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1. HEJIA U 3AJIAYU JTUCHUTTJIMHBI
1.1. Heau A CHUMIHHBI
ChopmupoBaTh y CTyACHTA MOJHYK CHUCTEMY MPEACTaBICHUN 00 00mux

KAYECTBEHHBIX M KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSAX IPOTEKAHUSI XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUN B PAa3IMYHBIX (PU3UKO-XUMUUECKHX CHCTEMAaX, OIUPAasCh MpU
3TOM Ha (pyHJaMEHTAJIbHbIC MMOJOXKEHUS (PU3UKU U XUMUU.

1.2. 3agaun ocBOEHHS TUCHUILIHHBI

3aJI0)KUTh OCHOBBI JUISI TTIOHUMAHUS XMUMHYECKUX IPOIIECCOB MPEBPAIICHUS
BCIIECTB, KOTOpbIE OYIyT CHOCOOCTBOBATh IPUHSATHIO TPAMOTHBIX, HAYYHO
000CHOBAaHHBIX MPOPECCUOHAIBHBIX pEHICHUH B  0OJAaCTH  CTPOUTEIHHOU
TEXHOJIOTHHM, a TaK)Ke CIIOCOOCTBOBATh BHEJIPEHHUIO JOCTIKEHUN XUMHH TIPH
pEIICHUH ITHX MPOOJIEM.

[TpuBUTH HABBIKK OCMBICIICHHOTO PEIICHUS KOHKPETHBIX XMMHUYCCKUX 3ajad,
HAyYUTh HAXOJUTh OINTHMAJbHBIC PEIICHHS MPO(PECCHOHAIBHBIX 3aJ1ad, B TOM
YHCJIC C UCITOJIb30BAaHUEM 3aKOHOB XUMHUH, XUMUYCCKUX MPOIECCOB U BEIICCTB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JlncrurinHa «XUMHSD» OTHOCHTCS K TUCIUILIMHAM 0a30Boi yacTu O010ka b1.

3. IEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA 110
JANCHHUIIJINHE

[Ipouiecc n3yyeHus TUCUMILIMHBI « XUMUSD» HaNpaBlieH Ha (opMUpOBaHUE
CJIEIYIOIIUX KOMIETEHIUMI:

YK-1 - Cnoco0OeH ocylecTBIsTh MOUCK, KPUTHUYECKUN aHalu3 U CHUHTE3
uH(pOpMaIuKU, NPUMEHSITh CUCTEMHBIN MOAXO/ IJIsl PEIICHUs] TOCTABJIEHHBIX 3a/1a4

OIIK-1 - Crnocoben pemaTh 3a1a4u MpodecCHOHATBHON JIeATeIBHOCTH Ha
OCHOBE HCIIOJIb30BaHUS TEOPETUYECKUX M MPAKTHUECKHMX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MATEMATUYECKOT0 arapara

Pe3ynbTaThl 00y4yeHHs, XapaKTepU3yOIIHe

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETEHINMH

VK-1 3HaTh: 0A30BbIC COCTABJIAIONINE MPU aHAIM3E 3a/1a4,
MPAKTUYECKUE MOCIECTBHUS BO3MOXKHBIX PEIICHUIN
3aJa4u.

YMETh: IrPaMOTHO, JIOTUYHO, apryMEHTHUPOBAHO
dbopMHupoBaTE COOCTBEHHBIC CYXKICHUS W  OICHKHU.
OTnuyate GakTbl OT MHEHUW, UHTEPIPETAIHM, OIICHOK U
T.JI. B PACCYXKJICHUAX JIPYTUX YYACTHUKOB JICSITEIbHOCTH.

BJa/ieTh: HH(pOpMale, 00bEKTUBHO aHAIM3UPOBATH €€
JUIsl pelIeHHs IOCTaBICHHOM 3a/1auu.

OIIK-1 3HaTh: 0A30BBIC COCTABJIAIONINE MPH aHAIM3E 3a/1a4,
MPAKTHYECKUE MOCIECTBHS BOSMOXKHBIX PEIICHUN 3a/1au

YMCThb!: HCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI
CCTCCTBCHHOHAYYHBIX AWCHMUIIIIMH B HpOd?eCCHOHaHBHOfI




ACATCIBbHOCTH

BJIAJIETh. COBPEMEHHON HAYYHOW anmnapaTrypou, HaBbIKAMU
BeJICHUS (DU3NIECKOTO IKCITEPUMEHTA

OO0m1as Tpy10€MKOCTh JUCHUIUIMHBI « XUMHS COCTABIISET 5 3.€.
Pacnpenenenue Tpy10eMKOCTH JUCITUILIMHBI IO BUaM 3aHSATUN

4. OBBEM JUCHUIIJINHBI

o4yHas hopma 00y4eHust

. Bcero | Cemectpnl

Buasl yaeOHOM paboThI HACOR 1
AyauTopHbIe 3aHATHS (BCEro) 72 72
B TtoMm yucie:
Jlexin 36 36
JlaGopatopusie pabotsl (JIP) 36 36
CamocTosiTesibHasi paboTa 72 72
Yachl Ha KOHTPOJIb 36 36
Buibl npoMeXyTOYHOM aTTECTAIMM - SK3aMEH + +
OO01mast TPy 10€MKOCTb:
aKaJeMHUYECKHUE YacChl 180 180
3a4.e]l. 5 5

5. COAEP’) KAHUE JUCHUILJIMHBI (MOAYJISA)
5.1 Copep:xxanue pa3iejioB  JTUCHUILIMHBI
TPYA0EMKOCTH 10 BUIAM 3aHSTHIA

o4yHas hopma 00y4eHusl

U pacnpeaeieHHe

Ne
/11

HaumeHnoBanue TeMbl

Conepxanue paszzena

JIab.
3aH.

Jlekit

CPC

Bcero,
qac

1

CtpoeHue BelecTa
U peaKIMOHHAas
CIIOCOOHOCTD BEIIECTB

KBaHTOBO-MEXaHUYECKHE
IPEJICTaBICHUS. O CTPOCHMHM aTOMa.
JIBOMICTBEHHAss MNpPUpPOAA DJIEKTPOHA.
ATtomHas opOutans. KBaHTOBBIE UnCIa.
IIpyHIMII MUHHMMAIBHOM  DHEpIUM.
[IpaBuno KneukoBckoro. IlpuHnmn
3anpera llaymu. IlpaBuno T'ynpa.
OEeKTPOHHBIE KOH(QUTYPAIUMAaTOMOB U
HOHOB.

[lepuoanueckuit 3aK0H U
NepUoANYecKas CHUCTEMa DJIEMEHTOB.
[lepuoauueckue CBOMCTBA 3JIEMEHTOB.
Pannycel aroMOB. DHEprusi HOHU3AIUH.
Cpoactso K AIEKTPOHY.
DIEKTPOOTPULIATENHHOCTD.

IIepuoanueckoe U3MECHEHUE

12

24




KHCJIOTHO-OCHOBHBIX nu
OKHUCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX
CBOWCTB BEIIECTB.

Xumnueckass  cBa3b.  KoBasieHTHas
CBsI3b. MeToJ BaJICHTHBIX CBS3EH.
OOMeHHBIE U JOHOPHO-AKIETITOPHBIN
MEeXaHU3M 00pa30BaHUsI KOBaJIEHTHOMU
CBS3U. I'uOpuanzanus ATOMHBIX
3JICKTPOHHBIX opOuTanei,
F€OMETPUYECKAs] CTPYKTypa MOJEKYI.
Honnas cBsa3b. Mertamnueckas CBS3b.
BonoponHas cBs3b.

CBoiicTBa M peaKIIMOHHAS CTIOCOOHOCTH
BEILIECTB,  COCTABJSIONIUX  OCHOBY
CTpOI/ITe.HBHBIX MaTepI/IaJIOB.

OCHOBBI XUMHUYECKOUI

TCPMOANHAMHUKNU
KHMHCTHUKHU

n

Xumuueckas TEPMOJIUHAMUKA.

OcCHOBHBIE  TIOHATHUS  XUMHYECKOMU
TEPMOJUHAMUKH. [Tapametpsl
COCTOSIHHUSL. TepmoauHamuueckue
(GyHKIHU: BHYTPEHHSS  DHEprus,
SHTAJIBIINA, SHTpPOIUS,
M300apHO-U30TEPMUYECKHI
noreHuuan. IlepBoe m BTOpoe Havana
TEPMOANHAMUKHU.

OHEpreTuka XUMHUYECKHX ITPOLECCOB.
3akoH I'ecca u cieqcTBUSA U3 HETO.
OHTaNBNUN 00pa30BaHUSI.
TepMoXxUMHUUYECKNE YPABHEHUS.
VYcnoBust caMOIIPOU3BOJIBHOTO
IIPOTEKAaHUs IPOLIECCOB B
M30JIMPOBAHHBIX ¥ HEU30JIMPOBAaHHBIX
CUCTEMAX.

Xumnueckass kuHeTuka. CKOpOCTb
XuMu4Yeckux peakuuid. [lonsTHe 00
AKTHBHBIX MOJIEKYJIaX, SHEPruun
aKTHBAIIUU, AKTUBUPOBAHHOM
KOMIUIEKCE. YpaBHEHHE AppeHuyca.
3aBUCUMOCTh CKOPOCTH PEAKIUU OT
KOHLEHTPAllUl U TEMIEPATypbl. 3aKOH
nercTByromux Macc. KuHernueckue
ypaBHeHI/IH JJI TOMOT'CHHBIX nu
TreTEepPOreHHBIX MmporeccoB. [IpaBuio

12

24




Bant-T'odpda. Meronsl peryianpoBaHus
CKOPOCTH peakuui. Karanus.
Karanuzaropel #  KaTraluTHYEeCKHE
CHCTEMBI. Teopuu KaTajau3a.
KonebarenbHbple peakiuu.

XUMHUYECKOE PABHOBECHE.
TepMoanHaMUUECKOE U KHHETUYECKOE
YCIJIOBHSI COCTOSIHHSI PABHOBECHSL.
KoncranTta paBHOBecus. Bausaue
VU3MEHEHUS BHEIIHUX yCIOBUI Ha
M10JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle larense. @a3oBoe
paBHOBECHE.

3aKOHOMEPHOCTH XUMUYECKUX
MPOLECCOB COBPEMEHHBIX TEXHOJIOTUN
MPOU3BOJICTBA CTPOUTEIBHBIX
MaTepHUaoB.

PactBopsI.
JucniepcHble CHCTEMBI

OO0mue mpeAcTaBIeHUsT O pacTBOpax.
I'mppatHas teopus pacrsopos JI.H.
MenneneeBa. CrnocoObl  BBIpaKEHUS
KOHIIGHTpAIlMd PacTBOPOB: MaccoBasl,
MOJISIpHASI JTOJISI, MOJISIpHAs, MOJISITbHAS
KOHIICHTpAITUs, MOJISIpHAs
KOHIIEHTpaLUs SKBHBAJICHTOB.
BripaxeHue 3akoHa SKBUBAJICHTOB AJIs
pacTBOPOB.

OO01mue cBOMCTBAa PaCTBOPOB: IaBIICHUE
napa pacTBOpPOB, KHIICHHUE U
KPUCTAITM3AIUS PACTBOPOB. 3aKOH
Payns. Kpuockomnus, 30yIInocKOnus.
OcMoc, OCMOTHYECKOE TaBIICHHE.
3akon Bant-T'odda.

PactBopel  anekrposuroB.  Teopus
3JEKTPOJINTUYECKON JUCCOLAlIN
Appennyca. CteneHb W KOHCTaHTa
aucconmanuu. Peaknum B pacTBOpax
3JEKTPOJINTOB. MlOHHBIE paBHOBECHS U
UX CMELICHHUE.

DIIEKTPOIMTHYECKAS AUCCOIUALIMS
BOJIbl. loHHOE TTpOM3BEICHNE BOIBI.
Bopopoansiit nokazarens. MeToabl
onpenenenus pH. pH-unaukaropsl.
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I'maponus coneii. Conu,
TUAPOIIU3YIOLTUECS 110 aHHOHY, T10
KaTUOHY, HETUPOTU3YIOIINECS COIH.
N3menenue pH cpeasl npu rugponmnse.
BydepHbie cuctemsi.

JlucniepcHble CUCTEMBI, UX
KJIacCU(UKALIKS, METO/IbI OJTyUYEHHUS.
TepMoguHamMuyeckass HEyCTOMYHUBOCTh
reTepOreHHBIX AUCIIEPCHBIX CUCTEM.
[ToBepxXHOCTHBIE SIBICHUS U a1COPOLIHUS.
Komnouansie pactBopsl. Kunetnueckas
U arperaTuBHas yCTOMYHUBOCTD
KOJUTOUIHBIX cucteM. Koarynsius.
CenumeHTarusi.

CTpOI/ITeHBHBIe MaTcpHuaJibl Kak
HCKYCCTBCHHBIC JUCIICPCHBIC CUCTCMBI.

DNEKTPOXUMHUUECKHE
IIPOLIECCHI

3H€KTpOXI/IMI/I‘-I€CKI/Ie CHUCTCMBI.
DNEKTPOAHBIM TOTEHIMANl, MEXaHH3M
€ro BO3HHMKHOBCHHA. YPaBHeHI/Ie
HepHcra. DONEKTpOXUMUYECKUN P
HanpsHKeHUH METAJLJIOB. Tunbl
3JEKTPOOB.

["anpBannyeckue AJIEMEHTHI.

N3MepeHne 3IeKTpOJBUKYILIEH CHIIBI.
[Tonsipu3anuss W HEepeHanpsHKEHUE.
XuMuyeckue UCTOYHUKU TOKa:
TMCPBUYHBIC TaJIbBAHNYCCKUEC
9JICMCHTEI, aKKYMYJISTOPbI, TOIIJIMBHBIC
DJICMCHTHI.

Koppo3zusa meramios. Buael koppo3uu.
Mexanusm JIEKTPOXUMUYECKON
KOppO3uM. 3alldra METauIOB  OT
Koppo3uu. Onekrponus. IIponeccsl,
IPOTEKAIOIE  [pPU  DIIEKTPOJIU3E
BOJAHBIX PAacTBOPOB  BJIEKTPOJIMTOB.
3akonbl Dapajes.

12

24

[Tomumeps! u
OJIUTOMEPBI

DJIEMEHTbl ~ OpPraHUYeCKOW  XHUMUHU.
[TonsiTre 0 moiMMepax W OJUrOMepax.
Opranvueckue W  HEOPraHUYECKUE
MMOJIMMCPHI. MeTOI[BI CHHTC3a
MOJIMMCPOB: nojiumMepusanus,
IIOJIMKOHACHCAIIH. XHUMHUYECKOE

12

24




CTPOCHHE M CBOMCTBA IIOJIMMEPOB.
Hecrpykius MIOJINMEPOB.
buononumepst: MOJIMCaXapubl,
MTOJIMM30TIPEHBI, OCIKH.

CrpoutenpHble MaTepuaabl HA OCHOBE
BBICOKOMOJIEKYJISIPHBIX ~ COCIUHEHHH.
[Ipumenenue MOJIMMEPOB npu
W3TOTOBJICHUH OCTOHOB.

XuMuueckas
UIEeHTU(DUKAITAS

XumMmunueckas uaeHTUDUKAINS
BEIIECTB. AHAIWTHUYECCKUHA  CHTHAIL
OCHOBEI Ka4eCTBEHHOT'O n
KOJIMYECTBESHHOTO aHaJu3a.
KaquTBeHHBIe peaKI_[I/II/I HA HOHBEI.
Xummuueckue, (U3NKO-XUMHUECKUE U
q)HBH‘{eCKI/Ie METOAbI aAHAJIM3a MU UX
HUCIIOJIB30BAHUC B COBpeMeHHBIX
CTPOUTEILHBIX TEXHOJIOTHSIX.

24

Hroro 36

36 72

144

5.2 Ilepeyenb J1a00OPATOPHBIX PadOT
ouyHasi gopma oOyueHust

No No pa3pgena Tpyno-eMKOCTh
paslt HanmMenoBanue 1abopaTopHbIX paboT pyaA
/0 | IUCIUILINHEI (dac)
. 4
1. 1 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSIUHEHUN
2. 2 Omnpenenenue TeMIOBbIX Y3PPEKTOB XUMUUECKUX 4
peaxkuuit
3 ) CKOpOCTh XUMUYECKUX PEAKIIUN U XUMUYECKOE 4
' paBHOBECHE
4. 3 OO01mue cBoiicTBa paCTBOPOB U PABHOBECHUS B BOJTHBIX 4
pacTBopax 3JIEKTPOJIUTOB
4
5. 3 ['ereporennbie TUCTIEPCHBIC CHCTEMBI
6. 4 4
OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUN
7. 4 4
DIEKTPOXUMHUYECKUE MTPOIIECCHI
8. 5 CBoiicTBa OpraHU4eCKUX BEUIECTB U 4
BBICOKOMOJICKYJIIPHBIX COSAMHEHUH (TTOJMMEPOB)
9. 6 KauecTBeHHDBIN U KOJIMYECTBEHHBIH XUMUYECKUH 4
aHaIn3




6. MIPUMEPHAS TEMATHUKA KYPCOBBIX [TIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBercTBMM ¢ yYCOHBIM IIJIJAHOM OCBOCHHME [HCLUILIMHBI HE
IIPEAyCMATPUBACT BBIIOJHEHUE KYpPCOBOrO MPOCKTa (pabOThl) MIIM KOHTPOJIBHOM
paboTEHL.

7. OHEHOYHBIE MATEPHUAJIBI J1JIS1 ITIPOBEJIEHUSA
MPOMEXYTOUYHOMN ATTECTAIIMA OBYYAROILIINUXCA IO
JUCHUIIJINHE
7.1. Onucanve mokaszarejieil 1 KpUTepreB OUECHUBAHUS KOMIIETEHIIUI

HA Pa3jIMYHbIX ITanax ux (popMUPOBaAHUS, ONMCAHUE IIKAJ OLEHUBAHUS
7.1.1 Tan TeKymero KOHTPOJIst
Pe3ynbrarhl TEKyIiero KOHTPOJIS 3HAHUM M MEXCECCHOHHOM aTTecTalluu

OLICHUBAIOTCS 110 CIEAYIOLIEN CUCTEME:
«aTTECTOBaHY;
«HE aTTECTOBAH).

Pe3yabTaThl 00y4eHus,
Kommne- XapaKTepHu3ylomue Kpurepuu
ATTECTOBAaH He atTecroBan
TeHUHs cdopmupoBaHHoCTH OLleHMBAHUS
KOMIIETCHIIMH
VK-1 3HaTh: 0a30BbHIE Ortuer no nabpatopusiM | Bemmonnenue pabor B| Heswinonnenne
COCTABIISAONINE TIPU paboram, CPOK, padoT B CPOK,
aHanu3e 3a/1ad4, TeCTHpOBAHHE, MPEyCMOTPCHHBIN B | IIPETyCMOTPEHHBIH
MPaKTUICCKHE padoumnx mporpaMMax B paboumx
9K3aMeH
MOCTIEICTBHSA poTrpamMMax
BO3MOXHBIX PEIICHUN
3a/1a4n.
YMETh: rpamoTHO,|  Otyet o nmabpatopHbiM  |BeimonHenune padoT B| Hewbimonmnenne
JIOTUYHO, pabotam, CPOK, paboT B CPOK,
apryMeHTHPOBaHO TeCTHpOBAHHE, MIPEIYCMOTPECHHBIN B | IpeTyCMOTPEHHBII
(hopmupoBaTh K3aMEH paboumx mporpaMmax B pabodmx
COOCTBEHHBIE CY)KICHHSA poTrpamMmMax
u oueHku. OTinyaTh
(dakThl  OT  MHEHWH,
UHTEpIpeTanui,
OLGHOK ¥ TJA. B
pacCyKICHUSAX IPYTUX
Y9aCTHHKOB
JIeSITETTbHOCTH.
BIangeTh: mHpopMamuei,| OTueT mo 1adpaTopHBIM Brmmonaenne pador 8| Hesrsimonnenue
00BEKTUBHO pabotam, CPOK, paboT B CPOK,
aHAIM3MPOBATb €€ A TeCTHpOBAHHE, MIPEIyCMOTPECHHBIN B | IpETyCMOTPEHHBII
pEIICHHUS TTOCTaBIICHHOM K3aMEH pabodmx mporpaMmax B pabodmx
3a/a4n. poTrpamMMax
OIIK-1 3HaTh: 0a30BbHIE Ortuer no nabpatopusiM | Bemmonnenue pabor B| Heswinonnenne
COCTABIISAIONINE TIPU paboram, CPOK, padoT B CPOK,
aHanu3e 3a/ad, TeCTHpOBAHHE, MPEyCMOTPCHHBIN B | IPeTyCMOTPEHHBIH
MIPAKTHIECKIE pabodmx mporpaMmax B pabodmx
9K3aMeH
MOCTIECTBHSA poTrpamMMax
BO3MOJKHBIX peIlIeHUN
3a1a9n
METh:  HCIOJB30BaTh TYET 10 JI TOPHBIM BITTOJTHEHH T B BBITTOJTHEHH
€Thb: CIOJTb30Ba Otuer o madparo Brimonuaenne pabo Hesrimonuenne
OCHOBHEIE 3aKOHBI paGoTam, CPOK, paboT B CPOK,
€CTECTBEHHOHAYYHBIX TeCTHpOBaHHe, MIPEIYCMOTPECHHBIN B | IpeTyCMOTPEHHBII
JUCITUTUTAH B K3aMEH paboumx mporpaMmax B pabodmx
npodeccrnoHaIBHOM mporpaMMax




JCATCIBHOCTH.

BJIQJIETh: COBPEMEHHOM
Hay4YHOM armaparypou,
HABBIKAMU BEICHUS
¢usmyecKoro
SKCHEPUMEHTA.

Ort4er 1o 1adpaTOPHBIM

paboTam,
TECTUPOBAHUE,
9K3aMeH

BrimonHenue pador B| HeBbmonHeHue
CPOK, paboT B CpPOK,
IIPEyCMOTPEHHBIN B | MIpeayCcMOTPEHHBII
pabounx mporpammax B paboumnx
nporpammax

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUM

Pe3ynbTarhl MpOMEKyTOUHOTO KOHTPOJIS 3HAHUHM OLIEHUBAIOTCS B 1 cemectpe

JJ1s OUHOM (POpMBI 00YUEHHUSI IO YeThIPeXOaIbHON CUCTEME:

«OTJIMYHO»,
«XOpOoUIO»;

«YJIOBJIETBOPUTEIILHO;
«HEYJOBIICTBOPUTEIILHO).

Pe3yabTaThl 00yueHus,

Komme- XapaKTepu3yoIue Kpurepun
Tenmus c q)(l: pM“p’:)BayHHl;i“ OHEH"BEHHH OT1an4yHo Xopowo Yaosa. Heynosa.
KOMIIETCHIIUH
YVK-1 3HATh: 0a30BEBIC Otuer no Brinonnenue | Beimonnenue | Boimonnenue B tecre
cocTapistoniue npu  (mabpatopusiM | Tecta Ha 90- | Tecra na 80- | Tecra ma 70- | menee 70%
aHanuse 3aj1ad, pabotam, TecT 100% 90% 80% IIPABHIIBHBIX
MIPaKTUIECKHe OTBETOB
MTOCTICICTBHS
BO3MOKHBIX
penieHui 3a1aun.
YMETh: rpaMoOTHO, |Pemienue 3amaun IIponemonctp | Ilpogemonctp | 3amauu He
JIOTHYHO, CTaHJAPTHBIX perIeHBI B UpOBaH WUpPOBaH BEPHBII| pemIeHb!
apryMEHTHPOBAHO MPaKTUIECKUX TIOJTHOM BEPHBIA X0 | XOJ perIeHus B
¢dbopmMupoBaTh 3a/1a4 o0beMe U |perieHus Bcex,| OOJBITMHCTBE
COOCTBCHHEIC MOJIy4EHbl |HO HE MOJy4YeH 3amau
CY)XIIEHUSI U OLICHKH. BEpHbIE BEPHEBI OTBET
Orminyate (GakTel OT OTBETHI BO BCEX
MHCHHH, 3a7auax
UHTEpIpeTaLui,
OIICHOK W T.OI. B
paccyXIeHUIX
IPYTUX YYaCTHUKOB
JIESITEIIHHOCTH.
BIIAJICTh: Pemenune 3amaun IIponemonctp | Ilpogemonctp | 3amauu He
nHpOpManuei, TIPUKIIATHBIX peIIeHBI B UpOBaH MUpPOBaH BEPHBII| pemIeHb!
0OBEKTHBHO 3ama4d B TIOJTHOM BEPHBIA X0 | XOJ peIIeHus B
aHAIU3UPOBATH €€ KOHKpETHOU o0beMe U |perieHus Bcex,| OOJBIIMHCTBE
JUTSL peleHUst MpeIMeTHOM MOJIy4€Hbl |HO HE MOJy4YeH 3a/1a4
[IOCTABJICHHOM obmacti BEpHbIE BEpHBIN OTBET
3a/1a4u. OTBETHI BO BCEX
3a1auax
OIIK-1 3HaTh: 0a30BEBIC Otuer no Brinonnenue | Beimonnenue | BrimonHnenue B tecre
cocTapistoniue npu  (mabpatopusiM | Tecta Ha 90- | Tecra na 80- | Tecra ma 70- | menee 70%
aHalIu3e 3a/1ad, paboTam, Tect 100% 90% 80% IIPABUJIBHBIX
MIPaKTUIECKHE OTBETOB
MTOCTICICTBHS
BO3MOKHBIX
penieHui 3a1auu
YMETbh: HUCIOJIb30BaTh |Pemenue 3amaun IIponemonctp | Ilpogemonctp | 3amauu He
OCHOBHBIE  3aKOHBI|CTaHAAPTHBIX peIIeHBI B UpOBaH MUpPOBaH BEPHBII| pemIeHb!
€CTECTBEHHOHAYYHBIX |IPaKTHUECKUX TIOJTHOM BEPHBIA X0 | XOJ perIeHus B
JUCTIATUTAH B|3amau o0peMe U |perieHus Bcex,| OOIBIIMHCTBE
poheCCHOHATBHOM MOJIy4€Hbl |HO HE MOJy4YeH 3amau
JIeSTEIIbHOCTH BEpHbIE BEpHBIN OTBET




OTBCTHI BO BCEX

3a7a4ax
BIIAJICTh: Pemenune 3amaun IIponemonctp | Ilpogemonctp | 3amauu He
COBpCMeHHOﬁ MPUKJIaAHBbIX PCUICHBI B HNpOBaH HUpPOBaH BepHLIﬁ PCHICHBI
Hay‘{HOﬁ 3aJa4 B IIOJIHOM BepHLIfI XO0J | XOJ pCIICHHUA B
anmaparypoii, KOHKpPETHOMI o0beMe n  |pemieHus BceX,| OOJBIIMHCTBE
HaBbIKaMHU BECACHUS HpeI[MeTHOﬁ MOJYYCHbI |HO HC MOJY4YCH 3aga4
¢du3ngeckoro obnactn BEpPHEIE BEpHBII OTBET
OKCIICPUMCHTA OTBCTEI BO BCEX

3agadgax

7.2 IlpumepHbIid mNepeYeHb  OLEHOYHBIX CpeACTB  (THIOBBIE

KOHTPOJIbHBIC 3aJaHUSI MJIM MHbIE MaTepHuaJbl, HEOOXOAUMBIE IJI51 OLECHKH
3HAHUI, YME€HUI, HABBIKOB U (MJIH) ONbITA 1€ATEILHOCTH)

7.2.1 IlpumepHblii IepeYeHb 3aAaHUI IJI51 MOATOTOBKH K TECTUPOBAHUIO
1. O6beM pacTBOpa XJI0pUJIa KalbIUs ¢ MOJISPHOM KoHLIeHTparuei 0,1 Momb/,

HEOOXOMMBIN TSl OCaXIeHUsT KapOoHaT-noHOB u3 200 M1 pacTBOpa KapboHaTa
KaJusi ¢ MOJISIpHOM KoHueHTpauuen 0,15 Monb/i1, paBeH  MUUTHJIATPaM.

O 200 O 100

O 150 O 300

2. Kucnbie conmu o0pa3yroTcsl B peakIusix, CXeMbl KOTOPBIX UMEIOT BH ...
o Zn(OH), + HCI 0 KOH + H2SOg4
o CaCOs3+ H;O + CO, o 2KOH + H,SO4

3. B COOTBETCTBUM C TEPMOXUMHUUYECKUM YPABHECHUEM

FeO(tp) + H (1) = Fe(rs) + H,O(T), AiH® = 23k [x

115 mostyueHust 560 T xene3a HeoOXoAUMO 3aTpaTuTh KJ X Tema.
O 23 O 230

O 560 O 115

5. Jlnst KayeCcTBEHHOTO 0OOHApYKEHHsI KapOOHAT-NOHA UCIIOJIb3YETCSl PacTBOP
O cpenneit conu O
O  OpraHMuYecKoro MHIMKaTOpa 0

CUJILHOT'O OCHOBAHUA
CHUJILHOW KHUCJIOTHI

6. Ha BHellIHEM SHEpPreTHYecKOM ypOBHE aToMa AJIEMEHTa, 00pa3yIoIIero
BbICHINM rugpokcua coctaBa H203 - coiepKUTCsL  3JIEKTPOHOB.

O 6 o 7 O 5§ O 4

7. Ilpu paboTe ranbBaHMYECKOTO JIEMEHTA, COCTOAIIETO U3 CEPEOPSTHOTO U
MEJHOTO 3JIEKTPOAOB, orpyxeHHbIX B 0,01 M pacTBOpBI X HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu?*/Cu)= 0,34 B), Ha KaTozie IPOTEKAET PEAKIIHM,
ypaBHEHUE KOTOPOIl UMEET BUI...

O Cu* +2&=Cu° O Agl-é=Agt



O Ag+e=Ag° O Cu®-28 =Cu*+

8. BemiecTBo, M3MEHSIOLIEE CBOKO OKPACcKy B 3aBucuMocty oT pH cpenst

Ha3bIBACTCA ...
O kpacuresem O  saeKTpoIuTOM
O peareHTom O uHAMKATOpPOM

9. HpOI[YKTaMI/I, BBIACIIOMIMMUCA HAa MHCPTHBIX JJICKTPOJAaX IIPU SJICKTPOJINU3C
BOJIHOTO pacTBOpa Cylib(hara HATpUS, ABISIOTCA ...
O Nau Oz O Nan SOz

(0] Hz n 02 O Hz uS

10. Eciin yBenuuuth nasienue B 10 pa3, TO CKOPOCTh NPSAMOI peaKkuu
H; () + Br, (r) = 2HBr (1), 1pu yCI0BUY €€ 2JI€MEHTAPHOCTH, YBEITUYUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 llpuMepHbIii IepevYeHb 32JaHU VISl PellleHUs] CTAHIAPTHBIX 33124
3amaua 1. Kakue 13 nepeynciIeHHbIX HUKE BEUIECTB SIBJSIOTCS OKCHIAMMU:

H,CO;, BeO, K>0, SO,, Mg(NO3),? YkaxuTe ux cBoicTBa (OCHOBHBIC, KUCJIOTHBIE,
amorepuble). Hanummre ypaBHEeHUsT peakuuid, JAOKa3bIBAIOIIMX XapaKTep
OKCHU/IOB.

Pemenune. B Hamem npumepe KUCIOTHBIM OKCHUIOM siBisieTcs: okcua SO..
[Ipu B3auMozeHCTBMU C BOJOW OH 00pasyer cepHuctyro kuciory H>SO;, ¢
OCHOBAHUSIMU U OCHOBHBIMU OKCHJIAMHU — €€ COJIH:

S02 + H 20 — H 2SO3;

SO, + 2LIOH — Li,SO; + H,0;

S02 + NagO — NCIQSO3.

Oxkcun K>O  mposiBAsiET OCHOBHBIE CBOMCTBa, PAaCTBOPSIETCS B BOJE C
oOpa3oBaHreM OCHOBaHUA. B3auMoaeicTByeT ¢ KHUCIOTaMH W KUCIOTHBIMU
OKCHJIaMU ¢ 00pPa30BaHUEM COJICH B COOTBETCTBHH CO CIICAYIONUMHU PEAKIIUSIMHU:

KO + H,O — 2KOH,

KO + 2HCI —2KClI + H0;

KZO + C02 — KgCOg.

BeO — amdoTepHbIil OKCUJI, HEPACTBOPUMBIA B BOjie. EMy COOTBETCTBYET
TUAPOKCHU/I, IPOSBIISIIOIINI KUCIOTHBIE cBOMCTBA (H,Be(O; — KUCI0Ta) U OCHOBHbBIE
cBoiictBa (Be(OH), — ocHoBaHue). AMGOTEpHBIE OKCHUJIBI B3aWMOJICUCTBYIOT C
KHCIIOTAMU U IIEJI0YaMH, a TAaKXe€ C KUCIOTHBIMH U OCHOBHBIMU OKCHIIAMH C
00pa3oBaHWEM COJICH:



BeO + 2HCI — BeCl, + H0;
BeO + CO, — BeCOj3;
BeO + 2NaOH — Na,BeO, + H>0;
BeO + KO — KyBeO,.

3amaya 2. CocraBpTe ypaBHEHHS pPEaKLMl MOJYYEHUS BCEX BO3MOMKHBIX
COJIEeH MU B3aMMOJEHCTBUM TUIPOKCHAA Oapusi U CepHUCTOM KucnoThl. HazoBute
MIOJTyYEHHBIE COJIH.

Pemenmue.

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

[Ipu HemoctaTouHoM [Isi OOpa3OBaHUA CpeIHEH COJM KOJUYECTBE
OCHOBAHHSI MOJIy4aeTCsl KUCask COJb:

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

JUist mpeBpallleHusl KHCIONW COJM B CPEHIOK HE00X0auMO J00aBHUThH
OCHOBAaHHE:

Ba(HCO;3), + Ba(OH), — 2BaCO; + 2H,0.

[Tpu HEemocTaTouHOM 11Jisi OOpa30BaHUS CPEAHEHN CONM KOJUYECTBE KUCIOTHI
NOJIy4aeTCsl OCHOBHAS COJIb:

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

Heob6xoaumMo NOMHHTH, UYTO MPaBUIBHOCTh COCTABJICHHUS XHUMHYECKOM
dbopMysbl MpOBEpSiETCS MO PABEHCTBY BaJCHTHOCTH (CTENEHU OKUCICHUS)
OCHOBHOTO U KHCJIOTHOTO OCTAaTKOB. BaJIeHTHOCTH OCHOBHOTO OCTaTKa
ONPEIEIAETCS YUCIOM 3AMEWeHHbIX 2UOPOKCO2pYNn B MOJIEKYJIE OCHOBAHMS Ha
KHUCJIOTHBIA OCTaTOK; BAJICHTHOCTh (CTENEHb OKHUCJIEHUS) KUCIOTHOTO OCTaTKa —
YUCTIOM 3AMEWJeHHbIX amoMo8 BOJOPOJA B MOJIEKYJIE KHCIOTHl HAa OCHOBHOM
OCTAaTOK.

3apanue 3. Paccuutaiite TemoBol SPGEKT XUMHUUECKON peaKiluw,
IpoTeKaroue B CTaHJAPTHBIX  W300apHO-U30TEPMHUYECKUX YCIOBHUSAX, IO
YPaBHEHUIO:

CH4(2) + COZ(Z) — 2C0(g) + 2H2(2), €ClIn
AH'CH,; =-74,8 xJI)/Mo0b; ANH’CO; =-394,0 x]J[x/M0ib;
AH’CO =-110,5 xIx/Mob; AHH > = 0 k]JIx/MOJIb.
VYkaxute, Kakas 3TO peakius 3K30- WIH 3HAoTepMHUYeckas. Kakoe KoJMuecTBO
TeIIOTHI OyJIeT 3aTpaueHo Ha noixydenue 30 kr Bojgopoaa?

Pemenne. Temnosoit s¢pdext xumuueckor peakuun AH’, mporekaromeii B
CTaHAAPTHBIX H300apHO-U30TEPMUYECKUX VYCIOBHSIX, PACCUUTAEM, IOJb3YSChH
caenctBuem 3akoHa ['ecca (3.1):

AH’= X v-AH 100 peax = 2 V- AH yex s,
AH’= (2'AfHOCO(2) + 2'AfH0H2(2)) — (AfHOCH4(2) + AfHOCOZ(g)).



AH’=2-(—110,5)+2- 0 — (= 74,8 —394,0) = 247,8 xJIx.
Tax xak AH’> 0, To mpouecc andomepmMudecKuil.

W3 ypaBHEHUS peakLMU CIEAYET, YTO I OJTydeHust 2 Monent (v;) umu 4 r (m
= v - M) Bogopona tpeOyercs 3arpatuth 247,8 k/x Tternotel. Ecnu B pe3ynbTare
npouecca o0pasyercss HHOE KOJMYEeCTBO  BemectBa (v2), TO  TEIUIOTY
paccunthiBaeM no popmyne AH= v -AH"/ v,

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

3agaua 4. PaccuuraiiTe, BO CKOJIbKO Pa3 M3MEHHUTCS CKOPOCTh PEaKIHH

oOpa3zoBanus okcuaa cepsl (VI), mpoTekaroieit o ypaBHEHUIO
2502(2) + 02(2) — 2503(2),

a) IpY yBEITMYEHUH KOHIeHTpamu okcua cepsl (IV) B 2 pasa;

0) npu yBeJIMYEHUH BHEIIHETO JaBJIeHHA B 3 pasa.

Pemenune. Kunernueckoe ypaBHEHHME pEaKLMH, COTJIACHO  3aKOHY
JEHCTBYIOIIMX MAacC, HMEET BHI:

2
v—k-csoz-coz ,

a) 3amuileM KUHEeTHYeCKOe ypaBHEHHE MpH KoHIeHTpauuu SO; B ABa pasa

00JIbIIE UICXOAHOM:

' 2 2
v=k-(2¢cs0,) co,=4k-(cso,) co,.
3aTeM HaxoAUM OTHOIIIEHUE CKOPOCTEH Mpollecca:

o' _4-k-(cs0,)"co, _,
— ) =4
() k '(CSOZ) -CO,

Takum oOpazoM, Mpu yBeIWYeHUU KoHILeHTpauuu SO;B 2 pa3za CKOpOCTh

peakiuu Bo3pocia B 4 pasa;

0) B IaHHO peakIMK BCE BEIIECTBA HAXOAATCSA B T'a3000pa3HOM COCTOSHUH,
MO3TOMY TIPH YBEIIMUEHUH JABJICHUS HAJ| CUCTEMOU B 3 pa3a 00beM YMEHBIITUTCS B
TPU pa3a, a KOHIEHTPAIUs KaXI0T0 U3 PEarnupyroinuX BEIIeCTB, CIEI0BATEILHO,

yBeM4uTCA B 3 pasa. Torja KHHETHYECKOE ypaBHEHHE 3allHIIEM:
v'=k-(3cso 5 )2°3002 = 27 -k-(cso , )2-602 ,
2
o' 27 k-(cs0,) co,
CrnemoBaTensHo, 5 =27.
v k- (CS02 ) "CO,

Takum o0Opa3om, mpu yBEeIWYEHHH JaBICHUS B 3 pa3a CKOPOCTh PEAKIHH

yBEJIMYUTCS B 27 pas.
3agauva 5. OkuciIeHUe cephl MPOTEKAET M0 YPABHEHHIO
Sty T O = SO2¢c).



Kak M3MEHUTCA CKOPOCTh ATOM pEAKUUU IPU YBEIUYCHUM PEAKLUOHHOIO
00béma B 3 paza?
Pemenne. B ciiyyae reTeporeHHbIX peakuuid B ypaBHEHUE 3aKOHA ACHCTBHS
MAaccC BXOJIAT KOHIIEHTPAIMK BEIIECTB, HAXOAAIIUXCS B ra30BOM (haze mim pacTBOpE.
Kunernueckoe ypaBHEHUE JUIsl T€TEPOr€HHON peakluu 00pa30BaHus OKCH/IA CEPBI
J10 U3MEHEHUs JaBJICHUSI UMEET BUL:
v="k-co,,

ToCyIe yBeTMYEHNH 00bEMa B 3 pa3a KOHIIEHTPAIUS KHCIOPOAa YMEHBITHTCS TAKKe
, 1
B 3 pasa: U=k'?'002

1)'_1_ k-co, _1_

CnenoBaTeibHO — = B )
A v 3 k-co, 3

Takum 00pa3oM, MpU yBEJIMUCHUH 00bEMa PEaKIMOHHOTO cocyja B 3 pasa
CKOPOCTb PEaKIIMu YMEHBIIUTCS B 3 pasa.

3amaya 6. Bo ckoibKo pa3 Bo3pacTeT CKOPOCTh PEaKIuu, €Clu TeEMIleparypa
yBenuuutces Ha 40 °C? TemnepatrypHblii KO3()PUIUEHT peakuu paBeH 2.

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

fz_tz
L 10
—=Y

l)t]

Paccuntaem, BO CKOJNBKO pa3 YBEIWYUATCS CKOPOCTh XHWMHYECKOM pEaKIUH,

MOJCTABYB B YPABHEHUE TAHHBIE U3 YCIOBUSA 3a1a4H:
(%5 % 4
—=2'Y=2"=16.
Uy,
Takum 00pa3oM, ipu noBbIIeHNU TemnepaTypbl Ha 40 °C cKOpOCTh JaHHOMN
pEaKLMK yBEJIIMUYUTCS B IIECTHAALATD pPas.

3amava 7. Hanumunre BbIpaKeHUs JJIsI KOHCTAHT PaBHOBECHUS CIEAYHOLIUX

peaKiuii:
2C0(2) + 02(2) s 2C02(2),
Ca(OI‘[)g(Kp) + COg(g) s CaCO3(Kp) + HZO(M).

Ot kakux (haKTOpOB 3aBUCUT KOHCTAHTAa PABHOBECHSI?

Pemenue. Peakuus 2CO) + Oz S 2C0O;.) romorenHas. Beipaxenue
JU1Sl KOHCTAHTBI PABHOBECHUSI UMEET BU/L:

[COz ]2

[cof-[o:]

Peaxnusa Ca(OI‘[)g(Kp) + COg(g) s CaCO3(Kp) + HZO(W) reTeporeHHas,
MOATOMY B BBIP@XKEHHME ISl KOHCTAHThl PABHOBECHUS] BXOAST KOHIIEHTpaIlUU



BCHICCTB, HaXOIJAIIHNXCA B KHUIAKOM HIJIM F&3006p213HOM arp€raTHOM COCTOJAHUMU.

BrIpakeHre KOHCTaHTH PaBHOBECHS UMEET BHUI:
_[H:0]
[cO:]

KoncranTa PaBHOBCCHA 3aBUCHUT OT IIPUPOAbI PCArupyromux BCHICCTB U

K

TeMIIepaTypbl, HO HE 3aBUCUT OT KOHIIEHTPAIIMU BEIIECCTB U JaBJICHMUSI.

3amaya 8. CocTtaBbTe DJICKTPOHHBIE (POPMYJIBI aTOMOB JJIEMEHTOB C
nopsiAkoBbIM HoMepoM 20 u 35, um3oOpa3uTe pacnpelielieHue 3JIECKTPOHOB B
KBAHTOBBIX sueiikax. OmnpenenuTe MNOJ0XKEHHE >SJIEMEHTOB B MNEPUOIUYECKON
CHCTEME, CBSI3aB €ro CO 3HAYEHHEM COOTBETCTBYIOIIMX KBAHTOBBIX YHCEN H
KOJIMYECTBOM BAJICHTHBIX 3JEKTPOHOB. OmpeAeanuTe BaJ€HTHOCTb JJIEMEHTOB B
HOPMAaJIbHOM U BO30YJEHHOM COCTOSHUSX.

Kakue cBoiicTBa MPOSBISIOT aTOMBI 3THX 3JIEMEHTOB (BOCCTAaHOBUTEIIbHBIC
WJIA OKUCIIUTEIIbHBIE), 1JISI KAKOTO M3 HUX BBIIIE 3JIEKTPOOTPULIATETLHOCTH?

Pemenue. Ilo Tta6mune .M. MeHaeneeBa HaXOOUM CHMBOJIBI SJICMCHTOB,
3alMCBIBAEM MX, BHU3Y CJIEBA OT CHMBOJIA CTABUM MOPAIKOBBIA HOMEp, KOTOPBIHA
YKa3bIBaeT 3apsl sA/Ipa aTOMa U KOJIMYECTBO JIEKTPOHOB B aTOME.

Jlanee 3anuchiBaeM 3JIEKTPOHHYIO (OPMYJITy aToMa, pacipeielisist SJIEKTPOHbI
M0 YpPOBHSM M TOAYPOBHSAM, PYKOBOJICTBYSICh IPHUHIIUIIAMU SHEPreTUYECKOU
BeiTOHOCTH W Ilaynmmu. DHepreTnueckuid ypoBeHb o0003Hauaercss mudpor u
COBMAJaeT CO 3HAYEHHWEM TJIABHOTO KBAHTOBOTO 4YHUCIA 7#; TIOAYPOBEHb
obo3HavyaeTcsa OykBamu s, p, d, f, KOTOphle COOTBETCTBYIOT OpOUTaIbHBIM
KBAaHTOBBIM 4YHUCIIaM [, CBEpXy CIIpaBa HaJ KOTOPHIMU 3alUCHIBACTCS YHUCIO
AJIEKTPOHOB, PACIIOJIOKEHHBIX HA HUX (Ha S-OpOUTAIM — MAaKCUMAJIBHO JIBa, HA TPEX
HKBUBAJICHTHBIX P-OpPOUTANAX — MAKCUMAJIbHO IIE€CTh, HA MATH 3KBUBAJICHTHBIX
d-opOuTansax — MaKCUMaJIbHO JIECSTh).

20Ca  1522s%2p®3s23p4s2.

MaxkcumanabHOE 3HaYEHHUE TJIAaBHOTO0 KBAHTOBOTO YHCJIA, T.€. KOJUYECTBO
3aM0JIHSIEMbIX YHEPreTUUECKUX YPOBHEW, COBNANAECT C HOMEPOM IEpHUoaa, B
KOTOPOM HAXOJIUTCS NAHHBIUA BIIEMEHT: Hpqy = 4, epuon 4.

Howmep rpynnsl gannoro snemenTa II, T.e. OH coOBmagaer ¢ KOJIMYECTBOM
BAJICHTHBIX AJIEKTPOHOB. KanblUli OTHOCHUTCS K 3JI€MEHTAM S-CEMEWCTBA M
COOTBETCTBEHHO HAXOJUTCA B IIaBHOW MOJTPYIIIIE.

Pacnpenenenue 3JIeKTpOHOB 1O siUekikaM OyaeT UMETh BU:

S p d f
4110
3t
2010 1l
11




B HoOpManbHOM COCTOSHHMM Yy aTroMa KaJiblusl HET HECMapeHHBIX
BIEKTPOHOB, MOATOMY €ro BaJIeCHTHOCTh OyjaeT paBHa Hymwo. I[lpu
BO30YXKJIEHUH aTOMa, T.€. COOOLIEHUU €My HEKOTOPOIl ZHEPrUu, 3JIEKTPOHBI
MOCJIETHETO JSHEPreTHYECKOT0 YPOBHS pPACHAPUBAIOTCI, WU Yy KaJblUs
MOSIBJISIETCS Ba CBOOOIHBIX 3JEKTPOHA: OJUH B COCTOSIHUU 48, Ipyroil — 4p, a
BMECTE C 3TUM BAJIECHTHBIE BO3MOXXHOCTH KaJIbIU YBEIUUYUBAIOTCS C HYJIA 10
JIBYX.

Kanbuuii — munuunolii memann, KOTOPbI OPU OTJAa4Y€ JBYX AJIEKTPOHOB
C MOCIEIHEr0 JHEPreTHMYECKOTO ypPOBHSA mpespamaercs B uoH — Ca’’,
00JIalaloNIMil  yCTOMYMBBIM 3JIEKTPOHHBIM CTPOCHUEM MPEAIIECTBYIOUIETO €My
MHEPTHOI'O raza aproHa ¢ BOCbMHUAJIEKTPOHHOU BHEIIHEH 000JI0YKOH.

PaccMoTpuM B TakoMm jkKe MOPSIKE SJIEMEHT, CTOSALMN B TaOJMIE TOA
HOMepoM 35. DTo Gpom:

3sBr  1522s?2p®3s23p%4s23d!%4p°.

ITo dbopmysie MOKHO BUAETh, UTO 3TO AMEMEHT 4-ro nepuoaa (Mmq = 4), VII
rpynnbl  (Ha TOCJIEJHEM SHEPreTUUYEeCKOM YPOBHE CEMb DJJIECKTPOHOB),
p-CEMEeNCTBA IIIaBHOM MOATPYIIIHI.

DnexkTpoHHO-rpaduueckoe n3odpaxeHue aroma Opoma OyAeT UMETh BU:

S p d f
411
bbby
2
Ll

B HopmanbHOM cocTosiHUM y OpoMa OJMH HECHapEHHBIH 3JIEKTPOH,
MO3TOMY €ro BaJeHTHOCTh OyaeT paBHa 1. [Ipu nornomenuu sHepruu cHavana
pacmapuBalOTCS P-3JEKTPOHBI, a 3aTeM S-3JIEKTPOHBI Ha CBOOOJIHBIC
d-opOuTtanu 3TOro e IHEPreTUYEeCKOro YpoBHA U y OpoMa oOpa3yroTcs TpH,
IsTh, CEMb OJMHOYHBIX, PACIAPEHHBIX 3JIEKTPOHOB, U COOTBETCTBEHHO OH
MOKET MPOSABJSATH BaJE€HTHOCTh B BO30YyxaeHHOM coctosinuu 11, V, VII.

bpoMm — munuunwlii Hememann, €ro aToM ropas3Jio Jerye NpUHUMAaeT OJUH
BIEKTPOH, MpEBpaIlaeTCs B OTPUIATEIBHO 3apsSKEHHBIM HOH Br~ ¢
KOH(UTrypanuei 31eKTpOHOB OJIMKANIIIEro MHEPTHOTO raza Kr, 4em OTAaeT CeMb
5JIEKTPOHOB, mpeBpamasck B Br'’ ¢ kompurypaumeit Ar. Bpom ob6mamaer
3HAYUTENHHO 00JI€€ BHICOKON 3JEKTPOOTPUIIATEILHOCThIO, UYeM KaJIbIIUM.

3amaua 9. CoctaBbTe MOJEKYJISIPHBIE U MOHHO-MOJEKYJSIPHBIE YpaBHEHUS



peakiuii B3auMoaercTBus Mexay pactBopamu BaCl, u Na>SOy, Na>CO3; n H,SOq,
CH3;COONa w HCI, Fe(OH)3 u HNO:3.
[Tpu cocTaBiIeHUN HOHHO-MOJICKYJISIPHBIX YPaBHEHUH 3TH COSAMHEHUS 3aITUCHIBAIOT
B MOJICKYJIIPHOH (hopMe, CUITbHBIE PACTBOPUMBIC IIICKTPOJIUTHI — B BUJIC HOHOB.

Jlna peakuumu:

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

P P H P

CUNbH.ON. CUNbH.ON.  CUNbH.OA.  CUbH.IIL.

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

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

Peakiuss BO3MOXKHA, TaKk Kak OHa CONPOBOXAAeTcs 00pa3oBaHHEM
TPYJIHOPACTBOPUMOTO coeuHeHust BaSO,.

NCZQC03 + H2S04 — Na2S04 + H20 + COQT

p p p cnab.on.  eas

CUTIbH.IIL. CUNbH.ONI.  CUTBH.IIL.

2Na* + CO3#* ™+ 2H" + SO/~ — 2Na" + SO/~+ H,0 + CO»?

2H" + C032_—> H;O + CO:.

Peakiust mpoTekaer, Tak Kak COMPOBOXKAAETCS 00pa30BaHUEM 2a3000paA3HO20
coeounenuss CO, u craboeo snekmpoauma H>O .

CH;COONa + HCl — CH;COOH + Na(l,

p p p p
CUNbH. DL CUNbH.9I.  CNa0.9]. CUNBH. DL

CH;COO™+ Na" + H" + CI”— CH3;COOH + Na* + CI’,
CH;COO™+ H" — CH;COOH.
B pesynbTaTe 3TOM peakiuu oopasyercs cnadswiil anektponut CH;COOH.
Fe(OH); + 3HNO; S Fe(NOj3); + 3H,0
H p p cnab.o.
cnab.om. CUTbH.ONI.  CUTbH.IIL.
Fe(OH);+3H" +3NO;™ 5 Fe’* + 3NO; ™+ 3H,0
Fe(OH);+3H" S Fe’* + 3H,0.
Peakuust oOpaTtuma, Tak Kak Cpeu UCXOJHBIX BEIIECTB U CPEAU MPOIAYKTOB
pEeaKIMK €CTh CIIa0bIe AIEKTPOIUTHI.

3agauya 10. lanbBaHWYEeCKUH DIEMEHT COCTOMT U3 XPOMOBOIO U
OJIOBSTHHOTO JJIEKTPOJOB B pacTtBopax wux HutpatoB. CocraBpTe cXemy
rajJbBaHUYECKOI0 3JIEMEHTA, HAMUIIUTE YPAaBHEHUS! S3JEKTPOIHBIX IMPOIECCOB U
TOKOOOpa3zytomei peakiuu. Boeruucnure DJ[C: a) mpu cTaHAApPTHBIX YCIOBUAX (



C C C
Cr3+

= Sn*" = | MoJIb/11); 6) MPH KOHIEHTPAIUAX o3 = “sn® = 0,01 momb/n,

Pemenue. [Ipu cxematnyeckom 3anucy raJJbBaHUYECKOr0 SJIEMEHTA TPaHuUIA
pazziena Mexay METaIOM M PacTBOPOM 0003HAYaeTCs BEPTHKAJIBHOW UYEpPTOMH,
rpaHulla MEXJIY PAacTBOPAMH JJIEKTPOJUTOB — JIBOWMHON BEPTUKAIBHOW 4YEPTOl.
AHOJ 3aIMCHIBAacTCs ClIeBa.

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

¥t /et = _ 0,74 B, ES”N/S”O =—0,14 B. Xpom, kak 0oJiee aKTUBHBIH METaJl,
SIBJIIETCSI AHOJIOM, a OJIOBO — KaTOJIOM.
3anuiieM cxeMy TalbBAHHYECKOTO 3JIEMEHTA:
(-) Cr | Cr(NOs); || Sn(NO3): | Sn (+)
WM () Cr| Cr3* || Sn?* | Sn (+);
AIIEKTPOIHBIC MPOIIECCHI:
anogueli: Cr’— 3¢ — CF" (upouecc oxuciaeHus), X2
KatogHeli: Sn’" +2e” — Sn’  (mpomecc BoccTaHOBJICHNMS)] x3
ypaBHEHUE TOKOOOPA3yIOIIeH peakinu:
2Cr%+ 38n*" — 2CHP" + 385n".
Brruucnum snexktpoasrxkyinyto cuiy (3C):
a) cragmaptayo DJC €7 to ects DJIC snmeMeHTa IpHM CTaHAAPTHBIX
YCJIOBHSIX, KOT/Ia KOHIIEHTPAIIMN HOHOB METaJlJIa paBHBI 1 MOJIB/JI, pacCuuTaeM 1o

YPaBHCHUIO:
E’ E’
0 _ 0 0 _ 2+ 0 3+ 0
E =F kamooa —F anooa Sn /Sn - = /Cr )
0=_-0,14 — (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIUYHBIX OT CTAHAAPTHBIX CHa4dalla pacCuuTacM II0
YPaBHCHUIO HCpHCTa OTACJIBHBIC 3JICKTPOAHBIC ITOTCHIINAJIBI MCTAJIJIOB:

0’0591
ESn2+/Sn0: ESn2+/Sn0 i 2 chnZJr,
E + 5 _ 3
Sn? /Sn0=_0’14+ 02591g10 2=_0,14+ 0259-(—2)=—0,20B;
, 0,0591
ECr3+/Cr0: ECr3+/Cr0 L+ 3 gCCr3Jr
E ;. 0,059
¥’ =074+ 0’0591g10*2=—0,74+ 3 (-2)=-0,78 B;

a 3areM 1o ¢opmyie BerauciauM JJ[C, yauThIBas, 4TO OJOBO OCTAIIOCH KaTOJIOM, a

OUHK — aHOAOM:
E E
E = Sn2+/Sn0_ Cr3+/Cr0
b

£=-0,20-(-0,78)=0,58 B.



7.2.3 IlpuMepHbIA nepeyveHb 3aaHU i 1JI pellleHUsI MPUKJIATHBIX 32124
3agauya 1. B3aumojelicTBHE alOMHHHUS C PACTBOPOM COJISSHOM KHCIOTBI

IPOTEKAET MO CIEAYIOIIEH PEAKIINHN:
241 + 6HCIl — 2AICI; + 3H>1
B peakuuun ywactByror 2,7 kr amomunus. Paccunraiite o0bemM BoAopona,
BBIJICJIMBILIETOCS B XOJ€ PEAKLINH, TPOTEKAIOIIEH IPU HOPMAJIbHBIX YCIOBUSX, a TaK
ke mpu temneparype 28 °C u paBnenun 102 klla; aGCoiOTHYIO TJIOTHOCTH
BOJIOPOJIa U MJIOTHOCTh BOJOPOJA MO BO3YXY; Maccy 0Opa30BaBIIETOCS XJIOpHA
AIFOMUHUS Y MAaCCOBYIO JIOJIFO aJJIOMHHHMS B HEM.
Pemrenue. Peakuust mpoTeKkaeT no ypaBHEHHIO
241 + 6HCI — 2AICIl;+ 3H> 1.
B Bume Tabmmipl mpeAcTaBUM MOJSPHBIE MAcChl, KOJUYECTBO MOJb U
COOTBETCTBYIOIIME UM MACChl YYAaCTBYIOIIUX B PEAKIIMH BELIECTB.

Al AICI3 H,

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

v, MOJIb 2 2 3

m=Mv, T | 54 267 6

YroObl HalTH 00BEM BOAOPOA, BBHIIEIHUBIIETOCS B PEAKIHMH MPU HOPMAaJIbHBIX
YCJIOBHSIX, COCTABUM ITPOIIOPIIUIO:

54 v Al BeLAENSIOT U3 KUCIOTHI (22,4-3) 1 BogopoAa (110 ypaBHEHHUIO PEaKLUu)
2700 r Al BBIIENSAIOT U3 KUCTOTHI V' J1 BOJopoaa (110 YCIOBUIO 3a/1a4n);

Ve =210 2245 5360

JUis yCcnoBHi, OTIAMYHBIX OT HOPMAJIbHBIX, O0BEM Ta3a paccuuTaeMm II0
ypaBHeHuto (1.4):

7

X

v-R-T 3360-8,31-(273 + 28)
= —_ > = 4
p 22,4-102 3678,41,
uiu 1o ¢popmyiie (1.3):
_ Py VorT 101-3360 - (273+28)

V =3678,4 1.
x D 273 - 102 s
AOCOIOTHYIO TJIOTHOCTH BOIOpOAa paccuntaeM 1o dopmyiie (1.6):
M
(H5,) 2
= = =0,09 r/n.
P, ="y, T 224 of



OTHOCHTEIbHYO IJIOTHOCTh BOJOPO/A 1O BO3IyXy paccunutaeM 1o ¢popmye (1.8):

8030 _ M(HZ) _ 2

D = el _ ~
(H2) M(603a) 29

=0,07.
Maccy oOpa3oBaBiierocs B peaklUy XJIOpHAA >Keje3a PacCuuTaeM IIo
YPaBHEHUIO PEAKIINH, COCTABUB MPOTIOPITUIO:

2700r Al ob6pazyror M AICL,

54r Al obpasytor 267t AICI3;

2700-267
m =——=13350r.
AlCl3 54

Maccosyto pomo xene3a B A/CIl; paccuntaeM, UCXOAsI COOTBETCTBCHHO M3
aATOMHBIX ¥ MOJISIPHBIX MacC aTOMOB M MOJICKYJI:
133,5 r AICI; coctasisroT 100 %
27r Al  cocraBmaaror  x %;
27-100
x =
133,5

=20,22 %.

3agaya 2. IlpuBeguTe ypaBHEHHE pPEaKUHUHU IOJYYEHHUS THIPOKCUAA
anmromunus. OnpenenuTe ero cBoMcTea (mpupoay). Hanumure ypaBHeHUs peakuui,
JIOKA3bIBAIOIINE UX.

Pemenne. I'mapokcua amOMUHUSA HENb3sl MOJYYUTh HENMOCPEACTBEHHBIM
B3aMMOJICHCTBUEM OKCHUJA AIIOMUHUS C BOJOW, T.K. OKCHJl HE PAaCTBOPUM B BOJE,
II0O3TOMY €TI0 MOKHO IIOJIYYHTh CJICTYOLIUM IIyTEM:

Alﬂ\f03)3 + 3NaOH — AZ(OI‘I)3 =+ 3NCZN03

I'mppokeun amoMuHus oOnanaer aM@pOTEpHBIMU CBOWCTBaMH, T.€.
JBOVMCTBEHHOM MPUPOIOM, CIEAOBATEIBHO, MOKET B3aUMOJECHCTBOBATh KaK C
KHMCJIOTHBIMH, TaK ¥ C OCHOBHBIMU OKCHJIAMH, THIPOKCHIAMM.
Peakuuu, moarsepsxaronie KUCIOTHBIE CBOMCTBA TUAPOKCUAA!

Al(OH); (HAIO:;) + KOH — KAIO;+ 2H,0;

2AI(OH)3;(HAIOz;) + BaO — Ba(AlO;); + 3H>0.
Peaknuu, noaTBEpKAAOIINE OCHOBHBIE CBOMCTBA THIPOKCUA!

2AZ(OI‘I)3 + 3H2C03 — AZZ(CO3)3 =+ 6H20;

241(OH);3 + 3503 — Al>(SOy)3 + 6H>O0.

3agaya 3. B03MOXXHO 1 CamMOIPOU3BOIBHOE B3aMMOJICIICTBHIE KapOoHaTa
KaJIBLIAS U OKCHJIa KPEMHHSI, IPOTEKAOIIEE 110 YPABHEHHIO
B CTaH/IapTHBIX U300apHO-U30TEPMUUECKUX YCIOBUIX?



Pemenue. KpurepueM caMonmpou3BOJIBHOTO MPOTEKAaHUs TMpolecca B

3aKpBITON CHUCTEME B HM300apHO-M30TEPMHUUCCKUX YCIOBHSIX SBISCTCS YOBLIb
suepruu ['n66ca. Paccuntaem wusMenenue sHepruu ['u66ca AGY B xo1e nanHoi
peaKiMu, BOCMOJb30BaBIIMCh ypaBHeHueM AG’ = AH — T-AS’ Benuuuny
WU3MEHEHUS SHTAIBIINY PEAKIIMHU PACCUUTAEM 110 YPaBHEHUIO:
AHOZ(AfHO COZ(Z) =+ AfHO CaSiO3(,<p)) — (AfHo SiOg(Kp) =+ AfHo CaCO3(,<p)).
DHTanenuu 00pa3oBaHus BCEX YUYACTHUKOB peakluu OepeM 13 TabJIUIIbI
CTaHAAPTHBIX (PUZUKO-XUMUYECKUX BEJIUYHH .

AHCO;) = —393,5 xJIx/Moins; AH’CaCOj34p) = —1206,0 kJIk/MOI;

AfHOSiOZ(Kp) = —859,3 KI[)K/MOJ'IB; AfHOCaSiO3(Kp): —1584,1KI[)K/MOJ'IB.
[ToxcTaBuB 3HAUCHUS B YpPaBHEHUE, TTOTYIHM
AH’=-363,5-1584,1 — (-859,3 — 1206,0) = 87,7 xJIx.

Boluncnum  usMmenenue osurponuu AS’nns  peakuum, IpoTeKarolend B
CTaHJIAPTHBIX YCIOBUSAX, UCIIOIB3Ysl TabIUUHbIE JaHHbIE (Tabi.3.1).

S CaCOj3p= 92,9 JIk/monbK; S?8iOxpy= 42,1 Ik /MOb-K;

§? COy,y =231,5]Tx/MombK; §°CaSiOspy = 82,0 Jlx/monn K.

AS’= Zv- 8o —ZV S exss
ASO = SO COZ(g) + SO CaSiO3(Kp) — SO SiOg(Kp) — SO CaCO3(Kp),
AS’=82,0+231,6-92,9-42,1=178,6 JIx/Kuma AS’=0,179 xIx/K.
Paccuntaem AG’, Bocnonp3oBaBImIuCh HaliieHHbIMH 3HadeHusMu AH u  AS?:
AG'=87,7 - 298 - 0,179 = +34,36 k]JIx.

[Tockoneky AGY > 0, TO pgaHHBIA TpOLECC B CTAHAAPTHBIX YCIOBHAX
CaMOTIPOM3BOJILHO TTPOTEKATh HE MOXKET.

3amaua 4. Peaknus npu temnepatype 20 °C mpotekaer 3a 45 c.
TemnepaTypHblii KO3 GUIIMEHT CKOpOCcTH peakuuun paBeH 3. Kakoe Bpems
noTpedyeTcs A 3aBepuieHus 3Tor peakiuu mpu 40 °C?

Pemenue. Paccuntaem BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTb PEAKIUU MPU
YBEJIMYEHUH TEMIIEpaTyphbl, BOCIOJb30BaBIIMCh  ypaBHeHHeM Baut-Todda
(3.10):

t,—t
D 2 0
Ly 0 10
__y ,
Dtj
v 40-20 v
Uy Uy

Uem BbIIIE CKOPOCTh PEAKIIMH, TEM 3a 0oJiee KOPOTKHUA MPOMEKYTOK
BPEMEHH OHa MPOTEKAaeT, TO €CTh BpeMsl MPOTEKaHWs peakuuu (r) oOpaTHO
MPOTIOPIIMOHAIIBHO €€ CKOPOCTH () (3TO OTpaKEHO B ypaBHEHHH 3.5).



D T
Lo _ "Iy

D T
120 )

_ Y20 T2

1
140 :_'45 :5 C.

T
Orcrona 40 9

Y40
ITpu 40 °C peakuus 3aKOHUUATCA 32 5 C.

3ajgaua 5. B cucteme yCTaHOBUJIOCH PAaBHOBECHE:!
2H](2) S Hg(z) + [2(2), AH? >0.
Kak Hamo u3MeHnuTh TeMneparypy, JAaBJICHUE U KOHUEHTPALMIO PEAarcHTOB,
4TOOBI CMECTUTH PABHOBECHE B CTOPOHY TEUEHUSI MPSIMOU peaKiinuu?
Pemenue.
1. Ipsamas peakuus sugorepmudeckas (AH’ > (). CormacHO NPUHIMITY
Jle Illarenbe npu yBEJIUUYECHUN BHEIIHEH TEMIIEPATYpPbl PABHOBECHE CMEIACTCS B
CTOPOHY JHAOTEPMHYECKOIO Ipoliecca (MAYIIEro ¢ IOIJIONIEHUEM TEeIUIOTHI).
CnenoBaTenbHO, Uil CMEIICHUS PABHOBECHS BIPABO TEMIIEpATYpy HAI0
YBEJIINYUTD.
2. B peakuuu u3 AByx mousieu HI nomydaercs o ogHomy Moo Hrou I, T.€,
BCETO JIBa MOJIsI, IOATOMY M3MEHEHHUE NaBIICHUsI He Oy/IeT OKa3bIBaTh BIMSHHUE Ha
CMEIICHUE PABHOBECUS CUCTEMBI.
3. CwmeunieHre paBHOBECHS BIPABO MOXKHO JIOCTHUYb YBEIWUYCHUEM
KOHUEHTpauuu FHI wnu ynajneHueM W3 cuctembl > u [>, 4TO OPUBEHET K
YBEJIMYEHUIO CKOPOCTH MPSIMOU peaKkiIuu.

3agaya 6. CocrTaBbTe »JIIEKTPOHHBIE (QOPMYJBI AaTOMOB JJIEMEHTOB C
nopsakoBeiM HomepoM 20 u 35, wm3o0pasure pacnpeneneHue 3JIEKTPOHOB B
KBaHTOBBIX s4eilkax. Onpenenure NOJOXKEHUE 3JIEMEHTOB B IMEPUOJHYECKOU
CUCTEME, CBSI3aB €r0 CO 3HAYEHMEM COOTBETCTBYIOIIMX KBAHTOBBIX YHUCEN HU
KOJIMYECTBOM BAJIEHTHBIX AJIEKTPOHOB. OIpeneiauTe BaJICHTHOCTb 3JEMEHTOB B
HOPMaJIbHOM U BO30Y/JIEHHOM COCTOSIHUSIX.

Kakue cBoiicTBa MpOSBISAIOT aTOMBI ATHX 3JEMEHTOB (BOCCTAHOBHUTEIBHBIE
WJIU OKUCIIUTEIIBHBIE), UIsl KAKOTO U3 HUX BBILIE 3JIEKTPOOTPULATENBHOCTD?

Pemenne. ITo tabmmne .M. MenaeneeBa HaXOqUM CHMBOJIBI JIEMEHTOB,
3alKMCBIBAEM MX, BHU3Y CJI€Ba OT CUMBOJA CTaBUM IOPSAKOBBII HOMEDP, KOTOPBIA
YKa3bIBaeT 3apsizl pa aTOMa U KOJIMYECTBO IEKTPOHOB B aTOME.

Jlanee 3anuceIBaeM 3J1EKTPOHHYIO OPMYJTy aToma, pacipeesiss d1eKTPOHbI
[0 YPOBHSAM U TIOJYpPOBHSIM, PYKOBOJCTBYSCh NPUHIMUIAMH 3HEPIeTUUYECKON
BbirofHOCTH U [laynu. OHepretnueckuil ypoBeHb 0003HauaeTcss LUGpod Hu
COBIAJAET CO 3HAYEHHEM IJIABHOTO KBAaHTOBOTO 4YHUCJa 7; IOJYypPOBEHb



obo3Hayaercs OykBamu s, p, d, f, KOTOphle COOTBETCTBYIOT OpOHTaIbLHBIM
KBaHTOBBIM 4YHCJaM [, CBEpXy CIpaBa HaJ KOTOPHIMH 3alHMCHIBACTCS YHUCIIO
DJIEKTPOHOB, PACTIOIOKEHHBIX HA HUX (HA S-OpOUTAIN — MAaKCUMAJILHO JIBa, HAa TPEX
DKBUBAJICHTHBIX P-OPOUTAISIX — MAaKCHUMaJIbHO IIECTh, HA TSITH SKBUBAJIECHTHBIX
d-opOuTansx — MaKCUMaJIbHO JIECSTh).
20Ca 1s22s22p%3s23pS4s2.
MaxkcuManbHOE 3HaUYCHHE IIIaBHOTO KBAHTOBOTO YHUCIIA, T.€. KOJUYECTBO

3aII0JIHSIEMBIX DHEPreTHYECKUX YPOBHEN, COBMALAET C HOMEPOM IIEpHUOJaA, B
KOTOPOM HaxXOJUTCS JAHHBIN JJIIEMEHT: Nyax = 4, IEpUOL 4.

Howmep rpynnsl nansoro snemenrta Il, T.e. 0H coBnagaer ¢ KOJIM4ECTBOM
BAJICHTHBIX JJIEKTPOHOB. KalbIui OTHOCUTCS K DJIEMEHTAM S-CEMENCTBa U
COOTBETCTBEHHO HaXOJAUTCS B TJIaBHOW MOATPYIIIIE.

Pacnpenenenue 31€KTPOHOB MO s4YeikaM OyJaeT UMETh BHU:

S p d f
4110
3
201 b
Lt

B HoOpManbHOM COCTOSHHMM Yy aToMa KaJlblUsl HET HECMapeHHBIX
AJEKTPOHOB, TMOATOMY €ro BaJIeHTHOCTh Oyjaer paBHa Hy’w0. Ilpu
BO30YXXJI€HUHU aTOMa, T.€. COOOUIEHHUU €My HEKOTOPOW dHEpPTUH, 3JIECKTPOHBI
IOCJIEAHEr0 JHEPTETUYECKOTO YPOBHA pacCHapuBaKOTCA, W Yy KalabIHsA
MOSIBJISIETCS IBAa CBOOOIHBIX DJIEKTPOHA: OJUH B COCTOSTHUU 48, IpyTrout — 4p, a
BMECTE C 3TUM BAJECHTHBIE BO3MOXHOCTH KaJbIU YBEJIUUYUBAIOTCS C HYJIA 10
JIBYX.

Kanbuuit — munuunviu memann, KOTOPbIA NpU OTAAYE ABYX BIJIEKTPOHOB
C NOCIEIHEr0 DHEPreTHYECKOTO0 ypOBHSA mpespamaercs B uoH — Ca’’,
00Jaaomuil  yCTOMUMBBIM 3JIEKTPOHHBIM CTPOCHHUEM MPEIIIECTBYIOLIETO €My
WHEPTHOTO ra3a aproHa ¢ BOCbMUAJIEKTPOHHON BHEIIHEH 000I0UYKOMH.

PaccMoTpuM B TakoM K€ MOPSAIAKE 3JIEMEHT, CTOAIIMH B TaOJHIE IOA
HOMepoM 35. D10 Opom:

3sBr  1522s?2pf3s23p%4s23d!%4p°.

ITo dbopmysie MOXKHO BHAETh, UTO 3TO IEMEHT 4-r0 nepuoaa (Mmq = 4), VI
rpynnbsl  (Ha TOCJHEIHEM DJHEPreTUYeCKOM YPOBHE CEMb DIEKTPOHOB),
p-CEMENCTBA TJIABHOU MOATPYMIIBL.



DnexkTpoHHO-rpaduueckoe n3odpaxeHue aroma Opoma OyAeT UMETh BU:

S p d f
411
by
2
Ll

B
HOpPMaJbHOM COCTOSIHUM y OpOoMa OJIMH HECITAPEHHBIN 3JIEKTPOH, IO3TOMY €0
BaJEHTHOCTh Oyaer paBHa 1. Ilpu mnornomeHun >HEpruM CcHayana
pacrmapuBarOTCA pP-3JE€KTPOHBI, a 3aTE€M S-3JIEKTPOHBI Ha CBOOOJHBIE
d-opbuTtanu 3TOTO X€ SHEPreTHYECKOro YpOoBHSI U 'y 6poMa 00pa3yroTcs TpH,
ITh, CEMb OJWHOYHBIX, PACIIAPEHHBIX JJEKTPOHOB, U COOTBETCTBEHHO OH
MOKET MPOSBJISATH BaJCHTHOCTh B BO30YyxaeHHOM coctosiHuu 111, V, VII.
bpoM — munuunvit Hememarn, €ro ATOM ropasao Jerdye NpUHUMAaeT OJUH
DJEKTPOH, MPEBpAINAETCs B OTPULATEIBHO 3apsKEHHBIN HOH Br ¢
KOH(UTYpaIKei 3IeKTPOHOB OMMKANUIIIEro HHEPTHOTO raza  Kr, 4eM OTHaeT CeMb
5JIEKTPOHOB, NpeBpainasch B Br'’ ¢ xoudurypauuein Ar. Bpom o6namaer
3HAYUTEIBHO 00JIe€ BBICOKOM AIEKTPOOTPHULIATEBHOCTBIO, YEM KaJIbLUN.

3apaua 7. CocraBbTe MOJIEKYJSIPHBIE M MOHHO-MOJIEKYJISIPHbIE YPAaBHEHHUS
peakiuii B3auMoaerucTBUs Mexay pactBopamu BaCl, u Na>SOy, NaCO; n H,SOy,
CHgCOONa u HCZ, Fe(OH)3 nu HNO3
[Tpu cocTaBneHNN HOHHO-MOJIEKYJISIPHBIX YPaBHEHUHN 3TH COSIMHEHUS 3aHCHIBAIOT
B MOJICKYJISIpPHOM (pOopMe, CUIIBbHBIE PACTBOPUMBIE SJIEKTPOIUTHI — B BUJIE HOHOB.

s peakumu:

BaCl; + Na)SO4—BaS04|+ 2NaCl (MonekyJspHOE YpaBHEHHUE),

P P H P

CUNbH.ON. CUNbH.ON.  CUNbH.OA.  CUIbH.II.

Ba’* + 2CI” + 2Na* + SO/~ — BaSO,| + 2Na* + 2CI~ (nonHO€ HOHHO-
MOJIEKYJIIPHOE YpaBHEHUE),

Ba’* + SO/~ — BaSO,| (CoXpamieHHOe HOHHO-MOJIEKYJIIPHOE YPABHEHHUE).

Peakuust BO3MOXKHA, Tak KaK OHa CONPOBOXIAeTcs OOpa30BaHUEM
TPYJIHOPACTBOPUMOTO coeTuHeHus BaSO,.

NCZ2C03 =+ H2S04 — Na2S04 =+ H20 + COQT

p p p cnab.on.  eas

CUNbH.ON.  CUNbH.OJ..  CUJILH.I]L.

2Na* + CO?™+ 2H" + SO/~ — 2Na* + SO/ ™+ H,0 + CO>!

2H" + C032_—> H>;O + CO>1.

Peakuus mpoTekaeT, Tak Kak COMPOBOXKAAECTCA 00Pa30BAHUEM 2A3000PA3HO20



coedunenuss CO, u craboeo snekmpoauma H,O .

CH3;COONa + HCl — CH;COOH + NaCl,

p p p p
CUTIbH.I]L. CUNbH.O.  CNaD.31. CUTIbH.I]L.

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

CH;COO™+ H" — CH;COOH.

B pe3ynbTaTe 3TOM peakiuu oopasyercs cnadbiil anektponut CH;COOH.

Fe(OH); + 3HNO; S Fe(NOj3); + 3H,0

H p p cnad.o.

cnab.on. CUTIbH.IIL. CUTIbH.IIL.

Fe(OH); + 3H" +3NO;™ S F™ + 3NO; ™ 3H,0

Fe(OH);+ 3H" S Fe’* + 3H,0.

Peakiust oOpaTuma, Tak Kak Cpeid UCXOJHBIX BELIECTB U CPEIU MPOAYKTOB
pEeaKIMK €CTh CIIa0bIe AITEKTPOIIUTHI.

3apaya 8. Brruuciaure pH pacTBOpa TMAPOKCHAA KajdbLUsl C MOJSPHOM
koHnentparmeit 0,005 monw/n, cuntas aucconnanuio Ca(OH), mOTHON.

Pemenne. pH = — Ilg [H']. Tuapokcua Kanblus OPHU AMCCOIMAIIAH
o0pasyeT HMOHBI Kanblusi M TuApokcua-uoHel: Ca(OH), S Cda’t + 20H
Konrenrpanusi uoHOB OH  CBsi3aHa C KOHICHTpaiuei noHoB H' HOHHBIM
npoussenenreM Boasl: [H'] - [OHT] = 107¢. Orcrona [H'] = 107/ [OH].

W3 ypaBHEHUS qUCCOIMAIMU  CIIEYET, YTO

[OH] =2 [Ca(OH);] =2 - 0,005 =0,01 moan/m.

[H]=107%0,01 = 10> mon/n1;  pH =—1g 1072 = 12.

3amaya 9. 'anbBaHUYECKUI 3JIEMEHT COCTOUT U3 XPOMOBOTO U OJIOBSIHHOTO
AJIEKTPOJIOB B pacTBOpax HX HUTpaToB. COCTaBbTE CXEMYy TIaJbBaHUYECKOIO
AJIEMEHTAa, HAIUIIUTE yPaBHEHMS DJIEKTPOJHBIX IMPOIECCOB U TOKOOOpa3yrolien

C 3 C.2
peakiyn. Beruuciure DJIC: a) mpu cTaHmapTHeIX yenoBusax ( ¢’ = STt = ]

Con?* = 0,01 MoJB/11.

Pemenue. HpI/I CXEMATHUYECKOM 3aIlIMCH TaJIbBAHUYECKOTO DJIEMEHTA I'paHUIla

c
MOJIb/1T); 0) IpU KOHLIEHTpausax Cr 3

paszziena Mexay METaIOM M PacTBOPOM 0003HAYaeTCs BEPTHKAJIBHOW UYEpPTOH,
IpaHUIla MEXIY PacTBOPAMH SJIEKTPOJUTOB — JIBOMHOM BEPTHKAJIBbHOW YEPTOM.
AHOJ 3aIMCHIBAETCS CJIEBA.

CpaBHI/IM CTaHAAaPTHBIC SJICKTPOAHBIC IIOTCHII M AaJIbI MCTAJIJIOB:
0 0

C3+/C0 ES2+/S0 o
r r=-0,74B, n"=—-0,14 B. Xpom, kak 0ojiee akKTUBHBI MeTaJll,

ABJIACTCA aHOAOM, a OJIOBO — KaTOAOM.



3anuiiem CXCMY I'aJIbBAHUYCCKOI'O 3JICMCHTA.:
(-) Cr | Cr(NO3); || Sn(NO3)> | Sn (+)
YK (-) Cr| Cr3* || Sn?* | Sn (+);
DJICKTPOJHBIC ITPOLIECCHI:

anogmeli:  Cr’— 3e” — CF’" (upouecc oxuciaeHus), X2
. 2+ - 0 |
KaTOAHBIN: Sn”" + 2e — Sn (Iporiecc BOCCTaHOBJICHUS); x3

ypaBHEHHE TOKOOOPa3yIoNel peaKIuu:
2Cr%+ 38n*" — 2CHP" + 385n".
Breruncnum snektpoasrxkyiyto cuiy (3C):
a) crapmaptayio DJIC £ 1o ects DJC dnmeMeHTa NpH CTaHAAPTHBIX
YCIIOBUSX, KOTJIa KOHIICHTPAIIMA MOHOB METaJlIa PaBHBI 1 MOJB/J, paccyuTaeM Io

YPaBHCHUIO:
E’ E’
0 _ 0 0 _ 2+ 0 3+ 0
E =F kamooa - E anooa Sn /Sn - = /Cr )
E9=_0,14 — (- 0,74) = 0,60 B;
6) B YCIOBHAX OTIMYHBIX OT CTAHAAPTHBIX CHa4dalla pacCuuTacM II0
YPaBHCHUIO HCpHCTa OTACJIBHBIC 3JICKTPOAHBIC ITOTCHIINAJIBI MCTAJIJIOB:

0’0591
ESn2+/Sn0: ESn2+/Sn0 L2 gCSnZJr,
E + > _ ’
Sn? /Sn0=_0,14+ 025913;10 2=_0,14+ 0259-(—2)=—0,20B;
) 0,059 c
ECr3+/Cr0: ECr3+/Cr0 + 3 & CI’3+,
E ;. 0,059
crd /Cr0:_0,74+ 0’0591g10*2=_0,74+ (-2)=-0,78 B;

a 3aTCM IIO (I)OpMyJIC BBIYHMCJIMM SI[C, YUYUTBIBAsA, YTO OJIOBO OCTAJIOCH KAaTOJAOM, a
OWHK — aHOAOM:

E — ESn2+/Sn0_ ECr3+/Cr0
b

£ =-0,20-(-0,78)=0,58 B.

3anaua 10. M3nenve u3 xenesa ¢ IpPUMECHI0 HUKEI HAXOUTCS BO BIAXKHON
cpeze, coeprKalleld yIJIeKUCIbIN ra3. YKaxuTe, 0 KAKOMY MEXaHU3MY ITPOTEKAET
KOPPO3MOHHBIN MIPOLIECC, U HATUIIUTE €r0 YPaBHEHUSI.

Pemenne. YTIIeKUCIbIN ra3 B3aUMOJCHCTBYET ¢ BOJION U oOpasyer cialyro
yroapHyto kuciaory CO, + H,O S H,CO; kotopas JIUCCOIUUPYET TIO
ypaBuennio H,CO; S H™ + HCO; . Takum o0pa3om, pacTBOp, B KOTOPOM



HaXOAMUTCA U3enue, OyJeT IPOBOANUTD dJIEKTPUUECKUN TOK, U OKUCIUTEIEM B HEM
SBISIFOTCS  Katuonbl  H'.  Kopposws, ciemoBaTeiabHO, MPOTEKaeT MO
NEKTPOXUMUYECKOMY MEXAHU3MY.

3anuiieM cXeMy BO3HHUKIIEr0 KOPPO3UOHHOTO 3JIEMEHTA:

Fe|H" ,HCO; | Ni.

Kenezo Fe 0onee akTUBHBIN MeTaI ( Eg 240 0,44 B) uem HUKEIb, OHO
e e
SBJIICTCSI aHOJIOM, a Ni — kaTomom ( E° = —0,25 B).
Ni2+/Ni0

Cxema BHCKTpOXHMHqCCKOﬁ KOPPO3HH XKECJC3a C MpUMCChIO HUKCIIA B BOAC,
conepmameﬁ yrHCKI/ICJ'IHﬁ ra3, mpcacTaBjicHa Ha CXCMC.

T, N\

H+

CxeMa 3J1eKTpOXUMUYECKON KOPPO3HH JKeje3a B KUCIION cpejie
Ha noBepxHocTu *kene3a (aHOAa) MPOUCXOIUT MPOIECC OKUCTCHUS.
VpaBHeHue aHOAHOTO mponecca (anon Fe’):  Fe’ — Fe?* +2e”.
JKeneso B Bue HOHOB Fe’" mepexoauT B pacTBOp, a SIEKTPOHEI IIEPETEKAIOT
Ha HUKeNb. [[OBepXHOCTh HUKENS 3apshKaeTcsl OTPULIATEIbHO, K HEW U3 pacTBOpa
MOAXOAST KATHOHBI BOAOPO/IA, TPUHUMAIOT 3JIEKTPOHBI U BOCCTAHABIMBAIOTCS.
VpaBHenue karoqHoro mpouecca (karox Ni%): 2H" +2e™— H..

7.2.4 IlpumepHbIii epevYeHb BOMPOCOB VISl MOATOTOBKH K 3a4eTy

He npenycMoTpeHo y4eOHbIM MIIaHOM

7.2.5 llpumepHbIii IepeYeHb 3aJaHN /151 pelleHUs] NPUKJIAAHbIX 3a/1a4
1. OcHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJIIPDHOW TEOPUU: 3aKOH COXPAHEHUS MACChI

BEILIECTB, 3aKOH MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTAJIpO U CIEACTBHUE U3 HETO.
3aKOH SKBUBAJICHTOB.

2. Knaccbl HEOPraHMYECKUX COEAMHEHWN: OKCH[bI, KHCIOTBI, OCHOBAaHHUS, COJIH.
[lonydeHnue, CBOMCTBA, IPUMEHEHUE B CTPOUTEIIBHOM ITPAKTHUKE.

3. Mapamerpst © (QYHKIIMA  COCTOSIHUSI ~TE€PMOJMHAMHYECKOW  CHCTEMBL.
BuyTtpennsst sHeprusi u sHTanbnug. CraHAapTHas SHTaJIbIHUS 00pa30BaHUs
CJIOKHOTO BellecTBa. TernoBoit 3 ekt peakiuu. 3akoH ['ecca u crneacTBue us3
HETO.



4. XuMmHudeckass KHHETHKA B TOMOTE€HHBIX cucTeMax. CpeaHsss CKOPOCTh PEAKIIUU.
3aKkoH JelcTBUA Macc. BiusgHMe TemmepaTypbl Ha CKOPOCTb XHMHYECKOM
peakiuu. DHEepPrusi akTUBALUK M aKTUBHbBIE MOJeKyJbl. [Ipasuno Bant-I'odda.
CylHOCTh KaTanusa.

5. Ilporeccrl oOpaTuMbie U HeOOpaTuMble. KoHCTaHTa XMMUYECKOTO PaBHOBECHUS U
€€ 3HaueHUE ISl XapaKTEPUCTHKU TOJIHOTHI MPOTEKAHUS PEAKLUUH. Y CIOBUSA
CMEILIEHUS TOMOTEHHBIX M TETEPOreHHBIX paBHOBecuil. lcmosib3oBaHue
npuHuuna Jle-Illarenbe B TEXHOJOTMYECKHX MpolLEeccax MPOU3BOJCTBA
MHUHEPAJIBHBIX BKYIIUX U U3JIEJINHA HA UX OCHOBE.

6. CaMONpoOu3BOJILHO  MPOTEKAIONIME MPOLECChl. JHTPOMUS Kak  Mepa
HEYTOPSIOUEHHOCTH cHucTeMbl. M3meHenue sHepruu ['mbOOca kak kputepuit
CaMOITPOU3BOJIBHOTO IPOTEKAHUS POLIECCOB B HEN30JIUPOBAHHBIX CUCTEMAX.

7. OOuue KBaHTOBO-MEXaHWYECKUE MPEJCTABICHUS O CTpoeHue aroma. BomHoBas
GbyHKLUS, 3JIEKTPOHHOE 00JIaKO, TUITBI aTOMHBIX opOuTanei. KBaHtoBbie uncia
KaK XapaKTEpPUCTHKA COCTOSIHUS 3JIEKTPOHOB B aTOME: TJIaBHOE, OpOUTATIBHOE,
MAarHuTHOE, CIIMHOBOE.

8. IlpunHiunel pacupeneneHue 3JIeKTpOHOB B atome. [Ipunnun [laynu n npasuiio
['yuaa. [TocnenoBaTenbHOCTh 3aMOJHEHUSI aTOMHBIX OpOHTaseil B COOTBETCTBUU
¢ ux sHeprueit. [Ipasuna KieukoBckoro.

9. Ilepyonnueckuidi 3akOH W IepuoAMdYecKas cucrema saeMeHTtoB [[.H.
MenpneneeBa. CTpykrypa nepuoanueckoi cucremsl .. MeHneneeBa, mpuHIMI
€€ MOCTPOECHUS B COOTBETCTBUH CO CTPOCHUEM SJIEKTPOHHBIX 000JIOYEK.

10.ITepnoanaHOCTS U3MEHECHUE CBOMCTB JJIEMEHTOB. 3aBUCUMOCTh
OKHCJINTEIIBHO-BOCCTAHOBUTEIIBHBIX CBOWCTB 3JIEMEHTOB OT MX ITOJIOKECHUS B
NEPUOJNYECKON CUCTEME. ODHEpPrusi HOHU3ALMH, CPOJCTBO K DSIIEKTPOHY,
AIEKTPOOTPULIATENBHOCTD.

11.KBaHTOBO-MEXaHUYECKOE ONHCAHUE XUMHYECKOM CBSI3M METOJOM BAJICHTHBIX
cxemM (BC). Mexanu3sm o00pa3oBaHus KOBaJeHTHOM cBs3u. (CBoiicTBa
KOBAQJIEHTHOMN CBSI3U: CUTMa- M NHU-CBSI3U, HANIPABJIECHHOCTb U DHEPIrUsl CBS3H.
KoBanenTHas CBA3b NMOJSApHAA U HENOJspHasA. [[MIonp W TUMOJBHBIA MOMEHT.
HNonnas cBs3b.

12.PacTtBOpBI, TEepMOAMHAMHMKAa pacTBOpeHus. @DuU3NUecKne U XHUMHYECKHE
poIIecChl pu 00pa3oBaHUM pacTBOPOB. CIIOCOOBI BRIPAKCHUS KOHIICHTPAIHH
pacTBOpPOB.

13.IlonmkeHne TeMIepaTtypsl 3aMep3aHUsi PacTBOPOB M HCHOJIb30BAHHUE STOTO
SIBJICHUSI B CTPOUTEIbHON MPAKTHKE.

14.CyutHOCTh  3JEKTPOIUTUYECKON AUCCONUALMM. OJIEKTPOJIUTHI CHUJIBHBIE U
cnabble. CreneHb M KOHCTaHThl  JIUCCOLMALMU.  DJIEKTPOJHMTHYECKAs
JUCCOLMAIUS CHJIBHBIX M CJIAa0BIX 3JEKTPOJMTOB: KHUCIOT M OCHOBaHUMU;



CpPEAHUX, KUCIIBIX U OCHOBHBIX COJIEH.

15.Peakiiun B pacTBOpax »3JEKTPOJIMTOB, KaK PEAKIUA HX HOHOB. Y CIOBHUS
NPOTEKaHUs MPAKTUYECKU HEOOpaTUMBIX peakiiuii ABoriHOoT0 oOMeHa. [IpaBuino
HaIlMCaHUs HOHHO-MOJIEKYJISIPHBIX YPaBHEHHU.

16.OnexTponutnyeckas aucconuanus Boabl. MloHHOe mpou3BeneHue BoAbl Kw.
Bonoponnsiii nokaszarens pH Kak XapakTEpUCTMKA aKTUBHOW pEaKUUU CPEJIbI.
Metonp! onpenenenust pH cpenpl.

17.I'napomm3 coneii. Conu TUAPOJU3YIOLNIMECS 110 AaHHOHY, IO KAaTHOHY,
Heruaponusyronmecss coiad. CTeneHb M KOHCTAaHTa THAposid3a. BiusHue
BHEITHHUX ()aKTOPOB Ha CTETIEHb MOJHOTHI THPOJIH3A.

18.'eteporenHble TUCHIEPCHBIE CUCTEMBI, UX KiIaccu(UKaIys U NMPUHIUIHATbHAS
HEYCTOWYUBOCTh. DaKTOPbI, CHOCOOCTBYIOIINE YCTOMYMBOCTH CUCTEM.

19.MexaHu3M BOZHUKHOBEHUS CKayKa IMOTEHIMANa Ha TPAHULE IEKTPOA-PaCTBOP.
OnpeneneHue dIEKTPOAHBIX MOTEHIMATIOB C MTOMOUIBIO 3JIEKTPO/Ia CPABHEHUS.
@akTOophl, BIMSIOIINE HA BEIMYMHY 3JIEKTPOJHOIO IMOTEHIMANA. YpaBHEHUE
HepHcra.

20.Koppo3uss MetamuioB W ymiepOd, HAHOCHMBIH TPOTEKAHHUEM KOPPO3UOHHBIX
mpoiieccoB. TUTBI KOPPO3UH U METOIBI OOPHOBI C HUMHU.

21.OcHOBHBIE  MOHSTUS  XUMHH  BBICOKOMOJICKYJIIDHBIX  COEOUHEHHIA.
MonekynsapHo-maccoBoe pacnpenaenenue. Crenenb noaumepusanuu. Crocoobt
nonydeHus BMC.

22.Xumuyeckue 1 (PU3MKO-XUMHUECKUE METO/IbI HICHTU(PUKALUY, TPUMEHSIEMbIE
JUISL U3yYEHHSI CTPOUTENBHBIX MAaTEPUAIIOB U U3/I€IUN U3 HUX.

7.2.6. MeToanka  BBICTABJIEHHUS  OIEHKH TNPpH  NPOBeJeHUH
NMPOMEKYTOYHOM ATTeCTANNH
Jlommyck K dK3aMeHy TPOBOJUTCS IO TECT-OmMiieTaM, KaKIbI M3 KOTOPBIX

coaepxxut 10 BorpocoB u 3amauy. Kaxaplii mpaBUJIbHBIA OTBET HAa BOIIPOC B TECTE

oneHuBaeTcs 1 OGamiom, 3amada oreHuBaeTcs B 10 OGamnoB (5 06ammoB BepHOE

pelieHre U 5 0ayIoB 3a BEPHBIM OTBET). MakcuMaabHOE KOJUYECTBO HaOpaHHBIX

oamoB — 20.

1. Ouenka «HeyaoBiIeTBOPUTEIHHO» CTaBUTCSA B Clydae, €Cld CTyAEHT HaOpal

MeHee 6 0aIoB.

2. OreHka «YIOBJICTBOPUTEIHHO» CTABUTCS B CIIy4ae, €CJIM CTYJSHT HaOpai oT 6

1o 10 6amoB

3. Ormenka «XopoImio» CTaBUTCA B Ciydyae, €clid CTyJeHT Habpan ot 11 mo 15

0aJIJIoB.

4. Ouenka «OTIUYHO» CTABUTCA, €CIIU CTYJEHT HaOpai ot 16 mo 20 6anos.)
CryneHTsl, KOTOphle HaOpanu 1o TecTupoBaHuio OoT 16 mo 20 OGamioB



IIOJIy4arOT aBTOMaTUYECKU OLIEHKY «OTJINYHO» IO dK3aMeHy. CTylEeHTBI, KOTOpbIE
HaOpanu MeHee 6 OaJIOB K 9K3aMeHy He JoIycKatoTcs. Bee octanbHble CTYIEHTHI
JIOTIyCKAlOTCA JI0 SK3aMeHa, SK3aMEHAIlMOHHBIA OWieT BKIIOYaeT B celds Tpu
BoIpoca (2 BONpOca TEOPETUUYECKUX M OJHUH NMPAKTUYECKHH, KOTOPBIA Tpedyer
pa3BEpHYTHIM OTBET IPU  PELLIECHUU 337a4N).

1. Ounenka «HeynoBIeTBOPUTENBHO» CTaBUTCS B Ciydae, €CIM CTYIEHT He
CIPaBUWJICS HU C OJHUM U3 33JaHUI OUJIETa WK HE COBCEM TOYHO OTBETHJI TOJIBKO
Ha OJIMH TEOPETHYECKUI BOIPOC.

2. OneHka «Y JOBIETBOPUTEIBHO)» CTABUTCS B CIy4dae, €CIU CTYACHT OTBETHII HA 2
TEOPETUYECKHUX BOIIPOCA.

3. Onenka «XopoIo» CTaBUTCS B CiIy4ae, €ClId CTyACHT OTBETWJ Ha 2 BoIpoca
(1 TeopeTnueckuii U 1 mpakTUUECKUN C Pa3BEPHYTHIM OTBETOM).

4. Ouenka «OTIMYHO» CTABUTCS, €CIU CTYACHT NPABUIBHO OTBETUJI HA BCE TPHU
BOIIPOCA.

Bo Bpems mnpoBeneHus 3K3amMeHa OOydYarol[uMecs MOTYT MOJb30BaThCs
MpPOrpaMMON JTUCIUIUIMHBI, & TAKKE CHPABOYHBIMHU JAHHBIMU U BBIUHUCIUTEIBHOU
TEXHUKOU.

7.2.7 IlaciopT O1lIEHOYHBIX MATEPHAJIOB

Kon
KonTponupyemslie pa3aens! (TEMbI) . HaunmenoBanue
KOHTPOJIMPYEMOH

WU CIIHUITIIMHBI OLICHOYHOI'O CpeacCTBa
et KOMIICTCHII M 1 pen

Ne o/mt

1 Crpoenue BeniectBa u peakuuonHas [YK-1, OIIK-1 Oruer, TecT, KOHTPOJIbHAS
CIIOCOOHOCTH BELIECTB pabota, 3ammuTa pedepaTa
IK3aMeH

2 OCHOBHBIE 3aKOHOMEPHOCTH VK-1, OIIK-1 Ortuer, TecT, KOHTPOJIbHAS
XUMHUYECKUX TTPOIIECCOB pabora, 3amuTa
1abopaTOpPHBIX padoT,
9K3aMCH

3 PactBopsl. Jucniepcubie cucremsl.  |YK-1, OIIK-1 Oruer, TecT, KOHTPOJIbHAS
Komnounast pabota, 3amuTa
1a00paTOpHBIX padoT,
3amuTa pedepara,
9K3aMCH

4 DIEKTPOXUMHUYECKHE MTPOLIECCHI VK-1, OIIK-1 Otuer, TecT, KOHTPOJIbHAS
pabora, 3amuTa
1a00paTOpHBIX padoT,
3amurTa pedepara,
dK3aMeH

5 [Tonumepsl U oMTOMEPHI VYK-1, OIIK-1 Ortuer, TecT, KOHTPOJbHAS
pabora, 3amuTa
71a00paTOpHBIX padoT,
3amurTa pedepara,
IK3aMEH




6 Xumuueckasi uACHTU UKL VK-1, OIIK-1 Otyer, TecT, KOHTPOJIbHAS
pabora, 3amuTa
1a00paToOpHBIX padoT,

OK3aMCH

7.3. Meroanueckue MaTepuajibl, ONpPeAeJSIONIAe MPOoUeAypPbI
OLICHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TectupoBaHue OCYIIECTBISIETCA, JUOO TP TOMOIIM KOMIIBLIOTEPHOU
CHUCTEMBI TECTHPOBAHUA, JHOO C WMCIOJIB30BAHMEM BBIJIAHHBIX TECT-33JIaHUA Ha
OymaxHoMm Hocutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISICTCS
IPOBEPKA TECTA 3K3aMEHATOPOM M BBICTABJISAETCS OLIEHKA COTJIACHO METOJUKH
BBICTABJICHUS OLICHKH MPH IPOBEICHUU ITPOMEKYTOUYHOU aTTECTALUU.

Pemiennie cTaHgapTHBIX 3aJa4 OCYUIECTBISAETCS, JIMOO TPU TOMOIIH
KOMIIBIOTEPHOU CUCTEMBI TECTUPOBAHUSA, JIMOO C UCIIOIB30BAaHUEM BBIJJAHHBIX 3a/1a4
Ha OymakHoM Hocutesne. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKa PEHICHUS 3aJlad SK3aMEHATOPOM M BBICTABISACTCS OIICHKA, COTJIACHO
METOJIMKH BBICTABJICHHUSI OLIEHKH TIPU MPOBEACHUMN TPOMEKYTOUYHON aTTECTALIUM.

Pemienne mnpukiIagHBIX 3a7ad  OCYIIECTBISETCS, JHOO TMpH TTOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JIMOO C UCIIOIB30BaHNEM BbIJJAaHHBIX 3a/1a4
Ha OymaxHoM Hocutese. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpKa PEUICHMS 3aJlad AK3aMEHATOPOM M BBICTABISACTCS OICHKA, COTJIACHO
METOJIMKH BBICTABJIEHUS OLIEHKU ITPU MPOBEACHUHN TPOMEKYTOUYHOM aTTECTALIUM.

8 YYEBHO METO/IMYECKOE U THO®OPMALNMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)
8.1 Ilepeuenbp yueOHOIl JHMTEpaTypbl, HEOOXOAUMOH JISI OCBOEHUS
AUCUMILTHHBI
1. KopoBun H.B. O6mas xumus: yue6. sl CTyA. YUPEKIACHUHN BbICIIL. POd.

ob6pazoBanusi / H. B.KopoBun. — 13-e uzn., nepepad. u gon. — M. : U3narenbckuit

HeHTp «Akaaemusi», 2011. — 496 c.

2. 'munka, Hukomnaii Jleonuaosuy. OOmas xumus [Tekcr] : yue6. mocodue :
nomytieHo MO CCCP / I'nunka, Hukonait Jleonnmosud ; mon pea. B. A. Ilomnkosa,
A. B. babkoga. - 18-e uzn., nmepepab. u mom. - M. : FOpaiit , 2012

3. Xumus [Tekct] : yue6HOE mocoOue / BopoHek. Toc. apXUTEKTYyp.-CTPOUT.
yH-T ; oz obml. pex. I'. I'. KpuBneBoii. - Boponex : [0. u.], 2013

4. Aptemenko, A.W. Oprannueckas XuMusi: yueO. JyIsi CTPOUT. CIIeIl. BY30B /
A.N. ApremeHko.- 5-e u3a., uctp. — M.: Beiciiag mkona, 2002. — 559 c.

8.2 Ilepeyenr MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX NPHU
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca MO0 IWCIHUIJIMHE, BKJIKYAs
nepevyeHb  JIMIEH3HMOHHOTO  MPOrPAMMHOr0  oOecmedeHHsi, PecypcoB
HUH(POPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTH «HTEepHET», COBpEeMEeHHbIX
npoecCHOHATBHBIX 023 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

UreHne mneKUWi OCYLIECTBISETCS C HCIOJIb30BAHUEM IPE3CHTAlU B




nporpamme «Microsoft PowerPointy.

JUis  BbINOJHEHUsT  JAOOpPAaTOPHBIX  pabOT  MCHOJIB3YEeTCs  y4eOHBIi
7ab0paTOpHBI  KOMITIEKC «XuMmus», coBMmecTuMbii ¢ [IK u cHaOxkeHHBIN
IPOTPAaMMHBIM 00ECTICYCHUEM.

Ba3zwvl oannvix, ungpopmayuonno-cnpagounsvie u NOUCKOBble CUCMEMBL:
Xumuuecknit  kartanor. Heopranumueckas  xumusa. CaildTel W KHUTH
http://www.ximicat.com
Chemnet - odunmansHOE EKTPOHHOE U3JaHUE XUMHUYEcKoro ¢akynbreTra MI'Y
http://www.chem.msu.ru/rus
CrnpaBoyHO-nH(DOPMAITMOHHBINA caldT 1Mo XxumuH http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIA
OCYHECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOIECCA

VYueOH0-1a00paTOPHBIA KOMITIEKC « XUMUSY -ayn. 6421
2. Nonomep H-160 -ayn. 6421
3. JJabopartopusrit pH-metp JIITY-01 -ayn. 6421
4. llIxad ¢ BHITSHKHOM BEHTUIISAITUEH -ayn. 6421
5. JJabopatopHas XuMHUYECKas MOCya -ayn. 6421
6. AKBaIMCTUILIATOP - ayn. 6422

Texnuueckue cpeocmea o0yuenus
1. HoytOyk - oTaen opranu3ainuu 1 ooecredeHus: yueOHoro npoiecca
2. MenuanpoeKkTop mporpamMmm - OTIEN OpraHu3aiii U o0ecrnedeHus: yueoOHoro
nporecca

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

[To muctunmuHe «XUMUS YUTAIOTCS JICKITUHU, MPOBOMASTCS Ja0OpaTOPHEIC
paboTHL.

OcHOBOW W3y4YEeHHS IUCHUIUIMHBI SIBJSIFOTCS JIGKIIMM, Ha KOTOPBIX
U3JaralTcs Hanbosee CyneCTBEHHBIC U TPYAHBIE BOIPOCHI, a TAKXKE BOIPOCHI, HE
HaIIeIINe OTPaXeHHsI B y4eOHOU TuTeparype.

JlabopatopHbie paOOTHI BBHITIOIHIIOTCS Ha 1a00paTopHOM 00OpYHAOBaHUHU B
COOTBETCTBUY C METOJUKAMH, TPUBEJACHHBIMH B YKa3aHHIX K BBITIOJHEHHUIO padoT.

Bun yueOHbIx

o I[C}ITCJ'IBHOCTL CTYACHTA
3aHATHHN

Jlexuus Hanucanne xoHcnekTa JeKuid: KpaTKO, CXEMAaTUYHO, IOCIEI0BATEIHHO
¢buKcUpoBaTh OCHOBHBIE TOJIOXKEHHUS, BBIBOJBL,  (OPMYIUPOBKH,
00001IeHNs; TTOMEeYaTh BAXKHBIE MBICIH, BBIICISATH KIIOYEBBIC CIIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHSATHUA C TMOMOIIBIO HUUKIONEAHH,
CJIOBapei, CIPABOYHUKOB C BBINMMCHIBAHHUEM TOJIKOBAaHUN B TETpalb.
O6o3HaueHue BOIMPOCOB, TEPMHHOB, MaTepuayia, KOTOPbIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pPEKOMEHJayeMoun juteparype. Ecin




CaMOCTOSITENIPHO HE YAaeTcss pa3oOparbcs B MaTepHuale, HeoOXOAUMO
chopMyIIMpOBaTh BOMPOC U 33/aTh MPENOJaBaTeN0 Ha JIGKIUHU WIK Ha
IIPAKTUYECKOM 3aHSTHH.

JlabopaTtopHnas pabota

JlaGoparopHbie  pabOTHI ITO3BOJISIIOT HAYYUTHCS MIPUMCHSITh
TEOPETUYECKUE 3HAHMS, TIONyYeHHBbIE HA JICKIUU TMPU PEIICHUU
KOHKPETHBIX 3amad. YtoObl Hamboiee paluMoHAIBHO H  IOJIHO
MCIOJIb30BaTh BCE BO3MOXHOCTH JIAOOPATOPHBIX IS TOATOTOBKUA K HUM
HEO0OXO0IUMO: CJIeyeT pa3o0paTh JICKIUIO 10 COOTBETCTBYIONICH TeMe,
O3HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3zesioM y4yeOHUKa, MpopadoTaTh
JOTIOJTHATEIBHYIO JIUTEPaTypy M HWCTOYHUKH, PEIIMTh 33Ja4d |
BBITIOJTHUTH JIPYTHE MHUCHMEHHBIC 3a/1aHU.

CamMmocTosTenpHas
pabora

CamocrosiTennbHass paboTa CTYJAEHTOB  CIIOCOOCTBYET TTyOOKOMY
YCBOCHHSI yU€OHOTO MaTepHaia U pa3BUTHIO HABBIKOB caMO0Opa30BaHusl.
CamocrosTenbHas paboTa npernoaaraeT cleAyolne COCTaBISIOUIE:

- pabora ¢ TeKCTaMu: y4yeOHUKaMH, CIPaBOYHUKAMH, JOMOJTHUTEIHHOM
JUTEPaATypOH, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBIIIOJTHEHUEC JOMAIITHUX Sal[aHI/Iﬁ " pacyCToOB,

- paboTa HaJl TeMaMH ISl CAMOCTOATEILHOTO U3YUYCHHUS;

- yyacTue B paboTe CTyIeHUEeCKHUX HayYHBIX KOH(EPEHINH, OMMMIIHa;

- IOATOTOBKA K MPOMEKYTOYHOM aTTECTALIHH.

ITonroroBka K
IIPOMEKYTOYHOU
aTTecTaluu

['oTOBUTBCS K MPOMENKYTOUHOM aTTECTAI[UH CIEAYET CUCTEMAaTHYECKU, B
TEeUeHUe Bcero ceMecrpa. MIHTeHCUBHAs MOATOTOBKA JOJIKHA HAYAThCsI HE
MO37HEee, YeM 3a MECSI-NOoNTOpa [0 MPOMEXKYTOUHOM aTTecTaluu.
JlaHHBIE TIEpe]] PK3aMEHOM, 5K3aMEHOM TpH JHS d()QeKTUBHEE BCETO
WCII0JIb30BATh I MOBTOPEHHS M CUCTEMaTH3allui MaTepraa.




