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1. HEJIM U 3AJJAYU JUCIUITJIMHBI

1.1. eau IUCHUNIMHBI

Llenbto U3ydeHHs AUCHUILTUHBI « XUMHUS» SBJSIETCS MOJIyuYeHUE CTYACHTaMH
3HAHUU:

- TOJHOM CHCTeMbl TpeACTaBIeHUA 00 OOIMX KayeCTBEHHBIX WU
KOJINYECTBEHHBIX 3aKOHOMEPHOCTSAX NPOTEKAHUS XUMHUYECKUX TIPOLECCOB H
SBJICHUH B Pa3IMYHBIX (U3NKO-XUMHUYECKUX CHCTEMax, ONMUPAsCh MPU ITOM Ha
(byHIaMeHTaIbHbIE TOJIOXKEHHS PU3UKU U XUMUU.

1.2. 3agayu ocBOeHHMA IMCUMILINHBI

OCHOBHBIMU 337ja4aMi AUCUUILTUHBI « XUMHSD SBISIOTCS:

- 3aJI0’)KEHUE OCHOB JJIi MOHMMAaHUSI XUMUYECKUX MPOIIECCOB MPEBPAIICHUS
BEIIECTB, KOTOpbIE OYAyT CIOCOOCTBOBaTh MPUHATHUIO TPAMOTHBIX, HAyYHO
00OCHOBaHHBIX MPO(ECCHOHANBHBIX peIIeHui B  00JACTH  CTPOUTENIBHON
TEXHOJIOTUM, a TaKKe CHOCOOCTBOBATH BHEAPEHHUIO JOCTIDKEHHM XUMHH TPH
pEIIeHUH 3THX TPOOIIeM.

- IPYUBUBAaHUE HABBIKOB OCMBICJICHHOTO PEIICHHS] KOHKPETHBIX XMMHYECKUX
3aa4, HAy4YUTh HAXOJUTh ONTHUMAJIbHBIE PEUIeHUs MPOPECCHOHATBHBIX 33j]ad, B
TOM YHCJI€ C HCIOJb30BAHWEM 3aKOHOB XHMHUH, XUMHUYECKUX IMPOIECCOB U
BEIIIECTB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Jucuunnuna «Xumus» B ctpykrype OIIOII otHOCHTCS K 6a30Boii yacTH
y4eOHOro IJIaHa U ABISETCS 0053aTeIbHON K U3YUCHHUIO.

TpebGoBanus K «BXOAHBIM» 3HAHUSIM U YMEHUSIM CTYACHTa, HEOOXOIUMBIM
JUTSL U3YYEHHMSI TUCIUIUINHBL « XXMM :

- BJAJICHUE 3HAHWSIMM [0 XUMHUM B OOBEME IIKOJIBHONH MpOTrpamMMbl
(BllalcHME OCHOBHBIMM TIOHATHUSMU M 3aKOHAMH XHMHHM, YMEHHE COCTaBIISATh
YPaBHEHHUSI XMMUUECKUX PEaKLINN);

- YMEHHE€ HCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS Ul PELICHHs 3a7ad I10
XUMUH.

N3ydyenne nuCHUIUIMHBI «XUMHS» TpeOyeT OCHOBHBIX 3HAHUM, YMEHUU U
KOMIIETEHIIMI CTy/IeHTa 110 KypcaM: MaTeMaTHKa, (PU3uKa.

[TonmyyeHHble B Kypce XUMHUU 3HAaHHS HEOOXOAUMBI MNpPU H3YYEHUU
CJIEIYIOIIMX TUCLMIUIMH HUKIIA:

- CTPOUTEIIbHBIE MAaTEPHAIIBI,

- KOHCTPYKIIMOHHBIE METAJIJIBI U CILJIABBI B CTPOUTEIBCTBE.

3. TPEBOBAHMSI K  PE3YJBTATAM  OCBOEHMS
JUCHMUILIAHBI

[Ipouiecc u3yueHus TUCHUIUIMHBI «XUMUS» HampasieH Ha (popmMupoBaHue
CJEYIOIUX KOMIETEHIUMI:



- OIIK-1, CIIOCOOHOCTD HCIIOJIBE30BaTh OCHOBHBIC 3aKOHEI
€CTECTBEHHOHAYYHBIX JUCHHUIUIMH B  NPOGECCHOHANBHOW  JIESTEIBHOCTH,
NPUMEHATh  METOJBI ~ MaTeMaTHYeCKOro  aHajiu3a ¢ MaTeMaTH4YeCKOIo

(KOMIIBIOTEPHOTO) MOJEIUPOBAHUSA, TEOPETUYECKOTO M HIKCIEPUMEHTAIBLHOTO
UCCJIeI0BAHNUS;

- OIIK-2, crnocOOHOCTH BBISIBUTH €CTECTBEHHOHAYUYHYIO CYIIHOCTh IIPOOIIEM,
BO3HMKAIOIIMX B XOJ€ MNpo(hecCUOHATBHOU AEeSATENbHOCTU, MPUBICYb HMX JIA
pelIeHus: COOTBETCTBYIOIINM (PU3NKO-MaTeMaTUYECKUI arnmapar.

B pe3ynbTaTte u3ydeHus IUCUUILTMHBI CTYJEHT JI0JKEH:

3Hamb:

- OCHOBBl XHMHM M XUMHUYECKUE MPOLECChl COBPEMEHHOW TEXHOJIOTHUHU
MPOU3BOJICTBA CTPOUTEIBHBIX MATEPUATIOB U KOHCTPYKIIM, CBONCTBA XUMUYECKUX
AJIEMEHTOB U UX COEUHEHH, COCTABIISIONIUX OCHOBY CTPOUTENIbHBIX MAaTEPUAJIOB;

ymembp:

- IPUMEHATH IIOJYYEHHBIC 3HAHWS IO XMMHUM IIPU H3YYEHUU JPYTUX

JTUCLIUTILINAH.
énaoemu:

- COBpPEMEHHOW Hay4HOM ammapaTypoi, HaBbIKAMH BeJeHUS (PU3UUECKOIro

9KCIICPUMCHTA.

4. OFbEM JUCIHUILINHBI U BUJblI YYEBHOM PABOTHI

OO6mr1ast Tpy1I0€MKOCTh TUCITUTIITUHBI « XUMHUS COCTABIISET 5 3a4€THBIX

€IUHULI.
Beero Cemectpsbl
Bun yaeOHO# paboTh
qaCcoB 1/1
AyIuTOpHBIE 3aHATHS (BCEro) 72/ 16 72/16
B ToMm uncne:
Jlexuum 36/8 36/8
[Tpaktuueckue 3ausatus (I113) -/- -/-
JlaGopatopusbie pabotsl (JIP) 36/8 36/8
CamocronTesbHasi padoTa (Bcero) 72 /155 72 /155
B Tom umce:
Kypcosoii npoekt
KontponbHas pabora -/- -/-
DK3aMeH DK3aMeH
Bua npomexyTodyHoit arTectanuu (3a4eT, SK3aMeH ) (36 acos)/ | (36 wacos)/
A mp Y H ’ Ox3ameH (9 | Dx3ameH (9
4acoB) YacoB)
OO61mast Tpy10eMKOCTh qac 180 /180 180/ 180
3a4. €. 5/5 5/5




5. COAEP/ KAHUE JUCHUIIVINHBI

5.1. Conep:kanue pa3iejioB JUCHUIIIIMHBI

HaumenoBanue pasnena
JUCIIATIIMHBI

Conepxanue pazzaena

Crpoenue BelecTsa u
peaKIMoHHAas CIIOCOOHOCTh
BEIIECTB

KBaHTOBO-MeXaHMUECKUE TPEJCTABICHUS O CTPOCHUU
atoma. J[BoilcTBeHHas mpupoAa dSJIECKTPOHA. ATOMHas
opbutans. KBanroBsle uncina. [IpuHINIT MUHUMAIBLHON
sHepruu. IlpaBuno KineukoBckoro. I[Ipunmun 3ampera
[Taynu. IIpaBuno I'ynpa. DNEeKTPOHHBIE
KOH(UTYpalMaToMOB U HOHOB.

[lepuonnueckuid 3akOH H IEPUOJUYECKAs CHCTEMA
anemeHToB. [lepmoanueckue CBOMCTBA 3JIEMEHTOB.
Paguycel aromoB. OHeprus uoHuzauuu. CpoacTBO K
JJEKTPOHY. DIIEKTPOOTPULIATEIBHOCTb.
[lepuoanueckoe HM3MEHEHHE KHUCIOTHO-OCHOBHBIX H
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BEIIECTB.
Xumuueckass cBs3b. KoBajgeHTHas cBsizb. MeTon
BAJICHTHBIX  CBS3€EH. OOMeHHBIT W JIOHOPHO-
aKIENTOPHBIH MeXaHu3M OOpa30BaHUS KOBAJIEHTHOMN
cBi3u.  [mOpuamszanust  aTOMHBIX  DJIEKTPOHHBIX
opOuTaneli, TeoMeTpUYeCKas CTPYKTypa MOJICKYI.
HNonnas cBsa3p. Metammyeckass cBsizb. BopopoaHas
CBS3b.

CBoiicTBA H pEaKIMOHHAsI CIIOCOOHOCTh BEIECTB,
COCTABJISIFOIIUX OCHOBY CTPOUTEIbHBIX MaTEPUAJIOB.

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

Xumuueckass TepMoauHaMHuKa. (OCHOBHBIE IOHATHSA
XUMUYECKON TepMOAMHAMHUKU. IlapameTpsl cocTosHUS.
Tepmoaunamuueckue (QYHKIMH: BHYTPEHHSS SHEpPTus,
SHTAJBIMSA, OSHTPONHUSA, HU300apPHO-U30TEPMUUECKUI
noreHuuman. [lepBoe u Bropoe Hayasla TEPMOTUHAMUKH.
OHepreTuka XMMHUYECKUX MPOLIECCOB. 3aKoH ['ecca u
CIIEJICTBUS U3 HEro. DHTAIbINUN 00pa30oBaHUs.
TepMOXuMHUYECKHE YPaBHEHHUs. Y CIIOBUS
CaMONPOU3BOJIBHOTO NMPOTEKAHUSI POLIECCOB B
M30JIMPOBaHHBIX Y HEU30JIMPOBAHHBIX CHCTEMAX.
Xumuueckass  kuHeTuka.  CKOpPOCTh  XMMMYECKHX
peakimii. [loHsTHE 00 AaKTUBHBIX MOJIEKYJIAX, YHEPTHU
aKTUBAallM¥, aKTUBUPOBAaHHOM KOMILIEKCE. YpaBHEHUE
AppeHnyca. 3aBUCUMOCTb CKOPOCTH pE€akLUuu OT
KOHIIEHTPAllMK M TEeMIEpaTypbl. 3aKOH JIEUCTBYIOIINX
Macc. KuHernueckue ypaBHEHMsI [UIsl TOMOTE€HHBIX H
reTeporeHHsIx mpomeccoB. I[lpaBuno Bant-T'odda.
MeTtoapl peryupoBaHusl CKOpOCTH peakuui. Karamms.
KaranuzaTtopsl M KaTaauTUYECKUE CHUCTEMBL. Teopuu
karanusa. KonebarenbHble peakuuu.

XuMuYecKoe paBHOBecHe. TepMoIMHAMUYECKOE 1
KMHETUYECKOE YCIIOBUS COCTOSIHUSL PABHOBECHSI.
KoHncranra paBHOBecHs. BnusiHue n3aMeHeHUs1 BHEITHUX
YCIJIOBUI Ha MOJIO0XKEHUE XUMUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [latense. ®a3oBoe paBHOBECHE.
3aKOHOMEPHOCTH XUMUYECKUX ITPOLIECCOB
COBPEMEHHBIX TEXHOJOTUH MPOU3BOJCTBA




CTPOUTCIIbHBIX MAaTCPUATIOB.

PactBopsl. /lucniepcHbie
CHUCTEMBI

OOmme mpencraBleHUs O pacTBopax. [wmiaparHas
teopusti pactBopoB J[.M. MengeneeBa. CrnocoOsl
BBIPDOKEHHUSI KOHIICHTPALIMM PacTBOPOB: MaccoBas,
MOJISIpHAsT J0JIs, MOJISIpHAsi, MOJIsUIbHAsI KOHLIEHTPALUs,
MOJISIpHAsl KOHUEHTpalusi SKBUBAJICHTOB. BripakeHue
3aKOHA YKBUBAJICHTOB JIJIs1 PACTBOPOB.

OO01mue cBoiicTBa paCTBOPOB: JIaBIICHUE Mapa
pPacTBOPOB, KUIIEHUE U KPUCTAILUIA3ALUS PACTBOPOB.
3akon Payms. Kpuockonus, a30ymnuockonus. OcMmoc,
OocMOTHYECKOe JaBieHue. 3akoH Baut-I'odda.
PactBophbl 351ekTposnTOB. Teopust 37IEKTPOIUTHYECKOM
nucconuanuu  Appenuyca. CrerneHb W KOHCTaHTa
aucconuanuu. Peakuum B pacTBOpax 3JEKTPOJIMTOB.
HNonHble paBHOBECHS U UX CMEILICHUE.
DJIEKTPOJIMTHYECKAs AUccouanus BoAsl. IoHHOE
IIPOU3BEICHUE BOJbL. BOIOPOAHBIN MIOKA3aTEb.
Meronab! onpenenenust pH. pH-unaukaropst. ['maponus
cosieit. Comu, TUIPOSIU3YIOIIUECS 110 aHUOHY, 10
KaTUOHY, HETuApoausywumecs conu. U3smenenune pH
cpensl ipu ruAposinse. bydepHbie CHCTEMBI.
JlucriepcHble CUCTEMBI, UX KIIaCCU(PUKALIKS, METObI
nojay4deHus. TepMoauHaMUYECKasi HEYCTOMYUBOCTD
TeTEPOreHHBIX JUCHEPCHBIX cucTeM. [loBepXHOCTHBIE
sIBIICHUS U aicopOrusi. Komnougaeie pacTBOPEI.
Kunernueckas u arperaTuBHasi yCTOMYHMBOCTh
KoJutouIHbIX cucteM. Koarymsauus. CegumeHTanusl.
CrpouTtenbHble MaTepUalbl KAK UCKYCCTBEHHBIE
JUCTIEPCHBIE CUCTEMBI.

DIIEKTPOXUMHUYECKHUE
IIPOLIECCHI

DIIEKTPOXUMHUYECKUE CHUCTEMBI. DIIEKTPOIHBIN
MOTEHIMAJl, MEXaHU3M €r0 BO3HUKHOBEHHUsSI. Y paBHEHHE
Hepucra. DOnekTpoXMMHYECKHM  psii  HAOPSHKEHUN
METAJUIOB. THIIBI 3JIEKTPOIOB.

lMansBannveckue 3JIEMEHTBI. Nsmepenne
3JIEKTPOJABHKYILEH CHUJIBL. [Honsapuzanuus 51
MepeHanpsHkeHue. XMMHYECKHME HMCTOYHHMKU — TOKa:
MepBUYHBIE rajbBaHUYECKUE AJIEMEHTBHI,

AKKyMYJISITOPBI, TOINIMBHBIE DJIIEMEHTBI.

Koppo3us wmetannoB. Bunbl koppo3un. MexaHusm
AJIEKTPOXUMHYECKOM KOPpPO3WH. 3alluTa METALIOB OT
Koppo3uu. Jnekrponus. [Ipoueccel, mporekarmmue npu
JJEKTPOJIN3€  BOIAHBIX  PACTBOPOB  DJIEKTPOJIMTOB.
3akonbl Dapages.

[TonuMeps! U 0JITMTOMEpHI

DJIeMEeHTbl ~ opraHuyeckol  xumuu. Ilonarune o
noiuMepax U oiauromepax.  OpraHuueckue U
HEOpPraHW4YecKre  mojauMmepsl.  Mertonbl  cuHTE3a
[IOJINMEPOB:  TOJUMEpPU3ALNs,  [OJIMKOHJEHCALMSL.
XWUMHUYECKOE CTPOCHHME U CBOWMCTBAa IOJUMEPOB.
JecTpykuus [IOJIUMEPOB. buononumepst:
MOJIMCAXapUIbl, TOJUU3ONPEHBI, OCIKHU.

CrpoutenbHbie MaTepuaibl Ha OCHOBE
BBICOKOMOJICKYJISIDHBIX ~ coeauHeHuil.  [Ipumenenue
MIOJIUMEPOB TP U3TOTOBICHUH OSTOHOB.

XuMudeckasi HICHTU(DUKAIHS

Xumudeckas UICHTU(DHUKAIHS BEILECTB.




Anamutnyeckuii curHaj. OCHOBBI KayeCTBEHHOI'O M
KOJIMYECTBEHHOTO aHain3a. KauecTBeHHbIE peakiuu Ha
HOHEL. Xumuueckue,  (PUIUKO-XUMUYECKUE |
(bU3MYeCKue METONbl aHallM3a U WX HCIOJIh30BaHUE B
COBPEMEHHBIX CTPOUTEIbHBIX TEXHOJIOTHSIX.

5.2. Pa3nesbl AMCHMIIMHBI U MEKAUCHUIIMHAPHBIE CBA3H
¢ o0ecneyuBaeMbIMH (MOCTAEAYOIMMH) TUCHMIVIHHAMH

Ne paznenoB qaHHOW AMCHUIITUHBI, HEOOXOAMMBIX
J1s1 u3y4deHus: odecrneunBaeMbIxX (Ioce 1704
Ne | HaumenoBaHue o0ecrieunBaeMbIX a yi ( AYIOTIX)
TUCITUTLIAH
/i (mocneayrommx) JUCIUIUTIH
1 2 3 4 5 6
1. | CtpouTtenbHble MaTEpHUAIIBI + + + + + +
2. | KOoHCTpYKIIMOHHBIE METAUIBI U + + + + + +
CIUIaBHI B CTPOUTEIHCTBE
5.3. Paznespl AMCHUIIINH M BUALI 3aHATHHA
Ne
[Tpakt. | JIa6. Bcero
HanmenoBanue pasnena qUCIUIIINHBI JIekir. CPC
n/m 3aH. 3aH. yac.
1. | CTtpoeHue BelecTBa M peakiMOHHAs 4/ _ 4/2 12/26 | 20/28
CIIOCOOHOCTH BEIIECTB
2. | XuMuueckas TEPMOJIMHAMUKA u
PMOX 8/4 - 8/2 | 12/26 | 28/32
KHUHETHKA
3. | PactBOpEL. [lucnepcHbie CHCTEMBI 10/2 - 10/ 12/26 | 32/28
4. | DNEeKTPOXUMHUYECKUE MTPOLIECCHI 8/2 . 6/ 4 12/26 | 26/32
5. | lomuMepsl U OIUTOMeEpBI 4/ - . 4/ - 12/26 | 20/26
6. | XuMuueckas MICHTH(QHUKAINSA BEIECTB 2/- - 4/- 12/25 | 18/25
5.4. J1aGopaTOpPHBIii NPAKTHKYM
No Ne paznena Tpyno-
/I | JUCIAILUIAHEL HaumenoBanue nabopatopHbsIx padoT €MKOCTh
(dac)
L. 1 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHUN 4/2
7. o) Omnpenenenne TEIIOBHIX A(H(PEKTOB XMMUIECKUX 4/
peakuuii
3 2 CKOpOCTh XMMHUYECKUX PEAKIIMN U XUMHUUYECKOE
' paBHOBECHE 472
4. 3 OO6mme CBOMCTBA paCTBOPOB U PABHOBECHS B BOJTHBIX 4/
pacTBopax IJEKTPOIUTOB
S 3 ['ereporeHHbIC AUCTIEPCHBIE CHCTEMBI 4/-
6. 4 4/
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH
7. 4 DAEKTPOXUMHUECKHUE TTPOIECCHI 4/4




8. 5 CBoiicTBa OpraHUYECKUX BEIIECTB U 4/ -
BBICOKOMOJIEKYJISIPHBIX COeTMHEHHH (TI0JIMMEPOB)
9. 6 KauecTBEHHEIN U KOJIMYECTBEHHEBIN XUMAYECKHAN aHAIN3 4/-

5.5. IlpakTHyecKue 3aHATUS

He nmpenycmotpensi

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB
N KOHTPOJIBHBIX PABOT

KypcoBble mpoekTsl,

KypCOBbIE M KOHTPOJbHbIE pabOThl B 00beMe

HACTOSAIIEH TUCIUIUIMHBI HE IPETYCMOTPEHBI.

7. ©°OHI OHEHOYHBIX CPEACTB JAJIsA IPOBEAEHUSA

MPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIUXCS IO

JTUCHUIIJIMHE (MOJIY.JIIO)

7.1 IlepeyeHb KOMIETEHUMH C YKa3aHUEM 3TANOB UX (POPMHUPOBAHUS B
npouecce 0CBOCHUs1 00pa3oBaTeJbHOM 1T

DOTrPaMM bl

Ne
n/n

Kommnerenmus (mpodeccuonanpHas - [1K)

dopma KOHTPOJIS ceMecTp

1

OIIK-1  cmoco0HOCTH  WCHOJIB30BATh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
TUCIIUTLTAH B poheCCUOHATLHOM
NESATENbHOCTH,  TPUMEHSTH  METOIbI
MaTeMaTH4eCKOTo aHanm3a u
MaTeMaTU4eCKOoro (KOMITBIOTEPHOT0)
MOJICTTUPOBAHUS,  TEOPETUYECKOTO W
HKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS;

JlaGopatopnas paborta (JIP) 1/1
Tectuposanue (T)

DK3aMeH

OIIK-2 CIOCOOHOCTh BBISIBUTh
€CTECTBCHHOHAYYHYIO CYIIHOCTb
npobieM,  BO3HUKAIOUIMX B XOJIE
npogeccuoHaIbHON NeSITeNbHOCTH,
MIPUBJICYb ux pereHus
COOTBETCTBYIOIIHI bu3uKo-
MaTeMaTU4YeCKUH anmnapar,

IS

JlaGopatopnas paborta (JIP) 1/1
Tectuposanue (T)

DK3aMeH

7.2 Onucanue nMokasaresieid 1 KpUTepreB OLICHUBAHUS KOMIIETEHIIMH HA
a3JIMYHBIX 3Tanax ux ¢GopmMmupoBaHus, ONMUCAHHUE IKAJ OLCHUBAHUSA

Jeckpunrop
KOMIETEHIINH

TToka3zaTenb OllCHUBaHUS

dopma OlleHUBAHUS

JIP T OK3aMeH

3Haer

OCHOBBl XMMHMU U XHMHUYECKHE IPOLECCHI
COBPEMEHHOM TEXHOJOTMU IPOM3BOACTBA
CTPOMTENBHBIX MAaTEpHaIOB U KOHCTPYKIIHH,
CBOMCTBA XMMMUYECKHUX DJIIEMEHTOB M HX
COEIMHEHU, COCTABIISAIOLINX OCHOBY
ctpoutenbHbix MaTepuaios (OIIK-1, OIIK-2)




VYMeet

IMPUMCHATH IOJYUCHHBIC 3HAHHA MO0 XUMHU

skcnepumenTa (OIIK-1, OIIK-2)

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

Bnaneer COBPEMEHHOM Hay4YHOH anmaparypoi,
HaBbIKaMHU BeICHUA buznuecKoro + + +

7.2.1. ITan TeKymero KOHTPOJIs 3HAHUM

PesynbTaThl TEKylero KOHTPOJS 3HAHUW U MEXKCECCHOHHOW aTTecTaluu
OTICHUBAIOTCSI TI0 TIATHOATHHON IITKAJIE C OIICHKAMHU:

COTIUYHON;

«XOPOLIOY;

«YJOBJIETBOPUTEIHHOY;

«HEYJOBJIETBOPUTEIHHOY;

«HE aTTECTOBAH.

Heckpun Ouenka Kpurepuit
TOp [Tokasarens olleHUBaHUS OIICHUBAHMUS
KOMIIETE
HIIUU
3Haer OCHOBBI XUMHUU M XHMHYECKHE TIPOIECCHI I
. OJTHOE
COBPEMEHHOM  TEXHOJOTMH  IPOU3BOJCTBA
9 MoceleHne
CTPOUTENIbHBIX MAaTepPHaIOB W KOHCTPYKIIHMA,
o TIEKIIMOHHBIX
CBOMCTBA XMMHYECKHX DJIEMEHTOB U HX .
. 3aHSTHIA,
COCTMHEHUH, COCTaBIISIOLITUX OCHOBY ABonaTo
hi§ TOPHBIX
crpoutenbHbix MatepuaioB (OITK-1, OITK-2) patop
OTIUYHO | paboT.
Ymeer MPUMEHSTh MOJYYCHHbIE 3HAHUS 10 (U3MKe B
IIpoxoxacHue
XUMHUM TP W3YYEHHHM JAPYTUX JUCHUIUINH D OMEKYTOHOLO
(OTIK-1, OTIK-2) POMENYT
= > " TECTUPOBAaHUS Ha
Bnageer | coBpemeHHOM Hay4YHOU anmnapaTtypoi, P
HABBIKAMU BEJICHUS bu3nIeCcKOro
COTJIMYHOY.
skcnepumenTa (OIIK-1, OTTK-2)
3Haer OCHOBBI XUMHU M XHMHYECKHE TIPOIECCHI I
N OJIHOE
COBPEMEHHOM  TEXHOJOTMH  IPOU3BOJCTBA
9 MOCEIIeHNE
CTPOUTENIbHBIX MAaTepPHaiOB W KOHCTPYKIIHM,
o JIEKINOHHBIX
CBOMCTBA XMMHYECKHX DJIEMEHTOB U HX .
. 3aHSTHIA,
COCTMHEHUH, COCTaBIISIOLITUX OCHOBY ABonaTo
1 TOPHBIX
crpoutenbHbix MatepuaioB (OITK-1, OITK-2) patop
xopomo | paboT.
Ymeer NPUMEHSTh MOJYYCHHBIE 3HAHUS N0 (pU3MKe B
[Ipoxoxnenue
XUMHUM TPU W3YYEHHHM JAPYTUX JUCHUILUINH DOMEKYTOUHONO
(OTIK-1, OTTK-2) POMEYT
= > = TECTUPOBAaHUS Ha
Bnageer | coBpemeHHOM Hay4YHOU anmnapaTypoi, OLEHK
HABBIKAMU BEJICHUS bu3nIeCcKOro «xopoi]uo»
skcnepumenTa (OIIK-1, OTTK-2) '
3HaeT OCHOBBl XMMHM UM XUMHYECKHUE IPOLECCHI [Tonnoe
COBPEMEHHOM  TEXHOJOTMH  IPOU3BOJCTBA MOCEIICHNE
CTPOUTENILHBIX MAaTepPHaIOB W KOHCTPYKIIHMA, TEKIIMOHHBIX
CBOMCTBA XHMMHYECKHUX DJJIEMEHTOB W HUX | yIOBJET | 3aHATHI,
COCTMHEHUH, COCTaBIISIOLTUX OCHOBY | BOPUTEIN | IaOOpaTOPHBIX
crpoutenbHbix MatepuainoB (OITK-1, OITK-2) BHO pabor.
Ymeer NPUMEHSATH MOJy4eHHBIC 3HAHUS N0 (U3UKE B [Tpoxoxaenue
XUMUM TP U3YYCHHH JAPYTUX TUCHUIUINH MIPOMEXYTOUYHOTO
(OIIK-1, OIIK-2) TECTUPOBAHUS Ha




Heckpun Ouenka Kpurepuit
TOp IToka3zarenn OLCHUBAHUA OLCHUBAaHUA

KOMIIETE

HIIUU

Bnaneer | coBpemeHHOU Hay4YHOH anmaparypou, OIIEHKY
HaBbIKaMU BE€ACHUA (1)1/13quc1<0r0 «YyHdOBJICTBOPUTCIIb
skcnepumenTa (OIIK-1, OITK-2) HOY.

3HaeT OCHOBbI XHUMHHU W XHUMHYCCKUC TIPOLCCCHI YacTtuuHoe
COBPEMEHHOM  TEXHOJOTMH  IPOU3BOJCTBA MOCEILEHUE
CTPOUTENIbHBIX MAaTepPHaIOB W KOHCTPYKIIHMA, JEKLINOHHBIX
CBOMCTBA XMMHYECKHX DJIEMEHTOB U HX 3aHSTHIA,
COEIMHEHUH, COCTaBIISIOLITUX OCHOBY 1ab0paTOPHBIX
crpoutenbHbix MatepuaioB (OITK-1, OITK-2) HEYHOBI pabor.

YmMmeer OPUMEHSATH MOJIy4YeHHbIE 3HaHUS MO (U3UKE B ZEEEI()) - [Ipoxoxnaenue
XUMHUM TP WU3YYEHHHM JAPYTUX JUCHUIUINH MIPOMEKYTOUHOT'O
(OIIK-1, OTIK-2) TECTUPOBAaHUS Ha

Bnaneer | coBpemeHHOU Hay4YHOH anmaparypo, OLIEHKY
HABBIKAMU BEJICHUS ¢du3nueckoro «HEY/I0BJIETBOPUT
skcnepumenTa (OIIK-1, OTTK-2) €JILHOY.

3HaeT OCHOBbBI XHUMHHU W XHUMHYCCKUC TIPOLCCCHI
COBPEMEHHOM  TEXHOJOTMH  IPOU3BOJCTBA
CTPOUTEIIBHBIX MAaTEpPUAIIOB M KOHCTPYKLUH,
CBOMCTBA XMUMHYECKHX DJIEMEHTOB U HX Henocemenue
COEJIMHEHUH, COCTaBIISIOLITUX OCHOBY JIEKINOHHBIX
crpoutenbHbix MatepuaioB (OITK-1, OITK-2) He 3aHSATHH, u

Ymeer NPUMEHSTh MOJYYCHHBIE 3HAHUS N0 (pU3MKe B EEEGCTO 1ab0paTOPHBIX
XUMUM TP W3YYEHHHM JAPYTUX JUCHUIUINH pabor,
(OIIK-1, OTIK-2) TECTUPOBAHUS

Bnaneer | coBpemeHHOU Hay4YHOH anmaparypo,
HaBbIKaMU BE€ACHUA q)HSI/I‘IeCKOI‘O
skcnepumenTa (OIIK-1, OIIK-2)

7.2.2. ITan npoMe:KyTOYHOT0 KOHTPOJIsI 3HAHUH
[Io OKOHYaHMM U3Y4YEHUS AUCIHUIUIMHBI PE3YJIbTaThl MPOMEKYTOUYHOTO
KOHTPOJII 3HAaHMW (PK3aMEH) OLIEHMBAIOTCA IO YeThIpexOajJbHOM 1IKajie ¢

OLICHKaMM:

® (OTJINYHOY;

® «XOpOILOY;

® (YJOBJIETBOPUTEIBHOY;

® «HE YJOBJIETBOPUTEIBHOY.

Heckpun Ioka3zareab oueHUBaAHUSA Ouenka Kpurepuii
TOp OLleHUBAHUA
KoOMIIeTe
HIMH

3Haer OCHOBBI XUMHUH U XUMHUYECKHE MPOLIECCHI CryneHnt
COBPEMEHHOM TEXHOJIOTHUHU TIPOU3BOJICTBA JTEMOHCTPUPYET
CTPOUTENLHBIX MAaTEPUAIOB U KOHCTPYKIIUH, IIOJIHOE
CBOICTBA XUMUYECKUX DJIEMEHTOB U UX OTJIUYHO | HOHUMaHHE
COEMHEHUH, COCTABIIAIOIIMX OCHOBY 3aJaHuH. Bce
crpoutenbHbix MatepuainoB (OITK-1, OITK-2) TpeboBaHUs,

Ymeer MIPUMEHATH MMOJyYEHHBIE 3HAHMUS 1O (PU3HUKE B MpEAbSIBISIEMbIE K




Heckpun Ioka3zareab oueHUBaAHUSA Ouenka Kpurepuii
TOp OlleHUBAHUS
KoOMIieTe
HIUH
XUMHUM TP W3YYEHHHM JAPYTUX JUCHUIUINH 3aJIaHUIO0
(OIIK-1, OIIK-2) BBITIOJTHEHBI.
Bnaneer | coBpemeHHOU Hay4YHOH anmaparypoi,
HABBIKAMU BEJICHUS bu3nIECKOro
skcnepumenTa (OIIK-1, OIIK-2)
3Haer OCHOBBI XUMHUU U XUMUYECKUE TTPOLIECCHI
COBPEMEHHOM TEXHOJOTUH MPON3BOACTBA
o Crynent
CTPOUTENLHBIX MaTEPUAIOB U KOHCTPYKIIUH,
o J€MOHCTPUPYET
CBOMCTBa XUMHUYECKHUX JIEMEHTOB U UX
. 3HAUYUTEIbHOE
COEIMHEHUH, COCTABIIAIONINX OCHOBY OHIMAHIE
MTOHUMAaHU
crpoutenbHbix MatepuaioB (OITK-1, OITK-2) .
XOpOLLIO | 3aJaHUM. Bce
YwMmeer NPUMEHSTh MOJYYCHHBIE 3HAHUS 10 (pU3MKe B TpeGoBarHs
XUMHUM TP W3YYEHHHM JAPYTUX JUCHUIUINH ’
MpeIbsBIsEMbIE K
(OTIK-1, OTIK-2) pei
= > = 3a/1aHUI0
Bnageer | coBpemeHHOM Hay4YHOU anmnapaTtypoi,
BBITIOJTHEHBI.
HABBIKAMU BEJICHUS bu3nIECcKOro
skcnepumenTa (OIIK-1, OITK-2)
3Haer OCHOBBI XUMHUU U XUMUYECKUE TTPOLIECCHI
COBPEMEHHOM TEXHOJIOTUU IPOU3BOICTBA Crynent
CTPOUTENLHBIX MaTEPUAIOB U KOHCTPYKIIUH, J€MOHCTPHUPYET
CBOMCTBa XUMHUYECKHUX JIEMEHTOB U UX JaCTUYHOE
COEIMHEHUH, COCTABIIAIOIINX OCHOBY MMOHUMaHHe
OBJIET .
crpoutenbHbix MatepuaioB (OITK-1, OITK-2) YA 3a/IaHUi.
BOPUTEIN
Ymeer MPUMEHSTh MOJYYCHHbIE 3HAHUS 10 (U3MKe B bHE BonbmmHCcTBO
XUMHUM TP W3YYEHHHM JAPYTUX JUCHUIUINH TpeOoBaHUH,
(OIIK-1, OIIK-2) MPEABSIBISEMBIX K
Bnaneer | coBpemeHHOU Hay4YHOH anmnaparypoi, 3aaHUIO0
HABBIKAMU BEJICHUS bu3nIECKOro BBITIOJTHEHBI.
skcnepumenTa (OIIK-1, OTIK-2)
3Haer OCHOBBI XUMHUH 1 XUMUYECKHE MPOIIECCHI 1. Crynent
COBPEMEHHOM TEXHOJIOTUHU IPOU3BOICTBA JTEMOHCTPUPYET
CTPOUTENIbHBIX MaTEPUaIOB U KOHCTPYKIIHUH, HeOOoJIbIIoe
CBOMCTBA XUMUYECKHX DJIEMEHTOB U UX MMOHNMAaHHE
COEIMHEHUH, COCTABIIAIOIIUX OCHOBY 3agaHuii. MHorue
ctpouTtenbHbix MaTepuaios (OIIK-1, OIIK-2) TpeGoBaHus,
Ymeer NPUMEHSTH MOJY4YeHHbIE 3HAHUS MO (puU3NKe B MpenbsBIsEMbIE K
XHMAM TIPH  M3YMCHHM JIPYTMX JMCUMIUMH | o | S3J8HHIO HE
(OIIK-1, OIIK-2) YA BBIITOJIHEHBI.
= > —— €TBOPUT
Biageer | coBpeMeHHOU Hay4HOU anmapatypou, | . 2. Crynent
HaBbIKaMU BEJICHUS ¢buznyeckoro J€MOHCTPUPYET
skcniepumenta (OIIK-1, OIIK-2) HETOHUMAaHUE
3a/1aHUM.

3. ¥V cryaeHTta HET
otBeta. He ObuIO
ITIOIIBITKH
BBIIIOJIHUTH
3aaHueE.




7.3. IlpumepHbIii 1NepeYeHb  OLEHOYHBIX CpeAcTB  (THIOBBIE
KOHTPOJIbHBbIE 332/IaHUSl WM HHbIE MATEePHAJbl, HeOOXOAUMBIE JJIs1 OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA I€ATEILHOCTH)

7.3.1. IlIpumepnas temaruka PI'P
He npenycmoTtpensl.
7.3.2. IllpumepHas TemaTtuka u cogep:xanue KP

IIpn onpeneneHuM TEKyWIEro KOHTPOJISA YCHEBAEMOCTH Y CTYAEHTOB

3a049HOM (POpPMBI 00yUCHHUS MPEAYCMOTPEHBI KOHTPOJIbHBIEC PAOOTHI

Ne i/ TeMmbl 3amanuit

OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHbI M PaCyEThI IO
YPABHEHUSIM peaKkLui

Kitaccbl HeopraHu4eckux coeIMHEHHI

OHEpreTUKa U HallpaBJICHHOCTh XUMUYECKUX MPOLECCOB
Xumudeckasi KHHETUKA U paBHOBECHE

Ctpoenne aTtoma. XUMUYECKasi CBS3b

PacTBOpBI 251€KTPOIUTOB

JlucnepcHsble CHCTEMBI B TEXHOJIOTHH CTPOUTENBCTBA

2 Heoprannueckue BsoKyIre BENecTBa

DNEeKTPOAHBIC MOTEHIIMAIBI U TAIbBAHUYECKUE FTIEMEHTHI
Koppo3zus u 3amura MeTajuin4ecKiuX KOHCTPYKIIHI

Tema 1. OcHOBHBIE CTEXMOMETPUYECKHE 3aKOHbI
U pacyeThl 10 YPABHEHHUAM peaKuui

3amava. BzaumopeiicTBHe alIOMHHHSI C PAaCTBOPOM COJISTHOM KHCJIOTHI
MIPOTEKAET IO CIASAYIONIEH peaKIuu:

241 + 6HCI — 2A4ICI; + 3H,1

B peakiuu yuyactByroT 2,7 Kr amoMuHusa. Paccuuraiite 00beM BOJIOPOJA,
BBIJICJIMBILETOCS. B XOJI€ PEAKIMU, NPOTEKAIOIIEH NPpU HOPMAJIbHBIX YCIOBHSX, a
Tak e npu Temmeparype 28 °C u masnennu 102 kIla; aOCOMIOTHYIO IIOTHOCTh
BOJIOPOJia U MJIOTHOCTh BOJOPOJIAa IO BO3AYXY; Maccy 00Opa30BaBIIETOCs XJIOpHIa
QIFOMHMHMS ¥ MAaCCOBYIO JI0JIIO AJIFOMUHMS B HEM.

Pemrenue. Peakuusi mpoTeKkaer no ypaBHEHHIO

241 + 6HCI — 24ICI; + 3H, 1.

B BUIC Ta6JII/II_[bI npeacraBuM MOJIAPHBIC MACCbhl, KOJMYCCTBO MOJIb H
COOTBCTCTBYIOIIMEC MM MACChl Yy4aCTBYIOIIUX B PCAKIINH BCIICCTB.

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



UtoObl HaliTh 00BEM BOJOPOJIA, BBIICTUBIIETOCS B PEAKIIMU TPHU HOPMAIBHBIX
YCIIOBUSIX, COCTABUM TPOTIOPITHIO:

54 r Al BIACHSIOT U3 KUCJIOTHI (22,43) 1 Bogopoaa (10 ypaBHEHUIO PEAKIINH )
2700 1 Al BBIIETAIOT U3 KUCIOTHI V), J1 BOJ0po/a (10 YCIOBUIO 3a/1a4H);

2700-22,4-3
Vy = 54 =3360 1.
Jlis ycnoBHi, OTIAMYHBIX OT HOPMAJIbHBIX, O0BEM Ta3a paccuyuTaeMm IIo

ypaBHeHuto (1.4):

v-R-T 3360-8,31-(273+28) _
V.= P 224102 =3678,4 7,
i 1o gopmyre (1.3):
v Po Vo T _ 101-3360 - (273+28)
* p 273 -102
AOCOIOTHYIO TJIOTHOCTh BOIOpOAa paccuntaeM 1o dopmyie (1.6):
My,
Yy 224
OTHOCHTENBHYIO TUIOTHOCTH BOAOPO/A IO BO3AYXY paccunuTtaem mo ¢popmyne (1.8):

D603c) _ M(HZ) :l
(Hz) M(@OS’@) 29

Maccy o6pa3oBaBiierocs B peakluu XJIOpHAA >Keje3a PacCuuTaeM IIo
YPaBHEHUIO PEAKIINH, COCTABUB MPOTIOPITHIO:

=3678,4 1.

Pu, =0,09 r/n.

=0,07.

2700 r Al 0ob6pa3yioT mAlC]3

541 Al oOpazyror 267 r AICI;;

2700-267
m =————=13350r.
AlCT, 54

Maccosyto nonro xkenesa B A/Cl; paccuntaeM, UCXOAsl COOTBETCTBEHHO W3
ATOMHBIX ¥ MOJISIPHBIX MACC aTOMOB M MOJICKYI:
133,5 r AICI; coctaBusror 100 %
27t Al cocraBnsor x %;
27-100
X =

=20,22 %.

9
Tema 2. Kitaccbl HeOpraHm4ecKux coeMHeHuit

3anaua 1. Kakve u3 mepeyncieHHBIX HIKE BEMIECTB SBISIOTCS OKCHIAMH:
H,CO;, BeO, KO, SO, Mg(NO;),? VYxaxutre ux CBOUCTBa (OCHOBHEIE,
KHCIIOTHBIC, amdoTepHble). Hamummre ypaBHEHUS peakiuii, JOKa3bIBAIOIINX
XapaKTep OKCHJIOB.



Pemenne. B Haimiem npumepe KHUCIOTHBIM OKCHUIOM SsIBIsSIETCS okcull SO..
[Ipu B3auMoAeHCTBUM C BOJIOM OH 00pa3yeT CepHUCTYIO Kucinoty H,SO0;, ¢
OCHOBaHMSIMU U OCHOBHBIMU OKCUAAMU — €€ COJIU:

S02 =+ HQO — H2S03,

S02 + 2LiOH — L12S03 +H20;

S02 =+ NaZO — NClgSOg.

Okcung K,O m1posIBIET OCHOBHBIE CBOWMCTBA, PAaCTBOPSAETCS B BOAE C
oOpa3oBaHHeM OCHOBaHUA. B3auMoaeicTByeT ¢ KHCIOTaMH U KUCIOTHBIMU
OKCHJaMU ¢ 00pa30BaHUEM COJIEl B COOTBETCTBHUH CO CIEAYIONIMMU PEAKIIUSIMHU:

KZO + HZO —>2KOH,

KO + 2HCI — 2KCl + H,0;

KZO + C02 — KZCO_g.

BeO — am(orepHsblil OKCcH, HEPACTBOPUMBIK B BoJe. EMy cOOTBETCTBYET
TUIPOKCHUJI, TPOSIBIISIONINI KUCIOTHBIE cBOMCTBa (H,Be(), — KUCI0TAa) U OCHOBHBIE
cBoiictBa (Be(OH), — ocHoBaHue). AM(pOTEepHbIE OKCHIBl B3aUMOJIEUCTBYIOT C
KHCJIOTAaMM M UIEJIOYaMH, a TAKK€ C KUCJIOTHBIMM M OCHOBHBIMU OKCHAAMHU C
o0pa3oBaHHEM COJIEeH:

BeO + 2HCI — BeCl, + H,0;

BeO + CO, — BeCOj3;

BeO + 2NaOH — Na,;BeO, + H0;

BeO + KQO — KZBGOQ.

3amaua 2. CocTaBbTe ypaBHEHHS pEaKIMil MOJY4EHUS BCEX BO3MOMKHBIX
COJIEW MpU B3aUMOJECHCTBUN THUAPOKCUAA Oapus U CEpHUCTON KUCIO0Thl. HazoBure
MOJyYEHHbIE COJIH.

Pemenne.

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

[Ipyu HemocTtaTouHOM JUIsi OOpa3oBaHUsA CpPEAHEH COJM  KOJMYECTBE
OCHOBAHHUSI MOJIy4a€TCsl KUCTasi COJb:

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

Jlist mpeBpallleHusi KHUCIONW COJMM B CPEIHIO HE0O0XOauMO J00aBHUTH
OCHOBAHHE:

Ba(HCO3)2 + Ba(OH)Z — ZBaCO3 =+ 2H20

[Ipu HemocTaTouHOM JiJIsi 0Opa30BaHUs CPEAHEH COJIM KOJIMYECTBE KUCIIOTHI
MOJIy4aeTCsl OCHOBHAS COJIb:

2Ba(OH), + H,SO; —2H>0 + (BaOH),S0;— ruapokcocyibput oapusi.

Heo0xonuMoO TOMHUTH, 4YTO MPABUIBHOCTH COCTABJICHUS XUMHYECKOU
dbopMyIlbl TIPOBEPSAETCS MO PABEHCTBY BAJICHTHOCTH (CTEMEHH OKHUCIICHUSA)
OCHOBHOTO Y KHCJIOTHOTO OCTAaTKOB. BaJIeHTHOCTh OCHOBHOTO OCTaTKa
ONPENEIACTCS YUCIOM 3AMEWeHHbIX 2UOPOKCOZPYNN B MOJIEKYJIE OCHOBaHHS Ha
KHUCJIOTHBIA OCTaTOK; BaJIGHTHOCTh (CTENEHb OKHUCJIEHUS) KUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEWeHHbIX amoMO8 BOJOPOJA B MOJIEKYJE KHUCJIOTHI Ha OCHOBHOM
OCTaTOK.

3amaya 3. I[lpuBeaute ypaBHEHUE PEAKIUU MOIYYEHHS THAPOKCHAA
amomunusa. Ornpenenure ero cpoictBa (mpupony). Hamumure ypaBHeHUS
peaKuuii, TOKa3bIBAIOIINE UX.



Pemrenne. ['mapokcui amtOMUHHS HENb3S IMOJIYYUTh HEMOCPEICTBEHHBIM
B3aHMOJICMCTBUEM OKCHJA aJIOMUHHS C BOAOU, T.K. OKCHJl HE PaCTBOPUM B BOJE,
IIO3TOMY €r0 MOYKHO MOJYYUTh CICIYIOIIUM ITYyTEM:

AI(N03)3 + 3NaOH — Al(O]‘I)g + 3NCZN03

I'mapokcun amoMuHus o6namaer aM(pOTEpPHBIMH CBOWCTBaMH, T.€.
JIBOMCTBEHHOW TPUPOJION, CIEHOBATEIBHO, MOXKET B3aUMOJICMCTBOBATh KaK C
KUCJIOTHBIMH, TAK U C OCHOBHBIMU OKCHIAAMH, TUIPOKCUIAMHU.
Peakunu, noareepkaaronye KUCIOTHBIE CBOMCTBA THAPOKCHIA:

Al(OH);(HAIO,;) + KOH — KAIO,+ 2H,0,;

2AZ(O[‘I)3 (HAIOZ) + BaO — Ba(AZOQ)g + 3H20
Peakuun, noareepxaaronime OCHOBHbBIE CBOMCTBA THAPOKCH/IA:

2AZ(O[‘I)3 + 3H2CO3 — Alg(CO_g)g + 6H20,

2AZ(O[‘I)3 + 3S03 — AIZ(S04)3 + 6H20

Tema 3. JHepreTuka ¥ HANPABJIEHHOCTh XMMUYECKHX MPOLECCOB

3amanue 1. Paccuuraiite TemmoBod dS(PdekT XUMHUUECKOW peakiuw,
npoTeKaroued B CTaHJAPTHBIX  U300apHO-U30TEPMHUYECKUX YCIOBUSX, IO
YPaBHEHUIO:

CH4(2) + COQ(Z) — ZCO(Z) =+ 2H2(z), €CJIn
AfHOCH4 = —74,8 xkJ]>x/MOIIb; AfH0C02 = —394,0 xJIx/MOJb;
AH’CcOo =—110,5 kllx/monn; A H, = 0 xJ[/MOMb.
VYkaxure, Kakas 3TO peaklMs 5K30- WIM dHIoTepMHuuecKas. Kakoe KoiaumuecTBo
TEIJIOTHI OYJET 3aTpadyeHo Ha nosiyuenue 30 kr Bogopozaa?

Pemenne. Temnooii 3pdext xumuueckoit peakuuu AH’, npotekaromieil B
CTaHAAPTHBIX H300apHO-U30TEPMUUYECKUX YCIOBUSX, PAaCCUUTAEM, IMOJb3YSICh
caenctBueM 3akoHa ['ecca (3.1):

AH(): 2 V'AjHonpod.peaK -2 V'AfH()ucx.e-ea
AHOZ (Z'AfHOCO(Z) + 2'AfH0H2(2)) - (AfHOCH4(2) + AfHOCOZ(Z)).
AH’=2-(-110,5) +2-0 — (— 74,8 —394,0) = 247,8 kJI.
Tak kak AH’> 0, To mporiecc sHoomepmuieckul.

W3 ypaBHEHUS peaklUu CIEIYET, YTO IJis ModyueHus 2 moneut (v;) umm 4 v
(m = v - M) Bomopona Tpebyercs 3arparuth 247,8 x/lx Temnmotel. Ecaum B
pe3ynbTare mpouecca o0pasyercss MHOE KOJIMYECTBO BellecTBa (V;), TO TEIUIOTY
paccuuTsiBaeM 1o gopmyne AH = v -AH’/ v,

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

3agaua 2. Bo3MOXHO I CcamMONpPOU3BOJIBLHOE B3aUMOJCHCTBUE KapOoHaTa

KQJIBLIUS M OKCHJIA KPEMHUS, POTEKAIOIIEE 110 YPABHEHUIO
CaCO3(Kp)+ SiOZ(Kp) — CaSi()g(Kp) + COQ(Z)
B CTAHJAPTHBIX N300apHO-U30TEPMUUECKHUX YCIOBUSIX?

Pemenne. Kputepuem caMonpou3BONIBHOTO MPOTEKaHUs Ipolecca B
3aKpBITONl CHUCTEME B HM300apHO-U30TEPMHUECKUX YCIOBHSX SBISAETCS YOBUIb
sueprum I'n66ca. PaccuntaeM m3MeHenue sueprum I'n66ca AG' B Xozne naHHO#
peakiyy, BOCMOJNb30BaBUINCH ypaBHeHmeM AG’ = AH — T-AS’ Bemmumny
U3MEHEHUS SHTAIBIIMY PEAKIIMHN PACCUUTAEM 10 YPABHEHUIO:



AHOZ(A‘}{HO COZ(z) + AJHO CaSiO3(Kp)) - (AfHO SiOg(Kp) + AfHo CaCO3(Kp)).
OHTanenuu 00pa3oBaHMs BCEX YUYACTHUKOB peakUUu OepeM U3 TabJInLbI
CTAH/IAPTHBIX (pU3UKO-XUMHUYECKUX BEJINYMH .

AfH COs) =—393,5 xJIk/Momb; AH’ CaC03(Kp) =—1206,0 x/I>x/M07b;
AH Si05) = —859,3 kJlx/Monb; AH' CaSiOs = —1584, 1K)/ MOT®.
[ToncraBuB 3HaUEHUS B ypaBHEHUE, [TOJIyYUM
AH’ =-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 xJI.
BorunciuM  u3MeHenue sHrpormu AS’mns  peakuuu, npoTekaromeil B
CTaH/apTHBIX YCJIOBHUSX, UCIIONIb3Ys TaOJIMYHbIE AaHHbIE (Ta0.3.1).
8’ CaCO3p= 92,9 Mk/momsK; 87 Si0s) = 42,1 Jlx /MombK;
S’ o, = 231,5Tx/monbK; 5CaSiOs = 82,0 Jl/moms K.
ASO 2y S()npod Xv-S§ UCX.6-6>
AS" =58 COy) + 8 CaSiOsp) — S SiOsp) — S CaCOsgyp),
AS’=182,0 +231 6—-929—-42,1=178,6 Jx/Kum AS’=0,179 KI[)K/K
Paccunraem AG’, Bocnonb3oBaBivich Haiiennsivu suavernsimu AH  u AS?:
AG’=87,7 — 298 - 0,179 = +34,36 kJIx.
Mockoneky AG’ > 0, To jaHHBIi HpOLECC B CTAHAAPTHBIX YCIOBUAX
CaMOIIPOU3BOJIBHO MPOTEKATh HE MOKET.

Tema 4. XumMnuyeckasi KHHETHKA U PaBHOBeCHe

3agaua 1. PaccuuraiiTe, BO CKOJIBKO pa3 MU3MEHUTCS CKOPOCTb PEAKLIUU
oOpazoBanus okcuaa cepsl (VI), mpoTekarolei o ypaBHEHHUIO
2850, + Oy — 2803,
a) pY yBEJIMYEHUH KOHILIEHTpauuu okcuaa cepsl (IV) B 2 pasa;
0) pU YBEJIMYEHUHU BHEILIHETO ABJICHUS B 3 pasa.
Pemienne. KunHeTHMueckoe ypaBHEHHME pEakIMM, COIVIACHO  3aKOHY
JEUCTBYIOLIUX MacC, UMEET BU/I:

v="Fk-c? e
50 , 02~
a) 3aluIlleM KHHETHYECKOe ypaBHEHUE Mpu KoHIeHTpanuu SO, B JBa pasa
0O0JIBIIIE UCXOTHOI:

1).'=k°(2CSO 5 )2-6‘02 =4°k-(6‘502 )2°C02 .

3aTeM HaxoAUM OTHOIIIEHUE CKOPOCTEN Mpollecca:
!

v _4k-(cso,)"co, _,
v k-(cso,)co,
Takum obpaszoMm, mpu yBenuueHun KoHueHTpamuu SO, B 2 pa3a CKOPOCTb
peakiuu Bo3pocia B 4 pasa;
0) B 1aHHO peaKIMK BCE BEIIECTBA HAXOAATCSA B Ta3000pa3HOM COCTOSHUH,
IO3TOMY IIPU YBEJIMYEHUH JaBJICHUS HaJl CUCTEMOM B 3 pa3a 00beM YMEHBIIUTCS B
TPU pasza, a KOHIEHTPALUs KaXI0r0 U3 pearupyroluX BELIECTB, CIEI0BATENIbHO,

YBCIIMYUTCA B 3 pasa. Torﬂa KHHCTUYCCKOC YPAaBHCHHC 3AIIMIIICM:
' 2 2
l).=k-(36502) 3co,= 27 ‘k'(CSOg) ‘CO, .




o' 27-k-(cs0,)’co,
CrnenoBarenbHO, 2 =27.
v k- (CS02 ) "CO,
Takum oOpa3om, Mpu yBETUYEHHM JABJICHHUS B 3 paza CKOPOCTb PEAKIUH
yBeIuuuTcs B 27 pas.
3agaua 2. OKucineHue cepbl IPOTEKAET M0 YPABHEHUIO
St T O2) = SOx.
Kak wu3MeHUTCS CKOpPOCTh ATOM pEaKIUU MPU YBEIUUYECHUH PEAKIMOHHOTO
00béma B 3 paza?
Pemenune. B cnyudae rereporeHHbIX peakiuii B ypaBHEHHE 3aKOHA JIEUCTBUS
MacCc BXOJSAT KOHIIGHTPAllUM BELIECTB, HAXOMSIIMXCA B Tra3oBod Qasze wiu
pactBope. Kunetnueckoe ypaBHEHHE Al TE€TEPOTEHHOW peakiuu 0O0pa3oBaHUA
OKCHJIa CEPBI 10 U3MEHEHUS AABICHUS UMEET BU:

v==k-co,,

nocyie yBeluueHud oObEéMa B 3 pa3a KOHIIEHTpPALUsS KHCIOPOJa YMEHBIIUTCA
, 1

TakXke B 3 paza: 0 =k'3—'002

D !

I_-k-C()Z 1

CraenoBaTteibHO, ’ 3 kco, 3

Takum 00pa3oM, Mpu yBeJIUYECHUH 00bEMa PEAKIIMOHHOTO cocyna B 3 pasa
CKOPOCTb PEaKIIMu YMEHBIIUTCS B 3 pasa.

3amauya 3. Bo ckoyibKO pa3 Bo3pacTeT CKOPOCTh PEaKIuu, €CIu TeMIlepaTrypa
yBeauuutces Ha 40 °C? TemneparypHbiiit Ko3pPHIMEHT peakIuu paBeH 2.

Pemenne. Cornacuo ypaBHenuto Bant-I'ohda (3.10)

tz—tl
L 10
=7

Dtj

PaccuntaeM, BO CKOJIbKO pa3 YBEIUYUTCA CKOPOCTh XMMHUYECKOW pEaKiuH,
MOJCTAaBUB B YPAaBHEHUE TAHHBIC U3 YCIOBUS 3a/1a4H:
40
D2 _ 5102416,
Uy,

Takum 06pa3om, Ipu moBsieHn: Temrepatypsbl Ha 40 °C CKOpPOCTh JaHHON
peaKIuu yBEJIUYUTCA B IIECTHAAIATh Pas.

Bamaua 4. Peakuus npu Ttemneparype 20 °C mporekaer 3a 45 c.
Temnepatypubiii kodpduimeHT ckopoctu peakuuu paBeH 3. Kakoe Bpems
notpedyeTcs 11 3aBepuIeHus 3Toi peakiuu npu 40 °C?

Pemenne. PaccuntaeM BO CKOJIBKO pa3 BO3PAacTa€T CKOPOCTh PEAKIUU MPHU
YBEJIMYECHHUH TEMIIepaTypbl, BOCIIOJIb30BaBIINCh ypaBHeHHeM Baut-Todda (3.10):

t,—t,
Uy
2 _~n 10
R y ’
Dtj
40-20
D40 _3 10 D40 _32_9



UeM BBIIIE CKOPOCTh pEAKIUU, TEM 3a 0o0jee KOPOTKUU MIPOMEKYTOK
BpEMEHHM OHa IIPOTEKaeT, TO €CTh BpeMs NPOTeKaHus peakiuu (7) oOpaTHO
MPOTIOPIIMOHANIBHO €€ CKOPOCTH () (3TO OTpaKEHO B ypaBHEHHH 3.5).

()] T
o _ "l

()] T
&Y L40
()] -T 1

_ 220 " 20
Orcroma ¥y = " c Ty =—45=5¢

40 9

IIpu 40 °C peakuus 3aKOHYMTCS 3a 5 C.

3amava 5. Hanummure BhIpakeHUsl I KOHCTAHT PaBHOBECHUS CIETYIOLIUX
peaKiuii:

2C0;) + 05,5 2C0,,,
Ca(OH)Z(Kp) + COg(e) s CdCO_g(Kp) + HgO(J,C).

Ot kakux (haKTOpOB 3aBUCUT KOHCTAHTAa PABHOBECHSI?

Pemenne. Peakius 2CO.) + O, S 2C0O;.) romoreHHas. Boipaxkenue
JUIsl KOHCTAHTBI PABHOBECHUSI UMEET BU/;

_[co.]
[cof-[o.]

Peakuus Ca(OH)yu, + COs) S CaCOjsy + H)Opy — TETEporeHHas,
MOATOMY B BBIp@KEHHE JJIsI KOHCTAaHTBI PABHOBECHUS BXOAAT KOHIICHTpAIlUU
BCILIECTB, HAXOJSAIINXCA B XHUJIKOM WJIM Ta3000pa3HOM arperaTHOM COCTOSHUHU.

BripaxkeHne KOHCTaHTBI pABHOBECHSI UMEET BU:
0]
B [COZ] '
KoncTtanTa paBHOBecUsI 3aBHUCUT OT HPHUPOJbI PEAarupyrolinux BELIECTB U
TEMIEPATYypPhl, HO HE 3aBUCUT OT KOHIIEHTPAIlUU BEIIECTB U JIABJICHHUSI.
3apaua 6. B cucreme ycTaHOBUIIOCH pABHOBECHE:
2HI, ) S Hyw + Ly, AH >0,
Kak Ha/i0 U3MEHUTH TEMNEpPaTypy, AAaBJICHUE U KOHICHTPAIUIO PEAarcHTOB,
4TOOBI CMECTHTh PABHOBECHE B CTOPOHY T€UEHUS MPSIMOU peakiuu?
Pemenne.
1. Mpsimast peaxius >ugotepmudeckas (AH’ > (). CornacHo NpHHLHITY
Jle larenbe npu yBEJIUUYEHUN BHEIIHEH TEMIIEPATYpPbl PABHOBECUE CMEIACTCS B
CTOPOHY H3HAOTEPMHYECKOro TMpolecca (MAYIIEro ¢ TMOIVIONEHUEM TEeIIOTHI).
CnenmoBaTenbHO, [Ji1 CMEIICHUS PABHOBECUS BIIPABO TeMIIEpaTypy Haao
YBEITUYUTb.
2. B peakuuu u3 aByx mouient HI noiyyaercs no ogHomy Moo Hru I, 1.€,
BCEro JBa MOJIS,, MO3TOMY U3MEHEHUE JIaBJIICHUSI HE OyJIeT OKa3bIBaTh BIMSHUE Ha
CMEIIECHUE PABHOBECHUS CUCTEMBI.
3. CwmenieHne paBHOBECHS BIPABO MOXKHO JOCTHYb YBEIWYCHUEM
KOHUEHTpauuu FHI wnvu ynaneHueM U3 cucteMsl H, u [, 4TO NpUBEHET K
YBEJIIMYECHUIO CKOPOCTH MPSMOU peakiluu.



Tema 5. CTpoenne aroma. XumMu4eckas cBsi3b

3agauya 1. CocraBbTe D3IEKTPOHHBIE (POPMYINIBI aTOMOB 3JIEMEHTOB C
nopsnkoBeiM HOMepoM 20 u 35, m3o0pasute pacnpeneieHue 3JICKTPOHOB B
KBaHTOBBIX syeiikax. OmnpenenuTe MOJOXKEHHE 3JIEMEHTOB B IMEPUOJAMYECKON
CHUCTEME, CBS3aB €ro CO 3HAYEHHUEM COOTBETCTBYIOIIMX KBAaHTOBBIX YHUCEN U
KOJIMYECTBOM BAJCHTHBIX AJIEKTPOHOB. OIMpeAennuTe BaJICHTHOCTb 3JEMEHTOB B
HOPMAaJIbHOM U BO30Y>KJIEHHOM COCTOSIHUSX.

Kakue cBoiicTBa MpOSIBISIOT aTOMBI 3TUX 3JIEMEHTOB (BOCCTAaHOBUTEIHHBIC
WJIH OKUCJIUTEILHBIE), TSl KAKOTO U3 HUX BBIMIE JIEKTPOOTPUIATSTLHOCTH?

Pemenue. Ilo tabmune .M. MeHaeneeBa HaXOOUM CHMBOJIBI JIEMCHTOB,
3aMMChIBAEM WX, BHU3Y CJIEBa OT CUMBOJIA CTaBUM IOPSAKOBBIN HOMED, KOTOPHIN
YKa3bIBACT 3apsi SIpa aTOMa U KOJUIECTBO JICKTPOHOB B aTOME.

Jlanee 3anuceiBaeM JIEKTPOHHYIO GOPMYITY aTOMa, PacTIpeIeysisl JICKTPOHBI
0 YPOBHSM W TOAYPOBHSIM, PYKOBOJCTBYSICh TPHUHIIUIIAMH DSHEPTETHUCCKOU
BbirogHOCTH W [laynm. DHepreTudeckuil ypoBeHb oOOO3HauaeTcss Uudpolt u
COBMAJACT CO 3HAYEHHEM T[JIABHOTO KBAaHTOBOTO 4YHCJIAa 7; TMOJAYpOBEHb
obo3Hayaercs OykBamu s, p, d, f, KOTOphle COOTBETCTBYIOT OpOHTaIbLHBIM
KBaHTOBBIM 4YHUCJaM [, CBEpXy cCIpaBa HaJl KOTOPBIMU 3alHUCHIBAETCS YHUCIIO
AJIEKTPOHOB, PACIOJIOKEHHBIX Ha HUX (Ha S-opOMTanuM — MaKCMMaJbHO J[Ba, Ha
TpeX OKBUBAJIEHTHBIX P-OPOUTANAX — MAaKCUMalbHO IIE€CTh, Ha [MATH
HKBUBAJICHTHBIX d-OpOUTANISAX — MAKCUMAIBHO JIECSTH).

20Ca 1522s*2p°35%3p°4s%.

MakcuManbHOE 3HAYEHHWE TJAaBHOIO KBAaHTOBOrO Yucjaa, T.€.
KOJIMYECTBO 3aMOJHIEMbBIX JHEPreTUYECKHUX YPOBHEW, COBOAJAET C
HOMEpPOM MepHojia, B KOTOPOM HAXOJWTCS JAHHBIM JJIEMEHT: Ny, = 4,
nepuon 4.

Homep rpynnel  pmanHoro »siaeMeHTta [I, T.e. OH coBmajgaer ¢
KOJIMYECTBOM BAaJCHTHBIX 3JE€KTPOHOB. KaJblluil OTHOCUTCSA K 3JIEMEHTaM
S-CEMEMCTBA U COOTBETCTBEHHO HAXOJIUTCS B T1aBHOW NOATPYIIIE.

Pacnpenenenue 2JIEKTPOHOB O siueiikaM OyJeT UMETh BUI:

s p d
f
41 EEEEEN
O U B e U
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B HOPMAJBHOM COCTOJSHHMM YV aToOMa KaJbIHIA HCT HCCIAPCHHBIX

DJIEKTPOHOB, II0DTOMY €ro BaJIEHTHOCTH OyaeT paBHa Hyd0. [lpu
BO30V)KJIEHMM aToMa, T.e. CcOoOOlEeHMH €My HEKOTOPOW DHEPIUHu,
DJIEKTPOHBI IIOCJEAHEr0 DHEPreTHUYECKOT0 YPOBHS paclapUBaOTCI, U VY
KaJIbIIMs HOSBJAETCS ABA CBOOOJHBIX DJIEKTPOHA: OAWH B COCTOSHHHU 4s,

npyroi — 4p, a BMECTE C OTHM BaAJEHTHBIE BO3MOXHOCTHU KaJIbIUA
VBEJIUYUBAKTCS C HYJISA 10 JBVX.
Kanpnui — munuunsiti memani, KOTOPBIA NOPHA OTAaY€ JBYX

OQJICKTPOHOB C MOCICAHCIO SHCPICTHYCCKOI'O YPOBHA IMPCBPAIIACTCIA B MOH




— Ca’", 06maaonuii YCTOHUMBHIM IEKTPOHHBIM CTPOCHHEM IPEAIIECTBYOMIET0
€My MHEpPTHOTO T'a3a aproHa ¢ BOCbMHUAJIEKTPOHHOM BHEIIHEH 000JI0UKOA.

PaccmoTpuM B TakoM ke MOPSIKE SJIEMEHT, CTOSAIMN B TAOJUIE MOA
HOMepoM 35. D10 Gpom:

1sBr 1s72572p%3s*3p°4s3d'%4p’.

ITo dpopmyne MOKHO BUAETH, YTO 3TO JIEMEHT 4-r0 nepuoaa (#,,,. = 4), VI
rpymmnbl (Ha HOCJHEIHEM DJHEPreTUYECKOM YPOBHE CEMb DJJIEKTPOHOB), p-
CEMENCTBA TJIaBHOM MOATPYIIIEI.

DnexkTpoHHO-rpaduueckoe n3odpaxeHue aroma Opoma OyAeT UMETh BU:

s p d f
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B HOpMaJLHOM COCTOSHHH y OpoMa OJMH HECIAPEHHBLIA DJIEKTPOH,
IIODTOMY €ro BaJICHTHOCTb OvyaeT paBHa 1. [Ipu OOIJIOMIEHHUH DHEPTHUU
CHauaJla pacHapuBalOTCS P-DJEKTPOHBI, a 3aTEM  S-DJEKTPOHBI Ha
cBoOoaHble d-opOUTaAJIM DTOr0 XK€ DHEPrETHUYECKOrO YPOBHS U y Opoma
00pa3yIoTCsl TPH, ISITh, CEMb OJMHOYHBIX, pPaclIape€HHBIX DJIEKTPOHOB, U
COOTBETCTBEHHO OH MOXET IIPOSBJIATHL BAJEHTHOCTH B BO30VKIEHHOM
coctoguuu 111, V, VII.

bpoM — munuunwvili Hememann, €ETO_aTOM ropa3jo Jierde MPUHHMAET
OJIMH DJIEKTPOH, INPEBPAIAETCSI B OTPHUIIATEILHO 3apsHKEHHBIM MOH Br ¢
KOH(UTypalKel JIeKTPOHOB OJIMKaiIIero HHEpTHOTo raza Kr, 4eM OTJacT CeMb
JIEKTPOHOB, mpeBpamasch B Br'’ ¢ xoudurypaumeit Ar. Bpom o6mamaer
3HAYUTEIILHO 00JIee BHICOKOM 3JIEKTPOOTPHUIIATEIBHOCTRIO, YeM KaJIbI[UH.

Tema 6. PacTBOpPBI 3J1IEKTPOJIUTOB

3amaua 1. CoctaBbTe MOJICKYJSIPHBIE U MOHHO-MOJEKYJISIPHBIE YpaBHEHUS
peakiuii B3auMoAeicTBUs Mexay pactBopamu BaCl, u Na,SO,, Na,CO; n H,SO,,
CH;COONa v HCI, Fe(OH); u HNO;.
[Ipu cocTaBneHMH HUOHHO-MOJICKYJISIPHBIX  YpaBHEHUW HOTH  COCIAMHEHUS
3aMUCHIBAIOT B MOJIEKYJSIPHOU (hopMe, CHIIbHBIE PACTBOPUMBIC JICKTPOJIUTHI — B
BHJIE HOHOB.

Jlna peakuum:

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

p p H p

CUNIbH.DJI. CUTBH.IIL. CUTIbH.I]L. CUTILH.I]L.

Ba’" + 2CI™ + 2Na* + SO/~ — BaSO,| + 2Na" + 2CI~ (no1HOE HOHHO-
MOJIEKYJISIPHOE YPaBHEHUE),

Ba’" + SO/~ — BaSO,| (COKpaIleHHOE HOHHO-MOJIEKY/ISIPHOE YPABHEHHE).

Peakuust BO3MOXHA, TaKk Kak OHa COIMPOBOXKAAETCS OOpa3oBaHUEM
TPYAHOPACTBOPUMOTO coenuHenus BaSO,.



NCZQCO_; + H2S04 — Na2S04 + HZO + COZT
p p p cnab.on. 2as
CUJIbH.O]L. CUJIbH.DJ. CUJIbH.DJ1.
2Na" + COy™+ 2H + SO/~ — 2Na* + SO/ =+ H,0 + CO,?
2H + CO*~— H,0 + CO1.
PeaKLII/I}I IMPOTCKAcCT, TakK KaK COIMPOBOKIACTCA 06paSOBaHI/IeM

eazoobpasnozo coeounenus CO; u cnaboezo snekmporuma H>0 .
CH;COONa + HCl — CH;COOH + Na(l,

p p p p
CUTBH.I]L. CUBH.I]L. cnab.s. CUNBH.I]L.

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

CH;COO™+ H" — CH;COOH.

B pesynbrarte 310i peakiuu o6pazyetcs cnadsiil anektponut CH;COOH.

Fe(OH)3 + 3HN03 s Fe(NO3)3 + 3H20

H p p cnab.si.

cnaob.oi. CUIbH.I]L. CUTIH.IL.

Fe(OH); + 3H +3NO;~5 Fe'™ + 3NO; ™+ 3H,0

Fe(OH);+3H S Fe'™ + 3H,0.

Peakiust oOpaTuma, Tak Kak Cpei MCXOJHBIX BEIECTB U CPEIU MPOIYKTOB
pEeaKIMK €CTh CIIa0bIe AIEKTPOIIUTHI.

3apaua 2. Boluuciure pH pactBopa THUAPOKCHA KaJbIUs C MOJISPHOM
koH1eHTpanuen 0,005 monw/a, cuutas aucconuanuio Ca(OH), nonHOM.

Pemenne. pH = — g [H+ ]. T'mppokcupa Kalblysl MPU JTUCCOLIMALIMT
06pasyeT HMOHBI Kamblks M ruapokcua-uons:: Ca(OH), S Ca’" + 20H~
KonuenTpanus noHoB OH cBf3aHa ¢ KOHIEHTparuell HOHOB H'  HOHHBIM
npousBenenneM Bogsl: [H'] - [OH] = 107%. Orcrona [H'] = 107/ [OH.

N3 ypaBHeHuUs 1uccolanuu CileayeT, 4To

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

Tema 10. Jj1eKTpOAHBIEC NOTEHIMAJIBI M TAJIbBAHUYECKHE IJIEMEHTbI

33,[[3‘18. ["anpBaHUYECKUN AJIEMEHT COCTOUT M3 XPOMOBOI'O U OJIOBSAHHOTO
QJICKTPOAOB B PpaCTBOpAaxX HX HHUTPATOB. CocraBbTe CXCMY TaJIbBAHHUYCCKOI'O
9JICMCHTA, HAIIUIIUTC YpPAaBHCHHA JJICKTPOAHBIX IIPOICCCOB H TOKOO6p213YIOH.ICﬁ

C.3 Co 2
peakuuu. Beramciure DJIC: a) mpu cTaHAApTHRIX ycloBuax ( Cr”' = "sn* = |

c c
MOJIb/JT); 0) IpU KOHLEHTPALHIX crit = "sn* = 0,01 Moub/m.

Pemenne. Ilpu cxemMaThyeckod 3amucu TaJbBaHUYECKOTO JIJIEMEHTA
rpaHUlla pa3jena MeXIy METauIOM U pacTBOPOM 0003HAYaeTCs BEPTUKAIbHOU
YepToH, IrpaHuIla MEXIY pPacTBOpPaMHU 3JIEKTPOJMTOB — JIBOMHON BEPTUKAIHHOU
yepToi. AHOJ 3alUChIBAETCA CIIEBA.

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

Cr3+/Cr0 ESn2+/Sn0 >
=—-0,74 B, = — 0,14 B. Xpowm, kak 0oyiee aKTUBHBIN METaJI,
SIBIISICTCS @HOJIOM, a OJI0BO — KaTOJIOM.



3anumeM cXeMy raabBaHHYECKOTO DIICMEHTA:
(-) Cr | Cr(NOs); " Sn(NO3), | Sn (+)

3+ 2+
HITH () CriCr’ || sn”" | Sn (+);
3JIEKTPOIHBIEC TPOIIECCHI:
= 0 - 3+
anonuelii: Cr — 3e — Cr° (mpolecc OKUCIICHUSA), X2
o, Q2+ - 0 .
KaToAHBIN: Sn” +2e — Sn  (mpouecc BOCCTAHOBJICHHUS ); X3

ypaBHEHHUE TOKOOOPA3yIOIIeH peakinu:
2Cr"+3Sn”" — 20" + 38n”.
Brruncnum anexktpoasrkyuryto cuiy (31C):
a) cranmaptayio DJC &°, 1o ects DJIC s1aeMeHTa IpU CTAHIAPTHBIX
YCIIOBUSIX, KOT/Ia KOHIICHTPAIIMK HOHOB METaJlJla paBHBI | MOJIB/JI, pacCUYUTAEM TIO
YpaBHEHUIO:

0 0
E E
0 _ 0 0 . 2+ 0 3+ 0
E =E xamooa -F anooa ~ S /Sn - o /Cr )
0
€= 0,14 — (— 0,74) = 0,60 B;
6) B YCIOBHAX OTIMYHBIX OT CTAHAAPTHBIX CHa4dalla pacCuuTacM II0

YPaBHCHUIO HCpHCTa OTACJIBHBIC 3JICKTPOAHBIC ITOTCHIINAJIBI MCTAJIJIOB:
0,059

ESn2+/Sn0 _ E.Zn2+/Sn0 n Tlg05”2+ ,
Bort/s = 0144 0959 16102 = 0,14 + 0’259 +(-2)=-0,20 B;
0,059
Eqoatjenn _ Egr3+/Cr0 + 3 ZgCCrH,
Fastjar__ 0,74 + 0059 Igl0>=-0,74 + 0’(;59 - (-2)=-10,78 B;

a 3atem 1o ¢opmyse BeraucauM JJ[C, yauThIBas, 4TO OJOBO OCTAIOCH KAaTOJIOM, a
IUHK — aHOJIOM:

E= ESn2+/Sn0 _ ECr3+/CrO ,
£=-0,20-(-0,78)=0,58 B.
Tema 12. Koppo3us u 3aiuTa MeTANIHYECKUX KOHCTPYKIUIA

3agaua 2. U3znenue u3 xkenes3a ¢ MPUMECHhIO HUKEIS HaXOJUTCS BO BIAKHOM
cpene, ColeprKallen yIJIEKUCIbIN ra3. Y KaXUTe, 0 KAKOMY MEXaHU3My IIPOTEKaeT
KOPPO3UOHHBII Mpoliecc, M HAUIIUTE €r0 YpaBHEHUS.

Pemienue. YTiiekuciplii Ta3 B3aMMOJICHCTBYET C BOJIOH M 00pa3yeT ciadyro
yrosibHyt0 kucinory CO,+ H,O S H,CO; xoTopas TUCCONUUPYET IO YPABHEHHUIO
H,CO; S H' + HCO;~. Takum 00pa3om, pacTBOp, B KOTOPOM HaXOJUTCS U3JIEIUE,
OyZeT MPOBOAUTH YIECKTPUUCCKUN TOK, M OKHCIUTEIIEM B HEM SBJISIOTCS KATHOHBI
H'. Kopposus, cieZIoBaTeIbHO, MPOTEKAET 10 HIEKTPOXHMMUYECKOMY MEXaHHU3MY.

3anuiieM cxeMy BO3HHUKIIETO KOPPO3MOHHOTO JIEMEHTA:

Fe|H™, HCOj | Ni.



Kene3o Fe Oonee akTUBHBIN MeTasI (E 0 24 0 T 0,44 B) yem HUKeIb,

0 0= — 025 B).

Cxema 3JeKTpOXUMHUUYECKON KOPPO3UH Kelie3a C MPUMEChIO HUKEIS B BOJIE,
COAEpKaILEH YIIEKUCIbIM ra3, IpeACTaBIeHa Ha CXEME.

OHO SIBJIIETCS aHOAOM, a Ni — KaTOJIOM (E

+

Fii T2+ 7‘2+ K\.

HCO5

Fe

Cxema BHGKTpOXHMHqCCKOﬁ KOPPO3HUH KCJIC3a B KHCJION cpeac

Ha noBepxHocTu xene3a (aHoAa) MPOUCXOAUT MPOLECC OKUCTCHHUS.

YpaBHeHUEe aHOHOTO Tiporiecca (aHoa F eo): Fe” — Fe’™ +2e~.

Kereso B Bre HOHOB Fe’' MepexoauT B pacTBOP, a HIEKTPOHBI MEPETEKAIOT
Ha HUKeIb. [[OBEpXHOCTh HUKEINS 3apsHKAeTCsl OTPUUATEIBHO, K HEW M3 pacTBOpa
NOAXOJAT KATUOHBI BOJIOPO/Ia, MPUHUMAIOT SJIEKTPOHBI U BOCCTAHABINBAIOTCHL.

VpaBHeH#e KaToaHoro mpouecca (katog Ni'):  2H' + 2e”— H..

7.3.3. Bonnpochl 1J1s1 KOJIJIOKBUYMOB
He npeagycmoTtpen.
7.3.4. 3ajanus 1l TECTUPOBAHUSA

Tecthl JJIA OLICHKH OCTAaTOYHBIX 3HAaHUU «XUMUS Y CTYACHTOB!

1. [TomyyeHue aneTaTHOTO IIENIKa U3 1EJUTI0I03bI BO3MOKHO 0J1aro1apsi HaJIU4Hio B HEH ...
O »snokcuaHbX pparMeHToB O TUIPOKCHIIBHBIX TPYIII
O METHJICHOBBIX TPYII O nukmuyecKkux GparMeHTOB

2. O0BeM pacTBOpa XJIOpHUIA KaJIbIUs ¢ MOJISIpHON KoHIleHTparuei 0,1 Moib/i1, HeoOX 0 AMMBIiA
JUIs ocaxJieHus kKapOoHaT-noHoB 13 200 M1 pacTBOpa KapOOHATa KaJlUsl C MOJIIPHOM
KoHIIeHTpanuen 0,15 Monb/i1, paBeH  MUJUTHIIATPaM.

O 200 O 100

O 150 O 300

3. Kucisle comu 00pa3yroTcs B peakiusix, CXeMbl KOTOPBIX UMCIOT BU ...
o Zn(OH), + HCI o KOH + H,SOq4
o CaCO3+H,O+CO, o 2KOH + H,SO,4

4. B COOTBETCTBUH C TEPMOXHUMUYECKUM YPABHEHUEM



FeO(rg) + Hz (r) = Fe(ts) + HO(r), AtH® = 23k /Ix

11t mosrydenust 560 1 kene3a He00X0IMMO 3aTpaTUTh KJ[K Tera.
O 23 O 230

O 560 O 115

5. Ilpu HarpeBaHuu OEJIKOB B BOJHBIX pacTBOpPaxX KUCIIOT U IIEIOYEH
MPOUCXOANT HX ...

O BeICAIMBaHUE O okucnenue

O xoHaeHcauus O ruaponus

6. J11st kauecTBEeHHOT0 OOHAPYKEHUS KapOOHAT-UOHA UCTIOIB3YETCsl paCTBOP
O cpenneii conu O CHIBHOT'O OCHOBAHUS
O oprann4eckoro MHAMKaTOpa O cunabHON KHCIOTHI

7. Ha BHeIIHEM 3HEpreTUYecKOM YpOBHE aToMa JIeMEHTa, 00pa3yIoIIero
BbICIINN rusipokcu coctaBa H203 - comepKUTCsl  3JIEKTPOHOB.

O 6 o 7

05 O 4

8. Ilpu paboTe raibBAHUYECKOTO 3JIEMEHTA, COCTOSIETO U3 CEPEOPSHOTO U METHOTO
3NIEKTPOAOB, norpyxeHubix B 0,01M pactBops! ux Hutpatos (E°(Ag+/Ag)= 0,80 B,
E°(Cu®*"/Cu)= 0,34 B), Ha KaTozie IPOTEKACT PEaKLIHs, yPABHEHHE KOTOPOl HMEET BHUL...
O Cu*" +28=Cu° O Ag°-&=Agt

O Ag+e=Ag° O Cu®-28 =Cu’+

9. Peaknueil moJuMepu3aliii MOKHO MOJYYUTh BEIIECTBO, HA3BAHUE KOTOPOTO
O nepion O aHTpoH
O mnaitnon O Ttednon

10. CBeueHre aTOMOB, MOJICKYJT WJIN IPYTUX YAaCTHII, BOHUKAOIIEE PH ITEKTPOHHBIX
nepexoaax U3 Bo30yKIEHHOTO COCTOSIHUS B OCHOBHOE, Ha3bIBACTCH...

O »smMmuccueit O penakcanuen

O mroMuHecueHIMen O ¢oromerpueit

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

rUOpHUIU3aAIIT
0] sp3 O sp
(0] sz 0) Sp4

12. Inst cMelieHus: paBHOBECHS B CUCTEME

Hy(r) + S(t8)=H,S(r), AH® = -21x/]x

B CTOPOHY 00pa30BaHUsI CEPOBOIOPO]Ia HEOOXOIUMO ..

O NMOHMU3UTH JIaBJICHUE O NOBBICUTH JaBJICHUE

O BBECTH KaTajauzaTop O 1OHU3UTH TeMHepaTypy

13. B kauecTBe HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKIIUSIX MTOJTMKOHICHCAIIMH YaIlle BCETO

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

14. BemecTBo, U3MEHSIOLIEE CBOIO OKPACKY B 3aBUCUMOCTH 0T pH cpenbl
Ha3bIBAETCH ...

O kpacurenem O »snexTponuToM

O pearenTom O wuHIUKATOPOM



15. lna npurorosnenus 2 1 0,1 M pactBopa NaOH tpebyercst T
THUAPOKCHIA HATPUS

O 40 O 4

O 16 O 8

16. J1s1 moBbIIeHNs TeMIEpaTypbl KUneHus pactsopa Ha 1,04°C
(Enzo = 0,52rpan.xr/Mmoib) HE0OX0IUMO, YTOOBI KOHIIEHTPAITUS

pacTBOPEHHOTO B HEM HEAJIEKTPOJIUTA COCTABIISAIA MOJIB/KT.
O 2 O 0,2
O 0,1 01

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

O 3 O 2

O 1 O 4

18. HpOI[yKTaMI/I, BBIACIIAOIMUMMACA HAa HHEPTHBIX DJICKTPOAaX ITPU DJICKTPOINU3C BOJHOTO
pactBopa cynb(ara HaATPHsL, SABISIOTCS ...

O NauO, O Nawu SO,

O Hz n 02 O Hz uS

19. Ilpn nomomu JaKMyca MO>KHO pa3jIMdUTh PACTBOPHI COJIEH
O FeCl, u AI1Br3 O Na,SO4 u NaCl
O NaClu Nast3 @) KQSO4 u CaBF2

20. Ecnu yBennuuth nasieHue B 10 pa3, To CKOpOCTh NPSAMOM peakuuu
H; (r) + Br; (r) = 2HBr(T), mpu ycia0BuH €€ 3JIeMEHTapHOCTH, YBEITUIUTCS B pas.
05 020 O 50 O 100

7.3.5. Bonipocsl 1141 3a4eTa
He npexycMoTpeHsl.
7.3.6. Bonpocsl 1u1st Ik3aMeHa

1. Cmpoenue sewyecmea u peakyuoHHas CHOCOOHOCMb GeUecms:

OCHOBHBIE KJIaCChl HEOPraHUYECKUX COEIMHEHMH: OKCUABI (KHCIIOTHBIE,
OCHOBHbIE, aM(OTEpHbIE), THAPOKCUABI (KUCIOTHI, OCHOBaHUA, aM(pOTEpHBIC
TMJIPOKCHUIBI), cOiM. [IpUHIMI KHUCIOTHO-OCHOBHOrO B3aumoaenctBusa. Conn
KHCJIIbIE, CPEHUE, OCHOBHBIE.

OOmue KBAaHTOBO-MEXAaHMYECKHE IMIPEACTABICHUS O CTPOEHUE aroMa:
BOJIHOBAs MIPUPO/a MUKPOYACTHULl U 3JIEKTPOHOB, 3JIEKTPOHHbIE 00J1aKa, aTOMHBIE
opbutanu, sAapo artoma. YpaBHeHue Illpenunrepa. KBaHTOBBIE umCla Kak
XapaKTepUCTUKA COCTOSIHUSA JJIEKTPOHOB B aTOME: TIJaBHOE, OpOUTAJIbHOE,
MarHuTHOE, CIMHOBOE. THUmbl aToMHBIX opOuTaneld. [IpuHIMIBI pacnpenencHue
3NIEKTPOHOB B atoMe. IlocneaoBareabHOCTh 3alOMHEHHUS aTOMHBIX OpOHUTalel B
coorBeTcTBUM ¢ uXx dHepruen. lIpaBumo Kneuxosckoro. Ilpunnun Ilaymu n
npasuio ['yHaa. DnekTpoHHbIe KOHPUTYpAllMd aTOMOB U HOHOB.

Ilepnonnueckunt 3axkon .M. Menneneesa. Ilepuonnueckas cucrema J[.1.
MeHneneeBa Kak €CTECTBEHHas Kiaccupukamus dieMeHTOB. CTpykTypa



NEPUOANYECKON CUCTEMBI: MEPUON, pAX, rpynna u noarpynna. I[lepuonudHocTts
VU3MEHEHHE CBOWCTB JJIEMEHTOB B IIpeleiax IEPUOJOB M IJIaBHBIX IMOIArPYIII.
OHeprusi HMOHU3ALMM, CPOJACTBO K OJJEKTPOHY, JJIEKTPOOTPULATEIBHOCTb.
M3MeHeHne KUCIOTHO-OCHOBHBIX W OKHCIIMTEIIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
COEIMHEHUMN.

Mexannu3m 00pa3oBaHHsA KOBAJEHTHOM CBs3HM. OOMEHHBIH U JIOHOPHO-
aKUENTOpHBIA  MEXaHW3M OoO0pa3oBaHMs  KOBaJeHTHOM cBaA3u. (CBolicTBa
KOBAJICHTHON CBsi3M. CUIMa- M NH-CBS3M, HAIPABICHHOCTb W DHEPIUs CBS3U.
['nOpunusanns aTOMHBIX OpOWTanei, reoMeTpudeckass CTPYKTypa MOJIEKYII.
KoBanenTtHas cBsa3b moyisipHas U HenossipHas. llomsipHocTts Mosekyn.  onHas
cBA3b. CTpoeHUE COEAMHEHUI C HOHHBIM TUIIOM CBSI3U. BaJIGHTHOCTB 3J1EMEHTOB B
HOpPMaJIbHOM U BO30YXJICHHOM COCTOSIHHSIX: CTEIICHb OKHCIICHUS U 3apsii aTOMOB B
COCIUHEHHUSIX.

OKHCIIUTENBEHO-BOCCTAHOBHUTEIbHBIE IIPOLIECCHI. Oxucaurend,
BoccTtaHoBuTeNM.  CremeHp  okucineHus.  OnpeneneHue  OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHOM POJIM COCOUHEHUS II0 CTEINEHH OKHUCJIEHUS AaTOMOB.
PaccranoBka KO3()(ULHMEHTOB B OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUAX
METOJIOM 3JIEKTPOHHOIO OasaHca.

2. Xumuueckas mepmMoOOUHAMUKA U XUMUYECKAS KUHETMUKA.:

OCHOBHBIE TEpMOAVMHAMUYECKHE IIOHATHA: CUCTEMa, TOMOICHHAas W
TEeTEPOTreHHasl CUCTEMA, M30JMPOBAHHAs 3aKpbITAsl CHCTEMA, CHCTEMa OTKPbITas,
napaMeTpbl COCTOSIHHMSI CHUCTEMBI, TepMOJAMHAMUYECKHE (PYHKIHUH. BHyTpeHHss
HEprusi W OSHTajbnus. TemnoBoil 3(pdexT peakuuu. DHAOTEPMUUYECKUE U
HK30TEPMHUYECKHE IPOLECCHl. 3aKOH I'ecca M CIENCTBUSA, BBITEKAIOIIHE U3 HETO.
CranpapTHas SHTaJIbIUs O0pAa30BaHUsS CIIOKHOTO BELIECTBA. TepMOXMMHYECKUE
YPaBHEHUS. OHTponus 51 M300apHO-U30TEPMUYECKUI ITOTEHLIHAIL.
Hanpasnennocts xumnueckux npoueccos. I, II Hagana repmoanHamMuky.

Xnmuueckass KkuHeTuka. CKOpOCTP XHMHMYECKMX pPEakUuid. OHEprus
aKTUBAallMM. YpaBHeHHE AppeHHnyca. 3aBHUCHUMOCTb CKOPOCTH PpEAKLUUU OT
KOHLIEHTpallMy pEarupyrolnx BEIIECTB W AABICHUSA. 3aKOH JEHCTBHSA Macc.
Kunernueckue ypaBHeHHs1. KOHCTaHTa CKOPOCTH pEaKIIMH.

BinsiHMe TeMiiepaTypbl Ha CKOPOCTbh XMMHYECKOW peaklny, MpaBwio BaHT-
I'opda, TemneparypHbiii ko3pduiment. BiausHue karanusatopa Ha CKOpPOCTb
peakuuu. CyIHOCTb KaTaau3a.

[Ipoueccel  oOpatuMble U HeoOpaTHMble. XHMHUYECKOE pPaBHOBECHE.
Koncranta xmmuueckoro pasHoBecus. Ilpmamun Jle-Illatense. Bumsnue
TEMIIEPATYpbl, KOHLEHTPALMH, MAABJICHUS M KaTald3aTopa  Ha CMEIICHHE
PaBHOBECHS.

3. Pacmeopeul. /Jucnepchvie cucmemul:

O6mas xapakrepuctuka pacTBOpoB. CrocoObl BBIPAKEHUSI KOHIEHTPALMH
pacTtBopoB. MoJisipHasi, MOJIsUIbHAS KOHIIGHTpALMs, MOJIIpHAs, MaccoBas J10Js,
MOJISIpHAsi KOHIIEHTpAaIls SKBUBaJeHTOB. JlaBieHue napa pacTBopoB. 3akoH Payms
JUIsL pacTBOPOB HEINEKTPOJUTOB. [loHMXkeHue TemiepaTypbl 3amep3aHusi u
MOBBIIIEHUE TEMIEPATypbl KUIEHUS pacTBOpoB. Kpuockomnus, >0yminockonus.
Ocmoc, ocMoTrueckoe napienne. 3akoH Bant-I'odda.



Teopusi BAEKTPONUTHYECKONW JHUCCOLMAIIMU AppeHuyca. JIEKTPOJIUTHI
cunbHble U ciabble. CTENEeHb U KOHCTAHTHI JAMCCOIMAIMU. DJIEKTPOJIUTHYECKAS
JUCCOIMAIINS CHJIBHBIX M CJIa0bIX 3JIEKTPOJUTOB: KHCIOT, OCHOBAaHUW, COJIeH B
Boje. CtyneHuarass auccounanusi. NoHHbIE peakiuu. Y CIoBUsS TEUEHUS peaKui
oOMeHa B pacTBOpax 3JIEKTPOJUTOB. DIEKTPOIUTHYECKAs JUCCOLMALUS BOJIBI.
HNonnoe mnpoussenenue Boasl (Kw). Bomoponmueiii mokaszatenr pH kak Mepa
KHCIIOTHOCTU U IIENOYHOCTH cpenasl. pH kucior u ocHoBanuii. [lonsitue 00
uHarKaTopax. OKpacka MHAMKATOPOB B Pa3JIMYHBIX cpefax. ['maponus coliei.
Conu ruapoNM3yIOIIKUECs M0 aHWOHY, MO KAaTHOHY, HETHAPOJIMU3YIOIIHUECS COJIU.
N3menenune pH cpeasl npu ruaponuse. BrausHue BHeMHUX (aKTOPOB HA CTETICHb
MIOJTHOTHI TUAPON3a. by epHbie CHCTEMBI.

[ToBepxHOCTHBIE sBIIEHUS © aAcopOmus. JIUCTepCHBIE CHUCTEMBI, HUX
kinaccudukanys. Komronaasie cucteMsl. Y CTOWYUBOCTD JUCTIEPCHBIX CHCTEM.

4. Xumus HeOp2aHU4eCcKux s4CYyujux 6eujecmes

[lonmyyenue, MeXaHW3M THUApATAllMM W  KPUCTAIM3AllMU, CBOWCTBA
BO3JIYIIHBIX BSDKYIIUX MaTEpHaNOB (CTPOUTENbHAS BO3AYIIHAS W3BECTh, THIIC).
[Tonyyenne,  MexaHuU3M  THApaTalMd U KPUCTAUIM3AllMM,  CBOMCTBa
TUIPABINYECKUX BSDKYIIHMX MaTepHalioB (rugpaBnuyueckas U3BECTb,
noptiananemMeHT). beToH, koppo3us 6eToHa B pa3Iu4HbIX CpeaXx.

5. DnekmpoxumuiecKue cucmembl

DNeKTpOAHbIA MOTEHIMAJI, MEXaHU3M €ro BO3HUKHOBEHHUS. Y paBHEHHE
HepHcTa. D1eKTpoXUMHUYECKH psill HANPSHDKEHU METAIIIOB. THITBI 3JIEKTPOIOB.

l'anpBannueckne dneMeHTH. M3MepeHue  3IIEKTPOABHXKYIIEH  CHIIBL.
[Tonspuzanusas u nepeHanpspkeHue. XUMHAYECKME HCTOYHMKHA TOKA: IEPBUYHBIC
rajgbBaHUYECKUE DJIEMEHTBI, AaKKYMYJISITOPBI, TOTUIMBHBIE DJIEMEHTHI.

Koppo3nsa meramoB. Buabl koppo3uu. MexaHW3M 3JIEKTPOXHUMHUYECKOU
KOPpO3HH. 3aliTa METAJUIOB OT KOPPO3UH. MeTauIn4eCKUe MOKPBITHS.

6.  Illonumepwvt u onucomepsi

[lonarue o noaumepax u oaueomepax. OpraHMYECKUE U HEOPTraHUYECKHUE
noauMepsl. MeToabl NOJIy4eHUs OJIMMEPOB: MOJIUMEpPU3alusl, IOJIUKOHICHCALUS.
XHUMHUYECKOE CTPOEHUE U CBOMCTBA MOIUMEPOB. JleCTpyKIMs MOJTUMEPOB.

buononumepsl: moaucaxapuibl, MOJIUA30MPEHbI, OCIKH.

7. Memooul xumuueckozo uccie0osanus 6euwecms

XuMuyeckass uACHTU(UKAIMS BeIIecTB. AHANUTUYECKU curHaia. OCHOBBI
KayeCTBEHHOTO M KOJMWYECTBEHHOTO aHanu3a. KadecTBeHHbIEC peaklMy Ha HOHBI.
XuMudeckue, PU3NKo-XuMUYeCKue U (pru3nueckre MeTo bl aHaIN3a.

8. OpeaHuquKue eANCYUUEe CMpoumeilibHble Mamepuaivl
KJ'IaCCI/I(I)I/IKaHI/IH OpPraHUYCCKUX BSXKYIIUX CTPOUTCIIBHBIX MAaTCPpUAIOB.
BI/ITYMHBIC BSKYIINC. HOJ’Iy‘ICHI/IC, CBOﬁCTBa, MCXAaHU3MbI TBCPACHH.



7.3.7. IlacnopT (poH/1a OLIEHOYHBIX CPEACTB

Ne KonTpoaupyembie Kon HaumeHoBaHue
n/m | pasgessl (TeMBbI) | KOHTPOJIHPYeMOM OLICHOYHOI'0 CpeICcTBa
AUCHUTLTUHBI KOMIeTeHIu! (UM ee
4aCTH)
1 Crpoenue BeniecTsa u OIIK-1, OIIK-2 Kontponbnas padota (KP)
peaKIMoHHas CIOCOOHOCTh JlaGopatopnas pabora (JIP)
BEIIECTB Tectuposanue (T)
DK3aMeH
2 Xumuueckas OIIK-1, OIIK-2 Kontponbnas padota (KP)
TEPMOJNHAMMKA U JlaGopatopnas pabora (JIP)
XUMHUYECKass KHHETHKA Tectuposanue (T)
DK3aMeH
3 PactBopsl. /lucniepcHbie OIIK-1, OIIK-2, Kontponbnas padota (KP)
CUCTEMBI JlaGoparopnas paborta (JIP)
Tectuposanue (T)
DK3aMeH
4 Xumus Heopranmdeckux | OIIK-1, OIIK-2 Kontponbnas padota (KP)
BSDKYILUX BEILECTB JlaGopatopnas paborta (JIP)
Tectuposanue (T)
DK3aMeH
5 DIEKTPOXUMHUYECKUE OIIK-1, OIIK-2 Kontponbnas padota (KP)
CUCTEMBI JlaGopatopnas paborta (JIP)
Tectuposanue (T)
DK3aMeH
6 [Tomumeps! u omuromepsr | OIIK-1, OIIK-2 Kontponbnas padota (KP)
JlaGopatopnas pabora (JIP)
Tectuposanue (T)
DK3aMeH
7 MeToabl XMMUYECKOTO OIIK-1, OIIK-2 Kontponbnas padota (KP)
MCCJIEJOBAHMSI BELLIECTB JlaGopatopnas paborta (JIP)
Tectuposanue (T)
DK3aMeH
8 Oprannueckue Bsokymue | OIK-1, OITK-2 KonTpomnbnas padota (KP)
CTPOUTEIbHBIE MaTEPHAITBI Jlabopartopnas pabora (JIP)
Tectuposanue (T)
DK3aMeH

7.4. IlopsaaoKk mpoueaypbl OLCHUBAHUSI 3HAHUI, YMEHHI, HABBIKOB H
(nJIM) onbITA JeATEJBHOCTH HA 3TAle MPOMEKYTOYHOI0 KOHTPOJISA 3HAHUI

[Ipu mpoBeneHUU YCTHOTO SK3aMeHa oOydaromemycs: npeaocTtasisercs 60
MUHYT Ha TOArOTOBKY. Omnpoc oOy4aromierocs no OUIeTy Ha YCTHOM 3K3aMEHE He
JOJDKEH TIPEBBINIATH JBYX acTpOHOMHYeCKMX dYacoB. C dK3aMeHa CHHMAaeTcs
matepuan Tex JIP, koTopble 0OydJarOmuUiics BBIOJHUI B TEUECHHE CEMECTpa Ha
«XOPOIIIO» U KOTIUYHOY.

3aueT MOKET TPOBOJUTHCS TI0 UTOTaM TEKyIel ycreBaeMocTH u cnadu KP
U (WIM) TmyTeM OpraHW3allid CIIEIUAaIbHOTO OMpoca, MPOBOJAUMOTO B YCTHOW H
(W) MUCbMEHHOU opMme.

Bo Bpems mpoBemeHus »K3amMeHa O0Oydaromuecs MOTYT TOJb30BaThCs
IPOTrPaMMON TUCHIHIUIAHBI, & TAKXKE CIPABOYHBIMHU JAHHBIMH W BBIYHCIUTEIHHON



TEXHUKOMU.

8. IEPEYEHB YYEBHO-METOINYECKOI'O OBECIIEYEHUS
CAMOCTOSITEJbHO PABOTHI OBYUYAIOIINXCS MO
JTUCHUILIAHE (MOIYJIO), PA3SPABOTAHHOI'O HA KA®E/JIPE

Ne | HaumeHoBanue Bua uznanus | ABTOp (AaBTOPHI) Tox Mecto
/11 | H3MAHUSA (y4eOHHUK, U31aHMS | XPaHEHUS
yueOHoe U
nmocooue, KOJHYeCTB
MeToHYecK 0
He yKa3aHusl,
KOMIIbIOTEPH
ast
MporpamMma)

1 JlaGopaTopHblii METO/I. O.P. Ceprytkuna, | 2011 bubnmoreka
MPAKTUKYM MO XUMHUU: | YKa3aHUS O.B. Apramonosga, — 500 5Kk3.
yuebHoe rnocobue JLT. BapcykoBa u

Ip.; IO O0III. pe.
O.P. CepryTkuHoii;

2 | Xumus: yueOHOE yueo. I'T. KpusHesa [i 2013 bubnuoteka
nocooue nocobue — 500 7x3

ap.]

3 OcHoBHbIE METO/I. O.B. Apramonosa, | 2008 bubnuoteka
MOHATUSL W 3aKOHBI | yKa3aH. JLT'. bapcykosa. - 200 7x3
XUMHH. Kunaccor
HEOPraHUYECKUX
COCAMHEHHUI:  METO..
yKa3aH. K
BHEAYJUTOPH. CaMOCT.
pabore mus cryn. 1-ro
Kypca BCEX
CIEIMaIbHOCTEN

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

JlucriepcHbIE CUCTEMBI: | yKa3aH. JL.T". bapcykosa, - 200 7x3
METOJA.  yKa3zaH. K O.b. Kykuna.
BHEAyIUTOPH. CaMOCT.
pabGote s cryn. 1-ro
Kypca BCEX
CIIELIMAILHOCTEN

5 OHepreTuka METO/I. I'.T. Kpusnesna, JI.I'. | 2008 bubnuorexa
XUMHYECKHX YKa3aH. Bapcyxosa, I'.10. —200 7x3
MPOIECCOB. Boctpukosa
DNEKTPOXUMHUECKHE
MPOLIECCHI: METO/I.
yKa3aH. K

BHEAYyJAUTOPH. CaMOCT.
pabote ans cryn. 1-ro
Kypca Bcex
CHEIUATIbHOCTEN




9. METOJAUYECKUE PEKOMEHIALIAU JJIS1 OBYUAIOLIUXCS
MO OCBOEHUIO JUCLUATIJIMHBI (MOY.JIST)

Bun yueOHbIX JdeATeJbHOCTD CTYACHTA
3aHATUH
Jlexnusa Hanucanne koHCHEKTa JIEKIUNA: KPATKO, CXEMATUYHO, ITOCIE0BATEIBHO

(¢uKcHpOBaTh OCHOBHBIE MOJI0XKEHUS, BBIBOBI, POPMYIHUPOBKH,
0000111eHNs; TOMEYaTh BayKHBIC MBICIIH, BBICTSATH KIIIOUEBBIE CIIOBA,
TepMuHbI. [IpoBepka TEpMUHOB, TOHATHI C MOMOIIBIO SHIMKIONEIUMN,
CJIOBapei, CIPaBOYHUKOB C BBIITMCHIBAHUEM TOJIKOBAHUN B TETPA/b.
O603HaueHue BONpOCOB, TEPMUHOB, MaTE€pHalia, KOTOPHIE BHI3HIBAIOT
TPYIHOCTH, IIOUCK OTBETOB B pEKOMEHAYEeMOM uTeparype. Eciaun
CaMOCTOSITENILHO HE yIaeTcs pa3o0parbcsi B MaTepualie, He0OX0AUMO
chopMyIHPOBATH BOIIPOC U 3a/1aTh MPETOAABATEINI0 HA KOHCYIbTALINH,
Ha IPaKTUYECKOM 3aHSITHH.

IIpaxkTrueckue KoHncnektupoBanue peKkoMeHayeMbIX HCTOYHUKOB. PaboTa ¢ KOHCTIEKTOM

3aHATHS JIEKIUH, IOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, IPOCMOTP
peKoMeHIyeMoit iutepatypsl. [IpocinymuBanne ayauo- U BUAECO3aUCe
10 33JJaHHOM TeMe, BBINOJIHEHUE PacueTHO-rpa)uIeCcKUX 3a1aHul,
peueHue 3a1ay 1o ajaropuTMy.

KonTponbnas 3HAKOMCTBO C OCHOBHOMW M JIONOJHUTEIBHOM JIUTEPATYpPOM, BKIIFOYast
pabota/PacuerHo- | cipaBOYHBIE M3/1aHUSs, 3apyOeKHBIE HICTOYHUKH, KOHCIIEKT OCHOBHBIX
rpaduueckas MOJIO’KEHUHN, TEPMUHOB, CBEICHUH, TPEOYIOUTNX JUIS 3alIOMUHAHUS 1
pabota SIBJIFOIIMXCS] OCHOBOIIOJIAratoIMMHU B 3T0i TeMe. CocTaBiieHue

AHHOTAlM{ K NPOYUTAHHBIM JIUTEPATYPHBIM HCTOUYHHUKAM.

KomnokBuym PaboTa ¢ KOHCTIEKTOM JIEKIIHi{, TOJrOTOBKA OTBETOB K KOHTPOJIbHBIM
BOIPOCAM.

[ToaroroBka k [Ipu moaroToBKe K 9K3aMeHy (3a4eTy) HEOOXOUMO OPHEHTUPOBATHCS HA

9K3aMEeHY (3a4eTy) | KOHCHEKTHI JIEKIUH, peKOMEHAYEMYIO JINTEPATypy U pelIeHHE 3a/1a4 Ha
MPAKTUYECKHUX 3aHSATHUSX.

10. YHEBHO-METOAUYECKOE I THO®OPMAIIMOHHOE
OBECIIEYEHME JIUCIUIIJINHBI

10.1. IlepeyeHbL OCHOBHOM H [IONOJHHTEJHHOH Y4eOHOH JHMTEPATYypHbI,
He00X0IUMO¥ /1151 OCBOEHUS JUCHUILIMHBI (MOTYJIs1):

10.1.1. OcHoBHas IUTEpATYpA:

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

2. Kpusnena I'.I'. [u nap.] Xumus / yaebH. nmocodbue st CTy. 3a04. GOpMbI
00y4. Bcex HanpaBlieHU! MOATOTOBKU OakanaBpoB OakanaBpoB / Boponex. ACY.
— Boponex, 2013. — 131 c.

3. JJaGopaTopHbIi NpakTUKYM M0 XuMuHu: yued. mocooue / O.P. Cepryrkuna,
O.B. ApramonoBa, JI.I'. bapcykoBa u ap.; mox obm. pea. O.P. CepryTkuHoii;
Boponex. roc. apx.-ctpout. yH-T. — Boponex, 2011. — 109 c.

4. Xumus snemenToB: npaktukyMm / O.B. Apramonoa, E.A. Xopoxopanna,
Boponex. roc. apx.-crpourt. yH-T. — Boponex, 2011. - 96 c.



10.1.2. lonostHUTEJILHAS JINTEPATypa:

1. T'muaka H.JL. O6mas xumus [Texcr] / H.JL. I'mmaka; mom pen. A.U.
Epmaxkosa. — U3a. 30-e, ucnp. — M.: UaTerpan-Ilpecc, 2009. — 727 c.

2. OcHOBHBIE TOHATHSI M 3aKOHBl XuUMHUHU. Kiaccel HeOpraHMYeCcKuX
COCIMHEHMI: METOJl. yKa3aH. K BHEAYJUTOpPH. CaMOCT. pabore aisi cryia. 1-To
Kypca Bcex creunuanbHocTedl / Boponexk. roc. apx.-ctpout. yH-T; cocT.. O.B.
ApramonoBa, JI.I'. bapcykoBa. — Boponex, 2008. — 31 c.

3. PactBophnl. JlucmepcHble CHCTEMBI: METOJA. yKa3aH. K BHeayJIUTOpPH.
caMocT. paboTe AJi cTyA. 1-ro Kypca Bcex cnenuaibHocTelt / Boponex. roc. apx.-
ctpout. yH-T; cocT.: O.P. Cepryrkuna, JI.I'. bapcykosa, O.b. Kykuna. — Boponex,
2008.—-32c.

4. DHepreTrka XMMHUYECKHX IPOLECCOB. DJIEKTPOXUMHUYECKHE IMPOLECCHI:
METOJl. yKa3aH. K BHEayJUTOpPH. caMocT. pabore nmns cTya. 1-ro Kypca Bcex
cnieruanbHOCTe / BopoHexk. roc. apx.-ctpout. yH-T; coct.: [.I'. Kpusnena, JL.T.
Bapcyxkoga, I'.}O. Boctpukosa. — Boponex, 2008. — 39 c.

10.3. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CETH
«HMHTEpHET», HEOOXOAUMBIX IJIs1 OCBOCHHUS TUCHUILTHHBI (MOIYJIS):

1. Xumuueckuit karanor. Heopranuueckas xumusg. CalTbl U KHUTH
http://www.ximicat.com

2. Chemnet - odunuanbHOE >JIEKTPOHHOE HU3AaHHE XHUMHUYECKOTO
¢dakynbrera MI'Y http://www.chem.msu.ru/rus

3. CrpaBoyHO-UH(DOPMAITHOHHBIN caiT o XUMUHU
http://www.alhimikov.net

UreHne neKUMi OCYIIECTBISIETCS C MCIOJb30BAHUEM IMPE3CHTAMUA B
nporpamme «Microsoft PowerPointy.

Jlnst  BeIOSTHEHWS — JTAOOPATOPHBIX  pabOT  WCIMOJB3YeTCs  y4eOHBIH
Ja00paTOpHBIN  KOMIUIEKC «XuMusi», coBMecTuMbii ¢ I[IK u cHaGXeHHBIM
POrpaMMHBIM 00ECIICUEHUEM.

11. MATEPUAJILHO-TEXHUMYECKOE OBECIIEYEHHME
TV CHUIIIAHBI

JIns npoBeneHUs psAna JEKIUOHHBIX 3aHITUA MO JUCLHUIUIMHE «XHAMUSD)
UCITIOJIB3YIOTCS Ay IUTOPUH, OCHAIIIEHHBIE YIeOHO-T1a00paTOPHBIM 000PYTOBAHHEM:

1. YueOHO-1abopaTopHbIN KOMILIEKC «XUMHUS» -ayn. 6421
2. Nonomep H-160 -ayn. 6421
3. JTabopatopwusrii pH-metp JIITY-01 - aya. 6421
4. llIxad ¢ BHITSHKHOM BEHTUIISAIIUECH -ayn. 6421
5. JlabopaTtopHasi XUMHUYECKas OCy/1a -ayn. 6421
6. AKBaIUCTUILIATOP - ayn. 6422
Texnuueckue cpeocmea odyuenus

1. HoytOyk - oTaen opraHu3anuu U oOecrieueHus yueOHoro npoiecca
2. MenuanpoekTop nmporpamm - OTAeNl OpraHu3alui U 00eCeYeHUs

y4eOHOro mpoliecca



12. METOANYECKHUE PEKOMEHJAIINUA 11O OPTAHU3AIINN
N3YUYEHUS TUCHUIIJINHDBI (06pa3oBaTeibHbIE TEXHOIOTHHN)

JUts mpenofaBaHus W U3YyYEHMS AUCLUIUIMHBI HCIIOJIB3YKOTCS CIIEAYIOIINE
o0pa3oBaTelIbHbIE TEXHOJIOTHUH.

1. Aunaktnuecku 000OCHOBAaHHAs CTPYKTYpa AMCLUIIIMHBI « XUMHUSD.

CopepxarenpHas 4acTh JUCUUIUIMHBI JOJKHA OBITh 0OOCHOBaHa C TOYKH
3peHusi XuMuu U TpeOoBaHUil K pe3ynpraTaM ocBoeHuss OOIIl OaxanaBpuara,
BBIPAKECHHBIX B BUJE ONPEACIEHHBIX KOMIIETCHIUN.

2. TouHoe€ caenoBaHue padouyeld mporpaMmme AUCIHUIUIHHBI.

Ha BBOgHOM JIeKIIMM CTYJEHTBI 3HAKOMATCSA CO CTpykrypou YMK]/]
«XHUMHA», TOIYYAIOT Pa3bSICHEHUE O POJIM KaKJOW COCTABISIOLIEH B y4eOHOM
IpoIECcCe, a TaKXKe TJe U KaK MOJYYUTh JAOCTYI KO BCEM COCTaBISIOUIUM y4eOHO-
METOMYECKOr0 00eceyeHusl.

3. IlmaHupoBaHuE BPEMEHH M METOJMYECKOE 00ECIeYeHHe BHEAyAUTOPHOM
camocrosTenbHol padoTsl (BCP).

JUI yCIIEIIHOTO OCBOEHUS JUCLUIUIMHBI CTYACHT JOJDKEH CaMOCTOSITEIBHO
paboTaTte CTOJNIBKO K€ BPEMEHH, CKOJIBKO B ayIUTOPUU 0]l PYKOBOJCTBOM
npenojasaresisi. Bce CTyOeHTBI HMMEKT JOCTYIl K IIOJHOMY METOAWYECKOMY
obecrnieuenuto BCP.

4. ConpoBOoXKJIeHUE 3aHATHM AEMOHCTpAaLMENd CXeM, TalNMll, PUCYHKOB U
npe3eHTanusaMu B mporpamme «Microsoft PowerPointy.

5. TloaroTroBka TEMAaTWUKH JOKJIAJOB, COOOIIEHWW, TPE3EHTAIUNA IS
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

6. CaMoCTOATENbHOE MPOBEIECHUE CTYACHTAMU SKCHEPUMEHTAIBHBIX
UCCJIEIOBAaHUIM Ha J1aOOpaTOPHBIX 3aHATHSAX C MOCIEAYIOUICH MHTepHpeTanueii u
3aIIUTON PE3yJIbTATOB.

7. PedTHHrOBasA cCUCTEMA KOHTPOJISA U OLIEHKU 3HAHUM.

8. PerynsipHoe poBecHUE KOHCYJIBTALIAN.

9. OcymiecTBIEHHE TEKYIIEr0 KOHTPOJSA 3HAHUM CTYIJEHTOB C IIOMOILBIO
0JJaHKOBOT'O TECTUPOBAHUS.

10. MeTonnueckne peKOMEHJALUHU 10 MIOArOTOBKE K IK3aMEHY.

K sKk3aMeHy CTyJIEHT AONYCKAaeTcsl MpPU YCIOBHM BBIIIOJHEHUS y4eOHOIO
IUIaHA:

- TIOCCILICHUE JICKIIUH;

- BBITIOJIHEHUE U 0opMIIeHHE Ta00paTOPHBIX PadoT;

- BBIIIOJTHEHUE UHAUBUAYAJIbHBIX 3aIaHUM JIJIs1 CAMOCTOATEIBbHON padOThI;

- 0TYE€T Ta0OPATOPHBIX 3AHATHI.



[Tporpamma coctaBieHa B coorBeTcTBUU ¢ TpedboBanusmu @I'OC BO ¢ yuerom pe-
komenaauui u OIIOIT BO no nanpaieHuto HOI{FOTOB§I/I 08.03.01 «CTtpouTesibCTBO»

PykoBoauteas OINOII k.T.H., npod. ( Tkauenko A.H.

(3aHMMaemast 10JDKHOCTD, yUeHasi CTeneHb U 3BaHUe) (noanuce) (MHULMATBI, haMuus)

Pabouass nporpamma ‘onoOpeHa yueOHO-METOIAUYECKOM KOMHUCCHEH CTpOUTENbHOro (a-
KyJIbTeTa
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