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1. Ilnanupyembie pe3ybTaTbl OCBOCHUA Y4eOHOI0 peaMeTa

ITo 3aBepiIeHHIO Kypca XMMUHU Ha 3TaHE OCHOBHOT'O 00111eT0 00pa30BaHUs BBITYCKHUKH OCHOBHOM
IIKOJIBI JOJIKHBI OBJIAZIETh CAEAYIOLUIMMH PE3YyIbTaTaMuU:
|. JluunoctHbIe pe3yabTaThi:
1) Ocosnanue cBoeil >THUYECKON IPUHAIEKHOCTH, 3HAHME MCTOPMH XUMHH M BKJIaJla POCCHICKOM
XMMHUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) ®opmuposanue OTBETCTBEHHOTO OTHOIIEHHS K TO3HAHMIO XMMHH; TOTOBHOCTH M CTIOCOOHOCTH
00yyaronmxcst K CaMOpa3BUTHIO U CaMO0OOPa30BaHUIO HA OCHOBE MU3yYEHHBIX (DAKTOB, 3aKOHOB U TEOPUI XUMUH;
OCO3HAHHOT'O BHIOOPA U MOCTPOCHUE UHIMBUYaTbHOM 00pa30BaTeIbHOM TPAEKTOPUHY;
3)  ®opmuposanue 1eNOCTHON eCTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOl YaCThI0 KOTOPOi
ABJIAECTCS XMMHUUYECKasl KApTUHA MUPa;
4) Osnadenue coBPEMEHHBIM SA3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUs HAYKH U OOIIECTBEHHOM
IIPAKTHKH, B TOM YHCJIE U XUMHUYECKHM;
5) Oceoenue conpanbHbIX HOPM, TIPaBUJI TIOBEIEHHS, POJIEH U (POPM COLMAIBHOM KU3HH B COLIMYME, IPUPOJIE U
YaCTHOM >KM3HHU Ha OCHOBE SKOJIOTMUYECKOM KYJIbTYphl U 6€3011acCHOT0 OOpalleHHs C BEIIECTBAMU U
MaTepUaIaMu;
6) Dopmuposanue KOMMYHUKATHBHOI KOMIETEHTHOCTU B OOILIEHUH CO CBEPCTHUKAMH U B3POCIIBIMU B
npoliecce 00pazoBaTeIbHOM, 0OLIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeIbCKON, TROPUECKON U IPYTUX
BUJIOB JIEATEIbHOCTH, CBSI3aHHBIX C XUMHEH.
1. Meranpeamernbie pe3yabTarThbi:
1) Onpeoenenue neneii cobcTBEHHOro 00yYEHHs, OCTAHOBKA U (POPMYJIMPOBAHHUE [T ceOsl HOBBIX 3a71a4;
2) IThanuposanue myTeii NOCTUKEHHS KeIAEMOTO Pe3y/IbTaTa 00ydeH s XUMUK KaK TEOPETHIECKOT0, TaK 1
JKCIIEPUMEHTAIIBHOTO XapaKTePa;
3) Coommecenue cBoux neicTBHIl C MIAHUPYEMBIMH PE3YILTATAMH, OCYUjECHGIeHIe KOHTPOIs CBOei
JeSITEIbHOCTH B IIPOLIecCe TOCTHKEHUS PE3yNbTaTa, onpedeierue Clioco00B AeCTBUI TPH BBINIOJIHEHUH
7a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHH C MPABHIIAMHU TEXHUKH O€30MTaCHOCTH;
4) Onpedenenue NCTOIHUKOB XMMUIECKON MHMOPMAIIMK, OJTYdEHHE H aHAIU3 €&, CO3IaHUe
UH(POPMALMOHHOTO MPOAYKTA U €ro MPe3eHTALUS;
5) Hcnonvsosanue OCHOBHBIX MHTEIIEKTYaIbHBIX OTEPALMii: aHANIM3A M CHHTE3a, CPABHEHUS U
CHUCTEMaTH3alu1, 0000IEeHUs U KOHKPETU3ALNH, 8bla6/eHie TPUIMHHO-CIIEJICTBEHHBIX CBSI3€H U nocmpoenue
JIOTUYECKOTO PACCYKJIEHUS U YMO3AKIIOUEHUs (MHIYKTUBHOIO, I€TYKTUBHOTO U [0 aHAJIOTHUH) Ha MaTepuase
€CTECTBEHHO-HAYYHOI'O COJIEP KAHHUS;
6) Vmenue cospaior, IpUMEHATH U IPEOOPA30BHIBATE 3HAKM U CUMBOJIbI, MOJIETIM U CXEMBI JUIS PEIleHHUs
y4eOHBIX U [MO3HABATEIbHBIX 3aJ1a4;
7) @opmuposanue u pazeumue 3K0IOTMYECKOrO MBILLICHHS, yMEHHE IIPUMEHATH €I0 B O3HABATEILHOI,
KOMMYHHMKaTHBHOM, COLIMANBbHOM MPAaKTHKE U MPo(ecCHOHANbHOM OpUeHTalnY;
8) I'enepuposanue wneit u onpeneneHue cpeiCcTB, HEOOXOMMBIX JUIS MX pEaU3allHHy.
I1]l. lIpeameTnbIe pe3yabTarThl:
BoinyckHUK Hay4uuTCS:
® XapaKTepu30BaTb OCHOBHBIEC METO/IbI TO3HAHUSA: HAOIIOIEHUE, U3MEPEHNE, SKCIICPUMEHT;
® OINUCHIBATH CBOMCTBA TBEPJBIX, KUIKHUX, FA3000pa3HbIX BELIECTB, BbIIEIAS UX CYIIECTBEHHbIE IPU3HAKY;
®  PacKphIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI «aTOM»,«MOJIEKYIa, «XUMHUYECKHUN
JJIEMEHT»,  IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBO», «BAJIEHTHOCTHY, «XUMUUYECKAsl PEAKIUI»,
UCIIOJIb3YS 3HAKOBYIO CHCTEMY XUMUU;
® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MACChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON
TEOpUU;
pasnuyaTh XUMHUYECKHUEe U (U3NYECKUE SIBICHUS,
Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
OTIpeNIeNIATh COCTAaB BELIECTB MO UX (hopMysam;
OIPEAEIIATh BAJICHTHOCTh aTOMa JIEMEHTA B COCIMHEHUAX;
OIPEAECIIATh TNl XUMHUYECKUX PEAKLHA;
Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUM;
BBISIBJISITH IPU3HAKH, CBUETEIBCTBYIOIINE O MPOTEKAaHUM XUMUUECKON PEAKIMH ITPH BBIIIOJHEHUU



XUMHUYECKOTO OMBITA;
COCTaBJIATH (POPMYIIbI OMHAPHBIX COCTUHEHHA;

COCTaBJIATh YPABHEHUS] XUMHUECKUX PEAKIIHIi;

coOmroaaTh npaBuiia 6€30mMacHOi pabOThI IPU MPOBEJACHUU OTBITOB;

M0JIB30BATKCS JJA00OPATOPHBIM 000PYI0BaHUEM U TIOCYIOM;

BBIYHCIIATH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIUMCIISITH MACCOBYIO JIOJTF0 XUMUYECKOTO AJIEMEHTa M0 PopMysie COeAMHECHNUS,

BBIUUCIISITH KOJTMYECTBO, 00BbEM MITM MAcCy BEIIECTBA MO KOJIHUYECTBY, 00bEMY, Macce peareHTOB WU
MPOJIYKTOB PEAKIIUU;

XapaKTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOJOPO/A;
MoJy4aTh, COOMPATH KUCIOPO ¥ BOJOPO/I;

pacrno3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJOPOSI;

PacKpbIBaTh CMBICH 3aKOHAa ABOTapo;

PacKpbIBaTh CMBICI MOHATHH «TEIUIOBOM A(P(EKT peakum», «MOJSIPHBIA 00BEM»;

XapaKTepu30BaTh GU3NUECKUE U XUMUYIECKHIE CBOWCTBA BOJIBI;

PaCKpbIBATh CMBICH MOHATHS «PACTBOPY;

BBIYHCIIATh MACCOBYIO JIOJIKO0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISITH PACTBOPHI C OMPEIEIEHHON MAaCCOBOM 10JI€M PACTBOPEHHOTO BEILIECTBA;

Ha3bIBATh COSIMHEHUS U3yYEHHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

XapaKTepu30BaTh GU3NUYECKUE U XUMUIECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB:
OKCHJIOB, KUCIIOT, OCHOBaHUM, COJIEH;

OTIPENIETISATh TPUHAIJICI)KHOCTh BEIIECTB K OMPEICIICHHOMY KJIacCy COSIUHEHUH;

COCTaBIISATh (POPMYJIBI HEOPTAaHUYECKHUX COSTUHEHUN H3YYCHHBIX KIIACCOB;

MPOBOJIUTH OMBITHI, MOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB;

pacro3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KUCIIOT U IIEJI0UeH 10 H3MEHEHHUIO OKPACKU MHIUKATOPA;
XapaKTepU30BaTh B3aMMOCBS3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COCAUHEHUN;

packpseiBath cMmbici [lepuoanueckoro 3akona [[. . Menneneesa;

OOBSACHATh (PU3UYECKUI CMBICT aTOMHOTO (MOPSAKOBOr0) HOMEPAa XUMHUYECKOTO 3JIEMEHTa, HOMEPOB
IpYIIIBI U ITepuoAa B nepuogudeckon cucreme 1. . Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOSHUS aTOMOB, CBOMCTB DJIEMEHTOB B MpEesiaX MallbIX
NIEPUOJIOB U TJIABHBIX NOATPYIIIL;

XapaKTepU30BaTh XUMHUYECKHUE JIEMEHTHI (OT BOJIOPO/Ia O KAIBIIHs) HA OCHOBE UX MOJIOKEHUS B
nepuoanueckoit cucreme 1. . MenneneeBa u 0cOOEHHOCTEN CTPOCHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUSI aTOMOB NEPBBIX 20 3JIEMEHTOB Nepuouueckon cucremsl /. U.
Meneneesa;

PacKpbIBAaTh CMBICII IOHATUN: «XUMHUYECKasi CBA3bY», «JIEKTPOOTPULIATEIBLHOCTHY;
XapaKTepU30BaTh 3aBUCUMOCTH (PU3NUYECKHX CBOMCTB BEIIECTB OT THIA KPUCTAITMYECKOM PEIIETKH;
ONPENENATh BUJ XMMUYECKOHN CBSI3U B HEOPraHUYECKUX COCIMHEHUSIX;

U300paxkaTh CXEMBI CTPOSHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMH XUMHUECKHUX CBSI3CIH;
PacCKpbIBATh CMBICII MOHSATUN «HOHY,«KATHOHY, «AHUOH, «IJIEKTPOIUTHIY,
CHEDJIEKTPOJIUTBI»,«AIEKTPOIUTUYECKAS] TUCCOLUALINS, KOKHCIIUTEIb),(CTETIEHb

OKHCJIEHUS», KBOCCTAHOBUTEIbY, KOKUCIIEHUE, KBOCCTAHOBIIEHUE;

ONPEIENATh CTENEHb OKUCIIECHHUS aTOMa 3JIEMEHTA B COSUHEHUU;

PaCKpBIBATh CMBICI TEOPUU JIEKTPOIUTHUYECKON TUCCOLNALINY;

COCTaBJIATh YPAaBHEHHMS DJIEKTPOJIMTHUYECKON TUCCOUMALIMY KUCIIOT, IIEeJI0UEH, CoeH;
OOBSCHITH CYITHOCTH MPOIECCA INEKTPOIUTUISCKON JUCCOIMAIINHN M PEaKIIUi HOHHOTO 0OMEHa;
COCTAaBIISATh TIOJHBIC ¥ COKPAIIEHHBIC HOHHBIC YPaBHEHUS peaKIfii 0OMeHa;

OTIPEICIIATh BO3MOKHOCTH MMPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;

NPUBOJNTH PEAKIMH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JINYHbIX BEIIECTB;
ONPENENATh OKUCIUTEb U BOCCTAHOBUTEIID;

COCTaBJISITh yYPAaBHEHMSI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA;

HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOUN PEaKInu;

KJIACCU(PUIIUPOBATh XUMUYECKUE PEAKIIMU TI0 Pa3INYHBIM MIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSA3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAJLIOB;



® TIPOBOJUTH OIBITHI IO TOJYYCHHUIO, COOMPAHUIO M M3YUYEHUIO XUMHUECKUX CBOMCTB Ta3000pa3HbIX
BEILECTB: YTJIEKUCIIOrO ra3a, aMMHaKa;

® pacrmo3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BENIECTBA: YITIEKUCIBINA a3 U aMMHAK;

® XapaKTepHU30BaTh B3aUMOCBS3b MEXKITY COCTABOM, CTPOCHHUEM U CBOMCTBAMH METAJLIOB;

e Ha3bIBATh OPraHUYECKHE BEIIECTBA IO UX (hOPMYJIe: METaH, 3TaH, STHJICH, METAHOJI, 3TAHOJI, TJIUIECPHH,
YKCYCHasl KUCJIOTa, aMUHOYKCYCHAsl KUCJIOTA, CTE€apUHOBAsI KUCJIOTA, OJIEMHOBAs KUCIIOTA, TIIF0K03a;

® OIICHMBATh BIUSHUE XUMUYCCKOTO 3aTrPsA3HEHUS OKPYXKAIOIIEH Cpeibl HA OpTraHU3M YeJIOBEKa,

® TPaMOTHO OOpAaIIaThCS C BEIIECTBAMH B IOBCEAHEBHOM XKU3HU;

® OMNpenessTh BO3MOXKHOCTh MPOTEKAHUS PEaAKIUi HEKOTOPBIX MPEACTABUTEICH OPraHUYECKUX BEIIECTB C
KHUCJIOPOJIOM, BOJIOPOJIOM, METaJlIaMU, OCHOBAHHUSIMH, TaJIOT€HAMHU.

BbINyCKHUK NOJYYUT BO3MOKHOCTh HAYUUThCS

® BbIJABUI'AaTh U IPpOBEPATH SKCIICPUMECHTAJIBHO 'MIIOTE3bI O XUMHUYCCKUX CBOMCTBax BCIICCTB HA OCHOBEC
UX COCTaBa M CTPOEHUS, MX CHOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIUU, O XapaKTepe U MPOJyKTax
Pa3JIMYHBIX XUMHUYCCKUX peaKuMﬁ;

* XapaKTepU30BaTh BEIIECTBA MO0 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTAaHABIUBAIOT MPUYHUHHO-
CJICACTBCHHBIC CBA3H MCKAY NAHHBIMU XaAPAKTCPUCTUKAMU BCIICCTBA,

* COCTaBIIATHh MOJIEKYJISIPHBIE U TIOJHBIC HOHHBIE YPABHEHHS TI0 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* MPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSABIIATH OKUCIUTEIBHBIC WU BOCCTAHOBUTEIIHHBIC
CBOICTBA C YYETOM CTEIICHEN OKUCIICHHS 3JIEMEHTOB, BXOJAIINUX B €r0 COCTAB;

® COCTaBIIATH YPaBHEHUsS PEAKIIMH, COOTBETCTBYIOIIUX ITOCIEAOBATEIBHOCTH TTPEBPAIICHUI
HCOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

* BBIJIBUTaTh U MIPOBEPSTH IKCIIEPUMEHTATIBLHO TUIIOTE3bI O PE3YJIbTaTaX BO3ICHUCTBUS PA3TUIHBIX
(GakTOpoB HAa H3MEHEHHE CKOPOCTH XUMUYECKOUN pEaKIInu;

® HUCIIOJb30BATH HpI/I06peTéHHBIe SHAaHUA JJId O9KOJOTUYCCKU I'PAaMOTHOT'O IMTOBCACHHA B Opr>KﬂIOHI€I>i
cpene;

® HCIIOJb30BATH HpI/I06peTéHHI)I€ KIHOYCBbIC KOMIICTCHIIMH ITIPU BBIIIOJIHCHHUH IIPOCKTOB U y‘IC6HO-
HCCIIEIOBATENbCKUX 3aa4 M0 U3YYECHUIO CBOKUCTB, CIIOCOO0B MOMYyYEHUS M pACIIO3HABAHMUSI BEILIECTB;

b 06’I)GKTI/IBHO OILICHUBATH I/IH(l)OpMaHI/IIO 0 BCIICCTBAX U XUMHNYCCKUX MPOLCCCaX;

* KPUTHYECKH OTHOCUTBHCS K IICEBIOHAYYHOH MH(MOpMAIUHU, HETOOPOCOBECTHOM pPeKIaMe B CPeICTBaxX
MaccoBOM HH(pOpMAIIHH;

® OCO3HaBaTh 3HAUCHUC TECOPECTUUCCKUX 3HAHUU 10 XUMUU JJISL HpaKTH‘IeCKOfI JACATCIIbHOCTHU YCJIOBEKA,

* O30T MOJCIU U CXEMBI IS PEIICHHUs yUeOHBIX U IMO3HABATEIbHBIX 3aa4; TIOHUMATh
H€O6XOI[I/IMOCTI) CO6J'IIO}1€HI/I$[ HpG}lHHC&HHﬁ, npeajaracMbiX B MHCTPYKIUAX MO MCITOJIB30BAHUIO JICKAPCTB,
CpencTB OBITOBOM XMUMUU U JIP

2. Conep:xaHue NporpamMmbl

Xumus 8 kiaace
(70 yacoB, 2 yaca B He/eJII0)
HayvaJjibHble MOHATHS M 3aKOHbI XUMHHU

Tena u BemectBa. CBOMCTBa BEHIECTB. DTallOHHBIE (DU3MUECKHE CBOMCTBA BeEIlIeCTB. MaTepuaibl U
MaTepuanoBeneHue. Ponb XUMHUM B KU3HH COBpeMeHHOro obOmiectBa. OTHOIIEHHE OO0IIecCTBa K XHUMUHU:
xemopunus u xeMopoousi.

Metonsl u3ydenust xumuu. Habmonenue. Dkcnepument. MoaenupoBanue. Moaenu maTepuaibHble U
3HAKOBBIE WJIM CUMBOJIBHBIE.

l'azpr. Kunkoctu. TBEpabie BemiecTBa. B3anMHbIE NEpexobl MEXKIY arperaTHbIMU COCTOSHHSIMU
BEIIIECTBA: BO3TOHKA (CyOnmmanus) W JecyOJuManvsi, KOHJEHCAlMs W HCHapeHWe, KpUCTAIUIM3alus |
IIaBJICHUE.

Oduznueckue sBIeHUsA. UWCThIe BemecTBa M cMecd. [ 'OMOTeHHBIE W TeTeporeHHbie cMmecu. Cmecu
ra3oo0pa3Hbie, xKuakue u TBEpAbIe. CrocoObl pa3aeNieHus: CMECEi: MeperoHka, Wik IUCTUILISAIIS, OTCTauBaHuE,
(bunpTpoBaHME, KpPUCTAUIM3AIMS WM BbIMapuBaHue. Xpomartorpadus. [IpuMeHeHwe 5TUX CHOCOOOB B
1abopaTopHO# MpaKTHKE, HA TPOU3BOJICTBE U B OBITY.

XuMHYECKHE 3JIEMEHThI. ATOMBI U MOJIEKYJIBL. [IpoCcThie U CloXKHBIE BellecTBa. AJUIOTPOIHS Ha IPUMEPE
kucioposia. OCHOBHbIE MOJOKEHHUSI aTOMHO - MOJIEKYJIApHOTrO yuyeHusi. Moubl. BeliecTBa MOJNEKYISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.



3Haku (CHMBOJIBI) XUMHUYECKHUX 3JeMeHTOB. WHbopMmanus, KOTOPYH HECYT 3HAKH XUMHYECKHX
3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUI HEKOTOPHIX XUMHUUECKHX AJIeMEHTOB. [lepuoanueckas Tabnniia XMuMHIECKIX
anemenToB J[. M. MenpaeneeBa: KOpOTKOMEPUOAHBIN M JUIMHHONIEPUOAHBIA BapuaHThL. [leproasl W rpymibl.
I'maBHas n moboyHas moArpymbl, uid A- U b-rpynmnbel. OTHOCHTEIbHAS aTOMHAsI Macca.

Xummueckue hopmynsl. MHIekce u ko3 dunmentsl. OTHOCUTENbHAS MOJEKYIsIpHas Macca. MaccoBas
JIOJIsl XUMHUYECKOTO 3JIEMEHTa B coeiMHeHnu. HopMalusi, KOTOpyro HECYT XUMUYECKUE (DOPMYIIBL.

BanentHocts. CTpykTypHBIE (OPMYIBL. XHMHUYSCKHE DJJCMEHTBHI C IIOCTOSHHOM M IIEPEMEHHOM
BaJICHTHOCTHIO. BBIBOJ (hopMynbl coenuHeHUs Mo BaleHTHocTH. OmpeseneHne BaleHTHOCTH XMMHYECKOTO
anemMeHTa 1o Qopmyrnie BemecTtBa. CocTaBieHHE Ha3BaHUN COCIWHEHUM, COCTOSIIHUX M3 JIBYX XUMHYECKUX
3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

XuMHu4ecKkre peaknuu. PeareHTol U IpOAYKTHI peakuuu. [Ipu3Haku XMMHUYECKUX PeaKIUi. Y CIIOBUS HUX
MPOTEKAHUs U MpeKpamieHus. Peakiuu roperusi. JK30TepPMUUECKUE U YHIOTEPMUUECKUE PEAKIIUU.

3aKOH COXpaHEHUsI MacChl BEHIECTB. XUMHUYECKHE ypaBHEHUA. COCTaBIECHUE XMMHUYECKUX YpPaBHEHUM.
HNudopmanus, KOTOpyro HECET XUMUYECKOE yPaBHEHHE.

Knaccudukanmsi XUMHUYECKHMX pPEaKIWA IO COCTaBy M YHCIYy PEareHTOB M TMPOAYKTOB. TwHIbBI
XUMHUYECKHX peakuuil. Peakiium coennHeHns, pa3aoxKeHus, 3aMelieHust 1 ooMeHa. KatanuzaTopsl U Katanus.

JleMoHCcTpanuu
e Komiekuus MaTepualioB ¥ U3JETUNA U3 HUX.
* Mopaenu, uCONb3yeMble Ha ypoKax (GU3UKH, OMOJIOTHH U reorpaduu.
* OObEMHBIE U MIAPOCTEPHKHEBBIE MOJIETN HEKOTOPHIX XMMHUYECKHUX BEILIECTB.
* Mopaenu KpUCTAIUINYECKUX PEIIETOK.
* CoOupanue npubopa JiIs MOJy4eHUs ra3a U IPOBEepKa €ro Ha FepMETUYHOCTb.
* Bo3sroska cyxoro Jb/a, iio/1a Wi HadTaauHa.
* ArperaTHble COCTOSIHUSI BOJIBL.
* PazneneHue NByX HECMEIIMBAIOIINXCS KUAKOCTEW C IOMOIIBIO I€IUTEIbHON BOPOHKH.
*  JluctumisTop u ero padora.
* VYcraHoBKa i GUIBTPOBaHUS U €€ paboTa.
* VYcraHOBKa IS BRIIapUBaHus U €€ paboTa.
* Komnekuus OpITOBBIX MPUOOPOB sl PUIIBTPOBAHUS BO3yXa.

* Pazpenenue kpacsiero BemiecTsa haomacrepa ¢ MOMOLIbI0 OyMakHOIH XpoMartorpaduu.
*  Mojenu alIOTPOMHBIX MOAU(PHUKAIIMN YIIIEpoaa U CEPHI.

* Tlomydenue 030Ha.

* Tloptperst 1. 5. Bepremnyca u JI. . Meneneesa.

* KopoTtkoneproaHslii U IIMHHONIEPUOAHBIN BapuaHThl [lepuonnyeckoii cucremsl /1. . Menneneesa
* KoHcTpynpoBaHue MIapOCTEPKHEBBIX MOIENIEH MOJIEKYIL.

* Amnnapat Kunmna.

* Paznoxenue 6uxpomara aMMOHHS.

* T'openue cepbl 1 MarHUEBOM JICHTBI.

* [loptpetst M. B. JlomonocoBa u A. JI. JIaBya3sbe.

*  OmnbITHl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHS MacChl BELLIECTB.

e T openune bochopa. paCTBODEHHUE IT OJIYKTa TOPEHUS B BOJE U UCCIIEIOBAHME IIOJIYIEHHOI'O pacTBOpa
2
JIAKMYCOM .

* BsaunMouelcTBHE COISIHON KUCIOTEI C [IMHKOM.

* [lonyuenue ruapokcuaa meau (I1) u ero pasaokeHne Py HArPEBAHUH.
JIabopaTOpHBIE OIBITHI

O3HakoOMJICHUE C KOJUICKITUEH JJab0paTOPHOU MOCY/IbI.
[TpoBepka mpubopa ist MOTy4eHUs Ta30B Ha TePMETUYHOCTb.
O3HaKoOMJIEHHE C MUHEpaJlaMu, 00pa3yrOLIMMU IPAHMUT.

[IpuroToBieHue reTreporeHHON CMecH MOPOIIKOB CEPhI U JKeJle3a U UX pa3JieleHue.
B3aumMonelicTBie pacTBOPOB XJIOPUIIOB U MOAMIOB KaJIMsl C PaCTBOPOM HUTpaTa cepedpa.
[onyuenue rugpokcuna meau(ll) u ero B3anMoaecTBue ¢ CEPHOI KUCIOTOM.

B3aumoseiicTBre pacTBopa cojibl ¢ KUCIOTOM.

[IpoBepka 3aK0Ha COXpaHEHMsI MACCHI BEILIECTB HA IPUMEPE B3aUMOJEHCTBUS IIETOYN U KHCIIOTHI.

coONoakrwdE



9. IIposepka 3aKOHA COXPAHEHHS MACCHI BEIECTB HA IPUMEPE B3aMMOEHCTBHS MEN0UH U conu xkenesa (111).
10. Pasnoxenne nepokcuma BOIOPOa ¢ IMOMOIIBIO0 okcuaa mapranna (IV).

11. 3amemenue xene30M Meau B MEIHOM KYIIOPOCE.

[IpakTruyeckue paboThl

1. 3HakoMcTBO ¢ nabopaTopHbIM OOOpymoBaHHeM. [IpaBuia TeXHUKH 0E30MACHOCTH MpU padoTe B KaOUHETE
xumMun. HekoTopeie BUIbI paboT.

2. AHaJIU3 MOYBBI.

Baxkneiinine nmpeacTaBuTe I Heopranudeckux BeiecTB. KoinuecTBeHHbIe OTHOLIEHUS B XUMHH

CocraB Bo3ayxa. [lonarue 06 00EMHOM 10716 KOMIIOHEHTA MPUPOTHON Ta30BOM CMECH — BO3/IyXa.
Pacuér 00b€Ma KOMIIOHEHTA ra30BOM CMECH IO €r0 00bEMHOM J0J1e U HAa000POT.

Kucnopoxa. Ozon. Ilonyuenue kuciopona. CoOupanue u pacrno3HaBaHUE KUCIOPOIa. XUMHUYCCKHE
CBOMCTBA KUCJIOPO/Ia: B3aUMOJIECHCTBHE C METaJUIaMH, HEMETAJIJIAMHU U CJIOKHBIMU BeniecTBaMu. [Ipumenenue
kuciopoaa. KpyroBopot kuciopoja B Ipupo/ie.

Oxcunel. OOpa3oBaHue Ha3BaHUN OKCUIOB 10 UX popmymnam. CocraBieHue GopMy OKCHIIOB 1O UX
Ha3BaHMAM. [IpeacTaBUTENM OKCUIOB: BOJAA U YITICKUCIBIN ra3, HerameéHas n3BecTb.

Bonopoa B mpupone. duznueckrne U XUMUYECKHE CBOMCTBA BOAOPO/IA, Er0 MOJYYCHUE U IPUMEHEHHUE.

Kucnotsl, ux cocraB u knaccudukamus. Maaukaropsl. Tabmuna pactBopumoctu. ConsiHas u
CepHasi KHUCIIOThI, IX CBOMCTBA M MPUMEHEHHE.

Couu, UX cOCTaB M Ha3BaHUs. PacTBopuMocCTh cotieil B Boze. [IpeacraBuTtenu coneil: Xaopua HaTpus,
kapOoHaT HaTpus, pochar KaabIus.

Iloctossaras ABoraapo. KonmuectBo BemectBa. Mojb. Moisipaas macca. KpaTHble e TMHHIBI U3MEPCHUS
KOJINYECTBA BEIIECTBA — MUJUTUMOJIb M KHJIOMOJIb, MUJIJTUMOJISIPHAST M KUJIOMOJISIpHAs MacChl BEISCTRA.

Pacuétrel ¢ HCHOIB30BaHHMEM TIOHATHH «KOJWYECTBO BEIISCTBA», «MOJSpPHAS Maccay, «IOCTOSHHAS
ABorazipo». 3akoH ABoragpo. MosipHbIii 00b€M ra3000pa3HbIX BemiecTB. OTHOCUTENBbHAS MJIOTHOCTh OJHOIO
rasa mo JIpyromy.

KpaTtabie equHAIIBI H3MEPEHHS — MIJUTUMOJISIPHBIA ¥ KHJIOMOJISIPHBIM 00bEMBbI Ta3000pa3HbIX BEIICCTB.

Pacu€thl ¢ MCOIB30BaHUEM TMOHITHHA «KOJTUYECTBO BEILECTBA», «MOJISIPHAS Macca», «MOJSPHBIH 00beM
ra3oB», «IIOCTOSTHHAS ABOTAIPO».

Pacu€tel ¢ Mcnoap30BaHUEM MOHATHI «KOIWYECTBO BEIIECTBA», «MOJSIPHAS MAaccay, «MOISPHBIA 00BEM
ra3oB», «9UCII0 ABOTAIPOY.

I'unpocdepa. KpyroBopot Boabl B ipupoae. Puznyeckre u XMMHYECKHE CBONCTBA BOJBI: B3aUMO/ICHCTBHE
C OKCHJIaMH.

OcHoBaHus, WX coctaB. PacTBOpuMOCTh OCHOBaHMM B BojJe. V3MeHeHHe OKpacKu MHIUKATOPOB B
menouHou cpene. [pencraBurenu menovei: riIpOKCUAbI HATPHS, KAJIUS U KAJIbLIUSL.

PactBoputens u pactBopéHHOE BemiecTBO. PactBopnl. PacTtBopenue. I'mapatel. MaccoBas moms
pacTBOpEHHOTO BemiecTBa. Pacuérhl, CBA3aHHBIC C MUCIOJIH30BAHUEM TOHATHS «MacCOBasi J0JIsI pacCTBOPEHHOTO
BCIISCTBAY.

JleMoHCTpaIuu

*  OmnpezaeneHue coaepKaHus KUCIOPOIa B BO3IyXeE.

* [lonmyyenue kucmopoja pa3ioKEHUEM IMEpMaHraHATa Kajlusl U IEPOKCUaa
BOJIOPO/IA.

* CobupaHue METOAOM BHITECHCHHUS BO3TyXa U BOJIBL.

* Pacno3HaBaHu€ KUCIOPOAA.

* Topenue maruus, *xenesa, yris, cepbl 1 pocdopa B KUCIOPOIC.

* Koekius oKCUIOB.

* [lomyuyenue, coOupanue U pacrio3HaBaHUE BOJOPOA.

* ['opeHue Bomopoa.

* BsaumogeiictBue Bogoposa ¢ okcugom meau(ll).

*  Konnekuusi MUHEPATBHBIX KHUCIIOT.

* [IpaBuio pazdaBieHUsI CEPOM KUCIOTHI.

*  Konexkuus comnen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
* HekoTopsle MeTaIbl, HEMETAJJIbl U COETUHEHUSI KOJIMYECTBOM BelllecTBa B 1 MOJIb.

*  Mojenb MOJISIPHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.
JIabopaTOpHBIE OIBITHI




12. TlomyTHeHHE U3BECTKOBOMW BOJBI IIPU MPOIMYCKAHUH YIIEKUCIIOrO Ia3a.

13. Tlonyuenue Bomopoaa B3aUMOJEHCTBHEM LIMHKA M CONSTHON KHUCIIOTEL

14. PacnosnaBaHue KMCJIOT HHIMKATOPAMM.

15. M3meHeHme OKpacKM MHAMKATOPOB B MIEIOYHOM CpeEE.

16. Osnakomienue ¢ IpemapatamMy JIOMAalIHENd WJIM IIKOJBHOM AaNTeuKHM — pPacTBOPaMH MEPOKCHIA
BOZIOPO/A, CIIMPTOBOM HACTOMKH MOJ1a U HAIIATBIPHOT'O CIIUPTA.

[MpakTuueckue paboThl

1. Tlonyuenue, cobMpanue U pacIo3HABAHKE KUCIOPOA.

2. Tlonyuenune, coOMpaHKeE U PACIIO3HABAHUE BOJOPOA.

3. IIpuroToBieHne pacTBOPOB COJIEH C UX 3aJaHHONH MaCCOBOM JOIEH.

OcCHOBHBIE KJIACChI HEOPTAHUYECKUX COCAUHECHUH
Oo6o0menne cBeneHuit 00 OKCHIaX, UX KI1acCu(UKAINK, Ha3BaHUIX U cBOicTBaX. CriocoObI MOTydeHMs
OKCH/JIOB.

OcHoBanwmsl, UX KiIaccu(UKaIMs, Ha3BaHUS M CBOHCTBA. B3amMmonelCcTBHE ¢ KHCIOTaMHU, KUCIOTHBIMHU
OKCHUJIAMH U CONIsIMU. Pa3noxeHne HepacTBOPUMBIX OCHOBaHMIA. CIIOCOOBI MOJTy4eHUs OCHOBAHUH.

Kucnotel, nx xmaccudukanus u Hazpanus. OOnpe XUMHUYECKHME CBONCTBa KHCIOT. B3ammopeicTBue
KHCJIOT ¢ METa/lIaMH. DJIEKTPOXUMHUUECKUH PsiJl HAPSHKEHUH MeTauioB. B3anmoielicTBre KUCIOT ¢ OKCUAaMU
METaJIJIOB.

B3anMopeiicTBUe KUCIOT ¢ OCHOBaHMSIMM — pEaKIUsl HeWTpanu3auud. B3anMoaeicTBue KHUCIOT € COJSIMHU.
[Tomyuenue 0€CKUCIOPOAHBIX U KHCIOPOICOAECPKAIIUX KUCIIOT.

Conu, ux knaccudukanms 1 cBoiicTBa. B3aumoelicTBue coseil ¢ MeTamiaMu, 0COOEHHOCTH ITHX
peakumii. BzaumozaencTBue cosneu ¢ CoJIsIMHU.

['enetnyeckue psapl MeTaluia U HeMeTallIa. ['eHeTnyeckas CBsi3b MKy KilacCaMU HEOPTraHUYECKUX
BELIECTB.

JIabopaToOpHBIE OIBITHI
17. BzaumopeiicTBrE OKCHIA KAIBIHUS C BOIOM.

18. IlomyTHEHE M3BECTKOBOM BOIBL.

19. Peakuus Heiitpanuzanun.

20. Tonyuenue ruapoxcuna Meau (11) u ero B3anmMoaeNHcTBUE C KMCIOTOM.
21. Paznoxenue ruapoxcuaa meau (1) npu Harpepanum.
22. B3auMoelcTBHE KHCIIOT C METAJIIAMH.

23. BzaumoeiicTBrE KUCIOT C COJISIMHU.

24. O3HaKOMJICHHE C KOJUISKIIMEH COJIEH.

25. Bsaumoneiictue cynbhara meau (I) ¢ sxene3om.
26. B3zaumojeiicTBue coneii ¢ ConsiMu.

27. l'eneTnyecKas CBA3b HA IPUMEPE COCAUHEHUN MEIH.
[IpakTuueckue paboTh

4. Pemenne SKCTIEPUMEHTAIBHBIX 3a/1a4.

Ilepuoguyeckuii 3axoH u [lepuoguyeckasi cucTeMa XUMHYECKHUX 3JIEMEHTOB
J. . MeHnaeseeBa u CTPOEHHE aTOMA

EcrecTBeHHBIEC cCeMENCTBA XMMUYECKUX 2JICMEHTOB:IIICIOYHbIE W IIEJOYHO3EMENIbHBIE  METAJLIbI,
TaJIOTeHbI, WHEpTHhIC (OmaropogHbie) ra3bl. AMGOTEPHOCTh. AMQPOTEpHBIE OKCUABI W THIPOKCHUJIBL.
KommekcHeie conu.

Otxkpsitue J. . MenneneessiM lepuonnueckoro 3akoHa u cozganue uM [leproguueckoit cuctemsl
XUMHYECKHUX PJIEMEHTOB.

ATOMBI KaK (popMa CYIIECTBOBAHUS XUMUYICCKUX AIeMEeHTOB. OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB.
JlokazaTenbCcTBa CIOKHOCTH cTpoeHHUs aToMOB. OnbIThl Pe3epdopaa. [TnanetapHas Moienb CTPOCHHS aTOMa.

CocrtaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAST aTOMHAsi Macca. B3auMOCBs3b MOHATHIA
«TIPOTOHY», KHEUTPOH», KOTHOCUTENbHAS AaTOMHAsI Maccay.

Muxkpomup. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX YPOBHEHW aTOMOB XHUMHYECKUX 3eMeHTOB NeNe 1-20.
[TonsaTue o 3aBepIIEHHOM AJIEKTPOHHOM YPOBHE.

N3oronbl. @usznyeckuii cMbIca cUMBOJUKH Ilepuomnueckoii cuctembl. CoBpeMeHHas (HOpMYIUpOBKa
[lepuoanueckoro 3akoHa. V3MeHEeHUS CBOMCTB 3JEMEHTOB B MEpHUOAAX W Ipymdmax, Kak (DYHKIUS CTPOCHUS



3JIEKTPOHHBIX 000JIOYEK ATOMOB.
XapakTepucTuka >JIeMEHTa-MeTallla W 3JeMEHTa-HeMeTallla Mo UX NoJjoxkeHuto B [lepuoamueckoit

cucTteMe XxuMmudeckux snemenToB /. M. Menpencena.
JleMoHCTpaluu

* Paznuunble popMbl TAOIUI TEPUOTUYECKON CHUCTEMBI.

*  MogenupoBanue noctpoenus [lepuoandeckoii cuctemsl Jl. 1. Menaeneena.

* Mojenu aTOMOB XUMHYECKHUX JIEMEHTOB.

*  Mogenu aTOMOB 3JIEMEHTOB 1—3-T0 mepuo 108

JIaGopaTopHBIE OIBITHI.
28. TMonydenre aM(pOTEPHOro T'HAPOKCHIA U UCCIEIOBAHUE €I0 CBONCTB.

Xumunueckasi ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIMI

Nonnast xumuueckas cBs3b. Moubl, oOpa3oBaHHBIE aTOMaMU METaUIOB U HeMeTauioB. (CXeMbl
o0pa3oBaHUsI MOHHOHM CBSI3M JIUIsi OMHAPHBIX cOoeNMHEHWH. MOHHBIE KpHCTAUIMYECKUE PEIIETKH U (PU3UIeCKue
CBOICTBA BEILIECTB C 3TUM THIOM peméTok. [ToHsTHe 0 hOpMYNIBHOI eTUHUIIE BEIIECTBA.

KoBasienTHast xumMudeckasi CBsI3b. DJIIEKTPOHHBIE U CTPYKTYpHBIE (hopmyiibl. KoBasieHTHast HEmosipHas
cBs3b. CxeMbl 00pa3oBaHMs KOBAJEHTHOM CBSI3U i OMHAPHBIX COeqUHEHHH. MoIEeKylspHble U aTOMHBIE
KPUCTAJUTMUYECKUE PEIIETKH, U CBOWCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DIIEKTPOOTPULIATENLHOCTh. Psill anexkTpooTpuniatenbHocTi. KoBaneHTHas MOJsIpHAsi XUMHUYECKask CBS3b.
Junonb. Cxembl 00pa3oBaHUsl KOBAJICHTHOW MOJSPHOM CBS3W Il OMHAPHBIX COCAMHEHUN. MOJEKYIsIpHbIE U
ATOMHBIE KPUCTAJUIMYECKHE PEIIETKHU, CBOMCTBA BELIECTB C TUM THUIIOM PELIETOK.

Mertannuueckass XUMUYECKasi CBSI3b U METAJUIMUECKasi KpucTamuindeckas pemérka. CBoiicTBa BELIECTB ¢
3TUM TUIIOM peléToK. EanHas npupoga XuMUYECKUX CBSI3EH.

Crenenp oxucneHus. CpaBHEHHE CTETNEHHM OKHCJICHHS W BaJieHTHOCTU. [IpaBuna pacu€ra cremeHei
OKHUCJICHUSA TT0 POopMyIaM XUMUYECKUX COeTUHEHUH.

OKHCANTENBbHO-BOCCTAHOBUTENIbHBIE peakuuu. OnpeneneHue CTENeHeH OKUCIEHUS ISl DJIEMEHTOB,
00pa3yloIuX BEIIeCTBAa Pa3HBIX KJIAcCOB. Peakiuu MOHHOTO OOMEHa M OKUCIHTEIhbHO-BOCCTAHOBUTEIHHBIE
peakuuu. OKUCIAWTENh, W BOCCTAHOBUTENb, OKHCIIEHHE U BoccTaHoBieHHE. (CocCTaBleHHE YypaBHEHUU
OKHUCJIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOOM DIIEKTPOHHOTO OaaHca.

JleMoHCTpamu

* Buneo ¢gparments! u cnaiiasl «MloHHas XUMUYecKas CBSI3b ».
e Kosiekius BemecTB ¢ HOHHOW XMMHYECKOM CBS3bIO.
*  Mopenu HOHHBIX KPUCTAITUYECKUX PEIIETOK.
* BuneodparmenTsl u cnaiiasl «KoBaneHTHasE XUMUYECKas CBSA3bY.
* Komekuus BemecTB MOJEKYISIPHOrO U AaTOMHOT'O CTPOECHHS.
*  Mogenu MOJIEKYISIPHBIX U ATOMHBIX KPUCTAIUNIMYECKUX PEIIETOK.
* BuneodparmenTsl u cnaiiapl «MeTalandeckas XUMAYECKasi CBSA3hY.
*  Komnekuus «MeTasuibl U CIUTaBBI».
* BzaumojeiicTBHe IIMHKA C CEPOM, COISTHOM KucaoTo, Xaopumom meau ().
* Topenue maruus.
* BzaumonelcTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JIabopaTopHbIE OMBITHI
29. M3roroieHue MOAENH, WUTKOCTPUPYIOLIEH CBOWCTBA METAIUTMYECKOMN CBI3U

Xumua 9 kiace
(68 yacos, 2 yaca B HeeJII0)
IToBTOpEHUE M 00001IeHNE CBeIeHUIA MO Kypcy 8 KJjacca.

bunapnsie coemunenus. OKCHIBI COIC00pa3yIoNIie U HecolieoOpasyromme. [ HapOKCH Ibl: OCHOBAHHS,
ampoTepHbie, KUCT0Thl. CpeaHue, KICIIbIe, OCHOBHBIC COJIH.

O06001IeHre CBeICHUI 0 XUMHYECKUX peakiusXx. Kiaccuukanuss XUMHUECKUX PEaKIUK 110 Pa3TMIHBIM
OCHOBAHHSM: COCTaBY M UHCJY PEardpyoIIuX U 00pa3yIoUXCs BEUIECTB, TCINIOBOMY 3 (EKTY, HallpaBICHHUIO,
WU3MEHCHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIIUX Pearupyrolne BemecTsa, ¢ase, HCIoIb30BaHHIO
KaTaJn3aTopa.

[ToHsTHE O CKOPOCTH XMMHYECKOM peakinu. DakTOphl, BIUSIOIINE HA CKOPOCTh XUMUYCCKUX PEaKIIU:
[IpUPOJA pearupyrolnx BEIECTB, UX KOHIICHTpaLUs, TEMIEepaTypa, IIomaab CONIPUKOCHOBEHUS, HAIIUYUE
karaju3aTopa. Katamus.



JleMoHCTpamu
¢ (O3HaKOMJIEHHE C KOJUIEKIIUAMUA METAIUIOB M HEMETAJLIOB.
* (3HaKOMJIEHHE C KOMIECKIMUSIMU OKCUIO0B, KHCIOT U COJIECH.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIUU OT IMPUPOJIbI PEATUPYIOIIMX BEIIECTB.
* 3aBHUCHUMOCTb CKOPOCTH XUMHUYECKOM pEaKuy OT KOHIIEHTPALMU PEarupyroIINX BEIIECTB.
* 3aBHUCHUMOCTb CKOPOCTU XUMHUYECKOM peakluy OT IUIOIIA 1

COTMPUKOCHOBEHHUSI PEarupyIONINX BEIIECTB («KUIIAIIUHN CII0I).

* 3aBUCUMOCTbh CKOPOCTHU XMMUYECKON pEaKMu OT TEMIIEPATYpPbl pearupyrox BeIleCTB.
JlabopaTOpHBIE OIIBITEI

B3auMogeiicTBue aMMHaKka 1 XJIOpOBOJOPOAA.

Peaxnus HelTpanu3anuy.

Hab6mronenue teroBoro 3 dexra peakiyuu HeUTpaTu3aiym.
BzaumopeiictBue cepHoil kuciotsl ¢ okcuaoM menu (II).
PasnoskeHne nepokcua BoJopo/ia ¢ IOMOIIBIO KaTalias3bl KapTogers.

3aBHCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIUU OT IMIPUPOJIbl PEATUPYIOIIMX BEIIECTB HA PUMEPE
B3aMIMOJICHCTBUS paCTBOPOB THOCYIh(aTa HATPHUS U XJIOopUaa Oapusi, THOCYNIb(]aTa HATPUS U COJISTHOM
KHUCJIOTBHI.

ok owdE

7. 3aBUCUMOCTBL CKOPOCTH XUMHYECKOM PEAKIIMU OT PUPO/IbI METAJIIOB IIPU UX B3aUMOJIEHCTBUH C

COJITHOM KUCIJIOTOH.

8. 3aBMCHMOCTBL CKOPOCTH XMMHYECKOM PEAKIIMH OT MIPUPOILI KUCIIOT MPU B3aUMOIEHCTBUH HX C HKEE30M.

9. 3aBUCUMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.

10.  3aBucHMMOCTB CKOPOCTH XMMUYECKOW PEAKIIUH OT KOHIIEHTPAIIHH.

11.  3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKI[MHU OT IUIONIAIU CONPUKOCHOBEHHS PEArHPYIOLINX BEIIECTB.
12.  3aBUCHMMOCTBL CKOPOCTH XMMHMYECKON PEAKIMU OT KATaIu3aTopa.

XuMHYecKHe peakiii B pacTBOPAX 3JeKTPOJIUTOB.

Ilonatue 00 DSJIEKTPONUTHYCCKOM JUCCOLMAIUU. ODJCKTPOIUTHI M  HEIJICKTPOJIUTHL. MeXxaHu3m
JMCCOIMAIIAN DJIEKTPOJIUTOB C PA3IUYHBIM XapakTepoMm CBsi3u. CTEneHb 3JEKTPOJMTHUYECKON JTUCCOIHAIIIH.
CubHBIC U CIA0BIC SIICKTPOJIMTEL

OCHOBHBIC TOJIOKCHHSI TEOPHUH DJICKTPOIUTHYCCKON aucconuanuu. Kiaccupukamuss HOHOB U HX
cBoiicTBa. KHCI0TBL, OCHOBAHMS U COJIH KaK 3JICKTPOIUTHL. VX KiaaccupuKaus u JUCCOLHAIINS.

OO0muye XWMHUYECKHE CBOMCTBA KHCIIOT: HM3MEHEHHE OKpPAaCKH WHJIMKATOPOB, B3aMMOJACHCTBHE C
METaljaMi, OKCHIAMU M THIPOKCHAAMH METAZIOB U CONSMU. MOJEKyIspHble W HOHHBbIE (MOJHBIE U
COKpAIIEHHBIC) YPABHCHUS PCaKITUH.

XUMUYECKUN CMBICI COKPAIIEHHBIX YPAaBHEHUW. YCJIOBUSA IMPOTEKAHUS PEAKLMN MEXAY DJIEKTPOJIUTAMU 10
KOHIIA. PST akTUBHOCTH METAJIOB.

OO01re XMMUYECKHE CBOMCTBA IIECIOYCH: B3aMMOJCHCTBHE C KHCIOTaMH, OKCHUJIAMH HEMETAaJLIOB,
comsimu.  OOmMie XUMHUYECKHME CBOWMCTBA HEPACTBOPUMBIX OCHOBAHHWH: B3aUMOJCHCTBHE C KHCJIOTAMH,
pazyioKeHUe NpU HarpeBaHUU.

OO0mye XMMHYECKHE CBOWCTBA CPEIHUX COJICH: B3aUMOICHCTBHE C KHCIIOTAMH, IICIOYaMH, COJSIMH U
MeTauiaMHu. B3anmoeiicTBrEe KHCIIBIX COJIEH CO IeJIOYaMH.

I'maponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIeH ¢ BOJMOH. ['Mapoin3 conu CHILHOTO OCHOBAaHHS U
cnaboit kucnoTel. 'maponus conu cnaboro ocHoBaHUs U cUIbHOU KucioThl. [kama pH.

CBolicTBa KHCJIOT, OCHOBAHUM, OKCHJIOB M COJIEH B CBETE TEOPUHU DJIECKTPOJUTHUECKON AUCCOLUALINU U
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

JleMOHCTpaIIHH.

* lcneiTaHuE BEIMIECTB U UX PAaCcTBOPOB HA SJICKTPOIIPOBOJHOCTD.

* 3aBUCUMOCTbH JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIEHTPALUH.
* JIBMXEHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM II0JIE.

* OmpeneneHue xapakTepa Cpeasl B pacTBOpax COJEH.
JIabopaTOpHBIE OIIBITHL.

13. Muccounanus cnabpIx SIEKTPOIMTOB HA IPUMEPE YKCYCHOM KHCIIOTHL

14. smenenue okpacku HHAMKATOPOB B KMCIOTHOM CPEJIE.

15.  Peakuus HelfTpanu3anyu pacTBOpa MIENOYH Pa3IMYHBIMU KACIOTAMH.

16. Tlomyuenue ruapoxcuna memu (11) u ero B3auMomeHCTBHE C PA3IMYHBIMU KHUCIOTAMHU.




17. BzaumonelicTBue cuinbHBIX KUCI0T ¢ okcuaom meau (11).
18-20. B3aumoelicTBre KACIOT C METAJUIAMU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHue CTyHs KPEMHHEBOM KHCIOTHI.

23. KauecTBeHHas peaKkLys Ha XJIOPHJ - MU CYIb(aT-UOHBI
24. VIzmenenne OKpacku MHIUMKATOPOB B IEJIOYHOM CpEIeE.

25. B3auMoeliCTBHE IET0UEH ¢ YIIIEKHCIIBIM Ia30M.

26. KauecTBeHHas peaklys Ha KATHOH aMMOHHSI.

27. Tonyuenue rugpokcuaa Meau (1) u ero pasnoxenue.

28. B3anmoselicTBre KapObOHATOB ¢ KMCIIOTAMH.

29. Tlonyuenue ruapokcuna xeinesa (11).

30. Bzaumoneiictue xkenesa ¢ pactsopom cyibgara meau (11).
[IpakTH4ecKue paboThl

1. CsoiicTBa KUCIIOT, OCHOBAHHH, OKCHJIOB U COJIEN B CBETE TEOPHHU DIIEKTPOIUTHIECKOM
JIMCCOLMAIMU U OKMCITUTEBHO-BOCCTAHOBUTEILHBIX PEAKIIUI

HeMmeTaibl M X COeTUHEHUS.

CTtpoeHre aToMOB HEMETalZIoOB M HX mnojoxenue B llepuommueckoit  cucreme. Psn
3JIEKTPOOTpHULIATEIbHOCTH. KpucTaminyeckre peméTku HEMETATIOB — IMPOCTHIX BEIIECTB. AJTOTPONUS U €€
npuuuHbl. OU3uvecKkue cBoWCcTBa HeMeTaIoB. O0IIMe XMMHUECKHE CBOMCTBA HEMETAJIOB: OKHCIUTEIBHBIC U
BOCCTaHOBHUTEIIbHbIC.

T'asmorensl, cTpoeHHWE HMX aTOMOB W MOJIeKyl. (PU3MUECKHME W XHUMHUYECKHE CBOMCTBA TaJOTCHOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB raJIOT€HOB B 3aBUCUMOCTH OT WX NoJioxkeHus B [lepuoauueckoit cucteme.
HaxosxeHue raioreHoB B MpUpOIe U UX MOYYeHHE. 3HaUYeHHE U TPUMEHEHNE TaJIOre€HOB.

["aJIoreHOBOIOPObI M COOTBETCTBYIOIIIME WM KHCIIOTHI: TUIABHUKOBAs, COJISTHas, OpOMOBOJOPOJIHAS,
nogoBoaopoaHad. [anorenunpl. KadecTBEHHbIE peaKUUMM HaA TAJIOTEHUI-UOHBL. lIprMeHeHHe CcoeauHEeHHIt
rajoreHOB U MX OHMOJIOTHYECKast POJIb.

O6mas xapakrepuctuka 3memMeHToB VIA-rpynmel. Cepa B mpupoae u €€ moiaydeHue. AJUIOTPOITHBIC
Mou(UKAIK cepbl U UX CBOICTBA. XMMUYECKUE CBOMCTBA CEPhI U €€ IPUMEHEHHE.

CepoBoAOpOa: CTPOCHUE MOJICKYJbI, (PM3UUYECKHE M XUMUYECKHUE CBOMCTBA, MOJYYECHHUE M 3HAUYCHHE.
CepoBogoponnas kucnora. Cynbhuasl U ux 3HaueHue. JIroMuHobOopHI.

Oxkcun cepsl (1V), ceparctast kuciaora, cyab(utel. KauecTBeHHas peakiiys Ha CyJIb(pHUT-HOH.

Oxcun  cepol (VI), cepnas kucnota, cynbdartel. Kpucrammoruapatel. KadecTBeHHass peakiusi Ha
cynbdaT-HoH.

CepHasl KHCIIOTa - CHJIBHBIA 2JICKTpOauT. CBOMCTBa pa30aBIICHHOW CEpHOM KHCIIOTHI, KaK THITMYHON
KHCIIOTBI: B3aMMOJICMCTBHE C METaJJTaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH, OCHOBAHHSIMHU U
aM(pOTepHBIMH THAPOKCUAAMH, CONIsIMU. KaduecTBeHHas peakius Ha Cyab(haT-uoH.

OO6mas xapakTepucThka 35eMeHTOB VA-Tpynmbl. A30T, CTpOGHHE aToMa M MOJEKyJbl. Du3ndeckue u
XUMHUYECKHE CBOMCTBA M MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €T0 OMOIOTUYECKas POJib.

AMMMaAK, CTPOCHHE MOJICKYJIbI M (PU3HYECKHE CBOWCTBA. AMMUAaYHas BOJa, HAIIATBIPHBIN CIIUPT, TUAPAT
aMMHaKa. JJOHOpHO -aKIEeNTOPHBIM MEeXaHU3M OOpa30BaHHUS KaTHOHA aMMOHHUS. BoccTaHOBUTEIbHBIE CBOKCTBA
ammuaka. Coiau aMMOHMS U UX TpuMeHeHne. KauecTBeHHas peakiys Ha KaTHOH aMMOHHUS.

Oxcuasl a30Ta: HECOICOOPa3yIOMUEe U KUCIOTHBIC. A30THCTasi KUCIOTa U HUTPUTHL. A30THAsi KUCIIOTA,
€€ rmojgy4yeHue u cBorcTBa. Hutparel.

®ocdop, crpoenue aroma u amtorponus. Pocounsl. Pochun. Oxcun pochopa(V) u oprodocdopuas
kuciora. ®ochater. Dochoprbie ynodperus. MHCEKTULIHIEL.

OO6m1as XxapakTepHCTHKA 31eMeHTOB IV A-rpymnmbl: 0COOCHHOCTH CTPOSHUS aTOMOB, IIPOCTHIX BEIIECTB U
COCIMHCHUN B 3aBHCUMOCTH OT IIOJIOXKEHHS 3JIEMEHTOB B llepruoandeckoit cucreme. Yriepona. AIOTPOIHbBIS
Monudukanuu: anmas, rpapur. AMOpQHBINA YrlIepoa U ero copTa: caxa, akTUBUPOBAHHBIN yroiib. AncopOuus.
XuMH4yecKue CBOMCTBa yrirepoaa. KokcoXxumuyaeckoe Ipou3BOICTBO B €ro poaykius. KapOouasr.

Oxkcup yraepona(ll): ctpoenue Mosekynbl, moiaydeHue u ero cBoiictea. Oxcup yraepona(lV): crpoenue
MOJICKYJIbI, TOJYyYE€HHWE W €ro CBOWCTBA. YrojbHas kuciora. Conw yrojabHOW KHCIOTHI: KapOOHAThl M
rupokapOoHaTel. TexHuYeckast ¥ MUIIeBast Cofa.

Heopranmueckue v OpraHM4ecKUe BEIIECTBA. YTJIEBOAOPOJbl. XMUMUYECKOE CTPOCHUE OPraHUYECKUX
BEILIECTB, KaK MOPSIOK COSIUHEHHUS aTOMOB B MOJIEKYJI€ TIO BAJICHTHOCTH.

MertaH, »9TaH, KakK MpeleibHbIE YIJIE€BOJOPOAbl. OTWIEH M alleTWICH, KaK HeNnpeaesibHbIC



(HeHachIIlIEHHbIE) yriaeBoopoAbl. ['opeHne yrieBoaoponoB. KauecTBeHHBIE peaklMM Ha HENpeaeIbHbIC
COCAVHEHUS.

DTHIIOBBIN CIUPT, €0 MOJTyYeHUE, MPUMEHEHHE U (U3HOJIOTHUECKOe AecTBUE. TpEXaTOMHBIN CIIUPT
rimnepuH. KauecTBeHHas peakiiusi HA MHOTOATOMHBIE CITUPTHL. YKCYCHasl - MPeJICTaBUTENb Kjlacca KapOOHOBBIX
KHCJIOT.

Kpemnuii, ctpoenue ero aroma u cBoiictsa. Kpemuuii B npupoae. Cunmmuuasl u cunad. Okeugy KpeMHUS
(1Y). KpemuueBas kuciota u €€ COJH.

ITpon3BoACTBO cTeKIa U LieMeHTa. [IpoyKIus CUIMKaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE  BOJIOKHO,
Kepamuka, dhapdop, dasmHc.

OnTHueckoe BOJIOKHO.

HemeTtanisl B mpupose. @pakiimoHHast meperoHka >KUAKOro Bo3ayxa Kak crnoco0 molydeHus: KUCIopoa,
a3ota, aprona. [loixyduenue gocdopa, kpeMHH, XJI0pa, Hoia. DIEKTPOINU3 PACTBOPOB.

[TosmyyeHue cepHON KUCIIOTHI: CHIPbE, XUMHU3M, TEXHOJIOTUYECKAS] CXEMA, METO/I KUIISLIETO €04,
NPUHIHIBI TEIUI000OMEHa, TPOTUBOTOKA M HUPKYIsiuu. Oneym. [Ipon3BoACTBO aMMHUaKa: ChIPbE, XUMH3M,
TEXHOJIOTMYECKas CXeMa.

JleMoHcTpanmu

Konnexuust HemeTanios.

Monenu KpUCTaUNIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP U MPUHLMIIBI €TO0 PAOOTHI.

I'openne HEMeETaIIOB - MPOCTHIX BEIIECTB: cephl, pochopa, IPEeBECHOTO YIIIs.
OO0pa31ibl TaJIOreHOB - IPOCTHIX BEILECTB.

B3anMopeiicTBre rajJoreHoB ¢ METaIaMHU.

BriTecHenue xjgopa 6poMOM WIIH HOJ1a U3 PACTBOPOB UX COJICH

Kosnexuus npupoaHbIX COEAUHEHNN XJI0pa.

B3anmoperictBre cepbl ¢ METAJIIIAMU.

I'openue cepsl B kuciaopoue

Komnekuust cynbpuausix pya.

KauecTBennas peakuus Ha CyabGUA-NOH

OO6ec1BeurBaHNE OKPAILIEHHBIX TKAaHEH U I[BETOB CEPHUCTHIM TI'a30M.
B3anMozenicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.
OO0yrnvBaHue OPraHNYECKHUX BEIIECTB KOHIIECHTPUPOBAHHON CEPHOI KUCIOTOM.
Huarpamma «CocTaB BO3yXay.

BuneodparmenTs u cnaiiasl «IItnubu 0azapbi».

[ony4yenue, cobupanue u pacrio3HaBaHUE aMMHAKa.

Paznoxenune 6uxpomara aMMOHHS.

B3aumoaeicTBue KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEABIO.

['openue 4yepHoOro nmopoxa

PaznoxxeHue HuTpaTa Kajaus U TOpeHUE JIPEBECHOIO YroJibKa B HEM

OO0pa31p! TpUPOIHBIX coequHeHM pocdopa.

I'openue gocdopa Ha BO31yXe U B KUCIOPOJIE.

[Tonmyyenue 6emoro ¢ochopa u UCIIBITAHHE €TO CBOMCTB

Komnekuusa «O0pa3ibl IPUPOAHBIX COEAUHEHUHN YTIIepoIa

[Toptpet H. 1. 3enunckoro. I[lornomenne akTHBUPOBAHHBIM YTIIEM pacTBOPEHHBIX BEIIECTB HIIH
ra3os.

YcTpolicTBO MpoTHBOTasa.

Mopenu MOJEKyJI METaHa, 3TaHa, ITWICHA U alleTUJICHA.

BsaumopeiicTBue 3TueHa ¢ GpoMHON BOIOM U pacCTBOPOM I€pMaHIaHaTa Kajusl.
OO0mre XMMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOM KHUCITOTHI.
KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTHI.

Komnekuust «O6pa3ubl NpupoOIHBIX COSAMHEHUN KPEMHUS.

Konnekuus crekna, KepaMHMKH, IEMEHTA U U3JEIUN U3 HUX.

Komnexkuust npoayKuu CUIIMKAaTHOM MPOMBIIIEHHOCTH.

Buneodparments! u cnaiiasl «I[Ipon3BoACTBO CTEKIIA U IEMEHTAY.

Komnexuust «IIpuponHbie coenMHEHNS HEMETAIIIIOBY.

BuneodparmenTs! u cnaiabl «PpaKkIMOHHAS IEPETOHKA JKUIKOTO BO3LyXa»




e Buneodbparmentsl u cnaiiasl «llonydenue Bogopoia, KUCIOPOJA U FaJIOT€HOB AIEKTPOIUTHUECKUM
CIIOCOO0MY.

Mognenu anmnapaToB JJisl IPOU3BOACTBA CEPHOM KUCIIOTHI.

Mozenp KUnsmero cios.

Mopnenp KOJIOHHBI CUHTE3a AMMHAKA.

Buneopparments! u cnaiiasl «[Ipon3BoACTBO CEPHOM KUCIOTHD.

Buneogparments! u cnaiiasl «I[Ipou3BoaCcTBO aMMHaKay.

Komnexkumst «CpIpb€ AJis MOJIy4eHUsI CEPHON KUCIIOTBI».

JIaGopaTOpHBIC OTBITHI

31. Pacnio3naBaHue rajoreHu1-HOHOB.

32. KauecTBeHHEIE peakIuy Ha CyIb(aT-HOHBI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. Xumudeckre CBOMCTBA a30THOM KUCIIOTBI, KK JJIEKTPOJINTA.
35. KauecTBeHHbIe peakimu Ha pocdhaT-HOoH.

36. Tlonyuenue 1 CBOMCTBA YTONBHOM KUCIIOTHL.

37. KayecTBeHHas peakius Ha KapOOHAT-UOH.

38. IIpomyckanue YriIeKHCIOro ra3a 4epe3 pacTBOp CHIIMKATa HATPUSL.
[pakTrdeckune padoThI

2. UzyueHne CBOMCTB CONSHON KHMCIIOTEL

3. U3yuenue CBOWCTB CEPHOM KHMCIIOTHL.

4. TlonyueHre aMMHaKa ¥ U3y4E€HUE €T0 CBOKCTB.

5. Tony4eHne yrieKucIIoro raza U H3y4eHUe €ro CBOMCTB.

MeTaiibl M UX COeUHEHUS
[Tonoxxenue ™etaiwioB B llepuonnueckoin cucreme xumuueckux 3nemeHtoB [[. WM. MeHnneneesa,

CTPOEHHE HMX aTOMOB M KPUCTAILIOB. MeTayimyeckas CBSI3b M METAJNIMYECKas KpHUCTa/UIMYecKas peliéTka.
Ou3MYeCKue CBOWCTBA METAJUIOB: JIEKTPO- U TETUIONPOBOJIHOCTD, OTPaXaromiasi ClioCOOHOCTb, MIACTHYHOCTb.
CruaBbl 4YEPHBIE U LIBETHHIE.
Mertamibsl Kak BOCCTAHOBUTENH. OJEKTPOXUMHUECKUN psJl HamnpsbkeHuid. B3aumonelcTBhe METauioB C
HEeMeTalaMH1, OKCUJIaMH, KUCJIOTaMH, COJIIMHU. AJTIOMUHOTEPMHUSL.
CrpoeHue aTOMOB W TPOCTHIX BEHIECTB IIECIOYHBIX METAJJIOB. 3aBUCHUMOCTh (DU3MYECKUX U XUMHUYECKUX
CBOMCTB IIEJIOYHBIX METAJIJIOB OT 3aps/ioB siaep uX aToMoB. OKCHUJIBI U THAPOKCHUJIBI IIEIOYHBIX METAJIIOB, UX
MOJIy4eHHUE, CBOMCTBA, MpUMEeHEeHHEe. BakHEHIIINE CONMM MISTOYHBIX METAJIOB, MX 3HAYCHHUE B )KMBOU M HEXKUBOU
MPUPOJE U B )KU3HU YEJIOBEKA.
CtpoeHue aTOMOB H TMPOCTHIX BEIICCTB IIEIOYHO3EMEIBHBIX METAUIOB. 3aBUCUMOCTh (U3HUYECKUX U
XUMUYECKHX CBOWCTB ILEJIOYHO3EMENbHBIX METAUIOB OT 3apsiioB siAep MX aroMoB. OKCHABI U TUIPOKCHUIBI
HIEJIOYHO3EMEINIBHBIX METAJUIOB, WX IIOJYyYEHHE, CBOMCTBA M NpPUMEHEHHE. BakHeilline coiu MEI0YHO -
3eMeIIbHBIX METAIIJIOB, X 3HAUYCHHE B IPUPOJIE U KU3HU YenoBeka. KapOoHaThl U ruipoKkapOOHAThI KaIbITHsl.
KéctkocTh BOmBI: BpeMeHHas M mocTosiHHas. CrocoObl ycTpaHEeHHs BpeMEHHOUW kE€cTkocTH. CrocoObl
YCTpaHEHUs] MOCTOSIHHOM KEcTKOCTH. Monuthl. CoelMHEHUs aJlOMHHHS B NpUpoje. XUMUYECKHUE CBOMCTBA
amoMunausi. OCOOEHHOCTH OKCHIA M THAPOKCH]IA AIFOMUHUS KaKk aM(pOTEpHBIX COeNMHEHUI. Bakueimume conu
ATIOMUHUS (XJIOPHI, CYIbdaT).
Oco0eHHOCTH CTPOCHHUS aToMa kejie3a. JKene3o B mpupoje. Baxuelmmue pyas! xkene3a. OKCHIbI U THAPOKCHIBI
xene3a (I) u xxenesa (111). Conu xenesa (1) u sxxenesa (111). O6Hapy)eHUE HOHOB KATHOHOB XeJie3a B paCTBOPE.
3HayeHHne COeIUHEHN Keesa.
Koppo3ust xumudeckas U 371€KTpOXUMHUYECKAsl. 3aluTa METAIUIOB OT KOPPO3UU. MeTallibl B IPUPOJIE: B
CBOOOJIHOM BHJIE U B BHJIe coeanHeHui. [lonsaTre o metamutypruu. YépHas 1 IBETHAsI METAJLTypIHsl.
[Mupomerammyprus, TuAPOMETALTYprus, d1eKTpoMeTaiutyprus. JlomeHnsli nmponecc. [lepepaborka uyryna B
CTallb. DJIEKTPOJIU3 PACILJIABOB.
JemoHcTparmu

* BsaumoneicTBre HATPUS, TUTUA U KaJbLHS C BOJOM.

* T'opeHue HaTpus, MarHus U kKeje3a B KUCIOPOJIE.

* Bcnblka TEPMUTHONW CMECH.

* BsaumoaeicTBHEe CMeCH MOPOUIKOB CEPBI U KeJe3a, IIMHKA U CEPHI.




* BzaumojeiicTBrE aJIIOMUHHS C KHCJIOTaMH, IISJIOYaMU U BOJIOM.

* BsaumoaeiicTBHe Xee3a U MEIU C XJIOPOM.

* BsaumojeiicTBuEe MeIH C KOHIICHTPUPOBAHHOM CEPHON KUCIOTOM U a30THOM KUCIOTOH (pa30aBiIeHHON U
KOHIICHTPUPOBAHHOM).

* Okxpacka mIaMeH! COEJMHEHUSIMH IEI0YHBIX METAJIIOB.

* Okxkpacka MmIaMeHH COeMHEHUSIMH IETOYHO3EMENIbHBIX METAJLJIOB .

e Tamenne U3BECTH BOOOM.

* [lomyuyenue xECTKOM BOJBI B3aUMOICUCTBUEM YITIEKUCIIOrO ra3a C U3BECTKOBOW BOJIOM.

* VYcrpaHeHHE BpEMEHHOU KECTKOCTH KUTITIYCHUEM U JOOaBKOM COJIBI.

* VYcTpaHeHHE MOCTOSHHOM )KECTKOCTH T00aBKOU COJIBI.

* VoHUTHI ¥ MPUHIUT UX ACHCTBUS (BUIEOPpArMEHT).

*  Koekuusa npupoHbIX COCIMHEHNN ATTFOMUHHS.

*  BuneodparmenTs! u cinaiapl «OKCH aTFOMUHHS ¥ €T0 MOIH(PUKAIIAI.

* [lonydenue am(poTepHOTO TUAPOKCHUIA ATTFOMUHUS U UCCIIEIOBAHHUE €r0 CBOMCTB.

e  Komreknusa « XuMHUYECKHE NCTOYHHUKHA TOKA.

* Pe3ynbTaThl JUIMTEIBHOIO SKCIEPUMEHTA M0 N3YYEHUIO KOPPO3UU CTAIbHBIX U3JEIUN B 3aBUCUMOCTH OT
YCJIOBUH MTPOLECCOB.

* Boccranosnenue mean u3 okcuaa meau (1) Bomopomom.

* Buzaeodparments! u crnaiiabl «IIpou3BoACTBO UyryHa U CTaIm».

* BuzaeodparmeHTsl U crnaiiapl «3aenust U3 4yryHa u CTaim.

*  BugaeodparmeHTs! u ciaitapl «II[poru3BOACTBO aTFOMUHUS.
JIaGopaTopHbIE OIBITEI
39.BsaumoseiicTBue xenesa ¢ pactBopoM cyibdara meau(ll).
40.Tlony4enne N3BECTKOBOM BOIBI M OMBITHI C HEA.
41.Tlonyuenue rugpokcunos xenesa(ll) u (11).
42.KauecTBeHHBIE PEaKIMU HA KATHOHKI JKeJle3a
[IpakTHyeckue padOThI
6. TlomydeHue 5KeCTKON BOIBI M CIIOCOOBI €€ yCTpaHEHHS!.
7. PeleHue dKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «MeTalliby.

XUMHA ¥ OKPY:KaI0IIAaa cpeaa.

Ctpoenue 3eMId: Ip0o, MaHTHS, 3¢MHasl KOpa, MX XUMUYCCKHI cocTaB. JInTocdepa u e€ XuMUIeCKui
coctaB. Munepaibl. Pynel. Ocanounsie moposl. [Tone3Hbie nckonaeMbie. XMMUYECKUNA COCTaB THAPOCHEPHI.
XHUMHUECKUH COCTaB aTMOC(EPBHI.

HcTOYHMKH XMMUYECKOTO 3arps3HEHUST OKpYXaromel cpebl. [ To0aIbHbIE YKOJIOTHYECKHEe TPOOIEeMbI
YeJIOBEYECTBA: TAPHUKOBBIN YPPEKT, KUCIOTHBIC JOXKIH, 030HOBEIE IBIPEI. MeXIyHapO HOE COTPYAHHYECTBO B
00J1acTH OXpaHbl OKPYKAIOIIEH CPelIbl OT XUMHUYECKOTO 3arpsA3HeHHS. «3eIEHasT XUMHUS.
JemoHcTparmu

*  BuaeodparmenTs! u cnaitapl «CTpoeHne 3eMiIu U €€ XUMUUYECKHI COCTaBy.

*  KosuteKius MUHEpaioB U TOPHBIX MOPO/I.

*  Komnekuust «Pyasl METAIOBY.

*  BuaeodparMeHnTsl u ciaiinbl «I 100abHBIC YKOJIOTHYECKHUE MPOOJIEMBI YeITOBEYECTBAY.
JIabopaTOPHBIC OIIBITHI
43. Uzydenue rpanura.

O0o0meHne 3HAHUI M0 XUMHH 32 KyPC OCHOBHOI IIKOJIBI.
IMoaroroBka kK OCHOBHOMY roCyIapCTBEHHOMY IK3aMeHYy
Crpoenue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XUMHUYECKOT0 deMeHTa B [leproanueckoii cucreme.

CtpocHue BElIECTBA: XUMUYECKas CBSA3b M KPUCTAINIMYCCKHUE PEIIETKHA. 3aBUCUMOCTDL CBOMCTB 00pa30BaHHBIX
3JIEMEHTaMH MPOCTHIX BEMICCTB (METAILIOB, HEMETAJIOB, 0JIATOPOAHBIX Ta30B) OT MOJIOKEHUS DIIEMEHTOB B
[Tepuoanueckoit cucreme. Tumonorus HEOPraHMUECKUX BEIIECTB, ACICHNE UX Ha KJIACCHI M TPYIIIIBI.
[IpencraButenu. Ilpu3Haky u yciIoBUS OIPOTEKAHHUS XUMHUYSCKUX Peakuid. TUIONIOrus XMMHYECKUX PEAKIIHI
M0 Pa3IMYHBIM OCHOBaHMSIM. Peakiuu noHHOTo 00MeHa. OKUCIUTEbHO-BOCCTAHOBUTEIBHBIC PEAKITHH.



XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTePHbIC XUMHUECKHE CBOMCTBA COIC00PA3YIONINX OKCUIOB,

TUAPOKCUIOB (OCHOBaHHﬁ, KHUCJIOT 1 aM(I)OTepHBIX FI/I,Z[pOKCI/I,[[OB), COJIeH.

3. Y4yeOHO-TeMaTHUYECKHIl IJIAH

No HanmenoBanwue paznenos (Tem) KomnuecTBo B Tom unciie Ha mpoBeeHne
4acoB I10 [IpakTHueckux KoHTponbHBIX
porpaMme pabor pabot
8 knacc
1 | HavanbHbIe TIOHSTHSA M 3aKOHBI XUMHH 21 2 1
2 | BaxHeimue npeacTaBuTeNn 20 3 1
HEeOpraHU4YecKux BemecTB. KoandyecTBeHHbIC
OTHOIIIEHHUS B XUMHUH.
3 | OcHOBHBIE KIaCChl HECOPTAHUUYECKUX 11 1 1
COCIUHEHUN.
4 | Ilepuoguueckuii 3akoH u [lepuoguueckas 8 0 0
CHUCTEMa XUMHUYECKUX 3J1eMeHTOoB J[. M.
MenzeneeBa U CTPOCHHE aTOMA.
5 | Xumnueckas cBI3b. OKHUCIUTENIBHO - 10 0 1
BOCCTAHOBUTEJILHBIC PEAKITHH.
Hroro 70 6 4
9 knacc
1 | IloBrOopeHue u 0000IICHIE CBEICHUH TI0 5
Kypey 8 kimacca. XUMHYECKUE PEAKITHH.
2 | XMMUYECKHE PEeaKlIMu B pacTBOPaX. 10 1 1
3 | HeMeTamisl ¥ UX cOeTUHEHH. 26 4 1
4 | MeTallibl ¥ KX COCAUHCHUS. 17 2 1
5 | Xumus 1 oKpy’xaromias cpena. 2 0 0
6 | O6o01IeHHe 3HAHNI TI0O XUMHH 32 KypC 8 0 1
oCHOBHOM mKkoasl. [Toaroroska
OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY
(0I'9).
Hroro 68 7 4
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