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[Tpunoxenne Ne 1

K oOpasoBarenbHoit mporpamme OK I'OC
MBOY «Cpennsis mikosna Ne 37y,
yTBepxkaAeHO npuka3zom Ne 171-1 ot 27.04.16

Pabouas nporpamMma mo npeamery
XUMHUS

8-9 kiacce



Pabouas mporpamMma 1o XuMum i 8-9 KIlacCOB COCTaBIIeHa B COOTBETCTBUU ¢ DenepaabHbIM KOMIIOHEHTOM T'OCYAapCTBEHHOT0 00pa3oBaTeIbHOTO
craggapta (ot 05.03.2004 Ne1089) Ha ocHOBE

YMK
1.

2.

3.

[Tporpamma Kypca xumun 1iis 8-11 kiraccoB o01ieoopasoBarenbHbIxX yupexaenuii./ ['abpuensa O.C.,M: JIpoda 2009r
INabpuensu O.C. Xumus 8 kinace. Yueonuk st 8 kiacca.. M: Jlpoda, 2013r

INabpuensu O.C. Xumus 9 kinace. Yueonuk st 9 kiacca.. M: Jlpoda, 2009r

TpeﬁoBaHI/m K YPOBHIO MOATOTOBKH BBINNYCKHUKOB OCHOBHOM IIKOJIbI.

B pe3vabTaTe M3VYeHHs NIPEAMETA yUallyecs 0 KHbI:

3HAMb/NOHUMAMD

OCHOBHBIE (POPMBI CYIIECTBOBAHHS XHMHYECKOTO 3JeMEHTa (CBOOOIHBIE aTOMBI, MPOCThIE W CIOXHBIE BEIIECTBA); OCHOBHBIC CBEICHUS O
CTPOCHUM aTOMOB JJIEMEHTOB MaJIbIX II€PUOJIOB; OCHOBHBIE BHUJAbl XUMHUYECKHUX CBA3€H; THUMbl KPUCTAIIMYECKUX PEUIETOK; (aKTOpBbI,
OTIPECTISAIONINE CKOPOCTh XUMHUECKUX PEAKIMI M COCTOSHUE XUMUYECKOTO PABHOBECHS; THUIIOJIOTHIO XUMUYECKUX PEAKIMNA MO Pa3inuHbIM
MpU3HAKaM; CYIIHOCTh 3JEKTPOJIMTUYECKON AMCCOLMAIMM; Ha3BaHMs, COCTaB, KIACCU(UKALMIO U CBOMCTBA BAaXKHEHIIMX KJIACCOB
HEOPraHUYECKNX COCIUHEHHM B CBETE TEOPHM AJIEKTPOJUTUUYECKOM NHUCCOLMALMU U C MO3UIUN OKHCIECHUS-BOCCTAHOBIICHMS; BaKHEHIINE
XUMHUYECKHE MTOHITHSI, OCHOBHBIE 3aKOHBI XMMHUH, OCHOBHBIE TEOPUU XUMUH, BaXKHEHIINE BEIIECTBA U MaTepUabI.

MIOJIOKEHHE METAJJIOB M HEMETAJUIOB B nepuoanueckoil cucreme /I.M1.Menneneesa; obuue puznyeckre 1 XMMUYECKHE CBOMCTBA METAUIOB U
OCHOBHBIE CIIOCOOBI HX TIIOJIyUY€HHs; OCHOBHBIE CBOWCTBA M NPHUMEHEHHME BA)KHEHIIMX COEIMHEHHMH INENOYHBIX M IIEOYHO3EMEIbHbIX
METAJIJIOB; AJIIOMUHUS; KAUECTBEHHBIE PEAKIIMH Ha BaKHEHIIINE KaTHOHBI U aHUOHBI.

IPUYMHBI MHOT00Opa3us YIJIEpOJHBIX COEIMHEHMH (M30MEpHI0);  BUIBI CBs3ed (OAMHApHYIO, [BOMHYIO, TPOWHYI0); BaKHEHIIME
(YHKIIMOHATTBHBIE TPYIIIBI OPrAaHUYECKUX BEIIECTB, HOMEHKIIATYPy OCHOBHBIX MPEACTABUTENEH Py OPraHUYEeCKIX BEIIECTB;

CTpOEHHE, CBOMCTBA U NMPAKTUYECKOE 3HAUEHUE METaHa, 3TUJICHA, alleTHIIEHa, CIIUPTOB, YKCYCHOTO aJIbJIErH/1a U YKCYCHOW KHCIIOTHI;

MOHATHE 00 albAETHAAX, CIOKHBIX APUpPaAX, )KUPaX, aMUHOKHUCIIOTaX, OeJKax U yriieBojax, HoJuMepax

Ymemo

IMPUMCEHATE CIACAYIOUMIUC IMOHATHA: XUMHWYCCKHI OJICMEHT, aTOM, HU30TOIIbI, MOHBI, MOJICKYJIBI; IMPOCTOC MU CJIOXKXHOC BCIICCTBO, AJLUIOTPOIIHA,
OTHOCHUTCIIbHAA U MOJICKYJIAPHAA MacCa, KOJIMYCCTBO BCIICCTBA, MOJIIpHAaA Macca, MOJ'I}IpHHﬁ 06’LCM, quCiIo ABora;[po;
QJICKTPOOTPULATECIIBHOCTD, CTCIICHb OKHUCJICHUS, OKHCIINTEIIFHO-BOCCTAHOBUTECIIHLHBIHM Iponecc,

XUMHYECKasd CBA3b, €€ BUJIbI U Pa3HOBUJIHOCTH,; XUMHYCCKAA PCAKIUA U €€ KJ'IaCCI/I(bI/IKaHI/II/I;



CKOPOCTh XMMHYECKOUN peaknuu U (aKTOphl €€ 3aBUCUMOCTH; O0pPaTUMOCTh XUMUYECKUX PEaKIHi, XUMHUYECKOE PAaBHOBECHE U YCIIOBHUS €TO
CMCHICHUA; JJICKTPOJIUTHUYCCKAA AUCCONMANHA, THApaTallud MOJICKYJI U MOHOB; MOHBI, UX KJIaCCI/I(bI/IKaLII/IH n CBOfICTBa; BHCKTPOXI/IMI/IHGCKHﬁ
pAl HaNpsHKEHUNA METAJIIOB;

Pa3BACHATH CMBICT XUMHYECKHUX (DOPMYIT M YpaBHEHUH; OOBSACHATH JCHCTBHE H3yYEHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHE MACChl BEIIECTB MPHU
XUMHUYCCKUX peaKHI/IHX); OMPCACIIATL CTCIICHU OKHCJICHUA aTOMOB XHUMHUYCCKUX 3JBJICMCHTOB IIO q)OpMy.]IaM ux COCﬂHHCHHﬁ; COCTaBJIATH
yYpaBHEHHUs pEaKIMii, ONpenesTh HUX BHJI M XapaKTepU30BaThb OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIMU, OIpPENesaTh IO COCTaBY
(xumuuecKkuM GopmyIiaM) MPUHAIIEKHOCTh BEIECTB K Pa3IMYHBIM KJIacCaM COCTUHEHHIA U XapaKTepH30BaTh MX XUMHUYECKHUE CBOMCTBA, B TOM
YlCclie M B CBETE€ TEOPUHM DJICKTPOIMTUYECKON TUCCOLMALWU; YCTAaHABIMBATh I€HETHMUYECKYIO CBSI3b MEXAY KiIacCaMH HEOPraHHMYECKUX
COGI[I/IHeHI/Iﬁ 1 3aBUCUMOCTb MCIKYy COCTAaBOM BCHICCTBA U CT'O CBOﬁCTBaMH;

oOpamatecsi ¢ 1a00paTOpHBIM 000PYIOBAHHEM; COOJIIOATh IMPaBWJI TEXHUKHU O€30MacCHOCTH; MPOBOAUTH MPOCThIE XUMHUYECKHUE OIBITHI;
BBITIOJTHATH XUMUYECKUH SKCIIEPUMEHT HAOII0AaTh 38 XUMUUYECKHMH IIpolieccaMu U 0(hOpMIISITh Pe3yIbTaThl HAOIIOACHHIA;

MMPOU3BOJUTH PACUCTLI I10 XUMHUYCCKUM (I)OpMyJIaM " YpaBHCHHAM C UCIIOJIb30BAHHUEM U3YYCHHBIX HOHATHH.

AaBaTb OIPCACICHUA U MIPUMCHATH CIICAYIOINNEC IMOHATHA: CIIJIaBbl, KOPPO3Ud METAJIIIOB, IICPECXOJHBIC 3JICMCHTHI, aMCt)OTepHOCTI);
XapaKTCPU30BaTh CBOMCTBA KJIACCOB XMMHYECKHX DJIEMEHTOB (MCT&HJ’IOB), Tpymnmn XUuMHUYCCKUX 3JIEMCHTOB (HICJIO‘IHI)IX 1 MCJI0YHO3EMCEIBbHBIX
METaJUIOB, TaJIOTEHOB) W BKHEHIINX XMMHYECKUX HJIEMEHTOB (IIOMUHUS, XKele3a, cephl, a3ora, (ocdopa, yriepona u KpeMHHUsI) B CBETE
W3YYECHHBIX TEOPUH;

paciio3HaBaTb Ba)KHEUIIEe KaTUOHEI U AHHUOHBI,

peliaTh pacyeTHbIC 33]]a41 C UCTIOJIb30BaHUEM H3YyUEHHBIX MOHSATHH.

Pa3bACHATH Ha MPUMEPAX MPUUMHBI MHOTOOOpa3uy OPraHNYeCKUX BEIIECTB, MaTepPHAIbHOE €AMHCTBO U B3aUMOCBSI3b OPraHUYECKHUX BEILECTB,
MIPUYKUHHO-CJIEICTBEHHYIO 3aBUCUMOCTh MEXKIy COCTaBOM, CTPOCHHUEM, CBOMCTBAMU U MPAKTHUECKUM HCIIOJIb30BAHHUEM BEIIIECTB;

COCTaBJISITh YPAaBHCHHA XUMHUYCCKUX peaxunﬁ, MMOATBCPKAAIOIIUX CBOMCTBA HN3YUCHHBIX OPraHUYCCKHUX BCHICCTB, UX TCHETUYCCKYIO CBA3b,
BBIIIOIHATE 0003HAYEHHEIE B mporpamMme 3KCIICPUMEHTBI U PaCIiIO3HABATb BayKHEHIIIIe OpTraHU4YCCKUC BCIICCTBA.

Hcenonvzoeamo

MPUOOPETEHHBIE 3HAHNS U YMEHUS B IPAKTUUECKOM JESITETbHOCTU U TIOBCETHEBHOM JKU3HU.



Coaepxanue nporpamMmMbl

8 ki1ace

BBenenue (4 u)

XuUMHsI — HayKa O BEIIECTBAX, UX CBOKWCTBAX U MIPEBPALLCHUSIX.

[ToHsITHE O XUMHUYECKOM 3JIeMEHTEe U (opMax ero CyIeCTBOBAaHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CII0KHBIX BEIIECTBAX.

[IpeBpamenust BemiectB. OTIUYME XUMHYECKUX pEAKIMHA OT (U3WYECKHX sBICHUH. Poilb XMMUM B KU3HU uelloBeKa. XemMouiaus u
xeModoous.

Kparkue cBegeHHs M3 UCTOPUU BO3HUKHOBEHUS M pa3BUTUs xumuu. [lepuon anxummuu. [lonarue o punocodckom kamue. Xumusa B XVI B.
PazButne xumun Ha Pycu. Posb 0TedecTBEHHBIX YUEHBIX B CTAHOBJICHHH XMMHYECKOW Hayku — pabotel M. B. JlomonocoBa, A. M. bytieposa, /I. 1.
Menpeneesa.

XuMuyeckass CHMBOJIMKA. 3HAKM XUMHUYECKUX DJIEMEHTOB M MPOUCXOXKACHHWE WX Ha3BaHWi. Xumuueckue (opmyssl. BaneHTHOCTS.
Onpenenenne BajneHTHOCTH 1Mo Qopmyine, CocraBineHue (opmyn mo BaieHTHOCTH. WHAEKCH U K03 dumueHTsl. OTHOCHTEIbHBIC aTOMHAS U
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBOM A0OIM XUMUYECKOTO AJIEMEHTa 0 (hopMyIie BEelecTBa.

[lepuognueckast cuctema xumudeckux aiemeHToB [[. M. MenneneeBa, ee cTpykTypa: Maible U OOJIbLINE MEPUOJbI, TPYIIbI U HOATPYIIIbI
(rmaBHas u moboynas). [lepuoanueckas cuctema Kak CIpaBOYHOE MOCOOUE IS MOIYUYEHHUsI CBEACHUM 0 XUMUYECKUX IIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxaeHne OTHOCHUTENHHOW MOJEKYISIPHOW MacChl BENIECTBAa IO €ro XMMHUYECKol ¢opmyne. 2. Brrumcienue
MacCOBOM J0JIM XUMUYECKOTO JIEMEHTa B BEIIECTBE 10 ero hopmyse.

JlaGopaTopHble onbIThI. 1. V3yuenue cBoiicTB amomunus. 2. HarpeBanue napaduna. BzanmoeiictBue Mena ¢ KUCIOTOM.

TEMA 1

ATOMBI XUMHYECKHX 3JIEMEHTOB (9 u)

ATOMBI KaKk (popMa CyIIECTBOBAHUS XUMUIECKUX 3JIeMEeHTOB. OCHOBHBIEC CBEJICHHS O CTPOSHHH aTOMOB. J{0oKa3aTenbCTBa CIOKHOCTH CTPOSHHS
atromoB. OnbIThl Pesepdopaa. [lnanerapHas Mosienb CTpoeHUs aTOMa.

CoctaB aTOMHBIX sJep: TPOTOHBI W HEWTpPoHBI. OTHOCHUTENBHAsT aTOMHAas Macca. B3auMOCBSI3b TOHATHH «IIPOTOH», «HEUTPOHY,
«OTHOCHUTENbHASI aTOMHAsI Maccay.

V3meHenne yncia mpoTOHOB B SiApe aTOMa — 00pa30BaHNE HOBBIX XMMUYECKHX 3JIEMEHTOB.

V3MeHeHMe uuciia HEHTPOHOB B sJpe aromMa — oOpa3zoBaHHe HM30TONOB. COBpEMEHHOE ONpeAeieHHE MOHATHS «XMMHYECKHH 3JIEMEHT».
W30TONBI KaKk pa3sHOBUAHOCTH aTOMOB OJTHOTO XMMHUYECKOTO 3JIEMEHTA.

OnexktpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JOYEK aTOMOB XMMHUYeCKHX »eMeHTOB Ne 1—20 mepuoamnueckoit cucremsl JI. . MenneneeBa.
[ToHsATHE O 3aBEPIICHHOM U HE3aBEPIICHHOM DJIEKTPOHHOM CJI0€ (SHEPTETHYECKOM YPOBHE).

[lepuonnueckass cuctema xumuueckux snaemeHToB J[. M. MenpaeneeBa M CTpoeHHE aTOMOB: (DM3MYECKMI CMBICT MOPSAKOBOTO HOMeEpa
JJIEMEHTa, HOMepa TPYIIbI, HOMepa Ieproa.

M3MeHeHne yucnaa 3JEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YpPOBHE aTOMa XMMHUYECKOIO 3JIeMeHTa — 00pa30oBaHUE TMOJO0XKHUTEIbHBIX M
OTPHIIATENEHBIX HOHOB. MIOHBI, 00pa30BaHHBIE ATOMAMH METAJIOB H HEMETaUTOB. [IpHUMHBI N3MEHEHUST METAJUIMIECKUX M HEMETANTMIECKUX CBOHCTB
B IIepUOJIaX U IpyIMIax.

O6pazoBanue OmHApHBIX coequHeHnid. [lousaTre 06 noHHOI CBs3U. CXeMbl 00pa30BaHUs HOHHOW CBSI3H.



B3aumMoneiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXIY CO000iW — 00pa3oBaHHE JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEILECTB.
KoBasienTHas HENOIsIpHAsE XUMHUYECKas! CBA3b. DJIEKTPOHHbIE U CTPYKTYpPHBIE (POPMYJIBI.

B3anmMopeiicTBue aTOMOB XHUMHYECKHUX JJIEMEHTOB-HEMETAZIOB MEXAy C000i — oOpa3oBaHWe OWHAPHBIX COCAWHEHWNW HEMETaJlIOB.
DNeKTpOOTPULIATEIbHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIIPHOM CBSI3H.
B3anMopeiicTBue aToMOB XUMHUYECKHX JJIEMEHTOB-METANIOB MEXIy CO00M — 00pa3oBaHHE METAUIMYECKHX KpHCTALIoB. lloHsATHE O

METAJUINYECKON CBA3H.
JdemoncTpanuu. Moenu aToMOB XUMHUYECKHX 31eMeHTOB. [lepuoandeckas cucremMa xuMuueckux anemeHToB J[. M. Menaeneena.

TEMA 2

IIpocthie BemecTBa (6 u)

[TonokeHre MEeTa/IOB U HEMETAJIOB B MEPUOMYECKON cUCTEME XUMUYECKUX 3y1eMeHToB . . MenneneeBa. BaxkHeilume npocTeie BelecTBa
— METaJlIBI: JKeJIe30, ATFOMUHUN, KAJIbLIUK, MAarHUH, HaTpuii, kanui. O0ume Gpusndeckre CBONCTBA METAILIOB.

Baxneiiiue mnpocThie BeliecTBa — HEMETalibl, oOpa3oBaHHBIE aTOMaMH KHCIOpPOJAa, BOJIOpPOAa, a3oTa, cepwl, docdopa, yriepona.
CrocoOHOCTh aTOMOB XHMHYECKHUX JJICMEHTOB K OOpa30BaHWIO HECKOIBKUX TPOCTHIX BEIIECTB — aJUIOTPONUsS. AJUIOTPOIHBIE MOAUDHUKAIIH
kucioposa, ¢pochopa u onoBa. MeTauIMIecKUe U HEMETAUIMYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBLHOCTD JICJICHUS MPOCTHIX BEIISCTB HA
METaJIbl 1 HEMETAJLIIEL.

[TocTostnaass ABoraapo. KomnyecTBo BemiectBa. Monbk. MomnspHas macca. MoJisipHbIii 00beM ra3000pa3HbIX BemlecTB. KpaTHbIe €IMHMIIBI
KOJIMYECTBA BEIIECTBA — MHJUTMMOJb ¥ KAJIOMOJIb, MIJUTHMOJISIPHAS i KUJIOMOJISIPHAS MAcChl BEIIESCTBA, MUJLTUMOJISIPHBIA W KWJIOMOJISIPHBIA 00bEMBI
ra3000pa3HbBIX BEIICCTB.

PacueTsl ¢ ucnoab30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MACCa», «MOJSIPHBIM 00HEM Ta30B», «IIOCTOSIHHAST ABOTAIpO».

Pacuernsle 3agauu. 1. Beruncnenue MOMSIpHOI Macchl BEIIECTB MO XHUMHYECKUM ¢opmynaM. 2. PacdeTsl ¢ UCHOJIb30BaHUEM TMOHSATUIN
«KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MAccay, «MOJISIPHBIA 00bEM Ta30B », « TOCTOSTHHAsT ABOTaIpo ».

Jemoncrpanun. OOpasiisl 6EI0r0o U ceporo oiaoBa, 6enoro u kpacHoro ¢ocdopa. HekoTopsie MeTalIbl U HEMETAIUTBI KOJTMYECTBOM BEIIECTBA
1 Monb. Mozienb MOJISIpHOTO 00beMa ra3000pa3HbIX BEILIECTB.

TEMA 3

CoenuHeHHs1 XUMUYECKUX JIeMeHTOB (12 y)

Crenenp okucieHus. OnpenesneHrne CTeNeHn OKUCIEHHSI AIEMEHTOB 110 XUMHUecKol Gopmyne coenunenus. CocraBieHue GopMysl OMHAPHBIX
coeiMHeHuH, o0muii coco0 uxX Ha3plBaHUS. buHapHbBIe coeMHEHMs: OKCUIBI, XJIOpUAbI, cynbpuasl u ap. CocraBienue ux ¢popmyin. IIpeacrasurenn
OKCHJIOB: BOJIa, YIJIEKUCIIBIN a3 U HeraieHas u3BecTh. lIpecTaBuTeny JieTyunx BOJOPOJIHBIX COEIMHEHUI: XJIOPOBOOPO U aMMHAK.

OcHoOBaHMsI, MX COCTaB M Ha3BaHUSA. PacTBopuMOCTh OCHOBaHMM B Boje. Tabiuia pacTBOPUMOCTH THUIPOKCHIOB U COJed B BoJe.
[IpencraButenu menoyei: TUAPOKCUABI HATPUS, Kanus U Kajblus. [loHsTHe o KadecTBeHHbIX peakuusx. MHnukaropel. M3MeHneHnue okpacku
MHIVKAaTOPOB B LIEIOYHON CpeLE.

Kucnotsl, ux cocraB m Ha3zpaHusd. Knaccudukanus kucior. IlpencraButenu KHUCIOT: cepHasl, cojisiHas W a30THas. V3MeHeHHe OKpacku
MHIUKAaTOPOB B KUCJIOTHOMU CpeJeE.

Conu xak Mpou3BOAHBIE KUCIOT U OcHOBaHMM. VX coctaB u HazBanus. PactBopumocTs cosneli B Boze. [IpeacraBurenu coneit: XJIopul HaTpus,
KkapOoHat u GocdaT KaabIHsl.

AMop(HBIE U KpUCTAINTNYECKHIE BEIIECTBA.



MexMoneKkysapHble B3auMOJEUCTBUS. TUIBI KPUCTALIMYECKUX PEIIETOK: MOHHAs, aTOMHAsi, MOJIEKYJIsIpHasl U MeTajuinueckasi. 3aBUCUMOCTh
CBOMCTB BEILLECTB OT TUIIOB KPUCTAININYECKUX PELIETOK.

BemecTtBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3AKOH MOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJIIPHOTO CTPOCHHSL.

Yucteie BemecTBa U cMecH. IIpuMepbl XKUAKHX, TBEPIBIX M Ta3000pa3HbIX cMmecedl. CBOMCTBA YMCTBIX BELIECTB M cMeceid. VX coctas.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHbIE ¢ UCIIOIB30BAHUEM TOHATHUS «I0JISD.

PacuerHsnle 3agauyun. 1. Pacuer mMaccoBoil U 00BEMHON J10JIeli KOMIIOHEHTOB CMECH BEIECTB. 2. BhIumMclieHHe MacCOBOM JOJU BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce PacCTBOPEHHOI'O BEIIECTBA U Macce pacTBOpUTENs. 3. BblunciieHre Macchl pacTBOPSEMOIO BEIIECTBA U PACTBOPUTENS,
HEOOXOIUMBIX JJIsl IPUTOTOBJICHHSI OMPEICIICHHON MacChl pacTBOPa C M3BECTHOM MacCOBOM JI0JICH paCTBOPEHHOTO BEIIECTRA.

Jemoncrpanun. OOpa3ipl OKCUAOB, KUCIOT, OCHOBaHUI M coyield. Mojenn KpUCTAJUIMUECKUX PEHIeTOK XJIOpHUIa HaTpus, ajlMasa, OKCHaa
yraepoaa (IV). Crioco6sl paszaenenus cmeceil. uctuiusiuus Boasl. [lonyuenue xinoposogoposa.

JlabGoparopHbie onbIThl. 3. Pa3znenenue cmecei.

TEMA 4
N3menenns, npoucxoasuue ¢ semecrsamu (//y)
[lonatne sBIEHMH KaKk W3MEHEHUH, NPOMCXOIAIIMX C BEIIECTBAMU. SIBIEHUS, CBS3aHHBIE C HM3MEHEHHUEM KPUCTAIIMYECKOTO CTPOSHHS

BCIICCTBA IIPU IMMOCTOAHHOM €T0 COCTAaBC, — (1)I/I3I/I‘~I€CKI/I€ spnenaus. Ousndeckue SBICHUS B XUMHUU: JUCTUIIIANUA, KpUCTAJIJIM3als, BhIIIAPpUBAHUC 1
BO3TI'OHKa BCIICCTB, I_ICHTpI/I(byrI/IpOBaHI/Ie.
HBJIGHI/I?I, CBA3aHHBIC ¢ UIBMCHCHHUEM COCTaBa BCIICCTBA, — XUMHUUYCCKUC PCAKIHU. HpI/I3HaKI/I " YCJIOBHA MPOTCKAHUA XUMHUUYCCKHUX peaKuHﬁ.

[TonsiTre 00 9K30- U PHIOTEPMHUUECKHUX peakluax. Peakiiuu ropeHust Kak YacTHBIN Ciydail S9K30TEpMUUYECKUX PEAKIIHH, MPOTEKAIOIINX C BBIICICHUEM
CBETA.

3aKOH COXpaHEHHUs MacChl BEIeCTB. XMMHUECKHE ypaBHEHUS. 3HaU€HUE UHIEKCOB U KO3 duirieHToB. CocTaBieHHE YpaBHEHUN XUMHUECKUX
peaKkuuid.

Pacyetsl mo xumuueckuM ypaBHEHHSM. Perienue 3aau Ha HaXOXKJIEHUE KOJIMYECTBA BEIECTBA, MACCHI MIIM 00beMa MPOAYKTA PEAKIUU IO
KOJIMYECTBY BEILlECTBA, Macce WM 00BEMY HCXOJHOrO BellecTBa. PacyeTsl ¢ MCHOIb30BAaHUEM MOHATHUS «10JID», KOTJa UCXOAHOE BEIIECTBO JAaHO B
BHJIE PACTBOPA C 3aJaHHON MaCcCOBOM J0JIEN PACTBOPEHHOI'O BEILECTBA UIIA COAECPKUT ONPEAEICHHYIO OO IPUMECEH.

Peakuuu paznoxenus.

Peaknun coenunenus. Peakuuu 3amenieHus. DIEKTPOXUMUYECKUM Pl HANPSIKEHUM METauIOB, €ro MCIOJIb30BaHUE ISl TPOTHO3UPOBAHUS
BO3MOKHOCTH TIPOTEKAHUs PEAKLIUNA MEXAY METaUlaMHd M pacTBOpaMU KHCJIOT. Peaknyu BBITECHEHUs OJHUX METaUIOB M3 PACTBOPOB HMX COJEH
JIPYTUMH METAJIJIAMH.

Peakiiuu oomena. Peakiiuu HeWiTpanu3anuu. Y CJIOBHS TPOTEKAHUS PEaklnii 0OMEHa B pacTBOpaXx /10 KOHIIA.

Tunbel XUMHUECKUX peakinil (10 MPU3HAKY «YUCIIO U COCTAB UCXOAHBIX BELIECTB U MPOAYKTOB PEAKI[MN») HAa PUMEpPE CBOMCTB BOJIbI. Peakiius
pa3IoKEHUsT — DIIEKTPOIU3 BOJbI. Peaknuy coenMHeHNs: — B3aMMOJIEUCTBUE BOJBI C OKCHJIAMHM METAJUIOB U HEMETAUIOB. [IoHATHE «TUAPOKCUABD).
Peakuuu 3amerieHnss — B3aUMOJECHUCTBHE BOJBI C IICTOYHBIMH U IIEIOYHO3EMENbHBIMH MeTallaMH. Peakiiun oOMeHa (Ha mpuMepe THAPOIU3a
cyabduaa aTIOMUHNS U KapOuaa KanbIus).

PacuerHnble 3a1a4u. 1. Beruncinenrue o XMMUYECKUM YPAaBHEHUSAM MAcChl MM KOJIMYECTBA BEIIECTBA MO MU3BECTHOM Macce MM KOJIMYECTBY
BEIIECTBAa OJIHOTO U3 BCTYMAIOIIMX B PEAKIIMIO BELIECTB UM MPOIYKTOB peakiuu. 2. Beruncienne Macchbl (KoJiMyecTBa BellecTBa, o0bema) IpoayKTa
peaKIMy, eClii U3BECTHA Macca UCXOJIHOTO BELIeCTBa, COAEPIKAIIETO ONPEIEIeHHYIO 100 MpuMeceil. 3. Beruncinenre Macchl (KOJTMYeCTBa BEILECTBa,
o0BbemMa) MpoyKTa peakluu, eclii U3BECTHA Macca pacTBOpa U MaccoBasi 1015l pACTBOPEHHOTO BEILECTBA.



JdemMoHcTpanuu.

[Tpumeps! pusznueckux siBrieHui. [pumepsl xuMudeckux siaeHui. ONbIT, TOATBEPXKIAIOIINNA COXpPAaHEHHE MACChI BEIIECTB NMPH XMMUYECKHX
peaknusax. Paznoxkenue Mmanaxuta, ropeane gocdopa u cepsl

JlabopaTopHble onbIThI. . 4. OKHCIEHNE MEIU B IIJIJAaMEHU CIIMPTOBKHU WJIM FOPENIKH. 5. 3aMELIEHUE MEIU B paCTBOPE XJIOpUJA MEJIU KEIIE30M.
6. ITomyuenue rugpoKcHa MEIU U paCTBOPEHUE €TI0 B KUCIIOTE.

TEMA 5

IIpakTukym Ne 1

IIpocTreiimme onepanuu ¢ BemecTBamMu (J u)

1.ITpocreiimue onepanuu ¢ BeuectBoM. 2.HabnroneHus 3a U3MEHEHUSIMU, TPOUCXOSIIMMU C TOPSILEH CBEYOH, UX ONHCAHUE.

3. Ananu3 nouBbl U Bojbl. 4. IIpu3Haku xumuuyeckux peakuuid. S.IIpurotoBneHue pacTBopa caxapa M OINpeIeICHUEe MAcCOBOM JO0JU €ro B
pacTBope.

TEMA 6

PactBopenue. PacTBOpHI.

CBoiicTBa pacTBOPOB YJ1€KTPOJIUTOB (19 u)

PactBopenue kak ¢gusnko-xumuueckuil mpornecc. [lonsTue o ruapartax u Kpuctauioruapartax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak
MOJI€Tb 3aBUCUMOCTH PacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIeparypbl. HachllieHHbIE, HEHACBHILIEHHBIE U MEPECHILICHHBIE PACTBOPBL. 3HAUECHUE
PacTBOPOB ISl HPUPOJBI U CETBCKOTO XO341CTBA.

[TonsiTe 00 3AEKTPOIUTUYECKON JUCCOLMALUU. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. MexaHU3M IUCCOLMALUU 3JIEKTPOIUTOB C Pa3InYHBbIM
TUIIOM XUMUYECKOU CBsA3H. CTENeHb ANEeKTPOIUTUYECKON qucconuanui. CHIIbHbBIE U c1a0ble SJeKTPOIUTHI.

OCHOBHBIE TOJIOXKEHUS TEOPUU DJIEKTPOIUTUYECKON aucconuanuu. MoHHbIE ypaBHEHHs peakuMid. YCJIOBHUs MPOTEKaHHUsS PeaKkIUu OoOMeHa
MEXY 3JEKTPOJIUTAMHU JI0 KOHIA B CBETE€ MOHHBIX IIPEICTABICHUM.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxarus. Jluccoruamnuss KUCIOT U UX CBOWCTBA B CBETE TEOPUH AJIEKTPOJUTHUYECKOU IUCCONMAUU. MONEKYIsSIpHbIe U
VMOHHBIE YpaBHEHHUS peakluil kuciaoT. BzauMonelicTBue KUCIOT ¢ MeTaulaMU. DJIEKTPOXMMUYECKUI psij HamnpsbkeHuil MetanioB. B3aumopeiicTBue
KHCJIIOT C OKCHJaMH METaluioB. B3ammoneicTBUE KHUCIOT C OCHOBAaHUAMHM — peaklus HeWTpanu3zauuu. B3auMoaeicTBHE KHUCIOT C COJSIMH.
Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBaHusl, uX Kiaccupukanus. Jluccouuanuss OCHOBaHMM M MX CBOHCTBA B CBET€ TEOPUM JJIEKTPOJIUTUYECKOH JUCCOLUALMH.
B3aumopeiicTBue OCHOBaHMI C KUCJIOTaMH, KHCIOTHBIMM OKCHUIaMH U cojsiMu. Vcrosb3oBaHue TaOMUIBl PACTBOPUMOCTH ISl XapaKTEPUCTHUKH
XUMHUYECKUX CBOMCTB OCHOBaHUM. Pa3znokeHre HepacTBOPUMBIX OCHOBAaHUM NIPU HATPEBAHUU.

Comm, nx kmaccuukanys W JUCCOIMAIMS PA3JIMYHBIX TUIOB coieid. CBOWMCTBA COJiEH B CBETE TEOPHUH DJIEKTPOJUTUUECKOW TUCCOIHAIIIH.
B3aumopeiicTBue cosell ¢ MeTaulaMM, YCJIOBMsI IPOTEKaHUs 3THUX peakuuil. B3aummopeiicTBue cosieil ¢ KUCIOTaMM, OCHOBAaHMSMH U COJISIMH.
Hcnonb3oBanue TabIUIBl PACTBOPUMOCTH JIJIs1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O6o0m1eHne cBeeHn 00 okcHuIax, UX KiIacCu(UKAIMN U XUMHUYECKUX CBOMCTBAX.

['eneTndeckue psabl METAUIOB U HEMETAIUIOB. ['eHeTndeckas CBsI3b MKy KlacCaMu HEOPraHUYECKHUX BELIECTB.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU. OKUCIUTEND U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBIICHUE.



Peakiiun vMOHHOTO OOMEHAa M OKHCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBiIeHHE YpaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii METOAOM 3JIEKTPOHHOTO OaslaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METANIOB M HEMETAJIOB, KUCIOT M COJEH B CBETE MPEACTABICHUN 00 OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIX
Ipoueccax.

JlemoncTpanuu. VcnbiTaHue BEIIECTB U UX PACTBOPOB Ha 3JEKTPONPOBOJAHOCTb. 3aBUCUMOCTD 3JIEKTPONPOBOJAHOCTH YKCYCHOM KHCIIOTHI OT
KOHIIEHTpauuu. ONBITHL, TOKA3bIBAIOIINE PACTBOPEHUE, KaK (PU3UKO-XMMUYECKOE siBlIeHUe. Peakiuy moHHOTO 0OMeEHa.

JlabopaTopHble onbIThI. 8. Peakuuy, XapakTepHble AJI paCTBOPOB KHUCIIOT (COJISIHON MM cepHOM). 9. Peakuuu, xapakTepHble UIsl paCTBOPOB
mienoyeit (TuIpokcuoB HaTpus wiK kamus). 10. [TomydeHnue u cBolicTBa HEPACTBOPUMOTO OCHOBaHUs, HarpuMep ruapokcuaa meau (11). 11. Peakmum,
XapaKTepHbIE JIUIs1 pacTBOPOB cojiell (Hanpumep, A xaopuaa meau (11). 12. Peakunun, xapakTepHble 1151 OCHOBHBIX OKCHIOB (HaIpuMep, /Ul OKCHAA
KanblMs). 13. Peakiuu, XapakTepHble U KUCIOTHBIX OKCHIOB (HapuUMep, JUIsl YIJIEKUCIIOro rasa).

TEMA 7

IIpakTukym Ne 2

CBoiicTBa pacTBOPOB JIEKTPOJIHUTOB (2 1)

6. VMonnbie peakuuu. 7. YCIOBUA MPOTEKAHUS XUMHUYECKUX PEAKIMM MEXIYy pPacTBOpPAMH JJIEKTPOJIUTOB 10 KOHIA. 8. CBOWCTBa KHUCIOT,
OCHOBaHMH, OKCUJIOB U coJiell. 9. Perienune skcrepuMeHTalbHbIX 33/1a4.

9 kaacc

IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Kiacca u BBe/leHHe B Kypc 9 kjacca (6 u)

XapakTepucTHKa 3JIEMEHTA 10 €ro MOJO0KEHHUIO B IEPUOIUUECKON cucTeMe XuMuueckux siuemeHToB 1. M. MenaeneeBa. CBoiicTBa OKCHAOB, KUCIOT,
OCHOBAaHHMH U COJIEW B CBETE TEOPHUH DJIECKTPOJUTHUUECKON HUCCOLMAIMUA U MPOLUECCOB OKHUCICHUS-BOCCTAHOBIIECHUS. ['eHeTHUeCKrEe psiabl MeTaljia U
HEMeTaJla.

[TonsiTHe 0 nepexoHbIX AeMeHTax. AMpoTepHOCTh. ['eHeTHYeCKuil psiji epexoAHOro ieMeHTa. [lepuonnyeckuii 3ak0H 1 epuoIndYecKasl CUcTeMa
xumuyeckux snemeHToB J[. . MenneneeBa B cBeTe yueHus o cTpoeHuH atoma. Mx 3Hauenue. JlaGopaTopHbiii onbIT. 1. [lonyyenue ruapokcuia
[IUHKA U UCCIIeJOBAaHHUE €r0 CBOMCTB.

Tema 1
MeTa/ibl (15 u)
[TonoxxeHne MeTamaoB B MEPUOAMYECKOM cUCTeMe XUMHuYeckux asneMeHToB [[. M. Menpaeneea. Meramnuueckass KpUCTAUIMYECKas pEHIETKA U
MeTaJlTn4ecKasi XuMudeckas cBsizb. O0mue ¢puznueckre cBoiicTBa MeTauioB. CIUTaBbl, X CBOMCTBA U 3HaUEHUE. XMMHUUYECKHE CBOWCTBA METAILIIOB KaK
BOCCTAaHOBUTEJNEH. DINEKTPOXUMHUUECKUN PsJl HAPSIKEHUM METAJUIOB M €r0 MCIOJIb30BAaHUE ISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KOHKPETHBIX
MeTaioB. CrocoObl MONMYYeHHS METAJUIOB: MHPO-, THUAPO- M dieKTpoMmeramutyprus. Koppo3uss MeTamioB U CIOcoObl OOpbOBI €  HEM.
OOmas xXapakKTepUCTHUKA MEJOYHBIX MeTaJaoB. Merawsl B npupoze. O0ume cnocods! ux noiydeHusi. CTpoeHre aToMOB.
[[lenounble MeTaTBI MPOCTHIE BEIIECTBA, MX (PU3MUECKHE U XUMHUYECKHE CBOWCTBA. BakHeHIIne COeAMHEHUS IMIETOYHBIX METAJUIOB — OKCHJIBI,
THAPOKCHUIBI U COJHM (XJIOpUJbI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOMCTBA W NMPHUMEHECHHE B HApPOJHOM XO03siicTBe. KanmuiiHbie ymoOpeHws.
OOmas xapakTepucTUKa d3neMeHTOoB rniaBHoO noarpynnsl Il rpynnsl Crpoenue aromos. [llenounozemensHbie



METaJIBl - TPOCTHIE BEIIECTBA, WX (DU3MUYECKHEe M XMMHUYECKHE CBOWCTBA. BakHeiImne cOeqUHEHHS IIETOYHO3EMETbHBIX METAIJIOB — OKCHJIBI,
THAPOKCUABI M CONU (XJOPHIBI, KapOOHAThl, HHUTpAThL, CynbdaTel M Qocdarel), WX CBOWCTBA W TNPUMEHEHHE B HAPOJHOM XO3SICTBE.
A 110 M u H U i CTpoeHue aroMa, (pU3NYECKUE W XUMHYECKHE CBOMCTBA MpOCTOro BemiecTBa. COCTUHEHUS AIFOMUHUS OKCHJ M TUIPOKCHUJ, MX
amM(OTepHBIN Xapaxrep. Baxueiimue couu AJFOMUHUS. [IpumeHenue AJIFOMUHUSA u ero COCIMHECHUI.
XK e n e 3 o0. Ctpoenue atoma, pu3nuecKre U XUMUYECKUE CBOICTBA MPOCTOrO BellecTBa. ['eHeTudeckue psiibl Fe?* u Fe*. KauecTBeHHbIe peakuuu
Ha Fe” u Fe®. Baxueilimme comum ikenesa. 3HAYCHHE IKENE3a, €0 COCAMHCHMH M CIUIABOB B MpUPOJIE W HAPOJHOM XO3SHCTBE.
JdemoncTpanun. OOpa3ipl HIETOYHBIX U MIET0YHO3EMENbHBIX MeTalioB. O0pasibl ciiaBoB. B3anMoaelicTBue HaTpus, JIMTUS U KAJIbLUS C BOJOM.
B3aumogeiicTBue HaTpusi U MarHus ¢ KuaciopoioMm. BzammopeiictBue meramioB ¢ Hemerauiamu. [lomydenue rxapokcuyoB sxkeneza (1) u (IID).
Jladoparopubie onbIThl. 2. O3HakomiieHHME ¢ oOpaslaMu MeTaioB. 3. B3anMojeiicTBue METaNIOB C pacTBOpaMH KHCJIOT W cojei. 4.
OszHakoMJIeHHE ¢ 00pa3aMy MPUPOTHBIX COSAMHECHUIA: a) HAaTpusl; 0) KaJbIlus; B) alIOMUHUS; T) xene3a. 5. [lomyuenue ruapokcuia
QIIOMUHHUS U €T0 B3aUMOJCHCTBUE C PACTBOPAMHM KUCIOT U 1iesnoveil. 6. KauecTBeHHbIE peaklini Ha HOHBI Fe?* u Fe**,

IIpakTukym Nel

CpoiicTBa MeTAaJJIOB H HX cCOeMHeHuii (3 u)

1. OcyiecTBieHHEe ENOYKH XMMHUECKHUX MpeBpalieHnil Mmetaiios. 2. [lonydeHnue u cBoiicTBa coeiuHeHui MeTauioB. 3. Pemienue
AKCIEPUMEHTAIBHBIX 33/1a4 Ha PaCIlO3HABAHUE U MTOJTyYCHHUE BEIIECTB.

Tema 2

Hemerayuibl (23 u)

OOmiass xapakTepucThKa HEMETAUIOB: TOJIOKeHHe B mnepuoanudeckoirt cucreme JI. M. MengeneeBa, 0COOCHHOCTH CTPOCHHUSI aTOMOB,
ANEKTPOOTPHUIIATETILHOCTh KaK Mepa «HEMETATUYHOCTHY, PAI AJIEKTPOOTpUIaTeNbHOCTH. KpHcTaiandeckoe CTpOEHHE HEMETaNIOB - MPOCTBIX
BCIICCTB. AJ'IJ'IOTpOHI/IfL duznueckue CBOMCTBaA HEMECTAJIJIOB. OTHOCHUTENLHOCTD MMOHATHH «METaAJLI», CHEMETAILII».

B o 1 0 p o n. Ilonoxxenue B nepuognveckoil cucreme xumuueckux anemeHToB /. 1. MenneneeBa. CtpoeHne aroma U MoJiekyiibl. dusndeckue u
XUMHUYECKHUE CBOMCTBA BOJIOPO/IA, €T0 MOJYYCHHUE U IPUMEHECHHE.

OOmasa xapakTepucTtuka raaxoreHo B. Ctpoerne atoMoB. [IpocThie BemecTBa, X GU3NIECKUE U XUMUYECKHE CBOMCTBA. OCHOBHBIE
COEIMHEHUS TaJOTeHOB (TaJIOT€HOBOIOPO/IBI M TaJOTEHUIbI) UX CBoMcTBA. KauecTBeHHas peakuus Ha xyuopu-uoH Kpatkue cBefeHus o xjiope, Opome,
¢drope 51 HOJIE. [Ipumenenue TaJIOTEHOB 3 1504 COEAMHEHHI
B HAPOJIHOM XO3SIMCTBE.

C e p a. CtpoeHue aToma, ajuIOTPOIUs, CBOMCTBA M IpuMeHeHHe pomoOuyeckoit ceprl. Okcuasl cepsl (IT) u (VI), ux nomydeHnue, cBoiCTBa U
npuMeHenne CepoBoAOpOAHAas U cepHHUCTas KUCIOoThl. CepHas KUCIIOTa U €€ COJIM, UX MPUMEHEHHE B HapoJHO Xo3daiicTBe. KauecTBeHHas peakuus Ha
Cynb(ar-uoH.

A 3 0 1. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOT0 BellecTBa. AMMHAK, CTPOEHUE, CBOMCTBA, oJyuyeHue U npuMeHeHne. Coau aMMOHUS, UX
coiicTB U npumenenue. Oxcunsl azota (I1) u (IV). AzoTHas kuciora, ee cBoiicTBa M mpuMeHeHrne. HUTpatsl 1 HUTPUTHI, TpoOIeMa UX CoAep:KaHus B
CEJIbCKOXO03SCTBEHHON NPOAYKIUU. A30THBIE YJOOpPEHHUSL.



® o ¢ ¢ o p. CrpoeHue aTroma, aJUIOTPOITHSI, CBOWCTBA OENOro U KpacHoro gocdopa, ux npumenenre. OCHOBHbIE coequHeHHs: okcu dpocdopa (V),
oprodochopnas kuciora u pocharer. DochopHbie yaoOpeHus.

Y raepo a CrpoeHue aToma, aJsIOTPONUS, CBOWCTBA aNIOTPONTHBIX Moaudukanuii, mpumenenne. Oxcunsl yriepoaa (II) u (IV), ux cpoiicTBa u
npuMeHeHue. KadecTBeHHas peakius Ha yrylekuciablii ra3. KapOoHarel: KanbpLUT, coja, MOTall, UX 3HAY€HHE B INPHUPOJE M KU3HU 4YEIOBEKa.
KagecTBenHast peakiust Ha KapOOHAT-HOH.

K p e mu unii. Ctpoenue aToMa, KpUCTAINIMYECKUI KpeMHUIL, ero cBoiicTBa U npuMmeHenue. Okeun kpemuus (IV), ero npupoaHsie pa3HOBUIHOCTH.
CuiukaTtel. 3HAau€HHWE COCIMHEHMM KpPEeMHMST B JKMBOM W HEXUBOM mnpuponae. IloHsTme 0 CHIMKAaTHOM  MPOMBIIIJIEHHOCTH.

JdemoncTpanuu. OOpa3iipl TaJIOTE€HOB - MPOCTHIX BelIeCTB. B3anMoeiicTBUE TalOT€HOB C HATpUEM, allFOMUHUEM. BeITecHeHuE XJI0poM Opoma Uiu
MoJa U3 PACTBOPOB UX COJIEH.

B3aumopeicTBue cepsl ¢ METAINIAMU, BOJOPOJIOM U KUCIOPOJIOM.

B3anmopeiicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOThI C MEJIBIO.

[Toryomenue yriem pacTBOPEHHBIX BEIECTB WM ra3oB. BoccTanoBienue menu u3 ee okcuaa yriaem. OOpasibl IPUPOJHBIX COEAMHEHHH XJ0pa,
ceprl, pocdopa, yriaepoma, kpemuus. OOpasnbl BOKHEUITUX IS HAPOJHOTO XO3SIMCTBA CyNb(aToB, HUTPATOB, KapOOHATOB, docdaroB. OOpa3isl
CTEKJIa, KepaMMKH, LIEMEHTA.

JlaGopaTopHble onbIThI. 7. KauecTBeHHast peakiyst Ha XJ10pua-uoH. 8. KadecTBeHHast peakuus Ha cyinbdar-uoH. 9. Pacno3HaBanue coneil aMMOHMSL.
10. Ilomyuenue yriekucioro raza u ero pacrno3HaBanue. 11. KauecTBeHHass peakiuss Ha kapOoHaT-uoH. 12. O3HaKOMIJIEHHE C IPUPOJIHBIMU
cunukatamu. 13. O3HaKOMJICHHE C IPOIYKLIHEH CUIIMKATHON IPOMBILIUIEHHOCTH.

IIpakTukym Ne 2

CpoiicTBa HEeMeTaJJIOB H HX coeTnHeHuii (3 u)

4. Pemenne skcriepuMeHTANIBHBIX 331a4 1o Teme «lloarpynmna kucinoponay. 5S.Pemenne skcnepuMeHTanbHbIX 3a1a4 1o teMe «lloarpymnmel azorta u
yraepoaar. 6. [Tonyyenue, cobupaHue u pacro3HaBaHue ra3os.

Tema 3
Oprannyeckue coenuHenus (10 u)

BeHIeCTBa OPraHN4Y€CKUC M HCOPraHUYCCKHUEC, OTHOCUTCIBHOCTH IOHATHA «OPraHUYCCKHE BCHICCTBA). HpI/IqI/IHBI MHOFOO6paSI/I$[ OpPraHUYCCKHX
COC,Z[HHGHPIfI. XHUMHUUYECKOE CTPOCHUC OPraHNYCCKUX COGZ[HHGHPIIZ. MOJ'ICKyJ'ISIpHLIC " CTPYKTYPHBIC q)OpMy.TIBI OpTraHN4YCCKUX BCIICCTB.

Meran u OTaH: CTPOCHUC MOJICKYII. FOpCHI/IC METaHa u OTaHa. I[CI‘I/II[pI/IpOBaHI/IC 9TaHa. HpI/IMeHeHI/Ie METaHa.



XHUMHUUYECKOE CTPOEHUE MOJIEKYJIbl 3TWIICHA. [[BOlHasA CBA3b. B3auMozeicTeue stuneHa ¢ Bogou. Peaknuu nomumepusanuu stuineHa. [lonustuiieH u
€ro 3Ha4YCHHUE.

ITonsatue o MNPpEACIIbHBIX OJJHOATOMHBIX CIMPTAax Ha IMIPUMCPAX MECTAHOJIA U 3TaHOJIA. TpexaTOMHBIﬁ CIIHUPT - TJIMLCPHH.

[lonsTue 00 anbJeruiax Ha npumepe YKCYCHOTO aJIbJeTUa. Oxucnenue alpaeruia B KHCIIOTY.
OnHOOCHOBHBIE INpe/ebHble KapOOHOBBIE KHUCIOTHI Ha IpHUMEpe YKCycHOW kucioThl. Ee cBoiicTBa um npumeHeHue. CTeapuHOBas KHMCIOTa Kak
[IPEICTaBUTEIND KUPHBIX KAPOOHOBBIX KUCIIOT.

Peaknuu  srepudukaniii M MOHATHE O CIHOXKHBIX d¢dupax. Kupsl Kak ClHoxHBIE dS(QUPBI T[IHIEPUHA W KUPHBIX  KHUCIOT.
ITousiTne 00 AMHHOKHCJIOTaX. Peakiun MOJIMKOHIEHCALIHH. Benku, X CTPOCHHE H OuoJioruyeckas pOJIb.
[MonsTne 06 yrimeBomax. [mioko3a, ee cBoiicTBa W 3HadeHwe. Kpaxman u uemwnono3a (B CpaBHEHHH), HX OHOJOTHYECKas pOJib.
JemoncTpanun. Mojienu MOJEKyll METaHa U JPYTuX YriIeBoAOpooB. B3anmoneiicTBue »TuiieHa ¢ OGpOMHOM BOJON M pacTBOPOM MEepMaHTaHaTa
kanmusi. OOpas3ibl dTaHoNa U rmiepuHa. KauecTBeHHas peakiusi HA MHOTOaTOMHBIe CUpThI. [loydeHne yKeycHO-3THIIOBOTO dupa. OMBUICHHE KHpA.
B3auMopeiicTBue TUIFOKO3BI C aMMHMAYHBIM PacTBOpPOM OKcuja cepebpa. KauectBeHHass peakius Ha Kpaxmaidl. JloKa3aTeabCTBO HATHMYHS
(YHKIIMOHATBHBIX TPYIII B pacTBOpax aMUHOKHUCIOT. [openue OenkoB (mepcTH WM NTHYBMX TepbeB). L[BeTHBIE peakiuu OEIKOB.
Jlaboparopubie onbiThl. 14. M3rotoBienue Mozene Mosiekyn yrieBonopoioB. 15. CpoiictBa rauuepuHa. 16. B3aumoneicTBue TIIIFOKO3bI C
runpokcuioM menu (II) 0e3 HarpeBanus u npu HarpeBanuu. 17. BzaumoseiicTBue kpaxmania ¢ HOJIOM.

Tema 4
O0o01eHue 3HAHU 10 XHMHUH 32 KYPC OCHOBHO# HIK0JIbI (8 u)

Du3NYeCKUd CMBICI MOpAAKOBOI'O HOMEpaA 3JICMCHTA B nepnonnqecxoﬁ CHUCTEMEC XUMHNYCCKHX 3JICMCHTOB I[ n. MeHneneeBa, HOMCPOB II€pruoaa u
I'pYIIIbI. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB JJIEMEHTOB M UX COCI[I/IHCHI/II\/JI B II€proaax M rpymrax B CBCTC HpGI[CTaBJ'IeHI/Iﬁ O CTPOCHHUH aTOMOB
3JIECMEHTOB. 3HAUCHHUE NEpUoOaANYCCKOr0 3aKOHaA.

Tunel  XUMHUYECKMX  CBsSI3€d WM TUIBI  KPUCTAJUIMYECKHUX  PEIIETOK.  B3auMoCBA3b ~ CTPOEHMS M CBOMCTB  BELIECTB.
Knaccupukanus XuMuuecKux peakuuid Mo pa3iIndHbIM IpU3HAKaM (YHCIO U COCTaB PEearupyrouIux U 00pa3yrouuxcs BEUIeCTB; TEMJIOBON 3¢ deKT;
HCII0JIb30BaHUE KaTalu3aTopa; HallpaBJICHUE; N3MEHEHNE CTEIIEHEN OKUCIIEHUS aTOMOB).

[IpocThie u crnokHbIe BelecTBa. MeTalabl U HeMeTalIbl. [ 'eHeTH4YecKue psabpl MeTalia, HeMeTauia U nepexoaHoro metamia. Okcuasl (OCHOBHBIE,
am(poTepHBIC W KUCITOTHBIC), THAPOKCHIBI (OCHOBaHUS, aM()OTEpHBIE THUIPOKCUIBI M KMUCIOTHI) U COJIU: COCTaB, KJIACCH(PUKAIIHS U OOIIHEe XUMHIECKHE
CBOMCTBA B CBETE TEOPHUH JIEKTPOIUTHUECKON TUCCOLMALIMN U TTPEACTABICHHI O MPOLIECCaX OKUCIEHUS-BOCCTAHOBIICHUS.



TemMaTnuyeckoe IJIAHMPOBAHME

Ne HasBanue Temsbl KomnyecTso IIpakTrueckue JlaGopatopHsble KontponbHbie
1/ 4acoB paboThI OTIBITHI. paboThl
8 kaacc
1 BBenenue 4
2 Tema 1. ATOMBI XUMHYECKUX 3JIEMEHTOB. 9 No1
3 Tewma 2. [IpocTsie BemecTna. 6
4 Tema 3. CoenuHeHrEe XUMAYECKUX JIIEMEHTOB 12 2 Ne 2
5) Tema 4. 3menenust, NpoUCXOJSIINE C BEIIECTBAMHU. 11 5) No 3
6 Tema 5.IIpaktukym Nel. [Ipocreiine onepamuu c 5 Ne | -Ne5
BEIIECTBOM.
7 Tewma 6. PactBopenue. PactBopsl. CBOICTBa pacTBOPOB 19 6 No 4
DIIEKTPOJIUTOB.
8 Tema 7. [Ipaktukym Ne2. CBoiicTBa pacTBOpOB 2 No8_Ne9
3JIEKTPOIUTOB. T
13
9 NTOTI'O 68 ! 4
9 kaacc
[ToBTOpEHME OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca U 6 1 1
BBEJICHHE B Kypc 9 Kjacca
1. Mertanibl 15 5 1
2. [Tpaktukym Nel. CBoiicTBa METAIIOB M MX COCAMHEHUH 3 3
3 Hemerannsl 23 7 1
4 [Tpaktukym Ne2. CBoiicTBa METAJIIOB M UX COCJMHEHUH 3 3
S. Opranndeckue COeAMHEHHUS 10 4
6. O060011eHMEe 3HAaHUH 10 XMMHUU 33 KypC OCHOBHOM IIKOJIBI 8 1
Hroro 68 17 6 4




