


[TporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOMIUX TOKYMEHTOB:

o DenepanbHBIl TOCYAAPCTBEHHBIM 00pPa30BaTEIbHBIM CTAaHAAPT OCHOBHOTO OOIIETO
o0Opa3oBaHUs, YTBEPXKICHHBIM MpHKa3oM MuHHCTEpPCTBa 00pazoBaHus W Haykw Poccuiickoit
Oenepanmu ot 17.12.2010 Ne 1897 (¢ u3MEHEHUSMH M TOTIOJTHCHHSIMHU );

e [IpumMepHasi ocHOBHasI 0Opa3oBareiabHas MporpaMma OCHOBHOTO 00mIero o0pa3oBaHus
(omoOpena pemieHueM (enepanbHOr0 y4eOHO-METOAMYECKOTO0 OOBEIUHEHHS IO 00IIeMy
obpazoBanuto (mpotokon ot 8 ampenst 2015 r. Ne 1/15;

e aptopckas nporpamma: O.C. I'abpuensaa (["'abpuensa O.C. mporpaMma Kypca XUMUHU
s 8-11 kimaccoB 001eoopa3oBaTenbHbIX yupexaeauii M: JIpoda,2015r)

e B8 cootBeTcTBUU ¢ OOIT OO0 MBYVY «lllkomna No 45.

JlanHas paboyasi mporpaMMa, OpUEHTHpPOBaHa Ha paboTy ¢ y4eOHUKaMU:
o Vuebnuk O.C.I'abpuensH «Xumus 8», M.: Ilpoda,2016;
e  Vyeonuk O.C.I'abpuensn «Xumus 9», M.: [Ipoda,2017.

1. Ilnannpyemblie pe3yabTaThl

1) ¢dopMupoBaHue NepBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX IPEACTaBIECHUH O
BEUIECTBAX, MX I[PEBpAIllEHUSAX U TMPAKTUYECKOM IPUMEHEHUH; OBJIAJICHHUE MOHSITUHHBIM
anmnapaToM U CUMBOJIMUYECKUM SI3bIKOM XUMUH;

2) oco3HaHME OOBEKTMBHON 3HAYMMOCTHM OCHOB XHMMHYECKOW HayKu Kak oO0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUUECKUX MPEBPAILIEHUI HEOPraHMYECKUX U OPraHUYeCKHX
BEUIECTB KAK OCHOBbI MHOTMX SIBJICHMH JKMBOM M HEXHUBOW MPUPOABI; YIriIyOJeHue
HpPEeCTaBICHUN O MaTepUATIbHOM €IMHCTBE MUDA;

3) oBiaJeHUME OCHOBaMU XMMHYECKOH I'PaMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBATH U
00BEKTHBHO OLIEHUBATh KU3HEHHbIC CUTYAllUH, CBSI3aHHbIE C XUMHEH, HaBbIKaMU 0€3011aCHOTr0
oOpallleHus ¢ BEIIECTBAMHU, UCIIOIb3YEMbIMHU B MIOBCETHEBHOM KM3HU; YMEHUEM aHAJIN3UPOBATh
U IUIAHUPOBATh HKOJOIMYECKH O€30IIacHOE IOBEIEHHE B LEJAX COXPAaHEHMs 3I0pOBbS U
OKpYKaloIlEeH Cpeibl;

4) ¢dopMupoBaHHEe YMEHMH YCTAaHABIMBATH CBS3M MEXJIYy PpEIbHO HAOII0IaeMbIMU
XUMHUYECKUMH SIBJICHUSIMU U MPOLIECCAMU, TPOUCXOSAIIUMUA B MUKPOMHUPE, OOBSICHITh TPUUNHBI
MHOrooOpas3usi BELIeCTB, 3aBUCHUMOCTb HX CBOWCTB OT cCOCTaBa U CTPOEHHUS, a TaKxke
3aBHCUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5) npuoOpereHHe OIbITa HCHOJb30BAHUS PA3IUYHBIX METOJOB HM3y4YEHMs BEIECTB:
HAOJII0JIEHUS 32 UX MPEBPAIICHUSIMHU NIPU IPOBEICHUH HECTIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCITIOJIb30BaHUEM JIAOOPATOPHOTO 000PYOBAHUS U TPHUOOPOB;

6) dopmupoBaHuE TPEACTABICHUM O 3HAYCHUM XWMHUUYECKOW HAyKH B pEUICHUU
COBPEMEHHBIX HKOJIOTHUECKUX Mpo0JieM, B TOM 4YMCJIE€ B NPEAOTBPAIICHUU TEXHOTCHHBIX MU
HKOJIOTUYECKUX KaTacTpod;

7) nas chaemblX M CAa0OBHUIAIIMX OOYYarOIIMXCs: BIQJEHUE IpaBUJIAMHU 3allHiCH
XUMHUYECKHX (OPMYyJl C HCIOJIb30BAHUEM pEIbePHO-TOUEUHONH CHCTeMbl OOo3HaueHui JI.
Bpaiiins;

8) nmns oOydarommxcsi € OrpaHMYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: BIIaJICHUE
OCHOBHBIMH JJOCTYITHBIMU METO/IaMU HayYHOT'O NIO3HAHUS, UCIIOJIb3YEMbIMU B XUMUHU.

BbInyCKHUK Hay4YuTCH:

® XapaKTepH30BaTh OCHOBHBIE METOJbl TO3HAHUS: HAONIOJCHUE, HU3MEpEHUe,
IKCIIEPUMEHT;

® ONUCHIBATh CBOMCTBA TBEPHBIX, >KUIKUX, Ta3000pa3HBIX BELIECTB, BBIAETAS HX
CYIIECTBEHHbIE TPU3HAKH;



® pACKpbIBaThb CMBICI OCHOBHBIX XHMHMUYECKHX IIOHATHH «aTOM», «MOJIEKYJa»,
«XUMMUYECKHH 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJEHTHOCTbY,
«XUMUYECKasi peaklys», UCII0Nb3ys 3HAKOBYIO CUCTEMY XUMUM;

® pacKpbIBaTb CMBICII 3aKOHOB COXPAaHEHMs MacChl BEIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;
pa3In4aTh XUMUYECKUEe U (PU3NYECKHE SBICHUS;
Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;
OIIPEJIETIATh COCTaB BELIECTB 10 UX (opMmynam;
OIpPEAEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;
OINPEAEIATh TUIl XUMUYECKUX PEAKIUI;
Ha3bIBaTh IPU3HAKU U YCJIOBUS IPOTEKAHU XUMUYECKUX pEaKIHii;

® BBIBJIATH NIPU3HAKH, CBUACTENBCTBYIONIUE O MIPOTEKAHUHM XMMUYECKON peakiuu MpH
BBINOJIHEHUHY XUMHUYECKOI'O OIIBITA;
COCTaBJIATH (POPMYIIBI OMHAPHBIX COSIUHEHHIA;
COCTaBJISITh YPAaBHEHUS! XUMUYECKUX pEaKLUi;
coOnroaaTh npaBuia 6€30MacHoOi paboThI IPU MPOBEAECHUN ONBITOB;
10JIb30BAThCs 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCY10M;
BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILLIECTB;
BBIYHUCIISATH MACCOBYIO JI0JII0 XMMHUYECKOI'0 3JIEMEHTA 110 OpMYJie COeAMHEHUS;
BBIYUCIIATh KOJIMYECTBO, 00BEM WJIM MACCy BEILECTBA [0 KOJIMYECTBY, 00bEMY, Macce
pEareHToB WU MPOJYKTOB peaKIiH;

® XapaKTepH30BaTh PU3NIECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa
U BOJOPOJa;

® [10JIy4aTh, COOMPATH KUCIOPO U BOAOPOL;
pacIio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO;
pacKpbIBaTh CMBICI 3aKOHA ABOrajapo;
PacKpbIBaTh CMBICI MOHATUH «TETI0BOH 3(h(HEeKT peakuun», «MOJSPHBIA 00BEM»;
XapakTepru30BaTh (PU3NUECKHE U XUMHUUECKUE CBOICTBA BOJIBI,
PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;
BBIUHUCIIATH MACCOBYIO JI0JII0 PACTBOPEHHOI'O BEILECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

® XapakTepu3oBaTh (U3NYECKHE U XMMHUYECKHE CBOICTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBaHM, COJIEH;

® OIpPENEIATh IPUHAJIEKHOCTh BEIECTB K ONPEIEIIEHHOMY KJIACCY COEAMHEHUI];

® COCTaBJIATh POPMYJIbI HEOPraHMUYECKUX COCTUHEHUM N3YUEHHBIX KJIACCOB;

® TIPOBOAUTH OMbITHL, MOATBEPKIAIOIIMNE XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DACIIO3HABATh ONBITHBIM ITYTEM PACTBOPBI KUCIIOT U IIEN0YEH 110 U3MEHEHUIO OKPACKU
MHAMKATOPA;

® XapaKTEepHU30BaTh B3aUMOCBSI3b MEXY KJIaCCAMU HEOPTAHUUYECKUX COEANHEHUN;

e packpsiBaTh cMbICi [lepuoanueckoro 3akona [[.11. Menneneesa;

® O00BACHATH (PU3MUECKUIl CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB I'PYMIBI U epuoia B nepuoanyeckoit cucreme .M. Menneneesa;

® OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHs] CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npeJienax MajbIX EPUOJO0B U TNIaBHBIX MOATPYIII;



® XapaKTepH30BaTh XMMHYECKHE JJIEMEHTHI (OT BOAOPOJA /0 KAIbIHsS) HA OCHOBE HX
noJIoeHuss B mepuonnyeckor cucteme J[.M. MeHnmeneeBa M OCOOCHHOCTEH CTpOCHHUS HX
aTOMOB;

® COCTaBJISATh CXEMBI CTPOSHHUSI aTOMOB TIEPBBIX 20 3JIEMEHTOB MEPHUOANIECCKON CHCTEMBI
J.. Menneneena;

® PaCKphIBaTh CMBICII MMOHATUN: «XUMUYECKasl CBSI3bY, «3JEKTPOOTPULIATEIBLHOCTDY;

® XapaKTepH30BaTh 3aBUCHMOCTh  (PU3MYECKMX CBOWCTB  BEIIECTB OT  THUIMA
KPUCTAJUTMYECKOUN PEIIETKY;

® ONpENeNsATh BHJ XUMHUYECKOHN CBS3U B HEOPTaHUYECKUX COCTMHCHHSIX,

e pn300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX Pa3HBIMH BUIAMU
XHUMHYECKHUX CBSI3EH;

® pacKphIBaTh CMBICI TOHSATUA «HMOH», «KATHOH», «AHHOHY», <BJEKTPOJIMUTHI»,
CHEDJICKTPOJIUTBI», «AIEKTPOJIMTUYECKAS TUCCOLUALINSY, «OKHCIUTEIbY, «CTEIEHb OKUCICHUS
«BOCCTaHOBUTENDY, OKHCICHHUEY, «BOCCTAHOBJICHUEY;

® ONIpENeNsATh CTEIICHb OKUCICHUS aTOMa AJIEMEHTa B COCIMHCHHH;

® pacKpbIBaTh CMBICII TEOPHH JIESKTPOIUTHUICCKOU TUCCOITHAINH;

® COCTaBJISATh YPaBHEHUS JEKTPOIUTHUECKON AUCCOIUAIINH KUCIIOT, IIeJI0UeH, Coje;

e OOBSCHATH CYIIHOCTh IIpoOLlecca DSIEKTPOIUTHUECKON AMCCOIMAIMM M PeaKiui
HOHHOI'0 OOMEHA;

® COCTaBJIATH MOJIHBIE M COKPAILICHHbIC HOHHBIC YPABHEHUS Peakliui OOMeHa;
OTIPEICIIATH BOZMOXKHOCTh MPOTEKAHMSI pEeaKIiii HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIIMH, ITOATBEPIKIAIOIINE KAaUeCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;
OTIPEICTIATh OKUCIUTEIh M BOCCTAHOBHTEIID,

COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIIHil;

Ha3bIBaTh (JaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;
KJIacCU(PHUITMPOBATh XUMUYECKHE PEAKITUU 110 Pa3INYHBIM IPU3HAKAM;
XapaKTepUu30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOGHHEM U CBOWCTBaMU
HEMETAJLJIOB;

® TIPOBOAUTH ONBITHI MO MOJYYEHHUIO, COOMPAHUIO M M3YUYEHUIO XUMHYECKHX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIEKUCIOTO ra3a, aMMHaKa;

® pacrmo3HaBaTh OIBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIIIEKUCIIBIN Ta3 U aMMHUAK;

® XapakTEepU30BaTh B3aWMOCBSA3b MEXIy COCTaBOM, CTPOCHHEM H CBOMCTBaMU
METaJIOB;

e Ha3bIBaTh OPraHMYECKHE BEIIECTBAa MO WX (hopMmyle: MeTaH, 9TaH, STHIIEH, METaHOI,
ATAHOJI, TJHWLEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHUCJIOTa, CTE€apuHOBas KHUCIIOTa,
OJICMHOBAs KHMCJIOTa, TJII0K03a;

® OICHMBATH BIUSHUE XMMUYECKOI'O 3arpsi3HEHMs] OKPY’KaIOIIEeW Cpellbl Ha OpPraHu3M
YyeJIOBEKa;

® T'PaMOTHO OOpamaThCs C BEIIECTBAMU B MOBCETHEBHOM KU3HU

® ONpelensiTh BO3MOXXHOCTb IPOTEKAHUS PEaKIUH HEKOTOPbIX IpeICTaBUTENEH
OpPraHMYECKUX BEILIECTB C KMCIOPOI0M, BOJIOPOJIOM, METAJITIAMU, OCHOBAHUSIMU, TAJIOT€HAMM.

2. Coaepxxanue yuyeOHOro npeamera
8 kiracc
Beenenue 8 u
[Tpeamer xuMuu. MeTobl MO3HAHUS B XUMUU: HAOIIOIEHUE, SIKCIIEPUMEHT, MOIETTMPOBAHUE.
Hctouynuku Xxumuyecko uH(pOpMalny, €€ TMOoJyueHHue, aHaliu3 M MPeJICTaBICHHE €ro
pe3yibraroB. [ToHATHE O XMMHYECKOM 3JeMeHTe U (opMax €ro CymecTBOBAaHHS: CBOOOIHBIX
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aTomax, MPOCTBHIX M CIOXHBIX BemiecTBax. [IpeBpamienus BemiecTB. OTiIHYME XUMUYECKHUX
peaknuii oT ¢GuU3NYEeCKUX sBiICHWU. Poiap Xxumum B KM3HM 4enoBeka. Kparkue cBenmeHus u3
UCTOPUM BO3HUKHOBEHHUS W Pa3BUTHUS XUMHH. PoJib OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHUU
XUMUYECKOW Hayku — pabotel M. B. JlomonocoBa, A.M. byrtneposa, [I. 1. Menneneena.
XuMHUecKasi CUMBOJIMKA. 3HAKM XUMHUYECKHUX 3JEMEHTOB M IMPOMCXOXKICHHE WX Ha3BaHUI.
Xumuyeckue Qopmynbl. Hupekcsl u kodpduimentsl. OTHOCUTENbHBIE aTOMHas U
MoJieKyJsipHass Macchl. [IpoBeneHue pacdeToB MacCOBOM [OJM XHMHUYECKOTO JJIEMEHTA B
BEIIECTBE Ha OCHOBE €ro (hOPMYIIBL.

Ilepnonnueckas cucreMa xumudeckux aemeHToB [I. M. Menneneesa, ee cTpyKTypa: Mable
u Oonblive NEpUOAbl, Tpymmbl U noArpymmsl. llepuoanueckas cucreMa Kak CIPaBOYHOE
nocoOue Jyisi MOJy4YEHUsI CBEICHUIN O XUMUYECKUX IJIEMEHTAX.

JdemMoHCTpaumu.

1. Mogenu pa3IuyHbIX IPOCTHIX U CJIOKHBIX BEIIECTB.

2. Konnekuusi CTeKJISTHHOM XUMHUYECKOH MOCY/IbI.

3. Konnekuust MmatepranoB ¥ U3JEIHIM U3 HUX HA OCHOBE AJIIOMUHUS.

4. B3auMoieiicTBHE MpaMopa ¢ KUCIOTON U TOMYTHEHHE U3BECTKOBOM BOJIBI.

Jladboparopubie onbIThbl. 1. CpaBHEHHWE CBOWCTB TBEPIBIX KPUCTAUIMUECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCIApeHHs BOJbI, OJCKOJIOHA W STUJIOBOTO CIHpTa C
(¢uIbTpOBAIILHOM Oymaru.

CrapToBbIil KOHTPOIb.

Tema 1. ATOMBbI XUMHYECKHX 3JIEMEHTOB 13 4

ATombl Kak ¢opMa CYIIECTBOBAHHS XHUMHUYECKUX 3JIeMEHTOB. (OCHOBHBIE CBEICHHS O
CTPOCHHUU aTOMOB. JlOKa3aTenbCTBA CIIOKHOCTH CTpoeHus aromoB. OmnbiTel Pesepdopna.
[Inanerapnas monenb cTpoeHuss aroma. CocTaB AaTOMHBIX sIep: HPOTOHBI, HEHTPOHBHI.
OtHOcuTeNbHAs aTOMHAs Macca. B3auMoCBsI3b MOHIATHI «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS
aTOMHas Macca». l3MeHeHue 4Yucia MPOTOHOB B sApe aroMa — OO0pa30BaHHE HOBBIX
XUMHUYECKHX OJJICMEHTOB. l3MeHeHue umcia HEUTPOHOB B sjpe aroMa — OOpa3oBaHHE
n30TornoB. COBpeMEHHOE OIpeAeieHHe MOHITUS «XUMHUYECKHH aieMeHT». M30Tombl Kak
Pa3HOBUAHOCTUA aTOMOB OJHOTO XMMHYECKOTO AJIEMEHTA. DNEKTPOHbl. CTpOEHUE AIEKTPOHHBIX
YPOBHEH AaTOMOB XUMHYECKHX OJJIEMEHTOB Majblx MepuoaoB. [loHsATHE O 3aBepIICHHOM
AIIEKTPOHHOM YPOBHE.

[lepuonnueckas cucrema xumuueckux snemeHToB Jl. 1. MenaeneeBa u cTpoeHne aToMOB —
(GU3UYECKUN CMBICI TOPSJIKOBOTO HOMEpa DJIEMEHTa, HOMEpa TPYIIIbl, HOMEpa TepHuoja.
W3meHeHne uucna  3IEKTPOHOB HA BHEIIHEM DSJIEKTPOHHOM YPOBHE aToMa XUMHUYECKOIO
alIeMeHTa — 00pa3oBaHue
MOJIOKUTEIBHBIX M OTPUIIATENBHBIX HOHOB. MoOHBI, 00pa3oBaHHbIE aTOMaMH METaIOB U
HeMeTasuIoB. [IprunHbI H3MEHEHUS] METAJUTMUYECKIX U HEMETAJUTMYECKUX CBOMCTB B MEPUOJAX U
rpynnax. OpasoBanue OuHapHbIX coeuHeHui. [lonsTre 06 noHHOI cBs3u. CxemMbl 00pa3oBaHuUs
MOHHOM CBsi3U. B3anmoielicTBre aTOMOB JIEMEHTOB-HEMETAUIOB MEX1y cO00M — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI TpOCThIX BemecTB. KoBaneHTHass HENoJisipHash XHWMHUUYECKas CBS3b.
DNIEKTPOHHBIE U CTPYKTYpHBIE GopMyibl. B3anmoaeiicTBue aTroMOB HEMETANIOB MEXIY COO0OM
— oOpa3oBaHue OMHAPHBIX COCTUHEHHI HEMETAIOB. DIEKTPOOTPUIIATEIbHOCT. KoBaneHTHas
noJisipHasi cBsi3b. [IOHSATHE O BAJIGHTHOCTH KaK CBOWCTBE aTOMOB OOpa30OBHIBATH KOBAJICHTHHIC
xumudeckne cBs3u. CocraBneHue (GopMyn OWHAPHBIX COEAUHEHWH 10 BaJICHTHOCTH.
HaxoxeHre BaleHTHOCTH 110 popMysie OMHAPHOTO COETUHEHUSI.

B3aumopeiicTBue aTOMOB METalIOB MEXKAY co0ol — o00pa3oBaHHME METALUTUYECKUX
KpuctayyioB. [loHsTHE 0 MeTaUIMYECKOIl CBSI3U.

JemoHcTpanun. Mojenn aroMOB XHMHMUYECKMX dieMeHToB. [lepumonuueckas cucrema
xuMuueckux anemerToB . M. MenaeneeBa (paznuyuabie GopMBI).
JlabopaTopHble ONBITHI.



3. MonenupoBaHue NpUHIUIA JEHCTBUSA CKAHUPYIOLETO MUKPOCKOIIA.
4. VzrotoBneHre Mojelield MOJIEKYJI OMHAPHBIX COCTMHEHUI
Konrtponsnas padora Nel

Tema 2. I[IpocTbie BemecTBa 7 4

[Tonoxxenne meTamuioB U HEMETAIUIOB B [leproinueckoil cuCcTeEME XUMUYECKHUX 3JIEMEHTOB /[I.
N.MenneneeBa. Baxneime mpocThie BEIIECTBA — METAJUIbI (JKEIe30, aTFOMUHUMA, KaJIbIIHH,
MarHuii, HaTpuil, Kanmii). OOmue ¢Qusnyeckre CBOWCTBA METAJIOB. BakHeimme mpocTsie
BelllecTBa-HEMETaJIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPOZa, BOJIOPOAa, a30Ta, cepbl, (ocdopa,
yraepoaa. Mouekysabsl MpPOCTHIX BEIIECTB-HEMETAIZIOB — BOAOPOJA, KUCIOPOJa, a3oTa,
raioreHoB. OTHOcUTeNnbHas MoJieKyisipHas wMacca. CrnocoOHOCTb aTOMOB XUMHYECKHX
3JIEMEHTOB K 00Pa30BaHMIO HECKOJIBKUX MPOCTHIX BELIECTB — AJUIOTPOIUSL.

AmnotponiHele  Moaudukanmuu  Kuciopoma, Qochopa, onoBa. Meramnueckue U
HEMETAJIMYECKUE CBOMCTBA MPOCTHIX BEIIECTB. OTHOCUTEIBHOCTh ATOr0 MOHATHA. Yucio
ABoraapo. KonmnuectBo BemectBa. Moabs. Mossipaas macca. MoJisipHbIH 00beM Ta3000pa3HBIX
BeulecTB. KpaTHble equHMIBI U3MEPEHMsI KOJMYECTBa BellecTBa. PacueTsl ¢ MCIOIb30BaHUEM
MOHITUH «KOJIMYECTBO BEILIECTBA», «MOJISIpPHAs Macca», «MOJISIPHBIM O0bEM TrazoBy», «UHCIIO
ABoraapoy.

JdemoncTpanun. HekoTopele MeTamuibl M HEMETAJUIbl C KOJIMYECTBOM BeLIECTBA | MOJIb.
MomnsipHblii 00beM ra3000pa3HbIX BEIIECTB.

JlaGopaTopHbIe ONBITHI.

6. O3HaKOMJICHHE C KOJUIEKLIUENH METaJIJIOB.

7. O3HaKOMJIEHUE C KOJUIEKIIMEH HEMETAIIOB.

Kontponbnas padora Ne2

Tema 3. CoennHeHHSI XUMHY€ECKHX 3JIEMEHTOB 15 9

Crenenb okucienus. CpaBHEHUE CTEIIEHU OKUCIIEHUS U BaJleHTHOCTU. OnpesiesieHue CTENeHn
OKHCJICHHUS OJJIEMEHTOB B OuHapHbIXx coefauHeHusx. CocraBneHue ¢opMyn OHHAPHBIX
coeMHEeHUH, o0mui crnocod Mx Ha3BaHUM. buHapHble coenMHEHUS METAIJIOB U HEMETAJIOB:
OKCUJBI, XJOopuabl, cynbpuabl u mp. CocraBneHue ux ¢opmyn. buHapHble coeqUHEHUs
HEMETAJIJIOB: OKCU/IbL, JIETYYHE BOJIOPOJAHBIE COETUHEHMS], UX COCTaB U Ha3BaHUSI.

[IpeacraBuTenn OKCHUIOB: BOJA, YIVIEKUCHBIA Tra3, HeramieHas u3BecTb. [lpeacraBurenu
JETY4YMX BOJOPOIAHBIX COEAMHEHUM: XJIOPOBOIOPO U aMMHAK.

OcHoBaHHUsI, UX COCTaB W Ha3BaHudA. PacTBopumocTh ocHoBaHui B Boxe. IlpeacraBurenu
LIEJI0YEH: TUIPOKCHIBI
HaTpus, Kanus u Kanplus. [lonaTue 00 nHANKATOpPaxX U KaYeCTBEHHBIX PEaKIUIX.

Kucnotsl, ux cocraB u Ha3Banusa. Knaccudukamnus kuciot. [IpeacraButen KUCIOT: cepHasi,
consiHas, azorHas. [loHsTne o mkame kucioTHoctu (mkana pH). M3Menenue okpacku
UHAUKATOPOB.

Conm Kak MpOM3BOJIHBIE KUCIOT U OCHOBAaHUM, UX COCTaB M Ha3BaHUsA. PacTBopuMoOCTh coneit
B Boze. IlpencraBurenu coseil: xnopua HaTpus, kapOoHaTt U ¢ocdar kanpuus. AMOppHBIE U
KPUCTAJUIMYECKUE BEUIECTBA.

Me:xMoseKysapHble B3auMOJCHCTBUSA. THUINBI KPUCTAJUIMUECKUX PEUIETOK. 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT TUIIOB KPUCTAUIMUECKUX PEIIETOK.

Yuctele BemecTBa U cMecu. [Iprmepsl )KUIKKUX, TBEPABIX U ra3000pa3Hbix cMeceid. CBolicTBa
YHUCTBIX BellecTB M cMmeced. Mx cocraB. MaccoBas u 0oObeMHas J0JIM KOMIIOHEHTa CMECH.
Pacdetsl, cBsI3aHHBIE C UCTIOIB30BAHUEM TMOHSATHUS «OJIS».

JNemoncrpanuu. OGpasibl OKCUIOB, KHCIOT, OCHOBAaHUN U coyiell. Moaenn KpHCTaIMuecKuX
PEIIeTOK XJIOpUia HaTpHs, amMasa, okcuaa yriepoaa (IV). KucinotHo-1enounsie WHIUKATOPHI,
M3MEHEHUE UX OKPACKH B PA3NMYHBIX CpelaxX. YHUBEPCATbHBIA MHAUKATOP U W3MEHEHUE €ro
OKpacku B pa3nuuHbIX cpenax. [llkama PH.

JlabopaTopHble ONBITHI.



8. O3HaKOMIIEHIE C KOJUIEKIIUEN OKCHUIIOB.
9. O3HaKOMJICHHE CO CBOMCTBAMHU aMMHAKA.
10. KauecTBeHHas peakiys Ha YIIEKUCIIbIN Tas3.
11. Onpenenenne pH pacTBOPOB KMCIOTHI, IEIOUH U BOIBI.
12. Onpenenenuie pH TMMOHHOTO ¥ S0JI0YHOTO COKOB Ha Cpe3e III00B.
13. O3HakoMIIeHME C KOJUIEKIIUEN COJIEH.
14. O3nakomiieHHE € KOJUIEKLMEH BELIECTB C pPa3HbIM TUIIOM KPUCTALINYECKOH PELIETKH.
H3rorosieHue Moaenel KpUCTAJUIMYECKUX PEIIETOK.
15. O3nakomiieHue ¢ 00pas31oM FOPHOM MTOPOJIBI.
KoHntposbnas padora Ne3
Tema 4. U3meHeHus1, TPOUCXOAfALIHME C BelllecTBaMu 12 4

IlonsTHE ABJIEHUH, CBSI3aHHBIX C U3MEHEHUSMHU, IPOUCXOISAIINMH C BEIIECTBOM.

SIBneHus1, CBSI3aHHbIE C U3MEHEHUEM KPUCTAINIMYECKOI'O CTPOEHHUS BEILECTBA IPU MOCTOSHHOM
ero cocraBe, — (usndyeckue spieHus. Duznueckue SABIEHUS B XHUMHUU: JUCTUILUISALMS,
KPHUCTAJNTU3aIMs, BbIIIAPHBAHWE M BO3TOHKA BEIIECTB, (pUIBTpOBaHWE M LEHTPUPYTHPOBAHUE.
SIBneHus1, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEILECTBA, — XMUMHYECKUE peakuuu. IIpusHaku u
YCIIOBUS IPOTEKAHUS XUMUUECKHUX peakuil. Briienenne TemnoTsl U cBeTa — peakluy FOpeHHUsl.
[TonsiTHE 00 9K30 - U SHIOTEPMUYECKUX PEAKIIHIX.

3aKOH COXpAaHEHHUS MAcChl BEIIECTB. XUMHUYECKHE YpaBHEHMs. 3HAuU€HUE HMHAEKCOB U
k03 Puunento. CocraBieHue ypaBHEHUH XUMUYECKUX PEaKIHii.

Pacuersl mo XxuMu4eckuM ypaBHEHUsM. PerieHue 3ajau Ha HaXOXACHUE KOJIMYECTBA, MAcChl
win o0beMa MPOAYKTAa PEaKLUUU 0 KOJIMYECTBY, Macce WM O0ObEMY HCXOJHOTO BELIECTBA.
Pacuertsl ¢ uCnoab30BaHUEM MOHSTHS «I0JIs1», KOT/1a HCXOJIHOE BEILIECTBO J1IaHO B BUJIE pacTBOpa
C 3aJaHHOM MacCOBOM JOJIEW PaCTBOPEHHOI'O BEILECTBA WA COAEPXKUT OMIPEICIICHHYIO JIOJIIO
IIpUMECEH.

Peakuuu pasnoxenus. llpencraBieHne o CKOpOCTH XMMMUYECKHX peakuui. KarammzaTopsl.
®epmenThl. Peakiiuu coennnenus. Karanutuueckue U HEKaTaIUTUYECKUE peakluu, 0OpaTUMbIe
U HeoOpaTuMble peakiuy. Peakiuu 3amenienus. P akTHBHOCTH METaJUIOB, €r0 UCIOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEaKLMUi MEXAy MeTallaMM U KHCIOTaMH,
peakuuil BBITECHEHUSI OJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH APYrMMH MeTaulaMu. Peakuun
oOMeHa. Peakiuum HeiTpanuszanuu. YcioBUsS NMPOTEKaHUs peakuil oOMEHa B pacTBOpax [0
KOHIIA.

Tumel XUMHUYECKMX peakIuid Ha IIpUMEpe CBOWCTB BOJAbL. Peaknus pasnoxeHus —
ANIEKTPOJIN3 BOJBl. Peakuny coennHEHUs — B3aMMOJEHCTBHE BOJBI C OKCHUIAMH METaUIOB U
HEMETAJJIOB. YCIIOBUE B3aMMOJIEHCTBUS OKCHJIOB METAJUIOB W HEMETauloB ¢ BoJou. Ilonsarue
«TUAPOKCUIB». Peakiium 3amMenienns — B3auMoieicTBUE BOJIbI ¢ MeTaiaMu. Peakiiun ooOMeHa —
TU/IPOJIN3 BEILECTB.

JNemoncTpanuu. [IpuMepsl ¢u3nueckux sBIEHUM: a) ruiaBiaeHue napaduHa; 06) pacTBOpeHHE
OKpallleHHBIX coJiel; B) AuU(Qy3us AYMHCTHIX BemecTB. [IpuMepsl XUMUYECKUX SIBICHUN: a)
rOpeHre MarHus; 0) B3auMoJieiicTBHE COJISTHOM KUCIIOTHI C MPaMOPOM HJIM MEJIOM; B) MOJyYeHHE
ruapokcuaa wmenu (I); 1) pacTBOpeHHME TOMYYEHHOTO THAPOKCHIA B KHUCIOTax; 1)
B3anmojeiicteue okcuaa meau (II) ¢ cepHoOl KHUCIOTON MpU HAarpeBaHWU; €) pa3IoKEHUE
NepMaHraHaTa Kajus 3) B3aUMOJIeHCTBHE pa30aBIEHHBIX KUCIOT C METAJUIAMHU.

JlabopaTopHbIe ONBITHI

16. ITpokanuBanue Meau B IUIAMEHU CIIUPTOBKH.

17. 3amenienue menu B pactBope xjopuaa menu (II) sxenesom.

KonTponbnas padota Ned

Tema 5. IIpakTukyml.

IIpocreiimme onepauuu ¢ BemeCTBOM— PacCIpeAeIIeHbI 10 TEMaM:



1. [IpaBuna TexHUKH O€30MaCHOCTH NpU paboTe B XUMHUYeckoM kabuHere. [Ipuemsl oOpareHus
¢ 1abopaTopHBIM

000pyIOBaHUEM U HarpeBaTelbHbIMU MpuOopamu - Tema Nel.

2. HabmroeHus 3a U3MEHEHHUSIMH, TPOUCXOSIIMMU C TOPSIIEeN CBEYOH, U UX OMHCAHHUE — TeMa
Ned.

3.04ucTKa 3arpsA3HEHHOM MTOBAPEHHOM cosii — Tema No3

4. Ilpu3Haku XUMUYECKUX peakiuil — Tema Ne 4

5. IlpuroTroBiieHHE pacTBOpa caxapa U pacueT ero MacCOBOM /1011 B pacTBoOpe — Tema Neb

Tema 6. PactBopenue. PactBopsl. CBoOMCTBa pacTBOPOB JIEKTPOJHMTOB 15 u

PactBopenne  kak  ¢usMko-xumuueckuid  mpouecc. llonarme o  rugparax
kpucrauioryaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KaK MOJEIb 3aBUCHMOCTHU
pPacTBOPUMOCTH TBEPABIX BELIECTB OT Temmeparypsl. HacelllleHHbIE, HEHACBIUIEHHbIE U
IIEPECHIILIEHHBIE PACTBOPBL. 3HAUEHUE PACTBOPOB JJIsl IPUPOJIBI U CENBCKOTO XO35HCTBA.

[TonsiTHe 00 3MEKTPOIUTHUUECKON AUCCOLMALIMU. DICKTPOIUTH U HEIJEKTPOIUTHI. MexaHu3M
JUCCOLMAIMI 3JIEKTPOIIUTOB € PA3IUYHBIM XapakTepoM CBs3H. CTeneHb AIEKTPOJIMTUUYECKON
muccounanuu. CunbHble UM crabble  AMeKTposiuThl. (OCHOBHBIE — TOJIOKEHUS  TEOPUHU
ANEKTPOIUTUYECKON nucconanuu. onusie ypaBHeHus peakuuid. Peakiiuu oOmMeHa, uaymmue 10
koHna. Kinaccudukanusi HOHOB U UX CBOMCTBA.

Kucnorel, ux kmaccudukanms. Juccommanus KHCIOT W MX CBOHCTBA B CBETE TEOPUU
3JIEKTPOJIMTUYECKON  JAMccOUMalMKU. MOJIeKyasipHble W HOHHBIE YPaBHEHHUS PEaKLUM.
B3aumoneiicTBue KUCIOT C MeTaslaMu. OJEKTPOXMMHUYECKUN psJl HaNpsyKEHUN METasuloB.
B3auMopeiicTBue KUCIOT C OKCHJAMU METaJIoB. B3aumoaencTBue KUCIOT C OCHOBAaHUSAMH —
peakuus HeHTpanu3auu. B3anmMoelicTBrEe KUCIIOT ¢ coyisiMu. Vcrosib30BaHre TabIUITBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKN XUMHYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux Kinaccuukanms. Jlucconmanus OCHOBaHUN M MX CBOWCTBA B CBETE TEOPUU
3JIEKTPOJINTUYECKON Jucconanuu. B3aummopeiictBue ocHoBaHuil ¢ consiMu. Mcnonb3oBaHue
TaOJIMLbI  PAacCTBOPUMOCTH  JUJISl  XAPAKTEPUCTUKH  XHMMHUYECKUX CBOWCTB  OCHOBAHHUHU.
B3aumopeiicTBue menoveil ¢ OKCHIaMu HEMETAILIOB.

Conu, ux JauccolManus U CBOICTBA B CBET€ TEOPUU AIIEKTPOIUTHUYECKOM JHMCCOLMALIUU.
BzaumopeiictBue comeil ¢ MeTannamMu, 0COOEHHOCTH ITHX peakiuil. B3anmopeiicTBue coneil ¢
consimMu. Mcnonp3oBanue TabIUIbl paCTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB
COJIEH.

O06001menue cBeeHn 00 OKCHIaX, UX KIacCH(UKAIIMN U CBOMCTBAX.

['eHeTnyeckue psaapl MeTalula M HEMeTaula. ['eHeTmdeckas CBS3b MEXAy KiaccaMu
HEOpraHnyeckux BemecTB. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OmnpeneneHue creneHeld OKUCIEHUS [UId DJEMEHTOB, OOpa3yloIlMX BEIIeCTBA pPAa3HbBIX
KjaccoB. Peaknum HMOHHOrO O0OMEHa M  OKHMCIUTEIbHO-BOCCTAHOBHUTENBHBIE PEAKIIMU.
OxucnauTenb ¥ BOCCTAHOBUTEND, OKHCIEHHME U BoccTaHOBiIeHHE. COCTaBIEHHE YpaBHEHUN
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM JIEKTPOHHOIO OajlaHca.

CBolicTBa NpPOCTBIX BEIIECTB — METANIOB M HEMETAUIOB, KUCIOT M COJEH B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.

JemoncTpanuu. VcnbiTanue BENIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOAHOCTh. 3aBUCUMOCTD
ANEKTPONPOBOJHOCTH YKCYCHOW KHCIJIOTHI OT KOHIIEHTpauuu. B3aumMoaencTBue UHKa ¢ CEpoi,
COJISTHOM KucnoToi, xmopuaom Meau (I1). 'openue maruus.

JlaGopaTopHbie ONBITHI

18. Ilony4yeHune HepaCTBOPUMOTO THAPOKCUAA U B3aUMOAECHCTBHE €r0 C KUCIOTaMHU.

19. BzaumoneiicTBuE KHCIOT C OCHOBAaHUSMH.

20. BzanmopeicTBHE KUCIOT C OKCHIaMU METAJIJIOB.

21. BzauMopeicTBrE KUCIOT C KUCIOT ¢ METaJUIAMH.

22. B3anMopaencTBHE KUCIOT ¢ METAJUIAMH.



23. B3anMoeCTBHE KUCIOTHBIX OKCUJIOB C OCHOBHBIMU OKCHJIAMHU.

24. BzauMogeicTBUE KUCIOTHBIX OKCHIOB CO IIEJI0OYaMMU.

25. B3anMoJeiCTBHE KUCIOTHBIX OKCUJIOB C BOJIOM.

26. B3zauMogenicTBHE OCHOBHEIX OKCUIIOB C KMCJIIOTaMHU.

27. B3anmoeiicTBrE OCHOBHBIX OKCHJIOB C KUCJIOTHBIMH OKCHIAMHU.

28. B3aumopelicTBre OCHOBHEIX OKCUIIOB C BOJOM.

29. B3anMmo1eiiCTBHE OCHOBAHHH ¢ KUCIIOTAMU.

30. BzaumoelicTBre OCHOBAaHUM C KUCIOTHBIMU OKCHIAMMU.

31. B3aumopelicTBHE OCHOBAHUM C COJISIMH.

32. BzaumoelcTBue COJIEN ¢ KUCIOTaMU.

33. B3aumoaelcTBHE COJICH ¢ IIEI0YaMHU.

34. B3zauMoielcTBUE COJIEH C COISIMHU.

35. B3aumoeiicTBue pacTBOPOB COJIEH ¢ METaUIaMH.

Kontposbnas padota Ne5

Tema 7. IIpakTukym 2. CBolicTBa pacTBOPOB 3JIEKTPOJIUTOB — IPOBOJUTCS MPU U3Y4YEHUU
TeMbl Ne6 ( IpH HAJIMYUU PEAKTUBOB B IIKOJIE U 000PYIOBaHU)

6. YcoBus TEUCHHUS XUMHUECKUX PEAKIMl MEX1y paCTBOPaAMU AJIEKTPOIUTOB 0 KOHIIA.
7. CBolicTBa KHCIIOT, OCHOBAaHHUI, OKCHJIOB M COJICH.

8. PemieHue skCnepuMeHTAIbHBIX 3a71a4.

9 kJacc

IloBTOpEHNE OCHOBHBIX BONIPOCOB Kypca 8 Ki1acca u BBe/ieHHe B Kypc 9 kiacca (6 1)

Beenenne. OOmias XapakTepUCTHKAa XUMHUYECKHX OJIIEMEHTOB M XHMHUYECKHX PEaKIUil.
[lepnonnueckuii 3akoH u Ilepuoguyeckas cucrema xumuyeckux 3nemeHToB /1. . MenneneeBa
(10 v)
XapakTepucTuKa 3JEMEHTa IO €ro MojoxkeHuro B Ilepumoanueckoil cuUcTeME XHMHYECKUX
anemenToB J[. . MenneneeBa. CBolicTBa OKCUIOB, KUCJIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
3JIEKTPOJIMTUYECKON JUCCOLMAMM U OKHUCJIEHUSA-BOCCTAHOBJICHUA. [loHsATHE O mepexoaHbIX
JJIEMEHTaX.

AMdotepHocTh. ['eHeTHueckuil psa MepexoAHOro sneMmeHTta. llepuoanueckuii 3aKoH U
[lepuonuueckass cucrema xumuyeckux daeMmeHToB J[. WM. MenneneeBa. Xumuueckas
OpraHM3alys KUBOM U HEXXKUBOW MPUPOJbl. XUMHUECKUN COCTAB Spa, MAHTUH U 36MHOM KODBI.
XUMHYECKHE DJIEMEHThl B KIETKaX JKUBBIX OPraHu3MoB. Makpo- U MHKPO3JIEMEHTHI.
OO6o0uieHne cBeeHUH O XMMHUYECKUX peakuusax. Kimaccupukanus XMMHYECKUX peakUui 1o
pa3IUYHBIM TpPU3HAKAM: «4YHUCIO W COCTaB pPEArupyrolIMX U 00pa3yIoLIUXCs BELIECTBY,
«TeroBoi 3¢ (deKT», «HampaBlEeHUE», «HU3MEHEHHE CTElEHEH OKMCIEeHHsS DJIEMEHTOB,
o0pa3ylomux pearupyrolue BeulecTBay, «pa3a», «MCIoib30oBaHue KaTaiuzaropa». Ilonsrue o
CKOPOCTH XUMHUYECKOW peakiuu. PakTopbl, BIUAIOIME HAa CKOPOCTh XMMHMUYECKHUX PEaKLIHM.
Karanuzatops! u karanus3. MHruOUTOpHI. AHTHOKCUIAHTHI.

JleMoHCTpAaLUK.

Pasmuunbie popmer tabmumer J[. M. MenpeneeBa. Mopenu aromMoB dieMeHTOB |—3-T0
nepuo1oB. MoJienib CTpOeHUs 3eMHOT O 11apa (MoNepeyHblit pazpes).

3aBUCHUMOCTh CKOPOCTH XUMHYECKOW peakIUu OT HPUPOJBl pEearupyrolux BelIeCcTB.
3aBUCHUMOCTb CKOPOCTM XUMHYECKOW peakUuu OT KOHIEHTPAlUM pPEarupyrouiux BEIECTB.
3aBUCHUMOCTh CKOPOCTH XHMMHYECKOW peakluu OT IUIOLIAAM CONPHUKOCHOBEHHS pearupyrommux
BEILECTB («KHUIIALIUNA CIOM»).

3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM peakluu OT TeMIIepaTypbl pPEearupyrouiux BelecTB.
['OMOreHHBIN U TeTEPOreHHbI KaTaau3bl.

®epMeHTaTUBHBIN KaTtanu3. THrubupoBanue.

JlabopaTopHble ONBITHI.

1. ITonyueHnne ruapoKcHIa HUHKA U UCCIIETOBAHNE €r0 CBOMCTB.



2.MopenupoBanue mnoctpoeHus llepuoanueckoil cucrempl xumuueckux snaemeHtos JI. W.
Meuneneesna.

3. amenieHue xene3oM Meau B pactBope cynbparta meau (I1).

4. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOH peaklUuu OT MPUPOJbl PEarupyroluX BEIIECTB Ha
IIpUMepe B3aUMOAEUCTBUS KUCIOT ¢ METAJIIIAMH.

5. 3aBHCUMOCTbH CKOPOCTH XMMHYECKON peakIMK OT KOHLIEHTPALUU PEarupyroiux BeUIeCTB Ha
IIpUMepe B3aUMOJEHCTBHS LIMHKA C COJITHON KMCIIOTOM pa3IMYHON KOHUEHTPALH.

6. 3aBUCUMOCTbh CKOPOCTH XMMHYECKON PEeaKIMK OT IJIOIAAN COPUKOCHOBEHUS pearupyronmx
BELIECTB.

7. MonenupoBaHHe «KHUIISALIETO CIOSI.

8. 3aBUCHMOCTb CKOPOCTH XMMHUECKOH peakluu

OT TeMmIepaTypbl pearupyrolliux BeIIecTB Ha mpumepe B3aumojencTBusi okcuna menu (II) c
pacTBOPOM CEPHOM KUCIIOTHI pa3IMdHOMN TeMIIepaTypshl.

9. PaznoxxeHue mepokcusia BojaopoAa ¢ momoliplo okcuaa mapranna (IV) m karamaser. 10.
OO0Hapy’keHue KaTana3bl B HEKOTOPBIX MUILEBBIX IPOAYKTAX.

11. MarubupoBanne B3auMOACHCTBUS KUCIIOT C METAIAMU YPOTPOITHHOM.

Tema 1. Metaan (18 1)

[Tonoxxenne ™ertamwmoB B Ilepuoguueckoit cucteme xumuueckux osnementoB . U.
MenpeneeBa. Metanueckasi KpUCTAJIMUECKAs PEeLIETKAa U METAJUIMYECKass XMMUYECKasi CBSI3b.
OO6ume ¢Qusnueckue cpoiictBa MeTayuioB. CIulaBbl, UX CBOICTBa M 3HaueHUE. XUMHUYECKUE
CBOICTBa METa/NIOB KaK BOCCTAaHOBMTEJNEH, a TakkKe B CBET€ UX TIOJOXKEHUS B
ANEKTPOXUMHUUYECKOM DSy HampspkeHud MertaioB. Koppos3us mMeTaioB U criocoObl 60phObI €
Hell. Meramtsl B mpupoze. O0mue criocoOb! UX MOTyYeHUS.

OOwrast XapakTepuCTHKa IIEIOYHbIX METauIoB. MeTtaiuibl B npupoze. Obume crnocodbl ux

IIOJIyYEHHUS.
Crpoenue atoMoB. IlesounbIe MeTauIbl — MPOCTHIE BEIECTBA. BaxxHelne coeJuHEHUS
[IEJIOYHBIX METAJJIOB — OKCHJIBI, THAPOKCHUIBI U COJIM (XJIOPHIBI, KapOOHATHI, Cynb(aTsl,

HUTPATHI), UX CBOICTBA U IPUMEHEHHE B HAPOJHOM Xo3siiicTBe. Kanuitnbie ynoOpeHus.

OO01as xapakTepuCTHKa 3JIEMEHTOB IJIaBHOM noArpynmsl 11 rpymnimer.
Crpoenue aromoB. lllenoyHo3emenbHble MeTamibl — MPOCThIE BellecTBa. BakHelue
COCIMHEHUS IIETOYHO3EMENbHBIX METAJUIOB — OKCHJbI, THIPOKCHABI U COJH (XJIOPUJBL,
KapOOHAaThl, HUTpaThl, cyibdaThl, ¢ocharel), MX CBOWCTBA M NPUMEHEHHE B HAPOJHOM
XO3HCTBE.

ATOMUHUM.
Crpoenue atoma, (hU3MYECKHE U XMMHYECKHE CBOWMCTBA MpocTOro BemiecTBa. CoeauHEHUSs
ATIOMUHUS — OKCHJl U TUAPOKCUM, UX aM(oOTepHbIil XapakTep. BaxHeilne conyu amoOMUHUS.
[IprMmeHeHne aTFOMUHUS U €0 COCIMHEHUI.
Keneso.
CrpoeHnue atoma, QuU3MYEeCKHMEe M XMMHMYECKHE CBOMCTBA MPOCTOrO BellecTBa. | eHeTHueckue
panel Fet+2 wu Fe+3. Baxneiimue conu skene3a. 3Hau€HUE Kelle3a M €ro COCAMHEHUH s
IIPUPOJBI U HAPOJHOIO XO35KCTBA.
JleMoHCTpALUK.
OO0pa3ibl MET0YHBIX U IIEI0YHO3EMETbHBIX METAJLIOB.
OO0pa31bl CIIIaBOB.
B3anmoneiicTBue HaTpUs, TUTUA U KaJIbIHS C BOJOM.
B3auMopeiicTBrue HaTpusi U MarHus ¢ KUCIOpoaoM. B3anumoelicTBre METAIIIIOB C HEMETAIIIAMU.
[Tomyuenue runpoxcuaoB xxenesa (1) u (III).
JlabopaTopHbIie ONBITHI.
12. B3aumoaeicTBuEe pacTBOPOB KHUCIIOT U COJIEN C METAJIIAMU.
13. O3HaKOMIIEHHE C pylaMU JKeJle3a.
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14. OxpammBaHue MJIaMEHU COJIIMH IIEJTOYHBIX METAJIIIOB.

15. B3aumoelcTBrEe KaIbIUS C BOJOU.

16.ITony4yeHue ruApoOKCUIA KabLUsI U UCCIEIOBAaHUE €T0 CBOMCTB.

17. IlonydyeHue rupoOKCH/ia aTlOMUHMS U UCCIIEOBAHUE €T0 CBOMCTB.
18. BzaumopeiicTBue *xee3a ¢ COMTHON KUCIOTOM.

19. ITonmyuenwne ruapokcuaos xenesa (1) u (II1) u u3ydenune ux CBOKCTB.

IIpakTukym 1. CBolicTBa METAJUIOB U UX COEIMHEHUH (2 )

1. OcyiiecTBieHHE LIENOYKH XUMUYECKUX TTPEBPALLICHHIA.

2. IlonyueHue U CBOMCTBA COEAMHEHUN

METaJlIOB.

3. Pelrenue skcriepUMEHTANIbHBIX 3324 Ha PaCliO3HABAHKE U MOJTYyYEHUE COCTUHEHUI
METaJlIOB.

Tema 3. Hemeraiuibl (26 4)

OO0mas xapakTepucTHKa HEMETAILIOB: ToJIokeHue B llepromnyueckoil cucteMe XMMHUYECKUX
sanemenToB [. 1. MenneneeBa,0c00€HHOCTU CTPOCHHSI aTOMOB, AJIEKTPOOTpHULATEIbHOCTE (D0)
KaK Mepa «HeMeTaJUTMIHOCTHY, pan D0. Kpucrammmyeckoe cTpoeHue HEMETANIOB — MPOCTHIX
BEIIECTB.

Annorponus. ®usndeckre cBolcTBa HeMETAIOB. OTHOCUTEIILHOCTh TOHATHH «METaLI» U
CHEMETaJ».

Bonopoa. Ilonoxenune Bogopoaa B [lepronnueckoi cucremMe XuMU4eckux anemeHToB Jl. U.

Mennenesa. CtpoeHue aroma U MOJIEKyibl. PU3NUECKHEe U XMMUYECKHE CBOMCTBA BOJOPO/IA, €T0
IIOJIy4YEHUE U IPUMEHECHHUE.

Bopa. Crpoenue moiekynsl. BonoponHas xumudeckas cBs3b. @usndeckue cBOMCTBa BOJBI.
AHoManuu cBoicTB Boabl. ['uapodunbHbie U runpodoOHble BemecTBa. XUMHUYECKHE CBOMCTBA
Bonbl. KpyroBopor Boxmbl B mpupojne. Bomooumctka. Aspamust Boapl. BeITOBBIE (DHUIBTPHL
MunepanbpHble BOABI. JJUCTHIUIMPOBAaHHAS BOJA, €€ TIOJyYEHHUE U IPUMEHEHHE.

O6mras xapakrepuctuka rajgoreHoB. Ctpoenue atomoB. [IpocThie BemiecTBa U OCHOBHBIE
COCIMHEHUS] TaJOreHOB, WX cBoiicTBa. Kparkme cBemeHus o xjope, Opome, grope u ioxe.
IIpuMeHeHre raJloreHoB U MX COEAMHEHUH B HAPOIHOM XO35MCTBE.

Cepa. Ctpoenue aToma, aJlJIOTPONHMsI, CBOMCTBA M IPUMEHEHHE poMOnuecKoil cepbl. OKCHIbI
cepol (IV) u (VI), ux nonyuyenue, cBoiictBa u nmpumeHenue. CepHasl KUCIOTa U €€ CONH, HX
IIPUMEHEHNE B HAPOAHOM X03siicTBe. [IpOM3BOACTBO CEPHOM KHUCIOTHI.

A3zor. CtpoeHHe aToMa M MOJEKYJbl, CBOMCTBA IPOCTOrO BEIIECTBA. AMMHUAK, CTPOEHUE,
CBOIiCTBa, mosiyueHue M npuMeHeHue. Coiau aMMOHHS, X CBOMCTBAa W MpuMeHeHue. OKCHbl
azota (II) u (IV). AsorHas kucnora, ee cBoWcTBa M INpuMeHeHHe. HuTpaTel u HUTPUTHI,
npobiieMa uX Co/IepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.

®ochop. CrpoeHue aroma, algoTponus, CBOHCTBa Oenoro M KpacHoro ¢ocdopa, ux
npuMeHeHne. OcHOBHbIE coenuHeHHs: okcua (ocdopa (V) u oprodochopHas Kucnora,
dochatsl. DochopHblie yroOpeHus.

VYraepon. CrpoeHue aroma, aJuIOTPONHs, CBOHCTBA MOJU(HKAIMHA, npuMeHeHne. OKCHIbI
yriepoga (II) m  (IV), ux cBoiictBa u nmpumeHenue. KapOoHaTsl: KalbLUT, COJa, MOTAll, UX
3HAYEHHE B IPUPOJIE U KU3HH YEIOBEKA.

Kpemuuii. CtpoeHue aroma, KpUCTAIMYECKUN KPEMHHI, €ro CBOMCTBA M IMPUMEHEHUE.
Oxkcun kpemumsi (IV), ero mpupomnsie pasHOBHAHOCTH. CHUIUKATHl. 3HAYCHUE COEAMHEHUU
KPEMHHS B )KMBOM M HE)KMBOU mpupoje. [IoHsaTHE 0 CHITMKaTHOW MPOMBIIIIIEHHOCTH.
JleMoHCTpanun
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OO0pa3ibl rajJoreHoB — MPOCTHIX BEIIECTB.
BzaumopeicTBue TAIOTEHOB € HATPUEM, C ATFOMUHUEM.
BriTecnenne xsiopom Opoma WM M0J1a U3 PACTBOPOB UX COJICH.
BzaumopeicTBue cepol ¢ METAUIaMU, BOJOPOJIOM U KUCIOPOIOM.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO.
[TornouieHue yriemM pacTBOPEHHBIX BEIIECTB UM ra30B. BoccTaHoBIeHHE MeaU U3 €€ OKCUa
yrieMm.
OO0pa3iubl NPUPOIHBIX COSAMHEHH XJI0pa, cephbl, pocdopa, yriepoaa, KpeMHHUS.
O06pa3iupl BaXXKHEUIIUX 11 HAPOJHOTO XO03SHCTBA CyNb(aToB, HUTPATOB, KAPOOHATOB, pochaTos.
OO6pa3s1pl cTekna, KEpaMUKU, IEMEHTA.
JlabopaTopHble ONBITHI.
20. ITonyuyenue u pacro3HaBaHHE BOAOPOJA.
21. UccnenoBanue NOBEPXHOCTHOTO HATSHKEHUS BOJIBI.
22.PacTBOpeHHE NIepMaHraHaTa Kajaus Wid MeIHOro Kyrnopoca B Bojie. 23. I'uaparauus
o0e3BoxkeHHoro cynbdara meau (II).
24. VI3roToBi€HHE THUIICOBOTO OTIIEYATKA.
25. O3HaKOMIIEHHE C KOJUIEKIUel ObITOBBIX (DUIBTPOB.
26. O3HaKOMJIEHHE C COCTaBOM MUHEPAIbHOM BOJIBI.
27. KadecTBeHHas peakiys Ha raJlOreHU-HOHBI.
28. [lomyyeHue u pacrno3HaBaHUE KUCIOPO/Ia.
29. I'openue cepsl Ha Bo3yxe U B kuciopoje. 30.CoiicTBa pa30aBIeHHON CEPHON KUCIIOTHI.
31. 3y4yeHue cBOICTB aMMHUaKa.
32. Pacnio3HaBaHue coJjield aMMOHHUS.
33. CpoiicTBa pa30aBiIeHHON a30THOI KUCIOTHI.
34. BzaumoelicTBUe KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
35. T'openue docdopa Ha BO3AyXE U B KUCIOPOJE.
36. PacnioznaBanue ocgaTos.
37. T'openue yriisi B KUCIOPOJIE.
38. Ilony4yeHue yrojbHON KUCIOTHI U U3yYEHUE €€ CBOICTB.
39. Ilepexon kapOOHATOB B TMIPOKapOOHATHI.
40. PaznosxeHue ruapokapOboHaTa HaTpUsl.
41. IlonyyeHne KpeMHEBOM KUCIOTHI U U3YYEHHE €€ CBOWCTB.
IIpakTuxym 2. CBoiicTBa coeHeHNH HeMeTauioB (3 4)
1. Pemienue skcnepuMeHTaNbHBIX 3a7a4 1o Teme «lloarpynmna rasoreHosy.
2. Pemenue skcriepuMeHTaANbHBIX 3a7a4 1o TeMe «lloarpymnmna kuciaopoaay.
3. Pemienue skcriepuMeHTalbHbIX 3a1a4 1o Teme «[loarpynna azoray.
4. Pemienue sKkcrepuMeHTaNBHBIX 3a11a4 1o TeMe «lloarpymma yriepoaay.
5. [lonyuyenue, coOupanue u pacro3HaBaHUE Ta30B.
O000menne 3HaHUH 10 XMMHH 32 KypC OCHOBHOM mKoJbl. ITogroroBka k
rocyaapcreeHHoii urorosoi arrecranun (I'NMA) - 184

Ilepuognueckuii 3akoH u Ilepuognueckas cucremMa xumuyeckux oanementos /J[. H.
MenneneeBa. @uU3MUECKUIl CMBICI MOPSAKOBOTO HOMEpa »3JEMEHTa, HOMEpPOB IMEpUoaa U
rpymmbl. 3aKOHOMEPHOCTH W3MEHEHHS CBOWMCTB AJIEMEHTOB W MX COCIMHEHHWH B TEPHOJAX W
rpynmnax B CBETE MPEJCTABICHUNA O CTPOCHUU aTOMOB 3JIEMEHTOB.
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3HaueHue MEePUOJUYECKOro 3aKoHa. BUIbI XMMHUYECKUX CBSA3€M M TUIBI KPUCTAJUTMUECKUX
pemieTok. B3anMocBs3b cTpoeHus: U CBOMCTB BemiecTB. Kiaccudukanus XMMUUYECKHX pPeakIui
10 PA3JIMYHBIM MTPU3HAKAM (YUCIIO U COCTAB pEarupyromux 1 00pa3yoIxcsl BEIIECTB; HATHINE
rpaHuiibl  pasfena (a3; TeroBod JPQeKT; U3MEHEHHWE CTENeHEH OKHUCICHUS aTOMOB;
UCITIOJIb30BaHUE KaTaln3aTopa; HampaBjieHue mporekaHus). CKOpOCTh XUMHUECKUX PEaKUuil U
dakropsl, Biustomme Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKUUi M CHOCOOBI CMEUIeHUs
XUMHYECKOT'O PAaBHOBECHS.

[IpocTeie U cloKHBIE BellecTBAa. MeTamibl U HeMeTaIbl. | eHeTHYecKHue psibl MeTasuia,
HEeMeTallla M mepexofgHoro Meramwia. OKCuAbl W THAPOKCUABI (OCHOBAaHMS, KHUCIIOTHI,
am(pOoTepHBIC THAPOKCHUIBI), coli. VX cocTaB, kiaccupukamnus 1 o0Ire XuMHUIECKHEe CBOWCTBA B
CBETE TEOPHHU AIIEKTPOIUTUIECKOMN TUCCOIHALINY.

3. TemaTHuyeckoe IIAaHUPOBaHUE

Ne TeMmsbl KommuecTBo yacos
110 IporpamMme

| BBenenne 8

1 [Tpeamer xumuu. BemnecTra 1

2 [IpeBparnienus BeniecTs 1

3 | 3Haku XUMUYECKUX 31eMeHToB. [lepuoanueckas rabnuna 1
JA.N.Menneneena

4 | Xummueckue Gopmyiel. OTHOCHTEIBHBIE AaTOMHAS H 1
MOJICKYJISIPHAs! MAacChl

5 | Pacuersl mo Xxumu4eckum Gopmyinam 1

6 | Craprosslii KoHTpOIIb (Nol) 1

7 | XapakTepucTHKa BENIECTBA IO €r0 XUMHUYECKOH (hopmyIie 1

8 | [Ipaktuueckas padora Nel «I[Ipuemsbl oOpaiienus ¢ 1
nabopaTopHbIM 0bopynoBanuem» Th

Il | ATOMBI XMMHYECKHX 3J1eMeHTOB 12

9 | OcHOBHBIE CBEJICHHS O CTPOSHUH aTOMOB 1

10 | Xumuueckuit sneMeHT. M30Tombl 1

11 | DnektpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000JI0YEK aTOMOB 1

12 | DnexTpoHHBIE U ANIEKTPOHHOTpaduIecKrne KOHPUTyparuu 1
aTOMOB MaJIbIX TIEPHOIOB.

13 | [lepuoanyeckasi cuCTeMa XUMHUYECKUX JIEMEHTOB U CTPOCHHE 1
aTOMOB

14 | Knaccudukanus XuM. srieMeHToB. MI3MeHeHne cBOICTB 1
3JIEMEHTOB

15 | MonHad cBs3b 1

16 | KoBaneHTHast HeMoJsipHAs CBSI3b 1

17 | DnexrpoorpuuarensHocTs. KoBaneHTHas nosisipHas CBs3b 1

18 | Meramuueckast CBS3b 1

19 | OGo6enue U cucreMaTu3anys 3HaHUHM 10 TeMe ATOMBI XUM. 1
HIIEMEHTOB

20 | KonrponbHas padota Ne2 o Teme « ATOMBI XUMHYECKHX 1
HIIEMEHTOB)

11 | IlpocThie BemecTBa 7

21 | IIpocTeie BemecTBa — METAILIBI 1
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22 | IlpocTeie BemecTBa — HEMETAILIBI. AJUIOTPOTIHS 1
23 | KonmuecTBo BemecTBa. MossipHast macca 1
24 | MonsipHbIii 00BEM Ta30B 1
25 | Pemenne 3a7a4 Ha KOJIMYECTBO BELIECTBA 1
26 | O600meHne 1 cucTeMaTH3alus 3HAaHUH O MPOCTBIX BEHIECTBAX 1
27 | KonrponbHas pabota Ne3 no Teme «IIpocTsie BemecTBay 1
1V | CoenuHeHusI XUMHYECKHUX JJIEMEHTOB 15
28 | CreneHb OKUCIICHUS 1
29 | bunapubie coequHeHus. JleTy4re BoJOPOIHBIE COSTMHECHUS 1
30 | Oxcunsl 1
31 | OcHoBanHus 1
32 | Kucnotsl 1
33 | Conu 1
34 | OcHOBHBIE KJIACCHI HEOPTaHMYECKUX BEIIECTB 1
35 | AmopdHBIC 1 KpHUCTAUTMUECKHUE BEIIECTBA 1
36 | Yuctele BemecTBa U cmecH. Paznenenue cmeceit 1
37 | Ilpaktuueckas pabora No2 «OuncTka NOBapeHHON COIU 1
38 | MaccoBasi u o0beMHast 10151 KOMIIOHEHTOB B CMECH 1
39 | PacueTsl, cBSI3aHHBIE C TOHATHEM JOJIH 1
40 | Ilpaktuyeckas pabora Ne3 IlpuroroBnenue pactsopa. 1
41 | Ypok-ynpaxHeHue no reme «CoeMHEHUsI XUM. DJIIEMEHTOB 1
42 | KoutponbHas padora Ne4 o teme «CoeTMHEHUS XUMHYECKHUX 1
HJIEMEHTOB)
V | U3meHeHusl, IpoUCXOAsiINeE C BEIECTBAMH 12
43 | Ousnueckue ABICHUS. XUMAYCCKUE PEAKIIUH, YCIOBHS H 1
MPU3HAKU UX MPOTEKAHUS
44 | Ilpaktuueckas padora Ned4 «HabnroneHus 3a U3SMEHEHUSIMH, 1
MIPOUCXOJSIIIMMH C TOPSIIIEH CBEYOI»
45 | 3akoH coxpaHEHHs MacChl BEIIEeCTB. XUMUYECKHE YPaBHEHUS 1
46 | XuMH4ecKue ypaBHEHHUS 1
47 | PacueTsl M0 XUMHUYECKAM YPABHEHUSIM 1
48 | Peakmuu pa3noxxeHus 1
49 | Peaknuu coeqUHEHUS 1
50 | Peakumu 3amemenus. Peakiium oomena 1
51 | Tunbl XUMHUYECKHX peaKIMii Ha IPUMepe CBONCTB BOJIbI 1
52 | O0Oo0O0IIeHNE U CUCTEMATH3AIIMs 3HAHUI 110 TEME U3MEHEHUS, 1
MIPOUCXOJISIINE C BEHIECTBAMHU
53 | KonTponbHas padota Ne5 mo Teme «3MeHeHus, IPOUCXOISIIINe 1
C BEIIEeCTBAMI)
54 | Ilpaktnueckas pabora Ne 5 «IIpu3Hakyu XMMHUECKUX peaKLUi» 1
VI | PacrBopenue. PactBopsl. CBoiicTBa pacTBOpOB 14
3J1eKTPOJUTOB
55 | PactBopenue. PactBopumocTts. THunsl pacTBOpoB 1
56 | DnexTpoIuTHYECKas JUCCOIUAIUS. DIEKTPOIUTHI U 1
HEIIEKTPOJUThl. OCHOBHBIE MTON0KEHUS D /1.
57 | MloHHbIe ypaBHEHUsI peaKIfii 1
58 | YcioBus mpoTeKaHUs XUM. PEaKIHiA MEXY pacTBOPaAMH 1

QJICKTPOJIUTOB JO KOHIIA
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59 | Kucnotsl B cBete TOJI, nx kimaccudukaius 1 CBOHCTBA 1

60 | OcnoBanus B cBete TO/I, nX KaaccupuKaiys u CBOWCTBA 1

61 | Oxcunpl. Knaccudukamus. CBolicTBa 1

62 | Comum B cBeTe TO/I, ux cBOMCcTBa 1

63 | I'enernueckas CBSI3b MEXAY KJacCaMH HEOPTraHMUECKUX BEIIECTB 1

64 | CBoiicTBa OKCHIOB, KHCJIOT, COJIEH, OCHOBaHMIi- 0000IIeHNE U 1
CHCTEeMaTH3allMsl 3HAaHUH

65 | KonTpoawsHas pabora Ne6 o Teme «PactBopenue. PacTBopsi. 1
2]1»

66 | OKHCIUTENBbHO- BOCCTAHOBUTEIbHBIE PEAKIIUU 1

67 | CaoiicTBa, n3ydeHHBIX Ki1accoB B ceere OBP

68 | KonTpoabsHas pabora Ne 7 «MTorosas 3a Kypc 8 Kiaaccay 1
HTtoro 68

9 knacc
Ne Tembl KonnuecTBo yacos
0 MPOrpaMme

| | loBTOpeHHE OCHOBHBIX BONPOCOB Kypca 8 KkJacca u 6
BBe/IeHHMe B Kypc 9 kJiacca

1 | Crpoenue atoma, IICXD JI I Menneneesa 1

2 | XapakTepucTuKa XMMHYECKOTO 3JIeMEHTa Ha OCHOBaHUU 1
ero nosioxkenus B [lepuoandeckoi cucreme MeHieneena

3 | CpoiicTBa OKCHIOB M KHCIIOT B cBeTe TD]] 1

4 | CpoiicTBa OCHOBaHHMI U cosieil B cBeTe TO]] 1

5 | IlepexoaHbie 371€MEHTHI 1

6 Ilepuonuueckuii 3akoH u [leproanyeckas cucrema 1
211eMeHTOB MeneneeBa

Il | Merayuibl 18

7 | llonoxxenune metaisioB B [lepuonnueckoit cucreme 1
MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.
du3nuecKue CBOIICTBa METAJIIOB

8 | XuMuyeckue cBOKWCTBA METAIIIIOB 1

9 | OOuiee NOHSATHE O KOPPO3UU METAIIJIOB. 1

10 | CrnaBsr 11

11 | Metamisl B ipupojie. O61ue crnocoObl UX MOITy4eHUs!

12 | OGmas XxapaKTepuCcTUKa JIEMEHTOB TJIABHOM MOATPYIIIHI 1 1
TpyMIbI

13 | CoeMHEHUS MIEIIOYHBIX METAIIJIOB 1

14 | OGmas XxapakTepuCTHKA JIEMEHTOB IJIaBHOM MOATPYMIIBI 2 1
TPYIIIIBL

15 | CoennHeHue MEI0YHO3EMENbHBIX METAIIIOB 1

16 | IIpaxtuueckas padota Nel "OcymiecTBieHne ENOYKH 1
XUMHYCCKHX TPEBpaIIeHui

17 | AmomuHuMH, ero u3nYecKre 1 XUMHUYECKHEe CBOMCTBA 1

18 | CoenuHeHUsT ATFOMUAHUS 1

19 | IIpaxkTtuueckas padora Ne2 "Ilomy4yenue u cBoiicTa 1
COCIMHEHUI METAJIIOBY

20 | XKeneso u ero (puznyeckre 1 XUMHUYECKUE CBOMCTBA 1

21 | I'enernyeckue psaasl Fe2+, Fe3+. 1
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22 | Ilpaktuyeckas padbora Ne3 "Pemienne sKcriepuMeHTaTbHBIX 1
3a/la4 Ha Paclio3HaBaHUE U TIOJyYSHHUE BEIIECTB
23 | O6006meHune 3HaHui 110 Teme «MeTauTb» 1
24 | KonrponbHas pabota Nel o Teme «MeTayuibi» 1
111 | HemeTasasl 26
25 | O0mas xapakTepUCTHKA HEMETAJJIOB 1
26 | Bogopon 1
27 | O0mas xapaKTepuCTHKA raJIOTCHOB 1
28 | CoenuHEeHHSI TAJIOTCHOB 1
29 | Cepa, ee pusnueckne 1 XUMUUECKHE CBOMCTBA 1
30 | Okcusl cepsol. 1
31 | CepHas KHCIIOTa U €€ COJIU 1
32 | IIpaktuueckas padora Ne4 "Pemenue skcriepuMeHTaTbHBIX 1
3aga4 no teme «lloarpymnna kuciopoga»"
33 | A30T u ero cBOICTBa 1
34 | AMMUaK 1 ero CBOICTBa 1
35 | Conmn aMmMOHHS 1
36 | A30THas KMCJIOTa M €€ CBOICTBA 1
37 | Conu a30THCTON U A30THOM KHUCIIOT 1
38 | AzorHbIe ynoOpeHus 1
39 | Pemenue 3amauy. 1
40 | dochop 1
41 | Coemunenus dpochopa 1
42 | Yruepon 1
43 | Okcuasl yriepoaa 1
44 | KapboHatsl 1
45 | Kpemuuii 1
46 | CunmkatHasi MPOMBIIUIEHHOCTh 1
47 | Ilpaktuyeckas padora Ne5 "PemieHune skcnepuMeHTalIbHbBIX 1
3amad o teme «Iloarpymmel a3ora u yriaepoga»"
48 | OGoO0uieHre 3HaHMI TT0 TeMe HEMETAaJUIbI 1
49 | KontponpHas padora Ne2 o teme «HemeTabny 1
50 | IIpaktuueckas pabota Ne6 "[lonyuenue, cobupanue u 1
pacro3HaBaHue ra3oB"
IV | O600menne 3HaHU# 110 XUMMH 32 KYPC OCHOBHOI 18
KO0JIbL. [IoAroTOBKA K rocy1apcTBeHHO UTOTOBOM
arrecrauuu ('NA)
51 | [ICX5 [.1.Menneneera 1
52 | Ilepuognyueckwii 3axoH u [lepuoamueckas cuctema J[,1, 1
MenzeneeBa B CBETE TEOPUH CTPOSHUS aTOMa
53 | 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB DJICMEHTOB M UX 1
COEJIMHEHMI B MepHOJaX U TPyMIax
54 | Tumsl XUMHYECKHUX CBSI3CH 1
55 | Tunbl KPUCTAIUTMYECKHUX PEIIETOK 1
56 | B3aumoCBsI3b CTPOCHHS M CBOMCTB BEIICCTB 1
57 | Knaccudukanus XUMHUECKUX peaKIui 1
58 | Knaccudukanus XuMHUECKUX peakiui 1
59 | CkopoCTh XUMUYECKHUX PEaKITHH 1
60 | KaranuzaTtopbl 1
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61 | JIuccornumanusi 3I€KTPOIUTOB B BOJIHBIX PACTBOpax. 1
HoHHBIE ypaBHEHHUsI peak i
62 | OKUCIUTEILHO-BOCCTAHOBHUTEIIbHBIC PEAKITUN 1
63 | IIpocTeie U CIIOKHBIE BENIECTBA 1
64 | Knaccudukanus 1 CBOHCTBa HEOPraHUYECKHUX BEIIECTB 1
65 | 'eHeTnyeckue psbpl METaLIa, HEMETAJUIA U IEPEXOTHOTO 1
MeTaJuia
66 | Pemenwue 3amau 1
67 | Pemenwue 3a1a4 Ha MacCOBYIO JIOJIFO PACTBOPEHHOTO 1
BEIIECTBA M U30BITOK M HEJIOCTATOK
68 | UroroBas KOHTpoJIbHAsI paboTa 32 KypC OCHOBHOM IIKOJIBI
B popmarte A
HToro 68
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