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1.IlosicHUTEIbHAA 3aNNCKA

B cootBetcTBHM ¢ DenepanbHbIM FOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM OCHOBHO-
ro 001IeT0 00Pa30BAHMUS 2/IABHBIMU WeIAMU TIKOIBHOTO XHMHUYECKOTO 00pa30BaHUS SBIISFOTCS:

 popmuposanue y o0ydaroluxcsi CUCTEMbl XMMHUUYECKUX 3HAHUNA KaK KOMIIOHEHTAa €CTECTBEH-
HOHAYYHBIX 3HAHMUIA;

* pazsumue TAYHOCTH 00YYAIOIINUXCS, UX WHTEIJICKTYaJbHBIX U HPABCTBEHHBIX KadecTB, Gop-
MHUPOBaHNE T'YMaHHUCTUYECKOTO OTHOIIICHHUS K OKPYKAIOIIEMY MUPY U SKOJIOTHYECKH [IeTIeco00pas-
HOTO MOBEJICHUS B HEM;

* NOHUMaHue 0OYYAIOIMMUCS XUMHUHU KaK MPOW3BOJAUTEIHLHON CHIIBI OOIIECTBA M KAK BO3MOXK-
HOI oOnacTu Oyaymiel mpodecCHOHATBHON e TEebHOCTH;

* pazeumie MBIIUICHUS OOYYaIOIIMUXCS MOCPEICTBOM TaKHX TMO3HABATEIIbHBIX yUEOHBIX K-
CTBUH, KaK yMeHHE (GOpMYyIUPOBATH MPOOIEMY U THIIOTE3Y, CTABUTH LENH U 33[]a4M, CTPOUTD Ilia-
HBI JIOCTV)KCHUS TIeJIeH U PEeIIeHUs TIOCTABICHHBIX 3a7a4, ONPEICNIATh OHSITHS, OTPaHUINBATh UX,
OTHCHIBATh, XapaKTEPU30BaTh U CPABHUBATH;

* NOHUMAHUe B3aMMOCBS3M TEOPUU W TMPAKTUKU, YMEHHUE MPOBOJIUTH XUMHUUYCCKUN IKCIICpHU-
MEHT 1 Ha €r0 OCHOBE JIeJIaTh BHIBOABI M YMO3aKIIOUEHUSI.

JUig NOCTMXKEHHS 3THUX LieJed B Kypce XMMHUU Ha CTYHNEHHM OCHOBHOTO oOIIero oOpa3zoBaHUs
pelaTes CIeNyIOINe 3a0ayu.

— hopMUpYIOMCs 3HAHUSA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DaKTOB, MOHITHH, XUMHUYE-
CKHX 3aKOHOB U T€OPHUH, BBIPAKEHHBIX TOCPEACTBOM XUMHUUYECKOTO S3bIKA;

— pazeusaromcsi ymerus HaOMOIATh U OOBSICHITh XUMUYCCKUE SIBIICHUS, MPOUCXOJAIINE B
pUpojie, 1abOPATOPHBIX YCIOBUAX, B OBITY M Ha IPOU3BOJICTBE;

— NpUObpemaromcs cneyuaibHvle YMeHus U HasvliKy 10 0e30MacHOMY OOPALICHHIO ¢ XUMHYe-
CKHMMH BelIeCTBaMH, MaTE€pHUaIaMH U MPOLIECCaMU;

— hopmupyemcs cymanucmuieckoe OmHoOWeHue K XumMuu Kak pou3BOIUTENILHON cuite ooIie-
CTBA, C TOMOIIBIO0 KOTOPOM pelIarTcs r1o0anbHbIe MPOOIEMbI UeTOBEUECTRA;

— ocyujecmensiemcs, unmezpayusi XAMHYECKON KapTUHBI MUPa B €IMHYIO HAYIHYIO KapTHHY.

2.Jlnanupyemble pe3yabTaThl OCBOCHHUS YU4eOHOI0 IpeaMeTa

JluuHocTHBIE pe3yabTaThl  8-9 Kiace

3HaHUe U NOHUMAHUe: OCHOBHBIX HCTOPUYECKUX COOBITHUH, CBSI3aHHBIX C PA3BUTHEM XHUMHH;
JTOCTHKEHUI B 00JIaCTH XUMUU U KYJIbTYPHBIX TPaIUINil CBOEH CTpaHbI (B TOM YHCIE HAYUYHBIX);
06H1€MI/IpOBI)IX Z[OCTI/I)KGHI/Iﬁ B o0iactu XUMHHU; OCHOBHBIX NPWHOUIIOB W ITPABUJI OTHOIICHHA K
IPHUPOJIC; OCHOB 30POBOrO 00paza >KM3HH M 370pPOBbECOEPEraronIuX TEXHOJIOTUH; MpaBHIl
IIOBCACHUA B ‘—Ip@?;BBI‘I&fIHBIX CUTyaludX, CBSA3aHHBIX C BOS}ICfICTBI/IGM Pa3JIMYHBIX BCHICCTB;
OCHOBHBIX TpaB M O0O0si3aHHOCTEH TpakJaHWHA (B TOM YHCIIE OOYYaroImIerocs), CBS3aHHBIX C
JIMYHOCTHBIM, HpO(i)eCCI/IOHa.]'H)HBIM N ) XU3HCHHBIM CaMOOIIPEACIICHUEM COI.[I/IHJ'IBHOﬁ 3HAYUMOCTHU U
coJziepkanus mpodeccuit, CBI3aHHBIX C XUMUEH;

— 4y8cmeo 20p0ocmuy 3a POCCUICKYI0 XUMHUUECKYIO HAYKY U JIOCTH)KEHUS YUEHBIX; YBAKEHUE
U TIPUHATHE JOCTIKCHUH XUMUU; JTFOOOBbh U OEpeKHOE OTHOIICHUE K MPUPOJIC; YBAKEHUE U YUET
MHEHUI OKpYyXXaromuXx K JJMYHBIM JOCTUKCHHUAM B U3YUCHUN XUMUU;

— npu3Hanue NEHHOCTH COOCTBEHHOTO 37I0POBbSl U 3[J0POBbS OKPY)KAIOLIUX JI0/IEH; HE00XO-
JUMOCTH CaMOBBIPAXKCHUS, CaMOpCalin3allii, COMUAJIBHOTO ITPU3HAHU A,

— 0CO3HaHUe CTENEeHU TOTOBHOCTH K CAMOCTOSITEBHBIM TOCTYIKaM W JEHCTBUSM, OTBET-
CTBEHHOCTH 32 UX PE3YJbTaThl;

— nposigiienue SKOJIOTUIECKOT0 CO3HAHUS, JOOPOKENATEIIbHOCTH, TOBEPHSI I BHUMATEITLHOCTH
K JIIOJIIM, TOTOBHOCTU K COTPYJIHUYECTBY; MHHMIIMATUBBI U JIOOO3HATEIHLHOCTH B M3YUEHUU Be-
HIECTB U TMPOIIECCOB; YOCKIEHHOCTH B HEOOXOAWMOCTH PAa3yMHOTO HCIIOJIB30BAHUS JOCTHIKCHHMA
HayKH ¥ TEXHOJIOTU;



— YMeHue yCTaHaBIUBATh CBA3M MEXIY LENbI0 U3YYEHHUS] XUMUU U TEM, [UIS YETO OTO HYXKHO;
CTPOUTH KHU3HEHHBIE U MPOPECCHOHATBHBIC TIAHBI C YIETOM YCIICITHOCTH U3yYeHUsI XMMUHU U COO-
CTBEHHBIX [IPUOPUTETOB.

MertanpeamerHblie pe3yJabTatbl 8-9 Kjacc

Me:knpeaMeTHbie MOHATHSA

@®opMUpOBaHUE U Pa3BUTHE OCHOB YHTATEJNbCKON KoMmneTeHunu. O0yJaromuecs oBiaje-
IOT YTEHUEM KaK CPEJCTBOM OCYIICCTBICHHS CBOMX JNALHEHINNX IUIAHOB: MPOIOJIKCHUsT 00pa3o-
BaHUS U CaMOOOPa30BaHMUS.

OOyuaroniuecs: YCOBEPIICHCTBYIOT MPUOOPETEHHBIE HA TIEPBOM YPOBHE HABBIKH PadoThI €
uHpopmanueii u nonoaHAT ux. OHU CMOTYT paboOTaTh C TEKCTaMM, IPeoOpPa30BHIBATh U HHTEPIPE-
TUPOBATh COJIEPIKAIILYIOCS B HUX HH(POPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UpPOBaTh, COMOCTABIATh, aHAIM3UPOBATh, 0000IaTh U MHTEPIPETHPOBATH MH-
dopmaruto, CoAepKAIIYIOCs B TOTOBBIX HH)OPMAITMOHHBIX 00BEKTaX;

* BBIJICJIATH TJIABHYIO UM M30BITOUHYIO MH(OPMAIHIO, BBITOJIHATH CMBICIIOBOE CBEPTHIBAHHE
BBIJICJICHHBIX (PAKTOB, MBICIICH; MPEACTABIAT, HHPOPMAIIUIO B CHKATOM CIOBECHOH (opme (B BHIE
IUTaHA WM TE3WCOB) M B HATJISAHO-CUMBOJIMYECKOH (opme (B BHIE TaOIuUI, rpadUIecKux cXem U
JarpaMM, ONIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJIHATH TaOJIHIIBI, CXEMBI, AUArPAMMBbI, TEKCTHI.

OOyuaroniuecss MPUOOPETYT OMBIT TPOEKTHOH JesITeILHOCTH Kak 0co00i  (opMbl
y4ueOHOM paboThl, CIOCOOCTBYIONIEH BOCIUTAHUIO CAMOCTOSATEIBLHOCTH, WHHIIMATUBHOCTH,
OTBETCTBCHHOCTH, IMOBBIIICHUIO MOTHBANMU U 3(P(PEKTHUBHOCTH Y4eOHOH NEATETBHOCTH, B XOJIE
peanu3any HCXOJHOTO 3aMbIciia Ha TNPAKTUYECKOM YpPOBHE OBJIQJCIOT YMEHHEM BBIOWMpATh
aJICKBaTHBIC CTOSINEH 3alave CpeACTBa, NMPUHUMATh PEIICHHS, B TOM YHCJIC W B CHUTYaIHsX
HeonpenenéHHocTH. OHM MOTy4aT BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOIBKHUX
BapUaHTOB pEIICHUH, K MOUCKY HECTaHJAPTHBIX PEIICHHH, MOUCKY M OCYILIECTBICHHIO Hauboiee
PUEMIIEMOTO PEIICHHUS.

YHuBepcaibHble yueOHbIe 1elCTBHS
PeryasituBubie YY /|
Obyuarowuiica cmoxcem:
® AHAJTU3HMPOBATH CYIIECTBYIOIINE U INIAHUPOBATH OYyyle 00pa3oBaTeNIbHbIC PE3YJIbTATHI,
® ONpEeNeNsATh TNIABHYIO MPOOIeMy;
® BBIJBUTATh BEPCUM PEIICHUs TPOOJIEMBI, (POPMYITUPOBATH THIOTE3BI, MPEIBOCXUIATH KOHEY-
HBIN pe3yJbTar;
® CTaBUTH IIENb ACSITENLHOCTH HAa OCHOBE OMPEAENEHHOW MpoOJIeMbl U CYHIECTBYIOIIUX BO3-
MO>KHOCTEH;
e (opmynupoBaTh yueOHBIE 3a7]a4H KaK ATy JTOCTHKEHUS MTOCTABICHHOW IIETN e TETHHOCTH;
® ONpenemnsiTh HEOOXOIUMBIC IEHCTBHS B COOTBETCTBUU C YUE€OHOUW M MO3HABATEILHOM 3a-
Jadel U COCTaBJISTh allTOPUTM UX BBIOJHEHUS;
® COCTaBJIATH IUIAH PEIICHUs] TMPOOIEMBbI (BBITIOJHEHUS TTPOEKTA, MPOBEACHUS HCCIEI0Ba-
HUA);
® OIEHUBATH CBOIO JIEATEIbHOCTh, APTYMEHTUPYS MPUUMHBI JOCTHKEHUS] WIH OTCYTCTBUSA
MJIAHUPYEMOTI'O PE3YJIbTaTa;
® aHAJTU3WPOBATHh U OOOCHOBHIBATH MMPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHSI TSt
BBITNIOJTHEHUS Y4eOHOM 3a1aui;
® OIICHUBATH MPOAYKT CBOCH ACSITENHLHOCTHU MO 3aJaHHBIM /WU CAMOCTOSTEIHHO OIpeJie-
JIEHHBIM KPUTEPUSIM B COOTBETCTBHUU C 1IEJIbIO JACSATEIBHOCTH;
e Ha0IIOaTh M AaHAJIM3UPOBATH COOCTBEHHYIO YUE€OHYIO M TTO3HABATEIbHYIO JEATEILHOCTh
U IeATEIbHOCTD APYTUX 00yJaromMuxcs B IPOIECCEe B3aUMOIIPOBEPKH;



® COOTHOCHUTH pealibHble U INIAHUPYEMbIE Pe3yJbTaThl HHAUBUIYAIbHON 00pa30BaTENbHOM
JEeSITEIbHOCTH U JIE€1aTh BBIBOJIBI,
® [IPUHHUMATh PELICHUE B Y4EOHOM CUTyallud U HECTH 3a HETO OTBETCTBEHHOCTH;
® CaMOCTOSITEJILHO OIPEAEIATh IPUUMHBI CBOETO yCIIeXa WIN Heycllexa U HaXOAUTh CIIOCO-
OBl BBIXO/1a U3 CUTYallUU HEycIexa.
ITo3naBaTteibHbIe YY /|
Obyuarowuiics cmodicem:
® BBIJCIATh OOIIMH MPU3HAK ABYX WM HECKOJBKUX MPEIMETOB MJIH SBJICHUN U OOBSACHSITH
UX CXO/ICTBO;
e 00BEAMHATDH NIPEAMETHI U ABJICHUS B IPYIIIbI IO ONPEIEICHHBIM IPU3HAKaM, CPaBHUBATh,
KIJIAaCCU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;
® BBIJCIATH SIBJIECHHE U3 OOIIEro psja IpYrux sIBICHHIH;
® BBIIBJIATH IPUYUHBI U CIIEJCTBUSA SBJICHUN;
® CTPOUTH PACCYNJACHUE OT OOLIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBJIICHHSIM M OT YaCTHBIX
ABJIEHUHM K OOLIMM 3aKOHOMEPHOCTSIM;
® CTPOUTh pacCyKICHHUE Ha OCHOBE CPaBHEHUS MPEAMETOB U SBJICHUH, BBIACIASA NIPH ITOM
o0111e Npu3HaKy;
® p3yarath MOJYYCHHYIO HH(DOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoi 3aja-
qu;
® OOBSACHATH SBJICHHUS, IIPOLIECCHI, CBSI3U U OTHOLICHUS, BBISBIIIEMbIE B XO/1€ 103HABATEb-
HOW M HCCIIEeI0BaTEIbCKON J1eATENIbHOCTH (IPUBOIUTH OOBSICHEHHE ¢ M3MEHEHUEeM (OpMbl Mpe-
CTaBJICHUS; OOBACHATD, ACTATU3UPYS WIH 0000111as1; 0OBACHATD C 3aJJaHHON TOUKU 3pEHUS);
e 0003Ha4aTh CUMBOJIOM M 3HAKOM IpEIMET W/UJIH SBJICHUE;
® OIpENeATh JOIMUECKUE CBA3U MEXAY IpeIMeTaMu U/WIH SIBIEHUSMH, 0003Ha4YaTh J1aH-
HBIE JIOTUYECKHE CBSI3U C IOMOIIBIO 3HAKOB B CXEME;
® [IEPEBOJUTH CIOKHYIO IO COCTaBY (MHOI0OAcleKTHYI0) MH(OPMAIUIO U3 TpapuuecKoro
wir (GopMaIM30BaHHOTO (CUMBOJIBHOT'0) MIPEICTABIEHHS B TEKCTOBOE, U HA000POT;
® CTPOHUTH CXEMY, aITOPUTM AEUCTBUS, UCIPABIATH WIM BOCCTAaHABIMBATh HEW3BECTHBIN
paHee aNropuTM Ha OCHOBE UMEIOIIETOCs 3HaHUS 00 00BEKTE, K KOTOPOMY NMPUMEHSIETCS aJITOPUTM;
® aHAJIM3UPOBATH/Pe(IIEKCUPOBATh OMBIT pa3palOTKM M pealu3alid yueOHOIro IMPOEeKTa,
UCCIIEIOBaHMs (TEOPETUUECKOT0, IMIIMPHUUECKOT0) Ha OCHOBE NMPEI0KEHHOM MpOoOIeMHOM cUTya-
LIUY, IOCTaBJICHHON LIeJN W/WIK 3aJJaHHBIX KPUTEPUEB OLIEHKH MTPOIyKTa/pe3yibTara.
® HAaxXOIUTh B TeKcTe TpeOyeMyro MH(OpMaIuio (B COOTBETCTBUU C LIEISAMHU CBOEH Jesi-
TETHHOCTH);
® OpHUEHTHPOBATHCS B COAECPNKAHUH TEKCTA, IOHUMATh LIEJTOCTHBIM CMBICI TEKCTa, CTPYKTY-
pUpPOBAThH TEKCT;
® YCTaHaBJIMBAThb B3aHMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHHM, TIPOIIECCOB.
® TIPOBOAUTH MPUUMHHBIA U BEPOSTHOCTHBIN aHAIN3 SKOJIOTUYECKUX CUTYAIIH;
KommyHukatusubie YY /|
Obyuarowuiics cmodicem:
— ONpelesITh BO3MOXHBIE POJIM B COBMECTHON J€STENbHOCTH;
— WrpaTh ONPEJEIIEHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;
— TMpPUHUMATh NO3UIHIO coOeceHNKa, TTOHUMAas MO3ULIMIO0 JIPYroro, pa3jinyaTh B €ro peyu:
MHEHUE (TOUKY 3pEHHs), J0Ka3aTEeIbCTBO (apIyMEHTHI), (PaKThl; TUIOTE3bI, TEOPUH;
— OMNpeAessTh CBOM JACUCTBHS U ISHCTBUA MapTHEPa, KOTOPbIE CIOCOOCTBOBAIM MIIM MPEIIAT-
CTBOBAJIM MIPOAYKTUBHONH KOMMYHHKAIIUU;
— CTPOUTH NO3UTHBHBIE OTHOIIECHHUS B ITpoliecce y4eOHOM 1 MO3HAaBaTEIbHOM 1€ATEeIbHOCTH;
— JIOTOBapHBAaThCS O MPABUIIAX U BOMPOCAX Ui OOCYKIEHUS B COOTBETCTBUHU C MOCTABJICH-
HOH 1iepe] IpyIIou 3agadei;
— OpraHu30BBIBaTh Y4eOHOE B3aMMOJICHCTBHE B TpymIe (OnpeaesisTh oOmue eI, pacipe-
JeJATh POJIU, JOTOBAPUBATHCS IPYT € IPYIOM H T. 11.).
e 0oTOMpaTh W HUCIOJB30BATh PEUYEBHIC CPEICTBA B MPOLECCE KOMMYHHUKAIMH C JAPYTUMH



JIOJIbMH (JTUAJIOT B TIape, B MAJIOM TPyMIE U T. 11.);

® [IPE/CTABIATH B YCTHOM WJIM MHUCbMEHHOU (pOopMe pa3BepHYTHIN IUIaH COOCTBEHHOM Jies-
TEJIbHOCTH;

e Je/1aTh OLIEHOYHBIN BBIBOJI O JOCTUKEHUH L€ KOMMYHHUKAIIMU HENOCPEJACTBEHHO MOCTE
3aBepIICHHUsS] KOMMYHUKATUBHOTO KOHTAKTa U 00OCHOBBIBATH €TO0.

® I[ICJICHAINIPABICHHO MCKAaTh M HCIOJb30BaTh MH(POPMAIMOHHBIE PECYpChl, HEOOXOAUMBIE
JUTSL pENICHUs YUeOHBIX M MPAKTUIECKUX 3a71a4 ¢ moMotnbio cpeacts UKT;

e BbHIOMpATh, CTPOUTH U HCIIOIH30BATh aJIEKBATHYI0 MH(GOPMAIMOHHYIO MOJIEb AJIs Tepe-
JTlaul CBOUX MBICJICH CpeJCTBAaMH €CTECTBEHHBIX U (JOPMANIbHBIX SI3BIKOB B COOTBETCTBHH C YCIOBH-
MU KOMMYHHKAIUY;

® JCIOJb30BaTh KOMIBIOTEPHbIE TEXHOJIOTHHN I PelieHUs] HHPOPMAIIMOHHBIX U KOMMY-
HUKALIMOHHBIX Y4eOHBIX 3a/lady, B TOM YHCIIe: BBIYHCIEHHUE, TOKIaI0B, pedepaToB, co3qaHue mpe-
3€HTAaLMI U ap.

IIpeamerHble pe3yabTaThl 8 KJIacce

YdeHUK HAYUYUTCH:

® XapaKTEepPU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOICHHUE, U3MEPEHHUE, SKCIICPHUMEHT;

® DPACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHITHH «aTOM», «MOJIEKYJa», «XUMUYECKUN
3JIEMEHT», «IPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBOY», «BAICHTHOCTBY», «XUMUYECKAsI PEaAKIUs,
HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMUH;

® pacKpbIBaTh CMBIC]I 3aKOHOB COXPAaHEHMsI MacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOU TEOpHUU;

® pazIMYaTh XUMUYECCKUE U (DU3UUCCKUE SIBICHUS;
Ha3bIBaTh XUMHUYCCKHE DJIEMCHTHI;
OTIpEIeNATh COCTaB BEUIECTB MO UX (Gopmynam;
ONpENENATh BAIEGHTHOCTh aTOMA 3JIEMEHTA B COETMHEHUSX;
ONPENENATh TUIl XUMUYECKUX PEAKIU;
Ha3bIBATh MPU3HAKU U YCIIOBUS MPOTEKAHUSI XUMHUECKUX PEAKIIHii;

® BBUIBIIATH NPU3HAKH, CBUJIETEIBCTBYIOUIME O MPOTEKAHWU XWMHUYECKOW PEaKIUU MPHU BBINOJ-
HEHUHM XMMHUYECKOTO OTbITa;

® COCTaBJIATh (YOPMYJTbI OMHAPHBIX COSTUHEHUH;
COCTaBJISITh YPABHEHUS] XUMUUECKUX PEAKIIHIA;
coOiroaaTh npaBuia 6€30mMacHoOi paboThI MPU MPOBEACHUH OTBITOB;
MOJIb30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U TTOCYAOH;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaCChl BEIIECTB;
BBIUHCIISATH MAaCCOBYIO JIOJTF0 XUMUYECKOTO dJIEMEHTa 10 PopMysie COeAMHEHNUS,
BBIUUCIIATH KOTUYECTBO, 00bEM WIIM MAaccCy BEIIeCTBa MO0 KOJIUYECTBY, 00bEMY, Macce pearcH-
TOB WJIM TIPOYKTOB PEAKITUH;
pacKkpbIBaTh CMBICII 3aKOHa ABOTaJIpo;
PacKpbIBaTh CMBICH MOHATUHN «TEIIOBOM 3P PEeKT peakium», «MOISIPHBIA 00BEMY;
PacCKpbIBaTh CMBICII ITOHSATHUS «PACTBOP»;
BBIYHCIIATh MAaCCOBYIO JIOJIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
MPUTOTOBJISITH PACTBOPHI C OMPEACIIEHHON MacCOBOM J0JIE€H paCTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COEIMHEHHUS NU3YUYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

® XapakTepu30BaTh (HU3MYECKHUE M XUMHUUYECKHE CBONMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: OKCHOIOB, KHCJIOT, OCHOBAaHMI, COJICH;

® ONpEeneNsATh NPUHAJICKHOCT BELIECTB K OMPEACICHHOMY KJIACCy COCMHEHUI;

® COCTaBJIATH GOPMYIBI HEOPTAaHUYECKUX COCTUHEHUH H3yYCHHBIX KJIACCOB;

® pacno3HaBaTh OINBITHBIM MYTEM PACTBOPHI KUCIOT U IIEJIIOYEH MO M3MEHEHUI0 OKPACKU MHIU-
KaTopa;



® XapaKTEepPH30BaTh B3aUMOCBS3b MEXKITY KJIaCCAMH HEOPTAaHUYECKUX COCTUMHEHUI;
e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneena;
® OOBICHATH (DPU3UYECKUN CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XMMHUYECKOTO JJIEMEHTA,
HOMEpPOB I'PYIIbI U nieproa B nepuoandeckoi cucreme .M. Menneneena;
® OOBSCHATh 3aKOHOMEPHOCTH WM3MEHEHHUS CTPOSHUS aTOMOB, CBOWCTB AJIEMEHTOB B Ipeleiax
MaJIBIX ITEPUOJIOB ¥ TJIABHBIX MMOATPYIII;
® COCTaBJISITh CXEMbl CTPOEHHUS aTOMOB MEpBbIX 20 3J1€MEHTOB nepuoauueckoit cucremst J1.M.
MeHnneneena;
® DPACKPBIBaTh CMBICI MOHATHI: «XUMHUYECKAs CBS3BY, «QICKTPOOTPUIIATECILHOCTDY;
® XapaKTEepPH30BaTh 3aBUCUMOCTh (DU3NYECKUX CBOMCTB BEIIECTB OT THIIA KPUCTAIUTMYECKOHN pe-
IIETKH;
® OMNpeAeNsATh BUJ XUMUICCKON CBS3H B HEOPTaHUIECKUX COCTUHEHUSX;
e u300pakaTh CXEMBI CTPOCHHUS MOJIEKYJ BEIIECTB, 0OpPa30BaHHBIX Pa3HBIMH BUIAMH XUMHYEC-
CKHX CBSI3CH;
® pacCKpbIBaTh CMBICI IMOHATHH «MOHY, «KATHOHY, «AHUOHY, «AJIECKTPOJIUTHI), «HEIJIECKTPOIUTH,
«OIICKTPOIMTHYECKAsT JUCCOIMAIUA», «OKHUCIHUTEbY, «CTEIEeHb OKHUCIICHHSI» «BOCCTAaHOBHTEIIbY,
«OKHCIICHHEY, KBOCCTAHOBJICHUEY;
® ONpEIENATh CTEICHb OKUCICHUS aTOMa JJIEMEHTA B COCIMHCHUH,
® pacKpbIBaTh CMBICII TEOPHH JICKTPOIUTHUICCKOU TUCCOITUAIINH;
® COCTaBJIATh YPAaBHEHUS AJEKTPOJUTHUUECKON JUCCOUMAIMU KUCIIOT, IETOY€EH, COJIEH;
® OOBSCHATH CYIIHOCTH MPOIECCA IEKTPOIUTHICCKON JTUCCOIMAIIMHA M PEAKIINA HOHHOTO 00Me-
HAa;
COCTaBIISITh TIOJTHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHHsI peaklui 0OMEHa;
OTIPEIEeATh BO3MOYKHOCTh IPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa;
OTIPEEIATh OKUCIUTENh U BOCCTAHOBUTEND;
COCTaBIISITh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;
OIICHUBAThH BIIMSIHUE XUMUYECKOTO 3arpsi3HCHUS OKPYKAFOIICH CpeJlbl Ha OPTaHW3M YeJIOBEKa;
IPaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM KU3HH
Y4eHUK MOJYy4YUT BO3MOKHOCTh HAYUYHUTHCS:
®  gbl0GUcAMb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX CBOUCMBAX 6e-
Wecme Ha OCHO8e UX COCMABA U CIMPOeHUsl, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, o
xapaxmepe u npoOyKmax paziuyHulX XUMUYECKUX PeaKyuil;
®  NPOCHO3UPOBAMb CNOCOOHOCHb BeUieCm8d NPOSABIAMb OKUCIUMENbHbIEe UTU 80CCIAHOBU-
mejlbHble C8OLICNBA C YHemoM cmeneHell OKUCIeHUs JIeMeHMOo8, 8X00AuUX 8 e20 COCMA8;
®  UCnonv308amb NpuodpemenHvie 3HAHUSA O DKON0UHECKU 2SPAMOMHO20 NOBEOeHUs 8
OKpYdfcaroueli cpeoe;
®  KpumuuecKku OMHOCUMBCA K NCeBOOHAYYHOU UHDOpMayul, Hed0OpoOCo8ecmHOU peKilame 6
cpedcmeax Maccosoll uHgopmayuu;
®  coz0asamb MoOenu U cxemvl Ojisl peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HeobX00uMocms COO00eHUsI NPeONUCAHUL, NPedsiazaemblX 8 UHCMPYKYUSIX HO UCHONb308AHUIO Jle-
Kapcme, cpedcms ObIMosou Xumuu U op.

IIpeaMeTHbIe pe3yabTaThl 9 KiIacce

Y4eHHK HAYyYHTCH:
® XapaKTEpHU30BaTb OCHOBHBLIC MCTOABI ITIO3HAHUA: Ha6J'II021€HI/Ie, HU3MEPCHHUE, SKCIICPUMCHT,
® OIUCHIBAaTh CBOICTBA TBEPABIX, JKUAKHX, ra3000pa3HbIX BEIIECTB, BBIAEISA UX CYLIECTBEHHBIE
IIPU3HAKU;
¢ ONpCACIATb TUII XUMUYCCKUX peaKHHﬁ;



® BBUIBJIATH IPU3HAKH, CBUACTEILCTBYIOIINE O MPOTEKAHNNA XUMHUYECKON PEaKLUMU IIPHU BBINOJI-
HEHUM XUMUYECKOTO OIBITA;

e coOmoaaTh npaBuiIa 6e30MacHON pabOTHI IPU MPOBEJCHUN OTIBITOB;

® XapaKTepH30BaTh (PU3NUECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa M BOJO-
pona;

® [10JIy4aTh, COOMPATH KUCIOPOJ U BOAOPOL;

® pacro3HaBaTh OIBITHBIM ITyTEM I'a3000pa3HbIC BEIIECTBA: KUCIOPOA, BOJIOPOL;

® XapaKTepHU30BaTh PU3UUYECKUE U XMMUYECKHE CBOMCTBA BOJBI;

® Ha3bIBaTh COEAMHEHUS U3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BELLECTB;

® OIpeAensaTh IPUHAUIEKHOCTD BEUIECTB K OIPENEIEHHOMY KJ1acCy COSAMHEHMI;

® O0BACHATH (PU3MUYECKUI CMBICT AaTOMHOTO (TIOPSIIKOBOTO) HOMEpAa XHMHYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIBI U IIEpHOJa B nepuoanueckon cucreme .M. Menneneesa;

® OO0BACHATH 3aKOHOMEPHOCTH HM3MEHEHHsS! CTPOEHHsI aTOMOB, CBOICTB 3JIEMEHTOB B Ipezeax
MaJIbIX IIEPUOJOB U IVIaBHBIX MTOATPYIII;

® XapaKTepU30BaTb XUMUYECKHUE 3JIEMEHTHI (OT BOAOPOJA A0 KAJbIMsA) HA OCHOBE UX MOJIOKEHUS
B niepuonueckoit cucreme /.. MenneneeBa 1 0COOCHHOCTEH CTPOEHUS X aTOMOB;

e 1300paXkaTb CXEMbl CTPOEHHsI MOJIEKYJ BELIECTB, 0Opa30BaHHBIX pa3HbIMU BHJAMH XMMUYE-
CKHX CBSI3CH;

® IIPOBOAMTH PEAKLUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEILECTB;

® Ha3bIBaTh (DAKTOPBHI, BIMSIOIIME HA CKOPOCTh XUMUYECKOM peakinu;

® KJIACCU(PHUIMPOBATH XUMUUECKUE PEAKIMH 10 PA3IMYHBIM IIPU3HAKAM;

® XapakTEepHU30BaTh B3aUMOCBS3b MEX]y COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAIUIOB;

® [POBOAMTH ONBITHI 110 NOJYYECHUIO, COOUPAHUIO U U3YUEHUIO XUMHUECKUX CBOMCTB ra3000pas3-
HBIX BELIECTB: YIJIEKUCIOro ra3a, aMMHaKa,

® pAaCIIO3HABATh ONBITHBIM ITyTEM I'a3000pa3HbIE BEIIECTBA: YTIEKUCIbIN T'a3 U aMMHUAK;

® XapaKTEepU30BaTh B3aUMOCBSI3b MEX]y COCTaBOM, CTPOEHUEM M CBOWCTBAMU METAIIJIOB;

e Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO UX (QopMylie: MeTaH, 3TaH, 3TUJIEH, METaHOJI, ITaHOJI,
[JIMLIEPUH, YKCYCHAsl KUCIIOTa, aMUHOYKCYCHAasl KACJIOTa, CTEApUHOBAsI KUCIIOTA, OJIEMHOBAsI KHCIIO-
Ta, TII0K03a;

® OILICHHUBATH BIUSHUE XUMUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpellbl Ha OPraHU3M YEJI0BEKa;

® TI'PaMOTHO OOpaIlaThCs C BEIIECTBAMH B TOBCEHEBHOM JKU3HU, ONPEIENATh BOZMOKHOCTB MPO-
TEKaHHs PEaKLUI HEKOTOPBIX MIPEICTaBUTENEH OPraHMYECKHUX BELIECTB C KHCIOPOIOM, BOJOPOJIOM,
MeTaJlJIaMH, OCHOBAHUSMHU, TaJIOT€HaMHU.

Y4YeHHK MoJIy4YUT BO3MOKHOCTD HAYYHUThCH:

e  gvI0GUCAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX CBOUCMBAx Ge-
wecme Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, o
xapaxkmepe u npoOyKmax paziudHblX XUMUYECKUX peaKyui,

®  Xapakmepuzoeamv eeujecmea no cocmasy, CmpoeHuIo U C60UCMEAaM, YCMaHaeIueams npu-
YUHHO-CNEOCMBEHHbLE CBA3U MENCOY OAHHbIMU XAPAKMEPUCTIUKAMU 8€UjeCMEd;

® cocmaensimb MONEKYIAPHble U NOJIHble UOHHbIe YPABHEHUS N0 COKPAUWEHHbIM UOHHbIM
VDABHEHUAM,

®  NPOCHO3UPOBAMb CNOCOOHOCMb 6eUeCmea NPOoAGIAMb OKUCTUMENbHbIE UTU 0CCMAHOBU-
mesbHble CEOUCMEA C YUemoM cmenenetll OKUCIeHUS 21eMEeHMO08, 6X00SAUUX 8 €20 COCMAs;

® cocmaenimb YPasHeHUs peaxkyuli, COOMeEemcmeylouwux nocie008amerbHoCmu npespauje-
HUU HEOP2AHUYeCKUX 6eujecme pa3iuiHblX K1accoe,

®  gblOBUCAMb U NPOGEPAMb IKCHEPUMEHMANbHO 2UNOME3bl O Pe3yIbMmamax 6030eucmeus
PAa3IUUHBIX ()aKMOPO8 HA USMEHEHUE CKOPOCHU XUMUYECKOU peaKkyuu;

®  ucnonv3oeams npuodpemenHvie 3HAHUA OISl IKONOSUYECKU 2PAMOMHO20 NOBEOCHUs 6
OKpydtcaiouell cpeoe;



®  UCnoIL308amMb NPUOOPEmeHHble Klouesble KOMNeMeHYul Npu 6bINOJIHEHUU NPOEeKmo8 U
VUeOHO-UCCIe008aMENbCKUX 3a0ay NO U3YUEHUIO C8OUCME, CNOCOO08 NONYYeHUs. U PACNO3HABAHUS
seujecms;

®  00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECNBAX U XUMUUECKUX NPOYECCax,

®  KpUMuuecku OMHOCUMbCSA K NCEBOOHAYUHOU UHDOpMayul, HedoOPOCOBeCmHOl peKiame 8
cpeocmeax MaccoBotl uHgpopmayuu;

®  0CO3HABAMb 3HAUEHUEe MeopemUdecKUx 3HAHUl No XuUMuu OJisl NPAKMUYECKOU OeameibHOo-
cmu yenosexa;

®  co30asamb MOOenU U cxemol OJisl peuleHUs Y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb
He0bXx00UMOCmyb CoON00eHUsE NPEONUCAHULL, NPeOdlacaemMblX 8 UHCMPYKYUSAX NO UCNOTb30BAHUIO Jle-
Kapcme, cpedcmea Obimosol Xumuu u op.

3.Copep:kanue y4eOHOro npeamera, Kypca

8 kJgacc

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Tena u ewecmea. Ocnoguvie MemoObl NOZHAHUSA. HAONIOOeHUe, usmepe-
Hue, skcnepumenm. dusndeckre U xumudeckue spiaeHus. Yucreie BemectBa U cMecd. CrocoObl
paznenenus cmeced. AtoM. Monekyna. XUMHUYECKUN 3JIEMEHT. 3HAKH XUMHUYECKUX SJIEMEHTOB.
[TpocThie U cl0XHBIE BELECTBA. BaneHTHOCTb. 3akon nocmosancmea cocmasa eewjecmed. XuMude-
ckue popmyiel. Manexcel. OTHOCHTENBHAS aTOMHAs M MOJISKYJISipHAsk MacChl. MaccoBast 10 XH-
MHUYECKOI0 3JIEMEHTA B COEAMHEHUU. 3aKOH COXPAHEHHs MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS.
KoadduumenTsl. YcaoBust U Ipu3HAKW MPOTEKAHUS XUMUYECKUX peakuuid. MoJib — eIMHUIA KOJIH-
yecTBa BeulecTa. MoispHas macca.

Kucaopoa. Boxopon

Kucnopon — xumuueckuit 3meMeHT U mpocToe BemecTBo. O3on. Cocmag 6030yxa. Ouznue-
CKH€ M XMMUYECKHE CBOMCTBa kuciopona. [lomydyeHune u mpuMeHeHue kuciopona. 1ennogoil 3¢-
Gexm xumuyeckux peaxyuu. Ilonamue 06 5k30- u sndomepmuyeckux peaxyusax. Boropoa — xumu-
YECKUH 3JIEMEHT M MpocToe BemecTBo. dusnueckne U XuMu4eckre cBoiicTBa Bogopoxa. [lomyue-
HUE BOJIOpoJa B taboparopun. [lonyuenue 6odopooa 6 npomviuiiennocmu. llpumenenue 6o0opooa.
3akoH ABoraapo. MomnspHblii 00beM razoB. KauecTBeHHBbIE peakllMM Ha ra3000pa3Hble BELIECTBA
(kucnopon, Bogopo). O0beMHBIC OTHOIICHHS Ta30B MPU XUMUYECKHX PEAKIIHSX.

Boaa. PacTBopsl

Booa 6 npupoode. Kpyzoeopom 6001 6 npupode. Qu3zuueckue u xumuyeckue c8oUcmaea 600bl.
PactBopsl. Pacmeopumocme eewjecme 6 6ode. KoHleHTpauusi pacTBOpoB. MaccoBast 101l pacTBO-
PEHHOI0 BELIeCTBa B pacTBOPE.

OcHoBHbIE KJ1aCChl HEOPTAHUYECKUX COeIMHEeHU I

Oxkcuapl. Knaccudukamus. Homenknarypa. Qusuueckue ceovicmea okcuoos. XUMUIECKUE
CBOMCTBa OKCHIIOB. [lonyuenue u npumenerue okcuoos. OcnoBanus. Knaccudukamus. Homenkia-
Typa. Qusuyeckue ceovicmea ocnosanui. llonyuenue ocnoéanuti. XMMUYECKUE CBOMCTBA OCHOBA-
Huil. Peakuus neitrpanuzanuu. Kucnotel. Knaccugukanus. Homenknatypa. @Qusuueckue ceoticmea
kucnom. Ilonyuenue u npumenenue xuciom. XUMHAYECKUE cBoiicTBa KucioT. Muaukartopsl. M3me-
HEHUE OKPACKH MHIUKATOPOB B pa3nuuHbiX cpenax. Comu. Knaccudukarms. Homenknatypa. @u-
3uueckue ceoticmea coneu.llonyuenue u npumenenue conei. XMMU4ECKHE CBOKWCTBa coliel. I'eHeTu-
YyecKasi CBA3b MEX]y KilacCcaMHU HEOpraHMYeCKHX coeluHeHUuM. [Ipobnema b6ezonacnozo ucnonb3o-
BaHUsL eueCme U XUMUYECKUX peakyuli 8 nosceOHesHou dicusHu. Toxkcuumvie, 2oprouue u 83pvleo-
onacHvle geujecmea. bvimosas xumuueckas 2pamomHoCmb.



Crtpoenne aroma. Ilepmoanyeckuii 3aKOH M TEPHOAUYECKAS CHCTEMAa XHUMHYECKHX
yemenTOB JI.A. MeHeeeBa

CrpoeHue aroma: spo, SHEpreTuueckuil ypoeHb. Cocmas Adpa amoma: npomoHwl,
HeumpoHvl. M3omonul. Tlepuoanueckuit 3akon JI.M. Menneneesa. [lepuoauyeckas cuctema XUMHU-
yeckux daemeHToB .M. MenneneeBa. dusndeckuii CMbICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XH-
MHUYECKOTr0 3JIEMEHTa, HOMepa TPYIIbI U Iepruoaa nepuoandeckoit cucreMol. CTpoeHre SHEPreTH-
YECKUX YPOBHEH aTOMOB NEPBbIX 20 XUMHUUYECKUX 3JIEMEHTOB nepuoandeckor cucremsl .M. Men-
neneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB aTOMOB XUMUYECKUX AJIEMEHTOB U UX COCIUHEHUN
Ha OCHOBE I0JIOKEHHUs B nepuoandeckoil cucreme .M. MeHneneeBa u CTpoeHUs aTOMa. 3HAUCHHUE
Ilepnonnueckoro 3akona JI.11. Menneneena.

CtpoeHue BelecTB. XUMUYeCKAas CBA3b

DnekmpoompuyamenbHOCMb AMOMO8 XuMuyeckux snemenmos. KoBaJeHTHas XUMHUUYECKas
CBSI3b: HEMOJISIpHAS U NOJsIpHAst. [lonsamue 0 6000pOOHOIL C653U U ee BIUAHUU HA Qu3uyecKue c8oll-
cmea sewecms Ha npumepe 600bl. VIoHHas cBsi3b. MeTtannnyeckas CBsi3b. Tunvl KpUCMaiiuyecKux
peulemox  (amomuas, MONeKVIAPHAsA, UOHHAA, Memaiiudeckas). 3asucumocms  husuyecKux
ceoticma geujecmas om muna KpUCMAaiIuieckou peuemru.

XumMn4yecKkue peakiuu

Ilonamue o ckopocmu xumuueckou peaxkyuu. Paxmopwl, erudowjue Ha CKOPOCMb XUMuye-
ckoul peaxyuu. Ilonsmue o kamanuzamope. Knaccupukaius XUMAISCKUX PEAKIMHA 10 Pa3InIHBIM
MIPU3HAKAM: YUCITY U COCTaBY MCXOJHBIX M MOJYYEHHBIX BEIIECTB; U3MEHEHHUIO CTEIICHEH OKHCIIe-
HUS aTOMOB XMMHYECKHUX JIEMEHTOB; MOTJIOMICHUIO UM BBIICICHUIO SHEPTHUHU. DICKTPOIUTHUYECKAS
JUCCOLMaIs. DJIEKTPOIUTHI U HEedNeKTpoiauThl. Monbsl. Katnonsl u anuonsl. Peakiiuu MOHHOTO
oOMeHa. YCIoBUS MPOTEKAHUSI peaklMii HOHHOTO OOMeHa. DIEKTPOIUTHYECKAsT TUCCOIHAIINS KU C-
70T, menouer u coned. CreneHp okuciaeHus. OnpeneneHue CTeNeH OKUCICHHS] aTOMOB XUMHYe-
CKMX DJJIEMEHTOB B coeauHeHusx. Oxuciautenb. BoccranoBurens. CylIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA.

9 kanacc

Hemeranasl |V — VII rpynn u ux coennnennst

[TonoxeHne HeMeTauIOB B MEPUOJIUYECKON CUCTEME XUMHUYECKHUX dneMeHToB /.M. Menne-
neeBa. O0IuMe cBOWCTBa HEMETAIUIOB. [anorensl: pundeckue U XuMudeckue cpoictra. Coenune-
HUS TAJIOTEHOB: XJIOPOBOAOPOJI, XJIOPOBOJOPOIHAS KHCIOTa U ee conu. Cepa: pU3nYecKue u XUMHu-
yeckue cBoiicTBa. COeMHEHUS Cephl: CEpPOBOJIOPO, Cylbhuibl, OKcuIbl cepsl. CepHasi, ceprucmas
U cepo800OPOOHAs KUCIOMbL U UX CONU. A30T: (U3NYEeCKUe U XUMUYecKue cBorcTBa. AMMuak. Co-
o ammoHus. Okcuabl azota. A30THast kuciora u ee conu. Pocdop: pusmveckre U XUMHUECKHE
cBorictBa. Coenuaenust Gocdopa: okcua docdopa (V), oprodochopHas KHUCIOTa U €€ CONU. YTIIe-
pon: hu3MYecKne U XUMHUUECKHE CBOUCTBA. Aniomponus yenepooa: aimas, epagum, kapour, ¢yi-
nepenvt. Coequuenus yriaepona: okcuabl yraeposaa (1) u (IV), yronbnast kucnota u ee conu. Kpew-
HUU U €20 COeOUHEHUS.

MeTa/uibl M UX COeIMHEHUS

Ilonoocenue memannog 6 nepuoouUyecKoll cucmeme xumuyeckux snemenmos /.M. Menoenee-
6a.Memannvl 6 npupooe u obwue cnocodwvl ux noayyenus. Obwue gusuueckue ceoricmea memai-
n06. OOLIME XMMUYECKUE CBOWCTBA METAJJIOB: PEaKIMHU C HEMETalJIaMH, KHCIOTaMH, COJISIMHU.
Onexmpoxumuyeckutl pso Hanpsicenuti memannos. lllenounsie metamwiel 1 ux coeauHeHus. Ille-
JIOYHO3EMEJIbHbIE METaJUIbl U UX COeOUHEHHS. AMOMUHUNA. AMPOTEpHOCTh OKCUAA U THAPOKCHIA



amomunus. JKene3o. CoeAMHEHNSI JKEIE3a U UX CBOMCTBA: OKCUABI, THAPOKCUABI U conn xenesa (11

u 1II).

HepBOHa‘laJILHLIe CBCACHUHA 00 OpPraHn4eCKHUux BelecrBax
HepBOHaanIBHBIe CBCACHUA O CTPOCHUU OPraHUYCCKUX BCUICCTB. yFHeBOI[OpOZ[BIZ MCTaH,

9TaH, ATHIIEH. MCmouHUKY Y2/1e86000p0008. NpupoOHblil 2as, Hepmy, yeonb. Kuciaopoaconepxariue

COCIMHEHUS: CIUPTHI (METAaHOJ, TaHOJ, TIUIEPUH), KapOOHOBBIE KHUCIOTHI (YKCyCHasl KHCIOTa,

AMHUHOYKCYCHas KHUCJIOTa, CTCApHHOBAsA U OJICKMHOBAas KI/ICJ'IOTBI). buonorndyecku BakHBIC BEIECTBA:

JKUPBI, TTI0K03a, OETKU. Xumuyeckoe 3azpazHeHue okpyscarouiels cpeovl U e20 nocie0Ccmaus.

1.

Tunbl pacyeTHbIX 32/1a4:
Brruncnenme MaccoBoOi 10JIM XMMHYECKOTO dJIEMEHTA 10 GopMyJie COSTUHEHHUS.

Ycemanosnenue npocmetiweri popmynsl eeugecmea no MaccosviM OONAM XUMUYECKUX dNeMeH-

moe.

2.

BreraucneHns mo XUMHYECKHUM YpaBHCHHAM KOJIMYCCTBA, O6T)€Ma, MacCChl B€IICCTBaA I10 KO-

JMYECTBY, 00bEMY, MacCe PEareHTOB UM MPOJYKTOB PEAKILIUU.

3.

1.

Pacuet MaccoBoii 71011 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

I[IpumepHbIe TeMbI MPAKTHYECKUX PAOOT:
JIaboparopHoe 000pyAOBaHKE U TIpUEMbI oOparieHus ¢ HuM. [IpaBuia 6e3omacHoOi paboThI

B XMMUYECKOHU J1ab0paTopuu.

2.

o gk w

7.

OuncTka 3arps3HEHHON TOBapeHHOMN COJIH.

[Ipu3Haky npoTeKaHUs XMMUYECKUX PEAKIUH.

[Tonydyenue kucnopoaa u U3y4eHHE €ro CBOWCTB.

[TonydyeHne Bonopoaa v U3y4eHHUE €r0 CBOMCTB.

IIpuroTroBieHne pacTBOPOB C OIPEAEIEHHON MacCOBOM J10JIEl PACTBOPEHHOT'O BEILIECTBA.
Pemenne sxkcniepuMeHTaNbHBIX 3a4a4 110 TeMe «OCHOBHBIE KJ1ACChl HEOPIraHUYECKUX COEU-

HEHUN.

8.
9.

10.
11.
12.

HUNY.

13.

Peakinu nonHoro ooMeHa.

Kauecmeennvie peakyuu na uonwvl 8 pacmesope.

Ionyuenue ammuaxa u usydeHue e2o c80UCME.

Ionyuenue yenexucnozo 2aza u uzyyenue e2o c80UCMS.

Pemenue sxcnepumenTanbHbix 3a1a4 no teMe «Hemeramisl IV — VII rpynn u ux coenune-

Pemenue SKCIICPUMCHTAIILHBIX 3aJla4q 110 TCME «MeTajabl U UX COeTUHEHU.

4. TemaTnuyeckoe NIIAHUPOBAHME

8 KIacc
No /it Haseanue teMbl KonnuectBo wacos
Ha H3y4eHUe

1 BBenenue 5

2 ATOMBI XHMHUYECKUX JICMCHTOB 9

3 IIpocTslie BemecTa 5]

4 CoenuHeHNsI XUMUYECKHUX DJIEMEHTOB 16

3) W3meHeHus, IpOUCXOASAIINE C BEIECTBAMU 13

6 PactBopenue. PactBopsl. CBOICTBA paCTBOPOB AJICKTPOJIUTOB 20
Utoro 684




9 kJacc

Ne i/t Hassanue teMbl KonnuecTtBO yacoB
Ha U3YYCHUE

1 OO0mas xapakKTepuCcTUKa XMMHUYECKUX JJIEMEHTOB U XH- 10
Mudyeckux peaknui. [lepuonuueckuii 3akon u [lepunoanye-
cKas cucrema xuMmuueckux syiemeHToB .M. Menneneena

2 MeTaiisl 15
3 IIpakTukym «CBOHCTBAa METAJIIOB U UX COSAMHEHUI» 3
4 Hewmeranist 24
5 IIpakTukym «CBOWCTBA COCTMHEHUI HEMETAJJIOBY 3
6 Kpatkue cBefennst 00 OpraHu4ecKux COeTMHEHUSX 5
7 O06001IeHNe 3HAHMH 110 XMMHUU 32 KYPC OCHOBHOM IITKOJIBI. 8

[Toaroroska k OI'D

HUtoro 68u

N3menenus B pabouyro IporpaMmy BHECEHBI B CBsI3U ¢ niepexoaoM Ha QOII
OOO c 1 centa6ps 2023 rona. Pabouas nporpamma npuBejicHa B COOTBETCTBUE de-
JepajabHON padouel mporpaMMe B 4aCTH COJEPKaHUs U INITAHUPYEMBIX pPE3yJIbTaToB.
M3MeHeHus1 BHECEHBI B CIIEAYIOIIUE Pa3ebl:

1. Conepxxkanue

9 KJIACC

O01mas XxapaKTepucTHKAa XMMHYECKHX 3JIEMEHTOB U XUMH4YecKuX peakuuii. [lepuoguye-
ckuii 3axoH M Ilepuoanueckas cucrema xumudeckux djiemenTos /.M. MenaesieeBa

Knaccugukaius XuMHUecKuX peakiuii o o0paTUMOCTH.

[TonsiTie 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusX. [[oHATHE 0 TOMOT€HHBIX U
reTeporeHHeIxX peakuusax. [lonarne o xummudeckoM paBHOBeCHH. DaKTOPBI, BIUAIOIIME HA MOJIOXKE-
HUE XHUMUYECKOTO PaBHOBECHSI.

ITonsATHE O THIpPONHU3E CONEN.

XuMus M OKpyxKamouas cpeaa

BemectBa 1 MaTepuansl B TOBCEIHEBHOM JKU3HM YEJIOBEKA. be30macHOe MCIOIb30BaHUE Be-
IIECTB U XMMHUYECKUX peakluii B ObITy. [IlepBas moMoIb Mpy XUMUYECKHUX 0KOTax U OTPaBICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYXKarolleil cpenbl (mpeienbHas IOMycTUMas KOHIEHTpalus
BeniecTs, nainee — [1/1K). Ponp Xxumuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

2. Ilnanupyembie pe3yabTaThl
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOSHMS MMPOTrPaMMbl OCHOBHOT'O 00111ero o0pa3oBaHUs JTOCTUTalOTCS B
Xo0Jie 00y4YeHHUsI XMMUU B €IMHCTBE Y4eOHOW M BOCHIUTATENHHON JEATEIbHOCTH B COOTBETCTBUHU C
TPAAUITMOHHBIMA POCCHHUCKUMH COIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMU B OOILECTBE NMPAaBWIAMU U HOPMaMH MOBEJIEHHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOII0-
3HAHHUS, CAMOPA3BUTHUS U COLUATN3AUU 00yJarOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCSl PYKOBOACTBOBAThCSA CHUCTE-
MOH MO3WUTUBHBIX [IEHHOCTHBIX OPUEHTALMH M PACIIMPEHUE ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YACTHU:




1) naTpHOTHYECKOT0 BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOUIEHMSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHMYECKOMY M HAyYHOMY
HACJIETUIO, TOHUMAHUS 3HAUYCHUS XMMHUYECKON HayKu B JKU3HH COBPEMEHHOT'O O0IleCTBa, CIOco0-
HOCTH BIIQJIETh JIOCTOBEpHOU MH(OpMAINei 0 MepeaOBhIX TOCTHIKECHUAX U OTKPBITUAX MUPOBOU U
OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUSIX 00 ycTpoiicTBe mMHpa U olIie-
CTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

IIPEJICTaBICHNS O COLIMAJIBHBIX HOPMaxX M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUHN B KOJUIEK-
THUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y1eOHOUCCIIEI0BATENbCKOM,
TBOPUYECKOHN M APYruxX BUIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HONW COBMECTHOW JESTEINb-
HOCTH TIPH BBITIOJHEHUH Y4eOHBIX, MO3HABATENbHBIX 3a/1a4, BBIOJHEHUHM XHMHUYECKUX SKCIEpH-
MEHTOB, CO3/IaHUU Y4E€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOINOHMMAHHUIO U B3aMMOIIOMOIIU B
nporiecce 3Toi yueOHO e TeNbHOCTH, TOTOBHOCTH OLIGHUBATh CBOE MOBEICHUE U TIOCTYIKUA CBOUX
TOBApHUIIEH C MO3UIUU HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUS IMOCIEICTBUI MO-
CTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE TIPECTABICHUS O BEIIECTBE U XUMUYECKON peaKluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY JIi NMOHMMAHHUS CYIIHOCTH
HAYYHOUH KapTUHBI MUPA, TPEACTaBICHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJIBI, B3a-
MMOCBSI3X YeJIOBEeKa C MPUPOJAHON Cpefod, O POJIM XMMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEHH;

[I03HABATEJIbHBIE MOTHUBBI, HAlPaBJICHHbIEC HA [OJIyY€HUE HOBBIX 3HAHUN IO XMMHHU, HEOOXO-
JTUMbIe 17151 OOBSICHEHUs HAOIIOAaeMbIX MPOIECCOB U SBICHUH, MO3HABaTeNlbHOM, HHPOPMAIIMOH-
HOM U YUTATEIbCKON KYJIbTYphI, B TOM YHCJIE€ HABBIKOB CAMOCTOSATEIbHON pabOThl C y4eOHBIMU TEK-
CTaMH, CIPABOYHOU JUTEPATYpOH, IOCTYMHBIMH TEXHMYECKUMHU CPEIACTBAMH HH(DOPMAIIMOHHBIX
TEXHOJIOTHIA;

MHTEpeC K O0YYEHHUIO M MO3HAHUIO, JTI0003HATENLHOCTh, TOTOBHOCTh M CLIOCOOHOCTH K CaMo-
00pa30oBaHUIO, IPOEKTHOW U HUCCIIEI0BATENIbCKON AESITENbHOCTH, K OCO3HAHHOMY BbIOOpPY Hampas-
JIEHHOCTHU M YPOBHsI 00y4€HUs B aJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOT'O OTHOULIEHMSI K CBOEMY 3[0POBBIO, YCTAaHOBKHU
Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCJIEICTBUI U HENPUSITHE BPEIHBIX MPUBBIYEK (yIOTpEO-
JIEHUS aJIKOTO0JIsl, HAPKOTHKOB, KYpPEHUs), HEOOXOIUMOCTH COOJIIOJICHUS MPpaBUJl 0€3011aCHOCTH MpU
oOpallleHnU ¢ XUMUYECKUMH BEIIECTBaMU B OBITY U PEAIbHOM JKU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpEC K MPAaKTHUECKOMY M3YYEHMIO NMpodeccuil U Tpyaa pasiuyHOrO pojia, YBaXKEHHE K
TPYAY U pe3yiapTaTaM TPYAOBOH NEATENBHOCTH, B TOM YUCIIE HA OCHOBE NPUMEHEHUS MTPEIMETHBIX
3HaHUW N0 XMMHUHU, OCO3HAHHBIN BHIOOP MHIUBUAYAIbHON TPACKTOPUHU MPOJIOJKEHUSI 00pa3oBaHus
C y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIECTBEHHBIX MHTEPECOB U MOTPEO-
HOCTEH, yCrenHol nmpodecCuOHaIbHON NAEeSITEIbHOCTH U Pa3BUTHI HEOOXOIMMBIX YMEHUM, TOTOB-
HOCTh aJIallTUPOBATHLCS B MPO(ECCHOHATBHON Cpeie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11e1ec000pa3Hoe OTHOIEHHE K MPUPO/Ie KaK UCTOYHUKY KM3HM Ha 3emiie, oc-
HOBE €€ CyIleCTBOBaHUS, MOHUMAaHNE [IEHHOCTU 3JI0pPOBOro M 0e30macHOro odpasa >KU3HU, OTBET-
CTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IICH-
HOCTH COOJIFOICHHS TTPaBUJI 0€3011aCHOTO TOBEICHHS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTya-
LUX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMSI, MOJy4aeMble IPU U3YyYEHUH XHUMUH, JJIs pellleHus 3a/ad,
CBSA3aHHBIX C OKPY)KAIOILEN IPUPOTHON CPEloi, 1 MOBBILIEHHUS YPOBHS DKOJIOTHUECKON KYJIbTY-
PBI, OCO3HAHUS IIOOAIBHOTO XapaKTepa 3KOJOTHYECKHX MpoOiieM U MyTed MX penieHus mocpen-
CTBOM METOJOB XHMMUH, IKOJOTHUYECKOTO MBILIUIEHUS, YMEHHUS PYKOBOJCTBOBATHCSI UM B I1O3HABa-
TEJIbHOM, KOMMYHHUKATUBHOMN U COIIMAJIbHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI



B cocraBe MeranpeaMeTHBIX pe3yabTaTOB BBLACISIOT 3HAUYUMBIE Ul (YOPMUPOBAHHS MUPOBO33pe-
HUS OOIlIeHayYHbIe IOHATUS (3aKOH, TEOPHS, IPUHIIMII, TUIIOTE3a, (haKT, CUCTEMa, MPOLIECC, IKCIIe-
PUMEHT U APYroe.), KOTOPhIe MCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEeIMETax U M03-
BOJISIFOT Ha OCHOBE 3HAHUU U3 ATHX MpPeIMeTOB (GOPMHUPOBATH MPEJCTABICHUE O LEIOCTHOW Hayd-
HOW KapTHHE MHpa, U YHUBEpCaJlbHbIe y4yeOHbIe NeiicTBUS (TO3HABATENbHbIC, KOMMYHUKATUBHBIE,
PEryJATUBHBIE), KOTOpPble 00ecrneunBaroT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY ILjia-
HUPOBAHMIO U OCYLIECTBICHUIO YU€OHOM NEATETLHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

ba3oBble Jloruyeckue 1ecTBUA:

YMEHUS UCNOJb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUIEHUS IPY OCBOCHUM 3HAHUN: PACKPBIBATH
CMBICJI XUMUYECKUX MOHITHH (BBIACISATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIMBATh B3AUMOCBS3b
C IPYTUMU MOHSTHUSIMU), UCTIOJIB30BaTh MOHATHUS U1 OOBACHEHUS OTAENBHBIX ()AaKTOB U SBJICHHIA,
BBIOMPATh OCHOBAHMS U KPUTEPHUH JJI KJIaCCU(PUKAIIMU XUMUYECKUX BEIIECTB U XUMUUYECKHUX PeaK-
[[UH, yCTaHABIUBATh MPUYUHHO-CIICCTBECHHBIE CBSI3U MEXKAY OObEKTaMH U3YYEHUs, CTPOUTD JIOTH-
YECKHUE PaCCyKJIeHUsI (MHIYKTUBHBIC, ICNYKTUBHBIC, [10 aHAJIOTHH), I€TIaTh BHIBOJBI U 3aKITIOUCHUS;

YMEHHE IPUMEHATDH B MPOILIECCe MO3HAHUS MOHATHUS (IIPEAMETHbIE U METapeaIMeTHbIE), CUM-
BOJIMYECKHUE (3HAKOBBIC) MOJICNIH, UCTIOIb3YEMbIE B XUMUHU, TPEOOPA30BHIBATH MIUPOKO MPUMEHsIE-
MbI€ B XUMHUH MOJEIbHBIC MPEACTABICHUS — XUMUYECKHM 3HAK (CUMBOJ AJIEMEHTA), XUMHUUYECKast
dbopmysna U ypaBHEHHE XUMHUYECKON pEakIMH — MPU PEUICHUH Y4eOHO-TIO3HABATENIbHBIX 3a/1ay, C
Y4E€TOM ITUX MOJEJIBbHBIX MPEJICTABICHUN BBISBIATh U XAPAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
M3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIMH, BBISBIATH OOIIUE 3aKOHO-
MEPHOCTH, IPUYNHHO-CIICCTBEHHBIE CBSI3U U POTUBOPEUHNS B U3y4aeMbIX MPOLECCAX U SIBJICHUSX.

ba3oBble ucciiegoBare/bCKue AeCTBUSA:

YMEHHUE HCNOJIb30BaTh OCTABIEHHBIE BOMIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS, & TAKKE
B KaueCTBE OCHOBBI ISl (POPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHNe OMbITa M0 MIAHUPOBAHUIO, OPTAaHU3AIMHN U TTPOBEICHUIO YICHUYECKUX JKCIIe-
PUMEHTOB, YMEHHE HAOII0IaTh 32 XOAO0M IMPOIIECcCa, CAMOCTOSTENILHO MMPOTHO3UPOBAThH €TI0 Pe3ylib-
Tat, GopMyaupoBaTh 000OIIEHHS U BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS,
COCTaBIIATh OTYET O MpOoIeTIaHHOU paboTe.

Padora ¢ undopmanmeii:

YMEHHE BBIOMpATh, AaHATU3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U
dbopM TIpeCTaBICHHS, TTOJIY4aeMyI0 U3 PA3HBIX UCTOYHUKOB (HaYyYHO-TIOMYJISIpHAS JIUTepaTypa Xu-
MHUYECKOTO COJEpKaHMsI, CIIPAaBOYHBIE MOCOOUSs, pecypchl VMHTepHETa), KpUTHYECKH OIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSThH PA3IMYHBIE METO/IbI M 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOPMAIIUU U CO-
OTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Ui BBITIOJIHEHHS Y4YEOHBIX W TIO3HABATEIBbHBIX 3ajad
OmpeAeNnéHHOr0 THIA, MPHOOPETEeHHE OMbITa B OOJACTH HCHOJB30BaHUSA WH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHM, OBJaJIcHUE KYJIbTYpOW AaKTHBHOTO HCIIOJIB30BAHMS Pa3TMUHBIX
MOWCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBHIOMpATh ONTUMAIbHYIO (HOpMY MpeaCTaBiIeHUs UHPOpMa-
MY ¥ WLTIOCTPUPOBATH PEIIacMbI€ 3a/1aul HECIIOKHBIMH CXEMaMH, JUarpaMMaMu, IpyrumMu Gop-
MaMH rpaduKd 1 UX KOMOMHAIUSMU;

YMEHHUE HCIIOIh30BaTh M aHAIM3UPOBATh B TMpOIlecCe YIeOHOHW M MCCIEIOBATEIBCKON Jes-
TETHHOCTU MH()OPMAIMIO O BIUSHUU MPOMBINIICHHOCTH, CEIbCKOTO XO3sIICTBa U TpaHCIOpTa Ha
COCTOSTHHE OKPYKAIOIIEH TPUPOTHON CPEIBI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
YMEHHsI 3a7]aBaTh BOTPOCHI (B X0JI¢ JUAJIOTa U (MJIHM) TUCKYCCHH) MO CYIIECTBY 00CYXKIaeMoi
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJHEHHSI MPEATIOKEHHOM 3a1a4u;
YMEHUS TPEACTABIIATH MOJTYyYEHHBIE PE3YyJIbTaThl IO3HABATEIBHOU JAEATEIHLHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; J1e1aTh MPE3EHTALUIO PE3YJIbTaTOB BHIMOIHEHUSI XUMUYECKOTO SKCIIEPUMEH-



Ta (JJabOpaTOPHOTO OTBITA, JIAOOPATOPHOU PAOOTHI MO MCCICTOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO
IIPOEKTA);

yMeHHsI Y4eOHOTO COTPY/IHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABATEIbHOM U HC-
CJICZIOBATENILCKOM JIEATEIILHOCTU MPU PEIICHHH BO3HUKAIOUIMX MPOOJIEeM Ha OCHOBE ydéTa OOIIMX
MHTEPECOB M COTJIAaCOBAHMSI MO3ULIUHN (00CYykIeHHs, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMBD», KO-
OpIVHAIMSI COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB MO OIEHKE KA4eCTBA BBHIMOJTHCHHON
paboTHI U IpyTHE).

PeryasiTuBHbIE YHHBepPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

YMEHHE CaMOCTOSITENIbHO OMNPENENATh eI JEATEIbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATD,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTHU KOPPEKTUPOBATH CBOIO JESTEILHOCTD, BEIOUpATh Hanbosee
a¢dheKkTUBHBIE CTIOCOOBI PelIeHUsT y4eOHBIX M TTO3HABATEIBHBIX 33]]a4, CAMOCTOSITEIIBHO COCTABIISTh
WIM KOPPEKTHPOBATh MPEAJIOKEHHBIN alrOpUTM IEHCTBUI MPU BBIMOIHEHUU 3aJlaHUN ¢ y4yETOM
MOJTyYEHUST HOBBIX 3HAHUH 00 M3y4aeMbIX 0OBEKTaX — BEIICCTBAX U PEAKITUAX, OIICHHBATh COOTBET-
CTBHUE TOJIyUEHHOTO pe3yibTaTa 3asBJICHHON 1M, YMEHUE HCIOJIb30BaTh U aHAJIU3UPOBATH KOH-
TEKCTHI, peIaraeMble B YCIIOBHHU 3aJaHUN.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysIbTaTOB IO OCBOCHUIO 00SA3aTENILHOIO COJEp>KaHUs, YCTaHOB-
JIEHHOT0 JaHHOH (enepanbHOil paboueil mporpamMMmoi, BBIIENSIOT: OCBOEHHBIE O0O0YyYarOLUIMMUCS
HayYHbIC 3HAHUS, YMEHHS U CIIOCOOBI NEHCTBHA, crienu(puIecKue A MpeIMeTHON obmactu «Xu-
MUS», BUJBI I€ATEIILHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUSA, €r0 MHTEpIpEeTaluu, IpeoOpa3oBaHUI0
Y IIPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalIMsIX.

K xony oOyueHus B 8 kJjiacce nmpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa-
XKaTh CPOPMHUPOBAHHOCTD Y 00YYAIOIIMXCS YMEHUMN:
e pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IOHSATUMH: aTOM, MOJIEKYJIa, XUMUYECKUI dJie-

MEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJAHOPOJHAs), Ba-
JIEHTHOCTb, OTHOCUTEIIbHASL aTOMHAsi U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast 101 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBINH 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTh, CTENIEHb OKUCIIEHUS, XUMHUY €-
CKas peakiusi, Kinaccuukaius peakuuid: peakiuy COeANHEHUS, PEaKIUK Pa3IoKEeHUs, pe-
aKLIMM 3aMElIeHMs], PeaKMl OOMeHa, IK30- M SHAOTEPMHUECKHUE PEAKIMH, TEIUIOBOM 3¢-
(dexT peakiuu, SAPO aToMa, IEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, pajuyc aToma,
XUMHUYECKasl CBSA3b, MOJSIPHASL M HEMOJIIpHAsi KOBAJICHTHAsI CBS3b, HIOHHAS CBS3b, UOH, KaTH-
OH, aHMOH, PACTBOP, MAaCCOBasl J10JIs BEIIEeCTBA (IIPOLEHTHAs! KOHLIEHTPALHsI) B PaCTBOPE;

e HWIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX TMOHATHH U IMPUMCHATH 3THU IMOHATUA
IpU ONMMCAaHUU BCHICCTB U UX HpeBpameHHﬁ;

e HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISl COCTaBlIeHUSI (POpMys BEIIECTB U ypaBHEHUN
XUMUYECKHUX PEAKINN;

e OMNpENeNsITh BaJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTCTICHh OKHUCIIE-
HUS DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAJJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY
KJIacCy COeAMHEHUN 1o (hopmysiaM, BUJ XUMHUECKOU CBSI3W (KOBAJCHTHAs M MOHHAs) B HE-
OpPTraHUYECKUX COEIMHEHUSIX;

e packpbiBaTh cMbich [lepronnueckoro 3akona JI. 1. MeHneneeBa: 1eMOHCTpUPOBATH MTOHU-
MaHHUE MEePUOJNYECKON 3aBUCMMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT MX MOJOXKEHUS B
[lepuonnueckoid cucrteMe, 3aKOHOB COXpaHEHHUSI MACChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YUE€HHUSsI, 3aKOHAa ABOTapO;



OIKCHIBATh M XapaKTepu30BaTh Tabnu4Hyto popmy [lepuoandeckoit cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3IMyaTh MOHATHUS «IJIaBHAs MOATpyMna (A-Tpymmna)» U «1o00YHasi MOArPYII-
na (b-rpynmna)», Manble 1 001bIIKME EPUOBI, COOTHOCUTH 0003HAYEHHUS, KOTOPbIE UMEIOTCS
B Tabiuue «llepuonnueckas cucrema xumuueckux ieMeHnToB Jl. Y. MenzaeneeBa» ¢ uuc-
JIOBBIMH XapaKTEPUCTHKAMH CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi s/1-
pa, ol111ee YnCIIo 3JIEKTPOHOB U paclpeleIeHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

KIIACCU(UITUPOBATh XUMUYCCKUE DJIEMEHTHI, HCOPTaHUYECKUE BEIECTBA, XUMUYECKUE pPe-
akuuu (Mo YMCIy U COCTABY YYacTBYIOLIUX B pEaKLMU BEUIECTB, MO TEIIIOBOMY 3G (DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHUE CBOMCTBA BEIIECTB PA3TMUYHbBIX KJIACCOB,
MOATBEPK/Iasi ONMUCAHUE TPUMEPAMH MOJEKYJISPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMH-
YECKHUX PEaKIuii;

IMPOrHO3UpPOBATH CBOMCTBA BC€IICCTB B 3aBUCHUMOCTH OT HMX Ka4C€CTBCHHOI'O COCTaBa, BO3-
MOKHOCTHU MIPOTCKAHUA XUMUYICCKHUX HpCBpaHIGHI/If/'I B PA3JIMYHBIX YCIIOBUAX,

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTA 10 (OpMyJie COeANHEHHs, MAaCCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
IIPOBOAMTD PACUEThI [0 YPABHEHUIO XUMUYECKON PEAKIIUY;

PUMEHSTh OCHOBHBIE OTIEPAIMY MBICIHTEIBHOMN EATETLHOCTH — aHAJIU3 M CUHTE3, CpaBHE-
HUEe, O0OOIICHWe, CHUCTeMATH3aIMio, KiIacCHU(HUKAIMIO, BBISABICHUE  IPHYUHHO--
CIIC/ICTBEHHBIX CBSI3€Hl — JUI M3Y4YEHHs] CBOWCTB BEIIECTB M XMMHUYECKUX DPEaKIH, ecTe-
CTBEHHO-Hay4YHbIE€ METO/bl MO3HAHUS — HAOJIOZCHUE, U3MEPEHHE, MOJCIIUPOBaHHE, IKCIIe-
PUMEHT (peabHbIN 1 MBICJICHHBIN);

CJIeIOBaTh MpaBUJIaM IMOJIb30BAHMS XUMUYECKON MOCYA0M U 1abopaTopHbIM 000pyAOBaHU-
€M, a TaKke MpaBuiaM oOpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C UHCTPYKIUSAMHU T10 BBI-
MOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO M COOMpaHHUI0 Ta3000pas-
HBIX BEIIEeCTB (BOJOPOJAA U KUCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C ONMPEAENEHHON Mac-
COBOH J0JICH pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH M MPOBOUTH XUMHUIECKUE IKCIICPHU-
MEHTBI TI0 PACIIO3HABAHHUIO PACTBOPOB IMIEIOYCH W KUCIOT C IMMOMOIILI0 HHANKATOPOB (J1aK-
Myc, GpeHondranenH, METUIIOPAHK U APYTHE).

K KOHIY O6y‘-ICHI/I}I B 9 Kiacce NPpEAMCTHBIC PE3YJIbTAThI Ha 0a30BOM YPOBHEC OOJIZKHBI OTpa-

XKaTb c(POPMHPOBAHHOCTh y 00YHAIOIIUXCSI YMEHUM:

paCKpBIBaTB CMBICJI OCHOBHBIX XUMHUYCCKUX HOHSITHfIZ XI/IMH‘IGCKI/Iﬁ 9JICMCHT, aTOM, MOJIC-
KyJa, MOH, KaTUOH, aHUOH, NMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIGHTHOCTD, YJIEKTPO-
OTPULIATENILHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKasl peakius, XUMHUECKasi CBsA3b, TEIIO-
BOI 3(pexT peakuuu, MOIb, MOJSIPHBII 00BEM, pPacTBOp, DIIEKTPOIUTHI, HEIIEKTPOIUTHI,
DIIEKTPOJIUTUYECKAs] TUCCOIMAIINS, PEAKIM MOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOe
paBHOBecHE, 0OpaTUMBbIE U HEOOPATUMBIE PEAKINH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE Pe-
aKIM¥, OKUCITUTENh, BOCCTAHOBUTENh, OKUCICHWE M BOCCTAHOBJIEHUE, aJUIOTpOMHs, aMmdo-
TEPHOCTh, XMMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAS, METALNTMYECKAs ), KPUCTALTHYCCKAS
peméTKa, KOppo3usi METAJIOB, CIIaBbI, CKOPOCTh XUMHYECKOW PEaKIIMH, MPEACIbHO J0IY-
ctumas konrentpauus [IJIK BemecTsa;



HUJUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U MPUMCHATH 3THU IMOHATUA
IMpU ONMMCAaHUU BCIICCTB U UX HpeBpameHHf&;

WCITOJIH30BaTh XUMHYECKYIO CHMBOJIMKY JIJIsi COCTaBJICHUsI (DOPMYJI BEIIECTB U YpaBHECHUM
XUMHYECKUX PEAKIUM;

ONPEACIIATh BAaJCHTHOCTb M CTEHEHb OKHUCIEHUS XMMHUYECKHUX DJIEMEHTOB B COCIMHEHUAX
Pa3IMYHOIO COCTaBa, IPUHAJIEKHOCTD BEILECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUN I10
dopmynamM, BUI XUMHUYECKOM CBSI3M (KOBaJCHTHAs, HOHHAS, METAJUIMYEeCKasi) B HEOpraHuye-
CKUX COEIMHEHHSIX, 3apsi/i MOHA TI0 XUMHUYECKOH GopmyIie, XapakTep cpelibl B BOJHBIX pac-
TBOpaxX HEOPraHWYECKUX COCAMHEHUM, TUIl KPUCTAIIMYECKON PEIIETKM KOHKPETHOI'O BEllle-
CTBa;

packpeiBaTh cMbIch [lepuoanueckoro 3akona Jl. M. MenaeneeBa U 1€eMOHCTPUPOBATH €O
NOHMMAHUE: ONMMCHIBATh U XapaKTepu30BaTh TabauuHyto (popmy Ilepuoanueckoit cucteMbl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAs moArpynna (A-rpynma)» u «moood-
Hast noarpynmna (b-rpymnmna)y, manbie U 60JbIINE EPHO/IbI, COOTHOCUTH 0003HAUEHUSs, KOTO-
pble UMEIOTCS B MEPUOJUYECKON Tabulle, C YUCIOBBIMH XapaKTePUCTUKAMH CTPOEHUS aTo-
MOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sAapa, 00Illee YUCIO IEKTPOHOB U pacmpee-
JIeHHE WX MO SJIEKTPOHHBIM CJOSAM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU
CBOICTB 3JIEMEHTOB U UX COEIUHEHUI B IIpeJienax MalbIX IEPUOJIOB U TJIABHBIX MOATPYII C
y4€TOM CTPOCHUS UX aTOMOB;

KJaccu(puIuUpoBaTh XUMUYECKHUE 3JIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XMMHUYECKHE pe-
ak1uy (TI0 YUCITy U COCTAaBY yYacCTBYIOIIMX B PEAKIIMU BEILECTB, 110 TEINIOBOMY 3P PeKTy, 1o
M3MEHEHUIO CTENEHEH OKMCIEHHSI XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) 00IINE U CHIEU(DUIECKHE XUMUIECKHNE CBOMCTBA TPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPXkAasl ONKUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaB-
HEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHM;

COCTABJISITh YPABHEHHUS MIEKTPOJIUTHYECKON TUCCOLUALMN KUCIIOT, IIEJI0YeH U COJeH, MoJI-
HbIE€ M COKpAalllEHHBbIE ypaBHEHUS peaklUil HMOHHOrO OOMEHa, YpaBHEHMs PEakiuil, moj-
TBCPIKAAIOIIUX CYIICCTBOBAHUC Te€HETHYECKOM CBS3H MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIaC-
COB;

pPacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTaB-
JIEHUs DJIEKTPOHHOI0 OajaHca dTUX PEAKIMT;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUS, BO3MOXHOCTH IIPOTE-
KaHWS XMMHYECKUX MPEBPALIEHUI B PA3JIMYHBIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEHTa 1Mo (opMyJie COeTMHEHHS, MACCOBYIO JIOJII0 BEILECTBA B PacTBOPE,
MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKON PEaKIUH;

coOJr01aTh TIpaBUIIa TOJIb30BAHUS XUMHUUYECKOW TOCYAONW M JabopaTOpHBIM 000pYyI0BaHU-
€M, a TaKk)Ke MpaBuiia OOpaIlleHHsI ¢ BEIECTBAMUA B COOTBETCTBHU C WHCTPYKIMSIMHU TIO BBI-
MTOJTHCHHUIO JTAOOPATOPHBIX XMMUYECKUX OMBITOB 1O TIOJYYCHHUIO U COOMPAHUIO ra3000pa3-
HBIX BEIIECTB (aMMHAKa U YTJIEKHUCIIOTO Ta3a);



e MPOBOJIUTH PEAKLUH, MOATBEPKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3JIMYHbIX BELIECTB: pac-
MO3HABATh OMBITHBIM IYTEM XJIOpUA-, OpOMHI-, HOAWUM-, KapOoHaT-, docdaT-, CHINKAT-,
cynbdar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJJIOB, MPUCYT-
CTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

e TMPUMEHSTH OCHOBHBIC OINEPAIMU MBICIUTEIHHON JAESITSILHOCTH — aHATIN3 U CUHTE3, CPaBHE-
HUe, 0000IIeHNe, CUCTEeMATH3AIINIO, BBISBICHHEC NMPUYUHHO-CICACTBEHHBIX CBSI3CH — IS
W3YYCHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOMBI T0-
3HaHUS — HaOJIOJICHUE, U3MEPEHUE, MOJICTHUPOBAHNE, SKCIIEPUMEHT (peabHbIA M MBICICH-
HBIN).

3. TemaTnueckoe MJIaHMPOBaAHHE

8 kJacc
Ne /it Ha3Banue temsl KommuecTBo yacos
Ha U3y4YeHUE
1 IlepBoHayaJIbHbIE XUMUYECKHUE TTOHSATHUS 20
2 Baxneiimme npecTaBUTeNM HEOPraHMIECKUX BEIIECTB: 31

Boznyx. Kucnopon. [lonsitue 06 okcunax.
Bonopon. ITonsTHe 0 KMCIOTaX U COJISAX.
Bona. PactBopsl. [lonsiTie 06 OCHOBaHUSAX.
OCHOBHBIE KJ1aCChl HEOPraHNYECKUX BELECTB

3 Ilepnonnueckuit 3akoH u [lepuoanueckas cuctema Xumude- 15
ckux anemeHToB JI.M.Menneneea. CtpoeHure aToMOB. XHUMHU-
yeckas CBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITNI

4 IToBTOpenue u o6o0IIeHNEe 3HAHUH 3a Kypc XMMHUH 8 Kiacca 2
(pe3epBHOE BpeMmsI)
Hroro 684
9 xnacc
Ne n/mn Ha3Banue teMbl KomnuecTBo 4acoB

Ha U3Yy4YCHHC

1 OO0mas xapakKTepuCTUKa XMMHUYECKUX 3JIEMEHTOB U X HU- 12
Mudeckux peakuui. [lepuonnueckuit 3akoH u Ilepuonnue-
CKas cuctemMa XuMuieckux 3nementoB /[I.M. MenneneeBa

Hewmeranisl 26
ITpakTukym «CBONCTBA COETMHEHUI HEMETAJIIOB) 3
Mertassl 17

ITpakTnkym «CBONCTBA METAJUIOB U UX COEIMHEHUIN»

KpaTKI/IC CBCACHUA 00 OpPTaHNYCCKUX COCAUHCHUAX

N[OOI~ WiIN

Wih|w

XHMHMS M OKpyXKaromas cpeaa




N3menenus B pabouyo NporpaMmy BHECEHBI B CBsI3U ¢ niepexoaoM Ha DOII
OOO c¢ 1 cents6ps 2023 roxa. Pabouas nporpamMmma nmpuBe/ieHa B COOTBETCTBHE (e-
JepalibHOM paboyeil mporpaMMe B YaCTH COJIEpKaHUS U TUIAHUPYEMbBIX PE3yJIbTaTOB.
N3meHeHus: BHECEHBI B CIIEIYIONIUE Pa3/Ieibl:

2. Conep:kanue
9 KJIACC

OO0masi XapakTepUuCTUKA XMMUYECKHX 3JIEMEHTOB U XuMHnuyeckux peakuuii. [lepmoanyeckuii
3aKkoH 1 [lepnoanyeckas cucrema xumuueckux 1emMenToB [I.1. MenaeneeBa

Knaccugukaius XuMHUECKUX peaklnii o 00paTUMOCTH.

[Tonsitie 06 OOpaTUMBIX ¥ HEOOPATUMBIX XUMHUUYECKHX peakiusax. [[oHATHe 0 TOMOTEeHHBIX U
reTeporeHHbIX peakiusix. [lonsaTue o xumMuueckoMm paBHoBecUU. DAKTOPHI, BIUSIOMINE HA MOTOKE-
HUE XUMHUYECKOTO PAaBHOBECHSI.

[TonsTHE O THIPONIHU3E CONEN.

XuMHSA U OKpYsKaKOLIas cpeaa

BemectBa 1 Matepuanbsl B OBCEAHEBHOM JKM3HU YesloBeKa. be3omnacHoe ucnoibp3oBaHue Be-
[IECTB U XMMHUYECKUX peakluii B ObITy. [IlepBas moMOIIb PH XUMUYECKHUX 0KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYXKAIOIIeH cpenbl (MpeaenbHas JOMyCTUMas KOHIICHTPALHS
BemecTs, Aanee — [1J1K). Poyib XuMuu B perieHuH 3KOJIOTHIECKUX TPOOIIEM.

2. [Inanupyemble pe3yabTaThl
JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE pe3yabTaThbl OCBOEHUS MPOrpPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTUTAOTCS B
XoJle 00y4eHHUsI XMMUU B €UHCTBE Y4EOHON M BOCHHUTATEIbHOU NEATEIBHOCTH B COOTBETCTBUU C
TPaZIULIMOHHBIMU POCCHUMCKUMH COLMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH,
INPUHATHIMU B OOLIECTBE MIPaBUJIaMU U HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT IIpoLieccaM CaMoIo-
3HaHUS, CAaMOPa3BUTHS U COLMAIIN3ALUU 00YJaIOLIHXCS.

JIn4HOCTHBIE Pe3yabTaThl OTPAXKAIOT FOTOBHOCTh O0YYarOIIMXCS PYKOBOJCTBOBATHCS CHUCTE-
MO MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMHA U PACIIMPEHUE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B
TOM 4YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOTO OTHOIIEHMS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HaCJIe/INI0, TTOHUMAaHUs 3HAUYEHHUs] XMMUYECKON HayKH B )KM3HU COBPEMEHHOI'0 OOIIECTBa, CIIOCO0-
HOCTHU BJIAJIETh JOCTOBEpHOU MH(pOpMaLel 0 NepeoBbIX TOCTHKEHUSIX U OTKPBITUIX MUPOBOU U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoiicTBe mMupa M oOIie-
CTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEICTABJICHNS O COLMAIBHBIX HOPMaxX M MPaBUIAX MEXJIMYHOCTHBIX OTHOLIEHUH B KOJUIECK-
TUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIIECTBEHHO I0JIE3HOM, Y4eOHOUCCIIE0BATENBCKOM,
TBOPUYECKOHN M APYTrUX BUIAX JIE€ATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HONW COBMECTHOW JESATENb-
HOCTH TIPH BBITIOJHEHUHU Y4eOHBIX, MO3HABATENbHBIX 3a/1a4, BBIOJHEHUH XUMHUYECKHUX SKCIIEpH-
MEHTOB, CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIOHMMAHHUIO U B3aMMOIIOMOIIU B
npoliecce 3Toi yueOHOi eI TeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/IEHUE U TIOCTYIKH CBOUX
TOBApHILIEH C MO3ULUU HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS ITOCIEICTBUH IO-
CTYIIKOB;

3) IEHHOCTH HAYYHOTO0 MO3HAHMSA '

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIECTBE U XUMUYECKOW pPEeaK[UU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHsA HAYKH M COCTABJIAIOIIAE OCHOBY AJI NMOHMMAHHS CYLIHOCTHU



HAyYHOU KapTHUHBI MHUpA, IPEICTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3a-
MMOCBSA35IX 4€JI0OBEKA C IPUPOJIHOMN CPEIOH, O POJIU XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAPaBJICHHbIC HA MOJIyY€HWE HOBBIX 3HAHUN MO XMMUU, HEOOXO-
JUMBIe 1711 0OBSCHEHMs HA0JII0JaeMbIX MPOLIECCOB M SIBJICHUI, MO3HABATENbHON, HHPOPMALIUOH-
HOM U YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOATEIHHON PabOThI ¢ yUeOHBIMU TEK-
CTaMH, CIIPABOYHOM JHMTEPATypOH, NOCTYIHBIMH TEXHHYECKUMH CPEICTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHI;

MHTEpeC K O0YYECHHUIO M MO3HAHUIO, JTI0003HATENLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaMo-
00pa30BaHMIO, MPOSKTHOW U HUCCIIEI0BATENIbCKON AESTeNbHOCTH, K OCO3HAHHOMY BBIOOpY HAarpaB-
JICHHOCTH U YpOBHs 00yu4eHUs B JallbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHUE LICHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILLIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKHU
Ha 3/I0pOBBIN 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U HEMPUATUE BPEAHBIX MPHUBBIYEK (YIOTPeO-
JICHUS! JIKOT0JIsl, HAPKOTHKOB, KypeHHs1), HEOOXOJUMOCTH COOJIIO/IEHUs TPaBUiI O€30MaCHOCTH TpU
oOpallleHnH ¢ XUMUYECKUMU BEIIECTBAMU B ObITY U PEAIbHOM JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTHUECKOMY M3YYEHMIO NMpodeccuil U Tpyaa pasiMyHOrO pojia, YBaXKEHHE K
TPYLy U pe3yJibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM YHMCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUH 10 XMMUH, OCO3HAHHBIN BHIOOP WHAMBUIYAIBHOW TPASKTOPHH MPOIOJIKEHUST 00pa30BaHUs
C Y4€TOM JTUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEO-
HOCTEH, yCrenrHo npodecCuoHaIbHOM AESITEIbHOCTH U Pa3BUTHUSI HEOOXOJIMMBIX YMEHUM, TOTOB-
HOCTb aJJaliTUPOBATHCS B MPOPECCUOHANBHON CpefIe;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOILIEHHE K MPUPOJIe KaK MCTOYHUKY KH3HU Ha 3emiie, oc-
HOBE €€ CyIIEeCTBOBAHUS, IOHUMAaHNE IICHHOCTH 3[J0OPOBOTO M 0e30macHOro o0pasa >KU3HHU, OTBET-
CTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (PM3UYECKOMY U NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE 1ICH-
HOCTH COOJIFOICHHS TTPaBUII 0€3011aCHOTO MOBEICHHS MPU padoTe C BEIIECTBAMHM, a TAK)KE B CUTya-
LUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEN;

CIIOCOOHOCTH MPUMEHATH 3HAHMSI, MMOTy4aeMble IPU U3yYEHUH XUMUH, Ui pEIIeHUs 3a]ad,
CBS3aHHBIX C OKPY)KAIOLIEH IPUPOJHON CPEoil, I MOBBILIECHUS YPOBHS DKOJIOTHUYECKON KYJIbTY-
PBl, OCO3HAHUS IJI00ANBHOIO XapakTepa 3KOJOTHYECKHX MpoOjieM U MyTed MX pelieHHsl mocpe-
CTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBILIUIEHUS, YMEHHs PYKOBOJCTBOBAaTbCSI UM B IO3HABa-
TEJIbHON, KOMMYHMKAaTUBHON U COLIMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerarnpeMeTHBIX Pe3yIbTaTOB BBIAEISAIOT 3HaYMMbIE AJs1 (OPMUPOBAHUSI MUPOBO33pe-
HUS OOlIeHayYHbIE MOHATHUS (3aKOH, TEOpHs, IPUHIIUI, THIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIIe-
PUMEHT U JAPYTOE.), KOTOPhIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeiMeTax U Mo3-
BOJISIFOT Ha OCHOBE 3HAHMU M3 3TUX MPEIMETOB (OPMUPOBATH MPEACTABICHUE O 1IEJIOCTHON Hayd-
HOM KapTHHE MUpa, U YHUBEpcajbHble yueOHbIe NEHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHBHbIE,
pETryJIsTUBHBIE), KOTOphIe 00ecreunBaoT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEILHOMY ILjia-
HUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOH JESITETbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS

ba3oBble JJoruyeckue JeMcTBUA:

yMeHI/ISI HNCIIOJIb30BaATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHU A HpI/I OCBOCHHNU 3H3HI/II>11 paCKpI)IBaTI)
CMBICJI XUMUYECKUX MOHITHH (BBIACNIATh UX XapaKTEpPHbIE NMPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b
C APYTUMU TIOHSATHUSMH), UCIIOJIH30BATh MOHATHSA V11 OOBSICHEHHS OTACTBHBIX (PAKTOB U SIBJICHHM,
BLI6I/IpaTI> OCHOBAHUA U KpI/ITepI/II/I JUIA Knaccmbmcaunn XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peaK-
[IWH, YCTAaHABIIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3M MEXAY O0OBEKTaMH W3y4YEHUS, CTPOUTH JIOTH-
YCCKUC paccych[eHH;I (I/IHIIyKTI/IBHI:IG, I[C,Z[yKTI/IBHBIe, 110 aHa.HOFI/II/I), JACJIaTh BBIBOAbBI U 3aKJIIOUYCHUA,



YMEHUE IPUMEHSATh B MPOLECCE MO3HAHUS MOHATUS (IPEeAMETHbIE U METAlPEAMETHBIE), CUM-
BOJINYECKHE (3HAKOBBIE) MOJIEINH, UCIIOIb3YEMbIe B XMMHHU, TPE0OPa30BhIBATH IMIUPOKO MPUMEHsIE-
Mbl€ B XUMHUHM MOJICJIbHBIE MIPEJCTABICHUS — XUMHUYECKUI 3HAK (CUMBOJ 3JIEMEHTA), XUMHUYECKas
dopMmyna u ypaBHEHHE XMMUYECKOH peaklnu — NPU pEeIIeHHH Y4eOHO-TIO3HABATENbHBIX 3ajad, C
Y4€TOM 3THUX MOJEJIbHBIX NPEACTABICHUN BBIABIATh U XapaKTEPU30BaTh CYILIECTBEHHBIE ITPU3HAKU
U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEUIECTB M XMMHUUYECKHX PEaKIUil, BBIABIATH OOILIME 3aKOHO-
MEPHOCTH, IPUYUHHO-CIIEICTBEHHBIC CBSI3U U IPOTUBOPEYNS B U3Y4aE€MBbIX IIPOLIECCaX U SIBICHUSAX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

YMEHHE MCIOJIb30BaTh TOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA IIO3HAHMSI, a TAKKe
B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHMS TMIIOTE3bI IO MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

nproOpeTEeHNE OIbITA 110 IUIAHUPOBAHUIO, OPTaHU3ALUK U IIPOBEACHUIO YUEHUYECKUX JKCIIe-
PUMEHTOB, YMEHHE HAOJI01aTh 3a XOA0M IIPOLIECCa, CAMOCTOSTENILHO IPOrHO3UPOBATh €r0 Pe3yilb-
TaT, (POpMyIHPOBaTh 000OIIEHNS U BBIBOABI 110 pe3ybTaTaM IPOBEIEHHOIO OIbITA, UCCIIEIOBAHN,
COCTaBJIAITh OTYET O MpOETaHHON padoTe.

PatGora ¢ undopmanmeii:

yYMEHHUE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIIUIO PA3IHYHBIX BHIIOB U
dbopM npeacTaBiIeHUs, IOTYyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (HAY4YHO-NOMYJISIpHAst JIUTEpaTypa Xu-
MHYECKOTO COJEpKaHMsl, CIpaBOYHBIE MOcoOus, pecypchl MHTepHeTa), KPUTUYECKH OIICHHBATH
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE TPUMEHSTh Pa3IMYHbIE METOJIBI U 3aIIPOCHI MIPH MOKCKE U 0TOOpe MHPOPMALIUHU U CO-
OTBETCTBYIOUIMX JIaHHBIX, HEOOXOIUMBIX JUIS BBIINOJHEHHs] y4eOHBIX M IO3HABAaTEIbHBIX 3a7ay
OTIpEeNIeIEHHOTO THUMa, NPUOOpeTeHHe OomnbiTa B O00JACTH HWCHOJIB30BaHUS HWH(POPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTMH, OBJAJECHUE KYJIbTYpOM aKTMBHOI'O HCIOJB30BAaHUS PA3IAYHBIX
MIOWCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (hOpMY MpencTaBieHUs] HHPOpMa-
UM ¥ WUTIOCTPUPOBATh pelllaeMble 3aJjaui HECIOKHBIMU CXE€MaMHM, TuarpaMMamH, IpyruMu ¢op-
MaMu rpaguKy U UX KOMOMHALIUSIMY;

YMEHHUE HCIIOJIb30BaTh M aHAIM3MPOBATH B Mpoliecce y4eOHOW M HCCleI0BaTeIbCKON Jes-
TEIbHOCTU MH(OPMAIMIO O BIMSHUM IMPOMBIIUIEHHOCTH, CEIbCKOTO XO3sIiiCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPYKaroLEeH IPUPOJHON Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe yueOHbIe e CTBUS:

YMEHUS 3a7aBaTh BOMPOCHI (B XOJIe AUaiora U (MiM) AUCKYCCHH) TI0 CYIIECTBY 00CYXTaeMoii
TeMbI, (OPMYJINPOBATH CBOM MPEI0KEHNSI OTHOCUTENILHO BBIMOJIHEHHS MTPEVI0KEHHON 3a/1au;

YMEHHMSI MIPE/ICTABIATh MOJYYEHHbIE PE3YJIbTaThl 1I03HABATEIbHON JIEATEIbHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTaX; JIeaTh MPE3CHTAIMIO Pe3yJIbTaTOB BHIMOJIHEHUS XUMUYECKOTO KCIIEPUMEH-
Ta (J1abOpaTOPHOTO OMBITA, JIAOOPATOPHOM PAbOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO
MIPOEKTA);

yMeHHsI Yy4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABATENbHOM M HC-
CJIEZIOBATENILCKOM JIeATENIbHOCTU MPU PEIIEHHH BO3HUKAIOLIMX MPOOJeM Ha OCHOBE ydéTa OOIIMX
MHTEPECOB U COTJIAaCOBAHMSI MO3ULUHN (00CYyXIeHUs, 0OMEH MHEHHUSIMH, «MO3TOBBIE LIITYPMbI», KO-
OpAMHAIMS COBMECTHBIX JEHUCTBHM, ONpeaesieHue KPUTEPHEB IO OIEHKE KayeCTBA BBIMOIHEHHOU
paboThI U IpyTHE).

PeryisiTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENIbHO OMNPENENiTh LENU JAEATEIbHOCTH, IMJIaHHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIbHOCTD, BHIOMpATh Hanbosee
s exTuBHBIE CITOCOOBI PEIICHHs YUeOHBIX U MTO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIBHO COCTABIISATh
WIH KOPPEKTHPOBATh MPEAIOKEHHBIN alTOPUTM JIEHCTBUI MpU BHIMOIHEHUH 3aJlaHUN C Y4ETOM
MOJTyYEHUS] HOBBIX 3HaHUHN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUSIX, OLIECHUBATh COOTBET-
CTBHE IOJIyUEHHOTO pe3yJbTaTa 3asBJICHHOW 1LI€IHM, YMEHUE UCIOJIb30BaTh U aHAJIU3UPOBATh KOH-
TEKCTBI, [Ipe/ijlaraéMble B YCIIOBUU 3aJaHUII.

INPEJIMETHBIE PE3YJIBTATDBI



B cocraBe mpeaMeTHBIX pe3yIbTaToOB IO OCBOCHHUIO 00S3aTEIHHOTO COACP)KaHMS, YCTAaHOB-
JICHHOTO JaHHOM (enepanbHOl paboueil mporpamMMmoil, BBIIENSIOT: OCBOSHHBIE OOYHYaIOIIMMUCS
Hay4YHbIC 3HAHUS, YMEHHS M CHOCOOBI IEHCTBHM, crieruduyeckue i mpeaMeTHon obmactu «Xu-
MU, BUJBI IEATEIHOCTH T10 MOJYYSHUIO HOBOTO 3HAHUS, €0 MHTEPIPETAINH, IPEOOPa30BAHHIO
Y IPUMEHEHUIO B PA3JIMYHBIX yIEOHBIX U HOBBIX CHTYaIHSIX.

K xon1y oOy4yenus B 8 kJiacce npeMeTHbIe pe3yabTaThl HA 0A30BOM ypPOBHE JOJDKHBI OTpa-
XKaTb CHOPMHUPOBAHHOCTD y O0YUAIOIINUXCSI YMEHUI:
e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHHA: aTOM, MOJIEKYJIa, XUMUYECKHHA 3Je-

MEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJIHASA), Ba-
JIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsi U MOJICKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MaccoBasi J10Jis1 XUMHUUYECKOT0 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPUIIATEIILHOCTh, CTEIICHb OKUCICHUS, XUMUYe-
CKasl peakIus, KiacCu(UKaIUs PeaklMii: peaKkIuu COCIMHCHHS, PEaKIIMH Pa3JIOKEHUs, pe-
aKIIMU 3aMEIICHUs, PeaKIuu 0OMEHa, 9K30- M SHIOTCPMHUUYCCKHE PEaKIMH, TEIUIOBON 3¢-
dekT peakiuu, SAPO aToMa, IEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTallb, paguyc aToMa,
XUMHUYECKasl CBA3b, MOJSIPHAS U HEMOJISIPHAs KOBAJICHTHAs CBsI3b, HOHHAS CBS3b, HOH, KaTH-
OH, aHHOH, PaCTBOP, MAaCCOBAas J0JIs BeIleCTBa (IIPOIICHTHAs! KOHIIEHTPAIsl) B PaCTBOPE;

e HIIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUH U MMPUMCHATD 3TH IOHATHUSA
IIpu OIMMCaHUHX BCIICCTB U UX npeBpameHHﬁ;

e HCHOJb30BATh XMMUYECKYI0 CUMBOJIUKY JJIsl COCTaBJI€HUS (OpMYJ BEIECTB U ypaBHEHUMH
XUMUYECKHUX PEAKLUN;

e ONpENeNsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENIEHb OKHUCIIE-
HUS DJIEMEHTOB B OMHAPHBIX COCTUHEHHSX, MPUHAJICKHOCTh BEIIECTB K ONpEeAeTEHHOMY
KJIACCy COeAUHEHUN 1o (hopmysiaM, BUJ XUMHUUECKOU CBSI3W (KOBAJCHTHAs M MOHHAs) B HE-
OpPTaHUYECKUX COCTUHECHUSIX;

e PpPacCKpbIBaTb CMBICI HepI/IOI[I/IquKOFO 3aKOHa I[ H. Menneneena: ACMOHCTPUPOBATL IMMOHU-
MaHUue HepI/IOI[H‘ICCKOﬁ 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMECHTOB OT MX MOJIOKCHUS B
HepHOHHHGCKOﬁ CUCTEMC, 3aKOHOB COXpPAaHCHHA MACChl BCHICCTB, IMOCTOAHCTBA COCTaBa,
ATOMHO-MOJICKYJISIPHOTO YYCHUS, 3aKOHA ABOF&I[pO;

e OMNWCHIBATHh U XapaKTEPH30BaTh TaOMMUHYIO opmy [leproanyeckoit CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: Pa3JINYaTh MOHATUS «TJIaBHAs moArpymnma (A-rpymmna)» U «moOovYHas MOArpyI-
na (b-rpynma)», masibie U GoJbIIINEe TEPUOJIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIE HMEIOTCS
B Tabmuie «llepuomnueckast cuctema xumudeckux siaemeHtoB J1. . MenneneeBa» ¢ duc-
JIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX AIIEMEHTOB (COCTaB U 3apsij si]i-
pa, o011ee YMCII0 AIIEKTPOHOB U paclpeeNieHUe UX TI0 DJIIEKTPOHHBIM CIIOSIM);

e KJIaccu(UUMPOBATh XUMHUECKHUE AJIEMEHTHI, HEOPIraHUYECKUE BEIIEeCTBAa, XUMHUYECKUE pe-
aKIuy (110 YUCITY M COCTABY YYaCTBYIOLIMX B PEAKLIMHU BEIIECTB, IO TEIIOBOMY 3P DEKTY);

e  XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPIKasd ONHMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMU-
YECKUX PEAKLINIA;



IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HMX Ka4CCTBCHHOI'O COCTaBa, BO3-
MOKHOCTHU MMPOTCKAHUA XUMUYICCKHUX HpeBpameHHﬁ B PAa3JIMYHBIX YCIIOBUAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHYECKOT0 3JIEMEHTa 10 (hopMysie COeIUHEHNs], MACCOBYIO JOJII0 BEIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKON peaKIvH;

MIPUMEHSTh OCHOBHBIE ONEpPAllUi MBICIUTEILHON IEITEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHE-
HUEe, O00O0OIIeHWe, CHUCTEeMATH3AINIo, KIAacCU(UKAIMIO, BBISBICHHE  TIPUYUHHO--
CJICCTBEHHBIX CBS3EH — JUISl U3YUYCHHS CBOWCTB BEIIECTB U XUMHYECKHX PEAKLHU, €CTe-
CTBEHHO-HAyYHBIC METOJbI MTO3HAHUS — HAOIIOJCHHUE, U3MEPEHUE, MOJICIIMPOBAHUE, YKCIIe-
PUMEHT (peajbHbIN U MBICTICHHBIN);

CJIEIOBATh MPaBUJIAM ITOJIB30BAHMSI XUMUYECKOW TIOCYION M JTaOOPaTOPHBIM 000pYyIOBAHHU-
€M, a TaKXKe MpaBuiiaM oOpaIleHus ¢ BEIMECTBAMHU B COOTBETCTBUU C MHCTPYKIHUSMH T10 BBI-
MOJTHEHUIO JTa0OPAaTOPHBIX XMMHUYECKHX OIBITOB IO TOJYYEHUIO U COOMpaHHIO Ta3000pas3-
HBIX BelIeCcTB (BOAOPO/a M KHCIOPOa), IPUTOTOBIICHUIO PACTBOPOB C OINPEIEIEHHON Mac-
COBOM JT0JICH pacTBOPEHHOTO BEIECTBA, TNIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE IKCIICPH-
MEHTBHI [0 PACIIO3HABAHUIO PACTBOPOB MICJIOYEH W KUCIIOT C MOMOIIBIO WHAUKATOPOB (JIaK-
Mmyc, heHondragerH, METUIOPAHK U IPYTHE).

K KOHLY O6y‘ICHI/I${ B 9 Kjacce MNPEAMETHBIC PE3YJIbTAThI HAa 0a3oBoM YPOBHE OOJIZKHBI OTpa-

XKaTb CPOPMHUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHUMN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHATHUNA: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIe-
KyJla, MIOH, KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CJII0KHOE BELIECTBO, BAJIECHTHOCTb, dJIEKTPO-
OTPULATENIBHOCTb, CTENEHb OKUCICHMS, XUMUYECKasl peaKlMs, XMMHUECKas CBS3b, TEIUIO-
BOIl 3(pPeKT peakuuu, MOJb, MOJSPHBII 00BEM, pPacTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAsl AUCCOLMAIMS, PEAKIIMM MOHHOrO OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMble 1 HEOOpaTUMBbIEe peakIM, OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE pe-
aKIUU, OKUCIUTENb, BOCCTAHOBHUTENb, OKUCIEHUE U BOCCTAHOBIIEHHUE, aJUIOTpoOMNuUs, aM(Qo-
TEPHOCTb, XMMUYECKasl CBA3b (KOBaJEHTHAas, MOHHAs, MeTaJUIMYecKas), KpUcTalInyecKas
pEIETKA, KOPPO3Us METAJLIOB, CILIABbI, CKOPOCTh XUMUYECKOW PEAKINH, IPEAEIIBHO 0IY-
ctuMmas koHueHtpauus [IJIK Bemectsa;

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHI U NPUMCHATH 3TU ITOHATHA
IIpU OIMMCAaHUHN BEHICCTB U UX npeBpameHI/Iﬁ;

HCIIOJIB30BaTh XUMHUYCCKYHO CHUMBOJIMKY IJII COCTABJICHUSA (I)OpMy.TI BCIICCTB U ypaBHCHI/Iﬁ
XUMHUYCCKUX peaxunﬁ;

ONPEAEIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XMMHUYECKHUX DJIEMEHTOB B COEIUHEHMSIX
Pa3IMYHOTO COCTaBa, PUHAJIEKHOCTh BEILECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dopmynamM, BUJ XUMHUYECKOM CBsI3M (KOBaJEeHTHAs, MOHHAs, METaJUIMYecKas) B HeOpraHuie-
CKHX COEIMHEHUSIX, 3apsijl MOHA 110 XUMUYECKOU QopMmyJie, XapakTep Cpelibl B BOJHBIX pac-
TBOpaxX HEOPTraHWYECKUX COCAMHEHUH, TUIT KPUCTALINYECKON PEMIETKH KOHKPETHOTO BEllle-
CTBA;

packpbiBaTh cMbIca Ilepuoanyeckoro 3akona J[. M. MenzaeneeBa u AEMOHCTPUPOBATH €T0
MOHMMAaHUE: OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢hopmy Ileproanueckoil cucreMsl



XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh HMOHATHS «TJIaBHas nmoArpymnmna (A-rpynma)» u «moooy-
Has noarpynmna (b-rpymnmna)», Masnbie 1 O0JIbIINE TEPUO/IbI, COOTHOCUTh 0003HAUYEHUSs, KOTO-
pBle UMEIOTCS B TIEPUOJUYECKON TaOJIUIE, C YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTo-
MOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] A1pa, O0IlIee YnCiIO 3JIEKTPOHOB U pacipese-
J€HHE UX IO 3IEKTPOHHBIM CIIOSM), OOBACHATH OOILIME 3aKOHOMEPHOCTH B H3MEHEHHUHU
CBOICTB JIEMEHTOB U X COCIUHEHUH B IIPEJENax MaJbIX IEPUOIOB U TNIaBHBIX MOATPYIII C
Y4€TOM CTPOEHUS UX aATOMOB;

e KJIaccU(UUIUPOBATh XUMHUECKHUE IJIEMEHTHI, HEOPraHMUYECKHE BEIIECTBA, XUMHUECKUE pe-
akuuu (10 YUCIy U COCTAaBY YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3P QeKTy, 1Mo
M3MEHEHUIO CTENCHEH OKHCICHHSI XUMUYECKHUX AJIEMEHTOB);

e  XapakTepu3OBaTh (OMHUCHIBATH) OOIIKE U crielu(PUYECKUe XUMHUUECKUE CBOMCTBA MIPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPXKAasl OMHUCAHUE MPUMEPAMU MOJICKYJISIPHBIX M MOHHBIX YpaB-
HEHUIl COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUN;

e COCTaBJIATH ypaBHEHUS SJEKTPOIUTUYECKON AUCCOIUAIMK KUCIIOT, IIEN04Yel U CoNeH, MoJ-
HbIE M COKpAIIEHHBIE ypaBHEHUS peaklUUid HOHHOrO OOMEHa, YpaBHEHHS pEakiui, Moj-
TBEPKJIAIOIIUX CYIIECTBOBAHNE ICHETUYECKOM CBS3M MEXK/y BEIIECTBAMHU Pa3IMYHbIX Kilac-
COB;

e PpacKpbIBaTb CYIHOCTb OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHHP’I moCpecaACTBOM COCTaB-
JICHHUA DJICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ;

e IIPOTHO3UPOBATH CBOICTBA BEMIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS, BOSMOKHOCTU IIPOTC-
KaHHA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX;

e  BBbIUUCIIATH OTHOCUTCIIbHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MACChl BEIIECTB, MAaCCOBYIO JOJIHO
XUMHUYCCKOI'o 3JIECMCHTA I10 q)OpMy.He COCAUHCHUA, MACCOBYIO NOJIFO BCUICCTBA B PACTBOPC,
MMpOBOAUTD paC‘léTH 10 YPaBHCHHUIO XUMHYECKOU peaKknuuu;

° CO6J'IIO,I[aTI> mpaBujia MOJIb30BAHUA XUMHYECKOMN HOCYI[OfI n J'Ia60paTOpHLIM O60py,ZLOBaHI/I—
€M, a TaKKC IIpaBUJIa 06pau1eHH$1 C BeIIECTBAMU B COOTBCTCTBHUU C MHCTPYKIOHUAMU I10 BbI-
INOJTHCHHIO Ha60paT0pHLIX XUMHUYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO ra3006pa3—
HBIX BECIICCTB (aMMI/IaKa " YTJIICKUCIIOTO ra3a);

e IPOBOJUTH PEAKIUH, OATBEPKIAIOIINE KAUECTBEHHBIN COCTAaB Pa3IMYHbIX BEIIECTB: pac-
MO3HABATh OMBITHBIM MYTEM XJIOpUA-, OpOMHJI-, HOAUM-, KapOoHaT-, docdaT-, CHINKAT-,
cynbdar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METaJJIOB, MPHCYT-
CTBYIOIIIE B BOJIHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB;

e IPUMEHSATh OCHOBHBIE OIlEpaIlMH MBICIUTEIbHOM JAEATEIbHOCTU — aHAJIM3 U CUHTE3, CpaBHe-
HUe, 0000IeHNe, CUCTEeMaTU3alliI0, BBISBICHHE NMPUYUHHO-CIEICTBEHHBIX CBA3EH — JUIS
W3yUYEHHsI CBOWCTB BEIIECTB M XMMHYECKHX PEaKIMi, ECTEeCTBEHHO-HAYYHBIE METOJBI I0-
3HaHUS — HaOJI0/IeHNE, U3MEPEHNE, MOJICTUPOBAHNE, SKCIIEPUMEHT (peabHBIH M MBICIICH-
HBI).

3. TemaTu4yeckoe NJIAHMPOBAHHE
8 kJacc



Ne i/t

Hassanue TeMEbl

KonnuecTtBO yacoB
Ha U3YYCHHUE

1 [TepBoHaYaIbHBIC XUMUYCCKUEC TTOHSATHS 20
2 Baxkneiiue npencTaBuTeNI HEOPraHMUECKNUX BEILIECTB! 31
Boznyx. Kucnopoa. [Tonsarue 06 okcuaax.
Bonopon. Ilonarue o kuciorax u Comsx.
Boga. PactBopsl. [TonsiTHe 006 OCHOBaHUSX.
OCHOBHBIE KJIaCChl HEOPraHUYECKUX BELLECTB
3 [Tepunoanueckuii 3akon u [lepuoandeckas cuctema XumMuie- 15
ckux 3nemeHToB JI.M1.Menneneesa. CtpoeHue aToMoB. XUMHU-
yeckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEaKIIUN
4 [ToBTOpenue u 00o0IIeHNE 3HAHUH 32 Kypc XMMUU 8 Kiacca 2
(pe3epBHOE BpeMsl)
Uroro 684
9 knacc
Ne n/mm HazBanue tembl KonunuectBo yacos
Ha U3y4yeHue
1 OO0mas xapakKTepuCTHKAa XMMHUYECKUX DJIEMEHTOB U XH- 12
Muueckux peakuui. [lepuoanueckuii 3akoH u [lepuognye-
cKas cucremMa XxuMudeckux snemeHToB JI.M. Menaeneera
2 Hemeransl 26
3 IIpakTukym «CBOHCTBa COEIMHEHUI HEMETAJIOB)» 3
4 Mertaibl 17
5 ITpakTukym «CBONCTBA METAJUIOB U UX COETMHEHUI» 3
6 KpaTkue cBefennst 06 opraHu4ecKiX CoeIMHEHUSIX 4
7 XUMUS ¥ OKpy’Karolas cpeja 3




