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Pabouas mporpamma pazpaboTaHa Ha OCHOBE TPEOOBaHMI K TJTAHUPYEMBIM pe3yjIbTaTaM
OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus MKOY

COLL Nel17 p.n. FOpTsl.

PaGouas mporpamma BK/IIO4aeT B ceOs MIIaHUPYEMBbIE PE3YJIbTaThl 00YUEeHHUS, COJIEpKaHue,

TEMATUYCCKOC IIJIAHUPOBaHUC.

VYueOHUKH:

Iabpuensu O.C. Xumus. 8 knacc. ba3zossiii ypoBenb. — M.: [Ipoda, 2018
labpuensu O.C. Xumust. 9 knacc. ba3oseiit yposens. — M.: [Ipoceemenue, 2019
Mecro yuebHoro npeamera «Xumus» B yaeonom miane MKOY COIL Ne 17 p.m. FOpte1 —

00s13aTeNIbHas YacTh. ypOBeHB IIOATOTOBKH YUYaIIUXCA — 0a30BBIH.

KonnyecTBo yueOHbBIX 4acoB

Kiacce

KommgectBo yacos B roa

KoangecTBo yacoB B HEACIIO

8 70 2 yaca B HEIEIIIO
9 68 2 4aca B HEJIEIIO
OO6miee yncio yaeOHbBIX YacoB 138

3a 2 roja o0y4eHus

1. ITAHUPYEMBIE PE3YJIBTATbHI
IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 nMpeaMeTa «XUMHN» 1J1s1 00y4arouXxcst
8 — 9 kiaccoB
BbpInyCKHUK HAy4YuTCH:
- XapaKTepu30BaTh OCHOBHbBIE METObI I03HAHMS: HAOII0I€HUE, U3MEPEHUE, IKCIIEPUMEHT;
- ONMCHIBATh CBOWCTBA TBEPJBIX, JKUJKUX, Fa3000pa3HbIX BELIECTB, BbIAEIAS UX CYLIECTBEHHbIE
IPU3HAKH;
- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHUH «aTOM», «MOJEKYJIa», «XUMUYECKUUN
JIEMEHT», «IPOCTOE BEILIECTBO», «CJO0XKHOE BEIIECTBO», «BAJIEHTHOCTb», «XHMHYECKas
peaxkuus», UCHOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUU;
- pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHUH;
- pa3In4aTh XUMUYECKUE U (PU3NYECKHE SIBICHUS;
- Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
- OTIPENIENATh COCTAB BELIECTB MO X (hopMynaMm;
- OIPENENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COETUHEHUSX;
- OIPEIENATh TUIl XUMUYECKUX PEAKIUI;
- Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUUECKUX PEaKIIHiA;
- BBIBIATH IPU3HAKH, CBHUJETENBCTBYIOIIME O NPOTEKAHWM XHMHUYECKOM peakuuu Ipu
BBITIOJTHEHUM XUMHUYECKOIO OTIbITA;
- COCTaBIIAATh (DOPMYJIbI OUHAPHBIX COSTMHEHUM;
- COCTaBJISATh YPABHEHUS XUMUYECKUX PEAKIUI;
- co0moaaTh npaBuiIa 6€30MacHoi paboThI P MPOBEIEHUH OTIBITOB;
- IOJIb30BAThCs JTAOOPATOPHBIM 000PYIOBAaHUEM H MTOCYIO0M;
- BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB;
- BBIYUCIISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (hOpMYyJie COeIMHEHUS;
- BBIYHMCIATH KOJIMYECTBO, OOBEM MIIM MaccCy BelIecTBa IO KOJIUYECTBY, 00BbEMY, Macce
peareHToB WM IPOAYKTOB pPEaKIIHH;
- XapakTepHu30BaTh (PU3NYECKHE U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJIOPOJ1a;
- IOJTy4aTh, COOUPATh KUCIOPO U BOJOPOS;
- pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HOTO BEIIECTBA: KUCIOPOJ, BOAOPOI;
- pacKpbIBaTh CMBICI 3aKOHA ABOIaJipo;
- PacKpbIBaTh CMBICI MOHATHH «TeTIOBOM 3 (EKT peakIum», «MOJIIPHBIH 00beM»;
- XapakTepu3oBaTh (U3NYECKUE U XMMUYECKHE CBOMCTBA BOJIBI;




- PaCKpbIBaTh CMBICII TOHATHS «PAaCTBOPY;
- BBIYHCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MacCOBOU J0JIEM paCTBOPEHHOTI'O BELIECTBA,

- Ha3bIBaTh COCAVHECHMSI U3YUYECHHBIX KJIACCOB HEOPIaHUUYECKUX BEILECTB;

- XapaKTepu30BaTh (PU3NYECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX
BEILIECTB: OKCUAOB, KHCJIOT, OCHOBAHMI, COJICH;

- ONIPEIEIIATH IIPUHAUICKHOCTD BEIECTB K ONPENEICHHOMY KJIACCY COCIMHEHUM;

- COCTaBIIATH (POPMYIIBI HEOPTAHMYECKUX COSTUHEHHI N3YUYEHHBIX KIJIACCOB;

- IPOBOJUTH OIBITHI, IOATBEPKIAIOLIME XUMUYECKHME CBONCTBA HW3YYEHHBIX KJIACCOB
HEOpPraHUYECKUX BEIIECTB;

- PAclo3HaBATh ONBITHBIM IIyTE€M PAaCTBOPOB KUCJIOT M IIEJIOYEH IO U3MEHEHUIO OKPACKU
MHMKATOpa;

- XapaKTepU30BaTh B3aUMOCBS3b MEX/y KJIACCAMU HEOPraHUYECKUX COCIUHEHU;

- packpsiBaTh cMbici [lepuoanueckoro 3akona [[.M. Menneneesa;

- OOBSICHATh (DU3MYECKHI CMBICI aTOMHOIO (IOPSAKOBOTO) HOMEpa XMMHYECKOIO 3JIEMEHTa,
HOMEPOB I'PYIIIBI U IeproJa B nepuoanueckon cucreme .M. Menneneena;

- OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHMsI CTPOEHHUSI aTOMOB, CBOWCTB 3JIEMEHTOB B Ipejeliax
MaJIbIX MEPHUOAOB U I'NIaBHBIX IMOATPYIIII;

- XapaKTepHU30BaTh XUMHUECKHUE IEMEHTHI (OT BOOPO/IA 10 KAJIbLMs) HA OCHOBE MX HOJIO0XKEHHUS
B nepuoaunueckoit cucreme /.. MenneneeBa u 0cOOEHHOCTEN CTPOEHUSI UX aTOMOB;

- COCTaBIISITh CXEMBI CTPOEHUSI aTOMOB TepBbIx 20 31eMeHTOB mepuoanueckoin cucremsl [1.1.
Menneneena;

- PaCKpbIBaTh CMBICII IOHATHH: «(XUMHUYECKAs! CBSI3bY», «AJIEKTPOOTPULIATENBHOCTD;

- XapaKTCpHU30BaTb 3aBUCUMOCTD (1)I/I3I/III€CKI/IX CBOMCTB BCIICCTB OT THUIIA KpHCTaHHHHGCKOﬁ
pELIETKY;

- OIIpCACIIATh BUJ XUMHYECKOU CBS3H B HCOPTaHNYCCKUX COCAUHCHUAX

- u300pakaTb CXEMbl CTPOEHHS MOJEKYJ] BELIECTB, OOpa30BaHHBIX pa3HbIMU BUJAAMHU
XUMHYECKHUX CBSI3EH;

- PacKpbIBaTh CMBICII IOHATUH «(MOH», «KAaTUOH», «aHHUOH», «QJIEKTPOJIUTBD, «HEIJIEKTPOIUTHI»,
«QIEKTPOIUTUYECKAS JUCCOLUALUN», KOKUCIUTENbY, «CTETIEHb OKUCICHUS «BOCCTAHOBUTEIIY,
«OKHCJIEHHEY, «BOCCTAHOBJICHHUEY;

- OIPENENATh CTENIEHb OKUCIICHHS aTOMa 3JIEMEHTA B COSMHEHNH;

- PacKpbIBaTh CMBICII TEOPUU DJIEKTPOIUTHYECKON TUCCOLUALINN;

- COCTaBJIATh YPABHEHUS DIEKTPOIUTHYECKON TUCCOMALNN KUCIIOT, IEN0YEH, COIEH;

- O0OBSACHATH CYIIHOCTb IPOLECCa NMEKTPOIUTUYECKON AMCCOLMALMN U peaKMii HOHHOTO
oOMeHa;

- COCTaBJIATH MOJHbIE U COKPAILIEHHbIE HOHHBIE YPABHEHUS peakui 0OMeHa;

- OTIPENIENSITh BO3MOXHOCTh POTEKaHUs Peaklii HOHHOTO 0OMEHa,

- IPOBOJINUTH PEAKIIUH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;

- OIPENENATH OKUCIUTEIb U BOCCTAHOBUTEID;

- COCTaBJIATH YPAaBHCHHA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ;

- Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKON PEeaKIny;

- KJ'IaCCI/ICbI/IHI/IpOBaTB XUMHUYCCKUEC pCaKIWH 110 pa3JINIHbIM ITPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y COCTABOM, CTPOEHHEM U CBOWCTBAMH HEMETAIIJIOB;

- TPOBOJUTH OMBITHI MO MOJYUYEHUIO, COOMPAHUIO U U3YYCHHIO XUMUYECKHX CBOMCTB
ra3o00pa3HbIX BEIIECTB: YIIIEKUCIIOT0 Ta3a, aMMUaKa;

- paCrno3HaBaThb ONBITHBIM ITYTEM F33006p33H01"0 BEeUICCTBA: yrHeKHCHLIﬁ ra3 1 aMMHakK,

- XapaKTepU30BaTh B3aUMOCBSI3b MEX/ly COCTABOM, CTPOEHHEM U CBOWCTBaMU METAJIJIOB;

- Ha3bIBaTh OPraHUYECKUE BEIeCTBa MO uX (opMyiie: MeTaH, 3TaH, 3TUJIEH, METAHOJ, 3TAHOII,
IJINLEPUH, YKCYCHasi KHCJIOTa, aMHUHOYKCYCHAasl KHCJIOTAa, CT€apUHOBAsl KHCJOTA, OJEHMHOBAas
KHCJIOTa, TIIIOK034;

- OLICHUBATh BIMSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPY>KaIOLIEH cpe/ibl Ha OpraHU3M 4eIOBeKa;



- FPaMOTHO O0OpAIATHCS C BELIECTBAMH B TOBCETHEBHOM KU3HU
- ONpPENENATh BO3MOXKHOCTb NPOTEKAHUS PEAKIUII HEKOTOPBIX MPEACTABUTENEH OpraHM4EeCKUX
BELIECTB C KMCIOPOIOM, BOJOPOIOM, METALIAMU, OCHOBAaHUSAMHU, FaJIOT€HAMH.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCS:
- BBIAIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bl O XUMUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUUYECKHE PEAKIIMH, O XapaKTepe
U IPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIUI;
- XapaKTEpHU30BaTh BEILECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABJIMBATH IIPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JaHHBIMU XapaKTEpUCTUKaMU BEIIECTBA;
- COCTaBIIAATH MOJIEKYJSIDHBIE M IIOJIHBIE HMOHHBIE YPABHEHMSI II0 COKPAILEHHBIM HOHHBIM
YPaBHEHUSM;
- IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISTH OKUCIUTEIIBHBIE UM BOCCTAHOBUTEIbHbBIE
CBOIWCTBA C YYETOM CTENIEHEW OKUCIIECHHUS 3JIEMEHTOB, BXO/AILKX B €r0 COCTAB;
- COCTaBJIATb YPAaBHEHUs PEaKLMH, COOTBETCTBYIOUIMX II0CJIEI0OBATEIbHOCTH IIPEBPAICHUN
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KIJIACCOB;
- BBIJIBUT'AaTh U IIPOBEPSTH IKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3YJIbTaTaX BO3IEHCTBUS PA3IIUYHBIX
(akTOpPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOH PEaKIInu;
- HCHOJb30BaTh MPHUOOPETEHHbIE 3HAHMUS JUISI SKOJIOTMYECKM TIPaMOTHOIO MOBEJICHHS B
OKpY>KalolleH Cpene;
- HCIIOJIb30BaTh NPUOOPETEHHbIC KIIOUEBblE KOMIETEHLUMH IPU BBIIOJIHEHUH IPOEKTOB U
y4eOHO-HCCIIeIOBATENbCKUX 3314 [0 H3YYEHHUIO CBOWCTB, CHOCOOOB TIONyYEHUS H
pacro3HaBaHMs BEILECTB;
- 00BbEKTUBHO OLIEHUBATh MH(POPMALUIO O BEUIECTBAX U XUMUYECKHUX IIPOLIECCAX;
- KPUTUYECKH OTHOCUTBCS K IICEBJOHAYyYHOH HH(pOpMalMM, HEZOOPOCOBECTHOM pekiame B
CpeAcTBax MaccoBOi HMH(pOpMAIHH;
- OCO3HAaBaTb 3HAYEHUE TEOPETHMYECKHUX 3HAHMU 10 XMMMM JJIs IPAKTUYECKOH IESATEIBHOCTH
YeJI0BEKa;
- co3JaBaTh MOJEIM U CXEMBbl JJs pelleHHs Y4eOHBIX M IMO3HABATEJIbHBIX 3ajJay; MOHMMAaTh
HE00XO0IMMOCTb COOJIIOJICHUS IPETUCAHUM, TPEAIaraéMbIX B MHCTPYKIMSX 110 UCIOJIb30BAaHUIO
JIEKapCTB, CPEJCTB OBITOBOM XUMHUH U JIP.
2. Copep:xaHue yueOHOro npeamera
8 knacc
Beeoenue
[Ipenmer xumuu. MeToapl MMO3HAHUS B XMMHM: HaONIOJEHUE, IKCIEPUMEHT, MOJCIUPOBAHHE.
VcTouHMKM XMMHUYECKOM uHpopMalnuu, ee IMOoJydyeHHe, aHalu3 U IpeJCTaBIeHHE ero
pe3ynbraToB. [loHATHE O XMMHYECKOM 3JIEMEHTE M (popMax €ro CylecTBOBAaHUS: CBOOOIHBIX
aToMax, IMPOCTBIX M CIOXHBIX BemlecTBax. [IpeBpamenus BemecTB. OTiMUME XUMHUYECKUX
peakuuil oT pusnueckux siBieHui. Poib XMMHM B )KU3HU YeToBeKa. XeMopmins U xeMohoous.
Kpatkue cBeneHus W3 HCTOpPUM BO3HMKHOBEHMSI M Pa3BUTUA XUMUHU. Ponb OTEUECTBEHHBIX
YUEHBIX B CTAHOBJICHUU XUMHUYECKON Hayku — pabotel M. B. JlomoHocoBa, A.M. bytneposa, /1.
N. MenneneeBa. XUMHUYECKasi CHMBOJIMKA. 3HAKH XMMHUYECKHUX IEMEHTOB U MPOUCXOKIEHUE UX
Ha3BaHui. Xumudeckue (Gopmynbl. UHaekcsl u kodddumumenTsl. OTHOCUTENBHBIE aTOMHAsI U
MOJIEKYJIsIpHass Maccel. [IpoBeneHHMe pacyeToB MacCOBOM JONM XUMHYECKOIO 3JIEMEHTa B
BellecTBe Ha OcHOBe ero ¢opmynsl. [leproauueckas cucremMa xumuueckux snemeHtos JI. U.
MeHneneeBa, €€ CTpyKTypa: Majible M OOJbIIME TEepUOAbl, TPYHNbl U MOATPYIIIHI.
[lepuonuyeckas cucremMa Kak CIPaBOYHOE MOCOOME sl MOJyYeHHsI CBEACHUN O XMMHUYECKUX
AJIEMEHTAaX.
Hemonctpauuu. 1. Mogenu (mapoctepxueBble 1 CTroapta—Dbpuriieda) pa3anyHbIX TPOCTHIX U
CJIOKHBIX BEILIECTB.
2. Konnexkuus CTEKISIHHON XUMudeckor nocynabl. 3. Komnekuus mMaTepuanoB U U3IEIUN U3 HUX
Ha OCHOBe aloMuHusd. 4. BzaumojeinictBue Mpamopa ¢ KMCIOTOM M IOMYTHEHUE M3BECTKOBOU
BOJBI.



JlabopaTopubie ombITel. 1. CpaBHEHHME CBOWMCTB TBEPABIX KPUCTAUIMYECKHX BEIIECTB H
pactBopoB. 2. CpaBHEHHE CKOpPOCTH HCHApeHHs] BOJBI, OJEKOJOHA W 3TUJIOBOTO CIHPTa C
(bunbTpOBANBHON OyMaru.

Tema 1. ATOMBI XUMHYECKUX 3JIEMEHTOB

AToMBI Kak (popMa CyIIecTBOBAaHUSI XUMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU
aToMoB. JloKazaTelnbCcTBa CIIOKHOCTH CcTpoeHus aromoB. OmbiTel Pesepdopna. Ilnanerapnas
MOJEJIb CTPOEHUS aTOMA.

CocTaB aTOMHBIX si7iep: NMPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHas Macca. B3aumocssa3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI ATOMHAsI Maccay.

V3meHeHne yncia mpoTOHOB B SiApe aToMa — 00pa30BaHHE HOBBIX XMMHUYECKHX 3JIEMEHTOB.
W3menenue uuciia HEUTPOHOB B fAJpe aromMa — oOpa3oBaHue H30TONOB. COBpEeMEHHOE
OIIpE/ICIICHUE MOHATUS «XUMUYECKHUI 371eMeHT». M30TOIbl Kak pa3sHOBUHOCTH aTOMOB OJIHOTO
XUMHUYECKOT'O JIEMEHTA.

OnexTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX YPOBHEN aTOMOB XMMHUUYECKUX JIEMEHTOB MaJIbIX
nepuoioB. [loHsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[Iepnonnueckas cucrema xumudeckux aiemeHToB [I. M. MenzeneeBa U cTpoeHUME aTOMOB —
(bu3nuecKui CMBICI MOPSIIKOBOTO HOMEpA 3JIEMEHTa, HOMEpa IPYIIbI, HOMepa Mepruoa.
W3meHeHne uyuciia 3J€KTPOHOB HA BHEUIHEM DJIEKTPOHHOM YpPOBHE aTOMa XUMHYECKOIO
JJeMeHTa — 00pa30BaHUE MOJOKUTENBHBIX U OTPULIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMU METAJJIOB M HEMETAJUIOB. [IpyunHbl U3MEHEHUS] METAJUIMUECKUX U HEMETAJUITMUECKUX
CBOMCTB B mepuojax u rpymmnax. O0pasoBaHue OuHapHbIX coenuHeHUil. [loHsTHE 00 MOHHOMN
cBs3u. CxeMbl 00pa30BaHUsl HOHHOM CBSI3U.

B3anmMopneiicTBre aTOMOB 3JIEMEHTOB-HEMETAJIOB MEXy CO00H — 00pa3oBaHME JBYXaTOMHBIX
MOJIEKYJl MpPOCThIX BemiecTB. KoBajeHTHas HemoJyisspHash XUMUYECKas CBS3b. DJEKTPOHHBIE U
CTPYKTypHBIE (opMyibl. B3aumoielicTBue aTOMOB HEMETAILJIOB MEXKIY co00ii — oOpa3oBaHue
OMHAPHBIX COCITMHEHUH HEMETAJUIOB. DJIEKTPOOTPUIATEIHHOCTh. KOBaseHTHAs MOJsIpHAs CBA3b.
[ToHsiTHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 0Opa30BbIBaTh KOBAJICHTHBIE XUMUYECKUE CBS3H.
CocraBienue ¢popmysn OMHAPHBIX COSAMHEHHH MO BaJICHTHOCTU. HaxokIeHne BaJIEHTHOCTH IO
¢dbopmyse OGMHAPHOTO COEAUHEHMUS.

B3aunmMozeiicTBre aTOMOB METaNIOB MEKY CO00i1 — 00pa3oBaHUE METANIMUYECKUX KPUCTAJIIOB.
[ToHsTHE O METATUIMYECKON CBSA3H.

JeMoHcTpanmu. Mojenn aToMOB XMMHUYECKMX 3JeMeHTOB. Ilepuonnueckas cucrema
xuMudeckux 3nemenToB J1. . Menneneepa (pa3iauuHblie GOpMBI).

JIaGoparopHbie onbITH. 3. MoenupoBaHue MPUHIUIA JEHCTBUS CKaHUPYIOIIETO MUKPOCKOTA.
4. WszroroBneHue Mojieneld MoJeKyld OWHapHBIX cOoeluHeHMH. 5. V3roTtoBieHue MoOAENH,
WUTIOCTPUPYIONIEH CBOMCTBA METAJTIMYECKOUN CBA3HU.

Tewma 2. [IpocThie BemecTBa

ITonoxeHne MeTaIOB U HEMETAUIOB B [leprnoandeckoi cucTeMe XUMHUYECKUX DJIEMEHTOB

. U.MenneneeBa. Baxxueiiime npocTeie BEMIECTBA — METaJUIbI (FKEJIe30, ATFOMUHUN, KaIbIUH,
MarHui, HaTpui, kammif). OOmue Qusnueckue cBoiicTBa MeTaioB. Baxuelmne mnpocTble
BEIIIECTBa-HEMETAJIJIbI, OOpa30BaHHBIE aTOMaMU KHCIIOPOJa, BOJAOPOAa, a30Ta, cephrl, docdopa,
yriaeponaa. MosekyJibl IPOCThIX BEMECTB-HEMETANIOB — BOJIOPOAA, KUCIOPO/Ia,

a3zoTa, rajoreHoB. OTHOcuTeNbHas MoJeKylspHas Macca. CriocoOHOCTb aTOMOB XUMHYECKHX
3JIEMEHTOB K OOpa30BaHUIO HECKOJBKUX IMPOCTHIX BEIIECTB — aJUIOTPOIUS. AJIIOTPOIHBIE
Moaudukanuu Kucioponaa, ¢ocdopa, onmoBa. MeTalmmueckue W HEMETaIMYeCKHE CBOMCTBa
MIPOCTBIX BemecTB. OTHOCUTENBHOCTD 3TOTO OHATHS.

Uucno Aporagpo. KomumuectBo BemectBa. Monb. Monsipuas Macca. MounspHblid  00beM
ra3oo0pa3HbIX BelecTB. KpaTHble eTMHHIIBI U3MEPEHHs KOJMUECTBa BEIECTBA — MHJUIUMOIIb U
KWJIOMOJIb, MIUIMMOJSIPHAs M KWIOMOJIIpHAasT MacChl BELIECTBA, MIUIMMOJSPHBIA U
KUJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.

PacueTs! ¢ ucnonp30BaHMEM MOHATHI «KOJMYECTBO BEUIECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIN
00BEM T'a30B», «UUCIO ABOTAIPOY.



Hemonctpanuu. [lomydenne o3ona. OOpasmpl 0eI0oro M Ceporo oJioBa, OEIOro M KPacHOTO
docdopa. Hekoropble MeTauibl ¥ HEMETAUIBI ¢ KOJMYECTBOM BermiecTBa | Moib. MoNspHBIH
00BeM ra3000pa3HbIX BEIIECTB.

JIaGopatopHble onbIThl. 6. O3HaKOMJIEHHE C KOJUIEKIMEH MeTauioB. /. O3HakoOMIIEHHE C
KOJUIEKIIUEH HEMETAIIIOB.

Tema 3. CoeqHEHUST XUMHUECKUX AIIEMEHTOB

Crenenp okucienusi. CpaBHEHHE CTEIICHHM OKHUCIIEHUS M BaJNECHTHOCTU. OIpeneincHue CTENCHU
OKHCIICHHS DJJIEMEHTOB B OHHapHBIX coequHeHusx. CocraBienue ¢GopMmyn OHHAPHBIX
COEIMHEHHH, 00U CIIOCO0 MX Ha3BaHUM.

bunapHble coelMHEHHMsS METAIOB M HEMETAJJIOB: OKCUABI, XJOPHIBL, CYIbGUABI U Tp.
CocraBienue ux ¢popmyi. buHapHble COeTMHEHUST HEMETAJJIOB: OKCHJIBL, JIETy4He BOJOPOHBIE
COEIUMHEHMS, MX COCTaB M Ha3BaHMs. llpeacraBuTenu OKCHUAOB: BOJA, YIVIEKUCIbIM Tas,
HerameHass u3BecTb. [IpencraBurenu JieTydux BOJOPOIHBIX COECOUHEHHUI: XJOPOBOAOPOX U
aMMHaK.

OcHoBaHus, MX cocTaB M Ha3BaHuA. PacTBopuMoOcCTh OCHOBaHuM B Bogxe. lIpencraBurenn
1iesIouei: TUAPOKCUABl HATpus, Kanus U Kaiblus. [loHsTue 00 mHAMKATOpax M KayeCTBEHHBIX
peakuusx.

Kucnorsl, ux cocraB u Ha3Banus. Knaccupukanus kucnot. [IpencraBurenn KHCIOT: cepHas,
coyisiHasi, a3oTHas. [lonsTme o mikane kucinotHoctd (mkana PH). V3mMeHeHue OKpacku
WHMKaTOPOB.

Conu Kak NMpou3BOJIHbIE KMCIOT U OCHOBaHMM, X COCTaB M Ha3BaHUsA. PacTBopuMOCTb cojeil B
Boze. [IpencraBurenu comneit: xiopu HaTpusi, KapOoHAT U GochaT KaTbIHs.

AMopdHBIE U KPUCTAIITMYECKUE BEIIECTBA.

Me:xMonexyspHble B3aUMOAEHCTBYSI. TUIIBI KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTB
BELIECTB OT TUIIOB KPUCTAIUIMYECKUX PEIIETOK.

UYuctele BeuiecTBa U cMecu. [Ipumepsl KUIKKX, TBEPIABIX U ra3000pa3Hbix cmeceil. CBoicTBa
YUCTBIX BellecTB M cMmeceil. Mx cocraB. MaccoBas u 0oObeMHas J0JIM KOMIIOHEHTa CMECH.
Pacuersl, cBsI3aHHBIE C UCIIOIB30BAHUEM ITOHATHUS «IOJIS».

HemoncTpauuu. OOpa3ubl OKCHUAOB, KUCIOT, OCHOBAaHUN M coyiell. MoJienu KpHCTalNTIM4ecKuX
pelIeToK XJIopHuaa HaTpus, aiMasa, okcuaa yriaepoaa (IV). KucnoTHo-meno4ynsle HHIUKATOPHI,
U3MEHEHHE UX OKPAcKU B Pa3IMYHBIX Cpelax. YHUBEPCAIbHBII MHIUKATOP U U3MEHEHHE €ro
OKpAackH B pa3nuuHbIX cpenax. [lkama pH.

JIaGopatopHble omnbIThl. 8. O3HaKOMJIeHHE C KoJuleKuued oxkcuaoB. 9. O3HaKOMIIEHHE CO
CBOMCTBaMH aMMHaKa.

10. KauecTBeHHas peakuus Ha yriekucasld ra3. 11. Onpenenenne pH pacTBOpoB KHCIIOTHI,
IeJI0YN U BOJIBI.

12. Onpenenenne pH nmuMOHHOTO U A0JI0YHOTO COKOB Ha cpese ioaoB. 13. O3HakoMIeHHE C
KOJUIEKLIUEH COJIEH.

14. O3HakoMJIeHHE C KOJUIGKI[MEH BEIIECTB C Pa3HBIM THUIIOM KPUCTAUIMYECKOW pEIIECTKH.
W3zroroBneHne Mojened KpUCTAIMYECKUX pemeTok. 15. O3HakomieHue ¢ o0pas3loM TOpHOM
MTOPO/IBI.

Tema 4. I3MeHeHUs TPOUCXOASIIHE C BEIECTBAMU

[TonsiTe siBNEHUI, CBA3aHHBIX C U3MEHEHUSIMU, IPOUCXOIALIMMHU C BEIIECTBOM.

SIBneHus, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJTIMUYECKOIO CTPOEHUS BEIECTBA MPU MOCTOSHHOM
ero cocraBe, — (Qusnyeckue spieHud. Dusnueckue SBICHUS B XUMHH: JUCTHIUISLINS,
KpHUCTaJUIN3aIMs, BEINTAPHUBAHKUE M BO3TOHKA BEILECTB, (PMIIBTPOBAHKE U LIEHTPUDYTHPOBAHHUE.
SIBnenusi, cBA3aHHBIE C U3MEHEHHEM COCTaBa BELIECTBa, — XUMHUecKkue peakiuu. [IpuszHaku u
YCIIOBUS IPOTEKAHUsI XMMUUECKHUX PEaKIUil. Beiaenenne TemioTsl U ¢cBeTa — peakliuy FOpeHusl.
[TonsTHEe 006 K30 - ¥ SHAOTEPMUUECKUX PEAKIIHIX.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XHUMHUYECKHE YypaBHEHHUS. 3HAaYeHHE UHAEKCOB U
koa¢pdunmenToB. CocTaBieHHE YPaBHEHUNH XUMHUECKUX PEaKIIUA.



PacueTsl o xuMnueckuM ypaBHEHUAM. Pelienne 3a1a4 Ha HaX0XKI€HHE KOJIMYECTBA, MAaCChl WIIH
o0beMa MPOIYKTa PEaKIMK MO KOJIUYECTBY, Macce WM 00beMy UCXOTHOTO BemiecTBa. Pacuers ¢
WCIIOJIB30BAHUEM TIOHATHS «I0JSA», KOIZa MCXOJHOE BEUIECTBO JaHO B BHJE pacTBopa C
3aJaHHOM MacCOBOM JIOJIE PACTBOPEHHOI'O BEIIECTBA WIIM COAEPKUT OINPEACICHHYIO OJIIO
MpUMECEH.

Peakuun pasnoxenus. IlpencraBieHne O CKOpPOCTM XUMHUYECKHX peakuuii. Karammzaropsl.
®epmenThl. Peakiuu coenunenus. Katanutuueckre U HeKaTaJIUTHUECKUE peakluu, 0OpaTUMbIe
1 HeoOpaTuMble peakiu. Peakunu 3amenienus. Psa akTHBHOCTH METaJJIOB, €r0 MCIIOJIb30BaHHUE
JUIsL TPOTHO3UPOBAHUS BO3MOYKHOCTH IIPOTEKAHUS PEAKLM MEXIy METaulaMH M KHUCIOTaMu,
peakuuii BBITECHEHUSI OJTHUX METANIOB U3 PACTBOPOB UX COJIEW ApYrMMU MeTainamu. Peakiuun
oOMeHa. Peaknuu HeiiTpanuzanuu. YciaoBHs NpPOTEKaHHUs peakluuii oOMeHa B pacTBopax [0
KOHIIA.

Tunel XUMHYECKUX pEaKIUi Ha MPUMEPE CBOMCTB BOAbI. Peakuus pas3nokeHus — 3JIEKTPOJIN3
Bozbl. Peakuuu coequHeHuss — B3aUMOJECIHCTBUE BOJABI C OKCHJAMU METAJUIOB M HEMETAJIJIOB.
VYcnoBue B3auMOACICTBUSA OKCUAOB METAINIOB M HEMETALIOB ¢ BOAOW. [IoHsATHE «TUAPOKCUABD.
Peaknuu 3amermienus — B3auMOJCMCTBUE BOABI ¢ MeTayuiamu. Peakimu oOMeHa — THAPOIN3
BEILIECTB.

Hemonctpanuu. [Tpumeps! (puznyecknx sBICHHIA: a) MiaBiieHHe napaduHa; 0) BO3TOHKA HOAA
win OEH30MHOM KHCIOTHI; B) pPacTBOPEHHE OKpAIIEHHBIX cojieil; T) Auddy3us AyHIHCTHIX
BELIECTB C TOpsIIeH JaMIOYKW HakanuBaHus. [Ipumepbl XMMUYECKUX SIBJICHHIl: a) TOpeHue
maraus, Qocdopa; 0) B3aUMOAEHCTBHE COJSIHOM KHCIOTBI C MPaMOPOM WJIH MEJIOM; B)
nosydyeHue rugpokcuga Meau (II); r) pacTBopeHue MoOIy4eHHOrO TMAPOKCHUIA B KHUCIOTAxX; 1)
B3aumozeiicteue okcuma memu (ll) ¢ cepHOMl KMCIIOTOW TpU HArpeBaHWU; €) pas3lIOKCHUE
[IepMaHraHaTa Kajlus; ) pa3jaoKeHUe MepoKCuaa

BOZOpPOJAa C MOMOILBIO JMOKCHJA MapraHiia M Karaja3dbl KapTodens WM MOPKOBH; 3)
B3aMMOJICHCTBHE Pa30aBICHHBIX KUCIOT C METAIIAMH.

JIaboparopusbie onbIThl 16. [IpokanuBanvue Meau B MIaMeHH CIUPTOBKHU. 17. 3aMelieHue Meau B
pactBope xiopuaa meau (II) sxenezom.

Tema 5. [IpakTuxyml.

[Ipocreiimme onepanuu ¢ BEIMIECTBOM

1. TIpaBuma TexHUKH O€30MACHOCTH MpH paboTe B XxuMudeckoM kabuHete. [IpuemMsr oOparieHus
c JabopaTOopHBIM O0OpYJOBAaHMEM U HarpeBaTeNbHBIMU TpuOopamu. 2. HaOmronenws 3a
W3MEHEHUSMU, TPOUCXOSAIIUMU C TOPSIIEH CBEYO, M UX OMUCaHHE (JOMAITHUI YKCTIEPUMEHT).
3. AHaynu3 NouBHl U BOJBI (AOMaIIHUNA 3KcnepuMeHT). 4. IIpu3Haku XUMUYECKUX peakuui. 5.
IIpuroroBnenue pacTBopa caxapa U pacyeT ero MacCoBOM J0JIM B pacTBOPE.

Tema 6. PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB AJIEKTPOIUTOB

PactBopenue kak ¢usznko-xuMmuueckuid mporiecc. [loHaTHe o ruapaTtax ¥ KpUCTAIIOTHApPATAX.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJENIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJbIX
BEILIECTB OT TemmnepaTypbl. HachlllleHHbIe, HEHACBILIEHHbIE W TEPECHIIIEHHBIE PACTBOPHI.
3HavYeHHE pacTBOPOB JIJIsl PUPOJIBI M CEITbCKOTO XO3SMCTBRA.

[TonsiTe 00 3MEKTPOIUTUYECKON AHUCCOLMALMU. DICKTPOIUTHl M HEJIEKTPOIUTHI. MexaHu3M
JUCCOLMAIMI AJIEKTPOJINTOB € PA3IUYHbIM XapakTepoM CBs3H. CTENEHb AIIEKTPOJIUTHYECKON
nucconuanui. CHIIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHMSI TEOPUU DJIEKTPOIUTHUECKON Juccounanuu. VoHHBIE ypaBHEHUsS
peakmuii. Peakunmmn oOMeHa, waymie 10 KOHIIA.

Knaccudukaiiys HOHOB 1 UX CBOWCTBA.

Kucnorel, ux xnaccudpukamus. Jlucconmamusi KUCIOT W WX CBOWCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON  AuccOUMalMU. MOJEKYIsIpHblE W HWOHHBIE YpaBHEHUS  PEAKIUU.
B3anmopeiicTBre KHCIOT C METaUIaMU. JJIEKTPOXMMHYECKUM ps HANpsHKEeHUHW METaJlIoB.
B3aumoaeicTBue KMCIOT C OKCHAAMH METAUIOB. B3auMoeicTBUE KUCIOT C OCHOBAaHUSMU —
peakmus HeWTpanu3zanud. B3auMoaelcTBue KHCIOT C comsiMu. Mcmonb3oBaHWE TaOIHIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUUYECKUX CBOMCTB KUCIIOT.



OcHoBanus, ux kiaccupuranusa. Jluccommamnuss OCHOBaHMH M HX CBOWCTBA B CBETE TEOPUH
JJIEKTPOJIUTUYECKON Jucconuanuu. B3anMoneicTtBue OCHOBaHMM C coisiMU. [cmnonb3oBaHue
TaOJIULBl  PACTBOPUMOCTH  JJII  XApaKTEPUCTHUKUM  XUMHYECKHX CBOICTB  OCHOBaHUM.
B3anmoneicTeue 1ienoyen ¢ OKCUaaMyu HEMETAIIOB.

Conmu, ux aAMccoUManuss U CBOMCTBA B CBETE€ TEOPUM IJICKTPOJIUTUUYECKON JAMCCOLUALINH.
B3aumogeiicTBue cosneit ¢ MetaiiaMud, OCOOCHHOCTH 3THX peakiuil. BzanmopeiictBue coneit ¢
consimu. Mcnonbp3oBanue TabIUIBl PACTBOPUMOCTHU ISl XaPaKTEPUCTUKU XUMHUYECKHX CBONCTB
COJIEH.

O0600menue cefeHuit 00 OKCHIaX, UX KiIacCU(UKAIIUU U CBOMCTBAX.

l'enetnueckue psapl Metaia W HemeTawia. [‘eHeTudeckas CBS3b MEXAY KiaccaMu
HEOPraHUYECKUX BEIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTEJIHHBIEC PEAKIUH.

Omnpenenenue crerneHell OKUCICHUs AJI 3JIEMEHTOB, 00pa3yIOUINX BEIIEeCTBAa Pa3HBIX KJIACCOB.
Peakumm woHHOTO OOMEHa M OKHCIUTEIBHO-BOCCTAHOBHUTENbHBIC peaknuu. OKUCIUTETh U
BOCCTAHOBUTEJb, OKHUCIEHHME M BoOccTaHOBIeHHE. (COCTaBI€HHWE YpPABHEHUN OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA METOJIOM DJIEKTPOHHOTO OasaHca.

CBoiicTBa NIpPOCTHIX BEHIECTB — METAUIOB M HEMETaJUIOB, KHUCJIOT U COJEeH B CBETe
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIH.

Jemonctpauuu. McnpiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTh. 3aBUCHUMOCTD
3JIEKTPONPOBOAHOCTA YKCYCHOM KHUCIOTHI OT KOHIEHTpaIuu. J[BHKEHHE OKPAIICHHBIX HOHOB B
3JIEKTPUYECKOM ToJie. B3aumMopaeicTBue NUMHKA C CEpOid, CONSTHOM KUCIOTOH, XJIOPUIIOM MeEIu
(). F'openne maruus. BzauMoeiicTBIE XJIOPHOM U CEPOBOAOPOTHON BOIBI.

JIaGoparopubie onbIThl 18. B3aumoeiicTBue pacTBOpOB XJIOpUAA HATPUs M HHUTparTa cepedpa.
19. TlomydyeHue HEpacTBOPUMOIO THAPOKCHIA W B3aUMoOAeWcTBHE ero ¢ kucioramu. 20.
BzaumopeiictBue kucinoT ¢ ocHoBaHusMu. 21. B3anmoseiicTBie KUCIOT C OKCUAAMH METAILIOB.
22. BsauMojelcTBHE KHCIOT ¢ MeTauiaMu. 23. B3amMmojeiicTBHE KHCIOT C coisaMmu. 24.
BzaumopeiictBue 1wmienoueili ¢ kuciaoramu. 25. BsaumopmeiicTBue IMIeaodell €  OKCHUIAMH
HemetaiioB. 26. BsammopelictBue mienouyeit ¢ comsamu. 27. llomydeHume wu  cBOiicTBa
HEpAacTBOPUMBIX OCHOBaHMH. 28. B3aumopelicTBUe OCHO BHBIX OKCHIOB C KHciIoTamu. 29.
BzanmogeicTBie OCHO BHBIX OKCHIOB ¢ Bomoi. 30. BzammopelicTBHE KHCIIOTHBIX OKCHUIOB C
meaouaMu. 31. B3anMogelicTBie KHUCIOTHBIX OKCHIOB ¢ Bomou. 32. BzammogeilicTBue comenl ¢
kuciotamu. 33. BzaumopeiictBue coneit ¢ menodamu. 34. BzaumopeiictBue cosneit ¢ consmu. 35.
B3anMozeincTere pacTBOpOB CoJier

C METaJIJIaMH.

Tema 7. IIpaktukym 2. CBOICTBa paCTBOPOB AIEKTPOIUTOB

1. WouHble peaknuu. 2. YCIIOBUS TEUCHUS XHUMHYCCKHX PEAKIHA MEXIy pPacTBOpAMHU
ANEKTPONUTOB 10 KoHIA. 3. CBoiicTBa KHCIOT, OCHOBAaHUU, OKCHAOB U cojeil. 4. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4.

[Ipu nByX4acoBOM IJIAaHMPOBAHUU MTPOBOJIUTCS TOIBKO MTPaKTUUYECKas padora 4.

PesepBHOE BpeMss—3— 4. (BO3MOXKHOE HCITOJI30BAHKE: TPOCKTHAS ICATEIIBHOCTH )

9 knace

OOydeHne XUMHH peau3yeTcs 10 CISAYIONUM pa3/ienaMm:

IMoBTOpeHue n 06001IeHNe cBeeHNH MO Kypcy 8 kiaacca. Xumudeckne peakuuu (5 1)

bunapusie coenunenus. OKcHUIBI coeoOpasyrone U HeconeoOpasyromue. [ 'uapoKCuIbt:
OCHOBaHMS, aM(OTepHbIE THAPOKCHJIBI, KHCIOPOCOAEpKamme KUCIoThl. CpemHue, KHCIbIE,
OCHOBHBIE COJIH.

O06o0menre CBeIeHN 0 XUMUYECKHX peaknmsax. Kiaccupukamms XUMHYIeCKUX PeakIuil mo
Pa3IUYHBIM MPU3HAKAM: COCTaBY, YHCIY PEarupyrImux U 00pa3yloNuXCcs BEIECTB, TEIIOBOMY
addexty, 0OpaTUMOCTH, H3MEHEHHUIO CTEIICHH OKHCJICHHUS, arperaTHOMy COCTOSHHUIO,
WCIIOIb30BAHUIO KAaTaIN3aTopa.

[TonsiTHE O CKOPOCTH XUMUYECKON peakunu. DakTopbl, BIUSAIOIMINE HA CKOPOCTh XMMHUYECKOMN
peakuuu. Katanus.



Xumuyeckue peakuuu B pacropax (10 1)

[TonsiTe 00 SMEKTPONMTUYECKONW AMCCOMMAIMH. DIECKTPOJHUTHI U HEANEKTPOIUTHI. CTETeHb
ANEKTPOIUTHIECKON quccoruanui. CHUIIBHBIC U CITa0bIe DJIIEKTPOIIUTHL.

OcHoBuble notoxenus TOJl. Knaccudukaius HOHOB U X cBoicTBa. KUCIOTHI, OCHOBaHUS H
COJIM KakK AJIEKTpoNUThI. VX Kiraccuukamus v JUCCOIHAIIHSL.

OO0me XMMUYECKUE CBOMCTBA KUCJIOT: M3MEHEHHE OKPAaCKH WHIUKATOPOB, B3aUMOJICHCTBHE
C MeTajUylaMH, OKCHJAMH U THUJIPOKCHUIAMHU METAJJIOB, U COJIIMH. MOJIEKYyIsipHbIE U HOHHBIC
ypaBHEHUA peakuuid. Psij akTHBHOCTH METaJLIIOB.

OOmue XUMHYECKHE CBOMCTBA IIEIOYCH: B3aUMOJICHCTBUE C KHCIOTaMM, OKCHJIAMH
HeMeTaJuIoB, coysiMu. OOIIIMe XUMHUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHH.

OO0me XMMHUYECKHE CBOWMCTBA CPEAHUX COJICH: B3aUMOJCHCTBUE C KUCIOTaMH, IIEIOYaMH,
COJISIMH, MeTajaMu. B3anmMoeicTBHE KUCIBIX COJIEH € IIeI0YaMHu.

['maponus. I'uaponu3 conu CHIIbHOTO OCHOBAHMS U cl1aboil KucnoTel. [ 'naponu3s conu ciaboro
OCHOBaHMS ¥ CHJIBHOM KUCJIOTHI. Bomopoauseiii moka3arens (pH).

CBolicTBa KUCIIOT, OCHOBaHH, OKCUIOB U coJjeii B cBere TO/] u npeacrasnenuii 06 OBP.

IIpakTnyeckue padorTsi:

Penienue sxcrnepuMEHTAIbHBIX 33/1a4 10 TeME «JIEKTPOJUTUUECKAS TUCCOLINAIUS.

Hemertayuibl 1 ux coequnenus (25 )

CTtpoeHue aToMOB HeMeTa/uioB M uX nojioxkeHue B [ICXD. Psg 35eKTpooTpUIIaTEIbHOCTH.

Kpucramnmueckue pemeTrkn HEMETaulIoB — MPOCThIX BewlecTB. PH3MYECKHUe CBOWCTBA
HemetaiioB.  OOmme  XMMUYECKHE  CBOWCTBA  HEMETAJUIOB:  OKHUCIUTENbHbIE U
BOCCTAHOBUTEJIbHBIE.

["anmorensl, cTpoeHMe HX aTOMOB M MOJEKyJl. Puznueckne M XHUMHUYECKHE CBOMCTBA
rajoreHoB. HaxoxieHue rajioreHoB B IMPHUPOJAE M UX HoJydyeHue. buosornueckoe 3HayeHUE U
IIPUMEHEHHE TaJIOTEHOB.

["amoreHoBOOpPO/IBI U COOTBETCTBYIOIIME WM  KHUCJIOTBHI:  IJIJaBUKOBas,  COJIsIHas,
OpOMOBOJOPO/IHAsL, MOAOBOJOpoaHas. [anmoreHuapl. KauecTBeHHblEe peaklMu Ha TraJlOreHH]-
noHsl. [I[puMeHeHne coeMHEHNH TAIOT€HOB.

Obmas xapakrtepuctuka sineMeHTOB VIA-rpymmel. Cepa B mpupojae u €€ IOoJIyueHHe.
AnnotponHele MoauduUKanMM cepbl M UX CBOMCTBAa. XHMMHMUYECKHE CBOMCTBa cepbl U €€
IIPUMEHEHHUE.

CepoBOJOpO/I: CTPOCHHE MOJIEKYJbl, (PU3NYECKUE U XMUMHUYECKHE CBOMCTBA, MOJyuyE€HUE U
3HadyeHue. CepoBogopoaHas kucinota. Cyabpuabl ¥ ux 3HaueHue. JIroMUHOPOPBHI.

Oxcup cepsi (1V), cepaucTas kucnora, cynbhaTel. Kprcramioruaparsi.

CepHas KUCIIOTa Kak CWIbHBIM 3nekTposnT. CBoiicTBa pa30aBiIeHHON CepHOW KHUCIOTHI.
KauecTBeHHas peakuus Ha Cynb(aT-HoH.

OOm1ast XapakTepuCTUKa 3J1eMEHTOB VA-TpyIIbl. A30T, CTPOEHHE €ro aToMa M MOJIEKYJIbI.
dusnyeckue M XHUMHUYECKHME CBOWCTBA M NpPUMEHEHHE a30Ta. A30T B TNpUPOJIE U €ro
OuosIornyecKas poib.

AMMHak, CTpOeHHE MOJIEKYJIbl U (U3MYecKue CBONCTBAa. AMMHUAuHas BOJa, HAIIATBIPHBIN
CIIUPT, THAPAT aMMHAKa.

JloHOpOHO-aKLIEeITOPHBIN ~ MEeXaHu3M  00pa3oBaHUS CBSA3M B  KaTHOHE  aMMOHHSL.
BoccranoBurensHble cBoiicTBa aMMuaka. Conu aMMOHHMS M MX IpuMeHeHue. KauecTBeHHas
peaxius Ha KaTHOH aMMOHHSI.

Oxcuibl a30Ta: HECoJIeo0pas3yloIIue U KUCIOTHbBIE. A30THCTast KUCIOTAa U HUTPUTHL. A30THas
KHCJIOTA, €€ MOJydyeHne U cBorcTBa. Hutpartsl.

dochop, crpoenne aroma u amwiorponus. Dochumel. Dochun. Oxcun dochopa (V),
docdopnas kucnora. Docdarsl.

OO6mras xapaktepucTrka 31eMeHTOB [VA-rpynmbl: 0COOEHHOCTH CTPOSHUSI aTOMOB, MPOCTHIX
BEUIECTB U COEAUHEHMM B 3aBUCUMOCTH OT mojiokeHusa sieMeHToB B IICXD. Vraepon.
AmnotponHble  MoAuduKauuu yriepojga. AjcopOuus. XuUMHYECKHE CBOICTBa yriepoja.
Kokcoxumuueckoe mpou3BOJICTBO U €ro npoaykius. Kapoumsl.



Oxkcua yraepona (II): ctpoenue mosnekymsl, mojdydenne u coiictBa. Okcua yriepona (IV):
CTPOCHUE MOJIEKYJbI, MOTYyYEHUE U CBOMCTBA. YTOJbHAasA KUCiOTa. COJIM YrOJbHOW KHCIIOTHI:
KapOOHAThI U TUApPOKapOOHaThl. TeXHUYecKas U MULIEeBas CoJa.

Oprannyeckast XumMus. YTIJI€BOAOPOIBIL.

Meran, 5TaH, NpOMAaH KaK IpPEIENbHBIE YIVIEBOAOPOIAbl. OTHIEH M aleTUICH Kak
HenpeaenabHble YriaeBoaopoasl. CTpyKTypHBIE (OPMYJBI BEIIECTB. [ OpeHHE yTrIeBOAOPOIOB.
Peakuuu nernapupoBanus NpeAEIbHBIX YIJIEBOLOPOIOB.

Crupthl. DTUJIOBBIA CIHPT, €rO IMOJyYCHHE, NMPUMEHEHHE M (PU3MOJIOTHYecKoe JeicTBUE.
TpexaToMHBIH CIMPT MIMLEPUH. YKCYCHAs KUCIIOTA KaK IPeACTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoenune aroma u HaxoxiaeHue B npupoje. Cumunuasl u cuiad. CBolicTBa
kpemuus. Oxcun kpemuus (IV). KpemHueBas kucinora u ee coiu.

[Tpou3BoacTBO crekia U nemMeHTa. [Ipoaykuus CUIMKaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, ¢hapdop, pasac. OnTuyeckoe BOJIOKHO.

Hewmerannel B npupose. @pakimoHHas NEpPEroHKa *HUAKOTO BO3yXa Kak CIoco0 MOTydyeHUs
KHUCIOpoAa, as3ora, aproHa. Ilomydyenume docdopa, kpemHus, xyopa, HoAd. DIIEKTPOIH3
pacTBOpPOB.

[TosryueHue CEpHON KUCIOTHI: ChIPbE, XMMH3M, TEXHOJIOTMYECKAsT CXEMa, METOJ KHIIALIErO
closi, NpUHLMIBI TeriooOMeHa. [IpotuBoroka, nupkymsauuu. OneyMm. [IpousBoacTBO ammuaka:
CBIPBE, XUMHU3M, TEXHOJIOTHUECKAS CXEMA.

IIpakTnyeckune padorsl:

W3yyeHnue CBOMCTB COJISTHOW KUCIIOTHI.

N3ydeHue CBOKWCTB CEpHOM KUCIIOTHI.

[ToryueHne aMMHaka v U3y4€HUE €ro CBOMCTB.

[Tonydyenue yrinekucnoro rasa. KauecrBeHHas peakiysi Ha KapOOHAT-UOHBI.

MeTtasiibl 1 ux coexuHenust (17 4)

[Tonoxxenne metaios B [ICXD. CtpoeHne aToMOB M KPUCTAJUIOB METaJNIOB. MeTtainyeckas
CBSI3b M METaJIMYeCKass KpUCTAJUIMUECKas pemieTka. Pu3ndyeckue cBONWCTBAa METAIOB. YepHble
U [IBETHBIE METAJIBI.

MeTtamibl Kak BOCCTAaHOBUTEIU. DJIEKTPOXUMHUYECKUU Psiji HampshkeHud. Bzaumopneiicteue
METAJIJIOB C HEMeTaJlJIaMH, OKCUJIaMH, KUCIIOTaMH, COJIIMU. AJTFOMUHOTEPMHUS.

OOmiast xapakTepucTuka 53JeMeHTOB IA-rpynmbl. OKCHUABI M THIPOKCUABI IIEJIOYHBIX
METaJIJIOB, UX TOJIY4YE€HHE, CBOWCTBA, MpUMEHEHUE. BaxkHelme coy MmeaouyHbIX METalIoB, UX
3HAUEHUE B IPUPOJE U KU3HU YETIOBEKA.

O6mass  xapakrtepuctuka  sneMeHToB  I[[A-rpynmbel.  Okcuzabl W THIPOKCHUIBI
LIEJIOYHO3EMENBbHBIX METAJUIOB, MX IIOJIyY€HHE, CBOWCTBA, NpHUMEHeHue. Baxkuelmme conu
IIeJIOYHO3EMENbHBIX METaUIOB, MX 3HAY€HHE B NPHUPOJE U JKU3HM yesoBeka. KapOoHaTsl u
T'HJIPOKapOOHATHI KaJIbIIHA.

BpemenHas u nmoctosiHHas &KecTKOCTh BOJbl. CIIOCOOBI yCTpaHEHHs] BPEMEHHOM KECTKOCTH.
CrniocoObl ycTpaHeHUs TOCTOSTHHOM JKECTKOCTH.

CoenvHeHus allOMHMHMS B Tpupoie. XUMHYECKHE cBoWcTBa amoMuHUA. OcoOeHHoCTH
OKCHJIa U THAPOKCHJA AIOMUHUS Kak aM(pOTEpHbIX coeMHeHUH. BaxkHeime conu antoMuHus
(x;mopun, cymbdar).

OcobeHHOCTH CTpOeHHUs1 aToMma >xeines3a. JKeme3o B mpupoze. Baxuelmme pyasl xenesa.
[Tonyuenue uyryna u cranu. Oxcuabl u rugpokcuast xkenesa (1) u (II). Conu xenesa (1) u
(11). OGHapyxeHue KaTHOHOB Kele3a B pacTBOpe. 3HaAUCHHE COCTMHEHUI Kee3a.

Koppo3us razoBas (XuMudeckas) U dJIEKTPOXMMHUYECKas. 3allMTa METaUIOB OT KOPPO3HH.
Meramet B npupoze. Ilomarne o wmeramunyprun. YepHas W IBeTHas MeETaJUTYprHUsl.
[Iupomeramnyprusi, T'MAPOMETAUIYprusi,  dJIEKTpoMeTallyprus. JloMeHHBIH  mporecc.
[TepepaboTka yyryHa B cTajgb. IJIEKTPOJIN3 PACIIIIaBOB.

IIpakTHyeckue padorsi:

JKecTkocTh BOJBI M CLIOCOOBI €€ YCTPaHEHUS!.

Pemenue sxcriepuMeHTanbHBIX 3a4a4 110 TeMe «MeTasuibiy.



XuMHs ¥ OKpYy:Kaouas cpeaa (2 4)

Crpoenune 3emi. XUMHYECKH cocTtaB 3emid. ['opHble mopoasl. MuHepanbl. Pynsbl.
Ocapnounsble ropasie nopoAsl. [1oe3nslie nckomnaemsie.

VICTOYHHMKHM XMMHYECKOTO 3arpsi3HEHUs] OKpyxaromed cpeabl. [1oOanbHbIE SKOIOTHYECKHE
npobsiembl uyenoBeuecTBa. O30HOBBIE ABIPBI. MeEXIyHapOJHOE COTPYAHHYECTBO B 001acTU
OXpaHbl OKPY’KaIOILIEH Cpeibl OT XUMHUUECKOI'0 3arpsA3HEHMS. «3eIeHast XUMUS».

O0oO0menne 3HaHUI 0 XMMHHU 32 Kypc OCHOBHOM 1KoJbl. IloaroroBka k OcHoBHOMY
rocyaapcreeHHomy 3k3ameny (OI'J) (7 1)

CrpoeHue aroma B COOTBETCTBHM C IIOJIO)KEHHMEM XuMmudeckoro sinemeHta B IICXD.
CrpoeHue BemiecTBa: XMMHMUYECKasl CBS3b U KPUCTAJUIMYECKAs PELIeTKa. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX AJIIEMEHTAMU MPOCTHIX BEIIECTB OT MojoxeHus nemeHToB B [ICXD. Tunonorus
HEOpPraHMYECKUX BEIIECTB, pa3/ieJeHUE X Ha Kilacchl U rpynnsl. [IpeacraBureny.

[Ipu3Haky M ycioBUsA NMPOTEKAHUSI XUMHUUECKUX peakuuil. TUIOIorus XuMUYECKUX peakuun
10 pa3JUyYHbIM Npu3HaKkaM. Peakuuu nonnoro oomena. OBP.

XUMHYECKUE CBOWCTBA NPOCTBIX BEUIECTB. XAapaKTEpHbIE XHWMHUYECKHE CBOMCTBA
C0JIe00pa3yoIMX OKCHIOB, THIPOKCHIOB, COJICH.

Pe3zepBHoe Bpems (2 4)

8 kiacc

[IpaxTukym 1. IIpocreiinme onepanuu ¢ BEECTBOM 34

Ilpaxmuueckasa paboma Nel llpaBuna TeXHUKHM O€30MAaCHOCTH MpU pabOTEe B XUMHUYECKOM
kaOunere. [lpuembl oOpaiieHuss ¢ JgadOpaTopHBIM OOOpPYIOBAaHMEM M HArpeBaTeIbHBIMU
npudopamu.

Ipakmuueckasn paboma Ne2 I1pu3HaKu XUMUYECKUX PEAKITHA.

Ipaxmuueckas paboma Ne3 TlpurotoBiieHHe pacTBOpa caxapa U pacueT ero MacCoBOW JOJH B
pacTBope.

Homawnuti skcnepumenm: 1.HaOnroneHus 3a HM3MEHEHMSIMM, MPOUCXOIALIUMHU C Topsiien
CBEYOH, U UX OINHCcaHue. 2. AHaJIN3 ITOYBEI U BOJIEL

[Ipaktukym 2.CBoiicTBa paCTBOPOB AJIEKTPOIUTOB 14

Ilpakmuueckas paboma Ne4 PelieHne SKCIEpUMEHTAIBHBIX 3a7a4.

9 kiacc

[Tpaktuxym 1. CBOlicTBa METAIIJIOB M UX COCTMHEHHM 29

Ilpaxmuueckasa paboma Nel Perienue sKcnepuMEHTAIbHBIX 3a/1ad Ha paclio3HaBaHUE U
MOJIy4€HUE COEAMHEHUH MeTaIoB (24).

ITpakTtukym 2. CBOMCTBA COEJMHEHNI HEMETAIUIOB 34

Ipakxmuueckas paboma Ne2 PemeHune skcriepUMeHTaIbHBIX 33aa4 1o teme «lloarpymma
raJIOr€HOBY.

Ilpaxmuueckas paboma Ne3 Pemenue skcnepuMeHTalbHBIX 3a1a4 1o teme «lloarpynmna
KHCIIOPOJa».

Ilpakmuueckas paboma Ne4 TlonydeHue, cOOMpaHue v pacrio3HaBaHHUE ra3oB.

3. TemaTnueckoe NIAHUPOBaHHUE

8 KJjace
Ne Tema Kom-Bo
4acoB
1 Beenenne 4+2=6
2 ATOMBI XUMHUYECKHX DJIEMEHTOB 9
3 [IpocTble BemniecTBa 6
4 CoeuHEHNS XUMUYECKUX 3JICMCHTOB 14 +3=17
5 N3menenus, mpoucxoasiye ¢ BEIeCTBaMHU 12+1=13
6 PactBopenue. PactBopsl. CBOICTBa 3JIEKTPOIUTOB 18+1=19
Htoro 70
9 KJjace

‘ No ‘ Tema ] Kon-8o




JacoB

1. [ToBTOpenne u 0000IICHNE CBEAEHUH MO Kypcy 8 Kiacca. 5
Xumuueckue peakiuu (
2. XVUMHUYECKUE PEaKLIUU B paCTBOPaxX 10
3. Hewmeranibl 1 ux coequHeHus 25
4, Merasuisl ¥ UX COEqUHEHUS 17
5. XuMUS ¥ OKpYyKaromas cpeaa 2
6. O060011eHre 3HAHHH IO XUMUU 32 KypC OCHOBHOM IIIKOJIBI. 7
[TonrotoBka k OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY
(0I'D)
PesepBroe Bpems (2 9) 2
Utoro 68




