


Pabouas mporpamma Mo XMMHH MOCTPOEHA HAa OCHOBE ()YHIAMEHTAJIBLHOTO SApa COAEpPKAHUS
OCHOBHOro o0miero oOpa3oBaHMs, TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOH
00pa30BaTeIbHON TPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs, TPeOOBAHUM K CTPYKTYype
OCHOBHOH 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUs, MPOMHCAHHBIX B
denepalbHOM roCy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAApTE OCHOBHOT'O 00IIero oopa3oBaHus,
a Taxxe KoHnenuu 1yXoBHO-HPABCTBEHHOT O Pa3BUTHI U BOCIIMTAHUS rpaxkaaHuHa Poccnn.

[IperionaBanme ydeOHOro Kypca «XUMHU» B OCHOBHOHM IIKOJE OCYIIECTBISIETCS B
COOTBETCTBHHM C OCHOBHBIMH HOPMATHBHBIMH JOKYMEHTAMH U MHCTPYKTUBHO METOJUYECKUMHU
MaTepuaIaMu:

v' 3akon Poccuiickoit ®demepanun «O0 o6GpazoBanuu B Poccuiickoit ®enepanum» OT
29.12.2012r. Ne273-03;

v DenepalbHbI TOCYIAPCTBEHHBIN 0Opa30BaTENbHBIN CTAHIAPT OCHOBHOTO 00MIero obpa-
30BaHMs, YTBEPXKICHHBIN MpukazoM MuHoOpHayku Poccum ot 17.12.2010 Ne 1897 «O06
YIBEp)KIIEHUM W  BBEIEHMUM B  JeicTBHE  (elepanbHOro  T'OCyAapCTBEHHOIO
00pa30BaTEeNbHOTO CTAaHJApPTa OCHOBHOTO 00mero oOpa3oBanus» (B pen. MpuKasza
Muno6puayku Poccun ot 29.12.2014 Ne1644)

v' Xumus. PaGoune nporpammsl. I[IpeaMernas nunaus yuebuukoB O. C. IaOpuensna, U. T.
OctpoymoBa, C. A. CnankoBa. 8—9  kiaccel: ydeOHOoe mocobue  ist
obmeobpazoBarenbubix opranuzanuii / O. C. T'abpuensn, C. A. CmagkoB — M.:

IIpoceemenne, 2019.

Hean kypca:

i Dopmuposanue y yaauxcs NEeIOCTHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUpA.

. Pa3zeumue T1O3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH ydwalluXcsi B INPOLECCe HM3Y4YEHHUs XUMHUYECKOW Hayku U €€ BKjIaga B
COBPEMEHHBIH HAyyHO - TEXHHYECKHH mporpecc; (OpMUPOBAHME BAXKHEHIIMX JIOTMYECKUX
ornepauuii MBIIUICHUS (aHAU3, CUHTE3, 0000IIeHWEe, KOHKPETH3allus, CpPaBHEHHE U JIp.) B
MPOLIECCE MO3HAHUS CUCTEMbl BAKHEHIIMX IMOHATHI, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH,
CBOWCTBAX M MPUMEHEHUH XMMHUYECKHUX BELIECTB.

. Bocnumanue yOoexxnEHHOCTH B TOM, YTO NPUMEHEHHE IOJYyYEHHBIX 3HAHUN U
YMEHUH 10 XUMHUU SBJISAETCA OOBEKTHBHOW HEOOXOIMMOCTbIO JuIsi Oe3omacHoi padoThl C
BEIIECTBAMU U MaTepualaMy B ObITY U Ha IPOU3BO/ICTBE.

. Ilpoekmupoeanue u peanuzayusa BBHITYCKHUKAMU OCHOBHOW ILIKOJIBI JIMYHOM
o0pa3oBaTeIbHOW TpaeKTOpuHU: BbIOOp mpodmias oO0ydyeHuss B cTapiield I[IKOJe WU
po(hecCHOHaTBHOT0 00Pa30BATEIBHOTO YUPEIKICHHS.

. Osnadenue  KnwouyeeviMu  KOMHemeHyuamu:.  y9eOHO-TIO3HABATEIbHBIMH,
WH(OPMAIMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHBHBIMHU.



Jlns moCTHKEHHsl STHX Iieliell B Kypce XMMHUHM Ha CTYINEHH OCHOBHOrO o0miero oOpa3zoBaHUS
pEeLIATCs CAEAYIOIME 3aa4YH:
v' (hOpPMHUPYIOTCS 3HaHHMS OCHOB XHMHYECKOM HAyKd — OCHOBHBIX (DaKTOB, IOHSTHIA,
XUMHYECKUX 3aKOHOB U TEOPHUH, BBIPAXKEHHBIX [IOCPEACTBOM XMMHUYECKOTO SI3bIKA;
v pasBuMBarOTCsA yMeHHs HaOmoaaTh 1 OOBICHIIOT XMMUUYECKUE SIBJIEHHS, IPOMCXOIAIINE B
MIPUPO/JIE, TAOOPATOPHBIX YCIOBHUAX, B OBITY U HAa MIPOU3BOJCTBE;
v\ IpHOOpETAroTCs CIENHAIbHBIE YMEHHS W HaBBIKM 1O 0€30MacHOMY OOpalieHHio ¢
XUMHYECKUMH BEUIECTBAMH, MaTEpUaJIaMi U IIPOLECCaMU;
V' (opMHupyeTCs T'yMaHMCTHYECKOE OTHOINEHHWE K XHMHMH KaK I[POM3BOJMTENLHOM CHJe
00111eCTBa, C MOMOIIBIO KOTOPOH pelIatoTes riaodaibHbIE MPOOJIeMBbl YeTI0BEYECTBA;
v’ OCYLIECTBJISIETCA HHTErPALUs XUMHUYECKON KAPTUHBI MUPA B €IUHYIO HAYYHYIO KAPTHHY.

MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE

@denepanbHbli  TOCYAApCTBEHHBIH  O0pa3OBaTENbHBIA  CTAaHAAPT MpPEayCMaTpPHUBAET
U3yuyeHHEe Kypca XMMUU B OCHOBHOM WIKOJIE€ KaK COCTaBHOMW YacTU MpPEeAMETHON o0iacTu
«EcTecTBeHHOHAYYHBIE TPEAMETHI.

Kypc xumun B 8—9 knaccax paccuutan Ha 2 yaca B Henenro B oObeMe 140 yueOHBIX
yacoB. M3yueHue 3TOro Kypca J1aeT BO3MOKHOCTb BBIITYCKHHKY OCHOBHOHM IIKOJbI YCIEUIHO
cnate OI'D 1o XMMUU Kak mpeaMeTa mo BEIOopy.

[Ipennaraemplii Kypc, XOTS M HOCUT OOIIEKYJBTYPHBIH XapaKTep M HE CTaBUT 3ajJady
po(hecCHOHaNbHON MOATOTOBKMA O0YYaIOUIMXCs, TEM HE MEHEe, M03BOJISIET UM ONPENCIUTHCS C
BBIOOpOM TpoduIIst 00ydeHHs B cTapliel MKoJe.

I[lnanupyembie pe3yabTaTbl 0CBOEHHUS Y4eOHOI0 MpeaMeTa

ITo 3aBCPUICHUIO KYpCa XMMHU HA 9TAHC OCHOBHOI'O 06IIICFO 06p330BaHI/I$I BBIITY CKHUKH
OCHOBHOM IIKOJIBI JOJDKHBI OBJIAACTh CICAYIONIUMU PE3YJIbTaTaAMMU:

|. Jluunocmmuvie pezynomamot:
1) ocosnanue coeit >THUYECKON NPUHAIEKHOCTH, 3HAHIE HCTOPMH XUMHH U BKJIaa
POCCHMCKON XMMHUYECKON HAYKH B MUPOBYIO XUMHIO;
2) gopmuposanue OTBETCTBEHHOTO OTHOIIEHHS K TO3HAHMIO XUMHH; TOTOBHOCTHU
CIOCOOHOCTH 00YYarOIMIMXCS K CAMOPA3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE M3y4EHHBIX
(bakKToB, 3aKOHOB U TEOPUI XUMHH; OCO3HAHHOI'0 BEIOOPA U IOCTPOCHUE MHAUBHUAYAILHON
00pa3oBaTenbHON TPACKTOPHH;
3)  opmuposanue 1eNOCTHOM eCTECTBEHHO-HAYYHOM KAPTUHBI MUPA, HEOTHEMJIEMOM 4aCThIO
KOTOPOM SIBJISIETCA XMMUYECKasi KApTUHA MUPA;
4) osnadenue coOBpeMEHHBIM A3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAYKH U
0OIIECTBEHHOMN MPAKTUKH, B TOM YHCIIE U XUMUYECKUM;
5) ocsoenue conuanbHBIX HOPM, MPABUJI MOBEIEHUS, posieil 1 HOPM COIMATBHOM KU3HHU B
COIIMYMeE, IPUPOJIC U YACTHOM KU3HU HA OCHOBE SKOJIOTHUECKON KyIbTyphl H O€30MacHOro
oOpaleHus ¢ BEIIeCTBaMU U MaTepHuallaMu;



6)  popmuposanue KOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMH U
B3pPOCJIBIMHU B IIpoliecce 00pa3oBaTeabHON, 00LIECTBEHHO M0JIE3HOM, yueOHO-
HCCJIEIOBATENIHCKOM, TBOPUECKON U APYTUX BUJOB JI€SITEIIbHOCTH, CB3aHHBIX C XUMHUECH.

Il. Memanpeomemnuvie pesynomamet:
1) onpedenenue neneii cobCTBEHHOrO 00yUEHHS, TOCTAHOBKA U (hOPMYITMPOBAHKE ISl ceOs
HOBBIX 3a/1a4;
2) nnanuposanue TyTeit TOCTHKEHHS KENTAEMOT0 Pe3y/bTaTa 00ydeH s XUMHH KaK
TEOPETUUECKOI'0, TAK U IKCIIEPUMEHTAJIBHOI'O XapaKTepa;
3) coommuecenue cBOMX NeiCTBUIA ¢ IIIAHUPYEMBIMHU PE3YJIbTATAMH, OCYlUeCmEeHie KOHTPOJIS
CBOEH JESATENIbHOCTU B IIPOLIECCE TOCTUKEHUS Pe3yibTaTa, onpeodeeHie Cioco0oB AeiCTBUM
IIPY BBIIOJTHEHNH JIAOOPATOPHBIX U MPAKTHUECKUX Pa0OT B COOTBETCTBUH C TPaBUIIAMHU TEXHUKH
0e30I1acHOCTH;
4) onpedenenue NCTOUHUKOB XUMMYECKON MH(OPMAIMK, TIOJIyYEHHE U aHAJIU3 €&, CO3aHue
MH(OPMALIMOHHOTIO NMPOJIYKTa U €ro Mpe3eHTallus;
5) ucnonvzosanue 0CHOBHBIX UHTEJIEKTYAIbHBIX ONEPALMii: aHAIN3a U CHHTE3a, CPABHEHHUS U
CHCTEMaTU3allui, 0000LICHUS U KOHKPETU3alUH, 8bla61eHIe IPUIMHHO-CIIEICTBEHHBIX CBSI3El U
nocmpoenue JOTHYECKOro pacCy ACHUs U YMO3aKJII0U€eHUs (MHIYKTUBHOI 0, IEIYKTUBHOI'O U 110
aHAJIOTMK) Ha MaTepralie €CTECTBEHHO-HAYUYHOI'O COJEPKaHUS;
6) ymenue co3naioT, HpUMEHATH U IPEOOPA3OBLIBATH 3HAKH M CUMBOJIBI, MOJEIH M CXEMBI JIJI
peleHus: yueOHbIX U O3HABATENbHbIX 33/1a4;
7) ¢opmupoeanue u pazéumue 3K0I0rUHYECKOr0 MBIIICHUS, YMEHHE IPUMEHSTH €ro B
MO3HABATENIbHOM, KOMMYHUKAaTUBHOM, COLIMAIbHON MpPaKTUKE U MpodeccuoHaNbHOM
OpHEHTAaLUU;

8) eenepuposanue vneit u onpenenenue cpencTs, HEOOXOAUMBIX JJIs UX PeaTU3alUM.

H1. IIpeomemnvie pesynomamer:

BbpInyCKHMK HAyYHTCH:

®  XapaKTepU30BaTb OCHOBHBIE METO/Ibl IO3HAHUS: HAOIIOAEHUE, U3MEPEHUE, IKCIIEPUMEHT;

® ONKCHIBATh CBOWCTBA TBEPIBIX, )KUJKHUX, Fa3000pa3HbIX BEIIECTB, BbIIEISA UX
CYLLECTBEHHBIE IIPU3HAKH;

® pacCKpbIBAThb CMBICI OCHOBHBIX XUMUYECKUX MTOHATUN «aTOM», «MOJIEKYJIa,

«XUMHUYECKHUM DIIEMEHTY, «IIPOCTOE BEILECTBOY, «CI0KHOE BEILECTBOY,

«BAJICHTHOCTBY», «XMMUYECKasl peaKkLMs», UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUH;

® pacKpbIBaThb CMBIC] 3aKOHOB COXPaHEHUs MaCChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPHUH;

e pa3nuyaTh XUMUYECKUE U (PU3NUECKUE SIBJICHUS;

® Ha3bIBaTh XUMHYECKHUE DJIEMEHTHI;

e OIpeaeNaTh COCTAaB BELIECTB MO UX (hopMyIaMm;

® OIpEAeNATh BAJICHTHOCTh aTOMa JIEMEHTA B COCAMHEHUSX;

® OIpEAeNATh TUIl XUMUYECKUX PEaKLNH;

® Ha3bIBAaTh MPU3HAKH U YCJIOBHUA IPOTCKAHHUA XUMHWYCCKUX peaKHHﬁ;



BBISIBJIATH IPU3HAKU, CBUIETENbCTBYIOIUE O IPOTEKAHUU XUMUYECKONW PEaKuu IpU
BBINOJIHEHUU XUMUYECKOT' O OIIbITA;

COCTaBJIATH (hOPMYJIbI OMHAPHBIX COCTUHECHUI;

COCTaBJISITh YPaBHEHMSI XUMHUYECKUX PEAKIINIA;

coburo1aTh IpaBuiia 0e30macHol paboThl MPU MPOBEEHUH OIBITOB;

MOJIb30BaThCs 1a00paTOPHBIM 000PYAOBAHUEM U MOCYI0M;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIUUCIISITH MACCOBYIO JIOJIIO XUMHYECKOT' 0 3JIeMEHTa Mo GopMyJie COeANHEHUS;
BBIYHCIATH KOJMYECTBO, 00bEM MIIM MAcCy BEIECTBa 10 KOJIUYECTBY, 00bEMY, Macce
peareHTOB UJIH MPOIYKTOB PeaKkinu;

XapaKkTepu30BaTh PU3NUECKHE U XMMUUYECKHE CBOICTBA MPOCTHIX BELIECTB: KUCIOPOIa U
BOZIOPO/A;

10JIy4aTh, COOUPATh KUCIOPOA U BOAOPO/;

pacrio3HaBaTh ONBITHBIM NYTEM ra3000pa3Hble BELIECTBA: KMCIOPO, BOLOPO/;
pacKpbIBaTh CMbICI 3aKOHa ABOrazipo;

PaCKpBIBATh CMBICII IIOHATUH «TEIIOBON 3P HEKT peakiumny», «MOJIAPHBII 00beM»;
XapakTepu3oBaTh PU3NUECKHE U XMMUUYECKUE CBOICTBA BOJIbI;

pacKpbIBaTh CMBICI TOHATHS «PACTBOPY;

BBIUNCIIATE MAaCCOBYIO JIOJI0 PACTBOPEHHOIO BELIECTBA B PACTBOPE;

MPUTOTOBJISITH PACTBOPHI C ONPEIETIEHHON MacCOBOM JIOJIEH paCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COEIMHEHUS U3YyUEHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB;
XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB: OKCHJIOB, KUCIOT, OCHOBAHMM, COJIEH;

OIpENENATh IPUHAAIEKHOCTh BELIECTB K ONPEAEICHHOMY KJIACCy COEUHEHNUI;
COCTaBIIATh (HDOPMYJIBI HEOPraHUYECKUX COCAMHEHUI N3ydEHHBIX KJIACCOB;

MPOBOJUTE OIBITHI, MOATBEPXKIAIONINE XUMUYECKHE CBOMCTBA N3yUEHHBIX KJIACCOB
HEOPraHUYECKUX BEIECTB;

pacro3HaBaTh OMBITHBIM IYTEM PACTBOPHI KMCJIOT U HIeN0Yel 0 U3BMEHEHU IO OKPACKU
UHIUKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY KJIaCCAMU HEOPTraHUYECKUX COEUHEHUI;
packpbiBaTh cMbIich [lepuoanueckoro 3akona 1. 1. Menaeneesa;

00BACHATh (PU3HYECKHI CMBICT ATOMHOI0 (IIOPAKOBOI0) HOMEpa XUMHYECKOr0
3JIEMEHTA, HOMEPOB I'PYIIIBI U NIeproja B nepuoanyeckoit cucreme JI. 1. Menneneesa;
00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOECHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
Ipezenax MaJlblX IEPUOI0B U IJIaBHBIX MOATIPYIIIL;

XapaKTepHu30BaTh XMMMYECKHE 3JIEMEHTHI (OT BOJOPOAA /10 KaJlbliKs) HA OCHOBE UX
M0JI0’KeHUs B epuoanyeckoit cucreme . 1. MenaeneeBa u ocoGeHHOCTEN CTPOSHUS UX
aTOMOB;

COCTaBJISITh CXEMBI CTPOEHUS ATOMOB NEPBbIX 20 2JIEMEHTOB N1EPUOANYECKOM cucTemsl /1.
H. Menpaeneena;

pacKpbIBaTh CMBICI MOHATHH: «XUMHUUYECKasl CBS3b», «IJIEKTPOOTPULIATEIBHOCTHY;
XapaKTepHU30BaTh 3aBUCUMOCTb (PU3MUYECKUX CBOMCTB BEIECTB OT THUIIAa KPUCTAIIIIMYECKOMN
pELETKY;



® ONpeAeNATh BUJ XUMUYECKON CBSA3M B HEOPraHUYECKUX COCAVHEHMSIX;
e u300paxaTb CXeMbl CTPOCHUS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BHJIaMU

XUMHYECKUX CBA3CH;

®  pPacCKpbIBAaTh CMBICI IOHATHHA «MOH», «KATUOH», «AHHOHY, «AJIEKTPOJIUTHI»,

«HEDJIEKTPOJIUTBD), «IIEKTPOIUTHIECKAS AUCCOLMALUAY, KOKUCIUTENDY, «CTEIEHb

OKHCJICHUS», «BOCCTAHOBUTENBY, «OKHCICHHUE, «BOCCTAHOBIICHUEY;

® OIpEACNATh CTENEHb OKMCIEHHS aTOMA JIEMEHTA B COCINHEHNH;

® PacCKpbIBaTh CMBICI TEOPUH DJIEKTPOIUTHUECKON JUCCOLMALUY;

® COCTaBJIITh yPAaBHEHUS NIEKTPOJIUTHYECKON NMCCOLUALMM KUCIIOT, IIEI0Y€H, COIEH;

® O00BSACHATH CYITHOCTh MPOIIECCa DIEKTPOIUTUYECKON TUCCOLUALUU U peaKluii HOHHOTO
oboMeHa;

® COCTaBIISITh TOJHBIC M COKpAIIEHHbIC HOHHBIE YpaBHEHUS peakIuii oOMeHa;

® ONpeAenarb BO3MOKHOCTb IPOTEKAHUSI peaKluii HOHHOI O OOMEHa;

® [IPUBOJUTH PEAKLUU, NOATBEPKAAIOIINE KAYECTBCHHBINA COCTAB PAa3JIMYHbIX BEIIECTB;

® ONpEAENATh OKUCINUTEIb U BOCCTAHOBUTEID;

® COCTaBJIITh YpPaBHEHMS OKHUCIUTEIBHO -BOCCTAHOBUTEJIBHBIX PEAKIINA;

e Ha3bIBaTh (PaKTOPBI, BIUSAIOLINE HA CKOPOCTh XUMUYECKON PEAKIINH;

e iaccU(UUUPOBATh XUMUYECKHE PEAKLIUU MO Pa3IMUHbIM IIPU3HAKAM;

® XapaKTepU30BaTh B3aWMOCBS3b MEXAY COCTAaBOM, CTPOCHUEM U CBOMCTBAMU
HEMETAJJIOB;

® [IPOBOJUTH OMNBITHI IO MOJYYEHUIO, COOMPAHUIO U U3YYCHHUIO XMMUYECKUX CBOMCTB
ra3o00pa3HbIX BEIIECTB: YIJIEKUCIIOr0 ra3a, aMMHaKa;

® pacro3HaBaTh ONMBITHBIM MYTEM ra3000pa3HbIE BEIIECTBA: YTIEKUCIIBIN Ia3 U aMMHAK;

®  XapaKTEepU30BATh B3aNMOCBS3b MEXKY COCTABOM, CTPOCHUEM U CBOWCTBAMH METAJLIOB;

e Ha3bpIBaTh OPraHMYECKHE BEUIECTBA 110 UX (OpMyJie: METaH, 3TaH, 3THJIEH, METaHOJI,
9TaHOJI, NIMLEPUH, YKCYCHasl KUCI0Ta, aMUHOYKCYCHAsl KHCIJIOTA, CTEAPUHOBAs KUCIIOTA,

OJIEMHOBAs KHMCJIOTA, IIF0K034;

® OLEHUBATH BIMSIHUE XUMUYECKOr0 3arPS3HEHUS OKPYKAIOILIEH Cpelibl Ha OpraHu3M
YEJI0BEKa;

® TI'PaMOTHO OOpAIIATHCs C BEIIECTBAMU B [1OBCEIHEBHOM JKU3HU;

®  ONpeAeNATh BO3MOXKHOCTb IPOTEKAHMSI peaKLIUi HEKOTOPBIX IPEACTaBUTENCH

OpPraHMYECKUX BELIECTB C KUCIOPOAOM, BOAOPOIOM, METANIAMU, OCHOBaHUSIMH,

rajoreHamu.

BbINyCKHHUK MOJYYHT BO3MOKHOCTh HAYYHThCSH:

* gblOBULAMb U NPOBEPAMb IKCNEPUMEHMATILHO 2UNOME3bl O XUMUYECKUX CE0UCMBAX
eeujecmes Ha OCHO8e UX COCMAsa U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe
peaxyuu, o xapakmepe u npooOyKmax paziuyHulX XUMUYECKUX peaKyui,

* Xapakmepuzoeamsv 6euecmea no cocmasy, CmpoeHulo U C60UCMEaM,
YCMAanasnueaom NpUYUHHO-CIeOCMBEHHbIE CEA3U MENCOY OAHHbIMU XAPAKMEPUCTIUKAMU
sewecmea;

* cocmasnAmsb MOJEKYAAPHbIE U NOIHbIE UOHHbIE YPAGHEHUSA NO COKPAUYEHHBIM UOHHBIM
YPA6HEeHUAM,

* NPOCHO3UPOBAMbL CNOCOOHOCMb 8eWECmBa NPOSBIAMb OKUCIUMENbHbLE UTU



80CCMAHOBUMENbHbIE CEOUCNEA C YUemOM CMmeneHell OKUCIeHUs. JIeMEeHMO08, 8X00AUUX 8 €20
cocmas;

* cocmasnsims ypasHeHUs peakyutl, CoOOmeemcmsyuWux nocie008ameibHoCmu
npespaujeHull HeOP2aHUYeCKUX 8eecms PA3IUiHbIX KIACCo8,

*  8b108UCAMb U NPOBEPAMb IKCNEPUMEHMATLHO SUNOME3bl O Pe3VIbmamax
8030elicmaUsl pa3IUyHbIX PAKMOPO8 HA U3MEHEeHUE CKOPOCU XUMUYECKOU PeaKyuu;

*  UCNOB308aMb NPUOOPEMEHHBIE 3HANHUSL OIS IKOIO2UYECKU SPAMOMHO20 NOBEOCHUS 8
OKpyHcaroueli cpeoe;

* UCnobL308aMb NPUOOPEMEHHBIE KNI0YE8ble KOMNEeMeHYUY NPU GbINOJIHEHUU NPOEKMO8
U Y4eOHO-UCCIe008aMeNbCKUX 3a0a NO U3VHUEHUIO C8OUCME, CNOCOD08 NOTYYEeHU U
PACnO3HABAHUS BEUeCmE;

* 00bEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCBAX U XUMUUECKUX NPOYEccax,

*  KpumuuecKku OmHOCUMbCA K NCeBOOHAYYHOU UHGOopMayuu, Hedobpoco8ecmuoll
peKiame 8 cpeocmeax Maccosol unpopmayuu;

* 0CO3HABAMb 3HAYEHUE MEeOPEMUYECKUX SHAHUL NO XUMUU OJid NPAKMUYECKOU
0esimenbHOCMU YeNlo8eKd;

* co3z0arom mooenu u cxembvl OJisl peulenus Y4eOHbIX U NO3HABAMENbHBIX 3A0aY,
NOHUMAMb He0OX0OUMOCMb COONIO0EHUS NPEeONUCAHUL, NPeONdAcAeMblX 8 UHCIMPYKYUSX HO
UCNONBL30BAHUIO IeKAPCME, CPeOcme ObIMOo8O XUMUU U Op



Coaep:xanue nporpaMmsbl
Xumua 8 kiaacce
(68 yacos, 2 yaca B He/IeI0)

HavajabpHble MOHATHA U 3aKOHBI XUMHH

Tena u BemectBa. CBolicTBa BellecTB. DTaJOHHBIE (pU3MYECKHE CBOMCTBA BemlecTB. MaTepuassl M1 MaTepHasioBeieHre. Poib XuMuu B
KU3HU COBpeMeHHOro obuecTBa. OTHOIIEHUE 00I1eCTBAa K XMMHUU: XeMo(uus U XxeMopoous.

Mertoas! uzyuenus xumun. Habmonenue. OxcnepumenT. MonenupoBanue. Mozenn maTepuainbHble U 3HAKOBBIE WM CUMBOJIBHBIE.

I'a3bl. XKungkoctu. TBEpasie BemiecTBa. B3auMHbIe mepexonbl MEXAY arperaTHbIMM COCTOSIHUSIMM BEILLIECTBA: BO3TOHKa (CyOiaumanus) u
JecyosmMalus, KOHJIeH calus U UCapeHne, KpUCTaJUIU3alysl U IIJIaBJIeHUE.

®dusnueckue spieHus. YucTele BemecTBa U cMecd. I'oMoreHHsle U rereporeHHsle cMecu. CMmecu razoo0pasHble, XKUJIKHE U TBEPIBIE.
CriocoObl  pa3zienieHHsl CMeceil: MeperoHka, WM AUCTUIULILMS, OTCTauBaHHE, (UIbTPOBAHUE, KPUCTAJUIM3ALUS WIM BbIIapUBaHUE.
Xpomarorpadus. [Ipumenenne 3Tux cnocodoB B 1a00paTOPHOM MpaKTUKE, HA IPOU3BOICTBE U B OBITY.

XUMHUYECKHE DJIEMEHThl. ATOMBI U MOJEKyJbl. [IpocTbie W cioXHbIE BellecTBa. AJUIOTponus Ha mnpuMmepe kuciopoaa. OCHOBHbIE
MIOJIOXKEHUSI aTOMHO - MOJIEKYJIIpHOT O yueHus. MoHbl. BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUS.

3Haku (CHUMBOJIBI) XUMHYECKHX 3JIeMeHTOB. MHQopmaius, KOTOpyH HECyT 3HAaKM XHMUYECKHUX JJIEMEHTOB. ODTHUMOJIOTHS Ha3BaHUU
HEKOTOPBIX XHMHYECKUX »dyieMeHToB. Ilepmonnueckas Tabimna xumuueckux osneMmeHToB J[. M. MengeneeBa: KOpPOTKONEPHOIHBIA U
JUIMHHOTIEPUO/IHBIN BapraHThI. [lepuonb! u rpynmnsl. [ maBHas u moOo4Hast MOATrpyMIsl, Wi A-u b-rpynnsl. OTHOCHTENNbHAs aTOMHAs Macca.

Xumuyeckne Gopmynsl. MHaekcs n ko3¢ ¢unuenTsl. OTHOCHTENbHAS MOJISKYJIsIpHas Macca. MaccoBasi OISl XUMHUYECKOTO 3JIEMEHTa B
coeauHeHuu. MHpopMaius, KOTOpyo HECYT XUMHUECKHUE (POPMYJIBI.

Banentnocts. CtpykTypHble (opmMysbl. XUMUYECKHE SJIEMEHTHI C TOCTOSHHOM W TEPEMEHHON BaJIeHTHOCTHIO. BwiBon (opmyis
COEAMHEHMSI 10 BajleHTHOCTU. OnpeaesneHne BaJeHTHOCTH XUMHUYECKOro 3jieMeHTa 1o (opmyiie Bemectsa. CocTaBieHre Ha3BaHUN COEIMHEHU,
COCTOSIMX U3 ABYX XMMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IIOCTOSTHCTBA COCTAaBa BELIECTB.

XuMuueckne peakuuu. PeareHTsl U mpoaykTel peakuuu. [Ipu3zHakMm XMMHYECKUX peakLUMil. Y CIOBUS MX NPOTEKAHUsS U IPEKpallCHUS.
Peakuuu ropenus. DK30TEPMHUYECKHUE U SHTOTEPMUAY ECKUE PEAKIIUH.

3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUeckue ypaBHeHMs. CocTaBlieHHE XMMMYECKUX ypaBHeHHH. MHpopmaius, KOTOpYIO HECET
XUMHUYECKOE YpaBHEHHUE.

Knaccudukanus XMMHUUECKUX pPeaKIMii 10 COCTaBy U YUCITy PEareHTOB M MPOAYKTOB. THIIBI XMMUYECKUX peakiuil. Peakuuu coequHenus,
pa3ioxeHus, 3ameleHus 1 oomena. KatanusaTopsl 1 KaTaius.



JdemoHcTpanumn
* Kouekuus MatepuanoB U U3AEINN U3 HUX.
*  Mogenu, HCIOJb3yEMbIE Ha YpoKaX (GPU3UKH, OMOJIOTHH U reorpaduu.
*  OObEMHBIC U MIAPOCTEP)KHEBBIE MOJIEIN HEKOTOPBIX XUMUYECKHX BEILIECTB.
* Mopnenu KpUCTaUIMYECKUX PEHIETOK.
* Cobupanue npubopa Juisl MOJIy4EHHUs ra3a U MPOBEpKa ero Ha repMETUYHOCTbD.
* Bosronka cyxoro jibjaa, iiofa uiai HagTaauHa.
* ArperatHbl€ COCTOSIHUS BOJIbI.
* PaszgeneHue AByX HECMEIIMBAOIIMXCS )KUAKOCTEN C MOMOUIbIO EIUTEIbHON BOPOHKH.
*  JlucTHILIATOP | €ro paboTa.
* VYcraHoBKa Ay punsTpoBaHus U e€ paboTa.
* VYcraHoBKa 114 BhlIapuBaHus U e€ padora.
*  Komnekius ObITOBBIX MPUOOPOB I (PUILTPOBAHUS BO3AYXa.
* Pa3nenenue kpacsiiero BemiecTsa paoMacrepa ¢ MOMOIIb0 OyMaXkHOI XpoMaTorpaduu.
*  Mopenu aJuIOTPOMHBIX MOAU(GUKALUN YIIIepoJa U CEephl.
* IlonyueHue o30Ha.
* TloptpeTs . 4. bepuemnyca u [I. 1. Menaeneena.
* KopoTkornepruoaHblii U AJIMHHONEPUOAHBIN BapuaHThl [lepuoauueckoii cuctemsl J1. 1. Menaeneena
* KoHcTpynpoBaHuE MIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJI.
* Amnmnapat Kunmna.
* Pasnoxenue Ouxpomata aMMOHUSI.
* T'opeHue cepbl U MArHUEBOM JICHTHI.
* Tloptpetst M. B. JlIomonocoBa u A. JI. JlaByassbe.
*  OnbIThI, WIUTIOCTPUPYIOIUE 3aKOH COXPaHEHUS MACChI BELIECTB.

* Topenue docdopa, pacTBOpeHHE TPOAYKTA TOPSHHSI B BOJIE U UCCIIEIOBAHKE MOMYYEHHOTO pacTBOpa JIAKMYCOM .



*  BsanMoaencTBUE COJISTHON KUCIIOTHI C LIMHKOM.

* Tlonyuenue rugpoxcuna menu(Il) u ero pasnoxxenue npyu HarpeBaHUU.

JlabopaTtopHbI€e ONBITHI
. O3HaKOMJIEHHE ¢ KOJUIEKIU el 1TabopaTOpPHOI MOCyAbI.
. [IpoBepka mpubopa A oTydyeHHs Ta30B Ha TePMETUYHOCTb.
. O3HaKOMJICHHE C MUHEpaJaMHu, 00pa3yloIuMH IPAHUT.

. HpI/IFOTOBJ'IeHI/IC FCTCPOFCHHOﬁ CMECHU IOPOLIKOB CEPLI U KCJIC3a U UX PaA3JCIICHUC.

1
2
3
4
5. B3aumozeiicTBre pacTBOPOB XJIOPHIOB M HOAUIOB KallMsi ¢ paCTBOPOM HHUTpara cepedpa.
6. Ionyuenune ruapokcuna meau(ll) u ero B3auMoelicTBIE ¢ CEPHOM KHCIIOTOM.
7. B3aumojeiicTBre pacTBOpa COJIbl C KUCIOTOM.
8. INpoBepka 3aKOHA COXPaHEHMSI MACChl BEIECTB HA IPHMMeEPE B3aMMOIEHCTBUS MENOUN U KUCIOTHL.
9. TIlIposepka 3aK0HA COXPaHEHHUS MACCHI BEIIECTB Ha IPUMEPE B3auMojeiicTBus ménoun u cosu xenesa (111).
10. Pasnoskenue mepokcuia BOAOPO/A ¢ IIOMOIIBIO okcuaa Mapranmna (I1V).
11. 3amemenue xene3oM Meau B METHOM KYIOPOCE.
IIpakTnueckue padoTsl
1. 3HaKOMCTBO C J1TabopaTopHbIM oOopynoBaHueM. [IpaBuia TexHHKH Oe30macHOCTH MMpu padbore B KabmHeTe xuMHH. HekoTopbie BHIIBI
pabor.
2. AHamm3 I0YBEI
Ba:kneiilmue npeacTaBuTeId Heoprannyeckux BeulecTs. KojimuecTBeHHbIe OTHOLIEHUS] B XUMHH

Cocras Bo3nyxa. [lonsitne 06 00bEMHOI 10JIE KOMITIOHEHTAa IPUPOAHOM ra30BOi cMecH — Bo3ayxa. Pacuér o0néma KoMIoHeHTa
ra30BOI CMECH IO €ro 00BEMHOM J10JI€ U HA0OOPOT.

Kucnopoa. O3o0n. [Tonydenue kucnopoga. Codupanue u pacno3HaBaHUE KUCI0poia. XUMHUECKHE CBOMCTBA KUCIOPOA: B3aUMOJIEH CTBHE C
MeTaJlJIaMH, HEMEeTaJlJIaMH U CJIOKHBIMU BeulecTBamu. [Ipumenenue kucnopona. KpyroBopor kucinoposaa B mpupoze.

Oxcuapbl. OOpa3zoBaHue Ha3BaHUM OKCUAOB 10 UX popMynaM. CocTaBiieHue GopmMys OKCHIOB 10 UX Ha3BaHUsIM. [IperncraBuTenn oKCcuaoB:
BOJIa U YTJIEKHUCIIBIN Ta3, HeraméHas n3BecCTb.

Bonopon B npupoze. @uznyeckue 1 XMMUYECKHE CBOMCTBA BOJIOPO/IA, €ro MOTydeHHe U ITPUMEHEHUE.



Kucnotel, ux cocras u knaccudpukauus. Maaukaropst. Tabnuna pactBopumoct. CosisiHas M cepHasi KUCIOTHI, UX CBOMCTBA U
IIPUMEHEHUE.
Conu, ux coctaB 1 Ha3BaHMs. PacTBopuMoOCTh costelt B Boje. [IpencraBurenu coneit: Xyiopu HaTpHsi, kapOoHaT HaTpus, pocdar KaablLus.
IToctosnHas ABoranpo. KommuectBo BemectBa. Moiie. MomnsspHas Macca. KpaTHble eITMHHIIBI M3MEPEHMS KOJIMYECTBA BEIIECTBA —
MUJUIIMOJIb U KUJIOMOJIb, MUJUIMMOJISIPHAS. U KHUJIOMOJISIPHAS. MacChl BEIIECTBA.
PacuéTel ¢ ucronb30BaHUEM MOHATUN «KOJIMYECTBO BEIIECTBA», KMOJISIPHAS. Maccay, «I1OCTOSTHHAsT ABOrajipo».
3akoH ABoraapo. MossipHbIif 00bEM ra3000pa3HbIX BenecTB. OTHOCUTENbHAS TNIOTHOCTH OJHOTO Ta3a Mo APYroMy.
KpatHble euHHIIBI H3MEPEHUs — MIIIMMOJIIPHBIA U KUJIOMOJISPHBIA 00bEMbI Fa3000pa3HbIX BELIECTB.
Pacuérsl ¢ ncnosab30BaHNuEeM MOHATUN «KOJINYECTBO BELIECTBA», «MOJISIpHAST Macca, «MOJIIPHbIH 00beM ra3oB», «IIOCTOSSHHAsE ABOTapoy.
Pacuérsl ¢ ncnoabp30BaHNuEM MOHIATUN «KOJINYECTBO BELIECTBA», «MOJIIPHAs Macca», «MOJISIPHBINA 00bEM ra3oB», «4MCI0 ABOTaapo».
I'mapocdepa. Kpyroopot Bosl B mpupoze. duznueckre 1 XMuMHUUECKHUE CBONCTBA BOJIbI: B3aUMO/IEICTBHE C OKCHAAMHU.
OcHoBaHus, UX cocTraB. PacTBOpUMOCTb OCHOBaHMI B BoJE. M3MeHEHME OKpackM MHAMKATOpPOB B LIENOYHOM cpene. IIpencraBurenn
Ies104Yeil: THIPOKCU bl HATPHUs, KaJusl U KaJbLUs.
PactBoputens u pactBopéHHOe BemiecTBO. PactBopsl. PactBopenue. 'mapatel. MaccoBas 1oisi pacTBOPEHHOIO BeniecTBa. Pacuérsl,
CBSI3aHHBIE C UCIIOJIB30BAHUEM ITOHATUS «MACCOBas A0JIs1 paCTBOPEHHOIO BEILIECTBAY.
JdemoHcTpauuun
* Omnpenenenre coaepKaHus KUCIOPOIa B BO3AYXeE.
* [Ilonmydyenue kuciopoza pa3iokKeHUEM NIepMaHTraHaTa Kajaus U MepoKCHUIa
BOZIOPOJA.
* CobupaHue METOAOM BBITECHEHUS BO3JlyXa U BOJBI.
* Pacno3HaBaHue KHCIIOPOZA.
* TopeHue maruus, xxeinesa, yris, cepsl u ¢pochopa B KUCIOpOJE.
* Komnekuus OKCHIOB.
* Tlonyuenue, cobupaHue U pacro3HaBaHUE BOAOPO/A.
* T'openue Bomopoja.
* BsaumogeiictBue Bogopoaa ¢ okcuaom meau(ll).
* Komnekuus MUHEpaIbHBIX KUCIIOT.

* [IpaBuio pa3z0aBieHUs CePON KUCTOTHI.



*  Komnekuus conen.
* Tabuuua pacTBOPUMOCTH OCHOBaHHI, KUCJIOT U COJIEH B BOJE.
* HexkoTopble MeTalIbl, HEMETAJUIBI U COETMHEHHS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
*  Mouenb MOJSIPHOTO 00bEMA Ia3000pa3HBIX BEIIECTB.
JlabGopaTopHblie ONbITHI
12.  TlomyTHeHME U3BECTKOBOM BOMBI PH TIPOMYCKAHUM YTIJIEKHUCIIOTO rasa.
13. Tlonyuenue Bogopona B3aUMOIEHCTBHEM IIMHKA U CONISIHOM KMCIIOTEL
14. PacmosnaBaHue KUCIOT MHAUKATOPAMHU.
15. M3meneHue OKpacku HHIMKATOPOB B INEIOYHON CPEIE.
16. OsnakomiieHHe ¢ mpenapaTaMy JOMANIHEH MM INKOJBHON anTeuyKH — pPacTBOPAMH IIEPOKCHIA BOJOPOJA, CIIMPTOBOM HACTOWKM MOJA H
HaIIaTBIPHOT' O CIIUPTA.
IMpakTnueckne padoThI
3. Tlomyuenue, coGMpaHue U PaclO3HABAHKUE KHCIOPO/IA.
4. Tlonyuenue, coOMpaHUe U PaCIIO3HABAHUE BOJIOPOJIA.
5. TlpuroToBseHne pacTBOPOB COJIEH C UX 3aJaHHON MacCOBOM TOJIEM.
OcHOBHBIE KJIACCHI HEOPraHuveckux coequHennii O000IICHNE CBENCHHI 00 OKCHIaX, MX KIacCU(PUKAIIUH, HA3BAHUAX U
coiicTBax. CriocoOBI MOTYYEHUS! OKCHIOB.
OcHoBaHus, UX Kilaccuukalus, Ha3BaHUs U CBOWCTBA. B3anMopelicTBue ¢ KUCIOTaMH, KUCIOTHBIMM OKCUIAMH U cosisiMU. Paznoxkenue
HEpacTBOPUMBIX OCHOBaHUN. CrIOCOOBI OTYYEHHUS] OCHOBAHUI.
Kucnortel, ux xnaccuduxauuss v HasBaHusa. OOLMe XUMUYECKHME CBOMCTBa KHUCIOT. B3aumoneiicTBue KuCIOT € MeTalJIaMH.
DNEeKTPOXUMUYECKUH psAfl HANpsKEHUI MeTauioB. B3anMonelicTBre KUCIOT C OKCUaMH METaJUIOB.
B3anMopeiicTBrue KHCIIOT C OCHOBAaHHUSAMM — PEaKLUs HeHTpanu3alunun. B3anMoaelcTBrue KUCIoT ¢ COJIIMU. IToryuenune
OECKHCIOPOIHBIX
1 KHCIIOPOACOAEP/KAIINX KACIIOT.
Conu, ux kjaccuukanus u cBoiictBa. Bzaumoneiictsue coiiell ¢ MerauiaMu, 0COOEHHOCTU 3TUX peakuuil. BzaumoneiictBue coielt ¢
COJISIMH.
I'eneTnueckue pspl METAJIa M HeMeTasula. [ 'eHeTrnueckast CBA3b MEXy KJIacCaMU HEOPraHUYECKHUX BEIECTB.
JlabopaTopHble ONBITHI



17. BzaumoneiicTBue OKCHIa KaJbLMs C BOIOM.

18. TloMyTHEHHE H3BECTKOBOM BOJIBL.

19. Peakuus neliTpanmisanum.

20. ITonyuenne rugpokcuna meau (1) u ero B3aMMoaeiCTBHE C KUCIOTOM.
21. Paznoxenue rugpokcuaa meau (1) mpu narpesanuu.
22. BzauMoieiicTBIE KHCIOT ¢ METaJIaMH.

23. B3auMoieiicTBIE KUCIIOT € COJIIMH.

24. O3nakomieHHne ¢ KOJUIEKIUeH comeii.

25. Bzaumoneiicteue cynabdara memu(Il) ¢ xemne3om.

26. B3aumoseiicTBHE CONEH ¢ COAMM.
27.Tenernueckas CBA3b Ha IPUMEPE COETMHEHUN MEIH.
IpakTnueckne padoThI

6. Pemenue S5KcepUMEHTAIbHBIX 33/1a4.

IHepuoauyeckuii 3akoH u Ilepuoagnyeckass cucteMa XMMHYECKHUX 3J1€MEHTOB
. . MenpaesieeBa u CTpoeHHEe aTOMa

EctecTBeHHBIE ceMelcTBA XUMUUYECKUX 2JIEMEHTOB: IIEI0OYHbBIE M IIETOYHO3EMENIbHbIE METaJUlbl, TajJoreHbl, MHEpTHbIE (OJaropoaHbIe)

ra3sl. AM(poTepHOCTb. AMPOTEpHBIE OKCUIBI U TUAPOKCHU . KOMIUIEKCHBIE COMH.

Otxkpsitre /1. 1. MenaeneesbiM [leproauueckoro 3akoHa u co3nanue uM [leproauueckoil cMCTEMbl X MMUYECKHX AJIEMEHTOB.

AToMBI Kak (hopMa CyIIECTBOBAaHUS XMUMHMUYECKHUX 3J1€MEHTOB. OCHOBHbBIE CBEIEHHS O CTPOEHHMU aTOMOB. [loKa3zaTenabCTBa CIIOKHOCTH
crpoenus aromoB. OnbITel Pesepdopna. I1nanerapHast Moaenb CTpoeHUs aToma.

CocraB aTOMHBIX SJ€p: HPOTOHBI, HEUTPOHBL. OTHOCHUTENbHAs aTOMHasg Macca. B3anMMOCBA3b MOHATHN «IPOTOH», «HEUTPOHY,
«OTHOCHTEJIbHASI ATOMHAS Macca.

Mukpomup. OnekTpoHsl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XuUMHUYecKHX 3JeMeHTOB NeNe 1-20. Ilonsitme o 3aBepHieHHOM
IEKTPOHHOM YPOBHE.

N3oronbl. ®usnueckuit cmbicn cuMBoiMKH [lepumommnueckorr cucrembl. CoBpemeHHas (opmynupoBka Ilepumomnyeckoro 3akoHa.
M3MeHeHus: CBOMCTB JIEMEHTOB B IEPUOJIaX U Ipynnax, Kak QyHKIHs CTPOEHUS 3JIEKTPOHHBIX 000JI04EK aTOMOB.

XapakTepucTrKa 3JIeMEHTa-MeTajla U AJIeMEHTa-HeMeTalljia o UX mojiokeHuto B [lepuoandeckoi cucreMe xumuieckux 3yieMmeHnTon 1. U.



Menneneena.
JdeMoHCcTpanuu
* Pasznmuunbie GOpMBI TAOTUI] IEPUOTUIECKON CUCTEMBI.
* MogpenupoBanue noctpoenus [lepuoanueckoii cucremst J[. 1. Menneneesa.
* Mopaenu aTOMOB XUMHUYECKUX JIEMEHTOB.
* Mopaenu aTOMOB 3JIeMEHTOB 1 —3-T0 epuooB
JlaGopaTopHble ONBITHI.
28. Tony4enne am(pOTEPHOrO TUIPOKCU/IA M MCCIIENOBAHHUE €ETO CBOMCTB.

Xumuueckas cBA3b. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE peakuuun

Honnas xumudeckasi cBs3b. FIoHbI, 00pa30BaHHBIE aTOMaMU METAJJIOB U HeMeTayuioB. CxeMbl 00pa30BaHUsl HOHHOW CBSI3M Jisi OMHAPHBIX
coenuHeHMI. M1oHHBIE KpUCTANIMYECKUE PEIIETKH U (PU3UYECKUE CBOMCTBA BEIICCTB C ATUM THUIOM pemérok. [ToHsaTre o GopmysibHON eIMHUIIE
BELIECTBA.

KoBaneHTHass xuMmudeckas CBsI3b. DJIEKTPOHHBIE M CTPYKTypHbie ¢opmyinbsl. KoBalieHTHas HemomnsipHas cBsi3b. CxeMbl 00pa3oBaHHS
KOBQJICHTHOM CBSI3U JJIs1 OMHAPHBIX COCMUHEHM. MONEKysIpHbIE ¥ aTOMHbBIE KPHCTAJUIMYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C DTUM THUIIOM
PELIETOK.

DNEeKTPOOTPULIATENBHOCTE. Psnl anekTpoorpunarenbHoctd. KoBajneHTHas mossipHas xumudeckas cBsA3b. [lunoss. Cxembl 00pa3oBaHus
KOBAJICHTHOM MOJIAPHON CBA3M JJIs1 OMHAPHBIX COeIMHEHH. MoJIeKyIsIpHbIe M1 aTOMHBIE KPUCTAINIMYECKUE PEIIETKH, CBOWCTBA BEUIECTB C ITUM
TUTIOM PEHIETOK.

Mertammueckass XMMUYECKasl CBSA3b U METAJIMYECKas KpucTaumdyeckas pemérka. CBolicTBa BEIIECTB C ATUM TUIIOM peméTok. Exaunas
IpUPOAA XUMUYECKUX CBSI3EH.

Crenenp okucnenus. CpaBHEHHE CTETIEHU OKUCICHHS U BaJeHTHOCTH. [IpaBuna pacuéra creneHeil okuciaeHus no GpopMmynaM XUMHUYECKUX
COEIUHEHUHN.

OKHUCAUTETH HO-BOCCTAHOBUTENBbHBIE peakiuu. OmnpenencHue cTeneHeld OKUCIEHUs I 3JEMEHTOB, OOpa3yIoIIMX BeEIIecTBa pa3HBIX
KjmaccoB. Peaknuu HMOHHOrO OOMEHa W OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHCIUTEIh M BOCCTAHOBHUTENb, OKHCIEHHUE U
BoccTaHoBieHHEe. COCTaBJIeHNE YPaBHEHHI OKUCIUTETbHO-BOCCTAHOBUTENLHBIX PEAKIIMI METOIOM JIEKTPOHHOr0 OajaHca.

JdemMoHcTpanumn

*  Buaeo pparMeHThl U crnaiapl «MloHHAS XMMUYECKas CBS3b ».



Koimmexmns BemecTB ¢ HOHHON XUMHUYECKOH CBS3BIO.

Mopeny HOHHBIX KPUCTAJIIMYECKUX PEIIETOK.

BuneodparmeHTsl U ciaaiipl «KoBaaeHTHAIXUMHYECKas CBS3bY.
Kosekuus BemecTs MOJIEKYJIIPHOIO U ATOMHOT'O CTPOEHUS.

Mopnenu MOJIEKYISPHBIX U aTOMHBIX KPUCTAJUINYECKUX PEIETOK.
Buneodparments u ciaitapl «MeTananueckas XMMHUYECKast CBSI3bY.
Komnexknusa «MeTasnibl U CILIABBIY.

B3aumoseiicTBre IUHKA C CEPOH, COJITHOM KUCIOoTO#H, xopumgom meau (11).
I'openune marausi.

B3auMoneiicTBue XJIOPHON U CEPOBOAOPOIHON BOJBI.

JlabopaTopHblie ONbITHI

29. W3roroBjieHUe MOJEIH, UILTIOCTPUPYIONIEH CBONCTBA METAIIMYECKOM CBA3H



Coaep:xanue nporpaMmsl
Xumus 9 kaace
(68 uacoB, 2 yaca B He/IeJTI0)
IHoBTOpeHue u 06001IeHHE CBeIeHUIT 10 Kypcy 8 kiiacca

bunapnsle coeaunenus. Okcupl coneodpasyrolye 1 Hecosieo0pasyromue. ['napokcuasl: ocCHOBaHuUs, aMpoTepHble, KUCI0Thl. CpenHue,
KHCIIble, OCHOBHBIE COJIH.

O600611eHue cBeleHni 0 XMMHYeCKUX peakuuax. Kimaccudukamnus XuMU4ecKuX peaklMii Mo pa3IMYHbIM OCHOBAHUSM: COCTaBY U YHCITY
pearupyronmx 1 00pa3yoIuXxcs BEIecTB, TEMIoBoMy 3G eKTy, HalpaBICHNUIO, U3MEHEHUIO CTENeHEeNH OKMCIEHUS JIEMEHTOB, 00pa3yro X
pearupylonme BemecTsa, ¢pase, UCIoIb30BAHUIO KaTaIu3aTopa.

[ToHATHE O CKOPOCTU XUMHUYECKOM peakiui. PaKTOPbI, BIUAIOIINE HA CKOPOCTh XUMUYECKUX peakluii: Ipupo/ia pearupyrouX BeIecTs,
UX KOHIIEHTpAIus, TeMIIepaTypa, IJI0UIalb COMPUKOCHOBEHUS, HATUYUe KaTanu3aropa. Kartamms.

JleMOHCTpanuu
* (O3HaKoOMIJIEHHE C KOJUIEKIIMSIMM METAJUIOB U HEMETAJLJIOB.
* (O3HaKOMIIEHUE C KOJUIEKIIMSIMHA OKCUJIOB, KUCIIOT U COJIEH.
* 3aBHUCHUMOCTb CKOPOCTH XHUMHMUYECKOW pEaKIMH OT IPUPOJIbl pearupyroInX BEleCTB.
* 3aBHUCHUMOCTb CKOPOCTH XUMHMUYECKOW pEaKIMH OT KOHLEHTPAlK PEarupyronuyx BemecTB.
* 3aBHCUMOCTb CKOPOCTH XHUMHUYECKOW pEeaKIMH OT IJIOIAIN
COINPUKOCHOBEHHUS PEArUPYIOIINX BEUIECTB ((KHUTISALIUHN CION»).
* 3aBHCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT TEMIIEPATYPhl pEarupyoIHX BEIIECTB.
JlabGopaTopHblie ONbITHI
B3anmoneiicTBue aMmmuaka u XJ0pOBOAOPOAA.
Peakuus HenTpanusanuu.
Ha6uroienue tenoBoro 3¢ exra peakiuuy HelTpaau3aluu.
B3aumopeiictBue ceproit kucioTsl ¢ okcuaom mean (1I).

Paznoxxenue IIEPOKCHUJa BOAOpOaa C IOMOIIBIO KaTaIa3bl KapTOCbeJ'ISI

o0k wnpE

3aBUCUMOCTbh CKOPOCTH XUMHUYECKOM peakluu OT IPUPOJIbl pearupyoiux BelecTB Ha IpUMepe B3auMO/IeICTBUS pacTBOPOB THOCYJIb(aTa
HaTpus U XJopuaa 6apus, THOCYNIb(aTa HATPUS U COISTHONU KHCIIOTHI.

7. 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEAKIIMK OT IPUPO/IBI METAJIIIOB TP MX B3aUMOJIEH CTBHH C CONSHON KMCIIOTOM.



8. 3aBUCHMOCTB CKOPOCTH XUMHUYECKOH PEaKIUK OT IPUPOIBI KUCIOT IPH B3aUMOJIEH CTBUH HX C HKEJIE30M.

9. 3aBUCHMMOCTB CKOPOCTH XUMHUYECKOH PEaKIUK OT TeMIIEPaTyphl.

10. 3aBuCHMOCTH CKOPOCTU XMMHYECKON PEAKIMH OT KOHIIEHTPALMH.

11. 3aBucMMOCTBH CKOPOCTH XHUMHYECKON PEAKIMHU OT IJIOMIAAN CONPHKOCHOBEHHS PEArUPYIONIUX BEIIECTB.

12.  3aBHCHMOCTBL CKOPOCTH XMMHYECKOH PEAKIIMH OT KaTaIH3aTopa.
XHMHYeCcKHe peaklMi B pacTBOPaX 3JIeKTPOJIUTOB

[TorsiTHE 00 JIEKTPOIUTUYECKON JUCCOMMAITUN. DIICKTPOIUTHI U HEIJICKTPOIUTH. MeXaHWU3M JIUCCOIUALUH DJICKTPOJIUTOB C Pa3InIHBIM
xapakTepoM cBs3u. CTereHb IEKTPOJIMTHYCCKON arcconnanyiv. CUIbHBIC U C1a0bIe DJICKTPOJIHUTHI.
OCHOBHBIC TTOJIOKEHUS TEOPUH AIEKTPOJUTHUECKON nuccormanuu. Knaccudukaus noOHOB U X cBoWcTBAa. KHCIIOTBI, OCHOBaHUS U COJIH
KaK JIEKTPOIUTHL. X KiIaccupukaius u TUCCOuaImsl.
OO0mMe XMMHUYECKHEe CBOWCTBA KHMCJIOT: M3MEHEHHUE OKPACKH HWHIMKATOPOB, B3aWMMOJCHCTBHE C METa/NIAMHU, OKCHJIAMH W THJPOKCHIAMH
METAJIJIOB U COIsIMU. MoJieKyJIIpHbI€ U MOHHBIE (TTOJHBIE U COKPAIEHHbBIC) YPaBHEHUS PEAKIIUA.
XUMHUYECKUN CMBICI COKPALIEHHBIX YPAaBHEHHM. Y CIIOBHS ITPOTEKAHUS PEAKLIUA MEXKY JIEKTPOIMTAMHU 10 KOHUA. Psi akTHBHOCTH METAJUIOB.
OO01Iue XUMHUYCCKHE CBOMCTBA IEI0UeH: B3aMMOICHCTBHE C KUCIOTAMM, OKCHAAMU HEMETAILIOB, coaMHU. OOIIMe XUMUUECKUE CBOMCTBA
HEPaCTBOPUMBIX OCHOBAHHUM: B3aMMOJICH CTBUE C KUCIIOTAMU, PA3JIOKECHUE TPU HATPEBAHUH.
OO0mme XMMHYECKHE CBOMCTBA CPEAHUX COJICH: B3aMMOJCHMCTBHE C KHUCIOTaMH, IIEI0oYaMH, COJSIMH M MeTajulamu. B3aummopeiicTBue
KHCIIBIX COJICH CO IIeI0YaMHU.
['upponus, kKak 0OMEHHOE B3aMMOJICHCTBHE COJIEH ¢ BOMOW. ['Maponm3 coym CHJIIBHOrO OCHOBaHUS M Cl1a00i KUCIOTHL. ['maponus comu
c1ab0ro OCHOBAaHMS M CHJIbHOM KucyioThl. [lIkana pH.
CBoiicTBa KHCIOT, OCHOBaHWM, OKCHUIOB M COJIEM B CBET€ TEOPUH DIIEKTPOJUTUUECKON NMCCOIMALMM M OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
JeMoHcTpanuu.
* lcnbiTaHue BENIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOIHOCTD.
*  3aBHUCHUMOCTD DJIEKTPOIPOBOTHOCTH YKCYCHOM KHUCIIOTHI OT KOHI[EHTPAIIUH.
* JIBUXXKEHHE OKpAIIIEHHBIX HOHOB B JIGKTPUUECKOM I10JIE.

* OrmpeneneHne XxapakTepa Cpebl B pacCTBOpPaX COJNEH.



JlabGopaTopHblie ONbITHI.

13. Jlucconunanus ciabbix 3J1EKTPOIMTOB HAa IPUMEPE YKCYCHON KUCIIOTHL

14. ismenenve OKpacku MHAMKATOPOB B KUCJIOTHOM CpEIE.

15.  Peakuus HeliTpanusaiuu pacTBOpa MIENOYN PA3IMIHBIMU KUCIOTAMH.

16. Tlonyuenue rumpoxcuna meau (11).1 ero B3anMozelicTBUE ¢ pa3IUYHBIME KHCIOTAMH.

17. BzaumopneiicTBue cuibHBIX KUCIoT ¢ okcuaoM mean (11).
18-20. B3aumopaeiicTBUE KUCIOT C METAJUIAMMU.

21. KauecTBeHHas peakius Ha KapOOHAT-HOH.

22. Tlony4enue CTyIHs KDEMHUEBOM KHUCIIOTHL.

23. KauecTBeHHas peakiys Ha XJIOPU]L - WK CyJb(aT-HOHbI
24. VI3MeHeHe OKPacKy HHIMKATOPOB B IETOYHON CpeJIe.
25. BzaumoseiicTBuE 1e104eii ¢ yrIeKHCIIBIM Fa30M.

26. KauecTBeHHas peaklus Ha KATHOH AMMOHHSI.

27. [Monyuenue ruapoxcuaa meau (11).

28. Paznoxenne ruapokcuaa meau (11).

29. BzaumoseiicTBue KapOOHATOB ¢ KUCIOTAMH.

30. TTonyuenue runpokcuna xemneza(lll).

31. Bzaumoneiictue xenesa ¢ pactBopoMm cyibdara meau (11)
IIpakTnyeckue padoTsl

1. CsolicTBa KHMCIOT, OCHOBAHHMH, OKCHIOB U COJIEN B CBETE TEOPHHU DJIEKTPOIMTHUECKOM JUCCONMALINY U OKUCIMTENBHO -
BOCCTaHOBHTEIBHBIX PEaKINi

HemeTanabl M X COeTMHEHUA
CTpoeHne aTOMOB HEMETAJIOB U UX nosokeHue B [lepuonuueckoit cucreme. P anektpoorpuniatenbHocTd. Kpucranmuyeckue pemeérku
HEMETAJUIOB — IMPOCTHIX BEIIECTB. AoTponus 1 e€ npuuuHbl. Ousndeckue cBoiicTBa HeMeTaioB. O0IMe XUMHYECKHE CBOMCTBA HEMETAIIOB:
OKUCIUTEIIFHBIEC 1 BOCCTAHOBUTEILHEIE.
["anorensl, cTpoeHre UX aTOMOB U MOJIeKysn. DU3NUECKHEe U XUMHUYECKHE CBOMCTBA TajOreHOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
rajoreHoB B 3aBUCUMOCTH OT MX nojiokeHus: B Ilepnonnueckoit cucreme. HaxoxaeHne rajoreHoB B MPUPOAE U UX MONy4YEHUE. 3HAUYCHHE U



MPUMEHEHHUE TaJIor €HOB.

["anoreHoBOAOPOABl UM COOTBETCTBYIOIIME WM KHUCIOTBHI: IUIABUKOBas, COJIsHAas, OpOMOBOAOPOJHAs, HMOAOBOAOpOAHAs. [ amoreHupsl.
KavecTBeHHBIE peaKIMK Ha TaJIOreHHU 1-HOHBL. [[puMeHeHne coelMHeH i TaloreHOB H X OMOJIOTHYeCKast POlb.

O6mas xapakrepuctuka snemerToB VIA-rpynmel. Cepa B mpupone u €€ moigydeHune. AJUIOTPOITHbIE MOIU(HUKAIIUKA CEPhl U UX CBONCTBA.
XUMHUYECKHUE CBOMCTBA CEPBI U €€ MPUMEHEHUE.

CepoBofOpOa: CTpOCHHE MOJEKYJbl, (U3MUECKHe W XHUMHUYECKHE CBOMCTBA, MojydeHHe M 3HaueHue. CepoBOAOpOIHAS KHUCIOTA.
Cynbduast u ux 3HaueHue. JlroMmuHoopsI.

Oxkcun cepsl (1V), cepaucras kucinora, cyiab(ursl. KauecTBeHHas peakius Ha CyJIb()UT-HOH.

Oxkcup cepsl (VI), cepnas kucnora, cynbdarsl. Kpucramnoruapatel. KauecTBeHHas peakuus Ha CyJib(haT-HOH.

CepHast kuciota - CHJIbHBINA 3yeKTponuT. CBoiicTBa pa30aBiIeHHONW CEpHON KHUCIOTHI, KaK TUIWYHOW KHCIIOTHI: B3aHUMOEHCTBHE C
MeTaJIJIaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHIIAMH, OCHOBAHHMSMH U aM(OTEpHBIMU THAPOKCHAAMHU, coisiMU. KadecTBeHHas peakius Ha
cyib(dar-uoH.

OOmast xapakTepucTuka djeMeHTOB VA-rpynmbl. A30T, CTPOCHHE aTOMa M MOJIeKyJbl. DuU3Mdeckne M XUMHYECKHE CBOWCTBA H
IIpUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OUoIoruyecKas posb.

AMMHAK, CTPOCHHE MOJIEKYJIBI W (U3WYECKHEe CBOMCTBA. AMMUAyHas BOJA, HAIIATHIPHBIA COHPT, TUApPAT amMMmuaka. JloHOpHO -
aKIENTOPHBIA MEXaHW3M OOpa30BaHUS KaTHOHa aMMOHHs. BoccraHoBUTeNnbHBIE CBOICTBa amMmuaka. ColM aMMOHHS M WX IPHMCHEHHE.
KavecTBeHHas peaknys Ha KATHOH aMMOHHSI.

Oxkcuapl a3oTa: HecosieoOpa3yrolMe W KUCIOTHBIE. A30THCTas KHCIOTa U HUTPUTHL. A30THAsl KHCIIOTa, €€ MOJy4YeHHe U CBOMCTBA.
Hurpartsr.

dochop, ctpoerune atoma u amtorponusi. ochunpl. Dochun. Oxcun pochopa(V) u oprodochopnas kucnora. Docharer. Dochopubie
ynoOpenus. MHCEKTULINIBI.

OO6mas xapakTepucTuka 3eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHUSI aTOMOB, IPOCTHIX BEIIECTB U COCTUHEHHUI B 3aBHCHUMOCTH OT
MoJIoKeHus dneMeHToB B Ilepuoanueckoil cucreme. Yriepoa. AnaoTponHbie Moaudukanuu: anMas, rpagut. AMopdHBINA yriaepoa U ero copra:
caka, aKTUBUPOBAHHBIN yroib. AfcopOuusa. XuMuueckue cBoiicTBa yriepoa. Kokcoxumuueckoe mpou3BOACTBO U €ro mpoaykius. Kapouasr.

Oxcup yraepoaa(ll): ctpoenune monekymbl, monyueHue u ero cpoiictBa. Okcup yraepoaa(lV): cTpoeHrne MoieKynbl, TOMTy4YeHUE U €ro
cBoiicTBa. YronpHas kuciora. Coyu yrojibHOM KUCIOThI: KapOOHAThI ¥ rupoKkapOoHaThl. TexHuuecKas U MUIIeBas coAa.

Heopranuueckue M opraHn4eckre BemecTBa. YTIeBOAOPOAbl. XUMHUECKOE CTPOCHUE OPraHUYECKUX BEIIECTB, KAaK IMOPSIOK COSIUHCHUS
aTOMOB B MOJIEKYJI€ TI0 BaJICHTHOCTH.

MerTaH, 3TaH, Kak IpeaeibHbIE YIIIEBOJOPOABL. DTHIEH W alleTWUJIeH, KaK HelpenelbHble (HEHAChIEHHbIE) yrieBoaopoabl. ['opeHue



yriieBoaoponoB. KauecTBeHHbIE peakIMK Ha HENIPEAEIbHbIE COCUH CHUS.
OTUIIOBBIM COUPT, €r0 MOJyYeHUe, NIpUMeHeHne U ¢usznonorudeckoe aeiictue. TpéxaTtomublil cnupt riunepuH. KauectBeHHas peakius
Ha MHOT'OAQTOMHBIE CIIUPTHI. YKCYCHas - IPEICTaBUTEIb Kilacca KapOOHOBBIX KHCIOT.
Kpewmnuii, ctpoenue ero aroma u cpoiictsa. Kpemuuii B mpupoge. Cunmuiuast u cuiiad. Oxeun kpemuusi(1Y). KpemuueBas kucnora u eé
COJIH.
[TpouzBoacTBO cTekia U nemenTa. [IpoayKIus CUIMKaTHONM MPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuKa, (papdop, dasHc.
OnTuyeckoe BOJIOKHO.
Hemerannsl B npupoje. @pakuMOHHAs NEPEeroHkKa >KUJKOro BO3/AyXa Kak CIOco0 MOoydyeHHsl KHCIOopoAa, a30oTa, aprosa. Ilomydenue
docdopa, kpeMHHUs, XJI0pa, HoJa. DIEKTPOJIU3 PAaCTBOPOB.
ITony4yeHne cepHOIl KMCIIOTHI: ChIPhE, XMMU3M, TEXHOJIOIMUYECKasi CXeMa, METOJ| KUIISILEro ClI0s, IPUHIMIIBI TEII000MEHa, IPOTUBOTOKA U
nupkysaguu. OneyMm. [Ipon3BoacTBo aMmmuaka: Celpb€, XMMU3M, TEXHOJIOTMUECKAsl CXEMA.
JdemMoHcTpanun
e Komrekuus HeMeTaIoB.
e Mogenu KpUCTANIMYECKUX PEIIETOK HEMETAJIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp W MPUHIIMIIBI €r0 PabOTHI.
e T'opeHne HeMETaIOB - IPOCTHIX BEIIECTB: cepbl, (pocdopa, IPeBECHOTO YIII.
e (OOpa3ibl raJIOreHoB - IPOCTBIX BEIIECTB.
e BsaumonelcTBHE rajIOr€HOB ¢ METaJlJIaMU.
e BriTecHeHHe xs10pa GpOMOM UM oA U3 paCTBOPOB MX COJICH
e Kourekuus IpUPOIHBIX COCIUHEHUN XJIOPA.
e BsaumonueiicTBHE cepbl ¢ METAIIJIAMH.
e ['opeHHuE cepbl B KUCIOPOAE
e Komtekuus cyabGUIHBIX pYI.
e KauecTBeHHas peakuus Ha Cyab(uI-MOH
e (OOecnBeunBaHHE OKPAILIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ia30M.
e BzaunmojelcTBHUE KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI C ME/IBIO.
e (OOyrnMBaHuEe OPraHMYECKUX BEIIECTB KOHI[EHTPUPOBAHHON CEPHOU KHCIOTOM.
e Jlnarpamma «CocTaB BO3yXay.



Buneodparments! u ciaiinsl «Ituusn 6a3apbi».

[Tonyuenue, coOupaHue U pacrno3HaBaHUE aMMHAaKa.

Paznoxxenue GuxpomaTta aMMOHHS.

B3anmoneilicTBrEe KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIBIO.

I'openue yepHoro nopoxa

Pa3noxxeHne HUTpaTa KaJusi U TOPEHHUE IPEBECHOTO yrojbKa B HEM

OO0pa3iel MPUPOIHBIX coenrHeHuH docdopa.

I'openue dpocdopa Ha BO3yXe U B KUCIOPOJIE.

[Tomyuenue 6enoro ¢ocdopa 1 HCIIBITAHUE €I0 CBOWCTB

Komnekius «O0pa3ipl TPUPOIHBIX COSTUHEHHUH yTiiepoaar

[TopTpet H. J1. 3enunckoro. [Tornomenrne akTMBUPOBAHHBIM YIJIEM PacTBOPEHHBIX BEIIECTB WJIUA Fa30B.
YcTpoiicTBO npoTHBOrasa.

Mopenu MoIIeKyJ1 MeTaHa, 3TaHa, TUJICHA U alleTHUIICHA.

B3auMoseiicTBue 3THIIEHAa ¢ OPOMHOM BOJIOM U PACTBOPOM IEpPMaHIraHaTa KaJlusl.
OO01mme XuMUYECKUE CBONCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakuysi HA MHOTOATOMHBIE CITUPTHI.

Komnekmus «O6pa3ipl IPUPOIHBIX COSTMHEHUH KPEMHUS».

Kosekuus crekna, KepaMHKH, HEMEHTA U U3JIEIUN U3 HUX.

Konnekus npoaykuuy CUIMKaTHON IPOMBIIIIEHHOCTH.

Buneodparments! u ciaiinbl « [ Ipon3BoACTBO CTEKIA U IEMEHTA.

Komnekuus «IIpuponHsie coeaMHEHNsS] HEMETAIIOB.

Buneodparments! u cnaiinbl «@pakioHHAs MEPEroHKa KUAKOTO BO3LyXa»
Buneodparments! u cnaitnpl «Ilomyuenne Booposaa, Kuciaopoja U rajJoreHoB IEKTPOIM THYECKUM CIIOCOO0M).
Mopenu annapaToB Uil IPOU3BOACTBA CEPHON KHUCIIOTBHI.

Mojeinb KAIAIIETO CIIO0A.

Mojenb KOJIOHHBI CHHTE3a aMMHAaKa.

Buneodparments! u cnaiinbl «[Ipon3BoacTBO CEpHOIT KUCTOTHD».
Buneodparments! u cnaiinbsl «[Ipon3BoacTBo aMMuaka.



e Komrekuus «CpIpb€ Ui IOTYyYEHUS CEPHOU KUCIOTHD.

JlabopaTopHble ONBITHI

32. Pacnio3HaBaHUe rajoreHu 1-HOHOB.

33. KauecTBeHHEIE peaKUuK Ha CyIb(aT-HOHBIL.

34. KauecTBeHHas peakiys Ha KATHOH aMMOHHSI.

35. Xumudeckne cBOMCTBA a30THOM KHCIIOTHI, KAK DJIEKTPOJIUTA.
36. KauectBennble peakuuu Ha Gocdar-HoH.

37. Tlony4eHue U CBOICTBA YTOIBHOM KHCIIOTHI.

38. IMponyckanue yrieKucIoro ra3a 4€pe3 pacTBOp CUIIMKATa HATPHs

IIpakTnuyeckue padorTsl

2. V3yueHue CBOICTB COJIAHOM KHCIIOTHI.

3. 3yuenue CBONCTB CEPHON KMCIIOTHI.

4. TlonyueHre aMMUaKa U U3y4eHHUE €ro CBOMCTB.

9. TMosy4yeHne yrieKucioro ra3a u u3yueHue ero CBOMCTB.

MeTajjibl M UX COeAMHEHUS

[Tonoxenne metaiuioB B Ilepuognueckoil cucreme xumuueckux annemeHtoB . M. MenneneeBa, cTpoeHMEe X aTOMOB M KPHUCTaJLIOB.
Merannuyeckas CBA3b M MeETaJUIMYECKas KpUCTaUIMueckas pemérka. (du3nyecKkue CBOMCTBA METANJIOB: 3JIEKTPO- M TEIIONPOBOJAHOCTD,
oTpakaromas CioCOOHOCTb, INIACTUYHOCTh. CIJIaBbl YEPHBIC U 1IBETHHIC.

Mertannabsl KaKk BOCCTAHOBUTEIM. DJIEKTPOXUMHUYECKUM psii HampspKeHud. B3aumoneiicTBre MeTaaIoB C HeEMeTallslaMU, OKCHAaMHU, KHCIOTaMH,
COJIAMU. ATTIOMUHOTEPMHUSI.

CTpocHHE aTOMOB M TPOCTHIX BEINECTB IICIOYHBIX METAJJIOB. 3aBUCUMOCTh (DM3MYECKHUX W XHUMHYCCKHX CBOWCTB IEIOYHBIX METALJIOB OT
3apsAaoB sAep X aToMoB. OKCHABI U TUAPOKCUBI IIEIOYHBIX METAJUIOB, UX MOJy4YEHHE, CBOMCTBA, MpUMEHEeHre. BaxkHel e colii MIeI0YHbIX



METaJIJIOB, UX 3HAUEHUE B )KUBOI U HEXUBOW MPUPOJIE U B )KU3HU YEIOBEKA.
CrtpoeHune aTOMOB M MPOCTHIX BEILIECTB ILIEJI0YHO3EMEIbHBIX METAUIOB. 3aBUCUMOCTh (PU3MUYECKUX M XMMHUYECKUX CBOWCTB I1E€I0YHO3EMENIBbHBIX
METaJUIOB OT 3apsAfoB sAep HMX aTroMoB. OKCHIBI M THAPOKCHIBI HIEJIOYHO3EMEIbHBIX METAJUIOB, MX IOJIy4€HHE, CBOWCTBA U IPUMEHEHUE.
Baxxneiimme conu ménoyHo - 3eMeIbHBIX METAUIOB, UX 3HAaYEHHE B IPUPOJIE U KU3HHU desoBeka. KapOoHaThl U ruipokapOOHAThl KalbLUs.
XKécTtkocTh BOABI: BpeMeHHass U mocTosiHHas. CrocoObl ycTpaHeHHs BpeMEHHOM >kKE€cTKocTH. CrocoObl yCTpaHEHHs! MOCTOSIHHOM KECTKOCTH.
Wonutel. CoequHeHHs aTIOMUHUS B NpUpoje. XUMUYEcKHe CBOHCTBa amoMHHMS. OCOOEHHOCTM OKCHAAa W THUAPOKCHJA AallOMUHUS Kak
aM(oTepHbIX coeMHEHUH. BaxkHelie conu amoMuHus (XJI0pu, cyasdar).
OcobeHHOCTH CTpOoeHHUs aToma skele3a. JKene3zo B nmpupone. Baxknelimue pyasl xene3a. Oxeuanl U ruapokcust xenesa( 1) u sxeneza(lll). Comu
xene3a(ll) u xxeneza(lll). OGHapyxeHrnEe HOHOB KATHOHOB KeJie3a B PAaCTBOpe. 3HaUCHUE COSTMHEHUH JKele3a.
Koppo3us xumuueckas v 3JeKTpOXUMHUYECKasi. 3aliTa MeTalIoB OT KOppO3uu. MeTabl B IpUpojie: B CBOOOIHOM BUJE U B BUJIE COSAMHEHUH .
[Tonstue o Mmeramnypruu. UépHas u uBeTHas Metautyprus. [lupomeraniayprus, ruipoMeTaptyprus, 3JeKTpoMeTatyprus. JJoMeHHbli nporuecc.
[TepepaboTka uyryHa B CTajib. DIEKTPOJIN3 PACILIABOB.
JdeMoHCcTpanuu

* BsaumMmopneilicTBue HaTpus, JUTUS U KaJIbLUs C BOJOM.

* T'opeHue HaTpus, MarHus U ene3a B KUCIOPOJE.

* Bcmbinika TEpMUTHON CMECH.

* BsaumopneiicTBuEe cMeCH MOPOLIKOB CEPBI U XKeje3a, IIMHKA U CEphl.

* BsaumojeiicTBHE aIIOMUHHS C KMCIOTaAMM, IISI0UYaMH U BOJIOM.

* BzaumoneicTBHe )Kene3a U MEIU C XJIOPOM.

* BsaumopeiicTBue MeIHU C KOHLEHTPUPOBAHHOM CEPHOM KMCIOTON U a30THOM KUCJIOTOM (pa30aBIeHHON U KOHLIEH TPUPOBAHHOM ).

* Okxpacka JaMEeHH COEIMHEHUSIMU LIEJTOYHBIX METAJUIOB.

* Okpacka INTaMEHH COEIMHEHUSIMH IETOYHO3EMEIbHBIX METAJUIOB .

* TameHue u3BECTH BOAOM.

* IlonyueHne »KECTKON BOABI B3aUMOJECUCTBUEM YIJIEKHCIIOTO I'a3a ¢ U3BECTKOBOM BOAOM.

* VYcTpaHeHHne BpeMEHHON KECTKOCTH KUTISTUCHHEM U T0OaBKOW COJIBI.

* VYcTpaHeHHE MOCTOSTHHOM KECTKOCTH JOOABKOM COJIBI.

*  VoHWTHI U TPUHIIUT UX JeicTBU (BUACO(PparMeHT).

*  Komnekius npupoaHbIX COeTUHEHUN aTIOMUHUS.



*  BugeodpparmenTs! u cnaiipl «OKCHA aTIOMUHUS U €0 MOAU(pUKALII.
* [lonyuenue am¢poTepHOro rUAPOKCHIA ATFOMUHUS U UCCIIEIOBAaHUE €T0 CBOMCTB.
e  Komneknusa « XUMHYECKHE HCTOYHUKU TOKA.
* Pe3ynpTaThl IIMTEIBLHOrO SKCIEPUMEHTA 10 U3YUEHHIO KOPPO3UH CTAJIbHBIX M3/EINI B 3aBUCMMOCTH OT yCJIOBUI IPOLIECCOB.
* Boccranosnenue meau u3 okcuna menu(ll) Bomopogom.
*  Buneogparments! u crnaiiasl «I[1pon3BoacTBO UyryHa U CTaamn».
*  Buneodparments! u cnaiiasl «M3nenus u3 uyryHa u craiamy.
* Buneodparments! u cnaiiasl «[1pon3BoacTBO aMIOMUHUSY.
JlabopaTopHblie ONbITHI
39.BzanmoseiicTBue xene3a ¢ pactBopom cyibdara meau(ll).
40.T1ony4enne H3BECTKOBOM BOJIBI U OIBITHI C HEM.
41.Tonyuenne runpokcunos xeneza(ll) u (11).
42.KauecTBEHHBIE PEAKIIMK HA KATHOHBI XKee3a
IIpakTnuyeckue padoThl
6. TlonydeHue KeCTKOM BOIBI U CIOCOOBI €€ YCTPaHEHHS.

7. Pemenne >KCEpUMEHTANBHBIX 32249 110 TeMe « MeTaIbI».
XuMHuS M OKpYJKaoIas cpeaa

Crpoenue 3emiu: s1po, MaHTHsI, 3€MHas KOpa, UX XUMHUUYECKU# cocTaB. JIutocdepa u e€ xumuueckuii cocras. Munepaibsl. Pyasl.
Ocanounsle nopoasl. [lone3Hplie nckonaemble. XMMHUECKUN cOCTaB ruapocdepsl. XMMHUUECKUNH COCTaB aTMOC(EPHI.
VcTOYHMKY XMMHUYECKOT0 3arpsi3HEHUs OKpYy Karo1el cpeapl. ['100anbHbIe IKOJIOrHYeCKre IPOOIEMbl YEI0BEUECTBA: MapPHUKOBBIN 3 deKT,
KHUCJIOTHBIE JOX AU, 030HOBBIE JbIpbl. MeX1yHapOIHOE COTPYIHUYECTBO B 00JACTH OXpaHbl OKPYKAIOIIEH Cpellbl OT XUMUYECKOI0 3arpsi3HEHUS.
«3enéHas XUMHU).

JdeMoHCcTpanuu
*  Buneodparmentsl u cnaiiapl «CTpoeHne 3eMiu U €€ XUMUUECKUN COCTaB.
¢  Komnekuust MUHEPAJIOB ¥ TOPHBIX MOPOJ.

*  Komnekuust «Pyabs1 MeTasioBy.



*  Buneodparments! u cnaiinpl «I'1o0anbHbIE SKOJIOTHYECKUE MPOOIEMBbl YEIOBEUECTBAY.
JlaGopaTopHblie ONbITHI
43. Usyuenue rpaHura.

O0001IeHNe 3HAHUI 110 XMMHUHM 32 KYPC OCHOBHOM IIKOJIBI.
Hoaroroska Kk OCHOBHOMY roCyA1apCTBEHHOMY IK3aMEHY
CrpoeHue aToMa B COOTBETCTBUH € TTOJIOKEHUEM XMMUYECKOTro 3eMeHTa B [lepuoandeckoit cucreme. CTpoeHue BENIeCTBa: XMMUYECKas CBS3b

U KpUCTaJUIMYECKUe PeléTKi. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 2JIEMEHTAMU MPOCTHIX BEIIECTB (METaJIOB, HEMETAJIIOB, OJIaropOIHBIX
ra3oB) OT MOJIOKEHUS AJIeMeHTOB B [lepuonnyeckoii cucteme. TUNIONIOTUS HEOPraHUYECKUX BEIIECTB, I€JICHUE UX HA KIIACChl ¥ TPYIIIBI.
IIpencraBurenmu.
[Ipu3Haku 1 ycaoBuUsl NPOTEKaHUSI XUMUUECKUX peakiuil. TUMoa0rus XMMUYECKUX PEaKUi M0 pa3IMUYHbIM OCHOBAHUAM. Peakiiny HOHHOT O
obmeHa. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIIHH.
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XMMUYECKHE CBOMCTBA COJICO0Pa3yIOIIMX OKCUJIOB, THIPOKCUI0B (OCHOBAHUH, KHUCIIOT U
aM(pOTEPHBIX TUAPOKCHIOB), COTIEH.



Y4yeOHO-TEeMAaTHYEeCKHI IIJIAH

Ne HanmeHnoBanue pa3zienos (TeM) KomnuectBo yacos B ToM unciie Ha mpoBeneHne
10 TIpOrpaMme [TpakTHueckux padot KoHTpoasHbIX
pabor
8 knacc
1 HauanbHbie MOHATHS ¥ 3aKOHBI XUMUU 21 2 2
2 Bakneiimme npencTaBuTeNId HEOPraHMUECKUX BEIECTB. 18 3 1
KonmuecTBeHHBIC OTHOIIEHUS] B XUMUU
3 OCHOBHBIE KJTaCChl HEOPraHUYECKUX COCTUHECHUI 10 1 1
4 [Tepmonuueckuii 3akoH u Ilepuommueckass cucrema 8 1
xuMmuueckux 3nemMenToB J[. . MenaeneeBa u cTpoeHue
aToma
5 XuMHu4ecKast CBSI3b. OKHUCIIUTENBHO - 11 0 2
BOCCTAHOBHUTEIIBHBIC PEAKIIUU
Peseps 1
Uroro 68 6 7
9 knacc
1 [ToBTOpeHUE U 0000IICHHE CBEIEHHI 110 KypCy 8 5 1
Kiacca. XUMUYECKHE PEaKIuu
2 | XuMudeckne peakliuu B paCTBOpax 10 1 1
3 Hemerasisl u ux coegrHeHus 25 4 1
4 Mertanisl 1 KX COEIUHEHUS 17 2 1
5 | Xumus u okpykaromas cpeaa 2
6 O060011eHre 3HaHNH 110 XUMHH 32 KYPC OCHOBHOM 7 1
wkodbl. [TonroroBka kK OCHOBHOMY IOCYJ1IapCTBEHHOMY
sk3ameny (OI'D)
Peseps 1
Hroro 68 7 5




YYEBHO-METOANMYECKOE OBECIIEYEHUE

YMK «Xumusa. 8 knaccy
INabpuensa O. C. Xumus. 8 knacc: yueOHUK 1 oOmeoOpazoBatenbHbX opranusanuii / O. C. I'abpuemnsa, U. I'. Ocrpoymos, C. A.
CnankoB. — M.: IIpocsemenue, 2019

Xumus. Paboune mporpammel. [lpeamernas nmunus yueonukoB O. C. I'abpuensna, U. I'. OctpoymoBa, C. A. CnankoBa. 8—9 Kjacchl:

yaeOHoe mocodue s odmeodpazoBaTenbHbix opranuzaruii / O. C. 'abpuensn, C. A. CnankoB — M.: [Ipocsemenne, 2019.

YMK «Xumusa. 9 knacc»
la6puensa O. C. Xumus. 9 kiacc : yueOHUK 11 o0meoopa3oBaTenbabix opranu3anuii / O.  C. Tabpuensn, U. I'. Octpoymon, C. A.
CnankoB. — M.: IIpocBenienue, 2019

Xumus. Paboune nmporpammel. [lpenmernas nuaus yueonukoB O. C. I'aGpuensna, M. I'. OcrpoymoBa, C. A. CrnagkoBa. 8—9 Kiacchr:

yaebHoe nmocodue ais obmeodbpazoBaTenbHbix opranusamuii / O. C. I'abpuensn, C. A. CnangkoB — M.: [IpocBemenne, 2019.



KasengapHo - TeMaTn4yecKkoe IJIaHUPOBaHHE
8 ki1acc (2 yaca B HeJ1eJI10)

Ne Hara Tema ypoka dom. Buabl yueOHoii 1eITeJIbHOCTH
n/n Inaun ‘ dakr Homep 1a6. pa6 3ajJaH.
HavanbHble NOHSATUA ¥ 3aKOHBI XUMUH (20 4)
1 [Ipenmer xumuu. Ponb ITap. 1 | OOBSCHSIOT, YTO MPEAMETOM U3YUEHHUS XUMHH SBJISIOTCS BEIIECTBA, UX CBOWCTBA U

XUMMHU B KU3HU ux npespaiieHus. Pa3ianuaror Tena U BelecTBa, BEIIECTBA U MaTepUabI.

YeI0BeKa. YcTaHaBIMBAOT IPUUUHHO-CIIEICTBEHHBIE CBSI3U MEX]ly CBOMCTBAMU BEIIECTB U UX

JL.pNel IIPUMEHEHUEM. XapaKTepU3yIOT ITOJIOKUTEIbHYIO U OTPULATENBHYIO POJIb XUMHUH B
KHU3HH COBPEMEHHOr0 0011ecTBa. APryMEHTUPYIOT CBOE OTHOLICHUE K XeMO(QUINU U
xemMogoouwu.

2 MeTtons! u3y4eHus [Tap.2 | XapakTepu3ylOT OCHOBHbBIE METO/BI U3yUEHUS €CTECTBEHHO-HAYYHBIX U CLHUIIINH.

XUMHH ITpuBoAsAT npuMeppl MaTepUabHBIX M 3HAKOBBIX WM CHUMBOJIBHBIX MOZEIEH,
HCIIOJIb3YEMBIX Ha YpOKax (U3MKH, OMOJIOTHH U Teorpadumu.

CobuparoT 00bEMHBIE U IIAPOCTEPHKHEBBIE MOJIEIIN HEKOTOPHIX XUMUYECKUX BEIIECTB
3 ArperaTtHble COCTOSHUS [Tap.3 | PaznuuaroT Tpu arperaTHbIX COCTOSTHUS BEILECTBA. Y CTAHABIMBAIOT B3aUMOCBS3U
BEIECTB. MEX/1y HUMHU Ha OCHOBE B3aMMHBIX I1€PEXOJI0B.

JLp. Ne2 NrocTpupyroT 3TH epexoasl TPUMEpPAMH.

HabmonaioT XuMUYECKUi SKCIIEPUMEHT U desiaiom BBIBOJIBI HA OCHOBE HAOJII0IEHU I
4 IT. p Ne 1 «3HaKoMcTBO C Paboratot ¢ 1abopaTopHbIM 000pyIOBaHUEM U HAarpeBaTEIbHBIMU MTPUOOpaMH B
1a00paTOPHBIM COOTBETCTBHH C IIPaBUJIAMU TEXHUKU OE30MaCHOCTH.

000pyI0BaHUEM. BrImonHsoT npocreime MaHUIYIJISILUY € J1Ja00paTOPHBIM 000pYAOBaHUEM: C

[Ipasuia Th npu pabote 71a00paTOPHBIM IITATUBOM, CO CHMPTOBKOM. O(QOpMIISIOT OTYET O poAETaHHON

B KaOMHETEe XUMUN» pabote

5 ®usnueckue ABICHUS B [Tap.4 | Paznuuaror ¢u3nyeckue U XUMHUYECKHUE SIBJICHUS, YUCThIE BELIECTBA U CMECH.

XUMUH. Knaccudumupyror cmecu.

JLp. Ne3-4 [IpuBoIAT mpUMEpPBI CMECEN Pa3JIMYHOIO arperaTHOro COCTOSHUS. Y CTAHABIIMBAIOT
NPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXAY (PU3MUECKUMH CBOMCTBAMH BEIIECTB CMECH U
criocodamu uX pasjeneHus. Pa3nuyaroT ux, ONUCHIBAIOT UM XapaKTePU3YIOT
IIPAKTUYECKOE 3HAYCHUE.

6 [1.p.Ne 2 « AHanmn3 NOYBBI» Pa6oratoT ¢ 1abopaTopHbIM 000pyIOBaHUEM U HAarpeBaTeIbHBIMU TPUOOpaMH B
COOTBETCTBHMHM C IPaBUJIAMU T€XHUKH O€30MaCHOCTH. BBIMONMHAIOT npocTeiime




nprEMBI OOpalleHus ¢ Ja00paTOPHBIM 000PYAOBAHUEM: BOPOHKOM, (DUIILTPOM,
cnupToBKOM. HabmomaroT 3a CBOMCTBAMHU BEIIECTB U SIBJICHUSAMU, ITPOUCXOISIIUMHU C
BemectBaMu. ONUCHIBAIOT XUMUY €CKUI SKCIIEPUMEHT.

JlenaroT BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO SKCIEPUMEHTA

7 ATOMHO- MOJIEKYJIIPHOE [Tap.5 | OOBACHSIOT YTO TAKOE XUMUYECKUI IIIEMEHT, aTOM, MOJIEKYJIa, aJlIOTPOITHS, HUOHBI.
y4eHue. XMMHYECKHE Paznuyaror npocThie ¥ CI0XKHBIE BEUIECTBA, BEIIECTBA MOJICKYJISIPHOTO U
AJIEMEHTHI HEMOJIEKYJIIPHOTO CTPOCHHUS. Yemanasnuearom TPUUUHHO-CIEICTBEHHBIE CBS3U
MEX1y COCTAaBOM MOJIEKYJ M CBOMCTBAMHU aJUIOTPOIHBIX MOAU(DUKAIINI KU CIOpoa.
@OpMYJIMPYIOT OCHOBHBIE IMOJIOKEHHSI ATOMHO-MOJIEKYJISIPHOTO YUYEHUS
8-9 3HAKU XUMHUYECKUX [Tap. 6 | Ha3pIBaroT 1 3aNIMCHIBAIOT 3HAKU XUMUYECKUX JIEMEHTOB. XapaKTEPU3YIOT
AJIEMEHTOB. nH(}OpMaIUIO, KOTOPYIO HECYT 3HAKH XUMUYECKUX 3JIEMEHTOB.
[Tepnonnueckas Tabauma OOBACHSIOT STUMOJIOTHYECKU € Hayala Ha3BaHUM XUMUYECKUX DJIEMEHTOB U UX
XUMHYECKUX 3JIEMEHTOB OTAENbHBIX Ipynn. ONUCHIBAIOT CTPYKTYPY TaOJHUIBI XUMHUECKUX d5ieMeHToB [1. U.
JI. 1. MeHaeneera. MenneneeBa. PaznnuaroT KOpOTKONEPUOJHBIA U JIIMHHOIIEPUOAHBIN BapUAHTHI
[Tepuoaunueckoii cucremsl /. 1. Menneneesa
10-11 Xumnueckue GopMyIibl [Map.7 | OToOpaxaroT cocTaB BEUIECTB C MOMOIIBI0 XUMUYECKUX (popMyTI.
Pasnmyarot nHAEKCH U KOdQUIueHTsl. HaxoasT OTHOCHTENBHYIO MOJIEKYJISIPHYIO
Maccy BEIIECTBA U MACCOBYIO JIOJI0 XUMHYECKOIO 3JIEMEHTAa B COCTUHEHHH.
TpancmupyroT HHGOPMAITNIO, KOTOPYIO HECYT XUMHYECKHE (DOPMYJIBI
12-13 BaneHTHOCTH [Tap.8 | OOBACHSIOT 4TO TaKOE BaJICHTHOCTh. [[OHMMAIOT OTpakeHUe MOPSIKA COCTUHECHUS
aTOMOB B MOJIEKYJIaX BEIIECTB MOCPEACTBOM CTPYKTYPHBIX (OpPMYJ. Ydarcs
COCTaBJIATH ()OPMYJIbI COSAMHEHHH 1O BAJICHTHOCTH M ONPEEISATh BaJICHTHOCTD
AJIEMEHTa 10 (OPMYJIE €ro COeTMHEHHS
14 XUMHUYECKHE PEAKIINU. [Tap.9 | XapakTepu3yroT XUMHUYECKYIO PEAKIUIO U €€ YIaCTHUKOB (peareHThl U MPOAYKTHI
JLp. Ne5-7 peakuuu). ONUCBHIBAIOT NPU3HAKU U YCIOBMSI TEUEHUSI XUMHUUECKUX PEAKLIUM.
Paznnuaror 3K30TepMHUUECKUE U SHAOTEpMUYECKUE peakuu. COOTHOCAT peakuuu
TOPEHUS U SK30TEPMUUYECKUE PEAKIIUU.
15-16 Xumnueckue ypasHeHus. | [Iap.10 | @opmympyroT 3aKOH COXpaHEHUs MAcChl BelecTB. COCTABIISIOT HA €r0 OCHOBE

JLp. Ne8-9

XUMHUYECKUE ypaBHEHHs. TPaHCIUPYIOT HH(MOPMAIUIO, KOTOPYIO HECYT XMMHYECKH e
ypaBHEHMS. DKCIEPUMEHTAIBHO MOATBEPKIAIOT CIIPABEIJIMBOCTh 3aKOHA
COXpPaHEHUSI MACChI BELIECTB




17-18

THunel XUMHYECKUX
peakuuii.
JLp. Nel10-11

[Tap.11

KnaccupuuupyroT XuMHUYECKHe PEakIiy 10 MPU3HAKY YKCIIa ¥ COCTaBa PEareHTOB U
MPOAYKTOB. XapaKTEPU3YIOT POJIb KaTAJIM3aTOpa B IPOTEKAHUU XUMHUECKOM
peakiuu.HaGmo1al0T 1 OMUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT C TTOMOIIIBIO
PYCCKOTO (POIHOr0) SI3bIKA M SI3bIKA XUMUHU

19 [ToBTOpEHUE U O6001al0T U CHCTEMaTU3UPYIOT CBOM 3HaHUs Mo TeMme: « HauanbHble MOHATHS U
0000111eHNE TEMBI 3aKOHBI XUMHUM». [[pUMEHSIOT Ha MpaKTHUKe paHee U3ydeHHBIN MaTepua, padboTas 1o
«HauanbHpIe TOHATHS 1 IpyIIaM ¢ 3aJaHUSMH Pa3HOT'O YPOBHS CIOXKHOCTH
3aKOHBI XUMHM»
20 KonTtponbHas pabota Ne 1 «HauanbHble IOHATUS M 3aKOHBI XUMUN
BaskHelilmue npeacraBuTe/ M Heopranmieckux pemects. KoninyecTrBeHHble oTHOIIeHNs B Xxumuu (18 1)
21 Bo3nyx u ero cocras [Tap.12 | XapakrepusytoT 00BEMHYIO TOJIF0O KOMIIOHEHTA TaKOW MPUPOTHON ra30BOM CMECH,
KaK BO3yX, U PACCUUTHIBAIOT €€ 10 00BhEMY 3TOi cMecu. ONUCHIBAIOT 00BEMHBIM
COCTaB aTMOC(EPHOro BO37yXa U MOHUMAIOT 3HaYEHHE IIOCTOSHCTBA ITOI'0 COCTaBa
JUIs 30pOBbS
22 Kucnopon [Tap.13 | XapakTepusyroT 030H, KaK aJJIOTPOIHYIO MOAM(UKALIKIO KHcIopoaa. ONUCHBAIOT
¢du3nuecKue U XMMUYECKHUEe CBOMCTBA, MOJYyYEHHE U TPUMEHEHHE KUCI0poia C
HCIOJIb30BAaHUEM PYCCKOI0 (POAHOIO0) SI3bIKA U SI3bIKa XUMUHU.
YcTaHaBIMBAIOT MPUYUHHO-CIIEICTBEHHBIE CBA3H MEXAY (PU3MUECKUMU CBOMCTBaMU
KHCIIOpOo/Ia M criocobamu ero coonpanus. [IpoBoasT, HaOMIOJAI0T U ONMUCHIBAIOT
XUMHUYECKUH 3KCIIEPUMEHT I10 NIOJyUYEHHUI0, COOMPAHUIO U PACI03HABAHUIO
KHCJIO0poAa ¢ cOOJII0IEHHEM MTPaBUJI TEXHUKHU 0€3011aCHOCTU
23 I1. p.Ne3 «ITonyuenue, PaboTarot ¢ mabopaTopHBIM 000pyIOBaHUEM M HAarpeBaTEIbHBIMHU TPHOOpaMH B
cobupaHue u COOTBETCTBHMM C IIPaBUJIAMU TEXHUKU O€30MaCHOCTH. BBINONHAIOT npocreiiime
pacrno3HaBaHue npuémbl oOpalieHus ¢ 1a00paTOpHBIM 000PYAOBaHUEM: cOOUpaTh MPUOOp IS
KHCII0pOa» IIOJIy4Y€HHMsI Ta30B, IPOBEPSTh €r0 HA TEPMETUYHOCTD U MCIOIb30BaTh IS TOJIY4YECHHUS
kucinopoga. CobuparoT KHUCIOPOI METOJ0M BBITECHEHHUS BO3/lyXa U Paclo3HaIoT €ro.
HaOmronaroT 3a cBOMCTBaMU BELIECTB U SIBICHUSIMM, ITPOUCXOASAIUMHU C
BeniectBaMy. ONUCHIBAIOT XUMUUECKHH SKCIIEPUMEHT C IOMOLIbIO €CTECTBEHHOTO
(pPyccKoro Wiy poaHOro) si3blKa U si3blka XMMHUH. COCTaBIISIIOT OTYET IO pe3yibTaTaM
IPOBEJCHHOI0 HKCIEPUMEHTA
24 Oxkcuppl. [Tap.14 | BeigenstroT CyIliecTBEeHHbIE IPU3HAKU OKCUIOB. /[at0T Ha3BaHUS OKCHIOB I10 X
JLp. Nel2 dopmynam. CocTaBistoT HOpMYIIbl OKCHIOB O UX Ha3BaHUIM. XapaKTepU3yIOT

TaKuX IPEACTABUTENIEH OKCUIOB, KAK BOJA, YTJIEKUCIIbII I'a3 U HeraméHasi U3BeCThb




25 Bonopo. [Tap.15 | XapakTrepusyroT COCTaB MOJIEKYIIbI, (PU3MUYECKHE M XUMHUECKHE CBOMCTBA,

JLp. Nel3 MOJYYEHUE U TPUMEHEHU € BOJIOPO/iA. Y CTAaHABJIMBAIOT MPUYMHHO-CIEICTBEHHbBIC
CBSI3U MEXY (PU3NYECKUMU CBOWCTBAMHU U CIIoco0aMu cOOMpPaHUs BOAOPOA, MEXKIY
XMMHUYECKUMU CBOWCTBAMHU U €r0 MPUMEHEHHUEM.

26 I1.p. Ned «ITonyuenue, PaGorator c mabopaTopHbIM 000pyI0BaHUEM U HarpeBaTeIbHBIMU MPpUOOpaMu B
cobupanue u COOTBETCTBHH C IPaBUJIAMU TEXHUKH O€30MaCHOCTH. BHIMOMHSIOT mpocteiiiime
pacrio3HaBaHHe npreMbl oOpalieHus ¢ 1a00paTOpHbIM 000pYIOBaHUEM: COOUPATh MPUOOP JJIs
BOZIOPOZIA» IIOJTyYEHMsI Ta30B, IPOBEPSITh €r0 HA TEPMETUYHOCTD U MCIOIb30BATh ISl TOJIY4YEHHUS

Bozioposa. CoOuparoT BOAOPO METOIOM BBITECHEHUS BO3AyXa U PaCIO3HAIOT €ro.
Habumonaror 3a cBolCTBaMM BELLIECTB U SBJICHUSIMU, IPOUCXOIALIMMHU C BEILIECTBAMH.
OnuchIBalOT XUMHUECKUN SKCIIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOTrO (PYCCKOro HIIn
POJHOTrO0) SI3bIKA U s3bIKa XUMHUU. COCTABISIOT OTYET 1O PE3YJILTATAM.
27 Kucnotst. [Tap.16 | AHanu3upyroT cocTaB KUCIOT. Pacro3HaroT KUCIOTHI C MOMOILBIO MHIUKATOPOB.
JLp. Nel4 XapakTepusyloT npPEACTaBUTENEH KHUCJIOT: COJSHYI0 M CEpHYK. XapaKTepu3yloT
PacTBOPUMOCTh COCMHEHHI C TIOMOIIBIO TaOIUIIBI PACTBOPUMOCTH.
VYcraHaBaMBAalOT MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKAY CBOMCTBAMHU COJISTHOM M
CEpHOI KUCIIOT U 00JaCTSIMU UX IPUMEHEHUSI.
28 Comu [Tap.17 | XapakTepusylOT CONHM KaK MPOAYKThI 3aMEIICHHUS BOAOPOJA B KUCIOTE Ha METaJll.
3anuceiBaoT GOpMyJIbl coslel o BaJieHTHOCTH. HaspiBatoT comu mo gopmyiam.
Hcnonp3yroT TaOJMIly pPacTBOPUMOCTH [UJIsl XapaKTEpUCTHKU CBOWCTB  COJIEH.
[TpoBoasT pacuyérel o popmynam coseit
29-30 KomnuecTtBo BeliecTsa [Tap.18 | OOBACHSAIOT YTO TAKOE KOJIMYECTBO BEIECTBA, MOJIb, IOCTOSTHHAST ABOTa/IpO,
MoJIsipHas Macca. PemaroT 3a1adu ¢ UCIOJIb30BAaHUEM MOHATHI «KOJIMUYECTBO
BEIIECTBA», «KMOJIIpHAsl Maccay, «10CTOsIHHAasi ABOraipo
31 ModnsipHblil 00beM [Tap.19 | OOBICHAIOT YTO TAaKOE MOJISIPHBIH 00BEM Ia30B, HOPMaJbHBIE YCIOBH. PemaroT
ra3o00pa3HbIX BEIIECTB 3aJ]a4M C MCII0JIb30BAaHUEM MTOHATUH «KOJIMYECTBO BELIECTBA», «MOJIIpHAs Maccay,
«MOJIIpHBI 00BEM Ta30B», «IIOCTOSIHHAST ABOraapoy.
32-33 Pacuérel no xumuueckum | Ilap.20 | XapakTepu3yroT KOJMUYECTBEHHYIO CTOPOHY XUMUYECKUX O0BEKTOB U MPOLIECCOB.
YpaBHEHUSIM Pemaror 3a1auu ¢ MCHOJIb30BaHUEM MOHITHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS
Maccay, «MOJIIPHBIA 00BEM ra3oBy, «1OCTOSTHHAsT ABOTaJpo»
34 Boxa. OcuoBaHusl. [Tap.21 | OOBSACHSIOT UTO TAKOE «OCHOBAHHUS, «ILEI0YN», KKAUCCTBECHHAS PEAKIIUS»,

JLp. Nel5

«uHauKaTtopy. KnaccuumupyoT OoCHOBaHUS MO PACTBOPUMOCTH B BOJIE.
OrnpenessiioT MPUHAJISKHOCTH HEOPraHUYECKUX BEUIECTB K KJIacCy OCHOBAHUM MO




dopMmyse. XapaKTepu3yrT CBOMCTBA OTICJIbHBIX MPEACTAaBUTEICH OCHOBAHUH.
Hcrnonp3yroT TabauIly pacTBOPUMOCTH JJIsl OIPENIEeICHHUS PACTBOPHUMOCTH
OCHOBAHMM.

35 PactBopbl. MaccoBas [Tap.22 | OOBACHSAIOT UTO TAKOE «MACCOBAs 10151 PACTBOPEHHOI'O BEILIECTBA». Y CTAHABIMBAIOT
JIOJIst aHaJIOTUU C 00BEMHOM J10J1ei KOMITOHEHTOB Ta30BOM cMecHu. PemmaroT 3a1aum ¢
pPacTBOPEHHOTO BEIIECTBA WCIIOJIb30BAaHUEM TTOHATHI «MacCOBasl 1OJIS DJIEMEHTA B BEIIECTBEY, «MAaCCOBAsI OIS
JLp. Nel6 PacCTBOPEHHOT'O BEIIIECTBA», «0O0OBEMHAs JI0JI Ta3000pa3HOr0 BEIIECTBAY

36 ILp. Ne 5 Pa6oratot ¢ 1abopaTopHbIM 000pyIOBaHUEM U HAarpeBaTeIbHBIMU TPUOOpaMH B

«[Ipurorosienue COOTBETCTBHH C IPaBUJIAMU TEXHUKH O€30MaCHOCTH. BHIMOIHSIOT mpocreiiiime

pacTBOPOB COJICH C UX MpreMbl 0OpalleHus ¢ JabopaTOPHBIM 000PYAOBAHUEM: C MEPHBIM IIUIIMHIPOM, C

3aJJaHHOM MacCOBOM Becamu. HaOmrogaioT 3a cBoMicTBaMU BEILIECTB U SIBJICHUSMU, TPOUCXOASIIIUMHE C

TOTIei» BeniecTBaMu. ONMHUCHIBAIOT YKCHEPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MIIH
POIHOTrO) SA3bIKA U s3bIKa XUMHH. COCTABISAIOT OTUYETHI IO pe3ysibTaTaM
MIPOBEJIEHHOI'0 FKCIIEPUMEHTA

37 O060011EHE U O000IIaI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TeMe: «BakHelme
CHCTEMAaTU3allKs 3HAHUH NpeCTABUTEIN HEOPraHMYECKUX BellecTB. KoMuecTBEHHbIE OTHOIIEHUS B XUMUN) .
no teme: «BaxHneiime [TpuMeHAIOT Ha MPAaKTUKE paHee U3yUEHHBIM MaTepua, padoTas 110 Ipynmam ¢
HPCICTABUTCIIA 3aJaHMSAMH PA3HOTO YPOBHS CIIOKHOCTU
HEOPraHUYECKUX
BEIIECTB.

KosmuectBenHbie
OTHOIIEHUS B XUMHUU»
38 KontponpHas pabora Ne2 o teme: «BaxHelilne npeacTaBUTENN HEOpraHU4ecKuX BelecTs. KoanuecTBeHHbIE OTHOILIEHUS
B XUMUU
OcHOBHBIE KJ1ACChl HeOpranuveckux coequHenui (10 q)
39 OKcHabI: [Tap.23 | OOBACHSAIOT YTO TaAKOE HECOJICOOPA3YIOIINE OKCHIBI, COJIC00pa3yIOIIe OKCH/IBI,
KJIaccu PUKanus U OCHOBHBI€ OKCHU/IbI, KUCIIOTHBIE OKCH/IBI. XapaKTePU3YIOT O0IINE XUMUIECKUE
CBOMCTBA. CBOICTBA COJICOOPA3YIOLIMX OKCHUJIOB (KUCIOTHBIX M OCHOBHBIX) COCTaBIISAIOT
JL.p. Ne17-18 YpaBHEHMS peakuil ¢ yyacTueM OKcuJ0B. HaOGmoqaroT u onucheiBalOT peakiiny C

y4aCTHEM OKCHJIOB C MTOMOIIBIO €CTECTBEHHOT O (PYCCKOTO UIIM POJIHOTO) A3BIKA U
sI3bIKa XUMHH. [IpOBOJSAT OMBITHI, MOATBEPKIAIOIINE XUMUYECKAE CBOMCTBA OKCHIIOB
¢ COOJIIOJIEHUEM MPaBUJI TEXHUKU O€30M1aCHOCTU




40 OcHoBaHu4: [Tap.24 | CocTaBasioT ypaBHEHHS peaKlMii ¢ ydacThueM ocHoBaHuW. HabmogaoT u
KJIaccu pUKaus u OIUCHIBAIOT PEAKLIUU C yYACTHEM KHCIIOT C IOMOULIbIO €CTECTBEHHOT'O (PyCCKOIr0 MIIH
CBOMiCTBA. POAHOI0) SA3bIKA U sI3bIKa XUMUU. [IpOBOAAT OMBITHI, MOATBEPKAAIOIINE XUMUYECKHE
JLp. Ne19-21 CBOWCTBAa OCHOBaHHUH, C COOJIIOJIEHNEM MpaBUJ TEXHUKH 0€30MaCHOCTH
41-42 Kucnotsr. Ux [Tap.25 | XapakrepusyroT o01me XuMudeckiue cBoicTBa KuciaoT COCTaBISIIOT ypaBHEHUS
KJIacCU(pUKAIUU U peakuuii ¢ yuactuem KucioT. HaGaroaaoT U oMM ChIBAIOT PEAKIUH C y4acTHEM
XUMHUYECKUE CBOWCTBA. KUCIOT. [IpoBOAST OMBITHI, MOATBEPKAAIOIINE XMMUYECKHE CBOWCTBA KHCIIOT, C
JLp. Ne22-23 COOJIIOIEHNEM TIPAaBUJI TEXHUKU O€30M1aCHOCTU
43-44 Comn, ux knaccuukanus | [lap.26 | PaznuuaroT moHATHS «CPEAHUE COJIN», KKUCIBIE COJIMY, KOCHOBHBIE COJIM.
U XUMHYECKHE CBOMCTBA. XapaxkTepusyroT o01e XuMu4eckre cBoiictBa cosieil. COCcTaBisAOT ypaBHEHUS
JLp. Ne24-26 peakIuii ¢ yuactuem cojieii. HabmonaroT 1 O ChIBAIOT PEAKIIUU C Y4aCTHEM COJIeH ¢
IIOMOIIBIO €CTECTBEHHOTr0 (PYCCKOI0 MJIM POJIHOTO) SI3bIKa U s3bIKa XUMHHU. [IpoBoasT
OIIBITHI, HOATBEPXKIAIOIINE XUMUYECKUE CBOICTBA COJIEH ¢ COOJIIOACHNEM MTPaBUII
TEXHUKH 0€30IacHOCTH
45 I'enernueckas cBs3b [Tap.27 | XapakTepusyroT NOHATHE «TE€HETHUYECKUN psa». NILTIOCTpUPYIOT T€HETUYECKYHO
MEXIy KilaccaMu B3aUMOCBSI3b MEK/Y BEILIECTBAMMU:
HEOPraHWYECKUX BEILECTB IIPOCTOE BELIECTBO — OKCHUJ — T'MJIPOKCHU]I — COJIb. 3aIIUCBIBAIOT YPAaBHEHHMUSI
JLp. Ne27 peaKIyii, COOTBETCTBYIOLIMX MOCIEI0BATEIBHOCTH («IIETIOUYKE») MPEBPALICHUM
HEOPraHUYECKUX BEIIECTB PAa3JIMYHbIX KJIACCOB.
46 ILp. Ne 6 «Pemenune VYuarcs obpamathes ¢ 1a00paTopHbIM 000pYJOBaHUEM U HarpeBaTEIbHBIMU
9KCIEePUMEH TaTbHBIX npubopaMu B COOTBETCTBHMHM C IIPAaBUIIAMH TEXHUKHU 0€30M1acCHOCTH, paclo3HaBaTh
3a1au» HEKOTOpble aHHMOHBI U KaTHOHBI. HabmroaaroT cBolCcTBA AJIEKTPOIUTOB U
IIPOMCXOAdIME C HUMHU siBJIeHUs. HaOmogaoT ¥ onuChIBalOT peakluu C y4acTUEM
JIEKTPOJIMTOB C IOMOUIbIO ECTECTBEHHOTO (PYCCKOI'0 MJIM POAHOIO) SA3bIKA U SA3bIKA
XUMHH. DOPMYJIUPYIOT BBIBOJBI 10 pe3yJIbTaTaM IPOBEIEHHOI0 IKCIEPUMEHTA
47 O60061eHuE U O6001a0T U CUCTEMAaTU3UPYIOT CBOM 3HaHUs MO TeMe: «OCHOBHBIE KJIACChI
CUCTeMaTU3alHsl 3HAHUI HEOPraHWYECKUX COCIUHEHUN» . [I[pUMEHSIOT Ha ITpaKTUKE paHee U3ydEeHHbBIN
1o teme: «OCHOBHbIC MaTepual, paboTras 1o rpymmiaM c 3aJaHUsIMU Pa3HOr0 YPOBHS CIOXHOCTHU
KJIaCChl HEOPTaHUYECKUX
COEIUHEHUN
48 KonTtponbshas padora Ne3 mo teme: «OCHOBHBIE KJIacChl HEOPraHUUECKUX COEJIMHEHUI




Ilepunoauyeckuii 3axkon u [lepuoanyeckasi cucremMa xumMudeckux 3jaeMeHToB J[. U. MenageneeBa. Ctpoenue aroma (8 1)

49 EcrectBeHHbIE [Tap.28 | OOBACHAIOT MPU3HAKH, TO3BOJISIOMINE 00BEAUHATH TPYIITBl XUMUYECKUX JIEMEHTOB
ceMelcTBa B €CTECTBEHHbIE ceMelcTBa. PacKpbIBAIOT XUMHUECKUN CMBICIT (3TUMOJIOTHIO)
XUMHUYECKUX Ha3BaHUN €CTECTBEHHBIX CEMEUCTB. APryMEHTHPYIOT OTHOCHTEIbHOCTh Ha3BAHUS
AJIEMEHTOB. «uHepTHBIE ra3b. OOBICHSIOT YTO Takoe «aMpoTepHble coequHeHus». HabmonaoT
AmdoTepHOCTS. Y ONUCBIBAIOT peakiuil. XapaKTepH3yIOT ABONCTBEHHBIN XapaKTepe CBOICTB
JLp. Ne28 aM(pOTEpPHBIX OKCUJOB U THAPOKCUAOB. [IpOBOAST OMBITHI 1O MOTYYEHHUIO U
HOATBEPXKICHUIO XUMUYECKHX CBOMCTB aM(DOTEPHBIX OKCHJIOB M THIPOKCH/IOB.
50 Otkpeitue /1. U. [Tap.29 | Pa3nuuaroT ecTecTBEHHYIO U MCKYCCTBEHHYIO KJIacCU(UKALIUU.
MenpeneeBsiM AprymMeHTUpyIOT OTHeceHue Ilepuoanueckoro 3akoHa K €CTECTBEHHOM
[lepuoanueckoro 3akoHa KJaccupukanuu. MonenupyroT XUMUYECKUE 3aKOHOMEPHOCTH C BBIJIEJIIEHUEM
CYLECTBEHHBIX XapaKTEpUCTUK O0bEKTa U PEICTABICHUEM UX B IPOCTPAHCTBEHHO -
rpadu4ecKol WM 3HAKOBO-CUMBOJIMYECKOH hopme
51 OcHOBHBIE CBEICHUS O [Tap.30 | OOBACHSAIOT UTO TAKOE «IIPOTOHY, KHEUTPOH», «IIEKTPOH», «XUMHUYECKUN FIIEMEHT,
CTPOEHUU aTOMOB. «MaccoBoi yncino». OnuceBalOT CTPOCHUE si/ipa aToMa ucnodb3ys [lepuoanyeckyro
cucreMy xumuueckux saemeHToB J[. . Menaeneepa. [Tony4aror uadopmaiuro mo
XUMHH U3 Pa3IMYHbIX HCTOYHUKOB, AaHAIM3UPYIOT €€.
52 CrtpoeHue 3MeKTPOHHBIX [Tap.31 | OOBACHAIOT YTO TAKOE JIEKTPOHHBIN CIIOM MM SHEPreTUUECKUI YPOBEHbD.
YpOBHEW aTOMOB CocTaBistOT CXEMBI paclpeeeHHs] JIEKTPOHOB 110 SJIEKTPOHHBIM CIIOSIM B
XUMHUYECKUX 3JIEMEHTOB AIIEKTPOHHOM 000JI0UYKe
No«Nel-20 B Tabmutie /1.
N. Menneneesa.
53 [lepnoanueckuii 3aK0H [Tap.32 | PackpeiBatoT (U3NYECKHII CMBICI: TOPSIKOBOrO HOMEpa XMMHYECKOT0 JIEMEHTA,
. . MenneneeBa u HOMEpa IIeproia U HOMEPA IPYIIIIHI.
CTpPOEHHE aToOMa OOBACHAIOT 3aKOHOMEPHOCTH M3MEHEHHUS METAINIMYECKUX U HEMETAJUINYECKUX
CBOWMCTB XMMHMUYECKHX 3JIEMEHTOB U UX COEIMHEHUN B IEpUOJAX U I'PyMNIax
54-55 XapaxkTepucTrka [Tap.33 | XapakTepu3yroT XUMUYECKHE DJIEMEHTHI 1 —3-T0 MEPHOI0B 10 UX ITOJI0KECHHIO B
XUMHUYECKOI'O DJIEMEHTA [Tepuoanyeckoit cucreMe xuMuueckux 3i1emeHToB J[. 1. Meneneesa.
Ha OCHOBAHHH €ro ApPryMeHTUPYIOT CBOMCTBA OKCHUJOB U T'MIPOKCHI0B METAJIJIOB U HEMETAJIJIOB
nosioxxeHust B [1C IIOCPEACTBOM YPABHEHUM pEaKkLUil
56 3HavyeHue OnpenensroT UCTOYHUKH XUMHUECKOol nHpopmarun. [TlonydaioT HEOOX0IUMYIO

[Teproanyeckoro 3akoHa

WH(GOPMAIUIO U3 PA3INYHBIX HCTOYHUKOB, aHATH3UPYIOT €€, 0hOpMIISIOT




u Ilepuoanueckoit
CHCTEMBI XUMUYCSCKUX
anemenToB /JI. H.
Menpgeneepa

MH(GOPMAITMOHHBIN MPOYKT, MPE3EHTYIOT €ro, BEAyT HAYYHYIO TUCKYCCHIO,
OTCTauBaKOT CBOKO TOYKY 3PEHHUS

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakiun (9 1)

S7

HMNonnag xumnueckas
CBSI3b

ITap.34

OOBACHSIOT YTO TAKOE HOHHASI CBSI3b, MOHBI. XapaKTEPU3YIOT MEXaHU3M
o0Opa3oBaHus HOHHOH CBs3U. COCTaBIISIIOT CXeMbl 00pa30BaHMS HOHHOMN CBSI3U.
Ucnonps3yoT 3HaKoBoe MojienupoBanue. OnpenenstoT TUI XUMUYECKON CBS3HU MO
dbopmyie BemecTBa. [IpuBOAST MpUMeEphI BEIIECTB C HOHHOH CBS3BIO.
YcraHaBIMBaKOT NPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKY COCTaBOM BEILECTBA U
BUJOM XUMHUYECKOMN CBSI3U, MEXITY HOHHOW CBS3bIO U KPUCTAJIIMYECKUM CTPOCHUEM
BEIIECTBA, MEXAY KPUCTAJIIMYECKUM CTPOCHUEM BEIIECTBA U €r0 (PU3NYECKUMHU
CBOMCTBaMH

58

KoBanenTHas nomnspHas
U HENoJIsIpHAas
XUMHUYECKas CBS3b

ITap.35-
36

OOBACHSIOT YTO TAKOE KOBAJICHTHASI CBSI3b, BAJIEHTHOCTh. COCTABIISIIOT CXEMBI
00pa30BaHKS KOBAJCHTHOW HEMOISAPHON XUMUYECKOHN CBsI3H. M cronb3yroT 3HaKOBOE
MoaenupoBanue. OnpenensoT THII XMMHYECKOH CBs3U MO (popMyJie BemecTsa.
[IpuBOAST NprUMeEphl BEHIECTB C KOBAJEHTHOU CBS3bI0. DJIEKTPOOTPUIIATEIHHOCTD

59

Mertamnmmueckas
XUMUYECKAS CBI3b.
JLp. Ne29

[Tap.37

OOBACHSIOT YTO TAKOE METAJJINYECKAs CBA3b.

CocCTaBJsI0T CXeMbI 00pa30BaHKS METAJITMYCCKON XUMHUECKOW CBSI3H.
Hcnonb30BaTh 3HAKOBOE MOJISTMPOBAHKE. XapaKTEPU3YIOT MEXaHU3M 00pa30BaHUs
METaIIHYECKOM CBS3H.

OnpenenstoT THIT XUMUYECKOH CBs3u 10 (popmyie BemecTBa. [IpuBoaar npumepsl
BEIIECTB C METAJNIMYECKON CBA3BIO. Y CTAHABIMBAIOT MPUYMHHO-CIICACTBEHHbBIE
CBSI3M MEXJ1Yy COCTABOM BEIIECTBA U BUJOM XUMUYECKON CBS3HU, MEXKIY
METaJUTMYECKON CBSI3bIO0 U KPUCTAJUIMUECKUM CTPOCHHUEM BEIIECTBA, MEXKIY
KPUCTAJUIMYECKUM CTPOSHHEM BEIECTBA U €ro PU3NYECKUMH CBOKWCTBAMM.

60

CrerneHp OKHUCIEHUS

[Tap.38

OOBACHSIOT YTO TAKOE «CTEMEHb OKUCIICHUS», «BAJICHTHOCTHY.

CocraBnsaoTr (Gopmynbsl OMHApHBIX COENMHEHHWH Ha OCHOBE OOIIEro crmocoda HxX
Ha3BaHUW. CpaBHUBAIOT BAJICHTHOCTb U CTENEHb OKUCIEHUS. PacCUnTBHIBAIOT CTENIEHU
OKHCJIEHUS 10 (pOpMyTaM XHMHYECKHX COCTUHEHHIM




61-62 OKHCIUTENBHO- [Tap.39 | OOBACHAIOT YTO TaKOE OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIC PEAKIMH, OKHUCIUTEb,
BOCCTaHOBUTEIbHBIE BOCCTaHOBUTENb, OKHCIIEHHE, BOCCTAHOBJICHUE.
peakuuu KnaccupuuupyoT  XUMHYECKHE peakUuid IO TNPU3HAKY «U3MEHEHUE CTereHel
OKHCJICHUS DIIEMEHTOB.
OmnpenenstoT OKHCIHTEIb ¥ BOCCTAaHOBHTENb, WPOIECCH OKHCICHUS W
BOCCTaHOBJICHUSI.

63 O6o6mieHME U O0600maroT U cucTeMaTu3upyroT cBou 3HaHus Mo TeMe: «I13 u IICXD» u «Ctpoenue
CHUCTEMaTU3AIHsI 3HAHUI BeniectBa. OBPy». IlpuMenHsoT Ha MpaKkTHKe paHee W3y4eHHBIH MaTepual, paboras mo
no Temam: «II3 u rpymmnaM ¢ 3aaHUsMHU Pa3HOIO YPOBHS CIIOKHOCTU
I[ICX9» u «Ctpoenue
Beniectsa. OBP»

64 IIpomexyrounas atrecranus. KontponbHas padbora

65-66 [ToBTopenue. Pemenne PemaroT pacueTHble 3a1a9H.
pacyeTHBIX 33134
67-68 | PezepBHOE Bpems




KanenaapHo - TeMaTnueckoe NJIaHMPOBaHHe
9 kaacc (2 yaca B HeJeJI10)

Ne Hara Tema ypoka Hom. Buabl yueOHOIl 1eATEJIbHOCTH
n/n Ilnan \ dakr 3a/1aH.
IloBTOpeHUEe u 0000MIeHNe cBeAeHUI 0 Kypcy 8 Kiacca. Xumuueckue peakuuu (5 4)
1 Knaccudukanus [Tap.1 | XapakTepus3yroT OKCUIbI, THIPOKCUIBI (OCHOBAHUS, aM(POTEPHbIE THIPOKCUIBI,
HEOPraHUYECKUX KHUCIIOPOCOIEprKAIIME KMCIIOTHI) U COJIM IO IIJIaHY: COCTaB, CIOCOObI 00pa3oBaHus
BEILIECTB U UX Ha3BaHUIl, XapaKTepHble cBOMCTBa U nostydeHue. KnaccupuupyroT okcuisl,
HOMEHKJIaTypa THJIPOKCH b (OCHOBaHUS, aM(OTepHbIE THAPOKCUIBI, KM CIIOPOICOAEpKAIIIe
KUCIIOTBI) U COJIU 110 Pa3JIMYHbIM IIPU3HAKaM. Y4aTcs HOATBEPKIaTh
XapaKTEPUCTUKY OT/EIbHBIX PEICTaBUTENEN KJIACCOB HEOPraHUYECKUX BELIECTB
ypaBHEHHUSIMU COOTBETCTBYIOIUX peakiuil. PacKpbIBatoT B3aUMOCBSI3b MEX 1Y
KJIACCAMM HEOPraHMYECKUX COECAMHEHUN, KaK FT€HETUYECKYIO
2-3 Knaccudukanus [Tap.2 | OOBACHAIOT MOHATUS «XUMHUYECKasi pEaKLUs», «PEAKIIMH COSITUHEHUS, «PEaKINH
XMUMHMYECKUX peakuuil mo pas3noKEeHUs», «KPEaKIIUU 0OMEHa», «PeaKuu 3aMEIICHUs», «PEaKIINU
pa3INYHBIM OCHOBAHUSM. HeHTpanu3anum», «3K30TEPMUUECKUE PEAKIIUNY, «IHAOTEPMHUUECKUE PEAKIIUNY,
JLp. Nel-5 «oOpaTHMBbIe peaKIUny», KHEOOPATUMBIE PEAKIIUN», «OKHCIUTENbHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUN», KTOMOTE€HHBIE PEAKIIMMNY, «TE€TEPOreHHbIE
peaKImy, «KaTaIMTHUECKHE PEaKIIUN», «HEKATATUTHUECKUE PEaKIHI,
«TeroBoi 3QQeKT XxuMudeckoi peakiumny. Kiaccupuuupyot XuMuyeckue
PEAKIMH 110 PA3IMYHBIM OCHOBAaHUAM. ONpPenensaoT OKUCIUTEIND U
BOCCTaHOBUTEIIb, IIPOLIECCHI OKMCIIEHUS U BOCCTAHOBJICHUS.
Haburo1at0T ¥ ONUCHIBAIOT PEAKLUU MEXY BEIleCTBAMU
4-5 ITonsTHe 0 ckopocTn [Tap.3 OOBACHAIOT UTO TAKOE «CKOPOCTh XUMUYECKOM peakun». ApryMeHTUPYIOT BHIOOD

XUMHYECKON PEAKLINH.
Karanwus.
JLp. Ne6-12

CAMHUI] U3MEPEHUs. Y CTAHABIMBAIOT MPUYMHHO-CJIEICTBEHHBIC CBSI3U BIIMSHUS
pa3nuuHbIX (AaKTOPOB HAa CKOPOCTh XUMHUECKHX peakuuii. HabmomaroT u
OMUCHIBAIOT PEAKIIMK MEXKIY BEIIECTBAMU C ITOMOIIBIO PYyCCKOT'0 (POAHOIO0) sI3bIKa U
SI3bIKA XUMUU. [IpOBOIAT OMBITHI, MOATBEPKAAOIINE 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN PEaKIIUU OT Pa3INIHBIX (PAKTOPOB




XumMuueckue peakuuu B pacteopax (10 u)

6 DNEeKTPOIUTUYECKAS [Tap.4 | XapakTepusyroT MOHSTUS «3IEKTPOJIUTUYECKAS TUCCOLUALIUS», «3IEKTPOJIUTHIY,
Juccounanus. «HEDJIEKTPOJIUTHD). Y CTAHABJIUBAIOT IPUUUHHO-CIICICTBEHHBIE CBS3U MEXKIY
JLp. Nel3 MPUPOJION DJIEKTPOJIUTA U CTENEHBIO €r0 JUCCOLUUAMU. Y CTAHABIUBAIOT
MIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXKy TUIIOM XMMUYECKOHN CBSA3H B 3JIEKTPOJIHUTE
1 MEXaHU3MOM €ro 1 CCOLAIUU.
7 OCHOBHBI€ ITOJIOKEHUS [Tap.5 | XapakTepusyroT NOHATHS «CTENEHb TUCCOLUALUNY, «CUIIbHBIE 3JIEKTPOJIUTHD,
TEOpUHU «cnalble 3TEKTPOIUTHD), «KKATHOHBDY, «AHUOHBI), «KHCIOTBI», «OCHOBAHUS,
JNEKTPOIUTUIECKOMN «conm». CoCTaBISAIOT ypaBHEHUS 3JIEKTPOJUTUYECKOM 1M CCOLMAlU KUCTIOT,
nuccoruanuu (TO/). OCHOBAHMM U cojiel. MIumocTpupyroT NpuMepaMyi OCHOBHBIE ITOJI0KEHUSI TEOPUU
ANEKTPOIUTUIECKON Trucconuanny. Pa3nnyaroT KOMIOHEHTHI JOKa3aTelIbCTB
(Te3ucoB, apryMeHTOB U (POPMBI 10KA3aTENHCTBA)
8-9 Xumuueckue  coucrea | Ilap.6 XapakTepusyroT 00LIMe XUMUYECKHE CBOMCTBA KUCIIOT C MO3ULUI TEOPUH
KHCJIOT KaK 3J1€KTPOJIMTOB ANEKTPOIUTHUECKON nucconuanuu. COCTaBIAIOT MOJIEKYJIIPHBIE, TOJHbIE U
JL.p. Nel14-23 COKpallléHHbIC HOHHBIC YPAaBHEHUS PEAKIIUN C yUacTHEM KUCIOT. APryMEHTUPYIOT
BO3MO>KHOCTb IIPOTEKAHUs PEAKIUI C y4aCTHEM KHUCIIOT Ha OCHOBE IIPaBUiIa
bepronne u psaa akTHBHOCTH MeTaI0B. [IpOBOAAT OMBITHI, MOATBEPKIAFOLIHE
XMMHYECKHE CBOMCTBA KUCIIOT, C COOJTIOIEHUEM TTPAaBHJI TEXHUKU O€30MacCHOCTH.
Habmo1aroT 1 ONUCHIBAIOT PEaKIUU C Y4aCTHEM KHCIIOT C ITOMOIIBIO PYyCCKOTO
(poaHOro) sA3bIKA U SI3bIKA XUMUU
10 XuMuueckne cpoiictBa | Ilap.7 | CocTaBistOT MOJIEKYJISIPHBIE, IOJIHBIE U COKPAILEHHbIE HOHHBIE YPAaBHEHUS
OCHOBAaHUI KaK peaKUui ¢ y4aCTHEM OCHOBAaHMM. APryMEHTHPYIOT BO3MOKHOCTb ITPOTEKaHUs
DIICKTPOJIATOB. peakuuii ¢ y4acTHEM OCHOBAaHMM Ha OCHOBE IpaBuiia bepromie. [IpoBoasT ONbITHI,
UL.p.Ne24-28 MOATBEPKAAIOIINE XUMHUYECKIE CBONCTBA OCHOBAHUM, C COOJIIOICHIEM MTPABUI
TEeXHUKH Oe30omacHOCTH. HaGIr01a10T M OMUCHIBAIOT PEAKIUH C Y4ACTHEM KUCIIOT C
IOMOIIIBIO PYCCKOTO (POAHOrO0) SI3bIKA U SI3bIKA XUMUU
11 XuMHudeckue cpoiictBa | [lap.8 | XapakrepusyroT oOIIHe XUMHUESCKHE CBOMCTBA COJICH C TTO3UIIUN TEOPHUH

COJIEel KaK BIEKTPOJIUTOB.
UL.p. Ne29-31

ANEKTPOIUTHUECKOM nucconuanuu. COCTaBISIIOT MOJIEKYJIAPHBIE, IOJHBIE U
COKpalll¢HHbIC HOHHbIEC YPABHEHUS PEAKIUN C y4acTHEeM Cojiel. APryMEeHTHPYIOT
BO3MOHOCTb IIPOTEKAaHUsI PEAKIUI C y4aCTUEM COJIEH HAa OCHOBE I1paBHIIa
Bbepromne. IIpoBoasIT ONBITHL, TOATBEP)KAAIOIINE XUMHUUYECKIE CBOMCTBA COJIEH, ¢
co0IroIeHrEeM TIpaBUII TEXHUKH Oe3omacHocT. HabmomaroT u onuceBaoT




pEaKIfK C Y4aCTUEM COJIeH C MTOMOIIbIO PYCCKOTO SI3bIKA U SI3bIKA XUMUU

12 [Honstne o runpomuze | Ilap. 9 | YcraHaBaMBarOT 3aBUCUMOCTh MEXIY COCTABOM COJIM M XapaKTEPOM I'MAPOJIHN3A.
cosei AHanmm3upyOT cpeny pacTBOpa COJIM C IOMOILBI0 HHAUKATOPOB. [Iporuo3upyoT
THUI THAPOJIN3A COJIM Ha OCHOBE aHaJm3a ero GopMyJibl
13 [L.p. Ne 1. Pemienue Yuarcs  oOpamaTthbcsi ¢ J1a00paTOpHBIM OOOpPYIOBAaHHMEM M HarpeBaTeIbHBIMU
9KCITEpPUMEH TaJIbHbIX npubopaMu B COOTBETCTBMM C IpaBUJIaMH TEXHHMKHM Oe3omacHoctu. Habmronaror
3a/a4 1o TeMe CBOWCTBA DJIEKTPOJUTOB M MPOUCXOASAMIMX C HUMH sBiIeHuil. HaGmomaroT u
«DQNeKTpoIuTHY eCcKast OIKCBHIBAIOT PEAKIUU C Y4YacCTUEM OHIIEKTPOJUTOB C IOMOIIBIO E€CTECTBEHHOTO
JUCCOLIMALTUS (pycckoro WM pOAHOrO) s3blKa W si3bIKa XUMUU. DOpMYIHPYIOT BBIBOABI IO
pe3yJibTaTaM MPOBEIEHHOr0 3KCIEPUMEHTA
14 O60011eHne U cucTeMaTH3alys 3HaHUH 10 TeMe « XMMHYECKUE PEaKIK B PACTBOPaX AJIEKTPOIUTOBY
15 KontponbHas pabota Ne 1 mo reMe « XuMHUYECKHE PEAKIIMH B PACTBOPAX AJIEKTPOIUTOBY
HemeTayjibl U UX coeguHenns (25 4)
16 OO0m1ast XxapaKTepuCTHKA [Tap.10 | O6BsCHSIOT YTO Takoe HeMeTa UIbl. CPaBHUBAIOT aJIJIOTPOIHBIC BUIOU3MEHEHUS
HEMETaJIoB KHcinopoaa. PackpeiBaTh NPUUMHBI aJUIOTPOIIUU. XapaKTEPU3YIOT XUMHUECKUE
AJIEMEHTHI-HEMETAILIIBI ¥ TIPOCTHIE BEIIECTBA-HEMETAILIBI: CTPOCHHE, (PHU3HUecKrue U
XUMHUYECKHE CBOMCTBA HeMeTaJI0B. OOBSICHIIOT 3aBUCUMOCTh OKHCITUTEIIBHO-
BOCCTaHOBUTEIJIBHBIX CBOMCTB 3JIEMEHTOB-HEMETAIJIOB OT X MOJIOKEHUS B
[leprognyeckoii cucTeMe XUMHYECKUX AJIEMEHTOB
17 Ob6mas [Tap.11 | XapakTepusytoT cTpoeHue, pu3nyeckue 1 XMuMUYeCcKue CBOWCTBA, MOIyYeHUe U
XapaKTepUCTUKA MIPUMEHEHHUE TaJIOreHOB B IJIaHe 00111ero, 0COOEHHOT0 U eMHUYHOTO.
anemenToB VIIA rpymmsl VYcTaHaBIMBaIOT MPUYUHHO-CIIEICTBEHHBIE CBSI3H MEXIY CTPOSHHEM aToMa,
— TraJIOTE€HOB XUMHUYECKOH CBSI3bIO, TATIOM KPUCTAITHYECKON PEIIETKH rajJOreHoB, UX
(bU3HYECKIMU ¥ XUMHUYECKHUMH CBOMCTBAMHU
18 Coenunenus [Tap.12 | XapakTepusyloT cocTaB, (U3NYECKHME M XMMHUYECKHE CBOMCTBA, MOJIYyYEHUE U
raJIoreHOB. IIPUMEHEHUE COEIMHEHUN TaJOreHOB C MCIOJb30BAaHUEM PYCCKOro (pOIHOrO)
JLp. Ne32 s3blKa W sA3bIKa XuUMUU. Ha3zplBaloT coequHEHHs] TrajoreHoB mo ¢Gopmyse u

COCTAaBIIIIOT (OpMyJIBI 1O KX Ha3BAaHUIO. Y CTaHABIMBAIOT IPUYUHHO-
CIICACTBEHHBIC CBSI3M MEXAY XUMHYECKOW CBA3BIO, TUIIOM KPHUCTAIIUYECKOU
PELIETKH COCUHEHUH TaJoreHoB, X (PU3NYECKUMHU U XMMUYECKUMU CBOWCTBAMH.
[IpoBoasT, HAOMIOJAIOT UM ONUCHIBAIOT XUMHYECKMH  OKCIIEPUMEHT IO
pacrio3HaBaHWIO  TaJIOTEHUJI-MOHOB  C  COOJIOJCGHMEM  MpaBUI  TEXHUKH
6e30MacHOCTU. BBIMOJIHAIOT pacdyeTsl MO0 XUMUYECKUM (opMysaM M ypaBHEHHUSIM




peakiuii, MPOTEeKAI KX C YYACTUEM COEIUHEHU raJIOr€HOB

19

IT.p.Ne 2. «M3yueHue
CBOMCTB COJISIHOU
KHCITOTBD)

VYyaTcs oOpamartbcs ¢ JIaOOpaTOpHBIM OOOPYJIOBAaHMEM U HarpeBaTeIbHBIMHU
nmpuOOpaMu B COOTBETCTBHUHU C IPaBUJIAMHM TEXHUKH Oe3omacHocTH. HaOmomaroT
CBOMCTBa DJJIGKTPOJIUTOB M MPOUCXOASANIMX C HHUMHU siBjeHud. HabmonawoT u
OMHUCHIBAIOT PEAKIHUH C YYACTUEM DOJEKTPOJUTOB C MOMOUIBI0 €CTECTBEHHOIO
(pycckoro wmiM pOIHOIO) SI3bIKa W sI3bIKa XUMUU. DOPMYIHPYIOT BBIBOIBI 10
pe3yJibTaTam MPOBEAEHHOI0 SKCIIEpUMEHTA

20

OO0mas xapakTeprucTuka
snemeHToB VI A -
xanpkoreHoB. Cepa

[Tap.13

JlaroT 00mIyr0 XapaKTEepPUCTHKY aToMaM, MPOCTBHIM BEIIECTBAM U COCIUHCHHIM
XaJIbKOI€HOB B 3aBUCUMOCTH OT HUX MNoJiokeHus B llepuommyeckoi cucreme.
XapakTepusyloT CTpOEHHE, ajuIoTpoIus, (PU3NUYECKHE U XUMUYECKHE CBOMCTBA,
MOJYYEHHUE U IPUMEHEHUE CEphl. Y CTAHABJIMBAIOT PUYUHHO-CJIEICTBEHHBIE CBA3U
MEXYy CTPOCHUEM aTOMA, XHMUYECKOU CBSA3BIO, TUIIOM KPHCTAJUIMYECKON PEIIETKU
cepbl, e€ GU3NYECKUMHU U XUMHUYECKHUMHU CBONCTBAMHU.

21

CepoBonopoa U Cysb(u bl

ITap.14

XapakTepusyroT cocTaB, (pU3MUECKUE U XUMUICCKIE CBOMCTBA, TIOTYICHHUE H
[IPUMEHEHHUE COCAMHEHUI CEPhl B CTEIIEHH OKHMCIICHHUS -2 C MCIOIb30BaHUEM
PYCCKOro (pOIHOro) si3bIKa U A3bIKa XUMUK. Ha3bIBalOT COCMUHEHUS CEPhI B
CTETeHU OKUCIEeHUS -2 110 popmyne u CocTaBIsAOT (GOPMYIIBI 1O UX HA3BAHHIO.
COCTaBIISIFOT MOJICKYJISIPHBIC ¥ HOHHBIC YPAaBHEHUS PEAKIIHA, XapaKTePU3YIOTIIHE
XHUMHYCCKHE CBOMCTBA COCIMHEHUH Cephbl B CTCIICHU OKUCIICHHS -2.

OnuUCHIBAIOT MPOIECCH OKUCICHHUSI-BOCCTAHOBJICHUS, OMPEACISIOT OKHCIIUTEb U

BOCCTAHOBHUTEIIb U COCTABIIIIOT SJICKTPOHHBIN OallaHC B PEAKIUAX C YIaCTHEM CEpPbI

B CTEIIEHH OKHCJIEHHSA -2.

YCTaHABIMBAIOT TMPUYUHHO-CICACTBCHHBIE CBSI3M MEXAY XHUMHUYECKOH CBS3bIO,

THUIIOM KPUCTAJUTMYECKOH PEmETKH COCAMHEHUH Cepbl, MX (U3NISCKUMHU M

XUMHUYECKHMHU CBOMCTBAMH
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KI/ICJ'IOPO,I[HBIG COCAMHCHUA

Cephl.
JLp. Ne33

[Tap.15

3anuchiBaloT (GOPMYNBl OKCHAOB CEpbl, HA3bIBAIOT UX, OMUCHIBAIOT CBOMCTBa Ha
OCHOBE 3HAHHMHA O KHCJIOTHBIX OKCHIAaX. XapaKTepu3yIT COCTaB, (puU3MUecKue u
XUMHUYECKUE CBOMCTBA CEPHOM KHUCIOTHl KakK 3JIEKTPOJIIMTA C MCIOIb30BAHUEM
pycckoro (poHOro) si3plka U si3blka XUMUU. COCTaBIISIIOT MOJIEKYJISPHbIE U HOHHBIE
YpaBHEHUS PEAKIMH, XapaKTEPU3YIOIINX XUMUYECKHE CBOWCTBA CEPHOM KHUCIIOTHI.
Pacnosnator  cyibgaT-uoHbBL. XapaKTEpU3YIOT CBOMCTBAa KOHLIEHTPUPOBAHHOM
CEpHOM KUCJIOTHI KaK OKMCIHUTEINS C UCIIOIb30BAHUEM PYCCKOIO (POAHOIO) sI3bIKa U
a3blka  XUMHUU. COCTaBIIAIOT ypaBHEHUS OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIX




peakunii METOIOM 3JICKTPOHHOro OajaHca. BBIMOMHAIOT pacd&Thl IO XMMHUYECKUM
(dbopmMynaM U ypaBHEHHSIM PEAKIUH, MPOTEKAIOIINX C YIaCTUEM CEPHOI KHUCIOTHI.
HalnrogaroT 1 omuchIBalOT XUMUYECKUH IKCITEPUMEHT
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Ilp. Ne 3. «U3yuenue
CBOICTB CepHOH
KHCIIOTBI»

VYuarcst oOpamatecsi ¢ J1a00paTOpPHBIM OOOPYAOBAaHHMEM M HarpeBaTebHBIMHU
npubopaMu B COOTBETCTBMM C IpaBHJIaMH TEXHUKH Oe3omacHocTtu. Habmonator
CBOWCTBA DJJIEKTPOJUTOB M MPOUCXOASAIIMX C HUMHU sBieHud. HaGmomaroT u
OMKCBIBAIOT PEAKIMH C YYaCTUEM JJIEKTPOJUTOB C IOMOINBIO €CTECTBEHHOIO
(pycckoro wim poOAHOrO) s3blKa M si3plKa XuMUU. DOpMynHpyrOT BBIBOABI IO
pe3yabTaTam MPOBEIECHHOIO HKCIIEPUMEHTA

24

Ob6mas

XapaKTePUCTUKA
XHUMHYECKUX DIIEMEHTOB
VA rpynnesl. A30T

ITap.16

JlatoT 00mIyI0 XapaKTEepUCTHKYy aTOMaM, MPOCTBHIM BEHIECTBAM U COCIUHEHHSIM
MMHUKTOT€HOB B 3aBUCUMOCTH OT HX moJjiokeHus B [lepmoamnueckoii cucreme.
XapakTepusyloT CTpoeHue, (U3UYECKHEe U XUMHUYECKHE CBOMCTBA, MOJIYyYEHUE H
IpUMEHEHHE a30Ta C UCMOIb30BAHHEM PYCCKOT0 (POAHOrO) S3bIKA U SI3bIKA XUMUHU.
HaspiBatoT coeauHeHusi a3ota mo ¢GopMmylie U COCTaBISIOT (GOpPMYJBl MO HX
Ha3BaHUIO. YCTAHABIMBAIOT MPUUYUHHO-CIEICTBEHHBIE CBSI3M MEXAY CTPOCHHEM
aTOMa ¥ MOJIEKYJIbI, BUJJOM XUMHUYECKON CBSI3U, THTIOM KPUCTAJUTMYECKON PEeIETKN
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Amvmuak. Coau aMMOHUA
JLp. Ne34

[Tap. 17

CocraBnstioT (hopMyJIbl 10 UX HAa3BaHHUSIM. 3aMUCHIBAIOT MOJIEKYJISIPHBIC U MOHHBIC
ypaBHEHHS peakilfii, XapaKTepu3yrole XUMHUUYECKUE CBOICTBA aMMHaKa U cojei
amMmoHus. COCTaBJISIIOT ypaBHEHUS OKUCIUTEIbHO- BOCCTAHOBUTENIBHBIX Peakiuil ¢
y4acTHEM aMMHaKa ¢ MTOMOIIbIO 3JIEKTPOHHOr 0 OaaHca.

VYCcTaHaBIMBAaIOT NPUYMHHO-CIECICTBEHHBIE CBA3UM MEXAY BHUJAMU XMUMHYECKUX
CBsI3€H, TUIMAMHU KPUCTAJUIMUECKHX PEHIETOK aMMUaka U COJied aMMOHMS M MX
(U3NYECKUMHU 1 XUMHUYECKUMU cBoiicTBamMu. IIpoBozasT, HaOm01al0T U OMUCBHIBAIOT
XMUMHUYECKUH SKCIEPUMEHT MO PAcllO3HABAHMIO MOHOB aMMOHHS C COOJIOJEHHEM
IpaBUJI TEXHUKU O0€30MaCHOCTH.

BomonHsaioT  pacu€rel MO0 XUMHUYECKUM (opMyTaM M ypaBHEHHUSIM peaklui,
MIPOTEKAIOILIMX C yYaCTHEM aMMHUaKa
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I1.p.Ne 4 «Ilomyuenune
aMMHaKa 1 U3y4eHUe
€ro CBOMCTB»

[Tomywaror, cobuparoT M pacmo3HarOT amMmuak. Pabortaror ¢ 1abOpaTOPHBIM
O60py,I[OBaHI/IGM U HarpcBaTCIbHBIMH HpI/I60paMI/I B COOTBCTCTBUHU C IIpaBHIIaMH
TeXHUKH Oe3omacHocTH. HalOmoqaroT U ONMHUCHIBAIOT XUMUYECKUN IKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOT0) SI3bIKA U sI3bIKa XUMUU. DOPMYIUPYIOT BBIBOABI 110
pe3ylbTaTaM MPOBEASHHOr0 dKcrepuMenTa. COTpyTHUYAIOT B Mpoliecce yaeOHOoro




B3aMMOJICHCTBHS MTPH paboTe B IpyIIax
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Kucnoponusie
COEIUHEHUS a30Ta.
JLp. Ne35

[Tap.18

3anuchIBaIOT peaKIUi, XapaKTepU3YIOIIHe XUMUYECKHE CBOWCTBA OKCHUJIOB
a30Ta.Y CTAHABJIMBAIOT NPUYUHHO-CIIECICTBEHHBIE CBSA3H MEXKY BUIOM
XUMHYECKOMN CBSI3U, TUIIOM KPHUCTAJUIMYECKON PEIIETKU OKCUI0B a30Ta U KX
(bU3NYECKUMHU U XUMHUYECKUMHU CBOMCTBAaMU. XapaKTepU3YIOT COCTaB, (PU3NYECKUe
1 XUMHYECKHE CBOMCTBA @30THOM KU CIIOTHI KAaK 3JIEKTPOJIUTA, IPUMEHEHUE C
UCIOJB30BAaHUEM PYCCKOTO (POAHOIO) S3bIKA U SI3bIKA XUMUHU.

3anuchIBalOT MOJIEKYJISIPHBIE U MIOHHBIE YPaBHEHUS PEAKIUI, XapaKTepU3YIOLIHe
XUMHUYECKHE CBOMCTBA a30THOM KUCIOTHI Kak 3yekTpoiuTa. [IpoBonsdT, Habmrogaor
U ONKMCBIBAKOT XUMHUYECKUI KCIIEPUMEHT, XapaKTEpU3YIOLIUI CBOMCTBA a30THON
KHCJIOTBI KaK 3JIEKTPOJIUTA, C COOIIO/IEHNEM MPAaBUIT TEXHUKU O€30MaCHOCTH.
XapakTepusyroT a30THYIO KUCIOTY KaK OKMCIUTeNb. COCTaBIISIIOT ypaBHEHU
OKHUCJIMTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIUN, XapaKTEPU3YIOLIIMX XUMUYECKUE
CBOMCTBA a30THON KUCJIOThI KaK OKUCIIUTENS, C TOMOULIbIO 3JIEKTPOHHOr0 OajaHca.
[IpoBoasT, HAOMIOJAIOT U ONUCHIBAIOT XUMUYECKHI SKCIIEPUMEHT,
XapaKTepU3yIOIIUi CBOMCTBA a30THOW KHUCIJIOTHI KaK OKUCIIUTENS, C COOII0AEHUEM
MPaBHJI TEXHUKU O€30M1aCHOCTH
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dochop u ero
COCIUHCHMNA.
JL.p. Ne36

[Tap.19

XapakTepus3yroT CTpPOCHHE, aJUTOTPONHI0, (PU3NYECKHe M XMMHUYECKHE CBOICTBA,
norydeHue u nmpuMeHerue Gocdopa ¢ uCrnoib30BaHUEM PYCCKOTO (POTIHOTO) SI3bIKA
U SI3bIKa XUMUU.

CaMocCTOsITENIbHO OMMCHIBAIOT cBoiicTBa okcua ¢ocdopa(V) Kak KHCIOTHOTO
oKcHia ¥ cBoicTBa OpTOPOChHOPHON KHUCIOTHI.

[IpoBoasT, HAOMIOJAIOT U OMHMCHIBAIOT XUMHUYECKHUH SKCIIEPUMEHT C COOJII0IEHUEM
IIpaBWJI TEXHUKU Oe3onacHocTH. PacniozHaroT ocgaT-noHsl
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O6wmas
XapaKTEepUCTHUKA
anemenToB IV A-
IpyHbl. YTaepon.

[Tap.20

JlatoT o0mIyr0 XapakTepUCTUKY aTOMaM, MPOCTHIM BELIECTBAM M COEIUHEHUSIM
anemMeHToB [V A- rpynmnel B 3aBUCUMOCTH OT MX moyioxkeHus B llepuonmyeckoi
cucteme. XapakTepu3ylOT CTPOCHHUE, AJIOTPONUI0, (U3MUECKHE U XUMHUUYECKUE
CBOHCTBA, IOJIy4YEHUE U MpPUMEHEHHEe aMOop(HOro yriepoja U €ro COpToB ¢
HCIIOJIb30BAHUEM PYCCKOTO (POIHOIO) SI3bIKA U SI3bIKA XUMUU.

CpaBHUBAIOT CTPOCHHE U CBOMCTBA anMa3a U rpaduta. ONUCHIBAIOT OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHbIE CBOMCTBA yIiiepoJia




31 Kucnoponnsie [Tap.21 | XapakTepu3yroT cocTaB, (PU3MUYECKHE M XUMHUECKHE CBOMCTBA, MOJy4CHHUE H
COEAMHEHMS YIIIepoAa. IIPUMEHEHUE OKCUI0B YIJIEPOJa C UCIOIb30BAHUEM PYCCKOIO SI3bIKA U SI3bIKA
JLp. Ne37 XUMHUHU. XapaKTEepU3yrT COCTaB, (PU3HMUECKIE U XUMUUECKHE CBOWCTBA, MOJyUYCHUE
Y IPUMEHEHUE YT OJbHON KM CIIOTHI U €€ coJiel. MmocTpupyoT 3aBUCUMOCTh
CBOMCTB CoOJIel YroJbHOM KHCIOTHI OT UX cocTaBa. [IpoBoasT, HaOmoa0T U
OIUCHIBAIOT XUMUYECKUI IKCIIEPUMEHT C COOJIIOEHUEM ITPaBUII TEXHUKH
6ezonacHocTu. Pacno3naror kapOoHAT-MOH. BEIMONHAIOT pacdéTsl MO
XHMUYECKUM (OpPMYJIaM U YPaBHEHHSIM PEAKINH, MTPOTEKAIOIINX C YIaCTHEM
COEAMHEHMH yriepona
32 IL.p. Ne 5. «Ilosyuenue [Tonmyuarot, coOUparoT U paclo3HAIOT yriekucibli ra3. Ha0moaaoT u onuceBaroT
YTJIEKUCIIOTO Ta3a U XUMUYECKUH HKCIEPUMEHT C IOMOILNBI0 PYCCKOro (POAHOro) sA3bIKa M s3bIKa
U3y4EHHUE €r0 CBOUCTBY XUMUU. DOPMYIMPYIOT BBIBOJBI 110 pe3yIbTaTaM IIPOBEIEHHOIO AKCIIEPUMEHTA.
CoTpyaHHMUAIOT B Ipoliecce yueOHOro B3auMOACHCTBUS NPU paboTe B Ipynnax
33 VYrinesonopoabl [Tap.22 | XapakTepu3yloT OCOOCHHOCTH COCTaBa W CBOMCTB OPraHMYECKUX COEIMHEHU.
Paznuuaror npenensHble M HENpeAenbHblE  yriesopopoasl. HaspiBaroT u
3anuchiBalOT  (GOpMysbl  (MOJEKYJSpHblE U CTPYKTYpHBIE)  Ba)KHEHIIMX
npeacTaBuTesiell yriaeBoaoponoB. [lpennaraioT sKCnepuMeHT MO pacrno3HaBaHUIO
COEAMHEHMH HempeneabHoro crpoeHus. HaOmromaroT 3a XOIOM XHMHUYECKOTO
JKCIEPUMEHTA, ONUCHIBATh €r0 M JeNaTh BBIBOJbl HAa OCHOBE HAOJIIOIEHUM.
QDUKCUPYIOT pe3yJIbTaThl IKCIEPUMEHTA C MIOMOILBIO PYCCKOTo (POAHOrO) s3blKa, a
TaK>Ke C MOMOIIBbI0O XUMUYECKUX (OPMYIT U YPaBHEHUH.
34 Kucnopoaconepxane ITap.23 | XapakTepu3ylOT CHUPTHI, KaK KHUCIOPOACOAEPKAIINE OPraHUYECKUE COCIUHEHUS.
OpraHn4yecKue Knaccununupyrot ciupThl 10 aTOMHOCTH.
COEMHEHHUS HaspiBaroT mpencraBuTeseil OQHO- M TPEXATOMHBIX CIIMPTOB U 3alMCHIBAIOT U3
(hOopMYyIIBI.
XapakTepusyoT KUCIOThI, KaK KUCIOPOCOEprKallle OpraHuueCKUe COeTUHEHUS.
HasbiBaror npencraBuTeneil npeneabHbIX U HENpeneabHbIX KapOOHOBBIX KUCIOT U
3aMMChIBAIOT U3 (HOPMYIIBI.
35 KpemHunii u ero [Tap.24 | XapakTepusyloT CTPOCHHE aTOMOB U KPHCTAJUIOB, (PU3MUYECKHE U XUMHUYECKHE

COCITUHCHUS.
JLp. Ne38

CBOMCTBa, MOJIyYEHHME W MPUMEHEHHUE KPEMHHUS C HCIOJIb30BAHUEM PYCCKOIO
(poznHOrO) s3BIKA U SI3bIKA XUMUHU.
YcraHaBIMBalOT NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKY CTPOEHHUEM aToOMa, BUJIOM




XUMUYECKOH  CBSA3M, THUIIOM KPUCTAJNIMUECKOW PEIIETKH KPEMHUS, €ro
(U3MYECKUMU W XHMHUYECKMMHM CBOWCTBAMH. BBINOJHAIOT pacdy€Thl IO
XUMHUYECKUM (GOpMyJIaM U ypaBHEHUSM pEaKIMi, MPOTEKAIOUMX C YYaCTHEM
KPEMHHUS U €T0 COCTUHEHUN. XapaKTepU3yrT COCTaB, GU3MUECKHE U XUMHYECKHUE
CBOMCTBa, MOJIyYEHUE U MPUMEHEHUE COCIUHEHUN KPEMHHS C HCIOJIb30BAHHEM
pycckoro (poIHOTo) si3bIKa U si3blka XUMUU. CpaBHMBAIOT AUOKCHABI Yriepoaa u
KpeMHHusl. ONUCHIBAIOT Ba)KHEHIIME TUIBI TPUPOIHBIX COCIUHEHUN KPEMHUS Kak
OCHOBHOT'0 3JIeMeHTa JuTocepnl. Pacno3HaloT CHIIMKAT-HOH

36 CunukaTHast [Tap.25 | XapakTepu3yrOT CUIMKATHYIO IPOMBIIIJIEHHOCTb U €€ OCHOBHYIO IIPOAYKLHUIO.
[IPOMBIIUIEHHOCTh YcTaHaBIMBAIOT aHAJIOTMU MEXAY Pa3JIMUHBIMU OTPACIIMU CUJIMKATHON
IIPOMBILIEHHOCTH
37 ITonyuyenne HemeraiioB | Ilap.26 | OnuchIBarOT HaX0XK/JI€HHE HEMETAJIOB B IPUPOAE. XapaKTepU3yroT (GpaKIHOHHYIO
HEPEroHKY JKUAKOI0 BO3/1yXa KaK COBOKYMHOCTb (PU3NYECKUX MPOLIECCOB.
ApPryMeHTUPYIOT OTHECEHHE AKTUBHBIX HEMETAJJIOB K OKACIUTEIBHO-
BOCCTAaHOBUTEIBHBIM IIpOLIECCAM
38 [Tonmyuenue BaxxHeHIIMX [Tap.27 | XapakTepu3yroT XUMHU3M, CBIPbE, aNnapaTypy, Hay4HbI€ IPUHIUIIBI U TPOAYKIIHIO
XUMHUYECKUX COCAUHEHUI MPOU3BOJICTBA CEPHOM KUCIOThI. CPaBHUBAIOT MIPOU3BOJCTBO CEPHOU KHUCIIOTHI C
IIPOU3BOACTBOM aAMMHAKa
39 O6o00mIenHue 1o reme [TpoBOIAT OIIEHKY COOCTBEHHBIX JJOCTH)KEHHI B YCBOCHUU TEMBI.
«HemeTanmsl u nx KoppekTupyoT CBOM 3HAHUS B COOTBETCTBHUU C IJIAHUPYEMBIM PpE3yJIbTaTOM.
COCINHECHUS [TonmyuaroT XuMu4eckyro HH(GOpMaLMU U3 PA3INYHBIX UCTOYHUKOB. [Ipencrasistor
nHpopmaruio o teme «Hemeramibl» B Buae Tabiul, CXeM, OIOPHOIO KOHCIIEKTa,
B TOM 4Mmciie ¢ npuMeHenueM cpencts MKT
40 KontponbHas pabora Ne 2 o Teme «HeMmeTambl ¥ MX COEAMHEHUSI»
MeTtayibl U ux coequnenus (16 4)
41 OO01as XxapakTeprucTuKa [Tap.28 | OOBSICHSIOT UTO Takoe MeTauibl. Paznuuaror (Gopmbl CylIeCTBOBAHMSI METAJIIOB:

MECTaJ1JIOB

3JIEMEHTBI U IPOCThIE BEUIECTBA.

XapakTepu3yl0T XHMHUYECKHE JJIEMEHTBhI-METAJJIbl [0 HUX [OJOXKEHUIO B
Ilepuonnueckoii cucreme J[. . MenaeneeBa. IlporHosupyror CBOICTBa
HE3HAKOMBIX METAJUIOB MO MOJOKEHUI0 B Ilepmonnueckoil cucTeMe XMMHUYECKUX

anemeHToB J[. MI. MenneneeBa. YcCraHaBIMBaOT NPUYMHHO-CIEACTBEHHBIE CBA3U




MEXy CTPOCHHEM aToOMa, BHUJOM XHUMHUYECKOW CBS3H, THUIIOM KpHCTALIMYECKOMN
PEUIETKU METAJIOB — MPOCTHIX BEIIECTB U UX COESUHEHUN

42

OO01Me XUMAYECKHUE
CBOIMCTBA METAJLJIOB.
JLp.Ne39

[Tap.29

OOBACHSIOT YTO TAKOE PsiI AKTUBHOCTH METAIIOB. [IpIMEHSIIOT ero uist
XapaKTEePUCTUKHA XMMHUECKUX CBOMCTB MPOCTHIX BellecTB-MeTauioB. O000matoT
CHCTEMY XMMHUUYECKHX CBONCTB METAJIJIOB KaK «BOCCTAHOBUTEIHHBIC CBOWCTBAY.
CocTaBistoT MOJIEKYIISIPHBIC YPaBHEHUS PEAKIUi, XapaKTePU3YIOIIUX XUMUYECKHEC
CBOMCTBA METAJJIOB B CBETE YUEHUS 00 OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIX
mpoleccax, a peakiuu ¢ y4acTHEM AJIEKTPOJIUTOB, MPEICTABIATh TAK)KE U B
noHHoM Bujie. Habmo1ar0T 1 ONMUCHIBAIOT PEAKIIMU MEX/1Y BEIIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POJHOTO0) SI3bIKA U sI3bIKa XUMHH. CaMOCTOATENHFHO MPOBOAST
OTIBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA METAJJIOB C COOJIIOIEHHEM
paBHJ TEXHUKU O€30M1aCHOCTH

43-44

OO01mas xapakTepucTuKa
[IEJTIOYHBIX METAJIIOB.

[Tap.30

OOBACHSIOT YTUMOJIOTHIO Ha3BaHMS TPYIIIBI «IEJOYHBIE MeTaUIbl». J[atoT obmryro
XapaKTepUCTUKY MIEJIOYHBIM MeTajulaM MO HMX mnoJiokeHuto B Ilepuonndeckoit
cucTeMe XuMHu4eckux 31eMeHToB /. 1. Menaeneena.

XapakTepusyloT CTpoeHue, (U3MYECKHe W XUMHUYECKHE CBOMCTBA MICIOYHBIX
METAJUIOB B CBETE 00IIEro, 0COOEHHOI0 U €AMHUYHOIO.

[Ipencka3piBatoT (PU3NUYECKUE M XUMUYECKHE CBOWCTBA OKCHUIOB U THIPOKCHIIOB
IIEJTOYHBIX METAJUIOB Ha OCHOBE HMX COCTaBa M CTPOCHHUS U TOJATBEPKIaTh
MPOTHO3bl YPaBHEHUSIMU COOTBETCTBYIOIIMX peakuui. IIpoBomasT pacuérel mo
XUMUYECKUM (GOpMyJIaM U YpaBHEHUSM pEaKIUi, MPOTEKAIOUMX C Yy4acTHEM
IIEJTOYHBIX METAUIOB U UX COEIHMHEHUI

45-46

OO01as XxapakTepucTuKa
I11€JI0YHO3EMEITbHBIX
METaJlIoB.

JL.p.Ne40

[Tap.31

XapakTepusyloT CTPOCHHE, (HU3NYECKHME U XUMHUYECKUE CBOICTBA MLIEIOYHO-
3eMENIbHBIX ~METalIoB B  CBeTe OOLIero, OCOOCHHOr0O U  E€JUHUYHOTIO.
ITpenckas3piBaloT (pu3nyeckre M XUMHUYECKHE CBOMCTBA OKCHAOB U T'MIPOKCUIOB
merasuioB |IA rpynmbsl Ha OCHOBE MX COCTaBa M CTPOEHHUS U IOATBEPXKAAIOT
IIPOrHO3bl YPAaBHEHHUSIMU COOTBETCTBYIOIINX PEAKIU.

[IpoBoasT pacuérbl MO XUMUYECKHMM (QopMyJlaM M YpPaBHEHMSIM peakUui,
MIPOTEKAIOIUX C YJaCTHEM ILEJIOYHBIX METANIOB U UX COCAVMHEHUI

47

JKEcTKOCTL BOIEI 1

CIIOCOOBI €€ yCTpaHEHHS

[Tap.32

OOBACHAIOT YTO TAKOE «KECTKOCTh BO/BD). PaznnuaroT BpeMEHHYIO ¥ TOCTOSTHHYIO
KECTKOCTb BOABL. [Ipeiaraor crnoco0bl ycTpaHEHHUsI )KECTKOCTH BoAbl. [IpoBoasr,




HAOJIIOIAI0T M OMKCBHIBAIOT XHMHYCCKHH DKCIEPUMEHT, ¢ COOJIIOJEHUEM IPaBHII
TEXHUKU 0€30I1aCHOCTHU

48 IT.p.Ne 6. «XXecTkocTh [Tomywator, coOuparoT ¥ pacmo3HarOT  yrjaekucawelid ra3. OOpamarrcs C
BOJIBI U CITOCOOBI €€ 7abopaToOpHbIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU MPUOOpaMU B COOTBETCTBUU
yCTpaHEHHUSI» C IpaBWJIAaMM TEXHUKH Oe3omacHOcTH. HaOmogaroT M ONUCHIBAIOT XUMUYECKUN

OKCHEPUMEHT C IIOMOILBI0 pPYCCKOro (pOJHOro) s3blKa M S3bIKA XUMUHU.
@opMyIMpPYIOT BBIBOABI [0  pe3yJbTaTaM IPOBEAEHHOIO  3KCIEPHUMEHTA.
CoTpyHHYAIOT B Mpoliecce yueOHOro B3auMOIeICTBHS pu paboTe B Irpymnmax

49 ATIOMUHUI U €ro ITap.33 | XapakTepu3yloT aJlOMHHMI IO €ro IojoxkeHuro B Ilepuommueckoil cucreme

COEJIMHEHUS xumuueckux snemeHToB J[. . Menneneea. OnuceiBaloT cTpoeHue, Gpusndeckue u
XUMHUYECKHME CBOWCTBA QJIIOMUHHUSA, TMOATBEPXKIas HMX COOTBETCTBYIOIIMMHU
ypaBHeHUsIMU peakiuii. OOBACHAIOT [BOHCTBEHHBIH XapakTep XUMHUYECKHUX
CBOMCTB OKCH/Ia U THJIPOKCH/IA AJIFOMUHUS.

50-51 Kenezo u ero coenunenus | [lap.34 | Xapakrepusytor mnojoxxkeHue sxene3a B llepuonmueckoll cucreMe XUMHUYECKUX
JL.p.Ne41-42 anemenToB J[. M. MennaeneeBa, ocoOeHHOCTH cTpoeHHs aTtoma. ONHUCHIBAIOT

¢usznyeckue M XUMHYECKHME  CBOMCTBAa  JKele3a,  IOATBEpXKAas  UX
COOTBETCTBYIOIIMMH  ypaBHEHHsIMH peakiuil. OOBACHAIOT Haduuue JABYX
IeHETHYECKUX pANOB COCAMHEHHWit »xenesa Fe’+ um Fe’* . Vcramasmmsaror
3aBUCUMOCTb 00JIacTell MPUMEHEHHMS Keje3a U ero CrjiaBoB OT CBOMCTB. [IpoBonsar
pacuéTel MO XUMHUYECKUM (QOpMyJaM U YpPaBHEHHUSIM peakUui, MPOTEKAIoIUX C
Y4aCTHUEM JKe€JI€3a U €ro COCTMHEHUM.

52 I1.p. Noe 7 «Pewenue OKCIIEepUMEHTAJIbHO MCCIIEAYIOT CBOMCTBA METAUIOB U UX COEOUHEHMH, pelaTh
SKCIIEPUMEH TaJIbHbIX JKCIEepUMEHTalbHbIE 3a7aun To Teme «MeTamiby. Pabotaor ¢ nabopaTOpHBIM
3a/1a4d 10 TeMe 0o0opyoBaHMEM M HarpeBaTEelbHBIMH MPUOOpaMU B COOTBETCTBUHU C IMpaBUIAMH
«Metamib» TeXHUKH Oe3omacHocTu. HabmonaioT cBoiicTBa METaNIOB M MX COEIUHEHUH U

SIBJICHUM, MPOUCXOASIMX C HUMH. ONHCBIBAIOT  XUMUYECKUH 3KCIIEPUMEHT.
@opMyaMPYIOT BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOI0 3KCIEPUMEHTA.
53 Koppo3ust meramioB u | [Iap.35 | OOBSACHSIOT 4TO Takoe KOppo3usl. PaznnualoT XUMHUYECKYIO U 3JIEKTPOXUMHUYECKYIO

CIIOCOOBI 3aIUTHI OT HEE

Koppo3uu. UamocTpupyloT MOHATHS «KOPPO3US», «XUMHYECKas KOPPO3US»,
(QIEKTPOXUMHUYECKAsT KOPPO3Us» MpuMepamMu. XapaKTepu3ylT CIOCOOBI 3aIUThHI
METaJUJIOB OT KOPPO3UHU




54-55 MeTtanibl B Ipupoie. [Tap.36 | Knaccuuuupyror Gpopmbl IPpUPOIHBIX COSTMHEHUN METAILIIOB.
[lonsTre 0 MeTamIypruu XapakTepusyloT O0IIHMe CHocoObl TMONXYYeHHUS METaIOB: MUPO-, TUIPO- U
ANEKTpOMETaLTYypriuu. KOHKpEeTH3UpyIOT 3TH CIIOCOOBI MPUMEPaMH M YPaBHEHUSIMU
peakIuii ¢ cocTaBieHUEM 3JIEKTPOHHOTr 0 OanaHca.
OnuceIBalOT JOMEHHBIH Mpoliece U 3JEKTPOIUTUYECKOE MOTYYEHUE METaJIOB.
PaznuuaroT y€pHble U IBETHBIE METAJIbI, YYTYHBI U CTAIIU
56 0O6006111eHN e 3HAaHUH 110 O06001ma0T U CUCTEMATHU3UPYIOT CBOM 3HAHUS 1O Teme: «Metamnp». [IpuMeHstoT
reme «Merauibn Ha MpaKkTUKe paHee U3YUeHHBIN MaTepual, paboTtas Mo rpynmnam ¢ 3alaHusiMu
Pa3HOr0 yPOBHSI CIIO)KHOCTHU
57 KonTtponbsHas padora Ne3 mo teme «MeTauiby
Xumusi M OKpyxawiuas cpeaa (2 )
58 XUMHUYECKU I cocraB | [Tap.37 | HuTerpupyroT CBeaeHHS MO PU3NYECKON reorpaduu B 3HAHUSI O XUMUYECKON
MJIaHEeThl 3eMIsl. OpraHu3alMM IUIAaHEThl. XapaKTepU3yrT XUMHUUECKUN COCTAB T'€0JI0rHYECKUX
JLp. Ned3 obosouek 3emun. PaznuuaroT MUHEpabl ¥ TOPHBIE TOPOJIbI, B TOM YHCIIE U PYIbI
59 OxpaHa [Tap.38 | XapakTepu3yl0OT HCTOYHHUKA XUMHUYECKOI'O 3arps3HEHUs OKPYKAIOIIeH Cpelbl.
OKpYXarolien cpeabl OT OnuceiBalOT T100aTbHBIE YKOJIOTUYECKUE MPOOTIEMBI UeJIOBEYECTBa, CBSI3aHHBIE C
XUMHUYECKOTO XUMUYECKUM 3arpsisHeHreM. [IpeanararoT MmyTd MHHUMHU3AIUU  BO3JICHCTBUS
3arps3HEHUs XUMHUYECKOTO 3arpsi3HEHUS Ha OKpYXaromyi cpeny. I[lpuBomar mnpumepsl
MEXJIYHapOJIHOTO COTPYAHMYECTBAa B 00JAaCTH OXpaHbl OKpY)Kalolled Ccpeasl OT
XUMHUYECKOT0 3arpsi3HEHUsI
O0001IeHNe 3HAHUI 110 XMMUH 32 KypPC OCHOBHOM 1K0Jibl. [loaroroBka k OCHOBHOMY rocy1apcTBEeHHOMY 3K3aMeHY
(0I'9) (79)
60 BemecTna [Tap.39 | [IpencrabisroT nHbopMaruio o teme «llepuonnuecknii 3akoH u Ilepuonuueckas
cuctema JI. 1. MenneneeBa B CBeT€ TEOpUU CTPOEHUS aTOMa» B BHJE TaOIuIl,
CXEM, OIIOPHOIO KOHCIIEKTa, B TOM uucie ¢ npumeHeHuem cpexncrs HKT.
BoemonHsatoT TecToBble 3afaHus 1o TeMe. IIpenctaBifoT uHpoOpManUIO IO TEMe
«Buapl XMMUYECKHX CBSI3€d M THUIIBI KPUCTAJUIMYECKUX pemETOK. B3anmocBs3b
CTPOEHHS U CBOMCTB BEIIECTB» B BUJIE€ TAOJHI], CXEM, OOPHOTO KOHCIEKTa
61 XUMUYECKHEe peaKiuu [Tap.40 | [IpencraBisitoT uHGoOpMaruio 1Mo Teme «Knaccudukanus XuMUYECKUX PEaKIMi 1Mo

pa3nuyHbIM npu3HakaM. CKOPOCTh XUMUYECKUX PEAKIUi» B BUE TaOJHII, CXEM,
OIOPHOI'0 KOHCIEKTa, B TOM yucie ¢ npuMeHeHueM cpeacts UKT. BemonHstoT
TECTOBBIC 3aJaHus 10 TeMe. Xapakrepu3ytor OBP, okucinuTtens U BOCCTAaHOBUT.




62-63

OCHOBBI
HEOpPraHNYeCcKoul
XUMUHU

[Tap.41

XapakTepusyloT o00Iue, OCOOCHHbIE W HMHIMBUAYyaJbHbIE CBOWCTBA KHUCIOT,
OCHOBaHHUI, coJeld B CBETE TEOPUM DBIEKTPOJUTAUECKOW JUCCOLHUAIUM.
ApPryMeHTUPYIOT BO3MOXXHOCTh NPOTEKAaHHUsS XUMUYECKHX pPEaKIUi B PacTBOpax
ANIEKTPONUTAX UCXOAs U3 ycnoBuid. KnaccuuuupyoT HeopraHM4eckue BellecTBa
II0 COCTaBy M cBoMcTBaM. IIpuBOAAT mpuMepsl NpenCTaBUTENEH KOHKPETHBIX
KJIACCOB U TPYII HEOPraHUYECKUX BEUIECTB

64 [ToBTOpEeHUE U BBIMONHSIOT TECTHI M yIIPaKHEHHsI, PEHIaloT 3aJauu 110 TeEMe.
00001IIeHUE TTO TEME. [TpoBOAAT OIIEHKY COOCTBEHHBIX TOCTH)KEHHI B YCBOCHHH TEMBI.
[ToaroroBka K KoppekTupytoT CBOM 3HaHHS B COOTBETCTBHH C TUNIAHUPYEMBIM PE3YJIbTATOM
KOHTPOJIbHOM paboTe

65 [IpomexxyTounast arrecranus. KonrponbHas pabora

66 AHanm3 KOHTPOJIbHOM paboThl. [TogBeneHne nToroB roja.

67-68 PeszepBHOE Bpems
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