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IInanupyemMble pe3yJbTaThl:

Jluunocmuovimu pes3yiomamamu N3y4CHUA MPeAMETA «Xumus» B 8 Kitacce SBIISIOTCS CJICAYIOIINEC YMCHHUA:

0CO3HaBaTh CAMHCTBO U LHCIIOCTHOCTDb OKPYXXKAIOUIECTO MUPA, BO3MOXHOCTH €TI0 IMTO3HABACMOCTHU U 00BACHUMOCTH Ha OCHOBE JOCTIDKCHUI HAYyKHU,
IMOCTCIICHHO BBICTPAWBATHh COOCTBEHHOEC CJIOCTHOC MHUPOBO33PCHHUEC: OCO3HABATH HOTpe6HOCTI) 1 TOTOBHOCTH K caM006pa3013aH1/110, B TOM 4YHCJIC U B
paMKax CaMOCTOSTCIIFHOM JCATCIBHOCTH BHC IIKOJIbI,

OLICHMBATh JKM3HEHHbIE CUTYallUW C TOYKM 3peHHs] Oe30macHoro oOpas3a >KM3HM M COXpaHEHHs 3/10poBbs; [l OlEeHUBaTh IKOJIOTUYECKUN PHCK
B3aMMOOTHOUIEHHUH YeloBeKa U IPUPOIBI.

(¢bopMHpOBaTh  HKOJIOTUYECKOE MBILIUIEHUE: YMEHHME OLIEHHMBATh CBOIO JIEATEIBHOCTh M IOCTYNKU JPYTHX JIOAEH C TOYKH 3PEHUS COXpPaHEHHS
OKpYXKaroIllel Cpeibl - FapaHTa )KM3HU U OJ1aronosyqus Jroaed Ha 3eMile.

MetanpeaMeTHBIMU pe3y/IbTaTaMU U3YdeHUs Kypca « XuMus» sBisercs GopMupoBaHUe YHUBEpCaNbHbIX yueOHbIX aericTBuil (YVY ). Pecynamuensie

YV

CaMOCTOSITEIPHO OOHAPYXXUBaTh U (HOPMYITHPOBATh YU4EOHYIO MPOOJIEMY, ONPECISITh 1elb YIdeOHOUW AesTenpbHOCTH; [ BBIABUTATH BEpCUM PEIICHUS
po0OJIEeMBI, 0CO3HABATh KOHEYHBIH PE3YyNIbTaT, BRIOMPATh U3 MPEUIOKEHHBIX U MICKATh CAMOCTOSTENIFHO CPEICTBA JOCTHIKCHUS TIEITH;
COCTaBJIATh (MHAUBUAYAIHHO WJIA B TPYIIIE) TUTAH PEIICHUS MTPOOIEMBI,

pa60Ta;1 10 IIaHY, CBEPATH CBOU ,Z[eﬁCTBHﬂ C LCIBIO U, IIPpHU HCO6XO,I[I/IMOCTI/I, HUCIIPABJIATD OIIHNOKHU CaMOCTOATCIBHO, ! Juaaore ¢ y4uTelIeM
COBCPUHICHCTBOBATHE CaAMOCTOATCIIBHO BBIpa60TaHHBIe KPpUTCPUU OLICHKHU.

Tloznasamenvuvie YV/I:

aHaJIM3UPOBaTh, CPABHUBATb, KJIacCU(UIMPOBATh U 000011aTh (haKThl U ABJICHUS. BBISABIATH NIPUUUHBI U CIEICTBHS IPOCTHIX siBIeHUH. [ ocymecTBIsATH
CpaBHEHHE, KJIacCHU(UKAIUIO, CAMOCTOSATEIbHO BbIOMpAasi OCHOBaHMSA W KPUTEPUM JIS YKAa3aHHBIX JIOTMUYeckMX omnepauuii; [ crpouTh jormueckoe
paccykJeH1e, BKIIUalollee yCTaHOBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H.

CO3/1aBaTh CXEMaTHUECKUE MOJIEIIH C BbIJICJIEHUEM CYIIECTBEHHBIX XapaKTEepPUCTUK 0OBbEKTa.

COCTaBJIATh TE€3HUCHI, PA3JINYHbBIE BU/IbI TUNIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).

peoOpa3oBbIBaTh HH(OPMAIMIO U3 OJJHOTO BUAA B APYroi (TabauIly B TEKCT U IIp.).

YMETh OTPEAEIATh BO3MOXKHbBIE HCTOUHUKH HEOOXOJUMBIX CBEJICHUH, TPOU3BOIUTH OMCK HH(POPMALINH, aHATTU3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YV/I:




CamocTosITeIbHO OPraHU30BBIBATh YU€OHOE B3aUMOICHUCTBHUE B TPYIIIE (OMPEaesaTh 00LIHe 1eNH, PaCIpeesaTh PO, JOTOBAPUBATHCS IPYT C APYTOM H T.JI.).

[IpeameTHBIMU pe3yabTaTaMU U3y4EHUS IIPEAMETA SBISAIOTCS CICAYIOIIUE YMEHUS:
* OCO3HAHHWE POJIH BELIECTB:
- OIIPEJEIIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOJIE U TEXHUKE; -
OOBSACHATH POJIb BELIECTB B X KPYrOBOPOTE.
* PacCMOTPEHME XUMHUUYECKHUX IIPOLIECCOB:
- IPUBOJIUTH IIPUMEPBI XUMUYECKUX IPOLIECCOB B IPUPOJIE;

- HAXOJHUTh YE€PThI, CBUACTEIBCTBYIONINE 00 OONIMX MPU3HAKAX XUMUYECKUX MTPOIIECCOB U UX pazinuumsx. O
WCIIOJIb30BAHUE XUMUYECKUX 3HAHUU B OBITY:
— OOBSCHSTH 3HAYCHUE BEIIECTB B KU3HHU U XO351CTBE UEJIOBEKA.
* OOBSICHATH MUP C TOYKU 3PCHUSI XUMUU:
— MIEPEUUCIIATh OTIIMYUTEIbHBIE CBOMCTBA XUMHYECKIX BEIIECTB;
— pa3auvaTh OCHOBHBIE XUMHUYECKUE TTPOIIECCHI;
- OTIPEJIENISITH OCHOBHBIE KJIACChI HEOPTAHMYECKHUX BEIIECTB; - TOHUMATh CMBICI XUMHUYECKUX TEPMUHOB.
* OBJIaJICHUE OCHOBaMH METOJOB MO3HAHMSI, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METO/Ibl XUMHUYECKON HayKu (HaOI0eHNe, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B
MMO3HAHUU MPUPOIBL; - TPOBOJAUTH XUMUUYECKUE OTBITHI 1 SKCTIEPUMEHTBI U OOBSICHITH UX PE3YIIbTATHI.

¢ YMCHHUEC OLICHUBATH ITOBEACHNEC YCTIOBEKA C TOUYKH 3PpCHUA XUMHYECKON 0€3011aCHOCTH 110 OTHOILICHHIO K YCJIOBCKY U IIPUPOAC: - UCIIOJIB30BATh 3HAHUA XUMHNU
pu CO6J'IIOI[€HI/II/I IMpaBUJI UCIIOJIb30BAHUA OBITOBBIX XMMHYECKUX nperapaTroB; — pa3/indaTb OIIACHBLIC U Oe30macHbIe BCHICCTBA.

IInanupyemMble pe3yJbTaThl 0CBOEHHS y4eOHOIr0 MpeaIMeTa, Kypca

BbIIIYCKHUK HAYYUTCH:
*  OIKCHIBATh CBOMCTBA TBEPBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BHICISAS UX CYILIECTBEHHbIC PU3HAKH;

*  XapaKTepu30BaTh BEILECTBA [0 COCTaBy, CTPOCHHUIO M CBOMCTBaM, YCTAaHABIUBAaThb INPUYMHHO-CICICTBEHHBIC CBS3M MEXKIY JaHHBIMU
XapaKTEepUCTUKaMU BEILECTBA;

*  PAacCKpbIBATh CMBICII OCHOBHBIX XUMHUYECKHUX MTOHATUN «aTOM», «MOJIEKYJIA», «XUMHUECKHUH DIIEMEHT», «IIPOCTOE BELIECTBOY, «CIOKHOE BELIECTBOY,

«BAJICHTHOCTB), UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XHUMUH;

*  u300pakaThb COCTaB MPOCTEHIINX BEIIECTB C MOMOIIbI0 XMMHYECKMX (POPMYN M CYLIIHOCTh XUMHUYECKHUX PEaKUUH C MOMOILBIO XUMHUYECKUX
YPaBHEHUH;

*  BBIYKCIATH OTHOCHUTEIIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, a TAKKE MACCOBYIO OO0 XUMHUYECKOTO HIEMEHTA B COCIUHECHUAX IS
OLICHKH UX IPAKTUYECKON 3HAYUMOCTH;



*  CpaBHUBATh II0 COCTAaBY OKCH/Ibl, OCHOBAHMUSI, KUCIIOTBI, COJIU;

*  KJaccU(UIMPOBATH OKCHJIBI U OCHOBAHUS 110 CBOWCTBAM, KUCIOTHI M COJIU 110 COCTAaBY;

*  T0JIb30BaThCA JIAOOPATOPHBIM 00OPYAOBAHUEM U XUMUYECKOH MOCYI0H;

*  TIPOBOJUTH HECIO)KHbIE XMMUYECKHE OTBITH U HAOIIOICHHS 32 M3MEHEHUSIMH CBOMCTB BEIIECTB B MPOLIECCE UX MPEBPAIICHUI; COOMIOAATH MPpaBUiIa
TEXHUKU 0€30MAaCHOCTH MPU POBEACHUH HAOIIOJICHUN U OTIBITOB;

*  pa3IMYaTh SKCIIEPUMEHTAIFHO KHUCIOTH M MIETIOYH, MOJIB3YACh HHIMKATOPAMU; OCO3HABATh HEOOXOIUMOCTh COOJIOZCHUSI Mep 0€30IacHOCTH TPH
oOpalieHny ¢ KUCIOTaMH U IIEJI0YaMHu.

*  packpbIBaTh CMbICI Ilepuoauyeckoro 3akoHa /. 1. Menneneesa;

*  OIUCBIBATh U XapaKTepU30BaTh TAOINYHYIO (OPMY NEPUOANUECKON CUCTEMbBl XUMUYECKUX DJIEMEHTOB;

*  XapaKTepU30BaTh COCTaB ATOMHBIX fAJIep U paclpeieseHHe YHclia 3JEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMMUYECKHX 3JIEMEHTOB MaJlbIX
MIEPHOJIOB NEPUOINYECKON CUCTEMBI, a TAK)KE KaJisl U KaJIbLINS;

*  pa3nuyaTrh BUJbl XMMHUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO U METAJNINYECKYIO;

*  n300paXkaTh 3JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00pa30BaHHBIX XUMHUUYECKUMHU CBSI3IMU Pa3HOTO BUA,;

*  BBIABJIATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAITMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYISIPHBIX, METAIITNUYECKHUX;

*  XapaKTepU30BaTh XUMUYECKHE FIEMEHTHI U UX COEAMHEHNS Ha OCHOBE MOJIOKEHUS 3JIEMEHTOB B IEPUOIUNUECKON CHCTEME M OCOOCHHOCTEHN CTPO eHUS
UX aTOMOB;

*  XapakTepu30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUEHUE NEPUOIUYECKOTO 3aKOHA U MEPUOANYECKON CHCTEMBI XUMUYECKUX AJIEMEHTOB

J1. . Menneneea; * 00bACHATh CyTh XUMHUYECKUX MPOIECCOB U UX MPUHLIUINUATBHOE OTINYHE OT (PU3HUECKUX;

*  Ha3bIBATh NIPU3HAKU U YCIOBUS MPOTEKAHNUS XUMUYECKUX PEAKIUN;

*  YCTaHaBIMBATh MPHUHAUICKHOCTh XUMUYECKOW PEAKIIMH K ONpeAeIEHHOMY THUITY 10 OJHOMY U3 KJIACCU(UKAMOHHBIX MPU3HAKOB: 1) 1Mo 4uciay U
COCTaBY HCXOJIHBIX BEIIECTB U MPOAYKTOB peakluu (peakUud COCTUHEHHs], Pa3IoKEeHHs, 3aMelIeHus] U OOMeHa); 2) MO BBIACICHHUIO WU TOTJIOIIECHUIO
TEIUIOTHl (Peakiuy SK30TePMHUUECKUE M SHAOTEPMHUUYECKUE); 3) M0 M3MEHEHHIO CTENEHEH OKHUCICHMSI XMMHUYECKHUX SJIEMEHTOB (peaklUHU OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE); 4) IO 00paTUMOCTH TIpoliecca (peakiuu 00paTuMble U HEOOpATUMBIE);

*  COCTaBJISITh ypaBHEHUS JIEKTPOIUTHUECKOHN IUCCOLMALIUN KUCIIOT, IeJI0oUei, COJei; MOJHbIe U COKpaIllEHHbIE HOHHBIC YPAaBHEHUS peaKinii 0OMeHa;
YpaBHEHUSI OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

* POTHO3UPOBATH MPOIYKTHl XMMHUYECKUX peakiuui 1o ¢GopMyaamM/Ha3BaHUSIM MCXOJHBIX BEIECTB; OMPEACNsATh HCXOTHBbIE BEIIEeCTBA IO
dbopmynam/Ha3BaHUSAM IPOAYKTOB PEaAKIIHH;

* COCTaBJISITh YPaBHEHHUsS PEaKIUi, COOTBETCTBYIOIIUX IOCIEIOBATEILHOCTU («IIETIOYKe») MPEBpaIleHUl HEOPraHMYECKHUX BEIIECTB Pa3IHMYHbIX
KJIACCOB;

*  BBIABIIATH B IIPOLIECCE IKCIIEPUMEHTA TPU3HAKHU, CBUAETEIBCTBYIOIINE O MPOTEKAaHUM XMMHUYECKON PEaKLINN;

*  IPUTOTOBJIATH PACTBOPHI C OIPEAEIEHHON MAaCCOBOU JI0JIEW paCTBOPEHHOIO BEIIECTBA;

*  OIpPEleNsITh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIOT U LIEJIOYEH TI0 N3MEHEHNIO OKPAaCKU MHINKATOPOB;

*  IPOBOJUTH KAYECTBEHHBIE PEAKLIUHU, IOATBEPKAAIOIINE HAJTMUKE B BOJHBIX PACTBOPAX BELIECTB OTAEIbHBIX HOHOB



*  ONpeAeNsATh MPHHAICKHOCTh HEOPTaHUYECKUX BEUIECTB K OJHOMY M3 M3YUEHHBIX KJIACCOB/TPYII: METAJIbl U HEMETAJLJIbl, OKCHU/IbI, OCHOBAHUS,
KHCJIOTBI, COJIY;

*  COCTaBJATH ()OPMYIIBI BEIIECTB 110 UX HA3BAHUSM;

*  ONpPEIENATh BaJEHTHOCTb U CTEIICHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

*  COCTaBJATH (POPMYJIBI HEOPraHMUYECKHX COCTUHEHUH MO BAJICHTHOCTSIM M CTETICHSIM OKHCIICHHS 3JIEMEHTOB, a TaKXkKe 3apsaM HOHOB, YKa3aHHBIM B
TabJIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH;

*  OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETAIIOB) M MX BBICIIUX OKCHJIOB,
00pa30BaHHBIX IIEMEHTAMHU BTOPOTO M TPETHETO MEPHOIOB;

*  Ha3bIBaTh OOLIME XUMUYECKHE CBONWCTBA, XapaKTEPHBIE JUIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOWCTBA, XapaKTEPHBIE JUIsl KAXKJI0TO U3 KJIACCOB HEOPIaHWYECKUX BEIIECTB: KUCIOT, OCHOBaHHM, CoJel;

*  [PUBOJAUTH NPUMEPHI PEaKIUil, MOATBEPKAAIOIIUX XUMHUUECKHUE CBOMCTBA HEOPraHUYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUH U COJIEH;

*  ONPEIENATh BEUECTBO-OKUCIIUTEID U BEIIECTBO-BOCCTAHOBUTEND B OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX;

*  COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OanaHC (U1 U3YYEHHBIX PEAKIINil) 10 MPeUI0KEHHBIM CXeMaM PEeaKIIHii;

*  [POBOJUTH JIAOOPATOPHBIE OMBITHI, MOATBEPHKAAIONINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

BLIHVCKHHK IHOJIVUUT BOZMOKHOCTb HAVUUTLCH

* TPaMOTHO OOpAaIIATHCS C BEIIECTBAMH B TIOBCEAHEBHOM JKU3HU;

*  0CO3HaBaTh HEOOXOJAMMOCTH COOIOACHUS TTPABUIT SKOJOTHUECKH 0€301MacHOTO MOBEICHUSI B OKPY)KAIOIIEH TPUPOTHON cpeie;

* TIOHMMAaTh CMBICI U HEOOXOIUMOCTh COOJIOJICHUS TIPEANMMCAHUH, Mpe/IaraéMbIX B HHCTPYKITUSAX TI0 UCIIOJIB30BAHHIO JICKAPCTB, CPEACTB OBITOBOM
XUMHHU H

Aap.;

*  HCHOJIb30BaTh MPHOOPETEHHBIC KIIIOUEBBIC KOMIIETCHTHOCTH TPH BBITOJTHEHHUH HCCIEIOBATEIBCKUX MPOEKTOB MO0 M3YUYCHUIO CBOMCTB, CIIOCOOOB
MOJTYYCHHS ¥ PACTIO3HABAHUS BEIIIECTB;

* pa3BHUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, UCIIOJIb3Ysl CPEJICTBA YCTHOM M MUCbMEHHOW KOMMYHHMKAIIUU TP PabOTe ¢ TEKCTaMU y4eOHUKA U
JOTIOTHUTEIBHON JINTEPATypOl, CIPaBOUYHBIMHM TaOJIMIIAMH, MPOSBIATH TOTOBHOCTh K YBRKCHHMIO MHOM TOUKHM 3pEHUS NMPU OOCYKIECHUH PEe3ylbTaTOB
BBITIOJTHEHHOUW pabOTHI;

* OOBEKTHBHO OILIEHHBATh WH(GOPMAIMIO O BEIIECTBAX M XHUMHYECKHUX IMPOIECCaX, KPUTUYECKH OTHOCHTHCA K IICEBJOHAy4yHOU HHQOpMaIuu,
HEJI00pOCOBECTHOM peKJIaMe, KacaroIIeHCs NCII0JIb30BAaHUS PA3IUYHBIX BEIICCTB.

*  0CO3HABaTh 3HAYEHHE TEOPETHUECKUX 3HAHUH JUIsl MPAKTUUECKOM EATEIILHOCTH YEIOBEKa;

*  OIUCHIBATh U3YYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSSI IOTUKY CHCTEMHOTO aHaN3a;

* MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOANUECKON CUCTEMBI XUMUYECKUX JIEMEHTOB /7Sl OOBSCHEHUS U MPEABUACHUS CBOWCTB KOHKPETHBIX
BEIIECTB; * pa3BUBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIyOJIeHHS 3HAHUM 00 UCTOPUU CTAHOBIICHUSI XMMHYECKONH HAyKH, €€ OCHOBHBIX
MOHATHH, IEPHOMIECKOT0 3aKOHA KaK OJTHOTO M3 BXXHEHIIINX 3aKOHOB MPHUPO/IbI, a TAKXKE O COBPEMEHHBIX JTOCTHKCHUAX HAYKU U TEXHUKU.



COCTaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPABHCHUA 110 COKpaIJ_IéHHBIM HOHHBIM YPABHCHHAM;

MIPUBOJUTH IIPUMEPHI PEAKLUN, MOATBEPKIAAIOUIUX CYLIECTBOBAHME B3aMMOCBSI3M MEKJy OCHOBHBIMU KJIACCAMH HEOPraHUYECKHUX BEIIECTB; ©
MPOTHO3UPOBATh PE3YIbTAThl BO3JCHCTBUSA PA3IUYHBIX (PAKTOPOB HA HM3MEHEHHWE CKOPOCTH XUMHUECKOW pEeaKkIHMH; * MPOTHO3HPOBATH PE3YNIbTATbI
BO3/ICUCTBUS Pa3IMYHBIX (DAKTOPOB HAa CMELICHHE XUMHUECKOTO PaBHOBECHSI.

* IPOrHO3MPOBATh XMMHUYECKHE CBOMCTBA BELIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;

IMIPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABIIATH OKUCIUTCIIBHBIC NI BOCCTAHOBUTCIIBHBIC CBOMCTBA C y‘IéTOM CTCIICHCH OKHMCICHUS 9JICMCHTOB,
BXOJAIIUX B €T0 COCTAaB,

BBIABJIATHL CYHICCTBOBAHUC TCHETHUYECKOM B3aMMOCBSI3H MCXKAY BCHICCTBAMU B pAAYy: HNPOCTOC BCHICCTBO — OKCHUJA — THAPOKCHUA — COJIb, *
OpraHru30BBIBATH, IPOBOAUTDH YHCHUYCCKHUEC ITPOCKTHI 10 UCCICAOBAHNIO CBOICTB BCIICCTB, MMCIOMIUX BAXKHOC MPAKTUYCCKOC 3HAYCHHC.

Conep:kanue yueOHOro npeamMera « XuMH»
Beenenue (3 u)

Xumus - HayKa O BCUICCTBAX, UX CBOMCTBax U IIpEBpaAIICHUAX.
IloHsATHE O XUMHUYECKOM DJIEMEHTE U (bopMax €Tro CYIIECCTBOBAHMA: CBO60,I[HBIX aToMax, IIPOCTBIX U CIIOKHBIX BCHICCTBAX.
HpeBpaH_IeHI/IH BCIICCTB. OTanune XUMHYECKHX peaKHI/Iﬁ oT (l)I/ISI/I‘IeCKI/IX sBieHui. Ponb XMMHU B JKH3HHM YeEJIOBEKa. KpaTKI/Ie CBCIACHUA U3 HCTOPHUU

BO3HUKHOBEHUS U pa3BuTus xumuu. [lepuon anxumuu. [lonstue o punocodekom kamue. Xumus B XVI B. Pazputue xumuu Ha Pycu. Ponb 0TedecTBEHHBIX yUEHBIX
B CTAHOBJICHUU XMMMUYECKON Hayku — pabotel M. B. JlIomoHocoBa, A. M. byrneposa, . 1. Menzaeneesa.

XuMmudeckas CHMBOJIMKA. 3HAKH XMMHYECKHX DJIEMEHTOB M IMPOUCXOKACHUC HX Ha3BaHUM. XMMHUYECKUE CI)OpMy.]'IBI. Hupaekcsl u KOB(i)(i)HL[I/IeHTbI.
OTHOCUTENLHBIC AaTOMHASA U MOJICKYJIIpHas MacCCBlI. PacueT maccoBoit J0JIM XUMHUYCCKOI'O 3JICMCHTA I10 (1)0pMy.]'Ie BCIICCTBA.

HepI/IOI[I/ILICCKaH CUCTeMa XUMHWYCCKUX JJICMCHTOB I[ n. MeH,[[eJ'IeeBa, €C CTPYKTYypa: MAJIbIC U OoJpIIIME Nepruoabl, rPpymIibl U IMOATPYHIIBL (l"J'IaBHafI u
HO60‘-IH3.5I). HepI/IO,I[I/I‘leCKaH CHUCTCMaA KaK CIIPaBOYHOC rmocooue AJI TIOJTYUCHU S CBEICHUI O XUMHYECKHX JIEMEHTAaX.

Pacuernble 3a1aun. 1. HaxoxaeHne OTHOCUTEIBHON MOJIEKYIISIPHOM MacChl BEIIECTBA 10 €ro XuMudeckoit popmyse. 2. Beruucienrne MaccoBoi 101u
XMMHYECKOTO AIIEMEHTA B BEIIECTBE MO ero (opmyIie.



TEMA 1

ATOMBI XMMHUYECKHX IJIEMEHTOB (8 u)

ATOMBI Kak (hopMa CYIIECTBOBAHHUS XUMHUYECKUX AJIeMEHTOB. OCHOBHBIC CBEJICHHS O CTPOCHUHU aToMOB. JloKa3aTelbCcTBa CIIOKHOCTH CTPOSHUSI aTOMOB.
OmnesiTel Pesepdopaa. [TnanerapHast Moenb CTPOCHUS aTOMA.

CocraB aTOMHBIX siiep: MPOTOHBI U HEUTPOHBI. OTHOCUTENBbHAS aTOMHAs Macca. B3auMoCBA3b MOHATHI «IIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASI aTOMHAs
Maccay.

N3menenue yucia npoToHOB B siIpe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX DJIEMEHTOB.

N3menenue urcna HEUTPOHOB B sAlipe aTomMa — oOpa3zoBaHue H30TONOB. COBPEMEHHOE ONPECICHHE TMOHATHS «XUMHUYECKUH 3eMeHT». M30Tombl Kak
Pa3HOBHIHOCTH aTOMOB OJTHOTO XMMHYECKOTO 3JIEMEHTA.

OnexktpoHbl. CTpoeHHUE SJIEKTPOHHBIX 000JIOYEK aTOMOB XMMHUECKHX 3J1eMeHTOB Ne 1—20 mepuoamnueckoit cucrtemsl J[. M. MennaeneeBa. [lonsitue o
3aBEPIICHHOM U HE3aBEPIICHHOM AJIEKTPOHHOM CJI0€ (IHEPTETUUECKOM YPOBHE).

[Tepuoanueckas cucrema xumudeckux aemeHToB /. V1. MenzaeneeBa u cTpoeHre aTOMOB: (PM3UUECKUNM CMBICI TIOPSAIKOBOIO HOMEpPA 3JIEMEHTa, HOMepa
TPYIIBI, HOMEpa Meproa.

N3menenne yucia >MeKTPOHOB HA BHEITHEM JJIEKTPOHHOM YPOBHE aToMa XHUMHYECKOTO JIEMEHTa — OOpa30BaHME MOJOKUTEIBHBIX U OTPHUIIATEIbHBIX
noHOB. MoHbI, 00pa3oBaHHBIC aTOMaMHU METANIOB U HeMeTasuioB. [[pHirHBI H3MEHEHUST METAUTMUECKUX U HEMETAJUTMUYECKUX CBOMCTB B TIEPUOIAX U TPyIIax.

O6pazoBanue 6mHApHBIX coenuHeHnit. [lonaTre 06 noHHO# CBs3U. CXxeMbl 00pa30BaHUsI HOHHOU CBSI3H.

B3aumoneiicTBue aToMOB XUMHUYECKUX 3JI€EMEHTOB-HEMETANIOB MEXAy co00i — oOpa3oBaHHe ABYXaTOMHBIX MOJIEKYJ IPOCTHIX BellecTB. KoBaneHTHas
HEMNoJIApHAasi XUMUYecKast CBSI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

BsanMonelictBue  atoMoB XUMHAYECKUX DIIEMEHTOB-HEMETAJIOB MEXKITY coboi — oOpazoBaHue OWHAPHBIX COECIUHEHUN

HEMETAJUIOB. DJIEKTPOOTPULIATEIBHOCTD. [[OHATHE O KOBaJIEHTHOM MOJISIPHOM CBA3U.

B3aumoneiicTBue aToOMOB XUMHUYECKHX 3J€MEHTOB-METANIOB MEXAYy co000i — 00pa3oBaHHMe MeTalIndeckuxX KpucramioB. [loHsTHE 0 MeTauMuecKoit

cBs3u. deMmoHcTpanuu. Moienn aToMoB XUMUYeCcKUX 31eMeHTOB. [leproanueckas cucrema xumuyeckux snementoB 1. . Menaeneesa.

TEMA 2

IIpocThie BemecTBa (5 u)

[TososxeHre MEeTaIJIOB M HEMETAJUIOB B TIEPUOIMYECKOM CHCTEME XUMHUYECKHX dieMeHTOB [1. Y. MenneneeBa. BakHelnme mpocThie BElecTBa — METaJUIbL:
KeJe30, AMIOMUHUM, KaJIbIMil, MarHuii, HaTpui, kanuii. O0mue pusnueckrue CBOMCTBa METaJIOB.

Bakneiimre npocTelie BelecTBa — HEMETaJUIbl, 00pa30BaHHbBIE aTOMaMU KHCJIOPO/ia, BOJIOPOAa, a30Ta, cephl, hocdopa, yriaepoaa. CnocoOHOCTH aTOMOB
XMUMHUYECKUX JJIEMEHTOB K OOpa30BaHWIO HECKOJBKHX MPOCTHIX BEIIECTB — aJUIOTpOMNus. AJoTpomHble Moaudukanmuu Kuciopona, docdopa u oyosa.
Mertannuyeckrue U HEeMETAIUTMUeCKHUe CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTD JeNIEHUS MPOCTHIX BEIIECTB HA METAJUIbI U HEMETAILIbI.

[Toctosinnas ABorazapo. KomuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbIii 00beM Ta3000pa3HbIX BeliecTB. KpaTHble eMHUIIBI KOJTHYECTBa
BEIECTBA — MHUJUTUMOJIb ¥ KHJIOMOJIb, MUJUTUMOJISIPHAS U KUJIOMOJISIpHASI MacChl BEIIeCTBA, MUJUTUMOJISIPHBIN ¥ KHIIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX BEUIECTB.
Pacyetsl ¢ nconp30BaHUEM MOHITHI «KOJIUYECTBO BEUIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIA 00BEM T'a30By», «IIOCTOSIHHAS ABOTaApOY.



PacueTrnble 3agaun. 1. BerancieHne MOISIpHON MacChl BEHIECTB IO XUMUYECKUM (opmyiiaM. 2. PacdeTsl ¢ HCIOIb30BaHUEM MMOHATUH «KOJINYECTBO
BEIIECTBAY, «MOJIIPHAS MACCay, «MOJIIPHBIA 00bEM Ta3oB », « IIOCTOSTHHA ABOTAAPO ».

TEMA 3

CoeMHeHHs] XMMHYECKHX 3J1eMeHTOB (9 u)

Crenens okucienus. OnpeaesneHue CTCTICHH OKMCIICHUS AJIEMEHTOB M0 XUMHUYECKOH hopmyrte coeuaenuns. CocraBieHue GopMya OMHAPHBIX COSTUHEHUH,
o0t croco0 WX Ha3bIBaHWS. BUHApHBIE COCAMHECHHS: OKCHIBI, XJIOpHIbI, cyabhuasl u ap. CocraBneHue ux (opmyn. I[IpencraBurtenn OKCHAOB: BOJA,
YIJICKHUCIIBIN Ta3 U HeraimieHast u3Bectb. [IpeacTaBuTenu ieTydux BOJOPOJAHBIX COCTUHEHUN: XJIOPOBOIOPO M aMMHUAK.

OcHoBaHusI, UX COCTaB M Ha3BaHUA. PacTBOpUMOCTh OCHOBaHUH B BoJie. Ta0uIia pacTBOPUMOCTH THAPOKCUJIOB U coJiel B Boje. [IpeacTaBuTenu menoveii:
TUAPOKCH/IBI HATPHS, KK U Kaibius. [loHsTHE 0 KauecTBEeHHBIX peakiusax. Muaukaropsl. U3MeHeHne OKpacku HHAMKATOPOB B IIETIOYHOM Cpeie.

Kucnotel, ux cocraB u HazBanusa. Kinaccudukanus xkucnot. IlpencrtaBurenu KUCIOT: cepHasi, COJiAsHAs W a30THas. VI3MeHeHHe OKpacKu WHIUKATOPOB B
KHCJIOTHOM cperie.

Conu kak mpoM3BOJHbBIE KUCIOT M ocHOBaHMM. X cocTaB u Ha3BaHus. PacTtBopumocTs coseil B Boje. [IpencraBurenu coneit: xjopu HaTpusi, kKapOoHAT U
docdar kampms.

AMopGHBIE U KPUCTALTHYECKUE BEIIECTBA.

MexMOIeKyIIpHbIE B3aUMOJICHCTBHS. THIBI KPUCTAIUTMYECKUX PEIICTOK: MOHHAs, aTOMHAs, MOJIEKYJISIpHAss U MeTaJuTH4ecKasi. 3aBUCHMOCTb CBOWCTB
BEILIECTB OT TUIOB KPUCTAJUNINYECKUX PEIIECTOK.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYISIPHOTO CTPOEHUS.

UucTeie BemecTBa 1 cMecH. [IpuMepsl )KUIKUX, TBEPBIX U Ta3000pa3HbIX cMeceit. CBOIMCTBA YMCTHIX BEIIECTB U cMece. X coctaB. MaccoBast u 00beMHast
JI0JIA KOMIIOHEHTa cMeCH. PacueTsl, CBsI3aHHbBIE C UCIOJIb30BAaHUEM TTOHATHS <«JIOJIS.

Pacuernble 3agaum. 1. Pacuer maccoBoil 1 0ObEeMHOMN J0JIe KOMIIOHEHTOB CMECH BeIecTB. 2. BrIUnCIeHHE MAacCOBOM JI0JIM BEIIECTBA B PACTBOPE IO
M3BECTHOM Macce pacTBOPEHHOIO BEIECTBAa M Macce pacTBoputens. 3. BrpruncieHne Macchl pacTBOPSEMOTO BEIIECTBA W PACTBOPUTENS,, HEOOXOJUMBIX IS
MIPUTOTOBJICHUS ONPEIETIEHHON MacChl pacTBOPa C U3BECTHOM MacCOBOM J10J1€i paCTBOPEHHOIO BEUIECTBA.

Jemoncrpanun. OOpa3isl OKCUIOB, KUCIOT, OCHOBaHUI U cosield. Mojienn KpUCTaJUTMUECKUX PEIIeTOK XJIOpUIa HaTpus, aMasa, okcuaa yrieposa (IV).
B3peiB cmecu Bopopona ¢ Bo3ayxoM. CrocoObl pa3neneHusi cmeceid. Juctuiisiiust Boasl. JlaGopaTopHble

onbIThI. 1. 3HAaKOMCTBO ¢ 0Opa3amMu BEIIECTB Pa3HbIX KJIaccoB. 2. Paznenenue cmecei.

TEMA 4

N3menenns, npoucxoasiuue ¢ Bemecrsamu (16 u)

[TonsiTHe siBNEHUI KaKk M3MEHEHUM, MPOUCXOJAIINX C BEIIeCTBAMH. SIBIEHUS, CBS3aHHBIE C M3MEHEHHEM KPUCTAIMUYECKOTO CTPOCHHUS BEIIEeCTBA TPHU
MOCTOSIHHOM €ro coctaBe, — (uznueckue spieHus. Du3nyeckue sSBICHUS B XUMUU: JUCTHILUISIUS, KPUCTAIIM3AIUs, BhIMIADMBAHUE U BO3TOHKA BEIIECTB,
eHTpudyrupoBaHue.



SIBrieHus, CBsI3aHHbBIE C N3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKUE peakiuu. [Ipu3Haku 1 yCIOBUS NPOTEKaHUS XUMUYECKUX peakiuii. [lonsTtue 00
9K30- U PHJIOTEPMUYECKHX peakIusX. Peakiny ropeHus Kak YaCTHBIHM CiTydail 5K30TEepPMHUUYECKHUX PEaKIuii, MPOTEKAIOLINX C BbIICIICHUEM CBETA.

3aKOH COXpaHEHHUsI MacChl BENIECTB. XMMHUYECKHE YPaBHEHHUs. 3HAaUeHUE UHICKCOB U KO3 duimenToB. CocTaBieHnEe YpaBHEHUH XUMHYECKUX peaKIIHid.

PacueTsl o XuMHUYECKUM ypaBHEHHIM. Perienue 3aay Ha HAXOXKACHUE KOJMYECTBA BEIIECTBA, MACCHl WM 00beMa MPOAYKTa PEAKIUU TI0 KOJUYECTBY
BEIIECTBA, MAacce WM 00BEMY UCXOJAHOTO BellecTBa. PacyeTsl ¢ HCIoJIb30BaHUEM MOHSITUS «J10JIsD», KOTJ]a HCXOJHOE BELIECTBO JAHO B BUJE PAcTBOpPA € 3aJaHHOU
MacCOBOM JJ0JIEH PACTBOPEHHOIO BEIIECTBA WIIA COIEPKUT ONPEIACIICHHYIO JTOJII0 IIPUMECEH.

Peaknuu paznoxenus. [IoHaTHE O CKOPOCTH XMMHUYECKUX peakuuil. Katanuzaropsl. @epMEHTSI.

Peakun coenunenns. Katanutuueckue n HeKatanuTuieckue peakiui. OOpaTHMble 1 HEOOpaTHUMbIE PEaKIInH.

Peakiun 3amernieHus. DIEKTPOXUMUYECKUHN PsiJi HAPSHKEHUH METAJUIOB, €T0 MCTIOIB30BaHUE JITsl IPOTHO3MPOBAHHUS BO3MOYKHOCTH TPOTEKAHUS PEaKIUi
MEX]ly METaJUIaMHU ¥ PACTBOPAaMH KHCIIOT. Peakiny BBITECHEHUS OJTHIX METAJIOB U3 PACTBOPOB UX COJIEH JPYrUMH METaJJIAMU.

Peakuu oomena. Peakiiuu HeWTpanu3anuu. Y CIOBHS IPOTEKAHUS peakIuii 0OMeHa B pacTBOPaXx JI0 KOHIIA.

Turmbl XuMUYECKUX peakiuii (10 MPU3HAKY «UHCIIO H COCTaB MCXOIHBIX BEIIECTB U MPOAYKTOB PEaKIUI») Ha IPUMeEpe CBOICTB BOIbI. Peakiust pa3ioxeHus
— DIIEKTPOJIN3 BOJbI. Peakiiuu coenHeHus — B3aUMO/JIEHCTBHE BOJIbI C OKCHAaMU METAJUIOB U HeMmeTauioB. [loHsTre «ruapokcuapl». Peakuuu 3amenieHus —
B3aMMO/ICHCTBHE BOJIBI C MIEIIOYHBIMU H IIEJIOYHO3EMEbHBIMI MeTaIaMu. Peakinn oOMeHa (Ha mpuMepe THAPOJH3a CyTb(GrIa aTFOMIHHAS U KapOu Ia KaJIbIIHs).

PacueTrnsble 3agaun. 1. BeruncieHne mo XMMHYECKUM YpaBHEHHSIM MacChl MIJIM KOJMYECTBA BEIIECTBA MO M3BECTHON Macce MM KOJMYECTBY BEIIECTBA
OJIHOTO M3 BCTYNAIOMIMX B PEAKIMIO BEIIECTB WU MPOIYKTOB peakluu. 2. Beruncienne Macchl (KOJIMYeCTBa BEIIECTBA, 00beMa) MPOIyKTa PeaKkIuu, €M U3BECTHA
Macca UCXOJHOTO BEUIECTBA, COJEPIKAIIEro ONpeAETICHHYIO A0JI0 npumeceil. 3. Berunciaenne maccsl (KOJIMYECTBa BEIECTBA, 00beMa) MPOAYKTa peakifu, eclin
M3BECTHA Macca pacTBOpPa U MaccoBas J0JIsl PACTBOPEHHOTO BEIIECTRA.

Jdemoncrpanuu. [Ipumeps! Gpusndeckux sBICHHI: a) TIaBiIeHUE napadurHa; 0) BO3roHKa HojJa Wi OCH30WHOW KHCIIOTHI;, B) PACTBOPEHHE MEpPMaHTaHATa
Kanus; T) 71U y3us yMACTHIX BEMIECTB C TOPSIeH JIaMITOYKHA HakauBaHus. [[pumMepsl XuMHUECKHUX SIBIICHU: a) TOpeHrue Maraus, Gocdopa; 0) B3aumoielicTBHE
COJISIHOM KHCIIOTBI C MPaMOpPOM WJIM MeJIoM; B) moiydeHue ruapokcuaa meau (II); r) pactBopeHre moaydeHHOro THIPOKCHIA B KUCIOTaX; /1) B3aUMOJCHCTBHE
okcuaa meau (II) ¢ cepHol KMCIOTOM mMpHM HarpeBaHUM; €) pas3lioKEHHE NEepMaHraHaTa Kajus; »K) B3auMOJICHCTBUE pa30aBICHHBIX KHUCIOT C METalaMu; 3)
pas3JoKeHue NepoKCUaa BOJOPOa; U) AIEKTPOJIU3 BOIBL.

JlabopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTU MCHAPEHUS BOJbI U CIUPTA MO MUCYE3HOBEHUIO UX Kalledb Ha (puibTpoBaibHOM Oymare. 4. OkucieHue
MeIu B IJIAMEHH CHHUPTOBKU WM ropeiku. 5. [lomyTHeHHE W3BECTKOBOW BOJBI OT BBIABIXA€MOrO YrJIEKHCIOro rasza. 6. I[lomyueHue yriekucioro rasa
B3aMMO/ICHCTBUEM COJIbI M KUCIIOTHL. 7. 3aMeleHue Meau B pactBope xinopuaa menu (I1) sxenezom.

TEMA 5

IIpakTnkym Ne 1

IIpocTeiimmue onepanuu ¢ BemecTBoM (5 u)

1. [IpaBuia TexHUKK O€30MACHOCTU MpU paboTe B XUMHYECKOM KabuHeTte. [IpuemMbl oOpaiiieHus ¢ 1a00paToOpHbIM 000PYIOBaHWEM M HarpeBaTelb HBIMU
npubopamu. 2. HabmroaeHus 3a "3SMEHEHUSIMHU, TPOUCXOSIIMMHU C TOPSIIEH CBEUOH, U UX ONKcaHue. 3. AHAINU3 OYBHI ¥ BOJBI. 4. [IpH3HaKy X MMHUECKUX PEaKIIHA.
5. [IpuroToBneHne pacTBopa caxapa v ompeeieHue MaCCOBOH JIOJIH €ro B PacTBOPE.



TEMA 6 PacTBOopeHue.

PacTBOpbI.

CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (18 u)

PactBopenue kak ¢usuko-xumuueckuil mpouecc. [lonstue o ruapatax u kpucramioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJIEINb
3aBUCHMOCTH PAaCTBOPUMOCTH TBEPABIX BEIIECTB OT Temmeparypbl. HachlllieHHbIE, HEHACHIIICHHBIE M TEPECHIIEHHBIE PAaCTBOPHI. 3HAYCHHE PACTBOPOB IS
IIPUPOJIBI U CEIBCKOTO XO3SMCTBA.

[Tonatue 00 >IEKTPOIUTHYECKON TUCCOIMAIMHU. DJIEKTPOJIUTHI M HEIJIEKTPOJHUTHI. MeXaHU3M JTUCCOIMAIMU DJIEKTPOJIMTOB C PA3JIMYHBIM TUIIOM
XUMUYECKOH CBsI3U. CTEneHb JIEKTPOJIMTUUECKON Aucconraui. CUIbHBIE U CTTa0bIe SJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH AIICKTPOJIUTHYECKON aucconuanuu. VoHHBbIE ypaBHEHUs peakiuil. YCJIOBHS TPOTEKaHUS PEaklnuu OOMEHa MEXITY
AIEKTPOJUTAMHM JI0 KOHIA B CBETE MOHHBIX MPE/ICTABICHUN.

Krnaccudukarys HOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccudukamnus. Juccommanuss KUCIOT U WX CBOWCTBA B CBETE€ TEOPHH DJIEKTPOJHUTUUYECKOW TUCCOIMAIMU. MOJEKyIsIpHble U MOHHBIS
YpaBHEHUS peakUHui KUCIOT. B3auMoaecTBue KUCIOT C MEeTaJUIaMU. DJIEKTPOXUMHUUYECKHUI psAJl HAPSHDKEHUH METAJUIOB. B3auMoIelcTBUE KUCIOT C OKCUAAMHU
MeTaJuI0B. B3anmMoielicTBrE KUCIOT ¢ OCHOBAaHUSAMH — PEAKITUsl HeUTpanu3anuu. BzauMoaeicTBie KUciaoT ¢ cossimMu. Mcronb3oBanne TaOIUIlbl PpAaCTBOPUMOCTH
JUISL XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukamus. Jlucconmamusi OCHOBAaHMM W HMX CBOWCTBA B CBETE€ TEOPUHU IIICKTPOJUTUUECKOW auccormanuu. BzaummomeilicTBue
OCHOBaHUH € KHCIOTaMH, KUCIIOTHBIMU OKCUJAMH U coJiiMU. M crosib30BaHne TaOIUIbl PACTBOPUMOCTH Il XapaKTEPUCTHKU XUMHYECKUX CBOMCTB OCHOBAHUM.
PaznoxeHre HepacTBOPUMBIX OCHOBAaHUM MPU HarPEBAHUU.

Conu, ux KaccupuKanus U TMCCOIMAINS Pa3IMYHBIX THIIOB cojieii. CBOMCTBA COJIEH B CBETE TEOPHH MIEKTPOJIUTHUECKON Tuccormaluu. Bzanmoaeiicteue
COJie C MeTajulaMH, YCIIOBUS MpPOTEKaHUs ATHX peakuuid. BsaumopeiicTBue cosield ¢ KUCIOTaMH, OCHOBAHUSMU U coisiMH. Mcrosb3oBaHue TaOJIMIIbI
PacTBOPUMOCTH JIJIs1 XaPAKTEPUCTUKN XUMHUECKHUX CBOMCTB COJIEH.

O60061eHue cBeeHn 006 OKCHaax, UX KiacCu(PUKauy 1 XUMHYECKUX CBOMCTBAX.

['eneTnueckue psabl METAJUIOB U HEMETAJJIOB. ['eHeTHYeCcKas CBsI3b MEXK/y KIIACCAMU HEOPTraHUYECKUX BELIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC peaknK. OKUCINUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE.

Peakunu moHHOTO OOMEHAa M OKHCIUTEIBHO-BOCCTAaHOBUTENbHbIE peakuuu. CocTaBlieHHE ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEaKIUil
METO/IOM 3JIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAIJIOB U HEMETAIJIOB, KHCIIOT U COJICH B CBETE MPEACTaBICHUI 00 OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCAX.

JdemoncTpanuu. VcneiTanne BeEeCTB U UX pacTBOPOB HA AJIEKTPOIPOBOJIHOCTD. J[BH)KEHHE OKpAIIeHHbIX HOHOB B 3JIEKTPUUYECKOM TOJIe. 3aBUCUMOCTD
AIIEKTPOTIPOBOIHOCTH YKCYCHOM KHCJIOTHI OT KOHIIEHTpaluu. B3aumoneicTBue IHMHKA ¢ cepoi, comnstHOM kuciotoi, xmopumom meau (II). [openue marnus.
B3aumopencTue XJI0pHON U CEPOBOAOPOIHOM BOIBI.

JlaGopaTopHble onbITHI. 8. Peakiuu, xapakTepHbie 11 paCTBOPOB KHUCIIOT (COMSHOM UM cepHOii). 9. Peakiiuu, XapakTepHbIe Ui paCTBOPOB HIET0YeH



(ruppoxcunoB HaTpus win Kanus). 10. Ilomyuenue u cBoiicTBa HEPACTBOPUMOTO OCHOBaHMs, Hanpumep rujapokcuga meau (II). 11. Peakuuu, xapakTepHble ist

pactBopoB cosieit (Hampumep, aa ximopuaa meau (II). 12. Peakuuu, xapakrtepHble JUisi OCHOBHBIX OKCHJOB (HarpuMmep, Uisl okcuja kanbius). 13. Peakuuu,
XapaKTepHbIE JUIsl KUCIOTHBIX OKCHJIOB (HaIpUMeEp, IS YIIIEKUCIIOTO rasa).

TEMA 7 IIpakTHKYM
Ne 2
CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (4 1)

6. Nonnble peakuuu. 7. YciioBUs IPOTEKAHUS XUMUYECKUX PEAKIIMI MEXy pacTBOpaMH 3JIEKTPOIUTOB 0 KOHIA. 8. CBOICTBAa KUCIIOT, OCHOB aHUH,
OKCHJIOB U coJieil. 9. Pelienne skcriepuMeHTalbHBIX 33/1a4.



TeMmaTuueckoe INIAHUPOBAHMUE C YKa3aHUEM KOJUIECTBA YaCO0B, OTBOAUMbBIX Ha OCBOCHUE Ka’K10H TeMbI

Ne | Kosnuec Tema ypoka
n/n TBO
4acoB
1. 1 Beeoenue. Ilpenqmer xumun. Bemecra. Posib XMMUM B )KU3HU YEIOBEKA.
2. 1 [lepuoauueckas cucrema xuMuueckux eMenToB .M. MenneneeBa. 3Haku XUMUYECKUX IIEMEHTOB.
3. Xummnaeckue Gopmyiiel. OTHOCUTENbHAS aTOMHAs U MOJIEKYJISIPHBIE MACCHI.
4. I'nasa I Amomul xumuueckux 31emenmog. OCHOBHBIE CBEJIEHUS O CTPOEHUU aTOMOB. /[emoncmpayus
«Moodenu amomos xumuueckux 21emMeHmos»
o. 1 N3meneHus B cocTaBe sJiep aTOMOB XMMHUYECKUX 3J1eMeHTOB. M30ToMmBI.
6. 1 CrpoeHue IeKTPOHHBIX 000JI0YEK.
7. 1 H3MeHeHure ynciia 3JeKTPOHOB Ha BHEIIHEM YHEPTETHYECKOM YPOBHE.
8. 1 B3anMoielicTBre aTOMOB 3JIEMEHTOB — HEMETAJIOB MEXKTy COOOI.
9. 1 KoBanenTHas nosisipHas XaMU4ecKas CBSI3b.
10. 1 Merannuyueckas XMMUYECKast CBA3b.
Jlabopamopuas paboma Ne 1. « Cocmasnenue mooenelt MoKy U KPUCANI08 C PA3HbIM 6UOOM
11. 1 CamocmosamenvHas paboma no meme:
«Buovl xumuueckou ceazuy
12. I'naea Il IlIpocmele sewiecmea
1 [IpocThle BemiecTBa METAILIIBI U HEMETAJUIBL. /[emMoncmpayus
OO0pa3ibl THIIMYHBIX METAJIOB, HEMETAJUIOB.
13. 1 Konunuectso BemecTsa.
14. 1 MonsipHblii 00beM r'a30B.
15. 1 [ToaroTroBka k KOHTpONBHOM padoTe mo Teme: «lIpeqmer xumuu. BemectBa. ATOMBI.




16.

Konmponvnas paooma Ne 1 no meme:
«IIpeomem xumuu. Bewyecmea. Amomoiy.

I'naea Il Coeounenus xumuueckux 31eMeHmog.

17 CmeneHv okucieHus
18. Oxcuzpl U J1eTyuue BOJOPOJHbIE COCUHEHMS.

Jemoncmpayusn

3HAKOMCTBO ¢ 00pa3iamMu OKCHIOB
19. OcHoBaHus.

Jemoncmpayusn

3HAKOMCTBO ¢ 00pa3iaMu OCHOBAaHUM
20. KucnoTsr.

Jemoncmpavyusn

3HAKOMCTBO ¢ 00pa3IiaMu KUCIOT
21. Conm.

Jlabopamopuas paboma Ne 2 «3nakomcmeo ¢ 00pasyamu euyecms pa3Hblx Kiaccosy.
22. Kpucrannmaeckue pemerku.
23. YucTele BEIECTBA M CMECH.

Jlabopamopuas paboma Ne 3

«Pa3zoenenue cmeceii»
24, MaccoBas 1 00beMHasl 1071 KOMIOHEHTOB CMECH.
25. Pemenne 3aga4d mo teme: «MaccoBasi 107150,

I'nasa 1V H3zmenenus, npoucxooaugue c eeujecmeamu
26 ®dusndeckue ABICHUS B XUMUU
27. XHUMHYECKUE PEAKIUH.

Jlabopamopnas paboma Ne 4
«Duszuueckue u xumuieckue a61eHUsLY.




28.

XHWMHUYECKUE YPABHECHHUSL.

29. Pacyerbl 10 XMMUYECKUM YPaBHEHUSIM.

30. Konumponsnas paboma Ne 2 no meme: «CoeduneHus xumuueckux nemenmos. Xumuueckue
YPagéHeHus)

31- Peakiun pasznoxeHus.

32.

33- Peakumnu coennHeHusI.

34.

35- Peakium 3amenieHusl.

36.

37- Peaxiinu oOMeHa.

38.

39. THUIBI XUMHYECKUX PeaKLUi Ha IPUMEPE CBOMCTB BOBI.

40.
I'nasa V Ilpocmeiiumue onepayuu c eeuiecmeom (XumuuecKuil RPaKmuKym)

41 Ipakmuuecxas paboma Ne 1 «Ilpuemvl oopawenus ¢ 1abopamoprvim 060py008aHUeM»

42. Ipaxmuueckas paboma Ne 2 «Habnrooenue 3a 2opauyeli c6euoiiy

43. Ipakmuueckas paboma Ne 3 «Ananuz nouewl u 600l »

44, Ipaxmuuecxas paboma Ne 4 «lIpucomognenue pacmeopa caxapa u pacuem e2o Macco8ou 00au»




I'nasa VI Pacmeopenue. Pacmeopul.

45 1 PactBopenue . PacTBOpUMOCTB BELIECTB BOJE.

46. 1 DNEKTPOTUTHYECKAs JUCCOLHAIIHS.

47. 1 OCHOBHBIE TIOJIOKEHHS JIEKTPOJTUTHIECKOUN TUCCOIHAIUY.

48. 1 [ToaroroBka Kk KOHTpPOJBHOU padoTe 1o Temam: «Tunbl xuMuyeckux peaxuuil. Teopus
AIIEKTPOIUTUYECKON TUCCOITUAIIHIY.

49, 1 [ToaroroBka k KOHTpoJbHOU padoTe Ne 3 mo Temam: «Tunel xuMHUeckux peakuuid. Teopus
AIIEKTPOITUTUYECKON TUCCOITUAIIHI.

50. 1 Konmponvnasa paooma Ne 3 no memam: « Tunvt xumuueckux peaxyuii. Teopus snekmponumuueckoi
ouccouuauuu.

o1- 2 WNonnble ypaBHEHUS.

52.

53. 1 Ilpakmuueckas paboma Ne 5 «Houmnsie peaxyuuy
Camocmosamenvuas paboma: « Monnvle ypasHeHusy

54, 1 Kucnotsl, ux knaccudukarus u CBOHCTBA.

55. 1 OcHoBaHusI, UX KJIacCU(pUKAIUSI U CBOHCTBA.

56. 1 Oxkcuipl, UX KI1acCu(PUKaIUs ¥ CBOMCTBA.

57. 1 Comu, ux knaccuukaiys u CBOWCTBA.

58. 1 Ipakmuuecxas paboma Ne 6 « Ceoticmea Kuciom, 0CHO8AHUI, OKCUOO8 U COTlelly.




59-

I'enetnueckas CBA3b MCKAY KiIaCCaMH BCUICCTB.

60.

61. Ipaxmuuecxas paboma Ne 7 « Pewienue 3KcnepumMenmanbHblx 3a0auy.

62- OKHUCIUTENEHO — BOCCTAHOBUTEIIHHBIE PEAKIIHH.

63.

64. Camocmosmenvuas paboma: « OKUCTUMENTLHO — 80CCMAHOBUMENbHBLE PEAKYULY

65. O6o006menne marepuana mo teMaM: «Kaaccel HEOPraHMYECKUX COeTMHEHNH. [ eHeTHIecKas CBA3b MEXKITY
KJIacCaMH HEOPraHUYECKUX COETMHEHUI

606. O600menne marepuana mo Teme: « TUIbl XUMUYECKUX PEeaKITUii»

67. Konumponvnan paboma 3a 200.

68. AHanu3 KOHTPOJIBHOM pabOTHI 3a TO/I.







	Содержание учебного предмета «Химия»

