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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma ocHoBHOTO 001Ier0 0Opa3zoBanus no xumuu 8 — 9 ximaccoBO.C.I"'abpuensna
CO3/1aHa HAa OCHOBE CIIEAYIOIIUX JOKYMEHTOB:
- 3akon «O0 ob6pazoBanuu B PO» o1 29.12.2012 1. Ne 273-03
— [Ipuka3 MunucrepcrBa obpasoBanust 1 Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010r.
Ne 1897 « OO yTBep»,AEHUU TOCYNAPCTBEHHBIX 0Opa30BATENBHBIX CTAHAAPTOB OCHOBHOTO OOIIEro
o0Opa3oBaHUs
— PaGouue nporpammsl o xumuu 7-9 kimaccet Mocksa MU3n-Bo «JIpoda»2013 T.

OO0mas xapakTepucTHKa y4eOHOro npeamera

B cootBercTBUU ¢ DenepanbHBIM rOCyJ1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obmero 00pa3oBaHUsl ydaluecss [IOJDKHBI OBJIQJIETh TAaKUMH [MO3HABATEIbHBIMH  yU4eOHBIMU
NEHUCTBUSMH, KaK YMEHHE (POPMYIHPOBATH MPOOJIEMY M THUIIOTE3Y, CTAaBUTh IIEJIM U 3aJa4H, CTPOUTH
TIJIAHBI IOCTHKEHUS 1IeJIeH U PEeIIeHHs TTIOCTABJICHHBIX 33]1a4, POBOJAUTH IKCIIEPUMEHT U Ha €T0 OCHOBE
JIeNIaTh BBIBOJIBI M YMO3AKIIOUEHHUS, MPEJICTABIISATh UX U OTCTaMBaTh CBOIO TOUKY 3peHusi. Kpome storo,
ydaimuecs JOJDKHBI OBJIAJIETh MPUEMaMH, CBS3aHHBIMHU C OTPEEJICHUEM TMOHSTUN: OTpaHUYUBATh HX,
OTIMCHIBATh, XapaKTEpHU30BaTh M CpaBHUBaTh. Cle0BaTENbHO, MPU U3YUCHHH XUMHUU B OCHOBHOM
IIKOJIE y4alluecss JOJDKHBI OBJAJCTh YYEOHBIMH JCHCTBUSMH, TO3BOJISIIOIIUMU UM JIOCTHYb
JUYHOCTHBIX, PEIMETHBIX U METANPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

[Ipemymaraemas mporpamMma N0 XHMHUHM PAaCKpbIBaeT BKJAJ y4€OHOTO TpEeIMeTa B JOCTH)KCHHE
1eJIelt OCHOBHOTO OO0IIIero 0Opa30BaHMs U ONPECIIICT BAXKHEHIIINE COIEpKaTeNbHbIE JIMHUH TTPEMETa:
* «BEMIECTBO» — 3HAHUE O COCTABE M CTPOCHHUH BEIIECTB, MX CBOMCTBAX U OMOJOTHYECKOM 3HAYCHUH;

* «XMMHYECKas peakmus» — 3HAHWE O TWPEBPAIICHUSIX OJIHUX BEIIECTB B JPYrue, YCIOBHUSIX
MPOTEKAHUS TAaKUX MPEBPAIICHUH U CIOC00aX YIPABICHHS PEAKIUIMU;
* (MPUMEHEHHUE BEIIECTB» — 3HAHUE U OMBIT 0€30MMaCHOTO OOpAIICHHs C BEIIECTBAMHU, MaTeprajaMu 1
mporieccaMmu, He0OOX0IUMBIMU B OBITY M HA TIPOU3BOJICTBE;
* «I3BIK XUMHU» — ONEPUPOBAHUE CUCTEMOMN BAXKHEHIIIUX XUMUYECKUX OHATHI, 3HAHUE XUMUYECKOI
HOMEHKJIATYpbl, a TakKXe BIAJCHUE XWMHUYECKOM CHMBOJUKOW (XUMHUYECKHUMH (GOpMYyJIaMH U
YpaBHEHUSIMH ).

MecTo y4eOHOro nmpeaMera B y4eOHOM IJIaHe

B nporiecce ocBoeHuUst mporpaMMbl Kypca XHMHH JIJIsl OCHOBHOUW IIKOJIBI YYAI[UEeCs OBJIAJICBAIOT
YMEHHUSMHU CTaBUTh BOIPOCHI, HAOIIOJATh, OOBACHITH, KIACCU(PHUIIMPOBATH, CPABHUBATH, MPOBOINUTH
AKCTIIEPUMEHT W WHTEPIPETHPOBATHh BBIBOJBI HA €r0 OCHOBE, ONPEACIATh MCTOYHMKH XUMHUYECKOU
nHpOpMAIINH, TIOTY4aTh U aHAIM3UPOBATH €€, a TAK)Ke TOTOBUTH HA ATOH OCHOBE COOCTBEHHBIN MH(OP-
MAaIMOHHBIN MPOIYKT, MPE3EHTOBAThH €0 U BECTH JIUCKYCCHIO.

[Iporpamma Kypca XUMHH Ui OCHOBHOM IIKOJIBI Pa3padaThiBajiach ¢ Y4ETOM IEPBOHAYAIBHBIX
MPEJCTABICHUMN, TIOJTyYCHHBIX YYAIIUMHUCS B HAYAILHOU IIIKOJIC TIPU U3YYCHUU OKPYXKAIOIIEr0 MUPA.

[Ipemiaraemasi mporpamMMa XOTsI M HOCUT OOIIEKYJIbTYPHBIM XapaKTep W HE CTaBUT 3a/aqy
npo(hecCHOHATLHOW MOATOTOBKHU | ydamuxcsi, TeM He MEHee MO3BOJISIET UM OIMPEICIUTHCS ¢ BBIOOPOM
npoduiis oOy4eHHs B CTapuieil MHIKoJIe.

OcHOBHbIE H/IeU TPEAIaraeMoro Kypcea:

* MaTepUAIIbHOE €MHCTBO BEUIECTB €CTECTBEHHOTO MUPA, X T€HETUYECKas CBSI3b;
* MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXAY COCTaBOM, CTPOEHHEM, CBOMCTBAMM, IIOJIyYUEHUEM U
MIPUMEHEHHUEM BEILIECTB;

* II03HaBAaE€MOCTh BEIECTB U 3aKOHOMEPHOCTEN MPOTEKaHUSI XUMUYECKUX PEAKIIMIL;

* 0O0BACHAOIIAS W IPOTHOZUPYIOIAS POJIb TEOPETUYECKUX 3HAHUN IS (PAKTOJIOTHUECKOTO MaTepuaa
XUMHUHU DJEMEHTOB KOHKPETHOE XHMMHYECKOE COEIMHEHHE KaK 3BE€HO B HENPEPHIBHOW LENH
MpEeBpaIeHUN BEIECTB, YYACTBYIOIIEE B KPYrOBOPOTE€ XUMHUUYECKHX DJJIEMEHTOB M XHUMHUYECKOM
SBOJIIOIH;



* 00BEKTHBHOCTH U MO3HABAEMOCTh 3aKOHOB MPHUPO/IbI; 3HAHUE 3aKOHOB XMMMUU TO3BOJISIET YIIPABIAThH
XMUMUYECKUMHU  TPEBPAIICHUSMH  BEIIECTB, HAXOJUTh 9SKOJOTMYECKH O€30MacHble  CIIOCOOBI
IIPOU3BOJICTBA U OXPaHbl OKPYKAIOIIEH CPeNbl OT 3arpsA3HEHMS;

* B3aMMOCBSI3aHHOCTb HAayKHU U MPAKTUKH; TPEOOBAHUS MPAKTUKU — JIBIKYILAsl CHJIa PAa3BUTHSI HAYKH,
yCIIEXU MPAKTUKKU O0YCIIOBIEHBI TOCTUKEHUSIMU HAYKH;

* pa3BUTHE XMMHUYECKOW HAyKd M XMMH3allUs HAPOJHOTO XO3fICTBAa CIy)KaT MHTEpecaM 4ejoBeKa U
oOmiecTBa B II€JIOM, MMEIOT T'YMaHMCTHYECKUH XapakTep W MPHU3BaHBI CIIOCOOCTBOBATH PEIICHUIO
rJ100aIbHBIX TPOOJIEM COBPEMEHHOCTH.

OTH UAEU Peau3yIOTCs IMyTeM JOCTIDKEHHS CICAYIOIINX Yenell: opmMuposanue y ydamuxcs
XUMHUYECKON KapTUHBI MUPA KAK OPTaHUYECKON YaCTH €ro UEJOCTHOM €CTECTBEHHOHAYYHON KAPTHUHBI;
Pa3BUTHETIO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH YdalIuxcs B
IIpoLIECCe M3YYEHUs MMM XMMUYECKOM HayKh M €€ BKJIaJa B COBPEMEHHBIM Hay4HO-TEXHUYECKUU
Iporpecc;

@opmuposanue BKHEUIINX JIOTUYECKUX OIEpaluii MbIIWIEHUs1 (aHaau3, CHHTE3, 0000IIeHHE,
KOHKpEeTH3allus, CPaBHEHUE U Jp. B MPOLECCE MO3HAHUS CHUCTEMbl BaXHEWIINX MOHSTHUM, 3aKOHOB U
TEOPUI O COCTaBE, CTPOCHUU U CBOMCTBAX XMMHUECKUX BEILIECTB

gocnumaHnue yO€XIEHHOCTH B TOM, YTO NPUMEHEHUE MOJYYEHHBIX 3HAHUW M YMEHHH 1O XHUMHUU
SIBJISIETCS. OOBEKTUBHONW HEOOXOAMMOCTBIO Il Oe30macHOil pabOThl C BEIIECTBAMU U MaTepuajaM B
OBITY U Ha IPOU3BOJICTBE

npoexmupogéanue W peaiuzayus BBITYCKHUKAMHU OCHOBHOM HIKOJIBI JIMYHON 00pa3zoBaTelnbHON
TpaekTopuu: BbIOOp Tmpoduias o0O0ydeHHs B  CTapuiedl ImKoje Wi  [podeccCuoHaTBLHOTO
00pa30BaTeNIbHOTO YUPEKICHUS;

oenadenue  KIIOUYEBBIMU  KOMIIETEHUUSMU  (y4yeOHO-IO3HABaTEIbHBIMU,  HH(OPMALMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMU ).

3HauUTENbHOE MECTO B COJEpXKAaHUM Kypca OTBOAMTCA XHMHUYECKOMY OJKcrepuMmeHTy. OH
M03BOJISIET C(hOPMUPOBATH Yy YHalllUXCsl CIIEMaIbHbIE MPEJIMETHbIE YMEHUS padoTaTh ¢ XUMUUYECKUMU
BEIIECTBAMH, BBINOJHATH MPOCThIE XUMUYECKHE OMBITHI, HAYYUTh UX OE30MAaCHOMY U 3KOJOTHYECKU
IrPaMOTHOMY OOpalIeHHIO C BEIIECTBaMU B OBITY M Ha MPOU3BOJICTBE.

[IpakTueckue pabOThI CrPYNIUPOBAHBI B OJIOKH — XUMHUYECKUE IPAKTUKYMBI, KOTOPBIE CITyXKaT
HE TOJBKO CpEICTBOM 3aKpEIUICHHs] YMEHHM M HAaBBIKOB, HO W KOHTPOJS KauecTBa MX
c(hOpMUPOBAHHOCTH.

[Io cBoeMy yCMOTpeHHIO, a TakX e HMCXOJs U3 BO3MOXKHOCTEHM NIKOJBHOTO KabWHETa XUMUU

YUHUTENIb MOXET M3MEHHUTh W CTPYKTYPY MPEICTABICHHOTO B IpOrpaMMe NpPakTUKyMa, HampuMep
YBEJIMYUTH YUCIO Ja0OpaTOPHBIX pabOT 3a CUET COKpAllleHUs JAEMOHCTpaluid. DTO BO3MOXKHO MpH
HEeOOJIBIION HANOJHIEMOCTH KJIaCCOB B CEJIbCKHUX IIKOJIaX, 0COOCHHO MAJIOKOMIUIEKTHBIX.
Kypc xumun 8 kiacca m3ywaercs B JBa dsrtana. IlepBblii 3Tam — XUMHUS B CTAaTHKE, HA KOTOPOM
paccMaTpuBaKOTCSl COCTaB M CTPOECHHME aromMa M BellecTBa. Ero OCHOBY COCTaBIISIFOT CBEICHUS O
XUMHYECKOM D3JeMeHTe M ¢opMax €ro CyHIIeCTBOBAaHUS — aToMax, HM30TONaxX, HOHAaX, MPOCTHIX
BEIIECTBAX M MX BAXHEHMIIUX COeNMHEHUSAX (OKCHAAX U JPYrux OMHAPHBIX COEJAMHEHUSX, KHCIOTaX,
OCHOBAHUSIX U COJISIX), CTPOCHUU BEIIeCTBA (TUMOJOTUU XUMUYECKUX CBA3CH M BHIaX KPUCTAIITUNIECKIX
pElIeToK).

Bropoit sTan — xumus B JAMHAMHMKE, Ha KOTOPOM Yy4aluecs 3HAKOMATCS C XUMHYECKUMU
peaknusMu Kak pyHKIHEH coCTaBa U CTPOCHUS YYACTBYIOUIUX B XMMHYECKHUX MPEBPAILICHUSAX BEIIECTB
u ux kinaccudukanuu. CBOICTBa KHUCIOT, OCHOBAaHUH U COJeH cpa3y paccMaTpHUBAIOTCSs, CBOMCTBa
KHCJIOT U COJIEH XapaKTEpU3YIOTCS TAKKE B CBETE OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

B kypce 9 kiacca BHayanme 0000IIal0Tca 3HAHMS YYaluXcs MO Kypcy 8 Kiacca, anogeo3om
koToporo sBisierca [leproanueckuii 3akoH n Ilepnoanueckas cuctema XUMMU4ECKUX dnemeHTos J[. 1.
MenneneeBa. Kpome Toro, 06001maroTcsi CBeICHUSI 0 XUMHUYECKUX PEAKLUAX U UX KIacCU(pUKALUH —
3HaHUS 00 YCIOBUSX, B KOTOPBIX MPOSBIAIOTCIXMMHUECKIE CBOMCTBA BELIECTB, U CIIOCO0AX YIPABICHUS
XMUMUYECKUMHU TIpolieccaMH. 3aTeM paccMaTpUBarOTCs OOIIMe CBONHCTBA METAJIOB M HEMETAJUIOB.
[TpuBoAATCS CBOMCTBA ILEIOYHBIX U MIEIOYHO3EMETbHBIX METAIIOB U TAJIOTEHOB (IIPOCTHIX BEIIECTB U
COEJIMHEHUI TaJloreHOB), Kak Hamboyiee SPKHUX MpPeJCTaBUTENEeH ATHUX KIAcCOB 3JIEMEHTOB, M HX
CpaBHUTENbHAs XapakTepucTuka. B Kypce moapoOHO paccMaTpuBalOTCs COCTaB, CTPOEHHE, CBOMCTBA,



[IOJIyYUEHUE U NPUMEHEHHE OTHCIbHBIX, BaXHBIX B XO3SHCTBEHHOM OTHOLIEHHM BEILECTB,
00pa30BaHHBIX JIEMEHTaMU 2—3-TO EPUOJIOB.

I'maBHOE oTiMuUMEe mpeylaraeMold IpPOrpaMMbl 3aKIOYAETCd B JBYKPATHOM YBEIMYEHUU
BPEMEHH, OTBEIEHHOTO Ha Wu3ydeHue pasnena «MHorooOpasue BemIeCTB». ITO CBS3aHO CO
CTpEMJIEHHEM aBTOPOB OCHOBATENILHO OTPAabOTaTh BaKHEHIIME TEOPETHYECKUE TIOJ0KECHUS Kypca
XMMUU OCHOBHOM INIKOJBI Ha OoraroM (akTOJIOTMYECKOM MaTepuaie XHUMHU DJIEMEHTOB H
00pa30BaHHBIX MU BEIECTB.

B nporpamme mnpenycMOTpeHO pe3epBHOE BpEMs, TaK KaK peajbHas IPOJOJDKUTEIbHOCTh
y4eOHOTO0 To/1a BCeTJa OKa3bIBACTCSl MEHBIIIE HOPMATHBHOM.

B cBsi3M ¢ mepexo oM OCHOBHOH IIKOJIBI HAa Takylo (OpMy HTOTOBOW arrtecranmu, kak ['MA, B
Kypce Mpe1ycCMOTPEHO BpeMs Ha MOATOTOBKY K HEH.

JlaHHasi IporpamMma sIBJISIETCSI IPUMEPHOW, U aBTOPHI pabOYMX MPOTPaMM BIIPaBE MPEATIOKHUTH
CBOW BapHaHT B COOTBETCTBUH C COOCTBEHHBIMH IPEANOYTCHHSAMU U OCOOCHHOCTSIMH Y4eOHOTO
3aBe/ieHUsAn KOHTHUHreHTa. [IporpaMmma paccuntana Ha 2 BHEJENI0,3a Tof - 68 4acos.

Hel—[HOCTHLIe OPHUEHTHUPDLI COACPKAHUA y‘l66HOF0 nmpeamMera

VY4eOHbIil mpeaMeT «XUMUS», B COJEPKAHHH KOTOPOTO BEIYIIUM KOMIIOHEHTOM SIBIISIFOTCS
Hay4yHbl€ 3HAHUS M HAy4YHbIE METOJbl MO3HAHHUA, MO3BOJSET (OPMUPOBATH y YYAIIUXCS HE TOJBKO
LEJIOCTHYI0O KapTUHY MHpa, HO U NpoOYXKJIaThb y HUX SMOIMOHAJIBHO-IIEHHOCTHOE OTHOIIEHUE K
M3y4aeMoOMy MaTepHally, co3/1aBaTh yCIOBUS i (GOPMHUPOBAHUS CHCTEMBI IIEHHOCTEH, OIpeiestomie
TOTOBHOCTb: BBIOMpATh OMNpEAENEHHYI0 HaIlpPaBICHHOCTh JAEUCTBUN; JeMCTBOBATH OMpEEIEHHBIM
o0pa3oM; OLlEHMBaTh CBOM JEHCTBUS M ACUCTBUS JPYrUX JIIOJEH MO OIpPENENICHHbIM II€HHOCTHBIM
KPUTEPHSIM.

OCHOBHBIM pe€3yJIbTaTOM [O3HABATEJIbHOTO OTHOUIEHUS K MHpPY B KYJIbType SBISETCS
YCTaHOBJIEHHE CMBbICJIa U 3HAYEHHUS COJEp’KaHHs OOBEKTOB M sABJIEHUH mpupoisl. Takum oOpazom,
no3HaBaTelbHass (QYHKIMUS y4eOHOro mpenMera «XHUMHsD 3aKIIOYAeTCsi B CIOCOOHOCTH €ro
COJIep’)KaHUsl KOHIEHTPUPOBATh B ceOe KaK 3HAHHUS O BEIIECTBAX M XMMHUYECKUX SIBICHUAX, TaK U
nozHaeamenvHbvle YEHHOCHMU: OMHOUEHUS K
XMMHYECKUM 3HAHHUSIM Kak OJHOMY U3 KOMIIOHEHTOB KYJIbTYpbl 4eEJIOBEKa HapsAy C JApYyruMuU
€CTECTBEHHOHAYYHBIMU 3HAHUSAMH, €IMHOMN pa3BUBAIOIIEHCS CUCTEME;

OKPYKaIOIIEMY MUPY KaK MUPY BEIIECTB U MPOUCXOASIINX C HUMUSABIICHUM;

MO3HABATEIbHON NIEATENBHOCTH (KaK TEOPETHYECKOM, TaK M OIKCIEPUMEHTAIbHOM) KaK HCTOYHHKY
3HAHUN; NOHUMAHUSAL:

00BEKTUBHOCTH U JJOCTOBEPHOCTH 3HAHUI O BEILIECTBAX U MPOUCXOIAIINX C HUMU SIBJICHUSX;
CJIOHOCTU M OECKOHEYHOCTH Ipoliecca NO3HaHUsI (Ha MpUMeEpe UCTOPUN XUMUYECKUX OTKPBITHI);
JeMCTBHS 3aKOHOB MPUPOIBI 1 HEOOXOAUMOCTH UX Y4eTa BO BceX cepax AeaTeIbHOCTH YeIOBEKa;
3HAUEHUS! XUMUYECKUX 3HAHUU JUIsl pelleHus TrI00anbHbIX MPoOJieM uYeioBeuecTBa (IHEPreTHUECKOH,
CBIPBEBOIl, TPOJOBOJILCTBEHHOM, 30pOBBS M JIOJNTOJIETUS YEJIOBEKA, TEXHOJOTUYECKUX aBapuid,
IJ100aIbHOM SKOJIOTHH U JP. );

BKHOCTH HAYYHBIX METOJOB MO3HAHUA (HAOMIOACHUS, MOACTUPOBAHMS, SKCIIEPUMEHTA U Jp.) MHUpa
BEIIECTB U PEaKIuil.

Pacmmpenue cdep yenoBedeckol AeATEILHOCTH B COBPEMEHHO COLIMYME HEM30eKHO BIEUYET 3a
co00i1 He0OXOAUMOCTh (POPMHUPOBAHMS Y YHALTUXCS KYJIbTYpbl TpyAa U ObITa IPU H3yYEHUH JTHOOOTO
y4eOHOro mpeaMeTa, KOTOpoe HEBO3MOXKHO 0e3 BKIIIOUEHUS! COOTBETCTBYIOIIUX YEHHOCHIEl mpyoa u
Oblma B coiep>kaHue ydeOHOro nmpeaMer™® « Xumusi»:

OMHOWEHUS K:

TPYAOBOH IeATEIBHOCTH KaK €CTECTBEHHON (PM3NUECKOI U MHTEIUIEKTYalbHON MOTPEOHOCTH;

TPYAY KaK TBOPUECKOH IeATEIbHOCTH, TIO3BOJISIONIEH TPUMEHATh 3HAHUS HA MPAKTHKE,

NOHUMAHUS HEOOXO0OUMOCMU:

ydeTa OTKPBITBIX M HM3YYEHHBIX 3aKOHOMEPHOCTEW, CBEJICHMH O BEIIeCTBaX M HMX MNPEBPAIICHUSAX B
TPYAOBOH NESITEeNbHOCTH;

MOJIHON peann3auu (pU3NYECKHX U YMCTBEHHBIX BO3MOXKHOCTEH 3HAHUM, YMEHMH, CIIOCOOHOCTEN NpH
BBITMIOJTHEHUN KOHKPETHOTO BHJA TPYIOBOW J€ATEIBbHOCTH;



COXpaHEHHUS U MO ICPKAHHsI COOCTBEHHOTO 3/I0POBBS M 3J10POBbS OKPY)KAIOIMINX, B TOM YUCIIC TUTAHUS
C YU4ETOM COCTaBa M SYHEPreTUYECKOH IEHHOCTH IHUILH;

COONIOICHUS TIPaBUJ OE€30MAaCHOTO HCIIOJIL30BAHHS BEUIECTB (JICKAPCTBEHHBIX MpENapaToB, CPEICTB
OBITOBOM XMMMH, IECTHIIMIOB TOPIOYE-CMa30YHbIX MAaTEPHAJIOB U JIp.) B TIOBCEIHEBHON )KU3HU;
OCO3HAHMA JOCTIDKEHHsI JIMYHOTO Yyclexa B TPYAOBOH JEATENBHOCTH 3a CYET COOCTBEHHOMH
KOMIETEHTHOCTH B COOTBETCTBMU C COLMAIBHBIMU CTaHIApTaMH M TOCIEIYIOMIMM COIUAIBHBIM
0JI00pEeHUEM JOCTHKEHUI HAyKW XUMHHM M XMMHYECKOTO MPOU3BOJACTBA ISl Pa3BUTHS COBPEMEHHOTO
oOrmiecTBa.

OnBIT AMOIMOHAIBHO-IIEHHOCTHBIX OTHOIICHUH, KOTOPBIC y4Yalluecs MOJIY4aloT MPpH H3yYeHUU
Kypca XMMUU B OCHOBHOW IIIKOJIE, CIIOCOOCTBYET BBICTPAWBAHUIO MMM CBOCH KM3HEHHOW IO3WIIHH.
Copneprxanue yueOHOTO MpeIMeTa BKIIFOYAET COBOKYITHOCTh HPAGC 6EHHBIX eHHOCHell:

OMHOWEHUS K

cebe  (oco3HaHME  COOCTBEHHOIO  JIOCTOMHCTBA),YyBCTBO  OOIIECTBEHHOTO  J0JIa,
IMCUIUTUIMHUPOBAHHOCTh, YE€CTHOCTh W TIPaBIMBOCTh, MPOCTOTa W CKPOMHOCTh HETEPIHMOCTh K
HECTIPaBEIIMBOCTH, TPU3HAHNE HEOOXOIMMOCTH CaMOCOBEPIICHCTBOBAHHS);

IpyruM  JroAsM  (TyMaHW3M, B3aMMHOE YBaXCHHE MEXAY JIOJAbMH, TOBapHUIIECKas
B3aMMOTIOMOIIIb M TPEeOOBATENBHOCTh, KOJUIGKTUBU3M, 3a00Ta O JAPYrHX JIIOASX, AaKTHBHOE
pearupoBaHue Ha COOBITHSA (eIepaTbHOTO PETHOHAIBHOTO, MYHHUIIMITATHHOTO YPOBHEH, BBHITIOJIHEHHE
OOLIECTBEHHBIX TOPYYEHUN);

cBoeMy Tpyay (HOOpOCOBECTHOE, OTBETCTBEHHOE HCIIOJHEHUE CBOMXTPYAOBBIX W YUEOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUYECKUX B TPYAOBOW JESATEIHHOCTH, MPU3HAHUE BAXKHOCTH CBOETO Tpy/a
Y PE3YJIbTATOB TPy/ia APYTUX JIIOJIEH);

npupoje (OepexHoe OTHOIICHHE K ee 0OraTCTBY, HETEPIUMOCTh HAPYIICHHSM 3KOJIOTHYECKHX
HOPM U TpeOOBaHMIi, FIKOJOTUYECKH IPAMOTHOE OTHOILIEHUE K COXPAaHEHUI0 THIpochepsl, aTMOChEpHI,,
Orocdepsl, YeIOBEYECKOTO OPTaHU3Ma; OIEHKA JIEHCTBUS BOMIPEKH' 3aKOHAM IPHPOJIBI, MPUBOIAIIAS K
BO3HUKHOBEHHIO TJI00ATTLHBIXITIPOOIIEM ),

NOHUMAHUS HEOOXO0OUMOCMU:

YBOXHUTEIBHOTO OTHOIIEHUS K JOCTHM)KEHHMSIM OTEUECTBEHHOW HAayKH, HCCIIEOBATEIbCKOM
NEeSITENbHOCTH POCCUNCKUX YUEHBIX-XUMHUKOB (ITATPUOTUYECKHE YYBCTBA).

OO6paszoBaHue mpenacTaBiaeHU, (opMUpOBaHHE TOHATHH B OOYYCHMH XHMHH TPOUCXOIUT B
nporecce KOMMYHHKAIlUU C HCIHOJb30BAaHUEM HE TOJBKO €CTECTBEHHOTO $3bIKA, HO U XUMHUYECKHX
3HAKOB, (POPMyJI, ypaBHEHHI XUMHYECKUX peaklMii, 0003HAYAIOMIUX STH BEIIECTBAa U SBICHUSA, T. €.
XMUMHYECKOTO s3bIKa. TakuMm o0pa3oM , yueOHbIH npeaMeT » XUuMHus» UMeeT 00JIbIINe BO3MOKHOCTH AJIS
(bopMHUPOBAHUS Y YUALTUXCS KOMMYHUKAMUGHBIX UEHHOCH EIl: He2amUgHO20 OMHOUEHUS K:
HapYIICHUIO HOPM sI3blKa (€CTECTBEHHOTO0 M XMMHMUYECKOTO)  Pa3IMUYHBIX HMCTOYHUKAX MHGOpManuu
(mureparypa, CMU, UnaTepHeT U 1p.);
3aCOPEHHIO PeUH;

NOHUMAHUS HEOOXO0OUMOCMU:

MPUHSATHS PA3IUYHBIX CPEJCTB U MPUEMOB KOMMYHHUKAIUU;

noJtyueHus: UH(GOPMALUU U3 PA3IUYHBIX HCTOYHHUKOB;

apryMEHTUPOBAHHOM, KPUTHUYECKOW OIEHKM HWH(OpPMAlUU, TOJYyYeHHOW W3 pa3IHuHBIX
HCTOYHUKOB;

COOO0IIIeHUs TOYHOU U JOCTOBEpHOM MH(pOpMaLnu;

SICHOCTH, JIOCTYMHOCTHU, JIOTUMHOCTH B 3aBHCHMOCTH OT LIEJIH, MOJHOTHI MU KPATKOCTH
U3NI0KEeHUs HH(pOpMaIuy;

CTpEMJICHHS TIOHSATh CMBICI OOpaIleHHOH K YeNOBEeKYy peuu (YCTHOM U MUChMEHHOM);

BEJICHUS UAJIOTa JJIsl BBISABICHHUS Pa3sHBIX TOUEK 3pPEHMs] Ha paccMaTpUBaeMylo HH(OpMAIHIO,
BBIPKEHUS TUYHBIX OIIEHOK M CYXJICHUMU, MIPUHATHUS BBIBOJIA, KOTOPBIA (POpPMHUpPYETCS B MPOIIECCE KOM-
MYHHKAIHH

MIpeIbSBICHUS CBUACTEIHCTB CBOCH KOMIIETEHTHOCTH M KBaNU(HUKAIMU MO0 pacCMaTpuBaeMoOMy
BOIIPOCY;

YBOKEHUS, TPUHATHS, TOJACPKKH CYIIECTBYIOIIUX TPATUIMU OOMMX HOPM  sI3bIKa
(ecTeCTBEHHOTO U XUMHUYECKOTO0);



CTPEMJICHHS TOBOPHUTD, UCIIOJIb3YSl U3Y4aeMbIe XUMUYECKHE TEPMUHBI U TIOHSTHS, HOMEHKIIATYPY
HEOPraHMYECKUX U OPraHUYECKH: BEUIECTB, CUMBOJIBI, ()OPMYJIIbI, MOJICKYJIIPHBIC M MOHHBIC YPAaBHECHUS
peaKuum.

s hopMupOBaHHS AYXOBHOMIMYHOCTU TPEXKJIE BCETO HEOOXOIUMO Pa3BUBATH 3CTETUYECKOE
OTHOIIICHHE YEJIOBEKA K JIEHCTBUTEIBHOCTH, TBOPYECTBO M COTBOPUYECTBO MPH BOCIPHUATHH SCTCTHUECKU
SBJICHUW, KOTOPBIMH B KypCc€ XHMHH MOTYT CIYXHTh: Tpupoia (MUHEpambl); U3ICIUsA,
M3rOTABJIMBAEMBIC YEJIOBEKOM W3 Pa3lIMYHBIX BEIICCTB W MaTCPUAIOB (FOBEIHMPHBIC YKPAIICHWUS,
MaMSATHUKHA apXUTEKTYPhl U T. J.). XUMUS MMO3BOJISIET Takke (HOPMHPOBATH MOTPEOHOCTH YEIIOBEKA B
KpacoTe U JACITeILHOCTH TI0 3aKOHAM KPACOTEHI, T. € ICHMemu4ecKue YeHHOCmu:

NO3UMUBHOE Y)YBCMEEHHO-YEHHOCMHOE OMHOULeHUE K.

OKpyXamiieMy Mupy (KpacoTa, COBEPIICHCTBO W TapMOHHS OKPYXAIOMICH MPUPOIsI U KOCMOCa B
LIETIOM);

MIPUPOJHOMY MHUPY BEIICCTB M HMX MPEBPAIICHUNA HE TOJIBKO C TOYKH 3PCHHS MOTPEOMTENs, a KaK K
HUCTOYHUKY TPEKPACHOTO, TapMOHHYHOTO, KPACHBOTO, IOJYMHSIONIETOCS 3aKOHOMEPHOCTSIM,
MIPOMOPIIMOHAIBHOTO (HAa IPUMEPE B3aUMOCBSI3H CTPOSHUS M CBOMCTB aTOMOB H BEIIIECTB);
BBITIOJTHEHUIO YIEOHBIX 3a/1a4 KaK K MPOIIECCY, TOCTABIISIONIEE ICTETHICCKOE YI0BOIBCTBHUE (KPACUBOE,
W3SIIIHOE PENICHHUE WIH JJOKA3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JISKHUT TApMOHWS ),

NOHUMAHUE He0OX0OUMOCMIL:

M300pakeHUsI WCTHHBI, HAYYHBIX 3HAHUH B YYBCTBEHHOH (opM (Hampumep, B TPOU3BEICHUSIX
HCKYCCTBA, MIOCBSAICHHBIX HAYYHBI OTKPBITHSM, YICHBIM, BEIICCTBAM U UX MIPEBPAICHHSIM);

MPUHATHS TParmdeckoro Kak JpaMaTHIeckol (OPMBI BBIpaXCHHUS KOH(IUKTA HETPUMUPUMBIX
MIPOTHUBOTIOJIOKHOCTEH, MX CTOJIKHOBEHHMS (Ha MPUMEpE BBIIAIONINXCSA HAYIHBIX OTKPBITHH, KOH(IUKTA
YyBCTBA U J0JITa, 00IIEeCTBa M JIMYHOCTH, PEATHPHOCTH U UJealia).

Takum oOpa3om, cojaepkaHHe Kypca XHMHU OCHOBHOHM IIKOJBI TO3BOJISET CHPOPMHPOBATH Y
yYanuxcss He TOJBKO IMO3HABATEbHBIC IEHHOCTH, HO M JPYrde KOMITOHEHTBI CHCTEMBI IICHHOCTEH:
TpyJa u ObITa, KOMMYHUKATHBHBIC, HDABCTBEHHBIC, ICTCTHUYCCKUE.

1. COAEP’)KAHUE INPOT'PAMMBI
8 KITACC (2 4 B Henenro, Beero 68 4, u3 HUX 1 — pe3epBHOE BpeMsi)
BBenenue (4 1)

[lpemver xummu. MeToapl TMO3HAHMS B XUMHU: HAONMONEHHE, SKCHEPHUMEHT, MOJECIMpPOBaHHE.
Hcrounnku xuMudeckoil nH(opmaliy, ee noxydeHue, aHaiu3 U MPeCTaBIECHUE €ro Pe3ybTaToB.

[lonsiTve 0 XUMHYECKOM 3ieMeHTe U (popMax ero CyIiecTBOBaHHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U
CJIOKHBIX BEIIECTBaX.

[IpeBparienus BemecTB. OTIIMUME XUMUIECKUX PEAKIMiA 0T (pu3HUecKuX siBjeHuH. Ponbs xumuu B
YKU3HU YeoBeka. XeMmorms u xemopoOus.

Kparkue cBenenust U3 HCTOPUH BO3HUKHOBEHHSI U Pa3BUTUSL XUMUH. POJIb OTEYECTBEHHBIX YUCHBIX B
CTaHOBJICHHH XMMHYECKOI Hayku — paboTel M. B. JlomoHOcoBa, A. M. bytneposa, /1. 1. Menneneena.

Xumudeckasi CHUMBOJIMKA. 3HAKM XHUMUYECKHX OJJIEMEHTOB M TIPOMCXOXKJICHME HX Ha3BaHWM.
Xumudeckue Gopmyinsl. Muaekcsl u koddduipienTsl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYIISpHAsT MacChl.
[IpoBeneHue pacueToB MacCOBOI 107 XMMHUYECKOTO JIEMEHTA B BELIECTBE HA OCHOBE €ro (hOPMYIIBL.

[lepriommueckas cucrema xumuueckux snemeHtoB J[. M. MenneneeBa, ee CTpykTypa: Majble H

OonbllIe TEepPHUOJIbl, TPyNNbl U moArpynnbl. [lepuoauyeckas cucreMa Kak CHOpaBOYHOE MOcoOWe ISt
TOJTYYEeHHSI CBEIEHUN O XMMHUECKUX JIEMEHTAaX.
Jemoncrpamuu. 1. Monemu (mapoctepxkHeBbie u Crioapta— bpurne6a) pasiuyHbIX MPOCTBIX M CIOMKHBIX
BeniecTs. 2. Koutekiys CTeKIIHHON XuMu4yeckoi nocyapl. 3. Komekiys MaTepranoB U U3AEIUM U3 HUX Ha
OCHOBE almoMuHus. 4. B3aumoieiictBrue MpamMopa ¢ KUCJIOTON M IOMYTHEHUE U3BECTKOBOM BOBI.

JlaboparopHubie onbIThl. 1. CpaBHEHHE CBOICTB TBEP/IBIX KPUCTALIMYECKUX BEILIECTB U PACTBOPOB. 2.

CpaBHeHHE CKOPOCTH UCTIAPEHUSI BOIbI, OJIEKOJIOHA M 3THJIOBOTO CIIMPTa ¢ (PUITBTPOBAILHOM OyMary.

Tema 1. ATOMBbI XUMHYECKHX 3J1IeMeHTOB (94)

ATtoMbI Kak (hopma CyITIeCTBOBaHUSI XUMUUYECKHUX WIeMEHTOB. OCHOBHBIE CBE/ICHUSI O CTPOSHHUH aTOMOB.
JlokazarenbCTBa CIOKHOCTH cTpoeHus aToMoB. OmbiTel Pesepdopaa. [InanerapHas Mosiens CTpoeHUs aToMa.
CocraB aTroMHBIX fJ€p: MPOTOHBI, HEUTPOHBL (OTHOCHTENbHAs aTOMHAas Macca. B3auMocBsI3b MOHATUN
«TIPOTOH», KHEUTPOH», «OTHOCUTENIbHASI aTOMHAsI MACcCay.



W3MeHeHue nciia MpoTOHOB B sApe aToMa — 00pa30BaHUE HOBBIX XUMUYECKHX JJIEMEHTOB.
W3menenue uricia HEUTPOHOB B si/ipe atToMa — 00pazoBaHue H30TOmoB. COBPEMEHHOE ONPE/ICICHIE TIOHSTHS
«XUMUYECKUHN IeMEHT». MI30TOIbI KaKk pa3HOBHJHOCTH aTOMOB OJJHOTO XMMHUYECKOTO JIEMEHTA.

OnexrpoHbl. CTpOEHHE MEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3JIEMEHTOB MAaJbIX IEPUO/IOB.
[lonsiTue 0 3aBepIIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepmomueckas cucremMa xumudeckux viemeHtoB I M. MeHneneeBa u CTpoeHHE arOMOB —
(U3UYUECKUI CMBICT IOPSIKOBOTO HOMEpA AIIEMEHTa, HOMEpa IrPyIIIbl, HOMepa Iepruoa.

N3menenue uncra 37eKTPOHOB HA BHEIITHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO JIeMEHTa —
00pa3oBaHKe MOJIOKHUTEIFHBIX W OTPUIATEIIHHBIX MOHOB. VOHBI, 00pa3oBaHHBIC aTOMaMH METAUIOB W
HeMeTauioB. [[pUYMHBI M3MEHEHHS METAUTMYSCKUX W HEMETAJUTMYSCKMX CBOKMCTB B IEPHOIAX M TPYIIIAX.
OOpazoBanve OnMHapHBIX coenuHeHni. [loHsTHe 00 MOHHOW CBsi3u. CxeMbl 00pa30BaHMS MOHHOM CBS3HL.
B3aumoneiicTBue aTroMOB 3JIEMEHTOB-HEMETAIIOB MEXIy c000i — 00pa3oBaHUE JIBYXaTOMHBIX MOJIEKYJI
MpOCTHIX BelecTB. KoBanieHTHas HENOJIsIpHAsk XUMHUYECKast CBSI3b. DJIEKTPOHHBIC U CTPYKTYPHBIE (POPMYITHI.
BzaumopeiicTBrie aTOMOB HEMETAJUIOB MEXTy CO00M — 0Opa3oBaHHe OMHAPHBIX COCIMHEHU HEMETaJUIOB.
DneKkTpooTpUiaTeNbHOCTh. KoBasieHTHas mossipHasi cBsi3b. [IoHsATHE O BaJICGHTHOCTH KaK CBOMCTBE aTOMOB
00pa3oBbIBaTh KOBaJIEHTHblE XuMmHuueckue cBs3U. CocTaBieHne GOpMyn OHHApHBIX COEAMHEHHHM IO
BajieHTHOCTH. HaxoskieHne BaleHTHOCTH 110 (popMyIie OMHAPHOTO COETMHEHHSI.

BzaumoielicTBre aTOMOB METAIOB MEXKTy CO00M — 00pa3oBaHHE METATMUECKUX KpUCTALIOB. [loHsTHE O
METATUYECKOM CBA3H.

Hemoncrpammu. Mozem aToMOB XMMUYECKUX AIEMEHTOB. [lepronyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
J1. . MenneneeBa (pa3nu4Hble GOpPMBI).

JlaGoparopuble onbIThbl. 3. MozaenupoBaHue TNpPUHIMIIA JICHCTBUS CKAaHMPYIOIIETO MHUKpOCKoma. 4.
NsroroBnenne Mojeneit MoJieKyn OMHAPHBIX CoeauHEHHH. 5. M3roToBiieHHE MOJIENH, WILTIOCTPUPYIOIICH
CBOMCTBA METAJNIMYECKOM CBSI3H.

Tema 2. IIpocrbie BemecTBa (64)

[Tonoxxenne metawioB 1 HemeTawioB B [leproauueckoii cucreme xummudeckux smeMmenToB 1. M. Menneneena.
Baxwneiime mpocTeie BelecTBa — METAUIBI (OKENE30, ATFOMUHHNA, KaJblMH, MAarHUM, HATPUH, KaJuii).
OO6mue puzryueckre CBOMCTBA METAJUIOB.

Baxneiiiie mpoctsie BeliecTBa-HEMETa/UIbl, 00pa3oBaHHbIE aTOMaMM KHCIIOPOJa, BOJOPO/aA, a30Ta, CEpHI,
tbocdopa, yriepona.MoneKysbl MPOCTHIX BELIECTB-HEMETALIOB — BOAOPOA, KUCIOPOAA, a30Ta, TaIOreHOB.
OtHocuTenbHas MOJIEKYIISipHAs Macca.

CnocoOHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB K OOpa30BAHMIO HECKOJIBKMX TPOCTBIX BEIECTB —
autoTpormsi.  AiioTporHble  MomMdukanmm - kuciopoma,  ¢ocdopa, onoBa.  Merammueckue M
HEMETaUTMYECKUE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTEIILHOCTD 3TOTO MOHATHSL.

Uucno ABoranpo. Komrdectso Beriectsa. Mots. MossipHas Macca. MoJisipHbIN 00beM Ia3000pa3HbIX BEIIECTB.
Kparnble eauHMIBI M3MEpEeHHs] KOJIMUECTBA BEIECTBA — MWUIMMOJIb U KHJIOMOJIb, MIJUTUMOJISIpHAS U
KAJIOMOJISIpHAsi MacChl BELIECTBA, MUJLTUMOJIIPHBIMH KUJIOMOJIPHBIN 00beMbI ra3000pa3HbIX BELLECTB.
Pacuersl ¢ HCMONB30BaHMEM TOHSATHI «KOJWYECTBO BELIECTBA», «MOJISIPHAsI Macca», «MOJLIPHBIA 00BeM
ra30By, «4YUCII0 ABOTaIpo».

Jemoncrpanuu. [lomydenue o3ona. OOpasipl 0enoro U ceporo onosa, Oermoro u KpacHoro ocdopa.
HexoTopple MeTamwibl 1 HeMETaUTbl C KOJMYECTBOM BemecTBa 1 Monb. MolsipHblii 00beM ra3000pa3HbIX
BEIIECTB.

JlaGoparopHble onbIThL. 6. O3HAaKOMJICHHWE C KOJUIGKIMEH MeTauioB. 7. O3HAKOMJIEHHWE C KOJUICKIMEH
HEMETAJIIOB.

Tema 3. Coenunennsi XuMU4eCKUX 3J1eMeHTOB (13 4)

Crenenp oxwucneHus. CpaBHEHHE CTENEHH OKHCIEHHS W BaJleHTHOCTU. OrpeseneHne CTerneHH
OKHCJIEHUS 2JIEMEHTOB B OMHApHBIX coequHeHusx. CocraBneHre GhopMyn OMHAPHBIX COEIMHEHHUH, 0Ouuit
CII0CO0 UX Ha3BaHUM.

bunapHbIe coeIMHEHNS] METAIIIOB M HEMETAJIOB: OKCHJIBL, XJIOPUIbL, Cyabduabl u np. CocTaBieHHe
ux popmy.

bunapHble COeIMHEHHMS HEMETAUIOB: OKCUIBI, JIETY4He BOJOPOIHBIE COCOMHEHHS, WX COCTaB M
Ha3BaHus. [IpeacTaBuTeny OKCHIOB: BOJA, YINIGKHCIBINA a3, HEralieHas M3BecThb. [IpeacraBuTeny JIeTyqux



BOJIOPOJIHBIX COEIMHEHUIL: XJIOPOBOIOPOJ U aMMHUAK.

OcHoBaHus, UX COCTaB U Ha3BaHMs. PacTBopuMocTh OCHOBaHMi B Boje. IlpencraBuremy ienovei:
TUAPOKCHUIBI HATPUA, KaJIMA U KaJIbIHA. Ilonstne 06 HWHAWKATOpax U Ka4CCTBCHHBIX PCaKIUAX.

Kucnotel, ux cocraB u HazBanus. Knaccudukanmst kucnot. IlpencraBurenu KUCIOT: cepHasi, COJISHAS,
asoTHas. [lonsitie o mkane kucnotHocTy (1kana pH). M3MeHneHne okpacku HHIMKATOPOB.

Com Kak NpOM3BOJHBIE KHMCIOT M OCHOBaHHWI, MX COCTaB M Ha3BaHUs. PacTBopuMOCTb cojell B BOJE.
[IpeacraButeny coseit: XIOpua HAaTpUs, KapooHaT u hocdaT KaabIHsL.

AMopGHBIE U KPUCTAJUTMYECKUE BEIIECTBA.

MexMOTNeKyIIIpHbIE B3aUMOACHCTBUS. THIThI KPUCTAUIMYECKUX PELIECTOK. 3aBUCUMOCTh CBOWMCTB BEILIECTB OT
TUIOB KPUCTAIUIMYECKUX PEIIETOK.

Yucrsle BemiecTa U cMecu. [IpuMeps! )KUIKKUX, TBEPIBIX U ra3000pa3HbIX cMeced. CBOMCTBA YHUCTBIX
BelecTB U cMmecel. Mx cocraB. MaccoBas u oObeMHast JIOJM KOMIIOHEHTa cMecd. Pacuernl, CBSI3aHHBIC C
HCIIOJIB30BAHUECM ITOHATHS «JOJIS).

Jemoncrpanuu. O6pa3ibl OKCUIOB, KHCIIOT, OCHOBAHHI U cojiel. MoJIenH KpUCTAIITMIECKUX PEIIETOK
xjopuaa Hatpus, amMasza, okcunma yriepoaa (1V). KucrnoTHo-mienoynble WHAUKATOPBI, U3MEHEHHE HX
OKpacKH B pa3JIMUHbIX Cpelax. Y HUBEPCAIbHBIA UHIUKATOP U U3MEHEHUE €r0 OKPACKH B PA3IMUHBIX Cpeax.
[Ixama pH.

JlaGopaTopHbie onbIThbl. 8. O3HAKOMJIEHHE C KOJUICKIHMEH OKCHUIOB. 9. O3HAKOMJIEHHE CO CBOMCTBAMU
ammuaka. 10. KauectBeHHas peakiust Ha yriekuciblid ra3. 11. Onpenenenrie pH pacTBOpoB KHCIIOTBI, ILIEI04H
u Bojpl. 12. Ompenenenne pH JTUMOHHOTO M S0J0YHOTO COKOB Ha cpese IoaoB. 13. O3HakomiieHHE ¢
KoJuteknuen coised. 14. O3HAaKOMIJIEHME C KOJUIEKIMEH BEHIECTB C PAa3HBIM THUIIOM KPUCTALIUYECKON
pemeTky. M3rotoBrnenne mozenell KpUCTAUIMYECKHX pemieTok. 15. O3HakomiieHne ¢ o0paslioM TOpHOU

ITOPO/IBI.
Tema 4. U3meHenusi, npoucxoasiye ¢ semecrsamu (12 v)

[lonsTHe sSBNEHUH, CBA3aHHBIX C U3BMEHEHUSAMH, IPOUCXOASIINMU C BELIECTBOM.

SBneHus1, CB3aHHbIE C U3MEHEHUEM KPUCTAIUIMYECKOTO CTPOEHHS BEIIECTBA IPH IOCTOSHHOM €TI0 COCTaBe, —
¢bmsuueckue sBieHus. dOuznyeckue SBIEHUS B XUMUU: AUCTWUISALMSA, KPUCTAUIM3ALMS, BBIIApUBAHUE U
BO3TOHKA BEIIECTB, (PHILTPOBAHKUE U IIEHTPU(PYrHpOBaHHE.

SBneHus1, CBSI3aHHbIE C U3MEHEHHEM COCTABA BEILIECTBA, XUMMUYECKHE peakui. |Ipu3Haku n ycnoBus
MPOTEKAHUSI XUMHUECKUX Peakiuii. Brlfenenre TermioTrl U CBeTa, peakiuu ropenus. [lonsartue 06 sk30- u
SHIAOTEPMHUUYECKUX PEAKIUSAX.

3aKOH COXpaHEHHMsI MacChl BEIIECTB. XHMMUYECKUE YPAaBHEHHS. 3HAUEHUE HHICKCOB U
k03 durrienToB. CocTaBiieHre YpaBHEHUI XUMUYECKUX PEAKIIHA.

Pacuetsl n0 xuMHYeCKMM ypaBHEHMsIM. PelieHue 3aqay Ha HaXOKJIEHUE KOJIMYECTBA, MACChl WU

oObeMa MpOJyKTa pEaKIMH [0 KOJMYECTBY, Macce WM 00beMy HCXOAHOIro BemlecTBa. Pacuersl ¢
WCIIOJIb30BAHUEM TOHATHS «ZOJIs1», KOIJIAa MCXOJHOE BELIECTBO JIaHO B BUJAE pacTBOpa C 3aJaHHOU
MaccOBOH JI0JIEN PACTBOPEHHOT'O BELLIECTBA WM COJIEP>KUT OTIPEIETICHHYHO JIOJIFO IIPUMECEH.
Peaximu pasnoxxenus. IlpencraBneHue o ckopocTh Xumuueckux peakuuil. Kartammszartopsl. DepMeHTBL
Peakimu coenunenus. Katanutuueckue W HEKAaTAIMTHUYECKUE DPEAKIMH, OOpaTUMble W HeEOoOpaTUMbIe
peakumu. Peakumu 3amenieHus. Psj akTMBHOCTH METaJIOB, €r0 KCIHOJBb30BAaHUE ISl MPOTHO3UPOBAHUS
BO3MOKHOCTH ITPOTEKAHUSI PEAKIMI MEKIY METAIAMU U KUCJIOTaMH, PEAKLUI BHITECHEHUS! OJTHUX METAIUIOB
U3 pacTBOpOB MX coiell apyrumu MeTauiamu. Peakimmn oOmeHa. Peakuum HeiTpammzamuu. YcinoBus
MIPOTEKaHMs peakifii 0OMeHa B pacTBOpax A0 KOHIIA.

THIbl XUMHYECKMX pEeaKkUMid Ha MpUMEpPEe CBOWMCTB BOIbl. Peakuusi pasnokeHus, 3JEKTPOJIU3 BOJIBL
Peakimu coemiHens1, B3aMMOJIEUCTBUE BOABI C OKCUAAMHU METAJUIOB M HEMETAJUIOB. Y CJIOBUE B3aUMOACHCTBUS
OKCHJIOB METAJUIOB M HEMETAIJIOB ¢ BOJOM. [loHsTHE «THApOoKCH B, Peakiyy 3amenienys - B3auMOJICHCTBUE
BOJIBI ¢ MeTaiiaMu. Peakiiuu oOMeHa - THAPOIN3 BEIIECTB.

Jemoncrpauuu. [Tpuveps! pusndeckux sBICHUI: a) TUaBieHne mapaduHa; 0) BO3roHKa 1Ho/a Wil OeH30MHOM
KHUCIIOTHI; B) PAaCTBOPEHUE OKPAIICHHBIX COJei; T) nudQy3usi AyIIUCTHIX BEIIECTB C TOPSIICH JTaMIIOUKH
HakanuBaHus. [IpuMepsl XMMH4YeCKHX SIBIEHUI: a) ropeHue marHus, (ocdopa; 6) B3aumomeiicTBHeE
COJITHOM KHCIIOTBI C MPaMOpOM HWJIM MEJIOM; B) MoJjiydeHue ruapokcuaa meau (11); r) pactBopeHne
MOJTy4EHHOTO THIPOKCHIA B KUCJIOTaX; 1) B3aumojeiictBue okcuma meau (l1) ¢ cepHOlt KuCIOTOW mpu



HarpeBaHUU; €) Pa3JIOKEHUE IEpMaHIraHaTa Kaylus; K) pa3jioKeHHE INEPOKCHJa BOJOPOAA C IOMOILBIO
JIMOKCHJIa MapraHiia M Karajasbl KapTo(erss WIM MOPKOBH; 3) B3aHMMOJCHCTBUE pa30aBJICHHBIX KUCIIOT C
METaIaMH.

JlaGopatopHble onbIThl. 16. [TpokamiBanye MeM B IUIaMEHH CIIUPTOBKU. 17. 3aMellieHue Meau B PacTBOpE
xnopuna memu (1) xenesom.

Tema 5. IlpakTukym 1.
Ipocreiimue onepanmm ¢ BemecTBoM (3 4)

1. TlpaBuima TeXHUKM O€30MACHOCTH MpU padoTe B XUMHYECKOM KaOuHere. [Ipwembl oOpamieHust ¢
7a00paTOpHBIM 00OPYIOBAHMEM W HArpeBaTelIbHBIMU MpHOOpamu. 2.. TIpr3HAKK XUMUYECKHX PEAKIHM. .
3. TIpuroroBieHne pacTBOpa caxapa M pacdeT ero MacCOBOH J0JIM B pacTBOPE

Tema 6. PactBopenue. PacTBopbl.
CaolicTBa pacTBOPOB JIEKTPOMTOB (18 1)

PactBopenne kak ¢usuko-xumuueckuii mpornecc. IloHatue o ruaparax M KpUCTaUIOruaparax.
PactBopumocts. KpuBbie pacTBOpMMOCTH Kak MOJIETh 3aBUCHMOCTH PACTBOPUMOCTH TBEPBIX BEIIECTB OT
Temreparypbl. HachllieHHbIE, HEHACBHIIIEHHbIE M TIEPECHIIIEHHBIE PACTBOPBHL 3HAYEHHE PACTBOPOB IS
IIPUPOIBI U CEITBCKOTO XO3SMCTBA.

[lonatne 00 ANEKTPOIUTUYECKOW IUCCOLMAIMU. ONEKTPOJIUTHI M HEAJIEKTPOJUTHL. MexaHusm
JTIMCCOLMAIIMI AJIEKTPOJIMTOB C PA3IMYHBIM XapakTEpOM CBsI3U. CTENeHb EKTPOJIMTUIECKON JUCCOIMALIIH.
CusnbHbIE U c1a0ble JIEKTPOTUTHL.

OCHOBHBIE TIOJIOKEHHSI TEOPUU DJIEKTPOJUTHUYECKON aucconuann. VIOHHbIE ypaBHEHHs PEaKLIWM.
Peakiun oOMena, uyrye 10 KOHIIa.

Knaccudukarus FOHOB M UX CBOMCTBA.

Kucmotel, ux xmaccudukamms. Jlpucconmmarwiss KWCIOT M WX CBOKMCTBA B CBETE TEOPUH
ANEKTPOJIMTUYECKON Iuccotmalmi. MoJeKyliipHble W HOHHBIC YpaBHEHUWs peakuuid. BzanmopericTBue
KHCJIOT ¢ METAUIAMU. DJIEKTPOXMMHUYECKUH Psi/l HAPSLKEHUI METAIOB. B3anMoieicTBIE KUCIOT C OKCUIAMU
MeTaJUIoB. B3anMoaelicTBre KUCIIOT
C OCHOBAHMSIMHU — PEAKIMs HeUTpamm3anuy. B3aumoencTBre KUCIOT ¢ coisiMu. Mcnonb3oBanue TaOmImbI
PacTBOPUMOCTH TSl XaPAKTEPUCTUKH XUMHUECKUX CBOMCTB KUCIIOT.

OcHoBanus, nx Kiaccupukanus. Jluccoruaiusi OCHOBaHWH W WX CBOWCTBA B CBETE€ TEOPUH
ANEKTPOMTUYECKON Jcconany. B3aumonelicTBue ocHoBaHuil ¢ consiMu. Vlcnonb3oBaHue TaOIUIIbI
pacTBOPUMOCTH Uil XapaKTEPUCTUKM XMMHUYECKHMX CBOMCTB OCHOBaHMW. B3ammopeiicTBue mienoueit ¢
OKCHJAMU HEMETAILJIOB.

Comn, ux pgucconManMsi U CBOMCTBA B CBETE TEOPUU IEKTPOJUTHYECKOW JWMCCOLMALINU.
B3anmopelictBue coseli ¢ MeTallaMH, OCOOCHHOCTH 3THX peakiuid. B3aumoseicTBue coyielt ¢ COJSMH.
Hcnonb3oBanue TabMuIlbl paCTBOPUMOCTH IS XapaKTEPUCTUKH XMMHYECKUX CBOWCTB COJIEH.

O06o001IeHNE CBeAIcHUI 00 OKCHIaX, X KITaCCU(UKAIIMN U CBOMCTBAX.

I'enetnueckue psapl MeTaia U HeMetauia. | eHeTndeckast CBA3b MEXK/ly KJIACCAMH HEOPraHUYECKUX
BEILIECTB.

OKUCIIUTENEHO-BOCCTAHOBUTENBHBIE PEAKLIUH.

Omnpenenenue cTerneHeld OKUCICHUS Ul 3JEMEHTOB, OOpa3yloIMX BEHIECTBA Pa3HBIX KIIACCOB.
Peaximu noHHOTO OOMEHA U OKHUCIUTEIbHO-BOCCTAHOBUTEbHBIC Peakiy. OKUCIUTENh U BOCCTAHOBUTED,
OKHCJIEHUE U BOCCTAaHOBJICHHE.

CocraBneHne ypaBHEHMI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOJOM 3JIEKTPOHHOIO
OamaHca.

CBoiicTBa MPOCTBIX BELIECTB — METAUIOB M HEMETAUIOB, KUCIOT U COJIEH B CBETE OKUCIMTEIBLHO-

BOCCTAHOBUTEJBHBIX PEAKLIHI.
JemoncTpamu. VcnbiTanue BelecTB M MX PacTBOPOB  HA  ANIEKTPOIPOBOJHOCTb.  3aBUCHUMOCTH
AJIEKTPOIPOBOIHOCTH YKCYCHOM KHUCJIOTBI OT KOHILIEHTpauuu. [[BIKeHHe OKpalIeHHBIX MOHOB B 3JIEKTPU-
YeCKOM I1oJjie. B3aumoielicTBre 1IMHKA ¢ CEpOoH, CONsIHOM KucnoToi, ximopunoM meau (I1). Topenre Maraus.
B3aumonelictBre XJIOpHOM U CEPOBOJOPOJHON BOBI.



JlaGopaTopHsle onbIThI. 18. B3anmoeiicTBre pacTBOPOB XJI0pUa HaTpusi U HUTpata cepedpa. 19. [lomyyenue
HEpacTBOPUMOIO THAPOKCHIAa M B3auMoJeHcTBUE ero ¢ kucinotamu. 20. BzauMonelicTBue KHCIIOT ¢
ocHoBaHusMH. 21. B3auMojciicTBHE KUCIOT C OKCHJIAMHU MeTajuioB. 22. B3amMojeicTBHEe KHCIOT C
Mmerauiamu. 23. BzamMopeicTBue KHMCIOT ¢ coisamu. 24. BzaumonelicTBue mienmodell ¢ KUCIIOTaMH. 25.
BzaumopelicTBre Imienoder ¢ OKCHUAAaMM HEMETauioB. 26. BzammoneiicrBue mienoyei ¢ coisimu. 27.
IlonyyeHue 1 cBOMCTBa HEPACTBOPUMBIX OCHOBAHUH. 28. B3anMOelCTBIE OCHOBHBIX OKCHJIOB C KUCIIOTAMH.
29. B3anmo/ieiicTBre OCHOBHEIX OKCHIIOB ¢ BoAoH. 30. B3aumonelicTBre KMCIOTHBIX OKCHJIOB C Iejiodamiu. 31.
BsaumMojeiicTBe  KHCIIOTHBIX OKCHAOB C BOjmoid. 32. BsaumopeicTBue coied ¢ KuciaoTamu. 33.
BzaumopetictBue cojeii ¢ menouamu. 34. BzammopelictBue coieli ¢ consaMu. 35. BsaumoneicTBHe
PacTBOPOB COJICH C METaJlJIaMHU.

Tema 7. [IpakTuxym 2. CBoiicTBa pacTBOpOB 3J1eKTPOJIUTOB (1 )
4. Perienue sKcriepuMEHTANIbHBIX 3a7a4. 1 yac

Pe3epBHOe Bpemsi — 1.1ac
V. YYEBHO ~-TEMATHYECKHWH IIJIAH 8 KJTACCA

Ne Kosmuects | B ToM umcie KoHTtposbH

n/n | Tema 0 4acoB Teopuss | IIpaktuka | bie pabOTBI

1 2 3 4 5 6

1 Beenenue 4 4 - -

2 Tema 1 ATOMBI XUMUYECKHX 2JIEMEHTOB | 9 9 1

3 Tema 2 [IpocTeie BenecTBa 6 6

4 Tema 3 CoemuHenns xumudecknx | 13 13 1
JJIEMEHTOB

5 Tema 4 Wsmenenus,npoucxomsmue ¢ | 13 13 1
BEI[ECTBAMU

6 Tema 5 Ilpaktukym 1 Ilpocreiimue | 3 3
oTepaluy C BeleCTBAMU

7 Tema 6 PactBopenune PactBopsl | 18 1
CBolicTBa pacT-poB IEKTPOJIUTOB

8 Tema 7 Ilpaktukym 2  CBolicTBa 1
AJIEKTPOJIUTOB

9 Bcero 67 63 4 4

10 Peszepr 1 1 - -

11 Uroro 68 64 4 4

V. O KUJAEMBIE (IINTAHUPYEMBIE)PE3YJIbTATBI U3YUYEHUSA (KYPCA)

JInyHOCTHBIE pe3y/IbTaThI 00y4YeHus1
Yyanmiicst 10JKeH:

3HaMb U NOHUMAMb: OCHOBHBIC MCTOPUYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XHMHU M OOIICCTBA,
JOCTIKEHUS B 00JIACTH XUMHUH U KYJIBTYpPHbIE TPaJULIMU (B YACTHOCTH, HAYYHbIC TPAIUIIUK) CBOCH CTPaHBI;
OOIIEeMUPOBBIE TOCTHKEHHSI B 00JAaCTH XMMHM; OCHOBBI 37I0pOBOTO 00pasa »KM3HH;, MpaBWiia MOBEACHUS B
YpEe3BbIYANHBIX CUTYALMSX, CBSI3aHHBIX C BO3CHCTBUEM pa3MUHBIX BEILECTB; COLMAIBHYIO 3HAYUMOCTb U
coiepkanue mpodeccrid, CBI3aHHbIX C XUMUEH; OCHOBHBIE TIpaBa U 00S3aHHOCTH TPaXKJAaHUHA (B TOM YHCIIe
y4auierocsi), CBI3aHHbIE C JIMYHOCTHBIM, MPOGECCHOHATIBHBIM U KU3HEHHBIM CaMOOTIPE/IEICHUEM;
UCNbIMBIGAMb. TyBCTBO TOPJIOCTH 33 POCCUICKYI0 XMMHYECKYIO HAYKy M YBOKEHUE K UCTOPUU €€ Pa3BUTHUS;
YBOKCHUE U TPHUHATHE AOCTIDKEHUM XUMHUM B MHpPE; YBOKEHHE K OKPYXKAIOUMM (yYallUMCs, YYUTEIsIM,
POIUTENSM | Jp.) , YMETh CIIyIIaTh U CIBIIIATh MapTHEpa, MPHU3HABATh MPABO KaXKIOr0 Ha COOCTBEHHOE
MHEHHE U MPUHUMATh PEIICHUS C YYeTOM MO3MILMI BCEX YYACTHUKOB; CaMOYBRKEHHUE U SMOILMOHAIBHO-
MOJIOKUTEIIHLHOE OTHOIIIEHHUE K ceOe;



npu3Haeams. 1IEHHOCTb 3JI0pOBbsi (CBOETO M JIPyruxX Jirojied); HEOOXOJMMOCTh CAMOBBIPAKECHHUS,
caMOpeT3aLNU, COLUATLHOTO MPU3HAHMUS;
0CO3HAB8aAMb; TOTOBHOCTH (MM HErOTOBHOCTH) K CAMOCTOSITENIbHBIM IOCTYIKaM W ACHCTBUSIM, MPHUHSATHIO
OTBETCTBEHHOCTH 32 MX PE3YJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIpAXKaTh U OTCTAUBAThH
CBOIO MO3UIIUIO U KPUTHYHO OTHOCUTBCS K CBOUM IMOCTYITKAM;
nposensams. T0OPOKETATENLHOCTD, JOBEPUE U BHUMATEILHOCTD K JIFOJISIM, TOTOBHOCTh K COTPYIHUYECTBY U
Apyx0e, OKa3aHHIO MOMOIIY HYXKIAIOIIMMCS B HEH; YCTOWYMBBINA IMO3HABATEIbHBIN MHTEPEC, MHUIUATHBY U
JFO003HATENIFHOCTh B WM3YYCHMM MHpPA BEIISCTB W PEAKIMH; IIEICYyCTPEMIICHHOCTh M HACTOWYMBOCTH B
JOCTW)KEHHU TIeTIeH, TOTOBHOCTh K TIPEOJIOJICHUIO TPYIHOCTEH; YOKICHHOCTh B BO3MOYKHOCTH TTO3HAHHS
MIPUPOJIBI, HEOOXOMMOCTH Pa3yMHOTO HCIIOJB30BAHUS JIOCTIDKCHUM HAYKH M TEXHOJOTHH JUIS Pa3BUTHS
o011ecTBa;
yMemyb: YCTAHABJIMBATh CBS3b MEXKAY LEIbI0 M3YyYEHHUS XUMHUH WU TEM, U1 YEro OHA OCYILECTBIISIETCS
(MOTHBaMU); BBITIOJHATH MTPOTHOCTUYECKYIO CAMOOLICHKY, PETYIUPYIOIIYIO aKTUBHOCTD JIMYHOCTH Ha dTare
€€ BKJIFOUEHHUS B HOBBIM BHJI IEATEIHHOCTH, CBSI3aHHBIA C HAYAJIOM MU3y4E€HHUS HOBOTO Y4EOHOTO MpenMeTa
— XWMUH; BBIOJHATh KOPPUTHUPYIOIIYIO CAMOOLIEHKY, 3aKITIOUAIONIYIOCS B KOHTPOJIE 3a IMPOIECCOM
M3YYEHHS XMMUHU ¥ BHECEHUU HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTallaM U CIIoco0am U3ydeHUst
Kypca XHMHH; CTPOUTH >XMU3HEHHBIE W TMPO(ECCHOHAIbHBIE TUIAHBI C YYETOM KOHKPETHBIX COIMAIBLHO-
HCTOPUYECKUX, TIOJMTHUECKHX M SKOHOMHYECKUX YCJIOBHM, OCO3HaBaTh COOCTBEHHBIC IIGHHOCTH M HX
COOTBETCTBHE NMPUHUMAEMBIM B JKU3HU PEIICHUSIM; BECTH JUAJIOT Ha OCHOBE PABHOIPABHBIX OTHOIICHUNA U
B3aMMHOTO YB2)XCHUS; BBIJCTSITH HPABCTBEHHBIN aCMEKT MOBEJIEHUS M COOTHOCHTH TNOCTYNKH (CBOM U
JIPYTUX JIONIeH) W COOBITHS C TPUHSATHIMH STHYECKMMH HOpPMaMmH;, B TpEieiiaX CBOMX BO3MOKHOCTEH
MIPOTUBOICHCTBOBATh JCHCTBUSM U BIIMSIHUSIM, TIPEJICTABIISIFOIIAM yIpO3y KH3HH, 3JI0POBBIO U O€30TTACHOCTH
JIMYHOCTH U 00II1ecTBa.
BBenenue

IIpexmeTHbIe pe3yabTaTbl 00yYeHust
VYyamuiicst JoJKeH ymems:
UCTIONIb30BaTh TMPHU XapaKTEPUCTUKE BEIECTB MOHITHUS: «aTOM», «MOJICKYNIa», «XUMHUUYECKUM SJIEeMEHT,
«XUMHUYECKUI 3HAK, WM CHMBOJ», «BEIIECTBOY», «IIPOCTOE BEILECTBO», «CIOYKHOE BEIIECTBOY», «CBOWCTBA
BEIIIECTBY, «XUMUYECKHE SIBIICHHSD), «(PUBUUECKUE SIBICHUSD, «KOAIPPULIUEHTHI», «MHIIEKChD), «OTHOCUTEIIbHAS
aTOMHasi Maccay», «OTHOCHUTEIbHAs MOJISKYJISIpHAs Maccay, «MaccoBasi JIOJs IEMEHTa»; 3HaTh: MPEIMEThI
U3y4EHHs] €CTECTBEHHOHAYYHBIX TUCIIUILIMH, B TOM Ynciie XuMuH; xumudeckue cumBoitbl:Al, Ag, C, Ca, Cl,
Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHHs U IPOM3HOIIICHHUE;
Ki1accu(UIPOBATh BEILIECTBA [0 COCTABY Ha MPOCTHIE U CIIOKHBIE;
pas3MyaTh: Tea U BElECTBa; XUMUYECKHIA 37IEMEHT U MPOCTOE BEILIECTBO;
OIMHUCHIBATh: (OPMBI CYIIECTBOBAHUS XUMUYECKUX 3JIEMEHTOB (CBOOOJHBIE aTOMbl, MPOCTHIC BEIIECTBA,
CIIOKHBIE BelllecTBa); TabmmyHyto (opmy I[leproanueckoil cUCTEMbl XUMUYECKHUX SJIEMEHTOB; MOJIOKEHHE
snemenTa B Tabmiue J[. Y. MenzeneeBa, UCHONMB3Ys HOHSTHS <TIEPUOJY, «TPYIIIAY, «TJIABHAS MOJTPYIIIaY,
«@000YHAs TOATPYIIIA»; CBOMCTBA BEIIECTB (TBEPIBIX, YKUKUX, Ta3000pPa3HBIX);
OOBSACHATH CYIIHOCTh XUMHUYECKUX SIBJIICHUH (C TOYKA 3pEHHs aTOMHO-MOJIEKYISPHOTO Y4YEHHS) U HX
MIPUHLIMITHAATIBHOE OTIIMYME OT (PU3HUECKUX SIBICHUI;
XapaKTepH30BaTh: OCHOBHBIE METOJbI M3YUCHHS €CTECTBEHHBIX AWCIMIUIMH (HaOIIOIEHHE, IKCIICPUMEHT,
MOJICTUPOBAHKE); BEIIECTBO M0 €ro XMMHYECKOW (hopMyse COINIacHO IUIaHy: Ka4eCTBEHHBIA COCTaB, THII
BemiecTBa (MPOCTOE WJIM CJIOXKHOE), KOJMUYECTBEHHBIM COCTaB, OTHOCHTENbHAs MOJIEKYJISIpHAs Macca,
COOTHOIIIEHUE MAacC HIEMEHTOB B BEIIECTBE, MACCOBBIE JIOJH SJIEMEHTOB B BEILIECTBE (I CIIOKHBIX BEILIECTB);
POJIb XUMUH (TIOJOKUTENBHYIO U OTPUIATENILHYIO) B JKH3HHU YENIOBEKa, apryMEHTHUPOBATh CBOE OTHOIIEHHE K
3TOM TIpoOIeme;
BBIYHMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA U MACCOBYIO JIOJIIO XUMHUUECKOTO AIEMEHTA B
COE/IMHEHUSIX;
MIPOBOJIUTH HAOTIOICHHSI CBOMCTB BEILIECTB U SIBJICHHUI, TPOUCXOISAIINX C BEIIECTBAMU;
co0mro1aTh MpaBuIia TEXHUKU O0€30MaCHOCTH TIPH MTPOBEACHUN HAOIIOACHUN 1 JTa0OPATOPHBIX OIBITOB.
MeranpeaMeTHble pe3yJibTaTbl 00y4eHust
VYuarmiics: JOJDKEH ymems.

OTIPETIENISITH IPOOIIEMBI, T. €. YCTaHaBIIMBATh HECOOTBETCTBUE MEKY JKEIAeMbIM U JICHCTBUTEIHHBIM;

COCTAaBJIATh CIIOKHBIM IUJIaH TEKCTA;



BJIQJICTh TAKUM BUJIOM H3JIOKEHHS TEKCTA, KaK TOBECTBOBAHHE;
OJ] PYKOBOZCTBOM YUUTEIS IPOBOAMTH HETIOCPEICTBEHHOE HAOIIOICHNE;

MOl PYKOBOACTBOM Y4HTENs O(OPMIIATH OTYET, BKJIIOYAIONMK OMHCaHWE HAOIOCHUS, €ro
PE3yIBTATOB, BBIBOJIOB;

UCIIOJIB30BATh TAKOW BHJ] MBICIICHHOTO (MICAITBHOTO) MOICTIMPOBAHUS, KaK 3HAKOBOE MOJICTIMPOBAHUE
(Ha MpUMeEpe 3HAKOB XUMHUYECKHX 3JIEMEHTOB, XUMUYECKUX (OPMYI);

UCTIONIB30BaTh TAKOW BHUJ MATepUATBHOTO (IIPEIMETHOTO0) MOJCIMPOBAHUS, KaK (QHU3UIECKOe
MOJICITMPOBAHUE (Ha IIPUMEPE MOJEITMPOBAHHUS ATOMOB U MOJICKYII);

TIOJTy4aTh XUMIYIECKYFO HH(OPMAIHIO M3 PA3IIMIHBIX HCTOYHUKOB;

OTIpeNIeNsITh OOBEKT M ACTICKT aHAIM3a U CHHTE3a;

OTIpeIeNIsITh KOMIIOHEHTHI 0OBEKTa B COOTBETCTBHH C aCIIEKTOM aHAIlN3a M CHHTE3a;

OCYILIECTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE OIMCAHNE KOMITOHEHTOB O0OBEKTa,

OTIPEJICIISTh OTHOIICHHSI 00BEKTA C IPYTHMHU OOBEKTaAMU;

OTIPEIeTISITh CYIIECTBEHHBIE IPH3HAKHA 00OBEKTA.

TEMA 1 ATtoMbI XUMHYECKHX 3JIEMEHTOB 9 4yacoB

IIpenmeTHbIe pe3yJabTaThI 00y4eHHs
Yyamuiicst JoJKeH ymems.:
WCIIOJIb30BaTh TIPH XapaKTEPUCTHKE aTOMOB TOHSITHS: «IIPOTOH», «HEHUTPOH», «IIEKTPOH», «XUMHUUYECKUI
AIIEMEHT», «MaCCOBOE UHCIIO», «H30TOI, «IJIEKTPOHHBIN CIIOM», «9HEPreTUYECKH YPOBEHBY, «AJIEMEHTHI-
METAJUTBI», <«AJIEMEHThI-HEMETAIUTBY; TPH XapPaKTEPUCTHKE BEIIECTB TOHATHS «HOHHAS CBS3bY, «HOHBD),
«KOBaJICHTHAsl HETOJISIPHAST CBSI3b», «KOBAJICHTHAS TIOJSIPHAS CBSI3BY, «IJIEKTPOOTPHIIATEIIHHOCTHY,
«BAJICHTHOCTBY, «METAUTMYECKAs CBSI3bY;
OIMCHIBaTh COCTaB M CTPOEHHME aTOMOB AJIEMEHTOB C MOPAAKOBBIMM HoMepamu |—20 B Ileprommueckoit
cucTeMe xummudeckux aemMenToB [[. . Menaeneena;
COCTABJIATH CXEMBI PaCIpeIeTICHUs JIEKTPOHOB TI0 AIEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0YKE aTOMOB;
cXeMbl 00pa30BaHMs PA3HBIX TUTIOB XUMUYECKOM CBS3U (MOHHOM, KOBAJICHTHOM, METAJUTMUECKOM);
OOBSCHSTH, 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB (3aps/IOB siiep aTOMOB, YHCIIa
ANIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM (CJIOE, YHCIO 3alOJHAEMBIX 3NIEKTPOHHBIX CJIOEB, paguyc aToMma,
ANIEKTPOOTPULIATENBHOCTD, METAIMYECKUE 1 HEMETAIUTMYECKHE CBOMCTBA" B MIEpUO/Iax U IpyIax (IJIaBHBIX U
noarpyrmax) Ileprogudeckoit cuctemMbl XxumMudeckux seMeHToB J[. M. MenneneeBa ¢ Touku 3peHus”
TEOPUU CTPOEHUS aTOMa;
CPaBHUBATbCBOWCTBA ATOMOB XMMHYECKMX JJIEMEHTOB, HAXOJIIMXCS B OJHOM IEPUOAE WM TJIABHON
noarpyrme Ilepuomueckoit cructemMbl XuMudeckux 3eMmenToB JI. Y. MenneneeBa (3apsiioB siiep aTOMOB,
yycaa 3J€KTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIOE, YHUCIO 3aIOJIHAEMBIX JJIEKTPOHHBIX CJIOEB, PaJNyC
aroma, AJIEKTPOOTPHULIATEIbHOCTh, METAIUIMYECKHE U HEMETAJUINYECKUE CBOICTBA);aBaTh XapaKTEPUCTHKY
XUMHYECKMX AJIEMEHTOB IO UX MMOJIokeHUI0 B [lepuomueckoii cructeMe xumudeckux eMeHToB /. Y. Men-
nerneeBa (XMMHUYECKHNA 3HAK, MOPSIKOBBIM HOMEp, MEpUOJ], TPYIMIa, MOArPYINa, OTHOCHTENIbHAS aTOMHast
Macca, CTpPOEHUE aToMa — 3apsi Sapa, YHUCIIO MIPOTOHOB M HEMTPOHOB B sape, 0OIIee YUCIO AIIEKTPOHOB,
pacrpeienieHne IEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM);
OIPEIENAThH TUIl XUMMUYECKOH CBSI3U 1O (hopMyJie BEIECTBa;
MIPUBOJUTH IPUMEPBI BELECTB € PA3HBIMHU THIIAMUA XUMHYECKOH CBSI3H;
XapakTepu30BaTh MEXaHW3Mbl 00pa30BaHMsS KOBAIGHTHOM CBs3U (OOMEHHBINA), HOHHOW  CBS3M,
METAJUTMYECKOH CBSI3H;
YCTaHABJIMBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U: COCTAB BEIIECTBA — THUII XUMUYECKOW CBSI3U;
COCTaBIIATH (OPMYIIbI OMHAPHBIX COSTMHEHHUH MO BaJIEHTHOCTH;
HaXOJIUTh BAIGHTHOCTH JIEMEHTOB 110 (hopMyrie OMHAPHOTO COCTUHEHHUSL.
MeranpeaMeTHbie pe3yJibTaThl 00yYeHHs
VYuarmiics JOJDKEH ymems.

(hopMyITHPOBATH TUTIOTE3Y IO PEILICHUIO IPOOIIEM;

COCTaBISITh IUIAH BBIOJHEHUS Y4eOHOW 3afauu, pelieHus MpoOJieM TBOPYECKOTO U TOWCKOBOTO

XapaKTepa, BBIMOJIHEHHS IPOEKTAa COBMECTHO C YUUTENIEM;

COCTAaBJISITh TE3UCHI TEKCTA;

BJIAJIETh TAKUM BHJIOM M3JI0KEHUS TEKCTA, KaK OMMCAHKE;



UCTIONIb30BaTh TAKOM BUJI MBICJICHHOTO (M/1€aJIbHOTO) MOJISTIMPOBAHMUS, KaK 3HAKOBOE MOJICIMPOBAHHE
(Ha mMpUMepe COCTaBJIEHH CXeM 00pa30BaHMs XUMUYECKON CBSI3M);

UCTIONIB30BAaTh TaKOM BHJ MarepUalibHOrO (IPEAMETHOTO) MOCIMPOBAHUS, KaK aHaJOTOBOE
MO/ICIIMPOBAHHUE;

UCTIONIB30BAaTh TAaKOW BHJ MAaTepHABHOTO (TIPEAMETHOTO) MOJCIHMPOBAHMS, Kak (husudeckoe
MO/JIeIMPOBaHKE (Ha IPUMEPE MOJIEIIE CTPOCHHS AaTOMOB);

OTIpeIeNATh OOBEKTHI CPABHEHUSI M aCIIEKT CPaBHEHUSI OOBEKTOB;

BBITIOJIHSATH HEMOJIHOE OHOJIMHEHHOE CPAaBHEHUE;

BBITIOJHSATD HEMOJIHOE KOMIIEKCHOE CPAaBHEHHE;

BBITIOJIHSATD TTOJTHOE OTHOJIMHEHHOE CPaBHEHUE.

TEMA 2 TIpoctblie BemecTBa 6 4acoB

IIpenmeTHbIe pe3yJIbTaThI 00yYeHUsI

Vyaniicst IOJDKEH ymems.

Hcrons3oBath NpH  XapaKTEePUCTHUKE BCIIECTB  TOHATHS  «METAUIBD»Y,  «UIACTUIHOCTHY,
«TETUIOTIPOBOTHOCTBY, <AJIEKTPOTPOBOTHOCTEY, «HEMETAIUIBI», «QIOTPOITHS, «AJUIOTPOITHBIE BUIOU3MEHE-
HUS, WIA MOTA(DHUKAITAT;

OIMMCHIBATh TIOJIOKEHHWE DJICMEHTOB-METAVIOB M DJIEMEHTOB-HEMeTauioB B Ilepwogmueckoil cucreme
xuMmudeckux snemMenToB . . Meneneena;

KITaCCU(HUITMPOBATH IPOCTHIC BEIIECTBA HA METAJUTBI M HEMETAIUTHI, JIEMEHTHI;

OTIPEZIeIISITh TIPUHAISKHOCTh HEOPraHMYECKUX BEIIECTB K OHOMY M3 M3YYEHHBIX KIIACCOB — METAITHI U
HEMETaJLTHI;

JIOKa3bIBaTh OTHOCUTEILHOCTD JICJICHUSI TIPOCTHIX BEIISCTB HA METAJUTB M HEMETaJLTBI,

XapaKTepu30BaTh 00IIMe (PU3NIeCKre CBOMCTBA METAIIOB;

YCTaHABJIMBATh IPUYUHHO-CJIC/ICTBCHHBIC CBS3H MEXITy CTPOCHHEM aTOMa M XUMHYECKOM CBS3BIO B TIPOCTBIX
BEILIECTBAaX — METaJUIaX 1 HeMeTasliax;

OOBSICHATH MHOTOOOpa3ue TPOCTBIX BEIIECTB TaKuM (DAaKTOPOM, KaK aJlJIOTPOTHS; OIMCHIBATh CBOKMCTBA
BEIIECTB (Ha MPUMeEpax MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB);

coOIoIaTh MpaBuiia TEXHUKKA 0€30TTaCHOCTH TIPH TTPOBEICHUN HAOII0IEHUH U T1a00PATOPHBIX OIBITOB;
UCTIONBb30BaTh MPH PEIICHUH PACUETHBIX 33/1a4 MOHSTHUS: «KOJIMYECTBO BEIIECTBA», «MOJbY, «IOCTOSHHAs
ABoOrazipoy», «MOJISIpHast Maccay, «MOJISIPHbI 00bEM Ia30By», KHOPMAaJIbHbIE YCIIOBUSY;

MIPOBOJIUTH PACUETHI C UCIOIB30BAaHUEM TOHATHI: «KOJIMUECTBO BEILIECTBA», «MOJIPHAs MAccay, «MOJISIPHBIN
00BEM ra30By, «TIOCTOSIHHAST ABOTa/IpO».

MetanpeaMeTHblie pe3yJbTaTbl 00y4eHHsI

VYuanmiics TOIKeH ymemp. COCTaBIATh KOHCIIEKT TEKCTa,;

CaMOCTOSITENTIHHO HCIOJIB30BaTh HEMOCPEACTBEHHOE HAOMIOJICHUE, CaMOCTOSTENBHO O(GOPMIIATh OTYET,
BKJTIOUAIOUIH OMKcaHue HaOII0ACHUS, €r0 Pe3yIbTaTOB, BEIBOJIOB;

BBITIOJHATD ITOJTHOE KOMILIEKCHOE CPABHEHHE; BBITOHSTH CPABHEHHE 110 AaHATIOTHH.

TEMA 3 CoennHeHHSI XHMHYECKHX 3JIeMeHTOB 14 yacoB

IIpeamernble pe3yIbTaTbl 00y4eHHst

VYuaruiics: JOJDKEH ymems.

UCIIOJIb30BATh TPU XapaKTEPUCTUKE BEILECTB MOHATUS: «CTENEHb OKUCIICHUS, «BAJICHTHOCTBY, «OKCHUIbD,
«OCHOBaHHUS», «ILEIOUM», «KAUECTBCHHAs PEAKLUs», «UHIUKATOPY», «KUCIOTBD», «KUCIOPOJICOIECpKALLUE
KHUCIIOTBD), «OECKUCIIOPOHBIE KUCIOTBD)Y, «KUCJOTHAas Cpela», <lefIouHas Cpeaa», «HeHTpanbHas cpenay,
«aukana pHy», «com», «amMop@HbIe BEIIECTBAY, «KPUCTANIMUECKUE BELIECTBAY, «KPUCTAJUTMYECKAs PEIIETKa,
«MOHHAs KpUCTAUIMYECKAs pELIETKa», <«aTOMHas KPUCTAUIMYECKAs PELIETKa», «MOJEKYIIpHas
KpHUCTAJUINYECKAst PELLIETKA, «METAUIMYECKas KPUCTAJUIMUECKAs! PELLIETKA, «CMECH»;

KJIaCCU(UIIMPOBATh CIIOKHBIE HEOPraHWYECKHE BEILIECTBA MO COCTAaBY HA OKCHJIbI, OCHOBAHUS, KUCIOTBHI U
COJIM; OCHOBAHUS, KUCIIOTBI U COJIM II0 PACTBOPUMOCTU B BOJE; KUCIIOTBI 10 OCHOBHOCTH U COZAEPYKAHHUIO
KHUCIIOPOJIa;

OTIPEIENATh MPUHAVIEKHOCTh HEOPraHMYECKHX BEIIECTB K OJJHOMY U3 M3YYEHHBIX KJIACCOB (OKCHJBL, JIETy4ne



BOJIOPOJIHBIC COCAMHEHUS, OCHOBAHHUS, KUCIOTHI, COJIN) 10 GopmyIe;
OIMCBHIBATh CBOWCTBA OT/ENBHBIX TPEJCTaBUTENICH OKCHIOB (Ha TNpPUMEpPE BOJBI, YITICKUCIOrO Trasa,
HEramieHoN H3BECTH), JIETYYMX BOIOPOJHBIX COCIMHEHHWH (HAa MpUMEpe XJIOPOBOJOPOJAa U aMMHUakKa),
OCHOBaHMH (Ha IIpUMEPE TUAPOKCHUJIOB HATPHS, KAJIMS U KAJIbLHSL), KUCIIOT (Ha IPUMEPE CEPHOM KUCIIOTHI) U
coJieii (Ha mprMepe XJIopuIa HaTpus, KapOoHaTta Kanbius, pocdarta KaIbIws);
OTIPEJIEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHS YJIEMEHTOB B BEIIIECTBAX;
COCTaBJIATh (POPMYJBI OKCHIIOB, OCHOBAHHMH, KUCIOT M COJICH MO BAJICHTHOCTAM M CTEHEHSIM OKHCIICHUS
SIIEMEHTOB, a TAKKE 3apsiiaM HMOHOB, YKa3aHHBIM B TaOJIMIIE pAaCTBOPHUMOCTH KUCIIOT, OCHOBAaHHH H COJIEH;
COCTAaBJIATH Ha3BaHWS OKCHJIOB, OCHOBAHMIA, KHCJIOT M COJICH;
CPaBHHMBAThH BAICHTHOCTH U CTCTICHb OKUCIICHHUST; OKCUJIBI, OCHOBAHUSI, KUCIIOTBI U COJIU IO COCTaBY;
WCTIONB30BaTh TAOJHILy PACTBOPHMOCTH ISl OIIPE/IETICHHSI PACTBOPUMOCTH BEIIIECTB;
YCTaHABJIMBATh TEHETUYECKYIO CBS3b MEXK/Ty OKCHIIOM M THPOKCHIOM W HA000POT; MPUINHHO-CIIC/ICTBEHHBIC
CBSI3M MEXKy CTPOCHHEM aTOMa, XUMHYCCKON CBS3bI0 W THUIIOM KPHUCTALTMYCCKOW PEICTKH XUMHUYSCKUX
COCITMHEHUH
XapaKTepU30BaTh aTOMHBIC, MOJIEKYISIPHBIE, HOHHBIE METAUTMYECKHE KPUCTANIMYECKHUE DPEIIETKH; CPEIy
pacTBopa ¢ MOMONIBIO Kanbl pH;
TIPUBOIATH TIPUMEPHI BEIIECTB C Pa3HBIMU THUITAMH KPUCTANTHICCKON PEIICTKH,
MIPOBOMTH HAOJFOJICHS 32 CBOMCTBAMH BEILIECTB U SIBIICHUSIMH, TPOUCXOISIIMMU C BEIIECTBAMH;
co0T0/1aTh MpaBUIla TEXHUKU O€30MaCHOCTH IIPU MTPOBEAECHUN HAOIIOAEHUN U OTIBITOB;
MCCIIENIOBATH CPETY PAacTBOPA C MOMOIIBIO HHIUKATOPOB;
AKCMIEPHMEHTAIBHO PA3INyaTh KUCIOTHI U IIETIOYH, TIOJIB3YSICh HHUKATOPAMHU;
WCTIOJTH30BaTh TIPH PEIICHUH PACYETHBIX 337ad MOHSTHS «MaccoBast J0JIS DJIEMEHTa B BEIIECTBE», «MacCcOBast
TIOJIsl PACTBOPEHHOTO BEIIECTBAY, «O0bEMHAs I0JIs Ta3000pa3HOro BEILIECTBAY;
MIPOBOJIMTH PacyieThl C MUCIOJIH30BAHUEM TIOHSATHI «MaccoBasi JIOJIS SJIEMEHTA B BEILIECTBE», «MaccoBasi JOJIs
PacCTBOPEHHOTO BEIIECTBA», «OOBEMHAs JI0JISI Ta3000pa3HOTO BEIIECTBAY.
MeranpeaMeTHbie pe3yJibTaTbl 00y4eHust
Yyanmiicst IOIDKEH ymemy.
COCTaBJIATH HA OCHOBE TEKCTa TaOJIMITBI, B TOM YHCIIe ¢ mpruMeHeHneM cpeacts UKT;
TOJT PyKOBOJICTBOM YUHTEJISl IPOBOJUTH OMOCPEIOBAHHOE HAOJIOJCHHE; MOl PYKOBOJCTBOM YUHTEIS
o(opMIISITH OTUET, BKITIOYAIOIINH OMMCAHKUE SKCIIEPUMEHTA, €T0 PE3YIbTaToB, BHIBOJIOB;
OCYIIECTBIISATh MHAYKTUBHOE 00001IeHHE (OT STMHMIHOTO JIOCTOBEPHOTO K 00IIEMY BEPOSITHOCTHOMY),
T. €. ONIPEAETATh OOIIME CYIIECTBEHHBIC IPU3HAKK BYX M 00Jiee 00bEKTOB M (PUKCHUPOBATh UX B (hopMe
TIOHATHS WU CYXK/ICHUS;
OCYIIECTBIIATh JEAYKTUBHOE 0000IIeHne (TO/IBEICHHEe E€IMHWYHOIO JIOCTOBEpHOro Toja  olliee
JOCTOBEpHOE), T. €. AaKTyaIM3UpoBaTh TOHATHE WIA CYKICHHE, U OTOXKIECTBIATH C HUM
COOTBETCTBYIOIIIME CYILIECTBEHHBIE ITPU3HAKH OHOTO MK 00jiee 0ObEKTOB;
OTIPEIEeTISITh ACHEKT Kiaccu(uKalny;
OCYIIECTBIIATH KIIACCH(PUKAIIHIO;
3HATh U UCTIOJNB30BATh Pa3IMUHbIE (HOPMBI MTPECTABICHNUS KiIacCU(UKALIUU.

TEMA 4 U3meHeHus npoucxoasimme ¢ Bemecrsamu (12 v)

IIpexmerHble pe3yJibTarbl 00yUeHHs!

Yyanmiics JOJDKEH ymemb.

KCIOJIB30BaTh MPU XapPAKTEPUCTHKE BEIIECTB MOHATHUS: <TUCTUIUISALMSDY, «IEPErOHKA», «KPUCTAILIM3ALIUN,
«BBINIAPUBAHNEY, «PUIHTPOBAHUEY, «BO3TOHKA, WIH CYOIUMAIH», «OTCTAUBAHUEY, «ICHTPU(PYTHPOBAHKEY,
«XUMHUYECKAsl PEAKLUS», «XUMUYECKOE YPAaBHEHHUE», «PEAKUMU COCIAMHEHUSD, «PEAKUUH Pa3IOKEHUD,
«peaKIMu OOMEHa», «PEaKIMH 3aMEICHUS», «PEaKIMH HEeUTpaIM3aluiy», <«OK30TEPMUUYECKUE DPEaKIN»,
«OHIOTEPMUYECKUE PEAKIUIY, «PEAKIIH TOPEHUSD), «KaTaTU3aTOPh», «(PEepMEHTHD», «OOpaTUMBbIE PEAKIHI,
«HEOOpaTUMbIE PEaKINNy», «KATATUTHYECKHE PEaKIUN», «HEKATATUTUYECKUE PEaKIUH», «psl aKTMBHOCTU
METAIUIOBY, «TUIPOIIU3Y;

YCTaHABNMBATh TMPUYMHHO-CIEICTBEHHBIC CBSI3M MEKIY (M3UYECKUMHU CBOMCTBAMU BEIIECTB U CHOCOOOM
pa3zesieHus: CMECei;

OOBSICHATH 3aKOH COXPAHEHHSI MAaCChI BEIIECTB C TOYKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUCHHUS,



COCTaBJISITh YPAaBHEHUS] XMMUUECKUX PEAKIMI HA OCHOBE 3aKOHA COXPAaHEHUsI MACChl BELLIECTB;
OIMCBhIBAaTh PEAKLMHM C IIOMOIIBI0 €CTECTBEHHOIO (PYCCKOIO WIM POJHOIO) SI3bIKa M SA3bIKA XUMHH;
KITacCU(HIMPOBATh XUMUYECKHAE PEAKIIMH MO YUCITY U COCTaBY MCXOJHBIX BELIECTB U MPOJIYKTOB PEAKIHU;
TerIoBOMY (P (eKTy; HarpaBICHHUIO MPOTEKAHUS PEaKIMH; YYaCTHIO KaTalu3aTopa;
UCTIONB30BaTh TAONMIly PAaCTBOPUMOCTH JUIS ONpPENENCHUS] BOMOXKHOCTH MPOTEKAHUS PEaKIuii OOMeHa;
ANEKTPOXUMHUECKUH Psill HAIPSHKEHUHM (AKTUBHOCTH) METAJUIOB JUISl ONPE/IEIICHNS] BO3MOXKHOCTH IIPOTEKAHUS
peakimii MKy MeTaJUIaMU 1 BOJHBIMU PacTBOpaMU KUCJIOT U COJIEH;
HaOJFO/IaTh M OTMCHIBAT MPU3HAKH M YCIIOBHS TEUEHNSI XUMHIECKHUX PEAKIHH, JAeNIaTh BEIBOIBI HA OCHOBAaHUHU
aHaJIM3a HAOJTIOZICHNH 33 HKCTIEPUMEHTOM;
IIPOBOJIUTH PACUEThI [0 XUMUYECKUM YPaBHEHUSIM Ha HAX0XKJIEHHUE KOJIMYECTBA, MACChl MM 00beMa PO yKTa
peaKuuK MO KOJIWYECTBY, Macce WIM OOBbEMY HCXOJHOIO BELIECTBA; C MCIOJIb30BAHUEM IOHITHUS IO,
KOIZIa MCXOJTHOE BEILECTBO JaHO B BHJIE PACTBOpA € 3aJaHHOM MacCOBOM JI0JIEH PacTBOPEHHOIO BELIECTBA
WU COAEPKUT OIIPECIICHHYIO 0JII0 IPUMECEHL.
MeranpeameTHble pe3yJibTaTbl 00y4eHHUs
Vyaniicst IOJDKEH ymems.
COCTAaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM 4HcIie ¢ npumeHenneM cpeacts KT,
CaMOCTOSATENIBHO O(QOPMIIITH OTYET, BKIIOUAOLIMN OIMCAHUE SKCIEPHUMEHTA, €ro pe3yiabTaToB,
BBIBO/IOB;
HCTIONIb30BaTh TAKOM BHJ MBICIIEHHOTO (MIEAILHOI0) MOJEIUPOBAHUS, KaK 3HAKOBOE MOJICTUPOBAHUE
(Ha mpuMepe ypaBHEHHI XUMUYECKHUX PEaKIIUii);
paznuars 00beM U coJiepsKaHNe MOHSATHH;
pazyarh poI0BOE U BUIOBOE TIOHSTHS;
OCYILECTBIIATH POJOBUIOBOE ONPE/IETICHUE TTOHSATHH.

TEMA S IIpaktukyMm 1. IIpocreiimue onepanuu ¢ BemecrsoM 3 yaca

JlpeamerHbie pe3yJbTaThbl 00yUYeHUs

Yyanmiicst IOJDKEH ymemby.

oOparmiarbcsi ¢ J1a0OpaTopHBIM OOOPYIOBAaHMEM MW HarpeBaTeIbHBIMHA TPUOOPaMH B COOTBETCTBHUHM C
MIpaBUJIaMU TEXHUKH O0€30IacHOCTH;

BBITIOJIHSTH TPOCTEHIIIHE MPHEMbI padOThl C Ja0OPaTOPHBIM O00OpPYIOBaHHEM: JTAOOPATOPHBIM IITATHBOM;
CIIUPTOBKOM;

HaOITI0aTh 32 CBOMCTBAMHU BEIIECTB U SIBJICHUSMH, TPOUCXO IIIIUMU C BEILIECTBAMU;

OIMUCBHIBATh XMMHUYECKUI SKCIEPUMEHT C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U SI3bIKA
XUMUH;

JIe1aTh BBIBOJIBI 110 PE3yNbTaTaM MPOBEAECHHOTO SKCIEPUMEHTA;

TOTOBUTH PACTBOPBI C OIPEIENICHHOI MacCcOBOIl J0Jiel paCTBOPEHHOTO BELIECTBA;

MPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIFO PACTBOPEHHOTO B HEM BEIllECTBA.

MetanpeaMeTHblie pe3yJbTaTbl 00y4eHUsI

Yyanmiics JIOJDKeH ymemb.

CaMOCTOSITENBHO MCIOJIL30BaTh OMIOCPEIOBAHHOE HAOIIO/ICHHE.

TEMA 6 PacrBopenue. PactBopsbl. CBOHCTBA pacTBOPOB 3JIeKTPOJIMTOB. 18 yacos

IIpeamernble pe3yIbTaTbl 00y4eHHst

Yyamumiics JOJDKEH ymemy.
HCIIOJIB30BATh IIPHU XapaKTEPUCTUKE IIPEBPALLICHUN BEILECTB MOHATUA: «PACTBOP», <AIEKTPOIUTHYECCKAs
JWCCOLIAALINSD, «AIIEKTPOJIMTBD?, «HEAIEKTPOJIUTBLY, «CTEIEHDb TUCCOLMALIUNY, «CUTIBHBIE TIEKTPOIIUTHD,
«CIabble AMEKTPOIUTHD), «KATHOHBD), «QHUOHBD, «KUCIIOTBD), «OCHOBAHUS, «COJI», «MOHHbIE PEaKIII»,
«HECOJICOOPa3yIOLINe OKCHIBDY, «CONeOOPasyIOIIe OKCUJbI»Y, «OCHOBHBIE OKCHIBD), «KHUCIOTHBIE
OKCHJIBD», «CPEIHUE COJIN», KKUCIIBIE COJINY», «OCHOBHBIE COJNY, (TEHETUUECKUN PSID), «OKUCIIUTEIILHO-
BOCCTaHOBUTEIIBHBIE PEAKLIUI, «OKUCIIUTENDY, «BOCCTAHOBUTEIIb), «OKUCIIEHHUEY, «BOCCTAHOBIICHUEY,
OIMMCBIBATh PACTBOPEHUE KaK (PUBMKO-XUMHUYECKHH MPOLIECC;
WUTIOCTPUPOBATh TIPUMEPAMU  OCHOBHBIE TIOJIOKEHMsSI TEOPUU  DJIEKTPOJIUTUYECKOW JIHCCOLMALINM,



TEHETUYECKYIO B3aMMOCBSI3b MEX/Ty BEILIECTBAMU (TIPOCTOE BELIECTBO — OKCUJI — MMAPOKCU]L — COJIb);
XapaKTCpU30BaThb 06H_II/I€ XUMHUYECKHE CBOMCTBA KHCJIIOTHBIX M OCHOBHBIX OKCHI0B, KHCJIOT,
OCHOBaHMM M COJEA C TO3ULMA TEOPUM BJIEKTPOJIMTUYECKOM JUCCOLMALMU;  CYLIIHOCTh
ANEKTPOJIMTUYECKOM TMCCOLMAIMU BEILIECTB C KOBAJIEHTHOM MOJIIPHOM M MOHHOW XUMHUYECKOU CBSI3bIO;
CYILLHOCTb OKHCJIUTEIIbHO-BOCCTAaHOBUTENBbHBIX PEAKLIUIA;
MPUBOJUTH MPUMEPBI PEAKLMHI, MOATBEPKIAIOIINX XUMHUYECKHE CBOMCTBA KUCJIOTHBIX U OCHOBHBIX
OKCHJIOB, KUCJIOT, OCHOBAHUI U COJIEH; CYIIECTBOBAaHUE B3aMMOCBSI3M MEKIYy OCHOBHBIMM KJ1acCaMy
HCOPraHNM4CCKUX BCIICCTB,
KITaCCU(PUIMPOBATH XUMIIECKHE PEAKLIMH TT0 «M3MEHEHUIO CTETICHeH OKHCIICHHS SJIEMEHTOB, 00pa3yrOIMX
pearupyroiye BelecTBay;
COCTaBJISITh YPABHEHUS  DJIEKTPOJMTUYECKOM JUCCOLMALIMMA  KHUCIIOT, OCHOBaHM W  COJICH;
MOJIEKYJISIPHBIE, TIOJIHBIE M COKpAIllEHHbIE MOHHBIE YPaBHEHUS PEAKIMN C y4acTHEM 3JIEKTPOJIUTOB;
YPaBHEHUS OKHCIIUTEILHO-BOCCTAHOBUTEINIBHBIX PEAKLIMM, HCIHOJIb3Yys METOJ] 3JIEKTPOHHOro OallaHca;
YpaBHEHMsI  pEaKiMi, COOTBETCTBYIOIIMX  IOCIEIOBATENbHOCTH  («IIEMOYKE»)  MpeBpalleHUi
HEOPraHWYECKUX BEIIECTB Pa3INYHbIX KIIACCOB;
OTIPENENSTh OKHUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAHOBJICHHE B OKHUCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIIUAX]
YCTaHaBJIMBATb MNPHUYMHHO-CICACTBCHHBLIC CBA3H: KJIACC BEOIECTBA — XHUMHWYCCKUC CBOMCTBaA
BEIIECTBA;
HaOJI0ZIaTh 1 OIMCHIBATH PEAKIMU MEXKIY MIEKTPOIMTAMH C MOMOIBIO €CTECTBEHHOTO (PYCCKOTO WU
POJTHOTO) SI3bIKA U SI3bIKA XUMHH;
MIPOBOJIUTE OIIBITHI, TIOITBEPKIAIOIIME XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX
BEIIECTB.

MeranpeaMeTHbie pe3yJibTaTbl 00y4eHust

Yyanmiicst TOJDKEH ymemby.
ACJIaTb ITIOMETKH, BBITIMCKH, IIMTUPOBAHUEC TCKCTA,
COCTaBJIATh JIOKJIA/L;
COCTaBJIATH HA OCHOBE TEKCTa rpadMKH, B TOM UK CIIe ¢ mpuMeHeHueM cpencts MKT;
BJIAJIETh TAKMM BHJIOM M3JIOKEHHUS TEKCTA, KaK PacCyKJICHHE;
UCTIONBb30BaTh TAKOW BUJ] MBICJICHHOTO (MI€aTbHOI0) MOJEIMPOBAHKUS, KaK 3HAKOBOE MOJECIMPOBAHUE
(Ha TpuMepe ypaBHEHUH peakIui JWCCOIMAllM, WOHHBIX YPaBHEHUHN peakIui, IMOITypeaKIui
OKHCJICHHUS-BOCCTAHOBJICHUS);
pa3nuyaTh KOMIOHEHTHI JOKa3aTelbCTBa (TE3UC, apryMEeHTHI U GOoPMY J1I0Ka3aTeIbCTBA);
OCYLIECTBIIATH NPSIMOE UHAYKTUBHOE JI0KA3aTeIbCTBO.

TEMA 7 IIpakTtukym 2. CBOMCTBA PACTBOPOB JIeKTPOJIUTOB.1 yac
4.PenieHue 3KCIEpUMEHTAIbHBIX 3a/1a4

IIpeamerHble pe3ybTaTbl 00y4eHUsT
VYyanmiicst 0JDKEH ymembp.
oOpamarecsi ¢ J1abOpaTOpHbIM OOOpPYIOBAaHMEM M HarpeBaTeNbHBIMU MPUOOpaMH B COOTBETCTBHU C
MpaBUJIaMU TEXHUKH O€30IaCHOCTH;
BBINOJIHATD MPOCTEHIIINE MPUEMBbI 00paIeHusI ¢ J1a00paTOPHBIM 000PYIOBAHUEM: JTA00OPATOPHBIM ITATHBOM,
CITUPTOBKOW;
HaOMI0IaTh 32 CBOWCTBAMHU BEILIECTB U SBICHUAMHU, IPOUCXOISIINMHU C BEIIECTBAMH,
OIKCBHIBATh XUMUYECKHUI SKCIIEPUMEHT C TIOMOILIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POIHOTO) SI3bIKA U SI3bIKA
XUMUU;
JIeTIaTh BBIBOJIBI IO PE3yNbTaTaM MIPOBEICHHOTO 3KCIIEPUMEHTA.
. MeranpeameTHble pe3yJibTaTbl 00y4eHust
Yyamuiics JoIKeH ymems.:

OTIPeNIeNATh, UCXO U3 y4eOHOH 3amauu, He0OX0MMOCTh HEMOCPEICTBEHHOTO WM OMOCPEIOBAHHOTO

HaOJIIOAEHHS;

CaMOCTOSITENBEHO (JOPMHUPOBATH MPOTPAMMY IKCTIEPUMEHTA.



VI. ®OPMbI KOHTPOJISI YPOBHS JOCTUXKEHUN OBYUYAIOIUXCS U KPUTEPUH
OLEHKHA
dopmamMu KOHTPOJISL YPOBHS TOCTIKEHUH YIaITUXCSl SIBISIFOTCSI KOHTPOJIBHBIE paOOTHI, TECTHI.

Pesynbpratel OOy4eHHS] XUMUU JOJDKHBI COOTBETCTBOBAaTh OOIIMM 3ajJadaM TMpeaAMeTa u
TpeOOBAHUAM K €T0 YCBOCHHUIO.

Pe3ynbrartel 0OyueHUsT OIEHUBAIOTCS MO MATHOATEHOUW cucteme. [Ipu OlleHKe YYWUTBIBAIOTCS
CIIEYIOIIME KaYECTBEHHbIE IIOKA3aTEIN OTBETOB:
riryorHa (COOTBETCTBUE M3YYCHHBIM TCOPETHUSCKUM 0000IIECHUSIM);

OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B TIPOrpaMMe YMEHHSIM TMPUMEHSATH IOJIYyYCHHYIO
MH(OPMAIIHIO);
MOJIHOTA (COOTBETCTBUE 00BEMY MPOTPAMMBI ¥ HHPOPMAIIUU YICOHUKA).

[Ipu o1ieHKE YUYUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIIEeCTBEHHBIE WM HECYIIECTBEHHBIE).

CymiecTBeHHBIE OMIMOKK CBS3aHBI C HEIOCTaTOYHOW TIyOMHOW W OCO3HAaHHOCTBIO OTBETA
(HampuMep, YYEHUK HENPaBUIIBHO YKa3ajdl OCHOBHBIC TPU3HAKK TOHSATHUH, SBICHUMN, XapaKTepHBIE
CBOMCTBa BEIIECTB, HENPABWIbHO CHOPMYIMPOBaN 3aKOH, MPABWJIO M T. I. WJIM y4YEHUK HE CMOT
MPUMEHUTh TEOPETUYECKUE 3HAHMS Uil OOBSICHEHHS U TIPEACKA3aHMs SBJICHHM, YCTAaHOBJICHUS
MPUYMHHO-CIICJICTBEHHBIX CBS3€M, CPAaBHEHUSI U KJIACCU(PUKAIIUU SIBJICHUH U T. I1.)

HecymiectBeHHble OmMOKN ONpEAEAIOTCS HEMOJHOTON OTBETa (Hampumep, yIylleHne U3 Buaa
KaKoro-mmbo HexapakTepHOro ¢akra MpH ONHMCAHUU BellecTBa, mporecca). K HUM MOXHO OTHeCTH
OTOBOPKH, OTHMCKH, JIOMYIICHHBIC 1O HEBHUMATEIHLHOCTH (Hampumep, Ha JBa U Oojee ypaBHEHHS
peakIyii B TOJITHOM HOHHOM BHJIE IOTYIIIEHA O/THA OITMOKA B 0003HAYCHHH 3apsiia HOHA).

Pe3ynbrarel 0OydeHust MPOBEPSIOTCS B MPOIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB YYAIIUXCS, a TAKKe
P BBITIOJIHEHUHA UMH XUMUYECKOTO IKCIIEPUMEHTA.
OueHka TeopeTH4ecKnX 3HAHUH

OtMmeTKka «S5»: OTBET MOJIHBIA U IPaBUJIbHBIN HA OCHOBAHNUH U3YYEHHBIX TEOPHH;
MaTepuai U3J0KEH B ONPeIEICHHOMN JIOTUYECKO MOCIIeI0BaTEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSATEIIbHBIN.
OtMmeTka «4»: OTBET MOJHBIN U TPaBWIbHBIM HA OCHOBAaHWH U3YYECHHBIX TEOPHUI;
MaTepuaj U3JI0KEeH B OIpPe/IeTICHHON JIOTHYECKOM MOCIeA0BaTeIbHOCTH, [IPH ATOM JOMYIICHBI IBE-TPU
HECYyLIECTBEHHbIE OIIUOKHU, UCTIPABICHHBIE IO TPEOOBAHUIO YUUTETIS.
OtMmetka «3»: OTBET TOJIHBIN, HO MPU 3TOM JOIYIIeHAa CYIMIECTBEHHAs] OMMUOKA WM OTBET HEIOTHBIMU,
HECBSI3HBIN.
OtmeTKa «2»: MpU OTBETE OOHAPY)KEHO HEMOHMMAHME yJalllUMCS OCHOBHOTO COJAEp KaHMsI y4eOHOTO
MaTepuaga WK JOMYyHIEHbl CYIIECTBEHHbIE OIIMOKU, KOTOpBIC y4aIIMiCs HE MOKET MCHPAaBUTH IMPU
HABOJSIIMX BOIPOCAX YUUTES.
OtmMmetka «1»: oTcyrcTBHE OTBETA.

OuneHka IKCIepuMeHTAJIbHBIX YMEHHH
OneHka CTaBUTCS HA OCHOBAHUW HAOIIOJCHHUS 32 YJalllUMCs U MUCbMEHHOT0 OTYeTa 3a padoTy.
OtmeTka << 5 »: paboTa BBINOJIHEHA MOJHOCTHIO U MPABUIBHO, CIIEIaHbl IpaBUiIbHbIC HAOIIOACHUS U
BBIBOJIBI;
HKCIEPUMEHT MPOBEJIEH M0 TUIAHY C YYETOM TEXHHUKHU O€30MacHOCTH U MPaBUil pabOThI C BEIIECTBAMH U
o0opynoBaHueMm;
MPOSIBIIEHBl OPraHU3AIMOHHO-TPYAOBBIE YMEHHs (TOJACPKUBAIOTCS YHCTOTa pabodero Mecta u
MOPSIIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCSI PEAKTHBBI).
OtmeTka «4»: paboTa BBIIIOJIHEHA NMPABUJIBLHO, CIICIAaHbI MPABUIIbHBIC HAOMIOACHUS U BBIBOJBI, HO MPHU
3TOM SKCIIEPUMEHT MPOBEJICH
HE TIOJTHOCTBIO UJTH JIOMYIICHBI HECYIIECTBEHHBIE OITMOKH B paboTe C BEIIeCTBAMU U 000PYyI0BaHUEM.
OtmeTtka «3»: paboTa BBIMOJTHEHA WPABUIRHO HE MEHEEe YeM HAroJOBHUHY WM JOIYIIEeHa
CylIecTBeHHas OIIMOKa B XOJ€ HKCIEPUMEHTa, B 00BSICHEHUH, B OPOPMIICHUN PabOThI, B COOMIOICHUN
MPaBWJI TEXHUKH O€30MacHOCTH MpHU pabdoTe C BEIIECTBaMU M 000PYIOBaHHEM, KOTOpas HCIPAaBIISIETCS
o TPEOOBAHUIO YUUTEIS.
OtmeTKa «2»: TomyIieHsl aBe (1 0oJiee) CyIIeCTBeHHbIE OTMOKU B X0/ IKCTIEPUMEHTA, B OOBSICHEHUH,
B oopmiieHHH paboThl, B COONIOIEHUH MPAaBMJI TEXHUKH OE30MaCHOCTH MPH paboTe ¢ BEIIECTBAMH U
o0opynoBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUTH JaXKe TI0 TPEOOBAHHUIO YUUTETIS.



OtmeTka «1»: paboTa HE BBIIIOIHEHA, Y yIaIIErocss OTCYTCTBYIOT SKCIIEPUMEHTATbHBIC YMEHUS.
Ouenka yMeHHUil pelIaTh IKCNEPUMEHTAJIbHbIE 321241
OtMmeTKa «5»: IJIaH PEelIeHHs] COCTABIICH MTPAaBUIIBLHO;
MIPABWIIBHO OCYIIECTBIICH MOA00P XUMHYECKUX PEaKTHBOB M 000PYI0BaHNUS;
JTAHO TOJIHOEC OOBSICHEHUE U CIICTTAHBI BBIBO/IHI.
OtMmeTKka «4»: IJ1aH pelIeHHs] COCTABIICH MTPAaBUIIBLHO;
MPABWJIBHO OCYIIECTBIICH MOAOOP XMMHUYECKHX PEAKTUBOB U OOOPYIOBAHMSI, TIPU STOM JOMYIICHO HE
0oJiee IByX HECYIIECTBEHHBIX ONTMOOK B 00BSICHEHUH M BBIBOJIAX.
OtMmetka «3»: IJIaH PEIICHHUs] COCTABIICH MTPAaBUIILHO;
MPAaBUJILHO OCYIIECTBJIEH TOA00P XUMHYECKUX PEAaKTUBOB W OOOpyAOBaHHS, HO JIONYIIEHA
CyIIIECTBEHHAs OmMOKa B OOBSICHEHUU U BHIBOJIAX.
Otmerka «2»: nmomymieHsl 1Be (u OoJiee) CyIIeCTBEHHBIC OIMMOKHM B IUIAHE pEIICHHs, B TOAOOpe
XUMUYECKUX PEaKTUBOB U 000PYI0BaHHUS, B O0OBSICHEHUU U BBIBOIAX.
OtMmetka «1 «: 3amaya He pelieHa.
Ouenka yMeHHUil peliaTh pacyeTHbIE 321a4H
OtMmeTKka «5»: B JIOTHUECKOM PACCYKJICHHH W PEIICHUH HET OMMOOK, 3a7ada pelieHa pardoHaTIbHBIM
criocoOom.
OtMmeTKa «4»: B JIOTHYECKOM PACCYXKICHUHU U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3a/a4ya penieHa
HepaIMoHAIBHBIM CTIOCOOOM WJIH JIOMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OMMOOK.
OtMmeTka «3»: B JIOTHYECKOM PACCYXJCHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOTYIIEHA CYIIECTBEHHAs
omuOKa B MAaTEMaTHYECKUX pacyeTax.
OTMmeTKa «2»: UMEIOTCS CYLIECTBEHHBIE OIINOKU B JIOTMUYECKOM PACCYKIACHUH U PEIICHUU.
OtmeTtka «1»: 3aaua He penieHa

Ounenka NMCbMEHHBIX KOHTPOJILHBIX padoT
OtMmeTKa «5»: OTBET MOJHBIA U TPaBUJIBLHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIHOKA.
OtMmeTKa «4»: OTBET HETOJHbIN WK JIONYIIEHO He 00Jiee IByX HECYIIECTBEHHBIX OIINOOK.
OtmeTka «3»: paboTa BBINOJIHEHA HE MEHEE YeM HAIOJIOBUHY, IOMYIIeHa OJlHA CYLIECTBEHHAs OIIMOKa
U IBE-TPHU HECYILIECTBEHHBIE.
OtmeTKa «2»: paboTa BBIIIOJIHEHA MEHEE YEeM HAIOJIOBUHY WUJIM COJIEP’KUT HECKOJBKO CYIIECTBEHHBIX
OILINOOK.
OtmMmetka «1»: paboTa HE BBITOTHEHA.
[Ipu oueHke BBIMOJIHEHHS] MUCHMEHHONW KOHTPOJBHOM pabOThl HEOOXOAWMO YUYUTHIBaTh TPeOOBaHUS
eauHoTro opdorpaduaeckoro pexuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO paboTy KOPPEKTUPYET MPEIIeCTBYIOUUE OTMETKH 32 YETBEPTb,
MOJIYroJIue, oI

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

Y4ebHO-MeTOANYECKUN KOMIUIEKC I U3yUeHHsI Kypca XUMHUM B 8—9 KiaccaX, CO3/1aHHbIA aBTOPCKUM
KOJUIEKTUBOM 1071 pykoBojacTtBoM O. C. T'abpuensHa, COAEPKUT, KpoMe Y4eOHUKOB, y4eOHO-
METOJIMYECKUE U JAUAAKTUYECKHE MOCOOUs, TeTPaau AJIs BBIIOJIHEHUS JJAOOPATOPHBIX U MPAKTHUECKUX
paboT u npyrue.

YMK «Xumus. 8 kaace»

1. Xumus. 8 knacc. YueOnuk (aBtop O. C. I'abpuensin). 288 c.;

2.Metoauueckoe nocodue. 8—9 knaccel (aBtopsl O. C. 'abpuensH, A. B. Slurykosa). 224 c.;
3.HacronpHas kuura yuutens. 8 kiace (aBropsl O. C. I'abpuensn, H. I1. Bocko6oitHukosa, A. B.
SAmyxosa). 400 c.;

4.Pabouas Tetpans. 8 kiacce (aBropsl O. C. 'abpuensn, C. A. Cnaakos). 208 c.;

5.KoHTposnbHbIe U TpoBepouHble paboThl. 8 ki1accel(aBTopsl.C. 'abpuensH u ap.). 160 c.;

6. Xumus B TecTax, 3ajauax, ynpaxsHeHuax. 8—9 kuaccel (aBtopsl O. C. 'abpuensn, H. I1.
BockoboiinukoBa). 352 c.;

7. Terpanp A 1abOPaTOPHBIX OMBITOB U MpakTHUeCKuX padoT. 8 kinacc (aBropel O. C. ['abpuensH, A.
B. Smykosa). 96 c.;



8. Xumuueckuit axkciepuMeHT B kouie. 8 kinace (aBtopet O. C. 'abpuensia, H. H. Pynos, B. U.
Tonkynos). 304 c.;
9. Xumus. 8 kiacc. DIEKTPOHHOE MYJIBTUMEIUINHOE U3IaHUE.

PexoMeH/1a1MH 110 OCHAIIEHUIO Y4e0HOI0 Ipoiecca
HarypajbHble 00beKThI

HarypanbHbie 00bEKThI, HCTIONB3YeMbIe B O0YIEHUH XUMUH, BKIFOYAIOT B Ce0s1 KOJUIEKIIMM MUHEPAJIOB
Y TOPHBIX TOpPOJl, METAUIOB U CIUIABOB, MUHEPAIBHBIX YIOOPEHM, IIacTMacc, KayqyKoB, BOJIOKOH U T. JI.
OsnakomiieHHe ¢ oOOpa3liaMi HMCXOAHBIX BEHIECTB, TIONYIMPOAYKTOB W TOTOBBIX H3/ICIMH  TIO3BOJISIET
o0yJarommmMcst TOTYYUTh HArTISHBIE TPEICTABICHNST 00 3THX MaTepHalaX, MX BHEIIHEM BHIE, a TAKKE O
HEKOTOPBIX (DM3MYECKHX CBOWCTBAaX. 3HAUHMTEIbHBIE Y4EOHO-TIO3HABATENIBHBIE BO3MOXKHOCTH HMEIOT
KOJUIEKIIMH, M3TOTOBJICHHBIE CAMUMH 00ydarormmmMucs. [IpeameTs! s Takix KOJUIEKIH COOMPAtOTCst BO BpeMst
9KCKYPCHH M IPYTUX BHEYPOUHBIX 3aHATHI.

Kommeximn  MCMONB3yIOTCS  TOJIBKO IS O3HAKOMJIGHHSI OOYYalOIMXCS C BHEIIHUM BHJIOM U
(MBMYECKUMU CBOMCTBAMHM HW3y4aeMbIX BEIIECTB M MarepuaioB. sl mpoBeAeHHMs XUMUYECKHX OIBITOB
KOJUIEKIIMH HUCTIONB30BATh HEJB351.

XUMHYECKHE PEAKTHBBI H MATEPHATBI

OOpariieHrie CoO MHOTUMH BEIIIECTBAMH TPEOYET CTPOTrOro COOMIOICHHST TIPABMIT TEXHUKH O€30T1aCHOCTH,
0COOEHHO TP BBINOJIHEHUH OIBITOB CaMMMH oOydaroimMucs. Bece HeoOXxoauMble Mepbl PEI0CTOPOKHOCTU
YKa3aHbBI B COOTBETCTBYFOIIMX TOKYMEHTAX M MHCTPYKIIMSX, & TAKKE B TIOCOOMSX JUTS YIUTEICH XIMHH.

Bcee PCAKTHMBBI W MaTCpualibl, HYXHBIC I IHPOBCACHHA JACMOHCTPALIMOHHOIO W YYCHHYCCKOI'O
AKCIIEPUMEHTA, TTOCTABIISIFOTCS B 00Pa30BaTEbHBIC YIPSKACHHS OOIIEro oO0pa3oBaHUs IIEHTPATM30BAaHHO B
BHUJIE 3apaHee CKOMIUIEKTOBAaHHBIX HA0OpoB. [Ipr HEOOX0IMMOCTH MTPUOOPETEHHST JOTIOTHUTEIIHHBIX PEAKTHBOB
Y MaTepHalioB CIeyeT 00paiaThCcsi B CCIHATM3UPOBAHHBIC MAra3vuHBL.

Xumunueckasi J1aopaTopHas 10Cy/1a, ANNAPATHI M IPUOOPHI

XuMuueckasl mocyza MoApa3eisaercsl Ha JIBe IPYMIbL: MPeAHa3HAYCHHYIO IS BBINOJHEHUS OIBITOB
00YUaIOIIMMHUCS U 1711 IEMOHCTPALIMOHHBIX OIBITOB.

[IpuOopel, anmapaTtsl W YCTAHOBKW, HCIHOJIb3yeMbIE HA YpPOKAaX XUMHUH, KIacCU(HULIMPYIOT Ha OCHOBE
MPOTEKAIOIIMX B HUX (PU3MUECKUX U XUMUYECKUX IPOLECCOB C YYaCTHEM BEILECTB, HAXOSIIUXCS B PA3HBIX
arperaTHbIX COCTOSIHUSIX:

1) npuOOpsl It PabOThl € Ta3aMM — TIOJIydeHHE, COOMpaHWe, OYKCTKA, CYIIKA, TOTJIONICHHE Ta30B;
peaKIMK MEXKIy MOTOKAMH Ta30B; PEaKLMU MEX/Ty Ta3aMH B 2JIEKTPUUECKOM Paspsifie; Peakuy MEXKIy razamu
TIPY TIOBBIILIEHHOM JABJICHUH;

2) armapatbl ¥ IPUOOPHI VIS OTIBITOB C KUAKAMU U TBEPIHIMU BEILIECTBAMH — MEPErOHKA, (PUIIbTPOBaHMUE,
KpUCTAJUTM3aIMs; TPOBEJICHUE peakiMii MeXIy TBEPABIM BEIIECTBOM M JKUJAKOCTBIO, JKUJIKOCTBIO U
AKUIKOCTBIO, TBEPILIMU BELIIECTBAMHU.

Bre 31011 Knaccudukaimy HaXoAATes ABE TPYIIb yueOHOM anmaparypsi:

1) U U3y4EHUS TEOPETUUECKUX BOIPOCOB XUMHHU — WILTIOCTPALIMS 3aKOHA COXPAHEHHS MacChl BEILIECTB;
JIEMOHCTPAIMS AIEKTPOIPOBOJHOCTH PACTBOPOB; JEMOHCTpALIUS JIBHKEHHUS HMOHOB B AIIEKTPHYECKOM IIOJIE;
M3yYeHUE CKOPOCTH XUMUYECKOU PEaKIMU M XUMUYECKOTO PABHOBECHS;

2) JUTSL WWUTFOCTPALIMK XMMHUYECKIX OCHOB 3aBOJICKMX CIIOCOOOB TOJTy4eHHUs] HEKOTOPBIX BELIECTB (CEpHOI
KHCJIOTBI, aMMHaKa  T. J1.).

BcromorarensHyro  posib  MIpalOT M3MEPUTENbHBIE W HarpeBaTeibHbIE MPUOOPBI, pasIMYHbIC
MPUCHIOCOOIICHUSI TS BBITOJTHEHUSI OTIBITOB.

Monean

OObexTaMy MOZCIMPOBAHUS B XUMUU SIBISIFOTCS aTOMBI, MOJIEKYJIIbI, KPUCTAILTBL, 3aBOJICKUE aIlIlaparhl,
a TaKe MPOUCXOJIHE MpOoIecChl. B mpenosaBaHiy XMMHUW HCTIONB3YIOTCS MOJENH KPUCTAJUTHYECKIX
pemérok anmmaza, rpadmra, cepsl, Qocdopa, okcuma yraepoma(lV), Homa, skenmesa, Memy, MarHus.
[TpOMBIIIIEHHOCTHIO BBITYCKAIOTCS HA0OPHI MOJIENEH aTOMOB JUISI COCTAaBJICHUS IIAPOCTEP KHEBBIX MOJENeH
MOJIEKYII, KOTOPBIE, K CO’KANICHHIO, B OCHOBHOM UCIIOJIB3YFOTCS IPU U3YYEHUU OPTAHIYECKON XUMUHL.

YueOHble MOCOOHSI HA IEYATHOH OCHOBE

B mporiecce 00ydeHMsT XMMHUM HCHONB3YIOT CIHEAYIOLIME TAONHUIBI MOCTOSHHOTO 3KCIIOHUPOBAHMS:

«[lepuomuieckas cucrema xumuaeckux snemenToB J[. M. MenneneeBay, «Tabmuiia pacTBOPUMOCTH KHUCIIOT,



OCHOBAHMH U COJIEW», « NEKTPOXUMUYUECKUM ST HAMPSHKEHUH METAIUIOBY» U JIp.

JU1sl OpraHu3aIii CaMOCTOSITENIBHOM PaboThl 0OYYArOIIMXCS HAa YpOKaxX HCIOJB3YIOT Pa3HOOOpas3HbIe
JMIAKTHYECKUE MaTepHaIIbl: TETpay Ha MEYaTHONW OCHOBE WM OT/ENbHBIC pabovMe JIMCThI — HHCTPYKLIUH,
KapTOYKU C 33JaHUSMU PA3HOW CTENEHH TPYAHOCTU U1 M3y4eHUs] HOBOTO MarepHaiia, CaMOIPOBEPKH H
KOHTPOJIS 3HAHUM.

JKpaHHO-3BYKOBbBIE CpeJCTBA 00y4eHHs!

K sKpaHHO-3BYKOBBIM CpesicTBaM 00Y4eHHsI OTHOCST TaKUe MOCOOHsI, KOTOPbIE MOT'YT ObITh BOCIIPUHSTHI
3peHreM U CITyxoM o0ydarormxcst. OcoOEHHOCTBIO SKPaHHO-3BYKOBBIX CPEICTB O0YUEHUS SIBIISIETCS TO, UTO VTSI
BOCIIPUSITHSI UX COZICpP)KaHHsl HEOOXOJMMO HCIOJB30BaTh TEXHUYECKHE YCTPOMCTBA, KOTOPHIE COCTABIISIOT
TPYIITY TEXHHYECKUX CpelCTB 00ydeHus. be3 TeXHWYeCKnx cpeicTB OOy4eHHs! SKpaHHO-3BYKOBBIE CpPEICTBA
00y4eHHs MEPTBBI.

DKpaHHO-3BYKOBBIC TIOCOOHSI Pa3/IeIISFOT Ha TPHU OOJIBIIINE TPYIMIBL: CTATUYHBIC, KBA3UANHAMIYIHBIC H
JHaAMAYHBIE. K CTaTHYHBIM 3KPaHHO-3BYKOBBIM CPEICTBAM OOYUYEHHSI OTHOCSTCS TUA(UIIbMBI, AUAO3UTUBBI
(crmaiizpl), €MMHIYHBIE TpaHCHApaHThI i rpadonpoexTopa. Cepur TpaHCTIAPAHTOB TIO3BOJISIFOT UMHUTHPOBATH
JBIDKEHHE TYTEM TOCIIe/IOBATENTFHOTO HAJIOKEHHUSI OJTHOTO TpaHCIapaHTa Ha Jpyrod. Takue ceprn OTHOCAT K
KBa3WIMHAMUYHBIM SKPaHHBIM TTOCOOHSIM.

JIMHAMUYHBIME ~ DKPAHHO-3BYKOBBIMU ~ TTOCOOMSIMU ~ SIBIISIFOTCSL  TIPOM3BEICHHS — KuHematorpada:
JOKYMEHTAIIBHOTO, XPOHUKAJIFHOTO, MYJIBTHTUTMKAIOHHOTO. K 3TOi 5Ke rpyTiIe OTHOCSATCS 3KpaH-HO-3ByKOBBIE
cpencrBa 00ydeHus, it padOThI ¢ KOTOPHIMU HEOOXOTMMa KOMITHIOTEPHAS TEXHUKA.

Texunyeckue cpeacraa 00y4eHus

K Texamueckum cpenctBam  oOyuenusi (TCO) OTHOCAT yCTpPOKMCTBA, € TIOMOIIBIO KOTOPBIX
00y4JarommmMcst TIpeIbsIBISIETC MH(OpMAIMS SKPaHHO-3BYKOBBIX CPEICTB 0OydeHHs. BoNbIIMHCTBO Tex-
HUYECKUX CPEICTB OOydeHHUs (Pa3TuyHOTO pPOJA TPOEKTOPBI, TEJIEBH30pPhI, KOMIBIOTEPHI U T. J1.) HE
pa3pabaThIBAIIMCh CIICIMAITBHO TS IITKOJTBI, @ N3HAYAITBHO CITYXKIJIM CPEICTBOM TIepeiadu U 00-
paboTku rHbopMaIwi. B yueOHO-BOCTIMTATEIEHOM TIPOIIECCE TOJBKO KOMITBIOTEP MOYKET HCIIONB30BaThCS 0e3
SKPaHHO-3BYKOBBIX CPEJICTB O0YUEHHs, HO MCKIIFOUMTEINHHO IS PEIICHHS 33/1ad Hay9IHOW OpraHu3alliy TPyIa
YUUTEJIS.

[Ipy KOMIJIEKCHOM HCHOJIL30BaHUU CPEICTB OOy4YEHHs HEM30ekKeH BOIPOC O BO3MOXHOCTU 3aMEHbI
OJTHOTO TIOCOOMSI IPYTUM, HarpuMep, AEMOHCTPAIIMOHHOTO WX JIA0OPaTOPHOTO OIThITa €r0 N300paKeHUEM Ha
skpane. Hdopmariys, coneprkariasics B 3KpaHHOM ITOCOOWH, MPEJICTaBIIIET cO00H JIUIIB OTPayKEHHE PEaTbHOTO
MHpa, U MO3TOMY OHa JIOJDKHA MMETh OINOpY B YYBCTBEHHOM OIbITE. B mpoTHBHOM citydae (opMupyroTcs
HETpaBWIIbHbIE U (hopMaibHble 3HaHUSA. OcOOEHHO OmacHO (POPMHUPOBAHWE MCKAKEHHBIX MPOCTPAHCTBEHHO-
BPEMEHHBIX TPEACTABIICHU, TOCKOJbKY TMPOCTPAHCTBO M BpEMsl 3KpaHa 3HAYUTEIbHO OTIMYAIOTCA OT
peasTbHBIX. DKpaHHOE IOCOOHE HE MOXKET 3aMEHUTh CO00M pealbHbIM 0OBEKT B MPOLIECCE €ro MO3HAHUS BBUILY
TOT0, YTO OHO HE MOYKET ObITh MICTOYHUKOM UyBCTBEHHOT'O OIIbITAa O TAKMX CBOMCTBaX 0OBEKTa, KaK IBET, 3arax,
KPUCTAJUTMYECKOE CTPOEHHE U T. 1. B TO ke BpeMsi py HATMYMK Y 00Y4YarOLMXCS IOCTaTOYHBIX YYBCTBEHHBIX
3HAHUN Ha HEKOTOPBIX ATarax oOy4eHHs BOCIIPOU3BEICHUE XUMUYECKOTO OIbITa B SKPAHHOM ITOCOOUH MOKET
OBITH O0JIEE 11€71eCO00PA3HBIM, YeM €TI0 MOBTOPHAs AEMOHCTPALHSL.

[Ipy wWCTONB30BaHUM TEXHUYECKUX CPEACTB OOYUEHHs CIIEyeT YYWThIBaTh BPEMEHHbIC OTpaHHYEHUS,
Haaraemble CanurapHeiMu  mpaBwiamMu u HopMamu (CanlluH). HempeppiBHas npoAomKUTENBHOCTD
JIEMOHCTPAIMM BUICOMATEPUATIOB HA TENIEBU3HMOHHOM SKpaHE M HAa OOJIBILIOM 3KpaHe C HCIOJb30BAHHEM
MYJIBTUMEIMIHOTO MPOEKTOpa HE JIOJDKHA MPeBbIIIaTh 25 MUH. Takoe e orpaHnieHrne — He 0osee 25 MUH —
pacIpocTpaHsieTcss Ha HEMpPephIBHOE HCIIONIBb30BaHUE HMHTEPAKTUBHOW JOCKM M HA HEMPEphIBHYIO paboTy
OOYUaIOIIMXCsl C MEPCOHAIbHBIM KOMIBIOTEPOM. YUHCIIO YPOKOB C HCIHOJIb30BAHMEM TaKHMX TEXHHUYECKHX
cpencTB OOydeHusl, KaK TEeNEeBU30p, MYIBTUMEIUHHBIM MPOEKTOP, MHTEPAKTUBHAS JIOCKA, JOJDKHO OBITh HE
Oomee I1IeCTH B HEZENMIO, a ¢ paboToil 00yJaIOIIUXCsl C MEPCOHATBLHBIM KOMITBIOTEpPOM — He Oojiee TpEX B
HEJIETIO.

Oo0opynoBaHue Ka0UHETa XUMUH

Kabuner xumuum nomkeH ObITH OOOPYIOBAaH CIEIMATGHBIM JIEMOHCTPAMOHHBIM cTOJOM. JIist

obecrieueHus JTydIleld BUIMMOCTH JIEMOHCTPALIMOHHBIHM CTOJT PEKOMEHIYeTCsl YCTaHABIMBATh HA MOAMYM.
B kabunerax XMMHMHU YCTaHaBIHMBAIOT JBYXMECTHBIE YUEHHUYECKHE JabOpaTOpHBIE CTONBI C TOJBOJIKON
SMIEKTPOSHEPTUU. YUSHHYECKHUE CTOJBI JIOJDKHBI UMETh TMOKPBITHE, YCTOMUYMBOE K JEHCTBHIO arpecCHBHBIX
XUMUAYECKUX BEIECTB, M 3allIUTHbIE OOPTUKH IO HApyXKHOMY Kpato. KaOuHersl xumumn 000pYmyrOT
BBITSDKHBIMHU  IITKa(pamu, pacrosioKEHHBIMH Yy Hapy»KHOW CTeHBbI BO3je crojia yuuTens. [lms mpoBeneHus



71a00PaTOPHBIX OIBITOB HCIIOJB3YIOT TOJIBKO MUHU-CITUPTOBKH.

VYyeOHble JOCKHA JIOJDKHBI OBbITh HM3TOTOBJICHBI M3 MAaTEpUATiOB, MMEIOIIMX BBICOKYIO are3Hio C
MarepuaiaMu, UCIONb3yeMbIMU JIsl IMCbMa, XOPOILIO OYMIIATHCS BJIAKHOM T'yOKOHM, ObITh M3HOCOCTOMKHUMH,
MMETh TEMHO-3€JICHBI IIBET U AHTUOIMKOBOE TIOKPHITHE. Y4eOHBIC JTOCKH, HE OONaarolme COOCTBEHHBIM
CBEUEHHEM, 000PYIYIOT co(hHTaMH, KOTOPBIE pa3MEIIAIOT BBIIIIE BEPXHETO Kpast IOCKU Ha pacctosiiy 0,3 M 1 B
CTOPOHY Y4eOHOTO MOMEIIICHUS TTepe] JOCKoi Ha pacctostauu 0,6 M.

TeneBu30pbI yCTaHABIMBAIOT HA CHIEIMATIBHBIX TyMOax Ha BbicoTe 1,0—1,3 M ot nona. Ipu mpocmotpe
Tesernepeay pa3MeIeHre 3pUTENbCKIX MECT JIOJDKHO 00eCTieunBaTh pPacCTOsIHIE HE MeHee 2 M OT dKpaHa JIo
T71a3 00YJArOIIUXCSL.

JI1s MaKCHMaJIbHOTO MCTIONB30BAHMS JHEBHOTO CBETA M PABHOMEPHOT'O OCBEIICHHS YIEOHBIX IOMEIICHHUN He
CIIeyeT pa3Mellarh Ha TOJOKOHHHKAX MIMPOKOJIMCTHBIC PACTEHHs, CHIDKAIOIINE YPOBEHb ECTECTBEHHOTO
ocBellieHus. BricoTta pacteHuii He JOJDKHA TpeBbImaTh 15 cM (0T monokoHHUKA). PacteHus nenecooOpasHo
pa3Meriarh B MEPEHOCHBIX IIBETOYHHUIIAX BbICOTOM 65—70 CM OT 1oJia WM MOJBECHBIX Kallllo B MPOCTEHKaX
OKOH.

Jltst oTnenku y4eOHBIX MOMEIIEHUH HUCTIONB3YIOT MAaTEPHUAIIbl M KPACKH, CO3/IAIOIINE MATOBYIO ITOBEPXHOCTb.
JUi1st cTeH yaeOHBIX TOMEIIEHHH CIIeTyeT MCTIOb30BaTh CBETIIbIE TOHA JKENTOT0, OSKEBOT0, PO30BOTO, 3€JIEHOTO,
roJTyOOTr0 IIBETOB; JIs IBEPEH, OKOHHBIX paM — OEJIbIi I[BET.

Kabuner xumun 10bkeH ObITh OCHAIIEH XOJIOHBIM M TOPSIYMM BOJOCHAOKEHUEM 1 KaHATM3AIHEH.

B xabunere xumun 00s13aTeNBHO JOJDKHA OBITH arTeyKa CJISTYIOIIEr0 COCTaBa:

1 JKryT KpOBOOCTAaHABIIMBAOIIHIA, PE3UHOBBIA— | IIIT.

2. [Ty3bIpb 11t Tb1a — 1 10T, (TUITOTEPMUYECKU MakeT — 1 1IT.).

3. BunT crepunbHbIi, mmpokuit 7 X 14 — 2 mir.

4. bunt crepunbHelil 3X5 — 2 .

5. bunT HectepribHBI — | 1T,

6. Canderru cTepriibHbIC — 2 VIl

7. Bara crepunbHas — 1 mauka.

8. JletikorutacTeIpb 2 ¢M - 1 karymika, 5 cM - 1 karymka

0. BakrepuimiHbIN JISHKOIIIACThIPh pa3zHOro pasMepa - 20 mTyk-
10 CrmproBoii pactBop Homa 5% - 1 dnakoH,

11 BomnpIit® pacTBop amMmmuaka (HamaTsIpHBIA CITAPT) B aMITyJ1ax --- | yrakoBKa-
12.  PactBop nepokcunaa Bojgoposaa 3% — 1 ynakoBka.

13.  TlepmanraHar Kaaus KpUCTAUTMYECKHH - | yITakoBKa

14.  Amnamerus 0,5 T B Tabn. — 1 ymakoBka.

15.  Hacroiika Baiepuanbl — 1 yrakoBKa.

16. Hoxumper — 1 mr.



Vill. KAVIEHJAPHO—TEMATHUYECKOE IIVIAHUPOBAHME 8 KJTACCA

No Hata TEMA YPOKA | COJEP)XAHUE YPOKA BUI AEATEJIBHOCTU YYEHUKA (YY) WN3mepute | Jlomaiinee
Tnan | ®ax I 3aJlaHue
T Jwnarnocr
uKa
8 KJIACC (2 u B Hegemnto, Bcero 68 4, u3 HuX 1 4 — pe3epBHOE BpeMs)
BBEJAEHHUE 4 yaca
1 2.09 [Ipeamer [Ipenmer xumuu. Metonbpl no3Hanus B | OnpeneneHuss MOHITUH «aTOM», «MOJIEKYyJay, IIpeaucios
XUMUHU. XAMHH: HAOMIOACHHUE, DKCIEPUMEHT, | «XUMHYCCKUN JJIEMEHT», «BEHIECCTBOY», «IIPOCTOEC ue, §1
BemectBa (1/) | monenupoBaHue. HcTOYHUKY | BEIIECTBO», «CIIOKHOE BEIIECTBO», «CBOMCTBA (ctp.5),
XUMHYECKON uHpopmanuu, ee | BemecTB». Onucanue W CpaBHEHUE TMPEIAMETOB ymp. 1.
MOJTydeHUE, aHalu3 U TPEJACTABIICHUE | U3YyYEHUs €CTECTBEHHOHAYYHBIX TUCIHUILIINH, B
ero  pesynbraroB.  [lonsitue o | Tom uucne xumun. Kiaccudukaius BEIeCTB 1Mo
XUMHUYECKOM 3JIEMEHTE U (popMax ero | cocraBy (IPOCTHIE U CIOXKHBIC). XapaKTePUCTUKA
CYIIIECTBOBAHUS: CBOOOJHBIX aTOMaX, | OCHOBHBIX METOJIOB M3yYCHUS
MPOCTBIX M CIOHBIX BEIIECTBAX. | €CTECTBEHHOHAYYHBIX JTUCIIHUILINH.
JdemoHcTpaumu. Monenu | Pasnnuenne Tena MW BemiecTBa, XHUMHUYECKOTO
(mapoctepxkaeBeie u  CTroapTa— | 2JIeMEHTa U MpocToro BemecTBa. Onucanue Gopm
bpurne6a) pa3nmuyHBIX TPOCTHIX U | CYIIECTBOBAHUS XUMUYECKUX AJIEMEHTOB;
CIIOKHBIX BEILIECTB. Komekmus | cBoiicTB BEIIECTB. Brimonnenune
CTEKJITHHOW XMMHYECKOW TIOCY/ABl. | HEMIOCPEACTBEHHBIX HAOMIONEHWA W aHajIu3
Konnekuust MmaTepuanoB U U3AEIUN U3 | CBOMCTB BEIIECTB M SIBJICHUM, MPOUCXOMSANIUX C
HUX Ha OCHOBE QIIOMHMHHUS. | BEIIECTBAMM, C COOJIOJCHHEM MPAaBUJ TEXHUKH
JlabopaTopHbie ONBbITHI. 1. | 6e3omacHOCTH. Odopmienue oT4eTa,
CpaBHeHue CBOMCTB TBEPJAbIX | BKIIOYAIONIETO OINUCAaHUE HAONIONEHUs, €ro
KPUCTAJUIMYECKUX BEILIECTB U | pe3yJabTaToB, BBIBOJIOB. Hcnons3zoBanue
pacTBOPOB (bU3MYECKOTO MOJICITUPOBAHUS
2 7.09 [IpeBpamenuss | [IpeBpamenus BemectB. Otnnuue | OnpeneneHus NOHATHUH «XMMHYECKHUE SIBIICHUSD, § 3,
BelecTB. Pouib | XUMUYECKHX peakuui oT ¢usndeckux | «pusmueckue spieHus». OObsICHEHHE CYIIHOCTH ynp.2.,4,5.
XVMHH B KU3HHU | sBIeHUWA. Ponb xumuu B JKu3HH | (C TOYKHM  3pEHHS]  aTOMHO-MOJIEKYJISIPHOTO
YeJoBeKa. yenoBeka. Xemodunus u xemooOus. | ydeHHs)) U HUX NPUHIUNHAILHOTO OTIWYHUS OT
Kpartkue Kpatkue cBegenuss w3  ucTtopuu | GU3NYECKUX SBICHUI. XapakTepUCTUKA POJH
CBEJIEHUs 10 | BOSBHUKHOBEHUS W PA3BUTHUS XUMHUHU. | XUMHUHU B KU3HU YEJIOBEKa; posu
HUCTOPUH Ponp  oTe4YeCTBEHHBIX  YYEHBIX B | OCHOBONOJIO)KHHUKOB  OTEYECTBEHHOM  XHMMHH.
pa3BUTHUA CTAHOBJIEHUM XUMHUecKol Hayku — | CocraBiieHHe CJI0’KHOTO maHa  TeKCTa.
XUMHH. pabotet M. B. JlomonocoBa, A. M. | [lonydyenne  xumudeckoil  uHPOpMALUMU U3
OcHoBonosioxkH | bytneposa, JI. WM. MeHneneeBa. | pa3nMuHbIX HCTOYHUKOB XUMUYECKUX SIBJICHUI
HKU JdemMoncTpanuu. B3anmonencreue
OTEUYECTBEHHOM | MpamMopa C KHCIOTOM M NOMYTHEHHUE




xumui (1/)

HU3BECTKOBOU BOJBI.
JlaGopaTopHBICONBITHI. 2.
CpaBHEHME  CKOPOCTH  HCIapeHUus

BO/JIbI, OJICKOJIOHA M 3THUJIOBOTO CITHPTa
¢ GUIBTPOBAIbHOM OymMaru

3 9.09 3Haku XuMudeckass ~ CUMBOJIMKA.  3Haku | OmnpeneneHusl MOHATUN «XUMUYECKUM 3HaK, wid | §5, ymp.5. | § 5, ymp.4,
(CMBOJIBI) XUMHYECKHUX JJICMEHTOB U | CHMBOJI», «k03(HUITHEHTHIY, «MHJCKCBI». | HazoBuTe | BBIyYIHTH
XUMUYECKUX TPOUCXOKIAECHUE X Ha3BaHui. | Onucanue TtabnuyHoi dopmbl [lepromuyeckoit | xum. sme- | 3Haku 20
3JIEMEHTOB. [lepronnueckas cucreMa XMMHYECKUX | CUCTEMBbl  Xxumuyeckux siemeHtoB J[. WM. | menTel: H, | nmepBhix
Tabmuma JI. W. | anementoB JI. U. Menneneea, ee | Menaeneea. Onucanue mnojoxxkenus siaementa B | CI, M. | anemeHnToB
MenneneeBa (1) | ctpykrypa: Manmele u  Oosbmue | Tabmune [l WM. MenneneeBa. Hcmonb3oBanue | 3anuiiuTe | mepuo-

MEPUOJIBI, TPYNIBI ¥ MOATPYIIBL. | 3HAKOBOTO MOJICITUPOBAHUS 3HAKH JYECKOM
[Mepromuveckast cucTeMa XUMHUYECKHX XHM. CUCTEMBI.
anemenTtoB JI. WM. MengeneeBa Kak 2JIEMEHTO
CIPaBOYHOE MOcoOue JUIsl MOJTydeHHs B:
CBEJICHHI 0 XUMHUYECKUX IJIEMEHTaX KHUCIIOPOI,

HATpUil,

drop.

4 14.09 XUMHUYECKHE Xumunueckue (opmynsl. MHmekcsl u | OnpeneneHus MOHATHNH «XUMUYecKas Gopmynan, | §6, § 6, ynp.3,
hopmyIIbI. KO3 PUIIMEHTHI. OTHOCHTENbHBIE | «OTHOCUTEIIbHAS aTOMHas Maccay, | yop.1,2,3. | 4.
OtHocuTenbHasl | aTOMHAasT M MOJIEKYJSIpHAsE MAacChl. | «OTHOCUTENbHAS MOJIEKYIIIpHast Maccay, | Onpenenu
aTOMHas u | IIpoBenenue pacueToB MacCOBOM JIOJIM | «MaccoBasi  JOJs  JJIEMEHTa». BpluncieHue | Tb  Kade-
MOJIEKYJISIpHAsl | XMMHYECKOIO JIEMEHTa B BEUIECTBE HA | OTHOCUTENILHOM MOJIEKYJISIPHON MaccChl BEUIECTBA | CTBEHHBIM
MAacChl. OCHOBE ero GopMyJIbl U MaccoBOM [I0JIW XHMMHUYECKOTO »JJIEMEHTa B | U KOJHYe-

MaccoBas nouns COEIMHEHUSIX CTBEHHBIH
JJIEeMEHTa B CO- COCTaB,
equHeHuu (1/) THIT
BEIIECTBA
1o
dbopmyme:
C02, Hp,
C6H1206.
TEMA 1. ATOMbI XUMHNYECKUX 3JIEMEHTOB (94)

1\5 | 16.09 OcHoBHbIE AToMBI Kak ¢opma cymiecTBoBaHus | OnpeneneHus NOHIATUH «IPOTOH», «HEUTpoH», | § 7, ymp.7, | §7, ymp.l,
CBEICHUS 0 | XuMu4eckux dJeMeHTOB. OCHOBHBIE | «3JEKTPOHY», «XUMUYECKHI dIIEMEHT», «MaccoBoe | 8. 5.
CTpOEHUUN CBEJICHHSI O CTPOCHMHM  aTOMOB. | YHCIO», «u30Tom». OmHcaHue cocTaBa aTOMOB

atoMmoB. CocTas

I[OKEB&TCJ'ILCTB& CJIOKHOCTU CTPOCHUA

snemeHToB Ne 1 —20 B Taomume JI. .




aTOMHBIX SJEp: | aTOMOB. OnbIThI Pesepdopna. | Menzaeneena. [Tonyuenue XUMHUYECKON

IIPOTOHBI u | [lnanerapuas  Mojenb  CTpOeHHs | HHPOPMALUU U3 PA3INYHBIX UCTOYHUKOB

HEHUTPOHBI. atoma. CocraB  aTOMHBIX  s7€p:

N3zorormst (1/) MPOTOHBI, HEUTPOHBL. OTHOCHUTENbHAS
aToOMHas Mmacca. B3anmocss3p
HNOHATUN  IIPOTOH»,  «HEUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAs — Maccay.
N3menenue uucia IpOTOHOB B sIpe
atoMma — oOpa3oBaHHE  HOBBIX
XMMHUYECKUX 3JIEMEHTOB. M3meHeHue
YUClIa HEUTPOHOB B fAJpe aroMa —
o0pazoBaHue M30TOTIOB.
Jdemoncrpaunu. Mogenu aTtomMoB
XUMHYECKUX AJIEMEHTOB.
JlabopaTtopHbie ONbITHI. 3.
MonenpoBanue MPUHLINIA JEHCTBUS
CKaHUPYIOLIETO MHUKpOCKOIIa
OTIpe/ieNieHue TOHATUSA «XUMHUYECKHM
aneMeHT». M3oTombl Kak pa3HOBUA-
HOCTU aTOMOB OJIHOTO XHMHYECKOTO
JJIEMEHTA.

16 | 21.09 DNEeKTPOHBI. OnektpoHbl. CTpoeHue 3JIeKTPOHHBIX | OnpeneneHusl TOHATHH <«AJIEKTPOHHBIN cioiy, | §8,ymp.1,2 | §8,ymp.

Crpoenue aiek- | ypoBHEM aTOMOB XUMHUUYECKUX | «IHEPreTUYECKUd ypoBeHb». COCTaBICHHE CXEM | .
TPOHHBIX 3JIEMEHTOB MaJIbIX [IEPUOJIOB. | PACIPENCIICHHUS] AJIEKTPOHOB IO 3JIEKTPOHHBIM
00oJ104eK [Tonstue 0 3aBEpIICHHOM | CJIOSIM B 3JIEKTPOHHOM 000JI0YKE aTOMOB

aTOMOB 3JIEKTPOHHOM YPOBHE
anemeHTOB Ne 1
— 20 B
tabmuue . W.
Menneneesa
1)

1\7 23.09 Merammuecku | [lepmoanueckass cucreMa xumuueckux | OnpenenieHUss TOHATHH <«AJIEMEHThI-MeTamiby, | §9, yop.l. | § 9
e u | onemenToB JI. . MeHneneeBa u CTpo- | «3JIEMEHTBI-HEMETAIIIBDY. OO0mbscuenue | Jlath (ctp.53-
HeMeTaJlJIn4ie- €HHE aTOMOB: (PM3UYECKUI CMBICT TO- | 3aKOHOMEPHOCTH  M3MEHEHHMs  CBOMCTB  XHU- | XapaktepH | 55), ymp.l.
CKHE CBOWCTBa | PSAKOBOIO HOMEpa JIEMEHTa, HOMEpPA | MUYECKUX JJIEMEHTOB B Iepuojax M rpynnax | ctuxky P, | Jate  xa-
3JIEMEHTOB. M3- | rpynmsl, HOMeEpa nepuoja. | (MIaBHBIX MOArpyMIax) nepuoauueckoit cucremsl | Na, CI u | pakrepuct
MEHEHUE JlemoHCcTpanmu. Ilepyognueckas | ¢ TOYKM 3pEHHS TEOPUM CTPOEHUS aToMma. | T.1., UKY CEpHlI,
CBOIJICTB CHUCTEMAa XUMHYECKHX 3jeMeHTOB /[l. | BrinmonHeHnue HEMOJIHOTO OJIHOJINHEWHOTO, | UCXOAd M3 | UCXOId U3
XMUMHUYECKUX W. MenzeneeBa pa3In4HbIX GOpM HENOJIHOTO KOMIUIEKCHOIO CpPaBHEHHs, IMOJHOIO | UX TMoJjo- | €€




JJIEMEHTOB 10 OJIHOJIMHEWHOTO CpaBHEHUS CBOICTB aTOMOB | )KEHHUS B | MOJOXKEHUS
rpymmnam " XUMUYECKHUX 3JIE€MEHTOB, HaXOJSIIMXCS B OJHOM | MEPUOANY | B
nepuojam (1) IIEpUOJC I TJIaBHOM MOATPYIIIE | €CKOU [epuoanye
[Tepuoguueckoit CUCTEMBI. CocrasiieHue | cucreme. CKOH
XapaKTePUCTUKH XUMHUYECKUX DJIEMEHTOB MO HX cucremMe
nojoxennto B Ilepmommdyeckoit  cucreme
xuMmuueckux anemeHToB . WM. Menueneena.
CocraBieHHEe T€3UCOB TEKCTA
1\8 | 28.09 HNonnas W3menenne uwncna 5IeKTpoHOB Ha | OmpeneneHHs MOHSATHHA «MOHHAS CBSI3b», «MOHB. | Bribepure | § 11
XUMUYeCKast BHEIITHEM 3JICKTPOHHOM ypoBHE atoma | CocTaBiieHHE cxeM 00pa30BaHUS MOHHOW CBs3W. | (hopmyisl | (cTp.56-
cBs13b(1) XUMHUYECKOTO JJIeMEHTa — | Ucnonp3oBaHue  3HAKOBOTO  MOJIEIMPOBAHUS. | BemecTB ¢ | 58), ymp.2.
oOpa3zoBaHHE  MOJIOKUTEIbHBIX UM | OmpeneneHue TUMa XUMHYECKOM CBSI3M 1O | MOHHOM
OTPHIIATEIBHBIX MOHOB. Hownsr, | popmyne BemectBa. IlpuBeneHne mnpuMepoB | CBS3BIO:
oOpa3oBaHHBIC aTOMaMH METAJUIOB W | BEIIECTB C HOHHOW CBs3bio. Xapakrepuctuka | NaCl, 0o,
HemeTayuioB. [lpwymHBI W3MEHEHWs | MexaHu3Ma  oOpa3oBanusi  WoHHOW  cBs3m. | CaS, HF.
METAJUTMYECKNX W HEMETAJUIMYECKHUX | YCTaHOBJICHWE NMPUYHHHO-CIICICTBEHHBIX CBS3EH:
CBOWCTB B TEpUOJAX M TPYIIAaxX. | COCTaB BEIIECTBA — BUJ XUMHUYECKOU CBSI3U
OO6pazoBaHue OMHAPHBIX COEAMHEHUN.
[Tonsatue 00 woHHOUW CBs3U. CXEMBI
00pa3oBaHusl HOHHOU CBSI3U
1\9 30.09 KoBanenTtHas B3anmoseiictBue atoMoB aseMeHTOB- | OmnpeseneHue TTOHSATHUS «KOBAJICHTHAs | § 12, | §12, ymp.2,
HETIOJISIpHAs XU- | HEMETAJUIOB ~ MEeXAy  co0oil  — | HemosisipHass  cBsa3b».  CocTaBieHWEe  cXeM | ymp.S. 3.
MUYecKasi CBS3b | 00pa3oBaHME JABYXaTOMHBIX MOJIEKYN | oOpa3oBaHUs KOBaJICHTHOE HEMNOJISIPHOMN

)

npocThIX  BemiecTB.  KoBajeHTHas
HETOJIsIpHAasl ~ XUMHYECKas  CBS3b.
DJEeKTPOHHBIC " CTPYKTYpHBIC
hopmyIbl

XUMHUYECKON CBs3H. Mcrosib30BaHHE 3HAKOBOTO
MozaenupoBanus. OnpeneneHue TUIa XUMHUYECKON
cBs3u 1o ¢opmyne BemiectBa. IlpuBenenue
MIPUMEPOB BEIIECTB C KOBAJCHTHON HEMOJSPHOI
CBSI3bIO. XapakTepucTuka MeXaHHu3Ma
00pa30oBaHUsl KOBAJIEHTHOU CBSI3U. Y CTAHOBIICHUE
MPUYUHHO-CIIECTBEHHBIX CBs3ei: COCTaB
BEIIECTBA — TUIl XUMUYECKO CBSI3U




1\10 | 05.10 OnexrpooTpunia | BzaumoneiictBue aromoB HemetaiwioB | OmpeneneHusi MOHATUI «KOBaJCHTHAst MOJSIpHast | § 12, § 12, ymp.
-TE€JILHOCTb. MEXIy Cco0oii —  oOpa3oBaHHE | CBA3BY,«IEKTPOOTPHUIIATEIBHOCTDY, ynp.2. 2 6.
KoBanenTtHas OMHApHBIX COCIMHEHHN HEMETAJUIOB. | «BaJEHTHOCTb». CocTaBlieHHE cXeM 00pa30BaHUs
MOJISIPHAS DIEeKTPOOTPULIATEIILHOCTb. KOBAJIEHTHOM TMOJIPHOW XUMHYECKOM  CBSI3H.
XUMHYECKas KoBanenTtHas OJIIpHAast CBs3b. | Mcnonp30BaHME  3HAKOBOTO  MOJIEIMPOBAHUS.
cBs3b(1/1) [lonsiTHE O BaNeHTHOCTH Kak cBoiicTBe | OmpeneneHue TUNA XUMHYECKOM CBSI3M IO
aTOMOB 00pa30BBIBaTH KOBAICHTHHIE | (hopMysie BemecTBa. llpuBepaeHue mnpuUMEpoB
xumuueckue  cBsi3u.  CocTaBieHME | BEIIECTB C KOBAJIEHTHOM TOJSPHON CBA3bIO.
dbopMmynn OWHAPHBIX COCAMHCHHWI 10 | XapaKTepHCTHKA  MEXaHH3Ma oOpa3oBaHUs
BAJICHTHOCTH. HaxoxxzieHne | KOBaJIEHTHOM CBSA3U. Y CTAHOBIICHHE IPUYMHHO-
BAJICHTHOCTU MO (opMysie OMHApHOIO | CIEACTBEHHBIX CBSI3€H: COCTaB BElIeCTBa — THUI
coenuHeHus. JIabopaTopHble onbIThI. | XuMuuecko cBsi3u. CocraBineHue  (GopMysbl
4. WzroroBneHue Mojeneid MOJEKyJ | OMHApHBIX COEIMHEHUH 10 BAJIEHTHOCTU H
OMHAPHBIX COETUHEHUM HaX0XJEHWE  BAJIEHTHOCTU  JJEMEHTOB IO
dbopmyie OMHAPHOTO COCJIMHEHMSI.
Hcnonb3oBanne GuU3NYecKoro MoJeIMPOBaHUS
1\11 | 07.10 Merannuueckas | BzaumoneiictBue aroMoB MeTawioB | OmnpenesieHHe MOHSATUSA «METaJUTMYecKast CBS3bY». | § 13, §13, ynp.3.
XUMUYECKas MEXIy coboii —  oOpasoBanme | CocTaBieHHe cXxeM oOpa30BaHHS MeTaUITMUecKou | ymp.l.
cBs3b(1) METAJUIMYECKUX KpUCTAILIOB. [IoHsATHE | XMMUYeckol cBs3H. Mcrnonb30BaHHE 3HAKOBOIO
0 METAJNINYECKOM CBS3H. MOJIEITMPOBAHUS.
JlaGopaTtopHble ONBITHI. 5. | Ompenenenue THUMA XUMHUYECKOW CBSI3M IO
N3rorosnenune Mozenu, | dopmyne BemectBa. llpuBeneHue mnpuMepoB
WUTIOCTPUPYIOIIECH CBOICTBa | BEIIECTB c METaJUTMYECKO N CBSI3bIO.
METaJUIMYECKOU CBS3U XapakTepucTuka  MexaHu3ma  00pazoBaHUs
METaJUIMYECKOU CBSI3H. Y CTAHOBJIEHUE IPUYMHHO-
CJIE/ICTBEHHBIX CBSA3€H: COCTAB BEUIECTBA — THII
XUMUYECKOMU CBSI3U
112 | 12.10 O6oOmenue [ToBTOPUTH
cucTeMaru3anu §1-13.
s 3HaAaHUU IIO Iloarorosn
TeMe€ «ATOMBI ThCSI K
XUMHUYECKUX KOHTPOJIbH
anemMeHToB» (1) oif paborTe.
1\13 | 14.10 KontponbHas

paboTa 1o Teme
«ATOMBI XU-
MUYECKUX dJie-
MeHTOBY (1)

TEMA 2. TIPOCTBIE BELLIECTBA (6) uacos




2\14 | 19.10 [IpocTsrie [Tonoxenue METaJJIOB B | Onpenenenus MOHSATUI «MeTaIbly, | §14. §14.
BELIECTBA- [leproauueckoi cucTeMe XUMUYECKHUX | «IUIACTUYHOCTDY, «TETUTONPOBOIHOCTEY, | I[lepeuncn
meTtasisl (1/0 anementoB [l WM. MeHneneeBa. | «3JIEKTPOIPOBOAHOCTY. OIUCAHUE TOJOKEHUS | UTh

Baxmwneiimme  mpocThle  BENIECTBA- | 3JIe MEHTOB-MeTauioB B Ilepuoanueckoii cucteme | obmme -
METaJlIbI: KeIe30, aMOMMUHUM, | XuMuueckux a3emeHToB JI. WM. MeHaeneesa. | cBoicTBa
KaJIblIM{, MarHuid, Harpwid, Kamui. | Kimaccmukamus mpocThiX BEMIECTB HA METAIIB M | METAJUIOB,
OO6mme ¢busnueckue CBOMCTBA | HEMETAJLIHI. XapakTepucTuka obumwmx | 06-
metauioB. Jlemoncrpamuu. OOpasnpl | GU3NYECKUX CBOICTB METALIOB. Y CTAaHOBJICHHUE | PA3IBITHII
MmeTaiioB. JlaboparopHble OMNBITHL. 6. | IPUYMHHO-CIIEICTBEHHBIX CBsI3ei MEXIy | HYHMeTall
O3zHakoMJIeHHE C KOJUIEKLIMEW | CTPOGHHMEM aToMa M XHMMHUYecKOl cBs3pl0 B | moB  Ha
METaJlJIOB IPOCTBIX BELIECTBaX-MeTaJlI ax. | yem
CaMoOCTOSTENPHOE HM3yYEHHE CBOMCTB METAVIOB | OCHOBAHbI
pu coOroieHnn MIPaBHII TEXHUKH | oOiue
0€301acHOCTH, ohopmIieHHE oTuera, | CBOMCTBA
BKJIIOYAIONIET0  OMUCaHWEe HAONIOEHUs, €ro | MeTajioB
pe3yNIbTaToOB, BBIBOJOB. [loydeHne XumMu4eckou | ?
nH(OpMaIy U3 pa3InIHbIX HCTOYHHKOB METaJJIOB.

2\15 | 21.10 IIpocteie [Tonoxenue HEMETAJUIOB B | Onpenenenus MOHATUI «HeMmeTably, | Oxapakre | §15, ynp.3.
BEIlECTBa- [lepuonuyeckoii CUCTEME. | «QIJIOTPONHS», «aJUIOTPOIHBIE BHUJIOM3MEHEHUS, | pU30BaTh
HeMeTaiel, uX | BakHelimme  mpocThle  BemiecTBa- | win  Moaupukauum». OmnucaHue MoJ0XKeHUs | Gusnueck
CpaBHEHUE c | HemeTaulbl, 00pa30BaHHBIE AaTOMaMU | AJIEMEHTOB-HeMeTalloB B [lepumonuyeckoit | ue
MeTalJIaMU. KUCJIOpOJia, BOJOpPOJAA, a30Ta, CEphl, | cucreMe  xumudeckux anementoB JI.  W. | cBoiicTBa
AnnoTtponus dbocthopa, yraepoma.  Momekynbl | MenaeneeBa. OmpeneneHue MPUHAIJISKHOCTH | HEMETAILT
(1) IPOCTBIX BEILIECTB-HEMETAJJIOB: | HEOPraHUYECKUX  BEUIECTB K  OJAHOMY U3 | OB.

BOJIOpOJA, KHCIIOPO/a, a30Ta, | U3yYECHHBIX KJIACCOB: METAJJIbI W HEMETaJlIbL.
rajoreHoB. OtHocuTenbHas | Jloka3aTenbCTBO ~ OTHOCUTENBHOCTU  JEJICHUS
MouiekynsapHas Macca. CrnocoOHOCTH | MPOCTHIX BEIIECTB Ha METAUIbl M HEMETaJUIbL.

aTOMOB XHMHYECKHX 3JIEMEHTOB K
00pa30BaHUIO0 HECKOJIBKUX MPOCTBIX
BEIIECTB —  aJUIOTPONHsA.  AJIO-
TPOTIHBIE MOJU(PHUKALUK KUCIOPOJa,
docthopa, onoBa. Mertamnueckue u
HEMETaJUIMYECKHE CBOWCTBA IMPOCTBIX
BemecTB. OTHOCHUTENIBHOCTh  ATOTO
nousatus. Jlemoncrpauuu. Ilomyuenue
o30Ha. OOpasuel 6eroro u ceporo
oJloBa, 0enoro u KpacHoro ¢ocgopa.
JlaGopaTopHbIe OINBITHI. 7.
O3HakoMIIeHHE C KOJUICKIHEH

VYcra"HoBneHue IIPUYUHHO-CJICACTBCHHBIX CBsA3eH
MCKAY CTPOCHHUEM aToOMa U XUMHYECKON CBSI3BIO
B IIPOCTHIX BCIICCTBAX-HCMCTAJLJIAX. OObscHeHUE
MHOI‘OO6paSI/I${ IIPOCTBIX BCIICCTB TaKHUM
(1)aKTOp0M, KaK aJlJIOTPOIIHA. CamMocTosTelIbHOE
HN3YUCHUC CBOMCTB HEMETAJIOB npu CO6J'II-OI[CHI/II/I
npaBuJl TCXHUKU 6630HaCHOCTI/I, O(bOpMHeHHe
OT4YC€Ta, BKIOYAKOOICTO OIIMCAaHHUC HaGJ’IIO,[[CHI/IH,
€ro PE3YyJIbTATOB, BBIBOOB. Brinonnenue
CpaBHCHHS IO aHAJIOTHUH




HEMCTAJIJIOB

2\16 | 26.10 KonuuectBo Be- | [loctositnnas ABoraapo. KomudectBo | OmnpeznenieHust TOHATHI «KOJIMYECTBO BeliecTtBay, | §16, ymp. | §16, ymp.2.
miectsa (1) BewecTBa. Mouib. MosipHass Macca. | «MOJIb», «IIOCTOsIHHass ABOraapo», «MoJjspHas | 2a, 3a.
Kpatnsie €IMHUIIBI U3MepeHus | macca». PeleHue 3agaud € HCMOJIb30BAHHEM
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb | TIOHATUN «KOJIMYECTBO BEIIECTBAY», «MOJISIpHAs
U KWIOMOJb, MWUIMMOJIIPHAS U | Maccay, «IOCTOsSHHAs ABOTaIpoy
KWJIOMOJISIPHAas ~ MacChl ~ BEIECTBA.
Pacyetsl ¢ MCnosb30BaHUEM TIOHATHN
«KOJIMYECTBO BEIIECTBA», «MOJISIpHAS
Macca», «IOCTOSIHHas  ABOTapo».
JdemoncTpauuu. Hexotopsie MeTamuibl
U HEeMETaUIbl €  KOJMYECTBOM
BelecTsa 1 MoJib
2\17 | 28.10 MounsipHblit Mouspublii  00beM  Ta3000pasHbix | OmnpeneneHuss MNOHATUH — «MoOJIApHBIA  oObeMm | §17, ymp. | § 17,
o0beM BEIIECTB. Kpatnsie SJIMHUIIBI | Ta30B», «HOPMAJIbHBIC YCIOBU». Pemenue 3amaq | 1,2. ymp.S.
ra3000pa3HBIX | M3MEPEHUS — MHIJUTAMOJISPHBIA ¥ | C  WCIHOJB30BAaHUEM  TOHATHH  «KOJHUYECTBO
BemectB (1) KUJIOMOJISIPHBIN 00BEMBI | BEIIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
razoo0pa3HpIX BemiecTB. PacueTbl ¢ | 00beM  Ta30B»,  «IOCTOSIHHAsT  ABOTaapo».
WCTIOJTb30BAaHUEM nousituid | CocTaBiieHWE KOHCIIEKTa TEKCTa
«KOJIMYECTBO BEIIECTBA», «MOJISIpHAS
Maccay, «MOJISIpHBIH 00BEM Tra30By,
«TOCTOSIHHAS ABorazpo.
JdemoncTpanuu. MousipHbIii  00beM
ra3000pa3HbIX BEIIECTB
2\18 | 09.11 Pemenne 3amau | Pacyersl ¢ ucmosib30BaHMEM IOHATHI | Pelmrenwe 3amad ¢ HUCHOJIB30BAHUEM [OHSITHH [ToBTOpUTH
c «KOJIMYECTBO BEIIECTBA», «MOJISIpHAS | «KOJIMYECTBO BELIECTBA», «MOJIAPHAS Maccay, §14-17,
WCIIOJIb30BAHUE | Macca», «MOJIAPHBIM 00bEM Ta3oB», | «MOJSPHBIH  00beM  Ta30B»,  «IOCTOSHHAs ynp.3  Ha
M MOHATHH «KO- | «YHUCIIO ABoraapo» u np. | ABoragapo» cTp.82,
JTUYECTBO CocraBnenne  Gopmyn  OMHAPHBIX ynp.4  Ha
BelllecTBa- COEIMHEHUN cTp.85.
2\19 | 11.11 IToBTOpEHHUE.
Ypox
00001IeHMS,
cHc-
TeMaTH3alluu U
KOPPEKINH
3HAHUU o
U3y4YEHHOH

TEMC.




TEMA 3 COEJUHEHUA XUMHWYECKUX 2JIEMEHTOB 14 YACOB

3\20 | 16.11 Crenenn Crenenp okucnenuss CpaBHeHue | CpaBHeHME  BajeHTHOCTM M c.0 .Ompenenenue | §18,ymp.1, | §18,ynp.1,
okuciiecHusa.OCH | cTeneHel OKHCJICHUS u | noHATuH "c.0.", 1 "BAIICHTHOCTS" 2. 2.
OBBI BAJICHTHOCTHU Ornpenenenue
HOMEHKJIATYphl | C.0.3JIEMEHTOB B OMHAPHBIX
OMHAPHBIX COCITMHEHUSIX CocraBnenue
COCTMHEHU I hopmyn OMHApPHBIX
COENMHEHNI, 00N  cIoco0  HMX
Ha3BaHUN bHHapHbBIE COEIUHEHUS
METaJUIOB ¥ HEMETAJUIOB.
3\21 | 18.11 Oxcugst (1) bunapheie coenuHenus | OmnpeneneHue NOHITUA «oKcuab». Omnpenenenue | § 19, | § 19,
HEMETAJUIOB:  OKCHJIBI, JIETy4YHe | TMPUHAIICKHOCTH HEOpraHWdeckux BemectB K | ymp.l. § | ymp.4, 5.
BOJIOPOJIHBIC  COCJAMHEHHWs, WX | KJaccy oOkcuaoB 1o  (opmyre. Ompenenenne | 18, ynp.1.
cocTaB " HA3BaHMS. | BAJICHTHOCTH W CTCTICHH OKHCJICHHS D3JICMCHTOB B
IIpencraButenn OKCUIOB: BOJQ, | OKCHUJIAX. Onucanue CBOJICTB OTIIEIILHBIX
YIJIGKHCIIBIA  Ta3,  HerameHas | npeacraButeneil okcumoB. CocraBieHue (opmyn u
u3BecTh. [lpencraBurtenu neTyuux | Ha3BaHWi okcuaoB. IlpoBenenue HaOmoneHuil (B
BOJIOPOTHBIX COCIIMHEHUI: | TOM YHCIIE OTIOCPEIOBAHHBIX) CBOMCTB BEIISCTB U
XJIOPOBOJIOPO " aMMHaK. | MPOUCXOANINX C HUMH SIBIICHHHA, C COOJIOJEHUEM
JemMoHcTpanuu. OO0pa3iel | TpaBUI TEXHUKHA 0€30MacHOCTH; OPOpMIICHHE OTUETa
okcuioB. JlaGopaTopHble ONBITHL. | C ONUCAaHHEM OSKCIEPUMEHTa, €ro pe3yJabTaToB U
8. O3HakOMJICHHE C KOJUIEKIIMEHN | BBIBOJIOB
okcuaoB. 9. O3HakoMmIIeHHE CO
CBOWCTBAMM aMMHaKa. 10.
KauectBennas peaxuus Ha
YTJIEKUCIIBIN Ta3
3\22 | 23- OcHoBanus (2) | OcHOBaHHUSA, MX COCTaB M Ha3BaHUA. | OmpeneneHus TMOHATHH «OCHOBaHWs», «mienoun», | §20,ynp.2. | §20, ynp.4,
-23 | 25.11 PacTBopuMOCTh OCHOBaHMI B BOJIE. | «KaueCTBEHHAS peaKIus», «aHaukatopy. | §21,ynp.3 | 5.
[IpencraBurtenu mienoueit: | Kimaccudukamuss ocHOBaHMN MO pPacTBOPUMOCTH B | B.
TUAPOKCUABI HATpus, Kajus | | BOJE. Onpenenenue MIPUHA/IICKHOCTH
KaJIbIusl. [ousitue 00 | HeOpraHW4YecKnX BEIIECTB K KJaccy OCHOBAHHA IO
UHAMKATOpaX U  KadyecTBEHHBIX | ¢opmyne. OrmpeneneHue  CTENEHH  OKUCIICHUS
peaKIusX. JleMoHCTpanuM. | SIEMEHTOB B OCHOBaHWsAX. OmucaHue CBOWCTB
OO6pasupl  ocHoBaHWi. KHCIOTHO- | OTIENBHBIX Mpe/icTaBUTeNeH OCHOBaHUH.
HIETTOYHBIE WUHIUKATOPBI u | CocraBnenue GopMyn # Ha3BaHUW OCHOBAHUI.

U3MEHEHUE  UuX
LIEJI0OYHOU cpenie

OKpaCKu B

Hcnons3oBaHue Ta6.]'II/H_[LI pacTBOpUMOCTU  JJIA
ONIPCACIICHUA PacTBOPUMOCTHU OCHOBaHMI.
YcTaHOBI€HHE TeHETUYECKON CBS3U MCKAY OKCUI0OM
1 OCHOBAHHUCM U HaO60pOT




3\24 | 30- Kucnotst (2) Kucnotel, ux coctaB u HazBaHus. | OnpenencHus MIOHSTHI «KUCIIOTBI, §21, ymp.1,
-25 | 2.12- Knaccudukarus KHCJIOT. | «KHCIIOPOJICOJEPIKAINE KHCIIOTBDY, | §21,ynp.3 | 4.
[IpencraButenn KHUCIOT: CepHAas, | «OECKUCIOPOIHBIE KHCIOTBD», «KHCIOTHAs cpena», | O. Beryuuth
consiHast, a3oTHas. [loHATHE O | «ENOYHAas cpena», «HEHTpalbHas cpelay, «IIKajia bopMyITBI
mkane kucnotHoctu (mkane pH). | pH». Krnaccupukanust KucioT 1o OCHOBHOCTH U KHUCIIOT
W3MeHeHre OKpacKy WHIAMKATOPOB. | COJCPIKAHUIO KHCIIOpO/J1a. Omnpenenenue (Tabmuma 5
JdemoncTpanuu. O6pa3ipl KUCIOT. | MPUHAISKHOCTY  HEOPraHMYECKHX  BEIIECTB K ctp.109).
KucnoTHO-1enoYHble HHAMKATOPHI | KiIacCy KUCIOT 1o ¢opmyne. OnpeneneHne CTeeHn
M U3MEHEHHE HX OKpacKd B | OKHCJICHHSA OJIIEMEHTOB B Kuciorax. Onucanue
HEUTPAJIbHOW M KUCJIIOTHOM cpefax. | CBOMCTB  OTACIBHBIX  IPEACTaBUTENEH  KUCIOT.
VuuBepcaneubiii  uHAMKaTop U | CocraBienue ¢GopMysl W Ha3BaHUM  KUCTOT.
W3MEHEHHe ero  okpacku B | Mcmonp3oBaHue TaONWIBI  PAacCTBOPUMOCTH IS
pazmunHblX  cpenax. llkama pH | ompenenenus pPacTBOPUMOCTH KHCJIOT.
JlabopaTopHbIEONBITHI. 11. | YcraHnoBneHre T€HETUYECKON CBSI3H MEXIY OKCHIOM
Ompenenenne  pH  pacTBOpoB | U TuApoKcHIAOM U HaobopoT. [IpoBenmenue
KHCIIOTBI, IIEI0YM M BoAbl. 12. | HaOmogeHWit (B TOM 4YHCIE OMNOCPEIOBAHHBIX)
Omnpenenenne pH JMMOHHOTO W | CBOWCTB BEIIECTB W NMPOUCXOISANINX C HUMU SIBJICHUHN
0JI0YHOTO COKOB Ha cpe3e IUIOJ0B | ¢ COOMI0ACHUEeM TMpaBWil TEXHUKH OE30MacHOCTH;
oopmIIeHHE OTYeTa C OIMCAHHEM D3KCIIEPUMEHTA,
€ro pe3yjiabTaToB U BbIBOJOB. MccrienoBanue cpenbl
pacTBopa c MIOMOIIBIO WUHUKAaTOPOB.
OKCIIEpUMEHTAIbHOE ~ pa3jMyeHue  KUCIOThl |
HIeJI0OYH C TTOMOIIIbIO HHIMKAaTOPOB
3\26 | 07- Comu kak | Cosim Kak MpOW3BOJHBIE KUCIOT W | OmpeneneHue TOHATUA — «coimy». Ompenenenue | §22, §22,ymp.2,
-27 | 09.12 MIPOU3BOTHBIE ocHOBaHuWH. IX cOCTaB W Ha3BaHUA. | MPUHAJICKHOCTH  HEOpraHW4eckux BemectB Kk | ymp.1,2, 3 | 3.
KHCIIOT u | PactBopumocTs coneii B Boje. | kKiaccy coisieit mo Qopmyne. OnpeneneHue CTENEHU | T. Boryuuth
ocHoBanuii (2) | IlpencraButenu cojeil: XJIOpUI | OKUCICHUS DJIEMEHTOB B cojisix. ONHMcaHue CBOWMCTB Ha3BaHUs
HaTpus, KapOoHat U  (docdar | oTACNbHBIX mpeacTaBuTenei coseil. CocraBiieHue coJieii (Tab-
KaJIbIIHS. Jemoncrpanun. | dopmyn © Ha3BaHuM coneil. Mcmnonb3oBanwue JIAIa 5
O6pas3iibl colieil. | TaONMUIBI ~ PACTBOPUMOCTH  JUISL  OMNpEACTCHUS ctp.109).
JlabopaTopHBIEONBITHI. 13. | pactBopumocTtu cosneit. [IpoBeneHue HaOmoneHUI (B
O3HakoMJieHHE C  KOJUIGKIIMEW | TOM YHCJe OINOCPEJOBAaHHBIX) CBOWCTB BEIIECTB U
coJeit MPOUCXOSIINX C HUMH SIBICHUH, ¢ COOIIOJCHHEM
MPaBWJI TEXHUKHU O€30MaCHOCTH; 0(popMIIEHUE OTUYETa
C OIMCaHUEM OJKCIIEPUMEHTa, €ro pe3ylbTaToB H
BBIBOJIOB
3\28 | 14.12 Amopdnble  u | AMopdHble U Kpuctasuyeckue | OmpeneneHuss MOHATUH «aMopdHble BemecTBa», | Oxapakre | §23
KPUCTAJITTNYECK | BEIIECTBA. MeXMONEKYISIPHBIE | «KPUCTAJUIMUECKUE BEIIECTBA», «KPUCTAITMYECKAsi | pU30BaTh
ue Beniectna (1/ | B3auMoaelCTBUSL. Tunel | pemieTkay, «MOHHAS KPHUCTAJUIMYECKAsh PEIIETKay, | |




KPUCTAJUTMYECKUX pElIeTOK. | «aToMHast KpUCTAJUTMYECKast penieTka», | OOBICHUT
3aBUCHMOCTh CBOMCTB BEILIECTB OT | «MOJICKYJsIpHAs KpUCTAJUTMYECKast pemeTka», | b
TUIOB KPUCTAJUTMYECKUX PEIICTOK. | «METaJUIMYecKass  KpPUCTAUIMUeCKass  PEIIeTKay. | CBOWCTBA
JdeMoHcTpanum. Mogenu | YcraHoBlieHHEe TNPHYMHHO-cleAcTBeHHBIX  cBszerd | NaCl,
KPUCTAJUTMYECKUX pEeLIeTOK | MEXIy CTPOCHHEM aTroMa, XMMHUYECKOW CBS3bI0 M | ajiMasa,
XJIOpUJa HATpHUsA, ajiMa3a, OKCHJAA | TUIOM KPHUCTANIMYECKON PEIIETKH XUMHYECKHX | KHCIOPO.I
yraepona (IV). JlaGopaTopHble | COeIMHEHUM. XapakTepucTuka aTOMHBIX, | @, BOJBI,
onbIThl. 14. O3HakOMJIEHHE C | MOJCKYJSPHBIX, HOHHBIX METAJUTHYCCKUX | AIFOMUHU
KOJUICKIIMEH BEIIECTB C pa3HBbIM | KPUCTAUIMUYECKUX PEIIETOK; Cpeabl pacTBopa ¢ | s Ha
TUMNOM KPUCTAJUIMYECKOW pelmeTku. | momouipto mkansl pH. IlpuBenenue mnpuMepoB | OCHOBaHU
HsrotoBnenue MOJICJIeH | BEIIECTB C pa3HbIMH THIIAMH KPUCTAJUIMYECKOU | U BHUIA
KPUCTAJUTHYECKUX PEIIETOK pemetku. [IpoBenenune HaOMOAEHUN (B TOM YHCIE | XHMUYe-

OTIOCPETOBAHHBIX) CBOICTB BEIIECTB U | CKOM

MPOUCXOSIINX C HUMH SIBICHUM C COONIOACHHEM | CBS3HM U

MpaBUJI TEXHUKW 0€30MMacHOCTH; OPOPMIICHUE OTUETa | THIA

C OMHCaHWUEM JKCIEPUMEHTAa, €ro pe3yJIbTaTOB U | KPUCTAILI

BBIBOJIOB. COCTaBJIEHHE HAa OCHOBE TEKCTa TAaOJHIIBI, | MUECKOM

B TOM ynciie ¢ npumeHenneM cpeacrts MKT pELIETKHU.

3\29 | 16.12 YucTteie Uucteie BemectBa ©  cMmecu. | OmpeneneHus TOHATHH «CMECH», «MaccoBasi JOJISI §24, ynp.1-
BEIICCTBA u | [Ipumepbl >KMIKHX, TBEPABIX H | PACTBOPEHHOTO  BEIIECTBa», «OOBEMHas  JIOJIsI 4.
CMECH. razoobpasHeix cMmeceil. CBolicTBa | BemiecTBa B cMmecu». [IpoBenenue HaOmoneHUi (B
MaccoBas W | YACTBIX BEMIECTB M cMmecedl. WX | TOM dmclie OmocpeIoOBaHHBIX) CBOWCTB BEIIECTB H
oO0beMHas 1oy | cocTaB. MaccoBas W 00beMHas | MPOUCXOMAIMIUX C HUMH SIBJICHUU C COOJIOJACHHEM
KOMIIOHEHTOB B | JIOJIU KOMIIOHEHTa cMecCH. PacueTsl, | mpaBuil TEXHUKHA 0€30MacHOCTH; OPOpMIICHHE OTUETa
cmecu (1/1) CBSI3aHHBIE C  HCIIOJIb30BAaHHWEM | C ONHCAaHUEM OKCIIEPUMEHTA, €ro pe3yJbTaTOB U

NoHATUS «70Jis». JlabopaTopHble | BBIBOJOB. Pemienne 3agad ¢ MCHOJIB30BaHUEM

onbIThl. 15. O3HakomJICHHE C | MOHATHM «MaccoBas IOJIS PJICMEHTA B BEIIECTBEY,

00pa31oM ropHoi MOPOIbI «MaccoBasi  JIOJS  PacTBOPEHHOTO  BEIIECTBAY,
«00BEMHAs JI0JIsl Ta3000pa3HOTO BEIICCTBAY

3\30 | 21.12 Pacuersl, Pacuersl, CBsI3aHHBIE c | Pemenne 3amau ¢ wucnonp3oBaHueM moHATHH | §25,ymp.l. | § 25,
CBSI3aHHBIC C | HCIOJIb30BAHUEM ITOHSATHS «JIOJIS». | «MaccoBasl JIOJSA 3JIEMEHTA B BEIICCTBEY, «MaccoBas yrp.2-4.
MMOHITHEM BreinmonHenne 3ajaHMii O TeMe | J0JIsI PaCTBOPEHHOTO BEIIECTBA», «OOBEMHAs OIS
«J10TI5D». «CoenuHenus XMUMHUYECKUX | Ta3000pa3HOro BEIIIECTBAY. [IpeacraBnenue
O6oOmieHne © | 2JIIEMEHTOBY uHpopmanmu 1o Teme «CoeAMHEHUS XUMHUYECKUX
cHucTeMaTHu3aIu JJIEMEHTOB» B BHJE TaONWIl, CXeM, OIOPHOTO

s 3HAaHUW 1O
TeMe
«Coenunenuns
XUMHYECKAX

KOHCIICKTAa, B TOM YHUCJIC C IMPUMCHCHUCM CpPCIACTB
HUKT




QJICMCHTOB»

(2/3)
3\31 | 23.12 KonrposnbHast
-32 | 24.12 paborta o Teme
Coenunenus
XUMHYECKHAX
JJIEMEHTOB
(/0
TEMA 4. U3BMEHEHUS, MPOUCXOISAIINE C BEHIECTBAMMU (12)
4\33 | 11.01 dusnueckue [Tonatue siBAeHW Kak W3MeHEHHH, | OnpeneneHuss TMOHIATHH  («IMCTWUISAIUS, WIH | § 26, | §26.
SIBIICHUSL. TTPOUCXOISTIIHX C BEIIIECTBOM. | TIEPETOHKAY, «KpUCTaIU3auusy», | ymnp.3.
SIBneHMs, CBSI3aHHBIC C HM3MCHCHHEM | «BBIIApHBAHHE», «(QHIBTPOBAHHE», «BO3TOHKA,
KPUCTAITAIECKOTO CTPOCHUS | WU cyOmmuManus, «OTCTauBaHUEY,
BEIIECTBA TMPH  TOCTOSSTHHOM €0 | «IEHTPU(PYrUupPOBAHUE.
COCTaBe, dbusznueckue SBICHUSA.
4\34 | 13.01 Pasnenenue @Qusnyeckue ABJIEHUA B XMMHUU: | YCTaHOBJIEHHE IPUYHUHHO-CIIEACTBEHHBIX CBsA3€Ei
cmeceit (1/1) JUCTUIIIALNA, KPUCTALIN3AIMS, | MeXAY (U3NYECKUMHU CBONCTBAMH BEIIECTB U
BBIIIADMBAHME M BO3TOHKA BEHICCTB, | CIIOCOOOM pa3jIeiCHHS cMecei
(dbunpTpOBaHUE u
HeHTpudyrupoBanue.
JdemoHcTpanmnu. [Tpumepsl
(busznueckux  SBICHUI:  IUIaBJICHUE
napajuHa; BO3rOHKa HOJAa WU
OCH30MHON KHCIIOTBI; PAcCTBOPECHUE
OKpalleHHBIX  coneil;  auddysus
JOYIIMCTBIX BEIIECTB C TopAIlei j1am-
MOYKH HAaKaJTMBaHUS
4\35 | 18.01 XUMHUECKHE SIBneHus, cBsizaHHbIe C M3MEHeHHeM | OmnpeneneHusl MNOHIATHM «XUMUYecKass peakuus», | Jlarte §28, Bomp.
SIBIICHUSL. COCTaBa BEIIECTBA, — XHUMHUYECKUE | «PEaKIHH TOPEHUS, «@K30TepMHuueckue | omnpexaene | 1-6.
YcnoBus u | peaknuu. [lpusHaku W yCJIOBHS | peakiUun», «OHJOTEPMUIECKHE peaxkuuy. | HUe
MIPU3HAKU NpPOTEeKaHUs XUMUYECKHX peakiuid. | HaOmroneHue u onucanue MPU3HAKOB M YCIOBUM | TIOHATUIO
MpOTEeKaHUs XH- | Beigenenne TemaoThl W CBeTa — | TEUEGHUS XUMHUYECKUX PEaKIUil, BBIBOJbI Ha | «XUMUYe-
MUYECKUX peakiuu roperus. [lonstre 06 5k30- ¥ | OCHOBaHUU aHanmsa HaOIIOICHUI 3a | ckas
peaxuit (1/1) SHIOTEPMHUECKUX peaKIusx. | IKCIEPUMEHTOM peaxIus,
JdemMoncTpanuu. ITpumepst re-
XUMHYECKUX  SIBJICHUM: rOpeHue PEYUCTUT




Maraus, ¢Gocdopa; B3aMMOJEHCTBUE b
COJITHOH KHCJIOTBI C MPaMOpOM HJIU MPU3HAKU
MeJIoM U YCIIOBHS
TEUYCHHSI
XUMHYECK
ux
peakuui,
naTh
otpesene
HUE DK30-
u
DHIIOTEPM
WICCKUM
peaKIusaM,
MIPUBECTH
IPUMEPHI
4\36 | 20.01 3aKkoH 3akoH coXpaHeHHs Macchl BemiecTB. | OmnpernencHue TTOHSATHUS «xumugeckoe | §27,ymp.1, | § 217,
COXpaHEHUs XuMHUYecKue ypaBHEHHWs. 3HadeHue | ypaBHeHHE». OOBsICHEHWE 3aKoHA CcoxpaHeHus | 2,3. ynp.3, 4.
Macchl WH/IEKCOB " k03(pPUIIMEHTOB. | MacChl BEIIECTB C TOYKHM 3PEHHS ATOMHO-
BEIICCTB. CocraBneHrne ypaBHCHUH XUMHUYECKUX | MOJICKYJISIPHOTO YICHUSI. CocraBieHue
XUMUYECKUe peakuui YpaBHEHUH XMMHUYECKUX PEaKIUid Ha OCHOBE
ypaBHCHHS 3aKOHa COXpaHCHUs MacChl BEIIIECTB.
(2/2) Knaccubukarust  XHMHYECKHX  peaknuid 110
TeroBomy dhPexTy
437 | 25- Pacuetsr mo xu- | Pacuersl 10 XUMUYECKUM | BpImomHeHne  pacyeTtoB 1o XHUMHYECKUM | §29, § 29,
-38 | 27.01 MHYECKHM ypaBHeHUsIM. PemieHne 3agad  Ha | ypaBHEHUSM Ha HaXOXICHHE KOJIMYECTBa, Macchl | ymp.1,2, 3. | ymp.3, 4.
ypaBHEHHSIM HAXOXKJCHUE KOJIMYECTBA, MAcChl WM | WM 00beMa MPOJYKTa PEaKIUU 10 KOJIUYECTBY,
2/ o0beMa  TPOJyKTa  peakmuu IO | Macce WIM O00beMYy HMCXOJHOTO BEIIECTBA; C
KOJIMYECTBY, Macce WJIM OO0bEMYy | UCIOJB30BAHUEM  IOHATUS  «IOJs»,  KOTza
UCXOJITHOTO BelIecTBa. PacyeTel C | UCXOJHOE BEIIECTBO JAaHO B BHJIE pPacTBOpa C
UCIIOJIb30BAHUEM  TOHATHUS  «IOJIS», | 3aJJaHHOM  MaccoBOM  JIOJIEH  PacTBOPEHHOTO

KOTJla HCXOJIHOE BELIECTBO JaHO B
BUJE PacTBOpPA C 3aJaHHONW MacCOBOM
JI0JIE PacTBOPEHHOIO BEIECTBA WJIN
COICPXKHUT  OINPEIEIECHHYI0  JOJIO
npumecen

BEIIECTBA WJIM COJIEPXKUT OIPEICNICHHYIO OJII0
npumecen




4\39 | 01.02 Peakumu pasno- | Peaknuu paznoxxenus. [Ipencrasienne | OnpeneneHus MOHATUNA «PEaKIUUd COCOUHEHHs, | §30, § 30, ymp.
KEHUSL. O CKOPOCTH XUMHYECKHX pEaKIUi. | «KaTanu3aTopbl», «pepmenTsbl». Knaccudukarus | ymp.1,4. 2, 5.
[TonsTue o | KaranuzaTtopsl. @epMEHTBI. | XUMMUYECKUX PEAKIUH [0 YHUCIY M COCTaBy
CKOPOCTH JleMoHCTpaUH. [TosryueHnue | UCXOMHBIX BEMIECTB W TPOAYKTOB  PEAKIIHH.
XUMUYECKON ruapokcuaa Memu (II); pasnoxenue | HaOmroneHue u omucaHue NpPU3HAKOB U yCIOBUI
peakiuu W | IEpPMaHTaHaTa Kallus; pa3JIOKCHUE | TCUCHUS XUMHUYECKMX peakluid, BBIBOABI Ha
KaTajau3aTopax | MEPOKCHAAa BOAOPOAA C TMOMOIIbI | ocHOBaHMM  aHa03.021m3a  HalOmopeHuin  3a
(1/1) IMOKCHIAa MapraHma | Karajassl | 9kcnepuMeHToM. CocTaBiIeHHE Ha OCHOBE TEKCTa
KapTodenst Wi MOPKOBH CXEMbI, B TOM 4YHCIIE C NPUMEHCHHEM CpEJICTB
UKT
4\40 | 03.02 Peakuuu coenu- | Peakiun coequHeHus. | OnpeneieHns TOHATUN «PeaKIud COCTUHEeHHs, | §31, §31,
HEHUS. Karanutuueckne M HEKaTaTUTUUYECKUE | «PEAKIIUU PA3JIOKEHU», «OOpaTUMBIE peakiumy, | ymp.l,2. ymp.1,8.
[emouku peakiuu, oOpaTUMbIe W HEOOpAaTUMBIC | «HEOOpAaTUMBIC  pEaKIUN»,  «KATATATHYCCKUE
MIEePEX0JI0B peakiuu. JlaGopaTopHble ONBITHI. | PEAKIIHNY, «HEKATaJTUTHICCKUC peaxIum.
(1/1) 16. Oxucnenne wmeau B 1uiamenu | Kiaccudukanus XUMUYECKHX PEAKIMU MO YHCITY
CIIUPTOBKH WJTH TOPEITKH U COCTaBy WCXOJHBIX BEIIECTB W TPOJYKTOB
peakIuy; HaINpPaBJIICHUIO TPOTCKAHHS PEaKIIHH;
yUacTUIO  Karamusaropa.  HaOmromenwe u
OTNHMCAaHWE TIPU3HAKOB W  YCIIOBUW TCUCHUS
XUMHYECKUX pEakIuii, BBIBOJBI HAa OCHOBAHUU
aHayIM3a HaOIIOICHUH 32 SKCIIEPUMEHTOM
4\41 | 08.02 Peaxinu Peakiuu 3amemenns. Psn aktuBHoCcTH | OnpenesieHus] TMOHATHNA «PEaKIMKM 3aMemIeHus», | §32, §32, ymp.
3aMeEIeHU. METaJJIOB, €ro HWCIOJB30BaHUE IS | «ps aKTUBHOCTH MeTtauioBy. Kiaccudukanus | ymp.1,2. 1,2, 3.
Psan POrHO3UPOBAHUS BO3MOXXHOCTH | XMMHUYECKUX pEaKUUd MO0 YHUCIYy U COCTaBy
AKTUBHOCTH IPOTEKAHUS peaxui MEXIY | UCXOJHBIX BEHIECTB U MPOAYKTOB pEaKIUU.
mertawioB (1/1) | meraulaMu W KucioTaMu, peakuuii | Mcnonb3oBaHue — AIEKTPOXMMHUYECKOTO  pAla
BBITECHEHHUS OJIHUX METaUIOB M3 | HANpsOKEHWH  (aKTUBHOCTH)  METAJIOB  JUId
pacTBOpOB ~ HUX  COJIeH  JIpyTrMMHU | OTpeesieHUs] BO3MOKHOCTH MPOTEKAHUS PeaKuil
MeTaJlJIaMHu. JleMoHCTpaluM. | MEXJy MeETaJUlaMHd M BOJHBIMU PacTBOpPaMH
BsaumoneiictBue pa30aBIeHHBIX | KUCIOT u coleil. Habmionenwme u omucaHue
KUCJIOT ¢ MeTaimiamu. JlaGopaTopHble | IPU3HAKOB U YCIOBUM TEYEHUS XUMHUYECKHX
onbIThl. 17. 3amemnieHue Meau B | peakuuid, BBIBOABI Ha OCHOBAaHMHM aHaIM3a
pactBope xjopuaa meau (II) sxkenezom | HabOIIOAEHMI 32 SKCIEPUMEHTOM
4M\42 | 10.02 Peakinu Peakinu oOMeHa. Peakuuu | Onpenenenusi MOHATHI — «peaknuu oOMmeHay, | §33, § 33, ymp.
oOMeHa. HelTpanu3anuu. YCIoBUS MPOTEKaHUS | «peakiuu HeWTpanuzauum». Krnaccubukanus | ymp.1,3,4. | 3, 5.
[IpaBuno peakiuii oOMeHa B pacTBOpax O | XUMHUYECKHMX pEaKkIUil MO0 YHCIy UM COCTaBy
bepronne (1/1) | xonma. JlemoHcTpanmu. PacTBopeHHE | MCXOAHBIX BEUIECTB M MPOIYKTOB PEaKIUU.

ruapokcuaa memu (II) B kucmoTax;
B3aumojeiicteue okcuma meau (II) ¢

Hcnonp3oBanue Ta6JII/II_H>I pacTBOPpUMOCTU  JIA
ONpCACIICHHUA BO3MOKHOCTH IMPOTCKAHUA pCaKLII/Iﬁ




CEPHOU KUCJIOTOW NPU HArpEeBaHUU

oOMmena. Habmronenne u omucanue NMPU3HAKOB U
YCJIOBUM TEUECHHUSI XUMUYECKUX PEAKIUI, BBIBOJIbI

Ha OCHOBAaHMHM aHajuM3a HaOMIOJCHUH  3a
HKCIEPUMEHTOM
4\43 | 15.02 Tunel Tunel  xumuueckux peakuuil  Ha | OnpexneneHue MOHATHS «ruapomms». | §34,ynp.1. | § 34, ynp.
XUMHYECKUX npuMepe CBOMCTB BOAbl. Peaknumsa | XapakTepuCTUKA XUMUYECKUX CBOWCTB BOJIbI 3, 4.
peakuuit Ha | Pa3JIOKEHUsI — DJIEKTPOJIU3  BOJBI.
npumepe Peakuun COEIMHEHUs —
CBOMCTB BOJBIL. | B3aUMOJEHCTBUE BOABI C OKCHAAMH
[lonsiTHe 0 ruA- | METAJUIOB U HEMETAJUIOB. Y CJOBUE
pomnmze (1/1) B3aMMOJICHCTBUS OKCHUJIOB METAJUIOB U
HeMeTauioB ¢ Bojgoul.  IlonsaTme
«ruApokcub». Peakuuu 3amenieHus
— B3aUMOJCHCTBHE BOJBI C Me-
TamiamMu.  Peakuum  oOMeHa — —
TUIPOJIN3 BELIECTB
4\44 | 17.02 O6o6menue u | Boimonnenne 3amanuii  mo  teMe | VMcmonp3oBaHuMe — 3HAKOBOTO — MOJEIHPOBAHUS. IToBT. § 26-
cucrtemarnsaiy | «M3meHeHus, MIPOUCXOASIINE c | [lonyuenue xumuyeckol  uHPOpMAMK U3 34.
1 3HAHUW TIO | BEIIECTBAMU» Ppa3IUYHbIX HCTOYHUKOB. [IpencraBnenue
TEMeE uH(popMaluu o TeMe «3MeHeHus,
«M3MeHeHus.np IIPOUCXOSIINE C BEIIECTBaMU» B BHJIE TaONuI,
OUCXOJIIUE C CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
BEIIECCTBAMU» npumeHenuem cpencts MKT
1)
4\45 | 22.02 KonTponsHas
paboTta 1o Teme
«3MeHeHus,
MIPOUCXOISAIINE
C BellleCTBaMu»
(110
TEMA 5. MIPAKTUKYM 1. «ITPOCTEAIIME OIEPAIIMU C BEILIECTBOM» (3)
5\46 | 24.02 [IpaBuia [IpaBuna texuuku Oe3omacHocTH npu | Pabota ¢ maGopatopusiM obopynoanuem u | Ctp. 198. | Ctp.198.
TEXHUKU paboTe B XMMHYECKOM KaOHHETe. | HarpeBaTeNbHBIMU MPHOOpaMU B COOTBETCTBHH C
0€3011acHOCTH [Ipuemsl oOpaieHus ¢ 1abOpaTOPHBIM | MpaBUIIAMU TEXHUKH 0e30MacHOCTU. BrimomHeHue
npu pabote B | 000OpyJOBaHHMEM W HArpeBaTENbHBIMH | MPOCTEHIINX MIPUEMOB oOpareHus c
XUMHUYECKOM npubopamu 1a00paTOPHBIM 000pyZ0BaHUEM: C
KaOuHeTe. 71a00PAaTOPHBIM IITATUBOM, CO CIIUPTOBKOU
ITpuemst

oOpaiieHus ¢




1a00paTOpPHBIM

00opymoBaHUEM
u
HarpeBaTeIbHbI
MU
npudopamu(1)

5\47 | 29.02 [Ipusnaku xu- | [Ipu3HaKu XMMHUYECKUX peaKkLui PaGora c mnaGopaTopHBIM 000pyIOBaHHEM U Crp 207
MUYECKUX HarpeBaTeJIbHBIMH MPUOOPaMU B COOTBETCTBUU C
peakuwii (1) MPaBIJIAMU TEXHHUKHU 0€30MMacHOCTH. BrImmosHeHne

OpOCTEWIINX TPUEeMOB oOpamieHus ¢ J1abo-
paTopHbIM 000pyIOBaHUEM: C J1a0OPATOPHBIM
HITaTUBOM, cO crnupToBkod. HaOmionenue 3a
CBOWCTBaMHU BEIIIECTB " SIBIICHUSIMU,
NPOUCXOIIIUMU ¢ BemecTBamu.  Ormnucanne
XHUMHAYECKOTO  JKCIIEPUMEHTa C  TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POJTHOTO) SI3bIKA U
s3pika  XxuMuu. CocTaBieHHWE BBIBOJIOB  TIO
pe3yabpTaTaM MPOBEIEHHOTO IKCIIEPHIMEHTA

5\48 | 02.03 [Mpurotosnienue | I[Ipurotornenne pactBopa caxapa u | Pabora ¢ maGoparopHeiM obopymoBanueM U | [Ipurotos | IloBT. § 25
pactBopa OTIpe/IeJIECHNe MAacCOBOM JIOJIM €ro B | HarpeBaTeIbHBIMH NPHOOpPaMU B COOTBETCTBHM C | UTh 120 T | ymp.7.cTp
caxapa U | pacTBOpe npaBUJIaMu TeXHUKH Oe3omacHocTH. Beimomnenue | 15%-noro | 209
oTipesieNieHne POCTEHUIIIX MPUEMOB oOpamieHus c | pacTBopa
MaccoBOH J10JIn 7a00paTOpHBEIM ~ O00OpYZOBAaHMEM: C MEpHBIM | caxapa.
€ro B pacTBOpe IWIMHAPOM, ¢ BecamMu. HaOmiogenue 3a
@ CBOMCTBaMU BEIIIECTB u SIBIICHHUSIMH,

NPOUCXOIAIIUMU ¢ BemectBamu.  OmnucaHue
IKCIIEPUMEHTAa C  IOMOIIBK  €CTECTBEHHOTO
(PyCCKOTO WIJIM POJHOTO) SI3bIKA M SI3bIKA XUMUHU.
CocraBiieHHEe  BBIBOJIOB 1O  pe3yjibTaram
NPOBEJICHHOTO 3KcliepuMeHTa. [IpuroToBieHue
pacTBOpPOB C OMNPEICICHHON MaccoBOW JoJiei
pacTBOpeHHOro  BemectBa  [IpurotoBiecHue
pacTBOpa M pacyeT MaccoBOW JOJIM  pac-
TBOPEHHOTO B HEM BEIIECTBA

TEMA 6. PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB (18/)

6\49 | 07.03 Onexrponutuue | [lonstne 00  snexTponuTuyeckoil | OmpeneneHuss MOHATHH — «@nekTpoauTuyeckas | §36, § 36,
cKast JIUCCOIMALMU. DJIEKTPOJIUTBI U HE | JUCCOLMALU», «QIIEKTPOJIUTHDY, | ynp.l. Borp.2-5.
JMCCOIMALIUS JIEKTPOJIUTBHI. MexaHu3M | «HEXIEKTPOIUTHI».  BbINOJIHEHHE  MOMETOK,

(1) JMCCOLMAalnf AIIEKTPOJIUTOB C | BBIMHMCOK M LIUTHPOBAHUS TEKCTa




pa3IUYHbIM XapaKTepoM CBSI3H.
CrernecHb ANEKTPOJIUTUUECKON
mucconuanui. CHIBHBIE M clIa0ble
3JIEKTPOJIUTHI. JdemoncTpanum.

HcnpiTanue BeElIECTB U UX PAacTBOPOB
HAa DJIEKTPONPOBOJHOCTD

6\50 | 10.03 OcHoBHbIe T0- | OCHOBHBIC TIOJIOKCHUS teopun | OnpenencHUs MOHATUN «CTENICHb JUCCOIMAnumy, | §37. §37  crp-
JIOKEHUS ANIEKTPOJIUTUUECKOM  JTUCCOIMAINH. | «CHIIbHBIC AIEKTPOJIUTHIY, «cnabbie 223),
TEOpUU HNonnsie ypaBHEHUS pEaKIui. | ICKTPOITUTH, «KATHOHBI», «aHUOHBD», ymp. 1.
anekrposutide | Peaknum oOMeHa, Wayimue 10 KOHIA. | «KHCIOTBD», «OCHOBAaHHS», «comm». CocTaBlieHue
CKOH Knaccupukanuss  MOHOB M HMX | YPaBHEHHM 5DJIEKTPOJUTHYECKOM JUCCOLUAINU
JIMCCOLIMAIIAH. CBOMCTBAa. MONEKysipHbIE W HOHHBIE | KACIOT, OCHOBaHMWA © coned. HWimmocTtparus
HNoHnHbIe ypaBHEHUs peakuuil. /[eMOHCTpauuM. | IpUMEpaMu  OCHOBHBIX  IIOJIOKEHHW  TEOpHUHU
YpaBHECHHUS 3aBUCHMOCTh  DJIEKTPOIPOBOTHOCTH | DJICKTPOITHTHUECKOMN JTCCOITHAITIY;
peakmmii (1) YKCYCHOM KHCJIOTBI OT KOHIIEHTpAlUHU. | TEHETUYECKON B3aMMOCBSA3M MEXIY BEIIECTBAMHU
JIBMKEHHE OKpAIICHHBIX HOHOB B | (MPOCTOE BEIIECTBO — OKCHJ — THUIAPOKCHI —
AIIEKTPUIECKOM noJie | coib). Pa3nmmdenne KOMIIOHEHTOB JOKa3aTeIbCTBA
JlaGopaTopHBIeONBITHI. 18. | (Te3ucoB, apryMeHTOB U (OPMBI TOKA3ATEIHCTBA)
B3anmogerlictBue pactBopoB xsopuaa | OnpeneseHne NOHATUS «UOHHBIE — PEAKIUN».
HaTpUsl U HUTpaTa cepedpa CocraBieHre  MOJIEKYNISPHBIX,  MOJHBIX U
COKpAILICHHBIX HOHHBIX YpPaBHEHUW peakIui ¢
ydyacTueM  3jekTpoiutoB.  Habmionenume wu
OTNHMCAHUE pEeaKUuh MEXIy OJJIEKTPOJIUTAMU C
MOMOUIBI0  €CTECTBEHHOIO  (PYCCKOTO  HIIU
POJIHOTO) SA3bIKA U S3bIKA XUMHH
6\51 | 13.03 Kucnoter: knac- | Kucnorsr, ux knaccudukanus. | CocraBiieHHE XapaKTePUCTUKHU obmux | § 39, ynp. | §39, ymp.
52 23.04 cubukamuss  u | Jmcconmanus KMCIOT U UX CBOWCTBA B | XUMHYECKHX CBOWCTB KHUCIOT C MO3UIMN Teopuu | 2, 4. 4,5,
53 27.03 CBOIiCTBa B | CBET€ TEOPUH IJICKTPOJUTUUYECKON | IIIEKTPOIUTHUYECKON nuccormanuu. CocraBieHue
ceere TO/I(3) JMCCOLIMAIINU. BzaumojeiicTBie | MONEKYISIPHBIX, TOJHBIX M COKPAIlEHHBIX
KUCJOT c MeTaJlJIaMH. | HOHHBIX YPaBHEHHM peakiuii C ydacTUeM KHUCIOT.
DNEKTPOXUMHUYECKUIA psan | Habmonenne u omucanue peakuuid ¢ y4yacTHEM
HaNPsHKEHU N METAJJIOB. | KUCJIOT C TOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO

B3anMopencTBae KHUCIIOTE OKCHIAMHU
METaJuIoB. B3auMonencTBue KUCIOTE
OCHOBaHUSAMHU — peakuus
HEUTpaIU3alUH. Bs3aumogeiicteue
KHCIIOT ¢ coisaMu. Mcnonb3zoBaHue
TaOIHILIBI pPacTBOPUMOCTH JUTS
XapaKTEPUCTUKUA XUMHUYECKUX CBOWCTB

NN pO,Z[HOFO) A3bIKa n SA3bIKa XHUMHH.
HpOBe)IeHI/IC OIIBITOB, MOATBEPKAAOIIUX
XHUMHUYECKHE CBOMCTBA KHUCJIOT, C CO6J'II'OI[CHI/ICM
IMpaBUJI TCXHUKHU 0€30ITaCHOCTH




kuciot. JlaGoparopHbie onbIThl. 19.
[Tonyuenne HEpPAaCTBOPUMOTIO
TUAPOKCUAA U B3aMMOJEHCTBUE €ro ¢

kucioramu. 20.  BsammopelicTBue

KHCIIOT c OCHOBAHMSIMU. 21.

BzanMmopeiicTBue KHCIOT C OKCHIAMU

METaJIJIOB. 22. BzaumoneiicTBue

KHCJIOT c METaJlJIaMH. 23.

BzanMmopeiicTBue KUCIOT ¢ COJISIMU
6\ 31.03 OcHOBaHUS: OcHoBanmsi, wux  Kiaccudukanus. | OnpenencHue ITOHSTHS «OCHOBaHHUA». | § 40, | § 40,
54 03.04 knaccudukanus | Juccommanms ocHoBanmid u  ux | CocraBieHue XapaKTEePUCTUKH obmmx | ymp.2,3. ymp.3, 4.
55 07.04 U CBOMCTBA B | CBOWCTBA B CBETE TEOpUHU | XMMUYECKUX CBOICTB OCHOBaHMU (Ienoyeil u
56 ceere TOJl (3/) | aneKkTponUTHYECKON — AMCCOIMAIMM. | HEPACTBOPUMBIX OCHOBAHM) C MO3UIHUI TEOPHUH

B3anmopeiictBre OCHOBaHMI1 ¢ | anmekTponuTHdeckon nuccormanuu. CocraBieHue

cossiMa.  Mcnonmp3oBanue  TaONMIBI | MOJEKYISPHBIX, TIOJHBIX W COKpAICHHBIX

PaCTBOPUMOCTH JIJIsi XapaKTCPUCTUKW | MOHHBIX ypPaBHEHWH pPEAKIMH C  ydacCTHEM

XUMUYECKUX CBOWCTB  OCHOBaHWW. | ocHOBaHWU. HaOmrogeHwe m ommcaHue peakiui

Bzaumopericterue meaoven C | OCHOBaHMI C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO

OKCUJaMU HEMETAJUIOB. | WJIM  POJHOTO) s3bIKa W  s3bIKA  XUMUHU.

JlaGopaTtopHble ONBITHI. 24. | TlpoBenenue OIIBITOB, MO ITBEPIKIAIOIINX

Bsaumonelicteue ieJouen C | XUMHYECKHE CBOMCTBA OCHOBAaHMIA, C

kuciotamMu. 25. BzammopnelcTBue | COONIOACHHEM TMPAaBWII TEXHUKH O€30TIaCHOCTH.

meno4Yerd ¢ okcuaamMu He-MeTtaioB. | CocTaBieHHE JOKJIaja MO TeMe, ONPeeICHHOU

26. BzauMmojelcTBUE IIEIOYEH C | yuuTeIeM

coinsimu. 27. IlonydeHue u cBoOMcCTBa

HEPaCTBOPHUMBIX OCHOBAHHM
6\ 10.04 Oxkcunpl: kmac- | O600menne ceeaeHuit 00 okcuaax, ux | OnpeneneHus TOHATUH — «HecoseoOpasyromue | §41, §41, ymp.
57 14.04 cudukamus ® | KIaccupuKanuu u CBOMCTBAxX. | OKCHIBD», «coneobpa3zyromue okcunbly, | ymp.1,2, 3. | 2, 5.
58 cBoricTBa (2/) JlabopaTopHbie ONBITHI. 28. | «XOCHOBHBIC OKCHJIbI», «KHCJIOTHBIC OKCHIBD».

B3aumoperictBue OCHOBHBIX OKcHAOB | CocraBicHue XapaKTCPUCTHKHU 00IIHX

¢ kuciotramu. 29. Bizaumonelctsue
OCHOBHBIX OKcUIOB ¢ Bomou. 30.
BzanMmopelicTBue KHCIOTHBIX OKCHIIOB
¢ menoyamu. 31. BzammoneiicTBHe
KUCJIOTHBIX OKCHJIOB C BOJOM

XMMHYECKHUX CBOMCTB COJICO0pa3yrOIUX OKCHI0B
(KMCIIOTHBIX M OCHOBHBIX) C MO3ULIMHA TEOpUU
EKTPOJIUTHYECKON aucconuanuu. CocTtaBiieHne
MOJIEKYJISIPHBIX, IIOJHBIX M COKpAIICHHBIX
WOHHBIX YpaBHEHUM peakuuil ¢ Yy4acTUEM
okcunoB. HabOmiomeHue M omnucaHue peakuui
OKCHJIOB C TOMOILBIO €CTECTBEHHOTO (PYCCKOTIO
WIM  POJHOIO) s3bIKAa MW  s3bIKA XHMHH.
IIpoBeneHue OIIBITOB, MOATBEPK JAIOLIUX




XMMHUYECKHE CBOWCTBA OKCHJIOB, C COOJIOICHUEM
npaBui TeXHUKH OezomacHocTH. CocraBieHue

JI0KJ1aaa o TEME, OTIpE/IeTICHHOM
CaMOCTOSATEIBHO
6\ 17.04 Comu: xnaccu- | Conm, ux aucconuanus U cBoiicTBa B | OmpeneneHuss  MOHATUH — «CpEOHUE  COJIMY, | § 42,1 § 42,
59 21.04 bukanus U | CBETE€ TEOPHUH  DIICKTPOJIUTHUYECKOM | «KUCIBIE COJIM», «OCHOBHBIE coyim». CoctaBienue | ymp.l, 2. yop.1, 2.
60 CBOMCTBA B | auccouuanuu. BzaumoneicTBue coseil | XxapakTepUCTUKH OOLIUMX XHMHYECKUX CBOMCTB
ceere TO/ (2/) | ¢ MeraqutamMu, OCOOCHHOCTH ATHX | COJIEH C TO3WIMA TEOPUU DIIEKTPOIUTHUECKOM
peakuuii. B3aumopeiictBue coneir ¢ | aucconumanuu. CocTaBieHHUE  MOJIEKYJISPHBIX,
consimMu. Mcmonp3oBanue  TaOMMIIBI | TIOJHBIX W COKPAIIEHHBIX HOHHBIX YpaBHEHUH
pPacTBOPUMOCTH ISl XapaKTEPUCTHUKU | peakiuuii ¢ ydactueM coJieid. HalOmonenune wu
XUMHYECKUX CBOICTB COJIEH. | OIMCAHWE  peakuuid CcoJed C  MOMOIIbIO
JlaGopaTopHble onbIThl. 32. B3auMo- | ecTeCTBEHHOTO (PYCCKOIO MM POJHOTIO) SI3bIKa U
neiictBue coyie ¢ KkuciaoTtamu. 33. | si3bIKa XUMUU. [IpoBenenue OIIBITOB,
B3aumopeiicTBue cosiel ¢ meaovYamu. | MOATBEPKIAIOMMNX XMMUYECKUE CBOWMCTBA COJIEH,
34. B3auMogeicTBHE COJIeH C COJIAIMH. | C COONIOZCHUEM TPABUJI TEXHUKU O€30MacCHOCTH.
35. B3aumoerictBre pactBopoB cosieil | CocraBieHue AOKIaaa IO TeMe, ONpEeTIeHHOU
C MeTaJJIaMH CaMOCTOSTEIHHO
6\ 24.04 I'eneTnyeckas l'enetnveckue psapl Metamma u | OnpenesieHHe TOHSATHS —«TCHETHYECKUU  psmy. | §43, §43, ynp.3,
61 CBS3b  MEXKIy | HemeTauia.  ['eHetwdeckass  cBs3b | MumocTpupoBarh: a) TpuMepaMud  OCHOBHBIC | ymp.2,3,4, | 4.
KJlaccaMH  He- | MeXKIy KJlaccaMd HEOPraHW4eCcKHX | MOJIOKEHUs TEOpUHn AIIEKTPOJIUTUYECKOHN | 5.
OpraHMYEeCKUX | BEIIECTB JUcconyanuu; ©0) TeHEeTHYECKYyl B3aHuMOCBS3b
Bemects (1/) MEXIy BemecTBaMu (IIPOCTOE BEIIECTBO —
OKcuJ — THUApoKcua — coib). CocraBieHue
MOJIEKYJIIPHBIX, TOJHBIX M  COKpAIllEHHBIX
MOHHBIX YpPaBHEHUH peakluil ¢ y4yacTHeM
JNEKTPOJIUTOB. CocraBnenue ypaBHEHUU
peaxiuii, COOTBETCTBYIOLIUX
MOCIIEZIOBATEIILHOCTU («IIETIOYKEY) MpEeBpalleHuit
HEOPraHMYECKUX BEILECTB Pa3IMYHBIX KJIACCOB.
Boinonnenue MPSIMOTO WHIYKTUBHOTO
JIOKa3aTeIbCTBA
6\ 28.04 O06o06menne u [Tonydenue  xumuyeckod  uHpopmaumu  u3 | §34, 43
62 05.05 CHUCTEMAaTH3alH pa3IMYHbIX HCTOYHUKOB. IIpencraBnenue
63 S 3HaHMA TIO uHpopmanuu no teme «PactBopeHue. PacTBopsl.

TeMe
«PacTBOpenue.
PacTtBOpBI.
CBoiicTBa

CpolicTBa pacTBOPOB IEKTPOJIUTOB» B BHJIE
TaOJIMIl, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCIIe
¢ npuMeHenueM cpeacts UKT




pPacTBOpOB

ANEKTPOJIUTORBY
(2))
6\ 08.05 KonrposbHast
64 pabora 1o Teme
«PacTBOpeHue.
PacTtBOpBI.
CaoiicTBa
pacTBOpOB
AJIEKTPOJIUTOBY
1)
6\ 12.05 Krnaccuduxka- OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIC OnpeneneHus MTOHSATHM «OKHUCIIMTEIIBHO- | § 43,1 § 43,
65 s peakuuu. OmpeneneHUe  CTEMEHEH | BOCCTAHOBUTENBHBIC PEAKIIUN», «OKHCIHUTEIbY, | yop.7. ynop.4, 5, 6.
XUMHYECKHAX OKHUCJICHUS VTS JJIEMEHTOB, | «BOCCTAHOBUTEIIbY, «OKHCIICHUEY,
peaxIui. o0pa3yloImux  BEIIeCTBA  Pa3HBIX | «BOCCTaHOBJICHHE». Kitaccnukammss XUMUIECKIX
OxucauTeNnsHO- | KIacCoB. Peaknum WOHHOTO OOMEHa W | peakiuid T0 TPHU3HAKY «H3MEHEHHE CTeICHEH
BOCCTAaHOBHTEJ | OKHCIUTEIIHO-BOCCTAHOBHTEILHBIC OKHUCIICHHS JJIEMEHTOBY. Onpenenenne
BHBIC PEaKIHH | PEaKIUu. Oxucnurens W | OKHCITUTENII W BOCCTAHOBUTEINS, OKHCICHUS W
an BOCCTaHOBHTEJIb, OKHCJICHUE W | BOCCTAaHOBIIEHUs.  VICmoONb30BaHWE  3HAKOBOTO
BOCCTaHOBJICHHE. CocraBiieHHE | MOJICITUPOBAHUS
YpaBHEHUH OKHCJIUTEIBHO-
BOCCTaHOBHTEIIHHBIX peakuit
METOJIOM  JJIGKTPOHHOTO  OarnaHca.
JdemoHcTpanmnu. BzaumonetictBue
IIUHKAa C CEpOM, COJSIHOW KHUCIOTOM,
xnopugom meau (II). ['openne maraus.
6\ 15.05 CaoiicTBa CpoiictBa mpocThix BemecTB — | CocraBiieHHe YpaBHEHHI okuciauTeapHo- | CocTtaBUT
66 W3YyUYCHHBIX METAJUIOB U HEMETAJUIOB, KUCJIOT W | BOCCTAHOBHUTENBHBIX PEaKIUi, UCIOJIb3ysd METOJ | b
KJIaCCOB COJICii B  CBET€  OKHUCIUTEIBHO- | AJIEKTPOHHOTO OanaHca. OmnpenesneHue | ypaBHEHH
BEIIICCTB B | BOCCTAaHOBHUTEJIBHBIX PEaKIIHiA OKHUCITUTENII W BOCCTAHOBWTEINS, OKUCJICHUS U | 5
CBETE BOCCTaHOBJICHHSI peaKIuid,
OKHUCITUTEIIBHO- Xapak-
BOCCTaHOBUTEN TEPHU3YIOIIL
BHBIX peaKlui ux
(D XUMHYECK
ue
CBOMCTBA
CEepHOU

KHCJIOTHI,




THJIPOKCH
a  Kajus,
THJIPOKCH
Ja  Meau
(1,
OKCHJIa
HaTpus,
OKCHJIa
cepsl (IV),
cynbdara
meau (I).

TEMA 7. MIPAKTAKYM 2. «CBOUCTBA PACTBOPOB JJIEKTPOJIUTOB» (1/)

7\
67

19.05

Pemenne
JKCIIe-

PUMCHTAJIBHBIX

3amau (1)

Pemenne OKCIICPUMCHTAJIBHBIX 3aaa4

OO6partienue ¢ 1ab0paTopHBIM 000PYTOBAHUEM U
HarpeBaTeIbHBIMU NMPUOOPAMH B COOTBETCTBUH C
paBUJIaMu TE€XHUKH 0€30I1aCHOCTH.
Pacnio3naBanne HEKOTOPHIX AHMOHOB U KaTHOHOB.
HabGmronenne cBONCTB BEIIECTB M MPOUCXOISAIINX
¢ HuMHU sBiIeHUH. OnHcaHue XUMHYECKOTO
OKCIIEPUMEHTa C  TIOMOIIBI0  €CTECTBEHHOTO
(PYCCKOTO WM POJIHOTO) SI3bIKA M SI3bIKA XHUMUHU.
@opMyIHpOBaHHWE BBIBOJAOB 10 pe3yiabTaTaMm
MPOBEAEHHOTO SKCIIEPUMEHTA







