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1. [lnanupyemMblie pe3yabTaTbl OCBOCHUS Y4eOHOI0 MpeaMeTa:
JInuHoCTHBIE pe3ynbmamot

1) BociuTaHUE POCCUHCKOW TPakKJAHCKOW HMICHTHYHOCTH: TATPUOTH3M, YBaKEHHE K
OteuecTBy, NMpOLLIOE M HACTOALIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuu; ocozHaHue
CBOEH 3THUYECKOW MPUHAMJICKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJbTYpPhl CBOETO HApoO/a,
CBOETO Kpas, OCHOB KYJIBTYpHOI'O Hacieaus HapoioB Poccum v 4erioBeyecTBa; YCBOCHHE
T'YMaHUCTUYECKUX, JEMOKPATUYECKUX U TPAJULUUOHHBIX LIEHHOCTE MHOTOHALIMOHAIIBHOTO
poccuiickoro o0IIecTBa; BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH U Jionra niepes PoauHoii;

2) hbopmHpOBaHKE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, FOTOBHOCTH U CIIOCOOHOCTH
ydalmxcs K CaMOpa3BUTUIO M CaMOOOpPa30BaHHUI0 HA OCHOBE MOTHBAIMM K OOYyYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U TMOCTPOCHHUIO JalbHEWIEH WHIANBUAYAIbHON
TpaekTopuu oOpa3oBaHMs Ha ©0a3e OpPUEHTHPOBKM B MHpe Tmpodeccuit u
npodeccroHaNbHBIX MPEANOUTEHU, ¢ YUETOM YCTOMUMBLIX [TO3HABATEIBHBIX HHTEPECOB, a
Tak)xe Ha OCHOBE (POPMHUPOBAHUS YBAXKHUTEIHHOTO OTHOIICHHS K TPYAY, Pa3BUTHUS OIBITA
y4acTHs B COLMATBHO 3HAYMMOM TPY/E;

3) bopmupoBaHKE 1IETOCTHOTO MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH W OOIIECTBEHHOMN MPAKTUKH, YYUTHIBAIOIIETO COLHUAIbHOE, KYIbTYypHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MHUPA;

4) dopMHupoBaHHE OCO3HAHHOIO, YBAKUTEIBHOTO M JOOPOXKEIATEIBHOTO OTHOIICHUS K
JIPYroMY YeJIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpPE, SI3bIKY, BEPE, FPAKIAHCKOU
MO3UIUU, K HCTOPUU, KYIbTYpe, PETUTHH, TPAAUIMIM, S3bIKaM, IIEHHOCTSM HapoJI0B
Poccuu u Hapo10B MHpa; TOTOBHOCTH M CITIOCOOHOCTH BECTH JAMAJIOT C APYTHUMH JIOJIbMU U
JIOCTUTaTh B HEM B3aMMOIIOHUMAHUS;

5) ocBoeHHE CONMATIBHBIX HOPM, TPABWI MOBEIACHUS, POJcH U (GOPM COIUAIBLHOM KHU3HHU B
rpynmax M cooOIlecTBax, BKIIOYAs B3pPOCIBIE M COI[MAIBHBIE COOOIECTBA; ydacTHE B
IIKOJILHOM CaMOYIpaBJICHHMM W OOIIECTBEHHOM J>KM3HM B TIpelenax BO3PACTHBIX
KOMITETEHIIHH C Y4eTOM PErHOHAIBHBIX, STHOKYIBTYPHBIX, COITUAIBHBIX U SKOHOMHYECKUX
0COOEHHOCTEMN;

6) pa3BUTHE MOPATBLHOIO CO3HAHUS M KOMIETEHTHOCTH B PEIICHHMH MOPAJBbHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOT'O BBIOOpa, (POPMUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) popmMupoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHHH M COTPYTHHYECTBE CO
CBEpCTHHKAMHM, JETBMH CTapIIer0 W MJIAMIIeT0 BO3pacTa, B3POCIBIMH B IIpOIIECCE
o0pa3oBaTenbHOM, OOIECTBEHHO IOJIE3HOH, YUeOHO-UCCIEA0BATEIbCKOM, TBOPUYECKON H
JIPYTUX BUAOB JIESATEIBHOCTH;

8) dopmupoBaHHE IICHHOCTH 3J0POBOrO M 0€30MacHOr0 00pa3a KHU3HHU; YCBOCHHE IPAaBHII
WHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30MacHOTO TMOBEACHHS B  YPE3BBIYAMHBIX
CUTyallMsX, YIpOXaromuX XU3HU U 300POBBIO J'IIO}IGf/i, IMpaBUJI MOBCACHUA HA TPAHCIIOPTEC
Y Ha JIOpOTax;

9) bopmupoBaHKE OCHOB SKOJIOTHYECKOH KYJIbTYPhl COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO 9KOJIOTUYECKOTO MBILIUIECHHS], Pa3BUTHE OMbITA 3KOJOIMUYECKH OPHUEHTHUPOBAHHOM
pedIeKCUBHO- OLIEHOYHOH U MPAKTUYECKOM NeATETbHOCTH B )KM3HEHHBIX CUTYallUsX;



10) OCO3HaHWE 3HAYCHHS CEMbU B )KM3HU YEJIOBEKa U OOIIECTBA, IPUHATHE [ICHHOCTH
CEeMEWHOM )XKU3HU, YBAKHUTEIHLHOE U 3a00TIUBOE OTHOIICHHUE K YJICHAM CBOCH CEMbH;

11) Pa3BUTHUEC 3CTETHYCCKOI'O CO3HAHUA YE€PE3 OCBOCHUEC XYAOKCCTBCHHOI'O HACIICANA
HapoaoB Poccun n Mupa, TBOp‘IeCKOﬁ ACATCIIBHOCTH 3CTCTUUCCKOI'O XapaKTepa.

Memanpeomemmnoie pe3yibmamot :

1) yMeHHue caMOCTOSATENILHO ONMPEIeIIATh e CBOEr0 00yUYEeHHs, CTaBUTh U (POPMYIIHPOBATh
Ui ce0si HOBBIC 33/1a4M B y4€0e M NO3HABATENBHON JEATEIbHOCTH, pa3BUBATh MOTUBHI U
MHTEPECHl CBOEH MO3HABATENBLHOM IEATEIBHOCTH;

2) yMEHHE CaMOCTOATEIbHO IUTAHUPOBATH MYTH JOCTIIKCHHUS 1I€JIel, OCO3HAHHO BHIOMPATh
Hauboee 3¢ hekTUBHBIE CTIOCOOBI pelIeHHs yIeOHBIX U MO3HABATEIbHBIX 33/1a4

3) ,yMEHHE COOTHOCHUTH CBOHM JCHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JEATEIIbBHOCTH B IIPOLIECCE JOCTHXKEHHS pe3yJbTaTa, OINpEeAeiTh
CIocoObl JIEHCTBUIN B paMKaxX MPEIOKEHHBIX YCJIOBHM M TpeOOBaHMil, KOPPEKTUPOBATH
CBOH JICWCTBHUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallueu;

4) YMCHHEC OLICHUBATH IIPABUJIIbBHOCTDH BBIITOJIHCHU y‘le6H0ﬁ 3aJa4u, COOCTBEHHEIE
BO3MOKHOCTH €€ peUICHUS;

5) BnaseHHEe OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHUS PEIICHUH U OCYIICCTBICHHS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIHLHOM IEITEIbHOCTH;

6) ymeHHe OmpenesnsTh IOHSATHS, CO3[4aBaTh OO0OOIICHHS, YCTAHABIMBATH AHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMpAaTh OCHOBaHUS M KPUTEpUU  JJId
KJIaCCU(pUKALlMY, YCTaHABIMBATh NMPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMO3aK/IIoueHue (MHIYKTHUBHOE, JAEIYKTUBHOE W IO aHAJIOIMHU) U JeNlaTh
BBIBO/IBI;

7) YMCHUEC CO3aaBaTb, IPUMCHATL U HpGO6p330BBIBaTI) 3HAaKH 1 CUMBOJIBI, MOACIIN U CXEMBI
JJI pCIICHUA y‘—Ie6HBIX 1 IMMO3HAaBAaTCJIbHBIX 3a1a4,

8) cMBICIOBOC UTCHHUE;

9) yMmMeHue OpraHHM30BBIBaTh YYEOHOE COTPYIHHYECTBO M COBMECTHYIO IESTEIBHOCTH C
YYUTENEeM U CBEPCTHHKAMHM; paboTaTh WHAMBUIYAIBHO W B TpYIIe; HaXoIuTh oOriee
pelieHne M paspemarb KOH (UIMKTBI Ha OCHOBE COTJIaCOBAHMS IMO3WLMH M Yydera
UHTEPECOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

10) ymeHuEe OCO3HAHHO HCIOJIB30BaTh pEUEBBIE CpPEACTBA B COOTBETCTBHU C 3ajaveit
KOMMYHHUKAIIUH JJI BBIPQXKEHUS CBOMX YYBCTB, MBICIEH U MOTpeOHOCTEH; MIIaHUPOBAaHUS
U PETYJSILUU  CBOEM JEATENIbHOCTH; BIAJEHUE YCTHOM W IUMCBMEHHOW pEYblo,
MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

11) bopmupoBaHnre W pa3BUTHE  KOMIIETEHTHOCTH B  00JacTH  HCIIOJIb30BaHUS
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX  TexHomorui (manee - HWKT kommereHmwmn);
pa3BUTHE MOTHBALIMHM K OBJIAJICHUIO KYJIbTYpOW aKTHUBHOTO IOJIb30BAHMS CIOBApSIMH U
JPYTUMU ITIOMCKOBBIMU CUCTEMAaMHU;



12) popMupoBaHue W pa3BUTHE SKOJOTHYECKOTO MBIIUICHUS, YMEHHE HPUMEHSATh €ro B
MO3HABATEIIbHON, KOMMYHUKAaTUBHOM, COIMAIBbHOM TMpakTUKe U NpodecCHOHaTbHOU
OpUEHTAINH.

IIpeomemmnuie pezynomamul:

Y4yeHuk HayuuTCs:

® OCHOBHBIE METO/IbI IO3HAHU: HAOIIOJCHUE, U3MEPEHHE, SKCIIEPUMEHT;

® OIUCHIBaTh CBOWCTBA TBEPABIX, MXKHUJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACIAA UX
CYILLECTBEHHbIE IPU3HAKU;

® pacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKHUX IOHSTHH «aTOM», «MOJIEKYJIay,
«XUMMYECKHI 3JIEMEHT», «IIPOCTOE BEILECTBO», «CJIO0XKHOE BELIECTBO», «BAJIECHTHOCTHY,
«XUMHUYECKasi peakliys», UCI0b3ys 3HAKOBYIO CUCTEMY XUMUMU;

® pacKpbIBaTb CMBICII 3aKOHOB COXPAaHEHHMs] MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;
pa3nuyaTh XUMAYECKHE U (PU3UUECKUE SBIICHHS,
Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;
OTIPEeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;
OIpEEIIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;
OIpeNeNATh THII XMMUYECKUX peaKIHii;
Ha3bIBaTh MPU3HAKU U YCJIOBUS IPOTEKAHU XUMUYECKUX PEaKIHii;
BBISIBJIATh IPU3HAKU, CBUJETEILCTBYIOIINE O MPOTEKAHUM XMMHUUYECKON peakLuu Mpu
BBITNIOJTHEHUHM XUMHUYECKOIO OIIbITA;
COCTaBJIATH (POPMYJITBI OMHAPHBIX COCTUHEHUIA;
COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIuii;
coOnroaarh npaBuia 6€30nacHoOi paboThI PU MPOBEAECHUU ONBITOB;
M0JIb30BAThCS JIAOOPATOPHBIM 000PYAOBaHUEM U TIOCYI0M;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
BBIYHUCIISATH MACCOBYIO JIOJII0O XMMHUYECKOT'0 3JIEMEHTA 110 (OpMYJIe COeAMHEHUS;
BBIYUCIIATh KOJIMYECTBO, 00BEM MIJIM MacCy BEIECTBa M0 KOJIUYECTBY, 00beMy, Macce
pEeareHTOB WM IPOAYKTOB PEAKIINH;

® XapaKTepHu30BaTh (PU3NUECKHE U XMMHUECKHUE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOa
U BOJOPOJa;

® [I0JIy4aTh, COOMPATH KUCIOPO U BOJOPOI;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO/I;
pacKpbIBaTh CMBICI 3aKOHA ABOTapo;
PacKpbIBaTh CMBICH MOHATUHN «TEIIOBOM 3(PPEKT peakunum», «MOJSPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOMCTBA BOIBI;
PacKpbIBaTh CMBICI MOHATHUS «PAaCTBOPY;
BBIUKCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;
IIPUTOTOBJIIATH PACTBOPHI C ONPEIEIIEHHON MacCOBOM 10JIEN paCTBOPEHHOT'O BEILECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

® XapakTepu3oBaTh (U3MYECKHE U XHMHUYECKHE CBOMCTBa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIIOT, OCHOBaHUI, COJIEH;

® OIpENEIATh PUHAIIEAKHOCTh BELIECTB K ONPEIEIEHHOMY KJIaCCy COEAMHEHUI;

® COCTaBIATH (POPMYJIBI HEOPTAHUYECKUX COETUHEHNHN U3YyUEHHBIX KIIaCCOB;

® IPOBOAMTH ONBITHI, MOATBEPXKIAIOIINE XUMHUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;



® pacrno3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KUCIOT U IIEI0YEH MO0 U3BMEHEHUIO OKPACKHU
WHJIUKATOPa;

® XapaKTEepPU30BaTh B3aUMOCBSI3b MEXKIY KJIACCAMU HEOPTaHUUECKUX COCAMHEHUM;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menneneesa;

® OOBSICHATH (DU3UYECKUN CMBICT aTOMHOTO (IOPSIIKOBOTO) HOMEpPa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIbI U Nepuojia B nepuoauueckoit cucreme J[.M. Menneneena;

® OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CTPOCHHUS aTOMOB, CBOMCTB AJIEMEHTOB B
npejesiax MajblX MEPUOJIOB U TJIaBHBIX MOATPYII;

® XapaKTEepPU30BaTh XUMHUYECKHUE IJIEMEHTHI (OT BOJOPOJA JO0 KaJIbIMs) HA OCHOBE HX
MoJIOXKEHUsT B mepuonnyeckor cucteme J[.M. MeHnmeneeBa M OCOOCHHOCTEH CTPOCHHS HX
aTOMOB;

® COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB MEPBbIX 20 3JIEMEHTOB MEPUOIUYECKON CUCTEMBbI
JI.1. MeHneneeRa;

® PaCKpBIBaTh CMBICII MTOHATUN: «XUMHYECKAs CBA3bY, «3JIEKTPOOTPUIIATEIHLHOCTDY;

® XapaKTepHW30BaTh 3aBUCHMOCTh  (PU3UYECKMX CBOWCTB BENIECTB OT  THUMA
KPUCTAJUIMYECKOU PELIETKH;

® OIpEaETsATh BUJ XUMUYECKOUN CBSI3U B HEOPTaHUYECKUX COCTUHECHUSX;

e n300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BELIECTB, OOpa30BaHHBIX pPa3HBIMU BUIAMU
XHUMUYCCKHUX CBS3CH;

® pacKpbIBaTh CMBICII TOHSATUUA «HOH», «KATHOH», «AHUOHY», <AJIEKTPOJIUTHI,
«HEDJIEKTPOIUTBI», «IJIEKTPOJUTHYECKAs TUCCOLMAIUAY, «OKUCITUTENbY, «CTEIEHb OKUCICHUS
«BOCCTAHOBUTEIIbY, «OKUCIICHUEY, «BOCCTAHOBJICHHECY;

® ONpENEeNsATh CTENEHb OKUCICHUS aTOMa AJIEMEHTa B COCIMHEHUH;

® pacKpbIBaTh CMBICI TEOPHUH IEKTPOIUTHUECKON JTUCCOIUALIUY;

® COCTaBJIATh YPABHEHUS AJIEKTPOIUTUUECKOMN AUCCOLUALMM KUCIIOT, IEJI0YE, Coneil;

e OOBSCHATH CYIIHOCTh TMIpollecca DSIEKTPOIUTHUECKON AUCCOIMAIMM U PEaKuil
HOHHOT0 OOMEHa;

® COCTaBJIATH MOJHBIC U COKPAIICHHbIE HOHHBIE YPABHEHHUS PEaKIIUN OOMEHa;
OTIpeeNATh BOZMOXKHOCTh MPOTEKAHMsI peaKliii HOHHOTO OOMEHa;

MPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KaU€CTBEHHBIN COCTAB Pa3IMYHBIX BELIECTB;
ONpeENsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPABHEHUS] OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

HA3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM PEaKIny;
KJIaCCU(PUITUPOBATh XUMUUYECKHUE PEAKIINH TI0 PA3TUYHBIM MTPU3HAKAM;
XapaKkTepU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM U CBOWCTBaMH
HEMETAJIJIOB;

® TIPOBOAUTH ONBITHI MO MONYYEHUIO, COOMPAHHUIO M M3YyYEHUI0O XUMHUYECKHX CBONCTB
ra3000pa3HBIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

® pacrmo3HaBaTh OIMBITHBIM ITyTEM T'a3000pa3HbIE BEMIECTBA: YIJICKUCIIBIN Ta3 U aMMHUaK;

® XapaKTEepH30BaTh B3aWMOCBSA3b MEXIy COCTAaBOM, CTPOCHHEM H CBOWCTBaAMU
METaJIOB;

e Ha3bIBaTh OPTaHMYECKHE BEIIECTBA MO WX (popmyne: MeTaH, 3TaH, STUJICH, METaHOI,
9TAHOJI, TJHWIEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CTEapUHOBAs KHUCIOTA,
0JICMHOBAs KHCJIOTAa, TJII0K03a;

® OILICHMBATHh BIIMSIHUE XMUMHUYECKOTO 3arpsi3HEHUS OKPYXKAIoLIEeW CpeAbl Ha OpraHu3M
JeJI0BEKA;

® TPaMOTHO OOpaIaThCs C BEMIECTBAMU B TIOBCEHEBHOM KU3HU



e OMpeAensiTh BO3MOXKHOCTh TMPOTEKAaHUS peakUUid HEKOTOPBIX IMpPeCTaBUTENEH
OpPraHUYECKUX BEIIECTB C KUCIOPOJIOM, BOJAOPOJIOM, METAIIIIAMH, OCHOBAHUSMHU, T'aJIOT€HAMH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHTHCH:

® BBIJIBUraTh U MPOBEPATh SKCIEPUMEHTAIBHO THIIOTE3bl O XHMHUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, MX CIIOCOOHOCTU BCTYNAaTh B XMMHUECKUE PEAKIUH,
0 XapakTepe U IPOAYKTaxX Pa3INuYHbIX XUMUYECKUX PEaKLIUM;

® XapaKTepH30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHMIO M CBOWCTBaM, yCTaHaBIUBATh
MPUYMHHO-CJIEICTBEHHBIE CBA3M MEKY JaHHBIMU XapaKTePUCTUKAMH BEIllECTBA;

® COCTaBJIATh MOJICKYJISIPDHBIC U ITOJHBIC MOHHBIC YPABHCHUS 11O COKPAIICHHBIM MOHHBIM
YpaBHEHUSIM;

¢ IIPOrHO3UPOBATH CIIOCOOHOCTH BCIIIECTBa IIPOABJIATH OKHUCJIINUTCIIbHBIC nJin
BOCCTAHOBUTEJIbHBIE CBOWCTBA C Y4E€TOM CTEIEHEH OKHCICHUS JJIEMEHTOB, BXOMISIIMX B €r0
COCTaB;

® COCTaBJISATh  YpaBHEHUS  pEaKlMid, COOTBETCTBYIOIIMUX  IOCIEAOBATEIILHOCTH
npeBpameHHﬁ HCOPTraHNYCCKUX BCUICCTB pa3JIMYHBIX KJIACCOB;

® BBIIBUraTh U MPOBEPATH IKCIIEPUMEHTAIBLHO THUIOTE3bl O pe3yibTaTaX BO3JACHCTBUS
pa3anyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKOUN peaKinu;

® JICIIOJIBb30BaTh HpI/IO6peTeHHBIe SHAaHUA I SKOJIOTMYCCKH I'paMOTHOI'0 IOBCACHHA B
OKpYKaroIleH Cpese;

® UCMOJb30BaTh MPUOOPETEHHBIE KIFOUEBbIE KOMIIETEHIIUU MPU BBIMOIHEHUN POEKTOB
U y4eOHO-HCCIEOBAaTENbCKUX 3a/lad [0 M3YyYEHUIO CBOMCTB, CIOCOOOB TMONXYYEHUS U
pacrio3HaBaHUs BEIECTB;

e 00BEKTUBHO OIEHUBATh HHPOPMAIIUIO O BEUIECTBAX U XUMUYECKUX MPOIIeCCcax;

® KPUTUYECKH OTHOCUTHCS K TICEBJOHAy4YHOW HWH(OpManuu, HEZ00POCOBECTHON
peKJiaMe B CpeJICTBaX MAacCOBOM HHGOpMAIINH;

® OCO3HaBaTh 3HAYCHHE TEOPETUYECKHX 3HAHUW TO XUMHHM [UIS TPAKTHUYECKON
JESITEIIbHOCTH YEIOBEKa,

® (CO3JaBaTb MOACIUM M CXEMblI IJId PCUHICHUA y‘-IC6HI>IX 1 II0O3HABAaTCJIbHBIX 3aaa4y,
MOHMMATh HEOOXOIMMOCTb COOJIIOJIEHUSI NpPEINUCAaHUM, TMpeasaraéMbIX B HHCTPYKIMSIX I10
MCIIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XHUMHH U AP.

® ISl CIICTIBIX U CTA0OBUISIIMX O0YJarOITUXCS:
BJIQJICHUE TpPaBUJIAMH 3alHCH XHUMHUYECKUX (POpPMYJT C HCHOIb30BaHUEM pelbeHO-TOUCUHOU

cuctembl o0o3HaueHuii JI. bpaiins;
® I 06yanoumxcs1 C OIrpaHUYCHHBIMH BO3MOXHOCTAMU 3JO0POBBS:

BJIaACHUC OCHOBHBIMHA JOCTYIIHBIMU METOJaMU HAYYHOTO IMTO3HAHU A, UCITIOJIb3YECMbIMU B XUMHHU.

B cucreme ecrecTBeHHOHAYYHOTO0 0Opa30BaHMs XUMHUS KaK y4eOHBIA MpeaMeT 3aHUMaeT
Ba)XHOE MECTO B IIO3HAHMM 3aKOHOB TNPHUPOJBI, (HOPMUPOBAHMM HAYyYHOW KapTUHBI MHDA,
CO3JIaHUM OCHOBBI XMMHYECKUX 3HAaHUH, HEOOXOJUMBIX JUIsl NOBCEIHEBHOMN XH3HU, HABBIKOB
3JI0pPOBOTO M 0€301acHOro JJIsl YeJIOBeKa M OKpY’Kalollel ero cpenpl oOpasa KU3HH, a TaKKe B
BOCIIUTAHUU SKOJIOTHYECKOHN KYIbTYPHI.

VYcnemHocTh M3y4eHMs] XHMUHM CBSI3aHa C  OBJAJACHMEM XUMHYECKHM  S3BIKOM,
coOuIto/IeHreM MpaBul Oe30macHOil paboThl NpPU BBIMOJIHEHUH XUMHUYECKOTO 3KCIEPHMEHTa,
OCO3HAHHWEM MHOT'OUNCJIEHHBIX CBSA3E€H XMMUU C IPYTMMHM IIPEAMETaMU IIKOJIBHOTO Kypca.

[Iporpamma BkmrOYaeT B ceOs OCHOBBI HEOPTaHWYECKOW W OPraHUYECKON XHMHH.
['maBHOM wmIeeil mporpamMMbl SBISETCS CO3/aHUE 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHUN IO
XMMHH, BBIPAKEHHBIX B ()OPME, COOTBETCTBYIOLIEH BO3pacTy 00ydaroIUXCsl.



B conepxaHuum JAaHHOrO Kypca MpEICTaBICHbl OCHOBOIIOJATAIONINE XHUMHUYECKUE
TEOPETUYECKHE 3HAHUS, BKIIIOYAIOIINE U3YUYCHHE COCTAaBa M CTPOSHHS BEIIECTB, 3aBUCUMOCTH MX
CBOICTB OT CTpOEHUS, MPOTHO3WPOBAHKE CBOICTB BEIIECTB, HUCCIEIOBAHUE 3aKOHOMEpPHOCTEN
XUMHUYECKHX TPEBPALICHUH M MyTeHd YNpaBICHUS HMH B LEIAX IOJYYEHHUS BELIECTB U
MaTepuasoB.

TeopeTnueckyro OCHOBY HW3Y4EHHUS HEOPraHMYECKOW XWUMHH COCTaBISET AaTOMHO-
MoJieKyJsipHoe ydeHue, llepuoamyeckuit 3akon J[.M. MenaeneeBa ¢ KpaTKMMH CBEACHUSIMU O
CTPOCHUU aTOMa, BHJIAX XHMHUYECKOH CBS3HM, 3aKOHOMEPHOCTSAX MPOTEKAaHUS XHMHUYECKHX
peaKIui.

B wu3ydyenum Kypca 3HAUMTENbHas POJIb OTBOAUTCS XHUMHYECKOMY OJKCIEPUMEHTY:
MPOBEJCHUIO MPAKTUYECKUX U JIa0OpPaTOpPHBIX paboT, OMHCAHUIO PE3YIbTATOB YUEHUYECKOTO
HKCIIEPUMEHTA, COOJIIOICHUIO HOPM U TPaBMII O€30MaCHOI paboThl B XUMHUYECKOHN JIaO00OpaTOpHH.

Peanuzamust nanHO# mporpamMmbl B Iporiecce OOY4YEHHS IO3BOJUT OOYYarOIIUMCS
YCBOUTD KIIFOUEBbIE XUMUYECKHE KOMIIETEHIIUHU U MOHATH POJIb U 3HAYCHHE XUMUU CPEIH IPYTHX
HayK O IPUpOJIE.



2.Conep:kanue y4eOHOIO mpeaMera
8 knacc
IlepBoHaya/ibHBIE XUMHYECKHE NOHATHS

[Tpeamer xuMuu. MeToapl MO3HAHUS B XUMHU: HAOIIOJEHUE, SKCIEPUMEHT, MOJCITUPOBAHHE.
WcTOYHMKM XUMHYECKOM MHpOpMaLuu, €€ INOoJIy4YeHUe, aHajlu3 M IMPEACTaBICHUE €ro
pe3yibraroB. [loHATHE O XMMHUYECKOM 3JeMeHTe U (opMax ero CymecTBOBAaHHS: CBOOOIHBIX
aTOMax, INPOCTBIX M CIOXHBIX BemecTBax. [IpeBpamenus BemecTB. OTinyne XMMHYECKHX
peakuuii oT HpU3NYECKUX sBICHUN. POJIb XMMHUM B KU3HH YeloBeKa. XeMOoDuiaus 1 XxeMopoOous.
KpaTtkne cBeneHuss M3 MCTOPUM BO3HUKHOBEHHUS M DPa3BUTHS XUMMM. POlb OTEUeCTBEHHBIX
YUYEHBIX B CTAHOBJICHUU XUMHUECKOW HAyKU — pabOThI

M. B. JlomonocoBa, A. M. byrneposa, /I. 1. Menneneea. XuMuueckasi CUMBOJIMKA. 3HAKU
XUMHUYECKHUX AJIEMEHTOB M MPOUCXO0XKJIEHUE UX Ha3BaHWM. Xumuueckue popMmynsl. MHAEKCH U
ko3 duuuentsl. OTHOCUTENbHBIE aTOMHas M MOJIEKYJIsipHas Mmaccel. [IpoBeneHue pacueToB
MaccOBOH JI0JIM XMMHUYECKOI'0 3JIEMEHTa B BELIECTBE HAa OCHOBE ero (opmyinsl. [lepuonnyeckas
cucremMa xumuueckux nsiaemeHtoB J[. M. MenneneeBa, ee cTpykrypa: Maible U Oojblue
nepuoAbl, rpynnbsl UM noarpynnsl. Ilepuonnyeckas cucreMa Kak CHpaBOYHOE IocoOue s
IIOJIyYeHUsI  CBENEHUHM O  XMMHyeckux odnemeHTtax Jlemoncrpammm. 1.  Mogemn
(wapoctepxkHeBble U Crioapra—Dbpurneda) pasiuyHBIX MNPOCTHIX U CIIOXKHBIX BELIECTB. 2.
Komnekuus cTekssHHON XMMHUYecKoi nocynasl. 3. Kosnekuus MarepuaioB U U3EIUi U3 HUX Ha
OocHOBe amomMuHus. 4. B3aumopeiicTBue Mpamopa C KHUCIOTOM M NOMYTHEHHE H3BECTKOBOM
Bozbl. JlabopaTtopHbie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAUIMUECKUX BEILECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTM MCIAPEHUs] BOJbI, OJEKOJIOHA WU 3TUIOBOIO CIUpPTA C
(GuIbTpOBANIbHON Oymaru.

Pa3nes 1. AToMbI XUMHYECKHUX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIECTBOBAHUS XMMUYECKHUX 31eMEHTOB. OCHOBHBIE CBEJCHHS O CTPOCHUU
aToMOB. JloKa3aTenbCcTBa CIOXKHOCTU CcTpoeHHs aTtoMoB. OmbiTel Pesepdopna. [lnanerapnas
MoJieIb CTpoeHHs aToMa. CocTaB aTOMHBIX S7€pP: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHAs
Macca. B3anMOCBSI3b NOHATHM «IIPOTOH», «HEUTPOH», «OTHOCUTENIbHAS aTOMHAas Maccay.
M3MeHeHHe 4Ynciia IPOTOHOB B siipe aroMa — 0Opa30BaHUE HOBBIX XMMHUYECKHX 3JIEMEHTOB.
W3MmeHeHne ducia HEHUTPOHOB B sApe aTroMa — oOpa3oBaHHe H30TONOB. COBpEeMEHHOE
OIIPEIETICHUE MTOHATUSA «XUMHUYECKUU d1eMeHT». M30TOIBI Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO 3JeMeHTa. DNeKTpoHbl. CTpoeHHe 3JEeKTPOHHBIX YpPOBHEH aTOMOB XUMHYECKHX
JJIEMEHTOB MaJIbIX NepUOa0B. IIoHATHE O 3aBEpLIEHHOM 3JIEKTPOHHOM YypoBHE. [lepuoanueckas
cucreMa xuMuueckux saemeHToB JI. V1. MenneneeBa u ctpoeHne aToMOB — (PU3HUECKUI CMBICIT
MOPSIIKOBOTO HOMEpa DJIEMEHTa, HOMEpa TIpylIbl, Homepa Imepuona. M3meHenue uducna
AIIEKTPOHOB Ha BHELIHEM JIEKTPOHHOM YPOBHE aTOMa XMUMUUYECKOT'0 3JIeMEHTa — 00pa3oBaHue
MOJIOKHUTEIBHBIX M OTpUIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU METAJIOB U
HeMeTaJuIoB. [IpMunHBI N3MEHEHNSI METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB B MEPHUOAAX U
rpynnax. OOpa3oBanue OuHapHbIX coequHeHui. [lonsatue o006 woHHONW cBs3u. CXeMsl
o0pa3oBaHUs MOHHOM cBsi3U. B3anMozeiicTBiie aTOMOB 3J1€eMEHTOB-HEMETAIIJIOB MKy COO0H —
o0pa3oBaHue JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaleHTHAs HEMOIsIpHask XUMHUYECKast
CBS3b. DJIEKTPOHHBIE U CTPYKTypHbIE (opMyibl. B3anMonelicTBre aTOMOB HEMETANIOB MEXKIY
coboif — oOpazoBaHHe OHHAPHBIX COCIUHEHUH HEMETAJUIOB. OJEKTPOOTPHUIATEIBHOCTb.
KoBanentnas nosnspHas cBsi3b. [IoHATHE O BaJIEHTHOCTH KaK CBOMCTBE aTOMOB OOpa3OBbIBATh
KOB&JIEHTHbIE XxuMHueckue cBsa3u. CocraBieHue ¢GopMysn OHHApPHBIX COEJUHEHUH 110
BaJIeHTHOCTH.  HaxokneHue  BajleHTHOCTM 10 (QopMmyse  OMHApHOIO  COEIMHEHMS.
B3anmMopeiicTBie aTOMOB METAIJIOB MEXy 000 — 00pa3oBaHue METATMUECKUX KPUCTAIIIOB.
[TonsatTe 0 mMeraumueckon cBaA3u JleMoHcTpanuu. Monenu aToOMOB XMMHYECKHX JJIEMEHTOB.
[lepuonuueckass cucrema xumuueckux snemeHToB [I. M. MenpgeneeBa (pasznuunbie (OpPMBI).



JladopaTopublie onbIThl. 3. M3roroBieHue Mopeled MOJEKyn OWHApHBIX COCIWHEHUU. 4.
N3rorosienune MoIeIH, WIITIOCTPUPYIOIIEH CBOMCTBA METAIUIMYECKOM CBA3H.
Pasnea 2. [IpocThie BemecTBa
ITonoxenue MeTaIoB U HEMETAIUIOB B [leproaudeckoil cucteMe XuMudeckux 3y1eMeHToB JI. 1.
MenneneeBa. Bakneiiimne mpocThie BeleCTBA — METaUIbl (OKENie30, allfOMHUHUHN, KaJbIIHM,
MarHuii, HaTpuii, Kanmii). OOmue ¢Qusnyeckre CBOWCTBAa METAJUIOB. BakHeiimme mpocTsie
BelllecTBa-HEMETaJJIbl, 00pa30BaHHbIE aTOMaMU KUCIOPOZa, BOJIOPOAa, a30Ta, cepbl, hocdopa,
yriepona. .Monekyabl IPOCThIX BELIECTB-HEMETAIOB — BOJOPOJA, KHUCIOPOJAA, a3o0Ta,
raioreHoB. OTHOcUTeNnbHass MoJeKyispHas wMacca. CrnocoOHOCTb aTOMOB XUMHYECKHX
AJIEMEHTOB K OOPa30BaHHWIO HECKOJBKUX MPOCTHIX BEHIECTB — aJUIOTPOIUS. AJUIOTPOIHBIC
Monudukanuu kucinoponaa, docdopa, onoBa. Merauinyeckue M HEMETAIMYECKHE CBOWCTBA
IpOCTHIX BemlecTB. OTHOCUTENBHOCTD 3TOro noHATus. Yucno ABoraapo. KonnuecTBo BelecTna.
Monbs. MonspHas Macca. MonsipHblii 00beM ra3000pa3HbIX BemlecTB. KpaTHble eTuHUIIBI
U3MEPEHHST KOJIMYECTBa BEIIECTBA — MWUIMMOJIb U KWJIOMOJb, MWUIMMOJSIpHAs U
KUJIOMOJISIpHAsE Macchl BELIECTBA, MUJUIMMOJISIPHBIMM KUJIOMOJISIPHBI 00BEMbI ra3000pa3HbIX
BEIECTB. PacyeTsl C MCMOIb30BAHUEM TMOHSATUN «KOJUYECTBO BEIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00beM razoBy», «uaucio Aporaapo». Jlemoncrpamuu. [lonydenue ozona. O6pasisl
oemoro u kpacHoro ¢ochopa. HekoTopbsie MeTautbl 1 HEMETAIUTBI ¢ KOJIMYECTBOM BeliecTna |
MoJib. MomsipHbIii 00beM ra3000pa3HbIX BeliecTB. JlabopaTopHbie onbIThI. 5. O3HAKOMIICHHE C
KOJUIEKIIMEH MeTasuioB. 6.O3HaKOMIIEHHE C KOJUICKIIMEH HEMETaJIOB.
Paznen 3. CoemnHeHN XUMHYECKHUX 3JIEMEHTOB
Crenens okucienus. CpaBHEHHE CTENEHU OKHUCICHHUS M BaJIeHTHOCTU. OmpeneneHne CTeneHu
OKHCJICHHS DJJIEMEHTOB B OuHapHbIXx coeauHeHusx. CocraBneHue ¢opMyn OMHAPHBIX
COCIMHEHUH, o0l croco0d ux Ha3BaHWi. buHapHBIe COCAMHEHUS METAUIOB U HEMETAIJIOB:
OKCHUJBI, XJOpuAbl, cynbpuabl u mp. CocraBneHue ux ¢Gopmyn. buHapHble coenUHEHUS
HEMETAJUIOB: OKCHJbBI, JIETYy4H€ BOJIOPOJIHBIC COEAMHEHHUs, UX COCTaB W Ha3BaHUS.
[IpeacraBuTeny OKCUIOB: BOJA, YIVIEKUCIBINA a3, HeraleHas u3BecTb. [IpeacraBurenu neTydnx
BOJIOPOJHBIX COEIUHEHUN: XJIOPOBOJIOpOA M amMMuak. OCHOBaHMS, UX COCTaB W Ha3BaHUS.
PactBopuMocTs ocHoBanuii B Boze. IIpencraBurenu mienodeil: TMIPOKCUIBI HATPUS, Kallusd U
kanplus. [loHsTHe 00 WHAMKATOpax W KadyeCTBEHHBIX peakiusx. Kucimorel, ux cocTaB u
Ha3BaHus. Kriaccudukarmus kucnot. llpencTaBuTenu KUCIOT: cepHas, COJsSHAs, a30THas.
N3menenune okpacku HHANKATOPOB. COJM Kak MPOU3BOAHBIC KUCIOT U OCHOBaHHUH, UX COCTaB U
Ha3BaHus. PacTBopumocTs coneit B Boze. [IpencraButenu coneit: ximopua HaTpus, KapOOHAT U
dochar kampums. AmopdHBIE W  KPUCTAUTMYECKHE  BEMIECTBA. MEXMOJICKYIIpHbIE
B3aUMOJIEUCTBUSA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMCTB BELIECTB OT THUIIOB
KPUCTAJUTMYECKUX pemIeTOK. YucThie BemecTBa W CMecH. [Ipumepsl KHIKUX, TBEPABIX U
ra3oo0pa3Hbix cMeceil. CBOMCTBA YHCTHIX BellecTB U cMecel. MIx coctaB. MaccoBasi u 00beMHast
JIOJIU KOMITOHEHTa CcMecH. PacueTsl, CBsS3aHHBIE C WCIOJb30BAaHUEM TIOHITHS <«IOJISI».
JMemoncTpanuu. O0pasibl OKCUAOB, KUCIOT, OCHOBAaHUHN U coyiell. Mojenn KpUCTAIITNIeCKIX
PEIIeTOK XJIopuia HaTpHs, anMasa, okcuaa yriepoaa (V). KucnorHo-1ienoynsie WHIUKATOPHI,
U3MEHEHUE MX OKPACKH B PA3JIMUHBIX Cpelax. YHUBEpPCAJbHbI MHAMKATOP U U3MEHEHHUE €ro
OKpackKM B pPa3iaM4HbIX cpenax. .JlaboparopHble onbIThl. 7. O3HAKOMJIEHHE C KOJUIEKLUEH
okcunoB. 8. KauecTBeHHas peakuus Ha YIJeKUCHbld ra3. 9. O3HakoMmiIleHHE € KOJUIEKIUEeH
cosiedd. 10. O3HaKOMIIEHNE C KOJUIEKIMEN BEIECTB C Pa3HBIM THUIIOM KPHUCTAUIMYECKONW PEHIETKH.
WzroroBnenune Mozenell KpucTauimueckux pemietok. 11. O3HakomieHne ¢ 00pasiioM TOpHOM
MOPOBL.
Pasnen 4. U3meHennst, npoucxoasiye ¢ BemecTBaAMuU
[lonsiTHe SBNEHUM, CBSA3AHHBIX C W3MEHEHUSMH, NPOUCXOIAIIMMH C BEIIECTBOM. fIBieHMS,
CBSI3aHHBIE C M3MEHEHHEM KpPHUCTAJUIMYECKOTO CTPOCHHUS BEIIeCTBAa MPHU IOCTOSSHHOM €ro
coctaBe, — (usnueckue sBieHus. Dusnueckue SABICHUS B XUMHUU: JUCTHILISLUSA,
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KpHUCTa/NIN3alMs, BbIIAPHMBAHUE M BO3TOHKA BEIIECTB, (PUIBTPOBaHHME M LIEHTPUYTHPOBAHUE.
SIBneHus1, CBsI3aHHBIE C U3MEHEHMEM COCTaBa BELIECTBA,— XHUMHUYECKUE peakuuu. [IpuzHaku u
YCIJIOBUS IIPOTEKAHNS XMMUYECKUX PEAKLUI. BpiieeHne TeroTsl U ¢BeTa — peakLUy FOPEHUSL.
[Tonsatue 00 9K30 - M SHAOTEPMHUYECKUX pEAKIUAX. 3aKOH COXPAHEHUS MacChl BEUIECTB.
XUMHUYECKUE YpaBHEHUs. 3HaueHHe HHAEKCOB M Ko3(¢uiueHtoB. CocTaBieHHE ypaBHEHUH
XUMHUUYECKHMX peaklUuid. PacueTsl M0 XMMHUYECKUM ypaBHEHUsIM. PellieHue 3a1au Ha HaXO0XKIECHUE
KOJINYECTBA, MAacChl WJIM O0beMa MPOJYKTa pPEaKLUUU IO KOJMYECTBY, Macce WM O0BbeMYy
MCXOJHOI'O BELIECTBA. PacueTsl ¢ UCIONb30BAaHUEM IOHATHUS «10JIs», KOI'/1a HCXOIHOE BEILIECTBO
JJaHO B BHJIE pacTBOpa C 3aJlaHHOM MacCOBOHM JOJIE€H PACTBOPEHHOIO BEILECTBA MIIM COINEPIKUT
OIpEeCNICHHYIO A0JII0 ITpuMeceil. Peakiuu pasnoxenus. Peakuuu 3amemienus. Psg aktuBHOCTH
METAJIJIOB, €r0 HCIOJb30BaHUE AJI1 IPOTHO3MPOBAHUS BO3MOMKHOCTH IPOTEKAHMs peaKUUi
MEXJly METaullaMd U KHUCJIOTaMH, peakUud BBITECHEHHUS OJHUX METaJUIOB U3 PacTBOPOB HX
cojeil apyrumu Metauiamu. Peakuuu oomena. Peakiuu HeifTpannzanuu. Y cioBusl MPOTEKaHUs
peakuuii oOMeHa B pacTBOpax 10 KOHIA. THIbI XMMHUYECKUX pPEaKIHMi Ha NpUMEpe CBOWCTB
BOAbl. Peakuys pasinokeHuss — 3JIEKTPOINU3 BOAbl. Peaknuu coenMHeHns — B3aUMOJEHCTBHE
BOJIbI C OKCHJIAMU METAJUIOB U HEMETAJUIOB. YCJIOBUE B3aUMOJEMCTBMSI OKCHJOB METAJIOB U
HeMmeTa/u1oB ¢ Boaou. [lonsaTue «ruapokcuas». Peaknum 3aMenienyst — B3aMMOAEUCTBHE BOJBI €
metayuiamu. Peaknnn oOmeHa — ruzaponm3 BemiecTB. Jdemoncrpanuu. [Tpumepsr gusmueckux
ABIICHUH: a) TuiaBneHue napaduHa; 0) Auddy3us ITYMIUCTHIX BEIIECTB C TOPALICH JaMIOYKU
HakanuBaHus. [IpuMepbl XWMHYECKHMX SBJIIGHWUH: a) ropeHue MarHus, ¢Gocdopa; 0)
B3aUMOJICHICTBUE COJSIHOM KHUCIOTBI C MpPaMOpOM WJIM MEJIOM; B) IOJy4YeHHE THUIAPOKCHIA
meau(ll);r) pacTBopeHne MONYYEHHOIO TMAPOKCUAA B KHUCIOTAax; J[) B3aMMOJEWUCTBHE OKCHJIA
menu (Il) ¢ cepHOlf KHMCIOTOW IMpH HAarpeBaHUM; €) pa3jioKEHUE MepMaHraHata Kajus; )
pasjo’keHue NepoKcuJa BOJOpPOJAa C MOMOUIbI0 JMOKCHJA MapraHiia 3) B3aUMOJEHUCTBHE
pa30aBIeHHBIX KUCIOT ¢ MeTaulamu. JlaGopaTopHble ombIThbl. 12. IlpokanuBanue menu B
nIamMeHu cnupToBkU. 13. 3amemnienue Menu B pactBope xiopuna meau (1) sxkemesom.
Paznea S.IIpaktuxkym 1.IIpocreiimme onepanyuu ¢ BemecTsoM

1. IlpaBuna TeXxHUKU O€30MaCHOCTH NpH paboTe B XUMUUeCcKoM kabunere. [Ipuemsl oOpareHus
¢ 1abopaTopHbIM 000pPYIOBAaHUEM U HarpeBaTeIbHbIMU MpuOopamu. 2. OuHCTKa 3arps3HEHHON
noBapeHHoM conu 3. [Ipu3Haku MpoTeKaHuss XUMUUYECKUX peakiuii. 4. [Ipurorosnenue pacreopa
caxapa M pacueT €ro MacCoBOH J10JIM B PacTBOPE.

Pa3nes 6. PactBopenue. PactBopsl .CBoiicTBa pacTBOPOB 3/1eKTPOJINTOB
PactBopeHune kak pU3MKO-XUMHUYECKHi mporecc. PactBopumocTs. KpuBble pacTBOPUMOCTH Kak
MoO/J1eJIb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/IbIX BEIIECTB OT TeMieparypbl. HackilieHHbIe,
HEHACBILICHHBIE U NEPECHILEHHBIE PACTBOPHI. 3HAYEHHUE PACTBOPOB I IPUPOABI U CEITBLCKOTO
xo03siicTBa. [loHATHE 00 SMEKTPONUTHUECKON TUCCOIHAIIUN. DJIEKTPOJIUTHI i HE DJICKTPOJIUTHI.
MexaHnu3M IucconMannii AJIEKTPOJIUTOB C Pa3IMUHbIM XapaKkTepoM cBs3u. CTeneHb
AIEKTPOIUTHYECKON aucconranii. CUIbHBIE U cla0bie AIeKTPoIUThl. OCHOBHBIC MOJOKEHUS
TEOPHH AEKTPOIUTUUECKOH nuccoruanuu. oHHble ypaBHeHHs peakuuid. Peakunn oOmeHa,
uaymue 1o konua. Kinaccudukaius noHOB U uX cBoiicTBa. KHciaoThl, ux kiiaccupukamms.
Jucconmanus KUCiIoT U UX CBOMCTBA B CBETE TEOPUU JIEKTPOIUTUUYECKON TUCCOLUALINY.
MounekysspHbIe 1 HOHHBIE YPAaBHEHMS peakiui. B3aumonelcTBue KUCI0T ¢ METaJUIAMM.
DNEKTPOXUMHUYECKUN PsiJi HAIPSDKEHNUH METaJI0B. B3aumMoaeiicTBIE KUCIIOT ¢ OKCUAAMU
MeTaJlIoB. B3aumoielicTBHE KUCIOT C OCHOBaHUSIMH — peaKkus HeHTpaIu3aiu.
B3aumoneiicTBre KUCioT ¢ consiMu. Mcronb3oBanue TabIuIbl paCTBOPUMOCTH IS
XapaKTEePUCTUKH XMMHUYECKHX CBOMCTB KHCI0T. OCHOBaHHUS, X Kiaccupukanus. Juccouunamnms
OCHOBAHMH U UX CBOMCTBA B CBETE TEOPUU NIEKTPOIUTUYECKON aucconranuy. Bzaumoneicreue
OCHOBaHUH ¢ cossiMu. Vcnosap30BaHue TaOIUIbl PACTBOPUMOCTH ISl XapaKTEPUCTUKU
XHUMHYECKHUX CBOMCTB OCHOBaHMi. B3anMoneiicTBre 11eioueii ¢ okcuaamu Hemetauios. Coin,
UX JTUCCOLMALUS U CBOWCTBA B CBETE TEOPUH IEKTPOIUTHYECKON TUCCOLMALINN.
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B3auMogeiicTBre coleli ¢ MeTauiaMu, OCOOCHHOCTH dTUX peakiuii. BzanmonericTBre coeit ¢
consiMu. Vcronp3oBaHue TaOJIUIIBI PACTBOPUMOCTH TSI XapAKTEPUCTHK M XUMHUYECKHX CBOMCTB
cosieii. O6o00IIEeHre CBeIEHN 00 OKCHAaX, X KilacCHu(pUKAIMU U CBOMCTBaX. [ eHeTHYeCKre
pSIBI METAJIa U HeMeTallla. ['eHeThueckast CBsI3b MEX/1y KJIaCCaMU HEOPTraHUYECKHUX BEILEeCTB.
OKHCIIHTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. OnpeeieHre CTETICHSH OKUCICHUS IS
AJIEMEHTOB, 00PA3YIONINX BEIIECTBA PA3HBIX KJIACCOB. Peakium HoHHOro 0OMeHa 1
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE peakiiuu. OKUCIUTEh M BOCCTAHOBUTEIb, OKUCICHUE U
BoccTaHoBjIeHHE. COCTaBICHUE YPABHEHUI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
METOIO0M 3JIEKTpOHHOTr0 OanmaHca. CBOWCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAIIOB,
KHUCJIOT U COJIEH B CBETE€ OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX peakiuil. JleMoOHCcTpaum.
HcnpiTanue BEecTB U UX pacTBOPOB Ha 3JIEKTPOIPOBOIHOCTh. 3aBUCUMOCTh
3JIEKTPOIPOBOAHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTpaluU. [|BUKEHNE OKPAIICHHBIX HOHOB B
AJIEKTPUYECKOM TI0JIe. B3auMoieiicTBIE IIMHKA C CEPOM, COISTHOM KUCIIOTOM, XJIOPHUIOM MEIH
(). F'openne maruus. BzaunMoeiicTBIE XJIOPHOI U CEPOBOIOPOIHOM BO/ibl. JIabopaTopHbIe
onbIThl. 14. B3anumopeiicTBie pacTBOPOB XJI0pHUAa HATpUs U HUTpata cepedpa. 15. [Tonyuenue
HEpPacCTBOPUMOTO THIPOKCH/IA U B3aUMOJICHCTBUE €ro ¢ Kuciiotamu. 16. Bzaumoneiicteue
KHUCJIOT C OCHOBaHHUAMHU. 17. B3anmoelcTBrE KHCIOT ¢ OKCHIAMH METaJLIOB. 1 8.
BzaumoneiicTBue KUCIOT ¢ MeTaiuiamMu. 19. B3auMogeicTBue Kucior ¢ coisamu. 20.
BzaumozeiictBue nienoueii ¢ kuciaoramu. 21. BzaumoneiicTBue mienouei ¢ coaaMu. 22.
[Tomy4yenue u CBOICTBA HEPACTBOPUMBIX OCHOBaHMM. 23. B3anumoielicTBe OCHOBHBIX OKCUJIOB C
kucioTaMu. 24. BzauMoaencTsie OCHOBHBIX OKCHUIOB C BOIO.25. B3anMoaelicTBUE COJIEH ¢
Kuciioramu. 26. BzaumoeicTeue

1. NonHble peakiuu. 2. Y cI0BHUS TEUEHHS] XUMHUECKUX PEaKIUil MEXI1y pacTBOpaMu
AJIIEKTPOIUTOB 70 KOHIIA. 3. CBONCTBA KUCIIOT, OCHOBAHMM, OKCHUJIOB U coJieid. 4. Pemienue
HKCIIEPUMEHTAIIbHBIX 3a/1a4.
coneit ¢ menouamu. 27. B3aumopeiictBue coneit ¢ comsimu. 28. B3auMopelicTBue pacTBOPOB
COJIEH C MeTaIaMHu.
IIpakTukym 2. CBolicTBa pacCTBOPOB 3JIEKTPOJIUTOB
5. Peakuuu nonHoro ooMeHa. 6. KauecTBeHHbIe peakliuy Ha HOHBI B pacTBope. 7.Penienue
AKCTIEPUMEHTANIbHBIX 3a/a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHEHUM.

9 knace
IloBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Ki1acca M BBeJleHHe B Kypc 9 Kiacca

XapakTepruCTHKA AIIEMEHTA 10 €ro MOJI0KEeHUI0 B [lepnoanyeckoil cucTeMe XUMHUYECKUX
sanemenToB J[. . MenzaeneeBa. CBOMCTBa OKCHIOB, KHCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUH
ANEKTPOIUTUYECKON AUCCOIMALIMM U OKUCIIEHHUSI-BOCCTaHOBIICHUS. [IoHITHE O MEPEXOIHBIX
aneMeHTax. AMdoTepHOCTh. ['eHeTUUYeCKu psal IepexoHOro dIeMenTa. [lepuoanueckuii 3aKoH
u [lepuonnueckas cucreMa xuMuieckux 3ieMeHToB J[. . Menaeneesa. /leMoHcTpanum.
Paznuunsie popmbl Tabmuuet . . MenneneeBa. Moaenu aToMoB 37eMeHTOB 1—3 10
nepuoioB. JlaboparopHusie onbIThI. 1. [lonyueHne ruipokcuia IUHKA U UCCIIEJOBAHUE €TI0
CBOMCTB. 2. MonenupoBanue noctpoenus [leproanueckoi cucTeMbl XUMUYECKHX 3JIEMEHTOB /1.
U. Menpneneesa. 3. 3amelieHue xene3oM Meau B pactBope cynbdara meau (I).

XuMUYeCKHue peakiuuu
[ToHsiTHE O CKOPOCTH XUMUYECKOU peakiiuu. DakTopsbl, BIUSIOMINE HA CKOPOCTh XUMHYECKON

peakuuu. [lonsTre o karanuzarope. Knaccudukanus XuMHUECKUX Peakuil O pa3IMuHbIM
IIPU3HAKAM: YUCILY U COCTABY UCXOJIHBIX U IOJYYEHHBIX BELIECTB; U3MECHEHUIO CTEIICHEH
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OKHCJICHUA aTOMOB XUMHWYCCKUX 3JICMCHTOB, IOTJIOICHWIO UJIW BBIACIICHUIO SHCPI'UH. Pemenue
3ala4 OT TCOPCTUYCCKU BO3MOKHOI'O BbIXOJA.

MeTaniabl

[Tonoxenue meramioB B [lepuoanueckoii cucreme xumuueckux anemenToB J[. . Menzaeneesa.
Mertannuueckasi KpUCTaUIMYECKas PELIETKA U METAJUIMYECKask XMMHUUecKas cBA3b. OO0iue
¢u3nueckue cpoiicTBa MeTayuioB. CIIaBbl, MX CBOWCTBA U 3HaYeHUE. XUMHUECKUE CBOICTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIO)KEHUS B AIEKTPOXUMUYECKOM PSAY
HanpspkeHui MetasioB. Kopposus MeTamioB u criocoOsl 60pb0bI ¢ Hel. MeTaiuibl B IpUpoIe.
O6ume cnocoObl ux nosydenus. OO1Ias xapaKTepUCTHKA LIETOYHBIX METaJUIOB. MeTasuibl B
npupoze. Obue cnocoOsl ux nosydenus. Ctpoerue aromoB. lllenounble MeTamIbl — OPOCThIE
BellecTBa. BaykHelye coeIMHEHNs MIEIOYHbBIX METAJIJIOB — OKCUBI, THIPOKCH/IBI U COJIU
(xnopubl, KapOOHATHI, Cyab(aThl, HUTPAThI), UX CBOMCTBA U IPUMEHEHHE B HAPOTHOM
xo3siicte. Kanuiinpie ynoopenus. OO1as XxapakTeprucTUKa AJIEMEHTOB IJIaBHON nmoarpynmsl 11
rpynnsl. Ctpoenue atoMoB. Lllenouno3eMenbHble METAIIBI —IIPOCTHIE BellecTBa. Bakueliue
COEIMHEHUS 111€JI0YHO3EMENbHBIX METAJIJIOB — OKCH/IbI, THJIPOKCHJIBI U COJIU (XJIOPHIBI,
KapOOHATBI, HUTPATHI, CyIb(aThl, hocdarsr), IX CBOWCTBA U IPUMEHEHNE B HAPOIHOM
xo3siiicTBe. AmoMuHuid. CTpoeHue aroma, pu3nveckre U XUMHYECKHUEe CBOMCTBA MPOCTOTO
BemiecTBa. CoelMHeHNs! aTlFOMUHUS — OKCUJ U TUAPOKCHU]L, UX aM(OTEpHBIN XapakTep.
Baxneitmune conu amomunus. [Ipumenenne antomunus u ero coequnenuil. XKeneso. Ctpoenune
aToma, (pu3MYecKre U XUMHUYECKHE CBOMCTBA MPOCTOro BemecTna. I 'enernueckue psipl Fe2+u
Fe3+. Baxxnelimue conu xene3a. 3Ha4€HUE JKEJIe3a U €r0 COEAMHEHNN I IPUPOBI U
HapoAHOro xo3siicTa. JlemoHcTpanuu. OOpa3ibl MEIOYHBIX U HIETOYHO3EMENBHBIX METAJIIOB.
OG6pa3ibl cruiaBoB. B3anmoseiicTBre HaTpus, TUTHS U KaJblus ¢ BOJo. BzanmopeiicTeue
HaTpUs U MarHus ¢ KuciaopojoM. B3aumoneiicteue MetamioB ¢ HemerauiaMu. [lomyuenue
ruapokcuos xenesa (I1) u (II1).JIabopaTopHbie onbITh. 4. B3aumoaeiicTBiue pacTBOpOB
KUCJIOT U coJiel ¢ Metamamu. 5. O3HaKOMJIEHHE C pyJaMH xkene3a. 6. OkpalirnBaHue MiaMeHu
COJISIMM LIEJIOYHBIX METaJUIoB. . B3aumoseiictBue kanpius ¢ Bogoil. 16. [Tonyuenue
THJIPOKCUA KaJbIIMs U MCCieJoBaHue ero cBocTB. 8. [lonmydenue ruipokcua aTtoMUHNS U
uccienoBanue ero cBoicts. 9. BzaumoneiicTue xxenesa ¢ constHoit kucnoroit. 10. [Tonyuenue
ruapokcuaos xenesa (I1) u (II) u usyuenune ux cBOMcCTB.

HpaKTI/IKYMI « Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 11O TCME «MeTabl 1 UX COCOUHEHUS:

1. ((OCYH_ICCTBJ'ICHI/IC OCIMOYKN XUMHUYCCKUX HpCBpaH_ICHI/Iﬁ METaJIoBY. 2. ((HOJIy‘{CHI/IC u
CBOMCTBA COCAUHEHHI METAILIIOB. 3. «Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 110 paClio3HaBaHHUIO
U MMOJIYYCHHUIO BCUICCTB»

Hemertasiabl

OO6mras XxapakTeprucTHKa HEMETAIIIOB: TToJIoKeHue B [leprnonnueckoi cucreMe XuMUYECKUX
anemenToB /. V1. MenzaeneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, SJIEKTPOOTPULIATENBHOCTH (D0)
KaK Mepa «HEMETAIUYHOCTHY, pal J0. Kpuctamiueckoe CTpOeHNE HEMETAIIIIOB — IPOCTHIX
BelecTB. Amorponus. @usnyeckue cBOMCTBa HEMETAIOB. OTHOCUTEIBbHOCTh OHSITHI
«meram» 1 «Hemetamuy. Bopopoa. [lonoxenne Bogopona B [lepuoanueckoit cucreme
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xuMuueckux aemeHToB . . MenaeneeBa. CtpoeHnue aroma v MoJieKyibl. Duzndeckue u
XMMHUYECKHE CBOMCTBA BOJIOPO/Ia, €ro MosydeHue u npumeHeHnue. Boxa. Ctpoenue MOJIEKYJIbI.
Bonopoanas xumuueckas cBsizb. PU3M4YECKre CBOMCTBA BOAbl. AHOMAJIMU CBOWCTB BOJIbI.
XuMuyecKkue cBoicTBa BoJibl. KpyroBopoT BoOJibl B pupoje. BogoouncTka. Aspaiiusi BOJbI.
briToBEIE

¢unbTpel. MuHepanbHbie BoAbI. JIUCTUITMpOBaHHAS BO/IA, €€ MOJIyYeHUE U TPUMEHEHHE.
O6mass xapakrtepuctuka rajmoreHoB. Ctpoenue aromoB. IIpocTeie BemiecTBa M OCHOBHBIE
COCIMHEHUS TAJOreHOB, WX cBoiicTBa. Kpatkue cBemenust o xiope, Opome, ¢rope u mone.
IIpuMeHeHne rajJoreHoB U UX COECIMHEHHM B HapoJHOM xo3zsiictBe. Kucnopon. ®usnyeckue u
XUMHYECKHe CBoWcTBa Kuciopona. Ilomydenne m mpumeHenue kuciopona. Cepa. CrpoeHue
aToMa, aJJIOTPOIHS, CBOMCTBA U MpUMeHeHHne pomOudeckoii cepbl. Oxcuabl cepol (IV) u (VI), ux
MoJyueHue, CBOICTBa U nmpuMeHeHue. CepHasi KHCI0Ta U €€ COJIM, UX MPUMEHEHUE B HApPOJAHOM
xo3siictBe. Ilpon3BoacTBo cepHol KHCIOTHL. A30T. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA
MPOCTOTO BellecTBa. AMMHUAK, CTPOCHUE, CBOMCTBA, MOTydeHue u npuMmeHenue. Conu aMMOHUS,
ux cBorctBa u npumeHeHue. Okcuabl azora (II) m (IV).A3oTrHas kuciora, ee CBOWCTBa U
npuMeHeHue. HuTpatbl U HUTpUTBHI, mpobdiemMa UX COJACpKAaHUS B CEIbCKOXO3SIMCTBEHHOMN
npoaykuuu. AzotHsle ynoopenus. @ochop. CtpoeHue aroma, asIoTpOIMs, CBOMCTBA 0€I0ro u
kpacHoro ¢ocdopa, ux mnpumenenue. OcHOBHblE coefauHeHus: okcun ¢docdopa (V) u
oprodochopras kuciora, docdarel. Pochopubie ymodpenus. Yriepon. CrpoeHue artoma,
ajotTponusi, cBoiicTBa Mmoaudukanmii, npumenenue. Oxcunpl yriueposaa (I1) u (IV), ux cBoiictBa
U ipuMeHenne. KapOoHaThl: KalbIuT, COMla, MOTAIl, UX 3HAUYE€HHE B MPUPOJIE U KU3HU YEIOBEKA.
Kpemuuii. CtpoeHne aroma, KpUCTaNIMYECKUN KPEMHH, €ro CBOICTBa U npuMeHeHne. OKcun
kpemuus (IV), ero npuposnbsie pazHOBUIHOCTH. CUIMKATHI. 3HaYe€HHUE COCAMHEHUN KPEMHHUS B
J)KUBOM W HEXHUBOM mpupone. [loHsATHE O CHIMKATHOM MPOMBINUIEHHOCTH. JleMOoHcTpanuu.
OOpa3ipl  TallOreHOB — TIPOCTHIX BEIIECTB. B3amMoneiicTBHE TallOTeHOB C HATPHEM, C
anmoMuHueM. BeiTecHeHHe XJI0poM Opoma WM MOJAa U3 PacTBOPOB UX cojeil. BzaumoneiicTBue
Cephl C METAJUIaMH, BOJIOPOJIOM M KHCIOPOIOM. B3anMoeiicTBie KOHIIECHTPHUPOBAHHOW a30THOM
KHUCTIOTHI ¢ Menbto. [lormiomenre yrieM pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccraHoBieHue
Meu U3 ee okcua yriaeM. OOpasiibl IPUPOJIHBIX COSTUHEHUN XJI0pa, cephl, pocdopa, yriaeposa,
kpeMHus. O0pa3iipl BaXKHEUIITNX I HAPOJIHOTO X03s5iCTBa Cynb(}haToB, HUTPATOB, KAPOOHATOB,
docdaro. OOpa3lbl cTekia, KepaMHKH, 1ieMeHTa. JlabopaTopHblie onbiThl. 11. [lonydyenue u
pacmo3HaBanue Bojopona. 12. lccrenoBaHue TOBEPXHOCTHOTO HATSKEHHs] BOIbBL. 13.
PacTBopeHne mnepMaHraHaTa Kalus WIM MEIHOTO Kymopoca B Bojae. 14. T'mapararms
obe3BokeHHoro cynbara wmeau (II). 15. H3roroBnenwe THICOBOTO oOThedarka. 16.
OzHakoMjieHHEe C KoJuleKiueill ObIToBbIX ¢uibTpoB. 17. O3HaKOMIIEHHE C COCTaBOM
MuHepanbHOW Boabl. 18. KauecTBeHHas peakuuss Ha rajoreHuauoHbl. 19. Tlomydyenuwe wu
pacniosHaBanue kuciopona. 20. T'openue cepbl Ha Bo3ayxe W B kuciopojae. 21. CaoiictBa
pa30aBieHHON cepHOU KHUCIOTHL. 22. V3yueHue cBoiicTB amMmuaka. 23. Pacmo3HaBaHue coseii
ammonms. 24. CpoiicTBa pa30aBIICHHOW a30THOW KHCIOTHL. 25. BsamMmojeiicTBue
KOHIIGHTPUPOBAHHON a30THOM KHCIOTHI ¢ Meapto. 26. T'openue docdopa Ha BOzayxe U B
kuciopojyie. 27. PacroznaBanue docdaros. 28. I'openne yris B kuciopojne. 29. INomydenue
yroJbHOU KHUCIOTH U u3ydeHue ee cBoiicTB. 30. Ilepexon kapboHaToB B ruapokapOoHaTsl. 31.
Paznoxenne ruapokapOonara Harpus. 32. [lomydeHne KpeMHEBOW KHCIOTHI M H3YyYeHHE ee
CBOMCTB.

[Ipaktukym: «Pemenne sxcnepuMeHTaNbHBIX 3a1a4 no Teme «Hemeramnsr IV-VII rpynn
U UX coeuHeHui: 4. «Penienne aKcrepuMeHTaNbHBIX 3a/1a4 1o Teme «[loarpymma kucmopoma.
5. «Pemenue »KcnepUMEHTaNbHBIX 3amad mo Teme «lloarpymmabl azota u yriaeponaa». 6.
«[Tony4yenue, coOupaHue U paclio3HaBaHHUE Ta30BY.



14

IlepBoHayabHbIE CBeeHUS 00 OPraHUYECKUX BellecTBAX

[TepBoHaua/ibHBIE CBEICHUS O CTPOCHUU OPraHUYECKUX BEIIECTB. Y JIEBOAOPObI: METaH,
9TaH, dTWICH. VICTOYHHUKY YTIIeBOAOPOIOB: MPUPOIHBINA Ta3, HEPTh, Yrob.
Kucnoponcoaep:xaiue coequHeHMs: CIIUPTHI (METAHOI, STAHOJ, MNIULEPHH),
KapOOHOBBIE KUCJIOTHI (YKCYCHAsl KMCJIOTa, aMUHOYKCYCHAsI KUCJI0Ta, CTEApUHOBAs U
OJIEMHOBAsI KUCJIOTHI). Brosornyecku BaskHbIe BEIIECTBA: )KUPBI, TIIF0K03a, OCJIKH.
XUMHUYECKOE 3arpsA3HEHUE

O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

Ilepuonuueckuii 3akoH u [leproanyeckas cuctreMa XUMU4eCKuX 35emMeHToB 1. U.
MengeneeBa. @U3MUECKU CMBICI OPAIKOBOIO HOMEpa 3JIEMEHTA, HOMEPOB IEPUOJA U
rpymIibl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B IEPUOAAX
Y TpyNIax B CBETE MPEICTABICHUM O CTPOCHUU aTOMOB 3JIEMEHTOB. 3HAUYCHHE
MEePUOINYECKOTO 3aKOHA. BUbI XUMUYECKUX CBA3EH W TUIBI KPUCTAIUIMYECKUX PEIIETOK.
B3anmocBA3b CTpOEHHS U CBOKCTB BelleCTB. [IpocThie U ClIoXKHbIE BellecTBa. MeTalibl
Y HeMmeTasuibl. ['eHeTnueckue psiibl MeTasia, HEMeTalljia U MepexXoJHOTO MeTaJla.
Oxcupl U TUIPOKCHIBI (OCHOBAHUS, KUCIOThI, aM()OTEpHbIE TUAPOKCUABL), conu. 1x
COCTaB, KaccuUKaIusa U o0IMe XMMUYECKHUE CBOMCTBA B CBETE TCOPHH
BJIEKTPOJIUTAYECKON AUCCOIMALINH.



3. TemaTuueckoe INIAHUPOBAHUE ¢ YKA3aHUEM KOJHUYECTBA YaC0B, 0OTBOJIUMBIX HA

OCBOCHHE KAXKI0W TeMBI.

8 kiacce
No | Tema YJackl
Beenenue 4
1 ATOMBI XUMHYECKHX 3JIEMEHTOB 9
2 [IpocThie BemecTBa 7
3 CoenuHeHnss XUMUYECKUX DJIEMEHTOB 12
4 W3menenus, mpoucxXoAsIIre ¢ BemeCTBaMu 11
5 [Ipocreitine  omepamuu ¢ BeUleCTBaMU.  XHUMHUYECKuil | 4
MIPAKTUKYM.
6 PactBopenue. PactBopsl. CBOICTBA pacTBOPOB AJIEKTPOJIUTOB. 19
7 XHMMHYECKUN TPAKTUKYM 4
HUTOTO 70
9 kiacc
Ne | Tema Yacol
1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca U BBE/ICHUE B 6
Kypc 9 kiacca
2 | XUMHYECKUE pPeaKInu 6
2 MerTamisl 16
3 Hemeramnsl 26
4 | OpraHn4ecKue BeIIecTBa 9
5 | OO6o06ueHne 3HaHNUN IO XMMHH 32 KypC OCHOBHOM IIKOJIBI. 5)
Htoro 68
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