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[HOACHUTEJIBHA S 3AITMCKA
PaGouas mporpamma 1o XMMHH COCTaBIIEHA B COOTBETCTBUH C (peiepaibHbIM KOMIIOHEHTOM
rOCYJapCTBEHHOTO CTaHAapTa o0IIero o0pa3oBaHusl, 3a OCHOBY padoUei mporpaMMbl B3siTa porpamma
Kypca xumuu s 8-11 kmaccoB obmieodpazoBarenbHbiX yupexaenuii (arop O.C. 'abpuensH),
pexoMeH10BaHHas JlenmapTaMeHTOM 00pa30BaTeIbHBIX IPOTPaAMM U CTaHAAPTOB OOILEro 00pa3oBaHUS
MunucrtepctBa oopazoanusi PD, omyonmnkoBanHas u3gatenbctBoM «Jpoda» B 2010 roay, u paccuntana Ha
68 yueOHbIX yacoB. B Heil mpexycMOoTpeHo mpoBeaeHnE 4 KOHTPOIBHBIX M 5 MPAKTHYECKUX PadoT.
Oco0GeHHOCTh MPOrPaMMBbl COCTOUT B TOM, YTOOBI COXPAaHUTh IPUCYILIUN PYCCKOM CpeHEe IKOJIe BHICOKHIMA
TEOPETUYECKHUI YPOBEHD U ClIeTaTh 00y4eHHE MAaKCUMAJIbHO Pa3BUBAIOIIMM. JTO JOCTUIAETCs IIyTEM
BBIYMCIICHHS] YKPYITHEHHON AUAAKTUYECKON €JMHULIBI, B PAHT KOTOPOI BCTYIAeT OCHOBOIOJIAraroiiee
MOHATUE «XUMHUYECKUH 3JIEMEHT U (POPMBI €ro CyIIecTBOBaHUs (CBOOOHBIE aTOMBI, IPOCTHIE U CIIOKHBIC
BELIECTBA)», CJIEJAOBAHUE CTPOTOH JIOTUKE MPUHIIUIA PA3BUBAIOIIET0 00YUYEeHHUS MTOJI0KEHHOTO B OCHOBY
KOHCTPYMPOBAHHSI IPOTPAaMMBI, U OCBOOOXKIeHHE e€ OT U30bITKa KOHKpeTHOro MaTtepuana. [Iporpamma
MIOCTPOEHA C YYETOM peasn3alii MEXIPEIMETHBIX CBsI3el ¢ KypcoM (u3HKHU 7 Kilacca, I/1e U3y4aroTcs
OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB, M OMoJI0ruu 9 kiacca, rae gaércsi 3HaKOMCTBO ¢ XUMHUYECKOH
opraHmzalyeil KJIeTKU U Iporeccamu ooMeHa BeliecTs.M3yueHne XuMuu Ha ypOBHE OCHOBHOTO 00IIIEro
00pa3oBaHMsI HAIIPABJICHO HA JOCTIKEHHE CICAYIOUINX IIETICH:

L4 OCBOCHHME 3HAHMH O XHUMHUYECKOM COCTaBJ'IHIOH_[eﬁ eCTeCTBeHHO'Hay‘IHOﬁ KapTUHbI MHDPA,
BaXXHEHIITNX XUMUYSCKUX IIOHATHUAX, 3aKOHAX U TCOPHUAX;
L4 OBJIAACHUC YMCHHAMHU TPUMCHATH IMOJYUYCHHBIC 3HAHUA JIA 00BSICHEHHS pa3H006pa3H1)1X

XMMHMYECKUX SIBJICHUM U CBOMCTB BEILECTB, OLICHKU POJIA XMMHMH B PAa3BUTHH COBPEMEHHBIX TEXHOJIOTMH U
IIOJIy4YEHUHU HOBBIX MaTE€pPHAJIOB;

o pa3sBUTHE II03HABATEJIbHBIX HHTEPECOB M MHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITEJILHOIO IPUOOPETEHUS] XUMHUYECKUX 3HAHUH C HCHOJIb30BAHUEM PA3IMYHBIX HMCTOYHHKOB
nHpOpMAINH, B TOM YHCJIe KOMIBIOTEPHBIX;

o BOCIHUTAaHUE YOEXKICHHOCTH B TO3UTHBHOM pOJIM XUMHUU B JKU3HH COBPEMEHHOTO OOIIecTBa,
HEO0OXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO U OKPYKAOIIIEH Cpe/Ie;
o MPUMEHEHHUE IMOJyYEHHBIX 3HAaHMM M yYMEHUH Juisi 0e30MacHOro HCIOJIb30BAaHHS BEIIECTB U

MaTepuajgoB B OBITY, CEIbCKOM XO34WCTBE W Ha MPOU3BOJCTBE, PEUICHHS NPAKTUYECKHX 3a7ad B
MOBCEJHEBHOW KU3HH, NPEAYIIPEKICHUS SBICHUN, HAHOCSIUIMX BPEJ 30POBBIO YEIOBEKA U OKPYKAKOIIEH
cpexe.

B coxepxxanum kypca 9 kiacca B Hadajge 0OOOIIEHHO PAacKpBITHI CBEIECHUS O CBOMCTBAaX KJIACCOB
BEIIECTB - METAJUIOB W HEMETAUIOB, a 3aTeM IOAPOOHO OCBELICHBI CBOMCTBA IIEIOYHBIX U
IIeJI0YHO3EMENIbHBIX METAJIJIOB U rajioreHoB. Hapsiiy ¢ 3TUM B Kypce pacKpbIBAIOTCS TaKKe U CBOWCTBA
OTJENbHBIX BaXHBIX B HAPOJAHOXO3SIIICTBEHHOM OTHOILIEHUH BEUIECTB. 3aKaHYMBAETCSA KypC 3HAKOMCTBOM C
OpPraHUYECKUMHU COEIMHEHUSIMH, B OCHOBE OTOOpa KOTOPBIX JIEKHUT HAESd T'€HETUYECKOTrOo pa3BUTHS
OpPraHMYECKUX BELIECTB OT YIJIEBOAOPOJOB 10 OHOmoauMepoB (OeKOB U yriaeBonoB). [IpuHIMNHATBEHBIM
MOMEHTOM SBJISIETCSl NEepeIuIaHupOBaHUe M3ydeHUs TeM 2 U 4 - «XUMHUYECKUH MPAaKTUKyM», a UMEHHO:
MpaKTU4eCcKre padoThl MPOBOJATCS HE OJIOKOM, a IMPU HM3YyYEHUH COOTBETCTBYIOIIMX TEMATUYECKUX
BONpPOcoB. B kypce 9 kinacca npaktuyeckue paboThl MPOBOJATCS BO BpeMs nzyueHus teM «lloBropeHue tem
8 xkmaccay, «Metamnsl» u «Hemeramnb». IlpakTuueckue paOoOThl CIy’)KaT HE TOJBKO CpPEICTBOM
3aKpeIUIeHUs] YMEHUI U HaBBIKOB, HO TAKXK€ U CPEJICTBOM KOHTPOJIS 32 KaUe€CTBOM UX C(HOPMHUPOBAHHOCTH.
Pabouas mporpaMma mnpegycMaTpuUBaeT HEKOTOpblE M3MEHEeHUs. B Temax «OpraHnyeckue COeIUHEHUS» U
«O06001IeHe 3HaHUH IO XUMHH 32 KypC OCHOBHOM HIKOJIBD» COKpalleH MaTepuan Ha 1 yac (Bcero 2 yaca).
OcBoOoauBILIECS Yachl OTBOJAATCSA AJII U3YUEHHUS TeMbl « XUMHUS M KU3Hb», TaK KaK 3TOT MaTepuai
HEO0X0MMO H3y4yaTh B KOHIIE OOy4eHHUs B OCHOBHOW IIKOJIE, B€lb MHOTHE y4Yallluecs 3aKaHYMBAIOT
oOyueHue B IIKOJIE U BHIOMPAIOT XUMHUIO JIJIsl UTOroBoi arrectanuu B popme ['MA.

Pabouas nmporpaMma OpHeHTHpOBaHa Ha HCIIOJIb30BAaHHUE yUeOHUKA:
INa6puensa O.C. Xumus 9 xinacc. Y4eOHUK 1715 001meo0pa3zoBaTeIbHbIX yupexaenuii. — M.: JIpoda, 2013. —
267c.;



TPEBOBAHMSA K YPOBHIO ITIOATI'OTOBKHA

B pesynbpraTe uzydenuit JaHHOro npeaMera B 9 kiacce yyaniuecs A0KHBI

3HaTh / IOHUMATh

® XUMUYECKYIO CUMBONIUKY: 3HAKU XHUMUYECKUX BJIEMEHTOB, (OpPMYJbl XHMHUYECKHUX BELIECTB U
YPaBHEHUSI XUMHUYECKHUX PEAKIUN;

e gadiCHeuwue Xumuyeckue HNOHAMUsA: XUMHUYECKUN DIEMEHT, aToM, MOJIEKYJa, OTHOCUTEIbHbIE
aTOMHasi M MOJIEKYJIApHas MacChl, MOH, XMMHYECKasl CBs3b, BEILECTBO, KJIacCHU(UKalMs BELIECTB, MOJIb,
MOJISIpHAsE Macca, MOJIIPHBIA 00beM, XUMHUYECKas peakius, KiIacCH(UKALUs PpeaKiid, HJIEKTPOIUT H
HEDJICKTPOJIUT, DJIEKTPOJIMTUYECKAsA JUCCOLMALMS, OKHUCIUTEIb M BOCCTAHOBUTEIb, OKHUCICHHE U
BOCCTaHOBJICHHE;

® OCHOBHblE 3AKOHbI XUMUU. COXPAHEHUS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, MEPUOJAMYECKHUI
3aKOH;

YMETh
® HA3bI6AMb. XUMUYECKHUE DJIEMEHTBI, COCIMHEHUS U3YYECHHBIX KIIACCOB;

® 00vACHAMb: (PU3NYECKUIM CMBICI aTOMHOrO (MOPSAKOBOIO) HOMEpPA XMMHMUECKOIO 3JIEMEHTa,
HOMEpOB TpyINIbl M TEpPHOJA, K KOTOPHIM 3JIEMEHT NPUHAUICKUT B repuoandeckon cucreme J[.U.
MeHeneeBa; 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB 3JIEMEHTOB B IpeiesiaX MajbIX HEpHUOJOB M TIaBHBIX
MOJIIPYII; CYIIHOCTh PeaKIUii HOHHOTO OOMEHa;

® Xapakmepuzoeams: XUMUYECKUE SIEMEHTHI (OT BOAOPOJA A0 KalbLUsA) HA OCHOBE UX IOJIOKCHHUS B
nepuoandeckoit cucreme J.Ml.MenneneeBa 1 0COOEHHOCTEW CTPOCHUS UX aTOMOB; CBS3b MEXKIy COCTAaBOM,
CTPOCHHUEM U CBOWCTBAMH BEUIECTB; XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEUIECTB;

e onpedensimy: COCTaB BEIIECTB MO HMX (opMyiaM, MPUHAMICKHOCTH BEIIECTB K OIPEIEICHHOMY
KJIaCCYy COEJUHEHUN, TUIbl XUMHUYECKUX pEaKLHil, BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS 3JIEMEHTa B
COCIMHECHHSX, TUIl XHUMHYECKON CBSI3M B COCIUWHEHHUSX, BO3MOXHOCTH MPOTEKAHHS PEAKIM HOHHOTO
oOMeHa;

e cocmaenams: (QOPMYIbl HEOPTaHUYECKUX COEIWHEHUN HW3YYEHHBIX KJIACCOB; CXEMBbl CTPOCHHUS
aToMoB nepBbiX 20 snemeHTOB mnepuoanudeckoi cuctembl Jl.M.MenneneeBa; ypaBHEHHS XUMHUYECKHX
peakumii;

® 0Opawamvcsi ¢ XUMUYECKOM MOCYI0N 1 1a00paTOPHBIM 000pYI0BaHUEM;

® PACNO3HABAMb ONLIMHBLIM NYMeM: KUCIOPO/, BOJOPO, YTIEKUCIbIN ra3, aMMHUaK; pacTBOPbI KUCIOT
U 1IeT0uel, XJI0pHI-, CyibdaT-, KapOOHAT-HUOHBI,

® GbIYUCTIAMb: MACCOBYIO JIONII0 XMMHUYECKOTO AJIEMEHTa Mo (hopmyse COeTUHEHHS; MaCCOBYIO JIOTIO
BEIIECTBA B PAacTBOpPE; KOJIMUYECTBO BEHIECTBAa, OOBEM WM MAacCy MO KOJHUYECTBY BELIECTBa, OOBEMY HIIU
Macce peareHTOB UK MPOIYKTOB PEAKIINH;

UCIOJIb30BaTh MPUOOpPETEHHbIC 3HAHUSA W YMEHUS B MPAKTUYECKOW NEATEIHHOCTH M MOBCEIHEBHON
JKU3HU JUIA:

e 0e30macHOro oOpalleHus ¢ BEeCTBaMU U MaTepuaiaMy;

® HKOJIOTMYECKH TPAMOTHOTO TTOBEJICHUS B OKpY’KaloIeil cpese;

® OLICHKY BIIMSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAIOLIEH Cpeibl Ha OPraHN3M YEJI0OBEKA;
® KPUTUYECKOM OIIEHKH MH(POPMAIUH O BEIIECTBAX, UCIOIb3yEMbIX B OBITY;

® [IPUTOTOBJICHHSI PACTBOPOB 33JaHHON KOHIEHTPALIVH.

COAEPKXAHUE TEM YYUEBHOT' O KYPCA
IToBTOpPEHHE OCHOBHBIX BONIPOCOB Kypca
8 kitacca n BBenenue B Kypce 9 kiacca (5 vacos)
XapakTepUCTUKA JIEMEHTA MO €ro MOJ0KEHUIO B IEPUOJUYECKON CUCTEME XUMUYECKHX AJIEMEHTOB
. 1. MenneneeBa. CBOICTBAa OKCUJIOB, KUCIOT, OCHOBAaHUW U COJIEM B CBETE TEOPUU DIEKTPOJIUTUUYECKOU
JMCCOLMAIMHU U TTPOLECCOB OKUCIIEHUSI-BOCCTAHOBIICHUS. [ €eHETHUECKUE PSAbl METAIA K HEMETAJLIIA.
[TonsiTHE O MEPEeXOaHBIX deMeHTax. AM(OTEPHOCTh. [ eHeTHUECKUI Psi/i IEPEXOTHOTO DIIEMEHTA.



[Tepuonnueckuii 3aKOH M NEPUOJAMYECKAs CUCTEMA XUMHUYECKUX 3yieMeHTOB [[. 1. MenneneeBa B
CBETE YUEeHHMsI O CTpOeHHH aToMa. VX 3HaueHue.

JlabopaTopHblii onbIT. 1. [TonydyeHne ruipokcuia HUHKA U UCCIEA0BAHNE €TI0 CBOWCTB.

IMpakTukym Nel

1. IMosryyeHne ruApaTOB OKCHIOB M U3y4YeHHeE UX CBOICTB.

TEMA 1

Mertamasl (19 uac)

[TonoxkeHne MeTajlIoOB B TMEPUOJUYECKON cucTeMe Xumuueckux anemeHToB [[. M. Menpaeneesa.
Metannndeckasi KpUCTaUIMYECKasi pelieTKa M MeTaJuIMyecKass XMMHuYecKas CBs3b. OOmme (usmdeckue
coiictBa MeTrauioB. CIuiaBel, HMX CBOWCTBA M 3HauyeHHE. XUMHUYECKHUE CBOMCTBA METAJIOB Kak
BOCCTAHOBUTENECH. OJEKTPOXUMUYECKUN Pl HANPSHKEHUM METAUIOB M €r0  HCIOJb30BaHHE IS
XapaKTePUCTHUKU XUMHUYECKHX CBOMCTB KOHKPETHBIX MeTaiioB. CrocoObl MOJyuyeHUs METauIoB: MUPO-,
THJIPO- U dJIeKTpoMeTautyprusi. Koppo3us MeTaiioB u criocoObl 00phObI C HEH.

OOmas xapakTepUCTUKa METOYHBIX MeTalsioB. Meramisl B npupojae. O6mue crnocoos
ux nonydeHus. Ctpoenue atomoB. lllenmodnple MeTaibl — TPOCTHIC BEMIECTBA, MX (PH3UYECKHE H
XUMHUYECKHE CBOMCTBa. BaxkHeilline coeqMHEHMs MIEIOYHBIX METAIJIOB — OKCHUJbI, THUIPOKCUBI U COJH
(xmopuabl, kKapOoHATBI, Cynb(aThl, HUTPATBI), UX CBOWCTBA W NPHUMEHEHHE B HAPOJHOM XO3SIICTBE.
Kanuiinsie ynobpenus.

OOmas xapakTepUCTHUKA 3JIeMeHTOB riaBHoW moarpynnsl |l rpynnei. Crpoenue
atoMoB. llleouyHO3eMeNbHBIE METAIIBI — MPOCThIE BEIIECTBA, MX (PU3NYECKHE U XUMUYECKHE CBOMCTBA.
Baxueiiie coenuHEHUs MICIOYHO3EMEIbHBIX METALIOB — OKCHUJIbI, THAPOKCHUIIBI W COJH (XJIOPHIBI,
KapOOHaThI, HUTPATHI, CynbdaTel u pocdaTel), X CBOMCTBA U MPUMEHEHHE B HAPOJIHOM XO3SHCTBE.

AnroMuaui. CrpoeHue aroma, (U3HYECKHE W XHMHUYCCKHE CBOWMCTBA MPOCTOrO BEIIECTBA.
CoenuHeHus alOMUHUAS — OKCHUJ U THAPOKCU, NX aM(OTepHbIi XapakTep. BaxHeile conu antoMUHHUS.
[IpuMeHeHne amOMUHUSA U €70 COCTUHEHUM.

XKenezo. Crpoenue artoma, (U3MUECKHME U XUMHUYECKHE CBOWCTBA MPOCTOrO BEIIECTBA.
I'enetnueckue psaael Fe?* u Fe®'. Kauectennnle peaxiuu Ha Fe?* u Fe3*. Baxwueiimme comu xkenesa.
3HavYeHME JKeJe3a, ero COCJUHEHUN U CIJIaBOB B IIPUPOJE U HAPOJHOM XO35MCTBE.

JdemoncTpauuu. OOpasubl IMIETOYHBIX W IIEJIOYHO3EMEIbHBIX MeTaioB. (OOpa3ibl CIJIaBOB.
BsaumopeiicTBue HaTpus, TUTHS U Kalblus ¢ BOJOW. B3auMopelicTBue HATPUS U MarHUsl ¢ KHCIOPOJOM.
B3aumopeiictBue metayuioB ¢ HemeTauiamu. [lonyuenune runpokcunos xesesa (1) u (111).

JlaGopaTopHublie onbIThL. 2. O3HaKOMJIEHHE ¢ 00pa3liaMu MeTauioB. 3. B3anMopelicTBue MeTamioB
C pacTBOpamMu KHUCIOT U cosieid. 4. O3HakoMJieHHEe ¢ o0pa3liaMu MPUPOIAHBIX COCIUHEHMI: a) HATpus; O)
KaJIbLIWs; B) aJlIOMUHUA; T) kene3za. 5. IlomydeHuwe ruapokcujia amOMUHUSL U €r0 B3aUMOJEHCTBUE C
pacTBOpaMH KHCJIOT | mesodei. 6. KauecTBennsle peakuuu Ha HoHEI Fe?* u Fe?”,

TEMA 2

IIpakTuxym Ne 2

CaoiicTBa MeTa/LJIOB U UX coeuHeHui (3 yaca)

1. OcymecTBineHne IEMOYKH XUMHUYECKUX MpeBpaiieHuii meramioB. 2. [lomydyeHue u cBoOiCTBa
COeIMHEHUI MeTaiuIoB. 3. Penenne sKcriepuMeHTIBHBIX 33/1a4 Ha pAacliO3HaBaHUE U TIOJTYYCHUE BEIECTB.

TEMA 3

Hemeranasl (23 yaca)

OO6mrast xapakTepuUCTHKAa HEMETAJUIOB: TMOJIOXKeHUEe B nepuoandeckoit cucreme JI. Y. Menneneena,
0COOEHHOCTH CTPOEHHUsI aTOMOB, OJJIEKTPOOTPHUIATENBHOCTh KaK Mepa «HEMETAUTHYHOCTUY», Pl
ANEKTpoOoTpHIaTeNbHOCTU. KpHcTamuinyeckoe CTpoeHuEe HEMETaNIOB — MPOCTBIX BELIECTB. AJUIOTPOMUS.
dusnyeckue cBONCTBAa HEMETAUIOB. OTHOCUTENBHOCT MOHATUH «METAJ», «HEMETAILD).

Bonopon. Ilomoxenue B nmepuoandeckoil cucreMe xumudeckux sieMmeHtoB JI. Y. Menneneesa.
CrpoeHne atoma M MoOJeKyapl. Pu3nueckue W XUMHUYECKHE CBOWCTBAa BOJOPOJA, €r0 IOJyYEeHUE U
MIPUMEHEHHUE.

O6mas xapaktepuctuka ranoreHoB. Crpoenue atomoB. I[IpocTbie BemecTBa, HX
¢usnyeckue M XuUMHUYeckHe CBOWCTBA. (OCHOBHBIE COEIMHEHHUS TaJlOT€HOB (TajJOT€HOBOJIOPOJBI H
rajJloreHuzibl), ux cBoiictBa. KauecTtBeHHas peakuus Ha XjJopuA-uoH. KpaTkue cBeneHust o xjope, Opome,
¢dTope u noze. [lpuMeHeHne TaloreHoB U UX COSAMHEHUI B HAPOAHOM XO3SHCTBE.



Cepa. Crpoenue aroma, aJulOTpOIUs, CBOWCTBA U MPUMEHEHHE pOMONYECKOM cepbl. OKCHABI CephbI
(V) u (VI), ux nmonydyenue, cBoiicTBa U mpumeHenune. CepoBOAOPOAHAsS M CcepHHCTass KHCIOThl. CepHas
KHCJIOTa U €€ COJIU, X MPUMEHEHHE B HapOoIHOM Xo3saicTBe. KauecTBeHHas peakiiyst Ha Cynb(ar-uoH.

A3o0T. CTpoeHHe aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHAK, CTPOEHHUE, CBOMCTBA,
nojgydeHue u npumenenue. Coyim aMMOHMsI, UX cBoiictBa M npumeHenue. Oxcuubr azora (1) u (1V).
A30THasi KHUCJIOTa, €e CBOWCTBa M mNpuMeHeHwe. HuTpaTel W HUTpUTHL, mpobiemMa HUX COACpKAHHS B
CEeNTbCKOX 035 CTBEHHON POAYKIIMH. A30THBIE yI00OpEHUSI.

®ocdop. Crpoenue aroma, alIIOTPOIIKS, CBOKNCTBA OesI0ro U KpacHoro gocdopa, UX MPUMEHEHHUE.
OcHoBuble coenuHenus: okcun (ocdopa (V), oprodochopnas kucinora u docharer. DochopHbie
ya00peHus.

Yraepon. Crpoenue atoMa, ajsIOTPOIUS, CBOMCTBA aJUIOTPONHBIX MOAM(UKALNK, MPUMEHEHHE.
Oxkcunpl yriepoaa (1) u (IV), ux cpoiictBa n npuMmeHeHue. KadyecTBeHHast peakiusi Ha YIJIEKHCIbIN ras.
KapOonatsl: KanpIuT, coMa, MOTAI, UX 3HAYEHUE B MPUPOJIE U )KU3HU YenoBeka. KadecTBeHHas peakius Ha
KapOOHAT-HOH.

Kpemuuii. CtpoeHue atoma, KpUCTAIUIMUYECKUA KPEMHUI, €ro cBoicTBa U npuMmeHeHue. Okcun
kpemuus (1V), ero npupoausie pasHOoBUIHOCTH. CHUIMKAThl. 3HAYEHHE COCTUHEHUN KpEeMHHUS B JKUBOH U
HeXuBOU npupoze. [IoHaTre 0 CUIMKAaTHON MPOMBIIIIIEHHOCTH.

Jemoncrpanun. OOpasibl rajioreHoB — MPOCTHIX BelIeCTB. B3anmMmoaeicTBUE TajJoreHOB C
HaTpUEM, ATIOMUHHEM. BbITecHEHHE XJI0pOoM OpoMa WiIM oA U3 paCTBOPOB UX COJIEH.

BiaumopeiicTBue cepsl ¢ MeTalJIaMH, BOAOPOJIOM U KHCIOPOJIOM.

B3anMozencTBre KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI C MEIBIO.

[Tornomienue yriem pacTBOPEHHBIX BEUIECTB WU Ta30B. BoccTaHOBIEHNE MeIU M3 €€ OKCH/IA YTIIeM.
OO0pa31ipl MPUPOTHBIX COSAMHEHUH XJI0pa, cepbl, Gocdopa, yriepona, kpeMHus. OOpas3bl BAKHEHITNX IS
HApOJHOTO XO3SUCTBa Cynb(aToB, HUTPATOB, KapOoHaToB, (ocdatoB. OOpas3lbl CTEKIa, KEPaMUKH,
LIEMEHTA.

JlabopaTopuble onbIThbl. 7. KadecTBeHHas peakiusi Ha xJopua-uoH. 8. KauecTBeHHas peakius Ha
cynbdar-uoH. 9. PacnioznaBanue coneii ammonust. 10. [TonydeHne yriieKucIoro ra3a u ero pacio3HaBaHHE.
11. KayectBennast peakuuss Ha kapOoHaT-uoH. 12. O3HAKOMIIEHHWE C MPUPOJHBIMU CHUJIMKaTamMu. 13.
O3HakoMIJICHHE C MPOAYKIIUEH CHIIMKATHON MTPOMBIIIIEHHOCTH.

TEMA 4

IpakTukym Ne 3

CpoiicTBa HEMETAJJIOB U UX coeuHeHui (3 uac)

1. PemieHne SKCIEpUMEHTATbHBIX 3amau mo Teme «lloarpymma kwuciopoma». 2. Pemienue
IKCIIEPUMEHTAIBHBIX 3a1au 1o Teme «l[loarpymmer azora u yriepona». 3. Ilomydenwe, coOupanue u
pacro3HaBaHKe Ta30B.

TEMA 5

Opranuueckue coequnenus (13 uacos)

BemectBa opraHuueckue W HEOPraHUYECKHUE, OTHOCUTEIBHOCTh MOHSTHUS «OPTaHUYECKHE
BemiecTBay. [IpuunHBl MHOTOOOpa3usi OPraHUYECKUX COCIMHEHUH. XHUMHUYECKOE CTPOCHHE OPTaHHMYECKUX
coequHeHN. MonekynspHbIe U CTPYKTYpHbIE (POPMYIIbI OPraHMUECKUX BEIIECTB.

Mertan u 3TaH: cCTpoeHHE MOJeKyl. ['opeHne Merana u stana. JleruapupoBanue stana. [I[pumenenne
MeTaHa.

XHWMHMUYECKOE CTPOCHUE MOJIEKYJIBl dTWieHa. J[BoWHas CBA3b. B3amMoaencTBhe 3ThieHA ¢ BOJOM.
Peakuuun nonumepusaiuu 3tuiieHa. [lonusTuiieH u ero 3HaueHue.

[TonsiTHe 0 MpenenbHBIX OJTHOATOMHBIX CIUPTAaX HA MPUMEPAX METAHOJIA U ATaHOoJA. TpexaTOMHBIHI
CHUPT — TJIMLEPUH.

[TonsiTre 006 anmpaeruaax Ha MpUMeEpPe YKCYCHOTO anbaeruaa. OKucieHne anbIeTu/ia B KHCIOTY.

OAHOOCHOBHEIE TIpe/eNbHbIE KAPOOHOBBIE KUCIOTHI HAa TIPUMEpe YKCYCHOM KUCIoThl. Ee cBolicTBa u
npuMeHeHne. CTeaprHOBast KUCIOTa KaK MPEJACTaBUTENb JKUPHBIX KapOOHOBBIX KHCIIOT.

Peakuuu »Tepudukanyuu 1 MOHATHE O CIOXKHBIX dupax. JKupbl Kak CI0XKHBIE YPUPHI TIIHIIEPUHA U
KUPHBIX KUCTIOT.

[Tonste 00 amuHOKHMCHOTaX. Peakuu monmukonaeHcauu. benku, ux cTpoeHrne u OMOJOoTHYecKast
pOJIb.



[Tonstue 06 yrneBomax. ['moko3a, ee cBoiicTBa u 3HavueHue. Kpaxman u 1ennosno3a (B CpaBHEHUH),
WX OMOJIOTHYECKAs POJIb.

JdemoncTpanuu. Mozaenu MOJIEKYJI METaHa U APYIUX YIJIEBOAOPOAOB. B3aumonenicTBrue dTUIIEHA C
OpOMHOH BOJOW W pacTBOpOM TNiepMmaHTaHata kKamus. OOpas3ibl dTaHona W riaunepuHa. KadectBeHHas
peaknus Ha MHOTroaroMHble crnuptThl. [lomydenune ykcycHO-3THIOBOTO d¢upa. OMBUIEHHE KHUpA.
BsaumopeiicTBue riroKo3bl ¢ aMMHUAaYHBIM PacTBOPOM OKcua cepedpa. KauecTBeHHas peakius Ha Kpaxmad.
Jloka3arenbCcTBO HAMMYMS (PYHKIIMOHAIBHBIX TPYII B PaCTBOPaX aMUHOKHUCIOT. ['opeHune OenKoB (mepcTH
WM ITUYBHX NepbeB). L[BeTHbIE peakiuu OeIKoB.

JlabopaTopuble onbIThl. 14. M3roroBieHue Mojeneil Moyiekys yrieBoaoponoB. 15. CaoiictBa
rnuuepuna. 16. BzaumogeiictBue rinoko3sl ¢ ruapokcuaoM meau (1) 6e3 HarpeBaHus u npu HarpeBaHHH.
17. BzaumopeiicTBue kpaxmania ¢ HOJAOM.

IMpakTuxkym Ned

1. UzroToBiieHue Mojieieil MOJIeKy YIiieBOI0POI0B
Peseps -2 yac



KanennapHo-temaTnyeckoe JIAHNPOBaHHE YPOKOB XUMHH B 9 Ki1acce

KanengapHo-reMaTH4eckoe IUIAHUPOBAHKUE COCTABIICHO HAa OCHOBE [IprMepHOii MporpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMsI 10 XUMHUH, a TAKXKE Kypca XHUMUH
Ut ygammxces 9 kiacca odmeoodpaszobarenbHoro yuapexaeHus ( aprop O.C. ['abpuensH).
Yueonuk: ["abpuensa O.C. Xumus 9 knacc. YueOHuk uist 001meodpa3zoBaTeNbHBIX yupexaenue.- M.: JIpoda 2013 rog.

KomnnuectBo yacoB—68
KonrponsHsix pador - 4
ITpakTrueckux pador - 8

13 JlaTa MpoBEICHUS
OCHOBHBIE 3JIEMEHTHI «O»-
ObopynoBanue s
No coJiep>KaHus . 00s13aTeNbHbI
TpeboBanust K ypOBHIO MOATOTOBKH | I€MOHCTpAIIHA, o
ypoKa Tema ypoka Jlonoanumenvhule 1 YPOBEHB,
yyaumxcs 1a00paTOPHBIX U
971eMeHmbl «lI»-
MPAKTUYECKHUX padoT .
cooeporcanus NOBbILUECHHDIU
VPOBeHb
1 2 3 5 6 7 8
Pa3znesn nporpammbl: [loBTOpeHHEe OCHOBHBIX BONPOCOB Kypca XMMHUH 8 Kjiacca U BBeleHHne B Kypce 9 kiacca (5 yac )
1 1. XapakTepucTtuka 3aKOHOMEPHOCTH 3HaTh adcHelwue Xumuieckue [Tepuoanueckast §1, §3,
XUMHUYECKOTO U3MEHEHHUS CBOMCTB | NOHAMUA: XUMUYECKUN JIEMEHT, CUCTEMA XMMHUYECKUX |ymp.5,6
AJIEMEHTA 10 €ro aTOMOB IIPOCTBIX aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE AJIEMEHTOB (MMCbMEHHO),
MOJIOKEHUIO B BEILIECTB U aTOMHAasi ¥ MOJIEKYJISipHasi MaccChI. J.1. Menneneena. 9,10 (ycTHO)
MIEPUOIUYECKON COCIMHEHMI, YMeTb: 06vacHamb GU3NUEcKuit [Tnan xapakTepucTuku |ymp.7-8 cmp.
cucreme /1. 00pa3oBaHHBIX CMBICII aTOMHOTO TTOPSIIKOBOTO XUMHYECKOTO 8
N.Menneneesa. XUMHYECKUMH HOMEpa XUMHUYECKOTO JIEMEHTA, DIIEMEHTA.

3JIeMEHTaMU B
npeaenax rilaBHbIX
MOATrPYIII U
MIEPUOJIOB
MEPUOTNYECKOMN
cucrtemsl J[. 1.
Menneneena.
IInan
XapaKTePUCTUKHI
XAMHUYECKOTO
AJIEMEHTA.

HOMEPOB I'PYIIIEL, IEPUOAA, K
KOTOPBIM 3JIEMEHT NPUHA]IEKUT B
nepuoanueckon cucreme J1.1.
MenpeneeBa; 3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB DJIEMEHTOB B
npeJenax MajibIX IEPUOJIOB U MaJIbIX
IIOATPYIIII

- Xapakxmepuzoeams XUMUYECKUU
37eMeHT (OT BOAOPOIa IO KAIBITHs)
Ha OCHOBE X I0JIO)KEHHUS B
MIEPUOTUYECKON CHCTEME




XapakTepucTuKa
3JIEMEHTA - MeTalIa.
XapakTepucTuka
3JIEMEHTa-HEMEeTaIa

JI..MenneneeBa u 0COOCHHOCTEH
CTpOGHI/ISI nX aTOMOB

2. CpoiicTBa okcuioB, | KncinoTHbIi nim 3HaTh: XUMHUUYECKHE CBOMCTBA I[ICXD §1, ynp.2,6;
KHCJIOT, OCHOBAaHMH, OCHOBHBIM XapakTep |OCHOBHBIX KJIACCOB HeOpraHuyeckux |«KoHTposbHBIE U §3, ynp.7;
coseit B ceete TO/] OKCHJIa ¥ TUJIPOKCHU/IA | BemecTB. Bo3MOXXHOCTh MPOTEKaHUs |MpoBepodHbIe padoThl. |§§38-41 —8
3JIEMEHTA KakK peakiuii H'OHHOTro OOMeHa. Xumus 9» K yueOHUKY | KIL
OTJINYUTENBHBIA €ro | YMEeTh: 3alMChIBaTh YPABHEHUS ["aGpuensina.
MPU3HAK. XUMUYECKUX PEaKUii HIOHHOTO
oOMeHa B MOJIEKYJIIPHOM U HOHHOM
BHJIC.
3. l'enetnueckue psasl |['eHerndeckue psaabl | 3HAThH: MOJIOKEHUE METAIUIOB U I[ICXD, §1, yop. 1, 10,
METaJUIOB U MeTajuia u Hemetaios B [IC. Otnuune Tabnuia 3, 4;
HEMETAJIJIOB HeMeTalIa. ¢usmueckux coiicts Me u HeMe. «["enetnyeckue cBsizu | §§42,43 — 8
Knaccudukanus YMeTb: COCTaBIATh FTEHETUUYECKUE HEOPraHUYECKHX KIL;
XUMUYECKUX PAIBI METANIIAa M HEMETaJIa. YMETh | BEIIECTBY Cxema u3
snemeHTOB. [loHATHE |mMCaTh ypaBHEHUS peaKLMil TeTpaau
0 TIEPEXOIHBIX XUMH4YECKUX cBoiicTB Me u HeMe.
3JeMEHTax
4. Tlepexonnbie 3aBUCHUMOCTH YMeTh COCTaBIIATh ANEKTPOHHBIN . AmdbotepHOCTD §2, ynp.2, 3;
AJIEMEHTBI. XUMHUYECKUX CBOMCTB |Oananc s OBP. YMers onpenensats |runpokcuaa amomMuHus |§3, ymp.8.

AMQoTepHbIE OKCUIBI
Y TUJAPOKCHU/IBI.

OKCHJIOB B
TUAPOKCHUJIOB
9JIEMEHTOB ITOOOYHEIX
noarpynn [1C
JA.N.MenneneeBa ot
CTEIICHEW OKUCICHUS
HX aTOMOB.

ITonstue
amM(pOTEepHOCTH Ha
MpuUMepe OKCUaa u
THAPOKCH]IA
aJTIOMHUHUS

OKHCIIMUTENb U BOCCTAHOBUTEb.
YMeTh cocTaBIAITh POPMYITBI
HEOPraHWYECKUX COCTMHEHUN
HW3YYECHHBIX KIaCCOB, YPABHECHUS
XAMHYECKUX PEAKIUN

Y TUAPOKCH]IA IIMHKA
(PacTBOpHI e1KO0TO
HAaTpa, COJSTHOM
KHCJIOTBI, COJIEH IIMHKA
U QJIFOMHUHUS).




5. [IpakTuueckas
pabota Nel

Paznen nporpammbl: MeTtaiisl (22 yac)

6 1. Ilonoxenue Kpamxkuti 3HaTh: IOJIOKCHUE DJICMCHTOB [ICX5 84 yurats, §5,
METaJIOB B ucmopuueckuti 0063op. | meraios B [1.C. COopHuK yop.2, §6,
MIePUOINYECKOMN Bex meonuiii — sex ®u3nYeCcKre CBOMCTBA METAIIIIOB: «KoHTposibHBIE 1 yop. 1,3.4.
cucreme OpOH308bIIL — BeK [JIACTUYHOCTbD, 3JEKTPO- U MPOBEpPOYHBIC PadOTHI . |ynp.5 cmp. 23
H.N.Menneneena. JHcenesHbl. TEIJIONPOBOAHOCTh, METAJUTMYECKUN | XUMHUS 9» K yUeOHUKY
Oo6mue ¢pusnueckue | XapaKTepUCTUKA OJIeCK, TBEPIOCTh, TIIOTHOCTb. ["abpuensina.

CBOMCTBA METAJIOB MOJIOKEHUS YMers: JI._3HakoMcTBO ¢

3JIEMEHTOB-METAJUIOB |- Xapakmepuso8ams METAILIbI Ha o0Opa3LamMu METalJIoB U
B MIEPUOINYECKON OCHOBE X IOJIOKEHUS B CIUTaBOB (TIO
CUCTEME. MIEPUOJUYECKON CUCTEME KOJUICKIINH).
CtpoeHue aToMOB J..MenneneeBa 1 0COOCHHOCTEH Taomuusr:
METaJIJIOB. CTPOEHHUSI KX aTOMOB. «OTHOCUTENbHAS
Mertannnueckue Hcnonb3oBath mpuoOpeTeHHBIE TBEPAOCTh HEKOTOPHIX
KPUCTAJUTUYECKUE 3HAHUS U YMEHHS B IPAKTUUYECKON METaJIOBY,
PEIIEeTKH. JeSITeIbHOCTH U TTOBCETHEBHOM «[InotHOCTH
Meramnaeckas KU3HH: HEKOTOPBIX METAILJIOBY,
XUMHUYECKas CBS3b. - U1st 6e30macHoOro odpalieHus ¢ «Temmneparypa
duznueckue MeTaJUIaMH; TJIaBJICHUSI HEKOTOPBIX
CBOMCTBA METAJUIOB |- HKOJIOTUYECKU FPAMOTHOTO METaJIOB)
MIPOCTHIX BEIIECTB. MIOBE/ICHUS B OKpYXalollel cpere;
Jlerkue u TsKeENbIE - KPUTUYECKOU OIIeHKH MH(POpMAITUU
MeETaJlJIbL. 0 BEIIECTBAaX, UCIOIb3YEMBIX B OBITY.
UepHble U 1IBETHBIE
MeTaJUTbl.
JparoneHHbie
METaJLTbI.

7 2. CriaBbl CnnaBel 1 ux 3HaTh Kinaccudukanmio crutaBoB Ha | JI._3HakoMCTBO C §7, ynp.2;
KJIacCu(pUKaIHs. OCHOBE YEpHBIX (UYT'YH U CTajb) U o0pasamMu METaUIOB U | YIUTh 3alUCH
UepHble MeTaIIBL: LIBETHBIX METAJJIOB. CILJIaBOB B T€Tpaau

YyT'YHBI U CTaJIN.
L[BeTHBIE METAILIBI:
OpoH3a, JIaTyHb,

VYMeTs onuceIBaTh CBOMCTBA U
00JacTu MPUMEHEHHUS Pa3TMYHBIX
CILJIaBOB

(10 KOJIEKLHUSAM).

Penponykuuu u




MEJIbXHOP,
JHOPATFOMUAHHM.
XapakTepucTuka
CILIaBOB, UX
CBOMCTBa. 3HaUYCHHE
BaXXHEHIIINX CILIaBOB

dboTorpadun
MIPOU3BEICHUI
HCKYCCTBA U3 CILJIAaBOB

3. XuMHYECKHE BoccranoBurenbHbie |3HaTh: 00mme xuMuueckue cpoiictBa | 1. 'openne maruus.
CBOMCTBa METAJLJIOB CBOICTBAa METAJIJIOB. | METaJIJIOB: B3aUMOJICHCTBHUE C BzaumoneiictBue
BzanmoneiicTue HeMeTaJlJTaMH, BOJIOM, KUCIIOTaMH, HATpUsI U KaJbILIHS C
METAJIJIOB C COJISIMU. BOJIOM (BOJA,
KHUCJIOPOJIOM U YMeTb 3anuchIBaTh ypaBHEHUS dbeHondTanenx).
ApyTrUMU peaKkuil B3aMMOICHCTBHS C Bsaumopeiicteue
HeMeTaJlIaMH HeMeTaJlJIaMH, KMCIIOTaMHM, COJIIMH, | METaJIJI0B C TaJJoreHaMu
HCIIONB3YS JIEKTPOXUMUYECKUN Pl | (CMECh TOPOIIIKa
HanpsHKEHUS METaJIOB JJIs AJTFOMUHUSA C
XapaKTEPUCTUKUA XUMUYECKUX MEJIKOPacTePThIM
CBOKCTB ronom), hapdopoBast
Yaiika, BoJia, UIEeTKa).
B3aumoneiictBue
METAJJIOB C CEPOM.
4. Xumuueckue XapakTepucrrka YMeTb 3anuCchIBaTh YpaBHEHUS Psn akTuBHOCTH

CBOICTBa METAJJIOB
(mpomomxenue). Py
AKTUBHOCTH METaJJIOB

00X XUMHYECKUX
CBOMCTB METAJUIOB HA
OCHOBAaHMH UX
IIOJIOKEHUS B pALY
HaIIpSKEHUS B CBETE
npeJcTaBiIeHus 00
OBP.

[IpaBuna
MIPUMEHEHUS
JIEKTPOXUMHUUYECKOTO
psiia HanpsHKEHUH
IIpYU ONIPEJEIICHUN
BO3MOKHOCTH
B3aUMOJCHCTBUSA C
pacTBOpamMu KHCJIOT U

peaKunii B3aMMOAECHCTBHS C
HeMeTaJlJIaMH, KHCIIOTaMH, COJISIMH,
HCIIOJIB3YSI DJIIEKTPOXUMUYECKUH PAL
HaNpsHKEHUS METAJIOB IS
XapaKTEPUCTUKU XUMUYECKUX
CBOICTB

METAJIJIOB.
JI. PacTtBOpeHue xenesa
Y IIUHKA B COJITHOM
KHUCJIOTE (TpaHyJIbl
LIMHKA, J)KEJIE3HbIE
OIWJIKH, COJISTHAs
KHCJIOTA).

BeITecHeHHEe 0IHOTO
MeTaJljia Ipyrum U3
pacTBopa coiu
(pacTBOp MEIHOTO
KyIopoca, ele30)

§8, ymp. 6;
VUUTH 3aMUCU
B T€Tpaau
ynp.3-4, 5-7
cmp. 37




coJe.
[TonmpaBku K

MpaBUJIaM
MIPUMEHEHUS
ANEKTPOXUMUYECKOTO
psna HarpsHKEHUSL.
Mertautorepmust
10 5. Merasuibl B Camopoanbie 3Harp KiIaccupukanuio craBo Ha | JI. 3HAKOMCTBO ¢ §9, ynp.4, 5.
npupoje, oomue MeETaJLIbL. OCHOBE YEpHBIX (YyT'yH U CTaJlb) U oOpa3uamu MeTayuioB, |ynp.6 cmp. 40
crocoObl oayyeHus: | Munepansl. Pynpl. LBETHBIX METAJIJIOB. pyJamu Kesesa,
METaJIJIOB Mertannyprus u ee YMeTh onuchiBaTh CBOWCTBA U COCTMHEHUSIMU
BU/IBL: o0JacTy MPUMEHEHHUS Pa3IMUHbIX AJIFOMUHMUSI
[Tupo-, ruapo-, CILIaBOB (xoIeKus pya
AIEKTPOMETAILTYPIUsl. JKelesa, IPUPOJAHbBIX
Mertannorepmusi. COeITMHEHUI HATPHS,
MukpoOuoIorn4ecku KaJusl, Kalblys,
€ METO/Ibl TIOTyYCHUS MarHusi U aTrOMUHUS)
METaJIJIOB
11 6. O6wmue nouarusa o | Kopposus meramios, |3HaTh NPUYMHBI U BUJII KOPPO3UU Psn aktuBHOCTH §10, ynip.4, 6.
KOPpPO3UH METAIIIOB CIOCOOBI 3aIIUTHI METAJIJIOB. METAaJIJIOB. ynp.3 cmp. 44
METaJJIOB OT YMeTh OOBACHATH U IPUMEHSITh Crnaiin-nexuus,
KOppo3uu JOCTYITHBIE CTIOCOOBI 3aIIUTHI OT IPOEKTOP, HOYTOYK.
KOPPO3UHU METAIIOB B OBITY OO0pa3iel METAILIIOB U
CIUIaBOB,
MO/IBEPIILINXCS
KOppOo3uu
12 7. lllenounsbie CtpoeHue aToMOB YMeTh xapakTepu3oBaTh XxuMudeckue | O0pasIibl meI0uHbIX §11 (c.44-45),

MCTaJIbI

3JIEMEHTOB TJIABHOM
MTOATPYIIIBI IEPBOI
TPYIIIIBI.

Illenoynbie METAIBI
- POCTHIE BEILIECTBA.
O6mume puznueckue
CBOMCTBA IIEJOYHBIX
METaJIIOB.

3JIEMEHTBI HATPUM U KaJIMU 110
nonoxxenuto B [ICXD JI.1.
MeHieneeBa U CTPOECHUIO aTOMOB.
YMeTb COCTaBIATh ypaBHEHUS
xumuyeckux peaxkuuii (OBP),
XapaKTEePU3YIONIUX XUMHIECKUE
CBOMCTBA HATPUS U KaJusl.

METaJIOB,
J1. BzaumoneiicTBue
HaTpHs ¢ BOJIOH (Bona,
dbenondranens,
HaTpui).

I'openue HaTpus B
KHCIIOpOJiE

Cxema «Hatpuii u

ymp.la, 3.
vnp.2 cmp. 49




XuMudeckue
CBOMCTBA IIEIOYHBIX
METAJIIO0B:
B3aHUMOJICHCTBHUE C
MIPOCTHIMU
BCIIESCTBAMHU, C
BOJIOH.

IIpuponusie
COEIMHEHMUS,
coJiepxKaliue
I[€JIOYHBIE METAJIJIEL,
CTIIOCOOBI OTYYCHUS
METAJIJI0B

KaJIMi B OpraHu3Me
yesoBekay, «Hatpuit u
KaJIUK B MPOAYKTaX
MATAHUS.
Buneodunsm

13 8.CoenuHeHus O0630p BakHeHmMX | YMETh XapakTepu30BaTh CBOWCTBA JI. Pacnio3naBanue §11 (c.45-48),
HIENIOYHBIX METAJIJIOB | COETUHEHUI BKHEHIINX COCUHEHHI IEIOUYHBIX |KAaTHOHOB HATpUA U ymp. 10.
LIEJIOYHBIX METAJIJIOB: | METAJUIOB. 3HATh IPUMEHEHUE KaJIus IO OKpacke ynp.5 cmp. 50
IIeJI0YU, COTTU COeTMHEHU N TJIAMEHHU.
(x7opuasl, CD «BupryanbHas
KapOOHAaTBHI, JabopaTopus»
CyJib(haThl, HUTPATHI).
IIpupoausie
COETUHEHUS
LIEJIOYHBIX METAJIIOB
14 9. O6mas Crpoenue aToMOB YMeTh XapakTepu3oBath xumuueckue | O6pasibl MeTasIoB: §12(c.50-52)
XapaKTepUCTHKA IIEJIOYHO3EMENbHBIX | 3JIEMEHTHI KaIbIMi 1 MarHUi 1O KaJblUsl, Maruus ¥ ux |ynp.3 cmp. 56
3JIEMEHTOB TJIABHOU METAJIOB. nojoxenuto B [ICXD JI.1. BaXHEUTITNX
noarpynmnsl I rpynmnel | @uznueckue MenpeneeBa 1 CTPOCHUIO aTOMOB. IIPUPOIHBIX
CBOMCTBA. YMeTb COCTaBIATh yPaBHEHUS COETMHEHU N
Xumunueckue xummnueckux peakuuii (OBP) . I'openune maruus.
CBOMCTBA: BzanmoneiictBie
B3alMOJIEICTBHE C KaJIpLUs C BOJOM (BoAa,
MPOCTHIMU ¢benondranens,
BELIECTBAMH, C KaJbIUH, YaIrika
BOJIOM, C OKCHJIaMH [Tetpn).

(Maruui, KanabIyi u
7p.)

JI. PactioznaBanune
KAaTUOHOB KaJILIIUS U




Oapus (pacTBOPHI coJiei
KaJIbLIUs U Oapusi,
CEPHOI KUCIIOTHI,
KapOoHaTa HaTpHs,

MIPOOUPKH)

15 10. Baxxueiimue Baxneiimue 3HaTh BaKHEUIITHUE COCTMHEHUS Tabmuner: «Marauii 1 | 3aKOHYHUTH
COEIMHEHUS COCIMHEHUS: OKCHJT | IIEJIOYHO3EMEIbHBIX METAJUIOB. Kanpluil B opranusme | tadnuiy;§12(
IIESI0YHO3EMEIIbHBIX KaJblg — HeTameHas | YMETh Ha OCHOBAHUH 3HAHUHM UX yenmoBeKkay, «Maruuii u |c¢.52-56),
METaJIJIOB U3BECTb, OKCHU]L XUMHUYECKHUX CBOMCTB OCYIIECTBIISATh |KalbLMiA B IPOAYKTax |ymp.4, 5.

MarHus — JKeHas LETIOYKH IIPEBPAILCHUI. Y METh IIATAHUSD) ynp.8 cmp. 57
MarHesusi, THAPOKCU]] | XapaKTepru30BaTh CBOMCTBA OKCUIIOB
KaJIBIIMS, COJHU (MEJI, |H TMIPOKCHIOB IIEI0YHO3EMETbHBIX
Mpamop, U3BECTHSIK, |METaJJIOB.
rurc, GpocaTsl 1
Jp.).
IIpumeHeHue
BOKHENIIUX
coennHeHuil. Poib
XUMHYECKHUX
AJIEMEHTOB KaJbIUs U
Marausi B
KU3ZHEICSTSIIbHOCTH
KUBBIX OPTaHU3MOB
16 11. Anmromunnii CrpoeHne atoma YMeTh XapaKkTepu3oBaTh OO0pa3s1bl aTFOMUHUS §13(c.57-59),

AJFOMHHUS.
dusznueckue,
XAMUYECKHUE
CBOICTBA aJTFOMUHHUS
B3aHUMOJICHCTBUE C
MPOCTHIMU
BCIISCTBaMH,
KHCJIOTaMU,
AIOMUHOTEPMUS.
[Ipupoaubie
COCIMHEHHS
ATIOMUHUS 1

XUMHYECKHI dJIEMEHT aTIOMHUHUH 110
nojoxenuto B [ICXD JI.1.
MenzeneeBa U CTPOEHUIO aTOMa.
3HaTh XUMHYECKHE CBOMCTBA

(rpanynbl, Myapa) U €ro
IPUPOHBIX
COCIMHEHUM.

Tabnuna «OcHOBHbBIE
001acTH IPUMEHEHUS
QIFOMUHMUS U €r0
CIIAaBOBY

J1. BzaumoneiicTBue
AIFOMUHUS C
KHCI0TaMu (TIpOOUPKH,
IpaHyJbl ATFOMUHHUSA,
COJIsSIHasl KUCJIOTA)

ynp.1;
MMOBTOPHUTH

§2.




CIIOCOOBI €10

MOJTYyYEHUSI.
Ob6mactu
MIPUMEHEHUS
ATIOMHUHUS
17 12. CoenuneHnus CoenuHeHus YMeTh XapakTepHu30BaTh CBOMCTBA 1. AmdoTtepHOCTH §13(c.60-62),
ATIOMUHUS QTIOMHUHHUS: OKCHJIa U TUJIPOKCH]IA ATFOMUHHUS. THJIPOKCH/IA ATIOMUHUS |ymp.5, 6.
aM(OTepHOCTh 3HaTh NPUPOAHBIE COCTUHEHUS (pacTBOpHBI €1KOTO ynp.7 cmp. 62
OKCHJA U ATIOMUHHUSL. HaTpa, COJISTHOM
TUAPOKCHIA. 3HaTh NPUMEHEHUE ATIOMUHUS U €r0 | KHUCIIOTHI, COJIA
Baxneiimme conu COeTMHEHU N QTFOMHUHHSL, TPOOUPKH )
QATIOMUHHSL.
[Ipumenenne
QITIOMUHHUS U €TO0
COETUHEHUN
18 13. XKeneso, ero Crpoenue atoma YMeTb cocTaBisATh cxemy crpoeHust | JI. 3HakoMcTBO ¢ §14 c.63-65.
cTpoeHue, pusznyeckue | xKemnesa. aToma, 3aIMChIBAaTh YpaBHEHUS obOpasnamu pya u ynp.6 cmp. 68
U XUMUYECKHE CremneHu OKHCIEHUS |peaKuii XUMUYECKUX CBONCTB CILIaBOB XKele3a
CBOMCTBa xKeesa. xene3a (OBP) ¢ o6pazoBanuem (KOJLIIEKIINH).
duznueckue, COEIMHEHUH C pa3INuYHbIMHU PactBopenue xenesa B
XUMUYECKUE CTENEHSIMU OKHMCIICHUS JKere3a COJISTHOM KUCJIOTE
CBOMCTBA XkeJe3a: (mpobupka, >xene3HbIe
B3aUMOJICHCTBUE C OTIWJIKH, COJISTHAS
MPOCTBIMU KHCTIOTA).
BEIIlECTBaMU, BOJIOH, BriTecHenne ogHOTO
KHUCJIOTaMH, COJISIMH. MeTala Ipyrum u3
XKenezo B mpupoze, pacTBOpa CONH
MUHEpAaJbI XKeme3a (pacTBOp MEAHOTO
KyIopoca, >KeJie3Has
CKpenKa WM KHOIKA)
19-20 14-15 I'enetnueckue | CoenmHeHUs YMeTh OCYIIECTBIATh LIEMOYKH JI. [lonyuenue rua- §14 no xoHIa,
psnsl xxenesa (1) u KaTHOHOB JKeJe3a: MpeBpaIIeHUH, ONPEIEIITh pokcuaoB xene3a +2 u |ymp.l, 5
xkenesa (I10). Fe2+ Fe3+ COEIMHEHMS, COJICPKAIINE HOHBI +3 1 U3ydeHue ux ynp.7 cmp. 68

Baxxneiinume conu
)Kenesa

Kenezo — ocuoBa
COBPEMEHHOM

Fe2+ u Fe3+ ¢ moMomibio
Ka4eCTBEHHBIX PEAKIUM.

CBOMCTB (pacTBOPHI
coJiei xxenesa +2 u +3,




TEXHHKHU.
IlonsiTHe KOppO3UH.
Ponp xummnueckoro
JJIEMEHTA JKEJIe3a B
KU3HEICATCIBHOCTH
JKUBBIX OpPTraHHU3MOB

3HaTh XUMHYECKHE CBOUCTBA
coenunenuit xxenesa (II) u (II0).

pacTBOp rUAPOKCUAA
HATpUsl, COJISIHAST WJIU
cepHasi KHCJIOTa,
CIUPTOBKA, CIIUYKH).
JI. KauecTBeHHEBIC
peaxkiuy Ha UOHBI
xeresa (pacTBOPbI
coJiel xkene3a +2 u +3,
pacTBOpPBI KPaCHOM
KPOBSIHOU COJIA U
JKEJITON KPOBSHOU
COJIY, POJIAaHK]IA KaJIUs,
MPOOUPKH).

OnbIThI 110 KOPPO3UHU
Me

21 16. IpakTuyeckas [IpaBuiia TeXHUKHU YMmeTs: WucTpyKuuu.
pabota Ne2 0€301aCHOCTH MPH - o0pammarbcs ¢ XUMUYECKON Tab6nuia
"Ilonyuenue BBITIOJTHEHUH JTAHHOW | TOCYI0M U 1a00paTOPHBIM pacTBOPUMOCTH.
COEIMHEHUI METaIOB | paOOTHI. 00opynoBaHuEM;

U U3y4YCHUE UX - pacro3HaBaTh ONBITHBIM ITyTEM
CBOMCTB" OOBSACHATD COEAMHEHHS METAJIJIOB
pe3yNbTaThl U Hcnonp3oBath mpnoOpeTeHHBIE
3aIUChIBATh 3HaHUS U YMEHUS B MPAKTHUECKOM
YpaBHEHHS JeSITETbHOCTH U TIOBCETHEBHON
COOTBETCTBYIOLINX AKHU3HU [T 0€30M1aCHOTr0 0OpalleHus
peakimii B C BEIIECTBAMU M MaTepraIaMu
MOJIEKYJIAPHON U
MOHHOH (hopMax

22 17. IIpaBuna TeXHUKH VYMmers: Wuctpykuuu.
[TpakTrueckast pabora |06€30MaCHOCTH NMPU - oOpamiarbces ¢ XMMHUYECKON Tabnuna
Ne3 Tlonyuenue u BBINOJIHEHUH JaHHOH |MOCy0i 1 1a00paTOPHBIM PacTBOPUMOCTH.

CBOMCTBA COEIMHEHNH
METAJIOB.

paboTHI.

OOBACHATH
pE3yNbTaThI U
3aUCHIBATH

o0opynoBaHUEM;

- pacmo3HaBaTh ONBITHBIM ITyTEM
COCIMHEHUST METAJJIOB
Hcnonb3oBath mpruoOpeTeHHBIE
3HaHUS U YMEHUS B IPAKTUUECKON




ypaBHEHUS
COOTBETCTBYIOIINX
peakuuii B
MOJIEKYJIIPHON U
HWOHHOM (popmax

IESITELHOCTH U ITOBCEIHEBHOMN
KU3HU JJ1s1 O€30MacCHOTO O0paIeHUS
C BEIIECTBAMHU U MaTepuaiaMu

23 18 IpakTuyeckas [IpaBuiia TeXHUKHU YMmeTs: WNucTpyKuuu.
pabota Ne4. Pemienue | 6e30macHOCTH TIpH - o0pamarbcs ¢ XUMUYECKON Tab6iuia
HKCIEPUMEHTAIBHBIX | BBIIIOJHEHUH JAHHOW |IMOCY/A0H U 1a00paTopHbIM pPacTBOPUMOCTH.
3a/1a4 Ha paboTHI. o0opynoBaHUEM;
pacrio3HaBaHHE U - pacro3HaBaTh OMBITHBIM ITyTEM
nonyueHue Bemects. | OObSICHATH COEIMHEHUS METAJIIOB

pe3yabTaThl U Hcnonp3oBarh npuoOpeTeHHbIE
3aMMChIBaTh 3HAHUS U YMEHUS B MIPAKTUYECKON
YpaBHEHHS JEeSITeIbHOCTH U TIOBCETHEBHOM
COOTBETCTBYIOIIUX YKU3HU AJ1s1 O€30MacHOT0 00paIeHUs
peakimii B C BEIIECTBAMU M MaTepraIaMu
MOJIEKYJIIPHON U

MOHHOM (hopmax

24 19-20. Pemenue 3agau
1o teme «MeTayib»

25 21. O600menne u [ToBTOpeHue 3HaTh CTPOCHUE ATOMOB [1ICX5 [ToBTOPUTH
cucTeMaTH3anus KITIOYEBBIX MOMEHTOB | METAIIMUECKUX JIEMEHTOB. Psin akTHBHOCTH TeMy
3HAHUH 110 TEME TeMBI «MeTalTb»: duznueckre 1 XUMHUUECKHE METaJII0B «MeTanabl»,

¢busnueckue u cBoiicTBa. [I[puMeHeHrne MeTamioB u §§8-14.
XAMUYECKHAE HX BOKHEHUIIUX COCTMHEHUM.
CBOWCTBA METAJIJIOB U | YMETb COCTaBJIATh YpPaBHEHUS
HX BOKHEHUIINX peaKkurii B MOJIEKYJISIPHOM U MIOHHOM
COCIMHEHU I ¢bopmax, 00bacHATs OBP mMeTtamios u
UX COEUHECHUI
26 22. KontponbHast Temarnuecknit 3HaTh CTPOEHUE ATOMOB KoHnTponbHble 1

pabota Nel o Teme
«MeTtamie

KOHTPOJIb 3HAHUI

METAUTAYECKUX AJIEMEHTOB.
DU3NYECKUE U XUMUYECKHUE
cBoiicTBa. [[puMeHeHre MeTaioB 1
HX BOXKHEUIIUX COCIMHEHUN.
YMeTh COCTaBIATh yPaBHEHUS

MIPOBEPOYHBIE PAOOTHI
O.C. I'abpuensu
«Xumus 9»

c. 113-120




peaKkuuii B MOJIEKYJISIPHOM U HOHHOMN
dbopmax, 00bscHaT OBP MeramioB u
HUX COEIUHEHNN

Pa3nes nporpammsi: Hemeranisl (25 yacos)
27 1. Hemeramnsi: aromel | I[lonoxenue 3HaTh MOJIOKEHUE HEMETAIIIOB B J1. O6pa3sis §15, ynp.4;
Y MPOCTHIEC BEIIECTBA. |3JIEMEHTOB- I[ICXD JI.1. MenpneneeBa. YMeTh HEeMeTaJlIoB: Bojopoa, |§20.
Boznyx. Kucnopoa. HemeTaiioB B [ICXD |xapakTepusoBaTh CBOMCTBA KHCIIOpPOJ, XJIOp B ynp.35 cmp.
O3o0H J.W. Menneneena, HEMETAJUIOB, JIaBaTh XapaKTEPUCTUKY | TPOOUPKAX C 75
0COOEHHOCTH JJIeMEHTaM-HeMeTallJlaM Ha OCHOBE | mpoOkamu, Opom (B
CTpOEHHS UX aTOMOB. |ux monoxenus B [ICXD. 3uatp ammyJe), cepa, o,
CBoOIiCTBa IPOCTHIX | CTPOCHHE ATOMOB-HEMETAJIIOB, KpacHbIi hocdop,
BEIIECTB HEMETAJIOB. | PU3NYECKUE CBOWCTBA. Y METh aKTUBHUPOBAHHBII
DNEeKTpOOTPHULIATEBH | CPAaBHUBATh HEMETAIUIBI C METAJIJIAMU | yTOJIb.
OCTb KaK Mepa JI. 3nakomcTBO €
HEMETAJUTMYHOCTH, obpasnamu HeMe
pAan (KOJITEKITHH ).
AIEKTPOOTPHUIIATEIHH Ta6muma «Cocras
OCTH. BO3TyXa»
Kpucramnmaeckoe
CTpPOEHHUE
HEMETaJIJIOB —
MIPOCTHIX BEIIECTB.
AJnmoTponusi, COCTaB
BO3ayxa. Pusnueckue
CBOICTBA
HEMETAJUIOB.
OTHOCUTENBHOCTD
MMOHSITUMN «METAILID) -
CHEMETaJLI».
28 2. Bonopon JIBoWicTBEHHOE YMeTp XapakTepu30BaTh . Ilonyuenue, KOHCIIEKT
TTOJIOXKEHNE BOZIOPO/IA | XUMHUUYECKHI 3JIEMEHT BOJOPO/I 110 cobupanue u
B IIEPUOANYECKOM ero nonoxenuto B [ICXD, pacno3HaBaHue

cucteme /1. W.
Menpeneesna.
duznueckue

COCTaBJIATh YPABHEHUS PEAKIIHI
(OBP) xuMHUYeCKHX CBOWCTB
BOJIOpOJIA

BojopoAa (IITaTUB,
npobupka, npudop
Kuproniknaa, rpanynsl




CBOICTBA BOJIOPO/IA.
XuMHUYECKue
CBOMCTBa BOJOpOAA —
OKHCJIUTEbHBIC U
BOCCTAHOBUTEJIbHBIE.
IIpumeHeHue
BOJOpOA.
[Tonyuenue,
cobupanue,
pacro3HaBaHue
BOJOpOAA

LIUHKA, COJISTHAsI
KHCJI0Ta, CIIMYKH)

29

3. I'asorensl

CrtpoeHnue aToMOB
rajJJoreHoOB ¥ UX
CTEIICHH OKHCJICHUS.
dusznueckue
CBOMCTBA T'aJIOICHOB.
XUMHYECKHE
CBOICTBA TaJIOrCHOB:
B3aHMOJICHCTBHE C
MeTaJlJIaMH,
BOJIOPOJIOM,
pacTBOpaMHu COJIEH 1
rajorc¢HoB.
N3menenne
OKHUCJIUTEIBHO-
BOCCTAHOBHTEILHBIX
CBOMCTB y raJIOT€HOB
ot Topa k Homy.

3HaTh CTPOEHUE ATOMOB T'aJIOTEHOB,
CTETEeHH OKUCICHUS, (PU3HUECKUe U
XMMHYECKHUE CBOMCTBA. Y METh

COCTaBJIATb CXEMbI CTPOCHHUSA aTOMOB.

Ha ocHoBanuu cTpoeHust aTOMOB
OOBSICHATH U3MEHEHUE CBOMCTB
TaJIOITCHOB B I'PYIIIIC, 3alIMCbIBATH
YpaBHEHUS PEaKLUi C TOUKU 3pEHUs
OBP

. Obpasisl rajioreHoB
«Bo3sronka fomga»
«B3anmMmopencTBue
AJTIOMUHUS C HOI0M»
(cMech MOPOIIKOB
aJIFOMMHUS U M0]1a,
dapdoposas yamka,
MUTIETKA, BOJIA).
ITocnenoBareabHOE
BBITCCHEHUE raJIOTCHOB
13 pacTBOPOB MX COJIEH.
ﬁonxanManLHaﬁ
npo0a (KpaxMaibHBIN
KJIelicTep, CIUPTOBAS
HaCTOIKa 1oja)

§17, ynp. 4-5

ynp. (-8 cmp.
83




30 4. CoenuHeHus l'anorenoBomopoabl. |Pacro3HaBaTh OMBITHBIM MYTEM JI. 3HakoMCTBO C §18, ymp. 4
rajioreHOB ["asioreHoBOIOPOIHBI | paCTBOP COJISTHOM KUCIOTHI CPeIn oOpasiamMu IpupoIHbIX |ynp.2 cmp. 86
€ KUCJIOTBI: JIPYTUX KUCIOT. 3HATh KAYECTBEHHYIO | COCAMHEHUIA
¢dbTopoBOIOpOIHAS peaKkuuIo Ha XJIOPUA-UOH. Y METh HEMETAJIJIOB
(nnaBUKOBas), XapaKTepu30BaTh CBOMCTBA (x1opuaamu,
XJIOPOBOXOPOIHAS BOKHEHIINX COCTUHCHHIA TAIOTEHOB | QTOpUAAMH).
(consiHas). J1. PacniozHaBanue
bpomoBonopoHas, COCIMHEHUH XJI0pa,
Ho/10BOIOpOAHAS. Opoma, Hona (pacTBOPHI
lamorenumap: xJiopuaa, opoMua,
(bTopuIBl, XJTOPUIBI, fonuaa Kanusi, HUTparTa
OpOMUIBI, HOAUIBI. cepebpa, IpOOUPKH).
KauectBeHHsbie CaoiicTBa COISHON
peakuuu Ha KHUCJIOTHI (MarHuw,
raJloreHUuI-HOH. OKCHJ] MarHus,
[Ipuponnsie TUAPOKCH]T HATPUS,
COETMHEHUS JaKMycC,
rajoreHoB CBEKEIIPUTOTOBIICHHBII
ruapokcun meau (11),
KapOOHaT HaTpus)

31 5. Ilomyuenue [Tonyuenue 3HaTh CIOCOOBI OMYyYEHUS Buneoskcnepumer §19, ynp. 4
raJIoreHOB. raJloreHoB raJIor€HOB. Y METh BbIUUCIISTh [Tonyuenue xyopa vnp.1-2 cmp.
bruonoruueckoe NEKTPOJIN30M KOJINYECTBO BELIECTBA, 00bEM HIIU AIIEKTPOJIN30M 90
3Hau€HUe 1 pacIuiaBoB WK Maccy 0 KOJIMYECTBY BELIECTBa, pacTBopa XJjopuaa
IIPUMEHEHNE pacTBOPOB COJIEH. 00BEMY WITH Macce peareHTOB WM HATpUS.
raJIOTeHOB U UX buonoruueckoe MpOayKTOB peakiuu. Mimers HaBbiku | OOpa3Lbl U3aenuii
COEIMHEHUN 3HAUEHUE TAJIOTCHOB. | OCYILIECTBIICHUS LENOYEK Te(IIOHOM,

[IpumeHeHue MIpEBpAIICHUI, COCTABIICHUS ¢dTopconepxamie
raJIor€HOB U UX pa3IMYHBIX YPaBHEHUHN PEAKIUU. 3yOHBIE MACTHI, XJIOP- U
COEIMHEHNH OpomMcoaepIKaIme
MaTepuaibl U
JIeKapcTBa.
32 6. Kucnopon Kucnopon B mpupozae. | YMeTh 3anucbiBaTh YpaBHEHUS JI. 3nakomcTBO € §20, ynop. 1
XuMuyeckue peakuuii KUCIopoa ¢ MPOCTBIMU U | 00pa3aMu NPUPOTHBIX
CBOMCTBA KMCJIOPO/A: | CIOXHBIMU BELIECTBAMU. 3HATh OKCHUJOB, COJEH ynp.4 cmp. 96

B3aWMOJICHCTBUE C

CIIOCOOBI MMOJIYYCHHUA KHUCJIOPO/Ja,

KHCJIIOPOACOACpKAIINX




MIPOCTBIMHU
BELIECTBAMU
(MeTaymmamMu u
HEMeTaJlJIaMH)
CnoxxHbIMU
BELIECTBAMH.
l'openue u
MEJIEHHOE
okucieHnue. Jpixanue
1 GOTOCHUHTES.
[Tonyuenue
KHCIIOpO/Ia.
[Ipumenenne
KHCII0pOo/ia

3Ha4YCHHE KUCIIOpoJia B atmochepe u
B )KHM3HEIEATCILHOCTH YCIOBEKA

KHCJIOT.

Tabmuiet:
«DOTOCHUHTE3Y,
«["a3000MeH B NIETKUX U
TKaHsx», «Kpyrosopor
KHCJIOPOJIa B IPUPOJIE.
. [Tonyuenue
KHCJIOPO/JIa U €TO
B3aMMOJICICTBHE C
MPOCTBIMU
BEIIECTBAMH.
(mpobupka c
MepMaHraHATOM Kajus,
JIPEBECHBIN yroib, cepa,
CIIUPTOBKA, CITUYKH,
MUAHIIET, Ty4YUHKA)
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7. Cepau ee
COCTMHEHUS

Crpoenue aToMOB
Cepbl U CTENEHU
OKHCJICHUS CEpBl.
Annotponus cepsl.
XUMUYECKHE
CBOMCTBA CEPBI:
B3aUMOJICHCTBUE C
MeTaJlJIaMH,
KHCIIOPOJIOM,
BOJIOPOJIOM.
Jemepkypusanus.
Cepa B mipupo/e:
camMopoJHas,
cyabbuaHas u
cynbparHas.
buonornueckoe
3HAYEHUE CEPBI.
[IpumeHeHue cepsl.
CepoBopopon u
CyIbQUIBL.

YMeTh XxapakTepu30oBaTh
XUMHUYECKHUM JIEMEHT I10
nonoxenuto B [ICXD 1. U.
MenzeneeBa 1 CTPOEHUS aTOMa.
YMeTb 3anuchiBaTh ypaBHEHUS
peaKuuii cepbl ¢ METAILIAMH,
KHUCJIOPOJIOM U APYTUMH
HeMeTaJuIaMH1

JI. 3HakomcCTBO C
oOpa3LamMu IpUpOIHBIX
COEJIMHEHUH Cephl.

J1. AnnoTtponusi cepsl.
Cepa, mrarus,
CITUPTOBKA, CITUYKH,
ctakaH c Bojoi. Konba
¢ oOpaTHBIM
XOJIOTUITBHUKOM,
4acoBO€ CTEKJIO, JIyTIa.
B3aumoneiicteue cepbl
¢ MeTajuiamMu ( HaTpuH,
cepa, papdopoBas
CTYIIKa, ECTHK).

§21, ynp.2,3.

vnp.1,4 cmp.
99




CepHUCTHII Ta3,
CEpHHUCTas KUCIOTA,

Cynb(UTHI
34 8. CepHas Kuciora. CepHas kuciora 3HaTh cBOMCTBa cepHOM kuciotel B | /1. B3aumoneiictue §22, ynp.1,
OKuCIUTENbHbIC pasz0aBlieHHAS U cBere npeacrasiennii TO/I. pasz0aBiieHHOU cepHOM | 3,4.
CBOMCTBA CEpHOI KOHLEHTpUpoBaHHasA. | OKUCINUTEIbHBIE CBOWCTBA KHMCJIOTHI C ME€TaJllaMu, |ynp.5,7
KHUCJIOTBI [IpumeHeHne cCepHO | KOHLIEHTPUPOBAHHON CEPHOM OKCHJaMU METAJLJIOB, cmp. 107
kucaotTel. Conu kucioThl B ceete OBP. pacTBOPUMBIMU U
CEPHOU KUCJIOTHI: 3HaTh KAYECTBEHHYIO PEAKLMIO Ha HEpPacTBOPUMBIMU
riaybepoBa collb, Cynb(ar-uoH. THJIPOKCUAAMU
rurc, cynshar 6apusi, | YMeTh 3anuchiBaTh YpaBHEHUS METaJIOB
MEIHBIN Kyopoc. peakiuii B MOHHOM BHJI€ U C TOUKH | (TpaHyJibl IMHKA,
[IpousBoacTeo 3penust OBP AJFOMUHUS, JKEJIE3HBIE
CEPHOU KHUCIIOTHI. CTPYKKH, OKCH]L
KauectBennas MarHusi, pacTBop
peakuus Ha cynbdart- TUAPOKCHUJIA HATPUS +
HOH. JAKMYC,
CBEXKETIPUTOTOBIICHHBII
ruapokcun xenesa (I11),
pa3baBiieHHas cepHas
KHCTIOTA).
CaoiicTBa
KOHILIEHTPUPOBaHHOM
CEpPHOM KUCJIOTHI.
(oOyrmuBanue Gymaru u
caxapHOM Mmyzpsl).
JI. Pacnio3HaBanue
cynbdaT-ruoHa (pacTBop
cynbsara HaTpus,
HUTpaTa 6apus).
Tabnuna «[Ipumenenue
CEpPHOM KUCIOTHD)
35 9. Pewienue 3anay u Pemenue YMeTh BBIUUCIATH MaccoByto oo |[[ICXD
YIOPaXXHECHHI. YIOPaXKHEHHUH 10 TeME | XMMHYECKOTo 3JieMeHTa B popmyie, |Psg aktuBHOCTH
O6o0061ueHne u oArpymna MacCOBYIO JIOJIIO BELIECTBA B METaJIOB.
CUCTeMAaTH3alHs KHCIIOpO/Ia. pacTBope, KOJIMYEeCTBO BEIIECTBA,




3HAaHWUH 10 TEME

[ToBTOpEeHME
KJIFOYEBBIX ITOHATUU
TEMBI

00BEM MJIH MacCy IO KOJIHYECTBY
BelecTBa, 00bEMY HITH Macce
PEareHTOB MU MPOAYKTOB PEaKIInu

10.ITpakTuueckas
pabota Ne5. Pemenne
IKCIIEPUMEHTATBHBIX
3aJa4 1o TeMe
«Ioarpymnma
KHCIIOpOJia U
raJIor€HOB»

[IpaBuna TexHUKH
0€30MMacHOCTH NPU
BBINIOJTHEHUH JJAHHOM
paboThl

YMeTh 00palaThCs ¢ XUMUYECKON
MOCY10i 1 1abOpaTOPHBIM
o0opynoBaHUEM.

Pacrnio3HaBaTh ONBITHBIM ITyTEM:
pacTBOPBI KUCJIOT U LIEIOYEH,
XJIOpUJ-, CYJIb(haT-HOHBI.

YMeTb nucarb ypaBHEHHUs
XUMHUYECKHX peaKkLuil B
MOJIEKYJISIPHOM Y HIOHHOM BU/JIE

36 11. KonrposnbHas KonTponb 3Hanumid, 3HaTh CTPOEHUE U CBOMCTBA
pabota no Teme YMEHHU U HABBIKOB | M3yYEHHBIX BEILECTB.
«Ioarpymma YMeTb BBINOIHATh YIPAXKHEHUS U
TaJIOTEHOB U pelars 3a1a4u
XaJIbKOTEHOBY
37 12. Azor CtpoeHue aTOMOB U M. Ilony4yenue azota §23, ymp.1, 2
MOJIEKYJI a30Ta. YMeTh nucath ypaBHEHUS PEakiuii B | (KpUCTAILTHYECKUE ynp.3-5 cmp.
CaolicTBa a3oTa. cere npezcrasiaeHnit o0 OBP. 3uare |6uxpomaTr aMMoHus, 111
B3anmopeiicteue ¢ KpyroBOpOT a30Ta B MpUpoJie (KOPHU |HUTPUT HATPUS, CIIUPT,
MeTaJlJIaMH, KYJIBTYpHBIX U O00OOBBIX paCT€HUH C | CTyIIKa C ECTUKOM,
BOJIOPOJIOM U KJIyOE€HbKaMM) dapdopoBas yarieuka,
KHCIIOPOJIOM. npoOupKa, CIUYKH).
[Tonydenue azora u3 Ta6muma «Kpyrosopot
KHUJKOTO BO3/1yXa. a30Ta B IPUPOACH»
A30T B IPUPOJE U €TO
Onosoruyeckoe
3HaYEHUE
38 13. Ammuak CrpoeHne monekyinbl |3HaTh CTpO€HUE MoJeKybl ammuaka. | Jl. I[Tomyuenwue, §24, ynp.5;
ammuaka. CpoiictBa | [loHOpHO-aKIEeNTOPHBIA MEXaHU3M | COOMpaHue U
aMMHaKa: 00pa3oBaHMs CBA3HM B HOHE aMMOHMSI. |paclio3HaBaHUe

B3aHMOJICHCTBHE C
BOJOM, KHCJIOTaMH,
KHUCJIOPOJIOM.

CBoiicTBa aMMHaKa: B3aMOJEIICTBHE
C BOJIOM, KMCIIOTaMH, KUCITIOPOOM.
[Tonyuenue, cobupanue u

aMmMuaka (TUAPOKCH/T
KaJIBLIUS ¥ XJIOPUT
aMMOHHUS,




JonopHo-
AKLIENITOPHBIN
MEXaHHU3M

o0pa3oBaHUs CBSI3U B

MOHE aMMOHHSI.
[Tonyuenue,
cobupanue u
pacrio3HaBaHHe
aMMHaKa.

pacro3HaBaHUE aMMUaKa.

YMeTh ONMUChIBATH CBOMCTBA C TOYKHU
3pennst OBP u pusnonorugeckoe
BO3/ICHCTBUE HA OPraHU3M

ra300TBOJIHAsI TPyOKa,
[ITaTUB, CIUPTOBKA,
CIIUYKH, BIIaXKHAs
WHIUKATOPHAS
JaKMycoBas Oymara,
CTCKJISTHHAS MaJI0uKa,
KOHIIEHTPUPOBAaHHAs
COJISTHAsI KUCIIOTA).
Ta6muma «I[Ipumenenue
aMMHaKa»

39 14. Conu ammoHus CaoiicTBa conei 3HaTh CTPOEHUE, CBOICTBA U . Ilonyuenue coiseit §25, ynp 4.
aMMOHWUS, MIPUMEHEHHE COJICH aMMOHHSI. aMMOHUA(KOHLUEHTPUPO |yhup.5 cmp.
00yCIOBIICHHBIE YMeTh pacro3HaBaTh MOH aMMOHHUS | BAHHBIE PaCTBOPHI 118
HOHOM aMMOHHS U CEpPHOM U a30THOM
Pa3IMYHBIMU KHCIIOTHI,
aHUOHAMHU. KOHIICHTpUPOBaHHAs
Paznoxxenue coneit COJIsSIHAsI KUCTIOTA,
aMMOHUs. XJIOpUL, KPUCTAJUINYECKUE
HUTpAT, KapOoHAT XJIOpUJ, aMMOHUSA U
aMMOHWUS U UX TUAPOKCH]T KaJIbIIHS,
MIPUMEHEHHE BIIQKHAS JJTAKMYCOBas
Oymara, IITaTuB,
ropenka, Cou4KH,
CTEKJITHHAS TUTACTUHKA,
TTATICTKH ).
JI. Pacnio3HaBanue
KaTHOHA aMMOHUS
(pacTBOpHI coneit
aMMOHHUS ¥ THJIPOKCUA
HaTpHsi, CHUPTOBKA,
CIIUYKH, BIAXKHAS
JaKMycoBas Oymara)
40 15 Kucnoponnsie HeconeoOpa3yromue |3HaTh CBOIMCTBA KHCIOPOIHBIX Psin akTuBHOCTH §26, ynp.7.
COETMHEHUS a30Ta. KHCIIOTHBIE OKCUJIBI | CO€IMHEHUI a30Ta, YMETh MHUCATh METAaJIJIOB.
A3oTHas kuciora u ee |azora. Okcua azota | ypaBHeHHs peakuuid, nokaspiBatomux | 1. [onydenue okcuna |ynp.3-6 cmp.
comm. Oxucnurensheie |(IV). CoiicTBa UX cBoicTBa ¢ Touku 3peHust OBP. azota NO2 u ero 121




CBOMCTBA a30THOU
KHCJIOTHI

a30THOM KHCJIOTHI KaK
3JIEKTPOJIUTA U KaK
OKHCJIUTES.
BzaumopeiicTBue
KOHIICHTPUPOBAHHOM
U pa30aBiIeHHOMN
KHCJIOTHI C MEJBIO.
IIpumMeHeHne a30THOM
KUCJIOTHI. HuTpaTsl,
CEJIUTPBI

3HaTh CBOMCTBA a30THOM KUCIOTHI
KaK OKUCIUTENS, YMETh MMHUCATh
peaKIu B3auMOIEHCTBHS
KOHIICHTPUPOBAHHON U
pa30aBIICHHON a30THOM KHUCJIOTHI C
MeTaJlaMH.

B3aUMOJICHCTBHUE C
BOJOI.

Mens, okcun meau (1),
a30THAas KMCJIOTa
KOHIICHTpUPOBaHHAs,
Boma, YU Oymara.
BszaumoneiictBue
a30THOM KHUCIOTEHI C
OCHOBAHMSIMH,
OCHOBHBIMH OKCHJIAMH,
COJISIMU.

(PacTBOpBI a30THO#
KHCJIOTBI, THAPOKCH]IA
HATPHUS, MPaMOp
CBEIKEIIPUTOTOBJICHHBII
ruapokcun meau (11).
OO6pa3siibl a30THBIX
yaoOpeHui
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16. ®ochop u ero
COCTMHEHUS

AunoTponus
dbocdopa: Oembrit
¢dochop. KpacHsrit
docdop. CroiicTBa
docdopa:
oOpaszoBaHHe
dbochunos, okcuaa
docdopa (V).
docdopHas kucioTa
U TPH pslia €€ COJICH:
docdartsl,
ruapodocdatel u
auruapodocdatsl.
buonornueckoe
3Ha4yeHue pochopa
(pocdar xkanpius,
AT®, IHK u PHK).
[IpumeHenne

3HaTh CTPOEHHE aTOMA, aJNIOTPOITHBIE
BUJION3MEHEHHS, CBOWCTBA U
IIPUMEHEHHE.

YMeTs nucath ypaBHEHHUs peakiuil
obpa3oBanus Gochunos, Gpochuna,
okcuaa docdopa (V), CBOUCTB
(bocopHOIi KHCTOTHI.

3HaTh npuMeHeHue docdopa

. Buneopuiabm
"T'openue docdopa,
oOpa3oBaHue
dbochopHOI KUCIOTHI"
(Kpacusrit gpocdop,
JIO)KEYKa JIJIST COKUTAHUS
BEIIIECTB, BOJA,
JAKMYC, K0J10a, CIIUYKH,
XHUMUYECKHUI CTaKaH).
B3anmoneiictere
dbocdopHOIi KUCTOTHI C
IeJTOYaMH ¥ COJISIMH.
PactBops! GochopHOi
KHCIIOTBI, TUAPOKCHIA
HATpUsl, HUTpaTa
cepebpa, YU Oymara.
Tabnuna «Kpyrosopor
dbocdopa B mpupoae»

§27, ynp.1-
2,4.

Vhp.5-6 cmp.
126




dbocdopa u ero

COCJIMHEHHE
42 17. Pemienue 3amay u | Pemenue YMeTh BBIYUCIIATH MaccoByto jot0 | [lepuonnueckas
YIOpaKHEHUH. YIPAXHEHHUH 110 TEME | XUMUYECKOTO0 JIEMEHTa B (hopMyJie, |CHUCTeMa XMMHYECKHX
O0001EeHuEe 1 "l[loarpynna azora". |MacCOBYIO JOJIIO BEIIECTBA B anemenToB /l. 1.
cUcTeMaTu3aIus [ToBTOpeHue pacTBope, KOJIMYECTBO BEIIECTBRA, Meneneena
3HAaHUU IO TeME KJIFOUEBBIX MOHATUNA | 00BEM MJIM MacCy IO KOJIUYECTBY
MOATPYIIBI a30Ta TEMBbI BeIIeCTBa, 00bEMY HITM Macce
peareHToB WK IPOAYKTOB pEeaKIUU
18.IlpakTrueckas [IpaBuna TeXHUKU YMeTh 00paaThCsi ¢ XUMUIECKON
pabota Ne6. Pemienne | 6e30mMacHOCTH MpH MOCYIOH 1 JTabOPaTOPHBIM
9KCIIEPUMEHTANBHBIX | BHIOJHEHUH JTAHHOW |000pYyI0BaHHEM.
3a/1a4 110 TeMe paboThI Pacrio3naBaTh ONBITHBIM ITyTEM:
«[Toarpymma azoTta» PacTBOPBI KUCIIOT U IIENIOUeH,
HUTpPAT-UOH, NOH aMMOHHSI.
YMeTh nucath ypaBHEHUS
XMMHYECKHUX PEAKIUH B
MOJIEKYJISIPHOM ¥ HIOHHOM BHU/IE
43 19. Yrnepon Crtpoenue aToma u YMeTb COCTaBIATh CXEMBI cTpoeHUsT | Mojaenu §28, ynip7, 8;
CTETIEHb OKUCJICHHUsI |aToOMa. 3HAThb U yMETh KPUCTAJUIMYECKUX §29 c.134-
yrieposa. XapaKkTepU30BaTh CBOKMCTBA pEelEeToK aliMas3a u 135, ymip.7a.
Annorponus yriepoja. rpagura. ynp.6 cmp.
yriepojaa: anmmas u AncopOrus. 134
rpacdurt. J{peBecHbIi ( ApeBecHsblit yrous, ynp.8 cmp.
AKTUBHPOBAHHBIN ta0yieTku kapOoneHa, |138

yroiib. AncopOuus u
ee MpUMEHEHHE.
XuMHUecKue
CBOICTBA yTJIepoja.
B3anmoneiicteue ¢
KHCIIOPOJIOM,
MeTaJUIaMH,
BOJOPOJOM, C
OKCHJIaMU METAJUIOB.
KapOuaer kanbims u

pacTBOPBI YEPHUII, COKA
CBEKJIbl, BULITHEBOTO
KOMIIOTa, OJIEKOJIOH.
CrekinsiHHas TpyOka
nuamerpom 1,5 — 2 cwm,
LITaTUB, BaTa, PEYHOMN
MIECOK, CTaKaH, Koiba).
IIporuBoras




aJIIOMHUHUS.
AleTHiieH 1 METaH.
Kpyrosopot
yriiepoza B pupoae

44 20. Kucnopoansie Oxcupn yriepoaa (I1) | YMmers nucare ypaBuenus peakuuii, | /1. ITonydenue, 28 ¢.131-133;

COCIMHEHUS yIiiepoja |WIM YyrapHbIU ra3: OTpa)karollllie CBOMCTBA OKCHUJIOB coOupanue u §29 c.136-
MOJy4YEHHE, yriiepoja. 3HaTh KaYEeCTBEHHBIE pacro3HaBaHue 137, ynp.7a
CBOWCTBa, peaKIy Ha YTICKUCIBIN Ta3 U YIIJIEKHUCIIOTO Ta3a. ynp.6 cmp.
npuMeHnenue. Okcua | KapOoOHATHI. (Mpamop, comnsiHas 138
yraepoaa (IV) nnu 3HaTh PU3UOJIOTHUYECKOE ICHCTBHE | KHUCIIOTA,
YIIICKUCIBIN Ta3. Ha OPraHM3M YTapHOro raza. YMeTh |CTakaHbl, CBEUH ,
[Tony4enne, OKa3bIBaTh MEPBYIO TOMOIIb IPU M3BECTKOBAs BOJA.)
CBOICTBA, OTpaBJICHUU Monenb,
IPUMEHEHHE. UMUTHUPYIOIIAs
VYronbpHas KUCIIOTa U OTHETYIIUTENb U
ee com. KapOGoHaTsr 00BsICHSIOIIAS
Y TUJIPOKApOOHATHI. MIPUHIIMII €r0 PadOTHI.
[IpeBpaienue JI. KauectBeHHas
KapOOHATOB B peaxiusi Ha KapOoHAT —
TUIpOKapOOHATHI U noH. (O0pa3ibl
obpatHo. [TonsTHe KapOOHATOB, COJISTHAS
KECTKOCTH BOJIBI U KHCJIOTa, TPOOUPKHU C
CIOCOOBI ee ra300TBOAHBIMU
yYCTpaHEHHUSI. TpyOKaMu, H3BECTKOBAs
KauectBennas BOJIA)
peaKIys Ha COJU
YTOJILHON KUCIIOTHI

45 21. IlpakTuyeckas IIpaBuiia TexHUKHN YMmeTb o0pamarbest ¢ XUMHUUYECKON WHucTpykuun ams
pabota Ne7 0€30macHOCTH MPH MOCY/I0¥ M JTa0OPaTOPHBIM BBITIOJTHCHUS TAHHOU
«[Tonyuenue, BBINOJIHEHUH JaHHOH |o06opynoBanueM. [lonydars u paboTHI.

cobupanue u
pacro3HaBaHHUE Ta30B»

paboTHI.
TexHomornueckas
cxema paboTBhl.
Crnioco6b1 coOupanus
ra3oB

coOupaTh ra3pl: BOIOPOJ, KUCIOPOJ,
aMMHUaK, yIrJIeKUCibIi. Pacrio3HaBaTh
ONBITHBIM ITyTE€M KUCJIOPOJ, BOJOPO,
YTIIEKUCIIBIN Ta3 U aMMHUAK

YMeTh nucarb ypaBHEHHUS
XUMUYECKHUX PEAKLUN B

[Tonyuenue, cobupanue
u pacniozHaBanue Hz
(mpobupka c
ra300TBOAHOI TpyOKOH,
LUHK, COJISIHAsl KUCJIOTA,
CITUYKH).




MOJICKYJIIPHOM U MOHHOM BH/IC

[Tonyuyenue, cobupanue
U pacrio3HaBaHUe
aMMHaKa.

(ITpobupxka c
KPUCTAIITNYECKUM
THJIPOKCUIOM KaJIbIUS
U XJIOPUIOM aMMOHHSI,
C Ta300TBOJIHOMN
TpyOKoOii, JaKMycoBas
Oymara).

[Tonyuenue, cobupanue
u pacriozHaBanue O2
[Tpobupka ¢
MEpMaHTaHATOM KaJlus,
CIIUPTOBKA, CITUYKH,
JTy4YHHKA.

[Tonyuenue, cobupanue
u pacriozHaBanue CO2
ConsHas Kucnora,
MpaMop, COJIsTHast
KHCJIO0Ta, IPOOUPKH €
ra300TBO/IHOM TpyOKOH,
U3BECTKOBAsI BO/A
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22. KpemHunii u ero
COEIIMHEHUs

[IpupoaHbie
COCIMHEHHUS
KPEMHHS: KPEMHE3EM,
KBapll , CUJIMKATHI,
aJFOMOCHJIMKATHI,
acOecr.
buonormueckoe
3HaUYEHHE KPEMHUSI.
CBolicTBa KpEMHUS:
MOJIYITPOBOJTHUKOBBIE,
B3aHMOJICHCTBHE C
KHCIJIOPOJIOM,
MeTaJlJIaMH,

3HaTh CBOICTBA, 3HAYCHHUE
COCIMHEHUM KPEMHUS B )KUBOU U
HEKHBOU MIPUPOJIE.

YMeTb cocTaBiATh (OPMYIIbI
COECIMHEHUM KPEMHUS, YPABHEHUS
peakuuil, WIITIOCTPUPYIOILHE
CBOMCTBAa KPEMHHS M CHJINKATOB.

JI. 3HAKOMCTBO C
o0pa3iamMu IpUpOTHBIX
COeIMHEHUN HeMeTallIa
— KpEeMHHUSL.

. Ilomyuenue
KPEMHUEBOU KUCIIOTHI.
(Cunukat HaTpus,
COJIsTHAsI KHUCIIOTA,
npoOupkKa).

OO0pasubl u3aenuit u3
dapdopa pa3nuIHbIX
Mapok, (hasiHCca, CTeKIIa.
Nnmoctpanuu

§30 c.138-
141, ynp.1,
4a, 40, 5.

ynp.32 cmp.
144




menouyaMu. Oxcun
kpemuus (IV): ero

CTPOCHUC U CBOICTBA.

Kpemuuesas kuciora
U €€ COJIN.
PactBopumMoe cTekio.
[Ipumenenue
KPEMHHUS U €T0
coenuaeHuii. CTEKIIO.
Llement

BUTpaXKEH

47 23. Pemtenue 3agau u | Pemenue YMeTh NPOU3BOJIUTH BHIUUCIIEHUE CD. BupryanbHas 3aJJa4HHUK
yIpaXHEHUH. yIpaXHEHUH 110 TeMe | KOJMYeCTBa BeUIecTBa, 00beMa uian | s1aboparopus 8-11
O60061enue u "[loarpynna MaccChl 110 KOJIMYECTBY BEIIECTBA,
CUCTEMAaTH3aLHs yraepoaa". 00BEMY MIJIM Macce peareHTOB UiIH
3HAHW 110 TeMe [ToBTOpenue MPOAYKTOB PEAKLIMH, COAEPIKALIUX
"TIloarpynna KJIFOYEBBIX IIOHATUN  |[IPUMECH
yraepoja TEMBI
48 24. Peutenue 3agau Pemenune YMeTh NPOU3BOAUTH BHIYUCICHUS JIM.
YIOpaXKHEHUH U 3371a4 | MAacChl U1 00BEMOB MPOIYKTOB 3a1auHUKU
10 TEME peaKLyu C ONpPEACIIEHHON JOJIer
«HemeTtaminy BBIXO0JIa
49 25. O0o6mIeHNEe U O06o06mieHue, YMeTh nucarh ypaBHEHUS JIM. MTOBTOPEHHE
CHCTEMATU3ALIHS CHCTEMATHU3ALNS U XMMHYECKHUX PEAKIUH B [ICXD.
3HaHUU 10 TeMeE KOpPEKLHUs 3HAaHUHM, | MOJEKYISIPHOM U HOHHOM BUJIE. Psin akTuBHOCTH
«Hemetaimbiy YMEHUU U HaBBIKOB | YMETh MPOU3BOAUTH BHIUUCICHUS METaJIIOB.
y4aluxcs 1o Teme Macchl 1 00BEMOB MPOTYKTOB Tabnuna
«Hemeramib» peaKIuu C ONpeAeIEHHON JoIen PacTBOPUMOCTH
BBIXOJ1a
50 26. KonTponbHast KonTtpons 3HaHHH, 3HaTh CTPOEHHE U CBOWCTBA KontpomnbHbIie 1

pabota Ne3
«HemeTtamie

YMCHI/Iﬁ 1 HAaBBIKOB

HU3YUCHHBIX BCIICCTB.
VMeTh BEIIOTHATE YIpaXHCHHUA U
peuaTth 3a4a4un

IIPOBEPOUHBIE PAOOTHI K
y4eOHUKY

O. C. I'abpuensu
«Xmmus 9, c. 120




Paszagea mporpamwm bi: [leppoHayanbHble IpeacTaB/IeHns: 00 oprannyecknx Bemecrsax (13 yacon)

ol 1. [Ipeamer [TepBoHauasibHBIE 3HaTh ocobennocT oprannueckux | . Cmaitn-npesenranus, | §31; BIy4uTh
OpPraHUYECKON XMMUU. |CBEACHUS O CTPOCHHUHU |COEIMHEHUHN, BAJIGHTHOCTD U CTENEHb |POEKTOp, HOYTOYK. 3aIucy B
OcoOenHoctu OpPraHUYECKUX OKHUCJICHUS 3JIEMEHTOB B Mopaenu MoneKy TeTpaau;
OpraHUYECKUX BeuiecTB. Teopus COETMHEHUSIX. OpraHNYeCcKHUX COCTaBUTH
BELIECTB BUTAJIU3MA. YMeTb onpenensaTb u30Mephl U COCTMHEHU. CTPYKT.hopM

VYuyensie, paboThI rOMOJIOTH [Toptpetsl byTnepoBa, |yibl
KOTOPBIX ONPOBEPTIIN Benepa HU30MEPOB
TEOPHUIO BUTAIM3MA. CeH14
[Tonsitre 06 yhp.6 cmp.
HM30MEpUHU U 155
TOMOJIOTMYECKOM

pszae

52 2. IlpenenbHbie Crpoenue ankaHoB. | 3HATh MOHATHUSA: «IIPEJIETbHbIE . O6pa3susl HedTH, §32, ynp.4, 5

YII€BOIOPOIbI Homenknarypa yTI1€BOJIOPO/ibl, TOMOJIOTUYECKHH psAJl | KAMEHHOTO YISl U Vhp.6 cmp.
AJIKaHOB. MpeebHBIX YIIIEBOA0POIOB, MPOJIYKTOB UX 160
YTII1eBO10pOIBI: HU30MEPUS». nepepadboTKU, TOPEHHE
MeTaH, JTaH, YMeTh 3aITUCBIBATh CTPYKTYPHBIE YIIEBOAOPOIOB U
0COOEHHOCTH (hopMyJIbI ©30MEPOB U TOMOJIOTOB. oOHapyXeHHe
(bu3MUeCKUX H JlaBaTh Ha3BaHUS U3yYEHHBIM MPOJIYKTOB UX TOPEHUSI.
XMMHYECKHUX CBOMCTB |BEIIECTBAM BupneoskcnepumeHT

53 3. HempenenbHbie Henpenenbabie YMeTh Ha3bIBaTh U3YUCHHBIC . O6pasus u3aenuii | §33, ynp.4,5;
YIJIIEBOIOPOBI. YTJI€BOJIOPOBIL: BEILIECTBA, YMETh XapaKTEPU30BaTh | U3 MOJIUITHIICHA, §34, ynp.4;
DTUIIEH U €ro 9TUJICH. XUMUYECKOE |XHUMHUYECKHE CBOMCTBA OPraHUYECKUX | KaueCTBEHHBIC peakiuu | §35
TOMOJIOTH CTPOEHUE MOJIEKYJIbl | COeAMHEHUN Ha HTUJIEH. ynp.5-6 cmp.

sTuseHa. [[BoiiHas BuneoskcnepumeHT 166

CBS3b.
BzaumopeiictBue
ATHUJICHA C BOJOM.
[Tonumepusanusi.
ITonusTHIIEH U €ro
3HAYEHHUE
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4. TlpakTrdeckas
pabota Ne8
«M3rotoBiienne
MoOJenen
YIJIEBOJIOPOIOBY»

[[TapocTepxHeBbIE 1
Jpyrue BUIbI
MojieJiel MOJIEKYJ
BELIECTB.

BanenTHbI€ yriibl,
JUIAHBI CBSI3€EH

Ha ocHOBe 3HaHUM XUMHYECKOTO
CTPOEHHUSI MOJIEKYJT YMETh
M3TOTaBINBATh MOJIEITH MOJIEKYIT
YTII€BOJOPOIOB

IInacTunnH, CIUYKH,
IIOJICTAaBKH.

HaGopsb! mrapukoB st
COCTaBJICHUSA
MOJIeIeH MOJIEKYJ
OpraHUYECKUX
BEIIICCTB.

Tabauib! «AJKaHbL,
AneHbI»

55 5. Pemienue 3anau u Pemenue YMeTh NpUMEHATh HaBbIKYU peuienus | M
yIpaxHeHH yIpaXHEHUH U 33]1a4 | pacU€THBIX 3a]1a4, MTOJIyYCHHBIC B 3alauyHUKU
10 TeMe Kypce HEOpraHUYEeCKOH XUMHUH, IPU
«YTJIeBOAOPOIBD pabote ¢ popmyraamMu OpraHuYecKuX
COECIMHEHU I
56 6. CriupTsl. CnupTsl ¥ UX YMeTh onuchiBaTh CBOWCTBA U . Buneopparment §36, ynp.2.
AJbaCTUIBI. aTOMHOCTb. MeTaHo1, | pusuonornyeckoe AeiicTBre Ha "O6pa3ibl CIUPTOB §37, ynp.6.
3TaHOJI, OpraHu3M 3TUJIOBOTO CIIUPTA (aTanon, raunepuH)" ynp.5 cmp.
STUJICHIJIUKOJIb, CD. Otkpsitas xumust |172
TITULEPUH —
BaKHENIIME
MIpeICTaBUTENHN

KJ1acca CIIUPTOB, UX
CTPOEHHE U CBOMCTBA.
ITonsaTue o
KapOOHMIHHOM
IpYyMIIE U albAETUAAX




57 7. IlpenenbHbIe KapOoxkcunpHas YMeThb xapaktepu3oBarh TunuuHbie | JI. OOpa3ibl KUCITOT §38, ymp.6.
OJHOOCHOBHBIE rpymnmna u oouias CBOMCTBA YKCYCHOM KUCIOTHI. 3HaTh |(MypaBbUHOM,
KapOOHOBBIE KUCIIOTHI. |opMyiia peakuuto srepuduxanu u GOpMyIbl | YKCYCHOM,
CrnosxxHble 3UpsI MpeAeIIbHBIX CIIOHBIX 3(pUpoB CTEapUHOBOI).
OJTHOOCHOBHBIX Jlakmyc, rpanybl
KapOOHOBBIX KHUCJIOT. LIMHKA, pacTBOP
MypaBbuHas u THJIPOKCHIa HATPUS,
YKCYCHAasi KUCJIOTHI - OKCH/I Mar"us,
BAKHEUIINE CBEKEIPUTOTOBJICHHBII
MPEICTaBUTENN ruapokcua meau (11).
KJ1acca MpeAeNbHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT,
UX CTpOEHHUE U
CBOMCTBA
58 8. Kupnr [Ipenenbubie 1 Nmets npencraBieHue o . Obpa3sisl KUPOB §39.

HenpenebHbIE
YKAPHBIE KUCIIOTBHI.
Kupbl Kak CII0KHBIE
3¢ upBbL.
PacturensHble U
YKUBOTHBIE KUPBI, UX
IIPUMEHEHHUE.
ITonsaTHE 0 MBITAX,
CHUHTETUUECKHUX
MOIOIIUX CPEACTBAX

OMOJIOrMYECKH Ba)KHBIX
OpraHn4YC€CKUX BCHICCTBAX: XHUPaAX
KaK CJIOKHBIX 3(1)I/Ian TIIMOepruHa U
JKUPHBIX KUCJIOT

Taomuust
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9. AMUHOKHCIIOTEL.
benku

AMMHOKHCIIOTEL.
[Tonyuenue u
CBOMCTBa
aMUHOKUCIIOT.
buonoruueckast posb
aMUHOKUCIIOT.
IlenTraHas cBSI3b U
MMOJINIENTHILL.
YpoBHU OpraHU3alNH
CTPYKTYpBbI Oerka.
CBolicTBa O€IKOB U
nX OMOJIOTUYECKHE
GbyHKIIH.
KauecTBenHnie
peaku

NmeTp nepBOHavaIbHBIE CBECHUS O
OenKax U aMMHOKHCIIOTaX, UX POJIU B
KUBOM OpraHu3Me

JI. KauecTBeHHEBIC
peakiuu Ha OETKH.
Buneodparment

§40.

ynp.5 cmp.
189
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10. YrieBoasl.

VYrieBobl:
MOHOCaXapu/Ibl,
JFicaxapuibl,
MOJIMCAXapU/IBL.
I'mroxo3a u ppykro3sa.
Caxaposa. Kpaxman.
Iemnnronoza

HNmetp nepBoHavalibHbIE
MPEJICTABICHUS O CTPOCHUU
YIJIEBOAOB. [ 1II0K03a, €€ CBOMCTBA U
3HAYCHHE

M. I'mroko3sa, caxaposa,
Kpaxma, eJUTHJ103a
(Bata).

Konnexkuuu

§41.

61

11. ITonmumepsr.

OCHOBHBIE TTOHSITHUSI
xumuud BMC:
«ITOJTAMEP»,
«MOHOMEPY,
«CTPYKTYpHOE
3BEHOY, «CTENEHD
MOJIMMEPHU3AITUN,
«CpeTHSIS
MOJIEKYJISIpHAsl Macca
nonumepa». Kpatknii
0030p BayKHEHIIIHNX
MOJINMEPOB

NmeTs nepBoHavagbHbIE CBEJCHUS O
IIOJINMEpax Ha MpuMepe
MOJUATUIIEHA

J: oOpasipl u3nenuit u3
MOJUATUJICHA.
Komnexmnus
«ITmacTmaccei»

§42, ynp. 1-2.

ynp.5 cmp.
198




62 12. O0o01teHne n Pemenne YMeTh nucath ypaBHeHus peakuuii | JIM. 3aJaYHUK
CHCTEMAaTHU3allHs YIPA)KHEHUH 110 TEME | OPraHMYeCKUX BEIIECTB, pelIaTh 3aJauHuKU
3HAHUU 1O TeMe «IlepBoHauanbHbIC MPOCTEUIIINE LIEOYKH MPEBPAILICHUH.
«Opranuueckue MpeICTaBICHHS 00 VYMeTh BEIYUCIIATH MacChl, 00BEMBI,
coeMHEeHUs I »PeleHne | OpraHm4ecKkux KOJIMYECTBA BEIIECTBA MO hopMyiam
3a7a4 U YIIPAKHEHUN | BELIECTBAX). OPraHUYEeCKUX COCIMHEHUH U

[ToBTOpEeHue YpaBHEHUSM pEaKIMHHATH (GOPMYITBI

KJIIOYCBBIX IIOHATUM |MeTaHa U ero OJMbKaNIInX

TEMBI TOMOJIOTOB, STHUJICHA B €TI0
OJM>KARIIIX TOMOJIOTOB.
YMeTh ucaTth ypaBHEHUsI PEAKLIUI
OpPraHUYECKUX BEUIECTB, PEIIATh
MPOCTEUIIINE [IETOYKHU MPEBPAILICHUH.
VYMeTh BEIYUCIIITH MacChl, 00BEMBI,
KOJIMYECTBa BEIIEeCTBA MO popMyIam
OPraHU4YeCKUX COCITMHEHUH U
YpaBHEHUSIM peaKLHii

63 13. KoHTponsHas Kontposnb 3HaHui, 3HaTh CTPOEHHUE U CBOMCTBA
pabota Ned YMEHUH U HABBIKOB M3y4YEHHBIX BEILIECTB.

YMeTb BBITIOTHATH YIPAXHEHUS U
pemarTh 3a1a4n

64-65 O06o06mIeH e U O06o06meHue u
CHCTEMAaTHU3allHs CHCTEMAaTHU3alHs
3HaHMUU 3a Kypc 9 3HaHUHN
Kjacca

66-68 Peseps

IIporpammHo-MeTOANYECKOE ODecTieYeHHe.

VYueonuk: Xumus. 9 kinacc. 'aGpuensia O.C. Mocksa, «/Ipoda»,2013.

Metoanyeckoe nocobue «Xumus, 8-9 kiaccel», aBrop O.C.I'abpuenstn (MockBa, nuznatensckuit 1om «Ipoda», 1998r);

pabouas Tetpaap Kk yueoOnuky O.C.I'abpuensna «Xumus.9» ([Apoda, Mocksa, 2007);

nocodue «3aaauu 1Mo XUMUH U CrIocoObI ux petienus» aBropos O.C.I'abpuensna, I1.B. Pemerora, U.I'. OctpoymoBa («/Ipoda», Mocksa, 2004);
yaeOHOo-MeToanueckoe nmocoodue «Tecter «Xumus, 8-9 kmaccei»» aBTopoB P.I1.Cyposuesoit, JI.C.I'y3es, H.U.Ocrannus, A.O. Taryp (u3narensctBo Mocksa,
«poda», 2000);



I''. tpemmiuep. Tectsl, Bonpockl 1 0TBETHI 0 xumuy, 8 — 11 ki1 (Mocksa, IIpocsemenue, 2000);

nocobue «3amauu o XUMUHU U CITocoObl ux perieHus» apTopoB O.C.I'abpuensna, [1.B. Pemerosa, N.I'. OctpoymoBa («/Ipoda», Mocksa, 2004);
M.IO.I'opkosenko. [loypounsie pa3pabotku no xumuu k yuedoHomy komiiekty O.C.I'abpuensna. 9 knace. (Mocksa, «BAKO», 2004);

COOpPHUK TECTOBBIX 3aJaHUH JJII TEMAaTUYECKOTO0 U UTOTOBOTO KOHTPpOJIs «Xumus. 8 — 9 kimace». («Mutennext-Lientp, Mocksa, 2006);
P.I'.BanoBa, A.C.Kopomenko, A.B.fmykoBa. 'otoBumMcs k sk3amenam. [ 1A (Mocksa, [lpoda, 2011)

HNuTepHeT-pecypcebl:

http://www.mon.gov.ru MuH#ucTepcTBO 00pa3oBaHUs U HAYKH

http://www.fipi.ru ITopranx ®UITU — depepaibHblii HHCTUTYT II€ArOTHYECKUX H3MEPCHUI

http://www.ege.edu.ru ITopran EI'D (unpopmanmonHoi moanepxku EI'D)

http://www.probaege.edu.ru ITopran Enunsiii sx3ameH

http://edu.ru/index.php ®enepanbhbiii mopran «Poccuiickoe 00pa3oBaHHe»

http://www.infomarker.ru/top8.html RUSTEST.RU - dbexnepasbHblii IIEHTP TECTUPOBAHHUSI.
http://www.pedsovet.org Beepoccuiickuit Uatepuet-Ilencoser.
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