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y4eOHOro Kypca

«PelwweHue pacyeTHbIX 3aaa4y no XMMnm»

9 knacc

KameHCK-YpanbCKuli ropoacKon oKpyr



MNosicHMTenbHasn 3anucka
Paboyas nporpamma anekTUBHOIO Kypca no xummnn «PelueHne xmummnyecknx 3agad» ans
9 knacca paspabotaHa Ha ocHoBe obpa3soBaTenbHon nporpammbl MBOY «CpeaHsis
obweobpasoBaTenbHas wkona Ne6», npMMepHOM NporpamMmMbl NO XMMUK 1 aBTOPCKOW
nporpammbl no xmumun O.C. MNabpuensHa.

Xummnyeckoe obpasoBaHMe 3aHMMarno 1 3aHMMaeT O4HO U3 BeayLnX MeCT B
cucteme obulero obpasoBaHus, YTo onpeaensieTcsa 6e3ycrioBHOM NpaKTU4EeCKon
3HAYMMOCTbIO XUMUU, €€ BO3MOXXHOCTAMMN B MO3HAHUN OCHOBHbIX METOAOB M3YYeHNS
npupoabl, PyHAAMEHTaNbHbIX HayYHbIX TEOPUIA U 3aKOHOMEPHOCTEN.

PelueHne pacyeTHbIX 3a4ay 3aHNUMaeT BaXHOE MEeCTO B M3y4EHMM OCHOB
XvMmn4yeckon Hayku. Mpu peleHnmn 3agay npoucxoaut Gonee rinybokoe 1 nonHoe
yCcBOeHMue y4yebHoro matepuana, BolpabaTtbiBatoTCs HaBblKM NPaKTUYECKOro NPUMEHEHMS
NMEILLMNXCS 3HAaHUI, pa3BMBAaKOTCSA CNOCOBHOCTM K camocTosiTeNnbHOM paboTe,
NpoucxoanT PopMUPOBAHNE YMEHUS NIOMMYECKN MbICIUTb, UCMONb30BaTb NPUEMbI
aHanu3a u cMHTe3a, Haxo4MTb B3aUMOCBSA3b MeXay 00bekTaMu 1 siBneHnsiMu. B atom
OTHOLLIEHWNM peLleHre 3afay SBnsieTcs HeobXxoaMMbIM KOMMOHEHTOM NpPY U3y4eHUn
TaKOW HayKW, KaK XMMMUSI.

PelueHne 3agay — He caMoLenb, a MeTo NO3HaHUS BELLECTB U UX CBOWCTB,
COBEPLLEHCTBOBAHUSA 1 3aKpenreHns 3HaHUI yyalmxcs. Yepes pelueHve 3agay
OCYLLIECTBISIETCS CBSI3b TEOPUM C NPAKTUKON, BOCMNUTLIBAKOTCS TPyaontobue,
CaMOCTOATENbHOCTb U LieNeycTpeMeHHOCTb, (hOPMUPYIOTCS paLMoHanbHble NpUeMbl
MbILUNEHUs. YMEHUe pellaTb 3afa4yu SBNsSeTcs OAHUM U3 nokasaTenen ypoBHS
PasBUTUS XMMUYECKOTO MbILLNEHMS, IMYGUHBLI YCBOEHWUSI UMK y4ebHOro maTepuana.

B aToMm Kypce ncnonb3yroTcsa obLimne noaxoabl K METOAUKE peLLeHns Kak
YCIOXHEHHbIX, HECTaHOAPTHbIX 3a4a4, Tak U 3aay LWKOSIbHOMO Kypca, NpUMeHsieTcs
METOAMKA UX PELLEHUS C TOYKN 3PEHNS paUMOHAbHOTO NPUMOXEHUS MOEN MaTEMaTUKN
n PU3nKu.

OneKTUBHbIV KypC BbINOMHSET creaytoLlme oyHKLMK:

e pasBMBaET coep)kaHne 6asncHOro Kypca XMMuK, U3y4yeHme KoToporo
OCYLLIECTBMNAETCA Ha MUHUMarbHOM 06LLIe06pa3oBaTernbHOM YPOBHE;

e [O3BOJIAET LWKOJIbHUKaM yOOB1ETBOPUTL CBOU NMO3HABATESIbHbIE I'IOTpe6HOCTVI n
nonyynTb OONONTHUTENbHYIO NOAITOTOBKY;

e MO3BOSISIET LUKONbHMKaM NOAroToBUTLCA Kk caade Od no xumum.
Lenu anekmueHo20 Kypca:

e BOCMMTAHME NUYHOCTU, UMEIOLLIEN Pa3BUTOE €CTECTBEHHO-HAy4YHOE BOCMpUSTUE
NpUpoAabI;

e pa3BuMTUE TBOPYECKOIO NnoTeHumnana yvalnxca,

e pasBMTME MNO3HaABATENbHOWN OEATENBHOCTM YYaLLMXCS Yepe3 akTUBHbIE POPMbI U
MeToabl 00y4YeHus;



e 3aKpenneHune, cnctremaTmilaumns 3HaHUN y4Halwmnxca no XxmumMmmu,

. o6yquV|e yqyawnmxca OCHOBHbIM noaxodam K peleHuo pacHeTHbIX 3agady rno
XUMUMN.

3adayu annekmueHo20 Kypca:
e YUYUTb yYaLLMXCsl NpYemMam peLleHnst 3agay pasnmnyHbiX TUMOB;

e 3aKpennsiTb TEOPETUYECKNE 3HAHUS, YUNTb TBOPYECKN NPUMEHSTbL X B HOBOW
cuTyaumu;

e CMocobCcTBOBaTHL UHTEMPALUM 3HAHWI YHALLMXCS, MOYYEHHbIX NPU U3yYeHUM
MaTemMaTukM U PU3NKM  MPU PELLEHUN pacHETHbIX 3a4a4 Mo XMMUW;

e [POAOOITKATL (bOpMMpOBaHI/Ie YMEHUA aHalmin3npoBaTtb CUTyaunio U AernaTb
NMPOrHo3bl;

e pa3sBuBaTb y4eOHO-KOMMYHUKATUBHbIE HABbIKU.
TpeboeaHusi K 3HaHUSIM U YMEHUSIM y4aujuxcsi.

Mocne n3yyYeHns 4aHHOIO ANEKTUBHOIO Kypca yvallumMecs AOMKHbI 3Hamb:
e CMOCOGbI peLLeHNs PasnMYHbIX TUMOB 3a4av;

e OCHOBHble (POPMYribl 1 3aKOHbI, MO KOTOPbLIM NMPOBOASATCS PACHETDI;

e CTaHAAPTHblE anropuUTMbl peLLeHns 3agay.
Mocne n3yyYeHnst 4aHHOrO AMEKTUBHOIO Kypca yvalumecst OMKHbl yMems:!
e pelaTb pacyeTHble 3a4a4mn PasnnNYHbIX TUMOB;

e YEeTKO NPEeACTaBnATb CyLIHOCTb OMMCaHHbIX B 3a4a4e NpPOoLEeCCOoB;

e BMOETb B3aNUMOCBA3b NMPONCXoOALLNX XUMNYECKNX I'IpeBanJ,eHI/IIZ N U3MEHEHUI
YNCNEeHHbIX NapaMeTpoB CUCTEMbI, OnMMCcaHHOW B 3agaye;

U pa6OTaTb CaMOCTOATENTIbHO U B rpynne;

e CaMOCTOSATENIbHO COCTABMAThH TUMOBbIE XMMUYECKNE 3a[a4U U OOBACHATb NX
pelleHue;

e BNageTb XMMNYECKON TEPMUHOMOTNEMN;

e MONb30BaTbCS CMNPABOYHON NUTEPATYPON NO XMMUKU ANns BbiGopa
KONMYECTBEHHbIX BENUYMH, HEOOXOAMMbIX ANS pelleHns 3agay.

dopmMbI KOHMPOJIS:
e KfaccHble N JOMaLLHNE KOHTPOSbHbIE paboTbl
e CaMocCTOATENbHbIE PAbOTHI;
e 3ayerTbl;

e 3allNTa aBTOPCKMX 3aau.



MecTto npeameTta B yuebHoM nnaHe OY
ONeKTUBHbIN KypC pacyntaH Ha 17 yaca (1 yac B Hegento B 1 nonyrogum).

YYEBHO-TEMATUYECKW MNNAH

Ne HasBaHue TemMbl KonunyecTBo
yacosB
Tema 1. PacuyeTbl o xumuyeckum coopmynam m 8

YPpaBHEeHUAM XUMUYECKUX peaKu,m7|

Tema 2. CTpoeHue aToMa U CTPOEHME BellecTBa 3
Tema 3. Xumunyeckue peakumm 4
Tema 4. HeopraHnyeckas xumusa 2
Utoro 17

OcHoOBHOe copepxaHue y4ebHOro Kypca

Tema 1. PacyeTbl N0 XMMMUYeCKUM chopmMyriam U ypaBHEHUAM XUMUYECKNX
peakuumn

OCHOBHbIE KONNYECTBEHHbIE XapakTEPUCTUKN BELLIECTBA: KONMMYECTBO BELLIECTBA,
mMacca, oobem.

MaccoBas, obbeMHas u MOJ1aApHaA aonsg sewectsa B CMECH. MaccoBas nons anemMeHTa
B coeaNHEeHNN.

MpocTenwasn nnm amnmpudeckas popmyrna. ICTMHHaa nnu monekynsipHasi oopmyna.

XNMUYECKOe ypaBHEHUE, TEPMOXUMNYECKOE YpaBHEHME, TENNOBOWN ahdekT
XUMWNYECKOWN peakuunu.

CrexvomeTtpuyeckue pacdeTbl. Bbixog npoaykra peakumu.
Tema 2. CTpoeHue aToma 1 CTpOEHME BeLlecTBa

Aopo: NpoTOHbI M HENTPOHBI. M30ToNbl. ONEKTPOHbI. ANEKTPOHHAA 06oouKa.
OHepreTnyecknin yposeHb. OCOBEHHOCTU CTPOEHUS ANEKTPOHHbLIX 060NOYEK aTOMOB
aneMeHTOoB 4-ro u 5-ro nepnogos nepuoguyeckon cuctemsl . 1. MeHgeneesa
(nepexoaHbIx anemeHToB). MoHATNEe 06 opbutansax. s- n p-opbutanu. ANEeKTPOHHbIE
KOH(pUrypaumm atToMoB XMMUYECKNX ANIEMEHTOB.

Tema 3. XumMunyeckue peakuum

Peakuunn coeanHeHusi, pasnoxeHus, sameLLeHmst 1 obmeHa B HEOpraHM4Yeckom n
opraHuyeckon xummn. Peakuun ak30- 1 aHgoTepMuydeckne. Tennoson apekT
XUMUYECKON peakLumn n TeEpMOXMMUYECKNE YpaBHEHUS. Peakumm ropeHns, Kak YaCTHbIN
cny4yan aK30TepPMUYECKUXPEAKLINNA.



CKOpOCTb XMMUYECKOW peakumnn. 3aBUCUMOCTb CKOPOCTU XMMUYECKON peakumn ot
NPUPOAbI pearnpyroLnX BELLLECTB, KOHLEHTpauun, TemnepaTypsbl, nnowaan
NMOBEPXHOCTU COMPUKOCHOBEHUSA U KaTanuaaTtopa. Peakunm romo- 1 reTeporeHHbIe.
lMoHsTHe o KaTanuse u kaTanusatopax. PepmeHTbl Kak bBronornyeckme Katannsartopsbl,
0COBEHHOCTU NX PYyHKUMOHMpPOBaHUA. HeobpaTumble n obpaTnmble XuMmMyeckue
peakumnn. CoOCTOsiHNE XMMMUYECKOro paBHOBECUS A1 06paTUMbIX XMMUYECKNX peaKLniA.
Cnocobbl CMeLLeHUa XMMUYECKOro paBHOBeECUS. Teopusi aneKkTponMTmyeckas
anccoumaums. Kucnotbl, OCHOBaHMS U COMKU C TOYKM 3PEHUSI TEOPUM
anekTponuTMyeckon auccoumaumn. Heobpatumbin rugponms. ObpaTtumblin rmaponms
conen. CteneHb okncreHus. OnpegeneHne cTeneHn oKUCneHns no hopmyne
coeanHeHus. MNMoHsaTMe 06 OKNMCNUTENbHO-BOCCTAHOBUTENbHbLIX peakumsix. OKMcneHue un
BOCCTaAHOBIEHNE, OKUCIUTENb U BOCCTAHOBUTESb.

OneKTpornn3 Kak OKUCIUTENbHO-BOCCTAaHOBUTENbHbIV NpoLecc. AneKTponn3 pacnniaBoB
N pacTBOPOB.

Tema 4. HeopraHnyeckas xummsa

Baanmogencreme metannoB ¢ HeMeTannamm (Xnopom, CEpOr N KUCITOPOAOM).
B3saumogencteme LWENO4YHbIX U LLENOYHO3EMESbHbIX MEeTansioB ¢ BOAOW.
ONEKTPOXMMUYECKNI PSS HANpPsKEeHUW MmeTannos. Baanmogencreme mMeTtannos C
pacTBopaMu KUCIOT 1 conen. AntommHotepmus. Bsanmogencremne HaTpmusa ¢ 3TaHONOM
n oeHonom. CpaBHUTENbHAs XapakTepUCcTKa ranioreHoB Kak Hanbonee TUNMYHbIX
npencrasutenen HemetannoB. OKMCAUTENbHbLIE CBOMCTBA HEMETAIOB
(B3aMmogencTeme ¢ MeTannamm n Bogopoaom). BocctaHoBuTenbHbIE CBOMCTBA
HemMeTannoBs (B3aMmogencTeme ¢ bornee anekTpooTpuUaTenbHbIMU HEMEeTannamMmm u
CNOXHbIMU BeLecTBaMu-okncnmntensamn). Knaccmdumkaumsa Kncnot. Xmmumyeckme
CBOWCTBA KMUCIOT: B3aUMOAENCTBME C MeTannamMmm, okcmgamm Metansnos, rmapokcunagamm
METansoB, ConsiMun, cnmptamm (peakumns atepudukaumm). Ocobble CBONCTBA a30THOM U
KOHLEHTPUPOBAHHOM CepHOoM kKncnotbl. OcHoBaHuA, nx knaccudumkaumns. Xmmmyeckume
CBOMCTBa OCHOBaHWNIN: B3aMMOLENCTBME C KACIIOTaMMU, KNCNIOTHLIMW OKCUAaMMU U
conamun. PasnoxeHne HepacTBOPUMbIX OCHOBaHUMN.

Knaccudoumkauus conen: cpegHue, KUCnble U OCHOBHbIE. XMMUYECKMe CBONCTBA COMEN:
B3aUMOOENCTBME C KUCINOTamu, Lenov4amm, metannamm n conamu. lNoHatre o
reHeTU4YeCKOWN CBA3N N reHeTUYecknx psaaax. FreHetndeckum pag metanna. [leHeTndeckum
psag HemeTanna. OcobeHHOCTU reHETUYECKOrO psiaa B OPraHNYeCKon XMMIMN.

Tema 5. dkcnepmMMeHTanbHble OCHOBbI XUMUUN

KayecTBeHHblE peakuun, I/I,D,eHTI/I(i)I/IKaU,I/IFI BellecTB, aliropuTm I/I,D,eHTI/I(*)I/IKaLI,I/II/I, Brok-
cxema. AJ'IFOpI/ITM o6Hapy>KeHm;| opraHn4Yeckmnx COeVNHEHUMN.

PeweHne xumnyeckux 3agad

KaneHpapHo-TemaTu4yeckoe nraHupoBaHue 9 Knacc

[aTta

Ne n/n

Ne Tema ypoka lMNpumeyaHne
ypoka B




TEemMe

Tema 1. Pac4yeTbl N0 XuMHUYeCcKMmM chopmynam n ypaBHeHUSIM XUMUYECKUX peakuum (8 )

1. 1. HaxoxaeHne MonekynsapHom Mmacchbl BELLECTB.
PacyeTt maccoBon gonu anemeHTa B BELLECTBE.

2. 2. Pacyet maccoBon fonv npoaykra B CMECH.
BbluncneHne maccoBoun 40Ny BeELECTBa B pacTBoOpe.

3. 3. PacyeTbl 06 bEMHbIX OTHOLLEHWI ra3oB npu
XUMUYECKNX peakLnaXx.

4. 4. PacuyeTHble 3a4aun No ypaBHEHUIO XMMNYECKMX
peakuui (N0 N3BECTHOM Macce)

5. 5. PacuyeTHble 3aaun No ypaBHEHUIO XMMNYECKMX
peakuui (nNo N3BeCTHOMY oobeMmy)

6. 6. PacueTbl maccoBon 1 06bEMHOM [0NM NpoaykKTa
peakuum OT TEOPETUYECKN BO3ZMOXHOIO.

7. 7. PacueTt macchl, konuyecTBa BelecTBa NPoayKTa
peakuun, ecnn oaHO BELLECTBO AaHO B U30bITKE.

8. 8. PacueT macchl 1 kKonnyecTBa BellecTBa npoaykKTa
peakuunun, ecrin ogHo BelecTBO AaHO C NpuMecaMu.

Tema 2. CTpoeHue aTtoma 1 cTpoeHue BelecTna (3 4)

9. 1. CTpoeHune aneKkTPoHHbIX 060N04YEK aTOMOB.
10. 2. Tunbl XMMMUYECKON CBA3WN.
11. 3. Tunbl KPUCTANINYECKUX PELLIETOK.

Tema 3. Xummnueckue peakuum (4 4)

12. 1. Knaccudmkaumst XMMnYecknx peakumm.

13. 5. Peakuun noHHoro obmeHa.

14. 6. Mmaponua.

15. 7. OKncnnTenbHO — BOCCTAaHOBUTENbHbIE PeakLUni.

Tema 4. HeopraHunyeckas xumus (2 4)

16-17 2. | PelwieHne Lenoyek ypaBHEHNN XUMUYECKUX peaKLni.

NuTepartypa.

Lnsa yqumens.




Mporpamma kypca xumunn gna 8-11 knaccos obueobpasoBaTefnibHbIX
yupexpaeHun (astop MNabpuensaH O.C.).

HanHeko B.U. Kak HayunTb LWWKONLHUKOB peLuaTh 3aayu no opraHNyYeckon
xumun. — M.: MNpoceeleHne, 1992.

WTtpemnnep NWU., Xoxnos A.N. MeToauka pacyeTHbIX 3agay no xmmum 8-11
knaccoB. — M.: lNpoceeLueHne, 2001.

Lnsa yyawuxcs.

1.
2.

KysbmeHko H.E. Yuuck pewats 3agaym no xumumn. — M.: lNpocselueHve, 1986.

KysbmeHko H.E., Epemun B.B. Xumuna ana abutypneHToB 1 yyawmxes. — M.:
Ok3ameH, 2003.

JinanH PA., Monouko B.A. Xumna ana abutypuentoB — M.: Xumunga, 1993.
MapwaHosa I'.J1. 500 3agay no xumun. 8-11 knacc. — M.: UNagat-wkona, 2000.

Cneta J1.A., XonuH KO.B., YepHbin A.B. KOHKypCHbIE 3aga4m No XuMnn ¢
peweHnamu. — Mocksa-XapbkoB: Nnekca-rumHasmna, 1998.

XomuyeHko I.I1., XomyeHko W.I. CO0pHMK 3aga4 No XumMnn gnsi NOCTynarLwmx B
By3bl. — M.: HoBas BonHa, 1996.
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