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NOACHUTE/IbHAA 3ANMUCKA
Pa0ouas nporpamma pa3padoraHa Ha OCHOBeE:

3akoHa «O0 00pa3oBaHUI

[Tpukaza MunoOpazoBanust Poccun ot 05.03.2004 r. Ne 1089 «O6 yTBepKaeHuun
dbenepaabHOr0 KOMIIOHEHTAa TOCYJIAPCTBEHHBIX 0O0pa30BaTENbHBIX CTaHIApPTOB
HayaJpHOro OO0IIero, OCHOBHOIO OOIIEero, W cpeaHero (MOJHOro) oOIIero
oOpa3oBaHUsI»

[Tucema MunoOpazoBanusi Poccum ot 20.02.2004 r. Ne 03-51-10/14-03 «O
BBEJICHUU (PEelIepaTIbHOTO KOMIIOHEHTa TOCYIapCTBEHHBIX 00pa30BaTelbHBIX
CTaHJAPTOB HAYaJIbHOrO OOIIEr0, OCHOBHOIO OOIIEr0 W CPeIHEro (IOJHOTO)
o01ero o0pa3oBaHUsD)

[Tucema Munobpuayku Poccuu ot 07.07.2005 1. «O npuMepHBIX mporpamMmax o
y4eOHBIM npeameTaM (enepanbHOro 0a3uCHOr0 y4eOHOTO TIIaHa

denepaibHBI KOMIIOHEHT TOCYJApCTBEHHOTO CTaHJapTa oOIIero oOpa3oBaHUS,
yYTBEPKJICHHBIN TIprKka3zoM MunooOpazoBanusi PO Ne 1089 ot 09.03.2004;

[IpumepHble mporpaMMmbl O y4eOHBIM MpeameTaM QeaepadbHOro 0a3ucHOTro
yuyeOHoro iaHa. [IpuMepHass mporpaMma OCHOBHOTO 00Iero oOpa3oBaHHs IO
XuMuH (0a30BBII YPOBEHBD).

®enepanbHblii  MepedeHb  YyYEOHMKOB, PEKOMEHJOBAHHBIX  (JOIMYILEHHBIX)
MunnctepcTBoM 00pa3oBaHMs K UCIOJIB30BaHUIO B 00pa30BaTEIbHOM MpoIlecce B
00pa30BaTENbHBIX YUPEKICHUAK, PEATUIYIOMINX 00pa30BaTEIbHBIE MPOTPAMMEI
oOwero oopazoBanus Ha 2006/2007 yueOHbIl roJ1, yTBepkaAeHHbIM [Ipukazom MO
P® Ne 302 o1 07.12.2005 1.;

Hcnonp3oBana aBTOpPCKasi mporpamma CpeaHero ooimero o0pa3oBaHUs MO XUMHUHU
utst 6a3oBoro mM3yueHus xumuu B 11 kmacce mo yueOnuky [.E. Pymsutuca, ©.I.
denpamaHa

[Iporpamma paccuntana Ha ucnosnb3oBanue Y MK: Pynsutuc I'.E., ®enpaman O.I.,
Xumus. 11 knace. — M.: IIpocsemienue, 2021.

IN'apa H.H. Xumwus. Ilporpammel oOmieoOpa3oBaTeNbHbIX YUYpekIeHUd. — M.:
[Ipocsemenne, 2008

IIporpamma paccunTana Ha 68 yacoB (2 yaca B He/eJI10)

W3yyenne xumum B CTaplied mIkoje Ha 0a30BOM YPOBHE HAIpaBlIeHO Ha
JOCTHXKEHUE CIICNYIOIINX LEJICH:

® OCBOCHHE 3HAHMH O XHMHYECKOW COCTaBIISIIOLIECH €CTECTBEHHOHAYYHOU
KApTUHBI MUPA, BAXKHEHIINX XUMUYECKHUX ITOHATHM, 3aKOHAX U TEOPUSIX;



e oOBJIaJleHHEe YMEHUSIMU IPUMCHSATH IMOJIyYCHHBIC 3HAHHS IS OOBSICHCHHS
Pa3HOOOPA3HBIX XUMUYECKUX SIBICHUW W CBOMCTB BEIECTB, OIEHKU POJIH
XAMHA B Pa3BUTHH COBPEMEHHBIX TEXHOJOTUH W TIOJyYEHHWU HOBBIX
MaTepHalioB,;

e pa3BHUTHE [TI03HABATEJIbHBIX UHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN
B MPOLECCE CaMOCTOSITENIBHOIO NPHOOPETEHHS] XUMHUYECKHUX 3HAHUM C
UCIIOJIb30BAaHUEM PA3UYHBIX HMCTOYHUKOB HH(OpPMAlUK, B TOM YHUCIE
KOMIIBIOTEPHBIX;

e BOCIHUTAHHE YOSKIECHHOCTH B TIO3UTUBHOHW POJIM XHMHH B JKH3HU
COBPEMEHHOr0 OOIlecTBa, HEOOXOAUMOCTH XHUMHYECKH T'PaMOTHOIO
OTHOILIEHHS K CBOEMY 3J0POBbIO U K OKPYXAIOIIEH Cpee;

* MpUMeHEHHEe TIOJYYEHHBIX 3HAHMHA W yMeHMil 1 0€30MacCHOIO
HCIIOJIb30BAHUS BEILIECTB U MATEPUAJIOB B OBITY, CEIbCKOM XO3MMCTBE U Ha
MPOU3BOJICTBE, PEIICHUS MPAKTHUUYECKUX 3a/7ad B IOBCEIHEBHOM >KU3HH,
NPEAYNPEXKICHUS SBJICHUN, HAHOCSIIMX BpeJ 370pPOBBIO UEIOBEKA W
OKpYKaroUIIEn cpee.

JlanHasi mnporpamma npeaycMaTtpuBaeT (OPMHUPOBAHHME Y  y4alluXcs
oO1Iey4yeOHbIX YMEHU M HABBIKOB, YHHUBEPCAJIbHBIX CHOCOOOB AESTENBHOCTU H
KJIFOUEBBIX KOMIETEHIMH. B 3TOM HampaBlieHMM NPUOPUTETAMU ISl Y4EOHOTrO
npeaMeTa «XMMHUs» B CTaplIed IIKoje Ha 0a30BOM YpOBHE SIBISIOTCS: YMEHHE
CaMOCTOATENIbHO W MOTHMBHPOBAaHHO OPTaHW30BBIBATH CBOI I103HABATEIBHYIO
NEeSTENIbHOCTh (OT TMOCTAHOBKM LEAM 10 TMOJYYEHHS W OLEHKU pe3yibTara);
OTNpE/ENICHUE CYIIHOCTHBIX XapaKTEpPUCTUK H3Yy4aeMoOro OOBEKTa; YyMEHHE
pa3BepHyTO OOOCHOBBIBaTh CYXKJACHHs, JaBaTh OIpPEACNICHHs, NPHUBOJIUTH
JI0KAa3aTeJIbCTBA; OLIEHUBAHNE U KOPPEKTUPOBKA CBOETO ITOBEJICHUS B OKPYKAIOILIEH
Cpelie; BBINOJHEHHWE B MPAKTUYECKOM NEATETbHOCTH U B MOBCEAHEBHOM KU3HU
HKOJIOTUYECKUX TpeOOBaHUM; HCIONb30BAHUE MYJIbTUMEAUMHBIX PECYpPCOB U
KOMIBIOTEPHBIX ~TEXHOJOTUH i 00paboTKH, TMepeaayd, CHCTeMAaTU3aluu
uH(popmaiuu, cozaanue 0a3 JaHHBIX, IPE3EHTALMH PE3yJIbTaTOB MO3HABATEILHOU U
IIPaKTUYECKOMN JESITEILHOCTH.



HJIaHl/IpyeMl)Ie pe3yJabTaTbl 0CBOCHUA y‘lEﬁHOFO npeamera .

JINYHOCTHBIMM Ppe3yJabTATAMH H3YUYCHUS MNpeaMeTra «XUMHUsD» B KJacce
ABJISIFOTCSL  CIIENYIOIINE YMEHMUS: O0CO3HABATh €IUHCTBO U IEJIOCTHOCTb
OKpPYXaIOIIEr0o MHpPa, BO3MOKHOCTU €ro MO3HABaeMOCTH U OOBICHHUMOCTH Ha
OCHOBE JIOCTM)KCHHI HayKH; MOCTENEHHO BHICTPAUBATH COOCTBEHHOE IE€JIOCTHOE
MHUPOBO33pEHHUE: 0CO3HABATH MOTPEOHOCTH M TOTOBHOCTH K CaMO0Opa30BaHUIO, B
TOM 4YWdCI€ M B  paMKaXx  CaMOCTOSITENIbBHOW  JAESTENbHOCTH  BHE
IIKOJIbI; OLeHUBATh KU3HEHHbBIE CUTYyallMU C TOYKHU 3peHus Oe30macHoro odpasza
JKU3HM M COXpPaHEHUs  3/0pPOBbS;  OLEHUBATH  DKOJIOTMYECKHMH  PHUCK
B3aMMOOTHOIIIEHUI 4YelloBeKa W MNpuponbl, (opMHMPOBATH 3KOJOTHUYECKOE
MBIIJIEHUE: YMEHHE OLIEHUBATh CBOIO JIEATEIbHOCTh U MOCTYIKH APYTUX JIFOJIEH C
TOUYKH 3PEHUSI COXPAHEHUS OKPYKAIOLIEH cpebl - TapaHTa KU3HU U OJIaronoryuuns
J0JEN Ha 3eMIIe.

MeranpeaMeTHBIMH pPe3yJdbTaTAMHU H3Y4YCHUSI Kypca «XHUMUS» SBISIETCS
dbopmupoBaHre YHUBEPCAIBbHBIX YUeOHBIX aeictBuil (YVY /).

PeryasituBubie YY/I: caMoCTOSITENIbHO OOHAPYKUBATHh U (POPMYJIHPOBATH
y4eOHYI0 NpobJieMy, ONPEENITh LeIb yYeOHO! AesITeIbHOCTH; BEPCUM PEIICHUS
npo0JieMbl, OCO3HaBaTh KOHEUHBIM pe3ynbTar, BbIOMpaTh U3 MPEAJIOKEHHBIX U
UCKAThb  CaMOCTOSITEIbBHO  CpPEACTBAa  JIOCTHMIKEHHUS  LIEJIH; COCTaBJISTh
(MHIMBUAYAJIbHO WM B TPYMNIE) IUIAH PELIEeHUs NpoOseMbl; padoTas Mo IUIaHY,
CBEPSATH CBOM JIUCTBHUS C LIEJIBIO U, TP HEOOXOJUMOCTH, UCTIPABIISATH OIIMOKHU CaM
BBIJIBUTaTh CaMOCTOSTENIbHO; B JHAQJIOre C YYHUTEIEM COBEpPLICHCTBOBATH
CaMOCTOATENbHO BbIPAOOTAHHBIE KPUTEPUU OLICHKHU;

Ilo3naBarteabnsle YY/I. aHanu3upoBarh, CPABHUBATH, KIACCU(DUIIMPOBATH
u 0000mars ¢GakThl W SBICHUA. BBIABIATH MPUUUHBI M CIEACTBUS MPOCTHIX
SIBJICHUH; OCYIIECTBIISATh CPaBHEHHE, KJIacCU(UKALIMIO, CAMOCTOSTEIBLHO BHIOMpAst
OCHOBaHUS W KPUTEPUU JJIsI YKA3aHHBIX JIOTUYECKUX OINEpaluil; CTPOUTh
JIOTUYECKOE PACCYKIEHUE, BKIIFOYAIOIIEE YCTAHOBIEHNE IPUYMHHO-CIIECTBEHHBIX
CBA3€H; CO3/1aBaTh CXEMAaTUYECKHE MOJEIU C BBIICICHHEM CYIIECTBEHHBIX
XapaKTEPUCTUK 00BEKTA; COCTABIISATH TE3UCHI, PA3IMYHBIC BUBI TUIAHOB (IIPOCTHIX,
CIIO)KHBIX U T.II.); MPeoOpa3oBbIBaTh MH(POPMAIMIO U3 OJHOTO BUIA B JAPYrou
(TaGnuIy B TEKCT U TIp.); YMETh ONPEIEISITh BO3MOKHbBIE HCTOYHUKHA HEOOXOIUMBIX
CBEJICHUM, NMPOU3BOJUTH MOUCK HH(POPMALMM, AHAIM3UPOBATH U OLEHUBATH €€
JIOCTOBEPHOCT.

KommynukatuBabie YY]JI:  CaMoCTOSTENHHO OpPraHU30BBIBaTH yueOHOE
B3aMMOJICCTBUE B rpymnne (ONpeAeniarb OOUMe Uead, pachpeleisTh poJid,
JIOTOBApUBAThCA JIPYr C APYrOM U T.J.). BBIMYCKHHK MNOJYYUT BO3MOXKHOCTH
HAYYUTHCS: MPOIYKTUBHO pa3periatb KOHQJIUKTHI Ha OCHOBE Y4YETa MHTEPECOB U
MO3UIMI BCEX YYaCTHHKOB, IOMCKAa M OLEHKH albTePHATHBHBIX CIIOCOOOB
pazperieHusi KOH()IUKTOB; TOTOBapUBATHCA M MPUXOJIUTH K OOLIEMY pEIICHHUIO B



COBMECTHOM JEATEIbHOCTU, B TOM YHWCIIE B CUTYyallud CTOJIKHOBEHHSI MHTEPECOB;
Opath Ha ceOsi MHUIMATUBY B OpraHU3alldd COBMECTHOTO JEUCTBHUA (JI€JIOBOE
JUJEPCTBO); BIIAJIETh MOHOJIOTMYECKOW W JHaJIOrHYecKord QopmamMu pedyu B
COOTBETCTBHH C TPaMMAaTHYECKUMHU U CHHTAKCUYECKMMHU HOPMaMHU POJHOTO S3bIKa;
CJIeI0BaTh MOPAIbHO-ITUYECKUM MW TICHUXOJOTHUYECKUM MPUHITUIIAM OOIIEHUS U
COTPYJHHUYECTBA HA OCHOBE YBAXKUTEIIBHOTO OTHOIIEHUS K MapTHEPAM, BHUMAHHS K
JUYHOCTH JPYroro, aJeKBaTHOTO MEXKIWYHOCTHOTO BOCHPHATHS, TOTOBHOCTH
aJIcKBaTHO pearupoBaTh Ha HYXKJbl JPYTrUX, B YACTHOCTU OKa3bIBaTh MOMOIbL U
OMOIMOHAIIBHYIO TOACPKKY MapTHEPAM B TPOIECCe TOCTIKCHHS OOIed Ienu
COBMECTHOM AESATEIIHHOCTH.

IIpeamMeTHBIMH pe3yJbTATAMH H3YUYCHUS MPEIMETa SBISIIOTCS CIEAYIONIUE
YMEHHUSI: OCO3HAHUE POJIM BEILECTB: OMNPEICTATh POJIb PA3IUYHBIX BEIIECTB B
MPUPOJIC U TEXHUKE, OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE; PACCMOTPEHUE
XUMHYECKHUX MTPOIECCOB: MPHUBOAUTH MPUMEPHI XUMUUYECKHUX MPOIIECCOB B IPUPO/IE,
HaXxOJUTh 4YEPThl, CBHUICTEILCTBYIOIIME 00 OOMMUX TMpHU3HAKAX XUMHYECKHUX
MIPOIIECCOB U HUX PaA3IMYUAX; HMCIOJIB30BAHUE XMMHUUYCCKUX 3HAHUM B OBITY: -
OOBSICHATh 3HAYCHHUE BEICCTB B )KU3HHU U XO3SUCTBE UEJIOBEKA. OOBSICHATH MHUP C
TOYKHM 3PEHUA XMMHU: — IMEPEUUCIATh OTIMYMUTEIbHbIC CBONCTBA XHMHYECKUX
BEIIECTB: Pa3JiMdyaTh OCHOBHBIE XMMHUYECKHUE MPOIIECCHI, OMPEACIATh OCHOBHBIC
KJIACChl HEOPTAaHUYECKUX M OPTAHUYECKUX BEIIECTB, HOHUMATh CMBICII XUMUYECKHUX
TEPMUHOB,; OBJIQJICHUE OCHOBAaMHM METOJIOB TIO3HAHUS, XapaKTEPHBIX IS
€CTECTBEHHBIX HAYK: XapaKTE€pPHU30BaTh METOJIbl XUMUYECKON HayKH (HaOJIIOJeHUE,
CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHUE) U UX POJIb B MIO3HAHUU PUPO/IbI, TPOBOJAUTH
XUMHUYECKUE ONBITHI U SKCIEPUMEHTHl U OOBACHATH UX PE3YyJbTaThl, YMEHHUE
OIICHUBATH MOBEJCHUE YEJIOBEKA C TOYKH 3PEHUS XMMHUYECKOM OE30MacHOCTH IO
OTHOIIICHUIO K 4YEJOBEKY M TMPUPOJAE: HCIOJb30BaTh 3HAHUS XUMHUU TIPU
COOJIFOZICHUN TPABWJI  HUCIIOJIb30BaHUS OBITOBBIX XHUMHUYECKHX IIpPErapaTos,
pasInyaTh OMacHbIC U 0€30MacHbIC BEIIECTBA.



Conepxanue y4eOHOro npeamera:

I'naea 1. BaxxHeiinmme xXuMu4ecKue MOHSATHS M 3aKOHBI (11 1)

Atom. Xumuueckuid sseMeHT. M3oTonel. [IpocThie U ClI0KHBIE BEIIECTBA.

3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS HEPTUU
NpU XUMHUYECKUX pEaKIUsAX, 3aKOH TMOCTOSHCTBA cocTaBa. BeilecTBa
MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHUSI.

ATtomHBIe opOuTamu, S-, P-, 0- m f-amekTponsl. OcoOeHHOCTH pa3MEIICHUS
AJIEKTPOHOB MO OpOUTalsiM B aToMax MajblX W OOJIBIIMX TEPUOJIOB.
DHepreTuyeckue ypoBHHU, TOAYpOoBHHU. CBs3b NEPUOAMYECKOTO 3aKOHA U
MEPUOJIMYECKON CUCTEMbl XHMHYECKHUX DJJIEMEHTOB C TEOpPHUEH CTpPOCHUSA
aToMoB.  Kopomxuii u  OnuHHbIL — 6apuanmsl  MAOIUYbL  XUMUYECKUX
anemenmos. I110j10’)keHNE B MEPUOAMYECKON CUCTEME XUMHYECKUX yieMeHToB JI. 1.
MenpeneeBa BOAOpO/Ia, JAHTAHOUOB, aKTHHOUJIOB U UCKYCCTBEHHO MOJYYECHHBIX
3JICMEHTOB.

BaneHTHOCTh, M BaJICHTHBIE BO3MOKHOCTH aTOMOB. llepuoauueckoe HM3MEHEHUE
BJICHTHOCTH M pa3MEPOB aTOMOB.

Pacuernbie 3amaun. Beruncnenus Maccel, 00beMa MM KOJIMYSCTBA BEIIECTBA 110
W3BECTHOM Macce, 00beMy WJIM KOJMYECTBY BEIECTBA OJHOTO M3 BCTYMUBIIHMX B
PEaKIUIO WIN MOJYUYUBIIUXCS B PE3YJIbTATE PEAKIUU.

Tema 2. Ctpoenue BemecTna (8 4)

Xumuyeckasi cBsi3b. Bujpl U MeXxaHW3Mbl 00pa30BaHUS XUMHUYECKOM CBS3H.
HNonnas cBs3b. Katnonsl u annonsl. KoBasieHTHas HenolsipHas cBsi3b. KoBasieHTHAsA
MOJISIPHAS CBSA3b. DJIEKTPOOTPUIATENBHOCTh. CTeNnEeHb OKUcIeHus. MeTainueckas
CB3b.  Booopoomas  ceéasv.  Ilpocmpancmeennoe — cmpoeHnue  MOAEKY
HeOp2aHu4ecKux u OpeaHudeckKux 6euecms.

THrnbl KPUCTALIUYECKUX PELUIETOK U CBOMCTBA BEILIECTB.

[TpuurHBI MHOTOOOPA3Ms BEUIECTB: M30MEPHS], TOMOJIOTHS, AJTIOTPOIIHS, U30MONUAL.
JemoncTpanuu. Mojieii HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX
Kpuctauimueckux pemerok. Opdext Tunpmans. Mopenn MoJieKyl H30MEPOB,
TOMOJIOTOB.

Tema 3. Xumuueckue peakuuu (8 1)

Knaccudukanuys XuMHUuecKiX peakuii B HEOPraHWYeCKOM U OpraHU4eCKON XUMUHU.
CKOpoCTh peakiuh, €€ 3aBUCUMOCTh OT pa3jaudHbIX (PakTopoB. 3JaxoH
Oeticmsyrowux macc. IHepeus axmusayuu. Katamuz uW  KaTalau3aTopbl.
OOpatumocTs peakiuii. Xumudeckoe paBHoBecue. CMeEIeHHEe PaBHOBECUS O]
JIEVCTBUEM Pa3IUYHBIX (bakTopoB. [TpuHnun Jle
[[Tatenbe. JJemoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIEHTPALUU U
Temreparypel. PaznoxeHne nepokcuaa BOJOpPOAA B MPUCYTCTBUU KaTallM3aToOpa.
OmnpeneneHue cpeapl pacTBOpa ¢ MOMOIIBI0 YHUBEPCATLHOTO UHIUKATOPA.



JlaGopaTopuble onbiThl. [IpoBeneHue peakuuwii HMOHHOTO OOMeHa  AJis
XapaKTEPUCTUKU CBOMCTB AJIEKTPOIUTOB.

IIpakTuyeckas padora. BiusHue pa3nuuHbix (aKTOPOB HA CKOPOCTh XUMUYECKON
peaKIuH.

Pacuernble 3amaum. BpruncieHus Macchbl (KOJIMYECTBAa BEIECTBA, 00beMa)
MPOJYKTa PEaKIUU, €CIM M3BECTHA Macca HCXOJHOTO BEIIECTBa, COACPIKAIIETO
OTIPEJICIICHHYIO JIOJI0 TPUMECEH.

Tema 4. PactBopsl (10 1)

JlucniepcHbie cuctembl. icTuaHBIE pacTBOPHI. CIOCOOBI BRIPAKEHUS KOHIICHTPAITNH
pPacTBOPOB: MaccoBasi JI0Jisl PACTBOPEHHOIO BEIIECTBA, MOJIAPHASL KOHYEHMPAYUSL.
Konnouounwie pacmeopul. 3o1u, cenu.

OnekTponutuueckas auccouuanus. CUiibHbIC U CIa0bIe ANEKTPOJIUTHL. Kuciomuo-
OCHOBHble 83aumooeticmsusi 6 pacmeopax. Cpela BOJHBIX PAacTBOPOB: KHCIaf,
HeWTpanbHas, IenouHas. Mounoe npouszsedenue 600vi. BogopoHbIi MTOKa3aTelb
(pH) pactBopa.

T'uoponuz opeanuueckux u HeopeaHu4eCKux cOeOUHeHuUl.

IIpakTuyeckass padora. [lpucomosnenue pacmeopod ¢ 3A0AHHOU MOJAPHOU
KOHYyeHmpayuell.

Pacyernble 3amaum. BrerunciieHne Macchl (KOJIMYECTBAa BeIECTBa, 00beMa)
MPOJYyKTa PEAKIMHU, €CIU JJIA €ro MOJYYeHHsS JlaH PacTBOp C OIpeaesIeHHON
MacCOBOH J0JIeil UCXOTHOTI'O BEIIECTBA.

Tema 5. JaekTpoxuMudeckue peakuuu (8 4)

DNEKTPOIN3 PaCTBOPOB U paciiaBoB. [lonamue o kopposuu memannos. Cnocooul
3auumaol om KOpPpO3UU.

JemoncTpanun. B3anmMoaencTBre METOYHBIX U IIEIOYHO3EMEIbHBIX METAJIOB C
BOJI0M. ONBITHI 10 KOPPO3UU METAIIOB U 3AIUTE OT HEE.

Tema 6. Metanasbl (12 4)

[TonmoxkeHne MeTajioB B MEPUOAUYECKON CHUCTEME XUMHUUYECKHX 3yeMeHToB [[. U.
MenpneneeBa. O01ire CBONCTBA METAILIOB. DIIEKTPOXUMUYECKUN PAJT HAPSHXKEHUN
MeTasuioB. O01IHe crocoObl OTYYSHHS] METAIIIOB.

O0630p MeTa/ioB TJaBHBIX NOATPYII (A-TpYII) NEPUOJUIECKON CHUCTEMbI
XUMHUUYECKUX IJIEMEHTOB.

O630p MmetawoB nobouHbix noxarpymnmn (b-rpynn) nepuoguyeckod cUCTEMbI
XUMHYECKHUX DJIEMEHTOB (ME/lb, UHK, MUMAH, XPOM, KEIIE30, HUKelb, NIAMUHA).
CnuiaBbl METaJIOB.

OKCHUIBI U TUIPOKCUIBI METAJIOB.

JMemoncTpamuu. O3HakoMjieHHEe ¢ oOpa3laMd METAIOB M MX COEIUHEHMI.
B3aumMopeinictBue IIENOYHBIX W IIEJIOYHO3EMEJIbHBIX METAUIOB C  BOJOMH.
B3aumoseiicTBue Meau ¢ KUCIOPOAOM U cepoil. OMbITHI 10 KOPPO3UU METAIIOB U
3allUTE OT HEeE.

JlaGopaTopHblie onbIThL. B3auMoeiicTBHE ITMHKA U KeJe3a C paCTBOPAMU KUCIIOT
U Imenodeil. 3HAKOMCTBO ¢ oOpasmamMu METaUIOB W WX pyaamu (paborta c
KOJIJICKITUSIMU ).



IIpakTnyeckass padora. PemieHue SKCOEPUMEHTANBHBIX 3aJad IO TEMeE
«Meramnbm

Pacyernbie 3agaum. Pacuerbl 0 XMMHYECKMM YPaBHEHUSIM, CBA3aHHBIE C
MacCOBOM JI0JI€M BBIXOAA IPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOKHOTO.

Tema 7. Hemerauasl (6 4)

O630p cBoiicTB HemeTawoB. OKHUCIUTEILHO-BOCCTAHOBUTENBLHBIE CBOMCTBA
TUMUYHBIX HeMETaUIOB. OKCUJIbI HEMETAIIOB U KUCIOPOJCOACPKAIINE KUCIOTHI.
BonopoaHeie coenMHEHNs HEMETAIUIOB. ['eHeTuYecKass CBSI3b HEOPraHWYECKUX U
OPraHUYECKUX BEILIECTB.

HMemoncTpamuu. OO0pa3iel HemeTauioB. OOpasmbl OKCHIOB HEMETALIOB U
KHUCJIOPOJICOJIEpKAIIMX KUACIOT. ['opeHue cepsl.

IIpakTuyeckass padora. PemeHne 5SKCIEPUMEHTANBHBIX 3aJad IO TEME
«Hemeramib

JlabopaTopHble ONBITHI. 3HAKOMCTBO ¢ 00pa3iiaMi HEMETAJUIOB M UX IPUPOTHBIMU
coenrHeHusIMH (paboTa ¢ KoJeKIMsIMH). Pacrio3HaBaHue XJIOPHUIOB, CylIb(haToB,
KapOOHATOB.

Tema 8. Xumusi v xKM3Hb (5 1)
XWMHUS B MPOMBIIIUICHHOCTH ¥ B OBITY. [I[pHHIMITBI XUMHUECKOTO TTPOU3BOJICTRA.
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