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HosicHuTeabHas 3aMUcKa
YpoBeHb porpaMMbl — Oa30BEIi.
Pabouas oOpa3zoBaTenbHas mporpaMma o yaeoOHOMY MPeAMETy XUMHUS JUIs 7-9 KJIacCOB COCTABIICHA HA OCHOBAHUY CJICIYIOIIUNX HOPMATUBHO - TIPABOBBIX JIOKYMEHTOB:

. Oenepansabiii 3akoH oT 29 nexadps 2012 roga Ne 273 — @3 «O06 obpazoBanuu B Poccuiickoit deneparumy;

. Oenepanpubiii kKomnoHeHT ['ocynapcTBennoro O6pasoBarenpHoro CTanmapra odmiero 00pa3oBaHus yTBEPKIEHHBIM prka3zoM MunoOpazoBanus Poccun «O0
yTBEpKACHUH (pefeparbHOro KOMIOHEHTa TOCYIapCTBEHHBIX CTaHIapTa OCHOBHOTO 00mero oopazoBanus ot 31.05.2021. Ne287;

. T'a6puensu O.C. I'abpuensHa (O. C. I'abpuemsn, I'. A. llumapesa «lIporpamma kypca xumun st 7 kiacca». [IporpamMma kypca xumun m1st 8-11 kimaccos
00111e00pa30BaTeNbHBIX YUPESIKACHU— 2-¢ U3L., mepepad. u gomn. — M.: [lpoda, 2015;

. OcHoBHas 00111e00pa3oBaTelibHas IporpaMma cpeiHero oomero oopazosanus MKOY «Cubupsikckas COLLLy;

. VYueonslit mian MKOVY «Cubupsikckass COLL» Ha 2021— 2022 yueOHBIi TO;

. YueOnsrit kaneanapusiii rpapux MKOY «Cubunpskckas COLL» ra 2021-2022y4e6HbIi To1;

. Pabouas nporpamma 1mo XUMHUM cocTaBiieHa Ha ocHOBe [IporpaMMbl 0CHOBHOTO 00111er0 00pa30BaHus IO XUMHUHU M TPOTPaMMBI Kypca XUMUH I 8-9 KiIaccoB
obmieoo0Opa3oBarenbHbIX yupexacuuii O.C.I"'abpuensHa.

. [TomoxxeHnn 00 3MEKTPOHHOM OOYUYEHHH U MCTIONh30BAHNHN JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJOTHI B 00pa3oBarensHOM mporiecce ot 02.09.2019.

Yueonuk Xumus. Beogusrit kype. 7 xnace: O.C. I'abpuenss, U.I'.Octpoymos, A.K.Axmeouann — 6 u3a.- M.: Ipodar, 2019;

YueOnuk Xumus. 8 Ki1acc mo y4eOHuKy 11t oomeoopaszoar. opranusanuii / O.C. ['abpuensu — 7 u3a.- M.: Ipoday, 2018;

Yyebnuk Xumus. 9 kiacc: no yuyeOHuKy s oomeo0Opasopar. opranusanuii / O.C. ['abpuensa — 5 uzg. - M.: «JIpoday, 2018;

Pabouas mporpamMma obecriednBaeT BBITIONHEHHE (heepaTbHOTO TOCYAapCTBEHHOTO 00Pa30BaTEbHOTO CTaHAapTa.

[MocTpoenne y4eOHOTO coliepKaHus Kypca OCYIECTBISIETCS MOCIIeI0BATEILHO OT O0IIEr0 K YaCTHOMY C YUETOM pealiu3aliii BHYTPUIIPEAMETHBIX U METAPEeIMETHBIX
cBsi3eil. B 0ocHOBY MoJI0KeHO B3aMMOIEHCTBHE HAYYHOTO, TYMAaHHUCTHYECKOT0, aKCHOJIOTHYECKOT0, KYJIBTYPOIOTUYECKOT0, JINYHOCTHO-ACATEIILHOCTHOTO, HCTOPUKO-
MPOOJIEMHOT0, HHTETPATUBHOT'0, KOMIIETEHTHOCTHOTO MOX0A0B. Takoe MOCTpOSHHE MPOrpaMMBbI COXPaHSET JYUIUe TPAJUIINHU B MoJIaue YIeOHOTO MaTepurana ¢
MOCTETMICHHBIM YCIIO)KHEHUEM YPOBHS €0 U3JI0KEHHUS B COOTBETCTBHM € BO3pacToM yJamuxcs. OHO TpeanonaracT nociea0BaTelibHoe GOpMUPOBAHUE U PA3BUTHE
OCHOBOIIOJIAraloIIUX XUMHUUECKHUX MOHATHI ¢ 7 1o 9 Kiacc.

O01as xapaKkTepUCTUKA Y4eOHOT0 mpeaMeTa.
B COOTBECTCTBUH C (DeI[epaJ'IBHBIM I‘OCY}Z[apCTBeHHbIM OGpaSOBaTeJ'II)HI)IM CTaH):[apTOM OCHOBHOTI'O O6IIIGFO O6p330BaHI/I$I yqanmeca JOJIPKHBI OBJIaA€Th TAKUMHU
MO3HABATEIILHBIMHU YUEOHBIMU JICHCTBUAMHE, KaK yMeHHE (OPMYITUPOBATh MPOOJIEMY U TUIIOTE3Y, CTABUTD SN U 33]1a4H, CTPOUTH IIJIAHBI JOCTHIKCHUS TIeTICH U pelieHHs
IIOCTABJICHHBIX 3a1a4, HpOBOJII/ITB SKCHepI/IMeHT 1 Ha €ro OCHOBE J€JIaTh BBIBOJAbI N YMO3aKHIOquH$[, Hpe}:[CTaBJ'ISITI) X 1 OTCTAanBaTh BOKO TO‘IKy 3peH1/151. KpOMe 9TOTO0,
yqamnecsl JOJI’)KHBI OBJIAZACTh HpI/IeMaMI/I, CBSI3AHHBIMU C onpeneHeHHeM HOHSITI/Iﬁl OFpaHI/I‘-II/IBaTB HX, OIIMCHIBATBD, XapaKTepI/ISOBaTI) nu CpaBHI/IBaTb. CHe}IOBaTeJ’IBHO, HpI/I
M3yYCHHU XUMHH B OCHOBHOM IIIKOJIC YYAIHeCs JOJHKHBI OBIIAICTh YUCOHBIMU JCHCTBUSAMHU, TIO3BOJISIOLNIMMHU UM JOCTHYb THNYHOCTHBIX, TPEIMETHBIX U METAPEIMETHBIX
00pa3oBaTeIbHbIX PE3yIbTATOB.
[Ipennaraemas mporpaMmMa o XMMHHK PaCKPbIBAeT BKJIJ y4eOHOI0O IPEAMETa B JIOCTHIKCHHUE 1IEJIe OCHOBHOIO 00IIEro 00pa3oBaHMs U ONPEae/IsSeT BaKHEHIINE
coJiepKaTeNIbHbIC JIMHUW TIPEMETa; BEIIECTBO — 3HAHUS O COCTABE U CTPOCHUU BEIIECTB, MX BAKHEHIIINX (PH3NUSCKUX H XMMHUYECKUX CBOMCTBAX, OMOJIOTHIECKOM JICHCTBUM,
XMUMHYECKask PeaKIus — 3HAHUS 00 YCIOBUSX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKHE CBOMCTBA BEIIECTB, CIIOCO0aX YIPaBICHHUS XMMHUECKUMU TIPOIIECCaMU; IIPUMEHEHIE
BCIIIECCTB — 3HAHUSA U OIIBIT HpaKTH‘IeCKOﬁ JACATCIBbHOCTH C BEIICCTBAMH, KOTOpLIe HaI/I6OJ'[ee qacTto yr[OTpe6J'I$IIOTC$I B HOBCC}IHGBHOﬁ KH3HU, IlII/IpOKO I/ICHOHB?»YIOTCSI B
HpOMI)IHI.HeHHOCTI/I, CCIIbCKOM XO35H71CTB€, Ha TpchnopTe; SA3BIK XUMHWUHU — CUCTEMA Ba)KHefIHIHX HOHS[TI/Iﬁ XUMHUU U TepMI/IHOB, B KOTOpBIX OHH OITMCBIBAKOTCA, HOMeHKJ'IaTypa
HEOpPTaHMYECKUX BEIIECTB, T. €. MX Ha3BaHU (B TOM YHCJIE U TPUBHAIbHBIE), XUMUYECKUE (DOPMYIIBI M ypaBHEHUS, a TAKKE MTPABHIIA TIEPEBO1a HHPOPMAIIMH C €CTECTBEHHOTO
A3bIKA HA A3BIK XUMHWHU U O6paTHO.



[Ipu oTOope comepxanmsi, KOHKPETH3UPYIOIIET0 IPOTPaMMYy, YIUTHIBAIOCH, YTO Tepea 00IiM 00pa3oBaHIEM HE CTOUT 3a1ava MpodhecCHOHATBHON TTOATOTOBKH
00yJaronuxcs. ITO ONMPENSIIIIO MOCTPOSHUE Kypca KaK OOIIEeKYIBTYPHOTO, HAIIPABIECHHOTO, IPEX/IEC BCETO HAa (DOPMUPOBAHUE M PA3BUTHE UHTEPECA K U3yUCHUIO XUMUH.
VYureHa ocHOBHasi OCOOEHHOCTB MTOAPOCTKOBOTO BO3pacTa — HayaJlo epexo/ia OT JETCTBA K B3pPOCIOCTH, KOTOPBIN XapaKTepU3yeTcsl pa3BUTHEM [T03HABATEILHON CepHl.
Ha stame ocHOBHOTO 00IIIeT0 CpeaHET0 0Opa30BaHUs MPOUCXOUT BKIIIOUEHUE 00YJAIOMNXCS B MTPOEKTHYIO U UCCIIEOBATENBCKYIO JeSITeTFHOCTh, OCHOBY KOTOPOIt
COCTaBJISIOT TaKHe YHUBEPCAIbHBIE yUeOHbIe IEHCTBHS, KaK YMEHHE BHJIETH MPOOIEMBI, CTABUTH BOITPOCHI, KIacCU(UIINPOBATH, HAOIIOJaTh, TPOBOAUTH SKCIIEPUMEHT,
JIeJIaTh BBIBOZBI M YMO3AKIIFOUCHUS, O0BSCHATH, IOKa3bIBaTh, 3alIUIIATh CBOU HJICH, aBaTh Onpe/esieHus MoHATHsIM. Cro/1a )K€ OTHOCSTCS TPUEMBI, CXOTHBIE C
OTIpe/IeTICHNeM MTOHATHI: OMTMCaHNe, XapaKTepUCTHKA, Pa3bsCHEHNE, CpaBHEHHE, pasnindeHne. GopMupoBaHNe 3THX YHUBEPCANBHBIX yUeOHBIX JeHCTBHI HAYHHAETCS emlE B
HaYaJFHOW MIKOJIE, & B KypCe XUMHUH OCHOBHOM IITKOJIBI POUCXOANT WX Pa3BUTHE U COBEPIICHCTBOBAHME. B CBS3M C 3TUM pe3epBHBIC Yachl INIAHUPYETCS UCTIOIH30BaTh HA
(hopMUpOBaHUE U Pa3BUTHE YMEHUN TPOCKTHOW U MCCIICIOBATEILCKOM EATEILHOCTH, YMEHHUE BUJCTh MPOOJIEMBI, JIEJAaTh BBIBOJBI M YMO3AKITFOUCHUSI.

MecTto npeamera «XuMHI» B Y4eOHOM MJIaHe
[Iporpamma paccuurtana Ha 168 gacos,.
Xumus. BBonusii kype. 7 knace. [Ilponenesruueckuii kypc— 34 yaca
Xumus 8 knacc —68 gacos
Xumus 9 kmacc — 66 gacos

JInyHOCTHBIE, MeTANIPeAMETHBIE H MPeMeTHbIe pPe3yJIbTAThl 0OCBOEHUSI y4eOHOr0 MpeaMeTa
JInuHocTHBIE

® B IIEHHOCTHO-OPHCHTAIIMOHHOM cepe — YYBCTBO FOPAOCTHU 32 POCCHICKYIO XUMHYECKYIO HAyKy, TyMaHH3M, OTHOLICHUE K TPYAY, HeIeYCTPEMICHHOCTD;
(dbopMHpOBaHUE IEHHOCTH 3I0POBOTO M 0€30MacHOr0 00pa3a )KW3HHU; YCBOSHHE MPABUII HHAUBUYaIbHOTO U KOJUIEKTUBHOTO O€30IIaCHOTO MOBECHHUS B
YPE3BBIYANHBIX CUTYALUAX, YTPOKAOIIMX KU3HU U 30POBBIO JIIOJIEH;

® B TPYyIOBOI chepe — TOTOBHOCTH K OCO3HAHHOMY BHIOOPY JaNbHEHIIeH 00pa3oBaTebHON TPACKTOPHH;

e B [I03HABATEJILHON (KOTHUTHBHOM, MHTEJJIEKTYaJIbHON) chepe — yMEHHE yNpaBisTh CBOCH I03HABATEIbHON JAESATENbHOCThIO. YOPMHUPOBAHHE OCHOB 3KOJIOTHUECKON
KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHUYECKOIO MBIIIJICHHUS, PA3BUTHE OIBITA IKOJIOTMYECKH OPUEHTUPOBAHHON pehIeKCHBHO- OLIECHOUHOU U
MIPAKTUYECKOH EATENBHOCTH B )KHU3HEHHBIX CUTYaLSIX;

MeTtanpeaMeTHble

®  YMEHHE CaMOCTOSTENBHO OIPEEIIATh LIeJIM CBOEro 00y4YeHus1, CTaBUTh U POPMYITHUPOBATh A7l ceOs HOBBIE 3a1a4K B y4EOE U IO3HABATEIIbHOM NESTEIbHOCTH,
pa3BHBaTh MOTUBBI U HHTEPECH CBOEH MO3HABATEIBLHOM IEATENBHOCTH;

®  YMEHHE CaMOCTOSTENbHO INIAHUPOBATh ITyTH JTOCTHIKEHUS LIeJIeH, B TOM YHUCIIE aJlbTepHATUBHbIE, OCO3HAHHO BBIOMpaTh Hanbojee 3pdeKTuBHBIE CIOCOObI peLeH s
y4eOHBIX M MT03HABATENbHBIX 33/1a4; YMEHHE COOTHOCUTH CBOHM JEHCTBUS C IUNIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBISTH KOHTPOJIb CBOEH AEATEILHOCTH B IIpOLIEcce
JOCTYDKEHHS Pe3yJIbTaTa, ONPEAENsiTh CIIOCOObI JEHCTBHII B paMKaX MPEIJIOKECHHBIX YCIOBUH U TpeOOBaHMIA, KOPPEKTUPOBATH CBOM JICHCTBHSI B COOTBETCTBHH C
HU3MEHSIOLIENUCS CUTYalUEN;

®  yMEHHE OLIEHMBATh IPABUIIBHOCTD BBHIOJHEHHUS yUeOHOM 3a7aui, COOCTBEHHBIE BOZMOKHOCTH €€ PEILeHHUS;

e  BIAJICHUE OCHOBAMHU CAMOKOHTPOJIS,, CAMOOLIEHKH, IPUHSATHS PELICHUI U OCYLIECTBICHHUS OCO3HAHHOTO BbIOOpa B yueOHOU M ITO3HABAaTENBbHON EATEIbHOCTH;

®  yMEHHE ONPEACISATh MOHATHA, CO3aBaTh O0OOIIEHNUS, YCTAHABIMBATh aHAJIOTHH, KJIACCH()UIIMPOBATh, CAMOCTOSITEIILHO BEIOUPATh OCHOBAHHS U KPUTEPUH IS
KJ1acCU(UKAINY, YCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE pacCyKICHUE, YMO3aKIIOUeHHE (MHAYKTHBHOE, ICAYKTUBHOE U M0 aHAJIOTHN)
M JICJIaTh BBIBOJIBI;

o YMEHHUE CO3/1aBaTh, IPUMECHATL U HpeO6pa3OBI)IBaTI) 3HAaKM 1 CUMBOIJIbI, MOJICJIN U CXCMBbI JJId PECIICHUA y‘IC6HBIX 1 IMO3HABATCIIBbHBIX 3a1a4,

YMEHHUE OPraHU30BLIBATH y‘IC6HOC COTPYAHHUYECTBO U COBMECTHYIO ACATCIIBHOCTD C YUUTCIIEM U CBEPCTHUKAMU
e paboTaTh MHAMBH/YAILHO U B TPYIIE: HAXOAUTH 00Iee pelieHUe U pa3peniath KOH(IUKTHI HA OCHOBE COTJIACOBAHUSI MTO3UIIMHI H y4ETa HHTEPECOB;



e (dopMynupoBaTh, APTYMEHTHPOBATH U OTCTAMBATh CBOE MHEHHE; YMEHHE OCO3HAHHO MCIIOJB30BaTh PEUEBhIe CPE/ICTBA B COOTBETCTBUH C 3a/1a4eil KOMMYHHUKAILIUHU JIJIS
BBIPAYKCHHSI CBOMX YYBCTB, MBICIICH U MOTPEOHOCTEH; IJIAHUPOBAHUS U PETYJISILIMKA CBOCH JCSITEIbHOCTH; BIIAJICHHE YCTHOM U MMCHBMEHHOM PEUbI0, MOHOJIOTHUECKOM
KOHTEKCTHOM peyblo;

e (QopMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIIONB30BaHHs HHPOPMAITHOHHO- KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH;

e (QopMupoBaHHE U Pa3BUTUE SKOJIOTHUECKOTO MBIIIICHHUS, yMEHHE IPUMEHSTh €0 B TI03HABATEIbHOM, KOMMYHUKAaTHBHOM, COUUATBHOMN MIPAKTUKE U
po(ecCUOHATBHON OPUECHTAIUH.

e [IpeamerHbie

B mo3naBatenbHOI chepe:

®  J1aBaTh ONpEAENCHIS N3YYCHHBIX IOHATHI: «XUMHUYECKUH 3JIEMEHT», «aTOM», KHOHY, KMOJIEKYIIay, «IIPOCTHIE U CIIOKHBIE BEUIECTBA», «BEIIECTBOY, «XUMUUIECKAs
(hopMy1ay, «OTHOCUTENbHAS aTOMHAs Macca, «OTHOCUTENbHAS MOJIEKYJISIpHAS Maccay», «BAIEHTHOCTBY, «CTEMEHb OKUCICHIS, «KPUCTAJUINIECKAs PEIIeTKay,
«OKCHIIBI», «KHCIOTBI», KOCHOBAHUS, «COIN», «aM(OTEPHOCTDY, KHHIANKATOPY», IIEPHOANIECKUN 3aKOH», «IIepHOJUecKast TaOIHIay, KA30TOMbD», «XUMHUUECKas
CBSI3BY, «INEKTPOOTPUIIATEFHOCTEY, «XUMHYECKas PEaKIHsDy, «XUMUIECKOe yPaBHEHHE), «T€HETHIECKast CBS3hY, KOKUCIICHUEY, KBOCCTAHOBIICHHEY,
«QIEKTPOIUTUIECKAS TUCCOINAIH», CKOPOCTh XHMHYECKOW PEAKITHI; OMUCATh JEMOHCTPAIMOHHBIE U CAMOCTOSATEIHHO IPOBEICHHBIE XUMUYECKUE
OKCIICPUMCEHTDI; ONMMCBIBATH U PA3JIM4aTh U3YUCHHBIC KJIACChl HCOPraHMYCCKUX COGI[I/IHCHI/II\/'I, IMPOCTHIC U CIIOKHBIC BECUICCTBA, XUMHUYCCKUE PCAKIIUH,
KHaCCI/I(l)I/IHI/IpOBaTI) N3Yy4YCHHBIC O6’b€KTI)I " ABJICHHUA; ACJIaTh BBIBOABI 1 YMO3AK/IIOUCHU U3 HEI6JIIOILCHI/II\/'I, HN3YYCHHBIX XUMHYCCKUX 3aKOHOMepHOCTCI>'I,
MIPOTHO3UPOBATH CBOMCTBA HEM3YUSHHBIX BEIIECTB 10 aHAJIOTHH CO CBOMCTBAMH W3yUEHHBIX; CTPYKTYPHUPOBATh U3yUEHHBIH MaTeprall U XUMHUIECKYI0 HHPOPMAIIHIO,
MOJIyYEHHYIO U3 JPYTUX HCTOYHUKOB; MOJEIMPOBATh CTPOEHUE aTOMOB JIEMEHTOB 1-3 mepuo 0B, CTpOEHHE MPOCTHIX MOJIEKYIT,;

B 11eHHOCTHO — OpHUEHTALIMOHHOM C(bepe: aHaJIM3UPOBATh U OLIEHUBATh MOCIEACTBUS ISl OKPYKAIOLIEN CPEABI OBITOBOM U MIPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA,
CBSI3aHHOM ¢ TIepepadOTKON BEIIECTB;

B tpynoBoii cepe: mpoBOIUTH XUMHUYECKAN IKCTIEPUMEHT;

B cdepe GezomacHOCTH )KU3HEACATEIILHOCTH: OKa3bIBaTh MEPBYIO IOMOIIb TIPU OTPABIICHHSIX, O’KOTaX M JPYTHX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U J1aOOpaTOPHBIM
00opyIoBaHUEM.

Pabouas nporpamma no xkypcy «Xumus. BBogublii kKype»
pa3paboTana jiis o0yuarommxcs 7 kjaacca o01ieoopa3oBaTesibHOM MIKOJIbL. [IporpamMMa cocraBiieHa Ha OCHOBE aBTOpcKoi nmporpamMmel O.C.I"abpuensna « Xumust. BoaHbrit
Kypc», u3natenbetBo «Jpoda» 2011r.
B camom Havase n3ydeHuss XdkMHUH €CTh BOTIPOCHI, KOTOPBIM HE00XOIMMO OTBECTH OOJIbIIIE BpEMEHU Ha U3y4YeHHUE, 0TpaboTaTh Oosee TOHO OT/ENbHbBIE TOHSATHS,
HEO0XOIMMO 3aTpaTUTh OOJIbIIE BpEMEHHU Ha OTPA0OTKY HaBBIKA MPOBEACHUS XUMUIECKOTO SKCIIEPUMEHTA, IPOBEICHHS UCCIIEIOBATELCKOM PadoThl. PemuTh yacTh 3THX
po0JIeM U OJHOBPEMEHHO MTPOOYIUTh HHTEPEC K XMMHUU MOXKHO Yepe3 MPONeIeBTUIECKII Kype JUIA ydammxcs 7-ro kinacca “Xumus. BBonHsIi kypc”. IMeHHO 3TOT Bo3pact
12-13 ner sBnsiercst OMaronpUsATHBIM U1l U3YUEHUS] XUMHHU, IMEEeT HauOOJIbIINI O3HABATENbHBIN HHTEPEC K SKCIIEPUMEHTaM, XOTs 0a3bl 3HAHUH YJalIUXCs eI1e Majlo AJIs
BBEJICHUSI CHCTEMAaTHYECKOT0 Kypca. B TaHHBIN Kypc He BXOAAT OCHOBOIOJIATAIONINE CHCTEMHBIC 3HAHMS, C HUIMHU yJalirecs: OyIyT 3HAaKOMUTBCA ¢ 8 Kiacca.
[IponeneBTHYECKHd KypC MPU3BaH, UCIOIB3Ys HHTEPEC YUaIUXCs K SKCIIEPUMEHTaM, chopMUpoBaTh YMEHHE HAOMIOJaTh, JIeJIaTh BEIBOJIBI HA OCHOBE HAOJIIOICHUH,
MOJTyYUTh MIEPBOHAYANIBHBIE MTOHSTHSA O KJIaCCaX HEOPTaHUYECKHX BEILIECTB.
eab kypca:
CdhopmupoBath YCTOHUMBBIN TTO3HABATEIBHBIN HHTEPEC K MPEIMETY U HHTETPUPOBATH XUMHIO B CHCTEMY €CTECTBEHHOHAYYHBIX 3HAHUI [Tl (POPMHUPOBAHUS XHMUYECKOH
KapTHHBI MUpa KaK COCTABHOW YaCTH €CTECTBEHHOHAYYHOW KapTHHBI.
OcHoBHBIE 321241 Kypca:
1.[laTp ygammmMcs peIcTaBIeHne O XUMHUH, O €€ IEPBOHAYAIBHBIX MOHATHIX Ha SKCIIEPUMEHTATBHOM M aTOMHO-MOJIEKYJISIPHOM YPOBHE (MOJIEKYJa, aTOM, YUCTOE BEIIECTBO
U CMECh, XUMUYECKUH 3JIEMEHT, IPOCTHIE U CIIOKHBIE BELIECTBA, 3HAKU XUMHUYECKHUX 3JIEMEHTOB);
2.CdopmupoBatb yMeHHs HAOIIOIATh U OOBSCHITH XUMHUECKHUE SBICHUS, IPOUCXOSIINE B IPUPOJIE, OBITY, IEMOHCTPUPYEMBIE YUHUTEIIEM;
3.ChopmupoBaTh yMeHHE 0€30I1aCHOM PabOTHI ¢ BEIIECTBAMH, BBIOJIHATH HECIOKHBIE XUMUYECKHUE OIIBITHI, COOJIIO/IaTh MPaBUIIa TEXHUKH 0€30MIaCHOCTH;



4.BocruTHIBAaTh AIIEMEHTHI KOJIOTHUECKOH KYIbTYPHI;

5.Pa3BuBaTh TOTUKY XUMUYECKOTO MBIILICHHUS.

6.DopMHUpOBaATh y YUAIIUXCS YMEHHUE PUMEHSATD MOYYCHHBIC 3HAHUS K PEHICHUIO MTPAKTUYECKUX 3a7ad.

7.Pemats 3ajaun Ha BRIYHCIICHIE MAaCCOBOH JIOJIM AJIEMEHTA B BEIIECTBE, MACCOBOM JIOJM PACTBOPEHHOTO BEIIECTBA, HA CMEITUBaHNe, pa30aBieHNe U KOHIICHTPUPOBAHHE
pPacTBOpPOB.

Hcxons u3 3ama4 o0y4eHusi, Kypc ¢ OIHOW CTOPOHBI JJOJKEH CIIOCOOCTBOBATH (POPMHPOBAHHIO XMMUYECKOH KyIbTYPBI, C IPYTOil CTOPOHBI — 3AJI0KUTHh QyHIAMEHT JUIs
JATbHEHIIIET0 N3yYeHUsI XUMUS B CHCTEMHOM Kypce 8-11 kmaccoB, He 3aBHCHMO OT BRIOPAHHOW MIKOJION TporpamMmbl. C y4eTOM BO3PACTHBIX MCUXOIOTHIECKUX
0COOCHHOCTEN y4aInuXcsi Kypc HACHIIIEH JEHCTBUSIMH, pabOTOM ¢ pa3InYHBIMU 00BEKTaMH, IPEIMETaMH: OH CTPOUTCS] Ha OCHOBE MPOCTEHIIINX IKCTIEPUMEHTOB U
HaOJIIO/ICHUH.

JlaHHas TUCUUIUIMHA, Hapsay ¢ OMoJorHeH, SKooruel, pU3NKOH | T.I1., BXOAUT B 00pa3oBaTeNbHyI0 00nacTh «EcTecTBO3HAHHEY.

J1a n3ydeHus mpormeIeBTHIEeCKOro Kypca o XUMHUH JUIs 7-bIX KIIaccoB oTBoauTCa 344aca, u3 pacyera -1 yueOHbII yac B Helemo. B Hell mpexycMOoTpeHo npoBeaeHue 2
KOHTPOJIBHBIX U 7/ MPaKTHUECKUX padoT. JlaHHas mporpaMMa peann3yeTcst 3a OJUH y4eOHBIN TOI.

JlaHHas mporpaMMa He TOJIBKO 00ecleunBaeT HarIsJHOCTh B X0JIe Mpolecca 00y4eHHsl, HO U, IPEX/Ie BCEro, CO31aeT HEOOXOUMBIE YCIIOBUS TS pealn3alud TpeOOBaHUH K
YPOBHIO TIOJITOTOBKY BBHITYCKHUKOB. OHA MpeAToNaraeT mpHOPUTET JIEATENHHOTO MOIX0/a K IMporeccy 00ydeHus, pa3BUTHE Y YUAIIUXCSI IMTUPOKOTO KOMITIEKCa 00X
y4eOHBIX U MTPEIMETHBIX YMEHH, OBIIAJICHUE CIIOCO0aMHU JIEATEILHOCTH, POPMUPYIOIINMH ITO3HABATENbHYIO, HH()OPMAIIMOHHYIO, KOMMYHHKATHBHYIO KOMIIETCHIINH.

B nanHO# nporpamMMe mpeyCMOTPEHO UCTIOIb30BaHUE KaK MACCUBHBIX, TAK U aKTUBHBIX METOJIOB 00y4eHus. KoyekturHas Gpopma o0ydeHus (KJI1acCHO-ypoUyHasi CUCTEMaA) B
KOJIMYECTBE OJHOTO Yaca B He/emo. [Ipu 3ToM BO BpeMs YPOKOB IPEAyCMOTPEHBI ClIeAyIoTie GOpMBbI paObOThI: MHAWBUIYaJIbHAs - BBIMOJIHCHUE HHIUBUAYAIbHBIX 33 JaHHIi;
TIapHas - BRITIOITHEHHE MTPAKTHYECKUX pabOoT; KOJUIEKTUBHAS - 00CYKIeHUE MPOOIIeM, BOSHUKAIOIINX 110 XOAY 3aHITHHA, IPOCMOTP JE€MOHCTPAITH.

[IporpamMMa mocTpoeHa ¢ y4eTOM MEKIPEAMETHBIX CBSI3eH ¢ KypcoM (DH3HKH Kitacca, OMOIOTHH, SKOJIOTUH, MATEMAaTHKH.

ITo oxoHyanuIo HU3YUYCHHA NPOIECACBTUYCCKOI'O Kypca O6y‘laIOHII/II>'IC$1 OOJIKCH NPUMCHATD IMOJTYYCHHBIC 3HAHWA U YMCHUA U1 6C3OHaCHOFO HCII0JIb30BaHUA BEUICCTB U
MaTeprasoB B OBITY, CEILCKOM XO3SHCTBE U Ha MPOU3BOJICTBE, PEIICHIS MPAKTUIECKUX 33/1a4 B IOBCEIHEBHOW KU3HU, IPEAYIPEKICHUS SIBICHUN, HAHOCSIINX BPe
3IIOPOBBIO YETIOBEKA U OKPYKAIOIIEH cpejie.

B pe3yabTaTe u3ydeHusi JaHHOT0 Kypca YUYEHMK JI0JI/KeH:

3HATh / TOHUMATh

XUMUYECKYIO CUMBOAUKY: 3HAKH XUMUYECKUX 3JIEMEHTOB, (DOPMYIIbI XUMHUYECKUX BEIIECTB U yPABHEHHS XUMHUUECKUAX PEaKIni;

OCHOBHbIE XUMUYECKUe NOHAMUSL: XUMUIECKUH DIIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENFHBIE aTOMHAs U MOJICKYJISIpPHASI MAacChl, BELIIECTBO, MaccoBast U 00 beMHas JI0JH,
XUMUYECKasT PEAKITUS;

YMETh

HA3b16AMb; XUMUYECKHE JIEMEHTHI;

onpedensamp. COCTaB BEUIECTB 10 UX (GopMymnam,;

obpawamecsi ¢ XAMUYECKOH MOCYI0N U TA00PaTOPHBIM 000pYIOBaHUEM;

8bIYUCAAMb. ATOMHYIO U MOJIEKYJISIPHYIO MacChl; MTPOU3BOAMTH PacueT MacChl OCHOBHOTO BEIIECTBA IO MACCe BEIIECTBA, CONEPIKAIIETO ONpeAeSICHHYIO MACCOBYIO JIOJTFO
npuUMeceid ¥ Ipyrue MoTU(PUKAIIMOHHBIE PACUYETHI C UCTIONB30BAaHUEM 3TUX TIOHSITHH.

WCIIONIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKON JCSITEIHHOCTH U TIOBCETHEBHOM YKU3HU IS

Oe3omacHoOro oOpaleHus ¢ BeIeCTBAMU U MaTepPHAJIaMH;

9KOJIOTHYECKH TPAMOTHOTO TIOBEJICHHS B OKPYKAIOIIEH Cpeie;

OLICHKH BIIMSIHUS XUMHUYECKOTO 3arpsA3HEHUS OKPYKAKOIIEH cpeibl HA OpraHU3M YeJIOBEKa,;

KPUTHYECKOH OIEHKH MH(POPMAIINHU O BEIIECTBAX, UCIOIb3yEMBIX B OBITY;

MPUTOTOBJIEHUS PACTBOPOB 3aJIaHHOW KOHIEHTPAIHU.

YuyeOHO-TEeMaTHYECKHH IIAH 7 KJacc



Ne Tema Kon-Bo yacos | JIP I1P O06o0Omenne | KP
1 XuMHS B IICHTPE €CTECTBO3HAHUS 11 11 2 - -
2 MaremaTHKa B XUMHH 9 - 1 1 1
3 SIBneHus, IpOUCXOISAIINE C BEIIECTBAMU 10 2 3 1 1
4 Pacckassl 10 XUMHUH 3 - 1 -
Peszepr 1
Hroro: 34 13 7 2 2

Conep:xanue nporpaMmsl yueoHoro npeamera «Xumus» 7 kiace (34 yaca, 1 yac B Hefieq110)
Paznen 1. «Xumus B rieHTpe ecrectBo3Hanms» (11 4.)
XuMHUs — 4acTh €CTeCTBO3HaHUS. B3auMooTHOIIEHHS YenloBeKa U OKpy:karomero mupa. [Ipeamer xumuu. dusndeckue Tena u Bemectsa. CBoiicTsa BemecTs. [Ipumenenue
BEIIECTB Ha OCHOBE MX CBOIcTB. HabmoaeHne kak OCHOBHOM METOJI TO3HAHUS OKPY>KaIOIIero MUpa. Y cJIoBuUS MpoBeAeHus HaOmoaeHus. [ unoresa. DxcniepumenT. BriBo.
Crpoenue mnamenn. Jlaboparopust 1 obopynoBanue. Mojenb, MoaenupoBanue. OcoOeHHOCTH MOAETUPOBaHus B reorpaduu, pusuke, Onomornn. Moxaenu B OHOIOTHH.
Mymspxu. Mogenu B ¢pusuke. DnekrpodopHast MainHa. I eorpaduueckue Mmoaenu. X MMHYECKHE MOACIH: PeAMETHbIE (MOJETH aTOMa, MOJIEKYJl, XHMHUYECKUX U
MPOMBIIIIJICHHBIX TPOU3BOJICTB), 3HAKOBBIE, UJIM CUMBOJIbHBIE (CHMBOJIBI 2JIEMEHTOB, (DOPMYJIBI BEIECTB, YPABHEHUS PEAKIUiT). X UMHUECKHNA DJIEMEHT. X UMHUUECKHIE 3HAKH.
Nx o6o3nauenne, npousHoieHne. Xumudeckue Gopmydasl BemiecTs. [IpocTeie u cnoxubie BemecTBa. UHAeKCH 1 Ko dunmeHTsl. KadecTBEHHBIN 1 KOJTHMYECTBEHHBIN COCTaB
BEILECTBA. Y HUBEPCAIBbHBIN XapaKTep MOJOKEHUH MONEKYIAPHO-KUHETHUECKOU Teopur. [IoHATHS «aTomM», «MoJeKynay, «uony». CTpoeHue BenlecTBa. Kpucrammuueckoe
COCTOsIHUE BellecTBa. Kpucramnyeckre pemeTky TBepAbix BemecTs. Jnddysus. bpoyHoBckoe nBukeHne. BemecTBa MONIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUSL.
[Tonsitue 06 arperaTHOM COCTOSIHUM BeliecTBa. Du3nueckue U XUMHUYECKUE siBJIeHus . ['a3000pa3Hble, KHUIKKHE U TBepAbIe BelecTBa. AMopdHbIie BemecTBa. CTpoeHue 3eMiln:
SOpo, MaHTus, Kopa. JIurocdepa. Munepansl 1 ropHbIe TOPOIBI. MarMaTHuecKie U 0cafo4yHble (HEOPraHUYECKUe U OPraHMYEeCKHe, B TOM YHCIIE U TOPIOYNE) HOPOABI.
XUMHUYECKHI COCTAB KHMBOK KIETKH: HeOpraHndeckue (Bojia 1 MUHEpalbHBIE COJIM) M opranndeckue (OeNKu, )KHUpPHI, YTICBObI, BATAMUHBI) BelllecTBa. bruonornyueckas posb
BOJbI B JKUBOM KiieTke. DOTOCHHTES. XJ’IOpO(i)I/IHJI. buonornueckoe 3HaueHune JKHPOB, 6€J'IKOB, 3(1)I/IpHI)IX Macell, yrii€eBOJ0B U BUTAMUHOB JIA )KU3HCACATCIbHOCTH
oprann3moB. KauectBeHnHble peakunu. PacriozHaBaHHE BELIECTB C MOMOILBIO KAYECTBEHHBIX peakunil. AHanuTH4YecKuii curaan. OnpenenseMoe BeecTBO U PEaKTHB Ha HEro.
JlemoHCTpanum:
Komnnekys pa3mnyHbIX mpeaMeToB win (GoTorpaduii MpeAMETOR U3 aIIOMUHUS JIJIsl WJUTFOCTPALIMK UCH «CBOHCTBA — MPUMEHCHUEY.
YyebHoe 000pyIOBaHUE, UCTIOIB3YEMOE Ha ypOKaX (PU3UKH, OMOJIOrHH, Teorpapuu U XUMHUH.
OnexkrpodopHas mamuHa B feiictBuu. ['eorpaduueckue monenu (riiolyc, kapra). buonornueckue Monenu (MyJIsKM OPraHOB M CUCTEM OPTaHOB PAaCTEHHM, )KUBOTHBIX U
‘IeJ'IOBeKa). duznyeckue U XUMHYECKHe MOACIIN aTOMOB, MOJICKYJI BEUICCTB U KPUCTATINIMYCCKUX PCIICTOK.
OOBeMHBIE U MAapOCTEPKHEBBIC MO BOJIBI, YIJIEKUCIIOTO U CEPHUCTOTO I'a30B, METaHa.
OO0pasipl TBEPIBIX BELIECTB KPUCTATUIMIECKOTO CTPOSHH. MoIeIn KPUCTAIUINIECKUX PELIETOK.
Bopa B Tpex arperaTHbix cocTosHUX. Koyiekuus KpucTaluindeckux U aMOp(QHBIX BEIIECTB U U3AEIUN U3 HUX.
Kounekuus MuHepasiosB (J1a3ypuT, KOPYHI, XalIbKOIIHPHT, (DIIOOPHT, TAITUT).
Kosnexuus ropHBIX Opo (TpaHuT, pa3iudHble POPMBI KaJIbLUTa — MeJl, MPaMop, U3BECTHSK).
Kounexuus roprounx uckonaemsix (HeTh, KAMEHHBIH YTOilb, CIAHIIBL, TOPD).
HeMOHCTDaHI/IOHHBIC OKCIIEPUMCHTHBI
Hayunoe nabmonenue u ero onucanue. M3y4uenne cTpoeHHs IIIaMEHH.
CrniupToBasi SKCTpaKUKs XJIOpopHUIa U3 3eJEHBIX JIUCTHEB PACTCHUH.
«IlepenuBanuey yrIEKHCIOTO ra3a B CTaKaH Ha YPABHOBEIICHHBIX Becax.
KauecTBennas peakxiiyst Ha KUCIOPOZ,.
KavecTBeHHast peakiusi Ha yrieKHCIbIN ras3.
JlaGoparopHeie paboThL:




PacnpocrpaneHue 3amnaxa 0JI€K0JI0Ha, JyX0B WM J€3040paHTa Kak npouecc 1uddy3un.
Habnronenne 6poyHOBCKOTO ABMKEHHS YaCTHUYECK YEPHOHN TYILIH [0l MEKPOCKOIIOM.
Huddys3us mepmMaHraHara Kanus B KeJaTHHE.
ObHnapyxeHne 3(UPHBIX Macell B aleIbCHHOBOM KOPOUKE.
W3yueHne rpaHnTa ¢ IOMOIIBIO YBEIMUUTEIBHOIO CTEKIIA.
Omnpenenenue coaepkaHus BOABI B PACTCHUH.
ObHapyxeHre Maciia B CEMEHaXx IMOCOTHEYHIKA U TPEIIKOTO Opexa.
ObHapyxeHne Kpaxmaia B MMIIeHNYHOW MyKe.
BzanmopeiicTBue ackopOMHOBOI KHCIOTHI ¢ HOJOM (ompeneneHue ButaMmuHa C B pa3IMUHBIX COKAX).

10 [IponyBaHue BBIABIXaEMOTO BO3AyXa Yepe3 U3BECTKOBYIO BOAY.

11. OOHapyxeHHne H3BECTKOBOW BOJIBI CPEIH PA3IUYHBIX BEIIECTB.
[pakTruyeckue paboTHL:

1. 3nakoMmcTBO ¢ 1abopaTopHBEIM 060pyaoBaHueM. [IpaBuiia TeXHUKH O0€30MacHOCTH.

2. Habmonenwne 3a ropsieii cBedoil. Y CTpOCTBO 1 paboTa CTUPTOBKH.
Pa3znen 2. Marematrka B XuMud (9 9)
OtHocuTenbHas aTOMHasi Macca afieMeHTa. MonekyisipHas macca. OnpesieneHue OTHOCUTENFHON aTOMHOW MacChl XUMHUUECKUX 37ieMeHToB 1o Tabnune 1. M. Menneneesa.
Haxosxaenne oTHOCUTENILHON MOJIEKYIISIPHOM Macchl 1o ()opMyJie BEIECTBa KaK CYMMBI OTHOCHTEIBHBIX aTOMHBIX MAacC, COCTABIISFOIINX BEIIECTBO XUMHUECKUX
aneMeHTOoB. [loHsATHE 0 MaccoBOH 10716 XUMHUYECKOT0 1eMeHTa (W) B CJIOXKHOM BEIIECTBE U ee pacueT 1o Gopmyre BemectBa. Haxoxaenue Gopmysibl BeLiecTsa 1o
3HAYEHUSIM MACCOBBIX JI0JIel 00pa3yoIIUX ero JIEMEHTOB (7151 IBYX4acoBOTo u3ydeHus Kypca).Hucrteie Bemecta. Cmecu. ['eTeporeHHbIe 1 TOMOTEHHBIE CMECH.
I"azoo00pa3Hbie (BO3ayX, NPUPOIHBIH ra3), )KuaKue (HeTh), TBEp/bIe CMecH (TOPHBIEC MTOPO/IbI, KYJIMHAPHBIE CMECH M CHHTETHUECKHE MOIOIIUE cpecTBa).OnpeneieHme
o0BemMHO# 1o ra3a (¢) B cmecu. CocTaB aTMOcepHOTO BO3yXa U MPUPOIHOTO Ta3a. Pacyer oObema o raza B cMecH 1o ero oobemy u Hao0opoT. [lorsrue o ITK.
Maccosas nons BewecTsa (W) B pactBope. Konnenrpanus. PactBopuTens u pacTBOpeHHOE BewecTBO. PacueT Macchl pacTBOPEHHOr'O BEIIECTBA [0 Macce pacTBopa U
MaccOBO JI0Jie pacTBOPEHHOTO BemiecTBa. [IoHsATHE 0 YMCTOM BelecTBe 1 puMech. MaccoBas Jiofst mpuMecu (W) B 00pasiie HCXOHOTO BeniecTBa. OCHOBHOE BEIECTBO.
Pacuer Macchl OCHOBHOI'O BEIIECTBa 110 MAaCCe BELIECTBA, COJACPIKAIIEr0 ONPEACTICHHYI0 MaCCOBYIO JOJIIO IPUMECEH.
JlemoHCTpanum:
Kounekuus pa3nuyHbIX BUIOB MpaMopa v U3/IeJIHid U3 HeTo.
CMech peyHOro M caxapHOro 1ecka M UX pasJiesieHue.
Konnexnus HeQTH 1 HEPTETIPOTYKTOB.
Kounekuust ObITOBBIX cMecei.
Juarpamma coctaBa aTMOc(hepHOro BO3ayXa.
Juarpamma cocTaBa IpUpPOIHOTO Ta3a.
Komnexuus «MuHepassl 1 TOPHBIE TOPOABI.
[pakTudeckne paboThl

1. IlpuroroBieHue pacTBOpa ¢ 3aJaHHOW MacCOBOM JJ0JIel paCTBOPEHHOI'O BELIECTBA.
Paznen 3. fBnenus, npoucxopsimue ¢ BemecrBamu (1049)
CriocoObI pazJienieHus cMecell 1 04rcTKa BelecTB. HekoTopble mpocTeiime crocoObl pas3/ielieHus CMecel: MpocerBaHue, pasJielieHie CMecel MOPOIITKOB Kelle3a U Cephl,
OTCTaMBaHUeE, JICKaHTALUs, IEHTPU(PYTUPOBaHHE, pa3/ie]ieHHe C TIOMOIIBIO JICTTUTENBHOW BOPOHKH, puinbTpoBaHue. OunbrpoBanue B 1aboparopuu, OBITY M Ha TPOU3BOJICTBE.
[onstne o punbrparte. Ancopobuus. [lonarue 00 ancopOuuu u agcopOeHTaXx. AKTUBUPOBAHHBIN Yrojlb KaK BXKHEHIINI afcopOeHT. Y cTpoicTBO npoTuBorasza. CriocoOsl
OYHCTKU BOJBL. JIMCTHILISIINS (TIeperoHKa) Kak MPOIIecC BBIICICHUS BENIECTBA U3 KHUJIKOW cMecH. JIMcTHIDIMpOBaHHAS BOJIa M O0JIACTH ee pUMeHeHus. Kpucrammsanus uim
BhIMapuBanue. Kpucrayumsanys 1 BeIapuBanue B laboparopuu (Kprctaum3aTtopsl U hapdopoBble yamiky Ui BeIapuBaHus) U npupoje. [leperonka Hedru.
HedrenpoaykTsl. @pakiimoHHast NeperoHKa )XHUIKOro Bo3AyXa. X MMHUYECKHE PEeaKK KaK MPOLEeCC MPEeBPAIeHNs] OJHUX BELIECTB B Apyrue. Y CIOBHS NPOTEKAHUS U

CoNoO~wWNE

NookrwdE




MpeKpalieHust XUMHIECKuX peakiuii. ConprkocHOBeHME (KOHTAKT) BEIeCTB, HarpeBanue. Karannzarop. Marnburop. Ynpasnenne peakuusmu ropenus. 1lpusnaku
XMMUYECKUX PeakLnii: n3MEHEHUE 1IBeTa, 00pa3oBaHKe 0Callka, pAaCTBOPEHHE TOIyUYEeHHOTO 0CaIKa, BBIIEICHHE Ta3a, TIOSBICHUE 3aIlaxa, BbIICICHNE WM NOTJIOLICHUE
TEIUIOTHI.
JleMoHCTpanmn
®unptp loTTa. Boponka broxHepa.
PecnimparopHble Macku ¥ MapiieBbIe TOBA3KH.
[IpotuBoras u ero yCcTpoucTBo.
Komnexnus «Hed s 11 HEDTEMPOAYKTEI.
JleMOHCTpalMOHHBIE SKCIIEPUMEHTHI
Paznenenne cMecu mopolika cepbl U 5KENE3HBIX OMHIIOK.
Paznenenne cmecu mopomka cepbl U MecKa.
Paznenenne cMecu BOABI U paCTHTEILHOTO Macia C IIOMOIIBIO ICTUTEIbHOW BOPOHKH.
0. INony4yeHue TUCTUIITMPOBAHHON BOABI C TOMOIIBIO TA00OPATOPHON YCTAHOBKH ISl IEPETOHKH YKUAKOCTEH.
1. Pa3nmenenne cMecu nepMaHTaHaTa M TUXPOMATa KA CIOCOO0M KPHUCTAILTH3AIUH.
12. BzanMonelcTBHE KEIEe3HBIX OMIIIOK ¥ ITOPOIIKA CEPHI MPH HarPEeBaHUH.
13. [onmy4yeHune yraeKucIoro raza B3auMoAeHCTBHEM MpaMopa ¢ KUCIOTOH U 0O0HapYKEHHUE €ro ¢ TOMOIIBIO H3BECTKOBOH BOBI.
14, KaTtaiuTudeckoe pasioxKeHHe MepoKcuaa Boaopoaa (katanuzarop — quokcu Mapranmna (IV)).
15. ObHapyxeHHne pacTBOpa IMIEI0YH C TOMOIIBIO HHANKATOPA.
16. B3ammMoneiicTBre pacTBOpa MepMaHTaHaTa Kalus U pacTBOpa JUXpoMara Kallisl ¢ paCTBOPOM CyJIb(QHTa HATPUSI.
17. B3aumMoneiicTBre pacTBOpa MepMaHTaHaTa Kalus C aCKOPOMHOBOI KHCIOTOH.
18. BzanmonelicTBUE XJIOpH/IA JKeIe3a C KEITOW KPOBSIHOM CONBIO U THIPOKCHIOM HATPHSI.
19. BzaumonetictBue ruapokcuna xxenesa (I11) ¢ pactBopoM CONSTHON KACTOTHI.
JlabopatopHbie paboThI:
20. AncopOrust KyKypy3HBIMH ITaJIOYKaMH MTAPOB MaXy4HX BEIIECTB.
21. VzyueHue yCTpOICTBA 3KUTAIIKA U INIAMEHH.
[pakTryueckue paboThI:
22. BrIpaniyBaHue KPUCTAUIOB COTH (JIOMAIIHUHN 3KCIIEPUMEHT).
23. OuncTka HOBapEeHHOHU COJIN.
24. Vzydenue mpoliecca KOPPO3HH JKene3a.
Pasnen 4. Pacckassl o xumuu (3 1)
Brigaromuecs: pycckue yaeHble-XUMUAKH. VICTOpHSI XUMHUYECKUX BEIECTB (OTKPHITHE, TIOTYYeHHEe U 3HaUYeHne). V3ydeHne XUMHUIeCKIX peaKIni.

RO ~NoOk~WN

Padouas nporpamma Xumus 8 kjaacc —68 yacos
Kypc xumuu 8 kiacca u3ydaercs B Ba 3Tarna.



IlepBblif 3Tann — XUMUS B CTaTUKE, HA KOTOPOM PAacCMaTPUBAIOTCS COCTaB M CTPOCHUE aToMa U BellecTBa. Ero 0CHOBY COCTaBIISIOT CBEEHUSI O XMMUYECKOM 3JIEMEHTE U
(hopmax ero cymecTBOBaHUSI — aTOMax, U30TONAX, HOHAX, MPOCTHIX BEIIECTBAX U MX BAKHEHIIMX COCOUHEHMSX (OKCHAAX U APYTHX OWHAPHBIX COCIMHEHHSX, KHCIIOTaX,
OCHOBAHUSIX U COJISIX), CTPOCHUH BEIIECTBA (THIIOJOTHMH XUMHUECKUX CBSI3€H U BUJAX KPUCTAJUIMYECKUX PEIIETOK).

Bropoii 3Tan — XxuMus B AMHAMHKE, HA KOTOPOM Y4aIlUecs 3HAKOMATCS ¢ XMMUYECKUMH PeakUsIMU Kak QyHKIMEH cocTaBa U CTPOCHUS YYaCTBYIOIIUX B XMMUYECKUX
IPEBPALICHUAX BELIECTB U UX Kilaccuuxanuu. CBOWCTBAa KUCIOT, OCHOBAHUH M COJNIEH Cpa3y paccCMaTpUBAIOTCSI B CBETE TEOPUH IEKTPOJUTHIECKON nucconnanuu. Kpome
TOT0, CBOIMCTBA KMCIIOT U COJIEH XapaKTEPU3YIOTCS TaK)KE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB.

B mporpaMme Ha3BaHHME Te€M B3ATO U3 MPHUMEPHON ITPOTpaMMBI OCHOBHOTO 00IIIeTo 00pa3oBaHusI 110 XUMUH, cocTtaBleHHOH Ha ocHOBe DI'OC OO0 (6a30BbIit ypOBEHB) H
nmo0aBiieHo u3 aBTopckoi mporpammel O.C. ["abpuernsHa.

B pe3yabTaTte n3ydeHusi JaHHOTO Kypca YUYeHHMK JIO0JIKeH:

Beenenue

Yuenux nayuumcs:

Pacno3naBath xumuueckue cumBoibl: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs U TPOU3HOIICHHUE. Y YalIHICS JOKEH YMETh: UCIIOJIb30BaTh
TP XapaKTEePUCTHKE BEIIECTB MOHATHUS: «aTOM», «MOJIEKYJIa», «XUMHUUYECKUN 2JIEMEHT, «XUMHUYECKUH 3HAK, UJIU CUMBOJD, «BEIIECTBO», «IIPOCTOE BEIIECTBOY, «CIOXKHOE
BEIIIECTBO», «CBOMCTBA BELIECTBY, KXUMHUUECKHUE SABJICHU», «(PUZNUECKUE SIBICHUD», «KOI(DPULIUEHTHI», «MHAEKCHD», «OTHOCUTENbHAS aTOMHAsI Macca», «\OTHOCUTEIbHAS
MOJICKYJISIpHAsi Maccay, «MaccoBasi I0JIs SIIEMEHTay; 00palIaThCs ¢ J1abopaTOPHBIM 000PYJOBaHMEM U HArPeBaTEIbHBIMU IPHOOPaMU B COOTBETCTBUH € IIPABUIIAMH TEXHUKHU
0e301acHOCTH; BBITIOJNHSATH TPOCTEHIINE IPHEMBI Pa0OTHI C Ta00paTOpHBIM 000PYIOBaHUEM: J1a00PATOPHBIM IITATUBOM; CIIMPTOBKOW; KIacCU(PHUIMPOBATH BEIIECTBA TI0
COCTaBY Ha IPOCTHIC U CIIOKHBIC; pa3iNyaTh: Teja U BEIeCTBA; XUMHUYECKHI JIEMEHT U IIPOCTOE BEIIECTBO; OMHUCHIBATE: (POPMBI CYLIECTBOBAHUS XUMHUYECCKHUX IIEMEHTOB
(cBOOOTHBIE aTOMBI, IPOCTHIE BEIIECTBA, CIIOXKHBIE BEIIeCTBa); TabmuaHyto ¢hopmy [leproanyueckoil CHCTEMBI XUMHUYECKHX 3JIEMEHTOB; TIOJIOXKESHHE dJIeMeHTa B Tabmute /.
U, Menneneesa, UCTIONB3YsI MOHATHUS «IIEPHOIY», «TPYIIay, «IIaBHAs NOATPYIay, «1000YHast MOATrPYIIa»; CBOMCTBA BEIIECTB (TBEPBIX, KHUIKUX, Ta3000pa3HbIX);
OOBSICHATH CYITHOCTh XMMHUYECKUX SIBICHUI (C TOUKHM 3peHHS aTOMHO-MOJICKYJISIPHOTO YYSHHs1) U UX PUHIUINAIBLHOE OTINYNE OT (PU3NUECKUX SIBICHUIT; XapaKTepH30BaTh:
OCHOBHBIE METO/Ibl N3yUCHHS ECTECTBEHHBIX JUCLUIUIMH (HaOMI0eHHE, SKCIEPUMEHT, MOJECIUPOBAHNUE); BEILIECTBO 110 €r0 XUMHUECKON (OPMyJIe COTIaCHO IUIaHy:
Ka4yeCTBEHHBIN COCTAB, THII BEIECTBA (IIPOCTOE UIIH CIOKHOE), KOJIMUECTBEHHBIN COCTAaB, OTHOCUTENbHAS MOJIEKYJISIPHASI Macca, COOTHOLIEHHE MAcC 3JIEMEHTOB B BEIIECTBE,
MacCOBBIE JI0JIM AJIEMEHTOB B BEIIECTBE (JIIS CIIOKHBIX BELIECTRB); POJIb XUMHH (IIOJOKUTEIBHYIO U OTPUIATEIBHYIO) B )KM3HH YeJIOBEKa, apryMEHTHPOBATh CBOE OTHOIIIEHNE
K 3TOH IpobiieMe; BEIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy BELIECTBA U MAacCOBYIO JI0JIF0 XUMHUYECKOT0 3JIEMEHTa B COSIMHEHUSX; TPOBOIUTH HAOII0ICHUS
CBOMCTB BELIECTB U SIBJICHUH, IPOUCXOASLINX C BEIIECTBAMH; COOJIIOAATh MPpaBHila TEXHUKH 0€3011aCHOCTU IPH IIPOBEACHUH HAOII0IeHUH 1 Ta00paTOPHBIX OIIBITOB.

Yuenux nonyuum eozmooicnocmo:

OTIPEETATH MPOOJIEMBI, T. €. YCTAaHABINBATH HECOOTBETCTBUE MEXKIY KEJTAeMBIM H JIEHCTBUTEIHHBIM; COCTABIAThH CIOXKHBIH IJIaH TEKCTa; BIAJETh TAKUM BHUIIOM H3I0KEHHS
TEKCTa, KaK IIOBECTBOBAHME; MO PYKOBOACTBOM yUHTEINS IPOBOAUTH HETIOCPEICTBEHHOE HAOJIIOICHUE; 10/l PYKOBOJICTBOM YUUTENS 0QOPMIIATH OTYET, BKIFOUAIOIINI
oNHCaHue HaOIIO/IEHUs, €0 PEe3yIbTaTOB, BEIBOJIOB; UCIIONIB30BATh TAKOW BHU] MBICIIEHHOTO (M1€aJIbHOT0) MOIETTUPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBAaHKE (Ha IpUMeEpe
3HAKOB XUMHYECKHX JJIEMEHTOB, XHMUYECKUX (POPMYIT); UCIIONB30BATh TAKOH BU MaTePHAIbHOTO (TIPEJIMETHOTO0) MOACTHPOBaHUSI, KaKk (PU3NIECKOE MOJICTUpOBaHue (Ha
pUMepe MOAEIMPOBAHMUS aTOMOB U MOJIEKYJ); ITOJy4aTh XUMHUECKYIO0 HHPOPMALMIO U3 PA3TUYHBIX HCTOYHUKOB; ONPENENIATh OOBEKT U acTIeKT aHAIN3a U CUHTE3a;
OIIpENeIIATh KOMIIOHEHTHI 00bEKTA B COOTBETCTBHH C ACHIEKTOM aHAJIM3a M CUHTE3a; OCYLIECTBIATh KAUECTBEHHOE M KOJIMYECTBEHHOE ONMCAHNE KOMIIOHEHTOB OOBEKTa;
OIIPEJIEIISATH OTHOIIEHHSI 00BEKTa C APYTHMH O0BEKTAMH; ONIPEIEIISAThH CYIECTBEHHBIE TPU3HAKN OOBEKT.

2) ATOMBI XMMHUYECKHX JJICMEHTOB

Yuenux nayuumcs:

WCTIONIb30BaTh MPH XapaKTEPUCTUKE aTOMOB TOHATHS: «IIPOTOH», «HEUTPOH, «AINEKTPOHY», «XUMUYECKHUI 3JIEMEHT», «MacCOBOE YHCIIO», «H30TOI, «IIEKTPOHHBIHN CIIO»,
«QHEPTETHYECKUN YPOBEHBY, «IJIEMEHTHI-METAIIIBD», «3JIEMEHTHI-HEMETAIIBI»; IPH XapaKTEPUCTHKE BEIIECTB IMOHITHA «MOHHAS CBSI3bY, HOHBI», «KOBAJICHTHAS HENOJSIpHAS
CBSI3b», «KOBAJICHTHAs MOJIIPHAs CBS3bY, «AIEKTPOOTPHLIATENBHOCT), «BAJIEHTHOCTEY, «METAININYECKasl CBSI3b»; OMMCHIBATh COCTAB M CTPOEHHE ATOMOB 3JIEMEHTOB C
nopsakoBeiMu HoMepamu 1—20 B [leproamueckoii cucteme xummdeckux anemenToB Jl. V. MenneneeBa; cCOCTaBISTh CXEMBI pacipeesieHHs SIEKTPOHOB MO AIEKTPOHHBIM
CJIOSIM B DJIEKTPOHHOM 000JI0UKE aTOMOB; CXEMBbI 00pa30BaHUs Pa3HbIX THIIOB XUMHYECKOH CBS3H (MOHHOH, KOBaJICHTHOW, METAJUIMIECKOM ); OOBSCHITH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKUX DIIEMEHTOB (3apsI0B siZIEp aTOMOB, YUCIIa 3JIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aMOHIEMBIX 3JIEKTPOHHBIX CIIOEB, PAIIIYC




aToMa, DJIEKTPOOTPHUIIATEIFHOCTh, METAIUTHUECKHE 1 HEMETAIUTMUECKHE CBOMCTBA) B MEPHOAAX M IpyNIax (TNIaBHBIX noAarpymnmnax) [leprnonndaeckoil CHCTEMbI XUMHYECKHUX
snemeHToB /. 1. MeHieneeBa ¢ TOUKU 3pEHUSI TCOPUU CTPOCHUS aTOMa; CPABHUBAThH CBOMCTBA AaTOMOB XUMHUYECKHUX AJIEMEHTOB, HAXOSIINXCS B OJJHOM IEPUOJIE WU
riiaBHOM moarpynne [leproanueckoit cucTeMbl XuMuieckux 3neMeHToB /. Y. Menneneesa (3apsioB saep aTOMOB, YHCIa AIEKTPOHOB Ha BHEITHEM 3JICKTPOHHOM CIIOE,
YICIIO 3aIOTHIEMbIX JJIEKTPOHHBIX CIIOEB, PaUyC aTOMa, 3JIEKTPOOTPHUIIATEIEHOCTh, METAIUTMYECKHE i HEMETAIUTMIECKHE CBOWCTBA); 1aBaTh XapaKTEPUCTUKY XUMUIECKIX
3JIEMEHTOB T10 UX TMoJokeHnto B [lepuoamaeckoil cucteme xummudeckux anemeHToB . V. MenneneeBa (XuMUIecKknii 3HaK, TOPSAKOBEIN HOMEp, IEPHO/I, TPYIIa, TOATPYIIIa,
OTHOCHTEJIbHAsI aTOMHAs Macca, CTPOCHHE aTOMa — 3apsiJl sipa, YUCIIO MPOTOHOB ¥ HEUTPOHOB B sJIpe, 00IIee YUCIIO JIEKTPOHOB, PaclpeieCHUE JISKTPOHOB 110
ANIEKTPOHHBIM CJIOAM); OTIPENEISATh TUIl XUMUYECKOH CBSI3H 10 (pOpMyJie BEIIECTBa; MPUBOIUTH IIPUMEPHI BEMIECTB C Pa3HBIMHU THIIAMH XUMUYECKOU CBSI3M; XapaKTepHU30BaTh
MEXaHU3MBbI 00pa30BaHuUs KOBAIEHTHON CBSI3M (OOMEHHBIH), HOHHOW CBS3H, METAJUIMYECKOW CBS3H; YCTAHABIMBATH IPHUYNHHO-CIICJICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — THII
XUMHYECKOU CBSI3H; COCTABIATH (POPMYJIbI OMHAPHBIX COCIMHEHHH 1O BAJICHTHOCTH, HAXOUTh BaJICHTHOCTD DJIEMEHTOB 10 (pOpMyIie OMHAPHOTO COCTUHCHHUS

Yuenux nonyuum 6ozmoorcnocms:

(hopMyITpPOBaTH TUIIOTE3Y 110 PEIISHHIO ITPOOIIEM; COCTABIITH TIaH BHITIOTHEHUS y4eOHOH 3a/1a4y, pemeHus Mpo0IeM TBOPUYECKOTO U TIOMCKOBOTO XapaKTepa, BHITTOIHEHHUS
MPOEKTa COBMECTHO C YYUTEJIEM; COCTABIIATh TE3UCHI TEKCTA BIJICTh TAKMM BHJIOM M3JIOKEHUS TEKCTa, KaK ONMKUCAHUE; HCIIOJIb30BATh TAKOH BUJI MBICICHHOTO (HICJIbHOTO)
MOJICTTUPOBaHMsI, KaK 3HAKOBOE MOJICIIMPOBaHUE (HA MPUMEPE COCTABJICHHUS CXEM 00pa30BaHUs XUMUYCCKOW CBSI3M); UCIIOJIB30BATh TAKOW BUJ MaTEPUAILHOTO (TIPEAMETHOTO)
MOJICTTPOBaHYS, KaK aHAJIOTOBOE MOJICITHPOBAHIE; NCTIOIB30BATh TAKOH BHJI MAaTEPHAILHOTO (IIPEIMETHOTO) MOICTHPOBAHMS, KaK (hH3HUecKoe MOAETUpOoBaHue (Ha IpuMepe
MOJIeTIel CTPOEHUS aTOMOB); OIIPENENSITh OOBEKTHI CPABHEHUS U aCIIEKT CPaBHEHHUSI OOBEKTOB; BEITIONHATH HETIOTHOE OTHOTMHEWHOE CPAaBHEHHE; BEITIOIHSTH HEMOJTHOE
KOMILIEKCHOE CPaBHEHUE; BBIMOIHATH OJHOE OJHOIUHEITHOE CpaBHEHUE.

IIpocTeie BelecTBa

Yuenux nayyumca:

HCIIOJIH30BATh IIPH XapaKTEPUCTUKE BEIICCTB MOHATHS: «METAILIBDY, «IIACTHYHOCTEY, «TEILIONPOBOIHOCTDY, «IJIEKTPOIPOBOTHOCTEY, «HEMETAILIBD», «AJLUTOTPOITUS,
«AJUIOTPONHBIC BUAOU3SMEHCHHUA W MOI[I/I(I)I/IKaHI/II/I»; OIIMUCBhIBATH ITOJIOKECHUEC DJICMCHTOB-MCTAJIJIOB U DJICMCHTOB-HEMECTAJIJIOB B HepHOI[H‘ICCKOﬁ CHUCTEMEC XUMHUYCCKHUX
anemenToB [I. 1. Menneneesa; knaccu(puurpoBaTh MpOCThIE BEMIECTBA HA METAJUIBI 1 HEMETAJLIBI, SJIEMEHTBI; OTPEACTISAThH MPUHAIEKHOCTh HEOPTaHUIECKHUX BEIIECTB K
OJTHOMY H3 M3yUYEHHBIX KIIACCOB —METAIIBI 1 HEMETAILIBI, JOKa3bIBaTh OTHOCHTENBHOCTH JISICHUS POCTHIX BEMIECTB HA METAJUIBI 1 HEMETAaJIIbl, XapaKTepH30BaTh O0IIIHe
(1)H3quc1<ne CBOMCTBaA MCTaJIJIOB; YCTaHABJIMBATh IPUYINHHO-CIICACTBCHHLIC CBA3U MEKAY CTPOCHHUEM aToOMa U XUMHYECKOM CBS3BIO B IMPOCTHIX BEIIECTBAX — METalJIaX U
HEMeTallIax; 00bSICHATh MHOT00Opa3ne MPOCThIX BEIIECTB TAKUM (PaKTOPOM, KaK aJJIOTPOIIHS; ONMCHIBATH CBOMCTBA BEIIECTB (Ha MpUMepax MPOCTHIX BEIIECTB — METAIJIOB
Y HEMETAaJUIOB); COOIIOAATh TIPaBHiIa TEXHUKH 0€30IaCHOCTH MIPH MTPOBEACHUH HAOIIOACHUN U TAOOPAaTOPHBIX OIMBITOB; UCIIOIB30BATh IPU PEIICHUH PACUETHBIX 33124
MOHSITHS: «KOJIMYECTBO BEIIECTBA», «MOJIbY, «IIOCTOSHHAS ABOTrapo», «MOJISIpHAS Maccay», «KMOJISPHBIH 00bEM Ta30B», KHOPMaJIbHBIC YCIOBHS»; IPOBOIUTH PACUCThI C
HCIIOJIb30BAaHUEM MOHITHN: «KOJMUECTBO BEIICCTBA», «MOJISPHAS Maccay», «MOJISIPHBIH 00beM Ta30B», «IIOCTOSHHAS ABOTapo».

Yuenux nonyyum eozmoorcnocms:

COCTaBJISITh KOHCIIEKT TEKCTa; CAMOCTOSTEIBHO MCIIONIb30BaTh HEMOCPEICTBEHHOE HAOIIOICHUE; CAMOCTOSATEILHO O()OPMIISTH OTUET, BKIIFOUYAIOIIMIA OMIMCAHUE HAOJIOICHUS,
€ro pe3yjIbTaTOB, BEIBOJAOB; BBIIIOJIHATE ITOJIHOC KOMITIJICKCHOC CPAaBHCHHUE; BLITIOJIHATE CPDABHCHUEC 110 aHAJIOTHUH.

CoenuHeHus: XMMUYECKHX AJIEMEHTOB

Yuenux nayyumcs:

HCIIONTH30BATh TIPH XapaKTEPUCTHUKE BEIIECTB IMOHSATHS: «CTETICHh OKUCIICHUS», «BAIGHTHOCTHY, KOKCHIIBIY, «OCHOBAHUS», (IIIEIOUNY, KKAUeCTBCHHAS PEAKIIHSD,
CUHIUKATOPY, KKHUC- JIOTBD, «KHUCIIOPOJICOICPIKAIINE KUCIOThD», «OECKUCIOPOHBIE KUCIOTHI), «KUCIOTHAS Cpe/iay, «IIeJIoOUHas cpeay, KHeUTpallbHas cpeaay, «ikana pHy,
«COJIY», «aMOP(HBIE BEIECTBAY, KKPUCTAUTHUECKUE BEIIECTBAY, KKPUCTAIUTMUYECKAS PEIIETKA», KAOHHAS KPUCTANTNYECKasl PEIIeTKay, «aTOMHAsI KPUCTaLUTHIeCKast
peIIeTKay, «MOJIEKYJIIpHAS KPUCTALTMYECKAs PEIIETKay, «METAUTMYECKAs KPUCTAJUTMIECKAsl PEIIETKa, «CMECH»; KIIacCH(PUIIMPOBATEH CI0KHBIE HEOPTAaHMIECKHUE BEIESCTBA
10 COCTaBY Ha OKCHJIbI, OCHOBAHUS, KUCIIOTHI M COJIM; OCHOBAHUSI, KHCIIOTHI M COJIU TI0 PACTBOPUMOCTH B BOJIC; KHCIIOTHI 10 OCHOBHOCTH U COAECPKAHUIO KHCIOPOa;
OTIPENETSATh MPUHAIKHOCTh HEOPTAaHUYECKHUX BEIIECTB K OJJHOMY U3 MU3YYEHHBIX KIacCOB (OKCHJBI, JISTYYHE BOJAOPOIHBIE COSTMHEHUS, OCHOBAHMS, KUCIIOTHI, COJIN) TT0
hopmyae;

Yuenux nonyuum eozmoorcnocms.




MIPUBOIUTH MPUMEPHI BEMECTB C pa3HBIMH TUIIAMH KPUCTAJUTMYECKON PEIIESTKY; MPOBOIUTE HAOIIONCHUS 32 CBOWCTBAMH BEIIIECTB U SBIICHUSMH, TTPOUCXOISIIIHNMHE C
BelllecTBaMu; COOTIOIATh NpaBUjia TEXHUKH 0€30TIaCHOCTH NPY NIPOBEACHUN HAOIIOCHUN U ONIBITOB; HCCIICIOBATh CPEIly PACTBOPA C TIOMOIIBIO
HMHJIUKATOPOB;3KCIICPUMEHTAILHO Pa3InyaTh KUCIOTHI U IIEI0YH, HOIb3YSICh HHANKATOPAMHU; UCTIOIH30BATh IIPU PEIICHUH PACUCTHBIX 33124 MOHSITHUS «MacCOBast OIS
JJIEMEHTA B BEIIECTBE), «MACCOBAas JIOJSI PACTBOPEHHOTO BEIIECTBA», «00BeMHas TOJIs Ta3000pa3HOr0 BEIIECTBA»; 00paIIaTses ¢ 1abopaToOpHBIM 000PYAOBaHUEM.
H3MeHeHus, IPOUCXOISIINE C BEIISCTBAMH

Yuenux nayyumcs:

HCIIONTH30BAaTh IIPH XapaKTEPHUCTHUKE BEIIECTB IMOHATHS: «THCTHUIAINN), «IICPETOHKAY, «KPUCTALIH3AIINS, «BBITIAPUBAHNEY, «PUIHTPOBAHNCY», BO3TOHKA, FITH
CyOnmmMMaInus, «0TCTanBaHUE, «IIEHTPU(YTUPOBAHNEY, «XUMHUECKAs PEAKIIHsD), «XUMUYIECKOe ypaBHEHHEY, «PEaKIINH COCTUHEHN», «PEAKIINN PA3I0KECHUD», «PEaKINN
0o0MeHay, «PEeaKIMK 3aMEIICHHS», «PECAKIINN HEUTPAIU3AIUN, «IK30TCPMHUECKUE PEAKIIUNY, «IHAOTSPMUICCKUE PEAKITUIY, «PECAKIINU TOPCHUSD), «KaTaTU3aTOPhD»,
«hepmMeHTBI», «00paTHUMBIE pEaKIIUNY, «KHEOOPATUMBIC PEAKITUIY, KATAIUTUYCCKHE PEAKIINNY, «HECKATATUTHUECKUAC PEAKIIUNY, KPSl AKTHBHOCTH METAJIOBY, «THIIPOIU3),
YCTaHaBIUBATh MPUIUHHO-CIIE/ICTBEHHBIE CBSI3M MKy (U3NIECKIME CBOMCTBAMH BEIIECTB U CIIOCOOOM pa3/ieNieH s cMeceil; OObACHATh 3aKOH COXPAHEHHS MAcCHI BEIIECTB
C TOYKH 3PECHUS aTOMHO-MOJICKYJIIPHOTO YYCHUS; COCTABIIATh YPABHEHUS XUMUUECKUX PEAKIIMi HA OCHOBE 3aKOHA COXPAaHEHUS MACCHI BEIIECTB; OMUCHIBATH PEAKIIUH C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) S3bIKA U SI3bIKAXUMUH; KIACCUPUITMPOBATh XUMUUECKUE PEAKIIUH 110 YUCITY M COCTaBY MCXOJIHBIX BEIIECTB U IPOIYKTOB
peakuy; TersoBoMy 3G GeKTy; HalpaBIeHUIO TPOTEKAHUS PEAKIIIH; YIACTHIO KaTallu3aTopa; MCIIOIb30BaTh TAOIHITY PACTBOPUMOCTH TSl OTIPEIEIICHUST BO3SMOXHOCTH
MPOTEKaHUs peaknii OOMeHa; AIEKTPOXUMHUIECKAN PS HANPSHKEHUH (aKTHBHOCTH) METAJUIOB JIJISl OTIPENIEIICHNST BO3MOXKHOCTH TPOTEKAHUS PEAKITUI MEX Iy METalIaMu 1
BOJIHBIMH PaCTBOPAMHU KHC- JIOT U COJICH; Ha0JII0IaTh ¥ OMIMCHIBAThH MPU3HAKU U YCIIOBUS TCUCHMSI XUMHUUCCKUX PEaKIUi, JeJIaTh BBIBOABI HA OCHOBAHUH aHAJIHM3a
HaOJIIOJICHUH 32 SKCIIEPUMEHTOM; ITPOBOJIUTH PACUYCTHI 10 XUMUYESCKUM YPaBHEHHUSIM Ha HAXOXKJICHUE KOJIMYECTBA, MACChl MJIM 00bheMa MPOAYKTa PEAKIIMH 10 KOJIHYECTRY,
Macce Wi 00beMy HCXOHOTO BEIIECTBA; C HCIIOIb30BAHUEM ITOHATHS «I0JISD», KOT/Ia HCXOHOE BEIECTBO JAHO B BHJIE PacTBOpA C 3a- JaHHON MacCOBOM J0Jei
PacTBOPEHHOI'O BEIIECTBA WIIH COACPIKUT OTPEACICHHYIO JOIIO MTPUMECE.

Yuenux nonyyum eozmoorcnocms.

COCTaBJIATh Ha OCHOBE TEKCTa CXEMBI, B TOM umncie ¢ mpuMeHeHneM cpenctB UK T; camocTosTensHO 0OopMIIATE OTYET, BKIFOYAIOIINAN OMMMCaHUE SKCIIEPIMEHTa, €T
PE3yIbTaTOB, BEIBOJIOB; HCIOIB30BATh TAKON BUI MBICIIEHHOTO (H/I€aIbHOTO) MOJISITMPOBAHMUS, KaK 3HAKOBOE MOJICTTUpOBaHNe (Ha MpUMepe YPaBHEHUN XUMUIECKUX
peakiuii); pa3nuyaTh 00bEM U COJICPIKAHUE MIOHATHI; pa3jinyaTh POIOBOE U BUJIOBOE MTOHATHS; OCYIIECTBIISITh POJOBH/IOBOE OIPEICIICHNE TIOHATHH.

PactBopenne. PactBopbl. CBOiicTBa pacCTBOPOB DJIEKTPOJIUTOB

Yuenux nayyumcs:

WCIIONIH30BATh TIPH XapaKTEPUCTUKE MPEBPAIICHUI BEIIECTB MOHSATHUS: «PaCTBOPY, «IJMEKTPOIUTHIECKAS TUCCOIMAIIHSD, «IIEKTPOIUTHD, «HEIIEKTPOIUTHD», «CTEIIEHb
JTUCCOITUAINIY, «CHJIBHBIC DJICKTPOJIUTBI», «CI1a0bIe AIEKTPOIUTHIY, «KATHUOHBI), «AHUOHBI», «KHCIIOTHI», KOCHOBAHUSY, «COJINY, «KMOHHBIC PEAKIIHUI», KHECOICO0pa3yroIIue
OKCHJIBI», «COJIE00Pa3yIOIIe OKCHUABD, «OCHOBHBIE OKCUABI, «KHCIOTHBIE OKCUJIBI», «CPETHHUE COJINY», «KUCIIBIE COIINY, «OCHOBHBIE COJINY, «T€HETHISCKUN PSII»,
«OKHUCJIMTEIBHO - BOCCTAHOBUTEIBHBIC PEAKIIMI», «OKHCIUTEIIbY, «BOCCTAHOBUTEIIbY, «OKUCICHHUE», «BOCCTAHOBJICHHUEY; ONMMMCHIBATh PACTBOPEHUE KaK (DU3MKO-XUMHUYCCKUI
MIPOIIECC; WIUTFOCTPUPOBATH IPUMEPAMU OCHOBHBIE TIOJIOKEHHSI TEOPHUH JICKTPOTUTHICSCKON TUCCOIMAIINN;, TEHETHIECKYIO B3aMMOCBSI3b MEX Iy BelecTBaMu (IIPOCTOE
BEIIECTBO — OKCHJ] — THUAPOKCH]T —COJIb); XapaKTepPU30BaTh O0IIHE XUMUIECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCH/JIOB, KHCJIOT, OCHOBAHHHN U COJICH C TTO3UITUI
TEOPHUH IEKTPOIUTHIECKON JUCCOIMAILINH; CYITHOCTD AIEKTPOIMTUIECKOHN TUCCOIUAINH BENIECTB ¢ KOBAJIEHTHOW TIOJISIPHON M HOHHOM XMMHUYECKOH CBSA3BIO; CYITHOCTh
OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKITHH; TPUBOIUTE IPUMEPHI PEAKITHH, IIOATBEPKIAIONTAX XUMUIECKAE CBONCTBA KUCIOTHBIX I OCHOBHBIX OKCHIOB, KHCIIOT,
OCHOBAHHI U COJIEH; CYIIIECTBOBAHKE B3aUMOCBSI3M MEXK [y OCHOBHBIMH KJIaCCAMU HEOPTAaHUYECKHX BEIECTB; KIaCCU(UIIUPOBATH XUMUIECKHUE PEAKIINH TI0 «M3MEHEHUIO
CTETeHEel OKHCIICHHSI SJIEMEHTOB 00pa3yIOIIUX pearupyromie BemECTBa»; COCTABIATh YPAaBHEHUS SIEKTPOIUTHISCKOHN TUCCOIMAIINH KICIIOT, OCHOBAaHHH U COJICH;
MOJICKYJISIPHBIC, ITOJTHBIE ¥ COKPAITICHHBIC HOHHBIC YPABHEHHSI PEAKIINH ¢ YIaCTHEM DJICKTPOIUTOB; YPABHEHHUS OKUCIUTEIILHO-BOCCTAHOBUTEILHBIX PEAKITUN, UCTIONB3YS
METOJ DJICKTPOHHOTO OalaHCca; YpaBHEHUS PEaKITHil, COOTBETCTBYIOIIMX MOCICIOBATEILHOCTH («IIETIOUKE)) TPEBPaIEHNH HEOPTAHNIESCKIX BEIIESCTB Pa3INIHBIX KJIACCOB;
ONpeaesITh OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE B OKUCIUTEIh HO-BOCCTAHOBUTENBHBIX PEAKIUIX; YCTAHABINBATH IPUUYUHHO-CICACTBEHHBIC
CBSI3U: KJIACC BEIIECTBA — XUMHUYECKHE CBOWCTBA BEIIECTBA; HAOIIOIATh U OMUCHIBATD PEAKITUN MEKIY dJEKTPOIUTAMHE C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POTHOTO)
SI3BIKA U SI36IKA XUMUU; TIPOBOJIUTH OIBITHI, TIOJITBEP)KIAIOIINE XUMHUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEIIECTB. 00paIaThes ¢ 1abopaTopHBIM
000pyIOBaHNEM U HarpeBaTeIbHBIMU IIPUOOPAMHU B COOTBETCTBUU C IMPABUIIAMU TEXHUKN 0€30MTaCHOCTH; HAOIIOIaTh 32 CBOWCTBAMH BEIIIECTB U SBICHUSIMH,




IIPOMCXOSIIUMH C BELIECTBAMMU; ONUCHIBATh XMMUYECKUH SKCIIEPUMEHT C IOMOIIbI0 €CTECTBEHHOT'O (PYCCKOTO MIIM POIHOTO)S3bIKA U SI3bIKA XUMHM; A€TaTh BHIBOIBI 10
pe3yabpTaTaM MpOBEAEHHOTO SKCIIEPUMEHTA

Yuenux nonyuum eozmooicnocmy:

ZieNIaTh IOMETKH, BBIITUCKH, IIUTUPOBAHNE TEKCTA; COCTABIIATh OKJIAM; COCTABIIATh HA OCHOBE TeKCTa IrpaduKy, B TOM uncie ¢ npumeneHueM cpencts MKT; Biagers Takum
BUJIOM M3JIOKEHHUS TEKCTa, KaK PacCyXKIEHHE UCIIOJIb30BATh TAKOH BUJ MBICJICHHOTO (ME€aJIbHOT0) MOJEIMPOBAaHM, KaK 3HAKOBOE MOJEINPOBaHNE (Ha IpUMepe ypaBHEHUI
peaxnuii TMCCOMAalui, MOHHBIX YPaBHEHUH peakui, MOTypeakluil OKUCICHHUS-BOCCTAHOBIICHHS); pa3InYaTh KOMIIOHEHTHI JOKa3aTeNIbCTBA (Te3HC, apryMEHTHI H GOopMYy
JI0Ka3aTeNIbCTBA);0CYIIECTBIITh NPSAMOE HHAYKTUBHOE J10KAa3aTeNbCTBO; ONPEEIIATh, UCXOAI U3 yueOHOM 3a1a41, HEOOXOAMMOCTh HEITOCPEACTBEHHOTO I
OIIOCPEI0BAHHOI0 HAOJIIOJICHNUS; CAMOCTOATENIBHO ()OPMHUPOBATH IIPOTPaMMy IKCIIEPUMEHTA.

HToroBoe noBTOpeHNE, JEMOHCTPALIUS JIUYHBIX JTOCTHKECHUN YUaIIUXCS

Yuenux nayuumeca:

YCTaHaBJIMBATh CBA3b MEXKAY LIEIbIO N3YUCHHUS XUMHUH U TEM, JUIS YETO OHA OCYILECTBIACTCS (MOTHBAMHU ); BBIITOJHIATH IPOTHOCTHUYECKYIO CAMOOLICHKY, PETYIHPYIOLIYIO
AKTHUBHOCTD JINYHOCTHU Ha 3TaIle €€ BKIIOYCHHS B HOBBIM BH/ IESITEILHOCTH, CBA3aHHBIN C HAUYAJIOM W3yYeHHsI HOBOTO y4eOHOTO MpeMeTa — XUMHH; BHIIIOTHSITD
KOPPHUTHPYIOIIYI0 CAMOOIEHKY, 3aKIIIOYAIOIIYIOCS B KOHTPOJIE 32 POIECCOM M3Y4YEHUS] XMUU H BHECEHUH HEOOXOIUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIUX dTANaM U
croco0aM U3y4eHus Kypca XUMHUH; CTPOUTH KU3HEHHBIE U MPO(ECCHOHANBHBIE IUIAHbI C YYETOM KOHKPETHBIX COLATIbHO- HCTOPUYECKUX, TIOTUTHYECKUX 1 SKOHOMUIECKHX
YCIOBH

Yuenux nonyuum eozmooicnocmy:

0CO3HAaBaThL COOCTBEHHEIE HOCHHOCTHU U UX COOTBETCTBUEC IPUHUMACMBIM B JKU3HU PCIICHUAM, BECTU JUAJIOI" HA OCHOBE PABHOIIPABHBIX OTHOIIIEHUM U B3aUMHOTO YBAKCHUA,;
BBIJICJIATH HPABCTBEHHBIH aCIEKT MO- BEACHUS M COOTHOCHUTH IMIOCTYNKH (CBOU M APYTHX JIIOAEH) U COOBITHS C MIPUHATHIMHU THYECKMMU HOPMaMHU; B IPEAEIax CBOMX
BO3MOXHOCTEH MPOTUBOACHCTBOBATH JEHCTBUAM U BIUSHHSAM, PEICTABISIONINM YTPO3y KHU3HH, 3I0POBbIO U 0€30IIaCHOCTH JTMYHOCTH U 00LIEeCTBA.

YyeOHo-TeMaTHyeckuii miian 8 kiaacc (68 yac)

TeMmul KonuuectBo KontponbHbie IIpaktuueckue
94acoB paboThI paboThl
Bgenenue 5 1

Tema 1. Ctpoenne atoma. Ileproanueckuil 3aKoH u
NEepUOJUYECKasi CUCTEMa XMMUYECKUX JJIEMEHTOB 3
H.N. MenneneeBa

Tema 2. CTpoeHue BemecTB. XUMHUYECKasl CBSI3b

Tema 3. [IpocTrie BemecTsa.

Tema 4.Cnoxasle BentecTBa. OCHOBHEBIE KJIACCHI

. 14 1 2
HEOPraHWYECKUX COEAMHEHUI

Tewma 5. 3menenus, npoucxosiine ¢ emecTBamu | 13 1 2




Tewma 6. PactBopsbl. Peakiinu noHHOro 0OMeHa U 18 1 4
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKITHH

PesepBHOE BpeMms 2 1

HUroro 68 4 7

Conep:xanue kypca xumuu B 8 ki1acce (68 uacos, 2 yaca B He/leJ110)
Beenenue (5 4)
IIpeamer xumun. MeTop! MO3HAHUS B XMMUU: HAOJIIOZCHUE, SKCIIEPUMEHT, MoJieIpoBaHue. VICTOUHNKY XUMUYeCcKOi HHpOpMaLuy, ee NoIy4eHUEe, aHAIU3 U
MIPEACTABJICHUE €r0 PE3YJILTATOB.
[ToHsiTHE O XMMUYECKOM JIEMEHTE U (POpMax ero CyIIeCTBOBAHHS: CBOOOJHBIX aTOMAaX, IPOCTHIX U CIIOKHBIX BEIIECTBAX.
[IpeBpamienns BemecTB. OTIHYHE XUMHYECKUX PEAKIINN OT (PU3MUYECKUX SBJICHUNA. POIb XUMUU B J)KM3HU YeoBeKa. XemModumus u xemohoOusl.
Kpatkue cBeneHus u3 HCTOPHH BO3HUKHOBEHHUS M Pa3BUTHSI XUMHH. POJIb OTEUEeCTBEHHBIX YUEHBIX B CTAHOBICHUH XUMHUYECKOH Hayku — pabotel M. B. JlomonocoBa, A. M.
byrneposa, JI. 1. Menzeneesa.
XUMHUYECKasi CHMBOJIMKA. 3HAKU XMMUYECKHX JIEMEHTOB U IPOUCXOXKICHUE UX Ha3BaHUN. XuMuueckue Gopmynsl. MHAekcr u ko duuneHTsl. OTHOCUTENbHBIE aTOMHAS U
MoJeKyJsipHast Macchl. [IpoBeneHre pacueToB MaccoBOM JJOIM XMMUYECKOTO DJIEMEHTA B BEIIECTBE HA OCHOBE €r0 (JOPMYJIBI.
[Nepuoaunueckas cucreMma xuMuieckux 3emMeHToB Jl. 1. MenzaeneeBa, ee CTpyKTypa: Majble U OOJIbIINE TIEPUOIBI, TPYIIIBI U HOATrpymbl. [leproauueckas cucreMa Kak
CIpaBOYHOE 1T0cOOUe I NOTYyYEHHsI CBEACHUHN 0 XUMUYECKUX IEMEHTaX.
Jlemoncrpanuu. 1. Moaenu (tmapocrepkHeBbie 1 CTioapTa-bpurieda) pa3IHdHBIX MPOCTHIX U CIOXKHBIX BemecTB. 2. Kommekus CTeKITHHOW XUMHYECKOH MOCYIBL. 3.
Konnexkuus maTepuaioB U U3/ieNuii U3 HUX Ha OCHOBe amoMuHMA. 4. B3anMopelicTBue Mpamopa ¢ KMCIOTOM U TOMYyTHEHUE U3BECTKOBOM BOJIBI.
Jlaboparopusie onbIThL. 1. CpaBHEHNE CBOWCTB TBEPBIX KPUCTAIIMUYECKHUX BEIIECTB U PacTBOPOB. 2. CpaBHEHNE CKOPOCTH UCTIAPEHHMSI BOJBI, OJEKOJIOHA M STHJIOBOTO CIIUPTa
¢ pUIBTpOBaIBHON Oymary.
[pakTuueckue padotsl. 1. «[Ipuembl oOpaleHus ¢ 1adbopaTOPHBIM 000PYI0BaHUEM
Tema 1. CTpoenue atoma. [lepnoguyecknii 3aKoH U nepuoanYecKas cucreMa Xumuieckux 3jieMenToB /I.LU. Mengeneesa (3 4)
ATOMBI Kak (hopMa CyILIEeCTBOBaHUSI XUMUYIECKHUX 31eMEHTOB. OCHOBHBIE CBEJICHUS O CTPOSHUH aTOMOB. [l0Ka3aTesIbCTBa CI0KHOCTH CTpoeHus aroMoB. OnbIThl Pesepdopra.
[InanerapHas MozIenIb CTPOSHUS aTOMa.
CocTaB aTOMHBIX s7iep: IPOTOHBI, HEUTpoHbI. OTHOCHTENbHAS aTOMHas Macca. B3auMoCBS3b MOHATHI «IIPOTOHY, «HEHTPOH», KOTHOCUTENbHAS AaTOMHAsI Maccay.
W3meHeHne yucna NpoTOHOB B sIpe aToMa — 00pa30BaHNE HOBBIX XUMHUYECKHX 3JIEMEHTOB.
W3meHeHne yncna HEUTPOHOB B siipe aToMa — 00pa3oBaHue N30TONOB. COBPEMEHHOE ONpeesIeHIE HOHATHS «XUMUYECKUH 371eMeHT». M30Tonbl Kak pa3HOBUAHOCTH aTOMOB
OJIHOT'O XMMHUYECKOT0 dJIEMEHTA.
OnexTpoHsl. CTpOeHHE AIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX MeprooB. IloHATHE 0 3aBEpIIEHHOM AIIEKTPOHHOM YpPOBHE.
[lepuoanueckas cucrema xumMudeckux anemeHToB [I. M. MenneneeBa u cTpoeHre aTOMOB — (PU3UUECKUIT CMBICI IOPSIAKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIIbI, HOMepa
repuona.
Tema 2. CTpoenue BemecTB. XUMUYECKas CBA3b (6 4)
W3meHeHne yncna 31eKTpOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOT0 3JIEMEHTa, 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULATEIbHBIX HOHOB. VIOHBI,
00pa3oBaHHbIE aTOMaMU METAJUIOB U HEMETAJIOB. [IpHUMHbI H3MEHEHUSI METATTMYECKUX M HEMETAIUIMYECKUX CBOMCTB B Ieprojiax U rpynmnax. O0pazoBanrne OWMHapHBIX
coenunennid. [Tonsitne 06 MoHHOM cBsi3u. CxeMbl 00pa30BaHUsl HOHHOH CBsI3U. B3anMoielicTBre aTOMOB 3JIEMEHTOB-HEMETAIIIOB MEXTY cO00i — 00pa3zoBaHue JBYXaTOMHBIX
MOJIEKYJI TPOCTBIX BELIECTB.
KoBanenTHas HenossipHasi XUMUYeCKas CBsI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (hOPMYIIBI.




B3anMo/ieiicTBHE aTOMOB HEMETAIIIOB MEKY c000i — 00pa3oBaHKre OMHAPHBIX COCAMHEHUH HEMETAIUIOB. DICKTPOOTPHUIIATEILHOCTh. KoBaseHTHasI MOJsipHAs CBS3b.
[onsiTve 0 BaICHTHOCTH KaK CBOHCTBE aTOMOB 00pa30BhIBAaTh KOBAJICHTHBIE XUMHUUeckue cBsi3u. CoctaBieHue (hOpMyIT OMHAPHBIX COCTUHCHHIA IO BAJICHTHOCTH.
HaxoxieHue BaJIeHTHOCTH 110 (pOopMyJie OMHAPHOTO COCTUHEHYSI.

BsanmogeiicTBre aTOMOB METAJNIOB MEXKAY COO0H — 00pa3oBaHMe METAIUTMYECKUX KPUCTAIUIOB. [[oHATHE 0 MEeTaNIMYeCKON CBS3H.

JleMoHcTpanmu. Momenn aTOMOB XMMHYECKUX 31eMeHTOB. [leprnonnueckas cucreMa Xxumudeckux anemMeHToB [1. Y. MenneneeBa (paznuanabie OpMBI).

JlaGoparopHsbie OmbITHL. 3. MoaenupoBaHUe MPUHIIKIIA ACHCTBUS CKAHUPYIOIIET0 MUKPOCKOTIA.

4. UsrotoBnenne Mojenei MoIeKyal OWHAPHBIX COSAMHEHUH.

Tema 3. IlpocTbie BemecTBa (8 4)

[TonmoxxeHne MeTauIoB 1 HeMeTa/u10B B [lepronnyeckoii cucreMe xuMudeckux aneMeHToB Jl. 1. MenneneeBa. BaxkHeiine npocThie BeecTBa — MeTalIbl (3Kee30,
QTFOMUHHHN, KJIbIIUN, MaTHUH, HATPUH, Kanmuii). O0mme Gpu3ndeckue CBOMCTBa METAJIIOB.

Baxneiimme npocTelie BemecTBa-HeMeTaUIbl, 00pa30BaHHBIE ATOMAMH KHCIOPOa, BOJAOPOAa, a30Ta, cepsl, hhochopa, yriepoaa. MomeKyIbl MPOCTHIX BEIIECTB-HEMETAIIOB —
BOJOPOA, KUCIOPOJa, a30Ta, raloreHoB. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca.

CrniocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MTPOCTHIX BEIIECTB — AMJIOTPOIHS. AJNTOTPOIHBIE MOJU(HKALIMH KHcIopoaa, pocdopa, onora.
Merammyeckre ¥ HeMETAIUTHYECKHE CBOWCTBA MPOCTHIX BemecTB. OTHOCHTENHHOCTh 3TOTO MTOHSTHSL.

Uwucno ABoranpo. KonmuaectBo BemectBa. Monb. MomnsipHast macca. MomnsipHBI 00eM ra3000pa3HbIX BellecTB. KpaTHbIE eTMHUITBEI H3MEPEHHUs KOIMYeCTBa BEIIeCTBa —
MUJIJIUMOJIb 1 KUJIOMOJIb, MUJIJIUMOJIApHAA U KWJIOMOJIIpHasd MaCChl BEUICCTBA, MHJIJIHMOHSIpHBIﬁ u KI/IHOMOJ'IHpHI)II\/'I O6’beMLI I‘a3006pa3HbIX BCUICCTB.

PacueThl ¢ MCnob30BaHMEM MIOHATUH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MacCay, «MOJISIPHBIA 00BEM Tra30By, «IUCIO ABOTAIPOY.

JlemoncTpanmu. OO6pasimpl 6e10r0 U ceporo oioBa, 6emoro u KkpacHoro gochopa. Hekoropbie MeTamipl 1 HEMETAIIIBI C KOTMYECTBOM BetecTBa 1 Moib. MoJsipHBI 00BEM
ra3000pa3HbIX BEIIECTB.

JlaGoparopHsbie onbITHL. 5. O3HaAKOMIICHHE C KOJUICKIUEH METaJIOB. 6. O3HAKOMIICHUE ¢ KOJUIEKIIMEH HEMETAJLJIOB,

Tema 4. CnoxHble BemecTBa. OCHOBHbBIE KJIACChl HEOPraHMYeCKUX coeauHeHuii (14 1)

Crenens okucienns. CpaBHEHHE CTETICHN OKHCIEHHS U BaleHTHOCTH. OTpe/ieNieHne CTENIeHN OKUCIISHUS 3JIEMEHTOB B OMHApHBIX coequHeHusX. CocTaBieHne Gopmy
OMHAPHBIX COCIUHEHUM, OOIIHIA CIIOCOO UX HA3BAHMIA.

bunapHble coelMHEHNST METAJUIOB 1 HEMETAIIIOB: OKCHJIBI, XJIOpUIBL, cynbduasl u p. CoctaBneHue ux Gpopmyir.

BunapHble coefMHEHNST HEMETAJUTOB: OKCHJIBI, JIETY4YHe BOAOPOIHBIE COSAMHEHNS, UX COCTAaB M Ha3BaHWs. |IpeacraBurenn OKCUIOB: BOJIA, YTIIEKHUCIIBIN Ta3, HeTaIlIeHas
HU3BECTh. Hpe}lCTaBI/ITeHI/I JICTYy4YUX BOJOPOAHBIX COGHHHGHHﬁI XJIOPpOBOAOPOJa 1 aMMHAK.

OcHoBaHus, UX COCTaB U Ha3zBaHUs. PacTBopuMoCTh OCHOBaHUH B Boje. [IpeacTaBurenu menove: THAPOKCUIBI HATPHUS, Kadusl U Kanblus. [lonsarre 06 nuHIUKaTOpax u
KaueCTBEHHBIX PEaKIIHIX.

Kucnotel, ux cocraB u Ha3zBanus. Kiaccudukaius kuciot. [IpecraBuresn KMCIOT: CepHasi, CONsiHast, a30THas1. [lonsaTre o mkane kuciotHoctH (1kana pH). Msmenenue
OKpacK{ WHINKATOPOB.

Counn kak MPOU3BOIHBIE KUCIIOT U OCHOBAHMM, X COCTaB U Ha3BaHUs. PacTBopuMocCTh coeil B Boje. [IpeacraBurenu coneit: Xaopun HaTpusi, KapOoHaT U PocdaT KalbIusl.
AMop(dHBIE 1 KPUCTAJUTMYECKUE BEIIECTBA.

MC)KMO.HCKyHSIpHBIe BBaHMOHeﬁCTBHH. Tunsr KpUCTAINIMYCCKUX PEIICTOK. 3aBUCHUMOCTH CBOICTB BCIIECTB OT TUIIOB KPUCTANIMYECKUX PEHICTOK.

Uuctele BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEP/BIX U ra3000pa3HbIX cMecel. CBOMCTBA YHCTHIX BEIIECTB M cMecel. Mx cocTas.

MaccoBas 1 00beMHast 0T KOMIIOHEHTa CMecH. PacueTsl, CBSI3aHHBIE C UCTIOIH30BAHUEM MTOHATHUS OIS,

[lemoncTpaimu. O6pa3Isl OKCHIOB, KUCIIOT, OCHOBAHUH U cojieil. Moenn KpUCTAUTMYECKUX PEIIEeTOK XJIOprIa HaTpus, aiMasa, okcuaa yraepoaa (IV). Kuciorro-
IIEJIOYHBIC NHAUKATOPLI, ©BMCHCHUC X OKpPACKU B PAa3/IMYHBIX CpEaax. YHHBepcaHBHLIﬁ UHIUKATOP U UBMEHCHUE €TI0 OKpPACKU B Pa3IMYHBIX Cpeaax. Ixana pH
JlaGoparopHseie onbIThL. 7. O3HAKOMIIEHHE C KOJIICKIIUEH OKCHA0B. 8. O3HAKOMIIEHHE CO CBOMCTBAMH aMMuaka. 9. KauecTBeHHas peakius Ha yrieKucislii ra3. 10.
Onpenenenne pH pacTBOpoB KUCIOTHI, Iiestouu ¥ BoAbl. 11. Onpenenenue pH TMMOHHOTO 1 A0JI0YHOTO COKOB Ha cpe3e m1o10B. 12. O3HaKoMIIeHHEe ¢ KOJIeKIuei conei. 13.
O3HaKOMIIEHHE C KOJUIEKIIMEH BEIIEeCTB C pa3HbIM TUIIOM KPUCTAJUINYECKON petieTKH. V3roToBineHrne Mojennei KpuCcTaiTi4eckux pemeTok. 14. O3HakoMieHne ¢ 00pazinom
TOPHOM MOPOIBL.




[pakTuueckue padoThl. 2. «AHaAIHU3 MOYBBI U BOABD». 3. [IpUroToBjieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOH J10JIel PaCTBOPEHHOI'O BEIIIECTBA.

Tema 5. U3meHnenusi, mpoucxoasimme ¢ Bemecreavu (13 1)

[TonsiTue siBNEHUN, CBI3aHHBIX C U3MEHEHUSIMU, IPOUCXOISIINME C BEIIECTBOM.

SIBneHus, CBsI3aHHBIE C I3MEHEHNEM KPHCTAITHIECKOTO CTPOCHHS BEIIECTBA IIPH TTOCTOSTHHOM €T0 COCTaBe, Pu3nveckue sBjaeHnss. Du3ndeckne SBICHUS B XUMHUU:
TUCTHJUTANINS, KPUCTAJUTA3AINS, BRITApUBAaHUE M BO3TOHKA BEIeCTB, (\MIBTPOBAaHUE U IEHTPU(DYTUPOBaHNE.

SIBneHus, CBSA3aHHBIE C U3BMEHEHHUEM COCTaBa BEIIECTBA, XUMUYECKUE peakiu. [Ipu3Haky U ycIoBuUs MPOTEKAHMS XUMUYECKHUX PeakIuil. BeieneHue TemnoTs U CBeTa —
peakinu roperus. [loasTHE 00 3K30- M SHAOTEPMHUECKUX PEAKITHX.

3aK0H COXpaHEHHUS MacChl BEIECTB. XUMUIECKHE ypaBHEHMs. 3HaUeHNe HHIEKCOB U K03 urmenToB. CocTaBlieHNE YPaBHEHUH XUMUYECKUX PEAKIIHH.

PacueTsl Mo XuMHYECKHM ypaBHEHHSIM. PellieHne 3a1a4 Ha HaXOXKJICHHE KOJIHYECTBA, MAaCChl 1M 00beMa MPOAYKTa PEaKIHH 10 KOIHYECTBY, Macce Wi 00beMy HCXOIHOTO
BellecTBa. PacueTsl ¢ MCIONB30BaHNEM MOHATHUS «IOJIS», KOTJa HCXOAHOE BEIIECTBO JaHO B BUJE pacTBOpa € 3aJjaHHON MacCOBOM J0JIeH pPacTBOPEHHOTO BELIECTBA WM
COZIEPKUT OIPENEICHHYIO IO IPUMECEH.

Peakuuu pasnoxxenus. [IpencraBiaenne o ckopocTy Xxumuueckux peakiuil. Karanuzaropsl. @epmenTsl. Peakiuu coennnenus. Karaaurndyeckue u HeKaTaIUTHYECKHE
peaknuu, odpaTuMble H HeoOpaTUMBbIE peakiuy. Peakiuy 3aMenieHus. Psg akTHBHOCTH METaIOB, €r0 UCTIONB30BaHUE IS TPOTHO3UPOBAHHS BO3MOKHOCTH TPOTEKAHUS
peaknuii MeXay MeTaJulaMd M KIUCIIOTaMU, peaKIuii BRITECHEHHUS OTHAX METAIJIOB U3 PACTBOPOB MX COJIEH MpyruMu MeTautaMu. Peakiuu oOMeHa. Peakiiun HeHTpaTi3aiim.
YcnoBus IpoTeKaHus peakiiii 0OMeHa B pacTBOpax J0 KOHIIA.

Tunsl XUMHUYECKUX pEAKIUK Ha PUMEPE CBOMCTB BOJbI. Peakius pa3znokeHus: — 3JIEKTPoJIn3 BoAbl. Peakiinu coeinHeHus1 — B3aUMMOIEHCTBUE BOJIBI C OKCUIaMHU METAJJIOB U
HEMETAJJIOB. Y CIIOBHE B3aMMOACHCTBUS OKCHJIOB METANIOB M HEMETAJUIOB ¢ BoJOMU. [IoHsATHE «THapOoKCHIb. Peakiiny 3amelieHus: — B3aMMOIeHCTBUE BOJIBI C METaJJIaMHU.
Peakumu oOMeHa — THAPOITN3 BEIIECTB.

JlemoHcTpaiuu. [Ipumeps! hu3nuecKkux sBICHMUIA: a) IIaBIeHUe NapaduHa; 0) BO3TOHKA MO/a WK OCH30MHOM KHCIIOTHI; B) PACTBOPEHUE OKPAIICHHBIX coeld; T) nuddy3us
JOYUIACTBIX BEIIECTB C TOPSIIEH TaMITIOYKK HakamuBaHusl. [IpuMepbl XMMUYecKuX SBICHUI: a) ropeHne Maraus, gocdopa; 0) B3auMo1eiicTBHE CONSHON KUCIOTHI ¢ MPAMOPOM
WM MeJIoM; B) monydeHue ruapokcuaa meau (11); r) pactBoperne moaydeHHOTo THAPOKCHAA B KHCIOTaX; 1) B3anMoaerictBue okcruaa meau (I1I) ¢ cepHoit kucimoTo npu
HarpeBaHUM; €) pa3lio’KeHUe ITepMaHTaHaTa Kajus; )K) pa3ioKeHne EPOKCHIa BOJIOPOIa C TIOMOIIBI0 AHOKCHIA MapraHiia v KaTanas3sl KapToders Wil MOPKOBH; 3)
B3aMMO/IeiCTBUE Pa30aBICHHBIX KUCIIOT C METAJIAMHU.

JlaboparopHseie onbIThl. 15. [IpokaniBanmne Mean B TuTaMeHU CIIUPTOBKH. 16. 3amemmenue Menu B pactBope xiopuaa meau (II) sxenezom.

Tema 0. PactBopenue. PactBopbl. CBOMCTBAa PACTBOPOB 3JIEKTPOJINTOB U OKHCJIUTEIHLHO-BOCCTAHOBUTE/IbHBbIE peakiuu (18 )

Peakiny noHHOTO 0OMEHA M OKHCIUTEIHHO-BOCCTAHOBUTENNBHBIE PEaKIIuU

PactBopenue kak huznko-xuMuueckuit nporecc. [ToHstrue o rugparax u kpucrawioruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH KaKk MOJIENTb 3aBUCUMOCTH
PacTBOPUMOCTHU TBEPABIX BEIIECTB OT TeMmneparypbl. HacbllieHHbIe, HEHACBIIEHHBIE U IEPECHILIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB ISl PUPOBI U CEIBCKOTO
XO351MCTBA.

[NonsiTHe 00 PIEKTPOIUTUIECKON AUCCOUALINU. DICKTPOIUTHI U HE-3JIEKTPOIUTHL. MeXaHU3M JIMCCOIMAIH DIIEKTPOIUTOB C Pa3IUYHBIM XapakTepoMm cBsizu. CTeneHb
ANEKTPOIUTHYECKOM quccoruanui. CHIbHBIE U CTa0bIe DIIEKTPOIHUTEHIL.

OCHOBHBIE TIOJIOKEHUS TEOPHH DIIEKTPOIUTHUECKON Arccoanui. MloHHble ypaBHeHHS peakiuil. Peaknnm oOMeHa, uaymiye 10 KOHIIA.

Kiraccuukarys HOHOB 1 UX CBOMCTBA.

Kucnotsl, ux knaccudukarws. Jlucconuanus KUCIOT U UX CBOHCTBA B CBETE TEOPHHU DIIEKTPOIUTHUECKON JUCCOIMANU. MOJNEKYIISpPHBIC U HIOHHBIC YPAaBHEHUSI PEAKITHIA.
B3aumopeiicTBue KUCIOT ¢ MeTaIIaMU. DJICKTPOXUMUYECKUN Psii HANIPSHKEHU MeTaiioB. B3auMoaeiicTBie KUCIOT ¢ OKCUAAMU METaJUIOB. B3auMoaeiicTBue Kuciaor ¢
OCHOBAHMIMH — peakius HeWTpanu3anuu. B3aumoaeiicTBre KUCiIoT ¢ comsiMu. Mcmonb30Banue TabInIbl pACTBOPUMOCTH IS XapaKTEPUCTHUKH XUMUYECKUX CBOWCTB KUCIIOT.
OcHoBanus, ux kiraccudukarus. Jluccoruaius OCHOBaHUNA U UX CBOMCTBA B CBETE TCOPHH DJICKTPOIUTHICCKON TUCCOIHAITH. B3anMoaeicTBIe OCHOBAaHUM C COJISIMHU.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH TSI XaPAKTEPUCTHKN XUMUYECKHX CBOWCTB OCHOBaHMIA. B3anMoaelicTBUE menovel ¢ OKCHIaMH HEMETAIIIIOB.

Cour, MX AMCCOLMALIMS U CBOHCTBA B CBETE TCOPHH AJICKTPOJUTHUCCKOM Juccolanuy. B3anMoaelcTBre coiield ¢ MeTaiaMu, OCOOCHHOCTH 3THX peakinid. B3anmoneicTeue
coJieii ¢ consimu. Mcmonp3oBanue TabIUIIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMHUYECKIX CBOMCTB COJEH.

O6001enune cBegeHuit 00 OKCUAAX, X KIaCCU(PHUKALINN U CBOHCTBAX.




I'eneTndeckue psapI MeTaIa B HeMeTauTa. | eHeTHIeckast CBs3b MEXKIy KJIacCaMU HEOPTaHUICCKUX BEIIECTB.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE peakiuu. Onpe/ieieHne CTeIeHeH OKUCICHUS TS 3JIEMEHTOB, 00pa3yIONIHX BEIIECTBA pa3HbBIX KJIaccoB. Peakiuy HOHHOTO OOMEHA 1
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHE.

CocTraBnenue ypaBHEHNH OKHCIUTEIFHO-BOCCTAHOBHTEIHHBIX PEAKIII METOIOM AJIEKTPOHHOTO OanaHca.

CBOMCTBa MPOCTHIX BEMIECTB — METAILIOB M HEMETAJIJIOB, KHCIIOT M COJICH B CBETE OKHCIUTEIIHPHO-BOCCTAHOBUTEIBLHBIX PEaKIIHH.

JleMoHcTpanuu. VcribITaHne BEIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOJHOCTD. 3aBUCUMOCTH 3JIEKTPOINPOBOIHOCTH YKCYCHOM KHUCIOTHI OT KOHIEHTpauy. [{BuxKeHuE
OKpAIIICHHBIX HOHOB B 3JIEKTPUUICCKOM T10JIe. B3anMmoeiicTBIe ITMHKA ¢ CEpoii, COMTHOM KucinoTol, xiaopunoM meau (II). ['openne marams. BzanMoaeicTBie XJIOpHOH U
CEepOBOAOPOIHON BOJIBI.

JlaGoparopHsie onbIThL. 17. B3auMopaeiicTBrue pacTBOPOB XJIOpUa HATpHsl U HUTpaTa cepedpa. 18. [TonmydeHne HepaCTBOPUMOro TUAPOKCHIA U B3aUMO/ICHCTBHE €TI0 C
kucnotamu. 19. BzanmonelictBrue kuciiot ¢ ocHoBanusgMHy. 20. B3auMonencTBrue KHCIOT ¢ OKCHUAaMU MeTAJUIOB. 21. B3aumoaeicTBrE KHCIOT ¢ METalIaMu. 22.
BzaumoneiicTBue KUCIOT ¢ coiamu. 23. B3anmoneiicTBue mejiouei ¢ kucioramu. 24. BzanmoelicTBrE 1IeIouel ¢ OKCHAaMHi HEMETAJUIOB. 25. B3auMoneiicTBue meiouei ¢
consamu. 26. [lonydyenue u cBONCTBAa HEPACTBOPUMBIX OCHOBaHUM. 27. B3auMoaeicTBie OCHOBHBIX OKCHIOB C KHCIIOTaMu. 28. B3auMoaeicTBie OCHOBHBIX OKCHUJIOB C BOJIOM.
29. B3auMojeiicTBHE KHCIOTHBIX OKCHIOB ¢ IeiaodamMu. 30. B3auMogelicTBrE KMCIOTHBIX OKCHIOB ¢ BOJIOH. 3 1. B3aumoeiicTBre coeii ¢ kuciaoramu. 32. B3aumoneiictBue
conel ¢ menouamu. 33. Bzaumonelicteue coneid ¢ comsiMu. 34. BzaumoelicTBHE pacTBOPOB COJIEH € METAIIJIaMU.

[pakTuygeckne padotel. 6. loHHBIE peakium.7.Y cJI0BUS TEUSHUSI XUMUIECKIX PEaKIni MeKIy PacTBOpaMH dIIEKTPOIUTOB 10 KoHMa.8. CBo¥cTBa KHCIOT, OCHOBAHHUH,
OKCHJIOB U colieil. 9. Pemienne sKkcriepuMeHTAIBHBIX 3a/a4.

B c¢Bs131 ¢ TeM, 4TO yueOHBIi IJIaH pacCYUTaH Ha 68 YacoB, a mporpaMMa paccuutana Ha 70 4acoB, TO ObLIH YOpaHBI Pe3EPBHBIC Yachl.

Padouasi nporpamma Xumusi 9 kiace —66 yacoB

[Inanupyemsble pe3yabTaThl

OO11ast XapakTepUCTUKa XUMUYECKUX JIEMEHTOB U XUMHUYECKHUX PEaKIUi

Yuenux nayuumcea:

HCIIOJIB30BATh MIPU XAPAKTEPUCTHUKE IIPEBPALIEHNUN BEIIECTB IMOHATHS: «XUMUYECKasl pEaKMs», «PEAKLINN COCTUHEHUS», «PEAKLINN PA3I0KEHUSY, «PEAKIINH
OoOMeHay, «peaKkIy 3aMEeIICHU», «PEAKIIMHU HEUTpaTu3alum», «3K30TepPMUUECKUE PEAKIIMNY, «IHA0TEPMUUECKUE pe- aKI[HUI», «00paTUMbIE pEaKIm»,
«HEOOpaTHUMbIE PEAKIIIY, OKUCIUTEIBHO - BOCCTAHOBUTENIBHBIE PEAKLIUN», <TOMOTE€HHBIE PEAKIINIY, «T€TEPOTr€HHBIE PEaKIIUN», «KaTa- TUTHUYECKHUE
PEaKIMN», «KHEKATATUTUUYECKUE PEeaKIuny, «TeII0BOH 3(h(PeKT XUMUUECKOH pe- akIUN», «CKOPOCTh XMMUYECKOH peakIum», «KaTalu3aTopy; XapaKTepru30BaTh
XUMHAYECKHE DIIEMEHTHI 1-3-T0 MeproIOB 10 UX MONI0KEHUI0 B [leproamueckoii cucreMe XuMHUecKuX dieMeHToB Jl.- . MenaeneeBa: XUMHUECKUH 3HAK,
MOPSAKOBBIM HOMEp, EPUOI, TPYIIa, MOATrPYIa, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOEHHe aToMa (3aps s1pa, YUCIIO IPOTOHOB U HEUTPOHOB B sijpe, ol1iee
YHCJIO0 3JIEKTPOHOB, PACIPEAEICHHUE IIEKTPOHOB IO IEKTPOHHBIM CIIOSM, IIPOCTOE BEIECTBO, ()OpMYsIa, HA3BAHUE U THUII BBICILIETO OKCUAA U TUAPOKCH]IA,
JIETy4€ero BOJOPOJHOTO COEAMHEHUS (U1 HEMETAIIJIOB); XapaKTepPU30BaTh O0IME XUMHUECKUE CBOMCTBAa aM(OTEPHBIX OKCHUJIOB U THAPOKCHU]IOB; IIPUBOIUTD
MIPUMEpPHI peakiui, MOATBEPKAAIOIINX XUMUYECKIE CBOMCTBA aM(pOTEPHBIX OKCHJIOB M THUJIPOKCHU/IOB; 1aBaTh XapaKTEPUCTUKY XUMUYECKUX PEaKLUi 1O YUCITy
U COCTaBY MCXOJHBIX BELIECTB U MPOJYKTOB pEaKIUH; TEIUIOBOMY 3 (eKTy; HalpaBICHUIO IPOTEKaHNUs PEAKIIUU; U3MEHEHHUIO CTETIEHEeH OKUCIIECHUs
3JIEMEHTOB; arperaTHOMY COCTOSTHUIO MCXOAHBIX BELIECTB; YYACTHIO KaTAIN3aTOPa; OOBICHITh U MPUBOIUTH MPUMEPHI BIMSHHUS HEKOTOPBIX (PaKTOPOB
(mpupoaa pearnpyoomux BEIIECTB, KOHIIEHTpALUs BEIIECTB, JaBJICHUE, TEMIIEPATypa, KaTaau3aTop, IOBEPXHOCTh CO- IPUKOCHOBEHUS PEarMpyIOIINX BEIIECTB)
Ha CKOPOCTbh XUMUYECKHUX PEaKI[1il; HA0II0AaTh U ONMUCHIBATh YPaBHEHUS peaklUii MEX/1y BEIIeCTBAMHU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO)
A3bIKA U SI3bIKa XUMUH; TIPOBOIUTH OMBITHI, OATBEP)KJAIOIINE XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U THIPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peakly OT pa3iNyHbIX (PakTOpoB (IpUpOJIa pearupyroiuX BElecTB, KOHIEHTpallKs BEIIeCTB, JaBlIeHNUe, TeMIepaTypa, KaTaauzarop,
MOBEPXHOCTh CONPUKOCHOBEHUS pEarupyromnx BEIIECTB).




Yuenuk nonyuum eozmoorcnocme:

OIIPENIENIATH 1IeNb Y4eOHOM! AEATEIbHOCTU C TOMOILBIO YUUTENS U CAMOCTOATENBHO, HCKAaTh CPEJICTBA €€ OCYILECTBIIEHUS, padoTas 10 IUIaHy, CBEPATh CBOU
JEWCTBUS C LENbIO U IPU HEOOXOIUMOCTH UCIPABIIATH OIIMOKH C TIOMOIIBIO YUUTENS U CAMOCTOSITEIILHO; COCTABIISATh AHHOTAIIUIO TEKCTA; CO3/1aBaTh MOEIH C
BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA U MPEACTaBICHUEM UX B IPOCTPAHCTBEHHO-TPahUUECKON UM 3HAKOBO-CUMBOJINYECKOH (hopme;
OIIPEIeNIATh BU/IbI KJIAaCCH(PHUKALNHU (€CTECTBEHHYIO U CKYCCTBEHHYIO);0CYIIECTBIATh MPSIMOE JIelyKTUBHOE J0KA3aTeIbCTBO.

Mertaiisl

Yuenuk nayuumca:

UCII0JIb30BAaTh IIPA XapaKTEPUCTUKE METAJUIOB U MX COCIMHEHUH IMOHATHUS: «METAJUIbLY, «PsJ AKTUBHOCTU METAIIJIOBY, «IIIEJIOYHBIE METAJLIbI,
«UIEJI0YHO3EMEIIbHBIE METAIIIIBDY, UCIIOJIB30BATh UX MPU XapaKTEPUCTUKE METAJJIOB; 1aBATh XapaKTEPUCTUKY XMMUUECKHUX 3JIEMEHTOB-METAIUIOB (IEI0YHBIX
METaJUIOB, MAarHUs, KaJlbLUs, AIFOMUHHUS, JKeJe3a) o UX nojoxeHuro B [lepuonndeckoit cucteme xumndeckux ainemenTos J1. M. MenneneeBa (XuMuUuecKui
3HAK, OPSIIKOBBII HOMED, IEPUOJ, IPYyIIIa, NOArPYIIa, OTHOCUTENbHASI aTOMHAs Macca, CTPOEHHE aToMa (3apsij Aapa, YUCII0 IPOTOHOB U HEUTPOHOB B S/peE,
o0111ee YMCII0 AIEKTPOHOB, paclipeieIeHUe 3IEKTPOHOB 10 3JIEKTPOHHBIM CII0SIM), IPOCTOE BELIECTBO, (hOpMyJia, HA3BaHUE U THUII BBICILIETO OKCUAA U
THJIPOKCHU/IA); Ha3bIBATh COCTMHEHHS METAJUIOB M COCTABIIATH MX (POPMYJIBI 0 HA3BAaHHIO; XapaKTEPU30BaTh CTPOCHHE, 00IIHe (PU3HUECKUEe U XUMHYECKHE
CBOWCTBA MPOCTBIX BELIECTB METAJUIOB; OOBACHATH 3aBUCUMOCTb CBOMCTB (MJIH MTPEICKA3bIBATh CBOMCTBA) XMMUUYECKHX 3JIEMEHTOB METAJUIOB (paanyc,
METAJIJINYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEILHO - BOCCTAHOBUTEIJIbHBIE CBOMCTBA 3JIEMEHTOB) U 00Pa3yeMbIX MU COETUHEHUH (KMCIOTHO-OCHOBHbBIE
CBOMCTBA BBICIIUX OKCHIOB U I'MJIPOKCUIOB, OKUCIUTENIBHO - BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MOJ0kKEHUs B [leprnoauueckoii cucreMe XuMHUYECKUX
anemenToB /. 1. MenzeneeBa; onucbiBaTh OOIIME XUMUYECKHE CBOMCTBA METAJUIOB C IIOMOIIBIO €CTECTBEHHOT'O (PYCCKOIO MIIM POJIHOTO) SA3bIKA U SI3bIKA
XUMHH; COCTABIISITh MOJIEKYJISIPDHBIE YPABHEHMS PEAKLIUN, XapaKTEPU3YIOINX XUMUYECKUE CBOMCTBA METAJUIOB U UX COCIMHEHUH, a TAK)KE DJIEKTPOHHBIE
YPaBHEHUs MIPOLIECCOB OKUCIICHNS- BOCCTAHOBIICHHUS; YPABHEHHUS dJIEKTPOJIMTHYECKON TUCCOLMALMHU; MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAICHHbIE HOHHBIE
YPaBHEHUS PEAKLUI C y4aCTUEM DJIEKTPOJIUTOB; YCTAHABINBATh IPUUNHHO-CJIEICTBEHHBIE CBA3U MEXKy CTPOEHUEM aTOMa, XUMHUYECKOU CBA3BIO, TUTIOM
KPUCTAITINYECKON PEIIETKN METAJIIOB U UX COEIMHEHUH, UX O0IMMH (PU3NYECKUMH U XMMHUYECKUMHU CBOMCTBAMM; ONTUCHIBATH XMMHUECKHUE CBOICTBA
IIEJIOYHBIX U IEJIOYHO3EMEIbHBIX METAJUIOB, a TAK)XKE AIFOMUHUS U XKeJle3a U UX COSTUHEHUH C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO MIIM POAHOTIO0) SI3bIKA U
sI3bIKa XMMUU; BBITIOJIHSTH, HA0JII01aTh U ONUCHIBATh XMMHUECKUN IKCIIEPUMEHT IO PaclO3HABAHUIO BAXKHEUIINX KATHOHOB METAJJIOB, TUAPOKCH/I-HOHOB;
JKCIEPUMEHTAJILHO UCCIIE0BATh CBOMCTBA METAJIJIOB U UX COEIMHEHNUH, PEIIaTh SKCIIEPUMEHTAIIBHBIE 3a1a41 110 TeMe «MeTasuib»; ONUChIBATh XUMUYECKHN
SKCIIEPUMEHT C IOMOIIbIO €CTECTBEHHOTO (PYCCKOI0 MIIM POJIHOTO) SA3bIKA U S3bIKa XMMHHU; TPOBOJUTH PACUETHI 10 XUMUYECKUM (POpMYIJIaM U ypaBHEHUSIM
PEaKIMii, MPOTEKAIOLINX C yYaCTHEM METAJIOB U UX COCTUHEHUH; 00paIaThCs ¢ 1adopaTopHbIM 000pYJOBAHUEM U HarpeBaTeIbHBIMU IPUOOpaMHU B
COOTBETCTBHH C MTPaBUJIaMU TEXHUKH 0€30I1aCHOCTH; HaOI0aTh 32 CBOMCTBAMU METAJUIOB U UX COEIMHEHUN U SIBICHUSMH, IPOUCXOISAIINMHU C HUMH;
OIUCHIBATh XUMUUECKUH SKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) S3bIKA U A3bIKA XUMHHM; JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM
IIPOBEACHHOTI0 3KCIIEPUMEHTA

Yuenuk nonyuum eozmoorcnocme:

paboTaTh 10 COCTAaBICHHOMY IIJIaHy, UCIIOJIB3YS Hapsly ¢ OCHOBHBIMH U JTOTIOJHUTEIbHBIE CPEJICTBA (CIIPABOUHYIO JINTEPATYPY, CIOKHBIE TPUOOPHI, CPEACTBA
HKT); ¢ mnoMoIIbI0 yuuTenst OTOMpaTh AJIs pelieHus yueOHbIX 3a7jau HE0OXOJUMBbIE CJI0BAPH, SHIIUKIIONEANH, CIIPAaBOYHHKH, JIEKTPOHHBIE TUCKH;
COIOCTABJIATh U OTOMPATh HH(OPMALIKIO, TOJIYUEHHYIO U3 PA3JINYHBIX HICTOYHUKOB (CIOBAapH, SHIUKIIONEIUH, CIIPABOYHUKH, JIEKTPOHHBIE IUCKU, CETh
WuTepHer); npeAcTaBiIsaTh HHPOPMALIMIO B BUIE TaONIHUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM uHcie ¢ npuMeHeHueM cpeactB UKT; odhopmiaTe cBOM MBICIH B
YCTHOM M MHUCbMEHHOM peyH ¢ yUeTOM CBOMX YUE€OHBIX U )KMU3HEHHBIX PEUEBbIX CUTYalli, B TOM uncie ¢ npumeHenneM cpencts UKT; coctaBnsaTe peneH3uio
Ha TEKCT; OCYLIECTBIATH JOKa3aTeIbCTBO OT MPOTUBHOTO; OMPEAEIATh, HCXOAA U3 YUeOHOH 3a/1a4M, HEOOXOIMMOCTh MCIIOJIb30BaHNs HAOIIOACHUS WIIH
JKCIIEPUMEHTA.



Hewmeramisl

Yuenux nayyumca:

HCIIOJIB30BAaTh IIPU XAPAKTEPUCTUKE METAIUIOB U UX COCAUHEHUN NTOHATHUS: «HEMETAIUIBIY, «TAJIOT€HbI», «aJUIOTPOIIHBIE BUJOU3MEHEHUS», <GKECTKOCTh BOJBIY,
«BpEMEHHas )KECTKOCTh BOJIbI», «IIOCTOSIHHAS )KECTKOCTh BOJBI», «00I1Iasi ’KECTKOCTh BOJbI»; TaBATh XapaKTEPUCTUKY XMMHUECKUX 3JIEMEHTOB-HEMETAIJIOB
(Bomopo/1a, TaJIOTeHOB, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepona, KpeMHHsI) [0 UX MOJI0KeHUI0 B [lepuoamueckoit cucreMe xumudeckux dnemeHTos [1. U.
MenpeneeBa (XUMHUYECKHl 3HAK, TOPSAKOBBIA HO- MEp, IEPUOJ, TPYyIIa, MOATPYIa, OTHOCUTEIbHASI aTOMHAs Macca, CTPOCHHE aToMa (3apsij Aapa, YUCIIo
MIPOTOHOB U HEUTPOHOB B siApe, 00IIIee YHCII0 IEKTPOHOB, PACHPEACIICHIE HIEKTPOHOB O AIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, GOpMYyIia, Ha3BaHUE U
THII BBICILIETO OKCHJIa U TUAPOKCU A, PopMysa U XapaKTep JIETy4ero BOJAOPOJHOTO COeIMHEHNS); Ha3bIBaTh COEIMHEHNUSI HEMETAJUIOB U COCTaBIISATh HX
(bopMyIIBI IO HA3BAaHMIO; XapaKTEPU30BaTh CTPOCHUE, 001IMe (pr3nUecKre 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB; OOBSACHITH 3aBHCUMOCTh
CBOMCTB (MJIM MpE/ICKa3bIBaTh CBOMCTBA) XUMUYECKUX JIEMEHTOB- HEMETAJIOB (paJnycC, HEMETaNIMYECKUE CBOWCTBA JIIEMEHTOB, OKUCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA AIEMEHTOB) U 00pa3yeMbIX UMM COEIMHEHUH (KHUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCUJIOB U I'MJIPOKCHUJIOB, JIETYUUX
BOJIOPOJIHBIX COEAMHEHMI, OKUCIIN- TeIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA) OT mosioxkeHus B [leproauueckoit cucreme xumuueckux snemenTos /1. M.
MenzeneeBa; ONnuchIBaTh 00IINE XMMHUUECKHUE CBOMCTBA HEMETAIIJIOB C ITOMOIIBIO ECTECTBEHHOI'O (PYCCKOTO UIIM POJIHOTO) SI3bIKA U A3bIKa XUMHUH; COCTABIISATh
MOJIEKYJIIPHBIE YPABHEHUS PEAKIUH, XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA HEMETAJIJIOB U UX COEAMHEHUH, a TAKXKE 3JIEKTPOHHBIE YPaBHEHUS MIPOLIECCOB
OKHCJICHUS- BOCCTAHOBJICHMS; YPABHEHHUSI DJICKTPOJIMTUYECKOM TUCCOLMALINN; MOJIEKYJIAPHBIE, IIOJIHBIE U COKPALICHHbIE HOHHBIE YPABHEHMS PEaKIUH C
Y4acCTHEM 3JIEKTPOJINTOB; YCTAHABIMBATh IPUUYNHHO-CIICICTBEHHBIE CBA3U MEXAY CTPOCHHEM aTOMa, XUMUYECKOHM CBSA3BIO, TUIIOM KPUCTAININYECKON PEIIETKH
HEMETAJIOB U MX COCAMHEHUH, UX 00IMMU (PU3UIECKUMHU U XUMUYECKIMHU CBOWCTBAMM; OTIMCHIBATH XMMUYECKHE CBOMCTBA BOAOPOA, TAJOT€HOB, KUCIOPO/Ia,
cepsl, a3ota, Gocdopa, rpaduTa, anmaza, KpEMHHS U UX COSAMHEHUN C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XMMHH; OMUCHIBATD
CTIIOCOOBI YCTPaHEHHSI JKECTKOCTH BOJBI M BHITIOJIHATH COOTBETCTBYIOMIMN UM XUMHUYECKUI SKCIIEPUMEHT; BBITIOIHATE, HAOIIOIaTh M ONUCHIBATH XUMUYECKUH
HKCIIEPUMEHT [0 paCIO3HaBaHUIO MOHOB BOJIOPOJA U aMMOHHS, Cynb(har-, KapOoHaT-, CUIIMKaT-, pocdat-, XJI0pua-, OpoMuI-, UOAUI-UOHOB;
JKCIIEPUMEHTAIBHO UCCIIEI0BATh CBOMCTBA METAJIOB ¥ X COCJUHEHUN, PEIIaTh SKCIIEPUMEHTAIIBHBIE 3a1a4M 110 TeMe «HemeTamibly; OnuceIBaTh XUMUYECKUI
HKCHEPUMEHT C MIOMOLIbIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U SI3bIKa XMMUHU; 00paIaThes ¢ 1a00paTOpHBIM 000pyI0BaHUEM M Har peBaTeIbHBIMU
npuOopaMy B COOTBETCTBUU C NPaBUIIAMM TEXHUKHU 0€30I1aCHOCTH; HA0JI01aTh 32 CBOMCTBAMHM HEMETAJJIOB M UX CO- €IMHEHUH U SIBICHUSMHU, IPOUCXOASIIUMU
C HUMH; JIeNaTh BHIBOJIBI 110 pe3yibTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA. TPOBOAUTH PACUETHI IO XUMUYECKUM (POpMyJiaM U YpPaBHEHUSM PEaKIui,
MIPOTEKAOIINX C YYaCTHEM HEMETAJUIOB U UX COCTMHEHUM

Yuenux nonyuum eosmoorcnocms:

OpPraHM30BBIBATh yU€OHOE B3aUMOICHCTBHE B IpyIIe (paclpeaensTh POIH, JOrOBApUBATHCS APYT C APYTOM U T. [1.); IPEABUAETH (IPOrHO3UPOBATH)
MOCJIEe/ICTBUS KOJUIEKTUBHBIX PEILICHHI; MOHUMATh IPUUUHBI CBOETO HEyCIleXa U HaXOIUTh CIIOCOOBI BHIX0/1a U3 3TOM CUTYaIMK; B TMAJIOTE C yUUTEIEeM
YUUTBHCS BbIpadaThIBATh KPUTEPUN OLIEHKH U ONPEIEIIATh CTENEeHb YCIEIIHOCTH BBIIIOJHEHUS CBOEH padOThl M pabOThI BCEX, UCXO/I U3 UMEIOLIUX CS
KPUTEPUEB, COBEPILIECHCTBOBATh KPUTEPUH OLICHKH U I0JIb30BATHCSA UMU B XOJI€ OLICHKU U CAMOOLICHKH; OTCTauBaTh CBOIO TOUYKY 3pEHUs, apryMEHTHUPYH €€;
MOATBEPK/IaTh apTyMEHThI (PakTaMH; KPUTUYHO OTHOCUTHCS] K CBOEMY MHEHHIO; CIIYIIATh APYTUX, MBITATbCA MPUHUMATD JPYTYIO TOUKY 3pEHHUSI, ObITh TOTOBBIM
M3MEHUTDH CBOIO TOUKY 3PEHUS; COCTABIATH pedepaT 1o onpeaeaeHHoH popMe; OCyIIeCTBIATh KOCBEHHOE Pa3/IeUTENIbHOE JJOKA3aTeIbCTBO; ONPEACIATh,
UCXOJs U3 y4eOHOH 3a7aun, HEOOXOAUMOCTh UCIOIb30BaHUS HAOIIOACHUS UITH SKCIIEpUMEHTA

O060061eHre 3HaHU# 0 XMMHH 332 KypC OCHOBHOM IKoJbL. [ToroToBKa K rocynapctBeHHON uTorooit arrecranuu (I'MA)

Yuenux nayyumca:

KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHUIO; CIIYIIATh IPYTUX, IBITAThCS IPUHUMATD JAPYTYIO0 TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHHUThH CBOIO TOUKY 3PEHUS;
COCTaBJIATH pedepar 1o onpeaeaeHHoN (opMe; OCYIIECTBIAT, KOCBEHHOE pa3AeUTENbHOE 10Ka3aTeIbCTBO;



Yuenux nonyuum eozmoorcnocms:
OTpeeNATh, UCXO U3 YUeOHOH 3a/1au, HEOOXOIMMOCTh UCITOJIb30BAHUS HAOIIOICHUS UIIH SKCIIEPUMEHTA.

YueOHO-TeMaTHYeCKHH M1aH 9 kiacc (66 yac)

Tentr KomnuuectBo Kontponensie | [TpakTrueckue
JacoB paboTHI paboTHI

IToBTOpEeHHE OCHOBHBIX BOIPOCOB XUMHH 8 Kiacca 2

Tema 1. OOmias XxapakKTepUCTHKA XHMHIECKUX IIEMEHTOB U 12 1

XUMHUYECKUX PEaKIuit

Tema 2. Metamisl 20 1

Tema 3. Hemeramtsr 29 1 3

PesepBHOE Bpemst 3 1

Hroro 66 4 6

Conep:xanue kypca xumun B 9xiiacce (66 4acos, 2 yaca B HeIeJI10)

IloBTOpPEHME OCHOBHBIX BOIIPOCOB XUMMH § KJ1acca (2 1)

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHn4eCKux COGI[HHCHI/Iﬁ. OKHUCINTENBHO-BOCCTAHOBUTEIILHBIE pCaKkuuu.

Tema 1. O0masi XapakTepucTUKA XMMHYECKUX JIEMEHTOB U XUMU4YeCKuX peakuuii (12 4)

XapakTepucTuKa 3JIEMEHTA T10 ero noyioxkeHuto B [lepuoanueckoit cucteme xumuieckux 3meMenToB J1. M. MenneneeBa. CBoiicTBa OKCUIOB, KUCIIOT,
OCHOBaHMU U COJIEN B CBETE TEOPUHM IEKTPOJIUTHUECKON TUCCOLMALUN U OKUCIEHUA-BOCCTAHOBIICHUS.

[TonsTre 0 mepexoHbIX A1eMeHTax. AM(POTEpHOCTh. [ eHeTHUeCKUi psii EPEXOTHOTO DIIEMEHTA.

[Tepuoanueckuii 3akoH u [lepuonnueckas cucreMa xumudeckux anemeHToB 1. 1. Menneneesa.

XHAMHUYECKasi OpraHU3alys )KUBOW U HEKUBOW ITPUPObL. XUMHUYECKUI COCTAB sApa, MAHTUN U 36MHOU KOpPbl. XMMUYECKHE MIEMEHTHI B KJIIETKaX KUBBIX
OpraHu3MoB. Makpo- 1 MUKPO3JIEMEHTHI.

O06001enre cBeIeHni 0 XUMHUECKUX peakiusax. Kiiaccudukammss XuMuueckux peakifii Mo pa3InvaHbIM IIPU3HAKAM: «UHUCIIO M COCTAB PEarnupyromux 1
00pa3yIIIUXCS BEIIECTBY, «TETIOBOM d(h(PeKT», «HampaBlIeHney», «M3MEHEHUE CTENEHEN OKUCIEHHUS JIEMEHTOB, 00pa3yIOIINX PearupyroIre BEeIeCcTBay,
«(hazay, «MCroIb30BaHKE KaTaIH3aTopa». [IoHsITHE O CKOPOCTH XUMHUUYECKON peakinu. DaKkTOPhl, BIUAIONINE HA CKOPOCTh XMMHUYECKUX PEaKITHH.
Karanuzatops! u karanu3. MTHTrHOUTOpHI. AHTHOKCHIAHTHI.

Hemonctpanuu. Pazmmansie hopmsel Tabmmis! . I.Menneneea. Moaenn aToMOB 3JIEeMEHTOB 1—-T0 1eprno0B. Mojellb CTPOCHHS 3€MHOTO I1apa
(momepeuHslit pazpe3). 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOW PEAKIMK OT IPUPOAbl PEAarupYIOIIUX BEIIECTB. 3aBUCUMOCTbh CKOPOCTH XUMUYECKON peakiuu OT
KOHIICHTPAIIUU PEArupyIONIuX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIMU OT TUTOIAN COMMPUKOCHOBEHHUS PEArHpPYIONINX BEIIECTB («KHUTIAIIUN
CJI0I»). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peaKIMi OT TEMIIepaTyphl pearupyromux BemecTB. ['OMOreHHbIM U reTeporeHHbI kaTanu3bl. DepMeHTaTUBHBIN
katanu3. Marubuposanue.

Jlaboparopueie onbIThl 1. [lomyueHue ruipokcrIa IMHKA U UCCIIeIOBaHNE ero CBOMCTB. 2. MoaenupoBanue noctpoenus [leproandeckoit cucTeMbl
xuMudeckux deMmeHToB /. .Menaeneea. 3. 3amemnienue xene3om Meau B pactBope cynbdata mean (II). 4. 3aBUCHMOCTD CKOPOCTH XUMHYECKON PEAKIIUN OT
MPUPOJIbI pEArUPYIOLIMX BEUIECTB HA IPUMEPE B3AUMOJEHCTBUS KUCIOT C METaUIaMH. 5. 3aBUCUMOCTbh CKOPOCTU XMMHUYECKOM peaKkuu OT KOHLIEHTPALUH




pearupyonux BEIECTB Ha IPUMEPE B3aUMOICHCTBUS [IMHKA C COJISIHOM KUCIOTOM pa3iMuHOM KOHLIEHTpAaHU. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
peakuuu OT IUIOLIAIN COTPUKOCHOBEHUS PEArNPYIOIUX BEIECTB. 7. MOAECINPOBAHNE «KUIIAIIETO CI0s». 8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKIUU OT
TEMIIEPATYpPhI pearupyroluX BEUIECTB Ha IpuMepe B3auMoaencTBus okcuaa Meau (II) ¢ pactBopom cepHOM KUCIIOTHI pa3IinyHON TeMueparypsl. 9. Paznoxxenue
IepOKCH/Ia BOJOpoJa ¢ HoMolbio okcuaa Mapradua (IV) u karanasel. 10. OOHapyskeHHe KaTanas3bl B HEKOTOPBIX MUILEBBIX Npoaykrax. 11. MHrubuposanue
B3aUMOJICHCTBUS KUCIIOT C METAJJIaMU YPOTPOIIMHOM.

Tunsl PAaCUYCTHBIX 3aJa4. Pemienue 3aJa4 Ha BbIXO/ MPOAYKTA OT TCOPECTUUCCKU BO3MOIKHOT'O

Tema 1. Meransl (20 4)

ITonoxenne metainos B [Iepuonudeckoi cucteme Xxumudeckux aeMeHToB Jl. 1. Menaeneesa. Meraunueckas KpUCTAIUIMYECKAs PEIIETKA U METAJNINYEeCKast
XUMHYeckas cBsi3b. O0ume puszndyeckue cBoricTBa MetaisioB. CIutaBbl, UX CBOMCTBA M 3HAYCHHE. XMMHUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBHUTEJICH, a
TaK)K€ B CBETE UX IIOJIOKEHUS B MIEKTPOXUMUYECKOM POy HANPSKEHUN METAIUIOB.

Kopposus meTainos u criocoOsl 60ps0bI ¢ Hell. MeTtamibl B mpupoje. O0mme crnocoObl UX MOJTyIeHUS.

O0masi XapaKkTepUCTHKA IIeJOYHbIX MeTal10B. MeTauibl B ipupoje. O6uue criocoosl ux nonyyeHus. Ctpoenue aromos. lllenounslie MmeTamisl —
IIpOoCThI€ BellecTBa. BakHele coeIMHEeHUs IETOUHBIX METAJIJIOB —OKCH/IbI, TUAPOKCHUIBI U COJIU (XJIOpUABI, KapOOHATHI, CYJIb(aThl, HUTPATHI), UX
CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiinble ynoopenus.

O0mas xapakrepucTuKa 3jieMeHTOB riapHoi noarpynnsl Il rpynnel. Ctpoenue atomoB. 1llenounozeMenbHble METaJIIbl — MPOCTHIE BELIECTBA.
Baxuelinme coeiMHEHUS 1LEI0YHO3EMEIbHBIX METAJIIOB — OKCHUJIbI, TUAPOKCUIBI M COJIU (XJIOPUABI, KApOOHATHI, HUTPATHI, CyIb(haThl, pocdaTsl), UX
CBOMCTBA U IIPUMEHEHNE B HAPOJIHOM XO35MCTBE.

Amomunnii. CtpoeHue aroma, Gpu3ndeckue 1 XUMUUYECKUE CBOMCcTBA MpocToro BeuiectBa. COeMHEHUS aTFOMUHMS — OKCHUJI M TUAPOKCU, UX aM(OTEpHBIi
xapakrtep. Baxunelmume conu anmomMuHus. [I[puMeHeHne antoMUHUA U €10 COEAMHECHUM.

Keaeszo. Ctpoenue aToma, pru3nyecKkue 1 XUMUYECKHE CBOMCTBA IPOCTOro BeuecTsa. I'enernyeckue psapl Fe2+ u Fe3+. Baxuelimume conu xene3a. 3HaueHue
JKeJe3a ¥ €ro COeTMHEHUH I TPUPO/IbI U HAPOJHOIO X031 CTBa.

Jemoncrpanuu. OGpa3ibl MIETOYHBIX U MIET0YHO3eMENbHBIX MeTanaoB. O0pasisl criaBoB. B3anMoeiicTBue HaTpys, IUTUS U KaJIbIHS C BOJIOM.
B3aumopeiicTBue HaTpUs U MarHus ¢ KUCIopoAoM. Bzanmopeiicteue metaiios ¢ HeMeTtaamu. [lonydenne runpoxcuios xenesa (I11) u (IID).

JlaGopaTopHsble onbIThl 12. B3auMoneiicTBre pacTBOPOB KUCIIOT U colielt ¢ MeTaiutaMu. 13. O3HakoMieHue ¢ pyaamu xenes3a. 14. OkpaiirBaHue miIaMeH!
COJISIMU ILIEJIOYHBIX MeTaJUI0B. 15. B3aumonelictBue kanpius ¢ Bogoi. 16. [lonydeHue ruipokcuaa Kanplus U UccieaoBanue ero cBoicts. 17. [lomyuenue
THIPOKCH/Ia ATFOMUHUS U UCCIeIoBaHue ero cBOMCTB. 18. B3aumoneiicTBue xenes3a ¢ constHol kuciotoit. 19. INomyuenune ruapokcuos xenesa (1) u (I1IT) u
W3y4YECHUE UX CBOWCTB.

[pakTudeckue paboTHL:

I1.p Nel. Ocy1iecTBieHNE HENOYKN XUMUYECKUX MTPEBPALICHU.

I1.p.Ne2. ITosryueHue u CBOMCTBA COEIMHEHUI METAIIIOB.

IL.p, Ne3. Pemenne sxcriepuMeHTaIbHBIX 33/1a4 Ha PAaclO3HABAHME U MOJyUYEHUE COEAUHEHUI METaJIOB.

Tema 3. Hemeraunni(29 v)

OO11ast xapakTepUCTHKa HEMETAJUIOB: nosioxkeHue B [lepuonndeckoit cucteme xumudeckux 3nementos 1. M.MenzaeneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB,
ANEKTpoOTpHUIIATENHHOCTH (D0) Kak Mepa «HeMeTaTnIHOCTHY, psia 0. Kpucraminueckoe CTpOeHNE HEMETAIIIIOB — MPOCTHIX BEIIECTB. AJIJIOTPOTIHSI.
dusnyeckue cBONCTBA HEMETAUIOB. OTHOCUTENBHOCTD MOHATUHI «METAII) U «HEMETAJLD».

Bopopon. [Tonoxenne Bogopoaa B [lepuonnyeckoii cucreme xumuueckux 3inemeHToB . . Menneneesa. CtpoeHne atoMa U MoJieKyJibl. Puznueckue u
XUMHYECKHE CBOKCTBA BOJIOPOJA, €T0 MOJyYEHHE U IPUMEHEHHE.




Bona. Ctpoenue monekyisl. Bonoponnas xumuueckas cBsizb. @uzndeckue CBOWCTBA BOABI. AHOMAJINH CBOMCTB BOJBL. I 'uapodunbhbie u ruapodoOHbIe
BEIIeCTBAa. XUMHYECKHE CBOMCTBA BOABI. KpyroBopot Bojibl B ipupoae. Bomoounctka. Aspanus Boibl. beiToBbIe GuiabTpbl. MUHEpabHBIC BOIBI.
JluctunnupoBaHHas BOJa, €€ NOJyYEeHUE U IPUMEHEHHE.

OO0wmas xapakrepucTuka rajgoreHoB. Ctpoenue atoMoB. [IpocTbie BemecTBa 1 OCHOBHBIE COEJUHEHNS rajlOreHoB, UX cBorcTBa. Kpartkue cBenenus o xiope,
opome, prope u noxe. [Ipumenenue raloreHOB U MX COSAUHEHHI B HAPOTHOM XO3SHCTBE.

Cepa. CtpoeHue aToMa, aJNIOTPOITHsI, CBOMCTBA M MPUMEHEHHE pomoOndeckoit cepbl. Oxcusl cepsl (IV) u (VI), ux moiaydeHnue, CBOWCTBA U IPUMEHEHHE.
CepHas KMCJIOTa U €€ COJIU, UX IPUMEHEHHUE B HAPOJAHOM X03s1iicTBe. [I[pOnM3BOICTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHHe aTOMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOIO BELIECTBA. AMMMAK, CTPOEHHUE, CBOMCTBA, MOIy4YeHUE U npuMeHeHue. Colu aMMOHHS, UX CBOWCTBA U
npumenenne. Oxcunet azota (1) u (IV). A3otnas kucnora, ee cBoiicTBa U MpuMeHeHne. HUuTpaTsl 1 HUTPUTHI, TpOOIeMa UX COJIEPKAHUS B
CEJIbCKOXO03SICTBEHHON NPOAYKIIUU. A30THBIE YTOOPEHHUSL.

®ocdop. CtpoeHue atoMa, aTUTOTPOITHS, CBOMCTBA OENIOTo U KpacHOTo docdopa, nx npumeHenne. OCHOBHBIC coequHeHUs: okcul hocdopa (V) u
optodocdopnas kucnora, pocdarsl. DochopHbie y1oOpeHus.

Yraepoa. CtpoeHue aroma, aJuIoTponus, cBolicTBa Moauukanmii, mpumenenue. Oxcuanl yriuepona (II) u (IV), ux croiictBa n npumenenne. KapOoHaTsr:
KaJIBLIUT, COAQ, MOTall, UX 3HAYEHUE B IPUPOJIE U )KU3HU YEJIOBEKA.

Kpemnuii. Ctpoenne aroma, KpUCTaUIMUECKUI KpEMHUH, ero cBoicTBa U mpumenenue. Okcua kpemuus (IV), ero npupoaasie pa3HOBUIHOCTH. CUITUKATHI.
3HavYeHHE COEIMHEHN KPEMHHUS B )KMBOU M HEKUBOU npupojie. [IoHsTHE O CUIMKATHONW POMBIIIJIEHHOCTH.

Hemonctpanmu. OOpasipl raloreHoB — MPOCTHIX BEIIECTB. B3anMoaeiicTBIE raJloreHOB C HaTpUeEM, C IFOMUHUEM. BeITecHeHre XJTIopoM OpoMa Mt Hoja H3
pacTBOpOB UX coiiei. B3auMopeiicTBre cepsl ¢ MeTauiaMu, BOJOPOAOM M KUCIOpOAOM. B3auMoaeiicTBue KOHIEHTPUPOBAHHOUW a30THOM KHUCIIOThI C MEJIBIO.
[Tornomenue yriem pacTBOPEHHBIX BEHIECTB MM ra30B. BoccTanoBiieHne Mean u3 ee okcuaa yriieM. OOpasibl IPUPOIHBIX COSTUHEHUN XJIOpa, CEpHI,
docdopa, yrnepoaa, kpemuusi. O0pasiibl BaXKHEHIINX AJI1 HAPOAHOTO X03siCTBA Cylb(aToB, HUTPATOB, KapOoHATOB, (hochaToB. OOpa3Ibl CTEKIIA, KEPAMUKH,
LIEMEHTA.

Jlaboparopusie onwIThl. 20. [Tonydenue u pacno3naBanue Bogoposa. 21. MccnenoBanue moBepXHOCTHOTO HATSHKEHUS BOJIbI. 22. PacTBOpeHHe mepMaHTraHaTa
KaJIusl WJIM METHOTO Kyrnopoca B Boze. 23. ['maparanus o6e3BoxkeHHoro cynbdarta meau (11). 24. M3rorosnenue runcoporo ormnevyaTtka. 25. O3HakoMIIEHUE €
KOJUIEKIIMEH OBITOBBIX GHIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MUHEpaIbHON BOABI. 27. KauecTBeHHas peakius Ha ranoreHuaA-uoHsbl. 28. [lonydyenue

W pacrnio3HaBaHue kucioposa. 29. ['openue cepsl Ha Bo3ayxe U B kuciopoje. 30. CpoiicTBa pa3daBieHHOM cepHOM KUCIO0TH. 31. M3ydyenne cBONCTB aMMHaKa.
32. PacnioznaBanue coneit ammonus. 33. CBoiicTBa pa30aBieHHON a30THON KUCIOTHL. 34. B3anMoaeilicTBre KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI C MEJIBIO.
35. T'openue docdopa Ha Bo3ayxe u B kuciopoje. 36. PacmosnaBanue dpocdaros. 37. ['openue yris B kucinopose. 38. [lomydenne yroabHOU KUCIOTHI U
uszydenue ee cBoicts. 39. [lepexon kapOboHaToB B ruapokapOonatsl. 40. Paznoxxkenue rugpokapoonata Hatpus. 41. [Tonyuenne KpeMHEBOW KUCIOTHI U
W3y4YECHHUE €€ CBOWCTB.

[pakTryeckue padoThI:

[1.p.Ned. Pemenue sxcrepuMeHTaIbHBIX 3a/1a4 110 TeMe «lloarpyrma kuciopoaay.

I[1.p Ne5. Pemenune sxcniepuMeHTaNbHbBIX 3a/1a4 1o Teme «lloarpymma yriaepoaay.

I1.p Ne6. TTonydenwue, coOnpaHue U paclio3HaBaHUE T'a30B.

PesepBHOe BpeMsi Ha 00001IeHUe 3HAHUI 10 XMMHUH 32 KypC OCHOBHOI mKko.bl. [loaroroska k rocynapcreenHoil uroropoi arrecranuu (I'MA)
[Tepuonnueckuii 3akoH u [leprnonandeckas cuctemMa xumudeckux 3aeMeHToB . I.Menneneea. ®u3znuecknii CMbICI MOPSAIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB
MepUO/Ia U TPYNIbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B IEpUOAaX U Ipylnax B CBETE MPEICTABICHUM O CTPOSHUU aTOMOB
aneMeHToB. 3HaueHue [lepuoanueckoro 3akoHa.

Bubl XuMu4ecKkux CBSA3€H M TUIBI KPUCTATUIMUECKUX PEHIETOK. B3anMOCBsI3b CTPOEHUS U CBOMCTB BELIECTB.




Knaccudukanus XuMHUeCKUX peakuid 0 pa3NuYHbIM IPU3HAKAM (YUCIIO U COCTAaB PEarupyrolnX U 00pa3yrouXCs BEUIECTB; HAIMYUE TPAHUIIBI pas/erna
¢a3; TernoBoil 3¢ (hexT; N3MEHEHNE CTENeHEeW OKMCICHHUs aTOMOB; UCIIOJIb30BaHHUE KaTalln3aTopa; HalpaBieHne nporekanus). CKOpoCTb XMMUYECKUX PEAKIIUH
1 GaxTopbl, BIUAIOMKE Ha Hee. OOpaTUMOCTh XMMUYECKUX PEaKIMi U CIIOCOOBI CMEIICHUSI XUMUYECKOTO PaBHOBECHSI.

ITpoctble u croxHbIe BemecTBa. MeTauibl 1 HeMeTallbl. [ eHeTnyeckue psipl MeTasuia, HeMeTalla U nepexo Horo Metauia. OKCHIbl U TUAPOKCHIBI
(ocHOBaHMS, KUCIIOTHI, aM(OTEPHBIE TUIPOKCUIBI), cor. VX cocTaB, kinaccudukarys u 00mue XuMUIeCKHE CBOMCTBA B CBETE TCOPHH AJICKTPOTUTHUSCKON
JMCCOLIMALIUH.

Pe3epBHOe Bpemst

YyebHO-MeTOAMYECKOE 0OECIIEUEeHE

YMK 7 kiace

I'abpuensu O.C., Octpoymos WN.I'., Axnebunun A.K. Xumus 7 kiacc. BBoanslit kypc. Yuebnoe nocobue - M.: [Ipoda, 2013.

I'a6puensu O.C., Hunapesa I'.A. Xumus 7 kimacc. Meroandeckoe nmocodue k mponenesruaeckomy Kypey I'adbpuensa O.C., Octpoymos U.I'., Axne6unnn A K.
«Xumus 7 knacc. Beogusiit kype». — M.: [Ipoda,2012.

Ia6puensu O.C., [llunapesa I'. A.. Xumus 7 knacc. Pabouas rerpanp. - M.:[Ipoda,2013.

INabpuensn, O.C. Xumus. 8 ki1 : xumuueckuit sxkcnepuMenT B 1mkoie / O. C. I'abpuensH, H. H. Pynos, B. 1. TonkyHnos. — M.: [Ipoda, 2009.

Ia6puensa, O.C. Xumust. 8 k. : HactonbHast kaura as yautens / O. C. Tadbpuensn, H. I1. BockoGoitaukosa, A. B. fAmrykosa. — M.: JIpoda,

YMK 8 kiacc

Xumus: 7-9 knaccel. Paboune nmporpammel/T. 1. 'amOypueBa — M.: Ipoda, 2013 — 160 c.

Xumus. 8 knacc: Pabouast nporpamma nmo yueOnuky O.C. I'abpuensina. ®I'OC/ Koncrantunona 1.B. — Bonrorpan: Yuurens, 2014 — 99 c.

Xumus: 8-9 knaccel. Metoanueckoe nocodue. Beprukans. ®I'OC/ I'abpuensn O.C., Kynmosa A.B. — M.: Jlpoda, 2013 — 224 c.

Xumust: 8 kinacc. YueOnuk. ba3zossiii ypoBeHs. Beprukans. ®T'OC/ INabpuensa O.C. — M.: JIpoda, 2013 — 288 c.

Xumus: 8 knace. YueOnuk. ®I'OC/ Octpoymos WU.I'., T'abpuensa O.C. — M.: Muemosuna, 2013 -207 c.

Xumust: 8 kimacc. Pabogast rerpanp. K yueOnuky ['abpuensaa O.C. "Xumus. 8 kiacce”. Beprukans. ®I'OC/ Mukutiok A.Jl[. — M.: Dx3amen, 2014 —128 c.
Xumus: 8 knacc. Pabouas terpanp k yuebuuky O.C. 'abpuensna "Xumus. 8 kiacc”

(c recroBbiMu 3amanusivu EI'D). Beprukans. ®I'OC /Tabpuensn O.C., CnaakoB C.A. — M.: [Ipoda, 2013 — 208 c.

Xumus: 8 knace. TeTpaab Ui 1a00paTOpHBIX ONBITOB U MpakTudeckux padot. Beprukans. ®I'OC/ I'abpuensu O.C., Kymnosa A.B. M.: JIpoga, 2013 — 96 c.

YMK 9 knacc

Xumwst: 8-11 kmaccel. Pabouwne nporpammer o yuebuukam O.C. INabpuensaa. ®I'OC/ Macnakosa I'.1., Cabponos H.B., 'abpuensu

O.C. — Bonrorpaz: 2013 — 204 c.

Xumust: 9 xirace. YueOuuk. Beprukans. ®I'OC/ INabpuensa O.C.— M.: Ipoda, 2014 — 320 c.

Xumus: 9-i kinacc: yueOHuK a7 obmeodpaszoBatenbHbix yupexaeHuit (PI'OC) / Octpoymos N.IT, O. C. I'abpuensu O.C. — M.: Muemo3uHa, 2013 — 239 c.
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