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1. HEJIM A 3AJIAYH TUCHUIT/INHBI
1.1. eau AMCHUIMIHHBI
CdopMupoBaTh y CTYJACHTa MOJHYK) CHCTEMY IpEJICTaBIICHUH 00 oOmux

Ka4YCCTBCHHBIX M KOJIHYCCTBCHHBLIX 3daKOHOMCPHOCTAX IMPOTCKAHUA XHMHUYCCKUX
IMpoHeccCoB U SIBJICHUM B Pa3INYHbIX @HSHKO-XHMI/I‘IGCKHX CUCTCMaAX, OIMHUPAACH IIPpHU
9TOM Ha (bYHI[aMeHTaJ'II)HBIC ITOJIOXKCHUA (I)I/I3I/IKI/I U XUMHUU.

1.2. 3axaun ocBOeHNSA TUCHUILIHHBI

3aJI0)KUTh OCHOBBI IS TTOHUMAaHUS XUMHYECKHX TPOIECCOB MPEBPAIICHUS
BCIIIECTB, KOTOphIE OyAyT CIOCOOCTBOBATh MPHUHATHIO TPAMOTHBIX, HAYYHO
00OCHOBaHHBIX TPO(PECCHOHATBHBIX PEMICHWH B O00JACTH  CTPOUTEIHLHOMN
TEXHOJIOTHH, a TakKXKe CIIOCOOCTBOBATh BHEAPEHHUIO JOCTHKEHUN XUMUU TIPHU
PELICHUH 3TUX TPOOIIEM.

[IpuBUTH HABBIKK OCMBICIICHHOTO PEIICHHS] KOHKPETHBIX XHMHYECKUX 3a1ad,
HAyYUTh HAXOIUTh ONTHUMAJbHBIC pPEIICHHUs MPO(PECCHOHATBHBIX 3a7ady, B TOM
YHUCJIE C UCIIOJIH30BAHMEM 3aKOHOB XMMHH, XUMUUECKHUX MPOIIECCOB M BEIIECTB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucouniarHa «XUMHS» OTHOCHUTCS K AUCHHMIUIMHAM OO0S3aTeIbHON YacTH
omoka b1.

3. MNEPEYEHbD IINTIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O
JUCHUIIJIMHE
[Iponiecc n3ydeHus] TUCHMUIUTMHBI «XUMHUS» HaIpaBieH Ha (HOpMHUPOBAHHE
CHEAYIOINX KOMIETEHIINM:
VYK-1 - CnocoOeH OCyIIEeCTBISTh MOUCK, KPUTUUYECKUN aHAIM3 U CHHTE3
uHGOpMaIlMK, IPUMEHSTh CUCTEMHBIHN MOAXO0/ JUIsl pEIICHUs TOCTAaBJIEHHBIX 3aa4

Pe3yabTathl 00y4enus,
Komnerenuust XapakTepu3ymoume
c(hopMHUPOBAHHOCTH KOMIIETEHIITHH

YK-1 3HaTh. KAK HAXOJIUTh U KPUTHUUECKHU
AHaJIM3UPOBATH MTOIYYEHHYIO
uH(opMaluio, KoTopasi HeoOXouMa
IUISl PELIEHUS TTOCTABIICHHOW 3a7a4M B
00J1aCTH aTOMHO-MOJIEKYJISIPHOTO
YUEHHSI, ONIPENEIIEHUSI KUCIIOTHOCTH
cpensl,
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
nponeccoB 1 T.1. (MA-2yx-1).

YMeTh: TpaMOTHO, JIOTUYHO,
apryMEHTUPOBAHO COCTABJIISATH
YpPaBHEHUs PEAKIUM, ITUCATh




MOHHO-MOJIEKYJIIPHbIE YPaBHEHUS,
bopMHpOBaTH COOCTBEHHBIE CYXKACHUS
U OLICHKH B PE3yJIbTATE MOTYUYEHUs
MPOJIYKTOB XUMHUUECKUX PEAKIIUM.
Otnunyaet HaxkThl OT MHEHUI B
00J1acTH TEeMBbI CTPOCHUSI BEIIECTBA,
PacTBOPHI AIEKTPOIUTOB,
AIEKTPOXUMUYECKHUX MPOIIECCOB,
3aKOHOMEPHOCTH XUMHUUYECKUX

peakiuil (M-4yx.1).

Brnagers: MeTonaMu IS aHAIA3a
3a7a4, BBLIEIS €€ 0a30BbIE
COCTAaBJIAIOIINE B TEMAX: XUMUYECKOE
paBHOBECHE, TCTCPOTCHHBIC
JUCIICPCHBIC CUCTEMBbI, KaUeCTBECHHBIH
1 KOJINYECTBEHHELIN aHau3. PelreHnem
pa3IMYHBIX BAPUAHTOB 33]1a4,
OLIEHMBAs UX JOCTOMHCTBA U
HegocTtatku (M-1yk.1; MA-3yi.1).

4. O BEM JUCHUIIJIMHBI
OO01as TpyA0€MKOCTh TUCHHUIUINHBI « XUMHUSDY COCTABIISIET O 3.€.
Pacnipenenenne Tpy10€MKOCTH JUCUUIUIMHBI 10 BUJAM 3aHATHI
ouyHasi popma o0yueHust

Cemec
Bunpr yue6HOM pabOThI Beero TPBI
4acoB —
AyauTOpPHBIE 3aHATHS (BCEro) 54 54
B Tom uncre:
Jlexnun 18 18
JlabopaTopusie pabotsl (JIP) 36 36
CamocrosiTeibHas padboTa 90 90
Yackl Ha KOHTPOJIb 36 36
Buapl MpoMEXyTOYHON aTTECTALMH - DK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKUE YaChl 180 | 180
3a4.e. 5 5
3a04Hasi Gopma o0yUeHus
Cemec
Bunpl yue6HOM paboThI Beero TPBI
4acoB —

AyauTOpPHBbIE 3aHATHSA (BCET0) 8 8
B Tom uucae:
Jlexuuu 4 4




JlaGopatopusbie pabotsl (JIP) 4

CamocTrosiTe;ibHas padoTa 163

163

Yachl Ha KOHTPOJIb

Buapl MpoOMEXyTOUYHON aTTECTALMH - YK3aMEH +

OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YaChl

3a4.e]1.

180

180

5. COAEPKAHUE JUCHUIIVIMHBI (MOAYJISA)
5.1 Copnep:xanue pa3aeyioB JAUCHUIUVIMHBI W pacnpejeseHue
TPYAOEMKOCTH 110 BUIaM 3aHATHI

ouyHast popma 00yueHust

Ne i/t

HaunMeHoBaHUE TeMBI

Conepxanue paszena

Jlex | JIa0.
n | 3an.

CPC

Bceero

qgac

CrpoeHue BemecTBa U

peaKIHOHHAs
CIIOCOOHOCTE BEIIECTB

KBaHTOBO-MeXaHHUYECKUE MPEICTAaBICHUsI O CTPOCHHM aToMa.
JIBolicTBeHHas MpUpPOJA NIEKTpOoHA. ATOMHas opOutans. KBaHTOBBIC
uyycna. [lpunnun mMunumansHOM sHepruu. IIpaBuno Kieukosckoro.
Ipuamun  3anpera Ilaymu. IlpaBumo [I'yHma. DnekTpoHHBIE
KOH(UTYpallMuaTOMOB 1 HOHOB.

Ileppoguueckuii 3aKOH M INEPUOJUYECKAs CHUCTEMA JIIEMEHTOB.
Ilepuonuueckue cBoiicTBa 31I€MEHTOB. Paguychl aroMoB. DHeprus
noHnzaiuu. CpoOACTBO K 3IIEKTPOHY. OIJIEKTPOOTPHLATENHLHOCTb.
Tlepnonnueckoe HU3MEHEHUE KHCIIOTHO-OCHOBHBIX u
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BELIECTB.

Xumnueckas cBsa3b. KoBajeHTHas cBsA3b. MeToJ BaJICHTHBIX CBs3EH.
OOMEHHBI ¥  JOHOPHO-AaKIENTOPHBI MeXaHH3M 00pa30BaHUs
KOBAIEHTHOI  cBsf3u. ['mOpmam3ammst aTOMHBIX — 3JEKTPOHHBIX
opburaineif, reoMeTpuueckas CTPYKTypa Mojekyl. MoHHas cBs3b.
Mertannnyeckast cBsi3b. BogopoiHast cBs3b.

CoiicTBa pCaKIMOHHasA CITOCOOHOCTh BECHICCTB, COCTaBJIAKOLINX
OCHOBY CTPOUTEIIbHBIX MAaTCPUAJIOB.

14

24

OCHOBBI XUMHYECKO
TEPMOJIUHAMUKU
KHWHCTUKHU

)58
u

Xumuueckas TepMoAuHaMUKa. OCHOBHbIE MOHATHA XUMHYECKOH
TepmoanHamuku. [lapamerpsl  cocrosHMs. TepMmoauHaAMHUYECKHe
¢byHKIMN: BHYTPEHHSISI ~ DJHEprusi,  DHTAIbIMSA,  SHTPOMNUS,
n300apHO-M30TEpMHUYECKH MMOTeHNUan. [lepBoe M BTOpoe Hadaia
TEPMOJIUHAMUKH.

OHepreTuka XMMHYECKHX HpolieccoB. 3akoH ['ecca u cneacTus u3
Hero. DHTaNbNUH 00pa3oBaHus. TepMOXMMUUECKUE YPABHEHUS.
YcnoBust caMOIIPOU3BOJIBHOTO IPOTEKAHMs POIIECCOB B
M30JIMPOBAaHHBIX ¥ HEU30JIUPOBAHHBIX CHCTEMAX.

Xumnaeckas KHHeTHKa. CKOpOCTh XMMHUYEeCKnX peaknuil. IlonsTue
00 aKTMBHBIX MOJIEKYyJaX, SHEPIMH aKTHBAI[MM, aKTMBHUPOBAaHHOM
KOMIUIeKce. Y paBHeHNE AppeHnyca. 3aBHCHMOCTb CKOPOCTH PEaKIiH
OT KOHLEHTpallMM M TeMIepaTypsl. 3akoH JAeHCTBYIOLIMX Macc.
Kunernueckue ypaBHEHUS [JIi TOMOTEHHBIX M TI'eT€pPOr€HHBIX
npoueccoB. [Ipasumo Banrt-I'opda. Meronsr peryaupoBaHus
ckopoctn peakuui. Karanms. Karanuzatopsl M KartaauTHyecKue
cuctemsbl. Teopun katanmsa. KonebaTenbHble peakIni.

14

24




Xumuueckoe paBHOBecHE. TepMOIMHAMUYECKOE U KHHETUYECKOE
ycioBus cocTosiHus paBHoBecus. Koncranrta paBHoBecus. BiusHue
U3MEHEHUs BHEIIHUX YCIOBUH Ha MOJOKEHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle lllatense. da3zoBoe paBHOBECHE.

3aKOHOMEPHOCTH XUMUYECKHX MPOIECCOB COBPEMEHHBIX TEXHOIOT U
IIPOM3BOJICTBA CTPOUTEIILHBIX MaTEPUAIIOB.

PactBopsl. [lucniepcubie
CUCTEMBI

OO0uiue mpencTaBieHus O pacTBopax. ['mapaTHas TeopHs pacTBOpPOB
J.1. MenneneeBa. CriocoOBl BBIPaXXCHUSI KOHIICHTPAIIMUA PacTBOPOB:
MaccoBas, MOJISIpHasl OIS, MOJSIpHAs, MOJSJIbHAs KOHLCHTpALWs,
MOJSIpHas ~KOHIEHTpanus OSKBHBAJICHTOB. BrIpakeHHEe 3aKoHa
SKBHBAJICHTOB JUISI PaCTBOPOB.

OOmue cBoiicTBa pacTBOPOB: AaBJICHHE NTapa PaCTBOPOB, KUIICHUE U
KpHCTaJUIU3aIus pacTBOpoB. 3akoH Paymns. Kpuockonus,
30ymmmockonua. OcMoc, OCMOTHYECKOE AaBJIeHHE. 3aKOH
Baur-T'odda.

PacTBopEI 21eKTposIuTOB. Teopust 3MEKTPOIUTHUCCKON AUCCOIMALIN
Appernyca. CremeHb M KOHCTaHTa AHCCONMAUUH. Peakiuu B
pacTBOpax NIEKTPONUTOB. VIOHHBIE paBHOBECHS M HX CMEIICHHUE.

DIEKTPONUTHYECKAsl AUCCOMAIs  BOJBL. MlOHHOE pou3BeeHNe
Bozbl. Bonopoauslit mokasarens. Metoas! onpenenenus pH.
pH-unnukaropsr. I'maponus coneit. Conu, THAPOIU3YIOIIUECS IO
aHHOHY, [0 KaTHOHY, HeTHApoiu3yonuecs conu. Vzmenenne pH
cpensl ipu runpoinuse. bydepHsie cuctemsl.

JlucriepCHBIC CUCTEMBI, UX KIaCCU(UKAITHSI, METO I TIOTYUCHHS.
TepMoarHaMU4eckasi HEYCTOHYUBOCTh T€TEPOT€HHBIX TUCTIEPCHBIX
cucreM. [loBepxHOCTHBIE siBIeHUS U aacopouus. Komtonaasie
pactBopbl. Kunerndeckast 1 arperaTuBHasi yCTOHYHBOCTh
KoJutonIHbIX cucteM. Koarymsmus. CeauMeHTanusl.

CTpOI/ITeJ'IBHBIe MaTe€pualibl KaKk HCKYCCTBEHHBIC JUCIICPCHBIC
CHUCTCMBI.

14

24

DIEKTPOXUMUYECKHE
MPOILECCHI

DIEKTPOXUMHUYECKHE CUCTEMBI. DJIEKTPOIHBII MOTEHIMAN, MEXaHU3M
€ro BO3HUKHOBEHUs. YpaBHeHHe HepHcTa. DIEKTPOXUMUYECKHH P
HalpsDKEHUH MeTaJlIoB. THIIBI 3JIEKTPOJIOB.

laibBaHUYECKUE BJIECMEHTBI. I/I3MepeHI/Ie BHGKT‘pOZ[BH)I(yLHGﬁ CHUJIBI.
Honﬂpnsaum{ U TNEPCHANPSIKECHUEC. XUMUYECKUE HWCTOYHUKU TOKa:
TMEPBUYHBIC TAJIbBAHUYCCKUE JJIEMEHTBI, aKKYMYJIATOPBI, TOIIJINBHBIC
JJICMCHTHI.

Kopposus METAJUIOB. Buns: KOPpO3HuH. MexaHusm
JNEKTPOXUMUYECKOH KOppo3uM. 3aliuTa METalIoB OT KOPPO3HH.
Onextpomn3. [Ipomeccsl, MpoTEKaOmUe MPH SIEKTPOIH3E BOIHBIX
pacTBOPOB 3IEKTPOINTOB. 3akoHbI Dapazes.

16

24

ITonumeps! u
OJIMTOMEPBI

OnemeHTHl opranudeckoil xumun. IloHsTHe o0 momMMepax U
onuromepax. OpraHuyeckue U HEOpraHUYecKHe MoauMepsl. MeToabl
CUHTE3a MIOJMMEPOB: MOJMMEpU3ays, MOJMKOHICHC ALY,
XHMMHYECKOE CTPOEHHME M CBOMCTBA IOJUMEPOB. JlecTpykuus
HOJIMMepOB. brononnmepsl: oscaxapysl, HOJIUU30IPEHbI, OCIKH.

CT‘pOl/ITeﬂbele MaTe€puajibl Ha OCHOBE BBbICOKOMOJICKYJIAPHBIX
COEI[PIHGHI/Iﬁ. HpI/IMeHeHI/Ie TIOJIMMEPOB IPU U3TOTOBJIICHUN OETOHOB.

16

24

Xumuueckas

Xumudeckass HMACHTH(PUKAIUS BEIIECTB. AHAIUTHUSCKHHA CHTHAL.
OCHOBEI KAYECTBEHHOI'O M KOJUYECTBEHHOr0 aHann3a. KauecTBeHHbIE

16

24




ureHTuduKanus

peakiuu HOHBI. Xumudeckue, (HUMKO-XUMHYECKHE U

(1)I/I3I/I‘IGCKI/Ie METOJbI aHa/IM3a U UX HUCHOJIb30BAHUE B COBPEMCHHBIX

Ha

CTPOUTEIILHBIX TEXHOJIOTUAX.

Htoro

18

36

90

144

3a04Has popma 00y4eHus

Ne /i

HaumMeHoBaHUE TeMbI

Conepxanue paszzena

Jlex

J1ao.
3aH.

CPC

Bceero

qac

CrpoeHue BelecTBa U
peaKIOHHas
CIIOCOOHOCTH BEIISCTB

KBaHTOBO-MeXaHWYECKHE TIPEACTaBICHHS O CTPOCHHUH aToMa.
JIBolicTBeHHas mpuUpoJa 3JIEeKTpoHa. ATOMHas opoutanb. KBaHTOBBIE
yucna. [IpuHnun mMuHEManeHOU sHeprud. [IpaBmno KneukoBckoro.
punnun 3anpera Ilaymu. IlpaBmio [I'ypa.  OnekTpoHHBIE

KOH(HUTYpalluuaTOMOB U HOHOB.

[lepuognueckuii 3akOH W INEpPUOAMYECKAss CUCTEMA DSJIEMEHTOB.
[lepunonnyeckue cBOMCTBa 3JIeMEHTOB. Pammycbl aToMoB. DHeprus
noHuzanuu. CpoacTBO K 3NIEKTPOHY. OIEKTPOOTPULATENIBHOCTD.

Hepnounqecme HU3MCHCHHUC KHCJIOTHO-OCHOBHBIX n

OKHCJTUTEIPHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BCIICCTB.

Xumuaeckas cBs3b. KoBajeHTHasi ¢Bs3b. MeTOI BaJCHTHBIX CBS3CH.
OOMCHHBI W JOHOPHO-AaKIENTOPHBI MEXaHH3M 00pa3oBaHUS
KOBQJICHTHOH  CBs3W. ['mOpuam3anmss aTOMHBIX — 3JIEKTPOHHBIX
opbOuTasneil, TeOMETpUUECKas CTPYKTypa MOJEKyl. MoHHas CBs3b.

Merannuueckas cBs3b. BonopoaHas cBs3b.

CBoiicTBa M peaKLUOHHAs CIIOCOOHOCTb BEIECTB, COCTABIIIOMINX
OCHOBY CTPOUTENBHBIX MaTepUAaOB.

26

30

OCHOBBI  XMMHYECKOM
TEPMOTUHAMHKH u

KHHCTUKHU

Xumuueckas TepMoAuHaMuKa. OCHOBHbIE IOHATHA XUMHYECKOH
TepMoanHamMuKu. [lapamerpsl
¢$yHKIMN: BHYTPEHHSS
n300apHO-M30TEpMHUYECKH MMOTeHNUaN. [lepBoe M BTOpoe Hadaia

COCTOSIHHA. TepMOHI/IHaMI/I‘IECKI/IC

OHEPTUs, OHTAJIBIINA, OHTpOIINA,

TEPMOIUHAMUKH.

DHepreTuka XHMHYECKHX MPOIeccoB. 3aKoH ['ecca U ClieICTBUS U3
HEro. DHTAJIBIMUKN 00pa3oBaHus. TepMOXUMHUYECKHIE YPABHEHHS.
YcnoBus caMOTIPON3BOIIBHOTO MTPOTEKAHHS MPOIIECCOB B
M30JTUPOBAHHBIX  HEM30JIMPOBAHHBIX CHCTEMAX.

Xummueckass kKuHeTHKA. CKOPOCTh XMMHUYECKUX peakuuil. IloHsaTne
00 aKTHBHBIX MOJIEKYJaX, SHEPTUM AKTUBALUH, AKTHBHPOBAHHOM
KOMIUIEKce. Y paBHEHHE AppeHryca. 3aBUCUMOCTh CKOPOCTH peaKIuu
OT KOHIEHTPAIlMd W TEMIEpaTyphl. 3aKOH MAEHCTBYIONIMX Macc.
Kunernyeckue ypaBHEHHsS [UIi TOMOTEHHBIX M T'€TepOr€HHBIX
MIPOIIECCOB. Bant-T'ododa.

ckopoctn peakuui. Karanms. Karanuzatopsl U KartaauTuyeckue

IIpaBuno Meroasl  perynupoBaHUs

CHUCTCMBI. TeOpI/II/I katanusa. KomebarenbHbie peaKuuun.

Xumudeckoe paBHoBecHe. TepMoIuHaMHUECKOe U KHHETHUECKOe
YCIIOBHS cOCTOSTHHS paBHOBecus. KoHcTanTa paBHOBecus. Brusaue
M3MEHEHMS BHELIHUX YCJIOBHUH Ha MOJIOXKEHHUE XUMUUECKOTO
paBHoBecust. [Ipuniun Jle [llarense. dazoBoe paBHOBeECHE.

3aKOHOMepHOCTH XUMHUYECKUX MPOLECCCOB COBPEMEHHBIX TEXHOJIOTUH
IIPpONU3BOACTBA CTPOUTECIIbHBIX MaTECPHUAJIOB.

26

30

PactBopsl. JlucniepcHbie
CHUCTEMBI

OO6uue mpesacTaBiIeHUs O pacTBopax. ['maparHas TeopHs pacTBOPOB
JL.U. MenneneeBa. CriocoOb! BBIpa)KeHUSI KOHIIEHTPAIUH PAaCTBOPOB:

MaccoBasi, MOJISIpHas JOJIs, MOJSIpHAs, MOJISUIbHAs KOHLIEHTpAIus,

MOJIsIpHasA KOHIEHTpauus OKBUBAJICHTOB. Bb}pameﬂue 3aKOHa

28

28




OKBUBAJICHTOB JUIA paCTBOPOB.

OO011Me CBOKCTBA PaCTBOPOB: JAABJICHHE Mapa PACTBOPOB, KUICHHUE U
KpHCTaJUIU3aus pacTBOpoB. 3akoH Paymns. Kpuockonus,
30yiockonus. OcMoc, 0CMOTHYECKOE JIABJICHUE. 3aKOH
Bant-T'odda.

PactBops! anekTponuToB. Teopust 371€KTPOIUTHUECKON AUCCOLMALIHT
Appernnyca. CremeHb M KOHCTaHTa JAHCCOIMAUUH. Peakiuu B
pacTBOpax JEKTPOUTOB. FIOHHBIE paBHOBECHS M MIX CMEIIICHHE.

DIeKTpoNUTHYECKas AUCCOManys Bojbl. MloHHOE pou3BecHue
Bozbl. Bonopoauslit mokaszarens. Meroas! onpenenenus pH.
pH-unnukaropsl. 'naponus coneit. Conu, ruapoau3yromuecs no
aHHOHY, 10 KaTHOHY, Heruaponusyomuecs conu. 3menenue pH
cpensl pu ruaponuse. bydepHbie cucTeMsl.

JlucrepcHbIe CHCTEMBI, UX KIaCCH(HKAIHS, METO/IbI ITOTYICHUS.
TepMoauHaMuUecKasi HEYCTOWYMBOCTD T€TEPOTEHHBIX JUCIIEPCHBIX
cucteM. [ToBepxHOCTHBIE siBICHUS 1 ancopbuus. KoonaHsre
pacTtBopbl. KuneTndeckas 1 arperaTuBHasi yCTOHYMBOCTh
kosutonHbIX cucteM. Koarymsanus. CeaumeHnTanus.

CrpounTenbHbIe MaTepHANBl KAK HCKYCCTBEHHBIC JUCIIEPCHBIE
CHCTEMBI.

4 |DaekTpoxuMHUYeCcKHe
HPOLIECCH

DIEKTPOXUMHYECKHE CHCTEMBI. DJIEKTPOIHBII MTOTEHIHAT, MEXaHH3M
€ro BO3HUKHOBeHMsI. YpaBHeHue HepHcra. DNeKTpoXuMU4ecKUui psij
HanpsKeHUH MeTayioB. THIIBI 2JIEKTPOIOB.

I'anpBaHMueckue 3NIEMEHTHI. M3MepeHue 31eKTPOABMKYILECH CHIIBL
Tlonapuzamus u mepeHanpspkeHHe. XHUMHYECKHe HCTOYHHKH TOKa:
[EPBUYHBIC I'aJIbBAHUUYECKHE 3JIEMEHTHI, aKKyMYyJIATOPBI, TOILUIMBHbIE
SIIEMEHTHI.

Kopposus METAJUIOB. Bunp! KOPpO3HuH. MexaHusm
JMEKTPOXMMHUUIECKOH KOPpO3WH. 3allHUTa METAUIOB OT KOPPO3HH.
Onextponnus. Ilpoueccsl, MpoTeKarollUie MpH SIEKTPONH3e BOIHBIX
pacTBOpPOB IEKTPOINTOB. 3akoHB! Dapamest.

5 |lonumeps! 1
OJIUTOMEPBI

DJieMeHTH OpraHuveckoifl xumuu. IIOHSATHE O MOJMMEpPax u
omuroMepax. OpraHiYecKie W HeOPTaHMUeCKHe MOMIMepEl. MeTombr
CHHTE3a  MONMMEPOB:  MONMMEPH3ALMUSA,  TOJHKOHAEHCAIHUS.
XUMHYECKOE CTpOEHME U CBOWCTBA TONMMEpPOB. JlecTpyKims
IOEMEpPOB. BHOMOTIMEpHI: TTONHCAXaPH/IBL, TTOMMH3ONPEHEL, OenKn. | - - | 28] 28

CrponTensHble MaTepuagbl Ha OCHOBE  BBICOKOMOJIEKYISIPHBIX
coenuHeHuil. [IpuMeHeHne NoMMMepoB MpH N3rOTOBJIEHHN OETOHOB.

6 Xumuueckast
nAeHTHOUKAIHS

XumMuaeckast I/II(CHTI/I(bI/IKaHI/ISI BEIICCTB. AHAJUTHYECKUH CHUTHAJ.
OCHOBEI KAYECTBEHHOI'O M KOJUYECTBEHHOr0 aHann3a. KauecTBeHHbIE
p€akiuyu Ha  HUOHBI. XI/IMI/I'—[CCKI/IC, (bnsm(o-xumuqecxne )44
CbI/ISI/I‘IeCKI/Ie METOJbI aHa/IM3a U UX HCHOJIb30BAHUE B COBPEMEHHBIX
CTPOUTECIIbHBIX TEXHOJIOTUAX.

Hroro| 4 4 163 171

5.2 IlepeyeHb JJa60pPaTOPHBIX PadoOT

Nomi/mt | Ne paznema
JUCHUTUTNHBI

HaunmenoBaHue 1a60paToOpHBIX paboT




1. 1 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCUHEHUN
2, 2 Omnpenenenne TEMIOBBIX 3P PEKTOB XUMUUECKUX PEAKIIUN
3. 2 CKOpOCTh XMMHUECKUX PEaKIUi U XUMUYECKOE PaBHOBECHE
4. 3 OO01mue cBoiCTBa PaCTBOPOB M PABHOBECHS B BOJHBIX PaCTBOPAX
JNEKTPOJIUTOB
5. 3 I'ereporeHHbIC AUCTIEPCHBIC CHCTEMBI
6. 4
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH
7. 4
DNEKTPOXUMHUECKHUE MTPOIECCHI
8. 5 CBolicTBa OPraHUYECKUX BELIECTB U BHICOKOMOJIEKYISIPHBIX
COCTMHECHHH (ITOJTMMEPOB)
9. 6 KayecTBeHHBIN U KOJTMYECTBEHHBIN XUMUYECKUN aHAIIA3

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

B cootBeTrcTBUM ¢ y4YEOHBIM IIJJAHOM OCBOCHHE JUCHMIUIMHBI HE
MpeayCcMaTPUBAET BBIMOJHEHUE KYPCOBOTO MpoeKTa (paboThl) MM KOHTPOJBHHOU

paboTHI.

7. ONEHOYHBIE MATEPUAJIBI VIS TIPOBEJAEHUSA

IMPOMEXYTOUYHOM ATTECTAIIMY OBYYAIOIIIUXCSI 11O
JANCOUIIJINHE
7.1. Onucanue nokaszareJieili 1 KpUTepueB OLEHUBAHUS KOMIIETEHIIUMH
HA Pa3JIMYHBIX 3TaNax UX GopMUPOBaAHUSA, ONIUCAHUE KA OLEHUBAHUS
7.1.1 ITan Tekymero KOHTPOJIA
Pe3ynprarhl TEKyIIero KOHTPOJISI 3HAHWM M MEKCECCHOHHOW aTTeCcTaluu

OLICHUBAIOTCS IO CIEAYIOUICH cHcTeMe:

«aTTeCTOBAH,
«HEC aTTCCTOBAH).
KoMie- Pe3yabTaTel 00yuenus, Kpurepun He
XapaKTepu3yloumue ATTecTOBaH
TeHIus cOPMHPOBAHHOCTI, KOMIETEHIHH OlleHUBAHUS aTTecTOBaH

VK-1 3HaTh: KakK HaXOJUTh u|TemaTtudeckue TeCTHI, B Brimonnenue | HeBoinonnen
KPUTHYECKH AHAJM3UPOBATH |KOTOPBIX CTYACHTY pabort B cpok,| ne paboT B
MOJIYYEHHYIO WH(POPMAIIHIO, | peAIararoTcst BONPOCHI ¢ MIPeayCcMOTpE CPOK,
KOoTOpast HeoOXoIuMa JUIs1 [BapUaHTaMU OTBETOB HJIU HHBI B |mpeaycMoTpe
pelIeHrs] TOCTAaBJIEHHOM 3a7aun B|BOMPOCH], HA KOTOPbIE HAJI0 pabounx HHBIU B
00J1acTH aTOMHO-MOJIEKYJISIPHOTO|JaTh CAMOCTOSATEIIFHO nporpammax | paboumx
YUEHHUs, onpeiesieHus |IPaBUIIbHBIN OTBET C porpaMmax
KHCJIOTHOCTH Cpebl, [3JIeMEHTaMU pacCyXACHUS
OKHCJIMTEIHLHO-BOCCTAHOBUTEHH
pIX niporeccoB U T.1. (M-2yy.1).
YMeTh:  IpaMOTHO,  JIOTUYHO,|PernieHue cTaHaapTHHIX Bremonnenne | HeBpmonnen
apryMEHTHPOBaHO COCTABIIATH [PAKTHUECKUX 3204 pabort B cpok,| ue paboT B
YpaBHEHHS]  peakiuid, Mucarth MPETYCMOTPE CPOK,
MOHHO-MOJIEKYJIIPHBIE HHBIH B MpeIycMOTpe
YpaBHEHHS], (hopmupoBaTh paboumx HHBIU B




COOCTBEHHBIE CYX/ICHHS M OLIEHKH nporpammax | paboumx

B pesynbTare HOJTy4ECHHS nporpammax
HPOAYKTOB XUMHYECKHX PEaKLHH.

Otmmaaer (GakTel OT MHEHHUH B

obmacti TEMBI CTPOCHUS

BEICCTBA, pacTBOpHI

JJIEKTPOJIUTOB,

UEKTPOXMUMHUYECKUX MPOLECCOB,

3aKOHOMEPHOCTH  XHMHYECKHX

peakumit (MA-4yk.1).

Brnaners: Meronamu juisi aHanuza|Pemenne npuknaaHeix 3a1a4 B | Bemmonnenue | Hessinonnen
3aja4y, BbyIENsAA ee  0a30BbIe|KOHKPETHOM MPEIMETHOH pabor B cpok,| ue paboT B
COCTaBJISAIONINE B Temax:|obnacTu MIPeAYyCMOTpE CPOK,
XHUMHUYECKOE paBHOBecHe, HHBI B |mpemycMmoTpe
reTepOreHHbIE JICIIEpCHBIE pabounx HHBIH B
CHCTEMBI,  KAueCTBEHHBIH M nporpammax | pabouux
KOJIMYECTBCHHBIH aHAJIU3. nporpammax
PemenneM pa3nuyHBIX BapHAHTOB

3aja4, OIICHUBAs UX JOCTOMHCTBA

3¢ HEIOCTATKH MO-Lyk.1;

U-3yi.t).

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU

Pe3ynbTaThl IpoMeXyTOUHOTO KOHTPOJIS 3HAHUH OLleHUBatoTcs B 1 cemecTpe
Ui 0O4HOM (popmbl OOyueHus, 2 cemecTpe sl 3a04HOW (OPMBI OOYYECHHS IO
YEThIPEXOATIIBHON CHCTEME:

«OTIUYHOY;

«XOpOLIO»;

«YZOBJIETBOPUTEIBHOY;

«HEYJOBJIETBOPUTEIIHLHOY.

K Kpurepun
oMIIe- PesynbTaThl 00y4eHusi, XapaKTepu3ylomue Oty HeyZIOB
TeHI M ¢()OPMHPOBAHHOCThL KOMIIETEHLHH OIECHABAH HO Xopomo Ynos. JI.
usi
YK-1 3HaTh: Kak HaxoauTh U Kpurnuecku|Temarndec|BeimonH | Bemmonae | Bemmonne | B Tecte
aQHAJTU3UPOBATH MONTYUYEHHYIO0 HH(MOPMAIHIO, |[KHE TECTHl, | €HHEe |HUe TecTa|HHe TecTa| MeHee
KOoTOpas ~ HeoOXomuma  JUIs  pellIeHHs |B KOTOpPBIX |Tecta HA| Ha 80- Ha 70- 70%
MOCTAaBJIGHHOM  3amaun B 00JacTH|CTyaeHTy 90- 90% 80% |npaBuib
ATOMHO-MOJIEKYJIIPHOTO yuenwust, |upemarao| 100% HBIX
oTIpeieIeHUs KHCJIOTHOCTH cpensl, [Tes OTBETOB
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX BOTIPOCEI C
npoueccoB U T.1. (MA-2yk.1). BapUaHTaM
U OTBETOB
YA
BOTIPOCHI,
Ha
KOTOpPBIE
HaJI0 1aTh
CaMOCTOSAT
€JIBHO
MIPaBUIIBH
bIil OTBET C
3JIeMEeHTaM
u
paccyxaeH
ust
VYMeTh: TpamMoOTHO, JornvHo, |Pemenne | 3apaum |[Ipoaemo |IIpoaemo | 3anaun
apryMEHTHPOBAaHO COCTABIAITh YPABHCHHUS |CTAHIAPTH |pPEHICHBI| HCTP HCTP HE
peakimid, MUCAaTh HOHHO-MOJICKYIIIPHEIC |bIX B HWpOBaH | MPOBAaH |pelieHsb
ypaBHeHHs, (OpMUpPOBaTh COOCTBEHHBIC |IPAKTHYEC | TOJTHOM | BEpHBIN | BepHBIH




CYyXJCHUS W OICHKA B  pe3yibTare|Kux 3amad | oobeMe X0 X0
MOJYYCHUS MPOAYKTOB XUMHYECKUX i peleHus | peuIeHUs
peakmuid. OTimdaer (akThl OT MHEHHHA B MOTydeH| BceX, HO B
o0racTH  TEMBI  CTPOCHHS  BEIECTBA, Bl HE OOJIBLINH
pacTBOpEI 3JIEKTPOJINTOB, BEpHEIC | MOITydYeH CTBE
SIEKTPOXUMUICCKUAX TIPOIIECCOB, OTBETHI | BepHBIN | 3amau
3aKOHOMEPHOCTH  XUMHYECKHUX  pPeaKIuil OTBET BO
(I/II[-4yK_1) . BCEX

3amauax
Brnagers: Meromamm ans aHanmmsa 3axad,|Pemenme | 3amaum |IIpomemo | [Ipomemo | 3amaun
BBIENISASS c¢ 0a30BbIC COCTABISIOIIMC B|NPUKIANH |PEHICHBI| HCTP HCTP HE
TeMax: XUMHYECKOE paBHOBECHE, |BIX 3a]1a4 B B HUpOBaH | MPOBAH |pelieHbI
TETePOrCHHBIC  JHCICPCHBIC  CHCTEMBI,|KOHKPETHO | TOJTHOM | BEpHBIH | BEpHBIN
KAueCTBEHHBIN M KOJIMYECTBEHHLIN aHamu3.|i o0BeMe X011 X011
PenieHneM pa3iMYHBIX BapUAHTOB 3a]1ad, |IpEAMETHO i pelleHus | peicHus
OIICHUBAs WX JOCTOMHCTBA W HEJOCTATKH | 00JMacTh |moiydeH| Bcex, HO B
(MO-1yg.1; MAO-3yk.1). BI HE GOJIBIINH

BEpHEIC | MOITydYeH CTBE
OTBETHI | BepHBIN | 3amau
OTBET BO
BCEX
3a1auax

7.2 IlpumepHblii mepedYeHb OLEHOYHBLIX CpeACTB  (TUIMOBBIE
KOHTPOJIbHbIC 3a/laHUSl WM HHbIe MaTepHaJibl, HEOOXOAUMBbIE ISl OLEHKH
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2.1 IlpumepHbIii epevyeHb 3aaHUii 1JIA OATOTOBKHU K TECTUPOBAHUIO
1. ITomydeHne aleTaTHOTOo IIeNIKa U3 LEJJTH0I03bl BO3MOKHO OJlarojapsi HAINYUIO B

HEW ...

O onokcuaHbix PparmeHTOB O TUAPOKCHIBHBIX TPYIII

O  METWIECHOBBIX TPYIIII O mukIM4eckux pparMeHToOB

2. O0BeM pacTBOpa XJIOpHIa KaJIbLIMS C MOJISIpHOM KoHLeHTpanuei 0,1 moib/1,
HEOOXOIMMBIN JIJIs1 ocaxkAeHus1 kapOoHaT-uoHoB u3 200 MJ1 pacTBOpa KapOoHaTa
KaJIUs C MOJISIpHOU KoHIeHTpatuen 0,15 Mob/1, paBeH  MIUTAIUTPaM.

O 200 O 100

O 150 O 300
3. Kucunbie conu o0pa3yroTcs B peakiusaX, CXeMbl KOTOPBIX UMEIOT BU] ...
o Zn(OH), + HCI o KOH + H,SO,

o CaCO3+ H,0 + CO, o 2KOH + H,SO,

4. B COOTBETCTBUU C TEPMOXHUMHUYECKUM ypaBHEHHUEM

FeO(g) + H, (r) = Fe(yg) + HoO(1), A H® = 23k/]x

Ju1st mostydeHust 560 T xene3a HeoOXoAMMO 3aTpaTuTh Kk Tera.

O 23 O 230

O 560 O 115

5. Ilpu HarpeBanuu OEIKOB B BOJAHBIX PACTBOPAX KUCIIOT U MICIOYEH
MIPOUCXOIUT X ...

O BpICaIMBaHME O okuciaeHue

O koHpgeHcalus O rugponus



6. JI)1st Ka4eCTBEHHOTO OOHAPYKEeHUS KapOOHAT-MOHA UCTIOIB3YETCS PACTBOP
O cpenneut conu O CHWJIBHOIO OCHOBAHHS

O  opraHMueckoro MHJIMKaTOpa O  CcUJIBHOM KHUCIOTHI

7. Ha BHellIHEM SHEPreTUYecKOM YpOBHE aToMa 3JIEMEHTa, 00pa3yIolero
BbICIINN ruapokcu] coctaBa HIO3 - coepKUTcsi  3JIEKTPOHOB.

O 6 O 7

O 5 O 4

8. ITpu paboTe raapbBaHUYECKOTO IEMEHTA, COCTOSIIIETO U3 CEPEOPSHOTO U
MEJTHOTO 3JIEKTPOAOB, MOrpykeHHbIX B 0,01 M pacTBOpHI UX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu**/Cu)= 0,34 B), Ha KaTo/ie IPOTEKACT PEaKIIHs,
ypaBHEHUE KOTOPOIl UMEET BUI...

O Cu* +2&=Cu° O Ag°-&=Ag+

O Ag'+e=Ag° O Cu°-2& =Cu*+

9. Peakuuen nonumepu3anuy MOKHO ITOJYyYNATh BEIIECTBO, HA3BAHUE KOTOPOTO
O nepnoH O aHTpOH

O wHaiinoH O Tteduon

10. CBeuenue 4TOMOB, MOJICKYJI WK APYIHX YaCTHUI, BOSHHUKAOIICC IIPH
QJICKTPOHHLIX IICPCXOJaX U3 B036Y)KII€HHOI‘O COCTOAHHA B OCHOBHOC, HA3bIBACTCAI...

O »smuccuen O penakcanueu

O mromMuHecHeHIMEN O doromerpueit

11. Atomel yrinepona B mosiekyine C,Hy HaxoasTcs B COCTOAHUU -
rUOpUIN3ALNH

o sp° O sp

O sp o sp*

12. J1ns1 cMelieHust paBHOBECHS B CUCTEME

Ha(r) + S(ts)=H,S(r), A;H° = -2 1x]Ix

B CTOPOHY 00pa30BaHus CEPOBOIOPOJA HEOOXOIUMO ..

O NOHU3UTH JABIICHUE O NOBBICUTH JIaBJIIECHUE

O  BBECTH KaTaJIM3aTop O  TNOHU3UTHL TEMIIEPATYPY

13. B xauecTBe HU3KOMOJIEKYJISIPHOTO BEUIECTBA B PEAKLMIX MOJUKOHICHCAIUN
yarie Bcero oopasyercs ...

O H,S O HO

O CO; O NaCl

14. BemecTBo, M3MEHSIOIIEE CBOIO OKPACKY B 3aBUCUMOCTH OT pH cpeapl
Ha3bIBACTCH ...

O xpacurenem O  snexTponuTOM

O pearenTom O wuHgUKaTOpOM

15. lnsa mpurotosnenus 2 1 0,1 M pactBopa NaOH tpebyercss 1

TUJIPOKCHJIA HATPUS



O 40 O 4

O 16 O 8

16. /1151 OBBIIIEHUSI TEMIIEPATYPBI KUTIEHHS pacTBopa Ha 1,04°C
(En,0 = 0,52rpaa.kr/Mojib) He0OX0IMMO, YTOOBI KOHIICHTPALIHS

PAcTBOPEHHOIO B HEM HE3JIEKTPOJINTA COCTABIISLIIA MOJIB/KT.
O 2 O 02
O 01 01

17. KoaddunmeHTt nepea MOJIEKyI0H BOCCTAHOBUTENS B YPABHCHHUH PEAKITUU
K,Cr,0O; + NaNO, + H,SO,4 = Cr,(S04); + NaNO; + K,SO4 + H,O pasen

O 3 o 2

O 1 O 4

18. [IpoayKkTaMu, BBIAEISIOIMMMUCA HA HHEPTHBIX JIEKTPOAAX MPH DIEKTPOIIU3E
BOJHOTO pacTBopa cyib(hara HaTpus, ABISIOTCS ...

O NauO, O Nawu SO,
O H,uO, O H,uS
19. IIpu momoIIy JIaKMyca MOYKHO Pa3IHdUuTh PACTBOPHI COJICH
O FeCl, u A1Br3 O Na,SO, u NaCl
O NaCl u Na,SO; O K,SO,u CaBr,

20. Ecnu yBenmuuth nasienue B 10 pa3, To CKOPOCTh IPSAMOM PEAKIIUU
H; (r) + Br, (r) = 2HBr(T), npu yci10BuU €€ 3J1€EMEHTAPHOCTH, YBEITUYUTCSA B

pas.
O 5 O 20 O 50 O 100

7.2.2 IlpumepHblii NepevyeHb 3aJaHN ISl pellleHNsl CTAaHAAPTHBIX 3a/1a4
Tema 1. OcHOBHBIE CTEXHOMETPHYECKHE 3aKOHbI
U pacyeThbl 0 YPABHEHUSAM pPeaKkuuid

3amava. BzauMmopeiicTBHE allOMHHHSI C PacTBOPOM COJISIHOM KHUCJIOTBI
IIPOTEKAET IO CIAEAYIOLIEN PEAKIUU:

2Al + 6 HCI — 2AICI; + 3H;1

B peakuuun ydactByror 2,7 kr amomuHusi. Paccumraiite 06beM BOAOpO/a,
BBIJICJIUBILIETOCS B X0J1€ PEAKIUH, POTEKAIOILIEH TPH HOPMAJIbHBIX YCIIOBUSX, a TaK
xe mpu Temneparype 28 °C u masmenmn 102 kIla; aGCOMOTHYIO IIOTHOCTH
BOZOPOJIa U MJIOTHOCTh BOAOPO/JA MO BO3YyXY; Maccy 00pa3oBaBIIEroCs XJIOpHIA
AIIOMUHUS U MAaCCOBYIO JOJIIO aTFOMUHUS B HEM.

Pemrenue. Peakuus npoTekaer no ypaBHEHHUIO

2Al + 6HCI — 2AICI; + 3H;, 1.

B BUAC Ta6J'II/II_U>I npcacraBuM MOJEIPHBIC MACCBhI, KOJIMYCCTBO MOJIb H
COOTBCTCTBYIHOIIMC UM MACChl Yy4YaCTBYIOIIHMX B PCAKIIUH BCIICCTB.



Al AICl; H,

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

v, MOJIb 2 2 3

m=Mwv,r | 54 267 6

YroObl HATH 00BEM BOAOPOMA, BBIACIUBIICTOCS B PEAKIMU MPH HOPMAITBHBIX
YCIIOBUSIX, COCTaBUM MTPOTIOPLIHIO:

54 r Al Beiensirot 3 kucioTsl (22,4-3) 1 Bogopoza (10 ypaBHEHHIO PEAKIINN)
2700 r Al BeimensiroT u3 kucaoTs V, 11 Bogoposa (1o yCIOBHIO 3a/1a4H);

2700-22,4 -3
54
Jlist ycioBHi, OTJIIMYHBIX OT HOPMAJIbHBIX, 00BEM Tra3za paccuuTaeM IIOo
YpaBHEHUIO:

= 3360 1.

VX:

~v-R-T 3360-831-(273+28) _
Vy = 0 22 4.102 =3678,4 1,
unu 1o ¢hopmyiie:
Po-Vo'T 101-3360- (273+28)
V, = = =3678,4 1.
X D 273-102 0784 n
AOGCOIIOTHYIO TUNIOTHOCTH BOJIOPOJIa paccunuTaeM o GpopMmyiie:

M,y 2

PH =7V, 224

OTHOCHTEIBHYIO TNIOTHOCTH BOJOPO/Ia 10 BO3AYXY paccuuTaeM o hopmyJie:

6030 _ M(HZ) :i

(Hp) M (4030) 29

Maccy 00pa3soBaBILErOCs B PEAKIMU XJIOPUAA JKEJIe3a PACCYMTAEM II0
YPaBHEHHUIO PEaKIMU, COCTABUB MPOIMOPIIUIO:

=0,09 /1.

D =0,07.

2700r Al obpazyror M AlCI,

54r Al o6pasytor 267 r AlCI;;

2700-267
m =———=13350r.
AICI, 54 r

Maccoyto moito kene3a B AlCIl; paccuntaem, HCXOAsI COOTBETCTBEHHO U3
aTOMHBIX U MOJISIPHBIX MacC aTOMOB U MOJIEKYT:
133,5 r AICI; cocrasistror 100 %
27t Al cocTaBiAlOT  x %;
27-100
X =

= 20,22 %.
133,5




Tema 2. Knaccbl HeOpranmieckux coeIMHeHuil

Banaqa 1. Kakue u3 MMCPCUYNCIICHHBIX HUJKC BCIICCTB ABJIAIOTCA OKCUAAMMU:

H,CO3, BeO, K,0, SO,, Mg(NO3),? Ykaxkute ux cBoiicTBa (0OCHOBHBIC, KUCIOTHEIE,
amdorepusie). Hammmure ypaBHEHHMsS peakiuii, [IOKa3bIBAIOIIMX XapakTep
OKCH/IOB.

Pemenune. B Hamem npumepe KUCIOTHBIM OKCHUIIOM sIBisieTcst okcup SO,.
[Ipu B3auMoAeiiCTBUM C BOJOM OH 00pasyeT cepHUCTYIO Kuciory H,SOs, ¢
OCHOBAHHUSMHU U OCHOBHBIMHU OKCHJIAMH — €€ COJIU:

SOZ + H20 — HZSO3;
802 + 2L|OH — L|2803 + HzO,
SOZ + NGQO — NCleOg.

Okcun K,O  mposBISIET OCHOBHBIE CBOWMCTBA, pPacTBOPSAETCS B BOJAE C
oOpa3oBaHHMEeM OCHOBaHUA. B3auMoneNCTBYeT C KHCJIOTaMHM M KHUCJIOTHBIMU
OKCUJaMU C 00pa30BaHUEM COJIEH B COOTBETCTBUU CO CIEAYIOUIUMU PEAKIUSIMHU:

K20 + COZ — K2C03.

BeO — amdorepHsbiii okcHll, HEPACTBOPUMBIN B BOjie. EMy COOTBETCTByeT
TUAPOKCH]I, TIPOSIBIISIONIMKN KUCIIOTHBIE cBoMcTBa (H,BeO, — KucnoTa) u OCHOBHBIC
cBoiictBa (Be(OH), — ocHoBanmue). AMGOTEpHbIE OKCHIBI B3aUMOJCHCTBYIOT C
KHCIIOTAaMU U IIEJI0YaMH, a TaKKe C KUCIOTHBIMH W OCHOBHBIMU OKCHJIAMH C
o0pazoBaHUEM COJICH:

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

3amauya 2. CocTaBbTe ypaBHEHMS PEAKIUM TMOJYYEHHUS BCEX BO3MOYKHBIX
COJICH MpU B3aUMOJICUCTBUU TUJIPOKCHUIA Oapus U CEpHUCTOU KucaoThl. HazoBute
MOJTyYEHHBIE COJIU.



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

IIpu HepocTtaTouHOM Juisi OOpa30BaHHA CpPEOHEH COJIM  KOJUYECTBE
OCHOBAHMSI MOJYYaETCs KUCIIas COJb:

Ba(OH), + 2 H,SO; — 2H,0 + Ba(HSOs), — ruapocyabhuT 0apus.

Jlns mpeBpalieHus: KUCIOHW COJM B CPEAHIO HEOO0X0JUMO J00aBUTH
OCHOBAaHHUE:

Ba(HC03)2 + Ba(OI{)Z — 2BaC0O; + 2H,0.

HpI/I HCOOCTAaTOYHOM AJIsA 06p2130BaHI/ISI cpenHeﬁ COJIN KOJIMYCCTBC KHCJIOTEI
IIOJIy4acTCsa OCHOBHAA COJIb:

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

HeO6XOI[I/IMO IIOMHHTB, 4YTO IPABHUIIBHOCTb COCTABJICHUSA XUMHYECKOM
(bOpMYHBI IIPOBCPACTCA II0 PAaBCHCTBY BaJICHTHOCTH (CTGHCHH OKI/ICJ'IGHI/IH)
OCHOBHOTO M KHCJIOTHOIO OCTarkoB. BaJleHTHOCTbP OCHOBHOIO OCTaTkKa
OIIpCACIIACTCA UYUC/IOM 3AMEULEHHbIX ZMOPOKCOZP)/I’II’I B MOJICKYJIC OCHOBAHHS Ha
KHUCJIOTHBIM OCTaTOK, BAaJICHTHOCTB (CTCHGHL OKI/ICJIGHHH) KHCJIOTHOI'O OCTaTKa —
YUCTIOM 3AMEWEeHHblX amomoe BOJAOpOoda B MOJICKYJIC KHUCIIOTBI Ha OCHOBHOM
OCTaToOK.

3agaua 3. I[lpuBeaure ypaBHEHHE pPEAKIUMU TOMYYCHHS THAPOKCHIA
amomuHuda. Onpenenute ero cBoicTea (mpupoay). Hanummre ypaBHeHHs peakLnid,
JOKa3bIBAIOIINE UX.

Pemenue. ['mapokcu amtOMUHHS HENb3s TMOJYYUTh HEMNOCPEICTBEHHBIM
B3aUMOJICHCTBUEM OKCHJA aJIOMHUHHS C BOJAOW, T.K. OKCHJl HE paCTBOPUM B BOJE,
MO3TOMY €0 MOYHO MOJYYUTh CICIAYIOIIUM MYTEM:

AI(NOg)g + 3NaOH — Al(OH)g + 3NaNO:;.

I'mapokcun amromunus o6nagaer amM¢pOTEpHBIMU CBOWCTBaMH, T.€.
JIBOMCTBEHHOW IPUPOJION, CIIEAOBATEIBHO, MOXKET B3aMMOJCUCTBOBATh KAK C
KUCJIOTHBIMH, TaK U C OCHOBHBIMU OKCUIAMH, TUIPOKCUIAMH.

Peakunu, moaTBepKaarome KuCIOTHbIE CBOMCTBA THAPOKCUIA:

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

2Al(OH); (HAIO,) +  BaO — Ba(AlO,), + 3H,0.
Peakunu, moarBep kaaronme OCHOBHbBIE CBOMCTBA THIPOKCHUAA!

2Al(OH); + 3H,CO3 — Aly(COs)3 + 6H,0;

2Al(OH); + 3503 — Al,(SOy)s + 6H,0.



Tema 3. DHepreTuka ¥ HANPaBJIEHHOCTh XMMHUYECKHX MPOLECCOB

3ananme 1. Paccuuraiite TemuoBoil S(PQPEKT XUMHUYECKOW peakKinH,
MPOTEKAONIEH B CTaHAAPTHBIX M300apHO-U30TEPMUYECKUX YCIOBUAX, IIO
YPaBHEHHUIO:

CH4(Z) + COQ(Z) i ZCO(Z) + 2H2(2)9 CCJIN
MHPCH, = —74,8 x]J1x/MOJIb; ANHCO, = —394,0 xJI>x/MOIb;
AH?CO =-110,5 xJIx/MOIb; A+HPH, = 0 kJT5/MOJIB.

VYkaxute, Kakas 3TO peakiusi 3K30- WIM 3HAoTepMHuYeckas. Kakoe konnuecTBo
TEIUIOTHI OyJIeT 3aTpaueHo Ha noixyuyeHnue 30 kr Bogopoaa’?

Pemenne. TernoBoii 3bdekT Xxummaeckoil peaxiun AH°, mpoTeKaomeii B
CTaHJAPTHBIX HN300apHO-U30TEPMUUYECKUX YCIOBUAX, PACCUUTAEM, IMOJIb3YICh
cieacTeueM 3akoHa I'ecca (3.1):

AH= S v AH 100 pear = Z V- AH wer o
AH’= (2-AcHYCO .y + 2-AHH () — (AMHPCH y ) + AHY CO,.2).
AH’=2- (-110,5) +2- 0 — (— 74,8 —394,0) = 247,8 xJIx.
Tak kak AH’> 0, TO TIpoIIeCC IHOOMEPMUYECKUIL.

W3 ypaBHEHUs peakuu CIEAYET, YTO AJisl MOoJydyeHus 2 Moneit (vi) unum 4 r
(m =v - M) Bomopona Tpebyercs 3arpatuth 247,8 kI TernoTel. Eciiu B pe3ynbTare
mpoiiecca  oOpa3yeTcsi HWHOE KOJMYEeCTBO  BemiecTBa (V;), TO  TEIUIOTY
paccunTsiBaeM 1o popmyne  AH = v -AH°/ v,

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

3agauya 2. BO3MOXHO M CaMONPOM3BOJILHOE B3aUMOJIEHCTBHE KapOoHaTa
KaJIbLIUS U OKCHJIa KPEMHUS, IPOTEKAIOIEe N0 YPaBHEHUIO

CaCO3(Kp)+ SiOg(Kp) — CaSiO3(Kp) + COQ(Z)
B CTaHAAPTHBIX I/I306apHO-I/130TepMI/I‘I€CKI/IX YCJ'IOBI/IHX?

Pemenue. Kpurepuem camMonmpou3BOIBLHOIO TMPOTEKAaHMUS IIpolecca B
3aKpBITON CHUCTEME B HM300apHO-M30TEPMHUYECKUX YCIOBHSIX SBISIETCS YOBUIb
sHepruu ['nd6ca. Paccuntaem wu3smeHeHnue sHepruu ['nboca AG°B X0J€ JaHHOU
peakiuu, BOCIOIb30BaBICh ypaBHenmeM AG® = AH — T-AS®.Bemmunny



HN3MCHCHUA SHTAJIBIINU PCAKIUN PACCUUTACM 110 YPABHCHUTO!
AH=(AH® COy.) + AH® CaSiOs,y)) — (AH® Si0yp) + AH® CaCOsyy)).

OuTanbenuu 00pa3oBaHMs BCEX YYACTHUKOB peakluu OepeM u3 TabIullbl
CTaHJIAPTHBIX (PU3HKO-XUMHUYECKHUX BEIHUHUH .

AH’CO,,) = —393,5 xJlx/Mons; AjH® CaCOs) = —1206,0 KJIK/MOM;
AtH SiOy4,) = —859,3 xJx/Monb; AjH°CaSiOs, = —1584, 1k I/MOIb.
HOI[CTaBHB S3HAYCHHUA B YPABHCHHC, ITOJTYUYUM
AH® =-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 kJ[x.

BorapciuM  u3Menenne sutpormud AS®mis  peakumm, mpoTekaromeil B
CTaHJAPTHBIX YCIOBHSIX, UCIIOJIb3Ysl TAOTUYHBIEC JaHHbIE (Ta01.3.1).

$°CaCO0s,= 92,9 Jix/Momb-K; % SiOypy = 42,1 Jlx /momb-K;
S°COy,) =231,5]Tx/MonbK; $°CaSiOs ) = 82,0 Ix/Momb-K.
AS° = Zv S —Zv S e
AS®=5°CO,,, + S° CaSiOy,) — S° SiOyz, — S CaC0sy),
AS°=82,0+231,6 -92,9-42,1=178,6 JIx/K umu AS°= 0,179 kIx/K.
Paccuntaem AGO, BOCIIOJIB30BABIINCE HalinenHbiMu 3Hauenusimu AH  u ASY:
AG°=87,7 —298 - 0,179 = +34,36 kJ[x.

0 .
[Tockombky AG~ > 0, TO MmaHHBIA MPONECC B CTAHAAPTHBIX YCIOBUSX
CaMOITPOU3BOJIBHO MPOTEKATH HE MOXKET.

Tema 4. Xumnueckass KHHETHKA U PABHOBECHE

3amaya 1. Paccuuraiite, BO CKOJIBKO pa3 HM3MEHHUTCS CKOPOCTb PEAKIIUMHU
oOpazoBanus okcuja cepsl (VI), mpoTekaroiieid Mo ypaBHEHHUIO

2802(3) + Og(e) — 2803(3),
a) IpH YBEJIIMUCHUU KOHLIEHTpauu okcuaa cepsl (1V) B 2 pasa;
0) Mpu yBeJIMYEHWUW BHEIITHETO JIaBJIeHHUs B 3 pasa.

Pemenne. KuHeTHMueckoe ypaBHEHHE pEakLUM, COIVIACHO 3aKOHY
JNEUCTBYIOIMX MacC, HUMEET BUJ:



_k.c2 .
v—kcso2 Co, .

a) 3amuIleM KUHeTHYeCKOoe ypaBHEHHE MpH KoHleHTpauuu SO, B 1Ba pasa
0O0JIbIIIE UCXOITHOM:

v=k-(2Cspo,)?-Co, =4-k-(Cso, )*-Co, .
3areM HaxOJUM OTHOILIEHHE CKOPOCTEM IpoIiecca:

v B 4°k-(C302)2-Co2 B

v k-(Cso,)*Co,

Taxum oOpaszom, mpu yBenuueHud KoHueHTpammu SO, B 2 pa3a CKOPOCTh
peakunu Bo3pocia B 4 pasa;

0) B IaHHOW pEaKIUM BCE BEUIECTBA HAXOMSTCS B ra3000pa3HOM COCTOSIHUM,
MOATOMY MPH YBEJIMYCHUU JABJICHUS HaJ CUCTEMOMU B 3 pa3a 00beM YMEHBIIIUTCS B
TPU pa3a, a KOHIEHTPAIMS KaXI0T0 U3 PEarupyrolux BelIeCTB, CIEA0BATEIBHO,
yBeIMUMUTCA B 3 pa3a. Torna KHHETUYECKOE YPAaBHEHHUE 3alUILIEM:

v=k-(3Cs0,)*-3Co, = 27-k-(Cso,)*-Co, -

v_': 27 k-(Csoz)Z-CQ2
v k-(cso,)* o,

=27.

CraenoBaTtebHO,

Takum oOpa3zoM, IpHU YBEJIWYEHUHU JABJIEHUS B 3 pa3za CKOPOCTh peakuuu
yBenuuuTcs B 27 pas.

3amava 2. Okucnenue ceppl NPOTEKAET IO YPABHEHUIO
Sty + O20)— SOz-

Kak u3MeHUTCA CKOPOCTh 3TOM pEaKUuW NPHU YBEIUYEHUU PEAKLIUOHHOIO
o0béma B 3 paza?
Pemenue. B ciryyae reTeporeHHbIX peaklyil B ypaBHEHUE 3aKOHA JCUCTBUS

Macc BXOJIST KOHIIEHTPALIMK BELIECTB, HAXOASAIIMXCA B ra30Boi (aze Uil pacTBOPE.
Kunernueckoe ypaBHEHHE JJIsl  T€TEPOT€HHOM peaKIuy 00pa30BaHus OKCHIA CEPbI
710 U3MEHEHUS JaBJICHUS UMEET BU:

v=Kk-co,,

MoCJIe yBeNHMUYeHUH 00bEéMa B 3 pa3a KOHIICHTPAIIMS KUCJIOPO/Ia YMEHBIIIUTCS TAKKe



, 1
B 3 paza: U=k°§°002 :

v_’_l k-Co, 1

CienoBaTeabHO == .
’ v 3 k-Co, 3
Takum 00pa3oM, MpU yBEIUUYCHHH 00bEMa PEaKIIMOHHOTO cocyaa B 3 pasa

CKOPOCTb PEaKLUd YMEHBIIUTCS B 3 paza.

3agaua 3. Bo CKOJIBKO pa3 BO3pACTET CKOPOCTh PEAKIUH, €CIIM TEMIIEpaTypa
yBemmuntcs Ha 40 °C? TemneparypHbiii KO3)(HUIMEHT peakiuu paBeH 2.

Pemenne. CornacHo ypaBHeHuto Bant-T'odda:

t,—t
2 Y
% 1o

N -7

1

PaCC‘-II/ITaeM, BO CKOJIBKO pa3 YBCIHYUTCA CKOPOCTH XUMHYECKOU PCaAKIINH,
IIOACTAaBUB B YPABHCHHUC JAHHBIC U3 YCJIOBUA 3ada4n:

o, 0
22 _9210_2%_1¢,
Uty

Takum 06pazom, mpu MOBbIIEHHH TeMepaTypbl Ha 40 °C CKOPOCTb TaHHOM
pEaKIMy yBEJIUYUTCA B IIECTHAALATH Pas.

Bamaua 4. Peakums npu temmeparype 20 °C mporekaer 3a 45 c.
Temneparypubiii ko3 PuimeHT ckopocTu peakiuu paBeH 3. Kakoe Bpems
noTpebyeTcs st 3aBepieHns 3Toi peakuuu npu 40 °C?

Pemienne. PaccuntaeM BO CKOJNBKO pa3 BO3PAcCTaeT CKOPOCTh PEAKIUU IIPU
YBEJIIMYEHUH TEMIIEPaTypbl, BOCIIONb30BaBIINCh ypaBHeHHEeM Bant-T'odda:

t —t
Ut 2"
2 N 1
2=y 0 |
Utl
40-20
040 _3 10 040 _32_9g
D20 U0

Yem BbIllIE CKOPOCTh pEAKIMH, TeM 3a 0oJiee KOPOTKUM MPOMEKYTOK
BpEMEHH OHa MPOTEKAaeT, TO €CTh BpPeMs MPOTEKaHWUs peakiuu (7) oOpaTHO



IIPOTIOPITUOHAIILHO €€ CKOPOCTH (D).

Yo _ Tty
Uy Tty
Uon-T 1
720 *20
Orcrona 740_ > : Ta0 =—-45=5,
40 9

ITpu 40 °C peakmust 3aKOHYUTCS 32 5 C.

3agauya 5. Hanummure BbIpa)KEHUS JJIsi KOHCTAHT PABHOBECHS CIIEIYIOIIUX
peaKuunii:

2C0O,) + Oy S 2C0O;,),
Ca(OH) 4y + CO5) S CaCOs4q) + HyO .
Ot kaKkux (akTOPOB 3aBUCHT KOHCTAHTa PABHOBECHS?
Pemenne. Peaxiua 2CO) + O, S 2C0,,) romoreHHas. Beipakenue

JJIs1 KOHCTAHTBI paBHOBECHUA UMCCT BU/:

[C'Oz ]2

‘—

PCEIKL[I/IH Ca(Ol‘l)g(Kp) + COQ(Z) - CCZCOg(Kp) + HQO(Q,C) reTeporcHHasd,
IMOOTOMY B BBIPAKCHHUC IJII KOHCTAHTBI PABHOBCCHA BXOIAT KOHICHTpALUU
BCIICCTB, HAXOAAIINXCA B XHUIKOM HIIN r83006pa3HOM arperaTHoOM COCTOSHHUMU.
BI)Ipa)KeHI/Ie KOHCTAHTBI PaBHOBCCHA UMCCT BU/I:

[HzO]

= [COz]

Koncranta paBHOBeCHS 3aBUCUT OT NPUPOJABI PEAarupyrolIMX BEIIECTB M
TEMIIEPATYpPhl, HO HE 3aBUCUT OT KOHIIEHTPAIIMU BEIIECTB U JABJICHUS.

3amaua 6. B cucteMe yCTaHOBWJIOCH PAaBHOBECHE:
2HI,., S Hyp+ 1y, AH®>0.

Kak Hago u3MeHUTh TeMnepaTypy, JaBJICHHE U KOHIIEHTPALUIO PEArcHTOB,
YTOOBI CMECTUTH PABHOBECHE B CTOPOHY TE€UECHHS MPAMON peakuuu?



Pemenne.

1. Tpsimas peakius sumorepmmueckas (AH® > 0). CormacHo mpuHIHITY
Jle IllaTense npy yBEeNMYEHUM BHEIIHEN TEMIIEPATypbl PABHOBECUE CMEIIACTCS B
CTOPOHY JHAOTEPMHUUYECKOTO Ipolecca (MAYLUIEro € MOIVIOIIEHUEM TEIIOTHI).
CrnenoBarenbHO, JUIsl CMEUICHUS pPAaBHOBECUs BIPABO TEMIEPATYpy HAJO
YBEIUYHTb.

2. B peakuun u3 asyx moisiet HI monydaercs nmo ognomy Mmoo Hyu Iy, T.e,
BCETrO JIBa MOJIS, IOATOMY M3MCHCHHE JIaBJICHUS HE OYJET OKa3bIBaTh BIUSHUC Ha
CMEIIICHUE PAaBHOBECHS CUCTCMBI.

3. CMelleHHe paBHOBECHS BIPABO MOXKHO JOCTHYbL YBEIMYCHUEM
KoHneHTparuu HIl wunu ynanenuem w3 cuctembl Hp, u |, 9TO0 mpuBeneTr K
YBEITMYCHHUIO CKOPOCTH TIPSIMOM peaKIThu.

Tema 5. CTtpoenne atoma. XumMn4eckas CBs3b

3agaya 1. CocraBbTe »5JEKTPOHHBIE (POPMYJIBI ATOMOB 3JIEMEHTOB C
nopsakoBeiM HomepoM 20 u 35, u300pa3uTe pacrpeiesieHHe HIIEKTPOHOB B
KBAaHTOBBIX s4eiKaxX. ONpeneNnTe MOJOKEHUE DJIEMEHTOB B IEPUOAUYECKOU
CHUCTEME, CBSI3aB €r0 CO 3HAYECHHEM COOTBETCTBYIOIIMX KBAHTOBBIX YHCEN U
KOJIMYECTBOM BAJICHTHBIX AJIEKTPOHOB. OIpenesnTe BAJICHTHOCTH 3JIEMEHTOB B
HOpPMaJIbHOM U BO30YKJIE€HHOM COCTOSIHUSX.

Kakue cBoiicTBa IMPOABJIAIOT ATOMBI 3THUX 3JICMCHTOB (BOCCTaHOBI/ITeHBHble
500041 OKHCHHTGHBHBIC), JJIA KaKOI'0O U3 HUX BBIIIC BHCKTpOOTpI/II_[aTeJ'IBHOCTI)?

Pemienne. Ilo tabmune .M. MeHneneeBa HaXOOUM CHUMBOJIBI 3JIEMEHTOB,
3alMChIBA€M HUX, BHU3Y CJIEBA OT CUMBOJIa CTaBUM IOPSJAKOBBIM HOMEp, KOTOPBIN
yKa3bIBaEeT 3apsiJl A/ipa aToMa U KOJMYECTBO 3JIEKTPOHOB B aTOME.

Jlanee 3anmuchIBacM 3IIEKTPOHHYIO (hOPMYITy aTOMa, PacpeIesis JIEKTPOHBI
[0 YpPOBHSM U MOAYPOBHSIM, PYKOBOJCTBYSACH NPUHLHUIAMH HSHEPrEeTUUECKON
BeITOMHOCTH W [laynm. DHepreTMdeckuil ypoBeHb oOO3HawaeTrcs uudpoit u
COBIAQJa€T CO 3HAYEHHUEM TIJABHOIO KBAaHTOBOTO 4YHCJIa N; TOAYPOBEHb
obo3Hauaercs OykBamm S, P, d, f, KOTOpble COOTBETCTBYIOT OpPOHMTAILHBIM
KBaHTOBBIM 4YHuClIaM |, CBepxy cmpaBa HajJ KOTOPBIMH 3aIlMCBIBACTCSA YHCIIO
AJIIEKTPOHOB, PACTIONIOKEHHBIX Ha HUX (HA S-OpOUTAIM — MAaKCUMAJIBHO J[Ba, HA TPEX
HKBUBAJICHTHBIX P-OpOUTAISX — MAaKCUMAJIbHO IIECTh, HA TSTH SKBUBAJICHTHBIX
d-opOuTaNIX — MAKCUMAJIBHO JAECATH).

0Ca 15°25%2p°3s%3p°4s2,




MakcuManbHOE 3HAaYE€HHE TJIaBHOI'0 KBAaHTOBOT'O YHCJIA, T.€. KOJIHYECTBO
3aMOJIHSEMBIX YHEPTETUUECKUX YpPOBHEH, COBMAJaeT C HOMEpPOM Iepuoja, B
KOTOPOM HaXOJUTCS JaHHBIN JEMEHT: Npax = 4, mepuon 4.

HOMep I'pYyIIIbI JAHHOTI'O 2JICMCHTA ”, T.C. OH COBIIaAacT C KOJINYCCTBOM
BAJICHTHBIX JJICKTPOHOB. KaJIBHI/Iﬁ OTHOCHUTCS K DJIEMEHTAM S-CEMEMCTBA U
COOTBCTCTBCHHO HaXOIHUTCA B rJIaBHOM IMOATPYVIIIIC.

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

s p d f
4111

N I U e A A

P2 1 U e A A

111)

B HOpMambHOM COCTOSHHM y aTOMa KaJbIUs HET HECIapeHHBIX
AJEKTPOHOB, IMO3TOMY €ro BaJeHTHOCTh OylaeT paBHa Hymwo. llpu
BO30YXKJE€HUHU aToMa, T.€. COOOIEHUN €My HEKOTOPOU dHEPTUHU, FIECKTPOHBI
MOCJIEHEr0 JHEPreTUYECKOT0 YPOBHS pacnapuBarTCsI, M Yy KalbLHs
NOSIBJISIETCS Ba CBOOOIHBIX 3JIEKTPOHA: OJUH B COCTOSIHUM 4S, npyroii — 4p, a
BMECTE C 3TUM BaJCHTHBIE BO3MOXHOCTHU KAJbLUs YBEJIUYUBAIOTCS C HYJIS 10
JBYX.

Kanbuuii — munuunolii memann, KOTOpbIM IpU OTJa4e JBYX AJIECKTPOHOB
C TOCJIEHETO JHEPreTUUYECKOr0 YPOBHSA MPEBPAIIAETCs B HMOH — Ca**,
o0NaaroNii  YCTOWYMBBIM DJIEKTPOHHBIM CTPOSHUEM MPEAIIESCTBYIOMIETO EMYy
WHEPTHOTO ra3a aproHa ¢ BOCbMUAJICKTPOHHON BHEITHEH 000710YKOM.

PaccmoTpumM B TakoMm ke MOpSAKE DJIEMEHT, CTOSIIMN B TaONHUIE MO
HOMepoM 35. D10 Opom:

sBr  15°2s%2p®3s°3p°4s3d'%4p°.

[To dopmysie MOKHO BHIETh, YTO 3TO 3JeMEHT 4-ro nepuoaa (Nmax= 4), VII
rpymmel  (Ha HOCJACAHEM DJHEPreTHYEeCKOM YPOBHE CEMb D3JIEKTPOHOB),

p-ceMeNCTBA IJIaBHOM MOATPYIIEI.

DnekTpoHHO-TpaduIecKoe n300paxxeHue aroma Opoma OyIeT UMETh BUI:



s p d f
411l
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11l _

B HOpManbHOM COCTOSSHUM y OpomMa OJIMH HECHapeHHBIM 3JEKTPOH,
MO3TOMY €r0 BaJleHTHOCTh OyAeT paBHa 1. [Ipu noriomeHn sHEPTrUU cCHavala
pacmapuBarTCSI P-3JEKTPOHBI, a 3aTeM S-2JIEKTPOHBI Ha CBOOOJHBIC
d-opOuTanu 3TOrO )€ IHEPreTHUCCKOr0 YPOBHSI U y OpoMa 00pa3yroTcs TpH,
MSTh, CEMb OJIMHOYHBIX, paclapeHHbIX 3JECKTPOHOB, U COOTBETCTBEHHO OH
MO3KET MPOSABIIATH BAJICHTHOCTh B BO30yxkaeHHOM cocTosinuu I, V, VII.

bpoM — munuunviy Hememann, €ro aTOM ropasao Jer4e IpUHUMAET OJJUH
3JEKTPOH, MpEeBpallaeTcs B OTPULIATENIBHO 3apsKeHHBIM HOH Br ¢
KOH(Urypanueu 31eKTpOHOB OJIMKANUIIEro MHEPTHOTO raza Kr, yeM OTJaeT ceMb
AJIEKTPOHOB, MpPEBpallasiCh B Br’ ¢ KoHurypanueit Ar. bpom o6namaet
3HAYUTEIBHO 00Jiee BHICOKOU AIEKTPOOTPULIATEbHOCTHIO, YEM KaJIbIUH.

Tema 6. PacTBOpBI 2JIEKTPOJIMTOB

3apaua 1. CocTaBbTe MOJEKYJSIPHBIE 1 MOHHO-MOJIEKYJISIPHbIE YpaBHEHUS
peakiuii B3aumoaeiicTeus Mexay pactBopamu BaCl, u Na,SOy4, Na,CO3z u HySOy,
CH3COONa u HCI, Fe(OH); u HNO:s.
[Tpu cocTaBiIeHUN HOHHO-MOJIEKYJISIPHBIX YPaBHEHUHN 3TH COSIUHEHUS 3aITMCHIBAIOT
B MOJICKYJIIPHOH (hopMe, CUITbHBIE PACTBOPUMBIC JIEKTPOJIUTHI — B BUJI€ HOHOB.

Jlng peakunm:

BaCl, + Na,SO, —BaSO,] + 2NaCl (monekynspHOe ypaBHEHHE),

P P H P

CUNIbH.ON1.  CUTIbH.IL. CUTIbH.IIL. CUTTLH.IIL.

Ba’" + 2Cl~+ 2Na* + SO,”~ — BaSO,| + 2Na* + 2CI~ (momHoe HOHHO-
MOJIEKYJISIPHOE YpaBHEHUE),

Ba’" + SO, — BaSO,| (COKpALIEeHHOE HOHHO-MOJIEKYIISIPHOE YPABHEHIE).

Peakiusi BO3MOXKHA, TaK KaKk OHa CONPOBOXAAETCS 00pa30BaHHEM
TpYJAHOpACTBOPUMOTO coenunenust BaSO,.

Na,CO3; + H,SO, — Na,SO, + H,0O + COZT

p p p ciab.an.  eas
CUTTbH.IIL. CUNIbH.OTI.  CUNILH.I].

2Na* + COz% =+ 2H" + SO~ — 2Na* + SO,*~+ H,0 + CO,1



2-
2H" + CO;""— H,O + COZT
Peak1us IpoTeKaeT, TaK KaKk CONPOBOKAAETCA 00pa30BaHUEM 2a3000DA3HO20

coeounenuss CO, u craboeo snexmponuma H,0 .
CH3;COONa + HCI — CH3;COOH + NacCl,

P P p p
CUNbH.ON.  CUNbH.IL.  C1a0.9].  CUNbH.IIL.

CH;COO™+ Na" + H" + CI"— CH3;COOH + Na™ + CI;

CH;COO™+ H* — CH3;COOH.

B pesynbrate 310i1 peakuuu odpazyercs ciadbrit anexrpoaut CH;COOH.

Fe(OH)g + 3HNO; S FG(NOg)g + 3H,0

H p p cnab.on.

Cna6.971. CUNbH.IN. CUTbH.IIL.

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

Fe(OH);+ 3H" S Fe** + 3H,0.

Peakiust oOpaTuma, Tak Kak Cpeid UCXOJHBIX BEIIECTB U CPEU MPOAYKTOB
pEeaKIMK €CTh CIIA0bIE AIEKTPOIIUTHI.

3agaua 2. Boeruucnure pH pacTBopa THUAPOKCHIA KajbllUs C MOJISPHOM
koHuentparmeit 0,005 monb/n, cuntas nuccouuanuto Ca(OH), nOTHON.

Pemenne. pH = — Ig [H']. Tugpokcua Kamplips NpH AUCCOLHUAIUH
oOpasyer HOHBI Kaiblus u rugpokcua-monel. Ca(OH), S Ca”™ + 20H-
Konuenrpamusa wmonoB OH cBs3aHa € KOHIIEHTpPAlMEd HWOHOB H® wouHBIM
npomssegennem Bogsr: [H] - [OH] = 107™*. Orcroma [H*] = 107/ [OH].

W3 ypaBHEHUS TUCCOIMAITUN  CIIETYET, YTO

[OHT =2 [Ca(OH)z] =2 - 0,005 = 0,01 Moms/x.
[H]=107/0,01 =10 ** moms/; pH =—1g 107% = 12.

Tema 10. JjiekTpoaAHbIE NOTEHIHMAJIBI M TAJIbBAHUYECKHE IJIEMEHTBI

3agaya. ['agbBaHUYECKHUM AJIEMEHT COCTOMT U3 XPOMOBOIO M OJIOBSHHOTO
AJIEKTPOJIOB B pacTBOpax HX HUTpaToB. COCTaBbTE CXEMYy TajJbBaHUYECKOIO
AJIEMEHTAa, HAIUIIWUTE YPaBHEHMS DJIEKTPOJHBIX IMPOIECCOB U TOKOOOpazyrouien

c

C..3
peaxiyy. Beraucinre DJIC: a) mpu cTaHAAPTHBIX yclaoBuax ( Cr ' = “sn®" - q

c c
MOJTB/1T); 6) TPH KOHIIGHTpAusax Cr°' = ~Sn** =001 MOMB/T.

Pemenue. [Ipu cxeMaTnueckoi 3aucu railbBAHMYECKOTO JJIEMEHTA TPAHULIA
pazziena Mexay METalIOM M PacTBOPOM 0003HAYaeTCss BEPTUKAJIBHOW UYEpTOMH,
IpaHuILla MEXIYy PAacTBOPAMH JJIEKTPOJUTOB — JIBOMHOM BEPTUKAIBHOW YEPTOM.
AHOJI 3aTUCBIBAETCS CJIEBA.

CpaBHUM  CTaHJApPTHBIE  DJICKTPOJAHBIC  MOTEHIHAIbl  METaJJIOB:

3+ 0 2+ 0 o
cr¥tfer® = _ 0,74 B, S0 fsn® = _ 0,14 B. Xpom, kak 6ojice aKkTHBHBINA METaJLI,



ABIISETCS aHOJIOM, @ OJIOBO — KATO/IOM.
3anuiieM cXeMy rajabBaHUYECKOTrO DIEMEHTA:
() Cr | Cr(NOg)s || SN(NOs), | Sn (+)

I (-)Cr|Cr || Sn®" | sn (+);
AIIEKTPO/IHBIE MPOIIECCHI:
anonusiii:  Cr°— 3¢ — Cr’*  (mporiecc okuciIeHms), X2
katogHeii: SN°" + 2¢” — Sn®  (mporecc BOCCTAHOBICHHS); x 3

ypaBHEHHE TOKOOOpa3yroen peakiuu:
2Cr°+3Sn** — 2Cr®" +3sn°.
Boruucnum snekrpoasmxkyuryto cuity (3C):
a) cragmaptHyro DJIC &£ ° to ects DJC snemeHTa IIPU CTaHIAPTHBIX
YCJIOBUSIX, KOT/Ia KOHIICHTPAIlMM MOHOB METajlsIa paBHbI | MOJIB/JI, paccuuTaeM Mo

YPaBHEHUIO:
0

E E
0 2+ 0 3+ 0
£ = Eokamoda _EOaHOOa = sn /Sn - cr /Cr
0_
€= _0,14— (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIIMYHBIX OT CTAaHJAAPTHBIX CHadajJa pacCuUuTacm IIO
YPaBHCHUIO HepHCTa OTACIBbHBIC DJICKTPOAHBIC ITIOTCHIMAJIBI MCTAJIJIOB!

0,059I c
ESnZ“L/SnO - ESnZJr/Sn0 + 2 J sn?* ,
E. 2:
sn?*/sn® = _ 0 14 + —0’0259 1g10°=-0,14 + @' (-2) =-0,20 B;
. 0,059I c
ECr3+/Cr0 _ ECr3’+/CrO + 3 ] C”3+’
E. 3.
or*/er’ = 0,74 + 0’%59 lgl02= 0,74 + 0’259 (2)=-0,78B;

a 3ateM no (opmyne BbiuucauM IJ[C, yuuTbhIBas, 4TO OJOBO OCTalOCh
KaTOZOM, & IUHK — aHOJOM:

E E
£ = sn2+/sn® _ Cr3+/CrO’+

£ =-0,20-(-0,78)=0,58 B.

7.2.3 IlpumepHbIii epeYeHb 3aJaHN 1J1s1 peleHus NPUKJIATHBIX 32124

Tema 12. Koppo3us u 3a1uura MeTaNINYeCKUX KOHCTPYKIMH

3agaua 2. M3genue u3 xesne3a ¢ IPUMECHIO HUKEIS HaXOAUTCS BO BIAYKHOU
cpene, CoAepIKaILEH YIIEeKUCIbIN ra3. YKaxure, [0 KAKOMY MEXaHU3MY IIPOTEKaeT
KOPPO3MOHHBIN IIPOLIECC, U HAITMIIUTE €r0 YPAaBHEHUS.

Pemenue. YTIeKucibIii Ta3 B3aUMOJICHCTBYET ¢ BOJIOM U 00pa3yer cialdyto



yrompHyto kucnory CO, + H,O S H;CO; xoTopas IUCCOIMHPYET II0
ypaBHenuto H,CO; S H' + HCO; . Takum o0pa3oMm, pacTBOp, B KOTOPOM
HAXOJUTCS u3zenue, OyAeT MPOBOJUTH IIEKTPUUECKUN TOK, U OKUCIIUTENIEM B HEM
apasiorcs  katmonel H'.  Kopposus, clenoBaTeNbHO, MPOTEKAeT 110
IEKTPOXUMUYECKOMY MEXAHHU3MY.

3anuieM cXeMy BO3HUKILETO KOPPO3UOHHOTO 3JIEMEHTA!

Fe|H™,HCO; |Ni.

Keneso Fe 6oxee axtuHbIi MeTaimt ( E° =

Fe2+/Fe0
~0,25B).

— 0,44 B) uem HUKEIb, OHO

- 0 _
aBIsieTCs aHoAoM, a NI — kaTozom E -
7IOM, A ( Ni2+/Ni0

Cxema 3J1eKTpOXUMHAYECKON KOPPO3UH Kele3a ¢ IPUMEChIO HUKEIS B BOJE,
CoJIepKalllel YIIIEKUCIIBIM Ta3, IPEICTABICHA HA CXEME.

H* HCO5 \ \
\\ I:pf+ /f Ee?t  Ee?t Y
e e € -

® Fe

Cxema 3IeKTPOXUMUYECKON KOPPO3UU KeJe3a B KUCIION Cpeie

Ha mnoBepxHocTH >kene3a  (aHOJA) MPOMCXOIUT MPOLECC OKUCIICHHUS.
YpasreHue anogHoro mponecca (anox Fe¥):  Fe’ — Fe?™ + 2¢~,

YKereso B Brze HOHOB Fe*" mepexoauT B pacTBOP, a HIEKTPOHBI EPETEKAIOT
Ha HUKeNb. [[OBEpXHOCTh HUKEIS 3apsiKaeTcsl OTPULIATENILHO, K HEM M3 pacTBOpa
MOAXOSIT KATUOHBI BOAOPO/1a, TPUHUMAIOT JIEKTPOHBI M BOCCTAHABIMBAIOTCS.

VpaBHeHue katogHoro mpouecca (katox Ni°): 2H + 2e™— H,.

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.5 IlpumepHbIii epeYyeHb 3aJaHN /151 pelleHus] NPUKJIAIHBIX 32124

Cmpoenue eeuyecmea u peakyuoHHas cROCOOHOCMb 6euyecme

OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCIUHEHUI: OKCHUAbl (KUCIOTHBIE,
OCHOBHBIC, aM(OTepHbIC), THAPOKCUILI (KUCIOTHI, OCHOBaHWs, amM(pOTEPHBIC
TUAPOKCUIBI), CcOoNu. [IpuHUIMI KHUCIOTHO-OCHOBHOTO B3aumojeicTBud. Conu
KHUCJIbIE, CPEHUE, OCHOBHBIE.



OOume KBaHTOBO-MEXAHMUYECKUE TMPEJICTABICHUSI O CTPOEHUE aToMa:
BOJTHOBAsI IIPUPOJIa MUKPOYACTHUIL U AJIEKTPOHOB, AJIEKTPOHHBIE 00JIaKa, aTOMHbBIC
opbutanu, sapo aroma. YpaHeHnue Illpenunrepa. KBaHTOBBIE 4YHMClIa Kak
XapaKTePUCTUKA COCTOSHUSI DJICKTPOHOB B aToMe: TIJIaBHOE, OpOWUTaIbHOE,
MarHuTHOE, CIUMHOBOE. Tumbl atroMHbIX opOuTaneil. IIpuHIUIBI pacnpeneacHue
AJIEKTPOHOB B aTome. [locrmemoBaTenhbHOCTD 3aIllOTHEHHS aTOMHBIX OpOWTajcii B
coorBeTcTBUM ¢ uXx dHepruen. lIpaBuno Kneuxosckoro. Ilpuamun Ilaymn u
npaBuio ['yHaa. DiIeKTpoHHBIE KOH(DUTYypalii aTOMOB ¥ HOHOB.

[Tepuomnueckuii 3akon .M. MenneneeBa. [lepuonnueckas cucrema JI.1.
MeHneneeBa Kak €CTECTBEHHas Kiaccupukanus deMeHToB. CTpyKTypa
MEPUOJIMYECKON CHUCTEMBI: TIEPUOJ, psad, Tpynna u noAarpynna. IlepuoguyHocTb
M3MEHEHNE CBOMCTB B3JIEMEHTOB B IMpEAENaxX IMEPHUOJIOB U TJIABHBIX IMOATPYIII.
OHeprusi HWOHM3ALMHU, CPOACTBO K DIIEKTPOHY, JJIEKTPOOTPULIATEIBLHOCTD.
M3MeHeHne KHCJIOTHO-OCHOBHBIX M OKHCIUTEILHO-BOCCTAHOBUTEILHBIX CBOMCTB
COCINHEHNMH.

Mexanu3sm  oOpa3oBaHUsS  KOBAJCHTHOM  CBS3H. OOMEHHBIH W
JIOHOPHO-AKIENITOPHBIM MeXaHU3M OoOpa3oBaHUs KoBajeHTHOH cBsi3u. CBoMCTBa
KOBAJICHTHOM CBsi3u. CUIrMa- W MNHU-CBS3U, HANPaBICHHOCTb U DHEPIUSl CBS3H.
['mObpunuszanus aToOMHBIX OpOUTaNeld, TEOMETpPUYECKas CTPYKTypa MOJEKYII.
KoBaneHntHas cBsA3p nossspHas W HenosisipHas. [lomsgpHocTs Momnekyn. HMonHad
CBs13b. CTPOEHME COEAMHEHUN C MOHHBIM THUIIOM CBSI3U. Ball€HTHOCTH 3JIEMEHTOB B
HOPMAaJIbHOM U BO30YKJICHHOM COCTOSIHUSIX: CTEIIEHb OKUCJICHUS U 3apsi]] aTOMOB B
coequHeHUAX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE Mporecchl. OKHUCIUTENH,
BOCCTAHOBUTEIIH. Crenenn OKHCJICHMUS. Onpenenenue
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIILHOW POJIM COCIUHECHUSA [0 CTEICHU OKHCIICHUS
atomMoB. PacctaHoBka KO3(h(OHUIIMEHTOB B OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX
peaKIUsIX METOJ0M JIEKTPOHHOrO OanaHca.

Xumuueckas mepmoouHaAMUKa U Xumuueckas KuHemuKa

OCHOBHBIE TEPMOJAMHAMUYECKUE TIOHSATUSA: CHUCTEMA, TOMOTCHHasi W
reTepOreHHAsl CUCTEMA, M30JUPOBAHHAS 3aKpbITasi CUCTEMA, CUCTEMa OTKPBITas,
napameTpbl COCTOSIHUS CHUCTEMBI, TepMoAMHamMudeckue (GyHKuuu. BHyTpeHHss
SHEPIrusl W DHTAIBNUA. TemaoBoil 3(PdeKT peaknun. DHAOTCPMHYECCKHE H
9K30TepMHUYECKHE MpOolecChl. 3aKOH I'ecca U CileACTBUS, BBITEKAIOIIME U3 HErO.
CranmapTHas SHTAJIBNHUS OOpa3OBaHUs CJIOKHOTO BeEIIECTBA. TE€pPMOXHMHUYECKHE
ypaBHEHUS. DHTPONUS U U300apHO-U30TePMUUECKUI ToTeHIIMall. HanmpaBieHHOCTh
XUMHUecKux mpoiieccos. |, Il Hayana TepmoaunamMuku.

Xumuyeckass KUHETHKAa. CKOpPOCTh XUMHYECKHX pPeakluil. OHeprus
akTHUBallUM. YpaBHEHUE AppeHuyca. 3aBUCUMOCTb CKOPOCTH pEakUHH OT
KOHIICHTPAIIMM PEarupyrolnx BEHIECTB W JaBJICHUS. 3aKOH JEHCTBUS Macc.



Kunernueckue ypaBHeHnsa. KoOHCTaHTa CKOPOCTH pEaKLUU.

BiusitHue Temmeparypbl Ha CKOPOCTh XUMHYECKOM peakUuu, TPaBUIIO
Bant-I'odda, remneparypubliit ko3 duninent. BiusiHue katanuzatopa Ha CKOPOCTb
peakuuu. CyIIHOCTh KaTaau3a.

[Tporieccel  oOpatuMble U HeoOpaTHMble. XUMHUYECKOE pPaBHOBECHE.
Koncranta xwmmuueckoro pasHoBecus. [lpuamun Jle-lllarense. Brusnue
TEMIIEPATYpPbl, KOHLEHTPALlMM, HOABJICHUS M KaTaln3aTopa  Ha CMEIICHHE
PaBHOBECHSL.

Pacmeoput. /lucnepcuvie cucmemul

OO6mast xapakTepucTuka pacTBOpoB. CrocoObl BhIpAXKEHUSI KOHLEHTpAIUU
pactBOopoB. MouisipHasi, MOJISTIbHAST KOHIIEHTpalus, MOJISIpHAs, MaccoBas JIOJ,
MOJIIpHAsl KOHLIEHTpalXs SKBUBAJIICHTOB. [[aBieHune mapa pacTBopoB. 3akoH Payiis
JUIl pacTBOPOB HEANEKTPONUTOB. [lOHMKEHHME TeMmmeparypel 3aMep3aHus H
MOBBIIICHUE TEMIEPATYpbl KUIIEHUS pacTBOpoB. Kpuockomnus, 30ymmockonus.
OcMmoc, ocMoTryeckoe JaBiienue. 3akoH Bant-I'odda.

Teopus 3IEKTPOJUTUYECKON AMCCOUMALNNA AppeHuyca. OIJIEKTPOJIMTHI
clibHble U ciadble. CTENeHb U KOHCTAHTHI JUCCOLMALMU. DIEKTPOIUTUYECKAS
JUCCOLMAIUSl CHIIBHBIX U CJIa0BIX 3JIEKTPOJUTOB: KHUCIIOT, OCHOBAaHUH, COJIEH B
Bojsie. Crynenuartas auccounanus. IOHHbIE peakiuu. Y CI0BUSI TEUCHUS PEaKIuiu
oOMEHa B pacTBOpax AJIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs IUCCOLMALUS BOJBI.
HNonnoe mnpoussenenue Boanl (Kw). Bomoponsbeiii mokaszatens pH kak Mepa
KHCIIOTHOCTH U wenoyHocTH cpeasl. pH kucnor u ocHoBanuid. Ilonstue 00
nHaukaropax. OKkpacka MHAMKATOPOB B pa3IMuHbIX cpenax. I'maponns conei. Conn
TUAPOIU3YIOIIMECS 110 AaHWOHY, II0 KAaTHOHY, HETUAPOIU3YIOIIMUECH COJIM.
N3menenue pH cpenpl npu ruaponuse. BrusHue BHENTHUX (aKTOPOB Ha CTENEHb
NOJIHOTHI rujponu3a. bydepHbie cuctemsl.

[loBepxHOCTHBIE siBIEHUS M aacopOums. JlucrnepcHble CHUCTEMBI, UX
knaccudukanusa. Komiongnsie cucteMsl. Y CTOWYUBOCTD AUCHEPCHBIX CUCTEM.

InekmpoxumuuecKue cucmemol

DONEeKTpONHBIA NOTEHIHMAJ, MEXaHU3M €ro BO3HUKHOBEHHA. YPABHEHHUE
HepHcTta. DneKTpoXUMUYECKH psii HANPSDKEHUN METAIIIOB. THUIIBI JIEKTPOJIOB.

['anpBannueckne 2yeMeHTBHl. M3MepeHue  AIEeKTPOABMKYILEW  CHJIBL.
[lonspuzanusas u nepeHanpspkeHue. XUMHUYECKHE MCTOYHMKH TOKA: IEPBUYHBIC
raJIbBAHUYECKUE 3JIEMEHTHI, aKKyMYJISTOPBI, TOIUIUBHBIE DJIEMEHTHI.

Koppo3usi MeramioB. Buabl koppo3un. MexaHU3M 3JIEKTPOXUMHYECKOU
KOppO3uH. 3aliuTa METAJUIOB OT KOPPO3UHU. MeTalInuecKre MOKPhITHS.

Ionumepol u onuzomeput

[lonsitue o noaumepax u oaucomepax. OpraHu4eCKUEe M HEOPraHUYECKUE
noaMMepsl. MeToasl MoJy4eHus OJUMEPOB: MTOJIMMEPU3aLus, MOJUKOHICHC AL



XUMHUYECKOE CTPOCHUE U CBOMCTBA NMOJIUMEPOB. JleCTpyKIHs TOIMMEPOB.

buononumepsl: nosiMcaxapubl, NOJTUU30MPEHBI, OCIIKU.

Memoobt xumuueckozo ucciedo08anus 6euiecme

Xumuueckass UACHTU(PUKALMS BEHIeCTB. AHAIUTHYECKUN curHai. OCHOBBI
KaueCTBEHHOIO0 M KOJIMYECTBEHHOI'0 aHain3a. KauecTBEHHbIE peaklMi Ha HOHBI.
XuMmudeckue, PU3NKo-XUMUYEeCKUe U (pU3nuecKkre MeTo bl aHaIn3a.

7.2.6. MeToguka BBbICTABJEHMS  OLEHKH TIPH  TNPOBeAeHUH
NPOMEKYTOUYHOM aTTecTAlMN

JIis CTYyIEeHTOB OYHOTO OOYYEHHsS DJK3aMeH NpPOBOJAUTCS MO Ouieram,
KOKIBIM W3 KOTOPBIX CONEPKUT 2 TEOPETHUECKHX BOMpPOCAa M3 Pa3HBIX TEM
u3ydyeHHoro Marepuana u 1 3amauu. [lpu mpaBUIBHOM peUICHUU 3aJaud WU
MpaBUJIBHBIX OTBETaX Ha 2 TEOPETUYECKUX BOIMPOCA, CTYACHTY CTaBUTCS OIICHKA
«yZIOBJIETBOPUTENIbHO». ECIU CTyA€HT NpaBUIBHO pEIINi 3aJady M MpaBUIbHO
OTBETUJI Ha OJIUH U3 TEOPETHUUYECKUX BOIIPOCOB, EMY CTaBUTCS OLIEHKA «XOPOILIO).
Ecin cTyneHT npaBWIbHO pemMi 3ajJady M IpaBWJIbHO OTBETWI Ha JBa
TEOPETUYECKHUX BOMPOCA, EMY CTABUTCS OIICHKA «OTIUYHOY.

"Jlst CTY/ICHTOB 3309HOT0 OOYUCHHS PK3aMEH POBOIUTCS IO TECT-OUIeTaM,
KaXIBIN U3 KOTOPBIX conepkut 10 Bompocos u 3a7ady. Kaxaplii mpaBUIIbHBIN OTBET
Ha BONpPOC B TecTe oreHuBaeTrcs 1 Oammom, 3amada orenuBaerca B 10 Gamos.
MakcumaibHOE KOJTMIeCTBO HaOpaHHBIX OaioB — 20.

1. Ouenka «HeynoBineTBOPUTENbHO» CTaBUTCA B Clydae, €CIU CTYICHT
HaOpas MeHee 6 0asIoB.

2. Onenka «Y JOBJIETBOPUTEIBHO» CTABUTCS B CIIy4ae, €CJIM CTYJIEHT HaOpa
ot 6 1o 10 6amnoB

3. Ouenka «XopoIio» CTaBUTCS B ClIydae, eciiu CTyaeHT Haopain ot 11 mo 15
OaJoB.

4. Ouenka «OTINYHO» CTABUTCS, €CIIU CTYIEHT HaOpai ot 16 no 20 6asos.

7.2.7 TlaciopT OLIEHOYHBIX MATEPHAJIOB

Kon
No 1w/ KonTpomupyemblie pa3aenst (TeMbl) KOHTpOIpye HaumenoBanue
JACITUTUTAHBI MoOH OLICHOYHOT'O CPEJCTBA
KOMIIETCHIINH
1 Ctpoenue BelecTBa U peakiiMoHHas VK-1 TecT, KOHTpOIBHAS
CHOCOOHOCTH BEIECTB pabota, 3amuTa
pedepara
2 OcHoBBI XUMHYECKOH TepMoguHaMuKku 1 | YK-1 Tect, KOHTpOIBbHAS
KHHETHKU paborta, 3amura
71a00paTOPHBIX PadoT
3 PacTtBopsl. [JucnepcHbie cucTEMBI YK-1 Tect, KOHTpOJIBHAS
pabota, 3amuTa
nmabopaTOpHBIX paboT,
3amuTa pedepara
4 DIEKTPOXUMHUYECKHE TTPOIIECCHI VYK-1 Tect, KOHTpOJIBHAS
pabota, 3amuTa
1a00paTOPHBIX padoT




5 [Tonumeps! U OTUTOMEPHI VYK-1 Tect, KOHTpOIBHAS
pabota, 3amuTa

pedepara

6 Xumu4deckasi uIeHTH(PUKALKS BEIIEeCTB YK-1 Tect, KOHTpOIbHAS
pabora, 3amura
1ab0opaTopHBIX paboT

7.3. MeToanueckue MaTepuajbl, oOnpeaeJsOIIMe NPOLEIYPbI
OLICHUBAHMS 3HAHMI, YMEHMIi, HABBIKOB U (WJIM) ONBITA /IeSITeIbHOCTH

TectupoBanue ocyuiecTBisgercs, JUOO0 MPU TMOMOIIM KOMIIBIOTEPHOU
CUCTEMBI TECTUPOBAHUs, JHOO C HMCIOJb30BAHMEM BBIIAHHBIX TECT-3aJIAHHIA Ha
OymaxkuoM Hocutesne. Bpems tectupoBanuss 30 mMuH. 3aTeM OCYIIECTBIIACTCS
IIPOBEpKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCA OLICHKA COIVIACHO METOJIUKH
BBICTABJICHUS OLICHKH NP MPOBEACHUN ITPOMEKYTOUHOMN aTTeCTAIlUU.

Pemenne craHgapTHBIX 3aJad  OCYLIECTBISETCA, JHOO NpPHU MOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHHUSL, TMOO C UCIIOJIb30BAHUEM BbIJJAHHBIX 33124
Ha OymaxkHoM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBISIETCS
IpOBEpKa pelIeHUs 3a7ad 3K3aMEHAaTOPOM M BBICTABISAETCA OLIEHKA, COIJIACHO
METOJIMKH BBICTABJICHUS OLIEHKH MPU IPOBEACHUH IPOMEKYTOUHON aTTeCTallUU.

Pemenue mnpukinagHbIX 3a4ad  OCYIIECTBISETCS, JHUOO TMpPU MOMOUIU
KOMIIBIOTEPHON CUCTEMbI TECTUPOBAHMUSI, TUOO C UCIIOJIb30BAHUEM BBIJAHHBIX 33]1a4
Ha OymakHoM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYLIECTBISIETCS
IpOBEpKa pelICHUs 3a7ad 3K3aMEHAaTOPOM M BBICTABISAETCA OLIEHKA, COIJIACHO
METOJIMKH BBICTABJICHUS OIICHKH MPHU POBEIACHUH MPOMEKYTOYHON aTTeCTaIlUU.

8 YYEBHO METOJINYECKOE U HTH®OPMAIIMOHHOE
OBECIIEYEHME JJUCIHUITJIMHbI
8.1 IlepeueHb y4eOHOIi JHUTEpPaTypbl, HEOOXOAUMOWH IJIsI OCBOEHHA
TUCIHUTITTHHBI
1. KopoBun H.B. O6mast xumus: yueo. 11l CTyI. YIPEKICHUH BBICII. TIPOd.

obpazoBanus / H. B.Koposun. — 13-e u3zn., nepepad. u non. — M. : Uznarensckuii

HeHTp «Axkaaemusi», 2011. — 496 c.

2. I'munaka, Hukomnait JIeornnoBud. OOmas xumus [Tekct] : yue6. mocoodue :
nonyieHo MO CCCP / I'nunka, Hukonait Jleonuaosud ; moxa pea. B. A. Tlonkoga,
A. B. babkoga. - 18-e u3n., nmepepad. u mom. - M. : FOpaiit , 2012

3. Xumus [Tekct] : yuebHOE mocoOue / BopoHexk. roc. apXUTEKTyp.-CTPOHUT.
yH-T ; og obul. pex. I'. I'. KpuBneBoii. - Boponex : [0. u.], 2013

4. Apremenko, A.W. Oprannueckast XuMusi: y4e0. JIJIsi CTPOUT. CIEIl. BY30B /
A.U. ApremeHKo.- 5-¢ u3f., ucnp. — M.: Beiciias mkomna, 2002. — 559 c.

8.2 Ilepeyenr HHGPOPMANMOHHBIX TEXHOJIOTHM, WHCIOJb3YeMbIX HpPH
OCYNIeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca M0 IUCHHUIINHE, BKJINYAas
nepeyeHb  JHMUIEH3MOHHOI0  NPOrPAMMHOI0  ol0ecledeHHsi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceTu «MHTEpHET», COBpEeMEHHBbIX
npogeccnoHaNbLHbIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:




1. Yrenue NeKUUNA OCYIIECTBISETCS C HCHOJb30BAHUEM MPE3CHTALNI B
nporpamme «Microsoft PowerPointy.

2. Jlns  BBIMOJHEHHS JIaOOpPaTOPHBIX palbOT HMCHOJIB3YyeTCs y4eOHBIN
Ja00paTOpHBIN  KOMIUIEKC «XuMus», coBMecTuMblii ¢ [IK u cHaGXeHHBIH
MIPOTPAMMHBIM 00ECTICYCHUEM.

3. Xwumuueckuid katanor. Heopranumyeckas xumus. CallTbl U KHUTH
http://www.ximicat.com

4. Chemnet - odunuanbHOE O>IEKTPOHHOE U3JaHHE XHUMHUYECKOTO
dakynprera MI'Y http://www.chem.msu.ru/rus

5. CnpaBouHo-uH(GOpMAIMOHHBIN caiT o xumuwm http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINUMAS 115
OCYHIECTBJIEHUS OBPASOBATEJIBHOI'O ITPOLECCA
Yuyeono-nabopamopnoe ooopyoosanue

1. YyebHO-12a00paTOPHBIN KOMILIEKC «XUMUSI -ayn. 6421

2. Nonomep H-160 - ayn. 6421
3. Jlabopatopnsrit pH-metp JITTY-01 - ayn. 6421
4. lllkad ¢ BBITSHKHOW BEHTUIISIIUEH - ayn. 6421
5. JlabopaTopHas XMMUYeCKas Mocya - ayn. 6421
6. AKBaJUCTHUILIATOD - aya. 6422

Texnuueckue cpeocmea o0yuenus
1. HoytOyx - oTnen opranu3ainuu u odecreueHus yaeOHOro mpoiecca
MenuanpoeKkTop mporpamm - OT/eNl OpraHu3aIuu U 00ecTieueHns yueOHOTo
npoiiecca.

10. METOOAUYECKHUE YKA3AHUSA OJI51 OBYUYAIOHIUXCS IO
OCBOEHUIO JUCIUAIIJIMHBI (MOY JIs1)

[To muctmmmmHe «XWMHS) YUTAIOTCS JICKIIUW, TIPOBOASATCS JIa0OpaTOpHbBIC
paboTHI.

OcCHOBOW W3YYCHHUSI JUCIUIUIMHBI SBJSIOTCS JIGKIIMH, Ha KOTOPBIX
U3JIaraloTcs HauOoJee CyIIECTBEHHbBIE U TPYAHBIE BOIPOCHI, & TAKXKE BOMPOCHI, HE
HaIleIIINe OTPAKEHUS B Y4eOHOU TUTEpaType.

JlabopaTopHbie pabOTHI BBHITIOJHSAIOTCS Ha JTaOOPATOPHOM OOOPYIOBAHHH B
COOTBETCTBHUH C METOJMKAMH, MPUBEJECHHBIMHU B YKA3aHHIX K BBIMIOJTHEHUIO PabOT.

Buy yueOHbIX 3aHATHI JlesTenbHOCTh CTyIEHTA

Jlexums Hanucanne koHCIEKTa JIEKIMI: KpaTKO, CXEMaTU4HO,
MoCJeI0BaTeNbHO (PUKCUPOBATh OCHOBHBIE MOJIOXKEHUS,
BBIBOJIBI, (POPMYIMPOBKH, 000OIIEHUS; [OMEYaTh
BAYKHBIE MBICIIH, BBIIEIATH KIFOUYEBBIE CJI0BA, TEPMHUHBI.
[IpoBepka  TEpMHUHOB, TOHATHA C  TOMOIIBIO
SHIUKJIONENH, CJIOBapei, CIIPABOYHHUKOB c
BBITIMCHIBAHUEM TOJIKOBAaHUU B TeTpaas. OO03HaueHME
BOIIPOCOB, TEPMHUHOB, MAaTE€pHala, KOTOPHIE BHI3BIBAIOT



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

TPYAHOCTH, TIOUCK OTBETOB B  PEKOMEHIyeMOM
autepatype. Ecim  camocrosTenbHO HE  yaaercs
pazobpaTbcs B Matepuare, HEO0X0IUMO
cOopMyIHpOBaTH BONPOC U 33JaTh MPETOAABATENIO HA
JIEKLMU WINA HA IPAKTUYECKOM 3aHSITHH.

JIaboparopHast pabota

JlaboparopHbie  pabOTBl  TO3BOJIAIOT  HAYYUTHCS
NPUMEHSATh TEOPETUYECKUE 3HAHUS, IOJYYCHHBIC Ha
JCKIMU TPU PEIICHUM KOHKPETHBIX 3amad. UToObl
HauboJIee palMOHAIBHO M TOJHO HCIOJIBb30BaTh BCE
BO3MOKHOCTH JIA0OPATOPHBIX JJIsi MOJATOTOBKH K HHUM
HEOOXOMMO:  CIIeyeT  pa3o0paTh  JICKIHIO  TI0
COOTBETCTBYIOLICH TEMeE, 03HAKOMUTCSI c
COOTBETCTBYIOIIMM DPa3[eiioM ydeOHHKaA, MpopadboTaTh
JOIIOJIHUTENBHYIO JINTEPATYPY U HMCTOUYHHUKH, PELIUTH
3aJ1a4¥ U BBITIOJIHUTD JAPYTHUE MUChMEHHbBIC 3aJaHHUs.

CamocrosrenbHas pabora

CaMocTtosiTennbHasi paboTa CTYIEHTOB CIOCOOCTBYET
rI1y0OKOMY YCBOCHHS Y4€OHOTO MaTepralia u pa3BUTHIO
HaBBIKOB caMmoo0pazoBanus. CamocrosaTenbHas padoTa
MIpeIoiaraeT CiaeIyrolIie COCTaBISIONIUE:

- pabora ¢ TeKcTamu: y4eOHWKAMH, CIPABOYHUKAMH,
JIOTIONIHUTEBHON JIUTEpaTypod, a Takxke HpopadoTka
KOHCIICKTOB JICKITUA;

- BBITIOJIHEHUE JIOMAIIIHUX 33JJaHUN U PacyeToB;

- paboTa HaJl TeMaMH ISl CAMOCTOSATEIHLHOTO N3YICHHS,
- ydactue B paboTe CTYICHUYECKHX Hay4YHBIX
KOH(EPEHIIHH, OJTMMITHA];

- MOATOTOBKA K MPOMEXKYTOYHOM aTTECTAIINU.

IToaroroBka K HpOMC)KyTO‘lHOﬁ
arrecraiuu

I'oToBUTBCS K IPOMEXYTOUHOM aTTecTalu CleayeT
CUCTEMAaTUYECKH, B  TEYEHHE BCEIrO0  CeMecTpa.
VHTeHcuBHAs NOArOTOBKAa JOJDKHA HAyaTbCs HE
MO3JHEE, YEM 33 MECAL-TIOITOPA IO NPOMEKYTOYHOU
arrecTanuu. JlaHHbIE TIEpe] IK3aMEHOM, DK3aMEHOM TpHU
THS 5P PEKTUBHEE BCETO UCIOIb30BaTh JIJIsl IOBTOPEHUS
Y CUCTEMAaTHU3alui MaTepHaIa.




JIMCT PETUCTPAIIUY UIBMEHEHUIA

No
/o

[lepeueHb BHOCUMBIX U3MEHECHUH

JlaTa BHECEHUS
N3MEHEHUH

Iloamuce
3aBEJIYIOIIETO
kadeapoi,
OTBETCTBEHHOM 3a
peanuzaruio OITOIT




