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Heanro peanu3aiuu paboueit MPOrpaMMBbl aJIalTUPOBAHHOU OCHOBHOM
001reo0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUsl [ OOydYarOMIMXCA C
3a/epKKoil ncuxudeckoro pasButus (manee — 3IIP) yueOHoro mpeamera «Xumus» (nanee —
nporpamma) SIBJISI€TCSl YCBOCHHE COJlepyKaHusl ydeOHOro mpeaMera U JOCTHKEHUE 00y4arouMMHUCS
pe3ynbTaTOB M3yYEHHUsT B COOTBETCTBHHM C TPEeOOBaHUSIMH, YCTAaHOBJICHHbIMH DenepalbHbIM
rocyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO 00IIIero 00pa3oBaHus.

[Iporpamma paccuuTaHa Ha YYaIIUXCs, HMMEKIOIIUX CHENH(PUIECKOe PacCTPOHCTBO
NCUXUYECKOr 0, TICUX0JIornueckoro pa3putus, 31IP, a Takke yduThIBaeT CleAyIONIME ICUXUYECKHE
0COOEHHOCTH JIeTell: HeyCTOIuNBOe BHUMaHKE, MaJiblii 00bEM MMaMsATH, HETOYHOCTh U 3aTPYAHEHUE
Ipyd BOCIPOM3BEACHUM MaTepuaia, Hec()OpMHUPOBAHHOCTh MBICIUTEIbHBIX OMNEpaluil aHalu3a;
CHUHTE3a, CpaBHEHMs, 000OIIeHUs, HapylieHus peud. [ns nerell gaHHON Tpynmbl XapaKTepHBI
c1ab0CTh HEPBHBIX IPOLECCOB, HAPYIIEHUS BHUMaHHUA, OBICTpas YTOMIISIEMOCTb M CHMIKEHHAas
paboTOCITIOCOOHOCTb.

B cucreme mkonapHOro 00pa3zoBaHUsl XUMHUS SBIISETCS HE TOJBKO MPEAMETOM U3 YUEHHS, HO
U CpeacTBOM OOYYeHHMs, OIpENeNsSIONMM YCIEIHOCTh B OBJAJCHUH BCEMH HIKOJbHBIMU
npeaMeTaMH U KayecTBO 00pa3oBaHUs B LI€IOM. XHMHs B OCHOBHOH IIKOJE M3y4YaeTcs Ha YPOBHE
paccMOTpeHus (PU3UYECKUX U XUMHUYECKUX SIBJICHHH MPUPOJbI, 3HAKOMCTBA C OCHOBHBIMU
3aKOHAMU XMMHUHU U IPUMEHEHHEM 3THX 3aKOHOB B IOBCEJHEBHOW >ku3HH. IIporpamma obmnagaet
MHCTpYMEHTapueM sl pasButuss YY]I. B pesynbrare m3ydeHus XUMHUU IOJIy4aT JajibHEWIIee
pa3BUTHE JIMYHOCTHBbIC, IpeIMeTHbIe W MeTalpeAMeTHbIe Ppe3yabTaTbl(peryJasiTUBHbBIE,
KOMMYHMKATHBHbIE WM TO3HABaTe/bHbIe YHHBepcajibHble Yy4deOHble neiictBus u HKT-
KOMIIETEHTHOCTh o0yuaromuxcs), COCTaBJISIFOLIME IICUXO0JIOT O-T1€JarOTNYECKYIO u
UHCTPYMEHTAJbHYI0O OCHOBbI ()OPMHpPOBAHHS CHOCOOHOCTH H TOTOBHOCTH K OCBOEHHIO
CHUCTEMAaTUYECKUX 3HAHMHM, HX CaMOCTOSTEIbHOMY IIONOJHEHHUI0, NEPEeHOCYy W HHTErpaluy;
CIOCOOHOCTH K COTPYAHMUYECTBY M KOMMYHHUKAIUH, PEILICHUIO JIUYHOCTHO U COLMAJILHO 3HAYUMBIX
npoblieM ¥ BOIUIONIEHUIO pEIIEHWH B MPAKTUKY; CIOCOOHOCTH K CaMOOpraHU3alluH,
CaMOpETryJISLUU U pedIeKCHu.

B ocHOBY Kypca 1oJ107KeHbl cjle1yIolme uaeu:

eMaTEepUAIIbHOE €MHCTBO U B3aUMOCBS3b OOBEKTOB U SIBJICHUN TIPUPOJIBI;

e Beayllas pojib TEOPETUYECKUX 3HAHUU Ay OOBSICHEHUS U TMPOTHO3UPOBAHUS XUMHUYECKHX
SBJICHU, OLICHKH X MPAaKTUYECKOIl 3HAUUMOCTH;

¢ B3aMMOCBS3b KAUECTBEHHOM U KOJIMUYECTBEHHOW CTOPOH XMMHUYECKMX OOBEKTOB MaTEpUATIbHOIO
MUpa;

e pa3BUTHE XMMHYECKOM HAYKHM M TPOU3BOACTBO XMMHUYECKHX BEIIECTB W MaTE€pPUATIOB JJIs
YIOBJIETBOPEHMSI HACYIIHBIX IOTPEOHOCTEH ueloBeka He OOIIECTBa, pEIIeHUs TI00aTbHBIX
pobJieM COBPEMEHHOCTH;

* FEHETUYECKasl CBSI3b MEXK/Y BELIECTBAMU.

ITH HAeH PeaTH3YHTCH B Kypce XMMHHM OCHOBHOM IIKOJIBI MYTEM JOCTHKEHHUS CJIEAYIOLINX
neJsei:

epopMUpOBaHHE Y yUAIIUXCSA XUMUYECKOM KapTHHBI MUpa KaK OPraHu4ecKOl 4acTu ero HeJI0CTHON
€CTECTBEHHOHAYYHON KapTUHBI,

e pa3BUTHE IIO3HABATEIbHBIX HWHTEPECOB, HMHTEIVIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH,
y4Yaluxcsi B MpolLiecce M3YYEHUsT UMU XUMHUYECKOM HaykKu He€ BKJaJa B COBPEMEHHBIH HAy4HO-
TEXHUYECKUI Iporpecc; GopMUpoBaHUE BaKHEHIIUX JOIMUECKUX ONepaliii MbIIUIEHUs (aHAIU3,
CHUHTE3, 0000IIeHHe, KOHKpETHU3alMs, CpaBHEHHWE M Jp.) B IMpOLEcCe IO3HAHMUS CHCTEMBI
BOKHEHIINX MOHSITUH, 3aKOHOB U TEOPUH O COCTaBE, CTPOCHHUH M CBOMCTBAX XUMUYECKUX BEIIECTB;

e BOCIIHTaHHE YOSKAEHHOCTH B TOM, UTO NMPUMEHEHHE MOTYYCHHBIX 3HAHUN U YMEHHN 10 XUMHUHU
SBIISIETCS. O0BEKTHBHOM HEOOXOJUMOCTBIO JIIII0€30MacHOi padOTHI ¢ BENIECTBAMHU M MaTepHalaMH B
OBITY U Ha MIPOU3BOJICTBE;

e[IPOCKTUPOBAHUE M pean3allisg BBITYCKHHKAMHM OCHOBHOWM HIKOJBI JMYHOW 00pa3oBaTeIbHOU
TpaeKTOpuH: BBIOOp Tpoduas o0O0ydeHUus B CTapHIed IIKOJIe WM MPOQEeCcCHOHATBLHOTO
00pa30BaTEIBLHOIO YUPEKICHUS;



®OBJIaJICHUE KIIOYEBBIMH KOMIETEHIHMSIMH: Y4eOHO-II03HABATEIbHBIMU, HWH()OPMAIMOHHBIMH,
LIEHHOCTHOCMBICJIOBBIMU, KOMMYHUKATHBHBIMHU.

JlocTHKeHHe ITHX Leslel o0ecredyuBaeTcs pelieHueM 3a/1a4

®[103HAKOMUTh y4aIUXCs C METOIOM HAayYHOrO MMO3HAHMS U METOJaMH HUCCIIEJOBAaHUS XUMHUYECKUX
SIBIIEHUU TIPUPOJIBI;

echopMHPOBATh y YYAIIUXCS YMEHHUS HAOMIOJaTh XMMHYECKHE SBICHUS U BBIOJHATH OIBITHI,
7JabopaTopHble pabOThI, pelIaTh HKCHEPUMEHTANbHbIE3alaud IMPUMEHSIEMbIX B MPAKTHYECKOI
JKU3HU; IIOMOYb OBJIJICHUIO YYaIIMMHUCS TaKUMHU OOLIEHAYyYHBIMU IMOHATUSAMH, KaK MPUPOAHOE
ABJICHHE, Tpo0JIeMa, TUIIOTE3a, TEOPETUUECKHUM BHIBOJ, PE3yIbTAT SKCIIEPUMEHTAILHON TPOBEPKU;
e[IpOJyMaTh paboOTy Ui MOHUMAHUS YYalIUMMCS OTJIMYMA HAyYHBIX JAHHBIX OT HENPOBEPEHHOU
UH(OPMAIIH, IEHHOCTH HAYKH JUISI YIOBJIETBOPEHHS OBITOBBIX, TPOM3BOJICTBEHHBIX U KYJIbTYPHBIX
NoTpeOHOCTEN YeIoBeKa;

(dopMHpOBaTh YMEHHS apryMEHTUPOBAHO OOOCHOBBIBaTh M OTCTAWBATh BBICKA3aHHOE CYXJEHHUE,
OLIGHUBATH U MPUHUMATDH CY)KJEHUS IPYTHUX;

e pa3BUBaTh YMEHHS CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHU30BBIBATh CBOIO MTO3HABATENBHYIO
JEesITeNbHOCTD (0T TOCTAaHOBKH JI0 MOJIy4€HUS U OLEHKU pe3yJibTaTa);

*[IPOJIOJDKUTH (POPMUPOBAHUE YMEHUS BECTH ITOMCK MH(POPMaLIUU U paboTaTh C HEll;

e pa3BUBaTh YMEHHE JIOTUYECKOr0, 3HAKOBO-CHMBOJUYECKOIO0 M AJITOPUTMHYECKOTO MBIIIJICHHUS,
IIPOCTPAHCTBEHHOI'0 BOOOPaKEHUS, IPECTABIEHUN O KOMIBIOTEPHON I'PaMOTHOCTH;

®BOCIHUTHIBATH yOEKICHHOCTh B MO3UTHBHON DPONM XUMHH B KU3HU COBPEMEHHOIO OOIIEeCTBa,
MOHMMAaHUE NEPCIEKTUB Pa3BUTHS SHEPr€TUKU, TPAHCIIOPTA, CPEJICTB CBSI3U U IP.;

epa3BUBaTh YMEHHS MPUMEHSTH MOMyUYCHHbIC 3HAHUS M YMEHUS U1 0€30MacHOr0 MCHOIb30BaHUs
BEIIECTB B OBITY, CEIbCKOM XO3SIICTBE W TPOM3BOJCTBE, DELICHHS] MPAKTUUYECKUX 3a7ad B
MOBCETHEBHOM KM3HU, NPENyNpPEXKACHUS SBICHUH, HAHOCAIIMX BPEA 3A0POBbIO 4EJIOBEKa U
OKpY’KaIOILEH cpefie.

Koppeknuonnbie 3agaun:

®[IPEIOCTABUTh BO3MO)KHOCTb YUYEHHUKY OBJAJETh 0a30BBIM COJEp)KaHHMEM OOydEHHs, MOBBIIIATH
MOTHUBAIIMIO K 00Y4YCHHIO;

ecO37laTh YCIJIOBUS JJISl Pa3BUTUSl YYaIlerocsi B CBOEM IE€PCOHAJIBHOM TEMIIEe, MCXOJs M3 €ro
00pa3oBaTeIbHBIX CIIOCOOHOCTEN U HHTEPECOB;

e Da3BUTh MBIIUICHUE, MaMsITh, BHUMaHHE, BOCIPHUATHE 4Yepe3 MHAMBHUAYAIbHBIN pa3aaTOYHBINA
MaTepHalr;

epa3BUBaTh CO3HATEIBHOE HCIOJIB30BAHUE SA3BIKOBBIX CPEICTB B PA3IMYHBIX KOMMYHHKATHBHBIX
CUTYalUsX C LEJbI0 PEaM3allM1 MTOJIHOLEHHBIX COLIMAIBHBIX KOHTAKTOB C OKPYXaIOLUIUMH;

® OCYILIECTBJISATh KOPPEKIUIO HAPYLIICHUIYCTHONW pedH, KOPPEKUHIO U MPO(PUIAKTUKY HApYIIEHUN
YTEHUSI U THCbMA;

eoOecrieunBaTh OOydaroIleMycsl ycleX B pa3iMYHbIX BHAAX JEATEIbHOCTH C  LEJbI0
IPeAYyNpEKIEHUS HETraTUBHOIO OTHOLIEHUS K yuéDe.

JanHasi amanTHpoBaHHasi mporpamMa BapuaHta 7.1 aapecoBana oOyuaromumcsa ¢ OB3
rpynnsl  3IIP  (3aMea/IeHHO-TICMXHYECKOT0 Pa3BUTHS) KOTOpPbIe XapaKTepH3YyIOTCs
HEIOCTATOYHOM MMO3HABATENbHONW aKTUBHOCTBIO, YTO B COYETAHHH C OBICTPON YTOMISIEMOCTBIO U
HCTOLIAEMOCTHIO MOXET CEPbE3HO TOPMO3UTh UX O0YUCHHE U PA3BUTHE.

beicTpo HacTynaromiee yTOMJIGHHE J[JaHHOH KaTeropuu OOy4aloUmMXcsi MPUBOIUT K IOTEpe
paboTOCIIOCOOHOCTH, BCJIEACTBUE YEro y YYCHUKOB BO3HUKAIOT 3aTPy/IHEHUS B YCBOCHUU YU4E€OHOI0
maTtepuana. OHU HE yJIEepKMBAIOT B MaMATH YCJIOBHS 3a/layd, MPOJUKTOBAHHOE MpPEIOKEHHE,
3a0bIBAlOT CJIOBA; JOMYCKAlOT HeEJIENble OIIMOKM B INHMCbMEHHBIX padOTax; HEpPEAKO BMECTO
pelIeHUs 33/1a4 MIPOCTO MEXAHWYECKH MaHMIYJIUPYIOT HU(ppPaMHU; OKa3bIBAIOTCS HECIIOCOOHBIMU
OLICHUTH PE3yNIbTaThl CBOMX NEHCTBUI; UX MpEACTABIECHUS 00 OKpPYXKAIOIIEM MHUpPE HEAOCTaTOYHO
mmpoku. Jern ¢ 3IIP He MOryT cocpenoTouuThCsl Ha 3aJaHUM, HE YMEIOT HMOJYUHATH CBOHU
JICICTBUA NpaBUJIaM, COJAEPKAIIMM HECKOJIBKO YCIOBUHM. Ydaluecs JaHHOM KaTeropuu HE yMEIOT
IUTAaHUPOBATh CBOU JAEHCTBUSI, KOHTPOJIMPOBATh UX; HE PYKOBOJACTBYIOTCS B CBOEH NEATEIbHOCTH
KOHEYHOM I1eJIbI0, YaCTO «IIePECKaKUBAIOT» C OJHOTO Ha JAPYyroe, He 3aBeplIMB HayaToe. Y MHOTUX



U3 HUX TpeoOiaaroT UTPOBbIe MOTHBBL. YacTble MEpexopl OT COCTOSHUS aKTUBHOCTU K TOJTHOU
WJIM YaCTUYHOW MACCHBHOCTH, CMEHA pabovynX M HepabOYMX HACTPOCHUH TECHO CBs3aHA C HEPBHO-
MNCUXUYECKUM COCTOSIHUEM M BO3HUKAIOT MOPOH 0€3 BUJUMBIX MPUUHH.

OpnHako U BHEIIHUE O0CTOATENbCTBA, HAIPUMEp, TaKUe, KaK CIOXKHOCTh 3aJlaHusl, HE0OOXOJUMOCTh
BBINIOJIHEHUST OOJILIIOrO OObeMa pPabOThl, BBIBOAAT peOCHKAa W3 PABHOBECHS, 3aCTaBJISIOT
HEPBHUYATh U MHOTJIa HAJIOJITO BHIOMBAIOT €ro U3 pabouero cocrostHus. Pabodee cocrosiHue aeren
¢ 3I1P, Bo BpeMsi KOTOPOT'O OHHU CIIOCOOHBI YCBOUTH YUEOHBIM MaTepuan U MPaBUIBHO PEIIUThH Te
WIN WHBIE 337a4d, KpaTKOBpeMeHHO (15-20 MuHyT), a 3aTeM HacTyIaeT YTOMJIEHUE U UCTOIICHHUE,
MHTEpEeC K 3aHATUSAM IIpomajaer, paboTa mpekpamaercs. B cOCTOSHUM YyTOMJIEHHS Yy HUX PE3KO
CHIDKAeTCSi BHUMAaHHE, BO3HUKAIOT HWMIYJIbCUBHBIE, HEOOJyMaHHble JeicTBUs, B paboTax
HOSABIIAETCS MHOXKECTBO OLIMOOK M HCIpPABIEHUH. Y HEKOTOpPHIX AeTel cOOCTBEHHOE Oeccuiime
BBI3BIBAET pa3ApakeHHe, Ipyrue KaTeropuueckd OTKa3blBalOTCAd padoTaTh, OCOOEHHO €CiH
TpeOyeTcss yCBOUTHh HOBBIM yueOHbI Matepuan. HeGonbimoit o0beM 3HaHMM, KOTOPBIA AETAM
ynaercsi IpuoOpecTu B MepHO HOpMaJbHOU pabOTOCIOCOOHOCTH, KaK ObI MMOBUCAET B BO3JlyX€, HE
CBA3BIBAETCS C IOCIEAYIOIIUM MaTepUaioM, HEJOCTATOYHO 3aKPEIUIsieTCs. 3HaHUS BO MHOTHX
Clly4asix OCTAarOTCsl HEMOJHBIMM, OTPBIBUCTBIMH, HE CHCTEMATU3UpPYIOTCs. Benen 3a stum y nerei
pa3BUBaeTCs KpallHsAs HEYBEPEHHOCTh B CBOMX CHJIaX, HEYJOBJIETBOPEHHOCTh Y4YEOHOU
JEeSTENbHOCTBIO.

Huzkuil ypoBeHb yuyeOHbBIX 3HAHUN CIYKUT J0KAa3aTEIbCTBOM MaJloM IMPOJYKTUBHOCTH OOy4eHHUS
JeTeld JaHHOW TPYIIBl B YCIOBHSIX 0011eoOpa3oBaTeNbHOM IIKOJIBL. B COOTBETCTBMM C BBbIIIE
U3JI0KEHHBIM HE00X0auM MOUCK 3((PEKTUBHBIX CPEACTB OOYUCHHsS, MPUEMOB U METOJ0B padoThI,
aJIeKBaTHBIX OCOOEHHOCTSIM Pa3BUTHS TaKUX JCTEH.

JlaHHasi ajanTUpPOBaHHAasi padoyasi NPOrpaMMa YYHUTHIBAaeT BO3MOKHbIE 3aTPyIHEHHS
yuamuxcs ¢ OB3 (rpynnsi 3I1P) B mpouecce ee ycBoeHusl.

[TosToMy mpoBoOAMTCSA aganTauusi NporpaMMmbl (YIpOIIEHHE MOJa4yd U CMBICIOBOIO COJEp)KaHUS
MaTepuania, MPeAoKeHne YEeTKUX aJIrOPUTMOB IS PabOThl, yMEHbIIEHHE 00beMa BBHIMOIHIEMOU
YUYEHUKOM pabOThl, HWCMONB30BAHWE 3HAKOBBIX CHMBOJIOB /IS OpHEHTAllUM pEOEHKOM B
BBINIOJIHEHUU 3aJaHUi W IUIAHUPOBAaHUU JCUCTBUM, BBIAEICHHE TEM [UJIsI O3HAKOMHUTEIHHOIO
U3yUYEHUS, OpraHu3aus IPaKTHYEeCKUX padoT B popMe AEMOHCTpALIMHU U Ap.) C COOJII0IEHUEM BCEX
tpeboBanuii OOIl OOO miKoIBl M COXpaHEHHMEM NPAKTHUYECKUX pabdoOT U JIEeMOHCTpaIuil.
[TpoBoauTcst 60JbII0E KOJUYECTBO OMBITOB (B MPOrpaMMe OHU BBIETICHBI KYPCUBOM).

Peanuzanus mporpamMmbl mpeanonaraeT MpUMEHEHHE Ha ypOoKaX KOPPEKIIMOHHO-Pa3BHBAIOIIUX,
UH(POPMAITMOHHO-KOMMYHUKATUBHBIX, 00BSICHUTEILHO -UJUTIO CTPATUBHBIX u UTPOBBIX
NeIarOrM4eCKUX TEXHOJIOTUH, KOTOPBIE CIIOCOOCTBYIOT PAa3BUTHIO 3JIEMEHTAPHBIX MBICIUTEIbHBIX
orepanuii (cpaBHeHue, 00001IeHNEe, aHATIN3), BOCIIOJHEHUIO TPOOEOB B 3HAHUAX Y IIKOJIBHUKOB C
OB3. OCHOBHBIMM HANPaBJIEHUSIMH B KOPPEKIIMOHHOM pPadoTe sIBJISIIOTCS:

ey/I0BJIETBOpPEHHE 0COOBIX 00pa30BaTeNbHBIX MOTpeOHOCTEN, oOyuatomuxcs ¢ 311P;

epa3BUTHE TO3HABATEIBHOW AESATENBHOCTU; | KOPPEKIMOHHAs TMOMOIIb B OBJIaJeHUU 0a30BbIM
cofiepyKaHUuEM O0Yy4YeHHUS;

epa3BUTHE YMOIMOHATLHO-TMYHOCTHON Cepbl U KOPPEKIIHS €€ HEAOCTaTKOB;

epopMHpOBaHHE MO3HABATEIBHBIX HHTEPECOB JAHHOM IPYIIIBI IIKOJIbHUKOB;

eo0OecrieueHrEe peOEHKY yclexa, B Pa3JIMYHbIX BHUJAX JAEATEIbHOCTU C LIEJIbI0 IPENyNpexIeHus
HEraTUBHOIO OTHOUIEHUS K Y4é€0e, CHUTyallMM IIKOJBHOIO OOYy4YeHHUS BLEJIOM, IOBBIILIECHUS
MOTHUBALIMU K UIKOJIbHOMY O0y4Y€EHUIO.

Jannass nmporpamma mpeamnoJiaraer Au¢depeHIHPOBAHHYI0 NMOMOIIb IJsi 00y4alIIMXCH €
OB3 (rpynnsi 3I1P):

® HaIAHO MOAKPENIEHHAs HHCTPYKLINS YUUTEIS 7151 OCBOCHMSI pabOThI ¢ KHUTaMu

e KapTouku ¢ hoTorpadusMu I COCTABICHUSI COOOIIICHUS;

e[IEPEKOHCTPYUPOBAHKE COACPKAHMS y4eOHOrO MaTepuana ¢ OpUEHTAIMEe Ha 30HY Oymkaiiiiero
pa3BUTHS YUCHUKA;

e010pa Ha KHU3HEHHBIN OMBIT peOEHKa;

1ICTI0JIb30BAHNE HATJISIHBIX, AUIAKTUYECKUX MAaTEpPHUAJIOB;



eUTOT BBICTYIJICHUS YYalIUXcsl OOCYKIAIOT MO alrOpPUTMY - CIMYEHUS, YUCHUK CaMOCTOSTENILHO
OTBEYAET Ha UTOrOBbIE BOMPOCHI (MJIM UCIOIb3YET JaHHYIO EMY OIOPHYIO CXEMY -aJITOPUTM);
®PEKOHCTPYKIHUS YpOKa C OPHUEHTUPOM Ha BKIIIOYEHHE PAa3HOOOpa3HbIX MHIUBUIYAIbHBIX (HOpM
MPENOAHECEHHUS 3aJaHHI;
elICIIOJIb30BAHME B Ipolecce OOyYeHUs BCEX BHJOB JCATEIbHOCTU — HIPOBOM, TPYIOBOH,
MIPEIMETHONIPAKTUYECKOM, Y4eOHOM, ITyTéM U3MEHEHHS CIIOCOOO0B 110/1a4u MH(pOpMaIUu;
IICII0JIb30BAHKE PA3HBIX (POPM BHEKIIACCHOU paboTHI,
® UCTIOJIb30BaHueE OoJiee MIMPOKOW HATJIIJHOCTH U CIOBECHOM KOHKpPETH3alMU OOIIMX MOJI0KEHUN
0OJMBIIMM KOJMYECTBOM HAIJISAHBIX IPUMEPOB M YNPaKHEHUH, AUIAKTHUECKUX MaTepuasos;
UCIOJIb30BaHUE MTPH MpeoOpa3oBaHUU U3BJIeYEeHHON HH(OpMaNK U3 yueOHUKA U TOMOJTHUTEIbHBIX
VCTOYHHMKOB 3HAHUI ONOPHOW KapThI-CIIMYEHUS, OITIOPHONW CXEMBbI aIrOpPUTMA, BBIIIOJIHEHNE 3aJaHUs
o oOpasiry.

IInanupyemble pe3yabTaThbl y4eOHOr0 npeaMeTa « XuMHUD»

JInuHOCTHBIE pe3yJbTaThl

- B LICHHOCTHO - OPHUEHTHUPOBAHHOH cepe — UyBCTBO ropaocTd 3a Poccuiickyio XUMHYECKYIO
HayKy, TyMaHU3M, OTHOLLIEHHE K TPYNY, L1€JIeyCTPEMIICHHOCTS;

- B TpynoBoil cdepe — roToBHOCTb K OCO3HAaHHOMY BBIOOpY najbpHeHIIel oOpa3oBaTenbHOU
TPAEKTOPHUH;

- B mno3naBarenbHOW (KOTHUTUBHOW, WHTEJUIEKTyaJlbHOW) cdepe — YMEHHE YIpaBJsATh CBOESH
MI03HABATEJIbHOM JESTEIbHOCTBIO.

MeTanpeaMeTHbIE Pe3yJbTaThl
- UCIIOJIb30BAHUC Pa3JIMYHBIX HCTOYHHUKOB XUMHUYECKOU I/IHCbOpMaHI/II/I; IMOJTY4YCHUC Takou
uH(pOpMAIUK, e¢ aHaJM3, MOJArOTOBKAa Ha OCHOBE ATOr'0 aHAJIM3a WHPOPMAIMOHHOTO MPOIYKTa U
ero
Mpe3CHTaIlNS;
- IPUMCHCHUEC OCHOBHBIX METO/JO0B ITO3HAHUA (Ha6J'IIO,Z[eHI/I}I, OKCIICPUMCHTA, MOACIIMPOBAHM,
HU3MCPCHUA U T. )I.) JJII U3YUCHUSA XUMUYCCKUX O6’I>€KTOB;
- UCTIOJIh30BAHNE OCHOBHBIX JIOTUYECKUX OIepalnii (aHaIn3a, CHHTEe3a, CPaBHEHUS, 0000IICHHS,
JI0Ka3aTeNIbCTBA, CUCTEMATHU3AINH, KJIaCCU(PUKAIIUHN U JP.) TPU U3YYEHUU XUMHUECKUX 00bEKTOB;
- (hopMyIHpOBaHKE BEIBOJIOB M YMO3AKIIIOUCHHI U3 HAOIIOICHUHN M U3y4EHHBIX XUMUYECKHX
3aKOHOMEPHOCTEH;
- IPOrHO3UPOBAHKE CBOMCTB BEIIECTB HA OCHOBE 3HAHUS X COCTABA U CTPOCHHUS, a TAKIKE
YCTaHOBJICHUS aHAJIOTHH;
- hopmynupoBaHue UaEH, TUTIOTE3 U MyTEeH MPOBEPKU UX UCTHHHOCTH,
- oTIpeiesieHre 1eJIei U 3a1a4 y4eOHOH M UCCIIeI0BaTEeNIbCKON NeATEIbHOCTH U IyTEH UX
JOCTHKECHU;
- PACKPBITUC IPUINHHO-CIICACTBCHHBIX CBsI3en MCXKIAY COCTaBOM, CTPOCHUCM, CBOﬁCTBaMH,
MNPUMCHCHUEM, HAXOKACHUCM B IPUPOAC U ITOJTYUYCHUCM BOKHEUIITNX XUMUYECKUX BCIIICCTB,
- apryMEHTaIMs COOCTBEHHOM MO3UIMU U €€ KOPPEKTHUPOBKA B XO/€ IMCKYCCHH 110 MaTeprajaam
XHUMHYECKOTO COJICPIKaHUSI.

IIpeameTHbIE pe3yabTAaThI:
BbInyCKHUK HAYYUTCSH:
® XapaKTepU30BaTh OCHOBHBIE METOJbl TO3HAHUS: HAONIOJEHUE, W3MEpPEHHE, AKCIEPUMEHT;
ONKCHIBATh CBOMCTBA TBEPIbIX, KUIKHUX, ra3000pa3HbIX BEIIECTB, BBIJIEIAS HMX CYIIECTBEHHBIE
MIPU3HAKH;
® pPAcCKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX MOHSATHH «aTOM», «MOJIEKYJa», «XUMHUYECKHUI
AIIEMEHT», «IIPOCTOE BEIECTBO», «CIOKHOE BEIIECTBOY»,«BAJICHTHOCThY, «XMMHYECKasi peaKius»,
MCIO0JIb3YsI 3HAKOBYIO CUCTEMY XMUMHHU;



® DpPACKpbhIBaThb CMBICI 3aKOHOB COXPAaHEHMSI MacChl BENIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHON TEOPHUH;

® pa3MyaTh XUMHYECKUE U (U3NUECKUE SBIICHUS;

® Ha3bIBaTh XMMUYECKUE FJIEMEHTHI;

® OmpeensaTh COCTAaB BEIIECTB MO uX Gopmyrnam;

® OMNpeNeNiaTh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSX

® OIpEAeATh TUIl XUMUYECKUX PEaKIUii;

® Ha3bIBaTh MPU3HAKH U YCJIOBHS MPOTEKAHUS XUMUYECKUX PEAKIIN;

®  BBIBJSATH NPU3HAKU, CBUJICTEILCTBYIOLIME O TMPOTEKAHWM XUMHUUYECKOM pEaKIUuu MpH
BBITTOJIHEHUH XUMHUYECKOTO OIIbITA;

® COCTaBIISATH (POPMYITBI OMHAPHBIX COCAUHEHUN;

® COCTaBJISITh YPAaBHEHUSI XUMHUYECKUX PEAKLINI;

e co0roaTh MpaBuiIa 0€30MacHON PabOTHI TPU MTPOBEACHUH OIBITOB;

® [10JIb30BaThCS TaOOPATOPHBIM 000PYI0BAaHUEM U OCYAOM;

® BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;

® BBIUHCIATH MAaCCOBYIO JI0JIF0 XUMUYECKOT'0 3JIEMEHTa 0 (PopMyJie COeTUHEHUS;

® BBIUUCISTH KOJIUYECTBO, 00bEM MIIM MACCy BEILECTBA MO KOJIMYECTBY, 00 bEMY, MACCE PEAreHTOB
WJIU TPOJTYKTOB PEAKLINH;

e  XapakTepu3oBaTh (HU3MYECKHE U XHUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB: KHCIOpOAa U
BOZIOPOJA;

® [10Jy4aTh, COOMPATh KUCIOPOA U BOJIOPO/;

® pacro3HaBaTh OINBITHBIM ITYTEM Ia3000pa3HbI€ BEIIECTBA: KHUCIOPO, BOJLOPOI;

® DPACKpBIBATh CMBICJ 3aKOHA ABOraapo;

®PACKPBIBATh CMBICI ITOHITHH «TEIJIOBOH 3D PEKT peakiumu», «KMOJSIPHBIA 00bEM»;

® XapaKTepU30BaTh GU3NYECKHE U XUMHUECKHUE CBOHCTBA BOJIBI,

® DACKPBIBATH CMBICI MOHITHS «PaCTBOP»;

® BBIUMCIISITH MACCOBYIO JOJIK PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPEAECICHHON MAaCCOBOM J0JI€H PACTBOPEHHOI'O BEIIECTBA;

® Ha3bIBATh COCAMHEHUS U3YYEHHBIX KJIACCOB HEOPraHMYECKUX BEILIECTB;

® XapaKTepH30BaTh (PU3NUECKHE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX
BEILIECTB: OKCUJIOB, KUCIIOT, OCHOBaHUM, COJIEH;

® ONpENeNATh NPUHAIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCY COCANHEHU;

® COCTaBJIATH (DOPMYJIBI HEOPTaHUYECKUX COSTUHEHUIN U3ydEeHHBIX KIacCOB;

. IPOBOJAUTH ONBITHL, MOATBEPKIAIONIME XUMHUYECKHME CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILIECTB;

®  DACIIO3HABATh OIBITHBIM IIyTEM pacTBOPbl KUCIOT M IIEJIO0YEH IO H3MEHEHMIO OKpPaCKH
WHJUKATOPA;

® XapaKTE€pU30BaTh B3aUMOCBA3b MEK/Y KJIACCAMU HEOPTraHUYECKUX COCIMHEHU;

e packpeiBath cMmblca [lepuonnueckoro 3akona J[.11. Menneneesa;

e OOBACHATH (DM3MUYECKUN CMBICI aTOMHOTO (IOPSOKOBOT0) HOMEpa XMMHYECKOTO 3JIEMEHTA,
HOMEPOB T'PYMIILI U Tlepuoja B nepuoandeckoi cucreme .M. Menjeneena;

® OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CTPOSHHS aTOMOB, CBOWCTB JJIEMEHTOB B IMpeeiax
MaJjblX IE€PUOJOB U TIIaBHBIX MOArPYIIL;

® XapaKTepHU30BaTh XMMHUYECKUE FJIEMEHTHI (OT BOAOPO/IA 10 KAJIBIIKS) HA OCHOBE MX MOJIOKEHUS B
nepuoaudeckoit cucteme J[.M. MenaeneeBa 1 0coOOEHHOCTEH CTPOCHHS HX aTOMOB;

® COCTaBIIATh CXEMbI CTPOEHHMS aTOMOB IepBbiX 20 31memMeHTOB nepuoauyeckoil cuctemsl JI.M.
Menneneena;

®PACKpBIBATH CMBICI MOHATUN: «XUMHUUYECKASI CBA3BY, «IIEKTPOOTPULIATEIILHOCTDY;

®  XapaKTepH30BaTh 3aBUCHMOCTh (U3WYECKUX CBOICTB BEIIECTB OT THUMA KPUCTAJUTUMIECKOU
PELIETKH;



® OIPENEIIATh BUJ XUMUUYECKOM CBSI3U B HEOPraHMYECKUX COCAUHEHUSIX;

® 1300pakaTh CXEMbl CTPOCHHS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BUAAMH XUMHUYECKUX
CBsI3€H;

®PACKPBIBATh CMBICI MOHATHH «HOH», «KATHOHY», «AHUOH», «IJNEKTPOJIUTHD), «HEIIEKTPOIUTHI,
«QJIEKTPOJUTUYECKAs IUCCOLMALUSY, «OKHUCIUTENbY», «CTENEHb OKUCIECHHS» «BOCCTAHOBUTENDY,
«OKHCIIEHHE), «BOCCTAaHOBJICHHE; ONpeNeNsTh CTENeHb OKHUCIEHUS aToMa »JEeMEHTa B
COCIMHEHUH

®PACKPBIBATH CMBICI TEOPUH JIEKTPOJIUTHUUECKON AU CCOIUALINY;

® COCTABJIATh YPABHEHUSI DJIEKTPOJIUTUUECKON AUCCOLUMALIMN KUCIIOT, IEJI0YEH, CONEH;

® OOBSCHATH CYIIHOCTB MPOIIECCA IEKTPOJUTHY €CKOM JTUCCOITUAIIMN U PEaKIIUi HOHHOTO OOMEHa;
® COCTaBJIATH MOJHBIE U COKpAIICHHbIE HOHHBIE YPABHEHUS peakluu OOMEHa;

®OMpeCeIsITH BO3MOXKHOCTD MPOTEKAHMSI PEAKIIMi HOHHOTO 0OMEHa;

® MPOBOAMTH PEAKIIMH, MOATBEPKIAOIINE KAYECTBEHHBIN COCTaB pa3IMuHbIX BEIIECTB;
®OMPENENSITh OKUCIUTEND U BOCCTAHOBUTEb;

®COCTaBJISITh YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA;

®HA3BIBATH (PAKTOPHI, BIMUSIONIME HA CKOPOCTh XUMUYECKON PEaKInu;

eKxJIacCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUHU 10 pa3IMYHBIM MPU3HAKAM;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXK/Y COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAJIOB;

° MPOBOJUTH OMBITHI IO TIOJYYCHUIO, COOMPAHMIO M HW3YyYEHHUIO XUMHUYECKUX CBOMCTB
ra3000pa3HbBIX BEHIECTB: YTIEKUCIIOTO T'a3a, aMMHAKa,

®PACIIO3HABATH OMBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIICKUCIBIA ra3 U aMMHAK;

® XapaKTE€pU30BaTh B3aUMOCBS3b MEXK]Yy COCTABOM, CTPOCHUEM U CBOMCTBAMH METAIJIOB;
®HA3BIBATh OPraHMYECKHE BEIIECTBA IO MX (OpMyJie: METaH, dTaH, ITHJCH, METAHOJ, 3TAaHOJ,
TJIMIEPUH, YKCYCHAs KHCJIOTa, aMUHOYKCYCHas KMCJI0Ta,

® I'PaMOTHO OOpam@aTbCs C BEIIECTBAMH B IMOBCEIHEBHOW >XU3HU ONPENENATh BO3MOXKHOCTDH
MPOTEKAHUSI PEAKIMH HEKOTOPhIX MPEACTABUTENICH OpPraHUYECKUX BEIIECTB C KHUCIOPOAOM,
BOJIOPO/IOM, METaJlJIaMU, OCHOBAHUSIMU, TaJIOT €HAMH.

BbInyCKHHMK OJYYUT BO3MOKHOCTh HAYYHUThCS:

®BBIJIBUTaTh M IMPOBEPATh SKCIHEPUMEHTAIBHO THUIOTE3bl O XMMHYECKUX CBOWCTBAaX BEILECTB HA
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNaTh B XUMUYECKUE PEAKIMH, O XapaKTepe U
MPOIYKTaX pa3JuYHbIX XUMUUYECKUX PEAKIIUN;

eXapaKTEpU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWCTBAM, yCTaHABIMBATh NPUYUHHO-
CIICICTBEHHBIE CBSI3U MEX/y TaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

®COCTaBJIATh MOJIEKYJSIPHBIE M IIOJHBIE HOHHBIE YPAaBHEHUS MO COKPAILEHHBIM HOHHBIM
YPaBHEHHUSIM;

® MIPOTHO3UPOBATH CIOCOOHOCTH BELIECTBA MPOSIBIATH OKUCIMTENIbHBIE MIIM BOCCTAHOBHTEJIbHBIE
CBOMCTBA C yYETOM CTEIEHEW OKUCIECHUADIEMEHTOB, BXOISALIUX B €0 COCTAB;

®COCTAaBJIATh YpPaBHEHUS pPEAKLMM, COOTBETCTBYIOIUMX I1OCIEIOBATEIBHOCTH IIPEBpaLICHUN
HEOPraHMYECKHUX BELIECTB Pa3JINYHbIX KJIACCOB;

® BBIJIBUIaTh U IIPOBEPATH HKCIIEPUMEHTAIBLHO THIIOTE3bl O PE3YJIbTaTaxX BO3AEHCTBHS Pa3IMIHBIX
(bakTOpOB Ha U3BMEHEHHUE CKOPOCTH XUMHUYECKON pPEeaKItH;

® CO3/1aBaTh MOJEIM U CXEMbl I pelIeHUs Y4eOHbIX W MO3HABATENbHBIX 3a/1a4;IIOHUMATh
HEOOXOAMMOCTh COOJNIOJICHUSI MPENNUCaHHH, MpeaiaraéMblX B MHCTPYKIUSX IO HCIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U .

Coaep:xanue nporpaMmbl
Beenenne (74acoB)
X¥UMHSL — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLICHUSX.
[ToHATHE O XUMUYECKOM 3JIEMEHTE U (hOpMax ero CymecTBOBaHUS: CBOOOTHBIX aTOMaX, MPOCTHIX U
CII0XKHEIX BEIISCTBAX.



[TpeBpamienus BemecTB. OTaMYMEe XUMUYECKUX peakiuil oT (uzndeckux siBineHui. Poab xumuu B
KU3HU YeoBeka. XeMopuius u xeMopoous.

KpaTkne cBeneHus U3 MCTOPUH BO3HUKHOBEHUS M pa3BuTHs xumuu. Ilepuon anxumuu. Ilonsrue o
¢minocodpckom kamue. Xumust B XVI B. Pazputne xumuu Ha Pycu. Ponb oTeuecTBEHHBIX yUEHBIX B
CTAaHOBJICHMM XMMHYECKOH Hayku — paborsl M. B. JlomonocoBa, A. M. Bbyrtneposa, /. U.
Menneneena.

XuMHYecKasi CHUMBOJMKA. 3HAKM XUMHUYECKUX DJJIEMEHTOB U IIPOUCXOXKICHHE HUX Ha3BaHUU.
Xumnueckue ¢popmyisl. MHaekcsl u koadpduurentsl. OTHOCHTEIbHBIE ATOMHAS U MOJIEKYJISIpHAs
Macchl. Pacuer MaccoBoil 1011 XMMHYECKOT0 3JIeMeHTa 10 opMyJie BEIIeCcTBa.

[lepuoanyeckas cucrema xumuueckux 3inemeHToB J[. M. MenneneeBa, ee CTpyKTypa: Majble H
OonblIMe MEepUoabl, TPYNINbl U NOATPYNIbI (riaBHasg u nodouHasy). [lepuonuyeckasi cucrtema Kak
CIIPaBOYHOE ITOCOOHE IS TIOTYYEHUS CBEJCHUI O XUMUYECKHUX 3JIeMEHTAX.

Pacuernble 3amaun. 1. HaxoxxieHne OTHOCHTENBHOM MOJIEKYJSIPHOW MAacCChl BEIIECTBA MO €ro
XUMHYECKOil popmyiie. 2. BerunciaeHre MaccoBOt O XUMUYECKOT 0 3JIEMEHTa B BEIIECTBE IO €ro

dbopmyie.

ATOMBI XUMHYeCKHX 1eMeHTOB (11 yacoB)
AToMBI Kak (hopMa CyHIECTBOBAHMS XMMHUYECKHX 3J€MEHTOB. OCHOBHBIE CBEIEHUS O CTPOCHHUU
aToMOB. JlokazaTenbCTBa CIOKHOCTH cTpoeHuss atomMoB. OmbiTel Pesepdopna. Ilnanerapnas
MOJIeJIb CTPOEHHUS aTOMa.
CocraB aTOMHBIX fA1€p: NPOTOHBI U HEUTpoHbl. OTHOCHUTENBHAsA aTOMHas Macca. B3auMocBsA3b
MOHATUM «TIPOTOH», KHEUTPOHY», KOTHOCUTEJIbHAS ATOMHASI Maccay.
M3MeHeHue yncia MpOoTOHOB B JIpe aTOMa — 00pa30BaHNUE HOBBIX XMMHUYECKHX AJIEMEHTOB.
W3MeHeHue uyucna HEUTPOHOB B sAApe aTomMa — oOpa3oBaHue wu30TonoB. CoBpeMeHHOe
OIpesiesIeHNe MOHATHS «XUMUYECKUIl 3jeMeHT». M30Tombl Kak pa3sHOBUIHOCTH aTOMOB OJHOIO
XUMHYECKOr0 3JIEMEHTA.
OnexTpoHbl. CTpoeHHE JJIEKTPOHHBIX O000JOYEK aTOMOB XHMHUYECKHX dJemMeHToB Ne 1—20
nepuoandeckor cucremsl J[. M. MenneneeBa. IloHATHE O 3aBEPLIEHHOM M HE3aBEPLIEHHOM
AJIEKTPOHHOM CJIO€ (PHEPreTUIECKOM YPOBHE).
[lepnonnyeckas cucreMa xumudeckux daemMeHToB J[. M. MeHneneeBa M CTpoeHHME AaTOMOB:
¢bu3nYecKrii CMBICI TOPSAAKOBOTrO HOMEpa IEMEHTa, HOMepa I'PyIIbl, HOMepa Meproja.
M3MeHeHue uncia 3JI€KTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHMUYECKOI'O 3JIEMEHTa
— o0Opa3oBaHuE TIOJNOXKUTENBHBIX W OTPUIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMu
METaJUIOB U HeMeTauioB. [IpuyuHbIl U3MEHEHUS] METATMYECKUX M HEMETaJUIMYECKUX CBOWCTB B
nepuojax U rpymnmnax.
ObpazoBanue OuHapHbIX coenuHeHui. IloHsiTue 00 MoHHON cBA3U. Cxembl 00pa3oBaHUA
VOHHOM CBSA3HU.
B3aumopeiicTBue aTOMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXAy co00il — oOpa3oBaHue
JBYyXaTOMHBIX MOJIEKYJ] HpOCThIX BemiecTB. KoBajeHTHas HEMOJSpHasT XUMUYECKas CBSA3b.
ONEeKTPOHHBIE U CTPYKTYPHBIE (DOPMYJIBI.
B3aumozeiicTBiie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXAy co0oil — obOpazoBaHue
OMHAPHBIX COEAMHEHUH HEMEeTaJUIOB. OJIEKTPOOTPUIATENbHOCTh. [lOHSATHE O KOBAJIEHTHOU
MOJISIPHOM CBSI3H.
B3aumozeiicTBie aTOMOB XMMHMUYECKUX 3JEMEHTOB-METAUIOB MEXIy c000ii — obOpa3oBaHue
METAJIJIMYECKUX KPUCTAIUIOB. [IoHATHE O METaNINYECKON CBA3H.
JemoHcTpanuu. Mojenu aTOMOB XUMUYECKUX 2J1eMeHTOB. [lepuoanueckast cucteMa XMMHUYECKUX
anemeHnToB JI. 1. MeHneneena.

ITpocToie BemecTBa (6 YacoB)

[TonoxxeHne MeTaaaoB M HEMETAJUIOB B MEPUOUYECKON CUCTeME XUMHUYECKHX 3iaemMeHtoB J[. U.
MenneneeBa. BaxHeime npocThie BEMIECTBA — METAJUIBL: JKENE30, AMFOMUHUHN, KalbIlIUi, MarHuu,
HaTpui, kanuid. O01Me Gpusnueckre CBOHCTBA METAILIOB.



Bakneiiime nmpocTeie BellecTBa — HEMETaUlbl, 00pa3oBaHHBIE aTOMaMU KHCJIOpOJa, BOJAOPOJA,
asota, cepsl, hochopa, yriaepoga. CrmocoOHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX TMPOCTBIX BEHIECTB — aJUIOTPOINHUsi. AJUIOTPONHBIE MOAU(PHUKAIIMKA KHUCIOPOJa,
dochopa u omoBa. MerasMuecKue W HEMETAJUIMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JEJICHHSI TPOCTHIX BEIIECTB HA METaJUIbl U HEMETaILIbL.

[Tocrossnnas ABoranpo. KonmdectBo BemiectBa. Mousib. MousipHass macca. MonsipHblii 00beM
ra3000pa3HbIX BemecTB. KpaTHble €IMHUIIBI KOJMMYECTBA BEMIECTBA — MIUDIMMONb U KHUJIOMOJIb,
MUJUTAMOJISIPHAST M KMJIOMOJISIpHASI MacChl BEIIECTBA, MIJITUMOJISIPHBIN M KHJIOMOJISIPHBIN 00BEMBI
ra3000pa3HbBIX BEIIECTB.

PacueTsl ¢ UCMOMB30BaHUEM TMOHSATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJSIPHBII
00BEM Ta30B», KIIOCTOSIHHAST ABOTaipo».

PacuerHnbie 3agaun. 1. Beriuncnenue MoJsipHOM Macchl BEHIECTB MO XUMUYECKUM (Gopmynam. 2.
Pacuetsl ¢ ncnosib30BaHUEM MOHITHH «KOJMYECTBO BEIIECTBA», «MOJSIPHAS Maccay, «MOJSPHBINA
00BEM ra30B», IIOCTOSIHHAST ABOTaIpoO».

Jemonctpaumnu. [lonmyuenune o3ona. OOpasiupl 0enoro um ceporo ojaoBa, OEIOro W KpacHOro
docdopa. HekoTopsie MeTauibl 1 HEMETaJUIbl KOJIMYECTBOM BemlecTBa 1 Moib. Monenb MOIsSIpHOTo
o0BbeMa ra3000pa3HbIX BEIIECTB.

CoennHeHUsI XUMHYECKHX 3j1eMeHTOB (14 4)

Crenenp okwucieHus. OmnpeneneHue CTENEHU OKUCICHUSA 3JEMEHTOB IO XMMHYECKOH (opmyie
coequnenus. CocraBineHue (opMyn OWHAPHBIX COCAMHEHUH, OOWIMIl crmoco0 WX Ha3bIBAHHUSL.
buHapHble CcOeOUHEHMS: OKCHABI, XJOpHuabl, cyiabbuasl u ap. CocraBieHue ux QGopmyd.
[IpencraBuTenu OKCUIOB: BOJA, YIJIEKUCIbIM I'a3 U HEraleHas u3BeCTb.

[IpencraBuTenu JeTy4ynx BOJOPOIHBIX COCIMHEHU: XJIOPOBOAOPOA U AMMHUAK.

OcHoBaHus, UX COCTaB U Ha3BaHUs. PacTBopuMoCTh OcHOBaHMI B Boje. Tabuia pacTBOPUMOCTH
TUAPOKCUIIOB U cosiel B Boje. [IpeacraBurenu mienodeil: ruApoKCUAbl HATPUsl, KU U KaJbLHs.
Ilonatne o kadecTBeHHBIX peakuusax. WHaukatopel. M3MeHEHHME OKpACKM HHIAUKATOPOB B
LIEJIOYHOM cpere.

Kucnotsl, ux coctaB u Ha3BaHus. Knaccudukanus kucinot. [IpegcraBuTenu KHUCIOT: cepHas,
coJisiHasl U a30THasA. I3MeHeHne OKpacKu MHIUKATOPOB B KUCIOTHOU Cpefie.

Cosn Kak TpPOM3BOJHBIE KUCIOT U OCHOBaHWM. Mx cocraB m Ha3zBaHus. PacTBopuMOCTh coseill B
Bozie. [IpencraBurenu coneit: XJIopux HaTpus, KapOoHaT U ocdat KaabLusl.

Amop(dHBIE U KPUCTAITIYECKHUE BEIECTBA.

MexMOJIeKyJIApHbIE B3aUMOJACUCTBUA. THIBI KPUCTAJIIMYECKUX PELIETOK: WOHHAs, aTOMHasl,
MOJIEKYJIIpHAs U MeTaJUIMuecKas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIOB KPHUCTAINIMYECKUX
pEIIETOK.

BemecTtBa MOJIEKYJIIDHOTO M HEMOJEKYISIPHOIO CTPOEHHUs. 3aKOH IIOCTOSTHCTBAa COCTaBa MJis
BEILIECTB MOJIEKYJISIPHOI'O CTPOEHHS.

Yuctele BemecTBa U cMecu. [Ipumepbl >KHIKHUX, TBEPABIX U Ta3000pa3HbIx cMecell. CBoiicTBa
YHCTBIX BEIIeCTB U cMecel. X coctaB. MaccoBas u 00beMHas JOJIU KOMIIOHEHTAa CMecH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITHS «JIOJISI».

Pacuernnie 3agauu. 1. Pacduer mMaccoBOM U 00bEMHON [0JIed KOMIIOHEHTOB CMECH BEIECTB. 2.
Brruucnenune mMaccoBoil 1071 BelllecTBa B paCTBOPE MO U3BECTHOM Macce PACTBOPEHHOI'O BEUIECTBA
U Macce pactBoputend. 3. BelumcieHue Macchl PAacTBOPSEMOrO BELIECTBA U PaCTBOPHUTEII,
HEOOXOAMMBIX Ul IPUTOTOBJICHUS OMPEEIEHHON Macchl pacTBOpa ¢ U3BECTHOW MacCOBOM J1oyel
PacTBOPEHHOI'O BELIECTBA.

JdemoncTpanun. OOpa3ipl OKCUIOB, KHUCIOT, OCHOBAaHUM W coyied. MoJenu KpuCTaIMYeCKUuX
pelIeTOK XJIOpHUJa HaTpus, anMasa, okcuaa yraepona (IV). B3pbeiB cmecu Bomopoaa ¢ BO3AYXOM.
CriocoObl pa3aencHus cMecei. JIUCTUIISIIS BOIBI.

JlabopaTopHbie onbIThI. 1. 3HAKOMCTBO C 0OpaslamMu BEIIECTB pa3HBIX KiaccoB. 2. Pasznmenenue
CMeECeH.



HN3menenusi, npoucxoasmme ¢ emecrsamu (11 yacos)

[lonsATre sBAEHWI Kak HW3MEHEHMH, NPOUCXOJAUIMX C BEIIECTBAMH. SIBJICHHS, CBA3AHHbBIE C
U3MEHEHUEM KPUCTAJUIMYECKOrO0 CTPOEHHUs BEIIeCTBA IIPH IOCTOSHHOM €ro cocraBe, —
¢usnyeckue sBieHUd. Du3MUecKHe SBIEHHA B XUMHMM: JUCTWUISLUSA, KpUCTaIM3alus,
BBHIMIAPUBAHNE U BO3TOHKA BEIIECTB, IICHTPU(YTUpPOBaHHUE.

SIBneHus, CBA3aHHbIE C M3MEHEHHMEM COCTaBa BEIECTBA, XUMHUYECKHE peakuuu. lIpusHaku u
yCIIOBUS MPOTEKaHMA XUMUYecKHX peakuuil. [loHsTHEe 00 3K30- M 3HIOTEPMUYECKUX PEAKIHIX.
Peakuyu ropeHns Kak 4acTHBIN Cllydyaid SK30TEPMHUUYECKHUX PEAKIUH, MPOTEKAIOIINX C BBIICICHUEM
CBeTA.

3aKOH COXpAaHEHHs MacChl BEIIECTB. XHMUYECKHE YpPAaBHEHMs. 3HAUCHUE MHIEKCOB U
k03 (pdurnmentor. CocraBiieHnE ypaBHEHUN XUMHUUECKUX PEAKIIUH.

Pacuersl Mo XxuMuU4YeCcKMM ypaBHEHHsM. PenieHue 3ajad Ha HaXOXICHHE KOIMYECTBA BEIIECTBA,
Macchl WM 00beMa MPOJYKTA PEaKIHU MO KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY MCXOIHOTO
BellecTBa. PacyeTsl ¢ MCIONB30BAaHUEM MOHATHUS «I0Js», KOIla UCXOAHOE BEIIECTBO JAHO B BUAE
pacTBopa ¢ 3aJaHHOM MacCOBOM J10J1€l paCTBOPEHHOI'O BEIIECTBA MJIM COJEPKUT OMPEEICHHYIO
JIOJIO ITPUMECEH.

Peakuun pasnoxenus. [lonstue o ckopoctn xumudeckux peakuuid. Karanusatopsl. @epMeHTHI.
Peakuun coenunenus. Kartanutuueckue W HeKaTanuTHueckue peakuuu. OOpaTtumble U
HEOOpaTUMBbIE PEAKIUH.

Peakuuu 3amernieHus. DJIEKTPOXUMHUUECKUI psiJl HANPSKEHUH METAJIOB, €r0 MCIOJIb30BaHUE JJIs
IIPOrHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKAaHUs PEaKLMl MEXy MeTaUlaMM U PacTBOPAMH KHUCJOT.
Peakuuu BbITECHEHHS] OJJHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMHU METaIaMH.

Peaxkunn oOmena. Peakuuu HeiiTpanu3anuu. Y cIoBUS POTEKAaHUs peaKIuii oOMeHa B pPacTBOpax
J10 KOHIIA.

Tunel XMMHUECKUX peaKUMil (IO MPU3HAKY «YHUCJIO M COCTAaB HCXOAHBIX BEIIECTB M MPOIYKTOB

peakiu») Ha TpUMEpEe CBOKMCTB BOMABI. Peakius pas3fokeHUss — JJEKTPOJIM3 BOAbL. Peakiuu
COCNMHEHUSI — B3aUMOJECHCTBUE BOABI C OKCHUAAMH METAJUIOB M HeMeTrauioB. lloHstne
«TUAPOKCHUIBDY. Peakuum 3aMelleHUMss —  B3aUMOJAEHCTBME BOABI C  IIEJIOYHBIMU U

IEJIOYHO3EMENIbHBIMU MeTasulaMu. Peakiiuu oOMeHa (Ha mpuMepe THIpoian3a cyibhuia amoMUHUS
U KapOuaa KaJlblus).

Pacuernble 3amaum. 1. BeluucieHne mo XUMUYECKUM YPaBHEHHMSIM MacChl MJIM KOJMYECTBA
BEIIECTBA 110 M3BECTHON Macce MJIM KOJIMYECTBY BEIIECTBA OJHOIO W3 BCTYMAIOIIUX B PEAKIIUIO
BELIECTB WM NPOAYKTOB peakuuu. 2. Bolumcienwe maccel (KOJIMYECTBA BeIlIeCTBa, O0bema)
IPOAYKTa PEaKIMM, €CIM HM3BECTHA Macca MCXOJHOIO BEIECTBAa, COJIEPIKAILEro OINpeleICHHYIO
Jomo npumeceil. 3. Beruncinenue maccsl (KOJIMUYECTBa BELIECTBA, 00beMa) NPOAYKTA PEAKLUH, €CIIU
M3BECTHA MACCa PacTBOPA U MaccoBasi 10JIs1 pACTBOPEHHOI'O BELIECTBA.

Jemonctpanuu. [Ipumeps! Gpu3nueckux sABICHUN: a) MIaBjieHue napaguHa; 0) BO3rOHKA HO/A UIIH
OEH30MHOM KUCIIOTHI, B) pacTBOpEHHE NEepMaHraHaTa Kajaus; ) Au¢pQy3us TyLUCTHIX BELIECTB C
ropsiiei JaMIo4Ky HakaauBaHus. [IpruMepsl XUMUUECKUX IBJICHUI: a) TopeHrne Maruus, gochopa;
0) B3aMOAEHCTBHE COJITHON KHCJIOTHl ¢ MPaMOPOM WJIM MEJIOM; B) IOJy4yE€HUE THIPOKCHUIA MEIn
(II); r) pacTBOpeHHE OIYUEHHOr0 I'MAPOKCUIA B KUCIOTaX; A) B3aumoseiicteue okcuna meau (1) c
CEpHON KMCIIOTOW NpH HArpeBaHHM; €) pa3jIoKeHUue NepMaHraHaTa Kajuus; >K) B3auMoJeiicTBHe
pa30aBICHHBIX KHCIOT C METAJUIaMU; 3) pa3ioKeHue MePOKCUIa BOLOPO/IA; 1) HIIEKTPOIIU3 BOBL.
JlabopatopHbie onbIThI. 3. CpaBHEHNE CKOPOCTH UCIIAPEHUSI BOJIBI M CIIMPTA 10 UCUE3HOBEHUIO UX
Karenb Ha ¢uiabTpoBanbHON Oymare. 4. OKuciIeHHEe MEAU B IJIAMEHU CIIMPTOBKH MJIM TOPEJKH. 5.
[TomyTHEHHE U3BECTKOBOI BOJIbI OT BBIIBIXaEMOI'0 yIriIeKHcioro rasa. 6. [loiaydenue yriekucioro
rasa B3auMOJIEUCTBHEM COJbl U KUCIOTHL 7. 3amelieHue meau B pacrtBope xiopuga menu (II)
KENE30M.

PacTrBopenne. PacTBopbl. Peaknuym MOHHOT0O 060MeHA W OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaknuu (19 yacoB)



PactBopenue kak Qu3mKo-xuMuyeckuil mporecc. [loHaTHe o ruapaTtax M KpUCTaJUIOTHIpaTax.
PactBopumocTs. KpuBbiE pacTBOPUMOCTH KAaK MOJAEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX
BEILIECTB OT TeMmIlepaTypbl. HachlllleHHbIE, HEHACHIEHHBIE U MEPECHIIIEHHBIE PACTBOPHI. 3HAUYECHUE
pPacTBOPOB ISl IPUPOJIBI U CEIIBCKOT0 XO3SIMCTBA.

[Tonsate 00 SJIEKTPOJUTUYECKON AMCCOIUAIMU. DJIEKTPOJUTHl U HEICKTPOJIUTHI. MeXaHU3M
JUCCOLMAIIMU  DJIEKTPOJIMTOB €  PA3IUYHBIM  TUIOM  XUMHYeckol  cBsizu.  CreneHb
AIIEKTPONUTHYECKOH nucconnanuu. CUIbHBIC U clTa0ble dJIeKTPOIUTHI.

OCHOBHBIE NOJIOKEHUSI TEOPUH DIIEKTPOIMTHUECKONW nucconnanuu. MIoHHbIe ypaBHEHUs peakiuil.
VYcnoBusi mpoTeKaHUsT peaKIuu OOMEHa MEXAYy OJJIEKTPOJIUTAMH O KOHIIA B CBETE€ HOHHBIX
IIPEICTaBICHUM.

Kraccuukayst HOHOB M X CBOWCTBA.

Kucnoter, ux kmaccuukanus. Juccomumamnusi KHCIOT W WX CBOWCTBA B CBETE TEOPHUHU
ANEKTPOIUTHYECKON Jucconuanuu. MONEKyJsspHble M HOHHBIE ypaBHEHUS pPEaKUUWA KHCIOT.
B3aumoneiicTBue KHCIOT € MeETaJUIlaMH. OJIGKTPOXUMHUUYECKUM psJl HANpSHKEHUA MeETaJulioB.
B3auMoneiicTBuE KUCIOT C OKCHJAaMHU METauloB. B3amMopeilcTBME KHMCIOT C OCHOBAaHUAMH —
peakuusi HeWTpanuzanuu. B3aumoneiictBue Kkucior ¢ comsiMu. Vcmonb3oBaHHE TaONUIIBI
PacTBOPUMOCTH JJISI XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHud, ux kiaccudukanus. /luccoumanys OCHOBaHMH M HX CBOWCTBA B CBETE€ TEOpUU
ANEKTPOJIUTHYECKOW JHCccoLManuu. B3auMmoneiicTBue OCHOBAaHMN C KHCIOTAMH, KHUCIOTHBIMH
okcuaaMu u coisiMu. Mcnonb3oBanue TabJIUIbl paCTBOPUMOCTH AJIS XaPaKTEPUCTUKNA XUMUYECKUX
CBOICTB OCHOBaHMH. Pa3znokeHre HepacTBOPUMBIX OCHOBAHUI MPU HArPEBAHUH.

Comu, ux kmaccupuKanus U AUCCOIMAIMS PAa3IUYHBIX TUNOB coineil. CBoiicTBa coseil B CBeTe
TEOPUH DJIEKTPOJIMTUYECKOW JauMcconuanuu. BsaummopnelcrBue cojied C MeTaulaMH, YCIOBUS
IIPOTEKaHUS JITUX peakuuil. B3auMoneicTBue coyied € KHUCIOTaMH, OCHOBAaHMSIMH W COJISIMH.
Hcnonb3oBanue TabJIUIIBI pACTBOPUMOCTH IS XapAKTEPUCTHKN XUMHUYECKUX CBOMCTB COJICH.
O06o0meHne cBeeHui 00 OKCUIaX, UX KJIacCU (PUKAIMKA U XUMHYECKUX CBOHCTBAX.

l'enernueckue psabl METANJIOB M HEMETAUIOB. ['eHeTMueckas CBsI3b MEXKIY KlaccaMu
HEOPraHWYECKUX BEIIECTB.

OKUCIUTENBbHO-BOCCTAHOBUTEIbHbIE peakiuuu. OKHCIUTENh W BOCCTAHOBUTEb, OKHCIEHUE U
BOCCTAHOBJICHHE.

Peaknmn wWOHHOrO oOOMEHa W OKHCIHUTEILHO-BOCCTAHOBUTEIbHBIC peakiuu. (CocTaBieHue
ypaBHEHU I OKH CITUTEIbHO-BOCCTAHOBUTEIIbHBIX peakuui METOJI0M 3JIEKTPOHHOT O
Oananca.CBOICTBa MPOCTBIX BEIIECTB — METAUVIOB M HEMETAJJIOB, KHUCIOT M COJE B CBETE
MPEICTaBICHUM 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

JemoHcTpanuu. lMcnpiTaHue BelIECTB M MX PACTBOPOB Ha 3JIEKTPONPOBOAHOCTb. JIBUXKEHUE
OKpAIlleHHbIX HOHOB B JJIEKTPUYECKOM I10J€. 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOMN
KHUCIIOTBI OT KOHLIEHTpauuu. BzauMozeiicTBrue HUHKa ¢ Cepoid, COJITHOM KMCIIOTOU, XJIOPUIOM MEAHU
(II). 'openue maruus. BzaumonelicTBue XJIOPHOM U CEPOBOJOPOTHON BOJIBL.

JlaGopaTropHble onbIThI. 8. Peakiuu, XapakTepHble JJ1s1 pACTBOPOB KUCIIOT (COJISTHOW UIIM CEPHOM).
9. Peakmuu, xapakTepHbIe IJsI PACTBOPOB Mieloyed (TUAPOKCUIOB HaTpusi uim kamus). 10.
[TonyuyeHue u cCBOWCTBa HEPACTBOPUMOI'O OCHOBaHHS, Hampumep ruapokcuaa memu (I11). 11.
Peakiuu, xapakTepHble IJisi pacTBOPOB cojied (Hampumep, mig xjopunaa menu (). 12. Peakiuwu,
XapakTepHbIE IS OCHOBHBIX OKCHUJIOB (Hampumep, IJsi OKcuaa Kaiblus). 13. Peaknuu,
XapaKTEPHBIE I KUCIOTHBIX OKCHUJIOB (HAIIpUMeED, ISl YIJIEKUCIIOTO rasa).

TemMaTn4eckoe NJIAHUPOBAHHE

Ne HazBanue paznesia (TeMbl) KoanuectBo KoanuectBo
4acoB KOHTPOJIbHBIX
padoT
1 Bgenenue 7
2 ATOMBI XMMHYECKUX 3JIEMEHTOB 11 1




3 [TpocThie BemnecTra 6 1
4 CoenqnHeHnsT XUMAYECKUX DJIEMEHTOB 14 1
5 W3MeHenus1, TpouCXOoasIne C BEIECTBaMU 11 1
6 PactBopenue. PactBopsl. Peakunu noHHOTO 19 1

o0MEHa ¥ OKHCJIUTEIHHO-BOCCTAHOBUTEIbHEIE

peakiuu

Htoro: 68 5
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