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IlosicHuTe ILHAA 3aIMCKA

Pabouas nmporpamma coctaBiieHa Ha ocHOBe aBTopckoii mporpammsl O. C. I'abpuensna, A. B. Kynuosoii «IIporpamMma 0cCHOBHOTO 00111eT0
00pa3oBaHus 10 XUMHUH 8-9 KIacChl» U OPUEHTUPOBaHA Ha paboTy Mo y4eOHHUKY U paboueit TeTpaau:

Tabpuensan, O. C. Xumus: 8 knacc: yueonux / O. C. I'abpuenan. — M. : [pogpa, 2016.
Tabpuensn, O. C. Xumus: 8 kiacc : pabouas mempaow k yueonuky O. C. I'abpuensna / O. C. I'abpuensan, C. A. Cnaokos — M. :

Ipodgpa, 2016.
Tabpuenan, O. C. Xumus: 9 knacc: yueonux / O. C. I'abpuenan. — M. : [pogpa, 2016.

T'abpuensn, O. C. Xumusi: 9 xnacc : pabouas mempaos k yueonuxy O. C. I'abpuenaua / O. C. I'abpuensn, C. A. Ciaokos — M. :
Ipodgpa, 2016.

Henun uzydenus xumun B 8§ — 9 kinaccax:

OCBOEHMe BaKHEHIINX 3HAaHUHM 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XMMUHU, XUMHUECKOW CUMBOJIMKE;

OBJIa/IeHHe YMEHUSIMH HaOJIr0/1aTh XUMUUYECKHUE SBJICHUS, IPOBOIUTh XUMUYECKUN SKCIIEPUMEHT, POU3BOJUTH pacueThl HA OCHOBE
XUMHAYECKUX (OPMYJI BEIIECTB M YPaBHEHUH XUMUYECKUX peaKIuii;

Pa3BUTHeE MTO3HABATEIBHBIX HHTEPECOB U MHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B MPOIIECCEe MPOBENECHUS XMMUYECKOTO IKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHNS 3HAHUN B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH [TOTPEOHOCTAMU;

BOCIIMTAHWE OTHOLIEHHS K XMMHUU KaKk K OJHOMY M3 (YyHIAMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JJIEMEHTY
00111€4eTI0BEYECKON KYIbTYPBHI;

NpYMMeHeHHe TOJNyYEHHBIX 3HaHWM U yMEHMH i1 Oe3011acHOr0 HCIHOJb30BaHUS BEIIECTB M MaTEpUajoB B OBITY, CEIbCKOM
XO035MCTBE M Ha NPOU3BOJACTBE, PEIICHUs NMPAKTHUYECKUX 3a1a4 B IOBCEIHEBHOW XU3HH, NMPEAYNPEKIACHUS SBICHUN, HAHOCSIIHUX
BpeJl 3/I0POBBIO YEJIOBEKA U OKPY/KAOILEN Cpele.

¢opmupoBanue y oOy4arommxcs yMEHHUs BUJETh U MOHUMAaTh LEHHOCTh OOpa30BaHUs, 3HAUMMOCTb XMMHUYECKOTO 3HAHUS IS
KaX/I0TO YeJIOBeKa HE3aBHCHMO OT €ro HpoQecCHOHATIbHON NeATeNbHOCTH; YMEHMs pa3indarh (akThl U OLEHKH, CPaBHHUBATh
OLICHOYHBIE BBIBOJBI, BUJETh HX CBS3b C KPUTEPHUSAMU OLEHOK M CBA3b KPUTEPUEB C ONPENEICHHOM CHCTEMOM LIEHHOCTEW,
(bopMyIHMpoBaTh M1 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

¢opmupoBanue y o0yJarommxcsi LEJIOCTHOTO MPEJCTABICHUS O MUPE M POJIM XMMHUHU B CO3JAaHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUM KapTUHBI MUPA; YMEHHS OOBSICHITH OOBEKTHI U MPOLIECCHl OKPYKAIOUIeH NeHCTBUTENIbHOCTH — MPHUPOJHOM, COI[MAIbHOM,
KYJIbTYPHOM, TEXHUYECKON CPEJIbl, UCIIOIB3YS I TOTO XMMUYECKHUE 3HAHNUS;

npuodpereHue 00y4arOIUMUCS ONBITA Pa3HOOOPA3HOM AEATEIbHOCTH, IO3HAHUS U CAMOTIO3HAHMSI; KITFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHTHOCTEH ), MMEIOUINX YHHMBEpPCAIbHOE 3HAYEHHE JUIsl Pa3IUYHbIX BHJIOB JAEATEIbHOCTU: PELIEHUs MpoOsieM, MPUHATHUS
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peleHuid, TOUCKa, aHanu3a U 00paboTku WH(pOpPMaNKUK, KOMMYHHKATUBHBIX HABBIKOB, HAaBBIKOB W3MEPEHUH, COTPYIHHYECTBA,
0e3011acHOr0 0OpalleHus ¢ BEIeCTBAMH B IOBCEJHEBHOM JKU3HU.

3agauu.

yuyeOHbIe: GOPMUPOBAHHUE CUCTEMbl XHMHUECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;

pa3sBHUBaIOLIUe: Pa3BUTUE JUYHOCTH OOYYAIOMIMXCS, UX MHTEJUIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBaHME, (POPMHUPOBAHUE Yy HUX
T'YMaHHUCTUYECKUX OTHOIICHUN U KOJIOTHYECKH IIeTIECO00Pa3HOTO TIOBEICHUS B OBITY U B TPY/IOBOH EATEIHHOCTH;

BOCHUTATEIbHBIE: (OPMUPOBAHNE YMEHHI 0€30IIaCHOTO OOpAICHHSI C BEIIECTBAMH, UCTIOIL3YEeMbIMU B MIOBCEAHEBHOW KU3HU; BHIPA0OTKA
MOHMMAaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHM XHMHUH, a TaKKe (POPMUPOBAHME OTHOLICHHS] K XMMHUU KaK K BO3MOXXHOW 00JacTH
OyyIien MpakTHIeCKOU IeATeTbHOCTH.

Iliianupyemble pe3yabTaThl 0CBOCHUS YU4eOHOI0 mpeaMera
Jluunocmuvle

B IICHHOCTHO-OPMEHTANMOHHOI c(epe — YyBCTBO I'OPAOCTH 32 POCCHMCKYIO XMMHUYECKYIO HayKy, T'YMaHHM3M, OTHOLIEHUE K TpyHy,
L[EJIEYCTPEMIICHHOCTB;
(¢opMHpOBaHHUe IEHHOCTH 3J0POBOTO M 0€30MacHOr0 00pa3a KU3HU; YCBOCHHE MPABWII HHINBUIYAJIFHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO
IIOBEJICHUS B UPE3BBIYAHBIX CUTYALUAX, YTPOXKAIOIINX )KU3HU U 3I0POBBIO JIFOJEH;
B TPYAOBOIi cpepe — rOTOBHOCTh K OCO3HAaHHOMY BBIOOpY AalibHeH1Iei 00pa3oBaTenbHOI TpaeKTopuy;
B MIO3HABATEJIbHON (KOTHUTHBHOM, HHTELJIEKTYaJIbHOM) c(pepe — yMEHHUE YIPABIIATH CBOEH IM03HABATEIBLHON JEATEIBHOCTHIO.
(popmupoBanHe OCHOB DJKOJOTMYECKOW KYJIBTYpPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO JKOJOTMYECKOIO MBIIUICHMS, pa3BUTHE
OTIbITa 3KOJIOTUYECKH OPUEHTUPOBAHHON pe(IeKCUBHO-OLIEHOYHON U MPAKTUYECKON JesITeIbHOCTU B dKU3HEHHBIX CUTYaIUX;

Memanpeomemnuie.

Pezynamusnvie YV/:

CaMOCTOSITENIbHO 00HAPYKUBATH U (POPMYINPOBaTh YUeOHYIO PoOIeMy, ONPEAEATh LeNb y4eOHOM NesTeIbHOCTH;
BBIIBUIaTh BEPCHUU pELICHHs] MPoOJIeMbl, OCO3HABaTh KOHEUHBIM pe3ysnbTaT, BBIOMpPATh U3 MPEUIOKEHHBIX U HUCKAaTh CaMOCTOSATEIbHO
CPEICTBA IOCTH)KEHHUS LIENH;
COCTABJIATH (MHIMBUYaJIbHO WIH B TPYIIIE) IJIaH PEIICHUs TPOOIEMBI;
paboTas 1o 1IaHy, CBepsiTh CBOU JCHCTBUS C LIENbIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKU CAaMOCTOSITENIBHO;
B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENILHO BHIPAOOTAHHBIE KPUTEPUH OLIEHKH!
e OO6HapyxuBaeT 1 GOpMyJIHUpYET yueOHYIO MPOOIEMY 0T PYKOBOJACTBOM YUHUTEIIS.
e CraBuT LEJb JEATETBHOCTH Ha OCHOBE MOCTaBJIEHHON MPOOIeMbl U IIPEJIaraeT HECKOJIBKO CIIOCOOOB €€ TOCTHKEHUSI.
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e (CaMOCTOSTENbHO aHAIU3UPYET YCIOBHS JOCTUXKEHHUS 1IEJIM HA OCHOBE YYETa BBIJCIICHHBIX YUHUTEJIEM OPUEHTHPOB JICUCTBHS B
HOBOM Y4e€0HOM Marepuae.

e [Inmanupyet pecypcsl Il JOCTHIKECHHUS LIEIIH.

e Ha3spiBaeT TPYAHOCTHU, C KOTOPBIMH CTOJIKHYJICS TPH PEIICHWM 3aJlayd, W MpeyiaraeT IyTH HUX IPEOJ0JICHUs/ M30eraHus B
NaJbHENIIEN NeITeIbHOCTH.

e HazpiBaeT TpyaHOCTH, C KOTOPHIMH CTOJKHYJCS MPH PEIICHUMW 3aJa4d, W MpeajiaraeT MyTH MX IMPEoJoJieHus/ u30eraHus B
JanbHEHIIEH IeITEeIbHOCTH.

Iloznasamenvnvie YVVJI:

aHAJU3MPOBATH, CPABHUBATH, KIIACCU(PHUIIMPOBATH M 000011aTh (DaKThI U SIBICHUSL.

BBISIBJISITH TIPUYHMHBI U CIIEACTBUS POCTHIX SBICHUH.

OCYULIECTBJISATH CPAaBHEHHE, KITACCU(PHUKAIIMIO, CAMOCTOSATEIILHO BEIOMPAst OCHOBAHMS U KPUTEPUH JIJISl YKA3aHHBIX JIOTHUECKUX OTCpaIlHii;
CTPOUTH JIOTUYECKOE PACCYKIICHHE, BKIFOYAIOIIEE YCTAHOBICHHE IPUYMHHO-CIICICTBCHHBIX CBS3CH.

€031aBaTh CXEMaTHYECKUE MOJICIIH C BBIJCICHUEM CYIICCTBEHHBIX XapaKTEPUCTHK 0OBEKTA.

COCTABJSATH TC3KCHI, PA3JINYHBIC BUJIBI TUIAHOB (TIPOCTHIX, CIIOXKHBIX U T.I1.).

npeodpa3oBbIBATH NHGOPMAIUIO U3 OJIHOTO BUAA B IPYroi (TaOiuIly B TEKCT U IIp.).

onpeneasiTh BO3MOXHBIC MCTOYHUKHA HEOOXOIMMBIX CBEJCHHI, MPOU3BOAMTH MOMCK WH(GOpPMAIMU, aHAIW3MPOBATh U OICHUBATH €6
JIOCTOBEPHOCTD

Kommynuxamusnvie YVJ]:

Co0u1101a€eT HOPMBI ITYOJUYHOM pEeYH M PETIaMEHT B MOHOJIOTE U TUCKYCCHUHU.

[Tonp3yeTcsi aeKBaTHBIMH PEYEBHIMH KJIWIIE B MOHOJIOTE (TIYOJUYHOM BBICTYIUIGHHH), TUAIIOTE, JUCKYCCHUHU. a/JIEKBATHBIMUA PEUYEBHIMU
KJIUIIIE B MOHOJIOTE (IMTyOJUYHOM BBICTYIUIEHUH ), TUAJIOTE, JUCKYCCUU.

(opmympyeT cOOCTBEHHOE MHEHHUE U MO3UIINIO, apI'YMEHTUPYET UX.

KOOPAMHMPYET CBOIO MO3UIHIO C TO3ULIUSAMU MapTHEPOB B COTPYIHUUECTBE MPH BBHIPAOOTKE 00ILEro.

yCTaHABJMBAeT 1 CPABHUBAET pa3Hble TOUKH 3PEHMS, IPEXK/Ie UeM IPUHUMATh pEeIIeHUs U JenaTh BEIOOP.

CIIOPHUT U OTCTAHBAET CBOIO MO3UIIMIO HE BPAXKIEOHBIM JJIsl ONIIIOHEHTOB 00Pa3oM.

OCYLIECTBJISIET B3aUMHBIN KOHTPOJIb U OKa3bIBACT B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb.

OPraHM30BbIBAET W IJIAHUPYET y4eOHOE COTPYAHWUYECTBO C yUYUTEIEM M CBEPCTHHKAMHM;, OMPEIEINSATh HEeNd W (PYHKIUH yJacTHUKOB,
CrocoObl B3aUMOACHCTBHUS; IJITAHUPOBAThH OOIIHE CITOCOOBI pabOTHI

IIpeomemmnunie:

BeinycKHUK Hay4uTCH:

XapaKTCPHU30BaTb OCHOBHBIC METO/AbI ITO3HAHU: Ha6J'IIO,Z[CHI/Ie, N3MCPCHUC, SKCIICPUMCHT,
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® ONHCHIBATH CBOWCTBA TBEP/BIX, JKUAKHX, Fa3000pa3HBIX BELIECTB, BHIJCISSA UX CYIIECTBEHHBIC IPU3HAKHY;

® DACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH «aToM», «MOJIEKYJIa», «XUMHUYECKUN IJIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0XKHOE
BEIIIECTBOY, «BAJICHTHOCTHY, «XUMHUYECKasi pEaKLUs», UCIIOJIb3YS 3HAKOBYIO CHCTEMY XHMUU;

® PACKPBIBATh CMBICI 3aKOHOB COXPAaHEHMs MacChl BELIECTB, IIOCTOSHCTBA COCTABA, aTOMHO-MOJIEKYJISIPHOW TEOPUH;

® pa3InYaTh XUMUYECKUE U (PU3MUECKHE SBICHUS; * HA3bIBATh XUMHUECKUE FIEMEHTBHI;

e OIpenessITh COCTaB BELIECTB 110 UX (GOpMYJIaM; * ONPEAEIATh BAJIEHTHOCTh aTOMa JIEMEHTA B COSMHEHUSX;

OIpeNeNATh THIl XMMUYECKUX peaKIuii;

Ha3bIBATh MPU3HAKU M YCIOBHS MIPOTEKAHUA XMMUYECKUX PEaKIIHii;

BBISIBIISITH TIPU3HAKH, CBUICTEIBCTBYIOIINE O TIPOTEKAHUN XUMHUECKOW PEAKIINU TIPU BHITIOJTHEHUH XUMHUYECKOTO OTIBITA;

COCTaBIIATH (POPMYIIBI OWHAPHBIX COETUHEHHIA;

COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKIIHIA;

coOnroaaTh npaBuia 6€30nacHoOi paboThI IPU MPOBEAECHUN ONBITOB;

10JIb30BAThCS 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILLIECTB;

BBIYHUCIISATH MACCOBYIO JI0JII0 XMMHUYECKOI'0 3JIEMEHTA 110 OpMYJie COeAMHEHUS;

BBIUUCIIATH KOJMUYECTBO, 00bEM HJIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB WM IPOAYKTOB PEAKIIUU;

XapakTepu3oBaTh (HU3MYECKHE U XUMUUECKUE CBOICTBA MPOCTHIX BELIECTB: KUCIOPOia U BOAOPOAA;

HOJIy4aTh, COOMPATh KUCIOPO U BOJOPO/;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BELIECTBA: KUCIOPOI, BOJOPOL;

pacKpbIBaTh CMBICH 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICI OHATUN «TEMIOBOM 3PPEKT peaKkum», «MOJISPHBIA 00bEM»;

XapakTepru30BaTh (PU3MUECKHE U XUMUIECKHUE CBOMNCTBA BOJIBI,

PacKpbIBaTh CMBICI TOHATHUS «PACTBOPY;

BBIYHCIIATH MAaCCOBYIO JOJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COEAMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

XapakTepu3oBaTh (PU3NYECKHEe M XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEIIECTB: OKCHAOB, KHCIOT, OCHOBAHHIA,

COJIeH;

OTIpeNeNATh MPUHA/IICKHOCTD BEIIECTB K ONPEICIICHHOMY KJIacCy COSTUHEHHI;

COCTaBIIATH (POPMYITBI HEOPTAHWIECKUX COSAMHEHUH N3YUYEeHHBIX KIIACCOB;

TIPOBOJTUTH OTIBITHI, OATBEPIKAAIOIINE XUMHUYECKIE CBOMCTBA H3yYCHHBIX KJIaCCOB HEOPTAaHWYECKHUX BEIIECTB;

pacIio3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEI0YeH TI0 M3MEHEHHIO OKPACKU UHINKATOPA,
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®  XapaKTEepU30BaTh B3aMMOCBS3b MEXKIY KJlacCCaMU HEOPTaHUYECKUX COEIMHEHUM;

e packpbiBaTh cMbIch [lepuoauueckoro 3akona [[.M. MenneneeBa;

e OOBACHATH (PU3UUECKUN CMBICT aTOMHOTO (TIOPSIKOBOI0) HOMEpPAa XMMHUYECKOTO JIEMEHTa, HOMEPOB TPYIIIBI M MEPUOIa B IEPHUOTUIECKOM
cucreme /.M. MeHnneneena;

e OOBACHATH 3aKOHOMEPHOCTU U3MEHEHUSI CTPOEHUS aTOMOB, CBOICTB 2JIEMEHTOB B Ipe/ieaxX MaJlblX IEPUOJIOB U IJIaBHBIX HOATPYII,

® XapakTepu3oBaTb XMMHYECKHE 3JIEMEHThl (OT BOJOpOJAa [0 KajbliMs) HA OCHOBE HX IOJIOKEHHMsI B nepuojaudeckoil cucreme J[.U.

MeneneeBa 1 0COOEHHOCTEH CTPOSHUSI UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB IepBbIX 20 311eMeHTOB nepuoanyeckoi cucreMsl .. Menneneesa;

PACKpBIBATh CMbICII IOHATUI: «XUMHUYECKAs CBSI3bY, «3JEKTPOOTPULIATEILHOCTDY;

XapaKTepru30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOICTB BEIIECTB OT THIIA KPUCTAIIIMUECKOM PEeLIeTKH;

OTIpeNieNATh BU XMMUYECKOH CBSI3U B HEOPIaHUYECKUX COCIMHEHMSIX;

n300pakaTh CXEMbI CTPOCHMSI MOJIEKYJI BEILIECTB, 00Pa30BAHHBIX PAa3HBIMU BUIaMU XUMHUECKUX CBA3CH;

PAaCKpBIBATh CMBICH TOHATHH «HMOH», «KAaTHOH», «@HHOH», <QJIEKTPOJMTBDY, «HEIIEKTPOIMUTBHD), «IJIEKTPOJIUTUYECKAs JUCCOLUALMS,

«OKHUCIIUTEIIbY, «CTENEeHb OKUCIECHUS» «BOCCTAHOBUTEIbY, «OKHCICHHUE», «BOCCTAHOBIICHUEY;

OIPEEIATh CTENEHb OKUCIEHHSI aTOMa 3JIEMEHTA B COEIMHEHNUN;

PACKpBIBATh CMBICII TEOPUHU HJIEKTPOIUTUYECKON JUCCOLMALIUMY;

COCTABJIATh YPABHEHUS 3JICKTPOJIUTHUECKON JUCCOIMALIMU KUCIIOT, IIeJI04eH, collel;

OOBSICHATB CYIIHOCTb IPOIIecCa SIEKTPOIUTHUECKON JUCCOIMALIMI U PEaKLIUii HOHHOTO OOMEHa;

COCTABJISATh TOJIHbIE U COKpAIllEeHHbIE HIOHHBIE YPaBHEHUS peakiui oOMeHa;

OTIpeNieNIATh BO3MOXHOCTb IMMPOTEKAHMs peaKkIii HOHHOTro 0OMeHa;

IIPOBOAMTD PEAKIIMH, TOATBEPKAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEILIECTB;

OTIPEEIATh OKUCINUTENb U BOCCTAHOBUTEND;

COCTaBJISITh YPAaBHEHUS! OKUCIIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PaKTOPBHI, BIUSIOLINE HA CKOPOCTh XMMUUYECKOMN peakluu;

KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIIUU 10 PA3IMYHbIM IIPU3HAKAM;

XapaKTepU30BaTh B3aMOCBSI3b MEX/1Yy COCTaBOM, CTPOCHHUEM U CBOMCTBAMU HEMETAIIJIOB;

MPOBOAMTD OMBITHI 10 MOJTYYEHHIO, COOUPAHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB Ia3000pa3HbIX BEUIECTB: YIIIEKUCIIOT0 ra3a, aMMHUaKa;

pacIio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: YITIEKUCIbIN ra3 1 aMMHaK;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOCHHUEM U CBOMCTBAMH METAJLJIOB;

Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (opMyJie: MeTaH, 3TaH, STUJIEH, METaHOJI, 3TaHOJ, INIULEPHUH, YKCYCHAs KHCIO0Ta, aMUHOYKCYCHas

KHCJIOTa, CTEAPUHOBAsI KUCIIOTA, OJIEMHOBAs KUCJIOTA, IIIF0K03a;

® OLEHUBATh BIMSHUE XUMHUECKOTO 3arpsA3HEHMs OKPY>KaIOIel cpeibl Ha OPTaHU3M YeJIOBEKa;
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IrPaMOTHO 00paIaThCs C BEMIECTBAMU B TTOBCETHEBHOM JKU3HH
ONpEeNIENsATh BO3MOXHOCTh MMPOTEKAHUsI PEAKIUN HEKOTOPBIX MPEJICTABUTENICEH OpPraHMYECKUX BEIIECTB C KHUCJIOPOJOM, BOJOPOJIOM,
MeTaJlIaMH, OCHOBAaHUSMH, TaJIOT€HAMHU.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCH

BBIJIBUT'aTh U IPOBEPATh HKCIEPUMEHTAIbHO TMIIOTE3bl O XMMMYECKMX CBOMCTBaX BELIECTB Ha OCHOBE MX COCTaBa M CTPOCHHUSA, UX
CHOCOOHOCTH BCTYINATh B XUMHUECKUE PEAKIMH, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIMA;

XapaKTepU30BaTh BEILIECTBA II0 COCTaBY, CTPOEHUIO M CBOMICTBaM, YCTaHABIMBAaTb IPUUMHHO-CIEACTBEHHBIE CBA3HM MEXAY TaHHBIMU
XapaKTepUCTHUKAMU BEILIECTBA;

COCTABJIATh MOJIEKYJISIDHBIE U [10JIHbIE HOHHBIE YPABHEHUS 0 COKpAILEHHBIM HOHHBIM YPaBHEHUSIM;

IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKMCIUTEIbHBIE WM BOCCTAHOBUTEIbHBIE CBOMCTBA C YYETOM CTENEHEH OKUCIICHUS
3JIEMEHTOB, BXO/SIIUX B €0 COCTaB;

COCTaBJIATh YPABHEHUS peaKkluil, COOTBETCTBYIOIIUX MOCIEI0BATEIbHOCTH IPEBPALLICHUI HEOPraHMUECKUX BELIECTB PA3JIMYHBIX KJIACCOB;
BBIJIBUT'aTh U IPOBEPSTH SKCIEPUMEHTAIBHO TUIOTE3bl O pe3yibTaTaX BO3JEHCTBHUSA pa3iMyHbIX (JAKTOPOB HAa HM3MEHEHHE CKOPOCTH
XUMHUYECKON peaKkiui;

UCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS JJIs1 IKOJIOTMYECKU TPAMOTHOT'O TIOBEJICHUS B OKPYKaIOILEH Cpele;

UCIIOJIb30BaTh NMPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMM IPU BBIIIOJIHEHUU MPOEKTOB M y4EOHO-UCCIIEOBATEIbCKUX 33Jau 110 U3YYEHUIO
CBOICTB, CITOCOOOB MOJIYYEHUSI U PACTIO3HABAHUS BELIECTB;

00BEKTHBHO OLICHUBATh MH(POPMALIMIO O BEIIECTBAX U XUMUUECKUX IMpolieccax;

KPUTUYECKH OTHOCHUTBCS K TICEBJOHAYYHON HH(DOPMAINK, HET0OPOCOBECTHON peKsiaMe B CpeJICTBaX MacCOBOW MH(POPMALINY;

OCO3HABATh 3HAUYEHUE TEOPETUUYECKUX 3HAHUM 10 XUMUH ISl IPAKTUYECKOH EATEIbHOCTH YEJI0OBEKA;

cO3/aBaTh MOJENIU M CXEMbI JUIsl pelieHHs] Y4eOHbIX M MO3HABaTENIbHBIX 3aJay; MOHUMaTh HEOOXOAMMOCTh COONIOACHUS IMpeANnucaHui,
npeiaraéMblX B MHCTPYKIUSAX 110 UCIIOIb30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIp.
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Conep:xkanue y4eOHOT0 npeamera

8 kiace
Beeoenue

IIpenmer xumuu. MeToapl MO3HAHUS B XMMUU: HAOJIOJEHHUE, SKCIEPUMEHT, MOJIeIUpOBaHUe. VICTOUHNKN XMMHUYEeCKOH MHpopMaluu, ee
MOJIydEeHUE, aHAJIN3 U TPEACTABICHUE €r0 pe3yabTaToB. [IOHATHE O XMMUYECKOM 3JIeMEeHTe U (opMax €ro CymieCTBOBaHHS: CBOOOIHBIX aTOMax,
IPOCTBIX M CIIOKHBIX BemlecTBax. [IpeBpamienus BemiecTB. OTiaMuMe XMMHMYECKMX peakUUil oT (pu3nuecKkux sBieHuil. Poiab XuUMuu B KHU3HU
yenoBeka. Xemodmius u xemodooOus. KpaTkue cBefeHHs W3 HUCTOPHHM BO3HHKHOBEHHS W Pa3BUTHS XUMHHU. POJIb OTEUECTBEHHBIX YUEHBIX B
CTAaHOBJICHUM XUMHMUYeCKOW Hayku — pabotsl M. B. JlomonocoBa, A. M. Bbyrtneposa, [I. 1. MenneneeBa. Xumuueckass CUMBOJIMKA. 3HAKU
XUMHYECKHX 3JEMEHTOB M MPOUCXOXKIACHWE WX Ha3BaHWH. Xumudeckue Qopmynbl. MHnmexkcel U koddpdummentsl. OTHOCUTENbHBIE aTOMHAs U
MoJekyssipHas maccel. [IpoBeneHue pacueToB MaccoBOW JOJIM XMMHUYECKOIO 3JIEMEHTa B BELIECTBE Ha OCHOBe ero (opmyisl. Ilepuonuueckas
cuctema xuMmudeckux snemeHToB [[. 1. MenneneeBa, ee cTpykTypa: Maible U OOJIbIINE IEPUO/IbI, TPYIIBl U MOArpymnmsl. Ilepuoanueckas cucrema
KaK CIIPaBOYHOE ocoOue JUIsl MOJIyYeHHsI CBEACHUN O XUMHUYECKHX JIEMEHTaX.

Hemoncmpayuu. 1. Monenu (mapoctepxHeBbie U CTioapra— bpurineba) pa3iaudHbIX TPOCTHIX M CIOXKHBIX BemecTB. 2. Koimekmus
CTEKJISTHHOW XMMHMUYECKOH nocybl. 3. Koulekius MatepualioB 1 U3AEIUN U3 HUX HAa OCHOBE aIFOMMHMSL. 4. B3aumonelicTBue MpaMopa ¢ KUCIOTON U
MOMYTHEHHE U3BECTKOBOU BOJIbI.

Jlabopamopnvie onvimul. 1. CpaBHEHHE CBOICTB TBEPABIX KPUCTAIUIMUECKUX BELIECTB M pacTBOPOB. 2. CpaBHEHHE CKOPOCTH MCHApEHHS
BOJIbI, OJIEKOJIOHA U ATHJIOBOTO CIIUPTA ¢ (PUIBTPOBAIBHON OyMaru.

Tema 1. Amomut Xumuyueckux snemenmos
ATOMBI Kak (hopMa CyIIECTBOBAHUS XHMHYECKUX 3IeMEHTOB. OCHOBHBIE CBEICHHS O CTPOECHHUH aTOMOB. Jloka3aTenbCcTBa CIIOKHOCTH
cTpoeHust aromoB. OnbiThl Pesepdopaa. Ilnanerapnas monens crpoenus atoma. CocTaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS
aTOMHas Macca. B3anMoCBs3b MOHATUI «TIPOTOH», «HEUTPOH», KOTHOCHUTEIbHAS aTOMHas Macca». M3MeHeHue dncia NpoToHOB B sIpe aToMa —
00pa30BaHNE HOBBIX XUMUYECKUX 3JIEMEHTOB. V3MeHeHHe unciia HEMTPOHOB B siipe aToMa — o0pa3oBaHue U30TonoB. COBpEMEHHOE ONpeeIeHHe
HOHSTHS «XMMHYECKHH 371eMeHT». M30Tomnbl Kak pa3HOBUAHOCTH aTOMOB OJHOIO XMMHYECKOIO 3JEMEHTA. DJIEKTPOHbl. CTPOEHHE DIEKTPOHHBIX
YpOBHEH AaTOMOB XHMHUYECKHUX D3JEMEHTOB MasbIX MepuoaoB. lloHsATue O 3aBeplIEeHHOM »JJIEKTPOHHOM YypoBHe. llepnoanueckas cucrema
XxuMHu4eckux sneMmeHToB /. 1. MenzeneeBa u cTpoeHne aTOMOB — (PU3MUECKUI CMBICII TIOPSIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa TPYIIbl, HoMepa
nepuoa. MI3mMeHeHue uncia 3JeKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOI'O 3JeMEeHTa — 00pa30BaHUE MOJIOKUTENbHBIX U
OTpHILIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU METAJUIOB M HeMeTasioB. [IpUYMHBI U3MEHEHUS METAUIMYECKUX U HEeMEeTaJUTMYECKUX
cBOMcTB B mepuojax u rpymmnax. OOpa3zoBanue OMHapHBIX coenuHeHHH. [loHsTne 00 HOHHON cBsi3u. CxemMbl OO0pa30BaHUS HOHHOM CBSI3U.
8
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B3anmMopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEXIy CO00ii — oOpa3oBaHME IBYXaTOMHBIX MOJIEKY1T NHPOCTHIX BemiecTB. KoBaneHTHas
HEMoJISIpHasi XUMUYECKasi CBA3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyibl. B3anMozeiicTBue aToMOB HEMETAUIOB MEXAY co00i — oOpa3oBaHUe
OMHAPHBIX COCAMHECHUN HEMETAJIOB. DIEKTPOOTPULIATEIHbHOCTh. KoBaneHTHAs momsipHas cBsi3b. [IOHATHE O BaJCHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BbIBaTh KOBAJIEHTHBIE XUMUYeckue cBsizu. CocraBieHue GopmMys OMHAPHBIX COEIMHEHUH MO BaJeHTHOCTH. HaxokaeHue BaJlIeHTHOCTHU IO
dbopMynie OMHAPHOTO COEAMHEHHUs. B3anMojelicTBUe aTOMOB METAIIOB MEXIy co00il — oOpa3oBaHHMe METALIMYECKUX KpucTawioB. [lonstue o
METAJIJTNYECKON CBS3H.

Hemoncmpayuu.1 . Moaenu aToOMOB XMMHUYECKHX 3yeMeHTOB. 2.Ilepumoamueckas cucrema xumuyeckux siaementoB J[. M. MenneneeBa
(pa3nmuunbie POPMBI).

Jlabopamopusie onvimei. 3. MonenupoBaHUe TPUHIMIA JCUCTBUS CKAHUPYIOMIEro MHKpockoma. 4. M3roToBieHue Moneneii MOJICKYI
OMHAPHBIX COCIMHEHUM. 5. VI3roToBIeHNE MOACIIH, WIUTFOCTPUPYIOIIEH CBOMCTBA METAJUIMUECKON CBSI3HU.

Tema 2. IIpocmote seuyecmea

[Tonoxxenne MetayyioB W HemeTauioB B llepumomnueckoit cucreme xummdeckux siaeMmeHToB . M. MenneneeBa. Bakneilume mpocTbie
BEIIIECTBAa — METAJUIBI (XKeNe30, ATFOMUHUHN, KallbIMid, MarHui, HaTpui, kanuii). OOmme ¢pu3nvyeckue CBOWCTBA METAJUIOB. BakHeime mpocTeie
BellleCTBa-HEMETAIIbl, O0pa30BaHHbIE aTOMaMM KHCJIOPOJa, BOAOPOJA, a30Ta, cephl, ¢ocdopa, yriepona. Monekynbl MPOCTHIX BEIIECTB-
HEMETAJUIOB — BOJIOPOJa, KUCIOPO/Ia, a30Ta, rajJoreHoB. OTHOCUTENbHAs MOJieKysipHas Macca. CrioCOOHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX MPOCTBIX BEUIECTB — aJUIOTPONUs. AJUIOTpOMHbIE MoaupUKanMu Kuciaopona, docdopa, onoBa. Meraminyeckue u
HEMETAJUIMUYECKUE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTEIBLHOCTH 3TOTO moHsTHs. Ynucno ABoraapo. KommnuectBo BemiectBa. Mosibs. MomsipHast
Macca. MomnsipHblii 00beM Ta3000pa3HbIX BemlecTB. KpaTHble €IWHUIBI W3MEPEHUS KONUYECTBAa BEIIECTBA — MWILIUMOIb M KHIOMOJb,
MUJUTUMOJIIpHAsT W KWAJIOMOJISIPHAsE MAacChl BEIIECTBA, MUJUIMMOJSIPHBIM W KHJIOMOJSIPHBIH OOBEMBI Ta3000pa3HBIX BEMIECTB. PacyeTsl ¢
HCIIOJIb30BAaHUEM TIOHATUH «KOJHUYECTBO BEIIECTBA», «MOJSPHASI MACcCay», «MOJISPHBIA 00BEM ra30By», «4UCI0 ABOTaIPO».

Iemoncmpayuu.1.Ilonydenue o3ona. 2.00pa3isl Genoro M ceporo ojoBa, Oermoro u kpacHoro Qocdopa. 3.Hekoropsie MeTamibl u
HEMETAJUIbl C KOIMYECTBOM BelecTBa | Mojib. MomsipHbIi 00beM ra3000pa3HbBIX BEIECTB.

Jlabopamopnvie onvimei. 6. O3HAKOMIICHHE C KOJUICKIHEH MeTayuIoB. 7. O3HaKOMIIEHHE ¢ KOJUIEKIINEH HEMETALIOB.

Tema 3. Coeounenus Xxumuueckux 31eMeHmos

Crenenp okxucienus. CpaBHEHHE CTENEHU OKHCIEHUS U BaJeHTHOCTU. OmnpeleneHue CTENeHH OKHUCICHHS 3J€MEHTOB B OMHAapHBIX
coeaunenusix. Cocrapinenue (opmyn OMHAPHBIX COEAMHEHHH, oOmmi crnoco0 MX Ha3BaHUil. bUHapHbIEe COeTUHEHHS METAJUIOB M HEMETAaJUIOB:
OKCHJIbI, XJI0pHabl, cynbduasl u np. CocraBienue ux ¢popMyi. buHapHble cOeIMHEHNS HEMETAIIIOB: OKCHUbI, JIETyYHE BOJIOPOJHBIE COSAUHEHNUS,
UX COCTaB U Ha3BaHus. IIpencraBuTenn OKCHIOB: BOAA, YITIEKUCIBIN a3, HerameHas u3BecTb. IIpencraBurenu neTy4nx BOJOPOIHBIX COEANHEHUIM:
XJ0pOBOAOPO M aMmmHuak. OCHOBaHMS, UX COCTAaB U Ha3BaHUsA. PacTBOpUMOCTh OCHOBaHUM B Boje. [IpencraBureny menoyen: rupOKCUIBI HATPHs,
Kanus M Kanblus. [loHatme o0 WHAMKATOpaX M KauyeCTBEHHBIX peakiusax. Kuciaorsl, mx cocraB u Ha3BaHus. Kiaccuduxanus KUCIOT.
[IpencraBuTenu KUCIOT: cepHasi, coiisiHasi, a3oTHas. [lonatue o mkane kuciaotHoctH (mkaia pH). M3menenue okpacku uHaukaropoB. Conu Kak
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NPOM3BOJIHBIE KUCIOT M OCHOBAaHMi, X COCTaB M Ha3BaHus. PacTBopumocTh coieil B Boje. [IpeacraBurenu comneil: Xxjaopua HaTpus, KapOoHAT U
dochar xanbuus. AmopdHbIE M KPUCTAJUIMUECKHE BelIecTBA. MEXMONEKYyIspHbIE B3aUMOJCHCTBUSA. THMBI KPUCTALIMYECKHX PEHIETOK.
3aBUCHMOCThH CBOMCTB BEIIECTB OT THIIOB KPUCTAJIUTMUECKHUX PEHICTOK. YUHCThIC BElecTBa U cMecH. [IpuMephl KUIKUX, TBEPIbIX U ra3000pa3HbIX
cmeceil. CBoiicTBa YHUCTBIX BewlecTB U cmeceil. Mx cocraB. MaccoBas u oObeMHas [OJM KOMIIOHEHTa cMecH. Pacderbl, CBsA3aHHbBIE C
WCIIOJIb30BAHUEM TOHSTHUS «I0JIS».

Lemoncmpayuu.1.00pa3ipl OKCUI0B, KUCIIOT, OCHOBaHUM U coliel. 2.Moienu KpUCTauInYecKUuX PEeIIeTOK XJIOpUaa HaTpus, aliMasa, OKCuaa
yraepoaa (IV). 3. KucnoTHo-11e104HbIe UHAUKATOPbI, U3MEHEHUE UX OKPACKH B Pa3JIMYHBIX cpefax. 4.YHuBepcalbHbII UHIUKATOP U U3MEHEHUE
€ro OKpacky B pa3inuHbIX cpepax. S.1Ikama pH.

Jlabopamopnsie onvimsi. 8. O3HaKOMIICHUE ¢ KOJUIEKITMEH OKCUIOB. 9. O3HaKoMiIeHHE cO cBoiicTBaMu amMmuaka. 10. KauecTBeHHas peakius
Ha yriekuciaslid ra3. 11. Onpenenenue pH pacTBopoB KUCIOTHI, 11ea04d U BoAbl. 12. Onpenenenve pH TUMOHHOTO U sI0JJOYHOTO COKOB Ha Cpes3e
mwio10B. 13. O3nakomiieHne ¢ KoJjuiekuueu coied. 14. O3HakomIIeHHE C KOJUIEKUMEW BEIIECTB C pa3HbIM THUIIOM KPUCTAUIMUECKOW PELIETKU.
H3roroBieHue MOIeIIeH KPUCTAIUIMYECKUX perieTok. 15. O3HakoMIIeHHe ¢ 00pa3iioM TOPHOH MTOPO/IHL.

Tema 4. Uzmenenusn, npoucxooauwjue c euiecmeamu

[TonsiTuEe sIBIEHUM, CBSI3aHHBIX C U3MEHEHUSMH, MMPOUCXOJSUIMMU C BEHIECTBOM. SIBJIEHUSA, CBSI3aHHBIE ¢ M3MEHEHUEM KPHCTAJUIMYECKOTO
CTPOCHHS BEIIECTBA MPU MOCTOSHHOM €ro coctaBe, — (u3nueckue siBaeHus. Ouznueckue SBICHHUS B XUMUU: JUCTUIUIALUSA, KPUCTAJUIU3AIIHS,
BEIMIAPMBAHWE W BO3TOHKA BEHIECTB, (WIBTPOBaHWEC M IEHTpU(yrupoBaHue. SIBICHHS, CBS3aHHBIC C W3MEHCHHEM COCTaBa BEIIECTBA, —
XUMH4YecKue peakiuu. [Ipu3Haku ¥ ycnoBUs MPOTEKaHHs XMMHUYECKUX peakluid. BrigeneHue TemnoTsl U cBeTa — peakuuu ropenus. [lonsrue o6
9K30- M JHJOTEPMHUUECKHX PEAKIUAX. 3aKOH COXPAHEHMS] MAcChl BEIIECTB. XMMHUYECKHE YpaBHEHHUs. 3HAUE€HWE HHJACKCOB U KOA((PHUIIMEHTOB.
CocraBiieHue ypaBHEHUI XMMUYECKHUX peakiuil. PacueTsl Mo XUMUUECKUM ypaBHEHUAM. PelieHue 3aa4 Ha HaX0XACHUE KOJIMYECTBA, MACCHI HIIH
00beMa TPOJIYKTa PEaKIUU MO KOJUYECTBY, Macce WIM 00bEMY HCXOJHOTO BeliecTBa. PacueTvl ¢ WCMOIB30BAHMEM TOHSTHS <«IOJIS», KOTHIa
HCXOJHOE BEIECTBO JIaHO B BUJIE PACTBOPA C 3aJaHHOW MacCOBOM JI0JIEN paCTBOPEHHOIO BELIECTBA UJIU COAECPIKUT ONPEAEICHHYIO JOJII0 IPUMECEM.
Peakuuu pasznoxenus. IIpencraBinenue o ckopoctn xumudeckux peakuuii. Katanuszatopsl. @epMmenTtsl. Peakumu coeaunenns. Karanutuueckue u
HEKaTaTUTUYECKUE peaklnu, oOpaTuMble U HeoOpaTHMble peakuuu. Peakiuu 3amenieHus. Ps akTHBHOCTH METaIOB, €r0 MCIOJb30BaHHUE IS
MPOTHO3UPOBAHMS BO3MOKHOCTH MPOTEKAHUS PEAKIIUN MEXIY METAIUIAMU M KUCJIOTaMHU, PEAKIMil BBITECHEHUS] OJJTHUX METaJUIOB M3 PaCTBOPOB MX
coneit qpyrumu Mmetaiuiamu. Peakimu oOmena. Peakmuu HeilTpanuzanuu. YCIOBUS MPOTEKaHUS peaklnii oOMeHa B pacTBopax J0 KOHIA. THIbI
XMMHYECKUX PEAKIMi Ha MPUMEpPE CBOWMCTB BOABL. Peakius pa3noKeHus — 3JIEKTPOJIU3 BOJbl. Peakiuyu coequHEeHns — B3aUMOJIEVCTBHUE BOJIBI C
OKCHJaMU METAJJIOB U HEMETAJUIOB. Y CJIOBUE B3aWMOJICUCTBUS OKCHUJIOB METAJUIOB M HEMETAIOB ¢ BOAOW. [IoHsaTHE «ruapokcuas». Peakunu
3aMEIIeHHs — B3aUMOICHCTBUE BOBI ¢ MeTa/uiaMu. Peakiiun oOMeHa — ruApOIIN3 BEIIECTB.

Jemoncmpayuu. Tlpumepbl GU3NYECKUX SIBICHUMN: a) TulaBlieHUe napaduHa; 0) BO3rOHKA 1Hoaa Uil OSH30MHON KHUCIOTHI; B) pacTBOpEHHUE
OKpAaIIeHHBIX cojeil; T) qudy3us TyMUCTHIX BEIIECTB C TOPSAIIEH JTaMIIOYKA HaKkamuBaHus. [[pumMepsl XUMHUECKUX SBIICHUIN: a) TOPEHUE MarHus,
docdopa; 6) B3auMoAEHCTBHE CONSIHOW KUCIOTHI ¢ MPaMOpPOM WJIM MENIOM; B) monydeHue ruapokcunaa meau (II); r) pacTBopeHune moOIyd4eHHOTO
TUAPOKCUAA B KHUCIIOTax; 1) B3aumojeincTBue okcuaa meau (II) ¢ cepHoll KuCIOTON Mpu HArpeBaHHMHM; €) Pa3JIoOKEHHE MepMaHTaHaTa Kallus; K)
pa3ioXeHue MEePOKCHAa BOAOPOJa ¢ MOMOIIbI0 JMOKCHIA MapraHila U KaTanas3bl KapTodemns WM MOPKOBHU; 3) B3aUMOJIECHCTBUE pa30aBIECHHBIX
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KHCJIOT C METAJUIAMH.
Jlabopamopnsie onvimsi. 16. [IpokanuBanyue Meau B IJIaMeHU CIUPTOBKU. 17. 3amemenne Mmenu B pactBope xiopuaa meau (I1) sxenezom.

Tema 5. Ilpaxmuxym 1. IIpocmeituiue onepayuu c éeuiecmeom
1. TlpaBuna TexHHKH O€30MAaCHOCTH NHpu padoTe B XUMHUYECKOM KaOuHere. IIpuembl oOpamieHus ¢ J1abOpaTOpHBIM OOOPYAOBAaHHEM H
HarpeBarelbHbBIMU Ipubopamu. 2. HabmioneHus 3a M3MEHEHUSMH, HNPOMCXOJSAIIUMMH C TOpsAlIeld CBEYO, M UX ONUCaHHe (IOMALIHUH
HKCIEPUMEHT). 3. AHanM3 MOYBBI U BOABI (JOMAIIHUM 3KcriepuMeHT). 4. [IpusHaku xumuueckux peakuui. 5. IIpuroroBiieHue pactBopa
caxapa U pacueT ero MacCoBOM J0JIM B PacTBOPE.

Tema 6. Pacmeopenue. Pacmeopwt. Ceoiicmea pacmeopoes 31eKmpoaumos

PacTtBOpenue kak ¢pusnko-xummuueckuii mpouecc. [Torarue o ruapaTax u Kpuctayuioruapartax. PacrBopumocts. KpuBbie pacTBOpUMOCTH Kak
MO/IeJIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMIepaTyphl. HachlllleHHbIE, HEHACBIIIEHHBIE U NIEPECHILIEHHBIE PACTBOPHI. 3HAUCHHE
pacTBOPOB ISl IPUPOJBI U CEIBCKOro Xo3siiicTBa. [loHATHE 00 3MEKTPONIMTHYECKON AUCCOLMAMH. DIEKTPOJUTHI U HEIJIEKTPOJUTHI. MexaHu3m
JUCCOLMAIIMI SJIEKTPOJIUTOB C PA3IUYHBIM XapakTepoM cBsi3u. CTemeHb SIEKTPOIUTUYECKON auccouuanuu. CHbHbIE U clladble 3JIEKTPOIUTHI.
OCHOBHBIC TIOJIOKCHHS TEOPUU OIJICKTPOIUTHUECKON aucconanuu. VoHHBIE ypaBHCHHs peakiuii. Peakumun oOMeHa, Waylmme g0 KOHIA.
Knaccudukanus noHoB u ux coictBa. Kucnotsl, ux knaccuduxanus. Jucconuanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU DIIEKTPOIUTHUECK Oif
quccoruanuu. MoJieKkynsipHble U MOHHBIE YpaBHEHMs peakiuii. BzauMoaeicTBue KUCIOT ¢ MeTa/ulaMU. DJIEKTPOXMUMHUYECKUN Psii HANPSKEH Ui
MeTa/uioB. BzaumonelcTBHE KHCIOT € OKCHJAMHU METauioB. B3anMoOJeicTBHE KHUCIOT C OCHOBAaHMSIMU — pEaKIUs HEWTpalu3aluu.
B3aumoneiictBue kuciot ¢ coisiMu. Mcnonb3oBanue TaOIHIBI pACTBOPUMOCTH JJII XapAKTEPUCTUKN XUMUYECKUX CBOMCTB KHCI0T. OCHOBaHUS, X
knaccudukanus. Jluccoruanysi OCHOBaHMM M WX CBOWCTBA B CBETE TEOPHH JJIEKTPOIUTHUECKOHN nucconuanuu. B3ammopeicTBre OCHOBaHMIA ¢
cosisimu. Mcnonb3oBaHue TabJIUIIBI PACTBOPUMOCTH TSI XapaKTEPUCTUKN XUMHUECKUX CBOMCTB OCHOBaHM. B3anmoelicTBre mienouel ¢ OKCHIaMu
HeMetauioB. ConM, UX JuccolManus M CBOWCTBA B CBETE TEOPUM SJIEKTPOJMTHYECKOM Auccouuanuu. B3ammopeilcTBue cojell ¢ MeTaiami,
O0COOEHHOCTH ATHX peakuuil. B3aumopeiictBue coneil ¢ comsimu. Mcnonb3oBanue TaOIMIBI PACTBOPUMOCTH JUISl XapaKTEPUCTUKU XUMHUYECKHX
CBOICTB couneii. O600IIeHrne CBeeHH 00 OKCHIaX, UX KIacCH(pUKAIMU U CBOMCTBaX. ['eHeTHdeckue psapl MeTaaa U HemeTaa. [ eHeTnyeckas
CBSI3b MEXJy KJacCaMH HEOPTaHMYeCKuX BemniecTB. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. OmpenesieHne CTENeHEeH OKWCICHUS IS
AIIEMEHTOB, O0Pa3yIOIIMX BEIIeCTBa pa3HBIX KiaccoB. Peakiuu MOHHOTO OOMEHa M OKUCIMTENhHO-BOCCTAHOBHUTEIbHBIE peakuuu. OKUCIUTENb U
BOCCTAHOBHUTEJb, OKUCIIEHHE U BOCCTaHOBJIeHHE. COCTaBICHUE YpaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMN METOJOM 3JIEKTPOHHOTO
Oananca. CBOMCTBA MPOCTHIX BEIIECTB — METANIOB M HEMETAJNIOB, KUCJIOT M COJIEH B CBETE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

Jlemoncmpayuu. VicnpiTaHWE BENIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOTHOCTh. 3aBUCUMOCTD AJIEKTPONPOBOAHOCTH YKCYCHOM KHCIIOTHI OT
KOHIIEHTpalluu. J[BrKeHNe OKpaIIeHHBIX HOHOB B DJIEKTPUYECKOM MoJie. B3anmoeiicTBie IMHKA ¢ Cepoil, CONSTHON KuciaoTou, xiopuaom meau (II).
I'openue marnus. BzaumoneicTBue XJIOpHON U CEPOBOJOPOIHON BOJIBI.

Jlabopamopuvie onvimel. 18. B3aumonelcTBUe pacTBOPOB XJIOpWAAa HaTpust W HUTpata cepebpa. 19. IlomydeHue HepacTBOPHUMOIO
TUJPOKCHIA W B3aMMOJAEHCTBHE ero ¢ kuciaoramu. 20. BzammopeicTBue KHCIOT ¢ OCHOBaHWsIMH. 21. B3ammoneicTBHE KHUCIOT C OKCHIIAMH
MeTauioB. 22. BzaumojelicTBre KUCIoT ¢ MetaiaMu. 23. B3zaumopeiicTBue KUcior ¢ consimu. 24. B3aumoneiicTBue mienodeit ¢ Kkucaoramu. 25.
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B3aumoneiictBue menoueil ¢ okcugamMu HemeTaysioB. 26. BzaumopeiictBue mienodeit ¢ consmu. 27. [lonmydyeHne u cBOMCTBa HEPACTBOPUMBIX
ocHoBaHul. 28. BzaumonelcTBie OCHOBHEBIX OKCHIOB C KuciaoTamMu. 29. B3auMmozaeiicTBre OCHOBHBIX OKcHMAOB ¢ Bomoil. 30. B3aummoneiicTBue
KUCIIOTHBIX OKCHUJOB ¢ Imeilodamu. 31. B3auMojeicTBHE KHCIOTHBIX OKCHJIOB C BOaoHM. 32. B3amMmopjelcTBHE coJicli ¢ KHCIOTaMH. 33.
B3aumoneiictBue coneli ¢ menoyamu. 34. Bzaumoaenctsue coneil ¢ cosimu. 35. BzaumoelcTBue pacTBOPOB COJIEH C METaIJIaMH.

Tema 7. IIpakmuxym 2. Ceoiicmea pacmeopoeé 31eKmpoaumaos
1. CapoiicTBa KHCIIOT, OCHOBaHHM, OKCUJIOB U CoJie. 2. PellieHne SKCepuMeHTAIbHbBIX 3a/1a4.

9 kiace
Beenenne. O01mas XapakTepucTHKa XMMHYECKHX 3JIeMEHTOB H XUMH4YecKuX peakuunii. Ilepuoanuecknii 3axoH u Ilepuoanyeckas cucrema
XuMH4ecKkux 3j1eMenToB /1. . MenaeeeBa

XapakTeprucTUKa JIEMEHTA 110 ero nojoxkeHuto B [lepuoanueckoit cucreme xummuueckux anemeHToB /1. 1. MenaeneeBa. CBoiicTBa OKCHJIOB,
KHCJIOT, OCHOBAHUI M COJIEH B CBETE TEOPUM IIIEKTPOJIMTUYECKOM IUCCOLMALMU WM OKUCICHUsS-BOCCTAHOBJICHHA. [loHsATHE O mEepexomHbIX
ateMeHTax. AMQoTepHOCTh. ['eHeTHUeckuid psia MepexoAHoro 3jeMeHTta. llepmommueckuii 3akoH u Ilepuomudveckas cucTeMa XUMHYECKUX
anemeHToB JI. M. MenneneeBa. XuMuueckass OpraHu3alus >KMBOM U HEKUBOM NPUPOJBl. XMMUYECKHI COCTaB SApa, MAHTHUM U 3€MHOH KOPBI.
XUMHYECKUE DJIEMEHTHl B KIETKaX >KMBBIX OPraHU3MOB. Makpo- M MHUKpOIeMeHTH. (OO000IeHne CBEeNeHHH O XMMHUYECKHX PEaKIHsX.
Knaccugukanus XUMUYECKUX PEaKUUi MO pa3iM4HbIM MPU3HAKAM: «UHCIO M COCTAaB pPEarupyrollux M OOpa3yroIUXCs BELIECTBY», «TEIIOBOM
3peKT», «HApaBICHUE), «U3MEHEHHE CTETECHEH OKHCIIEHHUS 3JEMEHTOB, OOpa3yIOIIMX pearupyroliye BEIIeCTBa», «(haza», «MCHOJIb30BaHHE
karanu3aTopa». [loHATHE 0 CKOPOCTH XUMHUYECKON peakuuu. PakTophl, BAUSAIONIME HA CKOPOCTh XMMHUYECKHUX peakuuil. KaranusaTopsl 1 karamus.
Nuruburtopsl. AHTHOKCHIAHTHI.

Hemoncmpayuu. Paznuunsie Gopmbl Tabmunbl J[. M. Menneneesa. Moaenu aTomMoB 3JeMeHTOB 1—3-ro mepuoaoB. Mojaens cTpoeHus
3eMHOTr0 11apa (monepevyHslil pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaklMK OT MPUPOAbl PEarupyroLiX BEIIEeCTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKIUU OT KOHLEHTPALUU PEarupyrolIuX BELIECTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW peakUUu OT ILIOLAAN COINPUKOCHOBEHUS
pearupyomux BemecTB («KUMSAMHUNA cI0i»). 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakuu OT TEMIEPaTyphbl pearupyolyx BemecTB. ['oMoreHHsblit
U reTeporeHHbli katanussl. @epmenTaTuBHbIN KaTanus. MHrubuposanue.

Jlabopamopnvie onvimei. 1. IlonydeHne ruipokcuaa IMHKA U UCCIIE0BaHUE ero CBOMCTB. 2.MoenupoBanue noctpoenus [lepuonndeckoit
cucteMbl xumudeckux annemeHToB J[. . Menneneesa. 3. 3amenienue xene3oM mMenu B pactBope cynbdara menu (II). 4. 3aBucuMocTh cCKkOpocTH
XUMHUYECKON peaklMu OT NMPUPOAbl PEarupyroIUX BELIECTB Ha NPUMEPE B3aUMOACHCTBMSI KHMCIOT C METaljlaMd. 5. 3aBUCHMOCTb CKOPOCTH
XUMHYECKOM PpEaKIMU OT KOHILIEHTpPAllUM pEearupyrolldx BEIIECTB Ha IMPHUMEpPE B3aWMOJCHCTBHA LMHKA C COJISIHOM KHCIOTOW PpPa3IMYHON
KOHLEHTpauu. 6. 3aBUCHMOCTh CKOPOCTHM XMMHYECKOW PEaKIMM OT IUIOIIAJM CONPUKOCHOBEHUS pearupyrolliux BelecTB. 7. MoaenupoBaHue
CKUITALIEro Ccios». 8. 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEAKLIUH OT TEMIIEpaTypbl PEarvpyrolldX BEIIECTB HA IPUMEPE B3aUMOACHCTBUS
okcuna menu (II) ¢ pactBopom cepHO KHUCIOTHI pa3iu4HOlN TemiepaTypsl. 9. PaznoxeHue nepokcuaa BoOpoia ¢ MOMOIIBI0 OKCHIa MapraHia
(IV) u xartanassl. 10. OOHapyxeHHe KaTaja3bl B HEKOTOPHIX NUINEBBIX Npoaykrax. 11. MHrubupoBanue B3aMMOAECHCTBUSI KUCIOT C MeTaJlJIaMH
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YPOTPOITUHOM.

Tema 1. MeTaJi1BI

[Tonoxxenue metamioB B [lepuoanueckoit cucteMme xumudeckux 3yemMeHToB . . MenaeneeBa. Metaninnyeckas KpucTajlsInyeckasi penierka
U METaUTMYecKass XuMu4deckas cBsa3b. OOmmue ¢usmueckue cBoiicTBa meramuioB. CIIaBel, MX CBOHCTBAa M 3HAYCHHE. XUMHUYECKHE CBONCTBA
METaJUIOB KaK BOCCTAHOBHUTEJICH, a TaK)KE B CBETE MX IOJIOKEHHUS B DJICKTPOXMMHUUYECKOM PsIy HANpsOKeHWH MerauioB. Koppos3us MeTamioB u
criocoObl 60phOEI ¢ Hell. MeTtautbl B mpupoje. O0mme crocoObl UX MOTYICHUS.

Obwas xapaxmepucmuxa wenounvix memannos. Meramnsl B nipupojae. O0mme crnocoOsr ux nomydenusi. Ctpoenue aromos. lllenounsie

MeTaJlJIbl — TMPOCThIE BellecTBa. BakHelllne COeIWHEHUS HIENIOYHBIX METAJUIOB — OKCHJIbI, THAPOKCUIBI U COJNU (XJIOPHUIbI, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA M IPHUMEHEHHE B HAPOIHOM X03sicTBe. KanmifHbie ynoOpenust.
Obwasa xapaxmepucmuxa 31emeHmosg 2nasHou nooepynnet Il epynnei. Ctpoenue atomoB. lllenodHo3emenbHbIE METaIbl — IPOCTHIE

BelecTBa. BakHeWne CoOeTMHEHUS MEI0YHO3EMETbHBIX METAIOB — OKCHJIBI, THIPOKCH/IBI M COJU (XJIOPUIBI, KAPOOHATHI, HUTPATHI, CYIb(aThI,
docdatel), UX CBOMCTBA U IPUMEHEHUE B HAPOIHOM XO3SHCTBE.

Antomunui. CTpoeHne atoMa, pU3NYecKue U XUMUYECKUE CBOWCTBA IMpocToro BeuiecTBa. CoeqMHEHUs aTllOMUHUS — OKCHUJl U TUAPOKCUJ,
ux am(pOTepHBIN XapakTep. BaxkHeimume conu amomMuHus. [IppumMeHenne anroMUHAS U €70 COSUHEHU.

JKenezo. CtpoeHue aroma, PU3NIECKUE U XUMHUYCCKUE CBOMCTBA MPOCTOTO BemiecTBa. | eHeTndeckue psaael Fe+2 wu Fe+3. Baxueiimme
COJIM KeJie3a. 3HaYEHHUE JKeJle3a U €ro COCIMHEHUN 71 MPUPOAbl U HAPOIHOTO XO35UCTBA.

Jemoncmpayuu. OOpa3upl METOYHBIX U MIEJI0YHO3eMENbHBIX MeTallioB. O0Opasibl crutaBoB. BzaumoselicTBre HaTpus, JIUTHS U KAJIBIHS C
BO/IOM. B3anmogeiicTBre HaTpusi U MarHusi ¢ KUCIopoAoM. B3aumoneiictBue metamioB ¢ Hemeramuiamu. [lomyuenue runpokcunoB xkenesza (1) u

(1.

Jlabopamopuvie onvimul. 12. B3aumoneicTBue pacTBOPOB KHUCIOT M coyied ¢ Meramuiamu. 13. O3HakomiieHHE ¢ pydamu >kenesza. 14.
OkpaiMBaHue IJIAaMEHU COJIIMHM MIEJOYHBIX MeTa/uioB. 15. B3aumopeiictBue kanbiust ¢ Bojoil. 16.IlomydeHue ruapokcuaa KayibIUs H
uccienoBanre ero cBouctB. 17. [lodayueHue rugpokcuaa allOMUHUS U HCCIEOBAaHUWE €ro CBOMCTB. 18. BzaumonelcTBue kene3a ¢ COJSTHOU
kucaotoil. 19. I[Nonyuenue rugpokcuion xenes3a (1I) u (1) u uzydyenue ux cBONCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJLIOB M UX COeIMHEHHUI
1. OcymecTBieHrne IEMOYKH XUMHUYECKHX mpeBpamieHuid. 2. I[lomyueHue u CBOWCTBa COEIWHEHUN METaJIOB. 3. Pemenue
SKCIEPUMEHTAIBHBIX 3a/1a4 Ha PACIIO3HABAHUE U MOJTYYECHHE COCTMHEHUN METAJIOB.

Tema 3. HemeTaJiibl
OO0mas xapakTepucTHKa HEMeTalIoB: nojoxkeHue B [leproaudeckoii cucreMe xumuueckux snemeHToB JI. M. MenneneeBa, ocoOEHHOCTH
CTPOCHHSI aTOMOB, AJIEKTPOOTpHUIIATENBHOCTH (D0) Kak Mepa «HEeMeTAIUTMIHOCTIHY, psaa 0. Kpucrammmyeckoe cTpoeHHEe HEMETAIIOB — MPOCTHIX
BeriecTB. AyutoTponusi. dusnueckue cBoiicTBa HeMeTaoB. OTHOCUTENLHOCTD MOHATHH «METAI» U «HEMEeTaJll».
Booopoo. Tlonoxenne Bonopoaa B Ilepuognueckoit cucreme xumudeckux siaemeHtoB JI. M. MenaeneeBa. CTpoeHne aToMa U MOJICKYJIBI.
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®uznyeckue 1 XMMUYECKHE CBOMCTBA BOJOPO/IA, €TI0 MOJYyYEHUE U IPUMEHEHHUE.

Booa. Ctpoenne momnekynsl. Bomoponnas xumudeckas cBsi3b. OU3HYECKHE CBOWCTBA BOJBI. AHOMAJIUU CBOWCTB BOJBL. [ MapoduiabHbIE U
rupooOHbIe BemecTBa. XUMUYECKHE CBOicTBa Bojabl. KpyroBopor Boabl B mpupozae. Bomooumctka. Asparnusi Bonbl. BeIToBbIe (DUIBTPHI
MunepanbHble BOJbL. JJucTuimpoBaHHas Bojia, €€ OoJdy4eHue U IPUMEHEHHE.

Obwas xapaxmepucmuxa 2anoeenos. Ctpoenue aroMoB. [IpocThie BelmecTBa 1 OCHOBHBIE COSIMHEHUS TaJIOTeHOB, UX cBoiicTBa. KpaTkue
CBeJIeHUs 0 XJope, Opome, prope u ioxe. [IpumeHeHne raloreHoB U UX COeIMHEHHUH B HApOJIHOM XO35HCTBE.

Cepa. CtpoeHne aToMa, aJUIOTPOIUS, CBOMCTBA U mpuMeHeHne poMmOndeckoit ceprl. Oxcuanl cepsl (IV) u (VI), ux nonydenue, cBoiicTBa u
npuMmeHeHne. CepHast KMCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOIHOM X03sicTBe. [Ipon3BOACTBO CEPHOM KUCIIOTHI.

Azom. CTpoeHHe aToMa M MOJIEKYINbI, CBOICTBa MPOCTOrO BellecTBAa. AMMHUAK, CTPOEHHUE, CBOMCTBA, MojydeHHe M npumeHeHue. Comu
aMMOHMsI, X cBoicTBa U npumeHenue. Oxcuabl azota (1I) u (IV). A3oTHas kucnora, ee cBoiicTBa U puMeHeHue. Hutpatel 1 HUTPUTHL, TpoliemMa
UX COJIEpXKaHMS B CEJIbCKOXO035HCTBEHHON NPOAYKIMH. A30THbIE yI0OpEHUS.

Docgop. CTpoeHue aToMa, aJUTIOTPOIIHSI, CBOKWCTBA 0elIoro 1 kpacHoro ¢ocdopa, ux npumeHenne. OCHOBHBIC COeMHEHUS: OKcu ocdopa
(V) u optoocdopnas kucnora, pocdarsl. DochopHbie yrnoOpeHus.

Venepoo. Ctpoenue aroma, aJuioTpornus, cBorcTBa Moanudukanuit, npumenenue. Oxcuasl yraepona (II) u (IV), ux cBoiicTBa n npuMeHeHuE.
KapOoHatsl: KanbIMT, CO/a, MOTAIll, UX 3HAYCHUE B IPUPOJE U KU3HU YEIOBEKa.

Kpemnuii. CrtpoeHue aroma, KpHUCTAJUIMYECKUM KpeMHHM, ero cBoiictBa u mnpumeHenue. Oxcun kpemuus (IV), ero mnpupoansie
pasHoBUIAHOCTH. CHIIMKAThl. 3HaUEHUE COSIMHEHUI KpEMHHUS B )KMBOM U HEKUBOM npupoje. [loHaTue o cuamkaTHON MPOMBIIUIEHHOCTH.

Jemoncmpayuu. O0pa3Lpl raJloreHOB — IMPOCTHIX BellecTB. B3anmoeiicTBIe rajloreHOB ¢ HaTpUEM, C altoMUHUEM. BblTecHEHHE XJI0poM
Opoma niM Hoza U3 pacTBOPOB MX cojiei. B3anMoneiicTBre cepbl ¢ MeTallIaMH, BOAOPOAOM M KUCIOpo oM. B3anMoieiicTBue KOHIIGHTpUPOBAHH Oi
a30THOW KHUCJIOTBHI ¢ Meapto. [lormomieHue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHuwe menu u3 ee okcuaa yrieM. OO0pasibl
NPUPOIHBIX COEAMHEHHMH XJopa, cepbl, hocdopa, yriaepona, kpemHus. OOpas3ipl BaXHEWIINX JUIsI HAPOJHOTO XO35AHCTBa Cyilb(aToB, HUTPATOB,
KapOoHaToB, hocaToB. OOpa3Ibl CTEKIA, KEPAMUKH, [IEMEHTA.

Jlabopamopnvie onvimei. 20. Ilomydenue u pacmnoszHaBaHue Bojpoponaa. 21. HccnemoBaHue MNOBEPXHOCTHOTO HATSDKEHHUS BOJIBI.
22.PacTBOopeHune mepMaHraHara Kajaus WM MEIHOTO Kyrmopoca B Bone. 23. ['mapartanus ob6e3BokeHHoro cynbdara meau (II). 24. Wsrotosnenue
TUICOBOro orneuyarka. 25. O3HakoMJIeHHE € KoJuleKUuel OBITOBBIX (GuiabTpoB. 26. O3HAKOMJIEHHE C COCTaBOM MHHEpPalIbHON BOAbL 27.
KauecTtBennast peakuusi Ha ramoreHuA-uoHbl. 28. [lomydyeHune u pacrno3HaBaHue Kuciopona. 29. I'opeHue cepbl Ha BO3AYXE U B KHCIOPOJE.
30.CgoiicTBa pa30aBieHHOM cepHON kucnoThl. 31. M3ydenue cBoiicTB ammuaka. 32. PacrioznaBanue cosieit ammonust. 33. CBoiicTBa pa3zbaBieHHOM
a30THOH KucoTHL. 34. B3anmoelicTBue KOHIICHTPUPOBAHHOW a30THOW KUCIOTHI ¢ Meabio. 35. ['openne docdopa Ha Bo3zayxe u B kuciopoze. 36.
Pacno3naBanue ¢ocgatos. 37. ['openue yris B kucnopose. 38. [lonydyenue yronbHoOM KHCIOTH U U3y4yeHue ee cBoicTB. 39. [lepexos kapOoHATOB B
ruapokapOonatsl. 40. Paznoxxenue rugpokapbonata Hatpus. 41. [lonydeHrne KpeMHEBOM KUCIOTHI M U3yUEHHE €€ CBOMCTB.

Tema 4. IIpaktukym 2. CBoiicTBa COeIUHEHN HEMETALJIOB
1. Pemienne skcnepuMeHTaNIbHBIX 3a7a4 1o TeMe «lloarpynmna rasoreHoB». 2. PemieHne skcnepuMeHTaNIbHBIX 3a1a4u 1o teme «lloarpynma
Kuciopoaay. 3. Pemenue skcrnepuMeHTanbHbIX 3a1ad o teme «lloarpynmna azora». 4. Penienne skcnepuMeHTANIbHBIX 3a/1a4 1o Teme «lloarpynna
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yrieponay. 5. [lonyuenue, coOnpanue u paclio3HaBaHUE ra3oB.

Tema 5. Oprannuyeckue coeuHeHUs

BemectBa opraHuueckue ¥ HEOPraHMYECKHE, OTHOCUTEIBHOCTh TMOHATHUS «OpraHWYecKHe BemiecTBa». [lpuymHbI MHOTOO0Opazus
OpPraHUYeCKUX COCAMHEHUH. XHMHUYECKOe CTPOCHHE OPraHMYECKHX COeINWHEHHH. MOIEKyIspHblE M CTPYKTYpHBIE (DOPMYIIBI OpPraHUYecKhX
BellecTB. MeTaH U 3TaH: CTpoeHHe MoseKyl. ['openne mertana u 3taHa. [leruapupoBanue 3taHa. [Ipumenenne meraHa. XUMHUYECKOE CTPOCHHE
MOJIEKYJIbI 3THIIEHA. J[BOMHAs CBA3b. B3anmoaeicTBre 3TriieHa ¢ BOAoi. Peakiuu nonuMepusaunu 3tTuiieHa. [lonuiaTuien u ero 3HaueHue.

[lonaTne o mpeneNbHBIX OJHOATOMHBIX CIIMPTAaX Ha MPHMEpax MeTaHoja W 3TaHoia. TpexaToMHBIH crnupT — rimnepuH. [lonarue o6
aNbJIeruiax Ha MpUMepe YKCYCHOro anbjaeruaa. OkucieHue anpiaeruaa B KuciaoTy. OJHOOCHOBHBIE Ipe/IeIbHbIE KapOOHOBBIE KUCIOTHI HAa IPUMEpPE
ykcycHOM kuciotel. Ee cBoiictBa u mnpumeHeHue. CrTeapuHOBash KHUCIOTa KaK IPEICTAaBUTENb JKUPHBIX KapOOHOBBIX KHUCIOT. Peakiumn
sTepuUKaIK U TOHATUE O CIOXKHBIX d(upax. Kupbl Kak cloKHbIE F3PUPBI TTULEPUHA U KUPHBIX KUCIOT. [ToHsTHE 00 amMmuHOKHUCIOTaX. Peakuun
MOJMIMKOHACHCAUU. benku, ux cTpoeHue U Ouojorumueckas poinb. [lonstue o6 yrieBomax. ['miokosa, ee cBoiicTBa u 3HaueHue. Kpaxman u
HeJUTIo03a (B CpaBHEHHMH), WX Ouoiorudeckas poisb. JlemoHcTpamuu. Mogenu Moiekya MeTaHa U JAPYTUX YrieBoJIopoaoB. BzaumoneicTBue
STUJIEHa ¢ OpOMHON BOJOM M pacTBOpPOM mepmaHranara kanusa. OOpasipl 3TaHONa M TiulepuHa. KadecTBeHHasl peakiusi Ha MHOTOATOMHBIE
cnupthl. [lonyyenue ykcycHo-3TuinoBoro s¢upa. OMmbuieHue xupa. B3aumoneicTBue TIIOKO3bI ¢ aMMHMAYHBIM PacTBOPOM OKcHza cepelpa.
KauectBennast peakius Ha kpaxmail. /loka3zaTenbcTBO Hanuuus (YHKIMOHAIBHBIX I'PYII B pacTBopax aMMHOKUCIOT. ['opeHue OenkoB (1iepctu
WJIM NITUYBKX TIepheB). [[BeTHBIE peakiuu OEJIKOB.

Jlabopamopuvie onvimul. 14. I3roToBieHne MoIeiIe MOJIEKYN yriaeBoaopoaoB. 15. CoiictBa riuniepuna. 16. B3aumoaeiicTBie IFOKO3bI ¢
ruapokcuoM meau (I1) 6e3 HarpeBanus u npu HarpeBanuu. 17. BzaumoselicTBue kpaxmana ¢ Hoa0M.

Tema 6. O0001meHNe 3HAHMI 110 XUMHH 32 KyPC OCHOBHOM IIKOJIbI

@U3NYECKU CMBICI MOPSIKOBOIO HOMEpPA 3JIEMEHTA B NEPUOIUYECKON cHcTeMe XuMudeckux snemeHToB Jl. M. MenneneeBa, HOMepoB
nepuoAa M Ipynnbl. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB JJIEMEHTOB M HMX COEIMHEHUH B NEPHUOAAX M TPYIIAx B CBETE IMPEICTaBICHUHU O
CTPOEHUM aTOMOB 3JIEMEHTOB. 3HAUYEHUE NEPUOJAUUYECKOTO 3aKOHA. THIBI XMMHUYECKHUX CBSI3€H M THUIIBI KPUCTAJUIMYECKHUX PELIETOK. B3aumMocBs3b
CTpOoeHUsi M cBOMCTB BemecTB. Kiaccuukanuss XUMHYECKMX pEakUMH [0 pa3IM4HbIM MpHU3HAKaM (YUCIO M COCTaB pearupyroumx H
00pa3yIoIIMXCs BEIIECTB; TEIUIOBOM 3(P(eKT; Crob30BaHNe KaTalIu3aTopa; HallpaBlieHHe; N3MEHEeHNe CTerneHel okucieHus atomos). [IpocTeie u
CIIOXKHBIE BellecTBa. MeTaibl M HemeTaulbl. ['eHeTnueckue psiabl MeTalia, HeMeTalia W rnepexogHoro Metamna. Okcuabl (OCHOBHBIE,
aMm(pOoTepHble M KHUCIOTHBIE), TUAPOKCUABI (OCHOBAaHHUA, aM(OTEpHbIE THAPOKCHABI U KHUCIOTBI) U COJM: COCTaB, Kiaccudukamus u obiue
XUMHYECKHE CBOICTBA B CBETE TEOPUU IIEKTPOJIUTHUECKON JUCCOIUMAIIMH U MTPEICTABICHHH O MpoIieccax OKUCIEHUS - BOCCTAHOBJICHUS.

HN3MeHeHus colepsKaTeJJbHOM YaCTH MPOrpaMMbl Y4eOHOI0 npeaMeTa

Tax kak aBTOpckas mporpamma IpenMera JUisi 9 kiacca He MpeaycMaTpUBaeT H3ydeHHe Tembl «OpraHmdeckue COelIMHEHUs», KOTopas
npucyrcTByeT B coaepxkanun KOC k OI'D, To copepkaTeabHy0 4acTh IPOrpaMMbl ObLITM BHECEHBI CIIEYIOIINE U3MEHEHUS:

KonuyectBo yacoB, BbiensieMbIXx Ha TeMy «OO000IIeHre 3HaHUM 10 XMMHM 32 KypC OCHOBHOHM IIKOJIBI», OBLIO YMEHBILIEHO 10 4 4acoB.
OcraBmumecs 10 gacoB BblaeneHbl HA TEMY «OpraHMYECKUE COETUHEHUS.
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Xummsa 8-9 wjacce ®I'OC

TemaTnyeckoe IJIAHKPOBAHME

Tema Kou-Bo yacos

8 kiace
BBenenue 4
ATOMBI XUMHUYECKHX 3JIEMEHTOB 8
IIpoctele BemecTBa 7
CoeMHEeHUs XUMUYECKUX 3JIEMEHTOB 14
V3MeHeHus, MPOUCXOTAIINE ¢ BEIIECTBAMU 12
[Ipaktukywm 1. IlpocTeiiine onepanuu ¢ BEUECTBOM 3
PactBopenue. PactBopel. CBOICTBa paCTBOPOB IEKTPOIUTOB 18
[IpakTukym 2. CBOIiCTBa pacTBOPOB JIEKTPOIUTOB 1

9 ki1ace
Beenenune. O0mas xapakTepiuCTUKA XUMHUYECKHX 3JIEMEHTOB U XUMHUUECKUX peakuuid. [lepuonuueckuii 3akon u Ileproandeckas 10

cucTtema xumudeckux anemeHToB /I, 1. MenpaeneeBa

Meraibl 14
[Ipaktuxym 1. CBOlCTBa METAJIOB M X COCTUHEHUN 2
Hemeranmnsl 25
[IpakTukym 2. CBolicTBa COEAMHEHNH HEMETAIJIOB 3
Oprannyeckre COeMHEHNS 10
O6001menne 3HAaHUN IO XMMHH 33 KypC OCHOBHOMW IIKOJIBI 4
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