PaGouass mporpamma OCHOBHOTO o0OIIero oOpa3oBaHMsl 110 XWMHU COCTaBJIicHa Ha OCHOBE
denepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa 001Iero 00pa3oBaHus.

B paboueii mporpamMmMe mperycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUJIOB JICTEILHOCTH 00y4aeMBbIX,
MPEJCTAaBICHHBIX B MPOrpaMMax JJisi HA4aJIbHOTO O0IEro ¥ OCHOBHOTO o01ero oopazoBanus. Conepxanue
HacTosAmield pabodeil mporpaMMbel HMeEET OCOOCHHOCTH, OOYCIIOBIICHHBIC, BO-TIEPBBIX, HPEAMETHBIM
COZIep’KaHNEM U, BO-BTOPBIX, IICHXOJIOTHYECKIMHU BO3PACTHBIMH OCOOCHHOCTSIMH 00y9YaeMBbIX.

YMK «Xumusa. 8 knacc»
1. Tabpuensa O. C. Xumusa. 8 kiacc: yueOHHK Ui obOmeoOpazoBaTtenbHbIX opranuzaimii / O. C.

I'a6bpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2019

2. Tabpuensn O. C. Xumusa. Meroauyeckoe mocobue s 8§ Kkiacca ydeOHOe mocoOue s
obmeobpaszoBarenbHbx opranuzanuii / O. C. 'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.:
[Ipocsemenue, 2019

YMK «Xumusa. 9 knacc»

1. Tabpuensu O. C. Xumus. 9 kiacc : yueOHUK 17151 o01eoOpazoBarenbHbix opranm3anuii / 0. C.

I'a6bpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2019

2. Tabpuensn O. C. Xumusa. Meroguueckoe mnocobue mia 9 ximacca: y4ye0. mocoOue ams
obmmeoOpa3zoBarenbubix opranuzamuii / O. C. I'abpuensan, U. B. Axcénosa, 1. I'. OctpoymoB. —

M.: Ilpocsemenue, 2019

1. Ilnanupyemblie pe3ybTaTbl OCBOCHUS Y4eOHOI0 MpeaMeTa

ITo 3aBepiIeHNIO Kypca XMMHUHU Ha 3TaHE OCHOBHOT'O 00IEr0 0Opa30oBaHUs BBITYCKHHUKH OCHOBHOM
LIKOJIBI TOJIKHBI OBJIAJIETh CIEAYIOIMMU PE3yIbTaTaMMU:

Jluunocmmuuie pezyromamol:

1) ocosnanue cBoelt >STHUYECKOM PUHAIEKHOCTH, 3HAHKE HCTOPUU XUMUH U BKJIAJIa POCCUHCKOM
XUMUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) opmuposarue OTBETCTBEHHOTO OTHOLIECHHUS K TO3HAHUIO XMMHHU; TOTOBHOCTH U CIIOCOOHOCTH
00yJaronuxcs K CaMOPa3BUTHIO M CAaMOOOPa30BaHUIO HA OCHOBE N3YUYEHHBIX (DAKTOB, 3aKOHOB U TEOPUIA
XUMHH; OCO3HAHHOT'O BHIOOPA U MOCTPOCHNE UHAMBHUIYaIbHOM 00pa30BaTeIbHON TPAEKTOPHH;

3) @opmuposarue 1ENOCTHON €CTECTBEHHO-HAYYHOM KAPTHHBI MUPA, HEOTHEMJIEMON 9aCThI0 KOTOPOH
SBIIETCS XMMHUUYECKasl KapTUHA MUPa;

4) osnadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM
MPAKTUKH, B TOM YHCIIE U XUMHUYECKHM,;

5) oceoenue conmanbHBIX HOPM, NPABKII OBEAEHUSL, POJIEH U HOPM COIMAITLHOM KU3HH B COLIUYME,
MPUPOJIE U YACTHOM KU3HU HA OCHOBE SKOJIOTUYECKON KYJIbTYpPbl M 0€30I1acCHOT0 00paIieHus ¢ BeleCTBaMU
U MaTepuaiamy;

6) ¢opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMH ¥ B3POCIIBIMH B
nporiecce 00pazoBaTeIbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIeI0BaTEIbCKON, TBOPUECKON U IPYTUX
BHUAOB ACATCIIbHOCTH, CBA3aHHBIX C XHUMHEH.

Memanpeomemmnboie pe3yibmantol:

1) onpedenenue neneit cobcTBEHHOrO 0OYYEHUsI, TOCTAHOBKA M (POPMYIIMPOBAHUE JUIs ce0sl HOBBIX 3a/1au;
2) naanuposanue NyTel JOCTHKEHUS KENAEMOTO PE3YIIbTaTa 00yIEHHA XMMHU KaK TEOPETHYECKOTO, TaK U
AKCIEPUMEHTAIILHOTO XapaKTepa;

3) coommnecenue cBOMX NAEHCTBHHN ¢ MIIAHUPYEMBIME PE3YJILTATAMU, OCYIUECMEeHIe KOHTPOIIS CBOEH
NesITeNIbHOCTH B MPOLIECCE TOCTHKEHUS pe3yibTaTa, onpeodeneHue Crioco00B AeMCTBHM NP BHIITOJIHEHUN



71a00paTOPHBIX U MPAKTHUECKUX PAOOT B COOTBETCTBHHU C MPAaBUIIAMU TEXHUKH O€3011aCHOCTH;

4) onpedenenue NCTOUHNKOB XUMUYECKOM MH(OPMAIMH, TOJTyIEHUE U aHAIU3 €€, CO3IaHNE
MH(GOPMALIMOHHOT'O MPOJYKTA U €r0 IMPe3eHTalNs;

5) ucnonvzosanue OCHOBHBIX MHTEIUIEKTYAIBHBIX OTEPAIMIA: AaHAIM3A U CHHTE3a, CPABHEHUS U
cucTeMaTU3aluu, 0000IEHNs U KOHKPETH3alHH, Gbls61eHue IPUINHHO-CIIEACTBEHHBIX CBS3€H 1
nocmpoerie JOTHUECKOTr0 PacCyKAEHUA U YMO3aKIIOUEHHS (MHIYKTUBHOIO, AETYKTUBHOT'O U 110 aHAJIOTUH)
Ha MaTepHuaie €CTECTBEHHO-HAYYHOI'0 COAECPKAHMS;

6) ymenue co3IaI0T, MPUMEHSTH U IPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOJIEIH U CXEMBbI JUISl PEICHHS
yueOHBIX U IMO3HABATEIbHBIX 3a]1a4;

7) @opmuposanue v pazeumue SKOIOTHYECKOTO MBIIUIEHHS, YMEHHE TIPUMEHATD €r0 B O3HABATEIILHOM,
KOMMYHHUKAaTHBHOH, COIIMATBHOM NMPaKTHKE U MPOQecCHOHATBHON OpUeHTALlNY;

8) ecenepupoeanue uneit u onpeeneHre CPEACTB, HEOOXOIUMBIX IS UX PEATH3ALMH.

IlIpeomemmnuie pesynomamaoi:
BbInyCKHUK HAYYUTCS:
®  XapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOJCHIE, U3MEPEHUE, SKCIIEPUMEHT;

® OINCHIBaThH CBOMCTBA TBépI[BIX, KHUJIKHUX, 1"33006paBHI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHEBIC

MIPU3HAKH;
® DPACKPBIBATh CMBICI OCHOBHBIX XUMUYECKHUX MOHITUH «aTOM», «MOJIEKYJIa», «XMMHYECKHH
JIEMEHT»,  «IIPOCTOE BEILECTBOY», «CIOKHOE BEILIECTBOY, «BAJIEHTHOCTbY, «XUMHUUECKas

peaKIus», UCHOIb3ys 3HAKOBYIO CUCTEMY XUMUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOW T€OPUH;

® pa3nuyaTh XMMHUYECKHE U (PU3NYECKUE SIBICHUS,

® Ha3bIBaTh XMMHYECKHUE DIIEMEHTHI,

® ONpENeNsTh COCTAaB BELIECTB MO UX (opMysam;

® ONpENeNsITh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSAMHEHUSIX;

® ONpENENSTh TUIl XUMUYECKUX PEaKIINii;

® Ha3bIBaTh MPHU3HAKU U YCIOBUS MMPOTEKAHUS XUMHUUECKHUX PEAKIIHIA,

®  BBISBJIATH PU3HAKHU, CBUJIETEIHCTBYIOLINE O IPOTEKAHUU XUMUYECKOM peaKkiluu Mpy BbIMOJIHEHUH
XUMHUYECKOTO OTIbITa;

®  COCTaBIATH (POPMYJIBI OMHAPHBIX COCTUHCHUIA,

® COCTaBIIATH YPAaBHECHUS XUMHYECKHX PEAKIIHIA,

e colOmonaTh npasuiia 0e30mMacHoi paboThl IPHU MPOBEIECHUH OIBITOB;

® TI0JIb30BAThCS JTAOOPATOPHBIM 000PYAOBAaHUEM U TTOCY/IOMH;

®  BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaCChI BEIIECTB;

® BBIYUCIIATH MACCOBYIO JOJII0O XUMHUYECKOTO 3JIEMEHTA 0 (hOpMyJsie COCTUHECHHUS;

®  BBIYHCIATH KOJIMYECTBO, 00BEM HIIM MacCy BEUIECTBa 110 KOJIMYECTBY, 00BEMY, Macce peareHToB WIn
MIPOAYKTOB PEAKIINU;

®  XapakTepu3oBaTh (U3MUECKUE U XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB: KUCIOPOAa U BOJIOPOA;

® T0Jy4aTh, COOMPATh KMCIOPOA U BOJIOPO/I;

® DPAacHo3HaBaTh OINBITHBIM MyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;

® pacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

® PacKpbIBaTh CMBICI MOHATUN «TEMI0BOM 3P HEKT peakIHm», «MOJISIPHBIA 00BEM»;

® XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOICTBA BOJIBI;

® PacKpbIBaTh CMBICI MOHATHUS «PACTBOPY;



BBIYHUCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM 10JI€H PACTBOPEHHOTO BEILIECTBA;

Ha3bIBaTh COCIMHEHHUS U3yUYEHHBIX KJIAaCCOB HEOPIraHUYECKUX BEUIECTB;

XapaKTepu30BaTh GUINUCCKUE H XUMUIECKIE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUUECKUX
BCIIIECTB: OKCHOB, KMCJIOT, OCHOBAaHHU, COJICH;

ONpeNEesATh NPUHAMJICKHOCTH BELIECTB K OMPEACIIEHHOMY KJIaCCy COSIUHEHU;

COCTaBJIATh (POPMYJIbI HEOPTAHUUECKUX COCIMHEHHUM N3YyYEHHBIX KJIaCCOB;

MIPOBOJIUTH OMBITHI, HOJTBEPKAAIOIINE XUMUYECKHUE CBOMCTBA N3YyUYEHHBIX KJIACCOB
HEOPraHWYECKHUX BEILECTB;

pacro3HaBaTh OMBITHBIM MMYTEM PACTBOPHI KMCIIOT U IIEI0YEH 110 U3BMEHEHUIO OKPACKU UHIUKATOPA;
XapaKTEepU30BaTh B3aUMOCBSI3b MEXY KJIACCAMU HEOPTaHUUECKUX COCAMHEHUN;

packpsiBaTh cMbici [leproanueckoro 3akona J[. 1. Menaeneena;

OOBACHITh (PU3MUECKHI CMBICT aTOMHOTO (ITOPSAKOBOTO) HOMEpAa XUMHUYECKOTO JIEMEHTA,
HOMEpOB Ipynibl ¥ iepuoja B nepuoauyeckoit cucrteme . . Mennaeneena;

OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MpEAeNaX MaIbiX
[IEPUOJIOB U INIABHBIX MTOATPYIIIL,

XapaKTEepU30BaTh XUMHUYECKHE AIEMEHTHI (OT BOJIOPO/a A0 KAJIbIIHs) HA OCHOBE UX MOJIOKEHUS B
nepuoandeckoit cucreme 1. . MenneneeBa u 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

COCTaBJIATh CXEMbI CTPOEHHUS aTOMOB NEpBBIX 20 371EMEHTOB NIepuoAnYecKoi cucremsl . 1.
Menneneena;

PacCKpbIBaTh CMBICII MOHATHI: «XUMUYECKasA CBS3b», (QIEKTPOOTPULATEIBHOCTHY;
XapaKTepu30BaTh 3aBUCUMOCTD (PU3MUECKHUX CBOMCTB BELIECTB OT THUIA KPUCTATINYECKON PEIIETKH;
ONPENEATh BUJl XUMUYECKOM CBSI3M B HEOPraHUYECKUX COCIMHECHUSIX;

M300pakaTh CXEMBI CTPOSHUS MOJIEKYII BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUJAMH XUMUYIECKUX
CBSI3€;

PacCKpBIBAaTh CMBICII MIOHATHI «MOH», «KATHOH», «AHHUOHY, <«AJEKTPOJIUTBI», «HEIIEKTPOIUTHIY,
«QIEKTPOJIMTHYECKAS JUCCOLMAIINAY», KOKUCITUTENbY, «CTETIEHb OKUCICHUS», «BOCCTAHOBUTENbY,
«OKHCIICHHEY, «BOCCTAHOBIICHHUEY;

ONpPENENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEJUHEHNUH;

PacKpbIBaTh CMBICI TEOPUU JIEKTPOIUTHUECKOMN TUCCOILMALINN;

COCTABJIATh YPaBHEHHUs DJIEKTPOJIMTUYECKOU TUCCOLUALMN KUCIIOT, IIEJI0YEH, COJICH;

OOBSACHATH CYIIHOCTh MPOIEcca AMEKTPOIUTUYECKON TUCCOLMAllUU U peaKluii HOHHOTO 0OMEHa;
COCTaBJISITh TOJHBIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS PEaKINil 0OMeHa;

OTIpEAEIISATH BO3MOKHOCTD MPOTEKAHMSI pEaKIIii HOHHOTO OOMEHa;

MPUBOAUTH PEAKINU, TOJTBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHbBIX BEIIECTB;
ONpENENATh OKACIUTEND U BOCCTAHOBUTEIID;

COCTaBJISITh YPaBHEHHUSI OKUCIUTENIBHO ~-BOCCTAHOBUTENIbHBIX PEAKIUN;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOHN peaKInu;

KJIacCU(UIUPOBATh XUMUYECKUE PEAKLIUU MO Pa3INYHbIM IIPU3HAKAM;

XapaKTEepPU30BaTh B3aUMOCBS3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIJIOB;
MIPOBOAMTH OTBITHI MO MOTYYCHHUIO, COOMPAHUIO U H3YUYECHUIO XMMHUECKUX CBOMCTB ra3000pa3HbIX
BEILIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

pacmo3HaBaTh OMBITHBIM IMYTEM ra3000pa3HbIC BEIIECTBA: YIIIEKHUCIBINA a3 U aMMHAK;
XapaKTEepPU30BaTh B3aMMOCBSA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJLIIOB;

Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX (opMylie: MeTaH, 3TaH, 3TUJIEH, METaHOJI, 3TaHOII,
[JIMLIEPHH, YKCYCHAs! KHCIIOTa, AMUHOYKCYCHasl KUCJIOTa, CTEAPUHOBAs KUCIIOTA, OJICMHOBAs



KHCJIOTA, TIIFI0K03a;
® OLICHUBATh BIUSHUE XMMUYECKOTO 3arpsi3HEHUSI OKPY KAIOIIEH CpeIbl Ha OPraHU3M YeJIOBEKa;
® TPaMOTHO 0OpaIaThCs C BEIIECTBAMHU B TTOBCEIHEBHOMN KH3HHU;
®  OIpEAENTh BO3MOXHOCTh POTEKAHUSI PEAKIIUI HEKOTOPBIX MPEACTABUTEIEH OPraHU4eCKUX
BEILIECTB C KMCIOPOJIOM, BOJOPOJIOM, METAITIAMU, OCHOBaHUSIMHU, T'aJIOT€HAMM.

2.  Copep:xanne y4e0HOro Kypca
Xumus 8 kiacc
(68 yacoB, 2 yaca B HeleJII0)

HavajabHble MOHATHSA U 3AKOHbI XUMHUH

Tena u BemecTBa. CBOMCTBa BEIIECTB. DTATIOHHBIE (PU3UYECKHE CBOMCTBA BEIIECTB. Marepuaibl U
MaTtepuaoBeneHue. Ponb XUMHHM B JKM3HH COBpEMEHHOro oobmiectBa. OTHOLIEHHE OOIIECTBA K XUMHHU:
xemoduaus U xemohoousi.

Mertoas! u3ydenus: xumun. Habmonenue. Dxcniepument. MoaenupoBanue. Mojaenn MaTepuaibHbIe
1 3HAKOBBIE WJIM CUMBOJIBHBIE.

l'azpl. JXKunkoctu. TeEpasle BemecTBa. B3aumHble mepexoibpl MEXAY arperaTHbIMU COCTOSIHUSIMH
BEIIECTBA: BO3rOHKAa (cyOnmumanus) U jAecyOiaumanus, KOHAEHCAMS M HCHapeHHe, KpUCTAJUIM3auus U
IIJIaBJICHUE.

®usnueckue sBieHUs. YucTtele BemecTBa U cMecH. ['OMOreHHble W rereporeHHble cmecu. Cmecu
razoo0pasuble, xkujnkue u TBEpAble. CrocoObl pa3ieneHus CMeceil: MeperoHka, WM TUCTHILISIUS,
oTcTauBaHue, (pUIbTpOBaHUE, KpUCTAIIM3alUs WK BbIapuBaHue. Xpomatorpadus. Ilpumenenue stux
CIOCO0OB B J1a0OPATOPHOM MPAKTHUKE, HA TPOU3BOJICTBE U B OBITY.

XuMHYECKUE IEMEHTHl. ATOMBI M MoJeKyisbl. IIpocTele M ciokHble BemiecTBa. AJUIOTpPONUS Ha
npuMmepe kuciaopojna. OCHOBHBIE IOJIOKEHHMS aTOMHO - MoOJeKyJsspHoro ydeHus. Honsl. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMSL.

3Haku (CUMBOJIBI) XMMHUYECKHUX 3JEMEHTOB. MHQopmalius, KOTOpYI0 HECYT 3HAKH XUMHUYECKHX
AJIEMEHTOB. OTHMOJIOTHS Ha3BaHWW HEKOTOPBIX XHWMHUYECKUX »dJeMeHTOB. llepumonnueckas Tabnuna
xuMmuueckux syemeHToB JI. WM. MenpaeneeBa: KOpPOTKONEPUOAHBIM W JIMHHOTEPUOJHBIM BapUAHTHI.
[Tepuonpt u rpynmel. ['MaBHas w moOouyHas moArpynnsl, win A- u b-rpynmel. OTHOCHTENbHAsT aTOMHAs
Mmacca.

Xumnueckue ¢opmynbl. Muaexcsl u kodpduuuentsl. OTHOCHTENbHAas MOJEKYJSpHas Macca.
MaccoBast 1071 XMMHUYECKOTO 3JIEMEHTa B coeAuHeHuH. MHdopmanus, KOTOPYIO HECYT XUMHUYECKHE
bopmyIbL.

BanentHocts. CTpykTypHBIE (OpMYNbl. XUMHUYECKHE 3JIEMEHTHl C MOCTOSIHHOM M IepeMeHHOU
BaJICHTHOCTHIO. BBIBOJ popMysbl coequHeHus o BajieHTHOCTU. OmnpesenieHne BaleHTHOCTH XUMUYECKOTO
aneMeHTa o (opmysne BemecTBa. CocTapieHue Ha3BaHUN COETUHEHHM, COCTOSIIMX U3 ABYX XMUMHUYECKUX
3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTB.

XUMUYECKUE peakuu. PeareHTsl U NpoayKThl peakiuuu. [Ipu3zHaku XMMUYECKUX peakiui. Y clIoBUs
UX MPOTEKaHMsI U IpeKpaleHus. Peakiuy ropenns. JK30TepMUUECKHE U DHIOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHMs MacChl BEIIECTB. XuMUYeckue ypaBHeHUs. (CocTaBieHHME XHMHUYECKUX
ypaBHeHHH. MHpOpMaLus, KOTOPYI0 HECET XMMUYECKOE YpaBHEHHE.

Knaccupukanuss XMMHUUECKUX pPEAKUMH 1O COCTaBYy M YHUCIY PEAareHTOB W TMPOIYKTOB. THIIBI
XUMHUECKUX peakiuil. Peakuuu coeauHeHus, pas3ioxkeHHs, 3amelleHuss u oOMeHa. Katamuzatopsl u
KaTaJlnu3.

JdemoHcTpauuu

*  Konekuus maTepraioB U U3JIEIUN U3 HUX.



* Mogenu, ucnojiab3yeMble Ha ypoKkax (PU3UKH, OMOJIOTUH U Teorpaduu.

*  OOBEMHBIE U MAPOCTEPIKHEBBIE MOJICTTH HEKOTOPBIX XUMUYECKUX BEIIECTB.

* Moaenu KpUCTAIIMYECKUX PEIIETOK.

* Cobupanue npubopa st HOTyYeHHS Ta3a U MPOBEPKa €ro Ha FTepMETUIHOCTb.

* Bo3ronka cyxoro jbja, ioaa win HapTaauHa.

* ArperatHble COCTOSIHUS BOJIBI.

* PazjgeneHue IByX HECMEIIMBAIOIIUXCS KUJKOCTEN C TOMOIIBIO ICIUTEIIbHON BOPOHKH.

* Jluctumnstop u ero padora.

* VYcranoBka mia GuiibTpoBaHus u e€ padora.

* VYcraHoBKa JJ1s BeITapuBaHuUs U €€ paboTa.

*  Komnekmus ObITOBBIX TPUOOPOB JIs1 (GUILTPOBAHUS BO3IyXa.

* Paznenenue KpacsIiero BemecTna ¢ioMacrepa ¢ MOMOIIBI0 OyMaKHOU XpoMaTorpaduu.

*  Mogaenu auIOTPOITHBIX MOIU(MUKAIINN yTIepoa U CephI.

* [lonydenue o30Ha.

* Tloprperst 1. 5. bepuenuyca u JI. I. Menneneesa.

*  KopoTkoneproaHslii U ITMHHONEPUOAHBIA BapuaHThl [lepnoanueckoil cucremsl 1. 1. MenneneeBa

*  KoncTpynpoBaHue mapocTep>KHEBBIX MOAEICH MOJIEKYI.

* Amnnapat Kunna.

* Pasnoxxenune 6uxpomara aMMOHHSL.

* T'openue cepsl 1 MarHMEBOM JICHTBI.

* Tloprpetsl M. B. JlomoHocoBa u A. JI. JIaBya3be.

*  OnpITHL, WUTIOCTPUPYIOLTUE 3aKOH COXPAHEHHS MacChl BEILIECTB.

* Topenue pochopa, pacTBOpeHHE MIPOIYKTa TOPEHUS B BOJIC U HCCIIEAOBaHNE TTOTyYEHHOTO pacTBOpa
JTAKMYCOM .

* BszaumopaeincTBHeE COJISIHON KUCIOTHI C HUHKOM.

* Tlonyuenue rugpokcuna meau (I1) u ero paznoxxkeHue npu HarpeBaHUU.
JlaGopaTropHble ONBITHI

. O3HaKoMJIeHHE C KOJUIEKIIUEH 1a00paTOpHOI MOCYbI.
. IIpoBepka npubdopa Ass MOITy4eHHUs ra30B Ha TEPMETUYHOCTD.
. O3HaKoMJIEHHE C MUHEpaIaMH, 00pa3yIOIUMH TPAHUT.

. HpI/IFOTOBHeHI/Ie I‘eTepOFGHHOI\/'I CMCCH IMOPOIIKOB CCPLI U KCJIC3a U UX PA3IACIICHUC.

1
2
3
4
3.
6
7
8
9

BiaumopeiicTBue pacTBOPOB XJIOPUIOB U MOUIOB KallMs C paCTBOPOM HHUTpaTa cepedpa.

. Ilomyuenue ruapokcuna meau(Il) u ero B3anMoaeiicTBIE ¢ CEPHO KUCTOTOM.
. B3zaumopaeiictBue pacTBopa coabl ¢ KUCIOTOM.

. IIpoBepka 3aK0Ha COXpaHEHHUsI MACChl BEILIECTB HA IPUMEPE B3aUMOJACHCTBHS MIENOYN U KUCITIOTHI.

[TpoBepka 3akoHa COXpaHEHHS] MAacChl BEIIECTB Ha MPUMEPE B3aUMOJICHCTBHS MIEJIOYH U COJIM JKee3a

(I11).
10. Pasnoxenue nepokcua BOJOPOIa ¢ TIOMOIIIBI0 okcuaa maprania (IV).

11. 3amemienue xene3oM Med B METHOM KYIIOPOCE.

IIpakTnyeckne padoThl

1.

3HaKOMCTBO ¢ J1labopaTopHBIM oOopynoBaHueM. IIpaBuia TeXHHKH 0€30MacHOCTH NpH padboTe B

kabuneTe xumMun. Hekotopsie BuIbI padoT.

2.

AHanu3 1MOYBEI



BaxHelume npeacTaBuTe/ M HEOPraHuyeckux BeulecTs. KoinyecrBeHHbIC OTHOILICHUS B
XUMHUH
CocraB Bo3ayxa. [lonstre 06 00bEMHOI 10716 KOMIIOHEHTA MPUPOTHON Ta30BON CMECH —
Bo3ayxa. Pacuér 06béMa KOMIIOHEHTA Ta30BOM CMECH T10 €r0 00beMHOM J10J1e U HA000POT.

Kucnopon. O3on. [Tonyuenue kucimopoaa. Cobupanve u pacrio3HaBaHHE KUCIOPO1a. XUMUUECKHE
CBOMCTBA KMCIIOPOJIA: B3aUMOJEHCTBUE C METAINIAMU, HEMETAJUIAMH U CJIOKHBIMH BEIIECTBAMU.
[Tpumenenune kuciopoaa. KpyroBopot kuciopoaa B mpupoe.

Oxcunpl. O6pa3zoBaHue Ha3BaHHUM OKCHIIOB 110 UX Gopmynam. CoctaBieHue GopMy OKCHIOB MO UX
Ha3BaHusAM. [IpencraBurenn OKCUI0B: BOIA U YIVIEKUCIIBIN a3, HETAIIEHAS U3BECTD.

Bonopon B npupoze. dusnyeckue 1 XUMUYECKHAE CBOMCTBA BOJOPOA, €TI0 MOJIy4CHUE U IPUMEHEHHUE.

Kucnotsl, ux cocraB u knaccuduxarus. Manukaropel. Tadbnuna pactBopumocTr. ComnsHas
U CepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHUE.

Comu, ux cocTaB M Ha3BaHUs. PacTBopuMocTh cosieid B Boze. [IpeacTaBuTenu coieil: XJIopua HaTpus,
kapOoHaT HaTpwusl, pocdaT KaIbIus.

[Tocrosnnas ABoraapo. KonuuectBo BeniectBa. Moiib. Mosipaas macca. KpaTHbie e TuHHIIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MAJUTUMOJISIPHAS. ¥ KUJIOMOJISIPHASI MacChl
BEILIECTBA.

Pacuérel ¢ ncnonb30BaHUEM MOHATUNA «KOJWYECTBO BEILIECTBA», «MOJISIPHAS Maccay, «IOCTOSHHAs
ABoraapo».

3akoH ABoraapo. MomsipHbIil 006EM ra3000pa3HbIX BemecTB. OTHOCHUTEIbHAS TIJIOTHOCTh OJHOTO
ra3a ro-Jpyromy.

KpaTtHbie enuHuIpl M3MEpeHHsT — MUJUTMMOJISIPHBIN M KHJIOMOJSIPHBIA 0O0BEMbI T'a3000pa3HbIX
BEILIECTB.

Pacu€rel ¢ ucCnonp30BaHUEM MOHATHUH «KOJWYECTBO BELIECTBA», «MOJIAPHAs MAccay, «MOJISIPHBIN
00BEM Ta30By», «IIOCTOSTHHAST ABOTAAPOY.

Pacu€rel ¢ ucCnonp30BaHUEM MOHATHUH «KOJMYECTBO BELIECTBA», «MOJIAPHAS MAccay, «MOJISIPHBII
00BEM razoBy», «9UCI0 ABOTAIPO».

I'uapocdepa. KpyroBopor Bombl B mpupoae. Dusndeckue W XUMHUYECKHE CBOWCTBA BOJIBI:
B3aUMOJICUCTBUE C OKCUIAMH.

OcHoBaHus, UX cocTaB. PacTBOPMMOCTh OCHOBaHMH B Bojie. MI3MEHEHHE OKpacKu HMHAUKATOPOB B
menouHoi cpene. [IpencraBurenu menodeit: THAPOKCUIBI HATPUS, KIS U KaJIbIUS.

PactBoputens m pactBopéHHoe BemiecTBO. PactBopel. PactBopenue. I'mapartel. MaccoBas nosist
pacTBOpEHHOrO BemiecTBa. Pacuérhl, CBsI3aHHBIE C HUCIOJB30BAHMEM TOHSTHS «MaccoBas JOJs
PacTBOPEHHOTO BEIIECTBAY.

JdemMoHcTpanuu

* OmnpeneneHue conepKaHusi KUCIOPOJa B BO3IyXE.

* TlonydyeHne KMCIOPOA Pa3I0KEHUEM MIEPMAHTaHATA KAJIUs U IEPOKCHIA

BOJIOpOJA.

* CobupaHue METOJJOM BBHITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHU€ KUCIOPOJA.

* TopeHue maruus, xenes3a, yris, cepbl U pocdopa B KUCIOPOIE.

¢  Komaexuss OKCHIOB.

* Ilonyuenue, cobupanue U pacro3HaBaHUE BOJIOPO/IA.

* ['openue Bogopoaa.

* BzaumopeiictBue Bomoposa ¢ okcugom meau(Il).

e  Kosekuus MUHEpaJIbHBIX KUCIIOT.

* [lpaBwmiio pa3zbaBiaeHUsT CEPOM KUCTOTHI.



* Komnekuus conei.
* Talnuua pacTBOPUMOCTH OCHOBaHMA, KUCIIOT U COJIEH B BOJE.
* Hekoropsle MeTabl, HEMETAJIIBI U COETUHEHHS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
*  Mozenb MOISPHOTO 00bEMa ra3000pa3HbIX BEIIECTB.
JlaGopaTropHble ONBITHI
12.  TlomyrHeHue U3BECTKOBOM BOJIBI IPH MPOITYCKAHUH YTIIEKUCIIOTO rasa.
13.  Tlomyuenue Boaopo/Ia B3aUMOICHCTBHEM [[MHKA U COJISTHOM KHCIIOTHI.
14.  Pacro3naBaHue KUCIOT MHIUKATOPAMH.
15. U3meHenue OKpacku WHIMKATOPOB B IIETIOYHOM CPEJIE.
16. OsnakomseHwe ¢ mpernapaTtamu JOMAIIHEH WM IIKOJBHOW aNTeuyKd — pacTBOPAMH IEPOKCHIA
BOJIOPOAA, CIIMPTOBOM HACTOMKYU MO U HAIATBIPHOT'O CIIUPTA.
IIpakTuyeckue padoThl
3. Tony4enue, cobUpaHue U paclo3HABAaHUE KHCIOPOJIA.
4. Tlonyuenue, cCOOMpaHUE M PACIIO3HABAHUE BOJIOPOJIA.

5. TlpuroroBieHue pacTBOPOB COJICH C MX 3aJaHHOI MacCOBOM TOJIEH.

OcCHOBHBIE KJIACChI HEOPraHUYECKUX COCAUHECHU I

O06o061mIeHne cBefieHri 00 OKCHIaX, UX KiacCu(UKAIUY, HA3BaHUAX U CBOHCTBaX. CroCOOBI
MOJTYYEHUS] OKCUJIOB.

OcHoBaHus, WX Kiaccu(UKaIMsi, Ha3BaHWs W CBOWCTBA. B3amMomeWCTBHE ¢ KHCIOTaMH,
KHCJIOTHBIMU OKCHAAMH H COJSIMHU. PasnokeHue HepacTBOPUMBIX OCHOBaHWUU. CrocoObl MOMYyYECHHS
OCHOBaAHUM.

Kucnotsl, ux knaccudukamnus u HazBanus. OOIue XUMUYECKUE CBOMCTBA KUCIIOT. B3aumoeiictue
KHCIIOT C METAUIAMU. OJJEKTPOXMMMUECKUH Psi HANpsKEHUN MeTauloB. B3anMopelicTBHe KHCIOT C
OKCHJIAMH METaJIJIOB.

B3auMozeincTBre KUCIOT ¢ OCHOBAaHUAMM — peaklvsd HeUTpanu3anuu. B3auMoaeincTerue KUCoT ¢ COIsIMU.
[Tonydenne 6ECKUCIOPOAHBIX U KHCIOPOICOACPIKAIIUX KUCIIOT.

Comm, ux kiaccudukamnus u cBoicTBa. B3anmosencTBre coseit ¢ MeTasiaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumopaencTBue coieit ¢ CoIsaMH.

['enernueckue psaapl MeTasia U HeMeTauia. ['eneTndeckas CBs3b MEXKy KJIaCCaMU HEOPTraHUYECKUX
BEIIECTRB.

JlabopaTopHbIe ONbITHI

17. B3aumopeiicTBrE OKCHIa KAJIBIHUS C BOIOM.

18. IToMmyTHEHNE N3BECTKOBOM BOIBI.

19. Peakuus veliTpanusaiym.

20. Tonyuenue ruapokcuna meau (I1) u ero B3anMoIeiCTBIE ¢ KHCIOTOI.
21. Pasnoxkenune ruapokcuaa meau (II) mpu HarpeBanuu.
22. B3auMOoIeHCTBHE KUCIIOT C METAJUIAMH.

23. B3auMoeiCTBHE KUCIIOT C COISMH.

24. O3HaKOMIIEHHE ¢ KOJUIEKIIUEHN COJIEH.

25. Bzaumopeiictsue cynbdara memu(Il) ¢ sxeme3om.
26. B3auMoeiCTBHE COJIEH C CONSMH.

277. Tenernueckast CBsI3b Ha MPUMEPE COCTUHCHUM MEJIH.
IIpakTnyeckue padoThl

6. Pemenue sKCriepMMEHTAIBHBIX 3a7ad.



IHepuoanuecknii 3akoH 1 [lepuognyeckasi cucreMa XUuMHYECKUX 3JIEMEHTOB

. 1. MenaejieeBa u CTpOeHHE aTOMA

EcrecTBeHHBIE CeMeNCTBA XUMUYECKUX 3JIEMEHTOB:IIEJIOYHBIE W IIEJIOYHO3EMENbHBIE METaJlIbI,
raJloreHbl, WHEpTHBIE (OmaropogHbie) Ta3el. AMdoTepHOCTh. AMMOTEpHBIE OKCHUIBI W THUAPOKCHIIBI.
KommiekcHbie conu.

Otkpsitue . . MengeneeBbiM [lepronnueckoro 3akoHa v co3anue um [lepuoauyeckoit cucteMsl
XUMHUYECKHX HJIEMEHTOB.

ATtombl Kak (opma CyIIecTBOBAaHUS XUMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEJCHHUS O CTPOCHHH
aToMoB. Jloka3arenbcTBa CIOXXKHOCTH cTpoeHHs aromoB. OmbiTel Pesepdopnma. IlmanerapHas mozenb
CTPOEHHUSI aToMa.

CocraB aTOMHBIX S€p: MPOTOHBI, HEUTPOHBL. OTHOCHUTENIbHAs aTOMHas Macca. BzaumocBsizb
MOHSATUH «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASA aTOMHAsl Maccay.

Muxkpomup. D5ekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XUMHYECKHUX 3J1IeMeHTOB NoNo 1-
20. ITonsiTue 0 3aBEpIUIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. @usnueckuid  cmbicn  cuMBOJIUKM  [lepuonnueckodt  cuctembl.  CoBpeMeHHas
dbopmynupoBka [leprogudeckoro 3akoHa. M3MeHeHUs CBONCTB AJIEMEHTOB B MEPUOJAX U TPYIIAxX, KaK
(byHKLHS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTeprucTUKa 3JIEMEHTa-METalIa U JIEMEHTa-HEMETAIIJIA 110 UX MMOJ0KeHUI0 B [lepuoanueckoit
cucTeMe xuMmuueckux 3aemMenToB /. 1. MeHnaeneena.

JdemoHcTpauuu
* Paznuynbie popMbl TAOIUI] TEPUOANYECKON CHCTEMBI.
*  MougenupoBanue nocrpoenus Ilepuonnueckon cucremst . . Menneneesa.
* Moaenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
* Moaenu aTOMOB 3JIEMEHTOB 1—3-T0 epro10B
JlabGopaTopHbIe ONBITHI.

28. Tlonyuenne aMm(pOTEPHOTO THIPOKCH/IA M UCCICOBAHKE €r0 CBOWCTB.

Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PEAKIIMH

Honnas xumuyeckas cBsi3b. MoHBI, 0Opa3oBaHHBIE aTOMaMH METAUIOB U HeMmeTawioB. CXeMmbl
0o0pa3oBaHMsl MOHHOW CBSI3UM [UIs OWHApHBIX coeqUHEHUH. VIOHHbBIE KPHCTAIMYECKUE PEIETKH |
(u3MUeCKre CBOMCTBA BEIIECTB C 3TUM THIIOM pemeTok. [ToHsTHE 0 HOPMYTBEHON €TUHUIIE BEIIECTBA.

KoBasienTHass XuMHYecKas CBA3b. OIEKTPOHHbIE W CTPYKTypHble (opmynsl. KopaneHtHas
HerosipHast cBsI3b. CxeMbl 00pa30BaHUs KOBAJCHTHOW CBSI3U JJIsi OMHAPHBIX COCAMHEHUI. MONEeKyIsIpHbIe
Y aTOMHBIE KPUCTAIINYECKNE PEMIETKH, M CBOMCTBA BELIECTB C 3TUM TUIIOM PEHIETOK.

DIEeKTpOOTPULATENBHOCTb. Psin anexTpoorpunarensHocTd. KoBalleHTHass mosisipHas XMMHYECKas
cBsa3b. Jlumomb. Cxembl 00Opa3oBaHMs KOBAJICHTHOW TMOJSPHOM CBSI3M JUIsl OWMHAPHBIX COCAMHEHHH.
MounekyIIapHBIE U ATOMHBIE KPUCTAUIMYECKUE PEIIETKH, CBOMCTBA BEILECTB C OTUM THUIIOM PEIIETOK.

Mertannuueckass XMMHYECKash CBA3b M METAJIMYECKas KpucTauinueckas pemérka. CBoiicTsa
BEILECTB C 9TUM TUIIOM PEIIETOK. EqnHas npupoga XUMUIECKUX CBSI3EH.

Crenens okucieHusi. CpaBHEHUE CTENEHU OKUCIEHUs U BalieHTHOCTU. [IpaBuna pacuéra creneHeit
OKHCIICHHS 110 (hOpMyIaM XUMHUYECKUX COCIMHEHUI.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakinu. OnpeneneHue cTeneHeld OKUCICHUsS I 3JIEMEHTOB,
00pa3yIolIKX BEIECTBa Pa3HbIX KiIaccoB. Peakiinu MOHHOTO 0OMEHA U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE
peakuuu. OKHUCIUTENb W BOCCTAHOBUTENb, OKHMCIEHHE W BOCCTaHOBJIEHHE. (COCTABIICHHE YpaBHEHUU
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUIl METOAOM 3JIEKTPOHHOTO OalaHca.

JdemoHcTpanuu

*  Buneo ¢pparMeHTsl U cinaitnpl «MoHHAs XUMHYECKas CBS3h ».



*  Kostekius BEeIECTB ¢ MOHHON XMMHUUYECKOU CBSI3bIO.
* Mojenu HOHHBIX KPUCTAJUINYECKUX PEIIETOK.
*  BuneodparmenTs! u cnaiiapl «KoBalleHTHATXUMHUYECKASI CBS3HY.
*  Kosutekius BEeEeCTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUSI.
*  Mojenu MOJIEKYJISIPHBIX U ATOMHBIX KPUCTANIMUECKUX PEIIETOK.
* BugeodparmMeHTsl u crnaiiapl «MeTamTndeckas XuMU4ecKast CBSI3bY.
*  Komneknusa «MeTaibl ¥ CIiaBb».
* BzaumojelicTBHE IIUHKA C CEPOM, COJITHOM KUCIOTOH, Xmopuaom meau (1I).
* [opeHne maruus.
* B3saumoneicTBHUe XJIOPHOU U CEPOBOAOPOIHOM BOIBI.
JlabopaTopHbIe ONbITHI
29. H3roToBieHHE MOIENHN, WILTIOCTPUPYIOIIEH CBOMCTBA METAJIIMYECKOM CBA3H

Conep:xxanue y4ye0HOro Kypca
Xumus 9 kiace
(68 yacoB, 2 yaca B HeeJII0)
IToBTOpeHue u 00001IeHNEe CBeleHUI M0 Kypcy 8 kiacca

bunapusie coemuHeHus. Okcunbl coneoOpasymomme W HeconeoOpasyromue. [ HApOKCUIbL:
OoCHOBaHUs, aM(poTepHbIe, KUCIOTHL. CpenHue, KUCIble, OCHOBHBIE COJIH.

OO6o0uieHne cBeCHUH O XMUMHMYECKMX peaknusx. Kiaccupukanus XMUMHYECKHX pPEaKIUid 1o
pPa3NIUYHBIM OCHOBAHMSIM: COCTaBYy M YHCIY pEarupyromux M 00pa3yloIuXxcs BEIIECTB, TEIIOBOMY
a¢ddexTy, HampaBlIeHUIO, W3MEHEHHIO CTEICHEW OKMCIEHHUS JJIEMEHTOB, OOpa3yMIIMX pearupyromimue
BelIeCcTBa, (pasze, NCIOJIb30BAHUIO KAaTAIN3aTOPA.

[TonsiTe O CKOpPOCTH XUMHYECKOW peakuuu. DakTopbl, BIMUSIONIME HA CKOPOCTb XHMHUYECKUX
peaxkuuii: mpupoaa pearupyroIux BelecTB, UX KOHIEHTpalus, TeMIepaTypa, Ioaab CONPUKOCHOBEHNUS,
Hanuuue karainuzaropa. Karanus.

JdemMoHcTpanuu
* (O3HaKOMIJIEHHE C KOJUIEKI[USIMU METAJUIOB U HEMETAJLIOB.
* (O3HakKOMJICHHE C KOJUICKIIMSIMU OKCHJIOB, KMCIIOT U COJICH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliy OT MPUPOAbI pearupyroIIuX BEIIEeCTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluy OT KOHIEHTPALUU Pearupyoniux BEeUIeCTB.
* 3aBHUCHUMOCTbH CKOPOCTH XUMHYECKOW PEAKIUU OT TIJIOIIAAN
COMPUKOCHOBEHHSI PEarupyoNnuX BEIIECTB («KUTISIIIUN CIONY).
* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakluu OT TeMIepaTyphl pearupyoirx BeIecTB.
JlabopaTopHbIe ONbITHI
B3anmoaeiicTBre aMMuaka v XJ0poBOIOPOIA.
Peakuust HelTpanu3zanuu.
Ha6mronenue teroBoro 3dgdekra peakiiuu HeHTpaau3aiuu.

B3aumopeiicTBue cepHoit kuciaoThel ¢ okcugom menu (I1).

kb=

Paznosxenue nepokcuaa BOJAOPO/Ia ¢ TOMOIIBIO KaTajga3bl KapToders

6. 3aBUCHMOCTH CKOPOCTH XHMMHUUYECKOM pPEakIMu OT IMPUPOALl PEArMpyIOIIUX BELIECTB HA IPUMEPE
B3aUMOJICHCTBHS PAaCTBOPOB THOCYNb(haTa HATpUs W Xjopuaa Oapus, THOCylIbdaTa HATPHUS U COJSHOU
KHCIIOTBI.

7. 3aBHCUMOCTh CKOPOCTH XHMHYECKOW PpEaKIMU OT IPHUPOALI METAIOB IPH HX B3aMMOIECHCTBHH C
COJITHOM KHMCJIOTOM.



8. 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEAKIIUK OT IPUPOJIBI KUCIOT PH B3aUMOJICUCTBUH HX C KEJIE30M.
9. 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEAKIIUH OT TEMIIEPATYPBL.

10.  3aBuCHMOCTH CKOPOCTH XMMHYECKOM PEAKIMU OT KOHIICHTPAIIUH.

I1. 3aBucuMOCTh CKOPOCTH XMMHYECKOH pEakiMd OT IUIOMAId COMPUKOCHOBEHHS pPEardpyronx
BELICCTB.

12.  3aBHCHMOCTH CKOPOCTH XMMHYECKOM PEaKIMU OT KaTaIu3aTopa.

XHMMHYeCKHE PeaKI MU B PACTBOPAX JJIEKTPOJINTOB

[TonsiTie 00 HSJIEKTPOIUTHYECCKON TUCCOIHAIIMU. OJIEKTPOJIUTHI W HEDJIEKTPOIUTHL. MeXaHu3M
JUCCOLIMAIIMY HIIEKTPOJIUTOB C PA3JINYHBIM XapaKTepoM CBA3U. CTENeHb 3JEKTPOIUTHYECKON TUCCOLUALIUN.
CunbHbIC U ClIa0ble IEKTPOIUTHIL.

OCHOBHBIE TOJIOKEHUS TEOPHUH DIEKTPOIUTHUECKON muccorumanuu. Knaccudukanus MOHOB M HMX
cBoiicTBa. KHCTIOTHI, OCHOBaHHMS U COJTM KaK AJIEKTPONUTHL. VX KiaccuuKaus u TuCCOuaIius.

OOmue XWMHUYECKUE CBOMCTBA KHUCIIOT: M3MEHEHHE OKPACKU WHIUKATOPOB, B3aMMOJICHCTBUE C
MeTaJlJlaMi, OKCHJIaMU U THJIPOKCHJIAMU METAJJIOB M COJSAMH. MOJEKyJIspHble U HOHHBIE (TIOJHBIE U
COKpalIEHHbIE) YPaBHEHUS pEeaKLIUi.

XHUMUYECKUN CMBICIT COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS NMPOTEKAHUS PEAKIIUN MEXKIY JIEKTPOIUTAMHU 10
KOHIIA. Psi1 aKTUBHOCTH METAILIOB.

OOuIue XMMHYECKHE CBOMCTBA ILEI0OYEH: B3aMMOJICHCTBHE C KHUCIOTaMH, OKCHUAAMU HEMETAJLIOB,
comsimu. OOmIMEe XUMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHH: B3aMMOJICHCTBHE C KHCIOTaMH,
pazyioKeHUe MpU HarpeBaHUU.

OO0mre XuMHUYecKre CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCIOTaMH, [IEI0YaMH, COJISIMH
U MeTaJulaMU. B3anMoaelcTBIE KUCIIBIX COJIEH CO IIEI0OUYaMU.

IM'aaponus, kak 0OMEHHOE B3aUMOCHCTBHE COJieH ¢ BOJON. ['MAPOIN3 COMM CUITBHOTO OCHOBAaHMS U
cmaboit kucnoThl. ['uaponu3 conu c1aboro OCHOBaHUS U CUIBLHOM KucaoThl. [IIkama pH.

CBoiicTBa KHCJIOT, OCHOBAaHUM, OKCUIOB U COJIEH B CBETE€ TCOPUH AIEKTPOJIUTUUECKON AUCCOIUALINHI
Y OKHUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

JdeMoHcTpanuu.
* lcnblTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOJAHOCTb.
*  3aBHCHMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTBI OT KOHLIEHTPAL1H.
e JIBM>KEHME OKpPALIEHHBIX HOHOB B AJIEKTPUYECKOM I10JIE.
*  OmnpeneneHue xapakTepa Cpeibl B paCTBOpax COJICH.
JlabopaTopHbIe ONBITHI.
13. Qucconmanust cnabbix SJIEKTPOIMTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
14. N3Menenune okpacku MHAUKATOPOB B KUCIIOTHOM cpee.
15.  Peakuus HelTpanu3aiuu pacTBOpa MIETOUM PA3THYHBIMKA KUCIOTAMH.
16. Tlonyuenue ruapokcuaa meau (I1).u ero B3auMoaeicTBHE ¢ PA3INYHBIMU KUCIOTAMH.
17. B3aumoeiicTBrE CUITLHBIX KHCIIOT ¢ okcraoMm Meau (I1).
18-20. B3anMoaelicTBrEe KUCIOT C METAJUIAMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-UOH.
22. TonyueHne CTyaHs KPEMHUEBON KMCIIOTBI.
23. KauecTBeHHast peakis Ha XJIOPHUJL - HJIU CyJIb(PaT-HOHbI
24. V3MeHeHre OKPACKH HHIMKATOPOB B LIEJIOYHOM CpeJie.
25. BzauMoieiicTBUE MEN0Ueii ¢ YIIEKUCTBIM Ta30M.
26. KauecTBeHHast peakiis Ha KATHOH aMMOHHUSI.

27. Monyuenne ruapokcuaa meau (I1) u ero pasnoxenue.



28. BzaumoieiicTBrue KapOOHATOB ¢ KHCIOTAMH.

29. Monyuenne ruaporcua xemnesa(lll).

30. BzaumoseiicTBue xenesa ¢ pactBopom cyibdara meau (I1)

IIpakTuyeckue padoThl

1. CgoiicTBa KHCIIOT, OCHOBaHUT, OKCUJIOB M COJICH B CBETE TEOPUH HIEKTPOIUTHIECKOM
JUCCOIMAIIMU U OKUCITUTEIBHO ~-BOCCTAHOBUTEIIBHBIX PEAKITHI

Hemerasibl M X COeIUHEHUS

CtpoeHue aroMoOB HEMETaUIOB W uX nonoxeHue B llepuonunueckoit cucreme. Psg
ANEKTpOOTpHULIaTEIbHOCTU. KprcTaminueckue pemeTk HEeMETAIJIOB — MPOCTHIX BEIIECTB. AJUIOTPONUS U
e€ mnpuuuHbl. @u3NYeckWe CBOWCTBa HemeTawioB. OOmMEe XUMHYECKHE CBOWCTBA HEMETAIIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIbHBIE.

l"asiorensl, cTpoeHHEe WX aTOMOB M MoOJIeKyJl. Du3znyeckrue U XUMHUYECKHE CBOWCTBA TaJOrEHOB.
3aKOHOMEPHOCTH M3MEHEHHMs CBOWCTB T'aJIOTEHOB B 3aBHCHUMOCTH OT UX IosioxkeHusa B Ilepuommueckoit
cucreMe. HaxoxeHre raloreHoB B IPUPOJAE U UX MOJIy4eHHUE. 3HaYEHUE U IPUMEHEHUE TAIOT€HOB.

["anoreHoBOIOPO/IBI U COOTBETCTBYIOLIME UM KHUCIIOTHI: IUIABUKOBAs, COJIsiHAs, OPOMOBOJIOPOAHAS,
noaoBojopoaHas. ['amorenuapl. KauecTBeHHbIE peakuuy Ha TaJloreHUA-UOHBI. [IpuMeHeHune coennHeHU
TaJIOTeHOB ¥ UX OMOJIOTHYECKast POJIb.

OOmias xapakrepuctuka s1uemMeHToB VIA-rpynmsl. Cepa B mpupoje U e€ nojaydeHue. AIoTponHbIe
MoaU(HUKAIINH Cephl U UX CBOMCTBA. XUMUYECKUE CBOWCTBA CEPHI U €€ IPUMEHECHHE.

CepoBoIOpOI: CTpOCHUE MOJICKYJIBI, (PU3MYECKHE U XUMUYECKUE CBOIMCTBA, TOTYYCHHE U 3HAYCHHE.
CepoBoaoponnas kuciora. Cynabhunbl 1 ux 3HaueHue. JIroMmuHOPOpPHI.

Oxkcun cepsi (IV), cepuucras kucnora, cyab@ursl. KauecTBeHHas peakiys Ha CyJIb(QUT-HOH.

Oxkcun cepol (VI), cepnas kucnora, cynbdatel. Kpuctammoruaparel. KadecTBeHHas peakmus Ha
cynbdar-uoH.

CepHast KHCIOTa - CHIIBHBIN 371eKTpoauT. CBOMCTBA pa30aBlieHHON CEPHOM KUCIIOTHI, KaK TUITMYHON
KHCIIOTHI: B3aMMOJCHCTBHE C METa/UIaMU, OCHOBHBIMH WM aM(OTEPHBIMH OKCHJIaMH, OCHOBAaHUSMHU U
amM(pOTEepHBIMU THAPOKCUIAMH, CONsIMU. KaduecTBeHHas peakius Ha Cylb(aT-uoH.

OOm1ast XapaKTepHCTUKA IEMEHTOB VA-Tpynnbl. A30T, CTPOSHHE aTOMa U MOJIeKYJbl. Pu3ndeckue
Y XUMHUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OUOJIOTHYecKas poib.

AMMHaAK, CTPOCHHUE MOJCKYJBl U (U3UYECKHE CBOMCTBA. AMMMadHas BOJa, HAIIATBIPHBIN CIHPT,
ruapar  ammuaka. J[OHOpPHO  -aKIeNTOpHBII  MeXaHu3M  oOpa3oBaHMsI  KaTMOHA  aMMOHWUS.
BoccranoBurenbHble cBoiicTBa ammuaka. Cojln aMMOHUSL UM UX NpuMeHeHHne. KauecTBeHHas peakuus Ha
KaTMOH aMMOHHS.

Oxcuapl a30Ta: HecoJieoOpasyrolie W KUCIOTHBIC. A30THCTas KHCIOTa W HHUTPUTHL. A30THas
KHCJIOTA, €€ MoJIydYeHne U cBorcTBa. Hurparsl.

®octhop, crpoernne aroma wu amnorporms. Dochunel. Dochun. Oxcun dochopa(V) u
oprodochopnas kucinota. Pocdatel. DochopHbie ynoopeHus. MHCEKTHITIIBI.

OO6mrast xapakTepucTuka 3JIeMeHTOB [V A-rpymnmbl: OCOOCHHOCTH CTPOCHHSI aTOMOB, IPOCTHIX
BEIIIECTB U COCIMHEHUN B 3aBUCHUMOCTH OT IOJIOKEHUS JeMEeHTOB B [lepnoandeckoi cucreme. Yriaepoa.
AnnorponHbie MogudUKaAIUMK: anMmas, rpaduT. AMOp(HBINA YriIepoa U €ro copTa: ca)a, akTHBHPOBaHHBIN
yroib. AncopOuus. XuMUYeCKHUe CBOMCTBA yriepoaa. KokcoxumMuiaeckoe mpou3BOACTBO M €r0 MPOAYKITHSI.
KapOumpr.

Oxcupn yraeponpa(ll): crpoeHne Monekynsl, moiydeHue M ero cpoiictBa. Oxcup yriepona(IV):
CTPOCHHUE MOJIEKYNbl, TMOJYYEeHHE U €ro cBoWcTBa. YroibHas kuciota. Conu YrojibHOM KHUCIOTHI:
KapOOHATHI U TUAPOKapOOHATHI. TeXHUYeCKask U MULIEeBas COJa.

Heopranvnueckue ©  OpraHMYecKM€ BELIECTBA.  YTJIEBOAOPOAbl. XHWMHYECKOE CTPOCHHE
OpPraHUYECKHX BELIECTB, KAK MOPAIOK COEAMHEHUS aTOMOB B MOJIEKYJIE 10 BAJICHTHOCTH.



MeraH, 93TaH, Kak MNpelelbHbIE YIJIEBOAOPOIAbl. OTWIEH M AaleTWICH, KaK HenpeaelbHbIe
(HeHachIILIeHHbIE) YIIIeBOAOPOabl. ['opeHue yrieBonopoaoB. KauecTBeHHbIE peaklMM Ha HEMpeJesIbHbIE
COCIMHEHMUS.

OTWIOBBI CIHPT, €ro MOJy4YeHUe, NMpUMEHeHHe U (usnonoruueckoe neiicreue. TpéxaTOMHBIN
cnupT mmuepuH. KauecTBeHHas peakiys Ha MHOIOATOMHBIE CIMPTHI. YKCYCHas - NMPEACTaBUTENb Kilacca
KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cpoiictBa. Kpemuuili B nmpupoae. Cwmnuasl u cunad. Oxcua
kpemuns(1Y). KpemHueBas kuciota u €€ COJH.

[Ipou3zBoacTBo cTekna u nemeHTa. [IpoayKknus cuamkaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKka, dhapdop, dasHc.

OnTryeckoe BOJIOKHO.

Hemeramnel B mpupospe. ®PpakiroHHass MEPEeroHKa >KUIAKOTO BO3/AyXa KakK CIOCO0 MOTyYeHHS
KHCJIOpOAa, a30Ta, aprona. [lomydyenue gocdopa, kpeMHus, XI0pa, Hoaa. DIEKTPOIU3 PaCTBOPOB.

ITonydyeHune cepHOI KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTMUECKAsl CXEMa, METOJ] KUIIALLIETO CII0S,
MPUHIUIBI TETII000MeHa, TPOTUBOTOKA U HUPKYIAuH. OneyM. [Ipon3BoaCTBO aMMHaKa: ChIpbE, XUMU3M,
TEXHOJIOTHYECKAsl CXEMa.

JdemoHcTpaumuu

e Koiekiusi HeMETaJIoB.

e Mojenu KpUCTANIMYECKUX PEMIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

e (O30HATOp U NPUHIUIIBI €r0 PadOTHI.

e ['opeHue HEMETAIUIOB - MPOCTHIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.

e OO0pa31bl TaJOreHOB - IPOCTHIX BEIIECTB.

e BisanMoIelcTBHE TaJIOT€HOB ¢ METAJIAMU.

e BriTecHeHue xj10pa OpOMOM WU H0/1a U3 pacCTBOPOB MX COJCH

e Kostekius npupogHbIX COEANHEHUN XJI0pA.

e B3sanmogneiicTBHE Cepbl ¢ METANIAMM.

e ['opeHue cepbl B KUCIOPOAE

o Komnekmus cynbQUIHBIX PYI.

e KauecTBenHas peakuus Ha Cyab(OUI-HOH

e (OOecnBeurBaHNE OKPAIICHHbBIX TKaHEH U [IBETOB CEPHUCTHIM Ira3oM.

e B3saumonelcTBUE KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEIBIO.

e OOyriauBaHHUEe OPTaHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIOTOM.

e Jluarpamma «CocTaB BO3yXay.

e Buneodparmentsl u cnaiiapl «IItuabu 6azapbey.

e [lonydyenue, cobupanue M pacro3HaBaHHE aMMHAaKa.

e PaznoxeHue Ouxpomara aMMOHHS.

e B3saumoneiicTBUEe KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIBIO.

e ['opeHHe YEpHOro Mmopoxa

e PazyoxXeHHe HUTPATa KaJIUsl U TOPEHUE IPEBECHOTO YIrOJIbKA B HEM

e  OOpa31sl MPUPOIHBIX coearnHeHuH dhocdopa.

e ['openue ¢pocdopa Ha BO3IyXE U B KUCIIOPOJIE.

e [lonydyenue 6enoro ¢ochopa 1 UCHBITAHUE €TO CBOMCTB

e Komnekiust «O0pa3ipl IPUPOTHBIX COSAMHEHUH YTIIIepoaay

e [loptper H. JI. 3enunckoro. [loraomeHne akTHBUPOBAHHBIM YTJIEM paCTBOPEHHBIX BELIECTB WIIU
ra3os.

e VYCTpOHCTBO MPOTHUBOTA3a.

L4 MOI[GJII/I MOJICKYJI MCTaHa, 9TaHa, OTUJICHA U allCTHJICHA.



e BzaumopeiicTBue aTUIeHa ¢ OPOMHOI BOJOW M paCTBOPOM I€pMaHTaHaTa KaJlusl.

e (OOmue XMMUYECKHE CBOMCTBA KUCIIOT HAa MPUMEPE YKCYCHON KUCIIOTHI.

e KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI.

o Komnexmus «O0pa3ibl IPUPOJAHBIX COSAUHEHUH KPEMHUSD.

e Kostekius crexiia, KepaMHUKH, LIEMEHTA U U3AEIUI U3 HUX.

e Koutekius NpoIyKIUH CUIIMKATHOW TPOMBILIIIEHHOCTH.

e Bugaeodparments! u cnaiiapl « [pou3BOICTBO CTEKIIAa  IEMEHTAY.

e Komnexuus «IIpuponHble coeTMHEHNS HEMETAIITIOBY.

e BuneodparmeHntsl u cnaiiapl «OpakimoHHas IEPErOHKA XKUIKOTO BO3TyXa

e Buneodparmentsl u cnaiiapl «IlomydeHne Boopoa, KUCIOPOaa U TaIOreHOB
ANEKTPOIIUTUYECKUM CIIOCOOOMY.

e Mogenu annaparos I IPOU3BOACTBA CEPHOU KUCIIOTHI.

e Moenb KHISIIETO CIIOA.

e Mojenp KOJOHHBI CHHTE3a aMMHAaKa.

e Buneodparmentsl u ciaitapl «II[pon3BoICTBO CEPHOM KUCTOTHI.

e BugaeodparmenTs! u cnaiiabl «I [pou3BoACTBO aMMHAKa.

e Komneknusa «CoIpb€ 715 MOTYYEHUS CEPHOU KUCITOTHI.

JlabopaTopHbIe ONbITHI

31. Pacnio3HaBaHMe rajOreHUI-MOHOB.

32. KauecTBEeHHBIE PEAKIMU Ha CYIb(aT-HOHBL

33. KauecTBeHHas peakius Ha KATHOH aMMOHMS.

34. Xumuueckue CBOMCTBA a30THOM KUCIOTHI, KaK JIEKTPOJIMTA.
35. KauecTBennnle peakuuu Ha Gocdar-uoH.

36. ITonyyenne 1 CBOMCTBA yrONLHON KHCIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIpomyckanue yriieKHCIIOro ra3a 4epe3 pacTBOP CHIIMKATa HATPUS.
IIpakTnyeckne padoThl

2. V3yueHune CBOMCTB CONSTHOM KUCIOTEI.

3. U3yueHue CBOMCTB CEPHOM KMCIIOTHI.

4. TTonyyeHnre aMMHaKa U M3yUYEHHE €r0 CBOMCTB.

5. TlonydeHne yriaeKucsaoro ra3a u M3y4eHue ero CBOMCTB.
MeTta/Jibl M UX COeTUHEHUS

[Tonoxenne MeraimoB B Ilepuoanueckoit cucreMe xumuueckux snemeHtoB [[. M. Menneneesa,
CTPOEHUE WX aTOMOB M KPHUCTAJJIOB. MeTallinyecKas CBsI3b U METAJUIMYECKAsh KpUCTAJUIMYECKasi periérka.
Odusnyeckue CBOMCTBA METAJUIOB: DJEKTPO- U TEIJIONPOBOJHOCTh, OTpa)karomiass CHOCOOHOCTB,
IJIACTUYHOCTH. CIUIaBbl YEPHBIE U LIBETHBIE.

Mertannbl Kak BOCCTAHOBUTENIU. OJIEKTPOXUMHUYECKHH psif HanpsbkeHuil. BsaumopelictBue
METAJUIOB C HEMETAJJIaMH, OKCUJAMU, KACIIOTaMH, COISIMU. ATTFOMHUHOTEPMHUSL.

CtpoeHre aTOMOB M TMPOCTHIX BEUIECTB MICIOYHBIX METaUIOB. 3aBUCUMOCTh (DH3UYECKHX U
XUMUYECKUX CBOMCTB IIEIOYHBIX METAIOB OT 3apsfoB sAlep UX aroMoB. OKCHUIbI U TUIPOKCHUIBI
LIEJIOYHBIX METAIJIOB, UX MOJYyYEHUE, CBOMCTBA, MpUMEeHEeHUE. BaskHelIne coiu MEeI0YHbIX METAIOB, UX
3HAQYECHUE B )KMUBOW U HEIKUBOU IIPUPOJIE U B KU3HU YEIIOBEKA.

CtpoeHre aTOMOB U IIPOCTHIX BEIIECTB LIEIOYHO3EMETbHBIX METAIIIOB. 3aBUCUMOCTD (DU3HMUECKUX U



XUMHUYECKUX CBOMCTB LIEIOYHO3EMEIBHBIX METAIIOB OT 3apsA0B sAep UX aTOMOB. OKCHUIBI U TUIPOKCUIBI
HIEJIOYHO3EMENBHBIX METAJUIOB, HX IIOJIy4eHUE, CBOMCTBA M NpUMEHeHue. Baxunelmmue comaun
IIEJIOYHO3EMENNbHBIX ~METAJIOB, WX 3HAUY€HHWE B TMPHUPOAE M KU3HU uenoBeka. KapOonaTel u
THJIPOKApOOHATHI KaJIBIIHAL.

XéctkocTh BOABI: BpeMeHHas M mocTosiHHas. CrocoObl ycTpaHEHHs BPEMEHHOM KECTKOCTH.
Crnioco0b1 ycTpaHeHus: mocTOSHHOM EcTKOCTH. oHuThl. CoeIMHEHUs aIIOMUHUS B IPHPOJIe. XUMUYECKUE
cBoiicTBa amroMuHUsI. OCOOCHHOCTH OKCHIA M THUAPOKCHIA aTOMUHHUS Kak aM(OTEpHBIX COEIUHEHUH.
Baxneitmme conu amoMuHus (XJI0pu, cyiabdar).

OcobGenHocTH cTpoeHUs1 aToma skenesa. JKene3o B mpupoze. Baxuenmue pyasl keneza. OKCUIbI U
ruapokcuabl kenesa(ll) u xemesa(Ill). Comm xenesa(ll) u xeneza(Ill). OOHapy eHHE MOHOB KaTHOHOB
JKeJe3a B pacTBOpe. 3HAaUEHUE COCTMHEHUH Keme3a.

Koppo3us xumudeckas u 371€KTpOXUMHUUYECKasl. 3aluTa METAIIOB OT KOppo3uu. MeTaibl B
MpHUpO/Iie: B CBOOOTHOM BHU/JIE U B BHIe coequHeHmil. [TonsTie o meramunrypruu. Y€pHas u 1iBeTHas
Metamutyprus. [lupomeramnyprusi, TMAPOMETAIUTYPIys, JIeKTpoMeTautyprus. JJoMmeHHsblIi mporecc.
[TepepaboTka 4yryHa B CTalb. DIEKTPOIU3 PACILIIABOB.

JdemoHcTpauuu
* BzaumopeicTBue HaTpus, JUTHS U KAIBLUS C BOJOK.
* ['opeHue HaTpHsi, MarHus | >Kejie3a B KUCIOPOJIE.
* Bcnbllika TEpPMUTHON CMECH.
* BsaumopeiicTBuE cMeCH MOPOUIKOB CEPBI U Keje3a, IIUHKA U CEPBI.
* BsaumopeicTBrE aJIOMHUHHUS C KUCIIOTaMH, IIEIOYaMH U BOJOM.
* BzaumopeiicTBue Kene3a U MEAU C XJIOPOM.
* B3saumogneiicTBUE MeAU C KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTON M @30THOM KUCIOTOU
(pa3baBieHHON M KOHIICHTPHUPOBAHHOM).
* Okpacka INIaMEeHN COEIUHEHUSMHU IIEJTOYHbIX METAJIIIOB.
* Okpacka IIIaMEeHN COEUHEHUSIMH IIETOYHO3EMENIbHBIX METAILJIOB .
e [ ameHue U3BECTU BOJOM.
* [lonydeHue KECTKOM BOABI B3AMMOJACHCTBUEM YTIIEKUCIIOTO ra3a ¢ M3BECTKOBOM BOJOM.
* VYcTpaHeHHe BPEMEHHOM KECTKOCTH KUTISTYEHUEM U JJOOABKOM COJIBI.
* VYcTpaHeHUe TOCTOSHHON KECTKOCTH JOOABKOM COJIBI.
*  VoHUTHI ¥ IPUHIIUII UX ACUCTBUS (BUACOPPArMEHT).
*  Komtekuusi npupoJHBIX COETMHEHUN ATTFOMUHMSL.
*  BuneodparmenTs! u ciaiasl «OKCHT ATIOMUHHS B €70 MOIU(DUKAITUN.
* Tlonydyenue aM(pOoTepHOTO TUAPOKCHIA ATIFOMUHHUS U UCCIIEOBAHNUE €TI0 CBOMCTB.
*  Komneknus «XUMUYECKUE UCTOYHUKHU TOKAY.
*  Pe3ynbTaThl JIUTEIBHOTO SKCIEPUMEHTA 0 U3YUYEHUIO KOPPO3UHU CTATBHBIX U3/IETUN B
3aBUCHUMOCTH OT YCJIOBHI IPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(Il) Bomopomom.
* Buneopparments! u cnaiiasl «I[pon3BOICTBO UyT'yHA U CTAIIH.
* Buneodparments! u crnaiiasl «3aemus U3 yyryHa v cTanm.
* Buneodpparments! u crnaiiap! «I[[poM3BOICTBO AITFOMUHUSY.
JlaGopaTropHble ONBITHI
39.BzaumoeiicTBue *xernesa ¢ pactBopoM cyibgara meau(1l).
40.TTony4eHre U3BECTKOBOM BOJIBI U ONBITHI C HEM.
41.Tlonyuenue ruapokcuos xenesa(ll) u (I1I).

42.KauecTBEeHHbIE PEAKIINH HAa KATHOHBI JKeJie3a



IIpakTuyeckue padoThl
6. TlomydeHune KeCTKON BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

7. PeuieHne SKCIEPUMEHTANBHBIX 3a1a4 1Mo TeMe «MeTauiby.

X¥MHUSA U OKPYKAKOIIAs cpeaa
Crpoenue 3emin: a1po, MaHTHSI, 3eMHas KOpa, UX XUMUYeCcKuii cocTtaB. JIutocdepa u eé
XUMHUYECKHH cocTaB. MuHnepansl. Pynbl. Ocagounslie nopoasl. [lone3nslie nckonaemsle. XUMHUECKUN
cocraB ruapocheprl. XuMU4IecKuii coctaB aTMOC(hephl.

HcTOYHMKHM XMMHUYECKOTO 3arpsi3HEHHs OKpYKatolei cpebl. [ 1006ambHbIe 3KOI0rHYecKue
poOJIEMBI YEIOBEUECTBA: MTAPHUKOBBIN 3((EKT, KUCTOTHBIE T0XKI1, 030HOBBIE IBIPBI. MeXT1yHapOIHOE
COTPYAHUYECTBO B 00JIACTU OXPaHbl OKPYKAIOIIEH Cpebl OT XUMUUECKOTO 3arpsa3HeHus. «3ea€Has XUMUs».
JdemoHcTpauuu

* Bugneogparments! u cnaiiasl «CtpoeHne 3eMin U e€ XUMUYECKH COCTaB.
* Komnekuus MUHEPAIOB U TOPHBIX TOPOJ.
e Komnekuus «Pynpl METaIIOBY.

*  BuneodparmenTsl 1 ciaiipl «I moOanbHbIE SKOIIOTHYECKHE TPOOIEMbI YEIOBEUECTBAY.
JlaGopaTropHble ONBITHI
43. Uzyuenwue rpaHura.

O0001meHne 3HAHUI IO XMMHUU 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHY

CrpoeHue aToma B COOTBETCTBUU C IMOJOKEHHEM XMMHUYECKOro 3yieMeHTa B [lepuonnueckoi cucreme.
CrpoeHne BemecTBa: XHMMHMUYECKas CBSA3b U KPUCTAUIMUECKHE PEIETKU. 3aBUCUMOCTb CBOMCTB
00pa30oBaHHBIX JJIEMEHTAMH TIPOCTBIX BEIIECTB (METaNIOB, HEMETAIOB, OJaropoAHBIX Ta30B) OT
ITIOJIOXKCHUA 3JICMCHTOB B Hepnomfmewoﬁ cucreMe. Tumomnorusa HCOPraHN4YCCKUX BCHICCTB, ACIICHHUC UX HA
KJyaccsl U rpynnsl. [IpeacraBureny.

[Ipyu3Haku W ycClIOBHS TPOTEKAHUS XUMHUUYECKUX peakiuuil. Tumosorus XMMHYECKHX pEeakIui 10
pa3IMYHbIM OCHOBaHUAM. Peakiin noHHOro oomMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XWMHYECKHE CBOMCTBAa TMPOCTHIX BEHIECTB. XapaKTepHbIE XHMHYECKHE CBOMCTBA COJICOOPa3yIOMUX
OKCHJIOB, TUIPOKCUIOB (OCHOBaHMA, KUCIIOT U aM(OTEPHBIX THIPOKCUIOB), COJEH.

3. TemaTuueckoe MJIAHMPOBAHUE

No HaunmenoBanue pazienos (Tem) KommuectBo B Tom unciie Ha nmpoBeaeHue
4acoB M0 [IpakTryeckux KoHTponbHBIX
nporpamme pabor pabor
8 knacc
1 | HavyanpHble TOHSATUS M 3aKOHBI 21 2 2
XUMUHI
2 | Baxueiinue npeacTaBuTeNN 18 3 1

HCOPTaHNYCCKUX BEIICCTB.
KonuduecTBeHHEBIC OTHOIICHUS B

XUMUH

3 | OcHOBHBIE Kjacchl HEOPraHUYECKHX 10 1 1
COCTMHEHNN

4 | Ilepuoamdeckuii 3aKOH u 8 1
[Tepuoanueckas cucreMa

XUMHYECKHX dneMmeHtoB . U




MenzeneeBa u CTpOEHHUE aTOMa

5 | Xumuueckas cBsi3b. OKHCIUTENBHO - 11 0
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Peszepn
Hroro 68 6
9 knacc
1 | [ToBTOpEeHHUE M 00OOIIEHNE CBEICHUI 5
10 Kypcy 8 kiacca. XUMUYECKUE
peakiumn
2 | XumMuueckue peakiiuu B pacTBOpax 10 1
3 | HemeTamibl U UX COeTUHEHUS 25 4
4 | MeTtayuibl U UX CO€IUHEHUS 17 2
5 | XuMusd u okpykaromias cpena 2
6 | O00O0IIEHE 3HaHUIT 110 XUMHH 34 7
Kypc OCHOBHOI# 1koJibl. [ToaroroBka
K OCHOBHOMY TOCYAapCTBEHHOMY
sk3ameny (OI'9)
Peseps 2
Hroro 68 7




