Cneunduxanus
KOHKYPCHBIX MaTEepPHAJIOB JJIfl IPOBeIeHUsA
TeopeTn4ueckoro 3rana Konkypca npeanpogeccnoHaJIbHbIX YMEHH I
«IIpeanpodeccuoHaIbHA MACTEPCKAsA HH/KEHEPHOTO U
HH(OPMAIMOHHO-TEXHOJOIMYECKOro nNpoduiein’» B HOMUHAIMHA
«/H:KeHePHBI KJIACC» M0 XMMHUKO-TEXHOJIOTHYEeCKOMY HANIPABJICHUIO

1. Ha3dHayeHue MPOBEPOYHBIX MATEPHATIOB

Martepuasibl  Teopermyeckoro drtana KoHKypca mnpeanpogeccuoHalIbHBIX
ymennit «l[IpeanpodeccronanbHas MacTepckas HHXEHEPHOTO U MHPOPMAIIMOHHO-
TeXHOJOruueckoro mpoduneit» (gamee — KoHkypc mnpeanpodeccruoHanbHbIX
YMEHUH) TMpeIHAa3HAYCHbl JUIS OIICHKH YPOBHS TEOPETHUYECKOW MOJATOTOBKH
YYaCTHHKOB KOHKypca B HOMHMHauuu «VHXEHEpHBId KIacc» MO0 XHMHKO-
TEXHOJIOTHYECKOMY HaIPABJICHUIO.

2. YciaoBus NpoBeIeHUs TEOPETHYECKOr0 jTamna Konkypca
npeanpodeccuoHaIbHbIX YMEHHI

Teopetnueckuit  sran  Konkypca  mpeanpodeccHOHanbHBIX  YMEHUH
IPOBOJUTCA B (POpME KOMIBIOTEPHOI'O TECTUPOBAHUSI.

[Ipu BBIMOTHEHUH PabOTHI OOECHEYMBAETCS CTPOroe COOJIOJIEHHE MOpsIKa
opraHu3auuu u nposeneHust Konkypca npeanpodeccroHaabHbIX YMEHUM.

[Ipu BeINOSHEHUN PaOOTHI UCTIOIB3YIOTCA:

— Ilepnognyeckas cucreMa xumMuaeckux iemMeHToB J1.11. Menneneena;

— Tabnuna GU3NYeCKUX BEIUYHH.

Bo  Bpems  BbimonmHeHMss ~— paOOThl  pa3peliaeTcss  MCIOJIb30BaTh
HEIIPOrpaMMUPYEMBIN KAJIBKYJIISATOP.

3. IIpoao.KuTeIbHOCTH BBINOJHEHHs TeopeTuueckoro Jrama KoHkypca
npeanpodeccuoHaIbHbIX YMEHHI

Ha BBITIOJIHEHUE 3aaHu i TEOPETUYECKOTO Jrana Konkypca
npennpodeccuonanpHpix  ymeHud  orBomutcsa 90 munyTr. B mpomecce
BBITIOTHCHUST ~ 3aJJaHWl  MPETyCMOTPEHBI  JIB€é  aBTOMATHYCCKHE  Iay3bl
NPOAOJDKUTEIBHOCTBIO MO S5 MHMHYT B COOTBETCTBUM C  CaHHUTapHO-
AMUJIEMHUOJIOTHYECKUMU TPEOOBAHUAMHU K YCJIIOBHSAM M OpPTraHHU3allid OOYyUYCHUS
B 00111€00pa30BaTENbHBIX OPraHU3aIUSIX.

4. Conep:xxanue M CTPYKTypa TeopeTudeckoro stana Koukypca
npeaAnpogecCHOHAIbHbIX YMEHUM

3amanus TeopeTudeckoro stana Konkypca npennpodecCuoHaAIbHBIX YMEHHM
pa3paboTaHbl TIpEroJaBaTeNsiMA  00pa30BATENBHBIX OPraHW3allid  BBICIIETO
oOpa3oBaHUs, Y4acTBYHIOIIMX B mpoekTe «MHXeHepHbI KIacCc B MOCKOBCKOM
LIKOJIE».

NHnuBuayanbHbIM BapuaHT ydacTHUKA (OPMUPYETCS aBTOMATU3UPOBAHHO BO
BpeMsi IpoBelieHHsI TeopeTudeckoro stana Konkypca mpeanpodeccrnoHanbHbIX
yMeHu# U3 0a3bl KOHKYPCHBIX 3aJIaHUH.

B pabote nucnonb3yrorcs 3a1aHus:

— ¢ BBIOOPOM OAHOTO WUJIM JABYX OTBETOB M3 HECKOJBKHUX MPEITI0KECHHBIX;



— C KpaTKUM OTBETOM.

MHauBuyallbHBI BapHaHT ydYacTHHKA BKIIOYAaeT Tpu dYacth. Yacte 1 —
WHBAapUaHTHAs: BKIIFOYAaeT TEKCT (€CTECTBCHHBIC, TOYHBIC HAYKW) W TPH 3aJIaHHUS,
KOTOpPBIE TO3BOJIIIOT IMPOBEPUTH yYMEHHE paboTaTh C SBHO 3aJIaHHOMN
nHdopmarmeii. Yactn 2 u 3 — BapuaTHUBHBIC: COJACPIKAT IO IIECTh 3aJaHUM, M3
KOTOPBIX YYaCTHHKY HEOOXOIMMO BBIOpaTh HE 0ojice YeThIPEX B KaXKJIOH YaCTH.
Br160p Oosiee 4eThIpEX 3a/1aHMiA B 4acTAX 2 U 3 HE JIOIyCKAeTC.

3amanusi YacTH 2 TIO3BOJSIOT TMPOBEPUTH (yHIAMEHTAIbHBIC 3HAHUS T10
PO HIIBHBIM TIPEAMETaM ¥ YHUBEPCATbHBIE YMEHHUS. 3aJaHUs YaCTH 3 MPOBEPSIOT
CHeIMaIbHBIC 3HAHUS U YMEHUS PEIIaTh 33/Jaud M0 XUMHH, (Pu3uke, ONOJIOTHH, B
TOM YHKCJIE 3aJa4Y/ HA aHAJIN3 CTATUCTUYECKUX JaHHBIX.

3amanne cUMTAeTCS BHIOPAHHBIM, €CJIM Ha HETO JaH OTBET. YUYAaCTHHK MOJKET
W3MEHHUTH CBOM BHIOOD B MPOIECCE BHITIOJIHCHUS pa0OTHI MyTEM YIAICHHS OTBETA K
OJIHOMY 33/IaHUI0 U COXPAHEHHUS OTBETa K APYroMy 3aJIaHHUIO.

Jlns monydeHus MaKCUMaJIbHOTO Oajia Ha TeopeTudyeckom 3Tane Konkypca
npeanpodecCuoHaIbHBIX YMEHHH HE0O0XO0IUMO MPaBUIBLHO BBITTOIHUTE 11 u3 15
3alaHUN: TPU 3aJaHUS 4YacTH 1, YeThIpe 3aJaHus 4YacTH 2, YeThIpe 3aJaHHs
yacTu 3.

5. CucteMa olleHMBAHMS OT/IEJIbHBIX YacTeil U padoThI B 11€JIOM

3agaHue CUYMTAETCS] BBINOJHEHHBIM, €CIM OTBET OOYy4Yarolerocst COBMAl C
ATaJJOHOM. MaKCUMAJILHBINA OaJlI 32 BBHITIOJIHEHHUE 3aJaHWIl:

—yvacTth 1 — 4 Oanna;

— gacTh 2 — 8 0aIoB;

—ygacTb 3 — 8 6ajioB.

[lepBrUYHBIM MaKCUMaIBHBIN 0aJUT 32 BBIMOTHEHUE BCelt paboThl — 20 6aioB.

[TepeBox M3 MEpPBUYHBIX OAJIJIOB B TECTOBBIM OCYIIIECTBIISICTCS IO JIMHCHHOM
dopme. Jluneitnpiii ko3 duimeHT nepesoaa: 2.

IMpunoxenune 1 «O00OMEHHBIN JIaH KOHKYPCHBIX 3aJaHUI TEOPETUUECKOTO
stana KoHkypca npennpodecCHOHAIbHBIX YMEHUNA B HOMUHAIUU «HXKEHEpHBII
KJIACC» M0 XMMHUKO-TEXHOJOTHYECKOMY HAIIPABJIEHUIO.

Ipuiaoxkenne 2 «/[eMOHCTpaUMOHHBIA BapUaHT KOHKYPCHBIX 3aJaHUM
TeopeTudeckoro stamna Konkypca npennpodecCHoHAIbHBIX YMEHUN B HOMUHALIUU
«MHXKEeHEepHBIN KI1acc» M0 XMMUKO-TEXHOJIOTUYECKOMY HAPABICHUION.



Ilpunoscenue 1

O0001éHHBIN IJIAH
KOHKYPCHBIX 3aJaHMii TeopeTHYecKoro 3tana Konkypca
npeanpodeccuoHaNbHbIX YMEHHI B HOMMHAUU « MHIKeHEePHBIH KJIacce»
10 XUMHMKO-TE€XHOJIOTHYeCKOMY HANIPABJICHUIO

Tun

Ne peamer IIpoBepsiemble yMeHust
3alaHus pelt posep y
Yacrtb 1
L KO PaGotats ¢ nundpopmarmeil, npeacraBaeHHON
2 BO Texer B TCKCTle) GHIaTIi 3§naqn
3 | KO P
Yacts 2
Pematsb 3a1aun Ha B3aUMOCBSI3b
4 KO Xumus A
HEOPraHWYECKUX BEIECTB
Pematp 3a1aun (KHHETHKA XUMUYECKUX
5 KO dusnyeckas XuMHUs 1 (
peaKIvii; XUMHYECKOE PAaBHOBECHE)
Pemats 3a1aum (pacTBOPBI: MaccoBasi 10Jis
6 KO Xumus Aasu (p p A0,
MOJISIpHAsT KOHIIEHTPALIHS)
7 KO Xumust Pemate 3amaun (pacy€Tel MO0 MOJISIM + BBIXO]T)
Pemats 3a1auu ¢ UCIONb30BaHUEM
8 KO dusnka rpaduyeckoit nHGopmalu (ra3oBble 3aKOHBI;
TEPMOMHAMHUKA)
AHaM3UPOBATh TEKCTOBYIO HHGOPMAIIHIO
9 BO buonorus, xumus (BNMUSIHME XMMHYECKHUX BEIIECTB HA OPTaHU3M
(aHaToMUs YeIOBEKa, SKOJIOTHS)
Yacrs 3
Pemmath 3a1aun Ha MPOMBINIIICHHBIE
10 KO dusnyeckass XUMUS TEXHOJIOTHH MPOU3BOJICTBA MaTEPUAJIOB
Y BELIECTB
YMeHnue onepupoBaTh GopMyIamMH, pemiaTh
3amaun 1o Teme «TepmonnHaMukay (TEroTa
11 KO Xumus, pusuka . pMOZ (
00pa3oBaHusl, BEIYUCICHNE TEIJIOTHl PEAKINH,
SHTAJIBINUA)
12 KO Xumwsi, pu3nka Pemate 3amaun (3nmexkTponus; 3akoH Dapases)
Pemmatp 3a1aun Ha IPOMBIIIITICHHBIE
13 KO XuMus TEXHOJOTUH MPOU3BOJICTBA MATEPHUAIIOB
1 BEIECTB, OPTaHUYECKUM CUHTE3
Pemats 3a1aun (MonekysipHast OMOJIOTHs;
14 BO Xumus, OMOJIOTHS OMOJIOTNYECKH aKTHUBHEBIC BEIIIECTBA,
(hapmakoIoTHs)
Pemate 3amaum (Tra3oBbIe 3aKOHBI,
15 KO Xumus, pusnka TEPMOJAMHAMMKA)




Ilpunoscenue 2

JleMOHCTPAIIMOHHBIN
KOHKYPCHBIX 3aJJaHull TeopeTudeckoro yrana Koukypca
npeaAnpogecCHOHAIbHbIX YMeHU B HOMUHAIUU «UHKEeHEePHBIN KJIACC»
10 XMMHUKO-TE€XHOJIOTHYEeCKOMY HANIPABJICHUIO

Yacte 1

Ilpouumaitme mexcm u, UCnoOIBL3YA KPEOCMABICHHYIO UHDOpMayuio,
evinoinume 3adanusn 1-3.

Hanmagui

B 1803 romy wW3BECTHBIM JIOHIOHCKWW TOprosen muHepaiamu Dopcrep
NOJIYYHJI aHOHMMHOE MHUCBMO C MPOChOOH MNOMBITAThCA MNPOAaTh HEOOJBIIOE
KOJIMYECTBO HOBOT'O XMMHYECKOTO 3JIEMEHTA — «IAJUIAAUsD), CIMUTOK KOTOPOIO
npwiaraics K nucbMy. TaWHCTBEHHBIM MeTayul ObLI BBICTABIEH HAa MPOJAXy M
npuBJIEK BceoOee BHUManne. Cpeiu aHTITMHCKUX XUMHUKOB Pa3rOPENNCh CIIOPHI,
ABJISIETCSA JIX ATOT METAJIJT ACHCTBUTEIBHO HOBBIM XMMUYECKUM JIEMEHTOM WJIH K€
3TO IIPOCTO CIUIAB YK€ PaHEE M3BECTHBIX MeTauioB. XUMUK Puuapn Uenesukc,
xKenasi pa3zo0JaynTh «MOIIEHHUYECKYIO TOJICIKY», KYIMUI CIUTOK «IajiIaus.
Bckope UYeHeBHKC BBICTYNMI € JOKIAQAOM Iiepes; wieHamu JIOHZOHCKOro
KoposneBckoro o0riecTBa, r11e 00bSIBUII, YTO TaHHBINA METaJJI — BCETO JIMIIb CIIJIAB
IIaTUHBL ¢ PTYThI0. OHAaKO cekpeTraph KoponeBckoro o0mecTBa XUMUK Y WIbSIM
Xaiin BommacTon my0GiudHO yCOMHHIICS B BhIBOJIaX UeHeBukca. Jpyrum XxuMukam
HE yAQJIOCh BBIIEIUTh B 3TOM «CIUIABE» HU IUIATUHBI, HU PTyTU. CIOpBI BHOBB
O00OCTPHIIMCh M KaKOe-TO BpeMsi aKTHUBHO Mpojospkanuck. Korga e oHu cramu
CTUXaTh, B HaydyHoM >xypHaie Nicholson’s Journal nosiBuIOCH aHOHUMHOE
OoOBsBIIEHHE, YTO JIOOOMY, KTO B TE€YEHHUE TOJa CMOXET H3TOTOBUTH
VCKYCCTBEHHBIN Majuiaauid, OyaeT BblluiadyeHa Harpaaa B 20 QyHTOB CTEpPIMHIOB.
HNHTepec k MeTamuly BHOBb MOJICKOYMJI, HO HMKOMY TaK M HE YNAJIOCh €T0
U3TOTOBUTb.

B 1804 rony Yunesam Bomnacton nonoxun KoponeBckoMmy oOIIecTBy, 4To
B IIaTuHOBOM pyne u3 IOxHON AmMepuku OH OOHapy>KuWJl HOBBIE paHee
HEU3BECTHBIC METAJUIbl — Nauiaauil U poauid. CTpeMsACh OUUCTUTH BbIJCIECHHYIO
U3 PyAbl «CBIPYIO» IUIATHUHY OT NPUMECEH 30JI0Ta U PTYTH, OH PACTBOPSUI €€ B
ApCKOM BOJIKE — CMECH COJIIHOM M a30THOW KHUCIIOT, a 3aTeéM OCaxJal €€ u3
pacTBopa HamateipéM. OCTaBIIMKCA PACTBOP UMEN PO30BbIN OTTEHOK, YTO OBLIO
HEBO3MOXKHO OOBSICHUTH MPHUCYTCTBUEM 30JI0Ta W PTYTU. Torga B 3TOT pacTBOp
ObLT J100aBJIEH IIMHK, YTO MPHUBEJIO K BBIMAJEHUIO YE€PHOTO ocajika. BoimacTtoH
OOHapy>Kuj, YTO €ClId MOMbITAThCA PACTBOPUTH ASTOT BBICYHIEHHBIM OCaIoOK
LIAPCKOM BOJKOM, TO 4acTh €ro pacTBOpseTcs, a yacTb — HeT. [locne pazbaBneHus
pacTBOpEHHON YacTu BojaoW BosmacToH no0aBuil MUaHUA Kalus, 4TO MPUBEIO K
OOMJILHOMY BBINAJCHUIO OCaJKa YXKE OpaHXKEBOTO IIBETa, KOTOPBIA MpH
HarpeBaHUM CHaJyaja HpHOOPENT cepblil LBET, a 3aTe€M CIUIABWICS B KalelbKy
MeTalla — Tayiaausi, KOTOPBIA MO YJIeNbHOMY Becy OblT MeHblle pTyTH. U3




OCTAaBIICHUCS] HEPACTBOPEHHON YaCTH YEPHOTO OCAJKA UM OBLIT BBIJCICH METaLT —
poaui.

Jlumms B deBpane 1805 roma B Nicholson’s Journal 6wu10 omy0imKkoBaHO
OTKPBITOE€ MHUCHbMO BoracToHa, B KOTOPOM OH NPHU3HAICS, YTO CKaHAAJIbHAs
nIymMHXa BOKPYT MNajiaus — JAEN0 ero pyk. MIMEHHO OH MyCTWJ B IPOJAKY
HOBBIM METaILJI, U OH e JaJl aHOHUMHOE OOBsIBJIEHHE ¢ 00€IIaHueM MPEMUU 3a €T
MCKYCCTBEHHOE M3rOTOBJICHHUE, YK€ pacroJjiaras J10Ka3aTelIbCTBOM, YTO MaJUIaui
— 3TO HOBBIM METAJLI.

[Mammanuii — oauH U3 HamOoJiee PEAKUX 3JIEMEHTOB B 3€MHOW KOpE; €ro
KIapKOBOE UMCII0 (MAccOBast JOJIS HIEMEHTa B 3eMHO# kope) cocTasiser 1-107° %.
BceTpeuaetcs B camopoiHOM BHjie (JUTONALIAiNii), B BUJI€ MHTEPMETAIMYECKUX
MUHEpPANOB (MaJaAncTas IUIaThHA, cTaHHOMAIaAuHUT PdsSn, u nmp.) m apyrux
coequHenuit (mamwtaautr PdO, 6parrut (Pd, Pt, N1)S u np.). U3BectHo okoso 30
MUHEpaJIoB mnawiaauda. ConmpoBOXKIAE€T JApPYrHMe IUIaTUHOBBIE METAJUIbI, €ro
coJiep>KaHre B CMECH TUTATHHOUIOB B PA3IMYHBIX MECTOPOXKICHUIX KOJIEOIeTCs OT
25 1o 60 %. Ilo 'onmbIIMUATOBCKON T€OXUMHYECKON KiacCU(PUKAIIUU DJIEMEHTOB,
KaK U BCE TUIATUHOUJIbI, OTHOCUTCS K cuepoduiiaM, To €CTh 00J1aJaeT CPOICTBOM
K JKeJIe3y U KOHUEHTPUPYETCS B A/Ipe 3EMIIH.

[Tannaguii MOMy4YarOT KaK NOMYTHBIM MPOAYKT MPHU MOJTYYEHUH HUKEIS WU
JparolieHHbIX MeTaiioB. Ceiluac OCHOBHOW Maiulaiuii — UIMEHHO HUKEJIEBBIN, €ro
MOJY4YaloT Ha 3aBoAax Kommnannmu «Hopuinbckuii Hukens» Ha TalMmblpe u
Konbckom nostyoctpoBe (uyTh 60mee 40 % mupoBoro nmpousBojcTBa). OcTaibHOM
MeTaul MPOUCXOAUT M3 KOIEeW AparoleHHbIX MeramuioB B FOxHoil Adpuke, a
TAK>K€ B CEBEPOAMEPUKAHCKOM mTaTte MoHTaHa. Enié oquH nHTEpECHBI NCTOYHUK
ATOr0 JPArol€HHOr0 MeTajula — OTPa0OTaHHOE SIEPHOE TOIUIMBO: NaIagui
HapsAy C PYTEHHEM U POJHUEM COCTABIISIET HECKOJIBKO MPOLEHTOB OT €ro oOIen
MAacCCBl.

XOoTs mamiaauii — OTHOCHUTEIBHO TBEPABIM, MPOYHBIA METAUI, HE
MO/IJIAIOIIUICS OKHCIICHUIO, OH JIOJITO OCTaBajICsi HEBOCTPEOOBAHHBIM, €T0 CUUTAIN
DIAKOW XMMHYECKOW IMKOBHHKON HamomooOme amoMuHus B KoHIlE XIX Beka. U
TOIbKO B XX BEKEe MOCJE OTKPBITHS €ro KaTaTUTHYECKUX CBOMCTB Mauiaiuid
HaIIEN MUPOKOE MPUMEHEHNE B XUMUYECKOW MTPOMBIIILIEHHOCTH U TEXHHUKE.

[Ipu cnaBieHUM € 30JI0TOM MAJUIAAWM AAET KPACUBBIM MaTepuall — TaK
Ha3zblBaeMoe Oejioe 30510T0. B mpuHIumne, ero MOXHO MOJYYUTh M C MOMOILBIO
cepeOpa WM HUKEId, HO MajulaiueBoe MMeeT npeumyiectsa. [Ipu crnnaBineHuu c
cepeOpoM 30JI0TO MOJy4aeTCss MaTOBBIM, a C MajUlagueM — OJiecTsAIuM U Ooliee
TBEPJIBIM, TO €CTh Ha HEM MEHbIIIE 1apanuH. KpoMe Toro, HUKEIb MpU KOHTAKTE C
KOKEH YeJIOBEKAa MOXKET BBI3bIBATh AJUIEPruUecKue peakuuu, nosromy ¢ 2000 roga
B cTpaHax EBpocoro3a WUCIOIb30BaHUE HUKENIS B IOBEJIUPHBIX YKpaIICHUIX
3anpemieHo. Celyac rpaMM MHajuiajids CTOUT JAOPOXKE I'pamMMma IJIATUHBI, OJHAKO
oOpyuaiabHbI€ KOJbIIA W3 HETO BBIXONAT jemieBie. [I[puunHa B MOYTH JBYKPATHO
MEHbIIEH IIOTHOCTH — MAJUIaInEeBOE KOJIBLO TOTO E pa3Mepa B JiBa pasa Jierye.

JIBa OCHOBHBIX HAMpABJICHUS MCIOJB30BAHUSI MaIAIUS — KaTallu3 H
OYUCTKa BoAopoja. Tak Kak BOJOpOA O4YeHb Xopouo auddyHAUpYeT uepes
naiaJnii, mayiagueBble MEMOpPaHbl MPUMEHSIOT JIJISl €ro ITyOOKON Oo4uCTKH. J{7s



9KOHOMHHU AJOPOTrOCTOAIICTO IaJuIaanuAa IMPHU IIPOU3BOJACTBEC MeM6paH JJIA OYUCTKH
BOIOPOJa U pasacJICHUA U30TOIIOB BOJOPOJad p3,3pa6OTaHI>I CIIJIaBBI CTO

c ApyrumMu metaimiamu (HambOosee 3(h(HEKTUBEH U SKOHOMUYEH CIUIAB MaJIafus ¢
utTpueM). Tarke mautaavii crmoco0eH HCKIIYUTEIbHO 3(PGEeKTUBHO 00paTUMO
aKKyMYJIMpOBaTh BOAOPOJ: B eauHuIEe ero o0néMa pactBopsiercss 900 o06bEMOB
BOAOPO/IA.

[TammanueBblid KaTaiu3 — 3TO OOMMpHENHIas 00JacTh, IPOCTUPAIOLIASCA OT
IIPOM3BOCTBA HE(PTEMPOIYKTOB A0 MOIYUEHHUS MaprapuHa U JO0XKHUTa BBIXJIOMHBIX
ra3oB aBTOMOOMJIS.

B nacrosmee Bpems nawuiaavi HaXOOWT IIPUMEHEHHE M B meauuuHe. Ero
N00ABISIOT B CIUIABBI JIJIS1 M3TOTOBJICHHS UMIUIAHTATOB, & PAJAMOAKTUBHBIN W30TOI
namnaauii-103 ucnonb3yercs B painoTepaniy OHKOJIOTMUECKUX 3a00IeBaHMI.

YcTaHOBUTE COOTBETCTBUEC MEXKIY MOHATHAMU: K KaXKIOH IMO3HUIIMH, 0003HAYCHHON
OykBOH, TmOAOEpPUTE COOTBETCTBYIOIIYIO TIO3WIIMIO W3 BTOPOTO CTOJOIIA,
0003HaYCHHYIO IU(PPOH.

IIpouece Honyyaemblii NIPOAYKT
A) cunepodun 1) maccoBas JI0JIs AJIEMEHTa B 36MHOM KOpe
b) amnomamnanwii 2) cMecCh a30THOH U CEPHOM KHCIIOT
B) kmapk 3) crulaB namwIagys ¢ 30JI0TOM

4) s1aeMeHT, 00JadaroIINi CPOACTBOM K JKEIE3Y
5) mnanmaaueBblid KaTaIu3aTop
6) caMOpOIHBIN MmaIaIuit

3anummre B TaOJIHILy BRIOpAHHBIE ITU(MPHI 0] COOTBETCTBYIONUMU OyKBaMH.
A b B

OrtBeT:

CkonpKO Bcero mnamiagus COAEPKUTCS B 3€EMHOM KOpe, Macca KOTOpOu
1 .
ouenuBaercs B 2,8-10 ® roun? OTBeT naiiTe B TOHHAX.

1) 2,8.10%
2) 5,6-10"
3) 2,8-10"
4) 5,6.10"

CKOJIBKO JIUTPOB BOJIOPOAA MOXKET MOTJIOTUTH Najuiaauid maccor 100 r (I0THOCTH
3 .
12,0 1/cm”)? OTBET maiiTe C TOYHOCTHIO JI0 JECATHIX.

OTtBeT:




Yacrtb 2

YcTaHOBUTE  COOTBETCTBHE  MEXKAY  CXEMOW  pEakIMd HW  OCHOBHBIM
XJIOPCOJEPIKAIIUM TPOAYKTOM, KOTOPBIH 00pazyeTcs B XOAC 3TOM PCaKIHMH: K
KOKJIOW TO3ULMH W3 TEPBOr0 CTOJOIA, O0003HAUCHHOM OYKBOM, moadepuTe
COOTBETCTBYIOILYIO MTO3HUIIMIO U3 BTOPOTO CTO0A, 0003HAYEHHYIO HU(POI.

Cxema peakuun OCHOBHO# XJI0pCOAEpPKAIIMNI IPOXYKT

A) CIFs+ H,0 — 1) HCIO,

b) KCI + H,SO4 (koHi1.) — 2) Cl,

B) KCIO; + HCI (koHIL.) — 3) HCI
4) HCIO;
5) HCIO
6) HCIO,

3anuiure B TaOIUILy BBIOpAHHBIE HU]PHI O] COOTBETCTBYIOIIUMH OYKBAMH.

A b B
Ortser:

Peakiusa nipu 100 °C 3akanuuBaetcs 3a 30 ¢. 3a Kkakoe BpeMs 3aKOHUYUTCS JTaHHAS
peakuus mipu 20 °C, ecnu e€ TemmneparypHblii koddduiment paBeH 3. OTser
3alMIINATE B YacaxX, OKPYIJIUB JI0 LIEJbIX.

OrtBeT:

K 200 r 0,6 M pactBopa cepHoii kuciotel gob6aswmm 500 r 0,6 M pactBopa
ruapokcuaa kKanug. OmnpenenuTe MaccoByHO Joiit0 Tuapokcuna kamus (%) B
oOpazoBaieMcsi pactBope. [ImoTHOCTh pacTBOpoB mpumute 3a 1 r/mi. B oTBer
3aMUIIUTE YUCII0, OKPYTJIUB €T0 JI0 COTHIX.

OTtBeT:

DJIEKTPOMETAUTYPTHS SIBIISETCSI OJHUM W3 MPOMBIIUICHHBIX METOIOB MOJYy4YCHUS
METaJVIOB U3 PaCTBOPOB M paciyiaBoB ux coieu. [lpu anexrponuze 600 kr 25%-ro
pactBopa cynb(ara Meau Ha Katojie Beiaeauinochk 40 kr meau. CuuTast BBIXOA MEIU
no Toky paBHbIM 100 %, HaliiuTe BBIXOJ MEAM B MPOLIEHTaX OT TEOPETHUUYECKU
BO3MOXXHOro. OTBeT OKpyriure A0 ueioro uucia. (MonsipHyro Maccy Meau
MPUMHUTE paBHOU 64 T/MOJIb.)

OrtBeT:




Ha pV-muarpamme mnoka3zan mponiecc 123 nns razooOpasHoro HeoHa. Kakoe
KOJIMYECTBO TEIUIOTHI MOJYYHJI HEOH B 3TOM Mporniecce? OTBET JalTe B IXKOYIISIX.
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OTtBeT:

CoenuHeHUsT KaJMUs, HE3aBUCUMO OT MX arperaTHOTO COCTOSIHUS, KpailHe
TOKCUYHBL. OTpaBiIeHUs KaJMUEM MOTYT MPOUCXOAUThH MPHU HArpeBaHUMU MeTajuia
WU €ro CIUIaBOB, IJIABKE PYJ W NPHU MPOU3BOACTBE W MPUMEHEHUH KPacoK U
CIJIABOB, B COCTaB KOTOpPbIX OH BXOAMUT. [lo CBOEH TOKCHYHOCTH KaaMUU
aHAJIOTUUECH PTYTH WM MbIIbsAKy. Kaamuii cnocoOeH HakanjauBaThCs B
opranu3Me. XapakTepHbIMU PAHHUMHU CHMIOTOMAaMU XPOHUYECKOTO OTPABJICHUS
MaJIbIMU JI03aMH KaJIMUsI SIBJISSFOTCS CHIDKCHHE OOOHSHHMS (BIUIOTH JIO TOJTHOM €ro
MOTEPH), 30JIOTUCTOC OKpaIlIMBaHWE MECEH B 00JIaCTH 3yOHBIX IMIEeK («KaaMueBas
KaiiMa»), TOJIOBOKPYXEHHE, TOJOBHas OOJIb, HApYIICHHWE alleTuTa M CHa.
B ropomax, armocdepa KOTOPBIX COACPKHT OTHOCHUTEIBHO OOJBINE KaaMus,
CMEPTHOCTb CPEIU CTPATAIOIINX CEPACUHBIMH 3a00JICBAHUSMH BHIIIIC.

JIns1 yenoBeka CMEpTENIbHOM J1030M SIBISETCS BIIBIXaHWE B T€UeHUE | MUH.
BO3ayXa ¢ coaepxkanuem 2500 mr/m® okcuaa kaamus (nau 30 ¢ npu KOHIIEHTpaIUu
5000 MF/M3). MakcumanbHao gonyctumoe koiaudectBo CdO B Boznyxe — 0,1 MI/MC.

Boibeprute ommOO4YHOEe YTBEpXKACHHE O BIMSHUU KagMUs Ha YeIOBEYECKUM
OpTaHU3M.

1) CoenuHeHHs KaJMHs HE OKa3bIBAIOT BO3JCHCTBUSA Ha CEPACYHO-COCYTUCTYIO
CUCTEMY.

2) Kanmuit 001amaeT KyMyassTHBHBIM 3D deKrTom.

3) KoHIeHTpamus OKCHIa KaaMHS B BO3AyXe, paBHAs 2,5 I/M°, CMepTelbHa s
YEJIOBEKA NPH BO3JICHCTBUU B TEUCHHE | MUH.

4) KanMuii HaKarIMBaeTCs B OpraHU3Me.
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Yacts 3

OnHUM M3 METOJIOB MOJIYYEHHUS YTJIIEKHCIIOro Ta3a B MPOMBIIUICHHOCTH SIBIISETCS
TEPMHUUECKOE pa3iokeHne KapOoHaT-coAepKalluxX NopoJ (KaabIUTa, T0JIOMUTA).
Omnpenenute maccoByro nomo CaCO3;MgCO3; B nonomuTe, €ciid B pe3yibTare
npokajuBaHus 24 TOHH JojoMurta mnoiaydeHo 4200 M (H.y.) Traza, Ipu STOM
paslioKeHuo mojJBepriiock 75 % copepxamierocss B - Topojae  KapOoHaTa.
(Paznoxxennem mnpumMeceil c BbIJIeJIEHUEM Ta3a mpeHeOpeub.) OTBeT mgaiiTe B
MPOLIEHTAX, OKPYTJIUB JI0 IEJIOYUCICHHOTO 3HAUCHUS.

OrtBeT:

Boruucnure tersory oOpaszoBanust 1 monb Fe Oz, ecnu Temnorel oOpa3zoBaHus
VTJIEKUCIIOTO Ta3a M yrapHoro ra3a COOTBETCTBEHHO paBHbI 393,7 k/[x/Monb u
110,5 k/>x/moiib, a TEMI0Ta peakiuu BoccTaHOBIeHUs 1 Mok okcupa xeneza(lll)
yrapHbIM Ta30M J0 CBOOOJHOro skene3a paBHa 28,4 kJ[x. OTBEeT OKpyrimTe A0
JECSTBHIX.

OrtBeT:

Onpenenute CrIy TOKa, MPOTEKABIIETO Yepe3 pacTBOP MeAHOTO Kyropoca CuSQOy,
€CJIM 3a 5 4acoB Ha Kartoje BhiIeawiock 6 r Mmenu. [loctosunyto dapajes npumMuTe
paBHoit 96 500 Kn/Mounb. OTBET 3aNUIIUTE B aMIepax, OKPYTJIUB JI0 TIEJIOT0 YUCa.

OrtBeT:

[[upoko ucnonas3yeMyto ¢ Hadanma XX Beka B ObITY U TEXHUKE (aBHACTPOCHUH,
aBTOMOOWJIECTPOGHMM ¥ T. 1) IUIacTMaccy — Oakenut — TOJy4aroT
MOJIMKOHJIeHCanue ¢enona ¢ ¢opManpaerugioMm (B MOJBHOM COOTHOIIEHUHU
1,1:1,4) B npucyrcTtBuu ammuaka. Paccuuraiite 00bEM (opmanuHa (BOIHBIN
pactBop dopmanpaeruaa ¢ maccoBod gonei 40 % um motHocthio 1,1 /M),
HEOOXOMMBIN 7151 TIoTyueHusi Oakenuta U3 1 ToHHbI (peHosa. OTBET aaiiTe B M3,
OKPYTJIUB JI0 ACCSATHIX.

OrtBeT:
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['emaTosHIepanmuuecknii 6apbep — 3TO Tperpaga MEXAY KaMWUILIPHOW KPOBBIO
Y HEUPOHAMH LIEHTPAJIBHOM HEPBHOM CHCTEMBI, 4€pe3 KOTOPYIO HE IPOXOIAT
TOKCHHBI W MHOTHE JieKapcTBa. Uepe3 rematosHuedannueckuii Oapbep IUI0XO
MPOXOJST MOJISIPHBIE coequHeHus. JIunoduabHble MOJIEKYJIbl MPOHUKAIOT B TKAHU
Mo3ra Jierko. [IpoHuniaeMocTs reMatosHIedaaIudeckoro 0apbepa TakkKe 3aBUCUT
OT MOJISIPHOM Macchl BelecTBa (MOJeKybl ¢ Maccoit 6osee 500 r/mMoib HE MOTYT
mubdynaupoBats). Kakoe u3 mpencTaBiIeHHBIX BEIIECTB HE MNPOUAET uepes
rematosHIedanmueckuit 6aprep?

1) creapuHOBas KUCIOTA
2) HHUKOTHH

3) araHOn
4) Oenku

B repMernuHOM cocyJe HaxOAMTCS Ta3 MpU aTMOCPEPHOM JaBICHUU U
temrneparype 25 °C. Ilpu wnarpeBanum Bbimie 300 °C  cocyx B3phIBaeTCs.
Onpenenute, Kakoe JABICHHE BBIICPKUBACT NaHHBIM cocyA. OTBET 3alMILNTE B
aTMocQepax, OKPYIJIMB JI0 ACCATHIX.

OTtBeT:




OT1BeThI

Ne OtBer banuabl
3aJaHus
Yacrs 1
1 461 2
2 3 1
3 7,5 1
Hror 4
Yactb 2
4 432 2
5 55 2
6 0,48 2
7 67 2
8 600 2
9 1 2
8
Hror (3a 4 3aanus)
Yactb 3
10 96 2
11 821,2 2
12 1 2
13 0,9 2
14 4 2
15 1,9 2
8
Hror (3a 4 3amanus)
MaxkcuManbHbIN
. 20
MIePBUYHBIN Oa




