H,SO4, ecnu 661 SO3 mornomanu Bogoi ¢ Ha-
qJanbHOH Temnepatypoii 25°C, a moiay4deHHasi KUCJIO0Ta ocTaBanach KUAKON. TennoéMKOoCTh HarpeBaroLeics
BOJTHO-KUCJIOTHOW CMECH JJIsl ATOW OIEHKH BO3BMEM CPEIHIOI MEXTY TermoeMKOCThIo Boabl 1 100% ku-
ciotsl: 2,5 xJIx/(kr-K).

Uto6s! n3bexarh 00pazoBaHusl TyMaHa, razoo0pasnbiii SO; BHauvane noriomaioT 90-98% cepHoil ku-
CIIOTOH, ¢ KOTOPOW OH HEOTPAaHUYEHHO CMEIIMBACTCS, B KOHEYHOM cueTe oOpa3ys oseyM (pactBop SO3z B
100% cepnoii kucnote). [lomyueHHslil osieym 3aTeM pa30aBiIsiOT BOIOM.
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9. BeruncnuTe Maccy CepHOTO aHTHAPHIA, KOTOPYIO €KEAHEBHO MPOU3BOJMT HAIl cpeHuUil 3aBo. CKOJIBKO
ToHH 90% cepHOIl KHCIOTHI MOTpeOyeTcs, YTOOBI MOJHOCTHIO MOTJOTUTH 3TO KOJIMYECTBO aHTHIpHUAA C 00-
pazoBanuem 20% oneyma. 20% - 310 MaccoBas o u3deirounoro SOz B ero pactBope B 100% cepHoii ku-
CJIOTE KaK pacTBOpUTEIIE.

10. Onenure, 10 Kakoil Temeparypsl MOXKeT Harpetbes 90% KUCIoTa B MOTIOTUTENBHON OamHe B MOMEHT
obpazoBanus 100% kucnotel. A kakyioo Temneparypy Oyaer umerb 100% kucnora, nmoixydeHHasi B3auMo-
neiicteuem 20% oneyma ¢ Bogoi? HauanbHas Temneparypa B o0oux ciydasx 25°C, TeIoeMKocTh cMecen
npuHATH paBHOi 1,5 k/[x/(kr-K), uro HEMHOrO BhIlIe TemmoeMkocTd YucToi 100 % KUCIOTHI.

3ananue 4. «/IBa peareHra.

B pesynbTare B3aMMOIEHCTBHS ABYX PEAarcHTOB MOIYYUIIMCH TOJBKO CIEAYIONIME BeulecTBa (IpuBe-
JICHBI BCE MPOIYKTHI PEaKINid 0€3 CTEXUOMETPHUIESCKUX KOI(PDUIIUESHTOB):

a) FeCly; 3) FeClg; ) Fex(SO4)3 + Fe(NO3)3 + NO, + HL0;
0) FeCl, + H,0; u) FeCls + S,Cly; p) Fex(S04); + HSO4 + NO; + H0;

B) FeCl, + Hy; k) FeCl; + KCI + Cl, + H,0; c) Fe(NOz3), + Ag;

r) FeCl, + H,O + COy; 1) FeCl; + KCIOy; T) Fe(NO3)3 + Ag;

n) FeCl, + KCI + Iy; M) FeCls + Fe(H,POy)s; y) Kq[Fe(CN)g] + KCI;

¢) FeCl, + HCI; H) Fe(OH);3 + NaBrOs; b) Ky[Fe(CN)s];

x) FeCl, + CuCly; 0) Fe(OH)3; x) KoFeO,4 + NO.

1. YcraHoBuTe peareHThl U HAMIIUTE YpaBHEHUS peakluui a) — X) (C yKkazaHHUEM yCIOBUH).

2. [IpuBeauTe Ha3BaHUs BCEX COCNMHEHUHN, COMEPKAIIMX Kele30 (Kak MPOIYKTOB, TaK M peareHToB). J[Bax-
JIbI IPUBOJUTH OJIHO U TO YK€ HAa3BaHUE HE HYXKHO.
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