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1. HEJIM 1 3AJIAYU TUCHUITJIMHBI
1.1. Ileau IUCUMIJIMHBI
CdopMupoBaTh y CTyIAEHTa MOJHYK CHCTEMY TMpEJICTaBJICHHH 00 oOmumx

KaueCTBEHHBIX M KOJUYECTBEHHBIX 3aKOHOMEPHOCTSX MPOTEKAHHS XUMHUYECKUX
IIPOIIECCOB U SIBJICHUN B PA3IMYHBIX (PU3UKO-XUMUIECKIX CUCTEMAaX, ONTUPAsCh IPU
9TOM Ha (PyHJIaMEHTAIbHBIC MMOJIOKEHUS OO0IIeH 1 (PU3NIECKON XUMHUH.

1.2. 3amadm ocBOeHHS AUCHHUILIHMHBI

3a7I0KUTh OCHOBBI Il MOHMMAaHUS XMMHYECKUX IPOLIECCOB IMPEBPALICHUS
BEIIECTB W CONPOBOXKIAIOIIUX UX (U3UYECKUX SABJICHUH, KOTOpble OYIyT
CIocoOCTBOBATH MPUHATHIO I'PaMOTHBIX, HAY4YHO 00O0CHOBaHHBIX
npo(hecCHOHANBHBIX PEIIEHU B O0JACTH CTPOUTENbHON TEXHOJOTHH, a TaKXKe
CIOCOOCTBOBATh BHEJPEHHUIO JOCTHKEHUN XUMUU MPU PEIICHUH 3TUX MPOOIIEM.

[TpuBUTH HaBBIKU OCMBICICHHOTO PELICHUS] KOHKPETHBIX XMMHUYECKUX 3a/ad,
HAYYUTh HAXOIUTh ONTHUMAJbHBIE PEIICHUS NPOPECCHOHANBHBIX 3a7ad, B TOM
YHClie C HUCIHOJb30BAaHUEM 3aKOHOB OOIIe M (PU3NUECKOW XMMHUU BEILECTB U
MaTepHaoB.

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OIIOII
JucuunnuHa «XuMUs» OTHOCUTCS K JUCHUILUIMHAM 0a30BOM yacTH Oyoka
bl.

3. HEPEYEHD IIVTAHUPYEMBbIX PE3YJIBTATOB OBYUEHMUJSI 11O
JTUCHUIIJINMHE

[Iponiecc m3ydeHus: MUCIMIUIMHBI « XUMUS» HAMpaBJIeH Ha (popMUpOBaHUE
CIEAYIOIMNX KOMIETEHIINM:

OIIK-1 - CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHEI
€CTECTBEHHOHAYYHBIX JUCHHUIUIMH B  NPOGECCHOHANBHOW  JIESITEIIbHOCTH,
NPUMEHATh  METOABl  MaTeMaTHYECKOro  aHajiu3a W MaTeMaTH4YeCKOIo
(KOMITBIOTEPHOTO) MOJCIUPOBAHUS, TEOPETHUYECKOTO U IKCIEPUMEHTATIHLHOIO
HCCJIEIOBAHHUS

OIIK-2 - crnocoOHOCTBIO BBISIBUTh €CTECTBEHHOHAYYHYHO CYIIHOCTH
npo0JieM, BOSHUKAIOUIUX B XOJIe MPO(PecCHOHaTBLHON JAeATEIbHOCTH, IPUBJIEYDL HX
JUISL PEIICHUsI COOTBETCTBYIONIMHI (hU3MKO-MaTEMAaTUUECKUH armapar

Pe3yabTarhl 00y4eHHs, XapaKTepU3yHOLIHe

KoMmnerenuus
c(hopMUPOBAHHOCTH KOMIIETEHIITUH

OIIK-1 3HaTh: OCHOBHI 001N U HU3UYECKON XUMUH,
TEPMOJIMHAMHYECKUE U KUHETHUECKHUE SIBICHUS,
COIPOBOKJAIOIINE XUMUUECKUE POLIECCHI,
XapaKTepHbIe MPH MOIYYECHUHU U HKCIUTyaTalluu
CTPOUTENBHBIX MAaTEPHAJIOB U KOHCTPYKLIUH,
(U3MKO-XMMHUYECKIE CBOICTBA BEIIECTB,
COCTABJISIIOIIMX OCHOBY CTPOHMTEJHHBIX MAaTEPHAIIOB

YMeTh: NPUMEHSTh MOJIYyYCHHbIE 3HAaHUS MO O0IIeH H




bu3HYecKO XMMUU NPU U3YUYEHUU APYTUX TUCUUTIIUH
U B CTPOUTEIHLHOMN MPAKTHKE.

Brnaners: HaBbIKaMU MPOBEICHUS] XUMHUECKOTO
IKCIIEPUMEHTA, CIIOCOOaMHU pacyera
TEPMOJMHAMHYECKUX U KHHETUYECKUX ITapaMeTPOB
XUMHUYECKHUX MPOIIECCOB U 0a30BBIMU CIIOCOOAMU
TEXHOXHUMHUYECKOTO KOHTPOJISI KaUYeCTBA CTPOUTETbHBIX
MaTepuajoB

OIIK-2

3HaTh: ICTOYHUKHU U CIIOCOOBI aHAIM3a I/IH(bOpMaIII/II/I,
BBIJICJICHUA €€ 0a30BbBIX COCTaBJIAIOIIUX JJIA PCHICHUS
IIOCTaBJICHHBIX 3aJady.

YMeTh: paccMaTpuBaTh pa3TUYHbIC BAPUAHTHI PEIICHUS
IOCTaBJIEHHBIX 33/1a4 C [IOMOIIBIO COOTBETCTBYIOIIETO
(bU3MKO-MaTEeMaTUYECKOTO anmapaTa

BJ'IaI[eTBZ CHUCTCMHBIMH IIOAXOA4aMH B OLICHKEC
ONITUMAJIBHOCTH X BOBMOKHBIX ITPAKTHYCCKHUX
HOCJIC,IICTBI/Iﬁ IMPUHUMACMBIX pGH_IGHI/Iﬁ 3aJa4H.

4.

OBBEM JJTUCIIUITJINHBI

OO01ast TpyA0€MKOCTh TUCHHUILINHBI « XUMHUSD) COCTABIISIET D 3.€.
Pacnipenenenue Tpy10€MKOCTH JUCLUIUIMHBI IO BUAAM 3aHATHN
ouyHasi popma oOyueHust

. Bcero [CemecTpbl

Buer yae6HO# paboThI HACOR 1
AyIUTOpPHBbIE 3aHATHS (BCET0) 72 72
B Tom uucie:
Jlexumm 36 36
JlaGopartopusie padotsl (JIP) 36 36
CamocTrosiTesibHasi paboTa 72 72
Yacel Ha KOHTPOJIb 36 36
Bu bl mpoMeKyTOYHOM aTTECTALMU - YK3aMEH + +
OO61ast TPy10€MKOCTb:
aKaJIEMUYECKUE YacChl 180 180
3a4.e. 5 5

5. COAEPKAHME JJUCHUILTAHBI (MOYJIST)

5.1 Copep:xanue

pa3ae/ioB AUCHUIIJINHBbI H pacnpeacJaceHmne

TPYAO0EMKOCTH 10 BUIAM 3aHATHIA

ouyHasi popma oOyueHust

Ne i/t

HaunmenoBanue TeMbl

JIab. Bcero,
Conepxanue pasjena Jlexny Sam. CPC ac

1

CrtpoeHue BelecTBa M
peaKImoHHAS
CIIOCOOHOCTH BEIIIECTB

KBaHTOBO-MeXaHHUYECKHE

NPEACTABICHUS] O CTPOEHUU aToMa.
JIBOMICTBEHHasi MPUPOJIA AJIEKTPOHA.
AtomHass  opbOurtans. KBaHTOBBIE




yucna. [lpuHOMOD ~ MUHHMaIbLHOU
sHepruu. IlpaBuino KieukoBckoro.
[Tpunmun 3anpera [laynu. IlpaBuno
I'ynna. ONEeKTPOHHBIE
KOH(HUTYypariMuaToOMOB ¥ HOHOB.
Ilepuonnueckuii 3aKOH 51
MeprUoauYEecKasl CUCTEMA 3JIEMEHTOB.
Ilepuonnueckue CBOMCTBA
3JIEMEHTOB. Pagnycel aTOMOB.
Oneprusa uoHuszanmu. CpoacTBo K
3JIEKTPOHY.
DIEKTPOOTPULIATENBHOCTb.
[Tepuoauueckoe U3MEHEHHE
KHCIIOTHO-OCHOBHBIX n
OKHCJIUTEIHLHO-BOCCTAHOBUTEIILHBIX
CBOMCTB BEIIECTB.

Xumundaeckass cBsa3b. KoBaneHTHas
CBsI3b. MeToJ BaJCHTHBIX CBS3CH.
OOMEHHBIN U TOHOPHO-AKIIETITOPHBINA
MEXAHU3M o0pa3oBaHUs
KOBAJIGHTHOW CBsi3H. [ mOpuam3anus
ATOMHBIX JJIEKTPOHHBIX OpOUTasei,
reoMeTpruyecKas CTpyKTypa MOJIEKYJI.
HNonnas  cBsa3b.  Merannuueckas
cBs13b. BogopoaHas cBsi3b.

CaoiicTBa 51 peakIOHHAs
CIIOCOOHOCTH BEIIECTB,
COCTABJISIOIINX OCHOBY
CTPOMUTEIHHBIX MAaTEPUAJIOB.

OCHOBBI XHMHYECKOIH

TEPMOIUHAMUKHA
KHMHCTHKU

n

Xumunyeckas TEpPMOJIUHAMUKA.
OCHOBHBIE TMOHATHS XHMHYECKOU
TEPMOAUHAMUKH. [Tapamerpsl
COCTOSIHHUSI. TepmoanHamMuueckue
GYHKIMM:  BHYTPEHHSISI  DHEPTUs,
SHTAJbIINUA, SHTpPOMHS,
1300apHO-U30TEPMUYECKUN
MOTEHIIHAL. Ileppoe u BTOpOE
HayaJia TepMOJIMHAMUKH.
OHepreTuka XHMHYECKHUX
npoiieccoB. 3akoH ['ecca u crneacTBus
U3 HEro. DHTANbINUU 00pa30BaHUsI.
TepMoXUMHUECKHE YPABHEHUS.
VYcioBust caMONPOU3BOIBHOTO
IIPOTEKAaHUs IPOLIECCOB B
W30JMPOBAHHBIX U
HEU30JIMPOBAHHBIX CUCTEMAX.
Xumuueckass KuHeTuka. CKOpOCTh
XUMHU4Yeckux peakiuil. [lonsrue 06
AKTHBHBIX  MOJIEKYJaX, OHEPruu
aKTHBAIUH, AKTUBUPOBAHHOM
KOMIUIEKCE. YpaBHeHUE AppeHuyca.
3aBUCHUMOCTb CKOpPOCTH PEAaKIHMHU OT
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KOHIEHTpAllMu U  TeMIepaTyphl.

3aKoH JENUCTBYIOLIUX Macc.
Kunernueckue  ypaBHeHMs — 1Jis
TOMOT€HHBIX M TE€TEpPOreHHBIX

nporeccoB. [lpaBuno Bant-I'odda.
Mertoasl peryiupoBaHus CKOPOCTH
peakuumii. Karanus. Karanuzaropsl u
KaTaJINTUYECKHEe CcUucTeMbl. Teopuu
karanu3a. KonebarenpHble peakiuu.
XUMHUYECKOE PABHOBECHE.
TepMoguHaMUYECKOE U
KHMHETHUYECKOE YCIOBHS COCTOSIHUS
paBHOBecus. KoHcTaHTa paBHOBeECHS.
Biustnue naMeHeHus: BHEUTHUX
YCJIIOBUM Ha MOJIOKEHHE
XUMHUYECKOro paBHOBecus. [IpuHnun
Jle [llaTenwse. Pa3oBoe paBHOBECHE.
3aKOHOMEPHOCTH XUMUYECKUX
IIPOLIECCOB COBPEMEHHBIX
TEXHOJIOTHI IIPOU3BOJICTBA
CTPOUTEIIbHBIX MATEPUAJIOB.

PacTtBopsI.
JlucriepcHbIe CUCTEMBI

OO01u1re mpeAcTaBIeHUsI O PacTBOpax.
I'mppatHas Tteopusi pactBopoB JI.M.
MenneneeBa. CriocoObl BBIPAKEHHS
KOHIIEHTPAIlUU PacTBOPOB: MaccoBas,
MOJISIpHAst JI0JIS, MOJISIpHAs,
MOJISITIbHAS! KOHLIEHTPALUs, MOJISIpHAS
KOHIICHTpaLUs HKBUBAJICHTOB.
BripakeHue 3akoHa 5SKBUBAJICHTOB
JUIS1 paCTBOPOB.

OO0mue cCBOMCTBA pacTBOPOB:
JIaBJICHUE T1apa pacTBOPOB, KUIICHUE
U KPUCTAJUTU3AIHs paCTBOPOB. 3aKOH
Paynsa. Kpuockonus,
s0ymmmockonusi. Ocmoc,
OCMOTHYECKOE JaBJIEHNE. 3aKOH
Bant-T'ododa.

PactBopbr  anektponuToB. Teopus
JNEKTPONUTUYECKON  AMCCOIMAINU
Appennyca. CreneHb M KOHCTaHTa
nuccouuanuu. Peakuuu B pacTBopax
ANEeKTpoauTOB. MOHHBIE paBHOBECHUS
U UX CMEIICHHUE.

DIEKTPONUTHYECKAs! JUCCOLHAITUS
BO/IbI. MIOHHOE MTpou3BeiICHNE BO/IBI.
Bonopoansiit nokazarens. MeToabl
onpexnenenus pH. pH-unaukaTopsl.
I'maponus coneii. Conu,
TUAPOJIU3YIOIINECS 110 AHUOHY, 1O
KaTHOHY, HETUAPOJIU3YIOIINECS COIH.
N3menenue pH cpeasl npu
rusiponuse. bydepHsie cuctemsl.
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JlucniepcHble CUCTEMBI, UX
KJaccu(uKaIus, METOABI MOTYyYCHHUS.
TepMmoguHamuyeckas
HEYCTOMYNBOCTb I€TEPOr€HHBIX
JUCTIEPCHBIX CUCTEM.
[loBEpXHOCTHBIE SIBIEHUS U
aacopOuus. Konnmounxeie pacTBOpHI.
Kunernueckas u arperaTuBHast
YCTONYMBOCTH KOJUTOMIHBIX CUCTEM.
Koarynsamus. Ceaumenranus.
CtpoutesnbHble MaTepUabl KakK
MCKYCCTBEHHBIE TUCIIEPCHbBIE
CUCTEMBI.

DNEKTPOXUMHUUECKHE |DIEKTPOXUMHUUECKHE CUCTEMBI.

MPOLECCHI DJIEKTPOAHBIN MOTEHIIHAI, MEXAHU3M
€ro BO3HMKHOBEHMS.  YPaBHEHHE
HepHcta. DneKTpOXUMHUYECKUN psif
HallpSOKEHUH  METaJUIOB. Tunsl
3JIEKTPOJIOB.
l'anpBannyeckue 3JIEMEHTHL.
N3mepenne 3IIEKTPOBIKYILIEH
CHUJIBI. [Tonspusanus "
nepeHanpsHKeHHe. XHUMHYECKUE
HMCTOYHHUKHU TOKa: MepBUYHBIE 10!l 12 | 30
rajbBaHUYECKUE 3JIEMEHTBHI,
AKKyMYJIATOPBI, TOIJIMBHBIE
3JIEMEHTBHI.
Koppo3sus METaJUIOB. Buast
KOpPPO3HUH. Mexanusm
AIIEKTPOXUMUYECKON KOppO3HH.
3ammTa METalIOB OT KOPPO3HH.
DNEKTPOIU3. IIponeccsl,
MPOTEKAIOIME TPHU  DIIEKTPOJIU3E
BOJHBIX PACTBOPOB 3JIEKTPOIUTOB.
3akonbl Dapajes.

[Tonumeps! u ONEMEHTBl OpPraHMYECKOM XUMHH.

OJINTOMEPHI [TonsiTne 0 MOJINMEpPax u
onmuroMepax.  OpraHudeckue U
HEOPraHWYECKHE MOJINMEPHI.
Metonsnl CHUHTE3a MOJINMEPOB:
MOJIMMEPU3ALUs, MOJUKOHICHCALINS.
XHUMHUYECKOE CTPOCHUE U CBOWCTBA
MOJIMMEPOB. Hectpykuus 4 12 20
[IOJIUMEPOB. buononumepst:
MOJINCAXAPUIBL, MIOJINU3O0TIPEHBI,
OemnKu.
CrpoutenbHple ~ MaTepuasbl  Ha
OCHOBE BBICOKOMOJIEKYJIIPHBIX
COCTUHEHUN. [Ipumenenue
MOJIMMEPOB  MPU  U3TOTOBIICHUU
OETOHOB.

XuMHu4ueckast XuMuueckas UICHTH(UKAIIS 4 12 18




uaeHTADUKAIIAS BEIIECTB. AHAJIUTUYECCKUN CHUTHAaJI.
OCHOBBI Ka4eCTBEHHOT'O u
KOJIMYECTBESHHOTO aHaJu3a.
KauecTBeHHBIE peaklMM Ha HOHBI.
Xumudeckue, PU3nKo-XUMUYECKUE U
duznyecKkue METOJbl aHaIM3a M HX
WCIIOJIb30BaHUE B COBPEMEHHBIX
CTPOUTENbHBIX TEXHOJIOTHSIX.

Hroro] 36 | 36 | 72 [ 144

5.2 llepeyeHb J1a60pPaTOPHBIX PadoOT
No Ne paznena
/I | JACIAILIIAHEL

HaunmenoBanme nabopatopHbix paboT

1. 1 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COCTMHEHUN

2. 2 Omnpenenenne TeroBbIX 3QPEKTOB XMMUIECKUX PEeaKITui

3 5 CKOpOCTh XMMHYECKHUX PEAKIHA 1 XHUMHUECKOE
paBHOBECHE

OO0u1me cBOICTBa paCTBOPOB U PABHOBECHS B BOJIHBIX
pacTBOpax dJIEKTPOIUTOB
I'eTeporeHHble qUCTIEPCHBIE CUCTEMBI

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pcaknuuun

DIIEKTPOXUMUYECKUE MTPOIIECCHI

CBoiicTBa OpraHU4YeCKUX BEUIECTB U
BBICOKOMOJICKYJISIPHBIX COSAMHEHUH (TIOJIMMEPOB)
KadecTBeHHBIN W KOJTWYECTBEHHBIM XUMHUYUCCKHUN aHAIIN3

Ol 00 (N o |o] &~
o 01 (] & W W

6. MIPUMEPHAS TEMATUKA KYPCOBbBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBercTBUM ¢ y4eOHBIM TUIAHOM OCBOCHHE JTUCIUIUIMHBI HE
IpeyCMaTPUBAET BBIIIOJIHEHHE KYypCOBOTO MPOEKTa (pabOThl) MM KOHTPOJIHHOM
paboThI.

7. OHEHOYHBIE MATEPUAJIbI J151 TPOBEJIEHUS
MMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI 1O
JANCIHUIIJINHE

7.1. Onucanue moka3zaresjieii 1 KpUTePUEB OLEHMBAHUS KOMIIETEHIIUI
HA Pa3jIM4YHbIX 3Tanax ux GopMHUPOBaHMS, ONTUCAHHE KA OLlEHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIero KOHTPOJISI 3HAHWW U MEKCECCMOHHOW aTTeCcTaluu
OLICHUBAIOTCS 1O CIEAYIOIIEH CUCTEME:

«aTTEeCTOBAHY;

«HE aTTECTOBAH).

PesyabTarsl 00y4yeHus,
Komme- XapaKTepu3ylouue Kpurtepunu

TeHI U c¢()OpMHPOBAHHOCTH OLlcHUBAHUSA
KOMIIeTeHIIUH

ATTeCcTOBaH He aTTecToBan




OIIK-1 3HaTb: OCHOBBI O0LIEH U Ortuer no naboparopusiM | Beinonnenue pador| Hesbimonnenue
(busnveckoit Xumuu, paboTam, Tect B CPOK, paboT B CPOK,
TEPMOJINHAMHYCCKHE U MIPEIYCMOTPEHHBIN | IPEAYCMOTPEHHBI
KHHETUICCKUE SIBIICHUS, B pabounx i B pabounx
COIIPOBOKIAOIITNE poTrpamMmMax poTrpamMMax
XUMHYECKHE MPOIIECCHI,

XapaKTepHBIE TPH TTOITyICHIH

1 9KCIDTyaTaluu

CTPOUTENILHBIX MATECPUAIIOB U

KOHCTPYKLUI,

(PUBMKO-XMMUYECKHUE

CBOICTBA BELIECTB,

COCTaBJISIOLINX OCHOBY

CTPOUTENBHBIX MaTepUaoB

YMmers: NpUMEHSTH |Perienne cTanaapTHBIX Beimonnenue pador| HesbinonHenue
NOJyYeHHbIE ~ 3HAHMS  I0|TPaKTHYECKHUX 3a/ad B CPOK, pabor B cpoK,
obmmeit 1 pu3nIecKoil XUMUU MPEeyCMOTPEHHBIH | MPeyCMOTPEHHBI
nmpu W3YYCHUH TIPYTUX B pabounx i B pabounx
JTUCTIUIUIAH U B CTPOUTEIBHON poTrpamMMax poTrpamMMax
TIPaKTHKE.

Brnaners: HaBbIKaM1 Pemenne npuxiaaHbIx Beimosaenue pabor| HeswimomHenue
MPOBEICHUS XUMHIECKOTO 3a/1a4 B KOHKPETHOM B CPOK, paboT B CPOK,
SKCIIEPUMEHTA, CITIOCO0aMi  |IpeMETHON 00JIacTH MIPEIYCMOTPEHHBIN | IPEAYCMOTPEHHBI
pacuera TepMOJMHAMUYECKUX B pabouux i B pabounx
Y KHHETUYCCKUX MMapaMeTPOB nporpaMMax nporpaMMax
XMMHUYECKHX MTPOIECCOB U

0a30BBIMH cHIOCOOAMHU

TEXHOXUMHYECKOTO KOHTPOJIS

Ka4yecTBa CTPOUTEIILHBIX

MaTepHAaJIOB

OIIK-2 3HaTh: HICTOYHUKH M c11ocoObl |OTyeT 1o 1adopaTopHsiM | Brimonnenne pabor| Hesbinonnenne
aHanm3a uHGopMaIy, paboTam, TecT B CPOK, paboT B CPOK,
BBIJICJICHUS €€ 0a30BBIX MIPEIYCMOTPEHHBIN | IPEAYCMOTPEHHBI
COCTABIISIONIUX ISl PEIICHUS B pabounx i B paboumnx
MIOCTABJICHHBIX 3aJad. poTpamMMax poTpamMMax
YMmeTs: paccMartpuBath|Penienre cranaapTHBIX Beimosaenue pabor| HeswimomHenue
pa3InJIHbIe BapHAaHTHI |IPAaKTHYECKUX 3a7a4 B CPOK, paboT B CPOK,
pemeHns MTOCTaBICHHBIX MIPEIYCMOTPEHHBIN | IPEAYCMOTPEHHBI
3a/1a4 c MTOMOIIBIO B pabounx i B paboumnx
COOTBETCTBYIOIIETO nporpaMMax nporpaMMax
(pU3MKO-MaTEMaTHYECKOTO
amnrmapara
Bnanets: cucteMHBIMH Perenue npukia HpIx Beimonnenue pador| HesbinonHenue
MOAXOAaMH B OLICHKE 3aJa4 B KOHKPETHOM B CPOK, paboT B cpoK,
ONTHMAJILHOCTH U HpeMETHON 00IacTH NIPEAYCMOTPEHHBIH | IPeyCMOTPEHHBI
BO3MOJKHBIX IPAKTHYECKUX B pabouux i B pabounx
MOCIIEACTBUNA NPUHIMAEMBIX poTrpamMMax poTrpamMMax

pelIeHni 3a1a4n.

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I

Pe3ynbTaThl MpOMeKyTOYHOTO KOHTPOJISl 3HAHHM OLIEHUBAIOTCS B 1 cemecTpe
JU1s OUHOM (POpMBI 00YUEHHUSI IO YeThIpeX0alIbHON CUCTEME:

KOTIIMYHOY;

«XOPOIIIOY;

«yIOBIETBOPUTEILHOY;

«HEYIOBJICTBOPUTEIILHOY.

Pe3yabTaThl 00yueHus,
XapaKTepu3ylouue
c¢(hopMHPOBAHHOCTH

KOMIETEHIIHU

Komne-
TEeHIUs

Kpurepuu

YaosBJ.
OLleHUBAHMUS

OT1au4HO Xopomo Heynosa.




OIIK-1 [3HaTh: ocHOBBI OOWIEH 1 |OTYeT Mo Brinonnenu | Beimonnenue | Boinonnenue B tecre
(bu3nYecKoi XUMUH, nabpatopHbIM | e Tecra Ha | Tecta Ha 80- | Tecta Ha 70- | menee 70%
TepMOAMHAMHYCCKHE U [pabortam, Tect | 90- 100% 90% 80% MIPaBUIIBHBIX
KWHETHYCCKUE SIBIICHHUSA, OTBETOB
COTIPOBOXKJAIOIIINE
XAMHWYIECKHE TIPOIIECCHI,

XapakTepHBIE IPH
MTONYICHUN 1
IKCILTyaTaIlUH
CTPOUTEIBHBIX
MaTepHUaJoB U
KOHCTPYKLUH,
(U3UKO-XUMHUICCKHE
CBOMCTBA BEIIECTB,
COCTaBIIAIONINX OCHOBY
CTPOMTEIBHBIX
MaTepHaJIOB
YmeTs: MpUMEHSITH | Pemenue 3amaun IIponemoncr | [IpoxemoncTp | 3amauu He
MOJyYCHHBIE 3HAHUS I10|CTaHIapTHBIX peIIeHBI B p upoBaH UpOBaH peTIeHBI
obmelt W  (PU3UIECKON |TPaKTHIESCKUX TTOJTHOM BEpPHBIN X0JI | BEpHBIN X0
XAMHAW TIpH  W3YyYeHUH [3a1ad o0BeMe U pemeHus pereHus B
IPYTHX JUCHUIUIMH H B MOJyYCHBI | BCeX, HO HE | OOJIBIIMHCTBE
CTPOUTEBHON MPAKTHUKE. BCPHBIC MOJTyYCH 3amau
OTBETHl  |BEPHBII OTBET

BO BCEX

3aadax
Buagets: HaBbIKaMu Pewenue 3anaun IIponemoncr | Ilpoaemonctp | 3amauu He
MPOBEACHUS XUMHUYCCKOTO | TPHUKIIATHBIX pEIICHBI B P UpoBaH UpOBaH peIIeHBI
JKCIIEPUMEHTA, 3ama4d B MOJTHOM BEPHBIH X0 | BEpHBIN X0
crocobamu pacyera KOHKPETHOU obbeme u penieHus pelieHus B
TePMOAWHAMHYECKIX I |IPeIMETHOM MONYyYCHBI | BcexX, HO HE | OONBIIMHCTBE
KHHETHYECKIX obmacti BEPHBIC MOJTyYCH 3amaq
apaMeTPOB XMMHUYECKIX OTBETHl  |BEpHBIA OTBET
MIPOIIECCOB B 0a30BBIMH BO BCEX
criocobamu 3amagyax
TEXHOXUMHUYECKOTO
KOHTPOJIS KauecTBa
CTPOUTEIBHBIX
MaTepHUaiOB

OIIK-2  [3HaTh: UCTOYHHUKH U Oruer no Brinonnenu | Beimonuenue | Boinonxnenue B tecre
CHocoObI aHaIHM3a nabpatopHbIM | e TecraHa | Tecta Ha 80- | Tecta Ha 70- | menee 70%
nHdopmanuy, BelaeeHus [padoram, tect | 90- 100% 90% 80% MIPAaBUIIBHBIX
ee 0a30BBIX OTBETOB
COCTaBJIIOIIUX IS
PEIICHNS IOCTaBICHHBIX
3am1ad.

Ymerb:  paccmatpuBaTh|Pemenue 3amaun IIponemoncr | [IpoxemoncTp | 3amadu He
pa3NIuYHEIC BapHAaHTHI | CTAHAAPTHBIX peIIeHBI B p upoBaH UpOBaH peTIeHBI
pemICHUsT TOCTaBJICHHBIX [IPAKTHYECKIX TIOJTHOM BEPHBIHA X0 | BEpHBIN X0
3ama4 c ITOMOIIBIO [3a1a1 o0BeMe U pemeHus pereHus B
COOTBETCTBYIOLIETO MOJyYCHBI | BCeX, HO HE | OOJIBIIMHCTBE
(U3NKO-MaTEMaTHUCCKOT BCPHBIC MOJTyYCH 3amau
0 ammapara OTBETHl  |BEPHBII OTBET

BO BCEX

3aadax
Bnagets: cucreMHbIMU Pewenue 3anaun IIponemoncr | Ilpoaemonctp | 3anauu He
MOJIX0/IaMH B OIICHKE TPUKJIATHBIX pEIICHBI B P UpoBaH UpOBaH peIIeHBI
ONTUMAIIEHOCTH H 3ama4d B MOJTHOM BEPHBIH X0 | BEpHBIN X0
BO3MOKHBIX KOHKpPETHOH o0BeMe U pemeHus pereHus B
MIPAKTHIECKUX MPEIMETHON MONyYEHBI | BcexX, HO HE | OONBIIMHCTBE
MTOCTIEICTBHIA obmacti BEPHBIC MOJTyYCH 3amaq
MIPUHUMAEMBIX PEIICHUIN OTBETHl  |BEpHBIN OTBET




3aJa4yu. BO BCEX
3agadyax

7.2 TlpumepHblii mNepeYeHb OLEHOYHBIX CpPeACTB  (THIOBbIE
KOHTPOJIbHBbIE 3aJaHUsl WJIM MHbIE MAaTepHaJibl, HeOOXOAUMBIE IJIsl OLEHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA I€ATEILHOCTH)

7.2.1 llpuMepHBbIii NepevyeHb 3aJaHMII /151 IOATOTOBKH K TeCTUPOBAHUIO
1. [Tonydenue aneTaTHOro MIeaKa U3 IEUTI0I03bl BO3MOXKHO OJIarofapsi HAJIUYHIO B

HEWH ...
O onokcuaHbIX pparMeHTOB O THAPOKCHIBHBIX TPYIIM

O  METWJIEHOBBIX IPYIIII O uMKIMYecKuX pparMeHTOB

2. O6beM pacTBOpa XJIOpHUIa KaJIbIUS ¢ MOJIIpHON KoHIeHTparuei 0,1 Momb/,
HEO0OXOAUMBIN JUTsl ocaxaeHus: kapooHaT-noHoB u3 200 M pacTBopa kapOoHaTa
KaJius ¢ MOJISIpHOM KoHUeHTparueit 0,15 Moib/i, paBeH  MUJUTHIIATPaM.

O 200 O 100

O 150 O 300
3. Kucnble conmu 06pa3yroTcs B peakiusix, CXeMbl KOTOPBIX UMEIOT BH ...
o Zn(OH), + HCI o KOH + H,S0,

o CaCO3+H,0+ CO, o 2KOH + H,;S0,

4. B COOTBETCTBUU C TEPMOXUMUYECKUM YPABHEHUEM

FeO(tg) + Hy (1) = Fe(yg) + H,O(1), A, H® = 23k]Ix

U1t momydenust 560 T kene3a HeoOX0aMMO 3aTpaTuTh KJ[k Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBanuu OETKOB B BOJAHBIX PACTBOpaxX KUCIOT U IIeJIoueit

MMPOUCXOIHUT HUX ...

O BbICaMBaHuUE O okucieHue

O koHpgeHcalus O  ruapoans

6. it KaueCTBEHHOTO OOHAPYXEHHS KapOOHAT-NOHA UCIIOJIb3YETCSl PacTBOP

O cpenneilt conu O CuIBHOrO OCHOBAHUS
O opraHMyYecKoro MHJIUKATOpa O  CHIBHOUW KHCIIOTHI

7. Ha BHemIHEM SHEPTreTUYECKOM YPOBHE aToMa 3JIEMEHTa, 00pa3yIomero
BbICIINI ruapokcu] coctaBa HOO3 - conepKuTcs  3JIEKTPOHOB.

O 6 o 7

O 5 o 4

8. ITpu paboTe ranbBaHUYECKOTO IEMEHTA, COCTOSIIIETO U3 CEPEOPSIHOTO U
MEJIHOTO 3JIEKTPOJ0B, NOrpykeHHbIX B 0,01 M pacTBOpBI X HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu”*/Cu)= 0,34 B), Ha KaTo/e MPOTEKAET PEaKIIH,
YPaBHEHHUE KOTOPOU UMEET BHU/L...



O Cu*+2&=Cu° O Ag°-&=Ag+
O Ag+e=Ag° O Cu°®-2&=Cu’+
9. PeaKHHCﬁ MMOJIUMMCEPHU3alIU MOKHO ITOJIYYUThb BCIICCTBO, HA3BAHUE KOTOPOT'O

O nepJioH O aHTpOH
O mnaiinon O reduon

10. CBeueHne aToMOB, MOJIEKYJ MJIM APYTUX YACTHUL, BO3HUKAIOIIEE ITPU
3IIEKTPOHHBIX NIEPEX0/IaX U3 BO30YKICHHOT'O COCTOSIHUS B OCHOBHOE, HAa3bIBAETCH. ..

O smuccueit O penakcauuen

O JIIOMUHECHECHIIMEH O doromerpueit

11. Atomel yriepoaa B mosiekyie C,Hy HaxoasTcst B COCTOSIHUUA -
rUOpUIN3aALIUN

O sp° O sp

O sp* O sp’

12. JIsi cMeleHust paBHOBECHUS B CUCTEME

Ha(r) + S(18)=H2S(r), AH® = -2 1k

B CTOPOHY 00pa30BaHMsI CEPOBOAOPO]Ia HEOOXOAUMO ..

O NOHM3UTH AABJICHUE O noBBICHUTH JaBIIECHUE

O  BBeCTH KaTtammsarop O [OHU3WUTH TEeMIeparypy

13. B xauecTBe HU3KOMOJICKYJIIPHOT'O BEIIECTBA B PEAKIIUASX TOJTMKOHICHCAITUN
garie BCcero oopasyercs ...

O HyS O Hy0
0O CO, O NacCl
14. BemecTBo, M3MEHAIOIIEE CBOIO OKPACKY B 3aBUCUMOCTU OT pH cpebl
Ha3bIBACTCA ...
O kpacurenem O  BIEKTPOJIUTOM
O peareHTom O uUMHAMKATOPOM
15. Ins mpurotosnenus 2 1 0,1 M pactBopa NaOH tpebyercst 1
TUAPOKCH]IA HATPUS
O 40 O 4
O 16 O 8

16. [lns moBeIIEHUS TEMIIEPATYpbl KUMeHUs pacTBopa Ha 1,04°C
(Enz0 = 0,52rpaa.kr/Moib) He00X0IUMMO, YTOOBI KOHIICHTPAIIHS

PacTBOPEHHOTO B HEM HERJIEKTPOJIUTA COCTABIISLIA MOJIB/KT.
O 2 O 0,2
O 0,1 01

17. Koapuument nepen MoaeKynoil BOCCTAaHOBUTENS B yPaBHEHUU PEaKIINU
K,Cr,07 + NaNO, + H,SO, = Cr,(SO,)3 + NaNO; + K,SO, + H,0 paBen
O 3 O 2

O 1 O 4



18. ITpoaykTaMu, BBIAEIAIOIMIMMUICS HA HHEPTHBIX 3JIEKTPOIAX IIPH JIEKTPOJIN3E
BOJHOTO pacTBopa cyib(hara HaTpus, ABISIOTCS ...

O NauoO, O NauSO,

O HyuoO, O H,uS

19. ITpu oMoy JJakKMyca MOKHO Pa3JIMYUTh PacCTBOPHI COJIEH
O FeCl, u A1Br3 O Na,SO, wu NaCl
O NaClu Na,SO3 O K,SO, u CaBr,

20. Ecnu yBenuuuTh naBiieHue B 10 pas, To CKOpOCTh MPSMOM peaKkiuu
H, (r) + Br; (r) = 2HBr(r), npu ycioBuu ee 3J1€MEHTApHOCTH, YBEITUYUTCS B

___pas.
O 5 O 20 O 50 O 100
7.2.2 IllpuMepHbIii IepeyeHb 3a1aHUl IS pellieHus] CTAHIAPTHBIX 3a71a4
Tema 1. OcHOBHBIE CTEXMOMETPUYECKHE 3aKOHbI
U pacyeTsl 10 YPABHEHUSM peaKiuii

3apauva. BsaumopnelicTBHE aMOMHHHMSL C PAacTBOPOM COJISTHOM KHCIIOTBI
IIPOTEKACT 10 CIACAYIOIIEH PEaKIIUN:

B peakuuu ywactByror 2,7 kr amoMuHus. Paccuuraiite 06beM BoJopona,
BBIJICJIMBILIETOCS B XO€ PEAKLINH, TPOTEKAIOIIEH PU HOPMAIbHBIX YCIOBUSX, a TaK
xe mnpu temneparype 28 °C u masnenuu 102 klla; aGCONIOTHYIO IUIOTHOCTH
BOJIOPOJIa U MJIOTHOCTh BOJOPOJA MO BO3yXY; Maccy 0Opa3oBaBIIETOCs XJIOpHIA
AIFOMHUHUS 1 MAaCCOBYIO JI0JIFO AIIFOMUHHUS B HEM.

Pemenne. Peakiyst mpoTekaeT 1o ypaBHEHUIO

2Al + 6HCI — 2AICIl; + 3H; 1.

B BUAC Ta6J'H/II_II)I npeacraBuM MOJIAPHBIC MACChI, KOJUYCCTBO MOJIb U
COOTBCTCTBYIOIIMEC MM MACChl YYACTBYIOIINX B PCAKIIMN BCUICCTB.

Al AICl; H,
M, r/mons | 27 |27 +3-35,5=133,5 | 2
v, MOJIb 2 2 3
m=Mv, T | 54 267 6

UroObl HATH 00BEM BOAOPOJA, BBIACITUBIIETOCS B PEAKIUH MPH HOPMAaJBHBIX
YCIIOBUSIX, COCTABHM IPOTIOPIINIO:

54 r Al BeigenstroT u3 KucioTsl (22,4-3) 1 Bogopoa (1o ypaBHEHUIO PEaKIUH )
2700 1 Al BeIIEISIOT M3 KUCIOTHI V, J1 BOAopo/a (10 YCAOBHIO 3aa4n);

2700-22,4-3
54
Jlnist yCIIOBHM, OTIMYHBIX OT HOPMAIBHBIX, 00BEM Tra3a PacCUUTAEM IIO
ypaBHeHwHO (1.4):

Vy = —3360 1.

_v-R-T _3360-831-(273+28) _

Vx="p 22,4-102

3678,4 1,



i 1o ¢popmyre (1.3):

V. = Po Vo T :101- 3360 - (273+28)
X p 273-102
AOCOIOTHYIO TJIOTHOCTh BOIOpOAa paccuntaeM o dopmyie (1.6):
Muy 2
PR =7V, 224
OTHOCHTEBHYIO TUNIOTHOCTH BOJIOPO/Ia TI0 BO3AYXY paccuutaeM no ¢popmyie (1.8):
6030 _ M(HZ) :i
(Hp) M (4050) 29
Maccy o6pa3oBaBiierocs B peaklUUd XJIOpPHAA JKeJe3a PacCUuuTaeM IIo
YPaBHEHHUIO PEaKIuu, COCTABUB MPOMOPIIHUIO:

=3678,4 1.

=0,09 r/m.

D =0,07.

2700 r Al obpasyior mA|(:|3

54r Al o6pasytor 267 r AlCl;;

2700-267
m =——=13350r.
AICI, 54

MaccoByto goio keie3a B AlCl; paccunraeM, HCXOAs COOTBETCTBEHHO M3
ATOMHBIX U MOJISIPHBIX MacC aTOMOB Y MOJIEKYJI:
133,5 r AICI; cocrasmsaror 100 %
27r Al cocTtaBisAloT  x %;
27-100
X =

133,5
Tema 2. Knaccbl HeOpraHm4ecKux coeIHHeHuil

=20,22 %.

3anaua 1. Kakue u3 nepeyncieHHbIX HU)KE BEIIECTB SIBISIOTCS OKCHIAMMU:
H,CO3;, BeO, K,0, SO,, Mg(NO3),? Vkaxkure uXx cBOHCTBa (OCHOBHBIE,
KHUCIIOTHBIE, amdoTepHble). Hamummre ypaBHEHUs peakiui, JO0Ka3bIBAIOIINX
XapakTep OKCUJIOB.

Pemenne. B Hamiem npumMepe KUCIOTHBIM OKCHAOM siBIsieTcs okcup SO,.
[Ipn B3auMOAEWCTBUU C BOJOW OH 00pa3yeT CEepHUCTYIO Kucioty H,SO3, ¢
OCHOBAHUSIMU U OCHOBHBIMU OKCHJIAMHU — €€ COJIH:

SO, + H>0 — H,>SO0;;

SO, + 2LIOH — Li,SO; + H,0:;

802 + Na20 — NazSOg.

Okcung K,;O  mposiBIsieT OCHOBHBIE CBOMCTBA, PACTBOPSIETCS B BOJE C
oOpa3oBaHMeM OCHOBaHUA. B3auMoaeicTByeT ¢ KHCIOTaMH W KUCIOTHBIMU
OKCHJaMU ¢ 00pa30BaHUEM COJIEN B COOTBETCTBUU CO CIEIYIOUIUMU PEAKIIUSIMHU:

KZO + H,O — 2KOH,

KZO + COZ — K2C03.

BeO — amdorepusiii okcua, HEPACTBOPUMBIN B Boje. EMy cOOTBETCTByeT
TUAPOKCHU/I, MPOSIBIISIOMINM KUCIOTHBIE cBolicTBa (H,BeO, — k1ucnoTa) 1 OCHOBHbBIE



cBorictBa (Be(OH), — ocHoBanme). AM(OTEepHBIE OKCHIIBI B3aMMOJICHCTBYIOT C
KHCJIOTAMM M WIEJIOYaMH, a TAKKE€ C KUCJIOTHBIMM M OCHOBHBIMHU OKCHUIAMU C
0o0pa3oBaHHEM COJIeH:

BeO + 2HClI — BeCIZ + H,0,

BeO + CO, — BeCOs;

BeO + 2NaOH — Na,BeO, + H,0;

BeO + K,O0 — K,BeO,.

3agaua 2. CocTaBpTe€ ypaBHEHHUS DPEAKIUN TMOJYYCHHS BCEX BO3MOXKHBIX
coJiel Mpy B3aUMOACUCTBUM THAPOKCUAA Oapus U CepHUCTOM KucIoThl. HazoBute
MTOJTyYEHHBIE COJIU.

Pemenne.

Ba(OH), + H,SO3; — 2H,0 + BaSO3; - cynbdut Oapusi.

[Ipu HemoctaTouHOM [isi OOpa3OBaHUA CpeIHEH COJM KOJUYECTBE
OCHOBAHHS MOJIy4aeTCsl KUCHask COJb:

Ba(OH), + 2 H,SO3; — 2H,0 + Ba(HSO3), — ruapocynbput dapus.

Jlist mpeBpallleHusi KHUCIONM COJMM B CPEIHIOK HE00XOauMO J00aBUTH
OCHOBAaHHE:

Ba(HCOg)g + Ba(OI‘DZ — 2BaCO; + 2H,0.

[Ipu HemocTaTouHOM 71l OOpa30BaHUs CPEAHEN COJIM KOJMYECTBE KUCIIOTHI
MOJIy4aeTCsl OCHOBHAS COJIb:

2Ba(OH), + H,SO3 —2H,0 + (BaOH),SO3— runpokcocyabhuT 6apusi.

HeoOxoaumMo TOMHHTH, YTO MPABUIBHOCTH COCTABJICHHS XHUMHYECKOU
dbopMyBl TIPOBEPSIETCSI MO PABEHCTBY BAJCHTHOCTH (CTEMEHW OKHCIICHUS)
OCHOBHOI'O UM KHMCJIOTHOTO OCTAaTKOB. BaJIeHTHOCTP OCHOBHOTO OCTaTKa
ONPENEISAETCS YUCIOM 3AMEWeHHbIX 2UOPOKCO2PYNN B MOJIEKYJIE OCHOBAHMS Ha
KHUCJIOTHBIA OCTaTOK; BaJIEGHTHOCTh (CTENEHb OKHUCJIEHUS) KUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEUeHHbIX amoMo8 BOJOPOAA B MOJEKYJE KHCIOTBI Ha OCHOBHOU
OCTaTOK.

3apaya 3. I[lpuBenuTe ypaBHEHHE pEaKUUU MOJYYEHHUS THUIPOKCUIA
amomunus. OnpenenuTe ero cBoMcTBa (nmpupoay). Hanuimure ypaBHeHuUs peakui,
JIOKA3bIBAIOIIHNE UX.

Pemienne. ['mIpokcu amtOMUHUSL HEJNb3Sl MOJYYUTh HENOCPEICTBEHHBIM
B3aMMOJICHCTBUEM OKCHJA AJTIOMHHHS C BOJIOHM, T.K. OKCUJ HE PaCTBOPUM B BOJE,
MIO3TOMY €0 MOXHO MOJYYUTh CICAYIOIUIUM MyTEM:

AlI(NO3); + 3NaOH — Al(OH); + 3NaNOs.

['uppokcun amoMuHug — oOnagaeT aM(OTEpHBIMH  CBOMCTBaMH, T.€.
JBOMCTBEHHOM NPUPOJOM, CIIEIOBATEIBHO, MOXKET B3aMMOJIEUCTBOBATH KaK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMHM OKCHJIaMHU, TUJIPOKCUIAMH.

Peakuun, nmoareepxaaronme KUCIOTHBIE CBOMCTBA TUAPOKCHIA!

Al(OH); (HAIO,) + KOH — KAIO; + 2H,0;

ZAI(OI‘I)g (HAIOZ) + BaO — B(l(AIOg)Z + 3H20
Peakuun, moaTBepKaar0IIe OCHOBHBIE CBOMCTBA THIPOKCHIA:

ZAI(OI‘I)g + 3H2C03 - Alz(C03)3 + 6H50;

ZAI(OI‘I)g + 3803 — AIZ(SO4)3 =+ 6H20



Tema 3. JHepreTuka ¥ HANPABJIEHHOCTh XMMUYECKHX MPOLECCOB

3amanue 1. Paccuuraiite TemoBol AS(PGEKT XUMHUUECKOM peakiuw,
npoTeKaroued B CTAaHJAPTHBIX  M300apHO-U30TEPMHUYECKUX YCIOBHSX, [0
YPaBHEHUIO:

CH4(2) + COZ(Z) — ZCO(Z) + 2H2(2), €CJin
AH'CH, = —74,8 xJI>x/MO0Ib; AH’CO, = —394,0 x/I>x/M0b;
AH’CO =—1 10,5 xJI>x/MOIIb; AHYH, =0 K J[>K/MOIb.
VYkaxuTe, Kakasg 3TO peakius 3K30- WM SHAoTepMHuueckas. Kakoe koinyecTBo
TEIUIOTHI OyJeT 3aTpadeHo Ha noxyderue 30 kr Bogopoaa?

Pemenne. TerioBoii 3deKT XuMmueckoil peakimn AH°, mpoTexaomei B
CTaHIAPTHBIX HN300apHO-U30TEPMUUYECKUX YCIOBHUSX, PACCUUTAEM, IOJIb3YAChH
caenctBueM 3akoHa ['ecca (3.1):

AH0= P V'AfHOnpoc).peaK -2 V'AfHoucx.e-e;
AHO = (Z'AfHOCO(Z) + Z'AfHOHZ(Z)) - (AfHOCH4(2) + AfHOCOZ(Z)).
AH’=2- (-110,5)+2- 0 — (- 74,8 —394,0) = 247,8 xJIx.
Tax kak AH° > 0, T0 IpoLecc sHdomepMusecKui.

W3 ypaBHEHMS peakLUHU CIEYET, 4TO IS MOTydeHus 2 Moseit (v1) umu 4 r(m
= v - M) Bomopona tpebyercs 3arparuth 247,8 k[ Termnorel. Eciu B pesynbrate
mpoiiecca  oOpa3yercsi WHOE KOJIMYeCTBO BemecTBa (Vz), TO  TEIUIOTY
paccunTbiBaeM 110 opmyine  AH = v -AH°/ v,

v, = m/M, v, = 30:10%2 = 15.10° monei,
AH = 15-10%- 247,8/2 = 1,8585-10° k J[>x.

3agauya 2. B03MOXHO 1M CaMONPOM3BOJIbHOE B3aUMOJIEHCTBUE KapOoHaTa

KaJIbLIUS U OKCHJIa KPEMHUSI, MPOTEKAIOIee M0 YPABHEHUIO
CaC03(Kp)+ SiOQ(Kp) — CaSi03(Kp) =+ COQ(Z)
B CTAHJAPTHBIX N300apHO-U30TEPMUUECKHUX YCIOBUSIX?

Pemenne. KpurepueM caMoOnmpou3BOJIBHOIO MPOTEKAaHUS TMpolecca B
3aKpBITOM CHUCTEME B HM300apHO-U30TEPMUUYECKUX YCIOBHUSAX SBIAETCA YOBLIb
sueprun I'n66ca. Paccuntaem m3menenue sueprun ['m66ca  AG° B xoze nanHoi
peakiu, Bocronb3oBaBmuch ypasuenmem AG’ = AH - T-AS° Bemmumny
U3MEHEHUS SHTAIBIIUU PEAKIIMH PACCUUTAEM 110 YPAaBHEHHUIO:

AH=(A{H° CO,,.) + AH® CaSiOs,,)) — (AtH° SiOyup) + AtH® CaCOsy)).
OuTanbenuu 00pa3oBaHMs BCEX YUACTHUKOB peakinu OepeM U3 TabIuIbl
CTaHAAPTHBIX (PUZUKO-XUMUYECKUX BEJIUYHH .
AtH’CO,,.) = -393,5 kJlx/Moinb; AiH’ CaCOsy) = —1206,0 kJIK/MOIB;
A+H®Si054,) = —859,3 kJlx/Monb; A{H°CaSiOs, )= —1584, 1k [5K/MOIIb.
[TopcTaBuB 3HaUEHHUS B YpaBHEHHUE, TIOJIYYUM
AH® =-363,5-1584,1 - (-859,3 — 1206,0) = 87,7 kJIx.

BbrupciuM  m3MeHenne sHrpormn AS’mus  peakumm, mpoTekaromeil B

CTaHJIAPTHBIX YCIOBUAX, UCIIOIL3Ys TaOMUUYHbIe JaHHbIE (Ta0i1.3.1).

s° CaCOgzp)= 92,9 Ix/monpK; s° S10,p) = 42,1 Ik /mMonbK;
S° CO,.) =231,5x/monsK; $°CaSiOs,) = 82,0
Jx/Monb-K.

ASO = Xv- Sonpoa -2Xv: SOucx.e-m



AS° =S°CO,,, + S° CaSiOs,) — S°Si0,4,) — S’ CaC0sy),
AS°=82,0+231,6 -92,9-42,1=178,6 Jix/K wm AS° = 0,179 xJx/K.
Paccuntaem AGO, BOCIOJIL30BABIINCH HANICHHBIMU 3HAYECHUSIMU AHO )51 ASO:
AG°=87,7 — 298 - 0,179 = +34,36 kJIx.
[TockoJsbky AGY > 0, TO [JaHHBIM TMPOLECC B CTAHAAPTHBIX YCIOBUSX
CaMOIIPOU3BOJIBHO IIPOTCKATb HE MOXKCT.

Tema 4. Xumudeckasi KHHETHKA U PABHOBecHe

3agmauya 1. PaccuuTaiite, BO CKOJBKO pa3 MU3MEHHUTCS CKOPOCTb PEAKLUU
oOpa3zoBanus okcuaa cepsl (VI), mporekaromieii o ypaBHEHHUIO
250, + Oy — 2503,
a) pY yBEJIMYEHUH KOHLIEHTpauuu okcuaa cepsl (1V) B 2 pasa;
0) npu yBEJIMYEHUH BHEIIHETO JaBJIE€HUA B 3 pasa.
Pemenne. KuHeTnueckoe ypaBHEHHE pPEAKLUH, COIVIACHO 3aKOHY
JNEHCTBYIOLIMX MAacC, HMEET BUI:

2
v=Kk-C . C
so, Oz
a) 3alUIIeM KHHETHYECKOE YpaBHEHHE IpU KoHIeHTpanuun SO, B aBa pasza
0O0JIBIIIE UCXOTHOM:

l).’=k'(2CSQ2 )? -Co, =4-k-(Cso, )? -Co. .
3areM HaxOJUM OTHOIIIEHHE CKOPOCTEMH ImpoIiecca:
v B 4‘k‘(CSC)2)2‘CC)2 _

() K-(Cso,)* Co,

Taxum oOpazom, npu yBenuueHuu KoHueHTpauuun SO, B 2 pa3a CKOPOCTb
peakiu Bo3pocia B 4 pasa;

0) B JaHHOW peaKUuyu BCE BEUIECTBA HAXOAATCS B ra3000pa3HOM COCTOSHUM,
MO3TOMY TPH YBEJIMUYEHUH JaBJICHUS HAJl CUCTEMOH B 3 pa3a 00beM yMEHBIIUTCS B
TPU Ppa3a, a KOHUEHTpAUUs KaXJ0ro U3 Pearupyrolux BeIIEeCTB, CIE€I0BATEIbHO,
yBenuuuTes B 3 pa3a. Torga KUHETUYECKOE YPaBHEHHUE 3alIULIEM:

v’=k-(3Csp, )?-3Co, = 27-k-(Cso, )?*-Co, .

o' 27-K-(cs0,)* Co,
CaenoBareiabHO, ~— 2 =21.
v k-(cso,)"Co,
Takum oOpa3om, Npu YBEIMYEHHUU JABJIECHHUS B 3 pa3a CKOPOCTb PEAKLUU
yBEIUYUTCS B 27 pas.
3apava 2. OKuCIIEHHE cephl MPOTEKAET IO YPABHEHUIO
St + Oz — SOz
Kak u3MeHHUTCsI CKOPOCTh ATON PEaKIMK NMPU YBEITMUYECHUN PEAKIIHOHHOTO 00bEMA B
3 paza?
Pemienne. B ciydyae reTeporeHHbIX peakuyid B ypaBHEHUE 3aKOHA JEHCTBUS
MaccC BXOJIAT KOHIIEHTPAIMK BEIIECTB, HAXOAAIIUXCS B Ta30BOil (ha3e uim pacTBope.




KuHeTn4eckoe ypaBHEHHE A1l  T€TEPOreHHOM peakiiuu 00pa3oBaHuUs OKCH/IA CEPbI
710 U3MEHCHUSI JTaBJICHUS UMEET BUI:
v=Kk-co,,

nocJie yBeJIM4eHnr 00bEMa B 3 pa3a KOHIIEHTpAIHsI KUCIOPO1a YMEHBIIUTCS TaKKe

, 1
B 3 paza: U=k°§'COZ :

v’ 1 k-Co, 1
CraenoBaTteibHO, o 3 k- Co, 3
Taxum o0Opa3om, mpu yBenIudeHHH 00bEMa PEaKLMOHHOTO cocya B 3 pasa
CKOPOCTh pEaKIMM YMEHBIIUTCA B 3 pasa.
3agaua 3. Bo ckoJIbKO pa3 BO3pacTeT CKOPOCTh PEAKIMH, €CJIA TeMIIepaTypa
yBeanuntces Ha 40 °C? TemneparypHbliii Ko3pPUIMEHT peakIMy paBeH 2.
Pemenne. CornacHo ypaBHenuto Bant-T'opda (3.10)

t,—,

b _ 10

Ut Y

1
PaccuntaeM, BO CKOJBKO pa3 YBEJIWYUTCH CKOPOCTh XWMHUYECKOW pEaKIH,
MIOJICTABUB B YPAaBHEHUE JIAHHBIE U3 YCIOBHS 3aJa4H:

40
2 _210-2%-16.
Lty

Takum 06pa3zom, mpu MOBbIIIeHHH TeMepatypbl Ha 40 °C CKOpPOCTh TaHHON
peaKuu YBEJIUUUTCS B IIECTHAIIATH Pas3.

Bamaua 4. Peakums npu Temmeparype 20 °C mporekaer 3a 45 c.
Temnepatypubiii ko3 duimeHT ckopoctd peakiuu paBeH 3. Kakoe Bpems
noTpebyeTces ist 3aBepiueHns 31oi peakiuu pu 40 °C?

Pemenune. Paccuntaem BO CKOJIBKO pa3 BO3PACTaET CKOPOCTb PEAKLUU MPHU

YBEJIMYEHUH TEMIIEpaTyphbl, BOCIOJb30BaBIIMCH  ypaBHeHHeM Baut-Todda
(3.10):

t—t
21
% _ y 10
l)t1
40-20
Uy Uy

YeMm BbIIIE CKOPOCTh pEAKIMH, TeM 3a 0ojiee KOPOTKHUHM IPOMEKYTOK
BpEMEHH OHA TPOTEKAET, TO €CTh BpeMs NPOTEKAaHHMs peakuuu (r) oOpaTHO
IIPOTIOPITUOHAIIEHO €€ CKOPOCTH () (3TO OTpaKEHO B ypaBHEHUH 3.5).

D T
o _ “bo

D T
o Lo



Von-T 1

720 ~20

Otcrona € ,n~— . Tpo=—45=3¢.
40 040 9

ITpu 40 °C peakmus 3aKOHYUTCS 32 5 C.

3agaya 5. Hanumure BbIpakeHUs JJIs1 KOHCTAHT PaBHOBECHUS CIEAYIOLIUX
peaKuunii:

2C0O) + 05,y 5 2C0O,,,),
Ca(OH)Z(KD) =+ COQ(Z) s CCZC03(KD) =+ HgO(,,C).

Ot Kakux (aKkTOPOB 3aBUCUT KOHCTAHTA paBHOBECHS?

Pemenne. Peakmus 2CO., + O,. S 2C0O,., romoreHHas. BeipaxxeHue
U1 KOHCTAHTBl paBHOBECHS UMEET BU:

B [COz ]2
[cof-[o-]

Peaxtus Ca(OH),., + CO,. S CaCOj4p + HyOp  TETEpOTeHHAS,
MO3TOMY B BBIP&KEHUE MJii KOHCTAaHTHl PABHOBECHUS BXOMAST KOHLEHTPALUU
BEIIECTB, HAXOMSIIMUXCS B KUAKOM MM Ta3000pa3HOM arperaTHOM COCTOSIHHU.
BrIpakeHne KOHCTaHThl paBHOBECHS HUMEET BUL:

_ 0]
[co:]
KoncTtanta paBHOBecHsI 3aBUCUT OT MPHUPOJABI PEArHPYIONINX BEIIECTB H
TEMIEPATYPbI, HO HE 3aBUCUT OT KOHILIEHTPAIIMH BEILECTB U JIaBJICHHUS.
3agaua 6. B cucreme ycTaHOBUIIOCH pABHOBECHE:
2HI,,, S Hyp + 1o, AH?>0.
Kak Hamo u3MeHUTh TeMIepaTypy, AaBlIeHUE U KOHIEHTPALMIO PEareHToB,
YTOOBI CMECTUTH PABHOBECHE B CTOPOHY TEUCHUS MPSIMOM peaKuu?
Pemenne.

1. Hpsmas peaxrms sumotepmudeckas (AH® > 0). CornmacHo mpuHLIHITY
Jle IllaTenbe nmpu yBEIMYEHUH BHEIIHEH TEMIIEpaTypbl paBHOBECUE CMEIAETCS B
CTOPOHY SHAOTEPMHUYECKOI0 Ipoluecca (MAYLEro € MOIVIOIMIEHUEM TEIJIOThI).
CrnenoBaTenbHO, JJs CMEIIEHHWS pPABHOBECHS BIPABO TEMIEPATypy Halo
YBEJINYUTD.

2. B peakuunu u3 nByx mouseid Hl monyuaercs nmo onnomy momro Houm I, 1€,
BCEro JIBa MOJIsI, TO3TOMY M3MEHEHHUE JIaBlieHUs He OyJeT OKa3blBaTh BIMSHHE Ha
CMELIEHUE PABHOBECUS CUCTEMBI.

3. CwMelieHne paBHOBECUs BIPAaBO MOYKHO JIOCTHYb YBEIMYEHHEM
koHUueHTpauuu HI| wim ynanenmem w3 cucrembl H, m |, yto mpuBenmer x
YBEJIIMYEHUIO CKOPOCTH MPSMOM peakiuu.

Tema 6. PacTBOpBI 3J1EKTPOJIUTOB

3agmaua 1. CocraBbTe MOJICKYJISIPHBIE M MOHHO-MOJICKYJISIPHBIE YPaBHCHHUSI
peakiuii B3aumoerictus mexxay pactBopamu BaCl, u Na,SO4, Na,CO3z u H,SOy,

CH3;COONa u HCI, Fe(OH)3; u HNO:s.
ITpu cocTaBneHNM HOHHO-MOJIEKYJISIPHBIX YPABHEHUM 3TH COEIMHEHUS 3allMChIBAIOT



B MOJICKYJIAPHOU (hopMe, CUITbHBIE PACTBOPUMBIC IICKTPOJIUTHI — B BUJIE NOHOB.

Jlna peakunm:

BaCl, + Na,SO4 —BaSO, |+ 2NaCl (monekynaspHOe ypaBHEHHE),

P P H P

CUNbH.DJL.  CUTLH.IIL. CUTBH.I]I. CUTbH.I]I.

Ba’" + 2CI~+ 2Na" + SO,°~ — BaSO,| + 2Na" + 2CI~ (momroe noHHO-
MOJICKYJISIPHOE YPaBHECHHE),

Ba’" + SO,°~— BaSO,| (COKpaIEeHHOE HOHHO-MONEKY/SIPHOE yPABHEHHE).

Peakiuss BO3MOXXKHA, TaKk Kak OHA COMNPOBOXKAACTCS 00Opa3OBaHHEM
TpyAHOpacTBopuMoro coeannenus BaSO,.

Na,CO; + H,SO, — Na,SO, + H,0 + COzT

p p p cnab.on.  2as

CUTBH.I]L. CUNBH.I]I. CUNBH.I]I.

2Na* + CO3%+ 2H" + SO, — 2Na* + SO,*~+ H,0 + CO,?

2H* + CO3*"— H,0 + CO,1.

Peakmust mpoTekaeT, Tak Kak COMPOBOKAACTCS 00Pa30BAHUEM 2d3000PA3HO20
coedunenuss CO, u craboeo snexkmpoauma H,0 .

CH3;COONa + HCl — CH3COOH + NacCl,

P p P p
CUIbH.I]L. CUJIbH.IIL. cnaob.oi. CUIbH.I]L.

CH;COO™+ Na® + H" + CI"— CH3;COOH + Na* + ClI

CH;COO~+ H" — CH3;COOH.

B pesynbrate 31011 peakuuu odpazyercs cnadbiit anextpoaut CH3;COOH.

FE(OH)3 + 3HNO; & FE(N03)3 + 3H,0

H p p cnab.oi.

cnao .ol CUNBbH.OJL. CUNbH.OJL.

Fe(OH); + 3H" + 3NO;~ S Fe** + 3NO; ™+ 3H,0

Fe(OH); + 3H" 5 Fe** + 3H,0.

Peakiust oOpaTuma, Tak Kak CpeM MCXOHBIX BEIIECTB U CPEIU MPOAYKTOB
PEaKIMH €CTh CJIA0bIC AIICKTPOJIUTHI.

3agaua 2. Beruucioure pH pacTBOpa THAPOKCHAA KabIUS C MOJISIPHOM
koHneHTparmei 0,005 mons/n, cuuras auccoruanuo Ca(OH), NOTHOMN.

Pemenue. pH = — Ig [H']. T'uapokcua Kamblius NpH JUCCOLMALUN
oOpa3yeT WOHBI Kaibllusd W ruapokcua-uonsl. Ca(OH), S Ca®" + 20H-
Konnenrpanus uonoB OH cBsA3zaHa c KoHLeHTpauueil monos H' wuoHHBIM
npomssegernem Bogsr: [H] - [OH] = 107™*. Orcroma [H] = 107/ [OH .

W3 ypaBHEHUS TUCCOIMAITMN  CIIETYET, YTO

[OHT] =2 [Ca(OH),] =2 - 0,005 = 0,01 mons/m.
[H*]=1070,01 =10 moms/; pH=-1g 107 = 12.

7.2.3 IllpumepHbIi epedeHb 3aJaHUi 1151 pellleHUus1 MPUKJIATHBIX 327124

Tema 10. Jj1eKTpOAHbIEC MOTEHIMAJIBI M TAJIbBAHUYECKHE IJIEMEHTbI
3anava. ["albBaHUYECKUHN AJIEMEHT COCTOUT U3 XPOMOBOTO U OJIOBSHHOT'O



QJICKTPOAOB B pPaCTBOpPax HX HUTPATOB. CocraBbTe CXEMY TaJIbBAHUYCCKOI'O
9JICMCHTA, HAIIUIOWUTC YPAaBHCHHA JJICKTPOAHLIX IIPOLECCOB U TOKOO6p&3YI-OIH€I>i

CSI’I 2+ —

Cc
peakiun. Berauciure DJIC: a) mpu CTaHAapTHHIX ycmoBmsx ( Cro' =

C C
1 Mounb/n); 0) NpU KOHLIEHTPALUAX cr3t = “sn?t = 0,01 Mo/,

Pemenne. [Ipu cxemaTuueckom 3anucy raJbBaHUYECKOTO dJIEMEHTA IPaHuLA
paszena Mexay METauIOM U pacTBOPOM O0O03HAYaeTCsl BEPTHKAJIBLHOM 4YepToi,
rPaHUIa MEXY PaCTBOPAMHU DJIEKTPOJIUTOB — JIBOMHOW BEPTUKAIBHOM YEPTOU.
AHO/JI 3aIIUCHIBAETCS CIIECBA.

CpaBHUM  CTaHIApPTHBIE  DJIEKTPOJHBIE  MOTEHLUHAIBl  METaJUIOB:

3+ 0 E 2+ 0
cr¥tjen® = _ 0,74 B, Sn fsn® = _ 0,14 B. Xpom, kak Oojiee aKTHBHBIN METAI,

SIBJISICTCS AaHOJIOM, @ OJIOBO — KAaTOJIOM.

3anwuineM cxeMy rajbBaHHYECKOTO JIEMEHTa!

(-) Cr| Cr(NO3); || Sn(NOs), | Sn (+)
wm (<) Cr|Cr¥* || Sn* | Sn (+);

AIIEKTPOIHBIC MPOIECCHI:
amomueiii:  Cr®— 3e¢” — Cr¥"  (mporecc okucnenus), X2
kartomueni: Sn*t +2¢ — Sn° (mpoliecc BOCCTaHOBJICHUS); X3

ypaBHEHHE TOKOOOpa3yIolleil peakiuu:
2Cr°+3Sn°" — 2Cr** + 3sn°.
Brruucnum snektpoasmxkyuyto cuiy (31C):
a) crangaptHyro DJIC & ° 1o ects DJIC seMeHTa IIpA CTaHIAPTHBIX
YCIJIOBUSIX, KOTJIa KOHIEHTPAI[MM HOHOB METalljla paBHbI 1 MOJIB/JI, paccuuTaeM 1o
YPaBHEHUIO:

0 EO 2+ 0 EO 3+ 0
& = EOKamoz)a _EOaHOOa = sn /Sn - cr /Cr )
£%=-0,14 - (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIWYHBIX OT CTaHAAPTHBIX CHaydajla pacCUUTacM I10
YPaBHCHUIO HGpHCTa OTACIBbHBIC DJICKTPOAHBIC ITIOTCHIMAJIBI MCTAJIJIOB!

0 0,059I c
E3n2+/3n° _ E5n2+/5n° . 2 9Cq 2 |
E .. _
sn2+/sn0 — _ 0,14 + 0’259 lg102=-0,14 + 0’259 - (-2) =-0,20 B;
. 0,059I c
ECr?"L/Cr0 — ECr?’Jr/Cr0 + 3 J cr3t

E .. )
or¥t/er’ = _ 0,74 + —0’259 Ig10% =~ 0,74 + —0’%59 - (-2)=-0,78 B;
a 3aTeM II0 (I)OpMy.]IC BbBIYHCJIINM 9I[C, YUYHUTBIBASA, YTO OJIOBO OCTAJIOCH KATOJAOM, ad
OUHK — aHOAOM:
£ = ESanr/Sn0 _ ECrSJr/Cr0

£ =-0,20-(-0,78)=0,58 B.



Tema 12. Koppo3us u 3aiuTa MeTANIHYEeCKUX KOHCTPYKIUIA

3amava 2. M3aenue u3 xenesa ¢ MpUMEChI0 HUKEISI HAXOAUTCS BO BIAXKHOMN
cpeze, coeprKalleld yrJIeKUCIbIN ra3. YKaXuTe, 0 KAKOMY MEXAHU3MY IIPOTEKAET
KOPPO3MOHHBIN IIPOLIECC, U HATUIIUTE €r0 YPaBHEHUSI.

Pemienne. YTIeKuciblil ra3 B3auMOACHCTBYET ¢ BOJOM M oOpasyeT ciaadyro
yrompHyto kucinory CO, + H,O S H,CO;, KOoTOpas JHCCOLUUPYET IO
ypaBHeHuio H,CO; S H' + HCO; . Takum 06pa3oMm, pacTBOp, B KOTOPOM
HAXOAUTCA U3Zenue, OyJaeT MPOBOAUTD JICKTPUUECKUN TOK, U OKUCIUTEIEM B HEM
apastoTcss  katmoHel M. Kopposus, cieqoBaTenbHO, IPOTEKAET MO
IIEKTPOXUMUYECKOMY MEXAHHU3MY.

3anuiieM cXeMy BO3HUKILETr0 KOPPO3UOHHOIO 3JIEMEHTA!
Fe|H™*,HCO; | Ni.
0 =
Fe2t /Fed

i — 0 =
sBiIsieTcs aHoaom, a Ni KaToJI0OM (ENi2 /N0 0,25 B).

Ha noBepxHocTH xene3a (aHoAa) MPOUCXOAUT MPOLIECC OKUCIICHUSI.

VpaBHeHue anoxHoro mpouecca (anox Fe):  Fe® — Fe?™ + 2¢~,

Keneso B Bune noHoB Fe** mepexout B pacTBOp, a HIEKTPOHBI IIEPETEKAIOT
Ha HUKeJb. [[OBEpXHOCTh HUKENS 3apsKaeTcs OTPULIATEbHO, K HEW M3 pacTBOpa
MOJIXO/ISIT KATHOHBI BOJIOPO/Ia, IPUHUMAIOT DJIEKTPOHBI M BOCCTAHABIMBAIOTCSI.

Yparenue katogHoro nponecca (karox Ni): 2H" + 2¢”™— H,.

Kenezo Fe 6onee aktuBHbBIN MeTaiw ( E — 0,44 B) uem HUKEIb, OHO

7.2.4 TlpumepHBbIii IepevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

He npenycMoTpeHo y4eOHbIM MIIaHOM

7.2.5 IlepeyeHb BOIPOCOB /ISl IK3aMeHa

1. Cmpoenue sewyecmea u peakyuonnas cnocooHocms geuiecmse

OCHOBHBIE KJIACChl HEOPraHUYECKUX COEIMHEHMI: OKCUABI (KHCIIOTHBIE,
OCHOBHbIE, aM(OTEpHbIE), THAPOKCUABI (KUCIOThI, OCHOBaHUSA, aM(pOTEpHBIC
TUAPOKCHJIBI), cond. [IpUHIMIT KHCIIOTHO-OCHOBHOTO B3aumojenctBus. Conun
KHCJIIbIE, CPEHUE, OCHOBHBIE.

OOmue KBAaHTOBO-MEXAaHUUYECKHE IIPEACTABICHUS O CTPOEHUE aTroMa:
BOJIHOBAsI MIPUPO/Ia MUKPOYACTHULl U 3JIEKTPOHOB, JIEKTPOHHbIE 00JIaKa, aTOMHbIE
opbutanu, sAapo artoma. YpaBHenue Illpenunrepa. KBaHTOBBIE umMCiia Kak
XapaKTepUCTUKA COCTOSIHHUSA JJIEKTPOHOB B aTOME: TIJIABHOE, OpOUTaIbHOE,
MarHuTHOE, CIMHOBOE. Tumbl aroMHbIX opOuTaneld. [IpuHIMIBI pacnpeneneHue
AJIEKTPOHOB B artoMe. llocnenoBarenbHOCTh 3alONHEHHUS ATOMHBIX OpOMTaled B
coorBeTrcTBUM ¢ ux dHeprueu. lIpaBmnmo Kneuxosckoro. I[lpunnun Ilaymu n
npaswio ['yHaa. DneKTpoHHbIE KOH(PUTYpallUd aTOMOB U HOHOB.

Ilepnonnueckun 3axkon .M. Menneneesa. Ilepuonnueckas cucrema JI.1.
MeHneneeBa Kak €CTECTBEHHas Kiaccudukamus diaeMeHTOB. CTpykTypa
NEPUOJINYECKOM CHCTEMBI: MEpPUOA, PN, Ipymnna v noxarpymnma. I[leppuoguyHocts
U3MEHEHUE CBOWCTB JJIEMEHTOB B Mpelenax NEPUOJOB W TJIABHBIX MOATPYIIIL



OHeprusi HWOHU3ALMH, CPOACTBO K DIIEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTb.
N3MeHeHne KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
COEIMHEHUMN.

MexanuzMm  oOpa3oBaHMsl ~ KOBajJeHTHOM  cBsi3u.  OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN MeXaHU3M O0Opa30BaHUs KOBAJIEHTHOM cBsi3u. CBoOMCTBa
KOBAJIEHTHON CBA3UM. CHUrmMa- W MNH-CBS3M, HANPABIECHHOCTb W SHEPIrUsl CBS3H.
['uOpuanzanus aTOMHBIX OpOUTalleld, TeoMeTpuYecKas CTPYKTypa MOJEKYIL.
KoBanenTtHas cBs3p moiisipHas U HenoJsipHas. [lomsapHocts monekyn. HMonnas
cBA3b. CTpoeHUE COEAMHEHUI C HOHHBIM TUIIOM CBSI3U. BaJIGHTHOCTB 3J1€EMEHTOB B
HOpPMaJIbHOM U BO30YXJICHHOM COCTOSIHHSIX: CTENICHb OKHCIIEHUS U 3apsii aTOMOB B
COEUHEHHUSIX.

2. Xumuueckas mepmoOUHAMUKA U XUMUYUECKAA KUHEMUKA

OCHOBHBIE TEpPMOAMHAMUYECKHME TOHATHS: CUCTEMA, TOMOICHHAs H
reTEPOreHHAsl CHCTEMA, W30JIMPOBAHHAs 3aKpbITasl CUCTEMA, CUCTEMa OTKpbITasd,
napameTpbl COCTOSIHUS CHUCTEMBbI, TepMOAMHAMHUYeckue (GyHKUUU. BHyTpeHHss
HEprus W OHTanbnug. TeruoBod »>(dekT peakuuu. DHIOTEPMHUUECKHE U
DK30TEPMUYECKHE MPOLIECCHl. 3aKOH ['ecca M CIEACTBHUS, BBITEKAIOIIUE U3 HETO.
CranpapTHas SHTaJIbIUs O00pa30BaHUs CIIOKHOTO BEIIECTBA. TepMOXMMHYECKUE
ypaBHEHUS. DHTPOIHUS U U300apHO-U30TEPMUUECKUI ToTeHIHal. HanpaBieHHOCTh
XuMH4Yeckux mnporeccos. |, || Hayana TepmMoauHaMuKH.

Xumuueckass KuHeTHKa. CKOpPOCTh XUMHUYECKUX peakuuid. ODHeprus
aKTUBallMM. YpaBHeHHE AppeHunyca. 3aBUCHUMOCTb CKOPOCTH pEAKUUU OT
KOHLEHTPAlMU pPEAarupyrollnx BEIIECTB W JaBICHUS. 3aKOH JEUCTBUA Macc.
Kunernueckue ypaBHeHnsa. KoHCTaHTa CKOPOCTH pEaKLUU.

Bnusaue temmepaTypsl Ha CKOPOCTh XUMHYECKOW PEAKLIHMH, ITPABUIO
Bant-T'odda, remneparypuslit ko3pduirent. Bnusaue katanuzatopa Ha CKOPOCTb
peakuuu. CyIIHOCTh KaTaau3a.

[Ipouieccsl  oOpaTumble U HEOOpaTUMble. XUMHUYECKOE pPaBHOBECHE.
Koncranta xwumuueckoro paBHoBecus. [Ipunuun Jle-Illatense. BiusiHue
TEMIEPATYpPbl, KOHLEHTPALIMK, MAAaBJICHUS M KaTrajlu3aTopa  Ha CMEIICHHE
paBHOBECHS.

3. Pacmeopwt. /lucnepchuuvie cucmemol

O6mas xapakrepuctuka pactBopoB. CriocoObl BBIPAKEHUS KOHIIEHTPALIUU
pacTBOpOB. MoJsipHasi, MOJAIbHAs KOHILIEHTPALMsA, MOJIApHAsi, MaccoBas JOJi,
MOJISIpHAs: KOHUEHTpAalUs SKBUBAJIEHTOB. JlaBieHue napa pacTBOpoB. 3akoH Payns
JUIl pacTBOPOB HEAIEKTPONMTOB. [lOHM)KEHME TeMmmepaTrypbl 3aMeEp3aHus H
MOBBINICHUE TEMIEPATYphl KUIMCHUSI PacTBOpoB. Kpwockomwmsi, 30yIMOCKOIHS.
Ocmoc, ocMoTraeckoe napienne. 3akod Baut-T'odda.

Teopuss >7EKTPOJUTUYECKON AuccoLManMu AppeHuyca. IEKTPOJIUTHI
cuibHble U cialble. CTeneHb U KOHCTaHThI JUCCOIMAIMU. DJIEKTPOIUTHUECKAs
JUCCOIMAIMS CUJIBHBIX U CJIA0BIX 3JIEKTPOJUMTOB: KHUCIOT, OCHOBAaHUM, COJIeH B
BoJe. CtyneHuaras auccounanusi. IoHHbIE peakiuu. Y CIoBUsS TE€UEHUS pEeaKui
oOMeHa B pacTBOpax »3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs AUCCOLMALUS BOJIbI.
HNonnoe npoussenenue Boasl (Kw). Bomoponmueiii moxkaszatenr pH kak Mepa
KHCIIOTHOCTU U IIENOYHOCTH cpensl. pH kucimor u ocHoBanuid. [lonsitue 00



uHarkaTopax. OKkpacka MHANKATOPOB B pa3inuHbIX cpenax. ['maponus coneit. Conu
TUAPOJU3YIOIIMECS 10 AaHWOHY, IO KAaTUOHY, HETHAPOIU3YIOIIHUECS COJIU.
N3menenue pH cpeasl npu ruaponuse. BnusHue BHEIHUX (HaKTOPOB HA CTENEHb
MOJIHOTHI TUApPON3a. bydepHbie cCTEMBI.

[loBepxHOCTHBIE siBIEHUS H aacopOuus. JlucnepcHble CHUCTEMBbI, UX
knaccudukanusa. Komnongnsie cucteMbl. Y CTOWYUBOCTD AUCIEPCHBIX CUCTEM.

4. DnekmpoxumuuecKue cucmemol

OKUCANTETLHO-BOCCTAHOBUTEIHHBIC MPOILIECCHI. Oxkucnurenu,
BOCCTAHOBUTEIIU. Crenenb OKHCJICHUS. Onpenenenue
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHOM POJM COEJUHEHHS] IO CTENEHU OKHUCICHUS
aToMOB. PacctaHoBka KO3(p(GUIIMEHTOB B OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIusIX METO0M IJIEKTPOHHOTO OanaHca.

OJNEKTPOJIHBIA TMOTEHIHAJI, MEXaHH3M €ro BO3HUKHOBEHHUSA. Y paBHEHUE
HepHcTa. DJIeKTpOXUMUYECKUH Pl HANPSIKEHUI METAIUIOB. THUIIBI AJIEKTPOJIOB.

l'anbBaHMueckne d3IeMEHTBL. VI3MEpeHHE  DIEKTPOABUKYILEH  CHUJIBL.
[Tonspuzanuss U nepeHanpspKeHue. XUMHAYECKME WCTOYHMKHA TOKA: IEPBUYHBIC
raJIbBAHUYECKHUE 3JIEMEHTHI, aKKyMYJIATOPBI, TOIUIUBHBIE JIEMEHTHI.

Koppo3uss MeraimoB. Bunbl koppo3un. MexaHW3M 3JIEKTPOXHUMHUYECKOU
KOppO3uH. 3aliuTa METAJJIOB OT KOPPO3HHU. MeTaliinuyecKue MOKpPhITHUS.

5. IToaumepot u onuzomepoi

[Tousatue o noaumepax u oaueomepax. OpraHu4ecKre U HEOPraHUYECKHE
noauMepbl. MeToAbl NOJIy4eHUsl OJIMMEPOB: MOIUMEpPHU3aIus, MOJUKOHACHCAIIUS.
XUMHUYECKOE CTPOCHUE U CBOMCTBA NMOJUMEPOB. JleCTpyKIHS TOIUMEPOB.

buononumepsl: momcaxapuapl, TOJIUA30MPEHBI, OSITKH.

6. Memoowvt xumuueckoz2o uccined08anus eeuecme

Xumudaeckas: uaeHTU(GUKAIMS BEEeCTB. AHaTUTUYECKUN curHaiI. OCHOBBI
KA4EeCTBEHHOI0 M KOJIMYECTBEHHOr0 aHann3a. KauecTBEHHbIE PEAaKIIMM HA MOHBI.
Xumuueckue, PU3NKo-XxuMUYecKre U (PU3n4ecKue METO Ibl aHaJIU3a.

7.2.6. MeToauka  BBICTABJIEHUS] OUEHKH TPH  TNPOBEAEHUH
MPOMEKYTOUYHOM aTTeCTAUU

IK3ameH npo8ooOUMCcs no mecm-ouiLemam, Kaxcowlll U3 KOMOPbIX COOEPHCUM
20 sonpocos u 3adauy. 1. Oyenxa «HeyoosnemeopumenvHoy cmasumcs 6 ciyuae,
ecau cmyoenm Habpan menee 6 6an08.

2. Oyenxa «Yooenemeopumenvnoy cmagumcs 6 ciyyae, eCciu CHYOeHm
Habpan ne menee 60 %

3. Oyenxa «Xopowoy cmagumcs 6 ciyuae, eciu CMmyoeHm Habpan He MeHee
70%

4. Oyenka « Omauunoy cmasumcs, eciu cmyoenm Haopan e menee 85 %

7.2.7 IlacnopT O1leHOYHBIX MATEPHAJIOB

Kon
Kontpomupyemsbie pa3aensl (TeMbl) . HaumenoBanue
KOHTPOJIHPYEMOM

N CIIHUITIIMHBI OLICHOYHOI'0 Cpc€acTrBa
et KOMIIECTCHIIU N H pea

Ne n/mt

1 CtpoeHue BeNeCTBA W PEaKIIMOHHAS OIIK-1, OIIK-2 [Tecrt, 3amuTa




CIIOCOOHOCTH BEIIECTB J1a00paTOPHBIX pabOT

2 OcHoBbl xumuueckoil Tepmogunamuku u|OIK-1, OIIK-2 [Tecr, 3ammura
KHHETHUKH J1a00paTOPHBIX pabOT

3 PactBopsl. [lucniepcHbie cucTeMbl OIIK-1, OIIK-2 |Tecr, 3ammTa
J1a00paTOPHBIX pabOT

4 DIEKTPOXUMHUYECKHE TTPOIIECCHI OIIK-1, OIIK-2 [Tecrt, 3amuTa
712a00paTOPHBIX PaboOT

5 [Tonumepsl 1 oTUroMepbI OIIK-1, OIIK-2 |Tecrt, 3amuTa
712a00paTOPHBIX PaboOT

6 Xumuaeckasi uAeHTUUKAITUS OIIK-1, OIIK-2 [Tecrt, 3amuTa
712a00paTOPHBIX PaboOT

7.3. MeToauyeckue MaTepuaJibl, ONpeesIoONe MNPOIEAYPbhI
OLICHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEeATEJIbHOCTH

TectupoBanne OCymIECTBISICTCS, JIMOO TMPU TOMOIIA KOMIBIOTEPHOM
CHUCTEMbI TECTHPOBAHUA, JHOO C WMCIOJIH30BAHHEM BBIJIAHHBIX TECT-33IaHUA Ha
oymaxxuom Hocutene. Bpems TtectupoBanusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
poBepKa TeCTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIJIACHO METOIUKU
BBICTaBJICHUS OLICHKU MTPU MPOBEICHUU TPOMEKYTOUHOMN aTTeCTALNH.

Pemenne craHmapTHBIX 3a/lad  OCYIIECTBIISIETCS, JUOO TPU TMOMOIIH
KOMITbIOTEPHOM CUCTEMBI TECTUPOBAHUS, JINOO C UCIOIB30BAHUEM BbIJJAaHHBIX 3a7a4
Ha OyMakHOM HocuTelne. Bpems pemenus 3agay 30 MuH. 3aTeM OCYLIECTBISETCS
IpoBEepKa pEIIeHUs 3aJad 3K3aMEHaTOPOM W BBICTABIISIETCS OLEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OLICHKU MIPU MPOBEJECHUU TPOMEKYTOUHOM aTTeCTAINH.

Pemenne mnpukiagHBIX 3amad  OCYMIECTBISAETCS, JHUOO TPHU TOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBITAHHBIX 33144
Ha OymMakHOM HocuTene. Bpems pemenus 3agad 30 MmuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa pPEIICHUS 3aJad 3K3aMEHAaTOPOM W BBICTABISIETCS OIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJCHUN TPOMEKYTOUHOM aTTECTAIINH.

8 YYHEBHO METOANYECKOE U HTHO®POPMALIMOHHOE
OBECIHEYEHUME JUCIUIIJIMHBbI)

8.1 Ilepeuenb yueOHOIl JHMTepaTypbl, HEOOXOAUMOM /Jisi OCBOEHMSI
AUCHUIIMHBI

1. KopoBun, Huxosmait BacunbeBuu. O6mias xumust [Tekcr] : yueOHUK aiis
CTYJIEHTOB BBICIINX YYCOHBIX 3aBEJCHUMN, OOYYaAIOIUXCA TI0 TEXHHUYCCKUM
Harnpasienusim / H. B. KopoBun. - 14-e u3a., nepepab. - Mocksa : Axkangemus, 2013.
- 488, [1] c. : wmm., Tabdn.; 24 cm. - (Beicmiee npodeccroHabHOE OOpa3oBaHUE.
bakanaspuar).; ISBN 978-5-7695-9864-7

2. 'muaka, Hukomnait JleonnmoBruy. OOmas xumus [ Tekct] : yue6. mocodue :
nomytieHo MO CCCP / I'nunka, Hukonait Jleonnmosud ; mon pen. B. A. [Tomnkosa,
A. B. babkoga. - 18-e uzn., mepepab. u mom. - M. : FOpaiit , 2012

3. Xumus [Tekct] : yueOHOE mocoOue / BopoHek. Toc. apXUTEKTYp.-CTPOUT.
yH-T ; moja o6, pen. I'. I'. KpuBnesoii. - Boponex : [0. u.], 2013

8.2 Ilepeyenb WMH(MOPMANUOHHBLIX TEXHOJIOTHI, HCNOJb3yeMbIX MPH
OCYILIECTBJIECHHUN O00pa30BaTeJbLHOI0 MNpolecca MO JUCHHILIMHE, BKJINOYAS
nepeyeHb  JIMIEH3HMOHHOr0  TMPOrPaMMHOr0  olecmedyeHHusl, PecypcoB




UHGPOPMANMOHHO-TEJIEKOMMYHUKALUOHHOH ceTH «MHTepHeT», COBpeMeHHBbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

l. YUreHue nekuuMii OCYHIECTBIAETCS C HMCHOJIB30BAHMEM IIPE3CHTALIMN B
nporpamme «Microsoft PowerPoint».

2. Jlng BbINOJHEHUS J1a0OPATOpPHBIX pabdOT MCHOJIb3yeTcs y4eOHBI
Ja00paTOpHBIN  KOMIUIEKC «XuMus», coBMecTuMbii ¢ [IK u cHaOXeHHBIH
POrpaMMHBIM 00ECIIEUEHUEM.
buoaunoreunsie cepsepbl B UHTEpHET
Poccuiickas rocynapcTBerHHast Onbimorexa
Poccuiickas HarmonansHas OnOIMoTEKa

['ocynapctBennas myonmuHas HaygyHo-TexHudeckas onbmuotexa (I TIHTB Poccumn)
Bcepoccuiickuit HHCTUTYT Hay4HOU U TexHudyeckoit nndopmarmnu (BUHUTHN)
HuctutyT HayuHoi undopmaiuu no oduiecteeHHbIM Haykam (MHUOH)
Bceepoccuiickas T'ocynapctBenHnas bubnnoreka HWHOCTpaHHOM — JUTEpaTyphbl
(BI'bIMJI)
bubmuoreka no EctrectBenHbiM HaykaM Poccuiickoii Akanemun Hayk (BEH)
[lenaroruueckas 6ubIMOTEKA UM. Y LIMHCKOTO
['ocynapcrBennas myonuunas Mcropudeckas 6udbamorexa Poccun
bubnuoteka ['ocynapcTBeHHoro ynusepcuteTa "Briciias mkona SKOHOMUKH'"

Hayunas 6ubnunoreka MockoBckoro yHuepcuteta umenu M.B.JlomoHocoBa
bubnnoreka n3006pa3uTenbHBIX HCKYCCTB

bubmuorexa Konrpecca CIIIA
[Ipesunentckas Oubamoreka um. b.H. Ensrinna
Pycckas BupTyanbHast Oubnuorexa

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASI J1JIs1
OCYHIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOIECCA
YuebOHo-1abopamopHoe obopyoosanue

1. YueOHOo-1a00paTOpHBIN KOMITIEKC « XUMUSDH) -ayn. 6421

2. Monomep H-160 - ayn. 6421

3. JJaboparopusiit pH-metp JIITY-01 - ayna. 6421

4. lllkad ¢ BBITSDKHOW BEHTUIISAIUEH -ayn. 6421

5. JlabopaTopHas XuMU4eCcKas 1mocy/ia - ayn. 6421

6. AKBaJUCTUILIATOP - ayn. 6422
Texnuueckue cpeocmea odyuenus

1. HoytOyx - otaen opraHu3anuu 1 obecrneyeHus: yaeOHOTo mpoiiecca

2. MeananpoeKkTop mporpamm - OTJe] OpraHu3aluy U o0ecreueHus: yaeOHoro
npouecca

10. METOAUYECKHUE YKA3AHUSA AJIS1 OBYYAKOIIUXCS 1O
OCBOEHMUIO JJUCHUIIJIMHBI (MOAY JIA)
[To muctmmnHe «XUMUS» YUTAIOTCS JEKIUH, IPOBOISTCS 1a00paTOPHBIC
paboThI.


http://rsl.ru/
http://www.nlr.ru/
http://gpntb.ru/
http://www2.viniti.ru/
http://www.inion.ru/
http://libfl.ru/
http://libfl.ru/
http://www.benran.ru/
http://gnpbu.ru/
http://www.shpl.ru/
http://library.hse.ru/
http://nbmgu.ru/
http://www.artlib.ru/
http://www.loc.gov/index.html
http://www.prlib.ru/
http://www.rvb.ru/

OcHoBo HU3y4YCHUS JUCHHUILVIMHBI ABJIAOTCA JICKIIMKM, HA KOTOPLIX

M3JararoTcs Hauoosee

CYHICCTBCHHLIC U TPYAHBLIC BOIIPOCKI, @ TAKKC BOIIPOCHI, HE

HalIeAIIne OTPAKEHUS B Y4eOHOU JTUTEpATYpE.
JlaGopaTopHbie pabOThI BBINOJHSAIOTCS HA JaOOPATOPHOM OOOPYIOBAHUU B
COOTBETCTBUM C METOJIMKAMM, PUBEJICHHBIMU B YKA3aHUSIX K BBIMIOJHEHUIO padoT.

By yueOHbIX 3aHATHI

J1eATeIbHOCTh CTYICHTA

Jlextus

Hanucanne KOHCIIEKTa JICKITHH: KpaTko, CXE€MaTU4HO,
MoCe0BaTeNbHO (UKCUPOBATh OCHOBHBIE TOJIOKEHHS, BBIBOJIBI,
bopMyITUPOBKH, 00OOIICHHSI; TTOMEYaTh Ba)KHBIC MBICIH, BBIIACIATH
KJIFOUEBBIE CJIOBA, TEpMUHBL. [IpoBepka TEpMHMHOB, NOHATHIA C
IMOMOIIBIO SHIIUKJIONEINIA, cJoBapew, CIIPABOYHHKOB C
BBIMHICHIBAHUEM TOJKOBaHUIl B TeTpaab. OO003HaYeHHE BOIPOCOB,
TEPMUHOB, MaTepuanga, KOTOPbI€ BBI3BIBAIOT TPYAHOCTHU, TOUCK
OTBETOB B PEKOMEHAYEMOU JuTeparype. Eciu camMocToSITeNnbHO HE
ylnaeTcs pazobparbcs B Marepuaie, HeoOXoquMo c(hOopMyIHpOBAThH
BOIIPOC M 3aJaTh IIPENOJABATEN0 HA JIEKIWH WM HA NMPAKTHYECKOM
3aHSTUU.

JlabopaTtopHnas pabota

JlaGopaTopHble  pabOTHl  TO3BOJIAIOT  HAYYHTHCS  MPUMEHSTH
TeOpeTI/I‘-IGCKI/Ie 3HaHHA, HOJIy‘-IeHHBIG Ha JICKIIUHU HpI/I peH_IeHI/II/I
KOHKPETHBIX 3a7ad. YToObl Hambosiee pAIMOHAIBHO | IOJHO
HUCIIOJIB30BATh BC€ BO3MOXHOCTH na6opaTopHHx JJI ITIOAT'OTOBKU K
HUM HEOOXOUMO: CIIeNyeT pa3o0paTh JEKIIMIO 10 COOTBETCTBYIOIICH
TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3JeiioM YyueOHHKA,
npopadoTaTh JOMOJHUTEIBHYIO JIUTEPATypy M MCTOYHHKH, PEIIUTH
3a4a4Uu U BBIIIOJIHUTH ;[pyrI/Ie IINCBMCHHBIC 3aJaHUA.

CamocrosrenbHas paborta

CamocrosTenbHas paboTa CTYIEHTOB CIOCOOCTBYET TIIIyOOKOMY
YCBOEHHMsI ~ y4eOHOro  Marepuaga M DPa3BUTHIO  HABBIKOB
camooOpazoBanus.  CamocrosiTenbHass ~ paboTa  mIpezronaraer
CJIEAYIOLIME COCTaBIISIOILHUE!

- pabora Cc  TeKCTaMH:  y4yeOHHKAaMH,  CIIPABOYHHUKAMH,
JIONIOJIHUTEIBHON JIUTEpaTypoil, a TaKkkKe MpOopabOTKa KOHCIEKTOB
JICKITUH;

- BBIIOJIHEHUE JOMAIIIHUX 3a/laHUH U pacyeToB;

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEIILHOTO U3Y4YEHUS;

- ywyactue B paboTe CTYyAEHYECKMX Hay4yHbIX KOH(]epeHUuH,
OJIUMIIHA;

- IOJITOTOBKA K MMPOMEXKYTOYHOM aTTeCTAIUH.

ITonroroBka k
MIPOMEKYTOUHOMU
aTTecTaluu

I'otoButhCSH K IIPOMEKYTOUYHOU aTrrecTanuu ciaenyer
CHUCTEMaTHYECKH, B TEUEHHE BCEro ceMecTpa. VIHTeHCHBHas
HOATrOTOBKA JIOJDKHA HAYaThCs HE TIO3[JHEE, YEM 33 MECSI-TIONTOpa JI0
NPOMEKYTOYHOW arTecTanuu. JlaHHBIE Mepe] SK3aMEHOM TpW JIHS
sbdekTuBHEE  BCETO  WCMONB30BaTh I TMOBTOPEHUS U
CHCTEMaTH3aIlMHA MaTepHraa.
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	Задача 2. Вычислите рН раствора гидроксида кальция с молярной концентрацией 0,005 моль/л, считая диссоциацию Са(ОН)2 полной.
	Решение.  рН = – lg [H+]. Гидроксид кальция при диссоциации образует ионы кальция и гидроксид-ионы:  Ca(OH)2 ( Ca2+ + 2OH‾. Концентрация ионов ОН– связана с концентрацией ионов Н+ ионным произведением воды: [H+] · [OH‾] = 10‾14. Отсюда [H+] = 10‾14 / [OH‾]. 
	Из уравнения диссоциации   следует, что 


