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OcHOBHBIE 110JI0KEHHUS IPOTPAMMBI

[IporpamMma BCTYNMUTENBHOTO UCIIBITAHUS YTBEPKJICHA Ha 3acelaHuu Kadeapbl
dusnyeckoi xumun (poTokoa Ne 3 ot «03» oktsa0ps 2023 r.)

|. Conep:kanue, cTpykTypa u (popma npoBegeHnsi BCTYNIUTEIbHOT O
UCHBITAHUSA

Oo0mme cBeeHus

BerymuTtenbHOE HCTIBITAHUE IO XUMUU OXBAaTBIBAET BCE PA3Ciibl XUMHH, Tpe-
TYCMOTpPEHHBIC 00pa30BaTeILHON MPOTpaMMOl CpeHero obmero oOpa3oBaHUS CO-
riiacHo deepaabHOMY TOCYAapPCTBEHHOMY 00pa30BaTeIbHOMY CTaHJIAPTY CPEIHETO
obmrero obpaszoBanus (npuka3z Munoopaayku Poccun ot 17.05.2012 Ne 413 B penak-
1uu ot 27.12.2023 1.).

OcHOBHOE BHMMaHKE Ha 3K3aMCHE 10 XUMHUHU OyJeT 00palieHo Ha TOHMMaHHUE
CYTH SIBJICHWH, YMCHHUE TOJIb30BAThCS MEPUOJIHUCCKON CHCTEMOW 3JIEMEHTOB U CBSI-
3bIBaTh XUMHUYECKHE CBOMCTBA 3JICMCHTOB U X COCIMHCHUMN C MOJI0KCHHUEM B TIEPHO-
audeckoi Tabmuie. HeoOXoaumMo 3HATh COBPEMEHHYH) HOMEHKIIATYPY, MPHHITUIIBI
KJIaccu(UKaIMM HEOPraHMUECKUX U OPraHUYECKUX COCTUHEHUHN, OCHOBHBIC TTOHSITHS
M 3aKOHBI XMMHUHU, CBOMCTBA AJIIEMEHTOB U WX COEIUHEHUH, YMETh MPOU3BOJAUTH pac-
YETHI TI0 YPABHEHUSIM XMMHUYECKUX peakiuil U GpopmMysiaM XUMUYECKUX COETUHECHUIM
C MPUMEHEHNEM TOHIATHI «MaccoBasi IOJIs», «MOJISIpHAs I0JIs», «MOJISpHasi KOHIICH-

TpaLHs.
CTpyKTypa 3K3aMeHAMOHHOI0 OujIeTa

CtpykTypa Bcex OUJIETOB OJMHAKOBA. DK3aMEHAIMOHHBIA OWJIET CONEPKHUT 6
3aJIaHUH.

1. YpaBHeHus peaxiuii 0OMeHa U THAPOIIH3A.

2. OKHCIIUTETFHO-BOCCTAHOBUTENbHASL PEAKITUS, KOTOPYIO HEOOXOAMMO 3aKOH-
YUTh U YPABHATb.

3. [IpakTrueckoe 3aaHUE MO CBOMCTBAM 3JIEMEHTOB M KJIACCOB HEOpraHW4Ye-
CKMX COCMHEHUH - LETIOYKAa XUMHYECKUX PEAKIIUI C HEU3BECTHBIMU KOMIIOHEHTaMH.

4. TlpakTryeckoe 3aJaHre MO CBOMCTBAM OPTaHUYECKUX COCTMHEHUM (LIeToYKa
MPEBPAICHUI ) - IEMTOYKAa XUMUYECKUX PEAKINI C HEM3BECTHBIMU KOMIIOHEHTAMH.

5. 3agada u3 Kypca oOmel 1 HEOPraHUYECKON XUMUHU, PEIICHUE KOTOPOil Tpe-
OyeT yMeHUI TIPOBEICHUS PACUYETOB MO XUMUYECKUM (opMyliaMm U ypaBHEHUSM pe-
AKI[MH1, 3HAHUN XUMHUYECKUX CBOMCTB JIEMEHTOB U UX COCIMHEHUM.

6. 3amaua u3 Kypca oOIIel 1 HEOPraHUIECKON XUMUH, PEIIeHne KOTOPOU Tpe-
OyeT yMEHMI MPOBEJEHUS PACUETOB MO0 XUMHUYECKUM (PopMmysiaM U YpaBHEHUSIM pe-
aKIIMM, 3HAHUI XUMUYECKUX CBOMCTB U CIIOCOOOB MOJTYyUYEHHUS] OCHOBHBIX KJIACCOB OP-
TAaHUYECKUX COCIMHEHHM.



(I)opMa NMPOBEACHUS BCTYIIUTEJIbHOI0 MCIIBITAHUA

PaboTa BBINOIHSAETCS NMUCBMEHHO B TEUEHHE TPEX ACTPOHOMHMUYECKHX YacoB
(180 munyT).

Bce HeoOxonuMble BCIIOMOTaTeIbHbIE MaTepuaibl: MEPUOJUYECKAs] CHUCTEMaA
AJIEMEHTOB, Ta0JIUIa PACTBOPUMOCTU COEAMHEHUH, TaOINIIa CTAHAAPTHBIX 3JEKTPO -
HBIX MMOTEHIHUANOB (Pl aKTUBHOCTH METAJJIOB), TaOJIMIIA 3JEKTPOOTPULATENHLHOCTH
MPEeNOCTaBIAI0TCS. YepHOBUK 3K3aMEHAIMOHHOW pPabOThl MPOBEPKE HE MOJJICHKMT.
DK3aMeHalMOHHBIN OmieT cofepkut 6 3aganuil. 3aganue | — 3aKOHYUTH U YPaBHSATH
peakuuu oOMeHa W THAPOJIN3A; 33aJlaHue 2 — 3aKOHYUTh M YPaBHATh OKUCIHMTEIbHO-
BOCCTAaHOBHUTEJIbHYIO PEAKIIUIO; 3aJaHusl 3 U 4 — LIETNOYKU MpEeBpaIleHUil opraHuye-
CKHX WJIM HEOPraHWYECKUX BEUIECTB; 3a/1aHus 5 U 6 — 3a1auun.

CrtpykTypa Bcex OMiIeToB 0JJuHaKoBa. 3aj1anus oueHnuBatotrcs B 10, 15, 20 u 30
O0ayToB. 3a KaXKJblii MPAaBUJIBHBINA OTBET MPU PEUICHUH 33JaHUSl YYACTHHUK MOJIydaeT
HKBUBAJICHTHOE MPaBUIBHOMY pEHICHUIO0 KojudyecTBO OamioB. Mroromas oienka
(makcumym 100 GansioB) ompeaenseTcs CyMMAapHbIM KOJIMYECTBOM HAaOpaHHBIX Oaj-
JIOB 3a Ka)KJ10€ NPaBUWJIbHO PELICHHOE 3aJJaHUE UJIU 32 €0 YacTh.

Hanpumep, ecnu 3agaua win Henoyka XUMUYECKUX PEaKLUi BBIMOIHEHA Yac-
THUYHO: MPaBWIbHO COCTABJIEHO YPaBHEHHME XMMUYECKOM pEaKIUM WJIM TOYHO ycTa-
HOBJIEHO KOJMYECTBO BEILECTBA, TO KAXJbIH MPAaBUIbHBIA IPOMEXKYTOUHBIN PE3yiib-
TaT OLICHUBAETCS SKBUBAJIEHTHBIM KOJIMYECTBOM OaJlIOB.

I1. Pa3nesibl iMCOMILIMHBI M TEMbI, pACCMATPHBaeMble B X0/1e
BCTYNHUTEJIbHBIX HCTIBITAHUI

Pazoen 1. Obwas xumus

ATOMHO-MONEKYIsIpHOE yueHue. ATtoMbl. Monekynbl. Mok — eIMHUIA KO-
YECTBa BEILIECTBA.

CoBpeMeHHOE TpeACTaBIECHUE O CTpoeHUW atoma. CTpOeHHEe 3JIEKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB IEPHUOUIECKON CUCTEMBI. V30TOTIHI.

[lepponnuecknii  3aKOH M IEPUOJMYECKAsT  CHCTEMA  JIJIEMEHTOB
J.W. Menneneesa. Vx 3HaueHne 17151 pa3BUTHS XUMUH, QU3UKU U TEXHOJIOTHH.

BanentHocTs amemMenToB. O0BSICHEHNE BAJICHTHOCTH C TOYKH 3PEHUST YICHHSI O
cTpoeHnu atoma. [IoHsITHE O CTENEHN OKUCIICHUS.

KoBasnienTHast cBA3b. THIBI KOBaJICHTHOW CBA3H, TPUMEPHI.

Xumuueckne GopmyIibl, uX rpaguaeckoe n300pakeHue.

Knaccudukanus XuMUUYECKUX pEaKIUi: COEAUHEHUSI, Pa3JIOKEHUs, 3aMellle-
HMS, OOMEHA.

TennoBoit 3PHeKT XUMUYECKUX peakuil. DH/I0- U IK30TEPMUUYECKHUE MpeBpa-
menus. [Ipumepsr.

OKuCIUTENbHO-BOCCTAHOBUTEINIbHBIE peaki. OKUCIUTEID U BOCCTAHOBUTEI.
YpaBHUBaHNE OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIUMN.
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O6paTUMOCTh XUMUYECKUX peakiuii. XUMHUYECKOE PABHOBECUE U YCIIOBUS €T0
CMEIIECHUS.

CxopocTh xumuueckon peakuuu. OakTopel, BIUSIONIME HA CKOPOCTh PEAKIINH:
MpUPOJA PEArupyrolnX BEIIECTB, KOHIEHTpalLMs, Temneparypa. Kartanus u karanu-
3aTOPBL.

3akon ABoraapo. CneacTBus U3 3akoHa ABorajpo (4uciio ABoraapo, OTHOCH-
TeJIbHas INIOTHOCTh 'a30B, MOJIIPHBINA 00BEM).

PactBopel. PacTBOpMMOCTH BeniecTB. 3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB
OT MX NPUPOJbI, TEMIEPATyphl U AaBiieHUs. HachlllleHHbIE U HEHACHIILIEHHBIE pac-
TBOPBI. YUUCIEHHOE BBIPAXKEHUE KOHLIEHTPAIMUA PACTBOPOB.

Knaccuduxanus oxcumoB. OCHOBHBIE CIOCOOBI TMOJYYCHHS M XUMHYECKHUE
CBOIWCTBA OKCHU/IOB.

OcnoBanus. Ix tunel. OCHOBHbIE XMMUUYECKHE CBOMCTBA W monydeHue. Oco-
O0enHocTH menodeil. Heopranwdyeckue U opraHMuecKue OCHOBAaHMsSI, UX CTPOCHHE W
CBOMCTBA.

CgolicTBa KUCIOT, OCHOBaHUM, COJIEM COTJIAaCHO TE€OPUHU DJICKTPOIUTHUUECKON
nuccoranuu. CUibHbIE U c1a0bie 3JeKTPOoauThl. CTENeHb UCCOIHAIUY.

Kucnotel. Ux o6miue cBolicTBa U CIOCOOBI MojydeHus. Peakius HerTpanu3a-
1107058

Conu, ux xnaccudukanus. OCHOBHbIE XMMHYECKHE CBOMCTBA M CIOCOOBI MO-
JTy4EHHSI.

DNEeKTpOoau3 BOJHBIX PACTBOPOB M paciuiaBoB cojei. IIporeccel, nporekaro-
[IME y KaTo/la U aHO[a.

Pa3zoen 2. Heopeanuueckas xumus

Knaccuduxanys HeopraHn4eCKUX COeTUHCHUH.

Mertanibl, UX MOJIOKEHUE B MEPUOANUECKON cucTeMe, PU3NYECKUe U XUMUYe-
ckue cBoicTBa. OCHOBHBIE CIIOCOOBI TOMy4eHHs] MeTaioB. Koppo3usi mMeTamioB u
O0opb0a ¢ HEeM.

[IlesrouHBIE METAJUIBI, UX XaAPAKTEPUCTUKA HA OCHOBE IIOJIOXKEHHS B NIEPUOIHU-
YECKOW CUCTEME U CTpOeHUs aroMa. OCHOBHbIE XMMUYECKUE CBOICTBA, UX COEJIUHE-
HUSI B IPUPOJIE.

O6mrast xapakTepucTrka dmeMeHToB Il TpymIbl rTaBHOM MOATPYIIITEI TEPUOTH-
YECKOM CUCTEMBI, UX COEAUHEHUS B IPUPOJE.

AnroMuHUNA. XapaKTEPUCTHKA JIEMEHTA U €r0 COCIMHEHWW Ha OCHOBE IOJIO-
KEHUS B MEPUOJIUYECKON CUCTEME U CTPOEHHUs aToMa. AM(POTEPHOCTh OKCUJIa U TH/I-
pokcuia amoMuHua. CrocoObl MOTYYEHUS METATNIMYECKOTO allFOMUHUS.

Kenezo. Ero okcuasl u ruapOKCUABI, 3aBUCUMOCTh UX CBOWCTB OT CTENEHHU
OKHCJICHUS XKejne3a. XUMHUYECKUE PEAKIIMH, JICKAIIUE B OCHOBE MOJIYYCHUS! YyT'yHA U
CTaJlu.



OO6mas xapakTepucTtuka 31emMeHToB [V rpynmnsl riaBHOM HNOATPYNIBI MEPHO-
TUYECKON CUCTEMBI.

VYrnepon, ero aminorpornubie ¢Gopmbl. XUMUYECKHE CBOMCTBA yriepoaa. OKcu-
nel yriepoaa (II) u (IV), ux xumuuyeckue cBONCTBA. YToJibHAsE KUCIOTA, €€ XUMHUYE-
ckue cBoicTBa. CBOMCTBA COJIEH YIOJBHOW KUCIIOTBHI.

Kpemuunii. Ero ¢usnueckue u xumuueckue cBoicTBa. OKCUA KPEMHUS U KPEM-
HUEBas KUCJIOTA.

OO6m1as xapakTepUCTUKA JIEMEHTOB V TpYyMIbI TJIABHOM MOATPYIIIHI EPUOTHU-
YECKOU CUCTEMBI.

A3zot. Ero ocHOBHBIEC (pu3nuecKue U XMMUYECKUE CBOMCTBA U Ba)KHEHUIITUE CO-
equneHusi. OKCUJIBI a30Ta M a30THasl KUCJIOTAa. XUMHUUYECKHE OCOOCHHOCTH a30THOMU
KUCIOThL. COJIM @30THOM KUCIIOTHI.

AmMmuak. Peakiuu, nexainiye B OCHOBE €ro MPOMBIIIUICHHOTO CUHTE3a, pu3u-
yeckue u xumuueckue cBoiictBa. Conu ammonusi. KauecTBeHHas peakiusi Ha MOH
aMMOHWUS.

®docdop. Ero amtorponnsie Gopmbl, GuU3NUECKHE U XUMHUUYECKHE CBOMCTBA.
Oxkcun docdopa (V), pochopHas KuciIoTa u €e Cou.

OO6mast xapakTepucTuka 31eMeHToB VI rpynmsl TIaBHOW MOATPYIIBI MEPHO-
TUYECKOU CUCTEMBI.

Kucnopon, ero ¢usnueckue u XUuMHUYECKHE CBOMCTBa, amuoTponus. CrnocoObl
MOJIyYEHUS.

Cepa, ee pusnyeckue U xuMuueckue cBorctBa. OCHOBHBIE (PU3MYECKUE U XU-
MUYECKHE CBOMCTBA CEPOBOJIOPOJIa U OKCUAOB CEPBHI.

Cepnas kuCj0Ta, €€ CBOMCTBA. XMMHYECKUE OCHOBBI MOJYYEHUS] CEPHOM KH-
CJIOTHI KOHTAKTHBIM criocoboM. KadecTBeHHast peakiiusi Ha CyibhaT-uoH.

O6mast xapakrepucTika 31aemMeHToB VII rpymnmbl riaBHOW MOATPYMIBI IEPHO-
nu4yeckor cucteMbl. CpaBHEHUE UX XUMHUUYECKUX CBOMCTB. CoeMHEHHUSI TaJOT€HOB B
MIPUPOE.

I'anorenoBogopoapl. X CBOMCTBA U NOJyYEHHE.

Bona, ee ¢pusndeckne m XuMHUeCKue CBOMCTBA (B3aMMOJICHCTBHE ¢ OKCHIAMH,
MeTajliaMu, cosiMu). ['uaponus conen.

XKectkocTh Boabl. CriocoObI €€ YCTpaHEHUS.

Pazoen 3. Opeanuueckasn xumus

Teopusi cTtpoeHus opraHndeckux BemiectB A.M. BytiepoBa. 3aBUCHUMOCTH
CBOMCTB OPTraHUYECKUX BEIIECTB OT UX CTpOoeHUs. M3omepus.

Teopuss XUMHUYECKOTO CTPOEHUSI OpraHndyeckux coequnenui A.M. bytieposa.
DJIEKTpOHHAsI MPUPOAA XUMHUUYECKHX CBS3€M B MOJIEKYJIAX OPraHUYECKHUX COEJIMHE-
HUM, cr10cOOBI pa3pbiBa cBsizel. [loHsATHE O CBOOOAHBIX pajguKaax.

NMeHHbIE peakuuu B OpPraHMYECKOW XWUMHAM WM MX 3HadyeHue. Peakuun
A.M. bytneposa, H.H. 3ununa, H./l. 3enunckoro, M.I'. Kyuepoga, I1I.A. Bropua.
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[Ipuponnble UCTOYHUKHU YTIeBOA0poa0B. HedTh, crocoObl ee mepepaboTku
(meperonka, KpeKUHT HEPTEMPOTYKTOB).

OCHOBHBIE KJIACCHI OPTAHUYECKUX COCAUHECHUM.

I'eneTndeckas CBsI3b MEXKY KJIIACCAMH OPTaHUYECKUX COCIUHECHUMN.

['omonorudeckuii psiji MpeneabHbIX YIIEBOAOPOJAOB (AJIKAHOB), UX IJICKTPOH-
HOE€ U MPOCTPAHCTBEHHOE CTpOeHHe, TUN rudpuausanuu. Homenkmarypa. Ousnue-
CKHMe U xuMHu4deckue cBoiictsa. [lonyuenue. IIpumenenue.

KapOunapl metaioB. Mx noigydeHue u UCMOIb30BaHNE B OPTraHUUYECKOM CHHTE-
3€.

Ankensl. Tun rubpuauzainuu, 6- u m-cBsi3u. Homenkiarypa. @uzndeckue u
xuMuudeckue csorcTia. [lonyuenue. IIpumenenue.

Ankanuensl. OcobeHHocTH ux crpoeHusi. Homenknarypa. dusnueckue u Xu-
Muueckue corctsa. [lonyuenue. I[Ipumenenue.

Ankuabl. OCOOEHHOCTH WX CTPOCHUS (TUI THOpUIM3AIIMU, TPOWHAS CBS3b).
Homenknarypa. @usnueckue u Xumudeckue cBorucTra. [lonyuenue. [Ipumenenue.

Peakuuu nosumepusanu M MOJUKOHJACHCAUUHU. VX MPakTUYECKOe MCIOIb30-
BaHMUE.

OO0mue NMOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, MO-
JIUMEDP, IIEMEHTAPHOE 3BEHO, CTeNeHb nonuMepusauuu. [lonmmstunen. [puponnsiil u
CUHTETUYECKUN KayUyK.

Couptel. Ctpoenue. Homenknarypa. ®dusznyeckue U XMMHUYECKUE CBOMCTBA.
[Tomyuenue. [Ipumenenne. BomopoaHas cBsI3b U €€ BIMsSHUE Ha (U3NUECKUE CBOWCT-
Ba CIIUPTOB.

Anpnerunsl. Ctpoenue. Homenkiarypa. @u3nueckue 1 XUMHUECKUE CBOMCT-
Ba. [lonyuenue. [Ipumenenue.

Kap6onosbie kucnotsl. CTpoeHune kapOOKcuIbHOUM rpymmbl. HomeHkmatypa.
®usnyeckue U xumuyeckue cBouctna. [lonyuenue. [Ipumenenue.

ApeHbl. DnekTpoHHoe cTpoeHue. HomeHnknarypa. @u3nyeckue U XUMMUYECKUE
cpoiictBa. [lomyuenue. [Ipumenenue.

®enon. Ctpoenue. B3anMHoe BiMsiHEE aTOMOB B MOJIeKyJie ¢eHona. XumMuie-
CKHE CBOICTBA B COMOCTABJICHUU CO CBOMCTBAMU anu(paTUYECKUX CIIUPTOB.

Hutpocoennnenusi. @dusndeckue nu xumudeckue cporctra. [lomyuenue. [Ipu-
MEHEHHE.

XKupsl kak nmpeacraButenu caokHbIX 3gupoB. Ctpoenue. [lomyyenue mo peak-
uuu drepudurkann. XuMUYECKUE CBOMCTRBA.

I'moko3a. CtpoeHne. XuMHU4eCKUE CBOMCTBA. [ mapoaus.

Amunbl. Xumnueckue cBoictpa. [lonyuenue. [Ipumenenue.



I11. Kputepun oueHnBaHMS IK3aMeHAIMOHHBIX padoT

3ananus ouenuBarotcs B 10, 15, 20 u 30 6amioB. 3a KakIbIi MPaBUILHBIN OT-
BET IMPU PEUICHUH 3aJaHUSI YYACTHHUK MOJTYYAEeT SKBUBAJICHTHOE MPABUIIBHOMY pelle-
HUIO Kon4decTBO OaioB. Mtorosas oreHka (MakcumyM 100 GamioB) omnpenensiercs
CYMMAapHBbIM KOJIMYE€CTBOM HAaOpaHHBIX OajUIOB 3a KaXK/10€ MPaBWIBHO PEIIEHHOE 3a-
JAHWE WJIMA 3a €ro 4acTb, T.€. TO KaXKAbIM MPAaBUIBHBIA IIPOMEKYTOYHBIN pE3ysIbTaT
OLICHMBAETCS SKBUBAJICHTHBIM KOJIMYECTBOM OaJlIOB.

IlepBoe 3aaHue: 3aKOHUNTH peaKkM 0OMEHA U TUAPOJIN3a, YPABHEHUS PeaK-
IUI TPEeACTaBUTh B MOJIEKYJIIPHON M MOHHOUW opmax — onieHuBaercst B 10 6aJioB..
CHmKeHUe OIEHKH CJIeyeT MPU HAIUYUM OIMHUOOYHBIX MPOAYKTOB PEAKIMH, MpPH-
CYTCTBUHU OIIMOOK MPU YPaBHUBAHUU PEAKIIMH, OTCYTCTBUM UOHHOTO YPaBHEHHUS pe-
aKIMM, MPU OMIMOKaX B COCTABJICHUH MOHHOTO YPaBHEHUS PEakiMH, HAIIPUMED, NMPU
Npe/ICTaBICHUHU €Iab0ro 3JEKTPOJIUTA WM MaJIOPACTBOPUMOTO BEIIECTBA B MOHHOU
dbopwme.

Bropoe 3agaHue: 3aKOHUYUTHh U YPaBHATh OKUCIHMTEIHLHO-BOCCTAHOBUTEIBHYIO
PEaKIUIO, I peaklMii, TPOTEKAIOIINX B BOJHOM PACTBOPE, IPUBECTU COKPAIIEHHOE
MOHHOE ypaBHEHHE peakuuu — oueHuBaercs B 10 6anoB. CHUKEHUE OLIEHKHU CIIEy-
€T MPHU HATMYUU OUITMOOYHBIX MPOAYKTOB PEaKlUu, OTCYTCTBUU MPUMEHEHHUS METOIa
OasilaHca 3JIEKTPOHOB WUJIM METOa MONYpEeakluii AJis ypaBHUBAHUS, OTCYTCTBUU HOH-
HOM (hOpPMBI YpaBHEHHUS PEAKIMH, MPU OLIUOKAX B COCTABICHUH MOHHOTO YpaBHEHUS
peaKkiuu.

Tperbe (MpakTUYECKOE) 3aJaHUeE: COCTAaBUTh LEMOYKY IPEBpAIIECHU Heopra-
HUYECKHX BEIIECTB — olleHUBaeTcs B 15 0asunoB. [Ipu cocTaBieHun UEnovyku mpe-
BpallleHUl PEKOMEHJYETCS NpPU YPaBHUBAHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii TpUBOJIUTH OalaHC SJEKTPOHOB, JJIA PEAKIUH, MPOTEKAIOUIUX B BOJHBIX
pacTBOpax 3anuchiBaTh YPABHEHHE PEAKIIUHU B MOJIEKYJISIPHON M COKpalIEeHHOW MOH-
HOU dopme. CHUKEHUE OICHKU CIEAYeT MPU HATUYMHM ONTUOOYHBIX MPOAYKTOB pe-
aKIUW W/UITU TIPOMEKYTOUYHBIX HEM3BECTHBIX BEIIECTB, HATUCAHUS OMIUOOYHBIX WU
HEBO3MOXHBIX PEaKIUi, MPU OMIMOKAaX B YpPaBHUBAHUM PEAKIIMM, NMPU OTCYTCTBUH
MOHHOU (POpPMBI peakiuu Win OajaHca AIeKTpoHOB. CHMKEHHE OICHKU CIEAyeT 3a
YaCTUYHOE BBITIOJIHEHHUE 3aJIaHMUSI.

YeTBépTOE (MPAKTUUYECKOE) 3aJaHMe: COCTABUTH LIETIOYKY MpPEBpaIICHUN Op-
FaHUYECKUX COEJIUHEHHN — oleHuBaeTcs B 15 0asios. [Ipu cocTaBiieHUM LENMOYKH
MpeBpalIEHUN CIeayeT YyKa3aTh YCJIOBUS IMPOBEICHUS PEAKLIUH, a CaMy PEaKIHIO
ypaBHATh. CHI>KEHUE OIEHKH CIEAYeT MPU HATUYUHU OIMIMOOYHBIX MPOJYKTOB peak-
IMA W/WIU TMPOMEKYTOUYHBIX HEU3BECTHBIX BEIIECTB, HAMHUCAHUS OLIMOOYHBIX WIIH
HEBO3MOXXHBIX pEaKIui, MpU OMMOKAaX B YpaBHHUBAHUM PEAKIUU, 32 YACTUYHOE BHI-
MOJIHEHUE 3a/IaHMUSL.



IIsaToe 3axanue: pemnTh 3aa4y, TpeOYIOIIYI0 YMEHUN U HABBIKOB BBITIOJHE-
HUS PacyeTOB MO XUMHUYECKUM (popMysaM M ypaBHEHUSIM PEAKIMU, 3HAHUN XUMHYe-
CKHMX CBOMCTB 2JIEMEHTOB U UX coeMHeHUuM — oneHnBaeTcs B 20 6anoB. CHUXKEHME
OILICHKHU CJIEIYET MPU HATMYUK HETOJHOTO UM HEKOPPEKTHOTO PELISHUs, TIPU O O-
KaX B pacy€THBIX (opMyJiax U camMux pacuérax, Mpu HEBEPHOM NMPUMEHEHUU YypaB-
HEHUM, 3aKOHOB Y 3aKOHOMEPHOCTEM.

IllecToe 3aganme: pEeIIUTh 3a/1a4y, TPEOYIOIIYI0O YMEHUN U HaBBIKOB MPOBE/IC-
HUS PacyeToB MO0 XUMHUYECKUM (PopMysaM M ypaBHEHUSIM PEaKIUU, 3HAHUN XUMHYe-
CKHX CBOMCTB U CIOCOOOB MOJYyYEHHUS] OCHOBHBIX KJIACCOB OPraHWYECKUX W Heopra-
HUYECKUX COCIMHCHUH, HABBIKOB OOPAIICHUS C Pa3TMYHBIMHU CITIOCOOAMU BBIPAKEHUS
COCTaBa BEILIECTB, UX CMECEH, pacTBOpoB — oueHuBaercs B 30 0amnoB. CHuxkeHne
OIICHKHU CJIEIYeT MPU HATMYUK HETIOJTHOTO UM HEKOPPEKTHOTO PEelIeHUs, TIPU O O-
KaX B pacu€THBIX (popMysax W camMHuX pacué€rax, Mpu HEBEPHOM NMPUMEHEHUHU YypaB-
HEHMI, 3aKOHOB U 3aKOHOMEPHOCTEIA.

IV. MeTonnyeckue ykazaHus 1o NOAroTOBKe U BHINIOJTHEHUIO
BCTYNHMTEJIbHOT0 HCTILITAHUSA

VYpaBHeHus: peakiuii oOMeHa WM THAPOJHU3a He0OXOAMMO 3amucaTh B MoOJie-
KYJISIPHOM M COKpaIiéHHON HOHHOU dopme.

OKHCITUTENHHO-BOCCTAHOBUTEIBHYIO PEAKIINI0 TPeOyeTcs 3aKOHYUTh U ypaB-
HSITh, YKa3aTh IPOLIECCHl OKUCIIEHUS U BOCCTAHOBJICHUS, OKUCIUTEIb U BOCCTAHOBH-
Tenb. [lpu ypaBHUBaHMM HCIOJIB30BAaTh METOJ AJIEKTPOHHOTO OajaHca WM METOJ
noyry-peakuuii. Eciu peakuus npoTekaeT B BOAHOM PAacTBOpPE, TO COCTaBUTh COKpa-
IIEHHOE MOHHOE YpaBHEHHUE.

[Ipu cocraBiaeHUM LENOYKH XUMUYECKUX IMPEBPAIICHUN HEOPraHUYECKUX Be-
IIECTB peaklMM JOHKHBI ObITh ypaBHEHBI. Peakiuu, mpoTekaromye B BOJIHOM pac-
TBOPE, 3aMMCHIBAIOT B MOJEKYJSIPHON M COKpaIIEHHONW HOHHOU (popme. OKUCIUTEN b-
HO-BOCCTAHOBUTEJIBHBIC PEAKIIMM ypaBHUBAIOT C MPUMEHEHHWEM MeToaa OanaHca
AJIEKTPOHOB WJIM METOAA MOJy-peakuui. Eciam OKUCIMTENTbHO-BOCCTAHOBUTEIIbHAS
peakuus MPOTEKAET B BOJHOM PACTBOpPE, TO YPABHEHUE PEAKLUHMM IPEIACTABISIOT B
MOJICKYJIIPHOW M COKpaméHHOW noHHOU (opme. [Ipum HE0OXOIUMOCTH COCTaB CO-
CAMHEHUH YCTaHABIUBAIOT pacy€ToM 1Mo (opMyJsie BEIIeCTRa.

IIpn cocraBieHHM LENOYKH XMMHYECKUX MPEBPAILICHUNA OPraHUYECKUX BeE-
LIECTB PEAKLMU CIEAYET YPAaBHATH, a TAKXKE MOKA3aTh YCIOBHS MPOBEACHUS MPOLEC-
COB (TemnepaTtypa, KaTajau3aTop U T.1.).

[Ipu cocTaBneHnH HENOYEK MO OPTAHUYECKONW U HEOPTaHMYECKON XUMUU C HE-
M3BECTHBIMU KOMITIOHEHTaMH HEOOXOAMMO Ha3BaTh MOJYYCHHBIE COESIMHEHHUSI IO CUC-
TEMaTUYECKOM HOMEHKIIATYPE.

Pemenne 3anau JOJKHO CONMPOBOXKIATHCS MPEICTABIEHUEM PEAKIIUN XUMHYE-
CKOI'0 TPOIIecca, OMKUCAHHOTO B YCIOBUHU, OOOCHOBAHHBIMU MEPEXOJIaAMHU MEXKIY e H-
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CTBMSIMHM, CCBUIKAMM Ha 3aKOHBI U IIpaBuia. Bce mosryyeHHbIE pacyeTHbIE BEITUYUHBI
JOJKHBI OBITh YKa3aHbl C €IMHULAMU M3MEpEeHHd. TOUYHOCTh pacuéra — J0 COTBIX
JOJIEH.

IIpumep 3K3aMeHALMOHHOI0 OMJIETA ¢ PeIICHUSIMH 3aaHU I
3aganue 1 (10 6annoe)

3aKOHUUTh U YPaBHATH PEAKIMM OOMEHA W THApOJiM3a. YpPaBHEHHUS peakLui
MPEACTaBUTh B MOJIEKYJISIPHOU U HOHHOU opMe.

a) (ZnOH),SO4 + H,SO4 = ...
0) Cu(NO3), + H,O = ...

B) CuSO,4 + KOH = ...

r) Li,S + H,0 =

Pemenue
a) Peaxyus obmena

(ZnOH)st4 + H,S0O, = 2ZnS0O, + 2H,0

[Ipu cocTaBieHUH MOHHOTO YpaBHEHHsI MPUHUMAIOT BO BHHUMAaHHE, YTO CYib-
¢at rugpokcormaka (ZNOH),SO,, kak OOJIBIIMHCTBO OCHOBHBIX COJICH I[BETHBIX Me-
TaJIJIOB, SIBIISIETCS MAJIOPACTBOPUMBIM COETHHECHUEM::

(ZnOH),S0, + H* = 2Zn** + SO,* + 2H,0.

6) Peaxyus euoponuza
Hutpar meau (1) sBasercst conbio ¢1ad0ro OCHOBaHUS, CIIE0BATEIbHO, TH /-
poJn3 UAET 1O KATHOHY TI0 IMEPBOM (B OOBIYHBIX YCIIOBHUSX) CTYIICHU:

CU(N03)2 + H,0 = (CUOH)NOg + HNO;
Cu*" + H,0 = CuOH" + H".

OO0pa3zoBaHne KaTHOHOB BOAOPOJa (a30THOM KHCIOTHI) MPUBOJUT K KHUCIOU
cpeze pacTBopa.
8) Peaxyus obmena

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

HpI/I COCTAaBJICHMH MOHHOI'O YpaBHCHHA IIPUHHUMAIOT BO BHUMAaHHUC, YTO I'MAPO-
KCHUa MEOU ABIACTCA ci1a0bIM 1 MaJIOpaCTBOPUMBIM OCHOBAHHCM !

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



2) Peaxyus euoponuza

Cynbua nuTust sBIASETCA COJbI0 CIad0i CEpOBOAOPOIHON KHUCIOTHI, THAPO-
JIU3 UET N0 aHUOHY (KUCJIOTHOMY OCTAaTKY) IO NEPBOM (B OOBIYHBIX YCIOBUSAX) CTY-
MEHU:

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

OO6pa3oBaHue aHMOHOB TUAPOKCHUIIA (TUIPOKCUAA JUTHS) MPUBOIUT K LIEI0Y-
HOM cpejie pacTBopa.

3aganue 2 (10 6annoe)

3aKOHYUTH U YPABHATH OKUCIUTEIHLHO-BOCCTAHOBUTENBHYIO peakiuio KMnO,
+ FeSO4 + H,SO4 = MNnSOy + ... [lpu ypaBHUBAHHM PEAKIIUU UCIIOIH30BATh METO/
OayaHca 3JEKTPOHOB WJIM METOJI TOJTy-peakiuid. J{ms peakiyu, npoTeKaroeid B BOI-
HOM PAacTBOPE, COCTaBUTh COKpAIIEHHOE NOHHOE ypaBHEHHUE

Pemenue

1. OnpenenstoT 3IEMEHTHI, KOTOpPbIE OYAyT MEHSATh CTETICHh OKUCIICHUS U OTI-
PENENSAI0T OKUCIUTENh U BOCCTAHOBUTEND: CTEIICHU OKUCIIEHUSI U3MEHSIOTCS Y Map-
rauna Mn*’ (OKUCITUTEIIB) U Keme3a Fe*? (BOCCTAaHOBUTEID).

2. YcTaHaBIMBAIOT TpearnoiaraeMble MpoaykTsl peakiuu. [lomumo cymnbdara
Mmapramiia, oopasyercs cyiabdar sxenesa (111) u Boga:

KMnO,4 + FeSO, + H,SO4 = MnSO4 + F82(504)3 + H,O

3. CocTaBnsOT 0ajgaHC 3JIEKTPOHOB, € CPa3y YPaBHUBAIOT KEIE30

5 2Fe® -2 & = 2Fe® BOCCTAHOBUTEIIL/OKUCIIEHUE
2Mn*" + 10Fe”* = 2Mn** + 10Fe**

+7 - _ 2+
2 ‘ Mn' +5¢=Mn OKHCJIUTEIB/BOCCTAHOBIICHHUE

WM WCTOJIB3YIOT METOJI MOJy-peakiui, IJe aBTOMaTUUYECKU IMOJYy4aloT COKpalleH-
HO€ MOHHOE YPaBHECHHUE PEaKIUHU:

2 |*MnO, +5¢é&+8H" = Mn* + 4 H,0

5 | 2Fe?"-2é&=2Fe*
2MnO, + 10Fe** + 16H*= 2Mn** + 10Fe*”

4. PaccTaBisOT moxy4deHHbIe KO (PUITMEHTHI B JIEBYIO U MPABYIO YacTH ypaB-
HEHMUS

2KMnO,4 + 10FeSO, + 8H,S0O,4 = 2MnSO, + 5F92(SO4)3 + 8H,0.

5. Ilpu ucnonb3oBaHUM MeTO/a OallaHCa SJEKTPOHOB MOJEKYISPHYIO GopMy
peaKIuu JOMOJHAIOT COKPAIIEHHBIM HOHHBIM YPaBHEHHUEM:
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2MnO, + 10Fe?* + 16H*= 2Mn?" + 10Fe*".

3aganue 3 (15 o6annoe)

OCHOBBIBasICh HA CBOMCTBAX AJIEMEHTOB U KJIACCOB HEOPraHMYECKUX COEIHHE-
HUW, COCTaBbTE LIEMOYKY XUMUUYECKUX MPEBPAIICHUN C HEU3BECTHBIMU KOMIIOHEHTA-
Mu. Bce peakiuu 10KHBI ObITh ypaBHEHBI. Peakiuu, nmporekaroume B BOJHOM pac-
TBOPE, 3aMMCHIBAIOT B MOJIEKYJISIPHON M COKpaIl€HHON HOHHOHM (popme. OKUCIUTEN b-
HO-BOCCTAHOBUTEJIbHBIE PEAKIUU YpPaBHMBAIOT C IMPUMEHEHHWEM MeToAa OanaHca
JJIEKTPOHOB WM METOJAA MOJY-PEAKLIUMA.

Ha npoctoe BeniectBo A MoAeiHCTBOBAIN U30BITKOM KPEMKON COJISTHOM KHUCIIO-
ThI ¥ MTOJYYHJIN XJIOPUJI JKEJle3a ¢ MacCoOBOM foiien xmopa 65,54 %, koTopslii BoccTa-
HOBWJIM METAJUIMYECKUM IIMHKOM 10 MPOCTOTO BEUIECTBA A, Ha KOTOPOE 3aTeM II0-
JEHCTBOBAIM KOHIIEHTPUPOBAHHOM CEPHON KUCIOTOM U nonyuywiu coib B uraz D. K
pacTtBopy coyii B npubaBuiam n30bITOK THAPOKCHU]IA HATPUS U MOJTYYUIIN BemecTBo E
Oyporo uera. ['a3 D nponycTuiin yepe3 pacTBOp IHAPOKCH]IA Kbl B IPUCYTCT-
BuM kucnopoza. [Tonyuannu 6enoe BeuiectBo F, ucnonb3yemoe B CTpOUTENBCTBE.

A HCI FeClx Zn A H2SO4 (x) \J B NaOH 6ok SE
" gy = 6554 % ’ ,lDra3 Ca(OH)2,02 ,
Penienue

1. BeBoa dhopmyiasl Xitopuja sxkenesa. st 3Toro mpuHUMAOT Maccy COCIHHE-
aus 3a 100 r — 100 %:

MCI| = wC| =65,54r;

m ~100r—100% =

BrruucnsoT KOJIu4ecTBO BCHICCTBA KAXKAOI'0 3JICMCHTA:

_ Mre :w:O,GZ MoJib  NCJ =m—d=@:1,85 MOJIb
MFe 56 . Mcl 355

NFe

CoOTHOCAT MEX1y COO0M KOJIMYECTBO BEIIECTBA AJIEMEHTOB:

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

cireoBarenbHo, hopmyiia ximopuma xernesa FeCls.
BemectBo A — keJ1e30.

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

2 Fe’-3&=Fe* BOCCTAaHOBUTEIIL/OKHUCIICHUE
3 2H"+2&=H, OKHCJIUTEJIL/BOCCTAHOBIIEHUE
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‘ 2Fe” + 6H* = 2Fe®* + 3H, COKpAllleHHOE HOHHOE ypaBHEHHUE
3. FeCl; + Zn = Fe + ZnCl,

3+ - 0
2 ‘ Fe”" +3¢e=Fe OKHCJIATEIL/BOCCTAHOBJICHUE

3 |zZn°-2&8=27n*" BOCCTAHOBHUTEJIL/OKUCIICHUE

‘ 2Fe®* + 3Zn = 2Fe” + 3Zn**  cokpaleHHOE HOHHOE ypaBHEHNE
4, 2Fe + 6H,S0O, ) = Feg(SO4)3 + 35S0, + 6H,0

0 _ _ 3+
2Fe” -6¢e =2Fe BOCCTAHOBUTEJIb/OKUCIICHUE

1
3

+6SO42' +2&+4H'= +4SOg + 2H,0 OKHCJIUTEIL/BOCCTAHOBIIEHUE
‘ 2Fe’ + 38042' + 12H" = 2Fe® + 3S0;, + 6H,0  cokpalieHHOE HOHHOE ypaBHEHUE

BermiectBo B — cyibdart xkenesa (111); raz D — okcua cepsr (1V).

5. FGQ(SO4)3 + NaOH = Fe(OH)g + Na,SOq,,

COKpaIlICHHOC HOHHOC YPABHCHMUC .

Fe** + 30H = Fe(OH);

BemiectBo E — ruapokceunn sxenesa (I11).

I'unpoxcun sxenesa (111) obnamaeT mpenMyIecTBEHHO OCHOBHBIMH CBOWMCTBA-
MH. AMGOTEpHBIC CBOMCTBA MPOSBISIFOTCS TOJBKO MPH CIUIABICHUH CO IIEIOYaMHU
npu Temmepatrype 6omnee 900 °C.

6. I[Ipu B3aumopetictBun okcuaa cepbl (1V) ¢ ruapoKcuIoM KaJIbIUs B IPUCYT-
CTBUU KUCTIOPOJa KaK OKUCIUTENsS o0Opa3yeTcs cynb(aT Kaiblus — BelecTBo F.

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

2| **30, - 2 & +40H = +GSO42' + 2H,0  BocCCTaHOBUTEIIL/OKHUCICHUE
1 020 +4 ¢+ 2H,0 = 40H OKHUCJINTEIIL/BOCCTAHOBIIEHHE

‘ 250, + O, + 40H = 28042' +2H,0  cokpaleHHOe HOHHOE YPaBHCHHE
3ananue 4 (15 6annoe)

CocTaBuTh OCIIOYKY XMMHUYCCKUX HpeBpameHHﬁ OpPraHn4CCKHX BCIICCTB!:

C2Hp —H2 > A HCl >B Na >C — nuBHHIT
I H20
D
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Peakiuu crienyer ypaBHATh, a TaK)Ke MOKa3aTh YCIOBHUS IMPOBEIECHUS MPOILIEC-
COB (Temmeparypa, KaTaau3aTtop U T.[.), BEIIeCTBa Ha3BaTh [0 CUCTEMATUYECKON HO-
MEHKJIaType.

Pemenue
1. CHs-CH; — K&y CH,=CH, + H,

C,Hg — a1an; BemecTtBO A — ATUJIEH; peaKLUs JeTUIPUPOBAHUS ITAHA.

2. CH,=CH, + HCI = CH3-CH.CI
BemecTBo B — xJI0p3TaH; peakuys rUAporaloreHupOBaHMUS.

3. CH,=CH, + H,0 —£.T.kat _ CH,-CH,OH

BemectBo D — aTanoi; peakius ruapaTaiuu.

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

BemectBo C — OyTtan; peakius Bropiia.

5. CH3-CH,p-CH,-CH; — k8612038, CH,=CH-CH=CH, + 2H,.

Jusunui — 1,3-0yrajneH; peakius AerHIpUPOBaHUSL.
3ananue 5 (20 6annos)

W3 satunosoro crimpra maccout 18,4 r mo merony Jlebenesa momyumnu 4,0 11 1u-
BUHWJIA, W3MEPEHHBIX NMPHU HOPMAJLHBIX YCIOBUSX. BBIUMCINTE OOBEMHYIO JIOJIO
BBIX0J1a TUBHHUJIA.

Pemenue

1. Iporntecc monyyenust Oyranauena-1,3 u3 s3tunoBoro crnupta o metony Jlebe-
nesa unaér mo peaknuu 2CH3;-CH,-OH = CH,=CH-CH=CH, + 2H,0 + H,.

2. KonnuecTBo BelecTBa 3TaHOJA, BCTYITUBIIECTO B PEAKIIHIO

MCoHEO _ 18,4
MCZHGO 46

nCZHGO = =0,4 moJIb

3. Ilo peakruu [1]:
NC4Hg =1/2-nCoHgO =0,5-0,4 =0,2 momn

4. O6béM mapoB TUBUHUIIA TIPH H.Y.:

VCT4H6 =NC4Hg VM =0,2-22,4=4,48 1

5. O0BEMHas 10J1s1 BBIXOJA MPOAYKTA:
13



v 1P
PC4Hg = % -100% = % .100=89,3 %

CaHg ’

3aganue 6 (30 6annos)

JlabopanT omycTtuin maprasieByto miactuHky B 300 r 20 %-ro pacTBopa HUT-
paTa IMHKAa U BBIAEPKUBAI 1O TEX MOp, MOKa €€ Macca He yBenuuwiach Ha 2,0 T.
[InacTUHKY M3BIEKIIN, & OCTABIIMIICS paCTBOP aKKypaTHO CIWIU B KOJIOY U J0OaBUIU
K Hemy 150 r HachllIeHHOTO pacTBOpa cylb(uaa HaTpus. Berarcnure MaccoByro a0-
J0 cynb(uaa HaTpUsl B UTOTOBOM PacTBOpE. YUTUTE, YTO B YCIOBUAX HKCIIEPUMEHTA
pacTBOPUMOCTD cynb(uia HaTpus paBHa 26 T Ha 100 r BOBLI.
Pemenue:
1. Tlocne Toro, Kak B pacTBOP OMYCTHJIM IJIACTUHKY, Havanachk peakuus (1):
Zn(NO,), + Mn=Mn(NO,), +Zn 1)
2. Omnpenenum KOJUYECTBO COJIEH B UCXOJHOM PacTBOPE:
m(Zn(NOs3),) = m(pactBopa) - ®(Zn(NO3),) =300- 0,2=60,0r
n(Zn(NO3),) =m: M =60 : 189 = 0,317 moub
3. IlycTts B pe3ynbTaTe B3aMMOJEHUCTBUS C TUIACTUHKOM BBIACIUIOCH X MOJb
Zn, cienoBarenbHO, X MoJIb MN nepenuio B pacTBop.
n(Zn) = n(Mn) = X MOJIb
m(Mn) =n - M = 55x
m(Zn) =n - M = 65x
Am(tactunbl) = m(Zn) — m(Mn) =x - 65 -x - 55=2,0
x = 0,20 Mmonb
4. Tlonyyaem:
N(Mn(NO3),)iepero B pactBop = x = 0,20 MoJIb
n(Zn(NO3),)popearuposaio = X = 0,20 MoJb
n(Zn(NOs3),)octamocs = 0,317 — 0,2 = 0,117 moub
5. OcraBuIuiicss HUTPAT IMHKA U HUTPAT MapraHiia pearupyror 1o peakiusm 2
u3:
Zn(NO,), + Na,$ = ZnS + 2NaNO, (2)
MN(NO,), + Na,S = MnS + 2NaNO, (3)
6. [lo ycnoBuro 3aaum pacTBOPUMOCTH Cynbduma HaTpus paBHa 26 1/100 T
BOJIbI, CJIEI0BATEIBHO:
26 T Na,S — 126 T pacTBOpa (HACBIIIEHHBIN PacTBOD)
y T Na,S — 150 r pactBopa (pacTBop U3 3a7a4n)
y=3095T
n(Na,S)ucxoausiii pactBop = m : M = 30,95 : 78 = 0,397 moib
7. PaccuutaeMm Maccy octaBuierocs cyiab(puaa HaTpHsl.

14



n(Na;S)norpaueno Ha Hutpar ruaka = N(ZN(NO3),)oct. = 0,117 Moib

n(Na,S) norpaueno Ha Hutpar maprania = N(Mn(NO3z),) = 0,2 MoJIb

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

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

8. Macca uCcX0qHOTO pacTBOpa HUTpaTa IIMHKA BO3pOCia 3a CYET 00aBIICH-
HOTO pacTBopa CyJIb(puaa HATPUS ¥ YMEHBIIIUIIACH 32 CUET OCAJAKOB CYJIb(umIa MUHKA,
MapraHiia ¥ MeTajia, OCEeBIIEro Ha IJIACTHHE:

Am(tinactunbl) = 2,0 T

m(ZnS)=n-M=0,117-97=11,35r

m(MnS)=n-M=0,2-87=174r

m(Na,S)pactBopa =150 r

m(pactBopa)utorosas = 300 — 2,0 + 150,0 - 11,35-17,4=419,25r

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

OtBeT: MaccoBas 1015 Cyab(huaa HaTpusi B UTOroBoM pacteope — 1,49 %.
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