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1. HEJIA U 3AJIAYU JTUCHUTTJIMHBI
1.1. Heau A CHUMIAHBI
CdopmupoBaTh y CTyIeHTa MOJHYIO CHCTEMY MpEICTaBIIeHUd 00 oOmumx

KAYECTBEHHBIX M KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSAX NPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUN B PA3INYHBIX (PU3UKO-XUMUYECKHX CHCTEMaX, OIUPAasCh IpU
3TOM Ha (pyHJaMEHTAJIbHbIE MOJOXKEHUS (PU3UKU U XUMUU.

1.2. 3amaun ocBOEHHS TUCHUILIHHBI

3aJI0)KUTh OCHOBBI IS TTOHUMAaHUS XHMHYECKHX IIPOIIECCOB MPEBpPAIICHUS
BEIIIECTB, KOTOpbIE OYAyT CHOCOOCTBOBATh IPUHSATHIO TPAMOTHBIX, HAYYHO
000CHOBAaHHBIX MPOQPECCHOHAIBHBIX pEHICHUH B  00OJACTH  CTPOUTEIHHOU
TEXHOJIOTHMHM, a TaK)Ke CIIOCOOCTBOBATh BHEIPEHHUIO JOCTIIKEHUH XUMHH TIPH
pEIICHUH ITHX MPOOJIEM.

[TpuBUTH HABBIKK OCMBICIICHHOTO PEIICHUS KOHKPETHBIX XMMHUYCCKUX 3ajad,
HAy4YUTh HAXOJUTh OINTHMAJbHBIC PEIICHHS MPO(PECCHOHAIBHBIX 3aJ1ad, B TOM
YHUCJIe C UCITOIb30BAaHUEM 3aKOHOB XUMHH, XUMHYECKHX ITPOIIECCOB U BEIIECTB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Jlucoumiraa «XUMHS» OTHOCHUTCS K AUCHHMIUIMHAM 0a30BOM dYacTH OJIOKa
bl.

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUMSI 110
JUCHUAIIJIMHE
[Iponecc u3yueHusl TUCHMILUIMHBI «XHUMHUS» HaMpaBjieH Ha (OpMUpPOBaHHE
CIEAYIONTUX KOMITETCHITUH:
OK-8 - crtocoOHOCTBIO paboTaTh CAMOCTOSITETLHO
OK-10 - crtocoOHOCTRIO K TO3HABATEIBHOM AEATEILHOCTH

Pe3ynbTaThl 00yueHHs, XapaKTepHU3yHOIne

Komnerennus
chopMHpPOBAHHOCTH KOMIIETEHUINH

OK-8 3HaTh: OCHOBBI XMUMHUHM M  XUMHUYECKHE MPOLIECCHI
COBPEMEHHOM TEXHOJIOTUH MPOU3BOCTBA.

YMeTh: NPpUMCHATH ITIOJIYUYCHHBIC 3HAaHUSA II0 XHUMHUH IIPU
N3YYCHUUN JPYI'UX JUCHUWILJINH.

BrnaneTs: cCoBpeMEHHON HAYYHOU anmapaTypomu.

OK-10 3HaTh: MPAKTUYECKUE MOCIEICTBUS BO3MOKHBIX PELICHUI
3a]JauH.

YMeTb: oTIInYaTh PakThl OT MHEHHUM, UHTEPIPETALIUA, OLIEHOK
U T.JI. B PACCY>KJICHUSAX APYTUX YUYACTHUKOB JIESITEIbHOCTH.

BJ'IaI[eTBI CIIOCOOHOCTBIO K IMO3HABATEIbHOM JACATCIBbHOCTH.

4. OFBEM JUCHUIIJINHBI
OO6mr1ast TpyI0EMKOCTh TUCIUTUTUHBI « XUMHSD) COCTABIISIET S 3.€.
Pacnipenenenue Tpy10€MKOCTH JUCIUILIMHBI 110 BUJAM 3aHITUN




ouyHasi gopma o0yueHust

Bcero | Cemectpsl

Bue yue6HO# paboTh

4acoB 1
AyauTopHbIe 3aHATHS (BCEro) 54 54
B Tom uncie:
Jlekunn 18 18
JlabopaTopusie pabotsl (JIP) 36 36
CamocTosiTtesibHasi paboTa 99 99
Yachl Ha KOHTPOJIb 27 27
Bubl npoMeXyTOYHOM aTTECTAIMM - SK3aMEH + +
OO01mast TPy 10€MKOCTb:
aKaJeMHUYECKHUE YaChl 180 180
3a4.€]1. S S

3a04Has popma 00yueHus

Bcero | Cemectpsl

Buer yue6HO# paboTh

4acoB 2
AyauTopHbIe 3aHATHS (BCEro) 14 14
B ToMm uncie:
Jlexun 4 4
JlaGoparopusie pabotsl (JIP) 10 10
CamocTosiTesibHasi paboTa 157 157
Yachl Ha KOHTPOJIb 9 9
Bubl npoMeXyTOYHOM aTTECTAIMM - SK3aMEH + +
OO6mmas TPy 10€MKOCTb:
aKaJeMHUYECKHE Yachl 180 180
3a4.e]. S S

5. COAEP’) KAHUE JUCHUIITIMHbI MO YJISA)
5.1 Copep:xanme pa3aejioB IUCHMIUIMHBI W pacrnpejaesieHue
TPYA0EMKOCTH 10 BUIAM 3aHATHIA
ouyHasi gopma o0yueHust

Ne JIa6. Bcero
HanmMenoBaHue TeMbl Copnepikxanue paszena Jlexn CPC ’
/1 3aH. qac

1 |Crpoenue BemectBa U |KBaHTOBO-MEXaHUUYECKHE IPEACTABICHHUS O CTPOCHUU
peakuMoHHas aToMma. /IBoWCTBeHHas NpHpOAa 3NIEKTPOHA. ATOMHas
CHOCOOHOCTD BEILIECTB opburans. KBanrossie uncna. [IpuHnunm MUHIMAaNEHOM
sHepruu. [IpaBuno Kneuxosckoro. Ilpunmun 3ampera
[Nayu. [IpaBuio I'ynpa. DNEeKTpOHHbBIE
KOH(HUTYpalMaTOMOB U HOHOB.

HepnonnquKHﬁ 3aKOH M IIepHOoJHYEcKas CHCTEMa 4 6 16 26
a7eMeHTOB. [lepuoauueckue CBOMCTBA 3JEMEHTOB.
Pagnycel atomoB. Dueprus uonusauuu. CpoacTBO K
SJICKTPOHY. DNeKTPOOTPULIATEIHHOCTD.
Ilepuoanueckoe HU3MEHEHHE KHUCIOTHO-OCHOBHBIX H
OKHCJIUTEIbHO-BOCCTAHOBUTEIbLHBIX CBOMCTB BEIIECTB.

Xumunueckast cBsi3b. KoBajgeHTHas CBs3b. Meron




BAJICHTHBIX CBsI3€H. OOMEeHHBIH U
JOHOPHO-AaKIENTOPHBIH ~ MeXaHW3M  00pa3oBaHUS
KOBQJICHTHOH  CBA3M. [ MOpuam3amust  aTOMHBIX
JJIEKTPOHHBIX OpOHTalel, TeOMEeTpHIecKasl CTPYKTypa
Monekyn. IonHas cBs3b. Merammmdeckas CBSI3b.
Bopoponnas cBs3b.

CBoifcTBa M PpEaKIMOHHAS CIOCOOHOCTh BEILECTB,
COCTAaBJISAIOLINX OCHOBY CTPOMTEJIBHBIX MAaTEPUAJIOB.

n

OCHOBBI XUMHYCECKOMN
TEPMOJIUHAMUKA
KMHETUKH

Xumuueckas TepMoauHaMuKa. OCHOBHBIE TOHSATHS
XUMUYECKOH TepMoauHaMuku. IlapameTpst cocTosHus.
TepmoguHaMuueckne (GyHKIMN: BHYTPEHHSS SHEPIHs,
SHTANIBNUSI, SHTPONUS, H300apHO-M30TEPMUUECKUI
MOTEHIMAL Ileppoe um  BTOpPOE  Hadana
TEPMOJIUHAMUKHU.

DHepreTuka XHMHUYECKHUX IporeccoB. 3akoH ['ecca u
CJICICTBUS U3 HEr0. DHTAIBIINK 00pa30BaHUsL.
TepMOXHUMUYECKIE YPAaBHECHHS. Y CIIOBHS
CaMOIIPOM3BOJIBHOTO MPOTEKAHHS IPOLIECCOB B
M30JIMPOBAHHBIX U HEM30JIHMPOBAaHHBIX CHCTEMaX.

Xumunueckass kuHeTHKa. CKOpPOCTP  XMMHUYECKHX
peakmuii. IToHsATHE 00 aKTUBHBIX MOJICKYJAX, SHEPIHU
aKTUBALUM, AaKTHBMPOBAHHOM KOMIUIEKCE. YpaBHEHHUE
Appenuyca. 3aBUCHMOCTb CKOPOCTH pEaKIHMU OT
KOHIIEHTPAllUK ¥ TEeMIIepaTyphl. 3aKOH AEHCTBYIOIINX
Mmacc. Kunernueckue ypaBHEHHs i TOMOTEHHBIX H
rereporeHHelx mpoueccoB. Ilpasmmo Banr-T'odda.
Meronpl  peryimpoBaHus CKOPDOCTH  pEaKLMi.
Karamms. KaTtannzaTtopsl 1 KaTaIUTHIECKHE CHCTEMBL
Teopuu xaranusza. KonebaTenpHble peakIyuu.

Xumnueckoe papHoBecue. TepMoauHaMu4ecKkoe U
KUHETHYECKOE yCIOBHS COCTOSHUSI PABHOBECHSI.
Koncranra paBHoBecus. BiausHue uaMeHeHNs: BHEITHUX
YCIIOBUH HA MOJIOKEHUE XMMUYECKOTO PABHOBECHS.
IIpunnun Jle Illarense. @azoBoe paBHOBECHE.

3aKOHOMEPHOCTH XMMHYECKHX ITPOLIECCOB
COBPEMEHHBIX TEXHOJIOTUH IPOU3BOACTBA
CTPOHUTENILHBIX MaTEPHATIOB.

16

26

PacrBopsl. lucnepcHble
CHUCTEMBI

OO6mue mnpencraBIeHUs O pacTBopax. I 'mapaTHas
teopust pactBopoB J.M. MenneneeBa. CrocoObl
BBIPOXEHHS KOHLEHTPALMH pAacTBOPOB: MaccoBas,
MOJISIpHAS! 0TI, MOJISIpHAsl, MOJISUIbHAS! KOHIIEHTPAIIHS,
MOJISIDHAsE KOHLIGHTpPALUs SKBMBAJIECHTOB. BrlpaxeHue
3aKOHA YKBUBAJIECHTOB JUIsl PACTBOPOB.

OO6uue cBoiicTBa pacTBOPOB: AaBJIECHHUE Mapa
pacTBOpPOB, KHIEHNE W KPUCTAJUIN3ALUS PACTBOPOB.
3akoH Paymns. Kpuockonus, 30ymmrockonus. OcMoc,
ocMoTHYecKoe AaBieHue. 3akoH Baut-T'odda.

PactBops! anekrponutos. Teopus 31eKTpOIUTHUECKON
quccounanuy  Appenuyca. CTeneHb U KOHCTaHTa
qucconuanuy. Peakiyu B pacTBOpax 3JIEKTPOIHTOB.
MonHble paBHOBECUS U UX CMELICHUE.

DJeKTponuTHYecKas Aucconuanyst Boxsl. MloHHOE

16

26




IIPOU3BEEHHUE BOIbl. BOonopoaHbIil oKa3aresnsb.
Mertons! onpenenenus pH. pH-unauxaropst. ['uaponus
coneif. Conu, TUAPONU3YIOIIHECS MO AaHHOHY, IO
KaTUOHY, Herupoausyomuecs conu. M3smenenue pH
cpensl npu ruapoinuse. bydepHsie cucremsl.

JlucriepcHbIe CHCTEMBI, UX KIaCCH(HUKAIHS, METOIBI
noJstyueHus. TepMoarHaAMUUECKas HEYCTOMUNBOCTD
reTepOreHHBIX AUCIEpCHBIX cucTeM. IloBepxHOCTHBIE
SIBJICHMS ¥ aficopOuus. Kommonansie pacTBopHI.
KuneTtndeckas u arperaTuBHasi yCTOW4UBOCTh
koJutouaHbIX cucteM. Koarymsamus. CenumeHTtanust.

CTpOHTeHLHLIe MaTtepuajbl KaK HCKYCCTBECHHBIC
JAUCIIEPCHBIC CUCTEMBI.

DIEeKTPOXUMHUUECKHE
HPOLIECCH

DIEeKTPOXUMHUYECKHE CHCTEMBI. DNEeKTPOIHBIN
MOTEHIIMAIL, MEXaHU3M ero BO3HUKHOBCHUSL.
VYpaBuenune HepHcta.  DnexkTpoXxumuyeckuil — psan
HanpsKeHUH MeTajuioB. THITbI 2J1EKTPOIOB.

INanbBaHMueckue 3JIEMEHTBI. N3mepenue
JJIEKTPOABIKYILEH CHJIBL. Tonsapuzanus u
nepeHanpsokeHne. XUMUYECKHe HCTOYHUKM —TOKa:
NIepPBUYHBIC rajabBaHUYECKUE DJIEMEHTHL,
AKKyMYJIATOPBI, TOIUIMBHBIC JJIEMEHTBL.

Koppozust meramuioB. Buael kopposuun. Mexanuzm
3JIEKTPOXUMHYECKOH KOppo3uu. 3amura MeTajuloB OT
Koppo3uu. Dnekrponus. Ilporneccel, mpoTekaromue npu
SJIEKTPOJIU3€  BOJAHBIX  PACTBOPOB  BJIEKTPOJIHUTOB.
3axonbl Papanes.

16

24

HOJII/IMepr U OJIUTOMEPDL

OneMeHThl  opraHmueckod xumuu. [loHsatne o
nonuMmepax M onuromepax. OpraHuueckue |
HEOpraHuyeckue  InoauMepbl.  Meroasl  cHHTE3a
MONUMEPOB:  MOJUMEpU3aLus,  MOJMKOHICHCAIHS.
XUMHYECKOE CTPOCHME U CBOMCTBAa IOJIMMEPOB.
Hectpykuus MOJIMMEPOB. buononumepsr:

MONUCaXapU/bl, TOTUU30NPEHBI, OEIKH.

CrpouTtenbHble MaTepHabl Ha OCHOBE
BBICOKOMOJICKYJISIDHBIX ~ coefuHeHuid. Ilpumenenue
TIOJIMMEPOB IIPU U3TOTOBJIICHHH OSTOHOB.

18

26

XuMuaeckas
naeHTHGUKAIHS

Xumuueckast HICHTH()HUKALUSL BEILECTB.
Anamutudyeckuid curHaja. OCHOBBI Ka4eCTBEHHOTO H
KOJIMYECTBEHHOTO aHann3a. KayecTBeHHbIE peakiiy Ha
HMOHEI. Xummueckrne, (OU3UKO-XUMHUYECKHE U
(dusnyecKre METO/bl aHalM3a M HX HCIOJb30BAHHE B
COBPEMEHHBIX CTPOUTEIIBHBIX TEXHOJIOTHSIX.

17

25

Htoro

18

36

99

153

3a04Hast popma 00y4eHUs

/i

CrpoeHue BelecTBa U
peaKOHHasT
CITOCOOHOCTD BEIIECTB

KBanTOBO-MeXaHHYECKUE NPEICTABICHUS O CTPOCHUH
aToma. JIBoWCTBeHHas MpHPOAA 3JIEKTPOHA. ATOMHas
opburans. KBanrossie uncna. [IpuHmunm MUHIMANEHOM
sHepruu. IIpasuno Kneuxosckoro. Ilpunnun 3ampera
[Nayu. [IpaBuiio I'ynpa. DNeKTpOHHbBIE
KOH(HUTYpallMaTOMOB U HOHOB.

Hepnonnqecmm 3aKOH U [IepUOAHUYCCKas CHUCTEMaA

Jlexiy

JIab.
3aH.

CPC

Bceero,
yac




a7eMeHTOB. [lepuoauueckue CBOMCTBAa 3JEMEHTOB.
Panuycer aromoB. Dueprust uonuzanuu. CpoJCcTBO K
3JIEKTPOHY. DIEeKTPOOTPULATETBHOCTb.
Ilepuoauueckoe H3MEHEHUE KHCIOTHO-OCHOBHBIX U
OKHCJIUTEIIPHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BEILIECTB.

Xumuueckas cBsa3b. KoBalleHTHast CBsI3b. MeToq
BaJICHTHBIX CBS3EH. OOMeHHBII u
JIOHOPHO-AKIETITOPHBIN MEXaHU3M oOpa3oBaHus
KOBAJIICHTHOW  CBsI3W. [ MOpHIm3amusi  aTOMHBIX
3JIEKTPOHHBIX OpOHTaNIel, TeOMeTpUYecKas CTPYKTypa
monekyin. Honnas cBs3p. Meramuueckas —CBS3b.
Bogpoponnas cBs3b.

CaoiicTBa u pCaKMOHHas1 CIIOCOOHOCTD BCIICCTB,
COCTaBJIIOIIMX OCHOBY CTPOUTCIIbHBIX MaTECPUAJIOB.

u

OCHOBEI XAMHYCCKOU
TEPMOANHAMUKHU
KHUHCTUKH

Xumuueckas TepMoAUHaMHKA. (OCHOBHBIE IOHATHS
XUMHUUYECKON TepMoanHamuku. [lapameTrpsl cocTosiHMS.
TepmoauHaMuueckne (GyHKIUN: BHYTPEHHSS SHEPIHs,
SHTANIBNUS, SHTPONUS, H300apHO-M30TEPMUUECKUI
MOTEHIUAL Ileppoe u  BTOpOE  Hadana
TEPMOANHAMUKH.

DHepreTuka XHMHUYECKHUX Iporecco. 3akoH ['ecca u
CJICICTBUS U3 HEr0. DHTAIBIINK 00pa30BaHUsL.
TepMOXHUMUYECKIE YPAaBHECHHS. Y CIIOBHS
CaMOTIPOU3BOJILHOTO MPOTEKAHUS MIPOIIECCOB B
HM30JIMPOBAHHBIX U HEU3OJIMPOBAHHBIX CUCTEMAX.

Xumunueckass kuHeTHKa. CKOpPOCTP  XMMHUYECKHX
peakuuil. IloHsATHE 00 AKTHBHBIX MOJICKYJIaX, SHEPTUH
AKTHUBAaLlUM, aKTHBHPOBAHHOM KOMIUIEKCE. YpaBHCHHUE
Appennyca. 3aBUCHMOCTb CKOPOCTH pEakIUud OT
KOHIICHTPAllUK ¥ TEeMIIepaTyphl. 3aKOH AeHCTBYIOIINX
Mmacc. Kunernueckue ypaBHEHHs Ui TOMOTEHHBIX H
rereporeHHelx mnpoueccoB. Ilpasmmo Banr-T'odda.
Meroasl  perynmpoBaHHS CKOPOCTH  pEaKIHii.
Karanu3s. Karanusatopbl U KaTalUTUYECKUE CHCTEMBI.
Teopuu xaranusza. KonebaTenpHble peakiyuy.

Xumnueckoe papHoBecue. TepMoauHaMu4eckoe 1
KMHETHYECKOE yCIOBUS COCTOSIHUSL pAaBHOBECUS.
KoncranTa paBHOBecHs. BiusHe n3MEeHEHNUs BHEITHUX
YCIIOBUH HA MOJIOKEHUE XMMUYECKOTO PABHOBECHS.
IIpunnun Jle Ilarense. @azoBoe paBHOBECHE.

3aKOHOMepHOCTH XUMHYCCKUX MPOLECCOB
COBPEMEHHBIX TEXHOJIOTUH MPON3BOACTBA
CTPOUTEIIBHBIX MAaTE€PUATIOB.
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PactBopsl. [lucnepcHble
CHCTEMBI

OOmme mnpexacTaBieHUs O pacTBopax. [ wuapartHas
teopust pactBopoB J[.M. MenneneeBa. CrocoObl
BBIPOXEHMS KOHLEHTPALMH pacTBOPOB: MaccoBasd,
MOJISIpHAS! 0TI, MOJISIpHAsl, MOJISUIbHAS! KOHIIEHTPAIHS,
MOJISIpHAsI KOHIIEHTPAIMS SKBHBAIEHTOB. BrIpaxkeHne
3aKOHA YKBHBAJIEHTOB JUISI PACTBOPOB.

OO6uue cBoiicTBa pacTBOPOB: AaBJICHHUE Mapa
PacTBOPOB, KUIIEHUE M KPUCTAIUIM3ALMSA PACTBOPOB.
3akoH Paymsa. Kprockonus, 30ymmmockonust. Ocmoc,

26

30




ocMoTHYecKoe naBienne. 3akoH Baut-T'odda.

PacTtBopsl 35ekTponuToB. Teopus 3J1eKTPOAUTUYECKON
muccounanuu  Appenuyca. CTeneHb W KOHCTaHTa
qucconuanuy. Peakiyu B pacTBOpax 3IIEKTPOJIHTOB.
VonHble paBHOBECHS U X CMEIICHHE.

OnexTponuTHdecKas AUccoruanys Bojsl. FloHHOE
IIPOU3BEEHNE BOIbl. BOonopoaHbIil moka3aresnsb.
Mertons! onpenenenus pH. pH-unauxaropst. ['uaponus
coneif. Conu, TUAPONU3YIONIHECS MO AaHHOHY, IO
KaTUOHY, HeruJpoausymomuecs conu. Msmenenue pH
cpenst ipu runpoinmse. bydepusie cucremsr.

JlucriepcHbIe CHCTEMBI, UX KIaCCH(HUKAIHS, METOIBI
noJstyueHus. TepMoarHaMUUECKas HEYCTOMUNBOCTD
TeTepOTeHHBIX IUCIIEPCHEIX cucTeM. [loBepXHOCTHEIE
saBJeHus U axcopOuust. Komtonaabie pacTBOpEI.
KuneTtndeckas u arperaTuBHasi yCTOWYUBOCTh
koJutouaHbIX cucteM. Koarymsamus. CenumeHranust.

CTpOHTeJ’ILHLIe MaTtepuajbl KaK HCKYCCTBECHHBIC
JAUCNEPCHBIC CUCTECMBI.

BJIGKTpOXI/IMI/I‘IeCKI/Ie
IpOoUECCChI

DNEKTPOXUMUYECKHE CHCTEMBIL. DIIeKTPOIHBIN
MOTEHIHAII, MEXaHU3M ero BO3HUKHOBCHHS.
VYpaBuenune HepHcTa.  DnekTpoXuMmMuyeckuil — psan
HanpsKeHUH MeTajuloB. THITbI 2J1EKTPOIOB.

lanpBannyeckue 3JIEMEHTHI. N3mepenue
3JIEKTPOABHKYIIEHN CHUIBI. [Nonspuszanus u
NepeHanpsokeHue. XHUMHYECKHE HMCTOYHHMKUA —TOKa:
TepBUYHBIE raJbBaHUICCKUE 3JIEMEHTHI,
AKKyMYJISITOPBL, TOIJIMBHBIE 2JIEMEHTBI.

Koppozust meramuioB. Buasl kopposun. MexaHuzm
3JIEKTPOXUMHYECKON KOppo3uu. 3amura MeTauloB OT
Koppo3uu. Dnekrponus. Ilponeccel, mpoTekaromue npu
SJIEKTPOJIU3€  BOAHBIX  PACTBOPOB  BJIEKTPOJHUTOB.
3axons! Papanes.
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HOJII/IMepr U OJIUTOMEPLL

OneMeHTsl  opraHmueckod xumuu. [loHsAtHe o
nomuMepax M omuromepax.  OpraHuueckue U
HEOpraHW4eckue  monuMepbl.  MeTombl  cHHTE3a
MONUMEPOB:  MOJUMEpU3aLus,  MOJMKOHICHCAIHS.
XUMHYECKOE CTPOCHME U CBOMCTBAa IOJIMMEPOB.
Hectpykuus MOJIMMEPOB. buononumepsr:
MONUCaXapU b, TOTUU30NPEHBI, OEIIKH.

CrpouTtenbHble MaTepHabl Ha OCHOBE
BBICOKOMOJICKYJIIDHBIX ~ coefuHeHuid. Ilpumenenue
TIOJIMMEPOB IIPU H3TOTOBJIICHHH OSTOHOB.

26

28

XuMHIecKas
naeHTHGUKAHS

Xumuueckast HICHTH()HUKALUSL BEILECTB.
Ananmutudyeckuid curHaja. OCHOBBI Ka4eCTBEHHOTO H
KOJIMYECTBCHHOTO aHam3a. KauecTBeHHbIE peakiuu Ha
HOHBI. Xumuueckue, (GHU3UKO-XUMHUYECKHE U
(dusnyecKre METO/bl aHalM3a M MX HCIIOJb30BAaHHE B
COBPEMEHHBIX CTPOUTEIIBHBIX TEXHOJIOTHSIX.

26
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CtpoeHue BelecTBa U
PpeaKIoHHas

KBaHTOBO-MeXaHWYECKHE TNPEACTABICHHS O CTPOSHUH
aToMma. JIBOWCTBEHHas NpHPOAA IIEKTPOHA. ATOMHas

27

27




CIIOCOOHOCTE BELIECTB

opb6butans. KBanrosble uncina. [IpuHIMn MUHIMaNbHON
sueprun. [IpaBuno KneukoBckoro. Ilpunnun 3amnpera
[Nayn. [IpaBuio I'ynpa. DJEeKTpOHHbBIE
KOH(HUTYpallMHaTOMOB U HOHOB.

[lepuoanueckuii 3akoH M IEpUOAMYECKAs CHCTEMA
aneMeHToB. [lepHopnyueckne CBOHCTBA AIIEMEHTOB.
Pagnycer atomoB. DHeprus uonusauuu. CpoacTBO K
JJICKTPOHY. DJeKTPOOTPUIATETIHHOCTb.
[lepriomnueckoe H3MEHEHHE KHCIOTHO-OCHOBHBIX U
OKHCITUTEIILHO-BOCCTAaHOBHUTEIILHBIX CBOMCTB BEIIECTB.

Xumunueckass cBsi3b. KoBajgeHTHas CBs3b. Meron
BaJICHTHBIX CBs3Ci. OOMeHHEILIT u
JIOHOPHO-AKIETITOPHBIN MEXaHU3M oOpa3zoBaHus
KOBQJICHTHOH  CBA3M. [ MOpuam3amust  aTOMHBIX
JJIEKTPOHHBIX OpOHTAIICH, TeOMETpUYECKast CTPYKTypa
Mousiekysl. MonHas cBiA3b. Mertaimueckas  CBS3b.
Bonoponnast cB3b.

CBoifcTBa M PpEaKIMOHHAS CIOCOOHOCTh BEILECTB,
COCTAaBJISIOLIMX OCHOBY CTPOHMTEJIBHBIX MaTEepUaIOB.

Hroro 10 157 171
5.2 Ilepeuyenb 1a00paTOPHBIX padoT
Ne i/t | Ne pazgena TpymoeMKocTh
pasil HaunmenoBanue 1abopaTopHbIX paboT pyA
MUCIAILINHBI (uac)

1. 1 OCHOBHBIE KJIACChl HEOPTAHNYECKUX 4
COCIMHEHU I

o) o) Omnpenenenne TeIOBLIX QD PEeKTOB 4
XUMHYECKHUX PEaKL Ul

3 2 CKOpOCTh XUMHUUYECKUX PEAKIUU U
XUMHUYECKOE paBHOBECHE 4

4. 3 OO0mue CBOMCTBA paCTBOPOB U PABHOBECHS 4
B BOJIHBIX PacTBOpax AJIEKTPOJUTOB

S 3 I'eTreporeHHslie IUCIIEPCHBIE CUCTEMBI 4

6 4 OKHCINTEIFHO-BOCCTAHOBUTEIIHHBIC 4
peaKiuu

7 4 4
DIIEKTPOXUMHUYECKUE MTPOIIECCHI

2 5 CBolicTBa OPraHMYECKUX BEIIECTB U
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN 4
(moTMMepoRB)

9 6 KadecTBeHHBIN B KOTHMYESCTBEHHBIN 4
XUMHUYECKUN aHaInu3

3a04Has popma 00y4yeHuUs
Ne i/ | Ne pazgena TpymoeMKocTh
pasil HaunmenoBanue 1a0opaTopHbIX padboT pyA
MUCIUAILINHBI (uac)

1. 2

XuMHudeckass KWHeTHKa. XUMHYIECKOe 4




paBHOBECHE

3 OO0mue CBOMCTBA paCTBOPOB U PABHOBECHS
B BOAHBIX paCTBOpAX 3JICKTPOJIMTOB

DNEKTPOXMMHUYECKHE MTPOLECCHI

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

B coorBercTBUM ¢ y4YeOHBIM IIJIJAHOM OCBOCHHME JHUCHIUIUIMHBI HE
peayCMaTpUBaeT BBIMIOJHEHWE KypCOBOTO MpOeKTa (paOoThl) WIIM KOHTPOJBHOU

paboTHI.

7. OUEHOYHBIE MATEPHAJIBI JIAA TPOBEAEHUSA
IMPOMEXYTOUYHOM ATTECTAIIUU OBYUYAIOIIUXCS 11O
JAUCHUIIINHE
7.1. Onucanve mokasarejieil 1 KpUTepreB OUEHUBAHUS KOMIIETEHIIUI
HA pPa3jIMYHbIX dTanax ux GopmMupoBaHus, ONMCAHUE KA OLEHUBAHUSA
7.1.1 Tan TeKymero KOHTPOJIs
Pe3ynbTarel TEKymero KOHTPOJA 3HAHUM W MEKCECCHOHHOW aTTECTAIuU
OIIEHMBAIOTCS 10 CJICAYIOIIEH CUCTEME:
«aTTEeCTOBAHY;
«HE aTTECTOBAHY.

PesyabTaTbl 00y4eHnus,

Komme- XapaKTepu3ylomue Kpurepun ATTeCTOBAH He aTrecToBan
TeHIUs cgopmuposannocTs OlleHUBAHUSA
KOMIIETCHIIUH

OK-8 3HaTh: OCHOBBI | yKaXHT€ KpUTEpUI Beimonnenue pabot B Hesrinonuenue
XVMHHU ¥ XUMHYCCKUEC CPOK, paboT B cpoK,
IIPOLIECCHI NPETyCMOTPEHHBIN B | IPeayCMOTPEHHBII B
COBpPEMEHHOU pabouux mporpammax [pabouux mporpaMmmax
TEXHOJIOTUHN
IIPOM3BOJICTBA.
YMeTb:  HMPUMEHSTB|yKaKUTEC KPUTCPHI Beimonnenue pabot B Hesbinonnenne
NOJyYCHHbIE 3HaHUA CPOK, paboT B cpoK,
M0  XUMHH  TIpH MPEIYCMOTPEHHBIN B | IpeTyCMOTPEHHEIH B
N3y9IeHUN IPYTHX pabouux mporpaMmMax |pabodmx mporpammax
JTACTIATUIHH.
Bnaners: YKaXHUTE KPUTEPHI BrimonHenue pabot B HeBrimonnenue
COBpPEMEHHOM CPOK, paboT B CPOK,
Hay4qHOU MPEAYCMOTPEHHBIN B | IPEyCMOTPEHHBIHN B
anmaparypon. pabounx nporpammax |paboumx nmporpammax

OK-10 3HaTh: MPAKTUIECKUE |YKAKUTE KPUTECPHI BrimonmHeHnue paboT B HespmonHeHue
MTOCTICICTBHS CPOK, paboT B CPOK,
BO3MOXKHBIX NPEeTyCMOTPEHHBIN B | IPeayCMOTPEHHBII B

pEeLICHUI 3aJauH.

paboumx mporpammax

pabo4mx nporpammax

YMeTs: oTau4aTh
(aKThl OT MHEHHH,

YKa)KUTE KpUTEPUI

Bemmonaenue pabdor B
CPOK,

HeBrimonnenune
pabor B cpoK,

UHTEpIpeTaLui, IpPEeIyCMOTPEHHBIN B | IpeAyCMOTPEHHBIH B
OLICHOK H T.[I. B paboumx mporpammax [pabodnx nporpaMmax
paccyXIeHUAX

JIPYTHX y4aCTHUKOB

JIESITEIIEHOCTH.

Brnanerts: YKa)KUTE KPUTEPH Beimonunenue pabot B Heseinonnenue

CIIOCOOHOCTBIO K

CPOK,

paboT B CPOK,




ACATCIIbHOCTH.

MO3HaBaATEIbHOM

MpEeAyCMOTPEHHBIHN B
pabouux mporpamMmax

MPEeyCMOTPEHHBIHN B
pabouux nporpaMmmax

7.1.2 DTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI
Pe3ynbTaThl MpOMEKyTOUYHOTO KOHTPOJISI 3HAHUU OLIEHUBAKOTCA B 1 cemectpe
uIsi o9HOM (popmBI 00yueHUs, 2 ceMecTpe sl 3a09HON (HOpMBI OOyYEHHS TIO
YEThIPEX0ATTHHOU CUCTEME:

«OTIIUYHO»,
«XOPOoUIO»;

«KYOOBJICTBOPUTCIIBHO»,

«HCYJOBJICTBOPHUTCIILHO)).

Pe3yabTaThl
Komme- 00yuenus, Kpurepun
XapaKTepu3youe OTan4Ho Xopowo YnoBi. Heynosa.
TEHIHS | chopmmposannocts, | ONEHHBAHHS
KOMIIETCHIIMH
OK-8 3Hath:  ocHOBBHI|TecT Brinonnenue | Bommonnenue | BoimonHeHue B tecte
XUMUH u tecta Ha 90- | Tecta Ha 80- TecTta Ha 70- MmeHee 70%
XUMHUUYECKUE 100% 90% 80% IIPABUJIBHBIX
TIPOIIECCHI OTBETOB
COBpPEMEHHOU
TEXHOJIOTUHI
IIPOU3BOJICTBA.
YMeTh: Pemenue 3amaun IIponemonctp | IIpomemoncTp | 3amaum He
MIPUMEHSTH CTaHJAPTHBIX peIIeHEI B UpOBaH MPOBaH BEPHBIH |  pemIeHs!
MOy YCHHBIC MPaKTHIECKUX TIOJTHOM BEPHBIM X0 | XOI pemeHus B
3HaHUS 110 XMMUH (33124 o0beMe U | pemicHus BeeX, | OOJBIIMHCTBE
npu U3YyYCHUU MOJYYCHBI | HO HE MOJIyYeH 3amau
PYTHX BEPHBIC BEPHBII OTBET
JTUCIIMILIHH. OTBETHI BO BCEX
3a1auax
Bnagets: Pewenue 3anaun IIponemonctp | IIpomemonctp | 3anmauu He
COBPEMCHHOM MPUKIIATHBIX pEIICHBI B UpOBaH UPOBaH BEPHBIH |  pelIeHs
HAYYHOU 3ama4d B MIOJTHOM BEPHBIH X0JT | XOJ pelicHus B
anmaparypom. KOHKPETHOU obbeMe U |penieHus BceX,| OOJBITMHCTBE
MPEIMETHON MONyYEeHbI | HO HE TOJTyYeH 3amaq
obmacti BEPHBIC BEPHBIH OTBET
OTBETHI BO BCEX
3agadax
OK-10 [3nats: Tect Bomonaenue | Brmonnenne | Brimomnenue B Tecte
MIPaKTUIECKUE tecta Ha 90- | Tecta Ha §0- TecTta Ha 70- menee 70%
HOCJICACTBUS 100% 90% 80% [IPABUJIBHBIX
BO3MOKHBIX OTBETOB
pEeLICHUI 3aJauH.
VYmers: ornuuats |Pemenne 3anaun IIponemonctp | Ilponemonctp | 3amauu He
(akThI OT CTaHIapTHBIX pEIICHBI B UpOBaH UPOBaH BEPHBIH |  pelIeHs
MHCHHIA, MPaKTUICCKUX MIOJTHOM BEPHBIH X0 | XOJ pelicHus B
UHTEpIpeTanui, [3amau o0beMe U | pemicHus BeeX, | OOJBIIMHCTBE
OILICHOK U T.J. B MOJYYCHBI | HO HE MOJIyYeH 3amau
paccyXIeHUIX BEPHEBIC BEPHBIH OTBET
IPYTHX OTBETHI BO BCEX
Y94aCTHHKOB 3agadax
JIESITEIIHHOCTH.
Bnanerts: Pemenue 3amaun IIponemonctp | IIpomemoncTp | 3amaum He
CIOCOOHOCTBIO K |TIPHKIIAQHBIX peIIeHBI B UpOBaH MUpPOBaH BEPHBIH |  pemIeHs!
MMO3HABATENFHON [3a1ad B TIOJTHOM BEPHBIN X0J | X0 pemeHus B
JIESITETTHHOCTH. KOHKPETHOH o0peMe U | pemieHns BeeX, | OOJBIIMHCTBE
PeIMETHOM MOJIYYCHBI | HO HE MOJIyYeH 3amau
obnactu BCPHBIC BEPHBII OTBET
OTBETHI BO BCEX

3aJadyax




7.2 IlpumepHblii mNepeYyeHb  OLEHOYHBIX CpeACTB  (THNOBBIE
KOHTPOJIbHBbIE 33/IaHUSl WM HHbIE MATEePHUAJbl, HEOOXOAUMBIE JJIs1 OLEHKH
3HAHUI, YMEHUH, HABBIKOB U (MJIH) ONbITA A€ATEJIbHOCTH)

7.2.1 IllpumepHbIi NepevYeHb 3aJaHUil IS NOATOTOBKH K TeCTHPOBAHUIO
1. [Tomy4yeHue arneTaTHOTO MIETKa U3 IEUTF0JIO3b BOZMOXKHO Oarofaps HaTU4IHio B

HEW ...

O onokcuaHbiX PparMeHTOB O THAPOKCHIIBHBIX TPYII

O  METWIECHOBBIX TPYIIII O uMKIMYecKuX pparMeHTOB

2. O6beM pacTBOpa XJIOPHIA KaJbIIUs C MOJIIpHOM KoHIeHTparuen 0,1 Moib/i,
HEOOXOMMBIN JTsl OCaXAeHUsT KapOoHaT-noHOB u3 200 M1 pacTBOpa KapboHaTa
KaJusi ¢ MOJISIpHOM KoHueHTpaumen 0,15 Monb/i1, paBeH  MUWJITHIUTPaM.

O 200 O 100

O 150 O 300
3. Kucnple conmu 00pa3yroTcs B peakiusix, CXeMbl KOTOPBIX UMEIOT BU ...
o Zn(OH), + HCI 0 KOH + H,SO4

o CaCOs+ H,O + CO, 0o 2KOH + H,SOq4

4. B COOTBETCTBUU C TEPMOXUMUYECKUM YpPABHEHUEM

FeO(tp) + H (1) = Fe(rs) + H,O(T), AtH® = 23k ]Ix

U1t momydenust S60 T kene3a HeoOX0UMO 3aTPaTUTh KJ[K Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuu OCJIKOB B BOJIHBIX PACTBOPaX KUCJIOT M IIEJI0YEH
MPOUCXOJIUT UX ...

O BbIcanuBaHuE O oxucneHue

O KoHzeHcalus O rugponus

6. JIy1st Ka4eCTBEHHOTO OOHAPYKEeHUS KapOOHAT-MOHA UCIIOIB3YETCS PACTBOP
O cpenneit conu O  CHJIBHOIO OCHOBaHUS

O  opraHuueckoro MHIMUKATOpa O  CHJIBHOM KHUCIIOTHI

7. Ha BHellIHEM 3HEPreTUYecKOM YpOBHE aToMa AJIEMEHTa, 00pa3yIoIIero
BbICHINM rugpokcua coctaBa H203 - coiepKUTCsL  3JIEKTPOHOB.

O 6 O 7

O 5 O 4

8. Ilpu paboTe ralbBAHMYECKOTO 3JIEMEHTA, COCTOSIIETO U3 CEPEOPSHOTO U
MEJHOTO0 3JIEKTPOAOB, orpyxeHHsIxX B 0,01 M pacTBOpBI X HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu?*/Cu)= 0,34 B), Ha KaTozi€ MPOTEKAET PEAKIIHK,
ypaBHEHUE KOTOPOIl UMEET BUI...

O Cu* +2&=Cu° O Agt-e=Agt

O Ag+e=Ag° O Cu°®-28 =Cu*+

9. Peakuueil monmumepu3aii MOKHO TIOJTYYUTh BEIIECTBO, Ha3BaHUE KOTOPOTO



O nepJioH O aHTpOH

O  HailsloH O Tedrnon

10. CBeueHue aTOMOB, MOJIEKYJI UJIM JPYTUX YACTHUI, BOSHUKAIOIIEE TPU
AJIEKTPOHHBIX TIepeXoax u3 BO30YKICHHOTO COCTOSIHHSI B OCHOBHOE, Ha3bIBACTCH. .
O »osmuccuen O penakcauuen

O nroMuHeEcCHEeHIIUEN O doromerpueit

11. Atomsl yriepoaa B mosiekyie C,Hs HaxoAsTCs B COCTOAHUU -
rUOpUIN3aALIUN

0O sp’ O sp
O sp’ O sp
12. Jlsig cMeleHus: paBHOBECHS B CHCTEME

Ha (1) + S(18)=H2S(r), AH® = -21x]Ix

B CTOpPOHY 00pa3oBaHus CEPOBOIOPOa HEOOXOIUMO ..

O NOHM3UTH AaBJICHUE O NOBBICUTD JJABJICHUE

4

O  BBeCTH KaTanu3arop O MOHUBUTH TEMIEPATYPY

13. B kaduecTBe HU3KOMOJIEKYJIIPHOTO BEIIECTBA B PEAKIIHUSIX TTOJTMKOHICHCAITHH
garie Bcero oopasyercs ...

O H.S O HO

O CO, O Na(Cl

14. BemecTBo, M3MEHSAIOIIEE CBOIO OKPACKY B 3aBUCUMOCTHU OT pH cpenbl
Ha3bIBAETCH ...

O kpacuresnem O  BIeKTpOoIUTOM

O peareHTOM O wuHAHKaTOpOM

15. Inst mpurotosnenus 2 1 0,1 M pactBopa NaOH tpebyetcst 1
TUAPOKCH]IA HATPUS

O 40 O 4

O 16 O 8

16. [lnsa moBeIIEHUS TEMIIEPATYphl KUIIEHU pacTBopa Ha 1,04°C

(Enz0 = 0,52rpaa.kr/Mojb) He00X0IUMO, YTOOBI KOHIIEHTPALIHUS

PaCTBOPEHHOI'O B HEM HEAJICKTPOJIUTA COCTABIIAIA MOJIB/KT.
O 2 O 02
O 0,1 O 1

17. Koapduument nepen MoJeKynoil BOCCTAaHOBUTEIS B YPaBHEHUHU PEAKINH
KQCI‘207 + NaN02 + HzSO4 = CI'Q(SO4)3 + NaN03 + KQSO4 + HzO paBCH

O 3 O 2

O 1 O 4

18. ITpoaykTaMu, BBIACIAIOIMIMMUCS HA MHEPTHBIX 3JIEKTPOAAX MIPH JIEKTPOIIU3E
BOJIHOTO pacTBOpa Cylb(hara HATpUs, ABISIOTCA ...

O Nanu Oz O Nan SOz



O Honm 02 O Hon S

19. [1pu noMonm JaKkMyca MOKHO Pa3fInuuTh PACTBOPHI COJIEH

O FeCl, u A1Br13 O Na,SO; u NaCl

O NaCl u N212803 O KQSO4 )51 CaBrz

20. Ecnu yBenuuuth AaBiieHue B 10 pa3, TO CKOPOCTh NPSIMOI peaKkiuu

H; (1) + Br, (r) = 2HBr(T), npu ycaoBuHU €€ 3J1eMEHTapHOCTH, YBEIIUUUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 llpuMepHbIii IepevYeHb 32JaHU VISl PellleHUs] CTAHIAPTHBIX 33124

Tema 1. ATOMHO-MOJIEKYJISIDHOE YYeHUE
3amava. BzaumopeiicTBHEe alIOMHUHHUSI C PACTBOPOM COJISTHOM KHCJIOTBI
MIPOTEKAET MO CICIYIOUIEN PEAKIINN:

241 + 6HCI — 2A4ICl3 + 3H>1

B peakmuu yuyactByroT 2,7 Kr amomuHus. Paccuurtaiite 00beM BOIOPOJA,
BBIJICTIMBILIETOCS B XO€ PEAKLINH, TPOTEKAIOIIEH IPU HOPMAIbHBIX YCIOBUSX, a TaK
e npu temneparype 28 °C u gaBnenun 102 klla; aGCoOTHYIO TIJIOTHOCTH
BOJIOPOJIa U MJIOTHOCTh BOJOPOJA MO BO3AYXY; Maccy 0Opa30BaBIIETOCs XJIOpHUIA
AJFOMUHUS Y1 MAaCCOBYIO JOJII0 AIIFOMUHHUS B HEM.

Pemenue. Peakuyst mpoTeKaeT 1o ypaBHEHUIO

241 + 6HCI — 24ICIl;+ 3H 1.

B BUAC Ta6JII/II_IbI npcacraBuM MOJEIPHBIC MACChl, KOJIHMYCCTBO MOJIb H
COOTBCTCTBYIOIIKUC MM MACChl YYaCTBYIOIIMX B PCAKIIWMHU BCIICCTB.

Al AICI3 H

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

v, MOJIb 2 2 3

m=Mv, T | 54 267 6

UtoObl HaliTh 00BEM BOAOPOJIA, BBIIECTUBILIEIOCS B PEAKIMU MPHU HOPMAJIbHBIX
YCJOBUSIX, COCTAaBUM MPOIOPIIHUIO:

54 t Al BeIAENSIIOT U3 KUCIOTHI (22,4-3) 1 Boopoa (10 ypaBHEHHUIO PEAKITIHN )
2700 r Al BBIIENSAIOT U3 KUCTOTHI V' JT Bogopoaa (10 YCIOBHUIO 3a/1a4N);

~2700-22,4 3
B 54

Jlnst ycnoBWiA, OTIIMYHBIX OT HOPMAJBHBIX, 00BEM Ta3a pacCcyuTaeM IO
YPaBHEHUIO:

v, =3360 1.



v-R-T 3360-831-(273 +28)
x =T, 22.4-102 b
W 110 hopmyIie:

%

X

_pyVyT 101-3360 - (273+28)
- p 273 -102

AOCOIOTHYIO TJIOTHOCTh BOJIOPO/IAa paccuuTaeM mo gpopmyiie:

My, 2

P, =7y, " 224

OTHOCHUTENBHYIO TUIOTHOCTh BOJIOPO/Ia IO BO3AYXY paccurTaeM 1o ¢hopmyiie:

6030 _ M _ 2

(Hy) M(603a) 29

Maccy o00pa3oBaBIIErocs B pPEaKIHMU XJIOPHAA Kejie3a paccyuTaeM II0

YPaBHEHUIO PEAKIIMUA, COCTABUB IIPOIOPLIUIO:

=3678,4 1.

=0,09 r/n.

=0,07.

2700r Al obpasyror M AlCl,

54r Al obpasytor 267t AICI3;

2700-267
m =—=13350r.
AICT, 54

MaccoByro nmomio xene3a B AICI; paccuntaem, UCXOAS COOTBETCTBEHHO M3
aTOMHBIX M MOJIIPHBIX MacC aTOMOB U MOJICKYI:
133,5 r AICI; coctaBmsaror 100 %
27r Al  cocraBmaror  x %;
27-100
X =

=20,22 %.

Tema 2. Kitaccbl HeOpraHm4ecKux coenHeHuit

33,[[3‘13 1. Kakue u3 MNEPCUYNUCIICHHBIX HUYKC BCIICCTB ABJIAIOTCA OKCUAAMMU:

H>CO;, BeO, K0, SO, Mg(NO3),? YkaxuTe ux cCBOMCTBa (OCHOBHBIE, KUCIIOTHEIE,
ampoteprpie). Hamwmmre ypaBHEHUS peakiuid, JOKA3bIBAIOIIUX XapaKTep
OKCHJIOB.

Pemenue. B HameM npumepe KHCIOTHBIM OKCHIIOM siBIsieTcs: okcup SO..
[Ipu B3auMopeiCTBMM C BOJOW OH 00pasyer cepHuctyto kuciory H>SO;, ¢
OCHOBaHUSIMHU U OCHOBHBIMU OKCHJIAMH — €€ COJIU:

SO, + H>0 — HZSO3;
S02 + 2LiIOH — Li2S03 + HQO;
SO, + Na, O — Na>xSO;.

OKCI/I,II KZO IMPOABJICT OCHOBHBIC CBOﬁCTBa, PacCTBOPACTCA B BOAC C



O6pa?>OBaHI/ICM OCHOBAHU:I. BBaHMOHeﬁCTByeT C KHUCIIOTaMHM HW KHCIOTHBIMHA
OKCHaaMu C O6paBOBaHI/ICM COJICH B COOTBETCTBHUHM CO CICAYOIINMHU PCAKIUAMMU:

K20 + HZO — 2KOH,
KO + 2HCI —2KCl + H0;
KZO + C02 — KgCOg.

BeO — amdorepHblii OKCH, HEPACTBOPUMBIN B Bojxe. EMy coOTBeTCTByeT
THAPOKCHU/I, TIPOSBIISIIOIINI KUCTOTHBIE cBOWCTBA (H,Be(O; — KUCIA0Ta) U OCHOBHBIE
cBoiictBa (Be(OH), — ocHoBaHue). AMGOTEpHBbIE OKCHUJIBI B3aWMOJICUCTBYIOT C
KHUCIIOTaMU U IIEJI0YaMH, a TaKXe C KUCIOTHBIMH UM OCHOBHBIMU OKCHJIAMU C
00pa3zoBaHHEM COJIEH:

BeO + 2HCI — BeCl, + H0;
BeO + CO, — BeCOs;
BeO + 2NaOH — Na,BeO, + H,0;
BeO + K,O — K,BeO..

3agauya 2. CocraBbTe ypaBHEHUs PEaKLMW IOJYYEHHUS BCEX BO3MOXKHBIX
COJIEH NP B3aMMOJEHCTBUM THUAPOKCHAA Oapus U CEpHUCTOM KuciaoTsl. HazoBure
IIOJIyYEHHBIE COJIH.

Pemenue.
Ba(OH), + H,SO; — 2H,0 + BaSO; — cynbdut 6apusi.

HpI/I HCOOCTAaTOYHOM  IJIsA O6pa?>OBaHI/I§I CpC,IIHCﬁ COJIM KOJIMYCCTBC
OCHOBAHM: ITOJYYACTCA KUCIIast COJIb:

Ba(OH), + 2 H,SO; — 2H>0 + Ba(HSO3),— runpocynshut 6apws.

Jlns mpeBpallleHUsT KUCIOHW COJIM B CPEAHIO HEOOXOAMMO J00aBUTH
OCHOBaHHE:

Ba(HCO3)2 +Ba(OH)2 —>ZBaCO3 + 2H20

[Ipu HenocTaTOUHOM JjIsi OOpa30BaHUs CPEAHEN COJIM KOJMYECTBE KUCIOTHI
MOJIy4aeTCd OCHOBHAs COJIb:

2Ba(OH); + H,SO3; —2H>0 + (BaOH),S0;— ruapokcocyibput 6apusi.

HCO6XOI[I/IMO IIOMHUTb, 4YTO MPABUIBHOCTL COCTABJICHUA XUMHUYECKOMN



dbopMysbl MpOBEpsieTCSl MO PABEHCTBY BaJCHTHOCTH (CTENEHU OKUCIICHUS)
OCHOBHOTO M KHCJIOTHOTO OCTAaTKOB. BaJIeCHTHOCTh OCHOBHOTO OCTaTKa
ONPEIEISAETCS YUCIOM 3AMEWeHHbIX 2UOPOKCO2PYNN B MOJIEKYJIE OCHOBAHMS Ha
KHUCJIOTHBIA OCTaTOK; BaJICHTHOCTh (CTENEHb OKHUCJIEHUS) KUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEUjeHHbIX amoMo8 BOJOPOJAa B MOJIEKyJE€ KHUCIOTHI Ha OCHOBHOM
OCTAaTOK.

3apauya 3. IlpuBeauTe ypaBHEHHE pEaKUUU TMOJYYEHHUS THUIPOKCUAA
amomunus. OnpenenuTe ero cBoicTra (mpupoay). Hanuiure ypaBHeHUs peakiui,
JTOKa3bIBAIOIINE HX.

Pemenue. FI/I,IIpOKCI/II[ AJTIOMUHUSA HCJIb3s IIOJIYYUTH HCEIMOCPCACTBCHHBIM
BBaHMOHCﬁCTBHCM OKCHaa aJltOMHUHHUSA C BOI[Oﬁ, T.K. OKCHA HC PaCTBOpPUM B BOJC,
IIO9TOMY €T'0 MOKHO ITOJIYIUTD CJIICAYIOIIUM ITyTCM:

Al(]\’03)3 + 3NaOH — AZ(O]‘I)3 + 3NCZN03

I'mapokcun amoMuHus ob6nagaer aM(pOTEpPHBIMH CBOWCTBaMH, T.€.
JIBOMCTBEHHOW TPUPOJION, CIEHOBATEIBHO, MOXKET B3aMMOJICMCTBOBATh KaK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMU OKCHIAAMH, TUIPOKCHIAMHU.
Peakuuu, noareepkaaronye KUCIOTHBIE CBOMCTBA THAPOKCHIA:

AIl(OH); (HAIO,) + KOH — KAIO;+ 2H,0;

2AI1(OH);(HAIO,) + BaO — Ba(AlO,), + 3H,0.
Peaknuu, noareepxaaromye OCHOBHBIE CBOMCTBA THAPOKCHUIA:

2AZ(O]‘I)3 +3H,CO; — AZZ(CO3)3 + 6H,0;

2A1(OH); + 3503 — Al(SO4); + 6H,0.

Tema 3. JHepreTuka U HANPABJIEHHOCTh XMMHYECKHUX MPOLECCOB

3apanue 1. Paccuumraiite TemioBol 3(PEGEKT XUMHUUECKON peakIuw,
MPOTEKAONIEH B CTaHJAPTHBIX M300apHO-U30TEPMUUECKUX YCJIOBUSX, I10
YPaBHEHUIO:

CH4(2) + COg(g) — 2CO(2) + 2H2(2), eciu
ANH'CH,; =-74,8 xJI)/Mo0b; ANH’CO; =-394,0 x][x/MOib;
AH’CO =~-110,5 kJIx/MOJb; AHH > = 0 xJIx/MOb.

VYkaxuTe, Kakas 3TO peakius 3K30- WIH 3HAoTepMHUYeckas. Kakoe KoJIMuecTBO
TEIJIOTHI OyJeT 3aTpadyeHo Ha nosryuenue 30 kr Bogopoaa’?

Pemenne. Ternosoii adppekr xumudeckoit peakuuu AH’, nporekaromeil B
CTaHIApPTHBIX HN300apHO-U30TEPMUUYECKUX YCIOBHUSAX, PACCUUTAEM, IOJIb3YSCh
cieacTBueM 3akoHa ['ecca (3.1):



AH = X v-AH 1poo peax = 2 V- AH  yex sn
AH’= 2-AH°CO o) + 2-NHH > (2)) — (AHCH 42 + AdH?CO5542)).
AH’=2-(=110,5)+2-0— (- 74,8 —394,0) =247,8 xJIk.
Tax xak AH’> 0, To pouecc andomepmusecKuii.

W3 ypaBHEHUS peakLMU CIEAYET, YTO JJI NOJTydeHus 2 Moneut (v;) unu 4 r (m
= v - M) Bopopona tpeOyetcs 3arpatuth 247,8 k/[x ternotel. Ecnu B pe3ynbTare
npouecca o0pasyercss HHOE KOJMYEeCTBO BemectBa (v2), TO  TEIUIOTY
paccuutsiBaeM no popmyne AH= v -AH’/ v,

v, =m/M, v, = 30-10°/2 = 15-10° moueii,
AH = 15-10°-247,8/2 =1,8585-10° KJIXK.

3agaua 2. BO03MOXHO T CaMOTPOM3BOJILHOE B3aUMO/IEHCTBHE KapOOHATa
KaJIBITUS ¥ OKCHJIa KPEMHUSI, MPOTEKAIOIIEEe 110 YPAaBHEHHIO

B CTAHJAPTHBIX H300aPHO-N30TEPMHUUECCKUX YCIOBHAX?

Pemenne. KpurtepueM caMONpOM3BOJIBHOTO MPOTEKAHUS Ipollecca B
3aKpPBITOH CHUCTEME B HM300apHO-U30TEPMHYCCKUX YCIOBHSX SBISCTCS YOBLIb
sHeprum I'u66ca. Paccuntaem wusMenenue >Hepruu ['u6oca A GY B xone nannoM
peaKiMu, BOCMOJb30BaBIIMCh ypaBHeHueM AG’ = AH — T-AS’ Benuuuny
WU3MCHCHUS SHTAIBITMH PEAKIIMH PACCUYUTAEM T10 YPaBHEHUIO:

AHOZ(AfHO COZ(Z) + AfHO CaSi03(,<p)) — (AfHo SiOg(Kp) + AfHo CaC03(,<p)).

OHTaIbIIUN 06p330BaHI/IH BCCX YHACTHHUKOB pCaKIINHN 6CpCM "3 Ta6JII/IHBI
CTaHAAPTHBIX (I)I/IBI/IKO—XI/IMI/I‘-IGCKI/IX BCJIMYHUH .

AHCO;) = —393,5 xJIx/Moinb; AH’CaCOj34p) = —1206,0 kJIk/MOIB;
AHSiOsp)= —859,3 xJx/Monb; AH’CaSiOjs4y = —1584, 1K1/ MOITB.
[1o/ICTaBUB 3HAYEHHUS B yPABHEHHUE, TIOTyIUM
AH’=-363,5-1584,1 — (—859,3 —1206,0) = 87,7 xJIx.

Boluncnum  usMmenenue osHrponuu AS’nns  peakuuM, IpoTeKarolel B
CTaHJIaPTHBIX YCIOBUSX, UCIIOIL3YsI TabIUYHbIE JaHHbIE (Ta6.3.1).

S CaCOjs4= 92,9 ITk/monbK; S?8iO:xpy= 42,1 Tk /MonbK;



§” COs,) =231,5]x/Monb K, §°CaSiOspy = 82,0 JIx/monns K.
AS’= Zv- 8o =2V S exss
AS? = 5CO;) + 8% CaSiOs4p) — S° SiO:4y) — S” CaCOjs4y),
AS’=82,0+231,6-92,9-42,1=178,6 JIx/Kuma AS’=0,179 xIx/K.
Paccuntaem AG’, Bocnonp3oBaBImuCh HaliieHHbIMH 3HadeHusMu AH u  AS?:
AG’=87,7 298 - 0,179 = +34,36 k]Ix.

[Tockoneky AGY > 0, TO pgaHHBIA TpOLECC B CTAHAAPTHBIX YCIOBHSAX
CaMOITPOU3BOJIBHO MPOTEKATh HE MOXKET.

Tema 4. Xumnuyeckasi KHHETHKA U PAaBHOBeCHe

3apaua 1. PaccuuTaiite, BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh PEAKIUU
oOpazoBanus okcuaa cepsl (VI), mpoTekaroiieii mo ypaBHEHHUIO

28050 + Oze) — 28503,
a) pY yBEJIMYEHUH KOHLIEHTpauuu okcuaa cepsl (IV) B 2 pasa;
0) npu yBeJIMYEHUH BHEIIHETO JaBJeHHs B 3 pasa.

Pemienne. KunHeTHMUeCKO€ YpaBHEHME pEAaKLHMM, COIVIACHO  3aKOHY
JNEUCTBYIOIMX MAacC, HMMEET BU:

2
v=k-c e
SO , ~02 >

a) 3amuIlIeM KHHETHYECKOEe ypaBHEHHE MpH KoHIeHTpauuu SO, B ABa pasza
OOJIBIIIE UCXOTHOM:

v'=k-(2cso 5 )2'6'02 =4-k-(cso, )2‘602 .

3aTeM HaxoAUM OTHOIIIEHUE CKOPOCTEH Mpollecca:

1)_’_4-k-(6’502)2-002 4

- 2
v k-(cso,)’ co,

Takum obpaszom, mpu yBenudeHuHu KoHIEHTparuun SO;B 2 pa3a CKOPOCTb
peakuuu Bo3pocia B 4 pasa;

0) B IaHHOI peakIMK BCe BEIIECTBA HAXOAATCSA B Ta3000pa3HOM COCTOSHUH,
MO03TOMY IPH YBETUUYECHUHU JaBJICHUS HaJ CUCTEMOH B 3 pa3a 00beM YMEHBIINUTCS B



TPpHU pasa, a KOHOCHTpAOsA KaXXa0ro U3 pCarupyromux BCIICCTB, CIICAOBATCIIBHO,
YBCINYUTCA B 3 pasa. Torzxa KHHCTUYCCKOC YPAaBHCHHUC 3alIMIIICM:

v'=k-(3¢s0,)?3¢c0,= 27 k-(cs0,) o,

v _27-k-(cs0,)"co, =27

2
v k-(cso,) co,

CnemoBaTeibpHO,

Takum o0Opa3om, Nmpu yBEJIWYEHUM [aBJIEHUS B 3 pa3za CKOPOCTb PEaKIUU
yBennuuTes B 27 pas.

3agaua 2. OKuciaeHue cepbl IPOTEKAET M0 YPAaBHEHUIO
Sty T O2i) = SOz,

Kak u3MeHUTCA CKOPOCTh 3TOM pEaKUUMH NPU YBEIWYEHUH PEAKIMOHHOTO
00béma B 3 pasza?
Pemenne. B ciyyae reTeporeHHbIX peakuui B ypaBHEHUE 3aKOHA ACHCTBHS

MacC BXOJST KOHIICHTPAIIMH BEIIECTB, HAXO/ISIIUXCS B Ta30BOM (haze WM PacTBOPE.
Kunernueckoe ypaBHEHHE JJIsl  T€TEPOTCHHON peaKkIuu 00pa3oBaHus OKCUIA CEephl
JI0 U3MEHEHUS TaBJICHUS UMEET BU:

v=k-co,,

nociie yBeIn4eHnU 00bEMa B 3 pa3a KOHIIEHTpAIIHs KUCIOPOAa YMEHBIIUTCS TaKKe

, 1
B 3 paza: U=k'?'002

o' 1 k-co, b

CraenoBaTeabHO, - = - = .
A v 3 k-co, 3

Takum oOpa3om, IpH yBeJIHMYEHUN 00bEMa PEaKIIMOHHOTO cocyla B 3 pasa
CKOPOCTb PEaKIIMu YMEHBIIUTCS B 3 pasa.

3agaua 3. Bo ckoJIBKO pa3 BO3pacTET CKOPOCTh PEAKIIUU, €CIIU TEMIEepaTypa
yBenuuutces Ha 40 °C? TemneparypHblil KOA()PUIUEHT peakuu paBeH 2.

Pemenne. CornacHo ypaBHenuto Baut-I'opda (3.10)

L=,
Z y 10
Ut1

Pacch/ITaeM, BO CKOJIbKO pa3 YBCIHYHUTCA CKOPOCTb XUMHUYECKOM pCaKknuunm,



IMoACTaBUB B YPABHCHHUC JJaAHHBIC U3 YCJIOBUA 3ada4M:

,. 40
22 =210=2%=1.
Uy,

Takum 06pazom, npu noseIieHn Temneparypsl Ha 40 °C ckopocTh TaHHON
peaKIuu yBEIUYUTCA B IIECTHAAIATh Pas.

3agaua 4. Peakums npu Ttemneparype 20 °C mnporekaer 3a 45 c.
Temnepatypubiii koddunmeHT ckopoctu peakuuu paBeH 3. Kakoe Bpems
noTpedyeTcs A 3aBepiieHust 3Toi peakiuu ipu 40 °C?

Pemenue. Paccuntaem BO CKOJIBKO pa3 BO3pACTaeT CKOPOCTb PEAKIUU MPHU
YBEJIMYECHUH TEMIIEpaTyphbl, BOCIOJb30BAaBIINCh  ypaBHeHHeM Baut-Todda

(3.10):

t,—t
Uy e
2 10
R A y ,
v
v 40-20 v
40 _3 10 ’ 40 _32_9
D2 Uy

UeMm BBIIIIE CKOPOCTH pEAKIMU, TEeM 3a 0ojiee KOPOTKUU IPOMEKYTOK
BpPEMEHM OHa IIPOTEKaeT, TO €CTh BpeMs NPOTeKaHus peakiuu (7) oOpaTHO
MPOTIOPIIMOHANIBHO €€ CKOPOCTH () (3TO OTpaKEHO B ypaBHEHHH 3.5).

()] -T
— 220 "20
Orciona 4y = : T,y =—45=5
Dy 9

ITpu 40 °C peakuust 3akOHUUTCA 32 S C.

3agaua 5. Hanummure BbIpaXXE€HUS JJIs KOHCTAHT PaBHOBECHUS CJIETYIOIIMX
PEAKIINI:

2C0O:) + Oy hary 2CO0;),

Ca(OH)g(Kp) + COg(g) A CaCO3(Kp) + HZO(M).



Ot kakux (haKTOpOB 3aBUCUT KOHCTAHTa PABHOBECHSI?
Pemenune. Peakuus 2CO) + Oz, S 2C0O;) romoreHHas. BeipaxeHue

AJIs1 KOHCTAHTBI PaBHOBCCHA UMCCT BU/:

[C 0: ]2

Peakius  Ca(OH)up) + COz) S CaCOs4p) + H2Ope — TETEpOreHHaS,
IIO9TOMY B BBIP@XKECHHE JJI1 KOHCTAHTBl PAaBHOBECHA BXOJAT KOHLEHTpAIUU
BEIIIECTB, HAaXOAAIIUXCSA B KHMJIKOM WIM Ta3000pa3HOM arperaTHOM COCTOSHUHU.
BeIpaxxeHne KOHCTAHTBI PABHOBECHSI UMEET BUJL:

x - H:0]
[C 0: ]
KoHcTaHTa paBHOBECHS 3aBHCUT OT IMPHPOJIBI PEArHPYIONIUX BEMIECTB U
TEMITepaTypbl, HO HE 3aBHCHUT OT KOHIICHTPAIIUH BEIICCTB U JIABJICHHS.

3agaua 6. B cucrteme yCTaHOBUJIOCH PAaBHOBECHE:
2Hl;;) S Hyp+ D), AH? >0.

Kak Hazo U3MeHUTHh TeMIeparypy, JAaBJIICHUE U KOHLUEHTPALMIO PEarcHTOB,
4yTOOBI CMECTUTH PABHOBECHE B CTOPOHY TEUCHHUSI MPSIMOI peakiinu?

Pemenue.

1. Ipsamas peakuus sugorepmudeckas (AH’ > (). CormacHO NpUHIMITY
Jle llatenpe Mpu yBEIMYEHUH BHEIIHEH TeMIlepaTyphl paBHOBECHE CMEIIACTCs B
CTOPOHY AHAOTEPMHUYECKOTO Mpolrecca (UIyIIero € TMOTJIOMEHUEM TEIUIOTHI).
CnepoBaTenbHO, JUIsi CMEIICHUS paBHOBECHUS BIPaBO TEMIEpaTypy Hajao
YBEJIUYHUTbD.

2. B peakuuu u3 aByx mosieit HI nmonydaerca no ogHoMy mouto Hou I, T.€,
BCEro JIBa MOJIsI, IOATOMY M3MEHEHHE J1aBlIeHUsI He OyJIeT OKa3blBaTh BIMSHHUE Ha
CMEILIEHHE PABHOBECHS CUCTEMBI.

3. CwmenieHne paBHOBECHS BIPABO MOXKHO JIOCTUYb YBEIWUYECHUEM
KOHUEHTpauuu FHI wnu ynaieHueM W3 cuctembl f> u [>, 4TO OPUBEHET K
YBEJIMYEHUIO CKOPOCTH MIPSIMOU peakiluu.

Tema 5. Ctpoenune atoma. XuMu4eckasi CBA3b

3amaua 1. CocTtaBbTe »3JIEKTPOHHBIE (POPMYJIBI aTOMOB JJIEMEHTOB C



nopsakoBeIM HoMepoM 20 u 35, um3o0pasuTe pacnpenesieHue dJISKTPOHOB B
KBAHTOBBIX sueiikax. OmnpenenuTe MNOJ0XKEHHE >SJIEMEHTOB B MNEPUOIUYECKON
CHCTEME, CBSI3aB €ro CO 3HAYEHHEM COOTBETCTBYIOIIMX KBAHTOBBIX YHCEN H
KOJIMYECTBOM BaJICHTHBIX SJIEKTPOHOB. OMNpeneanuTe BaJCHTHOCTh SJIEMEHTOB B
HOPMAaJIbHOM U BO30YXJEHHOM COCTOSHUSIX.

Kakue cBoiicTBa MIPOABIIAIOT ATOMBI 3THUX 3JICMCHTOB (BOCCTaHOBI/ITeJ'H)HI)IG
N OKI/ICHHTGJ'H)HBIG), JJIA KaKOI'0 U3 HUX BBIIIC BHGKTpOOTpI/IHaTeJ'H)HOCTb?

Pemenue. [lo ta6mune .M. MenaeneeBa HaXOAUM CHMBOJIBI JICMCHTOB,
3aMUChIBAEM HMX, BHU3Y CJIEBA OT CUMBOJA CTaBUM MOPSIKOBBIM HOMEDP, KOTOPHIN
yKa3bIBaET 3apsij sSapa aToMa U KOJTUYECTBO JIEKTPOHOB B aTOME.

Jlanee 3anmchiBaeM 3JIEKTPOHHYIO (DOPMYITy aTOMa, pacIpeeiss JICKTPOHBI
10 YPOBHSM U TIOJYpPOBHSIM, PYKOBOJICTBYSCh NPUHIUIIAMH SHEPTETHYCCKON
BeITOHOCTH U [laymu. DHepretnueckuit ypoBeHb 0003Ha4YaeTcs TUPPOH
COBMAJaeT CO 3HA4YCHWEM TJABHOTO KBAHTOBOTO 4YHCIIa 71; TOJAYPOBEHb
obo3Hayaercs OykBamu s, p, d, f, KOTOphle COOTBETCTBYIOT OpOHTaIbLHBIM
KBaHTOBBIM 4YHCJaM [, CBEpXy CIpaBa HaJ KOTOPBIMH 3alMCHIBACTCS YHUCIIO
DJIEKTPOHOB, PACIIOIOKEHHBIX HA HUX (Ha S-OpOUTAIN — MAaKCUMAJILHO JIBa, HA TPEX
DKBUBAJICHTHBIX P-OPOUTAISIX — MaKCHMaJIbHO MIECTh, HA TSITH SKBUBAJICHTHBIX
d-opOuTansx — MaKCUMaJbHO JI€CSTh).

20Ca  15225%2p°3s23p°®4s2.

MakcuManbHOE 3HaYE€HNE INNIaBHOI0 KBAHTOBOT'O YHCJIa, T.€. KOJUYECTBO
3aMOJIHSIEMBIX HEPTEeTUUECKUX YPOBHEH, COBMAJAaeT ¢ HOMEPOM IMEpHoja, B
KOTOPOM HaXOJHUTCS JaHHBIH DJIEMEHT: Ny = 4, Iepuon 4.

Howmep rpynnsl ganHoro 3inemenTa II, T.e. OH cOBIagaeT ¢ KOJIMUYECTBOM
BAJICHTHBIX AJIEKTPOHOB. Kanbluli OTHOCHUTCS K 3JI€MEHTaM S-CEMEWCTBA M
COOTBETCTBEHHO HAXOJUTCA B TIaBHOW MOJTPYIIIIE.

PaCHpCI[CJICHI/IG QJICKTPOHOB I10 ssuerKaM 6y,II€T HNMCTb BHU.

s P d f
4110
3ttt
22N I I N I A I
11




B HOpManbHOM COCTOSHHMM Yy AaToMa KaJibLIUs HET HECMapeHHBIX
BIEKTPOHOB, MOATOMY €ro BaJIeCHTHOCTh OyjaeT paBHa Hymwo. I[lpu
BO30YXKJIEHUH aTOMa, T.€. COOOLIEHUU €My HEKOTOPOH ZHEPrUu, 3JIEKTPOHBI
MOCJIEAHEr0 HHEPreTUYECKOTrO0 YPOBHSA paclnapuBaroTCsi, U Y KaJlbIUs
MOSIBJISIETCS iBa CBOOOIHBIX 3JEKTPOHA: OJUH B COCTOSIHUU 48, Ipyroit — 4p, a
BMECTE C 3TUM BAJECHTHBIE BO3MOXXHOCTH KaJIbIUS YBEJIUUYUBAIOTCS C HYJIA 10

JIBYX.

Kanbuuii — munuunolii memann, KOTOPbI OPU OTJAa4Y€ JBYX AJIEKTPOHOB
C MNOCIEIHEr0 DHEPreTHMYECKOTO ypOBHS mpesBpamaercs B uoH — Ca’’,
o0nagaronil  yCTOWYMBBIM JJIEKTPOHHBIM CTPOEHUEM MPEAIIECTBYIOIIETO €My
WHEPTHOTO ra3a aproHa ¢ BOCbMUAJIEKTPOHHOW BHEIIHEH 000JI0UKOM.

PaccMoTpuM B TakoMm jKe TMOPSIKE DJIEMEHT, CTOSALUMN B TaOJMIE TOA
HOMepoM 35. DTo Gpom:

3sBr  1s22s22p®3s23p®4s23d1%p°.

[To ¢opmysie MOKHO BUIETH, YTO ATO ANEMEHT 4-r0 nepuoaa (Mg = 4), VII
rpynnel  (Ha IIOCJIEJHEM DJHEPreTUYECKOM YPOBHE CEMb JIIEKTPOHOB),
p-CEeMENCTBA TJIABHOM MOATPYIIIBL.

DneKTpoHHO-TpaduuecKoe n300paxkeHue aroma 6poma OyJeT UMETh BUJL:

S p d f
Sl RN A
. I I I A A O I A I
201t
Ll

B HopMmaibHOM cOCTOSSHUM y OpoMa OJMH HECHapeHHBIH SJIEKTPOH,
MO3TOMY €ro BaJIeHTHOCTh OyaeT paBHa 1. [Ipu nmornomieHun SHEPTUH cCHaYaia
pacmapuBarOTCS P-dJIEKTPOHBI, a 3aT€M S-2JIEKTPOHBI Ha CBOOOJHBIE
d-opOuTanu 3TOro e IHEPreTUUecKOoro ypoBHs U 'y 6poma oOpa3yrorcs TpH,
ISTh, CEMb OJMHOYHBIX, PACHAPEHHBIX 3JIEKTPOHOB, U COOTBETCTBEHHO OH
MOKET MPOSABISATH BaJE€HTHOCTh B BO30YyxaeHHOM coctosinuu 11, V, VII.

bpom — munuunviu nememann, €ro aToM ropaso Jerdye NPpUHUMAET OJJUH
AIIEKTPOH, MpPEBpANIAETCs B OTPULATEIBHO 3apsK€HHBIM HWOH Br- ¢
KOH(UTypalueil 31eKTpOHOB OMMKaIliero HHEpTHOTo raza Kr, 4eM OTJaeT CEMb



5JI€KTPOHOB, TNpeBpamiasck B Br'’ ¢ koudurypauueit Ar. Bpom ob6namaer
3HAYUTENHHO 00JI€€ BEICOKON 3IEKTPOOTPUIIATEILHOCThIO, YEM KaJIbIIUM.

Tema 6. PacTBOpBI 3J1EKTPOJINTOB

3apaya 1. CocraBbTe MOJEKYJSPHBIE M MOHHO-MOJIEKYJISIPHBIC YpaBHEHUS
peakiuii B3auMoAercTBUs Mexay pactBopamu BaCl, u Na>SOy, Na>CO3; n H,SOq,
CH;COONa v HCI, Fe(OH); n HNO:;.
[Ipu cocTaBiaeHNN HOHHO-MOJIEKYJIIPHBIX YPAaBHEHUH 3T COCTMHEHUS 3alHChIBAIOT
B MOJIEKYJIIpHOH (hopMe, CUITbHBIE PACTBOPUMBIE AJICKTPOJIMTHI — B BUJIE HOHOB.

Jlna peakuum:

BaCl; + Na;SO4—BaS04|+ 2NaCl (MonekyJsapHOe ypaBHEHHUE),

P P H P

CUNIbH.DJl.  CUTIbH.IIL. CUTIbH.I]L. CUTIbH.I]L.

Ba*" + 2CI” + 2Na* + SO/~ — BaSO,| + 2Na* + 2CI~ (nonnoe WOHHO-
MOJIEKYJISIPHOE ypaBHEHUE),

Ba’* + SO/~ — BaSO,] (coxpameHHoe HOHHO-MOJIEKYISPHOE YPABHEHHE).

Peakuust BO3MOXHA, TaKk Kak OHa COIMPOBOXKAAETCSs oOpa3oBaHUEM
TPYAHOPACTBOPUMOTO coenuHeHus BaSO,.

NCZQCOg + H2S04 — Na2S04 + H20 + COQT

p p p cnab.on.  eas’

CUJIbH.I]L. CUNIbH.3Jl.  CUTIbH.OJL.

2Na* + CO5* ™+ 2H" + SO~ — 2Na* + SO/~ + H,0 + CO11

2H+ + C032_—> Hgo + COZT

Peakuus nmpoTekaeT, Tak Kak CONMPOBOXKIACTCS 00pa30BaHUEM 2d3000PA3ZHO20

coeounenus CO; wu cnaboeo snekmpoauma H>O .
CH;COONa + HCl — CH;COOH + Na(Cl,

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

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

CH;COO™+ H" — CH;COOH.

B pesynbTaTe 3TOM peakiuu oopasyercs cnadbiil anektponut CH;COOH.

Fe(OH)3 + 3HNO3 S Fe(NO3)3 + 3H20

H p p cnab.ol.

CNa0.97. CUNbH.IN. CUTbH.IIL.

Fe(OH)3 + 3H+ + 3NO3_S 1?6‘%r + 3N03_+ 3H20

Fe(OH)3+ 3 * S 1?6‘%r + 3H20

Peakmust oOpaTuma, Tak Kak Cpeid UCXOJHBIX BEUIECTB U CPEIU MPOAYKTOB
pPEaKIUU eCTh CJIa0bIe AJIEKTPOJIUTHI.

3amaua 2. Briuucnutre pH pacTtBopa TUIPOKCHIIA KajblMs C MOJSPHOU
koH1neHTpanuen 0,005 monw/a, cuutas aucconuanuo Ca(OH); monHOM.

Pemienne. pH = — lg [H']. Twugpokcua Kamblus IPH IHCCOLHALIMH
o0pasyeT HMOHBI Kamblus M TuApokcua-uonel: Ca(OH), S Cda’t + 20H
Konmentparnuss wonoB OH  cBsf3aHa C KOHIEHTpairueid noHOB H' wuOHHBIM
npoussenenreM Boasl: [H'] - [OH] = 107%. Orcrona [H'] = 107/ [OH].



W3 ypaBHEHHUS IUCCOLMALIME  CJIEMYET, UTO
[OHT =2 [Ca(OH)>] =2 - 0,005 = 0,01 momb/r.
[H"]=107%/0,01 = 102 mons/n;  pH =—1g 10712 = 12.

Tema 10. DjieKTpOoAHbIE MOTEHIUAJIBI M TAJTbBAHUYECKHUE 3JIEMEHThI

3amava. ['asibBaHUYECKUI AJIEMEHT COCTOUT U3 XPOMOBOTO U OJIOBSIHHOI'O

ANIEKTPOJAOB B pacTBopax uX HUTpaToB. (COCTaBbTE CXEMY TrajlbBaHHUYECKOIO

DJIEMEHTa, HAIMUIIUTE YPaBHEHHUS AJIEKTPOIHBIX MPOLECCOB M TOKOOOpasyrolen
C.3+ C_ 2

peakiuu. Beramcoure DJIC: a) mpu craHgapTHBIX yciaoBusax ( Cr”' = “sn™" —

c c
MOJIB/JT); 0) MpU KOHIIEHTPALIUAX ¥t = T = 0,01 MoIB/i1,

Pemenue. [Tpu cxematnueckom 3anucy raJbBaHUYECKOr0 SJIEMEHTA TPaHuUIA
pazziena Mexay METaIOM M PacTBOPOM 0003HAYaeTCs BEPTHKAJIBHOW UYEpPTOH,
rpaHulla MEXIY PacTBOPAMH JJIEKTPOJUTOB — JIBOWMHON BEPTUKAIBHON 4YEPTOMl.
AHOJ 3aIMCHIBAacTCs ClIeBa.

CpaBHI/IM CTaHAapPTHBIC QJICKTPOAHBIC IMOTCHIO M AJIbI MCTAJIJIOB:
0 0

E 3+ 0 E 2+ 0
¥t e’ = 0,74 B, 5 [sn? = _ 0,14 B. Xpom, kak 0ojice aKTHBHBIH METaJLI,
SIBJIIETCS] AHOJIOM, a OJIOBO — KaTOJIOM.
3anuiieM cxemy rajJbBaHUYeCKOro JIeMEHTA:
(-) Cr | Cr(NO3); || Sn(NO3); | Sn (+)
WK () Cr| Cr3* || Sn?* | Sn (+);
AIIEKTPOIHBIC MPOIIECCHI:
anogueii:  Cr’— 3¢ — CF’" (upouecc oxucienus), X 2
kaTomublii: Sn’" +2e” — Sn’  (mpouecc BoccTaHOBIIECHNS)] x 3
ypaBHEHUE TOKOOOPA3yIOIIeH peakinu:
2Cr%+38n*" — 2CHP" + 385n’.
Brruuciaum anextpoasmxkyiyto cuiy (I1C):
a) cragmaptayro DJC £ 1o ects DJIC snmeMeHTa IpHM CTaHAAPTHHIX
YCJIOBHSIX, KOT/Ia KOHIIEHTPAIIMN HOHOB METaJlJIa paBHBI | MOJIB/JI, pacCuuTaeM 10
YPaBHEHUIO:

E 0 2+ 0 E 0 3+ 0
50 = Eommoda _annoc)a = Sn /Sn - o /Cr >
£9=_0,14 — (— 0,74) = 0,60 B;
6) B YCIOBHUAX OTIWYHBIX OT CTAHAAPTHBIX CHadajla pacCuuTacm II0
YPaBHCHUTIO HepHCTa OTACIBbHBIC JJICKTPOAHBIC ITIOTCHIMAJIBI MCTAJIJIOB:
P ) 0,059 /
Sn2+/Sn0: ESn2+/Sn0 + 2 gCS”2+

b




E
st [sn’ = 0,14 + 0’(;59 Igl02=-0,14+ 0’259‘ (-2) == 0,20 B;
, 0,0591
ECr3+/Cr0 _ ECV3+/CVO + 3 o
E_ 3,
criterd _ 0,74 + #[gl(ﬂ =—-0,74 + 0’259 (-2)=-0,78 B;

a 3areM 1o (opmyne BoruucauMm OJ[C, y4uuThIBas, 4TO OJIOBO OCTAJIOCh
KaTOZIOM, a IIMHK — aHOJOM:

E E
£ = Sn2+/Sn0_ Cr3+/Cr0 +

£=-0,20-(-0,78)=0,58 B.
7.2.3 IlpumepHbIi NepeyeHb 3aaHUi 1JIs pellieHusl MPUKJIATHBIX 32124
Tema 12. Koppo3us u 3amuuTa MeTaNINYeCKUX KOHCTPYKIUIA

3amaua 2. N3genue u3 xene3a ¢ MPUMECHI0 HUKENSI HAXOAUTCS. BO BIAXHOMN
cpene, ColeprKallen yIJIEKUCIIbIN Ta3. Y KaKUTe, I0 KAKOMY MEXaHU3My IIPOTEKAeT
KOPPO3MOHHBIN MIPOLIECC, U HATUIIUTE €r0 YPaBHEHUSI.

Pemenne. YTIIeKUCIBIN ra3 B3aUMOJCHCTBYET ¢ BOJION U o0Opasyer cialyro
yroapHyto kuciaory CO, + H,O S H,CO; kotopas JIUCCOIUUPYET TIO
ypaBuennio H,CO; S H™ + HCO; . Takum o0pa3om, pacTBOp, B KOTOPOM
HAXOJUTCS u37enne, OyAeT MPOBOAUTH IICKTPUUCCKUN TOK, U OKUCIUTEIIEM B HEM
SBISIIOTCS.  Katuonbl  H'.  Kopposus, ciemoBaTeiabHO, MPOTEKaeT MO
AIEKTPOXUMUYECKOMY MEXAHU3MY .

3anuueM CXeMy BO3HHUKILETO KOPPO3UOHHOTO AJIEMEHTA!

Fe|HY,HCO; | Ni.

Keneso Fe 6onee akTupHbIH MeTami ( E°

T 0,44 B) uem HHKEIb, OHO
e e

SBJISIETCS aHOJIOM, @ Ni — KaToJ0M (E13712+/Ni0 = —0,25B).

Ha mnoBepxHocTn xene3a  (aHOAAa) NPOUCXOIUT MPOIECC OKHUCICHUS.
VpaBHeHue aHogHOTO nponecca (anon Fe’):  Fe’ — Fe?* +2e”.

JKeneso B BuE MOHOB Fe’” mepexoauT B pacTBOP, @ SJIEKTPOHLI IIEPETEKAIOT
Ha HUKENb. [[OBEpXHOCTh HUKEIS 3apsHKAeTCsl OTPUIIATEIBHO, K HEH U3 pacTBOpa
MOIXO/ISIT KATHOHBI BOAOPO/Ia, TPUHUMAIOT JICKTPOHBI U BOCCTAHABINBAIOTCS.

VpaBHenue karogHoro npouecca (xarox Ni’): 2H" +2e™— H,.

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB VISl MOATOTOBKH K 3a4eTy

He nmpenycMoTpeHO yueOHBIM TIaHOM

7.2.5 IlpumepHbIi NepevYeHb sl MOATOTOBKH K IK3aMeHY

Cmpoenue eeuiecmea u peaKkuuoHHasn CnocooHocmb eeuiecme
OCHOBHBIC KJIACCHI HCOPTaHUYCCKUX COCHHHCHHﬁ: OKCHUIbI (KI/ICJ'IOTHBIC,



OCHOBHbIE, aM(OTEpHbIE), THUAPOKCUABI (KUCIOTBI, OCHOBaHUA, aM(pOTEpHBIC
TUAPOKCHJIBI), cond. [IpUHIMIT KHCIOTHO-OCHOBHOTO B3aumojenctBus. Conn
KHCIIbIE, CPEHUE, OCHOBHBIE.

OOmue KBaHTOBO-MEXaHMUYECKHUE TMPEJCTaBICHUS O CTPOCHHE aToMa:
BOJIHOBAs MPUPO/a MUKPOYACTHULl U BJIEKTPOHOB, 3JIEKTPOHHbIE 00J1aKa, aTOMHBIE
opbutanu, sAapo artoma. YpaBHeHue Illpenunrepa. KBaHTOBBIE umCna Kak
XapaKTepUCTUKA COCTOSIHUSA JJIEKTPOHOB B aTOME: TIJaBHOE, OpOUTAJIbHOE,
MarHuTHOE, CIMHOBOE. Tumbl aTroMHBIX opOuTaneld. [IpuHIMIBI pacnpeneneHue
ANIEKTPOHOB B atoMe. [locrmeaoBareabHOCTh 3alOMHEHHUS aTOMHBIX OpOUTaliel B
coorBeTrcTBUM ¢ ux dHepruen. lIpaBmmo Kneuxkosckoro. Ilpunnun Ilaymu n
npasuiio ['yHaa. DnekTpoHHbIe KOHPUTYpALlMU aTOMOB U HOHOB.

[Tepuonnueckuii 3akoH .M. Menneneesa. Ilepuonnueckas cucrema JI.M.
MenzneneeBa Kak ecTeCTBEHHass Kiaccuukanuss diemeHToB. CTpyKTypa
NIEPUOINYECKOM CHCTEMBI: IEpUOA, psAx, rpynna u noarpymma. IlepuoguynocTts
VU3MEHEHUE CBOWCTB JJIEMEHTOB B Ipelenax INEPUOJOB M TJIABHBIX IOATPYIIL
OHeprusi HOHU3ALMH, CPOACTBO K OJJIEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTb.
M3MeHeHne KMCIOTHO-OCHOBHBIX M OKHCJIMTEIbHO-BOCCTAHOBHUTEIIBHBIX CBOMCTB
COCIUHEHNM.

Mexanu3sm  oOpa3oBaHMsl ~ KOB&JIEHTHOW  cBsi3u.  OOMEHHBIT U
JOHOPHO-aKLENTOPHBIH MEXaHW3M 00pa30BaHUsl KOBAJIECHTHOW cBsA3M. CBoOMCTBa
KOBAJICHTHON CBs3M. CHIMa- M NHU-CBSI3M, HAIIPaBICHHOCTb W DHEPIUs CBS3U.
['mGpunuzanns aTOMHBIX oOpOWTanei, reoMeTpuyeckas CTPYKTypa MOJIEKYII.
KoBanenTtHas cBs3b moyisipHass ¥ HenossipHas. llomsipHocTs Mosekyn.  HMonHas
cBA3b. CTpoeHUE COEAMHEHUIN C HOHHBIM TUIIOM CBSI3U. BaJIGHTHOCTB 3J1EMEHTOB B
HOpPMaJIbHOM U BO30YXJICHHOM COCTOSIHHSIX: CTENICHb OKHCIICHUS U 3apsii aTOMOB B
coeMHEHMX. OKHUCIUTENbHO-BOCCTAHOBUTEbHBIE —Ipouecchl. OKUCIUTENH,
BOCCTAHOBUTEIH. Crenenb OKHCJICHUS. Omnpenenenue
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIBHON POJIM COCIMHEHMS II0 CTEINEHU OKHMCIICHHUS
aToMOB. PaccTaHoBka KO3(Q(QUIMEHTOB B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIusaX METOI0M JIEKTPOHHOT0 OaaHca.

Xumuueckas mepmoOUHAMUKA U XUMUYUECKAA KUHEMUKA

OCHOBHBIE TEPMOJMHAMHYECKUE TOHSATHS: CHUCTEMAa, TOMOTEHHas |
TETEPOTreHHAsl CUCTEMA, M30JMPOBAHHAs 3aKpbITAsl CHCTEMA, CHUCTEMAa OTKpbITas,
napaMeTpbl COCTOSIHUSI CHUCTEMBbl, TEPMOJAMHAMUYECKUE (QYHKIMHM. BHyTpeHHss
HEpruss W OSHTajdbnus. TemnoBo »HpdexkT peakuuu. ODHAOTEPMUYECKUE U
DK30TEPMUYECKHE NPOLECCHl. 3aKOH I'ecca M CIEeACTBUSA, BBITEKAIOIIME U3 HETO.
CranmapTHas SHTaJIbNUA O00pa30BaHUS CIIOKHOTO BEIIECTBA. TepMOXUMHYECKHE
ypaBHEHUS. DHTPOIHS U U300apHO-U30TEPMUUECKUI OTeHIMa. HanpaBieHHOCTh
XUMHYECKuX npoueccos. I, II Hayana repmoanHaMuky.



Xumuueckass KkuHeTuka. CKOpOCTP XMMHYECKMX peakuui. OHeprus
aKTUBallMK. YpaBHeHHEe AppeHuyca. 3aBUCHUMOCTb CKOPOCTHM pEaKUUU OT
KOHLEHTPalMy pPEarupyrolnx BEIIECTB W JaBJICHHUS. 3aKOH JEHCTBUSA Macc.
Kunernueckue ypaBHeHnsa. KoHCTaHTa CKOPOCTH pEaKLUU.

BimsiHue TemiepaTypbl Ha CKOPOCTb XMMHUYECKOM pEaknMH, IpaBUIIO
Bant-T'o¢da, remneparypnslii ko3puurient. Bnusaue katanusatopa Ha CKOPOCTb
peakuyy. CyIIHOCTb KaTaau3a.

ITpouieccel  oOpatuMble u  HeoOpaTuMble. XUMHYECKOE paBHOBECHE.
Koncranta xmmuueckoro pasHoBecus. [lpmamun Jle-Illatense. Bumsnue
TEMIIEPATYpbl, KOHLEHTPALMK, MAAaBJICHUS M KaTaJd3aTopa  Ha CMEIICHHE
PaBHOBECHS.

Pacmeopul. /lucnepcnovie cucmemoi

OOwmas xapakrepucTuka pacTBOpoB. CrocoObl BbIpaXKEHHs] KOHLIEHTPALUU
pacTtBopoB. MoJsipHas, MOJsIbHAs KOHILICHTPALMs, MOJIIpHAs, MaccoBas oI,
MOJISIpHAs KOHLEHTpALUs JKBUBAJICHTOB. JlaBieHue apa pacTBOpOB. 3akoH Payis
JUIl pacTBOPOB HEAIEKTPONMUTOB. [lOHM)KEHME TeMmepaTypbl 3aMep3aHus W
NOBBIIIEHUE TEMIEPATYPhl KUIEHUS pacTBOpoB. Kpuockomwus, 30ymIMOCKONUS.
Ocmoc, ocMoTraeckoe naBnenne. 3akod Baut-I'odda.

Teopuss 2JEKTPOJUTUYECKON AMCCOLMALMA AppeHHyca. OIJIEKTPOJIMTHI
cuibHble U ciabple. CTeneHb U KOHCTaHTBl AMCCOLMALMU. DJIEKTPOIUTHUECKAs
JUCCOLMAIUS CHJIBHBIX M CJIa0BIX 3JEKTPOJUTOB: KHCIOT, OCHOBAHUM, COJIEH B
Boze. CryneHuaras nuccounanys. VIOHHbIE peakuuu. Y CIOBUS TEUEHUS peakLUn
oOMeHa B pacTBOpax >JEKTPOJIUTOB. DIEKTPOJIUTHYECKAS TUCCOLMAIUS BOIBI.
HNonnoe npoussBenenue Boasl (Kw). Bomoponsseiii mokaszatens pH kak Mepa
KUCJIOTHOCTH W IenouHocTu cpenbl. pH kucinor m ocHoBanwii. IlonstHe 00
uHaukaropax. OKpacka MHAMKATOPOB B pa3IMUHbIX cpenax. ['naponus coneir. Conn
TMAPOJI3YIOIIMECS 110 AHWOHY, II0 KaTHOHY, HETHIPOJU3YIOIUECS COJIN.
N3menenune pH cpensl npu ruaponuse. BnusHue BHENIHUX (PAKTOPOB Ha CTENEHb
HOJIHOTHI ruponusa. bydepHsie cuctemsl.

[ToBepxHOCTHBIE siBIEHUS M ajacopOums. JlucrmepcHble CHUCTEMBI, HX
knaccudukanus. Komnonaasie cucTeMbl. Y CTOHYUBOCTD AUCTIEPCHBIX CUCTEM.

Xumusa HeOp2aHUUeCcKuUX 6ANCYUUX 6eULeCme

[lonydyeHnne, MeXaHU3M THIpaTallMd W KPUCTAUIM3ALWH, CBOWCTBA
BO3JYILIHBIX BSDKYIIUX MaTepHasioB (CTPOUTEIbHASI BO3AYIIHAs W3BECTb, THUIIC).
[Tonmy4yenune, MexaHu3M I'MAPATAlUN U KPUCTAIUIM3ALNN, CBOMCTBA T'UAPABINYECKUX
BSDKYIIMX MAaTepuajoB (THApaBIMYECKass M3BECTh, MOPTIAHILEMEHT). beToH,
KOppo3us 0ETOHA B PA3IMYHbBIX CPEax.

AnekmpoxumuuecKue cucmemol

ONEeKTpOJHbIA NOTEHLHMA, MEXaHU3M €ro BO3HUKHOBEHHS. Y paBHEHHUE



HepHcrta. DneKTpoXUMUYECKU psii HANPSHDKEHUN METAJTOB. THIIBI AIEKTPOIOB.

['anpBaHnMueckne 2neMeHThl. V3MepeHue  AIeKTPOABMKYLIECH  CHJIBI.
[Tonspuzanusa u nepeHanpspkeHue. XUMHAYECKME HCTOYHMKHM TOKA: IEPBUYHBIC
rajgbBaHUYECKHE DJIEMEHTBI, AaKKYMYJISTOPBI, TOTUIMBHBIE DJIEMEHTHI.

Koppo3usa MeramnoB. Buabsl koppo3un. MexaHW3M 3JIEKTPOXUMHYECKON
KOppO3UH. 3alIuTa METAJJIOB OT KOPPO3HHU. MeTalinuecKre MOKPhITHS.

IHonumepol u onuzomeput

[lonarue o noaumepax u onucomepax. OpraHMYECKUEe U HEOPTraHUYECKHUE
noauMepsl. MeToasl MoJly4eHus OJIMMEPOB: MTOJIUMEpU3alus, MOJIUKOHACHCALINS.
XUMHUYECKOE CTPOCHUE U CBOMCTBA MOJIUMEPOB. JleCTpyKIMS MOIUMEPOB.

buonoaumepsl: monucaxapuabl, HOJIUA30NPEHBI, OEIKH.

Memoovl xumuuecko2o uccied06anus 6euyecme

Xumuueckass UACHTHU(PUKALMS BEHIeCTB. AHAMUTHYECKUM curHain. OCHOBBI
Ka4EeCTBEHHOIO0 M KOJIMYECTBEHHOr0 aHain3a. KauecTBEHHbIE PEAKIIMU HA MOHBI.
Xumuueckue, PU3NKo-XxuMU4eckue U (PU3n4ecKrue METO Ibl aHAIN3a.

Opzanuueckue axcyujue cmpoumenbHvle Mamepuaivl

Knaccudukanus opraHM4eCKHX BSsDKYIIMX CTPOUTENBHBIX MAaTepHaIOB.
butymusbie Bsxxymue. [lonydenne, cBOMCTBA, MEXaHU3MBI TBEPACHHSI.

7.2.6. MeToauKka  BBICTABJEHUA  OLEHKH TPH  TPOBEACHUU
NMPOMEKYTOUYHOM aTTeCTAUU

DK3aMeH MPOBOJUTCS MO TECT-OMJIeTaM, KK Ibli U3 KOTOPBIX coaepx uT 10
BOIPOCOB U 3a7auy. Kaxapiii mpaBUIbHBINA OTBET HAa BOIIPOC B TECTE OLIEHUBAETCs |
O6aitoM, 3aga4a oreHuBaeTcs B 10 6amioB (5 6ayioB BepHOE perieHre u 5 6auioB
3a BEpHbIN OTBET). MakcuManbHOE KOJMYECTBO HAOpaHHBIX OaioB — 20.

1. Ouenka «HeynoBlieTBOPUTENIBHO» CTaBUTCS B CJlydae, €CIU CTYJEHT
HaOpai MeHee 6 0alIoB.

2. Onenka «Y IOBIETBOPUTEILHO» CTABUTCS B CITydae, €CIU CTYJSHT Habpas
ot 6 1o 10 6amioB

3. Onenka «XO0poIo» CTaBUTCS B Clydae, eCliu CTyIeHT Habpan ot 11 mo 15
OaILIOoB.

4. Onenka «OTIMYHO» CTABUTCS, €CJIU CTYACHT Habpas oT 16 10 20 6amios.

7.2.7 I1acopT OLIEHOYHBIX MATEPUAJIOB

Ko
KonTponupyemsblie pazaensl A . | HaumeHoBaHue OLIEHOYHOTO
Ne n/m KOHTPOJIMPYEMOH
(TeMbI) TUCIUTIIHBI cpexacTsa
KOMIETEHIINU

1 CrtpoeHue BemecTBa M OK-8, OK-10 Tect, KoHTpOIBHAS paboTa,

peaKkIMoOHHass  CIIOCOOHOCTD 3alUTa J1a00PaTOPHBIX

BEIIIECTB pabor, 3amura pedepara
2 OcHOBEI xumuueckoii|OK-8, OK-10 Tect, KOHTpOBHAS paboTa,

TEPMOJUHAMUKY U KHHETUKU 3alUTa 1a00paTOpPHbBIX

pabor, 3ammra pedepara




3 PactBopsl. ucnepcusie cucremsl |OK-8, OK-10 Tect, KoHTpOIBbHAS paboTa,
3amuTa Jab0paTOPHBIX
pabor, 3ammra pedepara

4 DnekTpoxumuueckue mpomeccel  |OK-8, OK-10 Tect, KOHTpOIBHAS paboTa,
3alUTa J1a00PaTOPHBIX
pabor, 3ammura pedepara

5 [Tonumeps! U OJIUTOMEPHI OK-8, OK-10 Tect, KOHTpONIBHAs paboTa,
3amuTa Ja00paTOPHBIX
pabor, 3ammra pedepara

6 Xumuueckast UAeHTUPHKAIHS OK-8, OK-10 Tect, KOHTpONIBHAs paboTa,
BEILIECTB 3aIuTa J1a00pPaTOPHBIX
pabor, 3ammra pedepara

7.3. MeToanyeckue MaTepuajibl, OINpeAeJsONIAe MPOoUeaypPbI
OLICHUBAHUSA 3HAHMI, YMEHH I, HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH

TectupoBanue ocyliecTBIsIeTCs, JMOO TMpPU TMOMOIIM KOMIBIOTEPHOM
CHUCTEMBbI TECTHPOBAHUA, JHOO C WMCIOJIH30BAHUEM BBIIAHHBIX TECT-33IaHUA Ha
OymaxHoMm Hocutene. Bpems TtectupoBanus 30 MuH. 3aTeM OCYIIECTBIISICTCS
MIPOBEPKA TECTA 3K3aMEHATOPOM M BBICTABJISAETCS OLIEHKA COTJIACHO METOJUKH
BBICTABJICHUS OLICHKH MPH IPOBEICHUU TPOMEKYTOUYHOU aTTECTALUU.

Pemienne craHgapTHBIX 3aJa4 OCYUIECTBISAETCS, JIMOO TPU TOMOIIH
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUSA, JIMOO C UCIIOI30BAaHUEM BBIJJAHHBIX 3a/1a4
Ha OymaxxHOM Hocutene. Bpems pemienus 3amad 30 MuH. 3aTeM OCYIIECTBISETCA
MPOBEpPKA PEHICHUS 3a/ad 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA, COIJIACHO
METOIMKH BBICTABJICHUS OLICHKH IPU MMPOBEICHUH POMEKYTOYHON aTTECTALIUH.

Pemenne mnpukIagHBIX 3a4ad  OCYIIECTBISAETCS, JUOO TpPHU TMOMOIIH
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUS, JINOO C UCIIOIB30BAHUEM BhIJJAHHBIX 3a7a4
Ha OymMakHOM HocuTelne. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBISETCA
MPOBEpPKA PEIIECHUS 3a/ad 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA, COIJIACHO
METOJIMKH BBICTABJIEHUS OLIEHKH ITPU MPOBEACHUHN TPOMEKYTOUYHOM aTTECTALIUH.

8 YYEBHO METO/INMYECKOE U HTHO®OOPMALNMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI)

8.1 Ilepeuenb yueOHOIl JHMTEpPaTypbl, HEOOXOAUMOM JISI OCBOEHUS
AMCUMILTHMHBI

1. I'muaka, Hukomaii JleonnmoBuy. OO6mmas xumus [ Tekcr] : yueb. mocobue:
nonyieHo MO CCCP / I'nunka, Hukonait Jleonunosuy ; moxa pen. B. A. Ilonkosa,
A. B. baOkoga. - 18-¢ u3zn., nepepad. u gom. - M. : IOpaiit , 2012

2. Xumus [Teker] : yueOHoe ocobue / BopoHexk. roc. apXUTeKTyp.-CTPOUT.
yH-T ; o o6ml. pen. I'. I'. KpuBnesoii. - Boponex : [0. u.], 2013

8.2 Ilepeyenr MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX NPHU
OCYlIEeCTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO0 IMCHUIIMHE, BKJIKYAs
nepevyeHb  JIMIEH3HMOHHOTO  MPOrPAMMHOr0  o0ecredeHHsi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTH «HTEepHEeT», COBpEeMEeHHbIX
npoecCHOHATBHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. YUreHue nexkuMi OCYLIECTBIISIETCA C MCIOJIB30BAHUEM IIPE3CHTAUU B

nporpamme «Microsoft PowerPointy.




2. Jlnga BbINOJHEHUA J1a0OPATOPHBIX pPabOT MCHOJB3YeTCSd Yy4eOHBIH
7ab0opaToOpHBI  KOMITIEKC «XuMus», coBMmecTuMbii ¢ [IK u cHaOxeHHBIN
MIPOTPAMMHBIM 00ECTICYCHUEM.

3. Xumunueckuid katanor. Heopranmueckasg xumus. CalTbl W KHUTH
http://www.ximicat.com

4. Chemnet - oduuanbHOE JJIEKTPOHHOE H3AaHHE XHUMHYECKOTO
daxynprera MI'Y http://www.chem.msu.ru/rus

5. CnpaBouyHOo-uHGOPMAIIMOHHBIN calT 1o Xxumuu http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS IJIsL
OCYHIECTBJIEHUSA OBPA3ZOBATEJBHOI'O ITPOLHECCA
Yuyeono-navopamopnoe ooopyooeanue

1. Y4yeOHO-1abopaTopHbIN KOMILIEKC « XUMUS
2. Nonomep H-160
3. Jlabopatopnsiii pH-metp JIITY-01
4. lllkad ¢ BBITSHDKHOW BEHTUIISAIIUCH
5. JlabopaTopHas XuMu4ecKas rnocyaa
6. AKBaIUCTUILISATOP
Texnuueckue cpeocmea o0yuenus
1. HoytOyk - oTnen opranu3anuu 1 o0ecredeHus: yueOHOro mpoiecca

MenuanpoeKkTop mporpamMm - OTIeN OpraHu3aIii U 00ecTiedeHnus yaeOHOTOo
npolecca.

10. METOAUYECKUE YKA3ZAHUA IJISA OBYYAIOHIUXCS TTO
OCBOEHUIO JUCHIUIIJIMHBI (MOLY JIs)

[To muctmmnHe «XUMUS) YUTAIOTCS JEKIUH, TIPOBOISITCS 1a00paTOPHBIC
paboThI.

OcHOBOW W3YyYEeHHS IUCHUIUIMHBI SBJSIIOTCS JIGKIIMM, Ha KOTOPBIX
U3JIaralTcs Hanbosee CyneCTBEHHBIC U TPYAHBIE BOIPOCHI, a TAKXKE BOIPOCHI, HE
HaIIeIINe OTPaXeHHsI B y4eOHOM TuTeparype.

JlabopatopHble pabOTHI BBHITIOIHIIOTCS Ha 1a00paTopHOM 00OpYHAOBaHUU B
COOTBETCTBUH C METOJUKAMH, TPUBEJICHHBIMH B YKa3aHHIX K BRITIOJHEHHUIO padoT.

Buy yaeOHbBIX

o I[CHTCJILHOCTB CTYyACHTA
3aHATUHN

Jlekusa Hanucanne koHCHEKTa JEKIUH: KpaTKO, CXEMaTU4YHO, MOCJIEeI0BATEIbHO
(uKCUPOBaTH OCHOBHBIE TIOJIOKEHHUS, BHIBOJIBL, (POPMYINPOBKH, 000OIIICHUS;
IIoMeYaTh BaXKHbIE MBICIIH, BBIACIATH KIIFOUEBBIE CII0Ba, TepMUHBL. [IpoBepka
TEPMHUHOB, IOHATUN C TOMOILBIO YHUUKIIONEANM, CIIOBAPEH, CIIPABOYHHUKOB C
BBIMMCBHIBAHUEM TOJIKOBaHUH B TeTpaib. O003HaYeHNE BOIPOCOB, TEPMUHOB,
MaTepuanga, KOTOpbIE€ BBI3BIBAIOT TPYAHOCTH, IIOMCK OTBETOB B
pekomMeHyeMor  nuTeparype. Eciam  caMoCTOATENbHO HE  yAaeTcs
pa3o0parhcsi B MaTrepuaie, HeoOXoauMo chopMyITUpPOBaTh BOIIPOC U 33/1aTh
MIPENOIABATEIIO HA JICKIIUU WIM HA MPAKTHYECKOM 3aHSATUU.




JlaGopatopHas
paborta

JlaGopaTopHble pabOThI MO3BOJIAIOT HAYYUTHCS MPUMEHITH TEOPETHUECKUE
3HaHUs, MOJyYCHHBIE HA JICKIIUH MPH PEIICHUH KOHKPETHBIX 3a71ad. UToOk!
HaI/IGOHGG palluOHAJIBHO W TIIOJIHO HCIIOJIb30BaTh BCC BO3MOXHOCTH
7a00paTOPHBIX JUIsI TTOATOTOBKA K HUM HEOOXOAMMO: CIEeAyeT pazodparth
JIEKIMI0 TI0 COOTBETCTBYIOIIEH TeMe, O3HAKOMHTCS C COOTBETCTBYIOIIUM
pa3genoM ydeOHHMKa, NpopadoTaTh JONOJIHHUTEIBHYIO JIHTEpaTypy |
HCTOYHUKH, PCIINTD 3a1a41 W BBINIOJIHUTH APYTI'UC MMCbMCHHBIC 3a/1aHN.

CamMocTosTeabHas
pabota

CamocrosiTenpHass padoTa CTYyJACHTOB CIOCOOCTBYET TITyOOKOMY YCBOCHHS
y4eOHOro  MaTepuana MW pa3BUTHIO  HABBIKOB  caMo0OOpa3oBaHUS.
CamocrosTenbHas paboTa npernoaaraeT cleAyollue COCTaBISIOUIIe:

- pabora ¢ TekcTamMu: y4yeOHUKAaMH, CIPABOYHMKAMHM, IOMOIHUTEIBHOM
JUTEPaTypOi, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKITH;

- BBITIOJTHEHUE JIOMAIIIHUX 331aHUN U PacYeTOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOATEILHOTO U3YUYECHHUS;

- yuacTue B paboTe CTyIeHUEeCKHUX HAayYHBIX KOH(EPEHIINH, OMMMIIHaT;

- IOATOTOBKA K MPOMEKYTOYHOM aTTECTAIIHH.

IToaroroBka k
MIPOMEKYTOUHOMN
aTTecTaluu

I'oTOBUTBCS K NMPOMEXKYTOYHOM ATTECTALMM CIEAYET CUCTEMAaTUYECKH, B
TE€YCHHE BCero cemecrpa. VIHTEHCHMBHAs MOATOTOBKA JOJDKHA HA4aThCs HE
[IO3/IHEE, YEM 3a MECSAL-IIONTOpa A0 IMPOMEKYTOUYHOM arrecTauuu. JlaHHbIe
nepes 3K3aMEeHOM, 3K3aMEHOM Tpu JHs 3(deKkTuBHEe BCEro MCIoyib30BaTh
JUIsl IOBTOPEHUS ¥ CUCTEMAaTHU3alluy MaTepraa.
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