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OcHOBHBIE 10JIOKEHUS] IPOTrPaAMMbI

[Iporpamma BCTYNHUTEILHOTO UCIIBITAHUS YTBEPKICHA HA 3aceaaHuy Kadeapbl
duznueckoit xumuu (mpotokost Ne 11 ot «13» saBaps 2025 r.)

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

OO01mue cBeaeHus

[Iporpamma BCTYNUTENIBHOIO UCIMBITAHUSI IO XMMUU pa3paboTaHa HA OCHOBE
deneparbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB MPOhEeCCHOHATHHO-
ro oopazosanus (CI1O) u mpeaHa3zHadeHa JJIs JIUI, TOCTYIAIOIINX ITOCIE OKOHYAHUS
cpenHux MpodecCHOHATBHBIX 00pa30BaTEIbHBIX YUPEKICHUN HA OCHOBHBIE 00pa3o-
BaTEJIbHBIC MPOrPAMMBI CIIEI[UATIUTETA.

BerynurensHoe HCTIbITAHHME IO XUMUM OXBAaTBIBAET BCE pPa3feibl XUMHUH, Mpe-
JyCMOTpPEHHBIE 00pa30BaTeIbHON MPOrpaMMOi CpelIHero 001ero oopa3oBaHUs CO-
riacHo deeparbHOMY TOCYJapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY CPEIHETO
oO1miero obpazoBanus (npuka3 Munoopaayku Poccuu ot 17.05.2012 Ne 413 B penak-
uu ot 27.12.2023 r.).

OCHOBHOE BHMMaHHE Ha DK3aMEHE M0 XMMUH OyAeT 0OpallleHO Ha TOHUMaHUE
CyTH SIBIICHUH, YMEHUE IOJb30BATHCS MNEPUOAUYECKON CHUCTEMOW AJIEMEHTOB U CBS-
3bIBaTh XUMHUUYECKUE CBOMCTBA 3JIEMEHTOB U UX COCIMHEHUN C MOJIOKEHUEM B IIEPUO-
nudyeckoi tabmwuie. Heo0xouMo 3HaTh COBPEMEHHYI0 HOMEHKIIATYPY, MPUHIUIIBI
KJ1accu(puKay HEOPraHMIECKUX U OPTaHMYECKUX COCTUHEHUM, OCHOBHBIC TIOHATUS
Y 3aKOHBI XUMHH, CBONUCTBA JIEMEHTOB M MX COCIUHEHHM, YMETh MPOU3BOIUTH pac-
YE€ThI MO0 YPAaBHCHUSIM XMMUUYECKUX peaKIuid U GopMyaM XUMUUYECKUX COCIUHEHUMN
C MPUMEHEHUEM TOHATUN «MaccoBasi 10Js», «MOJSIpHas JA0JIsDY, «MOJISIpHAsi KOHIICH-
TpaLus».

CTpykKTypa 3K3aMEeHAUMOHHOT0 OnJjieTa

CrpykTypa BceX OMJICTOB OJWHAKOBA. JK3aMCHAIIMOHHBIN OWJIET COACPKHUT 6
3aJlaHU .

1. YpaBHeHus peaxiuii 0OMeHa U TUAPOIIN3A.

2. OKUCIUTETbHO-BOCCTAHOBUTEIbHAS PEAKIIMS, KOTOPYIO HEOOXOIUMO 3aKOH-
YUTh U YPABHSTD.

3. IIpakTrueckoe 3aaHue MO CBOMCTBAM A3JIEMEHTOB M KJIACCOB HEOpPraHUYe-
CKUX COCIMHECHUU - IIETIOYKAa XUMUYECKUX PEAKIINN C HEU3BECTHBIMU KOMITIOHEHTAMM.

4. TIpakTrueckoe 3aJaHKe TI0 CBOMCTBAM OpPraHUYECKUX COCIMHEHUM (11ermoyka
MpeBpAaICHUN) - IEMOYKAa XUMUYECKUX PEAKIIMA C HEU3BECTHBIMU KOMITOHEHTAMM.

5. 3amada u3 Kypca o01iel 1 HeOpraHUYECKOW XUMHH, PEIICHHE KOTOPOH Tpe-
OyeT yMEeHUH MPOBEJCHUS PAacCUueTOB MO XUMHUYECKUM (opMyJsiaM U YpaBHEHUSM pe-
aKIWHW, 3HAHUM XUMUYECKUX CBOKWCTB 3JIEMEHTOB U UX COCUHECHUN.
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6. 3amaua u3 Kypca o01ell 1 HEOPTraHUYECKOM XMMHHU, PelIeHHe KOTOPOM Tpe-
OyeT yMEHHI TPOBEICHUS PACUYETOB 110 XUMHUUYECKUM (OpMyJIaM U ypaBHEHHSM pe-
aKIM¥, 3HAHUH XUMUYECKUX CBOWCTB U CIIOCOOOB IMOTyYE€HUSI OCHOBHBIX KJIaCCOB Op-
TaHUYECKUX COCTUHCHUI.

dopma npoBeaeHNs BCTYNUTEIbHOT0 HCTILITAHUSA

PabGoTa BBIMOJHSETCS MUCBMEHHO B TEUYEHHE TPEX aCTPOHOMHYECKUX YaCOB
(180 MunyT).

Bce HeoOXoauMmble BCIOMOTAaTENIbHBIE MAaTEpHANIbl: MEPUOAUYECKAsT CUCTEMA
AJIEMEHTOB, Ta0JHIIa PAaCTBOPUMOCTH COCTUHEHHM, TabI1Ila CTaHAAPTHBIX IEKTPOI-
HBIX TMOTEHIUANIOB (PsJ aKTUBHOCTH METAJUIOB), TAOJIMIIA 3JIEKTPOOTPULIATEILHOCTH
IPEOCTABIAIOTCA. YEepHOBUK IK3aMEHALIMOHHONW pPabOThl MPOBEPKE HE TMOIJICHKUT.
OK3aMeHaIMOHHBIA OUJIEeT COAepKUT 6 3aaaHuil. 3agaHue 1 — 3aKOHYUTh U yPaBHATH
peakuuu oOMeHa U THIPOJN3a; 3aJaHue 2 — 3aKOHYUTh U YPABHATh OKHCIUTEIbHO-
BOCCTAHOBUTENBHYIO PEAKLMIO; 3aaHus 3 U 4 — LIENOYKH NPEBPALEHUN OpraHuye-
CKHMX WJIM HEOPTAHUYECKHX BEILECTB; 3a4aHus 5 U 6 — 3a1a4n.

CrpykTypa Bcex OUIETOB OJIMHAaKOBa. 3aanus ouenuBatores B 10, 15, 20 u 30
OayIoB. 3a KaKIblil MPaBUJIbHBIA OTBET MPU PEUICHUU 33JaHUs YYACTHHUK MOJIy4aeT
HKBUBAJIEHTHOE MPABUIBHOMY pELIEHUI0 KOJMWYECTBO OayioB. MToromas oneHka
(makcumyMm 100 GaiioB) ornpeaenseTcss CyMMapHbIM KOJIMYE€CTBOM HaOpaHHBIX Oaj-
JIOB 32 Ka)KJ10€ MPAaBWJIBHO PEIICHHOE 3aJIJaHNE WM 33 €r0 4acTh.

Hampumep, ecnu 3ajaya WK LEMOYKa XUMHUYECKUX PEAKLIUKA BBIITOJIHEHA Yac-
TUYHO: MPABUJIBHO COCTABJIEHO YpPaBHEHUE XMMUYECKOM pPEaKIMU WM TOYHO yCTa-
HOBJICHO KOJIMYECTBO BEIIECTBA, TO KAXKIbIM NPABUJIBHBINA ITPOMEKYTOUYHBIN PE3YIb-
TaT OLICHUBAETCS YKBUBAJIEHTHBIM KOJMYECTBOM OAJIIOB.

1. Pa3lleJII>I AUCHHUIVIMHBI U TEMbI, paCCMaTpUBacMbIC B X0I€
BCTYIIUTECJIbHBIX HCNBITAHUM

Pazoen 1. Obwas xumus

ATOMHO-MOJIEKYJISIpHOE yueHHe. AToMmbl. Monekynbl. Moiab — eIMHUIA KO-
YeCTBa BEIIECTBA.

CoBpeMEHHOE TPEACTABICHUE O CTPOCHUH aToMa. CTpOEHHE SIEKTPOHHBIX
000J104€K aTOMOB AJIEMEHTOB MEPUOUUECKON CUCTEMBI. M30TOMHI.

Ilepyonuyeckuii  3aKOH M [EpUOAMYECKAss  CHCTEMa  DJIEMEHTOB
JI.1. Menneneesa. x 3naueHue 11 pa3BUTHs XUMUU, GU3UKUA U TEXHOJIOTHH.

BanentHocTs anemenToB. OOBSICHEHNE BaJCHTHOCTH C TOYKU 3PCHHS YUCHUS O
cTpoeHnn atoma. [IoHsTHE O CTeNEHN OKUCIICHHUS.

KoBanentnas cBsi3b. THUIBI KOBAJICHTHOM CBSI3H, IIPUMEPHI.

Xumuueckue GopMyIibl, UX rpapuyeckoe H300paxxeHue.



Knaccudukanus XUMUYECKUX pPEaKIMd: COCTUHEHHS, PA3JI0KEHUS, 3aMellle-
HMs, OOMeHa.

TemnoBoii 3¢(HeKT XUMHUUECKUX peakinid. DHI0- U K30TEPMUUECKUE MpEeBpa-
meHus. [Ipumepsl.

OKHUCANTETBLHO-BOCCTAHOBUTENIbHBIE peakunu. OKUCIUTENb U BOCCTAHOBUTEb.
YpaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN.

O06paTuMOCTh XUMHUYECKUX peakuil. XUMUYECKOE PABHOBECHE U YCIIOBUS €TI0
CMELICHUS.

CkopocTh xumMuyeckoi peakunu. GakTopsel, BAUSIOMME HA CKOPOCTh PEAKIIUU:
IpUpOJa pearupyrolnx BEWECTB, KOHUEHTpalus, Temneparypa. Katanus u karanu-
3aTOPBL.

3akon ABoraapo. CrnenctBus U3 3akoHa ABOTapo (4uciao ABOrajapo, OTHOCH-
TeJIbHAs JIOTHOCTH T'a30B, MOJIIPHBIN 00BEM).

PactBopbl. PacTBOpUMOCTh BEHIECTB. 3aBUCUMOCTh PACTBOPUMOCTH BEILIECTB
OT UX TMPHUPOJBI, TEMIIEPATyphbl U JaBiicHUs. HachIllleHHbIE M HEHACHIIIEHHBIE pac-
TBOPBL. YHCIIEHHOE BBIPAXKEHUE KOHLEHTPALIMH PacTBOPOB.

Knaccuduxanus okcuaoB. OCHOBHBIE CHOCOOBI MOJYYEHUS U XUMUUYECKHUE
CBOMCTBA OKCHUIOB.

OcHoBanus. VIX tunbl. OCHOBHBIE XMMHUYECKHE CBOMCTBA U mnonydeHune. Oco-
OoenHocTH mienoued. Heopranuueckue m opraHM4eCKHE€ OCHOBAHUS, UX CTPOCHUE U
CBOMCTBA.

CBOMCTBA KHCIIOT, OCHOBAaHUW, COJIEH COIVIACHO TEOPUH DIIEKTPOJIUTHYECKOU
nucconuanuu. CuiabHbIE U caadble AIeKTPOaUThl. CTENeHb TUCCOLUALUY.

Kucnotsl. Ux oOiue cBoicTBa U CrOCOOBI MoTyueHus. Peakius HelTpanu3a-
10518

Comm, nx knaccudukarus. OCHOBHbIE XUMUYECKHE CBOMCTBA U CIIOCOOBI IO-
JTyYEHHUS.

DneKTpoJn3 BOJHBIX PAaCTBOPOB M paciiaBoB coiied. IIpomeccsl, mporekaro-
1ye y KaToja v aHoa.

Pazoen 2. Heopeanuueckas xumusi

Kinaccudukanus HeopraHu4eCKUX COeTMHEHUH.

Mertaibl, UX MOJOKEHUE B MEPUOANYECKON cucTteMe, PU3NYECKue U XUuMuyYe-
ckue cBoiicTBa. OCHOBHBIE CIIOCOOBI MOJyueHus: MeTaysioB. Koppo3usi MeTtamios u
O0opb0a ¢ Hel.

[IlenouHbIE METAIIbI, UX XapPaKTEPUCTHKA HA OCHOBE MOJIOKEHUS B MEPUOIH-
YECKOM CUCTEME U CTpoeHHs aroma. OCHOBHBIE XUMHUUYECKHE CBOMCTBA, UX COEIHMHE-
HUS B IPUPOJIC.

OO6mas xapakrepucTika 3JeMeHToB I rpymnmnbl riaaBHON NOATPYNIbl NEPUOU-
YECKOM CHUCTEMBI, UX COEIMHEHHUS B IPUPO/IE.
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AmoMuHANA. XapakTEepUCTUKA 3JIEMEHTA U €r0 COCIMHEHUM Ha OCHOBE IOJIO-
KEHHS B IEPUOJUYECKON CUCTEME U CTPOEHUS aToMa. AM(OTEPHOCTh OKCHIA U TH/I-
pokcua amoMuHus. CriocoObl MOTY4YeHHs] METANIMYECKOTO aTFOMUHUA.

XKenezo. Ero okcuapl U rUAPOKCUIbI, 3aBUCUMOCTh MX CBOMCTB OT CTENEHU
OKHUCIICHHUS KeJe3a. XUMUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE MOJIYYEHHUs YyT'yHa U
CTaJu.

OO6miast xapakTepuCTHKa 3JIEMEHTOB [V TIpynmbl r1aBHOW MOATPYIIIBI MEPUO-
JTUYECKON CUCTEMBI.

VYriepon, ero autoTporHbeie GopMbl. XUMHUYECKHE CBOMCTBA yriepoaa. Okcu-
nel yriepoaa (1) u (IV), ux xuMmudeckrue CBOMCTBA. YTOJbHAsI KUCIOTA, €€ XUMUYe-
ckue cBorcTBa. CBOICTBA COJIEH YTOJIBHOW KUCIIOTHI.

Kpemnuii. Ero ¢usnueckue u xummdeckue cBorictBa. OKCU KPEMHUS U KPEM-
HUEBAask KUCJOTA.

OO611ast xapakTepUCTUKA PJIEMEHTOB V TPYMIbI TJIABHON MOATPYMIBI TEPUOIU-
YECKOW CHUCTEMBI.

A30T. Ero ocHOBHbIE (pU3HUECKHE U XMMUYECKHUE CBOMCTBA U Ba)KHEHIIHME CO-
eauHeHus. OKCUIbl a30Ta M a30THAsg KHUCIO0Ta. XMMHUYECKHE OCOOCHHOCTH a30THOMU
KUCHOTHI. CONM a30THOM KUCIOTBI.

Ammuak. Peakiuu, nexxaiye B OCHOBE €ro IMPOMBIIIJIEHHOTO CUHTE3a, Qu3H-
yeckue M xumudeckue corictBa. Cosm amMMmoHusa. KaduecTBeHHas peakuys Ha WOH
aMMOHHSI.

®ocdop. Ero amnorponueie Gopmbl, GU3UYECKHE U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V), pochopHast KUcioTa U €€ COu.

OO6miast xapakTepuCTHKa 3JIeMEHTOB VI rpynmbl raBHOW MOATPYMIBI MEPHO-
TUIECKOU CUCTEMBI.

Kucnopon, ero ¢usnueckue u xuMudeckue cBoicTBa, auiotponus. CriocoOsl
NOJIyYEHHUS.

Cepa, ee u3nueckue U XUMUYIECKHE CBOMCTBA. OCHOBHBIC (PU3HYECKUE U XH-
MHYECKHE CBOWCTBA CEPOBOAOPOAA U OKCUIOB CEPHI.

CepHas kucnota, ee CBOMCTBA. XMMUYECKHE OCHOBBI MOJIYYEHUSI CEPHOM KH-
CJIOThI KOHTAKTHBIM criocoboM. KauecTBeHHas peakius Ha Cylab(ar-noH.

O6mas xapakrepuctuka 3neMeHToB VII rpynnsl riaBHOM NOArpynIbl Nepuo-
nu4eckoi cucteMbl. CpaBHEHUE MX XUMHUYECKUX CBOMCTB. COEMHEHMS TrajOre€HOB B
IIPUpPOJIE.

l'anorenoBogopoasl. X cBOMCTBA U MOJTy4YEHUE.

Bona, ee ¢pusndeckrne n XuMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE C OKCHIAMH,
MeTaJlJIaMU, COJIsIMU). [ uapoau3 comen.

XKectkoctb Boabl. CIOCOOBI €€ yCTPaHEHHUS.

Pa3zoen 3. Opeanuueckas xumust



Teopusi crpoenust opranuueckux BemectB A.M. BytiepoBa. 3aBUCHMOCTh
CBOWCTB OPraHUYECKHUX BELIECTB OT UX CTpoeHus. M3omepusi.

Teopust XUMUYECKOTO CTPOEHHUsI OpraHudecKkux coequHennii A.M. byrtaeposa.
DNEKTpOHHAS MPUPOJA XMMUYECKUX CBSA3EH B MOJIEKYJaX OPraHWYECKUX COEJIUHE-
HUM, criocoObI pa3peiBa cBsizeil. [loHaTre o cBOOOIHBIX pauKaiax.

NMeHHbIE peakuuu B OpPraHWYECKOM XHWMHM M MX 3HauyeHue. Peakunu
A.M. bytneposa, H.H. 3ununa, H.J[. 3enunckoro, M.I'. Kyuepoga, I1I.A. Bropua.

[Ipuponnbie MCTOUYHUKH yraeBoaopoaoB. HedTs, cmocoObl ee mepepaboTku
(meperoHka, KpeKUHT HEPTEMPOTYKTOB).

OCHOBHBIE KJ1aCChl OPTaHUYECKUX COECTUHEHUN.

I'eneTnueckas CBsI3b MEXKAY KJIaCCaMU OPTaHUYECKUX COEAMHEHNN.

['omonoruveckuid psii IpeneabHbIX YIIeBOAOPOJIOB (AJIKAHOB), UX JIEKTPOH-
HO€ U MPOCTPAHCTBEHHOE CTpOoeHHe, TN rudpuauzanuu. Homenknarypa. @usnue-
CKMe U XxumMudeckue couctsa. [lonyuenue. IIpumenenue.

KapOuapl metaiios. VX noigyyeHre U UCTIOIb30BAHUE B OPraHUYECKOM CUHTE-
3€.

Ankensl. Tun rubpunuzanuu, c- U n-cBsizu. HomeHknatypa. ®dusuyeckue u
xuMmudeckue cpoiictra. [lonyuenue. [Ipumenenue.

Anxaauensl. OcobeHHocTr ux ctpoeHus. HoMmeHnkinatypa. @usndeckue U xu-
muudeckue csoricta. [lonmyuenue. [Ipumenenue.

Anxunbl. OCOOEHHOCTH UX CTpOeHHUs (TN TMOpUAM3AlMM, TPOWHAS CBA3b).
Homenknatypa. @usnyeckue u xumudeckue cBorctsa. [lonyuenue. [Ipumenenue.

Peakuny nonumepusanuu v MOJUMKOHAECHCAMU. VX MpakTHYECKOe MCIOJIb30-
BAaHME.

OOmre MOHATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHWI: MOHOMEp, IO-
JMMEDP, DIEMEHTAPHOE 3BEHO, CTeneHb nonuMepusauuu. [lomatunen. [puponnsiil n
CUHTETUYECKHAMN KaydyK.

Couptel. Ctpoenue. Homenkiarypa. dusnueckue M1 XMMHYECKHUE CBOMCTBA.
[Tonyuenue. [Tpumenenue. BogopoaHas cBsi3b U ee BIusiHUE Ha (PU3HMUECKUE CBOMCT-
Ba CIIUPTOB.

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

Kap6onossie kucnoTel. CTpoeHre KapOOKCUIIbHOUM rpymmbl. HoMmeHkmaTypa.
dusnueckre U xumuueckue cBorcraa. [lomyuenue. [Ipumenenne.

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

®enou. Ctpoenue. B3anmHoe BiausiHue aTOMOB B MoJieKyJie (heHona. XuMuye-
CKH€ CBOMCTBA B COMOCTABJIECHUH CO CBOMCTBAMHM alM(DPATUUECKUX CITUPTOB.

Hurpocoenunenus. dusznyeckue u xumudeckue csorcrsa. llonyuenue. Ilpu-
MEHEHHUE.
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XKupsl kak npeacTaBuTenu ciI0xkHbIX 3¢upoB. Ctpoenue. [lomyuenue mo peak-
UM 3TepupuKanuu. XUMHUUECKHUE CBOICTBA.

I'moko3a. Ctpoenune. XuMu4eckue cBOCTBa. I uaponus.

Amunbl. Xumuueckue cBorctBa. [Tomydyenue. [Tpumenenue.

1. Kputepuu oneHMBaHUs IK3aMEeHAIIMOHHBIX PadoT

3ananus oueHuBarotTcs B 10, 15, 20 u 30 6aytoB. 3a Kakablid MPaBUILHBIN OT-
BET IIPU PEUICHUH 3aJJaHHs] YYACTHUK IOIY4YaeT SKBUBAJIECHTHOE MPABUIBHOMY pelle-
HUIO0 KoJmdecTBO OamuioB. MToroBas orenka (MmakcumyM 100 6amtoB) onpeaensercs
CYMMapHBIM KOJMYECTBOM HAOPaHHBIX 0a/UIOB 3a KaXKI0€ MPABMIHHO PEIICHHOE 3a-
JAHWE WM 3a €ro 4acTh, T.€. TO KaXKAbl NMPABWIBHBIA IMPOMEKYTOYHBIM PE3YIbTAT
OIICHUBAETCS SKBUBAJICHTHBIM KOJIMYECTBOM OaJIIOB.

IlepBoe 3agaHue: 3aKOHUYUTH PEAKIIUU OOMEHA U THAPOJIN3a, YPABHEHUS Peak-
[IUH TPECTaBUTh B MOJICKYJIIPHON U MOHHOU (hopmax — orieHuBaercst B 10 6a/110B.
CHIKeHUEe OIEHKM CIeAYyeT MPU HAIMYUU OMIMOOYHBIX MPOIYKTOB PEAKIUU, MPU-
CYTCTBMHU OIIMOOK MPU YpaBHUBAHWUU PEAKIIMHU, OTCYTCTBUM MOHHOTO YPaBHEHUS pe-
aKIM¥, IpU OIIMOKAaX B COCTABJICHUU MOHHOTO YPaBHEHUS PEaKI[uu, HalpuMep, Ipu
MPEACTaBICHUM C1ab0ro JIEKTPOJIUTA WM MAJOPacCTBOPUMOTO BEIIECTBA B MOHHOM
dbopwme.

Bropoe 3agaHue: 3aKOHUUTh U YPAaBHATh OKUCIUTEIBHO-BOCCTAHOBUTEIIBHYIO
pEaKLMIO, ISl PEaKLUM, IPOTEKAOIIUX B BOJHOM PacTBOPE, IPUBECTU COKPALLIEHHOE
MOHHOE ypaBHEHHE peaklnu — orieHuBaeTcs B 10 0anmoB. CHUKEHHUE OLIEHKH CIEMy-
€T MPY HATUYUK OMIMOOYHBIX MPOJYKTOB PEAKIIUU, OTCYTCTBUM MTPUMEHEHUSI METO/1a
OayiaHca 3JIEKTPOHOB WJIM METOJ1a MOJTypeakIuil 1 ypaBHUBaHUs, OTCYTCTBUU HOH-
HOU (pOpMBI YpaBHEHUSI PEAKIUH, MPU OIMMUOKAX B COCTABIICHUH MOHHOTO YPaBHEHUS
pEeaKunu.

Tperbe (mpakTHYECKOE) 3aJJaHMe: COCTABUTH IIEMIOYKY MIPEBPAIlICHUI HEeOpra-
HUYECKUX BEIIECTB — olleHMBaeTcs B 15 GasoB. IIpu cocTaBieHHM LIENOYKH Ipe-
BpAILLICHUHA PEKOMEHIYETCS IMPHU YPAaBHUBAHUU OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii TpUBOJIUTh OallaHC SJEKTPOHOB, MJIS PEAKIMi, MPOTEKAIONUX B BOJIHBIX
pacTBOpax 3aMMChIBaTh YPABHEHUE PEAKIIMU B MOJIEKYJISIPHOW U COKPAILICHHOW HOH-
HOl (popMe. CHIIKEHHME OIEHKH CJIEAYET MPHU HAJTUYUU OIIMOOYHBIX MPOJYKTOB pe-
aKIMU W/WUIUM TPOMEXYTOYHBIX HEU3BECTHBIX BEIIECTB, HAMMCAHUS ONIMOOYHBIX WIIH
HEBO3MOXKHBIX PEaKIMi, MPU OIMMOKAaX B ypaBHUBAHWU PEAKIU, NP OTCYTCTBUU
MOHHOU (OpMBI peakiuu win OanaHca dJIeKTpoHOB. CHUKEHUE OIEHKH CIIEIyeT 3a
YaCTUYHOE BBITIOJIHEHUE 3aJaHUS.

YerBépToe (mpakTHUuecKOE) 3aJJaHue: COCTABUTh LIEMOYKY IMPEBpALEHUN Op-
raHUYECKUX COCOUHEHUN — oleHuBaetcs B 15 0asnoB. Ilpu cocTaBieHnn LENOYKH
MPEBpPAIICHUN CIEAYET YKas3aTh YCIOBHUSI MPOBEACHUS PEAKIIMHU, & CaMy PEAKIHIO
ypaBHATh. CHM)KEHUE OIEHKH CJIEAYeT MPU HATUYUHU OIMIMOOYHBIX MPOIYKTOB peak-
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UM W/WIA TPOMEKYTOYHBIX HEU3BECTHBIX BEIIECTB, HAMMCAHUS OIMMUOOYHBIX WA
HEBO3MOJKHBIX PEaKIUi, MPU OMMOKAX B YPAaBHUBAHUM PEAKIIHMM, 32 YACTUYHOE BHI-
MOJIHEHHE 3a/IaHHS.

IIsaToe 3aganue: pemuTh 3a7a4y, TPEOYIOIIYI0O YMEHUN U HAaBBIKOB BBITIOJIHE-
HUS pacyeTOB M0 XUMUYECKUM (HOopMyJiaM U ypaBHEHUSIM PEaKIUU, 3HAHUN XUMUYe-
CKHUX CBOMCTB 2JIEMEHTOB M UX coelMHEeHU — ouieHuBaeTcs B 20 6ansioB. CHIDKEeHME
OLICHKH CJIEAYET MPU HAJTUYUK HETMOJHOTO MM HEKOPPEKTHOTO PEIIEeHUs, IPU OIIHO-
KaX B pacu€THBIX (PopMyliax W caMHX pacdérax, P HEBEPHOM NMPUMEHEHUU ypaB-
HEHUH, 3aKOHOB ¥ 3aKOHOMEPHOCTEM.

IIlecToe 3ananue: peminTh 3a7a4y, TpeOYIOIIYIO YMEHUM U HABBIKOB MTPOBE/IE-
HUS PAacyeTOB M0 XUMUYECKUM (HOpMyJiaM M YpaBHEHHUSM PEaKIH, SHAHUN XUMHUIe-
CKHUX CBOMCTB U CIIOCOOOB IMOJYYEHHUsI OCHOBHBIX KJIACCOB OPTaHMYECKUX M Heopra-
HUYECKUX COCJIMHEHHM, HABBIKOB OOpaIIEHUS ¢ Pa3IMYHBIMU CIIOCOOAMU BBIPAYKEHUS
COCTaBa BEILIECTB, UX CMecei, pacTBOpoB — onieHuBaeTcs B 30 OamnoB. CHIKEHUE
OILICHKH CJICAYET MPU HATUYUH HETIOJTHOTO MM HEKOPPEKTHOTO PEIICHHUS], TIPU O O-
Kax B pacy€THbhIX (opMyliax U CaMUX pacyeéTax, IPU HEBEPHOM MPUMEHEHUU ypaB-
HEHUH, 3aKOHOB ¥ 3aKOHOMEPHOCTEM.

V. MeTOIll/I‘leCKI/Ie YKa3aHusd 110 MOATOTOBKE H BBINNOJTHEHHUIO
BCTYIIUTECJIbHOI0O HCIIBITAHUSA

VYpaBHeHus peakiuii oOMeHa WM THAPOJIM3a HEOOXOAMMO 3alucaTh B MOJie-
KYJISIPHOU U COKpaI€éHHON HOHHOMU (popme.

OKUCIUTETLHO-BOCCTAHOBUTENILHYIO PEAKIINI0 TPEOYETCSl 3aKOHYUTh U ypaB-
HATh, YKa3aTh MPOLIECCHl OKUCICHUS U BOCCTAHOBJIEHUSI, OKUCIIUTENIbL U BOCCTAHOBU-
Tenb. [Ipu ypaBHUBAaHUU HCMOJB30BATh METOJ AJIEKTPOHHOTO OajlaHca WM METOJ]
noiy-peakui. Eciam peakuus mpoTekaeT B BOJHOM PacTBOpE, TO COCTABUTh COKpa-
LIEHHOE HOHHOE YPaBHEHUE.

IIpu cocraBieHUM LEMOYKU XMMUUYECKUX IPEBPALICHUN HEOPraHUYECKUX BeE-
IIECTB PEaKIMK JOJDKHBI OBITh ypaBHEHbI. Peakiiuu, mpoTekarolire B BOAHOM pac-
TBOPE, 3aMHUCHIBAIOT B MOJICKYJISIPHOW U COKpaléHHOM noHHOU dopme. OKUCITUTEb-
HO-BOCCTAHOBUTEJIbHBIC PEAKIIMM YPAaBHUBAIOT C MPUMEHEHHWEM MeTojaa OajiaHca
AIEKTPOHOB WJIM METOJA MOJy-peakuuid. Ecin OKUCIUTENBHO-BOCCTAHOBUTEIIbHAS
peaKkuusl MPOTEKAaeT B BOJAHOM PACTBOpPE, TO YPABHEHUE PEAKIIMHU MPEICTABIAIOT B
MOJICKYJIIPHON M COKpaméHHOW WoHHON (dopme. [Ipu HEOOXOIUMOCTH COCTaB Co-
CIMHEHUI YCTaHABIMBAIOT pacuéToM 1o (hopmyJie BEIecTBa.

IIpu cocraBieHMM LENOYKM XWMHUYECKUX MPEBPALLICHUM OpPraHUYECKUX BeE-
LIECTB PEAKIIUU CIEAYET YPaBHATH, a TAKKE MTOKA3aTh YCIOBUS ITPOBEICHUS MPOLIEC-
COB (TemIiepaTtypa, Karajau3aTop U T.1.).



IIpu cocraBneHny ENOYEK N0 OPraHUYECKON U HEOPTAHUYECKOM XMMUH C He-
W3BECTHBIMH KOMIIOHEHTAMH HEOOXOIMMO Ha3BaTh MOJYYEHHbIE COEAMHEHMS 110 CUC-
TEMATUYECKOW HOMEHKJIATypE.

Pemenne 3a1a4 JOJKHO CONIPOBOXKAATHCS MPEICTABICHUEM PEAKIUU XUMHYe-
CKOTO IpOoLecca, ONMMCAHHOTO B YCIOBUH, 0OOCHOBaHHBIMU MEPEXOJaMHU MEXIY A€i-
CTBUSIMH, CCBUIKAMH HA 3aKOHBI U NpaBwiIa. Bce momydeHHbple pacueTHbIE BEJIMYHMHBI
JOJDKHBI OBITh YKa3aHbl C €IUHUIAMHM HU3MepeHuil. TOUYHOCTh pacuéra — IO COTHIX
JOJIEH.

Ipumep 3K3aMeHANMOHHOTO OUJIETA ¢ PeIIEHUAMH 3adaHMii
3apanmne 1 (10 6an106)

3aKOHYHUTHh U YPaBHATH pPEAKUMU OOMEHA W THAPOJIM3a. YPABHEHHS PEaKIIMiA
IpECTaBUTh B MOJIEKYJIIPHOW U MOHHOM opMme.

a) (ZNOH),S0, + H,S0, = ...
6) Cu(NO;), + H,0 = ...

B) CuSO, + KOH = ...

r) Li,S + H,0 =

Pemenne
a) Peaxyus obmena

(ZnOH)st4 + H2804 - 22”804 + 2H20

[Ipu cocTaBiaeHNN MOHHOTO yYpaBHEHHS MPUHUMAIOT BO BHUMAaHHUE, YTO CYJIb-
dat rugpokconunka (ZnOH),SO,4, kak OOJBIIMHCTBO OCHOBHBIX COJICH IIBETHBIX Me-
TaJUIOB, SBIIICTCS MAJIOPACTBOPHUMBIM COCTUHECHUEM:

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

0) Peaxyus euoponusa
Hutpar memu (1) sBisercs coybio ¢1aboro OCHOBaHHS, CJIEIOBATEIIbHO, TH/I-
poJin3 UAET MO KaTUOHY IO NEPBOM (B OOBIYHBIX YCIOBUSX) CTYIECHHU:

Cu(NOs3), + H,0O = (CuOH)NO3; + HNO;
Cu? + H,0 = CuOH" + H*.

OOpa3oBaHue KaTHOHOB BOJOpPOAa (A30THOM KHCIIOTHI) MPHUBOJIUT K KHCIOM
cpezie pacTBopa.
8) Peaxyus oomena

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



HpI/I COCTAaBJICHUH MOHHOI'O YPAaBHCHHA IIPUHUMAIOT BO BHUMAHUC, YTO I'MAPO-
KCHUA MU ABJIACTCA c1a0bIM U MaJIoOpaCTBOPHUMBIM OCHOBAHUCM:

Cu®* + 20H" = Cu(OH),

2) Peaxyus euoponusa

Cynbdun nutust sBISIETCS COJBIO CIIa0O0W CEpOBOIOPOAHON KHUCIIOTHI, THAPO-
JIM3 UJIET IO aHUOHY (KUCJIOTHOMY OCTATKy) MO NEPBOM (B OOBIYHBIX YCIOBUSX) CTY-
NEHU:

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

OO6pazoBaHue aHUOHOB TUJIPOKCHIIA (THAPOKCUJIA JTUTHUS) IPUBOJIUT K IIIETI0U-
HOU Cpezie pacTBOpA.

3apanme 2 (10 6an106)

3aKOHYHTH U YPABHATH OKUCIUTEIBHO-BOCCTAHOBUTENRHYIO peakiuio KMnO,
+ FeSO, + H,SO4 = MnSO, + ... Tlpu ypaBHHBaHUHM pEaKIMK HCIIOIH30BATH METO/T
OanmaHca 3JIEKTPOHOB MM METO/I MOTy-peakuid. [[st peakiuu, mpoTeKaromniei B BOA-
HOM PacTBOPE, COCTABUTh COKPAIIEHHOE HOHHOE YpaBHECHHE

Pemenue

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

2. YCcTaHaBIWBAIOT TMpeAnoaraeMbie IpOoAyKThl peakiuu. [lomumo cynbdara
Maprasia, oopasyercs cynbdar xkenesa (I11) u Boga:

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

3. CocTaBisroT OalaHC JICKTPOHOB, TC CPa3y YPABHUBAKOT KEIE30

2 |Mn""+56=Mn* OKHCJINTEIL/BOCCTAHOBIICHHE
5 |2Fe**-2é&=2F*" BOCCTAHOBHTEIIL/OKHCIIEHHE
2Mn*" + 10Fe”* = 2Mn*" + 10Fe*

WU UCHOJIB3YIOT METOJI MOIYy-peaKkuid, T1€ aBTOMAaTUYECKH IMOJTYyYarOT COKpaIIeH-
HOE MOHHOE YPaBHEHUE PEAKIIUU:

2 |*"MnO; +5¢é+8H" = Mn? + 4 H,0

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

4. PaccTaBisitoT nostydyeHHbIe KOA()(PUIIMEHTHI B JIEBYIO U MPABYIO YaCTH ypaB-
HEHHUS:
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2KMnO, + 10FeSO, + 8H,S0, = 2MnSO, + 5F€2(SO4)3 + 8H,0.

5. [Ipu ucnonb3oBaHuu MeTo/la OanaHca 3JIEKTPOHOB MOJEKYISIpHYIO (popmy
peaKIMK TOMOJHAIOT COKPAIIEHHBIM HOHHBIM YPaBHEHHEM:

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

3ananue 3 (15 oannoe)

OCHOBBIBasICh Ha CBOWMCTBAX 3JIEMEHTOB M KJIAaCCOB HEOPTaHMYECKHUX COEIUHE-
HUW, COCTaBbTE LIETIOUYKY XUMHUYECKUX MPEBPAIICHUN C HEU3BECTHBIMA KOMIIOHEHTA-
mu. Bce peakiun qomKHBI OBITh ypaBHEHBI. Peakiinu, nmpoTekaromue B BOJHOM pac-
TBOPE, 3aMKMCHIBAIOT B MOJICKYJISIPHOM U COKpaII€HHON nOHHOHN popme. OKucIuTEIh-
HO-BOCCTAHOBHUTEJIbHBIE PEAKIUU YpPAaBHUBAIOT C INPUMEHEHHEM MeETOoJa OayiaHca
AIEKTPOHOB MJIM METOJA MOJIy-PEaKIIUM.

Ha npocroe BemiecTBO A noaeiicTBOBaIM U30BITKOM KPEIKOM COJIIHOM KHUCIIO-
ThI Y MOJIYYHJIN XJIOPU] XKEJIE3a C MacCOBOU noJen xjopa 65,54 %, KoTopselil BoccTa-
HOBWJIM METaJUIMYECKUM LIMHKOM JO IPOCTOrO BEIIECTBA A, HA KOTOPOE 3aTeM IIO-
JIEHCTBOBAJIM KOHLIEHTPUPOBAHHOW CEpHOM KHUCIOTOM U mosryuniii coitb B u raz D. K
pactBopy cosr B mpubaBuiiv n30BITOK THAPOKCUIA HATPUS U MOTYUYHIIA BelecTBO E
Oyporo uBeta. ['a3 D npomnycTiiin yepe3 pacTBOp rMAPOKCH]Ia KalblUA B IPUCYTCT-
BUHU Kkuciopoa. [lomyunnu 6enoe BemecTBo F, ucnosib3yemMoe B CTPOUTENBCTBE.

A HCI FeCl x 7n A H2S04 () \[ B NaOH 156 5rox S E
= 65,54 % f f Ca(OH) 2,02
el ! 0 Draz > F
Pemenne

1. BeiBoa dopmyniel xsopuaa xenesa. s 3Toro npuHUMaroT Maccy CoequHe-
Hus 3a 100 r — 100 %:

MC| = oC| =65,54T;

m =100T-100% =>

BeIaucasior KoJIM4ecTBO BCIICCTBA KAXKJOI'O DJICMCHTA.

MFe _ 34,46 ~0,62 Moy NG| = mCl _ 65,54
MEe 56 : Mcl 355

NFe = =1,85 moip

CooTHOCAT MEX]Ty COOOM KOJIMUECTBO BEIIECTBA AJIEMEHTOB:

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

ciieoBarenibHo, (hopMyiia ximopuna sxkenesa FeCls.
BemecTBo A — xKeJ1e30.
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2. 2Fe + 6HCI = 2FeCl; + 3H;

2 Fe’-3¢=Fe* BOCCTAHOBHTEJIb/OKUCIICHUE
3 2H " +2&=H, OKHUCJIUTEIL/BOCCTAHOBICHUE
‘ 2Fe’ + 6H" = 2Fe® + 3H, COKpaIIlEHHOE HOHHOE YpaBHEHUE
3. FeCl; + Zn = Fe + ZnCl,
2 |Fe*+3e=F¢° OKHCJIUTEIL/BOCCTAHOBJICHUE
3 |zZn°-2&8=2zn* BOCCTAHOBUTEIIL/OKHUCICHUE
‘ 2Fe®* +3Zn = 2Fe’ + 3Zn**  coxpareHHOE HOHHOE ypaBHEHHE
4. 2Fe + 6H,S0O, ) = Fez(SO4)3 + 35S0, + 6H,0
1|2Fe’-6¢&=2Fe* BOCCTaHOBHUTEIIL/OKHUCIICHUE
3| "°s0,” + 2 &+ 4H'= S0, + 2H,0 OKHUCJIUTEIL/BOCCTAHOBICHHUE

’ 2Fe’ + 3SO42' + 12H" = 2Fe* + 3S0O; + 6H,0  cokpalieHHOE HOHHOE YpaBHEHHUE

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

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

COKpAIICHHOC HOHHOC YpaBHCHHUC!

Fe* + 30H = Fe(OH);

BemectBo E — ruapokceunn sxenesa (I11).

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

6. [1pu B3aumoserictBun okcuaa cepsl (1V) ¢ ruapoKcUIoM Kambivs B IPUCYT-
CTBUU KHUCIIOPOJa KaK OKUCIUTENsE o0paszyeTcs cynb(aT KaabIus — BemecTso F.

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

2| **30, - 2 & +40H = "*S0,* + 2H,O  BOCCTAaHOBHTENL/OKHCIIEHHE
1 020 +4¢+2H,0 =40H OKHCJIMTEIL/BOCCTAHOBJICHHE

‘ 250, + O, + 40H = 2S0,* + 2H,0 COKpAIIIEHHOE NOHHOE YpaBHEHUE
3ananue 4 (15 oannoe)

CocTaBuTh LEMOYKY XUMUUYECKUX MPEBPAIICHUN OPTraHUYECKUX BEILIECTB:
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—Ho > A4 HCl >B Na >C — nUBHHII

C2Heg
J H20
D

Peakuuu crnenyer ypaBHSTh, a TaKKe IMOKA3aTh yCIOBUSA MPOBEACHUS IPOLIEC-
coB (Temmeparypa, Karaau3aTop U T.[.), BEIIECTBA HAa3BaTh 10 CHCTEMATHYECKOU HO-
MEHKJIATYpE.

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

C2H6 — 9TaH, BCIICCTBO A-— OTHWICH; pCaKIUA ACTUAPHUPOBAHNA dTaHa.

2. CH,=CH, + HCI = CH5-CH,ClI
BGHIGCTBO B — XJ'IOpBTaH; peaKuI/m I‘I/II[pOI“aJIOI‘eHI/IPOBaHI/IfL
3. CH,=CH, + H,0 —2T.Xa . cH,-CH,OH

BGHIGCTBO D - 9TaHOJI; pCaKIuA ruapaTalnu.

4. 2CH3;-CH,CI + 2Na = CH3-CH,-CH,-CH; + 2NaCl
BemectBo C — 6yTtan; peakuus Bropua.

5. CH3-CH,-CH,-CH, —K8Cr2038 | cH,=CH-CH=CH, + 2H,.

Jusuann — 1,3-0yTanueH; peakius 1eTHAPUPOBAHUS.
3anganue 5 (20 6annoe)

N3 stunoBoro crimpta maccoit 18,4 r mo metony Jlebenera momyunnu 4,0 1 1u-
BUHWJIA, U3MEPEHHBIX MPU HOPMAJBHBIX YCIOBHUSX. BBUUCINTE OOBEMHYIO OO
BBIXO0J1a IMBUHUJIA.

Pemenue

1. ITpouecc nonyuyenus OyragueHa-1,3 u3 3TUII0BOTO criupTa 1o meroay Jlede-
neBa uaet no peakiuu 2CH;-CH,-OH = CH,=CH-CH=CH, + 2H,0 + H,.

2. KonnyecTBo BelecTBa 3TaHOJIa, BCTYIUBLIETO B PEAKIIUIO

MCyHO _ 184

=0,4 MoJb

NCo2HgO =

3. Ilo peakiuu [1]:
nC4H6 =1/2- nC2H60 =0,5-0,4=0,2 Mo
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4. O0bEM apoB AUBUHUIIA NIPU H.Y.:

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

5. O0BEMHAas 10J1 BBIXOJ1Aa TPOYKTA!

v P
PC4Hg = CT“HG ~100%=4’—4g.100=89,3 %
C4Hsg ’

3ananue 6 (30 d6annos)

JlaGopaHT omycTtua maprasieByto miactuHky B 300 r 20 %-ro pacTBopa HUT-
para UMHKA W BBIICPKUBAI O TEX IOp, NOKA €€ Macca He yBenuuuiack Ha 2,0 T.
[InacTMHKY M3BIIEKIIH, & OCTaBLIMIICS PACTBOP aKKYpPaTHO CIIMJIM B KOJIOY U J0OaBHIIN
K HeMy 150 1 HachIIEHHOTO pacTBOpa Cyib(puaa HaTpus. Beraucnure MmaccoByro J10-
10 CyNb(pua HATPUS B UTOTOBOM PacTBOPE. YUTUTE, YTO B YCIOBUSIX SKCIEPUMEHTA
pPacTBOPUMOCTH Cyib(duaa HaTpus paBHa 26 T Ha 100 r BOJBI.

Pemenne:

1. Tlocne Toro, Kak B pacTBOpP OIYCTHJIM IIACTUHKY, Hayanach peakius (1):

Zn(NO,), + Mn=Mn(NO,), +Zn (1)

2. OnpenenuiM KOJMYECTBO COJIEH B UCXOTHOM PacTBOpE:

m(Zn(NO3),) = m(pactBopa) - ®(Zn(NOs),) =300 0,2=60,0r

n(Zn(NOz);) =m: M =60 : 189 = 0,317 monb

3. Ilycts B pe3ynbTaTe B3aMMOJEUCTBUS C TUTACTHHKOMN BBIACIUIOCH X MOJb

Zn, cieoBaTellbHO, X MOJIb MN meperiio B pacTBop.

n(Zn) =n(Mn) = X MOJIb

m(Mn) =n - M = 55x

m(Zn) =n - M = 65x

Am(mnactrabl) = m(Zn) —m(Mn) =x - 65-x-55=2,0

x = 0,20 moin

4. Tlomyuaem:

N(Mn(NOg),)nepernio B pactBop = x = 0,20 MoJIb

n(Zn(NOgz),)npopearuposaio = X = 0,20 MoJib

n(Zn(NOs),)octanocs = 0,317 — 0,2 = 0,117 Mot

5. OcraBmuiicss HUTpAT IMHKA U HUTPAT MapraHila pearupyroT Mo peakiusm 2

u3:
Zn(NO,), + Na,S = ZnS +2NaNO, (2)

Mn(NO,), + Na,S = MnS + 2NaNO, (3)

6. [lo ycioBuio 3amaun pacTBOPUMOCTh Cynbduma HaTtpus paBHa 26 1/100
BOJIbI, CJIEI0BATEIHLHO:
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26 T Na,S — 126 T pacTBOpa (HACKIIICHHBIH PACTBOP)

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

y=3095r

n(NaxS)ucxoauslit pactBop = m : M = 30,95 : 78 = 0,397 moJ1b

7. PaccuMTaeM MaccCy OCTaBIIErocs Cyab(huaa HATPHSI.

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

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

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

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 Cyib(uaa HATPHUS ¥ YMEHBIIIUIIACH 32 CUET OCAIKOB CyIb(puIa ITUHKA,
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)utoroas = 300 — 2,0 + 150,0-11,35-17,4=419.25r

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

OTBet: MaccoBas 1015 Cyab(duia HaTpUsi B UTOroBoM pactsope — 1,49 %.

V. PekoMeHaaTe/IbHBI Oubauorpaguyecknii Cucok
OcHoBHas auTeparypa

1. Xumus. 10 win.: YueObnuk. bazoeiii ypoBenb. DPI'OC. Uzp. 10-e./
O.C I'abpuensu — M.: «IIpocBemenuey, 2022. — 192 c.
2. Xumus. Ilocobue-perneTuTop Ui MOJATOTOBKM K 3K3ameHy/ BpyOies-

ckuit A.- M.: ITontyppu, 2022. -400 c.

3. Ky3pmenko H.LE. Hawana xumum / H.E. Ky3smenko, B.B. Epemun,
B.A. IlonkoB. — M.: «bunom. Jlabopatopus 3Hanuii», 2017. — 704 c.

4. PerieTuTOp MO XMMHUHU JIJI TIOCTYyMarouux B By3bl. M3a. 39-e., nepepabd./ [lox
pen. A.C. Eroposa. — PocroB Ha [lony: ®@enukc, 2013. — 762 c.

5. Xomuenko I'.I1. Tlocobue mo xumuum [Js MOCTyMaromux B By3bl. M3, 1-

e./ I'.Il. Xomuenko. — M.: PUA «Hosas Bomuaay, 2015. — 480 c.

JlonoJiHUTeIbHAS JINTEPATypa

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

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

3. AxmetoB H.C. Xumusa.10-11 xn. YueOHuk 151 oO011eo0pa3zoBaTelbHBIX
yueOHbix 3aBeaeHuit. Mz, 8-e. / H.C. AxmeroB. — M.: «IIpocBemnienuey», 2014 —
255 c.
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2016 — 250 c.

Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIPABOYHbIE U OUCKOBbIE CHCTEMBbI:

bubruomexu

WWW.twirpx.com

www.chem.msu.su/rus/elibrary

CneyuanbHble uHmMepHem-caumol
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