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HHOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca mo xuMuu i 8-9 kiacca papadorana Ha ocHoBe @I'OC BTOpOro mokosieHusi, IpUMEPHOI MPOrpaMMbl OCHOBHOTO
obmero oopazoBaHus 1Mo XuMuu (0a30BbIN ypoBeHb) U aBTOpcKoit mporpammbl O.C. 'abpuensna (I'adpuensa O.C. mporpamma Kypca xumu 15 8-11 kmaccos
obmeoOpaszoBarenbHBIX yupexaenud M: JIpoda,2010r), Takske HOpMATUBHBIX TOKYMEHTOB:

1. Ilpuxa3 MunoOpHayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxkacHuu u BBeaeHuu B neiicrsue ®I'OC OO0y

2. Ilpuxa3z Muno6pnayku ot 17.05.2012 Ne 413 «OO0 yrBepxkaenun u BBefeHuu B aeiictue @PI'OC cpennero( moaHoro) oomero oopa3oBaHus»

3. IIucemo MunucrepcTBa obpazoBanus U Hayku PD ot 19 ampens 201 1r. Ne03-255 «O BBeaeHuu deaepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbIX

CTaHJApTOB OOIIEro 0Opa3OBaHUI»

4. Tlpuxa3z Muno6puayku Poccun ot 7 utonst 2012 1. Ne 24480 «O0 yTBepkaeHuu GeaepanibHOro rocy1apcTBEHHOro 00pa3oBaTeNbHOTO CTaHAapTa

cpenHero (MOJIHOTr0) 0011Iero 00pa3oBaHUM

5. ®enepanabHOTrO rOCyIapCTBEHHOTO 00Pa30BaTEIBHOTO CTAHIAPTAa OCHOBHOTO 001Iero oopasoBanus (mpruka3 MuHHCTEpCcTBAa 00pa30BaHUS H HAYKU

Poccuiickoit @eneparuu ot 17 mexkabps 2010 r. Ne 1897)

6. IIpumepnble mporpamMmsl o y4eOHBIM MpeaMeTaM GeaepanbHOro 6a3ucHOro yueoHoro mniaHa.

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HeZeNn0) B KaxaoM Kkiacce. JlaHHas mporpaMMa KOHKPETU3UPYET COJep:KaHHWe CTaHaapTa, Hact
pacrpeziesieHne yueOHBIX 4acoB IO pasjienaM Kypca, MOCIe0BaTeIbHOCTh U3YUYCHHS TEM U Pa3/IeNIOB ¢ YUETOM MEXKIPEIMETHBIX U MPEIMETHBIX CBSI3€H, JIOTHKU
y4eOHOro Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH yJaIuxcs.

Xumusi, Kak OJlHa M3 OCHOBOIOJIATAIONINX O00JacTel eCTeCTBO3HAHUS, SBJISIETCS HEOTHEMJIEMOM YacThl0 OOpa30BaHUs IIKOJIHHUKOB. Kaxplii yemoBek

KUBET B MHUpE BEIIECTB, MOITOMY OH JOJIKEH MMETh OCHOBBI (DYHIAMEHTANbHBIX 3HAHHM MO XUMHUU (XUMHUYECKas CUMBOJIUKA, XUMUYECKUE TOHATHUS, (aKThI,
OCHOBHBIE 3aKOHBI U TEOPHH), MO3BOJISIFOIINE BhIPA0OTATh MPEICTABICHUS O COCTaBEe BEUIECTB, UX CTPOCHUHU, MPEBPAIICHUIX, MPAKTUUYECKOM HCIOIb30BaHUH, a
Takke 00 OMacHOCTH, KOTOPYIO OHU MOTYT MpPEeACTaBiIATh. M3ydas XUMHIO, yJaluecss y3HAIOT O MaTepUAIbHOM €IHMHCTBE BCEX BEIECTB OKPYKAIOIIEro MHUPA,
00yCJIOBIIEGHHOCTH CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, IMO3HABAEMOCTH U MPEACKA3yeMOCTH XUMUYECKUX SBJICHUU. VI3yueHue CBOMCTB BEIIECTB U WX
MpeBpaIeHU ClIOCOOCTBYET Pa3BUTHIO JOTMUECKOTO MBIIIJICHHS, a MpaKTHUYecKas paboTa ¢ BellecTBaMH (J1aOOpaTOpHbBIE OMBITHI) — TPYA0II00HI0, aKKYpPAaTHOCTH
u coOpanHocTH. Ha mpumepe XuMuuM ydamuecs mojaydaroT MPEACTaBICHUS O METO/Iax MO3HAHUs, XapaKTePHBIX JJISI €CTECTBEHHBIX HAYK (IKCIIEPUMEHTATHFHOM U
TEOPETUYECKOM).

Pabouas mporpamMMa y4eOHOTO Kypca XUMHUH i 8-9 Kitacca cocraBiieHa Ha ocHOBe [IpuMepHO# mporpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs 110 XHMHH
(6a30BBIil YPOBEHB) U MPOTpaMMbl Kypca XUMHH TS yaanmxcs 8-9 kimaccoB o0meoOpa3oBaTenbHbIX yupexkaeHuii apropa O. C. ['abpuensHa.

[Tporpamma paccuntana Ha 68 4acoB (2 yaca B HE/IEIIO) B KaXKIOM KJjlacce.

CogepxaHre MPOorpaMMbI HAIPABJICHO HA OCBOCHHE YYAITUMUCS 3HAHUI, YMEHUI 1 HaBHIKOB Ha 0a30BOM YPOBHE.
esin U3ydeHUs: XMMHUHU B OCHOBHOM IIIKOJIE:

* OCBOCHHE BAXHEHIINX 3HAHUN 00 OCHOBHBIX MOHATHSAX M 3aKOHAX XUMHH, XUMUYECKONH CUMBOJINKE;

* OBJIQZICHHME YMEHUSMHU HaAO0/IaTh XUMHUYECKHUE SBJICHUS, NMPOBOJUTH XUMUYECKUN HKCIEPUMEHT, MPOU3BOJUTH PACUEThl Ha OCHOBE XUMHUYECKHX (opmyi
BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKIIMIL;



* pa3BUTHE IIO3HABATEJIHBIX HMHTEPECOB M HHTEJUIEKTYaJbHBIX CIOCOOHOCTEM B IpoOLEcCe MPOBEIEHUS XMUMHYECKOI'O SKCIIEPUMEHTa, CaMOCTOSTEIbHOTO
nproOpeTeHus 3HaHUH B COOTBETCTBHHU C BOSHUKAIOIMUMH KHU3HEHHBIMUA OTPEOHOCTIMH;

* BOCHHUTaHUE OTHOIICHUS K XUMHUH KaK K OAHOMY M3 (yHAaMEHTAIBHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U SJIEMEHTY O0IIEeYeTIOBEYECKON KYIbTYPHI;

* TMPUMEHEHHUE MOJYYCHHBIX 3HAaHUH M YMEHUH [uis 0€30IacHOr0 MCHOJIB30BAHHUS BEIIECTB M MATEPHAJIOB B OBITY, CEJIBCKOM XO3SICTBE M Ha MPOHM3BOJCTBE,
pelIeHNs TPaKTUYECKUX 3a]1a4 B [IOBCEIHEBHOM JKU3HU, IPEAYIPEKACHUS ABJICHUMN, HAHOCSIINUX BPE]l 30POBBIO YEJIOBEKA U OKPYIKaIOLIEH cpese.

[IpenogaBanue XuMuUM B OCHOBHOM IIKOJIE TIO3BOJISIET HE TOJIBKO peaIn30BaTh TPEOOBAHUS K YPOBHIO IMOJATOTOBKH y4YalUXCs B IPEIMETHON 00JIaCTH, HO U B
JTUYHOCTHON U METanpeaAMETHOI 00sacTsax, kak 310 npeaycMorpeHo ®I'OC ocHoBHOTO 06111er0 00pa3oBaHUs.



TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA KYPCA

IIpeamernbie pe3yabTarbl ocBoenuss OOII
BrinyckHuk Haydures:
® XapaKTEepH30BaTh OCHOBHBIE METObI IO3HAHU: HAOIIOJCHUE, U3MEPEHHE, IKCIIEPUMEHT;
® OIIMCBIBAaTh CBOMCTBA TBEP/BIX, KHUIKHUX, [A3000pa3HbIX BEIIECTB, BbIAEISA UX CYILIECTBEHHbIE IPU3HAKH;
® pacKpbIBaTb CMBIC]I OCHOBHBIX XHMHUYECKUX HOHATUH «aToOM», «MOJEKYJIa», «XUMHUYECKUH DJIEMEHT», «IIPOCTOE BEIECTBOY», «CJO0XKHOE BELIECTBOY,
«BAJICHTHOCTBY, «XUMHUYECKas peaKiys», UCIOJb3Yysl 3HAKOBYIO CUCTEMY XUMUH;
® DPACKpbIBAaTh CMbIC]I 3aKOHOB COXPaHEHMsI MAaCChl BEILIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOM Teopuu;
pa3ianyaTh XMMUYECKHE U (PU3NYECKHUE SIBICHNUS;
Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
OIpeJIeNIATh COCTAB BELIECTB M0 UX (hopMyiam;
OIpeIeNIATh BAJIGHTHOCTbh aTOMA 3JIEMEHTA B COSINHEHMSIX;
OIPENeJIATh TUIl XUMUYECKUX PEaKIIHA;
Ha3bIBaTh IPU3HAKU U YCIIOBHSI IPOTEKAHUSI XUMHUYECKUX PEaKLIUi;
BBISIBIISATh MIPU3HAKHU, CBUJIETEIBCTBYIOIINE O IPOTEKAHUN XUMUUECKON PeaKIMU IpHU BHITOJTHEHUN XUMUYECKOTO OIbITa;
COCTaBIIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;
COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUil;
co0roAaTh MmpaBuiia 0€30MacHOi paboThI PHU MPOBEIEHNUHN ONBITOB;
10JIb30BaThCs 1a00PAaTOPHBIM 000PYJOBAHUEM U NOCYAOM;
BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIUHCIISATH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 10 POpMYyJIe COeAMHEHMUS,
BBIUHCIISATH KOJIMYECTBO, 00BEM UJIU MaccCy BEIIECTBA MO0 KOJUYECTBY, 00bEMY, Macce peareéHTOB UM MPOAYKTOB PEaKIINH;
XapakTepu30BaTh (PU3NYECKHe U XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOJIOPO/IA;
NoJIy4aTh, COOMpaTh KMCIOPOA U BOJOPO/;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;
pacKpbIBaTh CMBICI 3aKOHa ABOTAJIpO;
PacKpbIBaTh CMBICI OHATHH «TEIIOBOM 3 (EeKT peakum», «MOISIPHBIA 00beM»;
XapakTepu30BaTh (PU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBI;
PacKpbIBaTh CMBICI IIOHATHS «PAaCTBOPY;
BBIUUCIIATh MACCOBYIO J0JII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;
MPUTOTOBJISATH PACTBOPHI C OMPEACICHHON MAaCCOBOM J10JI€M PACTBOPEHHOTO BEIIECTBA;
Ha3bIBATh COEAMHEHUS U3YUYEHHBIX KJIaCCOB HEOPTaHUUECKUX BELIECTB;



XapaKTepu30BaTh PU3NICCKUEC U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHHA, COJIEH;
OTIpeAEIATh IPUHA/ICKHOCTD BEIIECTB K ONPEAECTICHHOMY KJIacCy COSAMHEHHIA;

COCTaBJIATH (OPMYJIIbI HEOPraHMUYECKUX COCTUHEHHUIN U3yYeHHBIX KJIaCCOB;

MIPOBOAMTD OMBITHI, MOJTBEPKIAIONINE XUMUYECKIE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB;

pacrno3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KHCIOT U LIEJI0UEH MO0 U3MEHEHHUIO OKPACKU UHAUKATOPA;

XapaKTepu30BaTh B3aUMOCBSI3b MEXK/1Y KIacCaMU HEOPraHUYECKUX COCAMHEHU;

packpsiBaTh cMbIci [lepuonnueckoro 3akona /.M. Menaeneea;

OOBSCHATh (PU3UYECKHIA CMBICTT aTOMHOTO (ITOPSIKOBOTO) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIBI M NIEPUOIa B MEPHUOJUICCKON CHCTEME

J.1. MeHnneneena;

O0OBACHATH 3aKOHOMCPHOCTH UBMCHCHHA CTPOCHUA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciiax MajiblX NEPUOA0B U I''TaBHBIX IMOATPYIIII;
XapaKTCPpHU30BaTb XMMHUYCCKUC SJICMCHTLI (OT BOJOpOoda A0 KaJ'ILI_II/IH) Ha OCHOBC HX IIOJIOXKXCHHA B HepHOﬂHqCCKOﬁ CHUCTCMC I[I/I Menaeneena u

0COOEHHOCTEH CTPOCHHUA UX aTOMOB;

COCTAaBJISITH CXEMBI CTPOCHHUSI aTOMOB TIepBbIX 20 371eMeHTOB nieproanyeckoi cuctemsl J.. Menpeneena;

PacCKpbIBATh CMBICIT MOHATHI: «XUMUYECKAs CBI3bY, <«AJIEKTPOOTPULIATETLHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTh (DH3MYECKUX CBOMCTB BEHIECTB OT THIIA KPUCTAILUTUNICCKON PEIIETKH;

ONpPENEIATh BUJl XMMUYECKOM CBSI3M B HEOPTraHUYECKUX COCTUHEHUSX;

M300paxkaTh CXEMBbI CTPOSHUS MOJIEKYIT BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMH XUMHYECKHUX CBS3CI;

PacKpbIBaTh CMBICI MOHATUN «MOHY», «KaTHOH», «aHHOH», «AJIEKTPOJUTHD), «HEIJIEKTPOIUTHI», «IJIEKTPOJIUTHUYECKAs AUCCOLMAINAY», «OKUCIUTEINDY,

«CTCIICHb OKUCJIICHUA» «BOCCTAHOBUTCIIL», «OKHUCIICHUC), KBOCCTAHOBJIICHHUC),

OTIpE/IETIATh CTENEHb OKUCIICHNS aTOMa 3JIEMEHTa B COETUHEHU;
PaCKpBIBATE CMBICIT TCOPHUU BJIGKTpOJ'II/ITI/I‘-IGCKOI\/'I JAucconuanum,

COCTABJISAITh YPABHEHHMSI DJICKTPOIUTUYECKON TUCCOLMALNNA KUCIIOT, IIEJI0YEH, COJIEH;

OOBSICHATH CYIIIHOCTb IPOIIecca IJIEKTPOTUTHUECKON AUCCOLMAIIMH U PEAKLIUI HOHHOTO OOMEHa;

COCTABIISATH MOJIHbIE U COKpAIllEHHbIC MIOHHBIC YpPaBHEHUs peakiiu oOMeHa;

OIpeIeNIATh BO3MOXHOCTD MIPOTEKaHUs PEaKIIUii HOHHOT'O OOMEHa;

IIPOBOAMTD PEAKLIUY, TIOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEILIECTB;

OIIPEAEIATh OKUCIIUTEND U BOCCTAHOBUTEIID;

COCTAaBJIATh YPAaBHCHUSA OKHUCIIUTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ;

Ha3bIBATh (baKTOpI)I, BJIMAIOIIME HA CKOPOCTH XUMHYECKOH PCaKInu;

KHaCCI/I(i)I/IHI/IpOBaTI) XUMHYCCKUE PCAKIIUU IO PA3JIMYHBIM IIPU3HAKAM;

XapaKTepU30BaTh B3aHMOCBSI3b MEX/1y COCTaBOM, CTPOEHUEM U CBOWCTBaMHU HEMETAIIIOB;

IIPOBOJIUTH ONBITHI IO MOTYYEHUIO, COOUPAHUIO U U3YYEHUIO XMMUYECKUX CBOMCTB ra3000pa3HbIX BEUIECTB: YIJIEKUCIOro ra3a, aMMHaKa;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITICKUCIIBIA a3 U aMMHAK;



® XapaKTepU30BaTh B3aUMOCBS3b MEXy COCTAaBOM, CTPOEHUEM M CBOMCTBAMHU METAJLJIOB;

e Ha3bIBaTh OpPraHMYECKHE BElLIeCcTBA O UX (opMyJsie: MeTaH, 3TaH, TUIEH, METaHOJI, 3TaHOJI, TJIMLIEPHH, YKCYCHAs KHUCIO0Ta, aMUHOYKCYCHAs KHUCJIOTa,
CTeapMHOBAasl KMCIIOTA, OJIEMHOBAs KUCIIOTA, IIII0K034;

® OILICHUBATh BIIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAlOIIEeH Cpellbl Ha OpraHU3M YeJI0BEKa;

® TPaMOTHO OOpAIATHCs C BEIIECTBAMH B TOBCEHEBHOM KU3HU

® OIpeAeIsiTh BO3MOKHOCTb IPOTEKAHHSA PEAKLUM HEKOTOPBIX MPEACTABUTEIEH OpraHMYEeCKMX BEIIECTB C KHCIOPOAOM, BOJOPOJOM, MeETajljlaMu,
OCHOBAHUSIMU, TaJIOr€HAMH.

BbINYCKHUK NOJYYHT BO3MOKHOCTh HAYYHUThHCS:

® BbBUIBUIaTh U MPOBEPSTh IKCHEPUMEHTAIBHO TMIOTE3bl O XMMHUYECKMX CBOWMCTBAaxX BEILIECTB HA OCHOBE MX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTU
BCTYNATh B XUMUYECKHUE PEAKIIMH, O XapaKTePE U MPOAYKTAX PA3IUUHbIX XUMHUUYECKUX PEAKIIMIA;

® XapaKTEepH30BaTh BEIIECTBA I10 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBATh IPUUYMHHO-CIICACTBEHHBIE CBSI3U MEKY JaHHBIMU XapaKTePUCTUKAMU
BELIECTBA;

® COCTaBIISATh MOJIEKYJIIPHBIE U [TOJHbIC HOHHBIE YPABHEHUS 110 COKPALLIEHHBIM HOHHBIM YPaBHEHUSM;

® [IPOTrHO3MPOBATH CHOCOOHOCTH BELIECTBA MPOSBISTH OKUCIUTENIBHBIE UM BOCCTAHOBUTEIbHBIE CBOWCTBA C YYETOM CTENEHEH OKHCIEHMS 3JIEMEHTOB,
BXO/ISIIIIUX B €r0 COCTaB;

® COCTaBJISITh ypaBHEHUS PEaKIIMi, COOTBETCTBYIOLIUX ITOCIEI0BATEIbHOCTH IPEBPALICHUI HEOPraHUUYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

® BbBUIBUraTh M MPOBEPSATh SKCIEPUMEHTAIBHO THIOTE3bl O pe3ysIbTaTaX BO3JAEHCTBUS pazIUYHbIX (PAKTOPOB HA HM3MEHEHHE CKOPOCTH XMMHUYECKOMN
peaxuuu,

® JICIIOJIB30BATh MPHOOPETEHHBIE 3HAHUS [T HKOJIOTHUECKH TPAMOTHOTO MTOBE/IEHUS B OKPYXKAIOLIEH cpefe;

® JICIIOJIB30BaTh NMPUOOPETEHHbIE KIIIOUEBBIE KOMIIETEHIIMH HPU BBIMOJHEHUM MPOEKTOB U y4yeOHO-HCCIEe0BAaTENbCKUX 3aJay MO M3YYEHHIO CBOMCTB,
CHOCO0OB MOJIyYEHHUs U PaCliO3HABAHUS BEIIECTB;

e 00BEKTHUBHO OIIEHWBATh MH(OPMAIMIO O BEIIECTBAX M XMMHUYECKHUX Mpolieccax;

® KPUTHYECKU OTHOCHUTHCS K ICEBIOHAYYHON MH(OopMaIiK, He1oOpOCOBECTHON peKiiaMe B CpeACTBaX MacCOBOM MH(popMaiuuy;

® 0OCO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUN IO XUMHH IS IPAKTUYECKON JEATENBHOCTH YEI0BEKa;

® CO3JaBaTh MOJIEJM U CXEMBI JUIs PelIeHHUs yUeOHbIX U TT03HABATENIbHBIX 33/1a4; TOHUMAaTh HEOOXOIMMOCTh COOJIOCHUS IPEANMCAHUM, TpeUlaraeMbIX B
MHCTPYKLHUAX 110 UCIIOIB30BAHUIO JEKAPCTB, CPEJACTB OBITOBOM XUMHH U JIP.



COJAEPKAHUE YYEBHOI'O IIPEIMETA
8 KVIACC

Tema 1. HauajibHble MOHATHS M 3aKOHBI Xumuu (20 1)

Tena u BemecTtBa. CBoiicTBa BelecTB. DTaTOHHBIE (PU3UYECKHE CBOWCTBA BEIIECTB. Marepuaisl U MaTepuaioBeieHre. Poib XuMun B )KU3HH COBPEMEHHOTO
obmectBa. OTHOIICHHUE OOIIECTBA K XUMHUHU: XeMOPUIHSI U XeMO(DOoOusI.

Metoael uzyuenus xumuu. HabmroneHue, onvcanue, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIMpOBaHUEe. Moienu MarepualbHble U 3HAKOBBIE WJIM CUMBOJIBHBIE.
I"a3bl, XUAKOCTH, TBEpAble BellecTBAa. B3auMHble Nepexoibl MEXAYy arperaTHbIMH COCTOSHHUSMHM BELECTBA: BO3IOHKa (CyOnumanus) U jaecyOnuManus,
KOHJICHCALIUS U UCIIApEeHUe, KPUCTAIN3AllMs U TUIaBJICHUE.

®dusnueckue spiaeHus. YUcTble BelecTBa U cMecH. 'oMorenHsle U rereporennsle cmecu. Cmecu razoo0pasHble, KUJIKUe U TBepable. CrocoObl pa3eneHus
CMecei: TeperoHKa Wil JUCTUIUISAIUS, OTCTauBaHWE, (HIBTPOBAHHME, KPUCTAILIM3AIMS WIH BhIMapuBaHue. Xpomatorpadus. [Ipumenenne 3THX croco0oB Ha
IIPOU3BOJICTBE, B OBITY.

XUMHUYECKUE FNEMEHThl. ATOMBI M MoJieKyJsbl. IIpocTble U cioXkHbIE BeliecTBa. AJUIOTpONMs Ha IpuMmepe Kuciaopojaa. OCHOBHBIE IOJIOKEHHSI aTOMHO-
MOJIEKYJISIpHOTO yueHus. FloHsl. BeniecTBa MONEKyIIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3HaKM XUMHUYECKUX 3JIeMEeHTOB. MHpOpMaIus, KOTOpYIO HECYT 3HAKH XUMHUYECKUX DITHMEHTOB. DTHMOJIOTHS Ha3BaHUN HEKOTOPHIX XUMHUYECKUX 3JIEMEHTOB.
Ilepuonnueckas tabmuna xuMudeckux anemeHToB JI.M. MenneneeBan: KOpOTKONEPUOAHBIM U JAJIMHHONEPUOIHBINA BapuaHThl. [lepuoasl u rpymnmnsl. ['naBHas u
no0o4Has noArpynmnsl, win A- u b-rpynnel. OTHOCHTENbHAS aTOMHAs Macca.

Xumunueckue ¢opmynbl. MHaekcsl U ko3¢ ¢uipentsl. OTHOCUTENbHAs MOJEKYJspHas Macca. MaccoBas J0JsI XMMHUYECKOTO 3JIEMEHTa B COEJUHEHUHU.
Nupopmaniys, KOTOpYI0 HECYT XUMUYECKHE (POPMYIIBI.

BanentHocTh. CTpyKTypHas popMmysna. XUMHUECKUE 3JIEMEHTHI C IIOCTOSSHHON U MepeMEHHON BalIeHTHOCThIO. BBIBOA (pOpMYITbI cOeTMHEHMS 110 BaJICHTHOCTH.
Omnpenenenre BaIEHTHOCTH XUMUYECKOT0 3JIeMeHTa 1o Gopmyne BeuiecTBa. CocTaBlieHNEe Ha3BaHUN COEIMHEHUHN, COCTOSIIINX U3 ABYX XMMHUYECKUX AJIEMEHTOB ,
10 BAJIECHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTAaBA BEILIECTBA.

XuMHUYeCKHe peakiuu. PeareHTsl M NpoayKThl peakuuu. IIpu3HakM XMMHUYECKHX pEaKUUd. YCIIOBHs HUX NPOTEKAHWS M IpeKpauieHus. Peakuuu ropeHus.
OK30TEepMUYECKUE U SHAOTEPMUUECKNE PEAKIINH.

3aKOH COXpaHEHHS MacChl BellecTBa. XuUMHYeckue ypaBHeHHMs. CocTaBlieHHME XHMMHUYECKUX ypaBHeHHMH. WHpopmaius, KOTOpYH HECEeT XHUMHUYECKOe
YpaBHEHHUE.

Krnaccudukanus XMMHUECKUX peaklMid MO COCTaBy M YMCIY PEareéHTOB M MPOJIYKTOB. THIBI XMMHYECKHX peaklUuid. Peaknuu coequHEeHHs], pa3iokKeHHUs,
3amMerieHus 1 ooMeHa. Karanuszaropsl u kaTanus.

IIpakTnyeckue padorTsI:
Nel. «[Tpuémsr obparenus ¢ 1abopaTOpHEIM 000PYAOBAaHUEM )
Ne 2 «OuncTka MOBapeHHON COJIN
Tema 2. BakHeiiluuve nmpeacTaBUTe I HeOPraHudecKux BemecTs. KosmuecTBeHHbIe OTHOIIEHHUs B xumuu (18 u)
CocraB Bo3ayxa. [lonstue 06 06beMHOM 10716 KOMIIOHEHTa MPUPOJHOM ra30BOi cMecH — Bo3ayxa. Pacuer o0beMa KOMIIOHEHTAa ra30BOM CMECH IO €ro
00BEeMHOM 70J1e ¥ HA00O0POT.



Kucnopoa. O3on. [Tonyuenne kucnopona. Codupanue u pacmo3HaBaHHe KUCIOPOa. XUMUIECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOJICHCTBUE C METaJIaMH,
HEMeTaJlJIaMM, CII0KHBIMU BemectBamu. [Ipumenenne kuciopoaa. KpyroBopor kuciopoza B Ipupoze.

Oxcunpl. OOpa3oBanue Ha3zBaHUil OkcHI0B 1O ux (opmyine. CocraBienune (GopMysa OKCHIOB IO MX Ha3BaHUAM. lIpeacTraBUTenu OKCHIIOB: BOJAA U
YTJIEKUCIBIN Ta3, HeralmeéHas U3BeCTb.

Bonopon B npupone. dusnyeckue 1 XUMUYECKHAE CBOMCTBA BOJOPOA, €0 IOJyYEHHUE U IPUMEHEHHUE.

Kucnotsl, ux cocras u kinaccuduxanus. Maaukaropsl. Tabauna pacrBopumoct. ConsiHast U cepHasi KUCIOThI, UX CBOMCTBA, IPUMEHEHHUE.

Comnu, uX cocTaB U Ha3BaHUs. PacTBOpUMOCTH COJIeil B BOJIE.

ITpencraBuTenu conei: XJaopua HaTpHsl, KapOoHAT HATpHsl, hocdar KanbLus.

[locrosinnas ABoragpo. KonnuectBo BemiectBa. Mousb. Momsipast macca. KpaTHble elMHUIBI W3MEpPEHUs KOJIMYECTBA BEIIECTBA — MILIMMOJb U
KWJIOMOJIb, MMJUIMMOJISIPHAS. M KWJIOMOJIIPHAsI MAacChl BEILIECTBA.

Pacuetsl ¢ ucnonb3oBaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASL Maccay, «IIOCTOSIHHass ABOTapo».

3akoH aBorajpo. MossipHblii 00beM razoodpasHoro BemecTBa. OTHOCUTEIbHAS IIOTHOCTh OJHOTO ra3a 10 Ipyromy.

KpatHble eqHAIIBI N3MEPEHUST — MIJLTUMOJISIPHBIN U KHJIOMOJISIPHBIA 00BEMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCIONb30BaHNEM HOHATHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHAs Maccay, «4UCiI0 ABOraapo», «MOJIIPHBIN 00bEM Tra3oB».

I'uppocdepa. KpyroBopoT Boas! B pupoie. Puznveckne 1 XUMHYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIAMHU.

OcHoBanusi, ux cocraB. PacTBOpUMOCTb OCHOBaHMII B Boje. M3MEHEHHE OKpAacKM HHIMKATOPOB B IenouHoM cpene. [IpencraBurenu mnienoden:
TUIPOKCH/IBI HATPUS, KAJINS, KaJIbIHS.

PactBopurens u pactBopeHHOe BemecTBO. PactBopbl. PactBopenme. I'muaparsl. MaccoBast 10isl pacTBOPEHHOrO BeIllecTBa. Pacuersl, cBA3aHHBIE C
HCIIOJIb30BAHUEM ITOHATHS «MacCOBas 0JIs1 pACTBOPEHHOTO BELIECTBA»

IIpakTnyeckue padorsi:

Ne 3 «Ilonyyenue, coOupaHue U pacro3HaBaHUE KUCIOPOIa»

No 4 «ITonmyuyenue, coOupaHue U pacro3HaBaHUE BOJOPOIA

No 5 «IIpuroroBieHue pacTBOPOB COJIEH € 3aJJTaHHOM MacCOBOM 10€i»

Tema 3. OcHOBHBIE KJIacChl HEOPraHn4yecKkux coeqnuenuii (10 yacos)

O06o061IeHne cBefeHni 00 OKCHIax, NX KilacCu(pUKaluy, Ha3BaHUAX U cBoicTBaxX. CrocoObI MOMTy4eHHUsT OKCUIOB.

OcHoBaHusl, X Ki1accu(puKaIys, Ha3BaHUSI U CBOMCTBA. B3anMojeiicTBrE ¢ KUCIOTaMH, KUCJIOTHRIMU OKCHJIAMH M COJISIMH. Pa3iioskeHne HepacTBOPUMBIX
ocHoBaHUH. CIOCOOBI OTY4YEHHUSI OCHOBAHUH.

Kucnotel, ux knaccudukanus u HazBanus. OOmHMe XUMUYECKAE CBOMCTBA KUCIOT. B3anmmonelcTBHE KUCIOT ¢ METaIaMU. DJIEKTPOXUMHUUECKHN P
HaNpsDKEHUN METAJUIOB. B3auMOAENCTBUE KUCIIOT ¢ OKCUIAMU METAJIOB.

B3auMogeiicTBe KHCIOT C OCHOBAaHHUSIMH — peakuus HeWTpanu3anuu. B3anMopeicTBue KHCIOT C coisiMu. [lomydenwe O€3KUCTOPOTHBIX |

KHUCJIOPOJAOCOAECPKAIINUX KUCIOT.

Conu, ux kiaccudukanus u cBoiicTBa. B3anmoaencTBrue comneit ¢ MetaiaMu, OCOOCHHOCTH 3TUX peakiuii. BzauMopeiicTBue cosieit ¢ COMsIMH.



I'eneTnueckue psAabl MEKy KJIaCCaMU HEOPTaHUYECKUX BELIECTB.
IIpakTnyeckue padborTbi:
No6 «Perenre s3KCIepUMEHTAIIBHBIX 3329

Tema 4. Ilepunoanueckuii 3axkoH u [lepuoguyeckasi cucrema xummnueckux 3jaeMeHToB [I.1. MenneneeBa u crpoenue aroma (8 u)

EcTecTBeHHBIE ceMeWCTBA XMMHYECKHX OJJIEMEHTOB: IIEJIOYHBIE MW IIEJOYHO3EMENIbHBIC METaJUIbl, TaJOreHbl, WHEPTHBIC (OJaropojHbIe) Ta3bl.
AmpotepHOCTh. AM(OTEPHBIE OKCHIIBI U THAPOKCHIBI. KOMITIIEKCHBIE COITH.

Ortkpeitue .M. MenaeneesbiM [leproanueckoro 3akoHa u coszianve uM [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB.

AToMBI Kak (hopMa CYIIECTBOBAHHUS XMMHUYECKUX 31eMEHTOB. OCHOBHBIC CBEJCHHS O CTPOCHUHU aToMoB. Jl0Ka3aTelbCTBA CIIOKHOCTH CTPOCHHSI aTOMOB.
Omneitel Pe3epdopaa. [lnanerapHas Moaenb CTpOSHUS aToma.

CocraB aTOMHBIX sJIep: MMPOTOHBI, HEUTPOHBI. OTHOCUTEIbHASL aTOMHAsA Macca. B3auMOCBsA3b MOHATUM «ITPOTOHY, KHEUTPOHY, KOTHOCUTEIbHAS aTOMHAs
Maccay.

Muxkpomup. SnekTpoHsl. CTpoeHue 3JIEKTPOHHBIX YPOBHEHW aTOMOB XUMHUecKUX 3yieMeHTOB NeNe 1-20. [ToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuii cMbicn cuMBoiuku [lepuonnyeckoit cucrembl. CoBpemeHHast ¢opmynupoBka [lepuoanueckoro 3akona. 3meHeHue CBOIWCTB
3JICMEHTOB B TIEPUOJIaX M IPyNIax, Kak QYHKIHS CTPOCHUS HIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucThKa dJIEMEHTa-MeTajla U 3JIeMEHTa-HeMeTasla o ux noJjioxeHuto B [lepuonnueckoit cucreme xumudeckux anemeHToB .M. Menaeneena

Tema 5. Xumnueckasi cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (8 u)

HNonnas xumuueckas cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJJIOB M HEMETAIOB. CxeMbl 00pa30oBaHUs UOHHOM CBSI3M NI OMHAPHBIX COSTUHEHUH.
ToHHBIE KpUCTATUYECKHE PEIIETKH U (PU3MUECKHe CBOMCTBA BEIIECTB C 3TUM THIOM pemeTok. [ToHsTre o hopMynsHOM eTUHUIIE BEIIeCTBA.

KoBasienTHast XuMu4eckasi CBsi3b. JJIEKTPOHHBIC U CTPYKTYpHBIE opmyibl. KoBaneHTHas HenomsipHas cBa3b. CXeMbl 00pa30BaHUs KOBAJIETHOM CBSI3H IS
OMHAPHBIX COeqMHEHM. MONeKyIsIpHbIe U aTOMHBIE KPUCTAITTUYECKHE PEIIETKH U CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

DNeKTPOOTPUIIATETLHOCTh. Psi anekTpooTpuiniatenbHOoCcTH. KoBalieHTHast momsipHasi XUMUYecKas cBsi3b. J(umons. Cxembl 00pa3oBaHUs KOBAJICHTHOU
MOJIIPHOM CBSA3M ISl OMHAPHBIX COeNUHEHUN. MONEeKysIpHbIE U aTOMHbBIE KPUCTAJUTHUECKHUE PEIIETKH, CBOMCTBA BEUIECTB C STUM THIIOM PEUIETOK.

Merammueckass XMMHUYECKasi CBsI3b W METATMYECKas KpUCTauinueckas perierka. CBOWCTBa BEIIECTB ¢ ITHUM THUIIOM pemeToK. Enuwnas mpupoaa
XUMHYECKUX CBS3EM.

Crenenn okucienus. CpaBHEHHE CTENIEHN OKUCIICHUS U BaJieHTHOCTH. [IpaBuiia pacdera creneHnel OKUCIeHUus o popMysiaM XUMAYECKHX COSTUHEHUI.
OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE peakiuu. OmnpejeneHne CTENeHed OKHUCICHHS s AJIEMEHTOB, OOpa3yloIUi BelIecTBa Pa3IMYHBIX KIaccoB. Peakiuu
MOHHOTO OOMEHa M OKHCIMTEIHHO-BOCCTAHOBUTEIbHBIE peakinu. OKUCIUTENh U BOCCTAHOBHUTEINb, OKHCIEHHE W BOCCTaHOBIeHHE. COCTaBJIICHHE YypaBHEHUU
OKHUCIIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIIUl METOI0OM IIEKTPOHHOTO OanaHca.



Kanenoapno-memamuueckoe niaHuposanue no xumuu, 8 Kuacc,
(2uaca ¢ neoento, écezo 68 uacoe), YMK O. C. I'abpuenana

No Tema ypoka Konu-

YPOK YEeCTBO Ya-

a 1o COB

npen

METy
Tema 1. HauaabHble MOHATHS U 3aKoHBbI XuMuH (20 yacoB)

1 BBoansiit unctpykrax no Th npu padbote B kabunete xumuu. [Ipeamer xumuu. Bemectsa. Posb xumun B xu3au | 1
YeJIOBEKa.

2 MeTopl U3y4eHus: XUMHUH 1

3 ArperaTHble COCTOSIHUS BEILIECTBA

4 IIpakTnueckne padornbi: Nel. «IIpuémsl 1
oOparieHus ¢ 1abopaTOpPHBIM 000PYTOBAHUEM)

5 du3nvecKue sIBJICHUS B XUMUU

6 IIpakTuueckas padbora Ne 2 «OuncTka NTOBAPEHHON COJIN 1

7 ATOMHO-MOJIEKYJISIPHOE yUeHHE. XUMUUYECKUE DJIEMEHTHI

8,9 3HaKy XMMHYECKHUX AeMeHTOB. [lepronnyueckas cucreMa xumudeckux aneMeHToB .M. MenaniaeeBa

10,11 | Xumuueckue GopmyIibl.

12,13 | BanentHocTh

14 Xumudeckue peakiuu. [Ipu3Haku u ycinoBUsi IpOTEKaHUS

15,16 | 3akoH cOXpaHEeHHs] MacChl BEIIECTB. XUMHUYECKUE YPAaBHECHUS

17,18 | Tunbl XUMHYECKUX PEaKIINI

19 [ToBTOpenne u 0000IIEHNE TeMBI, TOJITOTOBKA K KOHTPOJILHOM paboTe

20 KonrpoabHasi padora Ne 1 o teme: «HauanpHble NOHATHS U 3aKOHBI XUMUW)) 1




Tema 2. Baxkneiime npejacTaBuTe/ M HeopraHuveckux BeniecTs. KojimuecrBeHHbIE OTHOIIEHUSI B XHMUH
(18 yacoB)

21 Bo3ayx u ero cocran 1
22 Kucnopon 1
23 IIpakTuueckas padora Ne 3 «IlosryueHue, cooupaHue M pacrno3HaBaHue KUCJI0POIA» 1
24 OKcupl 1
25 Bonopon 1
26 IIpakTuueckas padora Ne 4 «Ilosyuenue, coOMpaHue M paclio3HaBaHue BOJIOPOIa» 1
27 Kucnotsl 1
28 Comu
29,30 | KommyecTBo BeriecTBa
31 MoutsipHbIi 00BEM T'a3000pa3HBIX BEIECTB
32,33 | PacueTsl M0 XUMHUYECKIM YPaBHEHHSIM
34 Bona. OcHoBaHus
35 PactBopsl. MaccoBasi 10Ji1 paCTBOPEHHOT'O BENIECTBA
36 IpakTuueckas padora Ne 5 «IIpuroroBjieHue pacTBOPOB CoJieH € 3aJaHHOIl MacCOBOIi 10J1ei»
37 O06o00uieHue 1 cucTemMaTu3anus 3HaHUu# 1o TeMe «BakHelue npeicTaBUTeNI HEOPraHUYECKUX BEUIECTB.
KonndecTBeHHBIC OTHOIICHUS B XUMUM))
38 Konrpoabnasi padora Ne 2 «BakHelme npecTaBUTENIN HEOpPraHUISCKUX BelecTB. KomuecTBeHHbBIE
OTHONICHUS B XUMUW)
Tema 3. OcHOBHBIE KJIacChl HeOpranueckux coequnenuii (10 yacon)
39 Oxcunpl: KaccuduKaius u CBOMCTBa 1
40 OcHoBaHus: KIaccu(pUKalus U CBOWCTBA 1
41,42 | Kucnotsr: knaccuduKkaiys ¥ CBOMCTBA 1
43,44 | Conu: kiaccuukanus U CBOMCTBA 1
45 I'eHeTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKHUX BEIIECTB 1
46 IIpakTnueckasi padora Ne 6 «PelnieHue IKCIEPUMEHTAJIBLHBIX 32124
47 O60011IeHne U cuctemMaTu3anus 3HaHuM 1o TeMe « OCHOBHBIE KJIacChl HEOPTaHUYECKUX COCTMHEHUI
48 Kounrpoabnas padora Ne 3 «OCHOBHBIEC KJTACCHI HEOPTAHUIECKUX COCITMHCHUI




Tema 4. Ilepuoanyeckuii 3axoH u [lepuoauyeckasi cucrema xumn4ieckux iemMenToB .M. MenaeneeBa u
cTpoeHue aToma (8 4yacos)

49 EcrecTBeHHbIE ceMecTBA XUMUYECKUX 2JIEMEHTOB. AM(OTEpHOCTH 1
50 Otkpritue [I.1. MenaeneeBsim [lepronndeckoro 3akoHa 1
51 OCHOBHBIE CBEJICHUS O CTPOCHHH aTOMa 1
52 Ctpoenue 31eKTpoHHBIX ypoBHEeH aromoB Ne 1-20 B Tabymmne /[.V. MenneneeBa 1
53 ITepnonnueckuii 3akon /.M. MeHneneesa u ctpoeHue aroma 1
54,55 | XapakTepucTuka XUMHUYECKOT0 AJIeMEHTa Ha OCHOBAHUU €ro nosioxeHue B [lepronnyeckoit cucteme 1
56 3nauenue Ilepuoanueckoro 3axkoHa u [lepuognueckoit cucteMbl xuMudeckux ssemenToB JI.M. Menneneena 1
Tema 5. Xumuueckasi cBsizb. OKHCJIHTETbHO-BOCCTAHOBUTEIbHbBIE peaknuu (8 yacoB)
57 HNonnas xumMuyeckas CBs3b 1
58 KoBanenTHas xumMudeckast CBs3b 1
59 KoBanenTHas nonsipHas XMuMHUYECKasl CBSA3b 1
60 Merannuyeckass XMMUYECKAs CBA3b 3
61 CreneHb OKHCICHUS 2
62 OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUHI 1
63 O06o061enune u cucreMaru3anus 3Hanuii o reme «llepuoanueckuii 3akon u Ileproanueckas cucrema 1
xumudeckux 3nemMeHToB .M. MenzaeneeBa u ctpoenue atroma» u «CtpoeHue BeniectBa. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIC PEAKIINI
64 KonTtpoJubnas padora Ne 4. [Ilepuoguueckuii 3akoH u [lepronnueckas cucreMa XuMu4eckux aneMenToB J1.1. 1
MenpeneeBa u crpoeHne atomMma» U «CtpoeHue BeniecTBa. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN
65- | Pe3epsn

68




COAEP)KXAHME YYEBHOI'O ITPEIMETA
9 kjacc

1. O60o0menne 3HaHNH O Kypcy 8 kiacca — S yacoB

bunapusie coenuaenns. OKCUABI COJIe0Opa3yoIue u HecoaeoOpasytonue. [ uapokcuapl: OCHOBaHUS, aM(GOTEPHBIE THIPOKCUIBI,
KHUCJIOpOoAcoAepkKalue KUciIoTel. CpelHre, KUCIIbIE, OCHOBHBIE U KOMIUJIEKCHBIE COJIH.

O06001meHne cBeeHNI 0 XUMUYECKUX peakiusax. Kinaccudukamnmss XuMUIeCKuX peakiuid 1Mo pa3IndHbIM IPU3HAKaM: COCTaBY U
YUCJTy pearupyronux 1 o0pa3yronuxcst BEeIecTB, TEIIoBoMY d(PdhekTy, 00paTUMOCTH, U3BMEHEHUIO CTEIIEHEW OKUCIIEHUS SJIEMEHTOB,
00pa3yroIuX pearupyrore BEMeCTBa, arperaTHOMY COCTOSIHUIO PEarupyroIIuX BEIIECTB, UCTIOIb30BAHUIO KaTAIU3aTOpA.

[ToHsiITHE O CKOPOCTH XUMUUYECKOW peakunu. @aKkTopbl, BIUSAIONIME HA CKOPOCTh XUMUUYECKUX PEAKIUN: TPUPOAA PEATUPYIOIINX
BEIIECTB, UX KOHIICHTPALHs, TEMIIEPATYpa, IIIOMIAb COMPUKOCHOBEHUS, HAIMYKE KaTanu3zaTopa. Karamus.

2.X¥MMHYeCKHe peaKlui B PacTBOPax 3JeKTpoauToB — 10 yacos

[TonsaTHEe 00 ANEKTPOJIUTUIECKON JUCCOIUALINK. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI. MexaHn3M AUCCOIUMALIUNA STIEKTPOTUTOB C
Pa3JIMUHBIM XapakTepoM CBsi3U. CTENeHb AJIEKTPOIUTHYECKON aucconuanuu. CUIbHBIE U CJIa0ble AIEKTPOJIUTHI.

OCHOBHBI€ MOJIOKEHUST TEOPUH ICKTPOJUTUUECKOMN aucconuanuu. Kiaccudukaiys HOHOB M UX cBocTBa. KUCIOTHI, OCHOBaHUS U
COJIM KakK 2JIEKTpOoJuThl. X knaccudukanus u guccoruanus.

OO6mIue XMMUYeCKUe CBOMCTBA KUCIOT: U3MEHEHUE OKPACKU MHJIUKATOPOB, B3aUMOJICUCTBUE C METaJLIaMH, OKCUIaMU U
TUAPOKCUIAMU METAIOB U COISIMU. MOJIEKYJISIpHBIE M MOHHBIC (TTOJHBIE U COKpAIIEHHBIE) YPABHEHUSI peakinii. XUMUYECKHUI CMBICIT
COKpAIIEHHBIX YPABHEHUH. Y CIIOBUS MMPOTEKAHUS PEAKIIUNA MEXKIY SJICKTPOIUTAMU J0 KOHIA. PsAJl aKTUBHOCTH METAIIJIOB.

OO0mue XUMUYeCKHEe CBOMCTBA MICI0YUCH: B3aUMOACUCTBHUE ¢ KHUCIIOTaMM, OKCHAMU HEMETaJI0B, cOJIIMH. OO0IIHe XUMHUYSCKHUE
CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3aUMOJEHUCTBUE C KUCIOTAMU, PA3JIOKEHUE TTPY HATPEBAHUM.

OO6mue XMMUYecKre CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTaMH, IIEJI0YaMu, COJIIMHU U MeTa/ulaMu. Bzaumoeiicteue
KHUCJIBIX COJIEN CO IIETOYAMMU.

['unponus kak 0OMEHHOE B3aUMOJICHCTBUE COJIeH ¢ BOJOW. [ MaApoIn3 CoMu CHIIBHOTO OCHOBAHUS U c1ab0i KUCIOThL. [ 'uaponus conu
c1aboro OCHOBaHMS M CHIIBHOW KHCIIOThL. Bogopoansiii mokaszatens (pH).

CBolicTBa KUCJIOT, OCHOBAHHM, OKCHUJIOB U COJICH B CBETE TEOPUH DICKTPOIUTUUECKOMN AUCCOIMAIINN U TIPEICTABICHUNA 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.

IIpakTnueckune padoTbl

1. Pemienue skcnepruMEHTaIbHBIX 33]1a4 10 TeME « DJIEKTPOIUTUUYECKAS TUCCOLIUALIUS.

3. HemeTa/uibl M X COeJUHEHUS — 25 4acoB



CrpoeHre aTOMOB HEMETAJIOB U UX IOJOKEHUE B IEPUOIUYECKON cucTteMe. P anekTpooTpunaresnibHocTU. Kpucrammmyeckue
pEIETKN HEMETANIOB — MPOCTHIX BenlecTB. dusndeckue cBoicTBa HeMeTaIoB. OO0IMe XMMUYECKUE CBOMCTBA HEMETAIIIOB:
OKHCIIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

["ajioreHsl, CTpOEHHE UX aTOMOB U MOJIEKYJ. DU3NUECKHUE U XUMUYECKUE CBOMCTBA TAJIOTEHOB. 3aKOHOMEPHOCTH N3MEHEHUS CBOWCTB
rajJjiOr€HOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B IEPUONYECKON cucTeMe. HaxoxkAeHue raloreHoB B MPUPOAE U UX MOJTyYCHUE.
buonornyeckoe 3HaueHUE U MPUMEHEHUE TAIIOTEHOB.

["anoreHoBO0POIBI M COOTBETCTBYIOIIME UM KHCIIOTHI: IIJIABUKOBAS, COJIsSIHAsL, OPOMOBOZOPOIHASI, UOAOBOIOPOAHAS. ["aOreHU IbI.
KauecTBeHHbBIE peakIuy Ha rajlOoreHU 1-UOHbI. [ [puMeHeHne coeIMHEHU raJOreHOB.

O6mas xapakrepuctuka anemMeHToB VIA-rpymnmel. Cepa B ipupojie u e€ noxydeHue. AIoTponHbie MOAUGUKAIIMN CEPhl U UX
CBOMCTBa. XMMHUUYECKUE CBOMCTBA CEPBI U €€ MPUMEHEHHUE.

CepoB0OIOPO/I: CTPOECHUE MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHE CBOMCTRA, MOJIy4eHHe U 3HaueHne. CepoBOIOpOAHAS KUCTIOTA.
Cynbbuas u ux 3HayeHue. JIIoMuHODOpPHI.

Oxcun cepsi(IV), cepuucras kuciorta, cyiabhuThl. KauecTBeHHas peakiiys Ha CyJIbQUT-UOH.

Oxcun cepsi( V1), cepnast kucnota, cynbdatel. Kpuctammoruaparsl.

CepHasi KHCIIOTa KaK CHJIBbHBIN 3JIeKTpoiuT. CBOMCTBA pa30aBICHHONW CEPHOM KUCIOTHI KaK TUITUYHON KUCIOTHI: B3aUMOJICHCTBHE C
MeTaJuIaMH, OCHOBHBIMH ¥ aM(OTEPHBIMHU OKCUaMHU, OCHOBAaHUAMH M aM(POTEPHBIMU TUIPOKCUAAMU, colisiMu. KaduecTBeHHas peakius Ha
cynbdar-uoH.

OO01mast xapakTepuCcTHKa 31eMeHTOB VA-Tpynmbl. A30T, CTpPOSHUE €ro aToMa U MOJIeKyJibl. Du3nyeckre U XUMUYECKUe CBOMCTBA U
MpUMEHEHUe a30Ta. A30T B IPUPOJE U €r0 OUOTOTHYECKas POIIb.

AMMHaK, CTpOEHUE MOJICKYJIBI M (PU3NYECKHUE CBOMCTBA. AMMHAYHAas BOJIa, HAIIATBIPHBINA CIIUPT, TUAPAT aMMHuaka. JloHOpHO-
aKIIETITOPHBIA MEXaHU3M 00pa30BaHUs CBSI3U B KATHOHE aMMOHUs1. BoccTanoBuTEeIbHBIE CBOMCTBA amMmuaka. Coau aMMOHHMS M KX
npuMeHeHue. KauecTBeHHas peakiys Ha KaTHOH aMMOHHUSL.

Oxcuibl a30Ta: Hecoaeo0pa3yrolre U KUCIOTHbIE. A30THCTas KUCJIOTa U HUTPUTHI. A30THAs! KUCTIOTA, €€ MOJIyYeHHE U CBOWCTBA.
Hurpats!.

docdop, crpoenune aroma u asmorponus. Dochuast. Dochun. Oxcun pocdopa(V) u pocdopnas (oprodochopHas) Kuciora.
docdatsl.

O6m1as xapakTepucTuka 1emMeHToB [VA-rpynmnel: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX BEIIECTB U COSTUHEHHUM B 3aBUCUMOCTH
OT MOJIOKEHUS DJIEMEHTOB B IEPUOJAMYECKON cucTeMe. YTiaepo 1. AJIOTPOIHbIe MOAU(MUKALIUN: anMa3, TpaduT. AMOp(hHBIN yIiIepo:
caka, aKTUBUPOBAHHBIN yroib. AncopOuus. XumMuiyeckue CBOMCTBa yriaepojia. Kokcoxumuyeckoe Npou3BOJICTBO U €r0 MPOIYKIIHS.
KapOunpr.



Oxcup yriepoaa(ll): ctpoenne mosiekyibl, mojtydeHue u cpoiictBa. Okcup yraepoaa(lV): ctpoenne MoaeKybl, MOTyYeHUE U
CBOMCTBA. YToJibHas KucioTa. CoJii yroJbHOM KUCIOTHI: KapOOHATHI U TUAPOKapOOHaThl. TexHuueckas u muieBas coja.

Opranuyeckast XuMusi. Y TJIEBOJOPO/IBI.

MeraH, 3TaH 1 NpoNaH Kak MnpejesbHble (HACBIIEHHBIE) YTIIEBOAOPOAbl. DTUJIECH U alleTHIIEH KaK HelpeIeabHble (HEHACHIIIICHHBIE)
yraeBoaopoibl. CTpyKTypHBIE (popMyIibl BelecTB. ['opeHue yrieBonopo1oB. Peakinu neruapupoBaHus NpeAesIbHbIX YTIIEBOIOPOIOB.

CrnupTel. DTHIIOBBIN COUPT, €ro MOJIyYeHUE, MPUMEHEeHHE U (pu3nosiornueckoe aeictrue. TpEXaToOMHBIN CIUPT TIIMLEPUH. YKCyCHAst
KHUCIIOTa KaK MPEeCTaBUTENb KAPOOHOBBIX KUCIIOT.

KpeMmHuii: ctpoeHue aroMa u HaxoxaeHue B npupoje. Cumunuabl U cuiiad. Ceoiicta kpemuus. Oxkcup kpemuusi(IV). Kpemuuenas
KUCJIOTA U €€ COJIM.

[TpousBoACTBO cTeka U ieMeHTa. [IpoIyKiiust CUITMKaTHON MTPOMBIIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, KepamuKa, dhapdop, dasHc.
Onrtuueckoe BOJIOKHO.

Hewmerannsl B mpupoje. @pakiimoHHas IeperoHKa XuAKoro Bo3ayxa Kak Croco0 MoJydeHHs KUCI0pOo/1a, a30Ta U aproHa.
[Toyuyenue docdopa, KpeMHuUs, XJI0pa, HOAA. DIEKTPOIU3 PACTBOPOB.

[Tony4yeHune cepHOM KUCTOTHI: CHIPbE, XUMU3M, TEXHOJIOTUYECKAsI CXeMa, METO/1 KUIISIIIIETO CJI0s, TPUHITUIIBI TEIJI000MEHa,
MPOTUBOTOKA U LUPKYJAUU. Oneym. [Ipon3BoacTBO aMmMuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs! CXEMA.

IIpakTnueckne padoThI

2. 3yuenue CBONCTB COJITHON KUCIIOTHI.

3. I3ydyeHue CBOWCTB CEPHOUM KHUCIOTHI.

4. ITonyyenne aMmmMuaka 1 U3y4eHUE €ro CBOMCTB.

5. [lonyyenue yriekucinoro rasa. KauecrBeHHast peakuus Ha KapOOHAT-HOHBI.

4. MeTaJyiibl 1 MX coeluHeHUus1 — 16 yacoB

[Tonoxenue MeTamIoB B IEPUOIUYECKON cucTeMe XuMuueckux anemeHToB J[. 1. MenaeneeBa, cTpoeHUE aTOMOB U KPUCTAJLJIOB
MeTasuioB. MeTayuinyeckasi CBs3b U METAJUIMYECKasi KpucTauinueckas pemeérka. @u3nyeckre CBOMCTBa METAIUIOB: JIEKTPO- U
TEIMJIONPOBOAHOCTD, OTPAXKaroIlas ClIoCOOHOCTh, TNTACTUYHOCTh. UEPHBIE U IIBETHBIE METAILIIBI.

Mertaiibl Kak BOCCTAHOBUTEINH. DIEKTPOXUMUYECKH psii HANpsbKeHUH. B3anMoielicTBue METAIJIOB ¢ HEMETAINIAMH, OKCUAaMH,
KUCJIOTaMU, COJIAMU. AJIFOMUHOTEPMHSL.

OO6mmas xapaktepucTika 31emMeHToB | A-rpymmbl. OKCUIBI ¥ THAPOKCUIBI MIETOYHBIX METAJIJIOB, UX TIOJy4YCeHHUE, CBOMCTBA,
NpuMeHeHue. BaxkHelme coyy meI0YHbIX METAJIJIOB, UX 3HAYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.



O6mias xapakrepuctuka 31emMeHToB || A-rpynmbl. OKCUABI U TUIPOKCUIBI IIEII0YHO3EMENIbHBIX METAJLIOB, UX MOJIyYEHHE, CBOMCTBA
U IpuMeHeHue. BaxkHeilre conu 1meaouYH03eMeNIbHbIX METAJIJIOB, UX 3HaYEHUE B IPUPOJC U KU3HU yenoBeka. KapOoHaTsl u
TUAPOKAPOOHATHI KaJIbIIHSI.

BpeMenHnas u noctostHHas >kECTKOCTh BOJibl. CITOCOOBI yCTpaHEHUsI BpeMEHHOM k€cTkocT. CocoObl yCTpaHEHHs TOCTOSIHHON
KECTKOCTH.

CoeanHeHus aTIOMUHUA B IPUPOJIe. XUMUYECKHUE CBOMCTBA amoMUHMsI. OCOOEHHOCTH OKCH/Ia U THAPOKCHIA ATIOMUHUS KaK
aMmdoTepHbIX coennHeHU. BaxkHeilme com anmoMuHus (XJI0pu/l, cyibdar).

Oco0OeHHOCTH CTpoeHus aToma xeinesa. XKenezo B npupoje. Baxknelimue pyasl xenes3a. [lomydenne uyryna u crtand. OKCuabl U
ruapokcusl xeneza(ll) u (I1). Conu xeneza(Il) u (I11I). ObHapykeHHEe KaTUOHOB KeJie3a B paCTBOPE. 3HAUCHHE COCTMHEHUH Kee3a.

Koppo3us razoBas (XuMuyeckasi) v 3J€KTPOXUMUYECKas. 3alluTa METAJJIOB OT KOppo3uu. Merauisl B ipupoje. [lonstue o
Metayuryprud. YépHas u usetHast Metayuryprus. [lupomeramiyprus, THAPOMETAILTYPrusl, JJIEKTpoOMeTautyprus. JJoMeHHbIi mpoliecc.
[TepepaboTka uyryHa B CTajlb. DJIEKTPOIU3 PACILJIABOB.

IIpakTnuyeckue padoTbl

6. dKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

7. Pemenune skciepuMEHTAIbHBIX 33714 10 Teme «MeTamib.

5. XuMus u oKpy:kaoumias cpeaa - 2 yaca

Crpoenue 3eMiu: s1po, MaHTHs, 3eMHasl Kopa, Tutochepa, ruapocdepa, armochepa. XuMudeckuit coctaB 3emiu. ['opHbie MOPOIBI.
Musepaibl. Pyasl. Ocanounblie TopHble TOpobl. [losie3HbIE HCKOMTaeMBbIE.

WcTOYHMKN XMMUYECKOTO 3arpsi3HEHUs OKpYXkatouieil cpebl. [ 1obabHble 9KOJI0rHuecKre MpooIeMbl UeJIOBEUECTBA: HApyILIEHNE
OMOreOXMMHUYECKUX KPYTOBOPOTOB XUMUYECKUX IEMEHTOB, MOTEIIEHNE KIMMAaTa, KUCIOTHBIE JOKIU U ap. O30HOBBIE ABIPHI.
MexyHapoaHOE COTPYAHUUECTBO B 00JIACTH OXpaHbl OKPY’KAIOLIEH Cpelibl OT XUMHUUECKOT0 3arps3HeHUs. «3eIEHast XUMUS.

6.000011eHUe 3HAHMI 10 XUMMH 32 KYPC 0CHOBHO# IKO0JIbL. [ToaroroBka k OCHOBHOMY rocyaapcrseHHOMY 3k3ameny (OI9)
- 7 yacoB

CrtpoeHue aToMa B COOTBETCTBUU C MOJOKEHUEM XUMHUYECKOIO 3JIEMEHTA B IEpHUOANYECKO cucTeMe. CTpOECHHE BEILIECTBA:
XUMHUYECKas CBS3b M KpUCTAUINYEeCcKasi pemeTKa. 3aBUCUMOCTh CBOMCTB 00Opa30BaHHbBIX 3JIEMEHTAMU MPOCTHIX BEIIECTB (METAILIOB,
HEMETAJIJIOB, 0JIArOPOJIHBIX T'a30B) OT MOJIOKEHUS FJIEMEHTOB B MIEPUOIUYECKON cucTeMe. THUIoNorust HeOpraHMYEeCKUX BEIIECTB,
pazziesieHue UX Ha Kiacchl ¥ rpynmsl. [IpencraBurenu.

[Ipyu3HaKky U yciI0BUsA NPOTEKAHNUS XUMUUYECKUX pPEaKLUi. THUIIOIOT U XUMUYECKUX PEAKLIMHU 110 Pa3InYHbIM IpU3HAaKaM. Peakunu
MOHHOTo 0OMeHa. OKUCTUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.



XHWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKT€PHbIE XUMUYECKHE CBOKCTBA COJIE00Pa3yOIIUX OKCHIOB, THIPOKCHUIOB
(0cHOBaHMI, KUCTIOPOJICOAEPKALIUX KUCIOT U aM(pOTEPHBIX TUAPOKCUIIOB), COJIEH.

KanennapHo-remaTuyeckoe nJiaHMpPOBaHUE
ITo xumuu 9 kiaacc (68 yacon)

Ne Tema u TUII ypoka Koimnuecrs
n/n 0 4acoB
O0600menne 3HaHNM N0 Kypcey 8 kiacca. XUMHYeCKHE PEaKIUM - S 4acoB
1. Krnaccudukanys XuMU4ecKUX COeIMHEHU. 1
2-3. Krnaccudukanys XuMUYECKUX PeaKuu. 2
4-5. CxopocTh XUMUYECKHX peakiui. Karaims. 2
XHWMHUYECKHE pEeaKnU B pacTBopax - 10 gyacos 1
6. DNEKTPOIUTUYECKAS TUCCOIUAITHS. 1
7. OCHOBHBI€ MOJIOKEHUSI TEOPUU ANEKTPOJIUTHIYECKON JUCCOIUALINH.
8—9. XUMHUYECKHUE CBOMCTBA KUCIIOT KaK 3JICKTPOJIUTOB. 2
10. XUMUYECKHE CBONCTBA OCHOBAaHUM KaK AJIEKTPOJIUTOB. 1
11. XHUMHAYECKHE CBOMCTBA COJICH KAK AJIEKTPOJIUTOB. 1
12. T'uaposms Comeii. 1
13. [Ipaktuueckas padota Ne 1. Pemenne skciepuMeHTaNbHBIX 33/1a4 TI0 TeMe «DJIEKTPOIUTHYECKAs 1
JCCOLIAALIHS.
14, O06o001IeHNE U CUCTEMAaTH3alMs 3HAHUHN 110 TeMe « XMMHUYECKHE PEaKIIUU B PACTBOPAX».
15. Kontponbnas pabota Ne 1 o Teme «XHUMHUECKUE PEAKITUU B PACTBOPAX)). 1
Hemeranibl U MX COeIMHEHHA - 25 YacoB 1
16. OO611ast XxapaKTepUCTUKAa HEMETAJIOB. 1
17, O6m1as xapakrepuctuka 31emMeHToB VIIA-rpynibl — rajoreHos. 1
18. CoenquHeHUs rajoreHos. 1
19. [Tpaktuueckas pabora No 2. «3ydeHue CBONCTB COJITHON KUCIOTHDY. 1
20, Xanbkorensl. Cepa. 1




21. CepoB010pOJI U CYIb(UIBL. 1
22. Kucnopoansie coenMHEHUs CEpHI. 1
23. [Tpaktuueckas padora Ne 3. «3ydeHue CBOMCTB CEPHON KUCIOTHI». 1
24, OO611as XapakTepUCTUKa XUMHUYECKHX 3JIeMeHTOB VA-rpynnbl. A30T. 1
25. Ammuak. Conu aMMOHUS. 1
26. ITpaktrueckas padora Ne 4. «IlosyueHne aMmmMuaka U U3y4eHUE €ro CBOMCTBY. 1
27—28. | KucnopoaHbie COeIMHEHHS a30Ta. 2
29. ®docdop u ero cCoeIMHEHHUS. 1
30. O6m1as xapakrepuctuka snemeHToB |V A- rpynmel. Yriaepos. 1
31. Kucnopoansie coequaenus yriepoaa. 1
32. [Ipaktruueckas padota Ne 5. «Ilomydyenue yrinekucnoro ra3a. KauectBeHHast peakiiys Ha KapOOHAT-HOHBDY. 1
33. YTIIeBOIOPOIBI. 1
34. Kucnopoaconepxariyie opraHudecKkre COeIUHEHUSI. 1
35. Kpemuuii u ero coeluHeHUsI. 1
36. CunMkaTHasi HPOMBIIIIIEHHOCTb. 1
37. ITonyyeHne HEMETaIJIOB. 1
38. ITonydeHne BaKHENIINX XUMUYECKUX COETMHEHUN HEMETAJLIOB. 1
39. O0600menue 1o teme «Hemerayisl 1 UX COSTUHEHUS. 1
40. KontposbHas pabota Ne 2 o teme «HemeTayibl ¥ UX COETUHEHUSD) 1
MetaJyiibl M MX coelMHeHMs - 16 yacoB 1

41. OO6mr1ast XapaKTepUCTUKA METAIJIOB. 1
42. XHUMHUYECKHE CBOMCTBA METAJIIOB. 1
43—44. | O6uias xapakTepucTuka 3aeMeHToB | A-rpynisbl. 2
45—46. | O6mas xapakrepuctuka ||A-rpynmsi. 2
47, JKEcTKOCTh BOJIBI M CLIOCOOKI €€ yCTpaHEHUS. 1
48. [Tpaktruueckas padora Ne 6. « KEcTKOCTh BOJBI U CITOCOOBI €€ YCTpaHEHUS. 1
49, AJIOMUHUN U €70 COCTMHEHUSL. 1
50—51. | XKene3o u ero coequHEeHHsI. 1
52. ITpakTuyeckas padora No 7. 2




Pemenune OKCIICPUMCHTAJIBHBIX 3a1d44 110 TCMC «MeTaib.

53. Koppo3ust MmeTamioB u ciocoObl 3alIUTHI OT HEE. 1
54—>55. | Meramisl B ipupoje. [ToHsTHe 0 MeTaIypruu. 2
56. O06001IeHNe 3HaHUl 110 TeMe «MeTasuTbD. 1
of. KonTponbnas pabot Ne 3 o teme «MeTtauibi». 1
XHUMHS M OKpy>Karonasi cpena - 2 yaca 1
58. XUMHAYECKHUIN COCTAB IJIAHEThI 3€MJISI. 1
99. OxpaHa OKpY>KarlIe cpejibl OT XUMHUECKOTO 3arps3HEHUSL. 1
O06001eHne 3HAHMI 10 XMMHUHM 32 KYPC OCHOBHOM 1IK0JIbI. [10AroTo0BKa K 0CHOBHOMY IOCYy/IapCTBEHHOMY 1
yk3ameny (OI'J) - 7 yacoB
60. BemecTna. 1
61. XVMMHYECKHE PEAKIIHH. 1
62—63. | OcHoBBI HeOpraHuyeckoi xummun. KauecTBeHHBIE peakiui Ha HOHBI 1 HEKOTOPBIE Ta3000pa3HbIe BEIIECTRA. 2
64. IToBTOpenue u 06o6meHue o Teme. [loaroToBka K KOHTPOILHOM paboTe
65. KontposnbHas pa6ota Ne 4 (uToroas 1o Kypcy OCHOBHOM IIKOJIBI). 1
66. AHam3 KOHTPOJIbHOM paboThl. [lonBeneHne HTOTOB roja 1
67-68. IloBTOpEHME 2




