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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamma mo xumuu B 8-9 KJjiaccax CoCcTaBlieHa B COOTBETCTBHH C TPEOOBAHUSIMU
@®enepaliIbHOIO  TOCYJAPCTBEHHOTO  OOpa30BaTENbHOrO  CTaHAapTa OCHOBHOTO  OOILEro
obpazoBanust I[lpukas MunoOpHayku Poccum ot 17.12.2010 N 1897 (pen. ot 11.12.2020), na
OCHOBE MPHUMEPHOIl OCHOBHOIl 00pa30BaTeNIbHON MporpaMmbl IO XHUMHH, C YYE€TOM
denepanbHOTO TMepeuHss y4eOHHWKOB, pekoMeHIoBaHHBIX MO P® k WUCHOIB30BAHHIO B
oOpa3oBarenbHOM mporecce B OY paccunTaHa Ha MpernojaBaHue 1Mo y4eOHUKaM:

«Xumus 8 xknaccey aprop O.C. 'abpuensn, M., poda, 2016r.

«Xumust 9 ximace» aBropel O.C.I'abpuensH, W.I.Octpoymon, C.A.Crnagkos, M.,IIpocsenienue,
2019r.

M3ydenne XMMUM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI HANpPaBICHO Ha JOCTHIKECHUE
CIEAYIOUIMX LeJe:

Mean :
. dopMupoBaHue y yyaluxcs HeT0CTHOW eCTECTBEHHO-HAYYHOU KapTUHBI MUPA.
. Pa3BuTHe mO3HABATEIBHBIX HMHTEPECOB, HWHTEIJICKTYalbHBIX W TBOPYECKHX

CIIOCOOHOCTEH ywalMxcsi B IIpollecce H3Y4YEHHMs XMMHUYECKOM Hayku M €€ BKjIaja B
COBPEMEHHBI HAy4YHO - TEXHHUYECKHH mporpecc; (HOpMUPOBAHHE BAKHEHIIMX JIOTHYECKUX
ornepanuil MbIIJIEHUS (aHAJIW3, CUHTE3, 0000IlEeHMEe, KOHKPETU3allus, CpaBHEHUE U Jp.) B
IIPOLIECCE NO3HAHMS CUCTEMBI BaXHEHIINX NOHATHUH, 3aKOHOB U TEOPHUH O COCTaBe, CTPOCHUH,
CBOMCTBAaX ¥ MPUMEHEHUN XUMUYECKUX BELIECTB.

. Bocnutanue yOexa€HHOCTH B TOM, YTO IPUMEHEHUE IOJYyYEHHBIX 3HAHUU U
YMEHUI 10 XUMHMM SIBIsIeTCS OOBEKTHBHOH HEO0OXOAMMOCTBIO Ui Oe3omacHO paloThl ¢
BEIIECTBAMH U MaTepHajaMy B ObITY M Ha IIPOU3BOJICTBE.

. IIpoexkTupoBaHnue M peanu3alys BBITYCKHUKAMU OCHOBHOHM ILIKOJBI JIMYHOU
o0pa3oBaTeNbHONW TpaeKTOpuM: BbIOOp mpoduiast oOyueHHss B CTapiied ILIKOJIe WIN
PO eCCUOHAIBHOTO 00Pa30BATEIHLHOTO YUPEKICHHUS.

. OBnageHue  KIIOYEBBIMHM  KOMIETEHIMSAMH:  y4eOHO-TIO3HABATEIbHBIMH,
MH(OPMALIMOHHBIMU, [IEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMHU.

Jns nocTukeHus 3TUX 1LieNedl B Kypce XMMHUM Ha CTYNEHM OCHOBHOI'O 00Iero odpazoBaHus
pelarTcs Ceayoue 3aAaYun:
v’ (opmupyroTcs 3HaHMS OCHOB XHMHYECKOH HAYKHM — OCHOBHBIX (DAKTOB, MOHSATHH,
XMMHUYECKHX 3aKOHOB M TEOPH, BEIPA)KEHHBIX ITOCPEICTBOM XMMUYECKOT'O SI3bIKA;
v’ pa3BUBAIOTCSA yMeHUs HaOmoaaTh B OOBACHSIIOT XUMHUYECKUE ABICHUSI, IPOUCXOIAIIIE
B IIPUPO/JIE, JTaOOPATOPHBIX YCIOBUAX, B OBITY U Ha IIPOU3BOJICTBE;
v IpUOOpEeTaoTCs CIENUaIbHble YMEHHS W HABBIKA 10 0OE30MacHOMY OOpalIeHHI0 C
XUMHUYCCKUMU BCUICCTBAMU, MaTCpHUaIlaMU U IMPOLCCCaAMU;
v (popMmHpyeTCS T'YMaHHCTHYECKOE OTHONIEHHE K XHMHHM KaK IPOM3BOJUTEILHON CHIIE
o011ecTBa, ¢ TOMOIIBIO KOTOPOH peraroTcs riio0anbHble MPoOIeMbl YeT0BEYECTBA;
v/ OCYILIECTBJISIETCSI HHTETPAIUs XAMAYECKON KapTHHBI MUPA B €IUHYIO HAYYHYIO KapTHHY.

IInanupyemble pe3ybTaThl OCBOCHHS Y4eOHOI0 peaMera

[To 3aBepreHNI0 Kypca XMMUHU Ha 3TaHE OCHOBHOTO 00IIIET0 00pa30BaHus BHIITYCKHUKH
OCHOBHOI1 LUKOJIBI JOJKHBI OBJIQAETH CIAEAYIOUMMH pe3yJIbTaTaMu:



|. JImunocTHBIE PE3yIBTATHL:
1) ocosnanue cBoeii STHUYECKOI TPUHAIEKHOCTH, 3HAHME MCTOPUH XUMHH M BKJIaa
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;
2) ¢popmuposanue OTBETCTBEHHOTO OTHOIIECHMS K IO3HAHMIO XUMMH; TOTOBHOCTH H
CIIOCOOHOCTH 00yYaIOUINXCs K CaMOPa3BUTHIO U CaMOOOPAa30BaHUIO HA OCHOBE M3YUYEHHBIX
(axTOB, 3aKOHOB ¥ TEOPUI XUMHH; OCO3HAHHOTO BHIOOPA U IIOCTPOCHUE MUHINBHTyaTbHON
00pa30BaTeNbHOM TPACKTOPUY;
3)  opmuposanue 1eTOCTHOl €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMIIEMOM YaCThIO
KOTOpOM SABJIIETCSA XUMUYECKasi KapTUHA MUDa,
4) oenadenue cOBpEMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH M
0OLIECTBEHHOM NIPAKTUKH, B TOM YUCIIE U XUMHUYECKUM;
5) oceoenue counanbHBIX HOPM, IPABUII OBEACHHUS, POIei 1 (POPM COLUATLHOM KU3HY B
coLuyMe, MPUPOJIE U YACTHOM KU3HH HA OCHOBE KOJIOTHUECKON KYJIbTYPHI H 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepuaiaMu;
6) @opmuposanue xKOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUM CO CBEPCTHUKAMM U
B3pPOCIIBIMH B Ipoiiecce 00pa3oBaTeNbHOI, 001IECTBEHHO MOJIE3HOH, Y4eOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKON U IPYTUX BUJIOB JI€ATEIHHOCTH, CBSI3aHHBIX C XUMUEH.

1. MeranpeamerHbie pe3ysbTarhl:
1) onpeoenenue ueneit co6cTBEHHOro 00yYEHHMs, IOCTAHOBKA U (POPMYIMPOBAHKE IS CEOS
HOBBIX 33]1ay;
2) naanuposanue myTeil JOCTUKEHUS KEIAEMOTO Pe3ylIbTaTa 00ydeHHs X UMUK KaK
TEOPETUIECKOT0, TaK ¥ IKCIICPUMEHTAIBHOTO XapaKTepa;
3) coommecenue cBoux NeiCTBUIL C ITIAHUPYEMBIMH PE3YJIbTATAMU, OCYUECHEIeHUEe KOHTPOIS
CBOCH JICATEIILHOCTHU B TPOLIECCE JOCTIKEHUS PE3yabTaTa, onpedeieHue Cioco00B NeHCTBHIMA
IIPH BBITIOJTHEHUH JTAOOPATOPHBIX U MPAKTUIECKUX PA0OT B COOTBETCTBUU C MPABUIIAMH TEXHUKH
0€30I1aCHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH HHPOPMAIIMH, IOTYIEHHE U aHAIN3 €€, CO3IaHNE
WH(OPMAITMOHHOTO IPOAYKTA U €T0 MPE3CHTAIHUS;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OTEPALMil: AHAIIM3A M CHHTE3a, CPABHEHHUS 1
CUCTeMaTH3aIHK, 0000IIEHUS U KOHKPETU3AIIUH, 8bli6/1eHUe TTPUINHHO-CIEICTBEHHBIX CBS3EH U
nocmpoeHue JTOTUIECKOTO PACCyKIEHUS U YMO3aKII0UeHHs! (MHAYKTUBHOTO, IETyKTUBHOTO U
M0 aHAJIOTHH) Ha MaTepualie eCTECTBEHHO-HAyYHOTO COIEP KaHNUS;
6) ymenue co3naroT, NPUMEHSATH U IPEOOPA3OBHIBATH 3HAKHM U CUMBOJIBI, MOJICIH H CXEMBI [T
pelieHus yueOHbIX U MTO3HABATENbHBIX 33/1aY;
7) ¢opmupoeanue n pazéumue 3K0NOTMYECKOr0 MBILLIEHHS, YMEHHE IPUMEHSTh €TI0 B
MO3HABATENbHON, KOMMYHHUKATUBHOM, COIIMATFHON MPAKTHKE U MPOPECCHOHATBHON
OpHCHTAITUH;
8) cenepuposanue unieit u onpeaeneHue cpeCTB, HEOOXOIMMBIX IS HX PEATU3AlHHY.

9) gopmuposarue v pazeumue FKOTOTUIECKOTO MBIIUIEHHS, yMEHHUE IPUMEHSTH €10 B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMATIbHON MPAKTHKE U MPOPeCCHOHAIBHON
OpHEHTALINH;

10)  zenepuposanue unieii u onpeaeneHne CPeICTB, HEOOXOMMMBIX IS UX PEATU3allHH.



1. [Tpenmernrie pe3yabTaTh:

BbInycKHUK HAyYMTCS:

XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUA: HAOJIIOJICHUE, U3MEPEHHE,

9KCIIEPUMEHT;

OIKCBIBATh CBOMCTBA TBEPIBIX, KUAKHUX, Fa3000pa3HbIX BELIECTB, BBIIACIAS UX

CYLIECTBEHHbIE IPU3HAKHY;

PACKpBIBATH CMBICII OCHOBHBIX XMMUYECKUX MOHATUN «aTOM», «MOJIEKYJIay,
«XUMMYECKHUH 37IEMEHT»,  «IIPOCTOE BELIECTBO», «CIOKHOE BELIECTBOY,

«BAJICHTHOCTbY, «XUMHUYECKas peaKLs», UCII0JIb3Ys 3HAKOBYIO CUCTEMY XUMUM;

pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHMs MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,

aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3in4ath XUMUYECKUE U (PU3NUYECKHE SIBICHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OIIpeNieNIATh COCTaB BELIECTB M0 UX hopMyiam;

OIpPEEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OIpEAEIATh TUIl XUMUYECKUX PEaKuii;

Ha3bIBaTh IPU3HAKU U YCIOBUS IPOTEKAHU XUMUYECKUX PEaKIHii;

BBISIBJIATH NIPU3HAKHU, CBUJIETEIbCTBYIOIINE O IPOTEKAHUU XUMUUECKOHM peakluu Ipu

BBINOJIHEHUHM XMMHUYECKOI'O OIIBITA;

COCTaBJIATH (POPMYJIIbI OMHAPHBIX COCAMHEHUI;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEaKIUi;

coOuro1aTh MpaBuiia 6€301MacHON paboThl IPU MPOBEICHUU OIBITOB;

II0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYI0M;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIYUCIISATH MACCOBYIO JIOJII0O XMMUYECKOT'0 3JIEMEHTA 10 (GOpMYJie COCTUHEHNUS;

BBIYUCIIATH KOJMYECTBO, 00BbEM HIIM MACCy BEIIECTBA 110 KOJIUYECTBY, 00beMy, Macce

pEareHTOB WM NPOAYKTOB PEAKIINH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA IMPOCTHIX BEILIECTB: KUCIOPOIa U

BOJOPOJA;

M0JIy4yaTh, COOMPATH KUCIOPO U BOJOPOI;

pacro3HaBaTh ONBITHBIM IIYTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPOI;

pacKpbIBaTh CMBICI 3aKOHA ABOTraapo;

PacKpbIBaTh CMBICI MOHATUN «TEIMI0BOM 3P PEKT peakinumn», «MOJSPHBIA 00BEMY;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BOJIBI;

PacKpbIBaTh CMBICI MIOHATHUS «PaCTBOPY;

BBIUMCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MAacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

XapakTepu3oBaTh (pU3MUeCcKre U XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHU, COJIEH;

OTpeeNATh MPUHA/JICKHOCTD BEIIECTB K ONpPEAEIEHHOMY KJacCy COSIMHEHHUI;

COCTaBJISATh (POPMYJIbI HEOPTAaHUUECKUX COECUHEHHUH N3YYEHHBIX KJIACCOB;



IIPOBOAMTD OIBITHI, HOATBEPKAAOIINE XUMUUECKHE CBOMCTBA U3yUEHHBIX KJIACCOB

HEOPraHMYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IIYyTEM PAaCTBOPBI KMCJIOT U IIEJI0UYEH M0 U3BMEHEHUIO OKPACKHU

UH/INKATOpa;

XapaKTepU30BaTh B3aMMOCBSI3b MEX/Y KJ1acCaMU HEOPraHUUECKUX COCIUHEHUI;

packpsiBaTh cMbich [lepuonuueckoro 3akona . . Menneneena;

OOBSCHATH (PU3MUECKUI CMBICT AaTOMHOTO (IIOPSIIKOBOT0) HOMEPa XMMUYECKOTO

3JIEMEHTa, HOMEPOB IPYIIBI U Ilepuoja B nepuoauueckoit cucreme /1. . Menneneesa;

0OBSACHATh 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B

npezenax Majblx MepUOJOB U INIaBHBIX HOATPYIIIL;

XapaKTepU30BaTh XUMHUYECKHUE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJblUs) HA OCHOBE UX

NOJIOKEHUA B iepuoauaeckoi cucreme /. M. MenaeneeBa u 0co6eHHOCTEH CTPOSHHS UX

aTOMOB;

COCTaBJISITh CXEMbI CTPOECHHS aTOMOB IEPBBIX 20 37IEMEHTOB IEPUOJNUECKON CUCTEMBbI

J. . MeHnneneena;

PacKpbIBaTh CMBICI IOHATUN: «(XUMUYECKAs! CBSI3bY», «AJIEKTPOOTPULIATEIBHOCTHY;

XapakTepu30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTB OT TUIIA

KPUCTANINYECKON pelETKHY;

OTIpeNieNATh BU XMMUYECKOM CBSI3U B HEOPIaHUYECKUX COCINHEHMSIX;

n300pakaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMHU BHIAMH

XUMHYCCKHUX CBS3CH;

PacKpbIBaTh CMBICI OHATUH «HOH», «KAaTHOH», «aHHOH», «AJIEKTPOIHUTHD»,
«HEIJIEKTPOIUTBIY, «AJIEKTPOIUTHUECKAS JUCCOLUALUN», KOKUCIUTENbY, «CTEIEHb

OKHCJIEHUS», «BOCCTAHOBUTEINbY, «OKUCIEHUE)», KBOCCTAHOBJICHUEY;

OIpPEAEIATh CTENEHb OKUCIEHUSI aTOMa 3JIEMEHTA B COEIMHEHUY;

PaCKpBIBATh CMBICI TEOPUHU HIIEKTPOIIUTHUECKON AUCCOLMAINH;

COCTABJISITh YPABHEHMS DJICKTPOJIUTUYECKON TUCCOLUALNNA KUCIIOT, IIEJI0YEH, COJIEH;

OOBSACHATH CYHIHOCTB IpOLECcCca ANEKTPOIUTUYECKON TUCCOLMAlUU U peakluii HOHHOTO

oOMeHa;

COCTaBJIATh TIOJIHBIE U COKPAILIEHHbIE HOHHbIE YPaBHEHUs peaklnii OOMeHa;

OTIpeNIeNIATh BO3MOXHOCTD IMPOTEKAHMsI peaKkIMii HOHHOTO 00OMeHa;

NPUBOJIUTH PEAKLUH, MOATBEPHKAAIOIINE KaUeCTBEHHBIN COCTaB PAa3IMUHBIX BEIIECTB;

OTIpEENATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBJIATh YPABHEHUS OKUCIUTEIBHO -BOCCTAHOBUTENBHBIX PEaKIuii;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKOH peakiuu;

KJIAaCCU(UIIMPOBATh XUMHUYECKHE PEaKMU MO Pa3IMYHbIM [IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXJy COCTaBOM, CTPOEHHUEM U CBOMCTBAMU

HEMETAIIJIOB;

IPOBOJUTH OIIBITHI 110 MOJYYEHHIO, COOUPAHUIO M U3YUYEHUIO XUMHUECKUX CBOMCTB

ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOr0 ra3a, aMMHUaKa;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIIBINA Ia3 U aMMHAK;

XapaKTepu30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMU METAILJIOB;

Ha3bIBaTh OPraHWYECKHUE BEIIECTBA M0 UX (popMyJie: METaH, ITaH, THJIEH, METAHOII,

3TaHOJI, MIMILIEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHasl KUCJIOTa, CTeapUHOBAs KUCIIOTa,



OJIEMHOBAsI KUCJIOTA, TITI0K03a;

® OIEHUBATh BIMSIHHE XMMHUECKOT0 3arps3HEHHS OKpPY>KaIOIIei cpeibl Ha OpraHu3M
YeJI0BEeKa;

® TpaMOTHO OOpaIIaThCs C BEIIECTBAMU B IIOBCEIHEBHOM KHU3HH;

®  OIpEIENITh BO3MOXXHOCTh IPOTEKAHUS PEAKIIMI HEKOTOPBIX IIPEICTaBUTENIEH
OpPraHMYECKUX BEIIECTB C KUCIOPOJIOM, BOAOPOJIOM, METAIIJIaMU, OCHOBaHUSIMH,
raJIor€HaMHu.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

* BBIJIBUraTh U MIPOBEPSTH SKCIEPUMEHTAIBHO TMITOTE3bl O XUMUYECKHUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTAaBa U CTPOEHHS, UX CIOCOOHOCTH BCTYNATh B XUMUYECKUE PEaKIuH,
0 XapakTepe U MPOAYKTaX pa3IMYHbIX XUMUYECKUX pEaKLUi;

* XapakTepU30BaTh BEILECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBAIOT
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEKy JTaHHBIMU XapaKTePUCTUKaMH BEILIECTBA;

* COCTaBIISATh MOJIEKYJISIPHBIE U MIOJIHBIE MOHHBIE YPABHEHUS 110 COKPAILIEHHBIM
VMOHHBIM ypaBHEHUSIM;

* [IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISTH OKUCIUTENbHbIE UITH
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C yUYETOM CTEIIEHEN OKUCIEHUS 3JIEMEHTOB, BXOSIINX B €r0
COCTaB;

* COCTaBJISATh YPABHEHUS PEAKIMIl, COOTBETCTBYIOIIMX IIOCIIEA0BATEIbHOCTH
MpEBpAIICHUI HEOPraHUYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB;

* BBIJABUIaTh U MPOBEPSTH IKCIIEPUMEHTAIILHO TUIIOTE3bI O PE3yJIbTaTaX BO3AEHCTBUS
pa3nuyYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XMMUYECKOMN peaKkinu;

* HCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS ISl SKOJIOTMYECKHU IPaMOTHOIO [TOBE/ICHUS B
OKpY’Kalolllel Cpee;

* HCIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIMH NP BBIOJIHEHUU IPOEKTOB
1 y4eOHO-HMCcCIe10BaTeIbCKUX 3a/1ay 110 U3yYEHUIO CBOWCTB, CIIOCOOOB MOIY4YEHUS U
pacro3HaBaHMs BEILECTB;

* 00BEKTHBHO OLIEHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUUECKUX ITpoIieccax;

* KPUTHYECKH OTHOCUTHCA K IICEBIOHAYUYHOW MH(POPMALINHU, HEJOOPOCOBECTHOI
peKiiaMe B cpesIcTBaX MaccoBOW MH(POpPMALIUY;

* 0CO3HaBaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUH 110 XUMUU JJI IPAKTUYECKON
NeSITEIbHOCTH YEJIOBEKa;

. CO3JIAI0T MOJETH U CXEMBI JJIsl pelIeHus] y4eOHbIX U TO3HABATENIbHBIX 3a/1a4;

MOHUMATh HEOOXOJUMOCTh COOIIOACHHUS TPEANNCAHUN B MHCTPYKIIHUSX IO

MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBON XMMHH.

Conep:xanue yueOHOro npeaMera u TpeGoBaHUsl K YPOBHIO MOATOTOBKH y4alIUXCsl
8 kiaacc

HavanbHble NOHATHSA U 3aKOHBI XUMUM (214)
Tena u BemecTBa. CBOMCTBa BELIECTB. JTaJOHHbIE (U3NYECKUE CBOMCTBA BEIIECTB.
Martepuansl u MmaTepuanoBeaeHue. Poiab XUMuu B )KU3HU COBPEMEHHOTO o01iecTBa. OTHOILIEHUE
oOmiecTBa K XUMHUU: XeMOpUIus 1 xeMopoous.



Mertoapl m3yuenus xumuu. HaOmrionmenuwe. DxcrnepuMeHT. MopenupoBanue. Mojgenu
MaTepuaibHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azer. XKunkoctu. TeEpnbie BemecTBa. B3auMHbIE Iepexoabl MEXKIy arperaTHbIMU
COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOnMMaIus) U JecyOauManusi, KOHISHCAUs U UCTIapeHHUE,
KPUCTAJUIM3aLUs U IIJIABIICHUE.

®uznueckue sBJIeHUs. YUCThIE BENIECTBA U CMECU. [ OMOT€HHBIE U FE€TEPOr€HHbIE CMECH.
Cmecu razoobOpasnble, xugkue U TBEpAble. CrocoObl paslieneHusl cMeceil: MeperoHka, WUiu
TUCTWUISAIMS,  OTCTauBaHue, (GUIbTpPOBaHHE, KpHUCTAUIM3AlMs  WIA  BBbIIapUBaHHE.
Xpomarorpadus. [Ipumenenue 3tux crnocoO0B B 1a00paTOPHOI MMPaKTUKE, HA POU3BOJCTBE U B
OBITY.

XuUMHUYECKHE D3JEMEHTBl. ATOMBI M MOJEKyJbl. IIpocTele U CIIOXKHBIE BELIECTBA.
AmoTponus Ha npuMepe Kuciopoaa. OCHOBHbIE MIOJIOKEHUSI aTOMHO - MOJIEKYJIIPHOTO YUEHHUS.
Nonsbl. BeuecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSL.

3Haku (CHUMBOJIBI) XUMHYECKHX »3JeMeHTOB. MHdopmanus, KOTOPYO HECYT 3HaKH
XUMUYECKUX JJIEMEHTOB. OTHMOJIOTMS Ha3BaHUI HEKOTOPBIX XUMHUYECKHUX 3IJIEMEHTOB.
[lepuoanueckas tabnuua xumuueckux snemeHToB JI. V. MenneneeBa: KOpPOTKONEPHUOIHBIN U
JUTMHHONIEPUOAHBIN BapuaHThl. [lepross! u rpynmel. ['1aBHas 1 mo6oYHast MOATPYIIEL, UK A- U
b-rpynnsl. OTHOCUTENBHAS ATOMHAs Macca.

Xumnueckue (opmynel. Manekcs n koddduuuentsl. OTHOCUTENbHAS MOJEKYJISpHAs
Macca. MaccoBasi J10Js1 XMMHUYECKOI0 JIEMEHTa B coeuHeHuu. Hdopmanus, KoTopyro HecyT
XUMHUYECKHE (DOPMYIIBIL.

Banentnocts. CTpykTypHble (QOpMyabl. XUMHUYECKHE OJEMEHTBI C IOCTOSHHOW U
MEPEMEHHOI BalleHTHOCThIO. BriBoa (opmynbl coeauHenusi 1mo BasieHTHocTU. OmpeneneHue
BaJICHTHOCTH XHMHUYECKOTO »3JeMeHTa 1o ¢opmyne BemecTBa. CocTaBieHHE Ha3BaHUU
COCIMHEHUH, COCTOALIMX U3 JBYX XHUMHUYECKMX 3JIEMEHTOB, [0 BAJIEHTHOCTU. 3aKOH
MIOCTOSIHCTBA COCTABA BELIECTB.

XuMuYeckue peakiuu. PeareHTbl M NOPOAYKTHI peakiuu. [Ipu3HAKM XHUMHYECKUX
peakuuid. YcioBus UX MPOTEKaHUS U MpeKpaileHus. Peaknuu ropeHus. DK30TepMUUYECKUE U
SHJOTEPMUYECKHE PEAKIINH.

3aKOH COXpaHEHHs MacChl BEIIECTB. XuMU4eckue ypaBHeHusa. CocraBieHUe
XUMHUYECKHX ypaBHeHul. NH(popMmalys, KOTOPYIO HECET XUMHUECKOE YpaBHEHHE.

Knaccugukaius XuMHUECKUX peakLuil 10 COCTaBy M YUCIY PEareHTOB M MPOAYKTOB.
Tunbl XumMuYeckux peakiuil. Peakuuu coeanHeHMs, pas3ioXeHUs, 3aMelleHHs U oOMeHa.
KaranuzaTtops! 1 kaTanus.

JeMoHCcTpannu
*  Komnekuus MmaTepuanoB U U3EIUN U3 HUX.
* Mopenu, ucnonib3yeMble Ha ypokax (hU3HKHU, OMOJIOTUU U Teorpaduu.
*  OOBEMHBIE U MTAPOCTEPKHEBBIE MOJICTTH HEKOTOPHIX XUMUYECKHX BEIIECTB.
* Mopaenu KpUCTAIUIMYECKUX PEIIETOK.
* Cobupanue mpubopa A7 MOTYUYSHHs ra3a U IPOBEPKa ero Ha TepMETUYHOCTb.
* Bosronka cyxoro JipJa, ifoja uiu HadTaluHa.
* ArperarHbl€ COCTOSIHHSI BOJIBI.
* PazjieneHue AByX HECMEIIMBAIOMINXCS KUIKOCTEH C MOMOIIBIO IETUTEIBHON BOPOHKH.

* JluctumisiTop u ero padoTa.



* VYcraHoBka i GUIbTpOBaHUS U €€ pabora.
* YcraHOBKa JUIs BRITapUBaHus U €€ paboTa.
* Komnekuus ObITOBBIX MPHUOOPOB [T (PUIBTPOBAHUS BO3IyXa.
* Paznenenue kpacsero Beniectsa guomacrepa ¢ IoMoUIbio OyMaXXHOH XpomaTorpadum.
*  Moaenu alIOTPOITHBIX MOIU(DUKAIIMIA YTIEPOIa U CEPHI.
* Ilosyuenue o30Ha.
e Tloprpers 1. 4. Bepuennyca u JI. . Menneneesa.
* KopoTkoneprnoaHslii U JJIMHHONIEPUOAHBIN BapuaHThl [lepnoaudeckoii cucremst 1. 1.
Meunpeneena
* KoHcTpynpoBaHue MapoCTEPKHEBBIX MOAECIICH MOJIEKYJL.
* Annapar Kunma.
* PaznoxeHue Ouxpomara aMMOHHSL.
* T'openue cepbl U MAarHUEBOU JICHTBI.
* Iloprpersr M. B. JlomonocoBa u A. JI. JIaByasse.
*  OmnbIThl, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUS MacChl BEIIECTB.
* T'openue docdopa, pacTBOpeHHE IPOAYKTa FTOPEHUS B BOJIE U UCCIICIOBAHHE
IIOJIy4EHHOT'O pacTBOPA JIAKMYCOM .
* B3saumonelcTBUE COJSTHON KUCIOTBI C IUHKOM.
* Tlomyuenne ruapokcuaa menu(Il) u ero pasnoxxeHue npu HarpeBaHMUH.
JlabopaTropHblie ONBITHI
O3HakoMJIEHHE C KOJUIEKIIUEH 1ab0paTOPHOI MOCYbI.
[TpoBepka mpubopa Ui NOTYyYESHHUS Ta30B HA TePMETHYHOCTb.
O3HakoMJIEHHE ¢ MUHEpaJIaMU, 00pa3yIOIUMHU IPAHUT.
[TpuroroBieHNE reTEPOreHHON CMECH IIOPOLLIKOB CEPHI U JKeJle3a U UX Pa3lIeICHHUE.
B3anmoseiicTBre pacTBOPOB XJIOPUAOB M HOUAOB KaJlKs C paCTBOPOM HUTpaTa cepedpa.
[Tonygyenune ruapoxcuna meau(ll) u ero B3anMoielicTBHE C CEPHOIM KUCIOTOM.

BzaumopeiictBue pacTBOpa COABI C KHCJIOTOM.

© N O wWNRE

ITpoBepka 3akOHa COXpaHEHHS MAacChl BELIECTB HAa NPHUMEPE B3aUMOJCHCTBUS IIENOYM U
KHUCIIOTBHI.
9. TlIpoBepka 3aKOHa COXpAaHEHMs MACChI BEIECTB HA MPUMEPE B3aMMOIEHCTBHSA INENOUN H
conu xenesa (1II).
10. Pasnoxkenune nepokcuaa BOAOPO/IA ¢ MOMOLIBIO OKcraa Maprania (IV).
11. 3amemenue xene3oM Me B MEIHOM KYIIOPOCE.
[TpakTrueckue pabOTHI
1. 3HaKOMCTBO € J1abopaTopHbIM oOopynoBaHueM. [IpaBuia TexHUKH 0€30MacHOCTU IMPH
pabote B kabunere xumuu. HexkoTopsie Buabl padoT.
2. AHanm3 mo4Bssl

BaxHeililue npeacraBuTe/ M Heoprannyeckux Bemects. KosimuecTBeHHbIe OTHOLIEHUS B

xumun (184)
CocraB Bo3ayxa. [lonsTre 00 00bEMHOI 701€ KOMITOHEHTA MPUPOIHON Ta30BOM cMecH

— Bo3ayxa. Pacuér o0bEmMa KOMITOHEHTA Ta30BOM CMECH 10 ero 00BeMHOMU J0JIe U
HA000pOT.



Kucnopona. O3on. [Tonyuenune kuciaopoaa. CoOupanue u pacro3HaBaHUE KUCIOPO/Ia.
XUMHUYECKUE CBOMCTBA KUCIOPO/a: B3aUMOJICHCTBHE C METAJUIAMU, HEMETAJUIAMU U CII0KHBIMU
BemectBamu. [Ipumenenue kucnoponaa. Kpyrosopor kucinopo/ia B npupojie.

Oxkcunel. O0pa3oBaHue Ha3BaHUN OKCUIOB 10 UX Gopmynam. CoctaBieHue Gopmyi
OKCHJIOB IO UX Ha3BaHUAM. [IpencraBurenn OKCUI0B: BOJIA U YIVIEKHUCIIBIN a3, HEralmeéHas
U3BECTb.

Bonopoa B npupoae. Pusnueckrue 1 XMMHUYECKUE CBOMCTBA BOAOPOAA, €r0 MOJYyYEHUE U
IIPUMEHEHUE.

Kucnotsl, ux coctas u kinaccudpukanus. Uuaukaropsl. Tabnuna
pactBopumocTu. CoJsiHas U cepHasi KUCJIOThI, UX CBOMCTBA M IPUMEHEHHUE.

Conu, ux coctaB u Ha3BaHus. PacTBopumocTs coJeil B Boje. [IpeacraBurenu comnei:
XJIOpUJ HATpusi, KapOoHAT HATpus, pocdar KaabIus.

[TocTostnnas ABoraapo. Konnuectso Bemiectsa. Moisb. Monsipaast macca. Kpataeie
€MHULBI U3MEPEHUS KOJIMYECTBA BEUIECTBA — MUJIIMMOJIb U KWJIOMOJIb, MUJIJTUMOJISIPHAS U
KHJIOMOJISIPHAsI MacChl BELLIECTBA.

Pacuétel ¢ UCHOJIb30BaHUEM MOHATUM «KOJUYECTBO BELIECTBA», «MOJSIPHAs Maccay,
«IOCTOSIHHAsA ABOTagpo».

3akoH ABorazipo. Momsipabiii 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS
MJIOTHOCTBH OJIHOTO Ta3a Mo JAPYyromy.

KparHble enuHUIBI W3MEPEHHs] — MWUIMMOJSPHBIM U KWIOMOJISIPHBIH  OOBEMBI
ra3000pa3HBIX BEIIIECTB.

PacuéTtel ¢ UCHOJIb30BaHWEM IOHATUM «KOJUYECTBO BELIECTBA», «MOJSpPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAsA ABOTaIPO».

Pacuétel ¢ UCHOJIB30BaHUEM IOHATUM «KOJUYECTBO BELIECTBA», «MOJSIpPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPON».

['unpocdepa. KpyroBopoT Bojsl B mpupoae. u3ndeckre U XUMHUYECKHE CBOICTBA BOJIBI:
B3aMMO/JICHCTBUE C OKCUIAMU.

OcHoBaHUs, WX cOCTaB. PacTBOpUMOCTh OCHOBaHUW B Boje. VM3MeHeHHE OKpacKu
WHJUKATOPOB B HIENOYHOM cpexe. IlpencraBurenu menoyen: THIPOKCUABI HATPHs, KA U
KaJIBIIHSL.

PactBoputens u pactBopéHHOE BeniectBo. PactBopel. PactBopenue. I'naparel. MaccoBast
JI0JIsI PACTBOPEHHOIO BelIeCTBA. Pacu€rhl, CBsI3aHHBIE C UCIIOJIB30BAHUEM MOHSTHUS «MaccoBas
JI0JIsI PACTBOPEHHOTO BELIECTBAY.

JeMoHcTpanumn

* OmnpeneneHune coaepkaHusi KUCIOPOJa B BO3IyXeE.

* [lonyuyeHue KuCiIOpOJa pa3I0KEHUEM IIEpMaHraHaTa Kajaus U epoKcuaa

BOJIOPOJA.

* CobOupaHue METOJJOM BBHITECHEHHS BO3/IyXa U BOJIBI.

* Pacno3naBaHue Kuciopoja.

* Topenue maruus, xenesa, yris, cepsl 1 pocdopa B KHCIOpOIE.

¢  Komrexius OKCUI0B.

* [lonyuenue, cobupanue U pacro3HaBaHKUE BOIOPOIA.

* ['opeHue Bomopoaa.

* BsaumogeiictBue Bogopoaa ¢ okcuaom meau(ll).

® KOJ’IJ’IGKHI/ISI MUHCPAJIIBHBIX KUCJIOT.



* IlpaBuio pa3zbaBiieHUs cEpPOil KUCIOTHI.

*  Komnekuus cosne.

* Tabnuua pacTBOPUMOCTH OCHOBAHUMN, KUCJIOT U COJIEH B BOJE.

* HekoTopsie METaJIIbI, HEMETAIUIBI M COSAMHEHHS KOJTMYECTBOM BEIEeCTBA B | MOJIb.
*  Moguens MOJISIPHOTO 00BhEMA ra3000pa3HBIX BEIIECTB.

JlaBGopaTopHbIe ONBITHI

12. TlomyrHeHME N3BECTKOBO BOABI IIPH IIPONYCKAHUHU YIIIEKHMCIIOTO Ta3a.
13. Tlony4enue BogOpoOaa B3aMMOJAEHCTBHEM IIMHKA M COISHON KUCIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. N3meHenue OKpacKu MHAUKATOPOB B LIEIOYHOM CPEJIE.
16. OsnakomieHme ¢ mpemaparamMd JOMAIIHEN WM HIKOJBHOM alTE€YKH — PacTBOPAMM
NEePOKCH/Ia BOJIOPOIa, CHUPTOBOM HACTOWKH MOJA U HAIIATBIPHOTO CIIHUPTA.
[TpakTrueckue pabOTHI
3. Tony4enwue, cobMpaHKe U PaCIO3HABAHUE KHCIOPOA.
4. Tlonydenue, cOOMpaHUe M PaCIO3HABAHUE BOAOPOIA.
5. TIpurortoBieHue pacTBOPOB COJIEH C X 3aJaHHON MacCOBOM J0JIEM.
OcHOBHBIE KJIaCChI HEOPraHu4YecKux coequHenni (104)
O06o0061eHe cBeICHUI 00 OKCHIaX, X KiIacCU(UKAIUU, HA3BaHUAX U
cBorcTBax. CriocoObl MOIY4eHHUS] OKCHIOB.

OcHoBaHusl, UX Kiaaccu(uKaius, Ha3BaHUS U CBOMCTBA. B3anumoaeicTBue ¢ KUCIOTaMH,
KHCIIOTHBIMH OKCHJAMH W COJSIMH. PasnoskeHue HepacTBOPUMBIX ocHoBaHHA. CrocoObl
MOJTYy4YECHUSI OCHOBAHUM.

Kucnotel, ux ximaccupukanus W Ha3BaHusa. OONIME XUMHUYECKHE CBOMCTBA KHCIIOT.
B3aumopeiicTBie KHCIOT € MeTajllaMd. ODJIEKTPOXUMUYECKUH psJl HAMpsDKEHHH METaljIoB.
B3aumopeiicTBie KUCIOT ¢ OKCUIaMH METaJIOB.

B3anmoneincTeue KHUCIOT C OCHOBAaHMSMU — peaklUUs HeWTpanusauuud. B3aumopencraue
KHCTIOT C COJISIMU. [Tonyuenne 6€CKUCIOPOIHBIX
U KHACJIOPOJICOICPKAIIIX KHCIIOT.

Conu, ux xkiaccu¢ukanys u cBoiicTBa. BzaumoneicTaue cosneil ¢ Metanaamu,
0COOEHHOCTH ITHX peakuuidl. B3aumoeiicTBue coseii ¢ coysiMu.

['eHeTHYeCKUE PsIBI METAIIA M HeMeTayIa. [ eHeTHUecKast CBS3h MEXKY KlIacCaMH
HEOPraHMYECKUX BEIECTB.

JlabopaTopHbIE OMBITHI

17. B3aumoeiicTBre OKCHIA KAIBIHS C BOIOM.

18. TMomyTHEHNE N3BECTKOBOM BOJIBI.

19. Peakuus ueiitpanuszanuu.

20. Tonyuenue ruapokcuaa meau (1) u ero B3anMoaeicTBIE ¢ KMCIOTOM.
21. Pasnoxenue rugpokcuna meau (1) mpu Harpesanum.

22. B3auMoeliCTBIE KHCIIOT ¢ METAJUIAMH.

23. B3auMoeliCcTBHE KHCIIOT C COJISMH.

24. O3HaKoMIIEHHE C KOJLUIEKIHEH COTIEH.

25. Bzaumoneiictue cynbdara meau(Il) ¢ xenezom.

26. B3aumoieiicTBE coieli ¢ COISTMH.



217 . TeHeTnuecKas CBsI3b Ha IPUMEPE COSAUHEHUM MEH.
[IpakTrueckue paboThI

6. Pemrenne OKCIICPUMCHTAJIBHBIX 3a/1a4.

Ilepuoauuecknii 3akoH u Ilepnoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. . MenpaeJieeBa u cTpoenue aroma (84)

EcTtecTBeHHbIE CeMENCTBa XUMUYECKHUX JIEMEHTOB:IIICJIOYHBIE U IIEJI0YHO3EMEIIbHbIC

METaJUIbl, TaJOreHbl, WHEePTHBIC (OJaropoanbie) razpl. AMQOTepHOCTh. AMOTEpHBIC

OKCHJIbI U TUAPOKCHIbI. KOMIUIEKCHBIE COMH.

Ortkpeitue 1. . MenneneesbiM [leproandeckoro 3akoHa u CO3/1aHUE UM
[lepuonnueckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEACHHS O
CTpOSHHH aTOMOB. JlOKa3aTenbCTBa CIOXHOCTH cTpoeHus aromoB. Ombitel Pesepdopna.
[1naneTapHast MOJIeIb CTPOCHHUS aTOMA.

CoctaB aTOMHBIX sIep: TMPOTOHBI, HEUTpoHbI. OTHOCUTENBHAs aTOMHas Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHUMHUYECKHX
snemeHTOB NeNe 1-20. [ToHsiTue 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. dusnyeckuil cmbicn cuMBoiauKkU Ilepuoguueckoit cuctembl. CoBpeMeHHas
dopmynupoBka Ilepuoanueckoro 3akona. M3MeHeHHsS CBOWCTB SJEMEHTOB B IMepuOAax U
rpymmnax, Kak QyHKIHS CTPOCHHUS IIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKka 5SJIEMEHTa-MeTaula MU JJeMEHTa-HeMeTalla M0 HMX IOJIOKEHUIO B
Ilepnonnueckoi cucreMe xuMuyeckux aieMeHToB /. 1. Menneneesa.

JemMoHcTpanuu
*  Paznuunbie GOpMBI TAOIUI] TIEPUOTUIECKON CUCTEMBI.
*  MogaenupoBanue noctpoenus Ilepunoanueckont cucremsl /. . Menneneesa.
* Moaenu aTOMOB XUMHYECKUX 3JIEMEHTOB.
* Mogenu aTOMOB 3JIeMEHTOB 1—3-T0 MeproI0B
JlabopaTopHble ONBITHI.
28. IMonyuenue aM(pOTEPHOrO THAPOKCHIA U UCCIEIOBAHUE €T0 CBONCTB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuun (114)

Honnast xumudeckasi cBsi3b. MoHBI, 00pa3oBaHHBIE aTOMaMU METaUIOB M HEMETAaJUIOB.
Cxembl 00pa3oBaHusi MOHHOM CBSI3M [UIsi OMHApHBIX coeAMHEHUN. MoHHBIE KpHCTalIndecKue
peméTku U (HU3NYECKHUEe CBOMCTBA BEIIECTB C 3TUM THUIOM peméTok. [loHarne o ¢popMynbHOIMA
€JIMHULIE BEIECTBA.

KoBanentnas xumuyeckass CBSI3b. OJEKTPOHHBIE U  CTPYKTypHbIE  (OPMYIIBI.
KoBanentnas nHenossipHas cBaA3b. Cxembl 00pa3oBaHUS KOBAJEHTHOM CBS3M AJsl OMHApHBIX
COCIMHEHUN. MOJEKYIJIApHBIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKU, U CBOMCTBA BEIIECTB C
JTUM THUIIOM PELIETOK.

DIEKTPOOTPULIATENLHOCTh. Psin  snekTpooTpunarenbHOCTH. KoBalleHTHass mossipHas
xumu4deckass cBsa3b. Jlumonb. CxeMbl 00Opa3oBaHMS KOBAJIEHTHOW TMONSPHOW CBSI3U IS
OMHApHBIX cOoelWHEHUN. MOJeKynsIpHble U AaTOMHBIE KPUCTAJUTMUECKHUE PEIMIETKH, CBOMCTBA
BEIL[ECTB C TUM THUIIOM PEIIETOK.



Merannndeckass XHMMHYECKash CBA3b W METAJUIMYECKas KPUCTAJUIMYECKAs PpEHIETKa.
CBolicTBa BEIIECTB € TUM TUIIOM pelI€ToK. EnnHas npuposa XMMUUECKUX CBSI3EH.
Crenenb okucienus. CpaBHEHUE CTENIEHU OKHCIIEHUS U BasieHTHOCTH. [IpaBuiia pacuéra
CTETIeHEH OKUCIIEHUS 10 (PopMysiaM XUMHUYECKUX COCIMHEHUH.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OIpeneraeHue CTENeHEN OKHMCIEHUS s
JJIEMEHTOB, O0Opa3yoLIMX BELIECTBA pa3HbIX KiaccoB. Peakuuum HOHHOro oOMEHa H
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE peakiMHU. OKHCIUTENIb U BOCCTAHOBUTEND, OKUCICHHE U
BoCCTaHOBJIcHHE. (COCTaBICHHE YPAaBHEHHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLMU
METO/I0M 3JIEKTPOHHOTO OalaHca.
JdemMoHcTpanuu
* Buzeo ¢parmenTs! u ciaiipl «MloHHas XUMHUYecKas CBSA3b ».
e Kostekuus BemecTB ¢ MOHHOM XUMUYECKON CBA3BIO.
* Mopnenu MOHHBIX KPUCTAJUINYECKUX PEIIETOK.
* BuzaeodparmenTsl u cnaiinpl «KoBajgeHTHaIXUMUYECKask CBA3bY.
* Kosulekuus BeIecTs MOJEKYJIIPHOTO U aTOMHOI'O CTPOEHHUS.
*  Mogenu MOJIEKYIAPHBIX ¥ aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
* BuneodparmenTsl u crnaiiasl «MeTtannudyeckas XMUMUYECKas CBS3bY.
*  Komekuus «MeTtauisl U CIUIaBbI».
* BsauMopeiicTBUE IUHKA C CEPOIA, COJITHON KUCIOTOM, XsopuaoM meau (11).
* [T'openue maruus.
* B3saumopneicTBUE XJIOPHON U CEPOBOJOPOIHON BOJIBI.
JlaGopaTOopHBI€ OIBITHI
29. WM3roropnenue MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJIMIECKOM CBA3U

9k1acc
IloBTOpEeHue u 00001IeHNe cBeleHUi 0 Kypcy 8 kiacca (5S4)
bunapusie coenunenus. OKCUIBI coreo0pa3yIone U HecoIeo0pa3yroIue.
['mapoxcuabl: ocHOBaHMs, aMOTEpHBIE, KUCIOTHI. CpeHne, KICIIble, OCHOBHBIE COJIH.

O060011eH1E CBEACHUI 0 XUMUYECKUX peakiusax. Kinaccupukanus XuMUIecKux
peaxIuii Mo pa3IMYHBIM OCHOBAHHUSM: COCTABY U UUCITY PEarupyIONINX U 00Pa3yIOIMUXCs
BEIIECTB, TEIULIOBOMY 3G (eKTy, HapaBICHHUIO, U3MEHEHHIO CTETICHEH OKHCIIEHUS DJIEMEHTOB,
00pa3yromMx pearupyrolire BemecTBa, Gpase, UCIoNb30BAaHUIO KaTaIU3aTopa.

[ToHsITHE O CKOPOCTU XUMHUUYECKOM peakiuu. DakTOpsbl, BIUSIONINE HA CKOPOCTh
XUMHUYECKHUX PEAKIIHIA: IPUPOIA PEarupyromlnuX BEMECTB, X KOHIICHTPAIUs, TeMIIepaTypa,
IUIONIA/1b CONPUKOCHOBEHMUSI, HAIM4Yue KaTanu3zaropa. Karanus.

JleMoHcTpanuu

* (O3HaKOMIJIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIOB.

* (O3HaKOMJIEHHE C KOJUICKIIUSAMHU OKCHJIOB, KUCIIOT U COJIEH.

* 3aBHCHUMOCTH CKOPOCTH XHMHYECKOHW PEaKIIUu OT IPHUPOJIbI pEarupyoNX BEIICCTB.

* 3aBHCHUMOCTH CKOPOCTH XHMHYECKOUW PEaKIIUU OT KOHIICHTPAIIUN PEarupyroIIux
BELIECTB.

* 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIINHU OT IUIOIAIN
COMPUKOCHOBEHHUSI PEarupyIoIUX BEIIECTB («KUTISIIUN CII0I).



* 3aBHUCHUMOCTh CKOPOCTH XMMHUYECKOHN pEaKIiu OT TEMIEPATypPhl PEarupyomuXx BEIIeCTB.
JlaGopaTopHbBIE OIBITHI
B3auMopeiicTBre aMMuaka 1 XJ0pOBOAOPO/IA.
Peakuus nertpanuzanuu.
Hab6nronenue TernoBoro 3 dexra peakiny HeUTpaIu3aiuH.
B3auMopeiicTBre cepHoi KUCIOTHI ¢ okcuaoM meau (I1).

Paznoxenue IEPOKCHU A BOAOPOAa C IOMOIIBIO KaTajla3hbl KapTO(l)eJ'IH

o 01k owhRE

3aBUCHMOCTH CKOPOCTH XHUMHUUYECKOW PEAKIIMU OT MPUPOIBl PEarupyroIIMX BEIIECTB HA
prMepe B3aUMOJICHCTBUS PACTBOPOB THOCYIb(aTa HATPUS U XJI0puaa Oapusi, THOCYIb(haTa
HanI/IH nu COJISIHOﬁ KUCJIOTHI.

7. 3aBUCHMOCTbH CKOPOCTH XUMHUYECKON PEAKIMU OT IPUPOILI METAILIOB IPU UX
B3aMMOJICHCTBHHU C COJITHOM KHCIIOTOM.

8. 3aBMCHMOCTb CKOPOCTH XUMHUYECKOM PEAKIIUK OT HPHPOIBI KMCIOT IPH B3aUMOICHCTBUM
HX C JKEJIC30M.

9. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT TEMIIEPATYPHL.

10.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAaKIIMU OT KOHIEHTPALH.

11. 3aBucuMOCTH CKOPOCTHM XHMHMYECKOHM pEakIMud OT IUIOIAIX CONPHUKOCHOBEHMS
pearupyromux BemecTs.

12.  3aBMCHMMOCTH CKOPOCTH XMMUYECKON PEaKIMK OT KAaTalu3aTopa.

XuMHYeCKHe peaKlMHd B PACTBOPAX J1eKTPoauToB (1049)

[TonsiTe 00 HNEKTPOTUTHYECKON IUCCOIUAIMH. OJEKTPOJIUTHI W HEIICKTPOIUTHI.
MexaHu3M  AuccOLMAMM  3JEKTPOJUTOB C Pa3IMYHBIM  XapakrepoMm cBa3u. (CTeneHb
ANEKTPONUTHYECKON nucconnanuu. CUIbHbBIE U c1a0ble SJeKTPOIUTHI.

OcCHOBHBIE TOJIOKEHUS TEOPUM SIEKTPOJIUTHUECKON auccormanmu. Kiaccudukamms
HMOHOB U HUX CBOMcTBa. KHCIOTHI, OCHOBaHUS W CONM KaK AJIEKTPONUTHL. VX kimaccudukanus u
JUCCOLIMAIIHS.

OO0mme XUMHYECKHE CBOMCTBA KHCIOT: HM3MEHEHHE OKpPAaCKH  HMHIUKATOPOB,
B3aUMOJICCTBHE C METaUIaMH, OKCHIAAMH ¢ THUIPOKCHAAMH METAJIOB M  COJISIMHU.
MonexynsipHbie ¥ HOHHBIE (TIOJTHBIE ¥ COKPAIIEHHBIE) YPaBHEHUS PEaKIIHi.

XHUMHUYECKUN CMBICI COKDALIEHHBIX YPAaBHCHUH. YCIOBUSA IMPOTEKAHUS PEaKLU MEXKIY
ANEKTPOJIUTAMHU 10 KOHIIA. Psi1 aKTUBHOCTH METAIIOB.

OO0mue XUMHYECKHe CBOWCTBA IIENOYEl: B3aUMOJIEHCTBUE C KHCIOTaMU, OKCHUIAMH
HEMeTaioB, comsaMu. OOmue XUMHYECKHe CBOWCTBA HEPACTBOPUMBIX OCHOBAaHUM:
B3aUMOJICHCTBUE C KUCTOTaMH, PA3JIOKEHUE TIPH HarPEBaHUU.

OO0mme XUMHUYECKUE CBOMCTBA CpPEAHUX COJIEH: B3aMMOJIEUCTBHE C KHCJIOTaMHU,
1IEJI0YaMH, COJIIMU U MeTaJJIaMH. B3auMoencTBue KUCIBIX COJIEN CO IIeI0YaMu.

Muaponms, kak 0OMEHHOE B3aMMOJICHCTBHE COJICH ¢ BOJOW. ['MApONHM3 COMM CHIBHOTO
OCHOBaHHUs W CJIa0O KHUCIOTHL. ['maponu3 comu ciaboro OCHOBAaHUS U CHIIBHOM KHCIOTHI.
IIIxamna pH.

CBoiicTBa KUCIOT, OCHOBAHUM, OKCUJOB U COJIEH B CBETE TEOPHUH DJIEKTPOJUTHYECKOU
JUCCOIMALIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

JlemoHCTpanuu.



* McnbiTaHue BEMECTB U MX PACTBOPOB Ha JIEKTPOIPOBOIHOCTb.
*  3aBUCHMOCTb 3JIEKTPOIPOBOJAHOCTH YKCYCHON KMCIIOTHI OT KOHLIEHTPALIHH.
* JIBMKEHHE OKPAILCHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
* Ompeenenne xapakTepa cpeibl B PACTBOPaX COJIEH.
JlaGopaTtopHBIC OTBITHI.
13. Mucconnanus cnabbIX 3JIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. smenenue okpacku HHIMKATOPOB B KUCIIOTHOM CPEJIE.
15.  Peaknus HeliTpanusanuu pacTBoOpa MEIOYM Pa3IHnYHBIMU KUCIOTAMH.
16. Tlomyuenue rugpoxcuaa meau (11).u ero B3aMMoOAEHCTBHE C PA3IMYHBIMU KUCIOTAMH.
17. BzaumopelictBue cuinbHbIX Kuciaot ¢ okcugom meau (11).
18-20. B3aumomeiicTBre KACIOT C METAJIAMU.
21. KauecTBeHHas peakiys Ha KapOOHAT-MOH.
22. Tlony4eHune CTyHs KPEMHHEBOM KMCIOTBI.
23. KauecTBeHHas peakiys Ha XJIOPUJL - MU CyIb(aT-HOHEI
24. VI3MeHeHne OKPaCcKK MHIMKATOPOB B IIEIOYHOM Cpee.
25. B3anMoelicTBHE IET0UEl ¢ YTIIEKHCIIBIM Ia30M.
26. KauecTBeHHas peakys Ha KATHOH aMMOHMSI.
27. Tonyuenue rugpoxcua meau (1) u ero pasnoxenue.
28. BzanmoelicTBue KapObOHATOB ¢ KMCIOTAMH.
29. Tlonyuenune ruapokcuna xeesa(lll).
30. Bzaumoseiictere xenesa ¢ pactsopom cyibhara meau (11)
[IpakTrueckue paboOThI

1. CsoilicTBa KHMCIIOT, OCHOBaHHUH, OKCHIOB M COJIEH B CBETE TEOPHU
3JIEKTPOJIMTUYECKON JTUCCOIMAIIUN M OKHCIIMUTEIILHO ~-BOCCTAHOBUTEIIBHBIX PEAKITUI

HemeTtasibl u ux coequHenns (254)

CrpoeHne aTOMOB HEMETALIOB M UX MNonoxeHue B Ilepuogmueckoit cucreme. Psn
AIIEKTPOOTPULIATENBHOCTH. KpHUCTaluIMUecKne pPEMETKH HEMETAIJIOB — IPOCTBIX BELIECTB.
Annotponus u e€ npuunHel. uU3nueckue cBoiicTBa HemeTamioB. O0Ie XUMHUECKHE CBOICTBA
HEMETAJUIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l"anorensl, cTpoeHHEe WX aTOMOB M MOJIeKyJl. Du3nyeckne M XMMHYECKHE CBOMCTBA
raJIoreHoB. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB TaJIOT€HOB B 3aBUCHMOCTH OT UX IOJIOKEHUS
B [lepuoanueckoii cucreme. HaxoxxneHne rajoreHoB B MPUPOJIE U UX MOTydeHUE. 3HAUYCHHUE U
IIPUMEHEHHNE TaJION€HOB.

["amoreHoBOJOpOBI M COOTBETCTBYIOIIME WM KHCIOTHI: IIJIaBUKOBas, COJIsHad,
OpoMoBOJIOpOIHAsI, MOOBOJOpOAHAsA. ['amoreHuapl. KauecTBeHHblE peakiMM Ha TaJOreHuI-
uoHsl. [IpuMeHeHne coeiMHEHN raTloreHOB U UX OMOJIOTHYECKas pOlb.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. Cepa B mpupojie U €€ MOTydeHHe.
AmnoTponHele MoaupUKaMM Cepbl M HX CBOWCTBAa. XHMHMUYECKHE CBOMCTBa cepbl M €€
IIPUMEHEHUE.

CepoBoJ0pO/I: CTPOEHUE MOJIEKYJIIbI, (PU3NUECKHE U XMMHUYECKHE CBOMCTBA, MOJIydeHUE U
3HaueHune. CepoBogopoanas kuciaora. Cynbduapl u ux 3HaueHue. JJIroMmuHOPOPHI.



Oxkcun cepsl (1V), cepHucras kucioTa, cynbputel. KauecTBeHHast peakius Ha CylIb(UT-
HOH.

Oxcun cepul (VI), cepras kucnora, cynbdarel. Kpucrammoruaparel. KauecTBeHHas
peakuus Ha cynb(haT-uoH.

CepHas Kuca0Ta - CHIIBHBIN 371eKTpoauT. CBoMCTBa pa30aBiIeHHON CEPHOM KUCIOTHI, KaK
TUIMYHOW KHMCIIOTBL: B3aMMOJEHCTBHE C METaJlJIaMHU, OCHOBHBIMU U aM(OTEPHBIMU OKCHJIaMH,
OCHOBAaHMUAMHU U aM(OTEPHBIMU TMAPOKCUIAMH, coisiMu. KauecTBeHHas peakuus Ha cyibdar-
HOH.

OO0mas xapakTepucTuka 31eMeHToB VA-rpymnibl. A30T, CTPOEHUE aTOMa U MOJIEKYJIbI.
Ousnueckue M XWMHUYECKHWE CBOWCTBA M TNPUMEHEHHE a30Ta. A30T B TPUPOAE U €ro
Ouosioruueckasi poib.

AMMHaK, CTpPOCHHE MOJIEKYlbl W (HU3UYECKHe CBOMCTBa. AMMHayHas BOJa,
HAIIATBIPHBIA CHOUPT, TUApPAT aMMuaka. JIOHOPHO -aKIENTOPHBIA MEXaHW3M OO0pa30BaHUS
KaTHOHA aMMOHMsI. BoccTaHoBUTeNbHBIE CBOMcTBa amMMHaka. Cosln aMMOHUS U UX IPUMEHEHHE.
KavecTBeHHast peakiysi Ha KAaTHOH aMMOHHUS.

Oxcuzpl a30Ta: HecoJeo0pasyrollue M KHUCIOTHbIE. A30THUCTas KHUCIOTa U HUTPUTHI.
A3oTHas KUCIoTa, e€ ojlyuyeHue u cBoicTBa. Hurparsl.

®ocdop, crpoerne aroma u amwtorpornus. Dochuner. @ochun. Oxcun dochopa(V) u
oprodochopras kucinora. Pocharer. Dochopubie ynodperus. NHCEKTHIIHIHI.

OO6mas xapaxkTepucTuka 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB,
MPOCTHIX BEIIECTB M COCMHEHUH B 3aBUCHMOCTH OT ITOJIOKEHUS 1eMeHTOB B Ilepuoauaeckoit
cucreMe. YriiepoAa. AJUIOTpOIHble MOAU(DUKAIUK: anMa3, TpaguT. AMOpPQHBIN yIiIepoa U ero
copTa: ca)ka, aKTUBUPOBAHHbBIM yrojab. AxacopOuus. XHMHUYECKME CBOMCTBAa yIiepoja.
Kokcoxumuueckoe Npou3BOJCTBO U ero npoaykius. Kapoumsl.

Oxcun yranepoapa(ll): crpoeHue Monekynbl, MoixydeHue U ero cBoiictBa. Oxcun
yraepona(lV): crpoeHue MOJIEKyIbl, IOJIydeHHE U €ro cBoWcTBa. YroipHas kucinota. Conu
YTOJILHOW KUCJIOTHI: KapOOHATHI M THAPOKapOOHATh. TexXHIUecKas M MUIIEBasi COAa.

Heopranuueckue u opraHMdeckue BeEIIECTBA. Y TJIEBOAOPOJbl. XUMUYECKOE CTPOCHHUE
OpPraHUYeCKUX BEIIECTB, KaK MOPSIO0K COSAMHEHHS aTOMOB B MOJIEKYJIE TI0 BAJICHTHOCTH.

MeraH, 3TaH, KaKk NpeesibHbIe yIIeBOJOPO/Ibl. DTUJIEH U alleTHIIEH, KaK HellpeiebHbIe
(HeHacbllIeHHBIE) yrieBoAopoabl. ['openue yriaeBogopoaoB. KauecTBeHHblE peakuuu Ha
HenpeebHbIE COSTUHEHNUS.

OTWIOBBIA CNUPT, €ro NOJy4YeHUe, MpPUMEHEHHEe M (DU3NOJIOTHYECKOe JICHCTBUE.
TpéxaromHsblif ciupT ravuepuH. KauecTBeHHast peakiius HA MHOTOATOMHBIE CITUPTHI. YKCyCHast
- Ipe/ICTaBUTENb KJ1acca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u cBoiictsa. Kpemuuii B npuposae. Cuanuuabl U CUIIaH.
Oxcupn kpemuusi(1Y). Kpemuuesas kuciora u €€ couu.

[Tpon3BoncTBO cCTekiIa W 1meMeHTa. I[IpoayKnus CHIMKATHOH IPOMBIIUICHHOCTH:

ONTUYECKOE BOJIOKHO, KepaMuka, papdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemeranner B mpupone. dpakiuoHHas NeperoHka >KUIKOTO BO3JAyXa Kak CIOCo0
NOJYy4YeHUs KHUCIOpoAa, a3oTa, aproHa. llomyuenuwe dQocdopa, kpeMHus, xjiopa, Hona.
DIIEKTPOJIN3 PaCTBOPOB.

[TosryueHue cepHOM KUCIIOTHI: CHIPhE, XUMU3M, TEXHOJIOTUYECKAs! CXeMa, METOJ]
KHUTISIIETO CJIOSI, PUHITUITBI TETDI000MEHa, TPOTUBOTOKA M UpKyisinun. Oneym. [IponsBoacTBo
aMMHaKa: CBIPhE, XMMU3M, TEXHOJIOTHUYECKAs CXeMa.



JleMmoHCTpauMu

Konaexiys HeMeTa10B.

Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp U NPUHLMIIBI €70 PAOOTHI.

["opeHune HeMeTauIoB - MPOCTBIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YIJIsl.
OO0pa3ibl raJoreHoB - IPOCTHIX BEIIECTB.

B3anmoznencTBre rajloreHoB ¢ MeTaJlJIaMU.

BeiTecHenue xsmopa 6poMoM miM oa u3 pacTBOPOB UX coJiei

Komekuus npupoaHbIX COEIUHEHUH XI10pa.

BzaumopeicTBue cepsl ¢ METAIUIAMMU.

["'openue cepbl B KUCIOPOAE

Komnexuust cynbGuaHbIX py1I.

KavecTBenHnas peakuus Ha Cyab(UI-HOH

OO6eclBeunBaHNE OKPALIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM Ia30M.
B3anmoaeicTBiue KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTBI C MEJBIO.
OOyrarBaHKue OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEpHON KUCIIOTOM.
Huarpamma «CoctaB BO3ayxay.

Buneodparmentsl u cnaiinsl «lItnubu 6azapbi».

[Tonydenue, cobupanue 1 pacrio3HaBaHUE aMMUAKA.

Paznoxxenue Guxpomara aMMOHUS.

B3anmopnencTBre KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.

['openue uyepHOro nopoxa

PaznoxxeHne HuTpara Kajaus U TOPEHUE IPEBECHOIO YToJIbKa B HEM

O0pa3ib! TpUPOTHBIX coequHeHu pocdopa.

['openue ocdopa Ha BO3Tyxe U B KUCIOPOJIE.

[Tonydyenue 6enoro gochopa 1 UCHIBITAHUE €TI0 CBOMCTB

Konnexkuust «O0pa31bl NpUPOAHBIX COETUHEHUHN YTIIEpoaay

[Toptper H. JI. 3enunckoro. [lornomnenne akTHBUPOBAHHBIM YITIEM pacTBOPEHHBIX
BEIIECTB UJIU ra30B.

YeTpoicTBO IPOTUBOTA3a.

Monenu MoeKy MeTaHa, 3TaHa, STUIIEHA U alleTUIICHA.

B3aumoneiicTBue 3TueHa ¢ OpoMHON BOIOM M pacCTBOPOM I€pMaHraHaTa Kajusl.
OO01re XxMMUYEeCKHe CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KHCIIOTHI.
KauecTBeHHast peakliis Ha MHOTOATOMHBIE CIIUPTHI.

Konnexuust «O0pa3ibl NpUpOIHBIX COEAMHEHUNH KPEMHUS.

Konnekuust crekna, KepaMuKH, HIEMEHTA U U3JIEIUNA U3 HUX.

Konnekuus npoyKIiuy CUIMKAaTHOW TPOMBIIIJIEHHOCTH.

Buneopparmentst u cnaiiap! «I[Ipon3BoICTBO CTEKIA U LIEMEHTAY.
Komnexnnsa «lIpupoaHsle coeAMHEHUST HEMETAIIOBY.

Buneodparments! u cnaiiapl «@pakiimoHHAs MEPETOHKA KHUJIKOTO BO3IyXa»
Buneodparments! u crnaiiasl «Ilonydenne Bogopoaa, KUCIOPOAA U TaIOr€HOB
AIIEKTPOJIUTUYECKUM CIIOCOOOMY.

Mojenu anmnapatoB 1Jis IPOU3BOJICTBA CEPHOM KUCIOTHI.



e Moueab KHUISIIETO CIIOA.

e Mojenb KOJOHHBI CHHTE3a aMMHaKa.

e BuneodbparmeHnTsl U cnaiiapl «IIpou3BOICTBO CEPHOM KUCTOTHI.
e BuneodparmenTsl u cnaiiasl « [pon3BoAcTBO aMMuaKay.

o Komnexnus «CpIpb€ ISl IONYYEHUS CEPHON KUCTIOTHI.

JlaGopaTtopHBIE OIBITHI

31. Pacnio3naBaHue rajgoreHuaI-MOHOB.

32. KauecTBEeHHBIE PEAKIMY Ha CYIIb()aT-HOHBIL.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHUSL.

34. Xumunueckue CBOWCTBA a30THOM KHUCJIOTHI, KaK 3JIEKTPOJIUTA.
35. KauectBennsle peakiuu Ha Gocdar-1oH.

36. Iony4yeHue U CBOMCTBA yrOIbHON KUCIOTEL.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yrieKuCIIoro ra3a 4€pe3 pacTBOp CHIIMKATA HATPUSL.
IpakTnyeckne padoThl

2. U3yuenne CBONCTB CONSHON KUCIIOTEL

3. H3yuenne CBONWCTB CEPHOM KUCIIOTHL

4., TlonyueHre aMMHUaKa ¥ U3y4E€HUE €r0 CBOKUCTB.

5. TMonyuenue yriaekueioro raza ¥ M3y4eHue ero CBOMCTB.
Metanibl ¥ ux coequHeHus (174)

[Tonoxenne meramnoB B llepuogmueckod cucreme Xxumudeckux anemeHtoB I, .
MenpeneeBa, CTPOCHHME MX aTOMOB W KPUCTAJLIOB. MeTamuimyeckas CBA3b UM METaJUIMYecKast
KpHUCTaJUIM4ecKas pemeérka. Ouznueckne cBOMCTBA METAIOB: 3JIEKTPO- U TEIUIONPOBOAHOCTb,
OTpakarolas CIoCOOHOCTh, MIIACTUYHOCTH. CIsIaBbl YEPHBIE U LIBETHHIE.

Meramibl Kak BOCCTAHOBHUTENH. JJIEKTPOXMMHUUYECKMHM psa HanpspkeHuil. B3ammopeiicTBue
METaJVIOB C HEMETAJIaMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJIFOMUHOTEPMHUSL.

CtpoeHre aTOMOB M TPOCTBIX BEIIECTB IMIECTOYHBIX METAJUIOB. 3aBUCUMOCTH (DU3MUYECKUX U
XUMHUYECKUX CBONCTB IICTIOYHBIX METAIOB OT 3apsAaoB sifep uX aroMoB. OKCHUIBI U
TUJPOKCHJIBI IIETOYHBIX METAJUIOB, UX MOJIy4YEHUE, CBOMCTBA, MpUMEHEHHE. BaxkHeimue conun
HIEJIOYHBIX METAJJIOB, UX 3HAYEHUE B JKMBOM U HEKUBOU MIPUPOJIE U B )KU3HHU YEIIOBEKA.
CtpoeHne aTOMOB M TIPOCTHIX BEIIECTB IIEIOYHO3EMENBHBIX METAUIOB. 3aBHUCHUMOCTH
bU3MYECKUX W XMMHUYECKUX CBOMCTB MIENIOYHO3EMEIbHBIX METaNIOB OT 3apsjioB siep UX
aToMoB. OKCHUIBI M TUJIPOKCUABI LIEIOYHO3EMEIbHBIX METAJJIOB, X IOJYYEHUE, CBOICTBA U
IpUMEHEHNE. BaxkHEeNIME CONMM METOYHO - 36MEIBHBIX METAJUIOB, UX 3HAYEHUE B IIPUPOJE U
JKU3HU dyenoBeka. KapOoHaThI 1 THAPOKAPOOHATHI KATBIIHSL.

JKéctkocTh BOABI: BpeMeHHass M mocTossHHas. CrocoObl yCTpaHEHUsT BPEMEHHOM KECTKOCTH.
Crioco0n1 ycTpaHeHus1 MOCTOSTHHOM xkEcTkocTH. MonuThl. CoeuHeHns alfOMUHUSL B TIPUPOJIE.
Xumudeckue cBoWcTBa amoMuHUsA. OCOOGHHOCTH OKCHAA W TUIPOKCHAA ATIOMHHHS Kak
aMm(doTepHBIX coeMHEHUH. BaxkHeimre comm amroMuHus (XJI0OpuI, cyabdar).



OcobenHocTH cTpoeHUs aToma kelesa. JKene3o B mpupoze. Baxneitmmue pyast xene3a. OKCHIbI
u ruapokcuabl xeneza(ll) u xxeneza(lll). Comu xeneza(ll) u xeneza(l1l). ObnapyxeHue NOHOB
KaTHOHOB JKeJle3a B pacTBOpe. 3HAUEHNUE COEIMHEHUN JKee3a.

Koppo3ust xumuueckasi U 3JIEKTPOXUMUYECKAsl. 3alIuTa METAJJIOB OT KOPPO3UU. MeTailibl B
npupojie: B CBOOOAHOM BUJE U B B coequHeHmit. [lonsTre o meramutypruu. UépHas u
1BeTHAst MeTaytyprus. I lupomeramnyprus, TiIpoMeTaITyprus, 3JIeKTPOMETAJUTYPIHUsl.
Homennsrii mporecc. [lepepaboTka dyryHa B cTajib. DJIEKTPOJIH3 PACILIABOB.

JlemoncTpannu
* BszaumopeiicTBre HATPUs, TUTHS U KaJbLHS C BOJOM.
* ['opeHue HaTpHsl, MarHUs U ejae3a B KUCIOPOJIE.
* Bcnblika TEpMUTHOM CMECH.
* BsaumoaeiicTBuE CMECU IOPOIIKOB CEPBI U XKelle3a, LIMHKA U CEPBI.
* BsaumopeiicTBUE aJIFOMUHUA C KUCJIOTaMU, IIEJI0YaMH U BOJIOM.
* BsaumopeicTBHe xKele3a U MEH C XJIOPOM.
* BsaumoeicTBUE MEAU C KOHLIEHTPUPOBAHHOW CEPHOU KUCIOTOM M @30THOM KUCIOTOU
(pa36aBJICHHOW U KOHIICHTPUPOBAHHOM ).
* Okpacka MJIaMEeHH COEUHEHUSAMH LIEJIOYHbBIX METAJIOB.
* Okpacka MmIaMeHH COSTUHEHUSAMH IIETOYHO3EMENIbHBIX METAILIIOB .
* Tamenue u3BeCTH BOJOM.
* [lomydeHue KECTKOW BOJbI B3aUMOJEHCTBUEM YIVIEKUCIIOTO ra3a ¢ U3BECTKOBOW BOJOM.
* VYcTpaHeHHEe BPEMEHHOM KECTKOCTU KUIISTYCHUEM U JOOABKOU COJIBI.
* VYcTpaHeHHE MOCTOSHHOM KECTKOCTH T100aBKOU COJIBI.
* VIOHUTHI ¥ IPUHIIUII UX JCUCTBUS (BUICOPPArMEHT).
*  Komtekuust npupOJHbIX COCIUHEHNN ATTFOMUHMS.
* BuaeodparmMeHTsl U cnaiiipl «OKCH] aTFOMUHUS U €70 MOIU(DUKALIUNY.
* Tlomyuenne ampOTepHOTO THAPOKCH]IA ATIOMUHHS U UCCIIEIOBAHUE €T0 CBOMCTB.
*  Komneknusa « XUMUYECKHE UCTOYHUKH TOKa».

® PGSYJ'II)TaTI)I JJIUTCJIBHOTO SKCIICPUMECHTA MO U3YYCHHIO KOPPO3HUHU CTAJIbHBIX I/ISILCJ'II/If/'I B
3aBUCHMOCTH OT }’CJ'IOBI/If/'I MponecCoB.

* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
* Buneodparmentsl u cnaiipl «II[pon3BoACTBO YyryHa U CTAIIN.
*  BuneodparmenTs u cnaiiapl «M3aenus u3 4yryHa u ctaim.
* BugeodparmenTs! u cnaiiipl « Ipou3BOACTBO aTFOMUHUS.
JlaGopaTopHbI€ OIBITHI
39.B3anmoeiicTBre xene3a ¢ pactBopom cynbdara meau(ll).
40.TTony4enne U3BECTKOBOM BOIBI M ONBITHI C HEH.
41.Tlonyuenne ruapoxcunos xkeneza(ll) u (111).
42.Ka4eCTBEHHBIE PEAKIIMY HA KATHOHBI JKeJIe3a
[TpakTrueckue pabOTHI
6. Tlomy4eHue KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.

7. Pemenue SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «MeTasuiby.

XuMus M OKpy:xkaomas cpeaa (24)



Crpoenue 3eMiu: apo, MaHTHSA, 3eMHast KOpa, UX XUMHUYECKu# cocTas. JIutochepa u
e€ xumuueckuid coctaB. Munepaiel. Pynel. Ocanounsie nopojsl. [lonae3nbie nckonaeMele.
XUMHUYECKUH cOCTaB THIPOCcGepbl. XMMHUUECKHI COCTaB aTMOCQEPHI.

VcTOYHUKH XMMHUYECKOTO 3arps3HEHMsI OKpYXKarouei cpeabl. [ obanbHble 3KOJI0rn4ecKue
po0JIeMbl YeIOBEYEeCTBA: MAPHUKOBBIN () (PEKT, KUCIOTHBIE 10KIU, O30HOBBIE JBIPHI.
MextyHapoIHOE COTPYAHHUYECTBO B 00JIACTH OXPaHbl OKPY>KAIOLIEH cpeabl 0T XUMHUYECKOTO
3arpsi3HEHUS. «3€JIEHAS] XUMHUS.
JemMoHCTpauMu

*  Buneodparmentsl u ciaiiipl «CTpoeHne 3eMiId U €€ XUMUUYECKHI COCTaBy.

e Koutekiuss MUHEpaJIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pynbl METaIIOBY.

*  BuzaeodparmenTs u cnaiinel «I 1o0anbHbIE SKOIOTHYECKHE TTPOOIEMbI YETOBEUECTBAY.
JlaGopaTtopHBIE OIBITHI

43. Vzy4enue rpaHura.

O0o0menne 3HAHUIH 110 XMMHHU 32 KYPC OCHOBHOM IIKOJIBI. (94)

CrtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOro 3yieMeHTa B [lepuonnueckoit
cucteme. CTpoeHHe BellecTBa: XUMUYECKasl CBSI3b U KPUCTAIUIMUECKNE PEIUETKU. 3aBUCUMOCTD
CBOWCTB 00pa30BaHHbIX AJIEMEHTAMH MPOCTHIX BELIECTB (METANIOB, HEMETAIIOB, OJIArOPOIHBIX
ra3oB) OT MOJIOKEHUs 371eMeHTOoB B Ilepuonnueckoii cucteme. Tunonoruss HEOPraHMYECKUX
BELIECTB, JEJICHUE UX Ha Kiacchl ¥ rpymmsl. [Ipencrasurenu.

IIpu3Haky ¥ ycaoBUs NPOTEKAHUS XUMUYECKUX PEAKLIUNA. TUIIOIOrUs XUMHUYECKUX PEaKIMi 110
pa3nuyHBIM OCHOBaHUSM. Peakiinu noHHOTO 0OMeHa. OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peakuuu.

XHWMHUYECKUE CBOMCTBA IPOCTHIX BEIIECTB. XaPAKTEPHBIE XUMUYECKHAE CBOMCTBA
c0J1e00pa3yroIuX OKCHI0OB, THJIPOKCUIOB (OCHOBAaHU, KUCIOT U aM(OTEPHBIX THIAPOKCHUIOB),

COJIEH.
TemaTnueckoe NJIAHMPOBaHHE
8 kuace (2 yaca B Hees110, Bcero 68 4acos B rox)
TemaTnuyeckoe NJIAHMPOBaHHE
Neni/m | Tema (pa3jaen) nporpamMmbl KounyecTBo | BocnurareJbHbIil KOMIIOHEHT,
4acoB MOAYJb NPOTrPaMMbl BOCIIUTAHUSA
«IIKO0JIBHBIH YPOK»
1 HauanbHbie MOHATHS U 3aKOHBI 21 JleHb 3HaHUI
XUMUHU
2 Baxnelmue npencraBuTenu 18 [IpenmeTHBIE OTMMITUABI
HEOPraHUYECKHUX BEILECTB.
KonuyecTBeHHBIE OTHOIICHHS
B XMMUHU
3 OcHoBHbIE KJIaCChI 10 [IpenmerHas Henens,
HEOPraHUYECKUX COCAMHEHUIN npo(UIAKTUKA BPEIHBIX TPUBBIYEK
4 Ilepnonnuecknii = 3aKOH W 8 YyacTue B MHTEpHET-KOHKYpPCax




[Tepuognueckas cucTeMa
xumMudeckux snementoB J{. U.

MenneneeBa U CTpOEHHUE
aToma
5 Xumudeckas CBSI3b. 11 Bcepoccuiickuii ['arapuHCKU ypok
OKHCITUTEIIEHO - «KocMoc — 3T0 MBI
BOCCTAHOBUTEJIbHBIE PEAKIIUU
NTOI'O 68
TemaTnuyeckoe MIIAHNPOBAHUE
9 knacc (2 yaca B He/le/110, BCero 68 4yacoB B roj)
TemaTnuyeckoe NIIAHNPOBAHUE
Neni/m | Tema (pa3jaes) nporpamMmbl KounyecTBo | BocnurareJbHbI KOMIIOHEHT,
4acoB MO/1YJIb IPOTrPaMMbI BOCTIMTAHUSA
«IIK0JIBHBIH YPOK»
1 [ToBTOpEeHHE M 0000IIIEHNE 5 JleHb 3HaHUI
CBEJICHHUH T10 Kypcy 8 Kiacca.
XYUMUYECKUE PeaKINU
2 XHUMHYECKUE PEAKIIUU B 10 [IpeameTHBIC OMMMITHATBI
pacTBopax
3 Hemerasuiel 1 ux coequuenus | 25 [TpeameTHas Henens,
pOo(UIAKTHKA BPETHBIX TPUBBIYCK
4 MeTauibl M X COSTUHEHHS 17 Yyactue B MHTEpHET-KOHKypcax
3) XuMUS 1 OKpyKaromias cpega | 2 Bceepoccuniicknii ['arapuHCckuil ypok
«KocMmoc — 310 MBI»
6 O06006mienue 3HaHul o XUMuK | 9 MuHU TPOEKTHBIE padOTHI
32 KypC OCHOBHOM TIKOJIBI. 00yJaromxcst
UTOI'O 68




