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[losicauTenpHasA 3anMcKa
Pabouass mporpamma Kypca BHEYpOYHOH [eATeIbHOCTH TO Xumuu «Perienue
XUMUYECKUX 3adad» s 9 kiacca pa3paboTaHa Ha OCHOBE 0O0pa3oBaTEIHHOU
nporpammel MBOY «Yecmenckas COIL umenn [MaBpuiioBa M.B.», aBTOpCKOM
nporpammel o xumuu O.C. I'abpuensna.

XuMHUECKOe 00pa30BaHUE 3aHUMAJIO W 3aHMMAET OAHO W3 BEAYyLIMX MECT B
cucreMe oOuiero oOpa3oBaHuUs, YTO ONpeNeNseTcs Oe3yCIOBHON IPaKTHUUYECKOM
3HAYMMOCTBIO XHMHH, €€ BO3MOXXHOCTSAMHM B IIO3HAHMH OCHOBHBIX METOJOB
U3y4EHUs IPUPO/IbI, PyHIaMEHTAIbHBIX HAYYHBIX TEOPUN U 3aKOHOMEPHOCTEH.

Pemenne pacueTHbIX 3a1ay 3aHMMAaeT BAXXHOE MECTO B HM3YyYEHHH OCHOB
XUMHUYecKOl Hayku. [Ipu pemenun 3agad mpoucXoguT 0ojiee rryOOKOoe U MOJIHOE
YCBOGHHE Yy4e€OHOro Marepuayia, BbIpa0daTHIBAIOTCA HABBIKU IPAKTUYECKOIO
NPUMEHEHUsT  UMEIOIIMXCA  3HAHWM,  pa3BUBAIOTCA  CIOCOOHOCTH K
CaMOCTOATENbHON paboTe, MPOUCXOAUT (POPMUPOBAHUE YMEHHS JIOTHUECKH
MBICJIUTh, MCIOJIb30BaTh IMPUEMBbl aHAJIM3a W CHHTE3a, HAXOAUTh B3aUMOCBA3b
MeXAy OOBEKTaMH W SIBJICHUAMH. B 3TOM OTHOILIEHHM pELICHHUE 3a/ay SIBISETCS
HEO0OXOAMMBbIM KOMIIOHEHTOM IPH U3YyYEHUHU TAaKOW HAYKHU, KaK XUMHS.

Pemenue 3amay — He camollellb, @ METOJI TO3HAHUS BEIECTB U UX CBOWCTB,
COBEPILIEHCTBOBAHMS M 3aKpEIUICHUsl 3HAHUU ywanmxcs. Yepes pelieHue 3agad
OCYIIECTBIISIETCSl CBSI3b TEOPUU C MPAKTHUKOM, BOCHUTBIBAIOTCS TPYIOIIO0UE,
CaMOCTOSITENIBHOCTh M LIEJICYCTPEMIIEHHOCTh, (OPMHUPYIOTCS PALMOHAIbHBIE
IIPUEMBI MBILUICHUS. YMEHUE PEIIaTh 3aJadyd SBISACTCS OJHUM W3 IOKazareiei
YPOBHSI Pa3BUTUSI XMMHYECKOI'O MBIIUIEHUS, TIyOUHBI YCBOCHHUS UMH Yy4€OHOIO
Marepuana.

B sTtom Kkypce MCHOIB3yHOTCS OOUIME MOAXOABI K METOJIMKE PEIICHUs Kak
YCIOXHEHHBIX, HECTaHAapTHBIX 3aja4y, TaK M 3aJad IIKOJBHOIO Kypca,
OPUMEHSETCS METOJIMKa WX pEelleHUuss € TOYKH 3pEHUs PALMOHAIBLHOTO
NPUWIOKEHUS UACH MaTeMaTUKU U (DU3UKU.

DNEKTUBHBIN KypC BBINIOJHAET CAEAYIOIINE PYHKIUU:

pa3BUBaeT colepkaHue Oa3UCHOTO Kypca XHUMHUH, H3YYEHUE KOTOPOTO
OCYUIECTBJISIETCS HA MUHUMAJILHOM 00111e00pa30BaTeIbHOM YPOBHE;

MO3BOJISIET IIKOJbHUKAM YIOBJIETBOPUTH CBOM IO3HABaTEIbHbIE MOTPEOHOCTH U
HOJIYYUTh JTIONOJHUTEIBHYIO IOJATOTOBKY;

MIO3BOJISIET IIKOJIBHUKAM NOATOTOBUTHCS K caade OI'D o xumum.

[{enn 21E€KTUBHOTO Kypca:

BOCIIUTAHUE JIMYHOCTH, UMEIOIIEH pa3BUTOE €CTECTBEHHO-HAYYHOE BOCIPUATHE
IPUPOABL;

pa3BUTHE TBOPUYECKOTO NOTEHIMAIIA YUAILUXCS;

pa3BUTHE TMO3HABATENILHOM JEATEILHOCTH Y4YallUuXcsl 4Yepe3 aKTUBHbIE (POPMBI U
METO/1bl OOyUEHHS;

3aKperieHne, CUCTEMaTU3allisl 3HaHUW yYaIllUXCsl 0 XUMUU;

OoOy4eHHE YyYallMXCsi OCHOBHBIM MOAXOJaM K PEHIEHUI0 PACYETHBIX 3a1ad [0
XUMUHU.

3aJauu SIIEKTUBHOTO Kypca:



YUUTh yUaIIMXCs IPUEMaM PeLeHus 3a7ad Pa3IMuHbIX TUIIOB;
3aKpeIUISITh TEOPETUUYECKUE 3HAHMS, YUYUTh TBOPYECKU NMPUMEHSITH MX B HOBOM
CUTYyalluH;
COCOOCTBOBAaTh HMHTETpAIlMM 3HAHWM YYaIlUXCS, MOJyYEHHBIX MpPHU HU3YUYCHHUH
MaTeMaTHKU ¥ PU3UKK TPU PELICHUH PACUETHBIX 337a4 [0 XUMUH;
OpOAODKUTE (OPMUPOBAHHWE YMEHHUS AaHAJIM3UPOBATh CUTYallUI0 W JIeTaTh
MPOTHO3bI;
pa3BHUBaTh y4€OHO-KOMMYHUKATUBHBIE HABBIKU.
TpeboBaHMsI K 3HAHUSAM U YMEHUSAM YUallluXCsl.

[Tocne n3ydeHns: JAaHHOTO AJIEKTUBHOIO Kypca ydalluecs JOJIKHbI 3HATh:
CHOCOOBI pelIeHUs] pa3IMYHbIX THIOB 33]1a4;
OCHOBHBIE (hOPMYJIBI U 3aKOHBI, 10 KOTOPBIM ITPOBOASTCS paCUEThI;
CTaHJIapPTHBIE AJITOPUTMBI PELICHUS 33/1a4.

[Tocne n3ydeHus: JAHHOTO AJIEKTUBHOTO Kypca ydaliuecs J0JIKHBI YMETh:
pelaTh pacyeTHbIE 3a4a9d PA3INYHBIX TUIIOB;
YETKO MPEACTABIATH CYITHOCThH ONMMCAHHBIX B 3a7]a4€ MPOIECCOB;
BUJICTh B3aUMOCBSI3b MPOUCXOSAIINX XUMUYECKUX MPEBPALICHUH U WU3MEHEHUH
YHCIIEHHBIX TTAPaMETPOB CUCTEMBI, ONIMCAHHOM B 3a]1a4¢;
paboTaTh CaMOCTOSITENILHO U B TPYIIIIE;
CaMOCTOSITENTFHO COCTaBIISITh TUIIOBBIE XMMHUYECKHE 3aJauyd U OOBSICHATH HUX
peuIeHue;
BJIa/IETh XMMHYECKON TEPMUHOJIOTHEH;
[0JIb30BaThCSl CIPABOYHOM JIUTEPATYpOH IO XUMHUU JIJIs1 BBIOOpA KOJIMYECTBEHHBIX
BEJIMYMH, HEOOXOAUMBIX JUIsl PEIIeHUs 3a1au.
DOopMBbI KOHTPOJISA:
KJIACCHBIE U IOMAIlIHUE KOHTPOJIbHbIE PabOThI
CaMOCTOATENbHBIE pa0OTHI;
3a4eTHl;
3alllMTa aBTOPCKUX 3a7ay.
Mecto npeamera B yueOHOM 1utane OY

DJIeKTUBHBINA KypcC paccunTaH Ha 34 yaca (1 yac B Hezelo).
YUYEBHO-TEMATHYECKH IIJIAH

HasBanwue teMbl KomuuecTBO
4acoB

Tema 1. Pacders mo xumudeckuMm QopmyiiaMm U ypaBHEHUsM | 12
XUMUYECKUX peaKkui

Tema 2. CTpoeHne aToMa U CTPOCHUE BENIECTBA

Tema 3. XuMuueckue peakiuu

3
8
Tema 4. Heopranuueckasi XuMusi 8
4

Tema 5. DKCriepUMEHTAIBHBIE OCHOBBI XUMHH

Hroro 34




OcHOBHOE cojiep:kaHne yueOHOro Kypca
Tema 1. Pacuersl mo XuMHUeCKUM (OpMyJlaM U YpPABHEHUSM XUMHUYECKHUX
peakiuii (12 )

OCHOBHBIE KOJIMYECTBEHHBIE XAPAaKTEPUCTUKU BEIIECTBA: KOJWYECTBO BELIECTBA,
Macca, 00bEM.
MaccoBasi, oObeMHass U MOJISIpHas JOJs BellecTBa B cMecH. MaccoBas A0Js
DJIIEMEHTA B COCINHEHUH.
[Ipocreiimas wiu smnupudeckas Qopmyna. VcTuHHas Wik MoJIEKyJsipHAs
dbopmya.
XUMHUYECKOE ypaBHEHHE, TEPMOXUMHUYECKOE YypaBHEHHE, TeIIoBou sddekt
XUMHYECKON pEAKIINH.

CrexuomeTpruueckue pacyeTsl. BIX0a MPOIyKTa peaKnH.

Tema 2. CTpoeHue aToma U CTpoeHHE BeliecTna (3 4)
Anpo: mpoToHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHBI. DJIEKTPOHHAST 000J0YKA.
OHepreTrueckuii ypoBeHb. OCOOEHHOCTH CTPOEHHUsS JJIEKTPOHHBIX 000J0YEK
aTOMOB 3JIEMEHTOB 4-r0 M 5-rO0 TEpPUOJOB Mepuoandeckor cucremsl J[. U.
MenpeneeBa (nepexoanbix neMeHToB). [lonaTue 00 opOuTansax. s- U p-opOUTAIIH.
DOneKTpOHHbIE KOHPUTYpALIMK ATOMOB XUMUYECKUX 3JIEMEHTOB.
Tema 3. Xumnueckue peakiuu (8 u)

Peakuuu coequHeHus, pazioKeHMs], 3aMEIICHUs] 1 0OMEHa B HEOPTraHWYECKON U
opranuyeckol xumuu. Peakumu 3K30- u sHAoTrepMmuueckue. TemnoBoit >(dext
XUMHUYECKOM pEaklMM U TEPMOXUMHUYECKME YpaBHEHHs. Peaknuu ropeHwus, Kak
YACTHBIN CIIy4ail 3K30TEPMUUYECKUX PEAKLIUH.

CKOpOCTh XUMHUYECKOW peakMy. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKLUN OT
IPUPOABl PEATUPYIOIIMX BELIECTB, KOHLIEHTPALWH, TEMIIEPaTyphl, IJIOMAIN
IIOBEPXHOCTH COIPUKOCHOBEHMS U KaTalM3aTropa. Peakiiuu romMo- U reTeporeHHsIe.
[lonsiTue o xKaranu3ze U KatanuzaTopax. DepMeHThl Kak OHOJOTMYECKHE
KaTaau3aTopbl, OCOOCHHOCTM uX (yHKUMOHUMpoBaHUs. HeoOpatumble u
oOpaTumble XuUMUYeckue peakiuuu. COCTOSHHE XUMHUYECKOTO PABHOBECHUS IS
oOpaTUMBIX  XUMUYECKHX peakuuid. CnocoObl CMEMIEHHS XHUMHYECKOro
paBHOBecUs. TeopHs DIIEKTPOJIUTHYECKas auccounanuss. Kuciorel, OCHOBaHUS U
COJIM C TOUKH 3PEHUS TEOPHUH DJIESKTPOJUTHUECKON nuccouuanuu. HeoOpaTumeblit
ruaposn3. OOpatumbiil Tuapoiu3 cojieil. CreneHb okucieHus. OnpexaeneHue
CTENIEHU OKHCJIeHuss 1o ¢opMmyne coenuHeHus. [loHsTHe 00 OKHCIHUTENBHO-
BOCCTAHOBUTENBHBIX peakuusx. OKHUCIEHUE M BOCCTAHOBJICHHE, OKHUCIMTENIb U
BOCCTAHOBUTEb.

DONeKTpoJin3 KaK OKHUCIHTEJIbHO-BOCCTAHOBHUTENBHBIA IpoLEcC. DIJIEKTPOJIH3
pacIlIaBOB U PaCTBOPOB.

Tema 4. Heopranuueckas xumus (8 9)

B3aumopeiicTBue MeTalJIOB C HEMETaUlaMHu (XJOpPOM, CEpOM U KHUCIOPOAOM).
B3aumMopeinictBue IIENOYHBIX W IIEIOYHO3EMEJIBHBIX METAUIOB C  BOJOMH.
DJIEKTPOXUMHUYECKUN PSAJT HANPSHKEHU METAIIOB. B3auMoJIeiCTBHE METAILIOB C
pacTBOpaMM KHUCJIOT W COJIEW. AJTIOMUHOTEpMUSA. B3auMonencTBUE HATpUS C
ATaHoJIOM U (peHosioM. CpaBHHTENIbHAS XapaKTEpUCTHKA TaJIOTeHOB Kak HauboJiee
TUNUYHBIX MPEICTABUTENEH HEMETAUIOB. OKUCIUTEIbHBIE CBOMCTBA HEMETAILIOB



(B3aUMOJEHCTBHE C METalllaMU M BOAOPOJIOM). BoccTaHOBUTENbHBIE CBOMCTBA
HEMETAJUIOB (B3aMMOJIEUCTBHE C 00JIee IEKTPOOTPULIATENbHBIMU HEMETANIAMUA U
CIIO)KHBIMHU BellecTBaMHU-OKucauTesiMu). Kriaccudukarus kucnor. XUMUYECKUE
CBOMCTBAa KHCJOT: B3aUMOJCKHCTBHE C METAUIAMHM, OKCHUJAMU METAJIOB,
TUAPOKCHUIAMHA METAJIJIOB, COJISIMU, criupTamu (peakius stepudukanmm). Ocoobie
CBOMCTBa a30THOM M KOHLEHTPUPOBAHHOW CEpHOM KUCIOTBHL.  (OCHOBaHHS, HX
kiaccudukanysa. XWUMHUYECKHE€ CBOWCTBA OCHOBAHWM: B3aWMOJICHCTBHE C
KHUCIIOTaMH, KHUCIOTHBIMU OKCHJAMH M COJIIMHU. Pa3znoskeHune HepacTBOPUMBIX
OCHOBAHUH.

Knaccudukanus comneit: cpennHue, KUCible ¥ OCHOBHbIE. XUMHUYECKHE CBOMCTBA
CoJIeH: B3aUMOJICUCTBUE C KUCTIOTAMH, IEI0YaMH, METa/llaMu U coisiMu. [lonsitue
O TEHETUYECKOM CBA3M W TEHETHMUECKHX psaax. ['eHeTHdyeckui psij MeTaia.
['enernueckuii psag  Hemetasia. (OcCoOEHHOCTH TE€HETMYECKOro  psiia B
OPraHUYECKON XUMUH.

Tema 5. DKCrIepUMEHTAIBHBIE OCHOBBI XUMUU

KauecTBeHHbIE peaklMM, WACHTH(PUKALMS BELIECTB, AJTOPUTM HIECHTU(UKAIUH,
0JI0K-cxema. AJITOpUTM OOHAPYKEHUSI OPrAaHUYECKUX COETUHEHUM.

OnexTuBHBIA Kypc 1o xumuu 1 4/34 yaca B rof (3a cuet OI'9)

Pemenue xummuueckux 3aaad

KanengapHo-TemaTH4eckoe njaHupoBaHue 9kiaace

Jara Ne Tema ypoka [Ipumeuanue
Nen/m | ypoxka B

TEME
Tewma 1. Pacuersl mo xumudeckuM GopmysaM U YPaBHEHUSIM XUMUYECKUX peakuuid (12
4)

1 Haxoxnenne MONEKyJIIpHOM MAacChl BELIECTB.
Pacyer MaccoBOM 1011 JIEMEHTA B BEILIECTBE.

2 Pacyer wmaccoBoll [0aM NOpoOAyKTa B CMECH.
Bpruncinenne maccoBoul  J0JM  BELIECTBA B
pacTBope.

3 PacueTrsl 00BEMHBIX OTHOILIEHUW Ta30B MpHU
XUMHAYECKUX PEAKIUSX.

4 Pacuernble 3amaun 10 YpaBHEHUIO XUMHUYECKUX
peakiui (1o U3BECTHOI Macce)

3) Pacuernble 3amaunM 10 YpaBHEHUIO XUMHYECKUX
peakiui (Mo U3BeCTHOMY 00BbEMY)

6 Pacuetsl TermoBoro 3gdexra peakimu.

7 PacyeTsl MaccoBoW 10U NMPOAYKTa PEAKLUUHU OT
TEOPETUYECKH BO3MOXKHOTO.

8 Pacuersl 00beMHOW MOJIM MPOMYKTAa PEAKIIUU OT
TEOPETUYECKH BO3MOXKHOTO.

9 Pacuer maccel, kommuecTBa BelleCTBa MPOAYKTA
pEeaKIMK, €CJIU OJTHO BEIIECTBO JAHO B U30BITKE.




10 Pacuetr maccel, o0bemMa MpPOAYKTa PEaKIMH, €CIU
OJIHO BEILIECTBO JIAHO B U30OBITKE.

11 Pacuer maccel 1 KoM4ecTBa BENIECTBA MPOIYKTA
peaklM, €clIM OJIHO BEIIeCTBO JIaHO ¢
IPUMECSIMHU.

12 Pacdetr mMaccel u oO0beMa MPOAYKTa pEaKIUU, €CIIU

OJTHO BCHICCTBO AAHO C ITPUMCCAMMU.

Tema 2. CTpoeHue aToMa U CTpoeHue BeliecTra (3 4)

13 CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB.

14 Tunel XUMHUYECKON CBS3H.

15 Tunbl KPUCTAIVIMYECKUX PEHIETOK.

Tema 3. Xumnueckue peakiuu (8 4)

16 Krnaccudukanys XuMUYeCKUX peaKuu.

17 CKOpOCTh XUMHUECKOU peakiuu. Penienue 3amay.

18 OO6paTUMOCTh XUMUYECKOHN peaKkiuu. XUMHUYECKOe
PAaBHOBECHE U CITOCOOBI €70 CMEIICHHSI.

19 Teopust TEKTPOTUTHIECCKON TUCCOLMALINH.

20 Peakumu noHHOro ooOMeHa.

21 ['uaponus.

22 OKHCIIUTETHFHO — BOCCTAHOBUTEIIBLHBIC PEAKIIHH.

23 DIIEKTPOJIN3.

Tema 4. Heoprannueckast xumusi (8 4)

24-26 XUMHUYECKUE CBOMCTBA TPOCTHIX BEIIECTB —

METAaJIJIOB.

27-29 XUMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB —
HEMETAJIOB.

30 XUMHUYECKHE CBONCTBA OKCUIOB, THIPOKCHJIOB.

31 Pemienne 1enoyek ypaBHEHUH  XUMHUYECKUX
pEaKIUu.

Tema 5. DKcriepuMeHTaIbHbBIE OCHOBBI XUMUH (4 1)

32-33 | KauecTBeHHBIE pEaKIMM HAa HEOPTraHHUYECKHE
BEIICCTBA M HOHBI.

34 KauecTBeHHBIE  peakuMu Ha  OpraHUYECKHUE
BEILIECTBA

Jlureparypa.

Jns yanrens.

[Iporpamma kypca xumun 115 8-11 kmaccoB 001eo0pa3oBaTENbHBIX YUPEKICHUN
(aBTop ["abpuensn O.C.).

Haiinexo B.M. Kak HayyuTh HIKOJBPHHUKOB pEHIaTh 3aJa4d MO OPraHUYECKOU
xumun. — M.: [IpocBemenne, 1992.

[Irpemmep .M., XoxmoB A.M. Meroauka pacdeTHbIX 3aaad mo xumuu §-11
kiaccoB. — M.: IIpocsemenue, 2001.

s yyammxces.




Ky3bmenko H.E. Yuucs pemats 3a1aun no xumuu. — M.: [Ipocserenue, 1986.
Kyspmenko H.E., Epemun B.B. Xumus mns aOuTypueHTOB M ydamuxcs. — M.:
Ox3amen, 2003.

JIupuu P.A., Monouko B.A. Xumus 1yis abutypuentoB — M.: Xumust, 1993.
Mapiuranosa I'.JI. 500 3agau no xumuu. 8-11 kiace. — M.: U3par-mkona, 2000.
Cnera JLLA., Xomun O.B., YepHnbii A.B. KoHKypcHbIE 3aiauu MO XUMHUHU C
pemenusaMu. — MockBa-XapbkoB: Mitekca-rumuasus, 1998.

Xomuenko ['.I1., Xomuyenko N.I'. COopHHUK 3a/1ay IO XUMHH JIJIs1 TTOCTYHAIOIINUX B
BY3bl. — M.: HoBas BosiHa, 1996.



