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BBEJAEHUE

[lon xumueit HedTM M ra3a moapasymMeBaeTcs 00JIaCTh 3HAHHM, OXBATHIBAIOIAS
U3y4YE€HUE XHUMHUYECKOr0 cocTaBa He(TH U Ta30B, €€ OTACIbHBIX (pakuuii wiu
WHANBUAYAIbHBIX BEIIECTB, BBIICTICHHBIX W3 HEQTIHBIX M Ta30BBIX(Ppakiuil. 3amadeit
XUMHHM HE(THU U ra3a sIBJISETCS HE TOJBKO NEPEUUCIIEHUE CBOMCTB PA3IMYHBIX HEPTEH U
ra3oB, HO TJaBHBIM O0pa3OoM pacKpbBITUE TEX 3aKOHOMEPHOCTEW, KOTOpBHIE CBS3BIBAIOT
OTJICJIbHBIE CBOMCTBA MEXIY COOOM.

Ecnu HeTh 1 ra3 paccMaTpuBaTh KaK BaXKHOE MPOMBIIUIEHHOE ChIPHE, TO HEU30EXKHO
BCTAIOT BOMNPOCHI MX IepepaboTKH, 4acTo o4yeHb Iiyookoil. [losTomy mpu paccmoTrpeHun
CBOMCTB HE(TH HEU30EKHO MPUBJIEUECHUE KaK JAHHBIX, KAcalOUIMXCs NepepaboTKu HePTH,
TaKk ¥ BOIPOCOB AaHAJUTHUYECKOM XuUMUU HedpTH. MHOrue aHaJIuTUYECKHE METO]IbI
ONMMPAIOTCS HA PEAKIUH, BEAYIINE K MO3HAHUIO HEPTU KaK CIOKHOW CMECH, MPEXKIE BCETO

YTJIEBOJAOPO/IOB, XapaKTePU3YyIOMKX HE(PTH B IIEJIOM.



1 AJIKAHBI, COAEPKAIIUECA B HED®TAX U T'A3AX

AJikaHbl — yriaeBoaopoabl psaa CyHzn+2. [1o uMeHn nepBoro uieHa 3Toro psjga-MeTaHa
(CH4) ankaHbl 4aCTO HA3bIBAIOT METAHOBBIMHU yTrieBoAopoaamu. [IpucyTCTBYIOT BO Bcex
He(TAX U SIBISIOTCS OJIHOM M3 COCTAaBHBIX ee uacteld. Pacmpenenstorcs oHu mo ¢Gpakuysam
HEPABHOMEPHO, KOHIIEHTPUPYSCHh TJIaBHBIM 00pa3oM B HE(MTAHBIX razax U OCH3UHO -
KEPOCHHOBBIX (hpaklUsX, B MACISHBIX HMX COJEpX aHUE DPE3KO MajaeT. AJKaHbl OOBIYHO
Ipe/iCTaBlIeHbl B HE()TU BO BCEX TPEX arperaTHbIX COCTOSHUSX: ra3000pa3HOM, >KUJIKOM U
TBEPJIOM.

I'azooopasnubie (C;-C,: Mmertan, sTaH, mpomaH, OyraH, H300yTaH, a Takxke 2,2-
JTUMETWINPONAH — HEOMEHTaH) 00pa3yloT OCHOBHYIO MaccCy MPUPOHOTO U MOMYTHOIO rasa,
COTIPOBOXAAIOIIETO HE(YTh, HAXOAATCA B HE()TH B PACTBOPEHHOM COCTOSIHUH.

Kunkue ankansl (Cs - Ci5) COCTaBIAIOT OCHOBHYIO MacCy O€H3MHOBOM M KEPOCHHOBOM
¢pakumii HedTH, MpEACTaBICHbl B HEPTAX YrIeBOAOPOJAMH HOPMAJIBHOIO CTPOEHUS H
M30MEpaMu C pa3BETBICHHOM 1EMBIO.

TBepable ankanbl (Ci 1 BBIIIE) BXOAAT B COCTaB HE(PTAHOTO mapaduHa U Hepe3uHa.
Conepxanue ux B HedTsax kosebnercs OT AecAThiXx nonet mno 5%. Haxomstcs B
pPacTBOPEHHOM JIMOO BO B3BEUICHHOM KpPUCTANIMYECKOM COCTOSHHUU. [Ipum HU3KHX
TeMIlepaTypax pacTBOPUMOCTh UX B HE(THU M HEPTIHBIX PPaAKIUAX HEBEIHUKA, TIOATOMY MPHU
NoJb€ME Ha MOBEPXHOCTh NapadUHbl CKAIUIMBAIOTCA B CKBAXKMHAX, IPOMBICIOBBIX U
He(TecOOPHBIX TPYOONPOBOIAX, 3aTPYAHSSA IKCIUTYaTaI[MI0 U TPAHCHIOPT HEPTH.

Hedrsanble napagumnsr - cMech NPEeUMYIIECTBEHHO AJKaHOB PAa3HOW MOJIEKYJISIPHOM
Macchl, a OCHOBHOM KOMIIOHEHT yepe3uros - Ha(TEHOBBIE YIJIEBOIOPO/bI, COJAEPKaIINe B
MOJIEKyJIax OOKOBbIE LEMUW KakK HOPMaJbHOTO, TaKk W u3ocTpoeHus. [lpu oauHakoBoi
TEMIlepaType  IUIABJIEHUSA  LEPE3UHbl  OTJIMYAOTCS  OT  mHapa@uHOB  OOJBIIMMHU
MOJIEKYJIIPHBIMU Maccamu, MJIOTHOCTBIO U BSA3KOCTHIO. [lapauHbl Jerko KpucTasum3yroTCs
B BH/JIE [JITACTUHOK, IIEPE3UHBI - B BUJI€ MEJKUX UTJL.

MetaHoBbIE YTI€BOAOPO/IbI TPAKTUYECKH HEPACTBOPUMBI B BOJIE, XOPOILIO PACTBOPUMBI
B 2¢upe, apoMaTUUECKUX yrieBoopoiax (0eH3olie, TOAyoJie U T.11.), INIOTHOCTh UX MEHbIIIE
IUIOTHOCTU BOJBI. TeMmmeparypbl KUIEHHUS U IUIABJIEHUS 3aBUCAT OT Pa3MEpOB MOJIEKYN U
BO3pacTalOT B TOMOJIOTHYECKOM POy C YBEJIHYEHHEM MOJIEKYJIIpHOM Maccel. Cpenu
M30MEPOB YIJIEBOJOPO/Ibl HOPMAJIBLHOTO CTPOSHHSI MMEIOT HanboJiee BBICOKUE TeMIepaTyphl
KUIICHUS U TUIOTHOCTH. AJIKaHbl 00J1a7at0T O0JIBIION TEMI0TBOPHOM cTOCOOHOCTBIO (AH rop,
MJIx/xr mis CHy — 56, C4Hyo — 50, CgHyg — 48).

AJKaHBI OTHOCATCSA K HAUMEHEE PEeaKIIMOHHOCTIOCOOHBIM OPTaHUYECKUM COCTUHEHUSIM,
OJIHAKO OHU HE€ SBJIIFOTCS XUMUYECKH HHEPTHBIMHU. lIpH oOnpenesieHHbIX YCIOBUSX OHHM
BCTYNAIOT B PeaKUMU OKHMCJEHHUs, raJOreHUupOBaHus, HUTPOBAHUS, CYIb(POXIOPUPOBAHUS,
JETUIPUPOBAHMUS.

XYUMHYECKHE MPEBPAIllEHUs] METAaHOBBIX YIJIEBOJOPOAOB MOTYT MPOUCXOAUTH JHOO 3a
CYET OTpPbhIBA ATOMOB BOJIOPOJA C MOCIEAYIONIMM 3aMEIICHUEM HUX IPYrUMU aTOMaMH WM
rpynnaMu (peakiuu 3amelieHus), Ju00 3a cueT pa3pblBa LENU YIVIEPOAHBIX aTOMOB
(pacuieruieHus ).



3agaun

1. Hamumurte cTpykTypHBIE (DOPMYIBI HM30MEPHBIX MPEASTbHBIX YIJIIEBOIOPOI0OB
cocraBa C7Hie, rmaBHas LeNb KOTOPBIX COCTOMUT M3 ISATU YIJIEPOJIHBIX ATOMOB, U HAa30BUTE
UX 10 CHUCTEMAaTHYECKONW HOMEHKJAType. YKaXUTE YHUCJIO MEPBUYHBIX, BTOPUYHBIX,
TPETUYHBIX Y YETBEPTUYHBIX aTOMOB YTJIEpOa B KaXKIOM U30MEPE.

2. IIlpuBenuTe ypaBHEHHE PEAKIINHA KPEKUHTa FEKCaICKaHa.

3. Hanummre cTpyKTypHBIE (OpPMYJBI BCEX MNPEAEIbHBIX YIJIEBOJOPOAOB C IMATHIO
aTOMaMHM YIJIEpOJa B IJIaBHOW LEMH, IIOTHOCTh MAPOB KOTOPBIX MO Bomopoay paBHa 50.
HazoBure nx o cuctreMarnyeckoi HOMEHKIIAType.

4. Ilpu rugponusze kapOuaa adtoMHHHS oOpa3zoBajics MeTaH oO0bemoM 2,24 1 (H.Y.).
Breruucnure maccy 00pa3oBaBIIEroCs THAPOKCUIA AITFOMUHUS.

5. Hamumunre ypaBHEHHs peakUuid, IpH NOMOIIM KOTOPBIX M3 METaHa U
HEOPraHMYECKUX PEareHTOB MOKHO MOJYYUTh OyTaH.

6. Hanmummre Bce nzomepsl coequnennit cocrara CgHig, C4H7Br.

7. Ilpm perunpupoBanun OyrtaHa oObemMoM 10 1 Begenunocs 20 1 BoJIOpoOAa.
VYcranoBute MoeKyIspHy0 (opMyiny oOpasoBaBiierocss mnpoaykra. OObembl Tra3oB
M3MEPEHBI TIPU OJIMHAKOBBIX YCIOBUSX.

8. Hamumure cTpykTypHbIe POPMYIIBI BCEX BO3ZMOKHBIX M30MEPHBIX paaukaioB: CoHs—
, CsH; —, C4Hg— um HazoBUTE HX.

9. Hanumure nmocnenoBaTelbHOCTh PEaKIHii, C MOMOLIBIO KOTOPBIX U3 METaHa MOKHO
noJIy4uTh 2,2,3,3 — TeTpamMeTHiIOyTaH.

10. Hanumute cTpyKTypHBbIE (POPMYJIBI COSMHEHUN MO UX HAa3BaHUSAM: 2-METUJITICHTA,
2,5,6-TpUMETHIIOKTaH, 3,3-AMATHITEKCaH, 2-METHI-4-U30MpOINUITHOHAH. N3obpasute
CTpYKTypHbI€ (PopMyIiel n3omepoB ainkana CsHis 1 Ha30BUTE HX.

11. Kakue u3 MNepevyuCICHHbIX HIKE COCAUMHEHUH SBISAIOTCS H30Mepamu: a) 2-
MeTWIrekcaH; 0) 3— MeTWwiIrenrtaH;, B) 3— STWITEKCaH; ) 2,2 — AUMETWITenTaH; a) 2,4—
TUMETHIITeKCaH; €)2— MeTuiokTan? JlaTe onpeseneHue n30MepoB.

12. Kakoit 00beM BOAOpOJa B TOJYOJI, €CJIM PEaKIusl MPOTEeKaeT ¢ BhIXOAOM 75% OT
TEOPETUYECKOr0?

13. Omnpenenute MOJEKYISpHYIO (OpMyly MpeaeabHOro yrieBoJaopoaa, eciu
M3BECTHO, YTO MpPHU TMOJHOM cropanuu 8,6 T ero oOpasoBanoch 13,44 1 (H.y.) okcuaa
yraepona (IV).

14. B BemectBe A conepxutcs 83,33% yriepona mo macce U BOAOPOJ. Y CTAHOBUTE
BO3MOYKHBIE CTPYKTYpHBIE (hOPMYJIBI A.

15. Bpruncnure smeMeHTHBIM coctaB (% MO Macce) NpenesbHbIX YrieBOJI0POJIOB,
IJIOTHOCTH MAapOB KOTOPBIX MO BOJOPOAY paBHa 36.

16. YrieBogopoJi HEpa3BETBICHHOTO CTPOCHUA A H30MEpPU3YETCS B BEIIECTBO B,
KOTOpOE MpHU AETUIPUPOBAHUM 00pazyeT coenuHenre C, MpuMeHseMoe B CUHTE3€ KaydyKa.
[TpuBenute dhopmynsl BemectB A, B u C. Hanuiure ypaBHeHUS peakuil.

17. Tlpu cropanuu ankana maccoit 3,6 r oopasyercs okcun yriepoaa (IV) oosemom 5,6
a1 (H.y.). Kakoit o0beM kuciopoja, MpyuBEICHHbIH K HOPMAJIbHBIM YCIIOBUSAM, MOTpeOyeTCs
JUTSL pEAKIIMH.

18. HanumwuTe ypaBHEHUS peakiuid, KOTOPbIE HYKHO MPOBECTU ISl OCYILECTBICHUS
CIEAYIOMINX NPEBPALICHUM:

A|4C3 — CH4 . CHgBI' — CzHe B COz — CO — CH4.
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YKaxuTe yCIOBUSA IPOTEKAHNS PEAKLIAMN.

19. Ilpm kpekunre yrieBojgopona A o00pa3yroTcs ABa APYrHMX YIJIEBOAOpPOAA C
OJINHAKOBBIM YHCJIOM YTJIEPOJHBIX AaTOMOB. YTJEBOJOPOJ C MEHBIIEH OTHOCUTEIbHOU
MOJICKYJIIpHO#M Maccor B mipu nerunpupoBannu oopasyet BemiecTBo C, UCIONB3YIOMIeecs B
cuHTe3e kayuyka. [IpuBeaure ¢popmyinl BemectB A, B, C. Hanumure ypaBHeHUE peakiuii.

20. Oprannueckoe BEIIECTBO COACPKUT yriaepo] (maccoBas aAois 84,21%) u Boopos
(15,79%). [InmoTHOCTH MapoB BelIeCTBa MO BO3AyXYy cocraBiseT 3,93. Onpenenute Gopmyny
ATOTO BEILIECTBA.

2 UKJIOAJIKAHBI HE®TH

B wedtn comepkarcs HadTeHOBBIE YTIEBOAOPOAB MHUKIHMYEecKoro ctpoeHus CnHap.
— muKJIoaJKaHbl (mukjaonapaguubl). B.B. MapkoBHHMKOB Ha3Bal ux HadTeHamu. B
nanpHelieM 1oJa HadTeHaMu Hayajdd IOHMMATh HE TOJBKO MOHOLMKIWYECKHE, HO M
MOJUIUKIMYECKUE YTIIEBOIOPOAbl HEPTIHOTO MPOUCXOKICHHUS.

ITo obmemy coneprxanuio HahTEHbI BO MHOTHX HE(TAX MPeoOIalatoT Hall OCTaTbHBIMU
KJIacCcaMU yTJIeBOJI0po10B. B paznuunbix HePTsx oT 25 10 75% uuknonapadunos. Hadrenst
BXOJISIT B COCTaB Bcex HedTel M MPUCYTCTBYIOT BO BeexX (pakumsx. Mx conmepkanue pacrer
0 Mepe YTsHKEJICHUs PpaKIuil.

[Ipocreiiive NUKIOATKAHBI - IIUKIONPONAH, ITUKIO0yTaH, U UX TOMOJIOTH - B HE(TIX
He oOHapyxeHbl. Monouukiandeckue Hadtenol psga ChHp,. Mmupoko mpencTaBieHbl B
HEe(PTIX [UKIONEHTAHOBBIMH U IHUKJIOT€KCAHOBBIMU TMPOU3BOJIHBIMU. CTpoeHHE UX
Pa3HOO00Opa3HO, TaK KaK ISl HUX BO3MOXKHO 4 BUJa U30MEPOB: U30MEPHS KOJIbIIA, U30MEPHS
MECTOIOJI0KEHUSI OOKOBBIX LIETICH, N30MEPUsl CTPOCHUSI OOKOBBIX IIETIEH U CTEPEOU30MEPHUSI
(umc- u TpaHc-).

B HacTtosiiee Bpemsi B O€H3MHOBBIX (DpaKIUAX pa3IMUHbIX HedTel oOHapyKeHO OoJliee
50 mHAMBUAYaTBHBIX TPEACTaBUTEIICH ATOTO Kilacca YyrieBOAOPONOB. TakuM oOpa3oMm, B
OCH3MHaX M YaCTUYHO B KEPOCHHAX MPUCYTCTBYIOT, B OCHOBHOM, MOHOIIUKJIMYECKUE
HaTEeHbl PSIAOB IUKIONCHTAaHA W ILMKJIOTEKCAaHa C KOPOTKMMHM OOKOBBIMU IensiMu. B
CpelHEeM LUKJIONIEHTAHOBOE KOJIBIIO MpeolIagaeT HaJl IUKIOTeKcaHOBBIM. OCHOBHAsI Macca
MOJIMIIUKINYECKUX ~ HAPTEHOB UMEET KOHOeHcuposaHHoe cmpoenue. KoinuecTBo
VTJIEPOJIHBIX aTOMOB B OOKOBBIX IEIAX HA()TEHOB MOXKET OBITh pa3HOOOpa3HbIM - OT 3 10 10
B cpeaaux ¢pakmusx u oT 20 1o 28 B BBICOKOKHUIIAMMUX (Ppakmusx HEPTH.
BricokoMOIeKyIsIpHBbIE UKIMYECKHUE YTIIEBOJOPOABI C OOJIBIIMM YHCIIOM aTOMOB yTiepoja
B OOKOBOH 1€y MpaBUIbHEE OTHOCUTH HE K HadTeHaM, a K mapaduHo-IHuKIonapaduHOBHIM
YTJIEBOAOPOAAM.

[Tomuuuknuueckue HapTEHBI ¢ JIMHHBIMU MapadUHOBBIMU LIETISIMA UMEIOT BBICOKYIO
TEeMIIepaTypy IUIABJICHUS U MIO3TOMY MONAAAOT B COCTAaB LIEPE3UHOB.

Quszuueckue  ceoticmea. TemmepaTypa KuameHUs  IUKiIonapa@uHoB  OoJbIe
TeMrepaTypbl kuneHus napaduHoB. [{ukioankansl BO MHOTOM OMPEAEIISIIOT COCTaB HePTH U
CBOMCTBAa HE(MTENPOIYKTOB, OJAHAKO HA(TEHHI HE BBIACIAIOT W3 HEPTH, a MOIY4YarOT
CUHTETUYECKH,  HalpuMep Mo  peakuuu  Bropma, T.e.  JerajoreHupoBaHUEM
JIUTaJIOTEHIIPOU3BOIHBIX YTIEBOIOPOIOB.

Xumuueckue ceoucmea. 1IUKIONEHTaH W UUKIOI€KCAaH B XMMHUYECKOM OTHOLIEHUU
BEIyT ceOs aHAJIOTUYHO TIEHTaHy U Tekcany. [{uknonponan u nmukio0yTan 0ojiee aKTUBHBI,
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OHHU JIETKO BCTYNAlOT B PEAKIUU MPUCOCTUHEHHS C PACKPhITHEM KOJIblla M 00pa30BaHUEM
allMKINYECKUX (JIMHEHHBIX) mnpoaykToB. Llukiorekcan mnpu HarpeBaHMM HAa TeX Ke
KaTaju3aTropax, Ho 06e3 BOJ0poaa AECTHAPUPYETCS B apOMaTHUECKUHN YIIIeBOJOPOJ - OE€H301
(peakust 3enMMHCKOro). OTO OAHAa W3 HauOoyiee BAXKHBIX PEAKUUH, NPOTEKAIONIUX B
MPOMBIIIJICHHOM TIPOLIECCe apoMaTH3aluu OeH3WHOBBIX (pakiuidi. I HHKI0aIKaHOB
XapaKTepHbl TAKXX€ PEaKIUU CBOOOTHOPAIMKAIBHOTO 3aMeleHus B rukie. [Ipu aelictBun
CHJIBHBIX OKHCIUTENIEH nuKionapaguuel 00pa3yloT ABYXOCHOBHbBIE KapOOHOBBIE KHCIIOTHI C
TEM e 4uciaoM atoMoB yriepona (Hampumep, aaumuHOBas KuclioTa oOpasyercs Wu3
uKIorekcana). IIpoayKThl OKHCIIEHHS HUCHONB3YIOTCS B MPOU3BOJICTBE CHHTETHYECKUX
BOJIOKOH, MJIaCTU(UKATOPOB IIacTMACC.

3agauu

1. YrieBogopo HUKINYECKOTO CTPOCHUS, HE UMEIOIIUNA OTBETBJICHUMN B IUKINYECKON
€Y, UMEET IUIOTHOCTh MapoB mo Bo3ayxy 1,931. MaccoBas ponst yriaepoga B 3TOM
BelecTBe coctaBisier 85,7%. Onpenenute ¢Gopmyiy YIriaeBOAOpOJAa W HAMMIIUTE €ro

CTPYKTYPHYIO (OpMYITy.

2. Ilpu cropanuu LMKIOAJIKaHa Maccoil 7 r oOpasyeTcst OKCcuj yriepoja maccoi 22 r.
Kakoii o0beM Kuciaopoja, U3MEpPEHHbIH MPU HOPMAIbHBIX YCIOBUAX, PACXOAYETCs MpU
3TOM?

3. Jns cxuraHus HEKOTOporo odbeMa nukionapaduHa TpedyeTcsi HIECTUKPATHBIN
o0BeM Kuciopona. Paccunraiite MakcUMaibHYIO Maccy THApOKcHUaa Oapusi, KOTOpas MOXKET
BCTYNUTD B PEAKIUIO C MPOAYKTOM ropenus 1i (H.y.) 3Toro napadusa.

4. Onpenenute HopMyiy LHMKIOATKAaHA, HA CTOPaHUE KOTOPOTO 3aTpayuBaeTCAd 00bEM
Kucjiopozaa B 9 pa3 Gosibinii, 4eM 00beM MapoB MUKI0aIKaHa. Ha3oBuTe 3TOT IUKIIOATKAH,
€CJIM U3BECTHO, UTO €r0 YIJIeBOJOPOIHBIN CKEIET UMEET HEPA3BETBICHHOE CTPOCHHE.

5. CocraBpTe YypaBHEHUS peEaklMil: a) TUAPUPOBAHUS  I[UKIOOyTaHa; O)
TUAPOTAIOTEHUPOBAHUS LIUKJIONPONAaHa; B) TajJOT€HUPOBAHUS LIMKJIONPONAaHa; I') MOJHOTO
OKHUCJIEHUS IIUKJIONIEHTAHA.

6. [Ipu cropanuu 1 1 mapoB nukiaomnapaduna noixydaercs 6 1 yriaekucioro rasa. Kakoi
0o0BEM KHUCIIOpoAa MpH 3ToM pacxoayercs? (Bce oObeMbl U3MEPSIIOTCS MPU OJMHAKOBBIX
YCIOBUSIX).

7. Hanmummre popmyny uukionapaduHa, Ipu CrOpaHUU MapoB KOTOPOTO MOJTy4YaeTcs B
5 pa3 Oonpmuit 00beM okcuma yriaepoma (IV), uyem o0beM wucxoaHOro mnapaduHa,
VU3MEPEHHBIN NIPH TEX K€ YCIOBHSIX.

8. Hanumure hopmyny nukionapapuHa, Ha CropaHue napoB KOTOPOTO PACXOyeTcs B
6 pa3 00BN 00BEM KUCIOPOA.

9. CKONBKO PA3NMYHBIX LHUKIONAPA()UHOB COOTBETCTBYIOT MOJEKYJSIpHOM (opmyse
CsH10? M300pa3urte ux cTpykTypHbie (POPMYJIIbI U HAUILIUTE HA3BaHUSI.

10. CocrtaBbTe ypaBHEHHUS pEaKUUW, MPU MOMOIIU KOTOPHIX MOKHO MOJYYUTH: Q)
nukiaoOyran u3 Oyrana; ©0) OyraH M3 mukioOytana; B) okcuja yriepoxa (IV) u3
LMKJIONPOIaHa; T') OEH30J U3 FeKCaHa.

11. Hanumute cTpykTypHbIe (OPMYIIBI COEAMHEHUM:

a) 1,1-auMeTnauKIo0yTaH; 0) 1,1,2,2-TreTrpaMeTUIIIUKIO0YTaH;

B) 1-OpoM-2-MEeTHIIHMKIOTEKCaH; r) 1,3-AMMETUIIUKIOTEeKCEH;
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1) U30MPONMIIIMKIIOT€KCaH; e) 1,3-auxJIOpIUKIONEHTaH.

12. YraeBomopoa A, IIOTHOCTh KOTOPOTO MPU HOPMAaJIbHBIX YCIOBHUSX paBHA 2,5 T/1,
HE 00eclBEYMBAET BOAHBIA pPacTBOp IEpMaHraHaTa Kajds, a NP B3aUMOJEUCTBUM C
BOZIOPOJIOM B MPUCYTCTBUU IUIATHHBI JAET CMECH JIBYX BellecTB. OnpeneauTe CTpykTypy A.

13. Hanumute cTpyKTypHbIE (POPMYJIBI COEAMHEHUI:

a) IUKJIOT eI TaH; 0) STUIIIUKIIOTEKCaH;
B) 1,3-TUMETHIILMKIIOTICHTaH; r) 1,2-TUXJIOPIIUKIIONICHTAaH;
1) 1,2-TUMeTHUIIUKIONPOTIaH; e) 1,1,2-TpUMeTHIITUKIIONICHTAaH.

1.2.13. OcyuiecTBUTE MPEBPAILECHUS IO CXEME:
CeH1s — CeH12Cl, — CeHiz — CoHs

14. Kakoii 06beM BO3/1yXa pacXoayeTcs IS MOJHOTO COKUTaHUSI CMECH LUMKIOOyTaHa U
OyteHa oobemoM 10 1?7 O6beMbl Ta30B U3MEPEHBI PU OJIMHAKOBBIX YCIOBHSIX.

15. Ilukmorekcen maccorn 12,3 r momsepriu ruapupoBaHuio. IIpomykt
TUAPUPOBAHUS COXKIJIM, MOTYyYuB okcug yraepoaa (I1V) oosemom 13,44 11 (1.y.) Onpenenure
BBIXO/JI IPOYKTa THIPUPOBAHMS, €CJIA BBIXOJ IPOJYKTOB TOPEHUS — KOJIMYECTBEHHBIN.

16. T'ekcaxyiopan (IFeKCaxJOPUMUKIOT€KCaH) SBISETCA MPOAYKTOM peakUuu
MPUCOEIMHEHNS] MAKCUMAJIBHOTO KOJIMYECTBA XJIOpa K MoJieKyJie OeH3oia. OH NpUMEeHsIeTCs
KaK SJOXUMHKAT Ui OOpbObl C BPEIHBIMH HAaCEKOMBIMU U C OOJIE3HSIMH DPACTEHUH, AJIs
YHUUYTOXKEHUSI COPHIKOB. CKOJIBKO T XJIopa notpelyercs Juist npeBpauieHus 39 r 6en3ona B
reKcaxJiopa?

17. JIBa yrmeBomopoma A u b, uMmewomue UIHUKIAYECKOE CTPOCHHE, SBISIOTCS
COCETHUMHM 4JIeHaMH F'OMOJIOTHYECKOro psiaa. MaccoBas 4071 yrieposia B 000MX BEUIECTBaX
A u b cocraBnger 85,71%. OtHocuTenbHasi IJIOTHOCT, cMecu A u b 1o Bomopoay
coctaBiser 29,4. Omnpenenute ¢opmynsl yriaeBogopogoB A u b, K kakomy
rOMOJIOTUYECKOMY Py OHM OTHOcATcs? M300pa3ute CTpyKTypHbIE (OPMYJbI M30MEPOB
BemecTB A u b. Paccuuraiite MaccoBble 1071 Tra30B B UX CMECH.

3 APOMATHYECKHME YTIJIEBOAOPO/Ibl HE®THU

OcHOBHass Macca MOHOUMKJIMYECKHX AapeHOB IIpeACTaBieHa B  HePTH
NoJIMMETHI3aMellleHHbIMU  OeH3ona. OOmiee coaepKaHHE€ MOHOLMKIMYECKHMX apeHOB B
HeTaX:

BO (pakuuu 10 200 °C - 5-25%; °

Bo ¢paknuu 200-350 °C - 15-35% (Hapsamy ¢ TpOM3BOAHBIMH O€H307a, B
KEPOCHHOTA30UIeBOM (ppakumu MPHUCYTCTBYeT HadTadlMH M €ro TOMOJIOTH, TO €CTh
OMIMKJINYECKHE KOHICHCHPOBAHHbBIE ApOMATUUYECKUE YTIIEBOIOPOIbI);

Bo (pakiuu > 350°C — HeOOosbIIOE KOJUYECTBO (B OCHOBHOM NOJMUMKJIHYECKHE
apoMaTUyecKue yrjeBoaopoabl ¢ 3,4,5-10 KOHJICHCUPOBAaHHBIMU  OEH30JbHBIMU
KOJIbIIAMHU ).

Quzuueckue ceoticmsa. 110 cBoeMy arperaTHOMY COCTOSTHUIO MOHOIIMKJIMYECKUE APEHBI
- OKHAKOCTH C  pa3Nu4YHBIMH  Temmeparypamu  kuneHus.  KoHIeHcHpoBaHHBIC
MOJIUIIUKITMYECKUE apeHBI - TBEPJIbIC BEIIECTBA C PA3IMYHBIMH TEMIIEPATypaMH TUIABICHUS.
[InoTHOCTH U MOKa3aTeIN MPEIIOMIICHHUSI aPEHOB BHIIIIE, YEM Y COOTBETCTBYIOIINX AJIKAHOB U
[IUKJIOATTKAHOB.

Xumuueckue ceoticmea. Hanbosnee xapakTepHBIMH JJI1 apOMAaTUYECKUX YTIIEBOAOPO/IOB
ABIIIOTCS  PEaKIMU 3JIeKTPOPUJIBLHOr0 3aMemieHusi B Kojble. [IpoTekatoT oHH
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cpaBHUTENBHO Jerko. CyIIeCTBYIOT OIPEACIICHHBIE TMpaBWIa OPUEHTAIMA B PEAKITUIX
ANEKTPO(PHUIBHOTO 3aMENIeHus] B apOMaTHYECKOM PSAYy: MECTO BCTYIUICHHS BTOPOTO
3aMECTUTENII B OCH30JIBHOE KOJIBIIO OMPEACISICTCS MPUPOION YK€ HMEIOIIETOCs
3aMECTUTENIA.  3aMeCTUTeNW  OBIBAIOT  JIBYX  THIOB:  DJIEKTPOHOJOHOPHBIE U
AJIEKTPOHOAKIICTITOPHBIC.

K anexTponomoHopHBIM 3amectutTessiM otHocaTes: -CH3 -OH,-NH,,-CI(-F,-Br, -1). Ouu
CIIOCOOCTBYIOT 3JIEKTPO(UILHOMY 3aMEIICHUIO B 0pmo- B napa- MOJIOKCHUSAX OCH30IbHOTO
KOJIbIa ¥ Ha3bIBAIOTCS 3aMeCTUTEsIMU | poa.

K snexkTpoHoakientopabiM 3aMecTUTeNsiM oTHOCITCs . -NO», -SOsH, -COH, -
COOH. Onm cnocoOCTBYIOT 3JEKTPOPUILHOMY 3aMEIIEHUI0 B .Mema- TIOJO0XKCHHUE
OCH30JIBHOTO KOJIbIIAa M Ha3bIBAIOTCS 3aMectuTessimu 11 pona.

Peakiuu mnpucoeguHeHMs] TIPOTCKAIOT TPYAHO B JKECTKUX YCJIOBHUSX (JIaBJICHHE,
OCBEIIICHHUE 30HBI PEAKITUH U T.I1.). B peaknnyu OKUCIeHHs JETKO BCTYMAIOT aJKHIOCH30IbI.
OHU OKHCHSIOTCS JIETKO, TIO 0-3BeHy OOKOBOW IIemu, oOpa3ys COOTBETCTBYIOIIHE
KapOOHOBBIC KHCIIOTHI. HezameneHabIe OEH30IbI OKUCIISIOTCS TPYIHO B )KECTKUX YCIOBHSX.

MOHOIMKINYECKHE apeHbl, a TakkKe HapTAIMH W €ro MPOW3BOJAHBIC - IICHHOE
XUMHUYECKOE CHIPHE I HEPTEXUMHIECKOTO U OPTaHMYECKOTO CUHTE3a. 3 HUX Mpon3BOIAT
CHHTETHYECKHE KaydyKH, TUIACTMACChl, CHHTCTHMYECKHE BOJIOKHA, B3pbIBUATHIC, aHUJIHUHO-
KpacouHble U (hapMarieBTUUECKHE BEIEeCTRA.

3agaum

1. CocraBbTe CTpYKTYpHBIE (HOpMYJIBI M30MEpPOB, oTBedaromux ¢opmyne CgHip u
coJlepKalluX apOMaTHYECKOE KOJIbLIO.

2. CKOJNBKO HM30MEpPHBIX TOMOJIOTOB OeH305la MOXXeT oTBedatrh Qopmyne CoHip?
Hanummre ctpykTypHbie pOpMYIIBl H30MEPOB U HA30BUTE UX.

3. Kakoif 00beM BO3/1yXa, U3BMEPEHHbBIN MPU HOPMAJIbHBIX YCIOBUAX, MOTpeOyeTCs i
noysHoro cropanus 1,4-numerunoen3ona macco 5,3 r 7 OObeMHas [0yl KUCIOpoAa B
BO3ayxe coctaBisieT 21%.

4. Ilpu cxxuranuu romojiora 6ensona mMaccoit 0,92 T B KUCIOPOJE MOTYUYUIIA OKCHUJT
yraepona (1V), koTopsii mpormycTuiIn yepe3 u30bITOK pacTBOpa TuaApokcuaa kKambius. [Ipu
TOM 00paszoBajics ocajok maccoit 7 r. Ompenenure GopMyay yrieBoAOpoAa U HA30BUTE
ero.

5. ApoMaTuyeckuii yrieBOJOPO, SBISIFOIIUICS romMoyioroM OeHsosa, maccoud 5,3 T,
coxriu, nomyunB okcun yriepona (I1V) ob6vemom 8,96 1 (H.y.). Onpenenute dhopmyny
yraeogopoaa. CKOJIBKO M30MEpPOB MOXKET MMETh 3TOT YIVIEBOJOPOZ CPEAM T'OMOJOTOB
6enzona? Hanummre CTpyKTypHBIE (POPMYIIBI ITHX U30MEPOB.

6. U3 anerwiena oOvemoM 3,36 1 (H.y.) moiayuuid O€H30J 00BeMOM 2,5 MIL
Onpenenure BbIXOJ NPOAYKTA, €CIU IIIOTHOCTH OeH30i1a paBHa 0,88 r/mi.

7. Ilpu OpomupoBanuu OeH30yia B TpucyTcTBUM Opomuaa keneza (ll1) momyuwnm
OpOMOBOIOPOJI, KOTOPBIM MpONMyCTUSIM Yepe3 M30BITOK pacTBopa HHUTparta cepedpa. Ilpu
TOM 00pa3zoBayicsi Ocafok maccoil 7,52 r. Berumciure Maccy MOITYYEHHOTO MPOAYKTa
OpoMHpOBaHUS OEH30J1a U HA30BUTE ATOT MPOIYKT.

8. beHzon, momyuyeHHBI NETHAPUPOBAHMEM LHUKIOTeKcaHa obobemoM 151 M wu
mioTHOCTRI0 0,779 1/MII, TIOABEPTIHM XJIOPUPOBAHUIO TIpH ocBemeHnn. OOpa3oBajIoCh
xJyiopapou3BoiHoe maccoi 300 r. Onpenenure BBIXO MTPOIYKTa PEaKLUU.
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9. [lpuBenuTe ypaBHEHUS peaklMU, HEOOXOAUMBIX JJI MPEBPALICHHIA:
a) reKcaH — OEH30JI — IIMKJIOTEKCaH,
0) ametuieH — OEH30J — TeKCaXJIOPIHUKIOTEKCaH.

10. IlpuBenuTe HE MEHEE TPEX XUMHUUYECKUX PEAKIMM, B PE3yJIbTATE KOTOPBIX MOXKET
OBITh MOJYYEH TOJTYOJd. YKaKUTE HEOOXOJUMBbIE YCIOBUS IPOTEKAHUS PEAKIUH.

11. B maGopatopun u3 25 11 anetwieHa Obl10 nojgydeHo 16 r 6enzona. CKOJBKO 3TO
coctaBisieT (B %) OT TOM Macchl, KOTOpasi TOJKHA OblIa 00pa30BaThCsl COTJIACHO YPaBHEHUIO
peakuuun?

12. CocraBbre (popmysbl OpOM3aMEIIEHHBIX TOJIyOJia, B KOTOPBIX MaccoBas JOJIs
Opoma cocrasisier 46,72%.

13. CkonbKO MOXKET CYIIECTBOBATH M30MEpPHBIX  TPUMETHJIOEH30J0B U
terpameTuioen3onoB? CocTaBbTe MX (POPMYJIBI CTPOCHUS U YKAXKUTE, KaKM€ M3 ITHX
COEIMHEHHUI MOXHO Ha3BaTh CHMMETPUYHBIMH.

14. Yem otnmyaeTcs o THUITY peakuust Opoma ¢ O€H30JI0M OT PEAKIUHU €r0 C 3TUIICHOM?
OTBeT NOATBEPANTE, IPUBEAS YPABHEHHUS PEAKLIAMN.

15. HeiictBuem Opoma Ha 78 r OeH301a OBUIO IMOJYYEHO CTOJBKO K€ TIPaMMOB
opomOen3ona. Ckoiabko 3TO cocTaBisieT (B %) OT TOHW Macchl, KOTOpas JOJDKHA
00pa30BaThCsl, €CIM BECh B3AThIM OCH30J1 BCTYNUII ObI B pEAKIIUIO?

16. K cmecu n3omepHbIx OyTeHOB-2 1 OeH30I1a J0OAaBUIM OPOMHOM BOJBI IO MOSIBJICHUS
12001 OKpacKH M MOCJE OTMBIBKM M30bITKa OpOMa pacTBOPOM IIEJIOYN CMECH BBICYILININ U
neperHanu. Kakoe BemiecTBo Ob1JI0 NOTYyYEHO B IPUEMHUKE?

17. llpu cxuranuu 1,3 T BemectBa obpaszyercs 4,4 r yriekucioro raza u 0,9 r BoJbI.
[I1OTHOCTH MapoOB ATOr0 COEIWMHEHHS IO BOAOpPOAY paBHa 39. BriBeauTe MOJEKYISPHYIO
(hopMyITy 3TOTO BEIIECTBA.

18. Hammmmnre ypaBHEHHsS peakUWid, NPU TMOMOIIA KOTOPBIX MOHO OCYIIECTBUTH
CJIeIyIOLIME TPEBPAILCHHUS:

a) CH4 — C2H2 — CeHe — C6H5C| 6yT€H

6) CaC03 — Can — C2H2 — C2H4 — C2H5C

UKI00yTaH

__AmKIIoreKcan

\CGHG - C6H5N02

B) CH4 — C2H6 — C3H3 — C5H14

4 AJIKEHBI, AJIKAJUEHBI U AJIKUHBbI

Panee cumranoch, 4TO alkeHBl JHOO HE comepxkarcsa B HeTsax, MO0 coaepkarcs B
HE3HAYUTENbHBIX KoiudecTBax. B koHie 80-x rogoB ObUIO MOKa3aHO, UYTO B psAne Hedren
Boctounoit Cubupu, Tatapuu u npyrux paiioHoB Poccum comepkaHue aqkeHOB MOXKET
noxoauTh 10 15-20 % ot maccel HETH.

HenacplimeHHple  yriaeBoOpoAbl (alKeHbl W IUOJIe(UHBI) COAepKaTcsS B MPOMYKTaX
TEPMUYECKON M TEpPMOKATAIMTHUECKOW mepepaboTku HedTAHbIX (pakuuii (B razax u
KHUJIKUX TPOAYKTaX TEPMHUECKOTO M KaTaJTUTHUECKOTO KPEKUHTa, MUPOJIN3a, KOKCOBAHUS U
T.J.).

AJIKeHbI - HEHACBIILIEHHBIE YTJIEBOAOPOIbI, coAepxKaline A1BoiHy0 cBsi3b C=C. Panbiie
3TH COEOUHEHHs Ha3bBau oneguuamu. Ob6mas ¢opmyna ankeHoB CphHan. Ilpocteitmmm
npencraBuTesnieM ankeHoB  siBhsercss oTwieH CoHi.  HenacolieHHblE — HUKIMYECKHE
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YIJIEBOJOPOABI C  OJHOM  JBOWHOM  CBSI3bI0O  HA3BIBAIOTCA  HUKJIOAJIKEHAMHM WU
ukiooneuaamu (oomas ¢opmyna CnyHzn2). JlueHoBbIe YriaeBogopoabl (IuoiehUHBI)
UMEIOT JBe ABOWHBIE cBsi3u (oOmast ¢opmymna CpHzno). AJKHMHBI - HEHACHIICHHBIC
VIJIEBOJOPO/BI, colepxamme B MoJiekysle TpoiHyro cBsi3b C=C. Ilpocreitmmm
NpEACTABUTENIEM ANKUHOB sBigeTcss anetuineH CoHp,, mosToMy WX 4YacTO Ha3bIBaKOT
aleTUICHOBBIMU yriieBogopoaamu. O0mas hopmyna ankuHoB CyHon-o.

Qusuueckue ceoiicmea. Ankensl Cy-Cy IpU HOPMAJIBHBIX YCIOBUSX - ra3bl, alkeHbl Cs-
Ci17 - )KHIIKOCTH, a CIEayIolue - TBEpAbIE BelecTBa. [NIOTHOCTh aJIKEHOB HECKOJIBKO BBIIIIE,
YEeM COOTBETCTBYIOIIMX AJIKAHOB. AJIKEHBI B BOJIE€ PACTBOPSIOTCS Majo, HO Jyd4lle, YeM
anKkaHbl. XOpOIIO PpAacTBOPSIOTCS B OPraHUYECKUX PACTBOPUTEISX. AJCOpOLMOHHAS
CIIOCOOHOCTh QJIKEHOB HUIKE, YEM apeHOB, HO BBINIEC, YeM ajakaHoB. Ha 3ToM ocHOBaHO
KOJTMYECTBEHHOE OIPEICIICHNE aTKeHOB B HEPTEHPOIYKTaX METOJIOM aJCOPOIMOHHOMN
xpomatorpaduu.

Aunkunbl Cy-Cs - rasel, C4-Cie - KUIKOCTH, BBICIIHME - TBEPABIE BEIIECTBA. TeMnepaTypa
KUIIEHUSI aJKMHOB HECKOJBKO BBIIIE, YEM Y COOTBETCTBYIOIIMX aJKEHOB. DTO CBSI3aHO C
MOBBIIIIEHHBIM MEXMOJICKYJISIPHBIM B3aUMOJICUCTBUEM B POy aJIKUHOB, MOCKOJBKY OHH
00J1aJJal0T HEKOTOPBHIM JUIMOJBHBIM MOMEHTOM. [lo 3TOi ke IpuYMHE PacTBOPUMOCTH
HU3IIMX AJIKHHOB B BOJIE HECKOJIBKO BBIIIIE, YEM AJKEHOB, OJIHAKO OHA BCE K€ OUYECHb MaJja.
[110THOCTH M MOKa3aTellb NPEJIOMIICHHS AIKWHOB 3HAYUTEINIBHO BBIIIE, YEM Y AJIKEHOB U, TEM
0oJiee, aJIKaHOB.

Xumuueckue ceoticmea. XUMHUYECKHE CBOICTBA AJIKEHOB OMNPEAEIAIOTCA HAIWYUEM
NBOMHOM CBsi3W. [l ajJKeHOB XapaKTEpPHbl PEAKUUU MPUCOCIUHEHUS: THUAPHUPOBAHUE,
raJIOTeHUPOBAHKE, THAPOTATIOTCHUPOBAHKE, THIpaTaIus, Cyab(OUpOBaHuUE.

Oco0bIM THUMNOM peakIuid TPUCOCAUHEHUS SBJSIETCS MOJMMEPHU3ALMS ITHUICHOBBIX
yIJIeBo10poioB. HempenenbHble COCNMHEHUS C COMPSDKEHHBIMH JBOMHBIMHU  CBSI3SIMU
00J1a1at0T PAAOM crienupuyecKkux ocooeHHocTel. B ankaarenax ¢ conpsikKEHHBIMU CBS3SIMU
MPOUCXOJIUT TMPUCOCTUHEHUE K KpallHUM aroMam yriepoja, U B CEpeAuHE MOJEKYJIbI
BO3HHUKAET BMECTO OJIMHAPHOM JBOWHAS CBS3b.

XVWMHYECKHE CBOMCTBA aJIKWHOB O0YCIIOBJIEHBI IPUPOAON TPOHOM CBsA3U. THUIMYHBIMU
peaKkusMH aJKWHOB, TaK €, KaK U JIJIsl aJKEHOB, SIBIIAIOTCA peakuuu npucoenuHenus. Ho
OHM JJIsSl AIKUHOB MTPOTEKAOT MEIJIEHHEE, YEM JJISl AJIKEHOB.

HenpenenbHble yriaeBog0OpOIbl BCIASACTBUE BHICOKOM PEAKIIMOHHON CITOCOOHOCTH JIETKO
OKHUCJISIIOTCS  KUCJIOPOJIOM Bo3ayxa (0ocoOeHHO JueHbl). B pesynbpTaTe OKHCICHHS
00pa3yroTcs OCAIKUA U CMOJIBI, KOTOPBIE MOTYT MPUBECTH K HAPYIICHUIO PAOOTHI IBUTATENICH.
[ToaTOoMy /U151 TOSTydeHUsI CTAOUITBHBIX K OKUCICHUIO He(PTEMPOTYKTOB MX JTUOO MOABEPTatOT
OYMCTKE OT HEMNpeJeIbHBIX YIJIEBOJIOPOJOB, JHOO M0OABJISIOT AHTHOKHCIUTEIH.
ConepxaHvue HEHACBIIMICHHBIX COCIWHEHMM B HePTH W MpoAyKTax e€ mnepepaboTKu

OLICHUBAIOT OPOMHBLIM WX MHOAHBIM YHCIOM. bpomnoe wunu uoomoe uucio — 3T0
KOJINYECTBO TPAMMOB COOTBETCTBEHHO OpoMa uiu noza, nornoménnoe 100 r ucciemyeMoro
MPOAYKTA.

HenpenenbHble yriaeBoa0poIbl SBISIOTCS BaXXHEUIIUM CHIPhEM JJISI HEPTEXMMUUYECKOM
MIPOMBINICHHOCTH. Ha WX OCHOBE MPOU3BOAAT OOJBIIYI0 YacTh BCEX HEPTEXUMHUUECKUX
MIPOTYKTOB: TOJHATHJICH, TIOJUIIPONMIICH, dTHJIOBBIN CIIUPT, KAy4yKu, OCH30JI, STUIOCH301,
CTUPOJ, KyMOJI, ()E€HOJI, aIl[€TOH, alleTaabJACTHU I, YKCYCHYIO KUCIIOTY, OKUCh THJICHA U T.JI.
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3agaun

1. IIpompblIeHHBIM CIOCOOOM TONY4YE€HUS AUBUHHUIA U3 HE(TSAHOTO CHIPHS SIBISETCS
aeruapupoBanue OytuieHa. CocTaBbTe ypaBHEHHUE 3TOM peakuu.

2. B HedTeXUMHUYECKOW MPOMBIIIJICHHOCTH TMOJY4al0T CIUPTHl B3aWMOJCHCTBHUEM
BOJBl C HENpENeNbHBIMU YTIEBOJOPOAAMH. YKaKUTE, KaKOH YTIeBOJOPOJ MOXKET AaTh
ATaHOJ M KaKoi — OyTaHoI-2.

3. Kakyro maccy OpoMHOM BOJIbI C MaccoBoi noseit Opoma 1,6% moxkeT 00eclBETUTH
npomnieH oobemMoM 1,12 11 (H.y.)?

4. Cmecph metana u stuieHa oobemoMm 400 mi (H.y.) oOecuBeTHIIa OPOMHYIO BOAY C
MaccoBoi toneit 6poma 3,2% maccoii 40 r. Onpenenure 00bEMHYIO OO ATUIIEHA B CMECH.

5. PaccumtaiiTe BbIXOA NpOAyKTa peakiuuu (B % OT TEOPETUYECKOI0), €ClIu MpHU
B3aUMOJICUCTBHUH 5,6 J1 3THICHA (H.y.) ¢ OpoMom monydeHo 42,3 r 1,2-nquOpomaiTana.

6. AJIKEH HOPMAJIbHOTO CTPOEHUS COAEPKUT IBOMHYIO CBSI3b IPU IIEPBOM YIJIEPOJHOM
atome. O0Opazen 3Toro ankeHa maccou 0,7 r mpucoeaquuua 6pom maccoit 1,6 r. Onpenenure
(bopMysy aTKeHa U Ha30BUTE €ro.

7. Kakoii o0beM BOAOpOJA, HM3MEPEHHBI MPHU HOPMAJIBHBIX YCIOBHUSAX, MOXKET
MPUCOEIUHUTh CMECh Ta3oB Maccod 15,4 T, KoTopasi CONEPKUT STUJIEH (MaccoBasi N0
54,5%), nponuiien (27,3%) u Oytuiien (18,2%)?

8. Kakoii o0beM »JTHUJIEHAa MOXXHO OKHCIHTh KHCJIOpOoJAoM oO0veMoM 10 i nams
noJiyueHus anetanpaernga? O0beMbl ra30B U3MEPEHBI IPU OJJUHAKOBBIX YCIOBUSIX.

9. UYerblpe HEHACHIIIEHHBIX YIJIEBOAOPOJA MMEIOT OJUHAKOBBIA COCTaB (IO Macce):
85,7% yranepona u 14,3% Bomopona. YcraHnoButre (HOpMyJbl 3THX YIIEBOAOPOIOB, €CIH
IJIOTHOCTH MX MapoB 1o Bo3ayxy paBHel 0,97; 1,45; 1,93; 2,41 cOOTBETCTBEHHO.

10. IIpu mporyckaHUM CMECH ATHJIEHA C METAaHOM 4Yepe3 CKIIHKY C OpoMoM Macca
CKJISSHKU yBeJIMUujiach Ha 8 T. Beraucnure o0beM nmpopearupoBaBIIero rasa.

11. Tlosichute mnpaBuiao MapKOBHUKOBA Ha NPHUMEPE pEAKIUU MPUCOCIUHEHUS
XJIOPOBOAOPOAA K 2-METUJIIIPOTIEHY.

12. Ilpu rugpupoBanun OyrtagueHa-1,3 maccoir 8,1 r momyuunu cmech OyTaHa U
Oytena-1. Ilpum mnpomyckaHum O5TON cmecH dYepe3 pacTBop Opoma oOpaszoBaics 1,2-
opomOyTan maccoit 10,8 r. Omnpenenute MaccoBble JIOJM YTIEBOAOPOJOB B MOTYyYECHHOMN
CMECH.

13. Ckoabpko 6poma MoskeT npucoenuuutbes k 30 T Oyraauena-1,3?

14. Yem oOBsiICHAETCS BBICOKAsi XUMHUUYECKasi aKTHBHOCTH JUEHOBBIX YTIIeBO0poa0B? B
KAaKUe peakuuu OoHW BCTynaroT? IlpuBeaure npumepsl.

15. Ilpennoxxure cxemy MOTyYEHUS U30MPEHA U3 MEHTAaHOBOM (pakiuu HePTH.

16. McX0IHBIM ChIpbEM JUIS TOJIYYEHHS XJIOPONPEHOBOTO KayuyKa SIBJISIETCS alleTHIICH:
aleTWIeH — BUHWIALICTWIEH — XJOPONpEeH — TMojJuMep xJjopornpeHa. Hanummre
YpaBHEHUSI peakUuid MOJY4YEHHUS! XJIOPOMPEHOBOrO Kayudyka. Yem oOTiaudaercss KaydykK OT
pE3UHBI?

17. llonyuute 1,5-rekcagauen mo peakuuu Bropia, mo peakiuu ['punbspa-Bropia.

18. byramuen-1,3 mno-pazHomy pearupyer ¢ BomopoaoM. Hamwuiure ypaBHEeHUS
peakumii TuUIpupoBaHus OyragueHa-1,3: a) Harpuem (B cnupte);0) BOAOPOJIOM B
MPUCYTCTBUM KaTalnu3aTopa (HUKEIb, IUIaTHHA)

19. Auerunen maccoit 15,6 T mpucoequHMI XJIOPOBOAOPOa Maccoit 43,8 r. YcraHoBuTe
CTPYKTYPY MPOJYKTA PEAKLIHH.
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20. Kakast macca xapOuja KajbIUsl BCTYNHJIA B PEAKIMIO C BOJAOH, €CIU MPU FTOM
BBIJIETUIIOCH 5,6 11 arleTuieHa (H.y.)?

21. PaccuumTaiite sneMeHTHBIH cocTaB (B % IO Macce) M30MEpHBIX AalleTUIICHOBBIX
YIJIEBOJIOPO/IOB, IUIOTHOCTHh MApOB KOTOPBIX IO Kucaoponay pasHa 1,69. Hanumure
CTPYKTYpHBIE (POPMYIIBI BO3MOKHBIX U30MEPOB.

22. CocraBbT€ YypaBHEHHE IIOJIHOTO CrOpaHUs alleTUJIEHOBOTO YIJEBOAOPOA,
SBJISIFOIIETOCS BTOPBIM YJIEHOM TOMOJIOTMUECKOTO psjlia alleTUICHOBBIX YIIEBOAOPONOB, U
paccuMTaiiTe, CKOJbKO JHUTPOB BO3[yXa MOTpeOyeTcss s cropaHus 5,6 11 3TOro
yIIEBOAOPOIA.

23. B Tpex 3amasHHBIX aMIyJlaX HaXxOJIATCs TPU pa3HbIX ra3za: METaH, YIJIEKUCIbIN ras,
anetwiieH. OnuiMTe, Kak, OCHOBBIBASCh Ha pa3UYMd B XUMHUYECKHX U (PU3UUIECKUX
CBOMCTBAaX, MOXHO HAJIe)KHO ONPENEIUTb, IJI€ KakoW ra3 Haxoaurcs. [Ipuenure
HE00XOMMbIEC YPABHEHUS PEAKLIUM.

24. Ilpu ruapupoBaHuU alleTHiIeHa 00beMoM 672 mil (H.y.) TOJYYWIH CMECh 3TaHa U
ATUJIEHA, KOTopasi o0ecIIBeUMBaEeT pacTBOp Opoma B TeTpaxiiopujae yriepoaa maccou 40 r,
MaccoBasi jAojis Opoma B KOTOpoMm coctaBisieT 4%. Omnpenenure MacCOBbIE J10JU
YTJIEBOJOPOAOB B MOJYYEHHON CMECH.

25. YkaszaTelb ypOBHS B LIMCTEPHAX C JKUJKUM KHUCJIOPOJIOM OOBIYHO 3aIrOJIHAETCS
TeTpaOpOMATAHOM, KOTOPHIA TONY4arOT W3 aneTwieHa. Hamumumre cxemy peakuuu
o0Opa30BaHMsI 3TOTO COEAMHEHUS.

26. AueruieH, XpaHsuuiics B OalsioHE B BHJIE pacTBOpa B alleTOHE, OYMINAIOT,
IIPOITYCKAasl €r0 4epe3 BOAY M 3aT€M 4Yepe3 KOHIICHTPUPOBAHHYIO CEPHYIO KHCIOTYy. KakoBo
3/1€Ch Ha3HAYEHHE BOJbI U CEPHOU KUCIIOTHI?

27. CxoNbKO areTuiieHa mo o0wsemy (H.y.) moTpedyercs, yToObl momyunTsh 44,25 Kr
XJIOporpeHa?

28. CKOJIbKO aJKWHOB MOTYT OBITh M30MEpPHBI M30IpeHy? Hamuimre CTpyKTypHbIE
(OpMyJIbI 3TUX AIKMHOB M HA30BUTE HX.

29. Ilpu npornyCcKaHUM alleTHWIEHA B CHUPTOBOM pACTBOP MOJIa MOJYYEHO COCIUHEHUE,
coaepxkaiiee 90,7% #ona u 0,7% Bomopona nmo macce. Haligute hopmMyity 3TOro BeliecTna.

30. CKOIBbKO aleTHIeHa U BOLOPOJa 0 00beMy (H.y.) MOKHO MOIy4HTh u3 1042 m3
MIPUPOJTHOTO Ta3a, KOTOpbik comepkuT 0,96 o0beMHBIX mosiei, wim 96% (1o oOBemy),
MeTaHa?

5 KNCJIOPOACOAEPKAIIUE COEAUHEHUA HEOTHU

Kucnopoaconepkamuye coequHeHHS B HePTAX cocTaBiasaioT He Oomee 10%. Otm
KOMIIOHEHTbl MOTYT OBITh pa3[eieHbl Ha KJIAcChl: HA(TEHOBbIE KHCJIOTHI, KHUPHbIE
KHUCJIOTHI, (DEHOJIbI, HEUTPAJbHbIC COCTUHCHMS.

Conepxanue kuciopoia B He(PTSIHBIX (Ppakusx BO3PACTACT C MOBBIIIEHUEM HX
TEeMIIepaTypbl KUNEeHus, mpuueM A0 95% kuciopoja NpuxoauTcs Ha CMOJIbI U achaibTeHBI.
BOABIIMHCTBO KUCIOPOICOACPKANIMX COSIMHEHUM UMEET KHUCIIbII XapakTep U MOXKET ObITh
BbIZICNICHO U3 HepTu unu HedTsAHbIX (pakiuil menoubto. CyMMapHOE KOJHMYECTBO HX
OOBIYHO OILICHWBAIOT KHMCJAOTHBIM YMCJIOM - KoimumuecTBoM Mr KOH, moiexamero Ha
TUTpOBaHUE 1T HEDTEMPOMYKTA.
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Ilo ¢u3suueckum ceoticmeam HAPTEHOBBIE KHCIOTHI MPEACTABISAIOT COOOH JHOO
KHUJIKOCTH, JMOO0 KpUCTaNIMYecKue BemecTBa. [lMoTHOCTH uX Onu3ka K EAMHHIIE.
BonbmmHCTBO HAPTEHOBBIX KUCIOT COAEPKUT MATHUICHHOE HAPTEHOBOE KOJIBIIO.

W3 pspga Hedrelt ObUM BBLAENEHBI KHUCIOTHI C MICCTHYWICHHBIM IHMKJIOM, OU- U
TPULUKINYECKUE KHUCIOTHI, @ TaKXKE KHUCIOThl, MMEIOIIME apOMaTUYECKOE W TUOPHUIHOE
CTpOEHHE, MO3TOMY KHCIIOThI, BBbIJICIICHHbIC U3 HE(TH, HA3bIBAIOT B IMOCJIEAHEE BpPEMs HE
Ha(TEHOBBIMU, a He(PTAHBIMH.

Ilo xumuueckum ceoticmeam HaQTEHOBBIE KUCIOTHI CXOAHBI C JKUPHBIMU KapOOHOBBIMU
kuciotamu. Tak, co menoyaMu oHA 00pa3yroT coiu. Peakiiys mo3BosisieT BhIACIATh KUCIOTHI
u3 HePTsaHBIX (pakumii. OOpasyrouecs CONMM IMETOYHBIX METAIOB ATUX KUCIOT, XOPOIIIO
pacTBOpUMBIE B BOJIE, MEPEXOAST B BOJHBIN CJIOW, a MPU MOJKUCICHUH 3TOTO CJIOS ClIaboi
CEpHOI KHUCIOTOW HE(TSHBIE KHUCIOTHI pereHepupyrorcs. HedTsHble KHUCTOTHI 00pa3yioT
COJIU TaKXke M ¢ okuciamu MeramioB Pb, Zn, Cu, Fe, Al, kopponupys Takum oOpa3zom
METaJUIMYECKYI0  ammaparypy, T[O3TOMY BCE€ He(TSHbIE KHUCIOTHl YAAIAIOT W3
He(TENMPOAYKTOB B MPOLECCE OUUCTKH.

Co chnupramum HepTsSHbIE KHUCIOTHI JalOT 3upbl. [lodydeHbl Takke amuiBbl,
XJIOPAHTUJPHUIBI U TAJIOT€HIIPOU3BOJHBIE 3TUX KUCIIOT.

®enoubl. Conepxanue UX (B MepecyeTe Ha KHUCIbIE MPOAYKThI) MOXKET JOCTUIaTh OT
20% (B crapbix-nangeo30ickux HePTaX) 10 70% (B MOJIOABIX - KAHHO30MCKHUX ).

®eHonbl 001aJal0T BEChbMa PEAKLMOHHOCIOCOOHBIMU THUIPOKCUIBHOW TpYyNION H
apomatuueckuMm sapom. Ilpum o0palGorke mesoubl0 (EHONBI, MOJOOHO KHCIOTaM,
oOpa3yroT coiu (peHonsTsl). BenenctBue 3Toro (eHonsl OTHENSAIOTCS OT HEPTH WU
He(DTIHBIX Qpakiuii BMeCTe ¢ HAQTEHOBBIMU KHCIIOTAMHU.

I'anorenmpoBanue ¢QeHona moa JEHCTBUEM PACTBOPOB TajOr€HOB MPOTEKAET 10
apoMaTH4eCKOMY KoJiblly. HUTpOBaHHUEe KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTOU MPUBOAUT
K 00pa30BaHMIO TPUHUTPOPEHOIIA - MUKPUHOBOM KUCHOTHI. [Ipu cyabpupoBanum GeHoioB
KOHLIEHTPUPOBAHHOW CEPHOW KHUCIOTOM ModyyaroTcs o— | n— (peroncynbdokucnotsl. [Ipu
KOMHATHOI TemmepaTrype npeobnagaer opmo-usomep, npu 100°C — napa-uzomep. B
MPUCYTCTBUM KaTaJIU3aTOPOB (PEHOJ KOHAEGHCHPYeETCH € ajbieruaamu. Peaknus umeer
00JIbI1I0€ PAKTUYECKOE 3HAYCHHE, TaK KaK JI)KUT B OCHOBE IMOJIyUEHHUs MJIACTHUECKUX MacC
(benondopmanbaETUIHBIX CMON).

HeiiTpaabubie coequHenusi. OQHUM U3 TPEACTABUTENICH ITOTO Kjacca COSIUHEHUM
SABJISIFOTCS. KeTOHBI. M3 OeH3uHOBOW ¢pakiuu kanmudopHuiickor HepTH BBIIEICHO 6
WHIVBUAIYAJIbHBIX KETOHOB: Aall€TOH, METHJIATWI-, METWIIPONWI-, METHJINU30MIPONHI-
METHJIOYTUII- U ATHJIM30NPONMIKETOHBI. B cpeHuX M BBICOKOKUIAIIUX (pakiusx Hedren
0oOHapy>KEHBI ITUKINYECKHUE KETOHBI THIA (PIIyOpEeHOHA.

K He#TpaabHbIM KUCIOPOACOAEPKAUUM COCTUHEHUSIM HEPTH OTHOCAT TAK)KE CIIOKHbIE
U MPOCThIE I(PHUPBI, KOTOPHIE COJEPKATCS B BBICOKOKUIAIIMX (Dpakiusax WM HEeDTIHBIX
ocrarkax. Ilpocteie 3Qupbl, oOHapyxkeHHbIe B He(TSIX, HOCAT UMKIWYECKHH XapakTep.
Taxxe oOHapyKEeHBI IU- U TPUOEH30(ypaHBbI.

[IpombllIEeHHOE 3HAYEHUE M3 BCEX KHUCIOPOIHBIX COCAMHEHUN HEe(PTH MMEIOT TOJIBKO
HaTEeHOBbIE KHUCJIOTHI M WX coiu - HadreHaTel. HadTeHOBBIE KHUCIOTHI (acumon),
BbIJIETISIEMbIE U3 KEPOCHHOBBIX M MACIAHBIX (Ppakiuuid, TPUMEHSIOT AJS MPOMUTKU IImall,
pereHepauuy kKaydyka u T.m. OTXOAbl IIETOYHONW OYUCTKA — COJIM IIEJIOYHBIX METaIOB
(MbUIOHA(T) HUCHONB3YIOT MPH HU3TOTOBICHUHM MOIOIIUX CPEACTB Ui TEKCTHIBHOTO
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npou3BojacTBa. Bomuerit pactBop (40%) HATpUEBBIX cojiel HEPTSHBIX KHUCIOT MPUMEHSIOT
Kak  BbeICOKOd(pdektuBHOE poctoBoe BemectBo (HPB), crumymupyromee poct
CETBCKOXO3SIUCTBEHHBIX KYIBTYP.

3agaumn

1. Bemummre u3 nepeuncieHHblx Gopmyn denonsl: CeHsO2, CeHeOs, CeH1203,
C7HgO, CgHi100, C/H140O, CeH14O. Hanumure dopmynsl cTpoeHust s (EHOJIOB,
UMEIOIIUXCS B TOM PALY.

2. Hamumure cTpykTypHBIe (DOpPMYJIbI KUCJIOT: a) MPONMUOHOBOM; 0) MacisHOH; B)
U30MAaCJSHOM;  T') TPUMETHUIYKCYCHOW; [1) BaJICpUAHOBOHM; €) MaJbMUTUHOBOM; %K)
cteapuHoBoi. HazoBute no nomenkinarype [UPAC.

3. VYcranoButh cTpyKTypHYIO (opmyny coemunenuss CsHgO,, obmamarorero
CJIEAYIOIINMHU CBOMCTBAMH:

a) pearupyeT ¢ BOIHBIM PACTBOPOM COJIbI C BBIJCICHHUEM ra3000pa3HOro BEIIECTBA;

0) npu CIUIaBJICHUU C TBEPOH IIEIOYBIO 1a€T MPOIIaH;

B) ¢ ruapokcugoM kaibius gaet coeauHeHue CgHi1404Ca, mpu muponmnse KoToporo
MOJy4YaeTcsl AMU3OMPOTTUIKETOH.

4. PaccumutaiiTe Maccy a30THOM KHCIIOTBI, 3aTpayeHHYIO Ha HUTpoBaHHE (eHoma
Maccoit 18,8 r, cuuras, uro oopasyercs 2, 4, 6-TpUHUTPOPEHOT.

5. Ilpu OpommupoBanuu (enona maccord 28,2 r MoJydeH Ocajok maccou 79,44 r.
Boeruucnure maccoByto 10110 (B %) BBIXO/1a MPOAYKTA.

6. Boruucnure maccy (deHomsTa HaTpus, MOTYYEHHYIO TIPU B3aUMOJEHCTBUU (DeHoma
Maccoit 9,4 r ¢ HatpueM maccoit 1,6 r. OtBet: 8,07 r

/. ®eHOMAT Kaius TMOJy4eH B3auMojelicTBueM ¢eHona macco 4,7 T U pactBopa
Maccoit 120 r ¢ maccoBoii noneit KOH, pasnoit 14%. KakoBa macca ¢enonsita?

8. Ilpu B3ammopeiicTBuu pactBopa (eHona B OeH3ome maccoi 200 T ¢ M3OBITKOM
OpOMHOM BOJIbI MOTYUYUIIM OpOMIIPOU3BOAHOE Maccor 66,2 r. PaccuuTaiite MacCOBYIO JI0JIO
¢denoma B pactBope. 9.Kakyro maccy ¢eHosnsaTa Kanus MOKHO TOJNYYHUTh W3 THIPOKCHIA
kanus maccoit 20 r u enona maccoit 20 r?

6 CEPHUCTBIE U ABOTUCTBIE COEAUHEHUSA HE®TU

B cmecu npuponHBIX yriaeBoAoOpoAoB (HEPTb) MNPUCYTCTBYIOT OpraHUYeCcKHe
reTepoaToMHbie coeauHeHus. Hampumep, B Hedtsix Bomro - VYpambckoro pernona
cooTHolIeHHe coaepkanust (% Macc.) cepbl, KUCIOpoJa M a30Ta MPUMEPHO COCTaBISET
10:2:1 cooTBeTCTBEHHO. B MabopaTOpHBIX YCIOBUSX OPTaHUYECKUE COCTMHEHUS CEPhl MOTYT
OBITH BBIZICICHBI U3 HE(PTU SKCTpPAKIMEH arleTOHUTPUIOM WJIU JAPYTUMH PACTBOPHUTEIISMH.
Kpome TOro, B HedTH MOXKET NPUCYTCTBOBATH CBOOOJHAs (dJIEMEHTapHasi) cepa U
cepoBojopoa. CymmapHoe cojepkaHue cepbl B HedTax Haxoautcs B mpenenax 0,1- 7,5%
(mo 0,5% - wmamocepaucteie, 10 1% - cepHuctbie, Bbime 1% - BBICOKOCEPHUCTHIC).
Cepoopranudeckue COEIMHEHUsI TJaBHBIM 00pa3oM TNPE/CTABICHb MepPKANTAHAMM
(tromnel), obmmas popmyna CoHaniSH (n=2,3,4), cyabduaamu (C,Hzns1)2S, nucyandugamu
(ChH2n+1)2S2 ¥ reTepONMKINYECKUMU COCTUHCHUSMU, CPEIN KOTOPhIX HAanOoJIee BaKHBIMHU
ABIISAIOTCS THO(EHBI U THOGAHBI (THAPUPOBAHHBIE THO(PEHBDI).

Kak npaBuno, cootHomenne Mexnay cyibbuaamu, TuopeHamu u tuonamu (% macc.)
10:20:1 coorBeTcTBeHHO. B WacTHOCTH, B O€H3MHOBYIO (pakiuto momanatoT THoibl Cs- Co,
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cynbumbt Ce- Cio, @ B TDKETBIX (PAKIUAX W OCTATOYHBIX MPOAYKTaX KOHIIEHTPUPYIOTCS
anKmiOeH30THO(EeHbl,  TUOeH30THO(EHb W Apyrue  MOJUATIKWIMOIUIMKINYECKUE
COCIMHEHHS.

MepkanTtanbl aKTUBHO PEarupyroT € THIPOKCHUAAMU METaUIOB M Ha 3TOM OCHOBaHa
TEXHOJIOTHSI UX YAAJICHHs] CMEIIMBAHUEM ChIpOM HE(PTU C BOAHBIMU PACTBOPAMHU IIEIOYEH C
MOCIIEAYIONIMM  paslieieHueM cioeB U ocymkod. CynbGuasl JErko OKHUCISIOTCS
HEOPTraHUYECKUMHU OKUCIUTENISIMU, B YACTHOCTU MEPEKUCHIO BOJIOPOA, 10 CYJIb(POKCUIOB U
Cylb(POHOB. DTU MPOAYKTHI B psijie CIydyaeB MNPEICTABISIOT MHTEpeC Kak 3(P(EeKTHUBHBIC
(baoTopeareHThbl, KOMIUIEKCOOOpa30BaTENH U JIp.

Tuodensl, 1 B mepByro ouepeab OEH30THO(EHBI SBIAIOTCS Hanbojee yCTOMYUBHIMU
CEpPOOPraHNYECKUMH COEIMHEHUSIMH, M TpU OOpadOTKE WIENOYbI0 M HArpeBaHHHM UX
MOJIEKYJbl HE pa3pymIatoTcs. Tuodensl u 6eH30THOGEHBI COAEPKATCS MPEUMYIIIECTBEHHO B
CpeaHe- M BBICOKOKHMIIUX (Gpakmusax W HEPTIHBIX ocTaTkax. KojamuecTBO aToMoB
yriaepoja B MOJIEKYJIE ONpeNesieT TEeMIEeparypy KHIEHUS M  COOTBETCTBYIOLIUE
CEpPOOPraHNYECKHE COEAMHEHUS NOMNaJaloT B OEH3MHOBYIO, KEPOCHMHOBYIO, JIHU3EJIbHYIO
bpaxiumn, MacasTHbIe JUCTUIUIATHI.

I[Ipu poOblue HedTH CcepoBOAOPOJ U HU3MIKME (ra3000pa3Hble) MEpKaNTaHbI
IIPEACTABISIIOT OCHOBHYKO YIPO3y, IOCKOJIBKY OHHM MHOTOKPAaTHO YCKOPSIOT KOPPO3HIO
obopynoBanusi. lllupoko mpuMeHsIOT 100aBKM B OypOBbIE W MPOMBIBOYHBIE >KHJIKOCTH,
NOTJIOUIAIOIINE 3TH COEIMHEHUS, a TaKXKe MOJAaBIISIIOIINE ASSITEIbHOCTh MUKPOOPTaHU3MOB,
OPOAYLUPYIOIIUX  CEpOBOJOPOA  (TaK  Ha3blBa€Mble  CyJIb(aTOBOCCTAHABIMBAIOIINE
Oaktepun). CepoopraHM4ecKHe COECIUHEHHsS KpallHE HEraTMBHO BIUSIOT HA IMPOIECCHI
HedTenepepabOTKH U CBOMCTBA B MEPBYIO OUYEPEb CBETIBIX HEPTEIPOIYKTOB U MacCesl. ITO
CBA3aHO C MX OKHCJIEHHMEM M OOpa30OBaHUEM KHUCIOT, BBI3BIBAIOLIMX Koppo3uio. Ocobo
BpPEHOE BO3ACHCTBUE MEpKAITaHbl, CyIb(UIbl U THO(DEHBI OKA3bIBAIOT HA T'€TEPOTrCHHbIE
KaTaJn3aTophbl BaXXHEUIIIUX MpoiiecCOB HepTenepepaboTku (KPEKUHT, MIaTGOPMHUHT U JIp.),
NpUBOAS K MX J€3aKTUBAMM W paspylueHuto. CepoopraHuka B TOIUIMBaX Cropaer cC
0o0pa30BaHMEM OKCHJIOB, TNOMAJAIOMIMX B OKPYXKAIOIIYI0 Cpedy, YTO COBEPILEHHO
HenomycTuMo. [{ns paspylieHuss W yHaleHHsl COAEpKaUIUXCs B JAUCTHILISATAX CEPHUCTHIX
COEIMHEHUM HCIIOJIb3YIOT UX PEaKLHMI0 ¢ BOJAOPOJOM Ha T'€TEpPOreHHbIX KaTajlu3aTropax Mpu
temneparype 280-380°C (nmporecc ruapoodeccepuBanus).

OOpa3yrouuiicss cepoBOJAOPOJ OKHUCISIIOT KHUCIOPOJIOM BO3[yXa OO0 3JIEMEHTapHOU
(cBOOOIHOI) cepbl, KOTOpas HCIOJB3YETCS B Ka4yeCTBE CHIPhS B XHUMHYECKOU
MPOMBINTUICHHOCTH. CEepHUCTBIE W BBICOKOCEPHHUCTHIE HEPTH TpeOyIoT MaciITaOHOM
THJIPOOYMCTKH, U 3TO OMPEEIIIeT UX MEHBIIYIO [ICHHOCTh (OT€YECTBEHHAs CEPHUCTAst HEPThH
HAa MEXIYHApOIHOM pBIHKE CTOMT Ha 8-12%/T nemeBne, yem MallocepHUCTBIC HedTH
ITepcunckoro 3anmBa, Kapudckoro 6acceiina u ap.).

Psn cepoopraHMueckux COEIMHEHUN HAaxOJIUT MPUMEHEHHE B HedTenepepaboTke U
Heprexumun. Tak, TnomoueBruHa — CS(NH.), B oTiimune oT MOYEBHHBI, 00pa3yeT MPOYHbIC
MEXMOJIEKYJIIPHbIE KOMIUIEKCHI C M30aJKaHAMM, YTO MCIOJIb3YETCSl NIPU UX BBIICICHUU U3
YTIE€BOAOPOAHBIX (PPAKLIUK.

A3zoTcoiepkale COEQUHEHUsT B HEPTAX MpeACTaBICHbl TJABHOM 00pa3om
amn(paTHICCKUMA W apOMATHYECKUMH aMHUHAMM, a TaKXe TeTepoapoOMaTHUYCCKUMU
COEIMHEHUSIMHU (IIPOU3BOJHBIE MUPUANHA, IUPPOJIA U 1p.).
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CymmapHoe conepkaHue a3ota B HeTsIx koinebnercs B unrepsaie ot 0,05 go 0,5%.
AMMHBI W TPOM3BOAHBIE IMHUPUIMHA MPOSABISIIOT OCHOBHBIE CBOMCTBA, MUPPOJI M €ro
MOJIMLUKINYECKUE MPOU3BOIHBIE (MOP(PUPHHBI) SBISIOTCS HEUTPATbHBIMU COCAMHEHUSMU.
OTmeTHM, YTO MOCIEIHUE CIOCOOHBI 00Pa30BBIBATH MPOYHBIE KOMIUIEKCH C METaJlJIaMH, B
NEPBYIO OUepe/b ¢ HUKeseM U BaHaaueM. CoJiepikaHue BaHaausl B HeQTAX gocturaet 1 Kr/T,
YTO 00YCJIOBWIIO CO3JaHUE CHEIIUATBHON TEXHOJOTUU JIEeMEeTaNIh3aI1u.

B naGopaTopHbIX M OMNBITHO-TIPOMBIIUIEHHBIX MacHTabdax a30THCTbIE COETUHEHUS
U3BJIEKAIOT U3 HedTeld uin HePTSIHBIX (DpaKIUil IKCTpaKUUe CEepHON KHUCIOTOW. 3aTeM u3
KHUCJIOTHI UX BBIJEISIIOT B CBOOOJHOM BUJIE B pe3yjIbTaTe HEUTpaiu3anuu menoyamu. [1inoxo
pPacTBOPUMBIE B KHUCJIOTaX HEWUTpPAJIbHBIE a30THCTHIE COCIWHEHUS CBS3bIBAIOT B IIPOYHBIC
KoMIUTeKChl XJOpHBIM kene3oM (FeCls) u akcTparupyroT BOJOH, 3aTeéM KOMIUIEKCHI
pa3pyuaroT MIEJI0YaMHU U a30TUCThIE COSAMHEHUS (TMHPPOJIBI, UHIOJBI, TOPGUPHUHBI U JIP.)
M3BJIEKAIOT B CBOOOJHOM BHJIE.

3agaumn

1. IIpu B3aumopeiictBuu 115 T OGEH301BHOrO pacTBOpa MUPPOJA C METATUTMYECKUM
KaJieM Bblaenuiaochk 1,12 1 raza (H.y.). Beluncnure maccoBble JOJIM BELIECTB B UCXOJHOM
pacTBope.

2. Hanmummre cTpykTypHbI€ (DOPMYJIBL: a) 2-TIPONUITEKCATHAPOTUPUINHA; 0) 2-METHII-
4,5-TUTruIPOKCUMETHIT-3-THAPOKCUTTHPU M HA.

3.Kako#i 13 rerepolMKiIoB COAEPKUT HAUOOJBIIIYI0O MAaCCOBYIO JIOJIO a30Ta: MUPHUINH,
MyPUH WU TUPUMUIHH.

4. Tlpu cKUTaHUU CMECH JBYX HM30MEPHBIX OPraHUYECKUX COCAMHEHHI 00pa3oBajcs
azoT oobemoM 5,376 1 (H.y.). MaccoBasi 10Jis a30Ta B UCXOJHBIX BemiecTBax paBHa 31,1%.
PaccuuTaiiTe Maccy MCXOAHOW CMECH BEILIECTB, HAMMILUTE UX CTPYKTYpHbIE (DOpMYIBI U
JNaiTe UM Ha3BaHUS.

5. Ilpu kaTamauTUYECKOM THAPUPOBAHUM 6,3 T MUPUAMHA MTOTJIOTUIIOCK 1,7 11 Bogoposa (
H.y.). C KaKuM BBIXOJOM MPOILIO TUAPUPOBAHUE?

6. CoctaBbTe CTPYKTYpHBIE (POPMYIIbI BCEX BOBMOMXHBIX U30MEPOB:

a) metwiidypana; 0) nuMmeruntuodeHa; B) MeTwinupposa. HazoBute ux.

7. llouemy oOpaboTka OeH30ja, MOTYYEHHOTO U3 KaMEHHOTo yrisi, 92%-Hol cepHOM
KHCJIOTOM NMPU KOMHATHOM TeMIIEpaType, MO3BOJISIET OUUCTUTD €r0 OT MpuMecH Tuodena?

8. Hammmure ypaBHeHus peaxiuii mupposia u ¢dypana ¢ OpomoBogopoaom. Kyma
MIPUCOETUHSAETCS TPOTOH?

9. IlpuBenute CTpyKTypHBIE (OPMYJIbl MEpPKANTaHOB, AHAJIOTHYHBIX CIIETYIOIIIM
CIUpTaM: METUJIOBOMY, JTHJIIOBOMY, MPOMUIOBOMY, H300yTUiIoBOMY. HazoBute 73TH
BEIIIECTBA II0 CHUCTEMAaTHYECKONW HoMeHKknaType. M3o00pa3ute »ieKTpoHHBIE (HOPMYJIIbI
cineayromux coenuHeHuit: a) CHsSH; 0) CyHsSCyHs; B) H>S.

10. OT™MeThTE CXOICTBO M pa3IM4Ke B CTPOCHUHU U CBOMCTBAX MUpUAUHA U OEH30JIA.

11. Hammumure GopMyibl BCeX U30MEPHBIX COCIUHEHUMN, UMEIOIUX B CBOEM COCTaBE
TOJBKO MUPPOJILHOE KOJIBIIO M TPU METHIBHBIX pajaukana. l[IpuBenure cxeMmbl peakilui,
WUTIOCTPUPYIOLIUX aM(POTEpHBIN XapakTep muppoJia.

7 CMOJIbBI U ACOPAJIBTEHBI HE®THU
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CMonucro-acpanbTeHOBBIE  BEIIECTBA MPEACTABISIIOT COOOM  CIIOXKHYIO  CMECh
BBICOKOMOJIEKYJISIDHBIX COEIWHEHUN CMEIIaHHBIX CTPYKTYp, COJEpKalllhuX a3o0T, Cepy,
KHUCTopoI, MeTallIbl. MIX MHOTO B TsDKENBIX HeQTsX Kazaxcrana, Cpennerd Azun, bamkupum.
Wx nmerydecTb HEBeJIMKAa, B OEH3MHOBBIA M KEPOCHHOBBIN NUCTUJUISTHI OHU HE MOMNAJAOT.
HauGoinee 6oratel cMoncTo-acGaibTOBBIMU BEIIECTBAMU MOJIOAbIE HEPTH apOMaTHYECKOTO
OCHOBAHUS.

Cmonucto-acpaibTOBbIE  BELIECTBA  OOBEAUHAIOT  JBE  OOJBIIME  TPYIIbI
BBICOKOMOJICKYJISIPHBIX COCAMHEHUN HedTH - cMOJIbI U ac(ajbTeHbl, B XUMUYECKOM
COCTaBE, CTPOCHUM W CBOMCTBaX KOTOPBIX MUMeeTcsi MHOTO oOmiero. COOTHOIIEHUE MEXTY
cMoiiaMu M acdanbTeHaMd B HE(MTIX U TDKENbIX OCTaTKaX, € B OCHOBHOM OHH
KOHILIEHTPUPYIOTCS, cocTaBisieT oT 9:1 o 7:1.

Cmonwt. CocTaB U CBOMCTBA HEPTSIHBIX CMOJ 3aBUCAT OT XUMHUECKON IPUPOJIBI HEPTH.
HecMoTpst Ha paznuuHyro npupoay HedTel pa3nyHbIX MECTOPOKIEHUHM, COJEpKaHUe
yriepojia ¥ BOJOPOJa B CMOJIaX KOJIEOJETCS B CPAaBHHUTENIBHO Y3KHX Mpeernax (B %
Mmacc.): C —or 79 no 87; H— o1 9 no 11. B cmonax HedTel pa3iuyHbIX MECTOPOKIACHUIN
cojiep)kaHue Kuciopoja komneonercs or 1 mo 7% (macc.), cepbl - OT AECATHIX J0J€i
nporieHTa 10 7-10%. B HEKOTOpBIX cMoIax coaepkuTcs a3ot (10 2 %).

Cmonwnl coctaBisitor ot 70 1o 90 % Bcex reTepoopraHUYECKUX COCIUHEHUN HedTH.
Onu Ooraue BoJOpoaOM, ueM acdanbTeHbl, Ha 1-2%. Boibllyto 4acTb ¢MOJI COCTaBIAIOT
HelTpabHble BeulecTBa. HeOompI10e KoIMYecTBO CMOJI UMEET KUCIBIN XapakTep U o0pa3yer
acanbmozenogvie Kuciomol. OHM TNPEACTABIAIOT COOONH BA3KHE, TEMHBIE CMOJIBI,
pacTBOpUMBIE B CIIUPTE, O€H301J1e, XJI0podopMme.

Heumpanbhple cCMOIUCTBIE BELIECTBA MOAPA3IEISIIOT 10 OTHOLICHUIO K Pa3IMYHBIM
pactBoputensiM. Ha cxeme mnpeacTaBieHa KilacCU(pUKALMS M pa3lejeHue CMOJHUCTO-
ac(aJIbTEHOBBIX BEIIECTB.

CMmoa1pl IPEACTABISIIOT COOOM OYEHBb BSI3KME MAaJIONOJBUYKHBIE KUAKOCTH, a UHOTJA U
TBEpJble aMOp(HBIE BEUIECTBA OT TEMHO-KOPUYHEBOro 10 Oyporo mseta. [lmoTHOCTh MxX
omm3ka k 1,1 r/mi, monexkymnsipHas macca ot 600 1o 1000.

CMOnuCTBIE BEIIECTBA TEPMHUYECKH M XUMHYECKU HECTAOWIIbHBI, JIETKO OKHCIISIOTCS U
KOHJEHCUPYIOTCSI, IPEBPAILAsCh MIPU 3TOM B acganvmenvt. Cmoavl 1eTKO CylbhupyroTcs,
Iepexo/isi B paCTBOP CEPHOM KUCIOTHL. Ha 3TOM OCHOBaH CEpHOKHMCIIOTHBIN CIOCOO OYMCTKH
ToriMB M Macen. CMoJIMCThIe BemiecTBa 0Opa3yroT KOMIUIEKCHI C XJIOPUJIAMHU METaJlIOoB,
dhochopHOI KHCIIOTOI.

Nzyyenne cmon u acanbTeHOB HUAET MO IYyTH YOPOLICHHS COCTaBa MyTEM
AKCTPArupoOBaHUs U KOHIICHTPUPOBAHUS Y3KUX (PpaKIMii, UMEIOIINX OOII1e CBONCTBA.

Achanomenwl aBisitoTcss 0051€€ BHICOKOMOJIEKYIISIPHBIMA COCIMHEHUSIMHU, YEM CMOJIBI.
OHUM OTAMYAIOTCS OT CMOJI HECKOJIBKO MEHBIIUM COJIEp>KaHUEM BOJOpPOAa U 0oJiee BBICOKUM
couepkaHueM rerepoaroMoB. CyuTaloT, UYTO ac@aibTeHbl SBISIOTCS MPOAYKTAMHU
KOHJIEHCaluu  cMoJ.  AcdayibTeHbl  00pa3oBaHbl  IUKIWYECKUMHU,  TOIUSACPHBIMU
KOHJICHCUPOBAHHBIMU CTPYKTYPAMH, TOXOKUMHU Ha Tpadur.

Acgpanomenvt — mnopomkooOpaszHble BeliecTBa Oyporo unu uépHoro I1Bera. Ilpu
HarpeBaHWM OHU pa3MsArdarorcs, Ho He MiaBsArca. lIpuw HarpeBanum Bbiie 300°C
acanbTeHbl TMPEBPAIalOTCd B KOKC U Ta3bl. Ac(aibTeHbl XMMUYECKH AaKTUBHBL. OHHU
OKHCIIAIOTCS, CyIb()UPYIOTCS, TaTOr€HUPYIOTCS, HUTPYIOTCS, BCTYMAIOT B KOHJEHCAIUIO C
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dbopmanpneruaoM. [Ipu XpaHeHWrW Ha CBETy M MPHU JOCTYIE BO3AyXa OHU TEPEXOMST B
KapOEeHBI, Tepsisi PACTBOPUMOCTb.

Acghanvmenspr MoABEPrarOT OKUCICHUIO 0 KHCIOT, MPEBPAIAlOT B KOKC M TYAPOH.
Hcnonp3yroT mist ruapodoOusanuu pa3andHbX TOBEpXHOCTEH. CMOIBI U acalbTeHBI HITYT
Ha mepepaboTKy B Ooiiee JIETKHWE TPaauIlMOHHBIE He(PTEPOayKThl MyTEM THIPOKPEKHUHTA.
OnHako OHM caMM TOKE€ HAXOJAT MPUMEHEHHUE B KAaueCTBE AHTHUCENTUKOB, MHTMOUTOPOB
OuopaszpyiieHus (MpoIuTKa IImait) v Jip.

8 HEOPTAHUYECKHUE KOMIIOHEHTBI HE®THU

B HedTsax BcTpewaroTcs coiaM M KOMIUIEKCHI Oosiee 40 MeTasioB U HEKOTOPBIX
HEMeTa/UI0B. MUHEpabHbIe KOMIIOHEHTHI IPUHATO Pa3/ACiIATh Ha TP TPYIIIIHL.

1-1 rpynma: Metautel nepeMmennoi Banentaocta — V, Ni, Fe, Mo, Co, W, Cr, Cu, Mn,
Zn, Ti, Pb, Ag u np.

2-s TpyTIa: MeoYHbIC U IenoYHo3emMenbabie MeTautel — Na, K, Ba, Ca, Sr, Mg.

3-4 rpymnma: ranorensl u apyrue snementsl — Cl, Br, I, Si, Al, Ge u ap.

HeGonpmme komudyecTBa MUHEPATBHBIX COCTABIIIONIAX CO3MAIOT TPYAHOCTH WX
ompenencHus. B 3aMeTHBIX KOJIMYECTBaX OOHAPYKHBAIOTCS BaHAJAWK W HHUKENb, MPUIEM
BaHa/Ug OOJIbIlIE B CEPHUCTHIX, & HUKEIS — B a30TUCTHIX yacTsax Hedted. Yamie Bcero
METaJuIbl HAXOJATCS B BHUJE MOPPUPUHOBBHIX KOMIUIEKCOB — PEIMKTOB OPraHUYECKOTO
MIPOUCXOXKJICHUS (XJIOPODUILI, TeMOTIIOOHH).

MeramioB B He(TAX HEMHOIO, HO OOJBIIMHCTBO M3 HHUX KATAJIMTUYECKU AKTUBHBI
(4acto MHTHOUTOPHI), MOITOMY MX COCTaB U COJEpkKaHUE HEOOXOJUMO KOHTPOJIUPOBAThH BO
n3bexxaHue mpoOJeM MpHU OYHCTKE U TepepaboTKe, 0COOEHHO TepMoKaTamuTHdeckoil. K
TOMY JK€, BBICIIIHE OKCHJbI HEKOTOPBHIX METAJIOB (BaHAIWH, XpOM, BOJb(pPaM) SIBISIOTCS
OKHUCITUTEIISIMHU, UMEIOT KUCJIOTHBIN XapaKTep U YCHIINBAIOT KOPPO3UIO METAIIIOB.
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BAPUAHTBI KOHTPOJBHOM PABOTHI

B mnpomecce m3yuenuss kypca «Xumus HePTH M Ta3a» CTYIEHT-3a0YHUK JIOJDKEH
BBITIOJTHUTh KOHTPOJIbHYIO pa0OTy Ha TeMy W3 MepedHs, MpeAcTaBiIeHHOTro B Tabmuie. K
pabote Haa TemMou pedepara MOKHO MPUCTYIUTH TOJBKO MOCIE YCBOSHUS TEOPETUUYECKOU
JacTu Kypca. Kaoicowiii 06yuanwuiicss 8blnoansem 8apuanm 3a0aHull, cOOmseemcmeayouiuil
08YM_NOCAeOHUM yudpam Homepa cmydenueckozo dburema (Tabnuima). Hampumep, Homep
cTyneHdeckoro oOwmiera 98546, ne mocneauue 1udpbl 46, UM COOTBETCTBYET BapHaHT
KOHTPOJBHOTO 3a/JaHusl oA HOMepoM 7 (corjacHO OOBSCHEHUSIM, NMPUBEACHHBIM HIDKE
tTabnuipl). B koHie pedeparta cieayeT NPUBECTH CIHUCOK HCIOJIB30BAHHOM JUTEPATYPHI.
CchUIKM Ha UCTIONB3yeMYIo JuTepatypy opopmisitor B cootBerctBuu ¢ 'OCT P 7.0.5-2008.
[Tpumep mpaBUIBLHOTO OPOPMIICHHUSI CCHUIOK HA YU€OHUKU — B OMOIHOrpaduuecKoM CIUcKe
PEKOMEHYEMOU JINTEPATYPHI.

KonTpoJsbHble 3a1aHusA
Ta0suua — Be10op BapuanTa

ITocnequue
HUQPBI No Homep TeMbl
HOMepa
. | BapuaHTa
3a4eTHOMH
KHIDKKI 1 2 3 4 5 6
X0 1 1 1 1 1 21 1 1
X1 2 2 2 2 2 22 2 2
X2 3 3 3 3 3 23 3 3
X3 4 4 4 4 4 24 4 4
X4 5 5 5 5 5 25 5 5
X5 6 6 6 6 6 26 6 6
X6 7 7 7 7 7 27 7 7
X7 8 8 8 8 8 28 8 8
X8 9 9 9 9 9 29 9 9
X9 10 10 10 10 10 30 1 10
YO 11 11 11 11 11 1 2 11
Y1 12 12 12 12 12 2 3 1
Y2 13 13 13 13 13 3 4 2
Y3 14 14 14 14 14 4 5 3
Y4 15 15 15 15 15 5 6 4
Y5 16 16 16 16 16 6 7 5
Y6 17 17 17 17 17 7 8 6
Y7 18 18 1 18 18 8 9 7
Y8 19 19 2 1 19 9 1 8
Y9 20 20 3 2 20 10 2 9

*- 20e X — amo mobas yugppa om 0 0o 4; a Y — smo nobas yugppa om 5 0o 9
Konmponsnaa padoma, ebinoiHeHnblii_He _NO_ce0eMy 6apuanmy, npenooasamenem He
PEUEH3UPYenca U He 3aCHUMbleaemcs .
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