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1.Ilnanupyembie pe3yJbTaThl OCBOCHUSI Y4eOHOr0 peaMeTa, Kypca

JINYHOCTHBIMH pe3yJdbTaTaMi U3YYCHUA ITPEAMCTA «Xumus» B 8 Kitacce SBIISIOTCS CJICAYIOIINEC YMCHHUA:

OCO3HABATh €JMHCTBO U LIEJIOCTHOCTh OKPYXKAIOLIEr0 MHPa, BO3SMOKHOCTH €ro I03HABaEMOCTH U 0OBSICHUMOCTH Ha OCHOBE IOCTHYKEHUI HAYKU;
MOCTENEHHO BBICTPAaUBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE: OCO3HABATh MIOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIIE U
B paMKaX CaMOCTOSITEIbHOU JI€ATEIbHOCTH BHE IIKOJIBI;
OIICHUBATh KU3HEHHbIE CUTYAI[UU C TOUKH 3peHHs O€3011acCHOr0 00pa3a KU3HU U COXPaHEHUs 37J0POBbSI;
OLICHUBATH YKOJIOTUYECKUN PUCK B3aUMOOTHOILIEHUH YEJIOBEKA U IIPUPOJIBL.
(¢bopMHpOBaTh HKOJIOTUYECKOE MBIIIJICHHE: YMEHHE OIEHUBATh CBOIO AESTEIBHOCTh M TOCTYIKH JIPYTHX JIIOJEH C TOYKU 3PEHMS] COXpPaHEHUS
OKpYXKaroIllel Cpe/ibl - rapaHTa )KM3HU U 01aronoJry4us JoAei Ha 3emie.

MetanpeaMeTHBIMH pe3yJIbTaTaMU U3y4eHUS Kypca «XUMHUsD SBISETCSl JOPMUPOBAaHUE YHUBEPCATbHBIX yueOHbIX neiictuil (Y'Y ).

Perynarusaeie YY:

CaMOCTOSITEIPHO OOHAPY)KUBATh U (POPMYITHPOBATh YI€OHYIO MPOOIEMY, ONPEACIISTh 1e)Ih YIeOHO! ACSITEILHOCTH;
BBIJIBUTaTh BEPCUH PELIEHUS MPOOJIeMbl, 0CO3HaBaTh KOHEUHBIN pe3y/lbTaT, BHIOMPATh U3 MPEIVIOKEHHBIX U MCKATh CAMOCTOSITEILHO CpEICTBa
JOCTHKEHHUS LI ;
COCTaBJIATh (MHAUBUAYAIHHO WIIA B TPYIIIE) TUTAH PEIICHUS TPOOIEMBI,
paboTas 1o IUIaHy, CBepsATh CBOM JICHCTBUS C 1IEIIbIO U, IPU HEOOXOMMOCTH, UCTIPABJIATH OIIMOKU CAMOCTOATEIbHO;
B JTMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIHHO BIPAOOTaHHBIE KPUTEPUU OLIEHKH.
[To3naBarenbubie YY1

aHAJIM3UPOBATh, CPABHUBATD, KJIaCCU(PHUITMPOBATH U 000011aTh (hDaKTHI U SBJICHUS. BBISABIATH MPUYMHBI U CJICICTBHSI TIPOCTHIX SBJICHUM.
OCYILIECTBIISITH CPaBHEHUE, KIacCU(PUKAIINIO, CAMOCTOSITEILHO BEIOMPAsi OCHOBAHUS M KPUTEPHH ISl YKa3aHHBIX JTJOTMYECKHUX OTIepalluii;
CTPOUTH JIOTUYECKOE PACCYKICHUE, BKIIIOYAOIIee YCTAHOBICHHE MPHUYNHHO-CIICACTBEHHBIX CBSI3EH.
CO3/aBaTh CXEMAaTUYECKUE MOJIEIH C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.
COCTaBJISATh TE3UCHI, PA3JIMYHBIC BUBI IJIAHOB (IMPOCTHIX, CIIOKHBIX U T.IL.).
peoOpa3oBbIBaTh HHGOPMAIUIO M3 OJJHOTO BHJA B APYroil (TabauIly B TEKCT U Tp.).
YMETb OMpPEACNATh BO3MOXKHBIE HCTOYHHKH HEOOXOTUMBIX CBENEHUH, MPOU3BOAUTH TOWUCK HH(POpPMAIUHU, aHAIU3HPOBATh U OLIEHUBATH €€
JIOCTOBEPHOCTb.
Kommynukatusabele YVY /I




CaMOCTOSITEIbHO OPraHU30BBIBATh YUEOHOE B3aUMOJICHCTBHE B TPYIIIE (OIpeneIaTh OO e, PACIPeeaTh POJIM, JOTOBAPUBATHCS APYT C

JPYroM | T.11.).
JINYHOCTHBIMH Pe3yJIbTATAMM U3y4CHUS TpeaMeTa « XUMUs» B 9 Kilacce SBISIOTCS CIICAYIONTUE YMEHUS:

Oco3HaBaTh €IMHCTBO U LIEIOCTHOCTh OKPYKAIOILIET0 MUPA, BOBMOKHOCTH €T0 IT03HAaBAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTUKEHUI HAYKH.
[locTeneHHo BbICTpauBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHUE:
OCO3HABATh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCJIE U B paMKaxX CaMOCTOSATEIbHOMN JA€ATEIbHOCTH BHE ILIKOJIbL;
OILICHUBATh KU3HEHHBIC CUTYALUU C TOUYKH 3pEHHsI O€30MacHOTO 00pa3a )KM3HU U COXPAHEHUS 370POBbS;

OLIEHUBATh AKOJIOTMYECKUI PUCK B3aMMOOTHOIICHUI YEJIOBEKA U IPUPO/IBI.

BriOupats mocTynku, HaleJICHHBIE HAa COXpaHEHHE M OepekHOE OTHOIICHHE K TMPHUPOJE, OCOOCHHO >KUBOM, M30eras MpOTHBOTOJIOKHBIX
MOCTYIKOB, TOCTENEHHO y4ach ¥ OCBauBasi CTPATETUIO PALIMOHAIBHOTO MTPUPOIOIIOIB30BAHUS.

CpencTBoM pa3BUTHS TUYHOCTHBIX PE3yAbTATOB CIY)KAT YIEOHBI MaTepuall U MPOAYKTUBHBIC 3aJJaHUs YICOHHKA, HalleJIEHHbBIE HA 6-F0 JTMHUIO

pa3BUTUS — YMEHHUE OLIEHUBATh MIOBE/ICHUE YeJI0BeKa C TOUKH 3PEHUS XUMHUUYECKOH 0€30MacCHOCTH MO OTHOIIEHHIO K YEIOBEKY U IMPUPO/IE.
MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3ydeHUS Kypca « XUMUs» ABIseTcsl GOpPMUPOBAHNE YHUBEPCAIbHBIX yueOHbIX neicTBull (YY ).

Perynarusurie YV

CamocTosATensHO 00HAPYKUBATh U POPMYIUPOBATH YUCOHYIO TPOOJIEMY, ONIPEACIIATH 1ENb yUeOHOU NeATeTbHOCTH, BEIOUPATh TEMY MPOEKTA.

BeiiBuraTh Bepcun pemieHust mpooJieMbl, 0CO3HABATh KOHEYHBIH pe3yiIbTaT, BEIOUPATh M3 MPEATIOKEHHBIX U UCKaTh CAMOCTOSITETIHHO CpPEICTBa
TOCTHIKEHHUS TICITH.

CoctaBnsaTh (MHIUBUAYAIHHO WIH B TPYIIIE) TUIAH PEIICHUS POOIIEMBbI (BBIIIOJHEHUS TTPOCKTA).

PabGoTas 1o miany, cBepsITh CBOM JICWCTBUS C LIENBIO U, IPH HEOOXOAUMOCTH, UCTIPABIIATH OIIMOKU CAMOCTOSTEIIHHO.

B nmanore ¢ yunrteneM COBEpPIICHCTBOBATh CAMOCTOSITEIILHO BHIPAOOTAHHBIC KPUTEPUH OIICHKH.

CamocTosITeIbHO 0OHAPY)KUBATh U POPMYIUPOBATH MPOOJIEMY B KIIACCHOW M MHAMBHIyaTbHON YUeOHOH e TEITLHOCTH.

BeiiBurath Bepcuu perieHust mpo0JieMbl, 0CO3HABATh KOHEYHBIH Pe3yJIbTaT, BEHIOUPATh U3 NPEIIOKEHHBIX U UCKATh CAMOCTOSITEIILHO CPEICTBA
JOCTHOKEHHUS TICITH.

CamocTosITeIbHO OCO3HABATh MPHYUHBI CBOETO YCIIeXa WM HEyCIieXa M HaXOAUTh CIIOCOOBI BBIXO/IA U3 CUTYAIIMH HEYyCIeXa.

CpenctBoM (opmupoBaHus peryasTUBHBIX Y Y]l ciy)kaT TEXHOJOTHS MPOOJIEMHOTO JUaliora Ha dTale H3y4eHUs HOBOTO MaTepuana H

TCXHOJIOT'HMA OICHHUBAHU A 06p8.30BaTeJ'IBHBIX JOCTHXKEHU N (y‘{e6HbIX YCHCXOB).

IloznaBarenpunle YVY /I

AHaJ'II/I3I/IpOBaTB, CpaBHHBATD, KﬂaCCI/I(l)I/II_II/IpOBaTL n O606H_IaTL (baKTBI U siBJeHMS. BBIABIATH IMPUYIUHBI U CJICACTBHUSA MIPOCTHIX SIBJICHUH.
OCYH_ICCTBJ'ISITB CpaBHCHHEC, CCpUALIUIO U Knaccn(bmcaumo, CaMOCTOATCIIbHO BBI6I/Ipa}I OCHOBAaHHA U KPUTCPHUU JIS1 YKA3dAHHBIX JIOTHYCCKHUX
onepaunﬁ; CTPOUTH KJIaCCI/I(I)I/IKaLII/IIO Ha OCHOBC JUXOTOMHYCCKOI'O ACIICHUA (Ha OCHOBE OTpI/II_IaHI/ISI).



CTpouTh JOTHYECKOE PACCyXkICHUE, BKIIIOYAOIIEe YCTAHOBICHNE IPUUNHHO-CIICCTBEHHBIX CBS3CH.

Co3znaBaTh CXeMaTHYECKHE MOJICIU C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.

CocTaBisTh TE3UCHI, PA3NIMYHBIC BUJBI IJIAHOB (IIPOCTBIX, CIOXKHBIX U T.I.). [IpeoOpa3oBwiBaTh MH(MOPMALIMIO €3 OJHOTO BUIA B JIPYrou
(TabnHIry B TEKCT U Mp.).

BrerunTeIBaTH BCE YPOBHH TEKCTOBOM MH(DOPMAIIHH.

YMeTh OTpeNeNaTh BO3MOXHBIC MCTOYHUKH HEOOXOIUMBIX CBEICHHM, MPOW3BOJNUTH MOUCK WH(DOpMANNU, aHAIM3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTb.

YMeTh UCTIOIB30BaTh KOMIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU KaK HHCTPYMEHT JJIsl JOCTHXKEHHSI CBOMX I1ejieil. YMETh BhIOUpaTh
aJICKBaTHBIE 3a7ja4€ MHCTPYMEHTAJIbHBIC MPOTPAMMHO-aNNapaTHbIE CPEACTBA U CEPBUCHI.

KommyHnukatusHbie YV /I

CaMocCTOSITEIbHO OPraHU30BbIBATh YUEOHOE B3aUMOJIEHCTBUE B TPYIIE (ONPEAEIATh OOLIME 1IeIH, paclpeaesaTh POIHU, JOT0OBapUBAThCS IPYT €

JIPYrOM | T.11.).
OTtcTamBasi CBO¥O TOUKY 3pSHHUS, IIPUBOJIUTH apTyMEHTHI, IIOATBEPXKAast HX (haKTaMHu.
YMeTh B3MISIHYTh Ha CUTYAITUIO C HHOU IMO3HITUN M IOTOBAPHBATHCS C JTFOABMH WHBIX TIO3UITHH.

CpenctBoM (hopMHUPOBaHHSI KOMMYHHKATUBHBIX Y Y ][ cay)KaT TEXHOJOTHS MPOoOIeMHOro nuajora (oOYKIalomuid U TTOABOISIINA TAAjor) 1
paboTa B MaJIbIX IPYIIax, TAK)KE UCIOJIb30BAHNE HAa YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOJTYKTUBHOTO YTEHUSI.
Ilpeomemnvimu pe3ynvmamamu 0CBOSHUS BHIITYCKHUKAMU OCHOBHOM LIKOJIBI IPOTPAMMBbI IO XUMUU SIBIISIFOTCSI:

1) dopmupoBanue nepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O BEIECTBAX, UX MPEBPALICHUIX U MPAKTUYECKOM MPUMEHEHHH;
OBJIaJICHUE MMOHATUITHBIM aNIapaTOM U CUMBOJIMYECKUM SI3bIKOM XUMUMU;

2) oco3HaHue 0OBEKTUBHOM 3HAUUMOCTH OCHOB XMMHUYECKOM HAyKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX IIPEBPAICHHI
HEOPraHMYECKUX U OPraHUYEeCKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHH dHBOUM U HEXXUBOW MPUPO/IbL; YIIIyOJieHne IPEICTaBICHUN O
MaTepHUaIbHOM €MHCTBE MUPA;

3) oBilajieHre OCHOBAMH XMMHYECKONH I'PAMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO OIICHUBAThH KU3HEHHBIC CUTYAINH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0€3011aCHOTO OOpaIlleHHsI ¢ BELIECTBAMH, UCIIOJIb3YEMbIMH B MIOBCEHEBHOM KM3HHU; YMEHHEM aHAJIU3UPOBATh U
TUTAHUPOBATH SKOJIOTHYECKH 0€30MacHOE TIOBE/ICHUE B IIENIAX COXPAHEHUS 3[I0POBBS  OKPYXKAIOIIEH Cpe/Ibl;

4) popmupoBaHHEe YMEHU YCTaHABIUBATH CBSA3H MEXKIY peaibHO HAOMI0IaeMbIMI XUMUYECKIUMHU SBICHUSMU U MPOIIECCAMU, TPOUCXOASIIIUMU
B MUKPOMHPE, OOBSICHITH MPUIMHBI MHOTO00pa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOEHUS, a TAK)Ke 3aBUCUMOCTD

MNPUMCHCHUS BCHICCTB OT UX CBOﬁCTB;



5) HpI/IO6peTCHI/IC OIIbITAa UCIIOJIB30BAHUA PA3JINYHBIX MCTOAOB U3YyUCHUA BCIICCTB: Ha6J'IIOI[€HI/ISI 3a UX IMPCBpAlllCHUSAMU IIPU ITPOBCACHUNU

HECJIO’KHBIX XUMHUYECKHX 3KCIIEPIMEHTOB C UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBAHMS U IPUOOPOB;

6) popmMupoBaHuE MPEICTABICHNUN O 3HAYCHUU XUMHYECKON HAYKH B PEIICHUU COBPEMEHHBIX SKOJOTUYECKUX TTPOOJIEM, B TOM YHUCIIE B

NpeaAOTBpAIICHNN TCXHOT'CHHBIX U OKOJIOT'MYCCKUX KaTaCTpO(b.

BbpInyCKHUK HAy4YUTCH:

® XapaKTepHU30BaThb OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOIEHNE, U3MEPEHHE, IKCIIEPUMEHT;

® OIIMCHIBAaTh CBOMCTBA TBEPBIX, )KUJKUX, Ta3000pa3HbIX BEIIECTB, BHIACISSA UX CYLIECTBEHHbIE IPU3HAKH;

® pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUN 3JIEMEHT», «IIPOCTOE BELIECTBO», «CIOKHOE
BEIIECTBOY, «BAJIEHTHOCTbY, «XUMHUYECKAsl pEaKIUs», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMUM;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsI MAaCChl BEIIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHON Teopuu;

® paziauyaTh XMMHUYECKHE U (U3UUECKUE SIBICHUS;

® Ha3bIBaTh XMMHUYECKHE HIEMEHTHI;

® OIIpEIeIsATh COCTAB BEIIECTB IO UX hopMyIiam;

® OIpEIeATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCTUHEHUSX;

® OIpEaeATh TUIl XUMHUECKUX pPeaKIuil;

® Ha3bIBaTh PU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKLINH;

® BBISBIATH IPU3HAKH, CBUIETEIILCTBYIOIIME O MPOTEKAHUH XUMUYECKOHN peakI[Uy P BHIIIOJTHEHUH XUMHUECKOTO OTIbITA;

® COCTaBIIATH (POPMYJIBI OMHAPHBIX COCMHEHUH;

¢ COCTAaBJIATH YPABHCHUSA XUMUYCCKUX peaKuHﬁ;



e coOmoaaThe npaBuia 6e30macHOi pabOTHI IPU MPOBEACHUH OIBITOB;

® TI0JIb30BATHCA TAOOPATOPHBIM 000PYJOBAaHNUEM U MOCYOM;

® BBLIYKCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILLECTB;

® BBIYHCIITH MACCOBYIO JJOJIIO XUMUYECKOTO dJIEMEHTa 110 (POpMYJIe COSANHEHUS;

® BBIUUCIATH KOJUYECTBO, 00bEM MJIM MACCY BELLECTBA IO KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WM IPOJYKTOB PEAKIINHY;

® XapakTepu30BaTh (PU3NUECKHE U XUMHUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KMUCIOPOa U BOJAOPOA;

® [10JIy4aTh, COOMPATH KUCIOPOJ U BOJOPOL;

® pacI03HaBaTh OMBITHBIM IIyTEM T'a3000pa3HbIE BEIECTBA: KUCIOPO, BOJIOPO;

® pacKphIBaTh CMBIC] 3aKOHAa ABOTApO;

® pPAacCKpBIBaTh CMBICH MOHATHH «TEeIIOBOM 3 (HEKT peakiumy, «MOJSIPHBII 00beM»;

® XapaKTepHU30BaTh PU3NUECKUE U XUMUYECKUE CBOMCTBA BOJBI;

® pAaCKpBIBaTh CMBICI IOHATHS «PACTBOPY;

® BBIUHCIIATH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® IIPUTOTOBJISITH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEH paCTBOPEHHOIO BELIECTBA;

® Ha3bIBaTh COCAMHEHHUS N3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

® XapaKTepu30BaTh (PU3NYECKUE U XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB: OKCHJIOB, KMCIOT, OCHOBAaHUII,
COJICH;

® ONpeAeATh NIPUHAUIEKHOCTh BEUIECTB K OIIPEIEICHHOMY KIIaCCy COCIMHEHUN;

® COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX COCTMHEHNN N3yUEHHBIX KJIACCOB;

® TIPOBOJUTH OIBITHI, IOATBEPKAAIOIINE XMMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

® PpAacIIO3HABaTh ONBITHBIM IIYTEM PAaCTBOPHI KUCIIOT U IIEI0YEH M0 U3MEHEHUIO OKPACKU MHANKATOPA;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEX/y KJIACCAMU HEOPraHUUYECKUX COEANHEHNN;

e packpsiBaTh cMbICH [Iepuoanueckoro 3akoHa [[.1. Menneneesa;



® O0BACHATH (U3NYECKUH CMBICT aTOMHOTO (TIOPSIKOBOIO) HOMEpa XHMHYECKOTO 3JEMEHTa, HOMEpPOB TpPYNINbl W MEpuojaa B
nepuoandeckon cucreme [[.M. Menneneesa;

e OOBSICHATD 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHHUA aTOMOB, CBOMCTB DJIECMECHTOB B npeaciiax MajiblX NICPUOA0B U I''TABHBIX TTOATPYIIIL;

® XapaKTCPU30BATb XHUMHYCCKHC OJICMCHTLI (OT BOaOpodga Hao KaJII)HI/IFI) Ha OCHOBEC HX IIOJIOKCHHUA B HGpHOZIH'—ICCKOfI CHUCTEMC
JI.V1. MenpeneeBa u 0COOEHHOCTEN CTPOEHUS X aTOMOB;

® COCTaBJISITh CXEMBbI CTPOEHHUS aTOMOB NIepBbIX 20 31eMeHTOB nepruoanyeckoil cucremsl [[.M. Menzaeneesa;

® DACKpPBIBATH CMBICII MMOHATUH: «XUMHYSCKAs CBA3b», «QJICKTPOOTPULATCIIBHOCTD),

® XapaKTCPU30BaATb 3aBUCUMOCTD (1)I/IBI/I‘I€CKI/IX CBOMCTB BEIIECTB OT THIIA KpPICTaHJIHIIGCKOfI PECLICTKHU,

® OIIPEACIATE BUA XUMHUYECKOM CBSI3U B HCOPraHN4CeCKUX COCANHCHUAX

L I/I306pa}KaTI) CXEMbI CTPOCHUSA MOJICKYJ BCIICCTB, 06p330BaHHI)IX Pa3HBIMU BUJAMH XUMHYCCKUX CBHSGﬁ;

® DACKpBIBATH CMBICIT MMOHATHH «HMOH», «KAaTUOH», KAHHOH», <«OQJCKTPOJIUTHD», «KHEIICKTPOJIHUTED), «QJICKTPOJHUTHYCCKAd AUCCOLUALIN),
«OKHCIIUTECIIbY, KCTCIICHb OKUCJIICHUA» «BOCCTAHOBUTECIIL», «OKUCIICHUEC), KBOCCTAHOBJICHUC),

® OIpPEACIATb CTCIICHb OKHUCJICHUA aTOMaA 3JICMCHTA B COCIMHCHUU

® DACKpBIBATH CMBICII TCOPHUN SHGKTPOHHTHHCCKOﬁ AucCconuanum,

® COCTAaBJIATH YPABHCHUA BHGKTpOHHTquCKOﬁ JuCConralu KHUCJIOT, H.ICJ'IO“ICﬁ, coneﬁ;

e OOBSICHATH CYIIHOCTB IIponecca BHGKT‘pOHHTH‘leCKOﬁ JUCCOoMaly 1 peaKHHI;'I HOHHOI'O O6MeHa;

® COCTAaBJIATH ITOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHCHU PCAKIIUN O6MeHa;

® OIIPCACIIATb BOSMOXXHOCTDL IIPOTCKAHUA peaKHI/Iﬁ HMOHHOI'O O6M€Ha;

® [IPOBOJHTH PCAKIMH, ITOATBCPIKIAIOIINUC Ka4yeCTBEHHBLIM COCTaB Pa3JIMYHbIX BCUICCTB,

® OIIPEACIATb OKUCIUTCIIb U BOCCTAHOBUTCIIb,

® COCTAaBJIAATH YPABHCHUA OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;

® Ha3bIBATb (baKTopBI, BJIMAIOIIUC Ha CKOPOCTb XHMHUYECKON pCaKkuuun;

L4 KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUEC PCAKIIUU 10 PA3JIMYHBIM IIPU3HAKAM;



¢ XapaKTCPU30BATb B3aAUMOCBA3b MCIKAY COCTAaBOM, CTPOCHUCM U CBOMCTBaMH HCMCTAJJIOB,

® MPOBOAMUTH ONBITHl IO TOJYYEHHUIO, COOMPAHUIO W H3YUYEHHIO XMMHUYECKHX CBOICTB Ta3000pa3HBIX BELIECTB: YIJEKHCIOrO Tasa,

aMMHAaKa;
® DPacro3HaBaTh OIBITHBIM ITYTEM I'a3000pa3HbIC BEIIECTBA: YIIIEKHUCIIbIN Ta3 U aMMHUAK;
® XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMU METAJIJIOB;

¢ HAa3bIBaTb OPraHUYCCKUC BCHICCTBA II0 HUX (bOpMyJIeZ MCTaH, 3TaH, J3TWJICH, MCTAHOJI, 3TAaHOJI, TJULCPHH, YKCYCHas KHCJIOTA,

AMHWHOYKCYCHaA KHUCJI0Ta, CTCApUHOBAsA KUCIIOTA, OJICKMHOBAsA KHUCJIOTA, INIFOKO34a;

® OIICHMBAThH BIUSHUE XUMUYECKOIO 3arpsiI3HEHUS OKPYXKAIOIIEeH cpeibl Ha OpraHn3M YellOBEKa;
® TPaMOTHO OOpalaThCs C BEIIECTBAMHU B TIOBCETHEBHOM MKU3HU

® OIPEACIATh BO3MOXHOCTH IPOTCKAaHUA peaKuMﬁ HCEKOTOPBIX HpeﬂCTaBHTCHeﬁ OpraHN4eCKuXx BCHIECCTB C KHCJIOPOAOM, BOJ0OPOAOM,

METajlliaMH, OCHOBaHHUAMMU, I'aJIOTCHaAMU.

BhInyCKHUK MOJIYy4YUT BO3MOKHOCTh HAYUYMThCH:

® BLIABUI'aTb W IMPOBEPATH IKCIICPUMCHTAIBHO THUIIOTE3bI O XHUMHWYCCKUX CBOMCTBaxX BCIICCTB Ha OCHOBE HX COCTaBa W CTPOCHHUA, UX

CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEaKLUU, O XapaKTepe U MPOJTYKTaX Pa3IMYHBIX XUMUYECKUX PEaKIUil;

® XapaKTCPHU30BaTh BCUIECTBA IO COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, yCTaHaBJIMBaTh MPUYMHHO-CJICACTBCHHBIC CBA3HM MCXKAY AaHHBIMH

XapaKTCpUCTHUKaMU BCIICCTBA,
® COCTAaBJIATb MOJICKYJIAIPHBIC U ITOJIHBIC HOHHBIC YPABHCHUS 110 COKPAIICHHBIM NOHHBIM YPABHCHUSAM

® [IPOTHO3UPOBATH CIIOCOOHOCTD BCIICCTBA ITPOABJIATE OKUCIMUTCIIbHBIC UJIM BOCCTAHOBUTCIIbHBLIC CBOICTBA C y4€TOM CTEIEHEH OKHUCICHUS

3JICMCHTOB, BXOJAIKUX B €0 COCTAaB,

® COCTAaBJIITb YpPaBHCHUA peaKI.IPIfI, COOTBCTCTBYIOIIUX ITOCICAOBATCIBHOCTU HpeBpaH_ICHI/Iﬁ HCOPraHNMYCCKUX BCIICCTB PA3JIMIHBIX

KJIACCOB;

® BLIABUI'ATbH U IMPOBCPATH SKCICPUMCHTAJIBHO THUIIOTE3bl O PE3YJIbTaTax BO3ACHUCTBUS Ppa3JIM9YHbIX (baKTOpOB Ha U3MCHCHUC CKOPOCTU

XUMHUYECKOMN pCaKknunu;

® HCIIOJIb30BAaThb HpI/I06peTCHHBIC 3HAHUA IJId 3KOJIOTHUYCCKH I'PAMOTHOI'O ITIOBC/ICHUS B Oprmanmeﬁ cpeace,



® JCII0JIb30BaTh NPUOOPETEHHBIE KIIOYEBHIE KOMIIETCHIIMM TPH BBIMOJHEHUH IPOEKTOB M Y4eOHO-HCCIEIOBATENBbCKUX 3a7ad 0
U3Y4YEHHUIO CBOWCTB, CLIOCOOOB MOJYYEHHS U pACIIO3HABAHMSI BEILIECTB;

¢ 00BEKTUBHO OIICHWBATh MH(OPMAIIHIO O BELIECTBAX U XUMUYECKUX MPOIECCaAX;

® KpPUTHYECKH OTHOCHUTHCS K IICEBAOHAYYHOH HMH(pOpMANNU, HEJOOPOCOBECTHOM pEKIaMe B CPEICTBAX MacCOBOM MH(POPMALINY;

® O0CO3HaBaTh 3HAYCHHE TEOPETUUYECKUX 3HAHUN IO XUMUHU JUIs IPAKTUYECKOU JESATEIbHOCTH YEJI0BEKA;

® CO3[aBaTh MOJEIH U CXEMBbI JUIsl PEIICHUs] Y4eOHBIX M MO3HABATENBHBIX 33[a4; TOHUMAaTh HEOOXOMMOCTh COOIIOICHUS TTPEIIICaHuH,

npeajiaracMbiX B MHCTPYKIUAX MO UCITOJIB30BAHHUIO JICKAPCTB, CPCACTB OBLITOBOI XUMHH U Aap.

2.Conep:xxanue y4eOHOro Kypca «XHMHUSA»

8 kuace

IlepBoHaYa/IbHbIE XMMUYECKHE MOHSITHS

[Ipenmer xumuu. Tena u BemectBa. OCHOBHBIE METO/IbI MO3HAHUS: HAOIIOCHNIE, U3MEPEHUE, SKCIIEpUMEHT. DU3nUecKue 1 XUMUYECKHe
sBieHus. Uuctele BemiecTBa U cMecH. CriocoObl pasneneHusi cMeceid. [IpocTeie M CIOXKHBIE BEIIeCTBA. AJUIOTPONHS Ha MPHUMEPE KUCIOPOJa.
[IpeBpamienue BemectB. Ponb xumMuM B KU3HU 4esloBeKa. (OCHOBHBIE MOJIOKEHHUS aTOMHO - MOJIEKYJsipHOro ydeHus. Monsl. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYISIpHOTO cTpoeHus. ATtom. Monekyna. Ilepuoanueckas tabnuua xumudeckux snementoB J[. WM. MenneneeBa:
KOPOTKOTIEPHOIHBIN U JUIMHHOTIEPUOAHBINA BapuaHThl. [lepuonpl u rpynmsl. ['1aBHas u mo6ovyHas moarpynimsl, Wil A- U b-rpynmnel. @uzndeckuii
CMBICTT aTOMHOTO (TMOPSAKOBOT0) HOMEpa XMMHUYECKOro 3JIEMEHTa, HOMEpa TPYIIbl U NEpUoAa MEePUOJUUYECKON CUCTEMBbl. 3HAKU (CHMBOJIBI)
XUMHUYECKUX dJeMeHTOB. MHpopMaius, KOTOPYI0 HECYT 3HAKM XMMHUYECKHUX 3JIEMEHTOB. JTHUMOJIOTHS Ha3BAaHUN HEKOTOPHIX XUMHUYECKUX
aneMeHTOB. CTpoeHHE HEpPreTUYEeCKUX YpPOBHEH aTOMOB HepBbIX 20 XMMHUYECKUX 3JIEMEHTOB mnepuoauudeckoil cucremsl [[.M. Menneneesa.
Xumuueckue popmyinbl. MHAEKCHI.

ATOMBI XMMH4YECKHX JJIEMEHTOB

Crpoenue aroma: spo, sHEpreTuyeckuid ypoBeHb. CocTaB siipa aroMa: MPOTOHBI, HEUTPOHBI. M30Tombl. OTHOCUTENBHAST aTOMHAs U
MOJIEKYJIsIpHAsi Macchbl. MaccoBasi JI0Jii XMMHUYECKOTO OJJIeMEHTa B coeauHeHuH. MHdbopMmarus, KOTOpYHO HECYT XUMUYecKhe (HOPMYIHI.

BanentHocts. CTpykTypHBIE (POpPMYIIBl. XMMUYECKHE 3JIEMEHTHI C MMOCTOSIHHOM M MEpEeMEHHOM BaJIeHTHOCTHIO. BhIBOI hopMysbl coenHeHHs O



BajleHTHOCTU. OnpeiesieHne BaJIEHTHOCTH XMMUYECKOTr0 3JIeMeHTa o ¢opmysie BemecTBa. CocTaBleHUE HA3BAHUM COEIMHEHUH, COCTOAIINX U3
JBYX XUMHUYECKHX 3JIEMEHTOB, IO BAJEHTHOCTH. DJIEKTPOOTPULIATEIIBHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB. KoBaleHTHas XUMHUYECKasi CBS3b:
HernoJsipHas U noJisipHas. [loHsTHE O BOJOPOTHOM CBS3M M €€ BIMSHUU Ha (U3NYECKHE CBOMCTBA BEIIECTB Ha Ipumepe Boabl. MoHHas CBS3b.
Mertannudeckasi CBSi3b. THIBI KPUCTALIMUECKUX PEHIETOK (aTOMHAs, MOJIEKYJSpHAs, MOHHAs, METaJUIM4ecKas). 3aBHCHMOCTh (PHU3UUECKUX
CBOMCTB BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

HN3meHnenus, nmpoucxosilyge ¢ BeleCTBaAaMH

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKUE peakinu. PeareHTsl u MpoyKThl peakiuu. [Ipu3Haku XuMU4ecKuX peakiuil. Y cnoBus
UX MpOTEKaHWsI U MpekpaieHus. Peaknuu ropeHus. DK30TEPMUYECKUE M SHAOTEPMHYECKHE PEaKIMHU. 3aKOH COXPAHEHHS MacChl BEIECTB.
Xumunyeckue ypaBHeHUs. CocTaBleHME XUMHUYECKMX ypaBHeHUH. MH@opmanus, KOoTOpyr Hec€T XxuMmHuueckoe ypaBHeHue. KoapduimeHTsl.

VYcnoBus M IpU3HAKU NPOTEKAHUS XUMUYECKUX peakinii. Mosp — elMHNIIA KOJIMYECTBA BemecTa. MolsipHas Macca.

Knaccudukanus XuMudeckix peakluuid o COCTaBy M YHCIY PeareHTOB U MPOAYKTOB. THUIBI XUMHUYECKUX peakuuid. Peakuuu coeanHenus,
pasnoKeHus, 3aMeleHnus 1 oOMeHa. KaTanm3aTtopsl U KaTaaus.
BaxHeiinue npeacraBuTe/ M Heoprannveckux BemecTs. KosimuyecTBeHHbIe OTHOLIEHUS] B XUMMH.

CocraB Bo3ayxa. [lorstue 06 00EMHOM 10JIe KOMITOHEHTA IPUPOIHOM Ta30BOM cMecH — Bo3ayxa. Pacuér o0béMa KoMIIOHEHTa Ta30BO# CMECH
o ero 00bEMHOM JI0J1e U HA00OPOT.

Kucnopoza. O3o0n. [Tomyuenne kucnopoaa. CoOupanue v pacro3HaBaHUE KUCIOpoaa. XMMHUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOCHCTBHE C
MeTaJlIaMH, HEMETAJJIaMH U CJIOKHBIMU BeniectBamu. [Ipumenenue kucinopoaa. KpyroBopot kucimopojia B mpupo/ie.

Oxkcunpl. Knaccudukanusa. Homenknarypa. @usndeckue CBONCTBA OKCHIOB. XUMUYECKUE CBOMCTBA OKCUAOB. [loryueHune u npumeHeHue
okcuoB. OOpa3zoBaHue Ha3BaHUI OKCHIOB 1O uX hopmynam. Coctaienue GopMya OKCHAOB MO UX Ha3BaHUAM. [IpencraBuTenu OKCHIIOB: BOJIa U
YIJIEKHUCIIBIN Ta3, HeraméHas u3Bectb. Bogopon B npuposae. Pusnueckue 1 XMMHUYECKUE CBOMCTBA BOJAOPO/IA, €r0 MOIYyYeHUE U IPUMEHEHHE.

Kucnotsl, ux coctaB u knaccupukanus. usnueckue cBoiicTBa KUcIoT. [lonydyenue u npuMeHeHne KUCIOT. XUMUYECKHE CBOMCTBA KUCTIOT.
Nuaukatopsl. U3MeHeHre OKpacky HHIUKATOPOB B pa3NuyHbIX cpenax. Tadmuima pactBopumoctu. ColisiHasi M cepHasi KUCIOThI, UX CBOMCTBA U

IMPUMCHCHUC.



Comnu, ux cocraB u Ha3Banus. Knaccudukanus. Homenknarypa. @usndeckue cBoicTBa cosield. [lonyuenne u npuMeHeHne cojieid. XuMuieckue
cBoicTBa coneil. ['eHeTndeckas CBsI3b MEXIY KilaccaMU HeOpraHuueckux coeauHeHuil. [Ipobiiema 0Ge30MacHOTO HMCIOJIb30BAHUS BEIECTB U
XMUMHMUYECKUX peaKlIui B MOBCEIHEBHOM XM3HU. TOKCHYHBIE, TOPIOYME U B3pBIBOONACHBIE BELIECTBA. bBbITOBas XUMHYECKAs I'PaMOTHOCTb.
PactBopumocTs cosneii B Bojie. [IpeacraBurenu coyieid: Xiopu 1 HaTpusi, kapOoHat HaTpus, hocdat kanbims. [locrosHHAasT ABOTaapo.

KonunuectBo BemectBa. Mosnb.  MousipHast macca. KpaTHble eJMHHIIBI ©3MEPEHUSI KOJIMYECTBA BEIIECTBA — MIJIJIUMOJIb U KUJIOMOJIb,
MUJUIUMOJISIPHAS. ¥ KWJIOMOJIIpHAasi Macchl BellecTBa. PacuéTel ¢ MCNOIb30BaHUEM MOHATUI «KOJIMUYECTBO BELIECTBAY, «MOJISIPHAs Maccay,
«MOCTOsIHHASE ABOTapo». 3aKOoH ABOTaIpO.

MousipHblii 00BEM ra3000pa3HbIX BemiecTB. OTHOCUTENbHAS INIOTHOCTh OJJHOTO Ta3a Mo Apyromy. KpaTHble eIMHUIBI H3MEPEHUs —
MUJUTUMOJISIPHBIM U KUJIOMOJISIPHBIM 00beMbI ra3000pa3HbIX BellecTB. Pacuérhl ¢ MCNOIb30BaHNEM MOHSATUN «KOJMYECTBO BEIIECTBA», «MOJIIpHAs
Maccay, «MOJISIPHBIN 00bEeM ra3oBy, «IIOCTOSIHHAsA ABOTaapo». PacdéThl ¢ HCOJIb30BaHUEM MOHSITUN «KOJMYECTBO BEIIECTBA», «MOJIIpHAs
Maccay, «MOJISIPHBIN 00bEM ra3oBy, «UUCIO ABOTAApPOY».

I'unpocdepa. Kpyrosopot Bojpsl B mpupoe. dusndeckrue 1 XUMUYECKUE CBOMCTBA BOJIbI: B3aUMOIEUCTBHE C OKCHIAMHU.

OcHoBaHus, UX cOCTaB. PacTBOpUMOCTh OCHOBaHUM B BoJie. MI3MeHeHHe OKpacKu MHAMKATOPOB B IIe0YHOM cpeae. [IpeacraBurenn menoyuei:
TUAPOKCHIBI HATPHSI, KAJIHS ¥ KaJTbITUSI.
XuMHUYeCKHe peakunu
PactBoputens u pactBopéHHOE BemecTBo. PactBopel. PactBopenue. 'mapaTel. MaccoBas 10J1s1 pacCTBOPEHHOTO BelIecTBa. Pacuérsl,
CBSI3aHHBIE C HCTIOJB30BAaHUEM TIOHITHS «MAacCOBasl I0JIsl paCTBOPEHHOTO BEIIECTBAY.

[ToHaTHE O CKOPOCTH XUMHUYECKOW peakimuu. DakTophl, BIMAIONIME HAa CKOPOCTh XUMHUYECKOW peakuuu. IloHSATHE O Karamusatope.
Knaccudukanus XuMUYECKUX PEaKUil MO pa3IUMYHBIM MPU3HAKAM: YHCIY M COCTAaBY MCXOJHBIX M MOJYYEHHBIX BEIIECTB; U3MEHEHHUIO CTETEeHEH
OKHCJICHUSI aTOMOB XHMHMYECKHUX 3JIEMEHTOB; MOTJIONIEHUIO WM BBIJCICHUIO SHEPrUU. DJIEKTPOIUTHYECKAs IAUCCOIMALMS. DJICKTPOJIUTHI U
HeanekTponuThl. Mousl. KaTHoOHBI 1 aHnOHBI. Peakiuu noHHOTO 0OMeHa. YCIIOBUS MPOTEKaHUS PEaKuii HOHHOTO OOMeHa. DIEeKTPOIUTHIeCKas
JUCCOIMAMUsl KHUCIIOT, mienoued W cosiedd. CreneHb okucieHus. OImpenerneHne CTENeHH OKHCIEHUS aTOMOB XHMHYECKUX 3JIEMEHTOB B
coenuHeHusX. Oxucnurens. BoccranoBurens. CyniHOCTh OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIIUH.

9 kJacc



IloBTOpEeHue n 00001IeHHE CBeIeHUIT 110 Kypcy 8 kiacca EcrecTBeHHble ceMelcTBa XUMUYECKUX AJIEMEHTOB. DJIE€MEHThI METAJLIIbI U
HeMeTayuTbl. bunapabie coequHeHus. OKCHIIBI cOle00pasyromire U HecosieoOpasyromue. [ uapokcuapl: 0CHOBaHUs, aM(POTEPHBIC, KUCIOTHI.
AmdoteprocTs. I[lepuonnueckuii 3akon u [lepuoanueckas cucrema [1. V1. MenaeneeBa B CBETE YUCHHS O CTPOCHHH aTOMa. XapaKTePUCTUKA
XUMHUYECKOTO 3JIEMEHTA 10 ero nojoxkenuto B Ilepuonuyeckoit cucteme. O6001MIEHNE CBEICHNI 0 XUMUYECKUX peakiusax. Kinaccudukarus
XUMHYECKUX PEAKIUN M0 Pa3IMIHBIM OCHOBAHUSIM: COCTABY U YHCITY PEarupyromux U 00pa3yroIIHXCs BEMECTB, TEIII0BOMY 3P EKTY,
HaIPaBJICHUIO, U3MECHEHUIO CTETICHEH OKUCIICHHS YIIEMEHTOB, 00pa3yIOINX Pearupyroliue BemecTsa, ¢a3e, UCTO0Ib30BaHUIO KaTaIN3aTopa.
[TonsaTue o ckOpoCcTH XUMUYECKOH peakiuu. DakTopbl, BIUSIOMINE Ha CKOPOCTh XUMUUYECKUX PEAKITUNA: TPUPOIa PEarupyIOIIUX BEIIECTB, UX
KOHIICHTpAIIUs, TEMIIepaTypa, TUIoab COMPUKOCHOBEHMSI, HATMYUE KaTaiau3aropa. Karamms.

XuMHYeCKHE PeaKMi B PACTBOPAX 3JIeKTPOJIMTOB

[TonsaTre 06 >MEKTPOTUTHUCCKON TUCCOIHAIIMN. DICKTPOJIUTHI U HEAJIEKTPOIUTHL. MeXaHU3M JUCCOIHAIIUH IIIEKTPOJIUTOB C Pa3IMYHBIM
xapakTepoM cBsi3H. CTETIEHb dJIEKTPOTUTHIECKOM nuccornnanun. CHibHBIC U ci1a0bie NIeKTpoauThl. OCHOBHBIE TIOJIOKEHUS TEOPUHU
ANEKTPOJIUTUYECKON aucconuanuu. Kinaccudukamus HOHOB B UX CBOMCTBA. KHCIOTHI, OCHOBAHUS U COJIM KaK AJIEKTPOJUTHI. VX kimaccudukanus u
JUCCOLALHS.

OO01ue XuMuYecKre CBOMCTBA KUCIOT: M3MEHEHUE OKPACKU MHANKATOPOB, B3aUMOJICHCTBUE ¢ METAJIJIaMH, OKCUJIaMH U THAPOKCHIaMU
METaJJIOB U cOJISIMH. MoJIeKy sipHble U HOHHBIE (ITOJIHBIE U COKpAlIEHHbIE) YpaBHEHUS peaklnid. X UMUYECKHIM CMBICI COKPAIEHHBIX YPaBHEHUH.
VYcnoBus npoTeKaHusl peakuui MEXIy MEKTPOJIUTAMHU JI0 KOHIA. Psi1 akTHBHOCTH METalIOB.

OO01ue XMMHUYECKUE CBOMCTBRA IeNI0Ue: B3aUMO/ICHCTBHIE ¢ KUCIOTaMH, OKCUIaMU HEMETAJUIOB, coisiMu. OO0I1I1e XMMHYECKHe CBOIi CTBa
HEPACTBOPUMBIX OCHOBAHMI: B3aMMOJIEUCTBHUE C KUCIIOTAMHU, Pa3JI0KEHHUE IIPU HArPEBAHUMU.

OO01ue XuMUYecKre CBOMCTBA CPETHUX COJICH: B3aUMOICUCTBHE C KUCIOTaMHU, IEI0YaMHt, COJISIMU M MeTajulaMu. B3anuMmoeiicTBre KUCIbIX
COJIEH CO 1IesI0Yamu.

I'unponus, kak 0OMEHHOE B3aUMOICHCTBUE COJIeH ¢ BOAON. [ MApOIIN3 cOJIM CHIIBHOTO OCHOBAHUS U ¢1aboi KucnoTel. ['uaponus conu ciaboro
OCHOBaHUs U cuibHOU KUCHOTHL. [lIkana pH. CBoiicTBa KMCIOT, OCHOBaHUI, OKCUJOB U COJIEH B CBETE TEOPUH SIEKTPOJUTUUECKON JTUCCOLMAI MU
1 OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMII.

HeMeTtanasl M MX coeIMHEHUA



CrpoeHue aTOMOB HEMETAJUIOB U UX NoJokeHue B Ilepuoanueckoil cucreme. Psan  anexkrpoorpunarensHocty. Kpucraminyeckue pemeéTku
HEMETAIJIOB — IIPOCTHIX BEILECTB.
Amnnotponus u e€ npuuuHbl. OU3NYECKHe CBOMCTBA HeMETAUTOB. O0IMe XUMUYECKIE CBOWCTBA HEMETAIUIOB: OKUCITUTEIbHBIC U
BOCCTaHOBUTEIIBHBIE.

I"anorensl, cTpoeHUE X ATOMOB U MOJIEKYIN. PU3NYECKUE U XUMUYECKHE CBOMCTBA I'aJIOT€HOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
raJIOr€HOB B 3aBUCUMOCTH OT MX HoJioxkeHus B Ilepuoanueckoii cucreme. HaxoxaeHue rajoreHoB B IpUPOJIE U UX MOJy4eHHE. 3HAUEHUE U
MIPUMEHEHHE TAJIOT€HOB. ['aI0T€HOBOI0PO bl M COOTBETCTBYIOIIME UM KHCIOTHI: TUIABUKOBAsl, COJIIHAs,, OPOMOBOAOPOHAS, HOTOBOIOPOIHAS.
l"anorenupl. KauecTBeHHBIE peakIui Ha raloreHn-UoHbl. [IpMeHeHne coelMHEeH rajloreHoB U UX OMOJIOru4ecKast poJib.

O6mas xapakrepuctuka snemeHToB VIA-rpynmel. Cepa B pupoe u €€ moxydeHue. AJIOTPOITHbIE MOTU(DUKAIIMN CEPBI U UX CBOMCTBA.
XuMHYecKue cBocTBa cepbl U €€ npuMeHeHne. CepoBOJOPO: CTPOSHHE MOJIEKYIIbI, PU3NYECKHEe U XUMUUYECKHE CBOMCTBA, MOJIyYeHUE U
3HaueHue. CepoBogopoanas kuciora. Cynbduasl u ux 3HaueHue. Jlromunogopsl. Oxeun cepsol (IV), cepuucras kucnora, cyab(pUThI.
KauectBennas peakuus Ha cynbGuT-uoH. Oxcup cepsl (VI), cepras kucnora, cynbdatsl. Kpucramiorunparsl. KauecTBeHHas peakius Ha
cynbdar-noH. CepHasi KHCIIOTa - CHIIBHBIN 71eKTpoJuT. CBOKCTBA pa30aBIICHHON CEPHOM KUCIIOTHI, KAaK TUITUYHOM KUCIOTHI: B3aUMOJICUCTBHUE C
MeTaJjlaMu, OCHOBHBIMU U aM(OTEPHBIMU OKCHJIaMHU, OCHOBAaHUAMU U aM(POTEPHBIMU THAPOKCUIAMHU, coyisiMU. KadecTBeHHast peakius Ha
cynb(daT-uoH.

OO011as XapakTepUCTUKA AIEMEHTOB V A-TpyIbl. A30T, CTpOSHHE aToMa U MoJIeKyJbl. DuU3nueckrue U XMMUYECKUE CBOMCTBA U IPUMEHEHUE
a3oTa. A30T B IpUpPOJIE U ero Orojorudeckas pojib. AMMUAK, CTpPOEHHE MOJIEKYIbI U (U3UYECKUE CBOWCTBA. AMMUAYHas BOJA, HAIIAThIPHBIA
CHUPT, TUIpAT aMMuaka. JIOHOPHO -aKLENTOPHBIM MeXaHU3M 00pa30BaHMsI KaTHOHA aMMOHUs. BoccTanoBuTeNbHBIE CBOMicTBa ammuaka. Conu
aMMOHMS U UX puMeHeHne. KadecTBeHHas peakius Ha KaTHOH aMMOHMsL. OKCHIIBI a30Ta: HECOJIe00pa3yIolie U KUCIOTHbIE. A30THUCTas! KUCIOTa
Y HUTPUTHL. A30THas KUCIIOTa, €€ mosydyeHue u ceoiictBa. Hurparsl. @ocdop, crpoenne atoma u awiorponus. @ochuast. Pochun. Oxeunp
docdopa(V) u oprodochopnas kucnora. Docdatsl. Pochopubie ynoopenus. MHCEKTULINTBL.

OO11ast xapakTepuCTHUKa 351eMeHTOB [V A-rpynmbsl: 0cOOEHHOCTH CTPOSHHSI AaTOMOB, IPOCTHIX BEIIECTB M COEJUHEHUH B 3aBUCUMOCTH OT
M0JIOKEHUS AJIeMeHTOB B Ileprouueckoit cucreme. Yriepoa. AJUIOTpONHbIE MOIU(BHUKAIMU: aiMa3, rpadutT. AMOp(hHBIN yriepoa U ero copra:

caxa, aKTI/IBI/IPOBaHHHﬁ YroJb. A,Z[COp6LII/I$I. XUMHUYECKHUE CBOMCTBA yriepoaa. Kokcoxumuuaeckoe IMPONU3BOACTBO U €ro NPOAYKI M. Kap6I/I)1]':>I.



Oxkcun yraepona(Il): crpoenune Mosekysbl, moydeHue u ero ceoicta. Okeua yraepona(IV): ctpoenune MosieKkysibl, MOJy4YeHUE U €ro CBOMCTBA.
VYronbHas kucnora. CoiM yroJibHOM KUCIOTHI: KapOOHATHI M THAPOKapOoHaThl. TexHuueckast ¥ MUIIEBasi CoAa.

Heoprannueckue u opraHn4ecKue BEIIECTBA. YTIEBOAOPOIAbl. XMMHUECKOE CTPOCHHE OPraHUUECKUX BEIECTB, KaK MOPSIOK COCTUHEHMS
aTOMOB B MOJIEKYJIE IO BaJIGHTHOCTU. MeTaH, 3TaH, KaK MpeAeIbHbIE YIII€BOI0OPOAbl. DTHIIEH U alleTUIICH, KaK HelpeaeabHble (HEHACHIIIEHHBIE)
yraeBoaoposl. ['openue yrieBoopoioB. KauecTBeHHbIE peakliuy Ha HENpeieIbHbIE COETUHEHHS. DTUIIOBBIN CIIUPT, €T0 MOJIY4YEHHUE,
IIpUMEHEHHE U (u3nosiornueckoe neictaue. TpéxaroMublii cnupt riauneprul. KauecTBeHHas peakiysi HA MHOTOQTOMHBIE CIIUPTBI. YKCYCHAs -
MpeACTaBUTENb Kacca KapOOHOBBIX KUCIOT. KpeMHuii, crpoenne ero aroma u coiicta. Kpemuwii B nmpuponae. Cunniuisl ¥ cuiiad. OKcu
kpemHus(1Y). Kpemuuenast kucnora u e€ conu. [IpousBoacTBo crekia u nemenra. [Ipoaykius cHiiMKaTHON IPOMBIIIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, papdop, pasHc. Onrtuyeckoe BoiokHo. Hemerasmibl B nmpupose. @pakiiMoHHas IeperoHKa KUJIKOro BO3/ayXa Kak croco0
MOJTy4eHUST KUCIIOPO/1a, a30Ta, aprona. [lomydenue dhocdopa, kpemHus, Xaopa, Hoaa. DIEKTpoau3 pacTBOpoB. [lomydeHne cepHO KHUCIOTHI:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAsI CXeMa, METO/] KUIISIIETO CJI0s, MPUHIIUIIEI TeIJI000MeHa, TPOTUBOTOKA U HUpKysauuu. Oneym. [IponsBoactso
aMMuaKa: ChIpbE&, XUMU3M, TEXHOJIOTHUECKask CXeMa.

MeTtaniibl M X COeIMHEHHUS

[Tonoxxenue metaiuioB B [lepuoandeckoii cucreme xumuueckux 3nemMeHToB J[. 1. MenaeneeBa, CTpoe€HUE UX aTOMOB U KPUCTAJIIOB.
Mertannndeckas CBA3b U METAUIMYECKAs KPUCTAIUIMYECKAs peIIETKa. OU3NYEeCKUe CBOMCTBA METAIIJIOB: JIEKTPO- U TEIIONPOBOJHOCTb,
OTpa’karollas CoCOOHOCTb, MIACTUYHOCTh. CIulaBbl YEPHBIE M LIBETHBIE. MeTaulbl Kak BOCCTAHOBUTEIH. DICKTPOXUMHUUECKUH P HAPsHKEHUH.
B3aumoneiicTBue METAJUIOB ¢ HEMETAJUIAMHU, OKCUIAMU, KUCIOTaMH, COJIIMHA. AJIFOMUHOTEPMUSL.

CtpoeHue aTOMOB U MPOCTHIX BELIECTB LIEIIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB LIEJOYHBIX METAJIOB OT
3apsA70B snep UX aToMoB. OKCUIBI ¥ TUAPOKCUABI IIEJIOYHBIX METAJUIOB, UX MIOJy4YEHHUE, CBOMCTBA, IPUMEHEHUE. BaykHelIMe cOJIN IIETOYHBIX
METaJUIOB, UX 3HAYECHUE B )KMBOW U HE)KMBOU IPUPOJIE U B )KU3HU UEJIOBEKA.

CtpoeHue aTOMOB U IPOCTHIX BELIECTB LIEIOYHO3EMENbHBIX METAIOB. 3aBUCUMOCTh (PU3MUECKUX U XUMHUYECKUX CBOUCTB
LIEJIOYHO3EMETIBHBIX METAJUIOB OT 3apAJ0B A1ep X aTOMOB. OKCH/IbI U THIPOKCHIBI IEIOYHO3EMEIBHBIX METAJUIOB, UX MOJy4YEHHUE, CBOMCTBA U
npuMeHeHune. BaxkHelne conm meaoYHo3eMeNbHBIX METAIJIOB, X 3HAaY€HUE B IPUPOJIE U )KU3HM deroBeka. KapOoHaTh! U ruipokapOOHaThI
Kaiblus. JKECTKOCTh BO/IBI: BpeMeHHas M MocTostHHas. CrocoObl ycTpaHeHHUs BpeMEeHHOH %EcTKoCTH. CrocoObl ycTpaHEHHs! TOCTOSHHOM

KECTKOCTU. IOHUTEL. COC,Z[I/IHCHI/I}I AJIFTOMUHHA B ITPUPO L.



XuMudeckue cBoiicTBa amroMuHUSA. OCOOCHHOCTH OKCHA U THAPOKCHUIA ATFOMUHIS Kak aM(DOTEPHBIX COSAMHECHMI. BaxkHeime comu
aOMUHUS (xs10puj, cynbdaT). OCOOEHHOCTH CTPOCHUS aToMa XKeJe3a.

Kenezo B mpuposae. Baxueiue pyast xene3a. Oxkcuabl u ruapokcusl xenesa(ll) u sxeneza(lll). Conu xeneza(ll) u sxeneza(Ill).
OOHapyxeHue HOHOB KaTUOHOB KeJle3a B pacTBOpe. 3HaUE€HUE COeqMHEeHUH xene3a. Koppo3us xuMudeckast ¥ 3J1€KTpOXUMHUUECKast. 3aluTa
METaJJIOB OT KOPpo3uHu. MeTaiisl B IpUpo/ie: B CBOOOHOM BHJIE U B BUE coenuHeHuil. [lonsatre o meramutypruu. U€pHas u 1BeTHast
Metamyprus. [lupomeramnyprusi, riApOMeTAILTYprus, dJeKTpoMeramtyprus. Jlomennsiii npouecc. IlepepaboTka uyryna B craib. DJIEKTPOJIN3
pacIuiaBoB.

XuMHus M OKpYKaoLias cpeaa

Crpoenue 3eMiH: spo, MaHTHs, 3eMHAasl KOpa, UX XUMUYeCKUi cocTaB. JIutochepa u e€ xummuueckuit cocraB. Munepaisl. Pyasl. Ocanounsie
nopoasl. [lone3nsie nckonaemole.

Xumudeckuit coctaB rugpocdepbl. XUMHUECKUi cocTtaB aTMochepsl. ICTOUHMKN XUMUYECKOTO 3arpsi3HEHUS OKPYKaIoLIel cpebl.
I'mo6anpHBIE SKONIOTHYECKUE TIPOOIEMBI YEIIOBEUECTBA: MAPHUKOBBINA AP HEKT, KUCIOTHBIE JOKIH, 030HOBbIE AbIpbl. MexayHapoaHOe
COTPYIHUYECTBO B 00JIACTU OXpaHbl OKPYXKAIOIIEH cpesibl OT XMMHUYECKOT0 3arpsi3HEHMsL. «3enEHast XUMUD».

O0001meHne 3HAHUI IO XMMHU 32 KYPC OCHOBHOM IIKOJIbI
CrpoeHne aToMa B COOTBETCTBUM C MOJIOKEHUEM XUMHUYECKOTO 31eMeHTa B [Iepuoaudeckoii cucreme. CTpOoeHHE BEIECTBA: XMMUYECKas

CBSI3b U KPUCTAJUIMYECKHE PEIETKHI. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMU MPOCTHIX BELIECTB (METAJIOB, HEMETAIJIOB, OJIArOPOIHBIX
ra3oB) OT MOJIOKEHUs 31eMeHTOB B [leprnonnyeckoil cucteme. TUonorus HEOPraHMYECKUX BELIECTB, JIEJIEHNE UX HA KJIACChl U IPYIIIBL.
IIpencraBureny. [Tpr3Haky U ycIoBUs IPOTEKAHUSA XUMHUYECKUX peakuuil. THUIIOIOrus XUMHYECKUX PEaKUi 110 pa3IMYHbIM OCHOBAHHUSM.
Peakiun nonnoro oo6mMena. OKMCIUTEIbHO-BOCCTAHOBUTEbHbBIE pEaKIMU. XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB. XapaKTepHble XUMUYECKHE
CBOICTBA COJ1€00PA3yIOMIUX OKCUAOB, THAPOKCUIOB (OCHOBAHUM, KMCIOT U aM(OTEPHBIX TUAPOKCUIOB), COJIEH.

TunbI pacYeTHHIX 32/1a4:

1. Brruncnenue MaccoBoi J10JIM XUMHUYECKOTO 3JIEMEHTA 0 (OopMyIie COEMHEHUS.

YcraHnoBieHue npocteiiei GopMysibl BEIIecTBa 0 MACCOBBIM JIOJISAM XUMHUECKUX 3JIEMEHTOB.

2. Bbruncrnenus mo XuMU4eCKUM YpaBHEHHSIM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce PeareHTOB WIH

IIPOJTyKTOB PEAKIUH.



3. Pacuer MaccoBoii 10J1M PaCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHBbIe TeMbI IPAKTHYECKUX PadoT:

8 ki1ace

1. JIabopatopHoe 06opyoBaHHE U IpHeMbl oOpamieHus ¢ HuM. [IpaBuna 6e3o0nacHoil paboThl B XUMHYECKO Tab0paTOpHH.
Habmronenuss 3a M3MEHEHUSIMH, IPOUCXOIAUIUMHU C TOPSIIEH CBEYOM, WX OIMCAHMUE..

AHaii3 TOYBBI U BOJBI.

[Ipu3Haky NpoTeKaHUs XMMUYECKUX PEAKIUH.

[IpuroToBiieHue pacTBOpa caxapa M pacdeT ero MacCOBOM J0JIM B PacTBOPE.

HonHeble peakuyu.

VYcrnoBusl MpOTEKaHUsT XUMHUYECKHX PEaKIMi MEeXIy pacTBOpPaMU 3JIEKTPOJUTOB JI0 KOHIA.

CBolicTBa KHCIIOT, OCHOBAaHHM, OKCHIOB M COJICH.

© oo N o g Bk~ wDN

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4.

9 KJI1acc.
. Perenue sxcnepuMeHTaIbHBIX 3334 MO TeME «DIEKTPOIUTHYECKAs JUCCOLUAIUSDY.
. MI3ydueHue CBOMCTB COJSHON KUCIIOTHI.
. I3ydyeHue cBOMCTB CEpHOU KUCIIOTHI.
. Ilomyyenune aMMuaka 1 U3y4eHUE €TI0 CBOMCTB.
. IlomyyeHue yraekuciaoro raza u u3y4yeHue ero CBOMCTB.
. XKecTkocTb BOABI M CIOCOOBI €€ yCTpaHEHHUS.

. Peurenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «MeTanabl ¥ UX COCIMHEHUS.



3.TemaTnueckoe IJIAHUPOBAHUE

8 ki1ace

No TeMbl Koun-Bo uacos
m\it

1 BBonnsiii unctpykrax no Th npu padote B kabunete xumuu. [lpenmer xumun. BemecTa. 1
2 [IpeBpanienus BemecTs. Pons XUMHM B )KM3HU 4EIIOBEKA. 1
3 [Tpaktrueckas padota Nel. «[Ipuémbr oOparieHust ¢ 1a00paToOpPHBIM 000PYTOBAHUEM U BEIIECTBAMM. ) 1
4 [Tepuonnueckas cucteMa XuMudeckux aemMeHToB J[.M. MenneneeBa. 3HaKM XMMHUUYECKUX 3JIEMEHTOB. 1
5 Xumuaeckue hopmyisl. OTHOCHUTEIbHAS aTOMHAsI M MOJICKYJISIpHAsl Macca. 1
6 [Ipaktuueckas padota Ne2. «Habmronenue 3a ropsimeit ceeuoid. CTpoeHHE TJIaMEHU. 1
7 OcHOBHBIE CBEICHUS O CTPOCHUU aTOMOB. M30TOmbLI. 1
8 CtpoeHue AIeKTPOHHBIX 000JI0YEeK aTOMOB. 1
9 WNownsl. MoHHas xuMuueckas CBS3b. 1
10 KoBanenTtHas cBs3b. 1
11 Mertannuueckas XUMUYECKast CBSI3b. 1
12 O06001eHne 1 cucTeMaTru3allys 3HaHUH 10 TeMe: K ATOMBI XUMHUYECKHUX DJIEMEHTOB. 1
13 KonTtponeHas padota Nel o teme: «ATOMBI XMMUYECKUX 3JIEMEHTOB» 1
14 [IpocTeie BemecTBa-METAIIBI. 1




15 [IpocTeie BenecTBa-HEMETAILIBL. AJUIOTPOIIUSL. 1
16 KonuuecTto BemiectBa. Moiib. Mossipaast macca. 1
17 MoutsipHbIit 00beM ra30B. 1
18 Pemenue 3ama4 mo remam: «Mosaphbiii 00vem 2a308, KOIULECMBO Geujecmaa. 1
19 CreneHb OKUCIICHUS. 1
20 Baxwneiimme kimaccbl OMHapHBIX coeTuHeHnH. OKCUIBI. 1
21 OcHOBaHWMS. 1
22 Kucnotsr. 1
23 Comm. 1
24 Cocrasienue GopmyIr coJiei. 1
25 O06001eHre u cucTeMaru3alys 3HaHui 1o Teme «BakHelne kiiacchl OMHAPHBIX COETMHEHUID) 1
26 Amop(dHBIE M KpUCTAUTHISCKHIE BElIecTBA. THITHI KPUCTAUTHISCKUX PEIIETOK 1
27 UucThble BelecTBa U CMECH. 1
28 [TpakTrueckas padota Ne3. «Ananm3 mouBsl U Boasy MuCcTpykTaxk Th 1
29 MaccoBas g0t KOMIIOHEHTOB B CMECH. 1
30-31 | Pemrenue 3aa4 Ha HaXO0XIEHUE MACCOBO JI0JIM KOMIIOHEHTOB CMECH. 2
32 [Ipaktuueckas padota Ned. «IIpuroToBiieHre pacTBopa caxapa ¢ 3aJaHHON MacCOBOM JI0JIEH PaCTBOPEHHOTO 1
BeniectBay MucTpykrax Th.
33 O06001eHne 1 cucTeMaru3anus 3HaHui 1o Teme: «CoeMHEHHsS] XUMHUYECKHUX 2JIEMEHTOBY. 1
34 Kontponsnas padora Ne 2 o Teme «CoeIMHEHUS XUMUYECKUX SIIEMEHTOBY 1
35 duznyecKue sIBICHUS B XUMHH. 1
36 XUMHUYECKHUE SIBICHUS. XUMUYECKHE PEAKIUU. 1
37 3aKOH COXpaHEHMsI MAacChl BEIIeCTBA. XUMHUECKHUE YPAaBHEHUSI. 1
38-40 | PacuéThl MO XUMHUYECKUM yPABHEHUSIM. 3




41-42 | Tunsl XMMHUYECKUX PEAKLIUH. 2
43 CkopocTh xuMHUECKUX peakuuil. KataauzaTopsl. 1
44 [Ipaktuyeckas padora Ne5. 1
«IIpn3nakn xumuueckux peakunin» Muacrpykrax Th.
45 O06o00meHne u cucTeMaTu3aus 3HAaHUN TI0 TeMe «M3MeHeHUsl, NPOUCX00AuUe C BeUeCmBaMU». 1
46 Kontponbnas padota Ne3. mo teme «3mMeHeHUs1, TPOUCXOIAIINE C BEIIECTBAMIUY. 1
47 PactBopenue kak gpusnko — xumuueckuit mpouecc. Tursl pactBopoB. [loBTopHBINM nHCTpYKTax 110 T.b. 1
48-49 | DnexrponmuTtrdeckas quccormarus (1) u reopust D/] 2
50 Nonnble ypaBHEHUS peakuuii 1
51 YcnoBus MpOTEKaHMsI XUMHYECKIX PEaKINil MEXTy PacCTBOPaMH JIEKTPOIUTOB 10 KOHIIA 1
52-53 | Kucaotsl B cBete TO/] 2
54-55 | OcHoBanus B cBete TO/] 2
56 Oxkcupl, UX KIacCu(pUKaIKsI U CBOHCTBA. 1
57 Counu, Ux cBOICTBA. 1
58 I'enetnueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUUYECKUX COEAUHEHUN. 1
59 [IpakTuueckas padota Ne6. «CBoMcTBa KUCIOT, OCHOBaHUH, OKCHAOB U coneiy. MacTpykTax Th. 1
60 O06o001eHne u cucTeMaru3alus 3HaHul 1o Teme: «PacTBopeHue u pacTBOPBI». 1
61,62 | OxucnurenbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). 2
63 CBolicTBa IPOCTHIX U CIOXKHBIX BemiecTB B cere TOJl u OBP 1
64 IIpaktnyeckas pabota Ne7. Pemenue skcriepuMeHTanbHbIX 3a1a4 o teme: «OBP» Unctpykrax Th 1
65-66 | O6o61IeHe U cucTeMaTn3anus 3HaHui 1o TeMe «PactBopenue. PactBopbl. CBoicTBa pacTBOPOB 3JEKTPOJIMUTOB, 2
noHHbIE ypaBHeHUs, OBP».
67 Hroroas koHTpoJsbHAs pabota Ne4 3a kypc xumuu 8 kiacca 1




68 O0o01IeHre 1 cUCTeMAaTH3alus 3HAaHU 32 Kypc XUMUU 8 Ktacca 1
9 kJacc
Ne n/m Tembl Kou-Bo
4acoB

1. EcrecTBenHbIe ceMelicTBa XUMHYECKUX AJIEMEHTOB. DJIEMEHThI METAJIIBI 1 HEMETaJLTHI. 1

2. AmpoTepHOCTh 1

3. Ortkpsitue . 1. MenneneesbiM [lepuoandeckoro 3akoHa 1

4. [Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema Jl. 1. MenaeneeBa B cBeTe€ y4eHUs O CTPOCHHUH aTOMa. 1

5. XapakTepucTUKa XMMHUUYECKOTO 3JIEMEHTA T0 €ro MnoJjiokeHuto B [lepronnueckoit cucreme 1

6. Knaccudukanus XuMHUYECKUX peaklUi M0 pa3IuYHbIM OCHOBAHUSIM: COCTaBY U YHCIy pearupyoumux u 1
00pa3yoIuXxcs BEIIECTB, TEINIOBOMY 3PEKTy, HalpaBiICHHUIO, U3MEHEHHUIO CTEIIEHEH OKUCIECHHUS 3JIEMEHTOB,
00pa3yoIuX pearupyoolire BeuecTna, Gpase, UCIOIb30BaHUIO KaTalIN3aTopa.

7. OKUCANTENHEHO-BOCCTAHOBUTENBHBIE PEAKIUU. 1

8. [ToHsiTHE O CKOPOCTH XUMHUECKON peakiui. GaKkTopbl, BIUSIONINE HA CKOPOCTh XUMUYECKUX peakiuid: mpupoaa | 1
pearupyoux BemecTB, UX KOHIEHTpalus, TeMIIepaTypa, IUIOIIa/lb COMPUKOCHOBEHHS, HAIMYUE KaTallu3aTopa.
Karanus.

9. [TonsiTHE 00 IAEKTPOIUTUYECKON TUCCOLUALINN. DNEKTPOIUTHI U HEANEKTPOIUTHL. OCHOBHBIE MOJIOKEHUS 1

TCOpUHn BHCKTpOHHTquCKOﬁ JAUCCOMaIIu. KﬂaCCI/I(I)I/IKaI_II/IH HOHOB U X CBOMCTBA. XMMHYSCKHUE pcaknuun

KHCJIOT B paCTBOpax.




10. XHMMHUYECKUE PEAKIIMU OCHOBAaHUM B paCTBOPAX. 1
11. XHMMHUYECKUE PEAKIUU COJIEH B pacTBOpaXx. 1
12. IM'uaponus coueid. 1
13. [Ipaktuyeckas padora Nel. Pemenne SKCHEpUMEHTANBHBIX 3324 MO TeMe «DIIEKTPOIUTHIECKast 1
JMCCOLIAALIUS».
14, [ToBTOpeHue 1 0000IIEHNE TEMBI. 1
15 Kontponsaas pabota Nel mo teme «IloBTOpenue n 06001IeHIE CBEIEHUH TI0 KypCy 8 Kilacca. XHUMHUUYECKHE
peaKIum».

16. OO6mast xapakTepuCTHKa HEMETAIITIOB. 1
17. O6mras xapakTepucTuka 31eMeHToB VIIA —rpymmsl. 1
18. CoenuHeHNs TaJIOr€HOB. 1
19 [IpakTueckas padota Ne 2. V3ydeHue cBOWCTB COJSTHOM KUCIOTHI. 1
20. Pemenne pacyeTHBIX 3a/1a4, €CJIM OHO M3 PEArvpyIONINX BEIIECTB JaHO B U30BITKE. 1
21. Xanpkorensl. Cepa. 1
22. CoenuHeHms cepbl: cepoBOaOPO U cynbhuasl, okcus cepri(1V), cepHUCTas KUCIIOTa U €€ CONH. 1
23. Kucnoponnsie coenunenns cepol. [Ipaktudeckas padora Ne3. M3yueHne cBOMCTB CEpHON KUCIIOTHI. 1
24, KontponbHas padoTta Ne2 o teme «Hemeramist riaasabix noarpynn VII u VI rmyrm.» 1
25. OO6mras XxapakTepucTUKa 3JeMEeHTOB VA —Tpynmsl. A30T. 1
26. Ammuak. Conu aMMOHMUSL. 1
217. [Ipaktnueckas pabota Ned4 «llomyyeHne aMMHuaka U U3y4€HUE €ro CBOICTBY 1
28. Kucnopoaneie coeMHEHHS a30Ta. 1
29. docdop U ero coeAMHEHHUSL. 1
30. Pemenue 3a1ay Ha ompe/esieHre BbIX0Aa MPOAYKIIMH PEaKIM OT TEOPEeTUYECKH BO3MOKHOTO. O606menue | 1

M CHCTeMaTHu3alMs 3HaHUH 110 TEME «Hoz[rpynna a3oTa».




31. OOmiast xapakTepucTuka sneMeHToB 1 VA —rpynmnsl. Yraepo. 1
32. KucnopoHbie coeIMHEHUS yTIepOIa. 1
33. [TpakTuaeckas padora Ne 5 . «Ilomydenue yrinekucnoro ra3a. KadecTtBeHHass peakiusi Ha KapOoHAT HOHBD». | 1
34. YTI1€BOIOPO/IBI. 1
35. Kucnoponoconep:xaiiye opraHi4ecKue COeIMHEHUS. 1
36. Kpemuuii u ero coeiMHEHUS. 1
37 CunukaTHasi IPOMBIIUIEHHOCTD. 1
38. Pemenue 3anau u ynpaxuenuit. O6o0menue u cucremarusanus 3HaHuil no reme «lloarpymnmna yriepoaay» 1
39. [Tomy4yeHne HeMETAIIOB. 1
40. [TonyyeHnne BaKHEHWIIUX XUMUYECKUX COCAMHEHUN HEMETAIIOB. 1
41. Pemrenne sxcriepuMeHTANBHBIX 337a49 Ha IPUMECH. 1
42. O060061eHne, cucTeMaTu3alys U KOppeKus 3HaHuH, yMEHUH U HaBBIKOB yyaluxcs no reme: «Hemeramnb». 1
KonTtponbHas padota Ne 3 mo teme «HemeTamibsl 1 MX COCTMHEHUS.
43. OO0mrast xapakTEepUCTHKa METaJIOB. 1
44, XUMUYECKHE CBOWCTBA METAIIJIOB. 1
45. OO6mrast xapakTepuCTHKA 31eMeHTOB | A Tpyrmibl. 1
46. CoenrHeHNs MEJIOYHBIX METAIIIOB 1
47. OO6mras xapakTepucTuka 31eMeHToB || A rpymnibr. 1
48. CoeanHeHUs IeI0YHO3EMETbHBIX METAIIIOB 1
49. XKecTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS. 1
50. [IpakTuueckas paborta Ne 6. «XKecTkocTh BOABI 1 COCOOBI €€ YCTpaHEHUS. 1
51. ANIOMUHUI. 1
52. CoequHeHNs aJIOMUHUSL. 1
53. XKeneso, ero pusnveckne 1 XUMUYECKUE CBOWCTBA. 1




54. CoenuHeHwus xkeiesa. 1
55. [IpakTtuyeckas padora Ne7. Penienne 3KcrieprMEHTAJIBHBIX 337a4 10 TeMe «MeTaby. 1
56. Koppo3sus meTamioB 1 ciocoObl  3alUTHI OT HEE. 1
57 Pemrenne pacdeTHbIX 3a7a4 Ha IJIACTHUKY. 1
58. Meramisl B npupoje. llonsatue o meramuryprumu. 1
59. O06006menne, cucTeMaTu3aus 1 KOPPEKIHs 3HAHUH, YMEHUI 1 HAaBBIKOB YJalIUXCS 110 TeMe: «MeTautbiy. 1
60. Kontponbnas pabora Ne 4 o teme «MeTauibl U UX COETUHEHUS ». 1
61 XUMUYECKUI COCTaB IUIAHEThl 3eMJIS. 1
62 OxpaHa OKpyXaromel cpensl OT XHMHYECKOTO 3arpsi3HEHHUS. 1
63. [Tepuonnueckas cucteMa xuMudeckux anemMeHToB [[.M. MennaeneeBa u ctpoeHue aroma. Bemiectsa, 1
CTPOEHHUE BEIIECTBA. XUMUYECKAs CBS3b.
64. OcHoOBHBIE KJIacChl HEOpraHudeckux BelmiecTB. Kinaccudukanuss XMMUYECKHX peakluid MO0 pa3HbIM 1
MIPU3HAKAM.
65. OcHOBBI HeopraHuueckoi xumuu. KauecTBEHHblE peaklMuM Ha MOHBI MU HAa HEKOTOpbIE TIa3000pa3HbIe 1
BEIIIECTBA.
66. OO6o0menre cucTeMaTu3anus U KOPPeKIrs 3HaHU, YMEHUM, HABBIKOB Y4-Csl. 1
67. KontponbHas padorta Ne 5, uroroBasi, 3a Kypc OCHOBHOM IIIKOJIBI. 1
68. HToroBslii ypok. 1
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