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OcHOBHBIE 110JI0KEHHUS IPOTPAMMBI

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

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

Oo0mme cBeeHus

[Iporpamma BCTYMHUTEIBHOTO WCIBITAHUS 1O XUMHUHU pa3paboTaHa Ha OCHOBE
deaepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEbHBIX CTaHAAPTOB MPOGeCCHOHATBHO-
ro oopasoBanus (CI1O) u npeaHazHaueHa AJisl JIUI], TOCTYMAIOIIUX MOCIE OKOHYAHUS
CpeIHUX MPodeCCHOHANTBHBIX 00pa30BaTEIbHBIX YUPESIKICHUH Ha OCHOBHBIC 00pa3o-
BaTEJIbHBIC MMPOTPAMMBbI CIICIIHAIATETA.

BerynuTenbHOE MCIBITAHUE TIO XUMUW OXBAaThIBAeT BCE PA3fCiibl XMMHH, Tpe-
TYyCMOTpPEHHBIE 00pa30BaTEIBLHONW MPOTPaMMOI cpeaHero olIiero odpazoBaHUs CO-
rnacHo DenepanbHOMY TOCYAapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY CPEIHETro
obmrero obpaszoBanus (nmpuka3z Munoopaayku Poccun ot 17.05.2012 Ne 413 B penak-
uu ot 27.12.2023 1.).

OcHOBHOE BHMMAaHHE Ha dK3aMeHE M0 XUMUU OyAeT oOpalieHo Ha OHUMAaHHE
CYTU SIBJICHHH, YMEHHE MOJIb30BAThCS MEPUOJAMUECKON CHUCTEMOU JIEMEHTOB U CBS-
3bIBATh XUMUYECKHE CBOMCTBA 3JIEMEHTOB U UX COCIMHEHUM C MOJOKEHUEM B TIEPHO-
nudeckoit Tabnuie. HeoOXxoaumo 3HATH COBPEMEHHYI0 HOMEHKIIATYPY, MPUHIIUIIBI
KJIaccu(pUKaIM HEOPTaHMUECKUX U OPraHUYECKUX COCTUHEHUMN, OCHOBHBIC TTOHSITHUS
M 3aKOHBI XMMHHU, CBOMCTBA DJIIEMEHTOB U WX COCIUHEHUH, YMETh MPOU3BOJAUTH pac-
YETHI IO YPaBHEHUSIM XMMHUYECKUX peakiuil u GopmMyiaM XUMHUYECKUX COCIUHECHHM
C MMPUMEHEHUEM TOHITHI «MaccoBasi IOJIs», «MOJISIpHAs IOJIsI», «MOJISIpHasi KOHIICH-

TpaIus».
CTpyKTypa 3K3aMeHALlMOHHOT O OUiIeTa

CrpykTypa BceX OWJICTOB OJMHAKOBA. DK3aMCHAITMOHHBIM OWIIET COJCPKUT 6
3aJlaHU M.

1. YpaBHeHus peakuuii oOMeHa ¥ THIPOJIH3a.

2. OKHCITUTEILHO-BOCCTAHOBHUTEIIbHAS PEAKIINS, KOTOPYIO HEOOXOIMMO 3aKOH-
YUTh U YPABHATD.

3. IIpakTryeckoe 3aJaHUe 1O CBOKWCTBAM AJIEMEHTOB M KJIAaCCOB HEOPraHHWYE-
CKUX COCIMHECHUU - IIETTOYKA XUMUUYECKUX PEAKIINI C HEU3BECTHBIMU KOMIIOHCHTAMM.

4. IlpakTryeckoe 3aJaHue MO CBOMCTBAM OPraHUYECKHUX COCIMHEHUM (IIeroyKa
MIPEBPAICHUI) - IIETOYKA XUMHUYECKUX PEaKIIUid ¢ HEU3BECTHBIMU KOMIIOHEHTAMHM.

5. 3ajaya u3 Kypca o01iel 1 HeOpraHM4eCcKol XUMUH, PellieHue KOTOPOH Tpe-
OyeT yMEHHI MPOBEACHUS PACUYETOB MO0 XMMUYECKUM (OpMyJIaM M ypaBHEHUSIM pe-
aKIUM, 3HAHUH XUMUYECKUX CBOMCTB AJIEMEHTOB U UX COCJUHECHUH.
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6. 3amaua u3 Kypca oOUIel U HEOPraHMYECKON XMMUH, PEIIEHuE KOTOPOU Tpe-
OyeT yMeHUl TpOBEJCHHs PAcueTOB MO0 XUMHUYECKHM (popMylaM U ypaBHEHHSIM pe-
aKIU¥, 3HAHUI XUMUYECKUX CBOMCTB U CTIOCOOOB MOyUYEHHUsI OCHOBHBIX KJIACCOB Op-
FaHUYECKUX COCIUHEHUM.

(IlopMa NMPOBEACHUS BCTYIIUTEJIbHOI'0O MCIIBITAHUA

PabGoTa BBINOIHSAETCS NMUCBMEHHO B TEUEHHE TPEX ACTPOHOMHUYECKHX YacoB
(180 munyT).

Bce HeoOxonumble BCIOMOTaTeabHbIE MaTepuaibl: MEPUOJIUYECKAsl CHUCTEMa
AJIEMEHTOB, Ta0JIUIa PACTBOPUMOCTH COEAMHEHUH, Ta0auIa CTaHAAPTHBIX JJIEKTPO/I-
HBIX MOTEHIMANOB (PsAJ aKTUBHOCTH METAJUIOB), TabJIMIIA 3JEKTPOOTPUIATEIHLHOCTH
OpeloCTaBIsA0OTCA. YepHOBUK 3K3aMEHAIIMOHHONW pabOThl MPOBEPKE HE IMOIJIECKUT.
DK3aMeHalMOHHBIN OmieT cofepkut 6 3aaanuil. 3aganue | — 3aKOHYUTh U YPaBHSATH
peakuuu oOMeHa W THAPOJIN3A; 33aJlaHue 2 — 3aKOHYUTh M YPaBHATH OKUCIHUTEIbHO-
BOCCTAHOBHUTEJIBHYIO PEAKIIUIO; 3aaHusl 3 U 4 — LENOYKH NpeBpalICHU OpraHuye-
CKHMX WJIM HEOPTaHMYECKUX BEILIECTB; 3a1aHUs 5 U 6 — 3a1a4H.

CtpykTypa Bcex OMiIeToB oJuHaKkoBa. 3aganus onenuBatotes B 10, 15, 20 u 30
0ayu10B. 3a KaKAbIH NPaBUIbHBIM OTBET MPU PELIEHUH 3aJaHUs YYaCTHUK I0JIy4aeT
HKBHUBAJICHTHOE MPAaBWIBHOMY pEIIEHUIO0 KOJIMuecTBO OamioB. Mroromas oneHka
(MakcumyM 100 OaioB) ompenensieTcs CyMMapHbIM KOJIMYECTBOM HaOpaHHBIX Oaj-
JIOB 32 Ka)KJ0€ MPABUIIbHO PEIIEHHOE 3aJaHNE WM 33 €r0 4acTb.

Hampumep, ecnu 3aaya Win LENOYKa XUMHUYECKUX PEAKLUK BBIIIOJHEHA Yac-
TUYHO: IPABUJIBHO COCTABJIICHO YPAaBHEHHME XMMHUYECKOH pEakIMH WIM TOYHO ycCTa-
HOBJICHO KOJIMYECTBO BENIECTBA, TO KAXIbId MPABUIBHBIN IMTPOMEKYTOUYHBIN PE3YIIb-
TaT OLICHUBAETCS SKBUBAJICHTHBIM KOJUYECTBOM OaJUIOB.

I1. Pa3nenibl iMCOMILVIMHBI M TEMbI, pACCMATPHBaeMble B X0/1€
BCTYNHUTEJIbHBIX HCTIBITAHUI

Paszoen 1. Obwas xumus

ATOMHO-MOJIEKYJIIpHOE yueHHe. ATOMbl. MoJiekysbl. MoJib — €IMHUIIA KOJIH-
YeCcTBa BEILIECTBA.

CoBpeMeHHOE TMpeACTaBIE€HHE O CTpoeHHH aTtoma. CTpOeHUE SIEKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB NIEPHONIECKON CUCTEMBI. 30TOTIHLI.

[lepponnuecknii  3aKOH M IEPUOJMYECKAs]  CHCTEMA  JJIEMEHTOB
J.W. Menneneesa. VIx 3HaUeHHE 17151 pa3BUTHS XUMUH, GU3UKH U TEXHOJIOTHH.

BanentHocts 3nemeHTOB. OObSICHEHNE BAJICHTHOCTH C TOYKU 3PEHUS YUCHHUS O
cTpoeHnu atoma. [IoHSITHE O CTENEHN OKUCIICHUS.

KoBasnienTHast cBA3b. THIBI KOBAJICHTHOW CBSI3H, TPUMEPHI.

Xumuueckue GopMyJibl, UX rpaduueckoe n300pakeHue.



Knaccuduxanus XuMUUecKUX peakiuil: COSIUHEHUsI, Pa3JIOKEHUs, 3aMellle-
HHS, OOMCHA.

TemnoBo# 3P(HeKT XUMHUYECKUX peakUuid. DHI0- U IK30TEPMUUYECKUE MPEBpPa-
menus. I[Ipumepsl.

OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakui. OKUCIUTEID U BOCCTAHOBUTEI.
YpaBHUBaHUE OKUCITUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIU.

O6paTUMOCTh XUMHUYECKUX peaKInii. XUMHUUYECKOE PABHOBECUE U YCIIOBUS €T0
CMEIICHUS.

CxopocTh xumMuueckoi peakuuu. OakTopsel, BIUSIONIME HA CKOPOCTh PEAKIINU:
IpUpo/ia pearupyrolux BEUIeCTB, KOHIIEHTpaLus, TeMneparypa. Karanus u karanu-
3aTOPBL.

3akon ABoraapo. CneactBus U3 3akoHa ABorajpo (4uciio ABoraapo, OTHOCH-
TeJIbHAs INIOTHOCTh T'a30B, MOJISIPHBIN 00bEM).

PactBophl. PacTBOpMMOCTH BeHIECTB. 3aBUCUMOCTh PACTBOPUMOCTH BEIIIECTB
OT MX MPUPOJbI, TEMIEpPaTyphl U AaBiieHUs. HachlllleHHbIE U HEHACHIILIEHHBIE pac-
TBOPBI. YUCIEHHOE BBIPAXKEHUE KOHIIEHTPAIIMUA PACTBOPOB.

Knaccuduxanus oxcumoB. OCHOBHBIE CIOCOOBI MOJYYCHHUS M XUMHUYECKUE
CBOMCTBA OKCHJIOB.

OcHoBanus. x tunsl. OCHOBHBIE XMMHUYECKUE CBOWMCTBA M moirydeHue. Oco-
O6enHoctu menouyeil. Heopranmueckue U opraHU4YeCKUE OCHOBAHMS, UX CTPOCHHE U
CBOWCTBA.

CBolicTBa KUCJIOT, OCHOBaHHUM, COJIEM COTJIaCHO TEOPHUHU DJICKTPOIUTHUECKOM
nucconuanyu. CuibHbIE U cia0bie ANeKTPOIUThl. CTENeHb TUCCOINAIIY.

Kucnotel. Ux o6miue cBolicTBa M CIOCOOBI MoaydeHus. Peakius HelTpanm3a-
1107058

Conu, ux xnaccudukanus. OCHOBHbIE XUMHYECKHE CBOMCTBA M CIOCOOBI MO-
JIy4YEHUS.

DNEeKTpoau3 BOJHBIX PACTBOPOB M paciuiaBoB cojei. Ilpoieccel, nporekaro-
1Y€ Y KaTOa U aHOJA.

Pazoen 2. Heopeanuueckasn xumus

Knaccudukanusa HeopraHU4ecKuX COeIUMHEHHI.

Mertaibl, UX MOJ0KEHUE B NEPUOIUUYECKON cucTeME, (PU3NUECKUE U XUMUYe-
ckue cBoiicTBa. OCHOBHBIE CHOCOOBI MOJy4eHUs MeTaioB. Koppo3us MeTaiioB u
O0opb0a ¢ HEM.

[[leouHBIE METAJIIBI, UX XapPAKTEPUCTHKA HA OCHOBE IMOJIOKEHUS B MEPUOU-
YECKOM cUCTEeME M CTpoeHUs aroMa. OCHOBHBIE XUMUYECKHE CBOMCTBA, UX COEJIMHE-
HUSI B IPUPOJIE.

OO6uras xapakTepucThKa 31eMeHTOB Il rpynnel riiaBHOM MOATPYIIBI NEPUOIU-
YECKOM CUCTEMBI, UX COEAUHEHUS B IPUPOJE.



AnroMuHuNA. XapaKkTepUCTHKA DJIEMEHTA U €r0 COCIMHEHUN HAa OCHOBE II0JIO-
KEHUS B MEPUOJUYECKON CUCTEME U CTPOEHUS aToMa. AM(POTEPHOCTh OKCUJIA U TH I~
pokcujia amomMuHusg. CrocoObl MOTYyYEHUs METANIMYECKOTO allFOMUHUS.

Kenezo. Ero okcuasl U ruIpOKCUABI, 3aBUCUMOCTh X CBOWCTB OT CTENECHU
OKUCJICHUSA Keje3a. XUMHUYECKUE PEaKIINH, JICKAIIUE B OCHOBE MOJIYUYCHUS! YyT'yHa U
CTaJIH.

OO6mas xapakTepucTtuka 31emMeHToB [V rpynmnsl raBHOM NOATPYIIBI MEPHO-
TUYECKON CUCTEMBI.

Yrnepon, ero aminorponubie ¢Gopmbl. XUMUYECKHE CBOMCTBA yriepoaa. OKcu-
nel yriepoaa (II) u (IV), ux xumMuueckue cBorcTBa. YTobHasE KUCJIOTA, €€ XUMUYe-
ckue cBoiicTBa. CBOMCTBA COJIEN YTOJBHON KUCIIOTBHI.

Kpemnuii. Ero ¢pusnyeckue u xumuueckue cBoctBa. OKCUT KPEMHUS U KPEeM-
HUEBAas KUCIIOTA.

OO6m1as xapakTepUCTUKA JIEMEHTOB V TPYIMIbI TJIABHOM MOATPYIIIHI IEPUO -
YECKOU CUCTEMBIL.

A3zot. Ero ocHOBHBIC (pr3HUECKHE U XMMUYECKUE CBOMCTBA U Ba)KHEHUIITHE CO-
enuaeHns. OKCUABI a30Ta U a30THAs KHUCJIOTAa. XMUMHUYECKHE OCOOECHHOCTH a30THOU
KHUCJIOTHI. CONM a30THOM KHUCIIOTHI.

AmMuak. Peakuuu, nexainirie B OCHOBE €ro MPOMBIIIUIEHHOTO CHHTEe3a, (hU3u-
yeckre M xumuueckue cpoiictBa. Comn amMoHusA. KauecTBeHHas peakiusi Ha HOH
aMMOHHS.

®docdop. Ero amrorponnsie GopMmbl, GU3NUYECKHE U XUMHUUYECKHE CBOMCTBA.
Oxkcun docdopa (V), pochopHas Kuciaora u ee Coju.

OO6mast xapakTepucTuka 31eMeHTOoB VI rpynmbl TaBHOW MOATPYIIBI MEPHO-
TAYECKON CUCTEMEI.

Kucnopon, ero ¢usnueckue u XUMHUYECKHE CBOMCTBA, auioTpornus. CrnocoOsl
MOJTY4YECHHUS.

Cepa, ee u3nueckne U XuMHIeCKHe cBorcTBa. OCHOBHBIC (DM3UYCCKUEC U XH-
MHYECKHE CBOWCTBA CEPOBOAOPOA U OKCUJIOB CEPBI.

CepHas kuciora, ee CBONCTBa. XUMHYECKUE OCHOBBI MOJTYUYEHHS] CEPHOU Ku-
CJIOTHI KOHTAKTHBIM criocoboM. KadecTBeHHast peakius Ha Cyab(haT-uoH.

OO6mrast xapakTtepucTika 31emMeHToB VII rpymnmbl T1aBHOW MOATPYMITBI TEPHO-
nu4yeckor cucteMbl. CpaBHEHUE UX XUMHUUECKUX CBOMCTB. CoeMHEHHsI TaJOT€HOB B
MPUPOAE.

l'anorenoBogopoabl. X CBOMCTBA U MOJTy4YEHHUE.

Bona, ee pusndeckue m XuMHYECKHE CBOMCTBA (B3aMMOJICHCTBUE C OKCHUIAMH,
MeTajiiaMu, coisiMu). ['uaponus comnen.

XKectkocTh Boabl. CriocoObI €€ YCTpaHEHUS.

Pazoen 3. Opeanuueckas xumus



Teopust ctpoeHuss oprannueckux BemecTB A.M. byrmepoBa. 3aBucCHMOCTB
CBOMCTB OPraHUYECKUX BELIECTB OT UX CTpoeHus. M3oMmepusi.

Teoprst XUMHUYECKOTO CTPOEHUSI OpraHndeckux coeaunennii A.M. byrtneposa.
DJIEKTPOHHAsI NMPUPOJAa XUMUUYECKUX CBS3€H B MOJEKYJIaX OPraHUYECKUX COEIUHE-
HUH, ciocoObl pa3peiBa cBs3eil. [loHsTre 0 cBOOOAHBIX pauKaiax.

NMeHHbIE peakuuu B OpraHMYeCKOW XUMHUM WM UX 3HadyeHue. Peakuun
A.M. bytneposa, H.H. 3ununa, H./l. 3enunckoro, M.I'. Kyuepoga, I1I.A. Bropia.

[Ipuponnble UCTOYHUKHU YTieBOa0po0B. HedTh, crocoObl ee mepepaboTku
(meperonka, KpeKUHT HEPTEMPOTYKTOB).

OCHOBHBIE KJIACCHI OPTAHUYECKUX COETUHEHUM.

I'eneTnyeckas cBA3b MEXKY KJIACCAMU OPTaHUYECKUX COCIMHEHUN.

['oMonoruveckuit ps nNpeaeiabHbIX YIIeBOJOPOJIOB (AJKaHOB), UX DJEKTPOH-
HO€ U MPOCTPAHCTBEHHOE CTpoeHue, Tun rudpunusanuu. Homenkinarypa. dusnue-
CKHME U xuMHn4deckue cBorictsa. [lonmyuenue. [Ipumenenue.

Kap6uapl metaninos. VX nonyyeHue u UCMONIb30BaHUE B OPraHUUYECKOM CUHTE-
3€.

Anxenbl. Tun rubpunuzanuu, o- U n-cBsizu. Homenknatypa. ®dusnueckue u
xuMuueckue csorcTia. [lonyuenue. [Ipumenenue.

Anxanuensl. OcoO0eHHOCTH UX cTpoeHus. Homenknarypa. @usnueckue U Xu-
Muueckue corcria. [lonyuenue. [Ipumenenue.

Ankuabl. OCOOEHHOCTH WX CTPOCHUsS (TUI THOpUIW3AIMHU, TPOWHAS CBS3b).
Homenknarypa. @usnueckue u Xumudeckue cBorucTia. [lonydenue. [Ipumenenue.

Peakuuu nosmmepusanny v nojJuKOHACHCAaUnU. VX MmpakTHUdeckoe UCIOJb30-
BaHUE.

OOmue MOHATHS XMMHH BBICOKOMOJIEKYISIPHBIX COCIMHEHHI: MOHOMEp, MO-
JIAMEP, IEMEHTAPHOE 3BEHO, CTEIEHb nonumepu3anuu. [lonustunen. [Ipupoaneii u
CUHTETUYECKUU KayUyK.

Couptel. Ctpoenue. Homenknarypa. ®dusnyeckue U XMMUYECKUE CBOMCTBA.
[Tonyuyenwue. [lpumenenune. BogopoaHas cBs3b U €€ BIUSHUE HA (PU3NUECKHE CBONCT-
Ba CIIUPTOB.

Anpneruasl. Ctpoenue. Homenknarypa. dusnueckue U XMMUYECKHE CBOMCT-
Ba. [lomyuenue. [Ipumenenue.

Kap6onoBeie kucnotel. CTpoeHne kapOOKCcHIBHOUN rpymmbl. Homenkmatypa.
®dusnyeckue U xumudyeckue couctna. [lonyuenue. [Ipumenenue.

Apensbl. DnektpoHHoe ctpoenre. Homenknarypa. @u3nyeckue 1 XUMUYECKHUE
cBoiictBa. [lomyuenue. [Ipumenenue.

®enoun. Ctpoenue. BzauMHoe BIUsiHHE aTOMOB B MoJieKyJie (peHosa. Xumuue-
CKHE CBOICTBA B COIMOCTABJICHUU CO CBOMCTBAMU anu(paTUYECKUX CIIUPTOB.

Hutpocoennnenusi. @dusndeckne u xumuuyeckue cBorctBa. [lomydenue. Ilpu-
MEHEHHE.



Kups! kak npeacraBuTenu caoxHbiX 3pupos. Ctpoenue. [lonydueHue no peax-
U dTepuukanuu. XMuMHYECKHE CBOWCTBA.

I'moko3a. Ctpoenne. XuMu4eckue cBoicTra. I uapomnus.

Amunbl. Xumunyeckue cBoictsa. [lonydyenue. [Ipumenenue.

I11. Kputepuun oueHnBaHMs IK3aMeHAIMOHHBIX PadoT

3ananus ouenusatorcs B 10, 15, 20 u 30 Gamnos. 3a Kax bl MpaBUIbHBINA OT-
BET IMPU PEIICHUM 3aJaHUSI YYACTHUK MOJTYyYaeT SKBUBAJICHTHOE MPABUIIBHOMY pelle-
HUIO Koin4decTBO OaioB. MTorosas ouenka (Makcumym 100 GamioB) onpenensiercs
CyMMapHBbIM KOJIMYECTBOM HaOpaHHBIX OaJlJIOB 3a KaXX/J10€ MPaBWIBHO pPEIIEHHOE 3a-
JAaHWE WJIUA 33 €ro 4acTbh, T.€. TO KAXIbIM MPaBUIbHBIA MPOMEKYTOUHBIN pe3yabTatT
OIICHUBAETCS DKBUBAJICHTHBIM KOJIMYECTBOM OalJIOB.

IlepBoe 3a1aHue: 3aKOHUNTh PEAKIIUU OOMEHA U THAPOJIN3a, YPABHEHUS pPeak-
IIUI MPECTaBUTh B MOJIEKYJISIpHOM M MOHHOU (opmax — oneHuBaerca B 10 6ay1oB.
CHmKeHHE OIEHKH CJIeNYyeT NMPU HAIUYUM OMHUOOYHBIX MPOJYKTOB PEAKIMH, MPH-
CYTCTBUHU OIIMOOK MPU YpPaBHUBAHWUU PEAKIIMH, OTCYTCTBUM MOHHOTO YPaBHEHHS pe-
aKIMM, MPU OIIMOKAaX B COCTABJICHUH MOHHOTO YPaBHEHUS pPEakiMH, HAIPUMED, NMPU
IpEeJICTaBIEHUU CIab0ro 3JIEKTPOJIUTA UM MaJlOpACTBOPUMOTO BEIIECTBA B MOHHOM
dbopwme.

BTopoe 3agaHue: 3aKOHUYNUTHh U YPaBHATH OKUCIHUTEIBHO-BOCCTAHOBUTEIBHYIO
PEaKIUIO, I PeaklMii, TPOTEKAIOIINX B BOJHOM PACTBOPE, IPUBECTU COKPAIIEHHOE
MOHHOE ypaBHEHHE peakuuu — oueHuBaercs B 10 6ansoB. CHUKEHUE OLIEHKU CIlEy-
€T TIPU HAIMYUU OUTMOOYHBIX MPOAYKTOB PEaKIUU, OTCYTCTBUU MIPUMEHEHUS METOIa
OasiaHca 3JIEKTPOHOB WUJIM METOA MONYpPEaKluii AJi ypaBHUBAHUS, OTCYTCTBUU HOH-
HOM (HOPMBI YpaBHEHHUS PEAKIMH, PU OIMOKAaX B COCTABICHUH MOHHOTO YpaBHEHUS
peakiuu.

Tperbe (MpakTUUYECKOE) 3aJaHUeE: COCTAaBUThH LEMOYKY IPEBpaIIEHU Heopra-
HUYECKUX BEIIECTB — olicHHUBaeTcs B 15 0amoB. [Ipu cocTtaBieHUM HEMOYKH Tpe-
BpAIllCHUN PEKOMEHAYETCS IPU YPAaBHUBAHUU OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil NpUBOAUTH OajaHC 3JIEKTPOHOB, JUISl PEAKUUW, MPOTEKAIOIIUX B BOJHBIX
pacTBOpax 3anucChiBaTh YPABHEHUE PEAKIMU B MOJIEKYJSIPHOW M COKPAILIEHHOM MOH-
HOU opme. CHUIKCHUE OICHKU CIEAYeT MPU HATUMYHH ONTUOOYHBIX MPOMYKTOB pe-
aKIUW W/UITU TIPOMEKYTOUYHBIX HEM3BECTHBIX BEIIECTB, HAMMMCAHUS OMIMOOYHBIX HIIN
HEBO3MOXXHBIX PEaKIUi, MpU OMMOKAX B YpaBHHBAaHUU PEAKIUW, MPU OTCYTCTBUH
MOHHOU (POPMBI peakiuu Win OajaHca AMeKTPOHOB. CHUMKEHHE OICHKU CIEAyeT 3a
YAaCTUYHOE BBITIOJIHEHHE 3a/1aHUA.

YeTBépTOE (MPAKTUUYECKOE) 3aJaHMe: COCTABUTH LIETIOYKY MpPEBpAIICHUNA Op-
FaHUYECKUX COCIUHEHHN — oneHuBaeTcs B 15 0asioB. [Ipu cocTaBiieHUM LIEMTOYKHU
MPEBPAILCHUN CIIEAYET YKa3aTh YCJIOBHUS IPOBEICHUS PEaKUHH, a4 caMy PEaKLUI0
ypaBHATh. CHI>KEHUE OIEHKH CJIEAYyeT MPU HATUYUHU OMMOOYHBIX MPOJYKTOB peak-
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IIMA W/WIU MPOMEKYTOUYHBIX HEM3BECTHBIX BEIECTB, HAMHUCAHUS OLIMOOYHBIX WIIH
HEBO3MOXXHBIX pEaKIui, Mpu OIMKHOKaX B YpaBHUBAHUU PEAKIUM, 32 YACTUYHOE BHI-
ITOJIHEHHUE 3aJaHus.

IIsaToe 3axanue: pemnTh 3aa4y, TpeOYIOIIYI0 YMEHUN U HABBIKOB BBITIOJHE-
HUS PacyEeTOB MO0 XUMHUYECKUM (PopMysiaM M ypaBHEHUSIM PEAKIMU, 3HAHUN XHUMUYe-
CKHX CBOMCTB DJIEMEHTOB U UX cOeaUHEHUN — oneHnBaercsa B 20 0amnoB. CHIKEHHE
OIICHKHU CJIEIYeT NMPU HATMYUK HETTOJHOTO UM HEKOPPEKTHOTO PEISHUs, TIPU O O-
KaX B pacy€THBIX (opMyJiax U camMux pacuérax, Mpu HEBEPHOM NMPUMEHEHUHU YypaB-
HEHU, 3aKOHOB U 3aKOHOMEPHOCTEH.

IllecToe 3aganme: pemIUTh 33/1a4y, TPEOYIOIIYI0O YMEHUN U HaBBIKOB MPOBE/IE-
HUS PACUYETOB M0 XUMHYECKUM (DOpPMyJiaM M ypaBHEHUSIM PEaKIMU, 3HAHUN XUMHYe-
CKHX CBOMCTB U CIOCOOOB MOJYyYEHHUS] OCHOBHBIX KJIACCOB OPraHWYECKUX W Heopra-
HUYECKUX COCIMHCHUH, HABBIKOB OOPAIICHUS C Pa3TMYHBIMHU CITIOCOOAMU BBIpaKEHUS
cOoCTaBa BEIECTB, UX CMecel, pacTBOpoB — oreHuBaercs B 30 0amnoB. CHUKEHUE
OIICHKHU CJICYeT MPU HATMYUH HETTOJTHOTO WM HEKOPPEKTHOTO PElIeHUs, TIPHU O O-
KaX B pacuy€THBIX (popMysax W camMHuX pacué€rax, Mpyu HEBEPHOM NPUMEHEHHH ypaB-
HEHU, 3aKOHOB U 3aKOHOMEPHOCTEH.

V. MeToauueckue YKa3aHusd 110 MOAT0TOBKE U BBINMOJIHCHHUIO
BCTYIHTECJIDbHOI'O HCIIBITAHUA

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

OKHUCITUTETHFHO-BOCCTAHOBUTEIBHYIO PEAKIIMI0 TPeOyeTCs 3aKOHYUTh U ypaB-
HSITh, YKa3aTh IMPOLIECCHl OKUCIEHUSI U BOCCTAHOBJICHUS, OKUCIUTENh U BOCCTAHOBU-
Tenb. [lpu ypaBHUBaHMM HCIOJIB30BAaTh METOJ AJIEKTPOHHOTO OajaHca WM METOJ
nosry-peakuuii. Ecnu peakuus npoTekaeT B BOAHOM PAacTBOpPE, TO COCTaBUTh COKpa-
LIEHHOE UOHHOE YPaBHEHUE.

[Ipn cocraBieHHH LENOYKH XMMHUYECKUX NPEBPALLICHUN HEOPTaHUYECKUX Be-
IIECTB PEaKIMH JOJKHBI OBITH ypaBHEHBI. Peakiuu, mpoTekaromue B BOJHOM pac-
TBOPE, 3aMMCHIBAIOT B MOJEKYJSIPHON M COKpaIIEHHONW HOHHOU (popme. OKUCIUTEN b-
HO-BOCCTAaHOBUTEJIFHBIC PEAKIMU YpPaBHUBAIOT C MPUMEHEHHWEM MeToja OasiaHca
AJIEKTPOHOB WJIM METOJA MOJy-peakuuid. Eciam OKUCIMTENTbHO-BOCCTAHOBUTEIbHAS
peakuus MPOTEKAET B BOJHOM PACTBOPE, TO YPABHEHUE PEAKLIHUM IPEIACTABISIOT B
MOJICKYJIIPHOW M COKpaméHHOW noHHON (opme. [Ipum HE0OXOIMMOCTH COCTaB CO-
CAMHEHUI YCTaHABIUBAIOT pacy€ToM 1Mo (opMyJsie BEIIeCTRa.

[Ipn cocraBieHHM LENOYKH XWMHYECKUX MPEBPALICHUN OpPraHHMYECKHX BeE-
IIECTB PEAKLHU CIEAYET YPAaBHATH, a TAKXKE MOKA3aTh YCIOBHS MPOBEACHUS MPOLEC-
COB (TemmepaTtypa, KaTaau3aTop U T.1.).



IIpu cocTaBieHUH LENOYEK IO OPraHUYECKOU U HEOPTaHUYECKON XUMUHU C He-
M3BECTHBIMH KOMIIOHEHTAMH HEOOXOJUMO Ha3BaTh MOJYYEHHbIE COETMHEHHUS 110 CUC-
TEMaTUYECKON HOMEHKJIIAType.

Pemenue 3ana4y JOJDKHO CONPOBOXKIAATHCA MPEACTABICHUEM PEAKIIUU XUMHUYE-
CKOT'O MpOIecca, OMMCAHHOTO B YCIOBUHU, 0OOCHOBAaHHBIMU NEPEXOJAMH MEXAY Jeil-
CTBMSIMM, CCBUIKAMM Ha 3aKOHBI U IIpaBwia. Bce mosryyeHHbIE pacyeTHbIE BEITUYMHBI
JOJKHBI OBITH YKa3aHbl C €IUHULAMU U3MEpEeHHd. TOUYHOCTh pacuéra — J0 COTBIX
JOJIEH.

IIpumep 3K3aMeHALMOHHOI0 OMJIETA ¢ PeIICHUSIMH 3a1aHU I
3aganue 1 (10 6annoe)

3aKOHUUTh W YPaBHATH PeaKIMUM OOMEHa W THAPOJIM3a. YPABHEHUS pEaKIMi
NPEJICTaBUTh B MOJIEKYJISIPHON U HOHHOM (popme.

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

B) CuSO; + KOH = ...

r) Li,S + H,0 =

Pemenne
a) Peaxyus obmena

(ZnOH)ZSO4 + H,S0, = 2ZnS0O, + 2H,0

[Ipu cocTaBieHHH MOHHOTO YpaBHEHHS NMPHHUMAIOT BO BHHUMAaHHE, YTO CYIlb-
¢at rugpokcormaka (ZNOH),SO,, kak OOIBIIMHCTBO OCHOBHBIX COJIEH I[BETHBIX ME-
TaJUIOB, SIBJISIETCSI MAJIOPACTBOPUMBIM COETMHEHUEM::

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

0) Peaxyus euoponuza
Hutpar meau (1) siBasieTcst coyibio ¢1aboro oCHOBaHUS, CJI€I0BATEIbHO, TH/I-
pOJIU3 UAET MO KATUOHY MO MEePBOM (B OOBIYHBIX YCIOBUSIX) CTYICHHU:

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

OO6pa3oBaHre KaTUOHOB BOAOpOAa (a30THON KHUCIOThI) MPUBOAUT K KHUCIIOU
cpeje pacTBopa.
8) Peaxyus obmena

CuSOy + 2KOH = Cu(OH), + K;SO4



HpI/I COCTAaBJICHUH MOHHOI'O YPpaBHCHHA IPUHUMAIOT BO BHUMAHUC, 9YTO I'MAPO-
KCHUa MEOU ABIACTCA ci1a0bIM U MaJIopaCTBOPUMBIM OCHOBAHHUCM:

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

2) Peaxyus euoponuza

Cynbdua nutust sBASETCS COJbI0 CIab0i CEepOBOAOPOIHON KUCIOTHI, TUAPO-
JIU3 UET N0 aHUOHY (KUCJIOTHOMY OCTAaTKy) IO NEPBOM (B OOBIYHBIX YCIOBUSX) CTY-
MEHU:

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

O6pa3oBaHre aHUOHOB THUAPOKCHUJIA (TUIPOKCHUIA JIUTHUS) TPUBOJAUT K IIIEJI0YU-
HOM cpejie pacTBOpa.

3aganue 2 (10 6annoe)

3aKOHUYNTh U YPaBHATH OKUCIIMTEIIBHO-BOCCTAHOBUTENIBbHYIO peakiuio KMnO,
+ FeSO4 + H,SO4 = MNnSOy + ... [lpu ypaBHUBaHUM PEAKIIUU KCIIOJIH30BATh METO/I
OaslaHca 3JIEKTPOHOB WJIM METO/I MOJy-peakiuii. [y peakiuu, mpoTeKaromiei B Boi-
HOM pacTBOpPE, COCTABUTh COKPAIIEHHOE HOHHOE YpaBHEHUE

Peurenue

1. OnpenensoT 3MeMeHThl, KOTOpble OyAYyT MEHSATH CTENEeHb OKUCICHUS U OTl-
PEACNAIOT OKUCIUTENb U BOCCTAHOBUTENb: CTETICHN OKUCIICHHS U3MEHSIOTCS y Map-
rauua Mn*’ (OKUCITUTEIIB) U Keje3a Fe*? (BOCCTaHOBUTEID).

2. YcTaHaBIMBAIOT TpearnoiaraeMple MpoayKThl peakiuu. [lomumo cynbdara
Mapramsiia, oopasyercs cyiabdar sxenesa (111) u Boga:

KMnO, + FeSO, + H,SO4 = MnSO,4 + F62(804)3 + H,0O

3. CocTaBmsroT 6alaHC 3JIEKTPOHOB, T/ Cpa3y YPaBHUBAIOT JKEJIe30

2 Mn*’ +5é&=Mn* OKHUCJIUTEB/BOCCTAHOBIICHHUE
5 2Fe’* -2 & = 2Fe® BOCCTAHOBHUTEIB/OKUCIICHUE
2Mn*" + 10Fe”* = 2Mn** + 10Fe**

WM WCTOJIB3YIOT METOJI MOJy-peakiui, IJe aBTOMaTUUECKH TOJIy4aloT COKpalleH-
HO€ MOHHOE YPaBHEHHUE PEaKIIHHU:

2 |**MnO; +5¢é&+8H" = Mn* + 4 H,0

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

4. PaccTaBIsIIOT MOJIy4eHHbIE KO3(P(UIIMEHTHI B JIEBYIO U IPaBYIO YacTU ypaB-
HEHUSL:
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2KMnO, + 10FeSO,4 + 8H,S0, = 2MnSO, + 5F€2(SO4)3 + 8H,0.

5. Ilpu ucnonp3oBaHum MeTofa OajaHca IEKTPOHOB MOJEKYIIPHYIO (opMy
pEeakLny JOMOJHSAIOT COKPAILIEHHBIM HOHHBIM YPAaBHEHHEM:

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

3aganue 3 (15 6annoe)

OCHOBBIBasICh HAa CBOMCTBAX AJIEMEHTOB U KJIACCOB HEOPTraHWYECKUX COEIUHE-
HUW, COCTABbTE LIENIOYKY XMMHUUYECKUX IPEBPALICHUN C HEU3BECTHBIMU KOMIIOHEHTA-
Mu. Bce peakuuu q0JKHBI OBITh ypaBHEHBI. Peakiuu, mpoTekaroue B BOJHOM pac-
TBOpE, 3aMMCHIBAIOT B MOJIEKYJISIPHON M COKpaIl€HHON HOHHON popme. OKUCIUTEN b-
HO-BOCCTAHOBUTEIbHBIE PEAKIMM YpPAaBHUBAIOT C MpUMEHEHHWEM Meroaa OanaHca
3JIEKTPOHOB UJIM METO/1A MOJIY-PEAKLIUHM.

Ha npoctoe BemiectBo A noAeicTBOBAIN U30BITKOM KPEMKON COJISTHOM KHUCIIO-
ThI U TIOJIYUWJIA XJIOPHU/I JKeJie3a C MacCOBOM jaoJiert xyopa 65,54 %, koTopblii BoccTa-
HOBWJIM METAJUIMYECKUM IIMHKOM JI0 MPOCTOTO BEUIECTBA A, HA KOTOPOE 3aTeM II0-
JEUCTBOBAIM KOHIIEHTPUPOBAHHOM CEPHON KUCIOTOM U nonyuywiu coib B uraz D. K
pactBOpy cosiv B mpubaBuian n30BITOK IMIPOKCUIA HATPUS U NOJTYUMIH BelecTBo E
Oyporo useta. ['a3 D mponyctunu uepe3 pacTBOp rHApOKCHIA KaJIbLUs B IPUCYTCT-
BuM kucnopoza. [lonyunnu 6enoe BeuiectBo F, ncnonb3yemoe B CTpOUTENBCTBE.

>A >
wc| = 6554 % lDra3 Ca(OH)2,02 ,

NaOH
A HCI { FeClx Zn HZSO4(K) \J B M30BITOK SE

Pemenue

1. BeiBoa dhopmyiasl Xitopuja sxkeiesa. st 3Toro mpuHUMAT MacCy COCIHHE-
Husg 3a 100 r — 100 %:

MCI| = wC| =65,54r;

m =100 —100% =

BrraucnsoT KoJIu4ecTBO BCIICCTBA KaXXKA0I0 2JICMCHTA.

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

NFe

CoOOTHOCAT MEX1y COO0M KOJIMYECTBO BEIIECTBA AJIEMEHTOB:

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

cireoBarenbHo, hopmyina xiopuna xxenesa FeCls.
BemectBo A — keJ1e30.
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2. 2Fe + 6HCI = 2FeCl; + 3H;

2 Fe®-3&=Fe* BOCCTAaHOBUTEIIL/OKUCIIEHUE
3 2H"+2&=H, OKHCJIUTEIL/BOCCTAHOBIIEHUE
‘ 2Fe’ + 6H" = 2Fe”* + 3H, COKpallleHHOE HOHHOE ypaBHEHHUE
3. FeCl; + Zn = Fe + ZnCl,
2 |Fe* +3e=Fe° OKHCJIUTEIL/BOCCTAHOBICHUE
3 |zn’-2&8=2zn* BOCCTAHOBUTEIIL/OKUCIIEHUE
‘ 2Fe** + 3Zn = 2Fe’ + 3Zn* COKpAILIECHHOE NOHHOE YPAaBHEHUE
4, 2Fe + 6H,S0O, x) = Feg(SO4)3 + 35S0, + 6H,0
1| 2Fe’-6¢&=2Fe* BOCCTAaHOBUTEIIL/OKUCIIEHUE
3 +68O42' +2&+4H'= +4SOg + 2H,0 OKHUCJIUTEIB/BOCCTAHOBIIEHUE

‘ 2Fe’ + 38042' + 12H" = 2Fe® + 3S0;, + 6H,0  coxkparieHHOE HOHHOE YpaBHEHUE

BermectBo B — cyibdart xenesa (111); raz D — okcua cepsr (1V).

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

COKpallICcCHHOC HOHHOC YPABHCHHUC .

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

BemiectBo E — rugpokceuny sxenesa (I11).

I'mapokcun sxenesa (1) obmamaeT mpeMMyIIECTBEHHO OCHOBHBIMU CBOHCTBA-
MU. AM(pOTEpHbIE CBONCTBA MPOSBISIOTCS TOJIBKO MPH CIUIABICHUU CO IIEIOYaMU
npu Temmeparype 6omnee 900 °C.

6. [Tpu B3aumopericTBun okcuna cepsl (1V) ¢ THAPOKCHUIOM KambIvs B PUCYT-
CTBUU KHCTIOPOJa KaK OKUCIUTENS o0pa3yeTcs Cynb(aT KaiabIus — BelecTBo F.

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

2| **30, - 2 & +40H = *°S0,* + 2H,0  BOCCTaHOBUTEB/OKHUCIEHUE
1 Ozo +4¢&+ 2H,0 = 40H OKHCJINTEIIL/BOCCTAHOBIIEHHUE

‘ 250, + O, + 40H = 28042' +2H,0  cokpaleHHOe HOHHOE YPaBHCHHE

3ananue 4 (15 6annoe)

CocTaBuTh OCIIOYKY XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ OpPraHn4CCKHX BCIICCTB!:
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—H2 > A HCI >B Na >C — nuBUHIIT

C2Hg
J H20
D

Peakiiuu cnenyeTt ypaBHSATh, a TaKXe MOKa3aTh YCIOBUS MPOBEICHUS MPOILIEC-
COB (Temmeparypa, KaTaau3aTop U T.J.), BEIIeCTBa Ha3BaTh M0 CUCTEMAaTUYECKON HO-
MEHKJIaType.

Pemenue
1. CHs-CH; — K&y CH,=CH, + H,

C2H6 — 3TaH, BCIICCTBO A— OTHUJICH; PCAKIUA ACTUAPUPOBAHNA OTaHA.

2. CH,=CH, + HCI = CH3-CH,Cl
BGIIIGCTBO B — XJ'IOpBTaH; peaKuI/m FHJIpOFaJIOFGHI/IPOBaHI/IH.
3. CH,=CH, + H,0 —£T.kat _ CH,-CH,OH

BemectBo D — 3TanoN; peakus ruapaTaimy.

4. 2CH;5-CH,CI + 2Na = CH;3-CH,-CH,-CH3 + 2NaCl
BemectBo C — O6yTtan; peakius Bropiia.
5. CHa-CH,-CH,-CH; —¥2=51208 , CH,=CH-CH=CH, + 2H,.

JuBuami — 1,3-0yTajueH; peakius JeruapUpOBaHHS.
3ananue 5 (20 6annoe)

W3 stunoBoro ciupta maccoii 18,4 r mo metony Jlebenesa momyuwnu 4,0 1 1u-
BUHWJIA, U3MEPEHHBIX MNPU HOPMAJIBHBIX YCIOBHSX. BBUHCINTL OOBEMHYIO HOJIIO
BBIXO/J1a TUBUHUIIA.

Pemenne

1. IIpouecc nonyuenus: OyragueHa-1,3 u3 aTwIOBOro cnupra no merony Jlede-
nesa uiaér o peaknun 2CH;-CH,-OH = CH,=CH-CH=CH, + 2H,0 + H,.

2. KonudecTBo BemecTBa 3TaHOJA, BCTYMUBIIETO B PEAKITHIO

MCHEO _ 18,4

=0,4 MoJb
MCZHGO 46

NCo2HgO =

3. o peaxrmum [1]:
NC4Hg =1/2-nCoHgO =0,5-0,4 =0,2 momp
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4. O6BEM apoB JUBUHUIIA NIPU H.Y.:

Vg4H6 =NC4Hg ‘VM =0,2-22,4=4,48 1

5. O0BbEMHas 107151 BBIXOJA MPOAYKTA!

v 1P
PC4Hg = % -100% = j’—:g .100=89,3 %
CaHs ’

3ananmue 6 (30 6annos)

JlabopaHT omycTtuin maprasieByto miactuHky B 300 r 20 %-ro pacTBopa HUT-
paTa IMHKAa U BBIAEPKUBAJ 1O TEX MOp, MOKa €€ Macca He yBenuuwiach Ha 2,0 T.
[InacTUHKY M3BJIEKIIN, & OCTABIIMIICS PACTBOP aKKYpaTHO CIWJIU B KOJOY U J00aBUIU
K Hemy 150 1 HachIlIEeHHOTO pacTBOpa cyiabduaa HaTpus. Beiuncaure MaccoByto 10-
0 cynb(ua HaTpUsl B UTOTOBOM PacTBOpE. YUTUTE, YTO B YCIOBUSAX HKCIIEPUMEHTA
pacTBOPUMOCTH Ccyib(duaa HaTpust paBHa 26 T Ha 100 T BOJBI.
Pemenue:
1. Tlocne Toro, Kak B pacTBOpP OMYCTHJIN IJIACTUHKY, Hadanachk peaxkius (1):
Zn(NOQ,), + Mn=Mn(NQ,), +2Zn 1)
2. Ormpenenum KOJIUYECTBO 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. IlycTth B pe3ynbrare B3aMMOJCHCTBUS C TIACTUHKOMN BBIICIUIOCH X MOJb
Zn, ciegoBartesibHO, X MOJIb MN mepenio B pacTBop.
n(Zn) = n(Mn) = x MoJIb
m(Mn) =n - M = 55x
m(Zn) =n - M = 65x
Am(tmactuabl) = m(Zn) — m(Mn) = x - 65 -x - 55=2,0
x = 0,20 monb
4. Tlonyyaem:
N(Mn(NO3),)ieperio B pactBop = x = 0,20 MoJIb
n(Zn(NO3),)popearuposaiio = X = 0,20 MoJib
n(Zn(NOs3),)octamocs = 0,317 — 0,2 = 0,117 moub
5. OcraBiuiicsi HUTPAT LIMHKA U HUTPAT MapraHiia pearupyror 1o peakiusm 2
u 3:
Zn(NO,), + Na,S = ZnS + 2NaNO, (2)
Mn(NO,), + Na,S = MnS +2NaNO, ©))
6. [lo ycnoBuro 3amaum pacTBOPUMOCTH Cynbduma HaTpus paBHa 26 1/100 T

BOABI, CJICAOBATCIBHO.
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26 r Na,S — 126 r pactBopa (HaCHIIIEHHBIN PacTBOD)

y r Na,S — 150 r pacTBopa (pacTBop U3 3a7a4n)

y=3095r

n(NazS)ucxoausrii pacteop = m : M = 30,95 : 78 = 0,397 moJb

7. PaccunTaeM Maccy ocTaBmIerocs Cyiabhuaa HaTpHsl.

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

n(Na,S) norpaueno Ha Hutpart 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 ¢

8. Macca uCX0HOTO pacTBOpa HHUTpATa IIMHKA BO3POCHA 3a cUeT q00aBlICH-
HOT'O pacTBOpa CyJb(uaa HATPUS U YMEHBIINIACH 32 CUET OCAIKOB CyIb(H/Ia IIUHKA,
MapraHila ¥ MeTajuia, OCEBIIETO Ha TUIACTHHE:

Am(tnactunbl) = 2,0 T

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

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

m(NazS)pactBopa = 150 r

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

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

OTBeT: MaccoBas 0715 Cyab(puIa HATPHS B HITOTOBOM pactBope — 1,49 %.

V. PexkoMmenaareabHblid OUOIHOrpaduuecKknii CIMCOK
OcHoBHas IuTEpPaTypAa

1. Xumusa. 10 wi.: VYueOnuk. bazoBeiii ypoBenb. ®I'OC. Uzn. 10-e./
0O.C I'abpuensu — M.: «IIpocBemenuey, 2022. — 192 c.
2. Xumus. IlocoOue-pernieTuTop IS TOJATOTOBKM K dK3aMeHy/ BpyOmes-

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

3. Kyspmenko H.E. Hawana xumuum / H.E. Ky3smenko, B.B. Epemusn,
B.A. ITonkoB. — M.: «bunom. JlabopaTtopus 3Hanuii», 2017. — 704 c.

4. PeneTuTop 10 XMMHUHM JIJIs OCTyMHaromux B By3bl. U3n. 39-e., mepepad./ [lox
pen. A.C. EropoBa. — PoctoB Ha lony: ®enukc, 2013. — 762 c.

5. Xomuenko I'.Il. Tlocobue mo xumMuM sl MOCTyIarIuX B By3sl. M3x. 1-

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

JlonoiHUTEIbHAS JJUTEpaTypa

1. COopHHK 3amad JjIsi MOATOTOBKH K BCTYMHUTEIBHBIM SK3aMEHaM 110 XWMHH.
W3zn. 4-e., uctip. u gomn. / A.M. CeipkuH [u ap.] — Yda: Uza. YTHTY, 2010. — 260 c.

2. Xumus. CrpaBOYHHK 71l CTAPIICKIACCHUKOB W TOCTYMAIOMINX B BY3bI/
P.A. Jlunun, JL.YO. Anex6epoBa. — M.: U3xa. Act-Ilpecc, 2010. — 512 c.

3. AxmetroB H.C. Xumusa.10-11 xn. YyeOHuk nmms o0mieoOpa3oBaTEIbHBIX

yueOHbix 3aBeneHuil. M3n. 8-e. / H.C. AxmeroB. — M.: «IIpocBemenue», 2014 —
255 c.
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2016 — 250 c.

Ba3bl 1aHHBIX, HH(POPMATMOHHO-CNIPABOYHbIE i IOUCKOBbIE CHCTEMBI:

bubruomexu

WWW.twirpx.com

www.chem.msu.su/rus/elibrary
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