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OcHOBHBIE 10JIOKEHUS] IPOTrPaAMMbI

[Iporpamma BCTYNMHUTEILHOTO UCTIBITAHUS YTBEP)KICHA HA 3aceAaHuy Kadeapbl
duzmueckoit xumun (mpotokost Ne 11 ot «13» saBaps 2025 r.)

|. Conep:xanue, cTpykTypa u ¢gopMa npoBeeHUusi BCTYNHUTEJIbHOT0
UCTIBITAHUS

OO01mue cBeaeHus

BerynurensHoe UCIIBITaHWE TIO XHMHH OXBATHIBACT BCE pa3ieiibl XUMHUH, Ipe-
JTyCMOTpEHHBbIE 00pa30BaTebHON MPOrpaMMoil cpeiHero olmiero oOpa3oBaHUs CO-
riacHo denepanbHOMY rOCyJapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTy CPEIAHETO
obmrero oopazoBanus (mpukas MunoOpHayku Poccun ot 17.05.2012 Ne 413 B penak-
uu ot 27.12.2023 r.).

OcHOBHOE BHHMAaHHE Ha SK3aMEHE 10 XUMUU OyJeT 0OpalleHO Ha MOHMMaHUEe
CYTH SIBJICHUH, YMEHHE TOJIb30BATHCS MEPUOTUIECKON CHCTEMOW 3JIEMEHTOB U CBSI-
3bIBaTh XUMHUYECKUE CBOMCTBA SJIEMEHTOB U UX COCTMHEHUN C TI0JI0KEHHUEM B TIEpHO-
nudeckod tabmuue. HeoOxoauMo 3HaTh COBPEMEHHYI0 HOMEHKIIATYPY, NMPUHLIHUIIBI
KJIaccu(PUKAUU HEOPTAaHUIECKUX U OPTaHMYECKUX COCTUHEHHN, OCHOBHBIC MTOHSTHS
Y 3aKOHBI XMMHH, CBOHCTBA JJIEMEHTOB M UX COCTUHCHUH, YMETh IPOU3BOIUTH pac-
YETHI 10 YPAaBHEHUSIM XUMUYCCKHX PEaKIUi U GOpMyJIaM XUMUYECKUX COCIIUHCHUI
C IPUMEHEHHUEM TOHITUN «MaccoBasi OIS, «MOJISIpHAsS TOJISD, «MOJISIpHAsT KOHIICH-
TpaLUsD).

CTpykKTypa IK3aMEeHAUMOHHOT 0 OnJjieTa

CtpykTypa Bcex OMJIETOB OAMHAKOBA. DK3aMEHAIMOHHBIM OUIIET COAECPKUT 6
3aJaHUi.

1. YpaBHeHus peakuuii o0OMEHa U TUAPOIIH3A.

2. OKHCIIUTETLHO-BOCCTAHOBHUTEIIbHAS PEAKIINS, KOTOPYIO HEOOXOIUMO 3aKOH-
YUTh U YPABHSATD.

3. [IpakTuueckoe 3amaHue MO CBOMCTBAM JJIEMEHTOB U KJIACCOB HEOpraHUYe-
CKHMX COEJIMHEHHI - IeM0YKa XUMUYECKUX PEAKIIUN C HEU3BECTHBIMU KOMIIOHEHTAMU.

4. TlpakTrueckoe 3aaHue M0 CBOWCTBAM OPTraHMYECKUX COSTUHEHUH (Ilernoyka
MIPEBpAIEHU ) - IIETT0YKAa XUMHUECKUX PEaKIMil C HEU3BECTHBIMU KOMITIOHEHTAMH.

5. 3ajada u3 Kypca oO1Iel 1 HEOPraHUYECKOM XUMHH, PEIIEHHE KOTOPOM Tpe-
OyeT yMEHUH MPOBEJCHUS PACUETOB MO XUMHUYECKUM (opMyJslaM U YpaBHEHUSM pe-
aKI[M1, 3HAHUN XUMUYECKUX CBOMCTB JIEMEHTOB U UX COCIUHEHHUM.

6. 3amaua u3 Kypca oOIell 1 HEOPraHUYECKON XUMUH, PEIICHUe KOTOPOil Tpe-
OyeT yMeHUu# TMPOBENCHUS PACYETOB MO XUMUYECKUM (OPMYyJIaM M YPaBHECHUSIM pe-
aKIUW, 3HAHUN XUMUYECKHUX CBOMCTB M CIIOCOOOB MOJyUYE€HUSI OCHOBHBIX KJIACCOB O-
TraHUYECKUX COCIUHEHUMN.



(I)opMa INPOoBEACHUA BCTYIIUTECJIbHOI0 UCIIBITAHUA

PaGoTra BBIMONHSAETCS MUCHBbMEHHO B TEUYEHUE TPEX aCTPOHOMHUUYECKUX YacoB
(180 MunyT).

Bce HeoOxomaumbie BCOMOraTellbHbIE MaTepHallbl: MEepUOJUYecKasi CUCTEMa
AJIEMEHTOB, TabJIUIa PACTBOPUMOCTH COSTUMHEHUH, TaOIMIIa CTAaHAAPTHBIX JIEKTPO/I-
HBIX MMOTEHIUANOB (psAJl AKTUBHOCTU METAJIOB), TAOJIHIIA 3JIEKTPOOTPUIIATEILHOCTH
MPEIOCTaBISAIOTC. YepHOBUK HSK3aMEHAIIMOHHOM pabOThl MPOBEPKE HE MOJJICHKHUT.
DK3aMEHALMOHHBIN OMIIEeT coaepkuT 6 3aaanuil. 3aganue 1 — 3aKOHYUTh U YPaBHSATH
peakiuu 0OMEHa W THAPOJIN3a; 3aJlaHhe 2 — 3aKOHYUTh U YPaBHSITh OKUCIUTEIbHO-
BOCCTAHOBUTEIBHYIO PEAKIUIO; 3aaHusl 3 U 4 — [IENOYKHU MPEBPAICHU OpraHuye-
CKHMX WJIM HEOPTaHMYECKUX BEIIECTB; 3aJaHus 5 U 6 — 3a1aun.

Crpykrypa Bcex OmIeToB oJlMHAKOBa. 3ajanus oneHuBarorcs B 10, 15, 20 u 30
O0ayIoB. 3a KaK/bli MPaBUJIbHBIA OTBET MPU PEUICHUU 33JaHUsl YYaCTHHUK TOJIy4aeT
HKBUBAJICHTHOE MPAaBUIBHOMY PEIIEHUIO KOJIWYECTBO OaiioB. MToromasi oreHka
(makcumym 100 GamioB) omnpenensieTcss CyMMapHbIM KOJUYECTBOM HAOpaHHBIX Oaj-
JIOB 32 KaX10€ NPABUILHO PEIICHHOE 3aJJaHUE UJIK 3a €T0 YacTh.

Hanpumep, ecnu 3agada win 1ienoyka XMMUYECKUX PEaKIMi BBIOJHEHA Yac-
TUYHO: TIPAaBUWJIBHO COCTAaBJICHO YPaBHEHUE XMMHUYECKOW pPEakiuu WIM TOYHO yCTa-
HOBJICHO KOJIMYECTBO BEILIECTBA, TO KaXbIi MPAaBUJIbHBIA MTPOMEKYTOUHBINA PE3YIb-
TaT OLICHUBAETCS YKBUBAJICHTHBIM KOJMYECTBOM OAJIJIOB.

1. Pa3nennbl AUCHMILUIMHBI 1 TEMbI, paccMaTpuBaeMble B Xo/1e
BCTYNUTEIbHBIX HCITBITAHUHT

Pazoen 1. Obwas xumus

ATOMHO-MOJIEKYJIIpHOE yueHUe. AToMbl. MoJiekyiabl. Mok — equHuUIA KOJIU-
YeCTBa BEUIECTBA.

CoBpemMeHHOE MpPEACTaBICHUE O CTPOCHUM aroMa. CTpPOEHHE 3JIEKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB MEPUOIUYECKON CUCTEMBI. M30TOTIbI.

Ilepyoguyeckuii  3aKOH M [EPUOJAMYECKAs  CHCTEMA  JJIEMEHTOB
J.U. Menneneea. x 3nHaueHue AJis pa3BUTHs XUMUU, GUUKUA U TEXHOJIOTHH.

BanenTtHocTh 31eMeHTOB. OObsICHEHHE BaJICHTHOCTH C TOYKH 3PEHUS YUCHHUS O
cTpoeHun atoma. [ToHsTHE O CTENEHNU OKUCIICHUSI.

KoBanentHas cBa3b. TUIbI KOBaJI€HTHOM CBSI3H, IPUMEPBHI.

Xumuueckue GopMyIibl, UX rpapudecKoe H300pakeHue.

Knaccudukanus XUMHUYECKUX pEaKlUii: COCTMHEHHUsSI, Pa3I0KEHUS, 3aMelle-
HHSI, OOMEHA.

TernoBo#t 3h(dHEeKT XUMUUECKUX peakiuid. DHII0- U IK30TEPMHUUECKHUE MPEeBpa-
menus. [Ipumepsr.

OKUCIIUTENBHO-BOCCTAHOBUTEIbHBIC peaKUU. OKUCIUTENIb U BOCCTAHOBUTEb.
YpaBHUBaHUE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMIM.
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OOpaTUMOCTh XUMHYECKUX PEAKITUN. XUMHUECKOE PABHOBECHE U YCIIOBUS €TO
CMEIIEHUS.

CkopocTh XUMHUUYECKOUW peakinu. GaKTOphl, BIUSIONME HA CKOPOCTh PEaKIINHU:
MIPUPOJIa pPEearupyronMx BELIECTB, KOHUEHTpauus, temneparypa. Katanus u katanu-
3aTOpHI.

3akon ABoraapo. CrnenctBus u3 3akoHa ABOTajpo (4uciao ABOrajapo, OTHOCH-
TeJIbHAas MJIOTHOCTh T'a30B, MOJISIPHBINA 00BEM).

PacTtBopbl. PacTBOpUMOCTH BENIECTB. 3aBUCUMOCTh PACTBOPUMOCTH BEILIECTB
OT UX TMPHUPOJBI, TEMIIEPATYphl U JaBiicHUs. HachlllleHHbIE U HEHACHIIIEHHBIE pac-
TBOpPBI. YncIIeHHOE BhIpaKEHNE KOHIIEHTPAIMU PACTBOPOB.

Knaccudukanus oxcumoB. OCHOBHBIE CIOCOOBI MOMYyYEHUS M XUMHUYECKUE
CBOMCTBA OKCHJIOB.

OcHoBanus. VIX tunbl. OCHOBHBIE XUMHUYECKHE CBOMCTBA U noiydeHue. Oco-
OoeHHocTu 1enodeil. Heopranmdeckue u OopraHUYeCKUe OCHOBAHUS, UX CTPOCHUE U
CBONCTBA.

CBOMCTBA KHCIIOT, OCHOBAaHUW, COJIEH COIVIACHO TEOPUH DIIEKTPOJIUTHYECKOU
nucconuanu. CUiibHbIC U clla0ble 2JIEKTPOJIUTHI. CTeneHb JUCCOIUALIUH.

Kucnotsl. Ux oOiiue cBoicTBa U CrocoObl moayueHus. Peakius HelTpanuza-
1005058

Comm, ux knaccudukaiusi. OCHOBHbIE XMMUYECKHUE CBOMCTBA M CIIOCOOBI IO-
JTyYEHHUS.

DIIEKTPOIU3 BOJHBIX PAacCTBOPOB M paciuiaBoB cojield. [Iporecchl, nporekaro-
nye y KaToJa v aHoja.

Pazoen 2. Heopeanuueckas xumust

Kinaccudukanus HeopraHM4eCKUX COeTMHEHUH.

Mertaibl, UX MOJOKEHHE B MEPUOANYECKON cucTeMe, PU3NYECKUE U XUMUYe-
ckue cBorcTBa. OCHOBHBIE CMOCOOBI TOJy4eHHS MeTauioB. Koppo3us MeTauioB u
O0opb0a ¢ HEel.

[I{eniouHbIE METAIIbI, UX XapaKTEPUCTHKA HA OCHOBE MOJIOKEHHUS B MEPUOIU-
YECKOM cUCTEME U CTpoeHUs: aroma. OCHOBHBIE XUMHYECKUE CBOMCTBA, UX COEAUHE-
HUSI B IPUPO/IE.

OO6mas xapakTepucThka 3JeMeHTOB I rpymnmnbl riaaBHON NOATPYyNNbl NEPUOU-
YECKOUM CHCTEMBI, UX COCIUHEHUS B IPUPOJIE.

AmomuHuid. XapakTepUCTHKA 3JIEMEHTa U €ro COCIMHEHUN Ha OCHOBE IOJIO-
KEHUS B TIEPUOJINIECKON CUCTEME U CTPOEHUs aToMa. AM(POTEPHOCTh OKCHJIA U THUI-
pokcua amoMuHusA. CriocoObl OMTyYeHHS] METATUYECKOTO aTFOMUHMUS.

XKenezo. Ero oxkcuabl U TUIPOKCUIIBI, 3aBUCUMOCTh MX CBOMCTB OT CTETICHU
OKHCJICHHUS Kejle3a. XMMUYECKUE PEaKIlMu, JeKallie B OCHOBE MOJIyYEHHUs YyTryHa U
CTaJu.



OObmas xapakTepucTuka 371eMeHToB [V rpynmbl riaaBHONM MOATPYMIBI IEPHO-
JTUYECKON CUCTEMBI.

VYriepon, ero autoTporHbeie GopMbl. XUMHUYECKHE CBOMCTBA yriepoaa. Okcu-
nbl yriepoaa (I1) u (IV), ux xuMmudeckrue cBOWCTBA. YTOJbHAs KUCIOTA, €€ XUMUYe-
ckue cBorcTBa. CBOKCTBA COJIEW YTOJIBHOM KUCIIOTHI.

Kpemnuii. Ero ¢usnueckue u xummueckue cBorictBa. OKCUI KPEMHUS U KPEM-
HUEBAask KUCJOTA.

OO6mrast XapaKTEPUCTUKA SJIEMEHTOB V TPYMIIBI TIIABHON MOATPYIIBI TIEPHOU-
YECKOW CHCTEMBI.

A30T. Ero oCHOBHbIE (pU3HUYECKHE U XMMUYECKHE CBOWCTBA U BaKHEUIIUE CO-
enuHeHUS. OKCUIBI a30Ta M a30THAs KHUCIOTa. XHMHUYECKHE OCOOCHHOCTH a30THOU
KUCHOTHI. CONM a30THOM KUCIOTBHI.

AmMmuak. Peakiuu, yexamniye B OCHOBE €ro MPOMBIIIICHHOTO CUHTE3a, (hU3u-
yeckre U xumuueckue cpoiictBa. Coimm ammoHus. KauecTBeHHas peakiusi Ha HMOH
aMMOHWUS.

®ocdop. Ero amnorponueie Gopmbl, GU3NYECKHE U XUMUYECKHE CBOMCTBA.
Oxcug dpocdopa (V), pochopHast KUCIOTa U €€ COH.

OO0miast xapakTepUCTHKA 3JIEMEHTOB VI rpynmbl r1aBHOW MOATPYIIIBI MEPUO-
JIAYECKOU CUCTEMBI.

Kucnopon, ero ¢usnyeckue u XUMHUECKUE CBOMCTBA, ayioTponusi. CriocoObl
IIOJIy4YECHUS.

Cepa, ee usnueckue U XUMU4YECKre cBOCTBa. OCHOBHBIE (PU3UYECKUE U XU-
MHYECKHE CBOMCTBA CEPOBOAOPO/IA U OKCUJIOB CEPBHI.

CepHas kucnota, ee CBOMCTBA. XMMUYECKUE OCHOBBI MOJYYEHUSI CEPHOU KH-
CJIOTBI KOHTAKTHBIM criocooom. KauecTBeHHast peakiusi Ha Cyib(aT-HoH.

O6mras xapakrepuctuka 3eMenToB VII rpynmsl rmaBHOM MOArpyNIbl MEpUO-
nuyeckoil cuctembl. CpaBHEHHE UX XUMHYECKUX CBOMCTB. CO€IMHEHUS TAJIOTEHOB B
IIPUPOLE.

I'anorenoBogopobl. X cBOMCTBA U NTOIyYEHUE.

Bona, ee ¢pusnueckre u XuMHUYECKHUE CBOMCTBA (B3aUMOJICCTBUE C OKCUIAMU,
MeTaJlJIaMu, cosiMu). [ uapoau3 comnen.

KectrocTb Bosbl. CrIOCOOBI €€ YCTpaHEHHUS.

Paszoen 3. Opeanuueckas xumus

Teopust crpoeHust opranudeckux BemectB A.M. BytiepoBa. 3aBUCHMOCTh
CBOMCTB OPraHMYECKUX BEIIECTB OT UX CTpoeHus. Mzomepusi.

Teopusi XUMUYECKOTO CTPOEHHUSI OpraHudYeckux coequHennii A.M. bytieposa.
DJIEKTpOHHAsl MPUPOJA XMMHUYECKUX CBSI3€M B MOJIEKYJIaX OPraHUYECKUX COEIUHE-
HUM, CIIOCOOBI pa3pbiBa cBsizel. [IoHsATHE 0 CBOOOAHBIX pajuKalaXx.

NmenHble peakuuu B OpPraHMYECKOM XMMHUHA M HUX 3HadeHue. Peakunmn
A.M. bytneposa, H.H. 3ununa, H.J[. 3enunckoro, M.I'. Kyuepoga, I1I.A. Bropua.

3)



[Ipuponnsie ucrouHuku yriaeBoaopoaoB. Hedts, cmocoObl ee mepepaboTku
(meperoHka, KpeKMHT He(PTEPOTyKTOB).

OCHOBHBIE KJ1aCChl OPTaHUYECKUX COCTUHEHUN.

['eHeTnueckas CBSI3b MEXKIY KJIaCCaMU OPTaHUYECKUX COEAUHEHUM.

['omonorudyeckuid psii IpeneabHbIX YIIeBOJAOPOJIOB (AJIKAHOB), UX JIEKTPOH-
HOE U MPOCTPAHCTBEHHOE CTpoeHue, TUN rudpunuszanuu. Homenknarypa. dusnue-
CKHe U Xxumuueckue cBoiictra. [lomyuenue. [Ipumenenue.

Kap6unpr metamio. x nongydeHne u UCIOIb30BaHUE B OPTaHUUECKOM CHHTE-
3€.

Anxensl. Tun rubpuamsanuu, o- U n-cBsi3u. HomeHnkmarypa. ®Ousndeckue u
xuMudeckue cpouctra. [lonyuenue. [Ipumenenue.

Anxanuensl. OcobenHocty ux crpoenus. Homenknatypa. dusnueckue U Xu-
muudeckue csorictsa. [lonmyuenue. [Ipumenenue.

Anxunbl. OCOOEHHOCTH WX CTPOCHHs (TUI THOPHUIMU3AIUU, TPOWHASI CBSI3b).
Homenknatypa. @usnyeckue u xumudeckue cBorctsa. [lonyduenue. [Ipumenenue.

Peakunu nmonumepusanuu M MOJUMKOHAECHCAMU. VX MpakTHYECKOE MCIOJIB30-
BAaHME.

OOmue NOHATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, IO-
JIMMEp, DJIEMEHTAPHOE 3BEHO, CTENEeHb nosmmepusanuu. [onmmatunen. Ilpupoassiii u
CUHTETUYECKUN Kay4yK.

Cmuptel. Ctpoenne. Homenknarypa. dusndyeckue U XMMUYECKUE CBOMCTBA.
[Tonyuenue. [Ipumenenue. BomopoaHas cBsi3b U €€ BIUSHUE HA (PU3MUECKUE CBOUCT-
Ba CIIUPTOB.

Anpnerunel. Ctpoenne. HomeHnknatypa. @uznueckue 1 XUuMHYECKUE CBOMCT-
Ba. [lomyuenue. [Ipumenenue.

Kap6onossie kucnotsl. CtpoeHne kapOOKcUIbHOW rpymmbl. HomeHkmnaTypa.
duznueckue U xumudeckre ceouctpa. [lomyuenue. [Ipumenenue.

Apensl. DnekTpoHHOe cTpoeHue. HomeHnknarypa. @usndeckue 1 XuMU4eCKue
ceoiicta. [loyuenue. [Ipumenenne.

®enoi. CtpoeHue. B3anmHoe BiausiHuE aTOMOB B MoJieKyJie (heHona. XuMuye-
CKH€ CBOMCTBA B COMOCTABJICHUH CO CBOMCTBAMM aM(DPATHUECKUX CITUPTOB.

Hutpocoenunenus. dusznyeckue u xumudeckue corcrsa. llonyuenue. 1lpu-
MEHEHHUE.

XKupsl kak npencraButenu ciaokHbIX 3gupoB. Ctpoenue. [lomydenue mo peak-
1uu dreprudukanui. XuMHIECKHIE CBOMCTBRA.

I'moko3a. Ctpoenune. Xumuueckue cBoiictra. ['uapomnus.

Amunbl. Xumuueckue cBorctBa. [lonyuenue. [Ipumenenue.



I11. Kpurepnu oneHuBaHUs IK3aMEHALIMOHHBIX padoT

3amanus onenuBatorcs B 10, 15, 20 u 30 6amnoB. 3a KaKaplii TPaBUIHHBIA OT-
BET MPU PELICHUU 3a/I1aHHs YYACTHUK MOJIy4YaeT SKBUBAJIECHTHOE MPABUIBHOMY pelle-
HUIO KosnnyecTBO OaiioB. Mtorosas onenka (makcumyM 100 GanoB) onpenensercs
CYMMapHbIM KOJIMYECTBOM HAaOpaHHBIX 0ayuIOB 3a Ka)/10€ NPAaBWIBHO PEIICHHOE 3a-
JAHWE WJIM 3a €T0 4acTh, T.€. TO KaXIbIA MPAaBWIBHBINA MIPOMEKYTOUYHBIN PE3YJIbTAT
OLIEHUBAETCS HKBUBAJICHTHBIM KOJIMYECTBOM OalIOB.

IlepBoe 3agaHue: 3aKOHUYNUTH PEAKIMM OOMEHA U TMAPOJIN3a, YPABHEHUS peak-
Uil IPEICTaBUTh B MOJIEKYJISIPHOW M MOHHON (opmax — oneHuBaeTcs B 10 6an10B.
CHIXEHHE OLEHKH CIeAYyeT MPU HAJIUYUUA OIIMOOYHBIX MPOAYKTOB PEAKLMUH, MPH-
CYTCTBHM OIIMOOK IPU YPaBHUBAHMM PEAKLIMH, OTCYTCTBUUM MOHHOI'O YpaBHEHUS pe-
aKIuy, MpU OMIMOKAX B COCTaBICHUU MOHHOTO YPAaBHEHMsI pEaklUu, HallpUMep, MpU
IPEJICTaBICHUH CJa00ro AJIEKTPOJINTA WIA MajJOpaCTBOPUMOIrO BEIIECTBA B MOHHOU
dbopme.

Bropoe 3aiaHmne: 3aKOHYUTH U YPABHATH OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO
peaKiuIo, A1 peakuil, IPOTEKAOIMX B BOJHOM PacTBOpE, IPUBECTU COKPALIEHHOE
MOHHOE ypaBHEHHE peakunu — oneHuBaercs B 10 0anioB. CHIKEHHUE OLICHKH CIENy-
€T IPU HAJIUYHUH OLIMOOYHBIX MPOAYKTOB PEaKLUU, OTCYTCTBUU IPUMEHEHHUS METO1a
OanaHca 3JIEKTPOHOB WJIKM METOJa MOJypeakluid 11l ypaBHUBAHUsI, OTCYTCTBUM MOH-
HOU ()OpMBI ypaBHEHUS pEaKlu, IIPU OIMNOKaX B COCTABICHUH MOHHOTO ypaBHEHUs
peaKuuu.

Tperbe (mpakTUUeCKOE) 3aJJaHMe: COCTABUTH LIEMOYKY IMPEBPAILEHU HEeopra-
HUYECKHUX BEIIECTB — oleHuBaercs B 15 0amiaoB. Ilpu cocraBneHun 1enoyku mpe-
BpallleHUII pPEKOMEHAYeTCs NpPH ypaBHUBAHUU OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX
peakuuii IpUBOJIUTH OalaHC 3JEKTPOHOB, JJI PEAKIUM, MPOTEKAIOIIUX B BOAHBIX
pacTBOpax 3alKCHIBATh YPABHEHUE PEAKLMU B MOJEKYJISIPHOM M COKPAILlEHHOM MOH-
HOW popme. CHMKEHHE OLICHKHU CIIEIyeT NMPU HAIUYUHM OLIMOOYHBIX MPOJYKTOB pe-
aKIUU W/WIN TPOMEXYTOUHBIX HEM3BECTHBIX BEIECTB, HAMMCAHUS OIIMOOYHBIX WU
HEBO3MOXKHBIX peakluil, Mpu OlIMOKax B ypaBHUBAHMU peakUuil, MPU OTCYTCTBUU
MOHHOU (OpMBI peakuuu Wind OanaHca 3JeKTPOHOB. CHUKEHUE OLEHKH CIEIYeT 3a
YaCTUYHOE BBITIOJIHEHUE 3a/1aHMUS.

YerBépToe (MpakTUUECKOE) 3a/laHUe: COCTABUTH LIETIOUKY MPEBpAIICHU Op-
raHUYECKUX COCAMHEHUN — olleHHBaeTcs B 15 0aioB. IIpu cocTaBieHUU 1EMOYKU
NpPEBPAILCHUI CIEAyeT yKa3aTh YCJIOBHS NPOBEIACHUS PEAKLUUHU, a CaMy PEAKLHIO
ypaBHATb. CHM)KEHUE OLIEHKH CIEAYeT MPU HAIMYUU OIIMOOYHBIX MPOIYKTOB peakx-
YU W/WIA TPOMEKYTOYHBIX HEU3BECTHBIX BEILECTB, HATMCAHMS OLIMOOYHBIX HIIU
HEBO3MOYKHBIX PEaKIMi, MPU OIMOKAX B YPABHUBAHUM PEAKIIM, 32 YACTUYHOE BbI-
MOJIHEHUE 3a/IaHUS.



IIsaToe 3aganue: pemuTh 3a1a4y, TPEOYIONYI0O YMEHUN U HABBIKOB BBITIOJTHE-
HUS PacyeTOB M0 XUMUYECKUM (HOpMyJiaM M ypaBHEHUSIM PEaKIUH, 3SHAHUN XUMUYe-
CKHUX CBOWCTB JIEMEHTOB M MX coeauHeHn — onieHnBaeTcs B 20 6annoB. CHIKeHHE
OLICHKH CJIEAYET MPHU HAJTUYUK HETMOJHOTO MM HEKOPPEKTHOTO PEIIEeHUs, IPU OIIHO-
KaX B pacu€THBIX (QopMyliax U caMHX pacu€rax, MPU HEBEPHOM NMPUMEHEHUU ypaB-
HEHUM, 3aKOHOB U 3aKOHOMEPHOCTEH.

IlecToe 3a1aHmne: pelIuTh 3a/1a4y, TpeOYIOUIYI0 YMEHUN 1 HABBIKOB MpPOBE/Ie-
HUS PacyeTOB M0 XUMUYECKUM (HOpMyJiaM M YpaBHEHHUSM PEaKINH, 3SHAHUN XUMHUIe-
CKHMX CBOICTB M CIIOCOOOB MOJyY€HHUSI OCHOBHBIX KJIACCOB OPraHUYECKUX U Heopra-
HUYECKUX COCIMHCHHM, HABBIKOB OOpAICHUS C PA3TUIHBIMHA CIIOCOOAMH BBIPAKCHUS
COCTaBa BEILIECTB, UX CMecel, pacTBOpoB — orieHuBaeTcs B 30 GasnoB. CHIKEHUE
OLICHKH CJIEAYET MPU HAJTUYUKU HETMOJHOTO MM HEKOPPEKTHOTO PEIIeHUs, IPU OIIHO-
KaX B pacu€THBIX (opMyliax U caMHX pacu€rax, MPU HEBEPHOM NMPUMEHEHUU ypaB-
HEHHI, 3aKOHOB 1 3aKOHOMEPHOCTEM.

V. MeTouuqecm/Ie YKa3aHud 110 MOATOTOBKE U BBINNOJTHECHUIO
BCTYIIUTEJIBbHOI'O UCIIBITAHUSA

VYpaBHeHUs peakiuil 0OMeHa WM THAPOJIH3a HEOOXOAUMMO 3alHCcaTh B MOJIe-
KYJISIPHOW M COKpaII€HHON HOHHOU (popMme.

OKHCANTENEHO-BOCCTAHOBUTEIBHYIO PEaKLUi0 TpeOyeTcs 3aKOHYUTh U ypaB-
HSATb, YKa3aTh IIPOLIECCHI OKUCIIEHUS! U BOCCTAHOBIICHUS, OKUCIIUTENb U BOCCTAHOBU-
Tenb. [Ipyu ypaBHHBAaHMU HCIIOJIB30BATh METOJ 3JEKTPOHHOrO OajaHca WM METOJ
nosty-peakiuii. Eciiu peakuusi NpoTeKkaeT B BOAHOM PacTBOpPE, TO COCTABUThH COKpa-
IEHHOE UOHHOE YPaBHEHUE.

[Ipu cocTaBieHUM LENOYKH XUMHUYECKUX MPEBPAIICHUI HEOPraHMYECKUX Be-
HIECTB PEAKIMHU JOJDKHBI OBITh ypaBHEHbI. Peakuuu, mpoTekarolyre B BOAHOM pac-
TBOPE, 3aMHUCHIBAIOT B MOJICKYJISIPHOW U COKpanéHHOM noHHOU dopme. OKUCTUTEb-
HO-BOCCTAaHOBUTEJbHBIE PEAKIMHM YpPaBHUBAIOT C MPUMEHEHHEM MeTojaa OanaHca
JIEKTPOHOB WJIM METOJA MOJy-peakuuid. ECIM OKMCIMTENTbHO-BOCCTAHOBUTEIIBHAS
peakuys NpOTEKAaeT B BOJHOM PACTBOPE, TO YPAaBHEHHME PEAKLMM MPEJCTABISIOT B
MOJIEKYJIIPHON M COKpaméHHOW HOHHON (opme. IIpu HEOOXOIUMOCTH COCTaB CO-
€IMHEHUI YCTaHABIIMBAIOT pacu€ToM 1o (hopmyJie BELECTBA.

[Ipu cocTaBieHUU LENOYKM XUMHUYECKMX MPEBPAIICHUNA OPraHMYECKUX Be-
IIECTB PEAKIMU CIEAYET YPaBHATh, a TAK)KE MTOKa3aTh YCIOBHS MPOBEACHUS MPOIIEC-
COB (TeMIieparypa, KaTaau3aTop U T.1.).

[Ipu cocTraBineHUM LENOYEK MO OPraHUYECKOW M HEOPTaHUYECKOM XUMUHU C He-
U3BECTHBIMH KOMIIOHEHTaMH HEOOXOIUMO Ha3BaTh MOJIyYE€HHbIE COSAMHEHUS 110 CUC-
TEMaTUYECKOW HOMEHKJIATYpe.

Pemenue 3a1a4 JOKHO COMPOBOXKAATHCS MPEICTABICHUEM PEAKIUU XUMUY e-
CKOT'O MPOIECCa, OTMCAHHOTO B YCJIOBUU, 0OOCHOBAHHBIMU MEPEX0JIaMU MEXIY JIEi-
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CTBUSIMH, CChUIKAMU Ha 3aKOHBI U MpaBuia. Bce moydyeHHbIE pacueTHbBIE BEIUYUHBI
JOJDKHBI OBITh YKa3aHbl C €IWHUIIAMHA U3MEpeHH. TOYHOCTh pacuéra — J0 COTHIX
JTOJIEH.

IIpumep 3K3aMeHANMOHHOT0 OMJIETA C PeLlIeHUSIMU 3aIaHU I
3ananue 1 (10 6annoe)

3aKOHYUTHh U YPaBHATH peaKIUu OOMEHa W THIPOJiM3a. YPAaBHEHUS PEaKIMM
MPEAICTaBUTh B MOJICKYJISIPHOM U HOHHOU (popMme.

a) (ZnOH),SO, + H,SO, = ...
0) Cu(NO3), + H,O = ...

B) CuSO,+KOH = ...

r) Li,S + H,0 =

Pemenne
a) Peaxyus oomena

(ZnOH)QSO4 + H,S0O, = 2ZnS0O, + 2H,0

[Ipu cocTaBieHNM WOHHOTO YpaBHECHHs MPUHUMAIOT BO BHUMAHHWE, YTO CYJIb-
dat ruapokconunka (ZnNOH),SO,, kak OOJBIIMHCTBO OCHOBHBIX COJICH IBETHBIX Me-
TaJUIOB, SIBIIICTCS MAJIOPACTBOPUMBIM COCTMHEHUEM:

(ZnOH),SO, + H* = 2Zn** + SO, + 2H,0.

0) Peaxyus euoponusa
Hutpar meau (1) sBisercs conpio ¢1aboro OCHOBaHHS, CJI€I0BATEIbHO, TH/I-
poJi3 UAET 1O KATHUOHY 110 TIEPBOH (B OOBIYHBIX YCIIOBUSX) CTYIICHU:

Cu(NOs), + H,0 = (CuOH)NO; + HNO;
Cu? + H,0 = CuOH" + H*.

O6pa3zoBaHue KaTHUOHOB BOJOPOJia (a30THOM KUCIIOTHI) MPUBOJIUT K KHUCIIOU
cpelle pacTBopa.
8) Peaxyus obmena

CuSO, + 2KOH = Cu(OH), + K,SO,

HpI/I COCTaBJICHUH MOHHOTI'O YpaBHCHHA ITPUHUMAIOT BO BHUMAHUC, YTO THAPO-
KCUa ME€IU ABJIACTCA cJ1a0BIM U MaJIopaCTBOPUMBIM OCHOBAaHUEM:

Cu?* + 20H = Cu(OH),



2) Peaxyus euoponusa

Cynbdun nutust sBASIETCS COJBIO CJIa0OW CEepOBOIOPOAHON KHUCIOTHI, THAPO-
JIM3 UJIET TI0 AHUOHY (KUCIOTHOMY OCTATKy) MO NEPBOM (B OOBIYHBIX YCIOBHSX) CTY-
HEHU:

Li,S + H,O = LiHS + LiOH
S* + H,0 = HS + OH.

OO6pazoBaHue aHUOHOB TUJPOKCHIIA (THAPOKCU/IA JTUTHUS) TPUBOJUT K IIIE€TIOY-
HOU CpeJie pacTBOpa.

3apanmne 2 (10 6ann06)

3aKOHYHTH M YPABHATH OKUCIUTEIHLHO-BOCCTAHOBUTEIBHYIO peakiuio KMNnO,
+ FeSO, + H,SO4 = MnSO, + ... Tlpu ypaBHMBaHUHM pEaKIMK HCIIOIH30BATH METO/T
OaslaHca 3JIEKTPOHOB WJIM METOJI Moy-peakiuii. Jljia peakiuu, mpoTeKaroieil B BoI-
HOM PacTBOPE, COCTABUTh COKPAIIEHHOE HOHHOE YpaBHEHUE

Pemenne

1. OnpenensoT 3IEMEHThI, KOTOpbIE OYJIyT MEHATh CTEIEHb OKUCICHUS U OTI-
PENCISIOT OKUCITUTENb U BOCCTAHOBUTENh: CTEIICHN OKUCICHUS U3MEHSIOTCS Y Map-
rauma Mn*" (oxuciurens) u xenesa Fe*? (BoccranHoBHTEIB).

2. YCcTaHaBIWBAIOT MpeAriojaracMble IPOAYKTHI peakiuu. [lomumo cynbdara
Maprasia, oopasyercs cyinbdar xenesa (I11) u Boxa:

KMnO, + FeSO, + H,SO, = MnSQO, + Feg(SO4)3 + H,0

3. CocTaBistoT OalaHC ICKTPOHOB, TC CPa3y YPABHUBAKOT KEIE30

5 2Fe* -2 &= 2Fe* BOCCTAHOBUTEJB/OKHUCIICHUE
2Mn*" + 10Fe* = 2Mn** + 10Fe**

2 | Mn* +5¢é=Mn* OKHCJINTEIL/BOCCTAHOBIICHHE

WM UCHOJIB3YIOT METOJI MOIY-pEaKkiuid, T1€ aBTOMaTUYECKH IMOTYyYarOT COKpaIEH-
HOE MOHHOE YpaBHEHUE PEAKIIUU:

2 |*"MnO; +5¢é+8H" = Mn* + 4 H,0

5 | 2Fe®-2¢é=2Fe*
2MnO, + 10Fe** + 16H*= 2Mn** + 10Fe**

4. PaccTaBisItoT NoJiydeHHbIe KOA()(PUIIMEHTHI B JIEBYIO M MPABYIO YaCTH ypaB-
HEHMUS:

2KMnO, + 10FeSO, + 8H,S0, = 2MnSQO, + 5F€2(SO4)3 + 8H,0.

5. IIpu ncnosp30BaHMK MeToJa OajaHca AIEKTPOHOB MOJIEKYJSIPHYIO (hopmy
peaKIMK TONOJHAIOT COKPAIEHHBIM HOHHBIM YPAaBHEHHEM:

10



2MnO, + 10Fe** + 16H*= 2Mn*" + 10Fe*".

3ananue 3 (15 oannoe)

OCHOBBIBasICh Ha CBOMCTBAX 3JIEMEHTOB M KJIACCOB HEOPTAHUYECKUX COEIUHE-
HU, COCTaBbTE LIETIOUYKY XUMHUYECKUX MPEBPAIICHUN C HEU3BECTHBIMA KOMIIOHEHTA-
mu. Bce peakiun qomKHBI OBITh ypaBHEHBI. Peakiinu, nmpoTekaromue B BOJHOM pac-
TBOPE, 3aMKUCHIBAIOT B MOJICKYJISIPHOM U COKpaII€HHON noHHOHN popme. OKucIuTenb-
HO-BOCCTAHOBHUTEJIbHBIE PEAKIUU YpPAaBHUBAIOT C IMPUMEHEHHEM METoJa OasiaHca
AIEKTPOHOB MJIM METOJA MOJIy-PEaKIIHiA.

Ha npoctoe BemecTBo A MoaeHCTBOBAIN U30BITKOM KPEMKON COJISTHOM KUCIIO-
ThI Y MOJYYHJIA XJIOPUJ KEJIE3a C MacCOBOU nojen xjopa 65,54 %, KoTopslil BoccTa-
HOBWJIM METAJUIMYECKUM LIMHKOM JI0 MPOCTOrO BellecTBa A, Ha KOTOPOE 3aTeM IO-
JIEWCTBOBAJIM KOHIICHTPUPOBAHHON CEpHOM KUCIOTOU U moryuuiu coib B u raz D. K
pactBopy cosii B mpubaBuiiv n30BITOK THAPOKCUIA HATPUSI U MOTYUUIIA BElIeCcTBO E
Oyporo uBeta. ['a3 D npomnycTiiin yepe3 pacTBOp rMAPOKCUAA KAJIbLHS B MPUCYTCT-
BuU kuciopoja. [lonyuunu 6enoe BemectBo F, nucrnonb3yeMoe B CTPOUTEIBCTBE.

A HCI FeClx 7N A H>SO4 (x) \[ B NaOH y3651rox NS
= 65,54 % f f Ca(OH) 2,02
wc| ! 0 Draz > F
Pemenne

1. BeiBoa opmyniel xsopuaa xenesa. [ 3Toro npuHUMaroT Maccy CoeauHe-
Hus 3a 100 r — 100 %:

MC| = oC| =65,54T;

m =100T-100% =>

BeIaucasioT KoJIM4ecTBO BCIICCTBA KAXKAO0I'0 5JICMCHTA.

mFe 34,46 mC| _ 65,54
M Fe 56 Mcl 355

=1,85 moe

NFe = =0,62 Mo NC| =

CooTHOCAT MEXTy COOOM KOJIMUECTBO BEIIECTBA AJIEMEHTOB:

NFe:NnC| =0,62:1,85=1:298~1:3

ciieoBareiibHo, (hopMyia ximopunaa sxkenesa FeCls.
BemectBo A — #xeJie30.

2. 2Fe + 6HCI = 2FeCl; + 3H;

2 Fe’-3e=Fe* BOCCTAHOBUTEJIL/OKUCIICHUE
3 2H"+2&=H, OKHCJINTEIH/BOCCTAHOBIIEHNE
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‘ 2Fe’ + 6H" = 2Fe® + 3H, COKpaIllEHHOE NOHHOE YpaBHEHUE

3. FeCl; + Zn =Fe + ZnCl,

3+ — _ A0
2 ‘ Fe" +3e=Fe OKHUCJIUTEIIL/BOCCTAHOBJIEHUE

3

0 — 2
Zn°-2e&=27Zn"" BOCCTAHOBUTEIIL/OKUCIIECHUE

‘ 2Fe®* +3Zn = 2Fe’ + 3Zn**  coxpareHHOE HOHHOE ypaBHEHHE
4. 2Fe + 6H,S0O, ) = Fez(SO4)3 + 35S0, + 6H,0

0 - 3+
1|2Fe"-6¢e=2Fe BOCCTAHOBUTEJIb/OKUCIICHUE

3

+GSO42' +2 &+ 4H"= S0, + 2H,0 OKHCJINTENIL/BOCCTAHOBICHUE
’ 2Fe’ + 350,% + 12H" = 2Fe** + 350, + 6H,0  coxpaleHHOE HOHHOE ypaBHEHHE

BemiectBo B — cynbdar xenesa (111); raz D — okcun cepsi (1V).

5. Fez(SO4)3 + NaOH = Fe(OH)3 + Na,SO,,

COKpalllcHHOC HOHHOC YPaBHCHHC.

Fe* + 30H = Fe(OH);

BemectBo E — runpokceunn sxenesa (I11).

I'unpoxcun xenesa (111) obnamaer mpenMyniecCTBEHHO OCHOBHBIMHU CBOMCTBa-
MU. AMQoTepHbIe CBOICTBA MPOSIBISIIOTCS TOJBKO MPHU CIUIABJIEHUU CO LIEI0YaMHU
npu remmneparype 6osee 900 °C.

6. [1pu B3aumoserictBun okcuaa cepsl (1V) ¢ ruApoKCHIOM Kalblvs B IPUCYT-
CTBUHU KHCIIOPOJa KaK OKUCIIUTENS 00paszyeTcs cynbdaT KaabIus — BemecTBo F.

250, + O, + 2Ca(0OH), = 2CaS0O, + 2H,0

2 **S0O, - 2 & +40H = **SO,” + 2H,0  BOCCTAaHOBHTEINB/OKHCICHNUE
1 0,° + 4 &+ 2H,0 = 40H OKHCJIUTEIL/BOCCTAHOBJICHUE

‘ 250, + 0, + 40H = 250,% + 2H,0 COKpaIlleHHOE€ HOHHOE YpaBHECHUE
3apanue 4 (15 6anno6)

CocTaBuTh LEMOYKY XUMUUYECKUX MPEBPAIICHUN OPTraHUYECKUX BEIIECTB:

C2Hg —H2 > A HCI >B Na >C — IuBHHIIT
I H20
D
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Peakuuu cnenyer ypaBHSTh, a TaKKe I10KA3aTh yCIOBUS MPOBEAEHUS IPOLIEC-
cOB (Temneparypa, Karaau3aTop U T.[.), BEIIECTBA HAa3BaTh 10 CHCTEMATHYECKOU HO-
MEHKJIATYpE.

Pemmenne
1. CH3;-CH; — K&, CH,=CH, + H,

C2H6 — 9TaH, BCIICCTBO A - OTHUICH,; pCaKIUA ACTUAPUPOBAHNA STaHaA.

2. CH,=CH, + HCI = CH3-CH,CI
BemecTBo B — xsopaTaH; peakius ruAporaloreHUpOBaAHMS.
3. CH,=CH, + H,0 — 2Tk, CH,-CH,OH

BemectBo D — aTanoi; peakius ruapaTaiuu.

4. 2CH3-CH,CI + 2Na = CH3-CH,-CH,-CH; + 2NaCl

BemectBo C — O6yTtan; peakuus Bropua.

5. CHy-CHy-CH,-CH; —%8=51293 , CH,=CH-CH=CH, + 2H.

JuBuann — 1,3-0yTanueH; peakius 1eTHAPUPOBAHUS.
3apanme 5 (20 6an106)

N3 stunoBoro crimpta maccoit 18,4 r mo metony Jlebenera momyuwnnu 4,0 1 1u-
BUHWJIA, U3MEPEHHBIX MPU HOPMAJBHBIX YCIOBHUSX. BBUUCINTE OOBEMHYIO OO
BBIXO0/1a IUBUHUJIA.

Pemienne

1. ITpouecc nonyuyenus OyraaueHa-1,3 u3 3TUII0BOTO crupTa 1o meroxay Jlede-
nesa unet no peakuuu 2CH;-CH,-OH = CH,=CH-CH=CH, + 2H,0 + H..

2. KonnyecTBO BelecTBa 3TaHOJIa, BCTYIUBIIETO B PEAKIIUIO

MC2HeO _ 18,4

NCoHgO = =0,4 moib

3. Ilo peakiuu [1]:
nC4H6 =1/2- nC2H60 =0,5-0,4=0,2 Mo

4. O6bEM TapoB JUBUHWIIA TTPU H.Y.:

T _ . _ . —
VC4H6 =NCygHg VM =0,2-22,4=4,48 n

5. O0BEMHAs 0J1 BBIXOJIa TPOIYKTA!
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v 1P
PC4Hg = % -100% = j’—jg .100=89,3 %

C4Hg ’

3ananue 6 (30 6annos)

JlabopanT omycTmin MaprafneByio miacTuaky B 300 T 20 %-ro pacTBopa HUT-
paTa IIMHKAa W BBIICPKUBAJI JO TEX NOp, NOKAa €€ Macca He yBenuuunack Ha 2,0 T.
[1nacTUHKY M3BJIEKJIM, & OCTABIIMIICS PACTBOP aKKYpPAaTHO CIHWIIM B KOJIOY U JOOABUIN
K HeMy 150 1 HachIIIEHHOTO pacTBopa cysbduaa HaTpus. Beraucnure MmaccoByro J10-
10 cynb(ua HATPUS B UTOTOBOM PAaCTBOpE. YUTUTE, YTO B YCIOBUSIX IKCIIEPUMEHTA
pacTBOPUMOCTH Cylbduaa Hatpus paBHa 26 T Ha 100 T BobI.
Pemenne:
1. Tlocne Toro, Kak B pacTBOp OMYCTHWJIM IUIACTUHKY, Hayanach peakius (1):
Zn(NQ,), + Mn=Mn(NQ,), +Zn (1)
2. OnpenenyiM KOJMYECTBO COJIEH B UCXOJHOM pacTBOpE:
m(Zn(NOs),) = m(pactBopa) - ®w(Zn(NO3),) =300- 0,2=60,0T
n(Zn(NO3),) =m: M =60 : 189 = 0,317 moib
3. Ilyctp B pe3ynbprare B3aMMOJEHCTBUS C TJIACTUHKOMN BBIIETMIOCH X MOJIb
Zn, cienoBatensHo, X MoJib Mn nepenuio B pacTBop.
n(Zn) =n(Mn) = X MOJIb
m(Mn) =n - M = 55x
m(Zn) =n - M = 65x
Am(mnactuabl) = m(Zn) —m(Mn) =x - 65-x-55=2,0
x = 0,20 mob
4. Tlomyuyaem:
N(Mn(NOg),)nepenwio B pactBop = x = 0,20 MoJIb
n(Zn(NOgz),)npopearuposano = X = 0,20 MoJib
n(Zn(NOgz),)octamocs = 0,317 — 0,2 = 0,117 moinb
5. OcraBmImiicss HUTPAT IIMHKA U HUTPAT MapTaHIla pearupyroT Mo peakiusm 2
u 3:
Zn(NG;), + Na,S =ZnS +2NaNQO, (2)
Mn(NO;), + Na,S = MnS +2NaNO, (3)
6. [lo ycioBuio 3ajauu pacTBOPUMOCTh Cylbpuaa HaTtpus paBHa 26 1/100 r
BOJIbI, CJIEI0BATEILHO:
26 1 Na,S — 126 1 pactBOpa (HACHIIIEHHBIA PACTBOP)
y T Na,S — 150 r pactBopa (pacTBop U3 3a/1a4H)
y=3095r
n(Na,S)ucxoausriii pactBop =m : M = 30,95 : 78 = 0,397 mob
7. PaccuntaeMm Maccy octaBiierocs cyiabhuia HaTpusl.
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n(Na,S)morpaueno Ha HuTpar nuaka = N(ZN(NO3),)oct. = 0,117 mMomb

n(Na,S) norpaueno va Hutpart mapranma = N(Mn(NQO3),) = 0,2 mob

n(Na,S)ocranocsk B pactBope = 0,397 — 0,2 - 0,117 = 0,08 MmoiH

m(NazS)octanock B pactBope =n- M =0,08 - 78 = 6,24 r

8. Macca BCXOIHOTO pacTBOpa HHUTpaTa IIMHKA BO3pOCia 3a cueT JA00aBJICH-
HOTO pacTBOpa Cyiab(duaa HATPUs U YMECHBIINIIACH 3a CUET OCAIKOB CYJIb(HIa IUHKA,
MapraHiia ¥ MeTajia, OCEBIIEro Ha IJIaCTHHE:

Am(mnactunbl) = 2,0 T

m(ZnS)=n-M=0,117-97=1135r

m(MnS)=n-M=02-87=174r

m(Na,S)pactBopa =150 T

m(pactBopa)utoroas = 300 — 2,0 + 150,0 - 11,35-17,4=41925

®(Na,S)B utoroBom pactsope = 6,24 : 419,25 - 100% = 1,49%

OTBet: MaccoBas 1015 cyab(duia HaTpusi B UTOroBoM pactrope — 1,49 %.
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