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1. HEJIM U 3AJAYUN JUCHUITIJINHBI

1.1 Hean TUCHUTJIHHBI

CdopmupoBath y CTyAICHTa TIOJHYIO CUCTEMY MIPEICTABICHUN 00 OOIIMX Ka4eCTBEH-
HBIX U KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSIX MPOTEKAHHUS XUMHUYSCKHUX MTPOILIECCOB U SBJICHUIH
B Pa3JIMYHBIX (PU3UKO-XMMHUYECKMX CHUCTEMaX, OMUpPasCh MPU 3TOM Ha (yHJIaMEHTaJIbHbIC
TIOJIOKCHUS (PU3UKH U XUMHUH.

1.2 3amauu ocBOCHHA THCUHUILINHDI

3a10’)KUTh OCHOBBI JJI1 IOHMMaHUs XUMHUYECKUX MPOLIECCOB MPEBPAIICHUS BEIIECTB,
KOTOpbIe OyIyT CIOCOOCTBOBATH MPHUHATHIO IPAMOTHBIX, HAYYHO OOOCHOBAaHHBIX Ipodec-
CHOHAJIbHBIX pEIICHUH B OOJIACTH CTPOMTEIBHONW TEXHOJIOIMH, a TAaKK€ CIIOCOOCTBOBATH
BHEPEHUIO TOCTHKEHUIM XUMUHU [IPU PEILIEHUH 3TUX MPOOIIEM.

[TpuBUTH HaBBIKM OCMBICIIEHHOI'O PELIECHUSI KOHKPETHBIX XUMHUYECKHUX 3a7a4, HAYUUTh
HaXOJUTh ONTHUMAaJIbHBIE PelIeHHs MPO(EeCCHOHATIBHBIX 33Ja4, B TOM YHCIIE C MCIIOJIb30Ba-
HUEM 3aKOHOB XUMHUH, XUMHUUECKUX MPOLIECCOB U BELIECTB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Jucuumnna «Xumus» B cTpyktype OOII oTHOCUTCS K 0a30BOM YacTH U SIBISETCS
00s13aTeNbHON K U3yUCHUIO.

TpeOoBaHUs K «BXOAHBIM» 3HAHUSAM U YMEHHUSAM CTYAEHTA, HEOOXOIUMBIM ISl U3Y-
YEHMSI TUCLHUIUINHBI « XUMUS»:

- BJIaJICHHE 3HAHUSIMHM 110 XMMHUU B 00bEME LIKOJBHOW MporpaMMsbl (BiIaJieHHE OC-
HOBHBIMHU IOHATHSAMM M 3aKOHAMH XMMHH, YMEHHE COCTABIISTH YPABHEHUS XUMHUYECKHX
peakiuii);

- YMEHHE UCIO0Ib30BaTh TEOPETUUECKUE 3HAHNUS ISl PEIICHUS 3a/1a4 110 XUMUHU.

[TomyueHHbIE B Kypce XUMHUH 3HAHUS HEOOXOIUMBI MPU U3YUECHUHU CIEAYIOLINX JTUC-
LUIIJINH UAKJIA:

- «CtpoutenbHble MaTepHalIbIy,

- TUCLUILIMHBI TPOPHUIEHON HAIIPAaBICHHOCTH.

N3ydyenne aucumminHbl «XUMHs TpeOyeT OCHOBHBIX 3HAHUM, YMEHHIN U KOMIIETEH-
L1 CTyAeHTa Mo KypcaMm «MaremaTtuka», «Ou3nkay.

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA JUCHUTIJIMHBI

[Ipouecc n3yyeHUs: AUCHUIUIMHBI «XUMUS» HamnpaBiieH Ha (OPMHPOBAHUE CIEIYIO-
IIUX KOMIICTCHIIUH:

- CIIOCOOHOCTH UCMOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUILIUH B
npodeccuoHaNbHON NEATeTbHOCTH, PUMEHATh METOJ/Ibl MaTeMaTUYECKOTO aHallu3a U Ma-
TEMaTUYECKOr0 (KOMIBIOTEPHOI'0) MOAECTMPOBAHMS, TEOPETUUECKOTO U 3KCIIEPUMEHTAIbHO-
ro uccnenoBanus (OIMK-1);

- CIIOCOOHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPo0JIeM, BOSHUKAIOIIUX B
Xo0Jie Mpo(ecCHOHATbHON AESITeNbHOCTH, MPUBJICYb WX IS PEUICHUS COOTBETCTBYIOIIMMA
pusuko-maremarnyeckwuii anmapar (OI1K-2);

- BJIQJICHUE METOJIaMU M CPEJCTBAMH (DPU3MUYECKOTO M MATEMaTHYECKOTO (KOMIBIO-
TEPHOI'0) MOJICIIUPOBAHUS B TOM YHCIIE C UCIOJIb30BAaHUEM YHUBEPCAIbHBIX U CIIEUATU3H-
POBaHHBIX MPOTPAMMHO-BBIYMCIUTEIBHBIX KOMILUIEKCOB, CHCTEM aBTOMAaTH3WPOBAHHBIX
IPOEKTUPOBAHUS, CTAHJAPTHHIX MAKETOB aBTOMATH3alMU HCCIEAOBAHMM, BIaJ€HUE METO-
JTaMU UCTIBITAHUN CTPOUTENbHBIX KOHCTPYKUUN U W3JETUi, METOAaMHU MOCTAaHOBKU U MPO-
BEJICHUS SKCIICPUMEHTOB 10 33JaHHbIM MeToaukaMm ([1K-14).



B PE3YIbTATC U3YUCHUSA AUCHUIINIMHBI CTYACHT OOJI?KCH:

3Hambs:

- OCHOBbBI XMMHHU H XUMHYCCKHUC IIPOLECCCHI COBpCMCHHOfI TCXHOJIOTUH TIPOHU3BOJICTBA
CTPOUTCIIBHBIX MaTCpUaioB H KOHCTPYKHHﬁ, CBOMCTBA XUMHYECKHUX DPJIEMEHTOB U HX CO-
eﬂHHeHHﬁ, COCTABJIAIOIINX OCHOBY CTPOUTCIIBHBIX MAaTCPHUAJIOB,

ymemn:

-IIPUMCHATH IOJIYYCHHBIC 3HAHUS 110 XMMHH IIPU U3YYCHUU APYTUX JUCLUUIIINH,

énademup:

- COBpeMeHHOI\/'I Hay‘IHOﬁ annapaTypoﬁ, HaBbIKaAMHU BCIACHUSA XUMHNYCCKOI'O 3KCIICPUMCHTA.

4. OBPbEM JIMCHUIIJIMHBI 1 BUJIbI YYEBHOM PABOTbI
OO61m1as TpyI0eMKOCTh TUCIUIUIUHBI « XUMHUS» COCTABIISACT S 3aUETHHIX CIHMHHUII.

. Bcero Cwmectp/ceccus

Bun yuebHoit paboThl 4ACOB 12
AyIHUTOpHbBIE 3aHATHS (BCEro) 72 /16 72/16
B ToM uucne:
Jlexuuu 36/8 36/8
[TpakTnueckue 3anstus (I113) - -
Jlabopatopubie pabotsl (JIP) 36/8 36/8
CamocTosiTeJIbHasi paGoTa (Bcero) 72/155 72/155
B ToMm uucne:
KypcoBoii npoekt - -
KonrponbHas pabora - -
KoHTpoab 36/9 36/9
Bun npomexxyTouHoii aTTectanuu (3a4eT, YK3aMeH) 9K3./9K3. 9K3./9K3.
OO01mmast TpyA0EeMKOCTh Jac 180/180 1807180
SRR (L 5/5 5/5

COAEPKXAHUE JUCHUIIJINHBI

5.1. Conep:kanue pa3aejoB TUCHUILIHHBI

Ne | HaummenoBanue pas-
n/m | Jena AUCUHUTIINHBI

Conepsxanue pasnuena

1 | Crpoenue BemiecTBa
U peaKlMOHHAas
CIIOCOOHOCTH Be-
LIECTB

KBaHTOBO-MeXaHHUYECKHE MTPEACTABIECHUS O CTPOCHUU aroMa. J[BoHcCT-
BEHHasl pUpoJa JIEKTpoHa. ATOMHas opOuTanb. KBaHTOBBIE yHcTa.
[TpuHnun muauMansHOM SHepruu. [IpaBuno Kneukosckoro. ITpuHiun
zanpera [laynu. [TpaBuno ['ynna. D1eKTpoHHBIEKOH(UTYpAlIMMaTOMOB
Y MOHOB.

Ilepponnuecknil 3aKOH M INEpUOAMYECKAss CUCTEMa dJaeMeHTOB. Ile-
pHOIMYECKHE CBOMCTBA 3J1€MEHTOB. Pannycsl aToMOB. DHEprust HOHU-
3anuu. CpoACTBO K AJIEKTPOHY. DJIEKTPOOTpULIATENbHOCTE. [lepnonu-
YEeCKOE€  M3MEHEHHME  KHCIOTHO-OCHOBHBIX M OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB BEILIECTB.

Xumunueckast cBs3b. KoBaneHTHass cBA3b. MeTOA BaJEHTHBIX CBSI3EH.
OOMeHHBI U JOHOPHO-aKIENTOPHBI MEXaHW3M 00pa3oBaHUs KOBa-
JEHTHOM CBs3U. ['MOpuau3anus aTOMHBIX 3JIEKTPOHHBIX OpOWTaNeH,
reoMeTpUYecKas CTpykTypa moiiekyi. MoHHas cBsa3b. Meranudeckas
cBs3b. BogopoaHas cBsi3b.

CBoiicTBa M peakLMOHHAs CIIOCOOHOCTh BEIIECTB, COCTABIISIONIUX OC-
HOBY CTPOUTENBHBIX MAaTEPHAIIOB.




OCHOBBI XUMUYECKOH
TepMOI[I/IHaMI/IKI/I nu
KUHETUKU

Xummnueckass TepMoauHaMuKa. OCHOBHBIE MOHATUS XMUMHYECKOU Tep-
moauHaMmukd. Ilapamerpsl coctosHus. TepmoauHamuuyeckue (yHK-
UU: BHYTPEHHSSI DSHEPTUs, OHHTAJIBNUS, DSHTPONHUSA, U300apHO-
U30TepMUYECKU noTeHnuan. IlepBoe u BTOpoe Hayalla TEPMOJAUHA-
MUKH.

DHepreTuka XUMHUYECKHUX MpolieccoB. 3akoH ['ecca u cieacTBus u3
Hero. DHTanbIuKU 00pa3oBaHus. TepMOXUMHUUYECKHUE YpaBHEHHUS. Y CII0-
BHS CaMOIIPOU3BOJIBHOTO MTPOTEKAHUS IIPOLIECCOB B U30JIMPOBAHHBIX U
HEN30JIMPOBAaHHBIX CUCTEMAX.

Xumnueckast KnHeTuka. CKOpocTh XuMHu4yeckux peakuuii. [Tonarue 06
AaKTHBHBIX MOJIEKYJaX, SHEPruu aKTHBAlUU, aKTUBUPOBAHHOM KOM-
miekce. YpaBHeHUE AppeHuyca. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT
KOHLIGHTpAllUl U TeMIEPATypbl. 3aKOH JeHCTBYOMUX Macc. Kuneru-
YECKUE YpaBHEHHUS AJI1 T'OMOIE€HHBIX U TE€TEPOr€HHBIX IIPOLIECCOB.
[IpaBuno Bant-I'opda. MeToapl peryiupoBaHus CKOPOCTH PEAKITUH.
Karanus. Karanuzaropsl 1 KaTaluTU4EeCKUE cucTeMbl. Teopuu Karanu-
3a. KonebaTenbHble peakiuu.

XuMuyeckoe paBHoBecHe. TepMoauHAMUYECKOE M KMHETUYECKOE YyC-
J0BUsl cocTosiHUA paBHOBecusi. KoHcTanTa paBHOBecus. BnusiHue us-
MEHEHUS BHEIIHUX YCIOBHUH Ha MOJIO)KEHNE XMMHYECKOTO pPaBHOBECHSL.
[Tpunuwmn Jle [larense. @a3o0BO€ paBHOBECHE.

3aKOHOMEPHOCTH XMMHMUYECKUX IPOLECCOB COBPEMEHHBIX TEXHOJOTUI
MIPOM3BOJICTBA CTPOUTEIILHBIX MATEPUAJIOB.

PactBopsl. [Jucnepc-
HBIE CCTEMBbI

OOmue npeacraBiaeHUs O pacTBopax. I'mapartHas Teopus pacTBOPOB
J.M. MenneneeBa. CriocoObl BbIpa)K€HHsI KOHLEHTPALlMU PACTBOPOB:
MaccoBasi, MOJISIpHas J10JisI, MOJISIpHAas, MOJIbHAs KOHIIEHTpAIus, Mo-
JSIpHAsk KOHLIEHTpaLys SKBUBAJIEHTOB. BbIpakeHHe 3aKOHA SKBHUBAJICH-
TOB J1JIs1 PaCTBOPOB.

OOume cBoiicTBa pacTBOPOB: JABJICHHE IIapa pacTBOPOB, KUIIEHUE U
KpUCTaJIIM3anus pacTBopoB. 3akoH Payns. Kpuockonus, 30yiinmocko-
nusi. OcMmoc, ocMoTrdeckoe JaBieHue. 3akoH Bant-I'ogda.

PacTBophI 31€KTpOaUTOB. TEeopust 3IEKTPOJUTHUUECKON AUCCOLUALIMHI
Appennyca. CTeneHb U KOHCTaHTa AuccolManuy. Peakuun B pacTBo-
pax 2JeKTponnuTOB. VIOHHBIE paBHOBECHS U UX CMELICHHE.
DJNEKTPONUTHYECKAs Aucconmanus Boabl. IoHHOE Mpou3BENEHUE BO-
npl. Bopoponsslii mokasarens. Mertonael onpenenenus pH. pH-
UHAMKATOpHBL. I'maponus coneil. Conu, rTUAPOINU3YIOLUIUECS 110 aHUOHY,
[0 KaTHOHY, Heruapoausyrouecs conu. M3menenne pH cpenbl npu
ruaposnze. bydepHbie cuctemsl.

JucnepcHble cUCTEMBI, UX Kilaccu(UKalus, METOb! oay4yeHus. Tep-
MOJIMHaMU4eCKasi HEYCTOMUMBOCTb I'€TEPOTE€HHBIX AMCIIEPCHBIX CHC-
teM. [loBepXxHOCTHBIE siBIeHUS U ancopOuusi. KomnouaHsie pacTBOpPHI.
Kunerndeckas U arperaTuBHas YCTOMUMBOCTb KOJUIOMIHBIX CHCTEM.
Koarymsauus. CennMenTanus.

CrpoutenbHble MaTepHalibl KaK HCKYCCTBEHHBIE JMCIIEPCHBIE CHCTE-
MBI.

DIEKTPOXUMHUECKHUEC
MIPOIIECChI

ONEKTPOXUMHUYECKHE CUCTEMBI. DJIEKTPOJHBIA MOTEHIMAN, MEXaHU3M
€ro BO3HUKHOBEHHMs. YpaBHeHHe HepHcTa. DIEKTpOXUMUYECKUN P
HaIPSHKEHUN METalIoB. THUIIBI DJIEKTPOAOB.

lNanbBannveckre sieMeHThl. M3MepeHue SIIEKTPOABUKYIIEH CHIIBI.
[Honspusanusa u nepeHanpsbkeHUe. XHMHYECKHE HMCTOYHUKHM TOKA:
MIEPBUYHBIE TAIIbBAHUYECKHUE AJIEMEHTBI, aKKyMYJSTOPBI, TOIUIMBHBIE
JJIEMEHTBI.
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Koppozuss meraimioB. Bunbl koppo3un. MexaHuU3M 3JIEKTPOXHUMHYE-
CKOM KOppO3WH. 3alllUTa METAIOB OT KOppo3uu. DiekTponus. [lpo-
L[ECChI, IPOTEKAIOLIUE TPU IJIEKTPOIU3E BOJHBIX PACTBOPOB 3JIEKTPO-
TuTOB. 3akoHbl Dapajes.

5 | [lonumepsl u oauro- | DieMeHThl opraHudeckoi xuMuu. [loHaTue o monuMepax M OJUTroMme-
Mepbl pax. Opranuyeckiue ¥ HEOpPraHMYECKUEe MOJMMEphl. MeToabl CHHTE3a
MOJIMMEPOB: MOJUMEpU3ALIHs, TOJUKOHACHC AU, XUMHYECKOE CTpOe-
HUE ¥ CBOMCTBA MONMMEPOB. JlecTpyKuus MoMMepoB. buonoanmepsr:
MOJIMCAXapUIbl, TOJUU3ONPEHBI, OCIKHU.
CrpoutenpHble MaTepHalibl HA OCHOBE BBICOKOMOJIEKYJISIPHBIX COEIH-
HeHuil. [IpumeHeHne nonuMepoB MpU U3rOTOBJIEHUU OETOHOB.
6 Xumuueckas uueH- | XuMudeckas WACHTU(UKAIMS BelecTB. AHaTUTHYeCKHi curaan. Oc-
Tudukanus HOBBI Ka4eCTBEHHOT'O M KOJIMYECTBEHHOro aHaiu3a. KauecTBeHHbIE
pEaKIuy Ha MOHBI. XUMHUYECKHUE, (PU3UKO-XUMHUYECKHE U (pU3UIecKue
METO/Ibl aHAJIM3a U UX UCIIOJIb30BAHUE B COBPEMEHHBIX CTPOUTEIHHBIX
TEXHOJIOTHUSIX.
5.2 Pa3gesibl AMCUUIIMHBI U MEKTUCUMILIMHAPHBIE CBA3H
¢ o0ecneynBaeMbIMHU (MOCJAETYIONIMMI) JTHCHUUIITIMHAMMA
Ne | HammeHoBaHnue o0OecrieunBaeMbIX Ne pazaenoB naHHO#M AMCHUIUIMHBI, HEOOXOIUMBIX JIJIS
/a (mocnenyromux) TUCIUIUIMH M3y4eHUs obecreyrBaeMbIX (MOCIEAYIOIUX ) JUCIUILTUH
1 2 3 4 5 6 7 8
1. | CrpourenbHble MaTepUabl + + + + + + + +
2. | JlucuumirHbl TpogUIbHON Ha- + + + + + + + +
MIPABJICHHOCTH
5.3. Pa3enbl AUCHUILJIMH M BUABI 3aHATHH
Ne HaumenoBanue paszaena TUCUUTITUHBI Jlexn lpaxr. ) - J1abd. CPC Kor- | Beero
/1 " | 3aH. 3aH. TPOJIb | yac.
1. | CrpoeHue BemiecTBa U peaklIMOHHAs 4 - 4 12 6 26
CIIOCOOHOCTH BEIIECTB
2. | Xumuyeckasi TEpMOJIMHAMHKA U KHHETHKA 8 - 8 12 6 34
3. | PactBopsl. JlucnepcHble CHCTEMBI 10 - 10 12 6 38
4. | DNeKTpOXUMUYECKHE TPOIIECChHI 8 - 6 12 6 32
5. | [Honumeps! u oauromepsl 4 - 4 12 6 26
6. | Xumuueckas naeHTU(UKAIINS BEIIECTB 2 - 4 12 6 24
Beero | 36 - 36 72 36 180
5.4. JABOPATOPHBIN IPAKTUKYM
> Ne paserna HanmenoBanmne nabopaTopHbIx paboT Tpynoemxocts
/o | JUCITUTUTHHBI (gac)
1. 1 (OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSIUHEHUN 4 /0,5
2. 2 Ornpenenenne TeIIOBbIX 3(H(PEKTOB XUMUYECKUX pPEaKITHi 4/0,5
3. 2 CKOpOCTh XMMUYECKHUX PEAKIIMI U XUMHUYECKOE PABHOBECHE 4/1
4 3 OO61ue cBoicTBa paCTBOPOB U PAaBHOBECHSI B BOJHBIX pac- 41
TBOPAX DJIEKTPOIUTOB
5. 3 ['eTeporeHHbIE TUCTIEPCHBIE CUCTEMBI 4/1
6. 4 OKHUCIUTENbHO-BOCCTAHOBHUTEBHBIC PEAKIINU 4/1
7. 4 DIEKTPOXUMHUYECKHE TPOLECCHI 4/1
8. 5 CBoiicTBa OPraHNYECKHUX BEIIECTB U BBICOKOMOJIEKYJIS PHBIX an
coeMHeHUH (TMOJIMMEPOB)
9. 6 KadecTBeHHBIN 1 KOJTMYECTBEHHBIN XUMUYECKUI aHAIN3 4/1




5.4. TIPAKTUYECKHUE 3AHATUSA
Y4eOHBIM IIIAHOM HE MPETYCMOTPEHBI

6. IPUMEPHASI TEMATUKA KYPCOBBIX TIPOEKTOB
N KOHTPOJIBHBIX PABOT
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

7. ®OHJI OHUEHOYHbBIX CPEACTB AJis NIPOBEJIEHUSA
IMPOMEXKXYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSH

o IMCHUIIJIMHE (MOAYJIIO)
7.1 IlepevyeHb KOMIETEHUM ¢ YKa3aHHEM ITANoOB MX (pOpMHUPOBAHUA B Mpolecce OC-
BOEHNs1 00pa30BaTeJbHOI NMPOrpaMMbl

YCCKOI'o 1 MaT€MaTn4CcCKOro (KOMHBI-OTepHOFO) MO-
ACJINPOBAHUA B TOM YUCJIC C UCIIOJIB30BAHUECM YHHU-
BCPCAJIbHBIX U CIICHUAIIM3UPOBAHHBIX ITPOI'PaMMHO-
BBIYHMCIINTCIBHBIX KOMIIJICKCOB, CHCTCEM aBTOMAaTHU3H-
POBAHHBIX ITPOCKTUPOBAHHS, CTAHAAPTHLIX ITAKECTOB
aBTOMaTUu3aluun HCCHCHOB&HHﬁ, BJIaJACHUEC MCTOdaMH
HUCIBITAaHUN CTPOUTCIIbHBIX KOHCTI)YKI_[I/Iﬁ 151 I/IS,ZLCJ'II/If/’I,
MCTOAaMHU MOCTAHOBKHU U IPOBCACHUS SKCIICPUMCH-
TOB I10 3aJaHHBIM MCTOIUKAaM.

(JIP)
Tectuposanue (T)
Ok3aMeH

No Kommnerenmus (mpodeccuonanpHas - [1K) dopMa KOHTPOJIA Cwmectp/cec
/1 cusi

1 | (OIIK-1) crnocoOHOCTh HMCIOJIB30BaTh OCHOBHBIE 3a- | Jlaboparophas paboTa 1/2
KOHBI €CTECTBCHHOHAYYHBIX IUCIUIUIMH B mpodec- (JIP)

CHOHAJIbHOW NIeATENbHOCTH, MPUMEHSATh METObI Ma- Tectuposanue (T)
TEMaTUYECKOI0 aHalM3a MU MaTeMaTU4YeCKOro (Kom- OK3aMeH
MBIOTEPHOr0) MOJAETUPOBAHUS, TEOPETUUYECKOIO H

IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHMS.

2 | (OTIK-2) crnocoOHOCTh BBISIBHTH €CTECTBeHHOHayd- | JlaGoparopHas paboTa 1/2
HYIO CYIIHOCTh TMPOOJIEM, BO3HHKAIOMIMX B XOJC (JIP)
npodeccuoHaNbHOM 1eATebHOCTH, MPUBIEYb UX AJIS Tectuposanue (T)
peueHus COOTBETCTBYIOLIUI ¢duzukKo- OK3aMeH
MaTeMaTHYECKUii anmnapar.

3 | (IIK-14) BnageHre METOIaMH U CPEACTBAMHU (PH3H- JlaGopaTopHas pabota 1/2

7.2 OnucaHue moka3arejieili 1 KpUTepUeB OLEHUBAHUS KOMIIeTEeHIIMii Ha pa3-
JIMYHBIX 3Tanax ux (pOpMUPOBAHMS, ONIMCAHUE LKA OLCHUBAHUS

dopma OLIECHUBAHUS
Heckpunrop
KOMITETEHIIIHT ITokaszaTens OLleHUBaHUSA
JIP T | Dx3ameHn
3Haer OCHOBBI XMMHH M XHMHUYECKHE IIPOLIECCHI COBPEMEHHOM | + + +
TEXHOJIOTMH IPOU3BOJICTBA CTPOUTEIBHBIX MaTEPUAJIOB U
KOHCTPYKIM, CBOMCTBA XMMHYECKHX JJIEMEHTOB M HUX
COCIMHEHMH, COCTABJIAIOIINX OCHOBY CTPOMUTEIBHBIX Ma-
tepuanos (OITK-1, OIIK-2, TIK-14)
Ywmeer IIPUMEHSTH NOJIYYEHHBIE 3HAHUS MO0 XUMHUM NpU U3yde- | + + +
uun apyrux apucnumina(OTTK-1, OTTK-2, TIK-14)
Bmaneer COBPEMEHHOM HAydyHOHM ammaparypoil, HaBbIKAMHU Befle- | + + +
Hust pusndeckoro skcnepumenta (OITK-1, OTIK-2,
[1K-14)




HIKaJIc:

7.2.1.9T1an TeKkyumero KOHTPOJIsi
Pe3ynbraThl TEKYyIIEro KOHTPOJS M MEKCECCHMOHHOM aTTecTalliy OLIEHUBAIOTCS IO

«OTJIUYHO»,

«XOpOoHIo»,
«KYOOBJICTBOPUTCIBHO»
«HCYAOBJICTBOPUTCIIBLHO»,
«HC aTTCCTOBAaH»

Heckpun- IToxa3arens OlleHUBaHUSA Orenka Kpurepuit
TOp KOM- OLICHUBaHUS
HEeTEHINN
3HaeT OCHOBBI XMMHUU U XUMHUYECKHE MPOIECCHl CO-
BPEMEHHON TEXHOJOTHH IMPOU3BOJACTBA CTPOHU-
TEJIbHBIX MATEPUATIOB U KOHCTPYKLIHMHI, CBOKUCT- n . .
. OJIHO€ MOCEUICHHUE
Ba XMMHYECKHX DJIEMEHTOB M MX COCAUHCHUH, m
JICKIMOHHBIX  3aHs-
COCTABJISIIOLIUX OCHOBY CTPOMTEJIbHBIX Mare- . AGODATO
THH, 1 TOPHBIX
puanos (OITK-1, OTK-2, TTK-14) ’ paTop
orinyHo |padot.  IIpoxoxme-
Vmeer MPUMEHSATDH MOJyYEHHbIE 3HAHUS 110 XUMUU NPHU
HUE  TECTHUPOBAHMS
usydenuu apyrux aucimmind (OIMK-1, OITK-2, Ha OLCHKY <«OTIIHY-
[1K-14) How
Bnageer | coBpeMeHHON HaydHOM amnmapaTypoil, HaBbIKa- '
MU  BeICHHS (U3HUYECKOTO IKCIEPUMEHTA
(OIIK-1, OIIK-2, TIK-14)
3HaeT OCHOBBI XUMHUU U XHMHUYECKHE TMPOIECCHl CO-
BPEMEHHON TEXHOJOTHH IMPOU3BOACTBA CTPOHU-
TEJIbHBIX MATEPUAJIOB U KOHCTPYKLIHI, CBOUCT- n
. OJIHOC TIOCCIICHHE
Ba XMMHMYCCKHX DJIEMEHTOB M MX COCAUHCHUM, m
JCKIIMOHHEBIX  3aHS-
COCTABJISIIOLIUX OCHOBY CTPOMTEJIBHBIX Mare- . 5
THH, 1a00pPaTOPHBIX
puanos (OITK-1, OIIK-2, TTK-14) ’ paTop
xopomio |pabor. IIpoxoxe-
Vmeer MPUMEHSATDH MOJyYECHHbIE 3HAHUS 110 XUMUU MPU
HUE  TECTUPOBAHMUS
usydenuu apyrux aucrumind (OIMTK-1, OITK-2, HA OIEHKY «XOPo
[K-14) 10 g b
Brageer | coBpeMEHHON HaydHOHM amnmnaparypol, HaBbIKa- '
MU BEACHHUS  (PU3UUYECKOTO IKCIIEPUMEHTA
(OIIK-1, OIIK-2, TIK-14)
3HaeT OCHOBBl XMMHUU U XHMHUYECKHE MPOLECCHl CO-
BPEMEHHON TEXHOJIOTMH TPOU3BOJICTBA CTPOU-
TEJIbHBIX MAaTepUajJoB U KOHCTPYKLUU, CBOUCT- Hosioe HOCEIICHHE
N JTH I HU
Ba XMMHMYECKHX DJICMEHTOB M MX COCHUHECHUM, m
JICKIIMOHHEBIX ~ 3aHS-
COCTABJISIFOLIMX OCHOBY CTPOMTENIbHBIX Mare- oBte- |luil.  186ODATOPHBX
BIIC-
puanos (OITK-1, OTIK-2, TIK-14) YA : paTop
TBOpU- |pabor. IIpoxoxne-
Vmeer MPUMEHSATH MOJYyYEHHbIE 3HAHUS 110 XUMUU NIPU
TEJIbHO |HHE€  TECTUPOBAHUS
uzydenuu npyrux auciumiad (OITK-1, OIMK-2,
[TK-14) Ha OIIEHKY «Yy/IOBIIE-
> v > TBOPUTEIBHO.
Brnanmeer | coBpeMeHHOW HaydHOW ammapaTypou, HaBBIKa-
MU  BeJeHHS (U3MUECKOTO IKCIEPHUMEHTa
(OIIK-1, OTIK-2, TTIK-14)
3HaeT OCHOBBI XMMHUU U XHMHUYECKHE MPOLECCHl CO-
o HeynoB- |YacTtuuHoe mocenie-
BPEMEHHON TEXHOJIOTMH TIPOW3BOJICTBA CTPOU-
N 9 JIETBO-  |HHE JICKIIMOHHBIX
TEJIbHBIX MAaTepUaIOB U KOHCTPYKLUM, CBOUCT- .
. | puTenb- |3aHATHI, nabopa-
Ba XMMMYECKUX DJIECMEHTOB M HX COCIWHCHHIM,
HO TOopHBIX padort. IIpo-
COCTABJISIFOLIMX OCHOBY CTPOMTEJIbHBIX Mare-




puasos (OITK-1, OTIK-2, [TK-14)

VYMeer

MPUMEHSITH MOJTYYCHHBIC 3HAHUS 110 XUMHH TIPU
usyuenun apyrux gucuumina (OITK-1, OITK-2,
[1K-14)

Bnaneer

COBPEMEHHON HAy4YHOW ammapaTypoi, HaBbIKa-
MU  BeJCHHS (U3MUYECKOTO IKCIEPUMEHTA

(OTIK-1, OTIK-2, [1K-14)

XOXKIEHUE TECTUPO-
BaHUS Ha OICHKY
«HEYIOBJIETBOPH-
TEJIBHO.

3Haer

OCHOBBl XMMHH M XHMHYECKHE MPOLIECCHI CO-
BPEMEHHOM TEXHOJIOTMHM MPOU3BOJCTBA CTPOU-
TEJIbHBIX MATEPUATIOB U KOHCTPYKLIHMHI, CBOKCT-
Ba XMMUYECKHUX DJIEMEHTOB U UX COCIUHEHUH,
COCTaBJIIOLIMX OCHOBY CTPOMTEJIBHBIX Mare-

puainos (OIIK-1, OIIK-2, ITK-14)

YMmeer

MPUMEHSITH MOJTYYCHHBIC 3HAHUS 110 XUMHH TPU
usyuennn apyrux gucuumuima (OITK-1, OITK-2,
[1K-14)

Bnaneer

COBPEMEHHON HAy4YHOW ammapaTypoil, HaBbIKa-
MU  BeICHHS (U3HUYECKOTO IKCIEPUMEHTA

(OTTK-1, OTTK-2, [TK-14)

HE arTTe-
CTOBaH

Henocemenue  nek-
LIUOHHEIX 3aHATHH, U
7a00paTOPHBIX  pa-
00T, TECTUPOBAHUS

7.2.2. JTan npoMe;KyTOYHOH aTTeCTALMHU
[To oxOHYaHMM M3YyYEHMsI OUCLUIUIMHBI PE3YJIbTATHI IPOMEKYTOUYHON aTTecTauuu (9K-
3aMeH) OLICHUBAIOTCS MO IIKaJIe:
® (OTJIIMYHOY;
® «XOpOIIO»;
® (yJIOBJIETBOPUTEIBHOY;
® (HEYJOBJIETBOPUTEIBHO»

Heckpur- [Tokazarens oLieHUBaHUSA Ouenka Kpurepuit
TOp KOM- OLICHUBAHUSA
HEeTEHINN
3Haer OCHOBBI XMMHUU M XMMHYECKHE IPOLECCHI CO-
BPEMEHHON TEXHOJOIMH IPOU3BOJACTBA CTPOHU-
TEJIBbHBIX MAaTEPUAJIOB U KOHCTPYKLHUHA, CBOWUCT- C
. TYIE€HT JEMOHCT-
Ba XMMHYECKUX JJIEMEHTOB M HUX COEIMHEHUH, YA A
] pUpPYET IOJHOE II0-
COCTABJISIFOLUX OCHOBY CTPOMTEJIBHBIX MAare AHMe  3anammi
HUMaHU HUH.
puanos (OIK-1, OTIK-2, [TK-14) o
oriinuHO |Bcee TpeboBaHus,
YmMmeer INPUMEHSTDH MOJTYYEHHbIE 3HaHUS 110 XUMUHU TIPU
MpenbsBIsSEMbIE K
uzydenuu apyrux aucuuruind (OIK-1, OIIK-2,
3aJIaHUIO, BBINIOJIHE-
[1K-14) -
Biageer | coBpeMEHHON HaydHOHM amnmnapaTrypol, HaBbIKa- '
MU  BeJeHHS (U3NYECKOTO DKCIEPHUMEHTa
(OIIK-1, OIIK-2, TIK-14)
3Haer OCHOBBI XMMHUU M XHMHMYECKHE IMPOLECCHI CO-
BPEMEHHON TEXHOJOIMH NPOU3BOJACTBA CTPOHU- C
. 9 TYIE€HT JEMOHCT-
TEJIbHBIX MAaTepUAIOB U KOHCTPYKLHUH, CBOMCT- YA !
Ba XMMMUYECKUX JJIEMEHTOB M HUX COEAMHEHUN PHPYET  SHAHUTCIL"
3
HOE MMOHUMaHHe
COCTABJISIFOLIMX OCHOBY CTPOMTEJIBHBIX Mare- _—
xopouio |3amaHui. Bce tpe-
puanos (OIK-1, OTK-2, [TK-14) p 601 - HpeMEB_
YwMmeer MPUMEHSThH MMOTYYEHHbIE 3HaHUS 110 XUMUHU NIPU ’
JsieMble K 3aJaHMUIo,
uzydenuu apyrux aucuuruind (OIK-1, OIIK-2,
BBITIOJTHEHBI.
[1K-14)
Bilageer | cOBpeMEHHON Hay4HOM anmnapaTrypoil, HaBbIKa-




MU  BelleHHS  (U3MYECKOTrO SKCIEepHUMEHTa
(OINK-1, OIIK-2, TIK-14)
3Haer OCHOBbI XMMHUHU U XMMHYECKHE TPOIECCHI CO-
BPEMECHHOW TEXHOJOTHH IPOW3BOJICTBA CTPOHU-
TEIbHBIX MATEPUAIIOB U KOHCTPYKLHUU, CBOMCT-
o CryaeHT JEeMOHCT-
Ba XMMHYECKUX JJIEMEHTOB M UX COCIUHCHUH,
pUpYET YaCTUYHOE
COCTaBJISIFOLIUX OCHOBY CTPOUTENBHBIX MaTe-
OBJIC- |[[IOHUMaHHWE  3aja-
puaios (OIIK-1, OIIK-2, TIK-14) yA 1 o
TBOpU- |HHUH. BoNBIIMHCTBO
Ymeer MPUMEHSTDH MMOTYYCHHbIE 3HAHUS 110 XUMUHU NIPU .
TEJIILHO  |TpeOOBaHMA, Tpeab-
uzydenuu npyrux aucuuruine (OIK-1, OIIK-2,
SBJIIEMBIX K 3a/a-
[1K-14)
= > » HUI0, BBITIOJTHEHO.
Brnageer | coBpeMeHHON HAay4YHOH ammapaTypoi, HaBBbIKa-
MU  BeJeHHS (U3MYECKOTO JKCIEPHUMEHTa
(OIIK-1, OIIK-2, TIK-14)
3Haer OCHOBbI XUMHUHU U XMMHYECKHE MPOIECCH CO- 1. Crynent ne-
BPEMECHHOW TEXHOJIOTHH MPOW3BOJICTBA CTPOHU- MOHCTPUPYET  He-
TEIbHBIX MAaTEPUAIIOB U KOHCTPYKLHUN, CBOMCT- OoyplIOE  TTOHMMA-
Ba XMMHYECKUX JJIEMCHTOB M HX COCAMHCHHUIA, HUE 3aJaHuid. MHO-
COCTaBIISIFOLIUX OCHOBY CTPOUTENBHBIX MaTe- rHe TpeOoBaHUs,
puaios (OITK-1, OIIK-2, ITK-14) NpeIbsIBISEMBbIE K
HEY/IOB-
Ymeer MPUMEHSThH MMOTYYCHHbIE 3HAHUS 110 XUMUHU MIPU nezgo 3aJlaHuI0, HE BBI-
uzyuennn apyrux mpucuurumi (OITK-1, OIK-2, IIOJIHEHBI.
pUTEIb-
I1K-14) o 2. CrynmeHt ne-
Brnageer | coBpeMeHHON Hay4HOH ammapaTypoi, HaBbIKa- MOHCTPUPYET HEIO-
MU  BeICHHS (U3HUYECKOTO IKCIEPUMEHTA HUMAaHHE 33/1aHUH.
(OIIK-1, OIIK-2, ITK-14) 3.V cryneHra Het
orBera. He Obu10
MOMBITKA  BBITIOJI-
HUThH 3a/IaHHE.

7.3. OUEHOYHBIE CPEACTBA JJI1d TEKYHETI'O KOHTPOJIA
YCHEBAEMOCTHU, MIPOMEXYTOYHOMN ATTECTAILIUA
11O UTOTI'AM OCBOEHUSA JUCIIUIIJINHBbI

7.3.1 IlpumepHasi TemaTuka u cogep:xkanne KP (KoHTpoJbHBIX padoT)

Ne /1t

Temsl 3a1a0uU

OCHOBHBIE CTEXHOMETPUUECKHE 3aKOHBI M paCUETHI 10 YPAaBHEHUSM pEaKIIMM

Knaccer HCOPTaHNYCCKUX COE€TMHEHUI

3H€pFeTI/IKa W HAIMPaBJICHHOCTb XUMHUYCCKUX ITPOLECCCOB

XuMHuueckass KHHeTUKA U paBHOBECHUC

CTpOCHI/Ie aromMa. XHUMHUYECKasl CBA3b

PacTBOpBI 351€KTPOIUTOB

I[I/ICHCpCHBIe CHUCTCMbI B TCXHOJIOTHU CTPOUTCIILCTBA

Heoprannueckue BspKyIye BeNecTBa

SJ'ICKTpO,Z[HBIC MNOTCHIHAJIBI U TAJIbBAHNYCCKUEC 3JICMCHTBI

Koppo3us u 3amura MeTasInyeCKUX KOHCTPYKIUN

10



Tema 1. OcHOBHbBIE CTEXMOMETPHUIECCKUE 3aKOHBI U PACUYETHINIO YPABHCHUAM peammﬁ

3agaya. B3aumoaeicTBrE aqlOMUHUSA C PACTBOPOM COJISHOM KHCIIOTBI POTEKAET 110
CIEYIOLIEN peaKInu:

2Al + 6HCI — 2AICI3 + 3H,1

Bpeakuuu ydactByror 2,7 Kr amoMuHus. PaccuuraiiTe 00beM BOJIOpOAa, BbIIEIUB-
HIETOCs B XOJI€ PEeaKIUU, MPOTEKaIoel TPy HOPMAIbHBIX YCIOBUSX, a TaK XK€ MpHU TeMIle-
parype 28 °C u masnenuu 102 kIla; aGCONOTHYIO IIOTHOCTH BOAOPOAA U INIOTHOCTH BOJIO-
polia 1Mo BO3AYXY; Maccy OOpa30BaBIIETOCS XJIOPHJIA aFOMUHHS U MacCOBYIO JIOJIIO ailio-
MUHHUSI B HEM.

Pemenue.Peakuys npoTekaeT no ypaBHEHUIO

2Al + 6HCI — 2AICI; + 3H; 1.

B Buge Ta6J'II/II_IBI npeacraBuM MOJEIPHBIC MACChI, KOJIMYCCTBO MOJIb U COOTBCTCT-
BYIOIIMC UM MACChl YYAaCTBYIOHIUX B PCAKIIUN BCIICCTB.

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

UTo0b! HaliTH 00BEM BOJOPOJIA, BBIJCIMBIIETOCS B PEAKIUU MPU HOPMAIBHBIX YCIOBUSX,
COCTaBUM MPOMOPIIHIO:
54 rAl BeiensAOT U3 KUCIOTHI (22,43) 11 Bogopo/a (10 ypaBHEHUIO PEAKIIMH)
2700 rAl BeiaensttoT U3 KHCI0Thl V1 Bojgopoaa (10 YCIOBHIO 3aa4H);
2700-22,4-3
Vy = 4 = 3360 5.
J17s yCAOBHM, OTIIMYHBIX OT HOPMAJIBLHBIX, 00BEM Ta3a paccuuTaeM 1o ypaBHeHuio (1.4):

_v-R-T _3360-831-(273+28) _

V=" 224102 367841,
i 1o popmyite (1.3):
Po-Vo: T 101-3360 - (273+28)
V, = = =3678,4 1.
x D 273-102 36784
AOCONIOTHYIO INIOTHOCTH BOJAOPO/IA paccunuTaeM 1o ¢popmyie (1.6):

Mup_ 2 g 09 1/n
PHa =7y, 224 T

OTHOCHUTEIBHYIO IIJIOTHOCTH BOJIOPO/IA MO BO3AyXY paccuuTaeM 1o ¢opmyre (1.8):
M

D6030 _ (H) _ 2

(HZ) M(GOS’@) 29

Maccy oOpa3oBaBIIerocst B PeakIMU XJOPUAA Kejie3a PacCUUTaeM I0 YPaBHEHHUIO
peaxkiuu, COCTaBUB MPONOPLUIO:

=0,07.

2700rAlo6pazyror M AICI,

54 rAloopazyror267TAICI;;

2700-267
m =———=13350r.
AlCI, 54 T



MaCCOBYIO JOJIFO KCJIC3a B A|C|3 paccunuTacM, HCXOoAd COOTBECTCTBCHHO M3 ATOMHBIX
U MOJIAPHBIX MaCC aTOMOB U MOJICKYIJI:

133,5 rAlCl; cocrasmsror 100 %
27rAlcocrasisror x%;

 — 27-100
1335

Tema 2. Kitacchbl HeOpraHu4eCKHX coeMHeHuil
3agaua 1. Kakvie U3 nepeynCIICHHBIX HUXKE BEIIECTB SIBJISIFOTCST OKCUIIAMMU:
H,C03,Be0,K,0,S0,,Mg(NO3),? Ykaxure ux cBOiCTBa (OCHOBHBIC, KHCIOTHBIE, aM(poTep-
Hble). Hanumure ypaBHeHHs peakinii, JOKa3bIBAIOLIUX XapaKTep OKCUIOB.

Pemenue. B Hamem npuMepe KUCIOTHBIM OKCHIOM siBisieTcs okcun SO,. [lpu B3au-
MOJICHICTBHH C BOJOW OH 00pa3yeT CEepHHUCTYIO KUCIOTY H,SO;, COCHOBAaHMSIMH M OCHOB-
HBIMH OKCHJIAMU — €€ COJIU:

SO, + H,O — H,SOs;

802+ 2LIOH — L|2803 + HzO,

SOZ + NdzO — N02803.

Oxcun K,;O miposiBiisieT OCHOBHBIE CBOWCTBA, PaCTBOPSETCS B BOJIe ¢ 00pa3oBaHUEM
OCHOBaHHUA. B3anMoaeicTByeT ¢ KUCIIOTaMU U KHCIOTHBIMUA OKCHJIAMHU C 00pa30BaHUEM CO-
JIeil B COOTBETCTBUU CO CJICAYIONUMHU PEAKITUIMU:

KO + H,O — 2KOH,

K,O + 2HClI — 2KCl + H,0;

KZO + C02 —>K2C03.

BeO — amdorepHbIii OKCcH, HEPACTBOPUMBIN B Bojie. EMY COOTBETCTBYET Ir'MAPOKCHUI,
MPOSIBIISIOMIUN KUCTOTHBIE cBolicTBa (H,BeO, — kucnora) u ocHoBHbIe cBoiicTBa (Be(OH),
— ocHOBaHHE). AM(DOTEpHBIE OKCHJIBI B3aUMOJICHCTBYIOT C KHCIIOTAaMHU M IICIOYaMH, a TaK-
e C KUCJIOTHBIMH W OCHOBHBIMHU OKCHIAMH ¢ 00Opa30BaHUEM COJICH:

BeO +2HClI — BeC|2 + H,0;

BeO+ CO, — BeCOs;

BeO+ 2NaOH — Na,BeO, + H,0;

BeO+ K,O — K,BeO.,.

3apauya2. CocTtaBbTe YpaBHEHMS PEAKIMI MOJIYyYEHHUsI BCEX BO3MOXKHBIX COJIEH MpH
B3aMMOJICHCTBUN THUIPOKCHIA OapHsi U CEPHUCTON KUCIOTH. Ha30BUTE MOTydEeHHBIC COJIH.

Pemenue.

Ba(OH), + H,SO3; — 2H,0 + BaSOsz— cynbdut Gapus.

[Tpu HegocTaTOYHOM JIJIsi OOpa30BAHMS CPEITHEH COJTU KOJMYSCTBE OCHOBAHHMS TOJTY-
YAETCsl KUCJIasi COJIb:

Ba(OH), + 2 H,SO3; — 2H,0+ Ba(HSO3),— ruapocynbdur dapusi.

Jlis ipeBpalieHrst KUCIION COIN B CPEHIOI HE0OX0AMMO J00aBUTh OCHOBAHUE:

Ba(HCO»),+ Ba(OH), — 2BaCO; + 2H,0.

[Tpu HegocTaToOUHOM ISl 0Opa30BaHUS CPETHEH COJIM KOJMYECTBE KUCIIOTHI TOTyda-
€TCsl OCHOBHASI COJIb:

2Ba(OH), + H,SO3 —2H,0+ (BaOH),SOs—runpokcocyabPut d6apus.

Heo0xo1MMO MOMHHTB, YTO MPABUIBLHOCTh COCTABJICHHS XUMHUYCCKOW (OpPMYIIBI
MIPOBEPSIETCS 110 PABEHCTBY BaJICHTHOCTU (CTEMEHU OKUCJICHHS) OCHOBHOTO M KHUCJIOTHOTO
OCTaTKOB. Baje€HTHOCTh OCHOBHOI'O OCTaTKa ONPEACNACTCS YUCIOM 3AMEUJEHHbIX SUOPO-
Kcoepynn B MOJICKYJIe OCHOBAHMS HAa KUCJIOTHBIM OCTATOK; BaJCHTHOCThH (CTCTICHb OKHCIIC-
HUSA) KAUCIIOTHOTO OCTaTKa — YUCIOM 3AMEUJeHHbIX amoMOo8 BOJIOPOJa B MOJIEKYJIe KUCIOTHI
Ha OCHOBHOM OCTaTOK.

= 20,22 %.
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3anaua3l. [IpuBeaure ypaBHEHUE peaKMU MOJYYEHHUs THAPOKCUIA almtoMuHus. On-
penenuTe ero cBoicTBa (mpupoay). Hanmummre ypaBHEHUS peakiuil, 10Ka3bIBAIOIIHNE HX.

Pemenue. ['mapokcu alqrOMUHUSA HEINb3sl MOJYYUTh HEMOCPEACTBEHHBIM B3aWMO-
JICUCTBUEM OKCHJIA QJTIOMUHUSA C BOJOM, T.K. OKCHJ HE PACTBOPUM B BOJIE, MOATOMY €ro
MOYKHO MOJIYYUTh CIECAYIOIIUM MyTEM:

Al(NOg)g + 3NaOH — Al(OH)g + 3NaNOs.

I'unpokcua anomMuHus 061agaeT aM(pOTEPHBIMHU CBOMCTBAMHU, T.€. IBOWCTBEHHOMN
MIPUPOJION, CIETOBATEIIBHO, MOKET B3aUMOJICMCTBOBATh KAK C KHUCIOTHBIMH, TaK U C OC-
HOBHBIMHM OKCUJAMH, TUAPOKCUIAMHU.

Peakunu, noaTBEepKAAOIIME KUCIOTHBIE CBOMCTBA TMAPOKCHIA!

Al(OH); (HAIO,)+ KOH — KAIO, + 2H,0;

2A|(0]{)3 (HA'Oz) + BaO — Ba(AlOZ)z + 3H20
Peakuun, noaTBEpKAAOIIAE OCHOBHBIE CBOMCTBA T'MIPOKCHIA!

2A|(O[‘I)3 + 3H,CO; — Alz(CO;g)g + 6H,0,

2A|(0]{)3 + 3803 — A|2(804)3 + 6H20

Tema 3. DHepreTuka U HANPABJIEHHOCTH XUMUYECKHX MPOIECCOB

3aganue 1. PaccumTaiite TeroBoi 3(ppekT XUMUUECKON peakiuu, IpoTeKaroen B
CTAaHJAPTHBIX H300apHO-H30TEPMHUECCKUX YCIOBUSX, IO YPABHCHHIO:
CH4(2) + CO2(Z) — ZCO(Z) + 2H2(2), €Clin
AfHO CH 4= —74,8 kJI:)x/MOJb; AfHOCOZZ —394,0 x/[>x/Mo0I1b;
AfHOCO= —110,5 x/I>x/M0Ib; AfH0H2= 0 xJ[>x/MOIIb.
VYkaxuTte, Kakas 3TO peaklusl dK30- WIH dHAoTepMUueckas. Kakoe KOIMYEeCTBO TEIIOTHI
Oynet 3arpaueHo Ha nosydeHue 30 kr Bogopoaa’?

Pemenne. TermoBoil 3pdekT XUMHUUECKOW peaKIuH AH, MPOTEKAIOIIEH B CTaH-
JTApPTHBIX U300apHO-U30TEPMUUECKUX YCIOBHAX, PACCUMTACM, MOIB3YSACH CIEACTBUEM 3aKO-
Ha ['ecca (3.1):

AHO: 2 V'AfHonpod.peaK -2 V'AfHoucx.g-ei
AH= (2-AHCO ) + 2-AcHH () — (AHP CH 4 )+ AHCCO)5.)).
AH’=2- (—110,5)+2-0—(— 74,8 —394,0) = 247,8 xJIx.
Tak kax AH*> 0, TOMPOILIECC IHOOMEPMUYECKUI.

W3 ypaBHEHUs peakuuu CiAeAyeT, 4To sl mojydeHus 2 moien (vy) mmm4r(m =v -
M) Bonoponatpedyetcs 3arpaTuth 247,8 kI Termnotel. Ecnu B pe3ynbraTe npouecca odpa-
3yeTCsl MHOE KOJUYecTBO BemiecTBa (1), TO TEIJIOTY paccuuThiBaecM mo Gopmyne AH=
v-AH®/ V1

vy = m/M, v, = 30-10%2 = 15-10° monei,
AH = 15-10° - 247,8/2 = 1,8585-10° & JT k.

3agavya 2.Bo3MOXHO 1 caMONpPOM3BOJIBHOE B3aUMOJIecTBHE KapOoHaTa KaJIbIHs U

OKCH/JIa KPEMHMS, IPOTEKAIOLIEE 10 YPABHEHUIO
CCZCO3(KP)+ SiOg(Kp) — CClSiOg(Kp) + COQ(Z)

B CTaHJAPTHBIX H300apPHO-MU30TEPMUUYECKUX YCIOBHIX?

Pemenne. Kpurepuem caMONpoOU3BOIBHOIO IIPOTEKAHUs IIPOLECCa B 3aKPBITOU CHUC-
TeMe B M300apHO-M30TEPMHUUECKHUX YCIOBUSX ABIsSeTCS YObUIb sHepruu ['udoca. Paccuura-
eM u3MeHeHue >Heprun ['mbd6ca AG® B xoze namHoi peakuy, BOCIOIb30BaBIINCh YPaB-
nernem AG® = AH — T~ASO.BequHHyH3MeHeHH$[ JHTAJIBIIUU PEAKLHUHU PACCYUTAEM II0
YPaBHEHUIO:

AH’=(AtH® CO,(,) + AtHCaSiOj ) — (AtH Si05 () + AH’ CaCOsyy)).
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DHTaabIUU 00pa30BaHUs BCEX YYACTHUKOB peaKInu OepeM u3 TabauIbl CTaHIapTHHIX (Hu-
3UKO-XUMHUYECKUX BEIMYUH.
AtH® CO,= —393,5 xJlx/Momb; AtH® CaCOs = —1206,0 kJIk/MOIB;
AtHPSi0,,) =—859,3 KJlx/mMonb; AfH°CaSiOs, = — 1584, 1Kk]xK/Moib.
[ToncraBuB 3HAUECHUSI B ypaBHEHUE, MTOJTYyYUM
AH’=-363,5-1584,1 — (—859,3 — 1206,0) = 87,7 kJI.
Belunciaum M3MEHEHUEIHTPOIINHU AS® s peaKkuy, IPOTEKAoMEed B CTaHIAPTHBIX
YCIIOBUSIX, UCTIONB3Ys TabMWUYHbIC NaHHbBIC (Ta0m.3.1).
s’caco 300~ 92,9 I[m/MonL-K;SOSiOZ(Kp)= 42,1 Ix /Mons'K;
S°CO,,y = 231,5Tx/Momb K; S°CaSiOs ) = 82,0 Jix/Momb-K.
ASO: 2y Sonpob —2v-S Oucx.g-ga
AS%= 8% COy,y + S’CaSiOs ) — S’ SiOy,) — S’ CaCOsyy,
AS°=82,0+231,6 -92,9 42,1 =178,6 /K mmAS°= 0,179 xJx/K.
Pacch/ITaeMAGO, BOCITOJIL30BaBIINChH HalJICHHBIMH 3HAaUYeHUSIMH A H O AS:
AG®=87,7 — 298 - 0,179 = +34,36 kJI.
ITockonsky AG® > 0, To maHHBIH mpoIEcC B CTAHAAPTHBIX YCIOBHSX CAMOIPOH3BOJIBHO
POTEKATh HE MOXKET.

Tema 4. XumMuueckasi KHHeTHKA U PABHOBecHe

3agaua 1.PaccuuTaiite, BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh peaKIMy 00pa3oBaHus
okcuna cepsl (VI), mpoTekaroriel o ypaBHEHUIO
230, + Oy,) — 2803,
a) pu yBeJIMYEHUH KOHIeHTpauuu okcuaa cepsl (1V) B 2 pasa;
0) nmpu yBEJIMUYEHUH BHEILIHETO JAaBJieHMs B 3 pasa.
Pemenune. Kunernyeckoe ypaBHEHHE pEaKIMU, COIVIACHO 3aKOHY JEHCTBYIOIIUX
Macc, MMeeT BUJ:

2
v=k-c - C
so, Oz
a) 3amMileM KMHETHUYecKoe ypaBHeHue npu KoHueHTpauuu SO, B 1Ba paza Oosblile
UCXOIHOU:

Z)_’=|(°(2CSO2 )? -Co, = 4-k-(Cso, )? -Co, .
3aTeM HaxXoJIUM OTHOIIIEHUE CKOPOCTEH Impoiiecca:
v 4-K-(Cso,)? Co, _

v k-(Cso,)*Co,
Takum oOpaszom, mpu yBenuueHUU KoHueHTparuu SO,B 2 pa3a CKOPOCTh peakiuu
BO3pociia B 4 pasa;
0) B TaHHOH peaKIMK BCE BEIISCTBA HAXOAATCS B ra3000pa3HOM COCTOSTHHH, MTO3TO-
My MIPU YBEJIMYCHHUH JIaBIICHUSI HaJ CUCTEMOU B 3 pa3a 00beM YMEHBIIUTCS B TPU pasa, a
KOHIIEHTPAIUS KaXKOTO U3 PEarupyroIInuX BEIIECTB, CIEI0BATEILHO, YBEIMUUTCS B 3 pasa.
Toraa KHHETUYECKOE YPABHCHHE 3aITUIIICM:

/=K -(3Cs0, )* 300, — 27-K-(C30; ) Coy
v 27-k - (0302)2-002
v k-(cso,)’ Cco,

=27.

CnenoBaTenbHO,
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Taxum oOpa3oM, IpU YBEIMUEHUH JABICHUSB 3 pa3a CKOPOCTh PEAKIIMM YBEIHUUTCS
B 27 pas.

3agaua 2.0xucneHue cepbl IPOTEKAET 110 YPABHEHUIO

Sty F O = SOz
Kak m3MeHUTCsl CKOpOCTh 3TON peakiyy NpU YBEIMUEHUH PEaKIMOHHOro o0bEMa B 3
paza?

Pemienne. B ciydae reTeporeHHbIX peakiuil B ypaBHEHHE 3aKOHA JCHCTBHs Macc
BXOJISIT KOHIEHTPAMH BEILECTB, HAXOAIIMUXCS B Ta30BoM (pase uinm pactBope. Kuneruue-
CKO€ ypaBHEHHE JUIsl TEeTepOreHHOM peakuuu oOpa30BaHUs OKCHJA Cepbl 1O W3MEHEHUs
JABJICHUS] UMEET BUJIL:

v=Kk-co,,
mocJie yBeJIMdeHUu o0BhEMa B 3 pasza KOHIIGHTpAIMs KUCIOPOJa YMEHBIIHUTCS TakKkKe B 3
1
’
paza: 0'=K- = -Co, .
3
o 1 k-Co, 1
CnenoBateibHO, = =5"7 < ==

3 k-Co, 3

Takum o6paszom, npu yBenndeHUH o0bEMa pEeakIMOHHOrO cocy/a B 3 pa3a CKOPOCTb
peaKiuu yMEHbBIIUTCA B 3 pasa.

3agaua 3. Bo CKOJIBKO pa3 BO3pacTeT CKOPOCTh PEAKIIUU, €CIIH TEMIIEpATypa yBeIIH-
yurcs Ha 40°C? TemnepaTypHbiii KO3(Q(UIMEHT peakiiy paBeH 2.

Pemenne. CornacHo ypasHenuto Baut-I'odpda (3.10)
bty

Paccuntaem, BO CKOJBKO pa3 yBEIMYUTCS CKOPOCTh XMMHYECKOW PEaKIUH, MOJICTABHB B
ypaBHEHHE JJaHHBIC U3 YCIOBHS 3aa4u:
40
P2 _10_24-16.
oy
Taxum 00paszom, npu NoBbILEHHH Temmepatypsl Ha 40 °C cKOpPOCTh JaHHOM peak-
I[UU YBEJIMYUTCS B IIECTHAIATH Pas.
3agaua 4. Peakuus npu temneparype 20 °C mporekaer 3a 45 ¢. TemneparypHslii Ko-
s urmeHT ckopoctn peaknuu paBeH 3. Kakoe Bpems motpeOyeTcs i 3aBEpIICHHS 3TOH
peaxuuu npu  40°C?
Pemenne. Paccuntaem BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEAKIIMK TIPU YBETHYC-
HUU TeMIIepaTypbl, BOCMOIb30BaBIINCH ypaBHeHHUEM Bant—I'odda (3.10):

t -t
2"
Y%, _ y 10
I)tl !
40-20
Uyo Uyo

UeMm BBIIIE CKOPOCTHh PEAKIMH, TeM 3a 0oJiee KOPOTKUN MPOMEKYTOK BPEMEHU OHA
MPOTEKAET, TO €CTh BpeMs MPOTEKaHUsl peakiuu (7) 0OpaTHO MPOMOPIIMOHAIBHO €€ CKOpO-
ctH (v) (3TO OTpaXkKeHO B ypaBHEHUU 3.5).
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D T
o _ o

D T
Lo% 913

_V20 720 .
40 (P
ITpu 40 °C peaxuus 3aKOHYUTCS 32 5 C.
3anaua 5.Hanumure BeIpakeHUs sl KOHCTAHT PAaBHOBECHUS CIICYIOIIUX PEAKIIUN:
2C0¢,) + O5,) 52C0,,),
Cd(O]{)Q(Kp) + COZ(Z)S CCZC03(KP) + HzOC,,C).
Ot kakux (pakTOpOB 3aBUCUT KOHCTAHTA PAaBHOBECUS?
Pemenne. Peakiua2COy,) + O,) S52CO,.) roMoreHHas. Beipaxenue
JUTSI KOHCTAHThI pAaBHOBECHSI UMEET BU:

1
Orcroma T T40 =—-45=5c¢.
9

_[co:T
[cof-[o:]

Peaxuns Ca(OH) ) + CO,)S CaCOjsy) + HoOp,) TETEPOTreHHasi, HO3TOMY B BBbI-
pakeHue I KOHCTAHTHl PABHOBECHS BXOAAT KOHIIEHTPAIlMH BEIIECTB, HAXOMSAIIUXCS B
YKUJKOM WJIM Ta3000pa3HOM arperaTHOM COCTOSTHUU. BbIpakeHHe KOHCTaHThI PaBHOBECHUS
MMEET BUJI:

_ [H 2 0]
~[co:]

KoHcTanTa paBHOBECHS 3aBUCHUT OT MPUPOJIBI PEArUPYIONIUX BEIIECTB M TEMIIEPaTy-
PBI, HO HE 3aBUCHUT OT KOHIIEHTPAIIUHU BEIIECTB U JIaBJICHHUS.

3apava 6. B cucreme ycTaHOBHIIOCH PaBHOBECHE:

2HI,,) SHye) + 1y, AH® >0,

Kak Hamo u3MeHUTH TeMIepaTrypy, IaBJIICHHE M KOHIICHTPAIUIO PEareHTOB, YTOOBI
CMECTUTh PAaBHOBECHE B CTOPOHY TCUCHUS MPSAMOM PeaKIInu?

Pemenme.

1.IIpamas peakuus sHAOTEpMUYECKAs (AH® > 0). Cornacuo npunuuny Jlelllare-
Jbe TP YBEJIMUYEHUU BHEIIHEH TeMIepaTypbl paBHOBECHUE CMEIIAETCS B CTOPOHY DHAOTEP-
MHUYECKOT0 Mmpoliecca (MIYIIEro ¢ MorioneHueM TeroThl). CiaeoBaTesbHO, 11 CMENSHUS
PaBHOBECHS BIIPABO TEMIIEPATYPY HAJI0 YBEIIHMYHTD.

2. B peaknuu u3 nByx Mmoneit Hlmonyuaercs mo onnomy momitoH,u |I,,1.e, Bcero nBa
MOJISI, TIO3TOMY U3MEHEHHUE JIaBJICHHS HE OyJIeT OKa3bIBaTh BIMSHUE Ha CMEIICHUE PaBHOBE-
CHUS CUCTEMBI.

3. CmMmelieHrne paBHOBECHS BIPABO MOXHO JOCTUYb YBEITWYCHUEM KOHIICHTPAIMH
Hl unu ynanenuem wu3 cuctemsl H, uly, 4To mpuBeAeT K yBEIMYEHHUIO CKOPOCTH MPSIMOM
peaKIvu.

Tema 5. Ctpoenue aroma. XumMuieckasi CB3b

3agaya 1. CocraBbTe 3IIEKTPOHHBIE (POPMYIBI aTOMOB DJIEMEHTOB C MOPSAIKOBBHIM
Homepom 20 u 35, nzobpa3urte pacrpeseneHue IEKTPOHOB B KBAaHTOBBIX sueikax. Ompe-
JICJIUTE TIOJI0XKEHUE AIEMEHTOB B IEPUOUUECKON CHCTEME, CBSI3aB €r0 CO 3HaUYE€HUEM COOT-
BETCTBYIOLIMX KBAHTOBBIX YHMCEN M KOJIMYECTBOM BAJIEHTHBIX 3JIEKTPOHOB. Onpenenure Ba-
JICHTHOCTb 3JIEMEHTOB B HOPMAJIbHOM M BO30YKJICHHOM COCTOSIHUSX.
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Kakue cBoiicTBa TPOSIBISIOT aTOMBI ITHX 3JIEMEHTOB (BOCCTAHOBHUTEIBHBIC WIIU
OKHCITUTEIBHBIE), 11 KAKOTO U3 HUX BBIIIE JIEKTPOOTPHUIIATEILHOCTH?

Pemenue.llo Tabmune /.M. MenzeneeBa HaX0QUM CHMBOJIbI 3JIEMEHTOB, 3aIlICHIBa-
€M HX, BHU3Y ClIeBa OT CMMBOJIA CTAaBUM MOPSIKOBBIA HOMEp, KOTOPBIN YKa3bIBACT 3apsij
s/ipa aToMa M KOJIMYECTBO JIEKTPOHOB B aTOME.

Jlanee 3amuchiBaeM 3JIEKTPOHHYIO (OpPMYIIy aToMa, pachpeaessst 3JIEKTPOHBI IO
YPOBHSIM UM TMOAYPOBHSM, PYKOBOJCTBYSICh MPUHIIMIIAMU YHEPTeTUYECKOW BBITOJHOCTH U
[Taymu. DHEepreTHYECKH ypOBEHb 0003HavYaeTCsl UG POH M COBITaaeT CO 3HAUYECHHUEM TJIaB-
HOr'0 KBAaHTOBOTO YHKCIIa N; IOAypOBEHb 0003HauYaeTcst OykBamu S, P, d, f, koTopsie cooTBeT-
CTBYIOT OpOMTAaJIbHBIM KBAaHTOBBIM 4KciiaM |, CBepxy crpaBa HaJl KOTOPBIMH 3allAChIBACTCS
YHUCJIO AJIEKTPOHOB, PACIIONIOKEHHBIX Ha HUX (Ha S-OpOMTaIu — MaKCUMAJIbHO JIBa, HA TPEX
SKBUBAJCHTHBIX P-OpOMTAIsAX — MaKCUMaJbHO IIECTh, HAa IIATH OSKBHBAJICHTHBIX O-
OpOHUTAJIAX — MAKCUMAJIBHO JIECATB).

,0Ca 15°2s°2p°3s23p°4s2.

MakcuMaJIbHOE 3HAYCHHE TJIAaBHOT'O KBAHTOBOI'O YHCJIA, T.€. KOJHUYECTBO 3alOJIHsIC-
MBIX DHEPreTHYECKHUX YPOBHEH, COBHAJACT C HOMEPOM IIEPHOJA, B KOTOPOM HAaXOIHWTCS
JQHHBIM 3JIEMEHT: Nya— 4, mepuona 4.

Howmep rpynnbl ganHoro siaemenTa ||, T.e. OH coBIajaeT ¢ KOJIWYECTBOM BAJICHTHBIX
2JIeKTpOoHOB. KaJIbIInii OTHOCHTCS K DJIEMEHTAM S-CEMEHMCTBA M COOTBETCTBEHHO HAXOIHUTCS
B IJIAaBHOM MOJATPYIIIE.

Pacnpesienienne 2JIEKTPOHOB 110 sYeKkaM OyAeT MMETh BHI.

s p d f
4111 HEEEEN
3L [ 122l

A U I S I

11l

B HOpManbHOM COCTOSIHMM y aToMa KasblMsl HET HECHAPEHHBIX AIEKTPOHOB, MO3TO-
My €ro BaJICHTHOCTh OyJeT paBHa Hym0. [Ipu BO30YKIEHUH aToMa, T.€. COOOIIECHUU eMy
HEKOTOPOU 3HEPIHM, SJAEKTPOHBI MOCIEAHET0 YHEPreTUUECKOr0 YPOBHS pacnapuBaroTcs, U
y KaJbIMs HOSIBISIETCS JIBa CBOOOJHBIX 3JEKTPOHA: OAMH B COCTOSHUU 4S, apyrou — 4p, a
BMECTE C 3TUM BaJICHTHBIC BO3MOKHOCTH KaJblKs YBEJIUYUBAIOTCS C HYJS JI0 IBYX.

Kanplmii — munuynsitl mema/ii, KOTOPBIN IIPU OTIAYE JIBYX DJIEKTPOHOB C MOCJIEIHE-
T'0 YHEPreTHYECKOr0 YPOBHS PeBpaaercs B HoH — Ca’’, 06i1a1arommii YCTOWYHBBIM DJICK-
TPOHHBIM CTPOEHHEM MPE/IIECTBYIOIIEIO0 €My MHEPTHOTO ra3a aproHa ¢ BOCbMHUAJIEKTPOH-
HOU BHEIIHEH 000JI0YKOil.

PaccMoTpuM B TakoMm jke MOPSIAKE DIIEMEHT, CTOSIIUNA B TaOiuIle moJ HoMepom 35.
D10 6poM:

15Br1s?2s%2p°®3s%3p°4s%3d'%4p°.

[To hopMyIie MOKHO BUETH, YTO 3TO 3JIEMEHT 4-T0 nepuoaa (Nma= 4), VI rpymimsr
(Ha HOCJEeIHEM JHEPreTHYEeCKOM YPOBHE CEMb JJICKTPOHOB), P-CEMEWCTBA TJIaBHOM
MOATPYTIIIBL.

DneKTpoHHO-Tpaduueckoe n300pakeHne aroMa oOpoma OyAeT UMETh BHL:

s p d f
AR L]
RN
AN ED

11
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B HOpMaJIbHOM COCTOSIHMHM Yy OpoMa OAMH HECIIAPEHHBIA DIEKTPOH, IIODTOMY €ro Ba-
JeHTHOCTh Oyaer paBHa 1. Ilpu MOIJIONIEHHMHM DHEPrMM CHAyYajga paclapuBaroTCs p-
DJIEKTPOHBL, @ 3aTeEM S-2JIEKTPOHBLI Ha CBOOOJHBIE (-OpOUTAIM HTOrO YKE DHEPrETHUYECKOrO
VPOBHSL M YV OpoMa 00pa3yIoTCsl TpH, IATh, CEMb OAMHOYHBIX, PACIIAPEHHBIX JJIEKTPOHOB, U
COOTBETCTBEHHO OH MOJKET OPOSIBIISITH BAJIEHTHOCTH B BO30VkaeHHOM cocrtosiauu 11, V,
VII.

bpoM — munuuneiii nememann, €ro aToM ropasjio Jierde NPpUHUMAET OJIUH JIEKTPOH,
IpEBpAIlaeTCcsl B OTPUIATEIbHO 3apsDKEHHBIM MOHBI ¢ KOHUrypauueil 31eKTpoHOB Ou-
JKaiflrero MHepTHOro raza Kr, 4eM oTJaeT ceMb SIEKTPOHOB, IpeBpamasch B Br' ¢ koH-
¢urypanueit Ar. bpom o6nanaer 3HaYNTENBHO 00JIE€ BHICOKOMAIEKTPOOTPHULIATENBHOCTHIO,
qyeM KaJILIIUH.

Tema 6. PacTBOpBI 2JIEKTPOJIMTOB

3agaua 1. CoctaBbTe MOJICKYJISIPHBIC U MOHHO-MOJICKYJIIPHBIC YPaBHEHUS PEAKITUit
B3auMozeiicTBuss Mexay pactBopamuBaCl,u Na,SO4, Na,CO; u H,SO,, CH;COONa
uHCI,Fe(OH); u HNO3.
[Tpu cocraBieHUU WOHHO-MOJICKYJISIPHBIX YPABHCHHI 3T COCAWHCHUS 3alMCHIBAIOT B MO-
JCKYJIIPHOU (popMe, CHITBHBIE pACTBOPUMBIE DJICKTPOJIMTHI — B BHJIC HOHOB.

Jlna peakiuu:

BaCl, + Na,SO, —BaSO,| + 2NaCl(monekynspHoe ypaBHCHHE),

P p H p
CUMbH.DJl. CUTbH.OL.  CUTbH.OL.  CUTbH.IIL.
Ba’" + 2CI~+ 2Na* + SO,*~— BaS0O,| + 2Na" + 2CI~ (monHOoe HOHHO-  MoOJIe-

KYJISIPHOE ypaBHEHUE),

Ba?" + SO,*~— BaS0,| (COKpalIeHHOE HOHHO-MOJIEKYIISIPHOE YPABHEHHUE).

Peaxius BO3MOXHa, TaK Kak OHA COMPOBOXKIACTCS 00pa30BaHUEM TPYTHOPACTBOPH-
Moro coennnenussBaSO,.

Na,CO; + H,SO, — Na,SO, + H,0 + COZT

p ppcrab.on.  eas

CUNbH.ON.  CUNbH.INL.  CULbH.IIL.

2Na* + CO*+ 2H" + SO, — 2Na* + SO,2+ H,0 + CO,1

2H" + CO4*— H,0 + CO,1.

Peaknusi mpoTekaer, Tak KakK COINPOBOXKIAETCS OOpa3oBaHUEM 2d3000pA3ZHO20
coeounenuaCQO, u craboeo snekmpoauma H,0.

CH3;COONa + HCl — CH3;COOH + NaCl,

prrepp
CUNBH.IJL. CUIbH. 3. cnab.oi. CUTIbH.I]L.

CH;COO™+ Na® + H" + CI”— CH3COOH + Na™ + CI;

CH;COO™+ H" — CH3COOH.

B pesynbrare sToii peakiuu obpazyetcs crnadsbiii 31ekTpoautCH;COOH.

Fe(OH)3 + 3HN03: Fe(NO3)3 + 3H,0

H p pcaab.on.

cnab.o1. CUNBH.IIL. CUNBH.III.

Fe(OH); + 3H" + 3NO; 5 Fe®* + 3NO; ™+ 3H,0

Fe(OH); +3H*SFe®*" + 3H,0.

Peaknus oOpaTuma, Tak Kak cpeir UCXOAHBIX BEIISCTB U CPEAM MPOIYKTOB PEaKIIHH
€CTb CJ1a0bIe IIEKTPOIIUTHI.

3agaya 2. Berunciaure pH pacTBopa TMAPOKCHIA KaJIbIUSA C MOJIIPHOW KOHIICHTpa-
et 0,005 monb/n, cuutas aguccormanuto Ca(OH), momHOM.
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Pemenune pH = —|g[H+]. ['uapokcun Kaablusl TIPU JUCCOIUMALIMKM 00pa3yeT MOHBI
KaJbIHs U THAPOKCUI-HOHBI: Ca(OH)ZSCa2+ + 20H".

Konuenrpauust monos OH cBs3aHa ¢ KOHLEHTpPALUEH MOHOB H* noHHBIM MPOU3BE-
nernem Bogs:[H'] - [OH] = 10™*. Otcroma[H*] = 107/ [OH].

N3 ypaBHEHUS TUCCOLMAIIUM CIIETYET, YTO

[OH7 =2 [Ca(OH),] =2 - 0,005 = 0,01 mons/m.
[H"]= 10™%/0,01 = 10 ** moms/i; pH =—1g107*? = 12.

Tema 10. BJIQKTPO)IHBIQ NNOTCHIHMAJIBI U TAJIBbBAHUYCCKHE 3JICMECHTBI

3apava.['anpbBaHUYECKUI 3JIEMEHT COCTOUT U3 XPOMOBOTO U OJIOBSIHHOTO JJIEKTPO-
JIOB B pacTBOpax uXx HUTpaToB. COCTaBbTE CXEMY TajbBAHUYECKOTO 3JIEMEHTA, HAIHUIINTE
YpaBHEHHMSI 3JIEKTPOJIHBIX MPOLECCOB M TOKooOpasytomiel peakuuu. Boraucnure 3/C: a)

c

C..s C..3
IIPH CTAHAAPTHBIX yeIaoBmsix ( Cr ' = Sn’f =1 MOJIb/IT); 0) MpU KOHLEHTpanusax Cr =

Conz+ = 0,01 mMous/m,

Pemenune.lIpu cxeMaTndeckoil 3aucyu rajJbBaHUYECKOTO 3JIEMEHTA TPaHUIlA pa3elia
MEXy METaJJIOM U pacTBOPOM 0003HAYAETCS BEPTUKATBHON YEpPTOM, TpaHUIlAa MEXKIY pac-

TBOpaMH 3JICKTPOJIUTOB — JIBOMHOM BepTI/IKaJIBHOﬁ qepToﬁ. AHOII 3aIIMCBIBACTCA CJICBA.
0

3+ 0
CpaBHUM CTaHAPTHBIE DIEKTPOIHbIE MOTEHINAIbl METAIIOB:  CF Jer® = 0,74 B,
0
E
sn2*/sn0 _
KaTOOM.

3anuiiem CXEMY IraJiIbBaHNMYCCKOI'0O 3JICMCHTA:

(-) Cr | Cr(NO3); || Sn(NOs), | Sn (+)

— 0,14 B. Xpowm, kak 6onee aKTUBHBIA METALJI, SIBISETCS aHOJOM, a OJIOBO —

WK (-) Cr|Cr® || Sn** | Sn (+);
AEKTPOIHBIC TIPOIIECCHI:
anonmsiit:  Cr’— 3e” — Cr®* (mpomecc okucienus), X2
katomublii:SN®" + 2¢” — Sn®  (mporece BoccTaHOBICHNMS); x 3

ypaBHEHHE TOKOOOPA3yIOIIel peakiliu:
2Cr°+ 3Sn**— 2Cr** + 3sn°,
Breruucnaum snexrpoasuxymyto cuiy (31C):
a) crannaptayto DJ1C E°, 1o ectp IJIC snemenTa IPY CTAHIAPTHBIX YCIOBUAX, KO-

raa KOHOCHTpalluu NMOHOB MCTaJlJIa paBHBI 1 MOHB/.H, pacCuuTacMm 110 YpaBHCHHIO:
0 0

E E
EO = Eokamoda _EOaHoda = Sn2+/Sn0 - Cr3+/Cr0
E°=_-0,14— (- 0,74) = 0,60 B;
0) B YCINOBHUAX OTJIMYHBIX OT CTaHJAPTHBIX CHauaja pacCYUTaeM IO YpPaBHEHHIO
HepHcTa oTaenbHbIE AIEKTPOHBIE TOTEHIIUAIBI METAIIIIOB:

0 0,059
E3n2+/Sn°: E3n2+/3n0+ 2

E 2+
sn2*/sn0 _ —0,14 + &259@10‘2 =-0,14 + %259 (-2) =-0,20 B;
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0,059

Cr3+/Cro: ECr3+/Cr0+ 3 C”3+’
cr¥/er® = _ 074+ O%59|102_—074 0.059 - (-2)=-10,78 B;

a4 3aTcM IIO0 q)OpMYJ'Ie BBIYHMCIIMM 9,Z[C, YUUTBIBAA, YTO OJIOBO OCTAJIOCH KAaTOJOM, 4 IMHK —
AaHOOM:

£= ESnZJ“/Sn0 _ ECr3+/Cr0
=-0,20-(-0,78) = 0,58 B.

Tema 12. Koppo3us 1 3a1{UTa MEeTAIMYECKUX KOHCTPY KLU

3agaua 2. M3nenue u3 xene3a ¢ NPUMEChIO HUKENSI HAXOAUTCA BO BIAXXHOM Cpele,
coJieprKalllel YTrIeKUCIbIi ra3. YKaxkuTe, o KaKoMy MEXaHU3My MPOTeKaeT KOPPO3UOHHBIN
MPOLIECC, ¥ HATMUIIUTE €T0 ypaBHEHUSI.

Pemenue. YTIeKuciblii ra3 B3auMOJICHCTBYET C BOJOM M 00pa3yeT cialdyio yroib-
Hyto kucinotryCO,+ H,0 S H,CO3x0oTOpas AUCCOIMUPYET 10 ypaBHeHuio H,CO; S H' +
HCO3; .Takum o0Opa3om, pacTBOp, B KOTOPOM HaXOIUTCs uU3jAeiue, OyleT IPOBOAUTH IJICK-
TPUUECKUH TOK, U OKUCIUTETEM B HEM ABISIOTCS KaTHOHBI A . Kopposus, crenoBaTensHo,
MPOTEKAET MO IEKTPOXUMUUYECKOMY MEXaHU3MY.

3anuuieM cXeMy BO3HUKIIETO KOPPO3UOHHOTO 3JIEMEHTA:

Fe|H™*,HCO; |Ni.

KenesoFe Gomnee axtuBHbIi MeTamt ( E° — 0,44 B) yeM HUKEJb, OHO SIBIIS-

2+/|: 0

ercst anomoM, aNi — karogom (E° —-0,25 B).

N2+/No

Ha noBepxHOCTH *xemne3a (aHOAa) MPOUCXOAUT MPOIIECC OKUCICHHUSL.

VYpaBHEeHUE aHOTHOTO Tporiecca (aHO Feo): Fe? SFe + 2¢~.

Keneso B Bune noHoBFe?'IiepexomuT B pacTBOp, a MIICKTPOHBI MEPETEKAIOT HA HH-
kenb. [ToBepXHOCTh HHKENs 3apspKaeTcsi OTPHUIATENIFHO, K HEH M3 pacTBOpa MOIXOIAT Ka-
THOHBI BOJIOPO/IA, IPUHUMAIOT 3JICKTPOHBI U BOCCTAHABJIUBAIOTCSL.

YpaBHeHue katogHoro nporecca (katoaNi®):2H' + 2e™— H,.

7.3.2 Bonipochl 1J151 9K3aMeHa

Cmpoenue eeujecmea u peaKkyuoHHas cnOCOOHOCMb geulecme

OcHOBHBIE KJIacChl HEOPraHUYECKUX COEIMHEHUN: OKCHJIbI (KUCIOTHBIE, OCHOBHBIE,
am(poTepHbI€), THAPOKCUABI (KUCIOTHI, OCHOBaHUA, aM(OTEpHBIE THUJIPOKCUIBI), COJIU.
[IpuHIIMIT KUCTOTHO-OCHOBHOTO B3auMOJeUCTBUSI. COIU KUCIbIE, CPETHUE, OCHOBHBIE.

OO1re KBaHTOBO-MEXaHUYECKHE MPECTABICHHUS O CTPOCHHE aTOMa: BOJTHOBAS MPHU-
pOZIa MUKPOYACTHUI] U AJIEKTPOHOB, 3JIEKTPOHHBIE 00J1aKa, aTOMHBIE OpPOHUTAIH, SIPO aTOMA.
VYpaBuenue lpenunrepa. KBaHTOBBIE Unciia Kak XapaKTEPUCTUKA COCTOSHUS 3JIEKTPOHOB B
aToMe: TJlaBHOE, opOuTaIbHOE, MarHUTHOE, CIMHOBOE. Tumbl aToMHbIXxopOuTanei. [IpuH-
LUIIBl pacCHpeleNICHUE DJIEKTPOHOB B aroMe. llocienoBarenbHOCTh 3alOJHEHNUs aTOMHBI-
xopouraneit B coorBeTcTBUM ¢ Ux 3Heprueil. [lpasuno Kneukosckoro. [punnun [Maynu u
npasuio ['yHaa. DnekTpoHHble KOH(UTYypallui aTOMOB U HOHOB.
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[Tepuonuueckun 3akon .M. Menneneesa. Ilepuonnueckas cucrema .M. Menne-
JeeBa KaK eCTeCTBeHHas Kilaccu(ukauus 31eMeHToB. CTpyKTypa MepuoIn4ecKoil CUCTEMBI:
MEPUO, PAI, Tpynna u noArpyma. [leppoamyHocTh "3MEHEHHE CBOMCTB 3JIEMEHTOB B Mpe-
Jierax IepPUoJIOB U TJIABHBIX MOJATPYII. DHEPrUusi MOHU3AIUMHU, CPOACTBO K DJIEKTPOHY, dJIEK-
TPOOTPULATENBHOCTh.  V3MEHEHHEe  KUCIOTHO-OCHOBHBIX U OKHUCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB COCAMHEHUM.

Mexanusm oOpa3oBaHusl KOBaJE€HTHOU cBsi3u. OOMEHHBIN U JTOHOPHO-aKLENTOPHBIN
MeXaHU3M 00pa3oBaHUs KOBAJIEHTHOH cBsi3u. CBOMCTBA KOBaJIeHTHOH cBsizu. Curma- u mnu-
CBSI3H, HAIIPABJICHHOCTH W SHEPTUs CBs3U. [ MOpuan3aius aToMHBIX OpOUTasei, reoMeTpu-
yeckas CTpykrypa Monekyd. KoBaieHTHast cBsi3p nosisipHas W HenojsipHas. [lomsgpHocTh
Mosiekyn. Monnast cBsizb. CTpoeHHE COEMHEHMI ¢ MOHHBIM THUIIOM CBSI3U. BalleHTHOCTH
AJIEMEHTOB B HOPMAJIBHOM M BO30Y>KICHHOM COCTOSIHUSIX: CTETICHb OKUCJICHUS U 3apsif] aTo-
MOB B COE€JIUHEHUSIX.

OKHCIIUTENbHO-BOCCTAHOBUTEINIbHBIE  MpolecCchl. OKUCIUTENH, BOCCTAHOBUTEIIU.
Crenenp okucieHus. OnpeneneHue OKUCINTEIbHO-BOCCTAHOBUTEIIBHOW POJIU COEIUHEHUS
0 CTEeNeHH OKHUCIeHHs aToMoB. PaccranoBka Ko3(h(GUIHMEHTOB B OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUAX METOAOM 3JIEKTPOHHOTO OanaHca.

Xumuueckan mepmoOUHAMUKA U XUMUYECKAA KUHEMUKA

OCHOBHBIE TEPMOJMHAMUYECKHE TOHSATHS: CHUCTEMa, TOMOTE€HHAas U TeTepOreHHas
CHCTEMa, M30JINPOBAHHAS 3aKpbITasg CHUCTEMA, CUCTEMa OTKPBITAs, MapaMeTpbl COCTOSHUS
CHUCTEMBI, TepMOJUHAMUYECKUE (PYHKIMU. BHYTpeHHsIs1 sHeprust ¥ >HTAIbNHs. TeruioBoi
s ekt peakuuu. IHIOTEPMUUYECKUE U IK30TepMUYecKue mporecchl. 3akoH ['ecca u cien-
CTBUS, BhITeKatone u3 Hero. CTaHmapTHas SHTAIbIUS 00pa30BaHUs CIOXKHOTO BEIIECTBA.
TepMoxuMHUECKHE ypaBHEHUS. DHTPOIUS U M300apHO-U30TepMUYecKui norenuuan. Ha-
MPaBJIECHHOCTh XUMUYECKUX TpoiieccoB. |, || Hauana TepmoanHamMuk.

Xumnueckass KUHETHKAa. CKOpOCTh XHMHMYECKUX pEaKIUi. DHEprusi aKTUBAILIMH.
VYpaBHenne AppeHnyca. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT KOHUEHTPALUU PEArupyroLux
BEILIECTB M JAaBJICHUS. 3aKOH JielcTBHUS Macc. KuHetnueckue ypaBHeHus. KoHCTaHTa CKO-
POCTH pEaKLUH.

BrnusiHue temrepaTypsl Ha CKOPOCTh XMMHUYECKOW peakiuu, rpaBuio Bant-I'odda,
TeMneparypHblii koadduunent. BnusHue karanuzaropa Ha ckopocTh peakuuu. CyniHOCTb
KaTajau3a.

ITpormeccer oOparrmbie U HEOOpaTHUMbBIe. XMMHUYECKOEe paBHOBecue. KoHcTaHTa XH-
Muueckoro pasHoBecus. [Ipunnun Jle-lllatense. BimsiHue temneparypsl, KOHUEHTPALUH,
JTaBJICHUS U KaTaJIU3aTOpa Ha CMEIIEHUE PABHOBECHSI.

Pacmeopui. /[ucnepcunoie cucmemut

OO6mas xapaktepucTtuka pacTBOpoB. CrocoObl BBIPAKEHUS KOHIIEHTPAIMH PACTBO-
poB. MouisipHasi, MOJIsiJIbHAs KOHIEHTPALIMS, MOJIIpHAs, MaccoBas J0Jisl, MOJISIpHAsE KOHIICH-
Tpauusi SKBUBAJICHTOB. [[aBieHue mapa pactBOpoB. 3akoH Payist ajisi pacTBOPOB HERJIECK-
TponuToB. [IOHMXKEHHE TeMmepaTypbl 3aMEp3aHHs U TMOBBILIEHUE TEMIIEPATYPbl KUIICHUS
pactBopoB. Kprockomnusi, 30ymumockonus. OcMoc, OCMOTHYECKOE JIaBlicHHe. 3aKoH BaHT-
Todda.

Teopust 3AEKTPONUTHUECKON nuccounanl AppeHuyca. DIeKTPOIUThl CUIbHBIE U
cnabpie. CTeneHb U KOHCTAHTHI JUCCOLUAINN. DIICKTPOIUTHYECKAS AUCCOIUAIUS CUITbHBIX
U CIaObIX DJIEKTPOJIUTOB: KUCIOT, OCHOBaHUH, cojel B Boje. CTyneHuyaTas JUCCOIUAIINS.
HNonnubie peakuuu. YCJIOBHS TEUSHUS peakIuii oOMeHa B pacTBOpPaX SJEKTPOIUTOB. DJIEK-
TpoJMTHYECKas quccormanus Boabl. MonHoe npousBenenue Bojasl (Kw). Bomopoassriit mo-
Kazaresb pH Kak Mepa KUCIOTHOCTU U IIENOYHOCTH cpeapl.pH xucnor u ocHoBanui. [lons-
e 00 uHaAnKaTopax. OKpacka MHIMKATOPOB B pa3Nu4HbIX cpenax. ['maponus coneit. Conu
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TMIPOJIM3YIOIMECS 110 aHUOHY, 10 KaTUOHY, Heruaponusyromuecs conu. M3menenne pH
cpelsl mpu rujapoiuse. BiusHue BHEMIHMX (PAaKTOPOB HA CTENEHb IMOJHOTHI THAPOJIN3A.
BydepHsie cucremsl.

[loBepxHOCTHBIE SIBIEHUS U afcopOuus. JucnepcHble cCUCTEMBI, UX KilacCu(UKaIMs.
Komnonansle cuctemsl. Y CTOWYUBOCTD TUCIIEPCHBIX CUCTEM.

Xumusa Heop2aHuuecKux aAXiCYyuux 6eulecme

[Tonyuyenne, MexaHnW3M THApATAllUd U KPUCTAJIM3ALMH, CBOMCTBA BO3MYLIHBIX BS-
KYIIMX MaTepuajoB (CTpOMTEIbHas BO3IAYILIHAas WU3BeCTb, Tuic). IlomyueHue, mexaHuzMm
rUApaTaly U KpUCTAJUIM3aLUU, CBOWCTBA TMAPABINYECKUX BSDKYIIUX MaTepUaloB (IMA-
paBiIMuYecKasi U3BECTh, HOPTIIAHILEMEHT). beToH, Koppo3us 0eToHa B pa3IU4HbIX cpeaax.

AnekmpoxumuuecKue cucmemol

ONEeKTpOIHBIM MOTEHLHAN, MEXAHU3M €ro BO3HHKHOBEHHMs. YpaBHeHue HepHcra.
DNEKTPOXUMUYECKUH PsIi HAIPSHKEHUM METaUI0B. THIIBI 2IEKTPOOB.

l"anpBannueckue anemeHThl. M3mepenue anexTpoaBrkyien cuisl. Iomsspusanusa u
NepeHanpsHKeHne. XUMUYECKUE UCTOYHUKH TOKA: MEPBUYHBIE TaJIbBAHUYECKHUE DJIEMEHTHI,
aAKKyMYJIATODPBI, TOIJIMBHBIE 3JIEMEHTBI.

Kopposuss MerannoB. Buael koppo3un. MexaHn3M IEKTPOXUMHUYECKON KOPPO3HH.
3ammra METAUIOB OT KOPPO3UH. MeTAIIINYECKHUE TOKPBITHS.

Ilonumepul u onuzomepol

Ilonstue o noaumepax u onuzomepax. OpraHMYECKUE U HEOPTAHUUECKHUE MOJTUMEPBI.
Metoas! noay4eHUs MOJIUMEPOB: IMOJIUMEPU3ALUs, IOJTUKOHACHCAINsI. XUMHUECKOE CTpOe-
HUE U CBOWCTBA MOJIMMEPOB. JlecTpyKIMsI MOJIUMEPOB.

buononumepsl: nmoaucaxapuibl, HOJIUU3ONPEHBI, OEIKU.

Memoovt xumuuecko20 uccie008anus 6euiecme

Xumuueckass UASHTUPUKAIMS BEHIECTB. AHAIUTUYECKUN curHai. OCHOBBI KadecT-
BEHHOTO M KOJIMYECTBEHHOIO aHanu3a. KauecTBEHHbIE peaklMH HAa MOHBI. XHMHUYECKHE,
$u3nKO-XUMHUECKHE U PU3NYECKHE METOIbl aHAIIN3A.

Opzanuueckue eadxcyujue cmpoumenbHovle Mamepuaivl

Knaccuduxanms opraHndeckux BsDKYIIMX CTPOUTEIbHBIX MaTepuanoB. butrymnbie
BspKymue. [lonyuenne, cBorcTBa, MEXaHU3MBbI TBEPACHUS

7.3.3 TecTbl KOHTPOJISA KA4Y€CTBA YCBOEGHHS TUCIIUIITTUHBI
1. [TosryueHue alieTaTHOTro MIEIKa U3 L0035l BO3MOKHO OJ1arofapsi HUIMYUIO B HEl ...
O onokcuaHbIX pparMeHToB O THAPOKCHIBHBIX TPYIIIT
O MEeTUJIEHOBBIX IpynM O nukimyeckux (pparMeHToB

2. O06BeM pacTBOpa XJIOPHUAA KATBIUS C MOJISIPHOHN KoHIeHTparwen 0,1 MoJb/1, HEOOXOUMBIH IS
ocaaeHus kapOoHaT-nuoHOB U3 200M1 pacTBopa kapOOHATa Kaaus C MOJISIPHOM KOHIIEHTpaluen
0,15 Mo/, paBeH  MIJUTAJIUTPAM.

O 200 O 100

O 150 O 300

3. Kucnble conu 00pa3yroTcs B peakusix, CXeMbl KOTOPBIX UMEIOT BU/ ...
o Zn(OH); + HCI o KOH + H3S04
o CaCO3+H,O+CO, 0o 2KOH + H»S04

4. B cooTBeTcTBHH ¢ TepMoxuMudeckuM ypaBaenuem FeO(g) + Ha (1) = Fe(tg) + H2O(T), A{H® = 23k /Ix
Juis oiydeHus 560 r xeneza HEOOXOIUMO 3aTpaTUTh K/ Tera.

O 23 O 230

O 560 O 115
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5. IIpu HarpeBanuu OEIKOB B BOJIHBIX PACTBOPAaX KUCJIOT U IIEIOYEH MPOUCXOIUT UX ...
O BoicanmuBanneO OKHUCIEHUE
O «konaeHcauussO THAPOIU3

6. Jly1st KadeCTBEHHOTO OOHAPY)KEHHSI KapOOHAT-HMOHA UCITOIB3YETCS PacTBOP
O cpenneit comnO CUILHOTO OCHOBAHUS
O oprannyeckoro uHAUKATOpaO CHIBHON KUCIOTHI

7. Ha BHelIHEM 3HEpreTUYECKOM YPOBHE aTOMa 3JIEMEHTA, 00pa3yIoero BHICIIUN THIPOKCH]L CO-
crtaBa HOO3 - conepKUTCs _ 3IEKTPOHOB.

O 60 7

O 50 4

8. IIpu paboTe raJbBaHUYECKOTO IIEMEHTA, COCTOSIIIETO 13 CEPeOPSHOrO U MEAHOTO AIEKTPOIOB,
norpyxennsix B 0,01M pactBops ux mutparos (E°(Ag+/Ag)= 0,80 B,E°(Cu**/Cu)= 0,34 B), na
KaToJie MPOTEKAET PEaKIlys, ypaBHEHHE KOTOPOil HIMEET BHU/L...

O Cu* +2&=Cu° OAgQ° - & = Ag+

O Ag'+e=Ag° O Cu°®-28 =Cu’+

9. Peakiueli oJMMepH3aiyd MOXHO TIOJTYYUTh BEIIECTBO, HA3BAHUE KOTOPOTO
O nepiion OanTtpoH
O mHaitnon Oteduion

10. CBeyeHne aTOMOB, MOJICKYJI WJIM IPYTUX YaCTHII, BO3HUKAIOIIIEE TPU AJIEKTPOHHBIX MTEPEX01ax
13 BO30YXJECHHOTO COCTOSIHUSI B OCHOBHOE, HAa3bIBACTCHL. ..

O »wmuccuen O penakcamuein

O mroMuHecueHIHen O ¢oromerpueit

11. Atomsr yrinepona B monekyine CoHg HaXoaTCsl B COCTOSIHUU _ -TUOpUAN3alun
3 -

O sp’Osp

O sp*Osp*

12. Inst cmenienns paBHoBecus B cucteme Ha(r) + S(1g)=H2S(r), AH® = -21k Ik
B CTOPOHY 00pa30BaHUsI CEPOBOAOPOIa HEOOXOANMO ..

O NOHU3UTH AaBJICHUE O IOBBICHTE JIaBJICHHE

O BBeCTH KaTamu3arop O mNOHU3UTH TEMIIEPaTypy

13. B xkauecTBe HU3KOMOJICKYJIIPHOI'O BCIICCTBA B PCAKIUAX ITOJIMKOHACHCAIUHN Yalle BCCIro o6pa3yeTc;1
O H.S O H;O

0 CO; O NaCl

14. BemecTBo, U3MEHSIOLIEE CBOIO OKPACKY B 3aBUCUMOCTH OT pH cpenbl Ha3pIBaeTcs ...

O xpacutenem O IeKTpOIUTOM

O pearenTom O wuHAMKAaTOpOM

15. s npurotosnenus 2 1 0,1 M pactBopa NaOH Tpebyercs I THAPOKCHJA HATPHUS

O 40 O 4

O 16 O 8

16. 1nst moBbImeHns: TeMneparypsl kunenus pactopa Ha 1,04°C (Enz0 = 0,52rpan.Kr/Moib) HEOOX0aH-
MO, YTOOBI KOHIIEHTPALMSI PACTBOPEHHOI'0 B HEM HE3JIEKTPOJIUTA COCTABIISAIA MOJIb/KT.
O 20 0,2

0 0101
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17. KoaddurueHT nepen MOIEKyJI0H BOCCTAHOBUTENS B YPABHCHUH PEAKITUU
K>Cr,07 + NaNO; + H,SO4 = Cr(S04)3 + NaNO3 + K;SO4 + H,O paBeH

O 30 2

O 10 4

18. IIponykramu, BBIAEISIOIIUMHUCA HA MHEPTHBIX 3JIEKTPOJAX MIPH JIEKTPOJIU3E BOJHOTO pacTBOpa
cynb(baTa HaTpus, ABJIAIOTCA ...

O Nawu O,0Na u SO,

O H2 )51 020H2 uS

19. ITpu nomotu JaKkMyca MOKHO Pa3IM4YUTh PACTBOPHI COJICH
O FeCl, u A1Br3sONa,SO4 u NaCl
O NaClu Na,SO3;0K,S0O4 u CaBr;,

20. Ecnu yBennuuth naBieHue B 10 pa3, To CKOpOCTb MPSIMON peakuu
H; () + Bry (r) = 2HBr(T), mpu ycioBuu €€ 3JIeMEHTapHOCTH, YBEITUUUTCS B pas.
O 50 200 500 100

7.3.4 TlacnopTt ¢oH/Ia OLIEHOYHBIX CPEICTB

Ne | Kontponupyemsie pa3ieiibl Kox xoHTpOmmpyemon HanmenoBanue oieHOYHOTO
/11 (TeMbl) TUCIUTUTHHBI KOMITCTCHIINH (M €€ YaCTH) cpencTBa
1 CTpocHue BelecTBa u pe- (OIIK-1),(OIIK-2), KonTtponbHas pabdora (KP)
aKIIMOHHAsI CTIOCOOHOCTD (TIK-14) Jlaboparopuas pabdota (JIP)
BEILIECTB Tectuposanue (T)
DK3aMeH
2 XuMHUecKasi TEpMOIUHA- (OIIK-1), (OIIK-2), KonTponsnas padora (KP)
MUKa U XUMHYECKast KHHE- (TIK-14) Jlaboparopuas pabdota (JIP)
THKa Tectuposanue (T)
DK3aMeH
3 PactBopsl. [JucniepcHbie (OIIK-1), (OIIK-2), KonTponbnas padota (KP)
CHCTEMBI (TIK-14) Jlaboparopuas padora (JIP)
Tectuposanue (T)
DK3aMeH
4 XUMHSI HEOPTraHUYECKUX (OIIK-1), (OIIK-2), KonTpomnbnas pabota (KP)
BSDKYIIIUX BEIIECTB (TIK-14) Jlaboparopuas pabdota (JIP)
Tectuposanue (T)
DK3aMeH
5 DNEeKTPOXUMHUYECKUE CUC- (OIIK-1), (OIIK-2), KonTponbnas pabota (KP)
TEMBI (TIK-14) Jlaboparopuas padota (JIP)
Tectuposanue (T)
DK3aMeH
6 [Tonumepsl U oMUromMepsl (OIIK-1), (OIIK-2), KonTpomnbnas pabota (KP)
(TIK-14) Jlaboparopuas padota (JIP)
Tectuposanue (T)
OK3aMeH
7 Metoabl XUMUYECKOTO UC- (OIIK-1), (OIIK-2), KonTpomnbnas pabota (KP)
CJIETOBaHMsI BEILIECTB (TIK-14) Jlaboparopnas pabota (JIP)
Tectuposanue (T)
OK3aMeH
8 Oprannueckue BsSKYIINUE (OIIK-1), (OIIK-2), KonTpomnbnas padota (KP)
CTPOUTENbHbIE MaTEPHAIIBI (TIK-14) Jlaboparopnas pabota (JIP)
Tectuposanue (T)
DK3aMeH
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7.4 Tlopsaaok npoueaypbl OlleHNBAHNS 3HAHN I, HABBIKOB U (HJIH)
ONBITA JeSITeIbHOCTH HA IK3aMeHe

DK3aM€eH MOXKET IPOBOAMUTHCS B YCTHOM (popme 1o OuseTam Wi B BUJIE CIIEHUATBHO
OpraHM30BaHHOIO MUCbMEHHOTO orpoca. [Ipu nmpoBeneHuu ycTHOrO 3K3amMeHa oOydarolile-
Mycs npegocrtasisercs 60 MUHYT Ha NOATOTOBKY K OTBEeTy. C K3aMEHa CHMMAeTCsl Mare-
puan TeX KOHTPOJBHBIX paboOT, KOTOPbIE 00yUYaIOIIUICS BBIMOIHII B TEUEHUE CEMECTpa Ha
«XOPpOILO» U KOTIUYHO».

Bo Bpems mpoBeneHus sk3ameHa (3auera) oOydarommecs MOTYT MOJIb30BaThCs MPO-
rpaMMON TUCHUIUIMHBI, & TAKKE BBIYUCIUTEIBbHON TEXHUKOMN

8. [lepedyeHb Yy4eOHO-METOAMYECKOTO 00ecTeYeH sl CAMOCTOSITeIbHOI PadoThl 00Y-
YAKIIUXCA M0 JUCHHUILIMHE (MOAYJII0), pa3padloTaHHOr0 HAa Kadeape

Ne | HaumeHoBaHWe U3IaHUS Bun u3manms ABTOp (aBTOpPHI) T'on Mecro
/i (yueOHuk, yueOHOE W3aHUS | XPaHCHUS U

rnmocodue, METOIH- KOJIMYECTBO

YecKHe yKa3aHusl,

KOMITBIOTEpHAs
porpaMma)
1 JlabopaTopHBIif TPaKTHKYM | METOJ.YKa3aHHS O.P. CepryrkuHa, 2011 bubnmoreka
0 XUMUH: yae0.mocooue 0O.B. ApramoHoBa, —20 3K3.

JL.I'. bapcykoBa u
IIp.; TIOJT OOIIL.pet.
O.P. CepryTkuHoi;

2 Xumust: yueb.mocodue yueb.nmocodue I'.I". KpuBHeBa 2013 bubmmoreka
[u 1p.] — 50 97K3

3 OCHOBHBIE TIOHSTHS U 3a- METOJI.yKa3aH. 0O.B. ApramoHoBa, 2008 bubnmoreka
KoHbl xuMuu. Knaccel He- JLT'. bapcykosga. - 110 5k3

OpPTaHMYECKMX  COEIUHe-
HUW: METOJ.yKa3aH. K BHe-
ayTUTOPH. caMOCT. paboTte
Ui cTyA. 1-ro Kypca Bcex

CIEUAILHOCTEN

4 PactBopel.  lucnepcHsie METOJI.yKa3aH. O.P. CepryrkuHa, 2008 bubGimoreka
CHUCTEMBI: METOJ.yKa3aH. K JLT'. bapcyxkoga, - 100 73
BHEAyJIMTOPH. CaMOCT. pa- 0O.b. Kykuna.

0ote g cryn. 1-ro Kypca
BCEX CICIHATBLHOCTEH

9. METOJAUYECKHUE PEKOMEHJALIUU JJIS1 OBYYAIOIIIUXCH ITO OC-
BOEHMIO JJUCIHUIIJIMHBI (MOYJISA)

Bun yuebnbix JledaTenbHOCTh CTy/IeHTa
3aHATUN
Jlexums Hamnucanue KoHcIEKTa JIEKIMM: KpaTKO, CXEMaTHYHO, MOCJIE0BATENbHO (PUK-

CUpPOBaTh OCHOBHBIE TOJIOKEHUS, BBIBOIBI, (POPMYIHUPOBKH, 0000IIIEHUS; TOMe-
4aTh BaYKHBIEC MBICITH, BBIJICIATH KITIOYEBBIC CJIOBa, TePMUHBL. [IpoBepka Tepmu-
HOB, TIOHATUH C MTOMOIIBIO SHITUKIIONEUH, CIOBapeid, CIPaBOYHUKOB C BBITIH-
ChIBAaHHEM TOJIKOBaHUH B TeTpaab. OO03HAYCHHE BOMPOCOB, TCPMUHOB, MaTe-
puala, KOTOpbIe BBI3BIBAIOT TPYJHOCTH, TIOUCK OTBETOB B PEKOMEHAYEMOU TTH-
Tepatype. Ecii camocTosTenbHO HE yaaeTcsi pa3o0parbesi B MaTepuae, Heoo-
X0IuMO c(OPMYITUPOBATH BOMPOC U 33/1aTh MPEMOJABATENI0 HA KOHCYIbTAIUH,
Ha MPAKTHYECKOM 3aHSITHH.

JlaGopatopubie | PaboTa ¢ KOHCIIEKTOM JIEKIMi, TOJrOTOBKAa OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI,
3aHSATHUS IPOCMOTP pEeKOMEHAYyeMOil uTepatyphl. BoimonHenue nabopatopHoit paboThl,
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odopMIIeHHE BBIBOJIOB 10 PA0OYMM 3a/IaHHSIM, 3al|Ta JIJA0OPATOPHOUM paObOTHI.

Otuer o Te- | 3HAKOMCTBO C OCHOBHOM M JONOJHUTEIBHON JIMTEPATYPOH, BKJIIOYasl CIIPaBOY-
Me/BBINOTHEHN | Hble M3/1aHus, 3apyOeKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX IOJIOXKEHUH, TEp-
€ TeCTOBBIX 3a- | MHHOB, CBEJICHHH, TPEOYIOIUX /I 3alIOMUHAHUS U SBJISIOIINXCS OCHOBOIIOJA-

NaHui rarmmMMy B 3Toi Teme. OTBETHI Ha BONPOCHI. PelieHne TeCTOBbIX 3aaHuM.

[ToaroroBka k | [Ipu moaroToBke K ’K3aMeHy (3a4eTy) HEOOXOAMMO OPUEHTHPOBATHCS HA KOH-
9K3aMEHY (3a- | CIEKTHI JIEKIUH, PEKOMEHIyeMYIO JIUTEPATypy U pellieHue 3a/1a4 Ha MpaKTHie-

4eTy) CKMX 3aHATHUSX.

1.

10.YHEBHO-METOANYECKOE U UTHO®POPMALIMOHHOE
OBECIIEYHEHHE JUCHOUIIJINHbI

10.1 OcHoBHas JiMTEpaTYpA:

I'muaka, H. JI. O6mas xumus [Tekct] : yue6. mocobue : momymeno MO CCCP / H.JIL.
['munka; mox pen. B. A. IlonkoBa, A. B. babkosa. - 18-e u3n., mepepad. u gom. - M. :
FOpaiir , 2012. - 898 c.
Xumus [Tekct] : yuebHoe mocobue / BopoHexk. roc. apXuTeKTyp.-CTPOUT. YH-T ; TIOJ OOII.
pen. I'. I'. KpuBneBoii. - Boponex : [0. u.], 2013. - 131 c.

Kpusnesa, I'.I'. Xumusd. YuebH. nocobue 11 cTyI. 3a04. GopMbl 00yd. BCeX HampasJie-

Hui nmoarotoBku OakanaBpoB / I'.I'. KpuBaea [u ap.], Boponex. TACY. — Boponex, 2013. —
131 c.

10.2 fonosiHuTEIbHAS JINTEPATYPA
[Tpecc, N.A. OcHOBBI 001IEH XUMHUH Ui CaMOCTOATENbHOro u3yueHus [Tekct]: yueObHoe
nocobue / N.A. Tlpecc. - 2-e uzn., nepepad. — CII6. [u op.]: Jlans, 2012. - 495 c.
Pynakos, O.b. JlaboparopHblil npakTiukym 1o xumuu [Teker] : yue6. nocobue : pex. BI'A-
CVY / O.b. Pynakos, E.A. Xopoxopauna, JI.I'. bapcykoBa, BopoHex. roc. apXuT.-CTpOUT.
yH-T. - Boponex: [6. u.], 2011. - 123 c.
['moccapuii Mo XUMHH: METOAMYECKHE YKa3aHHsI K CAMOCTOSITENIbHOM paboTe IJis CTyIEHTOB
BCEX HANpaBJICHUWH MOATOTOBKH OaKalaBpOB, OOyUYaAOIIUXCS AUCTAHIIMOHHO. - BopoHex :
[6. m.], 2013 -1 amekTpoH. onT. Jluck
JlabopatopHblil pakTUKYyM 10 xumuu: yued. nocodue / O.P. Cepryrkuna, O.B. Apramo-
HoBa, JL.I'. BapcykoBa u np.; mox obmi. pen. O.P. Cepryrkunoit; Boponex. roc. apx.-
CTpouT. yH-T. — Boponex, 2011. — 109 c.
Ceprytkuna O. P., Kykuna O. b., ApramonoBa O. B. Y4yeOHO-MeTOIUYECKUNA KOMILIEKC
"Xumus": yue6. mocodue : B 3 u. - Y. 1. - Boponex : [0. u.], 2010 -1 snekrpon. ont. [uck
Ceprytkuna O. P., Kykuna O. b., ApramonoBa O. B. YueOHO-METOINYIECKUN KOMILIEKC
"Xumus'":yue6. mocodue : B 3 4. - U. 2. - Boponex : [0. u.], 2010 -1 snexrpon. ont. Juck
Ceprytkuna O. P., Kykuna O. b., ApramonoBa O. B. YueOHO-METOINYIECKUN KOMILIEKC
"Xumus'":yue6. mocodue : B 3 4. - U. 3. - Boponex : [0. u.], 2010 -1 snexTpon. ont. Juck

10.3 ITporpammuoe odecnieuenne u UHTepHeT-pecypebl
UreHue INeKIM OCYIIECTBISETCS C HCIOJNb30BAHMEM TNPE3eHTAlUid B MPOrpaMme

«MicrosoftPowerPoint.

ba3ul Oanubtx, um[)op.zmmuonno-cnpaeoqnble U NOUCKOBblEe CUCMEMDL .

1. Xumuveckuii karanor. Heoprannueckast xumust. Caitel u kauru http://www.ximicat.com
2. Chemnet - odummanbHOe 5SIEKTpOHHOE WU3AaHWEe XuMHUYeckoro ¢axynpreta MIY

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

3. CrpaBouHO-HH(pOPMAIIMOHHBIN callT Mo xumuu http://www.alhimikov.net

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIMIIJINHbI
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Yueono-naovopamopnoe o6opyoosanue

— Honomep- ayn. 13

— IlIxad c BHITsHKHON BeHTWIsIIKMEH - ayn. 13

— JlaGopaTtopHas xumuueckas nocyaa- aya. 13

— nabopaTopHbIE YCTAHOBKHU MO0 HEOPTaHUYECKON M OPraHUYECKONH XUMUH
— Ipenapartbl U PeaKTUBBI

—  IUIaKaThl

Texnuueckue cpeocmea 00yuenusn

1.
2.

HoyTOyk - otamen opranu3zanuu u odbecreueHus yaeOHOTo mpoiecca
MeauanpoekTop mporpamMm - OTJIell OpraHu3aliK 1 00ecedeH s y4eOHOro mpolecca

12. METOAUYECKHUE PEKOMEHJALIUU 110 OPTAHU3ALIUU
N3YYEHUSA JUCHUIIJIMHBI (06pazoBaTenbHbIE TEXHOIOTHN)
s 6ornee 3¢(eKTUBHOIO yCBOEHHs Kypca XUMHM PEKOMEHIYETCsS UCIOJIb30BaTh Ha JIEK-

USX ¥ Ta00paTOPHBIX 3aHATHIX CIIAIbI, BUCOMATEpHalibl, 0000Iatonye Tabauibl U Ap.

1.

YreHne neKuui OCYLIECTBIATE C UCIOIB30BAHUEM JIEMOHCTPALIMOHHBIX MATEPUAIIOB U NIPE3EH-
tauuii B mporpamme «MicrosoftPowerPointy, a Takke conpoBOXIaTh CCHUIKAMU Ha PEKOMEH-
IyeMYIO JINTEpaTypy.

Beinonnenus nabopaTopHbIX pabOT IPOBOIUTH C UCIOIb30BAHUEM JJAOOPATOPHOIO PAKTUKYMA,
I7ie OTPaKeHbI PEKOMEHJAIIMNU 110 X BBIITOJIHEHHIO U 3aIUTE.

[ToaroToBka Tem JUIsi cCaMOCTOSITEIbHOM pabOThl CTYAECHTOB, JOKJIAJ0B U COOOIIEHUH Mo TeMa-
THKE JICKHUOHHOT'O MaTepuraa.

ITpu Texymieil arrecTanuu IPOBOAUTH KOHTPOJb 3HAHUN CTYIEHTOB C IIOMOILIBIO TECTOBBIX 3a-
IaHuH.

[Tpu ycnoBuuM 3alUThI CTYJ€HTOM BBIIIOJHEHHBIX J1a00PaTOPHBIX PadOT U Cllaul TECTOBBIX 3a/1a-
HUU CTYJIEHT JOIyCKAaeTCs K ca4e 3a4eTa.

. DK3aMeH IMpOBOAWUTL B MHUCHMEHHOMN (I)opMe, KOTOpHﬁ BKIIFOYACT MMOATOTOBKY CTYACHTA, OTBCTHI

Ha TCOPCTUUCCKHUEC BOIIPOCHI U pCIICHUC UM 3aaad. IIo uToram BEICTaBUTH OLICHKY (B 3aBHCHUMO-
CTHU OT YCTAHOBJICHHOT'O B ITonmoxxenuu o TeKymeﬁ 1 UTOTOBO aTTeCTalnmu By33).
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[Iporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusiMu GI'OC BOc yuerom
pexomenaanuii u IIpOIIOIT BO no nanpanenuto nmoaroroBku 08.03.01 «Ctpowu-
TEIBCTBO» MPopuiIb « TennorazocHadkeHue 1 BEHTUIISIIIUS.

PykoBoauTesib 0CHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl
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