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1. HEJIM U 3AJJAYUA JUCIUITJIMHBI

1.1. eau TUCHUNIMHBI

[enbto M3y4eHUs] JUCUMILIMHBL « XUMHUS» SBIISETCS MOJYYEHHUE CTYACHTaMU
3HAHUU:

- TIOJHOM CHCTEMBl MpEACTABIECHUH 00 O0OluX KayeCTBEHHBIX U
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMHUYECKHX IPOLIECCOB U
SBJICHUN B Pa3IMYHbIX (PU3NKO-XMUMHUYECKUX CUCTEMAxX, ONMPAsCh MPU HTOM Ha
(byHIaMeHTaIbHbIE TOT0XKEHHUS PU3UKHA U XUMHUU.

1.2. 3amauym ocBOEHHSA JUCHHUILIAHBI

OCHOBHBIMH 3aJa4aMU JUCLUILINHBI « X AMUSDY SIBIISTFOTCS:

- 3aJI0)KEHUE OCHOB JIJISi TIOHUMAHHSI XUMUYECKUX TPOIECCOB MPEBPAIICHUS
BEI[ECTB, KOTOpbIE OyAyT CIIOCOOCTBOBATh MPHUHSATHUIO TPAMOTHBIX, HAYYHO
000CHOBAaHHBIX MPO(PECCUOHAIBHBIX pEIICHUH B  00JacCTH  CTPOUTEIIBHOU
TEXHOJIOTHHM, a TakKKe CIOCOOCTBOBATh BHEAPEHHUIO JOCTHIKEHUH XHUMHUU TIPH
pEIICHUH TUX MTPOOJIEM.

- TIPUBHUBAHUC HABBIKOB OCMBICIICHHOTO PCIICHHS KOHKPETHBIX XHMHUYECKHX
3a/1a4, HAyYUTh HAXOJUTh ONTHMAJIbHBIC PEIICHUS MPOPECCUOHAIBHBIX 3aja4, B
TOM 4YHCJIE C HCIOJIb30BAHHEM 3aKOHOB XUMHUH, XHUMHUYCCKHUX IIPOILIECCOB H
BEIIECTB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Jucuumnuna «Xumus» B ctpykrype OIIOII otHOCHTCS K 6a30Boii yacTH
y4eOHOro IJIaHa U SABJSETCS 0053aTeIbHON K U3YUYCHHUIO.

TpebGoBanust K «BXOAHBIM» 3HAHUSIM U YMEHHUSIM CTYAEHTa, HEOOXOIUMBIM
JUTSL U3YYEHHMSI TUCIUIUINHBL « XUMUS):

- BIAJICHUE 3HAHWSIMM [0 XUMHUM B OOBEME IIKOJIBHOW MpPOrpamMMbl
(BIalcHUE OCHOBHBIMM IIOHATHUSMU M 3aKOHAMU XHMHH, YMEHHUE COCTaBIIATh
YPaBHEHHUS XUMHUECKUX PEaKLINN);

- YMEHHE HCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS Ul PELICHHs 3a7ad I10
XUMUHU.

N3ydyenne nucHUIUIMHBI «XUMHSD» TpeOyeT OCHOBHBIX 3HAHUM, YMEHUU U
KOMIIETEHIIMI CTyIEHTa M0 KypcaM: MaTeMaTHKa, (PU3HKA.

[TomyuyeHHble B Kypce XHUMHHM 3HAHUS HEOOXOJUMBI TpPH H3YUCHHUH
CJIEYIOIIMUX JUCLUIIINH:

- CTPOUTEIIbHBIE MAaTEPHAIIBI,

- KOHCTPYKLIIHMOHHBIE METAJIJIBI U CILJIABBI B CTPOUTEIBCTBE.

3. TPEBOBAHMSI K  PE3VJIBTATAM  OCBOEHMS
JUCHMUILIAHBI

[Ipouiecc U3yueHus TUCUUIUIMHBI «XUMHUS» HampaBieH Ha (opMupoBaHUE
CJIeIYIOIINX KOMIETEHIUMI:



- OIIK-1, CIIOCOOHOCTD HCIIOJIB30BaTh OCHOBHBIC 3aKOHEI
€CTECTBEHHOHAYYHBIX JHCHHUIUIMH B  NPOGECCHOHANBHOW  JIESITEIBHOCTH,
NPUMEHATh  METOJBI ~ MaTeMaTHYeCKOro  aHajgu3a ¢ MaTeMaTHYeCKOIo

(KOMIIBIOTEPHOTO) MOJEIUPOBAHUSA, TEOPETUUYECKOTO M HAKCIEPUMEHTAIBLHOTO
UCCJIeIOBAHNUS;

- OIIK-2, crtocoOHOCTh BBISIBUTH €CTECTBEHHOHAYUYHYIO CYITHOCTh IIPOOIEM,
BO3HMKAIOIIMX B XOJie MNpo(heCCHOHATBHOM AEeSTENbHOCTH, MNPUBJIECYb HMX A
pelIeHusl COOTBETCTBYIOIINM (PU3NKO-MaTeMaTUYECKUI anmapar.

B pe3ynbTaTe u3ydyeHusi AUCUUILIMHBI CTYJEHT A0JDKEH:

3Hamb:

- OCHOBBl XHMHU M XUMHUYECKUE MPOLIECChl COBPEMEHHOW TEXHOJIOTUU
MPOU3BOJICTBA CTPOUTENBHBIX MATEPUATIOB U KOHCTPYKIIUA, CBOMCTBA XUMUYECKUX
AJIEMEHTOB U UX COEAUHEHUM, COCTABIISIIOIIUX OCHOBY CTPOUTEIIbHBIX MAaTEPUAJIOB;

ymembp:

- IPUMEHATH IIOJYYEHHBIE 3HAHHWS 10 XUMHUH IPU HU3YYEHUU JPYTHUX

JTUCIIUILIAH.
énaoemn:

- COBPEMEHHOW Hay4HOM ammapaTypoi, HaBbIKAMH BeJEHUS (PU3UUYECKOIro

9KCIICPUMCHTA.

4. OFbEM JUCIHUILINHBI U BUJbl YYEBHOM PABOTBI

OO6mr1ast TPy I0EMKOCTh TUCIUTIIUNHBI « XUMHUS COCTABJISET S 3a4€THBIX

€OUHULIL.
Beero Cemectpsbl
Bun yaeOHO# paboTh
qacoB 1/1
AyauTOpHBIE 3aHATHS (BCEro) 72/16 72/16
B Tom uncne:
Jlexuum 36/8 36/8
[Tpaxtuueckue 3ausatus (I113)
JlaGopatopusie padotsl (JIP) 36/8 36/8
CamocroniTesibHast padoTa (Bcero) 72 /155 72 /155
B Tom unce:
Kypcosoii npoekr
KonrponsHas pabora -/- -/-
OK3amMeH DK3aMeH
Bua npomexyTouHoOi arTecTanuu (3a4eT, SK3aMeH) (36 acos)/ | (36 wacos)/
A mp Y 1 ’ Ox3ameH (9 | Dk3ameH (9
Y4acoB) YacoB)
OO01mast Tpy10eMKOCTh qac 180 /180 180/ 180
3a4. €. 5/5 5/5




5. COAEPKAHUE JUCIUIIVINHBI

5.1. Conep:kanue pa3iejioB JUCHUILIMHBI

HaumenoBanue paznena
JUCIIATIIMHBI

Conepxanue paszzaena

CrpoeHue BelecTsa u
pEaKIMOHHAs CTIOCOOHOCTD
BEIIECTB

KBaHTOBO-MeXaHMUECKUE TPEJCTABICHUS O CTPOCHUU
atoma. J[BoiicTBEeHHas MpupoAa dSJIECKTPOHA. ATOMHas
opbutans. KBanrossle uncina. [IpuHINIT MUHUMAaTBHON
sHepruu. [IpaBuno KieukoBckoro. I[Ipuniun 3ampera
[Taymnu. IIpaBuio I'ynpa. ONEeKTPOHHBIE
KOH(UTYpallMMaTOMOB U HOHOB.

[lepuonnueckuid 3aKOH M IEPHOJUYECKAs CHCTEMA
snemeHToB. [lepuoanueckue CBOWCTBAa 3JIEMEHTOB.
Paguycel aromoB. OHeprus monHuszauuu. CpoacTBO K
3IEKTPOHY. DIIEKTPOOTPULIATEIBHOCTb.
[lepuoanueckoe HM3MEHEHHE KHUCIOTHO-OCHOBHBIX H
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB BEIIECTB.
Xumnueckass cBsizb. KoBalieHTHas CBs3b. Meroa
BAJICHTHBIX  CBS3€EH. OOMEeHHBII W JIOHOPHO-
aKIENTOPHBI MeXaHW3M OOpa30BaHUS KOBAJIEHTHOMH
cBs3u.  [uOpuauszamust  aTOMHBIX  DJIEKTPOHHBIX
opOuTtaneii, TeoMeTpUYeCKas CTPYKTypa MOJIEKYI.
HNonnas cBa3p. Metammdeckas cBsizb. BopopogHas
CBSI3b.

CBoiicTBAa H pEakKIMOHHAs CIIOCOOHOCTh BEIIECTB,
COCTABJISIFOIIUX OCHOBY CTPOUTEIbHBIX MaTEPUAJIOB.

OCHOBEI XUMUYECKOU
TCpMO,Z[I/IHaMI/IKI/I N KUHCTHUKHU

Xumuueckass TepMoauHaMHuKa. (OCHOBHBIE TOHATHS
XUMUYECKON TepMOAMHAMHUKU. IlapameTpbl cocTosHus.
TepmoanHamuueckue (GYHKIUH: BHYTPEHHSS SHEpPrus,
SHTAJBINSA, OSHTPONHUS, HU300apPHO-U30TEPMUUECKUI
noreHuuan. [lepBoe u Bropoe Hayaia TEPMOTUHAMUKH.
OHepreTuka XMUMHUUYECKUX NPOLIECCOB. 3aKoH ['ecca u
CJIEJICTBUS U3 HEro. DHTAIBINUN 00pa30BaHUs.
TepMoxuMuyeckue ypaBHEHUs. Y CIOBUS
CaMONPOU3BOJIBHOTO MPOTEKAHUSI IPOLECCOB B
M30JIMPOBaHHBIX U HEU30JIMPOBAHHBIX CUCTEMAX.
Xumuueckass  KuHeTuka.  CKOpPOCTb  XMMHMYECKHUX
peakimii. IloHsTHE 00 AaKTUBHBIX MOJIEKYJIAX, YHEPTHU
aKTUBAallU¥, AKTUBHPOBAaHHOM KOMIUIEKCE. YpaBHEHUE
AppeHnyca. 3aBUCUMOCTb CKOPOCTH pE€akUUud OT
KOHIIEHTpALIMM M TEeMIIepaTypbl. 3aKOH JIEUCTBYIOIINX
Macc. KuHernueckue ypaBHEHMsI JUIsi TOMOIE€HHBIX H
reTeporeHHsIx mporeccoB. I[lpaBuno Bant-T'odda.
MeTtoapl perylIupoBaHusl CKOpPOCTH peakuuid. Karanms.
KaranuzaTopbl M KaTaauTU4YECKHUE CHUCTEMBbI. Teopuu
karanu3a. KonebaTenbHble peakiuu.

XUMUYECKOe paBHOBecHE. TepMOIMHAMUYECKOE U
KMHETUYECKOE YCIIOBUS COCTOSIHUSL PABHOBECHSI.
KoHcranTa paBHOBecHs. BnusiHue n3aMeHeHus1 BHEITHUX
YCIIOBUH Ha MOJI0XEHUE XUMUYECKOTO PAaBHOBECHSI.
[Tpuniun Jle [latense. @a3oBoe paBHOBECHE.
3aKOHOMEPHOCTH XMMUYECKUX MTPOLIECCOB
COBPEMEHHBIX TEXHOJIOTUH MPOU3BOJICTBA




CTPOUTCIIbHBIX MATCPUATIOB.

PactBops!. JlucnepcHbie
CUCTEMBI

OOmume mpencraBIeHUs O pacTBopax. [wiaparHas
teopuss pactBopoB J[.M. MengeneeBa. CrocoOsr
BBIPDQXXECHHSI KOHIICHTPALIMK PacTBOPOB: MaccoBas,
MOJISIpHAsT J0JIs, MOJISIpHAsi, MOJIsUIbHAsI KOHLIEHTPALUs,
MOJISIpHAsl KOHUEHTpalusi SKBUBAJICHTOB. BrIpakeHue
3aKOHA KBUBAJIEHTOB JIJIS1 PACTBOPOB.

OOu1re cBocTBa pacTBOPOB: JaBlICHHUE Mapa
pacTBOPOB, KUIIEHUE U KPUCTAIIA3ALUS PACTBOPOB.
3akon Payimst. Kpuockonwst, a30ymmuockonus. OcMmoc,
OCMOTHYECKOe JaBiieHne. 3akoH Baut-I'odda.
PacTtBopsl s5ekTposinToB. Teopusi 37IEKTPOITUTHYECKOMN
nucconuanuu  Appenuyca. CreneHb M KOHCTaHTa
qucconyanuu. Peakuuu B pacTBOpax 3JIEKTPOJIMTOB.
HNonHble paBHOBECHS U UX CMEILICHUE.
DJIEKTPOJIUTHYECKAS AUCcoManus Bojbl. loHHOE
IIPOU3BEICHNUE BOJBL. BOIOPOAHBINM MOKa3aTEb.
Mertonab! onpenenenust pH. pH-unaukaropst. ['maponus
cosieid. Comu, TUIpOSIM3YIOIIUECS 110 aHUOHY, 10
KaTUOHY, HETHApoau3ywumecs conu. U3smenenue pH
Cpensl pu ruaponse. bydepHbie CHCTeMBI.
JlucriepcHble CUCTEMBI, UX KIIaCCU(PUKAIUS, METObI
nojay4deHus. TepMoauHaMUYeCcKasi HEyCTOMYUBOCTD
reTepPOreHHbIX AUCHEPCHBIX cucTeM. [loBepXHOCTHBIE
sIBIICHUS U ajicopOrusi. Komutonaabie pacTBOPEI.
Kunernueckas u arperaTuBHasi yCTOMYHMBOCTh
KoJutouiHbIX cucteM. Koarymsauus. CegumenTanus.
CrpouTtenbHble MaTepUalbl KAK UCKYCCTBEHHBIE
JIUCTIEPCHBIE CUCTEMBI.

DIEKTPOXUMUYECKUE
IIPOLIECCHI

DIIEKTPOXUMHUYECKHUE CHUCTEMBI. DIIEKTPOIHBIN
MOTEHIMAJ, MEXaHU3M €r0 BO3HUKHOBEHHUSI. Y paBHEHHE
Hepucra. DnekTpoxuMHYeCKUd  psii  HanpsHKEHUN
METAJUIOB. THIIBI 3JIEKTPOJIOB.

lanpBann4eckue 3JIEMEHTBHI. N3zmepenne
3JIEKTPOJABHKYILEH CHJIBL. [Honapuzanus 51
NepeHanpspkeHue.  XMMHUYECKHME HMCTOYHHUKM — TOKa:
MepBUYHBIE rajbBaHUYECKUE AJIEMEHTBHI,

aKKyMYJIATOPBI, TOIUIMBHBIE DJIEMEHTBHI.
Koppo3us wMeramnoB. Bunel koppo3un. MexaHusm
AJIEKTPOXUMHYECKOM KOPpPO3UH. 3aliuTa METALIOB OT
Koppo3uu. Jnekrponus. [Ipouecchl, mporekaromue npu
JNEKTPOJIN3E€  BOJHBIX  PAcCTBOPOB  DIJIEKTPOJIUTOB.
3axonb! Dapanes.

[TomuMepsl U oTMroMepbl

DJIeMeHTbl ~ opraHuyeckol  xumuu. IloHarume o
noiuMepax U onuromepax.  OpraHuueckue
HEOpPraHW4YecKre  moiauMmepsl.  MeTonbl  cuUHTE3a
[IOJIMMEPOB:  TOJMMEpPU3alMs,  MOJIMKOHJIEHCAIMS.
XUMHUYECKOE CTPOCHHE U CBOWCTBA IOJIMMEPOB.
JecTpykuus [IOJIUMEPOB. buononumepsr:
MOJIMCaXapyuIbl, TOJTUU3ONPEHBI, OCJIKH.

CrpoutenbHbie MaTepuabl Ha OCHOBE
BBICOKOMOJICKYJISIDHBIX ~ coefquHeHnil.  [Ipumenenue
MIOJIMMEPOB MPH U3TOTOBIICHHH OETOHOB.

XuMudeckasi HICHTU(DUKAIHS

Xumudeckas UICHTU(UKAIHS BEILECTB.




Anamutnyeckuii curdai. OCHOBBI KayeCTBEHHOI'O U
KOJIMYECTBEHHOTO aHaiu3a. KauecTBeHHBbIE peakIuu Ha
HOHEI. Xumuyeckue,  (QUIUKO-XUMUYECKUE |
(U3UYecCKue METONbl aHall3a U WX HCIOIh30BaHUE B
COBPEMEHHBIX CTPOUTEIbHBIX TEXHOJIOTHSIX.

5.2. Pa3znennbl 1M CHUIIMHBI | MEKINCHUIIVINHAPHDBIC CBA3H

¢ o0ecnneynBaeMbIMU (MOCTEAYIOIMMH) TUCHATINHAMMA

Ne paznenoB qaHHON AMCHUILTUHBI, HEOOXOAMMBIX
7151 u3y4deHus: odecreunBaeMbIx (Iocie 170:¢
Ne | HaumenoBaHue o0ecrieunBaeMbIX a yi ( AyIOmIHX)
JICTTUTLUTAH
n/m (mocnenyromux) AUCUUIUINH
1 2 3 4 5 6
1. | CTpouTenbHble MaTEpHUAIIBI + + + + + +
2. | KOoHCTpYyKIIMOHHBIE METAUIBI U + + + + + +
CIUIaBHI B CTPOUTEIHCTBE
5.3. Pa3nespl AMCIIMIIJINH M BUALI 3aHATHIA
Ne
[Ipakr. | JIa6. Bcero
HanmenoBanue paznena quCIUIUTUHBI JIekir. CPC
n/m 3aH. 3aH. yac.
1. | Crpoenue BeniecTBa M peaKkMOHHAS 4/ - 4/2 12/26 | 20/28
CIIOCOOHOCTH BEIIECTB
2. | XuMuueckas TEPMOJIMHAMUKA u
Mo 8/4 - 8/2 | 12/26 | 28/32
KHUHETHKA
3. | PacTBOpbBI. JlUcniepCHBIE CUCTEMBI 10/2 - 10/ 12/26 | 32/28
4. | DNEeKTPOXUMHUYECKUE MPOLIECCHI 8/2 . 6/ 4 12/26 | 26/32
5. | llommMepsl 1 0IUTroMepsl 4/- . 4/- 12/26 | 20/26
6. | Xumuueckast nIeHTU(PUKAIINS BEIISCTB 2/- _ 4/- 12/25 | 18/25
5.4. J1aGopaTOpPHBI NPAKTHKYM
No Ne paznena Tpyno-
/It | JUCIUATUIAHEL HaunmenoBanue nabopatopHbIX padboT €MKOCTh
(dac)
L. 1 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHUN 4/2
7. o) Omnpenenenne TEIIOBBIX () (PEKTOB XMMUIECKUX 4/
peaxkuui
3 2 CKOpOCTh XMMHUYECKUX PEAKIIMN U XUMHUECKOE
' paBHOBECHE 4/2
4. 3 OO6mre CBOMCTBA paCTBOPOB M PABHOBECHS B BOJHBIX 4/
pacTBOpax AMEKTPOIUTOB
S 3 ['ereporeHHbBIC AUCTIEPCHBIE CUCTEMBI 4/-
6. 4 4/
OKHUCIUTENEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH
7. 4 DNEKTPOXUMHYECKHUE TTPOIECCHI 4/4




8. 5 CBoiicTBa OpraHUYECKUX BEIIECTB U 4/ -
BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH (II0JIMMEPOB)

9. 6 KauecTBEHHBIN U KOJIMYECTBEHHEIN XUMAYECKUN aHAIN3 4/-

5.5. IIpakTHyecKkue 3aHATHS

He nmpexycmoTpenst

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IITPOEKTOB
N KOHTPOJIBHBIX PABOT

KypcoBbie mpoekThl, KypCcOBbIE U KOHTPOJIbHbIE paboOThl B 00beMe
HACTOAIIEH TMCUUIUIMHBI HE PETYCMOTPEHBI.

7. ®OH/J] OLEHOYHBIX CPEJICTB /151 [IPOBEIEHUS
MPOMEXYTOUYHOMN ATTECTALIUA OBYYAIOLUXCS IO
JTUCHUIIJIMHE (MOJIY.JIIO)

7.1 IlepevyeHb KOMIETEHUHH € YKa3aHMEM 3TANOB UX (POPMHUPOBAHUS B

npouecce 0OCBOEHHs 00Pa30BaTEIbHOI 1T

DOTrPaMMbl

Neo | Komnerennus (mpodeccuonanbnast - [1K)
/11

dopma KOHTPOJIS ceMecTp

1 [OIIK-1 cmocoGHOCTE — WCHONB30BATh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
OUCLUIUINH B npodeccnoHaIbHON
NESTeTbHOCTH,  TPUMEHITh  METOJbI
MaTEMaTHYECKOTO aHaym3a u
MaTeMaTH4eCKOTO (KOMIIBIOTEPHOTO)
MOJICTUPOBAHUS,  TEOPETUYECKOTO U
HKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS;

JlaGopatopnas pabota (JIP) 1/1
Tectuposanwue (T)
OK3amMeH

2 | OIIK-2 CIIOCOOHOCTh BBISIBUTh
€CTECTBEHHOHAYYHYIO CYIIIHOCTb
npobieM,  BO3HUKAIOUIMX B XOJIE
npogecCUOHATbHON NeSITETbHOCTH,
MIPUBJICYb ux ISt pereHus
COOTBETCTBYIOIIHI busnKo-
MaTeMaTHYECKUH anmnapar,

JlaGopatopnas pabora (JIP) 1/1
Tectuposanwue (T)
OK3aMeH

7.2 Onucanue nokasaresjieid 1 KpuTepreB OLICHUBAHUS KOMIIETEHIIMH HA
a3JIMYHBIX dTanax ux ¢GopmMmupoBaHus, ONUCAHHUE IKAJ OLICHUBAHUSA

dopma OlEHUBAHUS

COBPEMEHHON TEXHOJOTUM MPOU3BOJICTBA
CTPOUTENIbHBIX MaTepHalioB U KOHCTPYKIIHA,
CBOMCTBA XHMMHYECKUX OJJIEMEHTOB U HX
COEJIMHEHUH, COCTaBJISIOIINX OCHOBY
crpoutenbHbix Marepuainos (OIIK-1, OIIK-2)

Heckpunrop
KOMIICTCHIHH TToka3zaTenb OlleHUBaHUS
JIP T OK3aMeH
3HaeT OCHOBBl XHMHUU M XHMHUYECKHE MPOLECCHI




VYmeer

MMPUMCHATH TOJYUCHHBIC 3HAaHHUA IO XUMHU

skcniepumenTa (OIIK-1, OIIK-2)

npu usydeHuu apyrux nucuuiumms (OIK-1, | + + +
OIIK-2)

Bnaneer COBPEMEHHOM Hay4YHOH arnmaparypoi,
HaBbIKAMH BeICHUA buznIeCcCKoro + + +

7.2.1. ITan TeKymero KOHTPOJIA 3HAHUM

Pe3ynbTaThl TEKylero KOHTPOJSI 3HAHUW M MEXKCECCHOHHOW aTTecTaluu
OTICHUBAIOTCS TIO MIATHOATHHOM ITKAJIE C OIICHKAMMU:

COTIUYHON;

«XOPOLIOY;

«YJIOBJIETBOPUTEIBHOY;

«HEYJOBJIETBOPUTEIHHOY;

«HE aTTECTOBAH.

Heckpun Ouenka Kpurepuit
TOp [Tokazarens olleHUBaHUS OIICHUBAHMUS
KOMTIIETE
HITUU
3Haer OCHOBBI XUMHH M XHMHYECKHE TIPOIECCHI I
. OJTHOE
COBPEMEHHOM  TEXHOJOTMH  IPOU3BOJCTBA
9 MoceleHue
CTPOUTENLHBIX MAaTEepPHAIOB W KOHCTPYKIIUMH,
o TIEKIIMOHHBIX
CBOICTBA XMMHYECKHX DJIEMEHTOB U HX .
. 3aHSATHH,
COCIMHEHUH, COCTaBISIOITNX OCHOBY AGonaTo
hi§ TOPHBIX
crpoutenbHbix Matepuaion (OITK-1, OITK-2) patop
OTIUYHO | paboT.
Ymeer NPUMEHSTH MOJYYCHHBIE 3HAHUS TO (PU3NKEe B
IIpoxoxnenue
XUMUHM TPU  WU3YYEHUHM JAPYTUX JUCIUILINH DOMEKYTOHOLO
(OTIK-1, OTIK-2) POMENYT
= > " TECTUPOBAaHUS Ha
Brnageer | coBpemeHHOM Hay4YHOU anmnapaTtypoi, -
HaBBIKAMU BEJICHUS bu3nIECKOTro
COTJIMYHO.
skcnepumenTa (OTIK-1, OTIK-2)
3Haer OCHOBBI XUMHH M XHMHYECKHE TIPOIECCHI I
. OJIHOE
COBPEMEHHOM  TEXHOJOTHMH  IPOU3BOJCTBA
9 MOCEIICHNE
CTPOUTENLHBIX MAaTEepPHAIOB W KOHCTPYKIIUH,
o JIEKIMOHHBIX
CBOICTBA XMMHYECKHX DSJIEMEHTOB U HX .
v 3aHSTHIA,
COCIMHEHUH, COCTaBIISIOTUX OCHOBY ABonaTo
1 TOPHBIX
crpoutenbHbix Matepuaion (OITK-1, OITK-2) 5 paTop
Xopomio | pabor.
Ymeer NPUMEHSTH MOJYYCHHbBIE 3HAHUS TO (PU3MKE B p p
[Ipoxoxnenue
XUMUHM TPU  WU3YYEHUHM JAPYTUX JUCHUIUINH DOMEKYTOUHONO
(OTIK-1, OTTK-2) POMEIYT
= > = TECTUPOBAaHUS Ha
Brnageer | coBpemeHHOM Hay4YHOU anmnapaTtypoi, OLEHK
HaBBIKAMU BEJICHUS bu3nIECKOTro «xopo?uo»
skcnepumenTa (OIIK-1, OTIK-2) '
3HaeT OCHOBBl XUMHHM UM XUMHYECKUE IPOLECCHI [Tonnoe
COBPEMEHHOM  TEXHOJOTHMH  IPOU3BOJCTBA MoceleHne
CTPOUTENLHBIX MAaTEepPHAIOB W KOHCTPYKIIUMH, TIEKIIMOHHBIX
CBOMCTBA XHMMHYECKHUX OJJIEMEHTOB W HUX | yIOBJET | 3aHATHH,
COCIIMHEHUH, COCTaBIISIOTUX OCHOBY | BOpUTEI | IaDOpaTOPHBIX
crpoutenbHbix Matepuaion (OITK-1, OITK-2) BHO pabor.
Ymeer NPUMEHATH IMOJIYYeHHbIE 3HAHUS MO (pu3NKe B [Tpoxoxxnenue
XUMUM TP W3YYCHHH JAPYTUX JTUCIUILIAH MIPOMEXKYTOUYHOTO
(OIIK-1, OIIK-2) TECTUPOBAHUSA Ha




Heckpun Ouenka Kpurepuit
TOP IToka3zarenn OLCHHUBAHUA OLCHUBAaHUA

KOMIIETE

HITUU

Bnaneer | coBpemeHHOU Hay4YHOH anmaparypou, OIIEHKY
HaBbIKaMH BC€ACHUA (1)I/I3I/I‘-IGCKOI‘0 «YyHAOBJICTBOPUTCIIb
skcniepumenTa (OIIK-1, OTIK-2) HOY.

3HaeTr OCHOBbI XHUMHU W XHUMHYCCKUC TIPOLECCCHI YacTtuuHoe
COBPEMEHHOM  TEXHOJOTMH  IPOU3BOJCTBA MOCeIIeHNE
CTPOUTENBHBIX MaTEPUATIOB M KOHCTPYKIUH, JIEKIMOHHBIX
CBOMCTBA XUMHYECKMX DJJIEMEHTOB M HX 3aHATHH,
COEJIMHEHUH, COCTAaBJISIFOLIIUX OCHOBY 1ab0paTOPHBIX
crpoutenbHbix Matepuaion (OITK-1, OITK-2) HEYHOBI pabor.

Ymeer NPUMEHSTH TMOJYYCHHBIE 3HAHUS TO (PU3MKEe B :ﬁgﬂm [Ipoxoxaenue
XUMHUM TP WU3YYEHUHM JAPYTUX JTUCHUIUINH MIPOMEXKYTOUHOTO
(OIIK-1, OIIK-2) TECTUPOBAHUSI HA

Bnaneer | coBpemeHHOU Hay4YHOH anmaparypou, OLIEHKY
HaBBIKAMU BEJICHUS bu3nIECKOTro «HEY/I0BJIETBOPUT
skcnepumenTa (OITK-1, OTIK-2) €JILHOY.

3HaeT OCHOBbI XHUMHU W XHUMHYCCKUC TIPOLECCCHI
COBPEMEHHOM  TEXHOJOTHMH  IPOU3BOJCTBA
CTPOUTEIBHBIX MaTEPUAIOB U KOHCTPYKLUH,
CBOICTBA XMMHYECKHX DSJIEMEHTOB U HX Henocemenue
COEJIMHEHUH, COCTAaBJISIFOLIIUX OCHOBY JIEKIMOHHBIX
crpoutenbHbix Matepuaion (OITK-1, OITK-2) He 3aHATHH, u

Ymeer NPUMEHSTH MOJYYCHHbBIE 3HAHUS 1O (PU3MKEe B ?;ecm 1ab0paTOPHBIX
XUMUHM TPU  WU3YYEHUHM JAPYTUX JUCIUILINH pabor,
(OIIK-1, OIIK-2) TECTUPOBAHUS

Bnaneer | coBpemeHHOU Hay4YHOH anmaparypo,
HaBbIKaMH BE€ACHUA (1)I/I3I/I‘-IGCKOI‘0
skcnepumenTa (OIIK-1, OTIK-2)

7.2.2. ITan NpoMe:;KyTOYHOT0 KOHTPOJISI 3HAHUI
[Io OKOHYAaHMM U3YYEHHUS AUCHUIUIMHBI PE3YJbTaThl MPOMEKYTOUHOTO
KOHTPOJII 3HAaHMW (PK3aMEH) OLIEHMBAIOTCA IO YeTbhIpexOajabHOM 1IKale ¢

OLCHKaMM:

® (OTJIUYHOY;

® «XOPOLIO»;

® (YJOBJIETBOPUTEIBHOY;

® «HE YJOBJIETBOPUTEIBHOY.

Heckpun Ioka3zareab oueHUBaAHUS Ouenka Kpurepuii
TOp OlLleHUBAHUS
KoMIIeTe
HIMHU

3Haer OCHOBBI XUMHUHU ¥ XUMUYECKHUE MPOIIECCHI CryneHt
COBPEMEHHOM TeXHOJOTUH MPOU3BOICTBA J€MOHCTPUPYET
CTPOUTENLHBIX MAaTEPHUATIOB U KOHCTPYKITUH, MOJIHOE
CBOICTBa XUMUYECKHX AJIEMEHTOB U UX OTJIMYHO | IOHUMaHUE
COEMHEHUH, COCTABIIAIOLIUX OCHOBY 3aJaHuH. Bce
crpoutenbHbix MatepuaioB (OITK-1, OITK-2) TpeOoBaHUs,

Ymeer NPUMEHSTH TMOJYYeHHbIE 3HAHUS Mo (u3MNKe B MPEIBSIBISIEMBIC K




Heckpun Ioka3zarenb oueHUBaAHUS Ouenka Kpurepuii
TOp OlLleHUBAHUS
KOMIIeTe
HIMHU
XUMUHM TP WU3YYEHUHM JAPYTUX JTUCHUIUINH 3aJIaHUIO0
(OIIK-1, OIIK-2) BBITIOJTHEHBI.
Bnaneer | coBpemeHHOU Hay4YHOH anmaparypo,
HaBBIKAMU BEJICHUS bu3nIECKOTOo
skcniepumenTa (OIIK-1, OTIK-2)
3HaeT OCHOBBI XUMUHU U XUMUYECKUE TTPOLIECCHI
COBPEMEHHOM TeXHOJIOTUH MPOU3BOICTBA
o Crynent
CTPOUTENBbHBIX MAaTEPUATIOB U KOHCTPYKIIUH,
o J€MOHCTPHUPYET
CBOICTBa XUMUYECKHX AJIEMEHTOB U UX
. 3HAUYUTENIbHOE
COEIMHEHUH, COCTABIIAIONINX OCHOBY OHIMAHIE
MMOHUMAaHH
crpoutenbHbix MatepuaioB (OITK-1, OITK-2) .
XOpOLIO | 3aJaHUH. Bce
YwMmeer NPUMEHSTH MOJYYCHHbIE 3HAHUS N0 (PU3MKEe B TpeGoBaHus
XUMUHM TP WU3YYEHUHM JAPYTUX JTUCHUIUINH ’
MpeIbsIBIsEMbIE K
(OTIK-1, OTIK-2) pei
= > = 3a/1aHUIO0
Brnageer | coBpemeHHOM Hay4YHOU anmnapaTtypoi,
BBITIOJTHEHBI.
HaBBIKAMU BEJICHUS bu3nIECKOTro
skcnepumenTa (OIIK-1, OTIK-2)
3HaeT OCHOBBI XUMUHU U XMMUYECKUE TTPOLIECCHI
COBPEMEHHOM TEXHOJIOTUU TPOU3BOACTBA Crynent
CTPOUTENBbHBIX MAaTEPUATIOB U KOHCTPYKIIUH, J€MOHCTPHUPYET
CBOICTBa XUMUYECKHX AJIEMEHTOB U UX YaCTUYHOE
COEIMHEHUH, COCTABIIAIOIINX OCHOBY MOHUMaHHe
OBJIET .
crpoutenbHbix Matepuaion (OITK-1, OITK-2) YA 3aaHUN.
BOPUTEI
Ymeer NPUMEHSTH MOJYYCHHBIE 3HAHUS N0 (PU3MKE B ng BonbmmHCcTBO
XUMUM TP WU3YYEHUHM JAPYTUX JTUCHUIUINH TpeboBaHUH,
(OIIK-1, OIIK-2) MPEIBABISIEMBIX K
Bnaneer | coBpemeHHOU Hay4YHOH anmaparypou, 3aaHUIO0
HaBBIKAMU BEJICHUS bu3nIECKOTro BBITIOJTHEHBI.
skcniepumenTa (OIIK-1, OTIK-2)
3Haer OCHOBBI XUMUU U XUMHUYECKHE ITPOLIECCHI 1. Crynenr
COBPEMEHHOI TEXHOJIOTUHU IIPOU3BOICTBA JEMOHCTPUPYET
CTPOUTENIbHBIX MAaTEPUAJIOB U KOHCTPYKIUH, HeOoJbII0e
CBOMCTBAa XUMHUYECKUX AJIIEMEHTOB U UX MMOHUMaHHE
COEJIMHEHUH, COCTABIIAIOIINX OCHOBY 3agaHuii. MHorue
ctpoutenbHbix MaTepuanos (OIIK-1, OIIK-2) TpeGoBaHus,
YwMmeer NPUMEHATH IMOJIYYeHHbIE 3HAHUS MO (puU3MKe B MpPEABSBISIEMBIE K
XUMAM TIPW  M3YMEHMH JIPYTMX JWCLUMIUTMH | o | 33J8HHIO HE
(OIIK-1, OIIK-2) YA BBIITOJIHEHBI.
= > —— €TBOPUT
Bnaneer | coBpemeHHOU Hay4YHOU anmnaparypo, | . 2. CryneHnt
HaBbIKaMU BEJICHUS buznyeckoro J€MOHCTPHUPYET
skcniepumenta (OIIK-1, OIIK-2) HETIOHUMaHUE
3aJaHUM.

3. ¥V cryaeHTta HET
otBeta. He ObuIO
ITIOIIBITKH
BBINIOJIHUTH
3aJlaHue.




7.3. IlpumepHblii mNepeYeHb OLEHOYHBIX CpPeICTB  (TUIOBBbIE
KOHTPOJIbHbIE 3a/IaHUSl WJIM HHbIE MATEPHAJbl, HEOOXOAUMBbIE IJIsl OLEHKHU
3HAHU, YMEHUI, HABBIKOB U (MJIH) ONbITA IEATEILHOCTH)

7.3.1. IlIpumepnas tematuxka PI'P
He npexycMoTpeHsl.
7.3.2. [IpumepHas TemaTuka u cogepxanue KP

IIpn onpeneneHUM TEKyWIEro KOHTPOJSA YCHEBAEMOCTH Y CTYAEHTOB

3a04HOM (POPMBI 00YUECHHSI IPETYCMOTPEHBI KOHTPOJIbHBIE paOOTHI

Ne /i Tembl 3aganuit

OCHOBHbBIE CTEXHOMETPUYECKHE 3aKOHBI M PacCUEThl IO
YPaBHEHUSIM peaKkLui

Kiaccel HEOpraHUYECKUX COEMHEHUN

DHepreTuka U HanpaBJICHHOCTh XUMUYECKUX MPOIIECCOB
XuUMHUYeCKast KHHETUKA U PABHOBECHE

Ctpoenne aToma. XUMUYECKas CBSI3b

PacTBOpBI 351€KTPOIUTOB

JlucriepcHble CUCTEMBI B TEXHOJIOTHH CTPOUTENIHCTBA

2 Heoprannueckue BsoKyIme BeecTBa

DNEKTPOAHBIE TOTEHIUANIBI U FaJIbBAHUUECKHUE AIEMEHTBI
Kopposus u 3ammra MeTaJuin4ecKiuX KOHCTPYKIUMN

Tema 1. OcHOBHBIE CTEXHOMETPUYECKHE 3aKOHbI
U pacyeThl 10 YPABHEHUAM peakuui

3apmaya. BzaumopeicTBHE alIOMHHHSI C PacTBOPOM COJITHOM KHCIIOTBI
MIPOTEKAET MO CIASAYIONIEH peaKIuu:

241 + 6HCI — 2A4ICl; + 3H,1

B peakmuu yuyactByroT 2,7 Kr amoMuHusa. Paccuuraiite 00beM BOIOPOJA,
BBIJICJIMBILIETOCS. B XOJI€ PEAKIMHU, NPOTEKAIOMIEH NPU HOPMAIBHBIX YCIOBUSX, a
Tak e npu Temmeparype 28 °C u masnenun 102 kIla; aGCOMIOTHYIO IIOTHOCTh
BOJIOPOJIa U IJIOTHOCTh BOJOPOJIa IO BO3JIyXY; Maccy 00Opa3oBaBIIETOCs XJIOpHIA
QIFOMMHUS ¥ MACCOBYIO J0JII0 AIFOMHUHUS B HEM.

Pemrenue. Peakuus npoTekaer no ypaBHEHHIO

241 + 6HCI — 24ICI; + 3H, 1.

B BUAC Ta6J'II/ILIBI npcacTaBuM MOJIAPHBIC MACChl, KOJUYCCTBO MOJIb H
COOTBCTCTBYIOINMEC MM MACChl Yy4JaCTBYIOIIUX B PCAKIINH BCIICCTB.

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



UtoObl HaliTu 00BEM BOJOPOJIA, BBIICIUBIIETOCS B PEAKIIMU TPU HOPMAIBHBIX
YCIIOBUSIX, COCTABUM TIPOITOPIIHIO:

54 r Al BeiaensoT U3 KUCJIOTHI (22,4-3) 1 Bogopoaa (1Mo ypaBHEHHIO PEaKIUH)
2700 r Al BBIACNSIOT U3 KUCIOTHI V), J1 BOJ0po/ia (10 YCIOBUIO 3a/1a4H);

2700-22,4-3
Vy = 54 =3360 .
JUis ycnoBHi, OTIMYHBIX OT HOPMAJbHBIX, O0BEM Ta3a pPacCUUTAEM IIO

ypaBHeHuto (1.4):

_v-R-T 3360-831-(273 +28) _

V.= P 22.4-102 =3678,4 1,
wu o popmyae (1.3):

Po Vo T 101-3360 - (273+28)

V. = =3678,4 1.
x » 273 -102 e
AOCOIIOTHYIO TUIOTHOCTh BOJIOpO/Ia paccunutaem 1o gopmyse (1.6):
My _ 26 o/
P, ="y, T4 T

OTHOCHUTENBHYIO ITIOTHOCTH BOJOPO/A IO BO3yXy paccuntaeM 1o ¢opmyse (1.8):
D603() _ M(H2) :l
(HZ) M(eogd) 29

Maccy o6pa3oBaBiierocs B peakUWd XJIOpHAA >Kejle3a PaccuuTaeM IIo
YPaBHEHUIO PEAKIINH, COCTABUB MPOTIOPITUIO:

=0,07.

2700 T Al obpazytor M AIC

54t Al obpasyor 2671 AICI;;

2700-267

54
Maccosyto momo xene3a B AICI; paccuntaeM, UCXOAs COOTBETCTBCHHO M3
aTOMHBIX U MOJISIPHBIX MacC aTOMOB M MOJICKYJI:
133,5 r AICI; coctaBmsarot 100 %
27r Al cocraBmaior x %;
_27-100
133,5

=20,22 %.

Tema 2. Kitaccbl HeOpraHm4ecKux coeInHeHuit

3apaua 1. Kakue u3 nmepeynciIeHHBIX HUKE BEIICCTB SABJISIOTCS OKCHIAMM:
H,CO;, BeO, K,O, SO, Mg(NO;),? VYxkaxure HX CBOWCTBa (OCHOBHBIE,
KHCIIOTHBIC, amdoTepHble). Hamumure ypaBHEHUS peakiuil, JOKa3bIBAFOIINX
XapaKTep OKCHUJIOB.



Pemenue. B Hamem npumepe KHCIOTHBIM OKCHIOM siBisieTcs: okcup SO..
[Ipu B3amMozeiicTBUM C BOJAOW OH 0Opasyer cepHUCTyO0 Kuciaoty H,SO;, ¢
OCHOBaHMSIMU U OCHOBHBIMH OKCUJAMU — €€ COJIU:

S02 =+ HQO — H2S03,

S02 + 2LiOH — L12S03 +H20;

S02 =+ Na20 — N(lgSOg.

Okcung K,O 1poOSIBIET OCHOBHBIE CBOWMCTBA, PAacTBOPSAETCS B BOAE C
oOpa3oBaHMeM OCHOBaHUs. B3auMoieiicTByeT ¢ KHCIOTaMH U KHUCIOTHBIMU
OKCHJIaMU ¢ 00pa30BaHUEM COJIE B COOTBETCTBHH CO CIEAYIOIIMMHU PEAKLIUSIMU:

K20 + H20 —>2KOH,

KO + 2HCI — 2KCI + H,0;

K20 + C02 — K2C03.

BeO — amdorepHbIil OKCH, HEPACTBOPUMBIN B Boje. EMy coOoTBeTCTByeT
TUIPOKCHU/I, TPOSIBIISIONINI KUCIOTHBIE cBOMCTBA (H,Be(; — KUCI0TAa) U OCHOBHbBIE
cBoiictBa (Be(OH), — ocHoBaHmue). AMGBOTEpHBIE OKCHUIBI B3aUMOJEHCTBYIOT C
KHCJIOTAMH M UIEJIOYaMH, a TAK)K€ C KUCJIOTHBIMM M OCHOBHBIMU OKCHUAAMU C
00pa3zoBaHUEM COJIEH:

BeO + 2HCI — BeCl, + H,0;

BeO + CO, — BeCOj3;

BeO + 2NaOH — Na,BeO, + HO0;

BeO + K20 — KZBeOZ.

3apauya 2. CocraBbTe ypaBHEHUs PEAKLUMH IMOIYYEHHUS BCEX BO3MOXKHBIX
COJIEW MpHU B3aUMOJEHCTBUN THAPOKCUAA Oapus U CEpHUCTOM KucioTel. HazoBure
NOJIyYEHHBIE COJIH.

Pemenne.

Ba(OH), + H,SO; — 2H,0 + BaSO; — cynbdut Gapusi.

[Ipu HemoctaTouHOM [UIsi OOpa3OBaHUA CpEIHEH COJM KOJUYECTBE
OCHOBaHMS NOJTy4aeTCsl KUCaasi COJIb:

Ba(OH), + 2 H,SO; — 2H,0 + Ba(HSO3),— ruapocynbdut 6apus.

Jlist mpeBpallleHusl KHCIIOW COJMM B CPEIHIOI HEOO0XOAuMO J100aBUTh
OCHOBAaHHE:

BCZ(HC03)2 + Ba(OH)Z — 2BCZCO3 =+ 2H20

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

2Ba(OH), + H,SO;—2H,0 + (BaOH),SO;— runpokcocyinbhut dapus.

HeoOxomuMo NOMHUTB, 4YTO NPAaBHJIBHOCTh COCTABJICHHUA XUMHUYECKOU
dopMyIibl MpOBEpsAETCS MO PABEHCTBY BAJICHTHOCTH (CTENEHU OKHUCIICHUS)
OCHOBHOTO UM KHCJIOTHOTO OCTaTKOB. BajeHTHOCTb OCHOBHOIO OCTaTKa
ONPEIEIAETCA YUCIOM 3AMEWeHHbIX 2UOPOKCOZPYNN B MOJIEKYJIE OCHOBAaHMS Ha
KHCJIOTHBIA OCTaTOK; BAJIEHTHOCTh (CTENEHb OKUCIEHUS) KUCIOTHOTO OCTaTKa —
YUCIOM 3AMEUJeHHbIX amoMOo8 BOIOPOJA B MOJIEKYJE KHUCIOTHI HAa OCHOBHOM
OCTaTOK.

3amaya 3. I[lpuBeaute ypaBHEHUME PEAKUMU TMOIYYEHHUS THAPOKCUAA
amomunuda. Ornpenenure ero cpoictBa (mpupony). Hamuiure ypaBHEHUS
peaKuuid, TOKa3bIBAIOIIHNE UX.



Pemrenne. ['mapokcu amOMUHMSL HEIb3s MOJYYUTh HENOCPEACTBEHHBIM
B3aMMOJEHUCTBUEM OKCHJA aJIOMUHHS C BOAOU, T.K. OKCHJI HE PAaCTBOPHUM B BOJE,
II03TOMY €0 MOYKHO MTOJYYUTh CICIYIOIIUM ITyTEM:

AI(NO3)3 + 3NaOH — Al(O]‘])g + 3NCZN03

I'mapokcun amromMuHus o6samaer aM¢pOTEpHBIMH CBOMCTBaMH, T.€.
JIBOMCTBEHHOW TPUPOJION, CIEAOBATEIBHO, MOXKET B3aMMOJICMCTBOBATh KaK C
KUCJIOTHBIMHU, TaK U C OCHOBHBIMU OKCHUIAMH, TUIPOKCHIAMHU.
Peakunu, moarBepKaaroime KUCJIOTHbIE CBOMCTBA THAPOKCHUIA:

Al(OH);(HAIO,;) + KOH — KAIO,+ 2H,0,;

2Al(0[‘[)3 (HAZOZ) + BaO — Ba(AlOZ)Z + 3H20
Peaknun, noarsepxkaaronme OCHOBHbBIE CBOMCTBA THAPOKCHIA:

2A1(OH); + 3H,CO; — Al,(CO3); + 6H,0;

2A1(OH); + 350; — Al,(SO,); + 6H,0.

Tema 3. JHepreTuka ¥ HANPABJIEHHOCTb XMMUYECKHX MPOLECCOB

3apanue 1. Paccuuraiite TemmoBod AS(PheKT XUMHUUECKON peakiluw,
IpoTeKaroled B CTaHJAPTHBIX  W300apHO-U30TEPMUYECKUX YCIOBUSX, IO
YPaBHEHUIO:

CH4(Z) + COQ(Z) — ZCO(Z) =+ 2H2(2), €CJIn
AfHOCH4 = —74,8 xJ[>x/M01b; AfH0C02 = —394,0 xJIx/MOIb;
AfHOCO =—110,5 xJ[>x/MOJIb; AfH0H2 = 0 kJ[>x/MOIIb.
VYKaxure, Kakas 3TO peaklus 3K30- WIH 3HJI0TepMHuYecKas. Kakoe KoiaumdecTBo
TEIUIOTHI OyJeT 3aTpadeHo Ha noxyderue 30 kr Bogopoaa?

Pemenne. TemnoBoii >3pdext xumuueckoii peakuun AH’, npoTekaroeil B
CTaHJAPTHBIX HW300apPHO-U30TEPMUYECKUX YCIOBHUSX, PACCUUTAEM, IOIb3YICh
caenctBueM 3akoHa ['ecca (3.1):

AHO: 2 V'AjHonpod.peaK -2 V'AfHoucx.e-ea
AHOZ (2‘AfHOCO(2) + Z‘AfHng(g)) - (AfHOCH4(2) + AfHOCOQ(Z)).
AH’=2-(-110,5)+2-0 — (— 74,8 —394,0) = 247,8 kJx.
Tak kak AH’> 0, To mporiecc sndomepmuieckul.

W3 ypaBHEHUSI peaklMM CIEIYET, UTO IJId ModydeHus 2 moneit (v;) wiu 4 r
(m = v - M) Bomopoma TpeOyercsi 3arpatuth 247,8 k]I Ternorel. Ecoum B
pe3ynbpTaTe mpolecca 00pa3yercss MHOE KOJIMYECTBO BemiecTBa (V,), TO TEIUIOTY
paccuuThiBaeM 110 popmyne AH = v -AH’/ v,

v, = m/M, v, = 30-10%/2 = 15-10° mouei,
AH = 15-10° - 247,8/2 = 1,8585-10° k[T x.

3agaua 2. Bo3MOXHO 11 camMONpOM3BOJIBLHOE B3aUMOCICTBUE KapOoHaTa

KaJIbLIUS U OKCHJIa KPEMHHUSI, IPOTEKAIOIIee MO0 YPaBHEHUIO
CCZCO3(KP)+ SiOg(Kp) — CaSi03(Kp) + COQ(Z)
B CTAHJAPTHBIX U300apHO-U30TEPMHUUECKUX YCIOBUSIX?

Pemenne. KpurepuemM caMoOnmpou3BOJIBHOIO MPOTEKaHUS TMpolecca B
3aKpBITON CHUCTEME B HM300apHO-M30TEPMHUYECKUX YCIOBHSIX SBISICTCS YOBUIb
suepruu I'm66ca. PaccuntaeM m3MeHenue sneprum I'u66ca AG’ B xoze maHHO#M
peakiyy, BOCIOJNb30BaBUINCH ypaBHeHmeM AG’ = AH — T-AS’ Bemmuumny
M3MEHEHHUS YHTAIBIINU PEAKI[UU PACCUUTAEM 10 YPABHEHHUIO:



AHOZ(A‘}(HO COZ(z) + AJHO CaSiO3(Kp)) - (AfHO SiOg(Kp) + AJHO CaCO3(Kp)).
DHTaneu 00pa30BaHMs BCEX YIACTHUKOB PEaKInu OepeM u3 TaOJIUIIbI
CTARJIAPTHBIX (UBUKO-XMMUYECKUX BEJTUYHH .

AfH COs) =—393,5 xJI/Momb; AH’ CaC03(Kp) =—1206,0 k/[x/M01B;
AHSi050) = —859,3 kJlx/Monb; AH' CaSiOs, = —1584, 1K]Ik/MOT®.
[TopcTaBuB 3HaUEHUS B ypaBHEHUE, TOJIYYUM
AH" =-363,5-1584,1 — (—859,3 — 1206,0) = 87,7 xJIx.
Bbluncanm u3MeHenne SHTpormn AS’iIs  peakuuu, mpoTekaiomei B
CTaHJIAPTHBIX YCIOBUSX, UCIIOIB3Ys TaOIWUYHbIE JaHHbIE (Tabi.3.1).
5’ CaCO3y= 92,9 Mox/monn-K; S’ Si0 ey = 42,1 JTx /Monb-K;
S’ o, = 231,5Tx/monpK; SOCaS103(K0) 82,0 x/monb-K.
ASO IR S()npod 2v-§ UCX.6-69
AS" =58 COy) + 8 CaSiOsp) — S SiOsp) — S CaCOsyp),
AS’=82.0 +231 6-92,9-42,1=178,6 Jx/Kum AS’=0,179 KI[)K/K
Paccuntaem AG’, Bocnosns3oBasimuce Haiinenusivu 3aadeausma AH u AS?:
AG’=87,7 — 298 - 0,179 = +34,36 kJIx.
IHockomsky AG’ > 0, TO faHHBIi mporecc B CTAHAAPTHBIX YCIOBHSX
CaMONPOU3BOJILHO IPOTEKATh HE MOXKET.

Tema 4. XumMnuyeckasi KHHETHKA U PABHOBeCHe

3apauya 1. Paccuuraiite, BO CKOJBKO pa3 HM3MEHUTCS CKOPOCTb PEAKIMU
oOpa3zoBanus okcua cepsl (VI), mporekaromieii o ypaBHEHHUIO
280:) + Oz) — 2805,
a) pY yBEJIMYEHUH KOHIIEHTpauuu okcuaa cepsl (IV) B 2 pasa;
0) mpu yBeIMYEHUH BHEIIHETO JaBJICHUS B 3 pasa.
Pemienne. KunHeTndeckoe ypaBHEHME pEAKLMM, COIVIACHO 3aKOHY
JEHCTBYIOIINX MacC, UMEET BU/I:

v="k-c? ¢
50, “02°

a) 3aIUIIeM KHHETHYECKOE YpaBHEHHE MpHU KoHIeHTparuu SO, B JIBa pasa
0O0JIBIIIE UCXOTHOM:

! 2 2
v=k-(2¢cs0,) co,=4k-(cso,) co,.

3aTeM HaxoAUM OTHOIIIEHUE CKOPOCTEH Mpoliecca:

! 2
1)__4-k-(6'502) - CO,
o 2
() k-(cs0,)*-co,

Taxum oOpa3zoM, Mpu yBeIW4YeHUH KOHIEHTparuu SO, B 2 pa3a CKOpOCTh
peakmuu Bo3pocia B 4 pasa;

0) B JaHHOM peaKIuu BCE BEIICCTBA HAXOATCS B ra3000pa3HOM COCTOSHUM,
MO3TOMY TIIPH YBEJIMYEHUH JaBJICHUS HAJl CUCTEMOU B 3 pa3a 00beM YMEHBIITUTCS B
TPU pasa, a KOHIEHTPAIUs KaXKJI0T0 U3 Pearupyrolnx BEIIECTB, CIeI0BATEILHO,
yBenuuuTcs B 3 pa3a. Torjga KnHETUYECKOE YpaBHEHHE 3aITUIIIEM:

1),'=k-(30502 )2'36‘02 = 27 -k'(CSO 5 )2'002 )

-4



o' 27-k-(cs0,)’co,
CrnenoBarenbHo, ~ — 2 =27.
v k'(CSOZ) "CO,
Takum oOpa3om, Mpu YBETUYEHUH JABJICHHS B 3 pa3a CKOPOCTh PEAKIIHH
yBEIUYHTCS B 27 pas.
3agaua 2. OKuCIEHHE Cephl MPOTEKAET IO YPABHEHUIO
St T O2i) = SOx.
Kak wW3MEHUTCS CKOpPOCTh 3TOW pEaKIUU IpPH YBEIMYEHHH PEAKIMOHHOIO
0o6béma B 3 paza?
Pemenue. B ciydae reTeporeHHbIX peakiuid B ypaBHCHUE 3aKOHA JIEMCTBUS
MacCc BXOJSAT KOHIICHTPAllUM BEUIECTB, HAXOMSIIUXCA B Tra3oBod (Qaze wuiu
pactBope. Kunertnueckoe ypaBHEHHE JJii TE€TEPOT€HHON peakiuu oOpa3oBaHMS
OKCHJIa CEpPBI 10 U3MEHEHUS JABJICHUS UMEET BUI:

v=k-co,,

nocyie yBeJIMueHUd oObEMa B 3 pas3a KOHIIGHTpalUs KHUCIOPOJa YMEHBIIUTCS
, 1
TaKXxe B 3 paza: 0 =k'?‘002
!
0

1 k-co, 1

CnenmoBaTeibHO, , 3 kco, 3 -

Takum oOpa3om, IpH yBeJIUYEHUU 00bEMA peakIMOHHOTO cocyaa B 3 pasza
CKOPOCTb pEaKIMM YMEHBIIUTCA B 3 pasa.

3agaua 3. Bo ckoJIbKO pa3 BO3pacTeT CKOPOCTh PEAKIMH, €CJIU TEMIIEpaTypa
yBeanuntcs Ha 40 °C? TemneparypHblii KO3pPUIUEHT peaKiK PaBeH 2.

Pemenne. Cornacuo ypaBHenuto Baut-I'odda (3.10)

t,—t
l)t]
PaccunraeM, BO CKOJBKO pa3 YBEIUYUTCS CKOPOCTh XUMHUYECKOW peaKiluH,
MOJICTAaBUB B YpAaBHEHHE JIAHHbBIE U3 YCIIOBUS 3aa4H:
40
D2 _210-2%_16.
Vy;

Takum 06pa3om, Ipy MOBBIIIEHHH TeMIepaTypbl Ha 40 °C CKOpPOCTh TaHHON
pEeaKIMK YBEJIMYUTCS B IECTHAALATH Pas.

Bamaua 4. Peakuus npu temneparype 20 °C mporekaer 3a 45 c.
TemnepatypHbiii ko3pduumeHT ckopocTd peakuuu paBeH 3. Kakoe Bpems
noTpedyeTcs s 3aBepiieHus 3Toi peakiwu npu 40 °C?

Pemenune. PaccuntaeM BO CKOJBKO pa3 BO3pPACTaeT CKOPOCTh PEAKIUU MPHU
YBEIMYEHUH TEMIEPaTypbl, BOCIOJIb30BaBIINCH ypaBHeHUeM Bant—I'odda (3.10):

L=,
RN
v,
40-20
D40 _5 10 V40 _32_4

Dy Dy



YeMm BbIllIE CKOPOCTh pEaKIMH, TeM 3a 0Oojiee KOPOTKUH IMPOMENKYTOK
BPEMEHH OHa MPOTEKAaeT, TO €CTh BpeMsl MPOTEKaHWs peakuuu (r) oOpaTHO
MPOTIOPIIMOHAIIBHO €€ CKOPOCTH () (3TO OTPaKEHO B ypaBHEHHH 3.5).

()] T
o _ “bo
()] T
f20 L40
0,y T 1
_ 20 " 20
Orcroma 4, = " . Ty =—45=5¢
40 9

ITpu 40 °C peakuus 3aKOHYHTCS 32 5 C.

3agaya 5. HanumuTe BbIpakeHUs JUIsi KOHCTAHT PAaBHOBECHUS CIEAYIOLIUX
pEeaKLnil:

2CO;) + 05 S 2C0,,),
Cd(O]{)Z(Kp) + COg(e) s CaCO_g(Kp) + HgO(O,C).

Ot kakux (axkTOpOB 3aBUCUT KOHCTAHTA PAaBHOBECHS?

Pemenne. Peakius 2CO.,) + O, S 2C0;,) romoreHHas. Boipaxxenue
JUIsL KOHCTAHThl PABHOBECHS UMEET BU:

[co. T
[cof-[o:]

PeaKHI/IH Ca(OH)Z(Kp) + COg(e) s CdCOg(Kp) + HZO(O,C) T'CTCPOIrCHHAs,
MOATOMY B BBIP@XKEHHE IS KOHCTAaHThl PABHOBECHUS BXOISAT KOHIEHTpALUU
BEILIECTB, HAXOJAIIUXCA B YKUJKOM WA Ta3000pa3HOM arperaTHOM COCTOSTHUH.
BripaxkeHne KOHCTaHTBl PABHOBECHUSI UMEET BUJL:

_[H:0]
B [COZ] .

KoHcTanTa paBHOBECHS 3aBUCUT OT IPHUPOJBI PEArMPYIONIMX BELIECTB M
TEeMIEPATYpPhl, HO HE 3aBUCUT OT KOHIIEHTPALIUH BEIIECTB U JIABJICHMUSI.

3agaua 6. B cucreme ycTaHOBUIIOCH pABHOBECHE:

2HI,,) S Hopy+ Ly, AH' >0.

Kak Hago u3MeHUTh TeMmnepaTrypy, JaBJI€HHE U KOHIIEHTPAIMIO PEareHTOB,
YTOOBI CMECTUThH PABHOBECHE B CTOPOHY TCUCHUS MPSIMOU PEaKIIHH?

Pemennue.

1. Mpsimast peaxiws >ugotepmudeckast (AH’ > (). CornacHo MpUHLHITY
Jle lllaTense npu yBEJIMYEHUM BHEIIHEN TEMIIEPATYpbl PABHOBECUE CMEIIAETCS B
CTOPOHY JHAOTEPMHUYECKOro Mporecca (UIyLIero ¢ TMOTJIOIIEHUEM TEIUIOTHI).
CnenmoBarenlbHO, [JI1 CMEILIECHHUS PABHOBECUS BIIPABO TEMIIEpATypy HaAo
YBEJINYUTb.

2. B peakuun u3 aByx moJieit HI noiyyaercst o oqHomy Mot Hou I, 1.€,
BCErO JIBa MOJIsI, IOATOMY U3MEHEHHUE JIaBJIeHUsI HEe OYyJIeT OKa3blBaTh BIMSAHHUE HA
CMEIIEHUE PABHOBECHUS CUCTEMBI.

3. CwmelieHne paBHOBECHsS BIIPABO MOYKHO JIOCTUYb YBEIUYEHUEM
KOHUEHTpatun Ml wnu ynamenuem w3 cucreMsl H, u [, 4TO TpUBEAET K
YBEIIMYEHUIO CKOPOCTH MPSIMOU PEAKITUU.

K




Tema 5. CTpoenne aroma. XumMu4eckas cBsi3b

3agaua 1. CocraBbTe O3JEKTPOHHBIE (OPMYJIBI aTOMOB DJIEMEHTOB C
nopsakoBeiIM HoMmepoMm 20 um 35, m300pa3uTe pacmpeielieHHe SJICKTPOHOB B
KBAHTOBBIX sdeiikax. Omnpenenute TMOJI0KEHUE JIIEMEHTOB B IMEPUOIUYCCKON
CHUCTEME, CBSI3aB €r0 CO 3HAYCHHEM COOTBETCTBYIOIIMX KBAHTOBBIX YHUCEN H
KOJIMYECTBOM BAJICHTHBIX AJIEKTPOHOB. OMpeneianTe BaJIEHTHOCTH JJIEMEHTOB B
HOPMaJHHOM U BO30YKJICHHOM COCTOSTHHSIX.

Kakue cBoiCTBa MPOSBISIOT aTOMBI ATHX 3JIEMEHTOB (BOCCTAaHOBHUTEIHHBIC
WJIM OKUCJIUTEIIBHBIE), TSl KAKOTO U3 HUX BBIIIE JICKTPOOTPUIIATETLHOCT?

Pemenne. 1o Tabmume JI.J1. MenneneeBa HaXOaUM CHMBOJIBI JIEMEHTOB,
3aMMChIBAEM MX, BHU3Y CJI€Ba OT CUMBOJIA CTaBUM IMOPSAKOBBIN HOMED, KOTOPHIN
yKa3bIBaCT 3apsi Spa aToOMa U KOJMYECTBO PJICKTPOHOB B aTOME.

Jlanee 3anmchIBaeM IEKTPOHHYIO (DOPMYITy aTOMa, PACTIPeIesis JICKTPOHBI
0 YPOBHSIM W TIOAYPOBHSIM, PYKOBOJCTBYSICH MPHUHITUIIAMU SHEPTETUYECKON
BbiromHOCTH W [laymm. DHepretnueckuil ypoBeHb 0003Ha4YaeTcs HUGPOH u
COBMaJaeT CO 3HAYCHHWEM TJABHOTO KBAHTOBOTO 4YHCIA 71; TOJAYPOBEHb
obo3Hayaercsa OykBamu s, p, d, f, KOTOphie COOTBETCTBYIOT OpOWUTAIbHBIM
KBAaHTOBBIM 4YHCJIaM [/, CBEpXy CIpaBa HaJ KOTOPHIMHU 3alHCBIBACTCS YHCIIO
DJIGKTPOHOB, PACIOJOKEHHBIX Ha HUX (Ha S-OpOMTATM — MaKCHMMalbHO JIBa, Ha
TPEX OKBUBAJEHTHBIX pP-OpOMTAISIX — MaKCHMalbHO IIECTh, HAa IITH
HKBUBAJIEHTHBIX d-OpOUTANISIX — MAKCUMANIBHO JIECATD).

20Ca 15225*2p°35%3p°4s>.

MakcuManbHOE 3HAYE€HHWE TJABHOIO KBAHTOBOrO YHWcCaa, T.€.
KOJHUYECTBO 3alOJHIEMbIX JHEPTeTUYECKHX YPOBHEHW, COBHANAET C
HOMEpPOM MEpHoja, B KOTOPOM HAXOJWTCS JAHHBIA JJIEMEHT: My, = 4,
nepuon 4.

HoMmep rpynnel nganHoro »siaementa II, T.e. OH coBmagaer c
KOJMYECTBOM BaJCHTHBIX 3JEKTPOHOB. KalbIIUii OTHOCHUTCA K 3JIEMEHTaM
S-CEeMEHCTBA U COOTBETCTBEHHO HAXOJMUTCS B IJ1aBHOW MOArPYIIIE.

Pacnpenenenue 3JIEKTPOHOB 1O siueiikaM OyJeT UMeTh BUI:

s p d
f
41 HEEEEN
8 1 U U
28 I A I U U 3
11l
B HOPMAJBHOM COCTOJSHHMM YV aTOMa KaJbIHA HCT HCCIAPCHHBIX

DJIEKTPOHOB, IIODTOMY €ro BaJIEHTHOCTH OyAeT paBHa HYJ0. [lpu
BO30VJ)KJIEHMM aToMa, T.€. COOONEeHMH €My HEKOTOPOM DHEPILUHu,
DJIEKTPOHBI ITOCJIEJAHET0 DHEPreTHYECKOT0 YPOBHS paclapUBaOTCA, UV
KaJbI[Ms HOSBJAETCS ABA CBOOOJHBIX DJIEKTPOHA: OAWH B COCTOSHHUHU 4s,

npyroi — 4p, a BMECTE C OTHM BaJEHTHBIE BO3MOXHOCTHU KaJIbIU
VBEJIUYUBAKTCS C HYJISA 10 JBVX.
Kanpniui — munuunsiti memani, KOTOPBIA NOPHA OTAAaY€ JABYX

OQJICKTPOHOB C MOCICAHCIO SHCPICTHYCCKOI'O YPOBHA IMMPCBPAIACTCIA B MOH




— Ca’", 061mafaomuii YCTOMUMBBIM IEKTPOHHBIM CTPOCHHEM MPEIIIECTBYIONIET0
€My MHEPTHOTO T'a3a aproHa ¢ BOCbMHAJICKTPOHHOM BHEITHENH 000JI0UKOM.

PaccMoTpuM B TakoM ke MOPSIKE SJIEMEHT, CTOAIIMNA B TaOJNMIE MO
HOMepoMm 35. D10 Opom:

1sBr 15°2s™2p%3s°3p%4s°3d'%4p°.

[To popmyiie MOKHO BUACTH, YTO ITO IJIEMEHT 4-10 epuoaa (7, = 4), VII
rpynmnsl (Ha HDOCHEAHEM DJHEPreTUYECKOM YPOBHE CEMb 3JEKTPOHOB), p-
CEMENCTBA IIaBHOM MOATPYIIIEI.

DneKTpoHHO-Tpaduueckoe n300pakeHue aroma 6poma OyJeT UMETh BU/I;

s p d f
4012l ]2 L]
I R RN
AIEIED

1[1L

B HOpMaJbLHOM COCTOSHHH y OpoMa OJMH HECIApPEHHBLIM DJIEKTPOH,
IIODTOMY €ro BaJICHTHOCTb OvaeT paBHa 1. [Ipu OOIJIOMIEHHUH DHEPTHUU
cHauaJla pacHapuBalOTCI P-DJEKTPOHBI, a 3aTEM  S-DJIEKTPOHBI Ha
cBoOoaHbIe d-OopOUTAJIM DTOr0 XK€ DHEPrETHUUYECKOr0 YPOBHS U y Opoma
00pa3yIoTcsl TPHU, IITh, CEMb OJMHOYHBIX, paclIapeHHBIX DJIEKTPOHOB, U
COOTBETCTBEHHO OH MOYET IMPOSIBJIATHL BAJEHTHOCTHE B BO30YXIEHHOM
coctosgauu 111, V, VII.

bpoM — munuunwvili Hememann, €ETO_aTOM ropa3jo Jierde MPUHHMAET
OJIMH DJIEKTPOH, INPEBPAIAETCSI B OTPHUIIATEILHO 3apsHKEHHBIM MOH Br ¢
KOH(UTYpaIKMel JIeKTPOHOB OJIMyKAMIIIero HHEPTHOTo raza Kr, 4eM OTJacT CeMb
3JIEKTPOHOB, IpeBpamiasch B Br'’ ¢ xoudurypaumeii Ar. Bpom o6mamaer
3HAYUTEIIBHO 00JIee BHICOKOM DJIEKTPOOTPHUIIATEIBHOCTBIO, YeM KaJIbIHH.

Tema 6. PacTBOpPBI JIEKTPOJIUTOB

3agauya 1. CocTtaBbTe MOJIEKYJIAPHBIE U MOHHO-MOJIEKYJISIPHBIE YPABHEHHUSI
peakiuii B3aumoaeiicTBust Mexy pacrsopamu BaCl, u Na,SO,, Na,CO; u H,SO,,
CH;COONa n HCI, Fe(OH); n HNO;.
[Ipu cocTaBiaeHMM HMOHHO-MOJIEKYJSIPHBIX  YpPaBHEHMH 3TH  COEIMHEHUS
3allMCHIBAIOT B MOJIEKYJISIPHOM (hOpMe, CHIIbHBIE PACTBOPUMBIE IJIEKTPOJIUTH — B
BUJIE MOHOB.

g peakuym:

BaCl, + Na,SO;—BaS0,|+ 2NaCl (MoJieKyJIsIpHOE YpaBHEHHE),

p p H p

CUNbH.Ol. CUNbH.OT.  CUTbH.IIL. CUTBH.I].

Ba’" + 2CI™ + 2Na* + SO/~ — BaSO,| + 2Na" + 2CI~ (monHOE HOHHO-
MOJIEKYJISIPHOE YPaBHEHHUE),

Ba’" + 80,~— BaSO,| (cokpalieHHOe HOHHO-MOJIEKY/ISIPHOE yPABHEHHE).

Peakuust BO3MOXKHA, Tak KaK OHa CONPOBOXIAeTcs OOpa30BaHUEM
TPYJAHOPACTBOPUMOTO coeuHeHus BaSO,.



ngCO_g + H2S04 — Na2S04 + H20 + COZT
p p p cnab.on.  eas
CUJIbH.DJL. CUJIbH.DJL. CUJIbH.DJL.
2Na" + COy™+ 2H + SO/~ — 2Na* + SO/ =+ H,0 + CO,!
2H + COy*~— H,0 + CO,1.
Peakumst  mporekaer, Tak KakKk  COMNPOBOXIaeTcs  oOpa3oBaHUEM

2azoobpasnozo coedunenus CO; u cnabozo snekmporuma H>O .
CH;COONa + HCl — CH;COOH + NaCl,

p p p p
CULbH. DL CUNBH.IJL. cnab.omn. CULbH. DL

CH;COO™+ Na" + H" + CI~— CH;COOH + Na" + CI,

CH;COO™+ H — CH;COOH.

B pesynbrate 310i1 peakuuu oOpazyercs ciadbiii anexktpoiaut CH;COOH.

F@(O]J)g + 3HN03 s Fe(NO3)3 + 3H20

H p p cnao.on.

cnaob.oi. CUTIH.IL. CUTIH.IL.

Fe(OH); + 3H +3NO;™S Fe’™ + 3NO; ™+ 3H,O0

Fe(OH);+3H S Fe'™ + 3H,0.

Peaknusi oOpaTuma, Tak Kak Cpeid MCXOJHBIX BEIIECTB U CPEU MPOIYKTOB
pPEeaKIMK €CTh CJIa0bIe AIEKTPOJIUTHI.

3apnaua 2. Boluuciure pH pactBopa THUAPOKCHAA KajblUsi C MOJSPHOM
kounentparmeit 0,005 monw/n, cuntas aucconnanuio Ca(OH), mOTHOMN.

Pemenne. pH = — [g [H']. Tugpokcua Kajiplius IPU JUCCOLHALMH
06pa3yeT HOHBI Kalmblks M ruapokcua-uwons:: Ca(OH), S Ca’* + 20H-
Kounenrpanus uoHoB OH cBA3zaHa ¢ KoHLeHTpauueil nmoHoB H' wuoHHBIM
npounsseaenneM Bogsl: [H'] - [OH] = 107, Orcroma [H'] = 107"/ [OH].

W3 ypaBHEHUS TUCCOLMALIMN CIIEAYET, YTO

[OH7] =2 [Ca(OH),] =2 - 0,005 = 0,01 momb/1.
[H]=107%0,01 =10"* mons/m; pH =-1Ig 107 = 12.

Tema 10. JjieKTpoaAHbIE MOTEHIHMAJIBI M TAJIbBAHUYECKHE JIEMEHThI

3apaua. ['agpbBaHUYSCKHUI 3JIEMEHT COCTOUT M3 XPOMOBOI'O U OJIOBSIHHOI'O
QJCKTPOOAOB B pPaCTBOpPpAX HX HUTPATOB. CocraBbTe CXCMY TaJIbBAHHUYCCKOTO
9JICMCHTA, HAIIUMIIUTEC YPABHCHHA JJICKTPOAHLIX IIPOLECCCOB U TOKOO6p33YIOHlCI>i

C 3 C
peaxuuy. Borumcaure DJC: a) Opu CTaHAAPTHBIX yeuoBusx ( ¢ = “sn" = |

c c
MOJIb/1T); 0) IpU KOHLIEHTPALMIX crit = "sn®* = 0,01 MoB/1L,

Pemienne. Ilpu cxemMaTrnyeckol 3amucH TallbBAHUYECKOTO JJIEMEHTA
rpaHulla paszferna MeXIy METauIOM M pacTBOPOM 0003HAYaeTcsl BEPTUKAIbHOU
YEpPTOW, TPaHUILA MEXIY PACTBOPAMHU BJIEKTPOJIUTOB — JIBOMHOW BEPTUKAIBHOMU
4epTOu. AHOJ 3aIMCBIBAETCS CIIEBA.

Cp dBHHUM CTaHAAPTHBIC SJICKTPOAHBIC IIOTCHI M AJIbI MCTAJIJIOB.
0 0

Cr3+/Cr0 ESn2+/Sn0 >
=-0,74 B, = — 0,14 B. Xpowm, kak 0oyiee aKTUBHBIN METaJI,
SIBIISICTCS. @aHOJIOM, a OJIOBO — KaTOJOM.



3anumeM cxeMy raabBaHHYECKOTO DIICMEHTA:
(-) Cr | Cr(NO3); " Sn(NO;), | Sn (+)

+ +
I () Cr| Cr " || Sn”* | Sn (+);
AJIEKTPOJIHBIE MPOIIECCHI:
o = +
anomubii: Cr’— 3¢ — Cr'7 (mpouecc oxucieHus), X2
o a2t - 0 .
KaToJHBIA: Sn” +2e — Sn~  (mpolecc BOCCTAaHOBJICHUS); x 3

ypaBHEHHE TOKOOOPa3yIOIIei peakinu:
2Cr"+38n”" — 20" + 381",
Breruucnum snextpoasrxkyiyto cuity (3C):
a) cranmaprayio DJC €°, To ects DJIC smeMeHTAa NPH CTAHJAPTHBIX
YCIOBUSIX, KOTJIa KOHLIEHTPAIlM MOHOB METaJIa PaBHBI 1 MOJIB/JI, paccyuTaeM mo
YPaBHEHHUIO:

0 0
Eo = Eozmmoda _anuoaa = ESn2+/Sn0 - ECr3+/Cr0 9
£’=-0,14 - (- 0,74) = 0,60 B;

6) B YCIOBHAX OTIMYHBIX OT CTAHAAPTHBIX CHa4dajJla pacCuuTacM II0
YPAaBHCHUTIO HepHCTa OTJACJIIBHBIC 3JICKTPOAHBIC ITIOTCHIMAJIBI MCTAJIJIOB!

0,059l
ESn2+/Sn0 _ ESn2+/Sn0 L2 8 Cgp2+ ,
E_,, 0,059 ~ 0,059
s’ /sn” = 0,14 + Igl0>=-0,14+ (-2)=-0,20B;
, 0,059l
ECr3+/Cr0: ECr3+/Cr0 + 3 gCC’,3+
E .. .
o3 ot _ 0.74 + 0,059 910 22074+ 0,059 (-2)=—0.78 B:

a 3aTcM II0 (I)OpMYJ'IG BbIYHCJIMM SI[C, YUUTBIBaA, 4TO OJIOBO OCTAJIOCh KaTOAOM, a
OWHK — aHOAOM:

E = ESn2+/Sn0 _ ECr3+/Cr0 ,
£=-0,20—-(-0,78)=0,58 B.
Tema 12. Koppo3us 1 3auura MeTANINYeCKUX KOHCTPYKIMiA

3agaua 2. M3nenue u3 xene3a ¢ NPUMEChI0 HUKENSI HAXOIUTCS BO BIAXKHOU
cpene, coaepKalleil YIIIeKUCIbIA ra3. YKaxHTe, 10 KAKOMY MEXaHU3MY POTEKAET
KOPPO3HOHHBIN NPOLECC, U HAMUILHUTE €r0 YPABHEHUS.

Pemenne. Yriekucinbiii Ta3 B3auMOJICHCTBYET ¢ BOJIOM M 0Opa3syeTr ciadyro
yronbHyI0 kucinory CO,+ H,O 5 H,CO;, xoTopas JUCCOLMHUPYET MO YPaBHEHUIO
H,CO;S H' + HCO; . TakuM 06pa3oM, pacTBOp, B KOTOPOM HAXOAUTCS W3/ETIHeE,
OyZeT MPOBOAUTH SIEKTPUUECKUIA TOK, U OKHCIUTEIEM B HEM SIBJISIIOTCS KATUOHBI
H'. Kopposusi, clieI0BaTeNnbHO, MPOTEKAET 110 HIEKTPOXMMUUECKOMY MEXaHH3MY.

3anuueM CXeMy BO3HUKILETO KOPPO3UOHHOTO 3JIEMEHTA:

Fe|H™,HCO; | Ni.



Keneso Fe Gonee akTupHbIA MeTamt (E° — 0,44 B) yeM HUKEIb,

F2+ 1FD
OHO SIBJIsieTCS aHOZOM, a Ni — katomoM ( E° e 0= — 0,25 B).
Ni<*/ Ni

Cxema 3JI€KTpOXPIMI/I‘{€CKOI>’I KOpPpPO3HH KEJI€3a C IPUMECBIO HUKEIIS B BOJC,
COI[Cp)K&H.I@ﬁ erIeKI/ICJII)IfI ra3, IpcacTaBJICHA Ha CXCMC.

H' HCOy

Fei{ Fe** Fe2+ K\,

CxeMa 31eKTPOXMMUYECKON KOPPO3HH Kejle3a B KUCIION cpejie

Ha moBepxHOCTH kee3a (aHOAQ) MPOUCXOAMT IMPOIECC OKUCIICHHS.

VYpasHenue anogHoro nporecca (anox Fe'): Fe! — Fe'' + 2e™.

JKeneso B Buze HOHOB Fe’ epeXOauT B PACTBOP, a HICKTPOHBI IIEPETEKAIOT
Ha HUKENb. [[OBEpXHOCTh HUKEIS 3apspKAeTCsl OTPUIIATEIBLHO, K HEHW M3 pacTBOpa
MOIXO/ISIT KATUHOHBI BOAOPO/Ia, MPUHUMAIOT 3JIEKTPOHBI U BOCCTAHABIMBAIOTCS.

VpaBHeHue KatoaHoro mporecca (katog Ni'):  2H' + 2e”™— H..

7.3.3. Bonipochl /151 KOJJIOKBUYMOB
He nmpenycmortpen.
7.3.4. 3ajanus il TECTUPOBAHUSA

TecTnl JJIA OLICHKH OCTAaTOYHBIX 3HAaHUU «XUMUS» Y CTYACHTOB!

1. IToxy4eHue aneTaTHOTO LIENIKA U3 IEJUTF0JIO3bI BO3MOXKHO OJaroaps HaJIM4YMIO B HEll ...
O »snokcuasbiX pparMeHToB O T'HMIPOKCUIIBHBIX TPYII
O MEeTUJIEHOBBIX IpyNI O 1mukIMyecKkux pparMeHToB

2. O6BeM pacTBOpa XJIOPHUAA KAIbIUs C MOJSPHOUN KoHIeHTparuei 0,1 MoJb/1, HeOOXOIUMBIiA
JUTSL OCaKIeHus1 KapOoHaT-HOoHOB 13 200 M1 pacTBOpa kKapOoHATa KA C MOJIIPHOM
KoHIeHTpauueit 0,15 Monb/i, paBeH  MWUIHIUTPaM.

O 200 O 100

O 150 O 300

3. Kucneie conu 06pa3yroTcsi B peakiusaX, CXeMbl KOTOPBIX UMEIOT BUT ...
o Zn(OH), + HCI o KOH + H,SO4
o CaCO3+H,O+CO, o 2KOH + H;SOq4

4. B cOOTBETCTBUU C TEPMOXUMHUUYECKUM YPaBHEHUEM



FeO(rp) + H; (r) = Fe(rp) + HO(r), A;H® = 23k ]1x

11t mosrydenust 560 1 kene3a Heo0X0IMMO 3aTpaTUTh KJ[K Terua.
O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuM OEITKOB B BOJHBIX paCTBOPaX KUCIIOT U IIEIOYEH
MPOUCXOJUT HX ...

O BeICaIUBaHUE O okucnenue

O xoHaeHcanus O ruaponus

6. Jlnst kKaueCTBEHHOTO 0OHApYKeHUs KapOOoHAT-HOHA HCIIOIB3YeTCs PACTBOP
O cpenneii conu O CHIBHOT'O OCHOBAHUS
O opranm4eckoro HHAMKaTOpa O CHUIBHON KHUCIIOTHI

7. Ha BHeIIHEM YHEPreTUYECKOM YPOBHE aTOMa AJIEMEHTa, 00pa3yIomero
BbICIINI TuIpokcu] coctaa HOO3 - conepKUTcsa  3IEKTPOHOB.

O 6 o7

O 5 O 4

8. Ilpu paboTe raJibBAaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 CEPEeOPSHOTO U METHOTO
3NIEKTPOAOB, norpyxeHusix B 0,01M pactBops! ux Hutpato (E°(Ag+/Ag)= 0,80 B,
E°(Cu®*"/Cu)= 0,34 B), Ha KaTojie POTEKAET PeaKiiys, ypaBHEHHE KOTOPOil HMEET BHULI...
O Cu*" +28=Cu° O Ag°-&=Agt

O Ag+e=Ag° O Cu®-2& =Cu’+

9. Peaknueil noJMMepHU3aIMi MOKHO TOJIYYUTh BEIIECTBO, HA3BaHUE KOTOPOTO
O nepion O aHTpoH
O mnaitnon O Tedumon

10. CBeueHre aTOMOB, MOJIEKYJT WIIM IPYTUX YAaCTHII, BOZHUKAIONIEE TPH SITEKTPOHHBIX
nepexo/1ax u3 Bo30YyXIEHHOTO COCTOSIHUSI B OCHOBHOE, Ha3bIBAETCH. ..

O »smMmuccuei O penakcanuein

O moMuHecueHIuen O ¢oromerpueit

11. Atomsl yrnepona B Mmosiekyne C,Hs HaxoasTcst B COCTOSIHUM -

TUOpU N3N
0] sp3 O sp
(0] sz 0) sp4

12. [Ins cMelieHus: paBHOBECHS B CUCTEME

Hy(r) + S(t8)=H,S(r), AH® = -21x/Ix

B CTOPOHY 00pa30BaHUs CEPOBOIOPO/Ia HEOOXOAMMO ..

O NMOHU3UTH JTaBJICHUE O NOBBICUTH JaBJICHHUE

O BBECTH KaTajauzaTop O TOHU3UTH TEMIEPATypy

13. B kauecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKIIUAX MTOJMKOHACHCAIIMH YaIlle BCETO

oOpa3yercs ...
O H.S O H)O
0 CO; O NaCl

14. BemecTBo, U3MEHSIOLIEE CBOIO OKPACKY B 3aBUCUMOCTH OT pH cpenbl
Ha3bIBAETCH ...

O kpacurenem O »snexTponuTom

O pearenTom O uHIUKATOPOM



15. Ins mpurorosnenus 2 1 0,1 M pactBopa NaOH tpeOyercs T
THAPOKCHUJIAa HATPUSA

O 40 O 4

O 16 O 8

16. J1s1 noBbIIeHNs TEMIIEpaTyphl KUeHUs pactBopa Ha 1,04°C
(Enzo = 0,52rpaa.xr/Mob) HE0OX0IUMO, YTOOBI KOHIIEHTpAITUS

pacTBOPEHHOTO B HEM HEAJIEKTPOJIUTA COCTABJISAIA MOJTB/KT.
O 2 O 0,2
O 0,1 01

17. KoadppunueHT nepen MOIEKyI0i BOCCTAHOBUTENS B YPABHEHUH PEAKINH
K>Cr,07 + NaNO; + H,SO4 = Cr(S04); + NaNO3 + K,SO4 + H,O paBen

O 3 O 2

O 1 O 4

18. HpO,I[YKTaMI/I, BBIACITAOINUMUCA HA HHEPTHBIX DJICKTPOJAaX IMPH IJICKTPOJIN3€ BOOJHOTO
pactBopa cyib(ara HaATPHsL, ABISIOTCH ...

O NauO, O Nawu SO,

O Hz n 02 O Hz uS

19. Ilpu nomomu JaKkMyca MO>KHO pa3jIMdUTh pacCTBOPHI COJIEH
O FeCl, u AIBr3 O Na,SO4 u NaCl
O NaClu Na2803 0O KQSO4 u CaBrz

20. Ecnu yBennuuts nasieHue B 10 pa3, To CKOpoOCTh NPSAMON peakiiuu
H; (r) + Br; (r) = 2HBr(T), npu ycI0BUH €€ 3JIeMEHTapHOCTH, YBEITUIUTCS B pas.
05 020 O 50 O 100

7.3.5. Bonipocshl 1141 3a4eTa
He npexycMoTpeHsbl.
7.3.6. Bonpocsl 1u1s IKk3aMeHa

1. Cmpoenue sewyecmea u peakyuoHHas CHoCOOHOCMb 8eUieCme:

OCHOBHBIE KJIaCChl HEOPraHUYECKUX COEIWHEHHMM: OKCUIbI (KHCIIOTHBIE,
OCHOBHbIE, aM(OTEpHbIE), THAPOKCUABI (KUCIOTHI, OCHOBaHUS, aM(pOTEepHbIC
TMJIPOKCUBI), coiu. [IpMHIMI KHUCIOTHO-OCHOBHOrO B3auMmoaenctBusa. Conn
KHCJIIbIE, CPEJHUE, OCHOBHBIE.

OOmue KBAaHTOBO-MEXaHUYECKHE IIPEACTABICHUS O CTPOEHUE aToMma:
BOJIHOBAsl MIPUPOJA MUKPOYACTHULl U 3JIEKTPOHOB, 3JEKTPOHHBIE 00JIaKa, aTOMHBIE
opburanu, saapo artoma. YpaBHeHue Illpenunrepa. KBaHTOBBIE umncia Kak
XapaKTEpUCTUKA COCTOSIHUS JJIEKTPOHOB B aTOME: TIJIaBHOE, OpOMUTAIBHOE,
MarHuTHOE, CIMHOBOE. THUmbl aTroMHBIX opOuTanel. IIpuHIUOBI pacnpeneiacHue
3NIEKTPOHOB B atoMme. [locneaoBaTtenbHOCTh 3alOHEHHUsS aTOMHBIX OpOUTaliel B
coorBeTcTBUM ¢ uxX dHepruen. lIpasmio Kneukosckoro. Ilpunnun Ilaynu n
npaBuiio ['yHaa. DnekTpoHHble KOHPUTYpALMA aTOMOB U HOHOB.

Ilepnopnueckun 3axkon .M. Menneneesa. Ilepunonnueckas cucrema J[.H.
MeHneneeBa Kak €CTECTBEHHas Kimaccupukamus dieMeHTOB. CTpykTypa



NIEPUOANYECKON CUCTEMBI: MEPUON, pAn, rpynna u noarpynmna. Ilepuonudnocts
U3MEHEHHE CBOWCTB JJIEMEHTOB B IIPElENax IMEPHOJOB M TJIABHBIX MOArPYIII.
OHeprusi HOHM3ALUH, CPOJACTBO K BJIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTD.
W3MeHeHnEe KUCIOTHO-OCHOBHBIX M OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
COCJIMHCHUMN.

Mexanu3sM o0pa3oBaHUsl KOBaJeHTHOM cCBsi3u. OOMEHHBIH W JIOHOPHO-
aKLENTOPHBIA  MeXaHu3M 00Opa3oBaHMsl  KOBaJEHTHOM cBsizu. (CBoiicTBa
KOBAJIEHTHON CBA3U. CHUrmMa- W MNH-CBSI3M, HAIPABJICHHOCTb W DHEPrUsl CBS3H.
['uOpuauzanus aTOMHBIX OpOUTaleld, TeOMETpUYecKas CTPYKTypa MOJEKYIL.
KoBanenTtHas cBsa3p nosisApHas v HenossipHas. llomsipHocTts Mosekyin.  onHas
cBa3b. CTpoeHuEe COEAMHEHUI C HOHHBIM TUIIOM CBSI3U. BaJIGHTHOCTB 3JIEMEHTOB B
HOpPMaJIBHOM U BO30YXJICHHOM COCTOSTHUSIX: CTENIEHb OKHCIICHUS U 3apsii aTOMOB B
COCUHEHHUSIX.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE IIPOLIECCHI. Oxucnurend,
BoccTtaHoBuTeNW.  CremeHb  okucinenus.  OnpeneneHue  OKHCINATEIBHO-
BOCCTAHOBUTEIBHON POJM COEAUHEHUS 1O CTEINEHU OKHUCIEHUS AaTOMOB.
PaccranoBka KOA(DQUIIMEHTOB B OKHUCIMTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKLIUIX
METO/IOM AJIEKTPOHHOI0 OanaHca.

2. Xumuueckas mepmMoOUHAMUKA U XUMUYECKAS KUHETUKA.:

OCHOBHBIE TEPMOJMHAMUYECKHE IOHATHS: CHUCTEMAa, TIOMOI€HHas U
reTepOreHHasl CUCTEMa, M30JIMPOBaHHAs 3aKpbITas CHCTEMa, CUCTEMa OTKpBITas,
napaMeTpbl COCTOSIHUSI CHUCTEMBI, TEepPMOJAMHAMUYECKHE (PYHKIHMHU. BHyTpeHHss
HEprusi W OHTa’dblus. TemnmoBoi >PQexT peakuuud. DHIAOTEPMUYECKUE U
HK30TEpPMUYECKHE MPOIECChl. 3aKOH l'ecca M CIeACTBUs, BBITEKAIOIIME M3 HETO.
CrangapTHas SHTAJIbIUSA OO0pa30BaHUSA CIIOKHOTO BeElIECTBA. TepMOXUMHUYECKHE
YpaBHEHHUSI. OHTponus U M300apHO-U30TEPMHUUECKUN MOTEHLIHAIL.
Hanpasnennocts xumnueckux npoueccos. I, II Hagana repmoanHamuku.

Xumunyeckass kuHeTHka. CKOpOCTh XHMHUYECKMX pEaKkUUil. OHeprus
aKTUBallMU. YpaBHEHHE AppeHuyca. 3aBUCUMOCTb CKOPOCTH pEaKUHUU OT
KOHIIEHTPAllMU pearupyrolyux BEIIECTB U JaBJICHUSA. 3aKOH [JEHCTBUS Macc.
Kunernueckue ypaHenus. KoHCTaHTa CKOPOCTH peaKLUU.

BnusiHue teMmneparypbl Ha CKOPOCTb XMMHUYECKOHN peakiuu, paBuwio BaHT-
l'odpda, temneparypubiii koddduiment. BnusHue karanuzaTopa Ha CKOPOCTH
peakiuu. CyluiHOCTh KaTaau3a.

[Ipoueccet oOpatumble u  HeoOpaTuMble. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xmmuueckoro pasHoBecus. Ilpmamun Jle-lllarense. BumsHue
TEMIIEpaTypbl, KOHIEHTPAaLlMM, JABJIEHUS MW KaTraju3aropa  Ha CMEIIECHHE
paBHOBECHSI.

3. Pacmeopui. [lucnepcnvie cucmemol:

O6mas xapakrepuctuka pacTBOpoB. CrocoObl BBIPAKEHHSI KOHIIEHTPALIUH
pacTBOpoB. MoJisipHasi, MOJIsUIbHAs KOHIIGHTpALMsI, MOJIIpHAs, MaccoBas JI0Jis,
MOJISIpHAsi KOHIEHTpAIUs SKBUBaJeHTOB. JlaBieHue napa pacTBOpoB. 3akoH Payns
JUIsL PacTBOPOB HEINEKTPOJIUTOB. [loHMXkeHue TeMmiepaTypbl 3amep3aHusi U
MOBBIIICHUE TEMIEPATypbl KUIEHUS pacTBOpoB. Kpuockomnus, >0yIimocKonus.
Ocmoc, ocMoTrdeckoe napienue. 3akoH Baut-I'odda.



Teopust 3AEKTPONUTHYECKONW JHUCCOLMAIMU AppeHuyca. JIEKTPOJIUTHI
cunbHble U ciabble. CTEneHb U KOHCTAHThI JAUCCOIMALMUA. DJIEKTPOJIUTHYECKAS
JUCCOIMAIMS CUJIBHBIX M CJIA0BIX 3JIEKTPOJIUTOB: KHUCIOT, OCHOBAaHUM, COJIeH B
Boge. CtyneHuarass auccounanusi. IOHHbIE peakiuuu. Y CIOBUS TE€YEHUS peakuuid
oOMeHa B pacTBOpax »3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs JAMCCOLMALUS BOJBI.
HNonnoe mnpoussenenune Boasl (Kw). Bomopomsbeiii mokaszatenr pH kak Mepa
KHCIIOTHOCTH U IIEIOYHOCTH cpenbl. pH kucimor u ocHoBanuii. [lonsitue 00
uHankaTopax. Okpacka MHAMKATOPOB B DPa3JIMYHBIX cpefax. ['maponus coiei.
Conu ruapoNM3yIOIIKUECs M0 aHWOHY, MO KAaTHOHY, HETHIPOJIM3YIOLIHMECS COJIU.
Nzmenenue pH cpeasl npu ruaponuse. BrausHue BHeMHUX (aKTOPOB HA CTETIECHb
MOJTHOTHI TUAPOIN3a. bydepHbie CUCTEMBL.

[ToBepxHOCTHBIE sIBIIEHUS © aAcopOmus. JlUCmepcHbIEe CHUCTEMBI, WX
knaccudukanys. Komtongasie cucteMbl. Y CTOWYUBOCTD AUCTIEPCHBIX CHCTEM.

4. Xumus Heop2aHU4ecKux s4Cyujux 6eujecme

[Tonmyyenune, MeXaHW3M THUApATAlMM W  KPUCTAUIM3AIMU, CBOWCTBA
BO3JIYIIHBIX BSDKYIIUX MaTEpHaNOB (CTPOUTENbHAS BO3AYIIHAS W3BECTh, THIIC).
[Tonyyenne,  MexaHuU3M  THApaTalMd U KPUCTAJUIM3AllMM,  CBOMCTBA
TUIPABINYECKUX BSDKYIIHMX MaTepHaioB (rugpaBnryueckas U3BECTb,
noptiananemMeHT). beToH, koppo3usi 6eToHa B pa3IMYHbIX Cpeaax.

5. Dnekmpoxumuyeckue cucmembl

DNEeKTpOAHbIA MOTEHIMAJ, MEXaHU3M €ro BO3HUKHOBEHHMS. Y paBHEHHE
HepHcTa. D1eKTpOXUMHAYECKUN psl HANPSLDKEHUN METAJIOB. THITBI 3JIEKTPOIOB.

l'anpBaHnueckne dneMeHThl. M3MepeHue  JJIEKTPOABHKYIIEH  CHUIIBL.
[lonsgpuzamusas U nepeHanpspKeHue. XUMHYECKHE HCTOYHUKHM TOKA: IIEPBUYHBIC
rajgbBAHUYECKUAE DJIEMEHTBI, aKKYMYJISTOPBI, TOIUIMBHBIE DJIEMEHTHI.

Koppo3uss mMeraimoB. Buabl koppo3un. MexaHW3M 3JIEKTPOXHUMHUYECKOU
KOPpO3HH. 3alUTa METAIIIOB OT KOPPO3UKU. MeTauInuecKue OKPBITHS.

6.  Ilonumepwl u onucomepwi

[lonsitue o noaumepax u onucomepax. OpraHuyecKUe€ U HEOPTaHUYECKHE
noJIuMepbl. MeToIbl OJIy4eHUSs TOJIMMEPOB: MOJUMEPHU3ALINS, TOTUKOHECHCAIUS.
XHUMHUYECKOE CTPOCHHE U CBOWCTBA MOJIUMEPOB. JleCTpyKIlHs OJTUMEPOB.

brononumepsl: momcaxapuabl, TOJTUA30MPEHBI, OSIIKH.

7. Memooul xumuueckozo ucciedosanus eewecms

XuMuyeckass uAeHTU(UKAIMS BeIecTB. AHANUTUYECKUN curHaiz. OCHOBBI
KayeCTBEHHOT'O M KOJMYECTBEHHOIO aHaim3a. KayecTBeHHbIE peakluyd Ha HOHBI.
XuMuyeckue, PU3NKO-XUMUUYECKUE U (PU3NUECKHE METO bl aHAJIN3a.

8. Opeanuueckue saxcywue cmpoumeibHvle Mamepuasl
Knaccudukanus opraHM4eCKUX BSDKYHIMX CTPOUTEIBHBIX MAaTepUasioB.
burymusbie Bskymue. [lonydyenue, cBoiicTBa, MEXaHU3MbI TBEPICHUS.



7.3.7. IlacnopT (hoH/1a OLIEHOUYHBIX CPEJACTB

Ne KonTpoaupyembie Kon HaumeHoBanue
n/m | pasaesnbl (TeMbl) | KOHTPOJIUPYEMOM OLICHOYHOI'0 CpeICcTBA
AUCHHIITHHBI KOMIeTeHIHH (MJIu ee
4acTH)
1 Crpoenue BeniecTsa u OIIK-1, OIIK-2 Kontponbnas padota (KP)
peaKIMoHHas CIOCOOHOCTh JlaGopatopnas pabora (JIP)
BEIIIECTB Tectuposanue (T)
DK3aMeH
2 Xumuueckas OIIK-1, OIIK-2 Kontponbnas padota (KP)
TEpPMOJIMHAMHUKA U JlaGopatopnas pabora (JIP)
XUMUYECKast KHHETUKA Tectuposanue (T)
DK3aMeH
3 PactBopsl. [{ucniepcHbie OIIK-1, OIIK-2, Kontponbnas padota (KP)
CHCTEMBI JlaGopatopnas pabora (JIP)
Tectuposanue (T)
DK3aMeH
4 Xumus Heopranndeckux | OIIK-1, OIIK-2 Kontponbnas padota (KP)
BSDKYIIMX BEILECTB JlaGopatopnas pabora (JIP)
Tectuposanue (T)
DK3aMeH
5 DIIEKTPOXUMUYECKHE OIIK-1, OIIK-2 Kontponbnas padota (KP)
CHCTEMBI JlaGopatopnas pabora (JIP)
Tectuposanue (T)
OK3aMeH
6 [Tonmumeps! u onmuromepsr | OIIK-1, OIIK-2 Kontponbnas padota (KP)
Jlaboparopuas pabota (JIP)
Tectuposanue (T)
DK3aMeH
7 MeToabl XMMUYECKOTO OIIK-1, OIIK-2 Kontponbnas padota (KP)
UCCIIE/IOBaHUS BEIIECTB JlaGopatopnas pabora (JIP)
Tectuposanue (T)
DK3aMeH
8 Oprannueckue Bsokymue | OIK-1, OIIK-2 KonTponsnas padora (KP)
CTPOUTEIILHBIE MaTEPHAITBI Jlaboparopnas padota (JIP)
Tectupoanue (T)
DK3aMeH

7.4. Ilopsaaok mpoueaypbl OLCHUBAHUSI 3HAHUI, YMEHUIl, HABBIKOB H
9 9
(nJIM) onbITA AEATENHHOCTH HA 3TAIe MPOMEKYTOYHOI0 KOHTPOJIA 3HAHU I

[Ipu mpoBeneHuU YCTHOTO 3K3aMeHa oOydaroliemycsi npeaocrtasisercs 60
MUHYT Ha TOAroTOBKY. Omnpoc oOy4aroiierocs no OUIeTy Ha YCTHOM 3K3aMEHE He
JOJDKEH TMPEBBIIATh JBYX acCTpOHOMHUYecKMX uacoB. C dK3aMeHa CHHMMAaeTCs
matepuan tex JIP, koTopble oOyuarommiicsi BBIMOJHWI B TEYEHUE CEMecTpa Ha
«XOPOUIO» U «OTIUYHOY.

3ayeT MOXET MPOBOJUTHCS IO UTOTaM TeKyIlel ycneBaeMocTu U caauu KP
U (MIM) MyTeM OpraHM3allid CHEeNHMajIbHOro ONpoca, MPOBOJMMOIO B YCTHOU M
(wn) mucbMEHHOU popme.

Bo Bpems mnpoBeaeHus »3K3aMeHa OOyYaroUIMecss MOTYT TOJb30BaThCs
IPOrpaMMOIl TUCHUIUIMHEI, a TAK)KE CIPABOYHBIMU JAHHBIMU U BBIUMCIUTEIHHON



TEXHUKOMU.

8. IEPEYEHb YYEBHO-METOINYECKOI'O OBECIIEYEHUS
CAMOCTOSITEJbHOI PABOTBI OBYUAIOIIAXCS MO
JTUCHMILIAHE (MOYJIIO), PASPABOTAHHOI'O HA KA®E/JIPE

Ne | HaumeHoBaHme Bua uznanus | ABTOp (aBTOPHI) TI'on Mecto
/0 | H3MaHUSA (y4eOHUK, U31aHMS | XPaHEHUS
yueOHoe "
nocooue, KOJIHYEeCTB
MeTouYecK 0
He yKa3aHus,
KOMIIbIOTEPH
ast
MporpamMma)

1 JlaGopaTopHbIii METOJ. O.P. Ceprytkuna, | 2011 bubmmorexa
MPAKTUKYM MO0 XUMUU: | YKa3aHUS O.B. Apramonosga, — 500 5Kk3.
yuebHoe rnocobue JLT. bapcykoBa u

Ip.; IO 001, pe.
O.P. CepryTkuHoii;

2 | Xumus: yueOHOE yueo. I'T. KpusHesa [i 2013 bubnmoreka
nocobue nocobue — 500 »x3

ap.]

3 OcHoBHbIE METO/I. O.B. Apramonosa, | 2008 bubnmorexa
MOHATUST W  3aKOHBI | yKa3aH. JLI'. bapcykosa. - 200 k3
XUMHH. Kunaccnt
HEOPraHUYECKUX
COEUHEHHI:  METO..
yKa3aH. K
BHEAy/IUTOPH. CaMOCT.
pabore mus crya. l-ro
Kypca BCEX
CIeIMaIbHOCTEN

4 PactBopbI. METO/I. O.P. Ceprytkuna, | 2008 bubnmoreka

JlucriepcHbIE CUCTEMBI: | yKa3aH. JLT'. bapcykosa, - 200 7x3
METOJ.  yKa3aH. K O.b. Kykuna.
BHEAyJIUTOPH. CaMOCT.
paborte mnsa crya. 1-ro
Kypca BCEX
CIIELIMAIbHOCTEN

5 OHepreTHka METOLL. I'.T'. Kpusnesna, JL.I'. | 2008 bubmuoTexa
XUMHUYECKUX yKa3aH. bapcyxkoga, I'.10. —200 73
MPOIECCOB. Boctpukosa
DNEKTPOXUMHUECKHE
MPOLIECCHI: METO/I.

YKa3aH. K

BHEAYAUTOPH. CAaMOCT.
pabote nis crya. 1-ro
Kypca Bcex
CIeLMaJIbHOCTEN




9. METOJAUYECKUE PEKOMEHJIALIAU JJIS1 OBYUAIOIIUXCS
MO OCBOEHUIO JUCLUATIJIMHBI (MOY.JIST)

Bun yueOHbIX JdeATeJbHOCTh CTYACHTA
3aHATHH
Jlexusa Hanucanne koHcIeKTa JIEKUUA: KPATKO, CXEMATUYHO, ITOCIEI0BATEIIHHO

(buKcUpoBaTh OCHOBHBIE MOJOXKEHHUS, BBIBOABI, POPMYITHUPOBKH,
0000111eHNS; TTOMEYaTh BayKHBIE MBICIIH, BBIACTATH KIIFOUEBBIE CIIOBA,
TepMuHbI. [IpoBepka TEpMUHOB, TOHATHI C TOMOIIBIO SHIMKIONEINM,
CJIOBapeil, CIpPaBOYHUKOB C BBIITMCHIBAHUEM TOJIKOBAHUN B TETPA/b.
O603HaueHue BONPOCOB, TEPMUHOB, MaT€pHalla, KOTOPHIE BHI3HIBAIOT
TPYIHOCTH, IIOUCK OTBETOB B pEKOMEHAYEeMOU nuTeparype. Eciau
CaMOCTOSITENILHO HE y/1aeTcs pa3o0parbcsi B MaTepuale, He00X0AUMO
chopMyIHPOBAThH BOIIPOC U 3a/1aTh MPETOAaBATENI0 HA KOHCYIbTALIUH,
Ha IPAKTUYECKOM 3aHITHH.

IIpakTrueckue KoHcnektupoBanue pekoMeHayeMbIX HCTOYHUKOB. PaboTa ¢ KOHCTIEKTOM

3aHATHS JIEKIUH, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IIPOCMOTP
peKoMeHIyeMoil urepatypsl. [IpocinymuBanye ayauo- U BUIE03aucein
10 33JJaHHOH TeMe, BBINOJIHEHNE PacueTHO-rpa)uIecKUX 3a4aHui,
peleHue 3a1a4 o allrOpuTMy.

KonTposnbnas 3HAKOMCTBO C OCHOBHOM M JIONOJHUTEILHOM JINTEPATYPOl, BKIIFOYAs
pabota/PacyeTrHo- | cipaBOYHBIE M3/1aHUs, 3apyOeKHBIE UCTOYHUKH, KOHCIIEKT OCHOBHBIX
rpaduueckas MOJIO’KEHUH, TEPMUHOB, CBEJICHUH, TPEOYIOUINX ISl 3alIOMUHAHUS 1
pa60Ta SABJIAIOIIUXCA OCHOBOIIOJAararomimuMu B atoii Teme. CocTaBiieHUE

AHHOTAIlM{ K MPOYUTAHHBIM JIUTEPATyPHBIM HCTOUYHHUKAM.

KonnokBuym PaboTa ¢ KOHCTIEKTOM JIEKIIHi{, TOJrOTOBKA OTBETOB K KOHTPOJIBEHBIM
BOIPOCAM.

[ToaroroBka k [Ipu moATOTOBKE K K3aMEeHY (3a4eTy) HEOOXOIUMO OPUEHTUPOBATHCS HA

9K3aMeHY (3a4eTy) | KOHCHEKTHI JIEKIIUH, peKOMEHAYEMYIO JINTEPaTypy U pelIeHne 3a/1a4 Ha
MPAKTUYECKUX 3aHATHUSX.

10. YHEBHO-METOAUYECKOE I THOOPMAIIMOHHOE
OBECIIEYEHME JJUCIUIIJIMHBI

10.1. IlepeyeHbL OCHOBHOM H [IONOJHHTEJHHOM Y4eOHOH JHMTEPATYypBbI,
He00X0IUMO¥ /1151 0CBOEHUS JUCHUILIMHBI (MO/TYJIs1):

10.1.1. OcHoBHas UTEpaATYpA:

1. Koposun H. B. O6mas xumus / H.B. Koposun. — M.: Beicu. mik., 2000.
—558c.

2. Kpusnena I'.I'. [u ap.] Xumus / yaeOH. mocodbue s CTya. 3a04. GopMbl
00y4. BceX HampaBJIeHUM MOJArOTOBKY OakanaBpoB OakaiaBpos / Boponex. TACY.
— Boponexk, 2013. — 131 c.

3. JJaGopaTopHbIi MpakTUKyM 10 XuMuu: yue0. mocooue / O.P. Cepryrkuna,
O.B. ApramonoBa, JI.I'. bapcykoBa u ap.; moa obm. pea. O.P. CepryTkuHoii;
Boposnex. roc. apx.-cTpout. yH-T. — Boponex, 2011. — 109 c.

4. Xumus sneMmeHToB: npaktukyM / O.B. Apramonona, E.A. XopoxopauHa;
Boposnex. roc. apx.-ctpouTt. yH-T. — Boponex, 2011. — 96 c.



10.1.2. TonotHUTeIbHAS JIUTEPATYpA:

1. 'muaka H.JI. O6mas xwumus [Texcr] / H.JL I'mubka; mom pen. A.W.
Epmaxkosa. — U3a. 30-e, uctip. — M.: UnTerpan-IIpecc, 2009. — 727 c.

2. OcHOBHBIE TIOHSATHSI M 3aKOHbl XUMHUHU. Kiaccel HeEOpraHMYEeCKUX
COCIMHEHMI: METOJ]. yKa3aH. K BHEAyJUTOpPH. CaMOCT. paboTe ajsi cTyA. 1-To
Kypca Bcex crenuanbHocTed / BopoHexk. roc. apX.-ctpoutT. yH-T; cocT.. O.B.
Apramonosa, JI.I'. bapcykoBa. — Boponex, 2008. — 31 c.

3. PacrtBophml. JlucnepcHble CHUCTEMBbI: METOJA. YKa3aH. K BHeayJIUTOPH.
caMocT. paboTe Ay cTyA. 1-ro Kypca Bcex cnenuaibHocTelt / Boponex. roc. apx.-
ctpout. yH-T; cocT.: O.P. Cepryrkuna, JI.I'. bapcykosa, O.b. Kykuna. — Boponex,
2008.-32c.

4. DHepreTrka XMMHUYECKHX IPOLECCOB. DIEKTPOXUMHYECKHE MPOLECCHI:
METOJl. yKa3aH. K BHEayJUTOpH. caMocT. pabore mis cTya. 1-ro Kypca Bcex
cnienuanbHOCTe / BopoHex. roc. apx.-ctpout. yH-T; coct.: [.I'. Kpusnena, JL.T.
bapcyxkoga, I'.10. Boctpukosa. — Boponex, 2008. — 39 c.

10.3. Ilepeyennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«MHTEpHET», HEOOXOAUMBIX IJIs1 OCBOCHHUS TUCHUILTHHBI (MOIYJIS):

1. Xumuueckuit karanor. Heopranuudeckas xumus. CalTbl U KHUTH
http://www.ximicat.com

2. Chemnet - odunuanbHOE >JIEKTPOHHOE H3AaHHE XHUMHUYECKOTO
¢dakynbprera MI'Y http://www.chem.msu.ru/rus

3. CrnpaBoyHO-HH(DOPMAITMOHHBIHA caiT o XUMUH
http://www.alhimikov.net

UreHne JEeKUMM OCYHIECTBISICTCS C HCHOJIb30BAaHUEM MPE3CHTALUN B
nporpamme «Microsoft PowerPointy.

Jlis  BBIMONMHEHUS  J1aOOpaTOPHBIX  pabOT  MCMONB3YeTCs  yueOHBIN
Ja00paTOpHBIN  KOMIUIEKC «XuMus», coBmecTuMmblii ¢ [IK u cHaOxeHHBIH
POrpaMMHBIM 00ECIICYEHUEM.

11. MATEPUAJILHO-TEXHMYECKOE OBECIIEYEHME
JUCHMUILIAHBI

JIns npoBeneHUs psia JEKIUOHHBIX 3aHITUA MO JUCHUIUIMHE «XHAMUD)
WCIIOJIB3YIOTCS Ay IUTOPUH, OCHAIIIEHHBIE YIeOHO-T1a00paTOPHBIM 000PYTOBAHHEM:

1. YueOHO-1abopaTOpHbIN KOMIUIEKC « XUMUS» -ayn. 6421
2. Monomep H-160 -ayn. 6421
3. JTabopatopwusrit pH-metp JIITY-01 - aya. 6421
4. llIxad ¢ BBITSHKHOM BEHTHIISIITUEH -ayn. 6421
5. JlabopaTopHas XUMHUYECKas OCy/1a -ayn. 6421
6. AKBaIUCTUILIATOP - ayn. 6422
Texnuueckue cpeocmea o0yuenus

1. HoytOyk - oTaen opraHu3aiuu U ooecrieyeHus yueOHoro npoiecca
2. MeauanpoeKkTop IporpaMm - OTAeNl OpraHUu3aluyl U 00ecTieueHUs

y4eOHOro Ipoliecca


http://www.ximicat.com/
http://www.chem.msu.ru/rus

12. METOANYECKHUE PEKOMEHJAIINUA 11O OPTAHU3AIINN
N3YYEHUS JUCHUIIJIINHBI (06pa3oBaTenbHbIE TEXHOIOTHH)

JUis mpenojaBaHusl U U3YYEHHs JUCUUIUIMHBI UCHOJIb3YIOTCS CIEIyIOIINE
00pa30BaTeIbHbIE TEXHOJIOTUH.

1. Annaktnueckn 0OOCHOBAaHHAs CTPYKTYpa AUCHUIIIUHBI « XUMUS».

CopepxarenpHasi 4acTh JUCUUIUIMHBI JOJDKHA OBITh OOOCHOBaHAa C TOYKH
3peHusi XuMuu U TpeOoBaHUil K pe3ynapraTtaM ocBoeHuss OOIl OakanaBpuara,
BBIPQKEHHBIX B BUJIE€ ONPECIEHHBIX KOMIETCHIIUM.

2. TouHoe cnenoBaHue paboyeit MporpaMme IUCHUTUTHHBI.

Ha BBOOHOM JIeKIMH CTYIEHTBI 3HAKOMATCA CO CTpykTyporn YMK]/I
«XUMHSD», TIONYYalOT Pa3bsICHEHHWE O POJIM KaXKI0M COCTaBIAIOLIEH B y4yeOHOM
IpOIECCe, a TAKXKE TJIe U KaK MOJIYUYUTh JOCTYIl KO BCEM COCTaBISIOLIUM Y4eOHO-
METOJINYECKOTO 0OeCTIeueHUsI.

3. [InanupoBaHue BpEeMEHH M METOAMYECKOE 00ecreYeHne BHEAyAUTOPHOMN
camocrosTenbHoU padoTsl (BCP).

JIsl yCHEnIHOro OCBOEHMS JUCLMIUIMHBI CTYAEHT JIOJDKEH CaMOCTOSITENBHO
paboTate CTOJIBKO K€ BPEMEHM, CKOJBKO B ayAUTOPUU IIO0J PYKOBOJCTBOM
npenozasarensi. Bcee CTyOeHTBI HMMEIOT JOCTYN K IOJHOMY METOIUYECKOMY
obecrieuenuto BCP.

4. ConpoBOXKJIeHUE 3aHATHM JAEMOHCTpalMeld CXeM, TaOJMIl, PUCYHKOB U
npe3eHTanusaMu B mporpamme «Microsoft PowerPointy.

5. TloaroroBka TEMAaTWKH JOKJIAIOB, COOOIICHUN, MpPE3eHTAUUN s
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

6. CaMOCTOATENIBHOE MPOBEICHUE CTYACHTAMH SKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUI Ha JIaOOpATOPHBIX 3aHATHSIX C MOCIEAYIOUIeH HWHTepHnpeTanuei u
3aIUTON PE3yJIbTATOB.

7. PeUTHHrOBast CUCTEMA KOHTPOJISA M OLIEHKYU 3HAHUM.

8. PerynspHoe npoBeieHne KOHCYIbTALUM.

9. OcyiecTBiIeHHE TEKYIIET0 KOHTPOJS 3HAHUM CTYIAEHTOB C IOMOUIbIO
0JIAaHKOBOT'O TECTUPOBAHUS.

10. Meroanueckre peKOMEHJAIMH 110 TIOJTOTOBKE K IK3aMEHY.

K sK3aMeHy CTyJIEHT AOIyCKAaeTcsl MPU YCIOBHM BBIIIOJHEHUS y4eOHOIo
IUIaHA:

- TIOCEIICHUE JICKIIU;

- BBITIOJIHEHUE U 0opMIIeHHE TabOPaTOPHBIX PadoT;

- BBIIIOJTHEHUE UHAUBUAYAJIBHBIX 3aIaHUM ISl CAMOCTOSATEIBHON padOThL;

- 0T4E€T JTA0OPATOPHBIX 3aHATHUH.
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	Целью изучения дисциплины «Химия» является получение студентами знаний:

	- полной системы представлений об общих качественных и количественных закономерностях протекания химических процессов и явлений в различных физико-химических системах, опираясь при этом на фундаментальные положения физики и химии.

	- ОПК-2, способность выявить естественнонаучную сущность проблем, возникающих в ходе профессиональной деятельности, привлечь их для решения соответствующий физико-математический аппарат.

	В результате изучения дисциплины студент должен:

	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 


