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1.Ilnanupyembie pe3yabTaTbl 0CBOCHUs Y4eOHOI0 peaMera

JINYHOCTHBIMM  pe3yJIbTaTaMM OCBOEHHUS BBITYCKHUKAMH OCHOBHOW  IIKOJIbI
IPOrpaMMBI [10 XUMUU SIBJISIOTCS CIAEAYIOLUINE YMEHUS:

- OCO3HaBaTb CIAWHCTBO MW HCJIOCTHOCTb OKPYXAIOMICIO MHPA, BO3MOXHOCTH €TI0
ITO3HABA€MOCTH M OOBSICHUMOCTH Ha OCHOBE I[OCTI/I)KGHI/Iﬁ HayKH,

- IIOCTCIICHHO BBICTPAHWBATDL COOCTBEHHOEC OCJIOCTHOC MHUPOBO33PCHUC! 0CO3HaBaTb
HOTp€6HOCTI> N TOTOBHOCTBb K CaMOO6paSOBaHI/II-O, B TOM YHCIC H B paMKax
CaMOCTOSITEJIbHOMN ACATCIIBHOCTH BHC IIIKOJIBI,

- OIICHMBATh KM3HEHHBIC CHUTyallMH C TOYKH 3peHHUs Oe3omacHoro obpaza >KM3HH U
COXpaHEHHUs 3710POBbS;

- OICHUBATb AKOJIOTUYECKHUU PHUCK B3aMOOTHOIIICHUI YEJIOBEKA U IIPUPOIHI.

- (hopMHUPOBATHh SKOJIOTHYECKOE MBIIUICHUE: YMEHUE OLICHUBATh CBOIO JEATEIIBHOCTh U
MOCTYIKU JIPYTUX JIFOJEH C TOUKH 3PEHUS COXPAHEHUS OKPYKAIOIIEH CpeJbl - rapaHTa
KU3HU U 0JIaronoyyyus e Ha 3emie.

MeTaIIpeIlMeTH])IMI/I pe3yjJbTaTaMH OCBOCHHA BbIITYCKHUKAMUA OCHOBHOM IIIKOJIBI
IIpOrpaMMmBbI 110 XUMHUHU SBJISAIOTCA:

- BJIAQJICHHE YHHUBEPCAIBbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCO0AMU JEeSATEIHbHOCTH:
HaOIOCHUE, W3MEPEHHUE, DOKCIEPUMEHT, Yy4eOHO€ WCCIIeOBAaHUE, MPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-UH(POPMAITMOHHBIN aHAIN3, MOJICIUPOBAHHUE)
JUTSl U3YYEHUS PA3JIMUHBIX CTOPOH OKPYXKAIOMIEH AEHCTBUTENBHOCTH;

- HCIOJb30BAaHUE YHUBEPCAIBHBIX CIOCOOOB AESATENBHOCTH IO PEIICHUIO MpOoOJieM U
OCHOBHBIX WHTEJUIEKTYaIbHBIX onepanuu: VCIIOJIb30BaHHE OCHOBHBIX
MHTEJUIEKTYalIbHBIX Olepanuii: popMyaIupOBaHHUE THUIOTE3, AaHAIU3 U CUHTE3, CPAaBHEHUE,
000011IeHHe, CHUCTEMAaTU3allMsl, BBISIBICHHE NPUYUHHO-CIEACTBEHHBIX CBS3€H, MOMCK
AHaJIOTOB;

- YMEHHE TEHEpUpPOBaTh HJEHU U ONPENCNATh CPEICTBA, HEOOXOAUMBIC IS HX
peanu3auu,

- YMCHHUC ONPCACIIATL LUCIN U 3aJa4n JCATCIbHOCTH, BBI6I/IpaTB cpeacTBa pcaiu3alnnun
OCIIN U IIPUMCHATH UX HaA IIPAKTUKE,

- UCIIOJIb30BAaHHMEC PA3JIMYHbIX KCTOYHHUKOB AJIA MMOJYUYCHUA XUMHUYECKOU I/IH(l)OpMaI_II/II/I.

HpeI[MeTHLIMI/I pe3yjJabTaTaMMu OCBOCHUA BBIITYCKHHUKaMH OCHOBHOH ITKOJIbI
IMporpaMmal 110 XUMHH ABJIAIOTCA:

- (bOpMPIpOBaHI/Ie IICPpBOHAYAJIbHBIX  CUCTCMATHU3HMPOBAHHBIX HpGI[CTaBJIeHI/Iﬁ 0
BCIICCTBAX, UX IIPCBPAICHUAX WU ITPAKTUICCKOM IMPUMCHCHHNH, OBJIAACHHC MMOHSITUHHBIM
afnrmnaparomM 1 CUMBOJIMYCCKHUM SA3bIKOM XHUMHHU,

- O0CO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XHUMHYECKONM HayKd Kak oOnactu
COBPEMEHHOIO €CTECTBO3HAHMUSA, XWMHMUYECKHX MPEBPAIICHUNM HEOPraHWYECKUX U



OPraHUYECKHUX BEILECTB KAK OCHOBbI MHOTMX SBJICHUN JKUBOW U HEXUBOU IPUPOJIBI;
yriryOneHne MpeCTaBIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA;

- OBJIAJICHUE OCHOBAMHU XMMHYECKOW I'DAMOTHOCTHU: CHOCOOHOCTBIO AHAIU3HPOBATH U
OOBEKTHBHO OLICHUBAaTh JKU3HEHHbIE CUTyallud ,CBA3aHHbIE C XHMMHEW, HaBBIKAMU
0e301acHOro oOpalleHHs ¢ BEIIECTBAaMH, HCIIOJIb3YEMbIMU B IOBCEIHEBHOM >KU3HU;
YMEHHUEM aHAJIU3UPOBATh U MJIAHUPOBATh SKOJIOTUYECKU 0€30I1aCHOE MTOBEICHUE B LIETISAX
COXpPAaHEHHUS 30POBbS U OKPYKAIOLIEH CPEbI;

- (opMHpOBaHME YMEHUU YCTAHABIIMBATH CBSI3M MEXIY pEaJbHO HaAOII0IaEMbIMU
XUMUYECKUMH SIBJICHUSIMU U MPOLECCAMH, MPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATH
NPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa U CTPOCHUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

- OpuoOpeTeHue  OmblTa  KCIOJIb30BAaHUS  PA3JIMYHBIX  METOJOB  H3Y4YEHUs
BEUIECTB :(HAOMIOACHMUS 32 UX NPEBPALICHUSIMH TNPU TPOBEIECHUU HECIOKHBIX
XUMHUYECKHX SKCIIEPUMEHTOB C MCIIOJIBb30BAHUEM JIaOOpPaTOpHOTO OOOpYyAOBaHUS HU
pUOOPOB;

- (QopMupoBaHHE TMPEACTABICHUN O 3HAYCHUM XWMHUYECKOM HAyKHu B PEIICHUU
COBPEMEHHBIX IKOJIOTMUECKUX MPOOJIEM,B TOM YUCIIE B MPEIOTBPAIICHUHA TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

BbINYCKHHK HAYYHNTCH:

* OIIMCHIBATh CBOMCTBA TBEPIBIX, KUIKHX, Ia3000pa3HbIX BEIIECTB, BBIACISISA HX
CYIIIECTBEHHBIC MPU3HAKH;

* XapaKTepHu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHUIO U CBOMCTBaM, YCTaHABIMBATh
MPUYHHHO-CJICICTBCHHBIC CBS3U MEXITY JAaHHBIMH XapaKTEPUCTHKAMU BEIICCTBA;

* pacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TOHATHH «arom», «MOJEKYiay,
«XHMHYECKHUH DIIEMEHTY, «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAICHTHOCTHY,
WCITOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTb COCTaB MPOCTEHIIMX BEMIESCTB C MOMOIIBI0 XUMUYECKUX (HOPMYIT U
CYITHOCTh XMMHUYECKUX PEAKIIUN C TTIOMOIIHI0 XUMUYCCKUX YPaBHCHUH;

* BBIYUCJIATH OTHOCUTEIIBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChI BEIIECTB, a TAKIKE
MaCCOBYIO JIOJI0 XMMHUYECKOTO 2JIEMEHTa B COSUHCHMX JIUIS OLICHKH MX TPAKTHYECKON
3HAYUMOCTH;

* CPAaBHMBATH 110 COCTaBY OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJacCU(PUIMpPOBaTh OKCHABI M OCHOBAaHMS IO CBOMCTBAM, KHCIIOTBI M COJH IO
COCTaBy;

* MTOJIH30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM U XUMHYECKON TTOCYIOM;

* IPOBOJIUTh HECJIIOKHBIC XMMHYECKUE ONBITHI M HAOMIONCHHS 3a HM3MCHCHUSMU
CBOWMCTB BECIIECTB B TNPOIECCE WX IMPEBpAIICHHH; COOIIONATh MpaBHa TEXHUKH
0€30MacHOCTH MMPH MTPOBEICHUN HAOIIFOICHUH U OTBITOB;

* pa3nuyaTh SKCICPUMEHTAIBHO KHUCIOTHI M IIEI0YH, TOJB3YICh WHANKATOPaMHU;
OCO3HaBaTh HEOOXOIMMOCTh COOMIONCHUS Mep O€30MacHOCTH TpH OOpalleHUuu C
KHCJIOTaMU U IIEJIOYaMHU.

* pacKphIBaTh CMBICI TIeproandeckoro 3akoHa J[. M. Menpaeneena;

* OMUCHIBATh M XapaKTePU30BaTh TAONMMUHYIO (DOpMYy NEPHOAMYECKONW CHCTEMBI
XAMHAYECKHUX DJIEMEHTOB;




* XapaKTEpPU30BaTh COCTAB aTOMHBIX SJIEp U PaCIpeNesICHUEe YKCiia dJIEKTPOHOB 10
IEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKHUX IIEMEHTOB MAJIBIX [IEPUOJOB IEPUOANUECKON
CUCTEMBI, a TAK)KE KAJIUS U KAJIBLINS,

* pa3uyarb BHJbl XUMHUYECKOM CBS3M: HOHHYIO, KOBAJICHTHYIO IIOJIIPHYIO,
KOBAJICHTHYIO HEMIOJISIPHYIO U METAJUIMYECKYO;

* U300paxkaTb ~ AJIEKTPOHHO-WMOHHBIE  (OpPMYJIbl  BEIIECTB,  OOPAa30BAHHBIX
XUMUYECKUMHU CBSI3SIMHU Pa3HOTO BHJIA;

* BBISBJIATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHHUS HUX KPHUCTALTNYECKHX
PEIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTEepHU30BaTh XUMUYECKHUE JIEMEHThI U UX COCAMHEHHS] HA OCHOBE MOJIOXKEHU
AJIEMEHTOB B IIEPUOJINYECKOIN CUCTEME U OCOOEHHOCTEN CTPOEHUS X aTOMOB;

* XapaKTEepHU30BaTb HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYCHHUE MEPHOAHYECKOrO
3aKOHAa W TIEPUOAMYECKOM CHCTEMBl XUMUYeckux anemeHToB [[. . Menneneena;
* OOBSACHATh CYTh XUMHYECKHUX IHPOLECCOB W MX MPUHLUIHUAIBHOE OTIWYHE OT
(U3BUYECKUX;

* Ha3bIBaTh IIPU3HAKU U YCIOBUS IPOTEKAHNSI XUMUYECKUX PEAKIIMIA;

* YCTAHABJIMBATh IIPUHAJIEKHOCTh XUMUYECKON PEAKIIMU K OIIPENEIEHHOMY THILY 110
OHOMY U3 KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKOB: 1) MO YKCITY U COCTaBY UCXOJIHBIX BEILIECTB
U [IPOAYKTOB peaKkluu (peakuy COeTUHEHMS, Pa3JIOKEHUs, 3aMELICHUs 1 00MeHa); 2) 1o
BBIJICJICHUIO WM  MONIOIICHHUIO  TEIUIOTHI  (peakluu  3K30TEPMUYECKHE U
SHAOTEPMHUYECKHE); 3) IO U3MEHEHUIO CTENEHEH OKHUCIECHUS XUMHYECKUX DJIEMEHTOB
(peakuuu OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE); 4) 10 00paTUMOCTH Ipoliecca (peaKkiun
oOpaTuMble U HEOOPATUMBIE);

* COCTaBIIATb YPABHEHUS AJIEKTPOIUTHYECKONW JTUCCOLMALIMM KHUCJIOT, UIEJIOYeH,
COJICH; TOJIHBbIE U COKpAIEHHbIE MOHHBIE YPAaBHEHUs peakiuil oOMEHa; ypaBHEHHS
OKHUCJIUTENbHO-BOCCTAHOBUTEILHBIX PEAKIINIA;

* IPOTHO3UPOBATh MPOAYKTHl XHMHUYECKHUX peakuui 1o ¢opMyiaam/Ha3BaHUAM
UCXOJHBIX BEILECTB; ONPEACNATh HCXOAHbIE BellecTBa MO (opMmyaam/Ha3BaHUAM
IIPOAYKTOB PEAKIINH;

* COCTaBIIAITb YPABHEHUS PEAKLUMH, COOTBETCTBYIOIIMX IOCIIEA0BATEIILHOCTH
(«uenoyke») mpeBpalieH’ii HEOPraHMUECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

* BBIABIATH B IIPOLECCE OSKCIEPUMEHTA IPU3HAKU, CBUICTEIBCTBYIOIIHE O
MPOTEKAHUH XUMUYECKON peaKIuu;

* IPUTOTOBJIATh PACTBOPBI C ONPENCIEHHOM MAacCOBOM JOJIEM pPacTBOPEHHOIO
BEIECTBA;

* OMPENENsATh XapaKTep CPe/lbl BOIHBIX PACTBOPOB KUCIIOT U IIEI0YEH 1O U3MEHEHUIO
OKpacK{ MHIUKATOPOB;

* IPOBOJIUTh KAuE€CTBEHHBIC PEAKIMH, MOJITBEPKAAIONIME HAIWYUE B BOJHBIX
pacTBOpAx BEUIECTB OT/IEIbHBIX HOHOB

* OIIPENEIATh MPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OAHOMY M3 U3YYEHHBIX
KJIACCOB/TPYIII: METAJLJIbl U HEMETAJLJIbl, OKCHU/IbI, OCHOBAHU I, KUCIIOTHI, COJIH;

* COCTaBJISITH (POPMYJIBI BEILIECTB MO UX HA3BAHUSM;

* OIIPENENATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIIATH (POPMYJIbl HEOPTAaHUUECKUX COCTUHEHHM MO BAJIEHTHOCTSIM U CTETICHSIM
OKHCJIEHUS DJIEMEHTOB, a TAK)KE 3apsA/laM HOHOB, YKa3aHHBIM B TaOJIUIE pACTBOPUMOCTH
KHCJIOT, OCHOBAHUU U COJICH;

* OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS (PU3NYECKUX U XUMHUYECKUX CBOMCTB



IMPOCTHIX BEIIECTB (METAIOB U HEMETAJUIOB) M UX BBICIIMX OKCHIOB, 0OpPa30BaHHBIX
3JIEMEHTaMM BTOPOTO U TPETHETO NEPUO/IOB;

* Ha3bIBaTh OOIME€ XUMHUYECKHE CBONCTBA, XapaKTEpHBIC IS TPYIN OKCHUJIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHYECKHE CBOMCTBA, XapaKTEpPHBIE IS KaKJIO0ro M3 KJIacCOB
HEOPraHWYECKHUX BEIIECTB: KUCJIOT, OCHOBAHMI, COJIEH;

* IPUBOJUTH MPUMEPHl PEAKIUNA, TMOATBEPKAAIOIIUX XUMHUUYECKHUE CBOMCTBA
HEOPraHU4YECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUW U COJIEH;

* ONPEIENATH BEUIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTENH B OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX PEaKIIMIX;

* COCTaBIIATh  OKHUCJIMTEIILHO-BOCCTAHOBUTEIBHBIM  OamaHc (I  M3YYEHHBIX
peakiuii) Mo NPeaIOKEHHBIM CXEMaM PEaKIINii;

* IPOBOAUThL JAa0OPATOPHBIEC OMBITHI, MOATBEPKAAIONIME XWMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILIECTB;

BbIIIYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

* IPaMOTHO O0OpaIlaThCsl C BELIECTBAMU B [IOBCETHEBHOM KU3HU;

* 0CO3HaBaTb HEOOXOIMMOCTH COONIOEHHUS MPaBUJ HKOJIOTMUECKH O€3011acHOro
IIOBEJICHUS B OKPYKAIOLIEH IIPUPOJHON CPELIE;

* [IOHUMATh CMBICT U HEOOXOJUMOCTh COOJIIOIEHUS MPEANUCAHUM, TPEAJIaraeMbIX B
MHCTPYKIUSX M0 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHUU U JP.;

* HCMOJNb30BaTh MPHOOPETEHHBIE KIIFOUEBBIE KOMIIETEHTHOCTH IPU BBIOJIHEHUU
HCCJIEIOBATENbCKUX MPOEKTOB M0 HW3YYEHHUIO CBOMCTB, CHOCOOOB TIONYyYEHUS U
pacro3HaBaHUs BEUIECTB;

* pa3BUBaTb KOMMYHUKATHBHYI) KOMIIETEHTHOCTB, MCIOJIb3ys CPENCTBA YCTHOM H
MMCbMEHHOW KOMMYHUKALUU TpH paboTe ¢ TEKCTaMU Y4YEOHHKA M JOMOJIHUTEIbHOU
JUTEPATypOH, CIPABOYHBIMU TAOIUIIAMU, MPOSBISATH TOTOBHOCTh K YBAKEHUIO WHOUN
TOYKH 3pEHUS PU OOCYKIECHUN PE3YJIbTATOB BHIMOJIHEHHON pabOThI;

* 0O0OBEKTUBHO OLIEHMBaTh MH(OPMALMIO O BELIECTBAX M XMMHUYECKUX Ipolieccax,
KPUTHUYECKH OTHOCUTHCS K ICEBJOHAYYHOU MH(OpMAINK, HEA0OPOCOBECTHON peKiiame,
KACarolEeNcs UCITOJIb30BAaHNS PA3JIMYHBIX BEILIECTB.

* OCO3HABATh 3HAYECHUE TECOPETUYECKUX 3HAHUU I NPAKTUYECKOM NEATEIbHOCTU
YEI0BEKA;

* ONUCHIBaTh HU3YYEHHBbIE OOBEKTHl KaK CHCTEMbl, MPUMEHSS JIOTUKY CHUCTEMHOIO
aHaJn3a;

* IPUMEHATHh 3HAHUSA O 3aKOHOMEPHOCTAX NEPUOINYECKOW CUCTEMBI XMMHUYECKHUX
AIIEMEHTOB ISl OObSICHEHUS M TIPEBUICHUSI CBOMCTB KOHKPETHBIX BELIECTB;

* pa3BUBaTh MH(POPMAIITMOHHYIO KOMIIETEHTHOCTb TOCPEICTBOM YIIIyOJIeHUsI 3HAHUI
00 MUCTOPHUM CTAHOBJICHUSI XMMUYECKOW HAYKH, €€ OCHOBHBIX MOHATHIA, IEPUOANUECKOTO
3aKOHA KaK OJHOI0 M3 BAXXHEWIIMX 3aKOHOB IIPUPOIbI, a TAKXKE O COBPEMEHHBIX
JOCTHKEHUAX HAYKU U TEXHUKHU.

* COCTaBJISITh MOJICKYJISIPHBIE W TOJIHBIE HMOHHBIE YPABHEHUS 10 COKPAIIEHHBIM
VOHHBIM YPABHECHUSIM;

* IPUBOJIUTH IIPUMEPHI PEAKIUH, IMOATBEPKAAIOIINX CYLIECTBOBAHUE B3aUMOCBS3H
M€Ky OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BELIECTB;

* IPOTHO3UPOBATh PE3YNIbTAThl BO3ACUCTBUS PA3IMYHBIX (PAKTOPOB HAa HU3MEHEHUE
CKOPOCTH XUMHUYECKON pEaKIu;




* IPOTHO3UPOBATh PE3YAbTAThl BO3JECUCTBUS PA3IMYHBIX (PAKTOPOB HA CMELICHUE
XUMHUYECKOTO PAaBHOBECHUSI.

* IPOTHO3UPOBATh XHMMHUUYECKUE CBOMICTBA BEIIECTB HAa OCHOBE HMX COCTaBa H
CTPOCHUS,

* IPOTHO3UPOBATh CHOCOOHOCTh BEIIECTBA MPOSBISATH OKUCIUTEIbHBIE HIIU
BOCCTAHOBUTEJILHBIE CBOMCTBA C YUETOM CTEMEHEW OKUCIICHHS AJIEMEHTOB, BXOMSIIUX B
€ro COCTaB;

* BBISIBJIATh CYIIECTBOBAHUE TEHETUYECKOW B3aMMOCBSI3M MEXKIY BEIICCTBAMU B
pAIy: IPOCTOE BEMIECTBO — OKCHUJ — TMAPOKCH]T — COJIb;

* OPTaHHU30BBIBATH, TIPOBOIUTHh YUCHUUECKUE MPOEKTHI IO MCCIICTOBAHUIO CBOMCTB
BEIIECTB, UMEIOIINX BAXKHOE MPAKTHIECCKOE 3HAYCHUE.

2.Coaep:xanue y4eOHOro nmpeamera « XuMHs»
8 kiace
Tema 1. BBenenue B xuMuio (6 4)

XnMHsI — HayKa O BEIECTBAX, UX CBOMCTBAX U NIPEBPAILCHUSIX.

[ToHsiTHE O XMMHUYECKOM 3JIEMEHTE U (POpMax €ro CyIiecTBOBaHUsS: CBOOOIHBIX
aToMax, IPOCTBIX U CIOKHBIX BEIIECTBA

[TpeBpamienust BemecTB. OTIMYME XUMHUYECKMX pEaKIMA OT (PUINYECKUX
SABJICHUM. POJIb XMMUU B JKU3HU YEJIOBEKA.

Kpatkue cBeneHusi U3 MCTOpUM BO3HUKHOBEHMS W pa3BUTHs xumuu. [lepuon
anxumud. [lonsitue o punocopckom kamue. Xumus B XVI B. Pazpurne xumuu Ha Pycu.
Ponb oTeYecTBEHHBIX YYEHBIX B CTAHOBJICHHUM XUMUYECKOM Hayku - padbotel M. B.
JlomoHocoBa, A. M. bytneposa, /1. 1. Menaeneena.

XuMHUYecKasi CHMBOJIMKA. 3HAKW XUMHUYECKHX 3JIEMEHTOB M MPOUCXOKICHHUE UX
Ha3BaHuM. Xumudeckue Gopmynsl. NHaekcsl m kosdduimeHTsl. OTHOCHTENbHbBIE
aTOMHAasl ¥ MOJIEKYJIIpHass Maccel. Pacuer MaccoBOM J0OJIM XMMHYECKOrO 3JIEMEHTA IO
dhopmyIie BeIecTBa.

[lepuoguueckass cucrema xumuueckux sneMeHToB JI. M. MenneneeBa, ee
CTPYKTypa: Majble U 0OJbIlINEe NEPUObl, TPYIIBI U MOATPYNIHI (I1aBHAs U MOOOYHAs).
[leprionnueckass cucreMa Kak CIpPaBOYHOE IMOCOOWE MJisi TOJNY4YEeHUs CBEACHUU O
XUMHUYECKHX DIIEMEHTaX.

Pacuérnbie 3agaumn. 1. HaxoxaeHne OTHOCUTENBHOM MOJEKYISIPHOW MAacChl
BEIIIECTBA MO €ro XUMu4eckoi gopmyse. 2. Berauciaenue MaccoBOi 0K XUMUYECKOTO
AJIEMEHTAa B BEIIECTBE MO ero Gopmye.

IIpakTnueckass padora Ne 1
[IpaBuna TexHUKH 0€30MACHOCTH MpU padoTe B XUMUYeCKoM KaOuHere. JlabopaTtopHoe
o0opynoBaHuE U 0OpaIlleHUE C HUM.

IIpakTnueckas padora Ne 2
Habmronenue 3a ropsimeit CBEUOoH.

Tema 2. ATOMBI XMMHYECKHUX JIEMEHTOB (7 u)

AtomMBbl Kak (opMa CyIIECTBOBAHHMS XHWMHUYECKUX JIEMEHTOB. (OCHOBHBIC
CBEJICHUSI O CTPOCHHH aToMOB. JloKazaTrelbCcTBa CIOXKHOCTH CTPOCHHSI aTOMOB. ONbITHI
Pesepdopna. [Inanerapuas Moaenb CTpOEHUS aToMa.

CocTaB aTOMHBIX SiAEP: NPOTOHBI U HEUTPOHBI. OTHOCUTEIBHASI AaTOMHAST Macca.
B3auMoCBsI3b NOHATUI «IIPOTOH», KHEUTPOH», «KOTHOCUTEJIbHAS AaTOMHASI MAacCay.



W3meHeHune yncia NpoTOHOB B SiAPE aToMa - 00pa30BaHUE HOBBIX XUMHUYECKUX
AIIEMEHTOB.

W3MmeHeHne uucia HEUTPOHOB B sApe aroMa - 0Opa3oBaHHE M3OTOIOB.
CoBpeMEHHOE OIpeAeieHUue TMOHITUS «XMMHYECKHN dieMeHT». HM30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJHOTO XMMHUYECKOTO AJIEMEHTA.

OnexTponbl. CTpoeHHE JEKTPOHHBIX 000JI0YEK AaTOMOB XUMUYECKHUX AJIEMEHTOB
Nel-20 mepuommueckoir cuctemsl . M. MenaeneeBa. Ilonstre o 3aBeplIEHHOM U
HE3aBEPILICHHOM 3JIEKTPOHHOM CJIO€ (SHEPIeTUYECKOM YPOBHE).

[lepnonnueckas cucrema XuMrudeckux anemMeHToB /. 1. Menneneesa u crpoenue
aToMOB: (PM3HUECKUN CMBICIT TIOPSIKOBOTO HOMEpA 3JIEMEHTa, HOMepa TPYIIbI, HOMepa
repuonaa.

N3MeHeHrne 4ncna 3JIEKTPOHOB HA BHEIIHEM 3JEKTPOHHOM YPOBHE aroMa
XUMUYECKOTO JJIEMEHTa - 00pa30BaHME TOJOKUTEIBHBIX M OTPHUIIATEIHHBIX HOHOB.
Nonwl, oOpa3zoBaHHBIE aroMamMd METAUIOB W HEMETAJUIOB. [IpUYuMHBI W3MEHEHUS
METAUTMYECKUX U HEMETAIUTMYECKHUX CBOMCTB B IIEPUOJIAX U TPyIIIaXx.

OOpazoBanue OuHapHBIX coenuHeHuil. [loHsTne 00 MOHHOU cBsi3u. Cxembl
o0pa3oBaHus UOHHOM CBS3U.

B3auMmoselicTBie aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXy cOOO0H -
oOpa3oBaHHE€ JBYXaTOMHBIX MOJIEKY1 MPOCTHIX BemiecTB. KoBajeHTHass HemossipHas
XUMHUYECKas CBSI3b.

DJNEKTPOHHBIE U CTPYKTYPHBIC (DOPMYIIBI.

B3aumopelicTBue aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETAIIOB MEXITY CO00il -
o0pa3oBaHuE OMHAPHBIX COSAUHEHUN HEMETAJUIOB. DJIEKTPOOTPUIIATENIbHOCTS. [loHsTHE
0 KOBAJICHTHOM IOJISIPHOM CBSA3H.

B3aumoselicTBue aToMOB XMMHUYECKUX AJIEMEHTOB-METAJNIOB MEXKIY COO00il -
00pa3oBaHUE METALTUYECKUX KpUCTALIOB. [IoHATHE O METANIMUECKOM CBSI3U.

JdeMouncTpauuu. Mojaenu aroMOB XHMHUYECKHUX dJIeMEHTOB. lleprnoanueckas
cucTeMa XuMuueckux 3yeMeHToB Jl. 1. MeHnaeneena.

Tema 3. Ilpoctbie BemecTBa (Su)

[TonoxeHne METAIJIOB U HEMETAJUIOB B MEPUOANYECKON CHCTEME XMMHUYECKHUX
anemeHToB . . MenneneeBa. BaxkHenmume npocThie BELIECTBA - METAJUJIBL: KEJE30,
AJTIOMUHUH, KaIbIIUNA, MarHui, HaTpuil, kaiuil. O01mue pusnyeckue CBONCTBa METAILIOB.

BakHeiiline mpocTble BEHIECTBA - HEMETaUIbl, OOpa30BaHHBIE ATOMAMHU
KHCJIOpO/ia, BoAoponaa, aszora, cepbl, (docdopa, yrepoma. CrocoOHOCTH aTOMOB
XUMUYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJUIOTPOIIHSL.
AnnotrpornHbie Momudukanuu Kuciopoga, docdopa u onoa. MeTtammdeckue u
HEMETa/UIMYeCKUE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTENBHOCTD JCICHUS MPOCTHIX
BEILIECTB Ha METAJIbl U HEMETaJLIbI.

[Tocrosiunast Aoranpo. KommuectBo BemiectBa. Mok, MonsipHas Macca.
MonspHblii 00beM ra3000pa3HbIX BellecTB. KpaTHbIe ¢ IMHUITBI KOJIMYECTBA BEIISCTBA —
MWIJIUMOJAb U KWJIOMOJIb, MWUIMMOJIIPHAsT W KWJIOMOJIIpHAsT MacChl BEIIECTBA,
MUJUTUMOJISIPHBINA U KHJIOMOJISIPHBIN 00bEMBI Ta3000pa3HbIX BEIIECTB.

PacueTbl C HMCHOJIB30BAHUEM MOHITUN «KOJUYECTBO BEIIECTBA», «MOJSpHAs
Maccay, «KMOJISIPHBIH 00BEM Ta30B», «IIOCTOSTHHAS ABOTAAPOY.

PacuerHnble 3aga4u. 1. BeruuciaeHue MOJISIpHONW MacChl BEMIECTB IO XUMUYECKAM
dbopmynam. 2. PacueTbl ¢ HCHOIB30BAHUEM TOHSITHM «KOJIMYECTBO BEUIECTBAY,



«MOJIIpHasdg Maccay, «MOJDIpHBIﬁ 00beM Ia30B», «IIOCTOsAHHAsA ABoraszo».
I[eMOHCTpaIII/II/I. HCKOTOpI)IC METaJJIbl 1 HEMCTAJJIbI KOJIMYCCTBOM BCIICCTBA 1
MOJIb. MOI[CJ'IB MOJIAPHOIO o0beMa I‘33006p8,3HI>IX BCIHICCTB.

Tema 4. CoeanHeHHs] XUMHYECKHX J1eMeHTOB (16 u)

Crenenp okucineHus. OnpenesicHHe CTENEHW OKUCICHHS JJIEMEHTOB MO
xumudeckon dopmyne coeauHenusi. CocraBinenue (opMysl OWHAPHBIX COCAUHEHUH,
oO1uit cnoco0 ux Ha3bIBaHUsA. bBuHapHbBIE COETMHEHUSI: OKCHUIBI, XJIOPUBI, CYIb(UIBI U
np. Cocrabnenue ux ¢dopmyn. l[lpencraBurenu OKCHIIOB: BOAA, YIVIEKHUCIBIA Tra3 u
HeranleHas u3BecTb. [IpeacTaBuTeNnn JETy4YnX BOIOPOJHBIX COEAUHEHUI: XJI0POBOAOPOT
Y AaMMUAK.

OcHoBaHMs, KX COCTAB U Ha3BaHUs. PacTBOpUMOCTh OCHOBaHUH B Bojie. Tabnuia
pPacTBOPUMOCTH THUAPOKCUIOB U CcoJiel B Boxe. [IpeacraBurenu menodeit: TuapOKCUIbI
HaTpus, Kanugd u Kaiabuus. l[loHsATHE O KadyeCTBEHHBIX peakuusax. HMHaukaTopsl.
N3MeHeHne OKpacKu MHAMKATOPOB B IIECIIOYHOM Cpee.

Kucnotel, ux cocraB u Ha3zBaHusd. Knaccudukamus kucnot. IlpeacraBurenu
KHUCJIOT: CEpHas, COJIsIHAsl U a30THasA. V3MEeHeHue OKpacKh MHIUKATOPOB B KHUCIOTHOU
cperne.

Conu Kak MpOM3BOJHBIE KHUCIOT M OCHOBaHM. WX cocraB W Ha3BaHUS.
PactBopumocTs coneit B Boxme. IlpencraBurenu coseit: Xjaopuj HaTpusi, kKapOoHAT U
dbocdar kanpuus.

AMopdHBIE U KPUCTALITUYECKHUE BEIIECTBRA.

MexXMOIIeKyIApHbIE  B3aUMOAEUCTBUS. THUIBI KPUCTAJUIMYECKUX PELIETOK:
WOHHAs1, aTOMHas1, MOJICKYJIIpHAsi U METAJUTMYECKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
TUINOB KPUCTAIUIMYECKUX PEIIETOK.

BemectBa MOJNEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA
cocTaBa JiJisl BEUIECTB MOJIEKYJISIPHOTO CTPOCHUS.

Yucteie BemiecTBa W cMecH. [Ipumepbl XKUAKUX, TBEPABIX M Ta3000pa3HbIX
cMmeceii. CBoMCTBaA YUCTHIX BelecTB U cMecer. MIx coctaB. MaccoBas u oObeMHasT JOIU
KOMIIOHEHTa cMecH. PacyeTsl, CBSI3aHHBIE C UCIIOJIb30BAHUEM MTOHSITHUS J1OJIS.

Pacuérnbie 3anauun. 1. Pacuer maccoBoii © 00BEMHOUN M0J€H KOMITIOHEHTOB
cMecH BeulecTB. 2. BbluncieHne MaccoBOM JIOJIM BEIIECTBA B PACTBOPE MO U3BECTHOMU
Macce pacTBOPEHHOIO BEIIECTBA M Macce pacTtBoputens. 3. BriunciieHHe Macchl
pPacTBOPSIEMOTO BEIIECTBA W PACTBOPUTENS, HEOOXOMWMBIX JJiIi TMPUTOTOBICHUS
ONPEAEIEHHONW MaCChl pACTBOPA C U3BECTHOM MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA.

JMemoHcTpamuu. OOpa3ibl OKCHIOB, KHCIOT, OCHOBAaHHMHW W cojei. Mopenn
KPUCTAJUIMYECKUX PEIICTOK XJIOpUAa HaTpus, aiMasza, okcuaa ymiepoaa (IV). Criocoow
pasaeneHus cMece, TUCTUILISIIUS BOJIBI.

JlabopaTopHblie onbITHI. 1. 3HAKOMCTBO ¢ 00pa3liaMH BELIECTB Pa3HbIX KJIACCOB.
2. Paznenenne cmecen.

IIpakTnueckass padora Ne 3.AHanu3 NOYBBI U BOJBI.
IIpakTnueckass padora Ne 4.IlpurotoBiieHre pacTBopa caxapa C 3aJaHHOU
MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA.
Tema 5. W3MeHeHusi, npoucxoasinme ¢ Bemecrsamu (12y)
[TonsiTue sIBNEHHWN KaK M3MEHEHUU, MPOUCXOIAIINX C BEIIECTBaMU. fIBieHHS,



CBSA3aHHBIC C N3MEHEHUEM KPUCTAJNIMYECKOTO CTPOCHHUS BELIECTBA IIPU TOCTOSSHHOM €T0
coctaBe, (Guzuueckue spieHus. Dusmyeckue SBICHUS B XUMHUU: JUCTUIUIALINS,
KpUCTAJUIM3allUsl, BEIIAPUBAHUE U BO3TOHKA BEILIECTB, LICHTPU(DYTUpOBaHUE.

SIBneHus1, CBA3aHHBIE C UBMEHEHUEM COCTAaBa BEILIECTBA, - XUMUYECKUE PEAKIUN.
[IpuzHaku W yclnoBUS MPOTEKaHUS XUMHUeCKUX peakuui. [loHstue o0 »K30- u
SHIOTEPMHYECKHUX PEaKIUAX. Peaknuyu ropeHnst Kak YaCTHBIN Cilydall K30 TEPMUYECKUX
peaKIuii, MPOTEKAIOIIHNX C BbIJICICHUEM CBETA.

3aKkOH COXpaHEHMsS MacChl BEHIECTB. XHWMHUYECKHE YypaBHEHHUS. 3HAUYCHUE
WHIEKCOB U K03 urmentoB. CocTaBieHNE YPaBHCHUA XUMUYECKUX PEAKITHA.

Pacuerbl Mo XUMHUYECKMM YypaBHEHHUSM. PelieHue 3ajad Ha HaXOXJICHHE
KOJIMYECTBA BEIIECTBA, MACCHI WU 00heMa MPOTYKTa PEAKITUH TI0 KOJTUIECCTBY BEIICCTBA,
Macce Wi 00beMy MCXOAHOTO BelIeCTBA. PacueThl C UCMIONIB30BAHUEM TTOHSTHUSI «JI0JIS»,
KOIJla MCXOAHOE BEIIECTBO JAaHO B BHUAE pACTBOpa C 3aJaHHOW MAacCOBOM JIOJEU
PaCTBOPEHHOIO BEILIECTBA UJIU COICPKUT OMPEACIICHHYIO JOJ0 MPUMECEH.

Peakuun pasznoxenusd. IloHsSTHE O CKOpPOCTH XHMHUYECKUX PEAKLIHM.
Karamuzatopel. ®epMeHTHI.

Peakuun coenvHeHus. KaTanuTuyeckue © HEKATAIUTUYECKUE PEAKIUH.
OOparuMblie 1 HEOOpPATUMbIE PEAKIIUU.

Peakuun 3aMemieHus. DNEKTPOXMUMUYECKUN DSl HAOPSKEHUW METaJIOB, €ro
HCIIOIB30BAHUE JIJISI TMPOTHO3UPOBAHUSI BO3MOXKHOCTH TMPOTEKAHUSI PEAKIUA MEXTY
MEeTaJUIaMH U PACTBOPaMU KUCJIOT. Peakiiuu BHITECHEHUS OTHUX METAJIOB U3 PAaCTBOPOB
UX COJIEW IPYTMMH METAJUIaMU.

Peakiiun oOmena. Peakuuu HedTpanu3auuu. YCIOBUS NPOTEKAHUS PEAKIIU
oOMeHa B pacTBOpax /10 KOHIIa.

TUNbl XUMUYECKUX peakiuii (10 MPU3HAKY «YUCIIO U COCTaB UCXOAHBIX BEIIIECTB
Y TIPOJTYKTOB PEaKIMK») HA TPUMEPE CBOMCTB BOJIbI. Peakius pa3ioKeHus - AIEKTPOIIU3
BOoAbl. Peakuuu coeauHEHUs - B3aUMOJACICTBHE BOJBI C OKCHAAMU METAJUIOB H
HemeTauioB. [IoHsTHE «TUAPOKCUIAB). Peakiun 3aMelienus - B3auMOAEHCTBUE BOJBI C
IICJIOYHBIMA M TIEJIOYHO3EMENIbHBIMU MeTaiaMu. Peakiiuu oOmeHa (Ha mpumepe
TUAPOIIN3a Cyab(uIa amOMUHNS U KapOuIa KaabIus).

PacuéTnblie 3apaun. 1. BriuncieHne o XuMHYECKUM YPAaBHEHUSIM MacChl HIIH
KOJINYECTBA BEIIECTBA MO M3BECTHOW Macce WM KOJMYECTBY BEUIECTBA OJIHOTO W3
BCTYMAIOIIMX B PEAKIMIO BEIIECTB WJM MPOAYKTOB peakiuu. 2. BeruucieHue Macchl
(konmuuecTBa BellecTBa, 00beMa) MPOAYKTa PEaKIMK, €CIU W3BECTHA Macca MCXOIHOTO
BEILECTBA, COJEPKAILETO OMNPENEICHHYIO N0NI0 npumeced. 3. Bblumcienwe macchbl
(KonmruecTBa BElIeCTBa, 00beMa) MPOIyKTa Peakiliu, €l U3BECTHA Macca pacTBOpa U
MaccoBas J0J1s1 PACTBOPEHHOTO BEIIECTBA.

HMemoncTpanuu. [Ipumepsl puznueckux sBIEHUI; a) TUIaBieHue napaduHa; 0)
mud@y3uss TYMIMCTBIX BEHIECTB C TOPAIIECH JIAaMIOYKM HakaiuBaHus. [Ipumepsl
XUMUYECKUX SIBIICHUW: a) TOpEHWE MarHus; 0) B3aUMOJICHCTBHUE COJSTHOW KHUCIOTHI C
MpaMOpoM WM MejoM; B) mnomydenue ruapokcuaa menu (Il); r) pactBopenme
MOJIYYEHHOTO TUJIPOKCH/IA B KUCJIO0TaX; 1) B3aumojencteue okcuaa meau (II) ¢ cepunoit
KHUCJIOTOM MPU HarpeBaHUM; €) pa3joKEHHUE MEepPMaHTraHaTa Kalvs; K) B3aUMOJICUCTBUE
pa30aBIEHHBIX KUCIOT C METaJJIAMHU.

JlabopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTU UCIIAPEHUS BOJIBI M CIIUPTA IO
MCUYE3HOBEHUIO UX Karellb Ha GuiIbTpoBaibHOM Oymare. 4. OKucIeHue MeU B TUIAMEHH



CIIUPTOBKU WM Topenku. 5. IloMyTHEHHE W3BECTKOBOM BOABI OT BBIABIXa€MOIO
yIJIEKUCIIOro raza. 6. [lomydueHue yreknucioro ra3a B3auMOAEHCTBUEM COJIBI M KHCIIOTHI.
7. 3amenienue menu B pactBope xsopuaa menu (1) sxenezom.

IIpakTnueckass padora Ne S.IIpu3Hakyu XUMUYECKUX PEAKIIMI.

Tema 6. Teopusi JIEKTPOJUTHYECCKON AUCCOUMANUU M CBOMCTBA KJIACCOB
HeOpPraHW4YecKHX coeqnHeHui (22 u)

[lonsiTne 00  SMEKTPONUTUYECKOM  JUCCOLMAIUHU.  OJEKTPOJIUTH U
HEJJICKTPOJIUThL. MEXaHW3M JUCCOLMALN  BJIEKTPOJUTOB C PA3JIUYHBIM  TUIIOM
XUMHYECKOU CBsi3U. CTENEHb 3JEKTPONUTHYECKON auccormanuu. CuiabHble U ciaOble
ANEKTPOJIUTHL.

OCHOBHBIEC TOJIOKEHHUSI TEOPHUHM DIICKTPOIUTUUECKOU aucconuanuu. HMoHHbIE
YpaBHEHUS peakuid. YCI0BUS NPOTEKAHUS PEAKIIUK 0OMEHA MEXKY AJIEKTPOJIUTAMU 10
KOHIIA B CBETE NOHHBIX MPEICTaBICHUM.

Krnaccudukaiust HOHOB 1 UX CBOICTBA.

Kucnotsl, ux knaccuduxamus. Juccoumanusi KUCIOT U UX CBOMCTBA B CBETE
TEOPUM DIICKTPOJIIMTHYECKOW JHccOnManuvu. MOJEKyJasspHblE W HOHHBIE YpPAaBHECHUS
peakuui Kuciaor. B3aummoneicTBue KHUCIOT ¢ METaUIaMH. DJIEKTPOXUMHUYECKUI psij
HalpSDKEHUW ~ METauloB.  B3amMmonencTBue  KUCIOT C  OKCHUAAMHU  METaJUIOB.
B3anmoznenicTBue KUCIOT ¢ OCHOBAaHMSIMU - PEaKUUs HEUTpaln3auuu. B3anMoaencreue
KUCJIOT ¢ coyisiMu. Vcronb3oBaHue TaOMUIBI PAaCcTBOPUMOCTH JUISl XapaKTEPUCTUKU
XUMHUYECKUX CBOWCTB KUCIIOT.

OcHoBanusi, ux kinaccudukanus. /[uccouuanusi OCHOBaHUM M UX CBOMCTBA B
CBETE TEOPHM DJIEKTPOJUTHUYECKOW AuccolManuu. B3amMoaencTBUE OCHOBAHUW C
KUCJIOTaMH, KHCJIOTHBIMH OKCHAaMu U  cojsiMu. Vicmonb3oBaHue — TaOIUIIBI
PacTBOPUMOCTH JJIsl XapaKTEPUCTUKA XMUMHUYECKHX CBOWCTB OCHOBaHMU. PaznmoxeHue
HEPACTBOPUMBIX OCHOBAaHUU npu HarpeBaHUH.
Conu, nx xjaaccuUKaiys U TUCCOIUAIUS PA3IMYHBIX TUIIOB cojiei. CBoOiCTBa coliel B
CBETE TECOPUH AIEKTPOJIMTUYECCKON TUCcoNManu. B3auMoiencTBue cojiel ¢ MeTajljlaMu,
YCIIOBUS MPOTEKaHUS HTUX peakiui. BzaumomencrBhe CcojJied €  KHUCIOTAMHU,
OCHOBAaHUSIMU U cOIsiMU. VcTionb30BaHUE TAOIUIIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKHU
XUMHUYECKUX CBOWCTB COJIEH.

O6o00menne cBeneHut 00 OKcuAax, HMX KiIacCUPUKAIMM U XUMHUYECKUX
CBOMCTBAX.

['eHeTnyeckue psAnbl METAUIOB M HEMETAIUIOB. [€HETHYeCcKas CBA3b MEXIY
KJIACCAMU HEOPTraHUYECKUX BEILIECTB

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENIb U BOCCTAHOBUTEIID,
OKHCJIEHUE W BOCCTAHOBJICHHUE.

Peakiiun woHHOro oOMEHa W OKHUCIMTEIBHO-BOCCTAHOBUTEIIHHBIE pPEAKIIUU.
CocraBineHrue ypaBHEHUN OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA METOAOM
AIIEKTPOHHOTO OaraHca.

CBoiicTBa MPOCTBIX BEUIECTB - METALUIOB MU HEMETAJJIOB, KUCJIOT U COJEH B CBETE
MPENCTABICHUN 00 OKHCIUTETFHO-BOCCTAHOBUTEIHHBIX TIPOIIECCaXx.

JemoncTpauuu. McnpiTaHne BEMECTB U KX PACTBOPOB HA AJIEKTPONPOBOIHOCTD.
3aBUCHUMOCTb  3JIEKTPONPOBOJHOCTH  YKCYCHOM  KHUCJIOTBI ~ OT  KOHIIEHTPalUHU.
B3aumonelicTBue 1MHKa C cepoi, cojisiHoM kucioroi, xmopuaom meau (I1). Topenue



MarHus.

JlaboparopHble onbIThbl. 8. Peakiuu, xapakTe€pHbIE [JIs pPacTBOPOB KHUCIOT
(comsanoit wmnm cepHoi). 9. Peakuum, XapakTepHbIe IS PACTBOPOB Iejouei
(rumpokcunoB Harpus wiu kanusi). 10. TlomyueHue u cBOMCTBa HEPacTBOPUMOTO
ocHoBaHMs, Haripumep ruapokcuaa meau (II). 11. Peakiuu, xapakTepHble 17151 paCTBOPOB
conelt (Hampumep, nis xjopuna meau (II)). 12. Peakuuu, xapakrepHble 11 OCHOBHBIX
OKCHUJIOB (HarpuMep, sl OKcuaa Kanbius). 13. Peakuuu, XapakTepHble 1711 KUCTOTHBIX
OKCHJIOB (Harmpumep, Uil YITIEKUCIIOro rasa).

IIpakTu4yeckas padora Ne 6. CBoICTBa KHCIIOT, OCHOBaHUM, OKCUIOB U COJEH.

IIpakTuyeckas padora Ne 7. PenieHne sKCIepUMEHTAIIBHBIX 3a/1a4.

2.Conepxanue yyeOHOro npeamera «XumMusp» B 9 Kiacce.
Beenenune. O0mas xapakTepucTHKa XUMUYECKHX 3JIEMEHTOB M XMMHYEeCKHX
peakuui. (4+1) 4.
XapakTepuCTUKA AIEMEHTA T10 €T0 MOJOKEHHIO B [lepnonnueckoil cucTeMe XMMUYECKUX
anemenToB [l. 1. Menpaeneea. CBolicTBa OKCHUI0B, KMCJIOT, OCHOBAaHMI M COJIEH B CBETE
TEOPUU DJIEKTPOIUTUYECKON NUCCOLMALMU U OKUCIEHUSA-BOCCTAaHOBIEHUA. [lonATHE O
NEPEXOIHbIX AeMeHTaX. AM(POTEpHOCTb. [ eHeTHUeCKuil psAJl MEePEeXoJHOTO IEMEHTA.
Ilepnonnueckuit 3axkoH u llepuomndeckas cucremMa XuMHYeCKux 3yemeHToB /[, U.
MenaeneeBa. XumMuueckas OpraHv3alysi )KUBOM U HEKUBOW NPUPOIBI. XUMHYECKUU
COCTaB s1pa, MAHTUU U 3E€MHOM KOpbl. XMMHUUYECKHE DJIEMEHTHI B KIIETKAaX >KUBBIX
OpraHnu3moB. Makpo- U MHKpodeMeHThl. (O000IIeHHe CBEACHUM O XUMHUYECKHX
peaKuusx.
JlaGoparopubie ombiThbl. 1. [lomyueHuwe rugpokcuaa UMHKA M HUCCIEAOBAHUE €rO
cBoMcTB. 2.MogenupoBanue mnoctpoeHus llepuoguyeckoll CHUCTEMBI XUMHYECKHX
anemeHnToB JI. . Menneneesa. 3. 3aMelieHue kee30M MeIM B pacTBOpeE Cylib(ara Meau
(11).
Tema 1. Metasbl (17 1)
[Tonoxxenune mertamnoB B Ilepuoguueckoil cucteMe XumMuyeckux snemeHToB [ U.
MenpaeneeBa. Meramuueckass KpUCTaUIMYECKas peIIeTKa UM MeTajuIM4ecKas
XUMHUecKast cBsi3b. OO1me ¢puznueckue cBoiicTBa MetayioB. CriaBbl, X CBOMCTBA U
3HaU€HUE. XMMHUYECKNE CBOWCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, & TAKXKE B CBETE UX
MTOJIOKEHUS B JIIEKTPOXUMUUYECKOM DAY HalpsKeHUN MeTaiioB. Kopposus mertamios u
criocoObI 60pKOBI ¢ Hell. Metaiel B ipupozae. Oomue crnocoos! ux noxydeHus. Oommas
XapaKTEepPUCTHKA IIEIOYHbIX MeTauioB. Metamnsl B mpupone. O6mue crnocoObl ux
noinyyeHusi. Crpoenue aromoB. lllenoyHple MeTamuibl — MPOCThIE BELIECTBA.
Baxnelmue COEIMHEHUS IIEJIIOYHBIX METAUIOB — OKCHIBI, THAPOKCUABI U COJH
(xmopubl, KapOOHATHI, CyIb(aThl, HUTPAThl), UX CBOICTBA U MPUMEHEHHE B HAPOJHOM
xo3siictBe. Kanuiinple ymoOpenus. OOIas XapakTepUCTHKa JJIEMEHTOB TIJIABHOM
noarpynmnsl II rpynmel. Ctpoenne aromos. LllenouHo3eMeNbHBIE METAIBI — IPOCTHIE
BEIIECTBA. BakHeHIIMe COeAUMHEHHs IIEJOYHO3EMENBHBIX METAUIOB — OKCHIBI,
TUAPOKCUIBI M CONM (XJIOpUJIbI, KapOOHAThI, HUTpaThl, cyabdarel, (ocdarbl), Ux
CBOMCTBA M MPUMEHEHUE B HAPOJHOM XO3siiicTBe. AmtomuHuid. CTpoeHue aroma,
bu3znyeckre U XMMHUYECKHE CBOMCTBA MpocToro BemiecTBa. CoeMHEHNS aTIOMUHUS —
OKCHJT M THJIPOKCHI, HX aM(OTepHBI xapakrep. Baxneilline coau aliOMHHUA.
[Ipumenenue amromuHus U ero coequHenuid. JKenezo. Ctpoenne atoma, GU3MYECKHUE U
XUMUYECKHE CBOMCTBAa NPOCTOro BeulecTBa. leHernmueckue psaael Fet2 um Fet3



Baxwnelimue comu xeneza. 3HAUEHHUE JKee3a M €ro COCAWHEHUHN Il NPUPOIbl U
HapoAHOTro xo3stiicTBa. JlemoHcTpauuu. OOpa3ipl MIETOYHBIX U IIEJIOYHO3EMENIbHBIX
metasuioB. OOpasibl crjiaBoB. B3zanMoneiicTBue HaTpuisi, JIUTUS M KaJbLUS C BOIOM.
B3anmopelictBue Harpuss U MarHvsi ¢ KHUCJIOpOIOM. B3ammonelcTBue METAILIOB €
HeMeTtauiamu. [lomydyenue ruapokcuaon xenesa (I11) u (I11).
JlaGopaTopHbie onbIThI. 12. B3aumonelicTBrue pacTBOPOB KUCIIOT U COJIEW C METAJIIAMM.
13. O3nakomienue ¢ pynamu xenesza. 14. OxpammBanue MiIaMEHU COJSIMH IIEIOYHBIX
MeTtauioB. 15. Bzaumonelicterue kanbuus ¢ Bogoi. 16.1lonyuenne rugpokcuia KaiabLys
U UCCJEeN0BaHue ero cBOUCTB. 17. [lomydenune rugpokcuaa anrOMAHNS U UCCIIENOBAaHUE
ero cBouctB. 18. B3aummopeiicTBue »xene3a ¢ coinstHOM kuciotoil. 19. Ilomydenue
ruapokcuos xkenesa (I11) u (I11) u uzyyenue ux cpoiic
IIpakTuyeckas padora Nel « IlomydeHune coeguHEHUN METAUIOB U HM3YyYEHUE HUX
CBOMCTBY.
No2 « KauecTBeHHbBIE PEAKIIUU HA NOHBI METAJIIIOBY.

Tema 2. HemeTtasuibl (26 +14)
OOmiasi XapakTepuCTHKa HEMETayuIoB: mosnoxeHue B Ilepuoanueckoir cucreme
xumuueckux osnemeHtoB JI. M. MenneneeBa, 0COOEHHOCTH CTPOEHHS aTOMOB,
anekTpooTpuniatenbHocTh  (D0) Kak Mepa  «HeMeTaluM4HocTw», psag 0.
Kpucrammueckoe CTpOEHHE HEMETAUIOB — IMPOCTBIX BEIIECTB. AJUIOTPOIUS.
du3nyecKknue CBOMCTBA HEMETAUIOB. (OTHOCHUTENBHOCTh TMOHATHM «METalD» |
«aemeta». Bogopon. [lonoxenne Bonopoaa B Ilepuonnueckoit cucteMe XUMUYECKUX
anemeHnToB JI. M. MenneneeBa. CtpoeHne aromMa ©U MOJEKynbl. Dusznueckue u
XUMHUYECKHE CBOWMCTBA BOJOPO/AA, €ro mnoiaydyeHue u npumMeHenue. Boma. Crpoenue
MOJIEKYyNbl. BonopoaHas xumudeckas CBsizb. OU3MUYECKHE CBOMCTBA BOJABL. AHOMAJIUU
cBOMCTB Bonbl. [ unpodunbabie v THAPO(HOOHBIE BEllleCTBA. XMMUYECKUE CBOMCTRBA BOJIBI.
Kpyrosopor Boasl B mpuponae. Bomoounctka. Aspanus BoAbl. BbiTOBbIE (DUIBTPBHIL.
MunepanbHbie BOAbL. JIMCTHIITUpOBaHHAS BOJA, €€ MOMydeHue u npuMmenerune. OO0mas
XapakTepucTtuka rajoreHoB. CrtpoeHue artomMoB. lIpocTeie BemecTBa M OCHOBHBIE
COCIMHEHMUS TAJIOTeHOB, UX cBoMcTBa. Kparkue cBenenus o xjiope, opome, prope u oze.
[IpuMeHeHne rajJoreHoB M MX COECIMHEHUN B HapoaHoM xossiictBe. Cepa. CtpoeHue
aroma, aJUTIOTPOIusI, CBOMCTBA U MTpUMEHeHne poMOndeckoit cepbl. Okcunl cepol (IV) u
(VI), ux monydenue, cBoiictBa M mpuMeHeHue. CepHas KHUCIOTa U €€ COJHU, HUX
IIPUMEHEHUE B HAPOIHOM X03s1cTBe. [Ipon3BoacTBo cepHoOMl KUCIOThI. A30T. CTpoeHune
aromMa M MOJIEKYJIbI, CBOMCTBa MPOCTOTO BelIeCTBa. AMMHUAK, CTPOECHHE, CBOICTBa,
nojiyueHue u npuMenenne. Coau aMMOHUS, UX CBOWCTBA U puMeHeHue. OKCHbl a30Ta
(II) m (IV). AzoTHas KucClOTa, €€ CBOWCTBAa M NpUMeHEeHHe. Hutparbl U HUTPUTHI,
npoOiemMa Ux coliepKaHusl B CEIbCKOXO3IMCTBEHHOW MPOAYKIIMU. A30THbIE yIOOpEHUsI.
®ocdop. CtpoeHue aTtoma, ajuIOTPOIHUs, CBOWCTBAa 0e’aoro U kpacHoro (ocdopa, ux
npuMeHenue. OcHoBHBIE coenrHeHus: okcu hocdopa (V) u oprodhocdopHas KUCIoTa,
docdarer. Docdopubie ynodbpenus. Yriepoa. Ctpoenue atoma, aljoTpOIUs, CBONCTBA
monudukaruit, npumenenne. Okcunel yrnepona (I1) u (IV), ux cBoiicTBa u mpuMEHEHHE.
KapOonarer: kanbIUT, cOMa, MOTAIll, WX 3HAYCHHE B TPHUPOJC U >KU3HU YEJIOBEKa.
Kpemnuii. CTpoeHue aroma, KpUCTaUIMYECKUM KPEMHHUH, €r0 CBOMCTBA U MPUMEHEHUE.
Oxcun xpemuus (IV), ero mnpupogHele pa3sHOBUAHOCTH. CHIMKAaThl. 3HAYEHHUE
COCIMHEHN KPEMHMS B JKMBOW M HEXUBOM npupoxe. llonstme o cunmkarHou
npoMbllieHHOCTH. JlemoHcTpanuu. OOpa3iibl TaJOreHOB — TIPOCTHIX BEIIECTB.
B3auMozeiicTBre rajoreHoB ¢ HaTpUeM, ¢ altOMUHUEM. BeITecHeHre Xjopom OpomMa 1iiu



MOJla U3 PAcTBOPOB MX cojel. B3ammonencTBue cepel ¢ METaulaMu, BOAOPOAOM M
KHCIOpOAOM. B3anmonencTBue KOHUEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MENBIO.
[Tornomenue yrem pacTBOPEHHBIX BEIIECTB WM T'a30B. BoccTaHOBIIEHHE Meou U3 €€
okcuaa yrieMm. OOpaslbl NPUPOHBIX COSNMHEHHMM Xjopa, cephl, pocdopa, yrepoaa,
kpeMHusa. OOpa3lbl BaXXHEUIIUX AJIE HApOJHOTO XO35AHCTBa Cylbh(haToB, HUTPATOB,
kapOoHatoB, GocdartoB. OOpaslbl CTeKIa, KEpAMHUKH, [IEMEHTA.

JlaGoparopubie onbiTbl. 20. Ilomydyenme wu pacno3HaBanue Bomopoma. 21.
HccenenoBanne NOBEPXHOCTHOIO HATsKEHUS BOAbl. 22.PacTBOpeHMEe IepMaHraHara
KaJlisl WUIM MEIHOTO Kyropoca B Boze. 23. 'maparaiiys 00e3BOKEHHOTO Cyib(ara Meau
(IT). 25. O3nakomyieHHWE C KOJUICKIMEH OBITOBBIX (PHIBTpoB. 26. O3HaAKOMIICHHE C
COCTaBOM MUHEpAJIbHOW BOAbI. 27. KauecTBeHHas peakius Ha rajJOreHHUI-WOHBI. 28.
[Tonyuenune u pacno3naBanue kuciopozaa. 29. ['openue cepsl Ha BO3yXe U B KUCIOPOE.
30.CgoiicTBa pa3z0aBieHHOW cepHOW KHCIOTHL. 31. M3yueHue CBOWCTB ammuaka. 32.
PacnioznaBanue coneit ammonus. 33. CBoiicTBa pa30aBiieHHON a30THOW KHUCIOTHI. 34.
B3anmonelicTBue KOHUEHTPUPOBAHHOW a30THOM KHUCIOTBI € Meabto. 35. TopeHue
¢docdopa Ha Bo3yxe U B kuciopose. 36. PacioznaBanue gocdaros. 37. [openue yris B
kuciopoze. 38. IlosydueHue yroapHON KUCIOTHI U HM3ydeHHE ee cBOWCTB. 39. Ilepexon
kapOoHatoB B rujapokapOonatsl. 40. Paznoxenue runpokapOonara Harpus. 41.
[TosyueHre KpEMHEBOM KUCIIOTHI U H3YYEHUE €€ CBOWCTB.

IpakTnuyeckas padora Ne3 «llomydeHne ConsIHON KUCIOTHI U N3yYEHUE €€ CBOMCTBY.
Nod «DxcnepumenTanbHble 3a1auu 110 TeMe «Iloarpynna kuciopoaar.

Ne$ «momydyenne aMMuaka U U3y4eHHE €TO CBOMCTBY.

No6 «Ilonyuenue oxcupa yriepona (IV) m usydenuwe ero cBoiicTB. Pacno3naBanue
KapOOHATOB.

Ne7 «Pemienne skcnepumeHTaNbHBIX 3anad «llomydeHue cOeNMHEHUN HEMETAIIIOB U
M3y4YE€HUE UX CBOMCTBY»

Tema Ne3 Oprannueckue BeniecTna.

[IpenMer n3ydeHus opraHuyeckod XuMuu. OCOOEHHOCTH OPraHUYECKUX BEIIECTB.
OcHOBHBIE TIOJIOKEHUSI TEOpUHU XUMHUYecKoro crtpoenusi A.M. bytieposa. Ilonsitue
romojioruaeckoro psaa. CBoiicTBa ajkaHOB, aJIKEHOB, CIIUPTOB, KapOOHOBBIX KHCIIOT,
KHUPOB, OCJIKOB, YITIEBOJOB, TOJIUMEPOB.

IMpakTuueckas padora Ne§ «nentudukaius opraHu4eCcKux BEIIECTBY.

Tema 4. O0001mIeHNE 3HAHNH 0 XUMHH 32 Kypc OCHOBHOI IKobI. [logroroska k
roCyIapCTBEeHHOM UTOroBOM arrecranum (7+14)

Ilepunonnueckuit 3akoH u Ilepuonmnueckas cucremMa xuMudeckux snemeHtos /[[. WM.
Menaeneesa. @U3NYECKUN CMBICIT MOPSIAKOBOIO HOMEpPA JIEMEHTa, HOMEPOB IIepruoaa 1
IPYIIIbl. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB DJIEMEHTOB M UX COCIMHEHH B IIEPUOAAX
U Trpynmax B CBETE€ NPEACTABICHUNA O CTPOCHUM ATOMOB DJJIEMEHTOB. 3HAYEHUE
IIEpUOINYECKOTO 3aKOHA. BHUIbI XUMHUUYECKUX CBS3€U Y THUIIBI KPUCTAIIJIMYECKUX PELIETOK.
B3anMocBsi3b cTpoeHust U CBOMCTB BerecTB. Kitaccudukanus XuMHIEeCKUX PEaKIuid 1mo
pa3IMYHbIM MpPU3HAKaM (YUCJIO U COCTAaB PEarupyrolnMX W 00pa3yroIIMUXCsl BEIIECTB;
HaJu4#e TPaHWIlbl paszaena (a3; TemioBoil d(pQeKT; u3MEeHEeHHe CTereHeld OKUCICHUS
aTOMOB; HCIIOJIb30BAaHUE KaTajlu3aropa; HampaBieHue nporekanusi). CKOpocTb
XUMHUYECKHX peakuuid u QaxTopsl, Biustone Ha Hee. OOpaTMMOCTh XUMHYECKHUX
peakuuii M CrnocoObl CMEIIEHUS XMMHUYECKOro paBHOBecHs. IIpocThie M ClIOXKHBIE



BCIICCTBA. Mertaiuibel U1 HeMmeTalulbl. [ eHeTuueckue paael METalllla, HEMETAJIa H
MNEPEXOJHOro mMeTajuia. OKCI/I,Z[BI U THAPOKCHUIDBI (OCHOBaHI/IH, KHCJIOTHI, aM(i)OTepHI)IC
I‘I/I,Z[pOKCI/II[I)I), coim. Mx COCTaB, KJIaCCI/I(bHKaHH}I u O6HII/I€ XMMHYECKHE CBOMCTBA B CBETE
TCOpUHN SHGKTPOHHTHHGCKOﬁ Jucconranmym N OKHUCIHUTCIBbHO-BOCCTAHOBUTCIBHOI'O

npolecca.
3. TemaTnuyeckoe IJIAHMPOBAHME N0 XMMHHU. 8 KJIacc.
(2 yaca B Hezelto, Bcero 68 4acoR)
Ne | HammenoBanue | Bceero N3 Hux
/1 | TeMbl 4acoB
IIpakTHyeckue padoThI KoHTposbHbIE | YPOKM
padoThbI
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémbl oOparieHus ¢ 4
1ab0paTopHBIM 000PYIOBAHUEM U
HaOIIOICHUE 32 TOPAILECH CBEUOH.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI
XUMHYECKUX
AIIEMEHTOB
3. | Tema 3. 5 5
[Ipocteie
BEIECTBA
4. | Tema 4. 16 | Ne3. AHanu3 MOYBHI U BOJIBI. K.p. Ne2 13
CoennHenus Ne4. ITpuroroBnenne pactBopa
XUMHYECKUX caxapa ¢ 3aJJaHHOM MacCOBOM
AIIEMEHTOB JI0JIE paCTBOPEHHOIO BEILIECTBA.
5. | Tema 5. 12 | No5. [Ipu3HaKku XUMUYECKUX K.p. Ne3 10
N3menenus, peaKIui.
IIPOUCXOSIINE C
BEILIECTBAMH.
6. | Tema 6. 22 | Ne6.CBoiicTBa KUCIIOT, Hrorosas K.p. 19
PactBopenue. OCHOBAaHHI, OKCHJIOB U COJIEN. Ne4
PacTtBopsI. No7. Pemienue
CaolicTBa AKCIIEPUMEHTAJILHBIX 3a]1a4.
pacTBOpOB
AIIEKTPOJIUTOB.
Hroro: 68 6 4 58
No Tema Konuuecmeo uacoe

Bcezo | Konmponvhvie u npakmuueckue paoomot




yacoe

Tema 1.BBeneHue Su. Bxoonasa konmponwvnuas paooma

Tema 2.Metaimer. | 174. [I.P.Nel. «Ilony4deHne cOeIMHEHUN METAIIOB U U3YUYEHHE
UX CBOWCTBY.

I1.P. Ne2 «KauecTBEeHHbIE pEaKIIUM HA HOHBI METAJIIIOBY
K.P.Nel «MeTtaib».

Tema 3.Hemeramel. | 274. IT1.P.No3. «IlonydeHue COMIHON KUCIOTHI U U3yUYECHUE €€
CBOWCTB.

[1.P.Ne4 «OkcriepuMeHTaIbHbIE 33a4 110 TEME:
«MOATPYIIa KUCIOPOAAY.

I1.P.NeS. «IlonyueHne aMmMuaka U U3y4eHue ero
CBOVICTBY.

[1.P.Ne6. «ITonyuenue okcuaa yrepoaa(lV) u uzyuenue
ero cBoicTB. Pacno3naBanue kapOOHATOB.

I1.P.Ne7. «Penienue skCiepuMEHTAIIbHBIX 3a4a4
«ITomydyeHue coeAMHEHNI HEMETAIIJIOB U U3YUEHUE UX
CBOVICTB.

K.P. Ne2 «Hemerasiibp»

Koumponowubwtii cpes 3a I nonyzooue

Tema 119 [1L.P.Ne 8 «MneHTudukanus opraHn4eCcKux BEUIECTBY.
4.Opranunyeckue

BEIIECTBA.

Tema 5.0006menne | 84 HToroBasi koHTpoILHASI padoTa

3HAHUM 110 XUMUU 34
KypC OCHOBHOU
IITKOJIBI.

UTOTO 68 11 yacoB
4acoB

TemaTnveckoe NJIAHUPOBAHUE MO XUMKM.9 KJ1ace
(68 yacomB/ 2 yaca B He1eJI10)




