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IlosicHuTeILHAS 3aMUCKA

O0mas xapakrepucTuka y4e0HOro npeamera
Paboyas mporpamMma cocTaBiieHa B COOTBETCTBHH C:

e [Ipuka3 MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @eneparyu ot 17 nexkadbps 2010 r. N
1897 "O6 yrBepxkaennn OenepaibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTeILHOTO CTaHaapTa
OCHOBHOTO 0011ero oopazoBanus "

e [Iucema MunoOpHayku Poccuu ot 19.04.2011 1. Ne 03-255 «O BBenenue enepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa 001Ier0 00pa30BaHU»

e [IpumepHOI OCHOBHOM 00pa30BaTEIILHON MPOTrPaMMBI OCHOBHOTO 00IIIEro oOpa3oBaHHsI
(omobOpennast peneHneM (eaeparbHOr0 y4eOHO-METOINIECKOTO 0ObETUHEHHS 110 00IIeMy
o0pazoBanuto (mpotokos Nel/15 ot 08.04.2015, BXOAUT B CIEHMAIBHBINA TOCYAaPCTBEHHBIN
peecTp MPUMEPHBIX OCHOBHBIX 00Pa30BaTENbHBIX IIPOTPaMM)

e [lpuka3 MunucrtepcrBa oOpasoBanus u Hayku Poccuiickoit ®denepanuu ot 31.03.2014 Ne253
«O0 yTBepkaeHUH (PeaepaTbHOTO MePeUHs] Y4eOHMKOB, PEKOMEHIyEMbIX K UCTIOIB30BaHHUIO TIPU
peann3aiy UMEIOINUX TOCYJapPCTBEHHYIO aKKPEIUTAINI0 00pa30BaTEbHBIX IPOrPaMM
HavyaJIbHOTO OOIIEro, 0CHOBHOTO O0IIET0, CPEHETO 00111er0 00pa30BaHUs»

B cootBercTBHH ¢ pukazom MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot
31.03.2014 Ne253 «O0 yrBepkaeHuu GeaepanbHOro nepeyHs yaeOHUKOB, PEKOMEHTyEMbIX K
MCTIOJIH30BAHUIO TIPU peATN3allii HIMEIOIINX TOCYIapCTBEHHYIO aKKPEeTUTAIINI0 00pa30BaTeIbHBIX
MporpaMM Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEAHETO 00IIero 00pa3oBaHus U3YYCHHE Kypca
«XUMUS» HCIONB3YIOTCS YIeOHUKH:

o Xwumusa 9 knacc: yueonuk/ O.C. I'aGpuenss.- 5-e u3z., crepeotun.-M.: [Ipoda, 2016. — 319, un.

B cootBerctBHM ¢ ®PI'OC 0cHOBHOTO 00111Er0 00pa30BaHMs ydalIuecs A0JKHBI OBIAJACTh TAKUMH
MMO3HABATEIHHBIMH YU€OHBIMU JCHCTBUAMH, KaK yMeHUE (GOPMYITHUPOBAThH MPOOJIEMY U THIIOTE3Y,
CTaBUTH LIETH U 33J1a4M, CTPOUTH TUTAHBI JOCTHIKECHUS 1IeJIeH U PEIICHUs MOCTaBJIECHHBIX 3a/1a4,
MIPOBOJIUTH SKCIIEPUMEHT M Ha €T0 OCHOBE JICJIaTh BHIBOJIBI I YMO3AKIIOUCHUS, PEJCTABIIATh UX U
OTCTauBaTh CBOIO TOUKY 3peHHs. Kpome 3TOro0, yuyariuecs: JOJDKHBI OBIIAJIETh IPHEMaMH, CBSI3aHHBIMHU C
ompeieJICHUEM TOHSATHI: OTPAaHUYUBATh UX, OMUCHIBATh, XapaKTEPHU30BaTh U CPABHUBATD.
CrnenoBaTenbHO, MPU U3YYCHUH XUMUH B OCHOBHOH IITKOJIC YYaIlIUecs TOJDKHBI OBJIAIETh YI€OHBIMU
JEHCTBUSMH, TIO3BOJISFOIITUMHU UM JOCTUYD JIMYHOCTHBIX, IPEAMETHBIX M METAPEIMETHBIX
00pa3zoBaTeNbHBIX PE3YIHTATOB.

[Ipemiaraemas nmporpaMma 1o XMMHUHU pacKpbIBaeT BKJIa Y4€OHOTO MpeaMeTa B TOCTHKEHUE TIeJICH
OCHOBHOTO 00111eT0 00pa30BaHMs M ONIPEACIISICT BAXKHEHIIINE COACpKATEIbHBIC IMHUN MTPEAMETA:

*«BEIIIECTBOY - 3HAHHE O COCTABE M CTPOCHHH BEIIECTB, MX CBOMCTBAX M OMOJOTHYECKOM 3HAUYCHUH,

*«XUMMYECKasl PEaKIHs» - 3HAHUE O MPEBPAICHUAX OJHUX BEUIECTB B APYrUe, YCIOBUIX MPOTEKAHUSL
TaKHUX MPEBPAIICHUSX U CIOCO0aX yIpaBIeHHs peaKlUsiIMU;

*IPUMEHEHHUE BEIIIECTBY - 3HAHUE U OTBIT 0€3011aCHOTO OOpaIeHUs C BEIIECTBAMH, MaTepHATIAMH H
npoLeccamMu, He0OX0AUMBIMH B OBITY U Ha IPOU3BO/ICTBE;

*«I3BIK XUMHH - OTICPUPOBAHUE CUCTEMO BOKHEHIITUX XUMUYECKUX TTOHATUN, 3HAHUE XUMUICECKON
HOMEHKJIATYPHI, a TAK)KE BIIaJICHUE XUMUIECKOM CUMBOJIUKON (XUMUYECKIMH (POPMYIIaMH U
YpaBHEHUSMN).

PaGouas mporpamma pazpaborana Ha ocHoBe [IpumepHoil pabodeil mporpaMMbl IO XUMHUH B
COOTBETCTBUU C TPEOOBAHUSAMU K pe3yIbTaTaM OCHOBHOTO 00II[ero 00pa3oBaHusl, PEICTAaBICHHBIMU B
(beneparbHOM TrocyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTE M OPUEHTHPOBAHA HA HCIIOIH30BaHHE
y4eOHO-METOIUYECKOTO KOMILIIEKCA!

PaGouas mporpamma 8 - 9 knacca pazpaborana Ha ocHoBe [IpumepHoii pabodeil mporpaMMbl IO XUMHUH
B COOTBETCTBHUH ¢ TpeboBanusamMu GI'OC u opueHTHPOBaHA Ha UCTIOIB30BaHNUE Y4eOHO-
Metoanyeckoro komriekca O. C. I'abpuensna.



Onucanue y‘leﬁHO-MeTOI[H'leCKOFO U MATEPUATBHO-TEXHUIECKOI'0 odecneyeHus
YuedHo — METOANYECCKOC odecmeyeHue

1.IIpumepHas mporpaMma OCHOBHOTO 00111ero 00pa3zoBaHus 0 XUMUH (0a30BbIi YPOBEHB);
2.ABtopckas nporpamma O.C.I'abpuensna, coorercTByromas PenepaibHoMy ['ocynapcTBeHHOMY
00pa30BaTeILHOMY CTaHIAPTy OCHOBHOTO OOIIEero 00pa3oBaHusl U JOMyIeHHAs MHUHHCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoii @enepanmu (O.C.I'abpuensa [Iporpamma Kypca xumuu st 8-9
KJ1accoB o01meoOpa3oBatenbHbIX yupexacauii / O.C.I'abpuensa. — M.: JIpoda, 2012r.).

3.I'abpuensn O. C., Ocmpoymos 1. I'. HacronbHas kHura yautens. Xumus. 9 K JI.: Meroamueckoe
nocobue. — M.: JIpoda, 2010r

4. Xumus. 9 k 11.: KontposeHbie u mpoBepounbie padoTsl K yueOHnuky O. C. I'abpuensna «Xumus. 9/ O.
C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa u 1p. — M.: Ipoda, 2009r.

S5.I'abpuensan O. C., Ocmpoymos U. I'. I3yqaem xumuto B 9 k J1.: Jlugaktuueckue Marepuanbsl. — M.:
bauk moaroc, 2009r.

6.l abpuensn O. C., Hwykoea A. B. Pabouas Terpanps. 9 k 1. K yuebnuky O. C. 'abpuensHa « XuMus.
9». — M.: llpoda, 2012r.

1.I'abpuensn O. C., Bockooounukosa H. [1. Xumusi B TecTax, 3ajadax, YHOPOKHEHHSIX. 8— 9 KI. —
M.: Opoda, 2009r.

IlnannpyemMblie pe3yJibTaThl:
BbpInyCKHUK HAy4YUTCH:
® XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHIE, U3MEPEHUE, SKCIIEPUMEHT;
®  OIMCHIBATh CBOMCTBA TBEP/BIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BHIJCIAS UX CYILIECTBEHHBIE
MIPU3HAKY;
® PaCKpbIBATH CMBICI OCHOBHBIX XUMHYECKUX MMOHATHI «aTOM», «MOJIEKYJIa», «XUMHUYECKUN
JIEMEHT», «IIPOCTOE BEHIECTBOY, «CIIOKHOE BEILECTBOY, «BAIEHTHOCTEY, «XUMUYECKas
peaxkuus», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XHMHH;
® PaCKpbIBATH CMBICII 3aKOHOB COXPaHEHMS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOU TEOPHUH;
® Da3IMYaTh XUMUYECKUE U (PpU3NUYECKUE SBICHUS;
® Ha3bIBATh XMMHMYECKUE DIIEMEHTHI,
® OIpeAeNATh COCTaB BELECTB 10 UX (hopMyraM;
® OIPEIENATh BAJICHTHOCTh aTOMa IEMEHTA B COCJMHECHHUSX;
®  OIPEIENATh TUIl XUMUYECKUX PEAKLIMM;
e Ha3bIBATH IIPU3HAKHU U YCIOBHUA IPOTEKAHUS XMMUYECKUX PEaKIIH;
®  BBIABIITH IPU3HAKHU, CBUETENBCTBYIOLINE O IPOTCKAHUM XUMUYECKOU peaKLuu Ipu
BBIIIOJIHEHUM XUMUYECKOIO OIIbITA;
COCTaBJIATh (JOPMYJIbI OMHAPHBIX COETMHEHUH;
COCTaBJIATh YPABHEHMS XUMUYECKUX PEAKLUI;
coOuroaTh nmpasuiia 0€30MacHON paboThl IPU MPOBEJEHUHN OTIBITOB;
10JIb30BaThCA J1a00OPaTOPHBIM 000PYIOBAHUEM U MIOCYIOM;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;
BBIUUCIIATH MAaCCOBYIO JOJII0 XMMUYECKOT0O 3JIEMEHTa 10 (GOpMyJie COSANHEHUS;
BBIUUCIIATH KOJIMYECTBO, 00bEM HJIM MaccCy BEIIEeCTBa M0 KOJIMYECTBY, 00beMY, Macce
pEeareHToB WIN IPOAYKTOB PEAKIINH;
XapaKkTepu30BaTh (PU3NUECKHE U XUMHUUECKUE CBOMCTBA MPOCTBIX BEIECTB: KMUCIOPOJia U
BOJIOPOJA;
M0JIy4aTh, COOMPATh KUCIOPO U BOJIOPO/T;
pacro3HaBaTh OMBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPOI, BOJOPOI;
PacKpbIBaTh CMBICII 3aKOHA ABOrajpo;
PacKphIBaTh CMBICH MOHATUH «TETIOBOH 3((DEKT peakium», «MOJSPHBIH 00beM»;
XapaKkTepu30BaTh (PU3NUECKHE U XUMHUECKIE CBOMCTBA BOJIBI;



PacKpbIBaTh CMBICII IIOHATUS «PACTBOPY;
BBIYMCIISATH MAaCCOBYIO JI0JIK0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJIIATH PACTBOPHI C ONPEIACIICHHOW MacCOBOM J0JIEH PACTBOPEHHOTO BEIECTBA;
Ha3bIBaTh COCMHEHMSI U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

XapaKTepu30BaTh (PU3NUYECKHE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHHUM, COJICH;

ONPEENATh IPUHAJIEKHOCTD BEIIECTB K OIPEIEICHHOMY KIIaCCy COEIMHEHUN;

COCTaBJIATH (POPMYIIBI HEOPTAaHUYECKUX COSTMHEHHUI N3YUYEeHHBIX KIacCOB;

IIPOBOJUTDH OIBITHI, [TOJATBEPKIAIOLINE XUMUYECKIE CBOMCTBA N3YUYEHHBIX KJIAaCCOB
HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh OIBITHBIM IIyTEM PAaCTBOPHI KUCJIOT U LIEI0YEH 110 U3MEHEHNUIO OKPACKU
MHIMKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAY KJIacCaMU HEOPTraHUYECKUX COEANHEHUN;
packpsiBaTh cMmbica [lepuoanueckoro 3akona (.M. Menneneesa;

00BACHATH GUZNYECKUI CMBICIT AaTOMHOTO (TIOPSAKOBOI0) HOMEpa XUMUYECKOTO AJIEMEHTA,
HOMEPOB I'PYIIIBI U ITeproia B nepuoanudeckon cucreme [[.1. Menneneesa;

0O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHS aTOMOB, CBOIMCTB 3JIEMEHTOB B IIpeienax
MaJibIX IEPUOJIOB U IJIaBHBIX MOATPYIII;

XapaKTepU30BaTh XUMUYECKHE 3JIEMEHTHI (OT BOJIOPOJA 10 KaJlbLiMs) HA OCHOBE UX TOJIOKEHUS
B nepuoanieckoit cucreme J[.M. MenneneeBa u 0COOEHHOCTEHW CTPOEHUS UX aTOMOB;
COCTaBJIAITh CXEMBI CTPOCHHMS ATOMOB ITepBbIX 20 371€eMEHTOB nepuoanyeckon cucremsl J[. 1.
MenneneeBa;

PacKpbIBaTh CMBICI IOHATUN: «XUMHUYECKAsl CBSI3bY, «AIEKTPOOTPULIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEILECTB OT THUIA KPUCTAJUTMUYECKON
PEILIETKH;

ONPEIEIIATh BUJ XUMUYECKOU CBA3H B HEOPraHMYECKUX COCANHCHUSAX;

n300pakaTh CXEMbI CTPOEHHSI MOJIEKYJ BELIECTB, 0OPa30BaHHBIX Pa3HBIMHU BUJIAMU
XUMHYECKUX CB3CH;

PacKpbIBATH CMBICII IOHATUN «HOH», KKAaTHOH», AHUOH», «QJIEKTPOIUTBI», «HEIIEKTPOIUTHIY,
«QIIEKTPOIMTHYECKAS JUCCOLUALMY, KOKUCIUTEIDY, KCTENEHb OKUCIICHUD»
«BOCCTaHOBUTEIIbY, KOKHCIECHUE, «BOCCTAHOBIICHUE);

ONPECIIATh CTEIICHb OKUCICHMSI aTOMa 2JIEMEHTA B COCIUHEHUH;

PacKpbIBATH CMBICII TEOPUH IEKTPOIUTHYECKON TUCCOLMALINN;

COCTaBJIATH YPABHEHMS DJIEKTPOJIUTHUECKON JUCCOLMALIMN KUCIIOT, IEJI0YEH, COJIEH;
OOBSICHATB CYIIIHOCTb IIPOLECCa SIEKTPOJIUTHUECKON AUCCOLMAIMM U PEAKLIUI HOHHOTO
o0OMeHa;

COCTaBJIATh MOJIHbIE U COKpAIllEHHbIE MIOHHbIE YPAaBHEHUsI peakMi OOMEHa;

OIpeNieNATh BO3MOXKHOCTb IIPOTEKaHMsI PEaKLUii HOHHOTO OOMEHa;

IIPOBOJUTH PEAKLUH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB;
ONPEIEIIATh OKUCIIUTEND U BOCCTAHOBUTED;

COCTaBJIATh YPABHEHMSI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI;

Ha3bIBaTh (PAKTOPHI, BIUSAIOLINE HA CKOPOCTh XMMUYECKOH peakiui;

KJIaccu(UIMPOBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHBIM MPU3HAKaAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU HEMETAIJIOB;
MIPOBOJIUTH OMBITHI MO TOTYYEHHIO, COOUPAHUIO U U3YUYEHUI0 XUMHUECKUX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIIIEKUCIIOT0 ra3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIIIEKUCIBINA ra3 U aMMHAK;
XapaKTepU30BaTh B3aUMOCBS3b MEXKAY COCTaBOM, CTPOEHHUEM U CBOWCTBAMHU METAIJIOB;
Ha3bIBaTh OPraHUYECKUE BEIECTBA M0 UX (opMysie: MEeTaH, 3TaH, 3TUJICH, METaHOJI, TaHOJI,
[JIMLIEPUH, YKCYCHAs KACI0Ta, aMUHOYKCYCHasl KMCIIOTa, CTEAPUHOBAs KUCIIOTA, OJIEMHOBAs
KHCJIOTa, TJII0K03a;

OLICHUBATh BIMSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPYKAIOLIEN Cpeibl HA OPraHU3M UEJIOBEKa,



® T'PaMOTHO 0OpaIIaThCs C BEIIECTBAMHU B ITOBCEIHEBHOM JKU3HU

® OIpEeNesITh BO3MOXHOCTh IPOTEKAHUS PEAKIIHI HEKOTOPBIX MPEJCTABUTENICH OPraHnIeCKUX
BEIIECTB C KMCIOPOJIOM, BOJIOPOIOM, METaNIaMU, OCHOBAHHSIMHU, TAJIOTCHAMHU.

BhINyCKHUK MOJTyYHTBO3MOKHOCTh HAYYHThCS:

®  8bI0GULAMD U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX GeujeCms Ha
OCHOB€ UX cOCMAsa U CMpoeHUs, UX CHOCOOHOCMU 8CIMYNAMb 8 XUMUYECKUe peakyuu, o
xapakmepe u npoOyKmax paziudHvlx XUMUYECKUX peakyull;

®  Xapakmepuz08ambv eujecmed no coCmagy, CMpOoeHUuI0 U CGOUCMBEAM, YCMAHABIUBAMNb
NPUYUHHO-CEOCMBEHHbLE CBA3U MeHCOY OAHHbIMU XAPAKMEPUCTNUKAMU 8eUeCmEd;

® coCcmasnamsb MOAEKYIAPHbLE U NOJIHblE UOHHbLE YPAGHEHUSL NO COKPAUEHHBIM UOHHBIM
VDABHEHUAM,

®  POCHO3UPOBATL CNOCOOHOCMb 8eUjeCMBA NPOAGIAMb OKUCTUMETbHbLE WU
B0CCMAHOBUMENbHBLE CBOUCBA C YYEMOM CIeneHell OKUCTIeHUS DJIeMEeHMO08, BX00AUUX 6 €20
cocmaes;

® COCmMasnamb ypasHe s peakyuil, COOmeemcmeayowux nocie008amenbHOCMy NPespaueHull
HeOpeaHu4ecKux 8ewecms pasiuitblx Kiaccos,

®  8bI0BULAMD U NPOBEPSMb IKCHEPUMEHMATILHO 2UNOME3bL O Pe3VIbMAMaAx 6030elCmaus
PA3IUUHBIX (AKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU peakyuu,

®  UCNONB308AMb NPUOOPEMEHHbIE 3HAHUS OJISl IKOJLO2UYECKU 2PAMOMHO20 NOBEOEeHUs 8
OKpYyoicaiouell cpeoe;

®  UCNONB308aMb NPUOOPEMEHHbIE KTIOUesble KOMNEMeHYUU NPU 8bINOJHEHUU NPOEKMOo8 U
VUeOHO-UCCNe008aMENbCKUX 3a0aU NO U3YUEHUIO CBOUCME, CNOCOD08 NOLYYEHUsL U
PACNO3HABAHUSL BEUECTE;

®  00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECMBAX U XUMULECKUX NPOYECCAX,

®  KpUumuuecku OMHOCUMbCS K NCEBOOHAYYHOU UHDOpMayuu, HedoOPOCOBeCMHOU peKiame 6
cpeocmeax mMaccosou uHgopmayuu,

®  0CO3HABAMb 3HAUEHUE MEOPEeMUUECKUX 3HAHULL N0 XUMUU 0I5l NPAKMUYECKOU 0esimenlbHOCHU
yenoseKa,

® co30asamb MOOeNU U CXeMbl Ol peuleHUsl Y4eOHbIX U NO3HABAMENbHbIX 3a0a4; HOHUMAMb
HE0OX00UMOCMb COOI00EHUsL NPEONUCAHUL, NPeONaA2aeMblX 8 UHCMPYKYUSX NO UCNOTb308AHUIO
JIeKapcme, cpeocma OblmoBoU Xumuu u op.

OcHOBHOe co/lep:KaHue XMMHUM HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

B cucreme ectecTBeHHOHAYYHOTO 00pa30BaHUs XUMHS KaK YI€OHBIN MPEAMET 3aHUMAET BAXKHOE MECTO
B IMO3HAHUH 3aKOHOB MPUPO/IbI, POPMUPOBAHUU HAYYHON KapTHUHBI MUPA, CO3JJaHUU OCHOBBI
XUMHUYECKUX 3HAHHH, HEOOXOUMBIX JUIsI TIOBCETHEBHOM JKM3HHU, HABBIKOB 3JI0POBOTO M O€30I11aCHOTO
JUIS 4eJIOBEKa U OKPY’KaIoIlel ero cpeasl 00pa3a )KU3HU, a TAKXKE B BOCIIUTAHUH SKOJIOTHYECKON
KYJIbTYpHI.

YCHemHocTs U3y4eHusl XMMUU CBsI3aHA C OBJIAJICHUEM XUMHUYECKUM S3bIKOM, COOJIIOIEHUEM TIPABHIT
0e30macHO# pabOThI MPHU BHITIOJHEHUH XMMHUYECKOT'0 SKCIICPUMEHTA, 0CO3HAHHUEM MHOTOYHCIIEHHBIX
CBS3€M XMMUU C IPYTUMHU NIPEAMETAMU HIKOJIBHOTO Kypca.

[IporpamMma BkIItOUaeT B ce0si OCHOBBI HEOPraHUYECKON U opranndeckoit xumud. [ maBHOM nneeit
MPOrPaMMBI SBJISIETCS CO37]aHie 0a30BOT0 KOMITJIEKCA OTIOPHBIX 3HAHUN MO0 XUMHH, BHIPAKEHHBIX B
(dbopmMe, COOTBETCTBYIOIIEH BO3paCTy 00YJarOIIHUXCS.

B coaepxanuu JaHHOTO Kypca MpeACcTaBIEHbl OCHOBOIIOIAraloNe XUMUYECKUE TEOPETUUECKUE
3HaHUsI, BKIIFOYAIOIUE U3YYEHUE COCTaBa U CTPOCHUS BEILIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHHS,
IIPOrHO3UPOBAHUE CBOKCTB BEILECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEN XUMUUYECKUX IIPEBPALLICHUN U
IyTEl YIPABJICHUS UMU B LEJSAX NOTYYEHHUs BEIIECTB U MaTEPUAIIOB.

TeopeTnuecKyro OCHOBY U3YUYEHHUSI HEOPraHUYECKOW XUMHUM COCTABIIIET ATOMHO-MOJIEKYJSIPHOE YUEHHE,
[Tepuonnueckuii 3akoH .M. MenneneeBa ¢ KpaTKUMU CBEICHUSIMHU O CTPOEHUH aTOMa, BUIAX
XUMHUUYECKOH CBS3H, 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX PEAKIUN.



B u3yueHnu kypca 3Ha4nTEIbHAS POJIb OTBOAUTCS XUMHUECKOMY SKCIIEPUMEHTY: IIPOBEACHUIO
MPAKTUYECKUX U Ja00pATOPHBIX pabOT, ONMMCAHUIO PE3yIbTATOB YIEHUYECKOTO HKCIIEPUMEHTA,
COOIIIOJICHUIO HOPM U ITpaBuiI 0€30TMacHOM paboThl B XUMUYECKOH Tab0opaTOpHH.

Peanuzanus gaHHON IPOrpaMMBI B IIpoliecce 00ydeHus TTO3BOJIUT 00YJAIOIMMCS YCBOUTH KIIIOUEBBIE
XMMUYECKUE KOMIIETCHIIUHU U MIOHSTH POJIb ¥ 3HAYEHUE XUMHUHU CPEAU IPYrUX HAYK O IPUPOJIE.
N3zyuenne nmpeamera «XuMUs» B 4aCTH (POPMUPOBAHUS Y 00YJAIOLINXCS HAYYHOTO MUPOBO33PECHHU,
OCBOECHHS OOIICHAYYHBIX METOIOB (HAOMI0ICHHE, H3MEPEHHE, IKCIIEPUMEHT, MOICITHPOBAHNUE),
OCBOEHMS IIPAKTUYECKOTO IIPUMEHEHHUS] HAYYHbIX 3HAHUM OCHOBAHO HA MEKIIPEIMETHBIX CBS3SX C
npenMeramu:«buoinorusy, «l'eorpadpusn», «cropus», «Jlureparypa», «Matemarukay, «OCHOBbI
0€30MMaCHOCTH KU3HEACATCILHOCTIY, «PycCKuil 361Ky, «DHU3MKa», « IKOIOTHUS.

[lepBoHauanbHbIE XUMUYECKUE TOHATUS

[Mpeamer xumun. Tena u BemectBa. OCHOBHBIE METOIbI IO3HAHUS: HAOIIOICHHUE, U3MEPEHHE,
sKcriepuMeHT. OU3NYecKue U XUMHIeCKHe siBlieHns1. YnucToie BemecTBa U cmecu. CriocoObl pa3aesieHust
cmeceil. ATom. Mosiekyna. XuMU4ecKkuil 3J1eMeHT. 3HaKM XUMUYECKHUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BelecTBa. BaneHTHOCTh. 3aKOH MOCTOSIHCTBA COCTAaBA BEIIECTBA. XUMUUYECKHE (DOPMYITHI.
Nunexcpl. OTHOCUTENBHAS aTOMHAs M MOJIEKYJIsIpHAst Macchl. MaccoBast 10JIsl XMMUYECKOTO 2JIEMEHTA B
COEIMHEHUH. 3aKOH COXPaHEHUs MAacChl BelleCTB. XUMHUecKkue ypaBHeHus. Koapduuuentsl. YciaoBus
Y TIPU3HAKU TTPOTEKAHUS XUMHYECKUX peakinii. MoJp — e IMHNIA KOJIMYeCTBA BemecTBa. MospHas
Macca.

Kucnopon. Bonopon

Kucnopon — xumudeckuit 35eMeHT u mpocroe BemectBo. O30H. Cocta Bo3zyxa. @usndeckue u
XUMUYECKHEe CBOMCTBA Kucaopoaa. [lonydenne u mpuMeHeHue kuciaopoa. TermnoBoit agdext
XUMHUYECKUX peakuuid. [Tonstre 00 7K30- U 3HAOTEPMUUECKUX peaklusaX. Bogopoa — xumuueckui
3JIEMEHT M IPOCTOE BelecTBO. PU3NYECKHE M XMMUYECKHE CBOMCTBA Boopoa. [Tomyuenne Bogopoaa
B naboparopun. [TonydeHue Bogopoaa B mpombinuieHHOCTH. [I[puMeHenne Boiopoaa. 3akoH ABOraapo.
Monsipabiii 00beM razoB. KauecTBeHHBIE peaKIy Ha Ta3000pa3HbIe BEMIECTBa (KUCIOPOI, BOJOPOI).
OObeMHBIC OTHOIICHHS Ta30B MPH XUMUYECKUX PEAKITUIX.

Bopa. PactBopsl

Bopa B mpupoae. KpyroBopoT Bojbl B ipupoie. PU3nyeckrue 1 XMMUYECKHUE CBOMCTBA BOIbI. PacTBOpEI.
PactBopuMocTh BeniecTB B BoJie. KoHlleHTpalys pacTBOpoB. MaccoBasi 40J1 paCTBOPEHHOT'O BEIIECTBA
B pacTBOPE.

OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COCTMHEHU

Oxkcunpl. Knaccudukamnus. Homenknarypa. @uszndeckre CBONCTBA OKCHUIOB. XMMUYECKHUE CBOWCTBA
okcuoB. [lomyuenue u npumenenne okcunoB. OcHoBanus. Knaccudukarnusa. Homenkiarypa.
®dusnyeckue cBoicTBa ocHoBaHuil. I losryyenrne ocHoBaHM. XMMUYECKUE CBOMCTBA OCHOBAHMIA.
Peakmus veritpanuzanuu. Kucnotel. Knaccudukanus. Homenkiarypa. @usndeckue cBOHCTBA
kuciort.Ilonydyenre u npuMeHeHne KuciaoT. XuMHYECKUe cBoicTBa kucaot. Munukatopel. I3MeHeHue
OKpacKH MHIMKATOPOB B pa3nuyHbix cpeaax. Conu. Knaccupukanus. Homenknarypa. @usudeckue
cBorictBa coneil.llonyyenue u npumeHeHue coyel. XuMHUECKHe CBOMCTBA coJiel. ['eneTnueckas cBs3b
MeXy KlaccaMy HeOpraHHYecKux coeauHenuii. [Ipobiema 6e30macHOro UCIOIb30BaHUS BEIIECTB U
XUMHUUYECKUX PEaKIMi B MOBCEAHEBHOM KM3HU. TOKCMYHBIEC, TOPIOYHE U B3PHIBOOIIACHBIC BEIIECTBA.
briTOBas XuMHUUeCcKass rpaMOTHOCTb.

Crpoenue atoma. [lepnoanueckuii 3aKOH U EPUOINYECKAs CHCTEMa XUMHUUYECKHUX nemeHToB 1. 1.
MeneneeBa

Crpoenue aToma: sSapo, S3HepreTudeckuii ypoBeHb. CocTaB sijpa aroMa: MPOTOHBI, HEUTPOHBI. MI30TOMBI.
[Tepuonnueckuii 3akoH J[.1. MenneneeBa. [lepuoguyeckas cucreMa XUMUYECKUX d51eMeHTOB [[. 1.
MenneneeBa. @u3ndeckuii CMbICI aTOMHOTO (TTOPSIKOBOTO) HOMEPA XMMHUECKOTO dJIeMEHTa, HoMepa
TPYIIBI U IEpUOJa NEPUOINYECKON cucTeMbl. CTPOEHHE SHEPTETUUECKUX YPOBHEW aTOMOB nepBbIX 20
XUMHUYECKUX 3JIEMEHTOB nepuoandeckoit cucremsl [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB XUMHYECKHUX JIEMEHTOB U UX COCMHEHUN Ha OCHOBE MOJIOKEHUS B IEPHOIUUECKOMN
cucreMme JI.1. MenneneeBa u crpoenus aroma. 3Hauenue [lepuoauueckoro 3akona [[.M. Menaeneena.
Crpoenue BenecTB. XUMHUYECKAsI CBS3b



DNEKTPOOTPUIIATEIILHOCTh ATOMOB XUMUYECKUX 3JIEeMEHTOB. KoBasieHTHasi XUMUYECKasi CBSI3b:
HenoJisIpHas ¥ noJisipHasi. [loHATHE 0 BOJOPOIHOM CBSI3H U €€ BIUSHUM HA (PU3HUECKUEe CBOCTBA
BEILIECTB Ha npuMepe BoAbl. MoHHas cBs3b. MeTaimnyeckasi CBsi3b. THUIIbI KPUCTAIUTMYECKUX PEIIETOK
(aToMHas1, MONIEKYJISIpHAS, MOHHASI, METAUTUYECKas ). 3aBUCUMOCTh (PU3UUYECKUX CBOHCTB BEIIECTB OT
THUIA KPUCTAIUTMYECKOM PEIIETKH.
XUMHUYECKUE PEAKIUU
[TonATHE O CKOPOCTH XUMHUYECKOHN peakuuu. DakTopsl, BIUAIOIME HA CKOPOCTh XMMUYECKON PEaKLIUN.
[Tonsarue o karanuzarope. Kimaccudukanusi XaMUUECKUX PEAKIIUAN 110 Pa3IMYHBIM MIPU3HAKAM: YHCITY U
COCTaBYy UCXOJIHBIX M MOJYYEHHBIX BEIIECTB; N3MEHEHHIO CTEIIEHEH OKUCIEHUS aTOMOB XUMHY ECKUX
3JIEMEHTOB; TIOTJIOMICHUIO WJIM BBIJCIICHUIO SHEPTUU. DIICKTPOJIUTUUECKAS] TUCCOUALIHS. DIEKTPOITUTHI
1 HeanekTposuThl. Monsl. Katnons! u annonsl. Peakiiuu noHHoro oomMeHa. Y ciioBHs MpOTEKAHUS
peakiuii HFOHHOTO 0OMeHa. DJIEKTPOJIIUTUYECKAS TUCCOIMALMs KUCIIOT, Imejiodei u coyeil. CreneHb
okucnenus. OnpeaeneHue CTeNeHn OKUCIEHNS aTOMOB XUMHYECKHUX AJIEMEHTOB B COCIUHEHHUSIX.
Oxucnurens. BoccranoBurens. CyliHOCTh OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.
Hemerannet IV — VIl rpynn u ux coeauHenust
[TonoxeHne HeMETAIIIOB B IEPHOINYECKOM cCUCTEME XUMHUYecKuX ainemeHToB [[.J1. Menneneena.
O6mue cBoiicTBa HeMeTauioB. ["anorensl: pusnyeckue u xumudeckue cBoiictea. CoeTuHeHUs
raJIOreHOB: XJIOPOBOIOPOJ, XJIOPOBOIOPOAHASA KHCTIO0Ta U ee coiu. Cepa: pU3NUecKue U XUMUYECKHE
cBoricTBa. COEIMHEHHUSI CEPBI: CEPOBOAOPO, Cyab(Pu b, OKCUIIBI cepbl. CepHasi, CEpHHUCTAS U
CEPOBOJIOPOIHAS KHCIIOTHI U UX COJU. A30T: (hu3nuecKue u XuMuueckue cBoiicTBa. Ammuak. Coyn
amMoHus. OKcHIbl a30Ta. A30THas KuciioTa U ee coiu. Dochop: puzndeckue 1 XMMUIECKHE CBOMCTBA.
Coemunenus gochopa: oxcun docdopa (V), oprodochopHast KHCIOTA U €€ COTU. YTIEPOI:
(bM3UYecCKre U XUMUYECKUE CBOMCTBA. AJUIOTPOIHS yriiepoia: anmas, rpaduT, KapouH, QyriepeHsbl.
Coemunenus yraepona: okcubl yriepoaa (II) u (IV), yronsnas kuciora u ee conu. Kpemuuii u ero
COETMHEHMUSI.
MerTasibl U UX COeTMHEHUS
[TosoxkeHre MeTaioB B IEPUOJUYECKON cUCTEME XUMUYecKuX 3ieMeHToB J[.1. MenaeneeBa. Mertaibl
B MpUpoJie U obmre crnocoOwl ux nmosydaenus. Oomue pusnyeckue cBoiicTBa MeTayioB. Oomme
XMUMHYECKHE CBOMCTBA METAJUIOB: PEAKIINH C HEMETalIaMH, KUCIIOTAMHU, COJISIMU. DIEKTPOXUMUYECKUI
psa HanpsikeHuit MetaioB. Lllenounsie Metamibl 1 ux coenunenus. [llenounozemenbHble METAIIBL U
UX cOeMHEeHUs. AoMUHUN. AMGBOTEPHOCTh OKCHIIA U THApoKcuaa amroMuuusl. XKenezo. CoequHeHus
JKese3a U X CBOMCTBA: OKCUIBI, THAPOKCH Bl B comu xkene3a (11 u III).
[lepBoHauanbHbIE CBEICHUS 00 OPraHMYECKUX BEIIECTBAX
[lepBoHauanbHbIE CBEACHUS O CTPOCHUU OPraHUYECKUX BEIIECTB. YTIEBOIOPOAbI: METaH, ITaH, THIICH.
HcTounuku yrieBo10poA0B: MPUPOAHBIH ra3, HedTh, yroib. Kucmopoacoaepxaiiue COeIMHEHHUS:
CHUPTHI (METAHOJI, 3TAHOJI, TJIUIEPUH), KAPOOHOBBIE KUCIOTHI (YKCYCHAsI KCIIOTa, aMUHOYKCYCHAs
KHCJIOTa, CTEApUHOBAs M OJICMHOBAsl KUCJIOTHI). bronornuecku BaxxHble BEIIECTBA: KUPBI, TIIOKO03a,
Oenku. XuMUYECKOe 3arpsi3HEHNE OKPYXKAIOIIEH Cpe/ibl M €T0 MOCIEACTBUS.
Tunsl pacueTHBIX 3a/1a4:

1. BsluucieHue MaccoBOM AOJIM XMMHUYECKOTO AJIeMeHTa Mo (GopMylie COeTUHEHHUS.
YcTaHoBneHue npocTeiiieii GopmMyIbl BellecTBa 0 MaCCOBBIM J0JSIM XUMUYECKHUX dJIEMEHTOB.

2. BpluncieHHs 0 XUMUYECKUM YPaBHEHHSIM KOJIMYECTBA, 00beMa, MacChl BEIIeCTBa O

KOJIMYECTBY, 00bEMY, MAaCCE PEareHTOB WM MTPOYKTOB PEAKIUH.

3. Pacder maccoBo# 01 pacCTBOPEHHOTO BEIIECTBA B PaCTBOPE.
[IpumepHbIe TeMbI MPAKTUYECKUX PadOT:
1. JlaGoparopHoe obopyaoBaHKE U NTpHEMbI oOpaiieHus ¢ HUM. [lpaBuia 6e3onacHoil paboThI B
XMUMHYECKOH J1abopaTopu.
OuncTka 3arps3HEHHON MOBAPEHHOM COJIU.
[Tpu3Haku MpoOTEeKaHUS XUMHUYECKUX PEAKIUH.
[Tonydyenue Kkucnopoia U U3y4€HUE €ro CBOMCTB.
[Tonyyenue Bogopoaa U U3y4yeHUE €ro CBOMCTB.
[IpuroroBnenue pacTBOpOB € ONPEIEICHHON MacCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA.
Pemrenne skcnepuMeHTaNIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHUI.
Peakuuu nonHoro ooMeHa.

NGO~ WN



9. KauectBeHHBIEC peaklMU Ha HOHBI B PACTBOPE.

10. [Tony4yenne aMMuaKka U U3y4eHUE €TO CBOMCTB.

11. TlonydeHune yriaeKucioro ra3a u U3y4eHHue ero CBOICTB.

12. Pemenue 3KkciepuMeHTAIBHBIX 331a4 1o TeMe «Hemeramisl [V — VII rpymm 1 ux coeiuHEHU.
13. Pemenue 3kcriepuMEHTAIBHBIX 3371a4 10 TeMe «MeTaulbl U UX COCMHEHUS.



TemaTn4eckoe IJIAaHUPOBaHUE

Kiacc 9

Ne

Pa3znea (koJm4ecTBO 4acoB)
Tema ypoka

KoaudecTBo 4acos,
OTBOAMMBIX HA U3yUYEeHHe
TeMBbI

BBenenue. Oﬁlllaﬂ XapPpaKTEPUCTUKA XUMHUIECCKHUX JIEMEHTOB U XUMHUYCCKHUX pealclmi/i. Hepuogmqecmli/i 3aKOH M CHCTEMa I[. WU. MenaeneeBa

(10 gyacos).

1-2 XapakTepUCTHKa XUMUYECKOTO 2JIEMEHTA Ha OCHOBaHUH ero nonoxenus B [lepuommueckoit cucreme Jl. M. Menneneesa 2q
3 AMoTepHBIe OKCHIBI ¥ THIPOKCHIBI 1u
4 INepnonuecknii 3akon u Ilepuonnueckas cucrema [l. M. Menneneesa B cBeTe ydeHHUsI O CTPOEHHHM aToMa 1g
5 XUMHUUecKast OpraHu3alyis JKUBOW ¥ HEXKHUBOH MPUPOIIBI 1g
6 Knaccugukanust XUMHYECKUX PeaKiHii 10 pa3InuHbIM MPH3HAKAM 1g
7 [MonsTHE O CKOPOCTH XUMUYECKOH PeaKiuu 1g
8 Karanuzatops! 1g
9 O06o001IeHe U cucTeMaTH3alMs 3HaHUH 1o TeMe «BBeneHne» 1g
10 KontponbeHast padoraNel mo Teme «BBeneHue 1g
Metamabi(14 4).
11 [Tonoxxenue anemenroB-metaioB B [lepuonuueckoii cucreme [l. V. MenneneeBa 1 0cOOEHHOCTH CTPOEHHS UX aTOMOB. PU3HUecKre CBOWCTBA 1q
MeTaioB. CriaBsl
12 XUMHUYECKHe CBOWCTBA METAIIOB 1g
13 Merasusl B pupoze. O01ine crocodbl UX MONyIeHUs 1g
14 [lonsiTHE O KOPPO3UK METAIIIOB 1g
15 [enoumHble MeTaILIBI: OOIIAs XapAKTEPUCTHKA. 1g
16 CoenMHEHNs IEIOYHBIX METAJLIOB 1g
17 OO01ast xapakTepHCTHKA JIEMEHTOB riaBHON noarpynmsl 11 rpynmsl. Crpoerne atomoB. LlenouHo3eMenbHbIe METaIIbl — MPOCTHIE BEIIECTBA, UX 1g




(1)PI3PI'ICCKI/IC 1 XUMUYECKHE CBOMCTBA

18 Baskneiimue coelMHEHHS ET0YHO3EMEIIbHBIX METAJUIOB — OKCHBI, THIPOKCHIIBI U COJIH, HX CBOICTBA M IIPUMEHEHUE B HAPOJHOM X035 CTBE 1q

19 Amromunuii. CTpoeHue aroma, (hH3U4ecKie 1 XMMHIECKUE CBOMCTBa POCTOro Bemecrsa. CoeAMHEHNUs aTFOMUHUS — OKCHJ| U THAPOKCUIL, HX 1q
amoTepHbIii Xapakrep.

20 Baxnelimme cony amomunus. [IpuMeHeHNe allFOMUHUS U €r0 COSIMHEHHUI. 1g

21 XKeneszo. CrpoeHue aToma, HhU3HUECKHE U XMMHYIECKUE CBOICTBA IIPOCTOro BemecTa. I enernueckue psapl Fe2+ u Fe3+. KauectBeHHbIe peakiiuu Ha 1q
Fe2+ u Fe3+.

22 Baskneiimue conu xene3a. 3HaueHHe xKelle3a, ero COeIUHEHUH U CIUIaBOB B IIPUPOJE U HAPOJHOM X03diiCTBe. 1q

23 O0o01IeHNEe 3HAHUI TI0 TeMe «MeTalTbDy 1g

24 KontponsHast padora Ne2 no teme «MeTtamiby 1ua

Hemeransl (25 4)

27 OO01as xapakTepuCcTHKa HEMETAIIOB: MOJIOXKeHHE B rieproanueckoii cucreme JI. V. MenzeneeBa, ocobeHHOCTH cTpoeHHst aToMoB. Kpucranimyeckoe 1q
CTPOEHHE HEMETAIIIOB — HPOCTHIX BEIIECTB.

28 OO11e XMMHYECKHe CBOICTBa HeMeTa/uloB. Amtorponus. Pusnueckue cBoiicTBa HEMETaLIOB. 1g

29 Bonopon. ITonoxenne B neprogudeckoi cucteMe XuMmuueckux 3nemenToB J1. 1. Menpneneea. CtpoeHue atoma 1 MoneKyisl. dusnueckue u 1ua
XMMHYECKHE CBOICTBA BOJOPO/IA, €r0 MOJYyYCHHE U NIPUMEHEHHE.

30 Bona 1g

31 OO01as xapakTepucTrka rajoreHoB. CtpoeHue aToMmoB. [IpocThie BemecTBa, UX pU3NUECKUE U XUMHUUECKHE CBOMCTBA 1g

32 OCHOBHBIE COSJMHEHHUS IaOr€HOB (IaloreHOBOOPO/IbI M TaJIONeHUIbI), MX CBOKcTBa. KauecTBeHHas peakuus Ha XJI0pHI-HoH. [IpiMeHeHre rajgoreHoB 1g
U MX COSIMHEHHH B HapoAHOM Xo3siiicTBe. KpaTkue cBeneHus o xiyope, 6pome, ¢prope u Hoze.

33 Kucnopon. Crpoenue aroma. Kucnopoa. Aymiorponus, cBoiicTBa U IpUMEHEHHE 1q

34 Cepa. CrpoeHue aToMa, alIoTPOITHUs, CBOWCTBA M IPUMEHEHHUE POMOUYECKO cephbl 1g

35 Oxcuppt cepsl (IV) u (VI), ux nonyuenue, cBoiicTa u nprMeHeHre. CepoBOIOPOAHAs U CEPHUCTAs KUCIOThI 1q

36 CepHasi KUCIIOTA U €€ COJH, UX IPUMEHEHHE B HapOJHOM Xo3siicTBe. KauecTBeHHas peakiys Ha cyiib(aT-HOoH. 1g

37 CepHas KUCIIOTa Kak OKUCIUTeNb. [lomydeHne 1 mpuUMeHEeHHe CEPHON KUCIOTHI 1g

38 A3zor. CTpoeHre aToMa U MOJIEKYJIbl, CBOMCTBA ITPOCTOrO BEIECTBa 1g

39 AMMHUaK, CTpOeHHE, CBOMCTBA, MOJTyIeHHE U IPUMEHEHHE. 1g

40 Conu aMMOHUS, UX cBoiicTBa 1 npuMeneHne. Okcunsl azora (1I) u (IV). 1g

41 A30THas KHCIIOTa KaK 3JIEKTPONUT, e€ MPUMEHEHHE 1g




42 A30THas KHCIIOTa KaK OKHCIIUTENb, €€ MOIyIeHHe 1g
43 Docdop. CtpoeHne aToma, aTUIOTPONHS, CBOMCTBA OEIOro M KpacHOro ¢ocdopa, Mx MprUMEHEHHE. 1g
44 VYraepon. CtpoeHne aToMa, aJUIOTPOITHS, CBOHCTBA ATIOTPOIHBIX MOAU( KA, TPIMEHCHHE. 1g
45 Oxkcusl yriepona lg
46 VYronbHast kuciora u e€ coir. JKeCcTKOCTb BOABI ¥ CIIOCOOBI €€ yCTpaHeHHs 1q
47 Kpemunii. Ctpoenne aToMa, KpUCTAUIMIECKUI KPEMHHH, ero cBoicTBa 1 npuMeHeHue. Okcuy kpemuns (IV), ero nmpupoHsie pa3sHOBUIHOCTH 1q
48 Coennnenns kpemuns. Oxkcup kpemuwns (IV), ero npuposHeie pa3HOBUIHOCTH 1g
49 Cunukatsl. 3HaUCHHUE COCMHEHUI KPEMHMS B )KUBOUM M HE:KUBOI npupoze. IlonsaTre o cuiimkaTHON MPOMBIIUIEHHOCTH 1ua
50 3akperuieHre 1 0000IICeHUE TEMBI 1u
51 KonTponbeHas padora no teme «HemeTarisn 1g
«[IpakTukym - CBoiicTBa HEMETAJLJIOB ¥ MX coeTuHeHuiD» (3 1)
52 Pemenne sxcnieprMeHTaIbHBIX 327124 110 TeMe «[loarpyra rajgoransn. 1ua
53 Pemenne sxcnepuMeHTaNbHBIX 3a1a4 110 TeMe «[loarpymmna kucnopongay. 1g
54 [Nony4enue, cobupanue 1 pacrio3HaBaHHE ra30B. 1g
O06001eHre 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM mKo0Jbl. [loaroroska k uroropoi arrecramuu (I'MA) (104.)
55 [epuonuueckuii 3axoH u [lepuoanyeckas cucrema /. . MenneneeBa B cBeTe TEOPUU CTPOCHUSI aTOMa 1q
56 3aKOHOMEPHOCTU U3MEHEHHs CBOWCTB JIEMEHTOB U X COSAMHEHUH B IEPUOIaX U IPYIINAX B CBETE NPE/ICTaBICHNUH O CTPOCHUH aTOMOB JJIEMEHTOB. 1g
3nayenue [lepuoanueckoro 3akoHa

57 Bunpl xumuyeckux CBA3€i U TUIBI KPUCTAUTMUECKHUX peleToK. B3auMoCBs3b CTPOEHUS U CBOMCTB BEILIECTB 1q
58 Krnaccudukarips XaMU4eCKUX peakiuii o pa3inyHbiM npu3HakaM. CKOpPOCTh XMMHUUYECKUX PeaKIuii 1g
5 Juccormanus 3nekTponuToB. loHHbIe ypaBHEHUS 1g
60 OKHCIIUTEIBHO — BOCCTAHOBHUTEIIbHBIC PEaKIHN 1g
61-62 Krnaccudukaiys 1 CBOMCTBa HEOPTaHUUECKUX BEIIECTB 24
63 — 64 | Tpenunr-tecrupoBanue no Bapuantam [ A mpoILIbIX JIET U AEMOBEPCHH 24
65 HUtorosast KOHTpobHast pabora

Hrtoro

654 (34 B pe3epse)







