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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma xypca «Xumus» 8-9 KJlacchl coCTaBleHa B COOTBETCTBHH C MoJioxkeHneM denepaibHOTo rocyJapcTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO OOIETO
obpazoBanus ([Iprka3z Munoopaayku Poccun ot 17.12.2010 Ne 1897), Ha ocHOBe o6pa3zoBaTensHOi nporpammbl MBOY Psa6osckoii CLL, TIporpammel kypeca «Xumusi» amns 8-9
KJ1accoB o0meoOpazoBaTensHbIX yupexaeHuitO. C. ['abpuensna, U. I'. Octpoymona, C. A. Cnagkosa.

Ha u3yuenue npeamera B 8-9 kinaccax orBoautcs 136 yacoB yueOHOTo BpeMeHH, TIo 68 4acoB B KaXJIOM Kiiacce (2 yaca B Hezlento, 34 paboune HeTemu)

Hesn kypca:

DOpMHPOBAHUE Y yYAIUXCSl LIEIOCTHONW €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

PasBuTHe Mo3HaBaTENbHBIX HHTEPECOB, MHTEIIEKTYAILHBIX U TBOPYECKHUX CIIOCOOHOCTEH yJaluXcsl B MPOIecce U3yUeHHs XMMUIECKOW HayKu 1 e€ BKJIaJa B COBPEMEHHEBIH
HAYYHO - TEXHUYECKUH mporpecc; GopMHpPOBaHNE BKHEHIIINX JIOTHYECKUX OIIEpaIfii MBIIIJICHUs (aHAIN3, CHHTE3, 0000IeHHEe, KOHKPETU3allHsl, CPAaBHEHHUE H Jp.) B
MIpOLECCE MO3HAHMSI CUCTEMBI BaXKHEHIIINX TOHATHI, 3aKOHOB M TEOPHIl O COCTaBE, CTPOCHUH, CBOMCTBAX U NPUMEHEHNH XUMUYECKUX BEIIECTB.

Bocnuranue yoe:xa€HHOCTH B TOM, YTO IPUMEHEHHE ITOJIyYCHHBIX 3HAHUN U YMEHHH 110 XUMHH SIBJISIETCS] OOBEeKTUBHOM HEOOXOUMOCTBIO AJIsl 0€301acHoi paboThl ¢
BEIIECTBAMU M MaTepHajaMu B OBITY U HA IIPOU3BO/ICTBE.

[TpoekTrpoBaHKe U peanu3anys BHITYCKHUKAMH OCHOBHOM HIKOJIBI TMYHONH 00pa3oBaTeIbHON TPaeKTOpUH: BEIOOP Mpoduiist 00y4YeHHUs B CTapIIeH IIKOJIE WK
npodeccuoHaTbHOTO 00Pa30BaTENBbHOTO YUPEXKICHUSL.

OBHaI[eHI/Ie KIIFOYCBBIMU KOMIICTCHITUAMM y‘Ie6HO'HO3HaBaTeJ'H)HBIMI/I, I/IH(i)OpMaHI/IOHHBIMI/I, IEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMHU.

3agaun:

@OPMHPYIOTCH 3HAHUSI OCHOB XMMHUYECKOM HAayKH — OCHOBHBIX q)aKTOB, HOHHTHﬁ, XHUMHUUYCCKHX 3aKOHOB U Teopnﬁ, BBIPA’KCHHBIX IMOCPEACTBOM XUMHUYCCKOTO A3bIKA,
Pa3BUBAKOTCS YMCHUA Ha6J'IIO,Z[aTI: 1 OOBACHSIIOT XUMHUECKHE SIBJICHUS, IPOUCXOAIINEC B ITPUPOAL, Ha60paTOpHLIX YCIOBHUAX, B GBITy " Ha IPOU3BOACTBE;
HpI/IO6peTaIOTCH ClieliMaJIbHbIC YMCHUA U HABBIKU 110 6C3OHaCHOMy 06paH_I€HI/IIO C XUMHUYCCKUMHU BCUICCTBAMU, MaTCpHUAJIaMU U IPOLECCAMU;

Q)OpMpreTCH TYMAaHUCTUYCCKOC OTHOIICHUEC K XUMHHU KaK HpOHBBO}IHTeJ’ILHOﬁ CHJIIC 06H.IeCTBa, C IOMOLIBIO KOTOpOfI peHIar0TCA rio0anbHEBIE HpO6J’IeMBI YCJIOBCUYCCTBA,
OCYILICCTBIIACTCS MHTCTpAalus XHUMHYECKOU KapTUHBI MUpPA B CIUHYIO HAYYHYIO KapTUHY.

Pe3yabTarhl 0CBOCHUA Kypca

Jluunocmmnule pe3yiomamaol:

0Cco3HaHue CBOCHW STHUYECKOW MPUHAIEKHOCTH, 3HAHNE UCTOPUN XHUMHUH M BKJIaJ]a POCCUHCKON XUMHUYECKON HaAyKH B MUPOBYIO XHMHIO;

@opmuposanue OTBETCTBEHHOTO OTHOIIECHUS K IO3HAHUIO XMMHUH; TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCsS K CAMOPA3BUTHIO M CAMOOOPAa30BAHUIO HA OCHOBE M3YyUCHHBIX
(hakTOB, 3aKOHOB M TEOPUI XMMHUU; OCO3HAHHOTO BEIOOpA M TIOCTPOCHUE WHANBUAYAILHON 00pa3oBaTelibHON TPAeKTOPHH;

@opmupogarue NENTOCTHON eCTECTBEHHO-HAYYHOH KAPTHHBI MUPA, HEOTHEMIIEMOU YaCThIO KOTOPOH SBISIETCS XUMUYECKasi KapTHHA MUPA;

061a0eHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIMM YPOBHIO pa3BUTHsI HAYKU U OOIIECTBEHHOM IIPAKTUKH, B TOM YHUCIIE U XUMUYECKUM;



L oceoerue COMAJIbHBIX HOPM, IMPaBUWJI TOBCACHU, poneﬁ u (bOpM COHHaHBHOﬁ JKU3HU B COLIUYMC, IpHUPOAC U YaCTHOM KM3HHM Ha OCHOBE DKOJOTHYSCKOM KYJbTYpPBI U
0e30macHoro 06pameHI/1;1 C BCHICCTBAMU U MaTCpUaAJIaMU;

L d)opjvzupoeaﬂue KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H_[CHI/II/I CO CBCPCTHHUKAMU U B3POCJIBIMU B ITPOLCCCC O6p8.30BaTeJ'II>HOI>’I, 06H.[€CTB€HHO HOJ'IC3HOI>1, yqe6Ho-
HCCHGI{OBaTeHLCKOﬁ, TBOp'-IeCKOfI U JpYyTrux BUAOB JCATCIbHOCTU, CBA3AHHBIX C XUMHUCH.

Memanpeomemmnvle pe3yibmamaoi:

® onpedenenue uenel COOCTBEHHOTo 00y4YeHNs, TOCTAHOBKA U (popMyarpoBaHUe 1Jisi ce0sl HOBBIX 3a7ay;

®  nlaHUpogamue MyTeH JOCTHKCHUS JKEIaeMOro pe3yibTaTa 00yueHHs XUMUH KaK TEOPETUUECKOTO, TaK U SKCIIEPUMEHTAILHOTO XapaKTepa;

® coomHeceHue CBOUX JNEHCTBUI C MIAHUPYEMBIMH pE3yJbTaTaMU, OCyujecmesiierie KOHTPOII CBOEH eI TENTbHOCTH B MIPOLIECCE TOCTHKEHHUS
pe3yabTata, onpedeneHue cioco00B ASHCTBUIN TPH BHIIOJIHEHUH JIAOOPATOPHBIX M MPAKTHYECKUX PaObOT B COOTBETCTBHU C MPABUIIAMHU TEXHUKH 0€30MaCHOCTH;

® onpedeneHue UCTOYHUKOB XUMUYECKON HHPOPMALIH, TIOTyYEHHE U aHANU3 e€, Co3JaHne HH()OPMAIIMOHHOTO MIPOILYKTA U €T0 MPE3eHTAIHS;

®  UCNOb308aHUE OCHOBHBIX MHTEIUICKTYaIbHBIX OIEpaluii: aHaIu3a U CHHTE3a, CPAaBHEHUS M CHCTEMaTU3aliH, 0000IICHNS 1 KOHKPETH3AIINH, 6bii61eHIe TPUINHHO-
CJIEJICTBEHHBIX CBA3EH U nocmpoeHnue T0THUeCKOT0 pacCyKICHUS U YMO3aKIIOueHHs (MHAYKTUBHOTO, IEAYKTUBHOTO U TI0 aHAJIOTHH) Ha MaTepualle eCTeCTBEHHO-HAyYHOT0
coJep KaHus;

®  yMeHue CO3MAI0T, IPUMEHSTh 1 MPeoOpa3oBbIBATh 3HAKU M CUMBOJIBI, MOJICIIM M CXEMBI AJIs1 PEeLeHUs] YIeOHbBIX U MTO3HABATE/IbHBIX 3a/1ay;

* ¢opmuposanue U pazgumie SKOJIOTUIECKOTO MBIIIJICHUS, yMEHUE IPUMEHSTD €T0 B IO3HABATEIIbHON, KOMMYHHKATUBHOM, COLIMAILHON MPaKTHKE U MPO(ECCHOHATBHOM
OpHEHTALNH;

® ceHepuposanue UIEH 1 ONpEAeTICHUE CPEIICTB, HEOOXOAMMBIX JUTS UX Pealn3alii.

Ilpeomemnuie pe3yniomamor:
BrinyckHMK HAyYHUTCS:

- XapaKTepu30BaTh OCHOBHBIC METO/IbI TIO3HAHMS: HAOIIOJCHUE, U3MEPEHHE, IKCIIEPUMEHT;

- OIHCHIBATh CBOWCTBA TBEPIBIX, KHUIKHUX, Ta3000pa3HBIX BEIIECTB, BRIJENSS X CYIIECTBEHHBIE PU3HAKH;

- PacKpbhIBaTh CMBICII OCHOBHBIX XUMUYECKHUX TIOHATHH «aToM», «MOJICKYJa», «XUMHUYECKHU DIIEMEHT,

«IIPOCTOE BEUIECTBO», «CII0KHOE BEIIECTBOY, «BAJIEHTHOCTHY, «XMMUYECKas! peaKLUsi», UCTIOIb3YsI 3HAKOBYIO CUCTEMY XUMUH;
- pacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHs MacChl BEIIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHONW TEOPHH;

- pa3nu4aTh XUMHYECKHE U (YU3NUECKUE SIBICHHUS;

- Ha3bIBaTh XUMUYECKHE DIIEMEHTHI;

- OTIPEJIENIATH COCTaB BEMIECTB 10 X (hopMyIam;

- OIPEJENATh BAJIEHTHOCTh aTOMA 3JIEMEHTA B COEUHEHHUSAX;

- OTIPENIeNIATh TUIl XUMHYECKHUX PEaKLIUH;

- Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUYECKHUX PEaKInii;

- BBISIBIIAITH IIPU3HAKH, CBUIECTEIbCTBYIONINE O MPOTEKAaHUN XUMUYECKOH Peakluy MIPH BHIITOJTHEHUH XUMHYECKOTO OTBITA;
- COCTaBIIATH POPMYIIBI OMHAPHBIX COCIMHEHHUIA;

- COCTaBIISITh YPAaBHEHUA XUMHUYECKUX PEAKIIHIL;

- coOmoIaTh MpaBmIIa 6€30macHON pabOoTHI IPH MPOBEICHUHU OIBITOB;

-TI0JIB30BAThCS JIAOOPATOPHBIM 000PYIOBAHHEM H ITOCYI0M;



-BBIYHUCIIATH OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB;

- BBIYUCIISITH MACCOBYIO JJOJIO XMMUYECKOTO AJIEMEHTA 10 PopMyJie COeTUHEHUS;

- BBIUUCIIATH KOJIMYECTBO, 00BEM MJIM Maccy BELIECTBA 10 KOJIMYECTBY, 00bEMY, MAaCCe PEareHTOB WIIN POJIYKTOB PEAKLIUH;

- XapaKTepu30BaTh PU3MUECKHE U XMMUIECKHE CBOIICTBA MPOCTHIX BEIIECTB: KUCIOPOAA U BOLOPOa;

- IONy4aTh, cOOUPATh KUCIOPOA U BOAOPO;

- pacIio3HaBaTh ONBITHBIM IYyTEM Ia3000pa3HbIE BEIIECTBA: KUCIOPO, BOAOPOL;

- PacKpbIBaTh CMBICH 3aKOHA ABOTapo;

- PacKpbIBaTh CMBICI MOHSATHI «TETIOBOH 3P HEKT peakununy, «MOISIPHBII 00BeM»;

- XapakTepu30BaTh PU3MYECKHE U XMMUYECKHE CBOICTBA BODI;

- PacKpBIBaTh CMBICI IOHATHS «PacTBOPY;

- BBIYHCIISATH MACCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PacTBOPE;

- IPUTOTOBJIATH PACTBOPHI C OIPEEIEHHON MacCcOBOM 10l pacCTBOPEHHOI'O BEIIECTBA;

- Ha3bIBaTh COCINHEHUS U3YUECHHBIX KJIACCOB HEOPTaHUYECKHUX BELIECTB;

- XapakTepu30BaTh PU3NUECKHE U XUMUIECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BELIECTB: OKCUAOB, KHCIOT, OCHOBAaHUH, CONEH;

- ONIPENENIATh IPUHAJIEKHOCTD BELIECTB K OIIPEAEICHHOMY KIIacCy COEIUHEHUI;

- COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKUX COSANHEHUI H3YUEeHHBIX KIIACCOB;

- IPOBOJUTDH OIBITHI, IOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTaHNUECKUX BEILECTB;

- pacro3HaBaTh OMBITHBIM IyTEM PacTBOPHI KUCJIOT U IIEJI0Yel 10 U3MEHEHHIO OKPACKH HHINKATOPa;

- XapaKTepu30BaTh B3aMMOCBS3b MEX/y KJIacCaMH HEOPTaHUYECKUX COSTUHEHUH;

- packpbiBaTh cMbici [lepuonunyeckoro 3akona JI. 1. Menzeneena;

- O0BSICHATE (pr3MYECKUI CMBICT aTOMHOTO (TIOPSAKOBOr0) HOMEpa XMMHUYIECKOr0 JIEMEHTa, HOMEPOB IPYIIIbI U Iepuoa B nepuoandeckoii cucreme [l. . Menneneesa;

- 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHUSI aTOMOB, CBOICTB 3JIEMEHTOB B IIpe/ieax MaJIbIX epHUOoI0B U TJIABHBIX MOATPYIII;

- XapaKTepH30BaTh XUMUYECKUE 3JIEMEHTHI (0T BOJOPO/A /10 KaJbIIMs) Ha OCHOBE MX IMOJIOKEHUs B meproandeckoil cucreme [I. V. MenneneeBa u 0COOEHHOCTEH CTPOCHUS HX
aTOMOB;

- COCTaBIISITH CXEMBI CTPOEHHSI aTOMOB TIepBhIX 20 aneMeHToB nepuoandeckoit cucremsl /I. . Menneneesa;

- pacKpbIBaTh CMBICI TOHATHH: «XUMUYECKAs CBS3bY», «QIEKTPOOTPULIATEIHHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTb (DU3NIECKUX CBOWCTB BELIECTB OT TUIA KPUCTALITMYECKON PEILETKHY;

- OTPEJIENATh BU XUMHUECKOM CBSI3M B HEOPTaHUYECKUX COCTMHEHUSX;

- U300pakaTh CXEMBbl CTPOSHHS MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX PAa3HBIMHU BUJAMH XUMHUYECKHX CBS3EH;

- PacKpBIBaTh CMBICH MTOHATHH «MOH», «KAaTHOH», «AHHOHY, «3JIEKTPOJIHUTH», «HEDJIEKTPOIIUTHD», «3JCKTPOIUTUUECKAS TUCCOLMALIUS, KOKUCINUTEINDY, «CTEICHb
OKHCIICHUS, KBOCCTAHOBUTENbY, «OKUCICHUE», «BOCCTAHOBIICHUEY;

- OTIPEJIENIATH CTETIEHb OKMCIEHHS aTOMa JIEMEHTa B COeTNHEHUH;

- pacKpbIBaTh CMBICII TEOPHH IEKTPOIUTHIECKON TUCCOLUALNH;

- COCTaBIIAATh YPABHEHUS DJIEKTPOIUTHUECKON JUCCOIMALINN KUCIIOT, LIEJI0UeH, COJeH;

- 00BACHATH CYIIHOCTH MPOIIECCa IJIEKTPOIUTHIECKON TUCCONMAIIUN U PEAKIi HOHHOTO 0OMEHa;

- COCTaBJISATH TOJHBIE U COKPAIEHHBIC HOHHBIE YPAaBHEHUS peaKkiii 0OMeHa;

- OTIpeNeNATh BO3MOXKHOCTh IPOTEKAHUS PeaKiii HOHHOro 0OMeHa;

- IPUBOJUTH PEAKIUH, TOJTBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3INYHbIX BEIIECTB;

- OTIPEJIENATh OKUCIUTENb M BOCCTAHOBUTEID;

- COCTaBJISATh YPAaBHEHUS OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX pPEaKLni;

- Ha3bIBaTh (PAKTOPBI, BIUSIONINE HA CKOPOCTh XMMUYECKOU PeakLniy;

- KJIaccu(UIMPOBaTh XMMUYECKUE PEAKIIMHU TI0 pa3IUYHbIM IpU3HAKaM;

- XapaKTepU30BaTh B3aUMOCBA3b MEX/Y COCTaBOM, CTPOEHHEM U CBOMCTBAaMU HEMETAILIOB,;



- MPOBOJUTH OIBITHI IO TIOTYYCHHUIO, COOUPAHUIO U U3YUCHHIO XUMHUYCCKHUX CBOWCTB ra3000pa3HBIX BEHIECTB: YTICKUCIIOTO ra3a, aMMHaKa;

- pacro3HaBaTh OIBITHBIM IyTEM ra3000pa3HbIC BEIIECTBA: YTIICKUCIBIN ra3 U aMMHUaK;

- XapaKTepU30BaTh B3aMMOCB3b MEXKIy COCTABOM, CTPOCHHEM U CBOHCTBAMHU METAJLIOB;

- Ha3bIBaTh OPTaHWYECKHE BEIIECTBA MO WX (popMmyIe: MeTaH, 3TaH, 3TUICH, METAHOII, ITAHOII, TIHIEPHH, YKCYCHAs KUCIOTa, aMHHOYKCYCHAs! KHCJIOTa, CTeapUHOBAsI KHCIIOTA,

OJICMHOBAs KHCIIOTA, TII0K03a;

- OIICHUBATD BIHSIHIE XHMHUIECKOTO 3arpsi3HEHHS OKPYXKAIOIIeH Cpeibl Ha OpraHi3M YeI0BeKa;

- TPaMOTHO 00paIIaThCsl ¢ BEMIECTBAMH B IIOBCETHEBHOM JKU3HMU;

- OMPEICIATh BO3MOXKHOCTh MPOTEKAHUS PEAKIIUH HEKOTOPBIX MPEACTaBUTENEH OPraHMUEeCKUX BEIIECTB C KUCIOPOAOM, BOJAOPOIOM, METAJUIAMH, OCHOBAaHUSIMU, TaJIOT€HAMH.
BhinyCKHMK MOJYYHT BO3MOKHOCTH HAYUHMThCS:

- BBIIBUTATh U [IPOBEPATH SIKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOEHHSI, X CIIOCOOHOCTH BCTYNATh B XUMUYECKHE
peakuuy, 0 XapakTepe U MPOAYKTaxX pa3INuHbIX XUMHUYECKUX pPeaKlnii;

- XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOSHHIO U CBOMCTBAaM, YCTaHABIMBAIOT MPUYMHHO-CIIEACTBEHHBIE CBA3M MEXTy JaHHBIMHU XapaKTepUCTUKAMHU BEIIECTBA;
COCTaBJISITh MOJICKYJISIPHBIE U MIOJHbIE HOHHBIC YPABHEHHUS 110 COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;

- IPOTHO3MPOBATH CIIOCOOHOCTH BELIECTBA MPOSBISTH OKUCIUTENBHBIE I BOCCTAHOBUTEIBHBIE CBOWCTBA C YUETOM CTEICHEH OKHUCICHHSI DIIEMEHTOB, BXOASIINX B €r0 COCTaB;
- COCTaBIISATh YPaBHEHHS PEaKIiil, COOTBETCTBYIOUINX OCIEI0BATEILHOCTH MPEBPALICHUH HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

- BBIIBUTATh U IPOBEPATH SIKCIEPUMEHTAIBLHO TUIIOTE3BI O Pe3yJIbTaTax BO3ACHCTBUS Pa3IMYHbIX (PaKTOPOB HA H3MEHEHHE CKOPOCTH XMMUYECKOHN peakuuy;

- MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS AJIS1 SKOJIOTHYECKU IPaMOTHOTO TIOBEICHHS B OKPYXKAIOILEH cpene;

- HCTIOJIB30BaTh MPUOOPETEHHBIE KIFOUEBbIE KOMIIETCHIIMH TIPU BBITIOJTHEHUH MPOCKTOB M y4eOHO-MCCIeI0BATENLCKUX 3a/1a4 10 U3yYSHHIO CBOWCTB, CIIOCO0OO0B MOTyUEHHS U
pacio3HaBaHUs BELICCTB;

- 00BEKTUBHO OLICHUBATh HH(MOPMALMIO O BELIECTBAX M XMMUYECKUX MIPOIIeccax;

- KpUTUYECKH OTHOCUTHCSA K TICEBJJOHAYYHOH MHPOPMAINH, HEJOOPOCOBECTHON peKiIaMe B CPEJICTBAX MAacCOBOW MH(OPMAIHH;

- OCO3HaBaTh 3HAYEHHE TEOPETHUECKNX 3HAHWUHN 0 XUMHUH JIJISl MPAKTUIECKOMN IEATEIbHOCTH YeIOBEKa,;

- CO3/IAI0T MOJIEJIM M CXEMBI JJIs pelieHHsl yueOHBIX U TIO3HABATEIbHBIX 3a/1a4; HOHUMAaTh HE00X0AUMOCTh COOMIOICHHS IPEATIUCAHNH, IPEAIaraeMbIX B HHCTPYKLHAX T10
WCTIOJIb30BaHHMIO JIEKAPCTB, CPEJICTB OBITOBOW XHUMHUU H JIP.



Conep:kanue Kypca
8 kiace
HavaabHble NOHATHS M 3aKOHBI XUMHH

Tena u BemectBa. CoiicTBa BemecTB. OJTajJOHHbIE (HU3MYECKUE CBOWCTBA BELIECTB. MaTepuanbl M MaTepuanoBefeHHE. Posib XMMUM B KM3HHU COBPEMEHHOIO OOIECTBa.
OtHoterne o0IecTBa K XUMAN: XeMOPIITHS U XeMO]OoOHsL.

Mertost uzydenus: xumuu. Habmronenue. Dxciepument. MoaenupoBanue. Moenn MaTepranbHbIE H 3HAKOBBIE WJIH CHMBOJILHBIE.

I"a3e1. XKunkoctu. TBEpABIE BeliecTBA. B3auMHbIE EpeX0Ibl MEKTy arperaTHBIMUA COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (Cy6JII/IMaHI/I$I) u I[ecyGHHMauMﬂ, KOHJICHCALlAs U UCIIapEHNUE,
KPHCTAJUIM3aLUs U TUIABJICHHUE.

Odusnueckrie sBneHU. YnCThIe BEllecTBa U CMecH. | OMOTeHHBIE U TeTeporeHHsle cMecu. CMecn ra3o00pasHbie, sKuIKre U TBEpAbIe. CIIOCOOBI pa3ieNieHus cMecei: TIeperoHka, uin
JUCTWIIISIINS, OTCTauBaHue, QUIBTPOBAHUE, KPUCTAIUTU3AIMS WK BhIMapuBaHue. Xpomarorpadus. [IpuMenenne 3Tux crnocoOoB B 1aOOpaTOPHOI MpaKTHKE, HA IPOU3BOJICTBE H B
OBITY.

XUMHUYECKHE AJIEMEHTHl. ATOMBI U MOJIEKYJIbl. [IpocThie U cl0XKHBIE BelecTBa. AJIIOTPONHs Ha npuMepe Kuciaopona. OCHOBHbIE MOJOKEHUSI AaTOMHO - MOJIEKYJISIPHOTO YUEHHSL.
Honsl. BemmecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSL.

3Hakd (CUMBOJIBI) XUMHUYECKHX dJIeMeHTOB. MHdopmanms, KOTOpPYI HECYT 3HAKM XUMHUYECKHX JJIEMEHTOB. OTHMOJIOTHS Ha3BaHMK HEKOTOPHIX XHUMHYECKHX DJIEMEHTOB.
[leprnonuueckas Tabnmna xumudeckux snemeHToB [l M. MenzaeneeBa: KOPOTKONEPHMOIOHBIM M UIMHHONEPHOAHBIM BapuaHThl. lleproapl u rpynmel. ['maBHas u moGouHas
noArpynnsl, uin A- 1 b-rpynnsl. OTHOCUTEIbHAS aTOMHAS Macca.

Xumnueckue Gopmyinbl. MHAEKCH W KodQduuneHTsl. OTHOCHTENbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 105l XHMHUYECKOTO 3JieMeHTa B coequHeHuH. MHbopmanms, KoTopyto
HECYT XUMUYeCKre POPMYIIBL.

BanentHocTh. CTpyKTYypHBIE (OpPMYJBl. XUMHUYECKHE BIIEMEHTHI C MOCTOSHHOM M MEPEeMEHHON BaJCHTHOCTHIO. BrIBoA (opMyiibl coeanHeHHs Mo BajleHTHOCTH. OmpenerneHue
BAJICHTHOCTH XUMHYECKOTO 3JieMeHTa 1o (opmyine BemecTBa. CocTaBleHHE Ha3BaHHWN COEIWHEHWH, COCTOSIIUX M3 JABYX XHMHUYECKHX OJJIEMEHTOB, MO BaJCHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBAa BEILIECTB.

XumHuUyecKre peakiuuy. PeareHTsl W MpoAyKThl peakuuu. IIpu3Haku XMMUYECKUX peakiuid. YCJIOBHS MX MPOTEKaHUS W MpeKpalleHus. Peakuuu ropeHus. DK30TepMUUYECKHUE U
SHAOTEPMUYECKUE PEAKIIUH.

3aK0oH cOXpaHEeHHs MacChl BEIIeCTB. XUMUieckne ypaBHeHus. CocTaBlieHHe XUMHUUECKUX ypaBHeHUH. MHopMaIus, KoTopyro HecET XUMUYECKOe YpaBHEHHE.

Knaccupukanuss XuMUYeCKUX peakuidi MO COCTaBY M YMCIYy PEareHTOB M MPOAYKTOB. THUIBI XMMHUYECKHX peakuuil. Peakiuu coequHeHus, pa3iioKeHus], 3aMELIeHUs] 1 0OMeHa.
KaranuzaTops! u kaTanus.

JdemoHcTpanumn

Konnexuys maTepuasioB ¥ U31€NUH U3 HUX.

Mogenu, ucrosb3yeMble Ha ypoKax (QU3UKH, OMOIOrHH U reorpaduu.
OOBEMHBIE U IApOCTEPKHEBBIE MOJETIH HEKOTOPBIX XMMHUYECKUX BELIECTB.
Moienu KpUCTAIUIMYECKUX PEIIETOK.

CoOupanue npubopa Aj1sl MOTyYeHHUs ra3a U NpOBEpKa ero Ha TepMETUYHOCTb.
Bosronka cyxoro nbja, iioga wim HadTanuHa.



ArperaTHble COCTOSHUS BOJIBI.
Pa3nenenne AByx HECMEIIMBAIOIUXCS KUAKOCTEN ¢ TOMOILBIO JENUTENIBHON BOPOHKH.
Juctuiisarop u ero padora.
YcranoBka A1t GUIBTPOBaHUS U €€ padoTa.
VYcraHnoBka JJis BeIapuBaHus U €€ paboTa.
Komnexuust ObITOBBIX TPUOOPOB 11 GUIBTPOBAHUS BO3IYXA.
Paznenenue kpacsiero Beuiectsa (uoMacTepa ¢ IOMOIIbI0 OyMa>KHOH Xpomarorpaduu.
Mogenu aanoTpONHBIX MOANDUKALINH YTIIepoaa U CEPHI.
ITony4yenue o30Ha.
Hoprpetst 1. 1. Bepuemuyca u JI. M. Menneneesa.
KopoTkonepnoauslii U IIMHHONIEpUOIHBIA BapuaHThl [lepnoanueckoii cuctems! . 1I. Menneneena
KoncTtpynpoBanue mapocTepKHEBBIX MOJENIEH MONEKYI.
Amnmnapar Kunmna.
Pasnoxxenue Ouxpomara aMMOHUSI.
I'openue cepbl U MATHUEBOM JICHTHI.
[Toptpersr M. B. JlomonocoBa u A. JI. JlaByasse.
OnbITHL, WIITIOCTPUPYIOLINE 3aKOH COXPAHEHUS! MacChl BELIECTB.
T'openne dpochopa, pacTBOpeHHE MPOAYKTa TOPSHUS B BOJIC M UCCIIEOBAHKE MTOJyYCHHOTO PACTBOPA JTAKMYCOM .
B3auMoelicTBrE CONIHON KUCIOTEI C IIMHKOM.
e [lomyuenue ruapoxcuna menu(Il) u ero pasnoxeHue mpu HarpeBaHUM.
JlaGopaTopHbIe ONBITHI

O3HaKOMIJIEHHE € KOJUIEKLUEH 1a00paTOPHOH MOCYIBI.
[IpoBepka npubopa 1 NOITy4eHHs ra30B Ha TEPMETUYHOCTb.
O3HakoMIIeHHE C MUHEpaJlaMH, 00pa3ylomuMHU TPaHMT.
[IpuroToBieHne reTeporeHHON CMECH MOPOIIKOB CEPBI U XKeJle3a U UX pa3zelieHue.
B3anMmopeiicTBue pacTBOPOB XJIOPHUIOB U HOAWAOB KallUsl ¢ PACTBOPOM HUTpaTa cepedpa.
[Nomyuenue ruapoxcuna menu(ll) u ero B3auMoIefiCcTBIE C CEPHOM KHCIOTOM.
B3anmopeiicTBue pactBopa cobl ¢ KUCIOTOM.
[IpoBepka 3aK0Ha COXpaHEHHs MacChl BELIECTB Ha IPUMEPE B3aUMOACHCTBUS MIENOYH U KUCIIOTHI.
[IpoBepka 3aK0Ha COXpaHEHHS Macchl BELIECTB HAa IPUMEPE B3auMOACHCTBUS ENOUYH U coun xxenesa (111).
10 Pa3noxenue mepoxcuia BOJOPO/Ia ¢ IOMOIIIBI0 OKcruaa Maprana (IV).
11. 3amemnieHne Kene30M MeIU B METHOM KyIopoce.
IIpakTHyeckue padoTsI

©Wo~NoTrwh

1. 3HaKOMCTBO ¢ J1abopaTOpHBIM 000pya0oBaHKUEeM. [IpaBuiia TeXHUKH 0€30MMaCHOCTH MpHU padboTe B KabuHeTe XuMuK. HekoTopsie BUIBI paboT.
2. AHanu3 mo4Bbl

Baskueiiimue npeacTaBuTE/ I HCOPTraHUYECCKUX BCIIECTB. KoauuyecTBeHHbIE OTHOIIEHUSI B XUMHH

CocraB Bo3nyxa. [lousTe 00 00BEMHOM 70e KOMIIOHEHTa MPUPOTHON ra3oBoil cMecH — BO3Ayxa. Pacyér o0ObEéMa KOMIOHEHTA ra3oBOM CMecH MO ero 00beMHOUN Jojie U
HA00OPOT.



Kucnopon. O3zon. Ilomydenue kuciaopomga. CoOupaHue M pacro3HaBaHHE KHUCIOpona. XUMHUYECKHE CBOWCTBA KHCIOPOJA: B3aWMOJCHCTBHE C METAJUIaMH, HEMETAUIAMH U
CIOKHBIMU BemiecTBamu. [Ipumenenue kucnopoaa. KpyroBopot kucinoponaa B mpupoze.

Oxcunpl. OOpa3oBaHue Ha3zBaHUN OKCHIOB MO uXx ¢opmynam. CoctaBnenrne GopMyn OKCHIOB 10 MX Ha3BaHUsAM. [IpejcTaBUTeN OKCHJIOB: BOJA M YTJICKHCIbBIN ra3, HeraméHas
U3BECTb.

Bonopoa B npupoae. Puznueckrue U XMMUYECKUE CBOKMCTBA BOAOPOAA, €r0 MOJIYYEHUE U IPUMEHEHUE.

Kucnotsl, nx cocras u knaccudukanusa. Mannkaropsr. Tabmuma pactBopumocTr. ColsiHast M cepHast KHCIOThI, UX CBOMCTBA U IPUMEHEHHE.

Comnn, ux coctaB U Ha3BaHus. PacTBopuMOCTSh coseil B Boae. [pencraBurenu comneii: Xiaopun HaTpusi, KapOoHAT HATpwHst, (hocdar KambIlus.

ITocTostanas ABoranpo. KonmuuectBo BemiectBa. Moabs. MonsipHas macca. KpaTHbie eTUHUIIBI U3MEPEHHS KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MUJUIUMOJISIPHAS U
KWJIOMOJISIpHAsl MacChl BELIECTBA.

Pacuérrl ¢ ncmonp30BaHUEM MOHATHN «KOJTHYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, «IIOCTOSHHAsT ABOTapoO».

3akoH ABoraapo. MoJsipHbIil 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTENBHAS TUNIOTHOCTh OJHOTO rasa Mo APyromy.

KpaTtHbie eTMHUIBI U3MEPEHUS — MHLTUMOJISIPHBINA U KUJIOMOJISIPHBIN 00EMBI Ta3000pa3HbIX BEIIECTB.

PacuéTrl ¢ ncronp30BaHUEM MOHITHN «KOJIHYECTBO BEIIECTBA», «MOJISPHAS Maccay, «MOJISPHBIH 00bEM T'a30BY», IIOCTOSTHHAS ABOTaApO».

Pacuérel ¢ ncronp30BaHUEM MOHATHN «KOJIHYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, «MOJISIPHBIA 00BEM Ta30B», «IUCIO ABOTAIIPO».

I'mapocdepa. KpyroBopot Bojbl B mpupoie. Ou3nueckre 1 XUMUYECKHE CBOHCTBA BOJIbI: B3aUMOICHCTBHE C OKCHIAMH.

OcHoBaHus, uX coctaB. PacTBOpUMOCTh OCHOBaHHUI B Boje. M3MeHeHHE OKpacKu MHIMKATOPOB B IIENOYHOU cpene. IIpemcraBurenu mieiaoueit: TUAPOKCUIBI HATPHSI, KAl U
KaJIbLIHSA.

PactBopuTens u pactBopéHHOE BeuiecTBO. PactBopbl. PactBopenue. ['maparsl. MaccoBas nojsi pacTBOPEHHOTO BEIIECTBA. Pacy€Thl, CBSI3aHHBIE C MCIIOJIb30BAHUEM MOHITHUS
«MaccoBasi 10J11 paCTBOPEHHOTO BEUIECTBAY.

JdemoHcTpanumn

Omnpenenenue copep kanns KUCIOPOAa B BO3yXe.

[Tomyuenue kucnopoa pa3noKeHUEM NepMaHraHaTa Kajus U MepoKcuia

BOJIOpOJA.

Cobupanne METOI0M BBHITECHEHUS BO3yXa U BOJIEI.

Pacno3znaBanue kuciaopona.

I'openue maruus, Kxesesa, yris, cepbl U pochopa B KUCIOpOIe.

Komnnexmus okcumaos.

[Nony4enue, cobrpanue 1 pacro3HaBaHUE BOJIOPO/IA.

I'openue Bonoposa.

B3aunmogeiicteue Bomopoaa ¢ okcumom meau(Il).

KOHHGKHHH MHHEPAJIbHBIX KUCJIOT.

[IpaBumo paz0aBieHUs CEPON KHCIOTHI.

Konnekuus cosnei.

Tabnuma pacTBOPIMOCTH OCHOBAaHUH, KUCIIOT U COJIEH B BOJIE.

HCKOTOPBIe MCETAJIJIbI, HEMETAJIJIBI U COCAMHCHHA KOJIHYCCTBOM BCIIIECTBA B 1 MoIIb.
e  Mogueinb MoJsIpHOTO 00bEMa ra3000pa3HBIX BEIIECTB.

JlaGopaTopHble ONbITHI

12. IlomyTHEHME N3BECTKOBOM BOABI IPH NPOIYCKAaHUU YIIIEKUCIIOTO rasa.
13. Ilonyuenue BOaOPOAa B3aUMOJCHCTBIEM [IMHKA U COJITHON KHUCIIOTBI.
14. Pacnio3HaBaHWE KUCIOT HHIUKATOPAMH.

15. M3mMeHeHHe OKpacKH WHAWKATOPOB B IIEIOYHOH cpeie.



16. O3HakomIIeHHE C TIpenapaTaMy JOMalIHel MU MKOJIBHOM alTeYKH — PacTBOPaMH MEPOKCUIA BOJOPOAa, CIIUPTOBOM HACTOMKH HOJa U HALIATHIPHOTO CITUPTA.
IIpakT4eckue padoThI

3. Tlonydenue, coOupaHue U pacro3HaBaHUE KUCIOPOJIa.
4. TlonydyeHue, COOMpaHUE U PACIIO3HABAHUE BOJOPO/IA.
5. IlpuroTtoBieHne pacTBOPOB COJICH C UX 3aJaHHOW MacCOBOH JTOJEH.

OcHOBHBIE KJIaCChl HEOPTrAHUYECKUX COETUHEHUI

O06006muienne cBefieHnit 006 okcruaax, X Kiaccu(pUKalry, Ha3BaHUAX U CBOHCTBax. CrocoObl MOTy4YeHUsS] OKCUIIOB.

OcHoBaHus, X Ki1accU(UKaLusi, Ha3BaHU U CBOWCTBA. B3aumozeicTBUe ¢ KUCIOTaMH, KUCIOTHBIMU OKCUAAMHU M COMsIMH. PaznoxeHne HepacTBOPUMBIX ocHOBaHMH. CrocoOb
MOJTyYEHUs] OCHOBAHUH.

Kucnotsl, ux xnaccudukanust 1 HazBaHus. OOIIME XMMHUYECKHAE CBOWCTBA KHUCIOT. B3amMopeHcTBHE KHCIOT ¢ MeTaUIaMU. DJNEKTPOXUMHUUYECKUH Psil HANPSHKCHUH METaJlIoB.
B3anMopeiicTBuE KUCIOT ¢ OKCUAAMH METAILIOB.

B3anMozeiicTBuE KUCIOT ¢ OCHOBAHUSIMU — PEAKLUs HeUTpanu3auuu. B3aumoaeicTBue KUcior ¢ COJISIMH. [Tomrygenune 0eCKUCIOPOIHBIXA KHCIOPOACOACPKAIIUK KHCIIOT.
Counu, ux kiaccudukarys u cBoiicTBa. B3anmonelicTBie coliell ¢ MeTaliaMi, 0COOCHHOCTH THX peakiuil. B3aumoelcTBre coieli C COJISIMU.

I'eneTnueckue pAabBI METAJJIa U HEMETAJLIA. I'eneTnyeckas cBs3b MCXKAY KJIaCCaMHU HCOPraHNM4YC€CKUX BCILICCTB.

JlaGopaTopHbIe ONIBITHI

17. B3auMoelicTBue OKCHA KaJblUsl C BOJOM.

18. [TomyTHEHHE N3BECTKOBOW BOJIEI.

19. Peakuus HelTpanuzanuy.

20. IMomyuenne ruaporcuna meau (II) u ero B3anMoaelcTBHE C KHCIOTOM.

21. Paznoxenue ruapoxcuaa meau (II) mpu HarpeBanuu.

22. B3auMoeiicTBrEe KUCIOT C METAIJIaMHU.

23. B3anMmoeicTBIE KHUCIIOT C COISIMH.

24. O3HaKOMIIEHHE C KOJUIEKIIHEH COIEH.

25. Bzanmogpeiicteue cynbdara meau(ll) c xemezom.

26. B3aumMoeiicTBIE COJIEH C COJISIMU.

27. I'enernyeckast CBsI3b Ha MIPUMEPE COCIUHEHUIN MEIH.
IpakTUyeckue padoThl

6. PenreHne sKkciepuMEHTAIBHBIX 3a]1a4.
Iepuoguyecknii 3axon u [lepnoanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. . MeHzesieeBa M CTpOEHHE aTOMA

EcTtecTBeHHBIE ceMelCcTBa XUMUYECKUX 3JIEMEHTOB: [IEJIOYHBIC M IEJI0YHO3eMEIbHBIE METAILIbl, TAJIOTEHBI, HHEPTHBIC (OaropoHbie) ra3sl. AMGOTepHOCTh. AMGOTEpPHBIE
OKCHUJIBI U THAPOKCUIbL. KoMITIEKCHBIE COMH.

Otkprrtue /. . MerneneeBsiM [leproamaeckoro 3aKkoHa u co3fianne UM lleproamdaeckoil CHCTeMbl XUMHYECKHUX DJIEMEHTOB.

AToMBI Kak ¢opMa CYIIECTBOBAHHMS XMMHYECKUX 31eMeHTOB. OCHOBHBIE CBEACHHUS O CTPOSHHH aTOMOB. JlOKa3aTembCTBa CIOXKHOCTH CTpoeHHs atomoB. OmbITel Pesepdopna.
IInanerapHas MOJENb CTPOCHUS aTOMA.

CocTaB aTOMHBIX A1ep: MPOTOHBI, HEUTPOHBI. OTHOCHTENIbHAS aTOMHAs Macca. B3anMOCBsI3b MOHATHI «IIPOTOH», «KHEHTPOH», «OTHOCUTEIbHAS aTOMHAsI Maccay.

Mukpomup. DnekTpoHbl. CTpoeHHUE dJIEKTPOHHBIX YPOBHEH aTOMOB XUMHUISCKHX dJIeMeHTOB NeNe 1-20. [ToHATHE 0 3aBEPIICHHOM AJICKTPOHHOM YPOBHE.



Wzotomnbl. dusndeckuii cMbic cuMBoiuku [lepuonnyeckoii cucrembl. CoBpeMeHHas ¢opmynupoBka llepuonudeckoro 3akoHa. MI3MeHEHUsT CBOWCTB 3JIEMEHTOB B IIEpUOJAX U
rpynmnax, Kak (OyHKIIHsI CTPOSHUS 3JICKTPOHHBIX 000JI0UEK aTOMOB.

XapaxkTepucTUKa dJIeMEHTa-MeTalljIa U JIeMEHTa-HEMETAallJIa 110 UX MoJiokeHuto B [lepuoandeckoit cucreme xumudeckux snemenToB J[. 1. Menneneena.

JemMoHcTpauuu

Paznuunbie GopMbl TAOIUI] TEPUOTUIECKON CHCTEMBI.
Mopenuposanue nocrpoenus Ilepuonnueckoit cucremst 1. 1. Menpeneesa.
Mojenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
e Mopenu aTOMOB 3JIEMEHTOB 1—3-T0 mepuoIoB
JlabopaTopHble ONBITHI.

28. Tlomyuenne aMOTEpHOTo THIPOKCUIA M UCCIICIOBAHNE €TI0 CBOMCTB.

Xumuyeckasi ¢Bfi3b. OKHCINTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIHHA
Wonnas xumuueckast cBa3b. MoHbl, 00pa3oBaHHbBIE aTOMaMU METAIOB U HeMeTaJuioB. CxeMbl 00pa30BaHKsl HOHHOM CBSI3H U1 OMHApHBIX coeAnHEeHHH. IoHHbIe KpuCTalInYecKue
petméTku U GU3NYECKUE CBOMCTBA BEUISCTB C ATHM THUIIOM pelEToK. [loHATHE 0 (OopMYIBHON SIMHUIIE BEIIECCTRA.
KoBasienTHass xumuyeckas CBs3b. ODJEKTPOHHBIE U CTPYKTypHble (opmynbl. KoBaneHTHass HemomspHas cBsi3b. CxeMbl 00pa3oBaHMS KOBAJEHTHOW CBSI3M Uil OWHApHBIX
coemHeHNH. MOJIeKyIsIpHbIE H AaTOMHBIE KPUCTAJUINYECKUE PEIIETKH, M CBOMCTBA BELIECTB C THM THIIOM PEHIETOK.
DIeKTPOOTPULIATENFHOCTD. Psin anekTpoorpunatensHocTr. KoBaneHTHas mossipHas xumudeckas cBs3b. Jumons. CxeMbl 0Opa3oBaHHsl KOBaJCHTHOW MOJSPHOW CBS3U ISt
OMHApHBIX coennHEHN. MoJeKyIspHbIe 1 aTOMHbIE KPUCTAJUTMUECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.
Mertannnueckas XUMAYECKasl CBSI3b M METAININYECKast KpUCTAIUIHYECKas peméTka. CBOMCTBA BEIECTB ¢ TUM THUIIOM PEETOK. EnnHas Npupoaa XUMHYECKHX CBS3EH.
Crenenb okucnenus. CpaBHEHHE CTETIEHN OKMCIICHUS M BAIEHTHOCTH. [IpaBuia pacuéra cTeneHneil oKucaeHus mo GopMyiaM XUMMAYECKUX COCMHEHHH.
OKHUCITUTENTbHO-BOCCTAHOBUTENbHBIE peakuuu. OnpenescHue CTENeHEH OKUCICHHs A 3JEMEHTOB, 0Opa3yIomIMX BelIecTBa pa3HBIX KJaccoB. Peaknum HOHHOTO OOMeEHa H
OKHCJINTEIEHO-BOCCTAHOBUTENBHBIE peakiui. OKHCIUTEIb M BOCCTAHOBUTENb, OKHCIEHHE M BOCCTaHOBJIEHHE. COCTaBIEHHE YpPaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOT0 OasiaHca.
JdemMoHcTpanun

Buneo ¢gparmenTst u cnaiinbl «loHHas XUMUYecKas CBSI3b ».
Kommexmus BemecTs ¢ HOHHON XUMHAYECKOH CBS3BIO.
Moienu HOHHBIX KPUCTAJUIMIECKIX PEIIETOK.
Buneodparmentst u cnaiifpl «KoBaneHTHATXHMHUYECKAs CBSA3bY.
Konneknus BemnecTs MONEKYISIPHOTO M ATOMHOTO CTPOCHUSI.
Mopenu MONEKYISIPHBIX U ATOMHBIX KPUCTAUNIMYECKUX PEIIETOK.
Buneodparmentsr u crnaiinpl «MeTamummyeckas XMMUYeCKast CBS3bY.
Kommexmus «MeTajiabl U CIIJIaBED».
B3aumogeiicTBrue iuHKa ¢ cepol, CONITHOM KUCIoToH, ximopuaom meau (11).
l'openue maruus.

e BzaumojeicTBUE XJIOPHON U CEPOBOAOPOIHON BOJIBL.
JlabopaTopHBIe ONBITHI

29. M3roropiieHue MOJIEIH, WUTIOCTPUPYIOIIEH CBOWCTBA METAJUIMYCCKON CBS3H



9 kiacc
IToBTOpeHne u 06001IeHNe CBeleHUiT 110 Kypcy 8 Kkiacca

bunapnsbie coenunenus. Okcuapl coaeodpasyrouye 1 HeconeoOpasyromue. [ mapoxkcuasl: ocHOBaHUs, aM(poTepHble, KUCI0ThL. CpeaHne, KUCIble, OCHOBHBIE COJIH.

O06o00muieHne cBeJeHNi 0 XUMUYECKUX peaknusx. Kinaccupukanys XMMUUYECKUX Peakri 0 pa3IMyHbBIM OCHOBAHHSAM: COCTaBYy M YUCIY PearupyloIux 1 0Opa3ylouIuxcs BeeCTs,
TeroBoMy 3¢ ekTy, HanmpaBIeHNUIO, H3MEHEHHIO CTETICHEH OKMCICHNUS 3JIEMEHTOB, 00pa3yIOLINX pearupyoniye BeIecTsa, Gpase, HCIOIb30BaHUI0 KaTallu3aTopa.

[lonATHEe O CKOPOCTH XUMHYECKOH peakuuu. DakTopsl, BIMSAIOIIME Ha CKOPOCTh XMMHUYECKUX PEAKUM: MPUPOJA PEarupyrolluX BEIIECTB, MX KOHLEHTpALWs, TeMIIepaTrypa,
IUIOIA/Ib COIIPUKOCHOBEHNUS, HalM4YKe KaTanu3aropa. Katamus.

JdemoHcTpanun

O3HaKOMJIEHHE € KOJUIEKLUSIMHA METAJNIOB U HEMETAJUIOB.
O3HAKOMIIEHHE ¢ KOJUIEKLIUSIMU OKCUAOB, KHCIIOT U COJIEH.
3aBHCUMOCTb CKOPOCTH XMMUYECKOH PeakLuy OT IPUPOABI PEarupyoLINX BELIECTB.
3aBHCHUMOCTb CKOPOCTH XMMUYECKOH PeakLMi OT KOHLIEHTPALUU PearupyroniX BemeCTB.
3aBHUCHMOCTh CKOPOCTH XUMHYECKOU PEAKLUHU OT IIOIIATN
COIIPUKOCHOBEHHS PEarupyroIuX BEIECTB («KUISIIUI CI0i»).

e 3aBHCHMOCTb CKOPOCTH XUMHUYECKOHN peakMi OT TEMIEPATYPhl PEATUPYIOIINX BEILIECTB.
JlaGopaTopHbIe ONIBITHI

B3aumoneiicTBue aMmMuaka v XJI0pOBOJIOPO/IA.

Peakuus HelTpanuzauum.

Habnronenue temnoBoro aekra peakiuu HeHTpaau3amnmy.

BsaumogeiictBue ceproit kucnotsl ¢ okcunom meau (11).

PaznoxeHue nepokcuia BOAOPOAa ¢ MOMOIIBIO KaTanasbl KapTodens

3aBHCUMOCTb CKOPOCTH XMMUYECKOH Peakluu OT MIPUPOABI pearupyoLIuX BEIECTB Ha MpUMepe B3aMMOIEHCTBUS pacTBOPOB THOCYJIb(aTa HATpUs U XJIopuaa dapus,
THOCYNb(aTa HATPUS U CONITHON KHCTIOTBHI.

3aBUCHMOCTH CKOPOCTH XUMHUYECKOM pEakiinil OT MPUPOIBI METAIUIOB IMPH MX B3aUMOJICHCTBHUH C COJSTHON KHUCIOTOM.
3aBUCUMOCTb CKOPOCTH XUMHUECKOIN peakiui OT MPUPOABI KUCIIOT TP B3aUMOAECHCTBUU UX C JKEIE30M.
3aBUCHMOCTH CKOPOCTH XUMHUECKOH peakiliu OT TEMITEPATYPHI.

10 3aBHUCHMOCTH CKOPOCTH XUMHYECKOI PEaKIiui OT KOHIIEHTPAIIH.

11. 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKUU OT IUIOMIA COIPUKOCHOBEHHUS PEarnpyroIinuX BEIECTB.

12. 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKIMM OT KaTalu3aTopa.

ourLNE

© © N

XHMHYeCKHe PeaKliH B PACTBOPAX 3JIeKTPOJIMTOB



[TonsTre 00 3NEKTPOIUTUYESCKONW TUCCOIUAIMH. OJEKTPOIHUTHI M HEIJICKTPOJUTHL. MeEXaHW3M JUCCOIUAIMH 3JICKTPOJIMTOB C PA3JIMYHBIM XapakTepoM cBs3u. CTerneHb
AIEKTPOIMTUICCKOM uccoruariiu. CHIbHBIE U C1a0bie JIICKTPOIUTEHI.

OCHOBHBIE TIOJIOKCHHS TEOPUHU IECKTPOIIUTHICCKON qucconmanun. Kimaccudukaiiys HOHOB B UX CBOWCTBA. KHCIIOTHI, OCHOBAHUS M COJH KaK dJEKTPOIUTHL. X Kimaccupukamms u
JIMCCOLIMALINS.

OO01mue XMMHYECKUE CBOWCTBA KHUCJIOT: U3MEHECHUE OKPACKH WHIMKATOPOB, B3aMMOJACHCTBUE C METAJIAMU, OKCHJIAMH M TUAPOKCUAAMHU METAJUIOB U COJIAMU. MOJCKYISpHBIE U
MOHHBIE (TTOJTHBIE ¥ COKPAIEHHBIE) YPaBHEHHUS PEaKIINH.

XUMHUYECKUI CMBICH COKPAaUIEHHBIX YPABHEHUN. Y CIOBUS MPOTEKAHUS PEAKLUI MEXK Y 3JIEKTPOJIUTAMU 4O KOHUA. Pl aKTUBHOCTH METAIIJIOB.

OO0mue XMMUYECKHE CBOMCTBA INEIOYCH: B3aUMOJICHCTBHE C KHCIOTaMH, OKCHUJaMH HEMETaJioB, cojisiMu. OOIIMe XUMHYECKHE CBOWMCTBA HEPACTBOPUMBIX OCHOBAHMIA:
B3aUMOJICUCTBHE C KHUCIOTAMHU, PA3JI0KEHUE ITPU HATPEBaHUU.

OO6mue XUMHIYIECKHE CBOMCTBA CPETHUX COJICH: B3aNMOACHCTBUE C KUCIIOTAaMH, IIIeJI0OYaMH, COJIIMHA U MeTaJUlaMH. B3anMomecTBre KUCIBIX COJICH CO IIeT0YaMH.

lMunponus, kak 0OMEHHOE B3aUMOJICHCTBHE COJICH C BOAOW. [ MApPOIU3 COMM CHIBLHOTO OCHOBAHUS M C1a00i KUCIOTHL. ['Maponu3 com ci1aboro OCHOBAaHUS U CUIBHOW KUCIIOTHI
[ITxana pH.

CBoiicTBa KUCIOT, OCHOBaHUM, OKCUOB U COJIEH B CBETE TEOPHUHU IEKTPOIUTHUECKON JUCCOLMALMH U OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

JdemoncTpanum.

HcnpiTanue BEIIECTB M UX PACTBOPOB HA 3JICKTPOIPOBOIHOCTb.
3aBUCHMOCTb JICKTPOIPOBOTHOCTH YKCYCHON KHUCIIOTHI OT KOHIICHTPAIIUY.
JIBW>KEHUE OKPAIICHHBIX HOHOB B AJICKTPUYECKOM TIOJIC.

e Ompenenenue XxapakTepa Cpeabl B pacTBOpax CoJeH.
JlaGopaTopHble ONBITHI.

13. luccomnmanus cnadbIX 3JEKTPOIMTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.

14. VI3ameHeHne OKpPacKH MHANKATOPOB B KUCIOTHOU Cpelie.

15. Peakuus HelTpanyM3annuy pacTBOpa METOYH Pa3IMYHBIMU KUCIOTaMH.

16. Ilonyuenue ruapokcuna mMeau (II).u ero B3anMoeicTBrE ¢ Pa3TUUYHBIMU KHCIOTAMU.

17. B3anMopeicTBIE CHUIBHBIX KUCIIOT ¢ okcumoM meaw (11).

18. 18-20. B3aumopeiicTBrE KHCIOT C METaJJIAMH.

19. KauectBeHnHas peakius Ha KapOOHAT-HOH.

20. IlomyueHue CTyAHS KPEMHUEBON KHCIIOTHI.

21. KadecTBeHHas peakiys Ha XJIOPH]L - WU CYJIb(aT-HOHBI

22. VI3MeHeHue OKpacKy MHIUKATOPOB B IICIIOUYHOM cpelie.

23. B3aumogeiicTBre 1mienoyei ¢ yrieKuciIbiM ra3oM.

24. KavecTBeHHAs peakiys Ha KATHOH aMMOHHUSI.

25. Ionyuenue ruapokcuaa meau (II) u ero pasnoxenue.

26. BzaumogeiicTBie KapOOHATOB C KHCIOTaMHU.

27. Ionyuenue rugpokcuna xeneza(Ill).

28. BzanmojeiicTBre xemne3a ¢ pactBopoM cynbdara meau (I1)
IIpakTHyeckue padoTsI

1. CgoiicTBa KUCIIOT, OCHOBAaHUH, OKCHJIOB U COJICH B CBETE TEOPUU DIICKTPOITUTHISCKON JUCCOMUAIINN U OKUCITHTEIFHO-BOCCTAHOBUTEIBLHBIX PEAKITHH

HemeTanabl 1 BX cOeTUHEHHS



CrpoeHue aToMOB HEMETAJUIOB M UX MNosiokeHue B llepumommdeckoit cucreme. Psan snexktpoorpunarensHocTH. Kpuctamnuueckue peméTku HEMETAIOB — IMPOCTHIX BEIIECTB.
Annorponus u e€ npuunHbl. PU3nuecKue cBoicTBa HeMeTaioB. O0Iue XUMUIECKHE CBOMCTBAa HEMETAJUIOB: OKUCIUTENIbHBIE U BOCCTAHOBHUTEIILHBIC.

["anoreHsl, cTpoeHUE UX aTOMOB U MOJIeKyJl. PU3NUeCKre U XMMUYECKUE CBOMCTBA I'aJIOTC€HOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOICTB rajIor€HOB B 3aBUCUMOCTH OT UX ITOJIOKEHHS
B Ilepnoanueckoii cucteme. HaxosxaeHue rajqoreHoB B IPUPOAE U UX MOIydeHUE. 3HAYSHNE U IPUMEHEHHUE I'aJIOT€HOB.

["anoreHoBOAOPOABI U COOTBETCTBYIOLINE UM KHCJIOTHI: TJIABUKOBAs, CONsiHast, OpoMOBOIOpogHas, HogoBoAopoaHas. ["anorennapl. KauecTBeHHBIE peaklMy HA TaIOTCHHU]-UOHBI.
[IpumMeHeHne coeMHEHU raJloreHOB U UX OHOJIOrHYecKast POJib.

Oo6mas xapakrepuctuka smemMeHToB VIA-rpymmer. Cepa B mpupojie U €€ moiydeHue. AJUIOTPOIHbIE MOAW(HKAIMKA CEepbl M MX CBOWCTBA. XWMHYECKHE CBOWCTBA CEPHI U €&
MIPUMEHEHHUE.

CepoBo0pOA: CTPOCHUE MOJIEKYJIbI, (pU3NYEeCKHe U XUMUYECKUE CBOMCTBA, MoNy4yeHue u 3HadueHune. CepoBopopoaHas kucioTa. CynbGuasl U ux 3uadenue. JIroMuHO(GOpHL

Oxcup cepsl (IV), ceparctas xucnoTa, cyabhuTel. KauecTBeHHas peakius Ha Cyab(UT-HOH.

Oxcun cepol (VI), cepras kucnorta, cynbdarel. Kpucrammorunpatel. KauecTBenHas peakuus Ha cynbhaT-HOH.

CepHast KuCIIOTa - CHIBHBIA 3JeKTponuT. CBolicTBa pa30aBiIeHHONW CEpHOM KHCIOTHI, KaK THIUYHOW KUCIIOTHI: B3aMMOJICHCTBHE C MeTallaMH, OCHOBHBIMH M aM(OTEPHBIMHU
OKCHJAaMH{, OCHOBAaHUSAMHU 1 aM(pOTEPHBIMHU FHAPOKCHIaMH, cosiMu. KadecTBeHHas peakiyst Ha CyabGaT-HoH.

OO0mas xapakTepuCTHKa 3JIeMEHTOB VA-Tpymmbl. A30T, CTPOCHHE aToMa W MOJNEKynbl. Pu3ndeckue W XUMHUYECKHE CBOICTBA M NMPHMEHEHWE a30Ta. A30T B MPUPOIE U €ro
OuosornYecKas poiib.

AMMMaK, CTpPOSHHE MOJIEKYJbl M (PU3NUECKUE CBOWCTBa. AMMHauyHas BOJa, HAIIATHIPHBIM CIHMPT, TUAPAT aMMHUaka. JJOHOpHO -aKIENTOPHBI MEXaHHW3M 00pa3oBaHMs KaTHOHA
aMMOHMsL. BoccTanoBuTenbHbIEe CBOMCTBa aMMuaka. Cony aMMOHHMS M UX IpuMeHeHue. KauecTBeHHas peakiys Ha KaTHOH aMMOHUS.

Oxcubl a30Ta: HecoeoOpa3yole U KUCIOTHBIE. A30TUCTast KUCIIOTa M HUTPUTHL. A30THAasi KHCJIOTa, €€ oydeHue U cBoiicTBa. Hutpatsl.

®docdop, ctpoenue atoma u autorponus. Dochunsl. Dochun. Oxcun hocdopa(V) u oprodochopras kucnora. Pocharer. DochopHbie ynodpeHus. HCEKTUIUIBL.

OO0mas xapakTeprucTuka 1eMeHToB [V A-rpynmsl: 0COOEHHOCTH CTPOEHUS aTOMOB, MTPOCTHIX BEIIECTB M COSAMHEHUH B 3aBHCHMOCTH OT TTOJIOKEHUS dneMeHToB B [leproamaeckoit
cucteMme. Yriepoa. AIoTporHbIe MOTUGUKAIINHI: anmMa3, TpaduT. AMOPGhHBIA YTIEpOI U eT0 copTa: caka, aKTUBUPOBAHHBIN yroib. AncopOums. XUMHUYECKHE CBOMCTBA yTIepoa.
Koxkcoxumuieckoe mpou3BOACTBO U €ro mpoaykius. Kapousl.

Oxcun yraepona(ll): crpoeHune Moinexyssl, HomydeHue U ero cpoictBa. Okcua yraepoma(lV): cTtpoeHue Monekyiibl, MOJy4YeHHE M €ro cBoicTBa. YroibpHas kuciora. Conn
YrOJIbHOM KHCIIOTHI: KapOOHAThI U THAPOKApOOHATHI. TeXHUUECKas U IMUIIEeBas CoJa.

Heoprannueckue u opranndeckie BeliecTBa. Y TIeBOI0PO/Ibl. XUMHUUECKOE CTPOEHHE OPraHMYECKUX BEIECTB, KaK MOPSIOK COEAMHEHHUSI aTOMOB B MOJIEKYJIE TIO BaJIEHTHOCTH.
MeraH, 3TaH, Kak MpeJesbHbIe YIIeBOJOPOABl. DTHIIEH U alleTHIIEH, KaK HeTpe/ebHble (HeHaChIeHHbIe) yriaeBonopoabl. ['openne yrneBogopoos. KauecTBeHHbIE peakiuy Ha
HeTpeeNbHbIE COSINHEHHS.

OTUIIOBBIN CHHPT, €T0 MONyYeHHe, IPUMEHeHne U puanonoruueckoe neiicteue. TpéxaToMHbBIM cnupT TiunepruH. KadecTBeHHas: peakiys Ha MHOTOaTOMHBIE CIIUPTHL. YKCYCHAs -
MIPEJICTaBUTENb Ki1acca KapOOHOBBIX KHCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupoae. Cununuas! u cunad. Oxeun kpemuusi(1Y). KpemuueBast kucnora u e€ conu.

[IpousBoacTBo crekna u uemenTa. [IpoayKius CHIIMKaTHOM MPOMBIIIIJICHHOCTH: ONTUYECKOE BOJIOKHO, KepaMuka, dhapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemerannsl B npupoae. @pakunoHHas neperoHka )XHIKOT0 BO3AyXa KaK CIoco0 MoiyyeHHs: KUCIopoa, a3oTa, aprosa. [lomydyenue gocdopa, kpemHus, xjiopa, ioga. DneKkTposns
pacTBOpOB.

[lomydenue cepHOW KHCIOTHI: CHIPhE, XUMHU3M, TEXHOJIOTHYECKAs CXeMa, METO/ KHIISIIEro CIIOs, MPUHIIMIIBI TeIUI000MEeHa, MPOTHBOTOKA M HUpKyisiud. Oneym. [IpousBoacTBo
aMMHaKa: ChIpbE, XMMU3M, TEXHOJIOTUYECKAs CXEMa.

JdeMoHcTpannu

Koueknus HemeTamios.

MO}ICHI/I KPHUCTAJUINYECKUX peIlIéTOK HEMETAJIJIOB: aTOMHBIC U MOJICKYJISIPHBIC.
O30HATOP ¥ IPHUHIIHITEI €T0 PadOTHI.

I'openune HeMeTaIIOB - MPOCTHIX BEMIECTB: cepbl, hocdopa, TpeBecHOro yriis.
OO0pa3Irel TAIOTEHOB - IPOCTHIX BEIIECTB.



B3aumogeiicTBHe rajJoreHoB ¢ MeTauIaMHu.

BriTecHenue xnopa OpoMoM WM HoJa U3 pacTBOPOB MX COJIEH

Konnexkuus npupogHbIX cOeIMHEHUH XI0pa.

BsaumogeiicTBue cepbl ¢ MeTaUIaMu.

I'openue cepsl B kucI0poae

Komnexuus cynbpuaHeIx pya.

KavecTBennas peakuust Ha CynbGUI-HOH

Ob6eciBeunBaHNEe OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3aumMopeiicTBHE KOHLICHTPUPOBAHHON CEPHOU KHUCIIOTHI C MEABIO.
OOyrnuBaHNe OpraHUYeCKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHOIN KHCIOTOH.
Huarpamma «CocTaB BO3yXay.

BuneodparmenTs! u crnaiinet «[Itnusn 6azapb».

[Nony4enue, coOupaHue U paclo3HaBaHUE aMMHAKa.

Pasnoxxenue Ouxpomara aMMOHUSI.

B3anmMopeiicTBUE KOHLIECHTPUPOBAHHON a30THOM KUCIJIOTBI C MEJBIO.

l'openune ydepHoro nmopoxa

Pasnoxenue HUTpaTa Kanus U TOPEHUE IPEBECHOIO YrojbKa B HEM

OO0pas3ibl IPUPOIHBIX COeAMHEHUH dochopa.

Tl'openune dochopa Ha Bo3ayXe U B KUCIOPOJIC.

[Tonmyuenue Genoro docdopa U UCTIBITAHUE €TI0 CBOWCTB

Komnexuus «O6pasiipl IpUpOTHBIX COSAMHEHUN YTIIEPOIa

Hoprper H. /1. 3enunckoro. [lornomenne akTHBUPOBaHHBIM YTIIEM PaCTBOPEHHBIX BEIIECTB MM Ta30B.
YeTpolcTBO IPOTUBOrasa.

Mopenu MOJIEKYJI METaHa, 3TaHa, 3TUJIEHA U alleTHIICHA.

BzaumogeiicTBue THIeHa ¢ OPOMHOM BOJIOW M pacTBOPOM TEpMaHTaHaTa KaJHs.
OOmre XUMUYECKUE CBOWCTBA KHUCIIOT Ha IPUMEPE YKCYCHOW KHUCIIOTHI.
KauecTBenHas peaxiiyst Ha MHOTOATOMHBIE CITUPTHI.

Komnexuus «O06pasiipl IPpUPOTHBIX COSAMHEHHN KPEMHUSI.

Konnekuus ctexna, kepaMuKky, IIeMEHTa U U3/IEIUH U3 HUX.

Konnexkuus npoayKinuu CUIMKaTHOW POMBIIIIIEHHOCTH.

Buneodparmentst u crnaiiap! «[Ipon3BoACTBO CTEKIIA U IEMEHTAY.

Konnekuus «IIpupojiHble COeIMHEHNUS] HEMETAIIIIOBY.

Buneodparments! u crnaiiap! « PpakiimoHHAs TEPETOHKA KUIAKOTO BO3AYXa»
Buneodparments! u crnaiias! «llomyueHne Bogopoaa, KHCIOPOJa U TaIOTEHOB AMEKTPOIUTHIECKUM CIIOCOOOMY.
Monenu anmapaToB [T POM3BOACTBA CEPHOI KUCIIOTHI.

Mopenp KUISIIETO CI10s..

Mopeinp KOJIOHHBI CUHTE3a aMMHUAKA.

Buneodparments! u cnaiiasl «I[Ipon3BoACTBO CEpHON KUCIOTHI».
Buneodparments! u cnaiiasl «IIpon3BoacTBO aMMuakay.

Komnekius «CoIpb€ uTsl TOTYUISHUS CEPHON KHCIIOTHD.

JlaGopaTopHble ONBITHI



30. Pacrio3HaBaHue rajJoreHu-HOHOB.

31. KauecTBeHHBIE peaklMy Ha CyIb(aT-HOHBI.

32. KauecTBeHHas peakiyst Ha KATHOH aMMOHUSI.

33. XuMu4eckre CBOMCTBA a30THOM KUCIIOTHI, KaK 3JICKTPOJIMTA.

34. KauectBeHHbIC peakiuu Ha Gochar-uoH.

35. TlomyueHue U CBOICTBA YTOJILHOW KUCIIOTHI.

36. KauecTBeHHas peakius Ha KapOOHAT-HOH.

37. IpomyckaHue yriaeKHCIIOro ra3a yepe3 pacTBOp CUIIMKATa HaTPHsL.
IIpakTHyeckue padoThI

M3yueHue CBOMCTB COJISTHOM KUCIOTHI.

MN3yuenue CBOMCTB CEPHOM KUCIIOTHI.

[Tonyuenue aMMuaka U U3y4eHHE €ro CBOMCTB.
IlonyyeHue yriekucioro ra3a 1 U3y4eHHe €ro CBOKCTB.

agrwn

MeTa/iibl M UX COeTUHEHUS

ITonoxenue metaioB B Ilepuonunyeckoil cucreMe XxuMuueckux 3aeMeHToB [[. M. MenzaeneeBa, CTpoeHHE UX aTOMOB M KpUCTaIOB. MeTayuinueckasl CBsI3b U METAIIMYECKast
KpHcTalnyeckas pemérka. Guznueckue CBOWCTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOAHOCTh, OTPAXKAIONIAsl CTIOCOOHOCTS, MIaCTUYHOCTh. CIUTaBbl YEPHBIE U IIBETHBIE.

MeTtannnl Kak BOCCTaHOBHUTEIIH. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ paa HaHpﬂX(CHHﬁ. B32H/IMOI[CI710TBI/I€ METAJIOB C HEMETAalJIaMH, OKCHUAaAMHU, KHUCJIIOTaMH, COJIAMUA. AJ'IIOMI/IHOTepMI/IH.

CtpoeHne aTOMOB M MPOCTHIX BEIIECTB IMIETOYHBIX METAJUIOB. 3aBUCHMOCTh (PU3UYECKUX W XHUMHUYECKHX CBOWMCTB IMIEIIOYHBIX METAJUIOB OT 3apsAoB saep ux aromMoB. OKCHUABI U
TUAPOKCHU]IBI LIEIOYHBIX METAIIOB, UX MOJYy4YEHUE, CBOWCTBA, MpUMEHEHUE. BaxkHeHne COM LIETOYHBIX METAUIOB, UX 3HAYEHUE B JKUBOM M HEKHUBOU MPUPOAEC U B XKU3HU
YeoBeKa.

CrtpoeHne aTOMOB W MPOCTHIX BEIIECTB MIEIIOYHO3EMENBHBIX METAIIOB. 3aBUCHMOCTh (DPU3NYECKUX W XUMHUYECKUX CBOWCTB IIEIOYHO3EMEIbHBIX METAJUIOB OT 3apsJiOB SAEp HX
atoMoB. OKCHUIBI U TUAPOKCUABI HIEIIOYHO3EMENBHBIX METAIJIOB, UX MOIYYEHHUE, CBOMCTBA U MpUMEHEHUE. BaxHele conu mENOYHO - 3eMENIbHBIX METaUIOB, UX 3HAYEHHUE B
NpUpPOJIe U KU3HH YeToBeka. KapOoHaThl M rUIpoKapOOHATHI KaJbIIHSI.

JKéctrocTh Bombl: BpeMeHHast U noctosiHHas. CriocoObl ycTpaHeHUs BpeMeHHOH jxécTkocTH. CrocoObl YCTpaHEHHUS MOCTOSHHON kEcTKOCTH. MonnThl. COoeiMHEeHUsT aJIFOMUHUS B
npupojie. XuMUYecKre CBOMCTBa amroMuHusl. OCOOEHHOCTH OKCHA U THAPOKCHIA aTIOMUHUS Kak aM(OTEPHBIX COSAMHEHN. BaxkHelmme comu amoMuHus (XJIopus, cybdar).
OcobeHHOCTH CcTpoeHHs aToMa jkese3a. JKemezo B mpupoje. Baxneiimme pyzasl skene3a. Okcuabl u ruapokcuabl sxene3a(ll) u sxenesa(Ill). Comm xeneza(ll) u xenesza(lll).
O6Hapy>keHle HOHOB KaTHOHOB jKeJie3a B pacTBOpe. 3HaUEHHE COeTMHEHHH Kele3a.

Koppo3us xuMudeckast 1 3JIeKTpOXUMHYECKasi. 3alliTa METAIIOB OT KOppo3un. MeTasutbl B Ipupo/ie: B CBOOOIHOM BUjIE U B BHJle coequHeHnid. [lonsTre o metamuyprun. UépHas
W IIBETHAs MeTAILTyprust. [[mpoMerammyprus, THIpoMeTauTypris, dnekTpomerautyprus. JlomeHHsi nporecc. [lepepaboTka 4yryHa B cTanb. DIEKTPOIH3 PACTIIABOB.
JdemoHcTpanumn

B3aumopeiicTBue HaTpus, TUTHUS U KAJIBLIUSI C BOJOM.

lopenue HaTpusi, MarHus ¥ ’Keje3a B KUCIOPOJIE.

Bcenbimka TepMUTHON cMECH.

B3aumopeiicTBue cMecu MOPOLIKOB CEPhI U JKele3a, LIMHKA U CEPBL.

B3aumopeiicTBue antoMUHMS ¢ KUCIOTaMU, II€I0YaMU U BOJOH.

B3aumopeiicTBue xxene3a u MEAU C XJIOPOM.

B3aumogeiicTBre Meu ¢ KOHIIGHTPUPOBAHHOM CEPHOI KUCIIOTON U a30THOW KUCIOTOU (pa30aBiIeHHON 1 KOHIICHTPUPOBAHHOM ).
Oxkpacka MmiIaMeHu COeTMHEHUSIMHU IICIOYHBIX METAIIIOB.

Oxkpacka MmiaMeHu COeTMHECHUAMHU MIENOYHO3EMENbHBIX METAILIOB .



lNamenne n3BecTn BOOM.
[Tomyuenue xEcTkoi BOABI B3aUMOJECHCTBUEM YTIIEKUCIIOTO ra3a C NU3BECTKOBOM BOIOM.
Ycrpanenue BpeMEHHOH KECTKOCTH KUIISTYCHUEM B J00aBKOH COJIBI.
YcrpaneHue mocTOSHHOHN KECTKOCTH A00AaBKOM COJIBI.
WoHuTs! ¥ pyuHIMI UX AeHCTBUS (BUACOPPArMEHT).
Konnexuys npupoHbIX cOeTMHEHUH aTIOMUHMSL.
BuneodparmenTs! u cnaiinsl «OKCcu alfOMUHUS U €T0 MOJU(PHUKALIANY.
[Tony4yenue am(poTepHOTO THAPOKCHIA ATFOMHHUS U UCCIIEIOBAHUE €TI0 CBOICTB.
Konnexuus «XuMudeckue HCTOUHUKH TOKay.
Pe3ynbTarel JIUTENBHOTO 3KCIIEPUMEHTA IO U3YUEHUIO KOPPO3UH CTABHBIX U3AETIHI B 3aBUCUMOCTH OT YCJIOBHUH NPOLIECCOB.
Boccranosnenne menu u3 okcuna meau(Il) Bogopomom.
BuneodparmenTs! u cnaiiabsl «IIpon3BoICTBO UyryHa U CTaN».
BuneodparmenTs! u crnaiinel «M3aenus U3 4yryHa u cTaim.
e Bujeodparments! u cnaiasl «[Ipor3BoACTBO aTFOMHHUS.
JlabopaTopHbIe ONBITHI

38. BzammopeiicTBue xene3a ¢ pactBopom cynbpara mean(1l).

39. IomydeHne U3BECTKOBOM BOJBI 1 OTIBITHI C HEH.

40. IMonyuenue ruapoxcunos xeneza(ll) u (I11).

41. KavecTBeHHbIC PEaKIIMH HA KATHOHBI KeJe3a
IIpakTuyeckue padoTbl

6. IlomyuyeHue >xeCTKOH BOJBI M CIIOCOOBI €€ YCTpaHEeHUSI.
7. PemeHne sKCIIepUMEHTAIBHBIX 33124 1O TeMe «MeTautb».

XuMus 4 OKpysKawas cpeaa

Crpoenue 3emiu: sapo, MaHTHs, 3eMHast KOpa, UX XUMHUUYECKUi cocTaB. JIutocdepa u e€ xumuueckuit coctaB. Munepaisl. Pynel. Ocagounsie nopoasl. [loe3nbie uckonaemsle.
XuMUYecKuit cocTaB THIpochepbl. XUMUYECKH COCTaB aTMOC(hEPHI.

HcTOYHMKN XMMHYECKOTO 3arpsi3HEHUsT OKpYKatollen cpenbl. [modabHble SKOIOrHYecKe MpoOieMbl YeIOBEYEeCTBA: MAPHUKOBEIN 3 (eKT, KHCIOTHBIE T0KAH, 030HOBBIE JBIPHL.
MexayHapoIHOe COTPYIHHYECTBO B O0JIACTH OXPaHbl OKPYKAIOLICH Cpe/ibl OT XMMUUECKOTO 3arpsi3HEHUS. «3eIEHast XUMUSD).

JdeMoHcTpannu

Buneodparmentst u cnaiiap! «Ctpoenne 3eMin U €€ XUMHUECKUN COCTaBy.
Konnexnys MuHepanoB ¥ TOPHBIX MTOPOJI.
Komnnexnus «Pyapr meTamiosy.

e Bujeodparments! u cnaipl «[100anbHBIE SKOJIOTHYECKIE TPOOIEMbI YeJIOBEYECTBAY.
JlaGopaTopHble ONbITHI

43. N3y4eHue rpaHura.

O0001menne 3HAHMI 10 XUMHH 32 KyPC OCHOBHOM IIKOJIBI.



IMoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY IK3aMeHY

CrpoeHue aromMa B COOTBETCTBHM C IMOJOKEHUEM XHUMUYECKOro sneMeHta B Ilepumonuueckoit cucreMme. CTpoeHUE BEIIECTBA: XUMHUYECKAsl CBSI3b U KPUCTAIMYECKUE PEHIETKU.
3aBUCHMOCTh CBOWCTB OOpa30BAHHBIX 3JIEMEHTAMH MPOCTHIX BEMIECTB (METaIOB, HEMETAJUIOB, OJaropoIHBIX Ta30B) OT MOJOKEHHS 3JIeMEHTOB B llepmoamueckoil cucreme.
Tumnonorus HEOPraHUYECKUX BEIIECTB, JIEJICHUE UX Ha Kiacchl U rpymnmsl. [IpencraBureny.

[Ipu3Haku W yCJIOBHS MPOTEKAHUS XUMHUYECKUX peakiuil. THUMONOTHUS XMMHUYECKUX PEaKIUil MO0 pPa3JIMYHBIM OCHOBaHWsIM. Peaknmu uOHHOTO oOMeHa. OKHCIUTEIHHO-
BOCCTaHOBUTEIHHBIE PEAKIINN.

XWMUYECKHe CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUYECKHE CBOHCTBA COJEOOPA3YIOMINX OKCHAOB, THAPOKCHIOB (OCHOBAaHWH, KUCIOT W aM(OTEPHBIX THAPOKCHIIOB),
coJent.

TemaTH4yeckoe IJIAHUPOBAHUE

8 kiace
Ne KoanvectBo Kontpoasnbie | I[pakTunyeckue
pasneda, Pazpnen, Tema ypoka 4acoB pa6oThI pa6oTsI
TeMbl
1 IlepBoHayanbHbIe XUMHYECKHE IOHATHS 19 1 2
1.1 [Ipenmer xumuu. Ponb XuMuA B )KU3HH YeIIOBEKA 1
1.2 MeTo/1p1 U3yUeHUs] XUMUHT 1
1.3 ArperatHble COCTOSTHUS BEIICCTB 1
1.4 I1. p Ne 1 «3rakoMcTBO ¢ TabopaTopHBIM 0O6opynoBanuemM. [Ipasuma Th npu 1
pabote B KaOMHETE XUMHI
1.5 @uU3NYECKUE SIBJIEHUS B XUMUU 1
1.6 IL.p.Ne 2 «Ananu3 no4ss» 1
1.7 ATOMHO-MOJEKYJISIpHOEYUeHHE. XUMHUYECKUE ITIEMEHTHI 1
1.8 3HaK1 XUMHUYECKUXdJIeMeHToB. [leproandeckas Tabinna XMMUYECKUX 1
snemenToB /1. .MenpaeneeBa
1.9 Xumuueckue GOpMYIIbI 1
1.10 Xumuyeckre HopMyITbl 1
1.11 BasieHTHOCTB 1
1.12 BanenTtHOoCTh 1
1.13 XHUMHYECKUE pEaKLUU. 1
1.14 3aK0H COXpaHEHNS MacChl BEIECTB. XUMUYECKHE YPaBHEHUS 1
1.15 XHUMHUYECKUE YPaBHEHUS 1
1.16 THIIbI XUMUYECKHUX PEaKIUA 1
1.17 THIIbI XUMUYECKHUX PEaKIUM 1
1.18 [loBropenue n 0600mmenue Tembl «HavdanbHble TOHATHS U 3aKOHBI XUMUN 1
1.19 K.p.Ne 1 «HauanbHbIie TOHATHS ¥ 3aKOHBI XUMUW 1
2 Baskneiilmne npeacTaBuTe M HeOPraHU4ecKux BemecTs. KonnyecTBeHHbIe 18 1 2
OTHOILLEHMS] B XUMHMH




2.1 Bo3zayx u ero cocras 1
2.2 Kucnopon 1
2.3 Oxcuapl 1
2.4 Bonopon 1
2.5 I1. p. Ne 3 «Ilony4enue, coOMpaHue U Paclo3HABaHUE TA30B» 1
2.6 Kucnotst 1
2.7 Counu 1
2.8 KonuuectBo BemecTBa 1
2.9 MouspHbiii 00beM I'a30B 1
2.10 Pernienre pacueTHbIX 3a1a4 1
2.11 Pacuérel mo XuMHU4IeCKIMypaBHEHUSIM 1
212 Pacuérel mo XuMHU4IeCKIMypaBHEHUSIM 1
2.13 Bopga. OcHoBanus 1
2.14 PactBopel. MaccoBasonsspacTBOPEHHOTO BEIIECTBA 1
2.15 PactBopel. MaccoBasiionsspacTBOPEHHOTO BEIIECTBA 1
2.16 IT. p. Ne 4 «IIpuroroBieHue pacTBOPOB COJIECH C UX 3aJJaHHOM MacCOBOM J0JIEi 1
2.17 O0001IeHNe U CUCTEMATH3alNs 3HAHU 110 TeMe: «BakHelIme npecTaBuTeu 1
HEOpraHu4Yeckux BeriecTB. KonnyecTBeHHbIC OTHONICHUS B XUMUU»
2.18 K.p.Ne2 no teme: «Baxkneiimune npeacTaBUTEIN HEOPTaHUYECKUX BEIIECTB. 1
KonuuecTBeHHBIC OTHOIICHUS B XUMUI)

3 OCHOBHBIE KJIACChI HCOPTAHNYECKHX COCAMHCHU I 11 1
3.1 Oxcuppl: k1accuukamnus u CBOWCTBA 1
3.2 OcHoBaHus: Knaccu(ukamnys u CBOWCTBA 1
3.3 Kucnotel. Knaccudukauus kucior 1
3.4 CBoiicTBa KUCIIOT 1
3.5 Knaccudukarus coneit 1
3.6 CaoiicTBa coseit 1
3.7 I'eHeTHUeCKas CBA3b MEXTy KIIACCAMU HEOPTaHUUECKHX BEIIECTB 1
3.8 I'eHeTnyeckast CBsI3b MY KJIaCCaMU HEOPraHUYECKUX BEIIECTB 1
3.9 IL.p. Ne 5 «PerieHne 3KCIIEpUMEHTATIBHBIX 31249 1
3.10 000011eHre U CUCTeMAaTH3alUs 3HaHU 10 TeMe: «OCHOBHBIE KJIACCHI 1

HEOPTaHUYECKUX COCTUHECHUI
3.11 K.p. Ne3 1o teme: «OcHOBHBIE KJIaCChl HEOPTAaHMUECKUX COCTMHEHHID 1
4 Iepuonnyeckuii 3axkon u [lepuoguyeckasi cucTeMa XMMHYECKHUX 8 ---
ssemeHTOB JI. . MeHesieeBa 1 cTpOEHNE aTOMA
4.1 EcTecTBeHHBIE CEMENCTBAXMMHUECKUXATIEMEHTOB. AM(OTEPHOCTD 1
4.2 Otkpertue . 1. MeHnneneeBsIM 1

Hepnomxlqecxoro 3aKOHa




4.3 OCHOBHBIC CBEICHHS O CTPOSCHUH aTOMOB. 1
4.4 CTpoeHue 3JIeKTPOHHBIX 000JI0YEK ATOMOB 1
45 [Tepuonuueckas cucreMa xummudeckux snemeHToB /. V1. Menneneena 1
4.6 XapakTepucTHKa XUMHUIECKOTO 2JIEMEHTa Ha OCHOBAaHWH €TO ITOJIOKEHHUS B 1
ITepuonuueckoii cucteme
4.7 O0001eHre U cucTeMaTu3anus 3Hanuil mo teme: «llepuoanueckuii 3aKoH u 1
ITepuoauueckas cucrema Xumuieckux snemeHnToB /. Y. MenneneeBa u
CTPOCHHE aTOMa)
4.8 K.p. Ne4 1o teme: «Ileproauueckuii 3akoH u [leproanueckas cucrema 1
xuMuueckux anemeHToB J1. 1. Menaeneesa u ctpoeHue aToMa
5 Xumuyeckasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIIHH 10 1 -
51 Nonnas xumuyeckas cBs3b 1
5.2 KoBanenrtnas xumudeckas cBs3b. KoBajeHTHas HemoIsipHas XUMUYECKasl CBA3b 1
5.3 KoBanentHas mossipHas XumMu4eckast CBsI3b 1
5.4 Mertamueckas XUMAYecKasi CBSI3b 1
5.5 CreneHb OKUCIICHUS 1
5.6 CreneHb OKUCIICHUS 1
5.7 OKHCAUTETHHO-BOCCTAHOBUTENBHEIE PEAKITHH 1
5.8 OKHUCITUTENHHO- BOCCTAHOBUTEIBHBIC PEAKITUH 1
5.9 O00011IeHNE U CUCTEMATU3ALMS 3HAHNM 110 TEME: «XUMHUYECKas CBS3b. 1
OKHUCIIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUNY
5.10 K.p. Ne5 1o teme: «Xumuaeckas CBs3b. OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIC 1
peakIum
[ToBTOpEHUE
Pezeps
Hroro 68
TemaTuuyeckoe NVIAHUPOBAHUE
9 kyacce
Ne KoanuecTBo Koutpoasnbie | IlpakTuyeckue
pasaeia, Pasneu, Tema ypoka 4acoB padoTsI padoTsI
TeMBbI
1 O000menne 3HaAHMI MO Kypcy 8 ki1acca. XMMHYeCKHe peaKkuu 5 1 -
1.1 Knaccudukanums XuMU4eCKUX COeTMHEHUI 1
1.2 Kiraccudukanys XuMUIeCKUX peaKITuii 1




1.3 CkopocThs XxuMudeckux peakuui. Karanus 1
14 O6001IeHne U cucTeMaTU3aus 3HaHUK TI0 TeMe: « XUMUYECKUEe PeaKIum 1
1.5 K. p. Ne 1 o Teme: «Xumuueckue peakiium» 1
2 XuMHYecKHe peakuu B pacTBoOpax 11
2.1 DIEKTPOIUTHIECKASTACCOTHATIHS 1
2.2 OCHOBHBIE MTOJIOKEHHUS TEOPUH AEKTponuTHYeckoi nucconmanyu (TI/I) 1
2.3 XWMHYECKHe CBOMCTBA KUCIIOT B cBeTe TO/] 1
2.4 XuMHUYECKHE CBOUCTBA KUCIIOT B cBete TO/] 1
2.5 XuMHYecKUe CBOMCTBa OCHOBaHUH B cBeTe TO/] 1
2.6 XHUMHYECKHE CBOMCTBA COJICH B CBETE TCOPHH BJICKTPOIUTHUCCKOM 1
JMCCOLUAIAN
2.7 l'unponus coneit 1
2.8 Pemenwe 3anaq u yrpakHEHHHA 1
2.9 [Lp. Ne 1. Pemenne sxcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «DJIEKTPOIUTHIeCKast 1
JTCCOTIAAITHSIY
2.10 O06001menne 1 cUCTeMaTU3aIUs 3HAHUH 0 TeMe « X UMUYECKHEe PeaKIny B 1
pacTBopax dIEKTPOIUTOBY
211 K.p.Ne 1 mo Teme «XuMHdeckne peakiuy B PACTBOPAX IEKTPOIUTOBY 1
3 HeMeTaJlJILI H HX COeIMHEHHS 26
3.1 OOmas xapaKTepuCTUKAaHEMETAJJIOB 1
3.2 O6bmasxapaktepucTrka 371eMeHToB VIIA TpyImnsl — ranoreHoB 1
3.3 CoenuHeHHs raIoreHoB 1
34 ILp.Ne 2. «M3ydeHne CBOWCTB CONISTHON KHCIOTBDY 1
3.5 OoOmas xapakTepucTrka 3j1eMeHToB VI A - xanskorenos. Cepa 1
3.6 CepoBoaopoa u cynbhuabl 1
3.7 Kucnopoausie coeimHEHUS CephI 1
3.8 ILp. Ne 3. «M3ydyeHne CBOMCTB CEPHOMN KUCIIOTHI» 1
3.9 OObmiasxapakTepiucTHKa XUMHYECKHX 31eMEHTOB VA Tpynmbl. A30T 1
3.10 Amvmvmak. Connt aMMOHUS 1
3.11 [L.p.No 4 «Ilonyyenne amMmmuaka u U3y4eHHE €ro CBOUCTB» 1
3.12 Kucnopoaconep:xaiiye coeMHEeHUs a30Ta 1
3.13 A30THast KHCIIOTa 1
3.14 docdop u ero coeAMHEHHS 1
3.15 OObmasxapakTeprcTuKa 31eMeHToB [V A- rpynmsl. Yriepoa 1
3.16 Kucnopojcoaepkaiiye COeMHEHUS yriiepoa 1
3.17 ILp. Ne 5. «IlonydeHue yriekuciaoro ra3a i U3y4eHUe ero CBOMCTB» 1
3.18 YrieBoaopoabt 1
3.19 Kucnopocoaepskaiiye opraHn4eckie COeTuHCHHS 1




3.20 Kpemuuii 1 ero coeuHeHUs 1
3.21 CHUIMKATHASIITPOMBIIIIIICHHOCTb 1
3.22 [Tomyuenue HeMeTaNIOB 1
3.23 [Mony4yeHue BaKHEUIIMXXUMHUYECKUX COCTUHCHUI HEMETAIIIOB 1
3.24 Penrenue 3anau u ynpakHeHUi 1
3.25 O0001menue 1o reme «HeMeTamabl 1 UX COETUHEHUS 1
3.26 K.p. Ne2 1o teme: «HemeTasmibl 1 UX COSTUHCHHSDY 1
4 MeTaJliIbI M KX COeTHHEHUS 15 1 2
4.1 OO6mrast XapaKkTepUCTHKA METAIIIOB 1
4.2 XUMHUUYECKHE CBOWCTBA METAJJIOB 1
4.3 OObmasxapakTepUCTUKAIIETOYHBIX METAJIOB 1
4.4 OO0mas XxapakTepruCTHKAIIEI0IYHO3eMETbHBIXMETAIIIOB 1
4.5 JXKEcTkocTh BOJIBI M CLIOCOOBI €€ yCTpaHSHHS 1
4.6 [Lp.Ne 6. «ITomyueHne skeCTKON BOJBI M CIOCOOBI €€ YCTPpaHEHHUSD» 1
4.7 AJIOMUHUI U €0 COeANHEHNUS 1
4.8 XKenezo 1
4.9 CoenuneHus xenesa 1
4.10 [Lp. Ne 7 «PemenneskcnepuMeHTaIbHBIX 33/1a4 110 TeMe «MeTaibh» 1
411 Kopposust MeTansioB u crocoObl 3aIIUThI OT HeE 1
4.12 Mertaisl B ipupoze. [lorsarue o meTamurypruu 1
4.13 Pemenne 3aga4 u ynpakHeHUN 1
414 O0001menue 3HaHuil 110 TeMe «MeTalb» 1
4.15 K. p. Ne 3 mo teme «MeTamib 1
8) XuMHUS H OKpYKaouias cpeaa 2 -—- ---
51 XUMHUYECKHUH COCTaB TUTaHETHI 3eMJIs 1
52 OxpaHaoKpyKaloIIeH cpebl OT XUMUYECKOTO 3arpsi3HEHUS 1
6 O000menne 3HAHMIT IO XMMHH 32 KypC OCHOBHOM IKoJbI. IlonroroBka k 7 1 -
OCHOBHOMY Irocy1apcTBEHHOMY IK3aMeHY
6.1 BemectBa
6.2 XHUMHUYECKHE pEAKIIUU
6.3 OCHOBBIHEOPTaHHYECKOMXUMHHU
6.4 OCHOBBIHEOPTaHNYECKONXUMUU
6.5 [ToBTOpenue u 06o61IeHne o Teme. [10roToBKa K KOHTPOJIEHOM padoTe
6.6 Konrponbnas padotaNe4 «HMtorosast mo Kypcy OCHOBHOM HIKOJIBI»
6.7 AHanu3 KOHTPOJIbHOM paboThl. [loaBenenne nToros roga
Pe3eps 2
Hroro 68




KasiennapHo-treMaTuyeckoe njiaHupoBaHue
8 ki1ace

Ne i/

Tema ypoka

XapaKTepMCTmca ACATCIBHOCTH Oﬁy‘laIOIIII/IXCﬂ

Jara

Ilnan

dakr

IlepBoHauyaabHbIe XUMUYEeCKUE MOHATHSA (19 yacoB)

IIpenmer xumuu. Ponb XuMuu B KU3HU
JeoBeKa

OOBSICHSIOT, YTO NMPEAMETOM H3YUCHHUSI XMUMHH SBISIOTCS BELIECTBA, UX CBOWCTBA M MX
npeBpameHus. Pasnmuuaror Tera W BemlecTBa,  BEIECTBA M MaTEpHAJBL
YcTaHaBnMBaIOT MPUYUHHO-CIICACTBEHHBIE CBSI3M MEX]y CBOWMCTBAMH BEIIECTB U HX
NpUMEHEHUEM. XapaKTepH3YIOT MOJOXHUTENbHYI0 U OTPHIATENLHYIO POJb XUMUHU B
JKM3HU COBPEMEHHOTO 00IIecTBa.APryMEHTHUPYIOT CBOE OTHOIICHHE K XeMO(DWINH H
xemodooum.

MeTOIIBI N3y4YCHUSA XUMUU

XapakTepu3yroT OCHOBHBIE METO/IbI U3yUEHHS €CTECTBEHHO-HAYYHBIX TUCIIUTUINH.
[MpuBonAT TpUMEpPH MaTEpPUANBHBIX W 3HAKOBBIX MM CHUMBOJIBHBIX MOJIENIEH,
UCTIOJIb3YeMbIX Ha ypokax (u3ukH, ouonorun u reorpaduu.Cobuparor o0bEMHBIE U
MIapOCTEP>KHEBBIE MOJIENIN HEKOTOPBIX XUMUYECKHX BEIIECTB

ArperaTHLIe COCTOsSHUS BEUICCTB

Paznuuaror Tpu arperaTHBIX COCTOSHHS BEIISCTBA. Y CTAHABIMBAIOT B3aMMOCBSI3U
MEXJy HHMMH Ha OCHOBE B3aWMHBIX HEPeXOA0B.MILTIOCTPUPYIOT 3TH IEPEXOJIbI
npumepamu. Habmro1arT XUMHYECKHH  DKCTIEPUMEHT W 0elaiom BBIBOJBI HA OCHOBE
HaOIIONeHUI

IT. p Ne 1 «3HaKOMCTBO € JIAOOPATOPHBIM
obopynoBanueM. [Ipasuna Th npu padore B
KaOMHETe XUMUN»

Paboraror ¢ jabopaTopHBIM O0OPYJOBaHHEM M HarpeBaTebHBIMU MPUOOpPaMU B
COOTBETCTBHM C TpaBWJaMHM TEXHHKH O€30MacHOCTU.BBIMOMHIIOT —mpocTreiimue
MaHMITYJSIIMKA ¢ JTaOOpaTOpHBIM OOOpYIOBaHUEM: C JIAOOPATOPHBIM ILTATUBOM, CO
CcOUPTOBKOH. OPOpMIISIIOT OTUET O IpoIesIaHHOM padoTe

dusznueckue SIBICHUS B XUMHHU

Paznuuaror Qu3nueckue W XMMUYECKUE SIBIICHHS, YWCTBIE BEMIECTBA W CMECH.
Knaccupuuupyror cmecu.llpuBogsar npumepsl cMeceil  pazIMYHOrO arperaTHOTO
COCTOSIHUS. Y CTaHABIMBAIOT NPUYMHHO-CICICTBEHHBIE CBS3M MEXAY (U3NYECKUMH
CBOWCTBaMHM BEUIECTB CMECH M CITOcOOaMH UX pa3/ieieHusl. Pa3nuyaroT ux, OMUCHIBAIOT
U XapaKTepU3yIOT IPAKTUYECKOE 3HAUCHHE.




ILp.Ne 2 «AHamU3 MTOYBBD»

Paborator ¢ 5abopaTopHbIM O0OpPYAOBaHHEM M HarpeBaTeJIbHBIMH IpUOOpaMH B
COOTBETCTBHH C MPABUIAMH TEXHHKH 0€30IMacHOCTH. BEIMOIHAIOT npocTeiinie mpruéMbl
oOpameHuss ¢ J1a0OpaTOpHBIM  OOOPYAOBaHMEM:  BOPOHKOH,  (QHIBTpPOM,
cnupToBKOi. HabmromaroT 3a CBOMCTBaMHU BEIIECTB M SBJICHHUSMH, MPOUCXOISAIIUMH C
BenrecTBaMU. OHCHIBAIOT XUMHYECKHI 3KCTIEPUMEHT C MOMOIIBIO PYCCKOTO (POJHOTO)
S3bIKA U A3bIKa XUMHU./IeT1atoT BBIBOJBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO SKCIIEPHIMEHTA

7 ATOMHO-MOJIEKYJISIPHOEYICHHE. OOBSCHAIOT YTO TAKOE XUMHUYIECKHH AIEMEHT, aTOM, MOJIEKYJIa, aJUTOTPOTIHSI, NOHBI.
XHUMUYECKHE SIIEeMEHTHI Pasnmuyaror TpocThie W CIOXKHBIE BEMIECTBa, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJICKYJIIDHOTO ~ CTPOCHUS. Ycmanasnuearom TPUUNHHO-CICICTBEHHBIE  CBSI3H
MEXY COCTABOM MOJIEKYJ U CBOMCTBaMH aJUIOTPOIHBIX MOAM(UKAIINI KUCIOpOa.
DopMyIHPYIOT OCHOBHEIE MTOJIOKEHUS aTOMHO-MOJIEKYISIPHOTO YUSHHS
8 3HaKN XUMHYECKUXIIIEMEHTOB. HazpiBatoT W 3amMCHIBAIOT 3HAKH  XUMHYECKHX  OJIEMEHTOB.  XapaKTepU3YIOT
[Mepuoanueckast TabIMIIa XUMHYECKIX WHPOPMAIUIO, KOTOPYIO HECYT 3HAKH XUMHUYECKUX DIIEMEHTOB.
anementoB /I. I.Menpeneena OOBACHSIOT STUMOJIOTUYECKHME Hayajda Ha3BaHUM XUMWUYECKHUX DIIEMEHTOB U UX
OTHeNbHBIX Tpynn. OMUCBIBAIOT CTPYKTYPY TaOMWIBI XUMHUYECKHX snemeHtoB J[. U.
MenpgeneeBa. Pa3nuuar0T KOPOTKONEPUOAHBIA M JIMHHONEPUOAHBIA BapHAHTHI
[Tepuoauueckoii cuctemsl J. 1. Menneneena
9 Xumudeckue GopmyIibt OTOOpaXKaAIOT COCTAB BEIECTB C MOMOIIBI0 XUMUYECKUX (Popmyit.Pa3inyaroT UHACKCHI
u ko3 duimeHTel. HaxomsT OTHOCUTENbHYIO MOJICKYJISPHYIO MacCy BEIIeCTBA U
10 Xumunueckue GopMyIibl MAacCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTa B COeAUHEHUU. TpaHCcIupytoT HH(OpMaIHIo,
KOTOPYIO HECYT XUMHUYECKHE (POPMYJIBI
11 BanentHocTh OOBACHSIOT YTO Takoe BaJCHTHOCTh. [IOHMMAIOT OTpaKeHHE MOPSAKA COCIMHEHUS
aTOMOB B MOJIEKYyJax BEIIECTB IOCPEJCTBOM CTPYKTYPHBIX (opmyn. Yuarcs
12 BanerTaOCTS COCTaBIATH POPMYIIBI COEAMHEHWH 10 BAJIGHTHOCTH W ONPEIEISATh BAJICHTHOCTh
3JIEMEHTA 110 POpMYyJIe ero COSTUHEHUS
13 XUMHUUECKHE PEaAKIINH. XapakTepu3yroT XUMUYECKYI0 PEaKIHI0 M e€ YYaCTHUKOB (peareHTbl M MPOIYKTHI
peaxun). OnMCHIBAIOT MIPU3HAKT " YCIIOBUS TEYEeHUS
XUMHYECKUXPEAKIUH. Pa3nnyaroT HSK30TepMHUYECKHE H OSHAOTEPMHUYECKHE PEaKIUH.
COOTHOCST peaKIy TOPEHUS U IK30TEPMHUUECKUE PEaKIINH.
14 3aKOH COXpaHEHHS MacChl BEIIECTB. DOopMyIUpPYIOT 3aKOH COXpaHeHHsT Macchl BemecTB. COCTaBIAIOT HA €ro OCHOBE
XUMHUUYECKHE yPaBHEHUS XMMHUYECKUE ypaBHEHUs. TpaHCIHUPYIOT WHPOPMALHMIO, KOTOPYIO HECYT XUMHUYECKHUE
15 XUMHUUECKHE ypaBHEHUS ypaBHEHHUS. DKCIEPUMEHTAIBHO MOATBEPKIAIOT CIPAaBEUIMBOCTh 3aKOHA COXPaHEHUs
Macchl BEIIeCTB
16 THIBI XUMUYECKUX PEaKIUi KnaccupunupyroT XHMUYECKHe peakify IO MPU3HAKY YMCIIa U COCTaBa PEarcHTOB H
17 THIBI XMMUYECKUX PeaKLuii MPOJYKTOB. XapaKTEePU3YIOT POJIb KaTAIU3aTOpa B MPOTEKAHUN XUMHUYECKON peaKilvy.
HaGnronaroT ¥ ONUCHIBAIOT XUMHYECKHH OJKCIIEPHMEHT C TIOMOIBIO PYCCKOro
(poIHOTO) SI3bIKA U SI3BIKA XUMHH
18 [loBTOpenue u 06001IEHNE TEMBI [Mony4aroT XUMHUUYECKYI0O MH(QOPMAIMIO M3 Pa3MYHBIX HCTOYHHMKOB. [IpencraBisior

«HadgapHbIe MMOHATHS ¥ 3aKOHBI XUMHUMD)

I/IH(bOpMaLII/IIO 10 TEMC B BUIC Ta6JII/II_I, CXEM, OIIOPHOI'0 KOHCIIEKTa, B TOM YHCJIE C




npumeHeHueM cpeactB MKT AHamm3upyioT 1 0000IIAIOT TEeMAaTHYECKUA MaTEpHal;
JIAIOT OTIPEJIEIICHHSI TOHSATHSAM TI0 TEME; BBITIONHSIOT YIPAKHEHHUS [0 TEMe

19

K.p.Ne 1 «HauanbHble MOHATHUS U 3aKOHBI
XUMUI

BomonHsaioTr  KOoHTposbHYI0 — pabotry. IIpoBomsT  peduiekcuio  coOOCTBEHHBIX
JOCTIDKEHUH B TIO3HAHWM TE€MbL. AHAJIM3HPYIOT Pe3yiabTaThl KOHTPOJIBHOW pabOTHl U
BBICTPANBAIOT ITyTH JOCTHXKEHUS KEJIAEMOI'0 YPOBHS YCIEIIHOCTH

BaxHeiilmme npexacraBm

TeJIU Heopraun4yeckux BeuecTs. KojimuectBenHbie 0THOMIEHHs B xumMuu (18 u)

20

Bosnyx u ero cocras

XapakTepru3yoT 00bEMHYIO JTOJII0 KOMIIOHEHTa TAaKOi MPUPOIHOI ra30BOW CMECH, Kak
BO3/[yX, M PACCUUTHIBAIOT €€ 1Mo 00BEMY 3Toi cMecu. OnMUCHIBalOT OOBEMHBIN COCTaB
aTMOC(EpHOTO BO3JyXa M MOHHUMAIOT 3HAUYEHHE IOCTOSHCTBAa 3TOTO COCTaBa ISl
310pPOBBSI.

21

Kucnopon

XapakTepu3yroT 030H, KaK JIOTPOIIHYIO MOIU(PHUKALNIO KHCJIOpOJa.
OnHCHIBAIOT (1)I/I3I/I‘-IGCKI/IC U XHUMHUYECKHEC CBOP'ICTBa, IMMOJTy4CHUC W TMPUMCHCHUC
KHCJIOPOJia C MCIIOJIB30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
YcTaHaBNMBAOT NPUYMHHO-CIICIACTBEHHBIE CBSI3HM MEXKAY (U3UUYECKUMH CBOHCTBAMH
KHciopoga W cmocobamm  ero  cobupamma.  IIpoBomsar,  HaOmromaroT u
OTMCBIBAIOT XUMHUYECKHI SKCIIEPUMEHT TI0 MOIyYSHHIO, COOMPAHHIO M PACIIO3HABAHHIO
KUCIIOPOJia ¢ COOMIOICHUEM NPABIII TEXHUKHU O€30I1aCHOCTH

22

OKcuabl

BoelaensioT CymecTBEHHbIE TPU3HAKKM OKCUAOB. JlaloT Has3BaHUS OKCHIOB IO HX
dopmynam. CocTaBigrOT GOpMYIIBI OKCHIIOB MO0 UX Ha3BAaHUSM. XapaKTEPU3YIOT TaKHIX
MPEJCTaBUTENECH OKCUIOB, KaK BOJA, YTIIEKUCIbIN a3 U HETalllEHAs! U3BECTh

23

Bonopon

XapakTepus3yIoT COCTaB MOJICKYJIbI, (DU3MUSCKHUE U XUMHUUECKHUE CBOMCTBA, MOJYUYCHHE
U TpUMEHEHHE BOJOPOAA. Y CTAHABIMBAIOT IPUYWHHO-CIEACTBEHHBIE CBS3H MEXIY
(hM3UYECKUMH CBOHCTBAMH U CIIOCOOaMU COOMpPaHUsS BOIOPO/AA, MEXIY XUMHUECKUMHU
CBOWCTBAMH U €r0 IPUMEHEHHEM.

24

ILp. Ne 3 «Ilomydenue, coonpanue u
pacro3HaBaHUE ra30B

Paborator ¢ abopaTropHbIM OOOPYJOBaHMEM M HArpeBaTeIbHBIMH MPHOOpaMH B
COOTBETCTBHM C TMpaBWJIAMH TEXHHKH O€30MacHOCTH. BBIMONHSAIOT —mpocreiimme
mpueMbl oOpamieHuss ¢ J1abopaTOpHBIM OOOPYJOBaHHEM: COOMpaTh NPUOOpP IS
MOJYYEHUS Ta30B, MPOBEPATH €r0 HA TEPMETHYHOCTh W UCIIOJIL30BATh ISl TIOJTYdEHHS
Bosopoga. CoOuparoT BOJOPOA METOJOM BBITECHEHHS BO3[yXa W PAaCHO3HAIOT €ro.
HaGnronator 3a CBOMCTBaMH BELIECTB U SBICHUSMH, IPOUCXOASIINMHU C BEILIECTBAMHU.
OnuchIBalOT XUMUYECKUH SKCIEPUMEHT C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HIIH
POIHOTO) sI3bIKa W s3bIKa XMMHUH. COCTABISIOT OTYET MO pe3yNbTaTaM MpPOBEJICHHOTO
IKCTIEPUMEHTA

25

Kucnotsr

AHaMM3UPYIOT COCTaB KHUCIOT. Pacmo3HaroT KUCIOTHL € IOMOILIBI0 HMHIUKATOPOB.
XapakTepusyloT npelICTABUTEICH KUCIOT: COJSHYI0 M CEpHYI0. XapaKTepU3yloT
PacTBOPUMOCTh COCTMHEHUI C TIOMOIILIO TAOJUIIBI pACTBOPHUMOCTH.

YcTraHaBIMBalOT MPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKJYy CBOWCTBaMHU COJISTHOM U
CEPHOM KUCIIOT U 00JACTAMH MX TIPUMEHEHMS.

26

Conu

XapakTepusyloT COJNM KaK MPOAYKThl 3aMEIICHHUS BOJOPOAa B KHUCIOTE Ha METajll.
3anuceiBaroT GopMyIIBI colieit o BaieHTHOCTH. Ha3pIBaroT conu 1o gpopmyiam.




Hcronp3yroT TabInIy pacTBOPUMOCTH JJISI XapaKTEPUCTHKN CBOUCTB cojiei. [IpoBoasT
pacuétsl 1o popmMyiaM coJeit

27 KonnyecTBo BemecTBa OOBACHSIOT YTO TaKOE KOJIMYECTBO BEILECTBA, MOJIb, IOCTOSIHHAS ABOTaApO, MOJISIpHAS
Macca
28 MonspHbIif 00BEM Ta30B OOBSCHAIOT YTO TaKOe MOJSIPHBIA OOBEM Ta30B, HOPMaJIbHBIE YCIIOBHUS. Pemaror
3a/laydl C WCTOJH30BAHMEM TMOHATHI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBINA 00BEM Ta30B», KIOCTOSTHHASE ABOTaIpoy.
29 Pemenne pacueTHBIX 3a1a9 Pemaror 3amaum ¢ MCIONB30BAaHMEM MOHATHH «KOJIHYECTBO BEIIECTBa», «MOJSApPHAsS
Maccay, «MOJISIPHBII 00bEM T'a30BY», KIIOCTOSTHHASI ABOTaZpo»
30 Pacu€rpl Mo XUMHYECKIMYpPaBHEHUSIM XapakTepu3yloT KOJIHMYECTBEHHYI0 CTOPOHY XHMHUYECKHMX OOBEKTOB M IPOIECCOB.
Pemator 3amaunM ¢ MCHONB30BaHMEM TMOHITUH «KOJMYECTBO BELIECTBA», «MOJISIpHAs
Maccay, «MOJISIPHBIN 00bEM T'a30B», «IIOCTOSTHHAS ABOTaIpO»
31 Pacu€Tpl Mo XUMHYECKIMYpPaBHEHUSIM
32 Bopa. OcHoBanust OOBACHSIOT YTO TaKOE€ «OCHOBaHUS», «IIETOYM», «KAYeCTBCHHAs PEAKIHS»,
«uHaukaropy. KiaccmpuuupyloT — OCHOBaHMsT TIO PacTBOPUMOCTH B BOJE.
OnpenensifoT TPUHAIIEKHOCTH HEOPTaHMYECKUX BEIIECTB K KIACCYy OCHOBaHWM 110
¢dopmyne. XapakTepu3yloT CBOWCTBa  OTHENBHBIX  IPEICTaBUTENEH  OCHOBAaHUU.
Hcnonp3yroT Tabnuily pacTBOPHUMOCTH IS OTIPEACTICHAS] PACTBOPHUMOCTH OCHOBAHHIA.
33 PactBopbl. MaccoBasmonsipacTBOPEHHOTO OOBSICHAIOT  YTO  TaKOe  «MaccoBas  JIOJII  PacTBOPEHHOTO  BEIIESCTBay.
BellleCTBa YcTaHaB/IMBalOT aHAJIOTUM C OOBEMHOW JIOJIeH KOMIIOHEHTOB Ta30BOM CMECH.
34 PacTBOpBL. MaccoBasi0IspacTBOPEHHOTO Pemrarot 3a1aun ¢ UCTIONIB30BaHUEM MOHATHH «MaccoBasi OIS JIEMEHTa B BEIIECTBEY,
BEIecTRA «MaccoBasi JIONST PACTBOPEHHOTO BEIIECTBa», «oOBEMHasl OIS Ta3000pa3HOro
BEIIECTBA»
35 IL.p. Ne 4 «Ilpurororyienue pactBopoB cosieli | PaGorator ¢ nabopaTopHbIM 00OpYy/IOBaHMEM W HarpeBaTeJIbHBIMU NPUOOpaMU B
C UX 3aJJaHHOH MacCOBOW J0JIei» COOTBETCTBHHM C TpaBHJIAMH TEXHHKH 0€30MacHOCTH. BBIMOMHSAIOT mpocteiimue
mpueMbl o0paieHusi ¢ J1abopaTOpHBIM 00OpPYAOBaHHUEM: C MEPHBIM IIMIMHAPOM, C
Becamu. HaOmronaroT 3a CBOWCTBAMHM BEIIECTB M SBICHHUSMH, TMPOUCXOJSAIIUMH C
BeniecTBaMy. OIMUCHIBAIOT AKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIH
POJTHOTO) SI3bIKAa W s3bIKAa XUMUH. COCTABISAIOT OTYETHI IO PE3yNIbTaTaM IPOBEIEHHOTO
JKCIIEPUMEHTA
36 O0o0mieHre U crucTeMaTU3alys 3HAHAN TI0 [Mony4aroT XUMHUYECKYI0O WHQOPMAIMIO M3 Pa3]IMYHBIX HCTOYHHKOB. [IpencraBisror
TeMme: «BaxHeilme npeacraBuTenn MHQOPMALUIO 110 TeMe B BHJIE TAOJHI, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIIE C
Heoprannyeckux BeniecTB. Konmnuectsennsie | mpumenenneM cpeiacts MKT AnanmusupyroT M 0000IIAIOT TeMaTHYECKHH MaTepual;
OTHOIICHUS B XUMHUY JIAIOT OTIPEJIENICHHSI TOHSATHAM TI0 TeME; BBITIONHSIOT YIPAKHEHHS 110 TeMe
37 K.p.Ne2 no teme: «Baxneiiiue BemonHstor  koHTponbHYR — paboty. [IpoBomsr  peduekcuio  COOCTBEHHBIX
NPEeACTaBUTENN HEOPTaHUIECKHUX BEIIECTB. JIOCTHXKCHUN B MO3HAHMM TEMbl. AHAIM3HUPYIOT Pe3yJbTaThl KOHTPOJIBHON pabOTHI U
KonuuecTBeHHBIE OTHOIICHHS B XUMHM BBICTPAUBAIOT ITyTH JTOCTHXKEHUSI KEJTAEMOT0 YPOBHS YCHEITHOCTH
OcCHOBHBIE KJIACCHI Heopranunyeckux coegunenmii (11 u)
38 Oxcuipl: KnaccuuKaims U CBOMCTBa OOBSCHAIOT YTO Takoe Hecoieo0pa3yomue OKCHABI, COJe00pasyIoe OKCHIBI,

OCHOBHBIE OKCH/[IbI, KCJIOTHBIE OKCH/IBI. XapaKTEePU3YIOT 00IINe XUMUUECKHE CBONCTBA
coJIe00pa3yIoUMX OKCHIAOB (KHCIOTHBIX M OCHOBHBIX) COCTaBISIOT ypaBHEHHS




peakiuii ¢ ydacTHeM OKCHAOB. HaOiromaloT W ONMUCHIBAIOT PEAKIMH C Yy4acTHEM
OKCH/IOB C TIOMOIIBIO €CTECTBEHHOrO (PYyCCKOrO WM POIHOTO) sI3bIKa W S3bIKa
xuMud. [IpoBOAST OMBITHI, MOATBEPKIAIOIIME XUMUYECKHE CBOMCTBA OKCHUIOB C
COOJIFOICHUEM TIPaBUJI TEXHUKY 0€30TIaCHOCTH

39 OcHoBaHUS: KiTaccH(DUKAITUSI U CBOMCTBA CoCTaBIAOT ypaBHEHUSI peakuii ¢ ydactueM ocHoBaHuii. Habmomaror wu
OTHCHIBAIOT PEaKIUU C YJaCTHEM KHCIOT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOrO HIIH
POIHOTO) SI3BIKA W sI3bIKA XUMHH. [IpOBOJST OMBITHI, MOATBEPKAAIOMINE XUMUUECKUE
CBOWCTBa OCHOBAaHUH, ¢ COOIOACHUEM PABUII TEXHUKH O€30IaCHOCTH
40 Kucnotsl. Kitaccndukarms kuciot XapakTepusyloT o0Impe XUMU4eckue cBoiictBa KuciaoT (CocCTaBisIOT ypaBHEHHS
41 CBOIiCTBa KUCIIOT peaxiuii ¢ yqactreM KuciaoT.HalmromaoT v ONUCHIBAIOT peakliy ¢ yYaCTHEM KHCIIOT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POAHOTO) SI3bIKA U A3bIKA XUMHU.
[TpoBOASAT OMBITHI, MOATBEPKIAIONINE XHMUYECKUE CBOMCTBA KUCIIOT, C COOIOACHUEM
MPaBIII TEXHUKN 0€30MIaCHOCTH
42 Knaccudukamus coneit Paznu4aroT MOHSTHS «CPEeIHUE COJI, KKUCIBIE COI», K\OCHOBHBIE COJIH.
43 CBoiicTBa coJeit XapakTtepuszyloT oOmmMe XuMuueckue CcBoWcTBa cojieil. CoCTaBISIIOT ypaBHEHUS
peakuuii ¢ yuyactuem colieil. HaOmoqaroT u ONMChIBalOT PEakUK € YYacTHEM COJICH C
MTOMOIIIBIO €CTECTBEHHOTO (PyCCKOTO WIJIM POJHOTO) S3bIKa W sA3bIKa XuMuH. [IpoBomsT
OTIBITHI, TIOATBEPKAAONINE XUMHUYECKAE CBOWCTBA COJEH C COONIONEHHEM TPaBHII
TEXHUKHU 0€30MacHOCTH
44 ['enernueckas cBsI3b MEXIY KilaccaMu XapakTepu3yloT TIOHSATHUE «TECHETUYECKUM pAn». HILmIOCTpUPYIOT TEHETUYECKYIO
HEOPraHWYECKNX BEIIECTB B3aMMOCBSI3b M€Ky BEI[ECTBAMH:
45 I'eHeTHYeCcKas CBA3L MEXKLY KIIACCAMU MPOCTOE BEMIECTBO — OKCUJ — THIPOKCHJ — COJb. 3allUCBHIBAIOT YPaBHEHUS
HEOPraHWYECKNX BEIIECTB peaxiuii, COOTBETCTBYIOIIMX IIOCJIEAOBATENIbHOCTH  («IIETIOUKe») IMpeBpaIleHui
HEOPraHMYECKHUX BEUICCTB Pa3IMYHBIX KIaCCOB.
46 ILp. Ne 5 «Pemenne sxciepuMeHTAITBHBIX VYuarcs oOpamatbess ¢ gabopaTOpHBIM — OOOpPYJOBaHMEM ¥ HArpeBaTeIbHBIMU
3a1a9» npubopaMu B COOTBETCTBHM C TIpaBWJIAMH TEXHHKH 0€301acHOCTH, Paclio3HaBAThH
HEKOTOpbIE aHWOHBI M KaTHOHBL. HabOmromaloT cBOWCTBA  DJIEKTPONUTOB |
MPOUCXOMSIINE C HUMHU siBIeHHsA. HaOmogaroT W ONHCHIBAIOT PEAKIUU C YYacTHEM
JIEKTPOJIUTOB C TMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) fA3BIKA U S3bIKA
XuMuu. PopMyJIHPYIOT BBIBOJIbI I10 PE3YJIBTaTaM IIPOBEIEHHOTO SKCIIEPUMEHTA
47 O0o00mieHre U crucTeMaTU3alHs 3HAHUN TI0 [Mony4aroT XUMHUUYECKYI0O WHQOPMAIMIO M3 Pa3IMYHBIX HCTOYHHKOB. [IpencraBisror
TeMe: «OCHOBHBIE KJIACCHI HEOPraHNYCCKUX I/IH(i)OpMaIII/IIO II0 TEME€ B BHUIC TaGJ’II/IH, CXEM, OITOPHOI'0 KOHCIIEKTa, B TOM YHUCJIE C
COEJIMHEHUID npumenenueMm cpencts UKT AnanusupyrorT n 000011a0T TeMaTH4YeCKUi Marepua;
JAIOT ONpeJeNICHHs] OHATHAM II0 TEME; BBIIOIHSIOT YIPAKHEHHS 110 TEMe
48 K.p. Ne3 1o teme: «OcHOBHBIE KIIacChl BeimonHstoT  KOHTpONBHYIO — pabory. [IpoBomsar  peduiekcnio  coOCTBEHHBIX
HEOPraHWYECKUX COCIUHEHUI JIOCTHKEHUH B MO3HAHWM TEMBl. AHAIM3HUPYIOT Pe3yJbTaTbl KOHTPOJIBHON pabOTHI U
BBICTPAUBAIOT ITyTH JTOCTHXKEHUS KEJTAeMOT0 YPOBHS YCHEITHOCTH
Ilepuoguyecknii 3axon u [lepnoanueckas cucrema xumnueckux 3j1emeHToB /1. U. MenaeseeBa u ctpoeHue aroma (8 1)
49 EctecTBenHbie OOBACHSIOT MPHU3HAKHU, MTO3BOJIAIONINE OOBEAUHATD TPYIIBI XHMHUYECKUX 3JIEMEHTOB B

CEeMEHCTBaXUMHUUIECKUXIIIEMEHTOB. AMpoTep

©CTECTBCHHBIE CEMEWCTBA. PacKpBIBAIOT XUMUYECKUN CMBICHT (3THMOJIOTHIO) Ha3BaHWIH




HOCTBb

€CTECTBCHHBIX CEMEHMCTB. APryMEHTHPYIOT OTHOCHTEIBHOCTh Ha3BaHUS «UHEPTHBIC
raspl». OOBACHAIOT YTO Takoe «aM(poTepHbIe coeAMHEHus». HabmromaoTt u
OTIMCHIBAIOT PEaKIMH MEXy BEIIECTBAMU C TIOMOIIBI0 PYCCKOTO (POIHOTO) SI3bIKA U
S3bIKa  XUMHH. XapaKTePU3YIOT JBOWCTBEHHBIA XapakTepe CBOWCTB aM(QpOTEPHBIX
OKCUJIOB W THUAPOKCHIOB. [IpOBOAAT OMBITHI MO MONYYCHUIO U TOATBEPKICHUIO
XUMHYECKHUX CBOMCTB aM()OTEPHBIX OKCHIOB M T'MIPOKCHIOB C COOJIOACHHEM IPaBHII
TEXHHKH 0€30IMacHOCTH.

50 OtxkpsiTue /1. . MenaeneeBbiM Paznuuarot €CTECTBEHHYIO u HCKYCCTBEHHYIO
Tlepuonueckoro 3aKoHa KJIaCCU( KA. APTYMEHTHPYIOT OTHECEHHE ITepuoanyeckoro 3aKOHa K

€CTECTBCHHOM Kiaccupukanuu. MoAenupyroT XMMHUYECKHE 3aKOHOMEPHOCTH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa M IPEACTaBICHHEM WX B
MPOCTPAHCTBEHHO-TPaPUUECKON MM 3HAKOBO-CUMBOJIMYECKON hopme

51 OCHOBHBIE CBEJICHUS O CTPOCHHUHU aTOMOB. OOBACHSIOT YTO TAKOE «IPOTOHY», KHEUTPOHY, «3IEKTPOH», KXUMHUUECKUH IIEMEHT»,
«MaccoBoi yucnoy». ONUCHIBAIOT CTPOCHUE A1Ipa aToMa ucnoib3ys [lepuonnueckyro
cucTeMy xuMuieckux 3memMeHToB J[. M. Menneneera. [lomydyaror nHGOpMAIIHIO 1O
XMUMHHU U3 PA3IUYHBIX HCTOYHUKOB, aHAIU3UPYIOT €€.

52 CtpoeHue 3MeKTPOHHBIX 000JI0YEeK aTOMOB OOBSICHAIOT YTO TaKOE AIIEKTPOHHBIN CIIOHN WITH SHEPTeTHUeCKUH YpoBeHb. COCTaBISIIOT
CXEMBI PACHPEAEICHUS IEKTPOHOB IO 3JIEKTPOHHBIM CJIOSM B 3JIEKTPOHHOM 000510UKe

53 Ilepuoanueckas cucreMa XUMHYECKHX PackpbIBaroT (U3MUECKUI CMBICI: TOPSIIKOBOIO HOMEpa XHMHUYECKOTO JIIEMEHTa,
anemenToB J[. . Menneneesa HOMepa Iepuoja ¥ HoMmepa Trpynibl.OOBSCHSIOT 3aKOHOMEPHOCTH HW3MEHEHHUSI

METAINIMYECKUX W HEMETAIIMYECKHX CBOMCTB XHMHUYECKMX DJJIEMEHTOB U HX
COEIMHEHNH B IEPHO/IAX U IpyMIax

54 XapaKkTeprUCTHKAa XUMHUYECKOTO DJIEMEHTa Ha | XapakTepu3yloT XHMHUYECKHE 3JIEMEHThl 1—3-r0 MepuoJoB MO WX MOJOXEHUIO B
OCHOBAaHMM €T0 MOJIOXKEHUS B Ilepuonnueckoit  cucteme  xumuueckux anemeHtoB [ UW. Menneneesa.
ITepuomuueckoii cucteme ApPryMEeHTHPYIOT CBOWCTBa OKCHAOB W THJPOKCHAOB METAIJIOB M HEMETAJJIOB

IOCPEACTBOM YPABHEHHH PEAKIMH

55 O060011eHne 1 cucTeMaTu3alys 3HaHUH TI0 [lonmy4aroT XMMHYECKYI0 MH(POPMALMIO M3 PasIMUHBIX HCTOYHHMKOB. lIpencTaBisioT
teme: «llepnonndeckuii 3aKoH U WHPOPMAIIMIO TI0 TeMe B BHJE TaOIUIl, CXEM, OMIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
IIepunonnueckast cucreMa XMMHU4ECKUX npumeHeHneM cpeactB KT AHanusupyroT u 0000IIal0T TeMaTH4eCKUid MaTepHa;
anemeHToB /I. 1. MennieneeBa u crpoenune JIAIOT OIPEIEIICHUS TIOHATHUAM 10 TEME; BBINOIHAIOT YIPAXKHEHUS 110 TEME
aToMa»

56 K.p. Ne4 1o teme: «llepmommuecknii 3akoH | BeImomHsAIOT ~ KOHTponbHyr0 — paboty. IIpoBomst peduiekcnio  COOCTBEHHBIX
u lleprnonnyeckast cucteMa XUMHYECKUX TOCTHKEHUH B TIO3HAHMH TEMBl. AHATU3UPYIOT PE3YyIbTaThl KOHTPOIBHON paboOThHI U
anemeHToB /I. 1. MennieneeBa u crpoenue BBICTPAUBAIOT IYTH TOCTHKEHHS KEJIAEMOTO YPOBHS YCIEIIHOCTH
aToMa»

Xumuueckas cBsi3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE peakuuu (10 1)
57 MoHHas xumMudeckas CBA3b OOBSCHAIOT YTO TaKO€ MOHHAS CBSI3b, MOHBL. XapaKTEPU3YIOT MEXaHU3M OO0pa30BaHUs

noHHOUW cBs3u. COCTaBISIOT CXEMBI O0pa3oBaHUS HWOHHOW CBs3U. VICTIONB3yIOT
3HAaKOBOE MojienupoBanre. OMNpenensoT THII XHUMHUYECKOH CBs3M 10  (Qopmylie

BCIICCTBA. HpI/IBO,Z[SIT npuMEpsl BCHICCTB C HOHHOH CBSI3bI0. Y CTaHABIMBAIOT




NPUYIUHHO-CJICACTBECHHBIC CBA3HM MCXKIY COCTaBOM BC€HICCTBA W BUIAOM XUMHAYECKOU
CBsA3H, MECXKOY WOHHOHN CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHHUEM BCHICCTBA, MCKIY
KpUCTAJUIMYCCKUM CTPOCHUCM BCIICCTBA U €TO (1)I/I3I/I‘-ICCKI/IMI/I CBOICTBaMH

58

KoBanenTHas xuMuueckas CBS3b.
KoBanentras HEMOJIsIpHasA XUMUYCCKas CBA3b

OOBSICHAIOT YTO TaKOe KOBAJICHTHAS CBS3b, BaJCHTHOCTH. COCTABJISIOT CXEMBI
00pa3oBaHMs KOBAJICHTHON HEMOJSIPHONW XUMHYECKOW CBs3W. VICIONB3YyIOT 3HAKOBOE
MoenrpoBanue. OpeestoT THIT XUMHYECKOH CBS3H 10 (popMyIie BelecTsa.
[IpuBoasT MpuMepsl BELIECTB C KOBAICHTHOM CBS3bIO. Y CTAHABIMUBAIOT MPUYMHHO-
CJICJICTBEHHBIC CBA3M MEXKY COCTAaBOM BEIIECTBA M BUJOM XUMHUYECKOM CBSI3U, MEXKIY
KOBAJCHTHOW CBSI3bI0 W  KPHCTAUIMYECKHIM CTPOSEHHEM  BEIIECTBA, MEXIY
KPUCTAIUTMYECKUM CTPOCHHEM BEIIIECTBA U €r0 (PM3NIECKIMH CBOHCTBAMH

59

Kosanentnas MoJigpHasA XUMHUYCCKas CBA3b

OOBACHSIOT YTO TaKoe KOBAJICGHTHAs MOJSpHAs CBS3b, JJIEKTPOOTPULIATENBHOCTE,
BO3rOHKa MK cyomumarms. COCTaBISIFOT CXeMbl 00pa30BaHUs KOBAJIEHTHON MOJIIPHON
XUMUYECKOH CBS3H. Hcnons3yoT 3HaKOBOE MOJEIIUPOBAHUE.
XapakTepu3yroT MEXaHU3M oOpa3oBaHus MOJISIPHOM KOBaJICHTHOMN
cBs3u. ONpenensoT TH XUMUYeCKoH CBs3u 1o  (opmyne BemecTBa. lIpuBomsT
NpUMEPHl BEUIECTB C KOBAJICHTHON MOJSPHOW CBS3bIO. YCTaHABIMBAIOT MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXIY COCTaBOM BEIIECTBA M BUJOM XHMUYECKOW CBSA3U, MEXKIY
KOBAJICHTHOM CBA3bBIO u KPUCTAJUINYECKUM CTpOCHUEM BC€IICCTBA, MCXKOYy
KPUCTAUIMYECKMM CTPOCHHMEM BellecTBa M €ro (U3MYECKUMH CBOHCTBAMHU.
CocrapisoTr (GopMyJsibl  OWHAPHBIX COCAUHCHHMM IO BAJCHTHOCTH M HAXOJIAT
BAJICHTHOCTH 3JIEMEHTOB N0 opMyJie OWHAPHOTO COCTUHEHHUSI.

60

Mertaminueckas XUMHYECKas CBA3b

OOBACHIIOT 4YTO Takoe MeTajuindeckass CBs3b.COCTABISIOT CXeMbl 00pa3oBaHUS
METAJJIMYECKON XUMHUYeCKOi cBa3u. lcmosnp3oBaTh 3HAKOBOE MOJEIHPOBAHME.
XapakTepu3yroT MexXaHu3M O0O0pa3oBaHUS METAUIMUECKON CBS3H.ONpEeNesiioT THIT
XUMHYECKON CBs3W 1O ¢opmyine BemiecTBa. [[puBOAST mpuUMepsl BEHmIECTB C
METaJUIMYECKONH CBA3BIO. YCTaHABIMBAIOT MPUYMHHO-CICACTBEHHBIE CBSI3U MEXAY
COCTaBOM BfUIeCTBa W BUJIOM XUMHYECKOM CBs3H, MCXKOY MeTaJJIMYeCKOM CBSA3BIO U
KPUCTAJUIMYECKUM CTPOEHUEM BEIIECTBA, MEXIY KPHUCTAJUIMUYECKHM CTPOSCHUEM
BEIIEeCTBA U €ro (PU3MIECKUMHU CBOWCTBAMHU.

61

CrerneHp OKUCICHUS

62

CrerneHp OKUCIEHUS

OOBACHSIOT YTO TAKOE «CTEMEHb OKHCICHUS», «BaJCHTHOCTH».COCTABISIOT (HOPMYJIBI
OMHApHBIX COEOWHEHWH Ha OCHOBe 00mero crocoba ux Ha3BaHUH.CpaBHUBAIOT
BaJIEHTHOCTh M CTEIIEHb OKHUCJIEHHA. PaCCUMTHIBAIOT CTENIEHN OKHUCIIECHHUS I10 (I)OpMy.HaM
XMUMHUYECKUX COSAMHEHNH

63

OKHUCITUTETFHO-BOCCTAHOBUTEIIHHBIC
peaxiun

64

OKHUCITUTENHHO- BOCCTAHOBUTEIIHHBIC
peaxmun

OOBSACHSIIOT YTO TaKO€ OKHCIUTEIHLHO-BOCCTAHOBUTEILHEBIE pcaKknnu, OKUCIUTCIIb,
BOCCTaAHOBHUTCIIb, OKHCJICHHE, BOCCTaHOBJ’IeHI/IC.KJ'IaCCI/Iq)I/IL[I/IpyIOT XHUMHUUYCCKHE
pCaKLII/Iﬁ 0 MNpHU3HAKY «HU3MCHCHHC CTEICHEH OKHCJICHHMS BHeMeHTOB».OHpe}IeHHIOT
OKHCIIUTCIIb U BOCCTAHOBUTCIIb, ITPOLCCCHI OKHUCIICHUS U BOCCTAHOBJICHHA.

65

O00011IEHNE ¥ cUCTEMATH3aLM 3HAHUH 110
TCMC: «XI/IMI/I‘ICCKaSI CBA3b. OKI/ICJ'II/ITCJ'IBHO'
BOCCTAaHOBUTEIIHHBIC PCAKITUI

[MomyyaroT XUMHUYECKYr0 MH()OPMAIMIO W3 Pa3IMYHBIX HCTOYHUKOB. llpeacraBnstor
WH(POPMAIUIO TI0O TeME B BHUJE TaOJUI], CXEM, OMOPHOIO KOHCIEKTa, B TOM YHUCIIE C
npuMmernenueM cpeacts UKT AnamusupyioT u 0000IIal0T TEeMaTHYECKH MaTepHal;
JTAIOT OIIPEJIEICHUS IOHATHUSM 110 TEME; BEITIOIHSIOT YIPaXXHEHHS TT0 TEME
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K.p. No5 1o teme: «Xumuueckas CBs3b.
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIC
peaxIum»

BemonHsAoT  KOHTpoNbHYIO — pabotry. [IpoBomsar  peduiekcnio  cOOCTBEHHBIX
JMOCTHKEHUH B MO3HAHWM TEMBl. AHAIM3HUPYIOT Pe3yJbTaTbl KOHTPOJIBHON pabOTHI U
BBICTPAMBAIOT IYTH JOCTIKEHHS KEJIAEMOT0 YPOBHSI YCIIEIITHOCTH

67

IToBTOpEHME

68

Pezeps

KasiennapHo-treMaTuyeckoe njiaHupoBaHue
9 kiacce

Ne i/

Tema ypoka

XapaKTepMCTmca ACATCIBHOCTH oﬁyqaloumxca

Jlara

Ilnan

dakr

O06o6eHne 3HaAHUI M0 Kypcy 8 kiacca. (12 yacoB)

Knaccudukarnus XuMUIeCKUX COeTMHEHUI

XapaKkTepu3yroT OKCHIbI, THUAPOKCUABI (OCHOBaHHUS, aM(pOTEpHbIE T'MIAPOKCHIBI,
KHCIIOPOJICOJIEpKAIAE KUCIOTHI) M CONM IO IDIaHY: COCTaB, CHOCOOBI 00pa3oBaHUs
Ha3BaHW, XapakTepHble CBOWcTBa M monydeHue. Kiaccupuuupyror OKCHABI,
THIPOKCHIIBI (OCHOBaHUS, aM()OTEpPHBIE THAPOKCUIBI, KHCIOPOACOAePIKAIINE KUCIOTHI)
Y COJIM MO PA3IUYHBIM IpU3HAKaM. YdaTcs MMOATBEPKIATh XapaKTePUCTUKY OTAEIbHBIX
NpEeACTaBUTENCH KIIACCOB HEOPraHMYECKUX BELIECTB YPAaBHEHHUSMH COOTBETCTBYIOIUX
peakuuii. PackpblBarOT B3aMMOCBSA3b MEXAY KJACCaMU HEOPraHUYECKUX COEAUHECHMIA,
KaK T€eHETHYECKYIO

Honnas xumudeckas cBsA3b. MeTamummdyeckas
XUMHUYCCKas CBA3b

OOBSICHAIOT YTO TaKO€ MOHHAs CBS3b, MOHBL. XapaKTepU3YIOT MEXaHU3M 00pa30BaHUs
noHHON cBs3u. COCTaBISIFOT CXeMbl 00pa30BaHMsS WOHHOW CBs3W. MCmonb3yroT
3HaKOBOe MojenupoBanue. ONPEHENsIOT THUII XUMHYECKOW CBS3M 10  (QopMmyIie
Bemecrsa. [IpuBOAsAT mpUMEphl BEUIECTB C HOHHOW CBS3bI0. Y CTAHABJIMBAKOT
MIPUYHNHHO-CJIEJICTBEHHbIE CBA3M MEXJy COCTaBOM BEIECTBA M BHIOM XHUMHUYECKOM
CBA3M, MEXAY HMOHHOH CBS3bI0 M KPHUCTAUIMYECKHUM CTPOECHHEM BELIECTBA, MEXKAY
KPHUCTAIUIMYECKHM CTPOSHHEM BELIECTBA U €ro (PU3MYECKHMHU cBOiicTBaMU.OOBACHSIIOT
YTO TaKoe MeTayuirmdecKas CBs3b.COCTaBISIFOT CXEMBI OOpa30BaHUS METAJUTHYECKOU
XUMHYECKON CBA3M. XapaKTepu3yloT MeXaHW3M OOpa3oBaHHS METAJUIMIECKOU
ces3u.lIpuBogst MIPUMEPBI BEIIECTB c METaJIITNYECKON CBA3bI0.
VYcTaHaBIMBAIOT NMPUYUHHO-CIEICTBEHHBIE CBA3HM MEXKIY COCTABOM BELIECTBA U BUIOM
XUMHYECKON CBS3HM, MEXIYy METaNTNYECKON CBS3BI0 M KPUCTAIIMYECKUM CTPOCHHUEM
BEIIECTBA, MEXAY KPUCTAUITMYECKUM CTPOCHHEM BEIIECTBA W €ro (U3NYECKUMHU
CBOMCTBaMH.

KoBanenTHas xuMudeckas CBSI3b.

OOBICHSIOT YTO TaKOE€ KOBAJEHTHAs CBsA3b, BaAJICHTHOCTbD. COCTaBISIOT CXEMEI




00pa3oBaHMs KOBAJICHTHOW HEMOJISIPHOM M MOJISIPHONH XUMUYIECKOM CBsI3U. VCIONB3yIoT
3HaKoBOe MojenupoBaHre.OnpeAensioT THI XHMHUYECKOW CBS3M 1O (opmyre
Benectra. [IpuBoaAsIT mpuMepsl BEILIECTB c KOBAJICHTHOH CBSI3BIO.
YcTaHapnuBalOT MPUYMHHO-CIICCTBEHHBIE CBSI3U MEXKy COCTaBOM BEIIECTBA U BUIOM
XUMUYECKON CBSI3M, MEXKIY KOBAJICHTHON CBSI3bI0 M KPUCTAUIMYECKUM CTPOCHUEM
BEIIECTBA, MEXIy KpHUCTAIUIMYECKAM CTPOCHHEM BeIIeCTBa W ero (Pu3M4ecKuMu
CBOMCTBaMHU

CreneHns OKUCIIEHUS

CreneHp OKACIEHUS

OOBSICHAIOT UTO TAKOE «CTCMEHb OKUCIICHUS», «BAJICHTHOCTHY».COCTABISAIOT (OPMYIIbI
OMHApHBIX COCAMHCHWM Ha OCHOBE 00mero cmocoba ux Ha3BaHWNA.CpaBHUBAIOT
BaJICHTHOCTh U CTENEHb OKHUCIICHUS. PaccUUTHIBAIOT CTENIEHN OKUCIICHHS o (popMyriam
XUMHAYECKHX COCTMHCHUM

OKHUCIUTENHLHO-BOCCTAHOBUTEILHEIE
peaxiu

OKHCITUTETBHO-BOCCTAHOBUTEIBHBIC
peaxiuu

OOBACHSIOT YTO TaKO€ OKHCIHUTEILHO-BOCCTAHOBUTEILHEBIE pCaKknnun, OKHUCIUTCIIDb,
BOCCTAaHOBHUTEJb, OKHCIEHHE, BoccTaHoBieHHE Kimaccupuuupyror  XuMuueckue
peakuuil Mo MPU3HAKY «U3MEHEHHE CTEIECHEW OKUCICHUS 3JIeMEHTOB».Omnpeneistor
OKHCIIUTENIb U BOCCTAHOBUTEIb, IPOLECCH OKUCIEHHS U BOCCTAHOBIIEHUS

Knaccudukarus XuMUIeCKUX peakiui

OOBSICHAIOT MOHATHS «XUMHYECKAsT PEAKIIHD», «PEAKIINN COSTMHEHUS», «PEaKIINU
Pa3IOKEHHSD», «PEaKIINA 0OMEHAY, «PEAKIINH 3aMEIICHH», «PEaKIIHN
HEeUTpanu3auny», «3K30TePMUUECKHUE PEAKIIUNY, «IHIAOTEPMUYECKUE PEaKIIu»,
«o0paTuMble peakiny, KHe0OpaTUMbIE PEaKIIU», KOKACIUTENHHO-
BOCCTaHOBUTEIbHBIE PEAKIIUN», «KTOMOT€HHBIE PEaKI[N», «T€TEPOreHHbIE PEaKIIN»,
«KaTaIUTHYECKUE PEAKIINN», KHEKATATNTHUECKIE PEAKIIUI», «TETIOBOM 2 deKT
XUMHYECKOH peakium». KitaccnpuupyoT XuMudeckre peakiuy 1o Pa3IndyHbIM
ocHOBaHUAM. OIpeneNsifoT OKACIUTENbh U BOCCTAHOBUTEb, POLIECCHI OKUCIEHUS U
BOCCTaHOBJICHUS. HabMIOAar0T U ONIMCHIBAIOT PEAKITUN MEXTY BEIIeCTBAMHU

Ilonsarue o CKOpPOCTH XUMHYECKOH peaKknnn

10

Karamus

OOBACHSIOT YTO TaKOE «CKOPOCTh XHMHUYECKOH peakuum». APryMEHTHPYIOT BBIOOD
€AMHUL]  M3MEPEHHUs. Y CTAHABIMBAIOT IPUUYMHHO-CIICJICTBEHHBIE  CBSI3M  BIIMSHUS
pa3nu4HbIX  (AKTOPOB HA CKOPOCTh XUMHUYECKMX peakuuil. Habmromator
OTHCHIBAIOT PEaKIMU MEXIY BEIIECTBAMHU C IOMOIIBIO PYCCKOTo (POAHOTO) s3bIKA U
SA3bIKa XUMHHU. [IpOBOJST ONBITHL, TOATBEPXKIAIOMINE 3aBUCHMOCTH CKOPOCTH
XUMHAYECKOH peakinu OT Pa3IniHbIX (PaKTOPOB

11

O00011IeHNe 3HAHMI 10 KypCy 8 Kiacca

[Mony4aroT XUMHUUYECKYI0O WHQOPMAIMIO M3 Pa3IMYHBIX HCTOYHHKOB. [IpencraBisror
WHQOPMAIUIO 110 TeMe B BHJE TaOJHII, CXEM, OIMOPHOIO KOHCIIEKTa, B TOM YHCIE C
npumenenueMm cpencts UKT AnanusupyrorT n 000011ai0T TeMaTH4YeCKUi Marepua;
JIAIOT OIIPEJIEIIEHNS IOHATHUAM 110 TEME; BBITIOIHSIIOT YIPAXHEHHS IO TEME

12

K.p. Ne 1 1o teme: «O0001IEHIE 3HAHUI TIO
Kypcy 8 Kimacca»

BeimonHs0T  KOHTpONBHYIO — pabory. [IpoBomsr  peduiekcnio  coOCTBEHHBIX
JIOCTHKEHUH B MO3HAHWM TEMBl. AHAIM3HUPYIOT Pe3yJbTaTbl KOHTPOJIBHON pabOTHI U
BBICTPAUBAIOT IIyTH JOCTXKEHUS KEIAEMOI0 YPOBHS YCIEIIHOCTU

XHUMHYecKHe peakiuu B pacTBopax (9 4)




13

DIIEKTPOTMUTHIECKAS TUCCOITHATTIS

XapaKTepmyIOT MOHATHUA  «OJICKTPOJUTHYCCKAA AUCCOUalA», <«OJCKTPOJIUTHI»,
CHCIJICKTPOJIUTHD. VcraHaBauBaoT MPUYIUHHO-CIICACTBCHHLIC CBA3U MCIKAY HpHpOZ[Oﬁ
OJICKTPOJINTA n CTCIICHBIO €ro JUCCOoIUaIu. VcraHaBIuBaOT IIPUYINHHO-
CJICACTBCHHBIC CBA3HU MEXKIAY TUIIOM XHMHYECKOH CBS3HU B QJICKTPOJIUTE U MCXaHU3MOM
€ro gucconranumn

14

OCHOBHBIE MOJIOKEHUS TEOPUU
3NeKTposuTUYecKol nucconuaruu (TO]1)

XapakTepu3yloT TIOHATUS «CTENEHb JUCCOLUAINMY», «CHJIBHBIE 3IEKTPOJIUTHI,
«cnalble TEKTPOIHUTHI», «KATUOHBI», «aHUOHBI», «KHCIOTBDY, «OCHOBAHUS», «COJM».
CoCTaBIISIIOT ypaBHEHUST 3JIEKTPOIUTUYECKOW AMCCOLMALMU KHCJIOT, OCHOBaHMH H
corei.

NnmocTpupyroT mpuMepaMu  OCHOBHBIE TOJIOKEHHMS TEOPUHM  DIEKTPOIUTHYECKOU
JTUCCOLIMALINH.

PaznnuaroT KOMIIOHEHTBl  J1OKa3aTenbCTB  (TE3UCOB, apryMEHTOB M (POPMEI
JIOKa3aTeNIbCTBA)

15

XuMHUYECKHe CBOMCTBA KUCIIOT B cBeTe TOJ]

XapakTepusyloT O0Iue XMMUYCCKHE CBOWCTBA KHUCJIOT C TO3ULIUH  TCOPHH
ANEKTPOAUTHUECKOW  auccouuanuu.  COCTaBISAIOT MOJEKYJSIpHbIE,  MOJHBIE U
COKpaIlIEHHbIE HOHHBIE YpaBHEHUS peakiuii c y4acTHEM KHCJIOT.
AprymMeHTHPYIOT BO3MOXHOCTh NMPOTEKAHUS peaklui ¢ ydyacTHeM KHCJIOT Ha OCHOBE
mpaBuwia  bepromme M psAja aKTUBHOCTH — METAUIOB.  [IpoBOJSAT OMBITHI,
MOITBEPKIAIOIINE XUMHUYECKHE CBOWCTBA KHCJIOT, C COONIOJCHUEM MPAaBHI TEXHUKU
Oe3omacHocTH. HaOmromaroT M OMHUCHIBAIOT PEAKIIMHA C YIaCTHEM KHCIOT C TIOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMUN

16

XHUMHUYECKHE CBOMICTBA OCHOBAHUU B CBETE

TOH

CoCTaBIsIOT MOJIEKYJISIPHBIC, TIOTHBIE W COKPAIIEHHBIE HOHHBIC YPaBHEHUS PEaKIUi C
y4acTHEM OCHOBaHHWH. ApryMEHTHPYIOT BOBMOXKHOCTh TPOTEKaHWsI peaknuid ¢
ydacTHeM OCHOBaHMH Ha OCHOBe mnpaBuia bepromre. IIpoBOASAT OMBITEHI,
MOJATBEPKIAIOIINEG XUMHUYECKUE CBOMCTBA OCHOBAHMU, C COOJIIOJCHHEM IPaBHUII
TeXHUKH Oe3omacHocTH. HaGmionaloT W ONMCHIBAIOT pEeaklUu C y4acTHEeM KHCIOT ¢
TTOMOIIIBI0 PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMUHU

17

XHUMHYECKHE CBOMCTBA COJIEU B CBETE
TEOPHH IEKTPOTUTHICCKON TUCCOITHAITII

XapakTepuzyloT 0OIIe XWMUYEeCKHe CBOWCTBA COJel C TMO3UIMA  TeopHuH
NEKTPOTUTHUECKON  nucconmaruu.  COCTaBISIIOT MOJNIEKYJISIpHBIE,  TOJHBIE U
COKpalllEHHbBIE HMOHHBIE YpaBHEHUSA peakumii c y4acTUEM COJIEH.
ApPryMEeHTHPYIOT BO3MOXKHOCTh TPOTEKAHMS PEAKIMA C YJ4acTHEM COJIed Ha OCHOBE
npasuia bepronne. [IpoBoaAT oONBITB, MOATBEPKIAIOLINE XHUMHUYECKHE CBONCTBA
COJIei, ¢ COOJIIOJCHNEM TIPABUII TEXHUKH O€30MaCHOCTH.

HaOronaroT ¥ ONUCHIBAIOT PEAKLUU C YYaCTHEM COJIEH C IIOMOLIBIO PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XUMHH

18

I'mnponus coneit

VYcTaHaBIMBAIOT 3aBUCHMOCTh MEXIY COCTaBOM COJM M XapaKTepoM THpOJIU3a.
AHAM3UPYIOT CPely pacTBOpa COMH € MOMOIIBI0 HHIMKATOPOB. [IPOTrHO3UPYIOT THUI
THPOJINA3a COJIM HA OCHOBE aHaJIH3a ero JOpMyIIbl

19

ILp. Ne 1. Pemenue sxcnieprMeHTaIbHBIX
3a7a4 10 TeMe «DJIEeKTPOIUTHYECKast

Vuarcs 06pa1uaTLc;1 C na6opaToprIM 060py£[0BaHI/ICM U HarpcBaTCIbHBIMU
HpI/I60paMI/I B COOTBCTCTBHUU C IMpaBUIIaMH TCXHUKHU 0e30MmacHOCTH. Ha6HIOI[aIOT




JIMCCOLINALIAS

CBOMCTBAa DJJICKTPOJIMTOB M TMPOUCXOMIIMMX C HUMH sBicHW. HabOmomaior u
OTIHMCHIBAIOT PEaKIMU C yYaCTHEM DJIEKTPOIUTOB C IIOMOIIBIO0 €CTECTBEHHOTO (PyCCKOTO
WIH POJHOTO) sI3bIKa W S3bIKA XUMHH. DOPMYITUPYIOT BBIBOJBI IO pPe3yJbTaTaM
MIPOBEICHHOTO AKCIIEPUMEHTA

20

O00011IeHNE ¥ CUCTEMATU3aLMA 3HAHUM I10
TeMe «XHMHYECKHE PEaKIIMU B PaCTBOpax
JIIEKTPOJIUTOB)

O000IIal0T ¥ CUCTEMATU3UPYIOT CBOM 3HAHUS IO TeMe: « XMMHYCCKHE PEakIuu B
pacTBOpax JJEKTPOIUTOBY». [[pIMEHAIOT HAa MpakTHUKE paHee W3YYEeHHBIA Marepual,
paboTasi 1Mo rpymnmnam ¢ 3aJaHisIMHI Pa3HOTO YPOBHS CIOKHOCTH

21

K.p.Ne 1 mo Teme «XuMH4ecKkHe peakiyy B
pacTBOpax AJIEKTPOIUTOBY

HpI/IMeHHIOT Ha TPAKTHUKE paHeC H3y‘leHHBII>i MaTtepual, pa60TaH no rpymomamMm c¢
3aJaHusAMU pa3HOIro YPOBHA CJIOKHOCTH, BBITIOJIHAKOT KOHTPOJIbHYIO pa60Ty

HeMmeTanasl u ux coequnenus (24 4)

22

OO0mast xapakTepUCTUKAaHEMETAIIIOB

OOBACHSIOT YTO Takoe HeMeTa/ulbl. CpaBHUBAIOT AJIOTPOINHBIC BUIOU3MEHEHHUS
KHUCJIOpoAa. PackpsIBaTh NPUYMHBI aJUIOTPOIUH.

XapaKkTepu3yroT XUMUUYECKHE DJIEMEHTBI-HEMETAIIJIBI U IIPOCThIE BELIECTBA-HEMETAILIIBL:
CTpoeHue, (U3INUECKHE M XUMHYECKUE CBOWCTBA HeMeTauioB. OOBACHSIOT
3aBUCHUMOCTb OKHCIIMTEIBHO- BOCCTAHOBUTEIBHBIX CBOMCTB 3JIEMEHTOB-HEMETAIIIIOB OT
WX NOJIO’KeHUs B [lepnonndeckoii cucreMe XUMHYECKHX 3JIEMEHTOB

23

Oo0mmasxapakTepucTuka 3jeMeHToB VIIA
TPYMIIBI — TaJIOTCHOB

XapakTepu3yroT CTpOoeHHe, (HU3HYeCKHe W XMMHYECKHE CBOMCTBA, IMOMyYCHHE U
MPUMEHEHUE TaJOreHOB B  IUIaHE OOIIEro, OCOOCHHOIO W  EAMHUYHOTO.
VYcTaHaBIMBAIOT MPUYUHHO-CICICTBCHHBIC  CBA3M  MEXJY  CTPOCHHEM  aToMa,
XMMHYECKOH CBSI3bI0, TUIIOM KPHUCTAUTMYECKON PEHIETKH TaJOTeHOB, UX (HH3MYECKUMU
U XUMHUYCCKUMU CBOﬁCTBaMH

24

COG,Z[I/IHGHI/IH TaJJIOr€HOB

XapakTepu3yloT coCTaB, (U3MYECKHE W XHMHYECKHE CBOMCTBa, IONy4YeHHE U
NPUMEHEHUE COSJMHEHHI TaJIOTeHOB C MCIIOJIB30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA M
SI3bIKa XUMHH.

HaspiBaloT coelMHEHNsT TaJOTeHOB MO (opMyie M COCTAaBISIOT (OPMYJNIBI 1O HUX
Ha3BaHMIO. YCTAaHABIMBAIOT MPUYMHHO-CICJICTBEHHBIC CBSI3U MEXIYy XHUMHUYECKOM
CBSI3bI0, TUIIOM KPHCTAJUTMYECKOH PEIIETKH COCTMHEHUH raJOreHOB, X (PH3NYECKUMU
Y XUMHYECKHMHU CBOHCTBaMH.

[TpoBoasT, HAOMIOAAIOT U ONKCHIBAIOT XUMUYECKUI IKCIIEPUMEHT 110 PACIIO3HABAHUIO
raJIOTeHUA-MOHOB € COOJTIOJICHUEM NPABHUII TEXHUKU O€30I1aCHOCTH.

BEIMONHSAIOT pacyeTbl M0 XUMHYECKHMM (OpMylnaM U YpaBHEHHSM peakiui,
MPOTEKAIOLINX C yYaCTHEM COCAMHEHHH T'aJOreHOB

25

ILp.Ne 2. «3y4eHne CBOWCTB COJISTHOU
KHCJIOThD»

VYuarcs oOpamarbesi ¢ nabopaTopHbIM — OOOpYJIOBaHMEM H  HarpeBaTelbHBIMU
nmpuOopaMu B COOTBETCTBMH C IMpaBWJIaMH TEXHUKW Oe3omacHocTH. HaGmomaror
CBOWCTBa 3JEKTPOJIMTOB M TMPOUCXOJSIINX C HUMH sBieHud. HaOmromator u
OMKCBIBAIOT PEAKIIMU C YYaCTHEM BJIEKTPOJIMTOB € MOMOIIBIO €CTECTBEHHOIO (PyCCKOro
WIA POAHOTO) s3bIKa M s3bIKa XUMHUH. DOPMYNHpPYIOT BBIBOABI IO pe3yjbTaTam
IIPOBEIEHHOI'0 SKCIIEpUMEHTa
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OO6mras xapakTepuCcTHKa JIeMeHTOB VI A -
xanpkorenos. Cepa

JatoT o0myro XapakTepUCTHKY aTOMaM, IIPOCTHIM BEHIECTBAM W COCIMHEHHUSIM
XaIbKOTE€HOB B 3aBHCHMOCTH OT WX TojokeHuss B llepmommdeckoit cucrteme.
XapakTepus3yloT CTPOCHHE, aUIOTPOIUs, (U3UYECKHE K XUMHUYECKHE CBOMCTBA,
MOJIYYCHHE W TPUMEHEHHE CEphl. YCTAaHABIMBAIOT MPUYMHHO-CICICTBEHHBIC CBSI3U
MEXJy CTPOCHHEM aTOMa, XMMHUYECKOW CBS3bIO, THUIIOM KPHCTAJUIMYECKON PpElETKU
cepel, e€ GU3NIECKUMH U XUMUIECKIMH CBOHCTBAMH

27

CepoBoaopoa 1 cybGuabI

XapakTepusyloT cocTaB, (U3MYSCKUE M XHMHUYCCKUE CBONCTBa, IMOJydYCHHE U
MIPUMEHCHUE COCIMHEHUI CEPhl B CTCIICHU OKHUCJICHUS -2 C UCIOIB30BAHUEM PYCCKOTO
(pomHOTO) SA3BIKA U S3bIKA XUMHUH. Ha3pIBaIOT COSAMHEHNS CEPhl B CTENIEHH OKHUCICHUS -
2 o popmyne u CocTaBisroT (OPMYIBI IO UX Ha3BaHMIO. COCTABISIFOT MOJIEKYIISIPHBIC
Y HOHHBIEC YPaBHEHUS PEAKLUNA, XapaKTEPUIYIOIINE XUMUYECKHE CBOMCTBA COEIMHEHUI
CEepBI B CTETICHU OKUCIICHHUS -2.

OnuChIBaIOT MPOIECCHl  OKUCIICHUS-BOCCTAHOBJICHHS, ONPEICISIOT OKHCIUTEIb U
BOCCTaHOBUTEINb U COCTABJIIOT 3JIEKTPOHHBIN OallaHC B PEaKIHAX C y4aCTHEM Cephl B
CTETICHH OKUCIICHUS -2.

YcTanaBauBaloT IMPUYINHHO-CIICACTBCHHBIC CBA3U MCKIY XUMHUYECKOMN CBsA3b10, TUIIOM
KPUCTAIUTMYECKOW PEIIETKH COCAUHEHHN Cephl, X (U3HYECKUMH W XUMHYECKUMHU
CBOMCTBaMHU
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KHCHOpO}IHHC COCIUHCHUA CCPhbI

3anuceBatoT GOpMYIIBI OKCHIIOB CEPBI, Ha3bIBAIOT WX, OMHCHIBAIOT CBOWCTBA Ha OCHOBE
3HAHHAN O KMCIIOTHBIX OKCHIAX.

XapakTepusyIoT cOCTaB, (PU3NIECKHE W XUMHUYECKHE CBONCTBA CEPHOW KHUCIOTHI Kak
JJIEKTPOJIUTA C HCIHOJIB30BAHHEM PYCCKOTO (POAHOrO) sI3bIKA M SI3bIKA XHMHHU.
CocCTaBnA0T MOJEKYJSIpHBIE M WOHHBIE YpaBHEHHUS peaklIHud, XapaKTepU3YIOLINX
XMMHYECKUE CBOWCTBA CEPHON KUCIIOTHL. Pacmo3HaoT cynbdar-uoHsI.

XapakTepHu3yoT CBOWCTBA KOHLUEHTPUPOBAHHOW CEPHON KHCJIOTHI KaK OKHCIUTENS C
UCIIOJIb30BAaHUEM PYCCKOTO (POAHOTO) SI3bIKA U sI3bIKA XMMHUHU. COCTaBIAIOT ypaBHEHHS
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMI METOAO0M JIEKTPOHHOTO OaaHca.
BeIMonHSIOT pacuéTel MO XUMUYEeCKUM (QopMylnaM ¥ ypaBHEHHSIM  peEakiui,
MPOTEKAIOLINX C Y4aCTUEM CEPHON KUCIIOTHI.

Ha0ro1a10T ¥ ONTUMCHIBAIOT XMMUYECKUH 9KCIIEPUMEHT
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ILp. No 3. «3ydeHne cBOMCTB CepHOM
KHCJIOThDY

VYuatcs oOpamarecsi ¢ 1a0opaTOpHBIM — O0OpYIOBaHMEM W HarpeBaTebHBIMH
mpuOopaMH B COOTBETCTBUM  C  TpaBWIaMH  TEXHHUKM  OE30MaCHOCTH.
HabnronaioT cBoiicTBa 3IEKTPOIMTOB M MPOUCXOAALIMX C HUMU siBieHuil. Habmonaror
U OIUCBIBAIOT PEAKIIMM C YYacTHEM DJJIEKTPOIMTOB C IOMOIIBIO €CTECTBEHHOI'O
(pycckoro WM pPOAHOTO) S3bIKa W A3bIKa XUMHUH. DOpMyIHpyIOT BBIBOJIBI TI0
pe3ysbTaTaM IpOBEIeHHOI0 IKCIEpUMEHTA
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OOmasixapakTepuCTUKa XUMHYECKUX
3neMeHTOB VA rpymibl. A30T

Jaror o0myro XapakTepUCTHKY aTroMaM, IPOCTBIM BEIIECTBAM H COCIUHEHUSIM
IIHAKTOT€HOB B 3aBUCUMOCTH OT MX mnojioxeHus B Ilepuonnueckoil cucreme.
XapakTepusylT CTpoeHue, (U3NYEeCKue M XHMHUYECKUE CBOMCTBa, IONy4YeHUE |
MPUMEHEHHUE a30Ta C UCIOJIb30BaHUEM PYCCKOTO (POAHOTO) SI3bIKA U SA3bIKA XUMHU.

HaspiBatoT coenunenust azota mo GopMyiie U COCTaBISIOT (GOPMYJIBI IO UX HA3BAHHIO.




YcraHaBIMBalOT NPUYMHHO-CIEICTBEHHBIE CBA3M MEXAYy CTPOCHHEM aroMa W
MOJIEKYJIbI, BUAOM XMMUYECKOM CBSI3U, TUIIOM KPUCTAJUIMYECKOM PEIIETKU a30Ta U €ro
(PU3NUIECKUMH U XUMHYECKHMH CBOMCTBAMH.

BreimonHsOT pacu€rhl MO0 XMMHYECKUM (opMydaM M ypaBHEHUSIM peaKUui,
IIPOTEKAOLINX C yYaCTHEM a30Ta
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Amvmuak. Con aMMOHUS

CocraBnaotr ¢GopMynasl N0 WX Ha3BaHHUSM. 3alMCBHIBAIOT MOJIEKYJISIPHBIE W HOHHBIC
YPABHEHUS PEaKIUil, XapaKTEpU3YIOIIHE XUMHUYECKHE CBOWCTBA aMMHaKa MU COJIeH
aMMOHUsI. COCTaBIAIOT ypaBHEHHSI OKHCIUTEIHbHO- BOCCTAHOBHUTENBHBIX DPEAKIUM C
y4acTUEM aMMHUaKa C TIOMOIILIO JICKTPOHHOTO OaJiaHca.

YcraHaBIMBalOT TMPUYHMHHO-CIEICTBEHHBIE CBI3U MEXIY BUIAMH XUMHUYECKUX CBSI3€H,
THUTIAMH KPUCTAIUTMYECKUX PEIMIETOK aMMHaKa W COJe aMMOHUS M WX (DH3MYECKUMH U
XUMHUYECKUMHU CcBoWicTBamMH. [IpoBomstT, HaAOMIOAAIOT Y  OMMCHIBAIOT XUMUYCCKHUN
SKCIICPUMCEHT IO pacCliO3HaBaHHWIO MOHOB aMMOHHSA C CO6JHOI[CHI/ICM InpaBUJI TCXHUKHU
0e301macHOCTH.

BemonHsaroT pacu€Tl 1O  XMMHYECKHM (OopMynaM W ypaBHEHHSM PEaKIHi,
MIPOTEKAIONINX C yYaCTHEM aMMHUaKa
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IT.p.Ne 4 «ITomydyenne aMmMuaKa u U3y4eHUE
€ro CBOMCTB»

[Momyuaror,  cOOMpArOT M PAacIO3HAIOT aMMHUak. PabGortaror ¢ 1abOpaTOPHBIM
O60pyI[OBaHI/ICM U HarpeBaTcIbHbBIMU HpI/I60paMI/I B COOTBETCTBHU C IIpaBHJIaMH
TeXHUKH Oe3omacHOCTH. HabmiogaloT M OMHCHIBAIOT XUMHUYCCKHM 3KCIIEPUMEHT C
MOMOIIBI0 PYCCKOTO (POJHOTO) s3bIKa W 5A3bIKA XUMHH. DOPMYIHPYIOT BBIBOIBI IO
pe3yibTaTaM TMPOBEACHHOrO 3KcrepuMeHTa. COTpYyIHHYAIOT B TpoIecce y4eOHOTo
B3aMMOJICHCTBHS TIPH PaboTe B rpyIimax
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Kncnopoz[couepmamﬂe COCOIUHCHHA a30Ta

3anuCchIBAlOT  PEaKklMH, XapakTepU3YIOIIUME XHMHUYECKHE CBOWCTBA  OKCHAOB
a30Ta.Y CTaHaBJIMBAIOT IPHUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY BHIOM XHMHUYECKOU
CBSI3W, TUTNOM KPHCTALIMYECKOH PEMIETKH OKCHIOB a30Ta M WX (PHU3HYECKHUMH U
XMMUYECKUMH  CBOMCTBAMH. XapaKTEPU3YIOT COCTaB, (U3UYECKUE W XUMHUYECKHUE
CBOICTBA a30THOM KHCJIOTBI KakK OJJEKTPOJINTA, NPUMEHEHHE C HCIOIb30BAHUEM
PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHH.

3anuCchIBalOT MOJEKYJISIPHbIE M HOHHBIE YpPaBHEHMs pEakLUd, XapaKTepU3YIOLIVe
XUMHYECKHE CBOWCTBA a30THOW KHCIOTHI Kak 3jekTponuTa.llpoBoasT, HabmogaoT u
ONMUCHIBAKOT XMMHYECKUI 3KCHEPUMEHT, XapaKTEpHU3YIOIIMM CBOWCTBA  a30THOM
KHCJIOTHI KaK 3JIEKTPOJINTA, C COOIIOIEHHEM NPaBHII TEXHUKU 0€30I1aCHOCTH.
XapakTepus3yloT a30THYIO KHCIOTYy Kak OKHciuTenb. (COCTaBIAIOT YypaBHEHHSA
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMH,  XapaKTepU3YIOIIUX  XUMHYECKHE
CBOIICTBa a30THOW KHCJIOTHI KaK OKHCIHTENS, C MOMOIIBIO 3JEKTPOHHOTO OanaHca.
[TpoBoasT, HAOMIOAAIOT U ONMUCHIBAIOT XUMHUYECKHH SKCHEPUMEHT, XapaKTepU3yIOIIHUii
CBOWCTBA Aa30THOW KHUCJOTHl KaK OKHCIHTENA, C COOJIONEHHEM IpaBHI TEXHHKH
Oe3onacHocTH
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®dochop u ero coenUHEHUS

XapakTepusyloT CTPOCHUE, a/UIOTPONHI0, (U3MYSCKUE M XMMHYECKHE CBOMCTRA,
MTOJTyUCHHE U TIpUMeHEeHHe Pocdopa ¢ UCIIOTB30BaHUEM PYCCKOTO (POTHOTO) SI3BIKA U
SI3BIKA XUMUH.




CaMocCTOsATEIFHO OMHICHIBAIOT cBOMCTBA OKcha ocdopa(V) Kak KUCIOTHOTO OKCHIA U
cBoiicTBa OpTOPOCHOPHOH KHUCIIOTHI.

[IpoBoasAT, HAOMIOMAIOT W OMHCHIBAIOT XUMHYECKUN HSKCIEPUMEHT C COOI0ACHHUEM
TIpaBWJI TEXHUKH Oe30macHoCTH. Pacmo3HaroT Gocdar-noHs
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OO6masxapakTepucTuka 21eMeHToB IV A-
rpymmsl. Yriepon

JaroT o0myro XapakTepUCTHKY aToMaM, TIIPOCTHIM BEIIeCTBAM W COCAMHEHUSIM
anemeHToB [V A- rpynmel B 3aBHCHMOCTH OT HMX mojoxkeHus B llepmomnmdeckoit
cucTeMe. XapakTepu3yIOT CTPOEHHE, aJUIOTPONHI0, (PH3MYEeCKHe W XUMHYECKHe
CBOICTBa, TMOJIyYCHHWE W TMPUMEHECHUE aMOpP(pHOrO YIiepojaa M €ro COpToB ¢
HCIOJIb30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA XUMUHU.

CpaBHHBAIOT CTPOCHHE M CBOMCTBa anMmasa W rpadura. ONHUCHIBAIOT OKHCIATEIHHO-
BOCCTaHOBHUTEIFHBIE CBOCTBA yTiIepo/ia
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Kucnopoaconepskanye coemHEeHAS
yriiepoja

XapakTepu3yloT C€OCTaB, (U3MYECKHE W XHMHYECKHE CBOICTBa, IONy4YeHHE U
NPUMEHCHHE OKCHIIOB YIJIEpoJa C HCIOIb30BAHUEM PYCCKOTO (POTHOI0) s3blKa U
sI3pIKAa  XUMHHU. Y CTaHABJIMBAIOT MMPUYINHHO-CIICACTBCHHLIC CBA3M MCXKIY BUIaMU
XMUMHUYECKHX CBS3€H, THUIaMH KPUCTAJUIMYECKHX PEIIETOK OKCHIOB YIJepona, HX
Gm3udeckMMH M XMMHYECKHMH  CBOWCTBaMH, a  TaKkke  [PUMEHEHUEM.
CoOirofatoT mpaBWiia TEXHUKA O€30MacHOCTH TPU  WCIONB30BAaHHM  MEYHOTO
oToruieHHs. XapaKTepu3yIoT cocTaB, (GU3NUECKHE U XUMUYECKHE CBONCTBA, MOIY4YCHHE
W TIPUMEHEHHUE YTrOJbHOW KUCIOTHI U €€ cojiell (KapOOHATOB M THAPOKApOOHATOB) C
HCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) S3bIKA M S3bIKA XUMUH.

NumocTpupyIoT 3aBHCUMOCTh CBOWCTB COJICH yrOJBHOM KHCIOTBI OT HX COCTaBa.
[TpoBomsT, HAOMIOMAIOT M OIKCHIBAIOT XUMHUYECKHH JKCIEPUMEHT C COOJIOJCHUEM
MPaBUJI TEXHUKH 0€30MacCHOCTH.

Pacrio3Hator kapOOHAT-MOH. BBINONHAIOT pacyérsl MO XHMHYECKHM (opMmylam U
YpaBHEHHSIM PEAKLHi, IPOTEKAIOIIUX C YIaCTHEM COSJAMHEHUH yriepoaa
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ILp. Ne 5. «Ilomyuenue yraeKuCIoro rasa u
M3y4YEHHE €r0 CBOKCTBY

[Tonyuator, COOMPAIOT U PaCIO3HAOT  YIJICKUCIIBIH ras. Habmomaror m
OTNHUCHIBAIOT XUMHYECKUI SKCIEPUMEHT C IOMOIIBI0O PYCCKOTO (POJHOTO) SI3bIKa U
s3bIKa XUMHH. DOPMYIHPYIOT BEIBOJIBI IO PE3yIbTaTaM MPOBEACHHOTO IKCIIEPHUMEHTA.
CoTpyIHUYAIOT B MPOIECCE YUeOHOTO B3aUMOICHCTBUS MPU pabOTe B rpyIiax
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YrieBonopoast

XapakTepu3yloT OCOOCHHOCTH C€OCTaBa W CBOWMCTB OpPraHMYECKUX COEIWHEHUH.
Paznuyarotr mpenenbHble W HETIpenebHbIE YTIeBOI0pOasl. Ha3piBaoT M 3amuCHIBAIOT
dopMmynbl  (MONEKYJSIpHBIE M CTPYKTYPHBIE)  BaKHEHIIUX  MpeJcTaBUTENeH
yraeBomoponoB. Ilpemmararor SKCHEprMEHT TI0 Paclo3HABaHHWIO COETMHEHHUN
HempenenbHoro crpoeHus. HaOmogaroT 3a X0JOM XHUMHYECKOTO OSKCIIEpPUMEHTa,
OTHCHIBATh €0 W JIeNaTh BHIBOJBI HA OCHOBE HAONOJeHUH. DUKCUPYIOT pe3yJIbTaThl
9KCIIEPUMEHTa C MOMOIIBI0 PYCCKOTO (pPOXHOTO) s3BIKA, a TaKKe C IOMOIIBIO
XUMHAYECKHX (GOPMYI U ypaBHEHHIHA
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Kchopoz[cozlepmaLuHe OpPraHnu4YCCKUc

XapaKTepH3y}0T CIIUPThHI, KaK KHUCJIOPOACOACPKAIINEC OPraHn4eCKUC COCAUHCHUA.




COEIUHEHNS

KnaccupuuupyroT criupThl IO aTOMHOCTH.

HaspiBaroT mnpeacraBuTesniel OAHO- M TPEXATOMHBIX CIUPTOB M 3alMCHIBAIOT U3
(bopMybI.

XapakTepu3yIoT KUCIOTHI, KaK KUCIOPOACOAEpKAIIE OpraHNUECKHEe COeMHEHNS.
HaspiBatoT mpencraBuTeliell NMpeneibHBIX W HEMPEISIbHBIX KapOOHOBBIX KHCIOT U
3aMHCHIBAIOT U3 (POPMYITBI
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erMHI/Iﬁ H €10 COCANMHCHU A

XapakTepu3yroT CTpOEHHE aTOMOB M KPHCTAIJIOB, (HU3MUECKHE W XHMHYECKHUE
CBOICTBa, MOJIyY€HUE U IPUMEHEHNE KPEMHHUS C MCIIOJIb30BAHUEM PYCCKOTO (POJHOIO)
A3bIKA U SI3bIKA XUMUHU.

YcTaHaBIMBalOT NPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aTOMa, BHIOM
XUMUAYECKOH CBS3M, TUIIOM KPUCTAJUIMYECKOW PEIIETKH KPEMHHUS, ero GU3HUECKUMHU U
XMMUYECKUMH CBOWHCTBAMHU. BBIMOMHAIOT pacu€Thl MO XUMHYECKHM QopMynaMm |
YpaBHEHUSM peaklWid, MPOTEKAIOIIUX C YYacTHEM KpPEeMHHUS U €ro COeIWHEHHH.
XapakTepu3yroT COCTaB, (QU3MYECKHE M XHMHYECKHE CBOWCTBA, IIONYyYCHHE W
NPUMEHEHUE COCAMHEHHH KPEMHHs C HCIOJIb30BAaHHEM PYCCKOTo (POIHOTO) SI3bIKA U
sa3bIka XUMHUU. CpaBHHBAIOT JUOKCHIBI yriiepoaa U KpeMHHs. ONUCHIBalOT BayKHEHIIIHE
TUNBl  TIPUPOJHBIX  COEAUHEHMH  KpeMHHS  KaKk  OCHOBHOIO  3JEMEHTa
nutocdepsl. Pacnio3HaOT CHIIMKAT-HOH
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CI/IJ'II/IKaTHaSIHpOMBIH.IJ'IGHHOCTL

XapakTepu3yIOT CUIIMKATHYI0 IPOMBIIUIEHHOCTh W €€ OCHOBHYIO HPOIYKIHIO.
VYcTaHaBIMBalOT ~ aHAJOTHM  MEXAY  pPa3IUYHBIMM  OTpacisAMU  CHJIMKATHOM
MIPOMBIIIEHHOCTH
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ITonyyenue HemeTaII0B

OnuchIBalOT HAXOXKCHUE HEMETA/NIOB B MpHpOJie. XapaKTepU3ylT (PpakiMOHHYIO
MEPErOHKY JKHJKOIO BO3JyXa KaK COBOKYIHOCTh (DPU3UYECKHX  IPOIECCOB.
ApryMeHTUPYIOT  OTHECEHHE  aKTUBHBIX  HEMETAJIOB K  OKHCIHTEIbHO-
BOCCTaHOBUTEIHHBIM TIPOIIECCaM
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TlonyyeHne BaXHEMIMXXUMUUYECKHUX
COEIUHEHNN HEMETAILIIOB

XapakTepusyroT XUMU3M, CBIPbE, ammaparypy, HAy4dHbI€ NPUHLUIBI M IPOAYKIHUIO
MIPOU3BOACTBA CEPHOM KHCIOTHL. CpaBHHBAIOT NPOU3BOJACTBO CEPHOM KHUCIOTHI C
IIPOU3BOJICTBOM aMMHMAKA
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O0600611enrEe 10 TeMe «HemeTauisl 1 ux
COEIMHEHHUS

IIpoBoasT OLIEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUU TEMBI.

KoppektupyroT cBoM 3HaHHA B COOTBETCTBUM C IUIAHUPYEMBIM PE3YJIBTATOM.
ITomyyaroT XUMHUYECKYIO MHPOPMaITIH u3 Ppa3InyYHBIX UCTOYHHUKOB.
[IpeacraBistor naopmamnmio no remMe «Hemeramnby B Buae TalbiMil, CXeM, OIOPHOTO
KOHCIIEKTa, B TOM 4HCJIE C puMeHeHneM cpeacts KT
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K.p. Ne2 mo teme: «HemeTannsl u ux
COCJIMHEHMSD»

[IpuMeHsIOT Ha TpaKkTUKE paHee H3YUYEeHHBIH Marepuan, paboras 1O TpynmaMm c
3aJJaHUSIMH Pa3HOTO YPOBHSI CIIO’KHOCTH, BBITTOJHSIOT KOHTPOJBHYIO paboTy

MeTtaJuibl M uX coenuenus (13 v)
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OO0m1ast xapakTepUCTHKa METaJUIOB

OOBACHSIOT YTO TaKoe MeTallIbl. PasnuuatoT GopMbl CyIIECTBOBAaHHS METAJIIOB:
OJICMCHTBI U IPOCTHIC BEHICCTBA.

XapaKTepmy}OT XUMHNYECCKHUEC JJIEMEHTBI-MCTAJIJIbI 110 ux IIOJIOKECHHNTO B
Ilepnomgnueckoii cucreme [I. . Menneneesa. [Iporao3upyroT cBoWCTBa HE3HAKOMBIX
METaJIJIOB N0 NosiokeHuto B Ilepuonndeckoil cucteme XxuMuueckux aneMmeHTos JI. .




MenneneeBa. YCTaHaBIMBAIOT IPHYWHHO-CIICACTBEHHBIC CBS3M MEXKIY CTPOSCHUEM
aToMa, BUJOM XUMHUYECKOM CBS3HU, THUIIOM KPUCTAJUIMYECKON PEMIETKH METalioB —
MIPOCTHIX BEIIECTB U UX COCAMHCHII

47

XHUMHYECKHE CBOMCTBA METAIIIOB

OOBSCHAIOT 4YTO TakKoe psAJ aKTHBHOCTH METAUIOB. I[IpUMEHSIOT €ro s
XapaKTEPUCTUKH XUMHUYECKUX CBOWCTB MIPOCTHIX BEILIECTB-METAJLIOB.
0O06001alT CUCTEMYy XHMHUYECKHX CBOWCTB METAUIOB KakK «BOCCTAHOBUTEIHHBIC
cBoiicTBa». COCTaBISAIOT MOJIEKYJISIPHBIC YpPaBHEHUS PEaKIHUH, XapaKTEPU3YIOIIHX
XUMAYECKHE  CBOWCTBA METAJUIOB B  CBETE YYeHUS 00  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX MPOIIECCAX, & PEAKIUH C YIACTHEM BIICKTPOJIIUTOB, TPEICTABISATH
Takke U B MOHHOM Buje.HaOiomaroT M OMUCHIBAIOT PEAKIIMA MEXK]y BEIIECTBAMH C
MOMOIIBIO PYCCKOTO (POJHOTO) sI3bIKA M s3bIKa XUMUH. CaMOCTOSTCIIEHO MPOBOJST
OIIBITHI, MMOATBEPIKIAIOIINE XUMUYECKHE CBOMCTBA METAJIOB C COOJIIOACHHEM IPaBHII
TEXHHKH 0€30MMacHOCTH
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OO01asxapakTepUCTUKAIICTOYHBIX METAIIOB

OOBSACHSIOT STUMOJIOTHIO Ha3BaHHS TPYIIIBI «IIETOYHbIE METALIBD). J{atoT 00myto
XapaKTEPUCTUKY MICIOYHBIM METaJllIaM IO MX MOoJIoKeHHIo B [lepuoaudeckoil cucreme
xuMudeckux demenToB /. 1. Menneneena.

XapakTepusyIoT CTpoeHre, Pr3NIecKre 1 XUMUIECKHE CBOMCTBA IIEJIOYHBIX METAIIJIOB
B CBETE 0011Iero, 0COOECHHOr0 M €IUHUYHOIO.

[IpenckaspiBaloT (U3MYECKHE W XMMHYCCKHUE CBOHCTBA OKCHUIOB W THIPOKCHIOB
IIEJIOYHBIX METAJUIOB HA OCHOBE MX COCTaBa M CTPOCHUS U MOJTBEPXKIATh MPOTHO3BI
YpaBHEHUSIMH COOTBETCTBYIONIMX peakuui. [IpoBomaT pacdérsl MO XUMHUYECKHM
(dhopMysiaM U ypaBHEHUSIM pEaKIni, MPOTEKAIINX C YIaCTUEM IIETOYHBIX METAIIIOB U
HUX COeJMHEHHN
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OO6mas xapakTeprucTHKa
I11€JI0YHO3EMEIbHBIXMETAIIIOB

XapakTepusyroT CTpoeHue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA IEIOYHO3EMETBHBIX
METAJIOB B CBETE 00IIero, 0cOOEHHOTO U eAMHUYHOTO. [IpeickaspIBaroT rusndeckue u
XUMHAYECKHE CBOWCTBA OKCHIIOB M TMAPOKCHAOB MeTamioB IIA rpynmel Ha OcHOBE UX
COCTaBa M CTPOEHHS W IOATBEPXKAAIOT MPOTHO3bl YPABHEHUSIMH COOTBETCTBYIOILMX
peaKLuid.

[MpoBogsT pacu€Tbl 1O XUMHUYECKUM QOpMysiaM ¢ YpaBHEHHSM peakiui,
MPOTEKAIOUINX C YYaCTHEM IIEIOYHBIX METAJUIOB M UX COETMHEHUI
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JK€ctkocTh BOIIBI M cITOCOOBI €€ yCTpaHeHHS

OOBSICHAIOT YTO TAaKOE <OKECTKOCTh BOJBI». Pa3inyaroT BpeMEHHYIO U TIOCTOSIHHYIO
YKECTKOCTh BOABI. [IpesyrararoT CriocoObl YCTPaHEHHS >XECTKOCTH BOXBI. IIpoBomsrt,
HaGHIOZIaIOT U OIIMCBIBAKOT XI/IMI/IT-IeCKI/II‘/’I BKCHepI/IMeHT, C CO6J’I}OIICHI/ICM HpaBI/IH
TEXHUKHU 0€30IMaCHOCTH
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IL.p.Ne 6. «Ilomydyenue xecTkoi BOJBI U
CIIocoObI €€ yCTpaHSHUsD»

[Tony4atoT, coOOMPAIOT U PACMO3HAIOT YIIIEKUCIbIH ra3. OOpaiarTces ¢ 1a00paTopHbIM
000py/IOBaHUEM U HarpeBaTeIbHBIMU IPUOOpPAMH B COOTBETCTBHH C MPABUIAMH
TEeXHHUKH Oe3omacHoCTH. HabIroAaroT 1 ONMMCHIBAIOT XUMHYECKUH SKCIIEPUMEHT C
MIOMOIIBIO PYCCKOTO (POTHOTO) sI3bIKA U SI3bIKa XUMUH. DOpMYyIHPYIOT BBIBOJKI MO
pe3yibTaTaM NpoBeIeHHOro SKcnepruMenTa. COTpyAHHUYAIOT B Ipoliecce y1eOHOTOo




B3aMMOICHWCTBUS TIPY paboTe B TpyImax
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AJIOMUHUHN U €T0 COeTUHEHUS

XapakTepuszyloT allOMUHUA 10 ero monoxeHuto B Ilepumonmuueckoit cucreme
xumuueckux annemeHToB J[. M. MenneneeBa. ONMUCHIBAIOT CTPOCHHE, (PU3IUYCCKHUE H
XUMUYECKHE  CBOICTBA  QJIIOMUHUS, TOATBEPXKAas UX  COOTBETCTBYIOUIUMU
YPABHEHUSIMU PEAKLUH.

OOBACHSIIOT JTBOWCTBEHHBIH XapakTep XMMHYCCKHX CBOWCTB OKCHAA W THUAPOKCHIA
AJTIOMUHUS
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Kene3o u ero coequHeHUs

XapakTepusyloT nmoynoxkeHue keneza B llepuoanyeckod CUCTEME XMMHYECKHX
anementoB JI. WM. MenneneeBa, OCOOCHHOCTH CTpOCHUs aroma. ONUCHIBAIOT
(pm3nyecKue W XMMHYECKUE CBOWCTBA JKeie3a, MOATBEPKIas MX COOTBETCTBYHOIIUMU
ypaBHeHUsIMHU peakiuii. OOBICHSIIOT HAIUYKE JIBYX TCHETUYCCKUX PSIIOB COCTUHCHUMN
xenesa Fe?+ u Fe®* \YcraHaBnuBaoT 3aBHCHMOCTH OGIAcTeH IIPUMEHEHUS Kelle3a U
€ro CIUTaBOB OT CBOWCTB. lIpoBomsaT pacu€rel mo XuMuYeckuM (opMylam u
YpaBHEHHUSM peaklui, MPOTEKAIONNX C YyYacTHEeM >JKelie3a M €ro COeIWHEHH.
HaOmomaroT ¥ OMUCHIBAIOT PEAKIMH MEXKIY BEIIECTBAMH C IIOMOIIBIO PYCCKOTO
(pomHOTO) A3BIKA U SI3BIKA XUMHUH

54

ILp. Ne 7 «PemeHueskcrnepuMeHTalIbHbIX
3a1a4 1o TeMe «MeTaibn

OKCHNEPUMEHTAIBHO HCCIEAYIOT CBOMCTBA METAJUIOB M HMX COCOUHEHUH, pelaTh
JKCIIEPUMEHTANbHBIC 3a7auud 1o Teme «Mertamiby. PaboratoT ¢ 1abopaTOpHBIM
o0OpyIOBaHMEM W HArpeBaTeIbHBIMH MPUOOPaMH B COOTBETCTBHU C IMIPaBHIAMHU
TeXHUKHU Oe3omacHocTH. HabirogaroT cBoiicTBa METAUIOB U MX COEIUMHEHHUI U SIBJICHUH,
TIPOUCXOISIIHNX c HHUMH. OnuceBalOT XUMHUYECKHI IKCIIEPUMEHT.
DopMyIHPYIOT BBIBOJBI IO PE3yJIbTaTaM IIPOBEIECHHOTO JKcIepuMeHTa. OmpenensroT
(ucxonms w3 y4eOHOW 3amaun) HEOOXOMUMOCTH WCIIOJIB30BaHWS HAOJIOACHUS WIIN
SKCIIEPUMEHTA
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Koppo3zus meTaioB u cmiocoObI 3aIUThl OT
Heé

OOBSCHAIOT YTO TaKOe KOppo3us. PazimuuaroT XMMHYECKYI0O U JJIEKTPOXUMHUYECKYIO
Koppo3uu. WmOCTpUpYyIOT TOHSTHS — «KOPPO3USA», «XMMHYECKash KOPPO3H»,
«QJIEKTPOXMMHUYECKAsT KOPPO3Ms» NpuUMepaMH. XapaKTEepU3ylOT CIOCOOBI 3alUThI
METaJUIOB OT KOPPO3UHU
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Merasuisl B npupoze. Ilonstue o
MeTaJuIypruu

Knaccnpunupyrot popMbl IpUPOIHBIX COSTMHEHNH METAILIIOB.

XapakTepusyloT OOIIHMe CIOCOObl TMONYYeHHWs] METauloB:. IUPO-, THAPO- U
ANEKTPOMETALTYPTHH.

KonkpeTnsupyroT 3Tu criocoObl MpUMepaMu ¥ ypaBHEHUSIMH PEAKIMIA C COCTABICHUEM
3JIEKTPOHHOTO OataHca.

OnwHChIBaIOT JIOMEHHBIN MPOIECC U AIEKTPOIUTHYECKOE TTOTyUYSeHHE METAIIIIOB.
PaznuyaroT 4y€pHbIC U IIBETHBIC METAILIBI, YYTYHBI ¥ CTAJIH

S7

O06006111eHYE 3HaHUIT 110 TeMe «MeTaIbDy

O0600maroT W CUCTEMATU3UPYIOT CBOM 3HAHWS IO Teme: «Metamiby. [Ipumenstor Ha
MPaKTUKE paHee W3yYeHHBIM Marepuaj, padoTas MO IpylrnaM ¢ 3aJaHdsAMU Pa3HOIro
YPOBHS CIIO)KHOCTHU
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K. p. Ne 3 o Teme «MeTasibiy»

[IpuMeHsIOT Ha TpaKTUKE paHee H3YUYCHHBIH Marepuan, paboras 1O TpylmaMm c
3aJJaHUSIMU Pa3HOI'O YPOBHS CJIO’KHOCTH, BBIIIOJHSIOT KOHTPOJIbHYIO paboTy




XuMmusi 4 oKpy:kawuas cpeaa (2 4)
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XUMHAYECKHUHA COCTAB IUTAHETHI 3€MIIS

WHaTerpupyror cBeacHus 1o Gu3WYEeCKOW reorpadMd B 3HAHUSA O XHMHUYCCKOU
OpTraHM3aIi{ TUIaHETHI. XapaKTepPU3yI0T XUMHUYECKUH COCTaB Te0IOTHIECKIX 000JI0UYEK
3emun.PaznudaroT MUHEpaIbl U TOPHBIC MTOPOBI, B TOM YUCIE U PYJIbI
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OxpaHaoKpy’Karomieil cpeabl OT
XUMHYECKOTO 3arps3HEHHS

XapakTepu3yroT UCTOYHUKHA ~ XMUMHYECKOTO  3arps3HCHUs  OKpYXKalolied  cpejbl.
OmnurChIBAIOT MIO0ANTBHBIE DKOJIOTHYCCKHE IPOOJIEeMbl UeIOBEUECTBa, CBS3aHHBIC C
XUMHAYECKUM 3arpsisHeHueM. [Ipeiararor mytu MHHHUMHA3AIAN BO3JECHCTBUS
XMMHUYECKOTO  3arps3HCHUS HAa  OKPYXaWwIyl cpexy. llpuBoaar mpuMepsl
MEXIYHAPOIHOTO COTPYAHHYESCTBA B OOJIACTH OXPAaHbl OKPYXKAWOIIEH Cpeasl OT
XHMHYECKOI'0 3arpsA3HEeHHUs

O0001eHne 3HAHUIA 110 XUMMH 32 KYPC OCHOBHOM mK0JbI. [ToaroroBka k OcHOBHOMY rocyaapcreeHnomy sx3ameny(OI'J) (6 1)
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Bemectna

[Ipencrasmsror napopMarmro 1o Teme «llepmommueckuit 3akon um Ilepmommueckas
cuctema J[. . MeHeneeBa B CBET€ TEOPHUH CTPOCHHSI aTOMay B BHJE TAOJHUII, CXEM,
OIOPHOTO  KOHCHEKTa, B TOM uuciae ¢ npuMmenenuem cpeacts  UKT.
BBINOMHAIOT TeCTOBBIE 3ajaHus MO Teme. [IpencTaBisiroT MHQOPMAIMIO IO TEeMe
«Buapl XMMHYECKUX CBSI3€d M THUIIBI KPUCTAUIMUECKMX peETOK. B3auMocssasb
CTPOEHHUSI M CBOMCTB BELIECTB» B BHJIE TaOJIUL, CXEM, ONOPHOI'O KOHCIIEKTa, B TOM
yucie ¢ npuMmeHeHueM cpeacts UKT
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XUMHUYECKUE PEAKLINU

[pencraBmstor uHpopmammio no teme «Kimaccuukanuss XUMHUYECKHX pPEaKuid Mo
pasinyHbIM npu3HakaM. CKOpOCTh XMMHUYECKHX peakuuil» B BuAe TaONHL, CXeM,
ONOPHOTO KOHCNEKTa, B TOM uucie ¢ npuMeHeHueM cpencts MKT. Bemmomsror
TECTOBBIE 33/1aHus 10 TeMme. Xapakrepu3ytor OBP, okucauTens ¥ BOCCTAaHOBUTEIND

63

OCHOBBIHEOPTAHUYECKONXUMUHU

XapakTepusyroT ob1ue, 0coOeHHbIE U HHIMBUAYaIbHbIE CBONCTBA KUCIOT, OCHOBaHHIA,
coneit B cBeTe TEOpUHU 3IEKTPOTUTHUECKOH JUCCOIHAIIHH.
ApryMeHTHPYIOT BO3MOKHOCTb IPOTEKaHUs XUMHUYECKHX peakOuid B pacTBOpax
ANIEKTPOJINTAX UCX0nsl M3 ycioBuid. KimaccnuuupyioT HeopraHMYecKHe BELecTBa IO
COCTaBy M CBOMCTBaM. [IpMBOIAT mpuMepsl NMPENCTABUTENEH KOHKPETHBIX KIIACCOB U
TpyNIl HEOPraHUYECKUX BEIIECTB
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[ToBTOpeHme 1 0600IIeHNE TTO TEME.
IToaroToBka K KOHTPOJILHOM paboTe

BBINIONHSIOT TECTHI M YIPAXKHEHMSI, PELIAIOT 3a4a4H 10 TEME.
ITpoBOAAT OLIEHKY COOCTBEHHBIX JOCTHXEHUH B YCBOCHHU TEMBI.
KoppekTupyoT cBOM 3HaHMsI B COOTBETCTBHH C IUNIAHUPYEMBIM PE3YJIHTaTOM
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Kontponbnas padotaNed «Htorosas mno
KypCy OCHOBHOI1 IITKOJIBI»

[IpuMeHsIOT Ha TpaKTUKE paHee H3YYEeHHBIH Marepuan, paboras 1O TpynmaMm c
3aJaHUSAMH Pa3HOT'O YPOBHSI CIIO)KHOCTH, BBITOJIHSIOT KOHTPOJIBHYIO PaboTy

66

AHanu3 KOHTPOJIbHON paboTsl. [loaseaeHue
HUTOT'OB r'ojia

KoppekTupyoT cBov 3HaHUA
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[ToBTOpEHME
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Peseps
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