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1. HEJIA A 3AJJAYN JTUCHUITINHBI
1.1. Hean aucuMninHbI
CdopmupoBaTh y CTyJEHTa MOJHYIO CHUCTEMY MPEICTAaBICHUN 00 0OIIMX

Ka4YCCTBCHHBIX MW KOJIMYCCTBCHHBLIX 3aKOHOMCPHOCTAX IMPOTCKAHUA XHUMHUYCCKUX
IMpoLecCCOB U SIBJICHUM B Pa3JINYHbIX (bI/ISI/IKO-XI/IMI/I‘IeCKI/IX CUCTEMAX, OIIUPAACH IIPpU
9TOM Ha (bYHI[aMCHTaJ'IBHI)IC ITOJIOXKCHUA CI)I/IBI/IKI/I U XUMHUU.

1.2. 3axaun ocBoOeHNSA TUCIUILITHHBI

3a10)KUTh OCHOBBI JIJIsI MOHMMAaHUS XUMHYECKHUX IPOIECCOB MpPEBpaIlCHUS
BCIIIECTB, KOTOpPBIC OYAYT CIIOCOOCTBOBATh IIPHUHSATHIO TI'PAMOTHBIX, HAY4YHO
00OCHOBAaHHBIX NPO(PECCHOHATBHBIX PEHICHUHA B 00JacCTH  CTPOUTEIBLHOU
TEXHOJIOTHH, a TaKXe CIIOCOOCTBOBATh BHEIPCHHIO IJOCTHIKCHUM XHUMHH IIPH
pEIIEHUU ATUX TTPOOJIEM.

[IpUBUTH HABBIKA OCMBICIICHHOTO PEIICHHUS KOHKPETHBIX XMMUYSCKUX 3a/1ad,
HAy4YUTh HAXOAUTh ONTUMAJIBHBIC PEIICHHS IPOQPECCHOHAIBHBIX 3a/1ad, B TOM
YHUCJIC C UCIIOIH30BaHNEM 3aKOHOB XUMHH, XUMUYICCKUX MPOIIECCOB U BEIICCTR.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JlucnumniarHa «XHMUS» OTHOCHUTCS K AUCHHMIUIMHAM 005S3aTEIbHOM YacTH
omoka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJBTATOB OBYYEHUA 11O
JUCHHUIVIMHE
[Iporiecc n3ydeHns TUCIUIUIMHBI « XUMUSD) HAMpaBieH Ha (popMupoBaHUEe
CHEAYIOIMMNX KOMIETEHIINM:
VYK-1 - CnocobeH ocymecTBIsITh MOUCK, KPUTUUECKUN aHAM3 U CUHTE3
uHGbOpMAaIMH, TPUMEHSITh CUCTEMHBIN MOAXO/ JUISl PEIICHHUs TOCTABICHHBIX 33724

Pe3yabTathl 00yueHus,
Komnerenuus XapaKkTepu3ymouiue
c(hOpMHUPOBAHHOCTH KOMIIETEHIITUH

YK-1 3HaTh: KaK HAXOAUTh U KPUTHYECKU
aHaJM3UPOBATh MOJIYYEHHYIO
nH(pOpMaIIo, KOTOpast HEOOX0UMa JJIs
pelIeHns MOCTABJIEHHOM 3a/1a4u B
o0J1acT¥ aTOMHO-MOJIEKYJIIPHOTO
YUYEHUS, ONPEACICHUS KUCIOTHOCTH
Cpeabl, OKUCIUTEIBHO-

BOCCTAHOBHUTCJIbHBIX ITPOLICCCOB U T. .
(MIO-2yxk-1).

YMeTh: TpaMOTHO, JIOTUYHO,
apryMEHTHUPOBAHO COCTABJISTH
YpPaBHEHUSI PEAKIIMM, THUCATh HOHHO-




MOJIEKYJIIPHbIE YPAaBHEHHS],
¢dbopMupoBaTh COOCTBEHHBIE CYKICHUS U
OLICHKH B PE3YJIbTATE MMOTYUYEHUS
POJYKTOB XUMHUYECKUX PEAKLIHIA.
OTtnuyaet pakTsl OT MHEHHH B 00J1aCTH
TEMBbI CTPOEHUS BELIECTBA, PACTBOPHI
AJIEKTPOJIUTOB, FNEKTPOXUMHUYECKUX
IIPOLIECCOB, 3aKOHOMEPHOCTH
XUMHUYCECKUX peakimid (MA-4yk-1).

BnageTs: MmeTogamu 118 aHaliu3a 3ajad,
BBIJICIISIA €€ 0a30BBIE COCTABIIAIONINE B
TeMax: XUMHUYECKOE PAaBHOBECHE,
reTePOreHHbIEC TUCIIEPCHBIE CUCTEMBI,
Ka4eCTBEHHBIN 1 KOJINYECTBEHHBIN
aHann3. Pemennem pa3nnyHbIX
BAPUAHTOB 33/1a4, OLICHUBAs UX

JOCTOMHCTBA U HEJOCTATKU (I/IIl-lyK-l;
N -3yk-1).

4. OB BEM JUCLHUITJINHBI
OO0mas Tpy10€MKOCTh JUCHUIUIUHBI « XUMUS» COCTABIISIET S 3.€.
Pacripenenenue Tpy10€MKOCTH JUCHMUIUIMHEI 110 BUAAM 3aHITUI

o4yHas popma 00ydeHHsI

Bcer|Cemect
. 0 bl
Bunpr yue6HOI paboThI 4aco P
5 1
AyauTOpHBbIE 3aHATHSA (BCEro) o4 o4
B Tom uncre:
Jlexnnn 18 18
JlabopaTtopusbie pabotsl (JIP) 36 36
CamocTtosiTesibHas padoTa 90 90
Yacel Ha KOHTPOJIb 36 36
Bu1bl MpOMEKYTOYHOM aTTECTAIMHU - YK3AMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YaChl 180 | 180
3a4.e. 5 5
3a04Has popma 00y4eHus
Bcer|Cemect
. 0 Bl
Buapl yueOHOM paboThI 4aco P
5 2

AyIUTOpPHBbIE 3aHSATHSI (BCET0) 8 8
B ToMm uncre:




Jlexun

4

4

JlabopaTtopusbie pabotsl (JIP)

4

4

CamocrosiTeibHas padboTa

163

163

Yacel Ha KOHTPOJIb

9

9

Bubl npoMeKyTOYHOM aTTECTALUH - YK3aMEH +

+

OO6mmas Tpy10€MKOCTb:
aKaJeMHUYCCKHE YaChI

3a4.e]I.

180
5

180
5

5. COAEP) KAHUE JUCHUIIJIMHbI (MOAYJIS)
pacmnpenesieHne

5.1 Coaepxanue

pasaesioB

TPYAOEMKOCTH 10 BUAAM 3aHATHH
ouyHas opma o0ydeHust

AUCHHUIIINHbI H

Ne i/t

HaumenoBanue
TEMBI

ConeprkaHue pasziena

Jlekig

JIab.
3aH.

CPC

Bcero,
qyac

1

CrpoeHue
BellecTBa U
PpeaKIMOHHast
CIIOCOOHOCTD
BEILECTB

KBanTOBO-MEXaHHYECKHE
MPEJCTAaBICHUS] O CTPOCHHM aToMa.
JIBoiicTBeHHasT IpUpoJa SJIEKTPOHA.
AtomHas  opOutans.  KBaHTOBBIE
ypcna. [IpyHuMnD — MHUHMManIbHOMN
sHepruu. IlpaBuno Kieukosckoro.
[punuun 3ampera [laymu. IlpaBuno
I'ynna. DJeKTpOHHBIE
KOH(UTYparuuaToOMOB H HOHOB.

[epuoanueckuit 3aKOH "
MepruoaMYecKasi CHCTeMa JIIEMEHTOB.
[Mepuoanueckue CBOMCTBa
3JIEMEHTOB. Pamgnycet aTOMOB.
OHneprus wnoHm3anuu. CpoIcTBO K
JJIEKTPOHY.
DIEKTPOOTPHULIATETEHOCTb.
[lepuonuueckoe HU3MEHEHue
KHCIIOTHO-OCHOBHBIX i
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOCTB BEIIECTB.

Xumunueckass cBg3b. KoBajeHTHas
CBsI3b. MeTOJ BaJIeHTHBIX CBS3CH.
OOMeHHBII 1 TOHOPHO-aKIIeNTOPHBIH
MEXaHU3M o0Opa3zoBaHus
KOBQJICHTHOW CBs3HM. [ mOpumm3anus
aTOMHBIX 3JIEKTPOHHBIX OpOuTaseH,
reoMeTpryecKas CTpYKTypa
MOJIEKYIL. Wonnas CBSI3b.
Merannuyeckas cBs3b. Bonmopoanas
CBSI3b.

CaoiicTBa u peaKIOHHas
CIocoOHOCTh BEIIECTB,
COCTaBIISIONINX OCHOBY
CTPOUTENILHBIX MaTEPUAJIOB.

14

24

OCHOBBI
XHMUYECKOU

XuMuueckas TEPMOAUHAMHUKA.
OCHOBHEIC TIOHSATHS XHMHYCCKOMU
TEPMOJNHAMHUKH. [TapameTpbl

14

24




TEPMOAUHAMUKHA
U KMHCTUKH

COCTOSTHUSL. TepMonHaMHU4ECKUE
(YHKIMU:  BHYTPGHHSSI  DHEprus,
SHTANBINS, OSHTPOINUS, H300apHO-

HU30TEPMUYECKHIA TTOTEHIHA.
IepBoe u BTOpOE Hauaza
TEePMOANHAMUKH.

DHepreTnka XUMHYECKUX
nporeccoB. 3akoH 'ecca u
CJICIICTBUSI U3 HETO. DHTAJIBITNH
oOpazoBanus. TepMOXUMHUYECKHE
ypaBHEHHS. Y CIOBHS
CaMONPOHU3BOJILHOTO MPOTEKAHHs
MPOLIECCOB B M30JIMPOBAHHBIX U
HEU30JINPOBAHHBIX CHCTEMAX.

Xumnueckass kuHeTHKa. CKOpoCTh
XUMHYecKuX peakuuil. I[lomarue 06
AaKTHBHBIX ~ MOJIEKYJaX, OJHEpPTUH
aKTHBaLUH, AKTHBHPOBAaHHOM
KOMIIIEKce. YpaBHEHHE AppeHuyca.
3aBHCUMOCTb CKOPOCTH PEaKIUH OT
KOHIICHTPAaLlMU M TEMIIEPaTypBl.
3akoH JEHCTBYIOMNX Macc.
KuHertnyeckue  ypaBHEHUS UL
TOMOTCHHBIX ~ M T'€TepPOreHHBIX
nporeccoB. [lpaBuno Bant-I'odda.
MeTopl peryanpoBaHus —CKOPOCTH
peaxuuil. Karanus. Karanusaropsl u
KaTaJIUTHYeCKue cucrembl. Teopuu
kaTtanu3a. KonebaTenbHble peakuny.

XuMu4eckoe paBHOBECHE.
TepMogrHaAMUYECKOE U
KAHETUIECKOE YCIIOBHS COCTOSHUSA
paBHOBecusi. KoHCTaHTa paBHOBECHS.
BinsiHue n3MeHeHUs BHEIHUX
YCJIOBUH Ha NOJIOKEHHE
XMMHYECKOT0 paBHOBecHsl. [IpuHmnm
Jle llarenne. ®a3oBoe paBHOBECHE.

3aKOHOMEPHOCTH XUMHUYECKUX
MPOIECCOB COBPEMEHHBIX
TEXHOJIOTHH IPOU3BOJICTBA
CTPOUTEIILHBIX MaTE€PUAJIOB.

PactBOpBI.
Jucnepcubie
CUCTEMBI

OO11re MpeACTaBICHHUs O PaCTBOPax.
l'unparnas Teopus pactsopoB J[.U.
MenneneeBa. CrocoOBI BBIpaXCHUS
KOHIICHTPAIIUK PACTBOPOB: MaccoBas,
MOJISIpHAst JIOJIS, MOJIsIpHas,
MOJISLTbHAST KOHIIEHTPAIINs, MOJIIPHAS
KOHIICHTpANHs 9KBUBAJICHTOB.
BelpakeHHe 3aKOHA SKBHBAJICHTOB
IUTS PacTBOPOB.

OO01ue cBoiicTBa pacTBOPOB:
JIaBJICHHUE T1apa PacTBOPOB, KUIICHHE
U KpUCTAJUIN3ALHs PaCTBOPOB. 3aKOH
Payns. Kpuockonus,
30yumockomusi. OcMoc,

14

24




OCMOTHYECKOE JaBJICHHUE. 3aKOH
Baur-T'odda.

PactBopel  3nexTposnutoB. Teopus
ANIEKTPOJIUTHYECKOH  JIUCCOLMALINH
Appennyca. CTeneHb M KOHCTaHTa
Jucconmanuy. Peakiun B pacTBopax
3NEKTPONUTOB. IOHHBIE paBHOBECHS
U UX CMEII[CHHE.

ONeKTponuTHIECcKas JUCCOIUAIINS
BOJbL. FIoHHOE IPOU3BEICHUE BOJBL.
Bognoponnsiit nokaszarens. Meroast
onpenenenus pH. pH-unnukaropsl.
Tlunponus coneit. Comnu,
THAPONU3YIOIIUECS 110 aHHOHY, 110
KaTHOHY, HeT'UAPOIU3yIoIuecs
conu. M3menenune pH cpenst npu
ruapoiunse. byhepHsie cucteMsl.

JlucniepcHble cUCTEMBI, UX
KIIacCU(UKAIHS, METOIBI
noxydenus. TepMoanHaMHUIecKast
HEYCTOHUUBOCTb F€TEPOreHHBIX
JUCTIEPCHBIX CHCTEM.
IToBepXHOCTHBIE SBICHUS U
azcopbuus. Koyutongusie pacTBopsl.
Kunerndeckas u arperaTuBHas
YCTOHUUBOCTH KOJUIOMIHBIX CUCTEM.
Koarymsnus. CequmenTanus.

CTpOI/ITeJ'II)HI)Ie MaTre€pualibl KaKk
HCKYCCTBEHHBIC TUCTICPCHBIC

CHCTEMBI.
DIEKTPOXUMHUUEC | DTEKTPOXUMUIECKHE CHCTEMBI.
KHe€ TIPOIECCHI DJIEKTPOAHBII MOTEHIINAN, MEXaHU3M
€ro BO3HUKHOBCHHUS. Y paBHEHHE
HepHcra. DneKkTpoXuMHYecKHi psiz
HaNpPsHKEHUH METaJUIOB. Turbr
3JIEKTPOJIOB.
lanpBaHMUECKHE 3JIEMEHTHI.
N3mepenue ANEKTPOJBUKYIIEH
CHUJIBL. [Nonspuzauus u
MepeHaIpsHKCHUE. XuUMHU4ecKue
HCTOYHUKHU TOKaA.: l'lepBl/ILlHl)Ie
raJlbBAHMYECKUE 3JICMEHTBI, 16 24
aKKyMYJISITOPEI, TOIUTMBHBIC
3JIEMEHTBHI.
Koppo3zus METaJlIOB. Busr
KOppO3UH. MexaHuzm
AIEKTPOXUMHICCKOM KOPPO3UH.

3ammra MeTauIOB OT KOPPO3HUH.
DrexTponms. IIponeccsr,
NPOTEKAIOIIME IPU  SJIEKTPOJIU3E
BOJHBIX PAacTBOPOB 3JIEKTPOJIUTOB.
3axoHb! Dapages.




[Tonumeps! u
OJIMTOMEPEI

DneMeHTbl OpPraHU4YecKO XHMHH.
[onsue o rnoJiumepax u
omuromepax.  OpraHuueckue U
HEOpraHu4ecKue MIOJIUMEPHI.
Metoast CHUHTE3a TOJINMEPOB:
MOJIMMEPU3ALHSL, MOJTHKOHICHCAIIHS.
XuMHYecKoe CTPOEHHE U CBOMCTBa

Jectpykuust
buononumepsr:

MIOJIMMEPOB.
HOJIMMEPOB.
MoJIMCaxapuabl, MOJIMH30TIPEHBL,

OenKu.

CrpouTenbHble  MaTepHanbl  Ha
OCHOBE BBICOKOMOJIEKYJIIPHBIX
COCIMHCHUI. IIpumenenue
MONMUMEPOB  NPH  HM3TOTOBICHUH

OETOHOB.

16

24

XuMuaeckast
uAeHTH(UKAIHS

Xumuueckas AACHTH(DUKAIISL
BEIICCTB. AHAJUTUYCCKUN CHTHAI.
OCHOBEBI Ka4eCTBEHHOT'O u
KOJIMYECTBEHHOT'O aHajm3a.
KadecTBeHHBIE peaknIWUd Ha HOHBL
Xumuueckue, GU3HKO-XUMHICCKUE H
(U3HMYeCKUEe METONbI aHAIM3a U HX
WCIIOJIF30BaHHE B COBPEMEHHBIX

CTPOUTEIIbHBIX TEXHOJIOTUAX.

16

24

Htoro

18

36

90

144

3a04Has ¢o

Ma 00y4eHus!

Ne i/t

HaumenoBanue
TEMBI

Copnepxanue paszena

Jleknn

JIab.
3aH.

CPC

Bcero,
yac

Crpoenne
BellecTBa U
PpeaKIOHHAs
CITOCOOHOCTH
BEIIECTB

KBanTOBO-MEXaHHYECKUE
MPEICTaBICHUs O CTPOCHUU aToMa.
JIBoiicTBeHHass mpUpoja 3JIEKTPOHA.
AtomHass  opOurans.  KBaHTOBBIE
yucna. [lpuHnun  MuHMManbHON
sHepruu. [IpaBuno KieukoBckoro.
IMpunnun 3anpera Ilaynu. Ilpasuio
I'yuna. ONeKTpOHHEIE
KOH(UTYPaIMIaTOMOB 1 HOHOB.

[epuoanueckuit 3aKOH u
MEPHOINYECKas CHCTEMA JJIEMEHTOB.
[lepuognueckue CBOMCTBa
JJIEMEHTOB. Panuycel aTOMOB.
Oueprus uoHuzanuu. CpoJCTBO K

JIIEKTPOHY.
DIIEKTPOOTPUIIATEIBHOCTb.

IMepuommueckoe HU3MEHEHHE
KHCJIIOTHO-OCHOBHBIX u

OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX
CBOMCTB BEIICCTB.

Xumudeckas cBsI3b. KoBaneHTHas
CBsA3b. METOJ BaJICHTHBIX CBS3CH.
OOMEHHBII U JOHOPHO-aKIETITOPHBIH
MEXaHU3M o0OpazoBaHuUs
KOBJICHTHON cBsi3u. ['mOpuam3anus
aTOMHBIX 3JIGKTPOHHBIX OpOUTAJCH,
reoMeTpudeckas CTPYKTypa

26

30




MOJIEKYJI. Honnas CBSI3b.
Merayunyeckast cBsi3b. Bonmoponnas

CBS3b.
CpoiicTBa u peakuuoHHas
CIIOCOOHOCTH BEILIECTB,
COCTABIIAIOIIUX OCHOBY

CTPOUTECIILHBIX MaTCPHUAJIOB.

OCHOBEI
XUMHYECKOU
TEPMOTUHAMUKHU
U KUHETHKHU

Xumuueckas TEPMOJIUHAMHUKA.
OCHOBHBIE TIOHATHA XUMHYECKOH
TEPMOJIUHAMUKHY. ITapamerpsl
COCTOSIHUSL. TepmoauHamudeckue
GYHKIMU:  BHYTPEHHSISI  DHEprus,
SHTANBIUS, OJHTPOIHS, H300apHO-
HU30TEPMUYECKUH MOTEHLIUAI.
IlepBoe 31 BTOpOE Hayaja
TEePMOANHAMHUKH.

OHepreTuka XUMHUYECKHX
mporeccoB. 3akoH ['ecca u
CJIEACTBYUS U3 HEro. DHTAJIbIINU
obpaszoBanus. TepMoxuMuueckue
ypaBHEHUs. Y CIOBUSA
CaMOIIPOU3BOJIHOTO NIPOTEKAHUS
MPOLECCOB B H30IMPOBAHHBIX U
HEH30JIMPOBAHHBIX CHCTEMAX.

Xumnueckass KuHeTHKa. CKOpOCTh
XUMHYECKHX peakuuil. IloHsTHe 00
AaKTUBHBIX ~ MOJIEKyNaX, 3HEPTUH
aKTHBALIUH, AKTHBHPOBAaHHOM
KOMIUIEKCe. YpaBHEHHE AppeHuyca.
3aBHCUMOCTh CKOPOCTH PEaKIUH OT
KOHIIGHTpallMM M TEMIIepaTyphl.
3akoH JEHCTBYIOIINX Macc.
Kunernueckue  ypaBHeHHs  JUIA
TOMOTE€HHBIX M TETePOTCHHBIX
nporueccoB. IlpaBmno Bant-I'odda.
MerToabl peryJMpoBaHusl CKOPOCTH
peakuuii. Katanus. Karanuzatopsl u
KaTaJINTHYECKHE CUCTeMBL. Teopuu
kaTtanu3a. KonebaTenbHble peakuny.

XUMHUYECKOEe paBHOBECHE.
TepMouHaAMIYECKOe 1
KHHETUYECKOC YCIOBUSA COCTOSHUA
paBHOBecusi. KoHCcTaHTa paBHOBECHS.
BrmsiHne n3MeHeHUs! BHEIIHUX
YCIIOBUH Ha MOJIOKEHUE
XHUMHUYeCcKOro paBHOBecHs. [IpuHImn
Jle Ilarense. ®a3oBoe paBHOBECHE.

3aKOHOMepHOCTI/I XUMHYCCKHUX
IPOLECCOB COBPEMEHHBIX
TEXHOJIOTHI MPpOn3BOACTBA
CTPOUTCIBbHBIX MAaTEPHUAJIOB.

26

30

PactBopsI.
JucnepcHbie
CUCTEMBI

OOmue mpeACTaBIeHNs O PaCTBOPAX.
I'mnpatnas teopus pactsopos .M.
MenpeneeBa. CriocoObI BEIPaKEHHS
KOHIICHTPAILlMH PacTBOPOB: MaccoBas,

28

28




MOJISIpHAst TOJIs, MOJISIpHas,
MOJISUTbHASL KOHIICHTPALIHsl, MOJISIPHAS
KOHIICHTpALVs 9KBUBAJICHTOB.
BrlpakeHHe 3aKOHA 3KBHBAJICHTOB
JUISL PAaCTBOPOB.

O0mue cBoicTBa pacTBOPOB:
JIaBJIeHHE Tapa pacTBOPOB, KUIIEHHE
U KPHCTAUIA3AINS PACTBOPOB. 3aKOH
Payns. Kpuockonus,
30ymmockonus. OcMoc,
OCMOTHYECKOE JaBICHHE. 3aKOH
Baur-T'odda.

PactBopel  anexTponuroB. Teopus
SNEKTPOIUTHUECKOH  AUCCOLMALIUH
Appenuyca. CTeneHb U KOHCTaHTa
Jqucconmanuy. Peakiuu B pacTBopax
J1eKTpoauTOB. VIOHHBIE paBHOBeCUS
U UX CMEII[CHHE.

DIEeKTPONUTHYECKAs AUCCOLUALIMS
BoJbI. MloHHOE NTpOoMN3BeieHNE BOBI.
Bonopoanslit mokaszarens. Metoabt
onpenenenus pH. pH-unnukaropsl.
I'uaponms coneit. Conu,
THJPOJIU3YIOUIUECS 110 aHUOHY, 0
KaTHOHY, HETUIPOIIH3YIOLIHECS
conu. M3menenue pH cpenst npu
ruaponnse. bydepHsie cucteMsl.

JlucrniepcHble CHCTEMBI, UX
KJIaCCU(HUKALINS, METOIBI
nostyueHus. TepMoarHaMuuecKas
HEYCTONYNUBOCTb I'eTePOr€HHBIX
JTUCTIEPCHBIX CHCTEM.
[ToBepXHOCTHBIE SIBICHUS U
ancop6uus. KommonaHeie pacTBOpEIL.
Kunernueckas u arperaTuBHas
YCTOHYUBOCTD KOJUIOMTHBIX CHCTEM.
Koarynsiuus. CeaumenTanus.

CrpounTenbHbIe MaTepHAaIbI KaK
HCKYCCTBEHHBIE HCIIEPCHBIE

CHCTEMBI.

DIEKTPOXUMHUYEC | DIEKTPOXUMHUIESCKHE CHUCTEMBI.

KHe€ TPOIECCHI DNIEKTPOAHBIN MOTEHIIMAN, MEXaHU3M
€ro BO3HUKHOBCHHS. Y paBHEHHE
HepHcTra. DAeKTpOXUMUYECKUN Ppsif
HaNpsHKEHUH METaJIIOB. Turer
JJIEKTPOJIOB.
lanpBanmueckme 3JIEMEHTHI.
N3mepenue 3JIEKTPOABUKYIIEH 28 28
CHIIBL. [onsipuzanms u
NepEeHANpPsHKEHNUE. XuMuyeckue
HCTOYHHKH TOKa: MICPBUYHBIC
TaJbBAHUYIECKUE JJIEMEHTHI,
AKKYMYJIATODBI, TOTLJIMBHBIC

JJICMCHTHI.




Kopposus METaJUIOB. Bugpt
KOppO3HHU. MexaHuzm
3NEKTPOXUMHUUECKOMN KOPPO3HH.
3ammuTa METa/ulIoB OT KOPPO3HH.
OIEeKTpOoIn3. IIponeccsl,
MPOTEKAIOIIUE TIPU  IIIEKTPOIIH3e
BOJHBIX PAaCTBOPOB 3JIEKTPOJIHUTOB.
3akonsl Papajes.

[Tonumeps! u DJIEeMEeHTbl OpPraHUYecKOW XUMHH.
OJINTOMEPHI [lonsTue o MOJIMMepax u
onmuromepax.  OpraHnuyeckue U
HEOpraHW4YecKue MOJIMMEPBL.
MeTtobl CHHTE3a MOJINMEPOB:
MOJIMMEPHU3ALIUS, MOJUKOHIECHCALHUSI.
XHUMHUYECKOE CTPOECHUE U CBOMCTBA
MOJIMMEPOB. Jectpyxkuust
MIOJIUMEPOB. buononumepsr:
MOJICaXapUabl, MOJIMH30TIPEHBL,
OemKH.

CrpoutenbHple  MaTepualbl  Ha
OCHOBE BBICOKOMOJIEKYJISIPHBIX
COETMHEHUH. [Ipumenenue
MOJMMEPOB  INPU  HU3TOTOBICHUU
6ETOHOB.

28

28

XuMuaeckast XuMuuaeckast UICHTH(DUKAIIS
uaeHTH(UKAIMS |BEMIEeCTB. AHAIUTHYECKHHA CHTHAIL.
OCHOBEI Ka4yeCTBEHHOI'O H
KOJHUYECTBCHHOTO aHajm3a.
KadecTBeHHBIE peaknWUd Ha HOHBL
Xumudeckue, PU3NKO-XUMUYECKUE U
(uznvecKkrue METONBl aHANIM3a U HX
WCIOJb30BaHUE B COBPEMEHHBIX
CTPOUTENILHBIX TEXHOJIOTHSX.

27

27

HUroro| 4 4

163

171

5.2 IlepeueHb 1a60paTOPHBIX PadoT

Ne ii/m | Ne paznena
HaumeHnoBanue nabopaTopHbIX paboT
JUCLUIUIMHBI
1 1 OCHOBHBIE KJTaCChl HEOPTAaHUYECKUX COCTMHEHUI
2. 2 0 &
npeesieHre TEIIOBBIX (P (HEKTOB XUMHUUECKUX PEeaKLnit
3. 2 CKOpOCTh XMMHYECKHUX PEaKIIUil 1 XUMUIECKOE PaBHOBECHE
4. 3 OO1m11e cBoiicTBa paCTBOPOB M PAaBHOBECHUS B BOJHBIX PacTBOpax
AJIEKTPOJIUTOB
5. 3 I'eTeporeHHbIe TUCTIEPCHBIE CUCTEMBI
6. 4
OKHUCINTEFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU
7. 4
DIEKTPOXMMHYECKHE MTPOIIECCHI
8. 5 CBoiicTBa OPraHUYECKUX BEIIECTB M BBICOKOMOJIEKYISPHBIX
COEIMHEHHH (ITOJTMMEPOB)




KauecTBEHHBIN U KOJIMYECTBEHHBIN XUMUYECKAI aHAIN3

6. IPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B cootrBercTBMM C y4YeOHBIM IUTAHOM OCBOCHHME JUCHUILUIUHBI HE
[peIyCMaTpUBAET BBIMOJIHEHUE KYPCOBOTO MpOeKTa (paboThl) MIIM KOHTPOIHHOM

paboTHI.

7. OHEHOYHBIE MATEPHUAJIbI VIS TIPOBEJIEHUA

IMPOMEXYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JUCHUITIJIMHE
7.1. Onucanue noka3sareJieii 1 KpUTepueB OleHMBAHUS KOMIIeTEHIIHIA
HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE HIKAJ OLEHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynbrarhl TEKyIIEro KOHTPOJISI 3HAHUM M MEXKCECCHOHHOM aTTecTaluu
OLIEHUBAIOTCS IO CIAEAYIOLIEH CUCTEME:

«aTTCCTOBAH»,
«HC aTTCCTOBAaH).

Pe3yabTaThl 00y4eHusl,

Komne- XapaKTepH3ylouue Kpntepun ATTECTOBAN He
TEHIHS c(hopMHPOBAHHOCTH OLICHUBAHUS aTTeCTOBaH
KOMIIeTEHIIUH

VK-1 3HaTh: Kak HaxoouTh H|Temarnueckue Bremonnenue | HeBpimosaHeH
KPUTUIECKH TECTHI, B paboT B Cpok, | we paboT B
aHAITN3UPOBATh KOTOPBIX MIPEeIyCMOTPEH CPOK,
MOy YCHHY IO CTYICHTY HBIHA B MPeyCMOTpE
HHPOPMALINIO, KOTOpast|[IpeIararoTcs pabounx HHBIHA B
HeoOxoauMa JUTS | BOIIPOCHI C mporpaMMax pabounx
pemeHus BapHaHTaMH porpaMMax
IMOCTaBJICHHOH 3a]a41 B |OTBETOB HJIN
o0racTu aTOMHO- [BOIIPOCHI, Ha
MOJIEKYJISIPHOTO KOTOpBIE€ HAJI0
y4YeHHs, OTpeesieHus |aaTh
KHCIIOTHOCTH  CpEJIbl, |caMOoCTOsTeNEHO
OKHCIIUTEIHHO- TIPaBUIBHBIH
BOCCTAHOBHUTEILHBIX OTBET C
npoueccoB u T.4. (UJI-|smementamu
2yK-1). PACCYXKICHUS
VYMeTn: rpaMoTHO, |Pemenue Brimonnenne | HeBbimosHeH
JIOTUYHO, CTaHAAPTHBIX paboT B cpoK, | ue padot B
apryMEHTHPOBAHO MPaKTUYECKUX  |IpeayCMOTPEH CPOK,
COCTaBIISITh ypaBHEHUS |3a1a4 HBII B MPeayCcMOTpe
peakiui, nucaTh paboumx HHBIN B
MOHHO-MOJIEKYJIIPHBIE porpaMMax paboumx
YpaBHEHHUS, porpaMmax
thopmMupoBathb
COOCTBEHHEIE

CY)KICHHUSI U OLICHKH B
pe3yibTaTe MONXYYCHUS
MPOAYKTOB

XUMHYECKHX PEaKIIHH.
Orim4aetr (GakTel  OT
MHEHHH B  o0JlacTH
TEMBI CTPOCHUS
BEIIIECTBA,  PACTBOPHI




3IIEKTPOITUTOB,
3IEKTPOXMMHUYECKUX
HPOLIECCOB,
3aKOHOMEPHOCTH
XUMUYECKHX PpeaKiuii
(U J-4yxk-1).

Bnagerts:
s aHanmM3a

MeTonamu |Pemenne
3a/1a4, |IpUKIaIHBIX
BHIZICTAS ec¢ 0Oa30BbIE|3a1au B
COCTAaBIISIIOIIIIIE B|KOHKpeTHOM

Brinonnenue

paboT B CpOK,

MpeIyCMOTPEH
HBIA B

Heppimonnen
ue paboT B
CpOK,
TPeyCcMOTpE

HHBIN B
paboumnx
porpaMMax

paboumnx
nporpammax

XUMUYECKOE [peIMETHO M
obxacti

TeMax:
paBHOBECHE,
reTepOreHHbIe
JIACIIEPCHBIE CHUCTEMBI,
Ka4eCTBEHHBIN u
KOJINYECTBEHHEII
aHanus. Peurenuem
Pa3UYHBIX BapHAHTOB
3a1a4, OUCHMBasg MX
JIOCTOMHCTBA u
umepocratkd (MA-1vk-1;
WJI-3vk-1).

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbraTthl MPOMEXYTOUHOTO KOHTPOJS 3HAHWUW oOlleHuBatoTCa B 1
ceMecTpe JJi1 04HOM (HopMbI 00yUEHHs, 2 CEMECTpE I 3a04HOM (OPMBI 00yUEHUS
M0 YEThIPEeXOAITLHOM CUCTEME:

COTIUYHON;

«XOPOLIOY;

«YIOBIIETBOPUTEIHHOY,

«HEYIOBIECTBOPUTEIILHO.

PesyabsTaTsl
00yueHusl, Kputepuu
Komme- XapaKTepHu3y ol purep Otauun Heynos
OLICHUBaH Xopowo | Yaoosa.
TeHIHs ne 0 J.
copMupOBaHHOC us
Th KOMIIETCHIIMU
YK-1 3HaTb: kak|Temarnuec | Beimonn | Bemonne | Bemmonne | B tecre
HaxXxOJWThb  M|KWE TECTHl, | €HHe |Hue TecTa |Hue TecTa| MeHee
KPUTHYECKH  |B KOTOpHIX |TecTa Ha| Ha 80- Ha 70- 70%
AHATM3UPOBAT |CTYyACHTY 90- 90% 80% | mpaBmib
b ToNTy4eHHYIo |[npeanaraio | 100% HBIX
uHdopmanuto, |Tcs OTBETOB
KOTOpast BOIIPOCHI C
HeoOXonuMa |BapmaHTam

JUJIA pemeHmI 1 OTBCTOB
MOCTaBJICHHOHN |MiIn
3aJ1a9u B|BOMpOCHI,
obJactu Ha KOTOpbIE
aTOMHO- HaJlo 1aTh
MOJIEKYJISIPHOT |CaMOCTOsITE
0 Y4EHHUS, [TIbHO
ONpENENCHNsl |IpaBUIIbHBL
KHUCJIOTHOCTH |ii OTBET C
cpeabl, 9JIEMEHTaM
OKHUCJIUTCIIBHO |U

- paccyxaeH
BOCCTAHOBHUTEC |UA

JIBHBIX
MPOIIECCOB U
.0 (MO-2vk-
1).




YmeTs:
rpaMOTHO,
JIOTHMYHO,
apryMEHTHPOB
aHo
COCTaBJIATh
ypaBHEHHS
peakuii,
nMcaTh HOHHO-
MOJIEKYJISIPHBI
€ ypaBHCHHS,
(hopmupoBaTh
COOCTBEHHBIC
CYXJICHUS U
OLICHKH B
pe3yabTare
MOy YCHHS
MPOAYKTOB
XUMHAYECKUX
peakiuii.
OTtnnyaer
(hakThI oT
MHEHUH B
00J1aCTH TEMBI
CTPOCHUS
BEIIECTBA,
pacTBOPHI
3JIEKTPOJIUTOB,
3EKTPOXUMUY
€CKHUX
MPOIIECCOB,
3aKOHOMEPHOC
™
XAMHYECKUX
peaxmmit (M-
4yk-1).

Pemenue
CTaHAapTH
BIX
MPaKTUIECK
HX 3a1a4

Bagaun
PpelIeHbI
B
[IOJIHOM
o0BeMe
u
MOJTyYeH
Bl
BEPHBIE
OTBETEI

IIponemo
HCTp
HUpOBaH
BEPHBIN
X0[
peneHus
BCeX, HO
HE
NOJIy4EH
BEpHBIHI
OTBET BO
BCEX
3azaqgax

IIponemo
HCTD
UpOBaH
BEPHBIN
X0
pelieHus
B
OOJIBIINHC
TBE 3a1a4

Bamaun
HE
peIIeHBI

Bianets:
METOJIaMH  JUIS
aHaJM3a 3ajady,
BBIIEISAS ee
06a3oBbIe
COCTaBJISIOIIN
€ B TeMax:
XHMHYECKOE
paBHOBecHE,
reTepOreHHbIE
JUCTIEPCHBIE
CHCTEMEI,
KaueCTBEHHBIN
u
KOJHNYECTBEHH
BIN aHaJu3.
Pemenuem
Ppa3ITUYIHBIX
BapUaHTOB
3a1a4,
OllEHMBAas HUX
JIOCTOMHCTBA U
HEJOCTaTKU
(NIO-1yk-1;

M -3yk-1).

Pemrenue
TIPUKIIATHBI
X 3aJ1a4 B
KOHKPETHO
51
MpeIMETHO

i obnacTu

3agaun
pelIeHbI
B
MMOJIHOM
o0BbeMe
u
MOJTy4eH
Bl
BEpHEIC
OTBETHI

IIponemo
HCTp
UPOBaH
BEPHBIN
Xox,
pemeHus
BCeX, HO
HE
MOJTyYeH
BEpHBIN
OTBET BO
BCEX
3agauax

[Iponemo
HCTp
WUpOBaH
BEPHBIN
X0
penieHus
B
OOJIBIINHC
TBE 3a1a4

3agaun
HE
pelIeHbl




7.2 IlpuMepHblii mNepeYeHb ONEHOYHBLIX CpeACTB (TUIOBBIE
KOHTPOJIbHbIE 3aJaHUSl WM MHbIE MAaTepHaJibl, HeOOXOAUMBbIE IS OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (IWJIH) ONbITA 1eATEIbHOCTH)

7.2.1 TlpuMepHBIii epeyeHb 32IaHUH U1 OATOTOBKY K TECTUPOBAHUIO
1. ITomydeHue aeTaTHOTO MIEKa U3 IEJITI0I03b BO3MOKHO O1aroiapsi HATHIHIO

B HEW ...

O onokcuaHbix PparMeHTOB O TUAPOKCHIIBHBIX TPYII

O  METWIECHOBBIX TPYIIII O mMKIMYecKkux pparMeHToB

2. O6beM pacTBOpa XJIOpHJIA KaJIbIUS ¢ MOJISIpHOM KoHIeHTparuei 0,1 Momb/,
HEOOXOMMBIN JUTsI OcaxAeHUs kKapOoHaT-noHoB u3 200 M1 pacTBOpa KapOboHaTa
KaJIis ¢ MOJISIpHOM KOoHIeHTparueit 0,15 Monb/i1, paBeH  MUJUTHIIATPaM.

O 200 O 100

O 150 O 300
3. KI/ICJIBIC coJin 06p33y10TC5I B pCaKIUAX, CXCMbI KOTOPBIX HMCIOT BU]T ...
0 Zn(OH), + HCI 0 KOH + H,S0,

o CaCO3+ H,O + CO; o 2KOH + H,SO4

4. B COOTBETCTBUHU C TEPMOXUMUUYECKUM YpaBHECHUEM

FeO(TB) + H, (F) = Fe(TB) + Hzo(F), AH® = 23k/x

115t mostydeHust 560 T xkxene3a HeoOX0oAUMO 3aTpaTuTh KJk Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBanuu OEIKOB B BOJHBIX PACTBOPAX KUCIIOT U IIEJI0UYeH
MIPOUCXOUT UX ...

O BbIcanuBaHUE O oxucneHue

O xoHzeHcanus O ruapomus

6. 1115t KauecTBEHHOTO OOHAPY KEHUs KapOOHAT-MOHA UCTIOIb3YETCS PACTBOP
O cpenneut conm O  CcHJIBHOTO OCHOBAHUS

O opraHMyYecKOro MHIUKATOpA O  CcuUIBHOU KUCIOTHI

7. Ha BHe1IHEM SHEPreTUYeCcKOM ypOBHE aToMa 3JIEMEHTa, 00pa3yIoIIero
BbICIINN ruapokcu] coctaBa H303 - coepKuTcsi  3JIEKTPOHOB.

O 6 O 7

O 5 O 4

8. IIpu paboTe ranbBaHUYECKOIO AIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U
MEJIHOTO 3JIEKTPOJOB, NOrpykeHHbIX B 0,01 M pacTBOpBI NX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu?*/Cu)= 0,34 B), Ha KaTo/ie MPOTEKAET PEAKIIUS,
YPaBHEHUE KOTOPOIl UMEET BU...

O Cu?+2g=Cu° O Ag°-c=Ag+

O Ag'+e=Ag° O Cue-2& =Cu*+

9. Peakuueit nonuMepu3ai MOKHO MOJYYUTh BEIIECTBO, HA3BAHUE KOTOPOTO
O nepJsioH O aHTpOH



O wnaiinon O Tedmon
10. CBeuenne aTOMOB, MOJIEKYJI WIIA APYTUX YaCTULl, BOZHUKAIOIIEE IIPU
AIIEKTPOHHBIX MEPEX0/Iax U3 BO30YkKICHHOTO COCTOSIHUSI B OCHOBHOE,

Ha3bIBACTCH...

O »muccuen O penakcauuein

O JIroMHHECLEHIIMEH O doromerpueit

11. Atomsl yraepona B mosiekyne CoHs HaxondTcst B COCTOSSHUM -
rUOpUIN3ALIUN

O spd O sp

O sp? O sp*

12. J1ns cMeneHnst paBHOBECHS B CUCTEME

Ha(r) + S(v8)=H2S(r), AH® = -21x Ik

B CTOPOHY 00pa30BaHUsI CEPOBOAOPOIa HEOOXOAUMO ..

O NOHM3UTH NaBJICHUE O NOBBICUTH J1aBICHUE

O  BBeCTH KaTtanusarop O DNOHU3UTH TEMIIEPATYPY

13. B kauecTBE HU3KOMOJIEKYJISIPHOT'O BEILIECTBA B PEAKIIUAX MMOJIUKOHICHCAIIUN
yare Bcero oopasyercs ...

O H,S O HO

O CO; O NaCl

14. BemecTBo, M3MEHSIOIIEE CBOKO OKPACKY B 3aBUCUMOCTH OT pH cpenbl
Ha3bIBACTCH ...

O kpacureinem O  BIEKTPOIUTOM

O pearenToMm O wuHOUKaTOpOM

15. Inst mpurotosnenus 2 1 0,1 M pactBopa NaOH tpebyetcst 1
THJIPOKCH]Ia HATPUS

O 40 O 4

O 16 O 8

16. /1151 OBBIIIEHUSI TEMIIEPATYPBI KUTIEHHS pacTBopa Ha 1,04°C
(Enz0 = 0,52rpaa.xr/Mojb) He0OX0IMMO, YTOOBI KOHIICHTPAITHUS

PacTBOPEHHOTO B HEM HERJIEKTPOJIMTA COCTABJISIA MOJIB/KT.
O 2 O 02
O 01 O 1

17. KoadpduumeHT nepea MoJIeKyJIOH BOCCTAaHOBUTES B YPaBHEHUH PEAKIUU
K>Cr,0O7 + NaNO, + H,SO, = CI’z(SO4)3 + NaNO; + K»,SO, + H,O paBeH

O 3 O 2

O 1 O 4

18. IIpoaykTaMu, BBIICISIONIMMUCS Ha HHEPTHBIX JICKTPOIaX MPH ICKTPOJIN3E
BOJHOTO pacTBOpa Cyiab(hara HATPUs, ABJSIOTCS ...

@) Nau O, @) Na u SO,



O Hz 51 02 O Hz uS
19. IIpu momoIy JaKMyca MOKHO Pa3IMdUTh PACTBOPHI COJICH
O FeC|2 u A1Br3 O NaSOs mun NaCl
O NaCl u N&zSO:g O KzSO4 u CaBr,
20. Ecnu yBenuuuth AaBiieHue B 10 pa3, TO CKOPOCTb NPSIMOI peaKkiuu
H; (r) + Bry (r) = 2HBr(T), npu ycja0Buu ee 3J1eMEHTApHOCTH, YBEITUYUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 TlpumepHblii NepevyeHb 3aJaHMii AJIsl pelleHUs] CTAHIAPTHBIX
3ajga4
Tema 1. OcHOBHBIE CTEXMOMETPUYECKHE 3aKOHbI
U pacyeThl 10 YPABHEHUSAM pPeaKIuid

3anaqa. BBaHMOHGﬁCTBHC AJIIOMHUHHA C paCTBOPOM COJITHOM KHMCJIOTBI
IIPOTCKACT I10 cnez[y}omeﬁ PCaKIIM:

2Al + 6HCI — 2AICl; + 3H,1

B peakuuu ygactByroT 2,7 Kr amoMmunus. Paccuuraiite 06beM Bo0Opo/a,
BBIJICJIMBILIETOCS B X0OJI€ PEAKIIUU, IPOTEKAIOIIEH IPU HOPMaJIbHBIX YCIOBHUSX, a TAK
xe npu temreparype 28 °C u nmasnenun 102 xlla; abcomtoTHYIO IUIOTHOCTH
BOJOPOJIa U IIOTHOCTHh BOJOPO/JA MO BO3AYXY; Maccy oOpa30BaBILIETOCs XJIOpUAa
AJTFOMUHUS 1 MaCCOBYIO JIOJII0 AJIIOMUHUS B HEM.

Pemenue. Peakuust mpoTekaer no ypaBHEHHUIO

B BUAC Ta6J'II/IHBI mpeacTaBuM MOJEIPHBIC MACChI, KOJIMYCCTBO MOJIb U
COOTBCTCTBYIOIIMC UM MACChl Y4YAaCTBYIOIIHMX B pCaKIINH BCIICCTB.

Al AICl; H>

M, r/monw | 27 | 27 +3- 2
35,5=133,5

v, MOJIb 2 2 3

m=Mwv. | 54 267 6

YroObl HaTH 00BEM BOJOPOJA, BBIICIHMBILIEIOCS B PEAKIUU MPU HOPMAIBHBIX
YCJIOBUSIX, COCTaBUM ITPOTIOPIIHUIO:

54 r Al BeiensiroT u3 kuciotsl (22,4-3) 1 Bogopoza (10 ypaBHEHUIO PEAKIIUN)
2700 r Al BeimensiroT u3 kuciaoTh V, 71 Bojgoposa (1o yCIOBHIO 3a1a4H);

_2700-22,4-3

£2 = 3360 .

Vx



st yclioBUM, OTJIMYHBIX OT HOPMaJlbHBIX, 00bEM Ta3a paccUUTaeMm IO
YPaBHEHUIO:

_v-R-T _3360-831 (273+28) _
V=" = 224102 ~3678,4n,
WU 110 hopmyIIe:
Py -V, T 101-3360-(273+28)
Vy="0 0= 315 ~3678,4 1.
AOCOIFOTHYIO TUIOTHOCTh BOJIOPOJIa paccuynuTaeM o popMyIie:

Mup_ 2 g 09 r/x

PH= vy 224 TR

OTHOCHUTENBHYIO INIOTHOCTH BOJIOPO/IA MO BO3AYXY paccurTaeM o ¢hopmylie:

M
Der) =2 2 007
2 M(603d) 29

Maccy oOpa3oBaBmierocsi B peaklMH XJOpHIa XKejle3a pPacCuhTaeM TI0o
YPaBHECHHIO PEAKIIUU, COCTABUB MPOIIOPIHIO:

2700 Al obpasyroT mA|C|3

54r Al oo6pasyror 267 r AlCl3;

2700-267
m =————=13350r.
AICI, 54 T

Maccosyto goiro xkene3a B AlCl; paccuntaeM, HCXOass COOTBETCTBEHHO M3
ATOMHBIX ¥ MOJISIPHBIX MacC aTOMOB U MOJICKYJI:
133,5 r AlICl; cocrasisror 100 %
27r Al cocTaBiIIIOT X %;
27-100
X =

1335
Tema 2. Kitaccbl HeOpraHm4ecKux coeMHeHuit

=20,22 %.

3agaua 1. Kakue u3 nepeyncieHHbIX HUKE BEIIECTB SABIISIIOTCS OKCUIAMU:

H>COs3, BeO, K,0, SO,, Mg(NO3),? YkaxknuTte ux cBOHCTBa (OCHOBHBIC, KHCIIOTHBIE,
amdorepHbie). Hamuimre ypaBHEHHsS peaklui, JTOKa3bIBAIOIIUX XapakTep
OKCHJIOB.

Pemenue. B Hamem mpumepe KUCIOTHBIM OKCHIIOM SIBIsieTcsl okcun SO.
[Ipn B3ammonelcTBUHM C BOAOW OH O0pa3yeT cepHUCTyio kuciory HSOs, ¢
OCHOBAHUSIMHU U OCHOBHBIMHU OKCHJIAMH — €€ COJIU:

SO, + H,O —  H,S0%s;

SO, + 2LIOH — Li,SO; + H,0;



SO, + Na,O — NaSOs.

OKCI/I,ZI K20 IMPOABIIACT OCHOBHBIC CBOﬁCTBa, PacTBOPACTCA B BOAC C
06p&30BaHI/I€M OCHOBAaHUA. BSaHMOHeﬁCTByeT C KHCJIOTaMH MW KHUCJIOTHBIMHU
OKCHJaMH C 06pa3OBaHI/IeM COJICH B COOTBETCTBHUHM CO CICAYIOIIUMHU PpCAKIUAMM:

KO + H,O — 2KOH,
KoO + 2HCI — 2KCl + H,0:;
KoO + CO, — K,(COs.

BeO — amdotepHsiii OKcHl, HEpaCTBOPUMBINA B Boje. EMy cooTBeTcTByeT
TUAPOKCH]T, IPOSBIIIOIINIA KUCIOTHBIE cBOKCTBA (H2Be0; — kucnora) 1 OCHOBHBIE
cBoiictBa (Be(OH); — ocHoBanue). AMpoTepHbIE OKCHABI B3aHMOJIEHCTBYIOT C
KUCJIOTaMU M WIEJI0YaMHU, a TaKXe C KUCIOTHBIMM UM OCHOBHBIMU OKCHUJIAMHU C
o0Opa3oBaHUEM COJIEH:

BeO + 2HCI — BeCl, + H0,
BeO + CO, — Be(COs
BeO + 2NaOH — Na,BeO; + H»0;
BeO + KO — K;BeO..

3agaya 2. CocTaBbTe ypaBHEHHUS pPEAKLUUN IMOTYYEHHUs] BCEX BO3MOXKHBIX
coJiel MpU B3aMMOJEHCTBUMA TUAPOKCHIA Oapus U cepHUCTOM kucinoTsl. HazoBute
IIOJTyYEHHBIE COJIH.

Pemenue.
Ba(OH), + H,SO3 — 2H,0 + BaSO3; - cynbdut 6apus.

[Ipu HemoctaToyHOM [yIsi O0Opa3OBaHHUS CpeAHEH COJIM  KOJUYECTBE
OCHOBAHUS MOJyYAETCS KUCHasi COJIb:

Ba(OH), + 2 H,SOs — 2H,0 + Ba(HSOs),— ruapocyabhut Oapus.

JUisi mpeBpallleHusi KUCJIOW COJIM B CPENHION HEOOXOAMMO J00aBUTh
OCHOBAHHE:

Ba(HCOs), + Ba(OH), — 2BaCO; + 2H0.

[Ipu HEpoCTaTOUHOM JIJ1s1 OOpa30BaHUs CPEIHEM COJIM KOJIMYECTBE KHUCIOTHI
MOJy4aeTCs OCHOBHASI COJIb:



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

Heob6xoaumMo MOMHUTH, UYTO MPAaBWIBHOCTh COCTaBIICHUS XUMHUYECKOU
dbopMybl TIpPOBEpSIETCSA 1O PABEHCTBY BAJEHTHOCTH (CTENEHU OKUCICHUS)
OCHOBHOI'O M KHCJIOTHOI'O OCTaTKOB. BaJleHTHOCTh OCHOBHOTO OCTaTKa
ONPENEISIETCS YUCTOM 3AMEUeHHbIX 2UOPOKCOZPYNN B MOJIEKYJIE OCHOBAHUS Ha
KUCJIOTHBIA OCTaTOK; BAJICHTHOCTh (CTEMEHb OKUCIICHUS) KUCIOTHOTO OCTAaTKa —
YUCIOM 3aMeWeHHbIX amomMo8 BOJOpPOJAa B MOJIEKYJIE€ KUCIOTHI Ha OCHOBHOM
OCTAaTOK.

3apaua 3. IlpuBemuTe ypaBHEHHWE pEAKIMH TOJYYCHHS] THAPOKCHIA
amomuaus. Onpegenute ero cBoiicTtBa (mpupony). Hamummure ypaBHEHUs
pEaKInii, JOKa3bIBAIOIINE UX.

Pemienne. ['Mapokcuy aatOMUHUS HEINB3S IIOJYYUTh HEIOCPEACTBEHHBIM
B3aMMOJICHCTBUEM OKCHJIA aJIFOMUHUA C BOJOM, T.K. OKCUJ HE pacTBOPUM B BOJE,
ITIOATOMY €T0 MOKHO ITOJYYHTh CIEAYIOIIHUM Iy TEM:

Al(NOs); + 3NaOH — AIl(OH)3; + 3NaNQOs.

I'mapokcun amomuHus objagaer amM@OTEepHBIMH CBOWCTBaMH, T.C.
JIBOMCTBEHHOW MPUPOIOH, CIECIOBATEILHO, MOXKET B3aUMOJCHCTBOBATh KaK C
KUCJIOTHBIMH, TAK U C OCHOBHBIMU OKCHIAMH, TUIPOKCUIAMHU.

Peakunu, moaTBep KIarome KUCIOTHBIE CBOMCTBA THAPOKCUIA:

Al(OH); (HAIO,;) + KOH — KAIO; + 2H,0;

2A|(0]‘[)3 (HAIOZ) + BaO — Ba(AlC)z)z + 3H,0.
Peakiuu, noarsepkAaroie OCHOBHBIE CBOMCTBA THIPOKCUA!

2A|(0]‘[)3 + 3H,CO3 — Alz(COg)g + 6H,0,

2A|(0]‘[)3 + 350; — A|2(804)3 + 6H,0.

Tema 3. JHepreTnka ¥ HANPABJEHHOCTh XUMHYECKHUX MPOLIECCOB

3apnanme 1. Paccumraiite TemmoBol S()PEKT XUMHUYECKOW peaKInH,
MpOTEKAIONIE B CTAaHAAPTHBIX  WM300apHO-U30TEPMUUYECKUX YCIOBHSX, TIO
YPaBHEHUIO:

CH4(2) + COZ(Z) — ZCO(Z) + 2H2(2), €ClIu
AHPCH, =—74,8 x]JI>/Monb; AtH°C O3 = —394,0 xJIx/MOIb;
AH°CO =—110,5 xJI/MO1b; AtH°H, = 0 kJI/MOJIb.

YkaknTe, Kakas 3TO peakiusd 3K30- WIM dHIO0TepMmHuueckas. Kakoe KoaudecTBoO
TEIJIOTHI OyJeT 3aTpadeHo Ha noaydenue 30 Kr Bogopoaa?



Pemenne. Temnosoii a3pdext xummuueckoii peakuuu AH°, nportekaromieil B
CTaHJAPTHBIX H300apPHO-U30TEPMHUYECKUX YCIOBUSX, PACCUUTAEM, MOJIb3YsICh
cieacTBueM 3akoHa ['ecca (3.1):

AH= X v-AtH® )00 peax = 2 V- AtH  yex g6
AH’= (2:AtH°COy.) + 2-AtHH(2)) — (AMHPCH y4(2) + AdHPCO3(2)).
AH’=2- (=110,5) +2- 0 — (— 74,8 —394,0) = 247,8 xJIx.
Tax kax AH?> 0, To mpouecc sHdomepMuyecKuii.

N3 ypaBHEHMS peaKkuu CJIEeAyeT, UTO JJis HoJlydeHus 2 moneit (vi) unu 4 r
(m = v - M) Bomopoma TpeOyercs 3arpatuth 247,8 k/k Termorel. Eciam B
pesynbTare mpoiecca o0pa3yercsi HHOE KOJMYECTBO BellecTBa (Vz), TO TEIIOTY
paccumthiBaeM 1o popmyne AH = v -AH/ vy

vo = m/M, v, = 30-10%2 = 15-10° moueli,
AH = 15-10%- 247,8/2 =1,8585-10° x JI k.

3agauya 2. Bo3MoxHo 1 CaMOITPOU3BOJIBHOE  B3aMMOJICHCTBUE
KapOOHaTa KalblUs U OKCUA KPEMHUS, IPOTEKAIOLIEE 110 YPaBHEHUIO

CaCO3(Kp)+ SiOz(Kp) — CaSiO3(Kp) + COZ(Z)
B CTaH/IAPTHBIX W300aPHO-U30TEPMUUECKHX YCIOBUSIX?

Pemenne. Kpurepuem caMONpoOM3BOJIBHOIO MPOTEKaHUs Ipolecca B
3aKpBITON cHUCTEME B H300apHO-U30TEPMUUYECKUX YCIOBHUAX SIBISETCA YObUIb
sueprun ['n66ca. Paccuntaem usmenenue sHeprum ['u66ca  AGP B xoze nmannoi
peakiuy, BOCHONb30BaBmKCh ypaBHeHMeM AG? = AH — T-AS°.Bemmuumny
U3MEHEHUS SHTAJIBIIUYU PEAKIIMU PACCUUTAEM 110 YPaBHEHHUIO:

AHoz(AfHO COZ(Z) + AfHO C&SiOg(Kp)) — (AfHO SiOz(Kp) + AfHO CaC03(K,,)).

DOHTanenuu 00pa30BaHUs BCEX YYACTHUKOB PEAKITUU OepeM U3 TaOIUIIbI
CTaHAAPTHBIX (PU3UKO-XUMUYECKUX BEJIMUNH .

AtH®CO:.) = —393,5 kJlx/Monb; AtH® CaCOspy) = —1206,0 kJ1K/MOIB;
AtHSiOzp = —859,3 kJlx/Momb; AtHCaSiOssy, )= —1584, 1k JIk/MOIb.
[1o/ICTaBMB 3HAYEHNUS B YPABHEHHUE, TTOTyIUM

AH® =-363,5-1584,1 — (-859,3 - 1206,0) = 87,7 kJI.



Beuucnum u3MeHenue sHTpormu AS°nns peakmum, mporekaromieil B
CTaHJAPTHBIX YCIOBHUAX, UCIIONB3Ys TaOIWUYHbIE JaHHBIC (Tab0i.3.1).

S°CaCOsp= 92,9 Jx/monb-K; S°SiOzpy = 42,1 Ik /momb-K;
SO COZ(Z) = 231,5ﬂK/MOHB‘K; SOCaSiog(Kp) = 82,0
JIx/Monn-K.

AS°= v S0 —Z v S%usa
AS® = $°COy + S° CaSiOsey) — S°SiOzsp — S° CaCOsey),
AS®=82,0+231,6-92,9—-42,1=178,6 Ox/K umu AS°=0,179 xkIx/K.
Paccuntaem AGP, Bocrionp3oBaBIuCh HalineHHbIMU 3HadeHusIMH AH° u ASO:
AG°=87,7 — 298 - 0,179 = +34,36 xJIx.

ITockombky AG® > 0, To pfaHHBIA npoLecc B CTAHAAPTHBIX YCJIOBHUAX
CaMONPOMU3BOJILHO IPOTEKATH HE MOXKET.

Tema 4. Xumuueckass KHHETUKA U PABHOBECHE

3amaya 1. Paccuuraiite, BO CKOJIBKO pa3 MU3MEHUTCA CKOPOCTh PEAKIIUHU
oOpazoBanus okcua cepsl (VI), mpoTekatromeii Mo ypaBHEHUIO

230;¢) + Oz) — 2303,
a) MpHY yBEJIMYEHUH KOHLIEHTpauuu okcua cepsl (1V) B 2 pasa;
0) MpHU YBEJIMYEHUHU BHEILIHETO JJABJIEHUs B 3 pasa.

Pemenne. KuHernyeckoe ypaBHEHHE pEakLMH, COIVIACHO  3aKOHY
JEUCTBYIOIIMX Macc, HMEET BUJ:

—k-c2 .
z)—kcso2 Co, .

a) 3amnMilieM KHHETUYECKOe ypaBHEHUE npu KoHIeHTpauuu SO, B /Ba paza
0OJIBbIIIE UCXOTHOM:

l)_'=k-(2C502 )? -Co, = 4-k-(C502 )? -Co, .

3aTeM HaxoJUM OTHOILIEHUE CKOPOCTEH mpoliecca:



v _4-k°(0302)2-002 _

v |(-(Cs()2)2~Co2

Takum o6pazom, npu yBenudeHun KoHIeHTpammuu SO, B 2 pa3a CKOpPOCTb
peakiuu Bo3pocia B 4 pasa;

0) B ITaHHOM peaKIuu BCE BEILIECTBA HAXOATCS B Ta3000pa3HOM COCTOSHUH,
MO3TOMY TPY YBEIMYCHUH JABIICHUS HAJ CUCTEMOH B 3 paza 00beM YMEHBIITUTCS B
TPU pasa, a KOHLEHTpaUUs KaKI0TO U3 PEarupyrolux BEIIECTB, CIEA0BATEIbHO,
yBennuuTed B 3 pasza. Torga KHHETUYECKOE YPaBHEHHE 3aAIUILIEM:

D-’:k°(3CSOZ )2°3002 = 27'k°(CSOZ )2'002 .

o' 27-k-(cso, )2. Co,
Creq0BaTeIbHO, > = =21.

k-(cso,)*co,

Takum 00pa3om, MpU YBEIWYEHUHU AABJICHUS B 3 pa3a CKOPOCTb PEaKUuu
yBeNnnuuTcs B 27 pas.

3agaua 2. OKucIeHUE cepbl MPOTEKAET M0 YPaBHEHUIO
Stp + 02— SOx.

Kak u3MEHHUTCS CKOPOCTh 3TOM PEAKUMH IIPYU YBEIUYEHUH PEAKIIUOHHOIO
o0néMma B 3 paza?
Pemrenue. B ciydae reTeporeHHbIX peakiuii B ypaBHEHUE 3aKOHA JEHUCTBUS

Macc BXOJAT KOHIIEHTPAIIMHU BEUIECTB, HAXOIALINXCA B Ta30BOH (haze Uil pacTBOpeE.
Kunernueckoe ypaBHEHHE [Jii TETEPOre€HHOM peakuuu 0O0pa30oBaHUS OKCHUIA
CEPBI 0 U3MEHEHUS AABICHUS UMEET BUL:

v=Kk-co,,

MOCJIe YBEJIMYEHUHU 00bEMA B 3 pa3a KOHILIEHTPALMs KUCIOPOAa YMEHBIIUTCS TAKKe

, 1
B 3 paza: U=k'§'002 :

l)'_l.k-CQ2

v 3 k-Co,

CraenoBaTtebHO,

Wk

Takum 0Opa3om, Mpu yBeJMYeHUU 00BEMA PEaKIIMOHHOTO cocyaa B 3 pasza
CKOPOCTb PEaKLIUH YMEHBIIUTCS B 3 pasa.



3anaua 3. Bo ckoJIbKO pa3 BO3pacTeT CKOPOCTh PEAKIIMU, ECIIH TeMIIepaTypa
yBenuuutcs Ha 40 °C? TemnepaTypHbiit KO3GOUIIMEHT peakiuK paBeH 2.

Pemenue. Cornacao ypaBHenuto Baat-I'odda:

t,—t
L4
Uy

1

PaCC‘-II/ITaGM, BO CKOJIBKO pa3 YBCIHYUTCA CKOPOCTH XUMHUYECKOM pCaKOnu,
IMOACTAaBHB B YPABHCHUC JAHHBIC U3 YCIIOBUA 3ada4U:

o, 0
22 _910_24_1p,
Uy

Takum 006pa3om, mpu noBbIIeHUH TemnepaTypbl Ha 40 °C cKoOpocTh JaHHOM
pEaKIUy yBEIUYUTCSA B IIECTHAALATH Pas.

3agaua 4. Peakmus npu Temmepatrype 20 °C mporekaer 3a 45 c.
Temmneparypupiii  KodpUIHEHT CcKopocTH peakuun paBeH 3. Kakoe Bpewms
notpedyeTcs 1y 3aBepieHus 3Toi peakmun pu 40 °C?

Pemenue. Paccuntaem BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEAKLUU IPH
YBEJIMYEHUH TEMIIEPaTypbl, BOCIOJIb30BABIINCH ypaBHeHHEM Bant—I'odda:

t -t
(0 21
2 _ 1
D =y ’
tl
40-20
= . = .
D70 D70

Uem BBIIIE CKOPOCTh pEaKIMU, TeM 3a 0ojee KOPOTKHUH MPOMEKYTOK
BPEMEHU OHa IMPOTEKAET, TO €CTh BpeMs TMPOTEKaHUs peakiuu (r) oOpaTHO
IIPOIOPIIHOHAIILHO €€ CKOPOCTH (D).

Yo _ Ty
Oy Tty
Uorn-T 1
720 *20
Orcrona T y0™ . Tpo=—"45=5S..

Ogo 9



[Tpu 40 °C peaxius 3aKOHUUTCA 32 5 C.

3amava 5. Hanumure BhIpakeHHs JUIsl KOHCTAHT PAaBHOBECHS CIEAYHOLINX
peaKuuii:

2C0O¢) + 01 S 2C0O,),
Ca(OH) 4y + CO2) S CaCOsq) + H20 ).
OT Kakux (paKTOPOB 3aBUCUT KOHCTAHTA PaBHOBECHS?
Pemenue. Peaktus 2COg) + O, S 2C0O,.) romoreHHas. Beipakenue

JJIs1 KOHCTAHTBI paBHOBECHUA UMCCT BU/:

[C 0 ]2

“ =loro

Peakius  Ca(OH)up) + COz) S CaCOjs4p) + H2Op) — TETEpOTEHHAs,
MOTOMY B BBIPOKEHHE JIJII KOHCTAHTHI PAaBHOBECHS BXOAST KOHIICHTPAIUH
BEIIECTB, HAXOSAIIMXCS B KHIKOM MM Ta3000pa3HOM arperaTHOM COCTOSIHUH.
BhIpakeHre KOHCTAaHThI paBHOBECHUSI IMEET BHI:

_H:0]
- [COz] -

KoHcTanTa paBHOBECHSI 3aBHUCUT OT IPUPOJBI PEATUPYIOIIMX BEIIECTB U
TEMIIEPATYPBI, HO HE 3aBUCUT OT KOHUEHTPALIUH BELIECTB U JTABJICHMUS.

3ajaua 6. B cucteme yCTaHOBUJIOCH PAaBHOBECHE:
2H|(2) s H2(2)+ |2(2), AH? >0.

Kak Hano u3MeHUTH TEMIIEPATYPY, JABICHUE U KOHLECHTPALUIO PEAreHTOB,
YTOOBI CMECTUTh PABHOBECHE B CTOPOHY TECUCHHS MPSIMON peakinuu?

Pemienne.

1. Ipsmas peaxuus >uporepmudeckas (AH® > 0). Cormacno npuHuummy
Jle lllaTenbe npu yBEIWYEHUM BHELIHEW TEMIIEPATYPHl PABHOBECHE CMEILIAECTCS B
CTOPOHY SHIOTEPMHUYECKOr0 TMporecca (MAYIIEro € MOTJIOMIEHUEM TEIUIOTHI).
CrnenmoBarenbHO, Uil CMEIIECHHS PABHOBECHSI BIIPABO TEMIIEpATypy HaAo
YBEJIUYUTb.



2. B peakiuu u3 asyx mojier HI momygaercs mo onHomy Mmoo Hau |, T.€,
BCETO JIBAa MOJIS, IOPTOMY M3MCHEHHE JABJICHUS HE OYJeT OKa3bIBaTh BIMUSHHUE Ha
CMEIIICHUE PAaBHOBECHS CUCTCMBI.

3. CwmenieHue paBHOBECHS BIPABO MOMKHO JIOCTUYb YBEIUYCHUEM
koHneHTparuu HI wnim ynanenuem w3 cuctembl Hp; u |y, 4uto mpuBener k
YBEJIMYCHHUIO CKOPOCTHU MPSIMOM peaKInu.

Tema 5. Ctpoenue atoma. XuMu4eckasi CBA3b

3amauya 1. CocraBbTe DdJICKTPOHHBIC (OPMYJBI aTOMOB DJJIEMEHTOB C
nopsiAkoBbIM HomepoMm 20 u 35, um3zoOpaszute pacnpeieicHue >3JIEKTPOHOB B
KBAaHTOBBIX sueiikax. Omnpenenntre MOJOKEHHE SJIEMEHTOB B IMEPUOAUYECKON
CUCTEME, CBS3aB €r0 CO 3HAYEHUEM COOTBETCTBYIOIIMX KBAaHTOBBIX YHUCEN U
KOJIMYECTBOM BAJICHTHBIX 3JEKTPOHOB. OmpenenuTe BaJE€HTHOCTh 3JEMEHTOB B
HOPMAJIbHOM ¥ BO30Y>KJICHHOM COCTOSTHUSIX.

Kakwne cBoiicTBa IMPOABJIAIOT aTOMBI 3THX 3JICMCHTOB (BOCCT&HOBHTGHBHBIG
501041 OKI/ICJ'H/ITCJ'IBHBIG), JJIA KaKOIro U3 HUX BBIIIC 3J'I€KTpOOTpI/IHaTCJ'IBHOCTB?

Pemenne. Ilo tabmune J[.M. MenneneeBa HaxoauM CHMBOJIBI AJIEMEHTOB,
3aIlMChIBAEM MX, BHU3Y CJIEBAa OT CMMBOJIA CTABUM IOPSAKOBBIA HOMEP, KOTOPBIN
YKa3bIBAET 3aps/l siJipa aToMa U KOJIMYECTBO JIEKTPOHOB B aTOME.

Jlanee 3anucbiBaeM 3J€KTPOHHYIO (hOpMyITy aToma, pacrpenessis 3J1eKTPOHbI
[0 YPOBHSM W THOLYPOBHSAM, PYKOBOJCTBYSICh NPHHLMIIAMH SHEPreTHYECKON
BoirogHOCTH M [laynmu. OHepretnueckuii ypoBeHb 0003Hadaercss LUPpOU u
COBNAJAET CO 3HAYEHMEM TJIABHOIO KBAaHTOBOTO 4HClIa N; TMOJYpPOBEHb
obo3Havaercs OykBamu S, P, d, f, KoTOpwrIe COOTBETCTBYIOT OpPOHMTAILHBIM
KBaHTOBBIM 4YHcCJIaM |, CBepXy cmpaBa Haj KOTOPBIMH 3allMCBIBACTCS YHCIIO
3JIEKTPOHOB, PACIOJIO’KEHHBIX Ha HUX (Ha S-OpOUTaIN — MaKCUMAJIbHO J1Ba, Ha TPEX
OKBUBAJICHTHBIX P-OPOUTAISIX — MAKCUMAITBHO IIECTh, HA MSATH SKBUBAICHTHBIX (-
OpOUTANISIX — MAKCUMAJIBHO JECSTh).

20Ca 15%25%2p%3s23p64s2,

MakcuManabHOE 3HAUEHHE TJIAaBHOrO KBAHTOBOIO 4YHcIa, T.€.
KOJIMYECTBO 3aMOJHAEMBIX YHEPIreTHYECKUX YPOBHEH, COBIATAECT C HOMEPOM
Mepuoia, B KOTOPOM HAXOAUTCS AAHHBINA IIEMEHT: Nmax = 4, iepuon 4.



HOMep I'pylIibl JaHHOTO 3JIEMCHTA ”, T.€. OH COBIMIaaacT C KOJIMYCCTBOM
BAJICHTHBIX J3JICKTPOHOB. KaJ'IBI_II/Iﬁ OTHOCHUTCS K 3JIECMEHTaM S-CeMEHCTBaA U
COOTBCTCTBCHHO HaXOIHUTCA B rJIaBHOM IMOATPYVIIIIC.

PaCHpe,HGJIGHI/IC QJICKTPOHOB I10 sideKaM 6yzxeT HUMCTb BUA:

s p d f
4111

S A I A

P2 0 A I U A A

111)

B HOpManbHOM COCTOSSHUM Yy aToMa KaJbLUig HET HECMapeHHbIX
AJEKTPOHOB, MO3TOMY €ro BaJeHTHOCTh Oyaer paBHa HyJwo. Ilpu
BO30YXXJIE€HUU aTOMA, T.€. COOOIIEHUN EMY HEKOTOPOH IHEPTHUHU, DJIEKTPOHBI
IOCJIETHETO DJHEPreTUYECKOr0 YPOBHS pACIapUBAIOTCA, W Yy KaJIbLusd
NOSABIAETCS JIBa CBOOOJHBIX AJEKTPOHA: OJIMH B COCTOAHUHU 4S, npyroi — 4p,
a BMECTE C 3TUM BaJICHTHbIE BO3MOXKHOCTH KaJbLUs YBEINYMUBAIOTCA C HYJIS

710 JIBYX.

Kanbuuii — munuynvit memann, KOTOpbIA IPpH OTAAa4€ IBYX JIEKTPOHOB
C TIOCJIEIHEr0 SHEPreTMYECKOro YPOBHA IpeBpamaerca B HoH — Ca?*,
o0JIaatoINil  YCTOMYMBBIM DJICKTPOHHBIM CTPOEHUEM TMPEAIIECTBYIOMIETO €My
WHEPTHOTO ra3a aproHa ¢ BOCbMUDJICKTPOHHON BHEITHENH 000I0YKOM.

PaccMoTpuM B TakoM e MOPSJKE DJIEMEHT, CTOSIIMN B TaOJUIE IMOJ
HOMepoM 35. D10 Opom:

3sBr  15%2s22p°3s23p®4s23d1%4p°,

ITo Gpopmyiie MOKHO BHAETH, UTO 3TO 3JIEeMEHT 4-10 niepuoaa (Nmax = 4), VII
rpynnbl (Ha HOCJIEJAHEM DJHEPreTHYecKOM YPOBHE CeMb JJICKTPOHOB), P-

CEMENCTBA TVIABHOW MOATPYIIIIHL.

DnexkTpoHHO-TpaduIecKoe n300paxxeHue aroma Opoma OyeT UMETh BUI:

s p d f
C2 3 U U B
A P P 1 A U s R
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B HOopManpHOM coCTOSSHUM y OpoMa OJHMH HECHapeHHBIH JJIEKTPOH,
MO3TOMY €ro BaJIeCHTHOCTh OyaeT paBHa 1. Ilpm moriomeHuu SHEPTUH
CHayaja pacrnapuBarOTCs P-3JEKTPOHBI, a 3aTEM S-3JIEKTPOHBI Ha CBOOOJHBIE
d-opOuTanu 3TOro *e YHEPTETUUECKOr0 YPOBHS U y OpomMa o0pa3yroTcs TpH,
ISITh, CEMb OJWHOYHBIX, PACTIAPEHHBIX 3JCKTPOHOB, U COOTBETCTBEHHO OH
MOKET MPOSABIIATH BAJICHTHOCTh B BO30yxkaeHHOM cocTosiHuu I, V, VII.

bpoM — munuunwiii Hememann, €ero aToM ropasfo Jierieé NpUHUMAET
OJUH 3JIEKTPOH, TMPEBpaAIIaeTCs B OTPHUILATEIbHO 3apsKEHHBIH HMOH Br- ¢
KOH(UTrypaiuen 71eKTpoHOB OJIMKalIero nHepTHoro raza  Kr, yem otiaet ceMb
5JIEKTPOHOB, IpeBpamasck B Br*’ ¢ komdurypanueit Ar. Bpom o6nagaer
3HAUUTEIBHO 00JIe€ BHICOKOM AJIEKTPOOTPULIATETLHOCTHIO, YEM KabI[UH.

Tema 6. PacTBOpBI 3J1EKTPOJINTOB

3agaua 1. CocTaBbTe MOJICKYJISIpPHBIC W HOHHO-MOJICKYJISIPHBIC YPaBHCHUS
peakiuii B3anMoaercTBus Mexay pactsopamu BaCl, u Na,SO4, Na,CO3 u H,SOy,
CH3;COONa u HCI, Fe(OH)3; 1 HNOs.
[Ipy  cocTaBlieHUHW HMOHHO-MOJICKYJISIDHBIX ~ yYpaBHEHWH OSTH  COCIUHCHHMS
3aIMChIBAIOT B MOJICKYJISIPHON (hOpMe, CHIIbHBIE PACTBOPHMEBIC DJICKTPOJIUTHI — B
BUJIC HOHOB.

g peakuum:

BaCl, + Na,SO,—BaSO,| + 2NaCl (mosekynspHOe ypaBHEHHE),

p p H p

CUNbH.OJI.  CUTbH.IIL. CUNBH.I]I. CUTbH.III.

Ba** + 2Cl~+ 2Na™ + SO4*~ — BaSO4| + 2Na* + 2Cl~ (nmonHoe MOHHO-
MOJIEKYJISIPHOE YPABHEHUE),

Ba?* + SO42~— BaS0y| (coxpameHHoe HOHHO-MOJIEKYIAPHOE YPABHEHHE).

Peaknmsi BO3MOXKHA, TaK Kak OHa COINPOBOXIAETCS OOpa3oBaHHEM
TpyIHOpacTBopuMOTro coenuaenust BaSO,.

Na,CO3z + H,SO4 — Na,SO4 + H,0 + COzT

p p p cnab.an.  eas
CUTbH.I]I. CUNbH.DI.  CUTILH.IIL.



2Na* + CO3?=+ 2H" + SO,2~— 2Na™ + SO42~+ H,0 + CO,1

2H + COgZ_—> H,O + COzT.

Peaknmst  mporekaer, Tak KaK  CONPOBOXKJIAETCA  OOpa3oBaHHEM
2azooopasnoco coeounenus CO, u craboeo snexkmporuma Hy0 .

CH3COONa + HCl — CH3;COOH + NacCl,

p p p p
CUTbH.2N.  CUNbH.2N.  CIAO.9A.  CUNbH.IIL.

CH3;COO™+ Na™ + H* + CI"— CH3COOH + Na™ + CI

CH3;COO™+ H* — CH3COOH.

B pesynbTaTe 3TOM peakiuu oopazyetcs ciaadsii anektpoaut CH3;COOH.

Fe(OH); + 3HNO; S Fe(NO3)s + 3H,0

H p p cnab.o.

CNa6.51. CUNbH.INL.  CULLH.IIL.

Fe(OH)3+ 3H" + 3NO3~ S Fe®* + 3NOs; ™ 3H,0

Fe(OH);+ 3H™ S Fe3* + 3H,0.

Peakmust oOpatnma, Tak Kak CpeIyd UCXOMHBIX BEIIECTB M CPEIU TTPOTYKTOB
PEaKINH €CTh CIIA0BIC AIEKTPOJIUTHI.

3apaua 2. Beruucioure pH pacTBopa THAPOKCHAA KaJbIUS C MOJISIPHOMN
koH1eHTpanuei 0,005 monw/n, cuutas auccoruanuo Ca(OH), monHOi.

Pemenne. pH = — Ig [H']. I'mapokcun KampIius MpU JAUCCOIMALIAN
oOpasyeT HMOHBI Kanblus u Tugpokcuia-uonel: Ca(OH), S Ca?" + 20H~
Konmenrtpanuss woHoB OH cBs3aHa ¢ KOHICHTpamued nOHOB H™ HOHHBIM
npoussenenueM Boael: [H*] - [OH] = 1074 Orcroga [H*] = 10714/ [OHT].

W3 ypaBHEHUs quccoUaum  CIEIyeT, YTo

[OH™] =2 [Ca(OH),] =2 - 0,005 = 0,01 momb/1.
[H*] =107%%/0,01 = 10 mons/n; pH =—1g 1072 = 12,

Tema 10. JjieKTPOAHBbIC NOTEHIHMAJBI M TAJIbBAHUYECKHE IJIEMEHThI

3agava. ['aIbBaHMYECKUN 3JIEMEHT COCTOMT M3 XPOMOBOIO M OJOBSHHOTO
AJIEKTPOJIOB B pacTBOpax uX HUTpaToB. COCTaBbTE€ CXEMY TIajJbBaHUYECKOIO
DJIEMEHTa, HAMUIIUTE YPaBHEHUS SJEKTPOJHBIX MPOIECCOB W TOKOOOpasyromen

c c
peakuuu. Berancnure DJ[C: a) npu craHgapTHbIX yciioBuax ( Cr 3t 2 Ten?r g

c Cc
MOJIb/JT); 0) MpU KOHLIEHTPALUAX cr3* = Ysn?* = g 91 MOJIB/L.

Pemenue. Ilpu cxemaTrnueckorW 3amuMCH TajdbBaHUYECKOIO JJIEMEHTA
rpaHulia paszjesia MeXay METalJIoOM M pacTBOPOM 0003HA4yaeTcs BEPTUKAIbHOM
YEpPTOW, TPAHULA MEXIY PACTBOPAMH BJIEKTPOJMTOB — JBOWHOM BEPTUKAIBHOU
4yepToi. AHOJ 3aIMChIBAETCS CJIEBA.



CpaBHI/IM CTaHAapTHBIC QJICKTPOAHBIC INOTCHI M AJIbI MCTAJIJIOB:

3+ 0 E 2+ 0 o
cr¥t/er® = 0,74 B, S0 fsn® = _ 0,14 B. Xpom, Kak 00jiee aKTHBHBIH METAJLI,
ABIIIETCSI AHOJIOM, A OJIOBO — KaTOZOM.
3anmieM cxeMy rajJbBaHHYECKOTO DIICMEHTA:

(-) Cr | Cr(NO3s)s || SN(NO3); | Sn (+)

WIH (-)Cr|Cr3 || Sn#* | Sn (+);
AJIEKTPOJIHBIE MPOIIECCHI:
anopubiii:  Cr%— 3e” — Cr¥*  (mporuecc okucieHus), X 2
KaTopHbli: SN?* + 2¢” — Sn®  (mporecc BocCTaHOBIIEHHS); X 3

ypaBHEHHE TOKOOOpa3yIolIei peakiuu:
2Cr%+ 3Sn?* — 2Cr3* + 3Sn°,
Breruucnum snexktpoasrkyiyto cuiy (3C):
a) crammaptayio DJIC £° 10 ects DJIC smeMeHTa IIPU CTaHZAPTHBIX
YCIIOBUSIX, KOTJa KOHIICHTPAI[MK MOHOB METajlsla paBHBI 1 MOJB/II, pacCuuTaeM 1o
YPaBHEHHUIO:

EC E°
E° = E%umooa — EPunooa = sn?*/sn® _ “crd*/erf :
£0=_0,14 — (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIMYHBIX OT CTAHAAPTHBIX CHA4adlda pacCyuTacM IIO
ypaBHeHI/IIO HepHCTa OTACJIBHBIC BHGKTpOI[HBIe IIOTCHOHAJIbl MCTAJIJIOB:

0059,
ESnZ’L/Sn0 - ESnZ“L/SnO + 2?2 g sn?* ,
E. 2.
02 /510 = _ 0 14 + 0";59 g102=— 0,14+ 209 oy = 20B;
O 0059,
ECr3+/CrO= ECr?’“L/Cr0 + 3 J Cr3+,
E. 3.
cr¥/er® — 074 + 0’259 9102 =074+ 2999 (=78 B:

a 3areM no (opmyne BbruuciauM OJ[C, yuuThIBas, 4TO OJIOBO OCTajOCh
KaTOZOM, & IUHK — aHOJOM:

£ = ESn2+/Sn0 _ ECr?’“L/CrO +
£=-0,20-(-0,78)=0,58 B.
7.2.3 llpuMepHbIii NepeyeHb 3a]aHMii /151 pelleHUs MPUKJIATHbIX 32/1a4

Tema 12. Koppo3us 1 3a11UTa MeTANINYECKHUX KOHCTPYKIUH



3agaua 2. 3genue u3 xenes3a ¢ IPUMECHIO0 HUKENS HAXOAUTCS BO BIAKHOM
cpene, CoaepKalleu yriIeKUCIIbIN ra3. YKaXnuTe, 10 KAKOMY MEXaHU3MY IIPOTEKAET
KOPPO3HOHHBIN MPOLECC, U HAUIIKUTE €r0 YPaBHEHUS.

Pemenne. Yriekuciblii ra3 B3aMMOJICHCTBYET C BOJIOM U 00pa3yeT crnadyto
yroapHyto kuciory CO; + HO S H,COs;, KoTopas JUCCOLMHPYET II0
ypaBuenuto H,CO3 S H' + HCO;~. Takum 00pa3oMm, pacTBOp, B KOTOPOM
HAXOJIUTCS U3lenue, OyeT MPOBOJUTH JIEKTPUUECKUI TOK, U OKHCIUTEIEM B HEM
ABISAIOTCS  KaTHOHBI  H'.  Kopposws, ciemoBareibHO, MPOTEKAeT IO
ANEKTPOXUMUYECKOMY MEXaHU3MY.

3anuieM cXeMy BO3HHUKILETO KOPPO3UOHHOTO 3JIEMEHTA!

Fe|H™*,HCO; | Ni.

Keneso Fe 6onee axtupHblii Metaimt ( E° =

Fe2+/Fe0
~ 0,25 B).

— 0,44 B) yeM HHUKEH, OHO

. 0 _
aBisieTcs anoaoM, a NI — karonom (E =
HOM, A ( Ni2+/Ni0

Cxema pIeKTpOXUMHUYECKON KOPPO3UH JKeJe3a C MPUMECHIO HUKEINS B BOJE,
CoJIepoKalllel YIIIEKUCIIBIN Ta3, IPEICTAaBICHA HA CXEME.

H* HCO3 \ \
KEQF* /f|:02+ Ep2+ H

e e &€ -

+

H+

h Fe

Cxema 3IeKTPOXUMUYECKON KOPPO3UU KeJe3a B KUCIION CPeJie

Ha mnoBepxHocTu >kene3a  (aHOJA) MPOUCXOJUT MPOIECC OKHUCICHUS.
Vpasuenue anognoro npouecca (anox Fe%):  Fe® — Fe?* + 2¢”,

Keneso B Buze HOHOB F€%* IEPEXOMUT B PACTBOP, & DIIEKTPOHBI IIEPETEKAIOT
Ha HUKeNb. [IoBEpXHOCTh HUKENS 3apsHKAeTCsl OTPULIATENIFHO, K HEMl M3 pacTBopa
MOAXOSIT KATUOHBI BOAOPO/1a, TPUHUMAIOT JIEKTPOHBI M BOCCTAHABIMBAIOTCS.

Vpasuenue karogroro nponecca (karox Ni°): 2H" + 2¢™— H,.

7.2.4 IlpumepHbIii NepeyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy

He npenycMoTpeHo y4eOHBIM MIIaHOM

7.2.5 TlpuMepHbBIii IepeyYyeHb 3aJaHuil 1JI51 pellleHUs MPUKJIAHbIX 32/1a4

Cmpoenue eeuiecmea u peaKkuuoOHHan CROCOOHOCHD eeuiecme



OcCHOBHBIE KJIAaCCHI HEOPTaHUYECKUX COEIMHEHUN: OKCUJbI (KUCIOTHBIE,
OCHOBHBIC, aM(OTEpHbIE), TUAPOKCUIBl (KHUCIOTHI, OCHOBAaHUSA, aM(OTEpPHbBIC
TUAPOKCHIIBI), CcOnu. [IpuHUIMI KUCIOTHO-OCHOBHOIO B3aumojencTBus. Conu
KHUCJIbIE, CPEHUE, OCHOBHBIE.

OO0mue KBaHTOBO-MEXAaHUYECKUE TMPEJCTABICHUS O CTPOCHUE aroMa:
BOJIHOBAs MPUPOJIa MUKPOYACTHI] U JIEKTPOHOB, AJIEKTPOHHbIE 00aKa, aTOMHbIE
opbutanu, sapo aroma. YpaBHeHue Ilpeamnrepa. KpaHTOBbIE 4YMCla Kak
XapaKTEepUCTUKA COCTOSIHUSI DJEKTPOHOB B AaTOME: TIJaBHOE, OpOUTaIbHOE,
MarHuTHOE, CHHOBOE. TUmbl aTOMHBIX opOuTanei. [IpuHUMIBI pacnpeneneHue
ANEKTPOHOB B aroMe. IlocnenoBaTenbHOCTh 3alOJIHEHUSI aTOMHBIX OpOuTanel B
cooTrBeTCcTBMM ¢ uX dHeprued. IlpaBuno Kneukosckoro. [Ipmamun Ilaymu un
npaBuio ['yHaa. DaeKkTpoHHbIE KOH(DUTYpalli aTOMOB U HOHOB.

ITepnonnueckuii 3akon J[.1. Menneneesa. [lepuonnueckas cucrema JI.A.
MengeneeBa Kak ecTecTBeHHas kiaccudukamus diemMeHToB. CTpykTypa
[IEPUOIMYECKON CUCTEMBI: NIEPUOM, PAL, rpynna u noxarpyima. [lepuoguyHocts
W3MEHEHUE CBOWCTB 3JIEMEHTOB B NpPEAECiax IMEPHOJOB W TJIABHBIX MOArPYIII.
OHeprusi HMOHMW3AlMHU, CPOJCTBO K DBIEKTPOHY, BJIEKTPOOTPULIATEIBHOCTD.
N3MeHeHne KUCITOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
COCIMHEHUM.

Mexanuzm oOpa3oBaHUS KOBaJEeHTHOM CBsi3u. OOMEHHBIA W JOHOPHO-
aKIETITOPHBIA ~ MEXaHW3M oOpa3oBaHUA KOBajJeHTHOW cBsizu. (CBoicTBa
KOBAJIEHTHON CBsi3M. CUrmMa- M THU-CBSI3U, HAIPABICHHOCTb W JHEPTUS CBS3H.
['mbpunuzanusi aTOMHBIX OpOUTaiIed, TeoOMETpPUYECKasl CTPYKTypa MOJIEKYII.
KoBaneHntHas cBs3b nosispHass U HenossipHad. [lomsapHocts monekyn. HMonHas
CBs13b. CTPOCHUE COCTMHEHUI C MOHHBIM TUIIOM CBSI3U. Bane€HTHOCTH 3JIEMEHTOB B
HOPMAaJIbHOM M BO30YKJI€HHOM COCTOSIHUSIX: CTETICHb OKHUCIICHUSI U 3apsii aTOMOB B
coeMHEHUAX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE TMpouecchl. OKHUCIUTENH,
BocctaHoBuTeNM.  CreneHb  okucieHusd.  OmnpeneneHue  OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHOW POJIM COCIMHEHHUs] IO CTENEHH OKHUCJIEHUS AaTOMOB.
PaccranoBka k03((QUITMEHTOB B OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSIX
METOJIOM DJICKTPOHHOTO OanaHca.

Xumuueckas mepmoOUHAMUKA U XUMUYECKAA KUHEMUKA

OCHOBHBIE TEPMOAMHAMUYECKHE TIOHATHUSA: CHCTEMA, TOMOTE€HHAs W
reTEPOreHHAasl CUCTEMa, W30JIMPOBAHHAsl 3aKpbITas CUCTEMA, CUCTEMa OTKpbITas,
napameTpbl COCTOSIHUSI CHUCTEMBI, TepMOJWHAMUYecKue (PyHKIUU. BHyTpeHHss
PHEprus © HHTaIbIus. TemmoBoil »hdEeKT peakuuu. DHAOTEPMUYECKUE W
AK30TEpMHUYECKUE TTPOLECChl. 3aKOH ['ecca W CleACTBUS, BBHITEKAIOUINE U3 HETO.
CranmapTHas 3HTaJIbIUS O00pa30BaHUS CJIOKHOTO BellecTBa. TepMOXHMHUYECKHE



ypaBHEHUs. DHTPOIHUS U U300apHO-U30TEpMUUECKUI oTeHIMan. HarpaBineHHOCTb
xuMudeckux npoueccos. |, || Hayana TepmoauHaMuky.

Xumuueckass KuHeTHKa. CKOpOCTh XHMHMYECKHX peakUuid. OHeprus
aKTUBallMM. YpaBHEHHE AppeHuyca. 3aBUCUMOCTb CKOPOCTHM pPEaKUUd OT
KOHLIEHTpPalMy pPEarupyromux BeEIIECTB M JaBJICHUSA. 3aKOH JEWCTBUS Macc.
Kunernueckue ypaBHeHHs1. KoHCTaHTa CKOpPOCTH peakiuu.

BiusiHMe Temneparypsl Ha CKOPOCTh XMMHUYECKOW peaklvu, npaBuiio BaHnt-
I'opda, temneparypuslii ko3dpduument. BnusHue karanusatopa Ha CKOpPOCTb
peakiuu. CylniHOCTh KaTajin3a.

[Tporteccet  obpatumble U HeoOpaTuMble. XHMHUYECKOE pPaBHOBECHE.
Koncranta xummyeckoro pasHoBecus. Ilpunnun Jle-Illatense. Brnusnue
TEMIIEpaTypbl, KOHLEHTpaluW, JaBJICHUS M Karaau3aropa  Ha CMEIICHHE
paBHOBECHS.

Pacmeopuwt. /lucnepcuvie cucmemut

OOwas xapakTepucTika pacTBopoB. CriocoObl BhIpaXKEHUsI KOHIIEHTPALUH
pacTtBOpoB. MonsipHasi, MOJsIbHAs KOHUEHTpALWs, MOJIIPHAs, MaccoBas JOJId,
MOJISIpHAsL KOHIIEHTpALs SKBUBAJICHTOB. J[aBieHue mmapa pacTBOpoB. 3aKoH Payis
JUIL PacTBOPOB HEANEKTPONUTOB. l[loHWXKEHME TemmepaTypbel 3aMep3aHds H
NOBBILICHHE TEMIEPAaTypbl KUIEHHUsI pacTBOpoB. Kpuockomnus, 30ymInocKonus.
OcmMmoc, ocMoTrueckoe napienue. 3akod Baut-T'odda.

Teopus >3IEKTPONIMTHYECKOW JHCCONUAMU  AppeHuyca. OJIEKTPOJIUTHI
ciiibHble U cialble. CTeNeHb M KOHCTAHThI AUCCOLUAIMH. DNEKTPOIUTHYECKAs
JIMCCOLUAIINS CHJIBHBIX U CJIA0BIX AJIEKTPOJIUTOB: KHUCJIOT, OCHOBaHUM, COJIeH B
Boze. Crymnenuaras nuccounanus. oHHbIE peakunu. Y CIIOBUS TEUEHUS PEAKIIUI
oOMEHa B pAacTBOpax DSJIEKTPOJMTOB. DJIEKTPOIUTHYECKAsT TUCCOLMAIMS BOBI.
HNonnoe mnpousseaenue Bonbl (Kw). Bomoponusiii mokazarens pH kak mepa
KHCIIOTHOCTU W IIENOYHOCTH cpeabl. pH kucinor u ocHoBanuii. [lonsitue 00
uHauKaropax. OKkpacka MHIMKAaTOPOB B Pa3dW4HbIX cpenax. ['maponus cosei.
Conu ruIpoaM3yOIKECsS MO aHHOHY, MO KaTHOHY, HETMAPOJIM3YKOUIUECS COJIH.
N3menenue pH cpensl npu rugponuse. BausHue BHEITHUX (PaKTOPOB HA CTENEHb
MOJIHOTHI TuAponn3a. bydepHsie cucTeMsbl.

[ToBepxHOCTHBIE sIBI€HHMS M ajcopOuus. JlUcrmepcHble CHCTEMBI, HUX
knaccudukanusa. Komionaasie cucteMbl. Y CTOWYUBOCTD AUCHEPCHBIX CUCTEM.

InekmpoxumuuecKue cucmemol

DONEeKTPONHBIA MOTEHUMAN, MEXAHM3M €ro BO3HUKHOBEHHUS. YPABHEHUE
HepHcrta. DneKTpoXUMUYECKH psii HANPSDKEHUN METAIIOB. THIIBI 3JIEKTPOJIOB.

'anpBaHnyeckne dneMeHThl. M3MepeHue DIEeKTPOABWKYIIEU  CHUJIBI.
[Tonspuzamuss n nepeHanpspKeHUe. XUMHUYECKHE WUCTOYHMKHA TOKA: MEPBUYHBIC
raJIbBAHUYECKUE DIIEMEHTHI, aKKYMYJISITOPBI, TOIUIMBHBIEC 2JIEMEHTHI.



Koppo3us metamioB. Buasl xoppos3uu. MexaHU3M 3JIEKTPOXUMHYECKON
KOppO3UH. 3alluTa METAJUIOB OT KOPPO3UHU. MeTalInuecKrue MOKPhITHUS.

Honumepol u onuzomeput

[louarue o noaumepax u onueomepax. OpraHUYECKUE U HEOPraHUYECKUE
noMMepbl. MeTo bl MOyYeHUS TTOJTMMEPOB: TTOTMMEPHU3ALIHS, TTOJIUKOHACHCAIIHS.
XHUMHUYECKOE CTPOCHUE U CBOMCTBA MOJTMMEPOB. JleCTPYKITUS MOTUMEPOB.

buononuMepsl: monucaxapuapl, OJIMU30IPEHBI, OCIKH.

Memoovl Xxumuueckozo uccieo008anus 6euiecme

Xumuyeckas UJIeHTU(PUKAIUs BEECTB. AHAMUTUYECKUN cUTHaI. OCHOBBI
KAueCTBEHHOI'0 M KOJMYECTBEHHOro aHaiv3a. KauecTBeHHBbIE peakiMy HAa MOHHBI.
XuMHUYECKHe, PU3NKO-XUMUYECKUE U (PU3NUECKUE METO/IbI aHAIIHU3A.

7.2.6. Meroauka BBICTABJIEHUSI OIEHKHM TIPA  TNPOBeJeHUH
NMPOMeKYTOUYHOI aTTecTaluu

JIJist CTYy/IEHTOB OYHOTO OOY4YeHHs DK3aMEH IMPOBOJUTCA MO OmieTam,
KOKIBI M3 KOTOPBIX COJAEPNKUT 2 TEOPETUUYECKUX BOMPOCa M3 Pa3HBIX TeM
u3ydeHHoro martepuana u 1 3amauyu. [lpu mpaBUIBHOM pEIICHUM 3aJa4d WA
MpaBUJIBHBIX OTBETaX HA 2 TEOPETHUYECKHX BOIPOCA, CTYJIEHTY CTABUTCS OIICHKA
«YJIOBJIETBOPUTENbHO». ECIM CTyNEeHT MpaBWIIBHO penIvil 3ajady U MPaBUIBHO
OTBETHJI HA OJMH U3 TEOPETHUECKUX BOIPOCOB, €My CTaBUTCS OIIEHKA «XOPOIII0Y.
Ecmm cTyaeHT mnpaBWiIbHO pemwia 3aady W TPaBWIIBHO OTBETHJI Ha JBa
TEOPETHUECKHUX BOIIPOCA, EMY CTaBUTCS OIICHKA «OTIIMIHOY.

“J1y1s1 CTYIEHTOB 3209HOT0 00YUYeHH s DK3aMeH IIPOBOJMTCS MO TECT-OUIIETaM,
KaXAbIH U3 KOTOpbiX coaepxut 10 BompocoB u 3amady. Kaxaplii mpaBHIIBHBIHN
OTBET Ha BOMPOC B TecTe olleHuBaeTcs 1 6amom, 3aaada oneHuBaeTcs B 10 Gamos.
MakcumanbHOE KOJIM4ecTBO HaOpaHHbIX OaioB — 20.

1. Ouenka «HeynoBneTBOpUTEIHLHO» CTABUTCS B CiIy4yae, €CJIH CTYICHT
HaOpas MeHee 6 0asnIoB.

2. OrneHka «Y TOBJIETBOPUTEILHO» CTABUTCA B ClIydae, €CJIM CTyICHT Habpai
ot 6 1o 10 6amoB

3. OneHka «X0poIo» CTaBUTCS B cllydae, eciu cTyaeHT Hadpai ot 11 go 15
OaIJIoB.

4. Onenka «OTIIMYHO» CTaBUTCSI, €ClId CTyAeHT Haopaut oT 16 go 20 Ganos.

7.2.7 I1acnmopT OllEHOYHBIX MATEPHAJIOB

Kon HanmenoBanme
KonTponmpyembie pa3aeinst (TeMbl) .
Ne n/m KOHTPOJIMPYEMOM OLIEHOYHOT'O
JUCITUTLIAHBI
KOMIIETEHITHH cpencTa
1 CrpoeHue BeliecTBa U peakliMOHHas YK-1 Tect, KOHTpOIBbHAS
CITOCOOHOCTH BEIIECTB paborta, 3amura
pedepara
2 OcHoBbI XUMHYECKOH TepMoguHaMuku U | YK-1 Tect, KOHTpOIbHAS
KUHETHUKA paborta, 3amura
1a00paTOPHBIX
pabot




3 PacTtBops1. JlucniepcHble CUCTEMBI VK-1 Tect, KOHTpOJIBHAS
paborta, 3amura
1abopaTOPHBIX
pabor, 3amura

pedepara

4 DIJIEKTPOXUMHUYECKHUE TTPOIIECCHI YK-1 Tect, KOHTpOJIBHAS
pabota, 3amuTa
J1a00paTOPHBIX
pabot

5 [TonumMepsbl U 0IMTOMEpbI YK-1 Tect, KOHTpOJIBHAS
pabota, 3amuTa

pedepara

6 Xumuueckasi uIeHTH(GHUKALKs BEIIEeCTB YK-1 Tect, KOHTpOJIbHAS
pabora, 3amura
n1a00paTOPHBIX
pabor

7.3. Mertoanueckue MaTepuajbl, ONpeleJsilOIIAe NPOUEAYPHI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH

TecTtupoBaHue OCYIIECTBISETCSA, JUOO TIPU TOMOIIM KOMIBIOTEPHOMN
CUCTEMBI TECTUPOBAHMS, JUOO C UCIOJIb30BAHUEM BBIJIAHHBIX TECT-33JaHUN Ha
oymaxkHoM Hocuteine. Bpems tectupoBanusi 30 MuH. 3areM OCYIIECTBISETCS
MPOBEpPKA TECTAa HK3aMEHATOPOM U BBICTABISECTCS OLIEHKA COTJACHO METOJUKHU
BBICTABJICHUS OLICHKH MPH MPOBEACHUU TPOMEKYTOUYHON aTTECTALINH.

Pemenne craHmapTHBIX 3a7ad  OCYIIECTBIAETCS, JIMOO TIPH TMOMOIIU
KOMIBIOTEPHOW CHUCTEMBbI TECTHUPOBAaHUS, JIMOO C HCIIOIb30BAaHUEM BBIJAHHBIX
3ama4 Ha OymakHOM HocuTene. Bpems pemenust 3amau 30 muH. 3atem
OCYILIECTBIISIETCS TPOBEpPKA pEIICHUS 3a/ad HK3aMEHATOPOM U BBICTABJISETCS
OIICHKA, COIVIACHO METOJUKH BBICTABJICHUSA OIEHKHM TMpU MPOBEICHUU
MIPOMEKYTOUHON aTTeCTAINU.

Pemienne mnpukiIagHbIX 3a7ad  OCYIIECTBISETCS, JUOO TMpPU TOMOIIU
KOMITBIOTEPHOM CHCTEMBI TECTUPOBAHUS, JMOO C HMCIOJB30BAHUEM BBIIAHHBIX
3amjad Ha OymaxkHoM Hocutene. Bpems pemenus 3amad 30 muH. 3arem
OCYILECTBIISIETCS MPOBEpPKA PEUIEHUS 3a/1ad HK3aMEHATOPOM M BBICTABJISETCS
OLICHKA, COIVIACHO METOJUKH BBICTABICHUSA OLEHKU TMpHU MPOBEICHUU
IIPOMEKYTOUYHOU ATTECTALUU.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE
OBECHEYEHUE JUCHUIIJINHBI
8.1 Ilepeyenb yueOHOI JUTEpaTypbl, HEOOXOAUMOU /JII OCBOECHHUSA
AUCHUTIIMHBI
1. Koposun H.B. O0mas xumusi: yueo. 11 CTyJ. YUPEKIECHUHN BICIL TIPOQ.
obpazoranus / H. B.KopoBun. — 13-e u3z., nepepad. u gon. — M. : 3patenbckuii

eHTp «Axaaemusi», 2011. — 496 c.




2. I'munka, Hukonait JIeonnaosuy. OOmas xumus [ Tekct] : yue0. mocobue
: norrymmeno MO CCCP / I'muuka, Hukomnait Jleonnmosud ; moz pen. B. A. [Tonkosa,
A. B. babkoga. - 18-e u3n., nmepepad. u mom. - M. : FOpaiit , 2012

3. Xumus [Tekcr] : yuebHOE TocoOue / BopoHEeK. roc. apXUTEKTyp.-CTPOHT.
yH-T ; o o6ml. pen. I'. I'. KpuBnaesoii. - Boponex : [0. u.], 2013

4. Apremenko, A.W. Opranuueckast XuMusi: y4ue0. JIJIs1 CTPOUT. CIIell. BY30B /
A.N. Apremenko.- 5-e u3za., ucnp. — M.: Beicmas mikouna, 2002. — 559 c.

8.2 IlepeueHb MH(POPMANMOHHBIX TEXHOJOTHH, MCIOJb3yeMbIX MNPH
OCYLIECTBJICHMH O00pPa30BaTEeJIbLHOI0 MNpoLecca Mo AUCHHMILIMHE, BKJINOYAas
nepeYyeHb  JIMHEH3HOHHOTO MPOrPaMMHOI0  olecnme4vyeHHus, PecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu «MHTEpHET», COBpEMEHHBbIX
Npo¢ecCHOHANTBbHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

1. UrteHue JNEeKUUM OCYIIECTBISETCS C HCIOJIb30BAHUEM IPE3CHTAIUNA B

nporpamme «Microsoft PowerPointy.

2. Jlns BeImonHEHHUs Ja0OpaTOPHBIX pPaOOT HCIOJB3YyeTCs y4eOHBIN
7a00paTOPHBIN  KOMIUIEKC «XuMusi», coBmecTuMmbli ¢ [IK u cHaOXeHHBIH
IPOrpaMMHBIM 00€CTIEYEHHEM.

3. Xwumunueckuii karanor. Heopranmdeckas xumusa. CalWTbl U KHUTH
http://www.ximicat.com

4. Chemnet - odunmambHOe 3JICKTPOHHOE H3JaHUE XHUMHYCCKOTO
daxynsTera MI'Y http://www.chem.msu.ru/rus

5. CnpaBo4yHO-UHGOPMAIIMOHHBIHN calT mo xumuu http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASI JIJIs1
OCYHIECTBJIEHUSA OBPA3ZOBATEJBHOI'O ITPOLHECCA
Yueono-navopamopnoe ooopyoosanue

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

2. Monomep H-160 - ayn. 6421
3. Jlabopatopnsiit pH-metp JIITY-01 - aya. 6421
4. llIkad ¢ BBITSHDKHOM BEHTHIISAIIACH - ayn. 6421
5. JlaGopaTopHas XuMHU4eckas ocyaa - ayn. 6421
6. AKBaIUCTUILISATOP - ayn. 6422

Texnuueckue cpeocmea o0yuenus
1. HoytOyx - oTnen opranu3auuu u odecreueHus yueOHOro mpoiecca
MeauanpoeKkTop mporpamMm - OTIEN OpraHu3aIui 1 00ecredeHns y4eOHOTO
nporecca.

10. METOJIMYECKUE YKA3AHUS JJISI OBYUYAIOIIIUXCS 11O
OCBOEHMUIO JTUCHUTIIAHBI (MOLY.JIST)


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

IIo JUCHHUIIIINHEC «XHUMHUS» YUTAKOTCS JICKIIMK, IIPOBOOATCA Ha60paTOprI€

paboTHI.

OCHOBOUWl W3y4eHHUS JUCIUIUIMHBI SBJISIOTCS JIGKIIMH, HA KOTOPBIX
U3JIaraloTcs Hanbosee CymeCTBeHHBIC U TPYAHBIC BOIIPOCHI, & TAK)KE BOTIPOCHI, HE
HaITIeIIMNIe OTPAKEHUS B YICOHOU JTUTEpaTypeE.

JlabopaTopHbie pabOTHI BEITIOJHSAIOTCS Ha JJaOOpaTOpHOM 000PYIOBAaHUU B
COOTBETCTBHH C METOJAMKAMH, TPUBEICHHBIMH B YKa3aHUSX K BBITTOJIHCHHUIO pa0oT.

By yueOHbIX 3aHATHI

I[eﬂTeJIBHOCTL CTYJACHTA

Jleknus

Hanucanme KoHCHeKTa JIEKIMI: KpaTKO, CXEMaTH4HO,
MOCIIEZIOBATEeIbHO (UKCUPOBATH OCHOBHBIC TTOJOXKCHUS,
BBIBOJIbI, (POPMYIIUPOBKHU, O0OOIIEHUS; MMOMEYaTh BaXKHBIC
MBICJIM, BBIIEISATH KJIIOYEBBIE Cl0Ba, TepMHHBL. [IpoBepka
TEPMHHOB, MTOHATHI C MOMOIIBIO SHIUKIIONEANUMN, CIIOBapei,
CIIPAaBOYHHUKOB C BBHIMUCHIBAHUEM TOJIKOBAaHUN B TETPalb.
O6o3HaueHue BOIPOCOB, TEPMHUHOB, MaTepuana, KOTOpbIe
BBI3BIBAIOT TPYAHOCTH, IMOUCK OTBETOB B PEKOMEHyEMOM
nutepatype. Ecinu camoctosTeNnnbHO He yaaeTcst pa3o0paThbest
B Marepuaie, HeoOXoauMmo chopMyIupoBaTh BONIPOC H
3a/laTh MPENo/iaBaTe0 Ha JEKIUU WM Ha MPaKTUYECKOM
3aHSTUH.

JIaboparopHast pabota

JlabopaTopHble pabOTHl MO3BOJISIOT HAYUUTHCS MPUMEHATH
TEOPETUYCCKUE 3HAHWS, INOJYYCHHbIC Ha JICKIMH IIPH
pelleHnd  KOHKpeTHhIX  3ajgady.  UYroObl  Haumbosee
palMoHAFHO M TOJHO HCIOJIB30BaTh BCE BO3MOXKHOCTH
7a0OpaTOpHBIX Ui IOATOTOBKM K HUM HEO0XOIUMO:
clielyeT pa3o0parh JIEKIMIO 10 COOTBETCTBYIOUIEH TeMme,
O3HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3elioM Y4eOHHKa,
popaboTaTh JOMOJHUTENbHYIO JIUTEPATypy U MCTOUYHUKH,
PEIIUTh 33]1a91 M BHIIIOJIHUTH APYTHE MMChbMEHHBIC 33/ IaHUSI.

CamMocTtosTenpHas pa60Ta

CamocTtosiTennbHasi ~ paboTa  CTYJIGHTOB  CIOCOOCTBYET
MIyOOKOMY YCBOEHHUSI y4eOHOTO marepuaia M Pa3BUTHUIO
HaBBIKOB camooOpa3oBanusi. CamocrosiTenbHas paboTa
MperoaraeT CIeAyIONIIe COCTABISIONINE:

- paboTa Cc TeKcTamMH: Yy4YeOHUKAMU, CIPABOYHHUKAMH,
JIOTIOTHUTETIPHON ~ JIUTEpaTypoil, a TaKxke mpopaboTKa
KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHEHUE JIOMAIITHUX 33/ IaHUH U PacueTOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIHHOTO N3YUCHHUS,

- ydactue B paboTe CTYJeHYCCKIX HAYIHBIX KOH(DEPCHIIHH,
ONTUMITUAT;

- MOATOTOBKA K MPOMEKYTOYHOM aTTECTAIIHH.

IToaroroBka K IpOMeEKyTOYHOMN
aTTecTauuu

l'oToBUTBCS K NPOMEKYTOYHOM aTTECTALUU  CIEAYET
CUCTEMATUYCCKHU, B TCUCHUEC BCETO CEMECTpA. NHTencuBHas
MOJArOTOBKA JOJKHA HAYaTbCs HE IO3JIHEE, YEM 3a MECSIl-
MoJaTOpa A0 MPOMEXKYTOUHOW arrectanuu. [laHHble mepen
JK3aMEHOM, »JK3aMEHOM Tpu JHSA dS(PQeKTuBHEE BCEro
HCIIOJIB30BATh JJIsA IIOBTOPCHUA u cucreMaTu3anmnmn
Marepuasa.




JIMCT PETUCTPAIIMU U3MEHEHUIA

/o

[IepeyeHb BHOCUMBIX U3MEHEHUN

JlaTta BHECEHHUS
W3MEHCHUU

[Moanuce
3aBEIYIOILErO
Kadeapon,
OTBETCTBEHHOII 3a
peanuzaiuio OIIOIT




