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IMosicuuTeILHAS 3aIMCKA

PaGouasi mporpaMMa cocTaBjieHa B COOTBETCTBHH ¢ TpeOoBaHUAMHU DeiepanbHOro Tocy1apCTBEHHOIO 00pa30BaTeIbHOTO CTAHAAPTa OCHOBHOTO
001ero 00pa3oBaHus BTOPOTO TIOKOJICHHUS, POrPaMMbl OCHOBHOT'O O0IIET0 00pa3oBaHUsl [0 XUMHH U aBTOPCKOit [IporpaMmbl OCHOBHOTO 001Iero
oOpa3zoBanwus 1Mo XuMuu 8-9 Kiacc o0eo0pa3oBaTenbHbIX yupexkaeauii(6a3ossiii ypoBeHs) O.C. ['abpuensna u A. B. Kymnosoii. Mocksa. [poda.
2012 rona u Ha ocHoBe OCHOBHOH 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO 001iero oopaszoBanus MBbOY Tarapcko —IlImanakckoii cpeqHen MIKOIbI
Ha 2022-2023 yu. ron.

Hensimu 00y4eHust XMMUU B OCHOBHOMU IITKOJIC ABJISIIOTCS:
1) popmupoBanme y 00yJarommxcs yMEHUS BUAETh U MOHUMATh IIEHHOCTh 00Pa30BaHUsl, 3HAUMMOCTh XUMHUYECKOT0 3HAHUS ISl K&KJOT0 YeTIOBeKa
HE3aBHCHMO OT €ro NMpo(eCcCHOHATBLHOW ACATeIbHOCTH; YMEHHUS pa3iuyaTh (DAaKThl U OIEHKH, CPABHUBATH OIICHOYHBIC BHIBOJIBI, BHJICTh HX CBS3b C
KPUTEPUSIMH OIICHOK U CBSI3b KPUTEPHEB C OMPECIIEHHON CUCTEMOM 1IeHHOCTeH, (hopMyIUpoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;
2) ¢opmupoBaHHe y 00YYAIONIUXCS LIETOCTHOTO MPEICTABICHUS O MUPE M POJIM XUMHUH B CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUPa; YMEHUS OOBICHITh OOBEKTHI M MPOIECCH OKPYXKAIOMIeH NeHCTBUTEIHHOCTH — MPUPOHOM, COIUAIBHOM, KYIbTYPHOH, TEXHUYECKOU CpEbl,
KCIOJIb3YSl JAJISI TOTO XMMUYECKUE 3HAHUS;
3) npuoOpereHne OOYyYAOIIMMUCA ONBITA PA3HOOOpPA3HOM MJESATENPHOCTH, MO3HAHUS M CAMOIMO3HAHUS; KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHTHOCTE), UMEIOIINX YHUBEPCATbHOE 3HAYEHHUE JUJIS PA3JIUYHBIX BUIOB JCSITEIBHOCTU: PEHICHHUS MPOOJeM, MPUHSTHS PEUICHUU, TTOUCKA,
aHanu3a 1 00paboTku UHGOPMALIUK, KOMMYHHUKATUBHBIX HABBHIKOB, HABBIKOB U3MEPEHHI, COTPYAHHUECTBA, OE30MaCHOTO 00paIIeHHs C BEIIECTBAMU B
TTOBCETHEBHOM KU3HH.

3agayamu u3yyeHus yueOHOro npeamera « XMMHsD» B 8 Kilacce sIBISIFOTCS:

y4eOHbIe: (HOPMUPOBAHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTUHBI MUDA;

pa3sBHUBaIOIMe: pa3BUTHE JIMYHOCTU OOYYarOIIMXCS, WX HWHTEJUIEKTYalbHOE M HPABCTBEHHOE COBEPIICHCTBOBAaHHE, (OPMHpOBAHHE Yy HHX
T'YMaHMCTUYECKHUX OTHOIIEHUH 1 SKOJIOTMUYECKH 11€JeCO00pa3HOro MOBeIeH!s B OBITY U B TPYAOBO 1€ATEILHOCTH;

BOCIIUTaTe/lbHbIe: (OPMUPOBAHME YMEHUH O0€30macHOro oOpalleHHs C BEIIECTBAMHU, HCIIOJIb3yEeMbIMM B IOBCEAHEBHOW >KM3HU; BBIpAOOTKa
MOHUMAaHMsI OOIIECTBEHHOM MOTPEOHOCTH B Pa3sBUTHM XUMHHM, a Takke (OPMHUPOBAHME OTHOIICHUS K XMMHUHM KaK K BO3MOXHOH oOjactu Oymyrien
MIPAKTUYECKON IEATEIbHOCTH.

Oo0yuenue Benércss mo ydeonumky O.C.I'adpuensin «Xumusa. 8 kmace» 2018 r., xkomopoit cocmasnsem eounyr nuHul y4eOHUKOS,
coomeemcmeyem (hedepanbHomMy 20CYOAPCMEEHHO20 00pA306AMENbHOZ0 CMAHOAPMA 6MOPO20 NOKOJEHUA 0a306020 YPOGHA U peanusyem
asmopckyto npozpammy O.C.I'aopuenana( 20122)



B cooTBeTcTBMM € Y4eOHBIM ILUIAHOM HAa M3yYeHHe XMMHH B 8 Kjacce OTBOAMTCSA 2 yaca B HeJeN0, 68 4acoB B TOJ, NMPH HOPMATHBHOM
IPOAOIDKUTEIBHOCTH YueOHOro roja 34 yueOHbIX HeJlelb.

IIporpaMmoii npeyCMOTPEHO IPOBEICHUE:

KOHTPOJILHBIX padoT — 5

NpPaKTHYeCKuX pador —5

Cpoxk peanu3zanuy IporpaMMbl — OAMH y4eOHBIN TOAI.

2. [Inanupyemble pe3y/bTaThl H3yYeHUS] XUMUH
[Tpu u3yyeHnr XMMUU B OCHOBHOM IIKOJIe 00ECIIEYNBAETCS JOCTUKEHHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YIbTaTOB.
JInyHOCTHBIE:

[J B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe — UYyBCTBO TOPAOCTH 3a POCCHUHCKYI0 XHUMHUYECKYIO HAyKy, TyMaHH3M, OTHOIIEHHE K TpPYAY,
L[EJIeYCTPEMIICHHOCTB;

[l ¢gopmupoBaHUE LEHHOCTH 3A0POBOro M 0€30macHOro o0pas3a >KHW3HM; YCBOEGHHE NpaBWI HHIMBUAYAJIBHOTO M KOJUIEKTMBHOTO 0€30MacHOIo
ITOBEJICHUS B UPE3BBIYAHBIX CUTYAIUAX, YTPOXKAOIIUX KU3HU U 3J0POBBIO JIFOCH;

] B TpyZ0BO# chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEN e 00pa3oBaTelbHON TPAaeKTOPUH;
(] B mO3HaBaTeIbHON (KOTHUTUBHOM, MHTEIVIEKTYaIbHOW) cepe — yMEHHE YIPaBIsATh CBOEH MT0O3HABATEIbHON AESITEIbHOCTBIO.

[J ¢dopMHpOBaHHE OCHOB SKOJOTUYECKOW KYJIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO MBIIUICHHS, PAa3BUTHUE OIbITA
AKOJIOTHUECKH OPUEHTHUPOBAHHOU PeICKCUBHO-OIICHOYHON U MPAKTUYECKOM IEATENHHOCTH B )KU3HEHHBIX CUTYaIlUsX;

MeranpeaMerHsble:

(] yMeHHe CaMOCTOSITENILHO OINpPENENIATh LEIH CBOEro OOy4eHUs, CTaBUTh U (HOPMyIUpOBaTh AJs ceOsl HOBBIE 3aJaud B yuéOe M IO3HABATEJIBHOM
ACATCIIBHOCTH, pa3BUBATh MOTHBBI U HHTCPECHI CBOEI mo3HaBaTEeIbHOMN JACATCIIBHOCTH,

[l yMeHHEe caMOCTOSATENIbHO IUIAHUPOBATh MYTH JTOCTHIKEHUS 1eJIed, B TOM YHCJe albTepHaTHBHbIE, OCO3HAHHO BBIOMpaTh Hambosee 3P (PeKTUBHBIE
CTOCOOBI pelIeHus: y4eOHBIX U TO3HABATENbHBIX 33/1a4;

[J YyMEHHE COOTHOCHUTH CBOM JIEUCTBHSA C IUIAHUPYEMBIMH DPE3YJIbTaTaMM, OCYILECTBIIATh KOHTPOJb CBOEH ACATEIBHOCTH B IPOLECCE AOCTUKCHUS

pe3ynbTaTta, ONnpeaesTh CIocoObl JEHCTBHUI B paMKax NMpeAsIOKEHHBIX YCIOBUN U TpeOOBaHHM, KOPPEKTHUPOBATh CBOM JIEHCTBUS B COOTBETCTBUU C
W3MEHSIOIIENCS CUTyalluen;



[ YMCHHUEC OLICHUBATH MMPABUJIIbBHOCTDH BBIITOJIHCHUA y‘IGGHOfI 3aga4u,
COOCTBEHHBIE BO3MOKHOCTH €8 PEIICHUA,

] BMageHHEe OCHOBAMU CaMOKOHTPOJISl, CAMOOILICHKH, MPUHATHS PELUICHUH M OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B Y4eOHOW M IO3HABATEIbHOM
NEeATEIbHOCTH;

l YMCHHUE ONPCACIATH IIOHATHA, CO31aBaThb O606H_ICHI/IH, YCTaHaBJIMBATb aHAJIOTHH, KJ'IaCCI/I(bI/IHI/IpOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHHA H
KpUTCPUHN IJIA KJIaCCI/I(l)I/IKaIII/II/I, YCTaHAaBJIMBATb NPUYUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTDH JIOTUYCCKOC PACCYKACHUC, YMO3AKIIIOUCHUC (I/IHZIYKTI/IBHOC,
ACAYKTHUBHOC U 110 aHaHOFPIPI) n ACJIaTbh BBIBOJBI,

[ YMCHHUE CO34aBaTb, IPUMCHATL U Hp€06pa3OBBIBaTI> 3HAaKU U CUMBOJIbI, MOACIIN U CXEMBI AJId PCIICHUA y‘IC6HI>IX U I1I03HaBaTCJIbHBIX 3aJa4;

[l yMeHHe OpraHu30BBIBaTh y4ye€OHOE COTPYAHHYECTBO U COBMECTHYIO AEATEIBHOCTb C YYUTEJIEM U CBEPCTHUKAaMH; paboTaTh MHAMBHUIYAIbHO U B
rpyIme: HaxoIuTh oOIlee pemeHHe W pas3pemarh KOH(IMKTHI Ha OCHOBE COTJIAaCOBAaHUS MO3WMIMN M yd€Ta HWHTEpecoB; (HOpMYIHpPOBATH,
apryMeHTUPOBAaTh U OTCTauBATh CBOE MHEHMUC,

[] yMEHHE OCO3HAaHHO HCIIOJb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBMM C 3a/lad€il KOMMYHMKAUUU JUIsl BBIPQKEHUS CBOUX YYBCTB, MBICIEH U
MOTpeOHOCTEN; MIIAHUPOBAHUS U PETYJISIIIUN CBOEH AESITEbHOCTH; BJIaJICHUE YCTHOM U MHCbMEHHON Peubl0, MOHOJIOTUYECKON KOHTEKCTHON PEYbIo;

[ q)OpMI/IpOBaHI/Ie " pa3BUTUC KOMIICTCHTHOCTHU B 00J1aCTH UCITOIB30BaHUS I/IH(I)OpMaI_[I/IOHHO'KOMMYHI/IKaI_II/IOHHBIX TeXHOHOFHﬁ;

[ ¢popMupoBaHUE U PA3BUTHE IKOJIOTUYECKOTO MBIIUICHHUS, YMEHHE MPUMEHATh €T0 B MMO3HABATEIHbHON, KOMMYHUKATHBHOU, COITMAIbHON MIPAKTHKE U
npo¢eCCuOHABHONW OPUEHTAITUH.

IIpeamerHbie.

OcHOBHbIE OHATHS XUMUHU (YPOBEHb aTOMHO-MOJIEKYJIIPHBIX MIPEJICTABICHUN)

VYyenuk § kimacca HayduTCs:

* ONKCBIBATH CBOMCTBA TBEP/BIX, KUAKHX, Fa3000pa3HbIX BEILECTB, BBIJEISSA UX CYIIECTBEHHBIE PU3HAKY;

* XapaKTepu30BaThb BEUIECTBA II0 COCTaBY, CTPOCHHIO M CBOWCTBAM, YCTAaHABIMBAThb IPUYMHHO-CIICJCTBEHHBIE CBSI3M MEXIYy JaHHBIMHU
XapaKTepUCTUKAaMU BEIIECTBA;

* PaCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKHX MOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKHN 3JIEMEHT», IPOCTOE BEIIECTBO», «CI0KHOE BEIECTBOY,
«BAJIEHTHOCTBY, UCIOJIb3YS 3HAKOBYIO CUCTEMY XMMMH;

* U300pa’kaTh COCTAaB MPOCTEHMIINX BEHIECTB C IMOMOIIbI0 XUMHYECKHX (OPMYNIT M CYIIHOCTh XHMHUYECKUX PEaKIHUH C MOMOIIBIO XHUMHUYECKUX
YpaBHEHUMH;



* BBIYHCIISITh OTHOCUTEIIEHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIIECTB, a TAKKE MACCOBYIO JOJI0 XMMHYECKOTO JJIEMEHTA B COCIUHEHUSX IS
OLIEHKHU MX TPAKTUYECKOW 3HAYMMOCTH;

* CpPaBHUBATh T10 COCTABY OKCHJIbI, OCHOBAHHUS, KHUCIIOTHI, COJIH;

* KJTacCU(PUIIMPOBATH OKCHUJIBI U OCHOBAHHUS TI0 CBOWCTBAM, KUCIIOTHI M COJIU 110 COCTAaBY;

* [I0JIb30BATHCSA JTA0OPATOPHBIM 000PYIOBAHUEM M XUMUYECKOH TOCYIOH;

* IPOBOJIUTH HECIIOKHBIC XUMHUYECKHE OIBITHI U HAOJIOACHUS 32 U3MEHEHUSIMHU CBOWMCTB BEIIECTB B MPOLIECCE MX MPEBPAIICHUH; COOII0IaTh MTPaBHiIa
TEXHHUKHU 0€30MacCHOCTHU TIPH MIPOBEICHUU HAOIIOCHHIA U OTIBITOB;

* pa3InyaTh SKCIECPUMEHTAIBHO KHCIOTHI U MIENOYH, TOIB3YsCh WHAMKATOPAMH; OCO3HABATh HEOOXOJMMOCTh COOJIIOJICHUS Mep 0E30IacHOCTU IPH
0OpaIIeHn! C KHCIOTAaMH U IIEI0YaMHU.

Yyenuk 8 Kiacca noayuum 603MONCHOCHb HAYYUMBCL:

* 2PAMOMHO 0OPAUAMBCIL C BEUECNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEODOXOOUMOCMb COONIO0EHUs NPABUIL IKON02UYECKU DE30NACH020 N0GedeHUs 8 OKpYIicaloueli RpUpooHoll cpede;

* NOHUMAMb CMBICT U He0OX00UMOCHb COON0OeHUsI NPeONUCAHUL, NPEONA2aemMblX 8 UHCIPYKYUAX NO UCNOTb308AHUIO JIeKAPCME, cpedcme Oblmosoll
Xumuu u op.;

* UCNOIL308aMb NPUOOPEMEHHBIE KTIoUesble KOMNEMEeHMHOCMU NpU 6bINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 N0 U3YYEHUI0 CBOUCMS, CHOcob08
NOMYYEHUsL U PACNO3HABAHUSL BEUYECE;

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHONb3YS CPeOCmBad YCMHOU U NUCbMEHHOU KOMMYHUKAYUuu npu pabome ¢ mekCmamu y4yeOHuKa
U OONONHUMENLHOU TUMEPAMYpPOU, CNPAGOYHbLIMU MADIUYAMU, NPOSGIAMb 20MOBHOCb K YANCEHUI) UHOU MOYKU 3PeHUst Npu 00CYHCOeHUU
Pe3YIbmamos 6blNOIHEHHOU pabombl;

* 00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEWeCmeax U XUMUYECKUX NPOYeccax, Kpumuyecku OMHOCUMbC K NCeBOOHAVHHOU UHpopmayuu,
Hed0bpOCO8eCmHOIL peKiiame, KAcarwelucs UCNONb308aHUS PA3TUYHBIX 6EUeCME.

[leproandeckuii 3aK0H U IEpUOANYECKas cucTeMa xuMuieckux aneMmeHnToB J[. M. MenneneeBa. CTpoeHue BeriecTsa

VYyenuk 8 kacca Hay4nTCA:

* KJ1accu(UIMPOBATh XUMUUECKHE DJIEMEHTHI Ha METAIIJIbl, HEMETAaJIbI.

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menzaeneena;

* OITUCBIBATh U XapaKTEPHU30BATh TAOIMIHYIO (POPMY IEPHOAMIECKON CHCTEMbI XUMHUICCKUX JICMCHTOB;

* XapaKTepU30BaTh COCTAaB aTOMHBIX SJIEP M PaACHpEeeIeHUe YHCIa AJIEKTPOHOB MO DJIEKTPOHHBIM CIOSIM aTOMOB XHMHUYECKUX JJIEMEHTOB MaJlbIX
MIEPHOIOB ITEPHUOTUICCKON CUCTEMEI.

* pa3naMyaTh BUIbI XUMHUUECKOH CBSI3U: MOHHYIO, KOBAICHTHYIO MOJSIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO U METAJUTHUECKYIO;

* M300paKaTh JIEKTPOHHO-HOHHBIC (DOPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYCCKHMH CBSI3IMHU Pa3HOTO BH/IA;

* BBISIBIISITh 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTATTMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYIISIPHBIX, METANTNYECKUX;

* XapaKTePHU30BaTh XHMHUYECKHE DJIEMEHTBI M UX COSIMHECHHS Ha OCHOBE ITOJIOKCHHSI 3JICMEHTOB B ITEPHOIUYECCKON CUCTEME U OCOOSHHOCTEH CTPOCHHS
UX aTOMOB;



* OMHCHIBATh OCHOBHBIE 3Tanbl OTKpBITUS Jl. Y. MeHeneeBbIM Neproin4eckoro 3aK0Ha U MePUOJMUECKON CUCTEMbI XUMHYECKUX AJIEMEHTOB, KU3Hb U
MHOTI000pa3HyI0 Hay4YHYIO A€ATEIbHOCTh YUEHOTO;

* XapaKTepu30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAUCHHE IMEPHOAMYECKOTO0 3aKOHA W TEPHOAMYECKONW CHUCTEMbl XHMHYECKHX DJIEMEHTOB
. . Menneneesa;

* OCO3HABaTh HAyYHBIC OTKPBITHS KaK pe3yabTaT JIUTEIbHBIX HAOMIOICHUH, ONIBITOB, HAYYHOH IOJIEMUKH, IPEOOICHUS TPYJHOCTEH U COMHEHHH.
VYdeHuk 8 Ki1acca noayuum 603MONCHOCHb HAYUUMbCAL:

* 0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHULL 0I5l NPAKMUYECKOU 0esimelbHOCMU Yell08eKd,

* onucvl8ams uzyueHHblie 00bEeKMvl KaK CUCEMbL, NPUMEHSA JI02UKY CUCTNIEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NEPUOOUUECKOU CUCTIEMb XUMUYECKUX INeMEHMO08 01 00bACHEHUs U NPEOBUOEHUsS CBOUCE KOHKPEMHbIX
geujecms;

* passusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM YenyOIeHUs. 3HAHUU 00 UCMOPUYU CMAHOBNEHUS XUMUYUECKOU HAYKU, €€ OCHOBHbIX
NOHAMULU, NePUOOULECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, 4 MAKHCE O COBPEMEHHBIX OOCMUNICEHUAX HAVKU U MEXHUKU.
MHoroo6pa3ue XUMHUIECKIX PEaKIUit

VY4eHuk 8 kiacca Hay4uTCS:

* OOBSICHITH CyTh XUMHUYECKUX MPOIECCOB M UX MPUHIUIHAIBHOE OTIMYHE OT (PU3NIECKHUX;

* Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLUi;

* YCTAHABJIMBATh MPHUHAIICKHOCTh XUMHUECKONW PEAKINH K OMpPEACTIEHHOMY THITY IO OJHOMY M3 KJIACCH(PMKAIMOHHBIX MPHU3HAKOB: 1) MO YMCIy U
COCTaBY MCXO/HBIX BEIIECTB U MPOAYKTOB PEAKIIMU (PEAKIIMK COCTUHEHNUS, PA3JIOKEHHS, 3aMeIIeHUs] 1 0OMeHa); 2) MO BBIIEICHUIO WM MOTJIOLICHUIO
TEIUIOTHl (peakUuu SK30TEPMHUYECKHE M DHJOTEPMHUYECKHE); 3) IO M3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB (peaKiuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) IO 00paTUMOCTH Tpolecca (peakiuy oopaTuMble 1 HeOOpaTUMBIE);

* Ha3bIBaTh ()AKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKHUX PEaKITHii;

* Ha3bIBaTh ()aKTOPHI, BIUSIOLINE HA CMEIIEHNE XUMHUECKOTO PABHOBECHS,

* COCTAaBJIATH YPAaBHEHHS SJIEKTPOITUTHUECKON JUCCOIMAIIMHI KUCIIOT, MIEJI0YeH, COJIei; MOJIHBIC U COKPAIIEHHBIE HOHHBIC YpaBHEHHS peakIiuii 0OMeHa;
YpaBHEHMS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIIHii;

* IPOrHO3UPOBATh MPOAYKTHl XHMHYECKHX pEaKIuid TO (OopMylIaM/Ha3BaHUSIM HWCXOIHBIX BEIIECTB;, ONPEACIATh HCXOJHBIE BEIIECTBA I10
(dbopMynaM/Ha3BaHUSAM NPOJYKTOB PEAKIINH;

* COCTaBJIATh YpPaBHEHHUS PpEaKIil, COOTBETCTBYIOLIMX IOCIEIOBATEILHOCTH («UEMOYKe») MPEBPAIICHUH HEOPraHWYECKUX BELIECTB Pa3IHMUHBIX
KJIaCCOB;

* BBISIBJIATH B MPOILIECCE IKCIIEPUMEHTA IPU3HAKU, CBUIETEILCTBYIOIINE O MPOTEKAaHUH XUMUYECKOH peakinu;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBA;

* OTIpE/IETATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KHUCIIOT U LIENOYEH 110 H3MEHEHHIO OKPACKHU WHINKATOPOB;

* IPOBOJINTH KAUECTBEHHBIC PEAKIINH, TOATBEPKAAOIIIE HATWYHE B BOJHBIX PACTBOPAX BEUIECTB OTICIBHBIX KATHOHOB M aHUOHOB.

VYueHuk 8 Kiacca noayuum 603MOMCHOCIb HAYUUMbCA.



* cOCMasnsAms MOJEKYIAPHbIE U NOJHbIE UOHHbIE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM YPAGHEHUSIM,

* NPUBOOUMb NPUMEPLI PeaKyutl, NOOMBEPHCOAIOUUX CYULECTNBOBAHUE B3AUMOCEA3U MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUleCnE;

* NPOCHO3UPOBAMYb PE3VIbIMAMblL 8030€CEUSL PA3IUYHBIX (DAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,

* NPOCHO3UPOBAMb PE3VIbMAambl 86030€UCMBUsL PA3IUYHBIX (DAKMOPO8 HA CMeljeHUe XUMUYEeCKO20 PABHOBECUS.

MHoroo0pasue BemecTB

VYueHuk 8§ Kj1acca HAy4YUTCS:

* OTIpPECIATh NPUHAATICKHOCTh HEOPTaHWYECKUX BEUIECTB K OJHOMY M3 M3YYEHHBIX KIACCOB/TPYII: METAJIBl U HEMETAaJJIbl, OKCH/IbI, OCHOBAHUS,
KHCIIOTHI, COJIH;

* COCTaBJIATH (POPMYITBI BEIIECTB 10 UX HA3BAHUSIM;

* OIPEENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTAaHMUYECKUX COSAMHEHHUH MO BAJCHTHOCTSIM M CTETICHSM OKHCIICHUS JIEMEHTOB, a TAKXKe 3apsaaM MOHOB, YKa3aHHBIM B
TabJuIle paCTBOPUMOCTH KUCIIOT, OCHOBAaHUM U COJIEH;

* HA3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEPHBIE TSI KAYKIOTO U3 KJIACCOB HEOPTaHMYECKUX BEUIECTB: KUCIOT, OCHOBAaHHIA, COJICH;

* IPUBOJIUTH IPUMEPHI PEAKIINH, TOATBEPKAAIONINX XUMUYECKIE CBOMCTBA HEOPTAHUYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAHHI U COJEH;

* OTIPE/ICISITh BEIIECTBO-OKUCIIUTEIb M BEIIECTBO-BOCCTAHOBHUTENb B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUIX;

* COCTaBIIATh OKUCIIUTEIHLHO-BOCCTAHOBUTENBbHBIN OanaHC (11 M3YYEHHBIX PEaKIuil) MO MPeVI0KEHHBIM CXeMaM peaKIIvii;

* IPOBOJIUTH JTA0OPATOPHBIE OMBITHI, IIOATBEPKIAIOIINE XUMHUECKHE CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEILIECTB;

* IPOBOJIUTH J1a0OPATOPHBIE OMBITHI 10 MOJYYEHHI0O M COOMPaHMIO Ta3000pa3HbIX BELIECTB: BOJOPOAA, KHCIOPOJa, YIJIEKHCIOro rasza, aMMHaKa,
COCTABIISITh YPABHEHUSI COOTBETCTBYIOIIMX PEAKITHIA.

VY4eHuk 8 kiacca noayuum 603MOHMCHOCHb HAYUUNbCAL:

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUleC8 Ha OCHOBE UX COCMABA U CMPOCHUS,

* NPOCHO3UPOBAMb CNOCOOHOCMb Beujecmsd NpPOsAGIsAMb OKUCIUMENbHble UL 80CCMAHOBUMENbHbIe CEOUCMEA C YUEMOM CcmeneHel OKUCTeHUS
IIEMEHMO8, BX00AUUX 8 €20 COCMA8;

* BbIAGIIAMb CYUWECBOBAHUE 2EHEMUYECKOU 83AUMOCEIA3U MeHCOY euecm8amu 8 psdy: NPOCHOe Beecm80 — OKCUO — 2UOPOKCUO — COTlb;,



3. TemaTHueckoe IJIAHUPOBAHUE

Ne m\nn Tema ypoxka JaTa o Jara
wia"Hy | ¢akTude
CKH
Paznes 1. BBegenunio B xXuMuio 7 4
1 Boansiii unctpykrax no Th npu padore B kabunere xumuu. [Ipenmer
xumud. BemecTBa v ux cBoiicTBa. XMMHYECKUIA 37IEMEHT U ()OPMBI €r0
CYILIECTBOBAHHMSI.
2 [IpeBpaienus Beuects. HekoTopble HCTOpUYECKHE CBEICHUS 110 XUMHUH
3 [Iepnoanueckas cuctema XuMu4eckux 3yeMeHToB JI.11.Menzeneesa.
3HaKM XMMUYECKUX JIEMEHTOB.
4 Xumunueckue Gpopmyibel. OTHOCUTEIbHASI ATOMHAs! U MOJIEKYJISIPHbBIE
Macchl
5) Wucrpykrax no Th. IIpaktuueckas padora Nel"JlabopaTopHoe
o0opyoBanue u obpatieHue ¢ HuM"
6 Wnctpykrax no Th. Ilpaktuyeckas padora Ne2"Habmonenue 3a
ropsien ceeuoit”
7 Nuctpykrax no Th. Ilpaktuueckas pabora Ne3 "Ananu3 moussr”
Pa3nes 2. ATOMBbI XHMHYECKHX 3JIEMEHTOB 9 4
1 OcHOBHBIE CBEIEHUS O CTPOCHHUH aToMa. M30TOIBI
2 CrpoeHue J1eKTpOHHBIX 000JI0YEK aTOMOB XMMHUYECKHUX 3JIeMEeHTOB Nel -
20
3 MeTtannuuecke 1 HEMETAIIIMYECKUE CBOMCTBA 2JIEMEHTOB U UX
M3MEHEHHUE B IepUOINYECKON Tabuunie
4 WonHas XxuMudeckas CBsi3b.
B KoBanenTHast xumuieckast CBsi3b
6 KoBaneHTHast nossipHas XMMHYECKas CBSA3b. DIEKTPOOTPULIATENBHOCTD
7 Meramnueckas CBA3b
8 CucreMmarusanus 1 00001eHre 3HaAHNUI 10 TeEME ""ATOMBI XUMAYECKUX

3JIEMEHTOB"
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KonTponpHas padora Nel mo Teme "ATOMBI XUMUYECKUX JIEMEHTOB"

Paznea 3. [IpocThie Benecrsa 6 4

HpOCTBIe BCIIECTBA — METAJIJIbI

HpOCTBIe BCIICCTBA — HCMCTAJJIBI. AHJ’IOTpOHI/IH.

Kommuecto BemiecTBa. MoJib. MOJ'ISIpHaSI MaccCa BC€IICCTBA.

MounsipHblii 00eM Ta3000pa3HbBIX BEUIECTB.

Pemenne 3a1a4 ¢ UCIOIB30BaHUEM MTOHATHI: KOJHMUYECTBO BEIECTBA,
MoJIsIpHast Macca.

Pemenue 3a1a4 ¢ UCMONIb30BaHUEM MOHATHI: MOJISIPHBIN 00beM T'a30B,
YUCI0 ABOTAAPO.

Pazgen 4. CoequHeHUSI XUMHUYECKHUX dJIeMeHTOoB 14 4

Crenenb okucienus. Hauano HOMCHKIJIATYPhI 6I/IHapHBIX COE€IUHEHMH.

Oxkcuasl

OKcuabl

OcnoBanus. CTeIeHb OKUCICHUS U 3apsaa MOHA B CPABHCHUM..

OcnoBanus. CTereHb OKUCICHUS U 3apsa MOHA B CPAaBHCHUMU.

Kucnortsl.

Kucaorer.

Comnn.

OO |NOO| U WIN|F-

Comn.

=
o

AMopdHbBIE ¥ KPUCTAJUITMYECKHE BEIIECTBA. THITBI KPUCTAITHYECKUX
PEIIETOK.
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11

Yucteie BemecTBa 1 cMecu. CocTtaB cMecen

12 Pemenue 3amay Ha cmecH.

13 Pemenue 3a1ay Ha cMecH.

14 Kontponbhas padota Ne2 o teme "CoeqMHEHUST XUMUYECKUX
9JIEMEHTOB"
Pa3nen 5. U3meHenns, npoucxoasime ¢ Bemecreamu 13 u

1 Du3nyeCcKue SBJICHUS B XUMHUHU KaK OCHOBA Pa3/ICJICHUS] CMECE.

2 [Ipu3Haky U ycaoBuUsl TEUEHUSI XUMUYECKUX PEAKIUN.

3 3aKOH COXpaHEHUs1 MacChl BEIIECTBA. Y PAaBHEHUSI XUMUUYECKUX PEAKIUUI

4 Pacuérpl N0 XuMHUYECKUM YpaBHEHUSM.

5) Peakuuu paznoxenus. [IoHsiTHE 0 CKOPOCTH pEAKIMU U KaTaau3aTopax.

6 Peakuuu coenunenus. [lonsTue o nenoykax npeBpamieHu.

7 Peakiuu 3amenienust. P akTHBHOCTH METaJUIOB.

8 Peakiin oomMeHa. Y coBusi MX MPOTEKaHUs 10 KOHIIA.

9 TuIbl XUMHYECKUX pEaKIMi Ha MpUMepe CBOMCTB BoAbL. [loHsATHE O
TUAPOIH3E.

10 TuIbl XUMHUYECKUX pEaKIMi Ha MpUMepe CBOMCTB BoAblL. [loHsATHE O
TUAPOIIHN3E

11 Wucrpykrax no Th.IIpaktuueckas padota Ne4 "[IpusHaku XUMHUYECKUX
peakiuil u ux knacuduxarms"

12 Nnctpykrax no Th. IIpaktuueckas padota Ne5 "[Ipurorosnenue
pacTBopa caxapa ¢ 3aJJaHHOW MacCOBOM JoJIei"

13 KonTtponbHas padora Ne3 no reme "M3meHeHHs, TPOUCXOSAIIUE C
BEIIECTBAMMU "
Paznen 6. Teopusi 31eKTPOJANTHYECCKOH AUCCONMANNHT U CBOIiCTBA
KJIACCOB HEOPIraHUYEeCKHMX CoeiMHeHu 21 4

1 OnekTponuTrdeckas auccounanusi. OCHOBHBIE MOJTOXKEHHUS.
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2 Kucnotsr B cBete TOJ]

3 Kucaotsr B cBete TO]],

4 Kucnotsr B cBete TOJ]

5 OcnoBanus B ceere TO/]

6 OcnoBanus B ceere TO/]

7 OcnoBanus B cBete TO/I.

8 Koppekmonusie ynpaxHeHUs TI0 OCHOBAHUSIM.

9 OxkcHpbl.

10 OKCHJTBI.

11 Counu B cBete TO/.

12 Comu B cBete TO/I.

13 Comu B cBete TOJI.

14 OKHCIUTENBHO- BOCCTAHOBUTEIHHBIC PEAKIINH.

15 OKHUCIUTENBHO- BOCCTAHOBUTENIbHBIE PEAKIIUH.

16 Nucrpykrax no Th. [Ipaktuueckas padora Ne6 "CpoiicTBa
JJIEKTPOJIUTOB"

17 [ToaroroBka k KOHTpoOJBLHOU padoTe no Teme " Teopust
NEKTPOIUTUYECKON TUCCOIMALINU M CBOMCTBA KJIaCCOB HEOPTaHUYECKUX
coeqrueHuin"

18 KonTponbHas pabota no teme ""Teopust 371eKTpOIUTHUECKON
JICCOIIMALIMU M CBOMCTBA KJIACCOB HEOPTaHUYECKUX COeTMHeHUN"

19 [ToHsATHE O TEHETHUYECKON CBSI3M MEXKIY KJIACCAMH HEOPTaHUIECKUX
COCIMHECHMUIA.

20 Koppekunonnsie ynpaxHenus 1o reme " eHeTrueckas cBs3b'.

21 WNucrpykrax no Th. Ilpaktuueckas padota Ne7 "DkcniepumeHTanbHOE
pemenue 3a1a4 no TOJ|

22 HNTorosasi KoHTpoJIbHasi padoTa




4. Cooeporcanue
Paznen 1. BBenenue (7 4)

Xumusg — HayKa 0 BCHIECTBAXx, UX CBOMCTBaX U IIPEBpAIICHUAX.
IIoHsaTHE 0 XUMHUYECKOM DJIEMEHTE U Q)opMax €T0 CYIICCTBOBAHUSA: CBO6OIIHBIX aToOMax, MPOCTHIX U CIIOKHBIX BCHICCTBAX

HpeBpameHm[ BCIIICCTB. OTnnune XUMHYECKUX peaKuHﬁ oT CI)I/ISI/I‘-IGCKI/IX siBiIeHUM. POJIb XMHH B )KM3HH YEJIOBEKA.

Kpatkue cBeneHus U3 HICTOPUU BOSHUKHOBEHHS U pa3BuTus xumud. [lepuon anmxumuu. [lonarue o punocopckom kamue. Xumus B X VI B. Pazsutne
xumuu Ha Pycu. Posib 0TeuecTBEHHBIX YUEHBIX B CTAHOBJICHUHM XUMHUECKON Hayku - pabotsl M. B. JlomoHOCOBa,

A. M. byrneposa, I.11. Menneneesa.
XvMHYecKasi CAMBOJIMKA. 3HAKM XUMHUYECKHX DJIEMEHTOB M IMMPOUCXOXKIACHUE UX Ha3BaHUI. XuMudeckue Gopmyisl. MTHACKCH 1 KOAPPUITUCHTEHI.
OtHOCUTENIBHBIE aTOMHAS M MOJIEKYJIIpHAsl Macchl. PacueT MaccoBOM 01N XUMHUYECKOTO JIEMEHTa 110 (hOpMyJIe BELIECTRa.

[leproauueckas cucrema xumuueckux 3iaemeHToB J[. V. MenieneeBa, ee CTpykTypa: Malible U OOJIbIINE IEPUO/bL, TPYIIBI U MOATPYIIHI (TJIaBHAS U
noboyHast). [leproanueckas cuctemMa Kak CIpaBOYHOE [OCOOUe /171l MOJTy4eHHsI CBEJICHUN O XUMUYECKUX 2JIeMEHTaXx.

Pacuernble 3aaauu. 1. HaxoxaeHne OTHOCUTENHHOM MOJIEKYIISIPHON MacChl BEIIECTBA IO €r0 XUMHUECcKoi opmyiie. 2. Beuncnenne MaccoBoi 1011
XMMHUYECKOTO 3JIEMEHTAa B BEIIECTBE O ero (hopMyIie.

IIpakTnyeckas padora Ne 1

1. IIpaBuna TexHHKH O€30MACHOCTH IpPHU paboTe B XUMHUYeckoM kabuHete. [IpreMsl oOpaiieHus ¢ 1abopaTopHbIM 000PYIOBaHUEM U
HarpeBaTeJIbHBIMU MPUOOPaMH.

Paznen 2. Artombl XuMH4ecKux djieMeHTOB (Ju)
ATOMBI Kak (popma CyIIecTBOBaHUS XUMHYECKUX 21eMeHTOB. OCHOBHBIC CBEJICHUS O CTPOSHUU aTOMOB. JloKa3aTeIbcTBA CIIOKHOCTH CTPOCHUS

atoMoB. OmnbIThl Pezepdopaa. [lnanerapHas MoJienb CTPOCHUS aTOMA.
CocraB aTOMHBIX si7iep: IPOTOHBI M HEUTPOHBL. OTHOCHTENBbHASI aTOMHAs Macca. B3auMOCBA3b MOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS



aTOMHasi Maccay.

N3menenue yrcia mpoOTOHOB B SApE aToMa - 00pa30BaHNE HOBBIX XUMUYECKHIX JIEMEHTOB.
N3meHneHue yncia HEUTPOHOB B siApe aTOMa - 00pa3oBaHue N30TONOB. COBPEeMEHHOE ONPE/ICIICHUE TOHITHS «XUMUYECKUN dJIeMeHT». M30ToIbI Kak
Pa3HOBHUIHOCTH ATOMOB OJTHOTO XMMHUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpOSHHE AIEKTPOHHBIX 000JIOYEK aTOMOB XUMHUYECKHX 31eMeHTOB Nel-20 nmepuoandeckoii cucremsl . M. Menneneesa. [lonsitue o
3aBEpUICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJ10€ (PJHEPreTUYECKOM YPOBHE).

[Tepuoanueckas cuctema xuMudeckux snemenToB J[. 1. MenzeneeBa u cTpoeHne aToMOB: (PU3UUYECKHI CMBICI TOPSIKOBOTO HOMEPA AJIEMEHTA,
HOMEpa IpyIIbl, HOMepa Mepruoa.

H3meHeHune uncia 3JeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOT0 JIEMEHTA - 00pa30BaHUe MOJOKUTEIBHBIX U OTPUIATEIbHBIX
noHoB. MoHbI, 00pa30BaHHbIE aTOMaMH METANIOB U HEMETaJUIOB. [[pUuYiHbI M3MEHEHUsI METAJUTMUECKUX U HEMETaNIMYECKUX CBONCTB B IEPUOIAX U
rpymmnax.

O6pazoBanue 6uHapHbIX coequHenuii. [lonsTue 06 nonHoit csizu. Cxembl 00pa30BaHUS HOHHOM CBSI3U.

BSaHMOﬂeﬁCTBHC ATOMOB XHMHUUYCCKHUX 3JSJICMCHTOB-HCMCTAJUIOB MCKIAY coboii - 06pa30BaHHe ABYXATOMHBIX MOJICKYJI IHPOCTBIX BCIICCTB.
KoBanenTHas HCIIOJISIpHAA XUMHUYCCKaA CBA3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

BzaumoneiicTBue aTOMOB XUMHYECKHX JJIEMEHTOB-HEMETaUIOB MexAy co0oil - oOpa3oBaHMe OWHApHBIX COEAMHEHHUH HEMETAIlJIOB.
DNeKTpOOTPULIATETLHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIAPHOM CBSI3H.

B3anmopeiicTBre aTOMOB XUMHUUYECKHUX 3JIEMEHTOB-METAJUIOB MEXTY CO00M - 00pa3oBaHUE METAINTMYECKUX KpUCTAIUIOB. [loHITHE 0 MeTaIITHYECKON
CBSA3H.
JdemoncTpanuu. Mojenu aToMOB XUMHUYECKHX d1eMeHTOB. [leproandeckas cucrema xumuuecknx snemeHToB J[. . Menpaeneena.

Paznen 3. Ilpoctbie BemecTBa (6 )
[TonoxxeHne MeTaJUIOB U HEMETAJUIOB B IIEPUOJNYECKON CUCTEME XUMUYECKUX di1eMeHTOB []. . MeHneneeBa. BaxxHeime mpocTeie BEecTna -
METaJUTBL: KEJe30, ATFOMUHUHN, KaJabIlui, MarHui, HaTpui, Kanui. O0mme Qu3nyeckre cBOWCTBA METAIIIIOB.

Bakueiime mpocTeie BelIecTBa - HEMETAIIb, 00pa30BaHHBIE aTOMaMH KUCIOPO/a, BOJOPO/Ia, a30Ta, cephl, (pocdopa, yriaepoaa. CriocoOHOCTH
aTOMOB XMMHYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOIBKHIX MPOCTHIX BEIIECTB - AJUIOTPOIHS. AJIJIOTPOIHBIE MOAU(PHUKAIIMU KUCIOpoa, pochopa u



oJioBa. MeTaJlm4eckie U HEMETAITIMYECKUE CBOMCTBA MPOCTHIX BelECTB. OTHOCUTENBHOCTD JEJIEHUS IPOCTHIX BEIIECTB HA METAJIJIbl U HEMETAJIBI.
[Tocrosinnas ABoranpo. KonnuectBo BemectBa. Moib. Momsiprast macca. MossipHblil 00beM ra3000pa3HbIX BemiecTB. KpaTHble eIMHHIIBI KOJTHYECTBA
BEIIECTBAa — MUJUTUMOJb U KHJIOMOJIb, MIJITUMOJIAPHAS U KWJIOMOJISIPHAS. MAaCChl BEIIECTBA, MUJUTUMOJIAPHBINA M KUJIOMOJIAPHBIN 00bEeMbI
ra3000pa3HbBIX BEIIECTB.

PacueTsl ¢ HCHOIB30BaHUEM MOHATHH «KOJIMYECTBO BELECTBAY», «MOJISIPHAS Macca, «MOJISIPHBIH 00BbEM Ia30B»,«I1OCTOSIHHAs ABOTaipo».
Pacuernsble 3agaun. 1. Beruncnenue MossspHON Macchl BEIIECTB 110 XUMUYECKUM (opMynnaM. 2. PacueTsl ¢ HCIOIb30BAHUEM MOHATHH «KOJIMYECTBO
BEIIECTBAY, «MOJISIPHAsl Maccay, «MOJIIPHBII 00beM razoBy, «IIOCTOSIHHAsE ABOTaIpoy.

JemoncTpanun. Hekoropble MeTaibl U HEMETaJLIbl KOJIMYECTBOM BellecTBa 1 Mosib. MoJienb MOJISIpHOTO 00beMa ra3000pa3HbIX BEILIECTB.

Paznen 4. Coenunenusi XHMUYECKHUX dj1eMeHTOB (14 1)

Crenens okucnenus. OnpeneneHue CTeleHn OKUCICHUS JJIEMEHTOB 110 XuMu4deckoit popmyse coenunenus. CoctaBienue GopMys OMHAPHBIX
COeMHEHMH, 001Iuil coco0 uX Ha3bIBaHUs. buHapHbBIE COEAMHEHUS: OKCUIBI, XJIOPUIbL, Cylnbhuabl u ap. CocraBienue ux ¢opmyn. [IpeacraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIBIN ra3 U HeraieHas u3BecTh. [IpeacTaBurenu IeTy4ynux BOJOPOIHBIX COSTUHEHHI: XJIOPOBOJOPOI M aMMHAK.

OcHoBaHuUsI, UX COCTaB M Ha3BaHMs. PacTBOpUMOCTh OCHOBaHUM B Bojie. TabauIia pacTBOPUMOCTH THAPOKCUIOB U coJiel B Bojie. [IpencraBurenu
IIEJIOYEH: THAPOKCUIBI HATPHUS, KaJIusl ¥ Kanblus. [loHsITHE 0 KaueCTBEHHBIX peakiusax. MaaukaTopsl. MI3MeHeHne OKpacku HHAMKATOPOB B IIEIOYHOM
cpene.

Kucnorsl, ux cocta u HazBanus. Knaccuduxarus kuciot. [IpencraBurenu KUCIOT: CEpHasi, COsTHAs U a30THasA. V3MeHeHne oKkpacKu WHIUKATOPOB
B KHCIIOTHOM Cpefie.

Conu kaxk MpoOM3BOAHBIE KUCIOT U OCHOBaHWU. VX cocraB m Ha3BaHus. PacTBopumocTh coneit B Boje. IlpeacraBurenu coseil: Xjopuna HaTpus,
kapOoHaT u GocdaT KaabIHs.

AMopdHbIE 1 KPUCTAJUTNYECKHE BEILIECTBA.

MC)KMOJ'ICKYJ'ISIPHBIC B3aUMOJEHCTBUA. THIIBI KPpUCTAUNIMYCCKUX PCHICTOK: HOHHAsA, aTOMHAasl, MOJICKYJIIpHAasA W MCTAJUIMYCCKaAs. 3aBHCHMOCTD
CBOICTB BEIIECTB OT TUIIOB KpUCTANIMYCCKUX PCIICTOK.

BeHIeCTBa MOJICKYJIIPHOT'O U HEMOJICKYJIIPHOT'O CTPOCHMUA. 3aK0H ITOCTOSHCTBA COCTaBa JJIs1 BEICCTB MOJICKYJIAPHOI'O CTPOCHU .



YucTele BemecTBa U cMecu. [Ipumeps! )KUIKNX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BEIIECTB U cMecei. MIx coctaB. MaccoBast u
00bEeMHas J10JIM KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHbBIE C UCTIOIb30BAaHUEM MTOHATHUS JI0JIS.
PacuerHsle 3a1auu. 1. Pacuer MaccoBoil 1 00bEMHOM [10JIEH KOMIIOHEHTOB CMECH BeIIecTB. 2. BerumcieHne MaccoBoii JOJM BEIIECTBA B PACTBOPE 110
M3BECTHON Macce paCTBOPEHHOTO BEIIECTBA M MAcCe pacTBOpUTENs. 3. BrrunciaeHne Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENS, HEOOX OTUMBIX
JUISL IPUTOTOBJIEHUS ONPEAEIEHHON MACChI paCTBOPA C M3BECTHOM MAacCOBOM J10JI€l pAaCTBOPEHHOI'0 BEILIECTBA.

JdemoncTpauuu. O6pasipl OKCHIOB, KHUCIOT, OCHOBaHUM U cosieil. Mojienn KpUCTAITMYECKUX PEIIETOK XJIOPHIa HaTpus, aliMas3a, OKCUa yriepoaa
(IV). B3psiB cMecu Bogopoia ¢ Bo3ayxoM. CriocoObl pa3/eieHus: cMecei, TUCTUIIISIIAS BOIbI.
JlaGopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3iaMu BEIIECTB pPa3HBIX KiIaccoB. 2. Pa3nenenne cmecei.

IpakTuyeckas padora Ne 2

AHanu3 MOYBBI U BOJBIL.

IIpakTnyeckas padora Ne 3

[IpuroroBnenue pacTBopa caxapa U ONpeeIeHHe MaCCOBOM JI0JIM €r0 B PacTBOPE.
Paznen 5. MU3meHeHusi, npoucxoasimue ¢ Bemecrsavu (13u)

[TonsTre sABIEHUI KaK N3MEHEHUH, IPOMCXOASIIUX C BEIeCTBAMU. SIBJIEHUS, CBSI3aHHbIE C U3MEHEHNEM KPUCTAJUIMUECKOT0 CTPOSHHMSI BEILIECTBA MIPU
IIOCTOSIHHOM €r0 cOcTaBe, (hu3nueckue sipneHus. uznueckue ABJICHUS B XUMUU: AUCTUIUIALINS, KPUCTAJUIM3ALMS, BbITAPUBAHUE U BO3TOHKA BEIIECTB,
LHEHTPUPYTUPOBAHUE.

SBneHus1, cBA3aHHBIE C U3MEHEHHEM COCTAaBa BEILIECTBA, - XUMUUYECKHUE peakiuu. [Ipu3Haku u yciaoBus NpOTEKaHUsl XUMUYECKUX peakiuil. [lonsTue
00 3K30- ¥ 9HJOTEPMHUUECKUX peakIuaxX. Peakiiuy ropeHns Kak 4acTHbIN ciydai 9K30TepMUYECKUX PEAKIMNA, TPOTEKAIOIUX C BBIACICHUEM CBETA.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE YPaBHEHHUs. 3HaUeHUE UHIECKCOB U Kod(purrenToB. CocTaBieHne ypaBHEHUH XUMHUUECKUX
peaKkuuid.

Pacuetsl o xumuueckuM ypaBHeHUsIM. Perienne 3a/1a4 Ha HaX0X/I€HHE KOJIMYECTBA BEIlleCTBA, MaCChl MJIM 00beMa IPOAYKTa PEAKIIH 110
KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY HUCXOJIHOTO BelllecTBa. PacueTsl ¢ MCIIOIb30BaHNEM MOHATHUS «10JIs1», KOT/Ia HCXOJHOE BELIECTBO JaHO B
BHJIE pACTBOPA C 33JITaHHOM MacCOBOM JI0JIEN paCTBOPEHHOI'O BEUIECTBA WIIM COJICPKUT ONPEICTECHHYIO T0JII0 TPUMECE.

Peaknnu paznoxenus. [lonaTne o ckopoctn xumudecknux peakuuid. Karanuszaropsl. @epmMeHTHI.



Peaknun COCIUHCHNA. Karanutndueckue v HeKaTaJIUTUUECKIE pCaKIuu. O6paTI/IMBIe n HCO6paTI/IMBIe p€aknuuu.

Peaknum 3amenieHus. :‘)HCKTpOXI/IMI/ILIeCKI/Iﬁ paa HaHpH)KeHPIfI MCTAJUIOB, €0 HCIIOJIB30BAHHE IJIsI ITPOTrHO3HUPOBAHUSA BO3MOXXHOCTHU IIPOTCKAHUSA
peaKHI/Iﬁ MCXKAYy METaJlllaMHU U paCTBOpaMu KHCJIOT. PeaKHI/II/I BBITCCHCHHA OAHUX MCTAJUIOB U3 paCTBOPOB HUX coJieit APYruMu MCTaJllIaMHU.

Peakuuu oomeHa. Peakiiuu HeTpanu3anun. Y CIOBUS TPOTEKAHUS PEAKIMii 0OMeHa B pacTBOpaXx /10 KOHIIA.

THIBI XUMHUYECKUX PEeaKIUH (110 MPU3HAKY «YHCIIO U COCTAaB UCXOMHBIX BEUIECTB U MPOIYKTOB PEAKIIMU») Ha TIpUMEpPE CBOMCTB BOIbI. Peakius
Pa3JI0KEHUS - FICKTPOJIH3 BOJIbI. Peakiiny coeTMHEHUS - B3aUMOJICHCTBUE BOJIBI C OKCHIAMU METAJIJIOB M HEMETaJIOB. [TOHATHE «THIPOKCHIBI.
Peakiuu 3aMenieHus - B3aUMOJICHCTBUE BOJIBI C IIEJIOYHBIMH U IIEJIOYHO3EMEIbHBIMU MeTa/TaMH. Peakiinu oOMeHa (Ha mpuMepe THIpOIr3a
cynbuaa amOMUHUA U KapOuaa KaubIus).

PacuerHble 3a1auu. 1. Beraucienue mo XuMHYECKUM yPaBHEHUSM MAaCChl WJIH KOJIMYECTBA BEIISCTBA 110 M3BECTHOM Macce WIIM KOJTHMUYECTBY BEIISCTBA
OJTHOTO W3 BCTYIAIOIIUX B PEAKIUIO BEIICCTB MU MPOJAYKTOB peakiuu. 2. BerauciaeHne Macchl (KOJIHMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PEaKIliH,
€CJIM U3BECTHA Macca UCXOJIHOTO BEIIEeCTBA, COJACPIKAIIECTO ONPEISIICHHYIO OO TpuMecei. 3. BerancieHrne Macchl (KOJIMYECTBA BEIIECTBA, 00beMa)
MIPOJYKTA PEAKIUH, €CITM H3BECTHA Macca PacTBOpa U MaccoBasi JIOJIs PACTBOPCHHOT'O BEIICCTBA.

JemoncTpanum. [Ipumeps! pusnyeckux sBJIeHUH; a) IU1aBieHue napaduHa; 6) pacTBOpeHHE NepMaHraHaTa Kanus; B) 1updy3ust AyIIUCTHIX BEIECTB
C ropsieil JaMIouky HakanuBaHus. [IpuMepsl XUMUUECKUX SIBJICHUN: a) TOPEHUE MarHus; 0) B3auMOJEHCTBUE COISIHON KUCIOTHI C MPaMOPOM UJTU
MenoM; B) noiaydyeHue ruapokcuaa meau (11); r) pactBopenue noaydeHHOro rUAPOKCUIA B KUCIIOTAX;

1) B3auMozericteue okcuaa meau (1) ¢ cepHoil kuciaoToi mpu HarpeBaHUHU; €) pas3aoKEeHUE NepMaHraHaTa Kaius; *) B3auMoJIeCTBUE pa30aBIEeHH bIX
KHCJIOT ¢ METaJUIaMy; 3)pa3jiokKeHne epoKcHIa BOAOPOaa.

JlabopaTopubie onbiThl. 3. CpaBHEHHE CKOPOCTH HCIApeHHs BOJbI M CIUPTAa MO MCUE3HOBEHHUIO MX Kameidb Ha (uibTpoBajgbHOW Oymare. 4.
OxuciieHne Meau B IUIAMEHM CIUPTOBKHA WJIH TOpENKH. 5. IToMyTHEHHME M3BECTKOBOM BOJBI OT BBLABIXaEMOTO YIJIEKHCIOro rasza. 6. Ilomyduenue
YTJIIEKUCIIOT0 Ta3a B3auMOIEHCTBUEM COJIbI U KHCIIOTHI. 7. 3aMelieHrne Meau B pacTBope xjopuaa menu (I1) sxenesom.

Paznen 6. Teopusi 21eKTPOJUTHYECKOI THCCONUAIINH U CBOICTBA KJIACCOB HEOPTaHNYECKUX coequHeHui (21 u)

PactBopenue kak ¢usznko-xumuueckuii npouecc. [lonstue o ruapartax u kpucramoruaparax. PactBopumocts. KpuBble pacTBOpUMOCTH Kak MOJEIb



3aBUCUMOCTH PAaCTBOPUMOCTH TBEPAbIX BCUICCTB OT TCMIICPATYPHI. HaCBIH_IeHHBIe, HCHACBIIICHHBIC U MCPCCHIIICHHBIC PACTBOPLIL. 3HaucHUE pPacTBOpPOB
AJI IpUPOABL U CEJIBCKOI'O XO03SMCTBA.

[TonsiTHE 00 AIEKTPOIUTUYECCKON JAUCCOIHUAMHA. DICKTPOIHUTHI U HEIIEKTPOIUTHL. MEXaHU3M JUCCOIMAIMY SJICKTPOIUTOB C PA3IMYHBIM THUIIOM
XUMHUECKOH cBsizu. CTeneHb dMeKTPOIUTHYECKOl nucconuanuu. CuabHbIe U cladble JEKTPOIUTHL.

OCHOBHBIE TIOJIOKEHHS TEOPUH AJIEKTPOJUTHICCKON arcconnanuu. oHHbIE ypaBHEHUS peakiyil. Y CIIOBUS MPOTEKAHUS PEAKIIMK OOMEHA MEKTY
AJIEKTPOJIMTAMHU JIO KOHIIA B CBETE MOHHBIX MPEJICTABICHUMN.
Knaccudukanust HOHOB U UX CBOMCTBA.

Kucnotsl, ux xiaccuduxanus. Jlucconnanus KUCIOT U UX CBOICTBA B CBETE€ TEOPUH AIEKTPOIUTUUECKON aucconuanuy. MojaeKkyssipHble 1 MOHHBIE
YpaBHEHHUs peakuuil KUCIoT. B3aumozeiicTBie KUCIOT ¢ MeTaUIaMH. DJIEKTPOXUMHUYECKHUM psJl HANpsOHKEHU MeTauioB. B3auMmozeicTBue KUCIOT C
OKCHJaMU METAJUIOB. B3amMozaeicTBuE KHUCIOT ¢ OCHOBAaHMAMM - PEaklMs HeWTpanusauuu. B3anMonencTBue KUCIOT ¢ coiisiMH. Mcnosb3oBanue
TaOJIULBl PACTBOPUMOCTH JJIs1 XapAKTEPUCTUKN XUMUYECKHUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuanus OCHOBaHUHM M MX CBOWMCTBA B CBETE TEOPUH JICKTPOIUTHUECKON Aucconranyn. Bzanmoneiicteue
OCHOBAHUH C KMCIIOTaMH, KUCJIOTHBIMH OKCHJAMH U cosiiMU. Mcnionp30Banue TaOIMIIbl paCTBOPUMOCTH JUIsl XapaKTEPU CTUKH XUMHUYECKUX CBOMCTB
OCHOBaHMH. Pa3zno)keHne HepacTBOPUMBIX OCHOBaHUH IIPU HATPEBAHUU.

Conu, ux kyaccupuKanys U AUCCOLMALMS Pa3IMUHbIX TUIOB cosieid. CBOMCTBA COjIel B CBETE TEOPUH DIEKTPOIUTHUECKOMN IUCCOLMALINN.
B3aumopaeicTue coneil ¢ MeTalljiaMH, yCJIOBUS IPOTEKAHUS ITUX peakiuil. B3aumoaencTeue conei ¢ KUCI0TaMU, OCHOBAaHUSAMU U COJISIMH.
Hcnonp3oBanne TabIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUUECKUX CBOMCTB COJIEH.

O60611eHre cBeieHni 00 oKcuaax, X KJIacCu(pUKalUU U XUMUYECKHX CBOMCTBAX.
I'eneTnueckue pAABI METAIJIOB U HEMCTAJLJIIOB. I"'eneTnueckas cBA3b MCKAY Ki1aCCaMHU HECOPraHNYCCKUX BCIICCTB.

OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIC pCaKkIuu. OKuCIuTEeIb U BOCCTAHOBHUTCIIb, OKUCJICHUC U BOCCTAHOBJICHUC.

PeaKHI/II/I HOHHOTO OOMEHA M OKHCJIHUTEILHO-BOCCTAHOBHUTEILHEIE pCaKkuu. Cocrasnenune ypaBHeHI/Ifl OKHCJIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/’I
MCTOIOM 3JICKTPOHHOT'O Oananca.



CBoiicTBa IPOCTHIX BEIIECTB - METAJIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPEICTABICHUI 00 OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX MIPOLIECCAX.
JdemoncTpauuun. McnbiTaHue BEHIECTB M MX PAaCTBOPOB HA 3JIEKTPONPOBOJHOCTH. 3aBUCHUMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTHI OT
KOHIIEHTpanuu. B3anMoaeicTBue 1uHKa ¢ cepoi, CoystHOM KucnoTol, xaopuaom meau (II). 'openue marausi.

JlabopaTopubie omnbIThl. 8. Peakuuu, xapakTepHble IJii pPacTBOPOB KUCJIOT (COJIIHOM My cepHOM). 9. Peakuuu, XxapakTepHble UIsl pacTBOPOB
niesnouelt (ruapokcu1oB Hatpus uian kanus). 10. Ilomyuenue u cBolicTBa HEpaCTBOPUMOIO OCHOBaHMsI, Hartpumep ruapokcuaa meau (II). 11. Peaknuw,
XapaKTepHbIE JUIsl pacTBOPOB coiiell (Hanpumep, s xiaopuna meau (11)). 12. Peakiuu, XxapakTepHble 11 OCHOBHBIX OKCHJIOB (HampuMmep, JUIsl OKCUAA
kanbius). 13. Peakiuu, xapakTepHble A1 KUCIOTHBIX OKCHIOB (HAIIPUMED, IS YIJIEKUCIIOTO rasa).

IMpakTnyeckas padora Ne 4
CBoiicTBa KMCJIOT, OCHOBAaHHMM, OKCHJIOB 1 COJIEH.;

IpakTnyeckas padora Ne 5
Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4.

Y4eOHo-MeTOoAMYECKOE 0O0ecnieueHHe Y4eOHOro nmpomecca
1.YueOHo-TeopeTHYeCKHE MATEPHAJIBI:
1.IlpumepHas nporpamMmma 1o y4eOHBIM IpeaMeTaM. XuMus. 8-9 Kiacchl: MPOEKT.- 2-€ u3f., nopad. M.: [Ipocsemenue, 2011. (CtanaapTsl BTOporo
MTOKOJICHUS).
2.ABropckass mporpamma O.C.I'aGpuensiHa, cootBercTByromas @PenepaibHoMy [ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAApPTY OCHOBHOI'O
oOuiero oopa3oBaHus U JomylieHHas MuHuctepctBoM oOpasoBanus U Hayku Poccuiickoit ®enepanun (Ilporpamma kypea xumun ais 8-9 kiaccos
obmeoOpaszoBarenpHbIX yupexaenuii / O.C.I'abpuensn. — M.: [Ipocda, 2012r.).
3. Xumus. 8 kiacc: yue0. s oomeodpazosat.yupexaennii / O.C.I"'abpuensH. -5- € u3z., crepeornn.- M.: JIpoda, 2018r.

2.MeToauyeckne U JUAAKTHYECKHE MATEPHAJIbI:

1. I'abpuensan O. C., Bocko6oiinukosa H.I1., SmykoBa A.B.. HacronpHast kHura yuaurtens. Xumus. 8 ki.: Metoauueckoe nocodue. — M.: [Ipoda,
2010.

2. Xumus. 8 ki.: KontponbHble u npoBepodHble padboTel k yueObHuky O. C. 'aOpuensna «Xumus. 8 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYurakosa u ap. — M.: [poda, 2009 .

3.TI'abpuensn O. C., BockoboitnukoBa H. I1. Xumus B Tecrax, 3amavax, ympaxkHeHusx. 8— 9 k1. — M.: [poda, 2009 .



3.I1oco0us At y4amuxcs:

1.I'abpuensn O. C., AAmykosa A. B. Pabouas tetpans. 8 k 1. K yue6unuky O. C. ['abpuensna «Xumus.8». — M.: [Ipoda, 2012.

2. Terpaaw 11st 1aGOPAaTOPHBIX OMBITOB M MPAKTHYECKUX paboT k yueOHuky O.C.I'abpuensna «Xumus .8 kinacey ['abpuensa O.C., Kymnosa A.B.-M.:
Hpoda, 2012.
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