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IHosicHuTEALHAA 3aNMUCKA

Pabouas mporpamma 3JE€KTHUBHOTO Kypca Mo XUMuHU «PelieHne XUMUYECKUX
3amau» I 9 Kiacca pa3paboTaHa Ha OCHOBE OOpa3oBaTEIbHOM MPOrpaMMbl
MAOY COII Ne3, npumepHOW HmporpaMmMbl 10 XMMHUH U aBTOPCKOM IPOrpaMMBbl
o xumuu O.C. ["abpuensiHa.

XuMudeckoe 00pa3oBaHUE 3aHUMAJIO0 M 3aHUMAaET OJHO W3 BEAYIIUX MECT B
cucTemMe o0miero oOpa3oBaHUs, YTO OMpeeNsieTcss 0€3yCIOBHON MPAKTUYECKOM
3HAYUMOCTBIO XHMHH, €€ BO3MOXXHOCTSMH B TIO3HAHWW OCHOBHBIX METOJOB
U3YYCHUS TIPUPOIBI, (YHIAMEHTALHBIX HAYIHBIX TEOPHI M 3aKO HOMEPHOCTEH.

Pemenue pacyeTHBIX 3a7ad 3aHMMAET BAXKHOE MECTO B HW3YYCHHH OCHOB
XUMUYEeCKON Hayku. [Ipu pemieHun 3agad npoucxoaut Oosiee riayOoKoe U MOITHOE
YCBOCHHE Yy4e€OHOro MaTepuayia, BbIpaOaTHIBAIOTCS HABBIKM TMPAKTHYECKOTO
MPUMEHEHUsT ~ WMCIOIIMXCS  3HAHWM,  pPa3BUBAIOTCA  CIOCOOHOCTH K
CaMOCTOSITENILHOM paboTe, MPOUCXOAUT (POPMUPOBAHHE YMEHHS JIOTUUECKH
MBICJIUTh, WCIIOJIb30BaTh TMPUEMbI aHAIN3a M CHHTE3a, HAXOIHWTh B3aUMOCBS3b
MEXIy OOBEKTaMH W SBICHUSAMH. B 3TOM OTHOIIEHWM pEIICHUE 3a7a4 SBISCTCS
HEOOXOJUMbIM KOMIIOHEHTOM MPU U3YYEHUH TAaKOW HAYKHU, KaAK XUMHUSI.

Pemienune 3amau — He camollellb, a METO]I MMO3HAHUSI BEIIECTB U UX CBOMCTB,
COBEPIICHCTBOBAHUS W 3aKpeIUICHUs] 3HAHUW ywanmxcsa. Yepes peleHue 3aaad
OCYIIECTBIISIETCSl CBA3b TEOPUMU C TMPAKTHKOM, BOCHUTBHIBAIOTCA TPYI0JIIO0HE,
CaMOCTOSITEJIbHOCTh W LI€JIEYCTPEMIICHHOCTh, (POPMUPYIOTCS  palliOHATbHBIC
IpUEeMbl MBILIUICHHUS. YMEHHUE pellaTh 3a7add SIBISETCS OJHUM U3 MoKa3aTesen
YPOBHS Pa3BUTHUSI XUMUYECKOT'O MBIIUICHHS, TIYyOUHBI YCBOCHUS MU Yy4€OHOTO
MaTtepuana.

B stom kypce uCmOnb3yrOTCs OOIIME TMOAXOJbI K METOJAUKE PEIICHUS Kak
YCIO)KHEHHBIX, HECTAHJAPTHBIX 3ajlady, TaK U 3aJa4 [IKOJbHOIO Kypca,
NPUMEHSETCS METOJIWKA WX PEHICHHS C TOYKH 3pPCHUS  PallMOHAIBHOTO
MPWIOKECHUS U1 MaTeMaTUKU U (PU3UKHU.

DJIEKTUBHBIN KYpC BBITIOJHSET CAeAYyIoNre PyHKINU:
e pa3BMBaeT CoOAEpKaHHE Oa3uCHOr0 Kypca XHUMHH, H3YYEHHE KOTOPOTO

OCYILIECTBIISIETCSl HA MUHUMAaJIbHOM 00111€00pa30BaTeNbHOM YPOBHE;

e TIO3BOJISIET LIKOJIbHUKAM YAOBJIETBOPUTH CBOM MO3HABATENIbHBIE TOTPEOHOCTH U

MOJIYYUTh TIOMOTHUTETHHYIO TIOJITOTOBKY;

e TIO3BOJISIET IIKOJIBHUKAM MOATOTOBUTHCS K ciade OI'D mo xumuu.
Ilenu snekmuenozo Kypca:
e BOCHHUTAHUE JINYHOCTH, UMEIOIIEH Pa3BUTOE €CTECTBEHHO-HAYYHOE BOCIIPUSITHE

IPUPOJIBI;

e pa3BUTHE TBOPYECKOIO MOTEHIIMANIA YHAIIUXCS;
e Ppa3BUTHE MO3HABATEIBHOMN JEATEIBHOCTH yUYaIIUXCS Yepe3 aKTUBHBIE (POPMBI U

METOJIbI 00 yUeHUS,

e 3aKperUIeHHEe, CUCTEMAaTHU3aIlis 3HAHUM yJaIlluXCsl 110 XUMHUH;
e OOydeHHE y4alllUXCsS OCHOBHBIM MOAXOJaM K PEHICHHUIO PACUETHBIX 3ajay o

XUMUH.
3aoauu I1eKmMuUBHO20 Kypca:

e YUHTPH yYAIIMXCS NMPUEMaM PEIICHUS 3a71a49 Pa3IUIHBIX THIIOB,;



3aKPEIUIATh TEOPETUYECKUE 3HAHUSA, YIUTh TBOPUYECKH INPUMEHATh UX B HOBOU
CUTYyaluH;

CIOCOOCTBOBATh MHTErpalliy 3HAHWM ydal(uxcsl, MOJIYYEHHBIX NMPH U3yYEHUU
MaTeMaTUKU U PU3UKU TpU PELIEHUH pPacUuETHBIX 3ajau [0 XUMHH;
OPOJOJDKUTE (POPMHUPOBAHHE YMEHHUS AaHAJIU3UPOBATH CHUTYAllMI0 U JIe1aTh
IIPOTHO3BI;

pa3BUBaTh yueOHO-KOMM YHUKATHUBHbIC HABBIKH.

Tpebosanus K 3HAHUAM U YMEHUAM YUAUUXCAL.

[locne n3ydeHust JAHHOTO IEKTUBHOIO Kypca ydalluecs AOJKHBI 3HAMb.
CIIOCOOBI PEIICHHS PA3IMYHBIX TUIIOB 33]1a4;

OCHOBHBIE ()OPMYJIbI U 3aKOHBI, IO KOTOPBIM MPOBOJIATCS PACUETHI;
CTaHJapPTHBIC AJITOPUTMBI pEIICHUS 3a1a4.

[Tocne n3ydenusi JAHHOTO 3JEKTUBHOIO Kypca ydalluecs JOJIKHbBI yMemsy:
peniaTh pacueTHbIC 3aJ]a4d Pa3IUYHbIX TUIIOB;

YETKO MPEJCTaBIATh CYLIHOCTh ONMMCAHHBIX B 33]1a4€ MPOIIECCOB;

BUJIETh B3aMMOCBSI3b MPOUCXOSIIUX XUMUYECKUX MTPEBPAILICHU U U3MEHEHUN
YUCJICHHBIX MMApaMETPOB CUCTEMBI, ONMCAHHOU B 3a/1a4e;

paboTaTh CaMOCTOSTENBLHO U B TPYIIIIE;

CaMOCTOSITEJTbHO COCTaBJISITh THUIIOBBIE XMMHMUYECKHE 3a/ladyd U OOBICHITH MX
pEIIeHHE;

BJIaJIETh XUMUYECKON TEPMHUHOJIOTUEH;

MOJIb30BAaThCsl  COPABOYHOM  JIMTEpAaTypoll MO XUMHUU Ui BbIOOpa
KOJIMYECTBEHHBIX BEJIMUMH, HEOOXOUMBIX JJIsSl pEeLICHUs 3a/1a4.

Dopmovl KOHmMPOJIA:

KJIACCHBIE U JOMAIIIHHE KOHTPOJIbHbIE PA0OTHI
CaMOCTOSITETIbHbIE padOTHI;

3a4€THlI;

3alIUTa aBTOPCKUX 3a/1ad.

Mecto npeamera B yueOHoM miiane QY

DJNeKTUBHBIN Kypc paccunTaH Ha 34 yaca (1 gac B HEJIEITIO).
YYEBHO-TEMATHUYECKU IIVIAH

HazsBanue TemMsl KomnuectBo
4acoB

Tema 1. Pacyerbl mo xummuyeckum ¢opmyaam u |12
YPABHEHHAM XMMHUYECKUX PeaKIuH

Tema 2. CTpOCHI/Ie aToOMa M CTPOCHUE BeIlIECTBA

Tema 3. Xumnuyeckue peakuumn

3
8
Tema 4. Heopranuveckasi XuMus 8
4

Tema 5. DkcniepuMeHTAbHbIE OCHOBBI XUMHMH

Hroro 34

OcHOBHOe cofep:kaHue y4eOHOr o Kypca



Tema 1. Pacyersl mo XxumMHu4YecKUM (opmyJiaM M YPABHEHHMSAM XHMHUYECKHX
peakuuii (12 4)

OCHOBHBIE KOJIMYECTBEHHBIE XapAaKTEPUCTUKHU BEIIECTBA: KOJUYECTBO BEIIECTBA,
Macca, 00BbEM.
MaccoBasi, oObemMHasi M MOJISIpHAsl JIOJiA BellecTBa B cMecd. MaccoBasi 10
AJIEMEHTA B COCIUHECHUMU.
[Ipocreiimas wim >mnupudeckass ¢opmyna. VIcTuHHasS wid  MOJEKYJIsIpHAS
dbopmyma.
XHUMUYECKOE YypaBHEHHUE, TEPMOXUMHUUYECKOE YypaBHEHHE, TermaoBo 3ddexT
XUMUYECKOW pPEaKInH.

CrexuoMerpuyeckue pacueTsl. Boixoa npogykTa peakiuu.

Tema 2. CTpoeHue aToMa U CTPOeHHUE BemecTBa (3 4)
SAnpo: mpoTOHBI W HEUTPOHBI. M30TOMBI. DIEKTPOHBI. DJIEKTPOHHAS O00O0JIOYKA.
DOHepreTuueckuil ypoBeHb. (OCOOEHHOCTH CTPOEHHSI AJIEKTPOHHBIX 000J0YEK
aTOMOB DJJIEMEHTOB 4-r0 W 5-r0 mepuoAoB nepuoaudeckor cucremnl [, U.
MenpeneeBa (nmepexoaHbIX 371eMeHTOB). [loHsATHE 00 OpOUTANAX. S- U P-OpOUTAIH.
DNEeKTPOHHbIE KOH(UTYpALIUU AaTOMOB XUMHUYECKUX 3JIEMEHTOB.

Tema 3. Xumnueckue peakuuu (8 1)

Peaknuu coenuHeHus!, pa3iokKeHus, 3aMelIeHUs] 1 OOMEHAa B HEOPraHWUYECKOH H
OpraHvuecko xumMuu. Peakiuum 3k30- U sHAO0TepMUueckue. TernoBod 3hdexT
XUMHUYECKOW pPEaKIMU U TEPMOXUMHYECKUE YpaBHEHMS. Peakuuu ropeHus, kak
YACTHBIM CIy4al dK30TEPMUYECKUX PEAKIUU.

CKOpOCTh XUMHYECKOW peaklUy. 3aBUCUMOCTb CKOPOCTU XUMUYECKON peaKUu OT
MPUPOJBl PEArupyrOIIMX BEIIECTB, KOHILEHTPALMHK, TEMIIEpaTyphl, IUIOMIAIN
MIOBEPXHOCTH CONPUKOCHOBEHUS U KaTanu3aropa. Peakunu romo- u rereporeHHbIe.
[Tonsitue o karanuze U Karanu3atopax. DepMeHTh Kak OHMOJIOTHYECKue
KaTajau3aTopbl, OCOOEHHOCTHM uX (QyHKUMOHUpoBaHus. HeoOpaTtumble u
oOpatuMble xumMudeckue peakiuuu. COCTOSSHUE XUMHUYECKOTO PpaBHOBECHS IS
o0OpaTUMBIX  XUMHUYECKUX peakiuid. CrnocoObl CMEMIEHUS XUMHYECKOTO
paBHOBecHs. Teopus 3JIEKTPOIMTHYECKAs Auccouuanus. KucioTel, OCHOBaHUSA U
COJI C TOYKH 3PECHUS TEOPUH AJIEKTPOJIUTHIECKON nucconmanuu. Heobparumpiii
ruaponn3. OOparumbiii Tugaponu3 coneid. CreneHb okucienus. OmnpenereHue
CTeNeHU OKHUCIeHUus 1o ¢dopMmysne coeauHeHus. [loHsTHE 00 OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX peakuuax. OKUCIEHHE U BOCCTAHOBIIEHUE, OKHUCIUTEIb U
BOCCTAHOBHUTEIIb.

DJIEKTPONN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIA IPOLECC. DIJIEKTPOIIU3
pacIuIaBoB U pacTBOPOB.

Tema 4. Heoprannueckasi xumus (8 4)
B3aumopeiicTBre METalJIOB ¢ HEMETAUIaMU (XJIOpPOM, CEpOd U KUCIOPOAOM).
B3anMmoneiictBue IMIETOYHBIX M IIEJIOYHO3EMEIBHBIX METAJIOB C  BOJOH.
DIIEKTPOXUMHUYECKUN pAJl HANPSHKEHUI MeTauioB. B3anMmonelicTBuE METAIIOB C
pacTBOpaMy KHUCJIOT M COJed. AJTIOMUHOTEpMMSA. B3aumopeicTBue Hartpus ¢
3TaHoJIOM U (eHosioM. CpaBHUTENIbHASI XapaKTEPUCTUKA TAJIOT€HOB Kak HanOosee
TUNHWYHBIX MPEICTaBUTENICH HeMETAIOB. OKUCIUTENbHBIE CBOWCTBA HEMETAJUIOB
(B3auMOZEICTBIE C MeTaJUlaMHd M BOAOPOAOM). BoccTaHOBHUTENbHBIE CBOWMCTBA
HEMETAJUIOB (B3aUMOJICHCTBHE C 00Jiee PIEKTPOOTPHUIIATEIbHBIMI HEMETAJIIAMH |



CIIO)KHBIMH BeIIECTBaMU-OKUCTUTENSIMH). Kiaccudukarust Kuciaor. XuMHUIECKUE
CBOMCTBA KHCJIOT: B3aUMOJCHCTBME C METAUIAMHU, OKCHUIAMH METAILIOB,
TUAPOKCUIAMU METAJUIOB, COJISIMH, cupTaMu (peakius srepudukamnum). Ocoobie
CBOMCTBA a30THOM W KOHLEHTPUPOBAHHOW CEpHOM KHUCIOTBL.  OCHOBaHUSA, UX
kinaccuukaiys. XUMUYECKHE CBOMCTBA OCHOBAaHUI: B3aWMOJICHCTBUE C
KUCJIOTaMH, KHUCJIOTHBIMH OKCHAAMH W COJSIMU. PaslioxkeHne HEpaCcTBOPUMBIX
OCHOBaHUH.

Kiaccudukamnus coineit: cpenHue, KUCIbIe U OCHOBHBbIC. XMMHUYECKHE CBOMCTBA
COJICH: B3aUMO/JICHCTBHUE C KUCIIOTaMU, IIeJIouaMu, MeTaJJlaMu U coisiMu. IlonsTue
O TEHETUYECKOW CBA3M M TEHETUYECKUX psfax. ['eHeTuueckud psia MeTajuia.
I'enernueckuit  psxg  HemeTtamia. (OCOOCHHOCTH  TI'€HETHYECKOro psga B
OPraHUYECKOU XUMUHU.

Tema 5. DKkcnepuMeHTAIbHbIE OCHOBbI XUMHH

KauecTBeHHble peakiuu, WASHTU(PUKAIUS BEIIECTB, AJITOPUTM HACHTU(UKAIIUH,
0JI0K-cxeMa. AJITOpUTM OOHApPYKEHHUS OPraHUYECKUX COSAUHEHU.

JIeKTUBHBIN Kypc no xumuu 1 4/34 gyaca B rox (3a cuerOI'J)

Pemenne xumuueckux 3aaay

KasengapHo-teMaTn4yeckoe IiiaHupoBanme YKiace

Jlara
No
/o

Ne ypoka | Tema ypoka [Ipumeuanue
B TEME

Tema 1. Pacyersl Mo XUMHYECKUM (pOPMYJIaM M YPABHEHUSIM XUMHYECKUX
peakuuii (12 4)

HaxoxneHne MOJIEKyIsipHOM MAacChl
BeuecTs. Pacuer MaccoBoil  aonu
AJIEMEHTA B BEIIECTBE.

Pacuer maccoBoi n0JM NPOAYKTa B
cMecu. Brrumcienme MaccoBOM 10U
BEIIIECTBA B PACTBOPE.

Pacuersl 00bEMHBIX OTHOIIIEHUI Ta30B
MPU XUMUYECKUX PEAKIUSX.

PacueTHple 3amaun 1O ypaBHEHHUIO
XUMUYECKUX peakuuid (M0 M3BECTHOMN
Macce)

PacuetrHbie 3agauM 1O ypaBHEHUIO
XUMHUYECKUX pPeakuil (10 U3BECTHOMY

00beMy)

Pacuersl TEIJIOBOT O abdexra
peaKkiuu.

PacyeTsl MaccoBoW a0iM NPOAYKTA
peaxkuuu oT TEOPETUYECKH
BO3MOKHOTO.

PacueTsl 00bEeMHOW 10U TPOAYKTA
peakuumn oT TEOPETUYECKH

BO3MOXXHOTIO.




Pacuer Macchl, KonuM4yecTBa BEIIECTBA
MPOAYKTAa  PEaKIHWH, €CIh  OJIHO
BEIIECTBO JAHO B U30BITKE.

Pacuer wMaccel, oObeMa mnpoaykTa
pEaKINK, €ClIi OAHO BEIIECTBO JaHO B
U30BITKE.

Pacuer MAacChI " KOJIMUeCcTBa
BEIIECTBA TMPOAYKTA PEAKLIHH, ECIU
OJIHO BEHIECTBO JAHO C MPUMECSIMH.

Pacuer maccel u oObeMa MpoayKTa
peaxiyu, €CId OJHO BEUIECTBO JaHO C
IIPUMECSIMHU.

Tema

2. CTpoeHue aToMa U CTpoeHMe BelecTBa (3 1)

CtpoeHue dJIEKTPOHHBIX 000J0YeK
aTOMOB.

Tunbel XUMHUYECKON CBA3H.

Tunsl KPUCTAJIMYCCKHUX PCIICTOK.

Tema

3. Xumnyeckue peakuuu (8 4)

Knaccuduxarnus XUMHYECKUX
pPEAKIINH.

CKOpOCTP  XMMHYECKOW  PEaklMH.
Pewienue 3anay.

OOpaTUMOCTh XMMHUYECKON pEaKIIHH.
XHWMHUYECKOE PABHOBECUE M CIIOCOOBI
€ro CMELICHMUSL.

Teopus BJIEKTPOJIUTUYECKOU
JTUCCOITMAIIHH.
Peakiiuu nonHoro oomena.
['mapoims.
OKHCITUTENHPHO — BOCCTAHOBHUTEIIHHBIC
PEaKITnu.
DIEKTPOIIH3.
Tema 4. Heoprannueckas xumus (8 4)
29 XUMUYECKHE  CBOMCTBA  MPOCTHIX

BCIICCTB — MCTAJIJIOB.

30 XHUMHUYECKHE  CBOMCTBA  IPOCTHIX
BEIIECTB — HEMETAJIIOB.

131 XHUMHUYECKHE  CBOMCTBA  OKCHJIOB,
THIPOKCHJIOB.

32 Pemenne LEMOYEK ypaBHEHUN
XUMHYECKUX PEAKIINH.

Tema 5. DkcnepuMeHTAIbHbIE OCHOBBI XUMHU (4 1)
133 KauectBeHHbIE peakuuu Ha

HCOPraHM4YCCKHEC BCIICCTBA 1 HMOHLI.




34

KauecTBeHHBIC PCaKIuu Ha
OpPraHn4CcCKuUC BCIHICCTBA

Jluteparypa.
Jlns yuumens.

1. Ilporpamma xkypca xumuu s 8-11 kjaccoB 001eo0Opa3oBaTebHbBIX
yupexaennii (arop I'abpuensu O.C.).

2. Jaiineko B.M. Kak HayuynTh HIKOJIBHUKOB PEIIATh 3aJa4d IO OPraHUYECKOU
xumun. — M.: IIpocsemienue, 1992.

3. Mrpemmnep .M., XoxsnoB A.M. Metoauka pacyeTHbIX 3aja4 1mo xumuu 8-11
kiaccoB. — M.: Ilpoceemnienue, 2001.

s yuawuxcs.

1. KyssMmenko H.E. Yuucsk pemars 3amgaun no xumuu. — M.: [IpocBenienue, 1986.

2. Kyspmenko H.E., Epemun B.B. Xumus qyis aOuTypueHTOB U ydammxcs. — M.
Oxk3amen, 2003.

JIuguu P.A., Monouko B.A. Xumus aiis abutypuentoB — M.: Xumus, 1993.

4. Mapmanosa I'.JI. 500 3agau no xumun. 8-11 xnacc. — M.: MU3gar-mkona, 2000.
Cnera JLLA., Xomun 1O.B., Yepnsiii A.B. KonkypcHble 3amaum mo XuMHU C
pemenusiMu. — MockBa-XapbekoB: Nnekca-rumuazus, 1998.

6. XomueHko I'.I1., Xomuenko N.I'. COopHUK 33724 IO XUMUU JIsl HOCTYHAIOIIUX
B BYy3bl. — M.: HoBas BoisiHa, 1996.



