[osicHuTeNbHAS 3aNINCKA
PaGouas mporpamma no xuMuu pa3zpaboTaHa Ha OCHOBE CIEAYIONINX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepabHOrO TOCYIAapCTBEHHOIO 00Pa30BaTEIbHOIO CTAHAApPTa OCHOBHOIO OOIIEro o0pa3oBaHMUS,
YTBEP)KIAEHHOTO TpukazoM MunoOpnayku Poccum ot 17 mekabps 2010 r. Ne 1897 (B pen. Ilpukazos
MunoOpHuayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577) (manee ®I'OC O0O0)

2. I[IpumepHO# OCHOBHOW 00pa30BaTEIILHOW MPOrPaMMBI OCHOBHOTO OOIIEro o0pa3oBaHus, 0I00PCHHON
@enepanbHbIM y4eOHO-METOIMYECKUM OOBEAMHEHHEM 10 00meMy 00pa3oBaHMIO (MIPOTOKOJ 3acelaHHs OT
08.04.2015 Ne 1/15)

B ocHOBY Kypca 10JIOKEHBI CIISAYIOIIHE HIeH:

® MaTepHalibHOE €IMHCTBO U B3aMMOCBSA3b OOBEKTOB U SBJICHUM MPUPOIbI;

¢ Bcaymasd poJib TCOPETUICCKUX 3HAaHUU JJIA o0bBsICHEHNS U IMPOrHO3MPOBAHUSA XUMHUUYCCKHUX ﬂBHeHHﬁ,
OLCHKU UX HpﬁKTH‘-ICCKOfI 3HAa4YUMOCTH,

® B3aNMOCBS3b KAUECTBEHHONM W KOJIMYECTBECHHOU CTOPOH XMMHWYCCKUX 00BEKTOB MaTCpHaJIbHOTO
MUpa;

® PpPa3BHUTHC XUMHUYECKOU HAayKh W TPOU3BOACTBO XHMHYCCKHUX BCIICCTB HW MAaTCpHUATIOB JJIA
YAOBJIETBOPEHUS HACYIIHBIX TOTPEOHOCTEN UeJIOBeKa M OOIIECTBa, PEIICHUS TII00ATBHBIX MPOOIeM
COBPEMEHHOCTH;

® TI'CHCTUYCCKAA CBA3b MCKAY BCHICCTBAMMU.

OTH UJEN PEATU3YIOTCS B KypCE€ XUMUU OCHOBHOM IIKOJIBI MMYTEM JTOCTHKEHHUS CIEAYIOMINX LeJIei:

* Dopmuposanue y yJamuxcs MeJI0CTHON €CTeCTBEHHO-HAYYHOH KapTHHBI MHpA.

* Pazeumue no3HaBaTeIbHbBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yyaliuxcs B
mpoLecce M3y4yeHUs XUMHYECKON Haykd W €€ BKJIaJja B COBPEMEHHBIM HaydyHO-TEXHHYECKHI Mporpecc;
(dhopMupoBaHUE BAKHEHUIITUX JIOTHIECKUX OTEpalid MBIIIJICHHUS (aHATN3, CHHTE3, 0000IIeHIE, KOHKPETH3aIINS,
CpaBHEHHME U [p.) B Ipoliecce MO3HAHUS CUCTEMbl BaXHEHMIIMX TMOHSATUHN, 3aKOHOB M TEOPHI O cocTaBe,
CTPOEHUH, CBOMCTBAX U MPUMEHEHUU XUMUYECKUX BEIECTB.

* Bocnumanue y06exxnE€HHOCTH B TOM, YTO NPUMEHEHHUE IMOJYYCHHBIX 3HAHUW W yYMEHUH O XUMHUHU
SBJISETCA 0OBEKTUBHON HEOOXOAMMOCTRIO /Ui Oe30MacHO paboThl ¢ BElleCTBAMU U MaTepuaaamMu B ObITY U Ha
MIPOU3BOJICTBE.

* IIpoekmuposanue u peanuzayusa BBHITYCKHUKaMU OCHOBHOW IIKOJBl JIMYHONM 00pa3oBaTeIbHON
TpaeKTopuu: BBIOOp mpoduiss oO0ydeHHs B CTaplIeld IIKOJE WM MPo(ecCHOHaTbLHOro 00pa3oBaTEIbHOIO
YUPEKICHUS.

* O¢nadenue KuouesvimMu KOMHeMeEeHUuamMu: YyieOHO-TIO3HABATEIbHBIMU, HH(POPMAIMOHHBIMH,
[[EHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMHU.

[Ipennaraemplii Kypc OTIM4YaeTcss OT OPYTUX KYpCOB XHMHUHU OCHOBHOTO oOmiero oOpa3oBaHws,
BKIIIOUEHHBIX B DeiepalibHbI epeueHb YUeOHUKOB, HATHYHEM BaKHBIX METOHYeCKHUX 0COOEHHOCTeN.

IInanupyemMble pe3yJibTaThbl 0CBOEHHS Y4eOHOIr0 MpeIMeTa, Kypca
TpeGoBaHus K YPOBHIO NOATOTOBKH 00Y4YAKOIIUXCH

8 kuace:

Yuamuecsi 10JI:KHbI 3HATH

-TI0JIO’KEHUE METAJUIOB U HEMETaJIOB B iepuoanyeckoit cucreme /.M. Menneneena;

-o0mue ¢u3nYecKre U XUMHUYECKHe CBOMCTBA METANIOB U OCHOBHBIE CIIOCOOBI UX MOJTYYEHUS;

-Ka4eCTBEHHBIE PEaKIIUi Ha BaKHEUIIINE KATUOHBI U aHHOHBI;

Yuamuecsi 10JI:KHbI YMeTh:

-XapaKTepu30BaTh OOIMIME  CBOWCTBA XUMHUYECKUX OJJIIEMEHTOB W MX COEOUHEHHH Ha OCHOBE
MoJIoKeHuss B mepuoanyeckoit cucreme JI.J. MeHneneeBa; cocraB, CBOWCTBA U TNPUMEHEHHE BEIIECTB;
(akTOpHI, BIUSIONINE HA U3MEHEHHE CKOPOCTH XUMUYECKOU PEAKIINH U COCTOSTHUE XUMUYECKOTO PAaBHOBECHS;

-00BSCHATH 3aKOHOMEPHOCTH B UI3MEHEHUH CBOWCTB BEIIECTB; CYIIHOCTh XUMUUYECKUX PEAKITUI;

-COCTaBIATH ()OPMYIIBI BEIIECTB; CXEMbI CTPOCHHUSI aTOMOB; YPaBHEHUS XUMUYECKHUX PEAKIIUU PATUIHBIX
THUTIOB;

-Ha3bIBaTh U OMNPEJETATh BEIIEeCTBA; CBOWCTBA BEUIECTB; MPU3HAKH KIACCH(HKAIIUU BEIIECTB; THUIIBI
peakuuii 1 ap.;

-IIPOBOMTH BBIYMCICHHUS IO XUMUYECKUM (POpMysiaM U ypaBHEHHUSIM.

-paclio3HaBaThb Ba)KHEUIINEe KaTHOHLI U AHHUOHBI,



-pelaTh pacyeTHbIC 3a/1a4 C UCIOJIb30BAHUEM U3YUYECHHBIX MOHITHH;

-COCTABJISTh  YPABHEHUS  XUMHUYECKUX  pPEAKIUW, TMOATBEPXKIAIOUIMX  CBOMCTBA  M3YUYECHHBIX
HEOPraHMYECKHUX BEIECTB, UX T€HETUUECKYIO CBSI3b;

-BBITOJIHATH 0003HAYCHHBIC B IPOTPAMME IKCIIEPUMEHTHI U

-pacro3HaBaTh BaKHEUIIME HEOPTaHUYECKHUE BEILIECTBA.

9 kJaacc:

Yyammecs: 10JI2KHbI 3HATH

-TI0JIOKEHUE METAJJIOB M HEMETAJIOB B iepuoandeckon cucreme [[.M. Menneneena;

-o0mme (U3NICCKUE U XUMUYECKHE CBOMCTBA METAJUIOB M OCHOBHBIC CIIOCOOBI MIX TIOJYYCHHUS;

-OCHOBHBIE CBOMCTBA U TPUMEHEHHE BAXKHEMIUX COCIUHEHUW IMICIIOYHBIX M IIETOYHO3EMEIbHBIX
METaJUIOB,  QJIIOMUHUS;

-Ka4eCTBEHHBIC PEAKIIMU HAa BAKHEUIINE KATHOHBI U AHUOHBI;

-IIPUYUHBI MHOTOOOpa3usl YIIIEpOHBIX COCIMHEHUI; BUIbI CBSI3€H /OMHAPHYIO, TBOWHYIO, TPOUHYIO/;

-BaKHeWMe (YHKIMOHAIBHBIE TPYNIBl OPraHUYECKHX BEIIECTB, HOMEHKJIATYPY OCHOBHBIX
MPEACTaBUTENCH TPYIIT OPraHUYECKUX BEIIECTB.

Yuamuecsi 10J15KHbI YMETh:

-XapakTepu30BaTh OOIMIME  CBOWCTBA XUMHUYECKMX OJJIIEMEHTOB U WX COCIMHEHMM Ha OCHOBE
MoJioxkeHus B nepuoamdeckoin cucreme JI.M. MenpeneeBa; cocraB, CBOMCTBA M NPHUMEHECHHE BEIIECTB;
(haKkTOpBI, BIHSIONINE HA N3MEHEHHE CKOPOCTH XUMHUUYECKOU PEAKIIUA B COCTOSTHUE XUMHYECKOTO PAaBHOBECHS;

-00BSACHSITH 3aKOHOMEPHOCTH B I3MEHEHUN CBOMCTB BEIIECTB; CYTHOCTh XUMUYECKUX PEAKITUH;

-COCTaBJIATH (DOPMYITBI BEIIECTB; CXEMbI CTPOSHHUS aTOMOB; YPaBHEHUS XUMHUECKUX PEAKIINH PA3TUIHBIX
THTIOB;

-HA3bIBaTh WU OTMPENEIATH BEIIECTBA; CBOWCTBA BEIIECTB; MPU3HAKHU KIACCU(DHUKAIIMUA BEIIECTB; THITHI
peakuuii u ap.;

-IIPOBOJIUTH BBIUYMCIICHUS [0 XUMUYECKUM (HOpMyJIaM U YpaBHEHHSIM.

-J1aBaTh ONPEIECICHUS W NPUMEHATH CIEAYIOLIUE MOHATHSA: CIUIABbI, KOPPO3Us METAIJIOB, MEPEXOIHBIE
AJIEMEHTHI, aM(POTEPHOCTH;

-XapaKTepu30BaTh CBOMCTBA KJIACCOB XUMHUYECKHX OJJIEMEHTOB /METa/NIOB/, TPYHNN XUMHYECKUX
AJIEMEHTOB /IIEIOYHBIX U HIEIOYHO3EMEIbHBIX METAJUIOB, FAJIOT€HOB/ U BAKHEHIINX XUMUYECKUX 3JIEMEHTOB
/amoOMUHUS, Kele3a, cephbl, a30Ta, Gocdopa, yrieposia ¥ KpeMHHUsI/ B CBETE U3YUEHHBIX TEOPUIl;

-pacrno3HaBaTh BA)KHEWUINE KATUOHBI U AaHUOHBI;

-pelaTh pacyeTHbIE 3a/1a4 C UCIOJIb30BAHUEM U3YUYECHHBIX MOHITUH;

-pa3bACHATH Ha IMpUMEpax MPUYMHBI Pa3HOOOpPa3Usi OPraHUUYECKUX BEIIECTB, MaTepPHAIIbHOE €UHCTBO U
B3aMMOCBSI3b OPTAHMYECKUX BELIECTB, MPUYMHHO-CIEICTBEHHYIO 3aBHCUMOCTh MEXJIY COCTaBOM, CTPOEHHUEM,
CBOWCTBAMM U MPAKTUYECKUM UCIIOJIb30BAaHUEM BELIECTB;

-COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKUUHN, MOATBEPKAAIOIMINX CBOMCTBA U3YYEHHBIX OPraHUYECKUX
BEILIECTB, UX TEHETUYECKYIO CBS3b;

-BBIMOJHATH 0003HaYCHHBIE B IPOTpPaMME IKCIIEPUMEHTHI U

-pacro3HaBaTh BaKHEUIINE OPraHUYECKUE BEILECTBA

JIn4HOCTHBIE, MeTaNpeAMeTHbIE, NMpeIMeTHbIE Pe3y/IbTAThI 0CBOCHUA Y4eOHOI0 Kypca
[To 3aBepiieHHH Kypca XMMHH Ha 3Tareé OCHOBHOTO OOIIero oOpa3oBaHUsl BBITYCKHMKH OCHOBHOMW IIKOJIBI
JIOJIKHBI OBJIAJIETh CIEAYIOUIMMHU PE3YJIbTATAMMU:
Juunocmmubwie pe3ynomamol
— 3HAHUe U NOHUMAHUe: OCHOBHBIX UCTOPUUYECKUX COOBITHI, CBSA3aHHBIX C PA3BUTHEM XUMHHU; JOCTHKEHUI B
00JacTu XUMUU U KYIbTYPHBIX TPAJAUIINIA CBOCH CTpaHbl (B TOM YHCIE HAYYHBIX); OOMIEMHPOBBIX AOCTHUKEHHIMA
B 00JIaCTH XUMUU; OCHOBHBIX MPUHIIUIIOB ¥ MPaBWJI OTHOLIEHHSI K MPUPOJIC; OCHOB 3J0POBOT0 00pa3a KU3HU
U 370pOBbecOEperaronuX TEXHOJIOTUN; MpaBUI TOBEACHUS B YPE3BBIYAMHBIX CHUTYAIUSIX, CBS3aHHBIX C
BO3JICHCTBHMEM pa3JMYHBIX BEIIECTB, OCHOBHBIX NPaB U OO0S3aHHOCTEW TpaxkaaHuHa (B TOM UHUCIE
oOydaromierocsi), CBS3aHHBIX C JUYHOCTHBIM, MPO(EeCCHOHAIBHBIMU >KU3HEHHBIM CaMOOIPEIeICHUEM;
COIMANIFHOM 3HAYUMOCTH U COJIep>KaHus podeccuil, CBsI3aHHBIX C XUMUEH;
— 4y8CcmMeBo 20poocmu 3a POCCUICKYI0 XMMHYECKYI0 HAyKy W JOCTH)KCHHsSI YUEHBIX; YBOKECHUE U TPHHSITHE
JTOCTHKEHUI XHMHUH; JTI000Bb U OEpe’KHOE OTHOIICHUE K MPUPOJIE; YBAXKEHHUE U YUE€T MHEHUN OKPYXKAIOIINX K
JIUYHBIM JIOCTHKEHUSIM B U3yYEHUU XUMUU;
— Mpu3HaHue TCHHOCTU COOCTBEHHOTO 3J0POBbS M 3J0POBbSI OKPYXKAIOUIUX JIOJCH; HE0O0XO0IUMOCTU
CaMOBBIPAKEHMUSI, CAMOPEATU3ALMY, COLIMAIBHOTO TPU3HAHUS;
— 0CO3HaHUe CTETIEHU TOTOBHOCTH K CAMOCTOSITEJIbHBIM TO-



CTYIIKaM U JEUCTBUSIM, OTBETCTBEHHOCTH 32 UX PE3YJbTAThI;

— nposeieHue 3KOJOTMYECKOTO CO3HAHUA, AOOPOKENATEIbHOCTH, JTOBEPUS M BHHMATEIBHOCTH K JIIOMSM,
TOTOBHOCTH K COTPYAHHUYECTBY; MHHMLMATHBBl M JIOOO3HATEIBHOCTH B HM3YyYCHUH BEUIECTB M IPOIECCOB;
yOSXICHHOCTH B HEOOX0AUMOCTH Pa3yMHOTO HCIIOJIB30BAHMS JOCTIKEHUIH HAYKH M TEXHOJIOTHH;

— YMeHue YCTaHABIMBATh CBSI3U MEXIYy LEJIbI0 M3YyYEHHMs] XMMUU U TE€M, Uil 4YE€ro 3TO HYXKHO; CTPOUTH
KU3HEHHbIE M TPO(EeCCHOHAIbHBIC IUIAHBI C YYETOM YCIEUIHOCTH H3y4YeHUS XHUMHU U COOCTBEHHBIX
IIPUOPUTETOB.

Memanpeomemmnuie pezyibmamot

— UCNONb308aHUEe PA3THUYHBIX UCTOYHUKOB XMMUYECKON HH(OpMAIUM; MOJydeHHe Takoil mHbopMaium, ee
aHaJIn3, MOArOTOBKA Ha OCHOBE 3TOT0 aHAJIM3a MH(POPMALIMOHHOTO IPOJAYKTa U €ro0 Mpe-

3€HTallus;

— npumeneHue OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOIEHUS, SKCIIEPUMEHTA, MOJICIIUPOBAHUS, U3MEPEHUS U T.
11.) ISl U3YYECHHS] XUMHUYECKUX 00OBEKTOB;

—  UCNONb306aHUe OCHOBHBIX JIOTMUECKUX OIepaluid (aHanu3a, CHUHTE3a, CpaBHEHUsS, 0000IeHus,
JI0Ka3aTeNIbCTBA, CUCTEMATHU3AIUU, KJIaCCU(PUKALIUH U JIp.) TIPU U3YUYEHUU XUMUYECKHUX 0OBEKTOB;

—  ¢@opmynrupoéanue BBIBOJOB W yMO3AKIIOYEHHM W3 HAOMIOAEHUH M M3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEN;

— NpO2HO3Upo6aHue CBOWCTB BEUIECTB HA OCHOBE 3HAHMS HUX COCTAaBAa U CTPOCHMS, a TaKXKe YCTAaHOBJIECHUS
aHaJIOTHH;

— ¢opmynuposanue UK, TUIOTE3 U MyTeH MPOBEPKHU UX UCTUHHOCTH;

— onpeoenenue 1ENEN U 3aJa4 y4eOHON U MCCIeA0BaTEIbCKOM NeATEIbHOCTH U IMyTEH UX TOCTHIKEHUS;

— packpvimue TPUUNHHO-CJIEICTBEHHBIX CBSI3€H MEXIy COCTaBOM, CTPOCHHEM, CBOMCTBAaMH, IPUMEHEHUEM,
HaX0XJIEHUEM B MIPUPO/IE U TIOJYYCHUEM BaKHENIINX XUMUYECKUX BEUIECTB;

— apeymenmayus COOCTBEHHOM NO3MIMM M €€ KOPPEeKTUPOBKAa B XOJ€ AMCKYCCHU 10 MarepHuajiam
XUMHUYECKOTO COJIEPIKaHHUS.

Ilpeomemmnoie pe3yromamut

B noznaeamenwvnoii cghepe

3nanue (nonumanue):

— XMMHUYECKONH CUMBOJIMKH: 3HAKOB XUMUYECKHX 3JIEMEHTOB, (POPMYJI XUMHUYECKUX BEIIECTB, YpaBHEHUN
XUMHYECKUX PEaKLIUi;

— B@KHEUIINX XMMHMYECKUX MOHATHUN: BEIIECTBO, XMMHUYECKUN 3JEMEHT, aTOM, MOJIEKyjla, OTHOCUTEIbHbIC
aTOMHas ¥ MOJICKYJISIpHAs Macchl, MOH, KAaTHOH, aHUOH, XHWMHUYECKas CBs3b, 3JIEKTPOOTPULATEIHHOCTD,
BaJICHTHOCTh, CTETIEHb OKUCIICHHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM, pacTBOPBI, 3JEKTPOJIUTHI U
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALUSI, OKHUCIUTEIb U BOCCTAHOBHUTENb, OKHUCICHHE U
BOCCTaHOBJICHHE, TEIUIOBOM J(PQEeKT peakluuu, OCHOBHbIE THUIIBI pEaKUUd B HEOPTaHUYECKOW XUMUWU;
(hOpMyITUPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XMMHUU: aTOMHO-MOJIEKYJIIPHOTO Y4YEHHS; 3aKOHOB COXPaHECHHUSI
Macchl BEUIECTB, MOCTOSHCTBA cOCTaBa BemlecTB, ABoranpo; Ilepmoanyeckoro 3akona [I. M. MenneneeBa;
TEOPHUH CTPOCHUS aTOMA U YUYEHUS O CTPOCHHH BEIIECTBA; TEOPHUU IEKTPOIUTUYECKON TUCCOLMALIUN U YUCHUS
0 XUMHYECKON pPeaKIIiH.

Ymenue nasvieams:

— XUMHYECKUE JJIEMEHTHI;

— COEAMHEHHUS N3YYEHHBIX KJIaCCOB HEOPTraHMYECKUX BEILECTB;

— OpraHu4Yeckue BellecTBa Mo UX (opMyse: MeTaH, 3TaH, ATUJIEH, alleTHUJIEH, METAaHOJ, 3TAHOJ, TJIHUIEPHH,
YKCYCHasi KHCJIOTa, TJIF0K03a, caxapo3sa.

ObvscHenue:

— (hU3UYECKOrO CMBICIA ATOMHOTO (TIOPSIIKOBOTO) HOMEpa XMMHUYECKOTO 3J€MEHTa, HOMEPOB TpYyNIbl U
nepuoja B [lepuonnueckoii cucreme /. . Menaeneesa, K KOTOPBIM 2JIEMEHT IIPUHAIJICHKUT;

— 3aKOHOMEPHOCTEN M3MEHEHUsl CTPOEHMsI aTOMOB, CBOMCTB JIEMEHTOB B IIpeJENax MajblX NEPUONOB U A
TpYII, a TAaKXKe CBOMCTB 00pa3yeMbIX MU BBICIIUX OKCHI0B U THIPOKCUIOB;

— CYIIHOCTH TIpolecca DICKTPOJIMTUYECKOM JUCCOIMAlMM M peakuuil HMOHHOro oOMeHa. Ywmenue
Xapaxmepuzoeams.

— XMMHYECKHE AIIEMEHTHI (OT BOJOPOJa 0 KaJblMsg) HA OCHOBE WX MosiokeHus B Ilepuoanueckoii cucreme
xuMudeckux anemenToB /. . MenzeneeBa u 0coOEHHOCTEH CTPOCHUS UX aTOMOB;

— B3aUMOCBSI3b MEX/ly COCTABOM, CTPOEHUEM U CBOMCTBAMHU HEOPraHUYECKUX BEIIECTB;

— XMMMUYECKHE CBOICTBAa OCHOBHBIX KJIAaCCOB HEOPraHMYECKHX BEIIECTB (OKCUIOB, KUCIOT, OCHOBAaHMM,
aM(OTEPHBIX COETMHEHHUN U COJIEH).



Onpeoenenue:

— CcOCTaBa BEIIECTB 10 UX (hopMmynam;

— BAJICHTHOCTH M CTEIICHU OKHUCIICHUS JIEMEHTOB B COCIMHEHUM;

— BHJIOB XUMUYECKOU CBSI3U B COCTMHCHHUSX;

— TUIOB KPUCTAJUTMYECKUX PEIICTOK TBEPIbIX BEIICCTB;

— MPUHAAIEKHOCTH BELLECTB K ONPEACIEHHOMY KJ1acCy COSUHEHUI;

— TUTIOB XUMUYCCKUX PEAKIIHIA,

— BO3MOYKHOCTH MTPOTEKAHMsI PEaKIUii HOHHOTO OOMEHa.

Cocmasnenue:

— cXeM cTpoeHus aToMoB nepBbix 20 anemenToB llepuoanueckoii cucremsl /1. 1. Menneneena;

— (hopMyJT HEOPraHWYECKUX COCTMHEHHUI N3YICHHBIX KIIaCCOB;

— YPaBHEHHUI XUMUYECKUX PEAKIUM.

bezonacnoe obpawenue ¢ xumuueckoi nocy10il 1 1ab0paTopHbIM 000PYJOBaHUEM.

IIposedenue xumuuecko2o sKkcnepumenma.

—  TOATBEPXKJAIOMIETO XHUMHYECKAE CBOWCTBA W3YYCHHBIX KIACCOB  HEOPraHWYECKHX  BEIICCTB;
HEOPTaHWYECKUX BEIIECTB;

— MOATBEPXkIAOMIETO XUMHUSCKUN COCTaB HEOPTraHUIECKUX COCTMHEHU;

— 0 TOJY4YEeHUI0, COOMpPAaHUIO W PACIO3HABaHWIO Ta3000pa3HBIX BEMIECTB (KUCIOpOAa, BOJOPOJA,
YTJIEKUCIIOTO ra3a, aMMHaKa);

— 10 ONPENENICHUI0 XJIOPHUI-, Cylb(aT-, KapOOHAT-MOHOB M HMOHA aMMOHHS C IOMOIIBI0 KaueCTBEHHBIX
peaKuum.

Buviuucnenue:

— MAacCOBOM JIOJIM XUMUYECKOTO 3JIEMEHTa 10 GopMysie COeAMHEHNUS;

— MAacCOBOM JI0JIU BEILIECTBA B PACTBOPE;

— Macchbl OCHOBHOT'O BEIIIECTBA M0 U3BECTHOM MAacCOBOM J0JIe MPUMECEH;

— 00BEMHOM JTOJIM KOMIIOHEHTA ra30BOM CMECH;

— KOJINYECTBa BeIIeCTBa, 00bEMa WM Macchl BEIIECTBA MO KOJUYECTBY BEIIECTBa, 00bEMY WM Macce
peareHToB WK IPOAYKTOB

peaxiuu.

Hcnonvzosanue npuobpemennvix 3HaHUL U YMEHUL 8 NPAKMUYECKOU 0eamelbHOCMU U NOBCEOHEBHOU JHCUSHU.!
— Juisi 6e30macHOro oOpamieHusl ¢ BellecCTBAaMU M MaTepuallaMd B TIOBCETHEBHOM XM3HU U TPAMOTHOTO
OKa3aHHUs NMEPBOY MOMOIIY MPHU 0XKOTaX KUCIOTAMU U IIeJI0UaMu;

— JUIsl OOBSICHEHUS OTEIbHBIX (PAKTOB U MPUPOIHBIX SBICHUIA;

— JUISL KPUTUYECKOM OI[EHKU MH(POPMAIUK O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY.

B neHHOCTHO-OpUeHTAUMOHHOM cdepe

Ananuz u oyenxa TOCIEACTBUU AN OKpYXAromieil cpelnbl OBITOBOM W MPOU3BOJICTBEHHOW AESATEIBHOCTU
Yell0BeKa, CBA3aHHOM C MOJIy4eHHUEM U TIepepaboTKOM BEIeCTB.

B Tpynosoii chepe

IIposedenue onepayutl ¢ UCTIOJIL30BAHUEM HarpeBaHUs, OTCTaUBaHUs, PUIBTPOBAHUS, BHITAPUBAHMUS,
MOJIyueHus, COOMpaHusl, paCliO3HaBaHMsI BELIECTB; U3TOTOBJICHUS MOJIEJICH MOJIEKYI.

B cdepe 0e3o0nacHOCTH KM3HEAESATEIbHOCTH

— Cobno0eHue IpaBUIl TEXHUKU 0€30TIACHOCTH MPH MPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

— OKa3aHue TIEPBOU MOMOIIU TIPU 0KOTaX, MOPe3ax U XUMUIECKUX TpaBMaXx.

IIpeanosiaraemble mpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUS YUYAIIMMHUCS Y4eOHOr0 Kypca
BpInyckHUK HAy4YHTCH:
* Ha3bIBaTh XMMUYECKHUE IIEMEHTBI U XapaKTepHU30BaTh UX Ha OCHOBE NojioxkeHus B [lepuoanueckoil cucreme;
* (dopMynHpoBaTh M3YYCHHBIE MOHATHS: BEIIECTBO, XMMHUYECKHH DIIEMEHT, aTOM, MOJIEKyJaa, WOH, KaTHOH,
AQHUOH, MMPOCTOE U CI0KHOE BEILIECTBO, XUMHUUECKAsl PEaKlrs, BUIbl XUMUYECKUX PEAKIUM U T. I1.;
* ompeneNnsaTh 1Mo (GopMmyinaM COCTaB HEOPraHMYECKUX U OPTraHMYECKHUX BEIIeCTB, YKa3bIBaTh BAaJCHTHOCTH
aTOMOB XUMHYECKHUX JIEMEHTOB UJIU CTETIEHU UX OKUCIICHUS;
* pa3bACHATH HHPOPMAIUIO, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, POPMYIIBI U YpaBHEHHUS,
* KJIacCU(UIIUPOBATh MPOCThIE (METANIBI, HEMETAIUTBI, OJArOpoIHBIE Ta3bl) U CIOKHBIE BellecTBa (OMHApHBIE
COCIIMHEHUS, B TOM YHCIIC U OKCHJIBI, a TAK)KE THUIPOKCH]IBI — KUCJIOThI, OCHOBaHUsI, aM(OTEPHBIC THAPOKCHIBI
U COJIN);



* (QopmymupoBare [lepuonnveckuii 3aKoH, OOBSICHATH CTPYKTYPY ¥ HWHGPOpPMAIHMIO, KOTOPYIO HECET
Ilepnoguueckas cucrema xuMmudeckux osnemeHTtoB JI. M. MenneneeBa, packpbiBarh 3HadeHue Ilepu-
OJIMYECKOT0 3aKOHA;

* XapaKTepu30BaTh CTPOCHHE BEIIECTBA — BU/Ibl XUMUYECKUX CBA3EH U THUIIBI KPUCTAJUIMYECKUX PEIIETOK;

* OIMCHIBATh CTPOCHUE aTOMOB XUMHUUECKUX 3eMeHTOB Ne 1—20 1 26 u 0ToOpaXkaTh UX ¢ TOMOIIBIO CXEM;

* COCTaBJIATH (DOPMYITBI OKCHJIOB XMMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIMX UM THIPOKCUIOB;

* 3aIHUCHIBATh CTPYKTYpHBIE (OPMYIIBI MOJICKYJISIPHBIX COCAWHEHHH ¥ (OPMYIbHBIE EIUHHUIBI HOHHBIX
COCJIMHEHUH 10 BaJICHTHOCTH, CTENICHSIM OKUCIICHHS WJIH 3apsiiaM HOHOB;

* (opMynupoBaTh OCHOBHBIE 3aKOHBI XMMHH — IIOCTOSIHCTBA COCTaBa BEUIECTB MOJICKYJSPHOTO CTPOCHUS,
COXpaHEHHUsI MACChl BEIIECTB, 3aKOH ABOTaIPO;

* (GopMyIHMpOBaTH OCHOBHBIC MOJIOKEHHSI ATOMHO-MOJIEKYJISIPHOTO YUEHHUS W TEOPHH SJICKTPOIUTHUYECKOU
JMCCOIIMAIINY;

* OTIPEACTIATh MPU3HAKH, YCIOBUS MPOTEKAHUS M MPEKPAIECHIS] XUMHUYECKUX PEaKInii;

* COCTaBIISITh MOJICKYJISIDHBIE YpaBHEHUS XHMHUYECKUX PEAKIHMH, IMOATBEPKIAIONUX OOIINEe XHUMHYECKHE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB U OTPAKAFOIINX CBSI3U MEXKIY KIIaCCAaMH COETMHEHHIA;
* COCTaBJISTh YPABHEHUS PEAKIUI C yHaCTHEM DJIEKTPOJIMTOB B MOJIEKYJISIPHOM ¥ HIOHHOM BHJIAX;

* OTIPEACTIATH M0 XMMUYECKUM YPaBHEHUSIM PUHAUICKHOCTh PEAKINN K ONpEIeIEHHOMY THITY HITH BHLY;

* COCTaBJISTh ypPaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIHU C MOMOIIBI0 METOJIAa SJIEKTPOHHOTO
Oaianca;

* IPUMEHSTH MOHATHS «OKUCICHUE» M «BOCCTAHOBJICHUEY JIJISI XapaKTEPUCTUKNA XUMUYECKAX CBOMCTB BEIIECTB;
* OTIPECTIATH C TOMOIIBIO KAYECTBEHHBIX PeaKIuil XIOpHI-, Cyab(haT- 1 KapOoHAT-aHHOHBI U KATHOH AMMOHHS
B PacTBOpE;

* OOBSCHSTH BIUSHHAE PA3IIMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKIINH;

* XapaKTepPH30BaTh MOJI0KCHNE METAJUIOB U HeMeTa/u1oB B [leproandeckoil cucreMe 3JeMEHTOB, CTPOSHUE MX
aTOMOB M KPHCTAJIOB, OOIINE (PU3NIECKUE U XUMUIECKHAE CBOMCTBA;

* 00BSCHATH MHOTOOOpAa3Me MPOCTHIX BEIIECTB SBICHUEM aJNIOTPOITHH U YKa3bIBaTh €€ IPUIHHBI,

* pa3NMYaTh TUAPO-, TUPO- U IIEKTPOMETALIYPTHI0 M WILTIOCTPUPOBATh WX MPHUMEPAMHU TPOMBIILICHHBIX
croco0O0B TOJIYUCHHS METAJIOB;

* maBaTh 00MIYI0 XapakTepucTuky amemeHToB I, II, VII A rpymm, a Takke BoJAOpoaa, KUCIOpOa, a30Ta, CepHI,
docdopa, yriepoaa, KpeMHHsI B 00pa30BAHHBIX HMH IPOCTHIX BEIIECTB M BAKHEHITUX COCTUHEHUH (CTpOCHHE,
HAXOXXJICHHE B TIPUPOJIC, MOTydeHHe, (PU3NIECKHE M XUMHUYECKIE CBOMCTBA, TPUMEHEHHE);

* OTMCHIBATh KOPPO3HIO METAJUIOB M CIIOCOOBI 3alIIUTHI OT HEE;

* IPOU3BOJNUTH XUMHYECKUE PACUCTHl C HWCIOJIh30BAHMEM TIOHSTHH «MaccoBas JOJsI BEUIECTBA B CMECH,
«KOJIMYECTBO BEILECTBA», «MOJISIPHBIA 00beM» 10 GopMyJiaM B YPaBHEHHSIM PEAKIIHIA;

* OTIMCHIBATh CBOMCTBA M MPAKTUYECKOE 3HAUCHUE N3YUCHHBIX OPraHMYECKUX BEIIECTB;

* BBINOJIHATH O0O3HAUCHHBIC B IMPOrpaMMe 3KCIIEPHUMEHTHI, Paclio3HaBaTh HEOPTaHUYECKHE BEUIECTBA IO
COOTBETCTBYIOILIUM IPU3HAKAM;

* coOmoaTh IpaBuiIa 6€30MmacHor paboThl B XUMHUECKOM KaOMHETE (J1a0OpaTOPHH).

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS:

» XapakTepu3oBaTb OCHOBHBIC METOJbl TO3HAHUS XUMHUYECKUX OOBEKTOB: HAOJIOJCHUE, H3MEpPEHHE,
AKCTIIEPUMEHT, MOJICITUPOBAHHE.

* Paznnyats XuMHYECKHE OOBEKTHI (B CTaTHKE):

— XMMUYECKHE 3JIEMEHTHI U IIPOCThIE BEIIECTBA,

— MeTaJUIbl U HEMETAaJUIbl U XapaKTepPU30BaTh OTHOCUTEILHOCTh MPUHAICKHOCTH TAKUX OOBEKTOB K TOW MU
VHOU TpyIIIIE,;

— OpraHWYecKHe U HEOPraHN4YeCKHue COEeUHEHUS,

— TUAPOKCHUIBI (KHCIOPOACOACPKALINE KHCIOThI, OCHOBAHMUS, aM(OTEPHBIC THAPOKCHIBI);

— OKCH/IBI HECcoJIeo0pa3yrolire u cojeoopasyromiue (KUCIOTHbIE, OCHOBHBIC, aM(OTEepHBIE);

— BaJICHTHOCTh U CTETIEHb OKHUCIICHUS,

— CHCTEMATUYECKHUE U TPUBHAIBHBIC TEPMHUHBI XUMUYECKOM HOMEHKIIATYPHI,

— 3HAKOBYK) CHCTEMY B XUMHH (3HaKM ¥ (OpMyIbl, HUHACKCHI M KO3(PPUIMEHTBI, CTPYKTYpHBIE U
MOJIEKYJISIpHBIE ()OPMYIBI, MOJICKYISIPHBIC U MOHHBIC YPAaBHEHUS PEaKIUi, MOJHbIE M COKpAIICHHbIE NOHHBIS
ypaBHEHUSI peaKiui, TEPMOXMMHUYECKHE YpaBHEHHUS, OOO3HAUEHUS CTETNCHH OKHCIEHUS U 3apsia HOHa B
(bopmyiie XUMHYECKOTO COCTMHEHUS).

* Paznuyath XumMuueckue 0ObeKThI (B JMHAMUKE):

— (u3nYecKre U XUMHUUECKUE CTOPOHBI MPOIIECCOB PACTBOPEHHS U TUCCOLIUAIINH;



— OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM U PEAKIIMM OOMEHa,
— CXEMBbI U YPAaBHEHUS] XUMUYECKUX PEAKLIUI.
* COOTHOCHUTS:!
— 9K30TEPMHUUECKUE PEAKIIUN U PEaKLIMU TOPEHNUS;
— KaTaJINTHYECKUE U (DepMEHTATUBHBIC PEAKLIUH,
— MeETaJll, OCHOBHBIN OKCHJI, OCHOBAHUE, COJIb;
— HEMeTaJll, KUCJIIOTHBIA OKCHJI, KUCIIO0TA, COJIb,
— CTpPOEHHE aTOMa, BUJ XUMHYECKOW CBS3M, THN KPHCTALIMYECKOW pEHIeTKH W (U3UYECKHUE CBONCTBA
BEILECTBA,
— HAXOKJCHHE DJIEMEHTOB B IPHPOJIE U MTPOMBIIIICHHBIE CIOCOOBI MX MOTYYCHUS
— HEO0X0IMMOCTh XUMHYECKOTO ITPOU3BOJICTBA U TPEOOBAHUI K OXpaHe OKPYKAIOIIEH Cpeibl;
— HeoOXOAMMOCTh TMPHMEHEHHs] COBPEMEHHBIX BEUIECTB M MaTepUAIIOB M TPEOOBaHUS K COEPEKEHHIO
310pPOBBSL.
* BoiiBUraTh M 3KCIEPUMEHTAIBHO MPOBEPSITh TMIIOTE3bl O XMMHUYECKUX CBOMCTBAX BELIECTB Ha OCHOBE UX
COCTaBa M CTPOCHUSI U MPHHAIICKHOCTH K ONPE/ICICHHOMY Kiiaccy (IpyIre) BemecTs.
* [IporHo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTENbHbIE WM BOCCTAHOBUTENIbHBIE CBOMCTBA C
Y4ETOM CTETEeHEH OKUCIIEHMs 3JIEMEHTOB, BXOJSIIHUX B €r0 COCTaB, a TaKKe MPOAYKTOB COOTBETCTBYIOIIHX
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIUH.
* CoOCTaBJISITh YpaBHEHUS PEAKIMH C Y4aCTUEM THIUYHBIX OKHUCIUTEIEH W BOCCTAHOBHUTEJIEH Ha OCHOBE
ANIEKTPOHHOTO OajaHca.
* Omnpenenarb BO3MOXKHOCTh IPOTEKAaHUS XUMHUYECKMX pEaklUid Ha OCHOBE 3JIEKTPOXMMHUYECKOTO psja
HaNpsDKeHUH METalIoB, psla 3JIeKTPOOTPHUIATEIbHOCTH HEMETAJIOB, TAaOJIMIbl PAaCTBOPUMOCTU U C YUYETOM
YCIIOBUH UX MTPOBEICHUS.
* [IpoBOIUTE pacyeTsl MO XUMHYECKUM (POpMyTiaM U ypaBHEHUSIM |
— JUIst BBIBOAA (DOPMYJIBI COETMHEHHSI TI0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB;
— M0 IPUTOTOBJIEHUIO PACTBOPA C UCIIOJIb30BAHUEM KPUCTAIJIOTUIPATOB;
— M0 HaxOJICHUIO JI0JIM BBIXOJA NMPOJYKTa PEAKLIMH MO OTHOLIEHUIO K TEOPETUYECKH BO3MOKHOMY;
— ¢ ucnoJb3oBaHueM npasmia [ eii-JIroccaka 06 00bEMHBIX OTHOIICHHSX Ta30B;
— C MCMOJIb30BAHUEM MOHATHI «KMOJIb», «MMOJIbY, «UYUCI0 ABOragpoy;
— M0 TEPMOXMMHYECKUM YPaBHEHUSIM PEAKLUU.
* [IpoBOIUTE XUMUYECKUH FKCIIEPUMEHT C HEYKOCHUTEIbHBIM
coOroIcHUEM MTPaBUJI TEXHUKH O0€30IaCHOCTH:
— M0 YCTAaHOBJICHUIO KAYECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTaBa COCIUHEHHUS,
— MPHU BBITOJIHEHUH UCCIIEIOBATEIBCKOTO MPOEKTA,
— B JOMAIIHUX YCJIOBUSIX.
* Hcnonb3oBaTh MNPHOOpETEHHBIE KIIOYEBbIE KOMIETCHLIMU [JI BBIMOJIHEHHS MPOEKTOB M y4eOHO-
HCCIIeIOBATENIbCKUX 3aa4 M0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOIyYEHUS U paclio3HAHUS Be-
LIECTB.
* Onpenenarb UCTOYHUKA XUMHUYECKOW MH(POpPMALIMU, MPEACTABISATh CIUCOK MH(GOPMAIMOHHBIX PECypCOB, B
TOM YHCJIE U Ha UHOCTPAHHOM $SI3bIKE, TOTOBUTH WH(POPMAIIMOHHBIN MPOAYKT U MPE3CHTOBATH €ro.
* OOBEKTUBHO OIICHUBATh MHGOPMAIMIO O BEIIECTBAX M XMMHUYECKUX MPOLEccaX, KPUTUYECKH OTHOCUTHCS K
TNICeBI0HaY4YHOM MH(popMaIMy, HeT0OPOCOBECTHON peKIaMe B CPEJCTBAX MAacCOBOM MH(OpMAaIHHL.
» Co3taBaTh MOJIEJIM U CXEMBI JUIsl pellIeHHs] yueOHbIX U M03HABATENIbHBIX 3a/1a4.
Coaepikanue TeM y4eOHOI0 Kypca
8 kaacc. (2 4 B Hexento, Bcero 684)
BBenenne (4 1)
[Ipenmer xuMuu. MeToapl MO3HAHUS B XMMMHU: HAONIOJCHHME, HKCHEPUMEHT, MOJenupoBaHHe. VIcTOUHUKH
XUMUYECKOH MH(POpPMAINH, €€ MOJIy4YeHNE, aHaJIU3 U MPEJCTaBICHNUE €ro pe3ynbTaToB.
[ToHsiTHE O XUMHUYECKOM 3JIEMEHTE U (popMax €ro CyuiecTBOBaHUS: CBOOOJHBIX aTOMax, MPOCTHIX M CIOXKHBIX
BEIIECTBAX.
[IpeBpamenus BemecTB. OTIMYME XUMHUYECKUX pEAKUUil OT (U3MYecCKuX sBICHUH. Poib XUMHMM B KHU3HH
yenoBeka. XemMopuius u xemodoous.
KpaTkue cBeneHuss M3 HCTOPMM BO3HUKHOBEHUS W Pa3BUTHS XUMHH. POJIb OTEYECTBEHHBIX YYEHBIX B
CTaHOBJICHUHM XMMHUYECKOW Hayku — paboTsl M. B. Jlomonocosa, A. M. Byrneposa, /1. 1. Menzaeneesa.



XyUMHUeCKass CHUMBOJIMKA. 3HAKW XUMHUYECKMX D3JEMEHTOB U IPOUCXOXKACHHE HMX Ha3BaHUU. XUMHUYECKHE
¢dopmynbl. Uanekcsl n kodpunuentsl. OTHOCUTENbHBIE aTOMHas M MOJEKYIsipHas Maccel. [IpoBenenue
pacyeToB MacCOBOM JI0JIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHOBE €r0 (POPMYJIBL.

[lepuoanueckas cucremMa xumuueckux aemeHToB JI. M. MenneneeBa, ee cTpykTypa: Maiibie U OoOJiblIne
NepuoAbl, Tpymnnbl W noarpynnsl. Ilepmoandeckas cucTemMa Kak CHpPaBOYHOE MOCOOME sl MOJyYECHHUs
CBEJICHUI O XUMHMUYECKHUX HIEMEHTAX.

Jemoncrpanun. 1. Moaenu (wapocrepxkHeBble U Crroapra-bpurineda) pa3iauuHbIX HPOCTBIX U CIOKHBIX
BewecTB. 2. Komnekuus crekiasHHOW XuMHuueckoi nocynabl. 3. Komnekuus MarepuanoB M U3AEIUN U3 HUX Ha
ocHOBe aimomMuHus. 4. B3aumoeiicTBre Mpamopa ¢ KUCJIOTOM M IOMYTHEHHE U3BECTKOBOM BOJIBI.
JlabopaTopHblie onbIThl. 1. CpaBHEHHE CBONCTB TBEpPIBIX KPHUCTAUIMYECKUX BEIIECTB U pPACTBOPOB. 2.
CpaBHEHHE CKOPOCTH UCHIAPEHUS BOJbI, OJIEKOJIOHA U ATUJIOBOIO CIUPTA ¢ GUIBTPOBAJIbHOM OymMaru

Tema 1. AToMBbI XUMHYECKHX 3JIeMEHTOB (9 u)

ATOMBI Kak opma CyIIeCTBOBAHUS XUMUYECKUX JIEMEHTOB.

OcHOBHBIE CBEJICHHSI O CTPOEHUH aTOMOB. /loKa3aTenbcTBa CI0KHOCTU CTpoeHHst aroMoB. OmnbIThl Pezepdopaa.
[InanerapHas MOJENb CTPOCHUS ATOMA.

CocTtaB aTOMHBIX fJep: MPOTOHBI, HEUTpoHbI. OTHOCHTENbHAs aTroMHas Macca. B3auMoCBs3b NOHATHI
«IIPOTOHY», KHEUTPOH», KOTHOCHUTEIIbHASI ATOMHAsI MACCA».

N3meneHnue ynciia poOTOHOB B siipe aToMa — 00pa30BaHKE HOBBIX XUMUYECKUX AJIEMEHTOB.

N3meHneHue uncia HEUTPOHOB B Ape aToMa — oOpa3oBaHHe W30TONOB. COBpeMEHHOE OTNpeeeHIE MOHATHS
«XUMHYECKHU 3JIEMEHT». M30TONBI KaK pa3HOBUIHOCTH ATOMOB OJJHOTO XUMUYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTpoeHUe 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHUX 3JIEMEHTOB MalbIX nepuooB. [louarue o
3aBEPIIECHHOM 3JIEKTPOHHOM YPOBHE.

[lepuoguueckast cucreMa xumudeckux aneMeHToB JI. M. MenzaeneeBa u cTpoeHue aToMOB — (U3UYECKUI
CMBICJI IOPSAAKOBOTO HOMEPA 3JIEMEHTa, HOMEPA FPYIIIbI, HOMEpa NEPHOIa.

N3meHeHne 4yuciia SJIEKTPOHOB HAa BHEIIHEM DJJEKTPOHHOM YPOBHE AaTOMa XUMHUYECKOIO JJIEMEHTa —
o0pa3oBaHHE TMOJIOKUTEIBHBIX M OTPULATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMHU METAJIOB H
HeMeTauI0B. [IpHyMHBl M3MEHEHUsT METAUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB B NEPHOJAX W Tpymmax.
OO6pazoBanue OWHApHBIX coenuHeHHU. [loHsATHE 00 WMOHHOW CBs3u. CxeMbl 00pa3oBaHUS WOHHOW CBS3H.
B3aumoneiicTBue aToMOB 3JIEMEHTOB _HEMETAJIOB MeXay co00il — oOpa3oBaHHE JABYXaTOMHBIX MOJIEKYI
pocThIX BemecTB. KoBaneHTHas HeMosspHasi XuMU4ecKasi CBSI3b. DIIEKTPOHHBIE U CTPYKTYpHbIE (DOPMYIIBI.
B3aumoneiicTBue aTOMOB HEMETAJIOB MEXKIy co00l — o0pazoBaHuWE OMHAPHBIX COECITUHEHUN HEMETaslIoB.
Onekrpoorpunarenb HocTh. KoBasleHTHast nosisipHast cBs3b. [IOHATHE O BaJEHTHOCTHM Kak CBOMCTBE aTOMOB
00pa30BBIBaTh KOBAJICHTHBIE XUMUYECKHE CBSI3U.

CocraBnenue Qopmyn OWHApPHBIX COEOUHEHHI MO BaJleHTHOCTU. HaxoxkaeHue BaJleHTHOCTH IO ¢opmyse
OMHAPHOTO COEAMHEHUS.

BsaumoneiicTBue aTOMOB METaLIOB MEXAYy co00ii — oOpa3oBaHHe METAUTMUECKUX KpuctauioB. [lonsatue o
METAJUTMYECKOH CBS3HU.

JdemoncTpanuu. Mojienu aToMOB XUMHYECKUX AJ1eMEHTOB. [lepuoanueckast cucreMa XMMUYECKUX 3JIEMEHTOB
J1. 1. Menneneesa (pa3audabie (GOPMBI).

JlabopaTopHble omnbIThl. 3. MojaenupoBaHue MNpUHLMNA JEUCTBUS CKAaHUPYIOIIETO0 MUKpocKoma. 4.
NsroToBnenne Mmojeneil MoyeKyn OMHApHBIX coequHeHHWil. 5. M3roToBieHue MoJenu, WIUTFOCTPUPYIOIICH
CBOMCTBA METAJUINYECKOM CBSI3U.

Tema 2. IIpocTsie BemecTBa (6 1)

[TonmoxeHnne MetaiioB U HemeTawioB B [leproanueckoit cucreMe xumuueckux aneMeHToB 1. M. Menneneesa.
Baxxeiinme mpocTblie BelecTBa — METaJUIbl (3Ke1e30, aIIOMUHUN, KaJIbLIUH, Mar_

HU, HaTpui, kanuii). O0mue pu3ndecKue CBONCTBa METAIOB.

Baxneilinme npocTele BelleCTBa-HEMETAUIbl, 00pa30BaHHbIE aTOMaMM KHCIIOpOJia, BOJOPOJ]A, a30Ta, CEphI,
docdopa, yraepona.

MouJiekynbl MPOCTBIX BELIECTB-HEMETAZIOB — BOAOPOJA, KHCIOpPOJAA, a30Ta, rajoreHoB. OTHOCHUTEIbHAs
MOJIEKYJISIpHAs Macca.

CrniocoOHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB K 00pPa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — AJJIOTPOITHSI.
AnnotpornHsle MoguHUKaMKU Kuciaopoaa, ¢ocdopa, onoa. Merannuuyeckue U HEMETAIJIMUECKUE CBOWCTBA
IIPOCTBIX BemecTB. OTHOCUTEIBHOCTD 3TOTO NOHATHUS.

Yucno Asoranpo. KonnuectBo BemectBa. Mosb. MossipHas Mmacca. MomsipHblii 00beM Ia3000pa3HbIX BEIIECTB.
KpaTHble equHMIBI HM3MEpPEHUS KOJIMYECTBA BEIIECTBA — MWIIMMOJIL U KHUJIOMOJIb, MUJUIMMOJISIpHAs U
KAJIOMOJISIPHAsi MacChl BELECTBA, MUJUITUMOJISIPHBINA U KUJIOMOJISIPHBIA 00BEMbI ra3000pa3HbIX BELIECTB.



Pacyerbl ¢ uCHosb30BaHWEM TOHSATUN «KOJIHYECTBO BEIIECTBA», «MOJISIpHAS Macca», «MOJSPHBIA 00beM
ra3oBy, «4UCI0 ABOTAIPO».

Hdemouncrpanun. Ilonydenne o3ona. OOpasmbl 6enoro m ceporo ojoBa, Oemoro u KpacHoro docdopa.
HekoTopbeie MeTayuibl ¥ HEMETAJIBI C KOJHMYECTBOM BemecTBa 1 MoJib. MOJSpHBIH 00beM Ta3000pa3HBIX
BEILIECTB.

JlabopaTopHble onbIThbl. 6. O3HaKOMJIEHHWE C KOJUIEKIHMEH MeTaysioB. 7. O3HaKOMJIEHME C KOJUIEKLUEH
HEMETaJIOB.

Tema 3. CoeHeHusi XMMHUYECKHX

3JieMeHTOB (14 u)

Crenenp oxucneHusi. CpaBHEHUE CTENEHUW OKUCICHUS W BAJICHTHOCTU. OTMpenesieHHe CTENeHU OKUCICHUS
SIIEMEHTOB B OMHApHBIX coeauHeHUsX. CocraBieHue (opMyn OMHAPHBIX COEAMHEHHH, OOImHUi crmocod ux
Ha3BaHUMU.

bunapHbie coenuHEHUs METAUIOB M HEMETaJUIOB: OKCHIBI, XJopunibl, cyabdumbl u mp. CocTaBieHUE HUX
dhopmy.

bunapHbie coeIUHEHHS HEMETAJUIOB: OKCHIBI, JIETYYHE BOJOPOJHBIE COCIMHEHMS, WX COCTAaB W Ha3BaHUS.
[IpencraBuTenn OKCUIOB: BOJAA, YIIAEKUCIBIN Ta3, HeramieHass u3Bectb. [IpeacTaBuTenu JIeTydnx BOJOPOIHBIX
COCIMHEHUI: XJIOPOBOJOPOI U aMMHAK.

OcHoBaHMs, UX cOCTaB W Has3BaHUs. PacTBopuMOCTh oOcCHOBaHMI B Boje. IIpeacraBuTenu wIeNIOYEH:
TUAPOKCH/IBI HATPHs, KaTHsl ¥ KaibIus. [oHsTHE 00 MHAMKATOpPaX U KAaUeCTBEHHBIX PEAKITUSX.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccudukamus kucnoT. [IpencraBurenn KUCIOT: cepHasi, COJIsTHas!, a30THAI.
[TonsiTre o mkane kucinotHocTH (mkana pH). MIsmMeHeHne okpacku HHAUKATOPOB.

Conmu kak NpPOU3BOJHBIE KHUCIOT M OCHOBAHMM, MX COCTaB M Ha3BaHUA. PacTBOpHMMOCTb coyiei B BOJE.
[IpencraBuTenu coneii: XJopua HaTpus, kKapOoHAT U Gpocdat KaabIus.

Amop@dHbIe U KpUCTaNINYECKHE BEIIECTBRA.

MexMOoNIeKyJIIpHbIE B3aUMOACUCTBUS. THIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB BEILIECTB OT
TUIOB KPUCTAJUIMYECKUX PEIIETOK.

UucTteie BemmecTBa U cMecH. [IpuMepsl )KUIKKUX, TBEPABIX U ra3000pa3HbIX cMeceld. CBONCTBA YHUCTHIX BEIIECTB
u cMmeced. HMx coctaB. MaccoBag W o00ObeMHas JOJM KOMIIOHEHTa cMecH. PacyeThl, CBSI3aHHBIE C
WCIOJIb30BAHUEM TOHATHUS «JI0JIS».

JemoncTpamuu. OOpa3ibl OKCHIOB, KHCJIOT, OCHOBAaHMM M cojiell. Mojenu KpHCTAIMYECKUX PEHIeTOK
XJIopuJa HaTpus, anMasa, okcuaa yriaepoaa (IV). KucinotHo-1enounsie MHAMKATOPBI, U3MEHEHUE UX OKPACKH B
Pa3IUYHbIX CpellaX. Y HUBEpCATbHbIN HHIUKATOP U U3MEHEHHE €ro OKPACKH B pa3nuuHbIX cpenax. [lkama pH.
JlaGoparopHble onbIThl. 8. O3HAKOMJICHHE C KOJUIEKIMEH OKCHUAOB. 9. O3HaKOMJICHHE CO CBONCTBaMH
ammuaka. 10. KauecTtBennast peakuusi Ha yriekucisiil ra3. 11. Onpeaenenune pH pacTBOpoB KUCIOTHI, IETOYH
u Boubl. 12. Ompenenenne pH TUMOHHOTO M S0JIOYHOTO COKOB Ha cpese miofoB. 13. O3HakKoMIIGHHE C
KoJulekuuen cosieid. 14. O3HaKOMIIEHHE ¢ KOJUIEKIIMEN BEIIECTB C PA3HBIM THUIIOM KPHCTAITIMYECKOW PEIIETKH.
N3roTtoBnenune Mojeneit KpUCTAIUIMUECKUX perieTok. 15. O3HakomiieHne ¢ 00pa3iioM TOPHOM MOPOIbI.

Tema 4. U3meHeHus, npoucxoasiiue

¢ BemecrBamMu (124)

[TonsiTHe sIBIEHUH, CBI3aHHBIX C U3MEHEHHUSIMH, TIPOUCXOSIIUMU C BEIIECTBOM.

SIBneHus, CBsI3aHHBIE C U3MEHEHNEM KPUCTAJUTMYECKOTO CTPOSHUS BEIECTBA MPU MOCTOSIHHOM €r0 COCTaBe, —
¢buznueckue sBieHus. DU3NYECKUE SBICHUS B XUMUU: AUCTUJUIALNS, KPUCTAIUIM3AIUs, BBHIIAPUBAHHUE U
BO3TOHKA BEIIECTB, (UIBTPOBAHHE U IIEHTpUDYTHpOBAHHE.

SIBneHus, CBsI3aHHBIE C M3MEHEHHEM COCTaBa BEUIECTBA, — XWMMHUECKHe peakiuu. [Ipu3zHaku u ycrmoBus
MPOTEKAHUSI XUMUYECKHUX Peakiuii. Brigenenne TernoTel U cBeTa — peakuuu ropenus. [lonartue o0 sk30- u
SHAOTEPMUUYECKHUX PEAKIHUSX.

3aKOH COXpaHEHHUs MacChl BelIecTB. XHMMHUYECKHWE YpaBHEHHA. 3HAaYCHHE HHJEKCOB M KOAI(PPHUIIMEHTOB.
CocraBiieHH€e ypaBHEHUN XUMUYECKUX PEAKIIUH.

Pacyersl mo XuMUYEeCKHMM ypaBHEHUsIM. PelieHue 3aiad Ha HAXOXKJEHHE KOJIMYECTBA, MAcChl WM O0beMa
MPOJIyKTa PEAKIUU O KOJIUYECTBY, Macce WM O0bEeMy HMCXOJHOTO BellecTBa. PacdeThl ¢ HCMONIb30BaHHEM
MOHATUSA «JI0JIsh», KOTJIa MCXOJHOE BEIIECTBO JaHO B BHUAE pPacTBOpa C 3aJaHHOM MaccoBOM JoJieit
PacTBOPEHHOTO BEUIECTBA UM COJAEPKUT OMPENETIEHHYIO AOJ0 MPUMECEH.

Peaknuu paznoxenus. IlpencraBieHue o CKOpOCTHM XUMHUYeCKMX peakiui. Karamuzatopel. DepMeHTHI.
Peakumu coenunenus. Karanutuueckue u HeKaTATUTUYECKUE PEAKIUK, 0OpaTHMbIe 1 HEOOpaTUMbIE pEaKInu.
Peaknuu 3amemenus. Psig akTUBHOCTH METAaJIOB, €r0 MCIOJIb30BAaHUE JI MPOTHO3MPOBAHUSA BO3MOKHOCTHU
MPOTEKAHUS PEAKINI MEXIy METalIaMU U KUCIOTaMU, PEaKIUi BBHITECHEHUSI OJTHUX METAJJIOB U3 PACTBOPOB



UX CoJel IpyruMu Mertaiiamu. Peakumu oOmena. Peaknum HelTpanuzanuu. YcCIOBHUSA NMPOTEKAHHS PEeaKLUit
oOMeHa B pacTBOpax J0 KOHIA.

TuIbl XUMUYECKUX PEAKLIHUI HA IPUMEPE CBOKMCTB BOJBI. Peakius pas3iioxkeHuss — 3JIEKTPOJIn3 Bobl. Peakiuu
COEIMHEHUS] — B3aUMOJCICTBUE BOJbl C OKCHJAMH METAUIOB M HEMETAUIOB. YCIOBUE B3aUMOJECHCTBUS
OKCHJIOB METAJJIOB U HEMETAJUIOB ¢ BOJNOM. [loHsATHE «TUApOKCUABD». Peakiuu 3amenienus — B3auMOJICHCTBUE
BOJIbI ¢ MeTaJuIaMU. Peakuiny oOMeHa — ruipoJin3 BELIECTB.

Jemonctpanuu. [IpuMeps! pu3ndeckux sIBICHUI: a) Iu1aBieHne mapaduna; 6) BO3roHKa HOoJa MIIK OEH30HHON
KHCJIOTBI; B) PAacCTBOPEHHE OKpAIIEHHBIX COJIeH; T') Iud@y3uss AYMIUCTHIX BEUIECTB C TOPSLICH JTaMIIOYKU
HakanuBaHus. [IpuMepbl XUMUYECKUX SBIICHUI: a) TopeHue marHus, gocdopa; 6) B3aMMOACHCTBUE COISTHON
KHCJIOTBI C MpPaMOpoOM WM MeJIoM; B) moisiyueHue runpokcuaa menu (II); r) pactBopeHue mnoiaydyeHHOTO
TUAPOKCHIA B KHUCIOTax; 1) B3aumojenctBue okcuna meau (II) ¢ cepHoil KuCIOTOW TMpU HarpeBaHUU; €)
pa3ioKeHue NepMaHraHaTa Kajlus; ) pas3jioKeHHue NepPOKCHIa BOJOPOIa C IOMOLIbIO AUOKCHIA MapraHia u
Kartaja3bl KapToQes UM MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBIE€HHBIX KUCIOT C METAJUIAMH.

JlabopaTopHblie onbIThl. 16. IIpokanuBaHue Meau B IUIAMEHU CIUPTOBKU. 17. 3amelieHue Meau B pacTBOpE
xnopuaa meau (II) sxenezom.

Tema 5. IlpakTukym 1.

IIpocreiimme onepaunu ¢ BemecTsoM (3 )

1. IlpaBuna TexHuUKH Oe30macHOCTM HpH paboTe B XUMHYecKOM KaOunere. Ilpuembl oOpaiieHus c
nabopaTopHbIM OO0OpYyJOBAaHMEM M HarpeBaTelbHbBIMU mpubopamu. 2. HabmiogeHuss 3a H3MEHEHUSIMU,
MIPOUCXOJSIIMMHU C TOpSIIEeH CBEYOM, M UX ONMHCAHME (IOMAIIHUN SKCIEPUMEHT). 3. AHAJINU3 MOYBBI U BOJIBI
(momarHumii skcriepumenT). 4. [Ipusnaku xumudeckux peakiuii. 5. [lpuroroBienue pacTBopa caxapa U pacyer
€ro MacCcoBOM J0JIM B PaCTBOPE.

Tema 6. PactBopenue. PacTBopsbl.

CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (18 1)

PactBopenune kak ¢puznko-xumudeckuit mpouecc. [loHsaTHE 0 THAPaTaxX W KpUCTAIIOTHApaTaX. PacTBOpUMOCTb.
KpuBble pacTBOpHUMOCTH KaK MOJENb 3aBUCHUMOCTHM PACTBOPUMOCTH TBEPABIX BEIIECTB OT TEMIIEPATYPHI.
HacepimieHHble, HEHACHIILIEHHBIE U NTEPECHIIICHHBIE PACTBOPBL. 3HAYEHHUE PACTBOPOB AJIL IPUPOJBI U CEITBCKOTO
XO35I1CTBA.

[TonaTre 00 AIEKTPOJUTHUECCKOW TUCCOIUAIMU. DJIEKTPOJUTHI M HEJICKTPOJIUTHL. MeXaHU3M IHUCCOIUAINN
AJIEKTPOJIUTOB C PA3IUYHBIM XapakTepoM cBs3U. CTENeHb 3JIEKTPOIUTHYECKON auccounanuu. CuiIbHBIE U
ci1abble AJIEKTPOJIUTHI.

OCHOBHbBIE TIOJIOKEHUSI TEOPUU DIIEKTPOIUTHUECKOW auccounannu. VoHHble ypaBHeHUs peakuui. Peakuun
oOMeHa, uayime 10 KOHIA.

Knaccudukanus HOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccuduxanus. Juccouuanusi KUCIOT U UX CBOMCTBA B CBETE TEOPUHU AIIEKTPOJIUTUUYECKOM
aucconanuu. MolleKyssipHble M HOHHBIE YpaBHEHUsl peakuuil. BzaumonelicTBue KUCIOT C MeTajlJaMu.
DNEeKTPOXUMUYECKUN psAl HAOpsDKEHUH MeTalioB. BzaumonelcTBHE KHCIOT C OKCHJIAMU METAaJUIOB.
B3auMopeiicTBue KHCIOT C OCHOBAHMSIMU — pPEakUUsl HeWTpanuzauuu. B3auMoaeicTBUe KHCIOT C COJISIMU.
Hcnonb3oBanue TabIUIBl pACTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KHCIIOT.

OcHoBanus, ux knaccudukanus. Jucconuanys OCHOBaHUN U UX CBOMCTBA B CBETE TEOPHUHU AIEKTPOTUTUYECKOM
auccouuanuu. BsanMopeiicTBue ocHoBaHuii C consmu. Vcmosnp3oBaHue TaOIHMIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB OCHOBaHUH. B3aumoelicTBue menouet ¢ OKCuIaMu HEMETaJIOB.
Conu, ux nucconuanys U CBOWCTBA B CBETE TEOPUM NIEKTPOJMTUYECKOW Aucconuanuu. B3aumoneilicTBue
coJiel ¢ MeTayuIaMu, 0COOEHHOCTHU ATUX peakuuid. Bzanmoneiictsue coneil ¢ consmu. Vcnosabp3oBanue TabIUIIbI
PacTBOPUMOCTH Il XapaKTEPUCTUKH

XUMHUUYECKUX CBOMCTB COJIEH.

O06o006u1eHne cBeieHui 00 OKCHIaX, UX KJIACCU(PUKAIIMK U CBOMCTBAX.

I'enernueckue psaapl MeTala ¥ HeMeTaula. | 'eHeTnueckas CBsI3b MEX/ly KJIacCaMi HEOPTaHWYECKUX BEIECTB.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OmnpeneneHue creneHeld OKHUCICHHS ISl JIEMEHTOB, OOpa3yloIIMX BEIIEeCTBa pasHBbIX KiaccoB. Peakiuu
HMOHHOTO 0OMEHa U OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakiMi. OKUCIUTEIh U BOCCTAHOBUTEIb, OKHUCIICHUE
U BOCCTAHOBJICHHE.

CocraBneHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO OajaHca.
CBolicTBa NIPOCTBIX BEIIECTB — METAIOB M HEMETAJIOB, KHUCJIOT M COJIEH B CBETE OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLIUN.



JemoncTpanun. lcnbiTaHue BeleCTB U MX PacTBOPOB HA  AIIEKTPOIPOBOJHOCTh. 3aBHCHUMOCTh
JIEKTPOIPOBOJIHOCTH YKCYCHOM KUCJIOTHI OT KOHIIEHTpalUU. [[BuKeHNEe OKpallleHHbIX HOHOB B AJIEKTPUYECKOM
nosie. BzaumopeilicTBue LMHKAa C cepoil, coissHOM kucinorod, xnopuznom wmenu (II). TI'openune wmarnwus.
B3anmoneicTBre XJIOpHOU U CEPOBOAOPOIHOM BOBI.
JlaGopatopuble omnbIThl. 18. B3aummozeilicTBME pacTBOpPOB XJOpHAa HATpusi M HuTpata cepebpa. 19.
[TonyueHnue HEPACTBOPUMOIO FUAPOKCUIA U B3aUMOAEHCTBUE ero ¢ kuciaoramu. 20. BzaumoeicTBue KUCIOT C
OCHOBaHUsAMHU. 21. B3auMopelicTBrE KUCIOT C OKCUAMHU METAJUIOB. 22. B3auMoaelcTBre KUCIOT ¢ METAJUIAMH.
23. BzaumogeiicTBue KHUCIOT ¢ coisiMu. 24. B3aumoneiicTBue mienoyeil ¢ kuciotamu. 25. B3aumopeiicrBue
miesioyei ¢ oKcugamMu HemeTayuioB. 26. BzaumoneiictBue menoueir ¢ comsimu. 27. IlonydyeHue u cBoiicTBa
HEpAacTBOPUMBIX OCHOBaHUU. 28. B3aumojeiicTBe OCHOBHBIX OKCHJIOB € KucioTamu. 29. Bzaumoneiictue
OCHOBHBIX OKCHJIOB ¢ BojaoH. 30. B3aumopelicTBue KUCIOTHBIX OKCHUIOB ¢ IienodaMu. 31. B3aumoneiictBue
KHUCJIOTHBIX OKCUJOB ¢ BojI0H. 32. B3aumopeiicTBue coneit
¢ kuciaotamud. 33. BsaumogeiictBue coned ¢ menodamu. 34. BsaumopelcTtBue cojieii ¢ coimgMmMH. 35.
B3anMoelicTBre pacTBOPOB COJIEN C METAIIIIaMHU.
Tema 7. IllpakTukym 2. CBolicTBa pacTBOpPOB
3JIeKTPOJIUTOB (11)

1. Pemenue skciepuMeHTaNbHBIX 33a4.

. 9 kaacce (2 4 B Henenro, Bcero 684)

BBenenue. O0mas xapakTepucTUKA XMMUYECKHUX 3JIEMEHTOB U XUMHYECKHX PeaKIMid.

Ilepuonnuecknii 3axon u [lepuoanueckas cucrema xumuueckux 3jiemeHToB /1. U. Menpaeneena (10 u)
XapakTepucTUKa 3JE€MEHTa 0 €ro MoJiokeHHto B [lepmoanyeckoil cucrteme XuMHUYECKuX 3iaemeHToB [l M.
MenneneeBa. CBolicTBa OKCHUIOB, KHCIIOT, OCHOBaHMM M cCOJeil B CBETE€ TEOPUU DJIEKTPOJIUTUUYECKOU
JUCCOLMALIMN U OKUCIIEHUS-BOCCTAHOBJICHUSI.

[TonsaTue o mepexoaHBIX deMeHTax. AM(POTEPHOCTh. [ eHETHYECKUH Psijl MEPEXO0THOTO AJIEMEHTA.
[Tepuoanueckuii 3akoH u [lepuoanueckas cucrema xumudeckux anemenToB . 1. Menaeneesa.

XuMu4ecKasi OpraHu3aius KUBOW M HEKUBOW MPUPOAbl. XUMUYECKHI COCTaB s/Ipa, MAHTHUU U 36MHOMN KOPBI.
XHWMHUYECKHUE DJIEMEHTHI B KJIETKaX *KUBBIX OPraHU3MOB. Makpo W MHUKPO3JIEMEHTHI.

O6o0menre CcBeIeHUH O XUMHYECKHX peakiusax. Kimaccudukamus XHMHUYECKHX PEAKIUH 10 Pa3TudHbIM
MpU3HAKAM: «YHUCJIO M COCTaB pearupyomux U oOpa3ylolIUXcsl BEIIeCTB», «TEIJIOBOU 3IPQeKrT»,
«HaIpaBJICHUE», «M3MEHEHHE CTEICHEH OKHUCIICHUS 3JEMEHTOB, 00pa 3YIOUIUMX pearupyrollue BelIecTBay,
«hazay, «Hcroab30BaHNE KaTaIU3aTOPay.

[loHATHE O CKOPOCTHM XHMMHMUYECKOW peakuuu. PakTopbl, BIUSIOIIME HA CKOPOCTh XUMHUYECKHUX PEaAKIMil.
Karanuzatops! u karanu3. MTHruOUTopsl. AHTHOKCHUIAHTHI.

Jdemoncrpanuu. Pazmuunbie Gopmber Tabmunbl J[. WM. MenaeneeBa. Mojenu aToMOB 3JIeMEHTOB 1—3 10
nepuoJoB. Mojenb CTpOeHHsI 3€MHOro Iiapa (TMoImepeuHslii pa3pe3). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakuuy OT TMPUPOJbl PEarupyrouIuX BEUIECTB. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW pEaKIUH OT
KOHILICHTPALIUU PEarupyrommnx BEUIECTB. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW peaKuuu OT IUIOIIAIx
COTPUKOCHOBEHHUS PEATUPYIOIINX BEIIECTB («KUIALIUHN CIOi»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakluu
OT TEMIIepaTypbl pEarupyrolmux BewecTB. ['OMOreHHbI W TEeTepOreHHbIM KaTtain3bl. DepMEHTATHUBHBIM
karanu3. Marubuposanue.

JladopaTopHbie onbIThl. 1. [lonmyyeHue rugpokcuaa HMHKA U UCCIENOBAHUE €T0 CBOMCTB. 2. MoaenupoBaHue
noctpoenus llepnoanueckoil cucremsl xumudeckux aeMeHToB [[. . MenneneeBa. 3. 3amelneHue xene3om
Meau B pactBope cyibdara Meau (II). 4. 3aBUCMMOCTH CKOPOCTH XMMHYECKOW pPEaKLUU OT HPUPOIbI
pearupymomux BEMIECTB Ha MNpPHUMEPE B3aUMOJCMCTBUS KHCIOT C METaUlaMH. 5. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM pEeaklMH OT KOHLEHTPAlUU PEearupyrollux BEIIECTB Ha IMpPUMEpPE B3aUMOJCHCTBUS IIMHKA C
COJITHOM KHMCIIOTOW Pa3INYHONW KOHUEHTpauuu. 6. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIMH OT IJIOLIAIH
CONPUKOCHOBEHHUS pEarupyronnux BenecTs. 7. MoAenIupoBaHue «KUIALIETO CIIOs». 8. 3aBUCUMOCTh CKOPOCTH
XMMHMUYECKON peaklMu OT TEMIIEpAaTyphbl PEarupyrolliux BELUIECTB HAa MPUMEPE B3aUMOJECHCTBUS OKCUAA MEAU
(IT) ¢ pacTBOpOM cepHOIl KUCIOTHI pa3IMYHON TeMmepaTypsl. 9. PaznoxeHnue nepokcuaa BOJOPOa ¢ HTOMOIIBIO
okcuna Mmapranua (IV) u kxatanmasel. 10. OOHapykeHue KaTana3bl B HEKOTOPBIX MUINEBBIX MpoaykTax. 11.
WurubupoBanue B3auMOJEHCTBUS KUCIIOT ¢ METAIIAMU YPOTPOITMHOM.

Tema 1. Metansi (14 u)

ITonoxxenne wmerasmoB B Ilepuoguueckoil cucreme xumudeckux »dsimeMeHtoB JI. WM. Menneneesa.
Merannuueckass KpUCTaJUIMYECKas pelieTka M MeTaJUIMYecKas XuMudeckas cBsi3b. OOmmue ¢usznyeckue
cBoiictBa MeraiioB. CiuiaBel, HX CBOMCTBA M 3HAUCHHE. XHMUYCCKHE CBOICTBA METAIOB Kak



BOCCTAaHOBUTEJIEH, a TaKKE B CBETE€ UX IOJIOKEHMSI B JJIEKTPOXMMMUYECKOM psly HANpPSDKEHUH METalIoB.
Koppo3sust MmeTamioB u criocoObl 60ps0bI ¢ Hell. MeTtaiuisl B mpupoae. O0mue crnoco0bl UX MOTydeHHs.

OO0masi XapakTepHCTHKA IIeJOYHBIX MeTalaIoB. Merauisl B npupoje. OOmue crnocoObl UX HOTYYEHUS.
Crpoenue atomoB. Illenounble MeTamapl — HPOCTbIE BellecTBa. BakHeilne COEIUHEHUS IIENOYHbIX
METaJUIOB — OKCHJIbI, TUAPOKCHIBI M COJH (XJIOpHIbI, KapOOHAThI, Cynb(aTel, HUTPATHI), UX CBOWCTBA H
pUMEHEHHE B HAPOIHOM Xo3siicTBe. Kanuiinbie ynoOpeHus.

O0mas xapakrepucTuka 3jeMeHTOB riaBHod moarpynnbl II  rpymmbl.  CrpoeHue aTtoMos.
[lenoyHo3eMenbHbIE METAILIBI - IPOCTHIE BELIECTBA. BaykHelIIMe COeMHEHMS IEIOUHO3EMENBHBIX METAJNIOB
— OKCHJIbI, THAPOKCUABI M CONH (XJIOpHIBI, KapOOHATHI, HUTPATHI, CynbdaTel, hocdarel), UX CBOWCTBA U
IIPUMEHEHHE B HAPOJHOM XO3SHCTBE.

Amomunmii. Ctpoenue atoma, (usnyeckne W XHMHUYECKHE CBOWCTBa mpocToro BemiectBa. CoennHEHHS
QIIOMHHMSL — OKCHUJ M TMJAPOKCHUJ, UX aM(OTepHbIi xapakrep. Baxuneimue conu amomunus. [Ipumenenue
ATIOMUHUS U €70 COCUHEHHIA.

Kenezo. CtpoeHue aroma, pU3MUYECKHe U XMMHUYECKUE CBOMCTBA MPOCTOTO BELIECTBA. | €HETHUECKUe psbl
Fe2+ u Fe3+. Baxuelimue conu xene3a. 3HaUeHHE XKelle3a U €ro COeIWHEHUHN IJs MPUPOAbl M HApPOJHOTO
XO35HCTBa.

JdemoncTpanuu. OOpa3iisl METOYHBIX U MIETOYHO3EMENIbHBIX MeTauioB. O0pa3iisl crutaBoB. Bzanmoneiicteue
HaTpus, JINTHS W KalbLus C BOJOHM. B3ammopelicTBue HATpus W MarHus ¢ KUCIOPOAOM. B3aumopeiictBue
MeTaiioB ¢ HeMeTaamu. [lomydyenue ruapokcuaos xenesa (I11) u (IID).

JlaGopaTropHbie onbIThL. 12. B3auMoaelcTBiE pacTBOPOB KUCIIOT U CoJiek ¢ MeTaiuiamu. 13. O3HakoMIIEHHE C
pyaamu xenes3a. 14. OkpalmiMBaHue MJIaMEHU COJSIMH MIEJIOYHBIX METAJIOB. 15. B3anmoaeincTBre Kaiblus C
Bojiol. 16. [lonmyyeHue ruapoKcuaa Kaiblud W HccleqoBaHuEe ero cBoucTB. 17. Ilomydenue rumpokcuaa
ATIOMUHUS U UCCIEIOBaHUE ero cBOMCTB. 18. B3aumoneiicTBue xene3a ¢ coaaHor kucimotoil. 19. [lonyyenue
ruapokcuoB xkene3a (I1) u (III) u u3ydenme ux cBOMCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTaJLJIOB

U MX coeiHeHuit (2 1)

1. Penrenne skcnepuMeHTaIBHBIX 337a4 HAa PAaClIO3HABAHUE U MOJyYEHUE COCAMHEHNN METAJUIOB.

Tema 3. Hemeraswinl (25 u)

OO6mras xapakTepucTHKa HEMETAJUIOB: ToJiokeHue B [lepuonnueckoi cucreme XuMuueckux snemeHToB [1. U.
MenneneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, AJIEKTPOOTpHLIaTeIbHOCT (D0) Kak Mepa «HEMETaUIMYHOCTUY,
pan 30. Kpucramimieckoe CTpOeHUE HEMETAIIIOB — IPOCTHIX BellecTB. AyutoTponusa. usndeckue cBOMCTBA
HeMeTaI0B. OTHOCUTENIBHOCTh NOHATUI «METAIUD» U «HEMETAILD».

Bonopoa. Ilonoxenue Bomopona B Ilepuomuueckoil cucreme xumuueckux snemeHtoB Jl. M.Menneneena.
Crpoenue aroma u MoJieKynbl. Duznueckne M XUMHYECKHME CBOMICTBAa BOJOPOJA, €ro IOJy4eHHE U
IIPUMEHEHHUE.

Boaa. Crpoenue monekynbsl. Bogopoanas xumuueckas cBsizb. Dusmueckue cBOMCTBA BOAbL. AHOMaIuu
cBOMCTB BoAbl. ['unpodunbHbie u ruapodoOHbIe BelecTBa. XUMUUYECKUE CBOMCTBA BObl. KpyroBopoT BOJbI B
npupojae. Bomoouncrtka. Aspanust Boasl. beitoBbie GuiabTpsl. MuHepaibHble BOJbI. J(UCTUIIMPOBaHHAS BOA,
€€ MOJIy4eHHE U IPUMEHEHHE.

O0masi xapakrepucTtuka rajoreHoB. CrpoeHue aroMoB. [IpocTeie BellecTBa M OCHOBHBIE COEAMHEHUS
raJloreHoB, ux cBoiictBa. KpaTkue cBenenus o xiope, 6pome, ¢prope u nozae. llpuMenenue rajioreHoB U UX
COEIMHEHUI B HAPOTHOM XO3SIICTBE.

Cepa. CtpoeHue aTroma, aJuIOTPOIHUs, CBOMCTBA U MIpUMeHeHHe poMmOudeckoit cepsl. Okeuasl cepsl (IV) u (VI),
UX MOJYy4Y€HUE, CBOMCTBA U npuMeHeHune. CepHas KUCIOTa U €€ COJIM, UX IPUMEHEHHUE B HAPOJHOM XO3SIICTBE.
[Ipon3BOACTBO CEPHON KUCIIOTHI.

A3zot. CTpoeHHne aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOrO BEIIECTBA. AMMUAK, CTPOEHHE, CBOMCTBA, OJIYyYCHHE
u npumenenue. Conu aMMoHuUs, X cBoicTBa u mpuMeHnenue. Okcunsl azota (I1) u (IV). A3oTHas kucnoTa, ee
CBONMCTBa W mpuMeHeHHe. HuTparel W HUTPUTHI, mpobdieMa HX COJECpkKaHUS B CEIbCKOXO3SHCTBEHHOM
IPOAYKIMH. A30THBIE yI00pEeHusl.

®ochop. CtpoeHne aroma, aJuIOTPONHs, CBOMCTBA 0estoro U KpacHoro ¢ochopa, ux npumeHenne. OCHOBHbIE
coenuHeHus: okcul pocdopa (V) u oprodochopHas kucnora, pochatsl. PochopHbie yroOpeHus.

Yraepoa. CtpoeHue atoma, auIOTpOmusi, cBoiicTBa Moaudukanuii, npumenenue. Okcuapl yriepoaa (II) u
(IV), ux cBoiictBa u npuMmeHenne. KapOoHAThI: KalblUT, COJA, MOTAIl, UX 3HAYEHUE B MPHUPOJE U KU3HU
4eJI0BeKa.



Kpemunii. CtpoeHue aroma, KpUCTAJUIMUECKUN KPEMHUH, ero cBoiicTBa u npuMenenue. Oxcnp kpemuus (1V),
€ro MpUPOAHBIC Pa3HOBUAHOCTU. CHUIIMKATHL. 3HAYEHUE COCAMHEHHH KPEMHHS B KHBOW M HEXHBOW HPUPOIE.
[ToHsiTHE O CUIMKATHON NPOMBILIJIEHHOCTH.

Jemoncrpanuu. OOpa3mpl rajJoreHOB — MPOCTHIX BEIIECTB. B3anMMoAEHCTBHE TaJOr€HOB C HATPUEM, C
ATIOMUHHEM. BbITeCHeHHE XJIOpoM OpoMa WM HMOJla M3 PacTBOPOB HMX coJield. B3ammoneicTBue cepbl ¢
MeTaJlJlaMi, BOJOPOJIOM U KHCJIOpoAOoM. B3aumoneicTBue KOHLIEHTPUPOBAHHOW a30THOM KHCIOTHI C MENBIO.
[Tornomenue yriaem pacTBOPEHHBIX BEIIECTB MM ra30B. BoccTaHoBieHne Menu u3 ee okcuaa yrieM. O0pasis
MPUPOJHBIX COCTUHEHUHN XJIopa, cepbl, Gocdopa, yriepoaa, kpemHus. OOpa3ibl BaXKHEHIINX 11 HAPOIHOTO
X0341CTBA CyIb(aTOB, HUITPATOB, KapOOHATOB, ocdaroB. OOpa3Lbl cTEKIIA, KEPAMHUKH, IIEMEHTA.
JladopaTopubie onbIThl. 20. [lomydyenue u pacmo3HaBanue Bojopona. 21. VccrnenoBanue moBepXxHOCTHOTO
HaTsOKeHUsT Bojbl. 22. PacTBopeHMe mepmaHraHara Kajidsl WJIM MEIHOTO Kyropoca B Bojae. 23. I'maparanms
obe3BokeHHoro cynbara memu (II). 24. M3roroBieHwWe TUICOBOTO oTmeyaTka. 25. O3HaKOMIICHHE C
KOJUIEKIIMEeH ObITOBBIX (UIBTPOB. 26. O3HAKOMJIEHHE C COCTAaBOM MHHEpalbHOU Bojbl. 27. KadecTBeHHas
peaxuus Ha rajgoreHu_uoHsl. 28. [lonydyeHue u pacno3HaBaHue kuciopoaa. 29. 'opeHue cepbl Ha BO3AyXe U B
kuciopone. 30. CpoiicTBa pa30aBieHHOM cepHOM KuCHOTh. 31. H3yuenue cBoHcTB ammuaka. 32.
Pacnio3naBanue coneit ammonus. 33. CBoiicTBa pa30aBiIeHHOW a30THOW KHCIOTHL. 34. B3aumopeiicTBue
KOHIICHTPUPOBAHHOM a30THOW KHUCIOTHI ¢ Mmeapto. 35. ['openue docdopa Ha Bo3ayxe W B kuciopoje. 36.
PacnioznaBanue ¢ocgatos. 37. T'openue yrus B kuciopoe. 38. [losyueHne yroibHON KUCIOTHI U U3yUEHUE €€
cBorictB. 39. Ilepexon kapOGonatoB B rTuapokapbonatbl. 40. Paznoxxenue rumpokxapObonHara Hatpus. 41.
[TonyyeHne KpeMHEBOM KUCIOTHI U U3yYEHHE €€ CBOWCTB.

Tema 4. [IpakTukym 2. CBOMCTBA COeAMHEHU A

HeMeTaJlIoB (4 4)

2. Pemenue sxkcniepuMeHTaNbHbIX 331a4 1o TeMe «lloarpynma ranoreHosy». 3. Penienne skcrepuMeHTalIbHBIX
3amau o teme «lloarpynma xuciaopona». 4. [lonydeHue, coOnpaHue u pacro3HaBaHUE Ta30B.

Tema 5. O0001IeHNe 3HAHUT 10 XUMUM 32 KyPC OCHOBHOM IK0JbI. [Toaroroska

K rocyaapcrBeHHoii utoropoii arrecrauuu (F'HA) (13 u)

[Tepuonnueckuii 3akoH u Ilepuoandeckas cucrteMa xuMmudeckux aneMeHToB J1. 1. Menneneea. duznueckuii
CMBICTT TTOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB MEepHoa U IPYyMIbl. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
AJIEMEHTOB U UX COEIUHEHHI B MEpUOJax U IrpylIax B CBETE MPEACTaBICHUN O CTPOEHUH aTOMOB JIEMEHTOB.
3nauenue [lepuoanueckoro 3akoHa.

Buipl XUMHU4ECKHX CBSI3€H U TUIBI KPUCTAJUTMUECKUX pEIeTOK. B3aMOCBsI3b CTpOCHUS U CBOICTB BEILIECTB.
Knaccudukanuss XUMHUYECKUX pEaKUUN IO pa3IuyHbIM IMpU3HAKaM (YHCIO W COCTaB pearupyroumux u
00pa3yoIuXxcs BEIIEeCTB; HaTMUKe IPaHuLbl pasnena (as; TermnoBoil 3pdexT; u3mMmeHeHne crerneHeil OKUCIeHUs
aTOMOB; UCIIOJIb30BaHUE KaTalnu3aTopa; HalpaBjeHue

npotekanus). CKOpOCTh XUMHYECKUX peakIil M ¢akTopsl, Biusomue Ha Hee. OOpaTUMOCTh XUMUYECKUX
peakiuii ¥ crnocoObl CMEUIEHUS] XUMUYECKOTO PAaBHOBECHS.

[IpocThie u clOXXHBIE BellecTBAa. MeTamibl M HEMeTauibl. [ eHeTHueckue psiAbl MeTajula, HeMeTallla |
nepexoHoro Metamia. OKCUABI U THUIPOKCH]IBI (OCHOBAHUS, KHCIOTHI, aM(oTepHble THAPOKCUIBI), comu. Mx
cOCTaB, KiacCU(pUKaIus U 00II1e XMMHYECKHUEe CBOIICTBA

B CBETE TCOPHUH IEKTPOIUTHUECKON IUCCOIMALINY.

IlepeyeHb KOHTPOIBHBIX H MPAKTHYECKHUX PadoT

Knacc Tema Hcroynuk
8 KIiacc IIpakTnyeckne padorTol: 6 1. ["abpuensu
Nel «IIpaBuna TtexHuku OezomacHoctn npu pabore B | O.C. Xumus
XUMu4eckoM kabunere. [Ipuemsl oOpamieHus ¢ 1abopaTopHbIM | 8KJI.:  yu4eOHHK
00OpyZIOBaHNEM U HarpeBaTeIbHBIMH IPUOOpaAMM» Ui
Ne2 « Habmronenust 3a u3BMEHEHUSMHU, POUCXOIUME ¢ | oOmeoOpa3oBare
ropsei ceeyeid, 1 UX onMcaHue» (JOMAIIHUN SKCTIEPUMEHT) JBHBIX
Ne3 «AHanu3 nouBkI U BOJBI» (JOMAIIHUI SKCIEPUMEHT) | yUpeXJIeHHUH -2-¢
Ne4 «IIpr3HaKy XUMHUYECKUX PEAKLIHID U31., CTEPEOTHIL.
Ne5 «lIpuroroBienue pacrtBopa caxapa M OIpEIEICHHUE | - «podar.
MAacCOBOM JI0JIM €T0 B PaCTBOPE» Mockaa.
Ne6 «PenieHne skCeprMEHTaIbHbIX 3a1a4» 2. KoutposbHbIe




paboThI K
KonTpouabHbie padorsi: 4 yuebnuky O.C.
Nel «ATOMBI XUMUYECKHX 3JIEMEHTOBY ["aGpuensna
Ne2 « CoenuHeHNSI XUMUYECKUX DJIEMEHTOBY «XuMusl. 8

Ne3 « 3menenus1, MpoUCXoIIIUe C BEIIECTBAMI
Ne4  «PacTBOpeHue.

PactBopel.  CBoiicTBa  pacTBOpOB

U IIPOBEPOYHBIC

KJacc»: ydeOHoe
nocobue/  O.C.

Nel-2  «Peruenue

«loarpynma a3ora u yriaepoja»
No6 «Ilonmydyenue, cobupanue U pacio3HaBaHUE Ta30B)»

AIIEKTPOJIUTOBY I"abpuensn, I1.H.
bepeskun, A.A.
Yuakosa u ap. —
224c.
9 kracc IpakTuyeckue padorpl: 6 1. ["abpuensn

OKCIICPUMCHTAJIBHBIX 3aaa4 Ha
pacrio3HaBaHUEC U MOJYYCHUE COG]II/IHGHI/Iﬁ METAJIJIIOB»

Ne3  Pemienne SKCepUMEHTANBHBIX 3alad 1Mo TeMe | o0meobpasoBare
«[Toarpynma ragsoreHoOB» JIHBIX

Ne4  Pemienune SKCIEpUMEHTAIBHBIX 3a/ad IO TEME | YUpPexKACHHH. -
«[Toarpynmna kuciopoa» «dpodax.

No5  Pemienue 5sKCepUMEHTANBHBIX 3a1ad 1o TeMe | Mockaa.

Nel «BBenenue.

[Tepuonnueckas

. M.MenneneeBan»
Ne2 «Metanab»y
Ne3 «HemeTamibl»

IIKOJIBI»

CUCTEMaA

KonTpoabHbie padoThi: 2
Oo01mas

XapaKTepI/ICTI/IKa XUMHUUYCCKUX
AJIEMEHTOB M XUMMUYECKUX peakuuil. [lepronnueckuii 3akoH U
XUMHAYECKUX 3JIEMEHTOB

Ne4  «toroBasi KOHTpoJibHast paboTa 3a Kypc OCHOBHOM

O0.C. Xumus 9
KJI.. y4eOHUK NSt

2. KoHtposbHbIE
U TMPOBEPOYHBIC
pabotel 9 Kiacc:
yaeOHoe
nocobue/  O.C.
I"abpuensn, I1.H.
bepeskun, A.A.
VYmakoBa u ap. —
160c.

HanpasjieHue nNpoeKTHOI 1eATeILHOCTH 00y4alomuXxcsi

[IpumepHble HampaBlieHUsT MPOEKTHOW JAedaTelabHOCTH oOydaromuxcs. 1. Pabora ¢ ucroyHukamu
XUMHUYECKON MHPOpMAIIMH — UCTOPUYECKHE 0030pbl CTAHOBJICHUS U PAa3BUTHS U3YYCHHBIX OHSATHH, TEOPUH,
3aKOHOB; KU3Hb U JIEATEILHOCTh BBIAAIOIIUXCS YUYEHBIX-XUMUKOB. 2. AHANUTUYECKUE 0030pbl HHGOPMAIIUU 110
PEIICHUIO OMpPENIEICHHBIX HAy4YHBIX, TEXHOJOTHYECKHUX, MpaKkTudeckux mpobiem. 3. OBnageHHe OCHOBaMH
XMUMHUYECKOTO aHanu3a. 4. OBnajieHne OCHOBaMU HEOPTaHUYECKOTO CHHTE3a.

Hcnoan3oBanne pesepa padouero BpeMeHn
B nmporpamme mpeaycMOTpeH pe3epB CBOOOJHOTO yUeOHOTO BpEMEHH JUTsl peaau3alii aBTOPCKUX
MOJIXOZI0B, HCIOJB30BaHUSA PAa3HOOOpPA3HbIX (OPM OpraHM3aluu y4eOHOTO Mpoliecca, OpraHU3aI|u
MOBTOPEHUS U3yYEHHOTO MaTepuana, o3TOMY MHOIO OB Mepepacipe/iesieHbl HEKOTOPhIE Yachl M HECKOJIBKO
OTJIIMYAIOTCS OT aBTOPCKOM MPOrpamMMBl.

Konnuectso KonnuecTtso O6ocHoBaHue
Tema 4acoB B | 4acoB B | BHECEHHBIX
aBTOPCKOM paboueit U3MEHEHUN
nporpamme nporpamme
8 KJIACC
Beenenne 4 4+1 np. B cBsasu ¢
Tema 1. ATOMBI XUMHYECKHX 9 Pacrpe/Ie/IcHIeM
SICMCHTOR pPE3EPBHOTO BPEMEHU
Tema 2. [IpocTbie BemecTBa 6 6




Tema 3. CoennHEHUI XUMHUECKIUX
DJIEMEHTOB

14

14

Tema 4, H3meneHus,
MMPOUCXOAAINEC C BEHICCTBAMU

12

12

Tema 5. IIpaktukym 1

Tema 6. PacrBopenue. PactBOpsl,
CBoiicTBa pacTBOPOB JIEKTPOIUTOB

18

19

Tema 7. Ilpaktuxkym 2. CBoiicTBa
pacTBOPOB IEKTPOJUTOB

Pe3zeps

Hroro

68

68

9 KJIACC

Brenenue. Obmas
XapaKTEPUCTHKA XUMUYECKUX
2JIEMEHTOB U XUMHUUYECKHUX PEAKIUH.
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKnX dementoB [[. 1.
MenneneeBa

10

10

Tema 1. Metanisl

14

14

Tema 2. Ilpaktukym 1. CpoiictBa
METAJIOB ¥ UX COEIUHEHUN

Tema 3. Hemetarinl

25

25

Tema 4. [IpakTuxkym 2.
CBoJiCTBa COETUHEHUN HEMETAJJIOB

Tema 5. O000IIEHNE 3HAHUHA T10
XHUMUH 32 KypC OCHOBHOM IITKOJIBI.
IToarotoBka x I'M1A

10

13

Pezepn

Htoro

68

68

B cBsa3u ¢
pacrpeeneHuemM
PE3EPBHOTO BPEMEHH




