IlosicHuTeIbLHAS 3aMMUCKA.

Pabouas mporpamma o XMMHH Ha YPOBHE CpeHEro 001ero oopasopanus pazpadborana yuuteneMm xuMud MBOY «MommuHCKast CpeHss [IKOJIa
Nnaropoii Hagexmoii CepreeBHOM, MMEIOIICH BBICIITYIO KBATH(PUKAITMOHHYIO KaTETOPHIO.

Pabouas mporpamma no xumuu it 11 kimacca paspadorana B coorBerctBur @I'OC COO, yTBep>KACHHBIM MTPUKa30M MHUHUCTEPCTBA
oOpasoBanus u Hayku Poccuiickoii @eneparun ot «17» mas 2012 1. Ne 413 ¢ u3sMeHEHUSIMU U JONIOIHEHUSIMY, ¢ yueToMm "IIpumepHO OCHOBHOM
00pa30BaTEIILHON MPOrpaMMBI CpeHEro 001Iero oopazoBanus", 0100pEeHHON penieHneM (heaepaTbHOTO yIeOHO-METOINIECKOTO 0O TMHEHIS 110
o0memy o6pazoBanuto (mpoTokod oT 28 uroHs 2016 . Ne 2/16 - 3), cornacHo yu4eOHOTO IJIaHa MIKOJIBI 1 B COOTBETCTBHH C aBTOPCKOM MPOTpaMMOi IO
xumun st cpenneit mkoinsl O.C. I'abpuensiaa, C.A. Cnagkoa 2019r.

N3yuyenne XumMuM B cpe/iHeil 1IKOJIe HANIPABJIECHO HA JOCTUKEHHE CJIeYIOIINX 1esIe:
1) mnoHMMaHME 3HAYMMOCTH XUMHUYCCKHX 3HAHWH Ui KaXJIOro YiICHA COIlMyMa; YMCHHE OLCHMBATh pa3yinuHble (aKThl M SBJICHUS, CBA3aHHBIC C
XMUMHUYECKUMHU 00bEKTaMHU U IpolieccaMu, (GopMyInpoBaTh U 000CHOBBIBATH COOCTBEHHOE MHEHUE;
2) NOHMMAaHUE POJIU XUMHUHU B COBPEMEHHON €CTECTBEHHO — HAyYHOUM KapTUHE MUpa U UCIOJIb30BaHHE XUMUYECKUX 3HAHUHN A1 OOBSICHEHUS
00BEKTOB U MPOLIECCOB OKPYKAIOLIEH 1eHCTBUTEIBHOCTH — MPUPOAHOM, COMAIBHOM, KYIbTYPHOU, TEXHUYECKOU CpeJIbl;
3) dopMupoBaHue y CTapUIEKIACCHUKOB MPU U3y4YEHUU XUMUU OTIBITA TO3HAHUS M CAMOIIO3HAHUS C TOMOUIBIO KITFOUEBBIX KOMIIETEHTHOCTEH, KOTOpbIE
MMEIOT YHUBEPCAIIbHOE 3HaUCHHE I Pa3IMYHbIX BUJOB JIEATEIBHOCTH, - IIOUCKA, aHaiIu3a U 00paboTku MH(GOpPMALIUU, U3TOTOBIICHUS
MH(OPMALIMOHHOTO MTPOEKTA U €ro MPE3CHTAIMH, IPUHATHS pelIeHn, 0€3011aCHOT0 UCIOIb30BaHUS BEIIECTB U MAaTEPUAJIOB B OBITY;
3agaumn:
1) bopmupoBaHre €CTeCTBEHHO — HAyYHOU KapTUHBI MUPA, B KOTOPOW CHCTEMAa XMMUYECKUX 3HAHUH SBJISETCS €€ BaKHEHIIUM KOMIIOHEHTOM;
2) pa3BUTHE HWHTEUIEKTYaJbHOTO U HPAaBCTBEHHOTO MOTEHIMaNa CTapUICKIACCHUKOB, (OPMUPOBAHUE Yy HUX SKOJOTUYECKH I'PaMOTHOTO MOBEJCHUS B
y4eOHOU IEeSATETHHOCTH, a TAK)KE B OBITY;
3) nmoHuMaHue HE0OXOAMMOCTH 0€30MacHOro OOpalleHHsl ¢ BEIECTBAaMH U MaTepuajaMu, UCIIOJIb3yeMbIMH B MOBCEIHEBHOM JKU3HH;
IIporpaMmma opreHTHPOBAaHA HA Pa0OTY MO0 yYeOHHUKAM:

Xumus 11 kimace: yueOHUK i1 ydammxcs oOmieoOpasoBarenbHbix yupexaeHuit /O.C. I'abpuensn, W.I. Octpoymo, C.A. CnaakoB. — M.:
[Ipocsemenue, 2021r
MecTto npeaMera B yueOHOM IJIaHe.

PaGouas mporpamma mo XUMHH JIJsl CpeHero ooOuiero oOpa3oBaHus Ha 0a30BOM YpOBHE COCTaBlieHA U3 pacueTa 14 B Henmemo - 34 4 3a ron
oOyueHusl.

[IpomexyTouHas aTTecTalus NPoXoauT B (opMe TeCTUPOBAHUSA 3aJaHUI: ¢ BLIOOPOM OJHOTO BEPHOTO OTBETA, 3a/IaHUS HA YCTAHOBIICHUE
COOTBETCTBHUS, 33JaHUS CO CBOOOIHBIM OTBETOM (ypaBHEHHUS PEaKI[Uil, IEIOYKHU MIPEBPAIICHUN U pellIeHHEe 3a/1a4).

IInanupyemsble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa
B pesynbraTe n3ydenus yaueGHoro npeamera « XMMHs» Ha ypOBHE CpeHEro o0Iiero oopa3oBaHus:
BbInycKHUK HAy4YHTCS:
® [IOHMMAaTh XUMHUYECKYIO KAPTHUHY MUpPa KaK COCTaBHYIO YacTh LIEJIOCTHON Hay4YHON KapTUHBI MUDA;
® pacKphIBaTh POJIb XMMUU U XMMHUYECKOTO IPOU3BOJICTBA KaK MIPOU3BOAUTEILHON CHIIBI COBPEMEHHOTO OOILECTBa,
¢ (opmynupoBaTh 3HAUYCHHE XUMUU U €€ TOCTHXKEHUH /7S TIOBCETHEBHOM JKU3HU YEJIOBEKa;



YCTaHABJIMBATh B3aUMOCBSI3b MEK/ly XMMUEH U IPYTMMHU €CTECTBECHHBIMU HAyKaMU;

(dbopMynHpOBaTh OCHOBHBIE TOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHHUSI OpraHNuecKux coequHenuii A. M. byrieposa u

WJUTFOCTPUPOBATH UX IIPUMEPAMH U3 OPraHUYECKOM U HEOPraHUYECKOM XUMMUH;

apryMEHTUPOBATh YHUBEPCAIbHbBINA XapaKTep XMMUYECKUX MTOHITUI, 3AKOHOB U TEOPUI JJIsl OPraHMYECKON M HEOPraHUYECKON XHUMUU;
dbopmymuposars [lepuonndeckuii 3axkoH []. V1. MenieneeBa u 3aKOHOMEPHOCTH U3MEHEHU B CTPOCHUH U CBOMCTBAX XUMUYECCKHX AIEMECHTOB U
00pa30BaHHBIX UMU BELIECTB HAa OCHOBE Ileproamueckoii cucTeMsl Kak rpaduiaeckoro otoopaxenus [leprnoauaeckoro 3akoHa;
XapaKTEPHU30BaTh S U P-JIEMEHTHI, a TAKXKE JKele30 N0 HMX noJiokeHuto B Ilepumonnueckoin cucreme . M. Menneneesa;

KJIaCCI/I(bI/IIII/IpOBaTI) BHU/bI XUMHYECKOH CBSI3U M THITBI KPHUCTATNIMYCCKUX PCUICTOK, OOBSICHSATH MEXaHU3MBI HX O6pa3OBaHI/I$I M TIOKa3bIBaTh CANHYIO

MPUPOTY XUMUUYECKUX CBSI3el (KOBAJIEHTHOM, HOHHOM, METAJUTMYECKON, BOJOPOTHON);

OOBSACHATH IPUYUHBI MHOTOOOPa3Hsl BEIIECTB, UCIIOIb3Ys SIBJICHUS U30MEPHH, TOMOJIOTHH, aJIOTPOIINU;

KJIACCU(UITUPOBATH XUMHUYECKUE PEAKIINHA B HEOPTAaHMYECKON U OPTaHUIECKOW XUMHH 110 Pa3TUIHBIM OCHOBAHHSIM H

YCTaHABIIMBATH CIEIU(UKY THIIOB PEAKIHI OT 0OIIEro yepe3 0COOCHHOE K €IMHUIHOMY,

XapaKTepPU30BaTh TUIPOJIH3 KaK CIEIU(UIHBIN OOMEHHBIN TIPOIIECC M PACKPBIBATH €0 POJIb B YKUBOW M HEXXHBOW MPHUPOJIC;
XapaKTEePU30BaTh AJIEKTPOJIN3 KaK CIICIH(PHIHBIA OKUCITHTEIHFHO-BOCCTAHOBUTEIBHBIN TPOIIECC U €r0 MIPAKTHUECKOE 3HAUCHHUE;
XapaKTePU30BaTh KOPPO3UIO METAJIOB KaK OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIM TPOIECC M TpeJyIaraTh CIIOCOOBI 3aIIUTHI OT HEE,
KJIAaCCHU(HUITUPOBATH HEOPTAHNICCKUE M OPraHUYeCKHEe BEIIECTBA;

XapaKTepu30BaTh 00IINE XUMUUYECKUE CBOMCTBA BaKHEHIIINX KIAaCCOB HEOPTaHUYECKUX U OPTraHUYECKUX COETUHEHHI! B IJIaHe OT
o01ero yepe3 0COOEHHOE K €TUHUYHOMY;

WCIIOJIb30BaTh 3HAKOBYIO CUCTEMY XUMHUYECKOTO sI3bIKa JIJIsI OTOOpa)kKeHHs COCTaBa (XUMHUUYECKHE (POPMYIIBI) U CBOMCTB (XMMUYECKHE
YpaBHEHUS) BEIIECTB;

MCI0JIb30BATh MpaBHJia U HOPMbI MEXKIYHAPOAHON HOMEHKIIATYpPbI JJI Ha3BaHHM BelecTB Mo (GopMyliaM U, HA000POT, IJIsl COCTaBICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (POPMYJI COETMHEHUH TI0 UX Ha3BaHUSIM;

3HATh TPUBHUAJIbHBIC HA3BAaHUS BAXKHEUIITNX B ObITOBOM OTHOIICHUH HEOPraHUYECKUX U OPraHUYECKUX BELIECTB;

XapaKTepU30BaTh CBOMCTBA, OJYyYCHHE U MPUMEHEHNE BaKHEHIIIUX MPEACTaBUTENICH KI1aCCOB OPTaHUYECKUX COeIMHEHUN (aJIKaHOB, aJKEHOB,
QJIKMHOB, aJKaJMEHOB, apOMaTHYECKHUX yIJIEBOJIOPOJOB, CHUPTOB, (PEHOJIOB, albAETHI0B, IPEICIbHBIX 0JJHOOCHOBHBIX

KapOOHOBBIX KUCJIOT, CIIOKHBIX A(UPOB U )KUPOB, YTIEBOJI0B, aMUHOB, aMUHOKHUCIIOT);

yCTaHABIUBATh 3aBUCUMOCTH SKOHOMHKH CTPaHbI OT J0OBIYH, TPAHCIIOPTUPOBKH U MEPepadOTKH YTIEBOAOPOJHOTO CHIPhs (HEPTH U
MIPUPOJIHOTO Ta3a);

AKCIEPUMEHTAJILHO MOATBEPKAATh COCTAB U CBOMCTBA BAKHEHIIINX MPEACTABUTENICH H3yUEHHBIX KIIACCOB HEOPTAHUYECKUX U OPraHUYECKUX
BEIECTB C COOIOJICHHEM MPABUJI TEXHUKHU 0€30MacHOCTH i paboThl ¢ XUMUYECKHMH BEIIeCTBaMH U J1a00PaTOPHBIM 000PYAOBaHHUEM;
XapaKTepU30BaTh CKOPOCTh XUMHUUECKON PEaKIIMK U €€ 3aBUCUMOCTh OT Pa3NIMYHBIX (PaKTOPOB;

XapaKTepH30BaTh XUMUYECKOE PABHOBECHE U €r0 CMEI[EHUE B 3aBUCUMOCTH OT PA3IMYHBIX (PAKTOPOB;

MIPOU3BOJIUTH PACYETHI IO XUMUUYECKUM (hOpMyliaM U YpaBHEHHUSM Ha OCHOBE KOJMUYECTBEHHBIX OTHOLICHUH MEXIY yYaCTHHKAMU
XUMHUYECKUX PEaKIIHii;

coOroAaTh MpaBUIa SKOJIOTHUECKOH 0€30MacHOCTH BO B3aUMOOTHOIIEHUSX C OKPYKAIOIIEH Cpeoil MpHu 0OpallieH!uH ¢ XUMHIECKUMU
BEII[ECTBAMU, MaTepHalaMHt U TPOIIECCAMHU.



BLIHyCKHHR Ha 0a30BOM YPOBHE MOJYYUT BOZMOKHOCTHb HAYIUTLCH:

® 1CIOJb30BaTh METObl HAYYHOI'O [TI0O3HAHUS MPYU BBINOJIHEHUU ITPOEKTOB M YU€OHOMCCIIEOBATENBCKUX 337a4 XUMUYECKON TEMAaTUKY;

® IIPOTHO3MPOBATH CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPIaHMYECKUX U OPraHUYECKHUX BEILECTB HA OCHOBE AHAJIOTHH;

IIPOrHO3UPOBATh TEUEHUE XUMUYECKHUX IIPOLIECCOB B 3aBUCUMOCTH OT YCJIOBHM MX MPOTEKaHUS U IIpejiaraTb CocoObl YIpaBJIeHUs

9TUMHU INIPOLIECCAMM;

YCTaHABJIMBATh B3aUMOCBSI3U XMMUU C NIPEAMETaMU T'YMaHUTAPHOTO LKA (A3bIKOM, JINTEPATYPOIl, MUPOBON XYA0XKECTBEHHON KYJIbTYPOM);

PacKpbIBaTh POJIb XUMUYECKUX 3HaHUN B OyAyIed MpakTUUeCKOM e TeNbHOCTH;

PacKpbIBaTh POJIb XUMUYECKUX 3HaHUN B (POPMUPOBAHUN MHAUBUAYATbHON 00pa30BaTEeNbHON TpaeKTOPHH;

IIPOrHO3UPOBATh CIIOCOOHOCTh HEOPTaHUUECKHUX U OPraHUYECKUX BELECTB MPOSBISATh OKUCIUTENbHbBIE /UM BOCCTAHOBUTENIbHbBIE CBOMCTBA C

Y4€TOM CTETIeHEN OKUCIIEHHUS JIEMEHTOB, 00pa3yIolINX UX;

apryMEHTUPOBAaTh €AMHCTBO MHUPA BEIIECTB YCTAHOBIECHUEM T€HETUUECKOU CBSI3M MEK/Ty HEOPTAaHMYECKMMU U OPraHUYEeCKUMH BELIECTBAMY;

® BIJAJIETh XUMUYECKUM SI3bIKOM JUIsl 00OTAIIeHUs CJIOBAPHOTO 3araca U pa3BUTHS PEYH;

® XapaKTEpHU30BaTh CTAHOBJICHUE HAYYHOM TEOPUU Ha pUMEPE OTKPBITHS lleproanyeckoro 3akoHa ¥ TEOPUM XUMHAYECKOTO CTPOECHUS
OpPraHNYECKUX BELIECTB;

® KPUTHYECKH OTHOCUTHCS K IICEBAOHAYUYHOM XMMHUUYECKON MH(OPMAINK, NOJy4aeMOH U3 Pa3HbIX HCTOYHHUKOB;

® [IOHMMAaTh TJI00aNbHBIE TPOOIEMBI, CTOSIIUE MTEPE YETOBEUECTBOM (IKOJIOTUUECKUE, SHEPTETUYECKHE, ChIPbEBhIE), U TIpeyIaraTh MyTH UX
pElIeHUs, B TOM YHCJIE U C IOMOLIBI0 XUMUHU.

Xumusi 11 xkaacc. ba3oBblii ypoBeHb

CTpoeHue BemecTs.

OcHoBHbIE cCBeleHHs 0 cTpoeHuH aTtoma. CTpoeHHe aToMa: COCTaB sapa (HYyKJIOHBI) U AJeKTpoHHAst oOonouka. [Tonstre 06 nzoronax. [lonsatue o
XUMHUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsiIOM sipa.

Ilepuoanveckasi cucrema xXuMu4ueckux 3jaemMeHToB JI. U. MenaeneeBa B cBeTe Y4eHUS O CTPOeHMH aToMa. DU3NYECKUN CMBICT MPUHATON B
tabnuue JI. V. MeHneneeBa CUMBOJIMKH: TOPSIIKOBOIO HOMEpa 3J€MEHTa, HOMepa Mepuojia U HoMmepa Tpymmbl. [[oHSATHE O BaJIGHTHBIX 3JEKTPOHAX.
OTtoOpaskeHne CTPOCHHUSI SJEKTPOHHBIX 000JI0YEK AaTOMOB XMMHUECKUX 3JIEMEHTOB C IOMOIIBIO 3JIEKTPOHHBIX U AJIEKTPOHHO-Tpadudeckux GopMyi.

OObscHEeHnEe 3aKOHOMEPHOCTEH U3MEHEHHsI CBOMCTB JIEMEHTOB B MEPHOJIaX U TPYMIax NEPUOJHUECKON CUCTEMBI, KaK CIEACTBHE UX AIIEKTPOHHOTO
CTPOEHHUSI. DINEKTPOHHBIE CEMENCTBA XUMUYECKUX DJIEMEHTOB.

CraHoB/IeHHEe M Pa3BUTHE NMEPHUOINMYECKOr0 3aKOHA M TEOPHMU XUMHYeCKOro crpoeHus. [Ipeanocbuiku oTkpeiThs Ileproauyeckoro 3akoHa u
TEOPUH XMUMHUYECKOTO CTPOCHHSI OPraHMYEeCKUX coeAuHEHUM. Poib JTUYHOCTH B UCTOPUM XMMHUHM. 3HAY€HUE NMPAKTUKU B CTAHOBJICHHM U Pa3BUTHH
XUMHUUYECKUX TEOPHUH.

HNonnasi xummuyeckasi cBsi3b U HOHHbIe KpUcTaindyeckue pemérku. Katnonsl u annonsl. lloHsaTHe 00 MOHHON XMMHUYECKOH cBsizu. MoHHAas
KpUCTAIIIINYECKas pemérka u (pu3ndeckue CBONCTBA BEIIECTB, 00YCIOBICHHBIE STUM CTPOCHUEM.



KoBajienTHasi xumu4eckasi cBsi3b. [IoHATHE O KOBaJIEHTHOW CBSI3U. OJEKTPOOTpHULATENbHOCTh. HemousipHas U nossipHasi KOBaJICHTHBIE CBSI3H.
KpaTHOCTh KOBaJIGHTHOW CBsI3U. MeXaHU3MBbI 00pa30BaHUS KOBAJICHTHBIX CBSI3€i: OOMEHHBIN M JOHOPHO- aKIENTOPHBIA. [I0ISIpHOCTH MOJIEKYIIBI, KaK
CIIEICTBUE MOJSIPHOCTH CBSI3U M I'€OMETPUU MOJIEKYJbl. ATOMHBIE U MOJEKYJISpHbIE KpUCTaUIMUECKuE peméTku. Pu3nueckue CBOMCTBA BELIECTB,
00yCIIOBIICHHBIE TUTIOM KPHCTAITIMYECKHX PEIIETOK.

Meranyeckast ¢Bsi3b. [IoHATHE O METAUIMYECKON CBS3M M METAJUIMYECKUX KPUCTAUIMYECKUX pelérkax. @u3ndecKue CBOKMCTBA METAJLIOB HA
OCHOBE HX KPUCTAJUIMYECKOro CcTpoeHus. [I[puMeHenne MeTamioB Ha OCHOBE UX CBOMCTB. UEpHbIE M LIBETHBIE CILIABBI.

Bopopoanas xummuueckasi cBsi3b. MeXMOJEKYIsIpHas U BHYTPUMOJIEKYJIIpHAsi BOJIOPOJIHBIE CBSA3U. 3HAUEHHE MEKMOJIEKYIISIPHBIX BOJIOPOJHBIX
CBs3€H B IIPUPOJIE U )KU3HU YEIIOBEKA.

IHonumepsl. IlosrydeHre NONMMEPOB pPEaKUUAMM MOJMMEPHU3ALIUN U MOJHUKOHICHCAMK. BakHeWue npeICcTaBUTENN IUIACTMACC U BOJIOKOH, MX
IIOJIy4eHHUE, CBOMCTBA U TpuMeHeHue. [[oHATHE 0 HEOpPraHMYECKUX MOJIMMEpPax U UX IPEICTaBUTEIIH.

Mucnepcuble cuctembl. [loHsTre 0 nucnepcHol (aze M AUCIEPCHOHHOM cpene. ArperaTHoe COCTOSIHHME pa3Mep 4acTull (a3bl, KaKk OCHOBa JJIs
KJIaCCU(UKAIMU JUCIIEPCHBIX CUCTEM. OMYIbCHH, CYCIIEH3UH, a’p030JId — TPYMNIbl IpyOOAUCIIEPCHBIX CUCTEM, WX MPEACTaBUTENU. 301U U Telnu —
IPYINIIBI TOHKOJHUCIIEPCHBIX CUCTEM, UX MpeacTaBurenu. [lonsaTre o cnHepesnce U Koaryssiuu.

Jemoncmpayuu. Tleproanueckoit cucteMbl XumMuueckux aiemMenToB J[. . MenaeneeBa B pa3nuuHbiX ¢popMax. Mojenb HOHHOM KpUCTAJTMUECKOM
pEelIETKM HAa NpUMeEpe XJopujaa HaTpusa. MuHepasbl ¢ 3TUM THIIOM KPHUCTAIMYECKOM PEMIETKOW: KaJdbLUT, TaJIUT. MOJENIH MOJIEKYJISIpPHOU
KPUCTAJIMYECKON PEMIETKH Ha MPUMEPE «CYXOTo JIbJIa» WU HMOJa U aTOMHOM KpHUCTAJNIMYECKOW peléTKU Ha MpuMepe anmasa, rpadura Wik KBapliia.
Monens MonsipHoro oobséma raza. Moaenu KpUCTaJUIMYECKUX PEIIETOK HEKOTOPbhIX MeTauioB. Kosuiekuuu o0pasiioB pa3iMyHbIX AUCIIEPCHBIX CHCTEM.
CuHepesnc U KoaryJsius.

Jlabopamopuvie onvimul. KOHCTpyupoBaHHE MOJIENM METAINTMYECKOW XUMUYecKoi cBsi3U. [loslyueHne KOJJIOMTHOTO pacTBOpa KypHHOToO Oeka,
HCCIIEIOBAaHUE €ro CBOMCTB C MOMOUIBIO JJa3epHON YKa3KH U MpOBe/ieHue ero neHarypauuu. [lomydeHne sMynbCuu pacTUTENHLHOTO Macia U HaOJIioieHue
3a e€ paccioenueM. [lomydyeHne cycreH3nn «M3BECTKOBOIO MOJIOKay U HAOIIOeHHE 3a €€ CeMMEHTalIUEeH.

XuMUYeCKHe peakunu

Kaaccndukanus xumuyeckux peakumii. VM3omepuszanus, Kak peakiuu, MpoTeKarouiue 0e3 M3MEHEHHsS COCTaBa BEIIECTB. AJIOTpomnus U eé
npuunHbl. Knaccudukanus peaknuii mo pa3iuyHbBIM OCHOBAHUSAM: IO YUCIY W COCTaBy pEareHToB M MPOAYKTOB, Mo ase, MO HCHOJIb30BAHUIO
Kataju3aTopa win hepMeHTa, o terioBomy 3pdekry. TepMoxuMuueckue ypaBHEHUS PeaKIIHii.

Ckopocts xumMH4YecKHX peakuuii. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHYECKUX PpEaKIUU: NPUPOJA pEearupyrolluX BeEIECTB,
TeMIeparypa, IIOMalb UX COIPUKOCHOBEHUS PEarupyroliuX BEIIECTB, UX KOHIEHTPALUsl, IPUCYTCTBUE KaTaiu3aTopa. [lonstue o katanuze. @ epMeHTHI,
Kak Ouosiornueckre Karanu3aTopbl. MTHruOUTOpHI peakiuii 1 ux 3HaYeHHUE.

XHUMHYecKoe paBHOBecHe M Croco0bl ero cMmemleHusi. Knaccudukanus XUMHYECKUX DPEaKIUil M0 NMpu3HaKy ux HampasieHus. [lonarue 06
o0paTUMBIX peakiusx U xumudeckoM paBHoBecuu. [Ipunnun Jle-1llarense 1 cnocoObl cMelIeHUsT XUMUUYECKOTO paBHOBecusa. OO1as xapakTepucTuka
peakiuii CHHTe30B aMMuaka U okcuaa cepbl( V) u paccMoTpeHue yclioBUii CMEIICHUS X PAaBHOBECHS Ha TPOU3BO/ICTBE.

I'uaposmm3. O6paTtuMslii 1 He0OpaTUMBIN THAPOJU3. I UAPOIN3 coelt 1 ero TUIbl. ['MAPOIN3 OpraHNueCcKUX COETUHEHNH B )KUBBIX OPraHU3MOB, KaK
ocHoBa oOMeHa BeniecTB. [loHsATHE 00 SHEpreTHuecKoM 0OMeHe B KJIETKE U POJIM THAPOJIM3a B HEM.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHbIe peakuuu. CTeneHb OKUCIECHUS M e€ ompezeseHue 1o (opMyilnaM OPraHHYeCKUX M HEOPraHMYECKHX
BEIIECTB. DJIEMEHTHI U BEIIECTBA, KAK OKUCIMTEIN U BOCCTAaHOBUTENHU. [IoHATHE 0 mpoueccax OKUCIEHHs U BOCCTaHOBJIEHUA. COCTaBlIeHNE YpaBHEHUI
XUMUYECKUX peaKIfii Ha OCHOBE AJIEKTPOHHOT0 OanaHca.

JIEKTPOJIM3 PACIIABOB H PACTBOPOB JJIEKTPOJMTOB. XapaKTEPUCTHUKA NIEKTPOJIN3a, KAaK OKHUCIUTEIBbHO-BOCCTAHOBMTEIBHOTO IIpOLECCa.
OCOOeHHOCTH 3JEKTPOJIN3a, MPOTEKAIOIIET0 B PaCTBOPAX 3JIEKTPOJIUTOB. [IpakTHdyeckoe mpUMEHEHHEe 3JIEKTPOJIN3a: MOJIy4YeHUE TaJloreHOB, BOJIOPOJIa,



KHCJIOPO/Ia, IIEJIOYHBIX METAUIOB U IIEJIOYEH, a TaKKe aTOMUHMS SJICKTPOJIM30M PACIUIABOB U PACTBOPOB COCIMHEHUN ATHX 3JIeMEHTOB. [loHsiTue o
raJIbBaHOIUIACTHUKE, TAIbBAHOCTETUH, pa)MHUPOBAHUY [[BETHBIX METAJUIOB.

Jlemoncmpayuu. PacTBopeHHe CepHOUM KUCIOTHl U aMMHUAYHON CENUTPBI U (PUKCAIMS TEIUIOBBIX SBICHUH /ISl 9THX MPoIeccoB. B3anmmoneicTBust
pPacTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KHUCIIOT OJMHAKOBOW KOHIICHTPALIMM C OJMHAKOBBIMH KyCOUKamu (rpaHyjlaMHu) IIMHKAa W B3aUMOJCUCTBHUE
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAIOB (MarHus, IIMHKA, jKeJie3a) C PAaCTBOPOM COJITHOM KUCJIOTHI, KaK MPUMEP 3aBUCUMOCTH CKOPOCTU XHUMHUYECKUX
peakuuii OT MPHUPOJIBI BelecTB. B3aumoaelcTBue pacTBOPOB THOCYNb(aTa HATpUs KOHIEHTpAIMM W TEMIEPAaTypbl C PACTBOPOM CEPHOM KHCIIOTHI.
MogenupoBaHue «KUIIAIIETO clos». MCrmonab30BaHMe HEOPraHMYECKUX KaTallu3aToOpoB (COJiel Kene3a, MOAuJa Kalus) W TPUPOJHBIX OOBEKTOB,
coJiepKanux Katanaszy (CbIpoe Msico, KapTodens) A pasioKeHUs MepoKcHaa BOAOpoaa. B3amMoneicTBUEe IIMHKA C COJITHOM KHUCIOTOW HHUTPATOM
cepedpa, KaKk MpUMepbl OKHCIUTEIbHO-BOCCTAHOBUTENIbHOM peakiuil U peakunu ooOmeHa. KonctpynpoBanue Mozaenu anektponusépa. BuneopparmeHnt ¢
MIPOMBIIIJICHHOW YCTAaHOBKH VISl TIOJTYUYEHUS aJTFOMUHUS.

Jlabopamopusie onvimul. Vnmoctpanus npaBuia beprosuie Ha mpakThke — TPOBEACHHE peakiuii ¢ oOpa3oBaHMEM OCajKa, ra3a U BOJIBIL.
I'eteporeHHblii KaTaJin3 HA MPUMEPE Pa3JIOKEHUS MEPOKCUIA BOJIOPOa B MPUCYTCTBUU JUOKCHIa Mapraniia. CMmeleHue paBHOBecHs B cucteme Fe3+ +
3CNS— <> Fe(CNS)3. UcnbeiTanne WHANKATOPAMH CPEAbl PACTBOPOB COJIEH Pa3IUYHBIX THMOB. OKUCIHTEIBHO-BOCCTAHOBUTEbHAS PEAKIIUS U PEAKITUS
oOMeHa Ha mpumepe B3auMOoIeiicTBHS pacTBOpoB cyibdara meau(Il) c xene3oM u pacTBOpOM IIETOYH.

Ilpakmuueckas paboma. Pemenne sKCIEpUMEHTATBHBIX 33/1a4 TI0 TeME « XUMHUUYECKast PEaKIus.

BemecTBa u ux cBoiicTBa

Metamnbl. Ouznyueckre CBOKWCTBA METAUIOB, KaK (YHKIMS MX CTpoeHus. JleleHrne MeTalJIoB Ha TPYIIBI B TEXHUKE M XUMHU. XUMHYECKUE
CBOMCTBa METAJUIOB M 3JEKTPOXUMHUUECKUN psi HanpsbkeHu. [lonarue o MetamuioTepMun (aIFOMUHOTEPMUU, MATHUETEPMUU U JIP. ).

Hemerasuibl. briaropoassie rassl. Hemeramibsl kak okuciaurenu. Hemeramisl kak BOCCTaHOBUTENH. Psan anekrpoorprunarensHocTH. IHEpTHBIE M
0JIarOpOTHBIC Ta3bl.

Kuciaorsl Heopranudyeckue M opraHudeckve. KHciIoTbl ¢ TOUKHM 3peHHMS aTOMHO-MOJIEKYJIIPHOTO Y4eHHs. KHUCIOTBI C TOYKM 3pEeHHUs] TEOpUH
ANEKTPOJUTUYECKON Jucconraiui. KucaoTel ¢ TOUKK 3peHus MPOTOHHON Teopun. OOIIMe XUMHUECKHE CBOMCTBA KHCIIOT. Kimaccudukamus KucioT.

OcHoBaHUs HEOpraHuveckue U opranudyeckue. OCHOBaHUSA ¢ TOUYKU 3PEHUSI aTOMHO-MOJIEKYJSIPHOTO ydeHuss. OCHOBaHUS C TOUKH 3PEHUSI TEOPUHU
ANEKTPOIUTHYECKON aucconranyu. OCHOBaHMS C TOUYKHU 3peHus MPOoTOHHOHM Teopuu. Kinaccuduxaiust ocHoBaHuil. XMMHYECKHE CBOMCTBA OpraHU YECKUX
Y HEOPraHWYECKUX OCHOBAHUM.

AM¢oTepHble cOeIMHEHHs] HeOopraHuvdeckue M opraHmveckue. Heopranuueckue ampoTepHble COCTUHEHHS: OKCHUIBI U THUIPOKCUIBI, — HUX
CBOICTBa U moJyydyeHre. AM(OTEpHbIE OPraHUYECKUE COSTMHEHNUS Ha IpUMepe aMUHOKUCIOT. [lenTuabl U nentuHas CBs3b.

Comn. Knaccudukanust coneid. JKEctkocTth Boabl U cnocoObl e€ ycrpanenus. Ilepexon kapOonata B ruapokapOoHaT u obpatHo. OOurue
XUMUYECKUE CBOMCTBA COJIEH.

Lemoncmpayuu. Konnexkuust meraimnoB. Kosnekuuss HeMmeramioB. B3zaumozeiicTBue KOHUEHTPUPOBAHHOM a30THOM KHMCIIOTHI ¢ Mebio. Bcembliika
TepMUTHOM cMecu. Bcemblika 4€pHOro mnopoxa. BbITeCHEHME TallOT€HOB M3 MX pacTBOPOB JIPYrMMHM TrajloreHaMmH. B3aumopaeilcTBue mnapoB
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHMCIOTHI M aMMHaka («IbiM 0e3 orHs»). IlomydeHne aMMuaka U U3y4eHHE €ro CBOMCTB. PaznuuHble ciydau
B3aMMOJICCTBHS PACTBOPOB COJIEN AIFOMUHUSA €O 1IEN0UYbl0. [loydenue )KECTKOM BOJIBI M YCTPAHEHUE €€ HKECTKOCTH.

Jlabopamopuvie onvimul. [lonydeHne HEpaCTBOPUMOTO THAPOKCHAA M €ro B3aUMOJEHCTBHE C KUCIOTOH. MccremoBaHue KOHIICHTPUPOBAHHBIX
PacTBOPOB COJISTHOM M YKCYCHOW KHCITIOT KameJIbHBIM METOJIOM MpH UX pazbaBieHuu Bojoi. [lomydenune amdoTepHOTro THIpOKCcHIA M U3YYEHHUE €ro
cBoiicTB. [IpoBeeHre KaYeCTBEHHBIX PEAKIIM 110 OIIPEIETIEHUIO0 COCTaBa COJIH.

Ipaxmuueckas paboma. PelieHne SKCIEpUMEHTANBHBIX 33/1a4 110 TeMe «BeriecTBa U uX CBOWCTBaY.

XuMHA 1 cOBpeMeHHOe 0011eCTBO



IIponsBoacTtBo amMmuaka W MeraHoJsa. [loHATHE O XMMUYECKONW TEXHOJOTMH. XMMHUYECKHE PEAaKLUUU B IPOM3BOJCTBE aMMMaKa M METaHOJA.
OOmast xnaccupUKaIMOHHAS XapaKTePUCTUKA pEeaKIMid CHHTE3a B TMPOU3BOACTBE STHUX MPOIAYKTOB. HayuHble NpHHLIMIBI, JEKallie B OCHOBE
IIPOM3BOJICTBAa aMMHaKa U MeTaHoJs1a. CpaBHEHUE 3TUX ITPOU3BOJICTB.

XHMHYeCKasi TPAMOTHOCTh KAK KOMIIOHEHT 001Ieil KyJbTypbl YejoBeka. MapKUpoBKa YIaKOBOYHBIX MaTEpHUAJIOB, 3JEKTPOHUKU U OBITOBOM
TEXHUKH, 3KOJIOTUYHOTO TOBAPA, MIPOYKTOB MUTAHUS, 3STUKETOK 10 YXOAY 32 OJICHKA0M.

Jemoncmpayuu. Monenb TPOMBIIUIEHHON YCTAaHOBKU HOJyYEHMs] CEpPHOM KUCIOTHL. Mojenb KOJOHHBI CHHTE3a aMMuaka. BuaeodparmeHTsl u
CJIaliJIbl O CTENEHU 3KOJOTUYECKON YMUCTOTHI TOBApA.

Jlabopamopnvie onvimsi. VI3ydenne MapKupoBOK Pa3IMUHBIX BHJIOB IPOMBIIIICHHBIX U TPOJIOBOJIECTBEHHBIX TOBAPOB.

IIpumepHoe TemaTHYeCcKOe NJIaAHMPOBaHUe Kypca 11 kiaacca 6a30Boro ypoBHsi

(1 4 B Hexemnto, Bcero 34u)

No HaumeHoBaHue TeMbl ypOKa KounuecrBo uyac. | KoppexkTuposka
ILII.
CrtpoeHue BelecTs 9
1 OCHOBHBIE CBEJICHUS O CTPOCHUHU aToMa. 1
2 [Tepuonnueckas cucteMa XuMHU4ecKux nemMeHToB. Jl. 1. MeHeneeBa B CBeTE y4eHHUsI O CTPOCHUH 1
aroMa. JI.o. MozenupoBaHre NOCTPOCHUS MEPUOTNYECKON CUCTEMBI C TOMONIIBIO KAPTOYEK.
3 CTaHOBJICHHE TTEPUOANYECKOTO 3aKOHA U TEOPUH XUMUUYECKOTO CTPOCHMSI. 1
4 HNoHHas xuMu4ecKkas CBsI3b M HOHHBIE KPUCTAIUIMYECKUE PEIIETKH. 1
5 KoBanenTtHas xumMmuueckast CBsI3b. ATOMHBIC U MOJICKYJISIPHBIC KPUCTALTNYECKUAC PEIIETKH 1
6 Merammueckas xumudeckas cBs3b J1.0.1. KoHcTpykTHpOBaHHE MOAEIN METAUIMYECKON XUMUYECKON 1
CBSI3H.
7 Bonoponnas xumuueckas cBsasb J1.0.2. Jlenatypanus Oenka. 1
8 [Tomumepsr. 1
9 Hucnepcusie cuctemsl. J1.0.3-5 [lonyuenue xomnougHoro pactBopa. [lomydyenue smynscuu 1
pacturensHOro Macia. [loixydeHnue cycrieH3uu U3BECTKOBOTO MOJIOKA U HaOJIOJeHHE 3a e
cenuMenTanuei.P.c.
XHMMHYeCKHEe peaKkunu 12
10 Knaccudukarus XuMHUIECKUX peakiui 2(1)
11 Knaccudukanus xumuueckux peakiuid. JI.0.6 DKCIIEpUMEHT C COJITHOM KUCIOTOH. 1
12 Ckopoctb xumuueckux peakuuid. JI.0.7 Vcrnonp3oBaHHe HEOPraHMYECKUX KaTalu3aTOPOB U 1
MIPUPOJIHBIX 00BEKTOB, COJCPKAIIMUX KaTalaszy AJs Pa3JIoKeHHs MepoKcuia Bojopoaa.P.c.
13 OO6paTUMOCTh XHMHUYECKUX peakinii. XUMUYECKOe paBHOBECHE U CIIOCOOBI ero cMemnieHus. JI.o. 8. 1




Wnnroctpanus npasuna beprosuie (u npunnumna Jle Illatenbe) Ha npaktuke.
14 Tunponus. 2(1)
15 I'maponus. JI.o. 9. McniblTanne MHIMKATOpaMu Cpeibl paCTBOPOB COJIEH Pa3IMYHBIX TUIIOB. 1
16 OxucnuTensHO-BOCCTaHOBUTENbHBIEC peakunu. J1.0.10 B3aumoneiicTBue pactBopa cynbgarta Mean (2) ¢ 1
KEJIE30M U PACTBOPOM IIEIOYH.
17 DJIEKTPOIIN3 PACIIIIABOB H PACTBOPOB. 2(1)
18 DJEeKTPOIN3 pacIuIaBOB U pacTBOPOB. [IpakTnyeckoe mpruMeHeHNe AINEKTPOIIH3a 1
19 IIpakTnueckas padborta Ne 1. Penienue skcriepuMeHTAIbHBIX 33124 110 TeME «XHUMHUYECKask PeaKiysh) 1
20 IToBTOpeHue u 00001IeHNE H3YIEHHOTO 10 TeMe « XMMHUYECKHE PEaKIINN)) 1
21 KonTtponsnas pabora Nel no teme «CTpoeHune BemecT. XuMU4ecKasi peakiys» 1
BemecTBa u ux cBoiicTBa 8 +2
22 Mertamisl. JI.o. 11 DxcnepumenT no Teme «MeTaubiy. 1
23 Hemeramner. Jl.o. 12 DkcniepumenT o Teme «Hemetamibny. 1
24 Heopranwndeckne n opranndeckue KUcioThl. J1.0.13 B3aumopelicTBrE XJIOPOBOJIOPOJIA C AMMHAKOM. 1
25 Heoprannueckue u oprannyeckue ocHoBanwus. JI.o. 14 TlonydeHnne HepacTBOPUMOIO FHAPOKCUAA U 1
€ro B3alMOJIEUCTBUE C KUCIOTOM.
26 Heopraanueckue u opranndeckue amdotepHbie ocHoBanus. JI.0.15 [Tonyuenne ampoTtepHOTo 1
TUAPOKCUA U U3YYEHUE €r0 CBOMCTB.
27 Comu. JI.o. 16 TlpoBenenne kaueCTBEHHBIX PEAKIUH 10 ONPEACICHUIO cocTaBa cojeil.P.c. 1
28 ITpakTueckas pabota Ne 2. PeneHue skcriepuMeHTaIBHBIX 3aJ1a4 10 TeMe «BerecTBa u ux CBOMCTBay 1
29 [ToBTOpeHue u 06o6mEeHre TeMbl «BelmecTBa 1 X CBOKWCTBa 1
30 IToBTOpeHue u 06o0IIEeHNE Kypca. 1
31 Hrtorosoe TectupoBanue no m3ydeHHoMy Kypcey. (K.P.No2) ITA.
XuMHusi U COBpeMeHHOe 001IeCTBO 3
32 XUMUYeCcKasi TEXHOJIOTHSI 1
33 XuMuyeckasi TpaMOTHOCTb KaK KOMIIOHEHT OO0IIel KylbTyphl uenoBeka. JI.o. M3ydenune MapkupoBOK 1
pa3IMYHBIX BUJIOB MPOMBIIICHHBIX U MPOJIOBOJILCTBEHHBIX TOBAPOB.
34 IToBTOpenue u 0606menue Kypca. [lonBenenne nToros yueOHOTo roaa 1
Bcero: 34 4., u3 Hux np.p. — 2, K.p. -2; 1a6. 0. — 16 +2
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