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1. IosicHUTENbLHAA 3aMHUCKA

[Iporpamma npeamera «XuMmus» Ui OCHOBHOTO oOmIero oOpa3oBaHHUsl COCTaBjieHa B
COOTBETCTBUM C TpeOOBaHMSIMM K pe3ylbTaraM OCHOBHOro oOmiero oOpa3oBaHus,
yrBepxkaeHHbIMU PI'OC OO0 (Ilpukaz MunucrepcrBa oOpasoBaHusi U Hayku Poccuiickoit
®enepanun ot 17 nexadps 2010r. Ne 1897), ¢ yueTomM mpuMEpHO OCHOBHOM 00pa30BaTEIHLHOM
pOrpaMMbl  OCHOBHOTro oOmiero oOpa3zoBaHus, 0J00peHHON @DenepanbHbIM  ydeOHO-
METOJUYECKUM 00bennHEeHneM 1o olmieMy oOpazoBanuto (IIpoTokoin 3acenanust oT 8 ampens
2015r. No 1/15) wm Ilporpammel Kypca xumuu g 8-9 kmaccoB o001eo0pa3oBaTeIbHBIX
yupexaenuit / O.C.I'abpuensn. — M.: [Ipoda, 2012r.

[Iporpamma pa3zpaboTaHa ¢ y4eTOM aKTyaJdbHBIX 3a7ad BOCHHUTAHUS, OOY4YCHHS U
pa3BuUTHUs OOy4arOIIMXCS, MX BO3PAaCTHBIX M MHBIX OCOOCHHOCTEH, a TakkKe YCIOBUH,
HEOOXOAUMBIX JIUIsl pa3BUTHSI X JIMYHOCTHBIX W TIO3HABATEIBHBIX KA4eCTB.

Henssmu peasmsaumm nporpamMmbl «XHUMHSD» JJIi OCHOBHOTO 0011ero oOpa3oBaHUs
SIBJISIFOTCSL:

® JIOCTH)KCHHE BBIITYCKHHUKAMH TUIAHUPYEMBIX pe3yabTaTOB: 3HAHUH, YMEHUI, HAaBBIKOB,
KOMIETCHIIMI ¥ KOMIIETEHTHOCTEH,  OMNpENeNsieMbIX  JIMYHOCTHBIMH,  CEMEHHBIMH,
0OIIIECTBEHHBIMHA, TOCYJAAPCTBEHHBIMH TOTPEOHOCTSIMH M BO3MOXKHOCTSMU OOYYarOIIETOCS
CPEIHEro LIKOJIBHOTO BO3pacTa, MHAWBUYaIbHBIMU OCOOCHHOCTSIMH €r0 Pa3BUTHUS U COCTOSHUS
3]10pPOBbBS;

® CTAHOBJIEHME M pPa3BUTHE JUYHOCTHM OOydYarollerocss B €€ CaMOOBITHOCTH,
YHHUKaJIbHOCTH, HEOBTOPUMOCTH;

e (opmupoBaHuE y OOYyUAIOIINXCS YMEHHS BUJIETh U TIOHUMATh [IEHHOCTh 00pa3oBaHus,
3HAYUMOCTh ~ XMMHMUYECKOTO 3HAHUS Ul KaXJO0ro YeJOBeKa HE3aBUCHUMO OT  €ro
npodeccHoHaIbHON  AESTENbHOCTH; YMEHHS pa3iuyaTh (akTbl U OLEHKH, CpPaBHHUBATh
OIICHOYHBIC BBIBOJIBI, BHUJIETh WX CBS3b C KPUTCPUSIMH OIICHOK H CBSI3b KPHUTEPUEB C
OTPENIETICHHON CHCTEeMOM IIEHHOCTeH, (OPMYIUpOBaTh H OOOCHOBHIBATH COOCTBEHHYIO
MO3ULHUIO;

e (opmupoBaHHUE y OOYUAIOIINXCS IIEIIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUU B
CO3JJaHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYKAIOIIEH AEUCTBUTEIBHOCTH — HPUPOJHOM, COLMAIBHOM, KYyJIbTYPHOM,
TEXHUYECKOM CPe/Ibl, UCIOJIB3YS ISl 3TOI0  XUMUYECKHE 3HAHUS;

e npuodpeTeHre 00y4aroIUMHUCA OIbITa PA3HOOOPA3HOH 1eATEIbHOCTH, IO3HAHUS U
CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH ), UMEIOLIUX YHUBEPCAIbHOE
3HA4YCHUE /IS PA3JIMYHBIX BUJOB JESITEIBHOCTH: PEIICHHS TPOOIIEM, TPUHSATHS PEIICHHH,
MIOMCKA, aHaJIu3a U 00pabOTKU UH(POPMALMHI, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB
U3MEpEeHUH, COTpyIHUYEeCTBa, 0€30M1aCHOTO 00pallleHus C BEIIECTBAMU B TOBCEAHEBHOM JKU3HH.

3apauyamMu u3ydeHus yaeOHOro npeamera «Xumus» B 8-9 Kiacce sSBISIOTCS:

yueOHbIe: dhopmupoBaHue CHUCTEMBI XUMHAYECKUX 3HAHMI KaK KOMIIOHEHTAa
€CTECTBEHHOHAYYHOU KapTHHBI MUPAa;

Pa3sBUBAOIIME: Pa3BUTHC JTUYHOCTHU 06yqa}01111/1x051, HUX HUHTCIJICKTYaJIbHOC W HPABCTBCHHOC
COBCPIICHCTBOBAHHE, (pOpMHpOBaHI/Ie Y HHUX T'YMaHHCTHUYCCKUX OTHOIIIEHUA M JKOJOTUYECKU
11e7IeCO00Pa3HOTO MOBEICHUS B OBITY U B TPYIOBOH JCSITEIBHOCTH;

BOCHIHMTATeIbHbIe: (OpPMUpOBAaHME YMEHUH O€30macHOTO OOpalieHHss ¢ BEHIeCTBAMH,
UCIO0JIb3YEMbIMU B TIOBCEIHEBHOM *KHU3HU; BhIpaOOTKA MOHUMAaHUS 00IIECTBEHHON NOTPEOHOCTH



B Pa3BUTUHM XMMHH, a Takxke (OPMUPOBAHME OTHOIICHUS] K XMMUU KaK K BO3MOXKHOU oOiacTu
Oyayien MpakTHIeCKOM A TeIbHOCTH.

II. O6mas xapakTepucTuKa y4eOHOro npeamera «XuMus»

B cootBerctBun ¢ ®deneparbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00I11ero 00pa3oBaHusl yyalllhuecs JOJDKHBI OBJIAJETh TAKUMH I03HABATEIbHBIMU
y4eOHBIMH JCHCTBUSAMH, KaK yMEHHE (POpMyIHpOBaTh MPOOIEMYy U THUIIOTE3y, CTAaBUTh IEIH U
3aJa4¥, CTPOWUTH IUIAHbI JOCTH)KEHHUS LEJIed W PElIeHUs MOCTABJICHHBIX 3aJlad, IMPOBOJAUTH
SKCIIEPUMEHT M Ha €ro OCHOBE JIeJaTh BBIBOJBI M YMO3AKJIIOYEHHUS, MPEICTABIATh UX U
OTCTauBaTh BOK TOUYKYy 3peHusa. Kpome 3TOoro, ywammecs AOJDKHBI OBJAAETh IPUEMAMH,
CBSI3AHHBIMU C OIPENEICHUEM IOHATHUH: OrPaHUYMBATH WX, ONHUCHIBATH, XAPAKTEPU30BATH M
cpaBHMBaTh. ClenoBaTeNbHO, MPU HM3YYEHWU XMMHUU B OCHOBHOM WIKOJIE Y4YallUECs JIOJDKHBI
OBJIAJCTh YY€OHBIMU JEHCTBUSIMH, TO3BOJISIONIUMHU UM JOCTHYb JIMYHOCTHBIX, IPEAMETHBIX U
MeTanpeIMeTHbIX 00pa30BaTeIbHbIX PE3yJIbTaTOB.

[Ipennaraemas mporpamMma 1o XMMHU PacKpblBaeT BKJAJ y4eOHOTO IpeaMmeTa B JOCTHKEHUE
1enel OCHOBHOTO 0O0IIero o0pa3oBaHUs M OINpeAessieT Ba)KHEHIIME COJiep)KaTelbHbIe JTUHUU
npeaMeTa:

* BellleCTBO — 3HAHMS O COCTaBE U CTPOCHUHU BEIIECTB, MX BAKHEUITUX (PU3UUECKUX U
XUMHYECKUX CBOMCTBAX, OMOJIOTHYECKOM JCHCTBHM;

* XMMHUYeCKasi peaklusi — 3HaHUA 00 YCIOBUSAX, B KOTOPBIX MPOSIBISIOTCS XUMUYECKUE
CBOMCTBA BEILIECTB, CIOCO0AX YIPaBJIEHUS XUMHUUYECKUMHU MIPOLIECCAMU;

* IPUMEHEeHHUEe BelleCTB — 3HAHUS U OTBIT MPAKTUYECKOUN AEATEIbHOCTH C BEIIECTBAMU,
KOTOpbIe HanboJiee 4acTo ynoTpeOIstoTCs B OBCEIHEBHOM JKU3HH, IIIMPOKO UCIIONIb3YIOTCS B
IIPOMBIIIJIEHHOCTH, CEIIbCKOM XO341CTBE, HA TPAHCIIOPTE;

* SI3BIK XMMHMH — CHCTeMa BAXHEHIINX MOHATUNA XUMHUHU U TEPMUHOB, B KOTOPHIX OHU
OMMCHIBAIOTCS, HOMEHKJIaTypa HEOPTaHUYECKUX BEILLECTB, T. €. UX Ha3BaHUsI (B TOM 4YHUCIIE U
TPUBHAIIbHBIC), XUMHUUECKHE (JOPMYIIBI M YpaBHEHUS, a TAaK)Ke MIpaBujia epeBoia nH(popmaiuu ¢
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHH B 00PATHO.

[Ipu oT6ope comepkanusl, KOHKPETU3UPYIOILIETO IPOrPAMMY, YUUTHIBAIOCH, YTO MEPE]
o0muM 00pa3oBaHMEM HE CTOUT 3ajJada MPOQPECCHOHAIBHON MOATOTOBKUA OOYYAIOIIHXCS. DTO
ONpENeNnIo TMOCTPOEHUE Kypca Kak OOLIEKYJIbTYpHOTO, HAIPAaBJIEHHOTO, MpPEXIE BCEro Ha
¢bopMUpOBaHHE W PA3BUTHE HMHTEpECa K H3YyYCHHUIO XMMHH. YYT€Ha OCHOBHAs OCOOEHHOCTh
IIOJPOCTKOBOTO BO3pacTa — Hayalo Iepexoja OT AETCTBA K B3pPOCIIOCTH, KOTOPBIM XapakTe-
pHU3yeTcs pa3BUTHEM T03HABATEIBHON CephbI.

Ha stane ocHoBHOro o61iero oOpa3oBaHusl IPOUCXOAUT BKIIOYEHHE OOy4arOIINXCs B
IIPOEKTHYKD M HCCIEIOBATEIbCKYI JEATEIbHOCTb, OCHOBY KOTOpPOM COCTAaBISIOT TaKUE
YHUBEpCaJIbHbIC Y4eOHbIC JACUCTBUSA, KaK YMEHHE BUICTH MPOOJIEMBI, CTABUTh BOMPOCHI, KIlac-
cuumrpoBaTh, HAOMIOAATH, MPOBOIUTH AIKCIEPUMEHT, JCJIaThb BBIBOJBI U YMO3aKIIOUCHUS,
OOBACHATh, JO0Ka3bIBAaTh, 3AIMUINATH CBOM WUJEH, JaBaTh omnpeaeneHus noHstusaMm. Croma xe
OTHOCSATCSI NPUEMBI, CXOJHBIE C ONpPENEICHUEM MOHITHI: ONHMCAaHUE, XapaKTepUCTHUKA,
pa3bsCHEHHE, CpaBHEHHe, pasiaudyeHue. DdopmupoBaHuE OTHUX YHUBEPCATBHBIX YYCOHBIX
NEUCTBUM HA4YMHAETCs €€ B HAYaJIbHOW INKOJE, a B Kypce€ XHMHMH OCHOBHOM IIKOJIBI
IIPOUCXOJUT UX PA3BUTHE U COBEPILIECHCTBOBAHME. B CBS3M C 3TUM pe3epBHBIE Yachl INIAHUPYETCS
WCIIONb30BaTh HAa (OpPMUPOBAHME W Pa3BUTHE YMEHHMM TMPOEKTHOW U HCCIEA0BATEIbCKOM
NeSITeIbHOCTH, YMEHHUE BUJIETh IPOOJIEMBI, 1EJ1aTh BBIBOJIbI U YMO3AKIIOUEHUS.

III.MecTo yuyeOHOr0o npeaMera B yueOHOM ILJIaHe
OcoOeHHOCTBIO  cofiepKaHHUSI Kypca «XUMUS» SBISAIOTCA TO, YTO 3TOT MpPEaMET

MMOABJIACTCA TMOCICAHHMM B psAAy HU3YUYCHUA C€CTCCTBCHHOHAYYHBIX OWCHHUILJINH. I[aHHaH
HCO6XO)II/IMOCTI) OCBOCHHS OOBACHACTCS TEM, YTO HIKOJIBHUKH OOJIKHBI O6J'Ia)1aTB HE TOJIBKO



OTPEJICNIEHHBIM 3aIlacoM IpeABApUTENIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUN, HO M JOCTaTOYHO
XOpOILIO Pa3BUTHIM aOCTPAKTHBIM MBIIIJICHUEM. YYaIlMMHCS Yy)K€ HAKOIUIEHbl 3HaHUS IO
CMEXHBIM  JUCUMIUIMHAM  LMKJIa:  Ouosoruu,  (QU3MKU, MaTeMaTUKU, reorpaduu,
cOpMUPOBAIMCH YMEHHSI aHaJIU3UpOBaTh, BECTH HAOJIOJCHUS, CPaBHUBATh OOBEKTHI
HaOJI0ICHUSI.

B cooTBeTcTBHM C yueOHBIM IJIAHOM Ha W3Y4€HHE XUMHUH B 8-9 Kitacce OTBOJIUTCS 1O 2
yaca B HeJIeN0, 68 4acoB B rof], UTOro 136 4acoB 3a BeCh Kypc M3Y4YEHHUSI B OCHOBHOM IIIKOJIE.

IV.JInyHocTHBIE, METANIPeAMETHbIC U NIPEeAMETHbIE Pe3y/JIbTAThl
OCBOCHHUS Y4eOHOro npeamera « XuMHus»

Pe3ybTaTaMm ocBoeHusi Kypca XUMHUH
[Ipy wu3y4eHMH XHMHH B OCHOBHOM IIKOJE OOECHeYMBAEeTCsl JOCTHKEHUE JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX PE3YIbTaTOB.

JInyHoCTHBIE:

B LIEHHOCTHO-OPUEHTALIMOHHOMN c(hepe — YyBCTBO TOPIOCTH 32 POCCUICKYI0 XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOUIEHHE K TPYAY, LI€JICYCTPEMIIEHHOCTD;

dhopmMupoBaHHE IIEHHOCTH 3JJ0POBOTO M O6€30mMacHOro 00pas3a KU3HH;, YCBOSHUE TTPaBUII
MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO MMOBEJCHUS B UpE3BbIUaliHbIX CUTYAIUX,
YIPOXKAIOLINX KU3HU U 3I0POBBIO JIOCH;

B TPYAOBOH chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHE e 00pa3oBaTeabHOM
TPaeKTOpUU;

B [103HABATEIbHON (KOTHUTUBHOM, HHTEIIEKTYaJIbHO) chepe — yMEeHUE yIpaBisTh CBOEH
MI03HABATEIbHON AESITEIbHOCTHIO.

e (opMHpPOBaHHE OCHOB 3KOJOIMUECKON KYJIbTYpPhI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIUICHUS, Pa3BUTHE OIMbITA 3KOJOTHYECKH OPUEHTUPOBAHHOM
pedIIeKCUBHO-OLIEHOYHOW U IPAKTHUYECKON JEeATENIbHOCTH B )KU3HEHHBIX CUTYAIUAX;
MeranpeameTHble:

YMEHHE CaMOCTOSTEIbHO ONPENENIATh eI CBOEro 00yyeHHs, CTaBUTh U (GOPMYIUPOBAThH
s ce0s HOBbIE 3aJaud B yu€0e W I03HABATENbHON JEATEIIbHOCTH, Pa3BUBAaTh MOTHUBBI U
MHTEPECHI CBOEH MO3HABATEIBHOM IEATEIBHOCTH;

YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBAaTh IYTH JOCTH)KEHMsI IeJieil, B TOM 4uCIe
albTepHATUBHbIE, OCO3HAHHO BBIOMpATh Hanbosee F3PPeKTUBHbBIE CIOCOObI pelIeHns YUeOHBIX U
[I03HABaTENIbHbIX 3a/1a4;

YMEHHE COOTHOCUTh CBOM JEHCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH J[EATENbHOCTU B IpOLIECCEe NOCTHKEHHS pPEe3ylbTara, ONpPENENsTh CIOCOOBI
NEeUCTBUI B paMKaXx MPEJIOKEHHBIX YCIOBUI U TpeOOBaHUMN, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalUEN;

YMEHHE OLEHUBATh IPABWIBHOCTh BBINOJHEHUS Y4eOHON 3ajauM, COOCTBEHHbIE
BO3MOYKHOCTHU €€ PELLECHMUS;

BJIaJICHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLIEHKH, MPUHATHS PELIEHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpa B y4eOHOM U MO3HABATEIbHON JESITENbHOCTH;

YMEHHE ONpeleNsTh MOHSATHS, COo3JaBaTh O0O0O0OIIEHUS, YCTaHABIMBATh aHAJOTHUH,
KJIaCCU(UIMPOBATh, CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUSA M KpUTEPUM AJIs KilaccUUKAIH,
YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH JIOTMUECKOE pacCyXJIE€HUE, YMO-
3aKIIOueHue (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBO/IBL;

YMEHHE CO3/aBaTbh, IPUMEHATh U NPEe0OpPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJIEIH M CXEMBI
JUIs pellieHUs y4eOHbIX U T03HABATEIbHBIX 33/1a4;

YMEHHE OpraHu30BbIBaTh Y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBbHOCTh C
YUUTENEM U CBEPCTHUKAMHM; padoTaTh WHAUBUAYAIBHO U B IPYIINE: HAXOAUTH 001ee peleHue U
pazpeniath KOH(QIMKTH HA OCHOBE COTJIACOBAHUS MO3ULUN U Y4€Ta HHTEPECOB; (OPMYIUPOBATH,



apryMeHTUpPOBaTh U OTCTAaUBaTh CBOE MHEHMUE;

YMEHHE OCO3HAHHO MCITIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3a7a4eu
KOMMYHHMKAIUH JIJIs1 BBIPAQXKEHHSI CBOMX YYBCTB, MbICJIEH U MOTPEOHOCTEN; IIIaHUPOBAHUS U
pEryisiliuy CBOEH EATEIbHOCTH; BIaJICHUE YCTHOM U MMCbMEHHOM PEYbl0, MOHOJIOTHUYECKON
KOHTEKCTHOM PEYbIO;

dbopMupoBaHME€ M pa3BUTUE  KOMIETEHTHOCTM B  0O0JacTU  HCIOJIb30BAHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

(dbopMHUpOBaHHE U Pa3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHE IPUMEHSITh €ro B
[03HABATEIbHONW, KOMMYHHMKAaTHUBHOHM, COLMAIbHONW MpPaKkTUKE U  MNpoecCHOHAIbHOU
OpHEHTAIIH.

IIpeamerHble:
1.B nmo3naBaresbHOI cepe:

JaBaTh ONpPENEICHUS] W3YUYEHHBIX MOHATUN: «XUMHYECKUH JIIEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IPOCTbIE M CIOKHBIE BELIECTBA», «BELIECTBOY, «XUMHYECKas Qopmymnan,
«OTHOCHTEJbHAsI aTOMHAs Macca», «OTHOCHUTEIbHAs MOJIEKYJISpHAs Macca», «BaJECHTHOCTBbY,
«CTENIEHb OKHCIEHUS», «KPUCTALINYECKAs PEUIETKa», «OKCHIBL», «KHCIOTBD), «OCHOBAHMS,
«conm», «aM(OTEPHOCTb», «HUHIUKATOP», «IEPUOJUYECKHI 3aKOH», «IepUOANYECcKas
TabJIML@», «M30TOIbI», «XUMHUYECKas CBA3bY, <«AJIEKTPOOTPULIATEIBHOCTDY, «XMUMHUYECKas
peaxkus», «XUMHUYECKOE YPaBHEHHEY, «TEHEeTHYEeCKast CBA3bY, «OKHCIICHHEY,
«BOCCTAHOBJICHHUEY, «AJIEKTPOJIUTHYECKAs AUCCOLMALUNY, CKOPOCTh XUMHUYECKOU PEAKIIHNY,;

omucarb  JEMOHCTpPAllMOHHbIE U  CAaMOCTOSITEIbHO  IPOBEJECHHBIE  XUMHYECKHE
SKCHEPUMEHTHI;

ONMCHIBATh U pa3inyaTh U3YyYEHHBIE KJIACChl HEOPraHUYECKUX COEAMHEHMM, MPOCThIE U
CJIOXHbBIE BEIIECTBA, XUMUUECKUE PEaKIUU;

KJIaCCU(UIMPOBATH N3YUYEHHBIE OOBEKTHI U SIBJICHUS;

JeNaTh BBIBOJABl M YMO3AKIIOYEHHUsS] U3 HAOMIOAEHUH, W3YYEHHBIX XHUMUYECKUX
3aKOHOMEPHOCTEW, IPOrHO3UPOBATh CBOMCTBA HEU3YYECHHBIX BEIIECTB 110 AHAIOTHH CO
CBOWCTBAMH M3YYEHHBIX;

CTPYKTYpUPOBAaTh M3YYEHHBIN MaTepHall U XUMHUYECKYI0 MHQOpPMAIUIO, MOIYYEHHYIO U3
JIPYTUX UCTOYHUKOB;

MO/JIENIMPOBATH CTPOCHUE ATOMOB 3JIEMEHTOB |-3 MeproI0B, CTPOEHUE IPOCTHIX MOJIEKYII;
2.B 1eHHOCTHO — OpMEHTALMOHHOM cepe:

aHAJIM3UPOBAaTh M OLEHUBATh IOCIEACTBUS Ul OKpyXKarouleil cpeibl OBITOBOM
IIPOM3BOJICTBEHHOM JIEATEIILHOCTH YEJI0BEKA, CBSI3aHHOM C epepabOTKOM BEIECTB;

3. B TpynoBoii cdepe:

MIPOBOJUTH XUMUYECKHI 3KCIIEPUMEHT;

4. B cepe 6e30macHOCTH KU3HEAESATEIbHOCTH:

OKa3bIBaTh MEPBYIO IOMOUIb MPU OTPABJICHUSIX, 0)KOraX U APYTrUX TpaBMax, CBSI3aHHBIX C
BEILIECTBAMU U JIAOOPATOPHBIM 00OPYIOBAHHEM.

V. Copaep:xkanue yueOHOro npeamera « XuMHs»

8 kuacc
Tema 1. BBegenue B xumMuio (7 4)

XHUMUS — HayKa O BEHIECTBAaX, UX CBOMCTBAX U MPEBPALLICHUSX.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (popMax €ro CylecTBOBaHMs: CBOOOJHBIX aToMaXx,
IIPOCTBIX M CJIOKHBIX BEIIECTBA

[IpeBpamenus BeuiecTB. OTIMYME XUMHUYECKUX DPEAKIMM OT (PU3NYECKUX SBIICHUU.
Ponp xumMuu B )KM3HU YEIOBEKa.



KpaTkue cBenenust U3 ucTopuy BO3HUKHOBEHMS U pa3BuTus xuMuu. [lepron anxumun.
[Tonstue o ¢unocopckom kamue. Xumuss B XVI B. PasButue xumum Ha Pycu. Poub
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJIEHMM XUMHUYECKOW Hayku - paboTel M. B. JlomoHocoBa, A.
M. bytneposa, /1. 1. Menneneesa.

XuUMHYecKash CHUMBOJIMKA. 3HAKM XUMHMUYECKHUX OJJIEMEHTOB U IPOUCXOKICHUE UX
Ha3BaHui. Xumuueckue Qopmynbl. MHaekcsl 1 ko3pduurienTsl. OTHOCUTENbHBIE aTOMHAsA U
MOJIEKYJIsIpHas Macchl. PacueT MaccoBOM A0JIM XUMUYECKOT0O 3JIEMEHTA 110 (JOpMyJIe BEILECTBA.

[Tepuonnueckas cucrema xumudeckux 3nemMeHToB /| M. MenneneeBa, ee CTpyKTypa:
Majble U OOJIbIIME MEPUOJIbl, TPYNINbl U MOArpynsl (ryaBHasg u nobounast). [lepuonuueckas
CUCTEeMa KaK CIpaBOYHOE OCOOUE IS MOJTyUYEHUsI CBECHUM O XUMUYECKUX JIEMEHTaX.

Pacuernbie 3agauu. 1. HaxoxaeHue OTHOCUTEIRHONW MOJIEKYJISIPHOM MacChl BEIIECTBA
[0 €ro XuMudeckoi Qopmyne. 2. BpluucieHne MaccoBOl J0NAM XMMHUYECKOTO 3JIEMEHTa B
BEIIIECTBE 110 ero Gopmyre.

IIpakTHyeckass padora Ne 1
[IpaBuna TexHuku Oe€30MacHOCTH NpuU paboTe B XUMHUecKoM Kkabunere. JlabopartopHoe
000pyI0BaHNE U OOpAIEHUE C HUM.

IIpakTHyeckass padora Ne 2
HaGnronenue 3a ropsimeil cCBe4ou.

IIpakTHyeckass padora Ne 3
AHann3 MoYBbI U BOJHI.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (9 u)

ATOMBI Kak (opMa CyILECTBOBAHUS XUMUYECKHX 3JeMeHTOB. OCHOBHbBIE CBEIEHUS O
CTpOEHUM aTOMOB. JloKa3zareiabCTBa CJIOXKHOCTU CTpoeHHus aTtoMoB. OmbiThl Pesepdopra.
[InanerapHas MOJieNlb CTPOECHUS aTOMA.

CocTtaB aTOMHBIX fJep: HNPOTOHBI M HEHUTpoHbl. OTHOCUTENbHAs aTOMHas Macca.
B3anMoCBs3b NOHATHN «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHASI AaTOMHAsI Maccay.

W3meHeHue uucia NPOTOHOB B sApe aroMa - OOpa30BaHME HOBBIX XHMMUYECKUX
JJIEMEHTOB.

W3meneHue uncina HEHTPOHOB B sifjpe aToMa - oOpazoBaHue M30TONOB. COBpEeMEHHOE
onpe/iesieHue MOHITUS «XUMUYECKUH 3reMeHT». M30Tonbl Kak pa3sHOBUIHOCTH aTOMOB OJJHOTO
XMUMHUYECKOTO JIEMEHTA.

OnexTpoHbl. CTpoeHUE AIEKTPOHHBIX 000JI0OUEK aTOMOB XMMHMUYECKUX 3JieMeHTOB Nel-
20 nepuoauueckoit cucremsl Jl. . MenaeneeBa. [IoHsTHE O 3aBEPIICHHOM U HE3aBEPIIEHHOM
ANIEKTPOHHOM CJI0€ (SHEPTETHYECKOM YPOBHE).

[lepnoanueckas cucrema xumMuudeckux sieMeHToB J[. . MenneneeBa m crpoeHue
aTOMOB: (U3UYECKUIl CMBICI MOPAIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa TpYIIbl, HOMepa
Iepuoaa.

W3menenue dncia 3J€KTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOIO
3JIEeMEHTa - O0pa30BaHME IMOJIOKHUTEIbHBIX M OTPULIATEIbHBIX HOHOB. MOHBI, 00pazoBaHHBIE
aTOMaM{ METaJUIOB U HeMeTaJlyIoB. [IpuuMHBI N3MEHEHUs! METANIMYECKUX U HEMETaNINYeCKUX
CBOMCTB B IepUOJIaX U IpymIax.

OOpazoBanue OuHapHbIX coequHeHud. [lonstme 00 woHHOW cCBsi3H. CXeMbl
00pa3oBaHusi HOHHOW CBSI3H.

B3anmMogeiictBe aTOMOB XHMHYECKHX JJIEMEHTOB-HEMETAUIOB MEXAy COOOH -
o0pa3oBaHUE JIBYXaTOMHBIX MOJIEKYJI IPOCTHIX BemiecTB. KoBaieHTHast HeMoIsipHas XUMHUYECKast
CBSI3b.

DJEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBI.



B3aumogeiictBie aTOMOB XHMHYECKHUX JJIEMEHTOB-HEMETAJUIOB MEXIy coOoh -
oOpazoBaHue OWHAPHBIX COCIMHEHHN HEMETAIOB. OJIEKTPOOTPUIIATEIBLHOCTh. lloHSATHE O
KOBAQJICHTHOM IOJISIPHOM CBSA3H.

B3auMoneiictTBue aTroMOB XMMHUYECKHX JJIEMEHTOB-METALIOB MEXAY COOOM -
00pa3zoBaHue METAUTMYECKUX KpUCTALIOB. [IoHATHE O METANIMYECKOMN CBSA3H.

JemoncTpaunu. Mojenn aToMOB XMMHUYECKUX 3JIeMEHTOB. lleproanueckas cucrema
xuMudeckux anementoB [. . Menneneena.

Tema 3. IIpocrbie BemecTBa (6 u)

[TonoxxeHne MeTaUIOB W HEMETAUIOB B IMEPUOJMYECKOM CHCTEME XHMHYECKHX
anemeHnToB [I. 1. MenneneeBa. BaxHeline npocTble BENIECTBA - METAJUIbL: JKEJIE€30, ATFOMUHUM,
KaJIbIIMK, MarHuii, HaTpui, kainuii. Oomue Gusnyeckrue CBOMCTBA METAILIOB.

Baxneiimme mpocTeie BelIeCTBa - HEMETAJUIbI, 00pa3oBaHHBIE aTOMaMU KHCIOPOa,
BOJIOpOJA, a30Ta, cephl, pochopa, yriaepona. CriocOOHOCTH aTOMOB XMMHUYECKHX IJIEMEHTOB K
00pa30BaHUI0 HECKOJBKHX IPOCTBHIX BEHIECTB - AJIOTPONHUSA. AJLIOTPOIHBIE MOJUPUKAIUNA
kuciaoposaa, ¢ochopa u osnoBa. MeTaquMueckue MW HEMETAIMYECKHE CBOMCTBA IPOCTHIX
BemecTB. OTHOCUTEIBHOCTD JICJICHHS IIPOCTHIX BEIIECTB HA METAJIIBI U HEMETAJIBL.

[TocrosinHas ABoraapo. KommyectBo BemectBa. Mouib. MoisipHas macca. MonspHsIi
00beM ra3000pa3HbIX BemecTB. KpaTHble eIWHMIIBI KOJMYECTBA BEIIECTBA — MHJUIUMOJb U
KWJIOMOJIb, MWUIMMOJISIPHASE M KWJIOMOJISIPHAs MacChl BEIIECTBA, MWUIMMOJSPHBIN |
KHJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB.

PacueTrsl ¢ wcmosb30BaHUEM TOHATHH «KOJHYECTBO BEIIECTBA», «MOJIIPHAS Maccay,
«MOJIIPHBIN 00BEM Ta30B», «IOCTOSIHHAS ABOTAIPOY.

Pacyernble 3amaumn. |. BeluucieHue MOJSPHOM MacChbl BELIECTB IO XUMHUYECKHM
dbopmynam. 2. PacueTsl ¢ HUCMOJB30BAHWEM MOHITHH «KOJWYECTBO BEIECTBA», «MOJISIPHAs
Maccay, «MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAST ABOTaIpO».

JdemoncTpaunu. HekoTtopsie MeTauibl 1 HEMETAJUIBI KOJIMYECTBOM BelIEeCTBA | MOJIb.
Mogenb MoJisipHOTO 00BeMa ra3000pa3HBIX BEIIECTB.

Tema 4. CoeanHeHHs] XHMHYECKHUX 3JIeMeHTOB (14 u)

Crenenp okucienus. OnpesesieHue CTENEHH OKHCIEHHUS 3JEMEHTOB 10 XMMHUYECKOMN
dbopmyne coeguHeHus. CocraBieHue GopMmyn OWHAPHBIX COEAMHEHWH, OOIMMIA CTHOCO0 HuX
Ha3blBaHUA. BUHAapHBIE COEIMHEHHUS: OKCHU[BI, XJIOpHUIbIL, cylbduasl u ap. CocTaBieHHE HX
¢dopmyn. IlpencraButenu OKCHAOB: BOJAA, YIVIEKUCIBIA Tra3 M HEralieHas H3BECTb.
[IpeacraBurenu JeTy4nx BOJOPOJHBIX COEAMHEHHI: XJIOPOBOIOPO] U AMMHUAK.

OcHoBaHusl, UX cocTaB M Ha3BaHuUs. PacTBopuMOCTh OocHOBaHuil B Boje. Tabmuna
PacTBOPUMOCTH THIPOKCUAOB U coyiek B Boje. llpencraBurenu mienoyei: THIPOKCUIBI HATPHS,
Kanng 1 Kanplus. [loHATHE O KadecTBEHHBIX peakuusax. Muaukatopsl. M3MeHeHHE OKpacku
VMHJMKATOPOB B LIEJIOYHOU cpefe.

Kucnotsl, ux cocraB u Ha3Banusa. Knaccudukanus kucnotr. IIpeacraBurenu KuCIOT:
CEepHasi, COJIsIHAs U a30THAs. MI3MeHeHHne OKpacKu MHAUKATOPOB B KMCIIOTHOM Cpefe.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBaHuM. VX coctaB u Ha3Banus. PactBopuMocTh
coJielt B Bojie. [IpencraButenu cosieit: XJa0pu HaTpus, KapOoHaT U Gocdat KaapLusl.

Amop(dHbIE U KpUCTANINYECKUE BEIIECTBA.

MexMOoneKyIsapHble B3aUMOJECUCTBUA. THIBI KPUCTAUIMYECKHUX PELIETOK: HOHHAs,
aTOMHas, MOJIEKYJISpHas M MeTajyinyeckas. 3aBHCHUMOCTb CBOMCTB BEILIECTB OT THIIOB
KPUCTAJUIMYECKUX PELIETOK.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA COCTaBa
JUISL BELIECTB MOJIEKYJIIPHOTO CTPOCHHSL.

UYucrtele BemecTBa U cMecH. [Ipumepsl KUAKHX, TBEPABbIX U Ta3000pa3HbIX CMECEH.
CpoiicTBa 4MCTHIX BeulecTB U cMmeced. X cocraB. MaccoBast u oObeMHasi JA0JIM KOMIIOHEHTa
cMmecu. PacueTsl, cBs3aHHBIE C UCIIOJIB30BAHUEM MTOHATHUS JOJIA.



Pacuernsbie 3agaumn. 1. Pacuer maccoBoil U 00bEMHOI J0Jiell KOMIIOHEHTOB CMECH
BellecTB. 2. BrlunciieHne MaccoBOil J0iM BellecTBa B PAacTBOpPE IO HM3BECTHOM Macce
PacTBOPEHHOI0 BEIIECTBA U Macce pacTBOpHUTENsA. 3. BpluucieHne Macchl pacTBOPSIEMOIO
BEIIIECTBA U PACTBOPHUTEIIS, HECOOXOAUMBIX JIJIsi IPUTOTOBJICHUS OMIPEACIIEHHON MAacChl pacTBOpa
C U3BECTHOM MacCOBOM JT0JIEN PAaCTBOPEHHOIO BEUIECTBA.

JemoncTpanun. OOpa3lbl OKCHJIOB, KHUCJIOT, OCHOBaHMM u coseid. Mojenu
KPUCTAJUTMYECKUX PEIICTOK XJopuaa HaTpus, anmasza, okcuaa yriepoaa (IV). CmocoOsr
pasaciICHUA CMeCeﬁ, JUCTUIIIAIINS BOOBI.

JlabopaTopHble onbIThl. 1. 3HAKOMCTBO C 00pa3llaMH BELIECTB Pa3HBIX KJIACCOB. 2.
Pasnenenne cmecei.

Tema 5. W3MeHenus, npoucxoasinue ¢ Bemecrsamu (13u)

[TonsiTue sBIEHUI KaK W3MEHEHHH, MPOUCXOJSAIIMX C BEIIECTBAMHU. SIBJICHMS,
CBA3aHHBIE C HM3MEHEHMEM KPHUCTAJUIMYECKOIO CTPOEHUS BEIIECTBA IPU IIOCTOSHHOM €ro
cocrase, Qpusnueckue siBieHus. u3nueckue ABJICHUS B XUMUU: TUCTHIUISALMS, KPUCTAJUIU3ALIMS,
BbIIIAPUBAHME U BO3TOHKA BEILLECTB, LIECHTPUPYTrUpOBAHUE.

SIBneHus, CBsA3aHHBIE C W3MEHEHMEM COCTaBa BEIIECTBA, - XWMHYECKUE PEAKLIHH.
[IpuzHaku u  ycloBHsSI NpOTEKaHUs XuUMHMuYeckux peakuuil. Ilonarue o006 3k30- u
SHJOTEPMHUUYECKUX pEAKUUAX. Peaknuu TropeHHs Kak YacTHBIA CiIydall SK30TEPMUYECKUX
peakuuii, IPOTEKAIINX C BBICICHUEM CBETA.

3aKOH COXpaHEHMsI MacChl BELIECTB. XMMHUUYECKUE ypaBHEHHs. 3HAUEHHE HHAECKCOB U
ko3¢ ¢punmentoB. CocTaBieHNE YpaBHEHUN XUMHUECKUX PEaAKLIUM.

Pacuersl no XxuMuuYeckuM ypaBHEHMsIM. PenieHue 3amad Ha HaXOXKICHUE KOJIMYECTBA
BEIECTBA, MacChl WK 00beMa MPOAYKTa PEAKIMK 1O KOJUYECTBY BEIIECTBA, Macce Ui 00beEMY
HCXOJIHOTO BenlecTBa. PacueTsl ¢ NCIIONBb30BaHUEM MOHITHUS «JI0JI5», KOT1a HCXOJTHOE BEIIECTBO
JTAHO B BHUJIC pacTBOpa C 3aJIaHHON MAacCOBOM JOJE€H PaCTBOPEHHOIO BEIIECTBA WJIU COJEPKUT
ONIPEAEIIEHHYIO JIOJII0 MPUMECEH.

Peaknun paznoxenus. IloHsaTHe 0 ckOpocTH XUMHUYECKHX peakiui. Karammsatopsl.
DepMEHTHI.

Peakuuu coequnenus. Karanutuueckue u HekataauTuueckue peakiuu. OdpaTumbie u
HEOOpaTUMbIE PEAKIIUH.

Peakuuu 3amenieHus. DJEKTPOXUMMUYECKUN P HAOpPsOKEHUH  METalioB, €ro
HCIIOJIb30BAHKE NIl IPOTHO3UMPOBAHMS BO3MOKHOCTH MPOTEKAHMS PEAKLIUN MEXKIYy METaJNIaMU
U pacTBOpamMu KUCIOT. Peaknuy BBITECHEHHS OJTHUX METAJJIOB U3 PACTBOPOB X COJIEW APYTUMH
METaJUIaMH.

Peakuuu o6mena. Peakiuu HeliTpanuzanuu. YciaoBHUs NpOTEKaHUs peakuuil oOMeHa B
pacTBopax 10 KOHIA.

Tunel XuMu4yeckux peakuui (1Mo MPHU3HAKY «YHCIO U COCTaB HMCXOJTHBIX BELIECTB U
IIPOJIYKTOB PEAKIMN») Ha IPHUMEpPE CBOMCTB BOJbI. Peakius pasioKeHUs - 3JIEKTPOJIU3 BOJIBI.
Peaknun coequHenus - B3aMMOJIECHCTBUE BOJBI C OKCUIAMU METAUIOB U HeMeTaoB. [lonsaTue
«TUOPOKCUIBD». Peakuuu 3aMelleHHs - B3aUMOJCHWCTBUE BOABI C  IIECJIOYHBIMH U
LIEJIOYHO3EMEIbHBIMU  MeTaJulaMH. Peaknuu oOMeHa (Ha mnpuMepe THApOJU3a cylbduia
AITIOMHUHUS U KapOuaa Kaubus).

Pacuernble 3amauu. 1. BpluucieHHe 1O XUMHUYECKUM YpPaBHEHUSIM MAacChl WIIHU
KOJINYECTBA BEIIECTBA I10 M3BECTHOM MAaCCE MJIM KOJIMYECTBY BEIIECTBA OJHOIO M3 BCTYMAKOLIUX
B PEaKLMIO BEIIECTB MU MPOJIYKTOB peakuuu. 2. Boluncienne macchl (KOJIMUYECTBa BEIIECTBa,
o0bema) MpoJyKTa peaklWH, €CIM H3BECTHAa Macca HCXOJHOIO BELIECTBA, COJAEpIKAIlEero
OTpENENICHHYI0 J0JI0 mpumeceil. 3. Brprumcienne macchl (KOJWYECTBAa BEIIECTBA, 00BEMa)
IIPOAYKTA PEAKIIMM, €CJIM U3BECTHA MACCa PaCTBOPA U MACCOBAsI JIOJIS1 PACTBOPEHHOT'O BELIECTBA.

demoncrpauuu. Ilpumepst ¢dusmdeckux sBICHUW; a) TUIaBieHue mapaduna; O)
nu(dy3uss TYIUCTHIX BEIIECTB C ropsAlIeil JaMmIoykyd HakauuBaHus. lIpuMepbl XUMHUYECKUX
SIBJICHUH: a) TOPEHUE MarHus; 0) B3aMMOJCHCTBUE COJISTHOM KUCIOTHI C MPAaMOPOM WJIM MEJIOM;



B) noxydenue ruapokcuaa meau (II); r) pactBopenue noiay4eHHOro rupoKcua B KUCIOTax; 1)
B3auMoeiicteue okcuma meau (II) ¢ cepHodl KMCIOTOW NMpW HArpeBaHWM; €) Pa3JIOKCHHUE
IepMaHraHaTa Kajuusl; ) B3auMo/IeiCTBHE Pa30aBICHHBIX KUCIOT C METAJUIAMHU.

JlabopaTopubie onbIThbl. 3. CpaBHEHHME CKOpPOCTH MCIAPEHUS BOJbl M CHUpPTA IO
HMCUYE3HOBCHHUIO HX Karenb Ha (uibTpoBanmbHON Oymare. 4. OxucieHue Meau B IUIAMEHH
CHUPTOBKU WM Topenku. 5. [lomyTHEHHE M3BECTKOBON BOJBI OT BBIABIXAEMOIO YIJIEKHCIIOTO
raza. 6. [lodydeHue yriieKucioro raza B3auMOJICHCTBHEM COJBl U KUCTOTHL. 7. 3aMEIIeHHe MeIr
B pactBope xiopuaa meau (II) xenezom.

IIpakTnueckas padora Ne 4
[Ipu3Haku XMMHYECKUX pPEeaKLIUN U UX KiIacCU(PUKALIUSL.

IIpakTHyeckass padora Ne S
[IpurorosiieHne pacTBopa caxapa ¢ 3aJaHHOW MacCOBOM JIOJIEH.

Tema 6. Teopust 3JIEKTPOJIUTHYECKONH JUCCOMALMM U CBOMCTBA KJIACCOB
HeOpraHu4vecKux coenunenui (19 u)

[TonsTe 00 ANEKTPONUTUYECKON IUCCOLMALUU. JNEKTPOJIUTHI U HEAIEKTPOJIUTHL
MexaHu3M JUCCOIMAIIUN AJICKTPOJIUTOB C PA3UYHBIM THUIIOM XHUMHYECKOW cBs3u. CTeneHb
ANIEKTPOIUTHYECKOH uccounannu. CuiabHbIE U clladble 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUH ICKTPOTUTUICCKON aucconuanuu. FloHHbIe ypaBHEHUS
peakuuii. YciaoBUsS NPOTEKaHUS peakUud oOMEHa MeXay AJIEKTPOJIUTaMU JI0 KOHIA B CBETE
VOHHBIX MTPEICTaBICHUN.

Knaccudukaius HOHOB 1 UX CBOMCTBA.

Kucnotel, ux xnaccudukanus. Jlucconnanus KUCIOT M MX CBONCTBA B CBETE TECOPUH
ANEKTPOJUTHYECKON Jucconuani. MOJIEKYJIsIpHbIE M WOHHBIE YPABHEHHs PEAKLUN KHUCIOT.
B3aumopnelicTBue KUCIOT € MeTaUIaMH. OJEKTPOXUMHUYECKUH psi HANpPSDKEHUH METallIoB.
B3anMopeiicTBue KUCIOT C OKCHUIAMU METAJUIOB. B3aMMoAeCTBUE KHUCIOT C OCHOBAaHUSIMH -
peakuus HeWTpanu3auuu. B3amMoaeicTBHE KHUCIOT C coyisMH. Mcronbp3oBaHue TaOIUIIBI
PacTBOPUMOCTH JIJIsl XapAKTEPUCTUKU XUMHUYECKUX CBONCTB KHCJIOT.

OcHoBanusi, ux knaccudukanus. Juccommanuss OCHOBaHMM M WX CBOMCTBAa B CBETE
TEOpUM DJIEKTPOJMTUYECKOW AUCCOUMAlMU. B3auMoneincTBUe OCHOBAaHHMM C KHUCJIOTaMHU,
KHCJIIOTHBIMH OKCHJaMH ®  coJisiMd. Vcmonmp3oBaHue TaOMUIBI  PACTBOPUMOCTH ISt
XapaKTEepPUCTUKH XMMHUYECKHX CBOMCTB OCHOBAHWU. Pa3yiokeHHe HEepacTBOPUMBIX OCHOBAHUU
npu HarpeBaHuMU.
Conu, ux xnaccuukanus 1 JUCCOIMAIMS PA3JIMIHBIX TUIOB cojieid. CBOMCTBA cojieli B CBETE
TEOPUM BJIEKTPOJUTUYECKON nauccolanuu. B3anmonpeincTBhe cojied ¢ MeTajllaMH, YCIOBHS
MIPOTEKAaHUs ITUX peakuuid. B3aumoneicTBue COJEH C KUCIOTaMH, OCHOBAHMSMHU M COJISIMMU.
Hcnons3oBanue TabIUIbI paCTBOPUMOCTH JIJISI XapPAKTEPUCTUKU XUMHUYECKUX CBOMCTB COJICH.

O060061eHue cBeieHn 00 OKcHuaax, X KIacCU(PUKALUN U XUMUYECKUX CBOWCTBAX.

['eHeTndeckue psAapl METAIOB M HEMETAUIOB. ['eHeTHYecKas CBs3b MEXKJy KIacCaMH
HEOPraHUYECKUX BEILECTB

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE — peakuuu. OKUCIAUTENh UM BOCCTAHOBMTEID,
OKHCJICHUE U BOCCTAaHOBJICHUE.

Peakuuu unoHHOro oOMeHa M OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKILIUU.
CocraBiieHre ypaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN METOJOM AJIEKTPOHHOIO
OanaHca.

CBoiicTBa MPOCTHIX BEUIECTB - META/NIOB M HEMETAJUIOB, KHUCIOT U COJIeH B CBETE
MIpe/ICTaBICHUN 00 OKUCIUTEbHO-BOCCTAHOBUTEIbHBIX MPOLIECCAX.

JdeMmoncTpauuu. lcnelTaHue BemECTB M HX PAacTBOPOB HA 3IIEKTPOIPOBOIHOCTD.
3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOM KHCIOTBHI OT KOHIEHTpamuu. BzammonerictBue
IIMHKA C CEPOH, COJITHON KuciIoTo, xiopuaom meau (I11). Fopernune marams.

JlabopaTopHble onbIThl. §. Peakiuu, xapakTepHble UIsl paCTBOPOB KUCIOT (COJISTHOU
unu cepHoit). 9. Peakiuu, xapakTepHbIe UIsi pacTBOPOB IeNOoYel (THAPOKCHIOB HATPHUS WU



kanus). 10. [Tonyuenue u cBOMCTBAa HEPACTBOPUMOI'O OCHOBAHUS, HAlpUMEP TUJIPOKCHIA MEIU
(IT). 11. Peaknuu, XxapakTepHbIe I PacTBOPOB coJier (Hampumep, st xiaopuaa meau (I1)). 12.
Peakuuu, xapakrepHble AJ11 OCHOBHBIX OKCHUJIOB (HalpuMep, AJis okcuaa Kanpius). 13. Peakmuu,
XapaKTepHbIE Ui KUCIOTHBIX OKCUIOB (HAallpUMep, JUIsl YTIIEKUCIIOro ra3a).
IIpakTHyeckas padora Ne 6

CBolicTBa AJIEKTPOJIUTOB

IIpakTHyeckas padora Ne 7
DKcnepuMeHTaIbHOE pemenue 3aaad mo TO

9 kiacce
Beenenne. O01masi XapakTepUCTHKA XMMHYECKHUX 3JIEMEHTOB U XHMHYECKHX peaKIuii.
Ilepuoauyeckuii 3axoH U Ilepuoanyeckas cucremMa xuMuyeckux djaementos /1. U.
Menpaeneea (10 v)
XapakTepucTuka 3JeMEeHTa MO0 €ero mnoyoxeHuto B Ilepuoanyeckoil cucteMe XUMHUYECKUX
anemenToB /. . MenneneeBa. CBOICTBAa OKCHIOB, KUCJIOT, OCHOBAHUN U COJIEH B CBETE TEOPUHU
AJIEKTPOJIUTUYECKON JUCCOLMAalMM U OKHUCIEHUs-BOccTaHOBJIeHUs. [loHATHE O mepexoaHbIX
anemeHTax. AMGoTepHOCTh. [ eHeTHUYecKuil ps nmepexoHoro snemMenTa. [lepuoanuecknii 3aKkoH
n llepmommueckass cucrema xumuueckux osaemeHToB JI. WM. MenngeneeBa. Xumuueckas
OpraHu3anus )KUBOW U HEKUBOU NPUPOIbI. XUMUYECKUI COCTAB s/Ipa, MAHTUU U 36MHOU KOPBIL.
XUMHYECKHE DJIEMEHThl B KIETKAaX JKMBBIX OpraHu3MoB. Makpo- U MHKPO3IJIEMEHTHI.
O06001eHre cBeACHUH O XMMHUYECKUX peakuusax. Kimaccupukanus XMMHUECKUX peakuui Io
pPa3IMYHBIM TMPU3HAKAM: «YHUCJIO U COCTAaB pPEAarupyroumx U oOpa3ylolIUXCs BEIIECTBY,
«TEIIOBOM  3PQeKT», «HAIpaBICHUE», «U3MEHEHHE CTENEHEH OKUCIEHHUSI DIIEMEHTOB,
00pa3yoIluX pearupyroume BeUecTBay, «pa3za», «UCIoIb30BaHUe KaTaiuzaropa». [lonsTtue o
CKOPOCTH XUMHUYECKOM peakuuu. DakTopbl, BIUAIONIME HA CKOPOCTb XUMHYECKHX PEaKLUM.
KaranuzaTtops! u katanu3. UHruOMTOphl. AHTHOKCH/IAHTHI.
JdemoHcTpaumum.
Paznuunbie ¢opmsr Tabmuuel J. W. Menneneea. Mogenu aromoB 3iaeMeHTOB 1—3-ro
nepuoaoB. Mojenb CTpPOCHHS 3eMHOTro mapa (MONepevHbld pa3pe3). 3aBHCHUMOCTh CKOPOCTH
XUMHMUYECKOM pPEaKIUH OT NPUPOJBl PpEarupyrolux BeIIeCTB. 3aBUCHUMOCTb CKOPOCTH
XMUMHUYECKON peakuuu OT KOHLEHTPAlUU pearupyrouux BEIIeCTB. 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKON peaklMH OT IUIONIaJU CONPUKOCHOBEHHS PEATMPYIOIIMX BEIIECTB («KHIISIIUMA
ClIOi»). 3aBUCHUMOCTb CKOPOCTHM XHMMHMUYECKOH peakuuu OT TeMIEepaTypbl pearupyromux
BEIIECTB. ['OMOreHHBII W  TE€TEpOTeHHbIM  Karauu3pl. DepMEHTAaTHBHBIA  KaTaJlW3.
WNurubuposanue.
JlaGopaTopHble ONBITHI.
1. ITosryueHnne ruipokcuaa HUHKA U UCCIIEN0BAaHUE €r0 CBOMCTB. 2. MoaennpoBaHue OCTPOCHUS
[lepuoauueckoii cucrembl xumudeckux snemeHToB JI. . Menzaeneesa. 3. 3amelieHue xene3om
Menu B pactBope cynabdara memau (II). 4. 3aBUCHUMOCTD CKOPOCTH XHMHUYECKOM PEAKIHH OT
IIPUPO/IbI PEAruPYIOIINX BEIIECTB HA IPUMEPE B3aUMOACUCTBUSI KUCIIOT C METaJlJIaMHU.
5. 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakiuu OT KOHUEHTPAUU pPearupyrollux BEIIeCTB Ha
IIpUMEPE B3aMMOICHCTBUS IUHKA C COJITHOW KMCIIOTOM pa3IMYHON KOHLEHTPALUH.
6. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOH PEeaKIy OT IUIOIIAU CONPUKOCHOBEHHS Pearupyrommx
BelecTB. 7. MojenupoBaHue «KUIISILEro cios». 8. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM
peakuu OT TeMIIEpaTypbl pearupyrouuxX BEIECTB HAa IPUMEpEe B3aUMOACUCTBUS OKCHIA Meau
(I) ¢ pacTBOpOoM cepHOM KHUCIOTBHI pazIu4yHON Temmneparypsl. 9. PasnoxxkeHue mnepokcuia
BoJIopoJa ¢ momomibio okcuaa Mmapranma (IV) m kartamaser. 10. OOHapykeHHE KaTajasbl B
HEKOTOPBIX MUUIEBBIX mpojaykTax. 11. MHrubupoBanue B3auMOAEUCTBUS KUCIOT C METAJUIAMU
YPOTPOIHUHOM.
IIpenmeTHble pe3yabTaThl 00y4eHUsI



Yyamuiics 10J1KeH ymemp:

HCI0JIb30BaTh MPHU XapaKTEPUCTUKE MPEBpAIlEeHUN BELIECTB MOHATUS: «XUMUYECKas PeaKIus»,
«peaKLuu COCUHEHUN», «PEAKLUUN Pa3I0KEHUI», «peakuu 0OMEHay, «peakLUnun 3aMeleHUs,
«peakuuu HeUTpanu3alun», «IK30TEPMUUYECKUE PEAKLUU», «IHIOTEPMUYECKHE PpEaKLUun,
«oOpaTuMble peakuuu», «HEOOpaTUMBbIE peaKkIUuN», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKium», «rOMOTE€HHBIE PEAKIMH», «T€TEPOTre€HHbIE PEAKIMN», «KATAIUTUYECKUE PEaKLUN»,
«HEKATAJIUTHUUYECKHE PpEeaKLUUU», «TeIuioBOM 3PQGEeKT XUMUYECKOM peakuuu», «CKOpPOCThb
XUMHUYECKON PEAKIUI», «KaTaIu3aTopy;

XapaKTepU30BaTh XUMHYECKHE DJEMEHThl 1—3-ro MepuojoB MO UX MOJOKEHUIO B
[Tepuonnueckot cucreme xumuueckux sieMeHToB [[. WM. MenpeneeBa: XMMHYECKH 3HAK,
MOPSIIKOBBIM HOMEp, MEpHOJI, TPpyIIa, NOArpYyMNa, OTHOCUTEIbHAsT aTOMHas Macca, CTPOCHHE
aToMa (3apsii siApa, YUCIO TMPOTOHOB U HEUTPOHOB B siipe, OOIIee YHCIO 3IEKTPOHOB,
pacnpeziesieHue IEKTPOHOB M0 3JIEKTPOHHBIM CIIOSIM, IIPOCTOE BELIECTBO, (hOpMyJia, Ha3BaHUE U
THII BBICILIETO OKCUJA U THIPOKCH/IA, JIETYYEero BOJIOPOJHOIO COEIUHEHNUS (/111 HEMETAJLIOB));
XapaKkTepu30BaTh OOIIHME XHMHYECKHE CBOMCTBA aM(OTEPHBIX OKCHAOB U THUIAPOKCHUIOB;
MIPUBOJIUTH IPUMEPHI PEAKIINI, TOATBEPHKAAIOINX XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCUIOB
U TUJIPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XUMHYECKHX PEAKIUIl MO YUCIy M COCTaBY HCXOJHBIX BEIIECTB U
MIPOJIYKTOB pPEaKLMM; TEIIOBOMY 3 (eKTy; HANpaBJICHUIO MPOTEKAHUS PEaKIUH; W3MEHEHUIO
CTENIEHEW OKHCIIEHUS D3JEMEHTOB; arperaTHOMy COCTOSIHMIO HCXOJHBIX BELIECTB; Y4YacCTHUIO
KaTajau3aTopa;

OOBSACHATH M MPHUBOJUTH MPUMEPHI BIUSHUS HEKOTOPBIX (PAKTOpPOB (IpHpoJa pearupyromux
BEIIECTB, KOHIIEHTPAllUs BEUIECTB, JaBJICHHE, TEMIIepaTypa, KaTalau3aTop, I[OBEPXHOCTb
CONPUKOCHOBEHHMSI pearupyrouux BeIEeCTB) Ha CKOPOCTh XUMHUECKUX PEaKLnii;

HaOJI0JaTh U ONUCHIBATh YPaBHEHUS PEaKLMi MEXAY BEIIECTBAMU C MOMOILBIO €CTECTBEHHOIO
(pyccKoro wiv poAHOIO) sI3bIKa U SI3bIKA XUMUU;

MIPOBOJUTH OMBITHI, IMOATBEPHKJAIOIINE XUMHYECKHE CBOMCTBA aMQOTEPHBIX OKCHAOB H
TUIPOKCUOB; 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIM OT pa3INuHbIX (pakTOpoB (mpupoaa
pearupyomux BeLeCTB, KOHLEHTpalMs BELIECTB, MIaBJIEHUWE, TeMIlepaTypa, KaTalu3arop,
MOBEPXHOCTh COIIPUKOCHOBEHUS pEarpyollX BEIIECTB).

MeTanpeaMeTHble pe3yJibTaThl 00yUeHUsI

Yyamuiics K0J1KeH ymemp:

ONpENeNATh LeNb Y4eOHOM NeATeNbHOCTH C MOMOILBIO YYHUTEIS M CaMOCTOSITENIbHO, HMCKATh
CpEICTBa €€ OCYILIECTBJIEHMs, paboTas MO IIJIaHy, CBEPATh CBOM ACUCTBHS C LENbI0 U MpU
HEOOXOUMOCTH HMCHPABJIATH OMIMOKK C TIOMOIIBIO YUUTEIS U CAMOCTOSITENIBHO;,  COCTaBJISIThH
aHHOTALIMIO TEKCTa; CO3JaBaTh MOJENIN C BBIJCICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OObEKTa
Y TIPEACTABJIICHUEM MX B MIPOCTPAHCTBEHHO-TPA()UUECKON MM 3HAKOBO-CUMBOJIUYECKOHN (opMme;
OTpenensaTh BUABI KiacCU(pUKANU (€CTECTBEHHYIO M MCKYCCTBEHHYIO); OCYIIECTBISATh MPSIMOE
JeTyKTUBHOE JI0Ka3aTeIbCTBO.

Tema 1. Metamubl (14 4)

[Tomoxenne metaiioB B Ilepuoandeckoii cucreme xumuuyeckux 3neMeHToB /1. 1. Menpaeneesa.
Meramueckasi KpUCTAUIMYECKas peIIeTKa W MeTaTMYecKas XUMHYecKas cCBsi3b. OOmime
¢usmveckue cpoiictBa MetamuioB. CriaBbl, UX CBOMCTBAa M 3HaueHHWE. XHMMHYECKHE CBOWCTBA
METAJUIOB KaK BOCCTAHOBHUTEJICH, a TAK)KE B CBETEC MX IMOJOKCHHS B AJICKTPOXUMHUUECKOM PAY
HanpspkeHud MetaioB. Kopposus MeTtaiioB U criocoObl 0opbObl ¢ Hel. MeTallisl B pUpoJe.
O61ue cnocoObl UX MOJIyYEHUSI.

OO0mas xapakTepUCTHKA IIeJ0YHBIX MeTa10B. Metauibl B npupoje. Obuue cnocoObl ux
nosnyueHusi. Crpoenue atomoB. lllenounble Meramibl — HpOCTbie BellecTBa. Bakneimine
COCIMHECHUS IMEJIOYHBIX METAJUIOB — OKCH[IBI, THAPOKCHIBI M COJHU (XJIOpHUIbI, KapOOHATHI,
cynb(daTel, HUTpATHI), WX CBOHNCTBA W TPUMEHEHHWE B HAPOAHOM Xo3siicTBe. KammitHbie
yaoOpeHusl.



OO0mas xapakTepuCTHKA 3JIEMEHTOB IJ1aBHOM nmoarpynns! II rpynmnsi.

Crpoenue aromoB. IllenouyHo3emenbHble METaIbl — MPOCTbIE BelecTBA. BaxHeilmue
COEJIMHEHUS IEJOYHO3EMENbHBIX METAJUIOB — OKCHU[bI, TUJIPOKCHIBI U COJH (XJIOPUJBL,
KapOOHaThl, HUTpaThl, CyiabaThl, Qocdarbl), WX CBOIICTBAa M NPUMEHEHHWE B HAPOJIHOM
XO35HCTBE.

AJIIOMUHHI.

Crpoenue atoma, (pu3mMyecKne W XMMHYECKHE CBOMCTBa mpocToro BemiecTBa. CoenuHeHus
AITIOMUHUS — OKCHUJl U THAPOKCUA, UX aM(OTepHbIN xapakrep. Baxueimue conu alnroMUHUS.
[IpuMeHeHNEe ATFOMUHUSA U €r0 COETUHEHU .

Keaeso.

Crpoenue aroma, QU3MYeCKME M XMMHMUYECKHE CBOICTBa MPOCTOrO BellecTBa. | eHeTHueckue
pansl Fe? u Fe®.

Baxueiiiue coym jxene3za. 3HaueHHE Kejle3a U €ro COSAMHEHUM JAJs MPUPOJbl U HAPOJHOTO
XO35HCTBA.

JdemoHcTpaumu.

OOpa3zupl LIENOYHBIX M HIENIOYHO3EMEIbHBIX MeTaiioB. OOpasubl ciiaBoB. BiaumopeiicTBue
HaTpus, JUTUS W KajdbUus C BOJOM. B3amMmopelcTBue HaTpus M MarHus C KHCIOPOJOM.
BsaumopneiictBue metaioB ¢ Hemetauiamu. [lonyuenue runpokeuion xxenesa (I11) u (II1).
JlaGopaTopHble ONBITHI.

12. B3aumoaelicTBUE pacTBOPOB KUCIOT U cojel ¢ mMetaiiamu. 13. O3HakomiieHuE ¢ pynamu
xene3a. 14. OkpamuBaHWe IUTAMEHU COJSIMH IIEJIOYHBIX MeTaymioB. 15. BzaumoneictBue
kanpius ¢ Bojgoil. 16.Ilonmydyenue ruapokcuja Kajdblus M HCCIEJOBAHHME €ro CBOMCTB. 17.
[Tonydyenue ruapokcuaa aTrOMHAHMS U MCCIIEJOBAaHUE €ro cBOMCTB. 18. B3anmonencTeue xenesa
¢ consiHoM kucnotoi. 19. [lonyuenue runpoxcuyos xenes3a (1) u (I1I) u uzyuenue ux cBoucTs.
IIpenmeTHble pe3yabTaThl 00y4eHUs:

Yyamuiics 10J1KeH ymemp:

UCIO0JIb30BaTh MPH XapaKTEPUCTUKE METAUIOB U UX COCAUHEHUN MOHSTHUS: «METAJLIbD», «Psij
AKTUBHOCTH  METAJUIOBY»,  «ILUEJIOYHBIE  METAJUIbl»,  «ILEJIOYHO3EMENbHbIE  METAUIbD»,
UCIO0JIb30BaTh HMX IPU XapaKTEPUCTHKE METaUIOB; JaBaThb XapaKTEPUCTUKY XUMHUYECKHX
AJIEMEHTOB-METAJVIOB (ILEJIOYHBIX METAJIOB, MArHus, KajblUs, AJTIOMHUHH, Keje3a) Mo HX
nojoxeHnro B Ilepuonnueckoi cucreMe xumuyeckux dsneMeHToB [J[. M. Menneneesa
(XuMu4ecKkuil 3HaK, MOPSAKOBBI HOMED, MEPUOJ, IPyIIa, HOArPYyMNa, OTHOCUTEIbHAs aTOMHAas
Macca, CTpOEHHE aTtoma (3apsl sJpa, YMCIO MPOTOHOB M HEWUTPOHOB B fA1pe, OOIlee YHUCIIO
AJIEKTPOHOB, paclpeAeieHUe 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJOSM), MPOCTOE BEILECTBO,
(dbopmyia, Ha3BaHUE U THII BBICIIETO OKCUJA U THIPOKCHIA);

Ha3bIBAaTh COEMHEHHS METAJUIOB U COCTABJIATh UX (OPMYJIBI [10 HA3BAHUIO;

XapaKTepU30BaTh CTPOEHHE, OOUIMe (PU3NUYECKHEe U XUMHYECKHE CBOICTBA MPOCTHIX BELIECTB-
METaJJIOB;

OOBSACHATh 3aBUCUMOCTb CBOWCTB (MJIM IpEACKa3bIBaThb CBOMCTBA) XUMUYECKUX 3JIEMEHTOB-
MeTaJyIoB (paauyc, METaNInYeCKUEe CBOICTBA AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA DJIEMEHTOB) M 00pa3yeMbIX HMHU COCTUHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX
OKCHJOB M THJPOKCHIOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWMCTBA) OT IOJIOXKEHUS B
[Tepuonnueckoit cucreme xumuueckux 3memeHToB . . Menpaeneena;

OMKCHIBATh 00IME XMMHUECKUE CBOMCTBA METAJIJIOB C IOMOIIIBIO €CTECTBEHHOTO (PyCCKOTO MM
POJIHOTO) sI3bIKa U SA3bIKA XUMUMU;

COCTaBJIATh MOJIEKYJISIPHbIE YPABHEHMs peaklui, XapaKTepU3YIOIIMX XHMUYECKHE CBOMCTBA
METaJJIOB M HX COEAMHEHUN, a TaKKe OHJIEKTPOHHbIE YpPAaBHEHHUS IPOLIECCOB OKHUCICHUS-
BOCCTaHOBJICHUS;

YpaBHEHHUS JIJIEKTPOJUTUYECKOM AMCCOLMAINKM; MOJIEKYJISIPHbIE, IOJIHBIE W COKpAallleHHbIE
MOHHbBIE YPaBHEHUS PEAKLMM C yYaCTHEM 3JIEKTPOJIUTOB;



YCTaHABJIMBATH IPUYNUHHO-CIIEICTBEHHBIE CBA3U MEXK/Yy CTPOCHUEM aTOMa, XUMUYECKOH CBA3BIO,
TUINOM KPUCTAJUNIMYECKOW PEHIETKH METaNIOB U UX COEIMHEHUH, X OOlMMU (DU3MUYECKUMH U
XUMHUYECKUMHU CBOMCTBaMU;

ONMCBHIBATh XMMHUYECKHE CBOWCTBA WICJOYHBIX M LIEJIOYHO3EMEJIBHBIX METaUIOB, a TaKXKe
ATIOMHUHMS U JKeJie3a U UX COEIMHEHUH C NMOMOILbI0O €CTECTBEHHOIO (PYyCCKOTO WM POJHOIO)
S3bIKa U SI3bIKa XMMUMY;

BBINIOJIHATh, HAOMIOJaTh M ONMCHIBATH XUMHUYECKHHM OSKCHEPUMEHT [0 paclo3HaBaHUIO
BAKHEMIINX KATHOHOB METAJUIOB, THAPOKCHU/I-NOHOB;

JKCIIEPUMEHTAIBHO ~ HMCCIIEIOBATh  CBOWCTBA METAUIOB W UX COCAUHEHUH, peuaTth
JKCIIEpUMEHTAIIBHBIE 3a/1a4U 110 TeMe «MeTauibly;

OMMCHIBaTh XUMHUYECKHI IKCHEPUMEHT C IOMOILBIO €CTECTBEHHOI'O (PYCCKOTO MJIM POJIHOTO)
S3bIKa U SI3bIKa XMMUMY;

MPOBOJUTH PACUYEThl MO XUMHYECKUM (QOpPMYJIaM M YPaBHEHMSIM pPEaKLMi, MPOTEKAIoLIUX C
Y4aCTHEM METAJUIOB U UX COCIMHEHUM.

MeranpeaMeTHbIe pe3yabTaThl 00y4eHHs

Yyamuiics 10J1KeH ymemp:

paboTaTh IO COCTaBJICHHOMY IUIaHYy, WCIOJIb3YS HapsAy C OCHOBHBIMH M JOIOJIHUTEJIbHbIE
cpencTBa (CIpaBOYHYIO JIMTEPATYPY, CI0KHBIE TPuOOpHI, cpeacta MKT); ¢ momompio yuaurtens
oTOUparth Ui peleHus: yueOHbIX 3a/1a4 HE0OXO0AUMbIE CJIOBApH, SHUUKIIONEINH, CIIPAaBOUYHUKH,
AIIEKTPOHHBIE JUCKHU;

COIOCTaBJIATh U OTOMPATh MH(MOPMALIMIO, MOJYYEHHYIO M3 PA3JIMYHBIX MCTOYHUKOB (CIOBapH,
SHIMKJIONIEIUH, CIIPABOYHUKH, JIEKTPOHHBIE IUCKHU, ceTh VIHTEepHET);

MpeiCcTaBiIATh MH(OpMalLMIO B BUAE TaOIUI], CXE€M, OMNOPHOTO KOHCIIEKTa, B TOM YHCIE C
npuMenennem cpeacts UKT;

0(pOpPMIISITH CBOU MBICIIA B YCTHOW M MUCbMEHHOM pe4H C y4ETOM CBOUX YUEOHBIX U KU3HEHHBIX
pEYEBBIX CUTYyallul, B TOM 4Hcie ¢ npumeHenneM cpencts UKT;

COCTaBJISATh PELIEH3UIO HA TEKCT;

OCYILIECTBIIATH AOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTa/UI0OB M UX coeuHeHnii (3 u)

1. OcymecTBieHne UENOYKM XUMHYECKUX npeBpamienuil. 2. IlomydyeHue wu cBolicTBa
COCMHEHUN MeTaioB. 3. PemieHue SKCHEpUMEHTANbHBIX 3a7ad Ha paclio3HaBaHUE U
MOJIy4Y€HUE COETUHEHUI METaJIOB.

IIpenmeTHble pe3yabTaThl 00y4eHUs:

Yyamuiics 10J1KeH ymemp:

oOparaTtecs ¢ 1abopaTOpHBIM 000PYAOBaHUEM U HArPEeBATEIbHBIMUA MPUOOPAMH B COOTBETCTBHU
C TIpaBUJIAMHU TEXHUKHU O€30TIaCHOCTH;

Ha0JI01aTh 32 CBOMCTBAMU METAJUIOB U UX COCIMHEHUH U SABJICHUSAMU, IPOUCXOAAIIUMU C HUMH;
ONMCHIBaTh XUMHUYECKHI IKCHEPUMEHT C IOMOIIBI0 €CTECTBEHHOI'O (PYCCKOTO WJIM POJIHOIO)
S3bIKa U SI3bIKA XUMUMY;

JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM IPOBEIEHHOTO SKCIIEPUMEHTA.

MeranpeaMeTHbIe pe3yabTAThl 00y4eHHS

Yyamuiics 10J1KeH ymemp:

ONpEeNiTh, UCXOJ M3 y4eOHOW 3ajaud, HEOOXOJMMOCTbh HCHOJIb30BAaHUS HAOJIONEHUS WU
AKCIEPUMEHTA.

Tema 3. Hemeramanl (25 9)

OOmasi XapakTepucTHKa HEMETaUIOB: mosioxkeHue B llepumonmyeckoil cucTeMe XUMUYECKHX
anemenToB J[. Y. MeHneneeBa,0c00€HHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTpULiaTeabHOCTh (D0)
KakMmepa «HeMeTauImdHocTuy, psag D0. Kpucramimuyeckoe cTpoeHHE HEMETaNIOB — IPOCTHIX
BemecTB. AimoTtporus. Dusmyeckne cBoiicTBa HeMeTaIOB. (OTHOCUTENBHOCTh TOHITHI
«METAIII» U «HEMETAJLD).



Bonopoa.llonoxenune Bomopona B llepmogmyeckoil cucreme XUMUYECKUX 3iaeMeHToB [l. .
MenneneeBa. CtpoeHue atoMa U MoOJIeKyibl. PU3NYECKUE U XUMHUYECKHE CBOICTBA BOAOPOJA,
€ro NoJydeHHEe U IPUMEHEHHUE.

Bona.

Crpoenue monekyibl. Bomopoanas xumudeckas cBsizb. @u3nuecKkre CBONCTBA BOJIbI. AHOMATHH
cBOMCTB BOAbl. ['mapodunbHbie W ruapo@oOHBIE BemiecTBa. XUMHUYECKHE CBOMCTBA BOJIBL
Kpyrosopor Boast B mpupome. BomoouwmcTtka. Aospamus BoAbl. bBbITOBBIE  (QUIBTPEHIL
MunepanbHbie BOJbl. JUCTUIIIMPOBaHHAS BOJA, €€ MOIYYeHHUE U IPUMEHEHHUE.

O0mas xapakTepuCcTHKA rajOreHoB.

Crpoenue atoMoB. IIpocThie BeliecTBa 1 OCHOBHBIE COEAMHEHUS IAJIOTEHOB, UX CBOMCTBA.
Kpatkue cBenenust o xmope, 6pome, prope u roae. [IpumeHeHne rajoreHoB U UX COSTUHEHUN B
HapOJHOM XO35HCTBE.

Cepa.

CrpoeHue aToma, aJNIOTPOIHsL, CBOMCTBA U MpUMeHEeHHe pomouyeckoil cepbl. Okcuipl cepsl (IV)
u (VI), ux nosyuenue, cBoiicTBa U npuMeHeHue. CepHast KHCIIOTa U €€ COJIM, UX MPUMEHECHHE B
HapOJHOM X03s1cTBe. [IpOM3BOICTBO CEPHON KUCIIOTHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbI, CBOWCTBAa IPOCTOrO BellecTBAa. AMMHAaK, CTPOCHUE, CBOMCTBa,
nosiyueHue u npuMmenenue. Conu aMMOHMS, UX cBolicTBa U nmpuMmeHenue. Oxcuasl azora (1) u
(IV).

A30THas KHMCIIOTa, €e CBOICTBA U npuMeHeHue. HutpaTel u HUTpUTHI, TpobaemMa UX coAepKaHus
B CEJIbCKOXO3HCTBEHHOM MPOIYKIIMH. A30THBIE y100pEHUsl.

Dochop.

CrpoeHue aroma, ajuIOTpOIUsi, CBoMcTBa Oeiaoro M KpacHoro ¢(ocdopa, uUX NpPUMEHEHHE.
OcHoBHble coenuHeHus:: okcua (ocpopa (V) u oprodochopnas kucinora, GocdaThl.
docdopubie y1oOpeHus.

Yraepon.

CrpoeHue aroma, ajsIoTponusi, cBoicTBa Moauukanuil, npumenenue. Oxcuapl yriaepoaa (1) u
(IV), ux cpoiictBa u npuMmenenue. KapboHaTel: KaabIuUT, cOJa, MOTAIll, UX 3HAYEHUE B MIPUPOJIE
U ’KU3HU YeJIOBEKa.

Kpemnuii.

CrpoeHue aroma, KpUCTaNIMYECKUII KpEMHUH, €ro cBoicTBa UM mpuMeHeHue. OKcuJ KpeMHHUS
(IV), ero mpupoansie pazHOBUAHOCTH. CHIIMKAThl. 3HAYCHUE COCIUHEHHM KPEMHUS B KMBOU U
HEXNBOU npupojie. IloHsTne 0 CHIMKaTHON MPOMBIIIIIEHHOCTH.

JdemoHcTpaumum.

OOpa3upl rajoreHoB — IMPOCTHIX BellecTB. B3aumonelicTBue rajoreHoB C HaTpuUeM, C
anmoMuHueM. BeiTecHeHHe xJIopoM Opoma MM MOJa U3 pacTBOPOB HX coJjiell. BzaumonelictBue
Cephl ¢ METaJUIaMH, BOJOPOJOM U KHUCIOPOAOM. B3auMoelicTBue KOHIEHTPUPOBAHHON a30THOM
KHUCIOTHI ¢ Meabto. [lormnoiienue yriem pacTBOpEHHBIX BEIIECTB WM Ta3oB. BoccranoBineHue
Meau U3 ee okeuja yriieM. O0pasibl IPUPOIHBIX COEIMHEHUH Xopa, cepsl, ocdopa, yriaeposa,
kpeMuus. OOpa3ipl BaXHEHIITUX UISI HAPOJIHOTO XO35HCTBA Cyab(aToB, HUTPATOB, KAPOOHATOB,
docdaros. OOpa3ibl CTEKIa, KEPAMUKH, [IEMEHTA.

JlaGopaTopHble ONBITHI.

20. Ilonmyuyenue m pacnozHaBaHnue Bojopona. 21. MccinenmoBaHue MOBEPXHOCTHOTO HATSHKEHUSA
BOJbl. 22.PacTBOopeHne nepMaHraHara Kajaus WIM MEJHOrO Kyrnopoca B Boze. 23. I'maparanus
o6e3BoxkeHHoro cynbara wmemm (II). 24. UsroToBneHwe THUIICOBOrO oOTIeYaTKa. 25.
O3HakoMJieHHME C KOJUIEKIueH OBITOBBIX (uiIbTpoB. 26. (O3HAKOMIIEHHE C COCTaBOM
MHHEpaJpHOM BOJbl. 27. KadecTBeHHas peakuus Ha rajloreHuI-uoHsl. 28. IlomydyeHue wu
pacrio3HaBaHue kuciopona. 29. I'operme cepbl Ha Bo3ayxe W B kuciopone. 30.CpoiicTBa
paz0aBiieHHOM cepHOU KucnoTel. 31. M3ydenue cBoiicTB ammuaka. 32. Pacno3naBanue comei
amMmonusa. 33. CgoiicTBa pa30aBiIeHHOW a30THOW KHUCIOTHL. 34. BzaumoneiicTtBue
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Menpto. 35. ['openme ¢ocdopa Ha BO3myxe U B



kuciopojae. 36. PacnosnaBanme docdaros. 37. ['openue yrins B kucinopope. 38. Ilomydenue
YTOJIbHOM KUCTIOTHI M M3ydeHHue ee cBoucTB. 39. Ilepexon kapOboHaToB B rHapokapOoHaTs.40.
Pasznoxenue ruapoxapOonarta Hatpus. 41. [losyueHue KpeMHEBOM KHUCIOTHI U U3Yy4EHUE €€
CBOWCTB.

IIpenmeTHble pe3yabTaThl 00y4eHUs

Yyamuiics T0J1KeH ymemp:

UCIIOJIb30BAaTh IPH XapaKTEPUCTUKE METAUIOB U HUX COCAUHEHUU MOHSTHUS: «HEMETAJIb»,
«TaJIOTeHbI», «aJUIOTPOIHbIE BUAOU3MEHEHUS», «KECTKOCTb BOJbI», «BPEMEHHAasl >KECTKOCTb
BO/JIbI», «IIOCTOSIHHAS )KECTKOCTh BOJIBI», «00I11asl 3KECTKOCTh BOJIbIY;

JaBaTh  XapaKTEPUCTUKY XUMHMUYECKHUX DJIEMEHTOB-HEMETA/NIOB (BOJAOpOJA, TaJIOTEHOB,
KHUCIIOpOJ1a, cepbl, a30Ta, ¢ocdopa, yriaepoaa, KpeMHUs) N0 UX MojioxkeHuto B Ilepuoanueckoit
cucteMe xuMmu4deckux 3nmeMeHToB [, M. MeHneneeBa (XuMHUUYECKHI 3HAK, MOPSAKOBBIN HOMED,
NepuoJi, Ipymmna, MOArpyIna, OTHOCUTEIbHAs aTOMHAas Macca, CTpOeHHe aToMa (3apsn sjpa,
YKCJIO IPOTOHOB U HEHUTPOHOB B sJpe, OOLIEe YUCIIO NEKTPOHOB, PACIpPEIEICHNUE IEKTPOHOB
[0 3JIEKTPOHHBIM CJI0SIM), IIPOCTOE BEIIECTBO, (hopMylia, Ha3BaHWE M THUIl BBICLIET0 OKCHUIA U
TUAPOKCUAA, (hopMylia U XapakTep JETY4ero BOJIOPOJAHOTO COCMHEHMS);

Ha3bIBAaTh COEMHEHUS] HEMETANIOB U COCTAaBJIATh UX (OPMYJIbI [0 HA3BAHUIO;

XapaKTepU30BaTh CTPOEHHE, oOuIMe (PU3NUYECKHEe U XUMHYECKHE CBOICTBA MPOCTHIX BELECTB-
HEMETAIJIOB;

OOBSACHATh 3aBUCUMOCTb CBOWCTB (MJIM IpPEICKa3bIBaThb CBOMCTBA) XUMUYECKHX 3JIEMEHTOB-
HEeMeTalioB  (paguyc,  HEMETAJNIMYECKHE  CBOMCTBAa  DJIEMEHTOB,  OKHCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBAa 3JEMEHTOB) M OOpa3yeMbIX HMH COEAMHEHUH (KHCIOTHO-
OCHOBHBIE CBOWCTBA BBICIIUX OKCHJIOB U THUIPOKCUIOB, JIETYYMX BOJOPOJHBIX COEIMHEHU,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT mnosioxkeHus B llepuoanueckoil cucreme
xuMmudeckux ajaementoB [[. . Menneneena;

OMMCHIBATh O0IME XUMUYECKHE CBOWCTBA HEMETANIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOIO
WM POJIHOTO) sI3bIKa U A3bIKA XUMUMU;

COCTaBJIATh MOJIEKYJISIPHBIE YPABHEHMsI peaklui, XapaKTepU3YIOIIUX XUMHUYECKHE CBOWCTBA
HEMETAJIOB U MX COCAMHEHHMM, a TaKkKe O3JEKTPOHHBbIE YPAaBHEHMs IPOLIECCOB OKUCICHUS-
BOCCTaHOBJICHUS;

YpaBHEHHUS AJIEKTPOJUTUYECKOM AMCCOLMAINKM; MOJIEKYJISIpHBIE, IOJIHBIE W COKpAallleHHbIE
MOHHbBIEC YPaBHEHUS PEAKIMH C yYaCTHEM 3JIEKTPOJIUTOB;

YCTaHABJIMBATh NPUYMHHO-CIIEACTBEHHbIE CBSA3H MEXAY CTPOEHUEM aTOMa, XUMHUYECKOH CBS3bIO,
TUIIOM KPUCTAITIMYECKON PEHIEeTKH HEMETAJUIOB U UX COSAMHEHUM, UX 00IUMHU (PU3MUECKUMU U
XUMHUYECKUMHU CBOMCTBaMU;

ONMCHIBaTh XMMHUYECKHE CBOWCTBA BOJOPOJA, TajlOre€HOB, KHCIOPOAA, Cepbl, a3oTa, (ocdopa,
rpadura, anmmasa, KpeMHHUS M UX COECIUHEHHH C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) sI3bIKa U SA3bIKA XUMUMU;

OMKCHIBATh CIOCOObI YCTPAaHEHHUS! >KECTKOCTH BOJbl U BBINOJHATH COOTBETCTBYIOIIMHA UM
XUMHYECKUN IKCIIEPUMEHT;

BBIINIOJIHATh, HAOJIIOJIaTh U ONUCHIBATh XMMHUYECKUH HIKCIEPUMEHT 0 PACclO3HaBaHHIO HOHOB
BOJIOpOJIa U aMMOHUs, Cynbdar-, KapOoHaT-, CHIUKaT-, Gocdar-, XJI0pua-, OpoMuI-, HOIUI-
HOHOB;

AKCINEPUMEHTAJbHO MCCIE[OBaThb CBOMCTBA METAJUIOB M WX COEIUHEHHMM, pemiarb
SKCIIEpUMEHTaJIbHBIE 3a/1auu 110 TeMe «Hemeramibiy;

ONMCHIBATh XUMHUYECKHI IKCHEPUMEHT C IOMOILBI0O €CTECTBEHHOI'O (PYCCKOTO MJIM POJIHOTO)
SI3bIKA U S3bIKA XUMHH;

MPOBOJUTH PAcCYeThl MO XUMHYECKUM (QOpPMYIaM M YPaBHEHMSIM pPEaKLUH, MPOTEKAIoLIUX C
y4aCTUEM HEMETAJVIOB U UX COCIMHEHUM.

MeranpeaMeTHbIe pe3yabTAThl 00y4eHHs

Yyamuiics 10J19KeH ymemp:



OpraHU30BbIBaTh y4eOHOE B3aMMOJEHCTBHE B TpyIIe (pacHpelesiarTh POJH, JOTOBapUBATHCS
JPYT € APYTOM U T. 11.);

IpeBUJIETh (IIPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUI;

IMOHUMATB IMMPHUYHHBI CBOCI'0 HCYCIICXAa U HAXOUTh CocoObI BBIXO/Ja U3 ITOH CUTyalluH;

B JUajiore¢ € Y4YUTCICM YUYUTLCA BI)Ipa6aTI>IBaTI) KPUTCPpUHU OLCHKU U OIPEACIATH CTCIICHD
YCIELIHOCTH BBIMOJIHEHUSI CBOEH PabOThI M pabOThI BCEX, UCXOS U3 MUMEIOLIUXCS KPUTEPUEB,
COBCPHICHCTBOBATH KPUTCPHHU OLICHKU U IMOJIB30BATHCA UMHU B XOJA€ OLICHKHU U CAMOOILICHKH
OTCTauBaTh CBOIO TOYKY 3pPEHUS, apryMEHTUPYH €€;

MOATBEPKIAaTh apTyMEHThI (paKkTamu;

KPUTHYHO OTHOCHUTHCA K CBOEMY MHCHMUIO,

CJIylIaTb APYTUX, NBITATbCA NIPUHHUMATE APYTI'YIO TOUKY 3pCHUA, OBITH TOTOBBIM M3MEHUTEH CBOIO
TOYKY 3pE€HU;

COCTaBJIATh pedepar 1o onpeneaecHHoi popme;

OCYILIECTBIISITh KOCBEHHOE Pa3/ieIuTEIbHOE J0Ka3aTeIbCTBO.

Tema 4. IlpakTuxym 2. CBoiicTBa coequHeHnii HeMeTa/L10B (3 4)!

1. Pemenue skcnepuMeHTanbHbIX 3amady no Teme «lloarpynma ramoreHoB». 2. Pemienue
SKCIEPUMEHTANIBHBIX  3amad 1o Tteme  «llogrpynma  kuciopoma». 3.  Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4 II0 TEMC «Hoz[rpynna aszota». 4. Pemenue SKCIICPUMCHTAJIbHBIX
3amau o teme «lloarpynna yriepona». 5. Ilomyuenne, coOupanue u pacro3HaBaHUE Ta30B.

IIpenmeTHble pe3yabTaThl 00y4eHUsI

Yyamuiics X0J1KeH yMems:

obparaTtecs ¢ 1abopaTOpHEIM 000PYAOBAaHUEM U HATPEBATEIbHBIMU MTPUOOPAMU B COOTBETCTBUHN
C TIpaBUJIAMHU TEXHUKHU O€30TIaCHOCTH;

HaOM0aTh 32 CBOMCTBAMU HEMETAJUIOB U UX COECIMHEHUN U SBICHUSIMH, MPOUCXOIAIINMU C
HUMH;

OMMCHIBaTh XUMHUYECKHI IKCHEPUMEHT C MOMOILBIO €CTECTBEHHOI'O (PYCCKOTO MJIM POJIHOTO)
SI3bIKA U S3bIKA XUMHH;

JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM IPOBEIEHHOTO SKCIIEPUMEHTA.

MeranpeaMeTHble pe3yabTaThl 00y4eHHs

Yyamuiics K0JIKeH yMens:

ONpeeNATh, UCXOJs M3 y4eOHOW 3ajauu, HEOOXOAWMOCTbh HCIHOJB30BAaHUS HAOMIOACHUS WIH
SKCIEPUMEHTA.

Tema 5. O0001mIeHHE 3HAHUI 10 XMMHMH 32 KypPC OCHOBHOM 1IKO0JbI. IToaroroska

K rocyaapcrseHHoi urorosoii arrecrauuu ('MA) (10 4)

[Tepnoanueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux snemeHToB . M. Menneneesa.
Ou3nyecKkul CMBICI TOPSAIAKOBOTO HOMEpa JJIEMEHTa, HOMEpPOB Mepuoja U TPYIMIbL.
3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB AJIEMEHTOB W MX COEAMHEHUU B NEpHOJax U IpyIiax B
CBETE MPEJCTABICHUN O CTPOEHUU aTOMOB 3JIEMEHTOB.

3HaYeHHE NEPHOIUYECKOTO 3aKOHA. BHIBI XMMHYECKHX CBSI3€M M THIBI KPUCTALIUYECKUX
peuierok. BzaumocBs3b cTpoenus U cBoilcTB BemecTB. Kiaccudukanus XMMHUECKUX peaklMii
[0 pa3IUYHbIM MpU3HAKaM (YHMCIO U COCTaB pearupymomux U oO0pa3yroIlHUXCs BEIIECTB;
HaJU4YUEerpaHullbl pasaena ¢as; TerioBord d(D(EeKT; n3MeHEeHUEe CTENEeHEW OKHCICHHS aTOMOB;
HCII0JIb30BaHME KaTalu3aTopa; HalpaBieHHe npoTrekanus). CKOpoCcTh XUMHUUYECKUX PEeakluil U
daktopel, Bimstone Ha Hee. OOpPaTUMOCTh XUMHUYECKMX PEAKIUHA W CHOCOOBI CMEIICHHS
XMUMHUYECKOTO PaBHOBECHS.

[Ipocthie W cloXkHBIE BemiecTBa. MeTajuibl M HeMETalUlbl. ['eHeTHdeckue psaapl MeTailia,
HEeMeTalyla U mepexogHoro Metama. OKcuAbld TUAPOKCHUIBI (OCHOBAHMS, KHUCIOTHI,
amdoTepHbIe TUAPOKCHBI), coNu. X cocTaB, Kitaccuukanus 1 00Iue XMMUYECKHEe CBOMCTBA B
CBETE TEOPHUH IJIEKTPOIUTUYECKOMN TUCCOLMALINN.

JInyHOCTHBIE Pe3yabTATHI 00y4eHHUsI

VYyamuiics 10JI2KeH:



3HAmMb U NOHUMAMD: OCHOBHBIE MCTOPUYECKHUE COOBITHS, CBS3aHHBIE C PAa3BUTHEM XUMHUHU U
oOuiecTBa; JAOCTHXKEHUSI B O0JIaCTU XMMUU U KYJIbTYPHbIE TPaJuluu (B 4aCTHOCTH, Hay4dHbIE
TpaJMLIMK) CBOEH CTpaHbl; OOIIEMHPOBBIE TOCTUKEHHUS B 00JIaCTH XUMUU; OCHOBHBIE ITPUHIIUIIBI
U MpaBuja OTHOLIEHMS K MPUPOJIE; OCHOBBI 3J0POBOTr0 00pasa KU3HU U 370pOBbecOeperarnmx
TEXHOJIOTHH;

MpaBWJIa MOBEJIEHUS B YpE3BbIYAMHBIX CHUTyallMsIX, CBSI3aHHBIX C BO3JCHCTBUEM pPA3IUYHBIX
BEIIECTB; OCHOBHBIE IIPaBa 1 00A3aHHOCTH I'pa)<JIaHWHA (B TOM YMCJIE Y4aIllerocs), CBSI3aHHBIE C
JIUYHOCTHBIM, IPO(ECCHOHATILHBIM U )KM3HEHHBIM CaMOOIIPE/ICIICHUEM;

COLIMAJIbHYIO 3HAUUMOCTh M COJIep KaHKe MPOQeccuil, CBI3aHHBIX C XUMUEH;

UCHBIMBIEAMb: TYBCTBO TOPJOCTU 332 POCCUICKYIO XMMHYECKYIO HAyKy M YBaXKEHHE K UCTOPUU
€€ pa3BUTHUS; YBAKEHUE U MPUHATUE JOCTIKEHUH XUMUU B MHpE; JI000Bb K IPHUPOJIE;
YBaXEHHE K OKpPYKalOIIUM (y4alluMCs, YYUTENSIM, POAMUTENSIM U Jp.) — YMETh CIyllaTh U
CJIBIIIATH MMApTHEPA, MPU3HABATh IPABO KAXKJOTO Ha COOCTBEHHOE MHEHUE, IPUHUMATh PEILIECHUs
C Y4ETOM IO3MLHUN BCEX YYaCTHUKOB; YYBCTBO MPEKPACHOTO U 3CTETUYECKHUX YYBCTB HA OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB W HX MPEBPALEHUHN; CAMOYBAKEHHE M HMOLIMOHAJILHO-
MMOJI0KUATEIBHOE OTHOIIIEHUE K ce0e;

npU3HAamyp: LEHHOCTD 37J0POBbs (CBOETO U JAPYrUX JIIO/eH ); HE0OXOJUMOCTh CaMOBBIPAKEHMUS,
camopeanu3alu, COLHaIbHOrO NPU3HAHUS;

0CO3HAGamb: TOTOBHOCTH (MJIM HETOTOBHOCTh) K CAMOCTOSITENIbHBIM IOCTYIKaM U JEUCTBUSIM,
OTBETCTBEHHOCTb 33 MX PE3yJbTaTbl; TOTOBHOCTh (MJIM HETOTOBHOCTb) OTKPBITO BbIpaXKaTh U
OTCTaMBaTh CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCS K CBOUM IOCTYIIKaM;

npoaenamep: SKOJIOTMUECKOE CO3HAHUE; JOOPOXKEIaTeIbHOCTh, JOBEPHUE U BHHUMATEIBHOCTh K
JIOJSIM, TOTOBHOCTb K COTPYAHHUYECTBY M JpyXkOe, OKa3aHHIO IOMOLIM TeM, KTO B Hel
Hy)XJaercs; OOOOUIECHHbIN, YCTOWYUBBIA M U30MpaTeabHBIM [O3HABATENbHBI HMHTEpEC,
MHULMATUBY U JI0003HATENLHOCTh B U3YUEHUU MHUpPA BEIIECTB U peakLuii; LeIeyCTPEMIICHHOCTD
U HAacTOWYMBOCTb B JIOCTH)KEHUHM 1ieJiel, TOTOBHOCTh K MPEOJOJCHUIO TPYIHOCTENH;
yOEeXKJEHHOCTh B BO3MOXKHOCTH  IO3HAHUS  NIPUPOJbL, HEOOXOAMMOCTH  Pa3yMHOTO
MCIO0JIb30BAHUS JOCTUKEHUM HayKH M TEXHOJIOTUH JJIs1 pa3BUTHS OOIIECTBA;

ymMemsb:  YCTaHABIMBATh CBS3b MEXJAY LEIbI0 H3y4EHUS XUMUU U TeM, JUId Yero OHa
oCyILecTBIseTCs] (MOTHUBAMHM); BBIMOJIHIATh KOPPUTHPYIOIIYI0 CAMOOILICHKY, 3aKII0YAIOIIYIOCcS B
KOHTpOJIE 32 IPOLECCOM H3YYEHHUS XUMHUU UM BHECEHHMHM HEOOXOJUMBIX KOPPEKTHBOB,
COOTBETCTBYIOILIMX dTalaM U CIOco0aM M3ydyeHHUs! Kypca XMMUU; BBINOIHITH PETPOCIIEKTUBHYIO
CaMOOLIEHKY, 3aKJIIOYAIOIIylocs B OLIEHKE Ipolecca M pe3yibTaTa H3Y4YEeHUs Kypca XUMHUHU
OCHOBHO! IIKOJIbI, TIOJIBEJICHUH UTOTOB HA OCHOBE COOTHECEHUS 1IeJIel U pe3yJIbTaToB;

CTPOUTh JKU3HEHHbIE U NPOGECCHOHATbHBIE IUIAHBI C YYETOM KOHKPETHBIX COI[HAJIbHO-
HUCTOPUYECKUX, MOTUTUYECKUX U IKOHOMUUYECKUX YCIOBHIl; 0CO3HaBaTh COOCTBEHHbIE LICHHOCTH
U COOTBETCTBUE UX

MPUHUMAEMbIM B JKU3HU PEIICHUSM; BECTH JMAJOr Ha OCHOBE PaBHOIPABHBIX OTHOIICHUN U
B3aMMHOIO YBa)KEHMsI; BBLAEISATh HPABCTBEHHBIN aCHEKT MOBEJACHHUS M COOTHOCUTBH IMOCTYIKU
(cBOM M JIpyrux Jirojiel) U COOBITHSI C MPUHATHIMU ATHUYECKUMHM HOpMaMu; B IMpezesiaX CBOUX
BO3MOXHOCTEH MPOTUBOJCHCTBOBATh JEMCTBUSIM U BIMSHUSAM, MPEACTABISIOUIUM YIpo3y
YKU3HHU, 3/J0pPOBBIO U 0€30I1aCHOCTH JIMYHOCTH U OOIIeCTBA.



VI.

TemaTn4veckoe IVIAHUPOBAHHUE C ONIPEACICHHUEM OCHOBHBIX BUI0B y‘{06H0ﬁ

JCATECJIBbHOCTH

8 ki1acce

Ne
IJIaBEl

HazBanue rnassl

Komu-
4eCTBO
JacoB

[Ipaktn
-4eCKHe
paboThI

Kontpo
JILHBIC
paboThI

XapaKkTepuCTUKa OCHOBHBIX
BHJIOB JIEATEILHOCTH
yYaIuxcs

BBenenue B XUMHIO

6

3HATH MOHATHSA: XUMUYECKUN
AJIEMEHT, aTOM, XUMUYECKHE
peakuuu, nosoxxkerus [1CX0,
3aKOH TIOCTOSIHCTBA,
MIPOBOJIUTH PACUETHI

ATOMBI XUMHUYECKUX
3JIEMEHTOB

10

3HaTh: XUMHAYECKUHI
3JIEMEHT, CTPOEHHUE aToMa,
3ar0JIHEHHUE YJIEKTPOHHBIX
opOuTanei, NpoBOIUTh
COOTBETCTBYIOIINE PACUETHI.

[IpocTeie BemecTBa

3HAaTh: HOHATHE MOJIb,
MOJISIpPHAs: Macca, MOJIAPHBII
00BEM, YMETh MPOBOJIUTH
BBIYHCIICHUSI.

CoennHeHns
XUMHNYCCKUX DIJICMCHTOB

14

Ornpenensrty CTENeH
OKHCIICHHE, YMETh
COCTaBIIATH (POPMYJIIBI U
JaBaTh Ha3BaHUS
XAMUYECKUM BEIIECTBAM.,
3HATh CIIOCOOBI pa3AeICHUS
CMECH U YMETh IIPUMEHSTh
UX Ha MPAKTHKE, OTIMCHIBAThH
XAUMUYECKHAE PEaKIIuU

H3menenus,
MIPOUCXOISIINE C
BEIIEeCTBAMU

11

3HaTh 3aKOH COXpaHEHUS
MacChl BEIECTBA,
ITIOCTOSTHCTBA COCTaBa, yMETh
MIPUMEHSTH €T0 Ha MIPaKTHUKE,
COCTaBJISATh YPaBHEHUS
XUMUYECKUX PEAKLIUN,
ypaBHUBATh YpPaBHEHUS,
MIPOBOJUTH PACUETHI 110
YPaBHEHUSM PEAKIIHIA.

Teopus
AIEKTPOJIUTUYECKON
JIMCCOIMAIINY U CBOIICTBA
KJIACCOB HEOPraHUYECKUX
COCAUHCHUH N
OKHUCIUTIBHO
BOCCTAHOBUTCIIBHBIC
peakuuu

19

JlaTe onpeneneHue Kiaccy
XHUMHYCCKHUX BEIICCTB C
touku 3penus TOJl, mucarh
peaKINK XapaKTepU3yIOIIne
CBOMCTBA BCIIIECTB,
OTIPENIETISATh CTETICHD
OKHUCIIEHUSI, COCTABIIATh
AJNIEKTPOHHBIN OanaHc,
YpaBHHUBATh YPAaBHCHUS MTPU




TTOMOIITH 3JIEKTPOHHOTO
OataHca.

Uroro 68 4 5
9 kiaacce
Ne HasBanue rnasbl Komnuec | IIpaktu | Kontpo | XapakrepucTrka OCHOBHBIX
TJIaBbl TBO YEeCKUE | JIbHBIE BUJIOB JIEATEIBHOCTU
4acoB | paboThl | pabOTHI yyamxcs
1 Benenune. O6mas 10 1 OOBACHATH CMBICII aTOMHOT'O
XapaKTepUCTUKa MOPSIIKOBOTO HOMEPA,
XUMHYECKUX 00BSACHATH 3aKOHOMEPHOCTH
3JIEMEHTOB U W3MEHEHHUsI CBOWCTB
XUMHYECKUX PEaKLIUM. AJIEMEHTA U €r0 COCAUHEHUM
[Iepnoanueckuii 3aKk0H Ha OCHOBE NIEPHOINYECKON
u [lepuoanueckas CUCTEMbI XUMHUYECKUX
CUCTEMa XMMHUYECKHUX 3JIEMEHTOB,
JJIEMEHTOB KJ1acCU(UIIUPOBATH
J.1.MenneneeBa XUMUYECKNE PEAKIINH,
paccuuThIBaTh CKOPOCTh
XUMHYECKON PEaKIUH.
2 Meramibt 17 1 1 3HaTh PacoJIOKEHUE
METAJUIOB B IEPUOINYECKON
CHCTEME, 3HATh CIIOCOOLI
MOJIy4Y€HUE, 1 XUMUYECKHE
CBOMCTBA METAJLJIOB.
XapaKTepU30BaTh CBOMCTBA
aM(}OTepHBIX METAJIIIOB HA
[pUMepe aTIOMUHUS U
LMHKA. 3HaTh TEHETUYECKUE
psinel xenesa. [Iucars u
MIPOBOJUTH KAU€CTBEHHBIE
peaxkuy Ha HOHHBI
METaJJIOB.
3. Hemeranmsl 28 1 1 3HaTh pacroJoKeHue

HEMETAJIJIOB B
MIEPUOANYECKON CUCTEME,
3HATh CIIOCOOBI NOJyYEHUE, U
XUMHUYECKHE CBOMCTBA
HEMETAJJIOB. 3HATH
0COOEHHOCTH CBOMCTB
KOHUEHTPUPOBAHHOM CEPHOM
W a30THOM KUCIO0THI, ITncath
Y MIPOBOJIUTH KAue€CTBEHHBIC
peaKIy Ha aHUOHBI




KHUCJIIOTHBIX OCTAaTKOB.

4. O060061eHre 3HaHui 1o 10 1 XapakTepusyroT XUMHUECKHE
XAMUH 32 KypC AIIEMEHTHI B 3aBUCHMOCTD OT
OCHOBHOM IITKOJIBI. PAacIIOIOKEHUS SJIEMEHTOB B
IToaroroBka x ' 1A. MEPUOIUYECKOIN CUCTEME

XUMHYECKUX DJIEMEHTOB.
Pemaror 3agaum pazsoro
YPOBHSI CJIOKHOCTH.
[IpoBOAST KaYeCTBEHHBIE
peaKuuu.

5. Pe3zeps 2 3 4
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VII. Onucanue y4e0HO-MeTOIMYECKOI0 U MATEPHATbHO-TEXHHYECKOT0 oOOecnevyeHus
00pa3oBaTe/IbHOM 1eATeIbHOCTH

YuedHO — MeTOAMYECKOE o0ecreueHne

1. Tabpuensu O. C., OctpoymoB W. I'. HactonmpHas kuura yuutens. Xumus. 9 K JL.:
Metoaundeckoe nocooue. — M.: [Ipoda, 2010r

2. Xumus. 9 k 1.: KoarponbHbie U mpoBepouHbie paboThl k yuebnuky O. C. ['aGpuensna
«Xumusg. 9 / O. C. TI'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda,
2009r.

3. Tabpuensu O. C., OctpoymoB U. I'. Uzyuaem xummio B 9 k 1.:. Jumaktudeckue

matepuaisl. — M.: biuk mroc, 2009r.

4. Taopuensu O. C., AmykoBa A. B. Pabouas terpamp. 9 x 1. K yue6uuky O. C.

INabpuensina «Xumus. 9. — M.: [Ipocda, 2012r.
5. T'abpuensu O. C., BockoOoitnukosa H. I1. Xumuss B Tecrax, 3amadax, yHpaxxHEHHUSX.
8— 9 xi. — M.: Jlpoda, 2009r.

Jlnst 00ydeHnsl yqanmxcsi OCHOBHOH IIIKOJIBI B COOTBETCTBUH ¢ TpeOoBaHUsIMU DenepaibHOTO
rOCyJapCTBEHHOTO 00pa3oBaTEeNFHOTO CTaHAApPTa HEOOXOAWMa peailHu3anus ACSTEIbHOCTHOTO
noaxo/a. JlesTenbHOCTHBIN M0AX0 TpeOyeT MOCTOSIHHOM OMOPHI Mpoliecca 00y4eHUsI XUMUK Ha
JIEeMOHCTPAIIMOHHBI  OKCIIEPUMEHT, TPAaKTUYEeCKWE 3aHATHS W JaOOpaTOpHBIE  OIBITHI,
BEITIOJTHSIEMBIE ydamuMucs. KaOuHeT XuMuM OCHAmEH KOMIUIEKTOM JIEMOHCTPAMOHHOTO H
a00paTOpHOTOo O0OpYMOBaHUS 1O XUMHUM [UII OCHOBHOW INKOJBL. B kabwHeTe XuMHUH
OCYIIECTBIISIFOTCS KaKk ypodyHas, Tak W BHEypodHas (OpMBI y4eOHO-BOCTIMTATEILHOU
HedaTenbHOCTH ¢ ydammumucs. OcHameHue B OoJblieil gacTu cooTBeTcTBYeT IlepedHto
00opyIoBaHUsI KaOMHETa XUMHUHM W BKJIIOYACT Pas3IMUHBIC THIBI CPEACTB 00ydeHus. boiburyio
4acTh  OOOpYIOBAaHMSI  COCTABJISIIOT ~ y4eOHO-TIPAaKTHYECKOE€ W ydeOHOo-i1abopaTopHOE
o0OpyJIOBaHHE, B TOM UYHCIIE KOMIUIEKT HATypalbHBIX OOBEKTOB, MOJEIH, NPUOOPHI U
WHCTPYMEHTHI UIS TPOBEICHHS IEMOHCTPAIIUA M MPAKTHYECKUX 3aHITHH, JEMOHCTPAIIMOHHEIE
TaOJIMIIBI, BUJICO, MEAHA OCHAII[CHHE.

B kOMIUIEKT TEXHWYECKHX W WH(POPMANMOHHO-KOMMYHHKATUBHBIX CPEJICTB OOYy4YCHHUS
BXOJISIT: KOMITBIOTEP, MYJIbTUMEINA TIPOCKTOP, BBIXOA B IHTEpHET.

Hcnons3oBanme 37IEKTPOHHBIX CPEICTB O0YyUEHHUSI TIO3BOJISIOT:

AKTUBU3HUPOBATh JCATCIBHOCTDH 06yqa}0u11/1xcsl, IoJIy4aTb 0ojiee BBICOKHE KayeCTBEHHDLIE
pe3ynbTaThl 00ydeHUs;




pu oArotoBke kK EI'D oGecneunBaTh caMOCTOATENIBHOCTD B OBJIAJICHUH COJIEPKAHUEM Kypca .

¢opmupoBarb HWKT - KOMIETEHTHOCTb, CIOCOOCTBYIOLIYIO YCHEIIHOCTH B YyueOHOU
NesITeNIbHOCTH;
¢dopmuposars YVY/I;

Hamypanvnvie 00vekmul

HatypasibHble 00BEKTHI, UCIIOJIb3yeMbIE B OOYYEHUU XUMUH, BKIIIOYAIOT B €€0sl KOJUIEKIIMH
MUHEpAJIOB ¥ TOPHBIX MOPOJ, METAIJIOB M CIUIaBOB, MHUHEpAIbHBIX YAOOpEHUH, Iuiactmacc,
Kay4yKOB, BOJIOKOH H T. 1.

O3HakOMJIEHHE y4yalluxcs ¢ oOpaslamMu HCXOJHBIX BEIIECTB, MOJYIPOIYKTOB M TOTOBBIX
U3JIeIUH T03BOJISIET MOJIyYUTh HArJIHOE MpeJICTaBlIeHHe 00 ATHX MaTepuanax, UX BHEIIHEM
BUJIE, a TAK)KE O HEKOTOPBIX (PU3NUYECKUX CBONMCTBAX.

Xumuueckue peakmueot u Mamepuail

OOpaiieHre CO MHOTMMM BEIIECTBAaMHU TpPeOYET CTPOroro CoOJIIOJIEHUS MPaBHJI TEXHUKU
0€30MacHOCTH, OCOOEHHO IPH BBIMIOJIHEHUU OIBITOB caMUMH ydamuMmucs. Bce HeoOxoaumbie
MepbI ITPEIOCTOPOIKHOCTU YKa3aHbl B COOTBETCTBYIOIINX JOKYMEHTaX U MHCTPYKIHUSX.
Xumuueckas nadopamopnasn nocyoa, annapamaul u npuodopsl

XuMuyeckas 1nocyja noapasesisercs Ha JABe IPYIIbL: JUIsl BBIIOJHEHUS OINBITOB YYallUMUCS
U JI€MOHCTPALIMOHHBIX OIBITOB.

[IpuGopsl, ammapaTbl U yCTaHOBKH, HCIOJIB3YEMbIE€ Ha YpPOKaX XUMHUH, MOAPA3JENSIOT Ha
OCHOBE IIPOTEKAIOLIUX B HUX PU3NYECKUX U XUMUYECKUX .

Mooenu

OObeKkTaMHu MOJEIUPOBAHUS B XUMUHU SIBJISIFOTCSI aTOMBI, MOJIEKYJIbI, KPUCTAJLIbI, 3aBOJICKUE
anmnaparthl, a TAaKXKe MPOUCXOIAIINE POLIECCHI.

B mpenogaBaHuu XMMUU HCHOJIB3YIOTCSI MOJIENHM KPUCTAIIMYECKUX PEHIETOK rpadura, mo-
BApEHHOW COJIM, HAaOOpBl MOjEJEe aTOMOB Ui COCTaBJI€HUS ILAPOCTEP)KHEBBIX Mojesei
MOJIEKYII.

Yueonwvie nocoous na neuammnoii ocnoge

B nmpouecce oOydeHUS XUMHUU HUCHOJB3YIOTCS CIEAYIOUIME TaONUIbl MOCTOSHHOTO
skcnioHupoBanus: «llepuommueckas cucrema xumuueckux 3yemeHToB .M. MenpaeneeBay,
«Tabmuua pacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUH M cojiei», «DIEKTPOXUMHYECKUNH Pl
HanpsHKEHU MeTauioBy, «KpyroBopoT BEHIECTB B IPUPOAE» U JIp.

Jlis opraHu3alvyd CaMOCTOSITENIbHOM paboThl OOy4aromMXCs Ha YpOKax HCIOJb3YIOT
pazHooOpa3Hble UJAKTUYECKHE MaTepuaibl: OTAeNbHble padouue JIMCThl — HWHCTPYKIIHUH,
KapTOUKM C 3aJaHUSIMH pa3HON CTENeHW TPYIHOCTH [Js H3Y4EHHs HOBOTO MaTepuaa,
CaMOIIPOBEPKH U KOHTPOJISI 3HAHUM ydaIuxcs.

Jliia obecrieuenus: 6€301acHOro TpyAa KaOMHETe XUMUU UMEETCS:
MIPOTUBOTIOKAPHBIN HHBEHTAPh
anTeuky ¢ HAbOpOM MEIUKAaMEHTOB U MEPEBA30YHBIX CPE/ICTB;
MHCTPYKLHIO 110 MpaBuiiaM 0€30M1acCHOCTU TPYAA JUIsl 00ydaromuxcst
KypHaJI pErUCTpallMM HHCTPYKTaXKa 110 IpaBuiiaM 0€30MacHOCTH TPYyAa.

VIII. Ilnanupyemble pe3y/ibTAaThbl H3y4YeHUs] Y1eOHOT0 npeaMeTa « XUMHUI»

BrInycKHUK HAy4YHTCSH:

* OIIMCBIBATh CBOICTBA TBEPIBIX, JKUIKUX, Tra3000pa3HbBIX BEIIECTB, BBIACHAS UX
CYILECTBEHHBIE ITPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHMID M CBOWCTBAM, YCTaHAaBIIMBAaTh
IIPUYMHHO-CJICICTBEHHBIE CBA3U MEXKAY JAHHBIMHM XapaKTEPUCTUKAMH BELIECTBA;

* PaCKpbIBAaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHI «aTOM», «MOJIEKYIa», «XUMUYECKUN
JJIEMEHT», «IIPOCTOE BEILECTBOY, «CIOKHOE BELIECTBO», «BAJICHTHOCTHY, UCIOJIB3Ysl 3HAKOBYIO
CUCTEMY XMMHH;



* n300pakaTh COCTaB MPOCTEUIINX BEIIECTB C IOMOMIbI0 XMMUUECKUX (POPMYI U CYILIHOCTh
XUMHMUYECKUX PEAKIIUH ¢ MOMOUIbI0 XUMHUECKUX YPaBHEHUII;

* BBIYUCIIATh OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKkKe
MaccoBYIO0 JIOJI0 XMMHYECKOIO 3J€MEHTa B COCAMHEHMSIX JUIs OLIEHKH HUX MPaKTUYECKOM
3HAYUMOCTH;

* CPaBHUBATH 10 COCTaBY OKCHUbI, OCHOBAHUS, KUCIOTHI, COJIH;

* KJ1accu(uUUpoOBaTh OKCUbI U OCHOBAHUS 10 CBOMCTBAM, KMCIIOTHI U COJIU 10 COCTaBY;

* [10J1b30BaTHCS J1TAOOPATOPHBIM 000PYIOBAaHUEM U XUMUYECKOU MMOCYIO;

* IPOBOJUThH HECJIOXKHbIE XUMHUYECKHE ONbIThI U HAOMIOACHUS 32 U3MEHEHHUSIMU CBOMICTB
BELIECTB B Ipollecce UX IMpeBpalleHuil; coOogaTh MpaBuUia TEXHUKH O€30MacHOCTU MpU
MIPOBEJIEHUU HAOIIOJEHUI U OTIBITOB;

* pa3nauyaTh OKCIEPUMEHTAJbHO KHUCJIOTHI M HIENOYM, MOJb3YACh HHIUKATOpaMu;
OCO3HaBaTh HEOOXOAMMOCTH COOJIIOJIEHUSI Mep 0€30MacHOCTH IMpH OOpallleHuu ¢ KUCIOTaMHu U
LIeJI0YAMHU.

* pacKphIBaTh CMBICHI niepuoandeckoro 3akona Jl. 1. Menpaeneena;

* OIIMCBIBATh U XapaKTEPU30BaTh TAOIMUHYIO OPMY MEPHUOANYECKON CHUCTEMBI XUMHUYECKHX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAaB AaTOMHBIX SJEp M paclpeiesieHue 4YHucia 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKUX 3JEMEHTOB MaJblX MEPHOJOB MEPUOJANYECKOM
CUCTEMBI, a TAKXKE KaJIUs U KaJbLIUs;

* pa3nuyaTh BHUJIBI XUMUYECKOW CBS3U: MOHHYIO, KOBAJIEHTHYIO IMOJSPHYIO, KOBAJIECHTHYIO
HEMOJIIPHYIO U METaJNINYECKYIO;

* U300paXkaTh 3JIEKTPOHHO-MOHHBIE (OPMYJbI BEUIECTB, OOPAa30BAHHBIX XUMUYECKUMU
CBSI35IMH Pa3HOTO BUJIA;

* BBISIBJIATh 3aBHCHUMOCTbH CBOWMCTB BEILIECTB OT CTPOEHUS MX KPUCTAIUIMUECKUX PEUIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJIINYECKHUX;

* XapaKTepU30BaTh XUMHUYECKHE HJIEMEHThl M HX COEJUHEHHs Ha OCHOBE IIOJIOXKEHUS
3JIEMEHTOB B IEPUOAMUECKOMN CHCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAyYHOE W MHUPOBO33PEHUYECKOE 3HAUECHME MEPUOJIMYECKOr0 3aKOHA U
MEePUOANYECKOM CUCTEMBI XuMHUeckux »dieMeHTtoB J[. . MenpaeneeBa; © oOBACHITH CYTh
XUMHUYECKUX MPOLECCOB U UX MPUHIUMNHAIBHOE OTJINYHE OT PU3NYECKHUX;

* Ha3bIBATh [IPU3HAKU U YCIIOBUSI POTEKAHUSI XUMUYECKUX PEAKIIMA;

* YCTAHABJIMBATh MPUHAJUIEKHOCTb XUMHUYECKON peakUuH K ONpeAeaEéHHOMY THUIY I10
OJIHOMY M3 KJIacCU(UKAIIMOHHBIX NMPU3HAKOB: 1) MO YMCIy U COCTAaBy MCXOJHBIX BELIECTB U
MPOJYKTOB peakuuu (peakiuu COEIUHEHMs, pa3JoKEHHUs, 3aMelleHuss U oOMeHa); 2) 1o
BBIJICJICHUIO WJIM TOTJIOLIEHUIO TEIUIOThI (peakluHu 3K30TEPMUYECKUE U DHJIOTEPMUYECKHE);
3) 0 W3MEHEHMIO CTENEHEH OKHUCIIEHUS XHMHUYECKUX JJIEMEHTOB (PEaKIHH OKUCIUTEIbHO-
BOCCTaHOBUTEJbHBIE); 4) 0 00paTUMOCTH Mpoliecca (peakuuu 0OpaTUMble U HEOOpaTUMBIE);

* COCTaBJIATh YPABHEHHS DJIIEKTPOJUTUYECKON IUCCOLMAIMU KHCIOT, IIEJIOYEH, COJIEH;
MOJIHbIE M COKpalléHHbIE HMOHHbIE ypaBHEHUS peakiuil oOMeHa; ypaBHEHHUS OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKLUL;

* IPOTHO3UPOBATh MPOJIYKTHl XMMHMUYECKUX PEaKIUil 1o (GopMmynam/Ha3BaHUAM HMCXOJHBIX
BEIIECTB; ONPEAEIATh UCXOAHbIE BEIIECTBA MO (POpMYyIIaM/Ha3BaHUSAM IPOJAYKTOB PEaKIUH;

* COCTaBJISITh YPaBHEHMS PEAKIUil, COOTBETCTBYIOIIMUX IOCIEAOBATEIBHOCTU («IIETIOYKEY)
MPEBPALLEHUI HEOPraHUYECKUX BELIECTB Pa3INYHbIX KJIACCOB;

* BBIABJIATh B IIPOLIECCE DKCIEPUMEHTA IMPU3HAKU, CBUIETEILCTBYIOIIME O IPOTEKAHUU
XUMHUYECKON PEaKInu;

* [IPATOTOBJIATH PACTBOPHI C OIIPENEIEHHON MAaCCOBOM 10JI€M pACTBOPEHHOTO BELIECTBA;

* OIIpPENENATh XapakTep CpeAbl BOJHBIX PACTBOPOB KHUCIOT M IIEJOoYed MO M3MEHEHUIO
OKpPAaCKH MUHJIUKATOPOB;

* IPOBOJUTh KAuECTBEHHbIE PEaKIUH, MOATBEP)KIAIOLINE HAJUYME B BOJHBIX PACTBOPAX
BEIIECTB OT/EJIbHbIX HOHOB



* OIIPENEIATh TPHHAUICKHOCTh HEOPraHWYECKHX BEMISCTB K OJHOMY H3 HW3YYEHHBIX
KJIACCOB/TPYIIIT: METAJUTBI © HEMETAJLIBI, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, COJIH;

* COCTaBJIATH (POPMYITBI BEIIECTB 110 UX HA3BAHHSIM,

* OIIPEJICIIATH BAJICHTHOCTD U CTEIICHDb OKUCIICHHSI JJICMEHTOB B BEIIECTBAX;

* COCTABJIATh (DOPMYJIBI HEOPraHUYECKMX COCTUHCHUH I10 BAJCHTHOCTSIM U CTEICHSIM
OKHCJICHHS JICMECHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJIHIIC pACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* O0BSICHIATh 3aKOHOMEPHOCTH M3MCHCHHS (PH3UYCCKHX U XMMHUYCCKHUX CBOWCTB IPOCTHIX
BEMIECTB (METAIUIOB M HEMETA/UIOB) W WX BBICHIUX OKCHJIOB, OOpa3oBaHHBIX 3JIEMEHTaMH
BTOPOTO U TPETHETO TIEPHOJIOB;

* Ha3bIBaTh OOIME XMMHYCCKHE CBOMCTBA, XapaKTEPHBIE IS TPYIIT OKCHJIOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3pIBaTh OOIIME XHUMHYCCKHE CBOMCTBA, XapaKTEpHbIC JUISI KaXKIOTO W3 KJIACCOB
HEOPraHWYECKUX BEILECTB: KUCIIOT, OCHOBAaHUM, COJIEH;

* IPUBOJUTH  TPUMEPhl  pEaKIWid,  MOATBEPKIAIONIMX  XHUMHYECKHE  CBOHCTBA
HEOPraHUYECKUX BEILECTB: OKCUIOB, KUCJIOT, OCHOBAHUM U COJIEH;

* OIIPENICIIATh BEIIECTBO-OKUCIUTENIF W BEIIECTBO-BOCCTAHOBHUTEIh B  OKHCIHTEIHHO-
BOCCTAaHOBHTEJILHBIX PEAKIIUAX;

* COCTaBJISITh OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIA OasiaHC (11 M3YYEHHBIX pEakiuil) 1o
MIPEIOKEHHBIM CXeMaM PeaKInid;

* IPOBOJIUTH JIAOOPATOPHBIC OIBITHI, IMOATBEPKIAIONINE XUMUYSCKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECCKHUX BEIICCTB;

Buvinycknuk noiyuum 603mMO0HCHOCHb HAYYUMbCA:

* 2PAMOMHO 0OPAWAMBCS C BEULeCNBAMU 8 NOBCEOHEBHOU HCUZHU,

* 0CO3HABAMb HEOOXOOUMOCIb COONIOOEHUS NPABUL IKOJO2UUECKU De30NACHO20 NOBEOEHUs.
8 OKpYdHCcaroweli NpupooHoll cpede,

* HOHUMAMb CMbICA U HE0OX00UMOCMb COON0O0eHUsT NPeONnUCAHUll, Nnpeoazaemvlx 8
UHCIMPYKYUSX NO UCNONb308AHUIO IEKAPCME, CPeOCms DbIMOoBoU Xumuu u op.,;

* UCNONIL308AMb  NPUOOPEMEHHblEe  KIloUegble  KOMNEeMEHMHOCMU  NpU  8blNOJHEHUU
UCCTIe008aAMENbCKUX NPOEKMO8 NO U3YYEHUIO CBOUCMS, CNOC0D08 NOJVHUEeHUs U PACNO3HABAHUS
seuecmas,

* pazeueamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YS CPeOCmed YCMHOU U
NUCLMEHHOU KOMMYHUKAyuu npu pabome ¢ mMeKcmamu YYeOHUKa U OONOJHUMETbHOLU
JUMepamypou, CnpagouHbiMu MaOIUYamu, nposeiams 20MOBHOCHb K YEANCEHUI) UHOU MOYKU
3peHUs npu 00CyIHcOeHUU Pe3yIbMAmo8 8bINOJIHEHHOU pabombl,

* 00bEKMUBHO OYEHUBAMb UHQDOPMAYUID O Beulecmeax U XUMUYEeCKUX npoyeccax,
KpUMuyecky OmMHOCUMbC K NCeBOOHAYYHOU UHDOpmayuu, HedoOPOCOBeCMHOU peKlame,
Kacarowecs Ucnoab308aHUsl pa3IUiHbIX 6eUeCms.

* 0CO3HABAMb 3HAYEHUE MeOPemudecKux 3HAauull Ol NPpaKmudeckou OesimenlbHOCmu
yenoseka,

* ONUCLIBAMb U3YUEHHbIE 00BbEKMbL KAK CUCTEMbl, NPUMEHSISL I02UKY CUCIEMHO20 AHAU3A;

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NePUOOUYECKOU CUCTNEeMbl  XUMUYECKUX
INeMeHMO8 OJis1 0OBLACHEHUS U NPEeOBUOEHUSL CEOUICHE KOHKDEMHbIX 6eUeCms;

* pazeueamsv UHGOOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPEeOCMBOM YVenyOleHus: 3HaAHUuU 00
ucmopuyu CMaHoB8IeHUsL XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NEPUOOULECKO20 3aKOHA KAK
00HO020 U3 BANCHEUUIUX 3AKOHO8 NPUPOObl, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U
MEeXHUKU.

* coCmaesnams MOJEeK)ISAPHble U NOJHble UOHHblE YPABHEHUSl NO COKPAUJEHHLIM UOHHBIM
VPABGHEHUSAM,

* NPUBOOUMb NPUMEPBL PEaKyUll, NOOMBEPAHCOAIOUWUX CYWECMBOBAHUE B3AUMOCBAZU MENHCOY
OCHOBHBIMU KIACCAMU HEOPSAHUUECKUX 8eUeCm8,



* IPOCHO3UPOBAMb  Pe3YabMmamyvl  8030€UCmMEUsl  PA3IUYHBIX (DAKMOPO8 HA U3MEHEeHUe
CKOPOCMU XUMUYECKOU PeaKyuul,

* IPOCHO3UPOBAMb  PE3VIbMAmbl  8030€lUCMEUsT PA3TUYHBIX  (DAKMOpo8 Ha cMeujeHue
XUMUYECKO20 PABHOBECUSL.

* IPOCHO3UPOBAMb XUMUYECKUEe CBOLICMBA BeWecm8 Ha OCHOBe UX COCMABA U CMPOeHUs;

* IPOCHO3UPOBAMb ~ CNOCOOHOCMb — 6ewecmea  NPOAGIAMb  OKUCTUMENbHbIE Ul
80CCMAHOBUMENbHBIE CBOUCBA C YUEMOM CMeneHell OKUCTIEeHUS JJIeMEeHMO8, 8X00AUUX 8 €20
cocmas;

* BbIAGIAMb CYUWECMBOBAHUE 2EHEMUUECKOU B3AUMOCBA3U MeNHCOY Beecmeamu 6 psoy:
npocmoe 8euecmeo — OKCUO — 2UOPOKCUO — COlb;

* OP2aHU308b16aMb, NPOBOOUMDb  YUEHUYECKUe NPOEKmbl N0 UCCIe008AHUI0  CEOUCME
gewecms, UMerWUX 8adcHoe NPAKMuYecKoe 3HaveHue.



