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1. MIOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamMma Mo XMMHH COCTaBJIEHA HAa OCHOBE CJIEAYIOIIUX HOPMATHBHBIX
JOKYMEHTOB!:

— @I'OC OOO (yrBepxaeH nmpukazoM MuHucrepcTBa 00pazoBaHus U Hayku Poccuiickoii

®denepannu ot 17.12.2010 roga, Ne 1897);

— OcHoBHOH 00pa3oBaTelpbHONM TPOTPaAaMMBl OCHOBHOTO o00mIero ooOpaszoBanus MOY

["ap6y3oBckas COLLI

— IIpumepnoit paboueit mporpammbl mo xumum atopa T.JI. 'amOypmesa, 2015 ron,

U3JIaTeNbCTBO «Jpoday.

Cocras YMK:

[Tporpamma ["'amOyprieBoit T.J1. Xumus. 7-9 kmaccel. - M.: llpoda, 2015

Yuebnuk ["abpuensa O.C. Xumus. 8 knacc. - M.: llpoda, 2013

VYueonuk ['abpuensu O.C. Xumus. 9 knacc. - M.: [Ipoda, 2013

JlonoiHUTeIbHBIE (PEKOMEHIyeMble) MaTepuaabl

Metoauueckoe nocobue. 8—9 knaccsl (aBTopsl O. C. 'abpuensn, A. B. fmrykosa).
Hacronphas kuura yaurens. 8 kiacc (aBropsl O. C. 'abpuensn, H. I1. BockoOoitHukoBa, A. B.
Surykosa).

KonTponbHblie 1 npoBepounblie padoThl. 8 kiacc (aBropsl O. C. ['abpuenss u ap.).

XuMus B TECTax, 3afauax, ynpaxHenusx. 8—9 kmaccol (aBTopsl O. C. I'abpuensn, H. I1.
BockoOoliHUKOBA).

XuMuyeckuit skcnepuMenT B 1kode. § kiace (aBropsl O. C. I'abpuensn, H. H. Pynos, B. U.
TonkyHOB).

XuMmus. 8 Kiacc. DIEeKTPOHHOE MYJIbTUMEANIHOE U3TaHUE.

Kuwura qs yaurens. 9 knace (aBropsl O. C. I'aGpuensn, U. I'. Octpoymos).

KonTponbublie u npoBepounbie padboTsl. 9 kiace (aBtopsl O. C. I'abpuenss u ap.).
XUMHYECKUH dKCIIepuMEHT B mikode. 9 kiacc (aBropsl O. C. ["aGpuesns u np.).

Xumus. 9 kiacc. DNeKTPOHHOE MYJIbTUMEANIHOE U3TAHUE.

CaiiT MmeTouueckoit moaaepkku - https://drofa-ventana.ru.

Heap u 3agaun oOyyeHUs] XUMUU COOTBETCTBYIOT INITAHUPYEMBIM pe3yibTaTaM paboueit
MIPOTPAMMBI.

B cootBerctBuUM ¢ @DenepalbHBIM TOCYAapCTBEHHBIM OOPa30BATENbHBIM CTaHIAPTOM
OCHOBHOTO 00mIero o0pa3oBaHWs ydalluecs MODKHBI OBIAJETh TAKMMHU TTI03HABATEIbHBIMU
yueOHBIMU JIEHCTBUSAMHU, KaK yMeHHE (OPMYIUPOBATH MPOOIEMY U THUIOTE3y, CTABUThH LIETU U
3aJaui, CTPOWTH IUIAHBI JIOCTHIKCHUS IEJIed W pelIeHHs] TOCTAaBICHHBIX 3a/a4, MPOBOJNUTH
DKCIIEPUMEHT M Ha €ro OCHOBE JeJaTh BBIBOJABI M YMO3AKIIOYEHHS, MPEACTABIATh HUX U
OTCTaMBaTh CBOIO TOUYKY 3peHus. Kpome »Toro, ydammecs MODKHBI OBIIAAETh IpPUEMaMH,
CBS3aHHBIMU C OIpeJeJICHHEeM IOHSATHI: OrpaHWYMBATh HMX, OMUCHIBaTh, XapaKTepU30BaTh U
cpaBHuBaTh. Cle/I0BAaTENbHO, MPH M3YyYCHHH XUMHH B OCHOBHOHM IIKOJE YyYalluecs IOJIKHBI
OBJIAJIETh YYEOHBIMH JEHCTBUSIMHU, MO3BOJISIONIMMHA UM JOCTHYb JIMYHOCTHBIX, MPEAMETHBIX U
METaIpeIMETHBIX 00pa30BaTEeIbHBIX PE3YIHTATOB.

2. OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA

B cucreme ectecTBEeHHO-HAy4HOTO 0Opa30BaHUS XUMHS KaK y4eOHBIA MpeaMeT 3aHUMAaeT
Ba)XHOE MECTO B MMO3HAHMU 3aKOHOB NMPHUPOJBI, B MAaTEPUATBbHOMN KHU3HH O0IIECTBA, B PEIICHUH
100aNbHBIX MPOOJIEM YeNoBeYeCTBa, B (POPMUPOBAHUM HAYYHOW KapTHHBI MHpA, a TAKXKe B
BOCIIUTAHUH 3KOJIOTUYECKON KYJIBTYPHI JIIOEH.

XuMus Kak ydeOHBIM TMpeAMET BHOCUT CYIIECTBEHHBIH BKJIaJ] B Hay4dyHOE
MHUPOIIOHMMAaHHE, B BOCIUTAHME M DPA3BUTHE Yy4YalIUXCs; MpPU3BaHa BOOPYXKUTh YydalIUXcs
OCHOBaMH XUMHUYECKHX 3HAHHWM, HEOOXOAWMBIX JJIsi [OBCEAHEBHOM JKU3HU, 3aJI0KUTh
byHIaMEHT JUis JalbHEHIIEero COBEpPIICHCTBOBAHMUSA XUMHYECKHUX 3HAHMM Kak B CTapIIUX


https://drofa-ventana.ru/

KJlaccaXx, TaKk M B JPYIHMX Y4YeOHBIX 3aBElEHHUSX, a TaKXKe NPaBUWIbHO COPHUEHTUPOBATH
MTOBEJICHUE yYalllUXCsl B OKPYKaIOIIEH cpeae.
Ocobennoctu cofep:kanusi 00y4eHUs XUMUHU B OCHOBHOM IIKOJI€ 00YCIOBIICHBI
cnenupuKoi XMMUU KaK HAyKH U IMOCTABJICHHBIMH 331a4aMH.

OcCHOBHBIMHU TIPOOJIEMaMU XUMHH SIBIISIIOTCSI U3YYE€HUE COCTAaBA M CTPOCHHS BEIIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHSI, TOTYyYEHUE BEUIECTB C 3aJaHHBIMU CBOMCTBAMU,
HCCIIEA0BAHUE 3aKOHOMEPHOCTEN XUMUUECKUX PEaKLMK U ITyTEH YIIPaBIECHUS MU B LEJIAX
MOJIyYEHUs BEIECTB, MaTepUaioB, sHepruu. [loaromy B mporpaMme 1o XMMuu Haluu
OTpPa)KEHNE OCHOBHBIE COAECP/KATEIIbHBIC JINHUU:

BEIIECTBO - 3HAHUS O COCTABE U CTPOCHHUH BEIIECTB, UX BAKHEHIINX (PU3NYECKUX U XUMUYE-
CKHX CBOICTBaX, OMOJOTMYECKOM JCHCTBUU,

OHHU OIHCHIBAIOTCS, HOMEHKJIATYpa HEOPraHUYECKUX BEIECTB, T.€. UX Ha3BaHUs (B TOM UHCIIe
U TpUBHAIBHBIC), XHMHYECKHE (OPMYIbI W YpaBHEHHUS, a TaKkKe IpaBWiIa IepeBoaa
MH(OpPMALIUY C €CTECTBEHHOTO SI3bIKa Ha A3BIK XUMHUH U 00paTHO.

KoHuenryanbHOM OCHOBOM JaHHOI'O Kypca XUMHUU SBISIOTCS UICH:

MHTErpanuy yueOHBIX MTPEAMETOB (XHUMUs, OHOJIOTHS, YKOJIOTHs, reorpadus, Gusnka u ap-);
COOTBETCTBHS COJEpKaHUs OOpa30BaHMs BO3PACTHBIM 3aKOHOMEPHOCTSIM pPa3BHTHUS
LIKOJIbHUKOB;

JIMYHOCTHOW OpUEHTALIMH CO/IEPKaHUsI 00pa30BaHuUs;

NeSTeIbHOCTHOTO XapakTepa o0pa3oBaHUSI M HAIPABICHHOCTH cojepxaHus Ha dop-
MHUpPOBaHHE O0IMX y4eOHBIX YMEHUH, 000OIIEHHBIX CIIOCOOOB Yy4eOHOH, MO3HABATEIBHOM,
MPAKTUYECKOU, TBOPUECKOU 1€ATEIbHOCTH;

(dbopmupoBaHre y 00y4JarOMIMXCsl TOTOBHOCTH MCIOJIB30BAaTh YCBOCHHBIC 3HAHUS, YMEHHS U
CHOCOOBI ACSITENFHOCTU B pealbHOU JKU3HH JIJISl PEIICHUS MPAKTUUYECKHX 3a/1a4 (KJIF0UEBBIX
KOMIIETEHTHOCTEW: B OOIIICHUH, I03HABATEILHOM JIEATETLHOCTH).

VYuuTeIBas, 4T0 00pa30BaTENIbHbIE PE3YIbTAThl HA IPEIMETHOM YPOBHE JIOKHBI
MO/IJIEXKATh OLIEHKE B X0J1€ UTOTOBOM aTTECTALlMU BBIITYCKHUKOB, B JAHHON y4eOHOI
IporpaMMe IpeaMeTHbIC IENU U TUIaHUPYEMbIe Pe3yabTaThl 00y4eHUs KOHKPETHU3NPOBAHBI
JI0 YPOBHS yU€OHBIX JEHCTBUM, KOTOPHIMU OBJIAJACBAIOT 00yYaeMbIe B MPOIIECCE OCBOCHUS
IIPEIMETHOTO COAEPIKAHMUS.

B xumun, rae Beayiyro posib UrpaeT No3HaBaTeNbHas AeITeIbHOCTh, OCHOBHBIE BU/IbI
y4eOHOM IesATeTbHOCTH YUeHHKA Ha YPOBHE YUEOHBIX JIEHCTBUI BKIIIOYAIOT YMEHHUS
XapaKTepu30BaTh, 00bICHATD, KJIaCCUPUIIMPOBATh, OBJIa/I€BATh METOJaMH HAYYHOT'O
MIO3HAHUS.

OcHoOBHBIE LIeJTH H3Yy4YeHHUs] XMMHHU B OCHOBHOM 1IKOJIE:
(dopmMHpoBaHUE y 00YJAOLIMXCS YMEHUS BUAETh U IOHUMATh IIEHHOCTh 00pa30BaHus, 3Ha-
YUMOCTb XHMHMYECKOTO 3HAHUA JUId KaXJIOr0 4eJIOBEKa HE3aBUCHMO OT  €ro
npoeCCUOHATIBHON  JeSITeAbHOCTH; (OPMYIUpOBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MTO3HIIMIO;
¢dopmMHpoBaHHE y O0yYaromMXcs LEIOCTHOIO MPEACTaBICHUS O MUPE M POJIM XMMHUHU B
CO3/IaHUM COBPEMEHHOM €CTEeCTBEHHO-HAayYHON KapTHUHBI MHpa; YMEHHSI OOBSACHATH
OOBEKTBHI M MPOIECCHl OKpY)KaoLled IeHCTBUTENILHOCTH - MPUPOJHOM, COLMAIBHOM,
KYJIbTYPHON, TEXHUYECKOU CPEeJIbl, UCIOB3YS AJI TOT0 XMMHYECKHUE 3HAHUS;
npuobpereHue 00ydyaromMMUCS OIbITa Pa3HOOOPa3HOMN JIEATENILHOCTU: PEIIeHUs MpobiieMm,
MPUHATHS PEUICHHM, MOUCKa, aHanu3a U o0paboTKu HHG(OpPMALNK, KOMMYHHKATHUBHBIX
HaBBIKOB, HABBIKOB M3MEpPEHH, O€30MaCHOr0 OOpallleHUs C BELIECTBAMHU B IOBCEIHEBHON
KU3HU.

3agaum Kypca XUMHM:

(GbopMUpOBaHHE CHCTEMbl XMMHYECKMX 3HAaHMM KaKk KOMIIOHEHTAa €CT€CTBEHHO-HAY4YHOMH
KapTHUHBI MUPA;



pa3BUTHE JIMYHOCTH  OOYYalOIIUXCA, MX  HHTEIUIGKTyaJlbHOE M  HPaBCTBEHHOE
COBEpLICHCTBOBaHHE, (OpPMUPOBAHME Yy HHUX TIyMaHUCTUYECKMX OTHOLICHUH U
HKOJIOTHYECKH 11e7IeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH;
BbIpAOOTKY IOHMMaHUS OOIIECTBEHHON NOTPEOHOCTH B PAa3BUTUM XUMHH, a TaKxke
(dbopMHUpOBaHUS OTHOLICHHUS K XMMHUHU KaK K BO3MOXKHOM oOjacTu Oymymieil npakTuyecKon
JESTEIIBHOCTH;

dbopMupoBaHHe yMEHHI 0€30MacHOr0 OOpaimleHuss C BEMECTBAMH, HCIOIb3YEeMBIMH B
IIOBCEHEBHOM XKHU3HHU.

IIpuopuTeTHOii 3a7a4ell IpenoAaBaHus LIKOJIBHOIO Kypca XMMHUHU Ha dTarax
OCHOBHOT'0O 00111er0 00pa3oBaHus ABJISIETCS COBEPLICHCTBOBAaHUE METOAUKH (DOPMUPOBAHMS
CIIEIYIOIUX BUIOB JESITEIbHOCTH:

- I03HABATE/IbHOM 1eATeIbHOCTH:
MCIOJIb30BAaHUE JUISI TO3HAHUS OKPYIKAIOIIET0 MUpa HAOIIOICHHH, SKCIIEPUMEHTA,
MOJIETIUPOBAHUS;
npuoOpeTeHne YMEHUN pa3anyaTh (PaKkThl, IPUYUHBI, CIEICTBHSA, JOKA3aTEIbCTBA, 3aKOHBI,
TEOpUU;
PUOOPETEHHUE OIBITA FIKCIIEPUMEHTAIBLHONU IPOBEPKU BbIIBUTAEMBIX TUIIOTES;
BBIJICJIEHUE 3HAYMMBIX (DYHKIIMOHAJIBHBIX CBA3EH U OTHOIIEHUH MEX/1y 00beKTaMH
W3YYEHUS; BBISIBJICHUE XapaKTEPHBIX IPUYNHHO-CIIEICTBEHHBIX CBSI3EH;
TBOPYECKOE peIlIeHNE YUeOHbIX U MPAKTUUECKUX 3ajjau: yMEHHE UCKAaTh OPUTMHAIbHbBIE
peIIeH s, CAaMOCTOSTENILHO BBITIOIHATH PAa3IMYHbIC TBOPUECKUE PAaOOTHI;
* YMEHHUE CAMOCTOATEIbHO U MOTHUBUPOBAaHHO OPIaHU30BBIBATh CBOIO II03HABATEIBHYIO J1€5-
TEIbHOCTh OT IOCTAHOBKHU LEJIU JI0 NIOJIy4YEHUs Pe3y/IbTaTa U €ro OLEHKHU:
HH(OPMALMOHHO-KOMMYHUKATHBHOM 1eATEJIbHOCTH:
npruoOpeTeHne YMEeHHUs OTy4aTh HHPOPMAIIUIO U3 PAa3HBIX HCTOYHHKOB U MCIIOJIb30BATh
ee,yMeHHe pa3BepHyTO 000CHOBBIBATh CY)KJICHHSI, AaBaTh ONpPEEIeHuUs, IPUBOJUTD
JI0Ka3aTeNbCTBA;
UCIIOJIb30BaHUE MYJIbTUMEIUIHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOIUH 1J1s1 00paboTKHy,
nepeaaydn, CucTeMaTru3auy HHhopMaIum, co3aanus 0a3 TaHHbBIX,
IIPE3EHTALMN PE3YIBTATOB [TO3HABATEIBHON U IPAKTUYECKON NEATEIBHOCTH; BIAICHUE
OCHOBHBIMH BHJIaMU ITyOJIMUHBIX BBICTYIJIEHUH (BBICKAa3bIBAHUSI, MOHOJIOT, TUCKYCCHS,
MI0JIEMUKA), CJIE0OBAaHNE ATUUECKUM HOPMaM U MpaBUjaM BEIECHUS JUAJIOra U IUCITYyTA.
pedieKCUBHOM 1eATeJILHOCTH:
npezrnonararoleil npuoodpeTeHne yMEeHHM KOHTPOJIS U OLIEHKU CBOEH /1eATeNIbHOCTH,
YMEHMSI IPEABUIETh BO3MOXKHBIE PE3YJIbTaThl CBOUX JIEHCTBUM;
00BEKTHBHOE OIICHHBAaHUE CBOMX YYEOHBIX JOCTM)KEHHUH, olpeneneHue coOCTBEHHOIO
OTHOILIEHUS K SIBJICHUSIM COBPEMEHHOM JKU3HU;
OCYILIECTBIIEHHE OCO3HAHHOI'O BbIOOpa MyTel MpOAOIKEHHsI 0Opa3oBaHus WK Oyaylei
npodeccuoHaNIbHOM 1eSTEIbHOCTH.
OBnazneHne TUMH BUJIAMU I€ATEIBHOCTU KaK CYIIECTBEHHBIMU JIEMEHTAMU KYJIBTYPbI
ABJIIETCS HEOOXOAMMBIM YCIOBHEM PA3BUTHS U COLUATN3ALUH LIKOJIbHUKOB

3. OIMCAHUE MECTA YYEBHOI'O IPEJJIMETA B YYEBHOM IIJIAHE

VY4eOHblil mpenMeT «XuMHUs» peaau3yercs B paMKax 00s3aTelbHOM yacTu y4eOHOro
wiana MOY T'apOy3osckoit COL B 00bEMe 1o 68 yacoB B KaXblil U3 roj10B 00y4yeHus B 8 — 9
KJaccax W3 pacdeTa Io 2 y4eOHBIX Jaca B HEAEINIO.

OcobeHHOCTH cojiepKaHusl Kypca «XHUMHS» SBISIOTCA TJIaBHOW NPUYMHOM TOTO, 4TO B
y4eOHOM TUIAaHE ATOT MpPEAMET TMOSBISETCS TOCISTHUM B PSIy €CTECTBEHHO - HAaYYHBIX
JUCLUIUIMH, TOCKOJBbKY JJIi €ro OCBOCHMS IIKOJbHMKHM JOJDKHBI 00JIafiaTh HE TOJBKO
OTIpeJIeIEHHBIM 3aIIacOM TIPEIBAPUTEIBHBIX €CTECTBEHHO - HAYYHBIX 3HAHWH, HO U IOCTATOYHO
XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHHEM.



Kiacc YacoB B HEZIEIIO YacoB B roJi
8 2 68

9 2 68

Htoro 4 136

4. JUYHOCTHBIE, IIPEJMETHBIE U METAITPUJIMETHBIE
PE3YJBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

8-11 knacc

JIMYHOCTHBIMHU pe3yJbTATAMH H3YYCHHUS MpeaMera «XHUMUsS» SBISIOTCS CIEAYIOIINE
YMEHHUSI:
Oco3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPYKAIOIIET0 MUPa, BO3MOXHOCTHU €0 M03HABAEMOCTH U
00BSCHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;
MOCTETNIEHHO BHICTPaMBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTD U
TOTOBHOCTH K CaMOOOpA30BaHUIO, B TOM YHCIIE U B paMKax CaMOCTOSITENIbHOM 1eATeIbHOCTH BHE
IIKOJIBI;
OILICHUBATh KM3HEHHBIC CUTYallUU C TOUKHU 3pEHHsI OE30MacCHOT0 00pasa >KU3HH U COXpaHEHUs
3/10pOBbSI;
OILICHUBATh SKOJIOTMUYECKUN PUCK B3aMMOOTHOILIEHUH YeJI0BEeKa U MPUPO/IbIL.
(GbopMHUPOBATH 3KOJOTMYECKOE MBIIIEHUE: YMEHHE OLIEHUBATH CBOIO JE€ATEIbHOCTh U MOCTYIIKU
OPYTHX JIOACH C TOYKU 3PEHHS] COXpAHEHHs OKPYXKAIoUIel cpeabl - rapaHta >XH3HU H
Oyraromostyuus Jitoiei Ha 3emIie.
MeranpeaMeTHbIMH pe3yJdbTaTaMH H3yueHHUs Kypca «XuMus» sBiserca (OpMUPOBaHUE
YHHMBEpCalIbHbIX YueOHbIX Aeiicteuii (Y'Y ).
Pecynamuenvie YY1
CaMOCTOSITCIILHO OOHApY>KUBAaTh W (OPMYJIUPOBATH YUEOHYIO MPOOJIEeMYy, ONPEIesITh IEh
yueOHOM NesTeNbHOCTH;
BBIJIBUTATh BEPCHU pEIICHHUs] MpoOIeMbl, OCO3HABAaTh KOHEUYHBIA pPE3yNIbTaT, BBIOMpATh M3
NPEUIOKEHHBIX U UCKATh CAMOCTOSITENIFHO CPEACTBA JIOCTHKEHUS LEJIH;
COCTaBJIAThH (MHIMBUYaJbHO WM B TPYIIE) [JIaH pELIeHUs] TPOOIEMBb;
paboTas 1O IUIaHy, CBEpPATh CBOM JEHCTBHS C LIEIbI0 M, IPU HEOOXOIUMOCTH, HUCIPABIATH
OIIMOKU CaMOCTOSATEIBHO;
B IMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENbHO BBIPAOOTAHHBIE KPUTEPUH OLICHKH.
lloznasamenvhnvie YVJI:
aHAJIM3UPOBATh, CPABHHUBATh, KIACCH(PUIMPOBATH U 0000mIaTh (HaKThl U SBICHUS. BBIIBIATH
NPUYHHBI U CIIEACTBUS MPOCTHIX SBICHUN.
OCYILECTBIISATh CPAaBHEHUE, KIacCU(UKAIIUIO, CAMOCTOSATEILHO BBIOMpPAasi OCHOBAHUS U KPUTEPUU
JUISL YKa3aHHBIX JIOTUYECKHUX OTeparuii;
CTPOUTH JIOTUYECKOE PACCYXJEHUE, BKJIIOYAIOIIEEe YCTAHOBJIEHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3EH.
CO3/1aBaTh CXEMAaTUYECKHE MOJIETH C BbIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTaBJISITh TE3UCHI, PA3JIMYHBIE BU/IbI IUTAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.).
npeoOpa3oBbIBaTh HHPOPMALIMIO M3 OJHOTO BHJA B IpYroi (Tabiauily B TEKCT U Ip.).
YMETh OIPENeNaTh BO3MOKHBIE WCTOYHHKH HEOOXOJIMMBIX CBEIACHWH, MPOU3BOJHUTH IOMCK
UH(OPMaIINH, aHATU3UPOBATh U OLICHUBATh €€ TOCTOBEPHOCTb.
Kommynuxamusnvie YVJI:
CamocTosTeNbHO OpPraHU30BHIBATh Y4e€OHOE B3aMMOCWCTBHE B Trpymre (ONpenesiaTs oOIue
LeJIH, PACTIPEAETISAT POJIU, JOTOBAPUBATHCS APYT C IPYrOM U T.J1.).
ILlnanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaAMeTa
JesTenpHOCT 00pa30BaTENBHOTO YUYPEKIEHUS O0Iero oOpa3oBaHHUs B OOYyUYCHHH XWUMHUU
JIOJDKHA OBITh HampaBieHa Ha JIOCTHXKEHHE OOyYarolIMMHUCS CIEAYIOIINX JUYHOCTHBIX
pe3yJbTaToB:




B LIEHHOCTHO-OPHEHTAIIMOHHOH c(epe - YyBCTBO TOPAOCTH 32 POCCHICKYI0 XUMUYECKYIO HayKYy,
IyMaHH3M, OTHOILIEHHE K TPYAY, LeJIeyCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

B TPYAOBOH cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeiIel 00pa3oBaTeNbHON
TPAaeKTOpUH;

3) B mo3HaBaTeNbHONW (KOTHUTHBHOM, HHTEIJICKTYaJIbHOM) cepe —MOTHBALUS YUCHHsI, YMEHUE
YIPaBJIATh CBOEH MO3HABATENIbHON AEATENbHOCTHIO.

MeTanpeAMeTHbIMH Pe3yJabTATAMH OCBOCHHUS BBITYCKHUKAMH OCHOBHOM IIKOJIBI MPOTPaMMBbI
110 XUMUU SIBJISIOTCA:

BJIaJICHHE YHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMH CIIOCOOaMH AEATEIbHOCTU: HaOJII0AeHUE,
U3MEpEHUEe, SKCIIEPUMEHT, yueOHOe HCCiel0BaHue; IPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHMS
(cucteMHO-UH(OPMAIIMOHHBIN aHAIM3, MOJAEIMPOBAHUE) JUIS M3YYCHHUS DPA3IUYHBIX CTOPOH
OKpYKalollle 1eCTBUTEIbHOCTH;

UCTIOJIb30BAaHUE YHHUBEPCAIBHBIX CHOCOOOB JEATENHHOCTH M0 PEIICHUIO MPOOJIEM U OCHOBHBIX
UHTEJUIEKTYaIbHbIX olepaLuit: UCIIOJIb30BaHUE OCHOBHBIX UHTEJUIEKTYalbHbIX
ornepauuii: GopMyIMpOBaHUE THUIOTE3, AaHaJIM3 M CHUHTE3, CpaBHEHHE, O0000IIeHHe,
cucTeMaTHU3allys, BbIABICHUE IPUYMHHO-CIIEICTBEHHBIX CBsI3€H, IOUCK aHAJIOTOB;

YMEHME F€HEPUPOBATh UJEH U ONPEIEIIATh CPEJICTBA, HEOOXOAUMBIE /ISl UX pealu3alu,
YMEHHUE OIpeNesATh LU U 3aJjaud AEATe]bHOCTH, BBIOMpATh CPEeACTBA peajlu3alvy LEeNu U
NPUMEHSTH UX Ha MPAKTHKE;

UCIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB JJIS TTOJTyYEHHs] XUMHUECKOW HHPOpMALIUK.
IIpeaMeTHBIMH Pe3yJILbTATAMM OCBOCHUS BBITYCKHUKAMH OCHOBHOHM IIKOJIBI IPOTPAaMMBI T10
XUMUU SABISFOTCA:

1. B mo3naBarenbHOi cdepe:

- JlaBaThb OINpEJAEICHUs H3YyYEHHBIX IMOHATUI: BEIIECTBO (XUMHUYECKUI 3JEMEHT, aToOM, HOH,
MOJIEKYJIa, KPUCTAJUINYECKasl PELIETKA, BEIECTBO, IPOCThIE U CIOXHBIE BEIIECTBA, XUMHUYECKas
¢dopMyna, OTHOCUTENbHAsE aTOMHAsi Macca, OTHOCUTEIbHAs MOJIEKYJIsIpHasi Macca, BaJ€HTHOCTb,
OKCHUJbl, KHCIIOTBI, OCHOBaHUS, COJH, aM(OTEpHOCTb, HHJUKATOP, IMEPUOJUUYECKHI 3aKOH,
HepuoJMyecKkas CUCTeMa, Iepuojuueckas TalOnMua, U30TONbI, XUMHYECKas  CBS3b,
ANIEKTPOOTPHULIATEIBHOCTh,  CTENEHb  OKHUCIEHHUS, JJEKTPOJIUT); XUMHUYECKass  peaxkuus
(XumHueckoe ypaBHEHHE, TeHeTUYecKast CBSI3b, OKHCIICHUE, BOCCTAHOBJICHHE,
AIIEKTPOJINTUYECKAS! TUCCOLMALINS, CKOPOCTh XUMUYECKON PEAKIINH);

- (hopmynupoBath nepuoaudeckuit 3ako JI.M1.MeHeneeBa u pacKpbIBaTh €ro CMbICIH;

- OIUCBIBATH JIEMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO MPOBEIECHHBIE SKCIIEPUMEHTHI, UCIIONb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUMN, pPOJTHOMN) SI3BIK U SI3BIK XUMUU;

- ONUCBHIBATh W pa3anyaTh H3Y4YEHHbIE KJIAcChl HEOPraHMYECKUX COEIUHEHHM, MpOCThle U
CJIO’KHBIE BEIIeCTBA, XUMUUYECKHE PEAKIINH;

- KJ1IacCU(UIUPOBATh U3YUYEHHbIE OOBEKTHI U SIBICHUS;

- HaOmoAaTh JEMOHCTPUpPYEMbIE M CaMOCTOSTEIbHO MPOBOJUMBIE ONBITHI, XHMHYECKHE
peakuuu, NpoTeKaroUIie B IPUPOE U B OBITY;

- JenaTh BBIBOJABI W YMO3AKJIIOYEHHMS M3 HAOMIOJCHMH, M3YYEHHBIX XHMHYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBaTh CBOMCTBA HEM3YUEHHBIX BEIIECTB IO AHAJIOTUU CO
CBOWCTBAaMH U3YYEHHBIX;

- CTPYKTYpPHpOBaTh HM3yYEHHBIH MaTepuaql M XUMHUYECKYI0 HH(QOpPMAIHIO, MOJIYYEHHYIO U3
JPYTUX UCTOYHUKOB;

- MOJEIMPOBaTh CTPOECHHE AaTOMOB 3JIEMEHTOB IEpPBOTO - TPETHEro IEPUOI0B, CTPOCHHUE
IPOCTEHIINX MOJIEKYJI.

2. B ieHHOCTHO-OpHEHTAIIMOHHOH cepe:

- aHaIM3MpOBAaThb M OICHMBATH IMOCIEJICTBUS IS OKpYKarolied cpeapl OBITOBOH U
MIPOU3BOJICTBEHHOMN JESTEILHOCTH YeJIOBEKa, CBI3aHHOM ¢ epepaboTKOM BEIIECTB;

- Pa3BACHATH Ha MpuMepax (MIPUBOAUTH MPUMEPHI, TOITBEPHKAAOIIIE) MATEPUAIBHOE €TUHCTBO
Y B3aMMOCBSA3b KOMIIOHEHTOB JKMBOW U HEXXMBOW MPHUPO/IBI M YEJIOBEKa KaK BaKHYIO YacTh 3TOTO
€/INHCTBA,



- CTPOHTD CBOE TIOBEJICHUE B COOTBETCTBHHU C MPUHIIMIIAMHU OEPEXKHOT0 OTHOIICHUS K PUPOJIE.

3. B tpynoBoii cdepe:

- IUTAHUPOBATH U MPOBOJUTH XUMUYECKUN IKCTIEPUMEHT;

- MCII0JIb30BaTh BEILIECTBA B COOTBETCTBUM C UX MpeIHA3HAYEHUEM M CBOMCTBAMHU, OIIMCAHHBIMU
B MHCTPYKLUSX [0 IPUMEHECHHIO.

4. B cdepe 6e30naCHOCTH XKU3HEACATEIHOCTH:

- OKa3bIBaTh IEPBYIO IMOMOIIb IPH OTPABICHUAX, O0XKOTaX M APYrUX TPaBMax, CBA3AHHBIX C
BEIIIECTBAMHU U JIAOOPATOPHBIM 00OPYJOBAHUEM.

IIpuMepHble HamnpaBJieHHs] TPOEKTHOH JesiTeIbHOCTH oOy4aromuxcs. 1. Pabora ¢
UCTOYHHKAMU XUMHUYECKOW MHPOPMALUU — HCTOPUUYECKHE 0030pbl CTAHOBJIEHUS U PA3BUTUSA
U3YYEHHBIX TOHATHUH, TEOPHiA, 3aKOHOB; KH3Hb U JCATEIHHOCTh BBIIAIONINXCS YICHBIX-XUMHUKOB.
2.AnanuTyeckue  0030ppl  MHGOpPMALUMU 1O  PEIIEHUI0  ONpPEJENICHHbIX  HAy4HbIX,
TEXHOJIOTUYECKUX, PAKTHIECKuX mpodaem. 3. OBnajeHne OCHOBaMH XMMUYECKOTO aHamu3a. 4.
OBnajgeHne OCHOBAMU HEOPraHUUYECKOTO CUHTE3A.

9-1ut knacc

JIMYHOCTHBIMHU pe3yJbTATAMH H3Y4YEHUS MpeaMera «XHUMUS» SBIAIOTCS CIEAYIOIINE
YMEHUSI:

[TocTeneHHO BhICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE!

— O0CO3HaBaThb COBPEMEHHOE MHOT000pa3ue THUIIOB MHPOBO33PEHHS, OOIIECTBEHHBIX,
PEIUTHO3HBIX, ATEUCTHYECKHX, KYJIbTYPHBIX TpaJULIUH, KOTOpPbIE ONpPENENAIOT pa3Hble
0OBSICHEHUS IPOUCXO/IAIIECTO B MHPE;

— ¢ yu€TOM 3TOr0 MHOrooOpa3usi MOCTENEHHO BbIpabaThIBaTh CBOU COOCTBEHHBIE OTBETHI Ha
OCHOBHBIE KU3HEHHBIE BOIPOCHI, KOTOPBIE CTABUT JIMYHBIN KU3HEHHBIN OIIBIT;

— YUUTBCSl IPU3HABATH MPOTHUBOPEUMBOCTh U HE3aBEPUIEHHOCTh CBOMX B3IVIAZOB Ha MHP,
BO3MOYKHOCTh X H3MEHEHHUSI.

VYUuThCS MCHOJIB30BATh CBOM B3IVl HA MHUP A OOBSCHEHHS PA3IMUYHBIX CUTYalMi,

pelIeHus BOSHUKAIOUINX MPo0IeM U HU3BJICYCHHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPEChl, HAXOIUTb U M3ydyaTb B Yy4EOHMKAX [0 Pa3HbIM IpeIMeTaM
MaTepuai (M3 MaKCUMyMa), UMEIOIIUI OTHOIIIEHUE K CBOMM HHTEPECaM.

Hcnonb30BaTh CBOM MHTEPECH [T BBIOOpAa MHIMBUAYATbHONW 00pa3oBaTelbHON TPAeKTOPHH,
NOTEHLMAIbHON OyAylIel npodgeccun u COOTBETCTBYIOLIETO MPOPUIBLHOIO 00pa30BaHUsl.

[TproOpeTaTh ONBIT y4acTus B JIeaxX, IPUHOCSIIUX MOJIb3Y JHOIAM.

YYHUTBCS CaMOCTOATENBHO BBIOMPATh CTWIIb TIOBEACHUS, MPHUBBIYKH, OOECIEUNBAIOIINE
Oe3omacHbIil 00pa3 KHU3HM U COXPAaHEHHE 3/I0pPOBbsi — CBOErO, a TAaKXKe ONU3KMUX JIIOJeH U
OKPYKaIOIIHX.

Y4uTbCS CaMOCTOATENBHO IMPOTHBOCTOATh CUTYAaIMsIM, MPOBOLUPYIOIIUM Ha IOCTYIKH,
KOTOpBIE YTPOXKAIOT O€30MaCHOCTH U 3J0POBBIO.

BbiOupare moOCTYNKH, HalleIeHHblE Ha COXpaHeHHE U OepekHoe OTHOUIEHHWE K MpUpOoe,
O0COOEHHO >KMBOM, n30eras MPOTHBOIOJIOKHBIX IOCTYIKOB, MOCTENEHHO y4yach W OCBauBas
CTPATETUIO PALIMOHAIBHOTO TPUPOIONOIb30BaHHUS.

Yuurbces yoexxaaTh Ipyrux Jiroaeil B HE0OOXOAMMOCTH OBJIIAJCHUSI CTpaTerueil pallnoHalIbHOTO
PUPOJIOTIOIB30BAHMUS.

Hcnonp30BaTh 3KOJOTMYECKOE MBILUIEHHE Ui BHIOOpA CTpaTeruu cOOCTBEHHOTO MOBEICHUS
B KQ4eCTBE OJHOM U3 LIEHHOCTHBIX YCTAaHOBOK.

Cpeocmeom  pa3eumusi JUYHOCTHBIX PE3yJbTaTOB CIyKaT Yy4eOHbI Marepuan u
NPOAYKTHBHBIE 33aJJaHNUs YUeOHUKA, HAlleJICHHbIE Ha 6-10 JIMHUIO Pa3BUTHS — YMEHHE OLIEHUBATh
MOBE/ICHNE YEeJIOBEKA C TOYKU 3PEHUS XUMUYECKOW 0€30MacCHOCTHU 10 OTHOIIEHHIO K YEJIOBEKY U
IIPUPOJIE.

MeTanpeAMeTHBIMH DPE3yJIbTaTAMU HW3YYEHUS Kypca «XUMHs» SBIseTcs (HOpMUPOBAHHE
YHUBEPCAJIbHBIX yueOHbIX aercTBuil (VY ).

Pecynamusnvie YV/I.




CamocrosTeIbHO  OOHapyXuBaTh U (OPMYJIMpPOBAaTH MpoOJIieMy B  KJIACCHOH U
WHIUBUIYAIbHOW YI€OHOU ACSATEIHHOCTH.
BoiiBurate Bepcum pemieHus npoOiieMbl, OCO3HABaTh KOHEUHBIH pe3yibTaT, BHIOMpPATh U3
MPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA JOCTUKECHHUS LIEITH.
CoctaBnsaTh (MHAMBHIYaJbHO WIM B TPYIINeE) IJIaH pemeHUs NpoOjeMbl (BBIIOIHEHUS
MIPOCKTA).
[TonGupatk K Kaxka0i mpodiieMe (3a71a4de) alekKBaTHYIO €l TEOPETHUECKYIO MOJICb.
Paboras mo mnpenioKEeHHOMY M CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY, HCIOJIb30BaTh
Hapsily C OCHOBHBIMM M JIONIOJIHUTEJbHBIE CpEACTBAa (CIpaBOYHAsl JIUTEPATYpa, CIIOKHBIE
MPUOOPBI, KOMITBIOTED).
[TnanupoBaTh CBOIO MHAMBUAYAIBHYIO 00Pa30BaTEIbHYIO TPAEKTOPHIO.
PaboraTp 1O C€aMOCTOSATENbHO COCTABIEHHOMY IUIaHY, CBEpSAsACh C HUM U IIEJNIbIO
JEeSITeIbHOCTH, UCIPABIIsisl OUIMOKU, UCTIONB3YSl CAMOCTOATENBHO TOJJOOpaHHbBIE CpeAcTBa (B TOM
yucie u MIHTepHeT).
CB0OOOJIHO 10JIB30BATHCSA BBIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKM M CAMOOLIEHKH, UCXOIs W3
eI U UMEIOIINXCS KPUTEPUEB, pa3iinyasi pe3ysibTar U ClocoObl IeHCTBUH.
B xone npencraBnenus MpoekTa gaBaTh OLEHKY €ro pe3ysibTaTaM.
CaMOoCTOATEIbHO OCO3HABATh MPUYHHBI CBOETO yCIeXa WM HEeYyCIeXa U HaXOIUTh CIOCOObI
BBIXO/1a U3 CUTYyallUU HEycIexa.
YMeTh OLIEHUTh CTENEHb YCIEUIHOCTH CBOEH HWHIAMBUAYAIbHOHW 00pa3oBaTeNbHOMN
JESITENIbHOCTH.
JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M UepTaM XapakTepa («KakoB s»),
OIpEEIATh HAIPaBJIEHUS CBOETO Pa3BUTHUSA (KKAKUM S XOUY CTaTh», «4TO MHE JUIsl 3TOr0 HAJ0
CIICIIaThy).
Cpeocmeom popmuposanus peryasTUBHBIX Y Y [l ciiy)kaT TEXHOJOTHS MPOOJIEMHOT0O Ihajora
Ha OJTame M3y4YeHHs] HOBOTO MaTepuajga W TEXHOJIOTHUSA OLIEHWBaHUSA O0pa30BaTEIbHBIX
JOCTHXEHUH (yueOHBIX YCIIEXOB).
losnasamenvuvie YVJI:
AHanu3upoBaTh, CPABHUBATD, KJIACCUPHUIIMPOBATH U 0000IIATh MOHSITHS:
- JaBaTh OIpe/ieIeHne MOHATHIM Ha OCHOBE U3YYEHHOI'0 Ha Pa3JIMYHbIX IpeaAMeTax yueOHOro
MaTepuaia;

- OCYHIECTBIIATH JIOTHUECKYIO OIEPALMIO YCTaHOBJIEHUS POJI0-BUIOBBIX OTHOILIECHNUI;

- 0000IaTh MOHATUS — OCYILECTBIATH JIOTMUECKYIO ONEpalyi0 MepexoAa OT MOHSITHS C
MEHBIINM 00bEMOM K TIOHATHUIO C OOJBIIUM 00BEMOM.

CTpouTh JIOTUYECKOE PACCYKJEHUE, BKIIOYAIOLIEE YCTAaHOBJICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBS3EH.

CoznaBaTh  MOAENM € BBLICJCHHEM  CYUIECTBEHHBIX  XapaKTEPUCTUK  OOBEKTa,
npeoOpa3oBbIBaTh MOJENIU C IENbI0 BBIABICHHUS OOIIMX 3aKOHOB, OIPENCINISIONINX JaHHYIO
MPEAMETHYIO 001aCTh.

[IpencraBisaTe MH(pOpPMALNIO B BUI€ KOHCIIEKTOB, TAOMUII, CXeM, IPaHKOB.

[TpeoOpa3oBbIBaTh HH(POPMALIMIO M3 OJHOTO BUIA B IPYroi M BHIOMpATh YAOOHYIO Ui ceOs
dbopmy Qukcanuu u npeacrapneHus nHpopMaiuu. [Ipeacrapnars nHGOPMAIIHIO B ONITUMATHHON
¢dbopMe B 3aBUCHMOCTH OT ajJpecara.

[ToHuMas MO3UIUIO IPYTOTO, Pa3inyaTh B €r0 peuu: MHEHUE (TOUYKY 3pEHHsI), 10Ka3aTeIbCTBO
(aprymeHTsl), paKThl; THUMOTE3bl, aKCHOMBI, TEOPUH. {711 3TOTO0 CaMOCTOSTEIEHO MCIIOJIb30BaTh
pas3IMYHbIe BUJIBI YTEHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTENIbHOE, TOUCKOBOE), TPHEMBI
CITyIIaHHUS.

Camomy co3daBaTh WCTOYHUKH WH(GOPMAIMK PA3HOTO THIMA W JJS Pa3HBIX ayIUuTOPHi,
co0ro1aTh MHPOPMAITMOHHYIO TUTUEHY U TIpaBuiIa HHPOPMAIIMOHHON O€30TTaCHOCTH.

YMeThb UCIONb30BaTh KOMIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTMU KaK MHCTPYMEHT
JUIsL TOCTHKEHUS! CBOMX Iiefiell. YMeThb BbIOMpaTh aJileKBaTHbIE 33jJaue HHCTPYMEHTaJIbHbIE
IIPOrpPaMMHO-aIIIaPATHBIE CPEACTBA U CEPBUCHI.




Cpeocmeom  gopmuposanus To3HaBaTeNbHBIX YY]I ciyxkar y4eOHBIH Marepual W
MPOJYKTUBHBIEC 3a7jaHKsl yueOHUKa, HalleJIeHHble Ha |—4-1 TUHUM pa3BUTHSL:
- 0co3HaHue poiiu BewecTB (1-g TuHUS pa3BUTHA);
- pPaCCMOTPEHHE XMMHYECKUX MPOIECCOB (2-5 JTUHUS PA3BUTHSA);
- MCII0JIb30BAHNE XUMHUUECKUX 3HAHUM B OBITY (3-51 IMHUS pa3BUTHS);
- 00bsACHEHUE MUPA C TOYKHU 3PEHUS] XUMUU (4-51 TMHUS PA3BUTHS);
- OBJIQJIEHUE OCHOBAMH METOJ0B €CTECTBO3HAHMS (6-51 IMHUS PA3BUTHS).

Kommynuxamusnvie YVJI:

OTcrauBas CBOIO TOUKY 3pEHHS, IPUBOAUTH APTYMEHTBI, TIOATBEPKaas UX (pakTamu.

B nuckyccun ymeTh BBIABUHYTH KOHTPAPIyMEHTHI, Iepedpa3upoBaTh CBOIO MBICIH (BlIaJIcHUE
MEXAHU3MOM SKBHBAJICHTHBIX 3aMEH).

Y4uThCs KPUTHUYHO OTHOCHUTBCSI K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HABATh
OIMO0YHOCTh CBOETO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €rO.

[TonnMmast MO3ULIKIO JPYTOTo, pa3iuyaTh B €ro peur: MHEHHUE (TOUKY 3PEHHUSI), 10KA3aTEIbCTBO
(aprymeHTBI), PaKThI; THIIOTE3bI, AKCHOMBI, TCOPHH.
VYMeTh B3MIIIHYTh HA CUTYALMIO C MUHOM MO3ULUU U I0TOBApPUBATHCS C JIFOAbMHU UHBIX MTO3ULIUM.

Cpeocmeom opmuposanus KOMMYHUKATUBHBIX Y Y[ ciaykaT TEXHOJOTHS MPOOJIEMHOTO
muanora (moOyXOAloUIMii ¥ MOABOMALIMI JAuaior) W paboTa B MajblX TpyINax, Takxke
MCIIOJIb30BaHUE Ha YPOKAaX 3JIEMEHTOB TEXHOJIOIMH MPOTYKTUBHOTO YTCHHUSL.

IIpeaMeTHBIMHM pe3yabTaTaMH HU3Y4YEHUs NOpeaMera «XHUMHsS» SBISIOTCS CIEAYIOIINE
YMEHUSL:

1-1 nunusa pazeumus — ocosnanue ponu geujecmas:

— 00BACHATH (PYHKIIMH BEIIECTB B CBSI3U C UX CTPOCHHUEM.

2-5 TUHUSL PA3BUMUS — PACCMOMPEHUE XUMULECKUX NPOYECCOo8:

— XapaKTepHU30BaTh XUMHUUECKHUE PEAKIINHY;

— OOBSCHATH pa3UYHbIE CIOCOOBI KJIaCCU(UKAIIMY XUMHUYECKUX PEaKIIHA.

— IPUBOUTH MPUMEPHI PA3HBIX TUTIOB XUMHUYECKUX PEAKIIHi.

3-4 IUHUSA paA36UmMus — UCNOIb308AHUE XUMUYECKUX 3HAHULL 8 ObIMY:

— WCNOJb30BaTh 3HAHUS 1O XMMHUU Ui ONTHUMAJbHOW opraHu3anuu OopbObI ¢
UHQEKIMOHHBIMU ~ 3a00JI€BaHUSAMH, BpEIUTENAIMH JOMAIIHEro U IMpuycaaeOHOro
XO3STMCTBA;

— M0JIb30BaThCSI 3HAHUSAMH 110 XUMHHU IIPU UCTIOJIb30BAaHUH CPEJCTB OBITOBON XUMUH.

4-5 nunUA pas3eumus — 00BACHAMb MUP C MOYKU 3PEHUSL XUMUU!

— HaXxOJUTh B IIPUPO/IE 0OIIME CBONCTBA BEIIECTB U OOBACHATD UX;

— XapaKTepHU30BaTh OCHOBHBIE YPOBHU OpraHU3AIMM XUMHUYECKHUX BEIIECTB.

5-1 uHUA pazeumus —  08ldOeHue OCHOBAMU Memo008 NO3HAHUS, XAPAKMEPHBIX O
ecmecmeeHHbIX HayK.

— IIOHUMATh POJIb XUMHUYECKHUX IPOLECCOB, IPOTEKAIOIIUX B IPUPOJE;

— YMETb IPOBOUTH MPOCTEHIINE XUMUUECKHE IKCIIEPUMEHTHI.

6-s 1unuA pazeumus — yMEHNE OLIEHUBATh MIOBECHUE YEIOBEKa C TOUKHU 3PEHUS XMMUYECKON
0€30MacCHOCTH 110 OTHOILIEHUIO K YEJIOBEKY U MPUPOJE:

— XapaKTepPHU30BaTh SKOJIOTUYECKHE IPOOIEMBI, CTOSAIINE MEPE] YeTIOBEUECTBOM;

— HAaXOJIUTh MPOTUBOPEUUS MEX]Y JEATEIbHOCTHIO YelIOBEeKa U MPUPOJION U Mpesiararh
CHOCOOBI YCTPaHEHUS 3TUX MPOTUBOPEUMIA;

— OOBSICHATH U JOKa3bIBaTh HEOOXOAUMOCTh OEPEKHOT0 OTHOIIECHUS K IPUPOJIE;

— NPUMEHATh XMMUYECKHE 3HAHUS JUIs OpraHU3alM M IUIAHUPOBAHHUSA COOCTBEHHOTO
3I0pOBOT0 00pa3a *HU3HU U JIeATEIbHOCTH, OJaronoiyyusi CBoeil ceMbu U 0JaronpusTHOM
Cpezbl OOMTaHUs YelIOoBEYECTBa.




5. COAEP KAHUE YYEBHOI'O IPEJIMETA
8 knacc
BBenenue
[Ipenver xumuu. MeToapl MO3HAHUS B XUMUU: HAOIIOJIEHUE, SKCIIEPUMEHT, MOJAEIHUPOBAHUE.
HcTouynukn XuMHUYecKoW uWH(GOpMANWU, €€ TONydeHHe, aHAIM3 U TPEJCTABICHUE €ro
pe3ynbraToB. [loHSATHE O XMMHMUYECKOM 3JIeMEHTe U (popMax ero CymeCTBOBaHHMS: CBOOOIHBIX
aTomax, MPOCTBHIX M CIOXHBIX BemlecTBax. [IpeBpamienust BemiecTB. OTiIMYME XUMHUYECKHUX
peakuil oT pu3nuecKux sBieHU. Posib XUMUU B ®U3HU yenoBeka. Xemohuaus u xeMogpoousi.
Kparkue cBeneHust M3 MCTOpPUM BO3HMKHOBEHHUS W Pa3BUTUS XUMHUH. PoOJIb OTEUEeCTBEHHBIX
YYEHBIX B CTAHOBJICHUU XUMHUYECKON Hayku — paboTsl M. B. JlomonocoBa, A.M. bytneposa, /l.
N. MenneneeBa. XuMuueckasi CAMBOJIMKA. 3HAKA XUMUUYECKHUX 3JIEMEHTOB U ITPOUCX0KICHUE UX
Ha3BaHuii. Xumudeckue ¢opmyinbl. Munekcsl n koddduurentsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJIsIpHAss Macchl. lIpoBeneHune pacueToB MacCOBOM JIOAM XUMHUYECKOTO JJIEMEHTA B
BellecTBe Ha ocHOBe ero ¢dopmynsl. [lepuoguueckas cucrema xumuueckux snementoB JI. U.
MengeneeBa, €€ CTPyKTypa: Majible H OOJNBIIME TMEPHOJbI, TPYNIBl W MOATPYIIIIHL.
[lepuoanueckas cuctemMa Kak CHpaBOYHOE MOcoOue AJisi MOJYyYeHHsS CBEIEHUH O XMMMYECKHX
AJIEMEHTAX.
Jemouncrpanuu. 1. Moaenu (mapocrepxueBbie U Ctrioapra—bpurneda) pa3au4HbIX MPOCTHIX U
CJIO’KHBIX BEIIECTB.
2. Konnexkuus CTEKJIIHHOM XUMHUYECKOM mocypl. 3. Kouiekuus MaTepuanoB U U3JEIUM U3 HUX
Ha OCHOBE alltoMuHUA. 4. B3aumopeiicTBue MpaMopa ¢ KUCIOTOM M MOMYTHEHUE HM3BECTKOBOM
BOJIBI.
Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB
ATOMBI Kak (popMa CyIIECTBOBAHUSI XUMHUYECKUX 3J1eMeHTOB. OCHOBHbBIE CBEJICHUS O CTPOCHUU
aToMoB. Jloka3aTenbCTBa CIIOKHOCTH CTpoeHHs atoMoB. OmbiTel Pesepdopma. [TnanerapHas
MO/IeJIb CTPOCHHS aTOMA.
CocraB aTOMHBIX sijiep: MPOTOHBI, HEUTpOHBI. OTHOCUTENbHAS aTOMHas macca. B3auMocBs3b
MOHSATUHN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.
W3meHenune vrciia mpoTOHOB B sIpe aTOMa — 00pa30BaHNE HOBBIX XUMHUYECKUX DJIEMEHTOB.
M3meHeHne dncina HEHTPOHOB B sApe aToMa — oOpa3oBaHue wu30TOMOB. COBpeMEHHOE
OTpeieJICHUE TOHATUS «XUMHUYECKUN d1eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHUYECKOTO 3JIEMEHTA.
OnekTponbl. CTpOEHHE JJIEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKHUX DJEMEHTOB MaJbIX
neproioB. [loHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
ITepuonnueckas cucrema xuMuueckux 3nemeHToB [[. M. MeHneneeBa U CTpOEHUE aTOMOB —
buznyeCcKuit CMBICI MOPSIAKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIIbI, HOMEpa MepHoa.
N3meHenne uyucia HJIEKTPOHOB HA BHEIIHEM DJJIEKTPOHHOM YpPOBHE aToMa XHMHYECKOTO
srieMeHTa — 00pa3oBaHUe MOJOKUTENbHBIX U OTPUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMU METaJUIOB M HeMeTauioB. [[pUYnMHbBl U3MEHEHHST METAUNIMYECKUX W HEMETALTUYECKUX
CBOICTB B mepuojax u rpymmnax. O0pa3oBanue OMHApHBIX coeAuHeHwid. [loHaTre 00 MOHHOI
cBs13u. CxeMbl 00pa30BaHMsI HOHHOW CBSI3H.
B3aumoseiicTBue aTOMOB 3JIEMEHTOB-HEMETAIIOB MEXAy o000l — o0pa3oBaHHE ABYXaTOMHBIX
MOJIEKYJI TIPOCTHIX BemiecTB. KoBajeHTHas HEMoJisspHAas XUMHUYECKas CBsI3b. DJEKTPOHHBIE U
CTPYKTypHBIE GopMynbl. B3aumoeiicTBuE aTOMOB HEMETAIIOB MEXKAY cO00i — oOpa3oBaHue
OMHAPHBIX COSAMHEHUN HEMETAIJIOB. DJIEKTPOOTPUIIATeILHOCTh. KOoBaJIeHTHASI TIOJISIpHAST CBS3b.
[ToHsiTHe O BaJIECHTHOCTHU KaK CBOMCTBE aTOMOB 00OPa30BBIBATH KOBAJICHTHBIE XUMUYECKHE CBSI3U.
CocraBnenue GpopMys OMHAPHBIX COEAWHEHUH IO BaJeHTHOCTH. HaxoXaeHune BaJICHTHOCTH I10
dbopMynie OMHAPHOTO COETMHEHUS.
B3anMopeiicTBHe aTOMOB METAIIOB MEXKIY CO00M — 00pa3oBaHUE METALNTHYECKUX KPHUCTAIIIOB.
[ToHsATHE O METATUIMYECKON CBS3H.
HemoncTpauuu. Mosienn aToMOB  XMMHUYECKMX 3JeMeHTOB. Ilepuoaumyeckas cucrema
xumudecknx snemeHtoB J[. U. MenneneeBa (paznuunbie (opmbl). M3roromienue mojenei



MOJIeKYJl OHWHApHBIX COeAMHEHWH. I3roToBieHune MojenH, WUIIOCTPUPYIOLUIEH CBOWCTBA
METaJUIMYECKON CBSI3U.

I[pakTuyeckue padorsl 1. [IpaBuwna TexHWKH 0€30MAaCHOCTH TpU PAOOTE B XUMHYECCKOM
kabunete. [lpuembl oOpaiieHuss ¢ ga0OpPaTOpHBIM O0OpPYJOBaHMEM U HarpeBaTEIbHBIMU
npuOopamu.

KonTpoasHnas padora 1 no reme: « ATOMbI XUMUYECKHX 3JIEMEHTOB)

Tema 2 IIpocThie BemnecTBa

[TonoxeHnne MeTamioB U HeMeTauioB B [leproauyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB

. N.MenneneeBa. Baxxneiiiive npocThie BEIIECTBA — METaUIbI (KeJie30, AIFOMUHUMN, KAJIbIIHM,
MarHui, HaTpui, kKanmii). OOmme ¢u3nueckue CBOMCTBA METAUIOB. BakHeWine mnpocThie
BEIIECTBa-HEMETAIUIbI, 00Opa30BaHHBIE aTOMaMU KUCIOPOJa, BOJAOPOAa, a30Ta, cepsl, (pocdopa,
yriepojia. MoJieKyibl IPOCTBIX BEIIECTB-HEMETAIIIIOB — BOAOPO/1a, KMCIOPO/A,

azota, rajgoreHoB. OTHOcuTeNbHas MoJeKyJsipHas Macca. CriocoOHOCTh aTOMOB XMMHYECKHX
9JIEMEHTOB K 00pa30BaHUIO0 HECKOJBKUX MPOCTBHIX BEUIECTB — aJIOTPOIHUA. AJUIOTPOIHBIE
MoaudUKau Kuciopona, ¢ocdopa, onoBa. MeTamanMuecKue W HEMETAJIHMYECKUE CBOWMCTBA
MpOCTHIX BemecTB. OTHOCUTENBHOCT 3TOTO MOHATHUS.

Uucno Asoragpo. KommyectBo BemectBa. Monb. MonsipHas Macca. ModsipHblil  00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eMUHUIBI H3MEPEHUS KOJIMUECTBA BEIECTBA — MUJUIUMOJIb U
KHJIOMOJIb, MIJUIAMOJISIPHAsE W KWJIOMOJISIPHAsE MAacChl BEHIECTBA, MWIUIUMOJISIDHBIN U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuetsl ¢ ucnosib30BaHUEM MOHSATUN «KOJIMYECTBO BELIECTBAY», «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Ta30By», «4UCI0 ABOTAIPOY.

JemoncTpanuu. O3HaKOMJIEHUE C KoJuleKIMed MeTtaiioB. O3HakOMIIEHHE C KOJUIEKLIHEH
HEMETAJUIOB.

Kounrtpoasnas padora 2 o teme: « [IpocTsie BemecTBa»

Tema 3. CoennHeHHSI XHMHUYECKHX JIEMEHTOB

Crenenb okucienus. CpaBHEHUE CTENEHU OKHUCICHHS M BaJIeHTHOCTU. OmpeniesieHue CTEleHU
OKHCJICHHUS DJJIEMEHTOB B OuHapHbIXx coeauHeHusx. CocraBineHue ¢opmyn OHHAPHBIX
COeIUHEHNH, OOIIMH crtoco0 UX Ha3BaHUM.

buHapHble CcOeIMHEHHS METaUIOB M HEMETaJUIOB: OKCHIbI, XJOPUAbI, CyabGUIBl H TIp.
Cocrapnenue ux ¢opmysa. buHapHbsie coeMHEHUST HEMETAUIOB: OKCHJIbBI, JIETy4YHe BOJOPOJIHbBIC
COeIMHEHMS, MX COCTaB W Ha3BaHMs. [lpencraBuTtenn OKCUIOB: BOAA, YIJIEKUCIBIM Tas3,
HeramieHas: u3BecTh. [IpefcTaBuTeNM JIETYyYMX BOJOPOAHBIX COCIUHEHHM: XJIOPOBOAOPOI U
aMMHaK.

OcHoBaHHUs, UX COCTaB W Ha3BaHUsA. PacTBopuMoOcTb OCHOBaHuMii B Boje. [IpeacraBurenu
HIeNouei: THAPOKCUABI HATpus, Kaiuus U Kanblus. [loHsTHe 00 MHAMKATOpaxX U KaueCTBEHHBIX
peaKkIusx.

Kucnotsl, ux cocraB u HazBanus. Knaccudukarmus kucnot. [IpencraButenu KUCIOT: cepHas,
consiHas, as3orHas. IlonsTme o mkane kucioTHocTd (mkana pH). M3meHenuwe oxpacku
WHJIUKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBAHHM, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTH cojiell B
Boze. [IpencraBurenu coneit: ximopua HaTpHs, kKapOoHAT U Gocdar KambIusl.

AMop(dHBIE U KPUCTANINYECKUE BEIIECTBA.

MexxMoneKyspHbIe B3auMOACUCTBUS. THIBI KPUCTAJTUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEII[ECTB OT THIOB KPUCTALTUYECKUX PEIIETOK.

Yuctele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPABIX U Ta3000pa3HbIX cMmeceil. CBoiicTBa
YUCTHIX BemecTB M cMmecedd. Mx coctaB. MaccoBas m oObeMHas JIOJIM KOMITOHEHTa CMECH.
Pacuertsl, cBsi3aHHBIE C UCIIOIB30BAHUEM TOHATHUSI «IOIIS.

JemoncTpanuu. O06pa3ipl OKCHUIOB, KUCIOT, OCHOBAHHUM M coyieid. Moaenu KpUCTaNIMYECKUX
pELIeTOK XJIOpUJia HaTpHs, anMasa, okcuaa yriepoaa (IV). KucnorHo-nienoynsie WHIUKATOPHI,
W3MEHEHUE MX OKPACKH B Pa3IMUHBIX cpeflaXx. YHUBEPCAIbHBIN HHAUKATOP W U3MEHEHHE €ro
OKpacKku B pazinuHbiX cpenax. [lkama pH.



JlabopaTopubie omnbiThl. O3HakomileHHE cO cBoicTBamMu aMmmuaka. Omnpenenenue pH
pacTBOPOB KHUCIIOTHI, IIeaoun U Bonbl. Ompenenenue pH 1MMOHHOTO U sI0JJOYHOTO COKOB Ha
cpese miaoaoB. O3HaKoMIIEHHE ¢ KoJIeKuuen coseil.O3HaKOMIIEHHE C KOJUIEKLIMEW BEIIECTB C
pa3HbBIM THUIIOM KPUCTAJUIMYECKOW pemeTku. M3rotoBneHne MoJenel KpUCTAUIMYECKHUX
pemetok. O3HaKOMIIEHHE ¢ 00PA31OM TOPHON TOPOIBI.

IIpakTnyeckue padorbl 2. [IpuroroBiieHre pacTBOpa caxapa U pacyeT €ro MacCOBOW /10U B
pacTBope

Tema 4. U3MmeHeHus1, NPOUCXOsIIMeE ¢ BelleCTBAMU

[TonsiTue siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOSAIINMHU C BEIIECTBOM.

SIBneHus, cBA3aHHBIE C UBMEHEHUEM KPHUCTAUIMYECKOTO CTPOCHMS BELIECTBA IPHU MOCTOSHHOM
ero cocraBe, — (¢usndyeckue spieHus. Duznyeckue SBICHUS B XUMHUH: TUCTHIUIALMS,
KpUCTAJIJIM3a1Msl, BhIIapHUBaHUE U BO3TOHKA BEIIECTB, PHIBTPOBAHUE U IICHTPU(YTHPOBAHUE.
SIBneHus, cBA3aHHbIE C N3MEHEHHUEM COCTaBa BEIIECTBA, — XUMHUUYECKUE peakuuu. IlpusHaku u
YCIIOBHS IPOTEKAHUSI XUMUYECKUX peakUuuid. BoiieneHue TerioTel U CBETa — PEeakLUU FOpPEeHHUS.
[TonsiTHE 00 K30 - U SHIOTCPMUUECKUX PEAKITHIX.

3aKOH COXpaHEHUsi MAacChl BeElIeCTB. XHMHYECKHME YpPAaBHEHHUS. 3HAUEHUE MHICKCOB U
ko3 unmenToB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEAKITHH.

PacueTsl o xuMu4yeckuM ypaBHEHUsAM. PellieHue 3a1a4 Ha HaX0K/I€HNUE KOJIMYECTBA, MACChl WIIH
o0bemMa MpoAyKTa PEaKIMU 110 KOJIMYECTBY, Macce Ui 00beMyY UCXOAHOIO BellecTBa. Pacyersl ¢
UCIIOJIb30BAHUEM TIOHATHUS «JI0Js», KOIZa HMCXOJHOE BELIECTBO JAaHO B BHUJE pacTBOpa C
3aJJaHHOM MacCOBOW JIOJIE PACTBOPEHHOI'O BEILIECTBA WIIM COACPKHUT ONPEAECICHHYIO JOJIIO
puMeceH.

Peakuuu paznoxenus. IlpencraBieHue o CKOPOCTHM XMMMYECKUX peakuuid. KaranusaTopsl.
®epmenThl. Peakiuu coennnenus. Karanutuueckue u HeKaTAIUTUYECKUE PeaKIuu, 0OpaTUMbIe
U HeoOpaTuMble peakiuu. Peakiun 3amenienus. Psijg akTHBHOCTH METaJUIOB, €T0 UCTIOIh30BAHUE
JUIs TPOTHO3UPOBAHUSL BO3MOKHOCTH IPOTEKAHUSl PEAKLMM MEXIy MeTallaMH M KUCIOTAMH,
peakuuii BBITECHEHUSI OJTHUX METAJJIOB M3 pPacTBOPOB MX COJIEH JAPYrUMH MeTaulamu. Peakuuu
oOMeHa. Peakium HeiTpanuzanuu. YCloBHUS MPOTEKAaHUS peakiuil oOMEeHa B pacTBOpax [0
KOHIIA.

THUbl XMMUUYECKHUX PEaKIMil Ha MPUMEPE CBOMCTB BOJBI. Peakius pas3iiokeHnus — 3JIEKTPOJIU3
Bo/bl. Peakuyuu coenuHeHUs — B3aMMOJEMCTBHE BOJBI C OKCHJAMHU METaNIOB U HEMETAJUIOB.
VYcnoBue B3auMOJIEHCTBUS OKCUJOB METAJUIOB U HEMETAIOB ¢ BOAOMU. [IoHATHE «THAPOKCUABIY.
Peakiuu 3amermienuss — B3aUMOJCMCTBUE BOJBI C MeTalaMu. Peakium oOMeHa — THUIPOIU3
BEILECTB.

JMemoncTpauuu. [Tpumeps! pusnueckux siBiIeHH: a) TuiaBiaeHue napaduHa; 0) BO3TOHKA HMOa
win OEH30MHOM KHUCIIOTBI, B) pPacTBOPEHHE OKpAIIEHHBIX coJyiel; T) Iuddy3us TyHIHCTHIX
BEIIECTB C TOpsIled JaMIo4YKy HakanuBaHus. [IpuMepsl XMMHUECKUX SIBICHMH: a) ropeHue
marHus, (ocdopa; 0) B3aUMOACHCTBUE COJNSHOW KHUCIOTBI C MpPamMOpOM HWJIM MEJIOM; B)
nosyueHue ruapokcuaa mMeau (Il); r) pacTBopeHHE MONYYEHHOTO THAPOKCUAA B KUCIOTaX; 1)
B3anmojeiictue okcuga Meau (II) ¢ cepHoif KHCIOTOW Mpu HarpeBaHHUH; €) pas3loKEeHUE
NepMaHraHaTa Kajus; ’) pa3jioXeHHe epoKcuia

BOJIOpOJIa C TMOMOINBIO JHMOKCHJA MapraHiia M Karajasbl KapTodens WIM MOPKOBH; 3)
B3aMMOJIeIiCTBHE pa30aBICHHBIX KHCIOT C METAJIIAMH.

IIpakTyeckue padorsl 3. [[pM3HaKU XMMUYECKHUX PEAKIINM.

KonTpoasnas padora 3 no teme: «V3mMeHeHHs1, TPOUCXOIAIINE C BENIECTBAMI))

Tema 5. PactBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JICKTPOJIHUTOB

PactBopenue kak ¢usnko-xumuueckuil mnpouecc. [loHsTHe o ruapatax M KpUCTAIIOTHApATAX.
PactBopumocTs. KprBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPJBIX
BEIIECTB OT TeMIeparypbl. HachllieHHbIe, HEHACBIIICHHbIE W TEPECHIIICHHBIE PACTBOPHI.
3HaueHUe pacTBOPOB JJIsl IPUPOJIBI U CENBCKOT0 XO35HCTBA.



[TonsiTrie 00 SJEKTPOIUTUYECKON NUCCONMANUU. DICKTPOIHUTHI M HEIJICKTPOIHUTHL. MexaHu3m
JUCCOLMALMN 3JIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM CBsA3U. CTENeHb 3JIEKTPOJIUTHYECKON
mucconuaiuu. CUIbHBIE U cI1a0bIe SJICKTPOIHTEHI.

OCHOBHBIE TOJIO)KEHHUSI TEOPUU DJIEKTPOIUTHYECKOW Jucconuanuu. MoHHBIE ypaBHEHUS
peakiuii. Peakiun oOMeHa, uaymue 10 KOHIIA.

Knaccudukanus noHOB U UX CBOMCTBA.

Kucnotel, ux kmaccudukainus. Jluccoumanus KUCIOT M WX CBOWCTBA B CBETE TEOPUHU
3JIEKTPOJINTUYECKON  JAHCCOUMAlMKU. MOJIeKyasipHbleE W HOHHBIE YPaBHEHHUS PEaKLUM.
B3aumoneiicTBue KHUCIOT € METaUIaMH. DJIEKTPOXUMUYECKUM pAJl HAMpPSKEHUNW METaslIoB.
B3auMopeiicTBue KUCIOT C OKCHJAaMU METAJIOB. B3anMoaeicTBre KUCIO0T ¢ OCHOBaHUSIMU —
peakiusi HeWTpanu3anuu. B3aummoneicTBHe KHUCIOT ¢ comsiMu. Vcmonbp3oBaHWE TaOIHUITBI
PacTBOPUMOCTH ISl XaPAKTEPUCTUKN XUMHYECKUX CBOUCTB KUCIIOT.

OcHoBanus, ux kiaccu¢ukamus. Jlucconmanuss OCHOBAaHMM M HMX CBOWCTBA B CBETE€ TEOPUHU
3JIEKTPOJINTUYECKON Jucconanuu. B3amMopeiicTBue ocHoBaHui ¢ consiMu. Mcnonb3oBaHue
TaONMUIBI  PACTBOPUMOCTH  JUISI  XApPAKTEPUCTHUKA  XUMHUUYECKHMX  CBONCTB  OCHOBaHHUM.
B3aumopeiicTBue mienoveil ¢ OKCHIaMu HEMETAILJIOB.

Conu, MX AWCCOLMANMS U CBOMCTBA B CBETE€ TEOPUM IJICKTPOJIUTUUYECKON JTHUCCOILMALINH.
BzaumopeiictBue comeil ¢ MeTannamMu, 0COOEHHOCTH 3THX peakiuil. B3anmopeiicTBue coneii ¢
cosisimu. VMcnonb3oBanue TaONHIBl pACTBOPUMOCTH JJII XapAaKTEPUCTUKU XUMHYECKUX CBOMCTB
coJiei.

O06o006meHne cBeieHni 00 OKCHIaxX, NX KiIacCu(UKAUU U CBOWCTBAX.

I'enetnyeckue psabl MeTauia M HemeTaiia. ['eHeTHueckass CBsI3b MEXIy KiaccaMu
HEOPraHWYECKUX BEILIECTB.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

OrnpezenieHne CTeneHer OKHUCICHUsS ISl AJIEMEHTOB, 00pa3yIOIMX BEIEeCTBa Pa3HbIX KIIACCOB.
Peakuuu noHHOrO OOMEHa W OKHCIHMTEIHbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENh U
BOCCTAHOBUTEJb, OKHCIEHHE W BoccTaHOBieHHE. (COCTaBlIeHHE YpaBHEHUN OKHUCIHTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUIl METOAOM JIEKTPOHHOTO OalaHca.

CBoiicTBa TPOCTHIX BEHIECTB — METAJIOB W HEMETa/UIOB, KHUCJIOT W COJeil B CBETe
OKHCIIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUM.

JlemoHcTpanuu. BzaumoselicTBue pacTBOpOB XJIOpUIa HaTpUsl U HUTpaTa cepedpa. [lonyuenue
HEpPaCTBOPUMOTr0 THAPOKCUIA U B3aUMOJECUCTBUE €ro ¢ KMCIOTaMHU. B3auMoaencTBue KUCoT €
OCHOBAaHMSIMH. B3anMonelcTBHE KHCIOT C OKCHUIAAMU METAIJIOB. B3anMoneincTBHe KHCIOT C
MeTaJlaMi. B3auMoAencTBUE KHUCIOT C COJSAMHU. B3auMopnencTBue wIenoyYerd ¢ KHUCIOTAMM.
B3anMonelicTBue mienodeil ¢ OKCUAaMH HeMETaIoB. B3amMojelicTBHE IIEJIOYEer C COJISIMH.
[TonydyeHue W CBOMCTBA HEPACTBOPUMBIX OCHOBaHWil. B3ammojelicTBHE OCHOBHBIX OKCHIIOB C
KHCJIOTaMU. B3auMopeiicTBHe OCHOBHBIX OKCHJIOB C BOLOH . B3auMoIelcTBUE KHUCIOTHBIX
OKCHJIOB C ILIEJIOYaMHU.

IIpakTuyeckne padorbl 4. VYCiIOBHS TEYCHUS XUMHUUYECKMX PEAKIM MEXIy pacTBOpaMu
ANEKTPOJIUTOB 10 KOHLIA.

5. Pemienue sKCriepuMeHTaIbHBIX 33]1a4.

Hrorosasi KOHTpoOJIbHAsI padoTa 3a Kypc XUMHHM 8 KJ1acca

IIpenmMeTHBIMH pe3yJbTATAMM U3YyUCHHS NIPEAMETa « XUMUSD) SBIISIIOTCS CIEAYIOIINE YMEHUS:
Tema: «Beeaenune B xumumo. llpeamer xumum»

BbImyCKHUK Hay4dUTCS:

PackppiBaTh CMBICII OCHOBHBIX ITOHSATHI: BEIIECTBO, XMMHYECKHUM DJIEMEHT, OTHOCHUTEJIbHAsS
aTOMHAs U MOJIEKYJISIpHAsI MaccChl;

Ha3bIBaTb XUMUYECKHUE DIIEMEHTHI;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIEO MAacChl BEIIECTB, @ TAKKE MACCOBYIO
JIOJIK0 XUMHYECKOI0 3JIEMEHTA B COEAMHEHUSAX JUISl OLIEHKU UX MPAKTUYECKON 3HAUMMOCTH;
coOJTI01aTh MpaBWIa TEXHUKUA 0€30MaCHOCTH TPU MTPOBEACHUN HAOIIOICHUIA U OTTBITOB
BbINyCKHUK ITOTYYNUT BO3MOXKHOCTD HAYYUTHCS:



ONPENIEATh POJIb PA3IUUYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;
XapaKkTepu30BaTh METOAbl XHMHYECKOW Haykw (HaOJIOJeHHWe, CpaBHEHHUE, SKCIECPUMEHT,
MU3MEPEHHE) U UX POJIb B TO3HAHUU MTPUPO/IBI

Tema: «KATOMBI XUMHYECKHX 3JIEMEHTOB»

BrinmyckHuk Hayuures:

PackpeiBaTh ~ CMBICI ~ OCHOBHBIX  IOHSITUM:  aTOM, H30TOIbI, XHUMHYECKas  CBS3b,
ANEKTPOOTPULATEIBHOCTD;

OOBsICHATh (DU3UYECKUN CMBICI TIOPSAIKOBOTO HOMEpa JJEMEHTa, HOMepa TpYIIbl, HOMepa
Mepuoma;

COCTaBJIITh CXEMbl CTPOEHHS AaTOMOB TepBbIX 20 5JIEMEHTOB MEPUOJUYECKON CHCTEMBI
J.M.Menneneena;

pazivyath BHJbl XHMHYECKOW CBSI3UM: MOHHYIO, KOBAJEHTHYIO TOJISIPHYIO, KOBAJIEHTHYIO
HETIOJSIPHYIO U METAJUTMYECKYIO;

M300pakaTh AJIEKTPOHHO-MOHHBIC (POPMYJIBI BEIIECTB, OOPa30BaHHBIX XUMHUYCCKUMHU CBS3SIMHU
pPa3HOro BHJA.

BBIITyCKHUK TIOJIyYUT BO3MOKHOCTh HAYUUThCS:

OCO3HABAaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM ISl TPAKTUYECKOM JIEATEIIbHOCTH YEJIOBEKA;
OTKCHIBATh U3YUEHHBIE 0OBEKTHI KaK CUCTEMBI, IPUMEHSIS TOTUKY CUCTEMHOTO aHaTn3a

Tema: «IIpocTbie BemecTBa»

BbIITyCKHUK HAy4nuTCSA:

KJIACCU(UITUPOBATh XUMHUYECKHE JJIEMEHTHI HA METAJUIbl, HEMETAJUIbI, WHEPTHBIC SJICMEHTHI
(rasbl) U1t OCO3HAHMS BAXKHOCTH YHOPSAOYCHHOCTH HAYYHBIX 3HAHHIA,

BBIYHCIIATH KOJIMYECTBO BEIIECTBA, 00bEM MUITM MACCY IO KOJIMYECTBY BEIIECTBA;

BbInycKHUK OJTyYUT BO3MOKHOCTh HayUUThCS:

pa3BUBAaTh KOMMYHMKAaTUBHYIO KOMIIETEHTHOCTb, MCIIOJIb3Yysl CPEICTBA YCTHOM M IUCbMEHHOMN
KOMMYHHUKAIlMM TIpH pabdoOTe C TEKCTaMH YYeOHHMKAa U JIOMOJHHUTEIBHOH JHMTEpaTypoH,
CIPAaBOYHBIMU TaOJINLIAMU;

MPOSABIIATh TOTOBHOCTh K YBOKEHUIO MHOM TOYKU 3pEHHUS NpU OOCYKIEHHHM pe3ylbTaToB
BBITTOJIHEHHOH paboThI

Tema: «CoennHeHUs] XMMHYECKHX 3JIeMEHTOB

BrInmyckHUMK Hay4uuTCA:

OTIPEEIIATh CTENEHb OKUCIIEHUSI 3JIEMEHTA B COCITUHEHUSX;

ONpEAEIATh NPUHAUIEKHOCTh BEUIECTB K OIIPEIEICHHOMY KJIACCYy HEOPraHUYECKHX BEIIECTB;
pasnuyaTh SKCIEPUMEHTAIbHO KHUCIOTHI M HIENOYH, MOJIB3YSACh MHIAMKATOpaMH; OCO3HaBATh
HE00XO0/IMMOCTh COOJIOICHNsI Mep 0€30IaCHOCTH MPHU OOpAIIeHUH ¢ KUCIOTaMHU U IIEI0YaMH.
BBISIBJISITH 3aBUCUMOCTH CBOWCTB BELLIECTB OT CTPOEHHUS UX KPUCTAIUIMUECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMUECKHUX;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MAacCOBOM J0JIEH PACTBOPEHHOTO BEIIECTBA;
COCTaBJIATH (POPMYJIBI HEOPIaHWYECKUX COCTUHEHHMH IO CTENEeHSIM OKHCICHMs SJIEMEHTOB, a
TaK)Ke 3apsi1aM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIeH;
BbInyCKHUK NOJTy4UT BO3MOKHOCTD HayUUThCS:

UCIIONIb30BaTh MNPUOOpPETEHHbIE 3HAHWSI W YMEHUS B MPAKTUYECKOW JESITeNTbHOCTH U
MIOBCEIHEBHOM JKHU3HM ISl IPUTOTOBJIEHUS PACTBOPOB 33/JaHHON KOHLIEHTPALIUH.

Tema: «A3MeHeHHs1, TPOUCXOASIIME C BelIeCTBAMM

BbInycKHUK Hay4uuTCS:

MPUBOJIUTH MPUMEPHI XUMUYECKUX MPOLIECCOB B MPUPO/IE;

n300paXkaTh CyIIHOCTh XUMHUECKUX PEAKIIUI C MOMOIIBIO XUMUYECKHX YPaBHEHUH;

OOBSACHATH pPa3JINYHbIE CLIOCOOBI KiTacCU(UKAIIMN XUMHUUECKUX PEaKIIHii;

POBOJUTH XMMHUYECKHE OTBITHI U HKCIIEPUMEHTHI U OOBSCHATH UX PE3yJIbTaThl;

BbIyCKHHUK MOTYyYUT BO3MOXHOCTh HAyUUTHCS:

MOHMMATb POJIb XUMUYECKHUX ITPOLIECCOB, TPOTEKAIOIIUX B IPUPOJE;



rPaMOTHO 00paIaThCs C BEMIECTBAMU B TIOBCEITHEBHOM JKHU3HH.

Tem: «PacTBopenue. PactBopbl. CBoOliCTBa pAaCTBOPOB 3JIEKTPOJUTOBY

BrinmyckHuk Haydures:

pacKkpbIBaTh CMBICII OCHOBHBIX TOHSITUWA: PACTBOPBI, DJIEKTPOJIUT U  HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  MCCOLMALMS;  OKHUCIMTEIb U  BOCCTAHOBHUTENb, OKHCICHUE U
BOCCTaHOBJICHHE

OOBSCHATH CYIIIHOCTh PEAKIINI HOHHOTO OOMEHA;

KJIacCU(UITUPOBATh OKCHJIBI 1 OCHOBAHHMS 10 CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTaBY;
COCTaBJIATh YPABHEHHUS IEKTPOJIUTUYECKON TUCCOLMALMU KUCIIOT, IIEJIOYEH, COJIEH; TIOJHbIE U
COKpami¢HHbIC HOHHBIE  YpaBHEHHUs  peakiuid oOMEHa; YpaBHEHUS  OKHUCIHUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

COCTABJISITh ypPaBHEHHUS PEAKIUHA, COOTBETCTBYIOIIMX IOCIEAOBATCIBHOCTH («IIETIOYKE))
MPEBPALLCHUI HEOPTAHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

Ha3bpIBaTh OOIIME XWMHUYECKHE CBOMCTBA, XapaKTEepHbIE I KaXIOr0 U3  KJIACCOB
HEOPraHWYECKUX BELIECTB: KUCIOT, OCHOBAHUH, COJIEH;

MPUBOJIUTH TPUMEPHI PEAKIUM, IMOJATBEPKIAONIUX XUMUUYECKHE CBOMCTBA HEOPTraHMYECKHUX
BCIIIECTB: OKCHAOB, KHCJIOT, OCHOBAaHUI M COJICH;

COCTaBIISITh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM OanaHC (Ui W3YYEHHBIX peakluii) 1o
MPEUIOKEHHBIM CXEMaM peakUWid M ONpENEsATh BEUIECTBO-OKUCIUTEIb W  BEIIECTBO-
BOCCTAHOBUTEJb B OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUSAX;

MPOBOJIUTH JIA0OPATOPHBIE OIBITHI, TMOATBEPXKIAIONINE XUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX BEIIECTB;

BpInyCKHHK MOTYYUT BO3ZMOKHOCTh HAYUYUTHCS:

COCTaBJISITh MOJIEKYJIIPHBIE W TIOJHBIE MOHHBIE YpPaBHEHUS 110 COKpPAUIEHHBIM HOHHBIM
YpPaBHEHUSM;

MPUBOAUTH NPUMEPHl PEaKLMil, MNOATBEPKAAIOUIMX CYLIIECTBOBAHUE B3aUMOCBSI3U MEXIY
OCHOBHBIMH KJIACCAMH HEOPTraHUYECKHUX BEIIECTB;

HCITIOJI30BaTh npuoOpeTEHHBIC KJIIOUYEBEIC KOMIIETEHTHOCTH npu BBIITOJIHCHUH
MCCJIEIOBATENIECKUX MPOEKTOB MO M3YYEHUIO CBOMCTB, CIIOCOOOB TOJYUYECHHS W PACIlO3HABAHUS
BEILIECTB;

BBIABJISITh CYIIECTBOBAHME T€HETHMYECKOM B3aMMOCBA3M MEXKIY BEIIECTBAMHU B PSIy: MPOCTOE
BEILIECTBO — OKCHUJ — TUIPOKCHUJ] — COJIb;

9 kJaacc

Beenenue. O01mas xapakTepucTUKAa XUMHYECKHX 3JIEMEHTOB M XMMHYECKUX peaKkuui
Iepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viementoB /I H.
MenaeneeBa

XapakTepucTHKa 3JIEMEHTAa IO €ro NOoJIOKEeHHI0 B lleproguyeckoil cHCTEME XUMHUYECKUX
snemenToB /1. 1. MenneneeBa. CBoiicTBa OKCHUJIOB, KMUCIIOT, OCHOBAaHUM U COJIEM B CBETE TEOPUU
ANEKTPOJIUTUYECKOMN JUCCOIMALINHI U OKUCIICHHUS -BOCCTAHOBJICHUS.

[TonsiTe o mepexoAHbIX »dieMeHTaXx. AMMOTepHOCTh. [ eHeTHUecKkuil psa MEepPexXOaHOTO
3JIEMEHTA.

Ilepuonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux aneMmeHToB 1. 1. Menneneesa.
XuMH4ecKasi OpraHu3anus KUBOW W HEKHUBOW NMPUPOJBI. XMMUYECKHM COCTaB s1pa, MaHTUH H
36MHOM KOpbl. XUMHYECKHE DJJIEMEHThl B KIETKAaxXx JKHUBBIX OpPraHu3MoB. Makpo- u
MHUKPOIJIEMEHTHI.

O0o01IeHne CBEICHUN O XMMHUYECKHUX peakiusax. Kimaccudukaius XUMHYECKUX PeakIuil 1o
pa3IUYHBIM TIPU3HAKAM: «UYUCIO W COCTaB PEArupyroIluXx W OO0pa3yoIIUXCs BEIIECTBY,
«rermnoBod  dpdexT», «HampaBlIEeHUE», «U3MEHEHHE CTEleHEH OKHUCICHHUS JJIEMEHTOB,
00pa3yromux pearupyromne BemecTBay, «paza», «Mcroib30BaHue KaTanmuzaTopay. [loHsTue o
CKOPOCTH XHUMHYECKOW peakuuu. DakTopel, BIMSAIOMIME HA CKOPOCTh XMUMHUYECKHX PEAKIIUM.
KaranuzaTtops! u katanu3. UTHTHOUTOPBI. AHTHOKCHUIAHTHI.



HMemouncrpanuu. Paznmuunsie Gopmsel tadbmuus . M.Menaeneea. Moenn aTOMOB 3JI€MEHTOB
1—ro mepuwomoB. Mojenb cTpoeHHST 3eMHOTO Iapa (MONEpevHbId pas3pes). 3aBHCHUMOCTH
CKOPOCTH XMMHYECKOW PEAKIMU OT MPUPOJIbl PEarupyrouux BEUIECTB. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW peakIMu OT KOHIICHTPAllUM PEarupyrollux BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM PEaKUUUd OT IUIOIIAJd COMPUKOCHOBEHUS PEArMPYIOIIMX BEIIECTB («KHUIISAIIUN
CIIO»).

Jladoparopubie onbIThl 1. [lonydyenne ruapokcuja UHKA U HUCCIEIOBAHUE €r0 CBOMCTB. 2.
MopenupoBanue moctpoeHus I[lepuoandeckoil CHUCTEMBbI XUMHYECKHUX  d3JeMEHTOB  JI.
HN.Menneneepa

JAnarnocTuyeckasi KOHTPOJIbHasi padora

Tema 1. MeTaJi1BI

[Tonoxxenue meramnoB B [lepuoanueckoit cucteMe xumuueckux anemeHtoB J. 1. Menpaeneena.
Mertannudeckas KpUCTAJUTMYECKAs pelieTka W MeTaIMYecKas XHMHYecKas cBs3b. OOmue
¢duszndeckue cBoricTBa MeTayuioB. CIUTaBbl, MX CBOWCTBA M 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METaJVIOB KaK BOCCTAHOBHTEJICH, & TAK)KE€ B CBETE UX MOJIOKEHUS B AJICKTPOXUMHUYECKOM PAY
HaIPsHKEHUH METaJIOB.

Koppo3ust meramioB u crmocoObl 00prOBI ¢ Hell. Meramisl B mpupoae. O0mue crnocodsl ux

HOJTYYCHHS.
O6mas XxapaKTepHuCTHKA IIeJOYHBIX MeTaI0B. Metamisl B npupose. O0mue crocodbl ux
nonxyuenus. Crpoenue aromoB. lllenounsle MeTayuibl — MpOCThIE BemlecTBa. Baxueiimue

COCIMHEHUS MICIOYHBIX METaNIOB —OKCH[BI, THIPOKCHUABI M CONMHU (XJIOpUIBI, KapOOHATHI,
cynb(haTel, HHUTpaThl), MX CBOWCTBA W MPUMEHEHHE B HApOAHOM Xxo3siicTBe. KanuiiHbie
ya00peHusl.

O0masi xapakTepucTHKA 3JeMeHTOB rjaBHoil moArpynnsl II rpymmei. CTpoeHue aToMoB.
[[lenoyHO3eMeNbHbIE ~ METAUIBI —  [POCThlE€  BellecTBAa. BaxHelmme  coennHEHUs
[IEIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJHM (XJIOpUIbI, KapOOHATHI,
HUTPATHI, cyabdaTsl, pocdarsl), MX CBOKWCTBA U IPUMEHEHHE B HAPOTHOM XO35HCTBE.
Amomunuii. CTpoeHue aroma, (U3WYECKHE M XHUMHUYECKHE CBOWCTBAa IMPOCTOTO BEIIECTBA.
CoenvHeHUs alIOMUHUS — OKCHUJ M THAPOKCHU, MX aM(OTepHbIA Xapakrep. Baxknelmue conu
anmomMuHus. [IppuMeHeHne aatoMUHUS U €70 COEAMHEHN.

Kenae3zo. Ctpoenue aroma, (u3MUECKME U XUMHUYECKHE CBOMCTBAa MPOCTOrO BEIIECTBA.
I'enetnueckue psnel Fe2+ u Fe3+. Baxkueimme conu xeneza. 3Hau€HUE XKeile3a M €ro
COEMHEHUH ISl IPUPOJIbI 1 HAPOJIHOTO XO35KCTBA.

JemoncTpanuu. OOpasipl IIETOYHBIX U INEIOYHO3EMENbHBIX MeTayioB. OOpasibl CIIaBOB.
B3anmopeicTBre pacTBOPOB KUCIIOT U COJIeH ¢ MeTaiuiaMu. [losrydenne ruipokcuia alrlFoMUHUS
YU HUCCJIENOBAaHHUE €ro CBOMCTB. B3amMonencTBuEe Kene3a C COJNSHOW KHUCIoTou. llomyuyenwue
ruapokcuos xenesa (I1) u (II) u usyuenune ux cBoOMcCTB.

IIpakTnyeckne padorsl. 1. OcyliecTBieHHE LENOYKHM XUMUYECKMX IIPEBpAIlleHUN. 2.
[ToryueHue u cBOICTBa coenMHEHUN MeTauIoB. 3. PelleHue sKcepuMEHTAIBHBIX 3a/ad Ha
pacro3HaBaHMUE U NOJyYEHUE COEAUHEHNN METAIIIOB.

KonTtpoubnas padora Nel no teme : MeTtauib»

Tema 3. Hemertasnbl

OOmass xapakTepucTUKa HEMETAJIOB: MoJyiokeHue B Ilepuoanueckoil cuctemMe XMMHUYECKHUX
anemenToB 1. U.Menneneena,

O0COOEHHOCTH CTPOEHHMSI aTOMOB, 3JIEKTPOOTpULATENbHOCTH (D0) Kak Mepa «HEMETATUTUHUHOCTH,
pan O0. Kpucramimdyeckoe CTpOEHHE HEMETAUIOB — IPOCTBIX BEIIECTB. AJUIOTPOINMSL.
®usnyeckue CBOMCTBAa HeMeTaIoB. OTHOCUTENBHOCTh MOHATHN «METAD) U «HEMETAIIII».
Boxopoa. [Tonoxxenue Bogopona B Ilepuoanueckoit cucreme XuUMUYeCKUX 3jieMeHToB /1. .
MenneneeBa. CTpoeHue atoma U MOJEKYJbl. PU3NUECKUE U XUMHYECKHE CBOMCTBA BOJIOPOJA,
€ro MOJyYeHUE U IPUMEHEHHUE.

Bona. Ctpoennie Monekynbl. BopopoaHas xumuueckasi CBA3b. PU3MYECKHE CBOWMCTBA BOJBI.
AHoManuu cBoicTB Boabl. ['mapodunbHble U runpodoOHbIe BelecTBa. XUMUYECKHE CBOMCTBa



Bosbl. KpyroBopor Boabl B mpupone. Bomooumctka. Aspanust Boabl. boiToBbIe (DUIBTPHL
MuHepanbHble BOJbI. /[ucTHiMpoBaHHas BOJa, €€ MOJy4Y€HHE U IPUMEHEHHUE.

O0mas xapaktepucTuka rajnoreHoB. CtpoeHue aromoB. IIpocTblie BelecTBa M OCHOBHBIE
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cBemenus o xiyope, Opome, ¢rope u Hoje.
[IprMeHeHne raJoreHoB U UX COEAMHEHU B HAPOJAHOM XO351CTBE.

Cepa. CtpoeHre aToma, aJUIOTPONUS, CBOMCTBA M NMpPHUMEHEHUE poMOuueckor cepbl. OKCHIIbI
cepsl (IV) u (VI), ux nonydenue, cBoiictBa U npumeHeHue. CepHas KUCIIOTa U €€ COJIM, UX
MIPUMEHEHNE B HAPOJHOM X03s1HcTBE. [IpOM3BOACTBO CEPHOM KHCIIOTHI.

A3ot. CTpoeHHEe aToMa M MOJEKYJIbl, CBOWCTBA NPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHUE,
CBOMCTBA, NoytydyeHue u npumeHeHue. Conu aMMOHHMS, UX CBOWCTBA M NpuUMeHeHHe. OKCUIbI
azora (II) u (IV). A3otrHas Kucjota, ee CBOWCTBAa M NpUMEHEHHE. HuTpaTel U HUTPUTHI,
npobiieMa uX CoepKaHUs B CEIbCKOXO03IUCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. CtpoeHne aToma, aLIOTPONUs, CBoicTBa Oenoro u KpacHoro ¢docdopa, ux
npumeHenrue. OcCHOBHbIE coeauHeHus: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
docdarel. DochopHbie YIOOpEHUS.

Yraepoa. CtpoeHue aroma, aijaoTponus, CBOMcTBa Moaudukanuii, mpumenenue. OKCUABI
yraepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KaJbIHT, COAa, MOTAIl, WX
3HAUYEHUE B IPUPOJIE U KU3HU YEIOBEKA.

Kpemuuii. CTpoeHune aroma, KpUCTAIUIMUECKUNA KPEMHUI, €ro cBoiicTBa U npumeHeHue. Okcup
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CUIMKAThl. 3HAUEHUE COCTUHEHUN KPEMHHUS B
JKUBOU U HEXUBOM npupoae. [IoHATHE 0 CUIMKAaTHON IPOMBIIUICHHOCTH.

JemoncTpanum. [Tonyyenne u pacno3HaBanue Bojgopoja. KauecTBeHHass peakiusi Ha
raJOreHuJ-uoHbl.. B3anMOeNCTBHE KOHIIEHTPUPOBAHHOW a30THOM KMCIIOTBI C MEBIO.
JlaboparopHbie onbIThbl. (O3HakOMJIEHHME C cOCTaBOM MHUHepaibHOW Bojbl. 30. CBoiicTBa
pa30aBiIeHHOW CEpHOU KUCTOTHI. M3yueHune cBoicTB amMuaka. Pacrio3sHaBanue cojieii aMMOHMS.
['openue docdopa Ha Bo3ayxe u B kuciopoae. PacnosnaBanme ¢ocdaron. ['openue yrisa B
kuciopose. [lepexon kapboHATOB B THAPOKAPOOHATHI.

IIpakTuyeckne padorbl. 4. PemeHue skcrnepuMeHTanbHbIX 3anady no Teme «lloarpymnma
kucaoponay. 5. [lonydyenue, cobupanue u pacro3HaBaHUE ra3oB.

Kontpoasnas padora Ne2 no teme : Hemeramnsn»

Tema 5. OOoOmeHue 3HAHUI MO XMMHMH 3a KYpPC OCHOBHOII mkoJibl. IloaroroBka k
rocyaapcrBeHHoi urorosoii arrecrauuu (F'MA)

ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumMudeckux 31neMeHToB [l MI.Menneneesa.
@uU3NYeCKU CMBICI TOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB IEpUOJa M TPYMIbL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COEJUHEHHMH B MepHoJax M Ipynmax B
CBETE MPEACTABICHUI O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaueHue [lepuonnyeckoro 3akoHa.
Bunpl xumuueckux cBA3€dl M TUIBl KPUCTAJUIMYECKUX pelIeTOK. B3auMocBsA3b cTpoeHus u
CBOICTB BEILIECTB.

Knaccudpukanus XuMUUECKMX peakUuid [0 pa3JIMYHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyomux 1 o0pa3yromuxcs BEIIeCTB; HaTM4ne TpaHullbl paznena ¢a3; TernaoBoil addekt;
U3MEHEHUE CTEeNeHEeW OKHUCIEHUS AaTOMOB; WCIOJb30BaHHWE KaTajau3aTopa; HalpaBlieHUE
npotekanus). CKOpOCTh XMMHUYECKUX peakiuidi M (akTopsl, Biusione Ha Hee. OOpaTuMoOCTh
XUMHUYECKHUX PEAKINH U CIIOCOOBI CMEIIEHUsI XMMUYECKOTO PABHOBECHSI.

IIpocTeie M cnoxkHblE BemiecTBa. MeTauibl M HeMeTalibl. ['eHeTHueckue psAabsl MeTaia,
HEeMeTalla M mepexogHoro Meramwia. OKCuAbl W THAPOKCHABI (OCHOBAHMS, KHCIIOTHI,
amQoTepHble THIPOKCUBI), cou. MX cocTaB, kiaccudukanus U o01ue XuMUYECKIe CBOMCTBA B
CBETE TEOPUHU IEKTPOIUTUYECKON TUCCOLUAIIIH.

Hrorosasi KOHTpoOJIbHAsI paboTa 3a Kypc XuMuM 9 KJ1acca



6. TEMATHYECKHM IIJIAH
Temarnueckoe miiannposanue(8 Kiacc)

Ne ypokoB | Ha3Banmue pa3nena, riiaB | KoanuecTBo yacon
Bcero N3 uux (popmbl KOHTPOJISA)
KOHTPOJIbHBIX | MPAKTHYECKHUX
padoTr padoTt
1 Beenenue 5 - 1
2 ATOMBI xumuyeckux | 10 1 -
2JIEMEHTOB
3 [TpocTeie BemecTBa 8 1 -
4 Coennnenns xumuyeckux | 10 - 1
DJIEMEHTOB
5 HU3meHeHus, 17 1 1
MPOUCXOSIINE c
BEIIECTBAMHU
6 PacTBopenue. PactBopbl. 18 1 2
CaoiicTBa pacTBOpPOB
JJICKTPOJIUTOB
HUTOTO 68 4 5
TemaTnueckoe njannpopanmne(9 kiacc)
Ne ypokoB | Ha3panue pa3jiena, rijias KoauvecTBo yacoB
Bcero M3 nux (popmMbl KOHTPOJIS)
KOHTPOJIbHBIX NMPaKTHYECKHU
padort X pabort
1 Beenenue. Ob6mas | 9 1 -
XapaKTEPUCTHKA
XUMHYECKHX JJICMCHTOB U
XUMHYECKHUX PEaKIIHii
[lepuonuueckuii 3aKOH U
[Tepuoanyeckas cucTema
XUMHUYECKHUX 23jeMeHToB /I.
N. MenneneeBa
2 Mertasbl 19 1 3
3 HemeTtanbl 23 1 2
4 Opranuveckre BemecTBa 9 - -
5 O0oO1eHne 3HaHUK Mo | 8 1 -
XHMHHM 32 KYpPC OCHOBHOH
IIKOJIbI.
6 Htoro 68 4 5




8. OIMCAHHUE YYEBHO-METOJUYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUSA OBPA3OBATEJIBHOI'O ITIPOLHECCA

JIuteparypa nJis1 ydauuxcs:

Amuk6eposa JLIO. «3anumarenshas xumus», M, «ACT - IIpeccy, 2009r.

IMa6puensu O.C. Xumus. 9 knacc: paboyas TeTpanpb k yueonuky ['adpuensaa O.C. -- M.: [Ipoda,
2012.

E.A. Epemun, H.E. Ky3pmenko «CrnipaBoUHHUK IIKOJIbHKKA TT0 XxuMuu 8-11 kiace, M, «Jlpoday,
2000 r.

Xumus. 9 kiace: yaeOHUK A1 0011eo0pa3oBaTenbHbIX yupexkaenuit/ ['abpuensua O.C.. - M.:
Hpoda, 2012.

JlutepaTtypa sl y4uTeJs:

1. 'abpuensu O.C., Meroaudeckoe mocodue s yunurens. Xumus 8-9 kimace. - M.: JIpoda,
2008.

2. I'abpuensn O.C., OctpoymoB N.I'. Xumus. 9 kiacc: HactonpHas kHura yuutens. - M.:
Hpoda, 2004.

3. I'opxosenko M.IO. «[loypounsie pazpaboTku» no xumuu 9 kinacc, ML, «Bako». 2004 r.
4. Komucaposa JI.B., , Ilpucaruna U.I" «KoHTposnbHbIE U IPOBEPOUHbIE paOOTHI [0 XUMUH 9
knace», M., «9k3amen», 2007T.
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DJIeKTPOHHBIE OCO0US:
CD nucku «O0mas 1 HeopraHudeckas XuMusy, «Opranndeckas Xxumus» «BuptyansHas
nabopaTopus»

HNuTepHeT-pecypcesl:

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm

Texnuueckue cpeacsa obecneuenusn (cpeacrsa UKT):

MynsTUMEINIHBIT ~ KOMIOBIOTEpP, OCHOBHBIE TEXHHUYECKHE TpeboBaHus: rpaduyueckas
OTIEpallMOHHAsT CHCTeMa, MPUBOJ ISl YTCHUSI-3alUCU JIMCKOB, ayJAHO-BHJEO BXObI/BBIXOJHI,
BO3MOXXHOCTh BbIXOAa B VHTEpHET; OCHAIIEH aKyCTUYECKUMH KOJOHKaMH, MUKPO(GOHOM U
HayIIHUKaMU; B KOMIUIEKT BXOJMT IMAaKET MPHUKIATHBIX MPOTpaMM (TEKCTOBBIX, TAOJUYHBIX,
rpaduuecKux v Mpe3eHTAIlOHHBIX ).

MynbsTMEAMA TPOEKTOP.

OKpaH HaBECHOM.

9. INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA XUMUHU

OcHOBHBIC OHATHSI XUMHHU (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeICTaBJICHUH)
BbInyckHHMK Hay4uuTCA:

* ONMCBIBATh CBOMCTBA TBEPIBIX, )KUIKUX, TA3000pa3HBIX BEIIECTB, BBIACIAS MX CYIIECTBEHHBIE
MPU3HAKU;

* XapaKTEpU30BaTh BELIECTBA IO COCTaBYy, CTPOCHUIO M CBOMCTBAM, YCTAHABJIMBATH IPUYMHHO-
CJIE/ICTBEHHBIE CBSI3W MEK/y TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;


http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm

* PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHATUH «aTOM», «MOJEKYIa», «XUMHUYECKHI
AJIEMEHTY, «IIPOCTOE BEIIECTBOY», «CIOXKHOE BEIIECTBOY», «BAJICHTHOCTHY, HCIIOJB3YS 3HAKOBYIO
CUCTEMY XHMHH;

* U300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHYECKUX (OPMYN M CYIIHOCTb
XAMHYECKHUX PEAKIUI C TOMOLIBI0 XUMUYECKUX YPABHEHUI;

* BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIIECTB, a TAK)KE MACCOBYIO
JIOJTE0 XMMHYECKOTO DJIEMEHTA B COSIMHECHUSX JIJISl OLICHKH UX MPAKTUYSCKOW 3HAYUMOCTH;

* CPaBHUBATH 110 COCTaBY OKCH/IbI, OCHOBAHUSI, KUCJIOTBI, COJIH;

* KJIacCU(UIIUPOBATH OKCUIBI U OCHOBAHHUS 110 CBOMCTBAM, KUCIOTHI U COJIU TI0 COCTAaBY;

* ONMCHIBATh COCTaB, CBOMCTBa W 3HauYeHHWE (B MPHUPOJIE M MPAKTHYECKOH JIEATEILHOCTH
YeJIOBEKa) MPOCTHIX BEUIECTB — KUCIOPOa U BOAOPO/IA;

* TaBaTh CPAaBHUTEILHYIO XapaKTEPUCTHKY XMMUYECKHUX 3JICMEHTOB U BOKHEHIINX COCITUHCHHUN
€CTECTBCHHBIX CEMEHCTB IIEJTOYHBIX METAJUIOB U TaJIOTEHOB;

* [10JIb30BAThCS JTA0OPATOPHBIM 000PYIOBAHUEM M XHMUYECKOH TTOCYIOH;

* POBOJIUTh HECIIOKHBIE XWMUYECKUE OIBITHI M HAOMIOJACHWS 32 W3MEHEHUSMHU CBOWCTB
BEIIECTB B IMpPOIECCe HMX IPEBPAICHUN; COOJIOAATh MpaBUIa TEXHUKH OE30MacHOCTH IpU
MIPOBEJICHUH HAOFOICHUN U OIIBITOB;

* pa3nuyarh 3KCIEPHUMEHTAILHO KHUCIOTHI W HIEIOYH, TOJIb3YsACh HWHIMKATOPAMHU; OCO3HABATh
HEO0OXOAMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMU U IIEI0YaMHU.
Boinycknux noayuum 603mMOoNCHOCHb HAYUUMbCL:

* 2PAMOMHO 0OPAUAMBCAL C BEUECTNEAMU 8 NOBCEOHEBHOU HCUSHIU,

* 0CO3HABAMDb HEOOXOOUMOCMb COONIO0EHUs NPABUTL IKOA02UYEeCKU Oe30NACH020 N08edeHUsl 8
OKpYdHcaroujeli npupooHoll cpeoe;

* NOHUMAMb  CMbICA U HE0OX0OUMOCMb  COON00EHUs. NPeoOnucanuil, npeoiazaemvix 6
UHCMPYKYUAX NO UCNIOb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

* UCNONBL308AMb  NPUOOPEmMEHHble  KloUegble  KOMNEMEHMHOCMU — NpU  GbINOJHEHUU
UCCNe008amenbCKUX NPOeKmos no U3Y4eHuro C8OUCmS, CnOcob08 NONYYeHUsl U PACNO3HABAHUSA
sewecms;

* pazeueamv — KOMMYHUKAMUGHYIO  KOMNEMEHMHOCMb, UCHOAb3YS  CPeOCm8a  YCMHOU U
NUCLMEHHOU KOMMYHUKAYUU npu pabome ¢ meKkcmamu YyueOHuKa u OONOJHUMENIbHOU
JUmMepamypou, cnpagoyHbIMU madIUyamMu, NPoAGIAmMb 20MOBHOCMb K VEANCEHUIO UHOU MOYKU
3peHust npu 06CYHCOeHUU Pe3VTbMAamo8 8blNOIHEHHOU pabomul,

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBax U XUMUYECKUX NPOYeccax, KpUmuyecku
OMHOCUMBCSL K NCeBOOHAYYHOU UHGpopMayuu, He00OPOCOBeCMHOU peKlame, KaAcarouencs
UCNONb308AHUS PA3IUYHBIX BEUECME.

Ilepuonnyeckuii 3akoH W  NepHOAMYECKAS CHCTeMAa XHMHYECKHX  JJIEMEHTOB
. 1. MenpaesieeBa. CTpoeHue BelecTBa

BbIMyCKHHUK Hay4IHUTCS:

* KJIaCCU(DUIIUPOBATh XUMHUYECKHE JJIEMEHTHI Ha METaJUTbl, HEMETAJUIbI, 3JICMCHTHI, OKCHJIbI H
THAPOKCUABI KOTOPBIX aM(pOTEepHBI, U UHEPTHBIE SJEMEHTHI (Ta3bl) JUIsl OCO3HAHUS BaXKHOCTHU
YIOPSA0YCHHOCTH HAYIHBIX 3HAHHIA;,

* pacKpbIBaTh CMBICI Tiepuoanueckoro 3akona J[. 1. Menneneesa;

* ONTUCBHIBATh W XapaKTEePH30BaTh TAOJMYHYIO (DOpPMY TEPHOAMYECKOH CHUCTEMBI XHMHUYCCKUX
AIIEMEHTOB;

* XapaKTepHU30BaTh COCTAB ATOMHBIX SIJIEP U paclpeiesieHUE YUCITa AIEKTPOHOB 10 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHX JJIEMEHTOB MAJbIX TMEPUOJOB MEPHOJUYECKONH CHUCTEMBI, a TaKKe
KaJTUsl ¥ KaJIbIINS,

* pa3nUy4aTh BHJBI XUMHYECKOW CBSI3M: HMOHHYIO, KOBAJIECHTHYIO TMOJISIPHYIO, KOBAJEHTHYIO
HETIOJIIPHYIO U METAITHYECKYIO;

* 1300pakaTh AIEKTPOHHO-UOHHBIE (JOPMYIIBI BEIIECTB, OOPA30BAHHBIX XUMUYECKUMHU CBSI3SIMH
pa3HOTO BUJIA;



* BBISIBJISITh 3aBUCHMOCTh CBOWCTB BEILECTB OT CTPOCHHUS HMX KPUCTAUIMUECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHX;

* XapaKTEpU30BaTh XUMUYECKHUE JIEMEHTHI U UX COECIMHEHUS Ha OCHOBE I0JIOKEHHUS 3JIEMEHTOB
B MIEPUOJANYECKON cHCTeMe U 0COOEHHOCTEN CTPOEHUS X aTOMOB;

* OUCBHIBATh OCHOBHBIE ATanbl OTKpbITUA . 1. MeHneneeBplM NEPUOAUYECKOTO 3aKOHA H
NEPUOANYECKON CHCTEMbl XHMHUYECKHX OJJIEMEHTOB, JXU3Hb U MHOI00OpazHyl Hay4dHYIO
JIEATEIIbHOCTh YYEHOTO;

* XapaKkTepu30BaThb HAy4YHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE NEPHOJUYECKOr0 3aKOHa U
IIEPUOIUYECKON CHUCTEMBI XMMUYECKUX 3JIeMeHTOB 1. 1. Menneneena;

* OCO3HABaTh HAay4YHbIE OTKPBITUSA KaK Pe3yNbTaT JUIUTEIbHBIX HAOIIOJEHHM, OIMBITOB, HAYYHOU
IIOJIEMHKH, IIPEOIOJICHHS TPYAHOCTEN U COMHEHUM.

Buvinycknux nonyuum 603mModchocms HAYUUmMvcs:

* 0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX SHAHUL O NPAKMUYECKOU 0eamelbHOCIU Yel08eKd,

* OnUCHIBAMb U3YYEHHbIE 00BEKMbl KAK CUCTEMbL, NPUMEHSS I0SUKY CUCIEMHO20 aHANU3A,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NEPUOOUUECKOU CUCTEeMbl XUMUYECKUX I1eMEeHMOo8
07151 00BSCHEHUSL U NPEOBUOCHUS CBOUCME KOHKPEMHBIX eUeCms;

* pazeusamv UHQDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM VenyOnieHus 3HaHuui 00
ucmopuu CmanHo8ieHUs XUMUYECKol HaAYKU, eé OCHOBHbIX NOHAMULL, NepuooUtiecKko20 3aKOHA KaK
00HO20 U3 BANCHEUUIUX 3AKOHO8 NPUPOObl, 4 MAKHCE O COBPEMEHHLIX OOCMUNICEHUAX HAVKU U
MeXHUKU.

MHoroo0pa3ne XUMHYECKUX pPeaKkIuii

BBIITyCKHUK HAy4nuTCSA:

* OOBSICHITH CYTh XUMUYECKHX MIPOIECCOB U UX MPUHIMITHATHEHOE OTIIMIHE OT (PH3UICCKUX;

* Ha3bIBaTh [IPU3HAKYU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEAKLIUI;

* YCTaHABJIMBATh NPUHAICKHOCTh XUMUYECKON pEeaKLMU K ONPeNeIEHHOMY TUITY 10 OJIHOMY U3
KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) MO YMCIy M COCTaBY HMCXOJHBIX BEIIECTB U IMPOJIYKTOB
peaknuu (peakiuu COCTUHEHUS, Pa3IOKEHUs, 3aMEIICHUsT U O0OMeHa); 2) 10 BBIICICHUIO WU
MOTJIOUICHUIO TEIJIOTHI (peakuuH SK30TEPMHUUYECKUE M IHAOTEPMHYECKHE); 3) 0 MU3MEHEHUIO
CTENeHEeW OKMCIEHUS XMMHMYECKHUX 3JIEMEHTOB (peaklUUU OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE);
4) o 0OpaTUMOCTH TIporiecca (peakiuu 00paTUMbIe ¥ HEOOpaTUMBbIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKITUH;

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

* COCTaBJIATh YPABHEHHUS 3JIEKTPOIUTUYECKON TMCCOLMALUU KUCIIOT, IeJI0YeH, CoNel; MOIHbIE U
COKpalI¢HHbIE HWOHHBIE ypaBHEHUS  peakiuil oOMeHa; ypaBHEHUS  OKUCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIINA;

* MPOTHO3UPOBATh MPOAYKTHl XHUMHUYECKHX peakuuid 1Mo ¢opMyaamM/Ha3BaHUSIM HUCXOIHBIX
BEIIECTB; ONPEJEISITh UCXOIHBIE BELIECTBA 110 (OpMyJiaM/Ha3BaHUIM MPOIYKTOB pEaKLUu;

* COCTAaBIIATH YypPaBHEHUS pEaKUUW, COOTBETCTBYIOIIMX IOCIEI0BATEILHOCTH («IEMOYKE»)
IpEeBpaleHN HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBJISIT B IIPOLIECCE HKCIIEPUMEHTA MPU3HAKU, CBUACTEIBCTBYIOIIME O MPOTEKAaHUU
XUMUYECKON PEAKIINN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBA;

* OIPENIENSTh XapaKTep Cpelbl BOAHBIX PACTBOPOB KUCIIOT M IIEIOYEeH 10 U3MEHEHUIO OKPACKH
WHJUKATOPOB;

* IPOBOJUTh KA4YECTBEHHBIE PEAKIMH, TIOJATBEPKAAONINE HAIWYME B BOJHBIX PACTBOpax
BEILECTB OT/ICJIbHBIX KATUOHOB U AHHOHOB.

Buvinycknuxk nomyuum 603mMoiCHOCb HAYYUMBCA:

* COCMaBNAmb MONEKYIAPHblEe U NOJIHbIe UOHHblIE YPABHEHUS NO COKPAWEHHbIM UOHHbIM
VPaHeHUAM,

* IPUBOOUMb NpUMEPbl pearyuil, NOOMEEPHCOAIOWUX CYUWECNBOBAHUE B3AUMOCBAZU MEHCOY
OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX GeUecme;



* IPOCHO3UPOBAMb PE3YIbMAMbl 8030€lUCMEUs. PA3TUUHBIX (DAKMOPO8 HA U3MeHeHUe CKOPOCmU
XUMUYECKOU peakyuu,

* IPOCHO3UPOBAMb  PE3YIbMAmMbl  8030€lCEUsl  PA3IUYHLIX — (DAKMOpPO8 HA  cMeujeHue
XUMUYECKO20 PABHOBECUSL.

MHoroo0pa3ue BemecTs

BbInycKHUK Hay4YHUTCSA:

* OIPENENATh MPUHAJICHKHOCTh HEOPraHWMYECKUX BEUIECTB K OJHOMY M3 HW3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIbI BEIIECTB 110 UX Ha3BAHHSM;

* ONPEIeNSTh BAJIGHTHOCTD U CTETIEHb OKUCIICHHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX COCAMHEHUH 110 BAJIEHTHOCTSM M CTEICHSIM OKUCIICHUS
3JIEMEHTOB, a TaK)Ke 3apsA]aM HOHOB, YKa3aHHBIM B Ta0JIHIIE pACTBOPUMOCTU KUCIOT, OCHOBaHHIA
U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH HU3MEHEHUs (U3MUECKUX U XHMHUYECKHUX CBOMCTB MPOCTHIX
BEIIECTB (METAJIOB M HEMETAIOB) W WX BBICIIUX OKCHIOB, OOpPAa30BAHHBIX 3IIEMEHTAMHU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOWIME XUMHYECKHE CBOMCTBA, XapaKTEpHbIE MJI TPYII OKCHAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTepHblE JJs KaXIOr0 M3 KIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAaHUI, COJIEH;

* IPUBOJUTH IPUMEPHl pPEaKUui, MOATBEPKAAOIINX XUMUYECKHE CBONCTBA HEOPraHUYECKUX
BEIIIECTB: OKCUJIOB, KICIIOT, OCHOBAaHUH U COJIEI;

* OIIPENENSATh  BEIIECTBO-OKUCIUTENIb U BELIECTBO-BOCCTAHOBUTEIb B  OKUCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUX;

* COCTaBJIATh OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIN OajlaHC (U1l M3YyYEHHBIX peakuuid) 110
MPEJIOKEHHBIM CXEMaM PeaKIuii;

* IPOBOJUTH J1a0OPAaTOPHBIE ONBITHI, MOATBEP)KIAIOIIME XHUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

* IPOBOJUTH J1a0OPAaTOPHBIE OMBITHI MO TOJYYEHHI0 W COOMpaHHUIO Tra3000pa3HbIX BEIIECTB:
BOJIOPOJa, KMCIOPOJa, YIJIIEKUCIIOrO Ta3a, aMMHUAKa; COCTABIIATh YPABHEHUsI COOTBETCTBYIOIIMX
peaKunii.

Buvinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

* NPOCHO3UPOBAMb XUMUYECKUE C8OUCMBA 8eulecme Ha OCHOBe UX COCMABA U CMPOEHUS,

* NPOCHO3UPOBAMb CcnocobHOCmb sewecmaa NPOSAGIAMb oKucaumenvHole unu
80CCMAHOBUMENbHBIE CEOUCMEA C VUEMOM CMeEeNneHel OKUCIEHUs JJIeMEeHMOo8, 6X005UuUx 8 e20
cocmas;

* GLIABTIAMb CYUWYECMBOBAHUE 2EHEMUUECKOU 83aUMOCEA3U MeNCOY elecmeamu 8 pady. npocmoe
8ewecmeo — OKCUO — 2UOPOKCUO — COJlb,

* Xapakmepuzoeamu 0cobbvle C80UCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

* NPUBOOUMb NpUMEPbL YPAGHEHUL DeaKyull, 1excawjux 6 OCHO8e NPOMBIUUIEHHbIX CNOC0D08
NONYYeHUs AMMUAKA, CEPHOU KUCIOMbL, YY2YHA U CIMATU,

* onucvigams uauvecKue U XuMuueckue MNpoOYeccyl, ABIAIOWUECS UHACMbIO KpPy2080poma
gewecmes 6 npupooe;

* 0P2aHU306b16aMb, NPOBOOUMb YYEHUYECKUE NPOEKMbl NO UCCIe008AHUI0 CBOLUCME Beuecms,
UMeIoWUX 8aN*CHOe NPaAKmuieckKoe sHadenue.



