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IHHOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma mo xumuu ans 9 kiacca COCTaBi€Ha B COOTBETCTBUU C
denepanbHBIM KOMIOHEHTOM ['OCYyJapCTBEHHOTO CTaHAapTa OCHOBHOTO OOILEro
oOpa3oBaHMs, Ha ocHOBaHUM [IpumepHOI yueOHOM mIporpaMMbl OCHOBHOTO OOILErO
o0Opa3oBaHMs 0 XMMHUH U aBTOPCKOM IporpaMMmelikypca xumuu ains 8 — 11knaccos
o0OmieoopaszoBarenbHbix yupexaenuii O.C. 'abpuensua (2007).

IIporpaMmma Kypca IOCTpOEHa Ha  KOHLIEHTPUYECKOM  KOHLEIIUU.
Oco0eHHOCTh MPOrpaMMbl COCTOUT B TOM, YTO OHA IMO3BOJIIET COXPAHUTh BBICOKHMN
TEOPETUYECKU ypOBEHb M cJenarb OOy4YeHHE MaKCUMaIbHO pPa3BUBAIOLIUM.
[ToaTOMy BECh TEOPETHUECKUI MaTepuaj Kypca XMMHUH PACCMaTPUBAETCS HAa IIEPBOM
roxy oOydenus (8 kiacc), 4To MO3BOJIACT ydalIuMcs 0Ojiee OCO3HAHHO M TITyOOKO
U3y4nuTh (PAKTUYECKUN MaTepHal — XHMHUIO 3JIEMEHTOB UM MX coequHeHwid. Takoe
NOCTPOEHUE MTPOrpamMMBbl 1a€T BO3MOKHOCTh Pa3BUBATh MOJYYEHHBIE IEPBOHAYATIBHO
TEOPETUYECKHE CBEJCHHs Ha OoraToM (hakKTUUECKOM MaTepHalie XUMHUH 3JIEMEHTOB B
9 kracce.

Ieap kypca: u3yuyeHue cocTaBa, CTPOCHHUS], CBOMCTB XUMHUYECKUX JJIEMEHTOB-
IpEICTaBUTENIENH OTIACNbHBIX I'PYHN IVIABHBIX MOATPYII MEPUOJNYECKON CHUCTEMBI
anemeHTOB /. U.MenneneeBa, ux COCIMHEHUN U IPUMEHECHUS.

3agaum:

" peanu3alys €IMHCTBA BEIIECTB IPUPO/IbI, UX TE€HETUUYECKOMU CBS3H;

" yCTAHOBJICHUE  IPUYMHHO-CIEACTBEHHBIX  CBA3€H  MEXAYy  COCTaBOM,
CTPOEHHEM, CBOMCTBAMH U IPUMEHEHUEM BELIECTB,;

* popmMupoBaHuE OCHOBHBIX MOHATUH Kypca XuMuu 9 Kiacca,

" pa3BUTHE HAANPEIMETHBIX YMEHUW U HABBIKOB;

* popmupoBaHuE CIENUANBHBIX MPEIMETHBIX YMEHHMHA M HaBBIKOB PabOTHI C
BEILECTBAMH;

® paKTUYeCKasi HapaBJICHHOCTh O0yUEHUS;

® KOHTPOJIb 3HAHWM, YMEHUHN U HABBIKOB YYaIllUXCS.

ConmepxaHue  Kypca  COCTAaBJIIET  OCHOBY  JUISl  PAcKpbITUS — Ba)KHBIX
MHUPOBO33pEHUYECKUX HJIEH, TAKUX, KaK MaTEpUaIbHOE €IUHCTBO BELIECTB IMPHUPOJIBI,
UX TEHETHYECKasl CBsI3b, Pa3BUTUE (POPM OT CPABHUTEIBHO IPOCTHIX 10 Haubosee
CJIOHBIX, BXOJSLINX B COCTAB OPTaHU3MOB; 0OYCIIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOECHMEM, IPUMEHEHHUS BELECTB UX CBONCTBAMH; €IMHCTBO MPUPO/IbI
XMMHMUYECKUX CBsA3eM M crmoco0OB UX INpeoOpa3oBaHUsl IPU  XHUMUYECKUX
IOpEBpalICHUsIX;  IIO3HABAEMOCTh  CYIIHOCTM  XUMHYECKMX  IpEBpaLICHUN
COBPEMEHHBIMH HAYYHBIMH METOJAMU.

Kypc Bkimtogaer B ce0si OCHOBBI OOIIEH M HEOPraHMYECKOW XMMHUH, a TaKKe
KpaTKue CBEACHHsI 00 OpraHMYecKuX BellecTBax. B mporpamme Ha3BaHbI OCHOBHBIC
paszzensl Kypca, UId KaXJAOro M3 HUX NEPEYHCIEHBbl MOUIeKAIINE H3YYEHUIO
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BONPOCHI, BUJABI  PAacyeToB, XHUMHUYECKUH  OSKCHEPUMEHT  (IEMOHCTpaIuH,
7a00paTOPHBIE OIBITHI, MPAKTHYECKHE pPA0OThI, OOBEKTHI YUEOHBIX 3KCKYPCHIA).
XUMUYECKUN 3KCHEPUMEHT B Ipoliecce 00yueHHs COYETAeTCsl C JAPYTUMHU CPEJNCT-
BaMU 00y4Y€HUs, B TOM YHCIIE C ayAHOBU3YaTbHBIMHU.

Pemenuto 3amay BOcmUTaHWs y ydallUXCsd HMHTEpeca K  3HAHUSM,
CaMOCTOSITEJIBHOCTH, KPUTUYHOCTU MBIIIICHUS, TPYAOIIOOUS U JOOPOCOBECTHOCTH
npu 00yYEHUH XUMUU CIyXaT pa3sHOOOpa3HbIE METObI U OpPraHU3aLUOHHbBIE (DOPMBI,
KaK TPaJAMIMOHHO YTBEPIUBIIMECS B IIKOJIbHOW MPAKTHKE, TaK U HETPATUIIMOHHEIE,
MOSIBUBILIUECS B OTBITE MEPEJOBBIX yUUTEINCH.

[Ipu u3yyeHnn Kypca 1ejaecoo0pa3HO HCIOIb30BaTh MCTOPUUYECKUM MOIXOM K
PACKPBITHUIO TOHATHUH, 3aKOHOB M TEOPUH, MOKa3bIBasi, KAK BO3HUKAIOT U PEIIAOTCS
NPOTHBOPEYMs, KaK COBEPLIAIOTCS OTKPBITUS YYEHBIMH, KaKOBBI HMX CYAbOBI H
KU3HEHHbIE MTO3ULIHH.

[IporpaMma MOCTpOEHAa C Y4YETOM peamu3aliil MEXKIPEIMETHBIX CBs3ell ¢
KypcoM (pu3mKu 7 Kiacca, rie U3y4aloTcsi OCHOBHbBIE CBEJICHUS O CTPOSHUH MOJIEKYI
U aToMOB, M Ouojoruu 6-7/ KJIaccoB, TA€ OaeTcs 3HAKOMCTBO C XHMHUYECKOM
OopraHM3aiel KJIeTKH M TmpoieccaMu oOMeHa BemiecTB. [Iporpamma peanusyer
KOHIIEHTPUYECKUI MPUHIUI 00y4YeHHUS uyepe3 pa3BUTHE PyHIaMEHTAIbHBIX MOHITHH,
U3y4eHHE 3aKOHOMEPHOCTEH 1 OBJIaJICHIUE HaBBIKAMU MTPAKTUUYECKON PaOOTHI.

B copepxxanum kypca xumuu 9 Kiacca BHadajge OOOOIIEHHO PaCKPHITHI
CBEJICHUSI O CBOWCTBaxX KJIACCOB BEIECTB — METAVIOB M HEMETalIoB, a 3aTeM
HOJPOOHO OCBELICHbI CBOWCTBA INEJIOYHBIX W MHIETOYHO3EMEIbHBIX METAJIOB H
rajoreHoB. Hapsity ¢ 9TUM B Kypce pacKpbIBarOTCS TakKe M CBOICTBAa OTAEIbHBIX
BaXHBIX B HApOAHOXO3WCTBEHHOM OTHOIIEHWH BEUIECTB. 3aKaHYMBAETCS KypC
KPaTKUM 3HAKOMCTBOM C OPTaHUYECKHMMH COCTUHEHUSMH, B OCHOBE 0TOOPa KOTOPBIX
JCKUT Uiesd TeHETUYECKOT0 PAa3BUTHUSI OPTAHUYECKHX BELIECTB OT YIIEBOJOPOIOB JI0
ononosumMepoB (OEIKOB U YIIIEBOIOB).

3HAYUTENBHOE MECTO B COACPNKAHMM Kypca OTBOAUTCA XUMHUYECKOMY
sKcriepuMeHTy. OH  OTKpBIBAa€T BO3MOXXHOCTH (DOPMHpOBATH y  ydalIuXcs
CHelMallbHbIe MPEJAMETHbIE YMEHHUSI padOTaTh C BEIIECTBAMH, BBINOJHSITH MPOCTHIC
XUMHYECKHUE OTBITHI, YUUT HIKOJbHUKOB O€30MaCHOMY M SKOJOTHYECKH IPaMOTHOMY
OoOILIEeHUIO C BellecTBaMM B ObITY W Ha mpousBojcTBe. [IpakThueckue pabOTHI
oObenmuHeHbl B JBa Npaktukyma (3+3 paboTh), KOTOpBIE CIIy’)KaT HE TOJBKO
CPEICTBOM 3aKpEIUICeHUS YMEHUH M HAaBBIKOB, HO TAK)K€ M CPEICTBOM KOHTPOJS 32
Ka4eCcTBOM UX c(hOPMUPOBAHHOCTH.

KoHTpons 3a ypoBHEM 3HaHUIl ydyaluxcs MNpeaycMaTpUBaeT IPOBEACHHE
71a00paTOPHBIX, MPAKTUYECKUX, CAMOCTOSTEIbHBIX, TECTOBBIX M  KOHTPOJBHBIX
pabot.ITo temam: «Mertamib», «Hemeramib», <«OpraHUYecKUe COEIUHEHUS» U
«O06001enne 3HAaHUM TO0 XUMHHM 32 KypC OCHOBHOM IIKOJBI» TNPEAyCMOTPEHBI
KOHTPOJIbHBIE PaOOTHI.

Jlannas paboyas mporpaMma MOXET OBITh pealii30BaHa MPH HCIOJIb30BAaHUU
TPaJUIIMOHHON TEXHOJIOTMH OOY4YEHHs, a TaKKe DJIEMEHTOB JIPYTHUX COBPEMEHHBIX
0o0pa3oBaTeNbHbIX TEXHOJOTHI, MepeaoBbIX (GOPM U METOAOB OOYUYEHHS, TAKUX Kak
npoOJIeMHBIM  METOJ, pa3BUBaoIlee OOyuYeHHE, KOMIBbIOTEPHbIE TEXHOJOTHUH,
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TECTOBBI KOHTPOJIb 3HAHUU U JIp. B 3aBUCHUMOCTH OT CKJIOHHOCTEH, moTpeOHOCTEH,

BO3MOXKHOCTEH U CTOCOOHOCTEH Ka)XI0T0 KOHKPETHOTO KJlacca B MapaJlielu.
[Iporpamma paccuuTaHa B COOTBETCTBHH ¢ 0a3MCHBIM YUEOHBIM TUIAHOM IITKOJIBI

Ha 684acos..

VY4aeOHbIi peaMeT n3ydaercs B 9kiiacce, paccuntad Ha 68 yacoB (2 yaca B HeIEIN0),

B TOM 4YHCJIE€ Ha NpakTHueckue paboTel - 6 , mabopaTopHble oOmbITHI — 13,

KOHTPOJIbHBIE paboThl — 4.

JlanHas mporpamMma peanusyercs B yueOHukax «Xumus. 9 kmace» apropa O.C.
I"a6puensua (M.: [Ipoda, 2009 — 2010).
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TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH OBYYAIOILIIUXCA

B pesynbraTe nzydenuit nanaoro npeameTa B 9 kiiacce yqamuecs T0KHBI

3HATh / MIOHUMAThH

* XUMU4eCcKyio CUMBOJIUKY . 3HaKH XUMHWYCCKHX 9JICMCHTOB, Cl)OpMYJIBI
XUMHUYICCKUX BCIICCTB U YPABHCHUA XUMHUYICCKUX peaKHHﬁ;

s BadICHeUWUe Xumuieckue NOHAmuUs. XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTEJIbHBIE aTOMHasi W MOJICKYJIsIpHAs MacChbl, HWOH, XUMHYECKas CBS3b,
BEILIECTBO, KJlacCU(UKAIUs BEIIECTB, MOJIb, MOJIApHAs Macca, MOJIAPHBIA 00BeM,
XUMHYECKasi peakius, KiacCu(UKamus peakiui, SJIEKTPOJUT W HEIJIEKTPOJIUT,
ANEKTPOJIMTUYECKAS] JTUCCOLMAINS, OKUCIUTEIh M BOCCTAHOBUTEIb, OKUCIECHUE U
BOCCTAaHOBJICHHE,

* OCHOBHblE 3AKOHbL XUMUU. COXPAHEHUS] MAacChl BEIIIECTB, MOCTOSHCTBA COCTARBA,
MEePUOANIECKHM 3aKOH,;

yMeThb
* HA3b186aMb. XUMUYECKUE PTIEMEHTbI, COEUHEHUS] U3YYEHHBIX KJIaCCOB;

« 00vsicHAMb.  QUBNYSCKUH  CMBICA  aTOMHOro  (IOPSAIKOBOr0)  HOMepa
XUMHYECKOTO DJJIEMEHTa, HOMEPOB TPYNIbl W IMEPHOJA, K KOTOPHIM JJIEMEHT
MPUHAUICKUT B mnepuoaudeckon cucreme [[.M. MenneneeBa; 3aKOHOMEPHOCTH
VW3MEHEHUS CBOMCTB 3JIEMEHTOB B IMPEAEIAX MAIBIX NEPUOJAOB U TJIABHBIX MOATPYIIIL;
CYIIIHOCTh PEaKINii HOHHOTO OOMEHa,;

* Xapaxkmepuzo6ams. XAMHWYECKUE IJIEMEHTHI (0T BOJOpOJa JO KallbllWs) Ha
OCHOBE UX TOJIOKEHHS B nepuoanyeckoit cucteme J[.M.Menneneera u ocobeHHOCTEM
CTPOEHHSI MX aTOMOB; CBSI3b MEXJY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHU BEILIECTB;
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEILIECTB;

s onpedensamy. COCTaB BELIECTB MO UX (HopMyJiaM, MPUHAJICKHOCTh BEIIECTB K
ONPEAECICHHOMY KJIACCYy COCAMHEHUM, TUIIbl XUMUYECKUX PEaKLHil, BAJICHTHOCTh U
CTEIIEHb OKHCJICHHS »dJIEeMEHTa B COCAUHEHHUSIX, THII XHMHUYECKOM CBSI3H B
COCTMHEHMSIX, BO3MOXKHOCTh TIPOTEKAHMSI PEaKI[Nii HOHHOTO OOMEHa,

« cocmaesnamy. POpMysIbl HEOPTaHUYECKUX COEAUHEHUM HM3YyYEHHBIX KJIACCOB,
CXEMbl CTpOeHHs aToMOB TMepBbIX 20 >JIEMEHTOB TMEPUOJUYECKON CHUCTEMBI
J..MenneneeBa; ypaBHEHUSI XUMUYECKUX PEAKIINM;

« 0Opawamscs C XAMAYECKOU MTOCY IO U JTa0OpaTOPHBIM 000PYI0BAHUEM;

* PACNO3HABAMb ONBIMHLIM NymeM. KHCIOPOA, BOJIOPOJ, YIJEKHUCIBIA ras,
aMMMaK; pacTBOPHI KUCIIOT U IIEI0UeH, XJIOpUI-, CyJbdaT-, KapOOHAT-UOHBI;

* BLIYUCIAMDB. MACCOBYIO JIOJIFO XUMHUYECKOTO »JJeMeHTa 1o (dopMmye
COCIMHEHWsI; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; KOJIMYECTBO BEIIECTBA, 00BEM
WJIM MacCy MO KOJIMYECTBY BENMIECTBA, 00BEMY MM MACCe PEareHTOB WJIU MPOIYKTOB
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peaKIuu;

HCIO0Jb30BAaTh NPUHOOPETEHHbIE 3HAHMS W YMEHHMA B NPAKTHYECKOM
AeSITeIbHOCTH U MOBCEHEBHOM KM3HU 1JIS1:

» 0e30MacHOro 0OpallleHUs ¢ BEIIeCTBAMU U MaTeprajaMu,
* 9KOJIOTUYECKHU TPAMOTHOTO TTOBEJICHUSI B OKPYKAIOLIEH CPEIE;

¢ OOCHKM BJIHUAHHUA XHUMHUYCCKOI'O 3arpsA3HCHUSA OKPY)KaIOH_ICﬁ cp€abl Ha
OpraHus3M 4Y€JIOBCKA,

+ KPUTUYECKOH OLEeHKH MH(POPMAIIMHU O BEIIECTBAX, UCTIOIb3YEMBIX B OBITY;
* IPUTOTOBJICHHS PACTBOPOB 3aJaHHOW KOHIIEHTPALUN
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Pasznennr u TeMBbl
MPOrpamMMBbl

KomnuuectBO
y4eOHBIX
4acoB

B TtoMm unciie

JlaGopatopHbie
paboThI

[IpakTnueckue
paboThI

KonTponbHbie
paboThI

[ToBTOpEeHUE
OCHOBHBIX
BOIIPOCOB Kypca
8 xitacca u
BBEJICHHE B KypC
9 xiracca

8

1

1

MeTtanisl

18

[TpakTukym Nel.
CBoiicTBa
METAJIOB U UX
COCJIMHEHU I

HemeTtamsl

B

[IpakTukym Ne2.
CsoiicTBa
HEMETaJIJIOB U
UX COeIUHEHUN

Opranuueckue
COEJIMHEHHSI

11

O00011eHne
3HAHUH 110
XUMHH 32 KypC
OCHOBHOM
IIIKOJIBI

Hroro:

68

17

COAEPXKXAHHUE TEM YYEBHOI'O KYPCA
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IloBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca

8 kiacca u BBeenne B Kypc 9 kiacca (8 uacos)

XapakTepUCTUKA DAJIEMEHTA MO €r0 IOJOXKEHUIO B IMEPHUOJIUYECKOU CHCTEME
xumuueckux 3yemeHToB . . MenneneeBa. CBOMCTBA OKCHIOB, KHCIOT, OCHOBAHUM
Y COJIEH B CBETE TEOPUM IIEKTPOIUTHUECKON AUCCOUHUALMNA U TTPOLECCOB OKUCIIEHUS-
BOCCTAHOBJICHUS. [ eHeTHUYECKUE PSAIbI METAJIIA U HEMETAJIA.

[TonsiTue o mepexonHbIXx siaeMeHTax. Am@orepHOocTh. ['eHeTHueckuit psng
MEPEXOHOTO JJIEMEHTA.

[Teproan4eckuii 3aKOH ¥ MEPUOANYECKASA CUCTEMA XMMHUUYECKUX 3JI€MEHTOB /1.
N. MenpeneeBa B CBETE yUEeHUs O CTpOECHUM aroma. X 3HaueHue.

JlaGopaTopublii onbIT. 1. [lonyyenue ruapokcuaa UHKA W HCCIEIOBAHHE
€ro CBOMCTB.

TEMA 1

Metamabl (18 uacos)

[TonoxkeHne METAIUIOB B IEPUOANYECKOM CUCTEME XUMHUYECKUX AJIEMEHTOB /1.
. MengeneeBa. Merajunueckass KpUCTAUIMYECKash PEIICTKA W METaJUIM4yecKas
xuMudeckas cBsa3b. OOmme Gpusndeckue cBoiicTBa MeTamuioB. CiaBbl, UX CBOMCTBA
M 3HaueHHe. XUMHUYECKHE CBOMCTBA METAUIOB KaK  BOCCTAHOBUTEIIEH.
DNEeKTPOXUMHUYECKUNA PAJl HANPSHKEHUH METAJIOB W €r0  MCIOJIb30BaHUE IS
XapaKTEPUCTUKU XMMUYECKHUX CBOMCTB KOHKPETHBIX MeTauioB. CrIOCOOBI MOTyUeHHUS
METaJUIOB. MUPO-, TUAPO- U ANEKTpoMeTauTyprusi. Koppo3usi MeTaijioB U CrocoObl
OOpBbOBI C HEH.

O6masgs XxapakTepHCTHUKA IIEJOYHBIX MeETaJJioB. Metaibl B
npupoze. O0uume cnocoObl ux nonydeHusi. Ctpoenre atoMoB. lllenouHbie MeTaIbI
— TIPOCThIE BEHIECTBA, MX (U3MYECKHE W XUMHUYECKHE CBOMCTBa. Baxkueime
COCJIMHEHUS IIEJOYHbIX METalIOB — OKCHIbI, THAPOKCHIBI M COJIM (XJIOPHUIBI,
KapOoHaThl, Cyib(aThl, HUATPATHI), MX CBOWCTBA W MPHUMECHCHHEC B HAPOIHOM
xo3siicTBe. Kanuiinpie ynoopeHus.

O6mas xapakKTepuCTHKa OJJIEMEHTOB TJaaBHOW mnoarpynnsl |l
rpynnsi. Ctpoerue atomoB. lllenouHo3emenbHble METAIBl — MPOCTHIE BEIIECTBA,
ux  (usmyueckue W XMMHYECKHE  CBOWCTBA. BaxHeilmme  COeIUHECHUS
IIEJIOYHO3EMENbHBIX METAIOB — OKCHJBI, THAPOKCUABI W COJHM  (XJOPHJIBI,
KapOOHaThl, HUTPAThl, CyabhaTel H (GocdaThl), UX CBOWCTBA M IMPUMEHEHHE B
HapOJHOM XO3SIICTBE.

Anromuaui. CrtpoeHue aroma, (U3MYECKHE U XUMHUYECKHUE CBOWMCTBA
npoctoro BemiecTBa. COEOUMHEHHs] aTOMUHUS — OKCHUJ UM TUIAPOKCHUI, HX
amdorepHbIii xapaktep. Baxuelimue conu amomMuHus. [IpuMeHeHHe amoOMUHUS U
€ro COeIUHEHUM.

XKenezo. Crpoenne atoma, GpU3MUECKUEe U XMMUYECKHUE CBOICTBA MPOCTOTO
BemecTsa. I'enernyeckue psmpl FE* n FE”. Kauectsennsie peaximn Ha FE€ u Fe™.
Baxwueliume conu xene3a. 3HaUEHUE )Kelle3a, ero COSMHEHUI U CIUIaBOB B IIPUPO/IE
Y HapOJHOM XO3S5IMCTBE.
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JdemoncTpamuu. OOpasubl IMIETOYHBIX U IIEJIOYHO3EMENbHBIX METaJJIOB.
OOpas3mnel  crutaBoB.  BzammopelicTBue — HaTpus, JIMTASA ©W  KalblUsid  C
BOJIoM.B3auMoeicTBue HaTpuss M MarHus C KUCIOpoJIoM. B3sammoperncrsue
MeTaJIoB ¢ HemeTaymiamu. [Toyaenne runpokcunoB sxenesa (1) u (I11).

JlaGopaTopuble ombIThl. 2. O3HakOMJEHHE C O0Opa3llaMU METaioB. 3.
B3anMopeiicTBue MeTalioB ¢ pacTBOpaMH KHUCJIOT U cojiei. 4. O3HaKOMJIEHHE C
oOpa3iaMu MPHUPOJHBIX COCTUHCHWH: a) HATpus; O) KaJbLWs, B) AJTIOMUHHS, T)
xenesa. 5. [loyyenue ruipokcuia allOMUHUS U €T0 B3aUMOJIEUCTBUE C paCTBOpaMu
KHUCJIOT U ejouei. 6. KauecTBeHHbIE peakiiuy Ha HOHBI Fe u Fe,

Kontpoabnasi padora Nel mo teme: «<MeTaabi».

TEMA 2

IpakTukym Ne 1

CBoiicTBa MeTaJIJIOB W UX coequneHuii (3 vaca)

1. OcyulecTBiaeHue [ENOYKH XUMUYECKUX MPEBpPALIEHUN METaioB. 2.
[Tomyuenue u CBOMCTBA COeNMHEHUN MeTalyioB. 3. PemieHue skcneprMEHTaTbHbBIX
3a/1a4 Ha paclo3HaBaHKE U MOJyYCHUE BEIIECTB.

TEMA 3

Hemerananl (25 uaca)

OO1ast XxapakTepuUCTUKa HEMETAJUIOB. TMOJIOKEHNUE B MEPHUOJUYECKON CUCTEME
. . MengeneeBa, 0COOEHHOCTA CTPOCHUS aTOMOB, SJIEKTPOOTPHUIATEILHOCTh KaK
Mepa «HEMETAUTMYHOCTU», pPAI dJIEKTpoOoTpHUIaTeNbHOCTH. Kpucrammmdeckoe
CTPOCHHE HEMETaJUIOB — TPOCTHIX BemiecTB. Aiorponus. OU3NYecKue CBOWCTBA
HeMeTauioB. OTHOCUTENBHOCTD MOHATUN «METAILI», «HEMETAI».

Bonopon. IlonoxkeHue B MepUOAMYECKON CUCTEME XMMHUYECKUX SJIEMEHTOB
. WU. MenneneeBa. CTpoeHre atoMa M MOJIEKYJIbl. DU3WUECKHE W XUMHUUYECKUE
CBOICTBa BOJIOPO/Ia, €TO MOJTYUYCHHUE U TPUMEHEHHE.

O6mas xapaktepuctuka rainoreHon. Crpoenue aromoB. IIpocteie
BEIEeCTBA, WX (u3myeckue W XUMHUeCKHe CBOWCTBA. OCHOBHBIE COEIUHCHUS
TaJIOTCHOB  (raJIOr€HOBOJIOPOJBI W TaJOTCHH[IBI), WX CBoicTBa. KadecTBeHHAs
peakius Ha xjopua-uoH. Kpartkue cBeneHuss o xiyope, O6pome, (rope u uoje.
[IprumeHeHne rajJoreHOB U NX COCIMHEHUN B HAPOJIHOM XO35UCTBE.

Cepa. Ctpoenue aroma, aJulOTPOIIHsI, CBOMCTBA M IPUMEHEHNE POMONYECKOM
ceppl. Oxcuabl cepel (IV) m (VI), ux mnonaydeHue, CBOWCTBA W NPUMEHEHHE.
CepoBogopoHasi U cepHUCTas KUCIOThI. CepHasi KUCIOTa M €€ COJIH, UX IPUMEHEHHE
B HApOJHOM X03stiicTBe. KauecTBeHHas peakiust Ha Cyab(haT-HOH.

A3oT1. CTpoeHune aTomMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOTO BelIecTBa. AMMUAK,
CTpOCHHE, CBOWCTBA, MOJy4YeHHEe W mpuMeHeHne. ColM aMMOHUsS, X CBOWCTBA H
npumenenne. Oxcuael azotra (1) m (IV). AsorHas kucioTa, e€e CBOWCTBA M
npuMeHeHne. HuTpatel W HUTpUTH, mnpobiemMa WX  COAEp)KaHUS B
CEJIbCKOXO03SUCTBEHHON TPOAYKIIMH. A30THBIE yI0OpEHUSI.

®ocdop. Crpoenue aroma, amIOTPOMUs, CBOMCTBA OEIOr0 W KpPacHOTO
dochopa, wux mnpumeHenwe. OcHOBHbIE coeauHeHus: okcun Qocehopa (V),
oprodochopnas kucnora u pocdatsl. DochopHbie ya0OpeHus.
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Yraepoa. CrpoeHue aroma, auIOTPOINHMs, CBOMCTBA  aJUIOTPOMHBIX
monudukanmii, npumeHerune. Oxcunmbl yriepoxa (II) m (IV), ux cBoiictBa m
npumeHeHue. KauecTBeHHas peakius Ha yriekucaslid ra3. KapOoHaThl: KanbIuT,
coJia, MoTall, MX 3Ha4eHHE B IPUPOJE U KU3HU yenoBeka. KauecTBeHHas peakuus Ha
KapOOHAT-HOH.

Kpemuuii. CtpoeHue aroma, KpUCTaJUIMYECKUII KPEMHHUW, €ro CBOMCTBA H
npumenenne. Oxcun kpemuusi (IV), ero mpupognbie pazHOBHUIHOCTH. CHIIHMKATHI.
3Hau€HHE COEIMHEHUWA KpPEMHHUS B JKMBOM M HexuBOM mnpupone. Ilonstue o
CUJIMKATHOM MPOMBIIILIEHHOCTH.

JdemoncTpamun. O6pasiibl TaIoTeHOB — MPOCTHIX BellecTB. BzanMoeiictBue
raJIoreHOB C HaTpueM,allfoMHUHUEM. BbiTecHeHHe XJIOpoM OpoMa WM HOJAa U3
PacTBOPOB UX COJIEH.

B3aumMogeiicTBue cepbl ¢ MeTaliaMu, BOJOPOJIOM U KUCIOPOIOM.

BzanmopencTBrue KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBI C MEIBIO.

[Tormomenre yrieM pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccTaHoBieHue
Meaun u3 ee okcuaa yriem. OOpasibl NPUPOIHBIX COCAUHEHMM XJIOpa, Cephl,
docdopa, yrimepona, kpemuaus. OOpasipl BaXXHEUIIMX I HAPOJHOTO XO3SHCTBA
cynbdaTtoB, HuUTpaToB, KapOoHaToB, (ocdaroB. OOpa3ibl CcTEKIa, KEPAMUKH,
LEMEHTA.

JlaGopaTopuble omnbiThbl. /. KauecTBeHHass peakius Ha XJIOPUIA-HOH. 8.
KauecTBenHnas peakius Ha cynbdar-uoH. 9. Pacno3naBanue cosieit ammonwus. 10.
[Tonydyenue yriekucioro raza u ero pacnosHaBanue. 11. KauecTBeHHas peakiusi Ha
kapOoHaT-uoH. 12. O3HakomiieHUE ¢ MPUPOAHBIMHU cuiankatamu. 13. O3HakomiieHUE
C IPOAYKIMEN CUIMKATHON POMBIIIEHHOCTH.

Kontpoabnasi padora Ne2 no teme: «HemeTaiibi».

TEMA 4.

IpakTukym Ne 2

CBoiicTBa HeMeTaJUIOB H UX coeTuHeHuii (3 u)

4. Pemenne 3KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMe «lloarpymnmna kuciaopoga». S.
Pemenne sxcnepuMeHTanbHBIX 3a1a4 10 TeMe «l[loarpymmbl a3ora u yriaepona». 6.
[Mony4yenue, coOnpaHue U pacrio3HaBaHUE ra3oB.

TEMA 5

Oprannveckne coequuenus (1luacoe)

BemecrBa opraHnuyeckne W HEOPraHUYECKUE, OTHOCHUTEIIBHOCTb IOHATHS
«OpraHuyecke BellecTBa». [I[pUunHbl MHOTOOOpa3usi OPraHUYECKUX COEIUHEHHM.
XHWMHYECKOE CTPOECHUE OPTAHUMYECKUX COCIMHEHHNU. MOJIEKyIspHBIE U CTPYKTYPHBIE
(OopMyJibl OPraHNYECKUX BELLECTB.

Meran wm o9r1aH: cTpoeHue MoJeKysl. [opeHume Merana u©  3TaHa.
HernnpupoBanue srana. [IJpumenenue Merana.

XHUMHUYECKOE CTPOCHUE MOJIEKYJIBI 3THIIeHA. [[BOMHas cBsA3b. B3aumonaencreue
ATUJIEHA ¢ BOAOM. Peakium nmonumepusanuu stuieHa. [lonuatunen u ero 3HaueHue.
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[ToHsiTHEe O TMpenenbHBIX OJHOATOMHBIX CIHMPTAaX HA MPUMEPAX METaHOJIA U
sTaHona. TpexaToOMHBIM CIIUPT — IJIIULEPHUH.

[Tonsitue 00 ampmeruagax Ha TpUMEpPe YKCYCHOTO amnbaeruna. OKuCIeHHe
aNbJIeTUa B KUCTIOTY.

OmHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHI Ha TMPUMEPE YKCYCHOU
kucioTel. Ee cBolicTBa n mpumenenue. CTeapuHOBas KUCJIOTa KaK MPEICTaBUTEINb
KUPHBIX KapOOHOBBIX KUCIIOT.

Peakiuu stepudukanuy v MOHSATHE O CIOKHBIX dPupax. JKupbl Kak CIOKHBIC
3Bl MHUIIEPUHA U KUPHBIX KUCIIOT.

[Tonsitue 00 amuHOkHcioTax. Peakuuu mnonukoHaeHcanuu. benku, wux
CTpPOEHHUE U OMOJIOTUYECKas POJib.

[Tonsitue o0 yrneBomax. [toko3a, ee cBoiicTBa U 3HadeHue. Kpaxman u
1eJUTr0II03a (B CPABHEHUH), X OMOJIOTHYECKasl POJIb.

JdemoncTpanuu. Mojenu MoOJIEKyJl MeTaHa M APYrHX YIJIEBOJOPOJIOB.
B3anmopeiictBue 3TriieHa ¢ OpOMHOM BOJOW M PACTBOPOM IEPMaHTaHATa Kajius.
OO0pa31el 3TaHoNa U ruIeprHa. KauecTBeHHAas peakius Ha MHOTOATOMHBIE CITHUPTHI.
[Tomyuenue ykcycHo-3TunoBoro 3dupa. OwmblneHue xupa. Bzaumopeiictue
TJIFOKO3bl C aMMHA4YHBIM PAacTBOPOM OKcuja cepebpa. KauectBenHas peakiusi Ha
Kpaxman. JlokazaTenbCcTBO HaimMuusg (PYHKIIMOHAIBHBIX TPYNI B pacTBOpax
aMUHOKHCIIOT. ['opeHune OenkoB (IIepCTH WM NTHYBUX TepbeB). [[BeTHBIC peakinnu
OEJIKOB.

JlaGopaTopubie onbiTbl. 14. U3rotoiaeHue  Mojeneld  MOJICKYI
yriaeBogopoaoB. 15. CpoiictBa riuuepuHa. 16. BzaumoneicTBue TJIIOKO3BI €
rugpokcuaomM meau (II) 6e3 marpeBanus u npu HarpeBanuu. 17. B3aumMopeiicTBue
Kpaxmasa ¢ HOJOM.

Kontpoabnasi padora Ne3 no teme: « Oprannueckue BenecTBa»

TEMA 6

O0o01IeHNe 3HAHMIT O XUMHU32a KYyPC OCHOBHOM MIKO0JIbI (6 wacos)

@u3NYeCKUd CMBICI TMOPSAJKOBOTO HOMEpa »BJIEMEHTAa B MEPUOAUYECKOU
cucreme xumuueckux anemeHToB /. . Menneneesa, HOMEpPOB eprUoOAa U I'PYIIIILL.
3aKOHOMEpPHOCTH M3MEHEHHSI CBOICTB AJIEMEHTOB U UX COCIUHEHUN B MEpUOAaxX U
rpynmnax B CBET€ IMPEJACTABICHUNA O CTPOCHUM AaTOMOB »BJIEMEHTOB. 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA.

THUIbl XUMUYECKUX CBSI3€H W THUIIBI KPUCTAINIMYECKUX pELIETOK. B3auMocCBs3b
CTPOEHUS U CBOWCTB BEILIECTB.

Krnaccupukanuss XUMUYECKAX PEaKIMid 10 Pa3IMYHbIM MPHU3HAKaM (YHCIIO H
COCTaB  pearupylmmx ©  o0pa3ylolluxcs BEIIEeCTB; TEIIOBOM  3(PdeKT;
UCIIOJIb30BAaHUE KaTalM3aTopa; HaIpaBJICHUE, W3MEHEHUE CTENEHEH OKHUCIICHUS
aTOMOB).

[IpocTble M croXxHBIE BemecTBa. MeTamabl U HEMETaUlbl. [ €HeTHYeCcKue psiabl
MeTaJljla, HeMeTa/ula U rmepexoaHoro mMeramia. Okcuasl (OCHOBHBIE, aM(pOTEpHBIC U
KHUCJIOTHBIC), THAPOKCHABI (OCHOBaHMS, aM(OTEpPHBIC THIPOKCHIBI M KHCJIOTHI) H
COJIU: COCTaB, KiaccHUUKAMs W OOIIUEe XWMHUYECKHE CBOMCTBA B CBETE TEOPUH
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G)JICKTpOJ'II/ITI/I‘{CCKOﬁ Aucconuanmmym u HpCI[CTaBJICHI/Iﬁ 0 Iponeccax OKHUCIICHUA-
BOCCTAaHOBJICHU:.

KPUTEPUHM U HOPMbI OLIEHKU 3HAHU 1 YMEHU YUAILIIUXCSI

OuneHka yCTHOIO 0TBeTa

OtrMmeTka «5»:

- OTBET MOJIHBIM U MTPAaBUJIbHBI HA OCHOBAHUY U3YUYEHHBIX TEOPHIL;

- Marepuajl H3J0KEH B OIPENEICHHOW JIOTUYECKOW IOCIIEI0BATEIBHOCTH,
JUTEPATYPHBIM SI3bIKOM;

- OTBET CaMOCTOSITEIbHBIIA.

OtrMmeTka «4»:

- OTBET MNOJIHBIM U ITPAaBWJIBHBIM HA CHOBAHWUH U3yYEHHBIX TEOPHUH;

- MaTepHall U3JI0KEH B OMPEACICHHOMN JIOTMYECKON MOCIEeA0BaTENbHOCTH, IPH
ATOM JIOMYIIEHBI ABE-TPU HECYIIECTBEHHBIC ONTUOKHU, UCTIPABICHHBIC 110 TPEOOBAHUIO
YUUTENS.

OT1meTrka «3»:

- OTBET TOJIHBIH, HO TPU TOM JOMYyIEeHA CYIIECTBEHHAs OIMOKA WJIM OTBET
HENOJIHBIN, HECBI3HBIM.

OTrMeTKa «2»:

- Ipu OTBEeTe OOHAPYKEHO HEMOHUMAHHME YYAIIUMCS OCHOBHOI'O COJIEpPKAHMS
y4eOHOro mMarepuaia Wid JOMYUIEHbl CYIIECTBEHHbIE OUIMOKH, KOTOPbIE yYallluics
HE MOXET MCIPABUTh IPU HABOAIIMX BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

OneHka 3KcrnepuMeHTAIbLHBIX YMeHHUId

OreHka CTaBUTCS Ha OCHOBAaHUM HAOIONCHUA 33 YYAIIUMHCS U TUCHMEHHOTO
oTyeTa 3a padoTy.

OtrMmeTka «5»;

- paboTa BBIMOJIHEHA TIOJHOCTHIO W TPABHIBHO, CJENaHbl TNPaBUIbHBIC
HaAOJIO/ICHUS ¥ BBIBOJBI,

- DKCIIEPUMEHT OCYILIECTBJICH MO IJIaHy C y4eTOM TEXHHKH O€30MacCHOCTH U
paBuJI pPabOTHI C BEIIECTBAMHU U 00OPYI0BaHHEM;

- IPOSIBJICHBI OPTaHU3AIIMOHHO - TPYAOBbIE YMEHUS, MOAJIEP>KUBAIOTCS YUCTOTA
pabouero Mecta 1 IOPSIOK (Ha CTOJE, SKOHOMHO MCIOJIb3YIOTCS PEaKTUBBI).

OtMmeTKka «4»;
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- paboTa BBINOJIHEHA MPABWIBHO, CIIENaHbl TPAaBUIbHBIC HAONIONCHUS U
BBIBOJIbI, HO TPU 3TOM 3KCIEPUMEHT MPOBEJIEH HE MOJHOCTHIO WM JOIMYIIEHBI
HECYILIECTBEHHBIE OIIMOKHU B paboTe C BEIIECTBAMU U 000PYIOBAHUEM.

OTMeTKa «3»:

- pa0oTa BBIMOJHEHA MPABWJIBHO HE MEHEEe YeM HaIlOJIOBMHY WM JOIYIIeHa
CyLIECTBEHHasi OMMOKAa B XOJA€ HKCIEPUMEHTAa B OOBACHEHUH, B OQPOPMIICHUU
paboThI, B COOTFOICHUY MPABWII TEXHUKH 0€30MacHOCTH Ha PabOTe C BEIIECTBAMH H
000py/I0BaHNEM, KOTOPAs UCIIPABIISIETCA [TO TPEOOBAHUIO YUUTENS,

OTMeTKa «2»:

- nomnyuieHbl B¢ (1 OoJiee) CyIIECTBECHHBIC OIIUOKHM B XOJ€: DKCIICPUMEHTA, B
00bsicHeHUH, B 0)OPMIICHUHU PaOOTHI, B COOJIIOICHUH TIPABUJI TEXHUKH 0€30TIaCHOCTH
npu paboTe C BemecTBAaMH W O0OPYIOBaHHEM, KOTOpBIC YYaIMWiCS HE MOXKET
UCTIPAaBUTh JaXKe MO TPEOOBAHUIO YUUTEIS;

- paboTa HE BBINIOJIHEHA, Y YyYallerocss OTCYTCTBYET JKCIEPHMEHTAJIbHBIC
YMEHUS.

Ouenka yMeHHH peliaTh pacyeTHbIe 32124

O1MmeTKka «b5»:

- B JIOTUYECKOM pAcCYXXJEHHUU W PEIICHWH HET OIMMOOK, 3a7ava perieHa
paIMOHAIBHBIM CITOCOOOM.

OtmeTKka «4».

- B JIOTHYECKOM PACCYKJCHUU U PEIICHUH HET CYIIECTBEHHBIX OIIUOOK, HO
3a7la4a pelleHa HepaluOHAJIbHBIM CIOCOOOM, WIJIM JIOMYIIEHO He Oojiee JBYyX
HECYIIECTBEHHBIX OIITHOOK.

OTtMmeTKa «3».

- B JIOTHYECKOM PACCYXXJIEHUM HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIICHa
CyIIIECTBEHHAs OIMOKA B MATEMAaTUYECKUX pacueTax.

OTMmeTKa «2»:

- IMEIOTCSI CYIIECTBEHHBIC OIMMOKH B JIOTHYECKOM PACCYKICHUH U B PEIICHUH,

- OTCYTCTBHE OTBETA HA 3a/IaHHE.

O1neHKa MUCbMEHHBIX KOHTPOJIbHBIX PadoT

O1MmeTKka «b5»:

- OTBET MOJIHBIN U MPaBUJIbHBINA, BO3MOKHA HECYIICCTBEHHAs OIIMOKA.

OtmeTKka «4».

- OTBET HEMOJIHBINA WK JOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIHUOOK.

OTtmeTKa «3».

- paboTa BBIMOJIHEHA HE MEHEe 4YeM HaIloJOBUHY, [OMYIIeHA OJHA
CyIIIECTBEHHAs OIIMOKa U TIPU ATOM JIBE-TPH HECYIIECTBEHHBIC.

OTMmeTKa «2».

- paboTa BBITIOJTHEHA MEHBIIIE Ye€M HAIOJOBHHY WJIM COJEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIMUOOK;

- paboTa He BHITIOJHEHA.
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[Ipu oreHKe BBHITIOJIHEHHUS] MUCHMEHHOW KOHTPOJBHOW paboThl HEOOXOIUMO
YYUTHIBATh TPEOOBAHUS €IMHOTO OphorpaduuecKoro pexxuma.

OueHka TecTOBBIX padoT

TecTsl, cocTosmMuUe U3 MATH BOIMPOCOB MOKHO HCIIOJIB30BATh MOCJE U3YICHHS
kaxaoro wmartepuaia (ypoka). Tect w3 10-15 BompocoB wucmosib3yercs is
nepuoauyeckoro KoHTpois. Tect u3 20-30 BompocoB HEOOXOAUMO HCIOJIB30BATh
JUTSI ”TOTOBOTO KOHTPOJIS.

[Tpu olleHMBaHUY UCTIOJIB3YETCS CIASAYIOIIas IIKaIa:

JUTSI TECTA U3 MSATH BOIPOCOB:

* HET OLIUOOK — OIleHKa «5»;

* 0JIHA OIIIMOKA - OIlEHKA <4

* IBE OIIIMOKH — OLICHKA <«3»;

* TPU OLIUOKH — OI[EHKa «2%.

Jist recta u3 30 BOmpoCoB:

* 2530 npaBUIBHBIX OTBETOB — OIIEHKA «5»;

* 19-24npaBuibHBIX OTBETOB — OLICHKA «4»;

* 13-18npaBuibHBIX OTBETOB — OIIEHKA <«3»);

* MeHbITIe 12 MpaBMIIBHBIX OTBETOB — OIIEHKA <2,
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