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1. IosicHuTEIBLHAS 3aNIMCKA

Paboyas nmporpamma no yueOHOMY mpeamery «XuMus» pa3padboTana Juis 00yd4eHus ydamuxces 8-
9 kmaccoB MAOVY «Jluneit nHaponHoit nurmiomatum» T. CbIkThiBKapa (nanee nuuei). PaOouas
mporpaMMa paspaboTaHa B COOTBETCTBUU C DenepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
craggaproM (mamee PI'OC OOO) ocHoBHOTO 001IEr0O 00pa3oBaHUs, HAa OCHOBE TpeOOBaHUU K
pe3ysibTaTaM OCBOEHHMSI OCHOBHOM 0Opa30BaTelbHON IporpaMMbl OCHOBHOTO OOLIEro o0pa3oBaHUs
JULes, C YI€TOM OCHOBHBIX HAIIPaBJICHUIN MPOrpaMM, BKIFOUEHHBIX B CTpYKTypy B OOIT OOO nues; ¢
yueroMm I[IpumMepHO mporpammsbl O XMMHH, B coOoTBeTcTBHM C [lonoxeHuem o pabodeil mporpamme
y4eOHOro TMpeaMeTa, YTBEpKACHHBIM TmpukazoM MAOY «Jlumeil HapoAaHOW AWIUIOMAaTUM» T.
CoixteiBkapa Ne 1090. ot 25 mas 2017r.

B nporpammy BKIIFOUEHO cofepkaHue Kypca, npenacrasiieHHoe B [Ipumepnoit OOIT OOO.

I[Ipu  peamuzamuu  oOmieoOpa3oBaTeNbHONW  MPOTPAMMBI  HUCIOJIB3YIOTCS  pa3JIMYHbBIC
oOpa3oBaTelibHbIE€ TEXHOJIOTMHM, B TOM YHCJIE€ JAUCTAHIMOHHBbIE O0O0pa3oBaTeiIbHbIE TEXHOJOTHUH,
AIIEKTPOHHOE 00yUYEeHHE.

[TocnenoBarenbHOCTh M3y4YeHUsT y4eOHOTO MaTepuaina ompenensercs conepkanueM YMK Tabpuersn
0.C.

N3ydeHne XuMuKl B OCHOBHOM IIKOJIE HAITPABJIEHO HA JOCTUKEHUE CIICIYIOIINX LEIICH :

e 0Cc8OeHUe BaxcHelwux 3HaHUu 00 OCHOBHBIX TIOHATUSAX M 3aKOHaX XUMHH, XUMHYECKON
CHUMBOJIUKE;

e 0g1a0eHUe yMeHusMY HaOII01aTh XUMUYECKHUE SBJICHUS, IPOBOJAUTh XUMUYECKHI IKCIIEPUMEHT,
MIPOU3BOJIUTH PAcYeThl HA OCHOBE XMMHUECKUX (OPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHii;

e pazeumiue TIO3HABATEIbHBIX HMHTEPECOB M HWHTEJUIEKTYalIbHBIX CIOCOOHOCTEHl B IMpoliecce
MIPOBEJICHUSI XUMUYECKOTO IKCIEPUMEHTa, CAaMOCTOSITEIbHOTO MPUOOPETEHHs 3HAHUI B COOTBETCTBHUH C
BO3HUKAIOIIMMHU KU3HEHHBIMU MOTPEOHOCTIMU;

e gocnumaHue OTHOIICHUS K XUMUU Kak K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DIIEMEHTY 00IIe4eIOBEUYEeCKON KyIbTYypHI;

npumMeneHue NONYYeHHbIX 3HAHUU U yMenull [l Oe30IacHOTO HCMOJIb30BAHUS BELIECTB U
MaTepualioB B OBITY, CEIbCKOM XO35IiiCTBE M Ha MPOU3BOJCTBE, PELIEHHS MPAKTUYECKUX 3a/]ad B
MIOBCEHEBHOM JKM3HM, MPENYNPEXKICHUS SBICHUH, HAHOCSIIMX BpeA 3J0POBbI0 UENOBEKA U
OKpPY’>KaIOILIEN Cpefie.

B npouecce ocBoeHus: mporpaMMel Kypca XMMHUH /i1l OCHOBHOM IIKOJIBI YYal[UECs] OBJIAJCBAIOT
YMEHUSIMH CTaBUTbh BOMNPOCHI, HAOMIOAaTh, OOBACHATH, KIACCU(UIMPOBATh, CpPaBHUBATH, MPOBOJHUTH
OKCIEPUMEHT M MHTEPIPETUPOBATH BBIBOJBI HA €r0 OCHOBE, ONPEIENATh HCTOYHMKH XUMHUYECKOU

HH(bOpMaIlHH, noJjiydatb M aHaJIU3UPOBATHL €€, a4 TAKKC T'OTOBUTH Ha 3TOH OCHOBE COOCTBCHHBIM



MH(OPMAMOHHBIN TPOAYKT, IPE3CHTOBAThH €T0 M BECTUIUCKYCCHUIO.

B cucteme ecTeCTBEHHOHay4YHOTO O00pa30BaHUS XUMHS KaK YIeOHBIM TPEIMET 3aHMMAET BaXKHOE
MECTO B TO3HAaHUHM 3aKOHOB TNPHUPOJBI, (HOPMUPOBAHMM HAYYHOH KApTHHBI MHUPA, CO3JAHHU OCHOBBI
XUMHUYCCKUX 3HaHHfI, HGO6XOI[I/IMLIX JUIS HOBCGHHCBHOﬁ JKU3HH, HABBIKOB 3J0PpOBOIo U 6C3OHaCHOI‘0 JJIS
YeJIOBEKa U OKPYXKAIOIIEH ero cpebl 00pas3a KM3HHU, a TAKKE B BOCIIUTAHUU YKOJIOTUYECKON KYJIbTYPHI.

Ycnensoctb HU3YYCHHA XUMHUH CBsiA3aHa C OBJIAJICHUCM XUMHWYCCKHUM S3BIKOM, CO6JHOI[GHI/IGM
npaBwi  Oe3omacHOW pabOTBI TMPH  BBIMOJTHCHUH XUMHYECKOTO  JKCIIEPUMEHTA, OCO3HAHHEM
MHOTOYHUCIJIEHHBIX CBA3EU XUMUH C APYruMu npeamMeTraMu MKOJIBHOTO Kypca.

B HU3YUYCHUHN KypCa 3HAYUTCIbHASA POJIb OTBOAUTCA XHUMHYCCKOMY OKCIICPUMCHTY: IPOBCIACHUIO
MPaKTUYECKUX W JA0OpaTOPHBIX pabOT, OIMHUCAHUIO PE3yAbTATOB YYEHHUECKOTO HKCIIEPUMEHTA,
cOOJIOICHNIO HOPM U ITpaBHJI O€301acHOM pabOThl B XMMHUECKOH J1abopaToOpHH.

WN3yuenne mnpeamera «Xumus» B dYacTh (GOPMUPOBAHHUS Yy OOYyYarOMIMXCS HAY4YHOIO
MHPOBO33PEHHs, OCBOCHHS OOIIEHAyYHBIX METOJOB (HAOMIOJCHUE, W3MEPEHHE, OSKCICPUMEHT,
MO)IeJ'H/IpOBaHI/Ie), OCBOCHUS IPaKTUYICCKOro IIPUMCHCHUSA HAay4YHBIX 3HAHUHI OCHOBAHO Ha
MEXKIIPEMETHBIX CB3sIX ¢ mpenmeramu:«buonorusy, «l'eorpadus», «Mcropus», «Jlureparypay,
«Marematuka», «OCHOBBI 0€30MACHOCTH JKHU3HEAEATENbHOCTHY, «Pycckuit s3p1k», «Du3ukay,

«Okomnorus». Yueonsrit ian OOIT OOO nunes pacnpenesseT KOITUIECTBO YacOB:

Knacce KomnuectBo yacos B Henenro | OOmiee KOIUYECTBO YacOB B IO
& Kacc 2 68

9 kiacc 2 68

Bcero 136

1)

2)

2. Ilnmanupyemble pe3yabTaThl 0CBOEHHUS] YUeOHOT0 NpeaMeTa

JINYHOCTHBIE Pe3yJIbTATHI:

BOCIIUTAHHE POCCUUCKON T'paKJaHCKOW MJIEHTUYHOCTH: MaTPpUOTH3MA, YBaxeHus Kk OTedecTBy, Npouuioe
M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu; 0co3HaHME CBOEW 3THUYECKOW IMPUHAIIEKHOCTH,
3HAHHUE UCTOPHH, A3bIKA, KYJIBTYpPbl CBOEIO HApOJa, CBOETO Kpasi, OCHOB KyJbTYPHOTO HAacCIEausl HApPOJIOB
Poccum un yenoBedecTBa; yCBOGHHE T'YMAHUCTUUYECKUX, JEMOKPATHYECKUX U TPAAULMOHHBIX LIEHHOCTEU
MHOTOHAIIMOHATBHOTO POCCHIICKOTO OOIIECTBA; BOCIHUTAHUE UYBCTBAa OTBETCTBEHHOCTH M JOJIra MEpen
Pounoii;

(dhopMHUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH OOydYarOIUXCs K
CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHIO M MO3HAHUIO, OCO3HAHHOMY

BBIOOPY U MMOCTPOEHUIO AaJbHENIIeH NHAMBUIyalbHOM TpaeKTOpun 00pa3oBaHus Ha 6a3e OPUEHTUPOBKH



B Mupe mnpodeccuii u nmpoecCHOHATBHBIX MPEANOYTCHUH, ¢ Y4ETOM YCTOMUYMBBIX IMO3HABATEILHBIX
MHTEPECOB, a TAaK)KEe Ha OCHOBE (YOPMHUPOBAHUS YBAKUTEIBHOTO OTHOIICHUS K TPYAY, PA3BUTHUS OIbBITA
Yy4acTHs B COLMAIBHO 3HAYMMOM TPYE;

3) GopMupoBaHUE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKM M OOIIECTBEHHOM NPAKTUKH, YYMTHIBAIOLIETO COLIMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, TYyXOBHOE
MHOT000pa3ue COBPEMEHHOTO MHPA;

4) GpopMupOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U JOOPOKEIATSILHOTO OTHOLICHUS K IPYTOMY YEJIOBEKY,
€ro MHEHHIO, MUPOBO33PEHHUIO, KYIbTYpE, SI3bIKY, BEpe, TPAXIAHCKON IMO3UIUH, K UCTOPHUH, KYJIBTYpE,
peNuruy, TpaauLUsSM, s3bIKaM, IIEHHOCTSAM HapoaoB Poccuum M HapoJoB MHpa; TOTOBHOCTH H
CIIOCOOHOCTH BECTH TUAJIOT C APYTUMHU JIFOJIbMU U IOCTUTAaTh B HEM B3aUMOIIOHUMAHUS;

5) ocBOeHHE COIMANBHBIX HOPM, MPaBUJI MOBEICHUS, pOJici ¥ (OPM COIMATIBHOW JKM3HH B TPYINAx M
coo0I11ecTBax, BKJIOYas B3pOCIble U COLMAIIbHBIE COOOIIECTBA; YUacTUE B IIKOJIHLHOM CaMOYMNpPaBlIE€HUU
n  OOLIECTBEHHOW J>KM3HM B Tpelenax BO3PACTHBIX KOMIETEHIMH C Yy4ETOM peruoHalIbHbIX,
STHOKYJBTYPHBIX, COI[HAIBHBIX U IKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIHLHOTO CO3HAHHMS M KOMIICTEHTHOCTH B PEIICHHHM MOPAIbHBIX MPOOJeM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (OpPMUPOBAHHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOIO IOBEICHMS,
OCO3HAaHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKaM;

7) hbopmHpoBaHHE KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOLICHHH M COTPYIHHYECTBE CO CBEPCTHHKAMH,
JETbMHU CTapIIero W MIIAJIIEro BO3pacTa, B3pOCIBIMU B Ipolecce 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOH, Y9eOHO-HUCCIEA0BATENHCKOM, TBOPUSCKON U IPYTUX BUIOB JACSITEIBHOCTH;

8) bopmupoBaHMEe [IEHHOCTH  3I0pPOBOr0 M Oe3omacHOro oOpasa JKU3HH; YCBOCHHE IIPABHII
UHAUBUIYAIBHOTO U  KOJUIEKTMBHOTO 0€30MacHOro IOBEAEHUS B UYPE3BBIYAMHBIX CHUTYalMsIX,
YTPOKAIOIINX KU3HU U 3[0POBBIO JIFOJIEH, IPABUJI IOBEJCHMS Ha TPAHCIIOPTE U HA IOpOrax;

9) bopmHpOoBaHHE OCHOB 3KOJIOTHYECKOH KYyJIBTYPhl COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO0 MBIIUICHHUS, pa3BUTHE OIbITA HKOJOIMYECKH OPUEHTUPOBAHHON pedaeKCHuBHO-
OLICHOYHOM M NMPAKTUYECKOW IESATEIbHOCTH B KU3HEHHBIX CUTYalMsIX;

10) oco3HaHue 3HAYCHHS CEMbU B JKU3HH YENOBEKAa M OOLISCTBA, MPHHATHE LEHHOCTH CEMEHHOW >KU3HH,
YBKUTEIBHOE U 3a00TIMBOE OTHOLICHHUE K YJICHaM CBOEH CEMbU;

11) pa3BuTHE ICTETHYECKOTO CO3HAHHS Yepe3 OCBOCHHE XYJ0KECTBEHHOTO Hacliemus HapoaoB Poccuu u

Mupa, TBOpquKOﬁ ACATCIIBHOCTHU 3CTCTHYCCKOI'0 XapaKTepa.

8 ki1ace
MeranpeaMeTHble pe3yJbTaThI:
Pecynamuenvie YY/|
e CamocroaTenbHO 00HApYXHUBATh U (popMynHpOBaTh yueOHYI0 MPoOIeMy, ONpeaesaTh Lelb Y1eOHOH

ACATCIbHOCTH, BLI6I/IpaTB TEMY IIPOCKTA.



BrinBurate Bepcuu pemieHust mpodieMbl, OCO3HABATh KOHEUHBIN pe3yNbTaT, BEHIOMPATh U3 MPEATI0KEHHBIX
1 UCKaTh CAMOCTOSITENBHO CPEACTBA TOCTHKEHUS LENH.

CocraBnare (MHIUBUAYaJbHO WIM B TPYNIE) IUIaH PEUICHUs MpoOieMbl (BBIIOIHEHHS MPOEKTA).
Pabotast mo many, cBepATh CBOHM JISUCTBHS C LEbIO U, TPH HEOOXOJMMOCTH, HCIIPABJISITH OLIMOKH
CaMOCTOSATEIIBHO.

B Auainore ¢ yduTeiIeM COBCPUHICHCTBOBATHL CaAMOCTOATCIHLHO BI)Ipa6OTaHHLIC KPUTCPUU OLICHKH.

Iloznasamenvuvie YY/I:

AHanmuM3upoBaTh, CPaBHUBATH, KIACCUPHUIIUPOBATH U 0000IIATh (aKThI U SBICHMS. BBISIBIATS MPUYHHBI U
CIIE/ICTBHSI IPOCTHIX SIBJIICHHM.

OcyiecTBIATh CpaBHEHHE M KJIACCH(DUKAIMIO, CAMOCTOSTENILHO BBIOWpAs OCHOBAHMS M KPUTEPUU LIS
yKa3aHHBIX JIOTMYECKUX OIEpaIfif; CTPOUTh KIACCH(HUKAIMIO HA OCHOBE JUXOTOMHYECKOTO JETCHUS
(Ha OCHOBE OTPHUIIAHUA).

CTpouTh JIOTHYECKOE pacCyKJeHHE, BKIIIOYAIOIIEe YCTAHOBICHHE TIPUIHHHO-CIICICTBEHHBIX CBSI3EH.
Co3aBaTh cxeMaTHUECKHE MOJIEIH C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00hEKTa.

CocTaBiATh TE3UCHI, Pa3MUHbIE BUJBI ITUIAHOB (IIPOCTBIX, CIOXKHBIX H T.IL).

[IpeoOpazoBsiBaTh HHGOPMAIUIO K3 OJHOTO BHIAB APYro (TaOuIly B TEKCT U IIp.).

BbruuThIBaTH BCE YPOBHH TEKCTOBOM MH(OPMAIIUH.

YMeTh onpeneniTs BO3MOKHbIE MCTOUHUKHY HEOOXOJUMBbIX CBECHUHN, TPOM3BOJUTH IOUCK UH(OpMaLuy,

AHAJIN3UPOBATh U OLICHUBATH eé JOCTOBEPHOCTD.

Kommynuxamuenvie YY/I:

CamocCTOSTeTEHO OPTaHN30BBIBATh YICOHOE B3aMMOJICHCTBHE B TPYIIIE (OIPEASISITh OOIIHE IEH,

pacupenensaTh poiH, TOTOBAPUBATHCS APYT C IPYTOM U T.1I.).

IIpenmeTHble pe3yJibTAThI

VYyamuiicst JOJDKEH ymems:

OHpe,Z[eHHTLHpOﬁHeMLI,T.e.y'CTaHaBJ'II/IBaTBHeCOOTBGTCTBI/IGMC)KI[y KCJIIaCMbIM HﬂeﬁCTBHTeHLHLIM;
ACJIaTb ITIOMCTKH, BBIIIUCKH, HTUTUPOBAHHUC TCKCTA,

COCTaBJIATh KOHCIICKT TCKCTA,

COCTaBJIATH AOKJIAI,

COCTaBJIATH CIIOKHBIM IIJIaH TCKCTA,

BJIaJCTh TAKUM BUAOM H3JI0KCHUSA TEKCTA, KaK IIOBCCTBOBAHUC,

BJIAZICTb TAKUM BUJIOM U3JIOKCHUS TCKCTA, KaK PACCYKIACHUC,

oA pYKOBOACTBOM YUHUTCIIA MPOBOANTD HCIOCPEACTBCHHOC Ha6J'IIO,[[eHI/IC;

CaMOCTOATCIIbHO UCIIOJIB30BATh OITOCPECAOBAHHOC Ha6JIIOIlCHI/Ie;

CaMOCTOSATCIIBHO UCIIOJIb30BATh HEIIOCPCACTBCHHOC Ha6J'IIO,Z[CHI/Ie;

oA PYKOBOJACTBOM YUUTCIIA O(I)OpMJ'ISITB OTHYCT, BKJIIOYAIOIIHUIT OIHCAaHUE Ha6J'IIOI[CHI/I$I, €ro

PE3YyJIbTATOB, BHIBOIOB,



CaMOCTOSATEIIBHO O(POPMIISTH OTUET, BKIIFOYAIOIIUI ONUCAaHNE HAOIIOICHHS, €T0 Pe3yIbTaToB,
BBIBOJIOB;
HCII0JIb30BAThTaKOMBUIMBICIEHHOIO(11€a1bHOT0 )MOAECIMPOBAH U, KAK3HAKOBOEMOIEINPOBAHUE(
HaIPUMEPE3HaKOBXUMHUYECKUX JIEMEHTOB, XUMUUECKUX(HOPMYI);

HCI0JIb30BATh TaKkoMn BU/]L MaTepHaIbHOTO
(IpeaMeTHOr0 )Mo IeTUPOBaHU, KaK(QU3MUECKOEMOIEINPOBAaHUE( HATPUMEPEMOAETUPOBAHUS
aTOMOB UMOJIEKY);

MOJTY4aThXUMHUUECKYIOMH(POPMAIION 3PA3INIHBIXMCTOYHHKOB;

OTIpeeNATh OOBEKT U acleKT aHaJIn3a UICUHTE3a;

OTIPEENATh KOMIOHEHTHI 00ObEKTA B COOTBETCTBUU C ACIIEKTOM aHAJIM3a UCUHTE3a;
OCYIIECTBIISITh KAYECTBEHHOE U KOJIMUECTBEHHOE ONMCAaHNE KOMIIOHEHTOBOOBEKTA;
OTPENENATHOTHOIIEHUSIOObEKTACIPYTUMUOOBEKTAMU;

OTIPEJIeIIATh CYIIECTBEHHbIE TPU3HAKUOOBEKTA;

OTIPEIeNIATh aCHEeKT Kilaccuukaiuu;

OCYIIIECTBIISATh KJIACCU(PUKAIINIO;
3HATBUHCIIONB30BAThPA3IMYHbBIEPOPMBIIIPEICTABICHUAKIACCUPUKALINN;

COCTaBJISIThHA0CHOBETEKCTATAOIHIIBI, BTOMUHKCIIeCTTpuMeHeHrneM cpencTBUKT;

9 kjaacce

MeTtanpeaMeTHbIe pe3yJabTaThI:

Pezynamuenvie YY/I

CamocrosTenbHO OOHApYKHUBAaTh M (DOPMYITHUPOBATH MPOOJIEMYy B KIACCHOM W MHAWBUIYATbHOMN
y49e0HOH AeATEeNbHOCTH.

Beiaurate Bepcun pemeHns mpooieMbl, 0CO3HABAaTh KOHEYHBIH Pe3yNIbTaT, BHIONPATh U3 MPEIIOKECHHBIX
Y MCKaTh CAMOCTOSITENILHO CPEICTBA JOCTHIKCHUS LIEIIH.

CocTaBnsaTe (MHAWBHUIYalbHO WIIM B TPYIIE) IUIAH PEIIeHUS TPOOJIeMbI (BBITOIHEHUS IMPOEKTA).
[TonGupats k Kaxmoi mpodieme (3a1aue) aIeKBaTHYIO €l TEOPETHIECKYIO MOIETh

PaGoras 1o mpemIoKEHHOMY M CaMOCTOSITEIBHO COCTaBICHHOMY IUIaHY, MCIIOIB30BAaTh HAPSIAY C
OCHOBHBIMH W JIONIOJIHUTENBHBIE CpelcTBa (CIIpaBOYHAS JUTEPATypa, CIOXKHBIE TPHUOOPEI,
KOMIIBIOTED).

[TnaHMpoBaTh CBOIO MHMBUAYAJIbHYIO 00Pa30BaTEIBHYIO TPACKTOPHIO.

PaboraTh 1m0 CaMOCTOSTENTBHO COCTABJICHHOMY IUIaHY, CBEpSSICH C HUM M IIENBIO IESITELHOCTH,
UCTIPABJISIS OMIMOKH, UCIIONB3YSI CAMOCTOSATENBHO MOJI00paHHbIE CpeCcTBa (B TOM uucie u VHTepHeT).
CB00OTHO TIOJIB30BaThCsl BHIPAOOTAaHHBIMU KPUTEPUSIMH OLIEHKH M CAMOOILIEHKHU, UCXOAS U3 LeIH U
HUMEIOLIUXCSI KpUTEPHUEB, Pa3inyasi pe3ysibTaT U CriocoObl JeHCTBHMA.

B XOAC MPEACTABJICHUS ITPOCKTA JaBATh OLICHKY €ro pe3yJibTaTaM.



° CaMOCTOSATEIBLHO OCO3HABATh IMPUYHHBI CBOCT'O YCIICXa WJIM HECYCIICXa U HAXOJAUTh CITOCOOBI BbIXOJa U3
CHUTyalluu HCYCIICXa.

e VYMETh OLCHHUTH CTCIICHb YCHIEIIHOCTHU CBOEH PIHI[HBHI[yaHLHOﬁ O6pa30BaTCJ'ILHOI>i JCATCIbHOCTH.

° I[aBaTI) OLCHKY CBOUM JIMYHOCTHBIM Ka4dyeCTBAM H YCPTaAM XapaKTCpa, OMPCACIIATH HAIIPABJICHUA

CBOCT'O pa3BUTHUA.

Iloznasamenvuvie YY/I:

e  AHanM3MpOBaTh, CPABHUBATH, KJIACCU(UIIMPOBATH U 00001IATH TOHSITHS:

e JlaBaTh ompezeneHrE MMOHSTHSAM Ha OCHOBE M3YYEHHOTO Ha Pa3lIMUHBIX MIPEAMETax yueOHOro MaTepuana;

e  O000mATH TOHATHUS

e  OcyIIecTBIATh JIOTHIECKYIO ONEpalrio TIepexo/ia OT TIOHSTHS C MEHBIIHM 00bEMOM K TIOHSITHIO C
OoNBIINM 00BEMOM.

o  CTpouTh JIOTHYECKOE pacCyKIeHHUe, BKIOYAIOIIee YCTAHOBICHUE MPUYNHHO-CIIE/ICTBEHHBIX CBS3EH.

o (CozgaBaTh MOJIENM C BBIJEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa, IpeoOpa3oBhIBATH
MOJIENT C IIENBbI0 BBISBICHUS OOIIMX 3aKOHOB, OIPEJEISIONINX JaHHYIO MPEIMETHYIO 00IacTh.

e [lpencraBnsaTh MHQOPMAIHIO B BUJIE KOHCIIEKTOB, TAOIUII, CXEM, TPapHKOB.

o [IpeoOpa3oBrIBaTh HH(POPMAIIMIO W3 OJHOIO BU/A B IPYrOil ¥ BEIOMPATh yIOOHYIO s ce0st hopmy
(duKkcalyu 1 mpeacTaBIeHUs WHPOPMAIIUH.

e [IpencraBnsTh HHPOPMAITHIO B ONTUMAIBLHOMN (opMe B 3aBUCHMOCTH OT ajpecara.

Kommynuxamuenvie YY/I:

e OtcranBas CBOIO TOUKY 3pEHHUA, TPUBOANUTH apTyMEHTHI, ITIOATBEPKaas uX (hakTaMu.

e B mmckyccum ymerh BBIABUHYTH KOHTPapTyMEHTEHI, mepepa3upoBaTh CBOIO MBICIb (BJIaeHUE
MEXaHHU3MOM SKBUBAJIEHTHBIX 3aMEH).

e VYUHTbCAd KPUTUYHO OTHOCHTHCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh OMMOOYHOCTH
CBOETO MHEHU (€CIT OHO TAaKOBO) M KOPPEKTHUPOBATH €TO.

e [loHMMas MO3UIHIO IPYTOTO, Pa3IHyYaTh B €T0 PEUYH: MHEHHE (TOUKY 3pEHUSs), TOKa3aTeIIbCTBO
(aprymenTsl), (paKThl; TUMOTE3BI, AaKCHOMEBI, TEOPHH.

e  YMeThb B3TJISHYTh Ha CUTYaIUIO C HHOM MO3UIIUH U JOTOBAPUBATHCS C JTFOJbMHU UHBIX TTO3UITHIA.

IIpexmeTHbIE pe3ybTATHI:
Yyamuiics JOJDKEH ymemsy.
®  OMpeNeNsTh LeJb Y4eOHOH IeATEeTHbHOCTH C MTOMOIIBIO YUUTENS U CAMOCTOSTENIbHO, UCKATh
CpEeICTBA €€ OCYIIEeCTBICHHUs, paboTasl MO MIaHy, CBEPSITh CBOU JACUCTBUS C LENbIO U TIPH
HEO0OXO0IMMOCTH UCTIPABIIATH OIIMOKHU C TIOMOIIBIO YUUTENS U CAMOCTOSTENBHO;
® C [IOMOIIBIO YYUTENST OTOUPATh IS pelIeHHs YUeOHBIX 3a/1a4 HEOOXOAUMbIE CIIOBApPH,
SHITUKJIOTIEIUH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU; COTIOCTABIISITh U OTOUPATh WH(OPMAIIHUIO,
MOJIYYEHHYIO U3 PA3IMYHBIX HCTOYHUKOB (CIOBAPH, SHIIUKIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE

JICKH, ceTb VIHTepHeT);



® [peACTaBIATH UHPOPMAIIMIO B BUJIE TAOIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCIIC C
npumenenueM cpencts KT,
® B IMAJIOTE C YYUTEIIEM YUUTHCS BBIPAOAThIBATh KPUTEPUU OIIEHKH U OTPEACISATH CTCTICHD
YCIICITHOCTH BBITIOJNHEHUS CBOSH PabOTHI M pabOTHI BCEX, UCXOIS U3 UMCIOIINXCS KPUTEPUEB,
COBEPILICHCTBOBATh KPUTEPHUH OLICHKHU U MOJIB30BATHCSI UMHU B XOJI€ OIICHKU U CAMOOIICHKH;
e paboTaTh MO COCTABIEHHOMY IJIaHY, UCIIOJIB3YS HAPSAY C OCHOBHBIMH U JIOTIOJIHUTEIbHBIC
cpencTBa (CrpaBOYHYIO JIUTEPATYPY, CII0kKHBIE TPHOOpHI, cpeactea UKT);
e 0(OPMIIATH CBOM MBICIH B YCTHOM M MTUCHMEHHOM PEUN C YIETOM CBOMX yUCOHBIX U KU3HEHHBIX
pEeYeBBIX CUTYyaLMH, B TOM uncie ¢ npuMeHeHuem cpeacts UKT;
® COCTaBJISITh AHHOTAIIUIO TEKCTA;
® COCTaBJISITH PELICH3UIO HA TEKCT;
® CoCTaBJIATH pedepar 1o onpeaeneHHon Gopme;
® OpraHu30BBIBATh yUeOHOE B3aUMOJICHCTBHE B TPYIIME (PaCPEaeISITh PO, T0TOBAPUBATHCS APYT
C IPYTOM U T. 11.);
® TpenBHACTH (MMPOTHO3UPOBATH) MOCIEACTBUS KOJIJICKTUBHBIX PEIICHUN;
® TIOHMMAaTh IPUYHUHBI CBOETO HEYCIIeXa W HAXOIUTh CITOCOOBI BBIXO/Ia U3 ATOW CUTYAIlNH;
® OTCTauBaTh CBOIO TOUKY 3PEHMUsI, ApTyMEHTUPYS €€; TOATBEPKAaTh apryMEHThI (paKTaMu;
® CO3J1aBaTh MOJIENHN C BbIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa U MPECTABICHUEM HX
B NIPOCTPAHCTBEHHO-TPapUUEeCKON MIIM 3HAKOBO-CUMBOJINYECKOU hopme;
® OmpenensaTh BUIBI KiIacCU(pUKAIMK (€CTECTBEHHYIO M HICKYCCTBEHHYIO);
® OIpeneNsTh, UCXO U3 yueOHOM 3aaun, He0OX0AUMOCTh HCTIOIb30BaHMsI HAOIIOICHUS WIIH
9KCIEPUMEHTA;
®  OCYUIIECTBIIATH MPSAMOE JEAYKTUBHOE JI0Ka3aTEIbCTBO;
® OCYUIECTBJIATH JOKA3aTEIbCTBO OT IPOTUBHOTO;
® OCYUIIECTBIIATH KOCBEHHOE Pa3/IeIUTEIHHOE JJOKA3aTeIbCTBO.
Pe3yabTaThl 0OCBOCHHMS MPOrPAMMHOI0 MATEPHAJIa 10 KAKIOMY TEeMATHYECKOMY pa3/iesy:
8 kuace
BBenenne
VYyeHuk Haydurcs:
ucnonvb3o6ams TPHU XaPAKTEPUCTUKE BEIIECTB IMOHATHUS: «aTOM»,«MOJEKYNa», «XUMHUYECKUN
ANEMEHT», «XUMUYECKUW 3HAK, WM CHMBOJI», «BEIIECTBO», «IPOCTOE  BEIIECTBO», «CIOKHOE
BEII[ECTBOY»,«CBOMCTBA BEUIECTBY, «XUMUYECKHE SBICHUSN», «(DU3MUECKUE SBICHUSN»,«KOIDDUITUESHTHI,
«UHJIEKCBD), «OTHOCUTEJIbHASI aTOMHAsl Maccay,«0THOCUTENIbHAsI MOJIEKYJIIpHAsE Maccay, «MaccoBas J0Js
AJIEMEHTa;IPEIMEThl U3Y4EHHUS! €CTECTBEHHOHAYYHBIX JMCIMIUIMH, B TOM YUCIE XUMHHU; XUMHYECKHUE
cumBoubl:Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUS U MPOU3HOIICHHE;

K'JZCZCCMd)ML}MpO@dWZb BCIIICCTBA IO COCTaBYy HAa MPOCTHLIC U CJIOKHBIC,



pasauyamy: Tea U BEUIECTBA; XMMUYECKUN IEMEHT U POCTOEBEUIECTBO;

onucvigamy: (GHOPMBI CYIIECTBOBAHHMS XHMHUYECKUX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE
BEIIIECTBA, CI0KHBIEC BEIIECTBa); TabnnunHyto hopmy Ilepnonndeckoil cHCTEMbl XUMUYECKUX 3JIEMEHTOB;
noJioxkeHue siemenTa B Tabmuue Jl. M. MenneneeBa, UCTIONb3Ys MOHATHS «IIEPUO, KIPYIINAY, «TJIaBHAS
MOArpYIIa», «[1000YHAasi MOATPYIIAY; CBOWCTBA BEIIECTB (TBEPABIX, )KUJIKHUX, 'a3000pa3HbIX);

00bACHAMb CYITHOCTh XUMHYECKUX SIBJICHUHN (C TOYKH 3PEHUSI aTOMHO-MOJICKYJISIPHOTO yYEHU)
Y VX IPUHIMIAATBHOE OTINYNE OT (PU3MUECKHX SIBICHUH;

Xapaxkmepu306ams: OCHOBHBIE METOJbl W3YUEHHUS €CTECTBEHHBIX IUCLUIUIMH (HaOio/neHue,
AKCHEPUMEHT, MOJEIUPOBAHUE); BEIIECTBO IO €ro XUMHYecKod (¢opMmysie COTJIacCHO IUIaHY:
Ka4eCTBEHHBIH COCTaB, THIT BEIIECTBA (IPOCTOE WM CIIOKHOE), KOJTMIECTBEHHBIN COCTaB, OTHOCHUTEIIbHAS
MOJIEKYJISIpHAsi Macca, COOTHOLIEHHME MacC JJIEMEHTOB B BEIECTBE, MAacCOBbIE JOJU 3JEMEHTOB B
BelecTBe (ISl CIOXKHBIX BEUIECTB); POJIb XUMHUHU (TIOJIOKUTEIFHYIO W OTPHUIATENBHYIO) B JKHU3HU
YeJI0BeKa, apryMeHTHPOBATh CBOE OTHOIICHUE K 3TOW TIpolieme;

8bIYUCAAMb OTHOCUTENBHYIO MOJIEKYJIIPHYIO MAacCy BEIIECTBA W MAcCOBYIO JIOJII0 XUMHUYECKOTO
SIIEMEHTAa B COCMHEHUSX;

npo6ooums HaOIOACHNS CBOWCTB BEIIECTB U SIBJICHUH, TPOUCXOISIINX C BEIIECTBAMH;

cobOt00ams TMpaBWIa TEXHUKA OE30MACHOCTH TPH MPOBEACHUN HAOIIONCHUA U JaOOpaTOPHBIX

OIIBITOB.

ATOMBI XMMHY€ECKHX 3JIEMEHTOB

Y4eHUK HayuuTCs:

UCNONb306aMb TIPU  XAPAKTEPUCTUKE AaTOMOB IOHATHUS: «IIPOTOH»,KHEUTPOH», <«OIECKTPOHY,
«XUMHUYECKUH DJIEMEHT», «MAacCOBOE YHCIO», «H30TOI», «AJIEKTPOHHBIA CION», «3HEPreTUYECKUN
YPOBEHbY,«JIEMEHTBI-METAIIb», «3JIEMEHThI-HEMETAJUIb»; IPU XapaKTEPUCTUKE BEIIECTB IMOHATHS
«MOHHAsA CBA3b», «HOHBD), «KOBAJICHTHAs HEMOJISIpHAs CBS3b», «KOBAJICHTHAs TOJISIpHAs CBSI3bY,
«QIIEKTPOOTPUILIATEIBLHOCTDY, «BAJEHTHOCThY, «METAJJINYECKAs CBI3bY;

onucvléams COCTaB M CTPOCHHE aTOMOB HJIEMEHTOB C MOPSAKOBBIMM HOMepamu 1—20 B
Ilepuoanueckoit cucreme xumuueckux 3neMmeHToB J[. 1. Menneneena;

cocmaenams CXEMbl PACIPENEICHUs JJIEKTPOHOB [0 JJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOU
000JI0UKE aTOMOB; CXEMbl OOpa30BaHUs PA3HBIX TUIIOB XHUMHYECKOW CBS3U (MOHHOM, KOBAJIIEHTHOM,
METaJTUYECKOM );

00bACHAMb 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XMMHUYECKHUX DJEMEHTOB (3apsioB saep
aTOMOB, YHCJIAa DJIEKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM CJIO€, YHUCIIO 3aMOJHIEMBIX JIEKTPOHHBIX CIOEB,
paanyc atoma, IEKTPOOTPUIIATETFHOCTh, METAJUTMYECKUE U HEMETAIUTMYECKHUE CBOICTBA) B NIEpUOAAX U
rpynnax (riaBHbIX noarpymmnax) Ilepmoaumueckodl  CHUCTEMBl  XUMHYECKHX 3JIEMEHTOB . W.

MeHaeneeBa C TOYKU 3pCHUA TCOPHUH CTPOCHUA aTOMA,



CcpasHueams CBOMCTBA aTOMOB XMMHUYECKHX JIEMEHTOB, HAXOJALIUXCA B OJHOM IIEPUOJE WIH
riaBHoi noarpynne llepuoauueckoit cuctemsl xumuueckux snemeHtoB . WM. MenzaeneeBa (3apsiioB
sJIep aTOMOB, YKCJa IEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIOE€, YMCIIO 3alOJIHSIEMbIX AJIEKTPOHHBIX

CJIOEB, PAIUYC aTOMa, AIEKTPOOTPULIATEIBHOCTh, METAJNINYECKUE U HEMETANINYECKUE CBOMCTBA);

IIpocTeie BemecTBa

Y4eHuk Haydures:

UCnONb306amb TIPU  XaPAKTEPUCTUKE BEIIECTB TMOHATHUSA: «METAJUIb), «ILJIACTUYHOCTDHY,
«TEIUIONPOBOJHOCTEY»,  «IJIEKTPONPOBOJHOCTBY,  «HEMETAJIbl»,  «AJUIOTPOIHUSA»,  «AJJIOTPOIHbIE
BHJIOM3MEHEHUS, WJITH MOAU(PUKAITIN,;

onucvleamy TOJOXKEHUE DIIEMEHTOB-METAJUIOB U 3JIEMEHTOB-HeMeTaloB B Ilepuoanueckoit
cucteMe xuMuueckux syemeHToB J[. 1. Menneneena;

Ka1accuguyuposams MPOCThIE BEIECTBA HA METAJIbl U HEMETAILJIbI, JJIEMEHTHI;

onpedensims MPUHANIC)KHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIaCCOB —
METaJUTBI © HEMETAILIBI;

00Ka3b18ams OTHOCUTEIILHOCTD JIENIEHUS MPOCTHIX BEIIECTB HA METAJIJIbl U HEMETAJLIbI;

xapakmepuzoeams oOIIMEe (QU3NUYECKHE CBOWCTBA METAJUIOB; YCTAHABIMBATh MPUUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXJYy CTPOEHHEM aTroMa M XMMHYECKON CBSI3bI0 B TPOCTHIX BEUIECTBAX —
MeTajjlaX U HeMeTaljax;

00bsCHAMb MHOTOOOpa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJTTIOTPOIIHS,

onucvl6ams CBOWCTBA BEIIECTB (HA MPUMEpPax MPOCTHIX BEUIECTB — METAJJIOB U HEMETAILJIOB);

cobnrooams TpaBUjia TEXHUKU O€30MaCHOCTU MpPU MPOBEICHUM HAONIONEHUN M J1aOOpaTOpHBIX
OTIBITOB;

ucnonvb306ams TPU PEIIEHUU PACUYETHBIX 3a]ad IMOHATHUS: «KOJUYECTBO BEIIECTBA», «MOJIbY,
«TMIOCTOSIHHASE ABOTaJIpO», «MOJISIpHAsI MAaccay, «MOJISIPHBINA 00BEM Tra30B», «KHOPMAJIbHBIE YCIOBUSY;

npo8ooUmMsb PaACUEThl C UCTIOJIB30BAHUEM MOHATHI: «KOJTUYECTBO BEUIECTBA», «MOJISIPHAS Maccay,

«MOJ'IHpHHﬁ 00BeM ra3oB», «IIOCTOAHHAasA ABoraz[po».

COC}II/IHeHI/Iﬂ XUMHUYECCKHUX I3JICMCHTOB
Y4aeHuk HAay4YHTCA:
ucnojavzosanmsv IpU XapaKTCPUCTUKC BCHICCTB MOHATHA: «CTCIICHb OKUCIICHHUA», «BAJICHTHOCTLY,
«OKCHABID, «OCHOBAaHHUA», «HICI04Yn»,«KKa4€CTBCHHAsA peaKkuus», CKUHAOUKATOP», «KHUCIOTBI»,
CKKHUCIIOPOACOACPIKAIINE KUCIIOTBI», ((6CCKI/ICJIOpO)1HBIe KHCJIOTBD?, «KHCJIOTHasA Cpcaa», «ICIIouHas
cpeaa», «HeﬁTpaﬂbHaﬂ cpcaa», «IIKajia pH», <<COJ'II/I>),«aMOp(bHLIC BCIICCTBA», «KPUCTAIJIMUYCCKUC
BCIICCTBA», (KPpUCTAJIIIMYCCKAasA  PCLICTKa», «MOHHAad  KPUCTAJUIMYCCKAasA  pPCHICTKaA», «aToOMHasd

KpucTallin4ecKas peuicTKay, «MOJICKYJIIpHas KpUCTAJININICCKas PCIICTKA», METATIINYCCKas



KPUCTAJIIIMYECKAs] PELIETKAY, «CMECHY;

Kaaccugpuyupoeams CIO0KHbIE HEOPTaHMYECKUE BEIIECTBA IO COCTABY Ha OKCHJIbI, OCHOBAHWS,
KHUCJIOTBI U COJIW; OCHOBAHMSI, KUCJIOTBI U COJIM 110 PACTBOPUMOCTH B BOJI€; KUCIOTHI IO OCHOBHOCTH U
COJIEP’KaHUIO KUCIIOPOJa;

onpedensimb TPUHAUIEKHOCTh HEOPraHMYECKUX BEIECTB K OJHOMY M3 H3YUYEHHBIX KJIaccOB
(OKcUIpI, TETYYnE BOJOPOJHBIE COSTMHEHHS], OCHOBAHUS, KUCIOTHI, COJIH) IO (hOpMYyIIe;

onucvleams CBOWCTBA OTJIENbHBIX MPEACTABUTEIEH OKCHUIOB (HAa MPUMEpPE BOJBI, YTIEKUCIOrO
ra3a, HErameHOW W3BECTH), JIE€TYYMX BOJOPOJHBIX COEAMHEHUH (Ha MpUMEpEe XJIOPOBOAOPOAa H
aMMuaka), OCHOBaHMH (Ha HpHUMepe TUIAPOKCHUIOB HATpHs, Kaldus U KalblHs), KUCIOT (Ha MpUMepe
CEPHOM KUCJIOTHI) U COJIeH (Ha MpuMepe XJIopuia HaTpusi, KapOoHaTa Kanblus, Gocdara Kanbius);

onpedensimb BaJEHTHOCTh U CTEIIEHb OKHCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

cocmagnams (HOPMYJIbI OKCHIOB, OCHOBAHUM, KUCIOT M COJIEH MO BaJEHTHOCTSM U CTENEHSIM
OKHUCIJICHHS DJIEMEHTOB, a TaKKe 3apslaM HMOHOB, yKa3aHHbIM B TaOJMIle PacTBOPUMOCTU KHCIIOT,
OCHOBAHHI U COJICH;

cocmaensams Ha3BaHUS OKCUIOB, OCHOBAaHUM, KHUCIOT M COJIEH; CPaBHHUBATH BAJIEHTHOCTb M
CTETeHb OKUCIICHHS; OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI U COJIH 110 COCTaBY;

Ucnonb306ams TabIUIy pACTBOPUMOCTH VIS ONIPEeNIEHUs] pACTBOPUMOCTH BEILIECTB;

yCcmanasnueams TeHETUYECKYIO CBSA3b MEKIY OKCHUIOM M TMAPOKCHIOM U HA000pOT; MPUUMHHO-
CIICICTBEHHBIE CBSI3M MEXKJYy CTPOCHMEM aTOMa, XUMHUYECKOH CBS3bI0 M THUIIOM KPHCTAIJIMYECKOU
PELIEeTKH XMMHUYECKUX COEANHEHUI;

Xapakmepu306ams aTOMHbIE, MOJIEKYISpHbIE, HOHHBIE METAUINYECKUE KPUCTAIIIMUECKHE
pELIEeTKH; cpelly pacTBOpa ¢ MOMOUIbIO Kanbsl pH;

npueooumsb IIPUMEPHI BEILIECTB ¢ PA3HBIMHU TUIIAMU KPUCTAJIIMUECKOH PEeLIeTKH;

npogooums HAONIIOJEHHUS 3a CBOWHCTBAMM BELIECTB M  SIBICHUSAMM, IPOUCXOIAIIUMU C
BEIIIECTBAMU;

cobno0ams TpaBUIIa TEXHUKU 0€3011aCHOCTH MPH NTPOBEJCHUN HAOIIOIEHUH U OIBITOB;

uccneooeams CpeAy pacTBOpa € IOMOLIbI0 HHAMKATOPOB; 3KCIEPUMEHTAIBHO pa3nyaTh
KHCJIOTBI U LIEJIOYH, N0JIb3YSICh HHANKATOPAMU;

UCnoIvL306amsy TIPU PELICHUU PACUYETHBIX 3aJad IIOHATUS «MaccoBas JOJsl DJJIEMEHTAa B
BEIIECTBE», «MACCOBas J0JIsl pACTBOPEHHOT'O BEIECTBa», «0ObEMHAs /10J1 T'a3000pa3HOTO BELIECTBAY;

npoeooumb pacueTbl C MCIOJIb30BAaHUEM MOHITUH «MaccoBas JOJsS JJIEMEHTa B BEIECTBEY,
«MaccoBasi J0J1s1 pACTBOPEHHOI'0 BEILECTBA», «00bEMHAs J10JI T'a3000pa3HOTO BELIECTBAY.

HN3menenns, nponcxoasinye ¢ BemecTBaMu
Y4eHUK HayuuTCs:
ucnonvb3o6ams TPU  XapaKTEPUCTHKE BEIIECTB MOHATHS: («IUCTWUIALUSA», «IIEPETOHKAN,

(KpUCTAJUIU3alUA», «BBIITAPUBAHUC), <<(I)I/IJ'ILTpOBaHI/Ie», «BO3IoHKa, HUJIn CY6JII/IMaI_II/IH», «OTCTAaWuBAHUC),



«XUMHUYECKAsT PEaKIUI», «XUMHUUYECKOE YPAaBHEHHME», «PEAKLUU COCAUHEHMS, «PEaKLUU PA3JI0KECHUIN,
«peaknuu 0OMEeHa», «PEaKIMU 3aMEIEHUs», «PEeaKIUU HEUTPAIU3alUN», «IK30TEPMHUUCCKUE PEAKLIUNY,
(QH/IOTEPMHUYECKUE PEAKLUN», «PEAKIHH TOPEHUs», «KaTaIu3aTopb», «(pepMeHTh», «oOpaTuMble
peaKkumny», «HeoOpaTUMbIE PEAKIINNY, «KATATUTHUECKUE PEAKIINNY, «HEKATATUTUIECKUE PEaKun», «psij
AKTUBHOCTH METAJIOBY», «TUIPOIU3;

YCmanaénueams MPUIMHHO-CIIEICTBEHHbIE CBA3H MEXIY (PU3MUECKUMU CBOWCTBAMHU BELIECTB U
Croco0OM pa3ieieHust cMeceid;

00vACHAMb 3aKOH COXPAHEHHS MACCHI BEIIECTB C TOYKH 3PEHHSI aTOMHO-MOJICKYJISIPHOTO YUCHUS;

cocmaegnsams ypaBHEHUS] XUMUYECKUX PEaKMii Ha OCHOBE 3aKOHA COXpPAHEHHs] MacChl BEIECTB;
ONMCHIBATh PEAKIMH C MOMOIIBIO €CTECTBEHHOTO (PYyCCKOrO WJIM POJHOIrO) sI3bIKa U s3bIKA XUMUU;
KJIACCU(UIMPOBATh XMMHUYECKUE PEAKIMHU [0 YUCIY M COCTaBy HCXOJIHBIX BEIIECTB U MPOIYKTOB
peaxkuuy; TemIoBoMy 3P PEKTy; HaNpaBICHUIO MPOTEKaHUsI peaKLUy; yJaCcTHIO KaTallu3aTopa;

ucnonvb306ams TAOIUIy PACTBOPUMOCTH JJIsS ONPEIENIEHUsI BO3MOKHOCTH MPOTEKAHMS PeaKInii
oOMeHa; MEeKTPOXUMHUYECKHUM psiJl HAPSKEHUH (aKTUBHOCTH) METAJUJIOB U1 ONPENIEIEHNS BO3MOXKHOCTH
MPOTEKAHUS PeaKIUil MeKy METaJlJIaMU M BOJHBIMU PAaCTBOPaMU KHUCIIOT U COJIEH;

HabnoO0ams U ONUCHIBATh MPU3HAKU U YCIOBUS TEUEHHUS] XMMHUYECKUX pEaKUUi, 1e1aTh BBIBOIbI
Ha OCHOBaHUU aHaJIM3a HAOMIOECHHH 3a SKCIIEPUMEHTOM;

npogooums pacueTbl MO XMMHUYECKUM YpPaBHEHHSIM Ha HaXO0)K/IEHUE KOJUYECTBA, MAcChl WUIIU
o0bemMa MpOAYKTa peaKIHK 10 KOJIMYECTBY, Macce MK 00beMY HCXOIHOTO BEIIECTBA; C UCIIOJIb30BaHUEM
MOHATUSA «IOJID», KOrJAa MCXOJHOE BEIIECTBO JaHO B BHUJAE pacTBOpa € 3aJaHHOM MacCOBOM aojeH

PaCTBOPECHHOI'O BEIICCTBA UJIW COACPKUT OIMPECACICHHYIO JOJII0 anMeceﬁ.

PacrBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB

Y4eHUK HayuuTCs:

ucnonv3oeams  MPU  XapaKTEPUCTUKE TMPEBpAIlCHUN  BEIIECTB  TMOHSATHUS:  «PacTBOPY,
(OQIEKTPOJUTHYECKAS JTUCCOLMALUA», <AJIEKTPOIUTHD), «HEIIEKTPOIUTHI», «CTEHEHb IUCCOLUAIII,
«CUJIbHBIC DJEKTPOIUTHI», «CIAa0ble DIEKTPOJIUTHDY, «KATHOHBD), «AaHHOHBD), «KUCIOTHD), «OCHOBAHHUSI,
«COJIN», KMOHHBIC PEAKINIY, «HECOJIC00pasyIOIIe OKCHIIBI», «COJIe00pasyIoIie OKCHIIbD), «OCHOBHBIE
OKCHU/JIBI», «KUCJIOTHBIE OKCUJIBI», CPEIHUE COJINY», «KUCIBIE COJIN», «OCHOBHBIE COJIN», «T€HETHUYECKHUI
A, «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY, KOKUCIUTEIbY, «BOCCTAHOBUTEINDY, OKUCICHUE,
«BOCCTAHOBJICHHEY;

onucvl6ams PaCTBOPEHHUE KaK (DU3MKO-XMMHUYECKUN MPOLEeCC; WILTIOCTPUPOBATH MpHUMEpaMu
OCHOBHBIE TOJIOKEHUSI TEOPUU DIIEKTPOIUTHUYECKON TUCCOIMAIMN; T€HETUYECKYI0 B3aUMOCBSI3b MEXY
BeIlleCTBaMU (MPOCTOE BEIIECTBO — OKCHUJI - TUIAPOKCHU]T - COJIb);

xapaxmepuzoéams 0O0IINE XUMUYECKHE CBONCTBA KHUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHUCIOT,

OCHOBaHMI u coueit C MO3UIINI TCOpHU SHCKTPOHHTH‘ICCKOf/'I JUCCOMAIU, CYITHOCTDb



EKTPOJUTUYECKON ITUCCOLUALMN BEIIECTB ¢ KOBAJICHTHOU IMOJSPHOW M MOHHOW XMMHMYECKOU CBSA3BIO;
CYILLHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIINA;

npueooums TPUMEPHl pEaKIHid, MOATBEPKIAIOMIUX XWMHUYECKAE CBONCTBA KHUCIOTHBIX H
OCHOBHBIX OKCHUJOB, KHMCJIOT, OCHOBAaHUN M COJIEH; CYILECTBOBAHUE B3aMMOCBS3M MEKIY OCHOBHBIMHU
KJIACCAMH HEOPIaHUYECKUX BEILECTB;

Kaaccuguyuposams XUMHUYECKHE PEAKLIUHU IO «M3MEHEHUIO CTENCHEH OKMCIIEHUS 3JIEMEHTOB,
00pa3yIoNINX PearupyroIue BEIIECTBAY;

coCmaenAms ypaBHEHUS DIIEKTPOJUTUYECKOM IUCCOLMALUU KUCIOT, OCHOBAaHUM M COJICH;
MOJIEKYJISIDHBIE, ITOJHBIE M COKpALICHHbIE HMOHHBIE YPAaBHEHMS PEAKUHUM C Y4aCTHEM JJIEKTPOJIUTOB;
YpaBHEHUS OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUM, MCIOJb3ys METOJ 3JEKTPOHHOro OarnaHca;
YpaBHEHUS  peakUuid, COOTBETCTBYIOIIMX  IOCJIEOBATEIBHOCTH  («IIETIOYKE»)  IpPEeBpaLICHUM
HEOPraHUYECKHUX BEIECTB PA3JIMYHBIX KIIACCOB;

onpeodensms OKUCIUTENIb U BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAaHOBJIEHUE B OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKLIUAX;

ycmauaeéaueéams TPUYMHHO-CIICACTBEHHBIC CBSI3U: KJIACC BEIECTBA — XWMHYECKHE CBOWCTBA
BEIECTBA;

Habooams U OnuUCLIGAMb PEAKLUU MEXIY 3JIEKTPOJIUTaMH C IIOMOIIBIO €CTECTBEHHOIO
(pycckoro wim poJHOTO) si3blKa M SA3bIKA XUMHM; MPOBOAMUTH OIBITHI, MOJITBEPXKAAIOLINE XUMUYECKHE

CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB.

Yuenux nonyuum eo3moorrcnocmo nayuumoca:

e Ucnonv3oeamsv npuobpemennvlie 3HaAHUAL 015 00BACHEHUS OMOENbHbIX (HAKMO8 U NPUPOOHbLIX
ABAEHU

o [Ipoenosuposams Xumudeckue CGOUCMEA euiecné Ha OCHOBE UX COCMABA U CHPOEHUSL

o Oyenusambv GIUAHUE XUMULECKO20 3A2PAZHEHUSI OKPYICcaioujell cpedbl Ha OPeaHU3M 4elo6eKa

o Ucnonvzosams npuobpemennvie 3HaHUS OISl 9IKOJIOSUMECKU SPAMOMHO20 NOBGEOCeHUS 8
OKpyJicaiowell cpede

o Ucnonvzosams npuobpemenivie Koueble KOMNEMeHYul npu GbINOJHEHUU NPOEeKmMOo8 U y4eOHO-
UCCed08aMENbCKUX 3A0aY NO UIYUEHUIO CEOUCMS, CHOCODO8 NOTYYEHUs. U PACHO3HAHUSL BeUeCME

o  (OOvbeKmueHo OYeHUBaAMb UHGOPMAYUID O BeUeCMBAX U XUMUYECKUX NPOYeccax, Kpumuiecku
OMHOCUMCSL K NCEBOOHAYYHOU UHMOPMAYULU, HEOOOPOCOBECMHOU PEKIAME 8 CPEOCMBAX MACCOBO
ungopmayuu

o  (Oco3nasamv 3HAYEHUE MEOPEMUYECKUX 3HAHUL NO Xumuu OJisl NPAKMUYECKOU OesmeibHOCmu
yenosexa

o Co3zdasamb mooenu u cxemvl OJis pelleHUs Y4eOHbIX U NO3HABAMENbHbIX 300aY

e [Jlonumamv HeoOXOOUMOCMb COONOOEHUsT NPEONUCAHUU, NPeOaazaemvlX 8 UHCMPYKYUAX no

UCNONBL30BAHUIO IEKAPCME, CPEOCE ObIMOGOU XUMUU U OP.



9 kJ1acc
Beegenne. O0masi XapakTepUCTHKA XMMHYECKHUX 3JIEMEHTOB U XHMHYECKHX peaKIuid.
Ilepuoanyeckuii 3axoH U Ilepuoanyeckas cucrema xumudeckux djaemenToB /. U MengeseeBa.
Y4eHuk Haydures:
UCNONIL306aMb pu XapaKTEPUCTHUKE IIPEBPAILCHUI

BCIICCTBIIOHATHA: «KXUMHUYCCKAAPCAKIUA», K PEAKTUHUCOCIUHCHU S , KPCAKITU N

PasoKEHUSD, «PEAKLIUMOOMEHAY, «PEAKLINN3aMEILIEHUSD, «PEAKIIIH HeUTpanM3ammmny, «9K30- "
SHIOTEPMUYECKHE peaxIumy, «0OpaTUMBIEPEAKITNI, KHEOOPATUMBIEPEAKIINN, KOKHCIIUTEIHHO-
BOCCTAaHOBUTEILHBIEPEAKIIUN»,KTOMOTEHHbIE M TE€TePOTCHHBICPEAKIINNY,  «KATAIMUTHYECKHE U

HEKATAIUTUYECKHE PEAKIHUNKTEIIIOBOM  3()PEeKT  XUMHUECKOMPEAKITUN»,«CKOPOCTh XUMHUUYECKOU
PEeaKIMm, «KaTaTnu3aTop»;

Xapaxmepu306ames XUMUYECKHE 3JIEMEHTBI 1—3-T0 MEepHOJIOB 10 WX MOJI0XKeHuI0 B [leproimaeckoit
cucteMe XuMHYeckux dyeMeHToB  [[.M.MeHneneeBa: XuMHUECKUU3HAK, TOPSAKOBBIMHOMED,IEPUOI,
rpynmna, MOTpyIINa, OTHOCHTEIIbHAS aToOMHas Macca, CTpPOCHHE
aToMa(3apsaasapa, uuciIonpOoTOHOBUHEUTPOHOBBSIPE,00111eeUHCIIO 3JIEKTPOHOB, pacrnpeneneHue
AJIEKTPOHOB MO 3JEKTPOHHBIM CJIOSM, IIPOCTOE BEIIECTBO, (OpMyJia, Ha3BaHHE M THUI BBICIIErO OKCUIA
Y TUAPOKCH]IA, JIETYIETO BOJOPOJHOTO COSAMHEHUS (711 HEMETAJIJIOB));

xapaxkmepu3oeams OOIIMEe XUMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCUIOB M THAPOKCHIOB;

npugooums TPUMEPHl PeakIil, MOATBEPXKIAIONIMXXUMHUUYECKUE CBOMCTBA aM(OTEPHBIX OKCHJIOB
WUTUJPOKCHJIOB;

oasamu XapaKTEPUCTUKY XUMHUYECKUX peakuui o YUCILY u
COCTaBYHCXO/JHBIXBEIIECTBUIIPOAYKTOBPEAKLINH; TeIIOBOMY3 (D pekTy;

HaIlpaBJICHUIONPOTEKAHUSAPEAKIIUU ;U3MEHEHUIOCTETICHE M OKUCIICHUST SJIEMEHTOB; arperaTHOMY COCTOSIHUIO
HCXOJHBIX BEIIECTB; YUaCTHUIOKATAIN3aTOPA;

00bACHAMD u PUBOJUTD MIpUMEPBI BIIMSHUSA
HEKOTOPBIX(haKTOPOB(IIPUPOIapearupyoNINXBEIECTB, KOHIICHTPAIUIBEIIECTB, JaBJICHHE, TeMIIepaTypa,
KaTajau3aTop,  IOBEPXHOCTh  CONMPUKOCHOBEHHS  pEarupymrolluX  BEIECTB) Ha  CKOPOCTh
XUMUYECKUXPEAKIUH;

Habnooams W OMHUCHIBATH YpPaBHEHHS pEaKUUid MEXy BEIIECTBAMHU C IMOMOIIBI0 €CTECTBEHHOTO
(pyccKOro WM pOJHOTO) SI3bIKa U SI3BIKAXUMUU;

npOo8OOUMb OTIBITHI, TIOITBEPKIAIOIINE XUMUYECKUE CBOMUCTBA aM(POTEPHBIX OKCHIOB M TUAPOKCUIOB;
3aBUCHMOCTh CKOPOCTH XHMHYECKOW peakluud OT Pa3NIuyHbIX (AaKTOpOB (IpHUpOJAa pearupyronux
BEILIECTB,KOHIIEHTPALMSIBEIIECTB, JaBJICHUE, TEMIIEPATYPA, KaTAIIU3aTOP, MOBEPXHOCTh COMPUKOCHOBEHUS

pearupyromnuxBeniecTB).



MeTtaJuibl
Y4eHuk Haydures:

UCNOIb306aMbIIPUXAPAKTEPUCTUKEMETAINIOBUMXCOEIUHEHU I
MOHATHUSA: METAIUIBI», «PSAAAKTUBHOCTUMETAILIO BY, «ILIEJIOYHBIEMETAIUIBL», KIIEJI0YHO3EMEIIbHBIEMETAILIIBDY,
HCIIOJIb30BATBUXIIPUXAPAKTEPUCTUKEMETAIIIOB;

0a8amMbXapaKTEPUCTUKYXUMUYECKUXIIEMEHTOB-METANIOB(IIEJIOUHBIX METAJJIOB, MarHusl, KalbLiMs,
AIIOMHMHMS, KeJie3a) Mo uX nojioxeHuto B llepumonmyeckoil cucreMe xumuueckux siemeHtoB . U.
MenneneeBa (XMMUYECKUN 3HAK, MOPSAKOBBIA HOMEp, MEPHUOJ, TpyIIa, HOArPYIINA, OTHOCUTEIbHAs
aTOMHas Macca, CTpOeHHe aToMa (3apsl SApa, YMCIO MPOTOHOB MU HEUTPOHOB B sApe, 00Iee YUCIo
AJIEKTPOHOB, pACHpEIENIEHUE 3JIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM), MPOCTOE BEILIECTBO, (popmyina,
Ha3BaHME U TUI BBICUIETO OKCHUJIA UTUIPOKCUIA);

HA3b16aMb COEAUHEHNS METAIIJIOB U COCTABIIATH UX (DOPMYIIBI IO Ha3BaHMIO;

Xxapaxkmepuzoeams CTpO€HHE, 00ImMe (U3HUECKue M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJUIOB;

00vACHAMD 3aBHCHMOCTD CBOWCTBXMMHUYECKUXAJIEMEHTOB-METAJUIOB(painyc
aToMa,MeTaJNINYeCKUECBONCTBA 3JIEMEHTOB, OKHCIUTEIIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) U
o0pa3yeMbIX MMH COCIMHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB M THAPOKCHUIOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT NoJokeHUs B Ilepuonnyeckoil cucreme XUMHYECKUX
anemenToB JI. . Menaeneera;

ONUCHI8AMbOOIINEXUMUYECKUECBOWCTBAMETAINIOBCIIOMOIIIBIO ~ €CTECTBEHHOIO  (PYyCCKOTO  WJIM
POJIHOTO) SI3bIKA U SI3BIKAXUMMUU;

€cOCMasnAMbMOJIEKYIIIPHBICYPABHEHUSPEAKIINN, XapPAKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA METAJLIOB
U UX COCIMHEHUH, a TAK)KE JIEKTPOHHBIE YPABHEHUS [TPOLIECCOB OKUCIICHUA-BOCCTAHOBIICHUS; YPABHEHUS
EKTPOJIMTHYECKON TUCCOLMALIMH; MOJIEKYJISIPHBIE, TIOJIHBIE U COKPALICHHBIE HOHHBIE YPABHEHUS PEAKLUI
C Y4aCTHUEM DIIEKTPOJIUTOB;

YCManaeueamo IIPUYUHHO-CJIEICTBEHHBIE CBSA3U MEXAY
CTPOEHUEMATOMA, XUMUYECKOMCBA3bI0, THIIOMKPHUCTAININYECKOUPEIIETKH META/NIOB U UX COCIMHEHUH, UX
o0muMu GU3NUECKUMH U XUMUYECKUMU CBOMCTBAMU;

OnucvHl8amy XUMUYECKUE CBONCTBA LIEJII0YHBIX u
LEJI0YHO3EMEIIbHBIXMETAIITIOB,aTAKKECATIOMUHUANKEIIC3aUUXCOCIUHEHUN € TIOMOLIBI0 €CTECTBEHHOI'O
(pPycCcKOTO MU POJTHOTO) SI3bIKA U SI3bIKA XUMUHU;

8bINOIHAMb,HADII0OAMBUONUCHIBAMbXAMUYECKUNIKCIIEPUMEHT [0 PACHO3HABAHUIO BAXXKHEHIINX
KaTHOHOB METAJIJIOB, THIPOKCHU/I- HOHOB;

9KCNEPUMEHMAbHO ~ WCCIENOBaThb  CBOMCTBA  METAUIOB M MX  COCAMHEHMW,  pelarhb
JKCIIEpUMEHTAJIbHBIE 33/1a4U 110 TeMe «MeTauby;

onucvleams XUMHUUYECKHUI OKCIICPUMCHT C TIOMOINBIO CCTCCTBCHHOI'O (pYCCKOTO niIn pOI[HOFO)



A3BIKA U SI3bIKA XUMUHU;
npo6ooums pacyeTbl M0 XUMHUYECKUM (GOopMyiaM M ypaBHEHHMSM pPEAKLUUH, MPOTEKAIOMINX C

y4aCTHuEM MCTAJUIOB U UX COGI[I/IHeHI/If/'I.

Hemerasibl
Y4eHuk Haydures:

UCNOIbL3068aMb npu XapaKTEepPUCTUKE HEMETAJIJIOB u ux COCTMHEHU I
MOHSTHS: K(HEMETAILIIBD?, «TAJIOT €HbI», «aJUIOTPOITHBIEBU IO U3MEHEHUS Y, (GKECTKOCTBBOABIY,  BPEMEHHAANCE
CMKOCMbBOObL Y, KNOCMOSIHHASL HCECMKOCHb 800bLY, «0OWAS HCECMKOCTBEOObLY,

0asamuv XapaKTEPUCTUKY XUMHUYECKUX JIEMEHTOB-HEMETAIIOB (BOJOPO/a, FaJIOTEHOB, KUCIOPOaa,
cepsl, a3oTa, Gocdopa, yriaepoaa, KpeMHHs) M0 UX MOJ0KEHUIO B [leproanueckoil cucteMe XUMHUYECKUX
aneMmenToB J[. Y. MenzaeneeBa (XUMHUYECKUN 3HAK,IOPSAAKOBBIA HOMEp, MEpPHUOJ, TpyIia, MOArpyIIa,
OTHOCHUTEJNIbHAs aTOMHas Macca, CTpPOeHHE aToma (3apsia sSApa, YUCIO MPOTOHOB M HEHTPOHOB B SpE,
oOlee YUCIIO JEKTPOHOB, paclpe/esieHue 3JIEKTPOHOB MO AEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
dbopmMyna, Ha3BaHME M THUI BBICHIETO OKCHJA HWIHAPOKCUAA, GopMyla M XapakTep JeTy4yero
BOJIOPOJTHOTOCOEIMHEHHUS);

HA3b16aMb COEAUHEHNS HEMETAIIJIOB U COCTABIIATH UX (POPMYJIbI 0 HA3BAHMIO;

Xxapaxkmepuzoeams CTpO€HHE, 00ImMe (U3NYECKHe U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAIJIOB;

00bsICHAMb 3aBUCUMOCTb CBOWCTB (WJIM MpPENCKa3blBaTh CBOMCTBA) XUMHUYECKHX AJIEMEHTOB-
HEMETAJJIOB (HEMETaJUIMYECKUEe CBOMCTBA, PAIuyC aToMa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA)
u o0Opa3yeMbIX UMHU COEIUWHEHUI (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB U THAPOKCHIIOB,
JETYYMX BOJOPOJHBIX COCAMHEHUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA) OT IOJIOKEHUS B
[Tepuonuueckoit cucreme xumuueckux sneMeHToB /I, I.Menpeneena;

onucvleams OOIINE XUMUYECKHE CBOMCTBA HEMETANIOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTr0 WU
POJIHOTO) SI3bIKA U SI3bIKA XUMHH,

cocmasnsimsMOJIEKYIIIPHbICYpaBHEHHUSIPEAKIIUN, XapaKTePU3YIOLTIX XUMHUYECKUE CBOICTBa
HEMETAIJIOB M HUX COCAUHEHMH, a TaKXKe OJJIEKTPOHHBIE YypaBHEHUS IIPOIECCOB OKUCICHUS -
BOCCTAHOBJICHUS; YPaBHEHUS IEKTPOJIUTUUECKON JUCCOLUALINN; MOJIEKYIISIPHBIE, TTOJTHBIE U COKpPAIICHHBIE
HMOHHBIE YPABHEHUS PEAKIIMI C y9aCTUEM DJIEKTPOJIUTOB;

VCMAHABIUBAMD MPUYUHHO-CJIE/ICTBEHHBIE CBSI3H MEXIY
CTPOEHHEMATOMA, XUMUYECKONCBSI3bI0, TATIOMKPUCTAIUTMYECKOMPEIIETK HEMETAINIOB U X COEAMHEHUH,
UX 00mUMHU (PU3UYECKUMU U XUMUIECKIMHUCBOMCTBAMH,

ONUCHIBAMbXUMHUUECKUECBONCTBABOJ0PO/Ia,[AIOTEHOB,KUCIIOPOIA, CEPbI, a30Ta, pocdopa, rpaduTa,
aMasa, KPEMHUS U UXCOEUHEHUIC TOMOIIBIO0 €CTECTBEHHOIO (PYCCKOTO WM POJIHOTO) sI3bIKa U

A3BIKAXUMUNU



ONUCHIBAMbCTIOCOOBIYCTPAHECHUSYKECTKOCTHUBOIBIMBBITIOIHATh COOTBETCTBYIOIIUN UM
XUMUYECKUNUIKCIIEPUMEHT;

8bINOIHAMb, HAONIOOAMBUONUCHIBAMbXUMUYECKUINIKCIIEPUMEHT 110 PAaCO3HABaHUIO HOHOB BOJIOPO/Ia
¥ aMMOHHS, Cyb(haT-, KapOOHAT-, CHIIUKAT-, pocdar-, XIopua-, OpoOMHUI-,HOIUI-HOHOB;

9KCNEePUMEHMAIbHO ~ WCCIENOBaTh  CBOMCTBA  METAJUIOB W HMX  COCAMHEHHWH,  pemarh
SKCTIEpUMEHTAIBHBIE 3a/1a4u 10 TeMe «HemeTamiby;

ONUCHI6AMb XUMUYECKUH HKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKa
1 S13bIKA XHUMHU;

npoeooums pacuemsl TO XUMHUYECKUM (OpMyJIaM H YPaBHEHUSM pEaKIHid, MPOTEKAOIUX C

Y4acTUEM HEMCTALJIOB U UX COGI[HHGHHﬁ.

Yuenux nonyuum eo3moorrcnocms nayuumosca:

o Ucnonvzosams npuobpemenHvle 3HAHUA ONsl OOBACHEHUS OMOETbHBIX (AKMO8 U NPUPOOHbIX
A6TIeHUT

o [Ipocnosuposamsv Xumuieckue COUCMEA GeUieCa Ha OCHOBE UX COCMABA U CTNPOEHUSL

o Oyenusamov GIUsHUE XUMULECKO20 3A2PAZHEHUSL OKPYICaioufell cpedbl Ha OPeaHu3M 4elo6eKa

o Ucnonvzosams npuobpemenmvie 3HAHUS OISl 9KOJIOSUYECKU SPAMOMHO20 NOGEOeHUS 8
oKpydicarowell cpede

o Ucnonvzosams npuobpemenivie Kaoyegble KOMNEMeHYyul npu GblNOJHEHUU NPOEeKmMo8 U y4eOHO-
UCCIe008aMENbCKUX 3A0aY NO UIYYEHUIO CEOUCMS, CHOCODO8 NOTYYEHUS U PACRO3HAHUS BeU eCE

o  OObeKmusHO OYEHUBAMb UHDOPMAYUIO O BEUeCMBAX U XUMUHECKUX NPOYeccax, KpumudecKku
OMHOCUMCSL K NCEBOOHAYYHOU UHMOPMAYUL, HEOOOPOCOBECMHOL PEKIAME 8 CPEOCNBAX MACCOBO
unghopmayuu

o  Oco3znasamv 3HAYEHUE MEOPEMUYECKUX 3HAHULL NO XUMUU Ol NPAKMUYECKOU OesimelbHOCmU
yenogeka

o (Co3zdasamb mooenu u cxemvl OJi pelleHus: Y4eOHbIX U NO3HABAMENbHBIX 3A0aY

o [lonumams He0OXOOUMOCMb COONIOOEHUs NPEeONUCAHULl, HPeONdeaeMblX 8 UHCMPYKYUAX HO

UCHONBL30BAHUIO IEKAPCME, CPEOCmE ObIMOGOU XUMUU U Op.

3. Coaeprxanue y4eGHOIro npeamera

TemaTnuec Coaep:xxanne

KHil pa3aen

8 kmacce

HpC,Z[MCT XUMUU. Meroasl IO3HAHHS B  XHUMHUH: Ha6J'IIOIICHI/IC, OKCIICPUMCHT,

Ipenmerxu | vonenmpoBanve.  VCTOUYHHMKM —XMMUYECKOH HMH(POpPMAIMH, €€ TOJyYeHHWE, aHalu3 |

MHH.




MeToabl
MO3HAHUSA
B
XHUMHH.

BBenenue.

IIPEJICTaBIEHHUE E€T0 PE3YIbTATOB.

[loHsiTHE O XMMHYECKOM 3JIeMEHTE U (hopMax ero CyIecTBOBaHMSA: CBOOOJHBIX aromax,
IIPOCTBIX U CJIOKHBIX BELIECTBAX.

[IpeBpamenusemecTs. OTAMUNEXUMHYECKIXPEAKIIMUOTPU3NUECKUX ABICHUHN. Posb Xumun
B JKU3HU YEJIOBEKA.

Kpamkue ceedenus uz ucmopuu 603HukHogenus u pazeumus xumuu. Pono omeuecmeennwix
VUEHbIX 8 CMAHOBIeHUU XumMuieckou Hayku — pabomwvl M. B. Jlomonocosa, A. M. Bymaeposa,
Jl. U. Menoeneesa.

XUMHYECKasiCUMBOJIMKA. 3HAKUXUMHUECKUXJIEMEHTOBUIIPOUCXOKICHHUE  UX  Ha3BaHWM.
Xumunyeckue ¢opmynsl. HWHaexkcel u  ko3pduumentbl. OTHOCUTENbHBIE aTOMHas M
MoJIeKynsipHasi Macchl. [IpoBeneHue pacdeToB MaccOBOM JIOJM XHMHYECKOTO 3JIEMEHTa
BBEILIECTBE HA OCHOBE €Er0(OPMYJIb.

[TepuonnueckascucreMaxumuueckuxaneMeHToB/[.1.MeHieneeBa, ee CTpyKTypa: Majible U
00JbIIME MEPUO/IBI, TPYIIBI U NOArpynmbl. [lepuoanueckas cucreMa Kak ClipaBO4YHOE 1MOcoOue

JJI TIOJTYYCHUA CBeJIeHI/Iﬁ O XUMHYCCKHUX DJICMCHTAaXx.

ATOMBI
XHUMHYECKH
X

3JIEMCHTOB.

ATOMBI Kak dbopma CYIIIECTBOBAHUS XUMHUYECKUX 3IIEMEHTOB.
OcHoBHblecBeeHusIocTpoeHnnaToMoB.I lmanerapHas Mosienb CTpoeHUsIaTOMA.

CoctaB aTOMHBIX SiIEp: MPOTOHBI, HEUTpPOHBL. (OTHOCUTEIBHASI AaTOMHasg Macca.
B3aumocBs3b NOHIATHI «IIPOTOH», «HEUTPOH»,«OTHOCUTEIbHAS aTOMHASIMACCa.

W3menenue uucna NPOTOHOB B fAJIpe aToMa — 0Opa30BaHUWE HOBBIX XUMHUYECKUX
3JIEMEHTOB.

Usmenenue uyucna ueumponog 6 siope amoma — obdpasosarue usomonos. CospemenHoe
onpedeyieHue NOHAMUS «XUMUYECKUUl daeMeHmy. H3omonvl Kax pazHOBUOHOCMU AMOMO8
00HO020 XUMUYECKO20 dIeMenmad.

OnekTpoHbl. CTpOEHHE 3JEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MasbIX
nepuoioB. [loHsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[TepuoanueckascucreMaxumuueckuxnementoB/l.Ml.MenneneeBa 1 CTpoeHHE aTOMOB —
(bu3MUecKuit CMBICT MOPSAKOBOTO HOMEpa dJIEMEHTa, HOMepa T'PYIIbI, HOMeparnepuoia.

N3mMeHeHneuncna’neKTpOHOBHABHEIIHEMAJIEKTPOHHOMYPOBHE  aTOMa  XMMHYECKOTO
3JeMEHTa — oOpa3oBaHue MOJIOKHUTENBHBIX
HOTPULIATENbHBIXHOHOB. IOHBI,00pa30BaHHBIEATOMAMUMETAIIIOB
nHeMeTaIoB. [ [pyurHBIN3MEHEHUSIMETAJUIMUECKUXMHEMETAJUTMYECKUX CBOMCTB B MEpPUOJIAX U
rpymmax. OOpa3oBanue OuHapHbIxcoeauHeHUd. [lonaTtne 00 wuOHHOU CBs3U. Cxembl
oOpa3oBaHUsl HOHHOWCBS3U.B3anMoaeiicTBeaTOMOBIIEMEHTOB-HEMETAINIOBMEKY COO0N —

O6pa3OBaHI/IC ABYXaTOMHBIX MOJICKYJI IMPOCTHIX BCIIICCTB.




KoBaneHTHasHEOISIPHATXUMHYECKASCBA3b. DJIEKTPOHHBIEUCTPYKTYPHBIC(OPMYJIBI.
B3aumopelicTBe aTOMOB HEMETAIOB MEXay co0oil — oOpa3oBaHue  OMHApHBIX
COCJIMHCHUH HEMETAJUIOB. DJIEKTPOOTPHUIIATeIbHOCTh. KoBalieHTHas moJisipHast CBsi3b. [loHsATHE
O BAJICHTHOCTH KaK CBOMCTBE aTOMOB O6pa30BBIBaTB KOBAJICHTHBIC XHUMHWYCCKUC CBA3H.
CocragiieHre GpopMys OMHAPHBIX COCMHEHHI 1O BAJICHTHOCTH. HaxokIeHHEe BaJICHTHOCTH TIO
(dhopmyIie OMHAPHOTO COCAMHCHHSI.
B3anmonericteue aTOMOB METAJLIOB MEXKIY coboit —

00pa3oBaHUEMETATMYECKUXKPUCTALIOB. [ IOHATHEOMETaNTNIECKOMCBSI3H.

IIpocTobie

BelIECTBA

[Tonoxxenne meTaioB U HeMeTaIoB B [leproanyeckoil cucteMe XUMHUYECKUX DJIEMEHTOB
. n. Menpeneesa. Baxneitmme IIPOCTHIEBEIIECTBA—
MeTaJUTBI(KEIe30,ATFOMUHUN, KallblIMi,MarHui,  HaTpui, kKammil). OOmue  uznueckue
CBOWCTBAMETAIIJIOB.

Baxneiimme mpocThie BelecTBa-HEMETaUTbl, OOpa30BaHHBIE aTOMaMHU KHCJIOpOJa,
BOJIOpOJA, a30Ta, cepbl, Gocdopa, yriaepoma. MoJsieKynbl TPOCTHIX BEIMIECTB-HEMETAIIIOB —
BOJIOPOJIa,KUCTIOPOIa, a30Ta, TaioreHoB. OTHOCHTEbHAS MOJICKYJIsIpHAsiMacca.

Cnocobrocms amomos XUMUYECKUX 9/1eMeHmMo8 K obpazosanuio
HeCKONbKUXNPOCMbIX8EUeCn8—
aniomponus. A1omponHvlemooupuxayuukuciopooa, pocghopa,onosa. MetTammdecKuenHEMeTa
JUIMYECKUE CBOMCTBA MPOCTHIX BeniecTB. OTHOCUTENBHOCTH 3TOTO OHATHUS.

Yucno Aroraapo. KommdectBo BemectBa. Moisb. MomsipHas macca. MoJsipHbIE 00beM
ra3o00pa3HbIX BEILIECTB.

Pacyetsl ¢ Hcnonbp30BaHNEM MOHITHI «KOJIMUYECTBO BEILIECTBAY, «MOJISIPHAs Maccay,

«MOJ'IS[pHBIfI 00BeM ra3oB», «4HHUCJIO ABoraz[po».

CoenuHeHu
|
XHMHYECKH
X

3JIECMECHTOB

Crenenp oxucneHus. CpaBHEHHE CTEIICHH OKHUCICHHS W BaJIeHTHOCTU. OrmpenereHue
CTETeHH OKHCIIEHUS JIEMEHTOB B OMHapHbIX coeauHeHusx. CoctaBienue (GopMyn OMHAPHBIX
COeIMHEHMH, 00K crI0Cc00 UX Ha3BaHUM.

bunapHbpie coeiMHEHUS METAIJIOB U HEMETAIJIOB: OKCHU[BI, XJIOPUIBI, CYIb(GHUABI U TIp.
CocraBnenue ux popmyit.

bunapHblecoeIMHEHUSHEMETAIIIIOB : OKCUIBL,JIETYYNEBOIOPOJHBIE COEAMHEHUS], UX COCTaB U
Ha3BaHUSL [TpencraBurenu OKCH/IOB: BOJIa, YT JIEKUCIIBIATa3,HETalllEHAsU3BECTb.
[IpeacraBuTenmieTy4nx BOJIOPOJHBIX COEAUHEHH: XJIOPOBOJOPOI HAMMHUAK.

OcHoBaHusl, UX COCTaB M Ha3BaHUs. PacTBopuMocTh ocHOBaHMil B Boje. [IpeacraBurenn
IeJI0Ye: THIPOKCHUIBI HATPHsl, Kamusl U Kanbius. [loHaTHe 00 MHIUKATOpax M KaueCTBEHHBIX
peakumsX.

Kucnotel, wux cocraB wu Ha3Banusa. Kiaccubukanus kucnot. [IpencraBurenu

KI/ICJ'IOTZCepHaH,COJ'ISIHaSI,3.30TH3JI.HOH}ZWZM€0WKCUZ€ KucaiomuHocmu (WKCZJZCZ pf[) H3menenue




OKPaCKUMHIUKATOPOB.
COHI/I KakK HpOI/ISBOIIHBIe KHUCJIIOT U OCHOBaHI/If/’I, X COCTaB W Ha3BaHWNAI. PaCTBOpI/IMOCTb
coneii B Bozie. [IpencraBurenu coeil: Xiopu HaTpusi, KapOoHaT U GochaT KambIHs.
AmopgHvle u Kpucmaniuueckue geujecmad.
Medswcmonexynsapuvle 83aumooeticmsust. TunvIKpUCMaiiuyeckux pewemox. 3asUucumocms
CB80liCME geuyecms om Mmuno8 KpUCMAaLIudecKuxXpeuemox.
YucreieBemectBaucMecu. [ [puMepbDKuAKIX, TBEPABIXUTa3000pa3HbIX  cMeceil.  CBoiicTBa
YUCTBIX BEIIECTB UM cMeceil. Mx cocrtaB. MaccoBas u oObeMHas JOJIM KOMIIOHEHTa CMECH.

Pacqum, CBA3aHHBIC C HCIIOJIB30BAHUEM TTIOHATUAKIOIIA.

HN3men
eHH,
MPOUCXOIs
mme ¢
BellleCTBaM

H.

[TonsaTue sBICHU, CBI3aHHBIX C U3MEHEHUSIMH, IPOUCXOISAITUMU C BEIIECTBOM.

SIBnenus, CBsI3aHHBIE c H3MCHEHUEM KpUCTAJUTHYECKOTO
CTPOCHHUSBEIIECTBANPUIIOCTOSTHHOMET 0COCTaBe,—(pu3nueckuesiBieHuss. Ousndeckre siBJICHUS B
XUMUU: TACTUJUISIINS, KPUCTAJUIU3AIUs, BEIIApUBAaHUE W BO3TOHKA BENIECTB, (PUIbTpOBaHUE U
LEHTPUPYTHpOBaHUE.

SBneHus, cCBA3aHHBIE C HM3MEHEHHEM COCTaBa BEIIECTBA, — XUMHYECKUE PEaKIIUH.
[Ipu3Haku u ycIOBHS MPOTEKAHUSIXUMUUYECKUX PEaKIUil. BwideneHue meniomovl u ceéema —
peakyuu 2openus. [lonamue 06 3K30- U SHOOMEPMUYECKUXPEAKYUSIX.

3aKOH COXpaHEHHMS MAacChl BEIIECTB. XHMHWYECKHE YypaBHEHUs. 3HAYEHUE HMHACKCOB M
ko3 durmenton. CocraBieHrne ypaBHECHHN XUMHYECKUX PEAKIIAM.

Pacuersl mo xumudeckuMm ypaBHEHUsSM. PelieHne 3amad Ha HaxOXKJIEHHWE KOJIMYECTBA,
Macchl TN o0BbeMa MPOAYKTa peakiuu o
KOJIMYECTBY,MAaCCEHINOOBEMYHCXOTHOTOBEIECTBA. PacueThICCIIONb30BaHUEM MIOHSTHS
«IIOJIsI», KOT/a MCXOJHOE BEIIECTBO JIaHO B BHUJE pacTBOpa C 3aJaHHOW MacCOBOH IOJIeH
PacTBOPEHHOTOBEIIECTBA UITH COJICPYKUT ONPEACICHHYIO JOJIOTIPUMECEH.
Peaknuupaznoxxenus. I IpencraBieHneoCKOPOCTHXMMHUYSCKHUX peakiinid. KaTtaau3zatopsl.
®depmenTsl. Peakiuu coenunenns. Katanutudeckue u HEKaTaTUTHICCKUE PEAKIIUU, 00paTUMBbIE
1 HeoOpaTUMbIe peakiuu. Peakiuu 3aMmenienus. P akTHBHOCTH METAJIIIOB, €T0
WCIO0JIb30BaHUE AJIs1 TPOTHO3UPOBAHMS BO3MOXHOCTH MPOTEKAHUS PEAKIIMIA MEXITy METalIaMH
WKHCIIOTaMU, peaK1il BHITECHEHUS
OJIHUXMETAJUIOBU3PACTBOPOBUXCONIECHIpyruMuMeTaiamMu. Peakiinu ooMena. Peakiiuu
HeUTpanu3anuu. Y CIOBUS MPOTEKaHUs peakiuii oOMeHa B pacTBOpPax /10 KOHIIA.

TUNBIXUMUYECKMXPEAKIIMITHATIPUMEPECBOUCTBBOIbL. Peakiinsl  pa3inokeHus: — BIIEKTPOIIHU3
BOJIBI. Peakiun COCIUHCHUS —
B3aHMOICHCTBUEBOABICOKCUaAMUMETAIIOBUHEMETAIIOB. Y CIIOBUEB3aUMO ICHCTBUSIOKCHIOBMET
aJoBHHEeMeTallIoBcBogoi. [loHsATHE «TUZIPOKCUIBDY. Peakiimn3zamenienus—

B3aHMO/JICHCTBUEBOABICMETAIIIAMH. Peam;uu obmena — zu()pOJzus’eewecme.




PacTrBopen
ue.
PacTBOpbI.
CpoiicTBa
pPacTBOpoOB
JJIEKTPOJIUT

OB.

PactBopenne kak  (QusuKo-xuMuyeckuid  mpomecc. Ilomsatme o ruapatax U
Kpuctamuioruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJIENb 3aBUCUMOCTH
pacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMmmeparypbl. HachbllieHHbIe, HEHACHIIIEHHBIE U
MEPECHIIICHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB ISl IPUPOIBI U CEIHCKOTO X035HCTRA.

[TonsiTie 00 AJIEKTPOJIUTUYCCKOW JNUCCONMANUHU. DJIEKTPOJIUTHI W HEIICKTPOJIUTHI.
MexaHu3M JAMCCOLMALIMKM  DJIEKTPOJIMTOB C PA3IMYHBIM  XapakTepoMm CBs3u. (CrerneHb
AIEKTPOJUTUYECKON Jucconranuu. CUibHbIE U ClIa0ble AIEKTPOJIHUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH DJICKTPOJMTHYECKOU auccormanuu. VoHHBIE ypaBHEHUS
peakuuii. Peakuuu oOMeHa, Haymye 10 KOHIIA.

Knaccudukariys HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukarusa. Jluccommamnusi KUCIOT M WX CBOWCTBA B CBETE TEOPUU
ANIEKTPOJIUTUUECKON JUCCOIMAMi. MOJeKylIsipHbIe ¥ HMOHHBIE YpPaBHEHHS PEAKIUH.
B3anmopneicTBie KUCIOT € METAUIaMH. DJIEKTPOXUMUYECKUN psifi HANPSHKEHUA METAIIIOB.
BzanMmopeiicTBue KHCIOT ¢ OKCHUJIaMH METaJNIOB. B3anmopeiicTBHEe KHUCIIOT ¢ OCHOBAHUSIMH —
peaknus HeWTpanu3anuu. B3aumoaelcTBhe KHUCIOT ¢ cojisiMu. Mcmonb3oBaHue TaOIUIIBI
PaCTBOPUMOCTH JIJISl XapAKTEPUCTUKH XUMHUECKHX CBOMCTB KHCTIOT.

OcHoBanusl, ux Kinaccudukanus. Jluccornuanus OCHOBaHHM U WX CBOWCTBA B CBETE TEOPHHU
AJIEKTPOJIUTUYECKON Auccolmanud. B3anmopaeicTBrue OCHOBaHUW C coJisiMHu. Mcnonb3oBaHue
TaONHIBI  PAaCTBOPUMOCTH  JUISI  XapPaKTEPUCTUKH  XUMHUYECKUX CBOWCTB  OCHOBAHUH.
BsauMonelicTBue memoyen ¢ OKCHIaMUi HEMETAJUIOB.

Conn, UX AUCCOIMALIMS W CBOMCTBA B CBETE€ TEOPHUM AJIEKTPOIUTUUYECKON TUCCOLMALIMH.
B3aunmopelicTBrue coseit ¢ MeTasiaMu, 0COOEHHOCTH 3THUX peakiuid. B3zaumo nelictBue coselt ¢
cossimu. Vcronp30BaHue TaONMHITBI PACTBOPUMOCTH VISl XapaKTEPUCTUKH XUMHUECKHX CBOWCTB
COJICH.

O06o0meHre cBeIeHu 00 OKCHIaxX, MX KiIacCU(PUKAIIMK ¥ CBOMCTBAX.

'enetnyeckue psapl MeTala M HeMmeTaiia. ['eHeTudeckas CBs3b MEXAYy Kilaccamu
HEOPraHUYECKUX BEILIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

Omnpenenenue creneHedl OKUCICHHS s DJIEMEHTOB, OOpa3yloIIMX BEIIeCTBA Pa3HBIX
kimaccoB. Peakuuu WOHHOTO oOOMEHa U OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIUU.
OxkucnIuTeNbh U BOCCTAHOBUTEIb, OKHMCIICHHNE M BOCCTAHOBIICHHUE.

CocraBiieHHEe  ypaBHEHHM  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKUUNA  METOJ0M
ANIEKTPOHHOTO OanaHca.

CBoiicTBa TPOCTBIX BEIIECTB — METAJIOB M HEMETAJVIOB, KHUCIOT U COJIeH B CBETE

OKHCIIUTCIBHO-BOCCTAHOBHUTCIIbHBIX peakunﬁ.




IIpumepHbIe TeMBbI NPAKTHYECKUX PAdOT:
1. JlaboparopHoe o0opyznoBaHHME W TNpHeMbl oOpamieHus ¢ HuM. [IpaBuia Ge3omacHon

paboThl B XUMHUYECKOH J1a00paTOPHH.

2. OuncTKa 3arpsi3HEHHOM MOBapeHHON COJH.

3. [Ipu3Haku npoTekaHus XMMHUYECKUX PEAKLIHUM.

4, [Tomyuenue kucaopoaa U U3y4eHHE €ro CBOICTB.

5. ITonyuenue Bogopoaa U U3y4eHUe ero CBOMCTB.

6. IIpuroroBieHne pPacTBOPOB C ONPEAECIECHHON MacCOBOM JIOJIEH PaCTBOPEHHOI O
BEIIECTBA.

7. Pemenue OKCIICPUMECHTAJIBHBIX 3aJa4 IO TEMEC «OCHOBHBIE KJIACCHI HCOPraHN4YC€CKUX
COCIMHEHUI».

8. Peakuu nonHoro ooMena.

IIpumepHbIe TeMbI IPOEKTHBHIX PadoT:
Boga: HeoOBIYHBIE CBOMICTBA.
BripamuBaHue KpUCTAIOB COJIEH.

Penkue seMeHTHI 1 UX Teorpadus.

P w P

Xumunueckas j1abopaTopus B HAIllEM JIOME.
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XapakTepucTUKa AJIEMEHTA MO €ro MoJiokeHuto B [leproauyeckoil cucteMe XMMHYECKUX
anemenToB 1. 1. MenneneeBa. CBOMCTBAa OKCUIOB, KMCJIOT, OCHOBAHUM U COJIEH B CBETE TEOPUU
ANEKTPOJUTUUECKON JUCCOIMAITIN M OKHCIICHUSI-BOCCTAHOBJICHHUS.

[TonaTre o mMepexoaHBIX AMeMeHTaX. AMQPOTEPHOCTh. ['@HETHYECKUN Ps TEPEXOTHOTO
JJIEMEHTA.

[lepuonnueckuii 3akoH u Ilepuomnueckas cucrema xumuyeckux syemeHtoB J[. U.
Meuneneesa.

O06o011eHre CBeICHU 0 XUMUYECKUX peakinuax. Kimaccupukanus XuMHUIECKUX PEaKIUi 110
pPa3NUYHBIM MpHU3HAKaM: «YHUCIO M COCTaB pPEarupyroliuxX W 00pa3yIoluXcs BEIIECTBY,
«TerioBoi  3((eKT», «HampaBICHUE», «HU3MEHEHHWE CTEMECHEH OKHCICHHS JJIEMEHTOB,
00pa3yoIluX pearupyoIirue BeueCTBay, «MCIO0JIb30BAHUE KaTaIlu3aTopay.

[londatue o cKOpOCTM XHUMHYECKON peakuuu. DakTopbl, BIMSIONIME Ha CKOPOCTh

XUMHUYCCKUX peaKHHﬁ.




Menpeieen

a.

Metan

JIbI

[Tomoxenne wmertamioB B Ilepuoauueckoin cucreme xumuueckux dnemeHtoB [[. U.
MemnpeneeBa. Metaimuyeckast KpUCTALTUNYECKAst PELIETKA U METAINTNYECKAsk XUMUYECKasl CBSI3b.
O6mue ¢usndeckue cBoiicTBa MeTauioB. CIUIaBbl, MX CBOWCTBA W 3HAYCHHE. XWMHYCCKUE
CBOWMCTBA METAJUIOB KaKk BOCCTAHOBUTEJIEH, a TakKe B CBET€ UX IIOJOXKEHUS B
AIEKTPOXUMUUYECKOM PSTy HaIpsHKEHUNU MeTaioB. Koppo3us MeTamioB U ciocoObl O0pbOBI €
Hel. Metasuibl B ipupoje. Oo1ime crnocoObl UX MOTYYSHHS.

OO011as xapakTepUCTHKA IIEOYHbIX MeTauioB. Metaiisl B mpupoje. O0miue cnocoObl ux
nonydeHusi. Ctpoenue aromoB. lllenouynsie MeTamisl — mpoCThie BellecTBa. BakHelue
COCIMHEHUS IMIEJIOYHBIX METAUIOB — OKCHJBI, TUAPOKCUABI M COJU (XJIOPHUJIBI, KapOOHATHI,
cynb(daTel, HUTpPaATHI), WX CBOWCTBA W TPUMEHEHHWE B HAPOJHOM xo3sicTBe. KammitHbie
yaoOpeHwusl.

OO0mas xapaKTepUCTHKa 3JIEMEHTOB TiaBHOM moarpymmsl Il rpymnmel. CTpoeHne aToMOB.
[[lenouHo3emenpbHBIE  METAUIBI —  TPOCTHIE  BEIIeCTBAa. BakHeWmme COoeaMHEHUS
MIEJI0YHO3EMENIbHBIX METANIOB — OKCHJIbI, THAPOKCHUIBI W COJU (XJIOPHUIBI, KapOOHATHI,
HUTpaTHI, cyabdatel, pocdarel), MX CBONWCTBA M MPUMEHEHHUE B HAPOJHOM XO35HUCTBE.

Amomunnii. CTpoeHue atoma, GU3NIECKHE U XMMUUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus aTFOMUHUASI — OKCHJ U TUIPOKCHUI, MX aMBOTEpHBINA XapakTep. BaxkHeimme conmn
antoMuHus. [I[puMeHeHne amOMUHUS U €r0 COETMHEHUM.

XKenezo. Crtpoenune aroma, (pusmueckue U XUMHUYECKHE CBOICTBA MPOCTOrO BEIIECTBA.
I'enernueckue psanpl Fe2+ u Fe3+. Baxueilmume conu xene3a. 3HAUEHUE JKejle3a U €ro
COCIMHEHUH 711 IPUPOJbl U HAPOJHOTO XO3SHCTBA.

Hemonctparmu. O6pa3iibl HIETOYHBIX U IEI0YHO3EMETbHBIX MeTaJ10B. OOpa3Iibl CIJIaBOB.
BzaumopelictBue Hatpusi, JUTHS W Kaiblusg C BoAOW. B3zamMoneiicTBue HATpusi U MarHusi C
KHciIopoioM. B3aumozeiicTBue MetamioB ¢ HeMeTauiamu. llojiyueHune rugpoKCUIOB kele3a

(1) u (111).

Hemeraabl

OO01mas xapakTepuCTHKa HEMETAIJIOB: ToJiokeHue B [lepuoanueckoil cucteMe XUMUYECKIX
anemenToB J[. . MeHneneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB, AJIEKTPOOTpHUIIATETHHOCTE (D0)
KaK Mepa «HeMeTAITMYHOCTH, pal 0. Kpucrannuyeckoe cTpoeHrne HEMETAIOB — MPOCTHIX
BemiecTB. Asuorponus. Pusnueckue cBoOiCTBa HeMETalIOB. OTHOCHTENBHOCTHh MOHSATUHN
«METAJUI» U «HEMETAIID).

Bopopoa. Ilonoxenue Bogopoaa B [lepuognueckon cucreMe XxuMuueckux aneMenTos 1. 1.
MenpneneeBa. CTpoeHue atoma U MOJIeKyibl. PU3MUECKUE U XUMHYECKUE CBOMCTBA BOJOPO/IA,

€TI0 MOJIYYCHUC U ITPUMCHCHHC.




Bopa. Ctpoenue mosnekyinbl. BogopoaHas xumuueckas cBsi3b. @u3nyecKkue CBOMCTBA BOJBI.
AnoManuu cBOWCTB BOJBI. ['uapodmibneie U ruapodoOHbIe BemecTBa. XUMHUUECKUE CBOMCTBA
Boabl. KpyroBopor Bomsl B mpupone. Bomooumcrtka. Aspanms Bojabl. BeiToBbIE (QUIBTPHL
MunepanbHbie BoAbl. JUCTUIIIMPOBAaHHAS BOJA, €€ NIOJIyY€HUE U IPUMEHEHUE.

OO6mas xapakrepuctuka rajoreHoB. Ctpoenue atoMmoB. [IpocTheie BemiecTBa U OCHOBHBIE
COEIMHEHUs TajJoreHoB, uX cBoicTBa. Kparkue cBeneHus o xiope, Opome, ¢prope u Hozue.
[IpumeHeHne raJloreHoB U UX COCIMHEHUI B HAPOJAHOM XO3SMCTBE.

Cepa. Crpoenue aToMa, ajUIOTPOIMs, CBOWCTBA M HIPUMEHEHHE POMOMUYECKON CEpBI.
Oxcupst cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npumeHeHrne. CepHasi KUCIIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM X03sKcTBE. [[pON3BOCTBO CEPHON KUCIIOTHI.

AzoT. CTpoeHHe aToMa M MOJIEKYJbI, CBOWCTBA MPOCTOTrO BeliecTBa. AMMMAK, CTPOEHUE,
CBOICTBa, NoJlydyeHue U npumeHeHue. Conu aMMOHMS, UX CBOWCTBAa M mpuMeHeHue. OKCHJIbI
azota (II) m (IV). A3oTHas kucimoTa, €€ CBOWCTBAa W NpUMEHEHHEe. HuTpaTsl M HUTPHUTHI,
npo0ieMa ux coAep:KaHus B CETbCKOX03IMCTBEHHOM NMPOTyKIIMK. A30THBIE YA00pEHUs.

®ochop. CrpoeHue atoma, amioTponus, cBoiicTBa Oenoro u KpacHoro ¢ocdopa, HX
npuMenenne. OcHOBHbIE coemuHeHus: okcuna docdhopa (V) m oprodocdopHas kucnora,
dhocdarer. DochopHbie ynoOpeHUsI.

VYrnepoa. CtpoeHue aToma, auIOTPOIHsI, CBOMCTBA MOAUUKAIUK, TpuMeHeHHEe. OKCHIBI
yraepona (II) m (IV), ux cBoiictBa m mnpuMeHneHue. KapOoOHATHI: KaJBIUT, COMIA, MOTAII, UX
3HaY€HUE B MPHUPOJIE U )KU3HH YEIIOBEKA.

Kpemuuii. CtpoeHue atoma, KpUCTAUIMYECKHI KPEMHHM, €ro CBOMCTBA U NMPUMEHEHUE.
Oxkcun kpemuaust (IV), ero mpupomsbie pa3sHOBUAHOCTH. CHIIMKAThl. 3HAYCHHE COCIUHECHHNA

KpEMHUs B JKMBOU 1 HE)KUBOM mpupoae. IlousTie 0 cUIMKaTHOM IMPOMBIINIJIICHHOCTH.

0000
IeHne
3HAHHUH 1O
XHMHH 32
Kypc¢
OCHOBHOM

IIKO0JIbI

[lepuonnueckuii 3akoH u Ilepuomnueckas cucrema xumuyeckux syemeHtoB J[. U.
MenneneeBa. PU3NYECKUN CMBICI TOPSAIKOBOIO HOMEpPA JJIEMEHTa, HOMEPOB IIEPHOJIA H
rpynibl. 3aKOHOMEPHOCTH W3MEHEHUs CBOWMCTB 3JIEMEHTOB U MX COCAUHEHUN B Mepuoiax U
rpynmnax B CBETE MPEJICTaBICHUN O CTPOCHUU aTOMOB 3j1eMEHTOB. 3HaueHue [lepuoanueckoro
3aKOHA.

Bubl xXuMu4eckux CBsI3€i M THIbI KPUCTAJUIMYECKUX PEIIETOK.

B3anMocBsI3b CTpOEHMS M CBOMCTB BELIECTB.

Knaccudukaruss XMMHUYECKUX pEAKIMil 10 pa3iNyHbIM MpH3HAKaM (YUCIO M COCTaB
pearupyomux u 00pa3yroIINXcs BEIIECTB; HAIMYUE TPaHULbl pa3aena (as; TernoBoit s¢dekr;
W3MEHEHUE CTENEeHeW OKHUCIEHUS AaTOMOB; HCIOJb30BAHME KaTaln3aTopa; HalpaBJIeHUE
npotekanus). CKOpOCTh XUMUYECKHX peakiuil u QakTopsl, Biugomue Ha Hee. OOpaTUMOCTh
XUMHYECKUX PEaKIUN U CIOCOOBI CMEIIEHUsI XMMUYECKOTO PAaBHOBECHSI.

HpOCTLIe U CJIOXKHBIE BellecTBa. MeTalibel 1 HEMETallIbl. I eHeTHYecKue pAABl MCTAaJLIA,




HEMCTAJUIa M IMICPEXOJHOro MceTalia. OKCI/II[BI U THUAPOKCHUIBI (OCHOBaHI/ISI, KHCJIOTHI,

amQoTepHbIe THAPOKCUBI), COIH. VX cocTaB, KiaccupuKanus 1 o0IHue XMMUYECKHE CBOHCTBA

B CBCTC TCOpHUHU BHCKTpOHHTquCKOﬁ JUCCOoManuu.
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IIpumepHbIe TeMbI MPAKTHYECKUX PadoT:

Peaknuu nonHoro ooMena.

KauecTBeHHbIe peakiiuu Ha HOHBI B paCTBOPE.

[Tomyuenne aMMHaka U U3y4eHHE €ro CBOMCTB.

[Tonydyenue yriiekucioro ra3a u U3y4eHue ero CBOMCTB.

Pemenune skcnepuMeHTanbHbIX 3amad o teme «Hemeramnsr IV — VII rpynn m ux
COCIMHEHUI».

Pemenue OKCIICPUMCEHTAJIBHBIX 3a1a4 110 TEMC «MeTaisl u UX COCIUHCHUA.

IIpumepHbIe TeMbI IPOEKTHBLIX PadoT:
N3ydenne BO3IEHCTBUS KUCIOTHBIX JIOXKAEH Ha OKPYXKAIOMIYIO Cpeny (pacTeHus, TaMSITHUKH).
Hcnonp3oBanue MUHEPATBHBIX YAOOPEHHIA.
KapO6oHoBBIE KHCITOTHI B )KU3HU YEJIOBEKA.
Omnpenenenue kadecTBa BOAbI B HAlllEeM BOJIOEME.
XUMHA ¥ DU

XnUMHS 1 DKOHOMHKA




4. TemaTudeckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YacCoB,

OTBOJMMBIX HA OCBOE€HME KAaKIO0H TeMbI.

8 kiacce

Paznen
(Tema)/IlpomexyTouHa
s aTTecTalus

Koanuec
TBO
4acoB

OcHoOBHbBIE BHU/BI JCeATCIBHOCTH

BBenenue

AHanu3 npenMera U3ydeHHs €CTECTBEHHBIX HAyK
AHanu3 pa3mTuyuil MeXIy TOHITHSIMH «BEIIECTBOY» U
«TENIOo»

Hab6monenue 3a cBOMCTBaMU BEIIECTB U UX
N3MECHCHHUEM B XOJ1€ XUMHUNUYCCKHUX peaKqu/'I.
N3yuenue cTpoeHus uaMeHu

BrisiBnienue pazinnuuii Mex1y WHJIMBUAYaJIbHBIM
BEIIECTBOM M CMECHIO

AHanmu3 pa3nmuyuil MeXIy GU3HIECKUMA U

XUMHUYCCKUMMU ABJICHUAMHA

ATOMBI XUMHUYECKHX

3JIEMECHTOB
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AHanu3 paznuunid MEXy MOHITHUSMH «aTOM» U
«XMMUYECKUH 3JIEMEHT»

AHanu3 pazauyuuii MeXay MOHATUSIMH «aTOM» U
«Monexyna». PopMyIupoBaHNE OCHOBHBIX
IIOJIOKEHUI aTOMHO-MOJIEKYJISIPHOTO yUEHHUS
CocraB BelecTB MOJIEKYJIIPHOTO CTPOCHUS
Cocrasienne (popMyI1 BEIIECTB U ONMCAHUE COCTaBa
BEILIECTBA M0 ero (popMylie, MOACINPOBaHHE
LIAPOCTEP>KHEBBIX MOJENEH MPOCTEUIINX MOJIEKYII
Pacuer oTHOCHTENBHBIX MOJIEKYJIIPHBIX Macc
BEILIECTB

Pacuer MaccoBoii 70N XUMHYECKOTO JIEMEHTA B
COEMHEHNU

MogenupoBaHue CTPOCHUS aTOMa, ONpe/IeNIHUS
HOHATHH «XUMUYECKHH 3IIEMEHT», «IOPSIIKOBBII
HOMEpPY, «MaCCOBOE UUCIIO», KU30TOI,
«Ileproguueckas cucTeMa XMMHUYECKHX JIEMEHTOBY
Omnpenenenust MOHATHH «3JEKTPOHHASI 000I0UKaY,
«QJIEKTPOHHBIN cloi». PopMynHpOBaHHE
JIBOMCTBEHHOCTH MPUPOBI JIEKTPOHA

Onucanye U XapaKTePUCTUKA CTPYKTYPbI




[Mepronnueckoii Tabmuibl. CocTaBicHUE
3JICKTPOHHBIX KOH(PUTYpaIUii 3JICMEHTOB
[Iporao3upoBanue xapakTepa U3MEHCHUS CBOMCTB
XUMHYCCKUX 3JICMCHTOB C YBCIIMUCHUEM 3apsA 0B
ATOMHBIX A0EP

OOBsCHEHHE AIEKTPOCTATHICCKOr0 XapaKTepa
XUMHUYECKOU CBSI3U

KOHerTI/I?;aHI/ISI IIOHATHUSA «KOBAJICHTHAs CBA3b»
O06o001IeHNE U COMTOCTABIICHNE TTOHITHI
«KOBAJICHTHASI HEMOJISIPHAS CBSA3bY, «KOBAJICHTHASI
TIOJISIPHASI CBSI3bY, KMOHHAS CBS3bY

ComnocTaBiieHue TOHATHI «BaJCHTHOCThY U «CTEICHb
OKHCJICHUS

O06001IeHNE TOHATHS «KPUCTALTAYECKAS PEIIETKA.
Kitaccudukaius KpucTasInuecKuX peeToK 1mo

THUIIAM

HpOCTbIe BeIIECTBA

TlonsaTus «MeTamab»,

«IUTACTUIHOCTDY, «TETIIIONPOBOTHOCTDY,
«AIIEKTPOIPOBOTHOCTE Y.

OrmucaHue MOJOXKEHHS JIEMCHTOB-METAJIJIOBB
Tleproauueckoii cucTeMe XMMUYECKUX 2JIEMEHTOB/].
. Menneneena.

Kiaccudukariys mpocThIX BEMECTB Ha METAJLTBIH
HEMETAaJLIbL.

XapakTepucTrKa o0muX (PU3MIecKiX CBOWCTB
METAJIJIOB.

YcraHoBIeHUE NIPUUMHHO-CIEICTBEHHBIX CBSI3EH
MEXTyCTPOSHHEM aTOMa U XUMHYECKOH CBSI3BIO B
MIPOCTHIXBEIECTBAX-METaJIIaX.

TloHsaTHST «HEMETATIIBDY,

«aJUTOTPOIIHSI», «AJUTOTPOITHBIE BUOM3MEH CHU S, HITH
Moudukanumy. OnrcaHre TONI0XKEHUS SIEMEHTOB-
HeMmeTawoBB [lepuoguyeckoil cucTeMe XUMUYECKUX
anemenToB/l. 1. Menpeneena.

OnpeneneHue NpUHaICKHOCTH
HEOPTraHUYECKUXBEIIECTB K OJHOMY U3 U3YUEHHBIX

KJ1aCCOB: MCTAJIJIBIM HEMETAJLJIBI.




JlokazaTenbCTBO OTHOCUTEIBHOCTH JICIICHUS
MIPOCTHIXBEIECTB HA METAJIIBl M HEMETAJUTHI.
YcTaHOBIICHHE TPUYUHHO-CIICACTBEHHBIX CBA3CH
MEXK/yaToOMa U XMMUYECKOH CBS3BIO B
MPOCTHIXBEIECTBAX-HEMETaIaX.

OnpezeneHre pa3auunil MKy MOHATHAMH «Maccay
U «KOJIMYECTBO BEIIECTBA

Oco3HaHue YHUBEPCATHLHOCTH 3aKOHA ABOTaIpo
MPUMEHHUTENBLHO K JTI000MY (M1eaIbHOMY) Ta3y
[IpoBenenne pacuyeToB Ha onpeeNeHne KOIMIecTBa
BEI[ECTBA, MAaCChI

[IpoBeeHME PacUETOB C MCIOJIb30BAHUEM BEJTUUMHBI

MOJIIPHOTO 00BhEMa Ta3a IpH H. Y.

Coeannenus

XUMHUYCCKHUX 3JICMCHTOB
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CorocTaBiieHre MOHATHI «BAIEHTHOCTB) U «CTEIEHb
OKHICIIEHUS

OrnpeneneHne TOHATHS «OKCUIBIY.

Onpenenenrie MPUHAAICKHOCTH HEOPTaHMIECKUX
BEIIECTB K KJIACCY OKCHUJIOB 11O (pOpMyIIE.
OnpeneneHus MOHATHI «OCHOBAHUS», KIIIETOYM,
«KadeCTBEHHAs PEaKIUsI», KHHIUKATOPY.
Kaccudukariis oCHOBaHHI 110 PaCTBOPHUMOCTH B
BOJIE.

Onpenenenrie MPUHAIKHOCTH HEOPTAHMIECKIX
BEIIECTB K KJIACCY OCHOBaHMI 110 popmyie.
Omnpeznenenrie CTENEHA OKUCIIEHUS JIIEMEHTOBB
OCHOBaHUSIX.

OnucaHue CBOMCTB OTAENBbHBIX
MpEeACTaBUTENECHOCHOBAHUIA.

OnpeneneHus: NOHITHN «KUCIOTBDY,
CKHCIIOPOJICOIEPIKAIINE KUCIOTHI»,
«OECKUCIIOPOIHBIE KUCIIOTHI»,«KKHCIOTHAS CPEIay,
«IIEeNoYHAs Cpefay, «HeHTpaIbHas cpenay, «IKata
pH>».

Kitaccudukarus KUciioT 1o 0CHOBHOCTH U
COZIEP>KaHUIOKUCIOPOA.

OnpeneneHne NpUHAIISKHOCTH HEOPTaHUUECKUX
BEIIECTB K KJIACCY KUCIIOT 110 PopMyIre.

OHpe,I[CJ'IeHI/Ie CTCIICHU OKHUCJICHHUA 3JICMCHTOBB




KHUCIIOTaX.
Ornucanue CBOMCTB OTICNBHBIX MPEACTaBUTENCH
KHUCITOT

OKCHEpUMEHTATBLHOE PA3INUCHUE KUCIOTHI U
IIEJIOYU C TTIOMOIIBI0 UHIUKATOPOB.
OrnpeneneHue TOHATUS «COTN.

OrnpeneneHne NpUHAIISKHOCTH HEOPTaHHUECKUX
BEIIECTB K KJIacCy coJiei 1o popmyie.
OrnpeneneHne CTEeHN OKUCIICHUS DJIEMEHTOB B
COJISIX.

Ornrcanue CBOMCTB OTJENBHBIX MPEICTaBUTEICH
COJIEH.

Cocrasnenne GopMyi 1 Ha3BaHUH COJICH.
Hcnonbs3oBanue TaOJIMIbI PACTBOPUMOCTH ISt

OIpe/IeIIeHNs] PACTBOPHMOCTH COJICH.

HN3menenus,
NMPOMCXOasIIIHE C

BelIeCTBaAMHU
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CocraBieHNe MPOCTEHIIINX XUMHUIECKUX PEAKITUN C
MTOMOIIIBI0 XUMHYECKUX YPaBHEHUH

AHanu3 TUIOB XUMUYECKUX PeaKIri

BrmonHeHne pacyeToB M0 XUMUYECKUM YPAaBHEHUSM
HaHAXOXKJEHHE KOMNYIEeCTBA, MacChl MM 00beMa
MIPOAYKTAPEaKINH 110 KOJIMIECTBY, Macce M
00bEMY MICXOTHOTOBEIIECTBA; C HCIOIB30BaHUEM
TIOHSITHS «IOJIS», KOTJANCXOIHOE BEIIECTBO TaHO B
BUJIE pacTBOpa C 3aJaHHOMMAacCOBOM foJien
PacCTBOPEHHOT'O BEUIECTBA MIHCOAEPIKUT
OIPEIEIEHHYIO JOJII0 IpUMeCei.

OnpeneneHst MOHATHH «PEAKIIUN PA3TIOKESHUS,
«KaTaln3aTopbD»

OnpeneneHus: NOHITHN «peaKuu COCTUHEHUS,
«PEAKIUU PA3IIOKEHHS», «OOPATUMBIE PEaKIIHI,
«HEOOpaTHMBIE PEAKITUNY, «KATATUTHIECKIE
peaKumy, «HeKaTATUTUIECKAE PEaKIIHI.
OrnpeneneHus NOHITUH «peakuuu 3aMelEHUs,
«PAJAKTUBHOCTU METAJLIOBY.

Kitaccudukanms XuMIUYeCKUX PeaKIfid 110 YUCITY H
COCTaBY UCXOJHBIX BELIECTB U MPOAYKTOB PEAKILIUH.
Hcnonb3oBaHue AIEKTPOXUMHUYECKOTO psiaa

HaNpsDKEHUH (AKTUBHOCTH ) METAJJIOB AJIS




OTIPEJICNICHUS BO3MOKHOCTH MPOTEKAHUS PEAKIIUN
MEXIY METaJJIaMU U BOAHBIMU PACTBOPaMU KUCTIOT U
conen.

OrnpeneneHus MOHITHH «peakiuu 00MeHa,
«peaAKIMUHEUTPATT3AIAN.

XapakTepucTuKa XUMUYECKUX CBOWCTB BOJBI.

[pakTuxym. 3 Pabora ¢ 1aGopaTtopHbIM 000pPYI0OBAaHHEM U
«IIpocreiimue HarpeBaTebHBIMH TPUOOPAMU B COOTBETCTBUU C
onepaunmu ¢ NPaBUIAMUTEXHUKH 0€30MaCHOCTH.
BEIIECTBOM BrimonHenne npocTelmx mpueMoB oOpaIieHus ¢
71a00paTOPHBIM 00OPYIOBAaHUEM: C JIAOOPATOPHBIM
IITaTUBOM, CO CITUPTOBKON U JIp.
PacTBOpenmne. 17 OrnpeneneHus MOHITHH «3JIEKTPOITUTHICCKASI

PactBopbl. CBoiicTBa
PacTBOpOB
3JIEKTPOJIMTOB.
ITpomexkyTouHas

arrecranus.

JUCCOITHAIIHS, «AIEKTPOIHUTED), «HEITEKTPOIUTHI.
OmpeneneHus MOHITHI «CTENEHb

JIICCOITHAIIIN, KCHIIbHBIE DIIEKTPOIUTEIY, «C1aldbie
3JIEKTPOIUTHD), «KATHOHBD», «AHHOHBD), «KHCIOTHI,
«OCHOBaHHUS», «COIM».

CocraBneHre YpaBHEHUN dJICKTPOIIMTHICCKOM
JIFCCOLMAITAN KHCIIOT, OCHOBAHHI M COJICH.
Nnmoctpatius npuMepaMu OCHOBHBIX TTOJIOKEHU N
TEOPHH IEKTPOITUTHICCKON TUCCOIHAIIH;
TEeHETUYEeCKON B3aMMOCBSI3M MEXKIY BEIIECTBAMU
(TIpOCTOEBEIIECTBO — OKCHI — THAPOKCH — COJIb).
Omnpezenenrie MOAITHS «HOHHBIE PEAKIIAN.
CocraBiieHre MOIIEKYIAPHBIX, TIOITHBIX U
COKpAICHHBIXHOHHBIX YPaBHEHUH peakuii ¢
YYaCTHEM BJIEKTPOIUTOB

OnpeneneHus MOHATHI «Hecolleo0pa3yromIue
OKCH/IBI»,«COIIe00pa3yoIIue OKCUIBD, «OCHOBHBIS
OKCH/IBI»,KKHCIIOTHBIE OKCHJIBD.

CocraBnieHne XapaKTepUCTUKN 00X
XUMHYECKUXCBOICTB COIE0OPa3yrOIINX OKCHIO0B
(KUCIIOTHBIX HOCHOBHBIX) C TIO3HUIIUN TEOPUHU
SIIEKTPOIUTUUECKOU TN CCOLIUALIU Y.

CocraBneHue MOJIEKYJISIPHBIX, MOIHBIX U
COKpAIlEHHBIX HOHHBIX YPABHEHUN PEAKUUH C

Y4aCTUEM OKCHUIOB.




Onpenenenust MOHATUM «CPEAHUE CONM», «KUCIIbIE
COJIN»,«OCHOBHBIE COJTUY.

CocraBieHre XapaKTepPUCTHKH O0IINX
XUMUYECKUXCBOWCTB COJNEN C IMO3ULIMNA TEOpUU
3JIEKTPOTUTHUECKON TUCCOIIUAITIH.

CocraBrieHre MOJIEKYJIAPHBIX, MTOIHBIX U
COKpAILICHHBIXMOHHBIX YPaBHEHUH peakLuii ¢
Y4aCTHEM COJIEH.

OnpezneneHne MOHATHS «T€HETHUECKUH PAI».
CocraBneHne ypaBHEHUH peaxiuii,
COOTBETCTBYIOLINX

MOCIIEIOBATENFHOCTH («IIETIOUKE)) MPEBPAICHHIH
HEOPraHWYeCKUX BEIIECTB Pa3INYHbBIX KIaCCOB.
Onpenenenus MOHATHH «OKACIUTEIHHO-
BOCCTAHOBHTEJBHBIE PEAKIINN, «OKUCIIUTENbY,
«BOCCTaHOBHUTENBY, «OKHUCICHHEY,
«BOCCTAHOBJICHHEY.

Kitaccudukaiiys XuMHIECKUX PEaKIIMH 110
MIPU3HAKY «(M3MEHECHHE CTEIICHEH OKUCIICHUS
3JIEMEHTOB.

Omnpenenenye OKUCIUTENS X BOCCTAHOBUTEIIS,
OKHCIICHHS 1 BOCCTAaHOBJICHUSI.

CocraBieHne ypaBHEHUI OKUCITUTENBHO-
BOCCTAHOBMTENBHBIX PEaKIUi, HCIOIb3YSI METOX

3JICKTPOHHOTO OaaHca.

IIpomeskyTouHas 1 HToroBslit KOHTPOIb 3HAHUN
arTecTaums
Bcero 68
9 kiacc
Kosmue
Paznen CTBO OcHOBHBIE BU/BI 1eSITeIbHOCTH
(Tema)/IIpomeskyTOoUuHas JacoB
aTTecTAlHsA
Crexnomerpus. 10 e OmucaHue BEIIECTB C MOMOLIBIO HOPMYIT, a peaKui
Konn4yecTBenHnbie — C [TOMOILBIO YpaBHEHUI

OTHOIICHHUSA B XHMHHU

L4 Onpe;[eneHI/Ie pa3n1/1q1/1171 MCKAY NOHATHAMHA «MacCCa»

U «KOJIMYCCTBO BECIICCTBA




[TonnMaHye B3aUMOCBSI3U MEXIY MacCOi
KOJIMYECTBOM BEILIECTBA

[IpoBeneHME CTEXNOMETPHUECKUX PACUSTOB 10
YPaBHEHUIO PEaKIIMH

Oco3HaHnEe YHUBEPCATHLHOCTH 3aKOHA ABOTaIpoO
MPUMEHUTENBHO K JTI000MY (MIeaIbHOMY) Ta3y
IIpoBeneHME pacyeToB C UCIIOJIB30BAaHUEM BEITHUMHBI

MOJISIPHOTO 00beMa rasza Mpu H. y

XuMuyeckasi peakuus
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Kitaccudukaius BemiecTs, OnpeneieHus MOHITUN
«QIEKTPOIIUT, KHEINEKTPOIUTY,
«OIEKTPOIUTHYECKAS JUCCOIMALINSDY

HaGmroienne 3a moBeneHNEM BEUIECTB B pacTBOpax,
KOHKPETH3AIHS TIOHATUN «HOH», «KATHOHY, «aHHOH
O00011IeHIE TOHATHS MOHY», KiaccuuKamums
3JIEKTPOJIUTOB T10 CTETICHH TUCCOIHAITIHT
HccenenoBanue CBOMCTB PaCTBOPOB MIIEKTPOJINTOB
XapakTepucTrKa yCIOBUM TEUEHUS PEaKIIMil
MOHHOTO 0OMEHa 10 KOHI[a

XapakTepucTrKa CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEAMHEHUM C MO3UITUN TeOpUU
3JIEKTPOTUTHIECKON TUCCOIHAITIH

IloHuMaHue AUMAIEKTUYECKOM CBS3U MOHATHN
«OKHCIIEHHE» U «BOCCTAHOBJICHNE)», KOHKPETH3AIIH
MOHATUN «OKUCIUTEN)» H «BOCCTAHOBUTEIB)
XapaKTepuCTHKa OKACIUTEIHHO-
BOCCTAHOBHTEIHHBIX PEAKIHI KaK Mporiecca
TIepeHOoca IEKTPOHOB OT BOCCTAHOBHTEIS K
OKHCITUTEITIO

ConocTaBiieHre METAJIOB TI0 XUMUYECKOM
aKTUBHOCTHU

XapaKTepuCTHKA MPOIIECCOB, MPOTEKAOIIUX MTPU
AJIEKTPOJIH3E PACILIABOB

Onucanne ¥ aHaIN3 OKUCIUTEITHHO-
BOCCTAHOBUTEJBHBIX pPEaKLIUn

Krnaccudukanus peakiuii mo ternaoBomy 3¢ ¢peKty
Omnpenenenrie cioco00B yBeU4eHUs (YMEHBIIICHUS )
CKOPOCTH peaKuu

Krnaccudukanus peakiuii mo pa3nuaHbIM NpU3HAKAM




Xumusi HeMeTALJIOB 22 e XapaKTepUCTHKa XUMUYECKUX JIEMEHTOB-
HEMETAJUIOB MaJIbIX IIEPUOJIOB 110 UX TOJ0KEHHUIO B
Ilepuoguueckor cuCTEME XUMUYECKHUX dJIEMEHTOB /.
H. Menneneesa

e HaOnronenne 1eMOHCTPUPYEMBIX U CAMOCTOSATEILHO
MIPOBOJUMBIX OIBITOB

e HaOnroneHne XUMHUECKUX peakluii ¥ OMKMCaHHUE HX C
TIOMOIIIBIO PYCCKOTO SI3bIKa U A3bIKa XUMUU

e O0o00uIeHNe 3HaHUH, (POPMYITUPOBAHKE BHIBOJIOB O
3aKOHOMEPHOCTSIX U3BMEHEHUW CBOMCTB HEMETAILJIOB
B rpymnmnax Ilepuonnueckoil CUCTEMBI XMMUYECKUX
anemenToB JI. 1. Meneneera

e Ormucadue CBOWCTB N3y9aeMbIX BEIECTB HA OCHOBE
HaOJIIOJIEHNH 32 UX MPEBPAIICHUIMU

e PaznmmyeHne KUCIOTHBIX U OKUCIHUTEIBHBIX CBOMCTB

e lccregoBaHne M OMUCAHUE CBOWCTB U3y4aeMbIX
BELIECTB

e PasmuueHne BOCCTAHOBUTENBHBIX U OCHOBHBIX
CBOICTB

e XapaKTepUCTUKA OKUCIUTEIBHBIX CBOUCTB a30THOM
KHCJIOTBI

e ComnocraBieHre CBOWCTB JIEMEHTOB OJJHON
MOArPYIIIBL

e lI3yyeHue CBOICTB KHUCIIOT U UX CONEH

e (CpaBHEHHUE CTPOCHHS, PUBHICCKUX M XUMHUECKUX
CBOICTB anmasa u rpadura

e AHanu3 U CpaBHEHUE CBOMCTB YrapHOIrO U
YTJIEKUCTIOr O Ta30B

e OnucaHue cBOMCTB COJIEH yrOIbHON KUCIOTHI

e JloHuMaHHE 3aKOHOMEPHOCTEH KPYTroBOpOTa
3JIEMEHTOB B IPUPOJIE HA IIPUMEPE YIIIepoa

e (CormocTaBjaeHUE CBOUCTB YIIIEKUCIIOrO ra3a u

KBapla, yroJbHOH U KPEMHUEBOH KHCIIOT

XuMHS METALIOB 10 L4 ConocTaBlICHUE M aHAJIN3 CBOMCTB Ppa3JIMYHbIX
MCTaJIJIOB

L4 ComnocrapieHue Pa3IMIHbIX METOA0B MOJIYYCHUS
MCTaJIJIOB

L ComnocTaBlicHHE CBOICTB METAIIIOB C MMPUMCHCHUCM




UX B TEXHHUKE
O060011eHNe 3HaHUI U YMEHUE JIeNlaTh BHIBOABI O
3aKOHOMEPHOCTSIX H3MEHEHHS CBOWCTB IETOYHBIX
METAJJIOB B TIOATPYIIE

Habnronenne 1eMOHCTPUPYEMBIX U CAMOCTOSATEIEHO
MPOBOIUMBIX OIBITOB

OOnbsicHeHHE OHATHS «aM(OTEPHOCTH)» Kak
BO3MO)KHOCTB TPOSIBJICHHUS TIPOTHUBOIOJIOKHBIX
CBOWCTB (KHCJIOTHBIX U OCHOBHBIX)

Habnronenne u onrcanne XUMHUYECKUX PEaKIUi
JKenes3a ¥ ero COeJMHEHU N

O06o001IeHne 3HaHNN U YMEHHUE JeNIaTh BBIBOJBI O
3aKOHOMEPHOCTSIX N3MEHEHHS CBOWCTB METAJLIOB B

IoArpyImIax u MaJiblxX rnepuoaax

O0001eHne cBeTeHnH 00
JIEMEHTAaX U

HECOPraHnveCKMUX BeaieCTBax

IIporHo3upoBaHue CBOMCTB HEU3YUEHHBIX AIIEMEHTOB
M UX COSTMHEHUN Ha OCHOBE 3HAHUI O
Ileproguueckom 3aKoHE

O0600merme u GopMyTHPOBAHUE BHIBOJIOB O
3aKOHOMEPHOCTSIX N3MEHEHHS CBOWCTB 3JIEMEHTOB U
MIPOCTHIX BEIIECTB B INIABHBIX MOATPYIIAX U MAJIBIX
nepruoax

O6o06menne u popMymupoBaHHE BHIBOIOB O
3aKOHOMEPHOCTSIX N3MEHEHMS CBONCTB CIIOKHBIX
COEMHEHNH AJIIEMEHTOB — BBICIITUX OKCHJIOB H
THUAPOKCHIOB, JIETYINX BOJOPOIHBIX COCINHEHHHA
O06o0menne u popMymupoBaHHE BHIBOIOB O

3aKOHOMEPHOCTAX U3MEHECHHUA CBOMCTB

IIpomeskyTOouHAs aTTEeCTALUSA

HToroBeiii KOHTPOJIb 3HAHUI

Bcero
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