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PaGouas nporpamma cocTaB/IeHA B COOTBETCTBHH C:

I (henepanbHBIM roCyIapCTBEHHBIM OOPA30BATE BHBIM CTAHAAPTOM OCHOBHOTO 061Iero 06pasoBaHusi;
2 MPUMEPHOH OCHOBHOM 06111e00pa30BaTeIbHON NPOrPaMMON OCHOBHOTO 06IIEr0 06pa30BaHMsE;
MPHUMEPHO# OCHOBHOM 0011€00pa3oBaTe IbHOMN MPOrpaMMOil OCHOBHOTO 001IEro 06pa3oBaHusL;

3. OCHOBHOH 00meoOpasoBaTenbHOI MPOrpaMMoii  OCHOBHOTO ofmero obpasosanus 1'BOY COLI
¢.CKOJIKOBO),

4. nporpaMmoii as obuieobpasosatenbHbIX yupeskaenuii. Asrop: I'abpuensn O.C. Ilporpamma kypca
xumum 1uts 8-11 knacco OV, M.: [Ipoga, 2017;

5. yuebubiv marom OO,

6. (henepanbHBIM NEpeyHeM y4eOHUKOB;

7 Ionoxenuem o paboueit nmporpamme yueOHBIX KypcoB, npeameros, mucuuruina I'BOY COLLI
¢.CKOJIKOBO

Yuebnuk: O.C I'abpuensn, Xumus: 8 knacc: yueOHUK U1st ydauxcs o6meoO6pa3oBaTeabHbIX YUPEKAEHUIA,
—M.: Ipoda, 2018.



I. IOACHUTE/IbHASA 3AIIMCKA

K paboueii mporpamme 1o usydenuro xumun B 8 kacce '6OY COILI c.CkonkoBo

1. Ofmas xapaKTepuCcTHKA y4eGHOro Kypca XMMHUH i 8 Kiiacca

Kypc xumuu B 8Klacce HaripaB/ieH Ha (JOPMHUPOBaHKeE Y IIKOJbHUKOB yYMEeHHMsI BU/IeTh U MIOHUMaTh
3HAUUMOCTb XMMHUECKOTO 3HAHMS I KaXX/[0T0 Ue/I0BeKa He3aBUCUMO OT ero MpodeCcCHOHaTbHOM
nestenbHOCTH. OCHOBHBIMU H/IeSIMH YUeOHOTO TpeMeTa XUMUS SIB/ISTFOTCSI MaTepyabHOe
eIUHCTBO BEIECTB eCTeCTBEHHOTO MHPA, X reHeTUYeCKasl CBsI3b, IPUUMHHO-C/Ie[ICTBEHHbBIE CBSI3U
MEeX/ly COCTaBOM, CTPOEHHEM, CBOMCTBAaMM, MOJTyYeHHEM U PUMEHEHHEM BeIleCTB,
M03HAaBaeMOCTh BEIIeCTB U 3aKOHOMEPHOCTEH MPOTeKaHWst XMMUYECKUX PeakLyi, 00bsACHSIOIas 1
TIPOTHO3UPYOII[ast POJib TEOPETUUECKUX 3HAHUH [i7is1 aKTOJIOrMUeCKOT0 MaTepuaia XuMHU
3JIEMEHTOB, KOHKPETHOE XMMUUECKOE COe/IMHEHHE KaK 3BeHO B HEMPEPLIBHOM I1eMy MpeBpalljeHni
BeIL[eCTB, YUaCTBYOII[ee B KDyrOBOPOTe XMMHUUECKHX 3JIEMEHTOB ¥ XHUMHUECKOU IBOJTIOL[UH;
XuMHs KaK yueOHast JWCIUIUIMHA TTpeAMeTHOM 00/1acTh «ECTeCcTBeHHO-HayUHbIe TTPeMeThb»
obecrieunBaer:

DU HE WN =

(hopMrpoBaH1e CUCTeMbl XUMHUUYECKUX 3HAHUM KaK KOMITIOHEHTa eCTeCTBeHHO-HayYHOH
KapTUHbI MUPa;

pa3BUTHE TUYHOCTUA 0OYUaIoIUXCsl, UX UHTe/I/IeKTyalbHOe ¥ HpaBCTBEHHOE
COBepIIeHCTBOBaHMe, (POPMUPOBAHUE Y HUX TYMAaHUCTUYECKHUX OTHOLLIEHUHN U SKOJIOTUYeCKU
11e/1eC000pa3HOro TIOBe/IEHUS B OBITY U TPY/IOBOM /IeATETbHOCTY;

BbIpPabOTKY TIOHMMaHHUs1 0011leCTBEHHOM MOTPeOHOCTU B Pa3BUTUM XUMUH, a TAK)Ke
(hopMHpOBaHUE OTHOIIEHUS] K XUMHH KaK K BOSMOXXHOUM 00/1acTH Oyy1iiei mpakTuuecKou
JlesITe/IbHOCTY;

(hopmupoBaHue yMeHUl 6e30macHOro 0OpaltieHus C BelljeCTBAMHU, MCIT0/Tb3yeMbIMU B
TOBCeHEBHOM KU3HHU.

2. CTpykTypa Kypca

Ha3paHue Tembl, pa3jesna KomuecTBo yacoB Ha
HU3yUyeHue TeMbl

Beegenue. IleppoHayanbHble XUMHAYECKHE TOHATUS 10
ATOMBI XMMHUYECKHX 3/IEMEHTOB 9
IIpocTeie BelecTBa 7
CoeguHeHUsI XMMHYECKHUX 3/IEMEHTOB 14
HN3meHeHus1, NPOUCXOAsILIME C BellleCTBaMH 11
PacTBopenue. PacTtBopbl. CBoliCTBa pacTBOPOB 17
3/1IeKTPOJINTOB.

BCEI'O 68

Pabouasi mporpaMMa 1o XUMHHU Jjist 8 Kacca COOTBETCTBYeT:

nosioykeHusiM PefiepanbHOTO TOCYIapPCTBEHHOTO 00pa30BaTeNbHOTO CTaH/AapTa OCHOBHOTO
ob1riero o6pa3oBaHus;

TIPUMEPHOM TTpOrpaMMe 0CHOBHOTO 0011jero 06pa3oBaHus;

aBTOpCKoi mporpamMme 1o nipeamMety (I"'abpuensH O.C. TTporpamma Kypca xumuu st 8-11
K/1accoB ob1jeobpa3oBaresbHbIX yupexaenuit /O.C. I'abpuesnsiH. — 2-e u3g., nepepab. u Jor.
— M.: Opoda, 2017.);

OCHOBHOM 0Opa3oBare/ibHOM TTporpaMMe OCHOBHOTO 00611ero ob6paszoeanus I'6OY COIII c.
CKOJ/IKOBO;

yuebHomy miady I'BOY COLII ¢ .CKo/KoBO;

3. MecTo y4eOHOro Kypca B yueOHOM IVIaHe

B niporiecce ocBoeHus MporpaMMbl Kypca XMMHUH B 8 Kilacce yuallyecsi OBa/leBaloT YMeHUsIMU

CTaBUTL BOIIPOCHI, Ha6J'II-O,E[aTb, O6’LHCHHTB, KJIaCCI/ICl)I/IL[HpOBaTB, CpaBHHUBATB, IMTPOBOAUTH

SKCIIepUMEHT 1M MHTEPIIPETHUPOBATEL BBIBOJAEI Ha €0 OCHOBE, Oripeae/aTb HCTOYHHUKHN XUMHYeCKOH



vH(OpMaLMH, TIO/TyuYaTh ¥ aHAIM3UPOBATh ee, a TAK)Ke TOTOBUThH Ha 3TO OCHOBE COOCTBEHHBIN

VMH(OpPMaLMOHHBIN NPOJYKT, IPE3eHTOBATh €ro U BeCTH JUCKYCCHIO.

[Tporpamma Kypca XMMHH /IJ1si OCHOBHOM IIKOJIbI pa3pabaThiBasiach C yUeTOM MepBOHaYaIbHbIX
Tipe/iCTaB/IeHNH, OMYYeHHbIX YYall[UMUCS B Ha4a/IbHOM LLIKOJIe MIPY M3YUeHUH OKPY’KaroLero

MHpa.

st peanu3aruu paboueii iporpaMMel B yuebHoM 1iiaHe ['BOY COIII c. CKoTKOBO BbIZle/IeHO
24aca B HeJie/1t0 € 8 Kjiacce, BCero B rog o 68 yacos.

4. Ilesu U 3aauM Kypca:

1. ¢opmuposaHue y yuaupxcss XaMrueCKOW KapTHUHBI MUpa KakK OpraHM4YeCcKoW YacTy ero
11eJIOCTHOM eCcTeCTBeHHOHAyYHOMN KapTHUHbI;

2. pasgumue TI03HaBaTeIbHBIX MHTEPECOB, MHTE/JIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
yualluxcsi B TIpoLiecce M3yuyeHusi UMM XMMUUYEeCKOl HayKy U ee BK/Ia/la B COBpeMeHHbIH
Hay4YHO-TeXHUUeCKHI TIPOTpecc;

3. ¢opmuposaHue Ba)XHEHUIINX JIOTMUeCKUX Orepaljiil MbllIeHus (aHaIu3, CUHTe3,
0000111eHre, KOHKPeTH3allysi, CPaBHEHME U /Ip.) B MPOLiecce MO3HAHKUS CHCTeMbI BayKHENIIINX
TIOHSITHM, 3aKOHOB U TEOPU O COCTaBe, CTDOEHUH U CBOMCTBAX XUMHUUECKUX BeleCTB;

4. ocnumaHue yOeXXJ€HHOCTH B TOM, YTO TIPUMeHeHMe TTO/TyYeHHBIX 3HaHUK ¥ YMeHUH 110
XUMUH SIB/ISIETCST 0OBbeKTUBHOM He0OX0AMMOCTBIO [ijist Oe30racHoi paboThl C BelllecTBaMU U
MarepuasiamMy B OBITY ¥ Ha TIPOM3BO/ICTBE;

5. npoekmupoeaHue Vi peanu3ayus BbIyCKHUKAMHA OCHOBHOM ILIKOJIbI JINUHOU
obpa3oBarebHOW TpaeKTOpHHU: BEIOOP Tpoduiist 00yueHHs B CTapIiei IIKoJIe W
npodeCcCOHaNLHOTO 00pa30BaTe/IbHOTO YUpex/eHus;

6. oe1a0eHue K/TFOUeBBIMH KOMITeTeHLIMSIMU (Y41eOHO-TT03HaBaTe/IbHbIMH, MH()OPMAL[HOHHBIMY,
1|eHHOCTHO-CMBIC/IOBBIMH, KOMMYHUKATHBHBIMU)

IInanupyemsblie pe3y/ibTaTbl 0CBOGHUA Kypca XMMHMH B 8 Kiiacce.
ITo okoHuaHMM 8 K/1acca y4eHMK HAyYUTCH: YyeHuk nosayuum 603MOMNCHOCMb
Hayuumbcs:
OCHOBHBIe IOHATHSA XMMHUH (YPOBEHb aTOMHO-MOJIEKY/IAPHBIX NPe/CTaB/1eHUu)

* OTIMCHIBaTh CBOMCTBA TBEDABIX, J>KUJAKHX, TIa3000pa3sHbIX * 2pAMOMHO obpawjambcs c
BeI|eCTB, BblJe/isisl UX CyllleCTBeHHbIe MPU3HAKY; geujecmeamu 8 N0BCEOHEBHOU HCUZHU;

* DaCKpbIBaTh CMBICJI OCHOBHBIX XUMHUECKUX [IOHSTHH * 0CO3HAB8AMb Heobxooumocmb
«aTOM», «MOJIEKY/la», «XUMUUYECKUH 37IeMEeHT», «IPOCTOe COoOM00eHuss npasun  3K0A02U4ecKU
BEIL[ECTBO»,  «CJIOKHOE  BEIeCTBO»,  «BaJIeHTHOCTb», 0e30NndacHO20 nogeoeHus 8
WCII0JTh3Ysl 3HAKOBYIO CUCTEMY XUMUU; OKpYyotcaiowjeli npupoOHoll cpede;

* u300pa)kaTb COCTaB MPOCTEHMIIMX BEL[eCTB C IIOMOILBIO * NOHUMAMb CMbICA U Heobxooumocmb
XUMUUeCKUX (POpMys M CYIITHOCTh XMMUYECKHUX Peakiuid ¢  cobnodeHus npeonucaHuti,
TIOMOILIBI0 XUMUUECKUX YPaBHEHUH; npeonazaemblX 8 UHCMPYKYUsX NO

* BLIUMC/IATE OTHOCUTEbHYIO MOJIEKY/SIPHYIO M MOJISIDHYHO — UCNO/Mb308AHUIO  /leKapcme, cpeocma
MacChl BeI[eCTB, a TaKXeé MAaCCOBYHO OO XUMHUECKOro 6bimoeoill Xumuu u op.;

3/IeMeHTa B COEUHEHUSX /I OLEHKH WX TPAKTUUYeCKOH * UCno/ib308amb npuobpeméHHbie
3HAUMMOCTH; K/aloueeble  KOMnemeHmHocmu  npu
* CPaBHMBaTh TI0 COCTAaBy OKCHIbl, OCHOBAHWsl, KHCJOTbI, 6bINOAHEHUU uccnedo08amenbCKux
COJTH; npoeKkmoe no UusyueHuro ceolicms,

* KjacC

cuUIMpOBaTh OKCHBl U OCHOBaHWS TI0 CBOMCTBAM, Cnocob08 nojiyuyeHust U pacno3Ha8aHusi



KHCJIOTBI ¥ COJI TIO COCTaBY;
* TI0/Tb30BaThCsl  J1abOpaTOpHBIM
XUMHYECKOU MOCY/0M;

* IPOBO/JIUTH HEC/IOXKHbIE XMMUYECKHE OTBbIThl U HAOJTFOeHHST
3a W3MEHeHWsMH CBOWCTB BeI[eCTB B TIpolecce UX
npeBpallieHui; cobMoaTh MpaByIa TEXHUKU 0e3011acHOCTH
TIpY TIPOBe/ileHNY HaOJTF0IeHrH U OTTBITOB;

* pa3Muath SKCIIEPUMEHTAJIbHO KHUCIOTHI W ILEJIOUH,
MOMb3ysiCh WHAWKAaTOpaMy; OCO3HaBaTh HeOOXOJUMOCTb
cobmozienusi Mep 06e30macHOCTM TIpM  OOpallleHuu ¢
KHCJIOTaMH U 11]e/I0YaMH.

obopyoBaHreM u

geujecms;

* pazeusamsb KOMMYHUKAMUBHYHO
KOMNemeHmMHOCMb, ucnonb3ys
cpedcmea ycmHoll U  NUCbMEHHOU
KOMMyHUKayuu  npu  pabome ¢
mekcmamu yuebHUKa u
00No/HUMebHOU Aumepamypol,

CNpasouHbIMU mabauyamu, nposieasimb
20MOBHOCMb K YBAMCEHUIO UHOU MOUKU
3peHusi npu ob6CyHcOeHUU pe3yabmamos
8bINO/MHEeHHOU pabombil;

* 00BbeKMUBHO oyeHusamp UHpopmayuro
0  gewecmgax U XUMUYeCKUX
npoyeccax, Kpumuuecku OMHOCUMbCS

K Nnce8O0OHayuHoLl UHpopmayuu,
HedobpocogecmHoll pekaame,
Kacaroujetics UCnob308aHUS

pd3/1uU4HbIX eewjecms.

INepuoguyecKkuii 3aK0H U NepHOANUYecKas CHCTeMa XUMUUYeCKHUX 3/IeMeHTOB
J. . MenjgeneeBa. CTpoeHue BelecTBa

* paCKpbIBaTh CMBICIT MeprUoYeCKOro 3aKOHa
. N. MeHgeneesa;
* OMIMCHIBATE W  XapaKTepu30BaTh TaOMUUHYH  (opMmy

TIepUOIUUECKON CUCTEMbI XUMUUYECKHX 3/IEMEHTOB;

* XapaKTepu30BaThb COCTAB aTOMHBIX sifiep W pacripejiesieHne
Yyc/ia  JIeKTPOHOB T10  37IeKTPOHHBIM  C/IOSIM  aTOMOB
XUMHUUYECKUX 3JIEMEHTOB MajbIX TEepHO/I0B IePHUOAMYeCKOn
CHCTEMBI, a TAaKXKe KaJ/lusi U KaJlbLIvs;

* pa3dyath  BH/bl  XMMHUUECKOM  CBSI3M:  HOHHYIO,
KOBaJIEHTHYIO TIOJIIPHYIO, KOBaJIeHTHYIO HETOJISIPHYI0 |
MeTa/llTnYeCKYyHo;

* 300pa)kaTb  7IEKTPOHHO-UOHHBIE  (OPMY/Ibl  BelllecTs,

O6pa3OBaHHbIX XUMHUUYECKHMMU CBA3AMU PA3HOT'O BH/d;

* BBISB/IATh 3aBHCUMOCThL CBOMCTB BelleCTB OT CTPOEHHA HX
KPHUCTA/IJINY€ CKUX pEI_HéTOKZ HOHHBIX, dTOMHBIX,
MOJIEKY/IAPHBIX, MeTa/VNINUe CKHX;

* 0CO3HABamMb 3HaueHue
meopemuueckux 3HaHull ons
npakmuyeckot OdesimesnbHOCMU
uenoeeKd,

* ONUCbIBAMb U3yUeHHble 00BbeKMbl KaK
cucmembl, NpuMeHss N102UKY
CUCMEeMHO020 aHaMu3d;

* NpUMeHsIMb 3HAHUA 0
3aKOHOMepPHOCMAX nepuoouyeckou

cucmembl XUMUYECKUX 31eMeHMo8 0/
0b®sicHeHus1 U npedsuoeHusi Ceolicme
KOHKpEeMmHbIX 8eljecms;

* passueamb UH(OPMAYUOHHYIO
KOMnemeHmMHOCMb nocpeocmeom
yenybneHust  3HaHuli 06  ucmopuu

CMaHoe8/MeHUsl XUMu4eckoll Hayku, eé
OCHOBHbIX NOHAMUL, NepuoouUYecKo20
30KOHA KAK OOHO20 U3 8adiCHellwux
30KOHO8 NpupoObl, a mMakice o
COBPEeMEeHHbIX OOCMUNCEHUAX HAyKU U
MeXHUKU.

MHoroo6pa3ue XMMHYeCKHX peaKI[ui

* OOBSICHATL  CyTh  XUMUUYECKUX TMPOLeCCOB M
TIPUHLUITHATbHOE OT/INUKe OT (PU3nUUeCKUX;

* Ha3bIlBaTh TPU3HAKU U YCJIOBUSI TPOTEKAHUSI XUMUUEeCKUX
peaxLui;

* yCTaHAB/IMBaTh TPUHA/I/IE)KHOCTh XMMUYECKON peakluu K
orpezie/IEHHOMY THUITy MO0 OJHOMY M3 K1acCH(UKALIMOHHBIX
TpPU3HaKoB: 1) 0 UMCIY U COCTaBy MCXOAHBIX BeIeCTB U
MIPO/IYKTOB peakLyy (peakLuyy COeAUHEHUs], DPa3/ioyKeHus,
3aMelreHuss 1 oOMeHa); 2) 10 BIZIeJIEHHIO WJIH TIOT/ION[eHUFO

nx

¢ cocmaensamb MO/EKY/ASApHble U NOJIHble
UOHHble YpdeHeHus1 no COKpau{éHHblM

UOHHBIM YPABHEHUSIM;

* npueoOumb  npumepbl  peakyul,
noomeepicoarwjux  CywecmeosaHue
83aUMOCBS3U  MedxHcdy ~ OCHOBHbIMU

K/1accamu Heop2aHu4ecKux eeujecms;
* NPO2HO3UPOBAMb pe3yibmambl
8030elicmausi paauuHbIX (haKkmopos Ha



TeII0Thl (peakijuu 5K30TepMUUecKUe U SHJ0TepMUUYeCKue);
3)TI0 UW3MEHEHWIO CTeleHel OKHUC/IeHHUSI XUMHUYECKUX
3/1eMeHTOB (peakLUi OKUC/IUTeTbHO-BOCCTAaHOBUTEIbHbIE);
4)To obOpatuMocTd Tipoljecca (peakiuu oOpaTUMble |
HeoOpaThMbIe);

* COCTaB/ISTh ypaBHEHUS 37eKTPOJIMTHUYECKON [JUCCOLMALUN
KUCJIOT, 11le/I0uei, COJiel; MOMHble U COKpalléHHble NOHHbIe
ypaBHeHUs peakluii oOMeHa; ypaBHEHHUSI OKHCIUTeTbHO-
BOCCTaHOBUTEJIbHBIX PeaKiuii;

* [IPOTHO3UPOBATh TIPOAYKTHI XUMUUECKUX peaklui 110
(opMynam/Ha3BaHUSIM UCXO[HBIX BeIeCTB; OIpeesTh
HCXOfIHBbIEe BellecTBa 1O (opmysiaM/Ha3BaHUSM TPOAYKTOB

peakuuy;
* COCTaB/IATH ~ ypaBHEHUs peakijui, COOTBETCTBYIOILLUX
oCJie[0BaTeIbHOCTU («1iermouke») ripeBpallieHui

HEOpPraHWYeCKUX BeIlleCTB pa3/MUHbIX K/1aCcCOB;
*BBIB/IATb B TIpoLlecCe  SKCIepUMeHTa  IPU3HaK,
CBU/IETEJIbCTBYIOLL[ME O TIPOTEKaHUM XUMUYECKON peakLuy;

* IPUTOTOBJIATH PACTBOPBI C OMpe/ie/IEHHOU MacCOBOMU Jjo/ei

pacTBOPEHHOIO BelleCTBa;

* oripeieNIATh XapakTep CpeJbl BOJHBIX PaCTBOPOB KUCJOT U
111e/I04ei 10 U3MEHEHUI0 OKPaCKU MH/MKaTOPOB;

* IPOBOJUTb KaueCTBeHHblE peakl[uH, [OoATBep KJaroliye
Hajiuuve B BOJHBIX pAacTBOpax BeLeCTB OTAeIbHbIX
KaTMOHOB Y aHWOHOB.

U3MeHeHue XumuuecKou
peakyuu;

* Np0O2HO3UpOBAMb pe3ynbmamal
go30elicmeusi paz1uyHbIX (pakmopos Ha

CMeuwjeHue Xxumuueckoeo pasHosecus.

cKopocmu

MHoroo0pa3ue BemiecTB

* OTpeJie/iATh MPUHA/AJIeXHOCTh HeOpraHMUeCKuX BellecTB K
OJHOMY W3 W3yUeHHBIX KJ/IACCOB/TPYMI: MeTa/lbl |
HeMeTaJl/Tbl, OKCH/bI, 0OCHOBAHHsI, KMCJIOTBI, COJIU;

* COCTaB/SATh (POPMYJIBI BEIL[eCTB TI0 UX Ha3BaHUSM;

* OMpeJie/iATh BaJIeHTHOCTh U CTeleHb OKUC/IeHUS 37IeMEeHTOB
B BeII[eCTBax;

* COCTaB/IATh (POPMY/bI HEOpraHWUeCKUX COeJWHeHUM 10
BA/ICHTHOCTSIM M CTEIIeHSIM OKHC/IEHHUS 3/IEMEHTOB, a TaKKe
3apsilaM HOHOB, YyKa3aHHbIM B TaO/uvIle PacTBOPUMOCTH
KHCJIOT, OCHOBAHMI U Cojiel;

* OOBSICHATbL 3aKOHOMEPHOCTH W3MeHeHUs (U3NYeCKHX U
XUMHUECKMX CBOWCTB TIPOCTBIX BellecTB (MeTa/uioB U
HEMETA/UIOB) W WX BBICIIUX OKCH/IOB, 00pa30BaHHBIX
3/IeMeHTaMH BTOPOTO U TPEThero Mepuo/ioB;

* Ha3bIBaTh OOI[Me XUMUUECKHEe CBOMCTBA, XapaKTepHbIe st
TPYIIIT OKCU/IOB: KUC/IOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOI[Me XUMUUECKHEe CBOMCTBA, XapaKTepHbIe st
KaK/I0T0 M3 K/IaCCOB HEOpPraHWUeCKUX BeIecTB: KHCIIOT,
OCHOBAaHUI, CO/IeN;

* IPUBOJUTH  TIPUMEPhI  peaklyi,  TOATBEPKIAFOIINX
XUMHUUeCKHe CBONCTBAa HEOPraHWYeCKHX BellleCTB: OKCHU/IOB,
KHCJIOT, OCHOBAHMI U Cojiel;

* OTpeJiesisATh BellleCTBO-OKUC/TUTETh u Bell[eCTBO-
BOCCTAHOBUTE/Ib B  OKHC/IUTEJHLHO-BOCCTAHOBUTE/IbHBIX
peakKiusix;

* NPO2HO3UPOBAMb Xumuueckue
ceolicmea @ewecme HA OCHOBe UX
cocmasa u cmpoeHusi;

* NpO2HO3UPOBAMb cnocobHocmb
gewjecmea nposiensimb OKUC/AUMe/bHble
uiu 8occmaHosumesibHble ceolicmea ¢
yuémom cmeneHell OKUC/eHUsl
3/1eMeHmMo8, 8X005IUJUX 8 e20 COCMmas;

* 8bIs16/155Mb cywjecmeosaHue
2eHemuueckoll  83auMocCesi3u  Mexcoy
gewecmgamu 8  psdy:  npocmoe
gewjecmeo — OKCUO — 2UOPOKCUO —
CO/lb;

* Xapakmepu3soeamb 0cobble cgolicmea

KOHYEeHMpUpOBAHHbIX cepHol u
azomHol Kuciom;
* npueoOumb  npumepbl  ypasHeHull

peakyuli,  snexcawjux 8  OCHOBe
NPOMbBIULIEHHbIX CNocob08 NoMyUYeHus
aMMUaKa, cepHol Kuca0mbl, uy2yHa U
cmanu;

* onucbleamb ¢usuueckue u
Xumuueckue npoyecchl, s8aguuecs
uacmblo  Kpyeogopoma eeujecms 8
npupooe;



* COCTaB/SAITh  OKHMC/IUTETbHO-BOCCTAHOBUTE/bHBIA  Oa/laHC — * 0p2aHuU308bl8aMb, npogooumnb
(o1 U3ydeHHBIX peakLWi) M0 TIPeAJIOKeHHbIM CXeMaM yueHuueckue npoeKkmbl no
peaxLvii; uccne0osaHuro  ceolicme  eeujecms,
* IPOBOAUTL  j1abOpaTOpHBbIe  OMBITHI, TOATBEPXKJAIOIIMe  UMEWUX  B8A}CHOe  NpakmuuecKoe
XUMHUUeCKHe CBOMCTBA OCHOBHBIX K/1aCCOB HEOPTaHUUECKUX  3HAueHue.

BeIlleCTB;

* IPOBOJUTL J1TaDOpaTOpHbIE OIBITBI 0 TIOMYYEHUIO U

coOupaHuio ra3000pa3HBIX BelLeCTB: BOAOPO/a, KUCI0PO/a,

VIJIEKUCJIOTO Ta3a, aMMMakKa; COCTaB/ATb ypaBHEHUs

COOTBETCTBYIOLMX PeaKL1.

[HesTensHOCTh 00pa3oBaTe/IbHOTO yupeXxeHusi o01jero o6pasoBaHysi B 00yueHUM XUMUM [OJDKHA
OBbITH HampaB/ieHa Ha JOCTIKeHHe 00yJaroMMUCS C/IeIyIOLNX TUYHOCTHBIX Pe3y/IbTaToB:

1. B L|eHHOCTHO-OpPHEHTALMOHHOM C(epe - YyBCTBO rOPAOCTH 38 POCCHUHCKYH0 XUMUUYECKYHO
HayKy, TyMaHH13M, OTHOLLIEHHe K TPYAY, Lie/ieyCTpeM/IeHHOCTb, CAMOKOHTPOJb U
CaMOOLIeHKa;

2. B TPYHOBOH cdepe - TOTOBHOCTb K 0CO3HAHHOMY BBIOOPY JasibHelIeii o6pa3oBaresibHOM
TpaeKTOpUY;

3. B I03HaBaTe/bHOM (KOTHUTUBHOM, UHTE/UIeKTYaIbHOM) cepe —MOTHBaLUs yUeHUs], yMeHre
yIpaB/IsiTh CBOEW M03HaBaTe/IbHOU J1eSITe/IbHOCTBIO.

MeranpeaMeTHBIMH pe3y/IbTaTaMU 0CBOEHUS IPOrPaMMbl IO XUMHU SIB/ISFOTCS:

1. BrageHve yHUBepCaIbHBIMU €CTeCTBEeHHO-HayUHbIMU CII0C00aMu JiesiTe/TbHOCTH:
HaO/ofieHre, n3MepeHre, SKCIIepUMeHT, yueOHOe HCciie/joBaHNe; IPUMeHeHe OCHOBHBIX
METOZIOB [103HaHUS (CUCTeMHO-UH(OPMaLMOHHbIN aHa/ln3, MOJeIMPOBaHKe) /1JIs1 U3yUeHust
Pa3/IMYHbIX CTOPOH OKPY>KaroLl|el 1eliCTBUTEIbHOCTH;

2. WCII0/b30BaHKe YHUBePCaIbHBIX CIIOCOOOB [iesTe/IbHOCTH M0 PelLleHUIo rpobiem u
OCHOBHBIX MHTe/UIeKTYyasbHbIX OTepal{yii: UCI0/Ib30BaHHe OCHOBHBIX MHTE//IeKTYalIbHbIX
oreparyii: popMy/MpoBaH1e I'UIOTe3, aHa/lu3 U CUHTe3, CpaBHeHUe, 000011ieH e,
cucTeMaru3alLysi, BbisiBleHHe IPUUMHHO-C/Ie/|CTBEHHBIX CBSI3€M, TIOMCK aHa/IOroB;
yMeHHe reHepUpOBaTh U/IeN U OTIpeJiesisiTh CPe/ICTBa, HeoOX0o[uMbIe /ISl UX peasr3aliiy;

4. yMeHUe OTIpe/iesiATh Lie/I U 3a/lauu /1esiITelIbHOCTH, BEIOMpaTh CpefiCTBa peann3alyy Lend U

MIPUMEHSATb UX Ha NPAKTHKE;
5. UCMo/b30BaHKe Pa3/INUHbIX UCTOYHUKOB Ji/I NOy4YeHUs XMMAYeCKOl HH(OopMaLvu.
IIpepMeTHBIMHU pe3yibTaTaMU OCBOEHUS POTrPaMMBbI 110 XMMUH SIBJISIFOTCSL:
1. B no3HaBaresibHOM cdepe:
- laBaTh Orpejie/ieHHs] U3yUYeHHbIX NTOHATUM: BeleCTBO (XMMUUeCKUM 31eMeHT, aTOM, UOH,
MoJieKyJ/ia, KpUCTa/l/InyecKasi pellieTKa, BellecTBO, TPOCThIe U CI0XKHbIe BellleCTBa, XMMHUYeCcKast
(hopmysia, OTHOCHUTe/IbHAsE aTOMHasl Macca, OTHOCUTe/IbHasi MOJIeKyJ/IsipHast Macca, BaJleHTHOCTb,
OKCH/IbI, KUC/IOThI, 0CHOBaHUsl, CO/IY, aM()OTePHOCTb, UH/IUKATOP, IepUOANUYECKHUI 3aKOH,
repyuoiuecKasi CUCTeMa, TiepruoArueckas Tabsuiia, U30TOIbI, XUMHUYecKast CBsi3b,
3J1eKTPOOTPHULIATe/IbHOCTh, CTelleHb OKUC/IeHHs], S/IeKTPOJIUT); XUMHUUeCKasl peakLiys (XMMUUecKoe
ypaBHeHHUe, TeHeTuUeCKasi CBSi3b, OKUC/IeHME, BOCCTaHOB/IEHUE, 37IeKTPO/IMTUYeCKasi IUCCOLUALIUs,
CKOPOCTb XUMHYECKOW peakLUn);
- opmynrpoBatk nepruoguyeckuii 3akoH [1.11.MeHiesieeBa U pacKpbiBaTh €ro CMbICT;
- OMMCHIBATh IeMOHCTPALMOHHbIE U CAMOCTOSITEIbHO MPOBe/IeHHbIe S5KCTIePUMEHTbI, UCII0/Ib3Ys /IS
3TOTO eCTeCTBeHHbIN (PYCCKU, POAHOM) A3bIK U S3bIK XMMUHY;
- OMMCBIBATh U pa3/nyaTh U3yUyeHHble KIacChl HEOPraHMUeCKUX COeJUHEHUH, TPOCThIe U CJIOXKHBIE
Bell|eCTBa, XUMUUECKHe peakLiy;
- KJIaCCU(ULIMPOBATh N3yUYeHHbIe 00BEKTHI U SIBJIEHUS;
- HabIrOJaTh IeMOHCTPUPYeMbie U CaMOCTOSITeTbHO TPOBOJJUMBIE OTTBIThI, XUMUUeCKUe pPeakLvy,
NPOTEKAaroLHe B TIPUPOJE U B OBITY;
- JleJ1aThb BBIBOZBI U YMO3aK/IHoueHUst U3 HabmoieHnH, 3yueHHbIX XMMUYeCKIX 3aKOHOMePHOCTeH,

w



NIPOTHO3MPOBATh CBOMCTBA HEM3YUYEeHHbBIX BELeCTB 10 aHaJ0TUX CO CBOMCTBAMHU M3YUYeHHBIX;

- CTPYKTYpHUPOBAaTh U3yUeHHbI MaTepyan U XUMUUeCKyt0 MH(OpMaL1IO, OMy4YeHHYIO U3 JPYyTUX
VICTOUHUKOB;

- MOJ|e/IMPOBaTh CTPOeHHe aTOMOB 3/IeMeHTOB [1epBOr0 - TPeThero NepruozoB, CTpOeHHe
MIPOCTENIINX MOJIEKYL.

2. B 11eHHOCTHO-OpHEeHTaLMOHHOM cepe:

- aHa/IM3UPOBaTh U OLIEHUBATh TIOC/E[CTBUS [Jis OKpY»Katolleit cpe/ibl ObITOBOM U
TIPOU3BO/ICTBEHHOM /IeATeTbHOCTH Ye/IOBeKa, CBSI3aHHOM C TiepepaboTKO BellecTs;

- pPa3bsICHATH Ha NpuMepax (MIPUBOJUTH PUMEPHI, ITOATBeP)KJarol1e) MaTepraabHOe eIMHCTBO U
B3aMMOCBSI3b KOMIIOHEHTOB >KMBOM U He)KUBOW NPUPO/bI U YesIOBeKa KakK BayKHYIO 4aCTb 3TOrO
e/IMHCTBa;

- CTPOUTH CBOE TIOBe/IeHHEe B COOTBETCTBHH C MTPUHIUIIAMU O€PeXXHOTO OTHOILEHHSI K TIPUPOJE.

3. B TpyzoBo#i cepe:

- TJIAHUPOBAThb U MPOBOJIUTh XUMUUECKUI IKCIIEPUMEHT;

- CTI0/Tb30BaTh BeIl[eCTBa B COOTBETCTBUM C UX TpejHa3HaUeHNeM M CBOWMCTBAMH, OITMCAHHBIMU B
WMHCTPYKLIUSIX T10 IPUMEHEeHHIO.

4. B cdepe 6e30macHOCTU KU3HeeSITeTbHOCTH:
- OKa3bIBaTh ME€PBYH0 MOMOILLb TP OTPaB/IEHUSIX, O’KOTaX M IPYTHUX TPaBMax, CBSI3aHHbIX C
BelllecTBaMH 1 1abopaTopHbIM 000pyZ0BaHUEM.



II1. CopeprkaHue pa3/ie/ioB U TeM yueOHOro Kypca

Tema 1. BBegenue. [lepBoHauanibHble XuMuyeckue moHATus. (10 yaco)

[Tpeamet xvMuK. MeTo/ bl TIO3HAHUS B XUMUU: Hab/roieHre, SKCIIepUMeHT, MOZie/TMpOBaHue.
WcTouHnku XuMuyeckoit HHGopMaliuy, ee oy4yeHue, aHaau3 U Npe/iCTaB/eHre ero pe3y/ibTaToB.
[ToHsITHE O XUMHUUECKOM 371eMeHTe 1 hopMax ero CylleCTBOBaHUS: CBOOOAHBIX aTOMaX, MPOCTHIX U
CJIOKHBIX BelllecTBax. [IpeBpaitienus BeljecTB. OTaMuMe XUMUUeCKUX Peaklvil OT PU3nuecKux
siB/ieHuH. Posib XUMUM B )KU3HU yesioBeka. Xemoduiusi U xemopobusi. Kpatkue cBefjeHUs 13
VICTOPYUY BO3HUKHOBEHHUS U Pa3BUTUSI XUMHUU. PO/b OTeUeCTBEHHBIX YUeHbIX B CTAHOBIEHUU
XUMHUeCKOM Hayku — paboTel M. B. JlomoHocoBa, A.M. Bytniepogsa, /1. . MeHpeneeBa.
XYMHUUeCKasi CHMBOJIMKA. 3HaKM XUMUUECKHX 3JIEMEHTOB U MPOUCXOXK/IeHe UX Ha3BaHUM.
Xumuueckue hopmysbl. MHAEKCh U K03 duLieHTbl. OTHOCUTE/IbHbIe aTOMHAsi U MOJIeKY/IsipHast
Macchl. [IpoBefieHre pacueToB MaCcCOBOU [J0JIM XMMHUYECKOTO 37IeMeHTa B BellleCTBe Ha OCHOBE €ro
dhopmysnbl. [Tepuoguyeckast cucreMa XxuMuueckux nemeHToB [. V1. MeHieneeBa, ee CTPyKTypa:
MaJible ¥ O0JTbIIMe TIepUO/IbI, TPYIIBI U OATPYIIILL. [lepruoanueckast cicTeMa Kak CripaBOYHOE
rocobue /17151 OJTyueHUst CBeIeHUH 0 XUMHUUeCKUX IeMeHTax.

Jdemoncrpanuu. 1. Mogenu (mapoctepskHeBble U CTioapra—bpurie6a) pa3mMuHbIX POCTHIX U
CJIOKHBIX BeLeCTB.

2. Konnekuys CTeKIsTHHOM XUMUUeCKoM nocyabl. 3. Kosnekuys MarepyanoB U U3fe/Iii U3 HUX Ha
OCHOBe amoMUHUS. 4. B3aumogeiicTBre MpaMopa C KUC/IOTOM U IOMYTHEHHE U3BeCTKOBOM BOJbI.
JIaGopaTopHsbie onbIThl. 1. CpaBHEHHMe CBOWCTB TBEP/IbIX KPUCTA/JTUUECKUX BEIeCTB U
pacTBOpOB. 2. CpaBHeHVe CKOPOCTH MCIIapeHus BOJbI, OZ,eKO/I0Ha U 3THU/I0BOIO CITUPTA C
¢ueTpOBanbHOM Oymaru.

Tema 2. AToMbI XMMHUYECKHUX 3/IeMeHTOB (9 yacoB)

ATOMBI Kak (popma Cyl1i[eCTBOBaHUSI XUMUUeCKUX 371eMeHTOB. OCHOBHbIE CBeZIeHUsI O CTPOeHUU
aTomoB. Jloka3arenbCTBa CJI0XKHOCTH cTpoeHusi arToMoB. OnibITel Pe3epdopza. [lnanerapHas mogens
CTpPOEHMs aToma.

CocraB aTOMHBIX s1/iep: IPOTOHbI, HEUTPOHbI. OTHOCUTE/IbHAsI aTOMHAas Macca. B3auMocBs3b
TIOHSITUN «TIPOTOH», «KHEUTPOH», «OTHOCUTE/IbHAsA aTOMHAas Macca».

Vi3mMeHeHue urc/ia IPOTOHOB B sifipe aToMa — 00pa30BaHKe HOBBIX XUMHUECKUX 3/7IeMeHTOB.
Vi3mMeHeHue urc/ia HEUTPOHOB B siZipe aroMa — obOpa3oBaHue U30TOMOB. COBpeMeHHOe
orpejiesieHUe MOHATUS «XUMUUYECKUM 3/1eMeHT». M30TOIbl Kak pa3HOBHU/JHOCTH aTOMOB OJJHOTO
XUMHUECKOTO 3/IeMeHTa.

OnekTpoHbl. CTpOeHe 5/1eKTPOHHBIX YPOBHEM aTOMOB XMMUYECKUX 371eEMEHTOB MaJlbIX [IepPHO/OB.
[ToHsiTHe 0 3aBepIIeHHOM 3/IEKTPOHHOM YPOBHE.

[Teproanueckas cuctema XxuMuueckux smeMmeHToB /. V. MeHzeneeBa U CTpOeHHe aTOMOB —
(hr3ruecKuil CMBIC/T TIOPSIZIKOBOTO HOMepa 3/ieMeHTa, HoMepa T'PYIIIibl, HoMepa repro/a.
V3meHeHMe uinc/ia 3/1eKTPOHOB Ha BHELLHeM 3JIeKTPOHHOM YPOBHe aTOMa XMMHUYeCKOro 3/1eMeHTa
— obpa3oBaHUe MOJIOKUTETBHBIX ¥ OTPHUIIATE/IbHBIX MOHOB. MIOHBI, 00pa30BaHHbIE aTOMaMH
MeTaslJIOB U HeMeTasuioB. [IprunHbI M3MeHeHUsT MeTa/l/IMueCKUX U HeMeTallIiueCKUX CBOMCTB B
niepyoziax v rpymmax. Obpa3oBaHue OUHAPHBIX coeuHeHnH. [ToHsTHE 00 MOHHOM CBs3U. CXEeMBI
o0Opa3oBaHusI MOHHOM CBSI3U.

B3auMofeiicTBre aTOMOB 3/IEMEHTOB-HEMETAJIZIOB MKy C000l — oOpa3oBaHUe [[ByXaTOMHBIX
MOJIEKYJI ITPOCTHIX BelljeCcTB. KoBasileHTHasi HerosIsipHast XMMUyecKasi CBsi3b. DJIEKTPOHHbBIE U
CTPYKTypHBIe (hopMyJibl. B3aumozelicTBHe aTOMOB HEMETA/IJIOB MeX 1y co00i — oOpa3oBaHue
OUHapHBIX COeIMHEHUI HeMeTasIOB. DIeKTPOOTpHLiaTeIbHOCTb. KoBasieHTHast MoJisipHasi CBsi3b.
[ToHsATHE O BaJIEHTHOCTU KaK CBOMCTBE aTOMOB 00pa30BbIBaTh KOBAJIEHTHbIE XUMUUECKHE CBSI3H.
CocrapneHue ¢hopmys OMHAPHBIX COeIMHEHUM TI0 BasieHTHOCTH. Haxox/ieHre Ba/leHTHOCTH T10



(opmyre GMHAPHOTO COEAMHEHMSI.

B3auMofeiicTBre aTOMOB MeTalJIoB MeXKy co00ii — obpa3oBaHue MeTasyTnueCKUX KpPHUCTAJIIOB.
[TonsTre 0 MeTa/IIMUeCKOU CBSA3H.

JeMoHcTpanuu. Mojeny aToMOB XMMUUeCKUX 371eMeHTOB. [leproanueckas cucteMa XMMUUeCKUX
snemeHToB [1. V. MeHzieneeBa (pa3nuuHble (OPMBI).

JIaGopaTopHsble onbIThI. 3. MozeMpoBaHye NPUHLIUIIA 1eHCTBUS CKaHUPYHOLL[ero MUKPOCKoTIa. 4.
V3roToByieHue Mojiesieli MosieKya1 OMHApHBIX COeJUHeHUH. 5. VI3roToBeHre Mo/eny,
W/UTHOCTPUPYIOLLel CBOMCTBA MeTa/l/TMueCKOr CBS3U.

Tema 3. IIpocThie BemecTBa (7 4acoB)

[TonoxeHne MeTas/uI0B M HeMeTaslIoB B [leproanueckoii crucTeMe XMMUYEeCKHX 371eEMEHTOB

. N.MenpeneeBa. BakHeliue rpocThbie BellleCcTBa — MeTaslibl (3kesie30, alFOMUHUM, Ka/lbLUH,
MarHui, HaTpui, Kamuii). Ob1ue Gusrueckre CBOMCTBa MeTa/IOB. BakHeli1ine rpocThie
Bell[eCTBa-HeMeTasTbl, 00pa3oBaHHbIe aTOMaMH KHCI0PO/a, BOAOPO/A, a30Ta, cephl, (hocdopa,
yriepoza. MoseKynbl IpOCTBIX BellleCTB-HeMeTalJIoB — BOAOPOAA, KUC/I0P0/a,a30Ta, rajJoreHoB.
OtHocuTeNbHAsE MOJeKy/isipHasi Macca. CrIocOOHOCTb aTOMOB XMMHUECKUX 37IEMEHTOB K
00pa30BaHMIO0 HECKOIBKUX MPOCTBIX Bell[eCTB — asyIOTPOITHsi. AJJIOTPOITHbIe MOAU(bUKALIUU
KHcnopoza, pocdopa, onoBa. MeTaniuueckre 1 HeMeTalndyecKre CBOWCTBA MPOCTHIX BELeCTB.
OTHOCUTENBHOCTb 3TOrO MOHATHSI.

Yucno ABoragpo. KommuecTso BerrectBa. Mosb. MosisipHast Macca. MossipHbIl 00beM
ra3oo0pa3HbiX BelllecTB. KpaTHble elMHULIbI M3MepeHUs KOJTMUeCTBa BelljeCTBa — MUUTUMOJb U
KWJIOMOJIb, MWIJIMMOJISIDHAsA ¥ KWUJIOMOJISIPHAs! MacChl BellleCTBa, MWIJIMMOJISIPHBIN U
KUJIOMOJISIDHBINA 06BheMbl Ta3000pa3HbIX BeIIeCTB.

PacueTs! ¢ nCI0/1b30BaHMEM MTOHATHM «KOJIMYECTBO BellleCTBa», «MOJIIPHAsk Macca», «MOJISIPHbIN
00BbeM razoB», «4uca0 ABOTa/ipo».

JdemoncTpanuu. [Tomyyenue o3oHa. O6pasiipl 6e10ro 1 ceporo o10Ba, 6e10ro ¥ KpaCHOTO
tdocdopa. HekoTopble MeTasi/ibl U HEMeTa/UIbl C KOJIMYeCTBOM BelljecTBa 1 Mosib. MosisIpHbIi 06beM
ra3000pa3HbIX BEIeCTB.

JIaGopaTopHsbie onbIThI. 6. O3HaKOM/IEHHE C KoJuleKLrel MeTaioB. 7. O3HaKoM/IeHHe C
KOJI/IeKLIiel HeMeTaJl/IoB.

Tema 4 CoeHeHMs XUMHUYECKHUX 3/1eMeHToB (14 yacoB)

Crenensb okucaeHus. CpaBHeHHe CTelleHW OKWC/IeHNs U BajleHTHOCTH. OrpesiesieHre CTeleHn
OKHCJIeHHsI 3/IeMeHTOB B OMHapHbIX coefnHeHusix. CoctaBneHre ¢popmys OMHApHBIX COeIUHEHUH,
0061 croco6 X Ha3BaHUH.

buHapHble coejuHeHUs] MeTa/I/IOB ¥ HEMETAJIJIOB: OKCU/bI, XJIOPUbI, CYAb(GUbI U MP.
Cocrasnenue ux ¢popmys. BuHapHble coejiHeHYs HEMeTas/IOB: OKCH/IbI, JIeTyure BOJOPOZHbIe
COeJJMHEeHMs, UX COCTaB M Ha3BaHus. [IpefcTaBuTeny oKCU/0B: BOJA, YIVIEKUC/IbIN ra3, HeramleHas
u3BecTs. [IpescraBruTeny neTyunx BOLOPOJHBIX COeMHEHNN: XJIOPOBOJOPO/, U aMMHUaK.
OcHoBaHus1, X COCTaB U Ha3BaHUs. PacTBopuMoOCTh 0CHOBaHuUM B Boge. [IpescTaBuTenH 1ienouei:
TUAPOKCU/IBI HATPUSI, Ka/usl ¥ KabLusi. [ToHsiTre 06 MHAWKATOpax v KauyeCTBEHHBIX PeaKLUsX.
Kucnortel, nx coctaB v Ha3BaHus. Knaccudukauysa kuciort. [IpegcraBuTeny KUCIO0T: cepHas,
consHasi, a3oTHas. IToHsATHe 0 1IKane KUCI0THOCTH (1ikana pH). MI3MeHeHne 0KpacKy MHMKaTOPOB.
Conu Kak Mpov3BO/HbIe KUCIOT U OCHOBaHWM, X COCTaB U Ha3BaHUs. PacTBOpUMOCTH cosielt B
Boge. [IpencraBuTenu coneit: Xj0puz, HaTpusi, KapOoHar u docdar KanbLus.

AMop@dHbIe 1 KpUCTa/UTMUeCcKre BelecTBa.

Me>xmosneKkysisipHble B3auMOZeCTBYS. THITbI KpUCTa/VIMYeCKUX pelleToK. 3aBUCHUMOCTb CBOWCTB
BeIL|eCTB OT TUIOB KPUCTA/IJTMYECKUX PelleTOK.

YucTble BelecTBa M cMec. [IpyMepsI XKUIKUX, TBEPABIX U ra3000pa3Hbix cMeceil. CBOMCTBA
YKCTHIX BelecTB U cMeceld. Ix coctaB. MaccoBasi 1 06beMHast I/l KOMIIOHeHTa cMecH. PacueTsl,
CBsI3aHHbBIE C UCTI0/Ib30BaHUEM ITOHATUS «ZOMIsI».

Jdemoncrpanuu. O6pasijbl OKCH0B, KUC/IOT, OCHOBAHKH U cosieil. Mojiend KpycTasuinieCKUX
pelLeTOK X/JI0pHU/a HaTpus, anMasa, okcyza yriepoga (IV). KuciotHo-1menousble MHAWKATOPLI,
Vi3MeHeHVe UX OKPACKU B pPa3/IMYHbIX CpefilaX. YHUBEPCA/IbHbINM UHAMKATOP U U3MEHEHUEe ero



OKpacKu B pa3/vuHbIX cpejax. llkana pH.

JIaGoparopHsbie onbITh. 8. O3HaKOM/IEHHE C KoJ/UleKLMel OKCHI0B. 9. O3HaKoMIIeHHe CO
CBOMCTBaMH aMMHUaKa.

10. KauecTBeHHasi peakijysi Ha yryiekucbii ra3. 11. Onpegenenve pH pacTBOPOB KMC/IOTHI, 1[e/1041
Y BOJpBL.

12. Onpenenenue pH TMMOHHOTO U 16JI04HOTO COKOB Ha cpe3e 110/10B. 13. O3HaKoM/IeHue C
KOJIJIEKLIel COei.

14. O3HakoMJIeHME C KOJITIEKL[MeN BelleCTB C pa3HbIM TUIOM KPUCTA/IZTMUeCKOU pelleTKU.
M3roroBneHue Mogenell KpUCTa/UTMUeCKUX pelieTok. 15. O3HakomsieHre ¢ 00pasLjoM ropHOH
TIOPO/ibI.

Tema 5. I3meHeHus, npoucxopsiiue ¢ BemjecrBami (11 yacos)

[ToHsiTHe sIB/IEHUH, CBA3aHHBIX C U3MEHEHUSIMU, POUCXOSLUMU C BELL[eCTBOM.

SIBnenHwus, CBsi3aHHbIE C M3MEHeHUeM KPUCTa/UTMUeCKOro CTPOeHHUs BelleCTBa MPU MOCTOSTHHOM €ero
cocraBe, — (pr3nueckue siBjeHus. Pr3nueckye sIBJIeHUS B XUMUU: AUCTUUISALINS, KPUCTaLIM3aLus,
BbITIapMBaHKe U BO3TOHKA BelleCTB, GUILTPOBaHUE U LIeHTPU(PYTUpOBaHUe.

fIBneHus1, CBsi3aHHBIE C M3MEHEHUEeM COCTaBa BelleCTBa, — XUMHUUeCcKUe peaklyu. [Ipru3Haku u
yCJIOBUS IPOTEKaHUs] XMMUYeCKHX peaklii. BelesieHre TerioTel U CBeTa — peakLiiy TOPeHusl.
[MoHsiTHE 006 3K30 - ¥ SHAOTEPMUUYECKUX PeaKLMsx.3aKoH COXPaHeHHsI MacChl Bell[eCTB.
XuMHUUecKre ypaBHeHUs. 3HaueHue UH/EeKCOB U K03 duieHToB. CocTaB/ieHle ypaBHEeHUH
XUMHUUECKUX peakLuil.

PacueTsl Mo xMHUUeCKUM ypaBHeHUsIM. PellieHre 3a/1ay Ha HaXOXKAeHUe KOJIMUeCTBa, MacChl WU
obbema

TIPO/IyKTa Peakivy 10 KOJIMYeCTBY, Macce WM 00beMy UCXOHOTO BelecTBa. PacueTs ¢
VICTI0/Tb30BaHUEM TIOHSITHS «Z0/Is1», KOTJja UCXOZIHOe BeIlleCTBO /aHO B BUe pacTBOpa C 3a/laHHOU
MacCOBOM /l0JIeld PaCTBOPEHHOIO BellleCTBa UK COLEPKUT OIpeie/IeHHYO [OJIF0 IIPUMeCei.
Peakuyu pasnoxenust. [1pefcraBieHre 0 CKOpOCTU XMMUYECKUX peakLyii. KaraiusaTopsl.
depmenTsl. Peakiiun coeguHenus. Karamutryeckre v HeKaTaluTHYeCKre peakiuy, obpaTtiMele 1
HeoOpaTUMble peaklivd. Peakiuy 3amelijeHusi. Psifi akTUBHOCTH MeTaJlJIOB, €ro UCTOIb30BaHUe Jist
MPOTHO3UPOBAHUSI BO3MOXHOCTU MPOTEKaHUs PeaKLiMi MeXX/ly MeTa/ulaMU U KUCI0TaMH, peakLdn
BBITeCHEHUSI OJHUX MeTaJ/IOB U3 PaCTBOPOB UX COJiel IpyruMu MeTasyiaMu. Peakijun obmeHa.
Peakuyiy HelTpanu3aryu. YC/I0BUs MPOTEKaH!s Peakiuii oOMeHa B pacTBOpax /i0 KOHLIA.

Tunbl XMMHAYECKHX peakliii Ha pYMepe CBOMCTB BObl. Peakiiysi pa3noykeHus — 3/1€KTPOIU3
BO/bI. Peakiy coejiHeHUs1 — B3aMMO/|eMCTBYE BOZBI C OKCHAMHU MeTa/UIOB U HeMeTasl/loB.
YcoBue B3auMO/eMCTBUSI OKCH/0B MeTa/UIOB U HEMeTasllIoB € BOJoW. [ToHATHe «THAPOKCUABI».
Peakiuu 3aMelrieHus1 — B3aMMOZIEMCTBHE BO/IbI C MeTa/ulaMu. Peakiiuu oOMeHa — TUZAPON3
BeL|eCTB.

JdemoHncTpanuu. [IprmMeps! ¢pu3nueckux siBleHUH: a) My1aBaeHye rapaduHa; 06) BO3roHKa Moza nin
6eH30MHOM KUC/IOThI; B) paCTBOPeHHe OKpallleHHbIX cosield; T) Auddy3us AYIIUCTHIX BEIeCTB C
ropsiitieid 1aMIoOYKy HakanuBaHus. [IpuMepbl XMMUUeCKUX SIBIEHUI: a) ropeHue MarHusi, pocdopa;
6) B3auMogelicTBHe COJISTHOM KHUC/IOTBI C MPaMOPOM W/ MeJIOM; B) TIOJTyYeHre THAPOKCHA Mein
(II); r) pacTBOpeHUe MOMYYEeHHOTO THAPOKCHA B KUC/IOTAX; /) B3auMozelictBre okcuga meau (1) c
CepHOM KUC/IOTOW MY HarpeBaHWM; €) pa3/ioyKeHre NepMaHTraHaTa Kajivsi; >K) pa3/ioykeHue
repoKcHuia

BOJIOpO/ia C MOMOLL[bIO JMOKCH/A MapraHliia 1 KaTasasbl KapToQesisi Uil MOPKOBH; 3)
B3aUMO/IeiicTBHe pa30aB/ieHHbIX KAC/IOT C MeTaJJIaMH.

JIabopatopHbie onbIThI 16. [IpoKkanBaHue Meu B IJlaMeHU CITUPTOBKU. 17. 3amMelrieHrie Meiv B
pactBope xyopua meau (I1) >kene3om.

Tema 6. PacTtBopenue. PacTBopbl. CBOICTBa pacTBOPOB 3/1eKTP0O/IMTOB (17 yacoB)
PacTBopeHue Kak (U3MKO-XUMHUUecKui nporiecc. [ToHATHe o rhapaTax U KpUCTa/uloruparax.
PactBoprMocTh. KpriBble paCcTBOPUMOCTH KakK MO/ieJ/lb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPZbIX
BeLeCTB OT TeMIiepaTypbl. HacblleHHbIe, HeHaChIleHHbIe U [TepechllljeHHble PACTBOPbI. 3HaueHue
PacTBOPOB [i/1s1 PUPO/IbI U CEeTbCKOTO XO35IMCTBA.



[ToHsATHE 00 3/IEKTPOTUTHUECKON AUCCOIL[UAIINU. DJIEKTPOJIUTHI U HeJIEKTPOIUTBI. MeXaHU3M
JMCCOLIMaLi 5/1eEKTPOIUTOB C pa3/IMUHbIM XapakTepoM CBsi3U. CTerneHb 3/1eKTPOIUTHYECKOU
muccornuaiyi. CUIbHBIE U C1a0ble 37IeKTPOJTUTHI.

OCHOBHBIE MOI0KEeHHsI TEOPUU 7IEKTPOIMTUYECKOM AUccoLalui. VIoHHbIe ypaBHEHUS peakLvid.
Peakiiun oOMeHa, UzyIIye /10 KOHIIA.

Knaccudukaiiyst MOHOB ¥ UX CBOMCTBA.

Kucnortsl, ux knaccuduvkauys. Juccornuarus KUC/IOT U UX CBOMCTBA B CBeTe TeOPUU
3/1IeKTPOJIMTUUECKOU iuccolalii. MoseKy/sipHble U HOHHbIe YpaBHEHUS peaKLUii.
B3aumogelicTBre KUC/IOT C MeTa/lJlaMH. D/IeKTPOXUMWUYECKUN Psifi HAallPSDKeHUM MeTaslioB.
B3aumogeiicTBre KUCIOT C OKCHJaMU MeTaslioB. B3aumogelicTBre KUCI0T C OCHOBaHUSIMU —
peakiyst HelTpanu3aiuu. B3anMoeicTBre KUC/IOT ¢ conisiMu. Vcronbp3oBaHue TaOTUIbI
PacTBOPUMOCTH [J11 XapaKTePUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBaHus1, ux Knaccudukaius. Juccolraliys 0CHOBaHHM U UX CBOMCTBA B CBeTe TEOPUU
3/1IeKTPOJIMTUUECKOU iuccolyanui. B3arMozelicTBre 0CHOBaHUM € conisiMd. Vcrnonb3oBaHue
Tab/MILIbI pACTBOPUMOCTH /IJIS1 XapaKTePUCTHUKH XUMHUECKUX CBOMCTB OCHOBaHMM. B3aumopelicTBure
111eJ1I0Yei C OKCUIaMU HeMeTasl/loB.

Conu, UX AUCCOLMALIUS U CBOKCTBA B CBETE TEOPUU JIEKTPOIUTUUECKOW JUCCOLIUALIUN.
B3aumogeiicTBure coseli ¢ MeTaisiaMy, 0COO@HHOCTH 3THX peaklyii. BlaumogelicTBue coneii ¢
consiMu. Vicrionmb30BaHMe Tab/IUIbl PACTBOPUMOCTH [I/is XapAaKTEPUCTUKUA XUMUUYeCKUX CBOWCTB
conem.

O6001ieHre cBeieHN 00 OKCHIaX, WX KJaCCU(UKAI[UM U CBOWCTBAX.

leHeTrueckue psizibl MeTas1a v HemeTasla. [eHeTHUecKas CBS3b MeX/y KjlaccaMu
HeOopraHWyeCKUX BellleCTB.

OKHCUTETbHO-BOCCTaHOBUTE/IbHBIE PeaKL{1u.

OmnpeneneHue cTerieHeld OKUCIEHUs J1Jisl 3/IeMEHTOB, 00pa3yoIUX BellleCTBa Pa3HbIX KIacCoOB.
Peakiu HOHHOTO 0OMeHa U OKHUC/TUTeIbHO-BOCCTAHOBUTE/IbHbIE peakiui. OKUC/IUTe/Nb U
BOCCTAHOBUTEJIb, OKHC/IEHUE U BOCCTaHOBIeHUe. COoCTaB/eHNe YpaBHEHUN OKUC/IUTE/TbHO-
BOCCTAHOBUTE/IbHBIX PeakKLiii MeTOZOM 3/1eKTPOHHOro OamnaHca.

CBOWCTBa MPOCTHIX Bel[eCTB — METas/UIOB U HEMEeTaJI/IOB, KUC/IOT U COJiel B CBeTe OKUC/IUTeTbHO-
BOCCTaHOBUTE/IbHBIX PeaKLIUu.

JeMoHcTpanum. VcrbiTaHue BeljeCTB U UX PaCTBOPOB Ha 3/1eKTPONPOBOJAHOCTb. 3aBUCHUMOCTD
3/1eKTPOIIPOBOAHOCTH YKCYCHOM KUC/IOThI OT KOHLIeHTpaLuu. [IBr>KeHre OKpallleHHbIX UIOHOB B
3/IeKTpUUeCKOM 1osie. B3arMogelicTBYe 1[MHKa C Cepoid, COISTHOM KUCIOTOM, xnopugoM Meau (I1).
lopennie Maruus. B3aumogelicTBe XJIOPDHOM U CEPOBOZOPOJHOM BOJBI.

JIaboparopHsle onbIThI 18. B3aumozeiicTBIe pacTBOPOB XJ/IOpH/ja HaTpHs U HUTparta cepebpa. 19.
[TosmyueHye HepaCTBOPMMOTO I'M/IPOKCH/Aa M B3aUMOZeNCTBHE ero ¢ Kuciaotamu. 20.
B3anMogeiicTBue KUCI0T C OCHOBaHUsIMU. 21. B3auMopelcTBre KUCIOT C OKCUJaMU MeTaslyIoB. 22.
B3aumogeiicTBre KUCIOT ¢ MeTanaamMu. 23. B3anMozelcTBre KUCIOT C COMSAMU. 24.
B3auMogelicTBre 1eiouel ¢ KUCa0Tamu. 25. B3anmogencTBye 1jeodei C OKCUaMy HeMeTaslioB.
26. BzaumogericTBue 1jenodeid ¢ consiMu. 27. ITomyueHre ¥ CBOMCTBA HEPACTBOPUMBIX OCHOBaHMM.
28. B3aumozelicTBre 0CHOBHBIX OKCHZIOB C KMC/I0TaMu. 29. B3aumozelicTBre 0CHOBHBIX OKCHIOB C
Boziol. 30. B3aumo/ielicTBUe KMCIOTHBIX OKCH/IOB C 11iesiouaMu. 31. B3auMoelicTBue KUCTOTHBIX
OKCHJIOB C Boziou. 32. B3aumogelicTBue conet ¢ Kucinoramu. 33. BsaumopencTsue coseli ¢
iesiouamu. 34. BzaumogeiictBue coseli ¢ consiMu. 35. B3anMozelicTBre pacTBOPOB COJieN

C MeTasulaMH.



TEMATHNYECKOE IVNTAHUPOBAHUE KYPCA XNMHHA B 8 K/ITACCE

HaumenoBaHue pa3ae/sioB, TeM

BBE,EI;EHI/IE. HepBOHa‘-IaJ'[beIe XUMH4yecKue
ITIOHATHUA
ATOMBI XMMUUECKUX 371eEMEHTOB

[IpocTele BeljecTBa

COE,Z[I/IHEHI/IH XUMHNUYECKHUX 3/7IEMEHTOB

V3meHeHus], NPOUCXOASIIME C BelljeCTBaMU

PactBopenne. PactBopbl. CBOMCTBa pacTBOPOB
3JIEKTPOJIUTOB.
NTOIro

KosmnuecTBO UacoB

14

11

68 yacos






