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OcHOBHBIE 10JIOKEHUS] IPOTrPaAMMbI

[Iporpamma BCTYNHUTEIHHOTO UCIIBITAHUS YTBEP)KICHA Ha 3aceqaHuu Kadeapsl
busnyueckoit xumuu (Mpotoko Ne 3 ot «22» centsops 2022 1.)

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

OO01mue cBeaeHus

BerynurensHoe UCIIBITaHWE TIO XHMHH OXBATHIBACT BCE pa3ieiibl XUMHUH, Ipe-
JTyCMOTpPEHHBIE 00pa30BaTeNbHON MPOrpaMMoOil cpeiHero oliiero odbpazoBaHHUs CO-
riacHo denepanbHOMY rOCyJapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTy CPEIAHETO
obmrero oopazoBanus (mpukas MunoOpHayku Poccun ot 17.05.2012 Ne 413 B penak-
um ot 11.12.2020 1.).

OcHOBHOE BHMMAaHHE Ha HK3aMEHE M0 XUMHUU Oy/eT 0OpalieHo Ha IOHHUMaHHe
CYTH SIBJICHUHM, YMEHHUE TOJIb30BAThCS EPUOUYECKON CUCTEMOM AJIEMEHTOB U CBSI-
3bIBaTh XMMHUUYECKUE CBOICTBA 3JIEMEHTOB U UX COECAUHEHUN C MOJIO)KEHUEM B IIEPHO-
nudyeckod tabmuue. HeoOxonuMo 3HaTh COBPEMEHHYI0 HOMEHKIIATYpPY, NMPUHIUIIBI
KJIaCCU(PUKAIMN HEOPTaHUIECKHX W OPTaHUYECKUX COEIMHEHUI, OCHOBHBIE TIOHATHUS
¥ 3aKOHBI XMMHH, CBOMCTBA AJIEMEHTOB M WX COCAMHEHUH, YMETh MPOU3BOAUTH pac-
YETHI 10 YPAaBHEHUSIM XUMUYCCKHX PEaKIUi U GOpMyJIaM XUMUYECKUX COCIIUHCHUI
C IPUMEHEHHEM TOHITUN «MaccoBasi JOJIS», «MOJISIpHAsS IOJISD, «MOJISIpHAsT KOHIICH-
TPaLIUsD).

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 3amaHre MO CBOMCTBAM JJIEMEHTOB M KJIACCOB HEOpTraHUYe-
CKHMX COEJIMHEHHI - IeM0YKa XUMUYECKUX PEAKIIUN C HEU3BECTHBIMU KOMIIOHEHTAMU.

4. TlpakTrueckoe 3aaHue M0 CBOWCTBAM OPTraHMYECKUX COSTUHEHUH (Ilernoyka
MPEBpAIEHU ) - IIETT0YKa XUMHUECKUX PEaKIMil C HEM3BECTHHIMU KOMITIOHEHTAMM.

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 HEOPTraHUYECKON 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 INPOBECACHUA BCTYIIUTC/IbHOIO UCIIBITAHUA

PabGoTra BbIMONHSAETCS MUCBbMEHHO B TEUYEHUE TPEX aCTPOHOMHUUYECKUX YacoB
(180 MunyT).

Bce HeoOxomaumbie BCOMOraTellbHbIE MaTepHallbl: MEepUOJUYecKasi CUCTEMa
AJIEMEHTOB, TabJIUIa PACTBOPUMOCTH COSTUMHEHUH, TaOIMIIa CTAaHAAPTHBIX JIEKTPO/I-
HBIX MMOTEHIUANOB (psAJl AKTUBHOCTH METAJNIOB), TAOJIHIIA 3JIEKTPOOTPUIIATETLHOCTH
MPEIOCTaBISAIOTC. YepHOBUK HSK3aMEHAIIMOHHOM pabOThl MPOBEPKE HE MOJJICHKHUT.
DK3aMEHALMOHHBIN OMIIEeT coaepkuT 6 3aaanuil. 3aganue 1 — 3aKOHYUTh U YPaBHSATH
peakiuu 0OMEeHa W THAPOJIN3a; 3aJlaHhe 2 — 3aKOHYUTh U YPaBHSITh OKUCIUTEIHHO-
BOCCTAHOBUTEIBHYIO PEAKIMIO; 3aaHus 3 U 4 — [ENOYKHU MPEBPaICHU OpraHuye-
CKHMX WJIM HEOPTaHMYECKUX BEIIECTB; 3aJaHus 5 U 6 — 3a1aun.

Crpykrypa Bcex OmIeToB oJlMHAKOBa. 3ajanus oneHuBarorcs B 10, 15, 20 u 30
OayIoB. 3a Ka[bIi MPaBUJIbHBINA OTBET MPU PEUICHUU 33JaHUsI YYACTHHUK TMOJIy4aeT
HKBUBAJICHTHOE MPAaBUILHOMY PEIIEHUI0 KOJWYeCTBO OaiioB. MToromas oreHka
(makcumym 100 GamioB) omnpenensieTcss CyMMapHbIM KOJUYECTBOM HAOpaHHBIX Oaj-
JIOB 32 KaX10€ NPABUILHO PEIICHHOE 3aJJaHUE UJIK 3a €T0 YacTh.

Hanpumep, ecnu 3agada win 1enoyka XUMUYECKUX PEAKIIUN BBITIOJTHEHA Yac-
TUYHO: TIPAaBUWJIbHO COCTAaBJICHO YPaBHEHHUE XMMHUYECKOW pPEakiMu WIM TOYHO yCTa-
HOBJICHO KOJIMYECTBO BEILIECTBA, TO KaXbIi MPAaBUJIbHBIA MTPOMEKYTOUHBINA PE3YIb-
TaT OLICHUBAETCS YKBUBAJICHTHBIM KOJMYECTBOM OAJIJIOB.

1. Pa3nennbl AUCHMILUIMHBI U TEMbI, paccMaTpHuBaeMble B Xo/1e
BCTYNUTEIbHBIX HCITBITAHUT

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. M30TOMBI.

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

BanenTtHocTh 31eMeHTOB. OObsICHEHHE BaJICHTHOCTH C TOYKH 3PEHUS YUCHHUS O
cTpoeHun atoma. [IoHsITHE O CTeNEeHU OKUCIICHHUS.

KoBanenTtHas cBa3b. TUIbI KOBaJIEHTHOW CBS3U, IPUMEPHI.

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.

OKUCIUTENBHO-BOCCTAHOBUTEbHBIEC peakiu. OKUCIUTENb U BOCCTAHOBUTEb.
YpaBHUBaHUE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMIM.
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OOpaTUMOCTh XUMHYECKUX PEAKITUN. XUMHUECKOE PABHOBECHE U YCIIOBUS €TO
CMEILICHUS.

CkopocTh XUMUYECKOU peakinu. GaKTOphl, BIUSIONME HA CKOPOCTh PEAKIUU:
MIPUPOJIa PEearupyronMx BELIECTB, KOHLEHTpalus, Temneparypa. Katanus u karanu-
3aTOpHI.

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

PacTtBopsl. PacTBOpUMOCTH BEIIECTB. 3aBUCUMOCTb PACTBOPUMOCTH BEILIECTB
OT UX MPHUPOJBI, TEMIIEPATYPhl U JaBieHUs. HachIllleHHbIE M HEHACHIIIEHHBIE pac-
TBOpPBI. YncIIeHHOE BhIpaKEHNE KOHIIEHTPAIMU PACTBOPOB.

Knaccudukanus oxcumoB. OCHOBHBIE CIOCOOBI MOMYyYEHUS M XUMHUYECKUE
CBOMCTBA OKCHJIOB.

OcHoBanus. VIX tunbl. OCHOBHBIE XMMHUYECKHE CBOMCTBA U mnonydeHune. Oco-
OoeHHoctu 1ienoudeil. Heopranmvyeckne u opraHUYeCKUEe OCHOBAHUS, UX CTPOCHUE U
CBONCTBA.

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

Kucnotsl. Ux oOiue cBoicTBa M CrocoObl MmoayueHus. Peakuusi HelTpain3a-
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 MEPUOAH-
YECKOM cUCTEME U CTpoeHUs: aroma. OCHOBHBIE XMMUYECKUE 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 MOJIO-
KEHUS B TIEPUOINIECKON CUCTEME U CTpOCHUS aToMa. AMGOTEPHOCTh OKCHUJIA U TH/I-
pokcua amoMuHusA. CriocoObl OMTyYeHHS] METATUYECKOTO aTFOMUHMUS.

XKenezo. Ero oxkcuabl U TUIPOKCUIIBI, 3aBUCUMOCTh MX CBOMCTB OT CTETICHU
OKUCJICHUA KeJe3a. XUMUYECKUE PEeakinu, JIeKalMe B OCHOBE MOJIYyUYEeHUs YyTryHa U
CTaJu.



OOmas xapakTepucTuka 37eMeHToB [V rpynmbl riaaBHOM MOATPYMIbI IEPUO-
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 CBOMCTBA U Ba)KHEHIIHME CO-
equHeHusi. OKCUIBI a30Ta M a30THAsE KUCJIOTAa. XUMHUYECKHE OCOOCHHOCTH a30THOU
KUCHOTHI. CONM a30THOM KUCIOTBHI.

AmMmuak. Peakiuu, yexamniye B OCHOBE €ro MPOMBIIIICHHOTO CUHTE3a, (hU3u-
yeckre U xumuueckue cpoiictBa. Comm ammoHusi. KauecTBeHHas peakiusi Ha HOH
aMMOHWUS.

®ocdop. Ero amnorponueie Gopmbl, GU3NYECKUE U XUMHUYECKHE CBOMCTBA.
Oxcug dpocdopa (V), pochopHast KUCIOTa U €€ COH.

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

Kucnopon, ero gusnyeckne u XUMHUYECKUE CBOMCTBA, aytoTponusi. CrocoObl
IIOJIy4YECHUS.

Cepa, ee pusnueckue u XuMu4deckre cBoicTBa. OCHOBHBIE (DPU3UYECKUE U XU-
MHYECKHE CBOMCTBA CEPOBOAOPO/IA U OKCUJIOB CEPBHI.

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

O6mras xapakrepuctuka 3meMeHToB VII rpynmbl rimaBHOW MOATpyNIbI MEpUO-
nuyeckoil cuctembl. CpaBHEHHE UX XUMHYECKUX CBOMCTB. CO€IMHEHUS TAJIOTEHOB B
IIPUPOLE.

I'anorenoBogopobl. X cBOMCTBA U NTOIyYEHUE.

Bona, ee pusnueckre u XuMHUeCKrUe CBOMCTBA (B3aUMOJICHCTBUE C OKCHIAMH,
MeTaJlJIaMu, CoIsiMu). [ 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 OpraHndyeckux coequHenuii 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. Bropia.
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[Ipuponnsie ucrouHuku yriaeBoaopoaoB. Hedts, cmocoObl ee mepepaboTku
(meperoHka, KpeKMHT He(PTEPOTyKTOB).

OCHOBHBIE KJ1aCChl OPTaHUYECKUX COCTUHEHUN.

['eHeTnueckas CBSI3b MEXKIY KJIaCCaMU OPTaHUYECKUX COEIUHEHUM.

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

Kap6unpr metamio. x noigydeHne u UCIOIb30BaHUE B OPraHUYECKOM CHHTE-
3€.

Anxensl. Tun rubpuamsanuu, 6- U n-cBsi3u. HomeHnkimarypa. ®usndeckue u
xuMudeckue cpouctra. [lonyuenue. [Ipumenenue.

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

Anxunbl. OCOOEHHOCTH UX CTpOeHHUs (TN TMOpUAM3alMM, TPOWHAS CBS3b).
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, CTeleHb nonmmmepusanuu. [lonuatunen. [lpupoausiil u
CUHTETUYECKUN Kay4yK.

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

Anpnerunel. Ctpoenne. Homenknarypa. @usnueckue 1 XUMAYECKAE CBOMCT-
Ba. [lomyuenue. [Ipumenenue.

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

Apensl. DnekTpoHHOe cTpoeHue. Homenknarypa. ®dusndyeckne 1 XMUMUYECKUE
ceoiictBa. [lonyuenue. [Ipumenenue.

®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.

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

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

Amunbl. Xumuueckue cBorctBa. [lonyuenue. [Ipumenenue.



I11. Kpurepnu oneHuBaHUs IK3aMEHALIMOHHBIX padoT

3ananus onenuBatorcs B 10, 15, 20 u 30 6amnoB. 3a KaKIblii TPaBUIBHBINA OT-
BET IIPU PELICHUHN 3aJJaHHs] YYACTHUK ITOIY4YaeT SKBUBAJIECHTHOE NMPABUIBHOMY pelie-
HUIO KosnnyecTBO OaiioB. Mtorosas onenka (makcumyM 100 GanoB) onpenensercs
CYMMapHbIM KOJIMYECTBOM HAaOpaHHBIX 0ayuIOB 3a Ka)/10€ MPaBUIbHO PEIIEHHOE 3a-
JAHWE WJIM 3a €T0 4acTh, T.€. TO KAXAbIA NMPAaBWIBHBINA IIPOMEKYTOUYHBIN PE3YJIbTAT
OLIEHUBAETCS HKBUBAJICHTHBIM KOJIMYECTBOM OalIOB.

IlepBoe 3agaHue: 3aKOHUYNUTH PEAKIMM OOMEHA U TMAPOJIN3a, YPABHEHUS peak-
Uil IPEICTaBUTh B MOJIEKYJSIPHOW M MOHHON (opmax — oneHuBaeTcs B 10 6an10B.
CHMIXEHHE OLEHKH CIeAyeT MPU HAIUMYUUA OMIMOOYHBIX MPOAYKTOB PEAKLMUH, HPH-
CYTCTBHM OIIMOOK IPU YPaBHUBAHMM PEAKLIMH, OTCYTCTBUUM MOHHOI'O YpaBHEHUS pe-
aKIuy, MpU OMIMOKAX B COCTaBICHUU MOHHOTO YPAaBHEHMsI pEaklUu, HallpUMep, MpU
IpEJICTaBICHUN CIa00ro AJIEKTPOJINTA WIK MaJOpacTBOPUMOIrO BELIECTBA B MOHHOM
dbopme.

Bropoe 3agaHue: 3aKOHUYNUTH U YPAaBHATH OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO
PEaKIuIo, U1 PEaKINi, TPOTEKAIOIMINX B BOJHOM PACTBOPE, IPUBECTH COKPALIEHHOE
MOHHOE ypaBHEHHE peakunu — oneHuBaercs B 10 0anioB. CHIKEHHUE OLIEHKH CIENy-
€T IIPU HAJIUYHUH OIIMOOYHBIX IPOJYKTOB PEAKIIMH, OTCYTCTBUU MPUMEHEHUS 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 1IEMIOYKY IPEBPAILCHU Heopra-
HUYECKHUX BEIIECTB — oleHuBaercs B 15 0amiaoB. Ilpu cocraBneHun 1enoyku mpe-
BpAIllCHU PEKOMEHAYETCS MPU YPABHUBAHMM OKHCIMTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii TpUBOJIUTH OalaHC 3JEKTPOHOB, AJIsi PEaKIMil, TPOTEKAIOUIUX B BOJHBIX
pacTBOpax 3alKCHIBATh YPABHEHUE PEAKLMH B MOJEKYJSIPHOM M COKpAICHHOW HMOH-
HOW popme. CHMKEHHE OLICHKHU CIIEIyeT NMPU HAIUYUHM OLIMOOYHBIX MPOJYKTOB pe-
aKIUU W/WIN TPOMEXYTOUHBIX HEM3BECTHBIX BEIECTB, HAMMCAHUS OIIMOOYHBIX WU
HEBO3MOXKHBIX peakiuil, Mpu omMOKax B ypaBHHBAHUU PEAKIUH, MPU OTCYTCTBUU
MOHHOU (OpMBI peakuuu Wind OanaHca 3JeKTPOHOB. CHUKEHUE OLEHKH CIEIYeT 3a
YaCTUYHOE BBINIOJIHEHUE 33/IaHMUS.

YerBépToe (MpakTUUECKOE) 3a/laHUe: COCTABUTH LIETIOUKY MPEBpAIICHU Op-
raHUYECKUX COCAUHEHUM — oleHuBaeTcs B 15 0anoB. IIpu cocTaBieHUU 1ENOYKU
NPEBPAILCHUI CIEAyeT yKa3aTh YCIOBHs INPOBEACHUS PEAKLUUH, a CaMy PpEaKLUIo
ypaBHATb. CHM)KEHUE OLIEHKH CIEAYeT MPU HAIMYUU OIIMOOYHBIX MPOIYKTOB peakx-
YU W/WIA TPOMEKYTOYHBIX HEU3BECTHBIX BEILECTB, HATMCAHMS OLIMOOYHBIX HIIU
HEBO3MOXKHBIX PEaKIMid, MPU OIMMOKAX B YPABHUBAHUM PEAKIIMM, 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 coeauHeHU — onieHnBaetcs B 20 6annoB. CHIKEeHHE
OLICHKH CJIEAYET MPU HAJTUYUK HEMOJHOTO MM HEKOPPEKTHOTO PEIICHHUs, IPU OIMIHO-
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 MO XUMHUYECKUM (OpMyJiaM U YPABHEHUSM PEaKIUU, 3HAHUW XUMUYE-
CKHMX CBOICTB M CIIOCOOOB MOJyY€HHUSI OCHOBHBIX KJIACCOB OPraHUYECKUX U Heopra-
HUYECKUX COCIMHCHHM, HABBIKOB OOpAICHUS C PA3TUIHBIMHA CIIOCOOAMH BBIPAKCHUS
COCTaBa BEILIECTB, UX CMecei, 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 YKa3aHusd 110 MOATOTOBKE H BBINNOJTHEHHUIO
BCTYIIUTEJIBbHOIO UCIILITAHUS

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 BOCCTAHOBJIEHUS, OKUCIIUTENb U BOCCTAHOBU-
Tenb. [Ipu ypaBHHBAaHMU HCIIOJIB30BATh METOJ 3JIEKTPOHHOrO OajaHca WM METOJ
nosty-peakiuii. Eciiu peakuusi NpoTeKkaeT B BOAHOM PacTBOpPE, TO COCTABUThH COKpa-
IEHHOE UOHHOE YPaBHEHUE.

[Ipu cocTaBieHUM LENOYKH XUMHUYECKUX MPEBPALICHUI HEOPraHWYECKHUX Be-
IIECTB PEAKIMHU JOJDKHBI OBITh ypaBHEHBI. Peakinu, mpoTeKaroniue B BOJHOM pac-
TBOPE, 3aMHUCHIBAIOT B MOJICKYJISIPHOW U COKpanéHHOM noHHOU dopme. OKUCTUTEb-
HO-BOCCTAaHOBUTEJbHBIE PEAKIMHM YpPaBHUBAIOT C MPUMEHEHHEM MeTojaa OanaHca
JIEKTPOHOB WJIM METOJA MOJy-peakuuid. ECIM OKUCIMTEIbHO-BOCCTAHOBUTEIIBHAS
peakuysl NpOTEKAaeT B BOJHOM PACTBOpPE, TO YPAaBHEHHME PEAKLMM MPEICTABISIOT B
MOJIEKYJIIPHON M COKpaméHHOW HOHHON (opme. IIpu HEOOXOIUMOCTH COCTaB CO-
€IMHEHUI YCTaHABIIMBAIOT pacu€ToM 1o (hopmyJie BELECTBA.

[Ipu cocTaBneHUM LEMOYKM XMMHUYECKHX MPEBPALEHUN OPraHUYECKHX Be-
IIECTB PEAKIMM CIEAYET YPaBHAThH, a TAK)KE MTOKa3aTh YCIOBHS MMPOBEACHUS MPOIIEC-
COB (TeMIieparypa, KaTaau3aTop U T.1.).

[Ipu cocTraBineHUM LENOYEK MO OPraHUYECKOW M HEOPTaHUYECKOM XUMUHU C He-
U3BECTHBIMH KOMIIOHEHTaMH HEOOXOIUMO Ha3BaTh MOJyUYEHHBIE COEAMHEHUS 110 CUC-
TEMaTUYECKOW HOMEHKJIIATYpE.

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 monyyeHHble pacyeTHbIE BEIUYUHBI
JOJDKHBI OBITh YKa3aHbl C €IWHUIIAMH u3MepeHuil. To4HOCTh pacdéra — A0 COTHIX
JTOJIEH.

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

3aKOHYUTHh U YPaBHATH peaKIUu OOMEHa W THIPOJiM3a. YPAaBHEHUS PEaKIMM
MPEACTaBUTh B MOJIEKYJISIPHON U HOHHOM (opMe.

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-
poyn3 UAET TI0 KATUOHY IO TIEPBOH (B OOBIYHBIX YCIOBUSX) 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 BHUMAHHWC, YTO I''ApPO-
KCUa ME€IU ABJIACTCA cJ1a0BIM U MaJIopaCTBOPUMBIM OCHOBAaHUEM:

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



2) Peaxyus euoponusa

Cynbdun nutust sBASIETCS COJBIO CJIa0OW CEepOBOIOPOAHON KHUCIOTHI, THAPO-
JIM3 UJET IO aHUOHY (KUCIOTHOMY OCTATKy) MO NEPBOM (B OOBIYHBIX YCIOBUSX) 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 ypaBHHBaHUYU pEaKIMK UCIIOIH30BaTh METO
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 OKUCIIUTENh U BOCCTAHOBUTENh: CTEIICHN OKUCIICHUS 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. CocTaBisroT OaaHC JICKTPOHOB, TAC CPa3y YPABHUBAIOT KEIE30

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

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

WM UCHOJIB3YIOT METOJI MOIY-pEaKkiuid, T1€ aBTOMAaTUYECKH IMOJTYyYarOT COKpaIIEH-
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:
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2MnO, + 10Fe** + 16H*= 2Mn*" + 10Fe*".

3ananue 3 (15 oannoe)

OCHOBBIBasICh Ha CBOWMCTBAX 3JIEMEHTOB M KJIAaCCOB HEOPTaHMYECKUX COEIHHE-
HUW, COCTAaBbTE LIETIOYKY XMMHUYECKUX 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 PEAKIMU YPAaBHHBAIOT C IMPUMEHEHHEM METOoJa OayaHca
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 LIUHKOM 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 npomycTiiin yepe3 pacTBOp rMAPOKCH]IA KalbLUA B IPUCYTCT-
Buu kuciopoja. [loxyuwmin 6enoe BemectBo F, ucrnonb3yeMoe 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% =>

BeIaucasior KoJIM4ecTBO BCIICCTBA KAXKJO0I'0O DJICMCHTA.

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"" BOCCTAHOBUTEJIL/OKHUCIICHUE

‘ 2Fe** +3Zn = 2Fe’ + 3Zn**  coxpaieHHOE 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 mpenMyIecCTBEHHO OCHOBHBIMHU CBOMCTBa-
MU. AMQoTepHbIe CBOICTBA MPOSIBISIOTCS TOJBKO MPHU CIUIABJICHUU CO LIEIOYaMU
npu remmneparype 6osee 900 °C.

6. [1pu B3aumoserictBun okcuaa cepsl (1V) ¢ ruApoKCHIOM Kalblvs B IPUCYT-
CTBUHU KHCIIOPOa 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
3apanmue 4 (15 6annoe)

CocTaBuTh LEMOYKY XUMHUYECKUX MPEBPALICHUN OPraHUYECKUX 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 Jlebenesa momyuuninu 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. KonnuecTBo BelecTBa 3TaHOJIa, BCTYIMUBIIETO B PEAKIIUIO

MC2HgO _ 18,4

=0,4 MoJb

NCo2HgO =

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 omycTtmin MaprasieByro iactuaky B 300 r 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 cyibduaa HaTpus. Beruucianre MaccoByto 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 ONMYCTHJIM TUIACTUHKY, Havanach 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 pe3ynbrare B3aMMOJEHCTBUS C TIACTUHKOM BBIIETHIOCH 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 3ajaun pacTBOPUMOCTh Cylbuaa HaTpus 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. Paccuntaem 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 J0OaBJICH-
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=0,2-87=174r

m(Na,S)pactBopa =150 T

m(pactBopa)utoroBas = 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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OcHoBHad uTEpaTypa

1. Ky3bmenko H.E. Hawana xumuun / H.E. Ky3smenko, B.B. Epemun,
B.A. [lonkoB. — M.: «bunom. JlabopaTtopus 3Hanuii», 2017. — 704 c.

2. PenetuTop mo XxuMuu s MOCTynawImux B By3bl. M3a. 39-e., mepepad./ [lox
pen. A.C. Eroposa. — Pocros Ha [lony: ®@enukc, 2013. — 762 c.

3. Xomuenko I'.I1. Tlocobme mo Xumuu UIsi TOCTYIAIOMIMX B By3bl. M3m. 4-

e. / T'.Il. Xomuenko. — M.: PUA «Hosas BoaHay, 2015. — 480 c.

4, Xumus. 10 xi1.: YueOHuk 115 00111e00pa3oBaTeibHbIX YU€OHBIX 3aBEICHUM.
N3n. 5-e./ O.C I'abpuensu, ®.H. Mackaes, C.1O. [Tonomapes, B.U. Tepenun. — M.:
«dpodar, 2013. — 304 c.

5. Xumus. 11 xi.: YueOHuk 11t o01eo0pa3oBaTebHBIX yapexaeHuid. 13, 4-
e./ O.C. I'abpuensn, I'.I'. JIpicoBa. — M., 2012. — 368 c.

6. Axmeto H.C. Xumusa.10-11 xin. YdeOnumk s 001meoOpa3oBaTeIbHBIX
yueOHbIx 3aBeaenuil. Mzn. 8-e. / H.C. AxmeroB. — M.: «lIpocBemenne», 2014 —
255 c.

JJonosHUTEILHAA JIMTEPATypPa

1. COopHuUK 3amad JyIsi TOATOTOBKM K BCTYNMUTEIBHBIM dK3aMEHaM IO XUMUHU.
Usn. 4-¢., ucop. u gon. / A.M. Ceipkun [u gp.] — Yda: U3a. YTHTY, 2010. — 260 c.

2. Xumus. CrnpaBOYHUK IJisi CTApPIICKIACCHUKOB W TOCTYMAIONINX B BY3bI/
P.A. Jlunun, JL.YO. Anex6epora. — M.: Uzn. Act-Ilpecc, 2010. — 512 c.

3. Ilocobue mo xumuu. Bompocsl, 3amaum, ympaxuenus/ C.A. Ily3akos,
B.A. Ilonkos, A.A. ®ununmosa. — M.: Beicmas mkoira, 2008. — 255 c.

4. I'muaka H.JL. Tlpaktukym no o6meit xumun/ H.JL. ['munka. — M.: «¥Opaitt,
2016 — 250 c.

15


http://www.chem.msu.su/rus/books/2005/kuzmenko-nachala/welcome.html
https://www.ozon.ru/brand/1261260/
http://www.chem.msu.su/rus/school/uchebniki/achmetov/oglav%2810-11%29.html
http://www.chem.msu.su/rus/school/uchebniki/achmetov/oglav%2810-11%29.html

Ba3sl JAAHHbIX, l/IH(])OpMalII/IOHHO-CHpaBO‘lHLIe N IIOUCKOBbIC CUCTEMBI:
Bubnuomerxu

WWW.twirpx.com

www.chem.msu.su/rus/elibrary

CneyuanvHble uHmMepHem-caumol
https://ru.wikipedia.org/wiki/Xumudeckast_3HIUKIOIE UL
www.xumuk.ru/encyklopedia

www.alleng.ru/d/chem/chem01.htm
www.ximia.org/encyklopedia/default.htm

16


http://www.twirpx.com/
http://www.chem.msu.su/rus/elibrary
https://ru.wikipedia.org/wiki/Химическая_энциклопедия
http://www.xumuk.ru/encyklopedia
http://www.alleng.ru/d/chem/chem01.htm
http://www.ximia.org/encyklopedia/default.htm

