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I[Inanupyembie pe3yabTaThl H3yUeHHUs] Y4eOHOT0 MpeaMeTa

BbInyCKHUK HAYYHUTCH:
XapaKTCpHU30BaTb OCHOBHLIC MCTOAbI ITIO3HAHUWA: Ha6J’IIO,I[eHI/Ie, HU3MEPCHUE, SDKCIICPUMECHT,
OIMMCHIBAThH CBOMCTBA TBCPABIX, JKUIKUX, I‘3.3006p83HBIX BCIICCTB, BhIACIIAA UX CYIICCTBCHHBIC IIPU3HAKH,

PaCKpbIBATG CMBICII OCHOBHBIX XUMHUYCCKHX MMOHATHH «aToM», «MOJIEKYJIa», «XUMUYECKUHN SJIEMEHT», (IIPOCTOC BEIICCTBO», «CIOKHOC
BCHICCTBO», KBAJICHTHOCTB», «XUMHNYCCKAA PCAKIHA», UCIIOJIB3YS 3HAKOBYIO CUCTCMY XUMUMH,
PaCKpbIBAaTHG CMBICJI 3aKOHOB COXpaHCHHA MACCBhI BEIICCTB, ITIOCTOAHCTBA COCTAaBa, aTOMHO-MOHeKYHHpHOfI TCOPHU,

pa3nuyaTth XMUMUYECKHE U (PU3HUECKUE SIBIICHHUS;

Ha3bIBaTh XUMUYECKUE HJIEMEHTHI;

OIIpENIeNIATh COCTAB BEHIECTB IO UX (hopMyIam;

OIpeJIeNIATh BJIGHTHOCTh aTOMA 3JIEMEHTA B COCINHEHMSIX;
OIpENeNIATh TUIl XMMUYECKUX PEaKIIHii;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEAKLIU;

BBISABJIITH ITPU3HAKU, CBUACTCIILCTBYIOIHUE O IIPOTCKAaHUN XUMHYECKOM PCaKLIUU IMIPH BBIITOJHCHUHU XUMHUYCCKOI'O OIIbITA,

COCTaBJIATH POPMYJIIbI OWHAPHBIX COCTUHEHUN;

COCTaBJIATh YPaBHEHUSI XUMHUYECKHUX PEAKLIUIA;

co0uo1aTh MmpaBuiia 6e30MacHON pabOThI IPU MPOBEICHUH OTIBITOB;
MI0JIb30BAaThCS JTAOOPATOPHBIM 000PYIOBaHHEM H MTOCY/I0H;

BBIYHCIISTH OTHOCHTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB;
BBIYHCIISTH MACCOBYIO JIOJTI0O XMMUYECKOTO 3JIEMEHTa 110 (popMyIie COeTMHEHNS;

BBIYUCIIATH KOJIMYECTBO, 00BEM HJIM MACCY BEIIECTBA MO KOJUYECTBY, 00bEMY, MACCE PEareHTOB UM MPOAYKTOB PEaKIINH;

XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCI0PO/ia U BOJIOPOAA;
MoJIy4yaTh, COOMpaTh KMCIOPOA U BOJIOPO/I;

pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIE BELIECTBA:KUCIOPO/, BOIOPOLI;

pacKpbIBaTh CMBICI 3aKOHa ABOTaipo;

PacKpbIBaTh CMBICI MOHATUN «TEIIOBOM 3P PEKT peaKkim», «MOJIIPHBIA 00bEM»;

XapaKkTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHS «PACTBOPY;

BBIYHCIISATH MACCOBYIO JIOJIK0 PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEAECICHHON MacCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA;

Ha3bIBaTh COCMHEHMS U3YUEHHBIX KI1AaCCOB HEOPTAHUUYECKUX BEILECTB;

XapaKTCPU30BaATh (I)I/I3I/IIICCKI/IC 1 XHMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB:

COJIEH;

OKCHJIOB, KHCIIOT, OCHOBaHHH,



ONpeNEeATh NPUHAIICKHOCTH BEUIECTB K OMPEACICHHOMY KJIacCy COSAMHEHUN;

COCTaBJIATH (OPMYJIbI HEOPraHMUYECKUX COCTUHEHUM H3Y4YEHHBIX KJIACCOB;

MIPOBOJIUTD OMBITHI, MOATBEPKIAAIOLINE XUMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB;

pacrno3HaBaTh ONBITHBIM IIYTEM PACTBOPHI KMCIIOT U IIeJI0Uel 10 U3MEHEHUI0 OKPACKU MHAUKATOPA;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHU;

packpsiBaTh cMbici [lepronunueckoro 3akona J[.M.Menpeneena;

OOBSCHATh (DM3WUECKHUN CMBICII aTOMHOTO (MOPSIKOBOTO) HOMEpa XHMHYECKOTO OJJIEMEHTa,HOMEPOB TPYIIBI W Tepuoia B

nepuoanueckoit cucreme .M. Menpeneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHS aTOMOB, CBOICTB 3JIEMEHTOB B TpeeIax MaJbIX MIEPUOI0B H IVIABHBIX ITOATPYIIIL;
XapaKTepu30BaTh XMMMUYECKUE AIEMEHTHl (OT BOJAOpPOJAA IO KalblMs) HA OCHOBE UX IOJOXKEHUS B nepuoauueckon cucreme ..

MeHz[eJIeeBa H ocoOeHHOCTEN CTPOCHHA UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUSI aTOMOB IepBbIX 20 311eMEeHTOB nepuoanueckoil cucreMsl [[.J11.Menneneena;

PacKpbIBaTh CMBICI OHATUHN: «XUMUYECKAs CBA3bY, «3JEKTPOOTPULIATEILHOCThY;

XapaKTeprU30BaTh 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIUTMYECKON PEIIETKH;

OIIpeNIeNIATh BU XMMUYECKOH CBSI3U B HEOPIaHUYECKUX COCIMHEHMSX;

M300pakaTh CXEMBI CTPOSHHS MOJIEKYJI BEIIECTB, 0OPa30BAHHBIX PAa3HBIMU BUAMU XUMHUYECKHUX CBS3CH;

pacKpbIBaTh CMBICT MOHATUN «HMOH», «KAaTHOH», «AHUOHY, «QJEKTPOJUTHI», «HEINEKTPOIUTHL), «IJIEKTPOIUTUYECKAs IUCCOLUALIM,

«OKHCIIUTCIIB», KCTCIICHb OKUCJIICHUA» «BOCCTAHOBUTCIIb», KOKUCICHUC», «BOCCTAHOBJIICHUC),

OIIpEeJIeNIATh CTENIEHb OKUCIIEHUS aTOMa JIEMEHTA B COCMHEHUY;
PacKpbIBaTh CMbBICI TEOPUH JIEKTPOIUTUUECKOM JUCCOLMALINY;

COCTABJISITh YPABHEHHMSI DJICKTPOIUTUYECKON TUCCOLMALNN KUCIIOT, IIEJI04EH, COJIeH;

OOBSICHATH CYIIHOCTb IPOLIECcCca 3JIEKTPOIUTHUECKON AUCCOLMAIIMM U peaKMii HOHHOT'O OOMEHa;

COCTAaBJIATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA PCAKIIUN O6M€Ha;

OIIpeJIeNIATh BO3MOXHOCTD ITPOTEKaHMsI PeaKIMii HOHHOTO 0OMeHa;

IMPOBOAWTE PCAKIIUHA, ITOATBCPKAAOIINEC KadeCTBEHHBIN COCTaB PA3IMYHBIX BCUICCTB;

OIIPEAEIATH OKUCIIUTEND U BOCCTAHOBUTED;

COCTAaBJIATh YPAaBHCHUA OKHUCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ;

Ha3bIBaTh (PAKTOPHI, BIUAIOUIME HA CKOPOCTh XMMUYECKOH peakiui;

KHaCCHq)HHHpOBaTB XUMHNYCCKUEC PCAKIH 110 PA3JIMYHBIM IIPHU3HAKAM;

XapaKTCPU30BaTh B3aNMMOCBA3b MCKIY COCTABOM, CTPOCHUEM U CBOMCTBaMH HEMCTAJIJIOB,

IIPOBOJIUTH OMBITHI MO MOIYYEHHUIO, COOUPAHUIO U U3YUEHHIO XMMUYECKUX CBOIMCTB ra3000pa3HbIX BELIECTB: YIVIEKUCIIOr0 ra3a, aMMHUaKa,;
pacrno3HaBaTh ONBITHBIM IIYTEM F33006p33HLIe BEIICCTBA: yrHeKHCHBIﬁ ra3 1 aMMHaK,

XapaKTepU30BaTh B3aMOCBSI3b MEX/y COCTaBOM, CTPOEHUEM U CBOMCTBAMU METAILJIOB;

Ha3blBaTh OPraHMYECKHE BEIIeCTBA MO MX (opMyise: MeTaH, 3TaH, STWIEH, METAaHOJ, 3TAHOJ, IJUIEpPUH, YKCyCHas KHUCIOTAa,

AMHUHOYKCYCHas KHUCJIOTa, CTCApUHOBAs KUCJIOTA, OJICMHOBAA KUCIIOTA, I'NIFOK034a,

OLICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIeH Cpe/ibl Ha OpraHUu3M YellOBEKa;
IpaMOTHO 00paIIaThCcsi C BEIECTBAMU B IIOBCEITHEBHON )KU3HU



¢ ONpeACIIsITb BO3MOXKXHOCTb HNPOTCKAHHUA peaKHHﬁ HCKOTOPBIX HpeI[CTaBI/ITeJICI\/JI OpraHn4YCCKUX BCIICCTB € KUCIOPOAOM, BOAOPOIAOM,
MeTaljiaMu, OCHOBaHUSIMMU, TaJIOTCHaAMU.

BbINYyCKHHUK MOJYYHT BO3MOKHOCTH HAYYUThCS:

* BBIJABUraTh U IPOBEPATh OSKCIEPUMEHTAJIBHO THUIIOTE3bl O XMMHUYECKMX CBOMCTBAaX BEUIECTB HA OCHOBE MX COCTAaBA M CTPOECHHUS, UX
CIIOCOOHOCTH BCTYIATh B XUMHUYECKHE PEAKIIUU, O XapaKTepe U MPOJYKTaX Pa3IMUYHBIX XUMUUECKUX PEAKIIH;

* XapakKTEepU30BaTh BEILIECTBA IO COCTABY, CTPOCHUIO M CBOWCTBAM, YCTAaHABJIMBATH MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEKIY JaHHBIMH
XapaKTepUCTUKAMU BEIIIECTBA;

* COCTaBJISATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALLICHHBIM HOHHBIM YPaBHEHUSIM;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIC I BOCCTAHOBUTEILHBIC CBOMCTBA C YYETOM CTENECHEH OKWCICHUS
9JIEMEHTOB, BXOJSIINX B €TI0 COCTAaB;

* COCTaBJISATh YPABHEHUSI PEAKLIHI, COOTBETCTBYIOIIMX MMOCIIEIOBATEIIbHOCTH TPEBPALLIEHUI HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
* BBIABUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIOTE3bl O Pe3yibTaTax BO3ACUCTBUS Pa3NUYHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTU
XMMHYECKON PEaKInu;

* HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JJIS KOJIOTUYECKH TPaMOTHOTO MOBEACHHS B OKPYKaIOIIEH Cpee;

* HCMOJIB30BaTh MPUOOPETEHHBIC KIFOUEBbIC KOMIIETEHIIMHU MPU BBHIOTHEHUH MTPOCKTOB U YUEOHO-HUCCIEA0BATEIILCKUX 3a/1a4 110 U3yYEHUIO
CBOMCTB ,CIIOCOOOB IMOJIY4YEHHUS U PACIIO3HABAHHUS BEIIECTB;

* 00BEKTHBHO OIICHWBATh WH(OPMAITHIO O BEIIESCTBAX M XMMHYECKHUX MPOIECCax;

* KPUTUYECKH OTHOCHUTHCSA K NICEBJOHAYUYHON HH(pOpPMAIINH, HEJOOPOCOBECTHOM peKiiaMe B CPECTBAX MAaCcCOBOM MH(OPMALINY;

* 0CO3HaBaTh 3HAYCHUE TEOPETUUYECKUX 3HAHUHN MO XUMUU JJIs1 TPAKTUYECKOU JIeSITEIbHOCTH YEJI0BEKa;

* CO3/1aBaTh MOJICJIM U CXEMBI JJII pelIeHUs YUCOHBIX U MO3HABATEJIBHBIX 3aJ1a4; MOHUMATh HEOOXOIUMOCTh COOJIFOJCHUS TIPEANUCAHUIA,
MpeagaraéMbiX B MHCTPYKIHUAX 110 UCTIOIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U JIP.



COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xummuio (6 1)

XHUMHS — HayKa O BEIIeCTBaX, UX CBOMCTBAX U MPEBPALICHUSX.

[TonsiTHe 0 XUMUYECKOM JIEMEHTE U (popMax ero CylecTBOBaHUs: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIIOKHBIX BELIECTBA

[IpeBparienus BemecTB. OTINYNE XUMUYECKUX PEAKINI OT pU3ndecKux spieHuil. Poib XuMuu B )KM3HU Y€IOBEKA.

KpaTkue cBeneHUs M3 UCTOPUU BO3ZHUKHOBEHUS U pa3Butus xumui. [lepuoa anxumuu. [onstue o punocodpckom kamue. Xumus B XVI
B. Pa3BuTne xumuu Ha Pycu. Ponb 0TeueCTBEHHBIX yUEHBIX B CTAHOBJIICHUM XMMHYECKON Hayku - paboTsl M. B. JlomoHocoBa, A. M. bytneposa,
. . Menneneena.

XUMHUYECKasi CUMBOJHMKA. 3HAKHM XHMHYECKHUX DJIEMEHTOB M NPOHMCXOXJIEHHUE HMX Ha3zBaHUM. Xumuueckue (opmyinsl. MHAEKCH H
ko3 unreHTs. OTHOCHUTENFHBIC aTOMHAS U MOJIEKYJISIpHAst Macchl. PacyeT MaccoBOi JOIM XMMHYECKOTO AJIEMEHTa 10 (hopMyJIie BEIIECTBA.

[lepuognueckas cucrema xumuueckux aieMeHToB JI. M. MennaeneeBa, ee CTpykTypa: Manble W OOJIbIIME MEPUOAbI, TPYHIBl U
noArpynimsl (rjaaBHas ¥ moboyHast). [lepuoanueckas cucrtema Kak CipaBOYHOE MOCOOHE ISl MTOTYYCHHSI CBEICHUN O XMMHYECKHX AJIEMEHTaX.

Pacuérnbie 3agaun. 1. HaxoxeHue OTHOCUTENbHON MOJIEKYJISIPHON Macchl BEIIECTBA 0 €ro XxuMudeckon ¢opmyiie. 2. Beruncienue
MacCOBOM JOJIM XUMUYECKOTO 3JIEMEHTa B BEIIECTBE M0 ero opmyse.

IIpakTnyeckas padora Ne 1
[IpaBuiia TexHuku 0€30MacCHOCTH MpHU paboTe B xuMuueckoM kabunete. JlaboparopHoe o6opyaoBaHue U 0OpalieHue ¢ HUM.

IIpakTyeckas padora Ne 2
HabGmronenue 3a ropsimeii cBeuoi.

IIpeamerHbie pe3yabTaThl 00y4eHUs

Yyammiics T0JDKEH ymems:

® JCIIOJIB30BaTh IPU XapaKTEPUCTUKE BELIECTB MOHATHUS: «aTOM», «MOJIEKYJIa», «XUMHUYECKUN DIIEMEHT», «XUMUYECKUM 3HAK, UIU CUMBOI,
«BEIIECTBO», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «CBOWCTBA BEILECTB», «XUMUYECKUE SIBICHUS», «DU3MUYECKUE SBICHUSN,
«KOd(PULNEHTBI», «MHIEKCBI», «OTHOCUTENIbHAS AaTOMHAsl Maccay, «OTHOCUTEIbHAS MOJIEKYIIIPHAs Maccay, «MaccoBast A0JIs 2JIEMEHTay;

® 3HATH. IMPEIMETHl M3Y4YCHHUS ECTECTBEHHOHAyYHBIX AUCLUIUIMH, B TOM 4YHUCJIE€ XMMHHM; XMUMHUYECKHE CUMBOJIBI, MX HA3BaHUI W
IIPOU3HOIICHHUE;

® KJIACCU(HUIMPOBATH BELIECTBA II0 COCTaBY Ha IIPOCTHIE U CII0XKHBIE;

® pa3IMyYarh: TeJa U BEMIECTBA; XUMUYECKHUM DJIEMEHT U ITPOCTOE BELIECTBO;

® ONKCHIBaTh: GOPMBI CYIIECTBOBAHUSA XUMHUECKUX 3JIEMEHTOB (CBOOOJIHBIE aTOMBI, IPOCTHIE BEIIECTBA, CIIOKHBIE BEIECTBA); TAOIUUHYIO
¢dopmy Ilepronnyeckoit cucTeMbl XUMHUECKUX 3JIEMEHTOB; IMOJIOKeHHe 31eMeHTa B Tabnuue /. . MenneneeBa, UCIONb3ysl MOHATHS
«IIEPUOM», «TPYIIA», «TJIaBHAS MOJArPYIIay, «1000YHas MOArPYIIa»; CBONCTBA BEIIECTB (TBEPIABIX, JKUAKHX, Fa3000pa3HbIX);

® OOBACHATH CYIIHOCTh XMMHMYECKHX SBICHMHA (C TOUYKH 3pPEHUS aTOMHO-MOJIEKYJSPHOTO Y4YEeHHs) U UX NPUHLUUIHAIBHOE OTIMYUE OT
(bU3NYECKUX SIBICHUIA;



XapaKTepU30BaTh: OCHOBHBIE METO/IbI H3yYEHUS! €CTECTBCHHBIX AUCIUIUINH (HAOMIOACHNE, SKCIIEPUMEHT, MOCIMPOBAHKE); BEUIECTBO IO
€ro XUMHYECKOW (hopMyJie COTIIACHO TUIaHy: Ka4eCTBEHHBIH COCTaB, THI BelIECTBA (TIPOCTOE WM CIOXHOE), KOJIMYECTBEHHBIN COCTaB,
OTHOCHUTEIIbHASI MOJICKYJISIpHAs Macca, COOTHOIICHHWE MacC JJIEMEHTOB B BEIIECTBE, MACCOBBIC JIOJNM 3JIEMEHTOB B BemIeCTBE (st
CIIOKHBIX BEIIECTB); POJIb XUMHUU (TIOJIOKHUTEITHHYIO U OTPHUIATEILHYIO) B )KH3HU YEIOBEKA, apTyMEHTUPOBATh CBOC OTHOIICHHUE K ITON
npobiueme;

BBIYHCIISATH OTHOCHTEIHHYIO MOJICKYJISIPHYIO MAcCy BEIIECTBA M MACCOBYIO JIOJTF0 XUMUYECKOTO 3JIEMEHTA B COCTUHCHUSX;

MIPOBOJIUTH HAOIIOICHUSI CBOWCTB BEIIECTB U SIBJICHUH, IPOUCXO/ISIINX C BEIICCTBAMHU;

coOJIr0IaTh MpaBHJIa TEXHUKHA O€30MACHOCTH MIPU MPOBEICHIH HAOIIOACHUHN 1 1a00paTOPHBIX OIBITOB.

MeTanpeamMeTHble pe3yJibTaThl 00yUeHUst

VYyamuiicst JOJIKEH ymems:

OTIpeNeNIATh MPOOIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEKLY KEIAEMbIM U JACHCTBUTEIbHBIM;

COCTABIISATh CIIOKHBIN TIJIaH TEKCTA;

BJIQJICTh TAKUM BUIOM HM3JI0’KEHHSI TEKCTa, KaK IOBECTBOBAHHE;

I0JT PyKOBOJICTBOM YUHUTEJISl IPOBOJUTH HEMIOCPEACTBEHHOE HAOII0ACHNE;

110J1 PyKOBO/ICTBOM YuuTelsl OOPMIIATH OTUET, BKIHOYAIOLIUI onKMcaHue HaOIOACHUs, €T0 Pe3Yy/IbTaTOB, BEIBOOB;

HCIOJIb30BaTh TAKOM BUJ| MBICJIEHHOTO (M1€aJIbHOT0) MOJEIMPOBAHHUS, KaK 3HAKOBOE MOJECIIMPOBAHKE (Ha MPUMEPE 3HAKOB XUMHUYECKUX
3JIEMEHTOB, XUMUYECKUX (HOPMYI);

WCIOJIB30BATh TAKOM BUJ MaTEepHUAIBHOTO (TPEAMETHOr0) MOJESIMPOBAHUS, KaK (H3MUECKOEe MOACTUpPOBaHHE (HA MPHMEPE MOIEIH-
pOBaHMsI ATOMOB U MOJIEKYII);

N0JTy4aTh XMMUYECKYI0 MHPOPMALIUIO U3 PAa3IMYHbIX HCTOYHHUKOB;

OTIpeJIeNIATh OOBEKT U aCleKT aHaJIu3a U CUHTE3a;

OIpeIeNIATh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHaJIM3a U CHHTE3a;

OCYIIECTBIISITH KAUECTBEHHOE W KOJIMYECTBEHHOE OMMCAaHNE KOMITOHEHTOB OOBEKTa;

OTIpeEIsATh OTHOIIEHUSI 00BEKTA C IPYTUMH 00bEKTaMH;

OTIPEJIENIATH CYIIECTBEHHBIE MPU3HAKN 00BEKTA.

Tema 2. ATOMBI XHMUYECKHX 3JIeMEeHTOB (7 u)

ATOMEBI Kak (I)OpMa CYHICCTBOBAHUA XUMHUYCCKUX 3JICMCHTOB. OcHOBHEIE CBCIACHUA O CTPOCHHUU aTOMOB. I[OKaL’saTeJ'ILCTBa CJIIOKHOCTHU

ctpoenus aromoB. OnbIThl Pezepdopaa. [Inanerapnas Mmoaens cTpoeHus: aToMa.

CocTaB aTOMHBIX AACP: MPOTOHBI U HeﬁTPOHBI. OtHocuTenbHas aTOMHas Macca. B3auMOCBS3b MHOHSATHI «IPOTOHY, «HeflTpDH»,

«OTHOCHUTCIIbHaA aTOMHas Macca».

HN3MmeHeHue uynciaa IMPOTOHOB B AJp€C aTOMaA - 06pa3OBaHI/IC HOBBIX XUMHWYCCKHUX JJICMCHTOB.
HN3meHeHune umcia HCfITpOHOB B A4Ap€ aTomMa - O6pa3OBaHI/I€ HN30TOIIOB. COBpeMeHHOC OnpeaAcCICHNUEC TMOHATHA «XUMHUYCCKUU DIEMEHT.

H30T0mEBI KaK PAaSHOBUAHOCTH aTOMOB OJHOI'O XUMHUYCCKOI'0 3JICMCHTA.

OnekTpoHbl. CTpoeHUe IEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKHX 3J1eMeHTOB Nel-20 mepuonnueckoi cuctemsl . . Menaeneena.

Ilonstue o 3aBCPIICHHOM U HE3aBCPIICHHOM 3JICKTPOHHOM CJIOC (BHCPFCTI/I‘{CCKOM ypOBHC).



[Tepuoandeckas cucrema XxuMmuueckux dnmeMeHToB [[. 1. MeHaeneeBa u cTpoeHHe aTOMOB: (PU3WYECKUI CMBICT MOPSAKOBOTO HOMEpA
3JIEMEHTa, HOMEepa TPyIIIbl, HOMEpa NepUoa.

V3MeHeHre yuciia 3JeKTPOHOB HA BHEITHEM DJICKTPOHHOM YPOBHE aTroMa XMMHYECKOTO 3JIEMEHTa - 00pa30BaHHE MOJOKUTEIBHBIX U
OTpHUIATEeNbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJJIOB M HeMeTa/uloB. [IprunHbl M3MEHEHUsI METAUTMYECKMX U HEMETaNInYeCKUX
CBOMCTB B IIEpUOJaX U Ipymnmnax.

O6pa3oBanue OuHapHBIX coenuHeHui. [loHaTre 00 noHHOM cBsI3U. CxeMbl 00pa30BaHUs HOHHOM CBS3H.

B3aumoselicTBue aTOMOB XWMHYECKHX 3JEMEHTOB-HEMETAIJIOB MEXIy CO00M - 00pa3oBaHHME JBYXaTOMHBIX MOJIEKYJT MPOCTHIX
BellecTB. KoBasleHTHAst HEMOJIApHAs XUMUYECKAsl CBS3b.

DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumopeiicTBue aTOMOB XMMHMYECKUX 3JIEMEHTOB-HEMETaUIOB MEXIy co0o0il - oOpazoBaHue OWMHAPHBIX COCTUHEHUI HEMETAJIIOB.
DNeKTpOOTPULIATETbHOCTh. [IOHSITHE O KOBaJICHTHOM MOJIIPHOM CBS3H.

B3aumopeiicTBue aTOMOB XMMHUYECKUX 3JIEMEHTOB-METAIUIOB MEXIY co00l - 00pa3oBaHHE METAUIMUECKUX KpuctamuioB. [loHsTtue o
METaJUIMYECKOU CBSI3H.

JeMoHcTpanuu. Mosienu aTOMOB XUMUYECKHX 31eMeHTOB. [lepuoanueckas cucrema xumuueckux snemeHToB J[. . Menneneesa.
IIpeaMeTHbIE pe3ybTAThl 00y4eHHs

Y4amuiics JOJKEH ymems:

® UCIIOJBb30BAaTh MIPU XAPAKTEPUCTUKE aTOMOB MOHATHS: «IIPOTOH», KHEUTPOH», «IIEKTPOH», «XUMHUUECKHUMN FJIEMEHT», «MAaCCOBOE YUCIIO,
«HM30TOI», «BJEKTPOHHBIN CIIOW», «IHEPreTUYECKUI YPOBEHBY, «3JEMEHTBHI-METAIIBDY, «3JIEMEHThI-HEMETAIJIbIY; MPH XAPAKTEPUCTHUKE
BEIIECTB TOHSATHUS «UOHHAS CBS3b», «UOHBI», «KOBAJICHTHAs HEMOJSPHAS CBS3b», «KOBAJICHTHAS IMOJSPHAS CBS3b», <OJIEKTPOOT-
PHULIATENBHOCTDY, «BAJIECHTHOCTHY, «METAJUIMYECKAS CBI3bY;

® ONKCHIBATH COCTAaB M CTPOEHUE AaTOMOB JJIEMEHTOB C MOPsAAKOBbIMH HOMepamu 1—20 B Ilepuonnueckoil cucteMe XMMHUYECKHX dJie-
meHToB /1. 1. Menneneena;

® COCTaBIIATH CXEMBI paclpe/ie]ICHHsI DIEKTPOHOB 0 ANEKTPOHHBIM CIOSM B AJIEKTPOHHON 000J0YKE aTOMOB; CXeMbI 00pa30BaHMsI Pa3HBIX
THUIIOB XUMHUYECKON CBSI3W (MOHHOM, KOBAJICHTHOM, METAJUTMUECKOMN );

e OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB (3apsI0B SACp aTOMOB, YHCJIa AJIEKTPOHOB HAa BHEIIHEM
BJEKTPOHHOM CJIO€, YHCIIO 3alOJIHSIEMBIX JJEKTPOHHBIX CJIOEB, PaJAUyC aToOMa, OJJIEKTPOOTPULATEIBHOCTh, METAJUIMYECKHE U
HEMeTaIlJTNYeCKHe CBOWCTBA) B MepHoJax M rpymnmnax (riaBHbIX noarpymmnax) [lepuoanueckoit cuctemMbl XumMudeckux snementoB 1. U.
MenpeneeBa ¢ TOYKH 3pEHUSI TEOPUH CTPOCHHS aTOMA;

e CpaBHMBATh CBOMCTBA aTOMOB XMMMYECKHX JJIEMEHTOB, HAaXOIAILIMXCA B OJHOM IEpUOAE WIM IaBHOW mnoarpymnme [lepuonnueckoin
cucteMbl xumudeckux siaemeHToB JI. . Menneneena (3apsii0B siA€p aTOMOB, YKCJIa 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCIIO
3aMOJTHAEMBIX DJIEKTPOHHBIX CJIOEB, PAIUyC aTOMa, JIEKTPOOTPHUIIATEIIBHOCTh, METAJUTMUYECKHE M HEMETAITNYECKHUE CBONCTBA);

® J1aBaTh XapaKTEPUCTUKY XMMUUYECKUX DJIEMEHTOB I10 UX MNOJIOKEHUIO B Ilepuommueckoin cucreme xumudeckux aemeHToB . M. Men-
JerneeBa (XUMUUYECKHUI 3HAK, MOPSIAKOBBIM HOMEp, MEepUoA, rpyIa, MoArpymmna, OTHOCUTEIbHAs aTOMHAsi Macca, CTPOEHUE aToMa — 3a-
PAI SiApa, YUCIIO TPOTOHOB M HEUTPOHOB B sZIpE, OOIIEe YHCIIO SJIEKTPOHOB, PACIIPEACIICHUE AJICKTPOHOB MO JIEKTPOHHBIM CIIOSIM);

® ONpEeNeNsITh TUIl XMMHUYECKOH CBSI3U 1O (DOpPMYIIie BEIECTBA;

® [IPUBOJUTH IPUMEPHI BELIECTB C Pa3HbBIMU TUIIAMUA XUMHYECKON CBS3H;



XapaKTepu30BaTh MEXaHU3MbI 00pa30BaHUS KOBAJCHTHOM CBsA3U (OOMEHHBIN), HIOHHOM CBSA3H, METAJUNINYECKOH CBS3H,
YCTAaHABJINBATh IPUYNHHO-CIIECICTBEHHBIEC CBA3U: COCTaB BEUIECTBA — TUIl XMMHUYECKOH CBSI3U;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH 110 BAJICHTHOCTH;

HaXO/UTh BaJICHTHOCTb 3JIEMEHTOB 110 (OpMyJie OMHAPHOI'O COCIUHEHMSL.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

(bOopMYIHPOBATH TUITOTE3Y 10 PEIICHUIO TPOOIEM;

COCTABIISITH IUIAH BBHIMOJIHEHUS YY4EOHOH 3alaud, pelieHusl MpoOJieM TBOPYECKOTO M MOHMCKOBOTO XapaKTepa, BBIMOJIHEHUS MPOEKTa
COBMECTHO C YUUTEIIEM;

COCTABIISITh TE3HCHI TEKCTA,

BJIQJIETh TAKUM BUIOM HM3JIOKEHHSI TEKCTa, KaK OTNMCAaHUE,

UCIIOJIb30BATh TAKOW BHJI MBICICHHOTO (MICaIbHOI0) MOJCIUPOBAHMS, KaK 3HAKOBOE MOJICIIMPOBAaHUE (HA MPUMEPE COCTABICHHS CXEM
00pa3oBaHKs XUMHYECKOU CBSI3HU);

WCIIOJIB30BATh TAKOW BHUJI MAaTEPHAIHHOTO (IPEIMETHOTO) MOJICIIMPOBAHUS, KAK aHAIIOTOBOE MOJICTUPOBAHHE;

WCIIOJIB30BATh TAKOW BHJ MAaTEPUAIBHOTO (IIPEIMETHOTO) MOJACITUPOBAHMSA, KaK (U3NYECKOE MOJCIMpPOBaHHE (HA MPHUMEpe MOJEIeH
CTPOEHHS aTOMOB);

OIIPENIeNIATh OOBEKTHI CPABHEHUS M aCIICKT CPAaBHEHHS 00BEKTOB;

BBINOJIHATH HETIOJIHOE OJTHOJIMHEHHOE CPAaBHCHHE;

BBINOJIHATH HETIOJIHOE KOMILIEKCHOE CPAaBHEHHE;

BBITIOJIHATH TTOJTHOE OJTHOJTMHEWHOE CpaBHEHHE.

Tema 3. Ilpoctsbie BemecTBa (54)
[TonoxeHne MeTaUIOB U HEMETAJUIOB B MEPUOINYECKOH cucTeMe XuMudeckux snemeHToB [I. M. MenneneeBa. Baxneiime npocteie

BEIIIECTBA - METAJUIBI: KEJI€30, ATFOMUHUHN, KaJIbI[Ui, MarHUM, HaTpuH, Kanui. O0mue Gundeckue CBOWCTBA METAIIOB.

BaxxHeiimue mpocThle BeliecTBa - HEMETAJIbl, OOpa30BaHHBIE aTOMaMH KHCIOpPOJa, BOJIOPOJAA, a30Ta, cephl, docdopa, yriepoia.

CriocoOHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB K OOpa30BaHMIO HECKOJBKUX INMPOCTHIX BEUIECTB - aJUIOTPONUS. AJUIOTPOIHBIE MOAU(PHUKAIUIU
Kuciopoaa, pocdopa u ogosa. Metannueckue 1 HeMETAIUIMYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBHOCTD JIENEHHUS POCTHIX BEIIECTB
Ha METaJUIbl 1 HEMETAJLIBI.

[Tocrosinnas ABoraapo. KomuuectBo BemiectBa. Monb. MomnsipHass macca. MonspHbli 00beM ra3o00pasHbIX BeiecTB. KparHbie

CANHUOBI KOJHUYCCTBA BCHICCTBA — MUIUIMMOJIb U KWJIOMOJIb, MHJUIMMOJIApHaAd W KWJIOMOJIApHasdA MacCChbl BEIICCTBA, MI/IJ'IJ'II/IMOJ'IHpHI)II\/'I u
KPIJIOMOJBIpHLIfI 00BEMBI Fa3006p8.3HBIX BCIICCTB.

PacueTsl ¢ HMCIOIB30BaHHMEM IOHATHH «KOJIMYECTBO BCIICCTBA», «MOJIIpHaAsA Maccay», ((MOJ'ISIpHBIfI 00BeM ra3oB», <«IIOCTOsSHHAas

ABoraapo».



PacueTHble 3a1aun. 1. Boruncienne MOsipHOM Macchl BEHIECTB MO0 XUMHUYECKUM (hopMmyiaMm. 2. PacdyeTsl ¢ UCHOIB30BAHUEM MOHSATHH

«KOJIMYECTBO BCUICCTBA», «KMOJIAPHAA MaccCa», ((MOHHpHLIﬁ 00BeM ra3oB», «IIOCTOAHHAA ABoraz[po».

JemoncTpanuu. HexoTopble MeTayulbl M HEMETAJUIBI KOJUYECTBOM BemiecTBa 1 Moiib. Mozenb MOJSpHOro oObemMa razoo0pa3HbIX

BEILIECTB.
IIpeaMeTHbIE pe3yabTaThl 00yUeHUsI
VYyamuiicst 1OJIKEH ymems:

UCIOJIB30BATh IPU XaPAKTEPUCTUKE BEIIECTB MOHITUSA: «METAJJIbI», «IJIACTUYHOCTBY, «TEIUIONPOBOTHOCTBY, «AJIEKTPOIPOBOIHOCTHY,
«HEMETAJUIBI», «AJUIOTPOIHS, «aJUIOTPOIHbIE BUJOU3MEHEHUS, WIIA MOTU(PHUKAIIINY;

OITUCHIBATH IIOJIOKEHUE DIICMEHTOB-METAJUIOB M 3JIEMEHTOB-HeMeTauloB B [lepumoguueckoi cucreme XuMHUecKux syementoB JI. .
Menneneena;

KJIaCCH(HUIMPOBATH MPOCTHIE BEIIECTBA HA METAJUIBI 1 HEMETAJLIBI, SJIEMEHTHI;

OIPEAETSTh TPHUHAIICKHOCTh HEOPTaHWYECKUX BEIIECTB K OHOMY M3 U3YyYCHHBIX KJIACCOB — METAJUIBI U HEMETAILIb;

JOKa3bIBaTh OTHOCUTEIBLHOCTD JICTICHHS IPOCTHIX BEIIECTB HAa METAJUIBI M HEMETAJLIHI,

XapaKTepru30BaTh 00MIMe (PU3NUECKHE CBOMICTBA METAJLIOB;

yCTaHaBJIMBaTh NPUYNHHO-CIICACTBEHHBIE CBSA3H MEXy CTPOSHHEM aToOMa M XMUMHUYECKOH CBSI3bIO B NMPOCTHIX BEIIECTBAX — METaJUIaX M
HeMeTaJllax;

O0BSICHATH MHOTOO0OPa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJUIOTPOIIHS;

OIMCHIBATH CBOICTBA BELIECTB (Ha MPUMeEpax MPOCTHIX BEIIECTB — METAJUIOB U HEMETAIJIOB);

COOJIIO/1aTh MTPaBUIIa TEXHUKU 0€30MaCHOCTH TPH NPOBECHUU HAOIIOICHUH 1 Ta00PAaTOPHBIX ONBITOB;

UCIIOJIB30BATh TIPH PELICHUW PAcyYEeTHBIX 3a7ay IOHSTHUS: «KOJMYECTBO BEIIECTBA», «MOIbY», IOCTOSHHAs ABOTaapoy», «MOJSpHAas
Macca, «MOJIIPHBIH 00bEeM ra3oBy, «KHOPMAaJIbHBIEC yCIOBUSY;

MIPOBOJIUTH PACUYEThl C HMCIIOJIb30BAHUEM TOHSATHIA: «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs MAacca», «MOJIAPHBIA O0OBEM Tra3oB», «IOCTO-
sTHHAst ABOTa/IpO».

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems:

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOATCIIbHO UCIIOJB30BATh HETIOCPECACTBCHHOC Ha6J'IIOI[CHI/Ie;

CaMOCTOATCIIbHO OCI)OpMJ'IfITI) OTYCT, BKJIIOYAIOIIHI OIMMCaHNE Ha6J'IIO)IeHI/I$I, €ro pe3yJjibTaTOB, BEIBOIOB;
BBIITOJIHATD IMOJIHOC KOMIIJICKCHOC CPABHCHUC,

BBITIOJIHATL CPABHCHHUC 110 aHAJIOTUH

Tema 4. CoenuHeHHs] XMHMHYECKHX dj1eMeHTOB (16 u)
Crenenp okucnenus. OnpeneneHue CTENEHH OKHCIEHUS JJIEMEHTOB M0 XMUMHUYECKO ¢opmyne coemnunenus. CoctaBieHne (Gopmym

OMHAPHBIX COEAMHEHUH, OOIMI CrTOCO0 MX Ha3bIBaHUs. bUHApHBIE COCAMHEHUS: OKCUIBI, XJTOPUIbI, Cyabduapl u ap. CocTaBiaeHue ux GOpMyII.



[IpeacraBuTenu OKCUIOB: BOAA, YIVIEKUCIBIA ra3 U HeramieHas W3BecTh. [IpeacTaBuTeNy JIeTydnX BOJOPOIAHBIX COCAMHEHUI: XJIOPOBOJIOPOI U
aMMHaK.

OcHoOBaHMs, UX COCTaB W Ha3BaHUSA. PacTBOPHMMOCTH OCHOBaHMU B Boje. Tabiuia pacTBOPUMOCTH THAPOKCHUIOB U COJIEH B BOJE.
[IpencraBuTtenu mienouel: TUAPOKCUIBI HATpUA, Kanus W Kanblud. [loHATHE O KadecTBeHHBIX peakiusax. Muaukaropsl. 3MeHeHne okpacku
VHJIMKAaTOPOB B LICJIIOYHOU cpefe.

Kucnotsl, ux coctaB u HazBanus. Knaccudukanus xkuciort. [IpeacraBureny KUCIOT: cepHasi, ColisiHasi M a30THas. VMI3MeHeHue okpacku
VHJIMKATOPOB B KMCIIOTHOU Cpele.

Conu kak MpOU3BOAHBIE KUCIOT U OCHOBaHUU. VX coctaB u Ha3BaHus. PactBopumocts conelt B Boje. [IpeacraBurenu comneit: xaopua
HaTpus, KapOoHaT U GocdaT KaabIusl.

AMop(dHBIE 1 KpUCTaNINYECKUE BEIIECTBA.

MeXkMONeKyJIIipHbIE B3aUMOJECUCTBHUS. THIBI KPUCTAUIMUECKUX PEHICTOK: HOHHAs, aTOMHAasl, MOJICKYJISIpHAas U METaJUTMYeCKasl.
3aBUCUMOCTh CBOMCTB BEILIECTB OT TUIOB KPUCTAITUYECKUX PEIIECTOK.

BemectBa MoIeKyIsIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MTOCTOSIHCTBA COCTaBa JJIsl BEUIECTB MOJICKYJIIPHOTO CTPOCHHS.

Yuctele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPIbIX U Ta3000pa3HbIX cMeceil. CBOMCTBa YHCTHIX BElIECTB U cMeceil. X cocras.
MaccoBas u 00beMHast 107U KOMIIOHEHTA CMECH. PacyeTsl, CBSI3aHHBIE C UCTIOIB30BAHUEM TTOHSITHS T0JIS.

Pacuérupie 3agaun. 1. Pacuer MaccoBoii 1 00bEMHOMN 10JI€il KOMIIOHEHTOB CMECH BELIECTB. 2. BrlunciieHrne MacCcoOBOU T0JIM BELIECTBA
B pacTBOpE MO HM3BECTHOM Macce PacTBOPEHHOI'O BEIIECTBA W Macce pacTBOpUTENs. 3. BbIUHCIIEHHE MacChl pacTBOPSEMOIO BEIIECTBA U
pacTBOpUTENs, HEOOXOUMBIX JIJIsl IPUTOTOBIICHUS OMPEEIEHHOM MacChl pacTBOpa C U3BECTHOW MAacCOBOM J0JI€i pacCTBOPEHHOTO BEIIECTBA.

JdemoncTpanuu. OOpasibl OKCHAOB, KUCIOT, OCHOBAHHMM W cojiell. Moaenu KpUCTAUIMYECKUX PEIIETOK XJIOpHUa HaTpus, aiamasa,
okcuaa yriaepoaa (IV). CriocoOsl pa3aenenust cMecei, TUCTHIUISIMS BOJIBI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3liaMu BEIIECTB Pa3HBIX KaccoB. 2. Pa3ienenue cMecei.

IIpakTnyeckas padora Ne 3. AHanaM3 NOYBBI U BOJBIL.
IIpakTuyeckas padora Ne 4.IlpuroroBneHre pacTBopa caxapa ¢ 3aJaHHON MacCcOBOM J10JIeil pACTBOPEHHOTO BEIIECTRA.

Hpe}lMeTH])Ie pe3yJabTaThbl Oﬁy‘-lel-llflﬂ

VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh IPH XapaKTEPUCTUKE BEIIECTB MOHATHUS: «CTENEHb OKUCIEHUS», «BAJICHTHOCTHY», «OKCHJIBI», «OCHOBAHHUS», «ILEIOUYN,
«KQueCTBEHHAsl PEaKLU», «UHIUKATOPY», «KHUCIOTBI», «KHCIOPOACOIEPIKAIINE KUCIOTBD», «OECKHCIOPOIHBIE KHUCIOTBHI), «KUCIOTHAs
cpelay», «IellouHas cpela», «HeWTpajbHas cpeda», «mkana pH», «comm», «amopgHble BellecTBay, «KPUCTAIIIMYECKHE BEIIECTBAY,
CKPUCTAJNIMYECKAs] PEIIETKa», «HUOHHAs KpHUCTAINIMYECKas pEeIIeTKa», «aTOMHas KpHUCTANIMYECKas pelIeTKay, «MOJEKyJspHas
KpUCTAJTINYECKasl pelIeTKay, «MeTallInyecKasi KpUCTaJUIMYECKask PELIETKa», «CMECH»;

e iIaccu(UIMPOBATH CIOXHBIE HEOPTaHUYECKHUE BEIECTBA M0 COCTABY HA OKCHIBI, OCHOBAHUS, KHCIOTHI M COJIM; OCHOBAHUS, KUCIOTHI U
COJIM 10 PACTBOPUMOCTH B BOJIE; KUCIOTHI IO OCHOBHOCTH M COJIEPIKAHUIO KHCIOPOJa;

®  ONpeAeNsITh MPUHAIICKHOCTh HEOPTAHMUECKUX BEMIECTB K OJTHOMY M3 M3YYEHHBIX KJIACCOB (OKCHJIBI, JIETYyYHEe BOJOPOIHBIE COCTUHCHHS,



OCHOBaHWUSI, KUCJIOTBI, COJIN) 10 opMyIIe;

OINMCHIBATh CBOWCTBA OTHENBHBIX IPEACTABUTENCH OKCHIOB (Ha NMpUMEpEe BOJBI, YIJIEKHUCIOrO ra3a, HEralleHON M3BECTH), JIETY4YHX
BOJIOPOJHBIX COEIMHEHUH (Ha MpUMepe XJIOPOBOAOPOIa U aMMHaKa), OCHOBaHUH (Ha MpUMepe TUAPOKCUIOB HATPUs, KIS U KaJablLus),
KHCIIOT (Ha MpUMeEpe CEPHOM KUCIIOTHI) U COJIeH (Ha mpUMepe XJIOpHaa HaTpus, KapOoHaTa Kanblus, ocdaTa Kalblus);

ONPEIEATh BAJICHTHOCTh M CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBIATH (DOPMYITBI OKCHIIOB, OCHOBAHUH, KHCIIOT M COJICH IO BaJCHTHOCTSM U CTEICHSM OKHUCIICHHUsS 3JIEMEHTOB, a TaKXkKe 3apsaaMm
HMOHOB, YKa3aHHBIM B TA0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH;

COCTABJISITh Ha3BaHUs OKCHJIOB, OCHOBAHWUW, KUCJIOT U COJIEH; CPAaBHMBATh BAJICHTHOCTb U CTEIIEHb OKHUCJIEHHS; OKCHJIbl, OCHOBaHUS,
KHUCJIOTBI U COJIM 110 COCTAaBY;

MCIIOJIb30BaTh TAOJIUILy PACTBOPUMOCTH JIJIsl OTIPEACIICHUSI PACTBOPHUMOCTH BEIIIECTB;

yCTaHaBJIMBATh T€HETHUYECKYIO CBSI3b MEXIY OKCHUIOM U THIPO-KCHUIOM U HA00OPOT; MPUUUHHO-CIICICTBEHHBIE CBA3U MEX]Y CTPOCHUEM
aTOMa, XMMHUYECKOM CBSI3bI0 U TUIIOM KPUCTAJUIMYECKOM PEIIETKA XUMHYECKUX COCIUHECHUI;

XapaKTEepU30BaTh aTOMHBIE, MOJIEKYJISPHbIC, MOHHbIE METANIMYECKUE KPUCTANIMYECKUE PEUIETKU; CPEy pacTBOpa C MOMOIIBIO IIKaJbl
pH;

MIPUBOJUTH IPUMEPHI BEUIECTB C Pa3HBIMHU TUIIAMU KPUCTAJUTMUYECKON PEIIeTKH;

MIPOBOAMUTH HAOIIOICHHUS 32 CBOICTBAMH BEILIECTB U SIBJICHHUSIMH, TPOUCXOSAIIUMHU C BEIIECTBAMU,

coOJIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTH MPHU MPOBEACHUH HAOIOICHUHN U OTBITOB;

HCCIIEA0BaTh CPEy pacTBOpa C MOMOUIBI0 HHAUKATOPOB; SKCIEPUMEHTAIBHO PA3IM4aTh KUCIOTHI U IIEJI0UH, OJIb3YSICh UHANKATOPAMU;
WCIIOJIBb30BaTh MPU PEUICHUU PACUYETHBIX 3a/1ay MOHATUS «MAaccoBasi JAOJs 3JIEMEHTa B BEUIECTBE», «MAaccOBasi J0Jsl pacCTBOPEHHOTO Be-
IeCcTBa, «00BEeMHAs 10151 ra3000pa3HOTO BEIIECTBAY;

MIPOBOJIUTH PACUEThI C UCIOIb30BAHUEM TMOHATUN «MaccoBasi JI0JIsl JIEMEHTA B BEIIECTBEY, «MAcCOBasl JI0JII PACTBOPEHHOT'O BEIIECTBAY,
«o0BeMHas 707151 Ta3000pa3HOr0 BEIIECTBAY.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:

COCTaBJISITh HA OCHOBE TE€KCTa TabJIUIIbl, B TOM yHciie ¢ npuMeHeHueM cpeacts UKT;

MOJ1 PYKOBOJICTBOM YUYHUTEIS IPOBOJUTH OMOCPEAOBAHHOE HAOIIOCHHE

MOJ1 PYKOBOJICTBOM yUUTENS 0OPMIISATH OTYET, BKIFOUAIOUINI ONMUCaHUE SKCIIEPUMEHTA, €r0 pe3yIbTaToB, BEIBOJIOB;

OCYIIECTBISATh MHIYKTUBHOE 00001IeHNEe (0T €AMHUYHOTO JIOCTOBEPHOTO K OOIIeMy BEpOSTHOCTHOMY), T. €. OMPEAeNATb OOIIHe
CYULIECTBEHHBIE MPU3HAKY JBYX U OoJiee 00BbEKTOB U (PUKCHUPOBATH HX B (hOpME TOHSITHSI UITH CYKJICHUS;

OCYIIECTBIIATh JIEAYKTUBHOE 0000I1eHNe (TI0IBEICHHE €IMHUYHOTO JIOCTOBEPHOTO TOJI O0Iee JTOCTOBEPHOE), T. €. aKTyaJIH3upOBaTh
MTOHATHE WU CY)KJIEHUE, H OTOXICCTBIISATH C HUM COOTBETCTBYIOIIHME CYIIECTBEHHBIE MPU3HAKK OHOTO WK 0oJiee 00BEKTOB;

OTIpE/ICTISATH aCTeKT KiIaccuuKamm,

OCYIIECTBIATH KIacCU(PHUKAIHUIO;

3HATh W UCTOJH30BaTh PA3INIHBIC (POPMBI MTPEICTABICHUS KIaCCH(PUKAITIH.



Tema 5. HW3MeHeHusi, npoucxojasiue ¢ Bemecrsamu (12u)

[lonsTHEe sBNIEHUI KaK U3MEHEHUM, IPOUCXOIAIINX C BElleCcTBaMU. SIBJIEHNUs, CBSI3aHHbIE C U3MEHEHUEM KPUCTAINIMYECKOTO CTPOEHUS
BELIECTBA MPU MOCTOSTHHOM €ro0 cocTaBe, (pusnueckue spieHus. OU3ndeckue sIBICHU B XUMUN: TUCTUIUISLNS, KpUCTANIM3allKs, BbIIIapUBaHUEe U
BO3TOHKA BEIIECTB, IECHTPU(PYTUPOBAHUE.

SIBneHusA, CBA3aHHBIE C M3MEHEHUMEM COCTAaBa BEIIECTBA, - XUMUYECKHE peakuuu. [Ipu3Haku U yclIOBHUS NPOTEKAHUSI XUMUYECKHUX
peakumii. [TorsaTue 00 5K30- ¥ PHIOTEPMUUYECKUX PEAKIMAX. Peakuy ropeHust Kak YacTHBIA CIy4aidl 9K30TEPMUYECKUX PEAKLUH, MPOTEKAIOIIX
C BBIJIEJICHUEM CBETA.

3aKOH COXpaHEHHMsS MAacChl BEIIECTB. XHMMHUYECKHE ypaBHEHMSA. 3HAUCHHE HHAEKCOB M Kod(¢uiuentoB. CocCTaBleHHE ypaBHECHHN
XUMHUYECKUX PEAKLUH.

Pacuers! Mo XuMHUYeCKUM ypaBHEHHSIM. Pemienne 3a1au Ha HaX0X/I€HUE KOJIMYECTBA BEIIECTBA, MACCHl MM 00beMa MPOAYKTa PEaKIINU
10 KOJIMYECTBY BEILECTBA, Macce I 00beMYy UCXOAHOIO BellecTBa. PacyeTsl ¢ MCIOIb30BaHUEM MOHATHUS «IOJIS», KOT/Ia MCXOJAHOE BEIIECTBO
JIaHO B BUJIE pacTBOpPA C 3aIaHHON MacCOBOM JI0JIE€M PACTBOPEHHOTO BEIIECTBA UJIU COACPIKUT ONMPEICICHHYIO JOJI0 TPUMECEH.

Peaknuu paznoxenus. [lonsatue o ckopoctu xumuueckux peakuuid. Karanuzaropsl. @epMeHTHI.

Peaknnu coennnenns. Katanutuueckue n HekatanuTudeckue peakunu. OOpaTuMble 1 HEOOpaTHUMBbIE PEAKIIHU.

Peaknuun 3amenieHusi. DNEKTPOXUMHUUYECKUI PsAJ HANPSIKEHUA METAJUIOB, €r0 WCIOJIb30BAHHUE ISl MIPOTHO3UPOBAHUSA BO3MOMXKHOCTH
[IPOTEKAaHUs peakUuil Mexay MeTallylaMd U pacTBOpaMM KHUCJIOT. Peakuuu BBITECHEHMsI OJHUX METAJJIOB U3 PacTBOPOB UX COJIEH JIPYrMMH
MeTaJulaMH.

Peakuu oOmena. Peakninu HeliTpanu3anuu. Y cJIOBHsI POTEKAHMS PEaKIMii oOOMeHa B pacTBOpaXx /10 KOHIIA.

Tunel XUMUYECKUX peakiuil (10 MPU3HAKY «YHCIIO U COCTAaB UCXOAHBIX BEUIECTB U MPOJYKTOB PEAKIMI») HAa IPUMEPE CBONUCTB BOJIBI.
Peakuust pasiokeHus - 3J€KTpOiu3 BOAbl. Peakuuu coeauHEHUs - B3aMMOJEWUCTBHE BOJbI C OKCHJAMU METAJIOB U HemeTayuioB. [lonsTue
«TUAPOKCUABI». Peakuuu 3amelieHus - B3aUMOJACWUCTBHE BOJABI C IIEIOYHBIMU W MIETOYHO3EMENIbHBIMU MeTaulamu. Peakuuu oOmeHa (Ha
IpUMepe TUAPOIK3a CylIbPuaa aTlOMUHUS U KapOuaa KaabLus).

Pacuérnbie 3agauu. 1. BerumcineHue 1mo XMMHUYECKHMM YPAaBHEHHMSM MAacChl MM KOJMYECTBA BELIECTBA 110 M3BECTHOW Macce WIIU
KOJIMYECTBY BEILECTBA OJJHOTO M3 BCTYMAIOLIMX B PEAKIUIO BEUIECTB WM MPOAYKTOB peakiuu. 2. Boryrcienne macchl (KOJUYECTBAa BELIECTBA,
o0beMa) MPOYKTa PeaKlMU, €CIIM U3BECTHA Macca HCXOAHOTO BEIIECTBA, COJEPKAIIET0 ONPEACTICHHYIO 00 puMecei. 3. Brruncienne Maccol
(xonmMyecTBa BElECTBa, 00beMa) MPOAYKTa PEAKIMH, €CIIM U3BECTHA Macca PacTBOpa U MaccoBast J10Jisl paCTBOPEHHOI'O BELIECTBA.

IIpenmerHbie pe3yabTaThl 00y4YeHHUS:

VYyamuiicst JOJKEH ymems:

e iaccu(UUIUPOBATh XUMUYECKUE PEAKIIMU 10 YUCIY U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB peakluu; TermmoBomy dhdexTy; Ha-
MPaBJIECHUIO MPOTEKAHUS PEAKIIMH; YYACTUIO KAaTalu3aTopa;

® JCIOJIb30BaTh TAOJUIly PACTBOPUMOCTU ISl OMPEAENICHUS BO3MOXKHOCTH NPOTEKAHHWS peaKIuii OOMEeHa; JJICKTPOXUMUUYECKHU Psif
HaIpsHKEHUH (aKTUBHOCTH ) METAJLJIOB JUIsl ONPEIEICHUSI BO3MOXKHOCTH MPOTEKAHUS PEaKLMi MEKly METalllaMU M BOAHBIMHM pacTBOpaMu
KHCJIOT U COJICH;

e Ha0MIOJaTh M OMKUCHIBATH MPU3HAKU U YCIOBUS TEUYCHUS XMMHUUYECKHUX PEAKIUM, /IelaTh BHIBOJBI HA OCHOBAHUM aHAJIM3a HAONIOICHUH 3a
JKCIIEPUMEHTOM;



HpOBOI[I/ITb pvaeTBI 10 XUMHYCCKHUM ypaBHeHI/ISIM Ha HaXOXJACHUC KOJIUYCCTBA, MAaCChl UJIN OGBCMa nponyKTa peaKHI/II/I 110 KOJ'II/I‘-IGCTBy,
Macce Wi 00beMy MCXOIHOTO BEIIECTBA; C MCIOJIB30BAHUEM IOHSATHS «IOJS», KOTJa MCXOTHOE BEIIECTBO JAaHO B BHJIE PacTBOpa C
3aJJaHHOM MAaCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA UM COAEPKUT ONMPEACICHHYIO JIOJII0 MPUMECEH.

MeTaleeL[MeTHLIe pe3yJabTaThbl Oﬁy‘leHHﬂ

VYyamuiicst JOJKEH ymems:

COCTaBJISITh HA OCHOBE TEKCTa CXEMBbI, B TOM uucie ¢ mpumenenuem cpencts UKT;
CaMOCTOSITENTLHO O(POPMIISTH OTUET, BKIIOYAIOIINI ONMCAHNE SKCIIEPUMEHTA, €r0 Pe3yIbTaToOB, BEIBOJIOB,
WCIOJIb30BaTh TAKOW BUJ MBICICHHOTO (HMIEATBHOI0) MOJICIMPOBAHUS, KaK 3HAKOBOE MOJCIUpOBaHWE (HA MPUMEpPE ypaBHEHUH XU-
MUYECKUX peaKuil);
pasnuyath 00bEM U CoiepKaHHUE MTOHSATHIA;
pasnuyath POJOBOE U BUA0BOE IMOHSTHUS;
OCYILIECTBISATH POJOBUIOBOE ONPEACTICHUE MTOHATHH.
JemouncTpanuu. [Ipumeps! ¢pusnueckux sBICHUI; a) TuiaBieHue napaduna; 0) auddy3ust AyMUCTHIX BEUIECTB C TOPAIICH JIAMIIOUKH

HakanuBaHus. [IpuMmepbl XMMHUYECKUX SIBJICHUI: a) TOpeHHE MarHus; 0) B3aMMOJEHCTBUE COJISHOM KHUCIOTHI C MPaMOPOM WM MEJOM; B)
nonydyenue ruapoxkcuga Meau (Il); r) pacTtBopeHne mosiyueHHOro HAPOKCHIA B KUCIOTax; J) B3aumojeictBue okcuaa meau (II) ¢ cepHoit
KHMCJIOTOM MpU HarpeBaHUM; €) pa3ioKeHUEe IEpMaHraHaTa Kajlus; ’) B3auMoJAeiiCTBIE pa30aBIE€HHBIX KUCIOT C METaJIaMHU.

JlabopaTopHblie onbIThI. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJBI M CIIMPTA MO UCYE3HOBEHUIO UX Karelb Ha PHIbTPOBAILHOM Oymare.

4. OxucneHrue Mey B TNIAMEHHU CIIUPTOBKHU WM Topeiiku. 5. [loMyTHEHHE U3BECTKOBOM BOJIBI OT BBIABIXAEMOTO YIJIEKUCIIOTO Ta3a. 6. [lonyuenue
YIIIEKUCIIOTO T'a3a B3auMOIEHCTBUEM COJIbI M KUCIIOTHI. 7. 3amelienue Mmeau B pactBope xiopuaa meau (II) xenezom.

IIpakTnyeckas padora Ne 5.IIpu3HaKu XMMHUECKUX PEAKLIUM.

IIpeameTHbIE pe3ybTATHI 00yUEHUSI:

VYyamuiicst JOJKEH ymems:

oOpataTecs ¢ 1a00paTopHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU C NMPaBUIAMH TEXHUKHU 0€3011aCHOCTH;
BBIIOJIHATH MPOCTEHIINE TPUEMBI paOOTHI ¢ Ta0OPaTOPHBIM 000PYJOBaHUEM: TA0OPATOPHBIM IITATHBOM; CIUPTOBKOI;

Ha0JI0AaTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUSMHU, IPOUCXOISIIUMHU C BEIIECTBAMU;

OIUCBIBATh XUMHUYECKUH SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOI'0 (PYCCKOT0 WM POIAHOTO) SA3bIKA U A3bIKAa XUMUM;

JIEJIaTh BBIBOJBI 10 PE3YJIbTaTaM IIPOBEJEHHOIO HKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C ONPEIECIEHHON MacCOBOU J10JI€N paCTBOPEHHOT'O BEIIECTBA;

MIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJII0 PACTBOPEHHOTO B HEM BEILECTBA.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:



CaMOCTOATCIIBHO UCIIOJIB30BATh OITOCPCAOBAHHOC HaGHIO,Z[eHI/Ie.

Tema 6. Teopusi YIeKTPOJTUTHYECKOIN THCCONMMAINT U CBOHCTBA KJIACCOB HEOPTaHMYECKUX CoeTUHeHui (22 u)

[TonsTe 00 SIEKTPOIUTUYECKON IUCCOLMALMU. OJNEKTPOJUTHI M HEIIEKTPOJIUTHL. MexaHH3M AUCCOIHUAIMKU SJIEKTPOIUTOB C
Pa3IUYHBIM TUIIOM XUMUYECKOH cBs3U. CTENEHb AMEKTPOIUTUYECKOM nuccoruanui. CHUIIbHBIC U c1a0ble SJIEKTPOJIUTHL.

OCHOBHBIE TIOJIOKEHUS TEOPUHU AIIEKTPOJUTUYECKON Aucconuanuu. MoHHbIe ypaBHEHUs peakiuil. YCIOBHS NPOTEKaHUS PEaKLUU
o0MeHa MEXy AJIEKTPOIMTAMH JI0 KOHI[A B CBETE MOHHBIX MPEACTABICHUH.

Knaccudukanus noHOB U X CBOICTBA.

Kucnotel, ux xinaccudukamus. Juccoumanus KHCIOT W WX CBOWCTBA B CBETE TEOPUH DIEKTPOIUTHYCCKOW IUCCOIUAIIHH.
MonekynpHble U HOHHBIE YPaBHEHHUs pPEAKUUN KUCIOT. B3aumoaeicTBHE KHUCIOT € METaulaMH. DJEKTPOXMMHYECKUH psJl HANPSKEHUN
METauIoB. B3aMMOJENCTBHE KHUCIOT C OKCHUIAAMU METaUIOB. B3auMoOAeiCTBHE KHCIOT C OCHOBAaHUSIMHU - pEAKLUUs HEUTpaIU3alUH.
BiaumopeiictBue kuciot ¢ cosamu. Micnonp3oBanue TabauIbl pACTBOPUMOCTH 7151 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHusl, ux Kiaccupukauus. Jluccoumanus OCHOBAaHMI M UX CBOMCTBAa B CBETE TEOPUHU DJIEKTPOJIUTHUECKOH JMCCOLIMALMH.
BiaumopeiicTBue OCHOBaHMIA C KUCIOTaMH, KUCIOTHBIMU OKCHAAMU U coyiiMU. Vcrnonp3oBaHue TaOIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTUKHU
XAMUYECKHAX CBOWCTB OCHOBAaHHII. Paznoxenue HEPACTBOPUMBIX OCHOBAaHMI pH HArpEBaHUMU.
Conu, ux kinaccupukanus ¥ AUCCOIMAIMS PA3IUYHBIX TUIMOB cosield. CBoicTBa coieil B CBETE€ TEOPUU DIEKTPOIUTHUECKON AMCCOIUAIIH.
B3anmoneiicTBre cojieid ¢ METaJUlaMH, YCJIOBHS IMPOTEKAHUS ATUX peakuuil. BzauMonencTBue cosel ¢ KUCIOTaMH, OCHOBAHUSIMH M COJISIMH.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKU XUMUYECKHX CBOMCTB COJIEH.

O06o006menne cBeeHnit 00 OKCHIax, X KiIaccu(UKaui 1 XUMUIECKAX CBOMCTBAX.

['eneTnueckue psiibl METANIOB U HEMETAJUIOB. ['eHeTnyecKkas CBsi3b MEXK/y KJlacCaMu HEOPraHUYECKUX BELIECTB

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE PeakuKi. OKUCIUTENb U BOCCTAaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakuuu woHHOro oOMEHa ¥  OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocTaBleHHE YpaBHEHUH  OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIX pPEAKLUN METOJOM IEKTPOHHOIO OasiaHca.

CBoiicTBa MPOCTHIX BEHIECTB - METAUIOB M HEMETAJIOB, KHCIOT U COJel B CBETE MPEACTaBIEHUN 00 OKUCIMTETHbHO-BOCCTAHOBUTEIHHBIX
IIpOLIECCaAX.
IIpeameTHbIE pe3yJbTaThl 00yUCHUS:

VYyamuiics NOJKEH ymems:

® JCIOJIB30BaTh IPU XapaKTEPUCTUKE NPEBPALLECHUN BEIIECTB MOHATHS: «PACTBOP», «AJIEKTPOIIMTHYECKAS JUCCOLMALUY, «AJIEKTPOIUTHDY,
«HEDJIEKTPOJIUTBD», «CTEIEHb JUCCOLUALMNY, «CHIIBHBIE JIEKTPOJIUTBI», «CJIA0BIE IEKTPOIMUTHD, «KATUOHBD), «AHUOHBI», «KUCIOTBI»,
«OCHOBAHUSI», «COJIN», KHOHHbIE PEAKIN», «HECOIe00pa3yIoLIe OKCHIbI, «COJe00pa3yroInue OKCHIbI», «OCHOBHBIE OKCH/BIY, «KHC-
JIOTHBIE OKCUIBD», KCPEAHHUE COJIN», «KHUCIIBIE COJIN», KOCHOBHBIE COJIMY», «T€HETUYECKUH PAL», OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPe-
aKLUKN», KOKUCIIUTEIIb), K(BOCCTAHOBUTEIIb), «OKUCIIEHUE), «BOCCTAHOBIICHUE);

® ONUCHIBATh PACTBOPEHME KaK (PU3NKO-XUMHUUYECKUHN TPOIIECC;

¢ JWUIIOCTPUPOBATh NPUMEPAMH OCHOBHBIE IIOJOKEHHSI TEOPUU DSJIEKTPOJUTHYECKON IUCCOLUALNN; T€HETUYECKYI0 B3aHMOCBSI3b MEXIY
BELIECTBaMH (IIPOCTOE BELECTBO — OKCUJ — FHAPOKCU — COJIb);

® XapaKkTepu3oBaTh OOIIME XMMHYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBAaHHU W COJIeH C MO3UIMI Teopuu



3JIEKTPOJIUTUYECKON JHCCOLMALMH; CYUIHOCTh JJIEKTPOJIMTUYECKON IHUCCOLMALMUA BEIIECTB C KOBAJIEHTHOW NOJSPHOM W MOHHOM
XMMHYECKOH CBSI3bI0; CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINN;

® [IPUBOJUTH NPUMEPHI PEAKIUMN, MOATBEPKAAIOMINX XUMUYECKUE CBOMCTBA KHCIOTHBIX MU OCHOBHBIX OKCHIOB, KUCIOT, OCHOBAaHUW M
COJIEH; CYIIECTBOBAHUE B3aUMOCBSI3U MEK/y OCHOBHBIMHU KJIaCCaMH HEOPTaHUYECKHUX BEIIECTB;

e KJIACCHU(UIMPOBATH XUMUUCCKHE PEAKIIMH 110 «M3MEHECHHIO CTEIIEHEH OKUCIICHUS YJIEMEHTOB, 00Pa3yIOIINX pearupyrolue BeIEeCTBay;

® COCTaBJIATb YPAaBHEHMS DJIEKTPOJUTHYECKOM IUCCOLMALMU KHUCIJIOT, OCHOBAHUM W COJIEH; MOJIEKYJISIPHBIE, ITOJHBIE U COKpPAILCHHBIE
WOHHBIC YPAaBHEHUS PEAKLUHI C yYaCTHUEM DJIEKTPOJIMTOB; YPaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA, UCHOJb3Ys METOJ
AJICKTPOHHOTO OajaHca; YpaBHECHHsI PEaKIMi, COOTBETCTBYIOUIUX TMOCICIOBATEIHPHOCTH («IIETIOYKE») MPEBPAICHUA HEOPraHUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

® OINpeAC/IATh OKHCINUTEIb U BOCCTAHOBUTEIIb, OKUCIICHUC U BOCCTAHOBJICHHUEC B OKHUCIUTCIIbHO-BOCCTAHOBUTEIILHBIX PCAKIIUAX

® yCTaHaBJIMBATh IIPUYUHHO-CJIICACTBCHHBIC CBA3HM: KJIACC BEIICCTBA — XUMHNYCCKHEC CBOMCTBaA BE€IICCTBA,

L4 Ha6J'II-OI[aTB 1 OIIMCBIBATh PCaKIHUH MCKIAY JICKTPOJIUTAMU C IIOMOIIBIO €CTECCTBEHHOT'O (pYCCKOFO niIn pOI[HOFO) S3bIKa U A3bIKA XUMHUHU,
® IIPOBOJAUTDH OIIBITHI, IOATBECPIKAAOIIUC XUMHYCCKHUC CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHUYCCKUX BCIICCTB.

MeTaﬂpe}]MeTHble pe3yJabTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
e JleN1aTh IIOMETKH, BBIIIUCKHU, IUTHPOBAHHUE TEKCTA;
COCTABJISITH JOKJIAJT;
COCTaBJISITh HA OCHOBE TE€KCTa I'pauKH, B TOM uucie ¢ npuMeHenueM cpeacts UKT;
BJIAJIETh TAKUM BUJOM H3JIOKEHUS TEKCTA, KaK PaCCyKIECHUE;
HCI0JIb30BaTh TAKOW BUJ MBICIEHHOTO (M/1€aJIbHOT0) MOJECINPOBAHUS, KaK 3HAKOBOE MOJIEJIMPOBaHKE (Ha IPUMEpPE YPaBHEHUM peakiuii
JUCCOLMAIINHU, MIOHHBIX YPaBHEHHUH peaklnii, HOIypeakuil OKHCIEHUS-BOCCTAHOBIICHNUS);
pa3nuyaTh KOMIIOHEHTHI JOKa3aTeIbCTBa (T€3UC, ApIyMEHTHI U (OPMY J10Ka3aTeNNbCTBA);
® OCYLIECTBIIATH IPSIMOE HHAYKTUBHOE 1OKA3aTEIbCTBO.

JemoncTpanuu. VcnbplTaHne BEIIECTB M MX PAacTBOPOB HA AJIEKTPONPOBOAHOCTb. 3aBUCHUMOCTBH 3JIEKTPONPOBOJHOCTU YKCYCHOM
KHMCIIOTHI OT KOHIIEHTpauu. BzaumoelicTBue MHKa ¢ cepoi, COIsTHON KucIoToH, xinopuaoM menu (I1). 'openue maruusi.

JlaGopaTopHblie onbIThI. 8. Peakiuu, XapakTepHble Ui PacTBOPOB KHCIOT (COJITHOW MIIM cepHOM). 9. Peakium, xapakTepHble JUIs
pacTBOpoOB wienouel (ruapokcuoB HaTpus win Kanus). 10. [lonyueHue u cBoiicTBa HEPaCTBOPUMOI'O OCHOBAHUS, HAalPUMEp TUAPOKCUIa MeIU
(II). 11. Peakiuu, XapakTepHble sl pacTBOPOB cojiei (Hampumep, g xiopuaa menu (I1)). 12. Peakuuu, XxapakTepHble I OCHOBHBIX OKCHJI0B
(mampumep, 171t okcuaa Kanbius). 13. Peakuuu, XxapakTepHble sl KUCIOTHBIX OKCUIOB (HApUMED, JUIs YIIIEKUCIIOTO ra3a).

IIpakTyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHUM, OKCU/IOB U COJIEH.

IIpakTnyeckas padora Ne 7. PemeHne skcriepUMEHTaIbHBIX 3a/1a4.
IIpeaMeTHBbIE pe3ybTaThl 00y4eHUs
VYyamuiics NOJKEH ymems.:
e oOpamiarbes ¢ 1a00paTOPHBIM 000PYJOBAHUEM U HarpeBaTeIbHBIMU IPUOOpPaMHU B COOTBETCTBHHM C MTPaBUIIaMU TEXHUKH 0€30I1aCHOCTH;



®  BBINOJIHATH MPOCTEHIINE TPHEMbI 0OpaIleHHs ¢ JIAOOPAaTOPHBIM 00OPYAOBaHUEM: JTa0OPATOPHBIM IITATUBOM, CIUPTOBKOM;
e Ha0IIOAATh 32 CBOWCTBAMH BEIIECTB U SIBICHUAMH, IPOUCXOASAIINMH C BEIIECTBAMH;

® ONHCHIBATH XUMHYECKUH SKCIEPHUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POTHOTO) SI3bIKA M S3bIKA XMMUH;

® jleNaTh BBIBOABI IO PE3YJIbTaTaM IIPOBEICHHOTO AKCIIEPUMEHTA.

MeTaleeL[MeTHLIe pe3yJbTarTrbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
® OmIpeneNsTh, UCXOI U3 Y4eOHOIl 3a1auu, HEOOXOAUMOCTh HETIOCPEICTBEHHOTO UJTH OMOCPEOBAHHOTO HAOIIOICHHUS;
® CaMOCTOSTENbHO (POPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHMSA K YPOBHIO TIOAI'OTOBKMU BbIITY CKHUKOB.

BbINyCKHUK HAYYHMTCS:

* OMKCHIBATh CBOMCTBA TBEPBIX, XKHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIIETSSA UX CYIIECTBEHHbIE IPU3HAKH;

* XapaKTepHU30BaTh BEHIECTBA IO COCTaBYy, CTPOSHHUIO M CBOWCTBAM, YCTAHABJIMBATH NMPUYUHHO-CICICTBEHHBIC CBS3M MEXIY MAHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSATHH «aTOM», «MOJIEKYJIa», «XMMHUYECKHHA DIIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE
BEIIECTBOY, «BAJICHTHOCTHY, UCIOJb3Ys 3HAKOBYIO CHCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEHITNX BEHIECTB C TIOMOIIBI0 XUMUYECKUX (POPMYIT U CYITHOCTh XUMHUUECKUX PEAKIHIA ¢ TOMOIIBI0 XHMUYECKHX
yYpaBHEHUH;

* BEIYMCIIATH OTHOCHUTENBHYIO MOJIEKYISIDHYIO M MOJISIDHYIO MacChl BEIIECTB, a TAaKX€ MAaCCOBYIO JIOJNIO XHMHYECKOTO JIIEMEHTa B
COETMHEHUSX IS OIICHKU MX MPAKTHYEeCKON 3HAYHMMOCTH;

* CPaBHHBATH 110 COCTaBY OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* KJIacCU(PULIMPOBATh OKCHU/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* [TOJIB30BAThCA JTA0OPATOPHBIM 000PYIOBAHUEM M XHMUYECKOH TTOCYIOH;

* IPOBOJINTh HECIIOKHBIE XUMUYECKHE OTBITHI U HAONIIO/ICHHS 32 U3MEHEHUSMHU CBOMCTB BEIIECTB B MPOLIECCe UX MPEBPAILLEHHI; cOOII0AaTh
MpaBUjIa TEXHUKN 0€30MaCHOCTH NIPU TPOBEICHUH HAOIIOACHUN U OTIBITOB;

* pa3nuyaTh HKCIEPUMEHTAIBHO KHUCIOTHl M INENOYM, TOJIb3YSACh WHAMKATOpPAaMH; OCO3HaBaTh HEOOXOAMMOCTb COOJIOZCHUS Mep
0€30MacHOCTH MPU 0OPaIEHUHN C KUCIOTaMH U IIET0YaMH.

* pacKphIBaTh CMBICI Nepuoandeckoro 3akona J[. 1. Menneneesa;

* OTIHCHIBATh U XapaKTEPH30BaTh TAOINIHYIO (OPMY TIEPHUOTUIECKON CUCTEMbI XUMHYECKHX 3JIEMEHTOB;

* XapaKTepHU30BaTh COCTaB aTOMHBIX siZiep U pacHpe/esieHHe Yucia 3JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB
MaJIBIX TIEPHUOJIOB MTEPUOTNIECKOI CHCTEMBI, & TAK)KE KU U KaJIbIUS;

* pa3nuyaTh BUIbI XUMHUECKON CBSA3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOJISIPHYIO M METAJUIMYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 00Pa30BAHHBIX XUMHUYECKUMH CBSI3SIMH Pa3HOTO BUJIA;




* BBIBJISITh  3aBUCHUMOCTh CBOMCTB BEIIECTB OT CTPOEHUS HX KPUCTAUIMYECKUX PELIETOK: HOHHBIX, AaTOMHBIX, MOJEKYJSPHBIX,
METAJUINYECKHUX;

* XapaKTepU30BaTh XUMHUYECKHE FJIEMEHTHl M UX COSJMHEHHS Ha OCHOBE MOJIOKEHHSI 3JIEMEHTOB B IIEPUOANYECKON CHCTEME U OCOOCHHOCTEH
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHHUE NTEPUOIUUYECKOrO 3aKOHA U MIEPUOINUECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB
. . MenneneeBa; * 00bACHATh CyTh XMMUYECKHUX MPOLIECCOB U UX MPUHLUIINAIBHOE OTINYUE OT (PU3HUECKUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEAKLINM;

* YCTAHaBJIMBATh NPUHAMJICKHOCTh XMMHUYECKON PEAaKLUU K ONpeAeIEHHOMY THILy IO OJHOMY M3 KiacCU(UKAllMOHHBIX IPU3HAKOB: 1) 1o
YHCITY U COCTaBY MCXOAHBIX BEHIECTB U MPOAYKTOB PEaKkIiy (PeaKkny COSTUHEHNUS, PA3I0KEHHS, 3aMEeIIeHUs] U1 0OMeHa); 2) TI0 BBIIEICHUIO WIN
MOTJIOIEHUIO TEIUIOTHl (PEaKUMU SK30TEPMUYECKHE U SHAOTEPMHUYECKHE); 3) M0 M3MEHEHHMIO CTENEeHEH OKUCIEHUS XMMUYECKHX 3JIEMEHTOB
(peakiu OKUCIUTENFHO-BOCCTAHOBUTENBHBIE); 4) 10 00paTMOCTH Mpolecca (peakuu 00paTUMbIe U HeOOpaTHMBbIE);

* COCTaBJISITh YPABHEHUS AJIEKTPOJIMTUYECKON AMCCOLMAMM KHUCIOT, IIEJI04ed, COoJiel; MOJHbIE M COKpAalIEHHbIE MOHHBIE YPABHEHUS
peakiuii oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* IPOrHO3UPOBATh MPOAYKTHl XHUMHUYECKUX PEaKUUi 1Mo (GopMmylaM/Ha3BaHUSM HCXOJHBIX BELIECTB; ONpPENENATh MCXOJHbIC BEIIECTBA I10
(dbopmyaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJISATh YpPaBHEHMs peakiyil, COOTBETCTBYIOILUX IOCIEA0BATEIbHOCTH («IIETIOYKE») MHPEBpAIleHU HEOPraHWYeCKUX BEILECTB
Pa3IMYHbIX KJIACCOB;

* BBISIBJIATH B IPOLIECCE SKCIIEPUMEHTA MTPU3HAKH, CBUIETENILCTBYIOLINE O MPOTEKAaHUM XMMUYECKON peaKIui;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA;

* ONpEAETATh XapaKTep Cpebl BOJHBIX PACTBOPOB KHCIIOT U LIEJI0UEH 110 U3MEHEHHIO OKPAaCKH MHIUKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE pEaKLUHU, TIOATBEPKIAIOIINE HATMUME B BOJHBIX PACTBOPAX BELIECTB OT/AEIbHBIX HOHOB

* ONpeAETATh NPUHAAJIECKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METaJUIbl U HEMETaJUIbl, OKCHIBI,
OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHHSIM;

* OIPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHHUS JJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPraHMYECKUX COECTUHEHUH MO BAJEHTHOCTSAM M CTENEHSAM OKHCICHMS 3JEMEHTOB, a TaKXkKe 3apsjaM HOHOB,
YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH;

* 00BACHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUYECKUX U XUMUYECKUX CBOMCTB MPOCTBHIX BELIECTB (METAJUIOB M HEMETAIJIOB) U UX BBICIIMX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOUCTBA, XapaKTepHbIE JJIS TPYII OKCUAOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE ISl KAXKI0T0 U3 KIaCCOB HEOPTaHMUYECKUX BEIECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOJIUTH NIPUMEPHI PEAKIMM, MOATBEPKAAIOIINX XUMHUUECKHNE CBOMCTBA HEOPIaHMYECKHUX BELIECTB: OKCHJIOB, KHCIOT, OCHOBAaHMHU U
COJIEH;

* OIIPENIENSATH BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUSAX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaNaHC (U1l U3YYEHHBIX peakUnii) Mo NpeyIoKEHHBIM CXeMaM PeaKIuii;

* IPOBOJIUTH JJAOOPATOPHBIE ONBITHI, MOATBEPKIAIOIINE XUMUUECKHE CBOMNCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB;

BbIIYCKHHK IMOJYYHUT BO3MOKHOCTh HAYYNThCH:




* IPaMOTHO 00paIIaThcs C BEMIECTBAMHU B TOBCETHEBHOM KH3HMU;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOIEHNUS TIPABUII HKOJIOTHUECKH OE€30MacHOTO MOBEAEHUS B OKpY>KaIOIeH IPUPOTHOM cperie;

¢* IIOHUMATh CMBICII U HGO6XOI[I/IMOCTB COGJIIO,Z[GHI/ISI HpeIIHHC&HI/IfI, npeajaracMbiX B MHCTPYKHUAX IO MCIIOJIB30BaHUIO JICKAPCTB, CPCACTB
OBITOBOW XMUMHHU U JP.;

¢ UCII0JIB30BAaTh HpI/I06peTéHHBIe KIIFOYCBBIC KOMIICTCHTHOCTU IIPU BBIIIOJIHCHUH HCCICAOBATCIIBCKUX ITPOCKTOB IO H3YUYCHUIO CBOfICTB,
CHocOo0O0B MOJIyUEHHUs U PaClIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3YSl CPEICTBA YCTHOM M NMHCbMEHHONH KOMMYHHUKAIlUU MpH PaboTe ¢ TEKCTaMHu
yueOHUKAa U JONOJHUTENIbHON JUTEpaTypoil, CIpPaBOYHBIMU TaOJIMIaMH, MPOSBISATH TOTOBHOCTh K YBOKEHHUIO HMHOM TOYKU 3PEHUS IMPHU
00CYXKIICHUH PE3yJIbTaTOB BBITOJIHEHHOUN paOOTHI;

* 00BEKTHBHO OLIEHWBATh MH(OPMAIIMIO O BELIECTBAX U XMMHUYECKUX IMPOLIeccCaxX, KPUTUUECKU OTHOCUTHCS K MCEBIOHAYYHON MH(OpMaLuH,
HeJT00pOCOBECTHOM peKiiaMe, KacarolIeiicsl UCIOJIb30BaHUS PA3JIMYHBIX BEILIECTB.

* 0CO3HABaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHUMN JJIs MPAKTUYECKOM JIeATEIbHOCTH YeJI0BEKa;

¢ OIIMCBIBATb U3YUCHHBIC 00BEKTHI KaK CUCTCMbI, IPUMCHSIA JIOTUKY CUCTCMHOI'O aHaJInu3a,

* IPUMEHSATh 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOAMYECKON CHUCTEMbl XMMHUYECKHUX AJIEMEHTOB JJisi OOBSCHEHHUS W MPEIBUICHUS CBOMCTB
KOHKPCTHBIX BCUICCTB;

* pa3BUBaTh HMH(OPMALUOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YriayOJeHHs 3HaHWNM 00 MCTOPUM CTAHOBICHHUS XUMHYECKOW HayKd, e
OCHOBHBIX HOHﬂTHﬁ, MNEpUOANYCCKOro 3aKOHa KaK OAHOI'O M3 BaXXHEUIIINX 3aKOHOB npupoabl, a TAKKEC O COBPECMCHHBIX NJOCTMIKCHUAX HAYKH U
TEXHHKH.

¢ COCTABJIATH MOJICKYJIAPHBIC W ITOJHBIC HOHHBIC YPAaBHCHUA 110 COKpaHIéHHI)IM HWOHHBIM YPaBHCHUAM,

* IPUBOJAUTH MIPUMEPHI PEAKIUH, MOATBEPKAAIOIINUX CYIIIECTBOBAHUE B3aUMOCBS3H MEKy OCHOBHBIMH KJIaCCAMU HEOPTaHUYECKUX BEILIECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PAa3IMUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUECKON PEaKIINH;

* IPOTHO3UPOBATH PE3YIBTATHl BO3ACHCTBUSI PA3IMUHBIX (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.

* IPOTHO3UPOBATh XUMUUYECKHE CBOMCTBA BEIIECTB Ha OCHOBE X COCTaBa U CTPOCHHS;

* POTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISITH OKUCIUTENbHbBIE WM BOCCTAHOBUTEIHHBIE CBOMCTBA C YUETOM CTETECHEW OKUCICHHS
3JIEMEHTOB, BXOJAIINX B €I'0 COCTAaB,

* BBISIBJISITH CYILIECTBOBAHME T€HETUUECKOW B3aMOCBSA3M MEXAY BEIIECTBAMH B PSLY: IPOCTOE BEMIECTBO — OKCUJ — IMAPOKCH]T — COJIb;

¢ OpraHMU30BbIBATh, IIPOBOANUTE YUCHUYCCKUC ITPOCKTEI 10 UCCIICOBAHUTIO CBOMWCTB BCIICCTB, UMCIOIIUX BAKHOC IMMPAKTUYCCKOC 3HAUCHUC.

9 kJiacc.

OcHoBHOE coaep:kaHHe Kypca
Beenenne. O0masi XapaKTepUCTHKA XMMHYECKHUX 3JIEMEHTOB U XuMHu4eckux peakuuid. Ilepmoauvecknii 3akon Ilepnoanyeckas cucrema

xumuuecknx 3jeMeHToB I. U. Menaeneea (10 4)

XapakTepHucTHKa 3JIEMEHTa IO €ro MnosioxkeHuto B [lepuoguueckoii cucreme xumuueckux aiaemMeHToB [[. M. MenneneeBa. CBoICTBa OKCHAOB,
KHCJIOT, OCHOBAaHUI M COJIEH B CBETE TEOPUHU 3JIEKTPOJUTHYECKOW IUCCOIMALMU M OKHCIEHUsA-BOCCTaHOBIEHUA. [loHATHE O INepexoaHbIX
aneMeHTax. AM¢orepHOCTh. ['eHeTHueckuil psa mepexomHoro snementa. [lepuoanmdeckuii 3akoH u I[lepuoanyeckas cucTeMa XUMHUYECKUX
anemeHToB JI. 1. MenneneeBa. XuMuueckass opraHn3anus )KMBOW M HEKMBOM NPHUPOAbl. XUMUYECKUN COCTaB s/Ipa, MAHTHH U 3€MHOU KOPBI.
XUMHUUYECKUE 3JEMEHThl B KJIETKAaX >KUBBIX OPraHU3MOB. Makpo- M MHUKpodneMeHTbl. OO000IieHHe CBEACHUH O XUMHYECKUX PEaKIHsX.



Krnaccudukanus XMMUYECKUX PEaKIHid MO Pa3IUYHBIM MPU3HAKAM: «YHCIIO U COCTaB PEArupyIOIINX M 00pa3yIOIIUXCS BEUIECTBY, «TETUIOBOM
s dekT», «HampaBlIeHUE», «M3MEHEHHUE CTENEHE OKHCICHHs 3JEMEHTOB, 0Opa3yIOLIUX pearupyrolue BellecTBa», «(pa3a», «HUCIONb30BaHHE
KatanuzaTopa». [loHATHE O CKOPOCTH XMMHUUYECKOW peakuuu. PaKkTophl, BIUSIONIME HAa CKOPOCTh XMUMHUYECKUX peakuuil. Karamuzatopsl u
karanau3. MTHruGuTopsl. AHTHOKCHIAHTHI.

JleMOHCTpaLHH.
Paznuunbie gopmbr Tabmumel J. M. MenaeneeBa. Monenu aTtoMoB 3jeMEHTOB 1—3-ro mepuogoB. Mopelb CTpOEHHsS 3E€MHOI0 Imapa
(momepeuHslit pa3pes). 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKMu OT IPUPOIbI PEarupyrolnuX BEUIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKiuuu OT KOHILIEHTPAllUM PEarupyroluX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakUuu OT IUIOMIATd CONPUKOCHOBEHUS
pearupyromux BEHIECTB («KUISAIIMK Coi»). 3aBUCUMOCTh CKOPOCTHM XHWMHMUYECKOW pPEaKlUd OT TEeMIIepaTypbl pearupyrollux BEIIECTB.
['oMOreHHBIN 1 reTeporeHHbIN KaTaau3bl. @epMeHTaTHBHBIN KaTanu3. THrubuposanue.

JlaGopaTopHble ONBITHI.

1. Tlomydyenue ruApokcuia IMHKA M MCCIEAOBaHHE €ro CBOWCTB. 2.MopenupoBanue nocTpoenus llepuoanyeckoil cHUCTeMbl XMMHUYECKUX
anemenToB /. 1. MenpeneeBa. 3. 3amenieHue xeae3oM Meau B pactBope cyibdara meau (11). 4. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKIIuu
OT MIPHUPOJIbI PEArHPYIOIIUX BEIIECTB HA MPUMEPE B3aUMOICHCTBUS KUCIOT C METAJUIAMH.
5. 3aBUCHUMOCTh CKOPOCTH XMMHYECKON pEaKIMu OT KOHIEHTPAIMH pEarupyrollux BEHICCTB Ha MPUMEpPE B3aMMOJCHCTBHS IIMHKA C COJITHOU
KHCIIOTOM pa3NuYHON KOHIICHTPAIIHH.
6. 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIIMK OT TUIOMIAAN CONPUKOCHOBEHHUS PEarupyromux BemecTB. 7. MoaenupoBaHue «KUIISIIETO CIIOS.
8. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peaklMd OT TeMIIepaTyphl pearupyrolmx BelIecTB Ha mpuMmepe B3aumoaencTBusa okcuna menu (1) c
PacTBOPOM CEpHOM KHUCIOTHI pa3uyHOM Temneparypsl. 9. Pa3noxkeHnue nepokcuia Boiopoa ¢ moMolnsio okcuaa mapranna (IV) u katanaser. 10.
OobHapy>keHue KaTanas3bl B HEKOTOPBIX MUIIEBbIX IpoaykTax. 11. MurubupoBanue B3aMMOACHCTBHS KUCIOT C METAJUIAMU YPOTPOITHMHOM.

IIpenmerHsbie pe3yJbTaThl 00y4eHHS

VYyamuiics 10J1KeH ymems:

UCIIO/B30BaTh IIPU XAPAaKTEPUCTUKE IPEBPALLECHUNM BEIIECTB IOHATHA: «XUMUYECKAs pEaKLUMsA», «PEakUUu COCAUHEHUA», «PeaKuu
Pa3JIoKEHUs», «peakluuu OOMEHa», «PEeaKlUu 3aMEIICHUS», «PEaKIUH HEeUTpalu3alun», «3IK30TEPMUUYECKUE PEaKIHUN», «IHIOTEPMUUYECKUE
peaknumn», «oOpaTUMBble peakIUN», «HEeoOpaTUMble peaKLUu», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU», «TOMOTEHHBIE DPEAKLUN»,
«TETEPOTEHHBIE PEAKIINI, «KATATUTUYECKUE PEaKIUn», «HEKATaAIUTUUECKUE PEaKIIUN», «TeIIOBOU 3PPEeKT XUMUYECKONW peaklun», «CKOPOCTh
XUMUYECKON PEAKLIUN», «KATAIA3ATOPY;

XapaKTepu30BaTh XMMUYECKHE DIIEMEHTH 1—3-TO MEepHoJ0B MO WX MOJIOKEHHIO B [leproandeckoit cucreMe XUMHYecKHx siementoB J[. .
MeHieneeBa: XUMHUYECKUI 3HAK, MOPSIKOBBI HOMEp, NEpUOJI, TPYMIa, MOATPYINa, OTHOCUTEIbHA aTOMHas Macca, CTpOeHHME aTroma (3apsi
g]lpa, YUCIO MPOTOHOB M HEUTPOHOB B sjApe, OOIIee YUCIO AIIEKTPOHOB, paclpeiesieHUue 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM, MPOCTOE
BEIIEeCTBO, (opMyJa, Ha3BaHUE U THII BBICIIETO OKCHJIA M THIPOKCH/IA, JETYUero BOJOPOAHOTO COSIMHEHHS (11 HEMETAIUIOB));
XapaKTepu30BaTh OOIIME XMMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHAOB M THJIPOKCHAOB; MPUBOAUTH MPUMEPHl pEaKUUl, MOATBEPHKAAIOIINX
XUMUYECKHE CBOUCTBA aM()OTEPHBIX OKCHJIOB U THPOKCHU/IOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKHX pEaKIHil MO0 YHUCIy U COCTaBy MCXOJHBIX BEIIECTB W MPOAYKTOB pEaKLUU; TEIIOBOMY 3(QexTy;
HAIIpaBJICHUIO TPOTEKAHUS PEAKLHUH; U3MEHEHUIO CTEIIEHEW OKHUCIICHHUS JJIEMEHTOB; arperaTHOMY COCTOSHHMIO MCXOJHBIX BELIECTB; Y4aCTHUIO
KaTaJan3aTopa;



OOBSICHATH U TPUBOJIUTH HMPUMEPHI BIMSHUS HEKOTOPHIX (DaKTOpOB (MPHpOJA pearupyrolinx BeIIeCTB, KOHIICHTpAlLUsl BEIECTB, ABJICHUE,
TeMIIepaTypa, KaTaau3aTop, IOBEPXHOCTh CONPUKOCHOBEHHS PEarupyroIuX BEIIECTB) HA CKOPOCTh XUMHUECKHUX PEaKIIHii;

HaOJII0AaTh M OMKCHIBATh YPaBHEHUS PEAKLINN MEX1Y BEIIECTBAMU C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO) SI3bIKA U SI3bIKA XUMHU;
MIPOBOAUTDH OIBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBONCTBAa aM(OTEPHBIX OKCHAOB M THIPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM
peakiuu OT PAa3TUYHBIX (HAaKTOPOB (MPHPOJA PEATHPYIOUIMX BEIIECTB, KOHIIGHTPALUs BEIIECTB, NABJICHUE, TEMIIEpaTypa, KaTajau3aTop,
MOBEPXHOCTh COMPUKOCHOBEHUSI PEarupyrounux BEeIeCTB).

MeTanpeamMeTHble pe3yJibTaThl 00yYeHUst
VYyammiics 10JI2KeH ymentv:
OTIPECIATh LIeTb YUeOHOU NEATEIbHOCTH C IMOMOIIBI0 YYUTENd U CaMOCTOSTENIbHO, MCKaTh CPE/ICTBA €€ OCYILECTBICHHs, padoTas o IUJIaHy,
CBEPSITH CBOM JICUCTBUS C IEJIBIO U TTPH HEOOXOIMMOCTH UCIIPABIIATH OMIMUOKHU C TIOMOIIBIO YYUTENS K CAMOCTOSTEIBHO;
COCTABJISITh AHHOTALIMIO TEKCTA;
CO3/1aBaTh MOJEIU C BBIJICICHHEM CYIIESCTBEHHBIX XapaKTEPUCTHK OOBEKTa W IPEACTABICHUEM WX B IMPOCTPAHCTBEHHO-TPa(QUUSCKON HITN
3HaKOBO-CUMBOIINYECKOU hopme;
OTIPEACIISATH BUIBI KIIACCH(PUKAIIUHU (€CTECTBEHHYIO H HCKYCCTBEHHYIO);
OCYUIECTBJIATh MPSAMOE I€TYKTUBHOE JOKA3aTEJIbCTBO.
Tema 1. Metasuibl (14 1)

[Tonoxenue meraminoB B [lepuoanueckoil cucreme xumuueckux 3ineMeHToB [[. Y. Menaeneea. Meramunueckas KpUcTauIMuecKasl pelieTka u
METaJTNYecKasi XuMUdeckas cBsizb. OOmme Qusmueckue cpoiicTBa MeTawioB. CIUIaBbl, WX CBOWCTBAa M 3HAa4YCHHE. XUMHUYECKHE CBOHCTBA
METaJUIOB KaK BOCCTAHOBHUTEJIEH, @ TAKXKE B CBETE UX IOJIOKEHUS B 3JIEKTPOXUMHUYECKOM psAy HampsikeHud MeramuioB. Koppo3us meramioB u
croco0b1 60pbOBI ¢ Hell. MeTtamtsl B mpupoze. O0Imue criocoObl UX MOTyYeHUS.
OO0masi xapakTepHCTHKA IIeJ0YHBIX MeTaioB. Metamisl B npupoae. OOmue crnocodbl ux mnonydenus. Ctpoenue atomoB. lllemounsie
MeTaJulbl — TMPOCThIC BEIIECTBA. BaxkHelrne coequHEeHUs IIETOYHBIX METaUIOB — OKCHJBI, THJIPOKCUIBI M CONH (XJIOpUIBI, KapOOHATHI,
cynb(aThl, HUTPATHI), UX CBOICTBA U IPUMEHEHHE B HAPOJHOM Xo3siiicTBe. Kanuiinbeie ynoopeHus.
OO01asi XapakTepuCTHKA 3J1€eMEHTOB Iy1aBHOM nmoarpynns! II rpynner.
Crpoenue aromoB. [1lenoyHo3eMenbHbIE METAIIIBI — MPOCTHIE BEleCTBA. BakHelIlne COeIMHEHUs NIEI0YHO3EMEIbHBIX METAINIOB — OKCHUBI,
TUJIPOKCH/IBI M CONU (XJIOpUABI, KapOOHAThI, HUTPATHI, Cylb(aTsl, pochatel), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM XO3SICTBE.
AJIIOMUHHI.
Crtpoenue aroma, puU3HUECKUE U XUMUYECKUE CBOMCTBA MPOCTOro BemecTBa. COeTMHEHUS aTFOMUHHS — OKCHJ U TUJIPOKCHUJ, UX aM(pOTEPHBIN
xapaktep. Baxneitmune conu anmomunus. [IpuMeHenre antoMUHMS U €70 COETMHEHUM.
Keaeso.
CtpoeHne aToMa, (pU3NYecKre 1 XHMHUYECKHe CBOICTBA MpocToro Bemectsa. I'eneTnyeckue psasl Fe'? u Fe'.
Baxwuelimme conu xkene3a. 3HaueHUE KENe3a U €ro COSAUHEHUH TSl TPUPOJIBI U HAPOJHOTO X031 CTBA.

JdeMoHcTpanum.
OOpa3ipl  METOYHBIX W MIEIOYHO3EeMENbHBIX MeTauioB. OOpasibl crutaBoB. B3aumopeicTBue HaTpus, JHUTHS W KaJbIUS C BOJOMH.
BiaumopeiicTBue HaTpUs M MarHus ¢ KUCIOpoaoM. B3aumopeiictBue MetaioB ¢ HeMetainamu. [lonydenue ruapokcuaos xenesa (I11) u (IID).

JlaGopaTopHble ONBITHI.



12. BzaumMopeiicTBUE pacTBOPOB KHUCIOT MU cojiell ¢ Meraiiamu. 13. O3HakomiieHue ¢ pyaamu skenesa. 14. OkpammBaHHe NJIAMEHHM COJISIMU
LIEJTOYHBIX METAIUIOB. 15. B3auMopelicTBue kaibius ¢ Bojou. 16.1lonydenre ruipokcruia Kaablus U UCCIEIOBAHUE €r0 CBOMCTB.

17. IlomyueHue TMIpPOKCHIA aJOMUHUS U HCCIENOBaHUE €ro cBOMCTB. 18. B3ammonelicTBue xene3a ¢ constHoW kuciaotoi. 19. Ilomyuenue
ruapokcuioB xkene3a (I1) u (III) u u3yuenne ux CBOMCTB.

IIpeaMeTHbIE pe3ybTAThl 00y4eHH s

VYyamuiics 10J17KeH ymems:

HCII0JIb30BaTh MPU XAPAKTEPUCTUKE METAUIOB U UX COCAUHEHUMN IMOHATHUA: «METAJUIbD», «PsAJl AKTUBHOCTU METAJUIOBY, «IIEJIIOYHBIE METAJLIbDY,
«UIEIOYHO3EMEIIbHBIE METAJUIbI», UCIIOIb30BaTh X MPHU XapaKTEPUCTUKE METAJUIOB; 1aBaTh XapaKTEPUCTUKY XUMUUECKHUX 3JIEMEHTOB-METaINIOB
(11e0YHBIX METAJIJIOB, MarHus, KajlbliUs, aJlOMUHUS, XKeJle3a) 110 UX NoJjiokeHuto B Ilepuoanueckoil cucteme XMMHUECKUX anneMmeHToB [I. M.
MenpeneeBa (XMMHUYECKHU 3HAK, TOPSIKOBBIA HOMEp, MEPHOJ, IpyIIa, HOArPyIa, OTHOCUTEIbHAs aTOMHas Macca, CTpOCHHUE aToMma (3apsn
A1pa, YUCIO MPOTOHOB W HEUTPOHOB B siApe, OOIIee YHCIO 3JICKTPOHOB, pPACIpENeICHUE 3JIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM), MPOCTOE
BelIecTBO, GopMyIia, HA3BaHUE U TUII BBICILIETO OKCUAA U THJIPOKCUIA);

Ha3bIBaTh COSAMHEHUS METAIIOB M COCTABIIATH UX (DOPMYJIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NUECKHe U XMMHUECKHE CBOICTBA MPOCTHIX BEIECTB-METAJIIOB;

OOBSICHSITH 3aBUCUMOCTh CBOWCTB (WJIM TPEICKa3bIBaTh CBOWMCTBA) XUMHUYCCKUX JJIEMEHTOB-METALIOB (paguyc, METAIMYCCKHE CBOMCTBA
AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENLHBIE CBOMCTBA JIEMEHTOB) M 00pa3yeMbIX UMU COeIMHEHUN (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIUX
OKCHJIOB M THJIPOKCHJIOB, OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT M0JI0KeHUs B [leproauueckoil cucreMe XUMUYECKUX 3J1eMEHTOB /1.
H. Menneneena;

OIHCHIBATh OOIINE XMMHUYECKHE CBOMCTBA METAJJIOB C IIOMOIIBIO €CTECTBEHHOIO (PYCCKOT0 MJIM POJHOTO) SA3bIKA U SI3bIKA XUMUU;

COCTaBJISTh MOJIEKYJISIPHBIC YPAaBHEHUS PEaKUii, XapaKTePU3YIOIIUX XUMHUECKUE CBOWCTBA METAJNIOB U X COEIMHEHUH, a TaKXKe 3JIEKTPOHHbIE
YpaBHEHHUS [IPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHNUS;

YPaBHEHHUS DIIEKTPOJIMTUYECKON JUCCOIMAIMM, MOJIEKYJISIpHBIE, TOJHBIE M COKpAIlEHHbIE HWOHHBIC YPaBHEHHsS PEaKIUid C ydacTUEM
AJIEKTPOJIUTOB,;

yCTaHaBJIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMUYECKOM CBSI3bI0, TUIIOM KPUCTAJNIMYECKON PEHIETKA METAJIJIOB U
WX COCIMHEHUM, UX OOIUMHU (PU3UIECKUMU U XUMUYECKUMU CBOWCTBAMU;

OMUCHIBaTh XMMUYECKHUE CBOMCTBA IIEJIOYHBIX M IIETIOYHO3EMENbHBIX METAJUIOB, a TAKXKE AIIOMUHUS U Kelle3a U UX COCIUHEHUU C MOMOUIbIO
€CTECTBEHHOTI'0 (PyCCKOT'O UJIM POJIHOTO) A3bIKa U S3bIKA XUMUH;

BBITIOJTHSATh, HAOIIOAATh U ONMUCHIBATh XUMUYECKHI SKCIIEPUMEHT 10 PaCMO3HABAHUIO BAXKHEHIIINX KATHOHOB METAIJIOB, THAPOKCHI-UOHOB;
AKCIIEPUMEHTAJILHO UCCIIEI0BATh CBOMCTBA METAJIJIOB U UX COEIMHEHUH, pelIaTh SKCIIEPUMEHTAIIbHBIE 3a/1a4l 110 TeMe «MeTaibly;

OTMHCHIBATh XUMUYECKUH IKCTIEPUMEHT C IMMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UITU POJHOTO) SI3bIKA U S3bIKA XUMUU;

MIPOBOJIUTH PACUYETHI IO XUMHUECKUM (OpPMYJIaM U YPAaBHEHHSM PEAKIINN, TPOTEKAIONIUX C YIACTHEM METAIIIOB U UX COSTUHEHUH.

MeranpeamerHslie pe3yabTaTbl 00y4eHHs

VYyamuiics 10J1KeH ymems:

paboTaTh MO COCTABJIEHHOMY IUJIaHy, MCIIOJIb3ys Hapsly C OCHOBHBIMH U JIOMOJHUTENbHbIE CPEACTBA (CIPAaBOUHYIO JIUTEPATYPY, CIOXKHbBIE
npubopsl, cpeactsa UKT); ¢ moMorpio yuutenss oTOMpaTh AJ1sl pelieHus: yueOHbIX 33124 HEOOXOMMBbIE CIIOBAPH, SHLUMKIIONEANHN, CIIPAaBOYHHKH,
JJIEKTPOHHBIE JUCKH;



COTIOCTABJIATh M OTOMpaTh WH(POPMAIUIO, MOTYYCHHYIO M3 Pa3IUYHBIX HCTOYHHKOB (CIOBapH, SHIMKJIONEANH, CIPABOYHHKH, AJICKTPOHHBIE
TUCKH, ceTh HTepHEeT);
MPEICTaBIATh HHPOPMAIIUIO B BUAE TAOJIHUII, CXEM, OITIOPHOTO KOHCIIEKTa, B TOM YuCIIe ¢ TpuMeHeHueM cpeacts UKT;
oQOpMIIATH CBOM MBICIIM B YCTHOW M TNHUCBMEHHOH pedyd C Y4YeTOM CBOMX Y4YEOHBIX U >KM3HEHHBIX PEUYEBBIX CUTYyallMi, B TOM YHUCIE C
npuMeHenueM cpeacts KT,
COCTABJISITh PELIEH3UIO HA TEKCT;
OCYILECTBJIATH JI0KA3aTEIbCTBO OT IPOTUBHOTO.
Tema 2. lIpakTukym 1. CBoiicTBa MeTAJLLIOB W MX coequHenuii (2 1)’

1. OcyuiecTBieHNE LETTOYKH XUMUYECKUX TpeBpaiienuii. 2. [TonyyeHue u cBoiicTBa coequHEHUN MeTaioB. 3. PelieHue skcrepruMeHTaIbHBIX
3a/1a4 Ha pPaclO3HABaHUE U MTOJIyY€HUE COCIMHEHU METAJIJIOB.
IIpeaMeTHbIE pe3ybTaThl 00y4eHH s
VYyamuiics 10J17KeH ymems:
oOparmaThcs ¢ 1a00paTopHBIM 000PYIOBAaHUEM M HATPEBATEILHBIMU TPHUOOPAMH B COOTBETCTBUY C TIPABHIIAMHU TEXHUKU OC30ITACHOCTH,
HaAO0II0/1aTh 32 CBOMCTBAMH METAJIIOB M UX COCIUHEHUI U SBICHUSIMHU, IPOUCXOSAIINUMH C HUMU;
OMUCHIBATH XUMHUECKUHN IKCIIEPUMEHT C TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U SI3bIKA XUMUU,
JIeN1aTh BBIBOJIBI IO PE3yJIbTaTaM IPOBEIECHHOIO SKCIIEPUMEHTA.
MeTtanpeameTHblie pe3yabTaTbl 00y4eHUsI
Yyamuics X0J1KeH ymems:
OTIPEICIIATh, HCXOIS U3 YUeOHOU 3a/1aur, He0OXO0IMMOCTh UCIIOJIb30BAHUS HAOIIOICHUS MIIA DKCIICPUMEHTA.

Tema 3. Hemeranabl (25 4)
OOmast xapakTepuCTHKa HEMETa/UIOB: MoyiokeHne B [lepuomudeckoild cucrteme xumudeckux diemeHtoB JI. M. MenpgeneeBa, 0COOCHHOCTH
CTPOCHHS aTOMOB, 3JeKTpooTpuuarenbHocTh (D0) Kak Mepa «He MeTaumyHocTu», pan 0. Kpucramimyeckoe CTpoeHHE HEMETAIJIOB —
MPOCTHIX BemecTB. AyoTponus. Ouznueckue CBOMCTBa HeMeTauioB. OTHOCUTEIBFHOCTh MOHITHN «METaD) U «HEMETAIL».
Bopopona. Ilonoxenue Bomopona B Ilepmoanueckoil cucreme xumudeckux sneMeHToB JI. M. MennpeneeBa. CtpoeHne aroMa M MOJEKYJbI.
DuU3NYECKUE U XMMUYECKHE CBOMCTBA BOJIOPO/IA, €0 MOJTYUYCHUE U TPUMEHEHUE.

Bona.

Crpoenue monekyinbl. Bonoponnas xumudeckas cBsizb. Ousnueckue cBoicTBa BOJbl. AHOMAJIUU CBOMCTB BOABL. I napoduibHble U THAPOPOOHBIE
BellecTBa. XMMHUYECKHe CBOHCTBa BoAbl. KpyroBopoT Bojbl B mpupoae. Bonoouncrka. Aspanus Boibl. beitoBbie GuiibTpbl. MUHEpalibHBIE BOJIBL.
JluctuiunpoBaHHas BOJA, €€ IMOJIyYEeHUE U IPUMEHEHUE.

O0mas xapaKkTepucTHKA IaJOreHoB.

Crpoenue atomoB. [IpocTsie BelecTBa 1 OCHOBHBIE COEJUHEHNS FaJIOT€HOB, UX CBOMCTBA.

Kparkue cBenenus o xiope, bpome, prope u iozae. [lpumeHeHne ranoreHoB U UX COEMHEHUI B HApOJIHOM XO03siCTBE.

Cepa.

CrtpoeHue artoma, ajsIOTpONUs, CBOMCTBA M TpuMeHeHue pombuueckoil cepol. Oxcuabl cepel (IV) m (VI), ux momyueHuwe, cBoiicTBa u
npuMeHeHne. CepHast KUCJIOTa U €€ COJIM, UX IPUMEHEHHE B HAPOJAHOM X034icTBe. [IpOn3BOACTBO CEPHOM KUCIOTHI.

A3sor.



CrtpoeHre aromMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BElIECTBa. AMMHAK, CTPOGHUE, CBOMCTBA, MoylyueHHe W npuMeHeHue. Coau aMMOHHS, UX
cBoiictBa u mpumeHnenue. Okcuapl azota (I11) u (IV).
A3OTHas KHCIOTa, €€ CBOMCTBA U IpUMEHeHHe. HUTpaThl U HUTPUTHL, TPoOIIeMa UX COACPIKAHUS B CETTbCKOXO03SHCTBEHHON MPOAYKIIUUA. A30THBIC
ya00peHus.
Dochop.
CtpoeHue atoma, ajuIOTpOIHs, CBOWMCTBa Oenoro u kpacHoro docdopa, nx npumeHeHue. OcHoBHBbIE coemuHeHus: okcun dochopa (V) u
optodocdopnas kucnora, pocdarsl. DochopHbie yIoOpeHUsI.
Yraepon.
CrpoeHue aroma, aluIoTporus, cBolicTBa Moaudukanuid, npumenenne. Oxcuabl yraepoaa (I1) u (IV), ux cpoiictBa u npuMmenenue. KapOoHaThI:
KaJIbIIUT, CO/Ia, OTAlll, UX 3HAYCHUE B MIPUPOJIE U )KU3HH YEIOBEKA.
Kpemnuii.
CtpoeHue aToma, KpUCTAUIMUYECKUI KPEMHH, ero cBoicTBa u mpuMmeHeHue. Okcua kpemuus (IV), ero npupoaabie pa3HOBUIHOCTH. CHITUKATHI.
3HaueHue COEAMHEHUI KpEMHUS B )KMBOU U HEKMBOU npupoje. [IoHATHE 0 CUIMKATHON IPOMBILIIEHHOCTH.

JdeMoHcTpanmnm.
OOpa31pl TaJOreHOB — IMPOCTHIX BEIIECTB. B3anmMoAeHCTBIE TaJlOTeHOB ¢ HATPHEM, C aJIOMHHHEM. BrITeCHeHHe XJIopoM OpoMa WM Moja 3
pacTBOpoB uX coleil. BzaumopeiicTBue cepbl ¢ MeTalslaMH, BOAOPOIOM M KUCIOPOJIOM. B3aumoneicTBUE KOHIEHTPUPOBAHHON a30THOMU
KHUCJIOTHI ¢ Mepl0. [lornomnienne yrieM pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccTtaHoBineHne Mean u3 ee okcuaa yriaem. OOpasibl IpupOaHbBIX
coeMHEHMH XJopa, cepsl, pocdopa, yraepoaa, kpemHus. O06pa3ibpl BaXKHEHIIINX JIJIs1 HAPOJHOTO XO3sHCTBA CyNnb(haToB, HUTPATOB, KAPOOHATOB,
docdaros. OOpasibl CTEKIIA, KEPAMHUKH, IICMCHTA.

JlabGopaTopHbie ONBITHI.

20. [Tomyyenue u pacrno3zHaBanue Bojaopoja. 21. MccienoBanue moBepXHOCTHOTO HATSKEHUs BOAbL. 22.PacTBOpeHne nepMaHranara Kajiusi Win
MeIHOro Kymnopoca B Boze. 23. I'uaparanus o6e3BoxkeHHoro cynbdara meau (II). 24. MsroToBneHnue rurncoBoro oTmnevarka.
25. O3HakomileHHE C KoJIeKlHel ObITOBBIX (MIbTPOB. 26. O3HAaKOMJIEHHE C COCTaBOM MHHepaibHOW Bojbl. 27. KauecTBeHHas peakuus Ha
rajoreHu-uoHbl. 28. [lomyueHue u pacno3HaBaHue kuciopona. 29. I'openue cepbl Ha Bo3ayxe U B kuciopone. 30.CBoiicTBa pazbaBieHHON
cepHoii kucnoTel. 31. M3ydenue cBoiictB ammuaka. 32. Pacro3naBanue coneit ammonus. 33. CBoiicTBa pa30aBII€HHONW a30THOM KUCIOTHI. 34.
B3aumMoneiicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Menwio. 35. ['openue Qocdopa Ha Bo3ayxe u B kuciopone. 36. Pacrno3HaBanue
¢docdaros. 37. l'openue yras B kuciopoxae. 38. Ilomydenuwe yroiapbHOM KHCIOTHI M u3ydeHue ee cBoucTB. 39. Ilepexon kapOboHaTtoB B
THIPOKapOOHATHI.
40. Paznoxxenue rugpokapbonaTa Hatpus. 41. [TomyuyeHne KpeMHEBOW KHCIOTHI U U3YYEHHE €€ CBOMCTB.

IIpenmeTHbIe pe3yJibTAThI 00yYeHU S
Yyamuiics X0J1KeH ymemn:
WCIIOJIb30BaTh TMPH XaPAKTEPUCTUKE METAUIOB W WX COCAWHCHHH ITOHSATHS: «HEMETaJUIbly, «TaJOTeHBI», «AJIOTPOITHBIC BUIOW3MCHCHHUS,
(OKECTKOCTH BOJIbI», KBPEMEHHASI JKECTKOCTh BOJIbI», KIIOCTOSTHHAS JKECTKOCTh BOJIBI», «00II1as 5KECTKOCTh BOJBIY;
JaBaTh XapaKTEPUCTUKY XUMHUUYECKHUX AJIEMEHTOB-HEMETAIOB (BOJOPO/A, TaJOTEHOB, KUCIOPO/Ia, Cephl, a30Ta, Gocdopa, yriaepoaa, KpeMHHUs)
o ux nonoxenuro B [leproandeckoit cucteme xumudeckux snemeHToB J[. M. MenneneeBa (XUMUYECKHUI 3HAK, MOPSIKOBBII HOMEp, MEPUO/I,
TpyIa, MOArpyINa, OTHOCUTENbHAS aTOMHAsh Macca, CTpOeHHe aroma (3apsj sapa, YHCIO TMPOTOHOB M HEWTPOHOB B sIpe, OOIIee YHCIIO



ANIEKTPOHOB, PACHpPEEICHHE 3JEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (popmyrna, Ha3BaHWE W THIl BBICHIETO OKCHAA U
rupokcuaa, GopMysna U XapakTep JeTy4ero BOJOPOIHOTO COEAMHEHHUS);
HA3bIBATh COSIMHECHISI HEMETAJUIOB M COCTABJIATH UX (POPMYIIBI ITO HA3BAHUIO;
XapaKTepu30BaTh CTPOCHUE, 00IIHe (PHU3HMUECKUe U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB,;
OOBSICHSITH 3aBUCHMOCTh CBOWCTB (MJIM TPEICKAa3bIBaTh CBOWCTBA) XUMUYECKUX IJIEMEHTOB-HEMETAUIOB (PaJnyC, HEMETAIIIMYECKHE CBOMCTBA
AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX MU COCTMHEHUH (KHUCIIOTHO-OCHOBHBIE CBOWCTBA BBICIIUX
OKCHUJIOB M TUJPOKCHUIOB, JETYYUX BOJOPOJHBIX COCAMHEHUHN, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MoJjoxkeHus B Ilepuoauyeckoit
cucrteme xumuueckux aiemenToB . Y. Menneneena;
OIKCHIBATH OOIINE XMMHYECKHUE CBOMCTBA HEMETAIIIOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POAHOT0) SI3bIKA U SI3bIKA XHUMHH;
COCTaBJISITh MOJIEKYJISIpHbIE YpPaBHEHUS PEaKIMi, XapaKTEepU3YIOIIUX XUMHUYECKHE CBONCTBA HEMETANIOB M KX COCIUMHEHUH, a TaKxke
3JIEKTPOHHBIEC YPABHEHUS TPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHNUS,
YpaBHEHUS JJIEKTPOJIUTUYECKONW AMCCOLUAIMM; MOJIEKYJISIPHBIC, IOJIHBIE M COKpAlllEHHbIE HOHHbIE YPAaBHEHMSI PEaKUui C ydacTHEM
AJIEKTPOJIUTOB;
yCTaHABIUBATh IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEX]Iy CTPOCHHEM aTOMa, XUMUYECKOU CBS3bI0, TUTIOM KPUCTAITUYECKON PEIIETKH HEMETAIIJIOB
Y UX COCIMHEHUH, UX OOMHMMH (PU3UIECKIMH U XUMHYECKUMHU CBOMCTBAMH,
OIKCHIBATh XMMHUYECKHE CBOMCTBA BOJOPOJIa, TaIOTEHOB, KUCIOPOAa, Cephl, a3oTa, docdopa, rpaduTa, aiMasza, KpeMHHUS] U UX COCIUHEHUH C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;
OIHCHIBATH CIIOCOOBI YCTPaHEHUS )KECTKOCTHU BOJIbI U BBIMOJIHATH COOTBETCTBYIOIIUN UM XUMUYECKHI SKCIIEPUMEHT;
BBITIOJHSATh, HAOJIFO/IaTh M OMKCHIBATH XUMHUYECKHI SKCIIEPUMEHT IO PACIIO3HABAHWIO MOHOB BOJOPOJA W aMMOHUSA, Cyibdar-, kapOoHaT-,
CUJIMKAT-, pocdar-, XJI0pua-, OpOMHI-, HOIU/I-HOHOB;
AKCIIEPUMEHTAJILHO UCCIIEIOBATh CBOMCTBA METAJJIOB U UX COCMHEHUH, PellIaTh SKCIEPUMEHTAIIbHBIC 33/1a4H 10 TeMe «HemeTramiby;
OIHCHIBATh XUMUYECKUH IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) S3bIKA U SI3bIKA XUMUU;
MIPOBOJIUTH PACUYETHI IO XUMHUECKUM (HOpMYJIaM U YPAaBHEHHSIM PEAKIIUN, TPOTEKAIONIUX C YIaCTHEM HEMETAJUIOB U UX COCTUHECHHI.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHu s
VYyamuiics 10J1KeH ymems:
OpPraHM30BBIBATH yUeOHOE B3aUMOACHCTBHE B IPyIIE (pacipeensaTh POH, JOTOBapUBaThCA APYT C APYTOM H T. 11.);
MpeABUIECTh (IPOrHO3UPOBATH) MOCIEACTBHUS KOJUIEKTUBHBIX PEIICHUH;
MMOHUMATh MIPUYMHBI CBOET0 HEYyCIeXa U HaXOJUTh CIIOCOOBI BBIXOJIa U3 ITOM CUTYAIINH;
B JIMAJIOTE C YUYUTENIEM YYHUTHCS BHIPAOATHIBATH KPUTEPUM OLIEHKH M OMPEICNISITh CTENEHb YCIEIIHOCTH BBITIOJIHEHHS CBOEH pabOThI U padOThHI
BCEX, UCXO/IS U3 UMEIOIIUXCSI KPUTEPHUEB, COBEPILIEHCTBOBATh KPUTEPUU OLIEHKH M MOJIb30BATHCSI MU B XOJ€ OLICHKU U CAMOOLICHKH;
OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHPYS €€;
MOATBEPKIaTh ApTyMEHTHI (paKTamu;
KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;
CIIyIIATh APYTUX, MBITAThCS IPUHUMATH IPYTYIO TOUKY 3pEHHS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PCHHS;
COCTaBJISITH pedepar mo onpeneaeHHon Gpopme;
OCYUIIECTBJISATh KOCBEHHOE Pa3/IEIUTENbHOE JOKA3aTENbCTBO.

Tema 4. lIpakTukym 2. CBoiicTBa coeMHeHuii HeMeTaL10B (3 4)!



1. Pemenue skcnepuMeHTanbHBIX 3a7ady 1o teme «lloarpynma ramoreHoBy». 2. PemeHue skcniepuMeHTanbHBIX 3anad no Teme«lloarpynmna
Kuciaopona». 3. PemeHue skcnepuMeHTanbHbIX 3amad no teme «lloarpynma aszoray». 4. PemieHue SKCnEepUMEHTAIbHBIX 3a/ad MO TEME
«[Tonrpymnmna yrnepoaay. 5. [lonyyenue, cobupanue u pacro3HaBaHHE T'a30B.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUs

VYyamuiics 10J1KeH ymems:

oOpamaTthcs ¢ 1ad0paTopHBIM 000PYIOBAHUEM M HarpeBaTEILHBIMU MTPHOOPAMU B COOTBETCTBUH C MPABUIIAMH TEXHUKH 0€30MMaCHOCTH;
Ha0II01aTh 32 CBOMCTBAMHM HEMETAJIOB U UX COSIUHEHUN U SBJIICHUSIMH, IPOUCXOAIITUMU C HUMU;

OMUCHIBATh XUMHUYECKUHN IKCIIEPUMEHT C TOMOILBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U A3BIKA XUMUH;

JIeNaTh BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEICHHOIO SKCIICPUMEHTA.

MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHUsI

VYyamuiics 10J17KeH ymems:

OTIPECIIATh, UCXO/IS U3 YIeOHOM 3a/1a4ur, He0OXO0IMMOCTh UCIIOJIb30BAHMS HAOJFOICHUS WIIH DKCIICPHUMEHTA.

Tema 5. O6001eHHe 3HAHMI 10 XUMHHM 32 KYPC OCHOBHOI1 11K0Jb1. [ToaroroBka
K rocyzapcrseHHoi uroropoii arrecraunu (TUA) (10 )

Ilepnonnueckuit 3axkoH u Ilepuonnueckas cucremMa xuMH4Yeckux 3jeMeHTOB [[. M. MenneneeBa. @u3n4eCKU CMBICI HOPSAIKOBOIO HOMEpa
3JIEMEHTa, HOMEPOB NEPHUOJIa U TPYMHIbl. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB 3JIEMEHTOB U MX COCAMHEHUW B MEpUOJAX U IPYIIax B CBETE
IIPE/ICTAaBICHUI O CTPOEHUH aTOMOB JIEMEHTOB.
3HavueHHe NEePUOJNYECKOr0O 3aKOHA. BUIbI XMMUYECKUX CBS3€M M THIBI KPUCTAIUIMYECKUX PEIIETOK. B3auMOCBA3b CTPOEHUS U CBOWCTB BELLECTB.
Knaccudukanys XuMHUECKHUX peaklui [0 pa3IMYHbIM IIPU3HAKaM (YUCIIO U COCTaB pEarnpyromnux 1 00pa3yroluXcs BEECTB; HAInUNe
rpaHMIbI paszzena (as; TernaoBoi 3P PeKT; U3MEHEHNE CTeNeHel OKUCIEHHs aTOMOB; MCII0JIb30BaHUE KaTalu3aTopa; HAIpaBJIeHUE MPOTEKAHUS).
CKOpOCTh XMMUYECKUX PEaKIUid U (PakTopsl, BAusomue Ha Hee. OOpaTUMOCTh XMMHUUYECKHX PEAKIMA M CIOCOOBI CMEIICHHUS XUMHYECKOTO
paBHOBECHS.
[IpocTeie M cloXHBIE BellecTBa. MeTayulbl M HEMeTaulbl. | eHeTHueckue psapl MeTajia, HeMeTaula M ImepexoAaHoro Meramia. OKcuablu
THJIPOKCUBI (OCHOBaHMS, KUCIOThI, aM(pOTepHbIe TUAPOKCHUBI), coiu. X cocTaB, kinaccudukanus v oOIiMe XUMHUYECKUE CBOICTBAa B CBETE
TEOPUH AIEKTPOIUTUUECKON JUCCOLTUAIIH.

JInuHOCTHBIE pPe3yJbTaThl 00yUeHusl
VYuyanuiics 101KeH:
3HAMb U NOHUMAMb. OCHOBHBIE MCTOPHUYECKHE COOBITHS, CBS3aHHBIE C Pa3BUTHEM XHMHH W OOIIECTBA; JOCTHXKEHUS B 00JIACTU XMUMHUH WU
KYJIbTYPHBIE TPATUIUH (B YACTHOCTH, HAYYHBIE TPATUIIUN) CBOCH CTPAHbI; OOIIEMUPOBBIE TOCTHKEHHS B 00JACTH XUMUU; OCHOBHBIE TTPUHIIUIIBI
Y TIpaBUJIa OTHOIIEHUS K MMPUPOJIC; OCHOBKI 3JJOPOBOTO 00pa3a )KU3HH U 37I0POBhECOEPETAIONINX TEXHOIOTHIA,
MpaBWJia TOBEICHUS B YPE3BBIYAMHBIX CUTYyaIMSAX, CBA3AHHBIX C BO3JCHCTBHEM pa3IUYHBIX BELIECTB; OCHOBHBIC MpaBa U OOSI3aHHOCTH
rpakJaHrHA (B TOM YHCIIE yUYaIIerocs), CBI3aHHbIE C TUYHOCTHBIM, MTPOPECCHOHAITBHBIM U KU3HECHHBIM CAMOOTIPE/ICTICHUEM;
COLIMATIbHYIO 3HAUMMOCTh U COJIep:KaHue MPOodeccHil, CBSI3aHHBIX C XUMUEH;



UCHBIMbBIGAMb. TYBCTBO TOPAOCTH 332 POCCHICKYI0 XMMHYECKYI0 HAyKy U YBOKEHHE K HCTOPUU €€ PA3BUTHUS;, YBAKEHUE U TMPUHSATHE
JOCTHKCHUH XUMHUHU B MHUPE; JIFOOOBb K MPUPO/JIC; YBAKEHUE K OKPYKAIOMUM (yJaIluMCs, YUUTEIAM, POJAUTEISAM U Ap.) — yMETh CIylmiaTh U
CJIbIIIIATH napTHepa, HpI/ISHaBaTB HpaBO KaxXa0ro Ha CO6CTB€HHO€ MHCHUC, HpI/IHI/IMaTB peLHCHI/IH C y‘-IeTOM HO3I/IHHI>'I BCEX y‘-IaCTHI/IKOB; ‘-IYBCTBO
MPEKPACHOTO U ICTETUYCCKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHPOM BCINECTB M WX IPEBPAIICHHN;, CAMOYBO)XCHHE M SMOIMOHAIBHO-
MOJIOKUTEIBHOE OTHOIIIEHHUE K cele;

npu3Haeams: NSHHOCTH 3JI0POBBS (CBOETO U IPYTUX JIIOJICH ); HEOOXOIMMOCTh CAMOBBIPKCHHUS, CAMOPEATH3aI[H, COIIMAILHOTO MPU3HAHUS;
OCO3Haseamsb: TOTOBHOCTH (I/IJII/I HCFOTOBHOCTB) K CaAaMOCTOATCIbHBIM HOCTynKaM nu HeﬁCTBHHM, OTBCTCTBCHHOCTH 3a UX pGSYJIbTaTBI; TOTOBHOCTH
(WJTM HETOTOBHOCTH) OTKPBITO BBIPAXKATh M OTCTAMBATh CBOIO MO3UIIMIO U KPUTHYHO OTHOCUTHCS K CBOMM ITOCTYIIKaM;

nPOAGNAMD: DKOJIOTHUECKOE CO3HAHUE; JOOPOKEIATEIHPHOCTh, JOBEPUE U BHUMATEIHHOCTh K JIFOISIM, TOTOBHOCTh K COTPYAHHYECTBY U APYKOE,
OKa3aHWIO TIOMOIIM TeM, KTO B HEH HYyXJaercs; 00OOMICHHBIA, YCTOWYUBBIA W H30MpATCIIbHBIN IMO3HABATEIBHBIA HHTEPEC, WHHUIIMATHBY MU
M0003HATENIFHOCTh B M3YYCHHH MHUpPA BEIIECTB M PEAKIUN; ENCYCTPeMIICHHOCTh W HACTOMYHMBOCTh B JIOCTH)KCHHUU IIeNiel, TOTOBHOCTh K
MIPEOJOJCHUIO TPYIHOCTEH; YOEkKJICHHOCTh B BO3MOXXHOCTH IO3HAHMS IMPHPOIBI, HEOOXOJIMMOCTH Pa3yMHOI'O HCIOJIb30BAaHUS JIOCTHIKCHUH
HAYKW ¥ TEXHOJIOTUH /ISl pa3BUTHS OOIIECTBA;

yMemp: YCTaHABJIMBATH CBSI3b MEK/Y IICJIBI0 U3YUCHHSI XUMHU U TEM, JIJISl UETO OHA OCYIIECTBISIETCS] (MOTHBAMH); BBIIOJIHATh KOPPUTHUPYIOIILYIO
CaMOOIICHKY, 3aKJIFOYAIONIyIOCS B KOHTPOJIE 3a IMPOIECCOM HM3y4YCHHS XUMHUU M BHECEHHWU HEOOXOJHMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX
JTanam M crnoco0am M3y4YeHHs Kypca XMMUH; BBITIOJHITh PETPOCIICKTHBHYIO CAMOOIICHKY, 3aKIIIOYAOIIYIOCS B OLIEHKE Ipolecca M pe3ysibTara
W3YYCHHS Kypca XUMUU OCHOBHOM IITKOJIBI, TOABEICHUN UTOTOB HA OCHOBE COOTHECCHHMSI IIEJICH U Pe3yIbTaTOB;

CTPOUTH JKU3HEHHBIE W TNMPO(ECCHOHANBHBIC IUIAHBI C YYETOM KOHKPETHBIX COIMAIbHO-HCTOPUYECKUX, TMOJMTUYCCKUX U IKOHOMHUYECKHUX
YCIIOBUI; 0CO3HABATh COOCTBEHHBIC IIEHHOCTH U COOTBETCTBHE UX

MPUHUMACMbIM B )KM3HH PEIICHUSM; BECTH TUAJIOT HA OCHOBE PaBHOINPABHBIX OTHOIICHWH W B3aWMHOIO YBa)KCHUS; BBIICISITh HPABCTBEHHBIN
ACIICKT IMOBCACHUS WU COOTHOCHTH HOCTYHKI/I (CBOI/I nu IIpyFI/IX Hmﬂeﬁ) nu CO6I>ITI/I$[ C HpI/IH?ITI)IMI/I OTUYCCKHUMHU HOpMaMI/I; B Hpenenax CBOHUX
BO3MOYKHOCTEH IMPOTHBOICHCTBOBATh JCUCTBUSAM M BIUSHHSM, NPEACTABISIFOIIAM YIpo3y >KU3HH, 3JJOPOBBIO M 0€30MaCHOCTH JIMYHOCTH U
o011IecTBa.

IInanupyembie pe3yabTaTbl 00y4eHH:

BeinyCKHUK Hay4uTCH:

* ONMCBIBATh CBOMCTBA TBEP/BIX, XKHUIKHUX, FA3000pa3HbIX BEILIECTB, BIJENSAA UX CYIIECTBEHHbIC IPU3HAKHY;

* XapaKTepru30BaTh BELIECTBA II0 COCTAaBYy, CTPOCHHUIO M CBOMCTBAM, YCTaHAaBIMBATh NPHUYHHHO-CIIEICTBEHHBIC CBSI3M MEXKIY JIAHHBIMU
XapaKTEPUCTUKAMHU BEILECTBA;

* PaCKpBIBATH CMBICI OCHOBHBIX XHMHYECKHMX IOHATHUH «aTOM», «MOJIEKYJa», «XUMHYECKUN DIIEMEHT», «IIPOCTOE BEUIECTBO», «CIIOKHOE
BEILECTBOY», «BAJIECHTHOCTDY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (POPMYI U CYHTHOCTh XUMHUUECKUX PEaKUuil ¢ TOMOIIbI0 XUMUYECKUX
YpaBHEHUMH;

* BBIUNCIATE OTHOCUTENIBHYIO MOJIEKYJSPHYK0 W MOJSPHYIO MacChl BEHIECTB, a TAK)KE€ MACCOBYIO [JOJIF0 XMMHUYECKOTO DJIEMEHTa B
COCIMHEHMSX JUIS OLICHKU UX IPAKTUYECKOW 3HAYMMOCTH,



* CpaBHUBATh 110 COCTAaBY OKCHUbI, OCHOBAHMsI, KUCIIOTHI, COJIH;

* KJIaCCU(PMLIMPOBATh OKCU/IbI U OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTBI M COJIU 110 COCTABY;

* [10JIb30BAThCA J1a00OPATOPHBIM 000PYIOBAaHUEM M XMMHUYECKON TIOCYI0M;

* IPOBOJIUTh HECJIOKHBIE XUMUYECKHUE OMNbITHI U HAOIIOIEHHS 32 N3MEHEHUSAMHU CBOMCTB BEIIECTB B MPOLIECCE UX IPEBPALLCHUI; COOM0AaTh
IpaBUjIa TEXHUKU 0€30IaCHOCTH IPY MPOBEICHUH HAOIIOACHUN 1 OTBITOB;

* pa3nuyaTh SKCIEPUMEHTAJIBHO KUCJIOTHI M INENOYM, MOJIB3YSACh WHAMKATOPAMHU; OCO3HaBaTh HEOOXOAMMOCTb COOJIIOJEHUS Mep
0€30MMacHOCTH NP OOPAIICHUH C KUCIOTaMH U IIEIOYaMH.

* pacKpbIBaTh CMBICI Niepuoandeckoro 3akoHa J[. 1. Menneneesa;

* OMHCHIBATh U XapaKTEPH30BATh TAOIUYHYIO (OPMY MEPHUOJHMUECKON CUCTEMBI XHMUYECKUX AJIEMEHTOB;

* XapaKTEpU30BaTh COCTAB aTOMHBIX SAJIEP U PACHPENEICHUE YUCIIA JIEKTPOHOB I10 MIEKTPOHHBIM CJIOSM aTOMOB XHMHUYECKUX JJIEMEHTOB
MaJlbIX IIEPUOJI0B EPUOINYECKON CUCTEMBI, @ TAK)KE KaJIUs U KaJIbIUS;

* pa3nu4aTh BUJbl XUMUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJCHTHYIO HENOJSAPHYIO U METAITIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMHUUECKUMH CBSA3SIMH Pa3HOTO BUA;

* BBIBIIAITD  3aBUCHMOCTb CBOMCTB BELIECTB OT CTPOEHUS HUX KPHUCTAUIMYECKUX PEMETOK: HMOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX,
METAIINYECKHX;

* XapaKTepHU30BaTh XUMHUYECKUE FJIEMEHTBI U UX COEJMHEHUS Ha OCHOBE MOJIOKEHHSI JIEMEHTOB B IEPUOANYECKON CCTEME U 0COOEHHOCTEH
CTPOEHHS UX aTOMOB;

* XapaKTEpU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAYEHHUE IIEPUOINYECKOrO 3aKOHA U NIEPUOAMYECKON CUCTEMBI XMMHUECKUX DIIEMEHTOB
J. . MenneneeBa; * 00BACHATh CYyTh XMMUYECKHX IPOLIECCOB U MX MPUHIMITAAIBHOE OTIUYNE OT (PU3HUECKUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBHS IPOTEKAHMSI XUMHUYECKUX PEAKIIMIA;

* YCTaHABJIMBATH MPUHAIICKHOCTh XHMUYECKON PEaKLIUU K ONpeAeIEHHOMY THITY 10 OJHOMY M3 KJaCCH()MKAIMOHHBIX MPU3HAKOB: 1) 1o
YUCIIY U COCTaBY MCXOAHBIX BELIECTB U IMPOAYKTOB peakiK (PeaklMy COSUHEHUS, PAa3IOKEHUS, 3aMeIlleH!s] 1 0OMEHa); 2) O BbIIEIECHUIO WK
MOTJIOLIEHUIO TEIUIOTHl (Peakluu 3K30TePMHUYECKHE M IHAOTEPMUYECKHUE); 3) M0 M3MEHEHHUIO CTENEHEN OKUCICHHS XMMHUYECKUX SJIEMEHTOB
(peakIy OKUCIUTENFHO-BOCCTAHOBUTENBHBIE); 4) 110 00paTUMOCTH Tpoliecca (peakluu oOpaTUMble U HEOOpaTHUMBIE);

* COCTaBJIATh YpPaBHEHUS 3JIEKTPOJIUTUYECKOM AMCCOIMAIMU KHUCIIOT, IIEeJouYel, CoJied; IMOJIHBIE M COKpallléHHblE HOHHBIE ypaBHEHUS
peakiuii oOMeHa; ypaBHEHHsI OKUCIINTEIbHO-BOCCTAHOBUTENIBHBIX PeaKIHii;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKHX peaKkUMi 1o (opmynaM/Ha3BaHUSM HCXOJHBIX BELIECTB; ONpPENEIATh WCXOJHBIE BEIIECTBA IO
¢dbopMynaM/Ha3BaHUSAM MPOYKTOB PEAKLIUY;

* COCTaBJIATh YPaBHEHMsI PEaKIMH, COOTBETCTBYIOUIMX IIOCIEIOBATEIbHOCTH («IIETIOUKE») MPEBPALEHNII HEOPraHWYEeCKUX BEIIECTB
Pa3IMYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA MPU3HAKU, CBUETEIBCTBYIOIINE O MPOTEKAaHUHM XUMHUUECKON PEeaKIvH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU [10JIEH PAaCTBOPEHHOIO BEILIECTBA;

* ONpENENATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U LIEI0YEH 110 U3MEHEHUIO OKPACKU WHUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEAKLIUH, TOATBEPKAAIOIINE HAIMUUE B BOJHBIX PACTBOPAX BELIECTB OTAEIbHBIX HOHOB

* ONpENeNATh MPUHAIEKHOCTh HEOPraHMYECKHUX BEUIECTB K OJHOMY M3 M3YyYEHHBIX KJIACCOB/TPYMI: METaJIbl M HEMETaJUIbl, OKCHJIbI,
OCHOBAHWUS, KUCIIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BEUIECTB 110 UX HA3BAHMSIM;

* OIIPEJENSTh BAJICHTHOCTD U CTENIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;



* COCTaBJIATH (POPMYIBI HEOPTAHUYECKUX COCAMHECHHU IO BAJCHTHOCTSM W CTEMEHSM OKHUCIICHHsS DJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB,
yKa3aHHBIM B Ta0JIUIIE PACTBOPHUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH;

* OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHHS (PU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEUIECTB (METAJIIOB M HEMETAIIIOB) M UX BBICIIIUX
OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMU BTOPOTO M TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XUMUIECKUE CBOMCTBA, XapaKTEPHBIE JIJISl TPYIIIT OKCUIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIC JIJIS KaXKJ0T0O M3 KJIACCOB HEOPTaHUYECKHUX BEIIECTB: KUCIOT, OCHOBAaHUH, COJICH;

* IPUBOJIUTH MPUMEPHI PEaKLUM, MOATBEPKAAIONINX XUMHUYECKHUE CBOMCTBA HEOPTaHWYECKHUX BEIIECTB: OKCHUJIOB, KHUCJIOT, OCHOBAaHUU U
CoJIeH;

* OIPECIISTh BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIMIX;

* COCTaBJIATh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIN OaaHC (11 M3YYCHHBIX PEAKIIUNA) IO MPEIOKEHHBIM CXeMaM PEaKInii;

* MPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TTOTBEPKIAIOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;

Boinycknuk noayuum 603mMo0x4cHOCHIb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCSL C BEUWECNBAMU 8 NOBCEOHEBHOU JHCUSHU,

* 0CO3HABAMb HEOOX0OUMOCHb COONIOOEHUSI NPABUTL IKON02UUECKU DE30NaACHO20 NOBEOCHUs 8 OKPYHCalowell NPUpooOHolU cpeoe;

* NOHUMAMb CMBICT U HEOOXOOUMOCMb COONIOO0EHUsL NPEONUCAHUL, NPedlazaemblx 8 UHCMPYKYUAX N0 UCHOIb308AHUIO TeKAPCME, CPeOCms
OBLIMOBOU XUMUU U OD.;

* UCNONIL308AMb NPUOOPEMEHHbIE KIHOYEBble KOMNEMEHMHOCMU NPU BbINOJHEHUU UCCIe008aAMENbCKUX NPOEKMO8 NO U3YUEHUI) CEOUCME,
Cnocob08 NoyueHus U pacho3HABAHUS BEUJeCME,

* Pazeuamsb KOMMYHUKAMUBHYIO KOMNEMEeHMHOCb, UCHOAb3YSl CPeOCmEd YCMHOU U RUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ mekcmamu
VueOHUKa U OONONHUMENbHOU AUMepamypol, CNpagouHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCMb K VEANCEHUI0 UHOU MOYKU 3PEeHUsl npu
00CcydHCcOeHUl pe3yIbmamos blNOJIHEHHOU padombi;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECBAX U XUMUYECKUX NPOYECCax, KPUMULEeCKU OMHOCUMbCA K NCeBOOHAYYHOU UHpopmayuu,
Hed0bpOCo8eCmHOl peKiiame, Kacaruweucs UCNoaIb308aHUS PA3TIUYHBIX GeUieCME.

* 0CO3HABAMb 3HAUEHUE MeOPeMUeCKUX 3HAHUL 0151 NPAKMUYECKOU 0esimelbHOCMU Yello8eKd;

* OnuUCHLIBAMb U3VUEHHblE 00bLEKNMbL KAK CUCMEMbL, NPUMEHSISL I0UKY CUCIEMHO20 AHATU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHECKOU CUCMEeMbl XUMUYECKUX DNIeMeHMO8 OJisi 00BACHeHUs U Nped8UOeHUs C8OUCME
KOHKDEMHbIX BeUjecms;

* pazeusamv UHQGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPeOCmEoM Venyoienus 3HaAHULl 00 UCOpUU CIMAHOBNIEeHUs XUMUYECKOl HAYKU, eé
OCHOBHBIX NOHAMULU, NEPUOOULECKO20 3AKOHA KAK OOHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U
MEXHUKU.

* COCMABNAMb MONEKYIAPHbIE U NOJIHbIE UOHHBLE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUM,

* IPUBOOUMb NPUMEPbl  PeaKyutl, NOOMBEEPHCOAIWUX CYUECNBOBANHUE B3AUMOCEAU MEHCOY OCHOBHBIMU KIACCAMU HEOPAHUYECKUX
geuyecms;

* NPOCHO3UPOBAMb PE3YTbIMAMbL 8030EUCMEUs PA3IUYHBIX PAKMOPO8 HA USMEHEHUE CKOPOCTIU XUMUYECKOU PeaKyuu;

* NPOCHO3UPOBAMYb Pe3YIbMAaAmbl 8030€UCMEUs PA3TIUYUHBIX PAKMOPO8 HA CMEWEHUE XUMUYECKO20 PABHOBECUS.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA BeWeCn8 Ha OCHOBe UX COCMABA U CIPOEHUS,



OKUCJIEHUA 2]1EeMEHRMO08, 6)60()}11/1/;1/!)6 8 e2co cocmas,

Temamuueckoe nianupoearnue no xumuu, 8 Kknacc

® NPOCHO3UpPO6ANTL CnocooHOCMb eeuiecmea npoAeiAmb OKUCIUMENbHbIE UL 60CCNIAHOBUME/IbHbLE ceolicmea ¢ yllémOM cmenexetl

® 8bLA6JIAINbL CYyUlecmeoeaHue 2eHemu4ecKol 83aumMoCessu MeD/C()y sewyecmeamu epﬂay: npocmoe eeuyecmeo — OKCUO — ZMOPOKCMO — COJlb,
® OpecaHu3o0e6vleantv, npoeodumb YHUeHu4ecKkue npoexKnol no UCCNIE00B8AHUIO CEOUCTE sewecme, UMerouwux 6AsCHoe NpaKkmuiecKoe 3Haderue.

Ne | HammeHoBaHMe TeMBbI Bcero N3 Hux
n/m 4yacoB
IpakTnyeckune padoThl KonTposba
ble padoThI
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémsbl oOpamieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM U
HaOJII0JICHUE 32 TOPSAIIEH CBEYOM.

2. | Tema 2. 7 1
ATOMBI XMMHUYECKUX IJIEMEHTOB

3. | Tema 3. 5
IIpocTeie BemecTBa

4. | Tema 4. 16 | Ne3. Ananu3 mouBbI U BOBI. 2
CoenMHEeHN XMMHUYECKHUX Ned. TTpurotoBneHne pacTBOpa caxapa ¢ 3aJJaHHOM MacCOBOM Jomeit
3JIEMEHTOB PacCTBOPEHHOT'O BEIIIECTBA.

5. | Tema 5. 12 | Neo5. Ilpu3Haku XUMHUYECKHX PEAKLIUM. 3
N3menenns, Ipoucxoasiume ¢
BEIIECTBAMH.

6. | Tema 6. 22 Ne6.CBoiicTBa KHCIOT, OCHOBAHMI, OKCHUIIOB M COJIEH. 4
PactBopenue. PacTBopsl. Ne7. Perienue skcriepiMeHTaIbHBIX 3a/1au.
CoiicTBa pacTBOpOB
3JIEKTPOJIUTOB.
Hroro: 68 7 4




Temamuueckoe njiaanupoearue no xumuu, 9 knacc

Ne | HamMeHOBaHHE TeMbl Bcero M3 aux
n/n 4acoB
IIpakTH4eckne padoThI KoHTposbHbI
€ padoThl
1. | Beenenue. Ob6mas | 9 1
XapaKTepUCTUKA XUMHUYECKUX
3JIEMEHTOB u XAMHYECKHUX
peakuuii
[Tepuonnueckuii 3aKOH 51
[lepuonnueckas cucrema
XuMHYecKkux aneMmenTto . H.
Meunneneena
2. | Meramnsl 19 Nel Pemenue skcriepuMeHTalIbHbIX 1
3a/1a4y Ha paclo3HaBaHUE U MOJIYYEHUE COCTMHEHU METAJIJIOB.
3. | Hemerasmibl 23 Ne 2 Pemenue sxkcriepuMeHTaIbHBIX 3a1a4 1o Teme «[loarpymnmna kuciaopoaar. 1
Ne 3 Pemienne skcnepruMeHTaIbHbIX 337124 1o Teme «lloarpynmel a3ora u
YIIIEPOaa».
Ne 4 Tlonyuenue, cobupanue 1 pacrio3HaBaHKe ra3oB.
4. | Oprannveckue BeIeCTBa 9
5. | O6oOmeHrne 3HaHUK MO0 XMMHUU 3a | 8 1
KYpPC OCHOBHOM IIKOJIBI.
6. | Wroro 68 4 4




KaJ’IeH}IaPHO-TeMaTI/I‘IGCKOC IJIAHUPOBAHHE 8 kaacc

Ne ypoka | [lata Paznen, K | DnemenTst O06pazos.
o TemMe TeMa ypoka 07 | comepKaHusA TpeGoBarus K yPOBHIO MO/IrOTOBKH Pecypchr
i Jomaraee
ITna | ®ax io peryins- [I03HaBa- KOMMYHHK | JMYHOCTH 3a/1a-HUE
H T THBHBIC TEJIbHBIC aTHBHBIC bIC
Beenenue. Ilpeamer xumum (6 yacos).
1 Bognsnit nHCTpyKTaxX o Th npu pabdote | 1 | ®usnveckue dopmu- Dopmu- Dopmu- dopmu- OO0mwscHeHNE §1, yop. 4
B kabunete xumud. [Ipeqmer xuMum. CBOICTBa, poBaHHe poBaHne poBaHHe poBaHHe HOBOTO
Bemectsa. ¢usmueckoe Teno MIOHATHA O | YMEHUS YMEHUS HHTEpeca K | MaTepHuaia
2 [IpeBpamenwus BemecTs. Poib XuMuu B 1 | ®Ousuueckue XUMHHU U HaOmronate | paboTaTh B | HOBOMY OO0mwscHeHNE §2,3
KHM3HU YeJIOBEKa. CBOHCTBa €€ PO B , JIeTaTh mapax, IpeaMe-Ty. | HOBOTO
KHU3HU BBIBOJIBI OTBEYAThH MaTepuaia
3 [pakruueckue padorni: Nel. «[Ipuémer | 1 | JIab.0opynoBanue u 4eJI0BeKa npu Ha Brmonaenne c.198
oOpamenns ¢ 1a0-M 060pyTOBaHHEMY TpaBUiIa pabOTHI C IIPOBE/ICHU | BOIIPOCHI MPaKTHKyMa
UTH HUM Y OTBITOB, | yUUTENs,
4 I1. cucrema xumuueckux anementon .M. 1 | Crpykrypa m.c.Xx.3.; yMeHus HCIOJIB30~- OO0bsicHeHne §4,5
MenneneeBa. 3HAKM XUMHYECKUX MEPUOJbI, TPYIIIIHL. paboTaTh ¢ | BaTh XUM HOBOI'O
JJIEMEHTOB. XHUM. DJIEMEHTHI, UX KHHUTOMH U C | SI3BIK, Marepuaia
Ha3BaHUs. 3HAKU nepuoante | yMEHHE
XMM. JIEMEHTOB. CKOi paborars ¢
5 Xumunueckue popmyiibl. OTHOCHTENbHAS 1 | Haumensimee obuiee CHCTE-MOM. | XHMIIOCY] OO6mwscHeHnE §6 ymp. 1,4
aTOMHasl U MOJICKYJIIpHAsl Macca. KpaTHoE, aToM, Oi. HOBOTO
MOJIeKyJIa MaTepuana
6 IpakTuyeckue padornr: Ne. 1 | Xumnu u puzny BeinonHenue C.204
«Habmonenne 3a ropsimeit ceevoiny UTH SIBIICHUS MpaKkTUKyMa
Tema Ne 1. ATOMBI XMMHYECKHX 3JIeMEeHTOB (8 yacos).
1(7) OcHOBHBIE cBeJIeHHS 0 cTpoeHud atoMoB. | 1 | Atom. CtpoeHune dopmu- dopmu- Dopmu- dopmu- OO0mwsicHeHNE §7,8
N3zorormsl s1pa aToma poBaHHe poBaHne poBaHne poBaHue HOBOTO
TIOHSTHH O | YMEHUS YMEHUS HHTEpeca MaTepuaia
2(8) CrpoeHue 3JeKTpOHHBIX 0007109eK 1 | Daexrpon [lepuon. CTpoe-HUM | paboTaTh C | CIymaTh K KOHKpeT- | OObsicHeHHe §9, 10 ynp.2
aTOMOB. I'pynma aToma, KHUTOH, yUUTeNs, HOMY HOBOTO
XMMHUYECKO | YMEHUS BECTH XMMHUYECKO | MarepHaja
3(9) DJIEKTPOHHOE CTPOEHHE aTOMOB MAJIBIX CrpoeHue aTOMOB W CBA3M U | HHTETPUPO | JHUAJIOT C My OO0BsicHeHHE §9, 10
mepB Ne 1-20 DJIEMEHTOB OJIHOTO €€ BUIax. BaTh YUHUTETIEM 3JIEMEH-TY, | HOBOTO
1epro/ia, TIaBHOU 3HaHUA U3 1 IPpYIr'UMH | IIOUCK Marepuaia
4(10) V3meHeHue unciia JJIeKTPOHOB Ha HOATPYTIIBL. ¢usnkn B | ydamumu- | JONONHUTE | OOGBACHEHHE §9, 10




BHEIITHEM YHEPTeTHIECKOM YPOBHE. Cpasnaenne Me. u XUMHIO. col. JBHOM HOBOTO
Il c. x. 5. HeMe. cBoiicts. uH(popMal | Marepuaia
5(11) Wonbl. MoHHAsS XMMUUYECKAsl CBSI3b. ITonsatue nona. WU O HEM. OO0bsicHeHNE §11 ymp. 5
KoBaneHTHast cBsI3b. Nonsl, KoBai cBs3b... HOBOTO §12, ymp.2
MaTepuaa
6(12) MeTtammudeckas XdHMA9ecKas CBS3b. Meramisl, UX CBS3b OO0ObsicHeHNE §13
HOBOTO
MaTepuaa
7(13) O060011IeHIE ¥ CHCTEMATH3AIMS 3HAHUH 110 O06001EeHNE 1 [ToBTOpEeHue [ToBTOpeHnue
TeMe: «ATOMBI XUMHUUECKHX JIEMEHTOB) cHCTeMaTH3aLUs IpoiIeHHOTO
3HaHUMU. Marepuaia
8(14) KounrpoabHas padora Nel mo Teme: IloBTOpEHUE IToBTOpEHuE
«Amombl XuMu4ecKux 1emMenHmos» IpoiIeHHOTO
MaTepHaa
Tema 2. Ilpocthie Bemectsa (5 4.)
1(15) IIpocTeie BelecTBa-MeTaIIbL. duznyeckue dopmu- YMmeHue YMmenue Ognane- OObsicHeHne §14
CBOMCTBa poBaHue paborarh ¢ | COTpyAHUY | HHE HOBOTO
MOHATHUA O | y4eOHH- aTh ¢ HaBBIKa-MHU | MaTepHaja
2(16) [IpocThie BewecTBa-HEMETAIIIBI. duznyeckue MeTal-j1ax, | KOM, y4yureneMm | s OO0mwscHeHNE §15, ynp.3
Amnorpornusi. CBOWCTBa HEMeTaula | JONOJHHTE | B IIOWCKE U | MPAaKTH- HOBOTO
X, TBHOH coope 4eCKON MaTepuaa
3(17) KonnuecTto Bemectsa. Mosb. MonspHas OTHOCHUTEIIbHAS KOJIMYECTB | JIUTEpaTyp | MHGOpMALl | JesTellb- OOBsIcHEHNE §16, ynp.1-3
macca. aTOMHas 1 € BCIICCT- OH.NepUoA | uH, HOCTH HOBOI'O
MOJICKYJIsIpHas Ba. UYEC-KON CJIymaThb MaTepuaja
MAacchl CHCTe-MOH. | ero.
4(18) MonsipHbIii 00BEM Ta30B. Konuecto OObsicHeHne §17, ynp.1,2
BeIIleCTBa HOBOTO
MaTepHaa
5(19) Pemenue 3amay no Temam: «MoaapHulil Kon-Bo Beni-Ba, Pemenue 3amau u | §16, 17 ymp.
00veM 2a308, KOIUUECNBO 8eujecmsea. MOJISIpHAs Macca, yIpaXHEHUN 4-5
MOJISIPH 00BEM,
MOCTOSTHHAS
ABorazipo
Tema 3. Cioxuble BemecTna (15 4.).
1(20) CreneHb OKUCIICHUS. CreneHb OKUCTIEHUS YMenue Ymenue Ymenue OO0bsicHeHNE §18, ynp.1,2
B OMHAPHBIX pabortath ¢ | paboTatb HCTIOJb- HOBOTO
COEIMHEHUSIX yueOHu- B I1apax, B | 30BaTh MaTepuana
2(21) Baxmneiimme xnaccbl OMHapHBIX Cocras, KOM, rpymnmnax, 3HAHUS B OObsicHeHne §19, ynp.1 ,4
coennHeHui. OKCHabL. KiaccupuKanys, yMEHHE OTBEYaThH OBITY. HOBOTO
Ha3BaHUs OKCHJIOB, COTMOCTaBN | Ha MaTepuaa
3(22) OcHoBaHus. KHCJIOT, OCHOBaHUI ATB, BOTIPOCHI OObsicHeHne §20, ynp.4-5
u couieid. Pacuérel o paboTtaTh ¢ | y4dHTens. HOBOTO
(hopmynam BeleCTB. bopmynam Mmarepuana
4(23) Kucnors IIpencraButeny. . OGbsicHeHHE §21, ymp.3,5




HOBOTI'O

MaTepuana
5(24) Conn 1 OOBsicHEHHE §22
HOBOTO
MaTepuana
6(25) Cocrasiienne GOpMyIT COJICH. 1 | Knaccudukamust IoBTOpEHHUe §22, ymp.2,3
COJIEH. MIPOUECHHOTO
MaTepuania
7(26) O6001IeHre U CHCTeMAaTH3aIMs 3HaHui o | 1 [oBTOpEHHe IMoBTOpCHHUE
Teme «BaxkHeifue kinacchl OMHApHBIX NPOHAEHHOTO
COCIMHEHUIN» Marepuaia
8(27) AMopbhHBIE U KPUCTALTHYCCKUEC 1 | Atom. Monekyna OOmwsicHeHUE §23
BEIIECTBA. THIBI KPUCTAIUTHYECKUX duznyeckoe Teo. HOBOTO
pemeTox Oduznueckue Mmarepuana
CBONCTBA
9(28) YucThble BEMIECTBA U CMECH. 1 | Cmecu. Yucteie OObsicHeHnEe §24
BEIlleCTBa HOBOTO
MaTepuana
10(29) [pakTuyeckas padora Ne3. «Ananu3 1 | CocraB mo4BH Brmonaenne C.205
nouBsl 1 Boasl» UTH BOJIBI MpaKkTUKyMa
11(30) MaccoBas 10Ji1 KOMITIOHEHTOB B CMECH. 1 | Cmecn. Ynctsie Pemenne 3amauu | §25, ymp. 2,
BEIECTBA yIpa>kHESHHUH 4,7
12(31) Pemenne 3amay Ha HaxoXKaeHne MaccoBoil | 1 CwMmecu. Uncteie Pemenue 3amau | §25
JIOJIK KOMIIOHEHTOB CMECH. BEIECTBA yIpaKHEHUN
13(32) IIpakTHyeckas padora Ned. 1 | MaccoBas nons Beinonnenue C. 209
«[IpuroroBneHne pacTBoOpa caxapa ¢ caxapa B pacTBoOpe. MPaKTUKyMa
3alaHHOM MacCOBOU J0JIEN paCTBOPEHHOIO
semecrBa»y UTh
14(33) O6006m1eHre 1 cucTeMaTH3aIMs 3Hanui mo | 1 [oBTOpeHue IoBTOpEHUE
Teme: «CoeMHEHHsT XUMHYECKUX NPOWAEHHOTO
JJIEMEHTOBY. Mmarepuaa
15(34) KounTtposabHas padora Ne 2 1o teme 1 IloBTOpEeHue IToBTOpEHue
«CoeJMHEeHHs] XUMUYECKUX 3JIEMEHTOBY NPOWAEHHOTO
Marepuaia
Tema 4. U3meHnenusi, npoucxoasimue ¢ semecrsamu (10 u.).
1(35) dusnuecKkue ABICHNS B XUMHH. 1 | CnocoGsl pa3nenenust | @opmu- Ymenne Ymenue Ymenue OO6mwscHeHnE §26, ynp. 3
cMmeceit poBaHHe paborath ¢ | BecTH HWHTETPUPO | HOBOTO
MOHATHH O | y4eOHu- JIHAJIOT, BaTh MaTepuaia
XUMHYe- KOM, paboTaTh B | MOJy4CHH
2(36) XUMHUYeCKHe SBICHHs. XUMHYECKUE 1 CKIX repHOIe | Tapax, bie sHamms | OOPACHCHHE §27
PCAKIHH. peakuu-ax, | CKou paborars ¢ | B npakrn- | HOBOTO
WX THIIAX; | CHCTE-MOM, | yduTeleM. | 4ecKOu Marepuana
3(37) 3aKOH COXpaHEeHHUsI MAaCChl BEIECTRA. 1 yMeHmus ATFOPHTMO — OGbsicHeHnEe §28, ymp. 2-
XuMHYECKHE ypaBHEHHS. e —— M PaccTaB- HOBOTO 3

Marcepuajia




4,5,6(38- Pac4éThl 10 XUMHUYECKAM YPABHECHHUSIM. 3 | Komnuecto peaKkuuy U | JICHUS Pemenne 3amau u | §29, ymp. 2,3
40) BemecTBa. MoJispHas | paccTaB- ko3 hu- yIpaXHEHUI
Macca. MossipHbIi JISATh IIUEHTOB B
o0beM ypaBHe- XUMHUYECK
7,8(41, THumnp XUMHYECKUX PeaKIuii. 2 HUE B UX ypaBHe- OO0mwsicHeHNE §30-31 ymp.
42) XAMHUYECK | HMSX; HOBOTO 1-2;
ux yMeHHe MaTepuana
9(43) CKOpOCTh XUMHYECKHUX PEaKIIHA. 1 peakiuu- HHTETPHPO OGbsicHeHUE §32-34 ymp.
Karanuzartopsl. SIX. BaTh HOBOTO 2,6
3HaHUs 13 MaTepualia
8(44) IIpakTuyeckas padoraNeS« [Ipusnakn 1 usnku B Brinonnenue C.207
xumuueckux peakuuiny Uucrpykrax Th XUMUIO MIpakTHUKyMa
9(45) O06o0mmenue u cucreMaTu3anus 3Hauuii mo | 1 | Peakunu IToBTOpEHUE IToBTOpeHue
Teme «H3menenus, npoucxoosuyue ¢ pasJioxeHus, NPOHAEHHOTO
sewecmeamu. COeIMHEeHUs, 0OMeHa, Mmarepuana
3aMelleHuUs]
10(46) KourpoabHas paéora Ne3. o reme 1 IToBTOpeHue IToBTOpEHHE
«H3menenus, npoucxoosawue c MIPOMJCHHOTO
8eujecmeamu. MaTepuana
Tema 5. PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 2J1eKTPOIUTOB OKHCIUTEIbHO-BOCCTAHOBHTE/ILHbIE peakuuu (224.)
1(47) PacTtBopenune kak GU3MKO — XUMHYECKUI 1 | HMonHas cBA3b. dopmu- ®opmupor | Gopmupos | GopmupoB | OObsicHEHNE §35
npouecc. Tumnsl pactBopoB. IIoBTOpHBINM KoBanenTHas poBaHue aHue aHue aHue HOBOT'O
uHCTpyKTax 1o T.b. HETOJIsIpHAs U HNOHATHHA O | yMEHMS yMEHUs YMEHHUsA Marepuaia
MOJISIpHAS! CBSI3b. pactBo- pabotath ¢ | paboTaTh UHTETPUPO
Honsl pax, y4eOHHKO | MHAWBUIYya | BaThb
2,3(48,49) Onekrponurndeckas auccounarnys (D) u | 2 Kucnora 3JIEKTPO- M, JIBHO U B 3HAHUS O OO0ObsicHEHHE §36-37, ymp.
Teopust /] JUTHYECKO | alNropuTMa | mapax, paccTBo- HOBOTO 1,4,5
i MH COTPYOHHY | pax, MaTepuana
4(50) HonHble ypaBHEHUs peaknuil 1 | OcHoBanue JAucconyarn | COCTaBJIEH | aTb C KHCIIO-TaX, | OOBsICHEHHE §38, ynp.2, 5
n, WSl HOHHBIX | YYUTENEM, | OCHOBa- HOBOTO
HOHHBIX ypaBHeHI/Iﬁ YMEHUC HUAX, MaTepuajia
5(51) VY cItoBus IPOTEKAHUS XUMUIECKUAX 1 | VcnoBus nporekaHus | ypaBHE- u 3a/aBaTh COJLIX U OOBbsicHeHNE §33,38
peakuuii Mex1y pacTBOpaMu XUMHUYECKHUX peakiuil | HUX, paccTaHoB | BOIIPOCHI. OKCHAAX B | HOBOrO
3JIEKTPOJIMTOB 10 KOHIIA MEXAY pacTBOpaMu KHCJIO-TaX, | KA noBCC - Marepuana
JIEKTPOJIUTOB JI0 OCHOBa- ko3 hu- HEBHYIO
KOHILIA HUH, LINEHTOB B JKH3HB.
6-7(52,53) Kucinorst B cBete TO/] 2 | Kucnotsl B cBete CosX, oxucn- OObsicHeHne §39, ymp. 3,
TS OKCHJIOB, TENBHO- HOBOTO 4
OKHCIIH- BOCCTAaHOB Marepuana
8-9(54,55) OcnoBanust B csere TOJ] 2 | OcHOBaHM B CBeTe TEJILHO- UTEJIb-HBIX O6bscHeHue §40, ymp. 3,
T2 BOCCTaHOB | peaKuuu- HOBOTO 5
UTEb-HBIX | SIX. Marepuaa
10(56) Oxcu/ipl, uX KnaccuuKanus 1 CBONCTBA. 1 | Oxcuapl, X pCaKuu-x. OObscHEHHE §41 ymp. 3




KIacCUpUKanus u
CBONCTBA.

HOBOTO
MaTepuana

OOBbsicHEHNE
HOBOI'O
MaTepuana

§42 yrp. 2,5

OOBsicHEHNE
HOBOT'O
MaTepuana

§43, ymp. 2-
4

Bremonaenne
MpaKTUKyMa

C.274

IToBTOpEeHue
IIPOMJCHHOTO
MaTepuaia

IToBTOpEHUE

OObsicHeHne
HOBOT'O
Mmarepuaia

§44 ynp. 1,7

OObsicHeHne
HOBOTO
Marepuana

IToBTOpEHUE

Bremonaenne
MPaKTHKyMa

C.275

IToBTOpEHNE
MIPOUEHHOTO
MaTepuaia

[ToBTOpEHUE

11(57) Conu, X CBOWCTBA. Coun, X CBOWCTBA.
12(58) I'eHeTIgecKast CBA3b MEXKIy KIIacCaMu I'eHeTndeckas cBSA3b
HEOPTaHWYECKUX COCIMHECHUM. MEXIY KIIacCaMH.
13(59) IMpakTuueckas paGora Ne6. «CpoiicTa
KHCIIOT, OCHOBaHU, OKCHIOB U CONEi».
UTb
14(60) O06o01IeHne 1 cucTeMaTH3aLus 3HAaHUH 110
Teme: «PacTBOpeHHE U pacTBOPBDY.
15,16(61,6 OKHUCITUTENIEHO-BOCCTAHOBUTEIILHBIC
2) peakuuu (OBP).
17(63) CgoiicTBa MPOCTHIX M CIIOXKHBIX BEIIECTB B
ceere TO/] u OBP
18(64) Ipakruyeckas padora Ne7. Pemenue
9KCIICPUMEHTAIBHBIX 3a]a4 [0 TeMe:
«OBP» UTH
19(65) O0001eHe U cUcTEMAaTH3aIM 3HAHUH T10
teMe «PactBopenue. PactBopsl. CBoiicTBa
PacTBOPOB 3JIEKTPOIUTOB, HOHHBIC
ypaBuenus, OBPy.
20(66) HroroBasi koHTpoIbHAs padoTa Ned 3a
Kypc XUMHUH § Kj1acca
21,22(67,6 AHaJIu3 UTOrOBOW KOHTPOJIBHOM PabOTHI.
3) IMopTtpeTHas ranepest BEMUKHX XUMHKOB.

IToBTOpEHUE
IIPOHJECHHOTO
MaTepuaa

IToBTOpEHUE

IToBTOpEHUE
IIPONJEHHOT O
MaTepuaa

IToBTOpEHUE




Kanennpapno-temaTudeckoe niianupoBaHue 9 Kiacc

Ne Jarta Tema ypoka | Ko DJIeMeHThbI IInannpyemsle pe3yJbTAThl Oopasos.pe | /3
n/n IIn | ®da Jq. 4 coepKaAHUA IIpenmerHble Mertanpeagmernbie YY /] JIMYHOCTHBIE CcypchI
aH KT YYJ
Brenenne. O0mas xapaKTepucTHKA XMMHYECKHUX 3JIEMEHTOB M XUMHYecKnX peakuuii. [lepuonnyecknii 3aKoH 1 nepuoanvecKasi CucTeMa XuMuieckux 3jeMmeHToB JI.M.Menaeieena.
(114.)
1-2 XapaKkTepuCcTUK 2 Beonnbiit Hayuamcs: xapakrepuzoBars | PeryJasiTHBHBIE: CTaBsIT yueOHbIC DopMUPYIOT IToBTOpenue | §1,2
a XHMM 3JIEMEHTA MHCTPYKTax mo OT XUMUYECKHE JIEMEHTHI 1-3 — 3a/1a4d Ha OCHOBE COOTHECEHHS TOTO, OTBETCTBEHHOE npoiaeHHor | ymp.l,]
Ha OCHOBaHHH uThb. TO TIepHoa Mo uxX YTO YK€ U3BECTHO M YCBOCHO yUal[UMCsl, | OTHOIICHHE K 0 Marepuana
€ro IMOJIOKEHHUSI XapaxTepucTuKa nonoxxenuto [ICXD J1.1. H TOTO, UTO €II€ HEU3BECTHO YUEHHIO
B icxd /1. W. ;ﬂ;ﬁl :;TC;< (;20 Memnneneera. Ilo3naBaTe/IbHbIE:CAMOCTOITEIHLHO
MeHzeneesa. HOTOKEHUIIO B Ionyuam eosmoocHocms BBIJCISIIOT ¥ (YOPMYJIUPYIOT
TICXD J1.H. HAY4UmMbCsl. OTNCHIBATH MO3HABATEJILHYIO IIENTb
MeHzeneesa. M3ydCeHHBIE OOBEKTHI KaK KoMMmyHuKaTHBHBIE: YOPMYIHPYIOT
JemoHCTpanus: CHCTEMBI, IPUMEHSS JOTUKY COOCTBEHHOE MHEHHE M TIO3UIIHIO,
MOJIeJI! aTOMOB CHCTEMHOTI'0 aHaJIHu3a 3a7al0T BONIPOCHI, CTOSAT MOHSTHBIC AJIS
9JIeMEHTOB 1-3 —To napTHepa MOHSATHSA
MIEPHOJIOB
3. AmdotepHbIe 1 ITonsarue o Hayuamcsa: xapakrepusoBats | PeryasiTuBHble: IIposBastoT O6bsicuenue | §2
OKCH/JIBI U MePEXOAHBIX XMMHYECKHe CBOHCTBA [TpuHUMAIOT ¥ COXPaHSIOT YyUeOHYIO JOOpoXKeNnaTeNbH | HOBOTO ynp.2
THIIPOKCHU/IBI. JJIeMEHTax. aM(OTEpHBIX OKCUIOB U 3aJa4dy, yYUTHIBAIOT BbIICTICHHBIE OCTh,0T3BIBUMBOC | MaTepuaia 5,6
AmdOoTEpHOCTS. THIPOKCHIOB; HCIIOJIb30BATh YUUTEIEM OPUCHTHPHI ICHCTBUS B HOBOM | Tb, KaK
I'enernueckuit psn IIPY XapaKTEPUCTHKE BEUIECTB | y4eOHOM MaTepHaie B COTPYAHHUYECTBE C | OHUMaHHE
MIEPEXOJHOTOIIEMEHT | TOHATHE «aM(pOTEPHOCTHY, YUUTENEM YyBCTB
a. MPOBOJIUTH OMBITEHI, Ilo3naBaTenbHbIE: JpYTUXIIIOAEH U
Jla6.ombIT: MOATBEPXKIAFOIIHE Crasst 1 HOpMyJIUPYIOT IPOOIEMY COIepeKMBaHUE
1.INomyaenne XMMHUYECKHE CBOMCTBA YPOKa, CAMOCTOSITEJIEHO CO3aI0T um
THIPOKCH/IA [IMHKA U | aM(OTEPHBIX OKCHIOB U ANTOPHUTM JEATENIHOCTH NPH PELICHUN
HCCIIeIOBAHHE €T0 THIPOKCHU/IOB,; po6IeMbI
CBOMCTB IHonyuam eosmoorcnocms KoMMyHuUKaTHBHBIE:
Hay4umuvcs: 0OCO3HABATh IIposiBNAIOT aKTHBHOCTH BO
3HaYCHHE TEOPETHUECKUX B3aUMOJICHICTBUH [T PEILICHUS
3HAHUH U1 IPaKTU4IeCKOit MO3HABATENIFHBIX U KOMMYHHUKAaTHBHBIX
JIeITeIIbHOCTH YelIOBEKa 3a7a4(3a1al0T BONPOCHI, (POPMYIUPYIOT
CBOU 3aTPyAHEHUS, IPEAIaraioT IOMOIIb
B COTPYAHUYECTBE)
4. [epronuueckuit 1 Crpyxktypa IICXD Hayuamca: onuceiBath u PerynsituBHble: Onpenensitor IToBTOpenue | §3
3aKOH U IICXD J.M. Menpeneesa. XapakTepu3oBaTth TabinuHyo | I[ImaHupyroT cBou aeHcTBUS B CBOIO JINYHYIO npoiinensor | ymp.l
AN Crpoenue aToma. ¢dopmy I[ICXD J1.1. COOTBETCTBUHM C IIOCTABJICHHOM 3alauell | MO3UIUIO, o marepuana | -4
Menpeneesa B DuU3n4eCcKuil CMbICI Menpeneesa; nenaTh U YCIIOBUSIMM €€ pealln3aluu aJIcKBaTHYIO
CBETE YUeHHS O MTOPSIAKOBOTO YMO3aKITIOUEHHUS O XapaKTepe muddepeHnrpona
CTPOCHUH aTOMa HOMeEpa, HoMepa W3MEHEHHUs CBOWCTB Ilo3HaBaTenbHBIE: CTABAT HHYIO

nepro/ia, Homepa

XUMHWYCCKUX DJICMCHTOB C

1 GOPMYJIMPYIOT LETH U TPOOIEMBI

CaMOOIICHKY




TPYIIIBI XH-
MHYECKOTO dJIEMEHTA
B [ICXD JI.1.
Menneneesa.
IIpuunHbl UI3MEHEHUS
CBOMCTB XMMHYCCKHX
3JIEMEHTOB U UX
COCIMHCHUI B
NepuoJax v rpymnax,
TJIABHBIX MTOJIPYIIIAX
TIICX5 J1.1.
Menpaeneena,
JemMoHcTpanus:
pa3nuvHbIe (HOPMBI
TaOJIHIL

YBEIMUYCHUEM 3apsI0B
ATOMHBIX SITEP.

Ionyuam eosmoorcHocms
HAy4umsCs: TPUMEHSTh
3HaHMA O 3aKOHOMEPHOCTAX
MEPUOANYECKON CUCTEMBI
XMMUYECKHX JIEMEHTOB IS
OOBSICHEHUS U IPeBUICHUS
CBOMCTB KOHKPETHBIX BEILECTB

YpOKa; OCO3HaHHO U TIPONU3BOJIEHO
CTPOST B YCTHOW M MUCBMEHHOU hopme

KoMMyHUKaTUBHbIE:
Bnagenne MOHOJIOTHYECKON U
JTUAIOTHYECKON (hopMaMH pedn

CBOMX YCIIEXOB B
yuebe

TIePUOINYECKOMN

CHUCTEMBL.

JIab.omeIT:

2.MopenupoBaHue

MIOCTPOCHHUS

Ilepuonuueckoit

cucremsl J1.1.

Mengeneena
Xumuueckas Xumuueckas Hayuamcs: xapaktepuzoBath | PeryasiTuBHble: paboTaTh 1O IUIAHY, dopmupoBaHue [ToBTOpenue | §4
opraHu3anus OpraHu3alus )KMBOM | XUMHUYECKHUI COCTaB >KUBOM HCTIONB3YS CIEeIHAIFHO OJ00paHHbIe OTBETCTBEHHOT'O NpoiAeHHOr | ymp.2
JKUBOH U 1 HEXXKMBOU NPUPOIBI. | KIETKH; COCTaB siApa, MAHTUU | CPENCTBA. Y MEHUE OLICHUThH CTEIEHb OTHOIIEHHUS K o Matepuana | ,3
HEXUBOMH XUMHYECKUN COCTaB | 3€MHOI KOPBI; ycrnexa WiM Heyclexa CBOeH YYEHHIO
MIPUPOABI sipa, MAHTUU U Honyuam eo3moorcnocmeo JIeSITEIbHOCTH

3€MHOM KOPBI. Hayuumucs: 00bCHATE Mup ¢ | [lo3HaBaTeIbHbBIE: aHATH3HPOBATH,

Xumuueckue TOYKH 3PEHUSI XUMUH CpaBHUBATh U 0000IIATH H3YICHHBIC

9JIEMEHTHI B KJIETKaX nousiTHs. CTPOUTH JIOTHUECKOE

JKUBBIX OPTaHU3MOB. paccyxaeHue, BKIoYasi yCTaHOBJICHUE

Makpo- n MIPUYMHHO — CJIEICTBEHHBIX CBA3EH.

MHUKPODJIEMEHTHI. IIpencTBasTh HHPOPMALIKIO B BUIE

Jdemoncrpanusi:Mog pUCYHKa

€J1b CTPOSHUS KoMMyHUKaTUBHBIE:

3€MHOT0 11apa B OrcTauBaTh CBOIO TOUKY 3pEHUS,

MOTIEPEYHOM pa3pese MIPUBOJUTH APTYMEHTBI, MOATBEPKAA UX

bakxTamu

Knaccudukarnms O0o0meHne Hayuamcsa: yctaHaBnuBath PeryasTuBHbIe: Onpenenstor OOmwscHeHue | §5
XUMHUYECKHUX CBeJICHUH 0O MIPUHA]JIEKHOCTD BriaBuraroT Bepcuu petieHust BHYTPEHHIOIO HOBOTO yop
peakuuit no XUMHUYECKHX XUMHUYECKOU peakiu K MpOOIEMBI, 0CO3HABATh KOHCYHBIH TO3ULUIO MaTepuaia 1-8
Ppa3ITUIHBIM peaknusx. OTIpEICNIEHHOMY THITY TIO pe3ynbTaT oOyJaromuxcst Ha
OCHOBaHHUSM Knaccudukanus OJIHOMY U3 YpOBHE

XUMHUYECKHUX KJTaCCU(UKAITMOHHBIX Ilo3HaBaTebHbBIE: TIOJIO’KUTEITHHOTO




peakiuii 1mo MPU3HAKOB: 1) MO YuCITy U Be16mparoT OCHOBaHUS W KPUTEPHH IS OTHOIIEHHSA K

Pa3IIMYHBIM COCTaBY UCXOJHBIX BEIIECTB U | KiaccU(puKaruu 00pa3oBaTeILHOM

OCHOBAHHUSIM: MIPOIYKTOB peakiuu (peakiuu | IIpeoOpa3oBeIBaTh HHYOPMALIHIO U3 y mporieccy,

COCTaBY M YHCITY COCAMHEHUS, PA3TI0KEHHS, OJIHOTO BU/A B APYTOi U BBIOMPATH IS TIOHUMAIOT

pearupyromunx u 3aMemnieHus 1 0OMeHa); cebs ynoOHyto GpopMy puKcanun HE00X0IUMOCTh

00Opa3yronmxcs 2) 10 BBIICJICHHUIO FITH TpeCcTaBICHNS MHPOpMaITIH YIeHUs

BEIIECTB, TEINIOBOMY | IOTJIOIIEHUIO TEIUIOTHI

s dexry, (peakumnu sK30TepMuueckue 1 | KoMMyHMKaTHBHbIE:

HarpasJIeHUIO, 9HJOTEPMHUYECKHE); OTcranBaTh CBOIO TOUKY 3PEHUS,

N3MEHEHHIO 3) Mo M3MEHEHHUIO CTENeHeH NPUBOANTH apTYMEHTHI, TOATBEPKAAs HX

CTETICHEH OKUCICHUSI | OKUCIICHUS XUMUYECKUX ¢axramu. Paznuyate B ycTHOH peun

JJIEMEHTOB, 3JIEMEHTOB (peaKIuu MHEHHE, JI0Ka3aTeNIbCTBA, THIIOTE3HI,

o0pasyrommx OKHCJIUTEIBHO- TEOpHU

pearupyomue BOCCTaHOBHTEIIHHEIE);

BelIecTna, (haze, 4) mo oO6paTUMOCTH TpoIecca

HCTIONIb30BAHHIO (peaxkunu oOpaTUMBIE U

KaTanmsaropa. HEOOpaTHMEIE);

Jla0. onbITHI: Honyuam eo3moorcnocmeo

3. 3amemeHue HAy4ubcs: COCTaBISTD

KEeJIe30M Me/iU B MOJIEKYJISIPHBIE U TIOJIHBIE

pactBope cynbdara HMOHHBIC YPaBHEHUS 110

menu (II) COKpalIeHHbIM HOHHBIM

YpaBHEHHSIM.

ITonarue o [Monsitue o ck/ x-it p- | Hayuamca: Ha3bBaTh PerynsartuBHbie: IIposBisroT OO6mwsacHeHue | §5
CKOPOCTH nn. akTopsl, (hakTOpHI, BIHUSIONINE HA CaMOoCTOSITeIbHO 00HApYXKUBAIOT U YCTOWYHBBIN HOBOTO ymp
XIUMHAYIECKOH BIIMSIFOIIIME HA CK/ X-H | CKOPOCTh XUMHUYECKON (bopMyIHPYIOT IpodIIEMYy. yaebHO — MaTepuaia 1-5
peakuuu p-uu. peaknuu 1 00BSICHATD X TI03HABATENbHBIH

JeMoHcTpanum: BIIMSTHUE Ha CKOPOCTh IMo3naBarenbHbIE: HHTEPEC K HOBBIM

3aBUCUMOCTbD CK/ X-I1
P-HH OT IPUPOJIBI
pearupyroInux B-B.
3aBUCUMOCTbD CK/ X-1
p-uu OT
KOHIICHTPAIUH
pearupyoInux B-B.
3aBUCUMOCTE CK/ X-ii
P-HMH OT TUTOMIAN
COTIPUKOCHOBEHUS
pearupyromux B-B
(«KUIISAIAH CIT0i»).
3aBUCUMOCTbD CK/ X-I1
p-uu OT
TEeMIIePaTyphI
pearupyoInux B-B.
JIao. OnbIThI:

XUMHUYECKOH PeaKIiH;
Ha3bIBaTh (PAKTOPHI,
BIIHSIIOIIME HA CMEIICHNE
XMMHUYECKOTO PaBHOBECHSI.

Tlonyuam eo3moorcnocmeo
HAy4umucs: NPOrHO3UPOBATh
pe3yabTaThl BO3AEHCTBUA
pa3IMYIHBIX (aKTOPOB HA
HU3MEHEHUE CKOPOCTH
XUMUYECKON peaKIuH;
MIPOrHO3UPOBATh PE3YNIbTATHI
BO3JICHCTBUS Pa3IMUHbIX
(hakTOpOB Ha CMelIeHNE
XUMHUYECKOI'0 paBHOBECHA

BEISBILTIOT IPUYUHBL ¥ CICICTBHS
siBiieHud. CTPOST JIOTHYECKUE
paccyXaeHusl, yCTaHABIUBAIOT
MIPUYHUHHO — CJICJICTBEHHBIE CBS3H

KoMMyHHUKATHBHbBIE:

YYUTHIBAIOT pa3Hble MHEHUS U
CTPEeMSITCS K KOOPAWHAIIMH Pa3TUIHbIX
MO3HIUN B COTPYTHIYECCTBE,
(bopMyIHPYIOT COOCTBEHHOE MHEHHUE U
MO3ULIHIO

0o0IIMM criocobam
peteHus 3aaa4




4. 3aBUCUMOCTH CK/
X-1 p-Uu OT IPUPOABI
pearupymomux B-B Ha
npuMepe B3auM-uu
KHCJIOT C METaJlJIAMH.
5. 3aBUCHUMOCTD CK/
X-U p-UH OT
KOHIIEHTpAaIlUU B-B Ha
npuMepe
B3aMMOJCHCTBHUS
IIUHKA C COJISTHOM
KHCJIOTOH pa3In4HON
KOHLEHTpAaLUU.

6. 3aBUCHUMOCTD CK/
X-U p-UHU OT IJIOLAAH
CONPUKOCHOBEHHSI.
7.MopenupoBaHue
CKHIIAIIETO CIION.

8. 3aBucHMOCTE CK/
X-U p-UH OT
TeMIIepaTyphl B-B Ha
npuMepe
B3aNUMOECUCTBHS
oxcuaa meau( 1) ¢
pacTBOPOM CEpHOM
KHUCJIOTHI pa3IM4HON
TEeMIIEPaTyphbl

KaranuzaTopsl.

Karanmmzatops! u
KaTajus.
WHrnéuropsr.
AHTHOKCUJAHTHL.
JIa0.01bITHI:

9. Paznoxxenue
MIePOKCHIa BOJOPOA
C MOMOIIIBIO OKCHJIA
maprasna (IV) n
Karanassl. 10.
OOHapyxeHHe
KaTaynasbl B
HEKOTOPBIX MHUILEBBIX
MPOAYKTaX.

11. Marubuposanne
B3aMOJACHCTBUSA
KHUCJIOT ¢ METaJNIAMU
YPOTPOITUHOM

Hayuamcs: ncions3oBaTh npu
XapaKTePUCTHKE
MIPEBPAICHU BEIIECTB
TIOHSITHSI «KaTaIU3aTop»,
«UHTHOUTOPY,
«AHTHOKCHIAHTBI,
MIPOBOMUTH HECIOXKHbBIE
XUMHUYECKHUE OIBITHI U
HaOII0AEHUS 32 M3MEHEHUSIMU
CBOMCTB CBOMCTB BEIIICCTB B
mpoliecce NpeBpalleHuil,
cobmoath mpaemwia Th u OT.
Honyuam eozmosicHocms
Hayuumucsi: TPaMOTHO
oOpamiarthbcs ¢ BEMEeCTBaMHU B
MOBCEITHEBHOM JKU3HU

PerynsituBHble:

YYUTHIBAIOT MPAaBWIIO B INIAHWPOBAHUH U
KOHTpOJIE CIIOC00a peleHus,
OCYILECTBIISIOT ITOIIATOBBIA KOHTPOJIb

Ilo3naBaTenabHbIE:

CaMOCTOSITENBHO CO3AI0T AITOPUTM
JIESITETTBHOCTUT TP PEIIeHUH MpobiieM
Pa3IUYHOTO XapaKkTepa
KomMmyHukaTuBHbIe:

JloroBapuBaroTCsi 0 COBMECTHOI
JIESTETBHOCTH, TIPUXOIAT K 00IIEeMY
PELIeHHIO, B TOM YHUCJIE U CTOJIKHOBEHHIO
HWHTEPECOB

YcBoeHue mpaBuil
WHAWBUAIYAIEHOT
0 1 6e3011acHoro
noseaenus BUC,
YTOKAIOIIUX
SKA3HU U
37I0POBBIO JIFO/IeH

OOBbsicHeHne
HOBOT'O
marepuana

§6
ynap
1,2




9- O6o006mmenne u Hayuamca: 0600maTs 3HaHUS | PeryjasTUBHbBIE: Bripaxarot IloBTopenue | IloBT
10 CHCTEMaTH3alH 1 TIPENICTABIISATh X CXEM, BHocsAT HE0OX0AMMBIE KOPPEKTHBEI B aJIeKBaTHOE TIPOMICHHOT | OpeH
s1 3HAHUU 110 Ta0JINII, TIPEe3CHTAIINI JIECTBHE TIOCIIE €r0 3aBEpIICHUS Ha TIOHUMAaHHE 0 Marepuana | ue
TeMe OCHOBE €T0 H yJeTa XapakTepa TIPUYHH ycIiexa U
«Benenwue. CHETaHHBIX OIMIHOOK HeycIexa
Ob6mas Ilo3HaBaTebHbBIE: yaeOHoit
XapaKTepUCTHKA CtposT peueBoe BbICKa3bIBaHHE B JeSITeIbHOCTU
XUMHUYICCKHUX YCTHOH U MMCbMEHHOH (hopme
JJIEMEHTOB U KoMMykaTnBHBIE: KOHTPOJIHPYIOT
XUMHUYICCKHX JIeWCTBHS TTapTHEpa
peaxuuii. 11.
c.x.n. .M.
Menneneesay»
11. KonrpoabHnas KonTtpons Hayuamcsa: npumeHaTh PeryasiTuBHBIC: OCYIIECTBIISIOT Bripaxarot IToBropenue | IloBT
padoraNel MIPEAMETHBIX U MIOJTy9ICHHBIC 3HAHUS U TIOIIArOBBIil M UTOTOBHIN KOHTPOIB 110 aJIeKBaTHOE MPOIIEHHOT | OpeH
0 TeMe MeTarnpeIMETHBIX c(hOopMHUpPOBaHHBIC YMEHUS pe3ynmbTaTy TTOHUMaHHe 0 MaTepuana | e
«BBenenme Y4IeOHBIX ACUCTBUI JUTA pelneHns yaeOHbIX 3a1ad | Ilo3HaBaTeJbHbIE: MIPUYHH ycIliexa u
Oo6mas mo Teme « Benenue. CTpOST pedeBOe BHICKA3bIBAHNE B YCTHOH | Heycmexa
XapaKTepUCTHKa OO6mas U IHCEMEHHOH hopme yaeOHoI
XUMUYICCKHUX XapaKTepUCTHKA KoMMyKkaTHBHBI€: yIUTHIBAIOT Pa3Hble | JIESATENBHOCTH
3JIEMEHTOB U XUMHUUYECKHX MHEHUSI U CTPEMSITHCS K KOOPIHUHAIIMU
XUMHUUYECKHX 9JIEMEHTOB H Pa3IUYHBIX TO3ULUI B COTPKYIHUUECTBE
peaxuuii. I1. XUMHUYECKUX
c.x.3. .M. peakuui.
Menneneesay» [lepnoauueckuii
3akoH u I1. c.x.3. JI.1.
Meunneneesa»
Tema 1. Metawabi(15 4.)
12. [onoxenue [onoxenue Hayuamca: xapaktepu3oBaTs | PeryasTuBHBIE: Onpenensitor [oBropenue | §7-9
MeTauioB B I1. MeTauioB B 1. METAaJUTBI ITO0 UX MOJOXKECHUIO B | [IpHHUMAIOT U COXPaHSIIOT YUSOHYIO CBOIO JIMYHYIO TPOMIEHHOT | yIIp
c.x.a.J.1. c.x.a.J.1. I[ICXD J.U.Meunneneena, 3a/1a4y, INIAHUPYIOT CBOM JIEUCTBUS B TO3HIHIO, o Matepuana | 1-3
MenpeneeBa u Memnneneena. OTIHCHIBATh CTPOCHHE COOTBETCTBHUH C TIOCTABJICHHOM 3a/1auell | a/JleKBaTHYIO
0COOEHHOCTH Mertammdeckas (hu3ngeckue CBONCTBA U YCIOBHUSIMH €€ pearu3aliiu nuddepeHunpona
CTPOEHHUS UX KpHUCTaJUTHYecKas METaJUIOB, OOBSICHATH ITo3naBaTenbHbIE: HHYIO
aTOMOB. pereTka u 3aBHCHMOCTh CBOICTB Hcnonp3yroT 3HaKOBO — CHMBOJIMYECKHE | CAMOOLIEHKY
dusnueckue MeTaJuTndecKas METaJUIOB OT UX MOJIOKEHHS cpencTaa CBOMX YCIIEXOB B
CBOMCTBa XAMHAYECKAS CBS3b. [ICXD JJ.1.MeHnaeneena; KommykaTuBHbIE: yuebe
METaJUIOB. OOmme ¢usuueckue | Ilonyuam 603mM0xiCHOCHIL ApPryMEHTHPYIOT CBOIO MO3UIHIO U
CrutaBel. CBOICTBA METAJLJIOB. HAyuumubCsi: TPOTHO3UPOBATh | KOOPJIMHUPYIOT €€ C MO3HUILH NapTHEPOB

CruiaBbl, UX CBOMCTBA
U 3HAYCHHE.
JemMoHcTpanuu:
OO6pa31pl CIIaBOB

CBOIiCTBa HEU3YUCHHBIX
JJICMCHTOB U UX COGI[I/IHCHI/Iﬁ
Ha OCHOBE 3HAHUH O
MEPUOANICCKOM 3aKOHE.

B COTpYAHHUYCCTBE




13. XuMu4eckue XuMu4eckue Hayuamcsa: onucelBaTh PerynsiTuBHbBIE: DopMuUpyIOT O6msacuenne | §11
CBOWCTBA CBOMCTBa METAJJIOB CBOMCTBa BeImecTB Ha ocHOBe | [loctaHOBKa yueOHOH 3a7aun HA OCHOBE | YMEHUS HOBOTO yIp
METaJIOB. Kak HaOJroIeHMIT 32 UX COOTHECEHUSI TOTO, YTO U3BECTHO U HCII0JIb30BAThH MaTtepuaia 1-5

BOCCTaHOBUTEJEH, a IIPEBPALIEHUSIMH, YCBOEHO , U TOr'0, YTO €111€ HEU3BECTHO 3HaHUS B OBITY
TaKXe B CBETE UX JIEMOHCTPUPYEMBIMU Ilo3naBaTenbHbIE:
I0JIOKEHHUS B YUHUTEIIEM, UCCIIEN0BATh BriiBmxeHne runoTes, nX 000CHOBaHHE,
JNEKTPOXUMHUYECKOM | CBOMCTBA BELECTB B XOJ€ JIOKa3aTeNnbCTBO
pAAY HapsKeHUN BBITIOJTHEHHS J1a00PaTOPHOTO
METaJUIOB. OIIBITA, I€NaTh BBIBOJIBI O KommykaTuBHbIE:
JemMoHcTpanuu: 3aKOHOMEPHOCTSX CBOMCTB VY4aBCTBYIOT B KOJUIEKTUBHOM
BsaumoneiictBue METaJUIOB B IEPUOAAX U 00CyXeHUH Po0IIEM, TIPOSIBISIOT
METaJUIOB C rpynmnax. AKTUBHOCTb BO B3aUMOJCHUCTBUM IS
HEMeTaJlJlaMHU. Ilonyuam eo3moorcnocmeo pelIeHNsT KOMMYHUKAaTUBHBIX U
Jla0. onbITHI: Hay4umucs: IPpOrHO3UPOBaTh | MO3HABATENBHBIX 3a7a4
12.B3aumoneiicTBre | XUMHIECKHE CBOHCTBA
pacTBOPOB KUCJIOT M | HEM3YUEHHBIX 3JIEMEHTOB U UX
coJiel ¢ MeTaJIaMU COEIMHEHUH Ha OCHOBE

3HAaHUU O IEPUOIUYECKOM

3aKOHE.

14, Meranisl B Merannsl B npupone. | Hayuamcs: cOCTaBIATh PeryasituBHbIC: T'opnocts 3a O6vbsicaenue | §12
IIpUpOJIE. OO0mue croco0bl ux ypaBHEHHS peakuui , VY4YUTHIBAIOT MPABIWIIO B IUIAHUPOBAHUU M | POCCUHCKYIO HOBOT'O ynp
Oo6uine MOJTyYCHHUS. JIeKAIUX B OCHOBE KOHTpoJIE criocoda AeicTBUA HayKy MaTepHaia 1-5
CHoCO0BI UX JIa6. onbITHI: MOJy4YEHHUS METaNJIOB. Ilo3naBaTenbHbIE:

MOJTyYCHHUS. 13. O3nakomnenue ¢ | Ilonyuam 6o3modcHocmy Hcnonb3yroT Mouck HeoOX0IMMOii

pyzamu xenesa 14. Hay4umucs: NIPUBOIUTh WHPOPMALINH [T BHITIOHEHHS YIeOHBIX

OxkparvBanue MpUMEPHl ypaBHEHUH 3aJaHUl C UCTIOJIh30BaHUEM YICOHOI

IJIAMEHH COJIAMU peakuui, Jexalrx B OCHOBE | JIUTEpaTypbl

IIETTOYHBIX METAJUIOB | MPOMBIIIICHHBIX CIIOCO00B KommykaTuBHbIE:

MOJIyYEHUS YYT'YHa U CTaJu. YYUTHIBIOT pa3Hble MHEHUS U

CTPEMSITbCS K KOOPAMHALMH Pa3IU4HbIX
MO3UIINI B COTPYITHUYECTBE

15 Pemenue Pacuernble 3anaun Hayuamca: pematb PeryasituBHbIe: Osnaznenue Pemenue §12
pacueTHbIX 10 YpaBHEHHUSAM pacueTHbIe 3aJa4H I0 O11eHMBaIOT PAaBUIIBHOCTH BBIITOJTHEHUS | HaBBIKAMU JUIS 3a1ad ymp 6
3a1a4 ¢ XUMHUYECKHX YpaBHEHHUSIM XUMHUYECKUX JIeHCTBUS HAa yPOBHE a/IeKBaTHON MPaKTUIECKOM
TIOHATHEM peakuui, peakuuii, NpoTeKarUMX C PETPOCIIEKUBHON OLIEHKU JIEATEIILHOCTU
maccoeas 004 MIPOTEKAIOIIUX C y4acTHEM METaJJIOB U UX ITo3naBaTenbHbIE:
861X00d y4acTHEM METaNJIOB COEMHEHUI. Bribuparor Hanbosnee apdexkruBHbIe
npooykma U X CO€AMHEHUH THonyuam eozmodicnocme CIOCOOBI pelIeHus 3a/1a4,

Hayuumuca: pemaTb KOHTPOJIHMPYIOT U OLIEHUBAIOT IPOLIECCUH
OJIMMITHAJHBIE 3aJauu. pe3ynbTaT AeATENbHOCTH
KommykaTusHbIC:
KonTtponupyrot aelcTBus napTHepa

16. Ionsatue o Koppo3sus metamnos | Hayuamcsa: ucnonb3oBath pu | PeryasiTuBHbIe: Ymenue OObsicnenne | §13
KOPpO3HUH 1 CTIOCOOBI OOpPBOBI ¢ | XapaKTEPUCTHUKE METAJUIOB U PazmiaroT criocod u pe3ynasTar MHTETPUPOBAThH HOBOTO yrp
METAJUIOB. Hel WX COEJIMHEHHUM MOHATHS JIEUCTBUS TIOJTy4YE€HHBIE Marepuana 1-6




«KOPPO3HS METAIIOBY, ITo3HaBaTenbHbBIE: 3HAHUS B
«XUMHYECKAst KOPPO3HD», Brnanerot o6 mpueMoM penieHus MIPAKTHIECKIX
«OAIEKTPOXIMHAYIECKAS 3amaq YCIIOBHSAX
KOPPO3H», HAXOTUTD KommykaTuBHbI€:

CIOCOOBI 3aIIATEHI METAIIOB JloroBapuBaroTCsi 0 COBMECTHOM

OT KOPPO3HUH. NIESTETFHOCTM, TIPUXOIAT K 00IeMy

Tonyuam eo3modicnocme PEIICHHIO

Hayuumucs ; IPAMECHSTh

3HAHUS 0 KOPPO3UH B XKH3HH.

17. Illenoynsie O6rast Hayuamyca: naBath PerynsitTuBHbIE: PazButne O6Obsicuenne | §14
METAaJUIBL: XapaKTePUCTUKA XapPaKTePUCTUKY MICTOYHBIM [T1aHupYIOT CBOM ICHCTBUS B CBSI3U C OCO3HAHHOTO, HOBOT'O yrp
oOmas IIETIOYHBIX MeTaJUIaM IO MX ITOJDKCHHIO B | TIOCTABJICHHOM 3a7jaucii U YCIOBUSAMH €€ | YBaXKUTEIBHOTO M | MaTepHaia 1,2
XapaKTEePUCTHUKA metawioB. Metamel | [ICXD [I.M.Menneneesa, peueHus JOOpOKENaTeNbH

B npupoxe. Obmme HCCIIeIOBATh CBOMCTBA Ilo3HaBaTenbHbIE: OT0 OTHOIICHHUS K
crocoOBI UX MIETIOYHBIX METAJIOB — KaK CraBat u GOpMYyIHPYIOT HETH U IpyroMy

MOy ICHUS. MIPOCTHIX BEIIECTB. poOJIEeMBI ypoKa yenmoBeky. Ero
CtpoeHne aToMOB. Honyuam eozmosicHocme KommykaTuBHbI€: MHEHHUIO,
[{eo4HBIC METAIITBL | HAYYUmMsbCs: TPAMOTHO AJICKBaTHO HCIIONB3YIOT PEUCBBIC CHOCOOHOCTH

— TPOCTEIE oOpamarbcs ¢ BemecTBaMH B cpenctea s 3Q(HEKTUBHOTO PEIICHUS BECTH THAJIOT C
BEIIeCTBA MOBCEIHCBHOM KH3HH. KOMMYHHKATHBHBIX 3a/1a4 JPYTUMHU JIFOABMHU

18. CoenuHenus Baxneiinue Hayuamca: xapaktepu3oBaTs | PeryasTuBHbIE: O6vbsicuenue | §14
HIETOYHBIX COCTUHCHUS (hu3uYecKre U XUMUYECKHE VY4YUTHIBAIOT MPABUIIO B IUIAHUPOBAHUU U HOBOT'O ymp 5
METAJUIOB. [ICJIOYHBIX METAJVIOB | CBOWMCTBA OKCHJIOB U KOHTPOJIE CrIoco0a pereHust MaTepHaia

— OKCHJIBI,
THIIPOKCHUJIBI U COJIH
(xopuasl,
KapOOHATHI,
cynmb(aTel, HUTPATHI),
HX CBOMCTBA B
MIpUMEHECHHE B
HApOJTHOM
XO3SMCTBE.
Kanwuiinsie
ya00peHusl.
JdemoncTpanum:
OOpas3Ipl MIETOYHBIX
U
[IEI0YHO3EMEIBHBIX
METAJLIOB.
BzaumoneiictBre
HATPUS, JTUTHUS C
BOJIOH.
BzanmopeiicTBue
HATPHS C
KHCIIOPOJIOM

TUIPOKCHUIOB 1EJIOYHBIX
METAJLIOB, COCTABIIATh
XUMHYECKHE yPaBHEHUS,
XapaKTepU3yIOIIUE CBONCTBA
HIETIOYHBIX METAJIOB, PelaTh
«UEMOYKM MPEBPaLCHHMN.
Tonyuam eosmodicHocme
HAY4umucsi: COCTaBIIATh
«LIETI0YKU» NIPEBPALLEHUI.

Ilo3naBartenbHbIC:

Hcnonb3yroT MoucK He0OX0IMMOiA
WH(POPMALINH [T BEITIOHEHHUS YIeOHBIX
3aJJaHUll C UCTIOJIh30BAHUEM YICOHOM
JIUTPATyphl

KommykatuBHbIe:

YYUTHIBAIOT Pa3HbIE MHEHUS U
CTpEeMSITCS K KOOPAMHALMY Pa3INUHbIX
MO3ULINI B COTPYAHUYECTBE




19. Ilenouno3emen Ob6mas Hayuamyca: naBatb PerynsiTuBHbBIE: Pa3Butue O6®wsacuenne | §15
BHBIC METAIIIbL: XapaKTEepUCTHKA XapaKTEPUCTUKY [TnaHupyIOT CBOM IEHCTBHS B CBSA3H C OCO3HaHHOTO, HOBOTO ymp
oOmas 3JIEMEHTOB TJIaBHOH IIEI0YHO3EMETbHBIM MOCTABJICHHOH 3a7adel 1 yCIOBUAMH €€ | YBR)XXHUTEIBHOTO M | Marepuana 1-3
XapaKTepUCTHKA noarpynmsr 11 MeTaJlylaM TI0 UX MOJDKEHUIO B | PEHICHUS noOpoxenaTenbH §15

rpymnnsl. CTpoeHue I[1ICX5 A.N.Menneneesa, Ilo3naBaTenbHbIE: Or0 OTHOIIEHHS K ymp4,
aTOMOB. XapaKTepru30BaTh COCTaB CraBat u GOpMYIHPYIOT LU ’ IpyroMy 5
I[lenoyHo3eMenbHBIE | aTOMOB, UCCIIEOBATH npoOJIeMbl ypoka yenoseky. Ero
MeTaJUIbl — IPOCThIE | CBOMCTBA LIETOYHBIX KommykaTuBHbIE: MHEHHIO,
BEIIECTRA. METaJUIOB — KaK IMPOCTHIX AJIeKBaTHO UCIOJIB3YIOT PEUCBBIC CHOCOOHOCTH
BEIIIECTB. cpeacTBa At 3PPEKTUBHOTO PELICHHS BECTH JHAJIOT C
Tonyuam eozmoacnocms KOMMYHHUKaTHBHBIX 3a/1a4 JPYTUMH JIIOABMH
Hay4umucs: TpPaMOTHO
oOpamarbscs ¢ BemecTBaMH B

MOBCEIHEBHON KHU3HH

20. Coenunenns Baxneiinme Hayuamca: xapaktepusoBaTb | PeryasTuBHbIe: OObsicHeHNE
IIET0YHO3EMETh COCAMHEHUS (u3MUecKre U XMMUYECKHUE Y4YNTHIBAIOT IPABHUIIO B INIAHUPOBAHUH U HOBOTO
HBIX METaJUIOB. IIETTOYHO3EMENBHBIX | CBOMCTBA OKCHIOB H KOHTPOJIE CIIOC00a peIeHNs Mmarepuana

METaJIOB — OKCHJIBI, | THUAPOKCHIOB ITo3naBarenbHbIe:

THAPOKCHU/IBI M COTIH IIEITI0YHO3EMETbHBIX Hcnonb3ytoT MOUCK HE0OX0IMMOM
(xmopuasl, METaJUIOB, COCTaBIIATh nH(opManuK 115 BBIMOTHEHUS y4eOHBIX
KapOOHATHI, HUTPATHl, | XMMHUYECKHE ypaBHEHNUS, 3aJJaHUi C HCIOJIb30BaHUEM YUeOHOI
cyibGhaTsl, XapaKkTepU3yIOIie CBOMCTBA | JTUTPaTyphI

docdarsr), ux HIETIOYHBIX METAIOB, pemark | KoMMykaTuBHBIE:

CBOICTBA U «LIETI0YKU» NIPEBPALLEHUM. Y4UTBIBAOT pa3HbIE MHEHUS U
NIPUMEHEHNUE B Ionyuam eosmoocHocms CTPEMATCS K KOOPAWHAINH Pa3IHIHbIX
HapOJHOM HAYYUMbCs: COCTABIIATH MO3UINH B COTPYIHIYECTBE
Xo3stiicTBe. «UETIOYKI» NPEeBpaIleHUIH

JdeMmoncTpauum:

Bsaumoaeiicteue

KaJIBLUSI C BOJIOM.

B3aumonelictue

MarHus ¢

KHCIIOPOAOM.

JIa6. onbITHI:

15. BzaumogeiicTeue

KaJbIMA C BOJOH. 16.

[Honyuenue

THIPOKCHIA KaJIbIHs

U MCCIIEJOBAHUE €T0

CBOMCTB

21. AnromMuHuN — Crpoenue aToma, Hayuamuca: naBatb PeryasTuBHbIe: DopMUPYIOT OObsicuenne | §16
TIEPEXOTHBIH ¢usngeckne u XapaKTePUCTHUKY aJTFOMUHHS [TmanupyroT CBOM NEHCTBUS C MHTEpEC K HOBOTO yrp
3JIEMEHT. XUMHUUYECKUE 1o ero noypkernto B [ICXD [IOCTABJICHHOM 3a/1a4€il U yCIOBUSIMU €€ | KOHKPETHOMY MaTepuaia 1,6,7
CpoiicTBa cBoiictBa amoMuHus | JI.M.Menneneesa, peleHus, OLICHUBAIOT IPABUJILHOCTD XUMHAYECKOMY




AIIOMUHHS. KaK ITPOCTOTO XapaKTepU30BaTh COCTaB BBINOJIHEHHS JEUCTBUSA JJIEMEHTY

[omyyenne n BEIIECTBA aToMa, XapaKTepu30BaTh Ilo3naBaTenbHbIE:

IIPUMEHEHUE. (usHueCcKre 1 XUMHIECKNE CaMOCTOSITENIbHO BBIACISIOT U
CBOWCTBA aJIIOMHHH, (GbOopMyIHPYIOT TO3HABATENBHYIO 1IETb,
OOBACHSTH 3aBICUMOCTh HCTIONB3YIOT OOIINE TPUEMBI PELICHUS
CBOWCTB aJIIOMUHHS OT €70 3aj1a4
nonoxenus B IICXD KommykaTuBHbIC:
J.U.Menneneesa, o0bsICHATh | J[OITyCKarOT BO3MOKHOCTb Pa3IMYHBIX
MPUYUHBI XUMUYECKOH TOUEK 3pPEHUS], B TOM YHCIIE HE
UHEPTHOCTH aTIOMUHUS. COBITAJIAIONINX C MX cOOCTBEHHOM. 1
Tonyuam eo3modicnocme OPUEHTUPYIOTCS Ha MO3UIUIO MapTHEPa
Hay4yumucsi: TPAaMOTHO B OOLIIEHUH ¥ B3aUMOJACHCTBUU
oOpamiatbcs ¢ BemecTBaMH B
MOBCEIHEBHOM KHU3HH

22. Coenunenns CoenuneHns Hayuamca: xapaktepusoBaTb | PeryasTuBHbIE: DopMHPYIOT IToBTopenue | §16
amoMunus. Mx AIOMUHUS — (u3nuecKre 1 XUMHIECKHUE Y4UTBIBAIOT NPaBUIIO B IIIAHUPOBAHUM U | YMEHUE npoiineHsor | ymp 4
ampoTepHbIi OKCHJI 1 THAPOKCHUJ, CBOWCTBA OKCUJA U KOHTPOJIE CIIOC00a peIeHNs HWHTETPUPOBATh 0 MaTepuana
XapakxTep. nx aM(OTepHBII TUIPOKCUAA AIOMUHHSA, Ilo3naBaTenbHbIE: MOJTyYEHHBIE

XapakxTep. COCTaBJISATh XUMHUYECKHUE Hcnonp3yIoT MOUCK HE0OXO0IMMOM 3HAHUS B
Baxneiine comu YpaBHEHUS, nH(opManuK 115 BEIMOTHEHUS YUeOHBIX | MPKTHYECKYIO
AJFOMUHUSL. XapaKTepHU3yIollue CBOUCTBA 3aJJaHHi C UCTIOJIB30BAHUEM YUCOHOM JKU3Hb
[Ipumenenue AIIOMUHUS, pelaTh JIUTPaTypBI

QTIOMUHUS U €T0 «LEMOYKM MPEeBPaLCHUH. KommykaTuBHbI€:

COEJIUHEHU. Honyyam eozmoorcnocms KonTponupyroT neiicTBue napTHepa

JIa6. onbITHI: HAY4umucsi: COCTaBIIATh

17.Ilonyuyenue «UETOYKU» MPEBPALLECHUI

THJIPOKCUAA

QIIOMUHMUS U

HCCIIEIOBaHHE

€ro CBOMCTB.

23. Keneszo — Pacnonoxenue Hayuamoca: naBath PeryasituBHbIe: Dopmupyror O6wbsicaenue | §17
3JIEMEHT xene3a B [ICXD/I.M. | xapakTepHCTHKY Kene3a II0 [InanupyroT cBOU AEHCTBUS € UHTEPEC K HOBOT'O
mo0OYHOM 11/Tp. Menieneesa u ero nomkeruio B [ICXD [IOCTABJIEHHOM 3a/jayeil U YCIOBUSIMU €€ | KOHKPETHOMY Marepuaia
CaoiicTBa. crpoenue ero aroma. | J.M.Menneneesa, peLIeHHUs], OLICHUBAIOT IIPaBUIBHOCTh XUMUYECKOMY
Haxoxnenue B dusnyeckue u XapaKTEepU30BaTh COCTaB BBIIIOJIHEHUSI IEHCTBUS DJIEMEHTY
MIpUpPOJIE. XMUMHUYECKHE aToMa, XapaKTepu30BaTh ITo3naBaTenbHbIE:

CBOICTBa XKee3a —
MPOCTOIo BeIIECCTBA

(hu3nYecKne U XUMHYCCKIE
CBOWCTBA JKeNe3a, O0bIACHATh
3aBUCHUMOCTh CBOMCTB XkKele3a
ot ero noyioxkenus B [ICXD
J.M.Meunneneena,
HCCIIeIOBaTh CBOKCTBA XKelle3a
B XO/I€ BBITIOJTHEHUS
71a00PaTOPHOTO OTBITA,

CaMOCTOSITENBHO BBIACTSIOT U
(OpMYyIHPYIOT O3HABATENBHYIO 1IETIb,
UCTIOJNIB3YIOT OOIINE TPUEMBI PELICHUS
3ajau

KommykaTuBHbIE:

JlonyckaroT BO3MOXHOCTb Pa3JIMYHbIX
TOYCK 3pCHUA, B TOM YUCJIC HE
COBITAJIAIONINX C UX coOcTBeHHOH. U




OITUCHIBATh XUMUYCCKUM
IKCIIEPUMEHT.

Toryuam so3modrcnocmo
Hay4umucsi: TPaMOTHO
oOpamatbcs ¢ BemecTBaMH B
IMOBCEIHECBHOM KU3HU

OPHEHTHPYIOTCS Ha TTO3HIINIO MapTHepa
B OOILICHUH ¥ B3aUMOJICHCTBUH

24, CoenuHeHns I'enetnueckue psanel | Hayuamcsa: XapaktepusoBatb | PeryasiTuBHbIe: PasBurue OObsicuenne | §17
xenesa +2,+3 Fe?*n Fe¥* (usnueckre ¥ XUMHYECKHUE VY4UTBIBAIOT NPABIIIO B IVIAHUPOBAHUU U | OCO3HAHHOTO, HOBOTO yIp
I'enetnueckue Baxneiine comu CBOMCTBAa OKCUIOB U KOHTPOJIE CIIOCO0a PeIIeHHUs YBaXHUTEIBHOTO U | MaTepHuaia 1-2
pansl Fe*2u xKesne3a. 3HauUeHUe TUIPOKCUIOB JKene3a, IMo3naBarenbHbIe: JoOpoxenaTeIbH
Fe *. xKesesa COCTaBJIATh XUMHUECKHUE Hcnonb3yroT MoucK HeoOX0IMMOi Oro OTHOIICHHUS K

U eT0 COeUHEHUI ypaBHEHHUS, nH(opManuy 115 BBIIOJHEHUS YUeOHBIX | Apyromy

JUISL TIPUPOJIBL U XapakTepHu3yoIlye CBOIicTBa | 3aaHUi ¢ UCIOIB30BaHUEM yUeOHOMH yenoseky. Ero
HapOJHOTO COeMHEHUH XKeesa, JIUTPATYPHI MHEHHUIO,
Xo03s1iicTBa. MPOBONTH Ka4ECTBEHHbIC KommykaTuBHbIE: CIIOCOOHOCTH
JemMoHcTpanmuu. PEaKIiH, TOITBEPKAA0IINE Y4uTHIBaIOT pa3Hble MHEHUS U BECTHU HAJIOT C
Bzanmopneiicteue HaJIMYKE B BOAHBIX PACTBOPAX | CTPEMATCS K KOOPAMHAINH PA3IHIHBIX JOPYTHMH JIFOAbMH
METaIJIOB C KaTHOHOB XeJIe3a, peraTh MO3UINH B COTPYIHIYECTBE

HEMETaJUIaMH. «UETIOYKM» IPEBPAICHUH.

[Tomyuenue IHonyuam eo3mooicHocme

THIPOKCUIOB XKEJIe3a | Hayuumscs: COCTaBISTH

T) u (I1D). «LIETI0YKU» NIPEBPALLEHUH,

JIa6. onbITHI: COCTaBJIATh MOJIEKYNSAPHEIE U

18. BzaumoseiicTBie | MOJHbIE HOHHBIE YpaBHEHUS

X&KeJe3a C COITHON IO COKPAIIEHHBIM HOHHBIM

KHCIJIOTOH. ypaBHEHHUSM

19. ITonyuenue

THIPOKCHJIOB XKeJe3a

(ID) u (IIT) m

N3y4YeHUE UX

CBOJCTB.

25. O0001eHne Hayuamca: 0606mats 3HaHUS | PeryasTuBHbIE: Bripaxarot IToBTopenue | IloBT
3HAHMH 110 TeMe U TIPE/ICTABIIATE MX CXEM, BHocsT He00X0AMMbIe KOPPEKTUBHI B aJIeKBaTHOE MPOIIEeHHOT | OpeH
«MeTamibn» TalNuL, Npe3eHTaui JIeficTBHE TIOCIIE €TO 3aBEePIICHHS Ha MOHUMaHHe 0 MaTepuaia | ue

OCHOBE €r0 H y4eTa XapakTepa NPUYUH ycrexa u
CJ/ICNIaHHBIX OIIHOOK Heycrexa
Ilo3naBartenbHbIC: yaeOHoit

CtposT peueBoe BbICKa3bIBaHHE B JIeATeIbHOCTH
YCTHOH U MHCEMEHHOH (popme

KoMMmykaTnBHBIE: KOHTPOJIHPYIOT

JISWCTBHS ITapTHEpa

26. KonTponbnas Kontpons Hayuamca: npumeHsTs PeryasiTuBHbIe: [IposBastoT IToBTopenue | IloBT
pabGora Ne2 MIPEAAMETHBIX U MOJTyYCHHBIE 3HAHUS U OcCyIecTBISIOT HTOTOBBIH 1 OTBETCTBEHHO-CTh | NPOMJEHHOT | OpeH
o Teme MeTanpeJIMeTHBIX c(hOpMHUPOBAHHBIE YMEHUS MOIIAroBBIil KOHTPOJIB 110 PE3yabTaTy 3a pe3yIbTaThI 0 MaTepuana | ue
«MeTap» y4eOHBIX ACHCTBUIA JUTsI penienns yaeOHbIX 3a7ad | Ilo3HaBaTeabHbIE:




o TeMe «MeTaIb»

CtposT peueBoe BHICKa3bIBAaHIE B
YCTHOW ¥ IMCBMEHHOH (opMe
KomMyKkaTuBHBIE: KOHTPOIHPYIOT
JIEUCTBUS TapTHEPA

TEMA 2. ITPAKTHKYM 1. «CBOHCTBA METAJIVIOB H HX COE/THHEHHH» (14.)

27 Ilpakmuueckasn Pewenne Hayuamca: obpamatbcs ¢ PerynsatuBHbie: Ogmagenne Brimonuenn | Yu.
paboma 9KCHEPUMCHTANBHBIX | J1a0OpaTOpHBIM OCyIIEeCTBISIIOT TOMIarOBEIi KOHTPOIh HABBIKAMH JIJIS e CTp
Pewenue 3amad Ha 00opynoBaHUEM U IO PE3yJbTaTy TIPAKTHIECKOH npaktukyma. | 125
9KCHepUMEHMAl pacrio3HaBaHuE U HarpeBaTeIbHBIMH JCSITETBHOCTH
bHBIX MOJTy4eHHe npudopamu B cooTBeTcTBUM ¢ | [lo3HaBaTebHbIE:
3a0a4 Ha COeMHEHU I NpaBUJIaMU TEXHUKH [IpoBomAT cpaBHEHUE U KIACCUDUKAIIHIO
pacno3uasanue METaJUIOB 0e301acHOCTH, ONTUCHIBATH O 33JJAHHBIM KPUTCPUSIM
U nonyyexue XUMHUYECKHH SKCIEPHMEHT C KommykaTuBHbIE:
coeouneHut TTOMOIIIBIO SI3bIKA XFIMUM, JloroBapHuBarOTCs O COBMECTHBIX
Memannos. JIeNIaTh BHIBOJIBI TIO JEHCTBUAX B PA3IUNIHBIX CHTYAIIUIX

pe3yabpTaTaM SKCIepUMEHTA.
Honyuam eo3mosicHocms
Hay4umucs: 0OCO3HABATh
HEOOXOIUMOCTE COOJTIOIEHUS
npaBuilh u OT mns
COXpaHEHHsI CBOETO 3/10POBbs
U OKPYIKarOITHX.

Tema 3. Hemerasuinl (244.)

28. Ob6mas Ob6mas Hayuamcs: naBath PerynsiTuBHbIE: dopMupoBaHue O0bsicuenue | §18
XapaKTepUCTHKA XapaKTepUCTHKA OTIpe/IeTICHUSI TOHATHUAM [TnaHupyIOT CBOM NIEHCTBHS B CBSI3H C TOTOBHOCTH U HOBOTO yIp
HEMETaJlIOB. HEMETaJUIOB: «OQNEKTPOOTPHLATEIBHOCTY « | IMOCTABJICHHOH 3a]aueil ¥ yCIOBUSIMU €€ | CIIOCOOHOCTH K marepuana | 1-4

OJIOKEHHE B AJUTOTPOIIHS» peuieHust 00y4eHHIO U
[epromuaeckoit xapakTepu3oBath HemeTauisl | Ilo3HaBaTeJbHbIE: CaMOpa3BUTHIO U

CHCTEME XUMHUYECKUX
DJIEMEHTOB

. . Menpneneena,
0COOEHHOCTH
CTPOEHUS aTOMOB,
3JIEKTPOOTPHUIATEIHH
octh (D0) Kak Mepa
«HEMETAJUTUIHOCTIU Y,
psan 20.
Kpucrannuueckoe
CTpOEHUe
HEMETAaJLJIOB —
MIPOCTHIX

BEIIECTB.
Annorponusi.
dusnyeckne
CBOMCTBA

1o ux nonoxkeHuro B [ICXD
J.N.MeHnneneena, onuchiBaTh
CTpOCHUE (PHU3MUCCKUEC
CBOIICTBA HEMETAILIOB,
00BSICHITH 3aBUCUMOCTD
CBOMCTB HEMETAJIOB OT UX
noaoxxenus IICXD
J.1.MeHneneeBa;coCTaBIsATh
Ha3BaHUS COEeIUHEHUN
HEMEeTaJlIoB o hopMyie u
(hopMy 10 HAa3BaHUIO,
Hay4JaTcs 1aBaTh
ONPEJIEIICHUS «AJUIOTPOIUS»,
«aJJIOTPOIIHBIE
MOTU(DUKAIIAN.

Honyuam eozmosicHocms
Hay4umuCsi: TPOTHO3UPOBATH

Crassit ¥ (GOPMYIUPYIOT 1ENH U
npo0JIeMbI ypoka
KommykatuBHbIe:
AJIGKBATHO HCIIOJIB3YIOT PEUEBbIE
cpenctsa st 3 (HEKTUBHOTO PeIICHUs
KOMMYHUKATHUBHBIX 3a1a4

caMo00pa3oBaHH
10 Ha OCHOBE
MOTHBAIIHH K
00y4YeHHIO U
HO3HAHHIO




HCMCTAJIJIOB.

CBOWCTBA HEM3YUYECHHBIX

OTHOCUTETBHOCTD 3JIEMEHTOB M MX COCANHECHUI
MIOHATUH «METall» U | Ha OCHOBE 3HAHHM O
«HEMETaILD» MEPHOANIECKOM 3aKOHE
29. Bogopon. Ionoxenue Hayuamca: xapaktepusoBaTb | PeryasTuBHbIe: DopMHPYIOT OObsicuenne | §19
BOJIOpPOZA B BOJIOPOJ TI0 €T0 MOJIOKEHUIO B | Paznugaror crioco0 u pe3yipraT KOMMYHUKAaTHBHBI | HOBOTO ymp
Ilepnoguueckoi IICX3 [I..1.Menneneesa, JIEUCTBUSA 1 KOMIIOHEHT B MaTepuana 1-3
CHUCTEME XUMHUECKUX | XapaKTepH30BaTh CTPOCHHE Ilo3naBaTenbHBbIE: OO0IEeHNH 1
2JIEMEHTOB aToMa BOJ0poa, OOBICHSITH Brnanerot o6ummM nmpueMoM pelieHus COTPYAHUYECTBE
. 1. Menneneesa. €r0 BO3MOXKHBIEC CTEIIEHU 3a1a4 CO CBEpCTHUKaMU
CrpoeHue aToma U OKHCIICHUS, XapakTepu3oBaTh | KoMMmykaTuBHBIE: B IIpoliecce
MOJIEKYJIBL. (usnyecKre 1 XUMHYECKHE JloroBapuBaroTCsi 0 COBMECTHOM 00pa3oBaTeNbHOM
duznyueckue u CBOICTBa BOAOPOJa, JIESATEILHOCTH TI0JT PyKOBOZCTBOM JEATEIBHOCTH
XMMHYECKHE OOBACHSTH 3aBICUMOCTh YIUTEIS
CBOHCTBa BOAOpPOJa, | CBOICTB BOZOpOJA OT
€ro NOoJy4YeHHUE U noJsioxkeHus ero B IICXD
MIPUMEHEHUE. .M. MenneneeBa, onuchiBaTh
Jla0. onbITHI: 71ab0paTOpHBIE U
20. ITonyuenue MPOMBILICHHBIE CIIOCOOBI
U pacro3HaBaHHe MOJIy4EeHHUs BOJOPOJA
BOJIOpOZIA IHonyuam eozmosicHocmo
Hayuumucsi: OOBACHATh
JIBOMCTBEHHOE IOJIOKEHUE
Bogopoza B IICXD
J.M.MenneneeBa, rpaMOTHO
o0paImaThest ¢ BEIeCTBaMH B
MIOBCETHEBHON JKU3HH
30. Boga. Crpoenue Monekynsl. | Hayuamca : Xxapakrepu3oBaTh | PeryasTuBHbIe: Nmerot OObsicuenne | §20-
Bonoponnas CTPOEHHE MOJICKYJIbI [TnaHupyIOT CBOM NIEHCTBHS B CBS3H C LIEJIOCTHOE HOBOTO 21
XMMHUYECKasl CBSI3b. BOJIOpO/Ia, (PU3HUUECKHE U MOCTABJICHHOH 3a7ja4ell ¥ yCIOBUSIMU €€ | MHPOBO33pPEHHE, Mmarepuana ymp
dusnueckue XMMUYECKHEe CBOWCTBA BOABI, | PEIICHU COOTBETCTBYIOIIIE 1-5
CBOMCTBA BOJIBI. OOBSICHATH aHOMAJINH BOJIBI, ITo3naBaTenbHbIE: € COBPEMEHHOMY

AHOManuu CBOHCTB
BOJIBI.
I'mapoduibHbie 1
ruapodoOHbIe
BEIIECTBA.
Xumuueckue
CBOIMCTBA BOJBI.
Kpyrosopot BoibI B
TIpUpOJIE.
Bopnoouncrka.
Abspanus BOAbL.
BrITOBBIE QMIIBTPEIL.

CIIOCOOBI OUMCTKHU BOJBI,
MPUMEHSTH B OBITY QHIBTPHI
JUTSE OYUCTKH BOJIBI,
MPaBUJIBHO MCIIOJIH30BAThH
MUHEpaIbHYIO BONY,
BBIIOJTHATH PACUETHI 10
YpaBHCHHUSM XHUMUYECKUX
peaKIuid, MPOTEKAIOIINX C
Y4acTHEM BOJIBL.

Tonyuam 603moocHocmo
Hayuumucs: 00 bEKTUBHO
OIICHUBATHh MH()OPMAIIHIO O

CraBsit ¥ (OPMYIUPYIOT LIENU U
pobJIeMbl ypoka
KommykaTuBHbIE:

KonTtpomupyroT nelcTBus mapTHepa

YPOBHIO Pa3BUTHSA
HayKH




MuHnepanbHbIe BOJBI.
JuctunnupoBanHas
BOJA, €€

TIOJIy9CHUE U
MIpUMEHEHUE.

JIa0. oNbITHI:

21. UccnenoBanue
MTOBEPXHOCTHOTO
HATS>KEHMS BOJIBL.
22. PacTBOpeHue
MepMaHTaHaTa KaJus
WA METHOTO
Kymopoca B Boze. 23.
I'unparauus
00€3B0OKEHHOTO
cynbdara

menu (11). 24.
Usrorosnenue
TUIICOBOIO
oTIeuarka. 25.
O3HaKOMIIEHHE C
KOJUICKIIMEH
OBITOBBIX (PUIBTPOB.
26. O3HaKOMIIEHUE C
COCTaBOM
MUHEPaJIEHOU BOJIBI

BEILECTBAX M XUMHUUYECKHUX
npotieccax, KpUTHIECKU
OTHOCHTBCSI K TICEBJIOHAYYHOMH
nHpOpMaInH,
HEeI00pOCOBECTHOM peKiame

31

Tayorensr:
oOmas
XapaKTepUCTHKa

OOmas
XapaKTepUCTHKa
raJlOTeHOB: CTPOCHHE
aTOMOB; TIPOCTEIC
BEIIIeCTBA U
OCHOBHBIE
COCTMHEHUS
TaJIOTeHOB, UX
cBoiicTBa. Kpatkue
CBEZICHUS O XJIOpe,
Oopome, prope u
none. [lpumenenue
raJlOTeHOB U

HX COEIMHEHUH B
HapOJHOM
XO3s1HCTBE.
JdemoncTpanum:
OO6pasIpl TaJIOTEHOB

Hayuamcs: xapakrepnzoBaTh
CTPOCHHE MOJICKYII TaJOT€HOB,
OTIMCHIBATH (PH3UUCCKUE H
XAMUYECKUE CBOMCTBA
rajoreHoB Ha OCHOBE
HaOII0eHUI 32 X
MPEBPAICHUSIMHU BO BPEeMs
JIEMOHCTPAIIMOHHBIX OTBITOB,
00BSICHITH 3aBUCHUMOCTD
CBOMCTB rajioreHoB X OT
nonoxxenus B [ICXO JI.1.
MenpgeneeBa, COCTaBISATh
(hopMyIBI coeTMHCHHUI
TaJIOTEHOB U 10 hopMynam
JlaBaTh Ha3BaHMS
COEIMHEHHUSM TaJIOTEHOB
Tonyuam 603moocHocmo
HAy4umucsl: 0CO3HABATh
HEOOXOIUMOCTh COOJIFOAEHHUS

PerynsituBHble:

[TmaHUpPYIOT CBOM JEWCTBUS B CBSI3H C
MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMHA €€
pemeHus

Ilo3naBartenbHbIC:

CraBsit ¥ (OPMYIUPYIOT LIEH U
po6JIeMbI ypoKa

KommykaTuBHbIE:

A}IeKBaTHO HCIOJIB3YIOT PCUCBLIC
cpenctsa st 3 (HEKTUBHOTO PEIICHUS
KOMMYHHUKATHBHBIX 33144

IIposBrsitoT
9KOJIOTUIECKOE
CO3HaHHE

OOBbsicHeHne
HOBOT'O
marepuana

§22

ynp
1-4




MIPOCTHIX BEIIECTB.
Bsaumoneiicteue
TaJIOTEHOB C
HaTpHUEM,
ATIOMHAHHIEM.
BriTecHenue xnopom
Opoma Uiy iona u3
pPacTBOpPOB UX coJeit

MIPaBUIT IKOJIOTUYECKON
0€30TacHOCTH MPHU
oOpalieHny ¢ rajJoreHaMu

32 Coenunenus OcHoBHbIE Hayuamcs: ycranaBnmuBaTh PerynsitTuBHbIE: Bocnuranue OO0mwsacHenue | §23
raJoreHOB. COCIMHEHUS CBSI3b MEXIY CBOMCTBaMHU YUUTBHIBAIOT MPAaBUIIO B IUNIAHUPOBAHUM U | OTBETCTBEHHOTO HOBOTO yIp
raJOreHoB! COEIMHEHUH U UX KOHTPOJIE CIIOCO0a PeIeHUs OTHOILICHHUS K Mmarepuana 1,5,6
rajJoreHOBOJOPOIB, NPUMEHEHNEM, U3Y4aTh IMo3naBarenbHbIe: npupoze
COIHU CBOMCTBA COEIUHEHHUIT Hcnonp3yroT TOUCK HEOOX0aMMOit
raJIOTeHOBOJOPOJHEI | TaJOTCHOB B XOJIE WHPOPMALINH [T BEITIOHEHHS YIeOHBIX
X KHCJIOT. BBITIOJTHEHHS JTa00PATOPHBIX 3aJJaHull C UCTIOJIh30BaHUEM YICOHOI
JdeMoHcTpanuu: OITIBITOB , JTUTPATYpPhI
OOpasis! IpUpoAHEIX | [lonyuam 603MONHCHOCHIL KommykaTuBHbIe:
COCTUHEHUH XJIopa. HAy4umucs: UCIOIb30BaTh YYHUTHIBAIOT pa3HbIC MHEHHS U
JIa6. onbIThHI: pHoOpeTeHHbIE CTPEMSATCS K KOOPMHALINY Pa3IHYHbIX
27. KauecTBeHHast KOMIIETEHIIUU IIPU MO3ULUHI B COTPYAHUUYECTBE
pcakuusa Ha BBITMIOJTHEHHUU TIPOCKTHBIX
TaJIOTCHU-UOHBI pa60T IO U3YYCHHIO CBOICTB
U CIIOCOOOB MOJYYEHUsSI U
pacro3HaBaHUs COCIUHCHUN
TaJIOTCHOB
33 Kucnopon. Crpoenue atoma u Hayuamecs:, PerynsituBHble: Crpemienue k OObsicnenne | §25
ATIOTPOTIHS XapaKTepu30BaTh CTPOCHUE PasmigaroT crioco0 u pe3ynbTar 3I0pOBOMY HOBOTO yrp
KHCJIOPOJa; CBOWCTBA | MOJICKYIBI KHCIOPOJa, nefcTBUs 00pa3y KU3HU MaTepuaia 1-4
Y TIPUMCHEHUE €ro COCTaBJIATh XUMHUIECKHE Ilo3naBaTenbHbIE:
AIDIOTPOITHBIX YpaBHEHUS, Brnanerot o0mmmM mpueMoM penieHus
moaudukamnuii. JIab. | xapaxkTepusyroiue 3a7a4
ONBITHI: XMMHYECKHe CBOUCTBA KommykaTuBHbIE:
28. INonyuenune KHCJIOPO/a, OOBACHSTD JloroBapmuBaroTcs O COBMECTHOM
" pacrio3HaBaHUEC MMPUMEHCHUEC AJIJIOTPOITHBIX JACATCIBHOCTH IO PyKOBOACTBOM
KHCIIOpoa Mo u(UKaAIMH KHCIOpOo/a, YUUTEs
OTIHCHIBATH JJAOOPATOPHEIE U
MPOMBIIIEHHBIE CIIOCOOBI
MOJYYSHHS KHCIOpOJia .
HO/lyLlClm 603MOIHCHOCMb
HAYYUMbCs: TPAaMOTHO
o0palaThest ¢ BEIEeCTBAaMH B
[MOBCE/THEBHOM KHU3HU
34 Cepa, ee Crpoenne aToma u Hayuamcs:, PeryasTuBHbIe: DopMHPYIOT Ob6mwsacuenne | §26
¢busnyexne u QJUTOTPOIIHSI CEPBI; XapaKTepu30BaTh CTPOCHHE PasmigaroT criocob u pe3ynsTat OCHOBBI HOBOTO ymp.1




XMMHUYECKHE CBOHCTBA H MOJIEKYJIBI CEpPBI OOBSACHATH JEeUCTBHSA 9KOJIOTUIECKOTO Mmarepuana -3
CBOMCTBA. MIPUMCEHEHNE 3aBUCHMOCTH CBOWCTB cepbl 0T | Ilo3HaBaTebHBIE: MBILUICHUS
POMOWIECKON CEPHI. ee nonoxenus B [ICXD J1.1. BrageroT o0muM mpueMoM penieHus
JemMoHcTpanum: Memnneneesa, COCTaBIATh 3aja4
B3aumoneiictue XUMUYECKUE YPABHEHHUS, KommykatuBHbIe:
cephl XapaKTepU3yIOLUe JloroBapuBaroTCsl 0 COBMECTHOI
¢ MeTaljlaMH, XMMHYECKHEe CBONCTBA CEpBI, JIeSITEIIbHOCTH, IPUXO0JIS K 001IeMy
BOJIOPOJIOM U OOBSICHATH IPUMEHEHUE PpEIIeHHIO
KHUCIIOPOJAOM. JUTOTPOIHBIX MOIU(UKAIIHA
JIa6. onbIThHI: cepbl
29. I'openne cepsl Ha | [lonyuam 603mMOdCHOCHIL
BO3/yX€ U B Hay4umuCcsi: TPaMOTHO
KHCJIOpOJE o0paImaThest ¢ BEIECTBAMH B
MOBCEIHEBHON KHU3HH
35 Coenunenus Oxcugpl cepet IV) u | Hayuamcs:, PeryasTuBHbIe: DopMHPYIOT OObsicuenne | §27,
CepBL. (VI); ux momy4eHue, | ONMMCHIBATH CBOMCTBA Y4YNTHIBAIOT IPABUIIO B INIAHUPOBAHUHU U | MHTEPEC K HOBOTO ymp.2
CBOHCTBA H COCIMHEHUH Cephl, KOHTPOJIE CIIOC00a perIeHus KOHKPETHOMY marepuanma | ,9
IIPUMEHEHUE COCTaBIIATh YPABHEHUS Ilo3naBaTenbHbIE: XUMHYECKOMY §27
peaxIuii, COOTBETCTBYIOIIIUX Hcnonb3yroT MOUCK He0OX0IMMOiA 3JIEMEHTY, TOUCK ymp.3
«LIeToYKe» MpeBpaleHUH nH(opManuK 1J1s BBIIOJTHEHUS YUeOHBIX | JOMOJHHUTEIBHOM 4
Tlonyuam eo3moorcnocmo 3aJJaHUi C HCIOJIb30BaHUEM y4eOHOI uHbopmanum o
Hay4yumucs: TIPOTHO3UPOBATh | JIUTPATYPHI HEM.
XMMHUYECKHE CBOICTBA KommykaTuBHbIe:
BEILIECTB Ha OCHOBE MX KoHTponupyoT neiicTBue mapTHepa
CBOHCTB M CTPOCHUSA
36 CepHas kucnora Cepnas kucnora kak | Hayuamcs:, PerynsituBHble: OObsicHeHne
KaK 3JIEKTPOJIUT JIEKTPOJINT U €€ OIMCHIBATh CBOMCTBA cepHOil | Pasnmyaror crioco0 u pe3yibraT HOBOTO
U e COJIH. COJIH, X KHCIIOTHI, B XOJI€ IPOBEJICHUSI | NEHCTBHSA Mmarepuana
IIpUMEHEeHHE B 71a00paTOPHBIX OMBITOB , ITo3naBaTenbHbIE:
HapOJIHOM MIPOBOJUTH KaYECTBEHHYIO Brnaneror o6umm mpueMoM penieHus
XO3AHCTBE. peakiuio Ha cyJbdaT - HOH 3a1a4
JemMoHcTpanuu: IHonyuam eozmooicnocms KommykaTuBHbIe:

O0pa3ibl NPUPOTHBIX
COEIMHEHUH CEpBl.
Oo0pa3sip
BaYKHEHIITUX I
HApPOJHOTO
X03sicTBa
cynbhaToB.

Jlad. onmbITHI:

30. CgoiicTBa
pazbaBieHHON

HAyYumuCs: XapakTepu3oBaTh
oco0ble CBOWCTBa
KOHILIEHTPUPOBAaHHOM CepHOI
KHCJIOTHI

JloroBapuBaroTcs 0 COBMECTHOM
JACATCIbHOCTM, IPUXOJAT K O6H16My
PEIIEHHIO




CEpHOM KHUCIIOTHI

37 CepHas Kuciora Cepnas xucnora kKak | Hayuamca :COCTaBIATH PerynsiTuBHbBIE: HcneiThIBaIOT OO6wsacuenne | §27
Kak OKHCIIUTEITb. ypaaenuss OBP ¢ yqactuem [InanupytoT cBOM ACHCTBUS B YyBCTBO TOPAOCTH | HOBOTO ymp.5
OKHUCIIUTED. [IpoussoacTBo CEpHOM KUCIIOTHI, ONIMCHIBATh | COOTBETCTBUM C OCTABIEHHON 3aJauei 3a pOCCUHCKYI0 | MaTepuaia ,6
[omyyenne u CEPHO KHCIOTH K €¢ | 00JacTH TpPUMEHEHHS CEpHON | WM YCIOBUSAMH €€ peann3ani HaYKy
MIpUMEHECHNE MIpUMEHECHNE KHCIOTBI Ilo3naBaTenbHbIE:

CcepHOH Honyyam eozmoocnocmo BrageroT o01muM nprueMom pereHus
KHCJIOTHI. Hay4umucs: TPUBOAUTH 3a1au
NpUMEpHI ypaBHEHHUN KommykaTuBHbIE:
peakLuii, iexxaux B ocHoBe | KoHTONMMpyYIOT NeficTBHs napTHepa
IIPOU3BOJICTBA CEPHOU
KHCJIOTHI

38 A30T U ero CrpoeHue aToma U Hayyamcs:, PeryasiTuBHbIC: DopMUPYIOT OObsicnenne | §28

CBOMCTBA. MOJIEKYJIBI a30T4; XapaKTepU30BaTh CTPOECHUE [InanupytoT cBOU AEMCTBUS B CBSI3U C HUHTEpEC K HOBOTO yop.1
CBOICTBA a30Ta KaKk aToMa M MOJICKYJIBI a30Ta, MIOCTaBJICHHON 3a/1a4ei U YCIOBUSIMH €€ | KOHKPETHOMY MaTepuaia -4
MIPOCTOTO BEIIeCTBa OOBSCHATH 3aBUCHMOCTD pereHus XIUMHYECKOMY

CBOHCTB a30Ta OT €ro Ilo3naBaTeabHbIE: JJIEMEHTY

nonoxxenus B [ICXD JI.H. CraBsat u GOpMYyIHPYIOT HETH U

MeHnneneeBa, COCTaBIATh poOJIEeMBI ypoKa

XUMHUYECKHE YPaBHEHUS, KomMmykaTuBHBIE:

XapaKkTepH3yIolye AJIeKBaTHO HCIOIB3YIOT PEUCBBIC

XMMHYeCKHe CBOHCTBA a30Ta cpeacTBa st 3PPEKTUBHOTO PEIICHHs

Tonyuam eo3modicnocme KOMMYHHUKAaTHBHBIX 3a/1a4

Hay4umucsi: TPAMOTHO

oOpamarbcs ¢ BemecTBaMH B §29,3
MTOBCEIHEBHOM KHU3HH 0

39. AMMWUaK # ero AMMmUaK, CTpOCHHE, Hayuamcs: onuceiBath PerynsiruBnbie: OGbsicHeHue | ymp.4
COCITUHEHUS. CBOWCTBA, ITOJTyYCHUE | CBOWCTBA aMMHUAKa B X0 [TmaHUpPYIOT CBOM JEWCTBUS B CBSI3H C HOBOTO 8
Comu aMMOHHSI. u npumenenue. Comu | mpoBeaeHus 1ab0opaTOPHBIX MTOCTaBJICHHOM 3a/1a4eil U YCIOBUSIMH €€ MaTepHuana

aMMOHWUSI, UX OTIBITOB, IPOBOJIUTH pemeHus

CBO¥CTBA U Ka4eCTBEHHYIO PEaKLHIO Ha Io3naBaTenbHbIE:

IIpUMEHEHUE. HOH -aMMOHUS CraBsat u GOPMYIHPYIOT ISITH U

JIa6. onbITHI: THonyuam eo3modcHocms po6JIeMbI ypoKa

31. U3ydenue Hay4umuvcs: IPUBOIUTH KomMykaTuBHbBIE:

CBOWCTB aMMHaKa. MIpUMEpPHl YpaBHEHUN KoHTponupyroT neidcTBus mapTHepa

32. Pacnio3HaBaHue peakuuni, Jexamux B OCHOBE §31

coJieil aMMOHUS MIPOMBIIIJIEHHBIX CIIOCOOOB ynp.2
MOJTYYCHHS] aMMHAKa

40. OKcHabl a30Ta Oxc unst azota(ll) u | Hayuamcs:, PeryasTuBHbIe: OOBbsicHEeHHE
AzoTHas (IV) AsotHas OIMCHIBATH CBOMCTBA YUUTHIBAIOT MPABUIIO B IUNITAHWPOBAHUH U HOBOTO
KHCJIOTa, KHCJIOTa KaK COEIMHEHUH a30Ta, KOHTpoOJIe criocoba pemenust. Pasmiyaror MaTepuaia
IIPUMEHEHHE. JJIEKTPOJIMT, €€ COCTaBJIATh YPaBHEHUS CHoco0 M pe3yNbTaT 1eHCTBHS

CBOMCTBA U
TIPUMEHEHNE.

peaxiuii, COOTBETCTBYIOILUX
«LIETI0YKE» PEBPALEHUI

Ilo3naBaTejbHbBIE:




JdemoncTpanum:
O6pasip
BaYKHEHIINX

JUTSL HApOTHOTO
XO03sicCTBa HUTPATOB.

Tonyuam so3moorcnocmo
Hay4umucsi: IPOTHO3UPOBATH
XAMHUYECKHE CBOMCTBA
BEILIECTB HAa OCHOBE UX
CBOMCTB M CTPOEHUS
Hayuamca:,

Hcrmonb3ytoT moucK HeoOX0AuMO
“HGOPMALIAHU JJIS BHITIOTHEHUS YIeOHBIX
3aJIlaHuH C UCIIOJIb30BAHUEM YIEeOHOM
TuTparypsl Braneor o0mum npueMom
pemeHns 3aga4q

OIIMCHIBATh CBOMCTBA a30THOM | KomMMykaTuBHBIE: §31
KHUCJIOTHI, B X0/I€ TIPOBEICHHS KoHTponupyroT neiicTBue naptHepa ymp2-
71a00PaTOPHBIX OIBITOB JloroBapuBaroTcs 0 COBMECTHOM 5
Tonyuam eosmodcHocms JeATeNIbHOCTH, NPUXOIAT K 001eMy yrp
HAy4umucs: COCTaBIATh peLIeHHIO 6-7
«UETIOYKM) NPEBPAILEHUH 110
a3oTy
41. AzoTtHas AsotHas xucnora Kak | Hayuamcs :COCTaBIIATH PeryasiruBHbIe: OO0BbscHeHHe
KHCJIOTA, OKHUCIIUTED. ypaBueHust OBP ¢ ygactuem [InanupytoT cBOU NEHCTBUS B HOBOT'O
TIOJTy4eHHE. Hutpatsl 1 HUTPUTBI, | a30THOM KHUCIOTHI, IPUMEHATh | COOTBETCTBHUHM C ITOCTABICHHON 3a/1aueii Mmarepuana
npobyemMa ux COJIM a30THOM KHCIIOTHI B 1 YCIIOBUSIMH €€ PealIU3alnu
COIlepKaHUs B C/X MpakTHIecKol aesTenpHOCTH, | [lo3HaBaTe/bHbIE:
MIPOYKIINH. MPOBOANTH Ka4E€CTBEHHYIO Brnaneror o0muM npreMoM penieHust
A30THBIE yIOOpeHHsI | PeakIMIO Ha HUTPAT - HOH 3agaq
JemoncTpanun: IHonyuam eoszmooicnocms KommykaTuBHbIE:
BzaumonelictBue HAyyumbcs: XapakTepu30BaTh KoHnTonmupytot aeiicTBus mapTHepa
KOHLIEHTPUPOBAHHON | 0coOble CBOWCTBA
A30THOM KHCJIOTHI € KOHLEHTPUPOBAHHOH a30THOMI
MeJBIO. KHCJIOTHI
JIa6. onbITHI:
34. B3aumoaeiictBue
KOHILICHTPUPOBaHHON
a30THOI KHCIJIOTHI C
MeJbI0
42. docdop. CrpoeHue aToma U Hayuamca: PeryasTuBHbIe: dopmHpyIOT O6pbsacHenne | §32
Coenunenus AJUTOTPOTIHS XapaKkTepu30BaTh CTPOCHHE [TnaHupyIOT CBOM NIEHCTBHS B CBSI3H C HETEpEC K HOBOTO ymp.2
docdopa. ¢docdopa, cBoiicTa atoma Qocdopa, 00bSICHATH MOCTABJICHHOM 3a/1a4ei U YCIIOBUSIMHU €€ KOHKPETHOMY Matepuana | -4
[Mousitue o 0eJ10ro U KpacHoro 3aBUCHMOCTH CBOWCTB peuieHust
XHUMHUYECKOMY
¢dochopHbIx docdopa, ux (docdopa ot ero nonoxenust B | [o3HaBareabHbIE: SIIEMEHTY, TIOHCK
YI0OpEHUsX. NIpUMEHEHHUE. [ICXD JI.1. Menaeneera, CraBsat u GOPMYIUPYIOT HETH U JIOTOTHUTETbHO
OcHoBHBIE COCTaBJIATh XUMUYECKHE npoOJIeMBbl ypoka
nHpoOpMaInH 0
COCIMHEHUS: OKCH]T ypaBHEHHUS, KommykaTnBHbIe: HEM.
¢dochopa (V) u XapaKTepu3yIolue AJIeKBaTHO UCHOJb3YIOT pEUYEBBIC

opTodocdopHast Kuc-
noTa, Gpocdarsl.
docdopusie
YI0OpeHHUs.
JemoncTpanum:

XUMHYECKIE CBOWCTBA a30Ta
B pe3yJIbTaTe MPOBEACHUSL
71a60PaTOPHBIX OTBITOB,
MMPOBOAUTH KAYE€CTBECHHYIO
peaknuto Ha Gpocdar - HOH

cpeacTBa At 3PPEKTUBHOTO PEIICHHs
KOMMYHHUKaTHBHBIX 3a/1a4




OO6pasIbl MPUPOTHBIX
COEIMHEHU I
dhocdopa. Obpasis
BXKHEUIIHNX ISt
HapOJIHOTO
xo3s1cTBa pocdaTos.
JIab. ombITHI:

35. T'openue
¢docdopa Ha Bo3AyXE
U B KUCIIOPOJIC.

36. Pacno3naBanue

Tonyuam 803moarcHoCcmb
HAy4umsCca: ONHCHIBATH
(u3HUecKre U XUMHUYECKUE
HPOLIECCHI, SBISIOIINECS
YacTbI0 KPYTOBOPOTA BEIIECTB
B IIPUpPOJIE

¢docdaron
43. VYraepon. Ctpoenue aToMa # Hayuamca: xapaktepusoBaTb | PeryasTuBHbIe: DopMHPYIOT OObsicuenne | §33
aJUTOTPOTIHSA CTPOEHHE aToMa yIJIeposa, PaznnyatoT crioco6 u pe3ynbTar HHTEpecC K HOBOTO ymp.6
yriepona, CBOHCTBa OOBSACHSTH 3aBICUMOCTh JeWCTBHSA KOHKPETHOMY Mmarepuana -8
ero Moau(UKanuii 1 | CBOWMCTB yriepoaa OT ero Ilo3naBaTenbHbIE: XUMHYECKOMY
HX IPUMEHEHHE. nonoxxenus B [ICXD JI.H. Brnanerot o0 mpueMoM penieHus 3JIEMEHTY, TIOUCK
JemMoHcTpanuu: Memnneneesa, COCTaBIATh 3ajga4 JOTIOJTHUTENBbHON
[Tornomenue yriem XMMUYECKHe ypaBHEHUS, KomMmykaTuBHbIE: uHpopmanuu o
PacTBOPEHHBIX XapaKkTepH3yIolye JloroBapuBaroTCsi O COBMECTHOM HEM.
BEIIECTB WU ra3oB. XMMHYECKHe CBOUCTBA JIESITETIBHOCTH O] PYKOBOJICTBOM
BoccranoBnenue yriepoaa YUUTENS
MeIM U3 ee OKCHJIa IHonyuam eoszmooicnocms
yTIIeM. HAY4UmMbCsi: OIUCHIBATH
JIa6. onbITHI: (u3nuecKre U XUMHIECKHE
37. T'opeHue yris B MIPOLIECCHI, SBISIOLIUECS
KHCJIOpOJIe 4acThIO KPYTOBOPOTa BELIECTB
B IIpHpOZE
44, Oxcunel Oxcunsl yraepoaa Hayuamcs:, PerynsituBHble: DopMHPYIOT OO0msicuenne | §34
yrieposa. (1D u (IV), ux OIIMCHIBATH CBOWCTBA OKCHIOB | YUMTHIBAIOT NPABMIIO B ITUIAHUPOBAaHWU U | YMEHHE HOBOTO ymp.1
CBOMCTBA U yriepoja, COCTaBIATh KOHTpOJIE crioco0a pemeHus HCIIONIb30BaTh MaTtepuana | -4
NIPUMEHEHNUE YpaBHEHHUsI peaKilui, Ilo3HaBaTte/ibHBIE: 3HAHUSI B OBITY
COOTBETCTBYIOIINX «IeMouke» | MCnonp3yroT MoMCK HE0OX0AUMOK
MIPEeBpALCHUH . TPOBOIUTH nHGOPMALINH JUISI BBITIOIHEHHS Y4eOHbIX
KAaueCTBEHHYIO PEaKLHUIO 110 3aJJaHUi C HCIIOJIb30BaHUEM YUEeOHOIT
PacIo3HaBaHUIO YTIIEKHUCIOTO | JINTPATyphI
rasa KommykaTuBHbIC:
THonyuam eo3modicnocme Kontponupyrot aeiictBue naptTHepa
HAy4umucs: IPOTHO3UPOBATh
XUMHYECKHE CBOMCTBA
BEIIECTB Ha OCHOBE UX
CBOJCTB M CTPOEHUS
45, VYronbHas VYrosbHas KucnoTa. Hayuamcs: PeryasituBHbIe: dopmupyror O6pbsicaenne | §34
KHCJIOTa U € Comn yrosipHOU JIaBaTh OTIPEJICIEHUS PasmiaroT criocob U pe3ynbpTar YMEHHUS HOBOTO ymp.5




COJIH. KHCJIOTHI: KaJIbIINT, MOHSTHUAM (GKECTKOCTb BOABI» | JEHCTBHSA HCTIONb30BaTh Mmarepuana -7
XKectkocTs coJia, moTaml, ux ,OITUCHIBATh CBOMCTBA Ilo3naBaTenbHbIE: 3HaHUA B OBITY
BOJIBL U 3HAUEHHE W IPUPOJE | YrOJBHOI KHUCIIOTHI, Brnaneror o0muM npreMoM penreHust
CHocoOs! eé 1 JKU3HHM YEJIOBEKa. COCTaBJIATh YPaBHEHUS 3aga4
YCTpaHEHUS. XKectkocTs BoAbI 1 peaKIMii, COOTBETCTBYIOIUX KommykatuBHbIe:
crocoOFI ee «LETI0YKE» MPEBPALLECHUH , JloroBapuBaroTCsl 0 COBMECTHOM
yCTpaHEHUs.. COCTaBJIATh Ha3BaHUSA COJIEH JIESITEIILHOCTM, MIPUXOJAT K 00IemMy
JemMoHcTpanuu: YTOJIbHON KUCIIOTHI, PpEIIeHHIO
O0pa3upl NPUPOJHBIX | TPOBOJIUTH KaUECTBEHHYIO
COETUHEHUI peakLuo Ha KapOoHaT - HOH
yriepona. O6pasis IHonyuam eozmosicHocmb
BaXHEHIINX JUIS Hay4umucs: TPOTHO3UPOBATh
HapOJHOTO XMMHYECKHE CBOICTBA
xo03s1iicTBa BEILECTB Ha OCHOBE MX
KapOOHATOB. CBOWCTB M CTPOCHHS
JIa6. onbITHI:
38. Ilonyuenue
YTOJIBHOW KUCIIOTHI U
HU3Y4YCHUE €€ CBOMCTB.
39. Ilepexon
KapOOHATOB B
THIPOKapOOHATHI.
40. Pa3noxxenue
ruapoxkapOoHaTa
HaTpus
46. Kpemnnii. Crpoenue atoma Hayuamcs:, PerynsatuBHbie: DopMHPYIOT OObsicuenne | §35
KPEMHHUS; XapaKTepu30BaTh CTPOCHHE AJIEeKBaTHO BOCTIPHHHMAIOT HHTEpeca K HOBOTO ymp.3
KPHUCTAJUTNUECKUN aToMa KpeMHHUs, OOBICHSITD MPETIOKEHHS M OLEHKY YUUTEIs 1 KOHKpPETHOMY Mmarepuana 4
KPEMHHIA, ero 3aBUCHMOCTH CBOHCTB OJTHOKJIAaCHUKOB XUMHUYECKOMY
CBOICTBA U KpEMHHUS OT ero nonoxeHus B | [lo3HaBaTeabHbIe: JJIEMEHTY, TOUCK
NIPUMEHEHHE [ICXD JI.1. Menneneena, Bribupator Hanbosee 3G PeKTHBHbIC JIONIOJIHUTENIbHOU
COCTaBIIATh XUMHUYECKHUE CrocoOBI pelIeHus 3a1ad, uHbopmanum o
YpaBHEHHUS, KOHTPOJIMPYIOT U OIICHUBAIOT IPOLIECC U | HEM.
XapaKTepHu3yIolHe pe3ynbTaT AEATEIEHOCTH
XMMHUYECKHE CBOICTBA KommykaTuBHbIe:
KpEeMHHUS JloroBapuBaroTCs 0 paclpeaeIeHUN
Honyuam eo3moorcnocmeo (GYHKIUH 1 posiel B COBMECTHOM
HAy4yumucsi: TPAMOTHO JIeSITEIbHOCTH
oOpaIaThest ¢ BEIecTBaMH B
MOBCEIHEBHOM KHU3HU
47. Coenunenus Oxcup kpemuust (1V), | Hayuamcs:, PeryasTuBHbIe: OObsicHeHne
KpEMHHSL. €ro NpUpOIHbIE OINHKCBIBATh CBOMCTBA OKCHJIA VY4uTHIBAIOT NPABUIIO B INIAHUPOBAHUU U HOBOT'O
Pa3HOBHIHOCTH. KPEMHHS, COCTABIIATh KOHTpOJIE crioco0a pemeHus MaTepuaia
Cunukatel. 3HaYeHNE | YpaBHEHUS PEaKIui, Ilo3HaBaTe/ibHbIE:
COETMHEHUI COOTBETCTBYIONTNX «Ieno4ke» | Mcrmomp3yroT monck HeoOXoIuMon




KpEMHHUS B )KUBOU U
HEKUBOU MPUPOJIE.
JdemoncTpanum:
OO6pa3Ipl IPUPOTHBIX
COEIMHEHU I
KpEMHHSL.

Jla0. onbITHI:

41. IlonyueHue
KPEMHEBOI KUCIIOTHI
U U3y4eHUe ee

MpeBpalICHUH . MPOBOJUTH
KAueCTBEHHYIO pEakLUI0 Ha
CUJIMKAT - UOH

Ilonyuam eo3moorcnocmeo
Hay4umucs: TPOrHO3UPOBATh
XUMUYECKHE CBOMCTBA
BEIIIECTB Ha OCHOBE UX
CBOMCTB U CTPOCHUS

MHGOPMALIAHN IS BBITIOJTHEHHS YIeOHBIX
3a/IaHAHN C MCIIOJIb30BAaHUEM YIEeOHOM
JUTPATYPBI

KommykaTuBHbIE:

Y4uTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPMHAIINY PA3THYHBIX
MO3UIIUI B COTPYTHIUYCCTBE

CBOICTB
48. CunukaTtHas [Tonstue o Hayuamcsa: npaktuyeckomy PerynsitTuBHbIE: DopMUpPYIOT OOmwsacHeHue | §34,
MIPOMBITIICHHOC CHITMKaTHOU MIPUMEHECHUIO COCIMHEHUI PasmirgaroT crioco® u pe3ynbTar TTOHUMaHHe HOBOTO 35
Tb. MIPOMBIIICHHOCTH. KpeMHUS neiicTBus 0coOeHHOCTeH MaTepHaia
Ctekio, IEMEHT, THonyuam eosmodicnocms Ilo3naBaTenbHbIE: JKU3HU U TPYJa B
KepaMHuKa. Hayuyumuca: MPOTHOZUPOBATh | Brageror oOmuM mpueMoM pemreHus YCIIOBHAX
JeMoHcTpanuu: XUMHYECKHE CBOWCTBA 3ajga4 HHPOPMATH3AIIH
O0pa31pl cTeka, BEIIECTB HA OCHOBE UX KommykaTuBHbIE: ob1mecTBa
KepaMMKH, [IeMEHTa CBOMCTB M CTPOCHHUS JloroBapuBaoTCsi O COBMECTHOM
JIESITETIBHOCTH TOJT PYKOBOJICTBOM
yUuTeNns
49. O06001eHue 1o Hayuamca: 0606maTh 3HaHUS | PeryasTuBHbIE: Bripaxarot IToropenue | IloBT
TeMe U TIPE/ICTABIIATE MX CXEM, BHocsT He0O0X0ANMbBIE KOPPEKTHUBEI B aJIeKBaTHOE NPOIICHHOT | OpeH
«Hemetamisl». TalNuL, Npe3eHTaui JieficTBHE TIOCIIE €To 3aBEepIICHHS Ha MIOHUMaHHe 0 MaTepuana | ue
OCHOBE €T0 y4eTa CIICITaHHBIX OIIHNO0K TIPUYHH ycIieXa U
Io3naBaTenbHbIE: HeycIexa
CtposT peueBoe BHICKa3bIBaHIE B yaeOHOI
YCTHOH U THCEMEHHOH popme JeSITeTbHOCTH
KommykatuBHbIe:
KoppekTupyrort nelcTBusI MapTHEpa
50. KonrpoabHas Kontpons Hayuamcsa: npumeHaTs PeryasiTuBHBIC: OCYIIECTBISIOT IIposBisitoT IToBropenue | IloBT
padota Ne3 o MIPEIMETHBIX U MOJIy9YCHHBIE 3HAHUS U MOIIAroBBIil ¥ UTOTOBBIN KOHTPOIB 110 OTBETCTBEHHOCTh | MPOIIEHHOT | OpeH
TeMe MeTanpeIMeTHbBIX c(OpMHUPOBAaHHbBIE YMEHUS pe3ynbTaTy 3a pe3ynbTaThl 0 MaTepHaia ne
«Hemeramib». y4eOHBIX NeUCTBUN JUTsl penieHnst yaeOHbIX 3a71a4 | Ilo3HaBaTeabHbIE:
10 TeMe CTPOSIT peyeBOe BHICKA3bIBAHNE B YCTHOM
«Hemeramib» U IUCbMEHHOH (opme
KomMyKkaTHBHBbIE: yIUTHIBAIOT Pa3HbIE
MHEHHS U CTPEMATHLCS K KOOPAUHALUH
pa3sNUYHbIX NO3ULUI B COTPKYIHUYECTBE
TEMA 4. IIPAKTHKYM 2. «CBOHCTBA COEJJHHEHHH HEMETAJIJIOB» (34.)
51 IIpakTnyeckas Pewenue Hayuamcs: obpamarbcs ¢ PerynsituBHble: OBnaznenue Brinonnenun | Yu
padora 9KCTIEPUMEHTAIBHBIX | JJAOOpaTOPHBIM OcCyIIeCTBIAIOT MOIIAaroBbIii KOHTPOJIb HaBBIKaMH JIJISI e CTp
Pemenune 3aja4 1o TeMe 00opyioBaHUEM U TI0 pe3yJbTaTy MIPaKTHYECKOM npaktukyma. | 259
9KCTIEpUMEHTAI «[loarpynmna HarpeBaTelbHBIMU JeSITEIbHOCTH




BHBIX 33134 T10 KHCJIOPOaay» nprbopaMu B cooTBeTcTBHU C | Ilo3HaBaTeIbHBIE:
TeMe MIPaBUIAMHU TEXHUKH [IpoBonsAT cpaBHEHHUE U KIACCHPUKAIIIIO
«[Toxrpymma 0e3011aCHOCTH, OMHCHIBATH TI0 3aJJaHHBIM KPUTEPHUAM
KHCJIOPOay. XUMHYECKHH IKCTIEPUMEHT C KommykaTuBHbI€:
IMOMOILBIO SI3bIKa XMMUH, Haxonsar obmee pemerne yaeOHON
JIeNIaTh BHIBOJIBI TIO 3a7a9u
pe3ysbTaTaM dKCIEPUMEHTA.
Tonyuam eo3modicnocme
Hay4umucs: OCO3HABATh
HEOOXOIUMOCTh COOJTFOICHUS
npaBwiTh u OT nnst
COXpaHEHHS CBOETO 370POBbsI
1 OKPYKAFOIINX
52 IIpakTnueckas Pewenne Hayuamca: obpamatbcs ¢ PerynsatuBHbie: YmMmeror Brinmonnenn | Yu
padora 9KCHEPUMEHTANBHBIX | Ja0OpaTOpHBIM OCyYIIECTBISIIOT MOIIarOBEIi KOHTPOIh VIpaBIATE CBOCH | € CTp
Pemenne 3a1ad 1o TeMe 00opynoBaHUEM U IO PE3yJbTaTy MMO3HABATEIBHOM npaktukyma. | 260
9KCIEPUMCHTAI «[oxrpymrier a30Ta U | HarpeBaTEIbHBIMA JeSITETHHOCTEIO
BHBIX 33124 T10 yTIepoa npubopaMu B cooTBeTcTBHU ¢ | Ilo3HaBaTeIbHbIE:
TeMe MIPaBAIAMHU TEXHUKH CtposT peueBoe BBHICKAa3bIBaHIE B
«ITonrpynmsl 6€30MacHOCTH, ONMCHIBATH YCTHO¥ U MHChMEHHOH (popme
azora u XMMHUYECKUH IKCIIEPUMEHT C
yTaepoaay. MOMOIIIBIO S3bIKA XMMUH, KomMmykaTuBHBIE:
JIenaTh BBHIBOJIBI 11O VY4YUTHIBAIOT pa3HbIC MHCHHUS U
pe3ysbTaTaM dKCIepUMEHTa. CTPEMSATCS K KOOPAUHAIIMU Pa3THIHBIX
Honyuam eo3mosrcHocme MO3HUIUN B COTPYTHIYECTBE
Hay4umucs: 0OCO3HABATh
HEOOXOIUMOCTE COOJTIOIEHUS
npaswiTh u OT nnst
COXpPaHCHHS CBOETO 3/I0POBBS
U OKPYKAFOIIIX
53 IpakTnyeckas [onyuenue, Hayuamcs: obpamarbcs ¢ PerynsituBHble: OBnaznenue Brinonnenn | Yu
pa6ora cobupanue u 1a60paTOPHBIM OcCyIecTBISIOT TOMIAroBbIii KOHTPOJIh HaBBIKAMU JIJIS e CTp
[onmy4enue, pacro3HaBaHHe 000pyIOBaHUEM U IO Pe3ybTaTy MPaKTUIECKOH npakTukyma. | 262
cobupanue u ra3oB HarpeBaTeIbHBIMU JIeSITEIbHOCTH
pacro3HaBaHHe npubopaMu B cooTBeTcTBUU ¢ | Ilo3HaBaTeIbHBIE:
ra3os. MpaBWJIaMU TEXHUKH CtposIT peueBoe BhICKa3bIBAHHE B

0€30I1aCHOCTH, OMKCHIBATh
XUMHYECKHUIA YIKCIICPUMEHT C
ITOMOIIIBIO A3BbIKA XMMHH,
JIeJIaTh BBIBOJBI 110
pe3yabTaTaM SKCIIEPUMEHTA.
szytlam BO3MOMNCHOCHb
HAy4umucsi: OCO3HABATh
HEOOXOIUMOCTh COOJIFOAEHHUS
npaBwiTh u OT mnst

YCTHO# U MHChMEHHOH (popme
KommykaTuBHbIC:

VYUUTHIBAIOT pa3Hble MHEHUS 1
CTPEMSATCS K KOOPJMHALINY Pa3IMIHbIX
TO3UIMI B COTPYIHUYECTBE




COXpPaHEHHS CBOETO 3/I0POBBS
1 OKPYKafOITNX

Tema 5. KpaTkue cBeieHUs1 00 OPraHUu4ecKUX coeTHHEeHusX (44.)

54, VYT1eBogopOaEL. Heoprannueckue u Xapaxmepuszosambo PeryasaTuBHbIe: JInyHOCTHBIE: OObsicuenne | Jlekn
OpraHUYecKHe 0COOEHHOCTH 1. BeiiBUTaTH BEpCUH PEIICHUS 1. Oco3HaBaTh HOBOTO us
BEIIECTBA. COCTaBa M CBOMCTB po0OieMbl, (POpMyITHPOBATH THIOTE3HI, MOTPEOHOCTH U Mmarepuana
VYTneBogopoasL. OpPTaHUYIECKUX MPEABOCXHIATh KOHEYHBIH Pe3ybTaT. TOTOBHOCTB K
MertaH, 3TaH, IPOIaH | COCTUHCHUIL. 2. OnpenensaTs AeicTBUE(S) B camMo00pa3oBaHI
KaK IIpeJeIbHbIe Pasnuuams ipenensHble 1 COOTBETCTBUH C yueOHOH U 10, B TOM YHCJIE U
YIJIE€BOAOPOBL. HenpeeIbHbIe MO3HABATEJILHOM 3aj1a4eil, COCTaBIsATh B paMKax
OTuUNeH U aleTUiIeH YTIE€BOAOPOABI. AITOPUTM JAEHCTBUH B COOTBETCTBHHU C CaMOCTOSATEIbHOI
KaK HeIpeaebHbIe Has3zvieamo u 3anucvisams y4eOHOI U 03HaBaTEeNbHON 3a1auei. JeSITeIbHOCTU BHE
(HeHaCBIIIEHHbIC) (hopmyibt IosHnaBareabHbIe: HIKOJIBI.
YIJI€BOAOPOEL. (MoJeKynspHbIe U 1. Ctpouts paccyxaeHue Ha OCHOBE 2. IlocrenenHo
I'openne CTPYKTYpPHBIE) BaXKHEHIITHX CpaBHEHUSI IIPEAMETOB H SIBIICHHH, BBIpa0baTHIBATh
YTJIEBOJIOPOAOB. npeacTaButenei YB. BBIJIETISISI IPU 3TOM OOIIHE TPU3HAKH. CBOU
KauecTBeHHbIC IIpeonazams 3KCIEPUMEHT 10 | 2.AHANMN3UPOBATH/PEPICKCUPOBATH COOCTBCHHBIE
peakuu Ha Paclo3HaBaHUIO COCIMHEHUH | ONBIT Pa3pabOTKH U pean3alium OTBETHI Ha
HeTpeeIbHbIC HETIPEAETHHOTO CTPOCHUSL. y4eOHOTO MPOEKTa. OCHOBHBIE
COCIMHEHUSI. Habniooams 3a xonom KoMMyHHKATHBHBIE: JKU3HEHHBIE
Peaxnus XUMHYECKOTO 1. JloroBapuBaThCs O MpaBUIIaX U BOIIPOCHI,
JeTUAPUPOBAHUS 9KCIEPUMEHTA, ONUCLIBAMD BOTIpOCcax i 0OCYXKJICHUS B KOTOpBIE CTaBUT
JemMoHcTpanuu. €ro U denamy BBIBOJBI HA COOTBETCTBHUH C IIOCTABJICHHOH Mepe] JIUYHBIN
Moaenu MoneKys OCHOBE HAOJIOICHUH. rpyIIoH 3a1a4yei. JKU3HEHHBIN
MeTaHa, 3TaHa, Quxcuposams pe3ybTaThl 2. ColutoiaTh HOPMBI TYOIMYHOI pedn OTIBIT.
MIPOTIaHa, STHJICHA 9KCIIEPUMEHTA. U PETJIAMEHT B MOHOJIOTE U TUCKYCCHH B
aleTHICHa. COOTBETCTBHH C KOMMYHHUKaTHBHON
Bsaumonaeiicteue 3ajaueil.
STHIIeHa ¢ OpOMHON
BOJIOH M PacTBOPOM
TIepMaHTraHaTa KaJus

55.- Kucnoponconep OTUIIOBBIN CIHUPT, Xapaxmepuzoeams ciupThl

56 xKarue €ro MoJTyYeHHe, KaK KHCJIOPOACOIeprKalne

OpTraHU4YECKUC MIPUMEHCHUEC 1 OPraHn4eCKUue COCANHECHU.
BEIIECTBA. ¢busmnoornyecKoe Knaccuguyuposamo cimpThl

JIECTBUE. 10 aTOMHOCTH.
Tpexaromusiii cnupt | HaseiBate npencraBurenei
TIIMICPUH. OJHO- U
KauecTBeHHas TPEXaTOMHBIX CITUPTOB U
peakius Ha 3aIKCBHIBATh UX OPMYJIBIL.
MHOT0aTOMHbBIE XapakTepu3oBaTh KHCIOTHI

CHMPTHL. YKCyCHas,
CTeapuHOBAs U
OJIEMHOBAS KUCIIOTHI -
MIPECTaBUTENN

KakK
KHCIIOPOICOAEepIKALLUE

OpraHNYECKHEe COCTMHEHUS.
Hasvieame ipecTaBUTENCH




KJ1acca KapOOHOBBIX
KUCHOT. XKupsl.
Mpiia.
JdemoncTpanum.
OO011e XUMHYECKHE
CBOMCTBA KUCIJIOT Ha
IIPUMEPE YKCYCHOMI
KHUCIIOTBHI.

Npe/ieNbHBIX U HeTPeesIbHbIX
KapOOHOBBIX KUCJIOT 1
3aIUChIBATh UX (OPMYIIBI.
XapaxkTepu3oBaTh KUPHI KaK
CJIOKHBIE APHPBI, @ MBLITA —
KaK COJIM KapOOHOBBIX
KHUCIIOT.

KauecTBennas
peakuus Ha
MHOT0aTOMHbBIE
CITUPTHI
57. A3soTcozaeprkar 1 | AmuHorpymnma. Xapaxmepuzo6ams aMUHbL PeryasTuBHbIE: JIuunocTHBIE: OObsicHeHn Jlekny
ne AMUHOKHUCIIOTHI. KaK CoJlepiKaIue 1. OcyuiecTBJISITH IO3HABATEJILHYIO 1. IlpumensATH € HOBOTO us
OpraHUYeCKHe AMUHOYKCYCHast AMHUHOTPYIIIY OPTaHUYECKUE pediekcHIo B OTHOLIEHUH JIeficTBUii | TTOTydCHHBIE MaTepHana
COCTUHCHUS. kucioTa. benku COCIIITHEHUS. MO PeleHnio y4eOHbIX 3HAHUS B
(mpoteunsi), Xapaxmepu3zosamo MO3HABATEJBHBIX 32/124. MOBCEJHEBHON
X (YHKINH B AMHUHOKHUCIIOTHI KaK Ilo3HaBaTeabHbIE: JKU3HU.
JKUBBIX OpPraHU3MaX. | OpraHHYeckre am(poTepHBIE 1. O0BACHATDH SIBJIEHHS, POIECCHI, 2. ®opMHpPOBaTh
KauecTBeHHSI COE/IMHEHUSI, CIIOCOOHBIE K CBSI3H U OTHOIIIEHUS, BLIABJIsIEMbIE B UHTEpeC K
JlaGopaTopHble peaxIysaM NOJIUKOHACHCAINH. X0/1e HccaeI0BAHMS. n3y4aeMbIM
ONBITHI. 42. Onucwvigams TPU CTPYKTYPBI 2. ®opMHPOBATH YMeHHsI 6€30MaCHOr0 | 00IaCTAM 3HAHUS
KagecTBeHHbIE 0eJIKOB 1 MX OHOJIOTHUECKYIO 1 3¢ (PeKTHBHOTO MCIOJIb30BAHUS U BHJIAM
peaxIuu Ha GesKku € | poJib. JIa00paTOpPHOro 000py10BAHHUS. JIESITeTTBHOCTH.
peaxmmu Ha Oenkn. | PacmosHaBaTh Oenku ¢ KoMMyHHKATHBHBIE:
IIOMOIIBIO 1. YcranaBaiuBaTh U CPABHMBATH
IBETHBIX PEaKInii. pa3Hble TOYKH 3peHUs], MPeKIe YeM
NMPUHAMATH PelleHus 1 1eJaTh
BBIOOP.
Tema 6. O0001IeHNe 3HAHMI 0 XMMHH 32 Kypc 0CHOBHOM mKoJblL. [loaroroBka k uroropoii arrecramuu (OI'"I) (8u.)
58. Ilepnoguueckuii 1 | Ilepuogudeckwuii Hayuamca: 0606mats PerynsatuBHbie: IIposBistoT IToBTopenue | §36
3aKOH M TCX? 3aK0H U undopmanuio o teme B Buie | [lnaHupyroT cBou neiicTBUs B OTBETCTBEHHOCTh | MPOWAEHHOT
a. 1. [Mepuonnueckast CX€M, BBIIIOTHATH TECTOBBIE COOTBETCTBHUH C TIOCTABJICHHOH 3a1aueit 3a pe3ynbTaT 0 MaTepHaia
Memnneneesa. CHCTEMAa XUMHUYECKUX | 3aJaHMA U YCIOBUSIMH €€ pearu3aliiu
3JIEMEHTOB ITo3HaBaTenbHBIE: CTABAT
. 1. Menneneesa. 1 QOPMYIHPYIOT LETH U MPOOIEMBI
OU3HYECKHUI CMBICIT YPOKa; OCO3HAHHO U NTPOU3BOJIEHO
TIOPSIIKOBOTO HOMepa CTPOST B YCTHOW M MUCBMEHHOW (opme
3JIEMEHTa, HOMEPOB KomMmyHuKaTHBHBIE:
TIEPUOJIA H TPYIIIIBL. Brnanenue moHoornueckoi n
JTUAJIOTHYECKON (hOpMaMH peUH
59. Buaer xum 1 Buapl XuMHYECKHX Hayuamcsa: 0606marb PerynsituBHble: HNmerot IToBTopenue | §37,
CBSI3€M, THIIbI CBSI3€M U THIIBI nHpOpMAaIMIOo 10 TeMe B BUAe | Pazmudarot croco0 u pe3ynbTar LIEJIOCTHOE npoiinensor | 38
KPHUCTAJUINYECK KPHUCTAJUTMUECKHX TaOJIMIBI, BBIIOJIHSATh JieficTBUs MHPOBO33pEHHE, 0 MaTepHaia




UX PEIIETOK.

PEeIIEeTOK.
Bzaunmocssi3b
CTPOCHHS U CBOMCTB
BEIIIECTB

TECTOBYIO paboTy

ITo3HaBaTenbHbIE:

Brnaneror o0mmM npremMoM penreHust
3amadq

KomMmykaTnBHBIE:

KoHTponupyroT neiicTBus napHepa

COOTBETCTBYIOIIE
€ COBPEMEHHOMY

YPOBHIO Pa3BUTHA
HayKH

60.

Krnaccudukarms
XMMHUYECKUX
peaxuuii.

Knaccudukarms
XUMHYECKHX
peaxkuuii o
Pa3IUYHbIM
NpU3HaKaM (YHCIIO U
cocTaB
pearupymromux 1
00pa3yronmxcs
BEIL[ECTB; HAIMYUE
TpaHHLBI pa3nena
¢a3z;

TEIUIOBOU 3P PeKT;
W3MEHEHHE CTEIICHeH
OKHCIICHUSI aTOMOB;
UCIIONIb30BaHHE
KaTajau3aropa;
HarpaBJIeHUE
MIPOTEKaHHUs).
CkopocTb
XAMHYECKHX
peakimii u haxTopsl,
BIIMSIFOLIME Ha Hee

Hayuamca: 0606matp
HHPOPMALIHIO TIO TEME B BHIE
CXEM, BEIIOJIHATE TECTOBEIC
3aaHUs

PerynsatuBHbie:

PasmirgaroT criocod u pe3ynbpTar
JIEUCTBUSA

IMo3naBarenbHbIe:

Brianeror o0muM npuemMom penieHust
3ajaq

KommykaTuBHbIE:
JloroBapuBaroTcs 0 COBMECTHO
JIESATEILHOCTH TI0JT PyKOBOZCTBOM
YIUTEIS

IToBTOpEHUE
MIPONJEHHOT
0 Marepuaia

61.

Juccommarnusi.
Wonnrie
YpaBHEHUS.

OnexkTponuTudecKas
JUCCOLMAIMS KUCIOT
OCHOBaHHWM, COJCH.
HonHble ypaBHEHUSI.
VYcnoBus nporexkanus
HMOHHBIX YPAaBHEHUM
JI0 KOHIIa

Xapaxmepu3zoeamwv oduime
CBOICTBA KHCJIOT OCHOBAHHM,
coneii B cBete TO/I.
Apeymenmuposamso
BO3MOYXHOCTh TIPOTEKAHUS
XMMHUYECKUX PeaKLUi Ipu
OTIPEJICJICHHBIX YCIOBHSIX.

[ToBTOpEHUE
MPONUJEHHOT
0 MaTepuana

§39

62

OKHCIUTENBHO-
BOCCTAHOBUTEID
HBIE PEAKLINU
(OBP).

ITonsiTe oxucieHue
M BOCCTAHOBJICHHE,
OKHUCJIIUTCJIIN U
BOCCTAaHOBUTEIIH,
OIIpe/IeJIEHNE
CTENEeHU OKMCJICHUS
3JIEMEHTOB.

3HaTh/IOHUMATH

- XUMHYECKHE MOHATHS:
OKUCJIUTENb U
BOCCTaHOBHUTENb,
OKHCIICHHE U
BOCCTaHOBJICHUE.

- OIpEAETTh: CTENEHb
OKHCIICHHS DJIEMEHTA B
COEJMHEHUH, THII
XUMUYECKOU PEAKLUU 110
WU3MEHEHUIO CTENIEHU

PeryasTuBHbIe:
PazniuaroT crioco0 u pe3yasTar
JIeUCTBUS
Ilo3naBartenbHbIC:
Brnaneror o0mum npremMom penieHust
3a1aq
KommykaTuBHbIC:
Kontponupyrot aeicTBus napTHepa

IToBTOpEHUE
MO IeHHOT
0 Marepuaia

§40




OKHCJIICHUA XUMHYCCKNX
OJICMCHTOB.

63 Knaccugukanus [Ipocteie u cnoxuble | Hayuamcs: 0600maTh IIposBsroT §41.
1 CBOWCTBA BemecTBa. Metaiuiel | HHGOPMAIIHIO TI0 TEME B BHIIE noOpoxenaTenbH 42
HEOPraHUYECKH 1 HEMETAJUTHI , CX€M, BBITIOIHATH TECTOBYIO 0CTh,0T3bIBUMBOC
X BEILECTB. COCTaB, pabory. Hayuamcs: Tb, KaK
KIIacCH(UKAITHSL. 0000mmaTes uHPOPMAIHIO 110 MOHUMAaHNE
OOmue XMMUYECKHE | TeME B BHJE CXEM, YYBCTB
CBOCTBA OKCHJIOB M | BBITIOJIHATH TECTOBYIO paboTy JIPYTUXIIIOAEH U
THIPOKCHUJIOB COIepeKMBaHUE
(ocHOBaHM, KUCIIOT, um
amdoTepHbIX
THJPOKCHIOB), COJIU
B cBeTe TOJ]
64.- TpeHunr- TpeHunr- Beinoanams tectol B hopmare | PeryssiruBHbIe: Berpaxarot IToBTOopenue | Peme
65 TECTUPOBAHUE TECTUPOBAHHE MO OI'D 3a Kypc OCHOBHOH PaznnyatoT crioco6 u pe3ynbrar a/IeKBaTHOE NPOHAEHHOT | HHUE
10 BapHaHTaM Bapuantam [ A IIKOJIBI. AZICKBATHO JeWCTBHSA TTOHUMaHHE 0 Marepuana | TeCTOo
I'MA mponutsix MIPOLUIBIX JIET U oyenusams CBOU 3HAHUSA 32 IMo3HaBarenbHbIE: MIPUYMH ycIiexa u B
JeT U JIEeMOBEPCUH KypC OCHOBHOM IIIKOJIBI. Brnaneror o0mmM npuemMoM penieHust Heycrexa
JIEMOBEPCHUH. ApPryMEeHTHPOBAHO blOUpams | 3amad yueOHOM
BO3MOXKHOCTB ciau OI'D no | KoMMykaTUBHBIE: JeATEILHOCTH
XUMHH. KoHTponupyloT neiicTBus TapTHepa
Ilpoeyuposams COOCTBEHHYIO
00pa3oBaTeIbHYIO
TPAEKTOPUIO 110 N3YyUCHUIO
XMMUH B CpeTHEH IIKOJIE.
66 - [oBTOpenue mo [ostopenue | Ilopt
68 BCEM TeMaM MPOMIICHHOT | OpeH
0 Marepuasa ue

Kypca.
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