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Boponex 2022
1. HEJIA ¥ 3AJIAYU JUCLHUTLIUHDBI

1.1. Hean aucuMnnHbI
CdopmupoBaTh y CTyJEHTa IMOJHYIO CUCTEMY MPEACTaBICHUN 00 OOIux

KAQYECTBEHHBIX U KOJWYECTBEHHBIX 3aKOHOMEPHOCTSX IIPOTEKAHUsSI XUMHYECKUX
MIPOLIECCOB U SIBJICHUH B PA3IMYHBIX QU3HUKO-XUMUUYECKUX CUCTEMAX, OMTUPASICh MPU
ATOM Ha (PyHIaMEHTaJIbHBIC MOJIOKEHUS (PU3UKH U XUMUHU.

1.2. 3agaun ocBOECHHUS TUCIUIIINHBI

3a10)KUTh OCHOBBI JJIsl TIOHMMAHUSI XUMUYECKUX MPOIECCOB MPEeBpAICHUS
BEIIIECTB, KOTOpbIe OyAyT CIOCOOCTBOBATh MPHUHSATHIO TPAMOTHBIX, HAYYHO
00OCHOBaHHBIX TPO(ECCHOHATBHBIX PEIICHW B 00JIaCTU  CTPOUTEIHHOMU
TEXHOJIOTHH, a TaKXe CIOCOOCTBOBATh BHEIPEHUIO JOCTHIKCHUN XUMUU TPHU
PELICHUH 3TUX IPOOIIEM.

[IpuBUTH HABBIKK OCMBICIICHHOTO PEIICHHS] KOHKPETHBIX XMMHYECKUX 3a/1ad,

HAyYUTh HAXOJAUTH ONITHMAJIBHBIC PEIICHUS TPO(PECCHOHABLHBIX 3324, B TOM YHCIIE
C MICTIOJIb30BAHMEM 3aKOHOB XMMHUH, XUMUYECKHUX MTPOIIECCOB U BEIIECTB.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII

JucoumianHa «XUMHS» OTHOCUTCS K JUCHUIUIMHAM 00s3aTEIbHON 4YacTu
onoka b1.

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHUA 110
JAACIHHUIIJIMHE

[Iporuiecc m3yyeHus MUCHMIUIMHBI « XUMUS» HAmpaBlieH Ha (opmMupoBaHHe
CHEAYIOIINX KOMIIETEHIIUM:

YK-1 - CmocobeH oCymecTBIsATh KPUTHYECKUW aHAIN3 TPOOJIEMHBIX
CUTyalMii HA OCHOBE CUCTEMHOTO MOJX0/1a, BbIPA0AThIBATh CTPATETUIO ICHUCTBUIA

OIIK-3 - CrocobeH pemiaTh MPUKIATHBIC 33/1a4d B 00JACTH OOCCTICUCHHSI
MokapHo 0e30MacHOCTH, OXpaHbl OKPYXaIoIIe cpeabl W SKOJIOTMYEeCKOU
0€30MaCHOCTH, UCTIOJIB3YsI TEOPUIO U METObl PyHIAMEHTATbHbBIX HAYK;

Pe3yabTathl 00yueHus,

Komnerenunust
XapaKTepu3yonue




chopMHUPOBAHHOCTH
KOMIIETEHIIUHN

YK-1

3HAaTh 3aKOHbI XMMHH, a TAKKC
OCHOBHBIE CITOCOOBI nepcaadun
TCIJIOTBI 1 HX 3dKOHOMCPHOCTHU

YMETh NPUMEHSTh YPABHECHUS U
CIIPABOYHYIO JIUTEPATYPY A
ONPEAEIEHHUS XUMHUYECKUX
CBOVCTB Pa3JIMYHbIX BEIIECTB;

BJIAJICTh OCHOBHBIMU
dbakTopamMu, BIUAIOINIMMU Ha
XUMHYECKUE TTPOIECCHI

OIIK-3

3HaTh: Kak  HaxXOIUTh |
KPUTHYECKU aHaJIM3UPOBATh
MOJIYYCHHYIO  WH(OpPMAIIHIO,
KOoTOpas  HeoOXoauma  JiIA
pEIICHUS MOCTABICHHOM 3a/1a9un
B o0acTH aTOMHO-
MOJIEKYJIIPHOTO YYCHUSI,
OTIpeIeTICHUS KHUCJIOTHOCTH
Cpenpl, OKHCJIUTEILHO-
BOCCTAHOBHUTEIBHBIX
MPOIIECCOB U T.AXUMHYECKUX
peakuii

YMeTh: TrpamMOTHO, JIOTHYHO,
apryMEHTHPOBAHO COCTABJIATH
YPaBHEHHUSI pEAKIUN, NHUCATh
MOHHO-MOJIEKYJISIPHbBIC

YpaBHEHUH, (dbopmHpoBaTh
COOCTBEHHbIE  CYXIEHUS W
OLICHKH B pe3yJbTaTe
MOy YeHUSs MPOIYKTOB
XUMHUYECKHUX peaxkuui.

Otnnyaer GakThl OT MHEHUU B
0o0JacCTH  TE€Mbl  CTPOCHHUS
BEIIECTBA, pPacTBOPHI
3JIEKTPOJIUTOB,
AJIEKTPOXUMHUYECKUX
MPOLIECCOB,  3aKOHOMEPHOCTH
XAMHUYECKUX PEAKIIHI

Bnanets: METOJaMU s
aHajlm3a 3aJa4, BBIJACIAI €¢
0a30BBIC  COCTABIAIOIIHME B
TeMax: XUMHYECKOE




paBHOBECHE, rE€TEPOrEHHBIE
JTUCTIEPCHBIE CHUCTEMBI,
Ka4eCTBEHHBIN u
KOJIMYECTBCHHBIN aHaJIu3.
Pemenuem pa3IuYHBIX

BAapHWAaHTOB 34144, OLCHHUBAsA HUX
JOCTOMHCTBA U HCJOCTAaTKH

4. O BbEM JUCIHHUIIJIMHBbI

OO6m1ast TpyTI0eMKOCTh JUCIUTUIMHBI « XUMHSD COCTABIISIET 4 3.¢.
Pacrnipenenenne Tpy10€MKOCTH JUCHMIUIMHBI 110 BUAAM 3aHATUH

o4yHas popma 00y4eHH s

Bce |Cemec
Buasl yueOHOM paboThI ro | TPbl

qac

OB 2
AyAUTOpPHBIE 3aHATHS (BCEro) 54| 54
B Tom unce:
Jleximn 18 | 18
JlabopaTopubie paboTsl (JIP) 36 | 36
CamocrosiTesibHas padoTa 90 [ 90
Buabl 1poMeKyTOYHOM aTTECTALNU - 3a4€T C OLICHKOU + +
OO0mmast TPy 10€MKOCTb:
aKaJIEMUYECKHUE Yachl 144| 144
3a4.e]. 4 4

3a04Has popma 00ydeHUs
Bce|Cemec
Bunpr yue6HOM paboThI ro 1 TpH

qac

OB 4
AyAuTOpPHBIE 3aHATHS (BCEro) 8 8
B Tom unce:
Jlexun 4 4
JlaGoparopusbie pabotsl (JIP) 4 4
CamocrosiTesibHasi pabora 132] 132
Yacbl Ha KOHTPOJIb 4 4
Bubl npoMeXyTOYHON aTTECTAUU - 3a4€T C OLICHKOU + +
OO6111ast TPYA0EMKOCTb:




AKaJCMHNYCCKUEC 9aChbl
3a4.CH.

144

144

5. COJAEP)KAHUE JUCLUATLIMHBI (MOYJIS)

5.1 Copep:xxanue

pa3aejoB

OUCHMILIMHBI |

TPYAOEMKOCTH 110 BUAAM 3aHATHI

ouyHast popma 00yyeHUst

pacnpeaesicnue

HanmMeHoBaHMe TeMBbI

CopnepxaHue paszena

Jlex

JIab

3aH.

CP

Bcee
ro,
qac

1 |CtpocHue BelecTBa M PeaKIMOHHAS
CIIOCOOHOCTE BEIIECTB

KBaHTOBO-MexaHHYECKHE TIPEJICTABICHUS O
cTpoeHuM aroma. JIBolicTBeHHass mpupoaa
aNeKTpoHa. AToMHas opOutams. KBaHTOBBIE
[IpyHMnD MHHUMAIbHOW SHEPTHUH.

IIpaBuno Kieuxosckoro. IlpuHnun 3ampera

qucia.

ITaynmu. IIpaBuno I'ynpa.

KOH(UTYpaMuaToMOB U HOHOB.

DNEKTPOHHBIE

Ilepuoguueckuili 3akOH U NEpUOAUYECKAs
cucrema 3yieMeHToB. [lepuonnyueckue cBoricTBa
Panmycer DHeprus
nonmzauu.  CpoactBo K

BHGKTpOOTpI/IHaTeJ'ILHOCTL .

3JIEMEHTOB. aTOMOB.
JIEKTPOHY.
ITepuonuueckoe
HU3MCHCHHC KHUCJIOTHO-OCHOBHBIX u
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ CBOMCTB

BCIICCTB.

Xnmudeckas cBs3b. KoBalleHTHas  CBSI3b.

OOMeHHBIH |
MEXaHU3M

MeTton BaleHTHBIX CBS3€H.
JIOHOPHO-aKLENTOPHBIH
KOBAJIEHTHOM

obpazoBaHus CBSI3H.

IMubpunnzanus aTOMHBIX

opburaet,

OJICKTPOHHBIX

CTPYKTYpa
Merannnueckas

reOMeTpUIeCKast
Mosiekyd. HMonHas

CBA3b. BOILOpOHHaﬂ CBA3b.

CBA3b.

CIIOCOOHOCTH
OCHOBY

CBolicTBa ¥  peaKkLUOHHAs

BCIICCTB, COCTaBJIAIOIIUX

CTPOUTECIIbHBIX MAaTCPHUAJIOB.

14

24

2 |OCHOBBI XMMHYECKOH TEPMOIUHAMHKH U

KNMHCTHUKH

Xumuueckasi TepMoauHamMHuKa. OCHOBHBIE

MOHATHSA ~ XMMHYECKOH  TEPMOJMHAMHKH.
ITapametps! coctostHus. TepMmonuHaMmuecKue
(GYHKIMH: BHYTPEHHSSI SHEPTHs, SHTAJIBINS,
SHTpOMNUS, N300apHO-N30TEPMHUUECKUI

[IOTEHLIAAIL. Ileppoe u BTOpOE Hauana

TEPMOANHAMHUKH.

DHepreTuka XUMHUYECKUX MPOIIECCOB. 3aKOH
I'ecca u cieACTBHS U3 HEr0. DHTABITHH
obpazoBanust. TepMOXMMHUYECKHE YPABHEHUSI.
VYcitoBHs CaMOITPOU3BOJILHOTO TIPOTEKAHUS
MPOICCCOB B M30JIMPOBAHHBIX U

14

24




HEU30JIMPOBAHHBIX CUCTEMAX.

Xumuueckas KUHETHUKA. CkopocTb
XUMHUYECKHX peaknuil. [loHaTHEe 006 aKTHBHBIX
MOJIEKyJIaxX, SHEPTHH aKTHBAIIHH,
aKTUBUPOBAHHOM  KOMIUIEKCE.  YpaBHCHHE
Appennyca. 3aBUCUMOCTb CKOPOCTH peakLuu
OT KOHIIEHTPAllMM W TEMIepaTypsl. 3aKoH
JIEHCTBYIOIIMNX Macc. Kunernueckue
ypaBHEHHsI JJIsI TOMOTCHHBIX U T€TepOTreHHBIX
npoueccoB. [IpaBuno Bant-T'odda. Merons
peryaupoBaHus ckopocTH peakuuit. Karamus.
KaTaJ'[HSaTOpI)I U KaTAJIUTHYCCKHUE CUCTCMBI.
Teopun katanmu3a. KonebarenpHbIe peaknny.

XHUMHYECKOE paBHOBECHE.
TepMoaMHAMHYECKOE U KUHETUYECKOE
YCIIOBHUSA COCTOSIHUS paBHOBecusi. KoHcTanTta
paBHOBecHsl. BiusHre u3MeHeHus! BHEIIHUX
YCIIOBUY HA TMOJ0XKEHUE XUMUYECKOTO
paBHoBecus. [Ipuniun Jle [latense. dazoBoe
paBHOBECHE.

3aKOHOMEPHOCTH XMMHUYECKHUX MIPOLIECCOB
COBPEMEHHBIX TEXHOJIOTHH PON3BOICTBA
CTPOUTENBHBIX MATEPUAIIOB.

PaCTBOpLI. Z[I/ICHGpCHLIC CHUCTEMBI

OOmpe  mpencraBieHHs O  pacTBOpax.
I'unpaTtHas Teopust pacTBOpoB AN
Memnneneesa. Crioco0b1 BBIPAOKEHUS
KOHIICHTPALH PacTBOPOB: MaccoBas,
MOJISIpHasE ~ JOJA, MOJApHAs, MOJIUIbHAs
KOHLIGHTPALMsI, MOJISIpHAsT  KOHIEHTpauus
SKBUBAJICHTOB. Bripakenne 3aKOHa
SKBUBAJICHTOB U PACTBOPOB.

OOuire cBOWCTBa PaCTBOPOB: JaBJICHHE T1apa
pacTBOPOB, KUIIEHUE U KPUCTAIIH3ALHS
pactBopoB. 3akoH Payms. Kprockormus,
s0ymunockomnust. OcMoc, 0CMOTHYECKOE
nasienue. 3akoH Bant-I'odda.

PacTtBOpBI 3JIEKTPOJIATOB. Teopus
JNEKTPOIUTHUECKON JIUCCOIMALIUI
Appennyca. Crenenb " KOHCTaHTa

qucconpanuu.  Peakmum B pacTBOpax
JNIEKTPOINTOB. VIOHHBIE paBHOBeCHS M HX
CMeIICHHE.

ONeKTpOIUTHYECKAs] JUCCOLMALUS BOJBI.
Honnoe npousseneHue Boasl. Bonoponuslit
nokasarenb. Meronel onpenenenus pH. pH-
nHauKaTopsl. ['uaponus comneit. Conw,
TUPOJIN3YIOIINECS 110 aHUOHY, 10 KATHOHY,
Heruapoausyoomuecs conu. Mzmenenne pH
cpeabl npu rujposuse. bydepHsie cucremsl.

14

24




JlucnepcHble CUCTEMBI, UX Kiaccuukanms,
METO/II TONTyYeHusl. TepMoguHaMudecKas
HEYCTOWYMBOCTh TE€TEPOTCHHBIX AUCICPCHBIX
cucreM. [IoBepXHOCTHBIE SIBICHUS U
aacop6uus. KonnounnHsle pacTBOpHI.
Kunernueckas u arperaTuBHasi yCTOHYHBOCTh
KOJUTOMIHBIX cucteM. Koarymsst.
CenuMenTanys.

CrpouTenbHbIe MaTepHalbl Kak
UCKYCCTBEHHBIE JUCIIEPCHBIE CUCTEMBI.

DIEKTPOXUMHUIECKHE MPOLIECCHI

DNIEKTPOXUMHUUECKHE CUCTEMBI. DNEKTPOAHBII
MOTEHIIMAJI, MEXaHU3M €ro BO3HUKHOBCHHS.
VYpaBHenne HepHcra. DIeKTpOXUMUYECKUI
pan HanpsHKeHUN METAJIJIOB. Turbr
AIIEKTPOIOB.

lanpBannyeckue  anemeHThl.  M3mepenue
aNeKTpoABIKyIieil cunsl. [lomspusanus u
nepeHanpsbkeHue. XHMMUYECKHe UCTOYHUKU
TOKa: NEPBUYHBIC I'aJIbBAHUYCCKUE DJICMCHTDI,
AKKYMYJIATOPBI, TOIUIMBHBIC DJICMCHTEI.

Koppo3us  mertamnoB. Bunmel  xopposuu.
MexaHu3M  3JIEKTPOXUMHUYECKON KOPPO3UH.
3ammTa METalIoB OT KOPPO3HHU. DIIEKTPOIIH3.
ITpomuecchl, mpoTeKaromue TMpH AJIEKTPOIIN3E
BOJHBIX PAacTBOPOB JJIEKTPOJHUTOB. 3aKOHBI
®dapages.

16

24

ITonumeps! U ouroMepsl

DneMeHThl opranuyeckoi xumun. [loHsTre o
moyuMepax u onuromepax. OpraHmyeckue u
HEOpraHU4YeCcKHUe NoauMepbl. MeTobl CUHTE3a
IIOJINMEPOB: HNOJUMEpH3alHus,
MOJIMKOHJEHCAMsI. XUMUUECKOe CTPOEHHUE U
CBONCTBa [IOJINMEPOB. Hectpykuus
[IOJINMEPOB. buononuMepsl: MNoJucaxapuisbl,
TTOJTUHI30TIPEHBI, OCIKH.

CrpouTenbHBIE  MaTepHalsl  Ha  OCHOBE
BBICOKOMOJIEKYJISIPHBIX COEMHEHU.
[MpuMeHeHrEe TOMUMEPOB MPH H3TOTOBICHUH
OETOHOB.

16

24

Xumuueckas uaeHTUGUKAIUSL

Xumuyeckas UIACHTUDUKAIHS BEIIECTB.
AHaTUTAYECKUH CHUTHAJI. OCHOBEBI
KaueCTBCHHOTO M KOJIMYECTBEHHOrO aHaln3a.
KauecTBenHnbie peaximm Ha HOHEI.
XuMu4eckue, (U3NKO-XMMUICCKHE "
¢dbusuvecknue  METOABI  aHagM3a M HX
HCII0JIb30BaHHE B COBPEMEHHBIX
CTPOUTEIBHBIX TEXHOIOTHSX.

16

24

Htoro

18

36

90

144




3a04Has popMma 00ydeHuUs1

HaumeHoBaHue TeMbI

Copnepxanue paszzena

Jlex

J1a6

3aH.

CP

Bce
ro,
yac

CTpoeHue BelecTBa U PEaKIUOHHAS
CIIOCOOHOCTD BEILIECTB

KBaHTOBO-MeXaHMYECKHE TIPEICTABICHUS O
CTpoeHHu atoMa. JIBolicTBeHHass mpupoja
aneKkTpoHa. AToMHas opOutans. KBaHTOBBIE
yucna. [IpyuHIMOD MUHUMAIBHOW SHEPruw.
[IpaBuno KneukoBckoro. IlpuHnun 3amnpera
Haymu. IIpaBuno TI'yHma. OneKTpoHHBIE
KOH(UTypanuuaToMOB U HOHOB.

[lepuoguueckuii 3akoH U MepUOIUYECKas
cucrema syieMeHToB. [leproanueckre cBoiCTBa
aneMeHToB. Pammycel  atomMoB.  DHeprus
HMOHU3AIUH. CpoxactBo K  DIEKTPOHY.
DNEeKTPOOTpUIIATEIBHOCTE.  [lepuoamueckoe
U3MEHEHHUE KHCJIOTHO-OCHOBHBIX u
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ CBOMCTB
BEIIIECTB.

Xumuueckas CBS3b. KOBaJ'IeHTHaH CBA3b.
Meton BaJeHTHBIX CBsizeil. OOMEHHBIH |
JIOHOPHO-aKIEITOPHBIN MEXaHU3M
o0pa3oBaHUsL KOBaJICHTHOM CBSI3M.
T'ubpuam3anus ATOMHBIX AJIEKTPOHHBIX
opburtanel, TeOMETpHYECKas  CTPYKTypa
MosieKyd. HMonHas cBsa3b. Metannudeckas
cBs13b. BomopoiHas cBs3b.

CBoiicTBa ¥ peaKkIWOHHAs CIIOCOOHOCTH
BEILECTB, COCTABIISFOLIHX OCHOBY
CTPOUTEJBHBIX MaTEPUAIIOB.

22

26

OCHOBBEI
KHUHCTHKU

XAMHYCCKOH TEPMOJANHAMUKUA U

Xumuueckass TepmoguHaMuka. OCHOBHBIE
HOHATHSL ~ XUMUYECKOM  TEPMOJUHAMMKHU.
[TapameTtprl cocTosiHuA. TepMoanHaMUYeECKUE
GYHKIMN: BHYTPEHHSSI SHEPTHS, SHTAIBINS,
SHTpOIUS, 1300apHO-M30TEPMUIECKUH
HOTECHLIHAAIL. Ileppoe u BTOpOE Havana
TEPMOJMHAMUKHU.

DHepreTuka XUMHUYECKUX MPOIECCOB. 3aKOH
I'ecca u cnencTBHs U3 HETO. DHTAIBINU
obpazoBanus. TepMOXIMHUYECKIE yPaBHEHNS.
Yc1oBus caMONIPON3BOIEHOTO TPOTEKAHUS
MIPOLIECCOB B U30JMPOBAHHBIX U
HEU30JIMPOBAHHBIX CUCTEMAX.

Xumudeckast KHHETHKA. CkopocTb
XUMHUecKHX peakiuil. [loHaTne 06 akTUBHBIX
MOJIEKYyJIax, SHEPIrUu aKTHUBAlIHH,
AKTHUBHPOBAaHHOM  KOMIUIEKCE. YpaBHEHHUE
Appennyca. 3aBUCUMOCTb CKOPOCTH peakLuu
OT KOHILIGHTpAallMM U TEMMEpaTypbl. 3aKkoH

22

26




JIEHCTBYIOIINX Macc. Kunernueckue
YpaBHEHUsI JUII TOMOTE€HHBIX U T'€TepOreHHBIX
nporeccoB. [lpasmmo Bant-I'odda. Meromst
peryaupoBaHus ckopocTu peakuuil. Karamus.
KaranuzaTopsl UM KaTaJUTHYECKHE CHUCTEMBI.
Teopun katanuza. KonebarenbHble peakiny.

Xumuyeckoe paBHOBECHE.
TepMoaMHAMUYECKOE U KHHETHYECKOE
YCIIOBHSI COCTOSIHUS paBHOBecusl. KoHcTaHTa
paBHOBecHs. BiusiHue n3MeHeHNs BHEIIHUX
YCIIOBUH Ha MOJIOKEHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle Hlatense. ®a3oBoe
paBHOBECHE.

3aKOHOMepHOCTI/I XUMHUYECKUX IPOIIECCOB
COBPEMECHHBIX TEXHOJIOTHH IIPOU3BOJACTBA
CTPOUTCIIbHBIX MaTCPUAJIOB.

PaCTBOpLI. Z[I/ICI'IepCHBIG CHUCTEMBI

OO0mye  NpeACTaBICHHS O  pacTBOpax.
I'unpaThHas Teopust pacTBOpoB AN
MeHneneena. Crioco0b1 BBIPAKEHUS
KOHILICHTPAI[HH PacTBOPOB: MaccoBa,
MOJISIpHas ~ JOJA, MOJApHas, MOJIUIbHAs
KOHLIGHTPALMs, MOJSIpHAas  KOHLICHTpPALUs
HKBUBAJICHTOB. Bripakenne 3aKOHa
SKBUBAJICHTOB JUI PACTBOPOB.

OO01mme cBoWCTBa PaCTBOPOB: JAaBJICHHE T1apa
pacTBOPOB, KUIICHUE U KPUCTAIUTU3ALHS
pactBopoB. 3akoH Payms. Kprockomus,
s0ymnockomnust. OcMOC, 0CMOTHYECKOE
naBienue. 3akoH Bant-I'odda.

PactBopbl 3JEKTPOJIUTOB. Teopus
EKTPOIUTHUECKON JUCCOLMALUI
Appennyca. Crenenb " KOHCTaHTa
qucconuanuu.  Peaknum B pacTBOpax

3JIEKTPOJIUTOB. Honnsie paBHOBECHUSA H UX
CMCUICHUC.

DJIEKTPOTUTHIECKAs! IUCCOLUAINS BOMBI.
HonHoe npousseneHue Boasl. BogoponHslit
nokasarenb. Meronel onpenenenus pH. pH-
uHAnKaTopsl. ['unponus coneit. Conwy,
THIPOIHU3YIOIIUECS 110 aHHOHY, 110 KaTHOHY,
Heruaponusytomuecs conu. Mzmenenne pH
cpeabl npu rugponuse. bydepusie cucremsl.

JlucriepcHbIEe CHCTEMBI, HX KJIacCH(pHUKALIH,
METO/IbI MOTy4YeHHs. TepMOAMHAMUYECKAS
HEYCTONYMBOCTh T€TEPOTCHHBIX JTUCTIEPCHBIX
cucteM. [ToBepXHOCTHBIE SIBJICHUS U
ancop6mms. KomronmHeie pacTBOPHI.
KuneTtnueckas 1 arperaTuBHasl YyCTOHYHBOCTD
KOJUIOMAHBIX cucteM. Koarymsiust.

22

22




CenuMeHTarus.

CTpOI/ITeJ'lI)HLIe MaTtepuralibl Kak
HNCKYCCTBCHHBIC THUCIICPCHBIC CUCTEMBI.

9J’leKTp0XI/IMI/IquKI/Ie ITPOLECCHI

DIEKTPOXUMHUYECKHE CHCTEMBI. DIEKTPOIHBIN
MOTEHIMAT, MEXaHU3M €ro BO3HHKHOBEHHS.
VpaBuenue HepHcTa. DOIEKTPOXUMHUYECKUIA
pan HaNpsKEHUN METaJLIOB. Tumnst
3NEKTPOIOB.

lanbBanuyeckue  saemMeHThl.  M3MmepeHue
aieKTpoaBMKyled cuibl. llonspuzanus u
NEepEeHANpsKEHNE. XHUMHUYECKHE HCTOYHMKHU
TOKa: MEPBUYHBIEC TalbBaHUUYECKHUE DJIEMEHTHI,
AKKyMYJISITOPBI, TOIUIMBHBIE 3JIEMEHTBI.

Kopposuss  mertamuioB. Bumer  koppo3um.
MexaHu3M 2JEKTPOXUMHUUECKOH KOPpPO3UHU.
3amura MeTauioB OT KOPPO3UH. DISKTPOIH3.
[Ipomeccrl, mpoTeKarompe MpH AIIEKTPOIIN3E
BOJHBIX PACTBOPOB dJIEKTPOJHUTOB. 3aKOHBI
®Dapanes.

22

22

HOJ'II/IMepLI " OJIMTOMEPbIL

DneMeHThl oprannyeckol xumuu. [lonstue o
nojvMepax U ojuromepax. OpraHuyeckue
HEOpraHuyeckue moaumMepbl. MeTobl CHHTE3a
MTOJIIMEPOB: MOJIMMEPH3aIHs,
MTOJTMKOHCHCAIN. XUMHUIECKOE CTPOCHUE H
CBOMCTBA [IOJINMEPOB. Hectpykuus
MOJIMMEPOB. buononuMepsl: MoJucaxapuibl,
MOJTUM30IIPEHBI, OCIIKH.

CTpouTenbHblC  MaTepualibl HAa  OCHOBE
BBICOKOMOJICKYJIIPHBIX COEMHEHUIA.
[MpuMeHeHne MOMUMEPOB MPH H3TOTOBICHUU
OCTOHOB.

22

22

Xumudeckas uIeHTHOUKAIUSL

Xumuyeckas HUICHTUDUKAIHS BEILIECTB.
AHamuTHYeCKHit CUTHAIL. OCHOBEI
Ka4eCTBEHHOTO M KOJIMYECTBCHHOT'O aHaJn3a.
KauecTBenHsie peakuuu Ha HOHBI.
Xumudeckue, (U3NKO-XIMHUIECKHE u
¢u3mdeckne  METOABl  aHaum3a W WX
HCIOJIb30BaHUE B COBPEMEHHBIX
CTPOUTENBHBIX TEXHOIOTHSIX.

22

22

HUtoro

132

140

5.2 Ilepevyennb J1a00paTOPHBIX PadoT

Ykaxxure nepedyeHsb J1abopaTopHbIX padoT

1. OcCHOBHEBIE KJIaCCHI HCOPraHNYCCKUX CO€IUHEHUI




2. Ormpenenenue TEIUIOBBIX 3()(HEKTOB XUMHUUYECKUX PEeaKLnit

3. CKOpOCTb XMMMUYECKUX PEAKLUH U XMMUYECKOE paBHOBECHE

4. OOmue cBOMCTBa PaCTBOPOB U PABHOBECHS B BOJIHBIX PACTBOPAX
AJIEKTPOJIUTOB

5. T'ereporeHHbIE AUCTIEPCHBIE CUCTEMBI

6. OKHUCINTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU

7. DneKTpOXMMHYECKHE MPOLECCHI

8. CBolicTBa OpraHMYECKUX BEIIECTB U BEICOKOMOJIEKYJISIPHBIX COEIUHEHUM
(moTMMepoR)

0. KauecTBeHHBIN U KOIMYECTBEHHBIH XUMUUECKUI aHAIIN3

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBHNU

C y‘-Ie6HBIM II'TaHOM  OCBOCHHC

IUCHUTUIAHBI

HC

PeIyCMaTPUBAET BBIMOJIHEHUE KYpPCOBOTO MPOEKTa (pabdoThl) WM KOHTPOJIBHOU

paboTHI.

7. OUEHOYHBIE MATEPHAJIBI JIA ITPOBEJIEHUSA
MNPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIUXCSA 11O

JTUCLUILJIMHE

7.1. Onucanune nmokasaresjieil 1 KpuTepueB OCHUBAHUA KOMIIETCHIMH HA
Pa3JIHYHbIX 3Tanax ux GopMHUpPoOBaHUSA, ONIMCAHHUE IIKAJ OLlEeHUBAHUS

7.1.1 JTan TeKymero KOHTPOJIs

Pe3ynbrarhl TEKyliero KOHTPOJI 3HAHUN U MEKCECCUOHHOHM aTTecTaluu
OLICHUBAIOTCS I10 CIEAYIOLIEH CUCTEME:

«aTTECTOBaHY;

«HE aTTECTOBAHY.

He
Komme- PesyabTaTel 00y4enus, XapaKTepusylomue Kpurepuu |AtTecroBa
TEeHIUSA C(l)OpMHpOBaHHOCTb KOMIETCHIUH OIlCHUBaAHUA H aTrecToBa
H
VK-1 3HATHh 3aKOHBI XUMHM, 4 TAK)KE OCHOBHBIE Tematuueckue |Brimonnen |Hebimonn
TECTBL, B ue paboT B €Hue
CITOCOOBI nepecaadunu TCIIJIOTHI u ux KOTOPBIX CPOK, pa6ot B
3aKOHOMEPHOCTHU CTYJEHTY IpPEeSyCMOT|  CPOK,
MIPEUIaraloTCs | PEHHBIN B | IpETyCcCMO
BOIPOCEHI C paboumx |TpeHHBIH B
BapHaHTaMH nporpammal pabounx
OTBETOB WU X IIporpamMm
BOIIPOCHI, HA ax
KOTOPBIE HAJ0
JlaTh
CaMOCTOSITENIbH
0 MPaBWIbHBIN
OTBET C
JJIEMEHTaMU
paccyXIeHHUs
yMEThb NMPUMEHATh YPABHCHHS M CIIPaBOYHYFO[Pemenne Bemonnen | Heppimonn
CTaH/apTHBIX | Me paboT B €Hue
JIATCPATYpPy A ONPCACIICHUA XHMHYCCKHUX TIPAKTHYECKHX CpOK, paGoT B




CBOWCTB pa3jaM4YHbIX BELIECTB; 3ajtad MPCAYCMOT ] CPOK,
PEHHBIN B | IPELYCMO
pabouux |TpeHHEIH B
mporpamma| padbodnx
X porpamMm
ax
BJIAJIETH OCHOBHBIMH (l)aKTOpaMI/I, Pemenue Brinmonnen | HeBeimoH
NIPUKJIAIHBIX ue pabot B €Hue
BJIMSIFOLIIMMU Ha XUMHUYECKHUE IIPOIIECCHI 3724 B CpoK, pabot B
KOHKpETHOU NpEAYCMOT|  CpOK,
NpeAMETHOMN PEHHBIN B | IpeaycMo
obnactu paboumx |TpeHHBIH B
nporpammal pabodnx
X nporpaMmm
ax
OIIK-3 3HATh: KakK HaXOJIUTh U KPUTHYECKH Temarnueckue | Boimonnen |HeBbimonn
TECTHI, B ue pabor B| eHue
aHAJM3UPOBATh MOJYYEHHYIO HH(OpMAIIHIO, KOTOPEIX CpOK, pabo &
KOTOpas HeoOxo1uma Tt pCLICHUS [cTyaeHTy IPEAYCMOT |  CPOK,
[IOCTABJICHHONW 3aJa4yd B OOJIACTU AaTOMHO-| PE/VATaIoTe | PEHHBIH B IPEAYCMO
BOIIPOCHI C pabouux |TpeHHBIH B
MOJICKYJISIPHOTO YUCHUA, ONPCHCIICHU [Bapuantamu nporpamma| padoumx
KHACJIOTHOCTHU Cpelibl, OKHCJIMTCJIbHO-[OTBETOB M X Tporpamm
BOIIPOCHI, HA ax
BOCCTaHOBUTEJIbHBIX IIPOLIECCOB M| oropbie Hajo
T.IXUMHAYECKUX PEAKIINI 1aTh
CaMOCTOATCIIbH
0 MPaBUJIbHBIN
OTBET C
3JICMCHTAMU
pacCyXICHU
VMETh: IPaMOTHO, JIOTUYHO, Pemenne Brimonnen | Hepsmoma
CTaHAAPTHBIX ue pa60T B CHHCEC
apryMEHTUPOBAHO  COCTABIATH  YPABHEHMSA | naxruueckux CpOK, pabot B
peakiui, MNUcCaTh HWOHHO-MOJIEKYJISIPHBIC|3ana4 PelycMOT | CPOK,
ypaBHeHHs, (POPMHUPOBAaTH  COOCTBEHHEIE I;ea%*gjﬁ: Tr;pe?g;x‘;
CYXXJICHUS U OLICHKHU B PE3YJIbTATE IIOJIYUYCHUS nporpamMma| paGounx
IPOAYKTOB XMMHUYECKUX peakuui. OTingaer X TporpamMu
(baKkThl OT MHECHUH B 00JIACTH TEMBI CTPOCHHS .
BEIIIECTBA, pacTBOpPEBI DJIEKTPOJIUTOB,
DJIEKTPOXUMHUYECKUX IIPOLIECCOB,
3aKOHOMEPHOCTH XMMHYECKHUX PEeaKIui
Binaners: MeromaMu i1 aHaumM3a 3ajay,|Peuenne Bemonnen (Hesbmonn
NPUKIIAAHBIX ue pa60T B CHHCEC
BBIJICIISSA €€ 0a30BBIC COCTABJISIONIME B TEMaX: 3724 B CpOK, pabot B
XUMHUYECKOE PAaBHOBECHUE, T'€TEPOIrCHHBIC|KOHKPETHOH  |mpeaycMoT| —Cpok,
JHCIIEPCHBIE CHCTEMBI, KAYECTBEHHBIM M| DoAMETHOM | POHHBIN B | MPEAYCMO
. obnactu pabounx |TpeHHbI B
KOJIMYCCTBCHHBIN aHaJIn3. Pemennem nporpammal pabounx
X nporpamMm

Pa3JIMYHbIX BApHAHTOB 3aaa4d, OLCHHBAA HX
JOCTOMHCTBA M HCJOCTATKH

ax

7.1.2 JTan npoMe;KyTOYHOT0 KOHTPOJIsI SHAHU A
Pe3ynbTaThl IPOMEXKYTOYHOTO KOHTPOJISI 3HAHUN OLICHUBAIOTCS B 2 CEMECTpe

Juist o4yHOM (opmbl 00yueHusi, 4 cemectpe AJid 3a04HOM (popmbl OOydeHHUs IO
YeThIpeXx0aIbHOM cCUCTEME:

«OTJIHUYHO»,




«XOpoLIo»,
«YAOBJICTBOPUTCIIBHO»
«HCYAOBJICTBOPUTCIILHO)).

Kpure
Komme- PesyabraThl 0fyueHusi, XapaKTepu3youue pun | Otan | Xopowx v Heyno
TEeHUH c¢()opMHPOBAHHOCTH KOMIETEHIUH OLICHMB| 4YHO 0 AOBJI. BJI.
aHus
VK- 3HATh 3aKOHBI XMMHH, & TaKyKe OCHOBHBIe|TecT |Bbmon| Bemon | Bomonn| B
HEHHE | HeHUEe | eHue | Tecte
CrocoObl  Mepellayd  TeIJIOTBI M UX recta | Tecta |Tecra nal meree
3aKOHOMECPHOCTH Ha 90- | ua 80- | 70- 80% | 70%
100% | 90% IpaBu
JBHBIX
OTBETO
B
YMCTB HpI/IMCHSITB ypaBHCHI/Iﬂ u Perien 3aﬂa"H/I HpO,Z[eM HpO,Z[eM Baﬂa‘{
ne pewen | oHCTp | oHCTp | u He
CHpaBOYHYIO JIATEPATypy M crapna | wiB MpPOBAaH | UPOBaH | perieH
OIIPEACICHUA XUMHYECCKUX CBOWCTB|PTHBIX | NIOJTHO | BepHBIii | BepHBIii | Bl
pa3INYHBIX BEIICCTB; Hpaltity M) XOR | XOA
Yeckux | 00beM |pereHu | pemeHus
3anaq eu | Bcex, B
nojyd | HO He | OoJbIIH
eHbl |moiyue| HCTBE
BEPHBI H 3a1a4
€ |BepHbIil
OTBETHI| OTBET
BO BCEX
3aadax
BJIAJICTh OCHOBHBIMU (axropamuy, |Pemen |3anaun|Iponew Ipozeu | 3anay
ne peuieH | oHctp | oHcrp | u He
BIMAIOIMMH HA XUMUIECKUE MPOUECCH!  |ynucna | ws | mposan | nposan |pemen
JHBIX | ITOJIHO | BEpHBIM | BEpHBIN |  BbI
337a4B| M X011 X011
KOHKpE | 00beM | pemenu | pernreHust
THOM eu | sBcex, B
npeaMe | monyd [ Ho He | OoJbIH
THOU €Hbl |IIodyde| HCTBE
o0yacT | BepHBI H 3amaq
u € |BepHbIil
OTBETHI| OTBET
BO BCEX
3a1a4ax
OIIK-3 3HaTB: KakK HaXO,HHTID u KpI/ITI/IquKI/I Tect Brimon| Beimon | Beimonn B
HEHHE | HeHUEe | eHue | Tecte
aHaJIn3MPpOBATH HOJTy9CHHY IO Tecta | Tecra |TecTa Ha|MeHee
uH(popMaluio, KoOTopasi HeoOXoauma Jist Ha 90- | ua 80- [70-80%| 70%
(V) 0, 0
pelIeHHsI TOCTABICHHOM 3aauu B 001aCTH 100% 1 90% b
aTOMHO-MOJIEKYJISIPHOTO YUYEHUS, OTBETO
OIIpCACICHUA KHNCJIOTHOCTHU CpCanl, B
OKHCJIINTCIBbHO-BOCCTAHOBHUTCJIIBHBIX
IMPOHCCCOB U T.AXUMHNYCCKHX peaKuHﬁ
VMeTh: IPaMOTHO, JIOTUYHO, Pewen |3amaun|lIpoaem| [Iponem | 3agau
ne petieH | oHCTp | OHCTp | W He
APryMmCHTHPOBAHO COCTABJIATH YPABHCHHUA crauga | biB |uposau| uposan |pemen
peaKHHﬁ, NUCaTh HMOHHO-MOJICKYJIAPHBIC|PTHEIX | IOJHO [ BEPHBIH | BEPHbIH | bI
ypaBHEHUs, (OPMHPOBATH COOCTBEHHBIE|'PAX™| M | XOoA | XOoa
4eCKUX | 00beM | pellieHH | pelieH st
CYXKICHUA W OHCHKM B  PC3YJIbTATC|3anau €M |dBcex, B




MOJYYCHUSI  TIPOAYKTOB ~ XHMMHYCCKHMX TONyd | HO HE | Gombmm
o o €HBbI | IIOJIY4Y€ | HCTBE
peakumii. OTauvaer (GpakTel OT MHEHUH B

BEPHBI H 3a1a4
007acTH  TeMbl CTPOCHHS  BEINECTBA, e [Bepmmri
PacTBOPEHI 3JIEKTPOJIMTOB, T
QJICKTPOXUMHUUCCKUX IMpo1IcCCOB, 3ajauax

3aKOHOMEPHOCTH XUMHUYECKUX PEAKIMI
Bunaners: meromamu i a”Hanmsa 3ajad,|Peuer [3anaun(llponem| IIpoaem | 3anad

uc PCUICH | OHCTP OHCTpP U HE
BBIZIETISASL €€ 0A30BBIE COCTABISIOMINE B|ypucna| mp |mposan| nposan |pemen

TeMax: XUMHUYECKOE PABHOBECHC, |AHbIX | [OJHO | BEPHBIi | BEPHBIA | bl

reTEPOrCHHBIE  JTUCIIEPCHBIE  CHUCTEMBL, | At B| M | XOA | XOa
KOHKpE | 00beM | pemenn | pemreHus

KaueCTBECHHBIN u KOJMYECTBEHHBIN | rnoit eu |sBcex, B
aHanu3. PerieHreM pa3iMyHbIX BAPUAHTOB|PEAME | nonyd | Ho He | Gonbiun

THOU CHbI noJjiyue HCTBC
3aja4, OLCHMBAS WX JOCTOMHCTBA H|qsiacr [peprni| n | samas

HCOOCTAaTKHU u € |BepHbIil
OTBETHI| OTBET

BO BCEX
3amadax

7.2 IllpumepHbIi epevyeHb OLEHOYHBIX CPEACTB (TUIOBbIE KOHTPOJIbHbIE
3aJaHNsl WJIN MHbIe MAaTepHaJbl, HEO0OX0AMMbIE /51 OLCHKH 3HAHWH, YMEHUIA,
HABBIKOB U (MJIM) ONBITA JAeSITeJIbHOCTH)

7.2.1 IlpumepHbIii epevyeHb 3aJaHNH 1)1 IOATOTOBKH K TECTHPOBAHUIO
1. Tlosmy4yeHue aneTraTHoro miejika U3 HeJUTI0JI03bl BO3MOXKHO OJarojiaps HaJIM4uIoO B

HEH ..
O »snokcuaHbIX pparMeHTOB O THAPOKCHUIBHBIX TPYIIT
O METHJICHOBBIX TPYIIIT O mukmmueckux (pparMeHTOB

2. O0BeM pacTBOpa XJIOpHIa KaJIbLIMs ¢ MOJISIpHOM KoHUeHTpanuei 0,1 moib/1,
HEOOXOUMBIN JUIsl OCaXKIeHUS KapOoHaT-noHOB u3 200 Mt pacTBopa kapOoHaTta
KaJIusl ¢ MOJIIpHOM KoHIeHTparuei 0,15 Moib/i, paBeH  MUITHIUTPaM.

O 200 O 100

O 150 O 300

3. Kucnbie conu o0pa3yroTcs B peakiusiX, CXeMbl KOTOPBIX UMEIOT BUJ ...

o Zn(OH), + HCI o KOH + H,SO,

o CaCO3+H,O+CO, o 2KOH + H,SOq

4. B cOOTBETCTBUU C TEPMOXUMHUYECKUM YPABHEHUEM

FeO(rs) + H» (1) = Fe(ts) + H.O(1), AcH® = 23k

1u1st mostydeHus 560 r xene3a Heo0XoAUMOo 3aTpaTuTh Kk Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuu OEIKOB B BOAHBIX PACTBOPAX KUCIOT U HIEJIOYEH
IPOUCXOJIUT UX ...

O BbIcaIMBaHUE O oxkucneHue

O xoHaeHcanus O ruaponus



6. Jlns Ka4eCTBEHHOTO OOHAPYKEeHHs KapOOHAT-UOHA UCTIONB3YETCSI pACTBOP

O cpenHeit conun O CHIBHOTO OCHOBaHUS

O oprannyeckoro MHIMKaToOpa O CHJIBHOUN KUCIOTBI

7. Ha BHeIIHEM SHEPreTUYECKOM YPOBHE aTOMa 3JIEMEHTa, 00pa3yIoIero
BbICIINM TUAPOKCU cocTaBa HOO3 - comepKUTCS  3IIEKTPOHOB.

O 6 o 7

O 5 O 4

8. IIpu paboTte raibBaHUYECKOTO AIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U
MEJIHOTO 3JIEKTPO0B, orpyxkeHHbIX B 0,01 M pactBops! ux HutparoB (E°
(Ag+/Ag)= 0,80 B, E°(Cu**/Cu)= 0,34 B), Ha KaTo/ie MPOTEKAET PEAKIIUS,
YPaBHEHHE KOTOPOM UMEET BUL...

O Cu* +2&=Cu° O Agt-e=Agt

O Ag'+e=Ag° O Cu°-2& =Cu*+

9. Peakuueit nonmMeprus3alii MOKHO MTOJTYYUTh BEMIECTBO, HA3BAHUE KOTOPOTO
O nepnon O anTpoH

O Hailion O Teduon

10. CBeueHne aTOMOB, MOJIEKYJI WU APYTUX YACTHUL, BOZHUKAOIIEE IIPU
AJIEKTPOHHBIX MEPEX0ax U3 BO30YKIEHHOTO COCTOSIHUSI B OCHOBHOE, HA3bIBAETCHL. ..

O »smuccuen O penakcanueit

O mroMuHECHEHIIUEHN O doromerpueit

11. Atomsl yraepona B moiiekyse C,Hs HaxonsITCs B COCTOSSHUM -
THOPHIN3ALINH

O sp’ O sp

O sp’ O sp’

12. /Ins cMeIeHnst paBHOBECHSI B CUCTEME

Ha(r) + S(r8)=H.S(r), AH® = -21x/]x

B CTOPOHY 00pa30BaHUsi CEPOBOJOPOAA HEOOXOIUMO ..

O noHu3UTH AaBIEHUE O nOBBICUTH JTaBICHUE

O BBeCTH KaTamu3aTop O NOHU3UTH TEMIEPATypPy

13. B kauecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKIUSAX MOJUKOHICHCAIIUU
yaiie Bcero oopasyercs ...

O H.S O H,O

0 CO; O NaCl

14. BemiecTBo, U3MEHSIIOIIEE CBOIO OKPACKY B 3aBUCUMOCTH OT pH cpenibl
Ha3bIBACTCH ...

O xpacurenem O 3JIeKTpPOIIUTOM

O pearenTom O wuHAHKATOpOM

15. lna npurorosienus 2 1 0,1 M pactBopa NaOH tpeOyercss T

TUIPOKCHUAA HATPUSA



O 40 O 4

O 16 O 8

16. /Ins noBeIIEHUST TEMIIEPATYPBI KATIEHUS pacTBopa Ha 1,04°C
(Enx0 = 0,52rpan.kr/moiib) HEOOXO0AUMO, YUTOOBI KOHIIEHTPAIUS

PacTBOPEHHOI'O B HEM HE3JIEKTPOJIUTA COCTABIISIIA MOJIB/KT.
O 2 O 0,2
O 0,1 01

17. KoaddunueHt nepea MOJIEKYI0H BOCCTAHOBUTENS B YPABHEHUH PEAKIIUU
K>Cr,07 + NaNO; + H,SO,4 = Cr,(S0s); + NaNOs + K>SO, + H,O paBen

O 3 O 2

O 1 O 4

18. IIpoaykTaMu, BEIACTAIONIMMUCS HAa HHEPTHBIX YJICKTPOIaX TPH SJIECKTPOIIN3E
BOJHOTO PacTBOpa Cyib(ara HATPHSI, SBISIFOTCS ...

O NauO; O Nawu SO;

O H,uO; O H,uS

19. IIpu nmoMomy TaKMyca MOKHO pa3fInuUTh PACTBOPHI COJIEN

O FeCl, u A1Br3 O Na,SO4 u NaCl

O NaCluNa,SO; O K,SO,u CaBr;

20. Ecnu yBennuuth aaBiaeHue B 10 pa3, To CKOpOCTh MPSMON peakiuu

H, (r) + B, (r) = 2HB1(r), npu ycioBuu ee 3J1eMEHTapHOCTH, YBEIIMUUTCS B

pas.
05 O 20 O 50 O 100

7.2.2 IlpuMepHbIH NepevYeHb 3alaHui IS pellleHUs] CTAHAAPTHBIX 32124
Tema 1. OcHOBHBIE CTEXHOMETPHYECKUE 3AKOHBI
U pacyeThl 10 YPABHEHUAM peaKuMi

3agaya. B3ammopnelcTBue allOMMHUS C PACTBOPOM COJISTHOM KHCIIOTBI
IPOTEKAET M0 CIEAYIOIIEH PEAKIINN:

241 + 6HCIl — 2A4ICl; + 3H>1

B peaknun ygactByroT 2,7 Kr aioMuHMs. PaccuuraiiTe 00heM BOJOpO/a,
BBIJICIIMBIIETOCS B XO/I€ PEAKLIUH, POTEKAIOLIEH PU HOPMAJIbHBIX YCIIOBHSX, a TaK
xe rpu temrepatype 28 °C u naBnennn 102 kl1a; abconoTHYIO MJIOTHOCTH BOJIOPO/A
U TUIOTHOCTH BOJIOPOJIa 1O BO3/IyXY; MacCy 00pa3oBaBIIETOCs XJIOPHUIa aTIOMUHUS U
MAaCCOBYIO JIOJIFO AJTIOMUHHUS B HEM.

Pemienue. Peakuns mpoTeKaeT 1o ypaBHEHUIO

241 + 6HCI — 2AICI; + 3H: 1.

B BUAC Ta6J'II/II_IBI NpeaAcCTaBuUM MOJEIPHBIC MACChl, KOJIMYCCTBO MOJIb H
COOTBCTCTBYIOIINEC UM MACChl YHJACTBYIOIIUX B PCAKIIMH BCUICCTB.

Al AICI; H,

M, r/monw | 27 | 27 +3- 2
35.5=133.5




Uro6sl HailTH 00BEM BOJOPOJA, BBIACIUBIIETOCS B PEAKIMU MPU HOPMaJIbHBIX
YCIIOBUSIX, COCTaBUM TPOIMOPIIHIO:

54 1 Al BeiaensaroT U3 KUCIoTh (22,4-3) 11 Bogopoaa (1o ypaBHEHHUIO PEaKIIIH )

2700 r Al BBIIETSAIOT U3 KUCIOTHI V, 1 Bogopoaa (10 yCIOBHIO 3a7a4H);

2700 - 22,4 -3
V, = ———— = 3360 1.
54
Jist ycnoBuM, OTIMYHBIX OT HOPMaJbHBIX, O0OBEM Ta3a paccuuTaeM I10
YPaBHEHHUIO:

v - R-T _ 330831 (273 + 28)

V, = = 3678,4 1,
p 22,4 - 102
WM 110 hopmyIie:
_ by Vot T 101 - 3360 - (273+28)
V, = . = T = 3678,4 1.
AOCOIIOTHYIO TUIOTHOCTh BOJIOPO/Ia paccunuTaeM mno gopmyie:
M
(H,) 2

= = = 0,09 2/a.
PH, v, 2.4
OTHOCHUTENBbHYIO TNIOTHOCTH BOJIOPO/IA 1O BO3AYXY paccuuTaeM o ¢hopmyiie:

603()_ M(Hz) — l — 007
(H) ~ M( o9 T T
Maccy oOpa3oBaBHIErocsi B PEaKIUM XJOpPUAA KElIe3a PACCUUTAEM [0
YPaBHEHUIO PEAKIINU, COCTAaBUB IIPOIIOPILIUIO:

m
2700 T Al obpa3yior AlCl,
54t Al ob6pazyror 267t AICL;
2700 - 267
Myl =
3 54
MaccoByto gomto xkene3a B AICI; paccunTaeM, HCXOAsI COOTBETCTBEHHO W3
ATOMHBIX ¥ MOJIIPHBIX MacC aTOMOB M MOJICKYJI:
133,5 r AICI; coctaBnsroT 100 %
27t Al cocraBmsor x %;
27 - 100
X = ——
133,5

6030)

= 13350 e.

= 20,22 %.



Tema 2. Kitaccbl HeOpraHm4ecKux coeMHeHu it

3anaqa 1. Kakue u3 NEPCUYNCICHHBIX HUKC BCIICCTB ABJIAOTCA OKCUAAMMU:

H,CO:;, BeO, K>0, SO,, Mg(NOs),? Ykaxute ux cBOMCTBa (OCHOBHBIC, KUCIIOTHBIC,
amdorepHpie). Hanuimmre ypaBHEHHS peaKIHi, TOKa3bIBAIOIIUX XapaKTep OKCHIOB.

Pemenne. B Hamem npumepe KUCIOTHBIM OKCHIOM siBiIsieTcst okcu SO.. [pu
B3aMMOJICHCTBHUH C BOJOW OH 00pa3yeT CEepHUCTYIO KUCIOTy H,SO;3, ¢ OCHOBaHUSAMU
Y OCHOBHBIMU OKCUJAMH — €€ COJIU:

SOZ + HQO — H2S03;
SOg + 2LIOH — LizSO3 +H20;
S02 + Na;O — Na2503.

Okcug K>O  mposiBISIET OCHOBHBIE CBOWMCTBA, PacTBOPSIETCA B BOJE C
oOpazoBaHMeM OCHOBaHHS. B3auMOAEHCTBYeT C KHUCIOTaMH U KHUCJIOTHBIMHU
OKCHJIaMH C 00Opa30BaHUEM COJIEN B COOTBETCTBUU CO CJICIYIOIIUMU PEAKIUSIMU:

KO + H,O — 2KOH,
KO + 2HC|I — 2KCIl + H,0;
KZO + C02 — K2C03.

BeO — amdorepHbIii OKCHA, HEpacTBOpUMBIM B Boje. Emy cooTBeTcTByeT
TUAPOKCU]I, TPOSBIISIIOIINNA KUCIOTHBIE CBOMCTBA (H>Be(; — KUCIIOTa) U OCHOBHBIC
cBoiictBa (Be(OH), — ocHoBanue). Am(OTEpHbIE OKCHUIbI B3aHUMOJCHCTBYIOT C
KHCJIOTAaMHM W IIIeJI0YaMHU, a TaKXKE C KUCIOTHBIMU M OCHOBHBIMU OKCHJAMH C
00pa3o0BaHUEM COJICH:

BeO + 2HCI — BeCl, + HO;
BeO + CO,; — BeCOs;

BeO + 2NaOH — Na;BeO, + H-O,;
BeO + KO — K>BeO..

3agaua 2. CocTaBbTe ypaBHEHHUS pPEAKIUI [TOIyYEHHUS BCEX BO3MOKHBIX COJIEH
Opy B3aUMOJCHCTBUM  THJpPOKCHAA Oapusi M CEpHHUCTOM Kuciaotbl. HazoBute
IIOJIy4ECHHBIE COJIN.

Pemenne.



Ba(OH), + H-SO; — 2H>0 + BaSO; — cynbdur 6apus.

HpI/I HCOOCTAaTOYHOM JJIA 06pa3013aHH51 cpenHeﬁ COJIM KOJIMYCCTBC OCHOBAHMUA
IMOJIYy4acTCA KUCjias COJIb:

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

JUis npeBpamieHusi KHUCIOM COJIM B CPEOHIO HEoOX0AWMO J00aBHUTH
OCHOBaHHE:

Ba(HC03)z + Ba(Ol‘I)z —> 2BCZC03 + 2H20

[Ipu HemocTaTOYHOM 11 0Opa30BaHUS CPEHEH COJIM KOJIMYECTBE KHUCIOTHI
MOJIy4aeTCsl OCHOBHAS COJIb:

2Ba(OH); + H,SO; —2H,0 + (BaOH);SO;— runpokcocyiabhur 6apus.

HeoO6xonumMo MNOMHUTH, YTO TMPaBWIBHOCTh COCTAaBJIEHUS XUMHUYECKOU
dbopMyJibl TIPOBEPSIETCS IO PABEHCTBY BAJGHTHOCTU (CTENEHH OKHUCIICHUS)
OCHOBHOT'O M KUCJIOTHOT'O OCTaTKOB. BaJIeCHTHOCTh OCHOBHOI'O OCTATKa OIPEIEIAETCS
YUCTIOM 3AMEWEHHbIX 2UOPOKCOZPYNNn B MOJIEKYJIe OCHOBAHHMS Ha KHCJIOTHBIN
OCTAaTOK; BaJEHTHOCTb (CTENEHb OKHUCICHMS]) KHUCIOTHOTO OCTaTKa — YUCIOM
3aMeujeHHbIX amomo8 BOAOPOIa B MOJIEKYJIE KUCIIOTh HA OCHOBHOM OCTAaTOK.

3agaua 3. I[lpuBenure ypaBHEHHE peaKIMU MOJYYEHUS TUIPOKCHIA
amomunua. Onpenenure ero cBoiicTBa (mpupoxay). Hamummre ypaBHeHHs peakiui,
JTIOKA3bIBAIOIIINE UX.

Pemenne. FI/IJIPOKCI/IJI AJIIOMUHHA HCJIb3A IOJYYHUTh HCIIOCPCACTBCHHBIM
BSaHMO,IICfICTBHCM OKCHJa aJIltOMHUHHIA C BOHOﬁ, T.K. OKCHJ HC paCcTBOPHM B BOJC,
IMO3TOMY €I'0 MOXKHO ITOJIYYHUTH CIICAYIOIIUM ITYTCM:

Al(N03)3 + 3NCZOH—>AZ(OI’])3 + 3N61N03

I'uapokcun amomubus oOnagaeT amM@OTEpHBIMU CBOWCTBAMHU, T.C.
JIBOMCTBEHHOM MNPUPOIOM, CIEHOBATEIBHO, MOKET B3aMMOJICHMCTBOBATh KaK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMU OKCHJIAMH, TUAPOKCUIAMHU.
Peakunu, moareepkaaronme KuCcJIOTHBIE CBOMCTBA THAPOKCUIA:

Al(OH);(HAIO,) + KOH — KAIO;+ 2H,0;

2Al(OH);(HALO,) + BaO — Ba(AlO;);+ 3H,0.
Peaknnu, moarBep kaatonime OCHOBHbBIE CBOMCTBA TMIPOKCHIA:

2AZ(OI‘I)3 + 3H,CO; — AZZ(CO3)3 + 6H20;

2AZ(OI‘I)3 + 3SO3—> AZZ(SO4)3 + 6H20

Tema 3. JDHepreruka U HANPABJICHHOCTh XUMHYECKUX MIPOLIECCOB



3aganme 1. Paccuumraiite TeruioBol AG(dEKT XUMHYECKOW pEaKInH,
POTEKAIOE B CTaHIAPTHBIX N300apHO-U30TEPMUIECKUX  YCIOBHUSAX, TIO
ypaBHEHHUIO:

CH4(Z) + COz(g) - 2C0(g) + 2H2(g), cClIin
AHCH,; =-74,8 x]Ix/Monb, AH’CO;>=-394,0 kJIx/M0b;
AH’CO =-110,5 xIx/mons;  AH’H> = 0 xJI%/MOJb.

VYkaxuTe, Kakasg 3TO peaklusi 3K30- WU 3HAoTepMHuueckas. Kakoe koinuecTtBo
TEIJIOThI OyJET 3aTpaueHo Ha nosxydenue 30 kr Bojgoposa’?

Pemenue. Ternosoii >pdext xummuueckoi peakuun AH’, mporekaromeil B
CTaHJAPTHBIX HW300apHO-U30TEPMHUYECKUX YCIOBUSAX, pACCUUTACM, IOJIB3YSICh
caenacTeueM 3akoHa I'ecca (3.1):

AH’= X v-AH 1poo pear = 2 V- AH uex oo
AH’=(2:AH’COy.) + 2-NH H () — (AMH CH y4.) + AH C O ().
AH’=2-(=110,5) +2- 0 — (— 74,8 —394,0) = 247,8 x]JIx.
Tax xkak AH’> 0, T0 npouecc sHOomepmuuecKkuil.

N3 ypaBHEHUs peaklnu CIIEyET, UTO JJI Moay4deHus 2 moneut (v;) umu 4 r (m
= v - M) Bogopoaa tpeOyercs 3aTtpatuth 247,8 k/[> Termnotel. Eciiu B pe3yinbrare
nporecca o0pa3yercs HHOE KOJIMYECTBO BelecTBa (V2), TO TEIJIOTY PacCUUTHIBAEM
no popmyne AH= v -AH’/ v,

vy = m/M, v; = 30-10°/2 = 15-10° monei,
AH = 15-10° - 247,8/2 = 1,8585-10° x JIk.

3amaya 2. Bo3MOXHO M CcaMOITPOM3BOJIBHOE B3aMMOJICHCTBUE KapOoHAaTa
KaJIbIIUs U OKCUJIA KPEMHHS, IPOTEKAFOIIIEE 110 YPABHEHUIO

CaCOg(Kp)+ SiOz(Kp) — CaSiO3(Kp) + COQ(Z)
B CTaHAAPTHBIX I/1306apHO—I/IBOTepMI/I‘-IeCKI/IX yCJIOBI/IHX?

Pemenne. Kpurepuem caMoONpOU3BOJIBLHOTO TNIPOTEKAHMS Ipolecca B
3aKpBITON CHCTEME B H300apHO-U30TCPMHUYECKUX YCIIOBHUSAX SIBJISCTCS YOBLIb
sHepruu I'm66ca. PaccunraeM m3menenue sHepruu ['mo6ca AG’ B xone maHHOM
peakuuu, BOCIONbL30BaBIIMCH, ypaBHenneM AG’ = AH — T-AS’.Benuuuny
WU3MCHEHUS SHTAJBIINH PEaKIUU PACCUYUTACM 10 YPABHCHHIO:



AHOZ(AfHO COQ(Z) + AfHO CaSi03(Kp)) — (AfHo SiOz(Kp) + AfHO CGCO3(KP)).

OHTaJIbIIUN O6paSOBaHI/IH BCCX YHACTHHUKOB pCaKIINH 6epeM H3 Ta6JII/IHI>I
CTaHJapTHBIX (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX BCIIMYHUH .

AH’COsy = —393,5 xJx/monb; AsH’ CaCOjs4ypy = —1206,0 kJIK/MOIIB;
AH’SiOs4= —859,3 xJIx/Mmons; AH’CaSiOsu, = —1584, 1k ]I/ MONb.
[ToacTaBuB 3HAYEHHUS B yPABHEHHUE, HOITYYUM
AH’=-363,5-1584,1 — (—859,3 — 1206,0) = 87,7 xJIx.

Bpruncaum wusmeHenune HsHTponuu AS O nns peakiuu, MNPOTEKAILIEH
CTaHJIAPTHBIX YCIOBUAX, UCIIONIb3Ys TaOIWYHbIC JaHHBIC (Ta0.3.1).

S? CaCOsp= 92,9 Tx/monnK; S?SiO:p) = 42,1 Ik /monn-K;
S" COyy = 231,51x/MonbK; S’CaSiO;swp) = 82,0 /Mo K.
AS’ = Zv 80 =2V S i
AS" = 59 COsy + S CaSiOsgp) — 8" SiOspy — 8 CaCOs),
AS’=82,0+231,6—-92,9-42,1=178,6 /K umu AS’= 0,179 xJIx/K.
Paccunraem AG', Bocnonb30BaBIIUCh HaiiieHHBIMHY 3HaueHussMu AH’u AS”:

AG"=87,7—298 - 0,179 = +34,36 xJIk.

[Tockonmbky AG’ > 0, TO [aHHBIA MpolEecC B CTaHIAPTHBIX  YCIOBUAX

CaMOITPOU3BOJIBHO IIPOTCKATh HC MOXKCT.

Tema 4. Xumnuyeckasi KHHETHKA U PABHOBeCHe

33]121‘121 1. PacchTaﬁTe, BO CKOJIBKO pa3 HM3MCHUTCA CKOPOCTb PCAKIHUHU

oOpazoBanust okcunaa cepsl (VI), mpoTekaromieii Mo ypaBHEHUIO
280:¢) *+ Oz — 28050,
a) IpH YBEJIMUEHUU KOHILIEHTpaluu okcua cepsl (1V) B 2 pasa;

0) pu yBETMYEHUHU BHEITHETO JAAaBJICHUS B 3 pasa.

Pemienne. KuHernueckoe ypaBHEHME pEaKLUU, COIJIACHO  3aKOHY

JIEUCTBYIOIIUX MAacC, UMEET BUJ:



2 .
s0, ‘o,

v = k-c

b

a) 3amuIIeM KUHETHYECKOE YpaBHEHHWE MpU KoHUeHTpauuu SO B JBa pasza
OoJIblIe UCXOAHOM:

U::[,k-(ZCSOZ)ZZ,COZ L=4Ck°(CSOZ)ZZ,CO2

3aTeM HaXOJUM OTHOIIEHHE CKOPOCTEH mpolecca:

2.

v ~ 4-k-(csoz)(, COZ_

U k- (cen SO C =4
S0, 0,

Takum oOpazom, Tpu yBennueHUW KoHIeHTparuu SO B 2 pa3a CKOPOCTb
peakuunu Bo3pocia B 4 pasa;

0) B JaHHOM peakIMK BCce BEIIECTBA HAXOIATCS B ra3000pa3HOM COCTOSIHHH,
MO3TOMY NP YBEJIUYEHUH JABIICHUS HAJl CUCTEMON B 3 pa3a 00bEM yMEHBILIUTCS B
TPU pa3a, a KOHUEHTPALUUs KAKIOI0 U3 PEArnpyrOINUX BEUIECTB, CJIEI0BATEIBHO,
yBennuuted B 3 pasza. Torga KWHETUYECKOE YPABHEHHE 3aAIINILIEM:

v =ik(3egg )'e3C, = z,27z,k-(csoz)2<', o,

k - P ¢

0]

c
( SO, )

CrnenoBaTeibHO,
Takum o0pazoM, MpH YBEIMUYEHUU JABJICHHS B 3 pa3a CKOPOCTh PEakIuu
YBEIMYUTCS B 27 pa3.

3apaua 2. OkucieHue cepol IPOTEKAET IO YPABHEHUIO
Stgy + Oz — SO

Kak u3meHuTcs CKOpOCTh 3TOM PEaKINK MPH YBEIUYECHUH PEAKIIUOHHOTO 00bEMa
B 3 pa3za?
Pemienne. B ciydae reTeporeHHbIX peakUui B ypaBHEHUE 3aKOHA JACHCTBUS
Macc BXOJAT KOHILIEHTPALlMU BELECTB, HAXOIAIIMXCS B Ta30BOM (paze Uiu pacTBope.
Kunernueckoe ypaBHeHHE JUIsl T€TEPOr€HHOM peakiMy 00pa30BaHUs OKCHJIa CEPbI
110 U3MEHEHUS TaBJIICHUS UMEET BUJ:



MOCJIe YBENTMYEHUHU 00bEMa B 3 paza KOHIIEHTPAIIUS KUCIOPO/1a YMEHBIITUTCS TAKXKE B

r 1
v=k 3 o
3 pa3sa: 2,
vo_1 4%, _ 1
3 k- ¢ 3
Ciie10BaTeIbHO, 0, :

Takum o0pazoM, Npu yBeIMUEHUH 00BEMA PEAKIMOHHOTO cocyna B 3 pasa
CKOpPOCTb pEaKLMi YMEHBIIUTCS B 3 pasa.

3agaua 3. Bo CKOJIBKO pa3 BO3pACTET CKOPOCTh PEAKIUH, ECIU TEMIIEpaTypa
yBennuutces Ha 40 °C? TemneparypHblii KO3 PUIIMEHT peakiyu paBeH 2.

Pemenue. Cornacao ypaBaenuto Baat-I'odda:

PaCCLII/ITaGM, BO CKOJIBKO pa3 YBCIUYUTCA CKOPOCTH XUMHYECKOMU pCaKkuunu,
IMOACTaBUB B YPABHCHHUC JJaHHBIC U3 YCJIOBU 3a1a4N:

Y % 4
—227=2
Ut

= 16.

1

Takum oOpazom, npu moBbiieHUU Temrnepatypbl Ha 40 °C CKOpOCTh JaHHOU
peakIuu yBEIUYUTCA B IIECTHAALATh Pas.

3apaua 4. Peakums npu Ttemmneparype 20 °C mpotekaer 3a 45 c.
Temneparypusiii ko3 duinmueHT ckopoctu peakuuu paBeH 3. Kakoe Bpems
notrpedyercst s 3aBepiieHus 3Toi peaknuu npu 40 °C?

Pemenue. PaccuntaeM BO CKOJIBKO pa3 BO3PACTAET CKOPOCTb PEAKLUU IPU
YBEJIMYECHUH TEMIIEpaTyphl, BOCIIOIb30BaBIINCHh ypaBHeHUEM Bant—I odda:

U
t
L2y, 10
Ut1
0 40 -20
40 . 10 U
~ 3 , A0,32_ g,
20 Y20

UYeM BbIlIE CKOPOCTh PEAKLUU, TEM 32 00JIee KOPOTKHM MPOMEKYTOK BpEMEHU



OHa IPOTEKAET, TO €CTh BPeMs MMPOTEKAHUS PEaKIMH (7) 00paTHO MPOITOPIIUOHATBHO
e€ ckopocTH (v).

(9] T
¢ t
a0 , ‘20
v T
20 a0
UoynGT
_Upp¢ Ty 1
Ta0™— L T40:§'45:5
Orcrona 40 ; C.

ITpu 40 °C peaknus 3aKkoHYUTCSA 3a S C.

3agaya S. Hanummre BbIpakeHHsI JUIsI KOHCTAHT PABHOBECHS CIEAYIOLIUX
peaKiuu:

2C0O.) + 025 2C0;),
Ca(OH)zp) + COz) S CaCOs49) + H2O 0.
Ot kakux (HaKTOPOB 3aBUCUT KOHCTAHTa PaBHOBECHSI?
Pemenne. Peakuusa 2CO.) + O, S 2CO;.) TomoreHHas. Bripaxkenne
JUISl KOHCTAHTBI PABHOBECHUSI UMEET BU/IL;

_ _[co)f
"7 feor [0y,

Peakmuss Ca(OH):iyp) + CO2) S CaCOs4yp) + H:Opy TETEPOTCHHAS, TTOITOMY
B BBIp@XCHUE I KOHCTAHTHI PABHOBECHUS BXOJAT KOHIICHTPAIIMH BEIICCTB,
HAXOJIAIIUXCS B JKUJIKOM WJIM ra3000pa3HOM arperaTHOM COCTOSHUU. BwIpaxkeHue
KOHCTaHThl PABHOBECHS IMEET BHI:

KoncranTa paBHOBecHs 3aBUCUT OT IPUPOABI PEArUPYIOLIUMX BEIIECTB U
TEMIIEPATYPhI, HO HE 3aBUCHUT OT KOHIIEHTPALlMU BEIIECTB U JaBJICHUS.

3agayva 6. B cucreme ycTaHOBHIIOCH PABHOBECHE:
2HI ) S Hop + Ly, AH? >0.

Kaxk Haa10 U3MCHHUTBL TCEMIICPATYpPy, AABJICHUC W KOHLCHTPALHIO PCAarcHTOB,



YTOOBI CMECTHTH PABHOBECHE B CTOPOHY TCUCHUS MPSIMOU peaKIuu?
Pemenne.

1. Ipsamas peakuus sagoTepmudeckas (AH” > (). Cornacuo npuniuny Jle
[Marenpe mpu yBENMYEHUHU BHEIIHEW TeMIepaTrypbl paBHOBECHE CMEIIAETCS B
CTOPOHY DJHIOTEPMUYECKOro mporecca (MAYLEro C MOMIOUIEHUEM TEIJIOTHI).
CrnenoBatenbHO, 11 CMELIEHUS PABHOBECUS BIIPABO TEMIIEPATYPY HAZO YBEIUYHTD.

2. B peakuuu u3 aByx Moneu HI noimy4aeTcs no ogHomMy Moo Hr>u I, T.e,
BCEro JIBa MOJIf, MOATOMY M3MEHEHHUE JIaBJieHUs He OyJeT OKa3blBaTh BIMSHUE Ha
CMELICHUE PAaBHOBECHS CUCTEMBI.

3. CMelieHue paBHOBECHS BIPABO MOXHO JIOCTHYb YBEJIUYECHHEM
KOHUEHTpauuu HI unv yaaneHueM U3 CUCTEMBI /1, U [, 4TO IPUBEIET K YBEITUUCHUIO
CKOPOCTH MPSIMOU PEAKIINH.

Tema 5. CTtpoenne atoma. XumMmn4eckas CBA3b

3amaua 1. CocTtaBbTe »3JEKTPOHHBIE (OPMYJIBI aTOMOB DJEMEHTOB C
nopsnkoBsiIM HoMepoMm 20 u 35, uzo0paszure paclpeesieHue 3JIEKTPOHOB B
KBaHTOBBIX s4elkax. Omnpenenure TIOJOKEHHE JIEMEHTOB B IEPUOINYECKON
CUCTEME, CBS3aB €ro CO 3HAYEHUEM COOTBETCTBYIOIIMX KBAHTOBBIX YHCENI U
KOJIMYECTBOM BAJIEHTHBIX 3JIEKTPOHOB. OmpenenuTe BaJE€HTHOCTb 3JEMEHTOB B
HOpPMAaJIbHOM M BO30Y>K/IEHHOM COCTOSIHUSIX.

Kakwue cpoiicTBa MMPOABIIAIOT ATOMBI 3THX 3JICMCHTOB (BOCCT&HOBHTGHBHLIC
HnIn OKI/ICJII/ITCJILHBIC), JJIA1 KaKOI'O M3 HUX BBIIIC BJIGKTpOOTpI/IHaTGJIBHOCTL?

Pemienne. Ilo tabmune /.M. MenneneeBa HaXOOUM CHMBOJBI 3JIEMEHTOB,
3allMChIBAEM MX, BHU3Y CJIeBa OT CMMBOJIA CTaBUM MOPSAKOBBIN HOMEpP, KOTOPBII
yKa3bIBaET 3apsi sA/ipa aToMa M KOJIUYECTBO AJIEKTPOHOB B aTOME.

Jlanee 3amuchIBaeM 3JEKTPOHHYIO (POpMyITy aToMa, pacipeesissi JIeKTPOHbI
10 YPOBHSIM H TIOAYPOBHSM, PYKOBOACTBYSCH TPHUHIMIIAMH SHEPTETHYECKON
BbITOAHOCTH W [laynu. DHepreTnueckwii ypoBeHb oOOO3HauaeTcs LHUPpod u
COBIAJIaeT CO 3HAYCHHUEM TJIaBHOTO KBAaHTOBOT'O YHCJIA 71; TIOAYPOBEHb 0003HAYACTCS
OykBamH S, p, d, f, KOTOpbIE COOTBETCTBYIOT OPOMTAIILHBIM KBAaHTOBBIM YHCIIaM [,
CBEpXY CIpaBa HaJl KOTOPHIMU 3aIMCHIBAETCS YHCIIO JIEKTPOHOB, PACIIOIOKEHHBIX
Ha HUX (HA S-OpOUTaIN — MAaKCUMAJILHO JIBA, HA TPEX SKBUBAJICHTHBIX P-OpOUTAIISIX —
MaKCHUMaJIbHO III€CTh, HAa MATH HKBHUBAJICHTHBHIX d-OpOUTANISIX — MaKCHUMaJIbHO
JIECSITh).

20Ca 15*2s522p°3s23p%4s2.




MaxkcuMalnbHOE 3HaUCHHE TJIAaBHOTO KBAaHTOBOI'O YHCaa, T.€. KOJIUYECTBO
3al0JIHSIEMBIX dHEPreTHYECKUX YPOBHEM, COBMAJAET C HOMEPOM MEpuoaa, B
KOTOPOM HaXOJMUTCS TAHHBIN DIIEMEHT: Muaxr = 4, IEPpUOL 4.

Howmep rpynner nannoro snemenTa II, T.e. OH coBmagaeTr ¢ KOJIM4E€CTBOM
BAJICHTHBIX JJIEKTPOHOB. KalbIMid OTHOCUTCS K 3JI€MEHTaM S-CEeMEMCTBa W
COOTBETCTBEHHO HAXOJUTCS B IJIABHOM MOATPYIIIE.

Pacnpenenenue 31eKTpOHOB MO siueiikam OyJIeT UMETh BU/L:

s p d f
41l

28 I I

28 IS I I

111l

B HOpMaJIbHOM COCTOSSHMM y aToMa KajblLUs HET HECHapeHHBIX
3JIEKTPOHOB, TOATOMY €ro BaJ€HTHOCTh OyaeT paBHa HYIO. [Ipu BO30Oy)1eHuun
atoma, T.€. COOONIEHWH €My HEKOTOPOHl JHEepTruu, SJIECKTPOHBI MOCIEIHETO
DHEPTETUYECKOrO0 YPOBHS PACHApPUBAIOTCI, W y KalblUs MOABIAETCS JBa
CBOOOJHBIX JICKTPOHA: OJIUH B COCTOSHUH 4S, Apyroi — 4p, a BMECTE C ITUM
BAJICHTHBIC BO3MOXHOCTH KaJIbIIMS YBEIMYUBAIOTCS C HYJSA J0 ABYX.

Kanbuuiti — munuunsit memann, KOTOPbIA IPHU OTJa4Y€ IBYX 3JIEKTPOHOB C
MOCJIEHETO DHEPreTHYECKOrO0 YpPOBHsA mpeBpamaercs B uoH — Ca’,
oOnafaromuil  yCTOWYUBBIM 3JIEKTPOHHBIM CTPOCHHEM MPEIIIECTBYIOLIETO €My
MHEPTHOIO ra3a aproHa ¢ BOCbMUAJIEKTPOHHOM BHEIIHEN 000JI0YKOM.

PaccMOTpUM B TaKOM K€ TIOPSJIKE DJIIEMEHT, CTOSIINN B TAOIHIIC ITOJ HOMEPOM
35. Dro 6pom:

ssBr 1872s*2p®3s*3p°4s°3d'%4p°.

[To ¢popmyse MOKHO BUIETh, UTO ATO 3JIEMEHT 4-ro nepuoaa (Mm. = 4), VII
rpynnsl (Ha MOCJHEIHEM JHEPreTHUYEeCKOM YPOBHE CeMb DJJIEKTPOHOB), p-

CEMENCTBA TJIaBHOM MOATPYIIIHI.



DnexTpoHHO-Tpaduueckoe n3o0pakeHnue aroma 6poma Oy1eT UMETh BU/I:

s ] d f

e 3 0 A

6 2 0 1 A A A o A o A

P R A e A

111l _

B HOpManbHOM cCOCTOAHUM y OpoMa OJMH HECHAapEHHBIN 3JEKTPOH,
II03TOMY €T0 BaJE€HTHOCTb OyaeT paBHa 1. IIpu morjaomeHun sHEprun cHayaia
pacmapuBarOTCi pP-3JEKTPOHBI, a 3aTe€M S-3JEeKTPOHBI Ha CBOOOJHBIE d-
opOuUTanU ATOrO K€ dHEPreTHUYECKOro ypoBHA U y OpomMa o0pasyrorcs TpH,
n4Th, CEMb OJMHOYHBIX, PACHapPEHHBIX BJIEKTPOHOB, U COOTBETCTBEHHO OH
MOJKET MPOSBIATH BAJEHTHOCTh B BO30YykaAeHHOM coctosHuu I1I, V, VII.

bpom — munuunvlii Hememann, €ro aTOM ropas3io Jerye NPUHUMAET OJUH
JJIIEKTPOH, MPEBPAIIAETCS B OTPUUATEIBHO 3apsKEHHBIW HOH Br ¢
KOH(UTypanueun 3MeKTPOHOB OMKalIero HHEPTHOro raza Kr, 4eM OTAAEeT CeMb
3JIEKTPOHOB, TMpeBpainasch B Br'’ ¢ xondurypamuein Ar. Bpom o6mamaer
3HAUUTETHHO 00JIe€ BHICOKOM AIIEKTPOOTPULIATETLHOCTHIO, YEM KaJIbIUH.

Tema 6. PacTBOpBI 3JIEKTPOJIMTOB
3agaua 1. CocraBbTe MOJIEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHbIE YpaBHEHUS
peakumii B3auMoJencTBug Mexay pactBopamu BaCl, u Na.SO,, Na,CO; nu H.SO,,
CH;COONa v HCI, Fe(OH); u HNO:.
[Ipu cocTaBieHUH HOHHO-MOJIEKYJISIPHBIX YPAaBHEHUH 3TH COCAMHEHUS 3alIUChIBAIOT
B MOJIEKYJISIpHOU (popMe, CHITbHBIE pAaCTBOPUMBIE 3JICKTPOIUTHI — B BUJIE HOHOB.
Jlnsa peakuyu:
BaCl; + Na;SO;s—BaS0O,|+ 2NaCl (MolleKyJIsIpHOE ypaBHEHUE),
P p H P
CUTIbH.OTI. CUNBH.I]L. CUTILH.IIL. CUTILH.IIL.
Ba’* + 2CI™ + 2Na* + SO/~ — BaSO,| + 2Na® + 2CI~ (10IHOE MOHHO-
MOJICKYJISIPHOE YpaBHEHUE),
Ba’" + SO/~ — BaSO,| (coKpaleHHOe HOHHO-MOJIEKYJISPHOE YPABHEHHE).
Peakiuss BO3MOXHA, TaK Kak OHAa COIMpPOBOXIAeTCs 00pa3oBaHHEM
TPYJIHOPACTBOPUMOTO coenunenus BaSO,.
Na,CO; + HSO; — Na>SO, + H>O + COQT
p p p crab.sn. 2as
CUNbH.ONI.  CUNbH.DJL. CULLH.I].



2Na" + CO5™+ 2H" + SO7~— 2Na" + SO/~ + H,O + CO»t
2[‘[+ + C032_—> HzO + COQT
Peakrust mpoTekaeT, Tak Kak COMPOBOKIAACTCSI 00pa30BaHUEM 2dA3000PA3HO20

coeounenusi CO, u crnabozo anekmporuma H>O .
CH;COONa + HCl — CH;COOH + NaCl,

p p bp p
CUTbH.IN.  CUNbH.OL. CAA0.91. CUTbH.IIL.

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

CH;COO™+ H" — CH;COOH.

B pesynbTate 3T0# peakiuu obpasyercs ciaadbiit anektpoaut CH;COOH.

FQ(OI‘[)3 + 3HN03 S FQ(N03)3 + 3H20

H p p cnab.o1.

CNa0.971. CUNbH.IJ. CUTbH.IIL.

Fe(OH);+ 3H' + 3NO;~ S Fe’" + 3NO;™+ 3H.O

Fe(OH)3+ 3H'S Fe' + 3H-0.

Peakuust oOpatuma, Tak Kak CpeAu UCXOJHBIX BEIIECTB U CPEIU MPOTYKTOB
peaKIuu eCTh clladble JIEKTPOJIUTHI.

3agaua 2. Briumcnure pH pacTBOopa THUIPOKCHUAA KaldblHs C MOJSIPHOU
koHueHTparnueit 0,005 moinb/n, cunrtas nuccounaruto Ca(OH), moaHOMN.

Pemenne. pH = — [g [H']. TuapoKcu Kaublus Ipy JUCCOMAIIMN 00pa3yeT
MOHBI KaIblus U Tuapokcua-uonsl: Ca(OH), S Ca’* + 20H™. KoHLEHTpalys HOHOB
OH cBsi3aHa ¢ KOHIlEHTpanuei noHoB H' HOHHBIM mpou3BeacHueM Boasl: [H'] -
[OHT = 107. Otcroma [H'] = 107*/[OH].

N3 ypaBHEeHUs IUCCOUMALIMU  CIIEYET, YTO

[OH7T =2 [Ca(OH);] =2 - 0,005 = 0,01 mob/1.
[H]=107%0,01 = 10" mons/m; pH=-1Ig 107" =12,

Tema 10. JjieKTpoAHBIC MOTEHIUAJBI U TAJIbBAHNYECKHE IJIeMEHTbI

3apava. ['anbBaHWMYECKUN 3JIEMEHT COCTOMT M3 XPOMOBOI'O M OJIOBSIHHOTO
AJIEKTPOJAOB B pacTBopax HX HUTpaToB. (CoOCTaBbTE CXEMYy TajlbBaHUYECKOIO
AJIeMEeHTa, HANUIIMTE YPABHEHMS AJIEKTPOJHBIX IMPOIECCOB U TOKOOOpasyroien

C C
Cr3+ Sl‘l2+

peakiuu. Beruncniure DJIC: a) mpu cTaHIApPTHBIX YCIOBHSIX ( = =1
C.a3+ C_ 2
MOJIb/JT); 0) MPY KOHLIEHTPAIUAX cro_ e =0,01 MOJIB/I.

Pemenue. [Ipu cxeMaTnyecKoM 3alKcH rajJbBaHUUYECKOrO 3JIEMEHTA TPaHULIA
paszena MEXIy METalUIOM W PacTBOPOM 0003HAYAETCS BEPTUKAIBHOW YEpPTOM,
IrPaHULA MEXAY pPAaCTBOPAMH JJIEKTPOIMTOB — JBOWHOW BEPTUKAIBHOM YEPTOM.
AHOJ 3aIIMCBHIBAETCS CIICBA.

CpaBHuM CTaH/IApTHBIC AJIEKTPOIHBIC MTOTEHIUAIIBI METAJIOB:



0 0
cr’t/er’=— 0,74 B, sn**/sn’= — (0,14 B. Xpom, kak Gojiee aKTUBHBII MeTall,

SABIISIETCS AHOJIOM, a OJIOBO — KaTOJIOM.
3anuiuieM cXeMy rajJbBaHUYECKOTO DJIEMEHTA:
(-) Cr | Cr(NOy); || Sn(NO;); | Sn (+)
WM (-) Cr| Cr** || Sn** | Sn (+);
3IIEKTPOHBIE IIPOLIECCHI:
anogueii: Cr’— 3e” — Cr'* (upouecc oKucaeHus), X2
KarofHeli: Sn’* +2e” — Sn’ (upouecc BOCCTaHOBIEHHMS), X 3
ypaBHEHHE TOKOOOPA3yIOLIEN PEAKIINU:
2Cr°+3Sn*" — 2Cr* + 380",
Breruucnum snextpoasmkyuryto cuiy (3C):

a) crangaptayro JOJIC ‘50, To ectb OJIC nnemeHTa IpU CTAHIAPTHBIX
YCIIOBHSIX, KOT/Ia KOHIIEHTPAallMM MOHOB METajula paBHbI | MOJIB/JI, pacCuuTaeM 1o
YPaBHEHHUIO:

0 0
E E

EO = E()Kamoda - anﬂoda = Sn2+/sn0_ Cr3+/cr0 )

E0=_0,14 — (- 0,74) = 0,60 B;

0) B YCIOBHMAX OTJIMYHBIX OT CTaHJAPTHBIX CHaYajla pPacCYUTaeM IO
ypaBHeHUIO0 HepHCTa OTaenbHBIE 3IEKTPOIHBIE TOTEHINAIbl METAIOB:

(),0591 c
Bgprysno_ Eqpejsn . 2 : o
0,059 0,059
Egrsoo 0144 2 1g107=—014+ 2 -(2)=—020B:
. (),0591
ECr3+/CrO: E_ s 0 .3 B

b

0,059 0,059

E_ ..
crtie’=—-0,74+ 3 [gl0?=-0,74+ 3 -(-2)=-0,78B;
a 3ateM mo ¢opmyne BbruucauM IJIC, yduThIBasg, 4TO OJOBO OCTAJIOCh

KaToOAO0M, a IMHK — aHOJOM:
E = ESn2+/Sn0_ ECr3+/Cr0 +
€= _0,20-(~0,78) = 0,58 B.

7.2.3 IlpumepHbIi epeyeHb 3aJaHNH /151 pellleHUus] MPUKJIATHBIX 32124
Tema 12. Koppo3us u 3a10MTa MeTAJINYECKUX KOHCTPYKINH

3anaua 2. M3znenue u3 xkene3a ¢ NPUMECHIO HUKES HAXOJIUTCS BO BIAXKHOU
cpene, CoAepKalle yriIeKUCIbIi ra3. Y KaXuTe, 10 KAKOMY MEXAHU3MY ITPOTEKAeT



KOPPO3UOHHBIN MPOIECC, U HAMUIIKUTE €r0 YPABHCHUA.

Pemenue. YTieKuciblid ra3 B3aMMOJICUCTBYET ¢ BOJOW M o0Opa3yeT cinabyro
yroyibHy10 kuciory CO,+ H.O 5 H,CO; kotopas ITUCCONHMUPYET M0 yPaBHEHHUIO
H>CO; 5 H" + HCO;™. TakuM 00pa3oM, pacTBOp, B KOTOPOM HAXOIMTCS U3JCIIHeE,
OyJeT TPOBOJIUTH AJICKTPUICCKUN TOK, U OKHCIIUTEJIEM B HEM SIBIISFOTCS KATHOHBI
H'. Koppo3susl, clieIoBaTeIbHO, POTEKAET T10 SJCKTPOXUMUUIESCKOMY MEXaHU3MY.

3anuiemM cxeMy BO3HHKIIIETO KOPPO3MOHHOTO AJIEMEHTA!

Fe | H", HCO; | Ni

E°
Keneso Fe 6onee aktuBHbIN MeTamn ( Fe’'/Fe’= — (.44 B) ueM HUKEIb, OHO
. EO 2+ -0
SIBJISICTCS aHOoJIoM, a Ni — katoaom ( NiT'/Nir= —(,25 B).
Cxema 2JEeKTPOXUMHUYECKONH KOPPO3UH XKelle3a ¢ MPUMECHI0 HUKENS B BOJE,

COJIepKaIEH YTIIEKUCIBIN Ta3, IPEICTABIIEHA HA CXEME.

H
HCOs \ \
F\2+ /‘F‘sz Fe?t H*

e e € T

N1

D Fe

Cxema 3IeKTPOXUMUYECKON KOPPO3UH KeJe3a B KUCIION CpeJie

Ha mnoBepxHoctu xene3a  (aHOAa) NPOUCXOIUT TIPOIECC OKHUCIICHHUS.
VpasHenue anogHOro npouecca (anox Fe'): Fe' — Fe’™ + 2e”.

JKeneso B Bue HOHOB Fe’ EPEXOIUT B PACTBOP, & SJIEKTPOHEI IEPETEKAIOT Ha
HUKeNb. [[OBEpXHOCTh HHUKENS 3apsKaeTcsi OTPULATENIbHO, K HEW W3 pacTBopa
NOJAXOAAT KaTUOHBI BOJAOPO/1a, IPUHUMAIOT AIEKTPOHBI U BOCCTAHABIIMBAOTCS.

VpaBHenue karogHoro npouecca (karox Ni’):  2H™ + 2e”— H..

7.2.4 IlpumepHbIii IepevyeHb BONIPOCOB /JIsl MOATOTOBKHU K 3a4eTy

He npenycMoTpeHo y4eOHBIM MJIaHOM

7.2.5 IlpuMepHBbIii IepeYyeHb 3aJaHNH U1 PellleHUus] NPUKIAJAHBIX 32124

Cmpoenue geuwyecmea u peakyuoHHAasA CHOCOOHOCMb 6eUieCme

OcCHOBHBIE KJacChl HEOPraHUYECKHX COEAMHEHHI: OKCUAbl (KHCIOTHBIE,
OCHOBHbIE, aM(}OTEpHbIE), THUIPOKCUABl (KHUCIOTBI, OCHOBaHHS, amM(pOTEpHbIE
TUAPOKCUIIBI),  coiM. [IpuHIUI KHUCIOTHO-OCHOBHOrO B3aumoaeictBus. Coinu

KHCJIBIC, CPCAHUC, OCHOBHBIC.



OO0mme KBaHTOBO-MEXaHUYECKHE TPEACTABICHHUS O CTPOCHHE aToMma:
BOJIHOBAsI TMPUPOJIa MUKPOYACTHI] U IJICKTPOHOB, AJIEKTPOHHBIE O0JIaKa, aTOMHBIE
opbOurtanu, saapo aroma. YpaBHeHue Illpeaunrepa. KBanToBbBIE umMcla Kak
XapaKTEpPUCTHKA COCTOSIHUSL DJJIEKTPOHOB B aTOME: [IJIaBHOE, OpOUTaIbHOE,
MarHuTHOE, CIHUHOBOE. Tumbl aTOMHBIX opOutanei. [IpuHIUIBI pacnpenencHue
ANEKTPOHOB B arome. llocinegoBaTebHOCTh 3aMOIHEHUS aTOMHBIX OpOUTalleld B
cooTBETCTBMHM € UX sHepruei. [Ipasuno Kneukosckoro. [Tpunnun [Taynu u npaBuio
I'yana. DnexTpoHHbIE KOH(UTYpaIlid aTOMOB U HOHOB.

[lepuomnueckui 3axkon .M. MenneneeBa. Ilepuognueckas cucrema JI.U.
MenneneeBa Kak ecTecTBeHHas Kjaccudukamus 3i1eMeHToB. CTpykTypa
IIEPUOJIUUECKOM CUCTEMBL: NEPUOA, PAA, rpynna u noxarpymma. llepmoauyHocTts
V3MEHEHUE CBOMCTB 3JIEMEHTOB B IMpeleNiaX MNEPUOAOB U TJIABHBIX IOATIPYIII.
DHeprus OHU3AINHU, CPOACTBO K AIEKTPOHY, ANEKTPOOTPULIATEIBHOCTE. I3MeHeHue
KUCJIOTHO-OCHOBHBIX W OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEUHECHUM.

MexanusMm 00pa3oBaHus KOBAJICHTHOW CBs3M. OOMEHHBIH ¥ JOHOPHO-
AKLENITOPHBIA MEXaHU3M 00pa30BaHUs KOBAaJEHTHOU cBsi3U. CBOMCTBA KOBAJIEHTHOM
cBsi3u. CurmMa- W TU-CBSI3U, HANPABICHHOCTh W SHEPrus CBsi3u. [ ulOpuauzarus
aTOMHBIX OpOWTalIel, TeOMeTpUYecKasi CTpyKTypa Mojekyid. KoBalieHTHas CBs3b
nossipHass ¥ HenojspHad. [lomspHocTte Monekyn. HMonnasa cBsa3e. CrpoeHue
COCJIMHEHUW C MOHHBIM TUIIOM CBSI3U. BAJICHTHOCTH 3JIEMEHTOB B HOPMaJIbHOM H
BO30Y>KJICHHOM COCTOSIHMSIX: CTEIIEHb OKHUCIJICHHUS U 3apsJ]l aTOMOB B COEIMHEHUSX.
OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE TIPOLIECChl. OKHCIHUTENH, BOCCTAHOBHUTEIH.
Crenenb okucieHusi. OmnpenesieHHne OKUCIUTEIbHO-BOCCTAHOBUTENBHON POJIU
COCIMHEHUsI TIO CTETEHM OKHUCICHHUsS aToMoB. PaccranoBka kod(hduimeHToB B
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX METOJOM JIEKTPOHHOrO OaaHca.

Xumuueckana mepmooOuHAMUKA U XUMUYECKAA KUHEMUKA

OCHOBHBIE TEPMOJMHAMHYECKHE TIOHATHUS: CHUCTEMa, TOMOTEHHAas W
TETEPOTrCHHAs] CHUCTEMa, W30JMPOBAHHAs 3aKPBITasi CUCTEMA, CUCTEMa OTKpbBITas,
napaMeTpbl COCTOSIHUSI CUCTEMBbI, TepMOJMHAMUYECKHe (QyHKIMU. BHyTpeHHss
SHEprusi W HHTa’bnud. TemnoBorl »ddexkr peakuuu. DHAOTEPMUUECKUE U
AK30TEPMUYECKHUE TPOLECCHl. 3aKOH ['ecca W CIEeNCTBUS, BBITEKAKOLIME U3 HETO.
CrannapTHas SHTaNbIUS 0Opa30BaHUs CJIOKHOTO BellecTBa. TepMOXHUMHUYECKUE
ypaBHEHUS. DHTPOIUS U U300apHO-U30TepMUYECKUM TToTeHIan. HanpaBieHHOCTD
XxuMu4eckux npoueccos. I, Il Hauana TepMOIuHAMUKH.

Xumuyeckass KuHeThka. CKOpOCTh XMUMHUYECKHX peakuuil. OHeprus
aKTUBallMM. YpaBHEHHE AppeHuyca. 3aBUCUMOCTb CKOPOCTH pEaKkIuu OT
KOHIICHTPALIMM pEarupyrolux BEHIECTB W JIaBJICHUS. 3aKOH JEWCTBUS Macc.
Kunernueckue ypaBuenusa. KoHcTaHTa CKOpOCTH peakiuu.

Bimsinue temnepaTtypbl Ha CKOPOCTh XHUMHUYECKOM peakiuu, IpaBwio BaHT-



lodpda, temmeparypubiii kodbdunment. Brnusaue katanmzaTopa Ha CKOPOCTh
peakiuu. CylHOCTb KaTaiu3a.

[Ipoueccel  oOpatuMble U HeoOpaTHUMble. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xmmuueckoro pasHoBecus. Ilpunnmn Jle-llarense. BrnusiHue
TEMIEPATypbl, KOHLEHTPAllUM, JABJICHUS M KaTajau3aTopa Ha CMEUICHUE
paBHOBECHSL.

Pacmeopuwt. /lucnepcrovie cucmemol

OO6mras xapaktepucTuka pacTBOpoB. CrocoObl BBIPAKEHHUS KOHIICHTPAIIUU
pactBOpoB. MoJisipHasi, MOJIsUIbHAS KOHIIEHTpaLMs, MOJIApHasi, MaccoBas JIOJs,
MOJISIpHAsI KOHIIEHTpAaIUsl SKBUBAJICHTOB. JlaBiieHue mapa pacTBOpoB. 3akoH Payiis
JUIA  PAacTBOPOB HEJJIEKTPOJMUTOB. [lOHMKEHWME TeMmIeparypsl 3aMep3aHus U
MOBBLIIIICHUE TEMIIEpaTypbl KHUIIGHHS pacTBOpoB. Kpumockomus, 30yUIHOCKOIHSI.
OcmMmoc, ocMoTudeckoe nasienue. 3akoH Baut-I'odda.

Teopusi ANEKTPOJUTHUYECKOM JUCCOUMALMM  AppeHuyca. DIJIEKTPOJIUTHI
cuibHble U cnabpie. CTeneHb M KOHCTAHThI AUCCOIMALUU. DIEKTPOIUTHUYECKAsS
JUCCOIMALINS CUJIBHBIX U CJIA0BIX 3JIEKTPOJIUTOB: KUCJIOT, OCHOBaHUM, COJIEH B BOJIE.
Crynenuaras qucconuanvsi. MoHHbIe peakiuu. Y clioBUsI TEUEHUS peakiinii oOMeHa B
pacTBOpax dJIEKTPOJMUTOB. OIJIEKTPOIUTHYECKAs] JAuccouuanus Bonbl. MoHHOE
npowusBeaeHue Bojabl (Kw). Bonoponnsiii mokazarens pH kak Mepa KUCIOTHOCTH U
miesouHocTy cpenbl. pH kucior u ocHoBanuii. [lonsitue 06 nnankaropax. Okpacka
WHJIMKATOPOB B Pa3IMYHBIX cpenax. ['maponus coseil. Conu ruipoiau3yrouuyecs mno
aQHHMOHY, IO KaTHUOHY, Herujapoiusyroiuecs conu. M3menenue pH cpeawl npu
ruapoiausze. BriusHue BHEMHUX (AKTOPOB HA CTENEHb IMOJHOTHI THAPOJIU3A.
bydepusbie cuctemsl.

IToBepxHOCTHBIE SBJICHHS U ajacopOmus. JlucrepcHble CHCTEMBI, HX
kiaccudukanus. Kommonaaeie CHCTEMBI. Y CTOMYMBOCTD JUCIIEPCHBIX CHCTEM.

Inekmpoxumuueckue cucnemol

DIJIEKTPOAHBIA TOTEHIMAJN, MEXaHW3M €ro BO3HUKHOBEHHUSA. Y PAaBHEHHUE
HepHcra. DnexkTpoXxuMu4ecKkuil psii HAanpsDKEHUNA METAIIIOB. THITBI DJIEKTPOIOB.

laneBanmyeckne dyeMeHTHl.  M3MepeHue  DIEKTPOABMKYILIEH  CHUJIBL.
[Tonspuzaumsi U TepeHanpsHKeHUE. XUMHYECKHME MCTOYHUKHM TOKAa: TEPBUYHBIC
rajJbBaHUYECKUE DJIEMEHTBI, aKKYMYJISITOPbI, TOIUIUBHBIC SJIEMEHTHI.

Kopposusa metraiuioB. Buabsl koppo3un. MexaHM3M 3JIEKTPOXHUMHUYECKON
KOppO3uH. 3alluTa METAUIOB OT KOPPO3UHU. MeTaINTNUEeCKUE MOKPHITHS.

Honumepot u onruzomepol

[Tonsitue o nonumepax u onueomepax. OpraHMYECKHME W HEOPTAaHUYECKHE
MoJuMeEpPbl. MeToIbl MOMYyYEHHS MOJIMMEPOB: MOJUMEPU3ALIUS, TTOTUKOHICHCAIIUA.
XUMHUYECKOE CTPOCHHUE U CBOMCTBA MOJIMMEPOB. JleCTpyKIHs TOJTUMEPOB.

buononumepsr: monvcaxapuibl, MOJTUU30IPEHBI, OCITKH.



Memoowvl xumuueckozo uccineo06anus eeuiecme

XuMudeckass UACHTH(PHUKAIUS BEIECTB. AHANUTHYECKUN curHai. OCHOBBI
KaYeCTBEHHOI'O0 M KOJIMYECTBEHHOro aHaiu3a. KauecTBEHHbIE pEaKIUU HAa HOHBI.
XuMHUYecKHe, PU3NKO-XUMUYECKUE U (PU3HMUECKUE METOIbI AaHAIIM3A.

7.2.6. MeToauka  BBICTABJICHUSI  OLECHKH IPH  IPOBEJACHHH
MPOMEKYTOYHOM aTTeCTANUMN

JIJis CTyIGHTOB QYHOT'O 00YYEHUS IK3aMEH MPOBOAUTCS 10 OUieTaM, Kax bl
U3 KOTOPBIX COJEPKHUT 2 TEOPETHYECKHX BOIpOCA M3 Pa3HbIX TEM H3YyUYEHHOTO
Matepuasa v 1 3agaun. [Ipy npaBUIIbHOM pPELICHUH 3aJa4H WU IPABUIIBHBIX OTBETAX
Ha 2 TEOPETUYECKUX BOIPOCA, CTYJACHTY CTABUTCS OLICHKA «YJOBIECTBOPUTEIILHO.
Eciu cTyaeHT NpaBHIBHO pelwi 3a7ady M NPaBWIBHO OTBETWJI Ha OJHMH W3
TEOPETUYECKUX BOIPOCOB, €My CTaBUTCA OLIEHKa «xopoumo». Ecau cryaeHT
IPABWJIBHO PEUIWII 33/1a4y U IPAaBUJIBHO OTBETHJI HA JBa TEOPETUYECKHUX BOIPOCA,
€My CTaBUTCS OLIEHKA «OTIMYHO.

"]l CTYIEHTOB 3204HOTO 0OYYEeHHs DK3aMEH IIPOBOJMTCS O TECT-OUIIETAM,
KQKJIBIA U3 KOTOPBIX colepkuT 10 Bormpocos u 3amavy. Kaxxaplil NpaBUiIbHbBINA OTBET
Ha BONPOC B TecTe oleHuBaeTcs | Oamiom, 3amava oueHuBaercs B 10 Oasios.
MakcuManbHOE KOJIMUYEeCTBO HAaOpaHHBIX 0amioB — 20.

1. Ouenka «HeynoBIeTBOPUTETBHO» CTABUTCS B Ciy4yae, €CJIH CTYIEHT
HaOpay MeHee 6 0aloB.

2. OueHka «Y IOBJIETBOPUTEIBLHO» CTABUTCS B Cllydae, €CM CTYJEHT Habpai
ot 6 1o 10 GayuioB

3. OteHka «XO0poIo» CTaBUTCA B CiIy4ae, eciu CTyneHT Hadpan ot 11 mo 15
0asioB.

4. Ouenka «OTINYHOY» CTABUTCA, €CIIU CTYJeHT Habpai ot 16 mo 20 Gamios

7.2.7 IlacnopT OLIEHOYHBIX MaTEPHATIOB

Kon
No KoHTposiu | HaumenoBanu
I /IT KoHTponupyemsbie pa3aensl (TEMbI) JUCIUTUTHHBI pyeMoi | € OLIEHOYHOTO
KOMIIETEH cpencTaa
100505
1 CrpoeHne BelecTBa U PEakIoOHHAs CIIOCOOHOCTH BEIIECTB VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3aluTa
pedepara.

2 OCHOBBI XUMHUYECKOH TEPMOJIMHAMUKY U KHHETHUKU VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3aIuTa
pedepara.....




3 PactBopsI. JlucriepCHBIE CHCTEMBI VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3amuTa

pedepara.

4 DNEKTPOXUMHUUECKUE TPOLIECCHI VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3amura

pedepara.

5 TonarMepsl U OJTUrOMeEpbI VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3aluTa

pedepara.

6 XuMuueckas uaeHTHOUKALHS VK-1, Tecr,

OIIK-3 KOHTPOJIbHAS
pabora,
3almuTa

pedepara.

7.3. MeToanueckue MaTepHAJIbl, ONpedeJAKINNEe  NPOUeIypPbl
OLICHMBAHUS 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeSAITEJIbHOCTH

TecTupoBanue oCcyIiecTBISIETCS, TUOO MPHU MTOMOIIHA KOMIBIOTEPHOM CHCTEMBI
TECTUPOBaHUS, OO C WCIOJB30BAHUEM BBIJJAHHBIX TECT-33JIaHU Ha OyMaKHOM
Hocutene. Bpemst tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISIETCSl MPOBEpPKA TeCTa
AK3aMEHATOPOM M BBICTABIISIETCS OLEHKA COTJIACHO METOAMKH BBICTABIICHUS OIIEHKHU
IpU IPOBEACHUU MTPOMEKYTOUHON aTTECTALNH.

Pemenne craHmapTHBIX 3a7ad OCYUIECTBISIETCS, JMOO MpU TOMOLIA
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JIUOO C UCIOIH30BaHUEM BBIIAHHBIX 33724
Ha OymakHoM Hocutene. Bpems pemenus 3amay 30 mMuH. 3aTeM OCYIECTBISETCS
NPOBEPKA PELICHMS 3aJad 3K3aMEHAaTOPOM M BBICTABISETCA OLIEHKA, COTJIACHO
METOJMKH BBICTABJICHHUSI OLIEHKHU MPU MPOBEICHUH MPOMEKYTOUHOM aTTECTALUU.

Pemenune mnpuKIagHBIX 3a7a4  OCYIIECTBISETCS, JUOO TMPU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, TUOO C UCTIOIH30BAHUEM BBIJIAHHBIX 33724
Ha OymakHoM Hocutene. Bpems pemenus 3amad 30 muH. 3aTeéM OCYIIECTBISETCS
MPOBEPKA PEIICHMS 3aJad 3K3aMEHATOPOM U BBICTABISETCA OILIEHKA, COTJIaCHO
METOJUKH BBICTABJICHUSI OLICHKHU MPU MPOBEICHUH MMPOMEKYTOUHOU aTTeCTaIUU.

8 YYEBHO METOANYECKOE N UTHOOPMAIIMOHHOE
OBECIHHEYEHMUME JIUCIUIIJINHDBI)
8.1 Ilepeyenp y4eOHOU JHUTEpaTypbl, HEOOXOAUMOM [JIsi OCBOEHMS
AUCUMILTHHBI
1. Koposun H.B. Obmias xumusi: y4e0. s CTy. yUYpekASHHUN BbICIIL. Tpod.

obpazoBanus / H. B.KopoBun. — 13-e uzn., nepepab. u non. — M. : U3naTenbckuit
neHTp «Akanemus», 2011. — 496 c.
2. I'muuka, Huxomait JleonnmoBuu. OOmast xumus [Tekct] : yued. mocodue :
nonymerno MO CCCP / I'muaka, Hukonai Jleonnnosuy ; mox pen. B. A. IlonkoBsa, A.




B. ba6koga. - 18-¢ u3x., nepepad. u gom. - M. : FOpaiit , 2012

3. Xumus [Tekct] : yuebHOE ocobue / BopoHek. roc. apXUTEeKTyp.-CTPOUT.
yH-T ; o o6mr. pen. I'. I'. Kpusneoii. - Boponex : [6. u.], 2013

4. Apremenko, A.W. Opranuueckas XuMusi: yueO. Jisl CTPOUT. CIiell. BYy30B /
A.N. Apremenko.- 5-e u3g., ucap. — M.: Beicmas mkoia, 2002. — 559 c.

8.2 IlepeuyeHr UHGPOPMALMOHHBIX TEXHOJOTWH, HCHOJb3yeMbIX MPH
OCYIIIECTBJIEHUN O00pPa30BaTeJILHOIO TMpolecca MO0 JAUCHUILUIAHE, BKJIOYas
nepevyeHb  JHIEH3MOHHOr0  NPOrPpaMMHOIO  olecredyeHUsl, PpecypcoB
HH(POPMALNMOHHO-TEJIEKOMMYHHUKAINIMOHHOI ceTu «HTepHET», COBpeMeHHBbIX
npogeccCHOHAIBbHBIX 023 JaAHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:

1. P7-Oduc.Ilpodeccronanbusiii ([leckTonHas Bepcus);

- Astra Linux Common Edition TY 5011-001-88328866-2008 Bepcun 2.12.

2. Windows Pro Dev UpLic A Each Academic Non-Specific Professional;

- Office Std Dev SL A Each Academic Non-Specific Standard,

- Windows Server Std Core 16 SL A Each Academic Non-Specific Standard.

3. CIIC KoncynsranT bromkerneie opranuzamuu: Bepcus  Ilpod
CHEIUATbHBINA BBITYCK.

4. Microsoft Win Pro 10 32-bit/64-bit Russian Russia Only USB <FQC-

09118>.

5. Dnexrponnas o6uonuoreka BI'TY https://bibl.cchgeu.ru/catalog/

6. DnekTpoHHO-OMOMMoTeyHas cuctema "Jlanp" https://e.lanbook.com/

7. Koncynbrantllmtoc https://www.consultant.ru/

8. 'OCT Okcnept — enunas 6aza [OCTo PO https://gostexpert.ru/

9. DnextponHo-6ubMMOoTEeYHas cucrema IPR SMART
https://www.iprbookshop.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS 115
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOILIECCA
Yueono-nabopamopnoe ooopyoosanue

1. Y4yeOHo-1a00paTOpHbIA KOMIUIEKC « XUMHUs»  -aya. 6421

2. Monomep H-160 - ayn. 6421

3. Jlabopatopusiii pH-metp JIITY-01 -ayn. 6421
4. llIkad ¢ BBITSODKHOM BEHTHIISAIIHCH -ayn. 6421
5. JJabopaTopHas XuMu4eckas ocyaa -ayn. 6421
6. AKBaIMCTUILIATOP - ayn. 6422

Texnuueckue cpedcmea 00yuenus
1. HoytOyk - otTaen opraHuzanuu U o0ecredeHus: yueOHoro npouecca
MeauanpoeKkTop nporpaMm - OTJEe] OPraHu3aluy U 00ecreyeHus: yueOHoro
npolecca.


https://www.iprbookshop.ru/
https://gostexpert.ru/

10. METOJIMYECKUE YKA3AHUS 1JIS1 OBYUAIOLIUXCS 1O
OCBOEHUIO JJUCHUTLIMHBI (MOYJIS)
HO JUCIHHUIIIINHEC ((XI/IMI/IH» YUTAKTCA JICKIOHUH, HpOBOI[?ITCH Ha60paTOpHI>IC

paboTHL.

OcCHOBOM M3y4YeHHS TUCIUILTAHBI SBJISIOTCS JIEKIIMH, Ha KOTOPBIX U3JIaraloTcs
HanboJiee CyIIECTBEHHBIE W TPYIHBIC BOMPOCH], a TAaK)KE BOIMPOCHI, HE HAIIC/IINE
OTpaXKEHUS B yUEOHOM TuTeparype.

JlabopaTopHble pabOThl BBIMOJHAIOTCS Ha JabOpaTOpHOM OOOpPYAOBaHUMU B
COOTBETCTBUH C METOAMKAMM, IPUBEACHHBIMU B YKa3aHHUAX K BBITOJHEHHIO paloT.

By yueOHbIX 3aHATHIA

ILGSITGJILHOCTB CTYyACHTa

Jlexuus

Hanucanue KOHCIIEKTa JeKIHA: Kparko, CXE€MaTH4HO,
MOCJIEI0BATENbHO (PUKCHUPOBATh OCHOBHBIE TOJOXEHHS, BBIBOJBI,
(GopMyIMpOBKH, 000OIIECHHS; TOMEYaTh BaXKHbIE MBICIIH, BBIIEIAThH
KJIFOYEBBIC CJIOBA, TEpMHUHBI. [IpoBepka TEpMHHOB, TNOHATHH C
HOMOIIBIO SHIMKIIOTICUH, ciioBapeii, CIPAaBOYHHUKOB c
BBITTMCHIBAHUEM TOJKOBaHMM B TeTpaab. OO003HAUeHHE BOIPOCOB,
TEPMUHOB, MaTepuana, KOTOpbIE BBI3BIBAIOT TPYAHOCTH, IOHMCK
OTBETOB B PEKOMEHIYEMOH JnTeparype. Eciim caMOCTOSTENBHO HE
ynaetrcs pa3odpaTbcs B Marepuaine, HeoOXoquMo chopMyIupoBaTh
BONPOC U 3aJaTh NPENOAABATENI0 Ha JIEKUUU WM Ha IPAaKTHYECKOM
3aHATHUH.

JlabopaTopHas pabota

JlaGopaTopHble  paOOTBI  TMO3BOJSIOT  HAYYUTHCS  MPUMEHSTH
TEOPETUYECKHE 3HAHHS, TMOJTY4YCHHbIE HA JICKIUH TpPU PEIICHUU
KOHKPETHBIX 3amad. YToObl Hambonee paroHAIBHO U TIOJHO
UCTIONB30BaTh BCE BO3MOXKHOCTH JTAOOPATOPHBIX ISl MOATOTOBKH K
HUM HEOOXOJIMMO: CIIEeIyeT pa300paTh JICKIHIO IO COOTBETCTBYIOMICH
TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3lielioM Y4YeOHHKa,
npopaboTaTh JOMOJHUTENbHYIO JIUTEPATypy M UCTOYHHUKH, PEIIUTH
3aJ1a4¥l ¥ BBIIOJHUTH JIPYTHE MUCbMEHHBIC 3a/1aHus.

CamocrosTenpHas pa60Ta

CamocTtosTenbHass paboTa CTYIEHTOB CHOCOOCTBYeT TiIyOOKOMY
yCBOEHHMsSI ~ y4eOHOro  MaTepuajia W DPa3BUTHIO  HAaBBIKOB
camooOpazoBanus.  CamocrosiTenbHas  paboTa  mpeamnojaraer
CJIEYIOIINE COCTABIISAIOLIUE!

- paboTa ¢ TekcTaMu: y4eOHUKaMHU, CIIPAaBOYHUKAMU, TIOTIOJTHUTEIHLHOM
JUTEPATYPOiA, a TAKXKe MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBITIOJIHEHUE JIOMAIIIHUX 33/IaHUN U pacyeToB;

- paboTa HaJ TEMaMHM JUIsl CAMOCTOATEIBHOIO N3YUECHHUS;

- yuacTHe B paboTe CTyIeHUECKMX HayYHbIX KOH(PEpEHIIUH, OTMMITHA;
- MOJITOTOBKA K MPOMEKYTOUYHOM aTTECTAIMH.

IloxroroBka k
IIPOMEKYTOUHON
aTTeCTalluU

['OTOBUTHCS K TPOMEKYTOUHOM aTTECTAIIUU CIIEyET CHCTEMaTHYECKH,
B TCEYCHHEC BCCTO CEMECTpaA. NHTencuBHas IIOATrOTOBKAa JOOJIXKHa
HAYaThCAd HE TO3/HEe, YeM 3a MECSI-TONTOpa A0 MPOMEKYTOUHON
arrecranuu. J[aHHbIE TIEpe] 3a4ETOM C OLICHKOMW, 3a4€TOM C OLIEHKOH
Tpu 1HS S(QeKTUBHEE BCETrO HCIIOJIB30BaTh MJii TMOBTOPEHUS U
CHUCTeMAaTHU3allKi MaTepuaa.




