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IHosicHUTEIbHAS 3aIUCKA.

Pabouas mporpamma yuyeOHOTO Kypca 1o XuMuH Juis 9 kiacca paspadoranana ocHose @I'OC
BTOpPOTO IOKOJICHHUS, Ha 0a3e MporpaMMbl OCHOBHOT'O OOILNEro oOpa3oBaHHs MO XUMHHU (0a30BbIi
ypoBeHb) u aBropckoii mporpammsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos «IIporpamma
OCHOBHOTO 00miero oOpa3oBaHusi mo XuMuH.7-9 kmace». Ilporpamma opueHTHpoBaHAa Ha
ucrnionb3oBanue yueoHuka: O.C INabpuensa O. C. IN'abpuensn, U. I. Octpoymos, C. A. Cnaakos
Xumus. 9 kimacc: yueOHHK 151 0011e00pa3oBaTeNbHBIX yupekaeHui. - Mocksa: «Jpoda», 2019 .

[Tporpamma paccuntana Ha 68 vaca (2 4aca B HEIEJI0), B TOM YHCJICHA KOHTPOJIbHBIE PAOOThI
— 4 gacoB, npakTuyeckue paboThl — 7 4acoB.

JlanHast mporpaMmMa KOHKPETHU3HPYET COJIepKaHue CTaHaapTa, Ja€T pacipeneieHe yueOHbIX
4acoB IO pas3jienaM Kypca, IIOCIIEOBATEIbHOCTh M3Yy4EHMs] TEM U pa3lelioB C Y4ETOM
METaNpeIMETHBIX U MPEIMETHBIX CBSA3EH, JOTHMKH Y4eOHOTO MpOoIecca, BO3PACTHBIX 0COOEHHOCTEH
y4aluxcsl.

JIP[‘—IHOCTHLIE, METANPECIMETHBIC M IPECIMETHDBIC PE3YJbTAThl 0CBOCHUA KypcCa

[1o 3aBepieHNIO Kypca XMMHUHU Ha 3Tarle OCHOBHOT'O 00111ero 00pa30BaHus BHIITYCKHUKU
OCHOBHOMH ILIKOJIBI IOJIKHBI OBJIAJIETh CIIEAYIOIIUMU Pe3yIbTaTaMu:

l. Iuunocmmuuie pesynomamor:
1) ocosnanue cBOEi ITHUYECKOI MPHHAICKHOCTH, 3HAHUE UCTOPUH XUMHUH M BKIIAJIa POCCHICKOM
XUMHAYECKOH HayKH B MUPOBYIO XUMHIO;
2) opmupoeanue OTBETCTBEHHOI'O OTHOIICHHS K MO3HAHUIO XUMHUH; TOTOBHOCTH U CIIOCOOHOCTH
00y4JaroIIMXcsl K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE M3YYEHHBIX (DaKTOB, 3aKOHOB H
TEOPUM XMMHHU; OCO3HAHHOIO BBIOOpa UM IOCTPOCHHE MHIUBHUIYaJbHOH 00pa3zoBaTelbHON
TPaEeKTOPHUH;
3) ¢opmuposanue UENOCTHOW ECTECTBEHHO-HAYYHOU KApTUHBI MHpPA, HEOTHEMJIEMON YacThiO
KOTOPOH SIBIISIETCS] XUMHUECKask KApTHHA MHPA;
4) o61adeHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYOIIMM YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOI
MPAKTUKH, B TOM YHCJIE U XUMHUIECKHUM;
5) ocsoenue connanbHBIX HOPM, IPABHJI MOBEICHNUS, POJieH U GOPM COIMABHOI KU3HU B COLIMYME,
MPHUPOAE W YACTHOW JKU3HU HA OCHOBE JKOJOTHUYECKOM KYIBTYPHI M 0€30MacHOTrO OOpamieHusi ¢
BEIlIECTBAMH U MaTepuaIaMy;
6) popmuposarue KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOILICHUU CO CBEPCTHUKAMH U B3POCIIBIMU
B Ipoliecce 00pa3oBaTeIbHOM, 0OLIECTBEHHO MOJIE3HON, YUeOHO-UCCIIeI0BaTEIbCKON, TBOPUECKOM 1
JPYTUX BUIOB JAEATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemmnuie pesynomamer:
1) onpedenenue neneit COOCTBEHHOTO OOYUYCHUS, TIOCTAHOBKA M (HOPMYIHPOBAHUE [T ce0si HOBBIX
3ajad;
2) nianuposanue MyTeH JOCTHKEHHS HKEITaeMOro pe3yibTaTa 00y4eHHs XUMHH KaK TeOPETHYECKOTO,
TaK ¥ SKCIEPUMEHTAIBLHOTO XapaKTepa;
3) coomnecenue cBOUX IEHCTBUH C TUTAHUPYEMBIMHU PE3YIIbTaTaAMU, OCYUeCneieHie KOHTPOIIS CBOSH
JeSITeIbHOCTH B TIpollecce AOCTIDKEHHUS pe3ynbTara, onpeoeieHue CHOCcOO0B IeHCTBUHA mpu
BBITIOJIHEHUH JTa00OPaTOPHBIX W TPAKTHUYECKUX pPabOT B COOTBETCTBHM C TPAaBHJIAMH TEXHUKH
0€30I1aCHOCTH;
4) onpedenenue WCTOYHHKOB XHUMHYECKON HH(MOpPMAIMH, TONyYCHHE M aHalU3 ¢€, CO3/IaHue
MH(OPMALIMOHHOTO MPOIYKTA U €r0 NMpe3eHTallNs;
5) ucnonvzosanue OCHOBHBIX WHTEIICKTYalbHBIX OINEpAIMii: aHaIW3a M CHHTE3a, CPABHEHHUS U
cucTeMaru3aluy, 0O000IeHUS U KOHKPETH3alluH, 6bla6lleHue TIPUUNHHO-CIIEICTBEHHBIX CBA3CH U
nocmpoenue JOTUYECKOT0 PACCYXKIAECHUS U yMO3aK/IIOUeHUs (MHIYKTUBHOTO, JIEAYKTHMBHOIO U IO
aHaJIOTHH) Ha MaTepHalie €CTeCTBEHHO-HAYYHOTO COJICPyKaHMS;
6) ymenue co3naBarh, MPUMEHITH W NPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOACIU M CXEMBI IS
pelieHus yueOHbIX U M03HABATENIbHBIX 33/1a4;



7) ¢opwuposanue W pazsumue SKOJOTUYECKOTO MBIIUICHUS, YMCHHUE TPUMEHAThH €ro B
M03HABATENbHOM, KOMMYHHKAaTUBHOM, COITMAIBHOMN MPaKTUKE U MPOGECCUOHATLHON OpUEHTAIUH.
8) cenepuposanue uneit u ONpeCIICHUE CPEICTB, HEOOXOAUMBIX ISl HX PEaH3alny.

1. IIpeomemmnwie pesynomamot:
1) ymenue 00603Ha4YaTh XMMHYECKHE DJIEMCHTBI, Ha3bIBaTh WX M XapaKTEPU30BaTh Ha OCHOBE
nonoxxenus B [lepuoguueckoit cucreme 1. 1. Menneneena;
2) ¢hopmynuposanue N3y4CHHBIX MOHITHN: BEIICCTBO, XUMUYCCKHI 3JICMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IPOCTOE U CJIOKHOE BEUIECTBO, XUMUYECKasl PeaKius, BUbl XUMUYECKUX PEaKIuil
UT IL;
3) onpedenenue no popmyaaMm cocTaBa HEOPraHMUYCCKHX M OPraHUYECKUX BEIECTB, BAJICHTHOCTH
aTOMOB XMMHYECKHUX JJIEMEHTOB UM CTCTICHU UX OKUCJICHHUS,
4) nonumanue uHGOPMAIMU, KOTOPYIO HECYT XUMUYCCKHE 3HAKH, (POPMYIIbI U YPABHCHUS;
5) ymenue knaccuguyupoeams MpocThie (METAIIbI, HEMETAILIBI, OJIArOPOIHBIC T'a3bl) H CIOKHBIC
(OuHapHBIE COENMHEHUS, B TOM YHUCIE U OKCUbBI, a TAKXKE THAPOKCHIBI — KHUCIOTHI, OCHOBAHHUS,
am(oTepHbIe THJIPOKCH/IBI U COJIM) BELIECTBA;
6) gopmyruposanue TleproOTUIECKOTO 3aKOHA, 0ObsCHEHUe CTPYKTYphl U UH(DOPMAIIUH, KOTOPYIO
Hecét [leproamueckas cucremMa xumMuieckux 3nemMerToB [[. Y. MenneneeBa, packpvimue 3HAYCHUS
[leproanueckoro 3akoHa;
7) ymenue xapakmepuszoeams CTPOCHHE BEIIECTBA — BHABl XUMHYECKHUX CBS3€H M THIIBI
KPUCTAJUTHYECKUX PEIIETOK;
8) onucanue crpoeHuss aTOMOB XUMHUYECKHUX 1eMEHTOB Ne 1—20 u Ne26 u omobpadsicenue ux ¢
MIOMOIIBIO CXEM;
9) cocmasnenue HopmMyil OKCUIOB XMMUYECKHUX 3JIEMEHTOB U COOTBETCTBYIOIIUX UM THAPOKCHIIOB;
10) nanucanue CTPyKTYpHBIX POPMYIT MOJIEKYJIIPHBIX COSTUHEHUIH U POPMYIBHBIX €IUHHIL HOHHBIX
COCIMHEHUH 110 BAJICHTHOCTH, CTETICHSIM OKHCIICHUS WM 3apsiiaM HOHOB;
11) ymenue ¢opmyruposams OCHOBHBIE 3aKOHBI XHMHH — IIOCTOSHCTBA COCTaBa BEIIECTB
MOJICKYJISIPHOTO CTPOCHWSI, COXPAHCHHS MACChI BEMIECTB, 3aKOH ABOTaIpO;
12) ymenue popmynuposams OCHOBHBIC MOJOKEHHS aTOMHO-MOJICKYISPHOTO YYEHHS U TEOPHH
ANIEKTPOIUTUICCKOHN TUCCOIMAIINN;
13) onpedenenue npu3HAKOB, YCIOBHIA POTEKAHUS M MIPEKPAIICHUS XUMUYECKUX PEAKITHIA;
14) cocmaenenue MOMCKYIAPHBIX YpPaBHEHHH XUMHUCCKHX PEAKIMH, MOATBEPIKIAIOIINX OOIIHE
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB U OTPAKAIOIINX CBSI3U MEXKIY
KJlaccaMu COSIUHCHUM;
15) cocmaenenue ypaBHEHHI peakIyii C y4aCTHEM DJICKTPOIIUTOB TaK)KEe U B HOHHOU (opme;
16) onpedenenue Mo XUMHUECKAM yPaBHEHHUSIM MTPUHAICKHOCTH PEAKIIUN K ONPEACIEHHOMY THITY
WJIH BHU]Y,
17) cocmasnenue ypaBHEHHI OKHCIHTEIBHO-BOCCTAHOBUTEIBLHBIX PEAKIMN C MOMOIIBIO METOaa
ANIEKTPOHHOTO OanaHca;
18) npumenenue TMOHATHI «OKHCICHHE» W «BOCCTAHOBICHHE» JUII XapaKTEPUCTUKH XUMHUCCKUX
CBOICTB BEIIIECTB;
19) onpedenenue ¢ MOMOIIBIO KaYSCTBEHHBIX PEAKIH XJIOPHI-, CYabdar- U KapOOHAT-aHUOHBI U
KaTMOH aMMOHHSI B PaCTBOPE;
20) obvsichenue BIASHUSA PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYCCKUX PEAKIIH;
21) ymenue xapaxmepuzosams TOJOKEHHE METAJUIOB M HeMeTa/uloB B [lepuomuyeckoii cucreme
3JIEMEHTOB, CTPOCHUE UX aTOMOB M KPUCTAJIOB, 00IIHe (U3HIECKHE U XUMHISCKHAE CBOWCTBA;
22) o6vsicHenue MHOTOOOPAa3Hs IPOCTHIX BEIISCTB SBICHUEM aJUIOTPOIINH C yKa3aHHEM € MPUYHH,
23) ycmanoenenue pasiuivAil TUAPO-, THPO- U SAICKTPOMETATUTYPTUH W UWLIIOCMPUPOSAHUe WX
MIpUMepaMu MPOMBIIIIEHHBIX CIIOCOOOB MOYUYEHUSI METAILJIOB;
24) ymenue oasame o0y xapakrepuctuky snmemeHtoB |, I, VIIA rpynm, a Taxke Bomoposa,
KHCIIOpOJIa, a30Ta, cephl, hocdopa, yriepoaa, KpeMHHsI U 00pa30BaHHBIX UMU MPOCTHIX BEIIECTB U
BaXHEHMIINX COEIMHEHUH (CTpOCHME, HAXOXKAEHWE B TNpUpoAe, NoiaydeHHe, (uU3NUecKue u
XUMHYECKHE CBONCTBA, TPUMEHEHHE);



25) ymeHue onucvisams KOPPO3UIO METAIIIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouz6o00ums XUMHUYECKHE Pacu€Thl C HCIOJIH30BAaHMEM IOHATHH «MaccoBas JO0JIs
BEIIECTBA B CMECH», «KOJIUYECTBO BEIIECTBA», «MOJISIPHBIA 00BEM» MO (hopMynaMm M ypaBHEHUSM
peaKIuii;

27) onucanue CBOWCTB M MPAKTUYCCKOTO 3HAUCHUS U3YUCHHBIX OPraHUYCCKHX BEIECTR;

28) ebinonnenue 0003HAYCHHBIX B IMPOrpaMMe IKCIIEPUMEHTOB, pACNO3HA8AHUe HEOPTaHUYECKUX
BEIIIECTB 10 COOTBETCTBYIOIIUM TPU3HAKAM;

29) cobnrooenue paBui 6€30MacHOi pabOTH B XUMHYCCKOM KaOHHETE (J1ab0opaTopun).

Conepixkanue Kypca

IloBTOpeHue u 0000MIeHNEe CBeeHUI 0 Kypcy 8-ro Kiacca

bunapusie coequnenus. Okcuabl coneoOpa3yolie U HeconeoOpasyroume. ['MapoKcuab:
OCHOBaHHUs, aM(poTepHbIe, KUCI0Thl. CpeaHue, KUCIIble, OCHOBHBIE COJIH.

O06o00menne cBeleHui 0 XUMUYECKHX peaknusax. Kiaccudukanms XMMAYECKHX PeakIui 1Mo
pa3IUYHBIM OCHOBAaHMSM: COCTaBY M YHMCIY PEarupyroUIMX U 00pa3yroIUXCsl BELIECTB, TEMJIOBOMY
3¢ QeKTy, HapaBICHUIO, U3MEHEHHIO CTETICHEH OKMCIICHUS SIEMEHTOB, 00pa3yoIINX pearupyromme
BEIIECTBA, (ha3e, UCIOJIb30BaHUIO KaTaJIn3aTopa.

[ToHsATHE O CKOPOCTH XUMHUYECKOH peakinu. DaKkTopbl, BIUSIONINE HA CKOPOCTh XUMHYECKUX
peakiuii: [pUpoja pearupyrolux BELIeCTB, HUX KOHLEHTpalMs, TeMIeparypa, IUIoLalb
COIIPUKOCHOBEHMSI, HAIMYKE Katanu3aropa. Karamms.

XHMMHYEeCKHE PeaKI MU B PacTBOPAX 1EKTPOJIUTOB

OO01re XMMIUYeCcKre CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKU WHIMKATOPOB, B3aMMO/ICHCTBHE
C MeTaJUIaMH, OKCUJAMH U THAPOKCHIaMU METAJIOB U COJISIMU. MoJeKylsipHble U HOHHBbIE (TIOJHbIE
U COKpAIlIEHHBIE) YpaBHEHUS peakluid. XMUMHUYECKUHA CMBICI COKPAIEHHBIX YPAaBHEHUM. YCIIOBUSA
MIPOTEKaHU PEAKIUA MEKY IEKTPOJIUTAMHU 10 KOHIA. Ps1 akTHBHOCTH METAJIJIOB.

OO0ume XMMHUYECKHE CBOMCTBA INEIOYEH: B3aMMOJEHCTBHE C KHUCIOTaMH, OKCHJIAMH
HEMeTalIoB, coyaMu. OO1IMe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMI: B3aUMOJIeCTBHE
C KACIIOTaMH, Pa3JIOKEHHUE MPU HArPEBAHUH.

OO0mre XUMHYECKHUE CBOMCTBA CPEIHUX COJICH: B3aUMOJCUCTBUE C KHUCIOTAMHM, IIEIOYaMH,
COJSIMU U MeTajulaMu. B3anmoaencTBrue KUCIBIX COJIEN CO IIET0UYaMMU.

I'maponu3, kak OOMEHHOE B3aMMOJEHCTBUE cosied ¢ Bomod. ['mapomus comum CUIBHOTO
OCHOBaHUS U CJ1ab0ii KUCIOThL. [uaponu3 conu cnaboro ocHoBaHUS U CHIIbHOU KucioThl. [lkana pH.

CBoiicTBa KHCIIOT, OCHOBaHHUI, OKCUJOB U COJE€H B CBETE TEOPUH 3SJIEKTPOIUTUYECKOU
JUCCOLMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

IIpakTnyeckune padornl
1. CBolicTBa KHCJIOT, OCHOBaHHUH, OKCUOB U COJIEN B CBETE TEOPUU NIEKTPOIUTUUECKON
JVCCOIIMAIMU ¥ OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIHM

HeMeTa/uibl M UX cOeHMHEHUS

CTtpoeHue aroMOB HEMETAUIOB W uX mnoiiokeHue B Ilepuogumueckorn cucreme. Psp
IEKTPOOTPULIATENBLHOCTH. KpucTtannnyeckue pemeéTkn HEMETauIOB — IPOCTBIX BELIECTB.
Annorponust u €€ mpuunHbl. OU3NYECKHE CBOMCTBA HemMeTauioB. O0ImMe XMMUYECKUE CBOMCTBA
HEMETAJIJIOB: OKUCIIUTENbHBIE U BOCCTAHOBUTEIILHBIE.

l'asorensr, cTpoeHMe HX aroMOB M MOJIEKYld. (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA
raJIOT€HOB. 3aKOHOMEPHOCTU HW3MEHEHHUs CBOMCTB TaJIOTEHOB B 3aBUCUMOCTH OT HUX IOJIOXKEHMS B
[Tepuoguueckoii cucreme. HaxokneHue rajoreHoB B HPUPOJEC M HUX MOJTy4YEeHHE. 3HAYEHUE U
IIPUMEHEHHUE TaJIOTE€HOB.

['amoreHoBOIOpPOABI M COOTBETCTBYIOIIME WM  KHCJIOTBI:  IUIABUKOBAs,  COJSHAs,
O6poMoBoOpoHast, HonoBoOpoaHast. ['amorennapl. KauecTBeHHbIE peaklMy Ha TalOTeHH]-UOHBL.
[IpumeneHne coequHEHUI rajJoreHoB U UX OMOJI0rHYecKast poib.

OO6mas xapakrepuctuka 3neMeHToB VI A — rpynmnsl. Cepa B mpupone u e€ moiydeHue.
AnnoTpomnHbie MOTU(PHUKAIIUNA CEPHI U UX CBOMCTBA. XMMUYECKHE CBOMCTBA CEPhI M €€ MPUMEHEHHE.



CepoBoJOpOA: CTPOCHUE MOJIEKYNbI, (U3NUECKHE U XUMHUYECKUE, MOTYyYCHUE U 3HAYCHUE.
CepoBopopoanas kuciora. Cynbhuasl U ux 3HaueHue. JIroMuHopopsI.

Oxcun cepri(IV), cepauctas kucnora, cyabpuTsl. KadecTBeHHas peakiys Ha Cyab(pUT-HOH.

Oxkcun cepwi(VI), cepnas kucnora, cynbdarel. Kpuctamtoruaparel. KauecTBeHHas peakims
Ha cylb(ar-uoH.

CepHasi KUCJIOTa — CHJIBHBIN AJIeKTposuT. CBOMCTBA pa30aBICHHONW CEPHOM KHUCIIOTHI, KaK
TUMUYHOW KHUCJIOTHI: B3aWMOJICHCTBUE C METaJIaMH, OCHOBHBIMH M aM(OTEPHBIMU OKCHIAMH,
OCHOBaHUSMHU U aM(POTEPHBIMU TUIPOKCUAAMHU, coisiMu. KauecTBeHHas peakius Ha Cylb(ar-uoH.

OO1mas XxapakTepucTUKa 3J€MEHTOB VA rpymnmnbl. A30T, CTPOCHHE aroMa M MOJIEKYJIbI.
duznyeckue U XMMHUYECKHE CBOWCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIoTrnYecKas
pOJIb.

AMMHUaK, CTpOEHHE MOJEKYNIbl U (pu3ndyeckue cBOWCTBA. AMMHMA4YHAasl BOJAA, HAIIATBIPHBIN
CIHPT, THApPAT amMMHaka. JIOHOPHO-aKIEeNTOPHBIH MEXaHW3M OO0pa30BaHUs KaTHOHA AMMOHUS.
BoccranoButenbHble cBoiicTBa ammuaka. Coli aMMOHUSA U UX TpuMeHeHne. KauecTBeHHas peakius
Ha KaTUOH aMMOHHUSI.

Oxkcupl a30Ta: HeCoIeo0pa3yroIIue U KUCIOTHbIe. A30THCTast KUCIO0Ta U HUTPUTHL. A30THas
KHMCJIOTA, €€ MOoIy4eHue 1 cBoicTBa. Hurparsl.

®ocdop, ctpoenue atoma u amiorponus. Docouasl. Dochun. Okcun dochopa(V) u
optodochopras kuciora. Pocdarel. PochopHubie ynodperus. MHCEKTULINIBL.

OO61mas xapakTepucTrKa 31eMeHTOB [V A- rpymnmbl: 0COOEHHOCTH CTPOCHUS aTOMOB, TPOCTHIX
BELIECTB M COCIMHEHUI B 3aBUCHUMOCTU OT MOJIOKEHHUs 371eMeHTOB B l[lepuoanueckoil cucreme.
VYrepon. AnnorponHsle Monudukanuu: anMas, rpadut. AMOp(dHBIN yIiiepod U ero copra: caxa,
aKTUBHUPOBAHHBIN yronb. AjcopOuus. XuMUYecKue CcBOHCTBa ymiepoaa. Kokcoxummuueckoe
MIPOU3BOACTBO U €ro npoaykuus. Kapousl.

Oxkcun yrmnepona(Il): ctpoenue mosnekybl, mosrydeHue u ero cBoictsa. Oxcup yrepona(lVv):
CTPOEHHUE MOJIEKYJIBI, [TOJIyUEHUE W €0 CBOMCTBA. YToJbHas KUCJI0TAa. COIM yrolnbHOW KHCIIOTHI:
KapOOHaThI ¥ ruApoKapOoHaThl. TexHUUecKast ¥ MuuieBast coja.

Heopranuueckne M OpraHM4ecKHE BEIIECTBA. YIVIEBOAOPOABI. XUMHUYECKOE CTPOEHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COEIMHEHUSI aTOMOB B MOJIEKYJIE€ 110 BaJIEHTHOCTH.

MeraHn, 3TaH, Kak NpeAEIbHbIE YIIEBOAOPOAbI. JTUIEH U ALlETUIECH, KaK HEMPEIEIIbHBIC
(HeHachlllleHHbIe)  yriieBonoponbl. lopenue yrneBogoponoB. KadecTBeHHBIE peakuuud Ha
HENpPEENbHbIE COCIUHEHHUS.

OTUJIOBBIA  CHUPT, €ro TMOJy4eHHe, MpPUMEHEHHEe U (U3HOIOrHYEecKoe JeHCTBUE.
Tpexaromublif criupt munepuH. KayecTBeHHas peakiysi HA MHOTOAQTOMHBIE CIMPTHI. YKCyCHast —
MIPEJICTaBUTEINb KJlacca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u csorictsa. Kpemnuii B npupozae. Cunmnnnas! v cuitad. OKCHJ
kpemuus(IV). KpemnaueBas kuciora u €€ coiu.

ITpon3BoacTBo cTekia U nemeHTa. [IpoayKius CuIMKaTHOM MPOMBIIIEHHOCTH: ONITUYECKOE
BOJIOKHO, Kepamuka, gapdop, dhasguc. OnTrudeckoe BOIOKHO.

Hewmeramiel B mpupozae. @paxiionHast meperoHka *H1aKkoro Bo3ayxa, Kak Croco0 MmoxydeHust
KHCIIOpoJia, a30Ta, aprona. [lonydenue docdopa, KpeMHUs, XJI0pa, HoAa. DIEKTPOIU3 PaCTBOPOB.

[TomyueHnue cepHON KHUCIOTBHI: ChIPbE, XMMHU3M, TEXHOJIOIMUYECKas CXEMa, METO KHUIISIIETO
CIIOsl, IPUHIIMIIBI TEII000MeHa, MPOTUBOTOKAa M IUpKymsauuu. Oneym. [IpousBoicTBo ammuaxa:
CBIPBE, XUMU3M, TEXHOJIOTHYECKAs CXEMA.

IIpakTnyeckune padornl
2. VI3y4yeHune CBOMCTB COJITHON KUCIIOTHI
3. V3yueHue CBOMCTB CEpPHOM KHUCIOTHI
4. IlonydyeHne aMmmMHuaKa U U3y4eHHE €ro CBONCTB
5. IlonydeHue yrieKkuciioro raza u U3y4eHue ero CBOMCTB

MeTaJibl M MX COEIMHEHHUS

[Tonoxxenne wmetamwioB B Ilepuoguueckoid cucreme xumudeckux anemeHtoB . U.

MenneneeBa, CTpOEHME HMX aTOMOB M KpHUCTAIIOB. MeTramindyeckas CBA3b M MeTalIM4yecKas



KpUcTaymmyeckas pewmérka. dusznyeckue CBONCTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOAHOCTD,
OTpakaroIasi CriocoOHOCTh, INIACTUYHOCTh. CIIaBbl YEPHBIE U IIBETHBHIE.

Mertainpl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUYECKUI psij HanpsbkeHuil. B3aumonelicTBue
METAJJIOB C HEMETAJUIAMH, OKCUJIAMH, KUCJIIOTaMH, COJIIMU. AJIFOMHUHOTEPMHUSL.

Oxcuapl U TUAPOKCUABI LIEJIIOYHBIX METaJUIOB, UX IIOJyYEHHUE, CBOWCTBA, NPUMEHEHMUE.
Bakneimme conu IIEI0YHBIX METAJUIOB, X 3HAUYEHUE B JKMBOM M HEKHMBOHM IIPUPOIE U B KU3HU
YEJI0BEKa.

Oxcuapl M TMIPOKCHIBI LICJIIOYHO3EMENBHBIX METaUIOB, WX IIOJIy4eHHE, CBOWCTBA M
IIpUMEHEHHE. BaxkHenmme coinu mEIOYHO-36MENbHBIX METAJUIOB, X 3HAYEHUE B IIPUPOAE U KU3HU
yenoBeka. KapOoHaTsl U rupokapOOHaThl KaabLHs.

XKeéctkocTh BoAbI: BpeMeHHast U ocTosiHHAsg. CriocoObl yCTpaHEHUs! BPEMEHHOU JKECTKOCTH.
Crioco6b! ycTpaHeHHs IOCTOAHHOM KECTKOCTU. VOHUTHI.

CoenuHeHus alOMUHHS B TpPHUpoJe. XUMHUYECKHE CBOWCTBA amtoMHHUSA. OCOOCHHOCTH
OKCHJa U THJIPOKCHJAA aTIOMMHHUSA Kak aM(OTEpHBbIX coequHeHuil. Bakneiime conu amoMuHUS
(xnopun, cynbdar).

OcobenHocTu cTpoeHus: aroma skenesa. JKenmezo B mpupone. Baxuelme pynel skenesa.
[Tonyuenue uyryna u cranu. Oxcuasl u ruapokcubl xenesa(ll) u (I). Conu xenesza(Il) u (IID).
OOHapy>keHHe HOHOB KaTHOHOB JKeJie3a B PacTBOpE. 3HaUEHUE COeTMHEHUH jKenesa.

Koppo3us xumudeckas 4 31€KTpoOXUMHUYecKasi. 3aluTa METaNIOB OT KOPPO3HUH.

Mertasibl B Ipupozie: B cBOOOIHOM BHJE U B Buje coeauHenuil. [londarue o Merammypruu.
Uépnas n nerHas meramtyprus. llupomeramnyprus, ruIpoMeTaIyprusi, INEKTPOMETAIIYPrHsl.
Jlomennslii mponecc. IlepepaboTka yyryHa B cTajb. DIEKTPOIU3 PacIIaBOB.

IIpakTnyeckune padornl
6. [Tomyuenue sxeCTKOM BOJIBI U CITOCOOBI €€ yCTpaHEHHS
7. PemieHne SKCIIEpUMEHTANIBHBIX 3a7a4 10 TeMe «MeTaib

XuMuS M OKpY:Ka0Las cpena
C TpoeHHe 3eMIIM: SIIpO, MAaHTHUS, 3€MHas Kopa, UX XUMUYeckui coctaB. Jlutocdepa u eé
XUMHUYECKH cocTaB. Munepaisl. Pynbl. Ocagounsie nopoasl. [lone3nsie nckonaemble. XUMUYECKUI
cocTaB ruapochepbl. XUMUYECKUM COCTaB aTMOC(EPHI.

VICTOUHUKN XMMHMYECKOTO 3arpsi3HEHHs OKpyXaroled cpezpbl. [7100aibHble SKOJOIrHYECKue
MpoOJieMbl  YEJIOBEYECTBA: IMAPHUKOBBIA J(PQEKT, KUCIOTHBIE JOXKIU, O30HOBBIE JIBIPHI.
MexayHapoJHOe COTPYAHMYECTBO B OOJACTH OXpPaHbl OKpPYXKaroIled Cpeabl OT XUMHYECKOro
3arpsi3HeHus. «3en€Hasi XUMHUSD.

MapkHpoBKa yIaKOBOYHBIX MarepuajoB, SJEKTPOHUKH M OBITOBOM TEXHMKH, MPOIYKTOB
MUTAHUSA, STUKETOK IO YXOy 3a OJICKIOM.

O0001eHNe 3HAHMH 110 XUMHH 32 KYPC OCHOBHOM 1IKO0JbI. Iloaroroka k OcHOBHOMY
roCyAapCTBEHHOMY JK3aMeHy

CrpoeHue atoma B COOTBETCTBUU C MOJIOKEHUEM XMUMUYECKOTO eMeHTa B [lepuonnyeckoit
cucreme. CTpO€HHE BELIECTBA: XUMHUYECKas CBSI3b M KPUCTAIIIMUYECKUE PEIIETKU. 3aBUCUMOCTD
CBOMCTB 00Opa30BaHHBIX JIEMEHTAMHU IMPOCTHIX BELIECTB (METAJUIOB, HEMETAJIOB, OJaropogHBIX
ra3oB) OT IIOJIOKEHUS 1eMeHTOB B [leproanueckoii cucreme. TUNOIOTUS HEOPraHUUECKHUX BELECTB,
JieJieHne X Ha Kjacchl ¥ rpynmnsl. [Ipeacrasureny.

[Ipu3Haky 1 ycloBuUs MPOTEKAHUSA XUMHUECKUX peakiuil. TUIonorus XuMM4ecKux peakuui
o Ppa3InYHBIM OCHOBAHUSIM. Peaknun MOHHOTO oOMeHa. OxucCIUTENBHO-
BOCCTaHOBMTEJIbHBIE PEAKLINY.

XHWMHMYECKHE CBOMCTBA TMPOCTBIX BEIIECTB. XapaKTEpHblE XHWMHUYECKHE CBOMCTBA
coieoOpasylonMx  OKCHJIOB,  THAPOKCHUIOB  (OCHOBaHMM,  KHCIOT U aM(OTEPHBIX
THAPOKCUJIOB), COJICH.



Ne | Jlara Komnu
/i 9 YECTB
Tema ypoka Jlomaree 0
3aHaHHe
9aco
B
IloBTOpEeHuUE 0 000011IeHNe CBeleHUi 10 Kypcy 8-1o kiaacca. Xumuyeckue peakuuu (15 v)
1 | 06.09 | O6mmit maCcTpyKTaX 10 [1Th. Koncnekr 1
Ilepuonnueckuil 3aK0H U IEpUOANYECKAs CUCTEMA
xuMuyeckux nemeHToB [[.M1.MenzeneeBa B cBeTe yueHus o
CTPOCHHUU aToMa.
2 | 07.09 | XapakTrepucTuka XUMHYECKOTO 3JIEMEHTa Ha OCHOBaHUU ero | KoHcrekt 1
nosiokeHus B Ilepuoguyeckont cucreme /1. 1. Menneneesa.
3 | 13.09 | Knaccudukanus HECOPraHMIECKUX BEIIECCTB U UX §1,B.6,7 1
HOMEHKJIaTypa
4 | 14.09 | AmorepHOCTh. AMGMOTEPHBIC OKCUBI U THAPOKCHJIBI. §1,B.8 1
5 |20.09 | Knaccudukanuss XUMHUECKUX PEaKIUH. §2, B.6,9 1
6 | 21.09 | CkopocTh XMMHUYECKOU PEAKITUH. §3,B.3-5 1
7 | 27.09 | Karanu3aropsl U KaTaaus. §2, B.8, §3 1
8 | 28.09 | Xumudeckue CBOWCTBA KUCIOT B CBETE TEOPUHU §6,8.45,178 | 1
AIIEKTPOJIUTHYECKOMN TUCCOMALINN
9 |04.10 | XumMudeckue CBOKWCTBA OCHOBAHUH B CBETE TEOPUU §7,8.4,16,7 |1
AIIEKTPOIUTHYECKOMN TUCCOIMALINN
10 | 05.10 | Xumudeckre CBOMCTBA COJICH B CBETE TCOPHH §8,8.4,5,16,7 | 1
AIIEKTPOJIUTHYECKOMN TUCCOMALINN
11 | 11.10 | IloHsATHE O THAPOIU3E COICH §9, B.4-6 1
12 | 12.10 | IIpakTrueckas padora Ne 1. Pemenne skcnepumentanbabix | Ctp. 52-53 1
3a/1ad o TeMe «IEKTPOTUTHYECKAast TUCCOLUAIUS)
13 | 18.10 | O6o06menue u cucTeMaru3alys 3HaHuH 1Mo Teme: «Oomas §1-9 1
XapaKTePUCTUKA XMMHUECKHUX DIIEMEHTOB U XMMHYECKHUX
pEAKLIHIN.
14 | 19.10 | KonrponsHas padora Ne 1 o teme: «O01mas §1-9 1
XapaKTePUCTUKA XUMHUYECKHUX DJIEMEHTOB U XHMHUYECKHX
pEAKLIHIN.
15 | 25.10 | AHanmu3 KOHTPOJIBHOM paboThI Mo Teme: «Oomast §1-9 1
XapaKTePUCTUKA XMMHUECKHUX DIIEMEHTOB U XMMHYECKHUX
peakuuiiy. [I[pakTUKyM 10 penieHuo 3a1ad.
HemeTasibl n ux coenuHeHus (28 1)
16 | 26.10 | OOmias xapakTepHUCTHKA HEMETAIIOB § 10, B.6,7 1
17 | 08.11 | OGmas xapakrepuctuka 31nemMeHToB VIIA rpynmnsr — §11B.6 1
TaJIOTCHOB
18 | 09.11 | CoenuHenus rajmoreHoB. Vcnomp30BaHUE TaJIOTCHOB TIPH §12,8.7,8 1
MIPOU3BOACTBE MPOAYKTOB OBITOBOM XUMHUU HA
TIPEITPUATHSIX.
19 | 15.11 | IIpakTtnueckas padora Ne 2. «3ydyeHue cBOICTB COMTHON Crp.72 1
KHCIIOTBD)
20 | 16.11 | OOmas xapakTepucTrka 31eMeHToB VI A -XaJIbKOTeHOB. § 138B.5 1
Cepa
21 | 22.11 | CepoBofopoa U Cyab(H bl § 148.4 1
22 | 23.11 | KucnopoaHbie COeMHEHUS CEPBI §158B.6 1
23 | 29.11 | OcHOBBI IPOU3BOJCTBA CEPHOM KUCIIOTHI. § 27 B.5 1
24 | 30.11 | Ilpaktuueckas pabora Ne 3. «/3yyeHue CBOWCTB cepHOH Crp.86 1




KHCJIIOTBD»

25 | 06.12 | OOmias xapakTepUCTUKAa XUMHUYECKHUX 3JIE€MEHTOB VA § 1584 1
rpyImnbl. A30T
26 | 07.12 | Amvuak. Cox aMMOHHS. §17B.8 1
27 | 13.12 | OcHOBBI IPOM3BOJICTBA AaMMHUAKA. § 27 B.6 1
28 | 14.12 | Ilpaktuueckas padbota Ne 4. «[lonydyeHne amMmmuaka u Crp. 94 1
W3YUYCHHE €r0 CBOMCTBY»
29 | 20.12 | Kucnopojaconaepskamue coeiuHeHust a30Ta. OKCHIBI § 18 B.5 1
30 | 21.12 | AzoTHast KUCIIOTa, €€ CONH. A30THBIC YIOOpEHUS § 18 B.6 1
31 | 27.12 | docdop § 1984 1
32 | 28.12 | Kucnopoansie coequaenus Gpocdopa I[lomyuenue dpocdaros | § 19 B.6 1
IIPH IPOM3BOJICTBE YIOOPECHUH.
33 | 11.01 | Obmas xapaktepuctuka snemenToB IV A- rpynmel. Yrepon | § 20 B.7 1
34 | 17.01 | Kucnopozacoaep:xaiiue COeIUHEHHs yIliepoaa § 21B.7 1
35 | 18.01 | Ilpaktuueckas padota Ne 5. «Ilomyuenue yrmekucioro raza | Crp.115 1
Y M3Y4YCHHUE €0 CBONUCTBY
36 | 24.01 | VYrneBonoponsl. [Ipumenenue npeneabHbIX YIIEBOAOPOAOB. § 22 B.6 1
37 | 25.01 | Kucnopojacoaepkaiiyue OpraHnueCKue COSTMHEHUS § 23 B.6 1
38 | 31.01 | KpemHuii § 24 B.5 1
39 | 01.02 | Kucnopoansie coequHeHus KpeMHust. CHITMKaTHAS § 24,25 8.3 1
MPOMBIIIJICHHOCTb.
40 | 07.02 | [Tomy4yenne HeMeTasIOB TexHOIOTHS TIOIydeHus Boropoaa . | § 26 B.8
41 | 08.02 | O600mmeHHEe U cUCTeMaTH3aIus 3HAHUH 110 TEME: § 10-27
«HeMeTambl ¥ UX COSAMHEHUSD
42 | 14.02 | KonTponbHas padota Ne 2 o reme: «Hemeramisl u ux §10-27 1
COCTMHEHUS
43 | 15.02 | Ananu3 KOHTPOJILHOU paboThI O Teme: «HemeTanssl 1 ux §10-27 1
coeguHeHUs» [IpakTHKyM 1O PEeNIeHUIO 3a/1a4.
MeTtasibl 1 ux coequHeHus (16 4)
44 | 21.02 | ITomoxxenue metauioB B [leproanueckoii cucreme, §28, B.8 1
CTPOEHHE aTOMOB U KPHCTAJJIOB
45 | 22.02 | XuMuuecKre CBOMCTBAa METAILJIOB. B3anmoseiicTBre ¢ §29, 8.4 1
MIPOCTHIMH BEIIECTBAMHU.
46 | 28.02 | XuMmuueckre CBOMCTBAa METAJLJIOB. B3anmoeiicTBre co §29,B.5 1
CJIO’KHBIMH BEI[ECTBAMHU.
47 | 01.03 | O6mias xapakTeprCTHKA MICIIOYHBIX METAIIJIOB § 30,. 3,4 1
48 | 07.03 | O6mias xapakTeprCTHKA MEIIOYHO3EMEIIbHBIX METAJIIOB §31,B.5 1
49 | 14.03 | XX&cTkocTh BOABI M CIOCOOBI €€ yCTpaHEHUs §32,B.7 1
50 | 15.03 | Ilpaktuueckas padota Ne 6. «[lomydeHne xeCcTKON BOABI U Crp.166 1
crocoObl €€ YCTpaHSHHsD)
51 | 21.03 | ATIOMHUHHI U €70 COETUHEHNS §33,B.5,6 1
52 | 22.03 | XKene3o u ero coenMHEHU § 34,8.4,5 1
53 | 04.04 | IIpaktuueckas padora Ne 7 Crp. 177-178 | 1
«Pemenne sKcrepuMEeHTANBHBIX 337124 M0 TeMe «MeTamibhy
54 | 05.04 | Koppo3susi MeTaUIOB M CIIOCOOBI 3aIIUTHI OT He€. Mephl § 35, 1
00pBOBI C KOPPO3UEH HA TPOU3BOACTBAX. B.9(moMarrau
i
9KCTIIEPUMEHT
)
55 | 11.04 | Meramisl B npupoje. (OCHOBHBIE MECTOPOKACHUS PYI. §36,8.3 1
56 | 12.04 | Ilonsitue o metasnypruu [lonmydenue cranu Ha xumudeckux | § 36, B. 4,9 1




HPEANPUITHUSIX.

57 | 18.04 | O6oO6meH e U cucTeMaTH3aIys 3HaHUH 110 TeMe: § 28-36 1
«Metaybl»
58 | 19.04 | KonrponbHas padora Ne 3 mo teme: «MeTayabhy § 28-36 1
59 | 25.04 | AHanu3 KOHTPOJIBHOM pabOoTHI 1O TeMe: «MeTalIb. § 28-36 1
IIpakTHKyM 110 pelIEeHHUIO 3aay.
O0001menne 3HaHUH 10 XMMHH 32 KypC OCHOBHOM IIKOJIbI. (64)
60 | 26.04 | BemectBa §39,8.1-12 |1
61 | 02.05 | Xumudeckue peakiuu §40,8.1-10 |1
62 | 03.05 | OcHOBBI HEOPTraHUYECKON XUMHH §41,8.1-10 |1
63 | 10.05 | O6oOmeHre 1 cucTeMaru3anys 3HaHUH 1Mo Kypcy ocHOBHOW | §1-36 1
TITKOJTBI
64 | 16.05 | MToroas kKOHTpoOJbHAs paboTa §1-36 1
65 | 17.05 | Aranu3 UTOroBOI KOHTPOIBHOM padoThl. [IpakTukym 1o §1-36 1
PEIICHHIO 3a]1au.
XuMHUS M OKpYxkawoas cpeaa (3 4)
66 | 23.05 | Xumuueckas opraHu3anus IaHEeThl 3eMIIs §37 1
67 | 24.05 | OxpaHa OKpy»XKarollei cpeibl OT XUMUYECKOTo 3arps3HeHus. | § 38 1




