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Pabouast mporpaMma rno yueOHOMY NpEAMETY
«XUMUL




Pabouas mporpamma no yaeOHOMY npenmeTy «XuMHs» pazpaboTaHa B COOTBETCTBHU C 3aKOHOM P® o1 29.12.2012 roga Ne 273-d3 «O06
oOpazoBanun B Poccuiickoit @enepanumy (¢ nmociaeyonmMu n3MeHeHusmMu), [Ipukazom MunucrepcTBa oopazoBanus U Hayku PO ot 17 nexabps
2010 roma Ne 1897 «O6 yrBepxkaennn dOenepalibHOTO rOCYAAPCTBEHHOTO CTaHIapTa OCHOBHOTO 00IIero oopa3zoBaHus (C MOCIETyOIIHMHA
n3MeHeHusMu). Pabodast mporpamMma rmo Xumuu ajs 8-9 KJ1accoB cocTaBieHa Ha OCHOBE: aBTOpCcKoit mporpamMel o xumuu O. C. N'abpuensina, A. B.
Kymmosoii (Paboune nmporpammel. Xumus, 8-9 kimaccer

1.Ilnanupyemble pe3yJbTaThl 0OCBOEHHUS yueGHOro npeamera B 8-9 kiaccax.
HYHOCTHEI BLTATELI M3VYECHHS VIeOHOIO IIPEIMET

JIMYHOCTHRIMM PE3VALTATAMY M3YICHUS MpeaMeTa « XUMHUT» B 8 Kitacce SIBISIOTCS CIIEAYIOINE YMEHUS:
® 0CO3HaBaTh €IUHCTBO U LIEJIOCTHOCTh OKPYKAIOIIEr0 MUPA, BO3MOKHOCTU €r0 MO3HAaBa€MOCTH U OOBSICHHUMOCTU Ha OCHOBE JOCTHXKEHHH
HayKH;

® TJIOCTCIICHHO BBLICTpAaMWBAaTh COOCTBEHHOE EJIOCTHOEC MHUPOBO33PCHUEC: OCO3HABATH l'IOTpe6HOCTB U TOTOBHOCTH K CaMOO6p330BaHI/IIO, B TOM
YHUCJIC U B paMKax CaMOCTOSTEIIEHOM JACATCIBbHOCTHU BHE IIKOJIbI,

® OIICHMBATh KU3HEHHBIE CUTYAIIMH C TOUKH 3pEHHUs 0€301macHOro oOpa3a >KM3HHU U COXPAaHEHUS 3[I0POBbS;
® OIICHUBATh HIKOJIOTMUYECKUN PUCK B3aUMOOTHOIICHUI YEJIOBEKA U TPUPO/IBL.

e (opMHPOBATH HKOJIOTUYECKOE MBIIIICHHUE: YMEHHE OLEHUBATh CBOIO ACSATEIbHOCTD U MOCTYIKU IPYTUX JIOAEH C TOYKU 3pEHUsI COXPaHEHUs
OKpY’KaIolllel Cpelibl - rapaHTa >KM3HU U OJ1aronoaydus Joaeil Ha 3emie.

MeTtanpeaMeTHBIMYU PEe3VILTATAMHU U3yUeHUs TpeaMeTa « XUMHSA» ABIseTcs (OPMUPOBAHUE YHUBEPCATIbHBIX
yueOHbIX JieiicTBuil (YVY /1) -peryJIsiTHBHBIX, IO3HABATEIbHBIX, KOMMYHHKATUBHBIX:



PerynaruBabie YY/I:

CaMOCTOSITEJILHO OOHAPYXHUBATh U (POPMYIUPOBATH YUEOHYIO IPOOIEMY, ONIPENEIATh 1elb yIeOHOH AeATeIbHOCTH;

BBIJIBUTaTh BEPCUM PELICHUS MPOOJIEMbI, 0CO3HABATh KOHEUHBII pe3yabTaT, BIOMPATh U3 MPEATI0KEHHBIX U UCKAaTh CAMOCTOSITEIBHO
CPEeACTBa JOCTHKEHUS LIEIH;

COCTaBJIATh (MHAUBUAYAIbHO WM B TPYIIIE) IJIaH PEIIeHUs TPOOIIEMBI;

paboTas Mo IU1aHy, CBEPATh CBOM JICHCTBHS C LENbIO U, IPU HEOOXOAMMOCTH, UCIIPABIISITh OLUUOKH CAMOCTOSITENBHO;

B JTMAJIOTE C YUUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSTEIHLHO BRIPAaOOTaHHBIE KPUTEPUU OLIEHKU.

Tloznasarenpusie YY:

AHAJIIN3UPOBATh, CpaBHUBATD, K.]'IaCCI/I(i)I/IHI/IpOBaTI) u O606H.[3TB q)aKTI)I U IBJIICHUA. BEISBIATE IMPUYUHBI U CIICACTBUA ITPOCTBIX SIBJICHUH.
OCYILIECTBIISITH CPAaBHEHUE, KiacCU(UKAIINIO, CAMOCTOATEIBHO BbIOUpAsi OCHOBAHUS U KPUTEPHUH JUIs yKa3aHHBIX JIOTUYECKUX OTepaluii;
CTPOHMTB JIOTHYECKOE PACCYXKACHUE, BKIIIOUYAIOIIEe YCTAHOBIICHUE TPUIHMHHO-CIICICTBEHHBIX CBSI3CH.

CO3/1aBaTh CXEMATHUECKUE MOJICIH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa.

COCTaBJIATH T€3HCHI, PA3JTUYHBIC BUJIBI TUTAHOB (TIPOCTHIX, CJIOXKHBIX H T.I1.).

npeoOpa3oBbIBaTh HHPOPMAILIMIO W3 OJTHOTO BUA B APYrou (TabiauIly B TEKCT H IIp.).

YMETh OIPEEIIATh BO3MOXKHBIE HCTOUHUKU HEOOXOJIUMBIX CBEICHUH, MPOU3BOIUTH MOUCK MH(OpMAIMK, aHAIM3UPOBATh M OICHUBAThH €€
JOCTOBEPHOCTb.

Kommyaukatusaeie YY1

CaMoCTOATENIHbHO OPraHU30BBIBaTh yueOHOE B3aMMOJICHCTBHE B rpymie (ONpeaessTh OOIIMe LeTu, pacpelessTh POJIH, JOTOBapUBATHCS JPYr C

1.

2.

JIPYrOM | T.J1.).

IInanupyemsble pe3yJibTaThl OCBOCHHS Y4eOHOIO NMpeaMeTa

HCHTCHLHOCTB o6pa30BaTeJle0r0 YUIpCIKKACHUA O6IJ.[€1"O 06p8.30BaHI/I$I B 06y‘leHI/II/I XUMHHU OOJIKHA OBITh HallpaBJICHa Ha JOCTHUIKCHUC 06y‘IaIOIJ_II/IMI/IC}I
CJICAYIOIUX JUIHOCTHBIX PE3yJbTaTOB:

B LIEHHOCTHO-OPUEHTAIIMOHHOH cepe - 4yBCTBO TOPJOCTH 3a POCCUICKYI0 XMMHUYECKYI0 HAayKy, I'YMaHHM3M, OTHOIIEHHE K TpPYy.1y,
LIEJI€YCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;
B TPYJIOBO# cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHel1Iel 00pa30BaTeIbHON TPACKTOPHH;



3) B O3HABATEJIbHOM (KOTHUTUBHOM, MHTEIUICKTYaIbHOMN) chepe —MOTUBAIIMS YUCHHUS, YMEHUE YIIPABIISTH CBOCH MO3HABATEIIBHOM JICSTEIBHOCTBIO.
MeTanpeaMeTHBIMH pe3y/a1bTaTaMH OCBOCHUS BBIITYCKHUKAMM OCHOBHOM IIKOJIBI IIPOI'PAMMBI 10 XUMUH SIBJISIOTCA:

1. BiajgeHue yHHMBEpPCaJIbHBIMU €CTECTBEHHO-HAyYHBIMM CIIOCOOAMH JIEATENbHOCTU: HaOJIOAEHWE, HU3MEpPEHHE, HKCIEPUMEHT, Yy4eOHoe
UCCIIeIOBaHNUE; IPIMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (CUCTEMHO-HH(DOPMAITMOHHBIN aHATIN3, MOACIHPOBAHUE) JUTS U3YUEHHS PA3THIHBIX
CTOPOH OKPYKaIOIIEeH NeHCTBUTEIbHOCTH;

2. WCHOJBH30BaHWE YHHBEPCAIBHBIX CIIOCOOOB JEATEIHHOCTH 10 PELICHHUIO MPOOIEM M OCHOBHBIX MHTEIUICKTYAJBHBIX OTIEPAINA: HCIIOJIb30BAHHUE
OCHOBHBIX MHTEJUIEKTYyaJIbHBIX oNepanuii: GopMynupoBaHUe TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 000011IeHNE, CCTEMaTH3allls, BbISIBIICHHE
IIPUYMHHO-CIICICTBEHHBIX CBSI3€H, TOUCK aHAJIOTOB;

3. yMEHHe TeHEepHPOBAThH HJIEH U ONPEICTIATh CPENICTBA, HEOOXOAUMBIE ISl HX peaTu3allii;

4. yMeHHe ONpeeNaTh UEeNH U 331a4H IeATeIbHOCTH, BBIOUPATh CPEJCTBA pealn3aliy Ledu U MPUMEHATh UX Ha MPAKTUKE;

5. HCMOJb30BaHUE PA3TUYHBIX UCTOYHUKOB JUISl MMOTYyYEHUS XUMUYECKOW HHPOpMAIIH.

IIpenmMeTHBIMHU pe3yIbTATAMU OCBOEHHUS BBIITYCKHUKaMU OCHOBHOM HIKOJIBI TPOTPAMMBI 110 XUMUU SIBJISIFOTCSI:

1. B mo3HaBarensHOM cdepe:

- 1aBaTh ONPEEICHNS N3YUYCHHBIX IOHATUMN: BEIECTBO (XUMUUECKUI 2JIEMEHT, aTOM, HOH, MOJIEKYJIa, KpUCTAJUINYECKasl PELIETKA, BEIIECTBO, IPOCTHIE
U CJIO’KHBIE BEIIECTBA, XUMHUECKasi (OpMyJia, OTHOCUTENIbHASI aTOMHAsl Macca, OTHOCUTEINIbHAs MOJIEKYJIIpHAs Macca, BaJICHTHOCTb, OKCUbI, KMCIIOTHI,
OCHOBAHHUs, COJH, aM(pOTEPHOCTb, MHAUKATOP, NMEPUOAMUYECKHN 3aKOH, MEpHOJUUYECKas CUCTEMa, MepHouuecKkas Tabiuua, U30TOIbl, XMUMUYecKas
CBSI3b, AIEKTPOOTPHULIATEIILHOCTD, CTEIIEHb OKUCIIEHUS, IIEKTPOJIUT); XMMHUUYECKas peakus (XMMHUYECKOe YpaBHEHHE, TeHETUUECKas CBsA3b, OKHCIICHHUE,
BOCCTAHOBJICHHE, JIEKTPOJIUTHUECKAs IUCCOLUAINS, CKOPOCTh XUMUYECKOH peakiin);

- popmynupoBats nepuoauueckuii 3akon J.JM1.MenneneeBa u packpblBaTh €0 CMbICII;

- ONMCHIBATh JAEMOHCTPALMOHHBIE U CAMOCTOSATEIBHO MTPOBEJACHHBIE SKCIIEPUMEHTBI, UCIIOJIB3Ys AJISl 3TOT0 €CTECTBEHHBIN (PYCCKHM, POAHOI) SA3bIK U
A3BIK XUMUU;

- OIIACBIBATh U PA3JINYaTh U3YUYEHHBIE KJIACChI HEOPraHMYECKUX COEAMHEHNN, IIPOCTHIE U CII0XKHBIE BEIIECTBA, XUMUUYECKUE PEAKLINN;

- KJIacCU(QUUUPOBATH U3Y4YE€HHbIE OOBEKTHI U SIBJICHUS,

- HaOJIIOJaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIILHO MPOBOAMMBIE OIBITHI, XMMUYECKHE PEAKLIUH, IPOTEKAIOLUE B IPUPOJIE U B OBITY;

- 1eNaTh BBIBOJIbI U YMO3AKIOUEHUS U3 HAOII0IeHUH, U3YyYEHHBIX XUMHUUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEU3YUEHHBIX BEIIECTB
10 AHAJIOTUU CO CBOMCTBAMU M3YYEHHBIX;

- CTPYKTYpUPOBATh U3YUYEHHBIN MaTepUal U XUMHUYECKYIO0 HH(POPMALIUIO, TOJYIEHHYIO U3 JPYTrUX HCTOUHUKOB,;

- MOJEIIMPOBATH CTPOEHUE ATOMOB JJIEMEHTOB IIEPBOTO - TPETHETO MEPUOIOB, CTPOECHUE MPOCTEHIINX MOJIEKYI.

2. B 11eHHOCTHO-OpUEHTALMOHHOM cdepe:

- aHAJTU3UPOBATh U OLICHUBATH MOCIEICTBUS Il OKpY)KaIolIe cpesibl ObITOBOM M MPOU3BOACTBEHHOHN NESITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOM BEIIECTB;



- pa3bCHATH HA IpUMepax (MPUBOJAUTH MPUMEPHI, IOATBEPKAAIOIINE) MAaTEpUATLHOE €AMHCTBO U B3aMMOCBSI3b KOMIIOHEHTOB KUBOW U HEKUBOM
MPUPOBI U YEIIOBEKA KaK BaXKHYIO YacCTh 3TOT0 €UHCTBA;
- CTPOUTDH CBOE MIOBEJICHHUE B COOTBETCTBUM C IPUHITUIIAMHU OCPEKHOTO OTHOIICHUS K TIPUPOJIE.
3. B tpynoBoii cdepe:
- IJTAHUPOBATh U MPOBOJIUTh XUMUYECKUMN SKCIIEPUMEHT;
- HCIIO0JI30BATh BEIIECTBA B COOTBETCTBUHM C UX MPEIHA3HAYCHUEM U CBOMCTBAMU, ONMCAHHBIMU B MHCTPYKIHUSIX 110 IPUMEHEHUIO.
4. B cepe Oe30macHOCTH KU3HEAEATENBHOCTH:
- OKa3bIBATh MEPBYIO TOMOIIb ITPU OTPABJICHUAX, 0KOTaX U APYTrUX TPaBMaX, CBI3aHHBIX C BEIIECTBAMU M JTAOOPATOPHBIM 000pYI0BAHUEM.
IIpuMepHbIe HAPABJIEHNSI POEKTHOI J1eiTeJbHOCTH o0yyaommxcsi. 1. PaboTa ¢ MCTOUHMKAMU XUMHYECKOW MH(POPMAIIUN — HUCTOPUUECKHUE
0030pbI CTAHOBJICHUS W PA3BUTHS M3YYCHHBIX MMOHATUM, TEOPUH, 3aKOHOB; KU3HB U JICATEILHOCTD BBIJAIONINXCS YICHBIX-XUMHUKOB. 2. AHATUTUUECKHE
0030pel HMH(pOpPMAIIMKA IO PEIICHUIO OINPEACICHHBIX HAYYHBIX, TEXHOJIOTHMUECKUX, TMpakThdeckux mpobnem. 3. OBiageHHE OCHOBaMH
XUMHUYECKOTO aHanmu3a. 4. OBiaJieHue OCHOBaMU HEOPTraHUYECKOTO CUHTE3a. JIMYHOCTHBIMM pe3yabTaTAMU U3YYEHUS NTpeaMETa « XUMUSD) ABISIOTCS
CIIEIYIOLIME YMEHUS:
Oco3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPY)KAIOIIET0 MUPa, BOBMOYKHOCTH €r0 MO3HABAeMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTIKEHUN HAYKU.
[TocTenenHo BeICTpanBaTh COOCTBEHHOE 1€JIOCTHOE MHUPOBO33PEHUE:
OCO3HABATh MOTPEOHOCTH M TOTOBHOCTh K CAaMOOOPa30BaHUIO, B TOM YHCIIE U B PAMKaX CaMOCTOSITENIbHOM JesITeTbHOCTH BHE IIKOJIBL;
OIICHUBATh KU3HEHHBIE CUTYAIlUU C TOUKU 3peHUs 6e30MacHOro o0pasa KU3HHU U COXPAHEHUS 3/10POBBS;
OLICHUBAThH HKOJOTMYECKUN PUCK B3aUMOOTHOIIEHUI YE€JIOBEKA U IPUPOIBI.
Bri6upaTh moctynku, HaleJIeHHbIe Ha COXpaHEHHUE U OepexHOE OTHOIICHHE K MPUPOJE, 0COOCHHO KHUBOM, n30erasi MpOTUBOIOIOKHBIX MOCTYIIKOB,
IIOCTEIIEHHO y4ach M OCBAMWBAasl CTPATETHIO PALIMOHAIBHOTO IIPUPOAOIIOIb30BAHNUS.
Cpeocmeom pazeumus AMUHOCTHBIX PE3ylIbTaTOB CIIY)KAaT y4eOHbII MaTepuan W MPOJyKTUBHBIC 3a/laHUsl ydeOHMKA, HAlleJICHHbIE HA 6-10 JTUHUIO
Pa3BUTUS — YMEHHE OILIEHUBATh MOBEJICHUE YEIOBEKa C TOUKU 3PEHUS XUMUYECKON O€30MacCHOCTH 110 OTHOUICHHIO K YEJIOBEKY U MPUPOJIE.
MeTanpeaMeTHBIMH pe3yabTaTaMH U3yUeHHS Kypca « XUMUs» sSBJseTcs popMupoBaHUE YHUBEpCaIbHBIX YueOHbIX aeiictBuil (Y'Y ).
Pecynamusnvie YYI.
CamocTosaTenbHO 0OHAPYKUBATh U (OPMYTUPOBATH YUEOHYIO IPOOIEMY, ONIPENENISITh 11eb YUeOHO! 1eATeNbHOCTH, BRIOUPATh TEMY ITPOEKTA.
BoiaBurate Bepcuu peieHus npoOieMbl, 0CO3HABATh KOHEUHBIH pe3yNabTaT, BHIOMpATh U3 MPEAJIOKEHHBIX U UCKATh CAMOCTOATEIHHO CPE/ICTBA
JOCTH>KEHHS LS.
CocTaBisTh (MHAWBHIyaTbHO WIU B TPYIINE) TUIAH pelieHus mMpoOaeMbl (BBITOJIHEHUS TIPOEKTA).
PaGoras o mnany, CBEpsITh CBOU ACHCTBHUS C LENbIO U, TPU HEOOXOIMMOCTH, UCTIPABIISATH OLMIMOKH CaMOCTOSITENHHO.
B nmuanore ¢ yuntenem cOBEpIIEHCTBOBATH CAMOCTOSITENHHO BRIPAOOTAaHHBIE KPUTEPUHN OLICHKH.
CamocTosaTenbHO 0OOHAPYKUBATh U (GOPMYTUPOBATH MPOOIEMY B KIIACCHOW U MHIUBUIYATbHOW y4eOHOU IeATETHHOCTH.




BoiaBurats Bepcuun pelieHus: npoOneMbl, 0CO3HAaBAaTh KOHEUHBIN pe3yJbTaT, BHIOMpPATh U3 MPEAJIOKEHHBIX U UCKATh CAMOCTOATEIbHO CPE/ICTBA
JOCTUKEHUS LIEIH.

CaMOCTOATENBHO 0OCO3HABATH IPUUMHBI CBOETO yCII€Xa WM HeyclieXa U HaXOUTh CIIOCOOBI BBIXO/AA U3 CUTYallMM HEeycleXa.

Cpeocmeom ¢hpopmuposanus peryasTUBHBIX Y'Y [] ciy’kaT TEXHOIOTHS MPOOIEMHOTO AUAIOTa Ha 3Tale U3y4eHHUs] HOBOTO MaTepHata U TEXHOJIOTHS
OIICHMBAHMSI 00PA30BATENbHBIX TOCTHKEHUHN (YUEOHBIX YCIIEXOB).

lloznasamenvuvie YV/I:

AHanu3upoBartk, CPAaBHUBATh, KJIACCU(PUIMPOBATH U 00001IaTh (PAKTHI U SIBIECHUS. BBISIBISTS MPUUNHBI U CIIEJCTBUS MPOCTHIX SBICHUI.

OcymiecTBIATh CPaBHEHHE, CEPUALIMIO U KJIACCU(UKAILINIO, CAMOCTOSTEIBHO BBIOMPAsi OCHOBAHUS M KPUTEPUU /ISl YKa3aHHBIX JIOTHUYECKUX
orepanuii; CTpOUTh KJIACCU(PUKAIIMIO Ha OCHOBE IMXOTOMHUYECKOI0 JIeJIeHUs (Ha OCHOBE OTPULIAHUS).

CTpouTh JOTHYECKOE pacCyX ACHHE, BKIIIOYAIOIIee YCTAaHOBJIEHNE MPUYMHHO-CIEICTBEHHBIX CBS3EH.

CoznaBaTh cXeMaTHUECKHE MOJIENIN C BBIJICIIEHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK OOBEKTA.

CocTaBiTh T€3UCHI, pa3IMYHbIE BU/IbI MJIAHOB (ITPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbIBaTh MHGOPMAIMIO U3 OAHOTO BU/Ja B Ipyroi (Tabiuily B
TEKCT | TIp.).

BrruuThIBaTh BCe yPOBHU TEKCTOBOW MHGMOPMAITUH.

YMeTh omnpenensTh BO3MOXKHbBIE UCTOYHUKN HEOOXOIMMBIX CBEACHUN, TPOU3BOJUTH MOUCK UH(POpPMAIUH, aHATU3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTb.

YMeTh UCHOIb30BaTh KOMIIBIOTEPHBIE M KOMMYHHUKAIMOHHBIE TEXHOJIOTMHM KaK MHCTPYMEHT Ui JOCTH)KEHHS CBOUX Lielei. YMeTh BbIOMpaTh
a/IeKBaTHbBIE 33a]]au€ MHCTPYMEHTAJIbHbIE MPOTPAaMMHO-AMNapaTHBIE CPEICTBA U CEPBUCHI.

Kommynurxamusnvie YVJI:

CaMoCTOATEIHbHO OPraHU30BBIBATh YueOHOE B3aMMO/ICICTBHE B Ipymie (OmpeAensTs oOLue eld, pacipeaessaTh POiu, JOrOBAPUBATHCS JIPYT C
JPYrOM | T.]1.).

OTtcTauBasi CBOIO TOUKY 3p€HUs, IPUBOIUTH apPTYMEHTHI, MOATBEPKAAT UX (PaKTamH.
YMeTh B3MISIHYTh HAa CUTYAIUIO C MHOW MO3HUIIMH U IOTOBAPUBATHCS C JTIOAbMH WHBIX MO3HUIIUN.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y] ciaykaT TEXHOJOTUS MPOOJIeMHOTO Auanora (MoOyXAaloluid U MOABOJSIINKA JUANIOT) U
paboTa B MaJbIX TPYIINax, TAKKE UCIOJIB30BaHUE HA YPOKAX AIEMEHTOB TEXHOJIOTHH MPOYKTUBHOTO YTEHHUSI.

IIpenmMeTHBIMHU pe3yIbTaTAMM H3yYCHHUS PpeAMETa «XUMHUD SBISIOTCS:
1.B no3naBarenwHO chepe:

b AaBaTb ONPCACIICHUA HN3YYCHHBIX NOHATHH: «XUMHUYECKUU QJICMCHT», «ATOM», «HOH», «MOJICKYJIa», «IPOCTBIC M CJIOKHBIC BCHICCTBA»,
«BCIICCTBO», «XUMHUYCCKaA (I)OpMYJ'Ia», «OTHOCHUTCIIbHAsA aTOMHAd MacCCa», «OTHOCHUTCIIbHAA MOJICKYJIApHAass MaccCa», «BAJICHTHOCTL», «CTCIICHb
OKHCJICHUA», «KPUCTAJUIMYCCKAd PCHICTKA», «OKCHIABD», «KUCIOTBD», «OCHOBAHUI», «COJIN», ((aM(I)OTepHOCTL», CMHIAUKATOP», ((HepI/IOI[I/I‘leCKI/Iﬁ
3aKOH», «IICPHUOANYCCKAA Ta6m/1ua», «U30TOIIbD), «XUMHUUYCCKAA CBA3bL», «QJICKTPOOTPHULATCIBHOCTLY), «XUMHUUCCKAA PCAKLIUA»), «XHUMHUUCCKOC
YPaBHCHUC), KTCHCTUUCCKA CBA3b», KOKHUCICHUC), «KBOCCTAHOBJICHUC), «QJICKTPOJIUTUYCCKAA AUCCONUALNA», «CKOPOCTh XHMHUYECKOH pPCaKkum»,
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b OImrcCaTh ACMOHCTPALMOHHBIC 1 CAMOCTOATCIIBHO IMMPOBCACHHBIC XUMHNYCCKHUEC SKCIICPUMCHTDI,
b OIMMCBIBATH U PA3JIMYATh U3YYCHHBIC KJIACChl HCOPraHUYCCKUX COGI[HHCHHﬁ, IMPOCTHIC U CJIOKHBIC BEHICCTBA, XUMHWYCCKHUE PCAKIINU,
. KJIACCU(UITUPOBATH N3ydeHHBIC OOBEKTHI U SBJICHUS,
b ACIaTb BBIBOABI WU YMO3AKJIKOUCHUA U3 Ha6JHOI[eHI/H\/JI, HN3YYCHHBIX XMUMHYCCKHUX 3aKOHOMCpHOCTeI71, IMPOrHO3UPOBATH CBOMCTBaA HCHU3YUYCHHBIX
BEIIECTB 110 aHAJIIOTHUHU CO CBOMCTBAMH U3yYCHHBIX;
. CTPYKTYpPUPOBATh N3YUYEHHBIN MaTeprall 1 XUMHUUECKYI0 HH(POPMAIUIO, OJIYYEHHYIO U3 APYTUX HCTOUYHUKOB;
J MO/ISITMPOBATH CTPOSHHE aTOMOB JIEMEHTOB 1-3 mepro0B, CTpOEHHE IPOCTHIX MOJICKYIT;
2. B ileHHOCTHO - OpueHTaIMOHHOM cdepe:
. AQHATM3UPOBATH U OIEHUBATH MOCIEACTBUS JJIs OKPY>KAIOIIEH cpeibl OBITOBOM M MPOM3BOJICTBEHHOM IEATEILHOCTH YE€JI0OBEKA, CBI3aHHOM C
nepepaboTKOM BEIIECTB;
3. B tpynoBoii chepe:

* IIPOBOAUTH XUMHUYECKUI OKCIICPUMCHT,
4. B cdepe 6€30MaCHOCTH KUZHEACITCILHOCTH

* OKa3bIBAaTh MEPBYIO TOMOUIb MPU OTPABIICHUSAX, 05KOTaX U IPYTUX TpaBMax, CBSI3aHHBIX C BEUIECTBAMH U J1a00OpaTOPHBIM 000PYIOBAHUEM.
* XUMUYECKOM CUMBOJIMKH: 3HAKOB XUMHUYECKHX JI€MEHTOB, (OPMYJ XUMUYECKUX BEIIECTB U yPaBHEHUN XUMUYECKUX PEAKIIHiA;
* BOXKHEUIINX XUMHYECKUX MOHITHIA: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYyJa, OTHOCUTENIbHbIE aTOMHAasi U MOJIEKYJsipHasi Macchl, HOH, XUMHUYECKast
CB$I3b, BEIIECTBO. KJIacCU(UKAILKUS BEIIECTB, MOJIb, MOJISIpHASI Macca, MOJISIPHBIM 00beM, XUMHUYECKasi peakius, Kiaccuukamnus peakui, 1eKTPOIUT
Y HERJIEKTPOJIUT, SJEKTPOIUTUYECKAS JUCCOLUAIIMS, OKUCIUTENb M BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAHOBJICHHUE;
* OCHOBHBIX 3aKOHOB XUMHHU: COXPAHEHUS MACChl BEUIECTB, TOCTOSHCTBA COCTaBa, IEPUOINUYECKUIA 3aKOH;
* Ha3bIBaTh: XUMHUECKUE AJIEMEHTHI, COSTMHEHHS U3YYECHHBIX KJIacCOB;
* OOBACHATH (PU3MYECKUN CMBICI aTOMHOTO (IOPSIKOBOTO) HOMEpa XMMHMYECKOTO 3JIEMEHTa, HOMEPOB TPYIIBI U MEPHOJa, K KOTOPBIM DJIEMEHT
MpPUHAUISKUT B nepuoanyeckoit cucreme .M. MenzaeneeBa; 3aKOHOMEPHOCTH HM3MEHEHHUsS CBOMCTB 3JIEMEHTOB B MpEENiax MalbIX MEPUOJIOB H
TJIaBHBIX MTOATPYIIIT; CYIIIHOCTh PEAKIMI HOHHOTO 0OMEHa;
*XapaKTepU30BaTh: XUMUYECKUE AIEMEHTHI (0T BOJOPO/a 0 KalbllMsi) HA OCHOBE WX MOJOXKEHUS B nepuoanyeckoii cucreme J.M.MenneneeBa u oco-
OEHHOCTEI CTPOCHUS UX aTOMOB; XMMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB;
* OMpENENATh: COCTaB BEIIECTB MO UX (GopMyliaM, MPUHAIIEKHOCTh BEUIECTB K OINPEJEIIEHHOMY KIIAcCy COCIUHEHUH, THIbl XUMUYECKUX PEaKIHid,
CTENeHb OKHUCIICHUS 3JIEMEHTA B COETUHEHUSAX, TUIT XUMHUECKOM CBS3U B COETMHEHUSAX, BOZMOKHOCTh IIPOTEKAHUS PeaKIHii
HMOHHOTO OOMeHa;
COCTaBJIATh: (POPMYJIBI HEOPraHUYECKUX COECAMHEHUHM M3YYEHHBIX KIaCCOB; CXEMBbl CTPOEHHS aTOMOB NepBbIX 20 3JI€eMEHTOB MEPUOUUECKON CUCT EMBI
J.. MenneneeBa; ypaBHEHHs] XUMUUYECKHX pPeaKInii;
* o0palaThCsi ¢ XMMUYECKOM MOCyI0i U Tab0paTOPHBIM 000pYI0BAHUEM;
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* BBIUMCIIATH: MacCOBYIO JOJIF0O XMMHUYECKOTO IEMEHTa HO (OpMyse COCIMHEHUS; MACCOBYIO JIOJIO BEIECTBA B PAcTBOPE; KOJIMYECTBO BEIIECTBA,
00BbEeM MJIM MacCy 10 KOJIMYECTBY BEIIECTBA, 00bEMY MIIM MacCe PeareHTOB WIN MPOAYKTOB PEaKIHH;

Hcnonp3oBanne npuoOpeTeHHBIX 3HAHWNA W YMEHHMH B TNPAKTHYECKOW NESITEIBbHOCTH M TOBCEIHEBHOHN JKM3HU IJisi: 0OE30MacHOTrO OOpamieHus ¢
BEIIECTBAMU M MAaTEpPUAIAMM; DSKOJIOTMYECKHM TI'PAaMOTHOTO IIOBEACHUS B OKPYKAIOWIEW Cpele; OLEHKH BIMSAHUSA XUMHUYECKOIO 3arpsA3HEHUS
OKpY’Karolllel Cpelibl Ha OpPraHu3M YeJIOBEKa; KPUTHUYECKOW OILIEHKH MH(POpPMAIMHU O BEIIECTBaX, UCIOJIb3yEMbIX B OBITY; IPUTOTOBIEHUS PacTBOPO B
3aIaHHOW KOHLIEHTPALUH.

. nosnoxxenne metayios B [1.C.;  meTamnnueckas cBs3b, METANINYECKas] KPUCTAIIIMYECKAsl PEILIETKA;

. (u3nyeckue cBocTBa METAIJIOB.

. o01Ire XUMIU4YecKre cBoiicTBa Me: B3anmoeiicteue ¢ HeMe, BOIOH, KHCIOTaMH, COJISIMU.

. KJIaCCU(UKAIUIO CIUIaBOB HAa OCHOBE YEPHBIX (UYTYH U CTallb) U IIBETHBIX METAIJIOB, XapaKTEPUCTUKY (PU3NYECKUX CBONCTB METAIIIOB.

. OCHOBHBIE CIIOCOOBI TOJy4eHHsI Me B IPOMBIIIIIEHHOCTH.

. BaYKHEHIIINE COETUHEHUS LIEI0YHO3EMETbHBIX METAIJIOB

. XMMHYECKHE CBOICTBA aTlIOMUHUS, Kele3a.

. OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB-METAJIOB B MPE/IENax INIABHBIX MOArPYIIIL;

. XapaKTepU30BaTh CTPOCHUE U O0IIKE CBOMCTBA METAILIOB;

. OIMCHIBATh CBOMCTBA BBICIINX OKCUAOB IEMEHTOB-METAUIOB U COOTBETCTBYIOIIMX UM OCHOBAHU;

. ONMCHIBATh PEAKLINH BOCCTAHOBJICHHS METAJNIOB U3 X OKCHJIOB;

. XapaKTepU30BaTh YCIOBUS U CIIOCOOBI IPEAYIPEXKIEHUST KOPPO3UU METAILIOB;

. XapaKTepu30BaTh CBOMCTBA M 00JIACTH IPUMEHEHHS METAJUIMYECKHX CILIABOB;

. COCTaBJIATh CXEMbI CTPOECHUS aTOMOB JIEMEHTOB-METAJIOB JINTHSL, HATPUS, MarHUsl, aIFOMUHMS, KaJIHsl, KaJabLKs);

. - 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB-METAJIOB B Ipe/iesax INIaBHbIX MOATPYIIIL;

. XapaKTEePU30BaTh XUMUYECKHE CBOWCTBA METAJUIOB U UX COCAVHEHHUI;

. ONMCHIBATh CBS3b MEXY COCTABOM, CTPOCHHEM, CBOMCTBAMHU BELIECTB-METAUIOB U UX ITPUMEHEHUEM;

. -HMCII0JIb30BaTh IPUOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTUUECKON €ATEIbHOCTH U IOBCEAHEBHOM KU3HU: 17151 Oe30macHoro ooparieHus ¢ Me,
HKOJIOTUYECKU I'PAaMOTHOI'O MIOBEJICHUS B OKpYKAIOIEH cpesie, KpUTUYECKOH OLIEHKHM HH(OPMAILMU O BELECTBAX, UCIIOJIb3yEMBIX B OBITY

. 3alMChIBAaTh YpaBHEHMS peakuuil B3aumojenctsus ¢ HeMe, kucinoraMu, cosiMu, UCNIONb3Yys JIEKTPOXUMHUYECKUN psj HaNpspkeHus Me ais
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB

. OTHCHIBATH CBOMCTBA U 00JACTH MPUMEHEHUS Pa3IMYHBIX METAJUIOB U CIUIABOB

. COCTaBJIAATh CXEMY CTPOEHUS aTOMa XKEJIe3a;

. 3alMCBIBATh YPAaBHEHMsI peakMi XUMUYeCKUX cBOMCTB xene3a (OBP) ¢ o6pa3zoBaHueM coelMHEHHH ¢ Pa3TUYHBIMU CTETIEHAMH OKUCICHHUS;
. ONpeJIeNsTh COeMHEHHs, cojiepskalye HoHbl Fe?* u Fe3* ¢ momolpio kKauecTBEHHBIX peakiuii

. oOpamiarbesi ¢ XUMUYECKOH MOCy10# 1 1ab0paToOpHBIM 000PYA0BAaHUEM;



° Ppacrno3HaBaThb OIMBITHBIM ITYTEM COCANMHCHUA MCTAJLI.

. nojiockeane Hemetawios B [1.C. JI.1.Menneneena;

. ATOMHBIC XapaKTEPUCTUKU 3JIEMEHTOB-HEMETAIUIOB, MPUYMHBI 1 3aKOHOMEPHOCTH X U3MEHEHHS B IEPUOJAX U TPYIINAX;
. -0COOCHHOCTH KPUCTAITMYECKOTO CTPOSHUSI HEMETAILIOB;

. -CTpPOEHHE aTOMOB-HEMETAIIOB, (PU3UUECKHUE CBOMCTBA.

. - CTPOEHHE aTOMOB TaJIOTE€HOB, CTETICHH OKUCIICHUS, (PU3UUYECKUE M XUMUYECKHUE CBOMCTRA.
. -CBOMCTBA CEpHOM KUCJIOTHI B CBETE npeacTaBieHuit TO/;

. -OKHCJINTENIbHbIE CBOMCTBA KOHII. CEpHOI K1CI0ThI B cBeTe OBP;

. -Ka4yeCTBEHHYIO PEaKIIMIO Ha CyNIb(aT-uoH.

. -pu3nyecKue U XMMUYECKHUE CBOICTBA a30Ta;

. -KpyroBOpPOT a30Ta B IPUPOJIE.

. - CTPOEHHUE MOJICKYJIBl aMMHAKa;

. -JIOHOPHO-AKIENTOPHBIN MEXaHNW3M 00pa30BaHUs CBS3H B HOHE aMMOHHUS,

. -CBOMCTBA aMMMaKa,

. -CIIOCOOBI MOTYYCHHS U PAcTIO3HABAHUS aMMHaKa

. - CBOMCTBA KUCJIOPOJAHBIX COETUHEHUI a30Ta U @30THOM KUCJIOTHI KaK OKHCIIMTES.

. - XapaKTepU30BaTh CBOMCTBA YrIePOoaa U 3JIEMEHTOB MOATPYMIIbI YIJiepoia

. - CBOMCTBA, 3HAUCHHUE COCAMHEHUN YTIIEpOJia U KPEMHUSI B )KMBOM M HEKUBOU MPUPOJIE.

. -COCTaBJISITb CXEMbI CTPOCHHUSI aTOMOB XMMHUUYECKHUX 3JIEMEHTOB ~-HEMETAJIJIOB;

. -JlaBaTh XapaKTEPUCTUKY dJIEMEHTaM-HeMeTaiaM Ha OCHOBE uX noJjiokenus B [ICX0;

. -00BACHSTH CXOJICTBO M Pa3INYKe B CTPOCHUH aTOMOB 3JIEMEHTOB-HEMETAIIIOB;

. - OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XUMHUUYECKHUX DJIEMEHTOB-HEMETAILIOB;
. - XapaKTepPU30BaTh XUMHUUECKHE FJIEMEHThI-HEMETAIbl MAJIbIX TIEPHOJIOB;

. - ONHMCBIBAaThb CBOMCTBAa BBICHIUX OKCHJIOB XHMHYECKHX JJIEMEHTOB-HEMETAJUIOB MajlbIX IE€PUOJIOB, a TaKkXe
COOTBETCTBYIOIIMX UM KHUCJOT;

. -CpaBHMBATh HEMETAJUIbI C METAJNIAMU

. - COCTaBIIATh CXEMbI CTPOEHUSI aTOMOB IaJIOT€HOB;

. -Ha OCHOBAHUU CTPOEHUSI aTOMOB OOBSICHATH U3MEHEHHE CBOMCTB raJlOr€HOB B TPYIIIIE;

. -3alUChIBATh YPABHEHUS peaklmii ¢ Touku 3peHust OBP

. -XapakTepu30BaTh XUMHUECKHUE 3JIEMEHTHI IOArPYIIIBI CEPHI;

. -3alUChIBATh YPABHEHUSI XUMUYECKUX PEAKIIUI B MOJIEKYISIPHOM U ¢ TOUkH 3peHust OBP

. - OIIUCBIBAThH CBOMCTBa aMMuaka ¢ Touku 3peHus OBP u ero ¢usnonorndeckoe Bo3eiCTBHE HA OPraHU3M
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- 00pamarbes ¢ XMMUYECKOU MOCYI0N 1 JIA00OPaTOPHBIM 000PYyI0BAaHUEM;
-TI0JTy4aTh U cOOMPaTh aMMHUAK;
-paCIIO3HaBaTh OIIBITHBIM ITYTEM aMMHAK
- COCTaBJIATH CXEMBI CTPOEHHUA aTOMOB JJIEMEHTOB IIOATPYIIIIEL YIJIepoaa
- COCTaBJISITH (DOPMYJIIBI COSTMHEHHI YIIIepo a U KPEMHHSI, WILTIOCTPUPYIOIINE CBOMCTBA KApOOHATOB U CUITMKATOB
-pacrno3HaBaTh PACTBOPHI KHCIIOT U IIEI0YEH, XIIOPUI-, CYyIb(haT-, KapOOHAT-HOHBI M HOHBI aMMOHHSI,
- OIMUCBIBATb XUMHUYCCKOC 3arpsA3HCHUC OKPY)KaIOHIGI\/JI CpCabl KaK CIICACTBUC IMTPOU3BOJACTBCHHBLIX IPOUCCCOB, CIIOCOOBI 3alIUThI OT 33Fp$[3H€HHI>i
HUCITIOJIL30BATh HpI/IO6p€T€HHI)I€ 3HAaHUA 1 YMCHUS B HpaKTHqCCKOﬁ JCATCIIBHOCTHU U HOBCGI[HGBHOﬁ JKU3HU OJIA:
00BSACHEHUS! XUMUYECKUX SIBJICHUM, TPOUCXOSAIINX B PUPOJIE, OBITY U HAa IPOU3BO/ICTBE;
HKOJIOTUIECKH TPAMOTHOTO TIOBEACHHUS B OKPYKAIOIIEH Cpee;
OLCHKU BIIMAHUA XUMHUYCCKOTO 3arpsA3HCHUSA OKPY)I(aIOHIeI)’I CpE€abl HA OpraHru3M 4YC€JIOBCKA N APYTUC )KUBBIC OPraHU3MEI;
0€301TacHOTO 0OpAICHHS ¢ TOPIOYUMHU U TOKCHYHBIMHU BEIICCTBAMH, JJA0OPATOPHBIM 000PYIOBAHUEM;

KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XMMHUECKON MH(POPMAIIH, OCTYNAIOMIEN U3 Pa3HbIX HCTOYHUKOB.

Coaepikanue y4e0HOIro MaTepuaJia 1no y4e0HoMy npeamery
«Xumum» 1 8-9 kiaaccon

8 kaacc (704)



OcHOBHOE cofiep’kaHMe Kypca XUMHHU 8 KJlacca COCTaBIISIIOT CBEIEHUS O XUMMYECKOM 3JIeMEHTe M (hopMax ero CyleCTBOBAaHHs — aTOMax, M30TONAaX, MOHAX;
MIPOCTBIX BEIIECTBAX M BAKHEHMIIUX COEAMHEHUSIX JIEMEHTOB (OKCHIaX, OCHOBAHMSX, KUCIOTaX M COJIAX), O CTPOEHHH BEIIECTBA, HEKOTOPHIX 3aKOHOMEPHOCTSIX
MPOTEKaHUSI XUMHYECKUX PEaKLUH U UX KIacCUPUKAIINH.

BBenenue (4 )

XuMus Kak 4acTb ecrecTBo3HaHus. [Ipeamer xumun, Metoapl MO3HAHUS B XMMUM: HaOIIOA€HNE, SKCIIEPUMEHT, MOJieIupoBaHue. McTouHnKH
XUMHUYECKON MH(pOpMaIny, ee MoJIydeHUe, aHaJIu3 U MIPEJICTaBICHHUE €r0 Pe3yIbTaToB.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (pOpMax ero CylecTBOBaHUS: CBOOOHBIX aTOMaXx, MPOCTHIX U CJIOKHBIX BEIIECTBA

[IpeBpamenus BemecTs. OTIMYNE XUMUYECKUX PEaKIMi OT pU3NUYEeCcKUX ABICHUI. Posib XMMIM B )KU3HU YenoBeka. Xemodumus u xemopoous.
KpaTkue cBenenus u3 UCTOpuM BO3HUKHOBEHUS U pa3Butusa xumuu. [lepuon anxumuu. [lonstue o punocopckom kamue. Xumus B XVI B. Pa3sutue
xuMuH Ha Pycu. Ponb 0Te4ecTBEHHBIX yUEHBIX B CTAHOBJIEHUHM XUMUYECKOM Hayku - pabotel M. B. Jlomonocona, A. M. byrneposa, J[. 1.
Meunneneena.

XuMuYeckasi CUMBOJIMKA. 3HAKM XUMHUYECKHX DJIEMEHTOB M IMPOUCXOXACHHE UX Ha3BaHWU. Xumuueckue (opmynbl. MHAEKCH U KO3PPUIIMEHTHI.
OTHOcUTENbHBIE aTOMHAS! U MOJIEKYJIIpHAst Macchl. PacueT MaccoBOi I0JIM XUMHUYECKOTO 3JIeMeHTa 1Mo (GopMyJie BEIIeCTBa.

[lepuoauueckas cucrema xumuueckux 3nemeHToB [[. . Menzeneesa, ee cTpykTypa: Malible U OOJIbIINE MEPUO/IbI, TPYIIIBI U MOATPYIIHBI (TI1aBHAS U
no6oynas). [lepuoanueckas cuctema Kak CipaBOYHOE OCOOUE IS TTOTYUYEHUSI CBEJICHUIM O XMMHUYECKUX dJIEeMEHTaX.

Pacuernble 3axaun. 1. HaxoxaeHre OTHOCUTEIBPHOM MOJIEKYJIIPHON MacChl BEIIECTBA MO €r0 XUMHUYECKOH dopmyrie. 2. BerarciieHne MaccoBO 101
XMMHYECKOTO 3JIEMEHTa B BEIIECTBE IO €ro Gopmyie.

HemoucTpanmuu. Monenu ( mapocrepxkueBsie n Crioapra - bpuriieda) pasauuHbIX MPOCTBIX M CIOKHBIX BemiecTB. KOJUTEKIUS CTEKISHHOM
XUMUYECKOH nocypl. Komuiekuus maTepralioB 1 U3/1€JIMi Ha OCHOBE allFOMUHUS. B3anMoneiicTBre MpamMopa ¢ KUCIOTOM U IOMYTHEHUE U3BECTKOBOU
BO/IBI.

JIaboparopusbie onbIThl. JI. O. Ne 1.CpaBHEeHUE CBOMCTB TBEPABIX KPUCTAJUIMUECKUX BeliecTB U pacTBopoB. JI. O. Ne 2.CpaHeHne CKOPOCTH UCHapeHust
BO/IbI, OJICKOJIOHA U STHUJIOBOTO CIHPTA C PHILTPOBAIBHONU OyMaru.

Tema 1. ATOMBI XHMHYECKHUX 3JI€EMEHTOB (9u)

ATOMBI Kak popMa CyIIeCTBOBAHUS XUMHUYECKHUX 3N1eMeHTOB. OCHOBHBIEC CBEJICHUS O CTPOSHUH aTOMOB. JloKa3aTenbCcTBa CIOKHOCTH CTPOSHUS
atomoB. OnbITel Pesepdopra. [TnanerapHast Moiens CTpOEHHSI aToMa.

CocraB aTOMHBIX s1/Iep: TPOTOHBI U HEUTPOHBL. OTHOCUTENIbHAS aTOMHAsi Macca. B3auMOCBSA3b NOHATUH «IIPOTOHY», KHEUTPOH», K OTHOCUTEIIbHAS
aTOMHas Maccay.
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N3menenue yncia npoToHOB B sAJIpe aToMa - 00pa30BaHUE HOBBIX XUMUYECKUX JIEMEHTOB.

N3menenue yucina HEUTPOHOB B siAjpe aToma - 00pa3zoBaHue M30TONOB. COBPEMEHHOE OMPE/IeTICHNE TIOHATUS «XUMHUUECKHI 3J1eMeHT». M30Tomnbl Kak
Pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHYECKOTO 3JIEMEHTA.

OnexktpoHbl. CTpOCHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHMX 3JIEMEHTOB MAaJIbIX MEpPHOJ0B mepuoaudeckoil cucremsbl [|. WM. Menneneena.
[TonsaTHe 0 3aBepIIIEHHOM M HE3aBEPIIEHHOM JIEKTPOHHOM CJI0€ (IHEPTETUIECKOM YPOBHE).

[Tepuoanueckas cucrema xumuueckux snemeHToB [[. . MeHneneeBa U cTpoeHHE aTOMOB: (PU3MUECKUI CMBICT TOPSJIKOBOTO HOMEpA DJIEMEHTA,
HOMEpa TpYIIbI, HOMEpa NMepHo/Ia.

N3menenue vncina 3JeKTPOHOB HA BHEITHEM DJIEKTPOHHOM YPOBHE aToMa XMUMUYECKOTO AJIEMEHTa - 00pa30BaHME MOJIOKHUTEIHHBIX U OTPUIIATEIIBHBIX
noHoB. Monbl, 00pa3oBaHHbIE aTOMAMHM METAJUIOB U HeMeTa/UIoB. [[pUYuHBI M3MEHEHUsT METAUIMUYECKUX U HEMETAJUIMYECKUX CBOMCTB B MIEPUOJAX U
rpymnmnax.

O6pazoBanue OuHapHBIX coeauHeHUi. [loHsTHe 00 WMOHHOW CBsi3M. CxeMbl 00pa3oBaHHS MOHHOHM CBsI3W. B3anMojeiiCTBHE aTOMOB XMMHYECKHX
AJIEMEHTOB-HEMETANIOB MEXTy CO00H - 00pa3oBaHME IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemecTB. KoBasleHTHAs HEMOsIpHAs XUMUYECKast CBSI3b.
DNEeKTPOHHBIE U CTPYKTYPHBIEC (DOPMYIIBI.

BzaumopeiicTBue aToMOB  XMMHYECKHMX DJIEMEHTOB-HEMETANIOB MeXAy co0ol, oOpa3oBaHue OWHApHBIX COEJUHEHHH HEMETaJUIoB.
DNEeKTPOOTPUIIATENILHOCTh. [IoHATHE O KOBaJIGHTHOM TOJISIpHOM CBsi3u. [IoHATHE O BAJICHTHOCTH KAaK CBOMCTBE aTOMOB OOpa30BBIBATH KOBAJICHTHHIC
xumuueckue cBsa3u. Cocrapiienue Gopmysn OMHAPHBIX COEAMHEHU MO BaJIEGHTHOCTH.

B3anMoselicTBue aTOMOB XUMHYECKUX JIEMEHTOB-METAIJIOB MEXITYy Co00H - 00pa3oBaHHE METAUTMYECKUX KpHUCTALIOB. [loHATHE O MeTamIm4ecKoit
CBS3U.

JdemoncTpanuu. Moienu aTOMOB XMMUYECKUX 31eMeHTOB. [lepuoanueckas cuctema xumuueckux 3semenToB . M. Menneneesa.

JladopaTopubie onbIThl. . JI. O. Ne 3.M3rotoBnenne Moaeneid OMHAPHBIX COCTUHEHUM.

Tema 2. [IpocTrie BemecTBa (6 u)

[TonoxeHre METAJUIOB ¥ HEMETAJUIOB B MEPHOAMYECKON cHcTeMe xuMmuuyeckux 3emeHToB J[. M. MenpeneeBa. BakHelne nmpocTbie BelecTBa -
METaJUIBL: JKEJNe30, ATIOMHHHNA, KalbIMi, Marauii, HaTpui, kamuil. OOmue Qu3ndeckue CBONCTBA MeTayuIOB. BakHeiilne mpocThie BelecTBa -
HEMeTaJlIbl, 00pa30BaHHbIC aTOMAaMHU KHCJIOPO/a, BOJIOPOJIa, a30Ta, cepbl, hocdopa, yriepoaa. MoseKylbl MPOCTHIX BEMIECTB- HEMETAIUIOB -BOJIOPO/IA,
KHCIIOpO/1a, a30Ta, raioreHoB. OTHOCUTENbHAsL MOJIEKYIIsipHAasi Macca.

CrocoOHOCTh aTOMOB XHMHUYECKHX JIIEMEHTOB K O0Opa30BaHUIO HECKOJBKUX MPOCTHIX BELIECTB - aUIOTPONUS. AJUIOTPOIHBIE MOIU(PUKAIIUU
kucnopoaa, ¢pocdopa u o10Ba. MeTauiMuecKue U HEMETAUIMYECKHUE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTEIBHOCTD JENEHUsS MPOCTHIX BEIIECTB Ha
METaJTbl U HEMETAILITBL.

Uucno ABoragpo. KommuectBo BemectBa. Mok, MomnsipHas macca. MomsipHblii 00beM Ta3000pa3HbIX BelecTB. KpaTHble eIUHHIIBI KOJIHMYECTBa
BEIIECTBA — MUJUIAMONb M KHJIOMOJb, MUJUTUMOJISpHAS M KWJIOMOJISIpHAS MAacChl BEIIeCTBA, MHJUTUMOJISIPHBIA W KHJIOMOJSPHBIA OOBEMBI
ra3o000pa3HbIX BEIECTB.
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PacueTsl ¢ ncnonp30BaHUEM MOHSITUM «KOJMYECTBO BEIIECTBA», «MOJIIPHAS MACCay, «MOJISIPHBIN 00bEM Ira30By», «IOCTOSHHAST ABOTaIpO».

Pacuernsble 3agauu. 1. Brrancienne MOJISpHOI Macchl BEHIECTB 10 XUMHUYECKUM (hopmyinaM. 2. PacdeTsl ¢ UCTIONB30BAHUEM MOHATUH «KOJHMYECTBO
BEILIECTBA», «MOJIIPHAS MAaCCa», «MOJIAPHBIN 00BEM Ta30B», «IOCTOSHHA ABOTaIpO».

Jdemoncrpanuu. O6pasusl metamwioB. [lomydenne ozona. OOpasibl 6€710T0 U Ceporo 0JioBa, 6emoro u kpacHoro gocdopa. Hekotopsie MeTaiuisl U
HEMETaJUJIbl KOJIMYECTBOM BeliecTBa 1 Moib. Mojienb MOJISIpHOTO 00beMa ra3000pa3HbIX BEIECTB.

JladopaTopubie onbIThI. JI. O. Ne 4. O3HaKOMIIEHHE C KOJUISKIIUSIMUA METAJLIOB.

JI. O. Ne 5. O3HakoMJIEHHE C KOJUICKIIUSIMU HEMETAJIOB.

Tema 3 . CoequHeHHs XUMHUYECKHX dJIeMeHTOB (14uacoe)

Crenenp okucieHusi. CpaBHEHHE CTETICHH OKHCIICHUS M BAJICHTHOCTU. OTpe/iesieHre CTEIIeHN OKUCIICHHSI 2JIEMEHTOB 110 XUMHUYECKOH (hopmyrie
coemuaeHus. CoctaBnenue Gopmynn OMHAPHBIX COSAMHEHUH, OOITUI CrTOCO0 MX HAa3bIBAaHUSI.

bunapHbIe COeTMHEHNS METAJIJIOB M HEMETAJIJIOB: OKCHIBI, XJIOpUIbI, CyIbGuasl u ap. CoctaBienne ux Gpopmyi.

bunapnbie coearHEHUsT HEMETAJUIOB: OKCHJIBI, JIETYYHe BOJOPOJHBIE COCIUHEHMsI, WX cocTaB. [IpencTaBuTenu OKCHUIIOB: BOJA, YIJIEKHCIBIA Ta3 W
HerareHasi u3BecTh. [IpecTaBuTenn 1eTy4nuX BOJIOPOIHBIX COSAMHEHHUI: XJIOPOBOAOPOI U AMMHAK.

OcHoBaHUsI, UX COCTaB W Ha3BaHUs. PacTBOPMMOCTh OCHOBaHWUW B Boje. TaOnwiia pacTBOPHUMOCTH THAPOKCHIIOB W cojieli B Boje. IIpencraButenn
IeJI0Ye: THAPOKCUABI HATPpHS, Kanus U Kaiubius. [loHsaTue o kauecTBeHHBIX peakuusax. MHaukaTopsl. MI3MeHeHne OKpacky MHAWKATOPOB B II€J1OYHOU
cpene. Kucnotel, ux cocraB u Ha3zBaHus. Knaccudukaums kucnot. IlpencraBurenu KHCIOT: cepHas, coisiHas W a3oTHas. [loHsTHe O Imikane
KUCIOTHOCTH —InKana-pH. U3MeHeHne okpacku MHIUKATOPOB B KUCIIOTHOU CpeJie.

Conu kak MpOM3BOAHBIE KUCIOT M OcHoBaHWi. VX coctaB m HaszBaHus. PactBopumocTh coneid B Boje. [IpencraBurenu coseil: XjJopuja HaTpus,
kapOoHaT u ¢docdar kanpuua. AMop(dHbIE U KPUCTAIIIMYECKHE BellecTBa. MeKMOJIEKYISIpHbIE B3aUMOAEHCTBUA. THUIIBI KPUCTAJUTMUECKUX PEIIETOK:
WOHHAsl, aTOMHasi, MOJIEKYJIsIpHAs U MeTaJulndeckasi. 3aBUCHUMOCTh CBOMCTB BELIECTB OT TUIIOB KPUCTAJUIMUECKUX pelIeToK. BellecTBa MOJIEKYIIPHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSIHCTBA COCTaBa Ui BEUIECTB MOJIEKYISPHOTO CTPOCHUS.

Uucteie BemiecTBa U cMecH. [Ipumepsl )KUIKHUX, TBEPABIX U ra3000pa3HbIX cMeceid. CBOWCTBA YHMCTHIX BEIIECTB M cMmeceil. x coctaB. MaccoBas u
oOBbeMHas 1011 KOMIIOHEHTa cMecH. PacyeTsl, CBA3aHHBIE C UCTIOIb30BAHUEM MOHSITHSI I0JIA.

Pacuernbie 3axaun. 1. Pacyer MaccoBoil 1 00beMHOM /10J1€li KOMIIOHEHTOB CMECH BEIIeCTB. 2. Briunciienne MaccoBOii JOJH BEIIECTBAa B pacTBOPE IO
M3BECTHON Macce pacTBOPEHHOTO BEIIECTBA U Macce pacTBOpuUTes. 3. BelunciaeHne Macchl pacTBOPSIEMOTo BEIIECTBA M PACTBOPUTEN S, HEOOXOAUMBIX
JUIS IPUTOTOBIICHUS OIIPEICTICHHON MacChl PaCTBOPA C U3BECTHOIM MAacCOBOI1 J10Jiel pacCTBOPEHHOTO BEIIECTBA.

Jemoncrpanun. OOpa3isl OKCUIOB, KUCIOT, OCHOBaHUH U coyieid. MoJienu KpUCTaNTMYecCKNX PelIeTOK XJIOpHUAa HaTpus, alnMasa, OKCHUIa yriepoaa
(IV). KuciaoTHO-IIeT0YHbIE HHIMKATOPHI, M3MEHEHHUE OKPACKH B Pa3IUYHBIXCPENAX.. YHHBEPCATbHBIM HHIMKATOP M WU3MCHEHHE €ro OKpackv B
pa3IMYHBIX Cpenax.

JlaGopaTopHsle onbIThI. JI. O. Ne6. O3HakoMIIeHHE ¢ KOJUIEKIIUAMHU OKCUJIOB.

JI. O. Ne 7. O3nakomiuenue co cBoiictBamu ammuaka. JI. O. Ne 8. KavectBeHHble peakuuu Ha yraekucnblil ra3. JI. O. Ne 19.0npenenenue pH
pacTBOpoB KHCHOTHL mienoun U Bojel. JI. O. Ne 10.Ompenenenne pH pacTBOpoB JTUMOHHOTO U sI0JOYHOTO COKOB Ha cpesze miojoB. JI. O. Ne

14



11.03nakomnenne ¢ kommekiusimu coneir. JI. O. Ne 12 O3HakomileHHE C KOJUIGKIMEH BEHIECTB C Pa3HbIM THIIOM KPHUCTAUIMYECKOW PEIIeTKH.
Nsrorosnenue moaenel, kpucramumueckux pemerok. JI. O. Nel3. O3nakomiienue ¢ oOpasiiaMmu ropHON TOPOIbL.

Tema 4. U3meHneHus, npoucxosinue ¢ pemecrsamu (12u)

[TonsiTne SIBIICHUIA, CBSI3aHHBIX C N3MEHEHHUSMH, IIPOUCXOAAIIIMH C BEIIECTBOM.

SIBneHusi, cBA3aHHbIE C U3MEHEHHEM KPUCTAJZIMUECKOTO CTPOEHMS BEIEeCTBA MPHU IMOCTOSIHHOM €ro cocTaBe, - gu3nueckue spieHus. dusznueckue
SIBIICHUS B XUMUU: TUCTHUISALMS, KPUCTAIIN3alUs, BbIIIapUBaHUE U BO3TOHKA BEILIECTB, LICHTPU(PYTrUpOBAHUE.

SIBneHusl, CBA3aHHbBIE C U3MEHEHHEM COCTaBa BEIIECTBA, - XUMHUYECKUe peakuuu. [Ipu3Haku U ycaoBusl MpoTeKaHUs] XMMHUECKUX peakiuil. [lonsTue
00 3K30- U SHAOTEPMHUUYECKUX peakusaX. Peakiny ropeHus Kak 4aCTHBIN cilydail 9K30TepMUYECKUX PEeaKIIUi, IPOTEKAIOIINX C BbIIEJICHUEM CBETA.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHMMUYECKHE ypaBHEHHUS. 3HAU€HUE WHAEKCOB M Kod3(duuueHtoB. CocTaBleHHE YPaBHEHUN XUMHYECKHX
peaKuum.

Pacyersl o xuMuueckuM ypaBHeHUsIM. PerieHue 3a1a4 Ha HaX0XKJIEHHE KOJTMYECTBA BEUIECTBA, MAaCChl MJIM 00beMa MPOIyKTa PeaKui M0 KOJHMUECTBY
BEIIECTBA, Macce WM 00bEMY HCXOJIHOTO BelecTBa. PacyeTsl ¢ HCIOIb30BaHUEM MOHATHUS «J10JIsD», KOT/Ia HCXOIHOE BEIlIeCTBO JaHO B BUJE PacTBOpa
C 33JTaHHOM MacCOBOM J10JIE pacTBOPEHHOIO BEUIECTBA UIIN COJIEPKUT ONPEIEIICHHYIO JOJIF0 IPUMECEH.

Peakuuu paznoxenud. I[lonstue o ckopoct xumuueckux peakiui. Karammzatopel. ®epmenthl. Peaknuu coenuHenus. Kartanutuueckue u
HeKaTaIUTUYECKHe peakiuu. OOpatuMble W HeoOpaTHUMBbIE peakiuu. Peakiuu 3aMmemeHus. DIeKTPOXUMUYECKUA PsAJl HAPsHKEHUH METalIoB, €ro
WCIO0JIb30BaHUE I IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS peakUuil MEXy MeTalllaMd U PacTBOpPaMU KHUCIOT. Peakunu BBHITECHEHUS OJHUX
METaJJIOB U3 PACTBOPOB UX COJIEH IPYrMMH METaJUIaMU.

Peakuun obmena. Peaknuu HeWTpanuzanuu. YClIOBUS NPOTEKaHUS peakuuii oOMeHa B pacTBOpax 1O KOHIA. THUIBI XMMUYECKHX peakuuil (1o
MPHU3HAKY «YHUCIIO U COCTaB MCXOJHBIX BEUIECTB U MPOJYKTOB PEaKIMW») Ha MpUMEpe CBOMCTB BOJbI. Peakuusi pazioeHUsi - 3JIEKTPOJIU3 BO/IBL
Peakuuu coeauHeHust - B3aUMOJCHCTBHE BOJBI C OKCHJIAMU METAIOB M HeMmeTauioB. lloHatue «ruapokcuabl». Peaknuu 3aMemieHuss -
B3aMMO/ICHCTBUE BOJIBI C IIEIOYHBIMU U LIEIOYHO3EMEIbHBIMU MeTallaMu. Peakiiuy oOMeHa — Tuposin3 BEIecTB.

Pacuernble 3axaun. 1. Boruncnenue no XuMHYECKUM YPaBHEHUSM MacChl WIIM KOJMYECTBA BEIIECTBA 110 M3BECTHOM Macce UM KOJIMYECTBY BELIECTBA
OJIHOTO U3 BCTYMAIOIIMUX B PEAKIUIO BEHIECTB WUJIM MPOIYKTOB peakiuu. 2. Beuncienne mMaccsl (KOJIMYeCTBa BElIecTBa, 00beMa) MPOAyKTa peakiu,
€CJIM U3BECTHA Macca MCXOJIHOTO BEIECTBA, COAEPIKAILErO OMPEIeTICHHYIO IO MpuMeceid. 3. Brraucnenue Macchl (KOJM4YecTBa BelecTBa, 00beMa)
MIPOJIyKTa PEaKkiuu, €CIM U3BECTHA Macca pacTBopa M MaccoBasi J0JIsl paCTBOPEHHOTO BEIIECTBA.

lemoncTrpanuu. IIpumepsl ¢usnueckux siBjaeHumid. 1.ITnaBnenue napaduna.2. Bosronka iHoma wnm OeH30WHOW KucioThl. 3.PacTBOopeHue
OKparIeHHbIX cojieil. 4./{ndy3us AyIIUCTHIX BEIIECTB ¢ ropsieil JaMnouky HakaiauBaHus. IIpuMepbl XMMHYeCKHMX SIBJIEHWI: a) TOPEHHE MarHus;
0) B3auMoJIeliCTBHE COJISTHOM KHCIIOTBI C MPaMOpPOM WJIM MeEJOM; B) moisrydeHue rugpokcunaa menu (II); r) pactBopeHue mojgy4eHHOro THAPOKCHIA B
KHCIIOTax; 1) B3aumojeicTeue okcuaa meau (II) ¢ cepHoit KMCIOTOW NMpH HarpeBaHuU; €) pas3lio’KeHHe MepMaHraHaTa Kajus; »K) B3auMoJieiicTBre
pa30aBICHHBIX KUCIIOT ¢ MeTalaMU. Pa3noskeHne nepokcuia BoI0poia MOMOIIbIO JUOKCHAAa MapraHiia U KaTajasbl KapToQess WM MOPKOBH.
JlabopaTopusie onbIThI. JI. O. Ne 14.TIpokanuBanue menu B iamenu. JI. O. Ne 15. 3amemenne menu B pactBope xinopuaa meau (1) sxemnezom.

Tema 5. IlpakTukym 1. [Ipocreiimme onepanuu ¢ BemecTsomM- (3uaca)
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IIpakTnueckas padora Ne 1

[IpaBuna TexHUKU 0€30I1aCHOCTU MpU paboTe B XMMUUecKoM kabunere. [Ipuemsl oOpaiienus ¢ 1abopaTopHbIM 000pyI0BaHUEM U HarpeBaTeIbHbIMU
npubopamH.

IpakTuyeckas padora Ne 2 [[puzHaku XUMHUECKUX PEAKIUI.

IIpakTnyeckas padora Ne 3 [IpurotoBieHue pactBopa caxapa M pacieT ero MacCOBOM JIOJIM B pacTBOPE.

JlomarHue 3KCepUMEHTHI:

1. HaGnronenus, MpouCXOAIINE C TOPSIIEH CBEUOM, U UX OTICAaHUE.

2. AHau3 TOYBHI U BOJIBI.

Tema 6. PacrBopenue. PacTBopbl. CBoiicTBa pacTBOpoB 3JieKTpoJuToB (18 u)

PactBopenue kak gpusnko-xumuyeckuii npouecc. [lonsitue o ruaparax u kpuctauioruaparax. Pactsopumocts. KprBbie pacTBOPUMOCTH Kak MOJEIHb
3aBUCHMOCTH PAaCTBOPUMOCTH TBEPJIBIX BEIIECTB OT TeMIiepaTypbl. HackilmeHHbIe, HEHACHIIIIEHHBIE W TIEPECHIIIIEHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB
JUISL IPUPOJBI U CETTBCKOTO XO3SMCTBA.

[TonsaTue 00 >MEKTPOTUTHUESCKON TUCCOITHUAIIMN. DJIEKTPOJUTHI U HEXJIEKTPOIUTHL. MeXaHn3M TUCCOIHAIIUH DJIEKTPOJIUTOB C Pa3IMYHBIM THIIOM
XUMUYECKOH CBsi3U. CTENEeHb JEKTPOMTHUECKOM quccoranui. CHIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

[TonsiTre 00 3NMEKTPOIUTHUECKON TUCCOIMALIMU. DNEKTPOIUTHI U HEITEKTPOIUTHI. MeXaHU3M JAUCCOIMALIMH AJIEKTPOJIUTOB C Pa3InYHBIM THIIOM
XUMUYECKOH CBsi3U. CTENeHb EKTPOTUTHUECKOM aquccoruanii. CHIIbHBIE U CTa0ble SJIEKTPOIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPHUH ATEKTPOJIUTHIECKON Aucconnanuu. IoHHbIE ypaBHEHUS peakiuii. Y CJIOBUS TPOTEKAHUS PEAKITU OOMEHa MEXKITY
AJEKTPOJIMTAMHU JIO KOHIA B CBETE€ MOHHBIX IPECTaBICHUMN.

Knaccudukanus HOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccuduxanus. Juccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH AIIEKTPOJIUTUUECKON Juccoriuanu. MoJieKynsipHble U HOHHbIe
YpaBHEHUS peaKkuid KUCIOT. B3auMoIeicTBHE KUCIOT C METa/UIaMU. DJICKTPOXUMHUYECKHUI Psijl HAIIPSIKEHU MeTauIoB. B3auMoieiicTBUEe KUCTIOT C
MeTaJUlaMHU ¥ OKCHJIaMH METAJIOB. B3auMoieficTBHE KMCIOT ¢ OCHOBAHUSAMM - peaKkIusl HeUTpanu3auuu. B3anmonelcTBre KUCiaoT ¢ COJISIMH.
Hcnonb3oBanue Ta0nUIIbl pACTBOPUMOCTH IS XapAKTEPUCTUKH XUMUYECKHX CBOMCTB KHUCIIOT.

OcHoBanusl, ux kinaccudukanus. Jlucconuanys OCHOBaHHM U UX CBOMCTBA B CBETE TEOPUU IIEKTPOIUTHUECKOHN Aucconanuu. B3aumoeiictpue
OCHOBaHUH C KUCIOTaMH, KUCIIOTHBIMU OKCUJIAMU U cOJIIMH. Vcronb30BaHue TaOIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMHYECKUX CBOMCTB
OoCHOBaHUH. Pa3ioxeHne HepacTBOPUMBIX OCHOBaHMM npH HarpeBanuu. Conu, uX Kaaccuukanus u aucconuanus B ceere TO/l. pa3nuuHbIX THIIOB
couieil. CBOICTBA COJIEH B CBETE TEOPHUH IEKTPOIUTHUECKON Auccounanuy. B3anMmoaeiicTBue coseil ¢ MeTaaiaMu, YCIOBHUS IPOTEKAHUS ITHX
peaxiuii. BzaumopeiicTBue colneit ¢ KUCIOTaMH, OCHOBaHUSMU U coJsiMU. Mcronib30BaHne TabIHUIIbl paCTBOPUMOCTH JUTSI XapaKTEPUCTHKU
XUMHUYECKUX CBOMCTB COJEH.

O6006menue cBefeHui 00 Okcuaax, X KIacCuPUKAIUU U XUMUYECKUX CBOMCTBAX.

I'eneTnueckue psiibl METAJUIOB U HEMETAJJIOB. [ eHeTHYecKas CBsI3b MKy KJIIaCCAaMH HEOPTaHUYECKUX BEIIECTB
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIEC PEAKILIUH.
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Ormpenenenue CTENEeHU OKUCIEHUS IS 3JIEMEHTOB, 00pa3yIOIIMX BEIIECTBA Pa3HbIX Ki1accoB. Peakiun nonnoro oomena u OBP. Okucnurens u
BOCCTAaHOBHTEC/Ib, OKMCJICHHE 1 BOCCTAHOBJICHHE.

PeaKHI/II/I HNOHHOT'O O6M€Ha 1 OKUCIINTCIIBHO-BOCCTAHOBUTCIIBbHBIC peaKIII/II/I. COCTaBJIeHI/Ie ypaBHeHI/Iﬁ OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ
METOJIOM 3JIEKTPOHHOTO OaJaHca.

CBo#ICTBa TPOCTHIX BEIIECTB - METAUIOB U HEMETAIIOB, KUCIIOT U COJIEH B CBETE MPEACTABICHUH 00 OKUCINUTEILHO-BOCCTAHOBUTEIIBHBIX MPOIIECCax.
JdemoncTpauuu. VcribiTanue BEMECTB U UX PaCTBOPOB HA DJIEKTPOTIPOBOTHOCTD. 3aBUCUMOCTD AJIEKTPOTPOBOAHOCTH YKCYCHON KHCIIOTHI OT
KOHIIEHTpanuu. B3anmoaeicTBre uHKa ¢ cepoi, COSIHOM Kucnotou, xiopuaom menu (I1). Topenne maruwust.

JlabopaTopusblie onbIThl. JI. O. Ne 16 BzaumoaelictBue pacTBOpoB xjopuaa HaTpust 1 HUTpara cepedpa. JI. O. Ne 17 [TomydeHne HepacTBOPUMOTO
OCHOBAHMS U €T0 B3auMojieicTBue ¢ kucioToi. JI. O. Ne 18 B3aumoneiictBue kuciot ¢ ocHoBanusamu. JI. O. Ne 19 B3aumoneiicTBue KHCIIOT C
okcugamMu MeTaitoB. JI. O. Ne 20B3aumoaeiictBue kucinotT ¢ MetamiaMu. JI. O. Ne 21 Bzaumoneticteue xuciotT ¢ coaMu. JI. O. Ne 22
Bsaumonetictue menouen ¢ kucioraMu. JI. O. Ne 23 B3aumoeiicTBue nienodel ¢ okcuamaMu HeMetamios. JI. O. Ne 24 BzaumonelcTsue meioyei ¢
consimu. JI. O. Ne 25TTosrydenue u cBoiicTBa HEpacTBOPUMBIX ocHOBaHMil. JI. O. Ne 26 B3aumoaenicTBre OCHOBHBIX OKCHUIOB ¢ kuciaoTamu. JI. O. Ne
277 BzauMoaericTBrEe OCHOBHEIX OKCHIIOB ¢ BoJoH. JI. O. Ne 28 BzanmonelicTBre KUCIOTHEIX OKCHUAO0B co mmeitouaMu. JI. O. Ne 29 BzaumoaeiictBue
KHACIOTHBIX oKcuaoB ¢ Boaoii. JI. O. Ne 30 BzanmonetictBue codeii ¢ kuciiotamu. JI. O. Ne 31 Bzaumoneiictsue coieit co menouamu. JI. O. Ne 32
BsauMmonelicTBue coieil COJISIMU.

JI. O. Ne 33B3anmoeiicTBHE pacTBOPOB COJIEN ¢ METAJIJIAMH.

Tema 7. [IpakTukym 2. CBoOMCTBA PACTBOPOB 3J1eKTPOJIUTOB. ( 14yac)

IIpakTHyeckasi padora Ne 4

Pemenne sxcriepuMeHTaIbHBIX 3a/1a4.

Hroroselii kouTpoas (1 yac)
HtoroBelii Tect.

Pe3eps 2 yaca oTBOANUTCS HA IOBTOPEHHE M CUCTEMATHU3ALMIO YIeOHOr0 MaTepraia o HEOPraHMYECKON XMMHUH.

9 kiaacc 68 yacos

ConepxaHue yueOHOro Kypca B 9 Kilacce BKJIIOYAET CBECHUS O HEOPIraHUYECKUX BEIIECTBAX, UX CTPOCHUH U CBOMCTBAX, a TAKXKE XUMHUYECKU X MIPOIIECCaXx,
MIPOTEKAIOLINX B OKpy>KatomeM mupe. Hanbonee cinoxuble aemenTsl @yHIaMEHTAIBHOTO sIpa CoAepsKaHus 0011ero oopa3oBaHus 10 XMMUH, TaKUe, KAK OCHOBBI
OpraHMYecKOil 1 MPOMBILUIEHHON XUMHUH, IIEPEHECEHbI B IPOorpaMMy cpefHel (11oaHoil) o0meo0pa3zoBaTenbHoOM mKoibl. [IpakTuueckue paboThl Crp yIITUPOBAHbI B
OJIOKM — XUMHYECKUE MPAKTUKYMBI, KOTOPBIE CIYXaT He TOJIILKO CPEACTBOM 3aKPEIJICHUSI YMEHUH M HABBIKOB, HO M KOHTPOJISI KauecTBa UX C(HOPMUPOBAHHOCTH.
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Tema 1. Beenenue. O0mas xapakTepuCTHKA XMMHYECKHX YJI€eMEHTOB U XUMUYecKuX peakumii. [Tepuoauueckmii 3axoH u [lepuoanyeckas cucrema
xumMuyeckux daementoB J[. U. MenaeneeBa. (10 u.)

XapaKTepuCTHKa JIEMEHTA IO €ro moJoxKeHuto B [lepuoanueckoit cucreme xumudeckux 3memedToB Jl. Y. MenneneeBa. CoiicTBa OKCHAOB, KHCIOT, OCHOBAHUH U
COJIell B CBETE TEOPHUH DIIEKTPOIUTUIECKON JUCCOLMAIMH U OKHCIICHNST BOCCTaHOBIIeHUs1. [I0OHsTHE O TepeXOIHbIX 3JieMeHTax. AMPOTEPHOCTh. | eHeTHUeCKHid psi
nepexonHoro aneMenTa. [lepuonnueckuii 3akoH u [lepuonnueckas cucrema xuMuyeckux 3aemMeHToB . . MengeneeBa. XuMuueckasi opraHa3alus >KMBOU U
HEXHUBOH IIPUPOJIbl. XUMUYECKHUI COCTaB s/Ipa, MAHTUU U 36MHON KOPbl. XUMHYECKUE MIEMEHTHI B KJIETKaX JKUBBIX OPraHU3MOB. MaKpO 1 MUKPO3JIEMEHTHI.
O6001IeHme CBeICHNH 0 XUMUYECKIX peakiusax. Kiaccnpukaryst XUMUYECKHX Peakiuid 1o Pa3IHYHbIM IIPU3HAKAM: «UHCIIO U COCTAB PEArupyIoIuX U
00pa3yroIIMXCs BEUIECTBY, KTEMIOBOH AP DEKT», «HAMPaBICHUE», «KM3MEHEHHE CTEIIeHEH OKUCIICHNS 3JIEMEHTOB, 00pa3yIolInX pearupyrore BenecTBay, «hasay,
«HCIIONB30BAHUE KaTAIM3aTOpa». IIoHATHE 0 CKOPOCTH XUMUYECKOW peakiuu. DaKkTopsl, BAUSIOIUE HA CKOPOCTh XUMHUYECKUX peakiu . KaTanu3aTtopsl U kaTtanms.
Nurnburopsl. AHTHOKCHIAHTEI.

JdemouncTpaunu. Pazmansie popmsl Tabmuis! . . MenneneeBa. Moaenu aToMoB 31eMeHTOB 1—3r0 neprofoB. Mozens CTpOoeHHUs 3eMHOT0 T1apa (TIorepedHbli
paspes). 3aBHCUMOCTb CKOPOCTH XMMHYECKON PEAKIINH OT MPHUPOJIBI pearuPyIONIX BEIIECTB. 3aBUCHMOCTh CKOPOCTH XUMUYECKOH peakiiny OT KOHIIEHTPAILlUU

pearnpyronmx BemecTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOH peakiiiy OT TUIOIIAIH COTPHUKOCHOBEHIS pearupyrorX BEMecTB («KUTISIIHNHA CI0i»). 3aBUCHMOCTD
CKOPOCTH XMMHYECKOH PEaKITUN OT TEMIIEPATyphl pearupyIONTiuX BenecTB. | OMOT€HHBIN 1 TeTepOreHHbIH KaTann3bl. OepMeHTaTUBHBINA KaTanu3. MTHrnOnpoBanme.

JlaGopaTtopubie onbIThL. JI. O. No 1. [TomydeHne rupokcua MHKA U HcciaeqoBanne ero cBoicTs. JI. O. Ne 2. MonenupoBanue nmoctpoenus [lepuonnaeckoit
cucreMbl xumuaeckux anementoB [l. M. Mernneneesa. JI. O. Ne 3. 3amemenue xene3om Menu B pactBope cynbdata mean (I). JI. O. Ne 4. 3aBucuMocTh CKOpoCcTH
XUMHYECKOW PeaKIiy OT MPUPOJIBI PEarupyIOMINX BEIIECTB Ha MPAMEPE B3auMOAeHCTBIS KUCIOT ¢ Metaiutami. JI. O. Ne 5. 3aBHCHMOCTB CKOPOCTH XUMHUIECKOM
PEaKIuy OT KOHIIEHTPAIIUH PEearupyroniX BEmecTB Ha MpUMepe B3auMOIEUCTBUS IIMHKA C CONSTHOW KHCTIOTON pasinmdHol KormeHTpanud. JI. O. Ne 6. 3aBucHMOCTb
CKOPOCTH XMMHUYECKOU PEAKIUHU OT IJIOAAN COIPUKOCHOBEHHUS pearupyronux BemecTs. JI. O. Ne 7. MogenupoBanue «kumsmero cios». JI. O. Ne 8. 3aBUcUMOCTh
CKOPOCTH XMMHYECKON PEaKIUU OT TEMITEpaTyphl pearupyroNiX BEIIECTB Ha IpuMepe B3auMoaeicTBus okcraa mead (1) ¢ pacTBOpoM cepHO#t KHCIIOTBI pa3inaHON
temmepaTypsl. JI. O. Ne 9. Paznoxxenue nmepokcuaa Bogopo/a ¢ momoripio okcuaa mapranma (IV) u karanaszer JI. O. Ne 10. O6HapyKeHme KaTtana3sl B HEKOTOPHIX
nmmeBbix npoaykrax. JI. O. Ne 11. MarnGuposanne B3anMOIEHCTBAS KHCIOT C METAJUIAMU YPOTPOITHHOM.

Tema 2. Metamibl (144)

[Tonoxenue meranos B [lepuonnueckoii cucreme xumuueckux 3nemMeHToB . Y. MenneneeBa. Meranueckas KpUCTAUIMYECKAs PELLIETKA U METAJUIMYeCKast
XuUMH4ecKkas cBs3b. O0mue ¢pusnueckre cBoiictsa MetaiuioB. CIijiaBbl, MX CBOMCTBA M 3HAUE€HHE. XMMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTEIIEH, a TAKKE B
CBETE X MOJIOKEHHUS B JIEKTPOXUMHUYECKOM Py HanpspkeHui MerasioB. Koppo3us meramioB u criocoObl 60pb0b! ¢ Heil. Metamisl B mpupoze. Oomue crnocoOb
ux nomyyerus. OOmias XxapakTepUCTHKa HIETOYHBIX MeTaJI0B. Meramsl B npupoje. O0mue crocoOs! ux nonydenusi. Ctpoernune atoMos. Lllenounsie Meramisl —
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MPOCTHIC BelllecTBa. BakHel e COeIMHEHNS IETOYHBIX METaJNIOB — OKCHUJIBI, THIPOKCHBI M CONHN (XJIOPHUBI, KAPOOHATHI, CYb(aThl, HUTPATHI), KX CBOWCTBA H
MpUMEHEHHE B HapoJHOM xo3sicTBe. Kanuiinbie ynoopenus. OOmiasi XapakTepuCcTHKa 3JIeMEHTOB ritaBHOW noArpymsl 11 rpynmel. CTpoeHne aToMoB.
[I{enouHo3eMenbHbIe METAIIIBI — IMPOCThIE BelecTBa. BaykHellue coennHeHns me10uH03eMeNTbHBIX METaJUIOB — OKCHJIBL, THAPOKCUIBI U CONU (XJIOPUIBI,
KapOOHATHI, HUTPATHI, CyIb(aThl, (hochaThl), MX CBOMCTBA M MPUMEHEHUE B HAPOAHOM X03s1icTBe. AnfoMuHmid. CTpOoeHHE aToMa, (PU3NUCCKUE U XUMUYICCKUE
CBOMCTBa MpocToro BemiectBa. COeMHEHNs AIIOMUHHS — OKCHUJI M TUAPOKCHL, NX aM(OTepHBIN XapakTep. BakHelimme conu amoMunans. [IpuMeHeHne aaTroMUHUS
u ero coenuHenni. XKenezo. Ctpoenue atoma, prusndeckue 1 XMMUYECKHE CBOMCTBA MPOCTOro BemecTBa. [ eHernueckue psapl Fe2+ u Fe3+. Baxnelimme conu
xKerne3a. 3HaueHHe JKele3a U ero COeTUHEHUH ISl TPUPOJIBI 1 HAPOAHOTO XO03SHCTBRA.

JeMoncTpanuu. O0pa3iibl IIEIOYHBIX U IIEIOYHO3EMENbHBIX MeTauioB. OOpasisl CiiaBoB. B3anMoelicTBrue HATPpHsI, TUTHS U KaJIbIUS ¢ BOZOi. B3anuMoneiicTBue
HATPHS ¥ MarHus ¢ KUCIOpOaoM. B3aumoneiicTBrue MerasuioB ¢ Hemerauiamu. [Tonyuenne rugpokcuios sxenesa (1) u (111).

JlaGopatopnbie onbIThL JI. O. Ne 12, B3aumonelicTBie pacTBOPOB KUCIIOT U cojelt ¢ merayuiamu. JI. O. Ne 13. O3nakomiienue ¢ pyaamu xxenesa. JI. O. Ne 14,
OxpammBaHue MIAMEHH CONSIMH IIeNOoYHBIX MeTaiuioB. JI. O. Ne 15. B3anmoneiictBue kanpius ¢ Bogoil. JI. O. Ne 16. [Tomydenue ruapoxcuia KaabIus U
nccaenoBanue ero cBoicTB. JI. O. Ne 17. [TomydeHnne ruApoKCHaa aTFOMUHUS U BcciienoBanue ero cBoicTs. JI. O. Ne 18. BzaumonelicTre xene3a ¢ COISTHON
kucnoroit. JI. O. Ne 19. TMonyuenne ruapoxcunos xenesza (11) u (II) u uzydeHne ux cBOWCTB.

Tema 3. IIpakTukym 1. CBoiicTBa METAIOB U X cOeTUHEeHH (2 U)

[IpakTidaeckas padora Nel OcymiecTBieHHE ENOYKH XUMAYECKAX TTPEBPAIICHITH.

[paktndeckas padora Ne 2. PenreHrie sKkcriepuMEHTANBHBIX 3a]1a4 Ha PAacIIO3HABAHUE U MTONyICHUE COCANHCHUIH METaJIIOB.
Tema 4. Hemerananl (25 1)

O01mas xapakTepruCTHKa HEMETAIUIOB: TTonoxenne B [leproanueckoit cucreme xummudeckux dnmeMenToB J[. V. MenneneeBa, 0cOOEHHOCTH CTPOEHHUS aTOMOB,
anekTpooTpunaTensHocTh (30) Kak Mepa «HeMeTauTnIHoCTHY, psaa 0. Kpucrammmueckoe cTpoeHrne HeMeTalIoB — MPOCTHIX BemiecTB. Amtotponusi. Guznyeckue
cBoiicTBa HeMeTa/I0B. OTHOCUTENBHOCTh OHATHH «METaI» U «HeMeTa. Bogopoa. Ilonoxenue Bogopoaa B Ilepruoanueckoil cucTeMe XUMHUECKHUX AIEMEHTOB
. 1. MengeneeBa. CTpoeHue aToMa U MOJeKybl. PU3NUECKHE H XUMHUECKHE CBOMCTBA BOAOPOAA, €r0 NMojlydeHue u npuMmeHenune. Boga. CTpoeHne MOIEKYIIBI.
Bonoponnast xumuueckast cBa3b. Ou3nyeckue cBOMCTBa BOAbl. AHOMAIUU CBOMCTB BOIBL. I napoduisHbie 1 TuApodoOHBIE BellecTBa. XUMHUECKHE CBOMCTBA BOBI.
Kpyrosopot Boas! B mpupoae. Bogoouncrka. Aspauus Boasl. beitoBbie ¢pmiibTpbl. MuHepasibHble BOIBL. JJUCTHIIIIMPOBaHHAS BOA, €€ MOyYeHNE U IPUMEHEHHE.
O0mas xapakTepucTUKA rajoreHoB. CtpoeHue aToMoB. IIpocTeie BelecTBa 1 OCHOBHBIE COEIMHEHHS TAJIOTEHOB, UX CBOMCTBA. KpaTkue cBeieHHs 0 XJIOpe,
opome, drope u none. [IpuMeHeHune raJoreHoB U UX COETUHEHUH B HapoaHOM xo3siicTBe. Cepa. CTpoeHue aToMa, aluIOTPOIHS, CBOWCTBA U IPUMEHEHNE
pombmueckoii cepbl. Oxcunpl cepsl (V) u (VI), ux momydenue, cBoiicTBa 1 npumeHeHue. CepHasi KMCIIOTa U €€ COJU, UX IIPUMEHEHHE B HAPOJHOM XO35HCTBE.
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[IpousBoacTBO cepHOit KUCIOTHL. A30T. CTpoeHHEe aToMa M MOJIEKYJIbI, CBOIMCTBA MIPOCTOr0 BEIlecTBa. AMMHMAK, CTPOEHUE, CBOMCTBA, MOMYYEHHUE U IIPUMEHEHHE.
Conm amMoHwus, uX cBoicTBa U npumeHenue. Okcunst azora (II) u (IV). A3oTHas KucnoTa, ee CBOWCTBA U MpUMeHeHne. HuTpaTel 1 HUTPHUTBI, MpoOIeMa uX
COJIEpKaHUs B CEIIbCKOXO03IHCTBEHHON TPOAYKIIMU. A30THBIC ynoOpenus. @ochop. CTpoeHue aTomMa, aJuIOTPOIHUS, CBONHCTBA OelIoro u kpacHoro ¢ochopa, ux
npuMmeHneHre. OCHOBHBIE coenuHeHus: okcua pocdopa (V) u oprodochopHas kucnora, pocharsl. Dochopubie ynodpenus. Yriepoa. CTpoeHue a ToMa,
aJJIOTpOIHS, cBoMcTBA MomuduKanui, npuMenenue. Oxcunpl yriepona (1) u (IV), ux coiictBa u npuMeHenne. KapOoHaThl: KaJublUT, COJa, OTAI, UX 3HAYCHHE B
MIpUpoJie U KU3HU denoBeka. Kpemunii. CTpoeHre aToMa, KpUCTaNTHYeCKUii KpeMHUH, ero cBoicTBa u mpuMeHenne. Okcua kpemuaus (IV), ero npupoaHsie
pazHoBuAHOCTH. CHIIMKATHL. 3HaUYEHHE COEANHEHNN KPEMHUS B )KUBOW U HEXHUBOU Mpupoje. [IoHATHE 0 CHIIMKAaTHON MPOMBIIIJIEHHOCTH.

Jdemoncrpanun. O0pa3iipl raJIoreHOB — MPOCTHIX BENIECTB. B3anmoieiicTBre raloreHoB ¢ HaTpHeM, ¢ ATIOMUHIEM. BrITecHeHre XJ10poM Opoma Wil Hoja U3
pacTBOpOB UX cosield. BzauMopeiicTBUe cephl ¢ MeTallJIaMU, BOJIOPOJIOM U KUCJIOpOo10oM. B3anmojielicTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEJIBIO.
[Nornmomenune yriieM pac TBOPEHHBIX BEIIECTB HIIM I'a30B. BoccraHoBIeHNE Menu u3 ee okcua yritieM. O0pasiibl MPUPOAHBIX COSAMHEHHUH XIlopa, cephbl, hochopa,
yriepoaa, kpemaus. O0pa3ipl BAKHEHIINX [T HAPOJHOT'O XO3sICTBA Cylb(aToB, HUTPATOB, KapOOHATOB, ocdaros. OOpasIbl cTeKIa, KEPAMHUKH, IIEMEHTA.

JladopatopHbie onbIThI. JI. O. Ne 20. [Tonmydenne u pacnozraBanue Bomopoxaa. JI. O. Ne 21. MccnenoBanne HOBEpXHOCTHOTO HATsKEHUS BOIbL. JI. O. No 22,
PactBopeHue riepMaHranarta Kajius WId MeIHoro Kymopoca B Boje. JI. O. Ne 23. I'mapararust o0e3BoxxenHoro cyiabdara meau (II).  JI. O. Ne 24, H3roroBieHue
rurcoBoro ormnedatka. JI. O. Ne 25. O3HakoMiicHHE ¢ KOJUTeKIHeH ObITOBBIX (uibTpoB. JI. O. Ne 26. O3HaKOMIIEHHE C COCTABOM MUHEpaibHOH BobL. JI. O. Ne 27,
KauectBennas peakuus Ha ranoreHuanonsl. JI. O. Ne 28. TTonydenue u pacrnosHaBanue kuciopona. JI. O. Ne 29. 'openue cepbl Ha Bo3ayxe v B kuciopoze. JI. O. Ne
30. CaoiictBa pa3baBnerHo# cepHoil Kuciotsl. JI. O. Ne 31. M3yuenne cBoiictB ammuaka. JI. O. Ne 32. PacrioznaBanue coneit ammonws. JI. O. Ne 33. CpoticTBa
pazbaBieHHO a30THOM KUCIOTHL. JI. O. Ne 34, B3anMoseiicTBre KOHIIEHTPHPOBAHHOM a30THON KHUCIOTHI ¢ Menbio. JI. O. Ne 35. 'openne docdopa Ha Bo3ayxe u B
kucnopoge. JI. O. Ne 36. PacioznaBanue ocdaron. JI. O. Ne 37. 'opeHue yriist B KUCIOPOJIE. JI. O. Ne 38. Ilomydenue yroiapbHON KUCIOTHI 1 H3Y4YEeHUE e
coiictB. JI. O. Ne 39. TTepexon kapoonaToB B ruapokapooHathl. JI. O. Ne 40. Paznoxenue rugpokapoonara Hatpus. JI. O. Ne 41. TlonmyueHne KpeMHEBOH KHCIOTHI
U U3y4YCHHE €€ CBOICTB.

Tema 5. IlpakTukym 2. CBoiicTBa coelMHeHU HeMeTALJIOB (3 )

IIpakTnueckas padora Ne 1. PermeHre skcnepuMeHTalIbHbIX 3a4a4 o TeMe «lloarpymnmna raaoreHoB.
IIpakTHyeckas padora Ne 2. PereHne skcriepuMeHTaIbHBIX 3a7a4 110 TeMe «lloarpynma kucnoponay.
IIpakTuyeckas padora Ne 3. [Tonydenue, coOupanue 1 pacro3HaBaHUE ra30B.

Tema 6. O6001meHNe 3HAHNH 10 XUMHUHM 32 KypC OCHOBHOM mIKoJbl. IloaroroBka k nrorosoii arrecranuu. (10 1) Ilepuonnueckuii 3akon u I[lepuoanueckas
cucreMa xuMHuueckux anemenToB Jl. 1. Menneneesa. @usnueckuil CMBICI MOPSAAKOBOIO HOMEPA JIEMEHTA, HOMEPOB NIEPHO/IA U TPYIIBL. 3aKOHOMEPHOCTH
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M3MEHEHHS CBOMCTB 3JIEMEHTOB M UX COSTMHEHMH B MEpHOIaX U IPYINax B CBETE NPEACTaBICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HAUEHUE MEPUOAUYECKOTO
3aKOHA. BU/IbI XUMUYECKUX CBSI3€H U THIBI KPHCTAIIIMIECKUX PENIETOK. B3anMOCBS3b CTpOeHMsI U CBOMCTB BemiecTB. Kiaccuukanys XuMIUUECKUX peakuii mo
Pa3IMYHBIM MPU3HAKAM (YMCIIO U COCTAB PEarupyloluX U 00pa3yIomnXcs BEIIECTB; HATMYME TPaHUIbI pa3zaena (asz; TeruioBoi 3¢ dekT; n3MeHeHne creneHei
OKHCJICHUS aTOMOB; HCIIOJIb30BaHKE KaTall3aTopa; HanpasieHne nporekanus). CKOpoCTh XUMUYECKUX peakiuil U (pakTopsl, Biustonye Ha Hee. OO paTUMOCTh
XUMHAYECKUX PEAKIUi U crTocOOBl CMEICHUSI XUMHUYECKOT0 paBHOBecHs. [IpocThie 1 cloKHBIE BelecTBa. MeTaluibl U HeMeTalllbl. [ eHeTnieckue psibl MeTaia,
HeMeTallla U nepexoaHoro Meramia. OKCUAbl U THAPOKCH/IBI (OCHOBAHMSI, KUCIIOTHI, aM(OTepHbIE THAPOKCHIBI), comr. WX coctas, knaccudukaims u odnme
XMMHYECKHE CBOMCTBA B CBETE TEOPUH DJIEKTPOIUTHYECKON AHCCOLUAIINH.
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TemaTn4veckoe IJIAHUPOBAHUE€ XUMHUH 8 KkJ1acca

Ne | HaumeHOoBaHMe pa3iesioB U TeM Bceero
n/n 4acoB
1. Baenenue 4
2 Tema 1. ATOMBI XHMUYECKUX JIEMEHTOB. 9
3 Tema 2. [TpocThie BeriecTBa 6
4 Tema 3. CoeMHEHU XUMUYECKUX DIIEMEHTOB. 14
5 Tema 4. VI3MeHEHHSI TPOUCXOIAIINE C BEIISCTBAMHU. 12
6 Tema 5. TIpaktukym 1. [TpocTeiirire onepauu ¢ BEIECTBOM. 3
7 Tema 6. PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB JIEKTPOJIUTOB. 18
8 Tema 7. [Ipaktukym 2. CBOKCTBa paCTBOPOB AJIEKTPOJIUTOB. 1
9 Tema 8. O0GoO1IeHNEe, CUCTEMATU3AIKS M KOHTPOJIh 3HAHUIT 2
Hroro 68

pe3epBHOE BpeMs 2 yaca




TemaTuueckoe mIaHupoBanue 9 KJjacc

Peseps 4 ywaca

Bcero
Ne n/m 4acoB
HaumeHoBaHMe pa3/iesioB U TeM
1 Tema 1. Beegenue. O01as XxapakTepucTUKa XUMUUYECKUX 3JIEMEHTOB U XUMHUYECKHUX PEaKIINM. 10
[Tepunoanueckuit 3akoH u [lepronnueckas cucrema xumuyeckux 3neMeHToB [I. 1. MenneneeBa
2 Tema 2. Metautsr 14
3 Tema 3. [Ipaktukym 1. CBO¥CTBa METAIIOB U X COCTUHEHU. 2
4 Tema 4. Hemerasisi. 25
5 Temal. [Ipaktukym 2. CBOMCTBA HEMETAJIJIOB U UX COCTMHEHUM. 3
6 Tema 6. O600IICHNE 3HAHUK M0 XMMHH 32 KypC OCHOBHOM MIKOJBI. [10ATOTOBKA K MTOTOBOM 10
aTTeCTaluu.
Htoro 64
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