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Bgoll 3AAQHMS NO XMMUMH
8 kAacc HTY

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».

3anoiaHUTE MYyCThlE KIETKM B KAXKIOW U3 TPEX

TaOJINI CHMBOJIAMH XHMHYCCKHX 3JEMCHTOB TakK, Be | Li Rb| Sr | Na| H

9T00BI B JI000M CTpOKe (IO TOPU3OHTANM), B JIO- .

O0oM cTosiO1ie (Mo BepTUKAIN) M B KOKIOM U3 JCBSI- Be | LI | He

TH OJIOKOB, BBIICTICHHBIX JKUPHBIMU ITUHUSMHU, HE H i C K

OBLJI0O OJMHAKOBBIX CHUMBOJIOB. 3aIlOJHSS KaKIYHO € | a

u3 Tabmun, uMelTe B BUAY, YTO BBl MoxeTe wuc- .

MOJIb30BaTh TOJIBKO T€ 9 CUMBOJIOB, KOTOPHIE B ATOM He | Be | LI K| Rb | Sr

Ta0JIHIIe y)KE UMEIOTCSI. Rb | Na SARE

1. TlepepucyiiTe 3amojJHEHHbIE TAOJHIBI B TETPadb _

WIH CKOMUpYTe B (aiin ¢ Bammum permennem. Na|Ca| Li | Rb|He|Be

2. YKaxuTe, KaKue U3 3JIEMEHTOB, MPUCYTCTBYIO- Li Rb He Be

IUX B TaOJUIIAX, OTHOCATCS K HEMETaJlJIaM.

3. [onmpoOyiiTe nOragaThes, Mo KakoMy KiacCupu- Sr| K | He

KallMOHHOMY TIPHU3HAKY JIEMEHTHI OBLIN pacrpejie-

JIEHBI TIO0 TPEM Pa3HBIM TaOIIHIIAM. Na | Ca | Be | Rb K | Sr
P O|A | F|B C V Ti | Sc | Mn
Ne | F P Al | Si Ti |Mn] Sc | Co Cr

C | Ne | Si F Ni Vv Co
B | P | Al O|C N Fe Mn| Sc | Co
Al N Mn Cu
N B | F O| C|Al V | Ti | Cu Co
Al Si| C |Ne Cr Ni Ti
B|O N P | Ne Fe Mn| Cr | Cu | Ni
F Nel] P | B|O Si V | Co | Cu Mn

3ananue 2. «/Kearslii MeTaw.

Jlromu noOwiBatoT Metaut M ¢ He3anmaMsTHBIX
BpeMEH. Yke B V ThICAYENETUU O H. . B DIOXY
HEOJIUTA YEJIOBEUYECTBO CTOJIKHYJIOCH C 3TUM METAJI-
JI0OM onmarogaps €ro pacpoCTpaHEHUIO
B CAMOPOJHOM COCTOSIHUHU.

[lo mpenrnonokeHnto apxeojaoroB, HA4AJIO CHC-
TEMHOW M00bIYM OBbUTIO TIONOXKEHO Ha brmxHeM
Bocroke, oTKyna ykpameHus, U3rOTOBJIEHHBIE W3
MeTauia M, IOoCTaBIsAINCh, B YaCTHOCTH, B Erurer.
Nmenno B Erunre B rpoOHUIIE KOPOJIEBHI 3€p U O1-
HoM u3 kopoes Ily-abu Vp B lllymepckoii nuBuiIn-
3anMy ObUTM HAWJIEHBI MIEpBbI€ YKPALICHHUS U3 3TOrO
Merasuia, natupyemsie 111 Teic. 1o H. 2.

U Bam 6cezo xopouiezo!




Conepranne M B 3eMHOI KOpe OYeHb HH3KOE — IPHOMI3HTensHo 2*107 Mace. %, HO MECTOPOXKICHHS 1
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 MeTaymuia. Eciau crutaBuTh BeCh 3TOT METAJT BOSAWMHO W TPH-
JaTh eMy Kyoudeckyio (opmy, pasMephl TaKOro «kKyOuka» ObLIM Obl BECbMa BHYUIMTEIbHBI, HECMOTpPS Ha
OYEHb BBICOKYIO INTIOTHOCTH (19,32 F/CMS).

B otnnuune oT GONBIIMHCTBA METAJUIOB, JIETKO PAa3pyLIAIOIIUXCS MO ASHCTBUEM OKpYsKaroliei cpeasl, M
— MeTaJlJl OYeHb UHEPTHBINA. B OOBIYHBIX YCIOBUSAX OH HE B3aUMOJEHCTBYET € OOJIBIIMHCTBOM KHCIIOT (Jlaxe
C KOHIIGHTPUPOBAHHOW a30THOM) M HE 00pa3yeT OKCHIOB, Onarojapsi yeMy OH ObUI cpa3y OTHECEH K U3-
OpaHHBIM, 0JIATOPOAHBIM METAJIIIaM. ITOT METAJIJT 00eCIIeYnBaeT aKTUBBI MUPOBOW (DMHAHCOBOU CHCTEMBI, 1
CTOMMOCTH €T0 JIOBOJILHO BBICOKA: yueTHas 1ieHa B LlenTpobanke PD 3a ogun rpamm metamia 12 nexadbps
2014 r cocrapisuta 2148 py6. 32 xor.

1. YcranoBute Metamut M, olieHuTe ero oOIye 3anachl Ha Hallel MjaHeTe B TOHHaX. Macca 3eMHON KOpbI
COCTAaBJIAET MOPSIKA 2,8%10" ToHH, 0GbeM MHPOBOTO OK€aHa 0koJio 1,3 mipa kM.

2. IlpoBenuTe OIEHKY JUIMHBI CTOPOHBI «KyOMKa» (C TOYHOCTBIO /10 IECATHIX J10JIeH MeTpa), KOTOPbI MOX-
HO BBIIJIaBUTh U3 JJOOBITOIO YEJIOBEYECTBOM METAILIA.

3. Ouenure, ckoiabko aroMoB MeTayuta M Bel Mmornu 661 mpuobpectu 3a 1 Koneiiky, eciiu OBl LieHa MeTaa
HE 3aBHUCeNa OT CyMMbI crienku? Kakoi 06beM B MIT 3aHsUT ObI BECh IPHOOpETeHHBI Bamu meTtann?

C romamu yBepeHHOCTh B «HEMorpemuMocT» M CyIIeCTBEHHO MoKoiedanack. B cpenHue Beka axu-
MUKH OOHApPYKUJTH, YTO CMECh KOHIEHTPUPOBAHHBIX COJSIHON U a30THOM KUCIIOT PAcTBOPSIET €ro JaKe MpHU
KOMHATHOU Temriepatype. [IpaBaa, mpu AIUTEIbHOM XpaHEHUU 3Ta CMECh TePSET 3HAUUTENbHYIO YaCTh CBO-
eil paspenatonieit cocoOHocTH. COOTHOIIEHHE KOMIIOHEHTOB CMECH allXMMHMKH MOJ0MPATH ONBITHBIM ITy-
TEM, JIMIIh HECKOJBbKO IMO3JHEE OBLIO YCTAHOBJICHO, YTO HaWOoJee €IKUMHU CBOWCTBAMH OOJaJaeT Takas
CMECh, B KOTOPOil Ha O/IHY MOJIEKYJY a30THOM KUCIIOTHI MPUXOJUTCS TPU MOJIEKYIIbI COISTHOM.

4. Kak Ha3bIBaeTCsl YIOMSHYTasi CMEChb KHUCJIOT M MOYEMy OHa IMOoJydmia Takoe Ha3BaHue? Kakol oObem
36 %-i1 constHOM KucnoThI (p = 1,18 1/M11) 1 65 %-it a3oTHOI KucaoTH (p = 1,40 r/Mmi1) Bel Bo3bMeTe, 4TOObBI
npurotouts 100 mi 3Toit cmecu?

5. IlonpoOyiiTe HanucaTh ypaBHEHHE TOTO CaMOr0 XMMHYECKOTO B3aUMOJECHCTBUS KOMIIOHEHTOB CMECH,
KOTOpO€ MPUBOAMT K IIOTEPE €€ OKUCIUTENBHBIX CBONCTB IIPH JIMTEIILHOM XPaHEHUH (CTEXHMOMETPHUS peak-
LIUM COOTBETCTBYET COOTHOLIEHHIO KUCIOT B HauOosiee enkod cmecu). HamummTe M ypaBHEHHE peakuuu
pactBopeHust M B 3TOH cMecH.

3ananue 3. «[Ipou3BoACTBO cepbl H CEPHOIT KHCTOTHI».

Bemectsa, cogepxaiie cepy, HaX0IAT IUPOKOE MPUMEHEHUE B PAa3JIMUHBIX OTPACIsIX HAPOAHOIO XO03sii-
CTBa. 3HAYUTEIbHAS YaCTh MPOU3BOAUMOI Cephl U €€ COSAUHEHUIN UCTIONb3YyeTCs sl 00pbObI ¢ BpeIUTENIMU
CEIIbCKOXO03SHCTBEHHBIX KYJIBTYp (IJIaBHBIM 00pa3oM BUHOTpaJa M XJIOMUAaTHHUKA), TPOU3BOJICTBA CYIb(HUTOB,
a TakKe JJIs ByJIKaHM3alUU KaydyKa IpU MPOU3BOACTBE pe3uHbl. Cepy NPUMEHSIOT NPU MPOU3BOJICTBE Kpa-
CHUTEJIC M TMTMEHTOB, B3PBIBUATHIX BELIECTB, CIIMYEK, HCKYCCTBEHHBIX BOJIOKOH, JTIoMuHO(popoB. Cepa u co-
JieprKalle ee BEIIeCTBa 10 CUX TOp UCIONb3YIOTCS Ui JeueHHs KOXHbIX 3a0oneBanuii. Ho Bce ke ocHOBHast
qacTh (00JIee OIOBUHBI) JOOBIBAEMOM CEPbI PACXOAYETCS Ha IPOU3BOJCTBO CEPHON KUCIIOTHI.

Cepa sIBIISIETCSI IOCTATOYHO PACIIPOCTPAHEHHBIM B MPHUPOJIE HIEMEHTOM, HO JUISI POMBIIUIEHHON TOOBI-
Y1 ¥ TOCJIEAYIOIIEH epepadoTKH 00OBIYHO MCIIONIB3YIOT OTPaHHYCHHBIH HA00P UCTOYHHUKOB: 1) cyab(uaHbie
muHepaibl (~20%); 2) camopoaHas (3eMeHTapHas) cepa, T.e. mpoctoe BeriecTBo (~30%); 2) cepoBomopo
U CepOoCoOJIepIKaIIie COSTMHEHUS B IPUPOIHOM rasze B Hedhtu (~50%).

1. IlpuBenuTe MUHEpANIOrMUECKUE HA3BaHUSA U XUMUYECKUE POPMYIbI IBYX CYyIb(OUIHBIX U IBYX HE CYib-
(GUIHBIX, HO COACPKAIIUX CEPy MUHEPAIIOB.

2. Hanumure ypaBHeHUs peakluil 00kura Ha Bo3ayxe Bamux cynbuIHbIX MUHEPAIOB, a TAKXKE pa3iioxke-
HUSI MUHEPAJIOB «HE CYIb(QHUIHBIX» IPU UX CHJIFHOM HarpeBaHUH.

[Tomyuyenue cepsl U3 CEpOBOIOPOA OCYHIECTBIAIOT 10 TexHosoruu JI. Knayca, kiroueBble cTaiuu Ko-
TOPOH BKIIFOUAIOT COKUTAHHE YacTH CEPOBOJIOPOA 10 CEPHUCTOTO Tasa [peakuus 1], KoTopble 3aTeM pearu-
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pytoT ¢ ocraBmmMcsi HoS B mpucyTCTBUM BOJIBI (TIO3TOMY 3TOT MPOLIECC MHOTA HAa3bIBAIOT «MOKpbI Kia-
yc»), oopasys cepy [peaknus 2].

3. Hanmmre ypaBHenus peakuuit [1] u [2], a Takke cymMMapHOe ypaBHEHHE PEaKIMU MOTYYCHUS Cephl U3
cepoBosioposa o Texnonoruu Knayca. Kakyro gacts cepoBonoposa u3 umeronierocs oobema V Heo0X0.11-
MO CXKHTaTh JI0 CEPHHUCTOTO Ta3a B pacueTe Ha €ro MOJHOE MOCIEAYIoNee IPEBPAIEeHHE B Cepy?

Lpa nposisponeTse copHol CywuneHasn Tenno- KoHTaKTHbIH MornoTutensHasn
KHUCJIOTBl Cepy CHadalla CXKHU- Satiiiia A ikl il
rajor [peakuus 3], a oOpa-  Kowuewrpw :

poBaHHas
sytoruiicss SO, nanee okwmc-
JIAIOT BO3JyXOM B CEpHBIN aH-
rugpun SO3 [4] B KOHTaKTHOM
anmapare (cm. pwuc.). llpnm
MPOBEJICHUU Tpolecca B OIl-
TUMAJIbHBIX YCIOBHSX (COOT-
Homenue Oy : SO, =1 : 1) ¢
UCIIOJIb30BAHUEM  OKCHJIHOTO .
KaranusaTopa Ha ocHoBe V05 ; 5 ' L Kicnora
(mpu Temneparype or 400°C ' ' ‘ :
1o 620°C) Ha cpegHeM 3aBojie
yaaércesl Mojyvarh €XKEIHEBHO

500 T xucHOTHI. KOHTAKTHOTO Ha cknag
annapara

4, Hanumwte ypaBHEHUS pe-
axuuit [3] u [4].

5. Hanmmivre ypaBHEHHE peakiluu ruapaTtaiun (B3auMoaeicTBus ¢ Boaoi) SO3 [peakuus 5]. Ouenwnre, ka-
KO€ KOJIMYECTBO SHEPTUU €XKEIHEBHO BBIIEISICTCS HA 3aBOJIE B XOJE 3TOTO MPOIECcca, €CIH U3BECTHO, YTO
pu oOpazoBanuu oHOTO MoJist (98 1) ceproit kucinotsl U3 SOz u H,O Beigensiercs 130 x/[x Tema.

D¢ dexkTrBHAS yTUIM3ALMS ATOM SHEPrUU — BaXHBIA (PAKTOp YMEHBIICHHS II€HBI CEPHOM KHCIIOTHI.
OO6b1YHO 0KOJI0 75% HSHEPrUU HCMONB3YIOT Ul HarpeBaHUs BOASHOTO Napa M MCIONb3YIOT JUIsl TPOU3BOJI-
CTBa 3JIEKTpOdHEpruu B mapoBbix TypouHax ¢ KIIJ{ okomno 30%, a ocraBmmecs 25% sHepruu 0OBIYHO pac-
XOJYIOT Ha TETIOCHA0KEHUE B OKPECTHOCTAX MPEATNPUSATHSI.

6. OueHuTe, Kakoe KOJMYECTBO AIEKTpUUEcKoi sHeprun (B MBT 1) mpou3BoauT 3aBox B CyTKU. CKOJIBKO
HEOOJIBIINX YAaCTHBIX JTOMUKOB ILIONIAaA6K0 okoio 100 M2 MOYKET OTOMMTh 3UMOI TaKoi 3aBOJ, €CJIM Ha KaXK-
IBIA TOM B cpefiHeM TpedyeTcst okoio 150 kBT 4 TernoBoii sHepruu B 1eHb?

["a3000pa3nbiii SO3 HENMb3s MOTJIOMATh BOJOM, TOCKOJIBKY MPH KOHTAKTE C HEI0 OH 00pa3yeT yCTOWYH-
BBII «TyMaHy, COCTOSIIMHN 13 Menpuaimx Karnenek HySO;.

7. OuennTte TeMieparypy, kotopyr moria 0bl umeth 100% H,SO4, ecu 661 SO3 mornomanu Bogoi ¢ Ha-
qanbHOH Temnepatypoii 25°C, a moiay4eHHasi KUCJI0Ta ocTaBanach KUAKOM. TennoéMKoCTh HarpeBaroLeics
BOJTHO-KUCJIOTHOM CMECH JJIsl 3TOW OIEHKH BO3BMEM CPEIHIOI MEXTY TermoeMKOCThIo Boabl 1 100% ku-
ciotsl: 2,5 xJIx/(kr-K).

Uto6s! n3bexarb 00pazoBaHusl TyMaHa, ra3oo0pasnbiii SO; BHavane norjomaioT 90-98% cepHoil ku-
CIIOTOH, ¢ KOTOPOW OH HEOTPAaHUYEHHO CMEIIMBACTCS, B KOHEYHOM cueTe oOpa3ys oseyM (pactBop SO3z B
100% cepnoii kucnote). [lomyueHHslil osieym 3aTeM paz0aBiIsIOT BOIOM.

8. BeruncnuTe Maccy CepHOTO aHTHAPHIA, KOTOPYIO €KEAHEBHO MPOU3BOJMT HAIl cpeHuil 3aBo1. CKOJIBKO
ToHH 90% cepHOIl KHCIOTHI MOTPeOyeTcs, YTOOBI MOJHOCTHIO MOTJIOTUTH 3TO KOJIMYECTBO aHTHIpHAA C 00-
pazoBanueM 20% oneyma. 20% - 310 MaccoBas gons u3deirounoro SO3z B ero pactBope B 100% cepnoit ku-
CJIOTE KaK pacTBOPUTEIIE.

9. Onenute, 10 KakoW TemrepaTypsl MOKeT HarpeTbest 90% KUCIIOTa B MOTJIOTUTENHHON OalTHE B MOMEHT
obpazoBanus 100% kucnotel. A kakywoo Temneparypy Oyaer umerb 100% kucnora, nmoixydeHHass B3auMo-
neiicteuem 20% oneyma ¢ Bogoi? HauanbHas Temneparypa B o0oux ciydasx 25°C, TeIoeMKocTh cMecen
npuHATH paBHO 1,5 k/[x/(kr-K), uro HemHoro BhIiIe TermmoeMkocTy ynctoit 100 % KucaoThl.
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