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[InaHnupoBanue coctaBiaeHo Ha ocHOBe: OCHOBHOM 00pa30BaTEIbHOM
MIPOTPaMMbl OCHOBHOT'O 00I111eT0 00pa30BaHUsI MyHUIIUTIAILHOTO
Ka3€HHOro 0011Ie00pazoBaTebHOr0 yupexaeHus Ilannupesckas CII.

VYueobnuk: O.C.I'abpuensH. —Xumus 9 kiacc.
ba3oBbIil ypoBeHb: YUEOHUK 171 00111€00pa30BaTEIbHBIX YUPEKICHUM. -

2- e u3a.,-M.:Ipoda,2019r.

Pabouyto nporpammy coctaBuia AwnpanersH [.JL

c. [TannupeBka



I[HosicuuTeIbHAS 3aNIMCKA.
Pabouast nmporpamma no yuyeOHOMY IIpeaMeTy «XuMusi» s 9 Kilacca cocTaBieHa
B COOTBETCTBUU C TPEOOBAHUSIMH:
1. ®enepanbHOro 3akona ot 29.12.2012r. Ne 273-03 «O6 oOpazoBaHuu B
Poccuiickon denepanum.

2. denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa OCHOBHOTO
obmero oopaszopanus (IIpukaz MunoOpuayku Poccun ot 17.12.2010 Ne 1897
3. [IpuMepHOIi OCHOBHOM 00pa30BaTENBHON MPOrpaMMbl OCHOBHOT'O OOILIETO

oOpa3oBaHus (0T00OpEHHON permeHneM (peneparbHOro y4eOHO-METOIUIECKOTO
o0BeauHEeHus 110 001IeMy obpazoBanwmio (mpoTokoi oT 8 anperst 2015 r. Ne 1/15)
4, OcHOBHOI 00pa30BaTeIbHON NPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHUs
MBOY Unzenckon CII Ne 1

S. Pabouas nporpamma o yueonukam O.C. I'abpuensna. M. Jlpoda, 2017 r

Bruan kypca «Xumus 9 kiaace» B gocrmxenue neseit O00.
OcHoBHOE 00111e€ 00pa30BaHUE SBISETCS BTOPOU CTYNEHBIO 00111er0 00pa3oBaHUsl.
OpHo 13 BaXKHEHIIIMX 3a]1a4 3TOTO dTana sBJSETCS MOATOTOBKA O0YYAOIIUXCS K
CO3HATEILHOMY U OTBETCTBEHHOMY BBHIOOPY JKM3HEHHOTO U MPO(HeCCUOHATBLHOTO
nyti. OOy4aronuecs A10HKHbBI HAyUYUThCSI CAMOCTOSITEIbHO CTABUTh LIETU U
OTIPEENIATh MYTU UX JTOCTUKEHUS, UCTIOJIb30BaTh MPUOOPETEHHBIN OTIBIT
JEATEIIbBHOCTH B peaJIbHOM JKM3HU, 3a paMKaMH yu4eOHOTo mpoliecca.

OcHOBHBIE U/IeN Kypca MpeiaraeMoro Kypea siBiasitoTcs:

- MaTepUaIbHOE €AMHCTBO BEIIECTB OKPYKAIOIIET0 MUPA, UX TECHAsI TCHETHYECKasI
CBSI3b;

- I03HABAEMOCTh BEILIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
peakuuii4

- KOHKPETHOE XMMHUUYECKOE COCTMHEHUE KaK 3B€HO B HEMPEPHIBHOM LIETIH
MPEBPAILEHUN BEUIECTB, YYACTBYIOIIEE B KPYTOBOPOTE XUMUYECKHUX 3JIEMEHTOB H
XHUMHUYECKOHN 3BOIIOINMY;

-B3alMOCBSI3b HAYKU U TIPAKTUKH; TPEOOBAHUS — JABIDKYIIAs CUJIa HAYKH, YCTIEXH
MPAKTUKHN 00YCIOBJICHBI JOCTIKCHUSIMU HAYKH;

- Pa3BUTHE XUMHUUYECKONU HAYKW U XUMU3AIKS HAPOJHOTO XO3MCTBA CITyKAT
WHTEpecaM 4esioBeKa U 00IIeCTBa B IIEJIOM.

N3yueHne XUMUU B OCHOBHOM IITKOJI€ HAMIPABJICHO HA JJOCTUKEHUE CIETYIONTUX
neJen:

- OCBOCHHE BaXHEUIIINX 3HAHUN 00 OCHOBHBIX MOHSATUSX U 3aKOHAX XUMUHU,
XUMHUYECKOM CHUMBOJIMKE;

- OBJIaJICHHE YMEHUSIMU HAOJIIOAaTh XUMUYECKHUE SIBIICHUS, IPOBOJIUTH
XUMHUYECKUN IKCTIEPUMEHT, TPOU3BOIUTh PACUEThl HA OCHOBE XMMUYECKHUX
(dbopMyI BEIIECTB M YPABHCHUM XUMUYECKUX PEAKITUH;

- pa3BUTHE TIO3HABATEIHLHBIX HHTEPECOB M MHTEIUICKTYyJIbHBIX CIIOCOOHOCTEH B
MPOIIECCE MPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIILHOTO
pUOOPETEHNS 3HAHUI B COOTBETCTBUU C BOZHUKAIOIIMMU KU3HCHHBIMU
MOTPEOHOCTIMU;



- BOCIIMTAHHWE OTHOIIICHUS K XUMHH KaK K OJJHOMY U3 (PyHIaMEHTAJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMUSI M DJIEMEHTY OOIIEYEIIOBEUECKON KYIbTYPHI,

- MPUMEHEHHUE MOJYYCHHBIX 3HAHUW U YMEHHUM 1711 6€301MacHOTo
WCIIOJI30BaHUs BEIIECTB U MaTepUAJIOB B OBITY, CEILCKOM XO3SIMCTBE U Ha
MIPOM3BOJICTBE, PEIICHUS TPAKTUUECKUX 3aJ1a4u B IOBCETHEBHOMN KU3HHU,
PEAYNPEKICHHS SIBJICHUM, HAHOCSIINX BPE/I 3JJ0POBbIO YETIOBEKA M OKPY KaroIIeh
cpene.

MecTto npeamera B yueOHOM ILIaHE.
Pabouas mporpamma paccuntana Ha 2 yaca B HeZIelo (Bcero 66 4acoB).
KonTponbHbIx paboT — 2, mpakTH4YEeCKuX padoT — 5.

I[lnanupyembie pe3yabTaThbl OCBOEHHUS IPOrPAMMBI [0 XUMHUM HA YPOBHE
OCHOBHOTI0 00111er0 00pa3oBaHus

JINYHOCTHBIE Pe3yJIbTaThl

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrPaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus
JIOCTUTAIOTCSI B XO7Ie O0yUEHUSI XUMHUU B €TUHCTBE YU€OHON M BOCIIUTATEIIbHON
JESITETbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUMCKUMU
COLMOKYJIbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMH, IPUHATHIMU B
oOLIEeCTBE MpaBUIaMi U1 HOPMaMH MOBEAEHUS U CLIOCOOCTBYIOT IpOLIECCaM
CaMOMO3HaHUs, CAMOPA3BUTHS U COLIMATTU3ALMH 00YUYaIOIIUXCS.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh 00YUYaIOIIUXCS
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALINMI U
pacIIMpEHUE OIIbITA IEITEIPHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'O0 OTHOIIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAayYHOMY HACJIEAUIO, IOHUMAaHUS 3HAYCHUSI XUMUYECKON HAYKU B )KU3HU
COBPEMEHHOTO O0IIECTBa, CIIOCOOHOCTH BIAACTh TOCTOBEPHON HH(DOpMAaIuei o
MEPEIOBBIX JOCTHXKEHUSX U OTKPBITUAX MUPOBOM U OT€UECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

MPEJICTABICHUS O COIMAIIBHBIX HOPMAaX M MPaBUJIaX MEXINYHOCTHBIX OTHOIICHUIN
B KOJIJIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIC3HOM,
y4eOHOUCCIEeI0BATENHCKOM, TBOPUECKON U APYTUX BUIAX ACSITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM JESITEILHOCTH IIPU BHITIOJIHCHUU
y4eOHBIX, TO3HABATEIBHBIX 33J1a4, BBITTOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB,
CO37aHUH YYEOHBIX TIPOEKTOB, CTPEMJICHHSI K B3AaMMOTIOHUMAHUIO U
B3aMMOTIOMOIITH B TIPOIIECCE ITOW Y4eOHOM AeATENHHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEJCHUE U MTOCTYIIKM CBOMX TOBAPUILEN C TO3UIMHA HPABCTBEHHBIX U
IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS NOCIIEICTBUM ITIOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MIO3HAHUSI



MHUPOBO33PEHUYECKHUE MPEICTABICHUS O BEILIECTBE U XUMUYECKOU PEaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIONINE
OCHOBY JIJI1 IOHUMAaHUS CYIIHOCTA HayYHOW KapTUHBI MUPA, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA PUPObI, B3aUMOCBS35IX YEJIOBEKa C
MPUPOIHON CPENO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;
MTO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJyYEHUE HOBBIX 3HAHHI MO
XUMUH, HEO0X0IUMBbIE JI71s1 00BICHEHUSI HAOI0JAEMbIX MPOIIECCOB U SIBJICHUI,
MO3HABATENbHON, MHPOPMAIITMOHHON U UUTATENHCKON KYJIbTYPhI, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIIbHON PaOOThI ¢ yI€OHBIMHU TEKCTaMHU, CITPABOYHOM
JUTEPATYPOH, JOCTYITHBIMU TEXHUYECKIUMH CPECTBAMUA WH(POPMAITMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYYEHHIO ¥ MO3HAHUIO, JTH0003HATENBHOCTh, TOTOBHOCTh U
CIOCOOHOCTB K CaMO00OPa30BaHUI0, MPOEKTHOM U HUCCIIEI0BATENBCKON
JeATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH U YPOBHS O0yUY€HUS B
JTaJIbHEHIIIEM;

4) hpopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME LICHHOCTHU XU3HH, OTBETCTBEHHOI'O OTHOILLEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3JI0POBbIN 00pa3 »KU3HHU, OCO3HAHUE TTOCIIECICTBUN U HEMTPUSITUE
BPEIHBIX MPUBBIUEK (YIOTPEOIICHUSI AJIKOTOJIsl, HAPKOTUKOB, KypEeHHS),
HEO0OXOIMMOCTH COOTIOICHUSI TIPaBUJI O€30IIACHOCTH MPH OOPAILICHHH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccrii U TpyJa pa3iIudyHOro poja,
YBaKEHHE K TPYY U pPe3ybTaTaM TPYAOBOU NESITEILHOCTH, B TOM YHCJIE HA
OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUM MO0 XUMUH, OCO3HAHHBIN BBIOOP
WHJUBUAYAJILHOU TPACKTOPUH MPOJOJKEHUST 00pa30BaHUsI C YU4ETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon mpogecCuOHabHON EATEIbHOCTH U Pa3BUTHSI HCOOXOAMMBIX YMCHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIICHNUE K MPUPOJIC KaK UCTOUYHUKY KU3HH HA
3emiie, OCHOBE €€ CYLIECTBOBAaHUS, TOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(bU3MYECKOMY U ICUXHUYECKOMY 3/10POBBIO, OCO3HAHUE LIEHHOCTU COOJIIOICHHUS
npaBui 0€30MaCHOTO MOBEJAEHUS MTPU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJyYaeMble MIPU U3YUCHUN XUMUHU, IS
pelIeHus 3a1a4, CB3aHHBIX C OKPYXKAIOLIEH IPUPOIHONU CPEAOM, ISl TOBBILLICHUS
YPOBHSI 3KOJIOTUYECKOU KYJIbTYpbI, 0CO3HAaHUS II100aIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH MX PEIICHUs TOCPEACTBOM METOJOB XUMHUH,
HKOJIOTMYECKOTO MBIIIUICHUS, yMEHHUS PYKOBOJICTBOBATHCSI UM B ITO3HABATEILHOM,
KOMMYHUKATUBHOM M COLMAJIBHON ITPAKTHKE.

METANIPpEeAMETHBIC PE3YyJIbTaThbl



B coctaBe MeTanpeIMETHBIX PE3YIbTATOB BbIJICISIOT 3HAUUMbIE JIJISI
dbopMHUpOBaHUS MUPOBO33PEHHUSI OOIICHAYYHBIC MMOHATHS (3aKOH, TEOpHUs,
MPUHIIUI, TUTIOTE3a, GaKT, CUCTEMA, ITPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEeaMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHUM U3 ATUX NMPEAMETOB (OPMUPOBATH MPEACTABICHUE O I[EIOCTHOM
HAay4YHOM KapTUHE MUpPa, U YHUBEpCAIbHbIC yUeOHbIE N1eUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYISTUBHBIE), KOTOPbIe 00ecTeunBaoT GOpMHUpPOBAHKE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY TIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM
JEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble JiorH4ecKue JAeiicTBUs:

YMEHUS UCITOIH30BATh IPUEMBI JIOTHYECKOTO MBIIIICHUS IPH OCBOCHHUH 3HAHUH:
PacCKphIBATh CMBICJI XUMUYECKUX TTOHITHH (BBIICIATh UX XapaKTepHbIEC MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3h C IPYTUMHU MOHSATUSMH ), UCIIOJIb30BATh IOHSITHS IS
OOBSICHEHUS OTACNIbHBIX (PAKTOB U SIBJIICHUMN, BEIOMPATh OCHOBAHUS U KPUTEPUU
JUTS KJacCU(UKAIIMM XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKITil,
yCTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHBIC CBSI3U MEXKYy 00ObEKTAMU U3YUCHUS,
CTPOUTH JIOTHYECKUE PACCYNKIACHUS (MHAYKTUBHBIC, IEAYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE IPUMEHSTH B TIPOIIECCE MTO3HAHUS MIOHATHS (TPEAMETHBIC U
MeTaIpeMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCTIOIb3YEMbIE B XHMHUH,
peoOpa3oBLIBATH MIMPOKO MPUMEHSIEMbIC B XUMHH MOICTHHBIC TTPEACTABICHHS —
XUMHUYECKUI 3HAK (CUMBOJI DJIEMEHTA), XUMHUUECKas opMysia U ypaBHEHUE
XUMHUYECKOHN PEeaKIuu — MMPU PEIICHUN yIeOHO-TI03HABATEIBHBIX 33/1a4, C YIETOM
ATUX MOJCIBHBIX MPECTABIICHU BBISBIIATh U XapaKTEPHU30BaTh CYIIIECTBCHHBIC
MPU3HAKN U3y4aeMbIX OOBEKTOB — XUMUUECKHUX BEIIECTB U XUMUYECKUX PEAKITUH,
BBISIBIIATH O0IIIME 3aKOHOMEPHOCTH, MPUIUHHO-CIICJICTBEHHBIE CBSI3H U
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHUE UCIOJIb30BATh TTOCTABJICHHBIE BOIIPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHHUS TUTIOTE3BI 110
MIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

IPUOOPETEHUE OIBITA 1O TJIAHUPOBAHKIO, OPTAHU3AIIMN U TIPOBEICHUTO
YUYEHHUYECKHUX IKCIIEPUMEHTOB, YMEHUE HA0JII0IAaTh 32 XOA0M Ipoliecca,
CaMOCTOATENbHO MPOrHO3UPOBATH €T0 Pe3yibTaT, POpMYIHPOBATH 0OOOIICHHS U
BBIBO/JIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIETOBAHUS, COCTABIISITh OTIET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAIIUTO
Pa3TUYHBIX BUIOB B (POPM MPENCTABICHUS, TTOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMYJIIPHAS TUTEPATYpPa XUMUUECKOTO COACPIKAHNUS, CITPABOYHBIE
nocoOust, pecypcesl IHTepHETa), KPUTHYECKH OIICHUBATH IPOTUBOPEUHUBYIO U
HEJOCTOBEPHYIO HH(POPMAIHIO;



YMEHHE MPUMEHSITh Pa3INYHbIe METO/BI U 3aPOCHl IPU MOUCKE U 0TOOpE
UH(OPMALIUU ¥ COOTBETCTBYIOIIMUX TaHHBIX, HEOOXOAUMBIX ISl BHITIOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEAIEIEHHOTO TUIIA, TPUOOPETEHUE OMBITA B
00JIaCTH UCTIONIL30BaHUS WHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX T€XHOJIOTHA,
OBJIa/ICHUE KYJIbTYPOil aKTUBHOTO UCIIOJIB30BAHUS PA3IIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (hOpMY IpecTaBiIeHus HH(popMaum u
WILTIOCTPUPOBATH pelIacMble 3314l HECIOXKHBIMU CXeMaMHU, TiarpaMMamu,
npyrumu Gopmamu rpaduku U UX KOMOWHAIUSMU;

YMEHHUE HCII0JIb30BaTh U aHAJIM3UPOBATh B IIpoliecce yueOHOM u
UCCIIEIOBATENCKOM IEATEIbHOCTH HH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO X03s1CTBa M TPAHCIIOPTa HA COCTOSIHUE OKPY XKAroIlel MpUpOIHOM
Cpenpbl.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC JeHCTBHUS:

YMEHHMSI 33/1aBaTh BOIPOCHI (B XO€ Auanora u (WUin) IMCKyCCUH) MO CYIIECTBY
oOcykaaemMoi TeMbl, GOPMYJIUPOBATH CBOM MPEJIOKEHNS OTHOCUTEIIBHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHHUS IPEACTABIATH MOJTYyUYCHHBIE PE3YyJIbTAThI I03HABATEIILHON IEATEIIbBHOCTH B
YCTHBIX Y MUCbMEHHBIX TEKCTAaX; JAEJIATh MPE3CHTALNIO PE3YJIbTATOB BIMOJHECHHUS
XMMHYECKOTO 3KCIIEPUMEHTA (JJaOOPATOPHOTrO OIbITa, Ja00paTOPHOI pabOTHI 10
MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MTPOCKTA);

YMEHUS y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
ITO3HABATEJIbHOM U UCCIIE0BATEIBCKOMN AEATENLHOCTH IIPU PELLIEHUN
BO3ZHMKAIOIIMX MPo0JIeM Ha OCHOBE y4€Ta OOLIMX UHTEPECOB U COTJIaCOBaHUS
no3uuui (00CyX1eHus,, 0OOMEH MHEHUSIMHU, KMO3TOBBIE IITYPMbDY, KOOPAUHALUS
COBMECTHBIX JAEHCTBHM, ONPEAETIEHNE KPUTEPHUEB IO OLICHKE Ka4eCTBA
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHBIe YHUBepCaJbHbIe Y4eOHbIe IelicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAEIATH 1IeJIU ACSITeIbHOCTH, TJIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeILHOCTD, BHIOUPaTh Harbosiee 3PpPeKTUBHBIC CITOCOOBI pelieHUs YIeOHbIX U
MO3HABATEJIbHBIX 33]1a4, CAMOCTOSTEILHO COCTABIIATh UM KOPPEKTUPOBATH
IIPEII0KEHHBIN AJITOPUTM JIEMCTBUM IIPY BBINIOJIHEHUH 33JaHUH C YYETOM
TIOJTyYEHUST HOBBIX 3HAHHUM 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBAX U PEAKITUIX,
OLICHWBATh COOTBETCTBUE MOJTYYCHHOTO pe3ybTaTa 3asBJICHHON IEJIH, YMEHHE
UCTIONTb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIOBUH 3aaHUA.

IIpeameTHbIe pe3yJIbTATHI

B coctaBe npeaMETHBIX Pe3yabTAaTOB [0 OCBOEHUIO 0053aTE€ILHOTO COAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOH (eiepanbHOi paboueil mporpaMMon, BBIIEISIOT:
OCBOEHHBIE 00YUYaIOIIMMUCS HAyYHbIE€ 3HAHUS, YMEHHUS U CIIOCOOBI 1eHCTBUH,
cnenuduuecKue Ui MpeIMeTHON 00acTH « XUMUS», BUBI JESTEIbHOCTH IO



MOJIYYCHHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAINH, MPEOOPaA30BAHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K koniry o0ydyenus B 9 kiacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH, IPOCTOE BEILIECTBO,
CJIOHO€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTb, CTEIIEHD
OKHUCJICHHS, XUMUYECKasl pEaKIIsl, XUMHUIECKAasl CBS3b, TETIOBOM d(peKT
peaKIuu, MOJIb, MOJISPHBIA 00BEM, PACTBOP, SJEKTPOIUTHI, HEAJICKTPOJIUTHI,
ANEKTPOJIMTHUECKAS] TUCCOLMAIUS, PEAKIIMU HOHHOTO 0OMEHA, KaTaJInu3aTop,
XUMHUUYECKOE paBHOBECHUE, OOpaTUMbIE U HEOOpATUMBIE PEAKIIHUH,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCITUTEND,
BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE, aJNIOTPOIIHS,
aM(pOTEPHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, HOHHASI, METaJUTMUECKasi),
KpUCTAJUTNYECKasl PEIIETKA, KOPPO3HSI METAJIOB, CILIABBI, CKOPOCTh
XUMHYECKOUN peakluu, MpeaeiabHo aomyctumas konueHTpamus [1/IK
BEILIECTBA;

WJUTKOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUHN U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
MCIIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JIJII COCTaBJICHUS (POPMYIT BELIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OMPENIEIIATh BAJICHTHOCTh U CTETICHh OKUCIECHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIJIC)KHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COeMHEHUM 1o (popMyiaM, BUJI XUMUYECKOU CBS3H
(KoBaJIeHTHas, MOHHAs, METAJJTNYECKAs) B HEOPTAHUYECKUX COSAUHEHUSIX,
3apsi] MOHA 110 XUMHUYECKOUN GopMyIie, XapakTep cpebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECAUHEHUN, TUIl KPUCTAIUIMYECKON PEeIIETKN
KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIca [lepuoanueckoro 3akona JI. 1. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TOHUMAHKE: OMKUCHIBATh U XapaKTepU30BaTh
Tabnmunyto Gopmy [leproandeckoil CUCTEMbl XUMHYECKUX DJIEMEHTOB:
pasnuyaTh MOHATHSI «TJIaBHas noarpynmna (A-Tpymmna)» u «mo0ouHast
noarpynna (b-rpynna)», Maibie 1 60JIbIIIME TEPUOJIBI, COOTHOCUTD
0003Ha4YEeHUs1, KOTOPBIE UMEIOTCS B MEPUOIUIYECKON TaOIUIIE, C YUCTOBBIMHU
XapaKTepUCTUKAMH CTPOSHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o01ee YUCIIO IEKTPOHOB U paclpeiesIeHUe Ux 1o
AIIEKTPOHHBIM CJI0SIM), OOBACHITH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B MpeJiesiax MajbIX MeprUo0B U
IJIABHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATH XUMUIECKUE FIIEMEHTHI, HEOPTAaHUYECKHE BEIECTBA,
XUMHUUYECKUE PEAKINu (TI0 YUCITY U COCTaBy YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, TI0 TeTUIOBOMY (D (PEeKTy, M0 N3MEHEHHIO CTENIEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);



e XapaKTEepHU30BaTh (OMHCHIBATH) OOIINE U CHICITU(DUIESCKIE XUMUIECKHE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPK/1asi OMMMCAHNE
IpUMepaMH MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHHI COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIINi;

e COCTaBIIATh yPaBHEHUS JIEKTPOIUTHUSCKON JUCCOIHAIIMH KHCIIOT,
IeJI0YeH M COJICH, TIOJTHBIC U COKpAIEHHBIE YPaBHEHUS peaKInii HOHHOTO
oOMeHa, ypaBHEHHS PEaKIni, MOATBEPKIAIOIINX CYIIIECTBOBAHNE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3ITMIHBIX KJIACCOB;

e PaCKpBIBaTh CYIMIHOCTh OKUCIUTEIILHO-BOCCTAHOBUTEIHHBIX PEAKITUIH
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHNUS XUMHUYECKHUX TIPEBPAMICHUN B Pa3TAIHBIX
YCIIOBHSIX;

e BBIYUCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIeMeHTa Mo (hopmyJie COeTUHEHMUS],
MacCOBYIO JIOJIIO BEIIIECTBA B PAaCTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN peaKiny;

o COOJIIO/IATH MPaBUJIA TIOJIH30BAHUS XUMUYECKOM MOCY0M 1 1a00paTOpHBIM
000OpyZ0BaHUEM, a TAKKe MpaBuia 0OpaIEHUs C BEIIECTBAMHU B
COOTBETCTBHUH C UHCTPYKIIUSMHU IO BHITOJHEHHUIO TAOOPATOPHBIX
XUMHUYECKUX OIBITOB TIO MTOYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa 1 yTJIeKUCIIOro rasa);

e TPOBOJUTH PEAKIINH, TOATBEPKIAONINE KAUeCTBECHHBIN COCTAB Pa3IMUHbIX
BEIIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPHI-, OpOMU-, NOHI-,
kapOoHat-, hocdar-, cuIIMKaT-, Cyib(aT-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHUS ¥ MOHBI U3YYCHHBIX METAJIOB, IPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTIEPAIIUU MBICIUTEIHHOU NEATETLHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTEMATHU3aIIMIO, BBISIBIICHUE IIPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — ISl U3yUEHUS CBOWCTB BEIIECTB M XUMUYECKHUX
peaKinii, €CTeCTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOJI0ICHUE,
U3MEpPEHUEe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN ).

Conep:xanue o0yueHust

BemecTBO U XMMHUYECKas] peaKLMs

ITepuonnueckuii 3axoH. [lepuoanyeckas cucreMa XUMHUYECKUAX DJIEMEHTOB /.

N. Menpaeneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XAMHWYECKUX AJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAJIHS, KA U UX
COEMHEHUHN B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrtpoeHue BelecTBa: BUAbl XUMUYECKOM CBSI3U. THIBI KPUCTANTMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOW PEIIETKA U BUA
XHMHUYECKOH CBS3H.



Knaccuduxkaiuys u HOMEHKIIaTypa HEOPTaHUIECKUX BEIIECTB. XUMUYECKUC
CBOMCTBA BEILIECTB, OTHOCAIINXCS K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMU4eCKUX peakiuil o pa3IuyHbIM NMpU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3(PdeKTy, Mo
WU3MEHEHUIO CTENeHEN OKUCICHUSI XUMUYECKUX 2JIEMEHTOB, IO 00paTUMOCTH, 1O
YYaCTHIO KaTaau3aTropa). DK30- U SHIOTEPMUUECKUE PEAKIIMU, TEPMOXUMHUECKUE
YPaBHEHHS.

[ToHsiTHE O CKOpOCTH XUMUYECKOM peakuuu. [loHsTre 06 oOpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX PEaKIusix. [IOHSITHE 0 TOMOTEHHBIX M TeTePOTEeHHBIX
peakuusx. [lonarue o karanusze. [lonsitne o xumuueckoM paBHoBeCcUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOUN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO
pPaBHOBECHSL.

OKHCIUTETHFHO-BOCCTAHOBUTEILHBIE PEAKITNH, JIEKTPOHHBIN OanaHC
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakunu. COCTaBJIEHUE YPaBHEHUIN
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIUM C UCIIOJIb30BAHUEM METOAA
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPOIUTUIECKON JUCCOLIUALINU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JUCCOLMALNK BEUIECTB C PA3JIMYHBIMUA BUIAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuaniu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.
Peaxuiun noHHOrO OOMEHa. Y CJIOBUS TPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS peakunii. CBOKWCTBA KHUCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEJICTABICHUN 00 3JIEKTPOJIUTUUECKON
nuccormanyu. KauectBeHHbIE peakiiui Ha MOHBL. [[oHSTHE O THAPOIN3E COJIEH.
Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICJISIMUA KPUCTAIIMYECKUX PEIIETOK HEOPTaHUYECKNUX BEIIECTB
— METAJJIOB U HEMETaIOB (TpaduTta 1 aamasa), CIOKHBIX BEIIECTB (XJIOpHa
HATpPHUs), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEeaKIuu OT
BO3JICHCTBUSI PA3JINYHBIX (DAKTOPOB, UCCIIEIOBAHUE AIEKTPOIIPOBOITHOCTH
PacTBOPOB BEIIECTB, MPOLIECCA JUCCOLUALINU KUCIIOT, LIEJIOUYEH U COJIEN
(BO3MO’KHO MCIIOJIB30BaHUE BUJIEO MATEPUAIIOB), TPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOITNX MPU3HAKU IPOTEKAHUS PEaKI[uii HOHHOTO 0OMeHa
(oOpasoBanue ocajaka, BeIJICICHHE ra3a, 00pa30BaHUE BOIBI), OTIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMA
(ropeHue, peakiiuu pa3aoKeHus, COSAUHEHHUS ), paclio3HaBaHUE HEOPTaHUUECKUX
BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKIIMI HAa MOHBI, PEIIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

Hemerajuibl U UX COeAMHEHUS

OO6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTU CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHu okuciaeHus. CTpoeHue u GU3nIecKrue CBONCTBA MPOCTHIX
BEIIECTB — raJION€HOB. XMMHUYECKHE CBOKWCTBA HA TPUMEPE XJIOpa
(B3auMOAEICTBHE C METANIaMH, HEMETAJIIaMU, IIEJI0YaMHu ). XJIOPOBOIOPO/I.
ConsiHast KucnoTa, XMMUYECKHE CBOICTBA, MOJTyYeHue, mpuMeHeHue. [lelictBue
XJIOpa ¥ XJIOPOBOJOPOJAa HA OPTAaHU3M YeJIOBEKa. BaxxHenmme Xaopuasl U UX
HaXO0XJCHHUE B PUPOJIE.



OO1as xapakrepuctuka 31emMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeleHu okuciaeHus. CTpoeHue U pu3nueckue CBONCTBa
IPOCTBIX BEIIECTB — KUCJIOPOAA U CEPBI. AJUIOTPOIIHBIE MOAU(UKALIMY KHCIOPOIa
U cepbl. XUMUYECKHUE CBOWCTBa cepbl. CEpoBOIOPOA, CTPOEHUE, (PU3NUECKUE U
XMUMHYECKHE CBOMCTBA. OKCHJIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIIOB.
Cepnas kuciota, pusnueckre 1 XMMHYECKUE CBOMCTBa (001I1e Kak
IpeCTaBUTEINS KJlacca KUCIOT U crienupuieckue). XuMUUYeCKUe peakliny,
JeKale B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOTy4eHUs CEPHON KUCIIOTHI.
[Ipumenenue cepHoii KUCIOThL. COMM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKILIMs Ha
cyibdaT-uoH. HaxoxxaeHnue cepsl U €€ COeAMHEHUN B IpUpoie. XUMHUECKOe
3arpsi3HEHHE OKPYKAIOIIEH Cpelibl COEAUHEHUSAMHU Cepbl (KUCIOTHBIE TOXK/IH,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OO6m1as xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIE CTENIEHU OKUCIIEHMS. A30T, paCIpOCTPaHEHUE B IPUPOJE,
duznyeckue U XxuMuieckue cpoiictsa. KpyroBopor azora B npupoje. AMMHUAK, €ro
¢duznyecKkue 1 XuMUYEeCKHe CBOMCTBA, MOIy4YeHHe U npuMeHeHne. Colln aMMOHUS,
ux (pusnyueckre u XMMUYECKHE CBOMCTBa, puMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasI KMCIIOTA, €€ MOoIy4eHue, (PU3MUeCcKue U XUMUYECKUE
cBOIcTBa (001IME KaK NPEACTaBUTENS Klacca KUCIIOT U CEeU(PUIECKHE).
Hcrionb30BaHNE HUTPATOB U COJIEW AMMOHHSI B KAYECTBE MUHEPAJIBHBIX
ynoopeHuil. XUMHUYECKOe 3arpsA3HEHUE OKPYXKAIOLIEH Cpe/ibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE IO/, 3arpsA3HEHUE BO3/yXa, TOYBHI U BOA0EMOB). Docdop,
alnoTponHbie Moaupukanuu pocdopa, GpUusnuecKkue 1 XMMHUYECKUE CBOIMCTBRA.
Oxcup docdopa (V) u pochopHas kuciora, puznueckne 1 XUMUUECKUE CBOMCTRA,
nosnyyenue. Mcnons3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.
OO61as xapakrepucTika 3nemMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIEC CTENIEHU OKUCIIEHUS. Y TJIEPO, AJTIOTPOIHbBIE
Mou(UKaLMK, PACTIPOCTPAHEHHE B IIPUPOJIE, PUBNUYECKUE U XUMUYECKHE
cBoiicTBa. Aacop6ius. Kpyrosopot yrieposaa B npupojie. OKCHIIBI yIJIepoaa, ux
duznyecKkrue 1 XuMHUYEeCKIe CBOMCTBA, IEUCTBHE Ha JKHUBbIE OPTaHU3MBbI,
MOJy4YEHHUE U PUMEHEHHE. DKOJOTUYECKUE MPOOIEMbI, CBA3aHHbIE C OKCUIOM
yraepoja (IV), runoresa rnmo6ansHOTO MOTEIUICHUS KJIUMAaTa, TAaPHUKOBBIN

s dekrt. YronpHas KUCI0Ta U €€ COU, UX (PU3UICCKHE U XUMHUICCKHE CBOMCTBA,
noyiyueHue v npuMenenue. KauecrseHHas peakius Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavaIbHbBIE TOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, TUIEH, alleTUJIEH, 3TaHOJ, MNIMIIEPUH, YKCYCHas KUCIIOTA).
[TpupoaHbie HCTOYHUKHU YTIAEBOAOPOAOB (YroJib, IPUPOIHBINA ra3, HedTh),
MPOYKTHI X TIepepaboTKH (OCH3UH), UX POJIb B OBITY M MPOMBINIJICHHOCTH.
[TonsiTrie 0 OMOIOTHYECKH BaXKHBIX BEILIECTBAX: XKUPAX, O€JIKaX, yriaeBojaax — U uX
pOJIM B U3HHU YeJIOBEeKa. MaTepHuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHUN.

Kpewmuuii, ero ¢pusznueckne u XuMUYECKUE CBOMCTBA, MOMyUYE€HUE U IPUMEHEHHE.
Coenunenus kpeMHus B npupoje. OO1iue npeacTaBieHus 00 OKCUIE KPeMHHUS



(IV) u xpemuueBoit kucnore. CHIIMKATHI, UX UCIIOIb30BaHKUE B OBITY, B
MIPOMBIIICHHOCTH. BaxkHelIe CTpOUTENbHBIE MaTEpUalIbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OeTOH, jkene300eToH. [IpobiieMbl 6€30MacHOr0 UCTIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MPOBE/ICHUE KAaUECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIIOCHUE IPU3HAKOB
WX MPOTEKAHUS, OTBITHI, OTpaKaroIie GU3NIECKUE U XUMUIECKUE CBOKCTBA
rajoreHoOB U UX COECMHEHUI (BO3MOXHO UCITOIb30BaHUE BUJIEOMATEPUAIIOB),
O3HAKOMJIEHUE C 00pa3liaMy XJIOPUJOB (TAIOTEHUIOB), O3HAKOMIICHUE C
oOpasiamu cepsl U €€ COeAMHEHUAMHU (BO3MOKHO HCIIOJIb30BAHNE
BHJICOMATEPUAIIOB), HAOJIIO/ICHHE Mpoliecca O0YTIIMBaHUs caxapa Mo IeUCTBUEM
KOHILICHTPUPOBAHHON CEPHOU KUCIIOTBI, N3yYEHHE XUMUYECKUX CBOWCTB
pa30aBlIEHHON CEpPHON KHUCIIOTHI, TPOBEICHNE KAaUeCTBEHHOM peakiuK Ha CyJb(art-
MOH ¥ HaOJI0/IeHNE IpU3HaKa €€ MPOTeKaHusl, 03HAKOMJIEHUE C (GPU3HMUECKUMU
cBoiicTBaMu a30ta, ochopa U X coeTuHEHUHN (BO3ZMOKHO HCIIOIH30BAHUE
BUJIEOMATEPHUAITIOB), 00pa3iaMu a30THBIX U (OChHOPHBIX YI00pEeHUH, MOTydeHue,
coOupaHue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIINil Ha MOH aMMOHUS U ¢ocdhaT-uoH U U3yueHUe MPU3HAKOB
WX IPOTEKAHUsI, B3aMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO MCIIOJIB30BaHUE BUICOMATEPHUAIIOB), U3yUCHUE MOJICIICH
KPUCTAUTMYECKUX PEIIETOK aiMa3a, rpaduTta, QysuiepeHa, 03HaKOMIICHHE C
MPOIIECCOM aJCOPOLIUU PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTUBOra3a, NoJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUEHUE
CBOMCTB YIJICKHUCIIOTO ras3a, MpOoBeJACHUE KaueCTBEHHBIX PEaKIIUid Ha KapOOHAT U
CUJIMKAT-HUOHBI U U3YyYEHUE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMJICHHUE C
MPOAYKIMEN CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE AKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJsibl 1 X COeIMHEHU S

OO01mast xapaKTepUCTHUKAa XUMUYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJjoxeHus B [lepuoanyeckont cucreme XMuMUYECKUX JIEMEHTOB /1.

N. MenneneeBa u ctpoenust atomoB. CTpoeHre MeTaiuioB. MeTtanmindeckas CBS3b
Y METAJJIMYECKAs] KPUCTAITMYECKAS PEIETKA. DIIEKTPOXUMHUYECKUN Pl
HanpspkeHu MetauioB. du3nyeckue U XMMUYecKre CBOMCTBa MeTauioB. O01ue
CHoCOO0BI MOTy4YeHus: MeTauioB. [IoHsATHE O KOPPO3UU METAILIIOB, OCHOBHBIE
CrocoOBbl 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTajdb, YyT'yH, THOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[llenounbie MeTasuIbl: mojoxkeHue B [leproanyueckoit cucTeMe XUMUIECKUX
aneMeHToB /. 1. MenneneeBa, CTpOEHHE UX aTOMOB, HAXOXKJICHUE B IIPUPOJIE.
du3nyecKkue U XMMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl 1
TUIPOKCUIBI HATPUS U Kanus. [I[puMeHeHne 1meT0YHbIX METAJIJIOB U UX
COECIMHEHUM.

[Ilenoyno3eMenbHBIE METAIBI MATHUW U KAJIBLIMKI: MOJIOXKEHUE B [lepnoanueckon
CUCTEeME XUMHUYEeCKUX AemMeHToB [[. . MenneneeBa, cTpoeHne HX aTOMOB,
Haxo0XJIeHUe B nipupojie. Duznyeckue 1 XUMUYECKHE CBOMCTBA MarHus U KaJIbIIUsl.



Baxnelme coeguHeHus Kaablus (OKCUI, TUIPOKCUT, COJH). ZKECTKOCTh BOJIBI U
CIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHHUI: noJiokeHue B [leproanueckoil cucTteMe XUMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEHHE aTOMa, HAXOXKIAEHUE B pupoae. Pu3nueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHBbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATIOMHUHUSL.

Keneso: nonoxenue B [lepuonnueckoil cucTteMe XUMHUYECKHAX AIEMEHTOB /1.

W. MenneneeBa, CTpOEHHE aTOMA, HAXO0XKAEHUE B pupoze. usnueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCubl, TuIpoKcuibl U conu xkenesa (I11) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMyi METAJJIOB U CILIABOB, X (PU3UUYECKUMH CBOMCTBaMHU,
M3YUYEHUE PE3yJIbTATOB KOPPO3UU METAIIIOB (BO3ZMOKHO MCIIOJIB30BaHUE
BUJIEOMATEPHUAIIOB), 0OCOOCHHOCTEW B3aUMOICHCTBUSI OKCHIA KaJIbIUs U HATPHUSI C
BOIOM (BO3MOYKHO HMCIIOJIb30BAHNUE BHIEOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB
XKECTKON BOBI, IPOLIECCa TOPEHUS Keje3a B KUCIOpoie (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peaKkifii Ha MOHBI: MarHusl, KaJbIIHs, ATIOMUHUS, ITMHKA, xene3a (1) u sxenesa
(III), menu (I1), HabmroieHHE U OTTMCAHUE TPOIIECCOB OKpAIIUBAHUS TUIAMEHU
MOHAMU HATpUsl, KAJIUS U KaJIbIHs (BO3MOXKHO UCIIOJIb30BAaHUE BUEOMATEPUATIOB),
uccneaoBanue aMm(pOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS U TUAPOKCHUIA
[MHKA, PEIICHUE IKCIIEPUMEHTATBHBIX 3a1a4 M0 TeMe «BakHelllne MeTaibl U uX
COETUHEHUS.

XUMUA M OKpPY:KaoUas cpeaa

BemecTBa 1 Marepuaiibl B IOBCEHEBHOM KU3HU YellOoBeKa. bezonmacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinii B ObITy. [lepBas momoiip npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arpsi3sHEHUE OKpYKAIoIeH cpeibl (MpeebHas 10myCcTUMas
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Pons xumun B penieHnn 3KOJI0THIECKUX
po0em.

Xumuyeckuui IKCnepumenm:

u3ydeHue o0pa3iioB MaTepHaIOB (CTEKIIO, CIIABBI METAJNIOB, IOJIMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H NIPU U3YyYEHUH XUMUHU B 9 Kitacce
OCYILECTBIISIETCS YePE3 UCTIOIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHATUMN, SABJISTIOIIUXCA CUCTEMHBIMU ISl OT/ICJIbHBIX TIPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO6mue ecTecTBEHHO-HAYUHbIC MMOHATHS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaNu3, CHHTE3, KiacCu(UKAaIls, TePUOAUIHOCTb, HAOIIOICHHE, SKCTICPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJIETTh, SIBJICHUE, TAPHUKOBBIN Y (PEKT,
TEXHOJIOTHUS, MATEPUAIBI.

du3zuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIII,
PaIMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKHI 3apsi/l, TPOBOIHUKH,
MOJIYITPOBOTHUKH, TUAIEKTPHUKHU, (DOTOIJIEMEHT, BEIIECTBO, TEIO0, 00BEM,



arperaTHoe COCTOSIHUE BEIlleCTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUTMYECKASI
peméTKa, CruiaBbl, GU3NYECKUE BETUYUHBI, €UHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.
buonorus: porocuntes, apixanue, buochepa, s3xocucTemMa, MUHEPAIbHbBIE
yI0OpEeHHS, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TIOJIE3HBIE
HCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

TemaTnueckoe IJIAHUPOBAHUE

Home Koua
niec
ypl(:Ka Tema OcHOBHOE coep:KaHue TBO Jara mo | lara mo
OKa OKa IUIaH aKT
n/m yp yp yaco y (paxry
B
IHoBTOpeHne u 00001IeHHE CBeIeHNI M0 Kypcy 8 kiacca. XMMHYeCKHe PeaKIun

1 Knaccudux | bunapusie coenuaenust. OKCUIbI 1

anus cosieo0pasyromue u

HEOpraHu4 | HecoJeoOpa3yrouue.

€CKHUX IM'uapokcuasl: ocHOBaHUA,

BEIIECTB U | aM(POTEPHBIC TUIAPOKCHUJIBI,

ux KHUCJIOPOJICOIEPKAIUE KUCTOTHI.

HoOMeHKJIaT | CpeaHue, KUCible, OCHOBHBIE,

ypa KOMIIJIEKCHBIE COJIH.
Hemoncrpanuu. O3HaKOMJICHUE
C KOJUICKIIUSIMUA METAJIJIOB U
HeMmeTalioB. O3HaKOMJICHUE C
KOJIJICKIIUSIMUA OKCHJIOB, KUCIIOT
U CoJen

2—3 | Knaccuduk | O600111eH1E CBEICHUN O 2

arys XUMUYECKUX PEAKIIUSX.

xumuuecku | Kiaccudukanus XuMrU4ecKux

X PEaKLMK | peakiui 1o Pa3JInyHbIM

o OCHOBAHHUSIM: TI0 COCTaBy U

Pa3TUYHBIM | YUCITY PEarupyromnux u

OCHOBaHMS | 00Opa3yIOIIUXCs BEHIECTB, IO

M TerioBoMy dhdexTy, mo

arperaTHOMYy COCTOSIHUIO
pEarupyroumx BEIECTB, 10
00paTUMOCTH, 110 U3MEHEHUIO
CTENEHEN OKUCIICHUS JIEMEHTOB,
I10 UCIIOJIb30BAHUIO
KaTajau3aropa.




JlabopaTopHble ONBITHI. 1.
BzaumoperictBue ammnaka u
XJ0poBojopoa. 2. Peakuus
HeWTpanuzamnuu. 3. Habmonenue
Ter10Boro 3(pdekra peakuu
HeUTpanu3amuu. 4.
B3anmoneiictBrue cepHon
KHCIIOTHI ¢ okcuaoM meau(ll). 5.
Paznoxenue nepoxkcuaa
BOJIOPOJIa C TTIOMOIIIBIO KaTaaasbl
KapTodens

[IonsTue o
CKOPOCTH
XUMHYECKO
1 peaKkuuu.
Karamuz

[TonsTre 0 ckopocTH
XUMUYECKON peaKkuu.
@aKTOpHI, BIUSAIONINE HA
CKOPOCTh XUMUYECKHUX PEAKLIU:
PUPOJIa pEarupyronmx
BEILECTB, UX KOHIICHTPALKs,
TEMIIEpATypa, IIO0MIA/b
CONIPUKOCHOBEHMS, HATUINE
katanuszaropa. Karamus.
JdemoHcTpanuu. 3aBUCUMOCTh
CKOpPOCTH XMMHUYECKOUN pEAKLIUH
OT MPUPOJIbI pEArUPYIOLIUX
BEILIECTB. 3ABUCUMOCTD
CKOPOCTH XUMHYECKON PEAKIUU
OT KOHIICHTPALlUX PEarnupyronumx
BEILIECTB. 3aBUCUMOCTD
CKOPOCTH XUMHYECKON PEAKIUU
OT IJIOIIAAX CONPUKOCHOBEHHUS
pearupyromux BEIIECTB
(KKUTIAIIANA CIION»).
3aBUCHUMOCTb CKOPOCTH XUMUYE-
CKOM peakiuy OT TeMIepaTypsl
pearupyronmx BeUecTB.
JlabopaTopHble ONBITHI. 6.
3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOU peakiuy OT
IPUPOJIBI pearupyromux
BEILECTB Ha IPUMEPE
B3aUMOJICMCTBUS PaCTBOPOB
THOCYNb(aTa HaTPUS U XJIOpUIa
Oapusi, THOCYNB(aTa HATPUS U
COJISTHOM KUCIIOTHI. 7. 3aBUCH-
MOCTb CKOPOCTH XUMHUYECKOIN
peaKuuy OT IPUPOJIbI METAIIOB




IIPU UX B3aUMOJECHCTBUH C
COJISTHOM KHCIIOTOM. 8. 3aBUCH-
MOCTb CKOPOCTH XUMHUYECKOMN
peaKuuu OT IPUPOIBI KUCTIOT
IIPU B3aUMOJEHUCTBUU UX C
&Kee3oM. 9. 3aBUCUMOCTD
CKOpPOCTH XMMHUYECKOU PEAKLIUH
oT Temneparypsl. 10.
3aBUCUMOCTBH CKOPOCTH
XUMHUYECKOU peakIuu OT
KOHIICHTPAIUU PEarupyrommx
BemiecTB. 11. 3aBucUMOCTh
CKOpPOCTH XMMHUYECKOUN pEeaKIuu
OT IUIOIIAJY COPUKOCHOBEHHUS
pearupyronmx BemecTs. 12.
3aBUCHUMOCTb CKOPOCTH
XUMHYECKOUN pEaKIUU OT
HaJW4us KaTaau3aropa

5 5 BxoaHo# KOHTPOJIb. TecToBas
pabota
XuMHYeCcKHE PeaKIii B pacTBOpax
6 Onexrponu | [ToHsITHE 00 ANEKTPOTUTHIECKOM
TUYECKass | AUCCOLHUAIMU. DIIEKTPOIUTHI U
JCCOLMAl] | HEeAJIEKTPOJIUThL. MexaHusm
usi JUCCOLMAIUI 3JIEKTPOIUTOB C

Pa3JIMYHBIM XapaKTePOM CBSI3H.
CreneHb 31EKTPOTUTHIECKON
nuccoruanui. CHILHBIE U
ca0ble 3JIEKTPOJIUTHI.
JdemoncTpauuu. Mcnibitanue
BEILIECTB ¥ UX PACTBOPOB Ha
AJIEKTPOIPOBOTHOCTD
JlabopaTopHblii onbIT. 13.
Juccommanus ciaadbIxX
AJIEKTPOJIMTOB HA IPUMEPE
YKCYCHOM KUCJIOTBI




7 OcHoBHbIE | OCHOBHBIE MMOJIOKEHUS TEOPUU

MOJIOKEHUS | DJIEKTPOIUTHUECKOM

TEOpUu nucconmanmu. Knaccudukanms

AJNIEKTPOJUT | MOHOB U UX CBOMCTBA. KHUCIOTHI,

UYECKOMN OCHOBaHMS M COJIU Kak

JUCCOLMAL] | DJIEKTPOIUTHI.

uu (TO) | Ux knaccudukamnms u
JUCCOIAALIMS.
JemoncTpanun. 3aBUCUMOCTh
ANEKTPOIPOBOJIHOCTH YKCYCHOM
KHUCJIOTBI OT KOHIIEHTPAIIUH.
JIBM>KEHUE OKpaIIEHHBIX HOHOB
B BJIEKTPUYECKOM TI0JIE

8—9 | Xumuueck | OO1me XMuMHUYECKUE CBOMCTBA

ue KHCJIOT: U3MEHEHHUE OKPACKH

CBOICTBa WHJIUKATOPOB, B3aUMO/ICHCTBHE

KHUCJIOT KaK | ¢ MEeTaJlJIaMU, OKCUaMH U

AIEKTPOIUT | TUAPOKCUIAMU METAIIOB U

OB coysiMu. MONEeKyIsIpHBIE U

MOHHBIE (TOJIHBIE U
COKpalll€HHbIE) YPAaBHEHHUS
peakiuii. XUMAYECKUN CMBICIT
COKpAIEHHBIX YPABHCHUM.

VY cIi10BuUs MPOTEKaHUS PEAKLIAN
MEKY JIEKTPOJIUTAMHU J10
KOHIA. Psii akTuBHOCTH
METaJIJIOB.

JlabopaTopHble onbIThI. 14.
N3meHenune okpacku
WHJMKATOPOB B KUCIOTHOM
cpene. 15. Peakuus
HEUTpaJIU3alMu pacTBopa
WIEIOYN PAIUYHBIMU
kuciaotamu. 16. [Tonydyenue
ruapokcuaa meau(ll) u ero
B3aUMOJICHCTBUE C PA3TUYHBIMU
KucioTamu. 17.
B3aumopelicTBre CUIIBHBIX
kucIIoT ¢ okcuaoM meau(ll).
18—20. B3zaumoneiictBue
KHCJIOT C METAJJIAMH.

21. KadecTBeHHas peakius Ha
kapOoHat-uoH. 22. [lonyueHnue




CTYJIHS KDEMHHEBOM KUCIIOTHI.
23. KadecTBeHHas peakius Ha
XJIOPHUJI- WU CYIb()aT-HOHBI

10

XHUMHYECK
ne
CBOMCTBA
OCHOBaHUI
Kak
BJIEKTPOJIUT
OB

OO0ne XUMHYECKHE CBOMCTBA
[[eJI04YEel: B3aUMOECHCTBHE C
KHUCJIOTaMH, OKCHJIaMH
HEMETAJUIOB, coysiMu. O0mme
XMMHYECKHE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHUM:
B3aUMOJICHCTBHE C KUCIOTaMHU,
pasyioKEHUE NMPU HArPEBAHUH.
JlabopaTtopHble onbITHI. 24.
N3meHneHne okpacku
WHJIMKATOPOB B IIEJIOYHOM
cpene. 25. Bzaumoaeiicteue
HIEJI0YEH C YTIIEKUCIIBIM Ta30M.
26. KauecTBeHHas peakius Ha
KaTUOH aMMoOHHus. 27—28.
[Tomy4yenue rugpokcuaa
Menu(Il) u ero paznoxenue

11

XHUMHUYECK
e
CBOICTBaA
coJiel Kak
3JIEKTPOJIUT
OB

OOnme XUMHYECKHE CBOMCTBA
CpPEIHUX COJICH:
B3aUMOJICUCTBHE C KUCJIOTaMHU,
1eJI0YaMH, COJISIMU U
MeTaiuiamMu. B3anMojelicTBue
KHCJIBIX COJIEH CO IIEI0YaMH.
JlabopaTopHbie onbITHI. 29.
B3anmoneiicTBre kapOOHATOB C
kuciaotamu. 30. [Tonydenue
ruapokcuaa xeneza(lll). 31.
B3aumoneiicTBue xeinesa ¢
pactBopoM cynbdata meau(1l)

12

Ilougarue o
TUJIPOJINA3E
coJieu

[M'unponus kak oOMeHHOe
B3aHMMOJICHCTBUE COJICH C BOJIOM.
['maponus comu CUIBHOTO
OCHOBAHUS M CJ1a00M KHCIIOTHL.
IMunponus comu cmaboro
OCHOBAHMS M CUJIbHOM KHUCJIOTHI.
Bomopoansiit mokazatens (pH).
Hemoncrpanun. OnpeneneHue
XapakTepa cpeiibl B pacTBOpax
coJieu

13

Ilpakmuuec
Kast

CBoMCTBa KHUCJIOT, OCHOBAaHHUH,
OKCHJOB M COJICH B CBETE




paboma 1.

TECOpHUHU 3JI€KTpOJIHTH‘I€CKOﬁ

Pemenne JVICCOITMAITIY U TIPEICTABICHUH
dKCIIepuMe | 00 OKUCITUTETHHO-
HTQJIBHBIX | BOCCTAHOBUTEIIBHBIX PEAKIIHSIX
3a71a4 1o
TeMe
«INEKTPOI
UTHYECKAS
JUCCOITHAII
WD)
14 O06001IeHne 1 cUCTeMaTH3allys 3HAaHUH TI0 TeMe « XUMUYECKHUE PEaKIINH B
PacTBOpPAX AIEKTPOITUTOBY
15 Koumponvnas paboma I no reme « XuMUYECKHUE PEAKIIUU B paCTBOPax

QJICKTPOJIUTOB»

HemeTaiibl 1 UX COeAMHEHUS

16

O6mas
XapaKTepuC
THUKA
HEMETAJLIO
B

CTtpoeHue aTOMOB HEMETAJUIOB U
UX TIOJIOKEHUE B TIEPUOIMUECKOM
cucreMe. Psn
AIEKTPOOTPUILIATETLHOCTH.
Kpucrammueckue pemeéTkn
HEMETAJJIOB — MPOCTHIX
BemiecTs. dusznueckue cBOMCTBA
HemeTasuioB. O6mme
XMMHUYECKUE CBOMCTBA
HEMETAJIOB: OKUCIIUTEIbHBIE U
BOCCTAHOBUTEJIbHBIE.
Jemoncrpanuu. Koyuiekus
HeMeTaJu10B. Monenn
KPUCTALTNYECKUX PEIIETOK
HEMETAJIOB: aTOMHbIC U
MoOJIEKyJIsipHbIe. O30HATOP U
OPUHIUIBI ero padoTel. ['openue
MPOCTHIX BEIIECTB —
HEMETaJUIOB: cephl, hocdopa,
JIPEBECHOTO YTJIsl

17

OOas
XapaKTEPHC
THUKA
DJIEMEHTOB
VIIA-
IPYyIMIbl —
rajoreHoB

['anorensl, cTpoeHME UX ATOMOB
u Monekyn. dusnueckue n
XMMHUYECKUE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB raJlOT€HOB B
3aBUCHUMOCTH OT HUX IOJIOKECHUS
B [IEPUOJUYECKON CUCTEME.
Haxoxnenue ranoreHos B
IIPUPOJIE U UX MOITYUYEHHUE.
buonornueckoe 3HaueHue u




MPUMEHEHHE TaJIOTEHOB.
JdemoncTpamun. O6pasisi
rajoreHOB — IPOCTHIX BEIIECTB.
B3aumoielicTBHE raloreHoB ¢
MeTauiaMu. BeITecHeHe
XJIOpOM OpoMa WIJIM MO/JIa U3
pacTBOPOB UX COJEN

18 Coenunenu | ['anoreHoBoAOPOIBI U
s COOTBETCTBYIOIINE UM KUCIIOTHI:
rajoreHOB | IJIABUKOBAsl, COJISIHAS,
OpOMOBOIOPOTHAS,
MOJ0BOIOpOAHAS. ['amoreHuabI.
KauecTBeHHbBIE peakuy Ha
rajoreHu1-uoHsl. [Ipumenenue
COEMHEHUI raJOreHOB.
Hemoncrpanus. Kosnekus
MPUPOJIHBIX COEAMHEHUN XJI0pa.
JlabopaTopHsblii onbIT. 32.
Pacno3naBanue rajgoreHuaI-
HMOHOB
19 llpaxmuuec | ConsiHast KUCIOTA KaK CUJIbHBIN
Kas AAEKTPONUT. TUNTMYHBIC peaKkIuu
paboma 2. | KUCJOT, XapaKTePHbIE s
N3yuenue | COJISTHOW KHUCJIOTHI:
CBOMCTB B3aUMOJICUCTBHUE C METaJIJIaMH,
COJISTHOM OCHOBHBIMU U aM(POTEPHBIMH
KHCJIOTHI OKCHJIaMH, OCHOBaHUSIMHU U
aM(pOTEPHBIMU THAPOKCUIAMU,
cossimu. KauecTBeHHas peakuust
Ha XJIOPUI-UOH
20 OOmasn OO0mras xapakTepucTHKa
xapakrepuc | anemeHToB VIA-rpymnmnel. Cepa B
THUKA IIPUPOJE U €€ MOJIyYEHHUE.
AJIEMEHTOB | AJUIOTPOIHbIE MOIU(PUKAIUU
VIA- CEpBI U UX CBOMCTBA.
rpynnbsl — | XMMHAYECKHE CBOWCTBA CEPBI U
XaJIIbKOTEHO | €€ MPUMEHEHHUE.
B. Cepa JleMmoHcTpanuu.
BzanmopericTBre cepsbl €
MetaimiaMu. ['opeHue cepsl B
KHCJIOPOAE
21 CepoBojiop | CepoBOIOPOI: CTPOSHHUE




oIl !
CyJb(HUIBI

MOJIEKYJIbI, PU3UYECKUe U
XMUMUYECKHE CBOMCTRA,
HOJy4YEeHHE U 3HAYCHHE.
CepoBogOopoIHasl KUCIOTA.
Cynbdunapl 1 X 3HaUYEHUE.
JIromuHOGOPHL.

Jemouncrpanuu. Komnekuus
cynbbuaHbix pyn. KauecrBennas
peaxiusi Ha CynbQHUa-uoH

22

Kucnoponn
bIC
COCAMHEHNU
sl CEPBI

Oxkcup cepsi(1V), ceprucras
KHCIIOTa, CYJIb(UTHL.
KauectBennas peaxius Ha
CyJb(PUT-UOH.

Oxkcun cepoi(VI), cepnas
KHUCIIOTA, CYIb(aThI.
Kpucramnoruapartsi.
KauectBennas peaxius Ha
cynbdar-uoH.
JdemoHcTpanuu.
OO0ecuBeYMBaHNE OKPAIICHHBIX
TKaHEH W IIBETOB CEPHUCTHIM
ra3om.

BzanmopeiicTBue
KOHIIEHTPUPOBAHHOM CEPHOMU
KHCJIOTHI C MEJBIO.
OO0yriuBaHue OPraHUYECKUX
BEILIECTB KOHLIEHTPUPOBAHHOMN
CEpHOM KUCIIOTOM.
JlabopaTopHblii onbIT. 34.
KauecTBeHHbIE peakinu Ha
Cynb(haT-uOHBI

23

Ilpaxmuuec
Kas
paboma 3.
N3yuenune
CBONCTB
CEepHOM
KHUCIIOTBI

CepHas K1CIIOTa KaK CUIIbHBIN
ANEeKTPOJUT. TUNUYHbBIE peakuu
KHUCIIOT, XapaKTEPHbIE IS
pa30aBIIEHHON CEPHON KHUCIIOTHI:
B3aUMOJICHCTBHE C METaJIJIaMH,
OCHOBHBIMU U aM(OTEPHBIMU
OKCUJaMH, OCHOBAHMSIMU U
amM(bOTEepHBIMU THIPOKCHIAMH,
cossimu. KauecTBeHHas peakuust
Ha CyJlb(paT-uoH

24

OO0mas
XapaKTEpUC
THKa

OO611as xapakTepucTHKa
3neMeHTOB VA-rpynmsl. A30T,
CTPOEHHE aTOMa U MOJIEKYJIbI




xuMuuecku | azora. dusnueckue u

X XUMHYECKUE CBOKCTBA U

AJIEMEHTOB | IPUMEHEHUE a30Ta. A30T B

VA- IIPUPOJIC U €r0 OMOJIOTHYECKasI

TPYIIIIBL. pOJIb.

A3zoT Jdemoncrpauuu. /luarpamma
«CocraB BO3yXay.
BuneodparmenTs! u cnaiiabt
«IItnubu 6azapbD»

25 AMMUax. AMMUaK, CTpPOEHHUE MOJIEKYJIbI U
Comm (bu3nUecKre CBOMCTRA.
aMMOHMSI AMMUayHas BOJIa, HAlIATBIPHBII

CIIUPT, TUAPAT aMMHAKA.
JIOHOPHO-aKIENITOPHBIN
MEXaHU3M 00pa30BaHUs CBA3U B
KAaTUOHE aMMOHHUS.
BoccranoButenbHbIE CBOKWCTBA
aMMHaKa.

Coy aMMOHMS U UX
npuMeHeHue. KauectBenHas
peakius Ha KaTUOH aMMOHHUS.
Hemoncrpanuu. [lonyuenue,
coOMpaHue U pacro3HaBaHUE
ammuaka. Paznoxxenue
IUXpoMaTa aMMOHHUS.
JlabopaTopHblii onbIT. 36.
KauecTBeHnnas peakius Ha
KaTHOH aMMOHUS

26 Ilpakmuuec | Ilonyuenue, cobupanue u
Kas pacno3HaBaHHe aMMHaKa.
paboma 4. | I3yueHue pacTBOPUMOCTU
[Tonyyenue | aMMHaka B BOJAE U
aMMMaKa U | XapaKTEePUCTHKA OCHOBHBIX
U3y4YeHUE | CBOMCTB r'mjpaTa aMMHUaKa.
€ro KauecTBeHHas peakuus Ha
CBOWCTB KaTHUOH aMMOHMUSA

27— | Kucnoponn | Okcupsl a3ora:

28 ble HecoJeo0pasyroue u
COCIMHEHH | KUCIIOTHBIE.

g a30Ta A30THCTasi KUCI0Ta U HUTPUTBL.

A30THasl KUCJOTA, €€ MOJTyYCHUE
Y cBOMcTBa. HUTpaTsl.
JdeMoHcTpanuu.
B3aumoneiictBue




KOHLIEHTPUPOBAHHOMN a30THOU
KHCJIOTHI C MeAbI0. ['opeHune
y€pHOTrOo nopoxa. Paznoxenue
HUTpaTa KaJIUsl U TOPEHUE
JIPEBECHOTO YrOJIbKa B HEM.
JlabopaTopHblii onbIT. 37.
XUMHYECKHE CBOMCTBA a30THOM
KHUCJIOTHI KaK JIEKTPOJINTA

29 ®dochopu | Dochop, cTpoeHUEe aToMa U

ero amotponus. Pochubl.

coenunenn | ®ochun. Oxcun pocdopa(V) u

s docdhopuas kuciaora. Docdartsl.
JdemoncTpamun. O6pasisi
IPUPOAHBIX COCTMHEHUN
docdopa. 'openue pocdopa Ha
BO3JIyX€ U B KUCJIOPOJIE.
[Tonyuenue 6enoro gocdopa u
WCTIBITAHUE €TO CBOMCTB.
JlaGopaTopHblii onbIT. 38.
KauecTBennas peakuus Ha
docdar-uon

30 Ob6mras OO6m1ast XxapakKTepUCTHKA

XapakTepuc | aneMeHToB |V A-rpymisr:

THKa O0COOEHHOCTH CTPOCHHS aTOMOB,

AJIEMEHTOB | MTPOCTHIX BEIIECTB M COSTUHEHUIN

IVA- B 3aBUCHUMOCTH OT IOJIOKECHUS

TPYIIIBL. AJIEMEHTOB B MIEPUOUIECKOM

Yrnepon cucreme. Yraepox. Kpyrosopor

yriaepoja B IpUpoJe.
AJIOTpOITHBIC MOAUDUKALINN:
anmas, rpadur. AMOpQHBIit
YIJIEPOM: CaXka, IPEBECHBIN
yrojb. AncopOuus. XuMHUECKHe
CBOMCTBA YIJIepo/a.
Koxkcoxumnueckoe
MPOU3BOJICTBO U €T0 MPOYKIIHSI.
KapOumsi.

Jdemoncrpanuu. Koyutekmnus
«O0pa31ibl IPUPOAHBIX
COCAMHEHNH YIIIEpOaay.
[Toptper H. JI. 3enunckoro.
[TornouieHrne aKTMBUPOBAaHHBIM
YIJIEM pAaCTBOPEHHBIX BEIIECTB




WJIA Ta30B. Y CTPOUCTBO
IPOTUBOTa3a

31 Kucnopoan | Okcua yrinepona(Il): crpoenue
I8(S MOJIEKYJIbL, IOJTyYECHUE U
coenunenn | cBoiictBa. Okcun yraepoga(IV):
s YIJIEpOJa | CTPOEHUE MOJIEKYJIBI, IOJyYeHUE

Y CBOMCTBA. YTOJIbHAs KUCJIOTA.
Conu yroabHOM KUCHOTHI:
KapOOHATHI U THIPOKAPOOHATHI.
TexHuyeckas ¥ muuieBas coa.
JlaGopaTopHsblii onbIT. 39.
[Tosryuyenue u cBOMCTBA
YTOJBbHOM KUCJIOTHI

32 IIpakmuuec | Ilonyuenue, cobupanue u
Kast pacro3HaBaHUE YTIEKHUCIOrO
paboma 5. | raza. U3yueHue pacTBOpUMOCTH
[lonydeHue | yriIeKuciaoro ra3a B BOJE U
YIJIEKUCIIOT | XapaKTePUCTUKA KUCIOTHBIX
O rasau CBOWCTB YTOJIbHOM KHUCJIOTHI.
m3yuenne | KauecTBeHHas peakuus Ha
ero KapOoHAaT- U TUIpOKapOOHaT-
CBOWCTB VIOHBI
IMpomexyT
OYHBIH
KOHTPOJIb

33 YrneBogop | Opranuyeckas XMUMUs.

OJbl YraeBonopoasl. Meran, 3TaH u
pornaH Kak mpeaeibHbIC
(HaCBIIICHHBIC) YTJIEBOAOPOIBI.
OTHJIEH U alleTUJIEH KaK
HemnpenenbHble (HEHACHIIICHHbIE)
yrieBo1opoabl. CTpyKTypHBIE
(bopMyJIbI OpraHUYECKUX
BenecTB. ['openue
YIJIEBOAOPOIOB. Peakuun
JNETUAPUPOBAHUS TTPEACTBHBIX
YTIIEBOJIOPOIOB.
JdemoncTpanuu. Mojienun
MOJIEKYJI METaHa, 3TaHa, TUJIECHA
U aneTuiieHa. Bzanmonencreue
ATUJIEHA ¢ OPOMHOM BOJION U
pacTBOPOM IEpMaHraHaTa Kajaus

34 Kucnopoac | CriupTel. DTUIOBBINA CIUPT, €TI0

oJieprKa-

IMOJIY4CHHEC, IPUMCHCHUC U




e
OopraHuvcc
KHC
COCIMHCHU
A

(bu3HoIOorNYeCcKoe ACUCTBHE.
TpEéXaTOMHBIN CIUPT TIIULIEPUH.
YKCycHast KUCJIOTa Kak
IpeICTaBUTENb KapOOHOBBIX
KHCJIOT.

Jemoncrpamun. O6mue
XMMHUYECKUE CBOMCTBA KUCIIOT
HA NPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHnas peakuus Ha
MHOTOATOMHBIE CITUPTHI

35

Kpemnuit n
€ro
COCIMHEHU
A

Kpemnuii, ctpoenue ero aroma u
HaXO0XJICHUE B MIPUPOJIE.
CgotictBa kpeMHMS. CUITUIINIBI
u cwiad. Okeua kpemaus(1V).
KpeMHueBas kuciora u €€ cou.
Hemoncrpanun. Komiekuus
«O06pa3ipl NPUPOTHBIX
COCJIMHCHUN KPEMHUS».
Komnnexkuums crekna, KepaMuku,
IIeMEHTAa U U3CINN U3 HUX.
JlabopaTopHbie onbIThI. 40.
[Iponyckanue yriaekucioro rasa
Yyepes pacTBOp CUJIMKATa HATPUs

36

CunnukaTtHa
i
MIPOMBIIIILIIE
HHOCTD

[Ipou3BoacTBO CTEKIIA U
uemenTa. [Ipoaykus
CUJINKaTHOU IIPOMBIIUIEHHOCTH
ONTUYECKOE BOJIOKHO, KEpaMHKa,
dapdop, dbasuc. Onrtuueckoe
BOJIOKHO.

Hemoncrpanun. Komnexkuus
MPOAYKIMHU CUITUKATHOU
MPOMBIIIJIEHHOCTH.
BugeodparmenTs! u ciiaiiabl
«IIpon3BOACTBO CTEKIIA U
LEMEHTA

37

ITonyuenue
HEMETAIIO
B

Hewmeraiutel B mpupoe.
@®pakrMOHHAs MEPEroOHKa
KHUJIKOTO BO3]lyXa KaK CIoco0
NOJIyYEHUS KHCIIOPOAa, a30Ta U
aprona. [lomyuenue docdopa,
KPEMHHSI, XJ10pa, HOJa.
DIIEKTPOJIN3 pacTBOPOB.
Jdemoncrpanun. Komnexkuus
«IIpupoHbIE COEAUHEHUS
HEeMeTauIoB». BuaeopparMeHThl




v cianapl «OpakimoOHHas
MIEPETOHKA XKHUJIKOTO BO3TyXa».
BuneodparmenTsl U ciraiiapl
«ITonyuenue Bomopoa,
KHMCJIOPO/Ia ¥ TAJIOTEHOB
AJICKTPOJTUTUIECKUM CITIOCOOOM)»

38 [Tomyuyenue | [TomydeHune cepHON KACTOTHI:
BOKHEHUIIMN | CBIPBE, XUMU3M,
X TEXHOJIOTUYECKAs] CXEMA, METO/
XUMUYECKHU | KUISIIIErO CJIOS, TPUHIIUTIBI
X TEII000MEHa, MPOTUBOTOKA U
COCIMHEHH | HUPKYJsnuu. OneyMm.
171 [Ipon3BoaCTBO aMMUaKa: CbIpbE,
HEMETAIUIO | XUMHU3M, TEXHOJIOTHYECKas
B cxema.
JdemoncTpaumuu. Mojenu
arraparoB JJIsl TPOU3BOJICTBA
CEpHOM KUCIJIOTBL. Mogelb
KUIAIEro ciaost. Monenb
KOJIOHHBI CHHTE€3a aMMHaKa.
BuneodparmenTsl U caaiiabl
«IIpon3BoacTBO cepHOM
KHUCIIOTBI». BugeopparMenTsl u
cnanabl «IIpon3BoaCcTBO
ammuakay. Komnekiust «Coipbé
JUISL TIOJTYYEHUS] CEPHOU
KHCJIOTBI»
39 O06001eHn | YpOoK-yIpakHEHHE C
€ 110 TEM€ | UCIOJIb30BAaHUEM
«Hemetann | camocToATENbHON pabOTHI MO
bl U X BBITIOJTHEHUIO TIPOBEPOYHBIX
COCMHEHU | TECTOB, 3aJIaHUU U YIIPAKHEHUN
)
40 Komwmponvuas paboma 2 no reme «HemeTranibl U X COSTUHECHUSI

1

MeTa/iibl 1 UX COEAMHEHUS]




41

OO0mas
XapaKTEPHC
THKA
METAJIJIOB

ITomoxeHue MeTajjioB B
MIEPUOINUECKON CUCTEME
XUMHYECKHX 3emeHToB 1. W.
MenpeneeBa, CTpOEHUE UX
aTOMOB M KPHUCTAJJIOB.
MerTtayunueckas CBsI3b U
METaJuIndecKast
KpPUCTAJIINYECKAst PEIIETKA.
dusnyueckue cBOMCTBA
METAJJIOB: JIEKTPO- U
TEIIONPOBOIHOCTb,
OTpakarolas CrocoOHOCTb,
MJIACTUYHOCTh. YEpHBIE U
[IBETHBIC METAJIBI

42

XHUMHYECK
nue
CBOMCTBA
METaJlJIOB

Mertaibl KaKk BOCCTAHOBUTEIIH.
DIIEKTPOXUMHUYECKUN PAJT
HanpspKeHul. Bzanmonaencreue
METAJUIOB C HEMETAJIIaMH,
OKCUJAMH, KACIIOTAMH, COJISIMH.
AJFOMUHOTEPMUS.
JdemoHcTpanuu.
BzaumopeiicTBre HaTpus, JIUTHUS
Y Kajblus ¢ BOJoU. ['openue
HATpUsi, MarHUs U JKeJie3a B
Kuciiopoje. Benpika
TEPMUTHON CMECH.
B3aumonerictBue cmecu
IIOPOIIIKOB CEPHI U XKENE3a,
[IMHKA U cepbl. B3auMmojencTaue
ATIOMHUHUS C KUCJIOTAMH,
[[eJJ0YaMHU U BOJIOM.
BzaumopeiicTBue xeneza u Meu
¢ xaopoM. B3anmopericteue
MEJI1 C KOHLICHTPUPOBAHHOM
CEpHOM KUCIIOTOW U a30THOU
KHUCJIOTOM (pa30aBlIeHHON U
KOHIICHTPUPOBAHHOI).
JlabopaTopHblii onbIT. 41.
B3aumogericTBue xenesa ¢
pactBopoM cynbdata meau(1l)

43—
44

OOmas
XapaKTEPUC
THKA
JJIEMEHTOB

CrpoeHune aTOMOB U IPOCTHIX
BEIIECTB. 3aBUCUMOCTb
(U3NUECKUX U XUMUYECKHX
CBOWCTB IIIE€JIOYHBIX METAJIOB OT




| A-rpynmbl

3apsiJI0B sIIEP UX AaTOMOB.
OKcuzibl ¥ TUAPOKCUIBI
IIIEJJOYHBIX METAJJIOB, UX
MOJy4YeHHUe, CBOMCTBA U
NpUMeHeHne. Baxuenme conu
IIIEJIOYHBIX METAJJIOB, UX
3HA4YEHUE B MPUPOJIC U KU3HU
YeJI0BeKa.

Jemoncrpanus. Oxpacka
IUTAMEHM COECTUHECHUSIMHA
[IEJIOYHBIX METAJIJIOB

46

OOmas
XapaKTEPHC
tuka llA-
TPYIIIIBI

CrpoeHue aTOMOB U MPOCTHIX
BEILIECTB. 3aBUCUMOCTD
bU3HMUECKUX U XUMUYECKUX
CBOWCTB IIEJIOYHO3EMEIbHBIX
METAJIJIOB OT 3aps0B SJIEpP UX
aToMOB. OKCHUJIbI U TUIPOKCHU/IBI
IEJI0YHO3EMETBHBIX METAIIOB,
WX TMOJy4€HUE, CBOMCTBA U
IpUMEHEHHUE. BaxkHeumme conn
IEIOYHO3EMEIILHBIX METAJIIOB,
UX 3HaUYCHHE B IPUPOJIC U KU3HU
yenoBeka. KapboHats! u
TUAPOKAPOOHATHI KaJIbITHS.
Jdemoncrpanun. Okpacka
IJIAMEHU COETMHEHUSIMU
HIEJI0YHO3EMETBHBIX METAILIOB.
lNamenue u3BecTu BOOOM.
JlabopaTopHblii onbIT. 42.
[Tosrydyenre U3BECTKOBOM BOJBI U
OIIBITHI C HEW.

47

JKécTtkocTh
BOJbI U
CIIOCOOEI €€
YCTpaHCHH
i

JKEcTKOCTh BOJIBI: BpEMEHHAS U
noctosinHast. CriocoObl
YCTPAHEHUSI BPEMEHHOU
xEcTrkocTu. CrocoOsI
YCTpPaHEHUs MOCTOSTHHOU
KECTKOCTH.

Jemoncrpanum. [Tonyuenne
HKECTKOU BOJIbI
B3aUMOJICMICTBUEM YIJIEKUCIIOTO
C U3BECTKOBOM BOJOM.
YcTpaHneHue BpeMEHHOU
AKECTKOCTHU KUIISTYEHUEM U




N00aBIIEHUEM COJIbI.
YcrpaneHne noCTOSTHHOU
HKECTKOCTU H00ABICHUEM COJIBI.
NoHuTh! U IpUHIUIT UX
nercTus (BuneodparMeHT)

48,49

AroMuHUN
U €ro
COE€OUHEHU
A

CoenuHeHns aTIOMHHHS B
npupone. XUMUYECKUE CBOMCTBA
Y IPUMEHEHUE aTIOMUHUS.
Oco0eHHOCTH OKCHJIa U
TUAPOKCUA ATFOMUHUS KaK
aM(pOTEPHBIX COCTUHEHUH.
Baxxueiinme cojin aJroMHUHUS
(xmopun, cyibdar).
Hemoncrpanun. Komiekuus
MPUPOIHBIX COCTUHEHUN
amoMuHusA. BuaeodparMeHTs! 1
ciaiiapl «OKcH aJlFlOMUAHUS 1
ero moaudukamuny. [lomydenue
aM(oTepHOro rUIpOKCU A
AJTFIOMUHUS U UCCIICJOBAaHUE €TO
CBOMCTB

o1

Keneszo u
ero
COE€IMHEHN
P

Oc00EHHOCTH CTPOEHHUS aToMa
*kenesa. JXKeneso B ipupoje.
Baxueimme pynsl xkeiesa.
OKcubl ¥ TUAPOKCUIBI
xeneza(ll) u (I1I). Conm
xene3a(ll) u (I1I). O6napyxenue
KaTHOHOB KeJie3a B pacTBOpE.
3HaUYCHNUE COeIUHEHNHN Kelie3a.
JlabopaTopHble onbITHI. 43.
[Tomy4yeHnne ruapoKCUI0B
xenesa(ll) u (111). 44.
KauecTBeHHbBIE peakuy Ha
KaTHOHBI XKeJie3a




52 Ilpaxmuuec | Pemenue skciepuMeHTaIbHBIX
Kast 3a/1a4 Ha paclo3HaBaHUE U
paboma 6. | IOTy4YEHUE METAIIOB U UX
Pemenne COE€IMHEHUN
AKCIIEPUME
HTaJIbHBIX
3a/1a4 1o
TEME
«Metaubl
»

53 Kopposus | Koppo3swust razoBast (xumudeckasi)
METAJIJIOB U | ¥ DJIEKTPOXUMUYECKAs. 3alIUTa
CHOCOOBI METAJIOB OT KOPPO3UHU.
3amuThl OT | AemoncTpanun. Komiekuus
Hee «XUMHUYECKNE UCTOYHUKHU TOKa».

Pe3ynbTaThl N1IUTENIBHOTO
AKCIIEPUMEHTA 10 U3YUYEHUIO
KOPPO3UHU CTAJIbHBIX U3/ICIIUN B
3aBUCHUMOCTH OT YCJIOBUU
IPOLIECCOB

54— | Metamnel B | Metaiusl B pupojie. [Tonsitue o

55 pUPOJE. MeTamutypruu. YépHas u
[TonsiTvie 0 | BETHAsI METAJLTYPTHUSL.
metaiurypr | I[lupomeramnyprus,
uu TUAPOMETAILTYPIHUs,

AIEKTPOMETAILITYPTHUSL.
JloMeHHBIN TIporecc.
[TepepaboTka uyryHa B CTab.
DIIEKTPOJIN3 PACILIABOB.
JdeMoHcTpanuu.
BoccranoBiaeHnue meau u3
okcuna meau(ll) Bogopomgom.
BuneodparmenTs! u crnaiiabl
«ITpousBoacTBO UyryHa u
cranu». BuneopparmeHTsl u
cnaael «3nenus u3 4yyryna u
ctanm». BuneodparMeHTsl u
cnanabl «IIpon3BoacTBO
ATIOMUHUSD)

56 O0600meHn | YpOK-yIpakKHEHHE C
€ 3HAHUM HCIIOJIb30BAaHUE
10 TEME CaMOCTOSITEJIbHON pabOThI O




«MeTtasuibl
»

BBITTOJTHEHUIO IPOBEPOYHBIX
TECTOB, 3aIaHUN U YITPAXKHECHUHN

57 Konmponvuas pabom 3 o teme «Metamiely  UTOroBbIii KOHTPOJIb
1
XuMus U OKpY:KaOIIAs cpeaa
58 Xumunueck | CtpoeHue 3emMiu: iapo, MaHTHS,
Uil cOCTaB | 3eMHas Kopa, JuTocdepa, 1
TJIAHETHI ruapocdepa, armochepa.
3emutst XUMUYECKHI cocTaB 3eMIIH.
['opHbIe mopoabl. MuHeEpassbl.
Pynpi. [1one3nbie uckoraemeoie.
JdemoHcTpanuu.
BuneodparmenTs! u ciraiapl
«Ctpoenue 3emiu u eé
XUMUYECKUN COCTaBy.
Konnekus MuHepanos u
ropHsix nopoAa. Komnekuus
«Pynsl MeTAILITOBY.
JlabopaTopHblii onbIT. 45.
N3ydenne rpannra
59 Oxpana HcTOYHMKM XUMHAYECKOTO 1
OKPY’KAIoLl | 3arpsI3HEHUS OKPYKaIOIIEH
el cpenbl cpensl. ['mobGanbHbIe
oT AKOJIOTUYECKHE TTPOOIIEMBI:
XUMHUYECKO | HApyIIeHne OMOTeOXUMHYECKUX
ro KPYTOBOPOTOB XUMHUUYECKUX
3arpsA3HEHU | AJIEMEHTOB, MOTEIJICHUE
s KJIUMaTa, KUCIOTHBIE T0KIU U

1p. O30HOBBIE ABIPHI.
MexayHapoaHOe
COTPYJIHUYECTBO B 00JIACTH
OXpaHbl OKPY’KArOIIEH CpesIbl OT
XUMUYECKOTO 3arpsi3HEHUS.
«3enéHast XUMHUs.
JdemoHcTpanuu.
BuaeodparmeHTsI B Ciraiapl
«I'moGanbpHBIE SKOJIOTHICCKHE
po0JIeMBI YEITOBEUCCTBA»

O06001meHne 3HaHMI 10 XUMHUHM 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroToBKa K 0CHOBHOMY rocyIapcTBeHHOMY 3k3ameny (OI'))

60

BemiectBa

CtpoeHue aToMa XUMHYECKOTO
2JIEMEHTA B COOTBETCTBHUH C
IIOJIOKEHHEM DTOTO 3JIEMEHTA B
NEePUOANYECKON CUCTEME.
CtpoeHue BeniecTna:

1




XUMHUECKas CBA3b U
KPUCTAJUIMUECKUE PEIIETKU.
3aBUCHUMOCTh CBOWCTB
00pa30BaHHbBIX 2JIEMEHTAMHU
IPOCTBIX BEIIECTB (METAILIIOB,
HEMETAJIJIOB, 0JIArOPOIHBIX
ra3oB) OT MOJIOKEHHUS JIEMEHTOB
B [IEPUOJUYECKON CUCTEME.
Knaccudukanus
HEOPTaHMYECKUX BEIIECTB.
[IpencraBuTenu pasHbIX
KJIACCOB HEOPTaHUIECKIX
BEIIECTB

61 Xumnyeck | [IpusHaku v ycnoBus
UE PEeaKIUU | TPOTEKAHUS XUMHUYECKHUX
peakuuii. Turnosorus
XUMHUYECKUX PEAKIUH 10
Pa3IMYHBIM OCHOBAHUSM.
Peakumu noHHOrO 0OMEHa.
OkucnuTenbHO-
BOCCTAaHOBHUTEJIHHBIC PEAKITUN
62— | OcHOBBI XVWMHUYECKHE CBOMCTBA MPOCTHIX
63 HEOpPraHWY | BEIIECTB. XapaKTEPHbIE
€CKOM XMMHUYECKUE CBOMCTBA
XUMUHU COJICOOPa3yOIINX OKCHIOB,
TUJPOKCUIOB (OCHOBaHUM,
KHUCIIOPOICOIEPKAIIUX KUCTIOT U
aM(OTEPHBIX TUIPOKCHUIOB),
cosen
64 IToBTOpenn | TectupoBaHue, pelIeHNUE 3a1a4 U
eun BBITIOJTHCHUE YIIPKHEHUHN 10
0000111eHNE | TEME
10 TEME.
Iloarorosk
a
KKOHTPOJIb
HOH pabote
65 Konmponvuas paboma 4
(uTOroBasi Mo Kypcy OCHOBHOM IIKOJIbI)
66 [loasenenue UTOroB roga

Oopa3oBartesnbHble UHTEpHET-pecypehl 10 XUMHUM:




[Toptan hpyHAaMEHTATBPHOTO XUMUYECKOTO 00pa3oBaHu. XUMHUYECKas
uHpopmalmonHas cetb: Hayka, o6pazoBanue, TEXHOJIOTUU
http://www.chemnet.ru I"azeta «XuMus» 1 callT s yuuTes «S uay Ha ypok
XUMUN

http://him.1september.ru Enunas xomnexmus L{TOP:

[IpeameTHas KOIEKIUS «XUMUSI»
http://school-collection.edu.ru/collection/chemistry EcrectBenno-
Hay4HbIe dKCIIepUMeEHThl: XuMus. Komnekuns Poccuiickoro
00111e00pa3oBaTeIbLHOrO MOpTaia

http://experiment.edu.ru

AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Becepoccuiickas onumIiaaa mKoJIbHUKOB MO XUMUU
http://chem.rusolymp.ru Opranndeckasi XUMHSL: HIEKTPOHHBIA YICOHUK JIIIs
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN YICOHUK
http://www hemi.nsu.ru

OTkphIThIN KOJUTEIK: XuMus http://www.chemistry.ru
JlucTaHImOHHAs OJTMMITHAAJIA TI0O XUMUHU: TEJICKOMMYHUKAIIMOHHBIN
o0pa3oBaTeIbHBIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JIuCTaHITMOHHBIC ABPUCTUICCKUEC OJIUMITHAIBI 110 XHMHUH

http://www eidos.ru/olymp/chemistry

3anumarenbHast xumus http://home.uic.tula.ru/~zanchem U3 ombita paGoTh
yuntens xumun: caut H.JO. CeicmanoBoi



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://home.uic.tula.ru/~zanchem
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