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1. Hﬂa}mpyeMLle pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro npeamera

Ilo 3aBepieHUIO Kypca XMMUU HAa TAaHE OCHOBHOT'O 00111er0 00pa30BaHMsI BHITYCKHUKH OCHOBHOM
IIKOJIBI JOJDKHBI OBJIAJIETh CICIYIOUTUMH PEe3yIbTaTaMu:
. JluunocTHBIE pe3yabTaThI:
1) Ocosnanue cBoeii STHUYECKOI NPUHAJIEKHOCTH, 3HAHUE UCTOPHU XUMHUH M BKIIaJla POCCUICKOI
XHMUYECKON HAYKH B MUPOBYIO XHMHIO;
2) ®opmuposanue OTBETCTBEHHOTO OTHOIIEHHS K TIO3HAHUIO XUMHUHU; TOTOBHOCTH U CIIOCOOHOCTH
oOyJaromuxcs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE M3YyUEHHBIX (PaKTOB, 3aKOHOB M TEOPHI XUMUMU;
OCO3HAHHOTO BBHIOOPA M TIOCTPOCHUE WHIMBHIYAILHON 00pa30BaTeIbHON TPACKTOPHUH;
3)  Dopmuposanue 1EeTOCTHON ECTECTBEHHO-HAYIHOM KAPTUHBI MUPA, HEOTHEMIJIEMOI YaCThIO KOTOPOI
SABIISICTCS. XUMUYECKast KAPTHHA MUPA;
4) Osnadenue COBpPeMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAYKH U OOIECTBEHHOM
MPAKTUKH, B TOM YUCIIE U XUMHUYECKHM;
5) Ocsoenue conpanbHBIX HOPM, NPABKII IOBEAEHHS, polieil 1 GOPM COLMATLHOM KU3HH B COLUYME, TIPUPOJIE U
YaCTHOM KM3HHU HAa OCHOBE DKOJIOTMUYECKON KYIbTYPHI M 0€301acCHOT0 00paIeHns ¢ BeIeCTBAaMU 1
MaTepHatamu;
6) @opmuposarue KOMMYyHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHHHU CO CBEPCTHUKAMHE M B3POCIBIMHE B
nporecce 00pa3oBaTeIbHON, 00IIECTBEHHO MOJIE3HOH, YueOHO-HCCIe10BaTENbCKOMW, TBOPUECKON U APYTUX
BUJIOB JICITEIHHOCTH, CBSI3aHHBIX C XUMHUEH.
1. MeranpeamMerHble pe3yabTaThbl:
1) Onpedenenue ueneit co6¢cTBEHHOrO 06YI€EHNS, MOCTAHOBKA M (JOPMYIMPOBAHKE IS Ce0s HOBBIX 3a/a4;
2) IInanuposanue MyTei TOCTHKEHHS KETAEMOTO PE3yIbTaTa 00y4eHHs XUMUH KaK TEOPETUYECKOTO, TaK U
IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) Coommecenue cBoux NeHCTBHH C TUIAHUPYEMBIMH PE3YIBTATAMH, OCYUECMEIEHIUEe KOHTPOIIS CBOEH
JeATeNbHOCTH B IpoLiecCce JOCTHKEHUSI pe3ysbTaTa, onpedenerue cioco00B AeHCTBUM IIPU BHIIOJIHEHUU
71a00paTOPHBIX U MPAKTHUECKUX pabOT B COOTBETCTBUHU C NPaBUJIaMH TEXHUKU 0€30I1aCHOCTH;
4) Onpeodenenue NCTOUHNKOB XMMUYECKOM HH(POPMAIIUH, TIOJTyIEHHE M aHATU3 €€, CO3aHNE
MH(GOPMALMOHHOTO NMPOJYKTa U €ro IMpe3eHTalus;
5) Ucnonvzosanue 0CHOBHBIX MHTEIIEKTYAIBHBIX OTIEPALIMI: aHATIN3a U CUHTE3a, CPABHEHUS 1
cucTeMaTH3aluy, 0000IEeH s U KOHKPETU3ALHH, 6blisleHue TPUIMHHO-CIIEICTBEHHBIX CBSA3EH U nocmpoenue
JIOTMYECKOTO PacCyKIACHUS U YMO3aKIOUEHUs (MHAYKTUBHOTO, JIETyKTUBHOI'O U 10 aHAJIOTUH) Ha MaTepuaie
€CTECTBEHHO-HAYYHOTO COJICPKaHMS;
6) Vmenue co3marot, IPUMEHATH M PEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJIENM W CXEMBI JUIS PEILEHHUS
yueOHBIX M I103HABATEIbHbIX 33/1ay;
7) @opmuposarue n pazeumue SKOJOTUYECKOTO MBIIUIEHHS, YMEHUE IPUMEHSTD €TO B TIO3HABATENIBHOM,
KOMMYHHUKaTUBHOH, COLIMAIBbHOM NMpakTHKe U Npo(ecCHOHATbHON OpUEHTALINY;
8) I'enepuposanue uneit u onpeneeHUE CPEACTB, HEOOXOAMMBIX [Tl UX PEATU3AUH.
1. IIpeamernbie pesyabTarThi:
BbInyckHUK HayuuTCs:
®  XapaKTepU30BaTb OCHOBHbBIE METO/Ibl IIO3HAHUS: HAOII0IeHUE, U3MEPEHUE, SKCIIEPHMEHT;
® ONMCHIBATH CBOMCTBA TBEPJIBIX, KHUJIKUX, Ta3000pa3HbIX BEIIECTB, BHIICISS UX CYIIECTBEHHbBIE TPU3HAKH;
®  DPACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH «aTOM»,«MOJIEKYJa», «XUMUYECKHUH
JJIEMEHT»,  «IIPOCTOE BEILIECTBO», «CI0KHOE BEIIECTBOY, «BAJICHTHOCTbY, «XUMHUYECKas PEaKLUs»,
UCIOJIb3Ys 3HAKOBYIO CUCTEMY XMUMMUU;
® DPACKPBIBATh CMBICII 3aKOHOB COXPAHEHUS MACChl BELLIECTB, NOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKY ISIPHOM
TEOpHH;
pa3nuyaTh XUMUYECKUEe U (PU3HUECKUEe SIBICHUS;
Ha3bIBaTh XUMUYECKUE SIIEMEHTHI;
OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyIiam;
OTIpeNieNATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COEMHEHHUSAX;
OTIpENIeNATh TUIl XUMUYECKUX PEaKLIHii;
Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUUECKUX PEAKIIHIA;
BBISIBJIATH NPU3HAKH, CBUICTEILCTBYIONINE O MPOTEKAHUN XUMUYECKOH peakIMy Py BHITTOJIHEHUN



XMUMHYECKOTO OIIBITa;
COCTaBIIATH GOPMYITbl OMHAPHBIX COCTMHEHUM;

COCTaBJIATh YPaBHEHUS] XUMHUECKUX PEaKIHA;

coOumoaaTh mpaBmia 6e30macHoi paboTHI IPH MPOBEICHUH OTIBITOB;

M0JIb30BAThCA JIAOOPATOPHBIM 000PYIOBAaHHEM U MTOCYIO0M;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO H MOJIIPHYIO MacChl BEIIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0 XUMHUYECKOTO JIEMEHTa M0 (OpMyJie COSANHEHNS;

BBIUMCIIATH KOJIMYECTBO, 00BbEM MITM MacCy BEIIECTBA 10 KOJIMUYECTBY, 00BEMY, MacCe peareHTOB HIIN
MPOIYKTOB PEAKIINH;

XapaKTepu30BaTh (HU3NIECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIA M BOJIOPOIA;
M0JIy4aTh, COOMPATh KHCIOPO U BOJIOPOI;

pacro3HaBaTh OMBITHBIM MTyTEM Ta3000pa3HbIC BEMIECTBA: KHCIOPOJI, BOJIOPOI;

PacKphIBaTh CMBICI 3aKOHA ABOT/IPO;

PacKpbIBaTh CMBICI MOHATHH «TETIOBOM 3((EKT peakum», «MOJSIPHBIA 00BEM»;

XapaKTepu30BaTh (PU3MUECKHE U XUMUYECKHE CBOMCTBA BO/IBI;

PacKpBIBaTh CMBICI TIOHATHUS «PACTBOPY;

BBIUMCIIATH MaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONIPENEIEHHON MACCOBOM JI0JIEH PACTBOPEHHOT'O BELIECTBA;

Ha3bIBaTh COCAMHEHMS N3YUYCHHBIX KJIAaCCOB HEOPraHNIECKHUX BEIIECTB;

XapaKTepu30BaTh (PU3NYECKHE U XUMUIECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHNYECKUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAHHUM, COJICH;

OTIPENIENATh PUHAUICKHOCTh BEIIECTB K OTPE/ICTICHHOMY KJIacCy COCIMHEHHIA;

COCTaBIIATH (HOPMYITBI HEOPTaHWIECKUX COSTMHEHUI N3yUCHHBIX KIIaCCOB;

MIPOBOJIUTH OTIBITHI, TOITBEPKAAIONINE XUMUIECKHAE CBOMCTBA M3YYEHHBIX KITACCOB HEOPTaHUIECKUX
BEIIECTB;

pacrno3HaBaTh ONBITHBIM ITyT€M PAaCTBOPHI KMCIIOT U IIEJI0YeH 0 N3MEHEHHIO OKPAaCKU WHAWKATOPA;
XapaKTepH30BaTh B3aUMOCBSI3b MEX]y KIIaCCaMU HEOPraHUYECKUX COEAMHEHHI;

packpsiBaTh cMbici [lepuonnueckoro 3akona /. 1. Mennaeneena;

O0OBACHATH (HU3UYECKHUI CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMEPA XUMUYECKOTO AJIEMEHTa, HOMEPOB
TpyIIbl U eproaa B nepuoandeckon cucreme 1. 1. Menneneena;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHUS aTOMOB, CBOMCTB AJIEMEHTOB B IIPEJIeIax MaJbIX
MIEPUOJIOB U TJIABHBIX MOJIPYIIIL;

XapaKTepU30BaTh XUMUYECKHE 3JIEMEHTHI (OT BOJAOPO/Ia A0 KAJIbILIMsI) HA OCHOBE UX MOJIOKEHUS B
nepuoandeckoit cucreme [[. M. MenaeneeBa u 0coOOCHHOCTEH CTPOCHHSI MX aTOMOB;

COCTaBIISATh CXEMBI CTPOEHUS aTOMOB IepBbIX 20 a1eMeHTOB nepuoandeckoit cuctemsl 1. .
MeHnpeneena;

PacKpbIBATh CMBICT MOHATHI: «XUMUYECKasI CBSI3bY», <«AJIEKTPOOTPULIATEEHOCTHY;
XapaKTepU30BaTh 3aBUCUMOCTD (DU3MUECKUX CBOWCTB BEUIECTB OT TUIA KPUCTAJUIMUECKON PEIIETKY;
OTIPEEINATh BU XMMHUUECKOH CBSI3U B HEOPTAHUYECKUX COCTUHECHUSX;

M300paxaTh CXeMbl CTPOCHHS MOJIEKYJ BEIIECTB, 00Opa30BaHHBIX Pa3HBIMU BUJAMH XUMHUECKUX CBSI3Cil;
PacKpbIBATh CMBICT TIOHSATUH «HMOH»,«KKaTHOH», «AHUOH»,«IIIEKTPOIUTHD,

«HEAEKTPOIHUTHI, «IJCKTPOIUTHUECKAS TUCCOIUALINS, KOKUCITUTEIbY, «CTETICHb
OKHCIICHHSD»,«BOCCTAHOBUTEINbY, OKHCICHUE»,«BOCCTAHOBIICHHEY;

OTIpeNIeNATh CTENEHb OKUCIIEHHS aTOMa 3JIEMEHTa B COCJUHEHHH;

PacKpbIBaTh CMBICT TEOPHH AJIEKTPOIUTHIECKOM UCCOIUAIINY;

COCTaBJIATh YPaBHEHMs AJIEKTPOJIUTUYECKON TUCCOLUAIINN KUCIIOT, IEI0YeH, CoJeH;
OOBSICHATB CYLITHOCTB MPOLIECcCa MEKTPOIUTUIECKON TUCCOIUAINY U PEaKLUii HOHHOTO OOMEHa;
COCTaBIISATh TOJIHBIE U COKpAIIEHHbIE HOHHBIE YPABHEHUS PEaKIuii 0OOMeHa;

OTIpeNIeNATh BO3MOYKHOCTb MPOTEKAHUS peakiii HOHHOTO 0OMEHa;

MIPUBOJIUTh PEAKIUH, MMOATBEPKIAIOININE KAYECTBEHHBIN COCTaB pa3TUYHbBIX BEIIECTB;
OTIpeNIeNATh OKHCIUTEb U BOCCTAHOBUTEID;

COCTaBIISATh ypaBHEHUS! OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIINI;

Ha3bIBaTh (PaKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKON PEaKIIny;

KIIACCU(PUITMPOBATh XUMHUYECKHE PEAKIUH 110 PAa3TUIHBIM MPU3HAKAM;

XapaKTepU30BaTh B3aWMOCBSI3b MEXK]y COCTABOM, CTPOEHUEM U CBOMCTBaMU HEMETAJLIOB;



® TIPOBOJUTH OTBITHI MO MOJYYECHUIO, COOMPAHHIO U U3YUEHUIO XUMHUUECKUX CBOMCTB Ia3000pa3HbIX
BELIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

® PAacmo3HaBATh OIBITHBIM MYTEM ra3000pa3HbIE BEIIECTBA: YIVIEKUCIIBII ra3 1 aMMHAK;

®  XapaKTEepU30BaATh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOEHUEM U CBOMICTBAMH METAIJIOB;

® Ha3bIBaTh OPraHUYECKUE BEIECTBA MO X (POpMyJie: METaH, 3TaH, STHJICH, METaHOJI, 3TaHOJ, TJIHIEPHH,
YKCYCHasl KMCII0Ta, aMUHOYKCYCHasl KMCJIOTa, CTEApUHOBAs KUCJIOTA, OJIEMHOBAs KUCJIOTA, [JII0K03a;

® OLICHUBATh BIUSHNE XUMUYECKOTO 3arpsA3HEHNUS OKPYKAIOLIEH Cpeibl HA OPraHu3M YEJI0BEKa;

® TPaMOTHO OOpAIIATHCS C BEMIECTBAMH B IOBCEHEBHOM KHI3HU;

®  OIpEeNeNsITh BOBMOKHOCTb IPOTEKAHUSI peakuii HEKOTOPBIX MIPEICTaBUTENIEH OPraHUYECKUX BEILIECTB C
KHCJIOPO/I0M, BOJIOPOJIOM, METaJNIaM1, OCHOBaHUSIMH, FaJIOT€HaAMU.

BI)IHyCKHI/IK IIOJIYYHUT BO3MOXHOCTb HAYYHUTHCA:

¢ BbIABUTATH U IMPOBEPATH SIKCIICPUMCHTAJIbHO T'HIIOTE3bI O XUMHUYCCKUX CBOMCTBAxX BCIIIECCTB HA OCHOBC
UX COCTaBa M CTPOEHUS, UX CHOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIMH, O XapaKTepe U MPOIyKTax
PA3IINYIHBIX XUMHWYCCKUX peaKuMﬁ;

* XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTAaHABIMBAIOT MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XaPaKTCPHUCTUKAMU BCIICCTBA,

® COCTaBJIATh MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUA 110 COKpaHIéHHI)IM HOHHBIM YPaBHCHUAM,

® IIPOTrHO3UPOBATH CHOCO6HOCTB BCIICCTBA MPOABJIATE OKUCIUTCIBHBIC NJIM BOCCTAHOBUTCIIBHBIC
CBOICTBA C YUETOM CTEIECHEN OKUCIECHUS JIIEMEHTOB, BXOSIIUX B €r0 COCTAB;

® COCTaBJIATH YpPaBHCHHA peaKHHﬁ, COOTBETCTBYIOIIUX IMOCICA0BATCIIBHOCTHU npeBpameHHﬁ
HCOPraHNM4YCCKUX BEIICCTB PA3JIMYHBIX KJIACCOB;

® BbIABUTATH U IIPOBEPATH SKCIIEPUMECHTAJIBHO TUIIOTE3BI O pE3yibTaTax BOS}IGfICTBHH Pa3INMYHBIX
(hakTOpOB HA UBMEHEHHUE CKOPOCTH XUMHYECKOW pEaKIlHH;

* HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JIJIS1 SKOJIOTHUECKH TPAMOTHOTO MTOBEJICHUS B OKPYKAIOIIEH
cpene;

* WCIOJIb30BaTh MPUOOPETEHHBIC KITIOUEBBIC KOMITIETCHIIMH TP BHITIOJHEHUH TTPOCKTOB U yU4eOHO-
HCCIIE0BATEIBCKUX 3a/1a4 TT0 U3yYEHHUIO0 CBOMCTB, CIIOCOOOB MOTYYCHHS M pacIiO3HABAHUS BEIIECTB;

* 00BEKTHBHO OIIEHWBATh MHPOPMAIIMIO O BEIIECTBAX U XUMHUYECKHUX MPOIIECCaX;

* KPUTHYECKH OTHOCUTBHCS K TMICEBIOHAYIHOU MH(POPMAITNU, HEA0OPOCOBECTHON PEKIIaME B CPEACTBAX
MaccoBoi HH(popMaIuu;

* 0CO3HaBaTh 3HAYEHUE TCOPETUUYCCKUX 3HAHUN 1O XUMUH ISl IPAKTHYECKOU JIEATEILHOCTH YEIOBEKa,;

* CO3ar0T MOJICTIH ¥ CXEMBI JIJISl PEIICHHs YIeOHBIX U IMO3HABATEIBHBIX 33]1a4; TOHUMATh
HEO0OXOMMOCTh COOJIFOICHHS MPEIITMCAHNUM, TTPEIIaraéMbIX B MHCTPYKIIHSIX 11O UCTIOJIb30BaHHIO JICKapCTB,
cpencTB OBITOBOM XUMHH H JIP

2. ConepxaHue NporpaMmbl

Xumus 8 kiace
(70 yacoB, 2 yaca B He/eJI10)
HavajabHble NOHATHS ¥ 3aKOHBI XUMHUH

Tena u BemectBa. CBoiicTBa BeulecTB. DJTalloHHblE (PU3MUECKHE CBOICTBa BeuliecTB. Marepuanbl U
MaTepuajioBe/ieHHe. Ponb XuMUM B KM3HM COBpeMeHHOro obmiectBa. OTHouleHHe oOmiecTBa K XUMUM:
xeModuius 1 xemopoous.

Mertoab! u3ydyenuss xumuu. HaGmonenue. DkcnepuMeHT. MoaenupoBanue. Mojenu maTepualibHble U
3HAKOBBIE WJIM CUMBOJIbHBIE.

I'a3pl. Kuakoctu. Teépaple BemiectBa. B3anMHble mepexo/bl MEXIY arperaTHbIMU COCTOSHUSMH
BEIIECTBA: BO3IOHKa (CyOnmumanus) W JecyOnuMmanus, KOHJAEHCAllMs M HCIapeHue, KpUCTaUIM3alus MU
IUTaBJICHUE.

dusnueckue sBieHUs. YucThle BellecTBA U CMecH. |'OMOTeHHble U reTeporeHHble cmecH. CmecH
ra3zoo0pasHble, kuakue 1 TBEpabIe. CriocoObl pa3feneHns cMeceil: meperotka, Wik JUCTUIUIALUS, OTCTauBaHHe,
¢wibTpoBaHMe, KpHUCTAIM3AlMA WM BblapuBaHue. Xpomartorpagus. I[IpumeHeHue 3TUX crnocoOOB B
1a00paTOPHOM MpaKTHKE, HA IPOU3BOJCTBE U B OBITY.

XUMUYECKUE AIEMEHThI. ATOMBI U MOJIEKYIbI. [IpocThie 1 cllo’KHBIE BellecTBa. AJIIOTPOIUS Ha IPUMEpe
kucinopoaa. OCHOBHBIE IMOJIOKEHUS aTOMHO - MOJIEKYJsIpHOro yueHus. Monsl. BemiectBa MonekynasipHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUSI.



3Haku (CHMMBOJIBI) XHMHMYECKHX 53JeMEHTOB. WHopmalus, KOTOPYI0 HECYT 3HaKd XHMHUYECKHUX
AIIEMEHTOB. DTUMOJIOTHSI HA3BaHUI HEKOTOPBIX XMMHUYECKHUX 3JIeMeHTOB. [lepuoandeckas Tabnuna XUMHYECKUX
anemeHToB J[. M. MeHneneeBa: KOPOTKOIIEPUOAHBIA M JUIMHHOIIEPUOAHBIM BapuaHThl. [lepuoasl u rpymnisl.
I'maBHast 1 noGoyHas noArpynmsl, WM A- u b-rpynmel. OTHOCHTENbHASE aTOMHAs Macca.

Xumuueckue Gopmynsl. Uaaekcsl u kodpunuentsl. OTHOCHTENbHAS MOJEKYIsIpHas Macca. MaccoBas
J0JIs1 XUMHYECKOTO AJIEMEHTa B coeAnHeHnu. Mudopmanus, KOTOPYIO HECYT XUMUYECKUE (POPMYIIBI.

BanentHocts. CtpykTypHbie (QopMynbl. XUMHYECKHE OJIIEMEHThI C TIOCTOSHHOW U TEpEeMEHHOU
BAJICHTHOCTBIO. BbIBOA (QoOpMynbl coeivHEHus Mo BaleHTHOCTU. OrlpeneneHue BaJIEHTHOCTU XMMHUYECKOIO
anemMeHTa 1o (opmyne BemiectBa. CocTaBleHHE HA3BaHWUH COCIMHEHHMH, COCTOSAIIMX M3 JIBYX XHMHYECKUX
3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH [TOCTOSIHCTBA COCTABa BELIECTB.

Xumuueckue peakuuu. PeareHTsl u npoaykTel peakuuu. [Ipu3Haky XUMUYECKUX peakUUn. Y CIOBUS HX
IIPOTEKAHUS U IpeKpalieHus. Peakuuu ropeHus. OK30TepMUUYECKUE U SHAO0TEPMHUUECKUE PEAKIINH.

3aKOH COXpaHEHHUsl MacChl BEUIECTB. XUMHUUeCKHe ypaBHeHUs. COCTaBIEHHE XMMHUYECKUX ypaBHEHHM.
Nudopmanus, KOTOPYIO HECET XUMHUUECKOE ypaBHEHHUE.

Knaccudukanuss XMMHYECKMX peakUuMid MO COCTaBy M UHCIY pEareHToB W MPOAYKTOB. THIIBI
XMMHMUYECKUX peakluid. Peakiiny coerHenus, pa3oKeHus, 3aMmelienns 1 ooMeHa. Karanuzaropsl v kataaus.

JleMOoHCTpaIuu

*  Kounekius maTepranoB U U3EIHI U3 HUX.

*  Mogenu, uCHOJIb3yeMble Ha YpOKax (PU3UKH, OMOJIOTHH U reorpaduu.

*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJIETTH HEKOTOPHIX XUMUYECKUX BEIIECTB.

*  Monaenu KpUCTATHIECKUX PEIIETOK.

* CoOupanue mpudopa s OJYICHHsI Ta3a U MPOBEPKA €ro Ha TePMETHIHOCTD.

* Bo3sronka cyxoro jipaa, oaa uiv HadTaauHa.

* ArperatHbl€ COCTOSTHHS BO/IBI.

* PazjeneHue AByX HECMENIMBAIOIIMNXCS JKUAKOCTEHW ¢ TOMONIBIO IETUTEIbHON BOPOHKH.
* Jluctumnstop u ero padoTa.

* VYcraHoBka mis GpuibTpoBaHus U e€ padorTa.

* VYcraHoBKa JUIs BeITapUBaHUs U €€ paboTa.

*  Kounekust ObITOBBIX MPUOOPOB TSI (PHIIHTPOBAHUS BO3TyXa.

* Paznenenue kpacsiero BemiecTBa ¢omMacTepa ¢ MoMOIIbI0 OyMaxkHOU XpoMaTtorpaduu.
*  Mogenu alIOTPONHBIX MOIU(DUKALINIA YIIIepoia U CEephl.

* [lonmyuyenue o30Ha.

 Tloprperst 1. 5. Bepuemnyca u JI. . Menneneesa.

*  KopoTkonepHroIHbIi U JUIMHHOTIEpUOAHBIN BapuaHThl [lepuoanueckoii cuctemsl 1. 1. MenneneeBa
* KoncTpyupoBaHHe HIapOCTEPHKHEBBIX MOJENICH MOJIEKYIL.

* Amnnapar Kumnmna.

* PaznoxeHue Ouxpomara aMMOHUSL.

* TopeHnue cepbl U MarHMEBOU JICHTHI.

* Tloprpetrst M. B. JlIomonocoBa u A. JI. Jlapya3be.

*  OmnbIThl, WUTIOCTPUPYIOILIUE 3aKOH COXPAHEHUS MacChl BEILIECTB.

* Topenue docdopa, pacTBopeHue MpoayKTa TOPEHUS B BOJIE M UCCIIEIOBAHKE MOJYYEHHOTO pacTBOpa
JTAKMYCOM .

* BsanmmMmozaelicTBHE COJSHON KHUCIOTHI C IMHKOM.

* [lonyuenue runpokcuna meau (I1) u ero paznoxkeHue mpu HarpeBaHUU.
JIaGopaTopHBIE ONBITHI

O3HakoMIIEHHE ¢ KOJUIEKIUEH Tab0paToOpHOM MOCY/IbI.

[TpoBepka mpubopa AJist MOTyYeHUs Ta30B HA TEPMETUYHOCTb.

O3HakoMJIEHHE ¢ MUHEpaTaMu, 00pa3yIoIUMHU TPAHHT.

[IpuroToBiieHHE reTepOreHHOM CMECH IMOPOLIKOB CEPBI U KENE3A U UX PA3LAECIICHHUE.
BsaumoneiicTBue pacTBOPOB XJIOPHI0B U HOJHUIOB KAJIUS C PACTBOPOM HUTpaTa cepedpa.
[Momyuenue runpokcuna meau(Il) u ero B3auMoelicTBUE C CEPHON KUCIOTOM.

B3anmopeiictBue pactBopa coabl ¢ KUCIOTOM.

[IpoBepka 3ak0Ha COXpaHEHUsI MACcChl BELIECTB HAa IPUMEPE B3aUMOICHCTBUS IETOYHU U KUCIIOTHI.

ONoGhkwNE



9. TIIposepka 3aK0oHA COXpaHEHHs MACChI BEIIECTB HA IPUMEPE B3auMoeicTBrs ménoun u cosm xenesa (11).
10. Pasnoxenune nepokcuaa BoAOpoaa ¢ MoMOIbio okcuaa mapranma (1V).

11. 3amemienue xene3oM MEAU B MEIHOM KyIIOPOCE.

[pakTudeckne paboTh

1. 3nakomcTBO ¢ 1abopaTopHbIM 000pyAoBaHHeM. [IpaBuia TeXHUKK OE30MMACHOCTH NP padoTe B KAOMHETE
xumuu. HekoTopseie BUJbI paboT.

2. AHanu3 MoYBHI.

BaskHeiiiue npeacTaBuTe/ M HEOPraHUYecKUX BemecTB. KojimuecTBeHHbIE OTHOIIEHUSI B XUMUH

Cocras Bo3ayxa. [lonsarue 00 00bEMHOM 101€ KOMIOHEHTA IPUPOIHOM ra30BOi CMECH — BO3/yXa.
Pacuér 00péMa KOMIIOHEHTA ra30BOM CMECH TI0 ero 00BEMHOM JI0JIe U HA00OPOT.

Kucnopoa. O3omn. [onyuenue kucnopoaa. Cobupanue u pacrio3HaBaHUE KUCIOPO1a. XUMUYECKUE
CBOMCTBA KHCJIOPO/1a: B3aUMOAECHCTBUE C METaJUIaMU, HEMETaJJIaMU U CII0XKHBIMU BeniecTBaMu. [Ipumenenue
kucaopoaa. KpyroBopor kuciaopojia B Ipupoe.

Oxkcunpl. ObpazoBanue Ha3BaHHU OKCHIOB 10 ux Gpopmynam. CoctaBiaeHue GopMysl OKCHIOB IO UX
Ha3zBaHMAM. [IpeacTaBuTeny OKCUIOB: BOJA U YIJIEKUCIIBIN a3, HeraméHas U3BeCTb.

Bonopon B npupose. @uznyeckue 1 XMMUYECKHE CBOMCTBA BOJIOPOA, €ro MOITy4eHUE U IPUMEHEHHE.

Kucnortsl, ux cocra u knaccuduxanusa. Unaukaropst. Tabnuia pactBopumoctu. ComsiHas U
CepHasl KHCIIOTHI, X CBOMCTBA U IPUMEHEHUE.

Coun, UX cocTaB ¥ Ha3BaHMs. PacTBOpUMOCTH coJieid B Bojie. [IpencraBurenu conem: XJopua HaTpus,
KapOoHaT HaTpus, pocdar KaabLus.

[Tocrosinnas ABoraapo. Kommuectso Beniectsa. Mosbs. Mossiprast macca. KpaTHble eMHUIBI H3MEPEHUS
KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MIJJTUMOJIIPHASI U KMJIOMOJISIPHAsE MAacChl BELIECTBA.

Pacué€rbl ¢ uCHOIB30BaHMEM MOHSTUNH «KOJMYECTBO BELIECTBA», «MOJISIPHAS Macca», <«IOCTOSHHAs
ABoranpoy». 3akoH ABoranapo. MossipHbiii 00BEM Ta3000pa3HBIX BelecTB. OTHOCUTENbHAS TIOTHOCTh OJHOTO
rasza 1o Jpyromy.

KpaTHble eaMHULIBI U3MEPEHNS — MUJUTUMOJIIPHBINA U KUJIOMOJIIPHBINA 00BEMBbI Ta3000pa3HbIX BEIIECTB.

Pacuérbl ¢ ucnonp30BaHMEM MOHATHI «KOJMYECTBO BEIIECTBA», «MOJISIPHASI Macca», «MOJIAPHBIA 00beM
ra3oBy, «IIOCTOSIHHas ABOTaJIpoO».

Pacuérbl ¢ ucronp30BaHMEM MOHSATUN «KOJIMYECTBO BEHIECTBA», «MOJIAPHAsl Maccay, «MOJISIPHBIM 00BEM
ra3oBy, «YUCIO ABOTaIpO».

I'unpocdepa. Kpyrosopot Boabl B npupoje. Puznyeckue 1 XUMUYECKUE CBONCTBA BOJbI: B3aUMO/ICHCTBUE
C OKCHJIaMHU.

OcHoBanusi, UX cocraB. PacTBopuMOCTh OCHOBaHUN B Boje. l3MeHeHue OKpacKu HHIUKATOPOB B
uiesioyHoi cpeze. [IpeacraBurenu mienovei: ruAPOKCU Il HATPHS, KaJTUs U KaJIbIIHsL.

PactBoputenr u pactBopéHHOe BemiecTBO. PactBopbl. PactBopenme. ['mapatsl. MaccoBas nons
pacTBOopEHHOTrO BeliecTBa. Pacuy€rol, CBA3aHHbBIE C MCHOJIB30BAHUEM MOHSITHUS «MaccOBasi J0JISI PacCTBOPEHHOTO
BEIIIECTBAY.

JleMoHcTpanuu

® OnpeneneHI/Ie COJACPpKaHUA KUCIIOPpOZa B BO3AyXC.

* [lomyueHue KUCIOPOJa pa3OKEHUEM [IEpMaHraHaTa Kalusi U IepoKcuIa
BOJIOPOJIA.

* Cobupanue METOJJOM BBITECHEHHUS BO3yXa U BOJIBL.

* Pacno3sHaBaHue KMCIOPO/a.

* T'openne Maruus, xenesa, yris, cepsl U pocdopa B KUCIOPOJIE.
* Kounekuus oKkCHI0B.

* [lonyuenue, cobrpanue u pacrmo3HaBaHUE BOJIOPOIA.

* Topenue Bogopoaa.

* BzaumoneiictBue Bojgopoaa ¢ okcuaom meau(Il).

*  Komnekuus MUHEPAIbHBIX KUCIIOT.

* [IpaBuio pa3baBiIeHUsS CepOil KUCIOTHI.

*  Komnekuus cone.

* Talnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJIE.
* HekoTopble MeTaIbI, HEMETAIIIBI M COEIMHEHHUS KOJTMUYECTBOM BELIECTBA B 1 MOJIb.

*  Mogaenb MOJISIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.
JIaGopaTopHEIE OIBITEL




12.  TlomyrHeHHE U3BECTKOBOM BOJIbI P MPONYCKAHUH YTIIEKUCIIOTO rasa.

13.  Tlonyuenue BoAOPOaa B3aUMOAEHCTBUEM IIMHKA U COJISHOM KMCIOTBL.

14. PacnosHaBaHue KMCJIOT UHIMKATOPAMH.

15. H3meHenue OKpacKM MHAUKATOPOB B IEIOYHOM CpEJIE.

16. OsnakomiieHWe C mpemaparamu JOMAIIHEH WM IIKOJBHON aNTeykKW — pPacTBOPAMM IEPOKCHIA
BOJIOPO/Ia, CIIMPTOBOM HACTOMKM HOJIA U HAIATHIPHOTO CIIUPTA.

[pakTrdeckne paboThI

1. Tlonyuenue, coOupanue U pacro3HaBaHUE KUCIOPO/IA.

2. Tlonydenue, coOMpaHKe U PacIO3HABAHUE BOJIOPOIA.

3. TIpurotoBneHue pacTBOPOB COJIEH C MX 3aaHHOM MacCOBOM JOJIEN.

OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COeTMHEeHU I
O060061eHne cBeIeHN 00 okcHuaax, X KiacCu(pUKalny, Ha3BaHUAX U cBoicTBaX. CriocoObl MoydeHus
OKCHJIOB.

OcHoBaHus, WX KIaccupUKalusi, Ha3BaHUsI U CBOMCTBA. B3auMojeicTBUE C KUCIOTaMH, KUCIOTHBIMHU
OKcUJIaMU U coJisiMu. Pa3okeHne HepacTBOPUMBIX ocHOBaHUH. CrtocOoObBI TIOJTyd4eHHsSI OCHOBAHHIM.

Kucnotsl, ux xnaccupukanus u HazBaHus. OOmMe XUMHUYECKHE CBOICTBa KUCIOT. B3aumopeiicTBue
KHCJIOT C METAJUTaMH. DJIEKTPOXUMHUYECKUHN s/l HANPSDKEHUN MeTalioB. B3auMoeiicTBHe KUCIOT ¢ OKCHIaMU
METaJUIOB.

B3anmopeiicTBue KUCIOT ¢ OCHOBAHUSIMHM — peaklMsl HeUTpanu3anuu. B3anmMoaeicTBhe KHUCIOT C COJISIMU.
[Tony4yeHue 6€CKUCIOPOTHBIX U KUCIOPOACOISPIKAIIUX KACTIOT.

Conu, ux knaccuduKaius U CBoicTBa. B3anmoaelicTBre coseit ¢ MeTauiaMu, 0COOEHHOCTH ATHX
peakuuii. BzauMoaencTBre coieil ¢ CoJsIMU.

['eneTnveckue psaapl MeTauia U HemeTasuia. ['eHeTrndeckas CBs3b MEXTy KJIaCCaMH HEOPTaHUYECKUX
BEIIECTB.

JIabopaTopHEbIE ONBITHI

17. BzauMoeiicTBrEe OKCHIA KaJIbIUs C BOJOM.

18. [lomyTHEHNE M3BECTKOBOM BOIBL.

19. Peaknus HeliTpanusammuy.

20. Tlonyuenne ruapoxcuaa meau (11) u ero B3aumMoelicTBIE ¢ KMCIOTOM.
21. Paznoxenue ruapokxcuna meau (11) npu HarpeBanun.
22. B3aumoeiicTBrIe KUCIOT C METa/UIaMH.

23. B3auMoieiicTBIE KUCIIOT C COJISIMHL.

24. O3HaKOMJICHHE C KOJUICKIIUEH COJIEH.

25. B3aumoneiicteue cynbdara meau (I1) ¢ xkene3om.
26. B3anMoieiicTBIE COJICH C COJISIMHU.

27. Tenetnyeckas CBS3b Ha IPUMEPE COEIMHEHUM MEIH.
IIpakTuyeckue paboThI

4. Pelenune dKCIIEpUMEHTANLHEIX 3a/1a4.

Iepuonuyeckuii 3axoH u [lepuoagnueckasi cucremMa XUMUYECKUX IJIEMEHTOB
J. . MeHnnesieeBa 1 CTpOEHHE ATOMA

EctectBennble cemelicTBA XMMHUECKHX DJIEMEHTOB:IIEIOYHBIE M IEIOYHO3EMEIbHBIC METaJlbl,
TaJloTeHbl, WHEpTHble (OnaropojHbie) Tra3bl. AMMOTEpPHOCTh. AMQOTEpHBIE OKCHUIBI U THUIAPOKCHUIBI.
KowmriexcHbie comu.

Otkpeitue J. 1. MenaeneessiM [lepuonnueckoro 3akoHa u co3nanue uM [leproanyueckoi cuctemsl
XUMHYECKUX 3JIEMEHTOB.

AToMmBI KaKk (hopma CyIIeCTBOBAHHS XMMHUYECKHUX IeMEeHTOB. OCHOBHBIEC CBE/ICHUS O CTPOCHUU aTOMOB.
JlokazaTenbcTBa CI0XKHOCTH cTpoeHus aroMoB. OnbiThl Pesepdopna. [lnaneraprast Moieas CTpOCHHUS aToOMa.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBL. OTHOCUTENBHAS aTOMHAasi Macca. B3auMOCBSA3b MOHATUI
«IPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI aTOMHAsI Macca.

Muxkpomup. DnekTpoHbl. CTpoeHue dIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKHX d7eMeHTOB NelNe 1-20.
[TonsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3orombl. dusnueckuii cmpicn cuMBoiuku llepuoanyeckoit cucrembl. CoBpeMeHHass (HOpMyIHpOBKa
[Mepromuueckoro 3akoHa. MI3MEHEHHsI CBOWCTB SJIEMEHTOB B TMEPHOAAX M TPYIIMAxX, Kak (PYHKIUS CTPOSHUS



ANIEKTPOHHBIX 000JI0UEK ATOMOB.

XapakTtepucTuka 3JeMeHTa-MeTala U dJeMEHTa-HeMeTauia 1Mo ux mnojoxeHuto B llepuoanueckoit
cucteMe xumMuueckux anemenToB JI. M. Menpeneena.
JeMoHcTpaiu

*  PaznuuHble GOPMBI TAOIUI] TEPUOTUNIECKON CUCTEMBI.
*  MouenupoBanue nocrpoenus llepuonugeckon cucremst 1. . Menneneesa.
*  Mogenu aTOMOB XUMUYECKHX 3JIEMEHTOB.

*  Mopenu aTOMOB IEMEHTOB 1—3-ro IeproI0B
JIabopaTOpPHBIE OIIBITHI.

28. Tlonyyenne aMm(pOTEPHOrO M'HAPOKCHIA U UCCIIEI0BAHKUE ETO CBOKUCTB.

Xumuyeckas cBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

HNonnas xumuyeckas cBsa3b. MoHbI, 0Opa3oBaHHbIE aTOMaMHM METAUIOB W HeMeTaioB. CXeMbl
00pa3oBaHuUs MIOHHOW CBSI3U ISl OMHAPHBIX coeMMHEHUH. MOHHBIE KpUCTAaUTMUECKUE PEMIETKH U (Pu3nyeckue
CBOMCTBA BEILIECTB C TUM TUIIOM Pem€ToK. [loHsTHE O POPMYIIBHOM €IMHUIIE BEIIECTBA.

KoBanenTtHas xumudeckas CBA3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (hopmynbl. KoBasieHTHasT HemosipHas
cBsa3b. CxeMbl 00pa3oBaHHS KOBAJEHTHOW CBSI3M U1l OMHAPHBIX coeAWMHEHH. MOJEeKyNsipHbIe U aTOMHBIC
KPHUCTAJUIMYECKHE PEIIETKHU, U CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

DNEeKTPOOTPUIIATENLHOCTh. Psn anexrpoorpuniatenbHocTu. KoBaneHTHas MOJIsIpHAsT XUMHUYECKasi CBSI3b.
Junionb. Cxembl 00pa3oBaHMUsl KOBAJICHTHOW TOJIIPHOMW CBSI3W JJIsi OMHAPHBIX coeAMHEHUN. MoJIeKyIsipHbIE U
aTOMHBIE€ KPUCTAJUTMYECKHUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

Merannuyueckass XMMHAYECKask CBSI3b U METAJUIMYECKasl KpucTamnueckass pemeérka. CBOWCTBA BEIIECTB C
ATUM TUIIOM pemeTOK. Equnast mpupoa XMMUYECKUX CBA3EH.

Crenenp oxuciieHusi. CpaBHEHUE CTEIEHH OKUCICHHMS M BalleHTHOCTH. [IpaBumia pacuéra creneHei
OKHUCIIEHUS TT0 GOpMYJIaM XUMHUUYECKUX COETMHEHUI.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuuu. OIpenesieHne CTENeHEH OKHUCIEHMS Ui DJIEMEHTOB,
o0pa3yolux BellecTBa pa3HbIX KiaccoB. Peakuumu MOHHOro oOMeHa M OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
peakuuu. OKHCIUTENr W BOCCTAHOBHUTENb, OKHCIEHUE W BOCCTaHOBIeHHE. COCTaBIEHHE YpaBHEHUU
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINII METOJOM AJIEKTPOHHOTO OajaHca.

JemoncTpanuu

*  Buneo ¢parmenTs u cnaiapl « loHHAS XUMHYECKast CBSI3b ».
*  KoJeKkius BemecTB ¢ MOHHOM XMMHUYECKOU CBS3bIO.
*  Mojen HOHHBIX KPUCTAJUIMYECKUX PEIIETOK.
*  BuneodparmenTs u cnaiiapl «KoBajgeHTHAass XUMUUECKask CBSI3bY.
*  Koutekuus BenIeCTB MOJIEKYISIPHOTO U ATOMHOTO CTPOCHHUSL.
*  Mojenu MOJIEKYJISIPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
*  BuneodparmeHTs u cnaiinpl «MeTauinyeckas XMMHUIECKast CBSI3bY.
*  Komnekuus «Metasibl U CIUIaBbI».
* BsauMojeiicTBHE IIUHKA C CEPOil, CONITHOMN KHCI0TOH, Xiaopuaom meau (I1).
* TopeHue maruus.
* BzaumopeiicTBre XJIOPHOU U CEPOBOJIOPOTHOM BOJIBI.
JIaGopaToOpHBIE ONBITHI
29. M3roTosieHre MOJIENH, WITKOCTPUPYIONIENH CBONCTBA METAITIMYECKOM CBA3U

Xumusa 9 kiaacc
(68 uacoB, 2 yaca B He/eJII0)
IloBTOpEeHue u 00001IeHHE CBeIeHUIT 10 Kypcy 8 Kiacca.

bunapusie coenuHenns. OKcubl cosieoOpasyromnue u Hecojeoopa3zyronie. [ MIpokcuapl: OCHOBaHUS,
amdoTepHbie, KUCcTI0Thl. CpeHne, KUCIble, OCHOBHBIE COJIH.

O06001IeHne CBeICHUI 0 XUMUYECKUX peakiusax. Kinaccudukanus XuMHUYECKUX peakiuii Mo pa3TuIHbIM
OCHOBaHUSIM: COCTAaBY U YHCIy pEarupyroIINX U 00pa3yIOIINXCs BEUIECTB, TEINIOBOMY 3 (}eKTy, HalpaBJICHHUIO,
M3MEHEHHIO CTENIeHeH OKHMCIICHUS JIEMEHTOB, 00pa3yIOIINX pearupyrolre BelecTsa, (hase, UCIoIb30BaHHIO
KaTanus3aropa.

[ToHsITHE O CKOPOCTH XUMUYECKOH peakiinu. DaKkToPbl, BIUSAIONINE HA CKOPOCTh XUMUYECKIX PEaKIIHii:
IIPUPOJA pearupyromux BEIIECTB, UX KOHIEHTpausd, TEMIIEPATypa, IJIOIaab COIIPUKOCHOBE HUSA, HAIMYUE
karanuzaTopa. Katamus.



JleMOHCTpaIuu
* (O3HaKOMIIEHHE C KOIEKIASIMU METAJLIOB U HEMETAIIOB.
* (O3HaKOMIJIEHHE C KOJUIEKIIMSIMH OKCHUJIOB, KUCJIOT U COJICH.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIMH OT IPUPO/Ibl pEarupyOLUX BELIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON pEAKLIMK OT KOHLIEHTPALMU PEArupYIOLUX BELLECTB.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peaKu OT IIOIA 1

CONPUKOCHOBEHHUSI PEATUPYIOIINX BEIIECTB ((«KUIISAIIUM CI0I»).

* 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU PEaKIIMH OT TEMIIEPaTyphl Pearupyroirx BEIIeCTB.
JIabopaTopHbIE OIBITEI

B3anmopeiictBue aMMHuaka v XJa0poBOAOPOIA.

Peaknus HenTpanmuzanuy.

Habnronenue teroBoro agdexra peakiiuu HelTpaan3amnuu.

BzaumopeiictBue cepHoit kucnotel ¢ okcuaoM meau (I1).

Paznoxenne mepoxcua BOA0Poaa ¢ MOMOMIBIO KaTanas3bl KapToQes.

3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEaKI[MK OT MPUPOIbI pearkpyroIIuX BEIIECTB HAa IPUMeEpe

B3aMMO/ICHCTBUS paCTBOPOB THOCY/Ib(aTa HaTpHs U XJIopujia 0apusi, THOCYNIb(aTa HATPUS U COISTHOU
KHCJIOTBHI.

ouhkwpE

7. 3aBHCHMOCTb CKOPOCTH XMMHYECKOM PEaKIMK OT MPUPOJIbI METAILIOB IIPU UX B3aHMOIEHCTBHH C

COJITHOM KHMCIIOTOM.

8. 3aBHCHMOCTB CKOPOCTH XMMHYECKOW PEAKIIMH OT NPUPObI KMCIIOT TIPU B3aUMOJIENCTBHUH MX C JKETE30M.

9. 3aBHCHMOCTB CKOPOCTH XMMHYECKON PEAKIIMH OT TEMIIEPATYPBL.

10. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIIUN OT KOHIICHTPALIUH.

11. 3aBMCHUMOCTBH CKOPOCTH XUMHYECKON PEAKIMHU OT IUIONIAqH CONPUKOCHOBEHHS PEArUPYIOLINX BELIECTB.
12.  3aBHCMMOCTBL CKOPOCTH XMMHYECKON PEAKIMHU OT KaTaIu3aTopa.

XuMHYeCKHe PeaKIMU B PACTBOPaX 3JIeKTPOJIUTOB.

[Tonatne 00 SIEKTPOJUTUYECKOW OUCCONMANMU. OJICKTPOJIUTHI M HEIJICKTPOJUTHL. MexaHu3m
JUCCOLIMAIMUA DJIEKTPOJIUTOB C PAa3IMUHBbIM XapakTepoM CBA3U. CTENeHb 3JEKTPOJUTHUYECKON AUCCOIMALIMH.
CusnbHBIC U c1a0ble JIEKTPOJIUTHI.

OCHOBHBIE TIOJIO)KEHHUSI TEOPUU DIICKTPOJUTHYECKON mucconmanuu. Kraccudukamus HOHOB W HMX
cBoricTBa. KHCIIOTBI, OCHOBAHUS U COJIM KaK AIEKTPOJUTHI. VX KiaccupuKanus u TucCoIuaIusl.

O0mue XWMHYECKHE CBOMCTBA KHCIOT: HW3MEHEHHE OKpPAacCKM WHIAMKATOPOB, B3aWMOJICHCTBHE C
MeTaJUlaMH, OKCHUJAaMH UM THAPOKCHUIAMH METALIOB M COJSIMU. MOJIEKYIspHbIE W HMOHHBIE (TIOJHBIE M
COKpaIIEHHbIC) YPABHCHUS PEAKITU.

XUMUYECKUH CMBICIT COKPAIIEHHBIX YpaBHEHUM. YCIOBHUS MPOTEKAHUSA PEAKIMN MEXKIY SJIEKTPOJIUTAMU 0
KOHIIA. P aKTHBHOCTH METaJIIOB.

OOmue XMMHYECKHE CBOWMCTBA ILENOYEH: B3aMMOJEHCTBHE C KHCIOTAMH, OKCHIAMHU HEMETAJIIOB,
cossimu.  OOmMe XMMHYECKHE CBOWCTBA HEPAaCTBOPUMBIX OCHOBAHHUH: B3aWMOJCHCTBHE C KHCJIOTAMH,
pa3JioKEeHUE MPU HarpEeBAHUH.

OO0mue XMMUYECKHe CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHUE C KUCIIOTAMH, IEJIOYaMH, COJISIMA U
MeTaiaMu. B3anmoieiicTBHE KMCIIBIX COJICH CO IISI0YaMHU.

I'uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJICH C BOJOW. ['MAPOSW3 COMM CHUIBHOTO OCHOBAHHS H
ciaboit KUCIoThl. ['uaponu3 conu caboro ocHOBaHMs U CUIbHOM kucaoTel. [llkana pH.

CBoiicTBa KHUCIIOT, OCHOBAHMI, OKCHJIOB U COJIEH B CBETE€ TEOPHU AIEKTPOIUTUUYECKON AMCCOLUALMU U
OKUCITUTENBHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

JIeMOHCTpaIuH.
* lcneiTaHue BEIIECTB M X PACTBOPOB HA 3JEKTPONPOBOIHOCTD.
* 3aBHCHUMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPAIUH.
* JIBM>KEHHE OKPAILIEHHBIX HOHOB B 3JIEKTPUUYECKOM TOJIE.
* OmnpeneneHue xapakrepa Cpelibl B pacCTBOpax COJIEH.
JIabopaTopHBIE OIBITHI.

13. Mucconmaims cnabbix 21EKTPOJIUTOB HA IIPUMEPE YKCYCHON KUCIIOTHI.

14. ismMeHeHrEe OKPACKU UHIUKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakius HeHTpanu3aluu pacTBOPA MEIOUM PA3TNYHBIMU KUCIOTAMH.

16.  Tlonyuenue ruapoxcuaa meau (11) v ero B3anMo€eiicTBIE ¢ Pa3INUHBIMU KUCIOTAMH.



17. BzaumoelicTBrE CHIBHBIX KUCIOT ¢ okcuaoM meau (11).
18-20. B3aumoeiicTBrE KUCIOT C METAJJIAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlosy4eHue CTyIHsA KPEMHUEBOM KUCIIOTHL.

23. KauecTBeHHas peakiys Ha XJIOPHU - WU CYJIb(aT-uOHbI
24. VI3MeHeHne OKPAaCKK MHIMKATOPOB B LIEJIOYHOM Cpee.
25. B3auMoaeicTBUE IENOUEH ¢ YIIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHS,

27. Tonyuenune ruapokcuaa meau (11) u ero pasnoxenue.
28. BzaumopeiicTBue KapObOHATOB ¢ KUCIOTAMH.

29. Tonyuenune ruapokcua xenesa (11).

30. Bzaumoseiicteue xenesa ¢ pactBopoM cynbdara meau (I1).
[IpaxTryeckne paboThl

1. CsoiicTBa KHCIIOT, OCHOBAHUI, OKCHIOB U COJIEN B CBETE TEOPHH DIIEKTPOIUTHIECKOM
JUCCOLIMAMUA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

HeMeTasibl M UX COeIUHEHUS].

CtpoeHue aTOMOB HEMETAIOB W uX mnonoxenue B  [lepuoamueckoit  cucreme. Psin
ANEKTPOOTPHUIIATENHHOCTH. KpucTammmdeckue permeéTki HEMETaUIOB — MPOCTHIX BEUIECTB. AIIIOTPOIUS U €€
npudrHbl. OU3ndecKkre CBONCTBa HeMeTaioB. OOIMe XMMUYECKHE CBOWCTBA HEMETAIUIOB: OKUCIUTEIHHBIC U
BOCCTAaHOBHTEIHHBIE.

layiorens, cTpoeHHE WX aTOMOB W MOJIeKyd. Du3nyeckne W XUMHUYECKHE CBOWCTBA TaJlOTEHOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOVMCTB rajIoT€HOB B 3aBUCUMOCTHU OT X MoJokeHud B [lepuoanyeckoil cucreme.
Haxosx/ieHne rajoreHoB B IPUPOJIC U MX MOJTydeHHE. 3HaUYeHNEe U IPUMEHEHHE TaJIOTCHOB.

l'amoreHoBOIOpPOABI M COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABUKOBAas, COJsiHAs, OpPOMOBOJOPOAHAS,
nonoBosopoaHas. [amorenuapl. KaduecTBeHHbIE peakMu Ha TrajoreHuA-uoHbl. [IprMeHeHHne coenuHeHun
raJIOTeHOB U UX OHOJIOrHuYecKas poJb.

O6mras xapakrepuctrka 31eMeHTOB VIA-rpynmbel. Cepa B mpupose U e€ mosydeHue. AJUTOTPOITHBIS
MO IU(UKAITUN CEPBI M UX CBOMCTBA. XMMHUYECKHE CBOWCTBA CEPHI U €€ TPUMEHEHHE.

CepoBoJIopoa: CTPOEHUE MOJIEKYIbI, (PU3UYECKUE U XMMHUYECKHE CBOMCTBA, MOJIyY€HHWE U 3HAUYCHHE.
CepoBonopoanas kuciorta. Cyabhuabl 1 ux 3HaueHue. JIIoMUHOPOPEI.

Oxcup cepsr (1V), cepaucTas kuciora, CyabhuTel. KauecTBeHHAs peakiyst Ha CYJIb(OUT-HOH.

Oxcupn cepol (VI), cepnas kucnora, cynabdatel. Kpuctamnoruaparsl. KauecTBeHHas peakuus Ha
Cyib(haT-uoH.

CepHasi KHCIIOTa - CHUJIBHBIN AeKTpoauT. CBoiCTBa pa30aBIICHHONW CEpHOM KHCIIOTHI, KaK THIUYHOM
KHUCTIOTBI: B3aUMOJICHCTBHE C METaUIaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHAAMHU, OCHOBAaHUSMHU U
am(bOoTepHbIMU FHAPOKCHAaMH, colisiMu. KauecTBeHHas peakius Ha cyabdaT-uoH.

OOmas XxapakTepUCTHKA AIEMEHTOB VA-rpynmbsl. A30T, CTpO€HUE aTOMa M MOJeKyabl. dusndeckue u
XMMHYECKHE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIC U €T0 OHOJIOrHUecKas POJib.

AMMUak, CTpoeHHE MOJIEKYIIbI U (PU3HUecKre CBOMCTBA. AMMUaYHas BOJa, HAIATBIPHBINA CIIUPT, THUIPAT
amMMmuaka. JJoHOpHO -aKIEenTOPHBIA MEeXaHU3M 00pa30BaHUs KaTHOHA aMMOHMs. BoccTaHOBUTENbHBIE CBOMCTBA
ammuaka. Conu aMMOHHUS M UX TpuMeHeHue. KauecTBeHHas peakiusi Ha KaTUOH aMMOHHUSI.

Oxcupl a3oTa: HeconeoOpa3yrolue U KUCIOTHbIE. A30TUCTasi KUCIOTa U HUTPUTHL. A30THas KHCIOTA,
e€ noJlydeHue U cBolicTBa. Hurpartsl.

®ocdop, crpoenne aroma u amnorponust. Pochuasl. Pochun. Oxcuna pocdopa(V) u oprodocdopnas
kucnota. Pocharer. Pocdopubie ynoOpenus. MHCEKTULINIBL.

O6mas xapakrepuctuka 3meMeHToB |V A-rpynmbl: 0COOEHHOCTH CTPOEHUSI aTOMOB, IPOCTHIX BEIIECTB U
COEIMHEHUI B 3aBUCUMOCTH OT TOJIOKEHHS 371eMeHTOB B llepuoanueckoit cucreme. Yriepon. ANIOTPOIHBIE
MoauduKauu: anmas, rpagur. AMopdHBIi yriepoa U ero copra: caka, aKTHBUPOBAHHBINA yroiib. AJCOpOLIHS.
XuMuueckue cBoicTBa yriaepoaa. KokcoxuMuyueckoe mpou3BOACTBO U €ro Mpoaykius. Kapousl.

Oxcun yraepona(Il): ctpoenne Momnekyinbl, mofydeHue u ero csoiicrsa. Okeup yrinepoaa(IV): crpoenue
MOJIEKYJIbI, TOJYYeHHE W €ro CcBolcTBa. YrosbHas kuciora. Coilu YroiapbHOW KHUCIOTHI: KapOOHATHI U
ruipokapOoHaThel. TexHuueckas U NUIeBas coa.

Heoprannueckne u opraHMYecKHe BeIIECTBAa. YTJEBOJOPOAbl. XUMUYECKOE CTPOCHHE OPraHUYECKUX
BEILIECTB, KaK MOPSA0K COETMHEHUSI aTOMOB B MOJIEKYJI€ 110 BaJIEHTHOCTH.

MeraH, »3TaH, Kak NpeleibHbIE VYIIEBOAOPOAbl. OTWIEH U aleTHIeH, Kak HeNpeaelbHbIe



(HeHachIIIeHHbIE) yriaeBoaopoasl. I'opeHue yriaeBoaoponoB. KauecTBeHHblE peakuMM Ha HEIpeneibHbIE
COCIMHEHMUS.

OTWIOBBIH CIUPT, €r0 MOJIydeHHE, MPUMEHEHUE U (Qu3nonorunyeckoe aeiicrsue. TpéxaTOMHBINA crimpT
riunepuH. KauecTBeHHas peakiusi Ha MHOTOAQTOMHBIE CIIUPTHI. YKCYCHAs - IPEACTaBUTENb Kiacca KapOOHOBBIX
KHCJIOT.

Kpemuuii, ctpoenue ero atoma u csoiictsa. Kpemuuii B npupoze. Cruinuuasl v cuiiad. OKcujy KpeMHUS
(1V¥). KpemHueBas kuciora u €€ Cou.

[IpousBocTBO crekia u uemeHTa. [Ipoaykuus CuinMKaTHOW MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO,
Kkepamuka, dapdop, dasHc.

OnTryeckoe BOJOKHO.

Hemerannel B npupoe. @pakimoHHas NEPErOHKA KUIKOTO BO3/4yXa Kak Crloco0 MOIy4eHUs KUCI0po/ia,
azora, aprona. [lomyuenue dhocdopa, kpemuus, xiaopa, Hoga. IIEKTPOIU3 PACTBOPOB.

[Tonyuenue cepHOIl KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTMYECKAsI CXEMa, METOJ| KUIISIIETO CIIOs,
MPUHIIMIIBI TEMJI000MEHa, MPOTUBOTOKA M HUPKYIsuu. OneyM. [Ipon3BoaCTBO aMMuaka: ChIpbE, XMMU3M,
TEXHOJIOTMYECKAs CXeMa.

JemoHcTpanmmu

Komnexnus HemMeTamios.

Monenu KpucTalIn4ecKuX peléToK HEMETaNIOB: aTOMHbBIE M MOJIEKYJISIpHbIE.
O30HaTOp U MPUHILIMIIBI €70 PadOTHI.

['openune HeMeTaoB - MPOCTHIX BELIECTB: cephl, (hocdopa, IPeBECHOTO YIIIsl.
OO0pa31ibl rajJoreHoB - MPOCTHIX BEIIECTB.

B3anMoeiicTBre raloreHoB ¢ MeTallIaMu.

BriTecHenue xsiopa OpoMoM WU HOJAa U3 PacTBOPOB UX coJiei

Komnexnust mpupoIHbIX COEMHEHUH XJI0pa.

B3anmonelicTBue cepbl ¢ METAJNIAMHU.

l'openue ceprl B kuciaopoae

Konnekuus cynbhuaHbIx pya.

KauectBenHnas peakius Ha cyab(puI-uoH

ObecrBeunBaHNE OKPALLIEHHBIX TKAHEW U IIBETOB CEPHUCTHIM T'a30M.
B3anmopeiicTBie KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEJIBIO.
OO0yrnuBaHre OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KHUCIOTOM.
Huarpamma «CocTaB BO3AyXay.

e BuneodparmeHnTsl u crnaiapl «IITuusu 6a3apsiy.

e [lonydenue, coOupanue u pacrio3HaBaHHe aMMHAaKa.

e Paznoxenue Guxpomara aMMOHUSL.

B3anMoelicTBre KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO.

['openue uyepHoro nmopoxa

Pa3znosxenue HuTpaTa Kanus U TOpeHHUe JPEBECHOTO YroJibka B HEM

OO0pa3iel MPUPOIHBIX cOeqUHEHUH Bocdopa.

I'openue pocdopa Ha BO3IyXE U B KUCIOPO/IE.

[Tomyuenue 6enoro gochopa u UCHBITAHHE €O CBOMCTB

Komnekuust «O6pa3ibl NpUpOIHBIX COSAUHEHUN YTIIepoar»

IToprpet H. JI. 3enunckoro. Ilornomenne akTMBUPOBAHHBIM YIJIEM pACTBOPEHHBIX BEIIECTB WIIN
rasos.

YeTpoiCcTBO IPOTHUBOrasa.

Mogenu MoneKysl METaHa, 3TaHa, ITUJICHA U alleTUJICHA.

BsaumoneiicTBue 3TuIeHa ¢ OpOMHOM BOJIOM U pacTBOPOM MEepMaHTaHaTa KA.
OO1u1re XMMUYecKre CBOMCTBA KUCIOT Ha MPUMEPE YKCYCHOM KHUCIIOTBHI.
KauectBenHnas peakiusi Ha MHOTO2TOMHBIE CIIAPTBHI.

Komnexuust «O6pa3iibl MpUPOIHBIX COSTUHEHUN KPEMHUS.

Konnekuus crexna, KepaMUKU, IEMEHTA U U3JEIHI U3 HUX.

Kosnnexkuust npoAyKIUy CUIMKATHOW MTPOMBIILIIEHHOCTH.

BuneodparmenTst u cnaiiabl «[Ipon3BoaCTBO cTEKIa U [IEMEHTay.

Komnexkuust «IIpupoiHbie coequHeHNs HEMETAIIIOBY.

BuneodparmenTs! u cnaitnsl « @pakiinoHHas epEeroHkKa )KHIKOTO BO3TyXa




e Bugneodparments! u cnaiias! «Ilomydenue Boopoa, KUCIOPOAA U FAIOTCHOB 3JIEKTPOIUTHYECKIM
crIoco0om».

Mogenu anmapaToB s IPOU3BOACTBA CEPHOM KUCIIOTHI.

Monenp KUIAIIEro Closl.

Monenb KOJIOHHBI CHHTE3a aMMUAKa.

Buneodparments! u cnaiinel «IIpon3BoACTBO CEPHOM KHCIOTHI».

Buneodparmentst u cnaiinst «I[Ipon3BoacTBo aMmuaxay.

Komnexkuust «CpIpb€ 11 NOTYyYEHUS] CEPHOM KUCIOTBI».

JlabopaTopHbIE€ OIBITHI

31. Pacno3naBaHue rajoreHu1-HOHOB.

32. Ka4yecTBEHHBIE PEAKIIUH Ha CYIb(HAT-UOHBL.

33. KauecTBeHHas peaknys Ha KATHOH aMMOHHS.

34. XuMuueckre CBOMCTBA a30THOM KUCIIOTHI, KaK SJIEKTPOJINTA.
35. KavectBennble peakiuu Ha hocdhar-HoH.

36. TTonyyeHne ¥ CBONCTBA YTOJBHON KMCIIOTHL.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. Ipomyckanue yriaekucaoro ra3a yepes pacTBOp CHIIMKATA HATPHS.
IIpakTiueckie padoOTEI

2. W3ydenne CBOWCTB COJITHOM KHMCIIOTHL.

3. Usyuenue CBOMCTB CEPHOM KMCIIOTHL.

4. TlonyyeHre aMMHaKa ¥ U3y4EHHE €r0 CBOWCTB.

5. TlonyyeHue yriieKUCIIOro ra3a u U3ydeHue ero CBOMCTB.

MeTaJuibl M UX COCAMHEHUS
[Tonoxenne metamioB B Ilepuommueckoit cucreme xumudeckux dieMeHToB [I. WM. MeHneneena,

CTPOCHHME HMX aTOMOB M KPHCTAJUIOB. MeTaluiMyeckas CBS3b M METAUIMYECKass KPUCTAJUIMYECKas pPEeLIETKa.
du3nyecKkrue CBOMCTBa METAIOB: 3JIEKTPO- U TEIUIONPOBOJAHOCTH, OTpaXKaroasi CIOCOOHOCTb, MIACTUYHOCTb.
CrutaBbl YEpHBIE U [IBETHBIE.
Mertannbl Kak BOCCTAHOBHUTENH. JIEKTPOXUMHUYECKHN psAl HaNpsbKeHWH. BzauMoaeicTBue MeETauioB ¢
HEMETaJUIaMH, OKCUAAMH, KACIOTAMHU, COJISIMU. AJIFOMUHOTEPMHUSL.
CrpoeHue aToMOB W MPOCTHIX BEIIECTB IIENOYHBIX METAIOB. 3aBUCUMOCTh (PU3NYECKUX M XHUMHUYECKUX
CBOMCTB ILIEJIOYHBIX METAJJIOB OT 3apsA0B sAep UX aToOMOB. OKCHUIBI U TUAPOKCHUIBI HIEIOYHBIX METAIIOB, UX
MOJIy4eHHUE, CBOMCTBA, IPUMEHEHNE. BaxkHelne conu MEeJ0YHbIX METAJUIOB, X 3HAYEHHUE B )KMBOUW U HEXKUBOU
MPUPOJIE U B KU3HU YEJIOBEKA.
CrpoeHre aTOMOB M TMPOCTBIX BEIIECTB IMIEIOYHO3EMENbHBIX METaUIOB. 3aBUCUMOCTbh (PU3MUYECKUX U
XUMUYECKUX CBOWCTB IIEJIOYHO3EMENBHBIX METAJUIOB OT 3apsAoB sAep MX aTroMOB. OKCHUIBI M THAPOKCHIIBI
LIEJI0YHO3EMEIIbHBIX METAJUIOB, UX IIOJIyYeHHE, CBOMCTBA M NpUMEHEHHE. Baxkneillne conu MEIOYHO -
3eMeNbHBIX METAIJIOB, UX 3HAUYEHUE B MPUPO/IE U KU3HH YenoBeka. KapOoHaTsl 1 rujpokapOOHATHI KaIbIIHSL.
XKéctrkocTh BOIBI: BpeMeHHas u moctosiHHas. CrocoObl ycTpaHeHus BpeMeHHOM kEctkoctu. CrnocoObl
YCTPaHEHHUsI MOCTOSTHHOM KECTKOCTH. MouuThl. COEIMHEHHs alOMUHUS B MpUpoje. XUMHUYECKHME CBOWCTBA
amomMuHus. OcoOOEHHOCTH OKCHJIA U THAPOKCH/IA allFOMUHUA Kak aM(OTepHBIX COeAMHEeHUN. Baxknelmme conu
AIFOMUHUS (XJIOpUJ, CyIb(haT).
OcobenHoCTH cTpoeHUs aToma kenesa. JKeneso B mpupoje. Baxkueitmue pyast sxene3a. OKCUIbI U TUAPOKCUIBI
xenesa (II) u xenesa (II1). Conu xene3a (II) u xxenesa (III). O6Hapyx)eHEe HTOHOB KaTHOHOB Keje3a B pPacTBOPE.
3HavYeHHe COeIMHEHUN Kee3a.
Koppo3sus xumuueckas 1 31€KTpOXUMHUYECKasi. 3allUTa METAJUIOB OT KOPpO3uU. MeTallibl B IpUpPOJE: B
CcBOOOJHOM BHUJIE U B BUJIE coerHeHuil. [lonaTue o Mmetammypruu. YépHas v IBETHAsE METaJUTyprusl.
[MupomMeranmyprus, THAPOMETATUTYPIHsL, dIeKTpoMeTautyprus. JlomeHHslit mporuecc. [lepepaboTka uyryHna B
CTaslb. JJEKTPOJIU3 PaCIlJIaBOB.
JemoncTpanuun

* Bs3aumopeincTBue HaTpUs, JUTUS U KaJIbLHs C BOJIOK.

* ['opeHue HaTpUsl, MarHus U 5Kejie3a B KUCIOPO/IE.

* Bcmblika TEPMUTHOM CMECH.

® BSaHMO,HefICTBHC CMCCH IOPOIIKOB CCPLI U KCJIC3a, IUHKA U CCPLI.




* BzaumojeiicTBHE aJIOMUHUS C KUCIOTAMH, IIIEJI0YaMU 1 BOJOM.
* B3aumopaeincTBHe Kene3a U MEIH C XJIOPOM.

* BzaumopeiicTBue MeAH ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON U a30THOM KUCIOTOU (pa30aBieHHON U
KOHIIEHTPUPOBAHHOM).

* Okpacka IUIaMEHH COEIMHEHUSMU 1LEJI0YHBIX METAJIJIOB.

* Okxpacka IUIaMEHH COEIMHEHUSAMU IETOYHO3EMENIbHBIX METAILIOB .

* [l'ameHue U3BECTH BOJIOM.

* IlosrydyeHne xECTKOU BOJBI B3aUMOJACUCTBUEM YITIEKHACIIOTO T'a3a € U3BECTKOBOM BOJOM.
* VYcrpaHeHue BpEMEHHOM KECTKOCTH KUIISTUEHUEM U JOOABKOM COJbI.

* VYcrpaHeHHe NOCTOSTHHOM )KECTKOCTH 100aBKOW COJIBI.

* VoHWTHI M IPUHLIMT UX IEHCTBUS (BUACO(DPArMEHT).

e Koiutekuus npupoaHbIX COCIUMHEHUN aTFOMUHUSL.

*  BuneodparmenTs! u cnaiipl «OKCH]T ATIOMUHUS M €70 MOIU(DUKALTUID.

* [lomyueHnue ampoTepHOro TUAPOKCUAA ATIOMUHUS U UCCIETOBAHHUE €r0 CBOWCTB.
e Komreknus «XUMUYECKUE UCTOUHUKHU TOKa».

M PGSYJ'IBTaTI)I JIATCIIBHOT'O SKCIICPUMEHTA 110 U3YYCHHUIO KOPPO3HU CTAJIBHBIX H3I[€J'IPII>1 B 3aBUCUMOCTHU OT
YCIOBHI MPOLIECCOB.

* Boccranosnenue meau u3 okcuaa meau (11) Bogopogom.
*  BuneodparmenTs! u cnaiinpl «IIpon3BoaCTBO YyryHa U CTaam».
*  BuneodparmenTs! u cnaiapl «M3nenus U3 yyryHa u cTajimy.

*  BuneodparmenTs u ciaitpl «[Ipor3BoACTBO aTIOMUHUSY.
JIaGopaTopHbIE ONBITHI

39. BsaumoeiicTBue xenesa ¢ pactBopom cyibdara memu(1l).
40. Tony4eHne N3BECTKOBOM BOBI M OIIBITHI C HEMA.
41.TTonyuenne rugpoxcunos xenesa(ll) u (11).

42.KauecTBEHHBIE PEAKIMH Ha KATHOHBI JKENE3a
IIpakTrueckne paboThI

6. IlomyueHue KECTKOM BOJBI M CIIOCOOBI €€ yCTPaHEHHUS.
7. Penienne SKCIEPUMEHTABHBIX 3a/1a4 110 TeMe «MeTauibl».

XuMHS U OKPYKAK0IIAs cpeaa.

Crpoenue 3emin: ipo, MAaHTHS, 3eMHAs KOpa, UX XUMUYECKUi cocTaB. JIutochepa u €€ XuMUIeCKUid
coctaB. Munepaibl. Pynel. Ocamounsie mopoibl. [lone3nbie nckomnaeMble. XUMUYECKAN COCTaB THAPOCHEPHI.
XHUMHYECKUHN COCTaB aTMOC(EPHI.

HcTouHMKHN XMMHYECKOTO 3arpsi3HEHHS OKpYy»Katolel cpe/ipl. [ oOanbHble IKOJIOTHYECKUE MPOOIEMbI
4eloBeYeCcTBa: MApPHUKOBBIHN 3(h(EeKT, KUCIOTHBIE JOKIH, 030HOBBIE IbIPHL. MeEKIyHapOJHOE COTPYTHUYECTBO B
o0yacTu 0XpaHbl OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arpsi3HeHUs. «3eIEHast XUMUSD).
JeMoHcTparmu

*  Buneodparments u cnaiiapl «CtpoeHre 3emMiin U € XUMUYECKUN COCTaB.

*  Komnekuus MUHEPAIOB ¥ TOPHBIX TOPO/.

*  Komnekuus «Pynbl METaIIoBY.

*  BuneodparmenTsl u cnaiapl «[ 1obanpHbIe SIKOTOTHYECKHE TPOOIEMbI UETOBEUECTBAY.
JIaGopaTopHBIE ONBITHI
43. 3yuenue rpaHura.

O000menne 3HAHNH 110 XHMHH 32 KyPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY
CtpoeHne aToMa B COOTBETCTBUH C MOJIOKEHUEM XUMHUUECKOTo 3j1eMeHTa B [lepuoanueckoii cucreme.

CTpoeHue BelecTBa: XMMUYECKas CBA3b U KPUCTAJUINYECKHUE PEHIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHbBIX
3JIEMEHTAaMU MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIIOB, OJIATOPOAHBIX Ta30B) OT MOJIOKEHUS HJIEMEHTOB B
[lepuonnyeckoit cucteme. THUIIONOTHS HEOPraHUYECKUX BEIIECTB, JEICHUE UX HA KIACChl U TPYIIIHI.
IIpencraButenu. [lpu3Haku U ycioBus MPOTEKAHUS XMMUYECKUX peakuid. TUIOIOTus XUMUYECKHX peaKIuii
10 Pa3JIMYHBIM OCHOBaHUM. Peakiiyu noHHoro oomMeHa. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINH.



XUMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XUMHUECKUE CBOMCTBA COIE00pa3yIoINX OKCUIOB,

TUAPOKCUIOB (OCHOBAHUM, KHCIOT U aM(OTEPHBIX THIPOKCUIIOB), COJICH.

3. YueOHoO-TeMaTHYeCKUH IJIaH

Ne HaumenoBanue pa3aenosn (Tem) Komuuectso B ToMm umcrie Ha mpoBeieHNe
4acoB 110 [IpakTryeckux KoHTponsHbIX
nporpamme pabor pabor
8 Kknacc
1 | HayajnbHble TOHSATHSA U 3aKOHBI XUMHUHU 21 2 1
2 | Baxwneiimue npeacTaBuTen 20 3 1
HEOpraHWYeCKuX BemiecT. KomdyecTBeHHbIE
OTHOIIIEHUS B XUMUU.
3 | OCHOBHBIE KJTaCCHl HEOPTAHUICCKHIX 11 1 1
COEIMHEHMIA.
4 | Tlepuoamueckuii 3akoH u [lepuoamueckas 8 0 0
CUCTEMa XUMHUECKHX 3JieMeHToB 1. M.
MeHnieneeBa U CTPOCHHE aTOMA.
5 | Xumnueckas cBsa3b. OKMCIUTEIBHO - 10 0 1
BOCCTaHOBHUTEJIHHBIC PEAKITHH.
Hroro 70 6 4
9 knacc
1 | IloBTOpeHue u 0600IICHUE CBEACHUH TIO 5
Kypcy 8 knacca. XMMHUYECKHE PEaKITUH.
2 | XUMHYECKHE PEaKIIMU B PacTBOpax. 10 1 1
3 | Hemeraiel 1 uX coeqMHEHUS. 26 4 1
4 | Mertajuisl ¥ UX COEUHEHUS. 17 2 1
5 | XuMus ¥ OKpyKaroIas cpena. 2 0 0
6 | O0oOIEeHre 3HAHHUI TI0 XUMHUH 3a KypC 8 0 1
OCHOBHOM MIKOJIBL. Iloaroroepka
OCHOBHOMY TOCYIapCTBEHHOMY 9K3aMEHY
(0I'9).
Hroro 68 7 4
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