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[Tnanupyemblie pe3ysbTaThl OCBOCHHS y4eOHOTO IIpeMETa

Io 3aBepIieHNIO Kypca XMMUHU Ha 3TaHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs BBHITTYCKHUKH
OCHOBHOI IIIKOJIBI IOJKHBI OBJIA/IETh CJIEIYIOIUMU pe3yIbTaTaMHU:

|. Jluunocmuvie pezynomamor:
1) ocosnanue cBoeii STHUYECKON TPHHAJIEKHOCTH, 3HAHUE HCTOPUH XMMHUH M BKIIa/1a
POCCUICKON XUMUYECKON HAYKH B MUPOBYIO XHUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOMICHHS K O3HAHUIO XUMHH; TOTOBHOCTH M
CHOCOOHOCTH 00YYAIOLIUXCS K CAMOPA3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE U3yYEHHBIX
(akTOB, 3aKOHOB M TEOPUI XMMHMHU; OCO3HAHHOT'O BBIOOPA U MOCTPOCHNUE UHIUBUYaTIbHON
00pa30BaTeJIbHON TPAEKTOPUH;
3)  @opmuposanue 1enoCTHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThHIO
KOTOPOM SIBIIIETCS XMMHMUECKAsl KapTUHA MUPa;
4) osnadenue coBpeMEHHBIM S3bIKOM, COOTBETCTBYIOLIUM YPOBHIO PA3BUTHS HAYKU U
0OLIECTBEHHON NIPAKTUKH, B TOM YUCIIE U XUMUUYECKUM;
5) oceoenue connanbHbIX HOPM, TIPABUJI TIOBEIEHUS, POJIEH U (OPM COLMATIBHOI KU3HH B
coLuyMe, IPUPOJIE U YACTHOM KHU3HU HAa OCHOBE SKOJOIMUECKOH KyJIbTYpbl U O€3011aCHOTO
oOpaliieHus ¢ BellecTBAMH U MaTepualaMy;
6) @opmuposanue KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILEHUM CO CBEPCTHUKAMH U
B3pOCIBIMU B IIporiecce 00pa30BaTesIbHON, OOIECTBEHHO M0JIE3HOM, yueOHO-
HCCJIEI0BATEIbCKOM, TBOPUECKON U IPYTUX BUJOB IEATEIbHOCTH, CBSI3aHHBIX C XUMHEH.

1. Memanpeomemnuie pesyromamo:
1) onpeoenenue ueneii cobcTBEHHOro 00yUeHUs, HOCTAHOBKA M (GOPMYIMpPOBAHUE 1Sl ceds
HOBBIX 3a]1a4;
2) naanuposanue MyTel NOCTUKEHHS KEIAEMOTO Pe3y/IbTaTa 00ydeH!s XUMHH KaK
TEOPETUUECKOTO, TAK U IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue cBoux neHCTBHI C MIAHUPYEMBIMH PE3Y/IbTATAMH, OCYUECHEIeHIe KOHTPOIs
CBOEH JIEATEIBHOCTH B MPOLIECCE JOCTIKEHHSI pe3yibTarta, onpedeieHue Crioco00B NeHCTBHIA
IIPH BBITIOJTTHEHUH TA0OPATOPHBIX U MPAKTUIECKUX PaOOT B COOTBETCTBUU C TPAaBUIAMU TEXHUKU
0e30MacHOCTH;
4) onpedenenue UICTOUHNKOB XMMUYECKOH MH(POPMALIUH, TIOTYdEHUE U aHAIIHU3 €, CO3TaHue
UH(POPMAIMOHHOTO MPOIYKTA M €ro MPe3eHTAIINS;
5) ucnonvsosarie OCHOBHBIX HHTEIUIEKTYAIBHBIX OTIEPAIIMI: aHAIIM3a ¥ CHHTE3a, CPABHEHUS U
cucTemMaTH3alu, 0000IIeHNsI U KOHKPETU3ALIUH, 8bls16/1eH1e TPUIYNHHO-CIIEICTBEHHBIX CBSI3eH U
nocmpoerue J0TUYECKOr0 PACCYKICHUS U YMO3aKI0UeHHsI (MHAYKTUBHOTO, 1€IyKTUBHOTO U IO
AQHAJIOTUH ) HA MaTepuaie eCTECTBEHHO-HAYYHOTO COCPKAHNUS;
6) ymenue co3naroT, NPUMEHATH M IPEOOPA3OBLIBATH 3HAKU M CUMBOJIBI, MOJIEJIM M CXEMBI [T
pelieHrs y4eOHbIX U TO3HABATENIbHBIX 3a/1a4;
7) ¢opmupoeanue u pazéumue 3K0NOTHYECKOr0O MBILLICHUS, yMEHHE IPUMEHSATh €I0 B
MO03HABATEIbHOM, KOMMYHHKATHBHOM, COLMAIBHOM MPAKTUKE U PO(PECCHOHATIBHON
OpHUEHTAIINH,

8) zemnepuposanue vineii n onpeneneHue cpeacTB, HEOOXOUMBIX IS MX pean3allHH.



L. Ilpeomemnvie pesynomamo.:

BbimyckHUK Hay4uTCS:

XapaKTepru30BaTh OCHOBHBIC METO/IbI TO3HAHUSA: HAOIIOCHUE, U3MEPEHHE, IKCIIEPUMEHT;

OIMCHIBATh CBOMCTBA TBEP/BIX, KUIKHX, [A3000pa3HbIX BEILECTB, BB UX

CYLIECTBEHHbIE PU3HAKY;

PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHITUH «aTOM», «MOJIEKYJIay,
«XMMHYECKHUH 2IEMEHT»,  «IPOCTOE BELIECTBO», «CI0XKHOE BELIECTBOY,

«BAJIEHTHOCTBY», «XUMUYECKasl PEAKUs», UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

PacKphIBaTh CMBICI 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTABa,

ATOMHO-MOJIEKYJISIPHOU TEOPHH;

pasnuyaTh XMMHYECKHUE U GU3NYECKUE SIBICHNUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OIpeNIeNATh COCTAaB BELIECTB M0 UX (hopMysam;

OIpeNeNATh BAJIGHTHOCTh ATOMA JIEMEHTA B COEMHEHUSX;

OIIpeNENATh TUIl XUMUYECKHUX PEaKIHii;

Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX peaKiuii;

BBISBIIATH IPU3HAKH, CBUAETEIbCTBYIOIIME O IPOTEKAHUU XUMHUECKOM peakuu Ipu

BBIMOJIHEHUH XUMHUYECKOIO OTIbITa;

COCTaBIIATh (OPMYIIbI OMHAPHBIX COEINHEHUH;

COCTaBJIATh YPABHEHUS] XUMUUECKUX PEAKLINH;

co0mo1aTh MpaBuiia 0€30MacHoi paboThl MPU MPOBEIEHUH OIBITOB;

H0JI30BATHCS JIAOOPATOPHBIM 000PYAOBAaHUEM U TIOCYIOM;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB;

BBIYHUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOT0 3JIEMEHTa 10 (hOpMyJie COSTUHEHNUS;

BBIUUCIISITH KOTMYECTBO, 00BEM MJTH MacCy BEIIECTBA M0 KOJIMUYECTBY, 00BEMY, Macce

pEeareHToB WU MPOJYKTOB pEaKIH;

XapakTepu3oBaTh (PU3NYECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U

BOJIOPOJIA;

HOJy4aTh, COOUPATh KUCIOPOJ U BOJOPO/;

pacro3HaBaTh ONBITHBIM TyTEM ra3000pa3Hble BEIIECTBA: KMCIOPO/, BOAOPO;

packpeIBaTh CMBICI 3aKOHA ABOTaapo;

PacKpbIBaTh CMBICI MOHATUH «TEIIOBOM 3((EKT peakun», «MOJISIPHBIA 00bEM»;

XapakTepru3oBaTh (PU3MUECKUE U XUMUYECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PacTBOPY;

BBIUUCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJISITH PACTBOPHI C ONIPEACIEHHON MAaCCOBOM J0JIEN pACTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COEAMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB

HEOPraHWYECKUX BEIECTB: OKCUIOB, KUCIIOT, OCHOBAHUM, COJIEH;

OnpeaAcC/ATh NPUHAAJICIKHOCTD BEUICCTB K OMPCACICHHOMY KIIaCCy COGI[I/IHCHI/If/'I;



COCTaBIATH (POPMYIIbI HEOPTAHMUECKUX COSIUHEHHIM N3YYeHHBIX KIIACCOB;

MPOBOJUThH OMbITHI, MOATBEPKAAIONINE XUMHUUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB

HEOPraHWYECKUX BEILIECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIOT U LIEI0UYEH 10 U3MEHEHHUIO OKPACKU

WHJIUKATOPA;

XapaKTepU30BaTh B3aUMOCBSA3b MEXAY KJIACCAMHU HEOPTAHUYECKUX COCAUHEHUN;

packpbiBaTh cMmbich [leprnoanyeckoro 3akoHa J[. . Menpaeneena;

OOBIACHATh (PU3MUECKHUI CMBICIT AaTOMHOTO (ITOPSAKOBOTO) HOMEPAa XUMHUYECKOTO

3JIEMEHTa, HOMEPOB T'PYIIIHI U Tleproja B nepuoandecko cucreme /1. . Menaeneena;

0OBSCHITH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUSI aTOMOB, CBOMCTB JIEMEHTOB B

npeesiax MajablX IEPHOI0B U TJIABHBIX MTOTPYIII;

XapaKTepU30BaTh XUMHUYECKUE JIEMEHTHI (OT BOJOPOa A0 KAJIbIIHS) HA OCHOBE UX

MoJIOKEHUs B iepuoanueckoit cucreme /. 1. MenneneeBa u 0COOCHHOCTEN CTPOCHHUS UX

aTOMOB;

COCTaBJISTh CXEMbI CTPOCHHSI aTOMOB TEPBBIX 20 37IEMEHTOB NEPUOINYECKON cucTeMbl /1.

. Menneneena;

PAacCKpbIBaTh CMBICH MOHATHI: «XUMUYECKast CBS3bY», «IJIEKTPOOTPULIATEIIBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTH (DH3UYECKUX CBOMCTB BEUIECTB OT THITA KPUCTALTUICCKOM

peLETKY;

ONPENIENATh BUJ XMMUUECKOH CBSI3M B HEOPTaHUUECKUX COCTUHEHUSX;

MU300paxaTh CXEMBI CTPOSHUS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BUIAMH

XHUMHYECKHX CBSI3EH;

PaCKpbIBaTh CMBICH MOHATHI «MOH», «KATUOH», «AHHOHY, «3JEKTPOJIUTHIY,
CHERJICKTPOIUTHDY, «IJICKTPOJIUTHYECKAS TUCCOLMAIUAY, KOKUCITUTENbY, «CTEIEHb

OKHCJICHMS, KBOCCTAHOBHUTEIIBY, «OKHCIICHHUE», «BOCCTAHOBIICHHULY,

ONPEAEIATh CTENIEHb OKUCICHUSI aTOMa JIEMEHTA B COSJIMHEHUY;

PacKpbIBaTh CMbBICI TEOPUH AJIEKTPOIUTHUYECKOMN AUCCOIUALINH;

COCTaBJIATh YPaBHEHHUS SJIEKTPOJIMTHUECKON TUCCOLUMALIUUA KUCIIOT, IIEJI0UeH, CoeH;

O0OBSCHITH CYITHOCTH MPOIECCa IICKTPOIUTUUECKON JUCCOIUAIIUN U PEAKITUH HOHHOTO

obMeHa;

COCTaBJIATh TIOJHBIC M COKpAIEHHBIC HOHHBIC YPaBHEHUS peaKIuii OOMeHa,

OTIpEeIeINIATH BO3MOKHOCTD MMPOTEKAHUS PEaKlMii HOHHOTO OOMEHa;

MPUBOJIUTH PEAKIIMH, OATBEPKIAIOIINE KAUYECTBEHHBII COCTAB pa3IMUHbIX BEIIECTB;

ONPENIENATh OKUCITUTENh U BOCCTAHOBUTEIID;

COCTaBJISATh YPaBHEHUSI OKUCIUTENIBHO -BOCCTAHOBUTEIBHBIX PEAKIIUN;

HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOUN PEaKInu;

KJIACCU(PUIIUPOBATh XUMUYECKHUE PEAKITUH 110 PA3TUYHBIM MTPU3HAKAM;

XapaKTEepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMHU

HEMETAILIOB;

MIPOBOJIMTH OIIBITHI TIO MTOJYYEHUIO, COOUPAHHIO ¥ U3YICHHIO XUMUIECKUX CBOHCTB

ra3000pa3HbIX BEIIECTB: YIIIEKHCIOr0 ra3a, aMMHUaKka;

pacrmo3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEUIECTBA: YTIEKUCIBINA T'a3 1 aMMHUAK;

XapaKTCPHU30BaTh B3AUMOCBA3b MCKAY COCTaBOM, CTPOCHUCM U CBOMCTBaMM MCETAJIJIOB,



e Ha3bIBaTh OPraHMUYECKHE BEUIECTBA MO X GopMylie: METaH, 3TaH, STUICH, METaHOM,
9TaHOJ, TIUIIEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHAs KUCJIOTa, CTeapUHOBas KHUCIIOTa,
OJIEMHOBAs KUCJIOTA, TIII0K03a;

® OLEHUBATh BIUAHUE XUMHUYECKOTO 3arpsA3HEHHsI OKpPYXKAIOIIel cpeibl Ha OpraHu3M
YEJI0BEKa;

® TpaMOTHO 0OpamaThCs C BEIECTBAMHU B IIOBCETHEBHOW KU3HH;

®  OmIpeIesITh BO3MOXHOCTh IPOTCKAHUS PEAKIIMH HEKOTOPBIX TPeICTaBUTEIICH
OpraHUYECKUX BEIIECTB C KUCIOPOJOM, BOJIOPOJOM, METAJIIIAMH, OCHOBAHUSIMH,
raJoreHaMHu.

BBITyCKHUK MOJTyYUT BO3MOYKHOCTh HAYIHTHCS:

* 8bIOBU2AMY U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX CEOUCTBAX
6eujecme Ha OCHO8e UX COCMAB8A U CMPOEeHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe
peaxkyuu, o xapakmepe u npoOyKmax pasiuiHblX XUMUYECKUX pearKyutl;

* Xapaxmepusosamb 6euecmea no cocmagy, CmpoeHuio u c80OUCM8eaM,
YCMaHasIueaom npuyUHHO-Ce0CMBEeHHbIe CE:A3U MeHCOY OAHHbIMU XAPAKMEPUCMUKAMU
eeujecmea;

* cocmasnams MOIEKYIAPHbIe U NOJHbIE UOHHbBLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM
YpaeHeHuam,

* NPOCHO3UPOBAMb CHOCOOHOCHb BeljecmEd NPOAGIAMb OKUCIUMENbHbLE UTU
B0CCMAHOBUMENbHBIE CEOUCNBA C YY4emOM CIMeNneHell OKUCIEHUsL JTIeMEHMO8, 6X00AUUX 8 e20
cocmas;

* cocmasnams ypagHeHus peakyull, COOmeemcmeyouux nocie008amenbHoCmu
npespaweHuli HeopP2aHUYEeCKUX 6eujecme pasiuyHbIX K1accos,;

*  8bIOBULAMD U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl O Pe3VIbMAmax
6030€elicmBUs PA3TUYHBIX PAKMOPO8 HA USMEHEeHUe CKOPOCTU XUMUYECKOU PeaKyuu,

*  UCNONBL306aMb NPUOOPEMEHHbIE 3HAHUA O IKOJIOSUHECKU 2PDAMOMHO20 NOBEOEHUs 8
OKpYydtrcarouel cpeoe;

*  UCnONBL308aMb NPUOOPEMENHBIE KNI0Uesble KOMNEMeHYUlU NPU bINOIHEHUU NPOEKMO8
U YuebHO-UCCIe008aMeNbCKUX 3a0ay NO U3YUEeHUI0 C8OUCME, CNOCOO08 NONYUeHUs U
PACnO3HABAHUS BeUjeCmE;

*  00BbEKMUBHO OYEHUBATNL UHDOPMAYUIO O BEUIeCMBAX U XUMULECKUX NPOYECCax,

*  Kpumuyecku OmHOCUMbCS K NCeBOOHAYUHOU UHopmayuu, Hedobpocosecmuoll
pexname 6 cpedcmeax mMacco8ou uHghopmayuu,

* 0CO3HABAMb 3HAUEHUE MEOPEMUYeCKUX SHAHUL N0 XUMUU O NPAKMUYECKOl
0esamenbHOCMU YeN08eKd,

* co30arom mooenu u cxemol 01 peuleHus y4eOHbIX U NO3HABAMENbHBIX 3A0al,
HOHUMAMb He0OX00UMOCIb COONI00eHUs NPEONUCAHUL, NPedlazaemMblX 8 UHCMPYKYUSIX NO
UCNONb30BAHUIO IEKAPCME, CPeOCE ObIMOBOU XUMUU U Op



CopepxaHue porpaMmbl
Xumus 9 kiace
(68 yacos, 2 yaca B HE/IEIIO)
[ToBTOpeHME 1 000OIIEHNE CBEICHHH 110 KypCy 8 Kiacca
bunapurie coenuaeHns. OKcHubI coreo0pa3yrone U HeCcoJIe00pa3yoIIre.
I'uapoxcuapl: ocHOBaHMS, aMpOTEpHbIE, KUCIOTHL. CpeHne, KHCIIbIe, OCHOBHBIE COJH.

O06o001eHre cBeIeHnH 0 XuMUUecKuX peakuusax. Kinaccudukanus Xumuaeckux
peaxuuil Mo pa3IMyHbIM OCHOBAHUSAM: COCTABY M YUCITY PEarupyronux U 00pa3yromuxcs
BEIIECTB, TEIIOBOMY 3 (DeKTy, HanpaBIeHUIO, U3MEHEHHUIO CTETIEHENH OKUCIICHHUS DJIEMEHTOB,
00pa3yollrX pearupyolre BeulecTna, (ha3e, UCIoIb30BAHUIO KaTalu3aTopa.

IlonsiTHE O CKOPOCTH XUMHMUYECKOU peakiuu. DakTopsl, BIUAIOLIIUE HA CKOPOCTh
XMMHUYECKHX PEaKIHii: IPUPOIa pearupyomux BEIECTB, UX KOHLIEHTpALHs, TEMIIepaTypa,
IIoUiaib COPUKOCHOBEHMS, HaIu4ue Karanusatopa. Karanus.

JeMmoHcTparuu
* (O3HaKOMJIEHHE C KOJIJIEKLIUSMHU METAJIJIOB U HEMETAJLIOB.
* (O3HaKOMIJIEHHUE C KOJUIEKLIMAMU OKCHJIOB, KUCIIOT U COJIEH.
* 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOM peakuu OT MPUPO/Ibl pearupyromnux BEeIEeCcTB.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakuy OT KOHLIEHTPALMKU pearupyomux
BELIECTB.
* 3aBUCUMOCTH CKOPOCTH XUMHYECKOW PEAKIUU OT TIJIOIIAIN
CONPUKOCHOBEHMSI pEarupyIOIINX BEIIECTB («KUIIALIUHN CIO0N).
* 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOM pEaKMy OT TEMIEPATYphl PEAarupyroluX BEIIECTB.
JlabopaTopHbIe ONBITHI
B3anmoneiicTBrue aMMHuaka v XJ0pOBOIOPOIA.
Peaknusa HeWTpanu3anuu.
Hab6nronenue ternoBoro 3ddexra peakiuu HeUTpaIu3aiuH.
BsaumoneiictBue cepHoil kuciotsl ¢ okcuom meau (II).

Paznoxenue MEepoKCHua BOAOpOoaa C MOMOIIBIO KaTala3bl KapTO(I)CJ'IH

ook wdE

3aBUCUMOCTb CKOPOCTH XUMHUUECKON PEAKIIMH OT MPUPOABI PEArupyIOLINX BELUIECTB HA
IpUMepe B3aUMOJEUCTBUS PacTBOPOB THOCYNIb(aTa HaTpUs U XJIopuja 6apusi, THOCYIb(aTa
HATpUs U COJSTHOM KUCIIOTBHI.

7. 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEAKIMU OT IIPUPOILI METAILIOB IPU UX
B3aMMOJICHCTBHU C COJIIHOM KUCJIOTOM.

8. 3aBMCHMOCTbL CKOPOCTH XMMHYECKOM PEAKIMH OT MIPUPOILI KUCIIOT IPU B3aUMOIEHCTBUH
UX C XKEJIE30M.

9. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.
10.  3aBHCMMOCTB CKOPOCTH XMMUYECKON PEAKIUK OT KOHLIEHTPALHH.

11. 3aBucuMOCTH CKOPOCTH XMMHMYECKOM peakiMd OT IUIONaAM CONPHMKOCHOBEHHS
pearupyrouux BeIecTB.

12.  3aBuCUMOCTbH CKOPOCTH XMMHMYECKON PEAKIMHU OT KaTaau3aTopa.



XUMUYECKHUE peaKlMU B pacTBOpaXx JIEKTPOJIUTOB

[lonsiTue 00 HIEKTPOTUTUYECKONW TUCCOLMAIUU. OJIEKTPOIUTHI M HEIIEKTPOIHUTHI.
MexaHu3Mm aucconuanuu  3JEKTPOJMTOB €  PA3JIMYHBIM  XapakrepoMm cBs3u. (CreneHb
AJIEKTPOJIUTHYECKON Auccorranuu. CUIbHBIC U CTIA0BIC SJICKTPOJIUTHI.

OCHOBHBIC TIOJIOKCHUS TEOPHH SJICKTPOIMTUYCCKON amccormanuu. Kiaccudukanus
HMOHOB U WX CBOWCTBA. KHCIIOTBI, OCHOBAaHUS U COJIM KaK ANEKTPONUTHL. X Kiaccudukanus u
JUCCOLUALIUS.

OO0mue XUMHUYECKHE CBOMCTBA KHUCJIOT: HW3MEHEHHME OKpacKH HWHIMKATOPOB,
B3aUMOJICHCTBHE C MeETa/JIlaMH, OKCHJAAMH H THIAPOKCHJAAMH METAIJIOB H  COJISIMHU.
MosnexynspHble U HOHHBIE (TIOJTHBIE U COKPAIIEHHBIE) YPaBHEHUS PEaKITUil.

XHMMHWYECKUN CMBICI COKpALIEHHBIX YPaBHCHUH. YCIOBUS IPOTEKAHMS PEaKUUU MEKIY
3JIEKTPOJIUTAMHU JI0 KOHIIA. Pl aKTHUBHOCTH METaIOB.

OO011Me XMMHYECKHE CBOMCTBA IIET0YEH: B3aMMOJENWCTBHE C KHUCIOTAMH, OKCHUIAMH
HeMeTauioB, cojisiMu. OOImMe XWMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aUMO/ICHCTBUE C KUCIOTAMHU, PA3JIOKEHHUE MPU HArPEBaHUHU.

OO0mue XUMHYECKHE CBOWCTBA CPEJHUX COJEH: B3aUMOJACHCTBHE C KHUCJIOTaMH,
nieJ109aMu, COJIIMM U MeTajulaMu. B3anmoaelcTBre KUCHIBIX COJIEH CO IIET0YaMHU.

['unponn3, kak OOMEHHOE B3aMMOJICHCTBHE COJIEH ¢ BOJOW. ['MaApONM3 COMM CHIIBHOTO
OCHOBaHHUS W CJIa00W KHUCIOTHL. ['Maponm3 coiu ciaboro OCHOBAaHUS W CWJIBHON KHCIIOTHI
[IIxama pH.

CBoiicTBa KUCJIOT, OCHOBaHMM, OKCUJOB U COJIEH B CBETE TEOPHUH SJIEKTPOJIUTUYECKOU
JUCCOLMALNN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

JemoHcTparumu.
* lcnpiTaHue BEIIECTB M UX PACTBOPOB HA AJIEKTPOIPOBOJTHOCTb.
* 3aBHCHMOCTb 3JIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUU.
* JIBIW)KEHHE OKPAIIEHHBIX HOHOB B JICKTPUIECKOM TIOJIC.
*  OnpeneneHue xapakTepa cpeasl B pacTBOpax Coeil.
JlabopaTopHbIE OMBITHI.
13. Jlucconmanus cnaObIx SIEKTPOIUTOB Ha IIPUMEPE YKCYCHOM KHMCIIOTEL
14. smenenne okpacku HHAMKATOPOB B KMCIIOTHOM CPEJIE.
15.  Peakius HeliTpanu3anuu pacTBOpa MIENOYH Pa3IMYHBIMU KUCIOTAMH.
16. Tlonyuenme ruppoxcuna meau (11).1 ero B3anMomeicTBIE ¢ Pa3IUYHBIME KHCIOTAMH.
17. Bzaumopeiictere cumbHBIX KHCIOT ¢ okcuaoM meau (11).
18-20. B3aumomelicTBre KHUCIOT C METAJUIAMU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonydeHue CTyaHS KPEMHHEBOM KHCIOTBI.
23. KauecTBeHHast peakLys Ha XJIOPHJL - MK CYIb(aT-uOHBI
24. VI3menenne OKpacky HHIUMKATOPOB B IEIOYHOM CPETIE.
25. B3aumopeiicTBHe menodeii ¢ YTJIEKUCIIBIM Ta30M.
26. KauecTBeHHAs peakys Ha KATHOH aMMOHHSI.

27. Tonyuenue ruapokcuaa meau (1) u ero pasnoxenue.



28. BsanMoseicTBre KapOOHATOB ¢ KUCIIOTAMM.

29. Tonyuenue runpokcuna xemesa(lll).

30. BzaumozeiicTeue xenesa ¢ pactBopoM cyiabdara meau (1)

[IpakTrueckue paboThI

1. CsoiicTBa KUCIIOT, OCHOBAHKHI, OKCUJIOB U COJIEH B CBETE TEOPUH
ANEKTPOIUTUYECKOMN TUCCOLUAIIMU U OKUCIIUTENIFHO ~BOCCTAHOBUTEIBHBIX PEAKIINN

HemeTtanisl 1 ux coeTuHEHUS

CtpoeHue aTOMOB HEMETAIOB M WX TmosioxkeHue B [lepmommueckoir cucreme. Psn
ANIEKTPOOTPHULIATENILHOCTH. KpucTtammmyeckue pemeéTkd HEMETaUIOB — IPOCTBIX BEIIECTB.
Annorponus u e€ npuunHel. U3nyeckue cBoiicTBa HemeTamoB. O0IMe XUMHUYECKHE CBOICTBA
HEMETAIIJIOB: OKUCIIUTEIbHBIE U BOCCTAHOBUTEIIBLHEIE.

["asiorensl, cTpoeHHE HUX aTOMOB M MOJIEKyJd. PU3NUYECKHME M XUMHUYECKHE CBOMICTBA
raJIOTeHOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB T'aJIOTEHOB B 3aBUCUMOCTH OT X MOJIOKECHHS
B [lepuonnueckoii cucreme. Haxox/ieHne rajJoreHoB B MPUPOJE U UX MOJIyUeHHUE. 3HAUYCHHE U
IPUMEHEHHE TaJIOT€HOB.

["amoreHoBOOPOIBI M COOTBETCTBYIOIIME UM KHCIOTHI: TUIaBHKOBas, COJsHas,
OpomoBOJOpOIHAs, MonoBoNOpoaAHasd. ['amorenuasl. KauecTBeHHBbIE peakiuu Ha TajJOTCHU-
noHbl. [I[puMeHeHne coeIMHeHNI raJloTeHOB M X OMOJIOTHYecKasi poilb.

Oobmas xapaktepuctuka 3iemeHToB VIA-rpymmel. Cepa B mpupoje U e€ morydeHue.
AnnorponHsle MoAM(UKALMK cepbl M MX CBOWCTBA. XHMHMYECKHE CBOMCTBAa cepbl M €&
pUMEHEHUE.

CepoBo0pO/I: CTPOEHUE MOJIEKYJIbI, (PU3NMUECKHE U XUMUYECKHE CBOICTBA, MOJIyUeHUE U
3Hauenue. CepoBogopoaHas kuciiota. CyiabGuasl U ux 3HadeHHE. JIIOMUHO(OPHL.

Oxcun cepsl (1V), cepauctast kucnota, cynbputhl. KayecTBeHHas peakiuus Ha cyab(ur-
HOH.

Oxkcun cepol (VI), cepnas kuciora, cynbdarel. Kpucrammoruapartel. KadecTBeHHas
peakius Ha Cyab(daT-uoH.

CepHas kucia0Ta - CUIbHBIN 371eKTpoiuT. CBoicTBa pa30aBIeHHON CEPHOM KUCIOTHI, KaK
TUMMYHON KHCJIOTHI: B3aMMOJICHCTBHE C METaJJIaMH, OCHOBHBIMH M aM(OTEpHBIMU OKCHJIAMHU,
OCHOBaHUSIMU U aM(POTEPHBIMU THAPOKCHAAMHU, cosiMu. KadecTBeHHas peakuus Ha cynbdar-
HOH.

OO6mas xapakTepucTuka 3JeMeHTOB VA-Tpynmbl. A30T, CTPOCHHE aTOMa U MOJICKYJIBI.
Ouznueckue M XHWMHUYECKHE CBOWMCTBA M NPUMEHEHHE a30Ta. A30T B TPHUPOAE M €ro
Ouosornyeckas pob.

AMMUaK, CTpoeHHEe MOJeKyabl U (usnueckue cBOWCTBA. AMMHMayHas BOJa,
HaIIaTBIPHBIM CIUPT, THUAPAT aMMHaka. J[OHOPHO -aKIENTOPHBIM MEXaHW3M OOpa3OBaHMS
KaTHOHA aMMOHWUs. BoccTaHoBHTeNbHBIE CBOMcTBAa amMmMuaka. Coll aMMOHUS M HX TIPIMEHEHHE.
KauectBennas peakiysi Ha KATHOH aMMOHUSI.

Oxcuzpl a30Ta: HecoJeoOpasylolue M KHUCIOTHBIE. A30THCTas KUCIOTa U HHUTPUTHL
A30THas KUCIOTa, €€ MoJiyueHue u cBorcTBa. HurpaTsl.

®ocdop, ctpoenue aroma u amiotponus. Pocunsl. Pochun. Oxeun dochopa(V) u
oprodochopras kuciora. Pocdarer. Docdopubie ynodpeHus. MHCEKTULINIBL.

OOmast xapakTepucTuka 3yeMeHTOB IV A-Tpymmbl: OCOOCHHOCTH CTPOCHHS AaTOMOB,
MIPOCTHIX BEIIECTB U COCTUHEHUI B 3aBUCUMOCTH OT TOJIOKEHUS 3NieMeHTOB B [lepuoanyeckoii



cucreMe. YriepoJ. AJIOTPOIHbIE MOJU(UKALMK: anMa3, TpapuT. AMOpPQHBII yriepoa u ero
copTa: cayka, AaKTUBUPOBAaHHBIH yroyib. AncopOmus. XWUMHYECKHE CBOWCTBA Yriepoja.
Kokcoxummuaeckoe mpou3BOICTBO U €ro mpoayKims. Kapousr.

Oxcun yrnepoma(ll): crpoeHue Moiekynbl, HOJIydeHHE M ero cBoiictBa. Okcup
yraepona(lV): crpoenue Mojexysbl, HOJy4eHHE U €ro CBOMCTBA. YrojbHas kuciora. Comnu
YTOJIbHOM KUCIIOTHI: KApOOHATHI U THIpOKapOOHaThl. TeXHUYecKas U MUILEeBas CoJa.

Heoprannueckue m opraHnyecKHe BEIIECTBA. YTIJIEBOJOPOIbl. XMMUYECKOE CTPOCHHE
OpraHUYECKUX BEIIECTB, KaK MMOPSIOK COEAUHEHHUS] aTOMOB B MOJIEKYJIE 110 BaJIE€HTHOCTH.

Mertan, 3TaH, KaK NpeAeNIbHbIE YIIIEBOAOPObl. DTHIEH U alleTUIIEH, KaK HENpPEeIbHbIE
(HeHachIIEHHbIE) yrieBogopoabl. ['opeHue yriaeBomopoaoB. KauecTBeHHBIE peakIUU Ha
HEIpEAeNbHbIE COCTUHEHMS.

OTUJIOBBI CIIUPT, €ro MOJy4yeHHe, MpPUMEHEHHE U (U3HOIOTHYECKOoe JIEeHWCTBUE.
TpéxaroMHbIi ciupT ruLepyuH. KauecTBeHHas peakuus Ha MHOIOATOMHBIE CIIUPTBI. Y KCyCHAst
- IPE/ICTaBUTEIIb Kacca KapOOHOBBIX KHCIIOT.

KpemHuii, crpoenue ero aroma u cBoiictBa. Kpemuuil B npupozae. CUnuuuabl U CHIaH.
Oxkcun kpemuausi(1Y). KpemaueBast kuciora u €€ Comu.

[IpousBoacTBo crexkna u  nemeHTa. [IpoayKnusi CHIMKAaTHOM MPOMBIIIJIEHHOCTH:

ONITUYECKOE BOJIOKHO, KepamuKa, hapdop, dasHc.
OnTHyeckoe BOJIOKHO.

Hemerannet B mpupoae. @DpakuuoHHas MEperoHKa >XUIKOTO BO3AyXa KakK CIOCO0
MOJTy4eHUs] KHCIopojaa, aszora, aproHa. [lomyduenue dQocdopa, kpemHus, xiopa, Hoza.
DNEeKTPOIN3 PACTBOPOB.

[Toyyenue cepHOM KUCIIOTHI: CBIPBE, XUMU3M, TEXHOJIOTHYECKAsi CXeMa, METO/
KUIISIIErO CJIOsl, MPUHLMIIBI TeIJI000MeHa, MPOTUBOTOKA U LupKyisiuu. OneyM. [IpousBoacTso
aMMHMAKA: ChIPbE, XMMHU3M, TEXHOJIOTHYECKAs CXema.

JeMoHncTpanumn

e Kouiekusi HeMeTaJuIoB.

e Mojenu KpUCTAUIMUECKUX PEIIETOK HEMETAJJIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHIUIBI €r0 PadOTHI.

e ['opeHune HEMETAJIOB - IPOCTHIX BEILECTB: cephl, pocopa, IPeBECHOTO YIIs.
e OOpa3Lpl raJIOTeHOB - IPOCTHIX BEILECTB.

e BritecHenue xsopa OpoMOM WM Hoa U3 pacTBOPOB UX COJIEH

e Kourekuus NpUpOJHBIX COEAMHEHUH XII0pA.

e B3sanmoneicTBue cepsl ¢ METAIAMMU.

e ['opeHHE CephI B KUCIOPOAE

o Komnekmus cynbOUIHBIX PYI.

e KauecTBeHHas peakuus Ha Cyab(UI-MOH

e (OOecuBeunBaHNE OKPAIICHHBIX TKAaHEH U IBETOB CEPHUCTHIM Ia3oM.

e B3saunmoneiicTBre KOHIEHTPUPOBAHHON CEPHON KUCIOTHI C MEIBIO.

e OOyriuBaHHe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM.
e Jluarpamma «CocTaB BO3yXa».

e [lonydeHue, coOupaHue U pacro3HaBaHUE AMMHAKA.

e Paznoxenue Guxpomara aMMOHHS.

e BsanmoneincTsre KOHUEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO.

e  OO0pa3usl NPUPOIHBIX coequHeHui pocdopa.



e T'openue gocdopa Ha BO3LyXe U B KUCIOPOJIE.

e Komnexkuus «O0pa3ibpl pUPOIHBIX COEAUHEHUN yriaepoaa»

e  VYCTpPOHCTBO NMPOTUBOrasa.

e Moaenu MoJekys MeTaHa, dTaHa, ITUJICHA U alleTUJIeHA.

e BzaumosneiicTBue 3THIIEHa ¢ OPOMHOM BOJOW M PACTBOPOM TMEpMaHTaHaTa KaJusl.

e OOuye XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KHCIIOTHI.

e KauecTBeHHAas peakysi HA MHOTOaTOMHBIE CITUPTHI.

e Komnekmust «O0pa3iisl MPUPOIHBIX COSTUHECHUN KPEMHUS.

e Koteknus cTekia, KepaMUKH, [IEMEHTA U U3AEJINN U3 HUX.

e Komiekuusi IpoyKIUHA CUIIMKATHOW TPOMBILIIIEHHOCTH.

e BuneodparMenTs! u cnaiiasl «I [por3BoACTBO CTEKIA U IEMEHTAY.

e Komnekuus «lIpuponnsie coeAMHEHUST HEMETAIIOBY.

e BuneodparMeHTs! u ciaiiasl «OpakIMOHHAS TEPETOHKA YKHUIKOTO BO3yXa

e Bugaeodparments! u cnaiiansl «llomydenue Bogopoa, KUCIOPOAA U TaIOT€HOB
INEKTPOIUTUIECKUM CTIOCOOOM.

e Tabmuua «IIponu3BoACTBO CEPHOI KUCIOTHD.

e Bugaeodpparments! u cnaiiasl «IIpou3BoacTBO amMmmMHuaKa.

e Komnexkuus «CpIpb€ ISl TONYYEHUS CEPHON KUCTIOTHI.

JlaGopaTOpHbIE OMBITHI

31. PacniosHaBaHue raOreHHI-HOHOB.

32. KauecTBeHHBIE PEAKIMU Ha CYIIb(aT-HOHbI.

33. KauecTBeHHas peaknus Ha KATHOH aMMOHMUSI.

34. Xumuueckue CBOHCTBA a30THON KMCIIOTBI, KaK DJIEKTPOJIUTA.
35. KauecTtBennsle peakuuu Ha Gochar-uoH.

36. IMony4yeHne 1 CBONCTBA YTOJNBHON KUCIIOTHL.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TIponyckanue yriekucIoro ra3a 4epe3 pacTBOp CUIIMKATa HATPHS.
[IpaxTrueckue padoTh

2. Vzyuenue CBOMCTB CONSHOM KMCIIOTHL.

3. UzydeHune CBOMCTB CEPHOM KUCIIOTEL

4. TlonyueHre aMMHUaKa ¥ U3y4€HUE €T0 CBOKWCTB.

5. HonyquI/Ie YTJICKUCIIOTO ra3a U U3y4CHHUC €ro CBOMCTB.
MeTtannsl 1 uXx COCIUHCHUA

Ilonoxenue meraioB B Ilepuonnmueckon cucreme xumudeckux sinemeHtos JI. M.
MeneneeBa, CTpOEHHE MX aTOMOB M KPUCTAIIOB. MeTrayuMueckas CBsI3b U METAIIMYECKas
KpUCTaJIIM4ecKas pemi€Tka. Gusnueckne CBOMCTBA METAIIOB: JIEKTPO- U TEIUIONPOBOIHOCTD,
OTpakaromias CocoOHOCTh, MIACTUYHOCTb. CIUIaBbl YEPHBIE U LIBETHBIC.

Mertannel Kak BOCCTAaHOBHUTENU. ODJIEKTPOXMMMUYECKHUH psJ HanpsbkeHuid. Bzaumopeiictue
METAJIJIOB C HEMETAJIJIaMH, OKCHIaMH, KUCIOTaMH, COJISIMU. AJIFOMUHOTEPMUSL.

CrpoeHre aToOMOB M HPOCTBIX BELIECTB IIEIOYHBIX METANIOB. 3aBUCHUMOCTb (U3NYECKUX U
XMMHMYECKMX CBOWCTB ILIEJIOYHBIX METAUIOB OT 3apsuoB saep HX aromoB. Okcuasl H



TUAPOKCHUIBI HIEJOYHBIX METAJUIOB, X MOJIyY€HHE, CBOWCTBA, MpUMEHEHHE. BaxHelmme conu
LIEJIOYHBIX METAJIOB, UX 3HAYEHUE B KUBOM U HE)KUBOW ITPUPOJIE U B )KU3HU YEJIOBEKA.
CrpoeHue aTOMOB M TIPOCTHIX BEIIECTB IIEIOYHO3EMEIBHBIX METAJJIOB. 3aBUCHUMOCTD
GU3NYECKUX U XUMHYECKUX CBONCTB IIEJIOYHO3EMENBHBIX METAJUIOB OT 3apsioB siiep HX
aToMoB. OKCHUIbBI M TUAPOKCUABI LIETOYHO3EMENbHBIX METAJJIOB, UX IMOJYYEHUE, CBOMCTBA U
npuMeHeHre. BaxkHeiye conu mENOYHO - 3€MEJIbHBIX METAJUIOB, UX 3HAUYEHHUE B IIPUPOJIE U
JKU3HM yesoBeka. KapOoHaThl ¥ THAPOKAPOOHATHI KAJTBIIHS.
JKéctkocTh BOMBI: BpeMeHHAss U mocTosiHHas. CrocoObl yCTpaHEHHUs! BPEMEHHOW KECTKOCTH.
Crioco6b!1 ycTpaHeHHs MOCTOSTHHOM k&écTkocTu. MouuThl. COoeIMHEHUsT aTIOMUHUS B TIPUPOJE.
XuMuyeckue cBOHCTBa amtoMUHUS. OCOOCHHOCTH OKCHAA M THAPOKCHAA AalFOMUHHUS Kak
aMdoTepHbIX coeHeHUH. BakHeimme conu amroMuHus (XJI0puI, cyibdar).
OcobenHocTH cTpoeHHs aToma xernesa. JKenezo B nmpupoae. Baxkneitmme pynbl xene3a. OKCUIbI
u runppokcunsl xene3a(ll) u xemeza(lll). Comn xeneza(ll) u xenesa(lll). OGHapyx)eHHEe HOHOB
KaTHOHOB JKeJie3a B pacTBOpE. 3HaUEHUE COEIMHEHNH JKeTe3a.
Koppo3ust xumudeckas U 371€KTpOXUMHUYECKasl. 3alluTa METaNIOB OT KOppo3uu. MeTaibl B
MpUpoIe: B CBOOOTHOM BHUJIE U B BUJe coenuHeHui. [lonaTtue o metamnypruu. YépHas u
1BEeTHAst MeTautyprusi. [lupoMeTaimyprusi, THAPOMETAILUTYPT s, JIEKTPOMETAILTYPTHSI.
Jomennsiii nporiecc. [lepepaboTka 4yryHa B cTajib. DJIEKTPOJIU3 PACILIABOB.
JleMoHCcTpanuu

* BsaumoneiicTBre HATPUS, TUTUSA U KaJbLUS C BOJOM.

* T'openue HaTpusi, MarHus M jKeJie3a B KUCIOPOJIE.

* Bcnblka TEpMUTHON CMECH.

* BzaumopeicTBrE CMECH MOPOUIKOB CEPHI U JKeJe3a, IIMHKA U CEPHI.

* BzaumopeiicTBHE aIIOMUHHUS C KUCIOTaAMH, II[eJI0OYaMH U BOHOM.

* BsaumogeiicTBue xelie3a U MEIH C XJIOPOM.

* B3saumogeiicTBHe MeIU C KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KUCJIOTOU

(pa30aBneHHON U KOHIIEHTPUPOBAHHOM).

* Okxpacka MmI1aMeHH COEJUHEHUSIMHU LEI0YHbIX METAJIIOB.

* Okpacka IUIaMeHHU COCTMHEHUAMH MIETOYHO3EMETbHBIX METAJLIOB .

¢ T ameHue U3BECTU BOJOM.

* [lonydenue kECTKOM BOJIbI B3aMMOICHCTBUEM YTJIIEKUCIIOTO ra3a C U3BECTKOBOM BOJIOM.

* VYcTpaHeHue BpeMEHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJTBI.

* VYcTpaHeHHEe MOCTOSHHOM KECTKOCTU JOOABKOM COIBI.

*  VOHWTHI ¥ IPUHIUTI UX IEUCTBUS (BUACOPPArMEHT).

¢ Komtekuust npupOIHBIX COEAUHEHUN ATFOMUHUS.

*  Buneodparments! u cnaiibl «OKCHA aTIOMUHUS U €70 MOIU(DUKALIAN.

* Tlonmydenne ampOTEpPHOTO TUAPOKCHIA ATTFOMUHUS U UCCIIEIOBAHUE €0 CBOMCTB.

*  Komneknus «XUMUYECKUE UCTOYHUKN TOKA.

® PCSYJ'IBTaTI)I JJIUTEJIIBHOTO OKCIICPUMCHTA 11O U3YUCHHUIO KOPPO3HUH CTAJIbHBIX I/ISI[GJ'II/If/'I B
3aBUCHUMOCTH OT YCJ'IOBI/II\/'I IMponECCOB.

* Boccranosnenue meau u3 okcuna meau(ll) Bogopomom.
*  BugaeodparmenTs! u cnaiiasl «I[pon3BoacTBO YyryHa v CTaimy.
*  Buneodparmentsl u cnaiipl «3aenus u3 4yryHa u cranm.

* Bugneopparments! u cnaiasl «[Ipou3BOACTBO aIIOMUHUSY.



JIaGopaTOpHBIE OIBITHI

39.BsanmoseiicTBue xenesa ¢ pactBopoM cynbdara meau(ll).
40.Tlony4enre U3BECTKOBOM BOBI U OIBITHI C HEM.
41.Tlonyuenue runpokcunos xeneza(ll) u (111).
42.KadecTBEeHHBIE PEAKIMU HAa KATHOHBI JKEJIE3a
[pakTuyeckue paboThI

6. IlomyueHue KeCTKOM BOABI M CIIOCOOKI €€ YCTPaHEHHS.

7. Pelenue S5KCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTasuibh».
XuMUs U OKpy’Karollas cpesa

Crpoenue 3eMiu: s1po, MaHTHs, 3eMHas Kopa, UX XUMUYEeCKU# coctas. JIutocdepa u
e€ xumuueckui coctaB. Munepasbl. Pynsl. Ocanounsie nopossl. [lone3nbie nCkonaeMele.
XuMHUYECKU# cocTaB ruIpocepbl. XUMUYECKHI COCTaB aTMOCHEPHI.

VlcTOuHMKH XMMUYECKOT0 3arpsi3HEHMs OKpysKatoliel cpezbl. [100aabpHbIe 9K0JI0OrHIecKre
po0GJIeMbl YEJIOBEUECTBA: MAPHUKOBBIN 3(DPEKT, KUCIOTHBIE 10K, O30HOBBIE JBIPHI.
Me:xyHapoHOE COTPYAHHUECTBO B 00JIACTH OXPAaHbI OKPYIKaIOLIEH Cpeibl OT XUMHUUECKOTO
3arps3HeHus. «3en¢Hast XUMUS».
JeMoHCcTpanuu

*  BuaeodparmenTs! u cnaitapl «CTpoeHre 3eMiId U €€ XUMUUYECKHI COCTaBy.

¢  Komnekuus MUHEPAIOB U TOPHBIX MTOPOJ.

e Komnekuus «Pyasl MeTammoBy.

* BuneodparmenTs! u cnaiasl «I'1o0ambHbIe IKOJIOTHYECKHE TPOOIEMbI YEIOBEUECTBAY.
JIaGopaTopHBIC ONBITHI

43. Uzyuenue rpaHura.

O06o001eHre 3HaHUH M0 XMMHU 32 KypC OCHOBHOM IIIKOJIBI.
ITonroroska k OCHOBHOMY rOCyJapCTBEHHOMY 9K3aMEHY
CrpoeHune aToMa B COOTBETCTBHUHM C MTOJIOKEHUEM XMMHUECKOT0 3yieMeHTa B [lepuonnyeckoit

cucteme. CTpOEHHE BEIIECTBA: XMMUYECKAs CBS3b U KPUCTAJUIMYECKHE PEIIETKU. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHbIX MIEMEHTAMH MPOCTHIX BELIECTB (METAIOB, HEMETAILIOB, OJIATOPOAHBIX
ra3oB) OT MOJIOKEHUs 3JIeMeHTOB B [lepuoanueckoii cucreme. THUITONOTUST HEOPTAaHUYECKUX
BEILECTB, JEJICHUE UX Ha KJIacChl U rpynsl. [Ipencrasurenu.
IIpu3Haky U ycioBus NPOTEKaHUA XUMUYECKUX peakuil. TUIIONOrus XUMUYECKUX PEAKIUH 110
pa3iIuyHBIM OCHOBaHUAM. Peakuinu noHHOro o6MeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKiuu.
XHMMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. XapAKTEPHBIC XUMUYECKHAE CBOWCTBA
COJIe00pa3yIOINX OKCHIOB, THIPOKCHI0B (OCHOBAHUH, KUCIOT U aM(pOTEPHBIX THAPOKCUIIOB),
coJiei.



TemaTnueckoe miaHupoBaHue 9 kiacc

Ne Tema KonnuecTBo wacos
1 [ToBTOpeHME 1 0000IIIEHNE CBEICHMI 110 KypCy 8 Kiacca. 15
XuMHUYECKHE peaKIuu
XUMHYECKUE PeaKIfy B pacTBOpax
2 HemeTtanmb! u ux coenHeHus 28
3 MerTauiel ¥ UX COEIUHEHUSI 16
4 O0600mIeHNe 3HAaHUK IO XUMHH 32 KypC OCHOBHOM IITKOJTBL. 6
[ToaroroBka k OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY
(0I9)
5 XuMHsI ¥ OKpYy’Karolias cpeaa 3
Hroro 68
[ToypouHoe m1anHupoBaHue
9 knacc
Ne Ne
MIPUM
/T | ypoK
A 1o Tema ypoka Jara eJaH
TeMe e
IToBTOpeHue o 06001IeHNe CBeICHNH TI0 Kypey 8-To Kiacca. XuMudeckue peakiuu (15 1)
1 OO6muit uactpykTax mo [1Th. Koncnekr |
[lepnoguyecknii 3aKOH U NIEPUONYECKAS CUCTEMA
xumudeckux snemeHToB [[.1.MenzeneeBa B cBeTe yueHUs
0 CTPOCHHUH aTOMa.
2 XapakTepucTHKa XMMAYECKOTO 3JIEMEHTA Ha OCHOBAHUU Koncnekr 1
ero nosioxkeHus B [lepuonnueckon cucreme . 1.
Meuneneesna.
3 Knaccudukanus HeOpraHM4IeCK1UX BEIIECTB U UX §1,B.6,7 1
HOMEHKJIaTypa
4 AmMoTepHOCTb. AM(OTEpHBIE OKCUABI U THIPOKCUBIL. §1,B.8 1
5 Kraccudukanmst XuMrUueCcKux peaxiui. §2,B.6,9 1
6 CKOpOCTh XUMUYECKON PEAKIIUH. §3, B.3-5 1
7 Karanuzaropsl u karanus. §2,B.8, §3 1
8 XUMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUHU §6, B. 1
AIEKTPOITUTHUECCKON JUCCOIUAIINN 4,5,17.8
9 XUMHYECKHE CBOMCTBA OCHOBAaHUH B CBETE TECOPUHU §7,8.4,16,7 |1
AIIEKTPOTUTHUYECKOM TUCCOLUALINN
10 XHUMHUUYECKHE CBOMCTBA COJIEU B CBETE TEOPUU §8, B. 1
ANEKTPOJIMTUYECKON JUCCOIUAINU 4,516,7
11 IlonsTue o rugponuse coyueu §9, B.4-6 1
12 [IpakTnyeckas pabora No 1. Pemenne | Ctp. 52-53
AKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «DJIEKTPOIUTHYECKAs




JAUcCconuranusi

13 O06o00mmenne 1 cucTeMaru3anus 3Hanui no reme: «Oo6mas | §1-9 1
XapaKTepUCTUKA XUMUUECKHUX AJIEMEHTOB U XUMHUYECKHUX
pEaKLIMIN.

14 KontponpHas padora Ne 1 o teme: «O61mas §1-9 1
XapaKTePUCTUKA XUMUUECKUX AJIEMEHTOB U XUMHUYECKHUX
pEAKLIHIN.

15 AHanau3 KOHTPOJIBbHOM paboThI 10 TeMme: «O01as §1-9 1
XapaKTEePUCTUKA XMMHUECKHUX JIEMEHTOB U XMMHUYECKHUX
peaxkuuiy. [IpakTHKyM 110 pelIeHUIO 3a1a4.

Hemerannel u ux coenuaenus (28 4)

16 OO611as xapaKTepUCTHKAa HEMETAJJIOB § 10, B.6,7

17 O6mas xapakrepuctuka nemeHToB VIIA rpymmbr — §11B.6
rajoreHoB

18 Coenunaenns ragorenoB PK Vcmonp30BaHue raiorcHoB §12,8.7,8 1
IIPU MIPOU3BOCTBE MPOTYKTOB OBITOBOM XUMUU HA
npennpustusax CK.

19 [TpakTrueckas padora Ne 2. «3yuenue coiicts consiHoit | Ctp.72 1
KHCJIOTBI»

20 OO01as xapakrepucTiKa 31eMeHTOB VI A -XaJbKOreHOB. § 13B.5 1
Cepa

21 CepoBomopos U Cyab(uabl § 1484 1

22 Kucnopoanbie coeuHeHUsI CEPBI § 15B.6 1

23 OCHOBBI IPOM3BO/ICTBA CEPHON KHUCIIOTHI. § 27 B.5 1

24 [Tpaktuueckas padora Ne 3. «M3yueHue cBOMCTB CepHOI Crp.86 1
KHUCJIOTBI»

25 OO6m1as XxapaKTepruCcTHKa XUMAYECKUX AIIEMEHTOB VA § 1584 |
rpynmnsl. A30T

26 Ammuak. Conu aMMOHUS. § 17 B.8 1

27 OcHoBbl npou3BozacTBa ammuaka PK r. HeBunHOMBICCK, § 27 B.6 1
3aBOJI «A30T», OCHOBBI TPOU3BOJICTBA.

28 [Tpaktrueckas padora Ne 4. «IlonmydyeHue ammuaka u Crp. 94 1
W3y4YEHHE €r0 CBOMCTBY»

29 Kucnopoaconepxamue coenuHeHus a30Ta. OKCHUIBI § 18 B.5 1

30 A30oTHas KUCJIOTA, €€ coii. A30THBIC yI0OpeHus § 18 B.6 1

31 dochop § 1984 1

32 Kucnopomnsie coequnenus pocdopa PK ITomyuenne § 19B.6 1
docdaroB pu pousBozacTee ynoopenwmii B CK.

33 OO6m1as xapakrepucTuka 37aemMeHToB [V A- rpynmsl. § 20 B.7 1
Yrepon

34 Kucnopoaconepskamuye COeIMHEHUS yIiepoaa § 21B.7 1

35 [Tpaktuueckas padora Ne 5. «[lomyyeHue yriaekucioro Crp.115 1
rasa v U3y4eHue €ro CBOMCTB

36 Yrneponopoasl. PK I[Ipumenenne npenenbHbIX § 22 8.6 1
yriieBozoposoB B CK.

37 Kucnopozaconepxaiye opraHu4ecKue COeAMHEHMS § 23 B.6

38 Kpemunii § 24 B.5

39 Kucnopoansie coenunenust kpeMausi. CUMKaTHas §242583
npomeinuieHHocTs PK Kuprninusslil 3aBo1, OCHOBBI
IIPOU3BOCTBA.

40 [Tonyuenune nemerasuioB PK TexHonorust nonydenus § 26 B.8 1




BOZOpO/a Ha 3. «A30T» I. HEeBUHHOMBICCK.

41 O00011eHNe U cUcTEMaTA3alM 3HaHUI 110 TEME: § 10-27 1
«HewmeTanibl U UX COCTUHEHUS
42 KontponsHas pabora Ne 2 o teme: «HemeTasibl u ux §10-27 1
COCJIMHEHUS»
43 AHanu3 KOHTpoJIbHOU paboTel o Teme: «Hemetamnsl u ux | §10-27 1
coenHeHus» [IpakTHKyM O perieHnIo 3a1a4.
Metamnibl 1 ux coequneHus (16 )
44 [Tonoxxenne metamioB B [lepuonnyeckoii cucreme, §28, B.8 1
CTPOEHHE aTOMOB U KPUCTAIJIOB
45 XUMHUYECKHE CBOMCTBA METAIIIOB. B3anmozaencTeue ¢ §29, B. 4 1
MPOCTHIMH BEILIECTBAMHU.
46 XUMHYECKHUE CBOMICTBAa METAJUIOB. B3anMoneiicTBre co §29,B.5 1
CJIO)KHBIMH BEIIECTBAMHU.
47 OO6m1as XxapaKTepuCTHKA MIETOYHBIX METAIOB § 30,8. 3,4 1
48 OO01as XxapakTepUCTHKA HIETOYHO3EMENIbHBIX METAJIOB §31,B.5 1
49 JKécTroCTb BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs §32,8.7 1
50 [TpakTrueckas pabota Ne 6. «Ilonydenue xectkoit Bogasl u | Ctp.166 1
CIoco0bI €€ yCTPaHCHUS»
51 AIIOMHAHHH U €70 COeINHEHUS § 33,B.5,6 1
52 Kene3o u ero coenuHeHUS § 34,8.4,5 1
53 [MpakTrueckas pabora Ne 7 Crp. 177-178 | 1
«Perenne skcriepuMEeHTANIBHBIX 3aJa4 110 TEME
«Metap»
54 Koppo3sust metamioB u criocoOs! 3anuTel oT He€ PK Mepwr | § 35, 1
00pBrOBI ¢ KOppo3ueit Ha pousBoacTBax CK. B.9(ioMamHu
i
AKCIIEPUMEHT
)
55 Mertannel B mpupone. PK OcHoBHble MecTopoxxaeHus pya | § 36, B. 3 1
B CK.
56 [Tonsitue o meramypruu PK Ionyuenue cranu Ha § 36, B.4,9 1
xuMudeckux npennpustusax CK
57 O06o001eHe U CUCTeMAaTU3allvs 3HaHUH 110 TeMe: § 28-36 1
«Merasl»
58 Kontponbnas padora Ne 3 o teme: «MeTaybny § 28-36 1
59 AHaJn3 KOHTPOJILHOU paboThI IO TeMe: «MeTaby». § 28-36 1
IIpakTUKyM 1O pemeHuto 3a1ay.
O600611eH1e 3HaHUI IO XMMHH 32 Kypc OCHOBHOM MIKOJbI. [TonroToBKa K OCHOBHOMY
rocyaapcTBeHHOMY dKk3ameny (OI'D) (6u)
60 Bemectsa §39,8.1-12 | 1
61 XUMUYECKHE PEAKIIMU §40,8.1-10 |1
62 OCHOBBI HEOPTAHUYECKOW XUMHH §41,8.1-10 |1
63 O060011IeHre U cCUCTeMaTH3allus 3HaHUH TI0 Kypecy §1-36 1

OCHOBHOM IIIKOJIBI




64 Hrorosas koHTpoOsNbHAs paboTa §1-36
65 AHanIn3 UTOroBOi KOHTPOJIbHOM padoThl. [IpakTrKyM 1O §1-36
PELIECHNUIO 3a/1a4.
Xumus 1 okpyxarorias cpena (3 1)
66 XuMuyeckasi opraHu3anus IaHeThl 3eMJIs §37
67 OxpaHa OKpyKarole cpeasl OT XUMUYECKOTO § 38
3arpsizHeHus. PK OunctuTenbHbIe COOPYKEHUS ,
UCIIOJIb3yEMbIE HA XUMUUYECKUX NPEAIPUATHAX T.
Cragpornons
68 ITonBenenue UTOroB roga
( )
OOKYMEHT NOArNnmMCcAH
OJIEKTPOHHOM MNMoArnmcebro
Ceptudmkat: 4DAD79A4615FAAC841626E8E7F835736
Bnapeneu: Heymepxuukuii Ceprent AHaTonbesuY
LencrteuteneH: ¢ 21.06.2022 go 14.09.2023
. J
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