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1.MoAacHuTeNnbHaA 3annucka

Pabouast nporpamma no xummum ans 11 Knacca coctaB/ieHa Ha OCHOBE:
defepanbHOro KOMMOHEHTA  rOCYAapCTBEHHbIX 060pa3oBaTe/ibHbIX CTaH4apPTOB
HayanbHOro 06Llero, OCHOBHOro o06wero u cpegHero (NosHOro) o6Lyero
obpaszoBaHus, [Mpukas MuHUCTepcTBa 06pasoBaHNs Poccuiicko ®epepaumn oT 5
mapTa 2004 roga N 1089.

[Mporpamma KOHKpEeTU3mpyeT cofepxaHue npeaMeTHbIX TeM
obpa3oBaTe/lbHOr0 CTaHJapTa, JaeT pacnpefeneHne y4yebHbIX 4YacoB MO pasfenam
Kypca 1 peKOMeHAYyeMyH NocnefoBaTe/IbHOCTb U3YUYeHUA TEM U pa3fenoB yYebHOro
npeagMeTa C Yy4yeTOM MeX MPeAMETHbIX W BHYTPU MPEAMETHbIX CBA3E, NOTMKK
y4yebHOro npotecca, BO3pacTHbIX 0COOEHHOCTEN yyallmxcs.

XUMUA KaK y4ebHbI npeamMeT BHOCUT CYLLLECTBEHHbIV BKNag B BOCNUTaHUE U
pasBMTUE 00Yy4YaloLMXCHA; OHa MNpu3BaHa BOOPYXWUTb WX OCHOBaMU XUMMUYECKUX
3HaHWW, HEOoOXOAUMbLIX ANs MOBCEAHEBHOM XXW3HW, 3aN0XUTb (YHAAMEHT AN
AabHENLLEro COBEPLUEHCTBOBAHMS XMMUYECKMX 3HAHWIA, a TakXe Crnoco6CTBOBaTb
pa3BMTUIO 6€30MacHOro MOBeAEHMS B OKPYXKaloLen cpeae 1 6epeXxHOro OTHOLLEHNS
K HeM.

Llenin n 3agaumn Kypca

Llenn Kypca:

1) dopmupoBaHME YMeHWA BWUAETb W MOHMMATb LEHHOCTb 06pa3oBaHus,
3HAYUMMOCTb XMMUYECKOr0 3HAHUS A1 KaXA0ro YesioBeka He3aBUCUMO OT
ero nNpoMeccroHasIbHON LeATeNIbHOCTHY;

2) MpunobpeTeHne onbiTa Pa3HOOOPA3HON AeATENbHOCTU, OMblTa NO3HAHUA W
CamMOoMnO3HaHWsA, K/IIOYEBbIX HABbIKOB  (K/IHOYEBLIX KOMMETEHTHOCTEN),
MMEIOLMX YHUBEPCA/IbHOE 3HAYeHMe ANS Pas3/InyHbIX BULOB AeATENbHOCTM
- HaBbIKOB peLUeHns npob6sieM, NPUHATUS PeLUeHWi, MoucKa, aHanusa u
06paboTKM  MH(opMaUUKM,  KOMMYHUKATUBHbIX  HaBblKOB,  HaBblKOB
M3MepPEeHNin, COTpyLHMYecTBa, 6e30nacHOro obpalleHus C BellecTBaMy B
NOBCEeAHEBHOMN XWN3HM.

3) Pa3BuTMe No3HaBaTe/IbHbIX MHTEPECOB WU MHTENNEKTYalbHbIX CNOCOOHOCTEN
B Mpouecce CaMOCTOATENbHOIO MNPUOBPETEHNS XUMWUYECKUX 3HAHWIA C
MCMO/b30BaHMEM Pa3/INUHbIX MCTOYHUKOB WH(OPMauMM, B TOM uYuUChe
KOMIMbIOTEPHbIX;

4) BocnutaHue YOeXAEHHOCTU B MNO3UTUBHOW POAN XUMWUW B XKU3HU
COBpPEMEHHOro  06wecTBa, He06XOAMMOCTU  XUMWUYECKM TPaMOTHOrO
OTHOLLEHMSA K CBOEMY 3[,0POBbIO M K OKPYXXatoLLeln cpege;

5) MpuMeHeHNe MONlYYEHHbIX 3HaHWA W yYMeHWA And  6e30nacHoro
MCMOo/Ib30BaHMA BELLECTB U MaTepuasnoB B ObITy, Ce/lbCKOM XO35SACTBE N Ha
MPOM3BOACTBE, PeLIeHNs MNPaKTUYECKUX 3ajady B MOBCEAHEBHOM >KW3HMU,
npeaynpexaeHns SBMEHWA, HaHOCALWMX Bped 340POBbIO YesloBeKa U
OKpY>KatoLLen cpege.

3ajayun Kypca:



e OnpefeneHmne CyLLHOCTHbIX XapaKTEPUCTUK N3y4aeMOro 00beKTa;

* YMeHMe pa3BepHyTO 0OOCHOBbLIBaTb CYXAEHWSA, fAaBaTb OMNpeAeneHus,
NPMBOANTL A0Ka3aTeIbCTBa; OLEHNBaHME N KOPPEKTMPOBKA CBOEr0 MOBEAEHUS
B OKpY>KaloLLein cpese;

e O6ecneunTb YCBOEHME YYaWMMMWUCA 3HAHWUA OCHOB XMMUWYECKOW HayKW:
BaXKHEMLWMNX (DaKTOPOB, MOHATWUMA, XMMMUYECKMX 3aKOHOB W TEOPWil, A3blKa
HayKuW, AOCTYMHbIX 0606WEHN A  MMPOBO33PEHYECKOr0  XapakTepa B
COOTBETCTBUM CO CTAHAAPTOM XMMUYECKOro 06pa3oBaHus;

* lcnonb3oBaHne MYNbTUMEAUAHBIX PECYPCOB M KOMMbKOTEPHbIX TEXHOMOTWIA

Ansa 06paboTKKM, nepefayun, cuctemaTusaumm MHpopmauun, cosgaHue 6a3
OAaHHbIX, MNpPe3eHTaUuuMn pe3ynbTaToB MO3HABaTE/IbHOW W MPaKTUYECKOM
[eATeNbHOCTMW.

Paboyas nporpamma no xmmum gns 11 knacca coctaefieHa Ha ocHoBe YMK
BKNHOYAKOLLEro B cebs y4YeOHMK Ansi 0bLieobpa3oBaTe/lbHbIX YUPEXAeHUn Pyasntumc
. E., ®enpagmaH @. I'. Xumma. 11 knacc - M.: NpoceeweHune, 2014r;

Obulas xapaKTepuUcTMUKa y4ebHOro npegmera

MporpamMma ob6ecneynBaeT CO3HaTe/lbHOE YCBOEHME YYalMMUCA BaXKHEMLINX
XUMUYECKMX 3aKOHOB, TEOPWUA W MNOHATUIA; (hopMUpYeT MpeAcTaB/lieHWe O POSu
XAMUN B PasBUTMM pasHOOOpa3HbIX OTpac/neld Mpou3BOACTBA; 3HAKOMUT C
BELLECTBaMM, OKPYXXarLWMMK YenoBeka. Mpn 3TOM OCHOBHOE BHMMaHWe yaensercs
CYLHOCTWN XUMUYECKMX peakUuuii 1 MeTofam UX OCYLLLECTB/EHUS, a TaKXKe crnocobam
3alUNTbI OKPYXXatoLLEel cpeapl.

MporpaMma CcOCTaBfleHa C Y4Y4eTOM  Befdyllein ponv  XUMUYECKOro
aKcnepumeHTa. [pegycmaTpuBatoTCs  BCe  BUAbl  LUKONbHOMO  XMMMWYECKOro
3KCMepMMeHTa — [AEeMOHCTpaunn, nabopaTopHble OMbITbl X MpPaKTUYecKne pPaboTbl.
Pabouasi nporpamMMa Mo XMMUW peannsyetcs 4vepe3 (HOPMUPOBAHME Y Yydallnxcs
06L1e Y4ebHbIX YMEHMIA WU HaBbIKOB, YHUBEPCA/IbHbIX CMOCO60B [AESATENbHOCTU U
KMHOYEBbIX KOMMETEHUMA 3a CYET MCMOMb30BaHMSA TEXHONOTUA  KOMNEKTUBHOIO
06y4YeHMs, OMOPHbIX KOHCMEKTOB, AMAAKTUYECKUX MaTepuanoB, U MNPUMEHEHUS
TEXHONOrMM rpaduyeckoro npeactaBfeHUs WHGopMauMmM MNpu CTPYKTYPUPOBaHMM
3HaHW.

Peanusauumsa gaHHOW Nporpammbl B MpoLEcce 00yYeHWs MO3BOAUT yyallnmcs
YCBOWUTb K/IHOYEBbLIE XMMUYECKME KOMMETEHLMM N NOHATL PO/ib XUMUK CPeamn ApYrux
HayK 0 Npupofe, 3HaYeHne ee A5 YenoBeYvecTBa.

MecTo yyebHOro npegmeTa B y4ebHOM nnaHe

B ocHoBYy nporpamMmbl MOMIOXEH MNPUHLMM  pa3BUBatOLLEro  00yYeHus.
MporpaMma oONMpaeTcs Ha Martepuan, MW3yyeHHbIk B 8-10 Knaccax, MO3TOMy
HeKOTOpble TEMbl Kypca paccmMaTpuBakOTCA MOBTOPHO, HO Y)>Ke Ha 60/iee BbICOKOM
TEOPETMYECKOM YpOoBHe. Takoi noaxof no3BonseT yrayonsatb U pasBmBaTb NOHATHE
O BeLleCTBE M XMMWYECKOM npouecce, 3akpennaTb MPOMAEHHbIA MaTepuan B
aKTMBHOM NaMATW ydallMxcsi, a TakKKe COXpaHATb MPEeMCTBEHHOCTb B npoLecce
00y4eHus.



[aHHas nporpamMma COAEPXMWUT BCe TeMbl, BK/OYEHHble B PefepasibHblil
KOMMOHEHT COAepXXaHUs 06pa3oBaHMs. YUeOHbI npeameT usydaetcsa B 11 Knacce,
paccuMtaH Ha 68 uvacoB B rof (34 Hegenu 24 B Hedento), B TOM 4YuUC/e Ha
KOHTPONbHbIE PaboThbl - 4 yaca, npakTuyeckue paboTbl 3 yaca. Cpok 06yyeHusa 1
rog.

Kypc «XuMusi» MMeeT KOMMEKCHbIA XapakKTep, BK/IKOYaeT OCHOBbI
OpraHn4yeckorM Xmmun. FNaBHON wmaeein ABNseTCcA co3fgaHMe 6a30BOro KOMMekca
OMOPHbIX  3HaHWA MO  OPraHM4YecKOM  XMMMUMK,  BbIPKEHHbIX B  (hOpMe,
COOTBETCTBYHLLEN BO3PACTY y4aLUXCs.

2. MnaHnpyemble pe3ynbTaTbl 00yYeHUs

JINYHOCTHBIE:

* B LEHHOCTHO-OPMEHTALUMOHHON cdepe — YyBCTBO rOpAocTn 3a
POCCUMCKYKD ~ XMMMYECKYH  HayKy, TyMaHW3M, OTHOLleHMe K  Tpyay,
LleNIeyCTPEM/IEHHOCT;

e (hopMuMpoBaHMe LEHHOCTWN 3[0POBOro W 6Ge3onacHOro o6pasa >XXWU3HW;
YCBOEHME MpaBun UHAMBMAYaNbHOMO M KONNEKTUBHOrNO 6e30MacHOro noeefeHus B
4pe3BblYaHbIX CUTYaLMAX, YIPOXKAKOLLNX XKMU3HN 1 300POBLI0 NHOAEN;

e B TPYAOBOW cthepe — rOTOBHOCTb K OCO3HAHHOMY BblOOPY Aa/ibHeLLEN
obpa3oBaTte/ibHOM TPaeKTopuu;

e B MNO3HaBaTeNbHOW (KOTHWUTWUBHOWN, WHTENNeKTyaNbHOW) chepe —
YMEHUe ynpas/ATb CBOEW No3HaBaTe/IbHOW AesATeIbHOCTbIO.

e (hopMMpOBaHME OCHOB 3KO/IOMMYECKOM Ky/bTYpbl, COOTBETCTBYHOLLEN
COBPEMEHHOMY  YPOBHKO  3KONOTMYECKOro  MbIW/IEHNS,  pa3BUTME  OMbITa
3KOMOrMYECKM OPMEHTMPOBAHHOM  PeIEKCUBHO-OLEHOYHOW U NPaKTUYECKOWA
[EeATeNIbHOCTMN B XKU3HEHHbIX CUTyaLmsiX;

MeTanpegMeTHbIe:

*  YMEHMe CamMOCTOATe/IbHO OMnpefensiTh Lie/in CBOEro 06yyeHus, CTaBUTb U
(hopMynupoBaTb AN ce6si HOBble 3aAaun B y4ébe M No3HaBaTe/lbHOW AeATENbHOCTH,
pa3BMBaTb MOTMBbI U MHTEPECHI CBOEIN NMO3HaBaTE/IbHOW AeATENIbHOCTHU;

*  YMEHMe CaMOCTOATENbHO MNAaHUPOBaTb NYTU AOCTUXKEHUA Lenen, B TOM
ynucne anbTepHaTMBHbIE, OCO3HAHHO BblOWpaTb Hambosee 3PHeKTMBHbIE CMOCOObI
peLleHunst y4ebHbIX 1 No3HaBaTe/lbHbIX 3a/au;

*  YMEHMe COOTHOCWUTb CBOW AENCTBMSA C NMaHUPYEMbIMW pe3y/ibTaTaMu,
OCYLLLECTBNATb KOHTPO/Ib CBOEW AeATENbHOCTW B MpoLiecce AOCTUXEHUSI pe3ynbTaTa,
onpegenaTb Cnocobbl AeNCTBUA B paMKax MpefnoXKeHHbIX YCOBUIA 1 TpeboBaHWMN,
KOPPEKTMPOBaTb CBOU AENCTBUSI B COOTBETCTBUMN C N3MEHSIOLLIEIACS CUTYaLMeN;

*  YMEHMe OLueHMBaTb MNPaBUbHOCTb BbINOMIHEHWUA Y4ebHON 3adauwu,
COBCTBEHHbIE BO3MOXHOCTY €& peLLeHus;

e  B/lafileHNe OCHOBaMM CAMOKOHTPO/SA, CAMOOLIEHKN, NPUHATUS pPeLLeHnIA U
OCYLLLeCTB/IEHNS1 0CO3HAHHOI 0 BbiGopa B y4e6HOIN 1 NO3HaBaTEIbHOW [AeATENIbHOCTHU;

*  YMeHMWe onpeaenaTb MOHATMSA, co3faBaTb 0006LLUEHNs, YCTaHaBNMBATb
aHafiornu, KnaccuuumpoBaTb, CaMOCTOSITE/IbHO BblOMPATb OCHOBAHWUS U KpUTEPUK
Ana  Knaccuukauumn, ycTaHaBnMBaTb MPUUYUHHO-CNEACTBEHHbIE CBA3W, CTPOUTb



NOTNYECKOe paccyXXieHue, yMo3akniyeHue (MHAYKTUBHOe, [AeLYKTUBHOE M MO
aHanoruun) n genatb BbIBOALI;

*  YMEeHMe co34aBaTb, NPUMEHATL U NPeobpa3oBbIBaTb 3HaKU U CUMBOJIbI,
MOZE/IN N CXEMbI 419 peLleHns Y4ebHbIX 1 Mo3HaBaTe/IbHbIX 3a4ay;

*  YMEHMe OopraHu3oBbiBaTb Yy4ebHOe COTPYAHUYECTBO W COBMECTHYIO
[eATeNbHOCTb C YYMTe/leM U CBEPCTHMKaMU; paboTaTb UHAMBUAYaNbHO W B rpymnne:;
HaxoauTb OOLUee pelleHWe W paspellaTb KOH(IMKTbl Ha OCHOBe COr/fiacoBaHUsA
Mo3nLMIA N y4éTa MHTEpPecoB; (DOPMY/IMPOBaTb, apryMeHTMPOBaTb U OTCTamBaTb CBOE
MHEHWE;

*  YMEHMe OCO3HaHHO WMCMOoMb30BaTh PeYeBble CPeACcTBa B COOTBETCTBUMN C
3afjayeil KOMMYHUKaUUN /18 BbIPaXXEHUA CBOUX YYBCTB, MbIC/IE U NOTPebHOCTEN;
MNaHNUPOBAHUA U PerynaumMm cBoen AeATeNbHOCTU; BnafjeHne YCTHOW U NUCbMEHHOW
peybto, MOHO/IOTMYECKOW KOHTEKCTHOWN PeYblo;

e (hopmupOBaHME N pa3BUTNE KOMMNETEHTHOCTM B 06/1aCTN MCNONb30BaHNA
MH(OPMaLMOHHO-KOMMYHUKALNOHHbIX TEXHONOTUNA;

e  (bopMMpOBaHME W pa3BUTUE 3IKONOTMYECKOr0 MbILW/IEHUS, YMEHUe
MPUMEHATb ero B MO3HaBaTe/IbHOM, KOMMYHUKATUBHOM, COUManbHOW NpakTuKe u
NPOgeCCMOHaNbHOM OpUEHTALNN.

MNpegMeTHBbIe:

e [aBaTb ONpefeneHns N3yyYeHHbIX MOHATUN;

e onucaTb  AEMOHCTpPaLMOHHble W  CaMOCTOSATE/IbHO  MNPOBEAEHHbIe
XUMUYECKME IKCNEPUMEHTDI;

e onucbiBaTb M pas3nnyaTb WU3Y4YeHHble K/lacCbl  HEOpraHW4YeckKumx
COEAMHEHWNIA, NPOCTbIE N C/IOXHbIE BELLECTBA, XMMUYECKNE peakuuu;

*  KNnaccuguumMpoBaTb U3YYeHHble OOBEKTbI N ABNEHNS;

* [enaTb BbIBOAbl W YMO3aK/OYEHUS W3 HAOMOAEHWUA, W3YUYEHHbIX
XUMUYECKUX 3aKOHOMEPHOCTEN, NMPOrHO3MpoBaTb CBOMCTBA HEM3YYEHHbIX BELLECTB
M0 aHa/IorMmn co CBOMCTBaMM N3YUEHHbIX;

*  CTPYKTYpMpOBaTb M3YUYEHHbIN MaTepuan Y XUMUYECKYH WH(OpMaLuIo,
MOMYYEHHYIO U3 APYTUX NCTOYHMWKOB;

*  MofenupoBaTb CTPOEHWe aTOMOB 3/1eMEHTOB 1-3 nepuofoB, CTPOEHMe
MPOCTbIX MOJIEKYT;

*  aHa/M3npoBaTb M OLEHMBaTb MOCNEACTBMA [LN1S OKpyXaloLlle cpepbl
ObITOBOW M NPOM3BOACTBEHHOW AEATENbHOCTM Ye/I0BEKA, CBA3AHHOW C nepepaboTKow
BELLECTB;

*  NPOBOANTb XUMUYECKMNIA IKCNIEPUMEHT;

*  OKasblBaTb MEPBYK MOMOLb MPW OTPaBfIEHUNAX, OXOrax W [pyrux
TpaBMax, CBA3aHHbIX C BeLLeCTBaMK 1 1abopaToOpHbIM 060PYA0BaAHNEM.

B pe3ynbTaTe M3yUYeHUst XMMUM Ha 6a30BOM YPOBHE YUEHUK [JOMKEH:

3HaThb:

. BaXKHEMLIME XUMMWYECKNE MOHSATUS: BELLeCTBO, XUMMWYECKUI 3MEeMEHT,
aToM, Monekyna, OTHOCUTE/bHble aTOMHas W  MONEeKynspHas MacChl, WOH,
annoTPonus, 130TOMbl, XMMUYECKAs CBA3b, DNEKTPOOTPULLATENbHOCTb, BaNEHTHOCTb,



CTeneHb OKWCMEHMS, MOMb, MOJsSiPHas Macca, MOMSPHbIA  06beM, BellecTBa
MONEKYNIIPHOr0 M HEMOMEKYNIAPHOTO  CTPOEHMS, PaCTBOPbl, 3NEKTPOAUT M He
3N1EKTPONNT, 3NEKTPONIUTUYECKAs [MCCOLMaLMsA, OKUCIUTENb U BOCCTAHOBUTESb,
OKMCNEHNE U BOCCTAHOB/MIEHMe, TEMOBOW 3(h(heKT peakumn, CKOPOCTb XMMUUYECKON
peakuuu, KaTanms, XMMUYECKOe PaBHOBECKE, YINIepOAHbI/ cKeneT, yHKLMOHaNbHaS
rpynna, u3omMepus, roMonorus;

. OCHOBHbIE 3aKOHbl XUMWW: COXPaHEHUS MacChl BELLECTB, MOCTOSHCTBA

COCTaBa, Nnepnogn4vyeckn 1 3aKOH;

. OCHOBHbIE TEOpUN XUMUN: XUMUYECKOWN CBA3MN, 3}'IEKTpOfII/ITl/I'~IeCKOM
anccounagnmn, CTpoeHNA opraHMYECKnNX COE,U'I/IHeHI/II\/JI;

. BaXKHeNLIMe BewecTea U Matepuanbl: OCHOBHbIE METa/l/ibl N CrlJ1aBbl,
CEpPHad, CcofidHad, a30THad W YKCyCHadA KWC/OThbI, WENovyn, aMmMmunak, MUHepasibHbIE
y,ﬂ,06p6HI/IFI, MeTaH, 3TW/IeH, auUeTUuMeEH, OeH30N, 3TaHo/, XWpPbl, Mblia, FNHOKO34a,
CaXapo3a, Kpaxmasn, Knet4dyaTkKa, 6enKku, NCKYCCTBEHHbIE N CUHTETNYECKNE BOJIOKHA,
Kay4yKW, rnaactmMmacchbl.

YMETb:

. Ha3blBaTb ~ M3y4YeHHble  BelleCTBA MO  «TPUBMATLHON» MK
MEXAyHapOoAHO HOMEHKNATYPE;

. onpefensaTb: BaNeHTHOCTb W CTENeHb  OKUCNEHWUS  XUMUYECKMX

3/IEMEHTOB, TUMN XUMWYECKOW CBS3U B COEAMHEHUAX, 3apsif MOHa, XapakTep cpefbl B
BOJHbIX pacTBOpPaxX HEOPraHWYecknx COeAMHEHWUA, OKUCAUTENb W BOCCTAHOBUTESb,
NMPUHAANEXHOCTb BELWECTB K Pa3/IMyHbIM Knaccam OpraHMYecKuX CoeanHeHWIA;

. XapaKTepu30BaTb: 3MEeMEHTbl MasblX MEPUOAOB MO WX MOMIOXKEHUO B
nepuoanyeckon cucteme 4.M.MeHgeneeBa; 06LLME XMMUYECKME CBONCTBA METa//O0B,
HEMEeTa/l/I0B, OCHOBHbIX K/1laCCOB HEOPraHM4yeCKUX W OpraHMYecKuUx COeAVHEHWA;
CTPOEHME N XMMUYECKE CBONCTBA N3YUEHHbIX OpraHNYeCKUX COeANHEHWI;

. 06BACHATL: 3aBUCMMOCTb CBOWCTB BELLECTB OT MX COCTaBa M CTPOEHMS;
NPMpPoAY XMMUYECKOW CBA3M (MOHHOW, KOBaNeHTHOW, METaN/IMYeCcKoin), 3aBUCUMOCTb
CKOPOCTU XUMWYECKOW peakunm W MONOXKEHUSA XMMUYECKOro paBHOBECUS OT
pas3NNYHbIX (aKTOPOB;

. BbINO/HATb XUMUYECKNI IKCMEPUMEHT MO pPacno3HaBaHUKO BaXKHENLLMX
HEOPraHN4YeCKNX N opraHNYeCKnX BELLIECTB;
. npoBoOANTb CaMOCTOATENbHbIA  NOUCK  XUMUYECKOM |/|Hobop|v|au,|/||/| C

MCMOMb30BaHMEM  Pa3/IMYHbIX  WCTOYHWUKOB  (HAy4YHO-MONYASPHbIX  U3AaHWNA,
KOMMbIOTEPHbIX 6a3 faHHbIX, PeCYypCcoB VHTEpHeTa); MCMOMb30BaTh KOMMbIOTEPHbIE
TEXHONOrMM NS 06pabOTKM W Mepefayn XMMMUYECKON WH(opMauum un  ee
NpeACTaBNeHMS B Pa3IMUHbIX DopMax.

3. Cofep>aHue y4yebHOro npegmeTa
OCHOBHOE cofep>XaHue Kypca XumMunu.

Tema 1.BaxkHelLLMe XMMUYeCKMEe NOHATUA U 3aKO0HbI (8 YacoB)



XuUMn4yeckuii anemeHT. Hyknugel. M30ToNbl. 3aKOH COXpPaHeHWs Macchbl K
3HEprun B Xmmun. Mepuognyecknini 3akoH. PacnpefgeneHne 371eKTPOHOB B aTtomax
3/1EMEHTOB MasibiX MepuofoB. PacnpegefnieHne 3/1eKTPOHOB B aTOMaxX 3/1EMEHTOB
bonbWwnX nepuofoB. [lonoxeHne B NEePUOAMYECKOA  CUCTEME  BOAOPOAA,
NaHTaHOMA0B, aKTUHOUAOB N UCKYCCTBEHHO MOJyYeHHbIX 3/IEMEHTOB. BaneHTHOCTb
N BasIeHTHble BO3MOXXHOCTM aTOMOB

Tema 2.CTpoeHue BelecTBa (9 4acos)

OCHOBHble BW[bl XUMWYECKON CBA3N. WOHHas W KOBaJIeHTHas CBA3b.
MeTtannuyeckasa cBssb. BogopogHas cBf3b [MpOCTpPaHCTBEHHOE CTPOEHUE MOJEKY/
CTtpoeHune kpuctanioB. Kpuctannumyeckue pewetkn. [IpuynmHbl MHOroobpasums
BeLLLeCTB.

Tema 3. Xumunyeckue peakumm (5 yacos)

Knaccugpmkaumsa Xummnyeckmx peakuymin. CKOpPOCTb XUMWUYECKUX pPeakLuia.
Katann3. XvMmnyeckoe paBHOBECKe 1 YCI0BUA €ro CMeLLEHMS.

Tema 4. PactBopsbl (11 4acos)

AucnepcHble cucteMbl. Cnocobbl BbIPaXXEHUA KOHUEHTpauuu pacTBOPOB.
[MpuroToBneHune pacTBOpPOB  C  3aJaHHOMN MOJIAPHOM KOHLeHTpauuen.
ANeKTponMTUYecKas  auccoumaums.  BoJOPOAHbLIA  MoKasaTenb.  XUMWUYECKUE
peakumun. PacTtBopbl.  Peakumn WOHHOro o06MeHa. [MAPONN3 OpPraHUYecKnx u
HeopraHNYeCKNX CoeANHEHNIA.

Tema 5. dnekTpoxmmmnyeckne peakuum (5 vacos)

Pap cTaHOapTHbLIX 3/1eKTPOAHbLIX MOoTeHuuanos. Koppo3usa MeTannoB U ee
npefynpexaeHue. SNeKTponuns

Tema 6. MeTtannbl (15 yacos)

Obwaa xapakTepuctMka W  CNocobbl  MmonyyeHus  metanioB.  O6G30p
MeTa//INYeCKMX 3nemMeHTOB A-rpynn. O6wmii 0630p MeTa//IMYeCKUX 3/1eMeHTOB b-
rpynn. Megp. LMHK. ANKOMWUHUXM WU ero coeguHeHnsa. TutaH M Xpom. Keneso,
HUKeNb, NnatnHa. Cnnasbl MeTaN10B. OKCUAbl U TUAPOKCUALI META10B

Tema 7. HemeTtannsl (9 yacoB)

O630p HemeTasnoB. CBOWCTBa W MPUMEHEHME Ba)KHEWLUMX HEeMeTaslsioB.
Ob6Laa xapakTepucTvKa OKCUAOB HEMETA/I0B M KWC/IOPOACOLEPXKALLMX KUC/OT.
OKuMcnnTeNbHbIE CBONCTBA CEpHOM M a30THOM KMCNOT. BofopofHble COefUHeHUs
HemeTa/INoB. ["eHeTMYeCcKasa CBA3b HEOPraHNUYeCcKMxX U OpraHNYecKmnx BeLLeCTB.

Tema 8. XumMus 1 X13Hb (6 yacos)

XUMUA B NPOMbIWAEHHOCTU.  TpuHUMNBI  NepepaboTKM  XMMUYECKOro
npon3BoAcTBa. XUMUKO-TEXHONOTMYECKNE NMPUHLUUMNBLI NPOMBILLIEHHOTO NONY4YeHUs
mMeTasinoB. [1poM3BOACTBO YyryHa. Mpon3BoacTBO CcTa. Xumus B ObITY.
XuMnyeckasa npoMbILLNIEeHHOCTb U OKpYXaloLasa cpeja.

YuebHO-TeMaTUYeCKUIA MiaH
no xumum gnsa 11 knacca Kk YAK I.E. Pyasutuc, ®.I'. ®denpgmaH (M.:
N3patenscTBo «lpocselleHne, 2016») cocTaB/ieH € ONOPOM Ha maTepuan yyebHUKa
N TpeboBaHUin defepasibHOTO roCyLapCTBEHHOrN0 06pa3oBaTe/IbHOro CTaHJapTa
(Proc)



No
n/n

PacnpegeneHne yuebHbIX 4acoB Mo pasaenam nporpaMmbl

HanmeHoBaHMWe pa3gena

BaxxHeiLLe XMMUYECKNE NOHATUA U
3aKOHbI

CTpoeHue BeLlecTBa
XVMU4yeckume peakLmm
PactBopbl
ANEKTPOXMMUYECKME peakLmnm

MeTannbl

HemeTannsl

XUMUS 1N XKU3Hb

NToro:

KonnyecTtso
yacos

15

68

3 Hux(KonnyecTso 4acos)

KOHTpO/IbHbIE
paboThbl

lNpakTuyeckue
paboThbl



Copep>kaHue
(pasgenbl,
TeMbI)

MHCTpyKTax
no OT u Tb.
XUMUYECKNA
3N1eMeHT.
Hyknuapl.
3oTonbl.

3aKoH
COXpaHeHus
Macchbl n
3Hepruu B
XUMUN.

Mepunognyeckun
7 3aKOH.
PacnpegeneHn
€ 3/1eKTPOHOB
B aTOMax
3/1EMEHTOB
MasibIX
nepuosoB..
PacnpepeneHn
€ 3/1eKTPOHOB
B aTOMax

4. KaneHpjapHo-TeMaTn4yeckoe niaHUpoBaHme Kypca «XmmMmna»1l knacc

Kon-
BO
yacoB

1

1

Twun/opma
ypoka

CpeacTtBa 06yyeHms

(o6opypoBaHue,

LEeMOHCTpaLunu, onbiTbl)

KoHTponb

(Bnga, hopma)

MNnaHnpyemble
pesynbTaTbl 06yyYeHUs

Pasgen 1. | axHeilre XMMMUYECKUE MOHATUA U 3aKOHbI. 8 4acoB)

YpokK
N3yyeHns
HOBOrO
maTepuana

Kom6uHupos
aHHbI YPOK

YpokK
N3yyeHns
HOBOIO
maTepuana

YpokK
N3yyeHns
HOBOIO

WHcTpykuma noOT u Th,
yuebHUK

YuebHUK, NOYpPOUHbIii
nnaH, npeseHTaLms

YuebHMK, NOYPOUHbIiA
nnaH, npeseHTaLms

YuebHMK, NOYPOUHbIiA
nnaH, npeseHTayms

®poHTaNbHbIN
onpoc

®poHTaNbHbI
ornpoc, pabota
y LOCKM

®PpoHTa/bHbII
onpoc

PpoHTa/bHbIN
onpoc

3HaTb: BaXXHenwwwne
XapaKTepuUCTUKH
XMUMWNYECKOT O 3/IEMEHTA.
YMeTb: 00BACHATL, B YeM
3aK/oYaeTca pasnnmyme
MeXay NOHATUAMU
«XUMUYECKNIA 3NEMEHT»,
HYKNAbI» U «M30TOMN».
3HaTb: 3aKOH COXpaHeHus
MacCbl; 3aKOH COXpaHeHusa un
npeBpaLLeHuns sHepruu;
feheKT maccbl.

YMeTb: MPUMEHATH 3aKOH
COXpaHeHUs Macchbl
BELLLECTB NPW COCTaB/IEHNN
YPaBHEHWUIA XMUMUNYECKNX
peakLmia.

3HaTb: MepUOANYECcKnI
38KOH; 3/IEKTPOHHYIO
KOH(Urypauuto; s- p-
3NIEMEHTHBI.

yMeTb: 3anucbiBatb
rpauyeckme aIeKTPOHHbIe
(hopmy/ibl aTOMOB S- U p-
3/1IEMEHTOB.

3HaTb: NOPALOK 3aMo/IHeHNs
3N1eKTPOHaMu
3HepreTUYeCKNX YPOoBHel n

Jarta
MnaH  ®akT
5.09
8.09
12.09
15.09



3/1EMEeHTOB
00NbLINX
nepvo/oB

CT1poeHune
aTOMOB U
3NEKTPOHHbIX
o6onouek
aToOMOB.
lMonoXxeHne B
nepnognyecko
n cucteme
BOZOPOAA,
NlaHTaHoMA0B,
aKTMHOWNZO0B U
NCKYCCTBEHHO
NONYYEHHbIX
3N1EeMEHTOB.
BasieHTHOCTb U
BaJIEHTHbIE
BO3MOXHOCTU
aToMOB

BaneHTHble
BO3MOXXHOCTH
aToOMOB.
Mepnopmuecko
e U3MEHEHME
CBOWNCTB
XUMUYECKUX
3/IEMEHTOB U

MaTepuana

Kom6uHupos
aHHbI YpOK

YpokK
n3yyeHns
HOBOIO
maTepuana

Kom6uHupos
aHHbIN YPOK

Kom6uHupos
aHHbIA ypOoK

AvpakTnyeckue
maTepuansl

YuebHUK, NOYPOUHbIii
nnaH, npeseHTauus,
Tabnuua MeHgeneesa

YuebHUMK, NOYPOUHbIiA
nnaH, npeseHTayms

YuebHUMK, NOYPOUHbIiA
nnaH, npeseHTauus

PaboTtay foCKu

®poHTaNbHbI
onpoc

®PpoHTa/bHbIN
ornpoc, paboTa
y LLOCKK

P poHTa/bHbIN
ornpoc, paboTa
y LLOCKK

noAypOBHEN B aTOMax.
YMeTb: 3anucbiBaTb
rpaduyeckme a/IeKTPOHHbIe
(hopMy /bl aTOMOB d-
3/1IeMEHTOB.

3HaTb: MOPSAJOK 3an0NHEHNS
Y.

yMeTb: peLlaTb 3aga4n no
NPOMAEeHHbIM TEMaM.

3HaTb: MOJIOXKEHUe
BOAOPOAA, laHTaHOM0B U
aKTUHOMAOB B
NepuoSnyYecKor cucTeme.
YMeTb: 0OBACHATb
[BONCTBEHHOCTb
XUMMWYECKNX CBONCTB
BOA0pO/a Ha OCHOBe
CTPOEHUS ero aTtoma.
3HaTb: B YEM 3aK/H0Y4aeTCH
(PM3NYECKNIA CMbICST
MOHATUA «BA/IEHTHOCTb»
YMeTb: COCTaBNIATb
rpacuyeckme opmy bl
a3oTa, ochopa, Kucnoposa
" cepbl.

3HaTb: Ba/IEHTHOCTb;
M3MeHEHNe CBOWCTB
3/1EMEHTOB B CUCTEME.
YyMeTb: peLlatb 3aZa4n no
NPONLEHHbIM TeMaM.

19.09

22.09

26.09

29.09



10

12

13

nx
COEAVHEHNIA.

OCHOBHbIe
BUAbI
XVMUNYECKOW
cBA3U. IoHHasd
N KOBaneHTHas
CBA3b.

MeTtannmyecka
A CBA3b.
BopgopogHas
CBSi3b

lMpocTpaHcTBe
HHOe CTpOeHue
MOJIEKY N

CTpoeHune
KpuCTannos.
Kpuctannnyec
Kune peLueTku.

CT1poeHune

YpokK
N3yyeHns
HOBOIO
maTepuana

Kom6uHupos
aHHbIN YPOK

YpokK
N3y4yeHmns
HOBOIO
martepuana

Kom6uHupos
aHHbI YPOK

Kom6uHupos

Pasgen 2. CTpoeHMe BewlecTBa. (9 yacos)

YuebHUMK, NOYpPOUHbIiA
nnaH, npeseHTauus,
nnakatbl

YuebHUMK, NOYPOUHbIiA
nnaH, npe3eHTaLms

YuebHUK, NOYPOUHbIiA
nnaH, npeseHTaums,
nnakatbl

YuebHMK, NOYPOUHbIii
nnaH, npeseHTaLms

JAnpaktnyeckue

PpoHTa/bHbIN
onpoc

®PpoHTa/bHbIN
ornpoc, paboTa
y [LOCKK

PpoHTa/bHbIN
onpoc

®poHTaNbHbIN
ornpoc, paboTa
y [LOCKK

PaboTa y fOCKMK

3HaTb: MEXaHWU3M 3.10
06pa3oBaHNs NOHHOM 1
KOBaJIEHTHOW CBA3MN.

YMeTb: COCTaBNATb

3N1EKTPOHHbIE (DOPMYTibl

MOIEKY/1 KOBA/IEHTHBbIX
COEANHEHNIA.

3HaTb: OCHOBHbIE BUAbI 6.10
XUMWUYECKON CBA3MN.

YMeTb: 0OBACHATb

MeXaHu3M 06pa3oBaHus
BOAOPOAHON U

MeTaIMYecKomn CBA3en.

3HaTb: rmépuamsalmio 10.10
aTOMHbIX opbuTanei.

ymeTb: OOBbACHATH
NPOCTPaHCTBEHHOE

CTPOEHME MOJIEKY/T

OpraHnyecKux u

HeopraHN4ecKmx

COEANHEHUI C MOMOLLbHO
npeAcTaBNeHNin o

rmépuansaunmn opbuTaneil.

3HaTb: CTPOEHMEe aTOMHbIX 13.10
KpWCTannoB anmMasa u

KpemHus.

YMeTb: 06BACHUTL

3aBMCMMOCTb BeLlecTBa OT

TUNa ero KpUcTanInyeckor
peLleTKu.

3HaTb: NPOCTPaAHCTBEHHOE 17.10



14

15

16

17

18

BelL,ecTBa

MpuymnHbI
MHOroob6pasus
BELLeCTB.

PeweHune
pacyeTHbIX
3afay Ha
NPUrOTOBNIEHN
e pacTBopoB
pasnnMyYHom
KOHLeHTpauum

KoHTpo/bHas
pa6oTa No
1«BaxHeliwune
XUMUYECKME
NOHATUA U
3a8KOHb!.
CTpoeHue
BeLLeCcTBax.
AHanus
pe3ynbTaToB
KOHTPO/IbHOW
paboThbl.

Knaccugmkal,
ns

aHHbIV YPOK  maTtepuanbl

Ypok YUebHUK, NOYPOUHbIii ®poHTaNbHbI
n3yyeHus nnaH, npeseHTauus onpoc, pabota
HOBOIO y LLOCKK
martepuana

KombuHupos  [upaktudyeckue PaboTa y JOCKM
aHHbIV YPOK  maTepuanbl

YpokK BuneTbl ¢ KOHTPONbHLIMU KoHTpO/bHas
KOHTPONSA ” 3aflaHnAMN paboTa

OLLeHKM

y4ebHbIX

LOCTUXKEHUI

Ypok AnpakTnyeckue PaboTa y foCKM
0606LeHNA 1 maTepuanbl

cuctemartmsa

LIMKN 3HAHWUIA

Pasgen 3. Xumunuyeckue peakynu. (5 yacos)
Ypok YuebHUK, NOYPOUHbIii ®poHTaNbHbI
n3yyeHuns MnaH, npeseHTaLms onpoc

CTPOEHME MONEKYII.
yMeTb: peLlatb 3aga4uu no
NPOAAEHHbIM TEMaM.

3HaTb: MOMIMMOpP(HbIE 20.10
MoAupUKaLmK;

aINoTPONUA; N30Mepus;

roMonorus.

YMeTb: 06BACHUTL NPUYMHBI
MHOroo6pasums BeLLecTB.

3HaTb: PacTBOpbI; 24.10
KOHLeHTpaLmm

yMeTb: peLlatb 3aga4uun no
NPOAEeHHbIM TEMaM.

3HaTb: OCHOBHble TepMUHbLI  27.10
N MOHATUA ypOKa

NPOVAEHHbIX TEM.

yMeTb: peLlatb

KOHTPO/IbHbIE 33Ja4mM Ha

OCHOBE MPONAEHHOI0

marepuana.

3HaTb: 7.11
OCHOBHbI€ TEPMUHBI MO
NPOAAEHHbIM TEMaM.

YyMETb:

OTBEYaTb Ha MOCTaB/IEHHbIE
3ajaun.

3HaTb: OBP; TennoBoli 10.11
3 (PeKT peakymn; 3aKoH



19

20

21

22

23

XUMUYECKMX
peakuuii.

CkopocTb
XUMUYECKMX
peakuui

Katanus.

XMUyeckoe

paBHOBECKE W
yCnoBus  €ero

CMELLIEHNS.

CkopocTb
XUMUYECKMX
peakuuii.
Xnmmnyeckoe
paBHOBecue.

JvcnepcHble

HOBOTO
MaTepuana

YpokK
N3yyeHns
HOBOIO
maTepuana

Kom6uHupos
aHHbIN YPOK

YpokK
N3yyeHns
HOBOIO
maTepuana

Kom6uHupos
aHHbIN YPOK

YpokK

YuebHUK, NOYPOUHbIii
nnaH, npeseHTaLms

YuebHUK, NOYPOUHbIii
nnaH, npeseHTaLms

YuebHUMK, NOYPOUHbIiA
nnaH, npeseHTayms

Jnpaktnyeckue

MaTepuassbl

®poHTaNbHbI
onpoc

®poHTaNbHbI
ornpoc, paboTa
y IOCKM

PpoHTa/bHbIN
onpoc

PaboTay JOCKMK

Pasgen 4. PactBopbl. (11 yacoB)

YuebHUK, NOYPOUHbIii

®poHTaNbHbI

"ecca; TennoTa

0bpa3oBaHUs 1 CropaHus.

YMeTb: 0OBbACHATL

CYLLHOCTb XMMUYECKOW

peakLumu.

3HaTb: 3aKOH geicTBytownx  14.11
Macc; KMHeTM4YecKoe

ypaBHEeHMe peakuum.

YMeTb: 0OBACHATL BAUAHME
KOHLeHTpaLuii peareHToB

Ha CKOPOCTb FOMOTrEHHbIX U
reTeporeHHbIX peakLmii.

3HaTb: FOMOTEHHbIN 1 17.11
reTeporeHHbIV Katanms;
KaTa/IMTUYECKME peakL .

YMeTb: 00BACHATL BAUAHME
pas3/InyHbIX PaKTOPOB Ha

CKOPOCTb XMMNYECKOW

peakuuu.

3HaTb: npuHumn fle 21.11
LLIaTenbe; XxMMnyeckoe

paBHOBeCHUe.

YMeTb: 00BACHATb BIUAHUE
N3MEHEeHNS KOHLeHTpaLnu,
Temnepartypbl 1 aBneHus

Ha CMelLLleHMe XMMMNYeCKOoro
paBHOBecus

3HaTb: YCNOBUSA CMELLEHNS 24.11
paBHOBeCUS.

YyMeTb: peLlatb 3aZa4n no
NPONLEHHbIM TeMaM.

3HaTb: NMOHATHE 28.11



24

25

26

27

CNUCTEMBI

Cnocobbl
BbIpaXXeHus
KOHLIEHTpauun
pacTBOpOB

NMpakTnyecka
A pabota Ne 1
«lMpuroTtosneH
Me pacTBOpPOB
C 3afjaHHOWA
MONISPHOWA
KOHLIeHTpaLme
Vi»
DNeKTPONNTMY
eckas
fmccoumanms.
BogopogaHbliii
rokasaresb.

DNeKTPONUTHI
N He
3NEKTPOSINTBI.
Teopus
3NEeKTPONNTUY
ecKoli

N3yyeHus
HOBOTO
maTepuana

Kom6uHupos
aHHbI YpOK

YpokK
MPaKTUYeCKo
i paboTbl

YpokK
N3yyeHns
HOBOIO
maTepuana

Kom6uHupos
aHHbIN YPOK

nnaH, NpeseHTaLus

YUebHUK, NOYPOUHbIii
nnaH, npeseHTaLms

YuebHMK, NOYPOUHbIiA
nnaH, npeseHTayms

AvpakTnyeckume
maTepuansl

onpoc

®poHTaNbHbI
ornpoc, paboTa
y LLOCKK

OdhopmneHune
paboT B
TeTpagax

PpoHTa/bHbIN
onpoc

PaboTay fOCKMK

«AuUcrnepcHas cnucTema,
rpy6oancrnepcHble
CUCTEMbI; KONINIOUAHbIE
pacTBOpbI; a3po30/K.
YMeTb: XapaKTepu3oBaTb
CBOICTBa pa3/IMYHbIX BUAOB
AUCMEPCHBIX CUCTEM.

3HaTb: CNOCOObI BblpaXeHWs
KOHLeHTpauun.

yMeTb: peLlaTb 3aja4umn Ha
NPUroToB/IEHNE pacTBOpa
onpeAeneHHO MONSPHON
KOHLeHTpauum.

3HaTb: CrOCO6bLI BblpaXXeHNs
KOHLeHTpauun.

YMeTb: M0/1b30BaTbCS
naboparopHbIM
obopyoBaHMEM.

3HaTb: CTEMNeHb
auccoumnaunn; KOHCTaHTa
auccoumaumm.

YMETb: onpeaenats pH
cpefbl C MOMOLLbIO
YHUBEpPCaNbHOro
nHanKaTopa

3HaTb: TEOPUIO
3NEKTPOSINTUYECKO
auccoumaumm.

yMeTb: peLuaThb 3a4ayu no
NPONLEHHbIM TeMaM.

112

5.12

8.12

12.12



28

29

30

31

32

Aanccoumanmn.
Peakuuu B
pacTBopax
3N1EeKTPO/INTOB.
XuMnyeckme
peakLumn.
PacTBopbl.

KoHTponbHasa
paboTa Ne
2« XUMUNYECKU
e peakuun.
PacTBopbI».

AHanus
pe3ynbTaToB
KOHTPOJIbHOW
paboThbl.

Peakuuu
MOHHOT 0
obmeHa.

'mpponus
OpraHn4ecKmnx
n
HeopraHuyeck
nx

Kom6uHupos
aHHbI YPOK

YpoK
KOHTpONA 1
OLLEHKM
y4ebHbIX
LOCTUKEHUI

YpokK
0606LEeHNA 1
cucrtemartmsa
LMW 3HAHWUIA

YpokK
N3y4veHmns
HOBOIO
martepuna

Kom6uHupos
aHHbIN YPOK

AvpakTnyeckume
maTepuabl

BuneTbl ¢ KOHTPONMbHbIMK
3ajaHNAMM

JAnpakTnyeckue
marepuanbl

YuebHUMK, NOYPOUHbIiA
nnaH, npeseHTauus

YuebHUK, NOYpPOUHbIii
nnaH, npeseHTauus

PaboTay AOCKU

KOHTpO/IbHas
paboTa

PaboTa y JOCKM

®PpoHTa/bHbIN
onpoc

®poHTaNbHbI
ornpoc, pabota
y LOCKK

3HaTb: OCHOBHbIE TUMbI
XUMMWYECKNX peakumu;
pacTBOpbI.

yMeTb: peLlatb 3aga4u no
NPoMAEeHHbIM TEMaM.
3HaTb: OCHOBHbIE TEPMUHbI
1 MOHATUA ypOKa
NPOVEHHbIX TEM.

yMeTb: pellatb
KOHTPO/IbHbIE 334aun Ha
OCHOBE NPOWAEHHOr0
maTepuana.

3HaTb:

OCHOBHbI€ TEPMUHBI MO
NPONLEHHbIM TEMaM.
YMETb:

OTBeYaTb Ha MOCTaB/IEHHbIE
3aaum.

3HaTb: CYLLHOCTb
XUMUYECKNX PeakL i,
NPOTEKaoLMX B BOLHOM
cpege.

YMeTb: COCTaBAATb MO/HbIE
1 COKpALLEHHbIE NOHHbIE
ypaBHeHUA peakLuuil.
3HaTb: rMapoNn3
OpraHn4ecKux BeLLEeCTB;
rMAPONN3 Coneil.

YMeTb: COCTaBNIATH
ypaBHEHUA peakuuii

15.12

19.12

22.12

26.12

29.12



33

34

35

36

37

COEAVHEHWIA.

voponus
OpraHn4eckmnx
n
HeopraHuyeck
nx
COeAVHEHNIA.

XUMunyeckune
UCTOYHUKUN
TOKa

Pan

CTaHAapTHbLIX
3NEKTPOAHbIX
noTeHLanos

Koppo3uns

METano0B 1 ee
npesynpexaeH

ne

dnekTponuns

Kom6uHnpos
aHHbI YPOK

AvpakTnyeckume

maTepuanbl

PaboTay AOCKMK

rMApPoNM3a OpraHNYecKnx u
HeopraHWYecKnX BeELLECTB.
3HaTb: MpoLecc rmaponmsa
yMeTb: pellaTtb 3afjayum no
NPoMAEeHHbIM TEMaM.

Pasgen 5. Snektpoxmmuyeckue peakumun. (5 yacos)

YpokK
N3yyeHns
HOBOIO
maTepunia

Kom6unHupos
aHHbIN YPOK

Ypok
N3y4veHmns
HOBOIO
martepuna

Kom6uHnpos
aHHbIA YpOK

YuebHMK, NOYPOUHbIiA
nnaH, npeseHTayms

YuebHMK, NOYPOUHbIii
nnaH, npeseHTaLms

YuebHUK, NOYPOUHbIii
nnaH, npeseHTauus

YuebHUK, NOYPOUHbIii
nnaH, npeseHTaLms

®PpoHTa/bHbIN
onpoc

®poHTaNbHbIN
ornpoc, paboTa
y IOCKM

®poHTaNbHbI
onpoc

®poHTaNbHbI
ornpoc, paboTa
y IOCKM

3HaTb: KaTofpl;
aKKyMYNSTOP; TOM/IMBHbIN
3NIEMEHT; 3/IEKTPOXUMUS.
YMETb: 0OBACHATb NPUHLMN
paboTbl raslbBaHMYEeCKOro
aNeMeHTa.

3HaTb: CTaHAapPTHbIE
YCNoBWS; CTaHAaPTHbIN
BO/JOPO/HbIV 3/1EKTPOA,
YMeTb: N0/b30BaTbCA PALOM
CTaHAaPTHBIX 3/IEKTPOLHbIX
NnoTeHLManoB

3HaTb: CNOCO6bI 3aLUNTb
MeTaN/IMYeCcKNX n3genum ot
Koppo3nu.

YMeTb: OT/NYaTh
XUMUYECKYIO KOPPO3MIO OT
3NEKTPOXUMUNYECKOIA.
3HaTb: Kakue npoLecchbl
NPOMCXOAAT Ha KaTofe U
aHofe Npw aNeKTponnse
pacnsiaBoB 1 pacTBOPOB
COfel.

YMeTb: COCTaBATb
CyMMapHble ypaBHEHUA

9.01

12.01

16.01

19.01

23.01



38

39

40

41

42

DNeKTPoNuns.
Koppo3wns
MeTasI/oB.

Obuas
XapaKTepucTu
Ka 1 Crnocoo6bl
nony4YeHus
MeTa1/I0B.

0630p
MeTa/I/IMYecKn
X  3/1eMEHTOB
A-rpynn.

MeTtannbl  1A-

rpynnol.
MeTtannel 1A-
rpynnol.
Oo6wumii 0630p
MeTa/IINYecKu
X 3/1eMEHTOB
B-rpynn.
Megp.

1

1

1

Kom6uHupos
aHHbIA YpOK

YpokK
N3yyeHns
HOBOIO
martepuna

Kom6uHupos
aHHbIN YPOK

Kom6uHupos
aHHbIA YpOK

Ypok
N3yyeHns
HOBOIO
martepuna

AvpakTnyeckue
maTepuansl

PaboTtay foCKK

Pa3gen 6. Metannbl. (15 yacos)

YuebHUK, NOYPOUHbIiA
MnaH, npeseHTaLms

YuebHMK, NOYPOUHbIii
MnaH, npeseHTayms

JAnpaktnyeckue
maTepuansl

YuebHUK, NOYPOUHbIii
nnaH, npeseHTauus,
Tabnunua MeHgeneesa

®PpoHTa/bHbIN
onpoc

®poHTa/bHbIN
ornpoc, pabota
y LOCKK

PaboTay JOCKMK

®poHTaNbHbI
onpoc

peakumnin 3NeKTpomn3a.

3HaTb: npotiecc 26.01
3/1EKTPONN3a.

YyMeTb: peLlatb 3aZa4u no
NPOMAEeHHbIM TEMaM.

3HaTb: crnocobbl nonydeHus  30.01
MeTasI/10B.

YyMeTb: XapakTepu3oBaTb

o6LyMe CBONCTBA MeTaN0B

N Pa3bACHATbL UX HA OCHOBE
npeacTaBNeHUn 0 CTPOEHUN
aTOMOB MeTasI/10B.

3HaTb: B3aMMOfeincTaune 2.02
MeTasl/IoB C NPOCTbIMU
BeLLleCTBaMMm.

YyMeTb: XapakTepu3oBaTb
XMUMWUYECKME CBOMCTBA

meTannos 1A - 1A rpynn u
/TIOMUHUA, COCTaBNATb
COOTBETCTBYHOLLME

yPaBHEHUS peakLuii.

3HaTb: NOJyYeHWeE; 6.02
XUMWYECKME CBONCTBA.

YMeTb: peLlatb 3afauu no
NPOMAEeHHbIM TEMaM.

3HaTb: 0COBGEHHOCTYU 9.02
CTPOEHUs aTOMOB

XUMMWNYECKNX 3/1eMeHTOB b-

rpynn MCX3 A.W.

MeHgeneesa.

YMeTb: COCTaBNATb

YPaBHEHUSA peakLuii,
XapaKTepusyLmx



44

45

46

47

48

LInHK.

ANOMUHUN 1

ero
COefIMHEHUS.

TwuTaH 1 Xpom.

Xeneso,
HUKENb,
nnaTuHa.

Megap, Xeneso,

XpOM -

MeTaNbl B-

rpynn.
KoHTpo/bHas

pa6oTa No
3«'mpponus
OpraHnyeckmnx

Kom6uHnpos
aHHbIA YpOK

Kom6uHnpos
aHHbI YpOK

YpokK
N3yyeHns
HOBOIO
martepuna

Kom6uHupos
aHHbIN YPOK

Kom6uHupos
aHHbIA YpOK

Ypok
KOHTpONA 1
OLLeHKM
y4ebHbIX

YuebHUK, NOYPOUHbIii
nnaH, npeseHTaLms

JAnpaktnyeckue
maTepuasbl

YuebHMK, NOYPOUHbIiA
nnaH, npeseHTaLms

YuebHMK, NOYPOUHbIii
nnaH, npeseHTaLms

Jnpaktnyeckue
maTepuansl

BuneTbl ¢ KOHTPONbHBIMK
3ajaHNAMM

®poHTaNbHbIN
ornpoc, paboTa
y LLOCKK

PaboTa y foCKM

®PpoHTa/bHbII
onpoc

®poHTaNbHbIN
ornpoc, paboTa
y LLOCKK

PaboTay JOCKMK

KOHTpO/IbHas
paboTa

CBOWCTBa Meaw.

3HaTb: MOMIOXEHMNE LMHKA B
MNncxa.

YyMeTb: COCTaBNATH
YypaBHeHWs peakLuuid,
XapaKTepusyoLmnx
CBOWCTBA LMHKa.

3HaTb: NOyYeHune un
XMMMYECKMEe CBOWCTBA
ANHOMUHUSA.

yMeTb: peLlatb 3aga4u no
NPONLEHHbIM TEMaM.
3HaTb: HaXOXAeHWe B
npupose; nonyyeHue n
CBOMCTBA.

YMeTb: COCTaBNATH
ypaBHeHUA peakuui,
XapaKTepusyoLmnx
CBOICTBa TUTaHa M Xpoma.
3HaTb: B3ammogeincTaue Ni
n Pt c NpocTbiMU U
C/TOXXHbIMW BeLLecTBaMm
YMeTb: COCTaBNATH
YyPaBHEHUSA peakLuid,
XapaKTepusyoLmnx
CBOWCTBA Xenesa.

3HaTb: NOyYeHune un
XUMWYECKNE CBONCTBA.
YyMeTb: peLlaTb 3a4a4u no
NPOMAEeHHbIM TEMaM.
3HaTb: OCHOBHbIE TEPMUHbI
1 NOHATUA ypOKa
NPOMAEHHbIX TEM.

yMeTb: pellatb

13.02

16.02

20.02

27.02

1.03

5.03
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50

51

52

33

n
HeopraHun4eck
nx
COE[IMHEHWNIN.D
NeKTPOXMMMYe
CKUWe peakuumm.
MeTannbi»
AHanus
pesynbTaToB
KOHTPO/IbHOWA
paboThl.

CnnaBbl
MeTa/1/10B

Okcunpgpl n
TMAPOKCUAbI
MeTasnoB

Cnnasbl
MeTasINoB.
Okcunppl n
TMAPOKCUbI
MeTa/1/10B.
NMpakTnyecka

[OOCTMXKEHWI

YpokK
0606LeHNA 1
cucTemartmsa
LMW 3HAHWN

YpoK
N3yyeHns
HOBOIO
matepuna

Kom6uHupos

aHHbIN YPOK

Kom6uHnpos

aHHbIN YPOK

Ypok

AvpakTnyeckue
maTepuansl

YuebHUMK, NOYPOUHbIiA
nnaH, npeseHTaLms

YuebHUMK, NOYpPOUHbIiA
nnaH, npeseHTaLms

AvpakTnyeckune
maTepuansl

PaboTtay foCKK

®PpoHTa/bHbIN
onpoc

®PpoHTa/bHbIN
ornpoc, paboTa
y LOCKK

PaboTa y fOCKMK

Odhopm. paboT

KOHTPO/IbHbIE 3a/ja4M Ha
OCHOBE NPOAEHHOr0
maTepuana.

3HaTb:

OCHOBHbI€ TEPMUHbI MO
NPOMAEHHbIM TEMaM.
yMETb:

0TBeYaTb Ha MoCTaB/IEHHbIE
3aaun.

3HaTb: NervpytoLme
[06aBKY; YepHble MeTafbl;
LIBETHbIE MeTanbl; YyryH;
CTa/lb.

yMeTb: npefckasatb
CBOICTBa CnfaBa, 3Has ero
cocTas.

3HaTb: CBOWCTBA OKCWO0B M
r’MApPOKCUL0B Xpoma B
3aBUCUMOCTU OT €ero
CTEMeHN OKUCNEHWS.
YyMeTb: 3anucbiBaTh B
MONEKYNISPHOM U MOHHOM
BUE YPaBHEHUS
XUMUYECKUX PeaKkLid.
3HaTb: CBOMCTBA Cr/1aBoB
MEeTa/INI0B U UX
rMapPOKCHA0B.

yMeTb: peLuaThb 3afayun no
NPONLEHHbIM TeMaM.
3HaTb: XMMUYECKUe

12.03

15.03

19.03

22.03

2.04



54

95

56

57

A pa

6oTa Ne 2.
PelleHune
3KCMnepuMeHTa
NbHbIX 3afay
no Teme
«MeTanbl».

0O630p
HemeTasnoB

CsoiictBa MU
npuMeHeHne
BaXXHEMLLMX
HeMeTas/oB.
0O630p
HeMeTas/0B.
Okcugpl n
BOZOPOAHbIE
coefMHeHMNS
HeMeTas/oB.
Obuas
XapaKTepucTu
Ka OKCNA0B
HemeTasnoB "
Kucnopogcose
pXKaLLnx

MPaKTUYeCKo
i paboThbl

YpokK
N3yyeHns
HOBOIO
maTepuna

Kom6uHupos
aHHbIN YPOK

Kom6uHupos
aHHbIN YPOK

YpokK
N3yyeHns
HOBOIO
martepuna

B TETpagsax

Pasgen 7. HemeTtannbl. (9 yacos)

YUebHUK, NOYPOUHbIii
nnaH, npeseHTaLms

YuebHUMK, NOYpPOUHbIiA
nnaH, npeseHTaLms

Avpaktnyeckune

MaTepuasbl

YuebHMK, NOYPOUHbIii
nnaH, npeseHTaLms

®poHTaNbHbI
onpoc

PpoHTa/bHbIN
ornpoc, pabota
y LOCKK

PaboTay fOCKMK

®poHTaNbHbIN
onpoc

CBOMCTBA METasINoB.

YyMeTb: pacno3HaBaThb
KaTUOHbI COMEl C NOMOLLBHO
KayeCTBEHHbIX peakLuiA.

3HaTb: pas3MelleHne
HemeTa/IIMYeCcKmnX
anemeHToB B MMCX3 no
rpynnam.

YMeTb: XapaKTepn30oBaTb
obuine cBoicTBa
HemMeTasI/I0B M PasbACHATb
X Ha OCHOBE
npeAcTaBNeHNA 0 CTPOEHUM
aTOMOB.

3HaTb: CBOWMCTBA U
NPUMeHeHne HeMeTa1/10B.
YMeTb: CpaBHMBaATb
HemeTaNbl N0 CBOMCTBaM.
3HaTb: OCHOBHbIE BOMPOCHI
no NPONAEHHbIM TEMaM.
yMeTb: pellaTh 3agavu no
NPOAAEHHbIM TEMaM.

3HaTb: OCHOBHbIE
XUMWUYECKMEe CBOIMCTBA.
YMeTb: XapaKTepn3oBaThb
CBOWCTBA BbICLLMX OKCMAOB
HemeTas10B U
KMCNOPOACOAepXKaLLMX

5.04

9.04

12.04

16.04
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59

60

61

K1CNoT.
OKkucnutensH
ble  CBOWCTBa
CepHoit "
a30THO
KNCNOT.

BogopogHble
COefMHEHMNA
HeMeTaN/10B.

CaoiicTBa
OKCU 0B
HeMeTasnsos.
Kuncnopogacoge
p>xaLine
KWUC/OThI.
["'eHeTnYyecKas
CBSI3b
HeopraHnyeck
nx n
OpraHnyeckmx
BELLIeCTB.

Kom6uHupos
aHHbI YPOK

YpoK
N3yyeHns
HOBOIO
maTtepuna

Kom6uHupos
aHHbIN YPOK

YpokK
N3y4veHmns
HOBOIO
martepuna

YuebHUK, NOYPOUHbIii
nnaH, npeseHTaLms

YuebHUMK, NOYPOUHbIiA
nnaH, npeseHTaLms

AvpakTnyeckue
maTepuansl

YuebHMK, NOYPOUHbIiA
nnaH, npeseHTaums,
nnakatbl

®poHTaNbHbI
ornpoc, paboTa
y IOCKM

®PpoHTa/bHbIN
onpoc

PaboTa y JOCKM

PpoHTa/bHbIN
onpoc

KNC/OT.

3HaTb: UYTO Takoe 19.04
pa3baB/ieHHas KucnoTa u
KOHLIEHTPMpPOBaHHas.

YMeTb: COCTaBNATb

YyPaBHEHUSA peakLuuii,
XapaKTepusyLLmx

OKWUCNUTENbHbIE CBOWCTBA

CEpPHOW 1 a30THOW KWCOT.

3HaTb: YeM passimyarorcs 23.04
BOZOPOAHbIE COEANHEHUS
MeTa/l/IoB N HEMETa/I/10B.

YyMeTb: XapakTepu3oBaTb
N3MeHeHue CBONCTB

NeTyynx BOAOPOAHbIX

COEAUHEHUN HEMETASINOB MO
nepuogy n A-rpynnam

MCXa.

3HaTb: 3HaTb: OCHOBHbIE 26.04
BOMPOCHI N0 NPONAEHHbIM

Temam.

yMeTb: peLuaThb 3a4ayn no
NPONLEHHbIM TEMaM.

3HaTb: B3aMMOCBA3b 30.04
OpraHnyecKux u

HeopraHM4yeckmx

COEAVIHEHWNIA.

YMeTb: COCTaBNATb

YPaBHEHUA XUMUYECKNX

peakLmnin, oTpaxaroLmx
B3aMMOCBSI3b OpraHNYecKnx

I HEOPraHNYecKnx

BELLLECTB.
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63

64

65

66

MpakTnyeckaa 1
paboTa Ne 3.
PelueHune
3KCNepuMeHTan
bHbIX 3aja4 no
Teme:

«HemeTtansnbi»

Xnmus B 1
NMPOMBbILLIEHHO
CTW.

MpuHUKUNBbI
nepepaboTKu
XUMUYECKOro
Nnpoun3BOACTBA.
XNMUKO- 1
TEXHoornyec
Kne nNpuHUMMbI
NMPOMbILLIEHHO
ro nosyyeHus
MeTasN0B.
Mpon3BoACTBO
yyryHa.
Mpounssoacteso 1
cTaim. Xumus

B ObITY.

Xummnyeckas 1
NPOMBbILLSIEHHO

CTb 1
OKpy>XaroLLas

Ypok
NPaKTUYeCcKo
i paboThl

YpokK
n3yyeHns
HOBOIO
maTepuna

Kom6unHupos
aHHbIN YPOK

Ypok
N3yyeHns
HOBOIO
martepuna

Kom6uHupos
aHHbI YpOK

OdopmneHmne
paboT B
TeTpagsx

Pasgen 8. Xumua n xunsHb. (6 YacoB)

YuebHUK, NOYPOUHbIii
nnaH, npeseHTayms

YuebHUMK, NOYPOUHbIiA
nnaH, npeseHTayms

YuebHMK, NOYPOUHbIii
nnaH, npe3eHTaLms

YuebHMK, NOYPOUHbIii
NNaH, Hay4HbI UIbM.

®poHTaNbHbI
onpoc

®PpoHTa/bHbIN
orpoc, paboTa
y LLOCKK

®poHTaNbHbIN
onpoc

®poHTaNbHbIN
ornpoc, paboTa
y LLOCKK

3HaTb: npasuna Tb B 3.05
nabopaTtopuu.

YMeTb: NPaKTUYecKu
pacno3HaBaTb BeLLecTBa C
MOMOLLbIO KaYeCTBEHHbIX

peakLnin Ha NOHBI.

3HaTb: CblpbeBble 7.05
MCTOYHUKM; OUYNCTKA

oKcuaa cepsbl.

YMeTb: 00bACHATbL Hay4Hble
NPVHLMMbI NPOU3BOACTBA

Ha npvMepe NpPoun3BoACTBa

CEPHOW KUCNOTbI.

3HaTb: Kakue NpuHUnMbI 7.10
XMUMWYECKOr0o NPon3BOACTBa
MCMOMb3YIOT Mpu
NonyyYeHUn YyryHa.

YMeTb: COCTaB/IATb
YPaBHEHMNSA XUMUNYECKMNX
peakuuii, NpoTeKaroLmux
npv NONYYEHUN YyTyHa.
3HaTb: npasBuna 6e30MacHoOM
paboTbl CO cpeacTBaMm
6bITOBOIN XUMUMN,

YMeTb: COCTaB/IATb
YPaBHEHNSA XUMUNYECKNX
peakuuii, NpoTeKarLmUx
npv NOAYYEHUN CTaN.
3HaTb: NpesenbHO
[0MyCTUMble
KOHLEHTpaLuK.

YMeTb: 0OBACHATL MPUYKHBI

14.10

17.04



67

68

cpeqa.

["ogoBas 1
KOHTpPOJIbHasA
paboTa Ne
d«HemeTansoi.
Xumus "
YKU3Hb».

AHanus 1
pe3ynbTaToB
KOHTPOJIbHOW
paboThbl.

NTOIO:

68 u.

Ypok
KOHTpONS U
OLLeHKM
y4ebHbIX
AOCTMXKEHWI

YpokK
0606LeHNA 1
cuctemarmsa
LMK 3HAHUI

BuneTbl ¢ KOHTPONbHBIMK
3aaHNAMK

JAnpaktnyeckue
maTepuasbl

KOHTpO/bHas
paboTa

PaboTa y fOCKM

XVIMUYECKOr0 3arpsisHeHns
BO34yXa, BOLOEMOB U MOYB.
3HaTb: OCHOBHbIE TEPMUHbI
¥ MOHATUA ypOKa
NPOMAEHHbIX TEM.

yMeTb: pellatb
KOHTPO/IbHbIE 3aaun Ha
OCHOBe MPONAEHHOT0
maTepuana.

3HaTb:

OCHOBHbI€ TEPMUHBI MO
NPONLEHHbIM TEMaM.
yMeTb:

OTBeYaTb Ha MOCTaB/IEHHbIE
3ajaun.

20.04

24.04

KOHTpONbHbIX paboT - 4
MpakTnyecknx pabort - 3
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