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OcHOBHBIE M0JIOKEHUSI POTPaAMMbI

[Tporpamma BCTYHNUTEIHHOTO MCIIBITAHUS YTBEPIK/IEHA HA 3aceJaHuu Kadeapbl
¢dusnaeckoit xumun (mpotokoi Ne 22 ot «15» mas 2026 r.)

|. Conep:xanue, cTpykTypa u ¢gopMa npoBeieHUus1 BCTYIIUTEJIbHOI0
UCNIBITAHUSA

Oo01ue cBeaeHusa

BcerynutenbHoe uCHbITaHUE 110 XMMUU OXBAThIBAE€T BCE pa3/eiibl XUMUU, MPe-
JTyCMOTPEHHBIE 00pa30BaTEIbHON MPOTPaMMON CpPEeIHEro 00Imero oopa3oBaHMs CO-
riacHo deneparbHOMY FOCYJapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY CPEIHEro
oO1mrero oopazosanus (npukas MunoopHayku Poccuu ot 17.05.2012 Ne 413 B penak-
nuu ot 12.02.2025 r.).

OcHOBHOE BHUMaHHUE Ha dK3aMEHE 10 XUMUU OyJIeT 00pallleHO Ha TIOHUMaHHUe
CyTH SIBIICHUH, YMEHHUE IOJb30BATHCS MNEPUOAUYECKON CUCTEMOW AJIEMEHTOB U CBS-
3bIBaTh XUMUUYECKUE CBOMCTBA PJIEMEHTOB M UX COCAMHEHUN C MOJIOKEHUEM B TIEPUO-
nudyeckod tabmuue. HeoOxonuMo 3HaTh COBPEMEHHYIO HOMEHKIIATYPY, MPUHLUIIBI
KJ1IacCU(UKAIMA HEOPTaHUYECKUX M OPTaHUYECKUX COCIMHEHUMN, OCHOBHBIC TTOHSTHUS
Y 3aKOHBbI XUMHH, CBOMCTBA 3JIEMEHTOB U X COEIUHEHHI, YMETh NPOU3BOAUTH pac-
YETHI IO YPABHEHUSIM XUMHUYECKUX peaKIuil U popMyliaM XUMUYECKUX COCAMHEHHIM
C MPUMEHEHUEM TOHATHN «MaccoBasi I0Js1», «MOJSIpHAs AOJISDY, «MOJISIPHAsE KOHIICH-
TpaLus».

CTpyKTypa 3K3aMeHAllHOHHOI0 OuJIeTa

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

1. YpaBHeHus peaxiuiit 0OMEeHa U TUAPOIIH3A.

2. OKHCITUTEIIbHO-BOCCTAHOBUTEIbHAS PEAKIIHS, KOTOPYIO HEOOXOIUMO 3aKOH-
YUTh U YPABHAT.

3. [IpakTrueckoe 3amaHue MO CBOMCTBAM JJICMEHTOB W KJIACCOB HEOpTraHWYe-
CKMX COCIUHECHUH - LETIOYKAa XUMHUYECKUX PEAKIIMN C HEU3BECTHBIMU KOMIIOHCHTaMHU.

4. IIpakTUueckoe 3aJlaHe 0 CBOMCTBAM OPTaHMYECKUX COSTUHEHUM (1IermoyuKa
MIPEBpAIEHU ) - IIETT0YKa XUMHUECKUX PEaKIMil C HEU3BECTHBIMUA KOMITIOHEHTAMH.

5. 3amada u3 Kypca o01iel 1 HeOPraHUYECKONW XUMHH, PEIICHHE KOTOPOH Tpe-
OyeT yMeHUu# TPOBENCHUS PACYETOB MO XUMUYECKUM (OPMYyJIaM M YPaBHEHUSIM pe-
aKIU¥, 3HAHUH XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX COCIUHEHUM.

6. 3amaua u3 Kypca oOIell 1 HEOPraHUYECKON XUMUH, PEIICHUe KOTOPOil Tpe-
OyeT yMEeHUH MPOBEJCHUS PAacCUETOB MO XUMHUYECKUM (opMyJsiaM U YpaBHEHUSIM pe-



aKIIM¥, 3HAHUN XUMHUYECKHUX CBOMCTB U CLIOCOOOB MOJYYEHHUSI OCHOBHBIX KJIACCOB Op-
TaHUYECKUX COECTUHECHUM.

(I)opMa NMPOBECACHUS BCTYIIUTECJIbHOI'0O UCIILITAHUSA

PaboTa BBINOJHSAETCS NMHUCBMEHHO B TEUYEHHE TPEX ACTPOHOMHYECKUX YaCOB
(180 MunyT).

Bce HeoOxomaumbie BCOMOraTellbHbIE MaTepHallbl: MEepUOJMYecKasi CUCTeMa
AJIEMEHTOB, TabJIUIla PACTBOPUMOCTU COECMHEHUMN, Ta0IUIa CTAHAAPTHBIX AJIEKTPO/I-
HBIX MMOTEHIUANIOB (psAJl AKTUBHOCTH METAJNIOB), TAOJIHIIA 3JIEKTPOOTPUIIATEILHOCTH
IPEOCTABIAIOTCA. YEpHOBUK IK3aMEHALMOHHON pPabOThl MPOBEPKE HE MOIJICHKUT.
DK3aMEHALMOHHBIN OMIIEeT coaepkuT 6 3aganuil. 3aganue | — 3aKOHYUTh U YPaBHSATH
peakuuu oOMEHa W THUAPOJIN3A; 3aJlaHUE 2 — 3aKOHYHUTh M YPaBHATH OKUCIHUTEIBHO-
BOCCTAHOBUTEIBHYIO PEAKLUIO; 3a1aHusA 3 U 4 — LENOYKHU IIPEBPAILLCHUN OpraHuye-
CKHMX WJIM HEOPTAaHUYECKHUX BEIIECTB; 3aJaHus 5 U 6 — 3a1a4un.

CrpykTrypa Bcex OMIETOB OJIMHAKOBA. 3ajanus oneHuBarorcs B 10, 15, 20 u 30
OayIoB. 3a KaK/bli MPaBUJIbHBINA OTBET MPU PEUICHUU 33JaHUsl YYaCTHHUK MOJIy4aeT
HKBUBAJIEHTHOE MPABUIBHOMY PELIEHUIO KOJWYECTBO OayioB. MToromas oneHka
(makcumym 100 GamioB) omnpenensieTcss CyMMapHbIM KOJUYECTBOM HAOpaHHBIX Oaj-
JIOB 32 Ka)KJ10€ MPABWIBHO PEIICHHOE 33JIaHNE WM 3 €r0 YacTh.

Hanpumep, ecnu 3ajaya wiin HEMOYKa XUMHUYECKUX PEAKLIMKA BBIITOJIHEHA Yac-
TUYHO: NPABWJIBHO COCTABJIEHO YPAaBHEHUE XUMHUYECKOW PEaKIMU WIH TOYHO yCTa-
HOBJICHO KOJIMYECTBO BEILIECTBA, TO KaXbIi MPAaBUJIbHBIA MTPOMEKYTOUHBIN PE3YIb-
TaT OIICHUBAETCS YKBUBAJICHTHBIM KOJMYECTBOM OAJIJIOB.

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

Pazoen 1. Obwas xumus

ATOMHO-MOJNEKYISApHOE yueHHe. AToMbl. Monekynbsl. Moap — eIMHUIA KOJIU-
4EeCTBA BEIIECTBA.

CoBpeMeHHOE TpENCTaBICHHE O CTPOCHHH aToma. CTpOEHHE 3JIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB MEPUOINIECKON CUCTEMBI. M30TOMBI.

Ilepyoguyeckuii  3aKOH M [EPUOJMYECKAss  CHCTEMA  JJIEMEHTOB
J.. MenneneeBa. x 3HaueHue AJis1 pa3BUTHS XUMHUH, GU3UKU U TEXHOJIOTHH.

BanentHocTs anemMeHToB. OObSICHEHHE BaJICHTHOCTU C TOYKU 3PEHUS YUEHHUS O
cTpoeHuu atoma. lIoHsTHE O CTENEHN OKUCIEHUSI.

KoBanentnas cBsi3b. THUIBI KOBAJICHTHOM CBSI3H, IIPUMEPHI.

Xumuueckne GopMyIibl, UX rpapudecKoe H300paKeHue.

Knaccudukanus XMMUYECKUX pPEaKIMd: COCTUHEHHs, PA3JI0KEHUs, 3aMellle-
HHSI, OOMEHa.



TernoBoit 3 deKT XUMHUUECKUX peakluid. DHII0- U IK30TEPMHUUECKHUE MPEeBpa-
mieHus. [Ipumepst.

OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIE peakuu. OKHUCIUTENb U BOCCTAHOBUTEIb.
VYpaBHUBaHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA.

OOpaTUMOCTh XUMHUYECKUX PEAKITUH. XUMHIECKOE PAaBHOBECHE U YCIIOBHUS €TO
CMEILEHUS.

CkopocTh XUMHUUYECKOW peakuu. PaKTOphl, BIUAIOLIIME HA CKOPOCTh PEAKIUN:
MIPUPOJIa pearupyronMx BELIECTB, KOHUEHTpauus, temneparypa. Katanus u karanu-
3aTOPBL.

3akon ABoraapo. CrnenctBus u3 3akoHa ABOrajpo (4ucio ABOrajapo, OTHOCH-
TeJIbHAsI TUIOTHOCTH ra30B, MOJISIPHBIA 00BEM).

PactBopsl. PacTBOpUMOCTH BEIIECTB. 3aBUCUMOCTb PACTBOPUMOCTH BEILIECTB
OT UX MPUPOIBI, TEMIIEPATypbl U JaBiicHHs. HachblllleHHbIE U HEHACHIIMIEHHBIE pac-
TBOpPBI. YNCIIEHHOE BBIpa)KEHNE KOHIIEHTPAI[UU PACTBOPOB.

Knaccudukanus oxcumoB. OCHOBHBIE CIOCOOBI MOMYyYEHUS U XUMHYECKUE
CBOMCTBA OKCHUIOB.

OcnoBanus. Mx tumnbl. OCHOBHBIE XUMHYECKUE CBOMCTBA U mosnydeHue. Oco-
O0eHHocTu mienovyeil. Heoprannueckue M OpraHM4ecKre OCHOBAaHUS, UX CTPOCHHUE U
CBONCTBA.

CBoOIICTBAa KHCIIOT, OCHOBAaHUW, COJIEH COINIACHO TEOPUU DIIEKTPOIUTUYECKOU
nucconuanu. CuiabHbIe U caadble AIeKTPOIUThl. CTETeHb TUCCOIUAIUY.

Kucnotel. Ux o6miue cBoiicTBa U crocoObl nosyuenus. Peakius HedTpanusza-
LUH.

Conu, ux knaccudukamusi. OCHOBHbIE XUMUUYECKHUE CBOMCTBA U CIOCOOBI TO-
JTy4YEHUS.

DIIEKTPOIU3 BOJHBIX PAaCTBOPOB M paciuiaBoB cojield. [Ipomecchl, nmporekaro-
1Me y KaToja v aHo/a.

Pazoen 2. Heopeanuueckas xumust

Knaccudukanus HeopraHnuecKux COeTMHEHHM.

Mertaibl, UX MOJOKEHNE B MEPUOANYECKON cucTeMe, PU3NYECKUE U XUMUYe-
ckue cBoicTBa. OCHOBHBIE CHOCOOBI MOJydeHHs] MeTaiioB. Koppo3us MerayuioB u
O0opb0a ¢ Hel.

[Ilenounble MeTaIBI, UX XapPaKTEPUCTUKA Ha OCHOBE MOJIOKEHHUS B TIEPUOIH-
YECKOU cucTemMe U cTpoeHusi atoMa. OCHOBHbIE XUMHYECKHE CBOWMCTBA, UX COEAUHE-
HUS B IPUPO/IE.

OO6mrast xapakTepucTUKa 3J1eMeHTOB [ rpymmbl riaaBHOM MOATPYMITBI IEPUOU-
YECKOUM CHCTEMBI, UX COCTUHEHHUS B IPUPO/IE.



AmroMuHANA. XapakTepUCTHKA 3JIEMEHTA U €r0 COCIMHEHUN Ha OCHOBE IMOJIO-
KEHHS B MIEPUOJUYECKON CUCTEME U CTPOEHUS aToMa. AM(OTEPHOCTh OKCHIA U TH/I-
pokcua amoMuHus. CriocoObl MOTYYeHHUS METANTHYECKOTO aTFOMUHUSL.

Kene3o. Ero oxkcuapl U rUApPOKCHIBI, 3aBUCMMOCTh MX CBOMCTB OT CTENEHU
OKHCIICHHUS kKeJe3a. XUMUYECKAE PEAKLIMY, JIEKAIIUE B OCHOBE NOJIyYEHUs YyT'yHa U
CTaJu.

OO6miast xapakTepUCTHKa 3JIEMEHTOB [V TIpynmbl r1aBHOW MOATPYIIBI MEPUO-
JUYECKON CUCTEMBI.

VYriepon, ero autoTporHbeie GopMbl. XUMHUYECKHE CBOMCTBA yriepoaa. Okcu-
nbl yriepoaa (1) u (IV), ux xuMmudeckrue cBOMCTBA. YTOJbHAsI KUCIOTA, €€ XUMUYe-
ckue cBoicTBa. CBOMCTBA COJIEH YTOJIBHOW KUCIOTHI.

Kpewmuuii. Ero ¢pusndeckue n xumuyeckue cBoiictBa. OKCUA KPEMHUS U KPEM-
HUEBAask KUCJIOTA.

OO611ast xapakTepUCTUKA SJIEMEHTOB V TPYMIbI TJIABHON MOATPYMIBI IEPUOTU-
YECKOU CUCTEMBI.

A3oT. Ero ocHOBHbIE (pU3HUECKHE U XMMUYECKHUE CBOMCTBA U Ba)KHEHIIME CO-
eauHeHus. OKCUAbl a30Ta M a30THAsg KHUCIO0Ta. XMMHYECKHE OCOOCHHOCTH a30THOMU
KUCHOTHI. CONM a30THOM KUCIOTBHI.

AmMmuak. Peakiuu, nexaniyue B OCHOBE €ro MPOMBIIIJIEHHOTO CUHTE3a, (hU3H-
yeckre U xumuueckue cpoiictBa. Comm ammoHusi. KauecTBeHHas peakiusi Ha HOH
aMMOHHSI.

®ocdop. Ero amnorpornssie (opmbl, pu3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V), pochopHas KHCIOTa U €€ COH.

OO6mast xapakTepuCTHKa 3JIeMEHTOB VI rpynmbl raBHOW MOATPYMIBI MEPUO-
TUIECKOU CUCTEMBI.

Kucnopon, ero ¢usndeckre u XuMHUEeCKHUE CBOMCTBA, ayutoTponusi. CrocoObl
MOJIy4YECHUS.

Cepa, ee u3nueckue U XUMUYECKHE CBOMCTBA. OCHOBHBIC (PM3HYECKUE U XH-
MHYECKHE CBOWCTBA CEPOBOAOPOAA U OKCUIOB CEPHI.

CepHas kucnoTa, €ee CBOMCTBAa. XUMUYECKHE OCHOBBI MOJYYEHUS CEPHOM KH-
CJIOThI KOHTAKTHBIM criocoboM. KauecTBeHHas peakius Ha Cyab(aT-noH.

O6mas xapakrepuctuka 3neMeHToB VII rpynnsl rimaBHOM NOArpynmbl Nepuo-
nn4yeckou cuctembl. CpaBHEHNE UX XUMHUYECKUX CBOMCTB. COEIMHEHMS TraJOT€HOB B
IIPUPOJIE.

I"anorenoBonopoasl. FIX cBOMCTBA U MOJIyYECHHUE.

Bona, ee ¢pusndeckne m XuMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE C OKCHIAMH,
MeTaJlJIaMH, cosiMu). ['uaponus3 comnen.

XKectkoctb Boabl. CIOCOOBI €€ yCTPaHEHHUS.

Pa3zoen 3. Opeanuueckas xumust



Teopuss crtpoenuss opranudeckux BemecTB A.M. byrnepoBa. 3aBUCMMOCTB
CBOMCTB OPraHMYECKUX BELIECTB OT UX CTpoeHus. M3omepus.

Teopust XUMHUYECKOTO CTPOEHHUsI OpraHudecKux coequHennii A.M. byrtaeposa.
DneKkTpoHHAs MPUPOJIA XUMHUYECKUX CBSA3E€H B MOJIEKyJaX OpPraHWYECKHX COEIMHE-
HUH, criocoOblI pa3peiBa cBs3eil. [loHATHe 0 CBOOOAHBIX pauKaliax.

VIMeHHBIE peakuuu B OpPraHMYECKOM XUMHUM M HMX 3HadeHue. Peakuuu
A.M. bytneposa, H.H. 3ununa, H.J[. 3enunckoro, M.I'. Kyuepoga, I1I.A. Bropua.

[IpuponHble UCTOUYHUKM yriaeBoaopoaoB. Hedts, cnocoObl ee mepepadboTku
(meperoHka, KpEKUHT HEPTEMPOTYKTOB).

OCHOBHBIE KJ1aCChl OPTaHUYECKUX COCTUHEHUN.

I'eneTnueckas CBsI3b MEXKIY KJIaCCAMU OPTaHUYECKUX COCTUHEHUN.

['omosnorudeckuil psiji IpenebHbIX YIIEBOJOPOJOB (QJIKAHOB), UX 3JIEKTPOH-
HO€ U MPOCTPAHCTBEHHOE CTpOeHHe, TN rudpuauzanuu. Homenknarypa. dusunue-
CKMe U XuMudeckue corcrtsa. [lonmyuenue. Ilpumenenue.

Kap6unpr metamios. X noigydyeHne U UCIONIb30BaHUE B OPrAaHUYECKOM CHHTE-
3€.

Ankensl. Tun rubpunuzanuu, c- U n-cBsizu. HomeHknatypa. ®dusuyeckue u
xuMHueckue cporcTna. [lonyuenune. [Ipumenenne.

Anxanuenbsl. OcobenHoctu ux crpoenus. Homenkinarypa. dusnveckue u xu-
Muueckue csorcrsa. Ilonyyenue. [Ipumenenue.

Anxunbl. OCOOEHHOCTH UX CTpOeHHUs (TN THOpUAM3AlMM, TPOWHASI CBA3b).
Homenknatypa. @usnyeckue u xumudeckue cBorcrtsa. [lomyuenue. Ilpumenenue.

Peakuyu nonvmepusanuu M MOJUKOHAEHCAMU. VX NMpakTH4YeCcKoe UCIONb30-
BAaHME.

OOmre MOHSTHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMEp, IO-
JMMEp, dIIEMEHTAPHOE 3BEHO, CTENEHb noymMepu3annu. [lonmatunen. [pupoassiii u
CUHTETUYECKHUMN Kay4dyK.

Couptel. Ctpoenue. Homenkiarypa. dusnueckue M1 XMMHUYECKHUE CBOMCTBA.
[Tonyuenue. [Tpumenenue. BogopoaHas cBs3b U ee BIUSHUE HA (PU3UUECKHE CBOMCT-
Ba CIIUPTOB.

Anpnerunel. Ctpoenne. Homenknarypa. @usnueckue 1 XUMAYECKUE CBOMCT-
Ba. [lonyuenue. [Ipumenenue.

Kap6onossie kucinotsl. Ctpoenue kapOoKcuibHOM rpymnmbl. HomeHnknatypa.
dusnueckue U xumMuueckue cpouctsa. [lonyuenue. [lpumenenne.

Apensl. DnektpoHHOe cTpoeHue. Homenknarypa. dusndyeckne 1 XUMUYECKUE
ceorictBa. [lonyuenue. [Ipumenenue.

®enon. Ctpoenue. BzaumHoe BiusHUE aTOMOB B MOJIeKyJie peHoa. XuMuue-
CKH€ CBOMCTBA B COMOCTABJIECHUH CO CBOMCTBAMHM alM(DPAaTUUECKUX CIIUPTOB.



Hutpocoenunenus. Ousznyeckue u xumuueckue couctna. [lonyuenue. Ilpu-
MEHEHHUE.

XKupwr kak npencTaBuTenu ciaoKHbIX 3gupoB. Ctpoenue. [lomydeHue mo peak-
IIUU dTepuuKanui. XMMAYECKUE CBOWCTBA.

I'moko3a. Ctpoenune. XuMu4eckue cBoicTBa. I 'uaponus.

Amunbl. Xumuueckue cBorcTBa. [lonyuenue. [Ipumenenue.

I1l. Kputepuu oneHnBaHUs SK3aMeHAIIMOHHBIX PadoT

3ananus ouenuBarotcs B 10, 15, 20 u 30 6aytoB. 3a Kakablid MPaBUIbLHBIN OT-
BET IIPU PEUICHUHU 3aJJaHUs] YIaCTHUK MOITY4YaeT SKBUBAJIECHTHOE MPABUILHOMY pelle-
HUIO0 KoJImdecTBO OauioB. MToroBas orenka (Makcumym 100 GaytoB) ompenensercs
CYMMAapHBIM KOJMYECTBOM HAOPaHHBIX 0a/UIOB 3a KaXKI0€ MPABWIHHO PEIICHHOE 3a-
JAHWE WM 3a €ro 4acTh, T.€. TO KaXKIbli NMPABWIBHBIA MPOMEKYTOUHBIN PE3YIbTAT
OLICHUBAETCS SKBUBAJICHTHBHIM KOJIMYECTBOM OaJLJIOB.

IlepBoe 3agaHue: 3aKOHUYUTH PEAKIIUU OOMEHA U THAPOJIN3a, YPAaBHEHUS peak-
[IUH TPECTaBUTh B MOJICKYJIIPHON U MOHHOMU (hopmax — orieHuBaercst B 10 6a/110B.
CHIKeHue OIEHKHU CleAyeT MPU HAIMYUM OLIMOOYHBIX MPOAYKTOB PEAKIUH, MpPU-
CYTCTBMHU OIIMOOK MPU YpaBHUBAHWUU PEAKIIMHU, OTCYTCTBUM MOHHOTO YPaBHEHUS pe-
aKIMK, IpU OIIMOKAaX B COCTABIICHMH MOHHOTO YPAaBHEHUS PEaKIUu, HAIpUMEp, Npu
MPEACTaBICHUM C1ab0ro JIEKTPOJIUTA WIM MAJOpacCTBOPUMOTO BEIIECTBA B MOHHOM
dbopwme.

Bropoe 3amaHue: 3aKOHUYNUTH U YPAaBHATH OKUCIUTEIHHO-BOCCTAHOBUTEIBHYIO
pEeaKIuIo, 1 peaKklnil, TPOTEKAOIINX B BOJAHOM PacTBOPE, IPUBECTH COKPAILLIEHHOE
MOHHOE ypaBHEHHE peaklnu — orieHuBaetcs B 10 0annoB. CHUKEHHUE OLIEHKH CIEMy-
€T MPU HATUYUK OIIMOOYHBIX MPOJYKTOB PEAKIIUU, OTCYTCTBUM TPUMEHEHUSI METO/1a
OayiaHca 3JIEKTPOHOB WJIM METOJ1a MOJypeaKIuil 1Jis ypaBHUBaHUs, OTCYTCTBUU HOH-
HOU (pOpMBI YpaBHEHHUS PEAKIMH, PU OIMUOKAX B COCTABICHUH MOHHOTO YpaBHEHUS
peaKiuu.

Tperbe (mpakTHYECKOE) 3aJJaHMe: COCTABUTH IIETIOYKY IIPEBPAIICHUI HEeOpra-
HUYECKUX BEIIECTB — olleHMBaeTcs B 15 GasnoB. IIpu cocTaBiieHHM LIENOYKH Ipe-
BpaIllCHU PEKOMEHAYETCS MPU YPABHUBAHUHM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii NpUBOAUTEL OajlaHC AJIEKTPOHOB, ISl PEAKIUW, MPOTEKAIOIMMX B BOJHBIX
pacTBOpax 3aluchiBaTh YPaBHEHHUE PEaKIMM B MOJEKYJISIPHON U COKpaIlleHHOW HOH-
HOl (popme. CHIKEHHME OIIEHKH CJIEAYET MPHU HAJUYUU OIIMOOYHBIX MPOJYKTOB pe-
aKIUKA W/UITA TTPOMEKYTOUHBIX HEU3BECTHBIX BEIIECTB, HAMMMCAHUS OMIMOOYHBIX WU
HEBO3MOXKHBIX PEaKIMi, MPU OIMMOKAaX B ypaBHUBAHWU PEAKIU, MPU OTCYTCTBUU
MOHHOU (OpMBI peakiuu win OanmaHca dJIeKTpOoHOB. CHUKEHUE OIEHKH CIICIYeT 3a
YAaCTUYHOE BHITIOJTHEHUE 3a/1aHusl.

YerBépTOe (IpakTUUECKOE) 3aJaHUe; COCTABUTH LIETIOUKY IPEBpaIleHUul op-
FaHUYECKUX COCOUHEHUN — oleHuBaeTcs B 15 0asnoB. Ilpu cocTaBieHnn LENOYKH
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NpeBpallleHui CleAyeT yKa3aTh YCJIOBHS NMPOBEIACHUS PEAKIUHU, a CaMy PEaAKIHUIO
ypaBHATh. CHIDKEHHE OIEHKH CIICIYET MPU HAJUYHH OIMTUOOYHBIX MPOIYKTOB pPEaK-
UM W/WIA TPOMEKYTOYHBIX HEW3BECTHBIX BEIECTB, HANMCAHUS ONTMOOYHBIX WA
HEBO3MOJKHBIX PEaKIIWi, IPU OMMNOKAX B YPAaBHUBAHUM PEAKIIHMM, 32 YACTUYHOE BHI-
MOJIHEHHE 3a/IaHHS.

IIsaToe 3aganue: pemuTh 3a7a4y, TPEOYIOIIYI0O YMEHUN U HAaBBIKOB BBITIOJIHE-
HUS pacyeTOB M0 XUMUYECKUM (HOpMyJiaM U ypaBHEHUSIM pEaKIuH, 3HAHUN XUMUYe-
CKHUX CBOMCTB 2JIEMEHTOB M MX coellMHeHU — otieHnBaeTcs B 20 6ansioB. CHIDKEeHME
OIICHKH CJIEAYEeT MPHU HAJTUYHH HETIOJHOTO MM HEKOPPEKTHOTO PEIICHUs, IPU OIIHO-
KaX B pacu€THBIX (PopMyliax W caMHX pacdérax, MPH HEBEPHOM MPUMEHEHUHU ypaB-
HEHUH, 3aKOHOB ¥ 3aKOHOMEPHOCTEM.

IIlecToe 3ananue: peminTh 3a7a4y, TPeOYIOIIYI0 YMEHUM U HABBIKOB MTPOBE/IE-
HUS pacyeTOB [0 XUMUYECKUM (HOpMyJiaM M ypaBHEHUSIM pEaKIUH, 3HAHUN XUMUYe-
CKUX CBOMCTB U CIIOCOOOB IMOJTYYEHHUs OCHOBHBIX KJIACCOB OPTaHMYECKUX M HEopra-
HUYECKUX COCJIMHECHHM, HABBIKOB OOpaIIEHUS ¢ PA3IMYHBIMU CIIOCOOAMU BBIPAYKEHUS
COCTaBa BEILIECTB, UX CMeCEi, pacTBOPOB — oneHuBaercs B 30 0amwioB. CHIbKeHUE
OILICHKH CJICAYET MPU HATUYUHU HETIOJIHOTO WM HEKOPPEKTHOTO PEIICHHUSI, TIPU O O-
KaxX B pacy€THbhIX (opMysiax U CaMUX pacyé€rax, MpU HEBEPHOM MPUMEHEHHUHU ypaB-
HEHUH, 3aKOHOB U 3aKOHOMEPHOCTEM.

V. MeToauueckune YKa3aHud 110 NOATr0TOBKE H BBINNOJIHCHHUIO
BCTYIIUTECJIbHOI0O HCIILITAHUSA

VYpaBHeHUs peakiMii oOMeHa WM THApoU3a HEOOXOAMMO 3amucarbh B MoJie-
KYJISIPHOU Y COKpaIIEHHOW HOHHOU (opMme.

OKHCIIUTENbHO-BOCCTAHOBUTENBHYIO PEAKLUI0 TpeOyeTcs 3aKOHYUTh U ypaB-
HATh, YKA3aTh MPOLECCH OKUCIEHUSI U BOCCTAHOBJIEHUS, OKUCIIUTENb U BOCCTAHOBU-
Tenb. [Ipy ypaBHMBaHUM HCMONB30BAaTh METOJ 3JEKTPOHHOrO OalaHca WU METOA
nosty-peakiui. Eciam peakuus mpoTekaer B BOJHOM pacTBOpPE, TO COCTABUTh COKpa-
LIEHHOE HOHHOE YPaBHEHUE.

IIpy cocTaBieHHM LENOYKH XUMHUUYECKUX MPEBPAIICHUN HEOPraHUYECKUX BeE-
IIECTB PEAKIMH JOJUKHBI OBITh ypaBHEHbl. Peakuuu, nmpoTekaromiye B BOJHOM pac-
TBOPE, 3aMHUCHIBAIOT B MOJIEKYJISIPHOM U COKpaIEHHOM MOHHOU (opme. OKUCIUTENb-
HO-BOCCTAHOBHUTEIIbHBIE PEAKIMU YpPAaBHUBAIOT C IMPUMEHEHHEM MeTojJa OayaHca
AIEKTPOHOB WJIM METOJA MOJy-peakuuid. Eciin OKMCIUTENBHO-BOCCTAHOBUTEIIbHAS
peakius MpOTEKAET B BOJHOM pacTBOpPE, TO YPABHEHUE PEAKLMM NPEACTABIAIOT B
MOJICKYJIIPHON M COKpaméHHOW WoHHON (dopme. [Ipr HEOOXOIUMOCTH COCTaB CO-
€IMHEHUHN YCTaHABJIMBAIOT pacy€ToM 1o (HopMyIie BEIeCTBa.

IIpn cocrtaBneHMH LENOYKA XUMHUYECKUX IPEBPALECHUA OPraHUYECKUX BeE-
LIECTB PEAKIIMU CIIEIYET YPABHATH, a TAKXKE IMOKA3aTh YCIOBUS MTPOBEAECHUS MPOLIEC-
COB (TemIiepaTtypa, Karajau3aTop U T.1.).



[Ipu cocTaBiaeHUM LIENOYEK MO OPraHUYECKOW U HEOPTaHUYECKONW XUMHUHU C He-
M3BECTHBIMU KOMIIOHEHTAMH HEOOXOJMMO Ha3BaTh MOJYYEHHbIE COEAUHEHUS 10 CUC-
TEMAaTHUYE€CKOW HOMEHKIIATYpPE.

Pemenne 3a1a4 JOJKHO CONMPOBOXKAATHCA MPEACTABICHUEM PEAKIIMU XUMUYE-
CKOT'0 TMPOIIECCa, ONMUCAHHOTO B YCIOBHUU, OOOCHOBAHHBIMH MEPEXO0IAMU MEXY JICH-
CTBUSIMM, CChUIKAMHU Ha 3aKOHBI U TpaBuja. Bce momydyeHHbIE paCYETHBIC BEJTMYMHBI
JIOJDKHBI OBITh YKa3aHbl C €IMHHUIIAMU U3MepeHUi. TOYHOCTh pacuéra — JI0 COTBIX
OJIEH.

IMpumep 3K3aMeHANMOHHOTO OMJIETA ¢ PeIIEHUIMH 3aaHMii
3apanme 1 (10 6an106)

3aKOHYHUTHh U yPaBHATh peakUuu OOMEHa W THAPOJIN3a. YPABHEHUS PEaKLHA
MPEACTaBUTh B MOJIEKYJISIPHON U HIOHHOM (hopMe.

a) (ZnOH),S04 + H,S0, = ...
6) CU(NO3)2 + Hzo = ..
8) CuSO, + KOH = ...

r) L|zs + Hzo =

Pemenne
a) Peaxyus oomena

(ZnOH),S0O, + H,S0,4 = 2ZnS0O,4 + 2H,0

[Ipu cocTaBieHMM MOHHOTO YpaBHEHHs NMPUHUMAIOT BO BHUMAHHWE, YTO CYJIb-
dat rugpokconunka (ZnOH),SO,4, kak OOJBIIMHCTBO OCHOBHBIX COJICH IBETHBIX Me-
TaJIJIOB, SABJICTCS MaJOPACTBOPUMBIM COCTMHCHUEM:

(ZnOH),S0, + H" = 2zn** + 50,> + 2H,0.

0) Peaxyus euoponusa
Hutpar meau (1) sBisercs coyibro ¢1aboro OCHOBaHHS, CJIEIOBATEIIbHO, TH/I-
POJIM3 UIIET MO KATUOHY MO MepBOM (B OOBIYHBIX YCIOBUSX) CTYIEHHU:

Cu(NO3); + H,0 = (CuUOH)NO; + HNO;
Cu™ +H,0 = CuOH" + H".

O6pa3zoBaHue KaTHUOHOB BOJOPOJia (a30THOM KUCIIOTHI) MPUBOJIUT K KHUCIOM
Cpeze pacTBopa.

8) Peaxyus obmena

CuSO, + 2KOH = Cu(OH), + K,S0,

HpI/I COCTABJICHUHU MOHHOTO YpPaBHCHHA IIPUHUMAIOT BO BHUMAHUC, YTO I'MAPO-
KCHUA MCIU ABJIACTCA c1a0bIM U MaJIOPaCTBOPHUMBIM OCHOBAHUCM!
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Cu”* + 20H = Cu(OH),

2) Peaxyus euoponusa

Cynbdun nutust sIBASIETCS COJBIO CJIa0OW CEepOBOIOPOAHON KHUCIOTHI, THAPO-
JIM3 UJET IO AHUOHY (KUCIOTHOMY OCTATKY) MO NEPBOM (B OOBIYHBIX YCIOBUSX) CTY-
HEHU:

Li,S + H,0 = LiHS + LiOH

S* + H,0 = HS + OH".

OO0pa3oBaHue aHUOHOB TUAPOKCIIIA (THAPOKCH/IA JTUTHS) IPUBOIUT K IIIEII0Y-
HOU CpeJie pacTBOpa.

3ananue 2 (10 6annoe)

3aKOHYUTH U YPABHATH OKUCIUTEIBHO-BOCCTAHOBUTENBHYIO peakiuio KMnO,
+ FeSO, + H,SO, = MnSO, + ... Tlpu ypaBHUBaHUHM pEaKIMK UCIIOIb30BATH METO/T
OanmaHca 3JIEKTPOHOB MM METO/I MOTy-peakuuid. [[ist peakiuu, mpoTeKaromiei B BOA-
HOM PacTBOPE, COCTAaBUTh COKPANIEHHOE HOHHOE YPaBHEHUE

Pemenue

1. OnpenensroT 3AEMEHThI, KOTOPbIE OYAyT MEHATHh CTEIICHh OKUCIICHUS W OTI-
PEACISIIOT OKUCIUTENb U BOCCTAHOBUTEN: CTEIIEHU OKUCIICHUS M3MEHSIOTCS Yy Map-
ranma Mn*’ (oxuciuTens) u xeresa Fe*? (BoccraHoBHTEIIB).

2. YcTaHaBIUBAIOT MpeAroiaraeMble MPOAyKThl peakuuu. [lomumo cynbdara
Maprasia, oopasyercs cynbdar xkenesa (111) u Boga:

KIVan4 + FeSO4 + HzSO4 = MnSO4 + Fez(SO4)3 + Hzo
3. CocTaBisroT 6aJ1ch QJICKTPOHOB, I'/IC Cpa3y YpaBHUBAIOT JKCJIC30
2 Mn* + 5é= Mn?* OKUCAUTENb/BOCCTAHOBAEHUNE

5 2Fe’*-26=2F" BOCCTAHOBUTE/b/OKUCNEHME
2Mn*’ + 10Fe” = 2Mn*" + 10Fe’*

WU UCTIOJIB3YIOT METOJI MOIYy-peakiuii, T/I€ aBTOMaTUYECKH TMOJYyYarOT COKpallleH-
HOE HOHHOE YPaBHEHHUE PEAKIIUH:

2 |[*MnO, +5¢é&+8H"=Mn* +4H,0
5 |2Fe®-2¢é=2Fe*
2MnO, + 10Fe** + 16H"= 2Mn* + 10Fe**

4. PaccTaBisioT nony4eHHble KOA((UIHMEHTHI B JIEBYIO U MPABYIO YaCTH ypaB-
HEHUSL!

2KMnQ, + 10FeSO, + 8H,50, = 2MnSQO, + 5Fe,(S0,); + 8H,0.

5. IIpu ncnosp30BaHMK MeToJa OajaHca AIEKTPOHOB MOJIEKYJSIPHYIO (hopmy
peaKIMK TONOJHAIOT COKPAIEHHBIM HOHHBIM YPAaBHEHHEM:
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2MnO, + 10Fe” + 16H'= 2Mn** + 10Fe™".

3apanme 3 (15 6annos)

OcHOBBIBasACh Ha CBOMCTBAX 3JIEMEHTOB M KJIACCOB HEOPTaHHMYECKUX COCAHHE-
HUI, COCTaBbTE LEMOYKY XUMHUYECKUX MPEBPAIICHUN C HEU3BECTHBIMU KOMIIOHEHTA-
mu. Bee peakiuu qomkHbBI ObITh ypaBHEHBI. Peakuuu, npoTekaromue B BOJHOM pac-
TBOPE, 3alMCHIBAIOT B MOJIEKYJISIPHOM U COKpaIlEHHON HOHHOM popme. OKucIuTenb-
HO-BOCCTAaHOBUTEJIbHBIE PEAKIMM YpPaBHUBAIOT C INPUMEHEHHEM MeTojaa OanaHca
JIEKTPOHOB WJIM METO/1a NOJTy-pEaKui.

Ha npocroe BemecTBo A NOAEHCTBOBAIN U30BITKOM KPENKON COJSTHOM KUCIIO-
ThI ¥ MTOJIYYHJIA XJIOPU] XKEJle3a C MacCOBOM foJier xiopa 65,54 %, KoTopblil BOoccTa-
HOBHIJIM METaJUIMYECKUM LIMHKOM JI0 MPOCTOrO BelecTBa A, Ha KOTOPOE 3aTeM Io-
JEHCTBOBAIM KOHIEHTPUPOBAHHOM CEpHOI Kuca0TOM 1 noxy4min coib B u raz D. K
pacTBopy coiu B npubaBuiu n30bITOK THAPOKCUAA HATPUS U MOJTYyUMIH BemiecTBo E
Oyporo 1Beta. ['a3 D mpomnyctunu uepe3 pacTBOp THAPOKCHIA KAJIbLIUA B IPUCYTCT-
Buu Kkuciopoja. [lomyqnn 6enoe BemecTBo F, ncronb3yeMoe B CTPOUTEIBCTBE.

A HCl FeClx zn ,_ H2S04(q J 5 NeOHus6emox .,
5 — 6554 % g g Ca(OH)2,02
el 570 Drasz >F
Pemenune

1. BeiBos hopmyIibl XJmopuaa xkejesa. st 5Toro mpuHUMAarT Maccy COeIUHe-
Hug 3a 100 r— 100 %:

MC| = wC| =65,54r;

m =100r—100% =
FeCly =100r—100% {mFe — wFe =100—6554=34,46.

BpI4ucasioT KOJIMYEeCTBO BCIICCTBA KAXKJO0I'0O DJICMCHTA.

MFe 34,46 mcl _ 6554

— = =185 moub
M Fe 56 Mcl 355

NFe =0,62Mmoms NC| =

CooTHOCAT MEXTy COO0M KOJIMUECTBO BEIIECTBA DJIEMEHTOBR:

NFe :NC| =0,62:1,85=1:2,98~1:3

ciefoBaTeNbHO, hopmysia xiopuza xeneza FeCls.
BemectBo A — #xeJie30.

2. 2Fe + 6HCl = 2FeCl; + 3H,

2 Fe’-3¢=Fe* BOCCTAHOBHUTEJB/OKHUCIICHHUE
3 2H"+2&=H, OKHCJINTEIH/BOCCTAHOBICHNE
2Fe’ + 6H" = 2Fe® + 3H, COKpAIllEeHHOE HOHHOE YPaBHEHUE
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3. FeCl; + Zn = Fe + ZnCl,

3 - 0

2 |Fe*"+3&=Fe OKHMCJIUTEIIL/BOCCTAHOBJIEHUE
0 )

3 [Zn°-2&=2Zn"" BOCCTAHOBUTEJIL/OKUCIICHHE

2Fe’ +3Zn = 2Fe’ + 3Zn**  coxpaleHHOE HOHHOE ypaBHEHHE
4. 2Fe + 6H2504 K= Fez(SO4)3 + 3502 + 6H20

1|2Fe’-6¢&=2Fe* BOCCTaHOBHTEJIL/OKUCICHHUE
3 +GSO42' +2 &+ 4H"= S0, + 2H,0 OKHCJINTENIL/BOCCTAHOBIICHNE
2Fe’ + 350,% + 12H" = 2Fe** + 350, + 6H,0  coxpaleHHOE HOHHOE ypaBHEHHE

BemectBo B — cyabdar sxenesa (111); raz D — oxcun cepsl (1V).

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

COKpAIICHHOC HOHHOC YpaBHCHHUC!

Fe* + 30H = Fe(OH);

BemiectBo E — ruapoxkcun sxenesa (111).

I'mapoxcun sxenesa (111) obmamaeT mpenMyIieCTBEHHO OCHOBHBIMHU CBOMCTBa-
Mu. AMdoTepHbIe CBOICTBA MPOSIBISIIOTCS TOJBKO MPHU CIUIABICHUU CO MIEII0OYaMU
npu temneparype 6osee 900 °C.

6. [1pu B3aumopeiicTBum okcuna cepsl (1V) ¢ TMIAPOKCHIOM KalblHs B IPUCYT-
CTBUH KUCJIOPOJAA KaK OKUCIIUTENS 00pa3yeTcs cyiab(aT Kanblus — BelecTso F.

250, + 0, + 2Ca(0OH), = 2CaSO, + 2H,0

2| **S0, - 2 & +40H =*°S0,* + 2H,O  BOCCTAHOBHTENL/OKHCIIEHHE
1 0,°+ 4 &+ 2H,0 = 40H OKHUCJIUTEIL/BOCCTAHOBJICHHUE

250, + 0, + 40H = 250,% + 2H,0 COKpaIlleHHOE€ HOHHOE YpaBHECHUE
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3ananue 4 (15 oannoe)

CocraBuTh HCTIOYKY XMMHYCCKHX HpeBpameHHﬁ OpPTraHMYCCKUX BCIICCTB!

C2Heg —Ho > A HC >B Na >C — nuBMHWI
J H20
D

Peakiuu cienyeTr ypaBHSTh, a TaKKe IMOKA3aTh YCIOBUS MPOBEACHUS MpoLieC-
COB (Temmeparypa, Karaau3aTop U T.J.), BEIIECTBA Ha3BaTh 10 CUCTEMATHYECKOU HO-
MEHKJIATYpE.

Pemenune

T, kat
1. CH3'CH3 _— > CH2=CH2 + Hz

C,Hg — oTan; BemecTBO A — 3THIIEH; peakys ACTUIPUPOBAHUS dTaHA.

2. CH,=CH, + HCl = CH5-CH,Cl

BGHIGCTBO B - XJIOPITaH; pCaKu:A I'MApOoraJlorcHupOBaHUAd.

P, T, kat
3. CH2=CH2 + Hzo —_— CH3‘CH20H

BemectBo D — aTanoi1; peakius ruapaTaiuu.

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

BemectBo C — O6yran; peakuus Bropia.

kat-Cr20
5. CH-CH,-CH,-CH, 223 5 CH,=CH-CH=CH, + 2H,.

JuBuamn — 1,3-0yTagueH; peakius JeruapHpOBaHUsI.
3anganue 5 (20 6annoe)

N3 stunosoro crnimpra maccoit 18,4 T mo merony Jlebenera momyuwniau 4,0 11 1u-
BUHWIA, U3MEPEHHBIX MPU HOPMAJIbHBIX YCJIOBUSX. BBIYUCIUTHE 0O0BEMHYIO OJIIO
BBIXOJ1a IUBUHUJIA.

Pemenne

1. Ilponecc noxydyenus: 6yraauena-1,3 U3 3TuoBoro cnupTa no meroay Jlede-
neBa uaet no peakuu 2CHs-CH,-OH = CH,=CH-CH=CH, + 2H,0 + H,.

2. KonndecTBo BeliecTBa 3TaHOIa, BCTYITUBIIETO B PEAKITUIO

MCHEO _ 18,4

=0,4 monb

NCoHgO =

3. Ilo peakiuu [1]:

13



NC4Hg =1/2-nCoHgO =0,5-0,4=0,2 Moms

4. O0BEM napoB IMBUHUIIA MTPH H.Y.:

Vg4H6 =NCy4Hg VM =0,2-22,4=4,481

5. O0BEMHAas 10JI BBIXO1a TPOIYKTA!

VHP
PC4Hg = 2186 -1000A)=j’—jg-100=89,3 %

T
C4Hsg

3ananue 6 (30 d6annos)

JlaGopaHT omycTua maprasieByto miactuHky B 300 r 20 %-ro pacTBopa HUT-
paTa LMHKA W BBIAEPKHUBAJI 1O TEX IOp, MOKa €€ Macca He yBenudwiach Ha 2,0 T.
[InacTUHKY U3BIIEKIIH, & OCTaBIIMIICS pACTBOP aKKYpaTHO CIMJIM B KOJOY U J0OaBUIN
K HeMy 150 1 HachIIIEHHOTO pacTBOpa Cyib(puaa HaTpus. Beraucnure maccoByro J10-
10 Cynb(puaa HATPUS B UTOTOBOM PACTBOPE. YUTHUTE, YTO B YCIOBHIX 3KCIEPUMEHTA
pacTBOPUMOCTH cylibpuaa Hatpus paBHa 26 T Ha 100 r Boapb!.
Pemenne:
1. Ilocne Toro, Kak B pacTBOp ONYCTUJIM IUIACTUHKY, Hayanachk peakuus (1):
Zn(NO3), + Mn = Mn(NO3), + Zn (1)
2. OnpenenyiM KOJIMYECTBO COJIEH B HCXOHOM PacTBOpE:
m(Zn(NOs),) = m(pactBopa) - w(Zn(NO3),) =300- 0,2=60,0T
n(Zn(NOs),) =m: M =60 : 189 = 0,317 moib
3. Ilyctp B pe3ynbrare B3aMMOJEHCTBUS C TIACTUHKOM BBIIETHIOCH X MOJIb
Zn, ciemoBaTesibHO, X MOJIb MN meperio B pacTBop.
n(Zn) = n(Mn) = X MoJIb
m(Mn) =n - M = 55x
m(Zn) =n - M = 65x
Am(mnactarbl) = m(Zn) —m(Mn) =x - 65-x-55=2,0
x = 0,20 moib
4. Tlomyuyaem:
N(Mn(NOgz),)nepernio B pactBop = x = 0,20 MoJIb
n(Zn(NOgz),)mpopearuposaio = X = 0,20 MoJb
n(Zn(NOgz),)octamocs = 0,317 — 0,2 = 0,117 moinb
5. OcraBuniicss HUTPAT IMHKA U HUTPAT MapraHiia pearupyroT 1Mo peakuusam 2
u3:
Zn(NO3), + Na,S = 2ZnS + 2NaNO; (2)
Mn(NOs3), + Na,S = MnS + 2NaNO; (3)
6. [lo ycioBuio 3ajauu pacTBOPUMOCTh Cylbuaa HaTpus paBHa 26 1/100 r
BOJIbI, CJIE0BATEIBHO:
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26 r Na,S — 126 1 pactBopa (HaCHILIEHHBIA PACTBOD)

y T Na,S — 150 r pactBopa (pacTBop U3 3a/1a4M)

y=3095r

n(Na,S)ucxoausiii pactBop = m : M = 30,95 : 78 = 0,397 mo:b

7. Paccuntaem Maccy octaBiierocs Cyiabhuna HaTpus.

n(Na,S)morpaueno Ha Hurpar uuaka = N(Zn(NO3),)oct. = 0,117 Moib

n(Na,S) norpaueno Ha nutpat maprauia = N(Mn(NO3),) = 0,2 Mob

n(Na,S)ocranocs B pactBope = 0,397 — 0,2 - 0,117 = 0,08 mo11b

m(Na,S)octamock B pactBope =n - M =0,08 - 78 = 6,24 T

8. Macca ucxoIHOTO pacTBOpa HUTpaTa IIMHKA BO3pOCTa 3a CUeT J00aBJICH-
HOTO pacTBOpa Cylb(uaa HATPUA U YMEHBIINUIIACH 32 CUET OCAJIKOB CYIb(pHUaa IIUHKA,
MapraHiia ¥ MeTajia, OCEBIIEro Ha IJIaCTHHE:

Am(mnactunbl) =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 T

m(pactBopa)utororas = 300 — 2,0 + 150,0-11,35-17,4=419.25r

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

OtBeTt: MaccoBast 107151 Cynab(huIa HATPUS B UTOTOBOM pactBope — 1,49 %.
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