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HosicHUuTeEIbHASA 32N CKA

Pabouas mporpamma kypca 11 kiacca cocraBienHa Ha ocHOBe [IpuMepHO#l mporpaMMbl  CpeaHETO
(momHOTO) OOmIero oOpa3zoBaHus Mo XuMuH (0a30BBI YPOBEHB); 00pa30BATENLHOTO CTaHIAPTa CPEIHETO
(momHOTO) O0IIIETO 0Opa3oBaHus o XuMuH, ¢ ucnosbzoBanueM YMK O. C. ['abpuensna.

OcHOBHBIMU MPOOTIEMAMH XUMHUH SIBJISTFOTCS] U3YYCHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCHMOCTH UX
CBOMCTB OT CTPOCHHUS, KOHCTPYMPOBAaHUE BELIECTB C 3aJaHHBIMU CBOWMCTBAMHU, HCCIEIOBAaHUE
3aKOHOMEPHOCTEH XMMHUYECKUX TPEBPAIICHUNA W IyTeH YyIpaBICHHUS UMHU B IEJSAX MOJTYYCHHS BEIICCTB,
MaTepuaioB, 3Hepruu. [losromy, kak Obl HU pa3IUYaIUCh aBTOPCKUE MPOrPaMMBbI U YYEOHUKH IO TIIyOUHE
TPAKTOBKM HM3y4aeMBIX BOIIPOCOB, MX YyUEOHOE COJCpKaHUE IOHKHO Oa3MpoBaThCS HA COACPKAHHUH
MPUMEPHOIN MPOrpaMMbl, KOTOPOE CTPYKTYpPHUPOBAHO MO MATH OyiokaM: MeToabl MO3HAHUS B XUMHMU;
Teopernueckue ocHOBBI xuMuu; Heoprannyeckas xumust; OpraHndyeckasi XUMHUst, XUMHUS U )KH3Hb.

HN3yyenue xumMum B crapueil mkoje B 11 kiaacce Ha 0a30BOM ypOBHe HANPABJIEHO HA JOCTH:KEHHE
cJIeYIOIIUX LeJieil:

H3yuenue xumuu ¢ cmapuieil wikojie Ha 0a3060Mm ypo6He HANPABGICHO HA OOCMUMICEHUE CIEOVIOUIUX
ueneii:

® OCBOCHME 3HAHUM O XMMHUYECKON COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, BAXKHEUIIINX
XUMHUYECKUX NOHATHUAX, 3aKOHAX U TEOPUSIX;

¢ OBJIAICHUEC YMECHMSIMU TPUMCHATL IIOJYUYCHHBIC 3HAHUSA IJId 00BSICHEHUS pa3HOO6pa3HBIX
XUMHYECKHUX SIBICHUM W CBOMCTB BCIICCTB, OLICHKU POJIM XUMHUH B PA3BUTHU COBPEMCHHBIX TEXHOJIOTUM U
IMMOJIYYCHHUHU HOBBIX MAaTCPHUAJIOB;

e pa3sBUTHEe [I03HABATEJIbHBIX HWHTEPECOB U HMHTEUIEKTYalbHbIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITEJILHOIO IPUOOPETEHUS] XUMHUYECKUX 3HAHUM C HCHOJIb30BAHUEM pa3IMYHBIX HCTOUYHUKOB
nHpOpMAIINH, B TOM YHCIIE KOMIBIOTEPHBIX;

¢ BOCIIMTAHHE YOCKJICHHOCTH B TO3WTHBHOHW pPOJM XHMHH B JKH3HH COBPEMEHHOT'O OOIIECTBA,
HEO0OXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO U OKPYKAOIIIEH Cpe/Ie;

e IpMMeHEeHHUEe TOJYyYeHHbIX 3HAHMWA M yYMeHMH g O€30MacCHOTO HCIIOIb30BAHMS BEIIECTB M
MaTepuajoB B OBITY, CEIbCKOM XO34WCTBE W Ha MPOU3BOJCTBE, pEUICHHS MPAKTHUUECKUX 3a7ad B
MOBCEJHEBHON >KU3HM, NPEAYIPEKICHHUS SIBICHUN, HAHOCSIIIUX BPEJ 30POBBI0 YEJIOBEKA U OKPYKAIOUIEH
cpere.

MecTto npeamera B y4eOHOM IVIaHe:

Cornacno yuebnomy miany MKOVY « Kaekamaxunckas COI» orBonutcst 34 yaca B 11 kmacce (1 yac B
Hezento). KoHTponbHBIX paboT — 29aca, mpakTHUYEeCKUX padoT — 2 yaca.

IlnanupyeMblie pe3yJbTaThbl

JIuunocmmuute pe3ynromameot.

1) B yennocmno-opuenmayuonnou cghepe - GyBCTBO TOPAOCTH 32 POCCHHCKYI0O XHMHUYECKYIO HAYKY,
TYMaHU3M, OTHOIIIEHHE K TPYAY, IIeIeyCTPEMIICHHOCTD;

2) B mpyooesoil cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY MajbHEHIEH 00pa3oBaTENbHOU U
npodeccHoHaNBEHON TPACKTOPUH;

3) B nosnasamenvbHoU (KOCHUMUBHOU, UHMENLIEKMYAIbHOU)chepe - YMEHUE YIPaBIATh CBOCH
MO3HABATENBHON IEATEeIHLHOCTHIO.

Memanpeomemmnoie pe3yibmamsl OCBOSHHS BBITYCKHHUKAMH CPEIHEH IITKOJBI POTPAMMBI IO XUMHUHU
SIBIISTFOTCSL:

1) ucmonp30BaHNe YMEHHUI ¥ HABBIKOB Pa3jIMYHBIX BUIOB MIO3HABATEILHOM JCSITEILHOCTH, IPUMCHCHHE
OCHOBHBIX METOJIOB TO3HAaHMs (CHCTEMHO-UH(DOPMALMOHHBIA aHAIW3, MOACIUPOBAHUE) M W3YYCHUS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH TEUCTBUTEIBHOCTH;



2) WCHOJB30BAHHWE OCHOBHBIX HHTEIUIEKTYAJIBHBIX OIEpanuii: (GopMyIHpOBaHUE THUIIOTE3, AHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNe, CUCTeMaTH3allysl, BbIABICHHE MPUYMHHO-CIEICTBEHHBIX CBA3EH, MOMCK
aHaJIOTOB;

3) yMeHMe reHepUpOoBaTh UJIEU U ONPENENATh CPEACTBA, HEOOXOJUMBIE I UX peaIu3aluu;

4) yMeHuUe ONpeesITh LEIH U 33/1a4H IeATEIIbHOCTH, BBIOMPATh CPEACTBA PeaTH3alMH LIEIH 1 IPUMEHSTh
UX Ha MPaKTHKE;

5) HUCHONB30BaHME PA3IMYHBIX HUCTOYHUKOB JUIS TOJTYYEHHUS XUMHUYECKOW HH(OpMAIMH, MOHMMaHUE
3aBUCUMOCTH COZIepKaHus U (POpMBbI IPECTaBICHNs HHPOPMALIMH OT LieJed KOMMYHHUKALMK U aJipecata.

B obmactu npeomemmnvix pesynvmamog w3yueHHE XMMUU TPEIOCTABISIET YYEHHUKY BO3MOXKHOCTD
HAy4YUThCA:

1) B nosnasamenvholl chepe:

Ha 6a3080M YypoeHe

a) IaBaTh OIPEJICICHUS H3yYCHHBIM MTOHATHUSM;

0) onuchIBaTh JAEMOHCTPALMOHHBIE U CAMOCTOSITEILHO IPOBEAECHHBIE HKCIIEPUMEHTHI, MCIIONIb3YS s
3TOr0 €CTECTBEHHBIN (PYCCKHI, pOJIHOM) A3BIK U SI3bIK XUMUU;

B) OOBSACHATH CTPOCHHUE U CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPIaHWYECKUX U OPIraHUYECKUX COCIMHEHUH;

T) KJIaccuUIIMPOBATh N3yYeHHbIE OOBEKTHI U SBJICHHS,

1) HaOJMOJaTh JIEMOHCTPUPYEMbIE M CaMOCTOSTENIBHO MPOBOAMMBIE OIBITHI, XMMHUYECKHE PEaKIHH,
MIPOTEKAOIKE B IPUPOJIE U B OBITY;

€) UCCIIEZI0BATh CBOMCTBAa HEOPTaHUYECKUX M OPraHMUYECKUX BELIECTB, ONPEAEATh UX MPUHAIC)KHOCTD
K OCHOBHBIM KJIACCaM COCTUHECHUH;

&) 00001aTh 3HAHMS M JieNaTh OOOCHOBAHHbBIE BBIBOJBI O 3aKOHOMEPHOCTSIX HM3MEHEHUS CBOWCTB
BEIIIECTB;

3) CTPYKTYpUpPOBaTh yueOHYI0 HH(pOpMaIIHIO;

M) MHTEPIPETHPOBATh WHPOPMALNIO, MOJYYCHHYIO M3 IPYTUX HCTOYHUKOB, OIEHHBATH €€ HAYYHYIO
JOCTOBEPHOCTb;

K) OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAaHUSI XUMHUYECKUX PEaKUUH, MPOTrHO3UPOBATH BO3MOXKHOCTh MX
IIPOTEKaHMs Ha OCHOBE 3HAHUH O CTPOCHUH BEILECTBA U 3aKOHOB TEPMOJUHAMUKH;

J) OOBACHATH CTpOCHHWE aTOMOB JdieMeHToB [-IV mepuonma ¢ WCHOIB30BaHMEM AIIEKTPOHHBIX
KOH(UTrypaluii aToMOB;

M) MOJIEIHMPOBATh CTPOCHUE TMPOCTEHITNX MOJEKYJT HEOPraHWYEeCKHX M OPraHWYEeCKHX BEIIECTB,
KpPHUCTAJIOB,;

H) MPOBOJIUTH PACUETHI TI0 XUMUYECKUM (HOPMYIIaM U YpaBHEHUSIM;

0) XapaKTepH30BaTh U3yUEHHbIE TEOPHH;

1) CaMOCTOSITEIBHO J00BIBATh HOBOE JUISl Ce0sl XMMUYECKOe 3HAHME, MCIIONB3Ysl ISl 3TOTO JOCTYITHBIC
MCTOYHUKH HH(POpMALINY;

Ha yenybnenHom ypogHe — TpeOOBaHMS K IPEIMETHBIM pe3yiIbTaTaM OCBOEHUS YIIyOJIEHHOTO Kypca XUMHUH
BKJIIOYAIOT TPEOOBaHUS K Pe3yJIbTaTaM OCBOCHMs 0a30BOT0 Kypca U JIOMOIHUTEIBHO OTPAXKAIOT:

1) C(l)OpMI/IpOBaHHOCTL CHCTEMBI 3HaHUH 00 O6H.[I/IX XUMHUYCCKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TCOPUIX;

2) chopMHUPOBAHHOCTH YMEHHIA UCCIIEIOBATh CBOMCTBA HEOPTaHMYECKUX M OPraHWYECKHUX BEIECTB,
OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUECKUX PEaKIUi, TPOTHO3UPOBATH BOZMOKHOCTh MX
OCYIIECTBJICHUS;

3) BIaJicHHe YMEHUSIMH BBIIBUTaTh THIIOTE3bl HA OCHOBE 3HAHUI O COCTaBe, CTPOCHUU BELIECTBA U
OCHOBHBIX XUMHYECKUX 3aKOHAX, MPOBEPSTH UX SKCIIEPUMEHTAIILHO, (POPMYIHPYS LI€Th UCCIEA0BAHUS;

4) BnajieHHe METOJaMU CAMOCTOSITEITLHOTO ITAHUPOBAHUS U TIPOBEACHUS XMMUYECKUX IKCIIEPUMEHTOB C
co0IroIeHrEeM MpaBmIl 6€30MacHOM paboThI ¢ BellecTBaMH U 1a00paTOPHBIM 000PYOBaHHUEM;
c(OPMHPOBAHHOCTH YMEHHI OMMCAHMsI, aHATN3a U OLICHKH JJOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;



5) chopMHUPOBAHHOCTH YMEHHIA TPOTHO3UPOBATh, AHATM3UPOBATH U OIICHUBATH C MO3UIIMNA YKOJOTHUECKON
0€30I1aCHOCTH TIOCIIEICTBHS OBITOBOW M IIPOU3BOACTBEHHOI JEATEIBHOCTH YelIOBEKA, CBSI3aHHOM C
nepepaboTKOi BELecTB.

2) B YeHHOCMHO-0pUEeHMAayUuoHHOU cghepe - IPOTHO3UPOBATH, AHAIU3UPOBATh M OLIEHUBATH MOCIIEICTBUS
JUIsL  OKpY’Karolled cpeabl OBITOBOM M MPOU3BOJCTBEHHOM JIEATETBHOCTH 4YEJIOBEKAa, CBSI3aHHOW C
nepepaboTKOM BEIIECTB;

3) B mpyoosoii cghepe - CaMOCTOSTENHHO IUIAHUPOBATh U TPOBOJUTH XUMHUYECKUU OIKCIICPUMEHT,
coOro1as paBuiia 6€301acHOM pabOTHI ¢ BEIIECTBAMHU U JJa0OPATOPHBIM 000PYI0BAaHUEM;

4) B cghepe usuueckoil Kynbmypsl - OKa3bIBaTh MEPBYIO MOMOIL MPU OTPABJICHUAX, 0KOTaX M APYTHX
TpaBMax, CBA3aHHBIX C BEIIECTBAMHU U JTA0OPATOPHBIM 000PYIOBAHUEM.

BbINyCKHUK HAYYUTCS:

® XapaKTepPHU30BaTh OCHOBHBIC METO/IbI MO3HAHMS: HAOIIOCHNE, U3MEPEHUE, SKCIIEPUMEHT;

® OIIMCHIBATh CBOMCTBA TBEP/BIX, JKUIKUX, FA3000pa3HbIX BEILECTB, BBIAEISISI UX CYIIECTBEHHbIE IPU3HAKHY;
® PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHH «aTOM», «MOJIEKYJa», «XXUMUYECKUN JIEMEHTY,
«IIPOCTOE BEILIECTBOY, «CIOKHOE BEILIECTBOY», «BAJICHTHOCTbY, «XUMHUECKAs peaKIusi», UCIIOIb3Ys
3HAKOBYIO CUCTEMY XUMHUH;

® PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHsI MAacChl BEILIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOM
TEOpUU;

® pa3uyaTh XMMUYECKHE U (PU3HUECKUE SIBIICHMUS;

® Ha3bIBaTh XMMHUYECKHE HJIEMEHTHI,

® ONPEACTATH COCTAB BEIIECTB 110 UX (GOpPMYIIam;

® OIIpEeNENATh BAJIEGHTHOCTh aTOMA AJIEMEHTA B COEIUHEHUSX;

® ONpEAEATh TUIl XUMHUYECKUX PEaKLU;

® Ha3bIBaTh [IPU3HAKU U YCIIOBUS MPOTEKAHUSA XUMHUECKUX PEAKIIUM;

® BBISBJIATH IPU3HAKH, CBUIETEIbCTBYIOLIME O IPOTEKAHUN XUMUYECKOM peakliuu Py BbIITOJHEHUH
XUMHUYECKOT'O OIIbITA;

® COCTaBJIATH (HOPMYJIbl OMHAPHBIX COCAMHEHUI];

® COCTaBJISITh YPABHEHUS XUMHUUECKHUX PEAKIIHIA;

e co0OJro1aTh IpaBuiia 6€30MacHOM pabOThI IPH NMPOBEIEHUH OIIBITOB;

® 110JIb30BaThCs J1a00PaTOPHBIM 000PYIOBAHUEM M MTOCYI0M;

® BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BEILIECTB;

® BBIYKCIIATH MAaCCOBYIO JIOJII0 XMMHUECKOT'0 3JIEMEHTa 110 (opMyJie COETUHEHMUS;

® BBIUUCIIATH KOJIMYECTBO, 00BEM MIIM Maccy BEILECTBA MO KOJIMYECTBY, 00BEMY, MAacCe peareHTOB MU
IIPOJYKTOB PEAKIUY;

® XapaKTepHU30BaTh (PU3MUECKHE U XUMUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOAa U BOJIOPOAA;
® [10JIy4aTh, COOMPATh KUCIOPO U BOJOPOL;

® pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BELECTBA: KUCIOPO/, BOJOPO/;

® pacKphIBaTh CMBICI 3aKOHA ABOTajpo;

® PacKphIBaTh CMBICI OHITUN «TEIJIOBOM 3PPEKT peakun», «MOJISIPHBI 00beM»;

® XapaKkTepHU30BaTh (PU3MUECKUE U XUMUYECKHUE CBOWCTBA BObI;

® PacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

® BBIYHCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

® [IPUTOTOBJISITH PACTBOPBI C ONPEIEIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BEUIECTBA;

® Ha3bIBATh COECIMHEHUS N3YUYEHHBIX KJIACCOB HEOPIaHUUECKUX BEILECTB;

® XapaKTepHU30BaTh (PU3HUECKHE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB, KHUCJIOT, OCHOBaHHUM, COJICH;

® OIIPENENATh IPUHAMIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIaCcCy COEINHEHUN;

® COCTaBJIATH (HOPMYJIbI HEOPTAaHUUECKUX COCTMHEHUH N3YUEeHHBIX KJIACCOB;

® [IPOBOJIUTH OIBITHI, MOATBEPKAAIOIINE XUMHUYECKHE CBOICTBA U3YUEHHBIX KIACCOB HEOPTaHUYECKUX
BELIECTB;

® pPacro3HaBaTh OIBITHBIM IIyTEM PACTBOPBI KUCIIOT U LIEI0YEH 110 U3MEHEHHUIO OKPACKU MHAMKATOPA;



® XapaKTepU30BaTh B3aMMOCBS3b MEXK]y KJIacCaMU HEOPTraHUYECKUX COCTMHEHHUIA;

e packpbiBaTh cMbIich [lepuoanyeckoro 3akona [[.11. Menneneena;

® O0BSCHATHh (PU3UUYECKHUA CMBICT aTOMHOTO (TTOPSIIKOBOTO) HOMEPa XMMHYECKOTO 3JIEMEHTa, HOMEPOB
IpyIIIbI U epuoja B nepuogudeckon cucreme .M. Menneneesa;

® O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IpE/IesIax MallbIX
MEePHUOJIOB U TJIABHBIX MOJIPYIIIL;

® XapaKTepU30BaTh XUMHUECKHUE 3JIEMEHTHI (OT BOJOPO/A JI0 KaJIbIKs) HA OCHOBE UX IMOJIOKEHUS B
nepuoanueckoi cucreme 1.1, MenneneeBa u 0COOCHHOCTEH CTPOCHHS UX aTOMOB,;

® COCTaBJIITh CXEMBI CTPOEHUS aTOMOB NepBbIX 20 351eMeHTOB nepuoandeckoi cuctemsl .M. Menneneesa;
® PACKpPBIBATH CMBICI MOHITHI: «XUMUYECKAS CBS3bY, «IJEKTPOOTPULIATEILHOCTD Y,

® XapaKTepU30BaATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIIMYECKON PELIETKH;

® OIpeNeNsATh BU XUMHUUECKOHN CBSI3U B HEOPIraHUYECKUX COCAMHEHUSAX;

e 11300pakaTh CXEMbI CTPOCHHUS MOJICKYIT BEIIECTB, 00Pa30BaHHBIX Pa3HBIMH BHJIAMU XUMHUYECKUX CBSI3EH;
®PACKPBIBATH CMBICI TOHATUHN «HOH», KKATHOHY, KAHHUOHY, «3JIEKTPOIUTHIY, «HEITCKTPOIUTHI,
«QJIEKTPOIUTUYECKAS AUCCOLUAINSY, «OKUCITUTEIbY, «CTETIEHb OKUCICHUS» «BOCCTAHOBUTEIbY,
«OKHCIIEHHEY, «BOCCTAHOBJICHUEY;

® OIpeIeNsATh CTEIIEHb OKUCIICHUS aTOMa AJIEMEHTA B COSMHECHHH,

® PaCKpBIBATH CMBICI TEOPUH IEKTPOIUTHUECKOMN TUCCOLUALINY;

® COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKON TUCCOLMALUNA KUCTIOT, IIEJI0YEH, COJIEH;

® O0OBSICHSTH CYILIHOCTb IPOLIECCA JIEKTPOJUTUUECKON JUCCOLMALMHI U PEaKUii HOHHOTO OOMEHa;

® COCTABJISITH MOJIHBIE M COKPAIllEHHbIE HOHHBIC YPaBHEHUS peaklnu 0OMeHa;

® OIpeIeNsATh BO3MOXKHOCTh MTPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa;

® [IPOBOJIUTH PEAKIIMHU, TTOATBEPIKIAIONIME KAaUeCTBEHHBIA COCTaB Pa3IMYHBIX BEIIECTB;

® OIIpEeNENATh OKUCIUTENb U BOCCTAHOBUTEID;

® COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

® Ha3bIBaTh (DAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMHUUECKON PEaKIIHH;

e K1accH(DUIIMPOBATH XUMHYCCKHUE PEAKITUH 110 PA3IIMIHBIM TPU3HAKAM;

® XapaKTepU30BaTh B3aMMOCBS3b MEXK/ly COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIIOB;

® IPOBOJIUTH OTBITHI TIO TTOJYUYEHHUIO, COOMPAHUIO U U3YYCHHUIO XUMUYECKHX CBOMCTB ra3000pa3HbIX
BEILIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIBIN ra3 U aMMHAK;

® XapaKTepU30BaTh B3aMMOCBS3b MEK/y COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAILIOB;

®HA3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (popMmysie: MeTaH, 3TaH, dTUIIEH, METaHOJI, ITAHOJ, TIIUIEPHH,
YKCYCHasl KUCJIOTa, aMUHOYKCYCHasl KUCJIOTa, CTeapUHOBasi KUCII0Ta, OJIEMHOBAsA KMCIIOTa, TIIIOK034;

® OLICHMBATh BIUSHUE XMMUYECKOTO 3arpsI3HEHMS OKPYXKAIOLIEH Cpelibl Ha OpraHUu3M YEeJI0BEKa;

® TPaMOTHO 0OpaIIaThcs ¢ BEHIECTBAMH B MMOBCEAHEBHON KU3HU

® OMpEENSITh BOZMOXHOCTh MPOTEKAHUSI PEAKIINl HEKOTOPBIX MPEACTaBUTENCH OPraHNYECKUX BEIIECTB C
KHCIIOPOJIOM, BOJIOPOJIOM, METaJJIaMU, OCHOBaHHSIMH, FaJIOT€HaMHU.

e K1accu(UIMPOBATh XUMHUYECKHE AIEMEHTHI Ha METAJLIbl, HEMETAJUIbI, YIEMEHTBI, OKCHJIBI U THAPOKCHIBI
KOTOPBIX aM(OTEPHBI, 1 HHEPTHBIE JIEMEHTHI (Ta3bl) sl OCO3HAHMS BAXKHOCTU YIOPSATOYCHHOCTA HAYIHBIX
3HAHUM;

® pacKpbIBaTh CMBICH nepuoandeckoro 3akona .M. Menneneena;

® ONMKCHIBATH U XapaKTEPU30BATh TAOIMUYHYIO (POPMY MEPUOTUIECKON CUCTEMBI XUMUUECKHUX JIEMEHTOB;
® XapaKTepU30BaTh COCTAB ATOMHBIX S/IEp U PACHPEEICHUE YUCIIA JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM
aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB MaJIbIX EPUO0B NEPUOTUUECKON CUCTEMBI, a TAKIKE KA U KaJbLIUs;
® pa3IMYaTh BUIBI XUMHUYECKOW CBSI3M: HOHHYIO, KOBJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJISIPHYIO U
METaJUIMYECKYIO;

® 1300paXKaTh IEKTPOHHBIE (DOPMYJITBI BEMIECTB, 00Pa30BaHHBIX XUMUUECKHUMH CBSI3SIMU PA3HOTO BUJIA;

® BBLISBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTBA OT CTPOSHHUS €0 KPUCTALTHYECKON pemeTKH (MOHHOM,
aTOMHOM, MOJIEKYJISIPHOM, METAJNINYECKON);

® XapaKTepU30BaTh XUMHUECKHUE DJIEMEHTHI U UX COSAMHEHHUS Ha OCHOBE MOJIOKEHHS DJIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS UX aTOMOB;



® ONMKCHIBATH OCHOBHBIE MPENNOChUIKU OTKpbITUA .M. MenneneeBbIM nepruoiuuecKoro 3akoHa u
MEePUOANYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB M1 MHOTO00pa3HYI0 HAYYHYIO JESTEIbHOCTh YYEHOIO;

® XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYECHUE TIEPUOIUYECKOT0 3aKOHA U EPUOUIECKOM
cucTeMbl XUMHuUueckux 3siemenToB J.1. MeHnieneena;

® 0CO3HABaTh HAYYHbIE OTKPBITHS KaK pe3y/ibTaT JUIUTEIbHBIX HAOIIOACHUMN, ONIBITOB, HAYYHON MOJIEMUKH,
MPEOAOJIEHUS TPYAHOCTEN U COMHEHHUIA.

® OIpeeNsaTh MPUHAAICKHOCTh HEOPTAHUYECKUX BEIIECTB K OJTHOMY U3 N3YUYEHHBIX KJIACCOB/TPYIII:
METaJuIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS, KUCIIOTHI, COJI;

® COCTaBJIATH (DOPMYITBI BEIIECTB 110 MX HA3BAHUSIM;

® OIPEJENIATh BAJICHTHOCTD U CTEIIEHb OKHUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

® COCTaBJISATH (POPMYJIbI HEOPraHUUYECKUX COSAMHEHUN MO BaJICHTHOCTSIM U CTEIICHSIM OKUCIICHUS
AJIEMEHTOB, a TAKXKE 3apsiIaM MOHOB, YKa3aHHBIM B Ta0JIUIIE PACTBOPHUMOCTH KUCIIOT, OCHOBAHHA U COJIEH;
® OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEILIECTB U UX
BBICIIIMX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTaMU BTOPOTO U TPETHETO MEPHOJIOB;

® Ha3BIBATh OOIME XUMUICCKUE CBOMCTBA, XapaKTEPHBIE JIJISl TPYIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX.

® Ha3bIBaTh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEPHBIE JIJISl KaXKJO0TO KIacca BEIIECTB;

® [IPUBOJIUTH MPUMEPHI PEAKIIHH, TOATBEPIKAAIOIINX XUMUYECKHUE CBOMCTBA HEOPTAHUUECKUX BEIIECTB:
OKCHUJIOB, KUCJIOT, OCHOBaHUH U COJIEH;

® OIPEEISITh BEIIECTBO — OKUCIUTENh U BEIIECTBO — BOCCTAHOBUTEh B OKUCIUTEIHHO —
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX;

® COCTABJIATH AJIEKTPOHHBIN OallaHC MO MPEIOKEHHBIM CXeMaM PEaKI[Hii;

® [IPOBOJIUTH JTA0OPATOPHBIE OMBITHI, TOATBEPKIAIONINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

® IPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO MOIYYECHUIO U COOMPaHHIO Ta3000pa3HbIX BEIIECTB: BOJOPO/Ia,
KHCJIOPO/JIa, YTIIEKUCIIOTO Ta3a, aMMHaKa; COCTABIIATh YPABHEHUSI COOTBETCTBYIOIIUX PEAKITHH.
BpInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCH!

® BBLIIBUTATh U MPOBEPATH IKCIIEPUMEHTAIBLHO TUIIOTE3b O XUMUUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa M CTPOEHUS, UX CIIOCOOHOCTU BCTYIATh B XUMHUYECKHUE PEAKIINH, O XapaKTepe U MPOTYKTax
Pa3IMYHBIX XUMUYECKUX PEAKIINN;

® XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOEHHUIO M CBOMCTBAM, YCTaHABIUBATH IPUUNHHO-
CJIEJICTBEHHBIE CBSI3U MEKY JAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

® COCTaBIIATh MOJIEKYJISIPHBIC 1 TTOJIHBIC MOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

® IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKHUCIUTEIbHBIE WJIM BOCCTAHOBUTEILHBIE CBOMCTBA C
Y4€TOM CTENEHEN OKUCIEHUS 3JIEMEHTOB, BXOISALIUX B €r0 COCTAB;

® COCTaBIIATh YPaBHEHUS PEAKIINI, COOTBETCTBYIOIIUX MOCIEA0BATEIILHOCTH MTPEBPAIICHHI
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;

® BBIJIBUTATh U MTPOBEPSTH IKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3yNbTaTaX BO3IEHCTBUS PA3IMYHBIX (PAKTOPOB
Ha U3MEHEHUE CKOPOCTU XUMUYECKON PEaKInu;

® 1ICTIOJIH30BAaTh MPUOOPETEHHBIE 3HAHUS JIJISl 9KOJIOTMYECKH TPaMOTHOTO MOBEICHUS B OKPYXKAIOIIeH cpere;
® 1ICTIOJIH30BAaTh MPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHIIUU TIPH BBHITIOTHEHUH MMPOEKTOB U y4eOHO-
MCCTIE0BATENbCKUX 3a71a4 110 U3YYSHHUIO CBOMCTB, CITIOCOOOB MOTYYEHUS U PACTIO3HABAHUSI BEIIECTB;

® 00OBEKTUBHO OIICHUBATHh HH(OPMAIIHIO O BEHIECTBAX M XUMUYECKHX MPOIECCax;

® KPUTUYECKU OTHOCHUTHCS K IICEBIOHAYYHON WH(MOpMAIUHU, HETOOPOCOBECTHON PEKIIaMe B CPEIICTBAX
MaccoBOW MH(pOpMaLINK;

® 0CO3HaBaTh 3HAUECHUE TEOPETUUECKUX 3HAHUM MO XUMHUHU ISl IPAKTUUECKOM eI TeIbHOCTH YeJIOBEKa;

® CO3/1aBaTh MOJICIH U CXEMBI JIJIsl pellieH s y4eOHbIX U TTO3HABATENbHBIX 3a7a4;

MMOHUMATh HEOOXOAMMOCTh COOTIOJICHUS TIPEAMMCAHIH, TPe/IaraéMbIX B MHCTPYKIIHSX 110 UCTIOJIH30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JP.

® OCO3HABATh 3HAUCHUE TEOPETUUECKUX 3HAHUH IS MPAKTUUECKOU JIeATeTLHOCTH YEJIOBEKA;

® ONMKCHIBATHh U3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, PUMEHSISI JIOTHKY CUCTEMHOTO aHAJIH3a;

® IPUMEHSAThH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJUUECKON CUCTEMbl XUMUYECKUX AJIIEMEHTOB JIJIsl
OOBSICHEHUS U MIPEIBUICHUS] CBOMCTB KOHKPETHBIX BEIIIECTB;



® pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTD MTOCPEACTBOM YIiyOJIeHUS 3HAHUH 00 UCTOPUU
CTaHOBJICHHUS] XUMUYECKON HayKH, €€ OCHOBHBIX MOHATHH, MEPUOJNMUECKOr0 3aKOHA KaK OJHOTO U3
BKHEUILIMX 3aKOHOB MPUPO/IbI, a TAKIKE O COBPEMEHHBIX JOCTHXKEHUAX HAYKU U TEXHUKHU.

® O0BSICHATH CYTh XUMUYECKUX MPOLIECCOB;

® Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUUECKUX PEaKIIMii;

®yCTAHABJIMBAThH MPUHAICKHOCTh XMMUYECKOM peakIuu K ONpeIeICHHOMY TUITY IO OJHOMY U3
KJIACCU(UITUPOBAHHBIX TPU3HAKOB: 1) M0 YHCITy U COCTABY HCXOJIHBIX BEUIECTB U MPOYKTOB PEAKIIUU
(peakuuu coeTMHEHUs, pa3IoKEHUs, 3aMeIleHUs. U 0OMeHa); 2) MO BBIJCICHUIO UITH MOTJIOMIEHUIO TETIOTHI
(peakiuu PK30T€pPMUYECKHUE U SHIOTEPMUUECKHE); 3) IO U3MEHEHHUIO CTETICHEW OKUCIICHHUS] XUMUYECKUX
AJIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH); 4) 10 00paTUMOCTH Mpolecca (peakuu
oOpaTtuMbie 1 HEOOpaTUMBIC);

® Ha3bIBAaTh (DAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIHiA;

® Ha3bIBaTh (DAKTOPHI, BIUAIOIINE HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS,

® COCTaBJIATh YPaBHEHUS SJEKTPOJIMUTUUECKON TUCCOIUAIIMN KUCIIOT, IEJI04YeH, COJIe; MOTHbIC U
COKpallleHHbIE HIOHHbIE YPAaBHEHUsI peakluii OOMeHa; YpaBHEHHS OKHCIUTENIBHO - BOCCTAHOBUTEIbHBIX
peaKIuii;

® POTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKIUi 10 (hopMyliaM / Ha3BaHUSIM UCXOHBIX BEIICCTB;
OTIpEeIETISATH UCXOAHBIE BEIIEeCTBa MO (hopMyiiaM / Ha3BaHHSIM MPOIYKTOB PEaKIIUU;

® COCTaBIIATh YPaBHEHUSI PEAKIINIl, COOTBETCTBYIOIIMX OCIEIOBATEIHLHOCTH («IIETIOYKEY) PEBPALLICHUIMA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;

® BBLISBIIATH B MIPOIIECCE IKCIIEPUMEHTA MPU3HAKH, CBUJETEILCTBYIOIINE O MPOTEKAaHUH XUMUYECKON
peakiuy;

® TOTOBUTH PACTBOPHI C OIPEICTICHHON MacCOBOM J10JIel paCTBOPEHHOT'O BEIIECTBA;

® OIpeNeNATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIOT M LIEIOYEH M0 U3MEHEHUIO OKPACKU
WHJIUKaTOPOB;

® IPOBOJINTH KAYECTBEHHBIE PEAKIIUU, TTOITBEPKIAIOIIIE HaJ4Ke B BOJHBIX PACTBOPaX BEUIECTB
OTJIETTbHBIX KATHOHOB U aHUOHOB.

BrINTyCKHHMK TTOJIYYHT BO3MOXKHOCTb HAYYUThCSI:

® COCTaBIIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 11O COKPAILIEHHBIM HOHHBIM YPABHEHUSIM;

® IPUBOJIUTH MPUMEPHI PEAKIIHH, TOATBEPIKIAONINX CYIIIECTBOBAHNE B3aUMOCBSI3H MEX1y OCHOBHBIMU
KJIaCCaMHU HEOPTaHMUYECKUX BEIIECTB;

® POTHO3UPOBATH PE3YIBTATHI BO3JCHCTBHS Pa3TUYHbBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEeaKIny;
® [IPOTHO3UPOBATH PE3YAbTATHI BO3JCHCTBUS PA3IMYHBIX (DAKTOPOB HA CMEIIEHUE XUMHUYECKOTO
paBHOBECHS.

* IPaMOTHO 00paIaThCcs C BEIIECTBAMU B IOBCEITHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOJMMOCTb COOJIIOIEHUS MPaBHJI SKOJIOTMYECKH 0€3011acHOr0 OBEJICHNS B
OKpY>Karollel MPUPOTHON CpENE;

* IOHUMATh CMBICT U HEOOXOIUMOCTh COOJIOCHNUS MPEANUCAaHUN, TIPeAaraeMbIX B MHCTPYKLUAX T10
HCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JP.;

* HCIOJbH30BATh NPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHTHOCTH MPH BBIIIOJHEHUHU MCCIIEJOBATEIbCKUX
MIPOEKTOB 0 N3YYEHHUIO CBOMCTB, CIOCOOOB MOyUEHUS U pacliO3HABAaHUS BEIIECTB;

* pa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, UCIOJIb3YsI CPEACTBA YCTHON U MMCbMEHHOMN
KOMMYHHKAIUH NPU paboTe ¢ TEKCTaMU yueOHUKA U TIONOJHUTENIbHOM IUTepaTypoil, CIpaBOYHBIMU
TabIUIAMHU, TPOSIBIIATH TOTOBHOCTH K YBRKEHUIO MHOM TOUKH 3pEHHS IPU OOCYKIEHUH PE3yIbTATOB
BBITIOJTHEHHON paOOoThI;

* 00BEKTUBHO OLIEHMBATh HH(POPMAIIMIO O BELIECTBAX U XUMHUUECKUX MpOIleccax, KPUTUIECKH OTHOCUTHCS K
MICEBJIOHAaY4YHOM HHOpMAaINK, HeA0OPOCOBECTHOH pekiiaMe, Kacarolencss HCIOIb30BaHus PA3INYHBIX
BELIECTB.

* 0CO3HaBaTh 3HAUEHUE TEOPETHUUECKUX 3HAHUI JIIsl MPAKTUYECKOU e TEIbHOCTH YEJI0BEKa;

* OMHCHIBATh U3YYEHHbIE OOBEKTHI KaK CUCTEMBbI, IPUMEHSISI IOTHKY CUCTEMHOIO aHaJIn3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOAUUECKON CHCTEMbl XUMUYECKUX JIEMEHTOB J1JIs
OOBSICHEHUS U MIPEJBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;



* pa3BUBaTh HH(POPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPECTBOM YIIyOIeHus 3HaHUH 00 HCTOpUHU
CTaHOBJICHUS] XUMUYECKOW HAayKH, €€ OCHOBHBIX IOHATHH, NEPHOANYECKOTO 3aKOHA KaK OJHOTO U3
BAKHEUIIINX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX JOCTHKECHUSIX HAYKU U TEXHUKU.

* COCTaBIIATh MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALEHHBIM HOHHBIM YPaBHEHUSM;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIy OCHOBHBIMU
KJIaCCaMH HEOPIaHUYECKUX BEILECTB;

* IPOrHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS PA3IMUHBIX (DAKTOPOB Ha U3MEHEHNE CKOPOCTH XMMHUYECKOH
peakuuu;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JACHCTBUS Pa3IHMUHBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO
paBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOrHO3UPOBATh CIOCOOHOCTh BEILECTBA MTPOSABIIATh OKUCIUTENbHbIE MM BOCCTAHOBUTEIbHBIE CBOIMCTBA C
Y4ETOM CTENEHEW OKHMCIICHHUSI DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB;

* BBIIBIIATH CYLIECTBOBAHME FEHETUUYECKOM B3aUMOCBSI3U MEXK]y BEILIECTBAMU B Psly: IPOCTOE BELIECTBO —
OKCHJl — T'MAPOKCHUJ — COJlb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE IPOECKTHI 10 UCCIIEAOBAHUIO CBOMCTB BEILECTB, MMEIOLINX
BAKHOE IIPAKTUYECKOE 3HAYCHUE.

* JIeN1aTh YMO3aKIIIOYeHUs (MHYKTUBHOE U 110 aHAJOI'MM) U BBIBOJbI HA OCHOBE apr'yMEHTAIUH.

COAEPXAHUE KYPCA XUMHH B 11 KIIACCE
Tema 1. [lepuoauyecknii 3aKoH U cTpoeHne aroma (34)

Cmpoenue amoma. ATOM - CII0’KHas 4acTULA. S Ipo aToMa: IPOTOHBI M HEUTPOHBL. M130TOMBI. DJIEKTPOHBI.
DnekTpoHHas 000J0YKa. DHEPreTHUeCKuil ypoBeHb. OpOutamu: S u p, d-opoumanu. Pacnpenenenue
3JIEKTPOHOB 10 YHEPTETUUECKUM YPOBHIM U OpOUTAIAM. DIEKTPOHHbIE KOHPUTypallud aTOMOB XUMHUYECKUX
3JIEMEHTOB. BanieHTHBIE BO3MOKHOCTH aTOMOB XUMHYECKHUX 2JIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. COBpPEMEHHOE IOHATHE XHMHUYECKOTO 3JIEMEHTA.
CoBpemeHHass GOpMYIHPOBKA MEPUOTUIECKOT0 3aKoHA. [IpUunHa MEPUOTUYHOCTH B U3MEHEHHUU CBOWCTB
XUMUYECKHUX 3J1€MEeHTOB. OCOOCHHOCTH 3aIll0JHEHUs YHEPreTUUYECKUX YPOBHEH B AJIEKTPOHHBIX 000JI0YKaX
aTOMOB MEPEXO/IHBIX AIEMEHTOB. DIICKTPOHHBIC CEMEHCTBA AIEMEHTOB: S- U p-aiemenmol; d- u f-onemenmeoi.

Omxpoimue J{. U Menoeneesvim Ilepuoouueckoeo 3axkona. BaxHeWne MOHATUS XHUMHH: aTOM,
OTHOCHTEJIbHAsl aTOMHAas U MoJsieKyssipHas Maccel. OTkpsiTue J{. . Menneneesbim Ilepuonnueckoro 3akoHa.
[Tepuonnueckuit 3akoH B popmynuposke /. 1. Menneneena.

Ilepuoouuecxkas cucmema J]. HU. Menoeneesa. Ilepmomuueckas cuctema JI. 1. MennaeneeBa kak
rpapuyeckoe OTOOpakeHHE NEepUOJUUECKOro 3aKoHa. Pa3nuuHble BapuaHThl MEPUOJUUECKOW CHUCTEMBI.
[lepuozs! u rpymel. 3Hau€HUE TEPUOANYECKOTO 3aKOHA U TEPHUOINUECKON CUCTEMBI.

Jemoncrpanuu. Pazanunsie popmsl [lepuoanueckoii cucremsl 1. . Menneneesa.

Tema 2. Ctpoenue BemecTBa. J{ucnepcHpie cucTeMbl H pacTBopbl (74)

Kosanenmnas xumuueckas cesa3v. IloHsTHE 0 KOBaJeHTHOM cBsi3u. O0Ias 31ekTpoHHas napa. KpatHocTh
KOBAJICHTHOM CBSI3U. OJEKTPOOTpULIATENIbHOCTh. KoOBajeHTHas NOJspHAas W KOBAJEHTHAs HEMOJspHast
XUMU4eckue cBsi3u. OOMEHHBIH M JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOW CBS3U.
BemectBa MOJIEKYJISIPHOTO U HEMOJEKYJISPHOIO CTPOCHMS. 3aKOH IOCTOSHCTBA COCTaBa Ui BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHSI.

Honnas xumuueckasn ceasb. Katnonsl u aHuoHbl. VloHHas cBs3b U ee cBoiicTBa. MoHHas cBs3b Kak
KpalHM{ cilydall KOBAJICHTHOM IOJIIPHOM CBSA3H.

Memannuueckas xumuueckas cenzo. Oo6mue pusndeckre cBorMcTBa MeTalioB. CIiaBhI.

Booopoonas xumuueckaa cea3b. BonmoponHas CBS3b Kak OCOOBIM cilydail MEXMOJEKYJISIPHOTO
B3auMoJieiicTBus. MexaHu3M ee 00pa30BaHus U BIMSIHUE HA CBOMCTBA BEUIECTB (Ha IPUMEPE BOJIBI).

Aepecamuvie cocmosinus éeuwjecmaa. I'a3pl. 3akoH ABOraapo Ais ra3oB. MosipHbIil 00beM Ta3000pa3HbIX
BeulecTs (MpH H. ).). JKuakocTu.

Tunvl kpucmannuueckux peutemox. Kpucramnmnueckas pemerka. FloHHble, METaNINYECKUE, AaTOMHBIE U
MOJIEKYJISIPHbIE KPUCTAINIMYECKUE PElIeTKH. AJUIoTponus. AMop¢HBIE BELIECTBA.



Hucmuie sewecmea u cmecu. CMECU U XUMUYECKUE COETMHEHUs. [ OMOT€HHBIE U T€TEPOTr€HHbBIE CMECH.
MaccoBas 1 00beMHast 1071 KOMIIOHEHTOB B cMecH. MaccoBast 107151 mpuMeceid. Pemienne 3a1a4 Ha MacCOBYIO
JIOJIEO TIPUMECEM.

Jlucnepcuvle cucmemot. TlonstTue aucnepcHol cuctembl. JlucriepcHas (aza u gucnepcroHHas cpena.
Krnaccudukanus qucinepcHbIX CHCTEM.

JemoHcTpanuu. Mojeinb KpUCTAUIMYECKON PEIIeTKH Xjaopuaa HaTpus. OO0pa3iibl MUHEPAIOB ¢ HOHHOU
KPUCTAJUTMYECKON PEHIeTKOM: KajabluTa, rajduTa. Moaeinn KpUCTaJUIMYeCKUX PEHIETOK «CYXOro Jibaa» (Wid
fiona), anmasa, rpaduta (wim KkBapua). Mozaens MossipHOro oobema razoB. Kosuiekius rmiactMacce U BOJIOKOH.
OO0pa3ubl HeopraHudeckux moymmMepoB. Moenu monekyn 6enkoB u JJHK.

JlabopaTopHble onbIThL. 1. 3HAKOMCTBO C KOJUICKIUSMU MUIIEBBIX, MEAUIIMHCKUX U OMOJIOTHMYECKUX
resieit u 3oiei. 2. [lonyyenue KouIouIHOTO pacTBopa xyopuaa xkemnesa (I11).

Tema 3. XuMuyeckue peakuuu (64)

Knaccugpuxayus xumuyeckux peaxyuii B OpraHn4eCKON M HEOPraHMUECKOW XUMHHU: 110 YHCITY U COCTaBY
pearupyromux BelecTB; MO0 W3MEHEHUIO CTENeHEW OKHUCIICHHS AJIEMEHTOB, 00pa3yroIIMX BEIIECTBA; IO
TerioBoMy 3(ddexty; mo ¢a3zoBoMy COCTaBy pearupyroulix BELIECTB; IO YYacCTHUIO KaTajau3aTopa; II0
HaIlpaBJICHUIO; 10 MEXAHU3MY IIPOTEKaHUSI.

Tennosou s¢pgexm xumuueckou peaxyuu. Temmora oOpa3oBanust BemiecTBa. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHUs. BO3MOXXHOCTh IMPOTEKaHUS XUMHUUYECKOW pPEaKIUMU Ha OCHOBAaHUU 3aKOHOB
XUMHUYECKON TEPMOIMHAMUKH.

Cropocmwb xumuyeckou peaxyuu. CKOPOCTb TOMOT€HHBIX U T€TEPOr€HHBIX pEaKINil. DHEprusl aKTUBALIUH.
Bnusiane pa3nuyHbIX (DAaKTOPOB HAa CKOPOCTh XHUMHUYECKOW pPEAaKIMU: HPUPOJABl W  KOHIECHTPAIUH
pearupyromux  BEUIECTB, IUIOLIAAM  CONPUKOCHOBEHMSI pEarupyrolluX BELIECTB, TEMIIEpaTyphl,
KaTaJIn3aTOPOB. | OMOTE€HHBIN U FE€TEPOreHHbIA KaTaJIN3.

Kamanus. TlonstTne o kaTamu3atope U MeXaHuU3Me ero jeicTBus. depMeHTHI-OHMOKaTaIu3aTOpPHI.
WHruburopsl ¥ KaTaTUTUYECKUE SI/bL.

Obpamumocmob xumuyeckux peaxyuti. O6paTUMble U HEOOpATUMbIE XUMHUYECKHUE PEeaKUd. XUMUYECKOe
paBHOBecHe. YClOBUs cMelleHUsl xumudeckoro paBHoBecHs. [Ipunnun Jlelllatenbe. 3akoH EeHCTBYIOMNX
Macc JUIsl paBHOBECHBIX cucTeM. KoHCTaHTa paBHOBECHSI.

Oxucaumenvro-eoccmanosumenvuvie peaxkyuu. OKucautenu U BoccTaHoBUTenu. (CocTaBieHHE
ypaBHeHuid OBP MeTo/10M 371eKTpoHHOr0 OanaHca. DNeKTPOoIn3 pacTBOPOB U PacIlIaBOB.

Teopusa anekmporumuueckol ouccoyuayuy. IAEKTPOIUTHI U HEIEKTPOIUTHIL. DIEKTPOIUTHYECKAsS
aucconyanus. MexaHM3M JMCCOLMAIMM BEIIECTB C pa3iIMyHbIM TUHOM cBA3M. CuiibHble M cralble
anexkTposnnutbl. OcHoBHBIE monoxeHuss TOJl. KauecTBeHHBlEe peakluu Ha HEKOTOpble HMOHBL. MeTo/sl
OIIpeENIEHUs] KUCIOTHOCTHU cpelipl. Jucconuanus Boasl. BogopoaHslii moka3arTensb.

Tuoponus. llousitue «ruaponus». ['maponu3 oprannyeckux BEMIeCTB. buonorndyeckas posib THAPOINU3A B
opraHusMe uenoBeka. Peaknum ruzgponusa B mpomslinuieHHOCTH. ['miaponus coneit. I'maponns xap6uios,
CUIUIUAOB, Pocdumaos.

JlemoHcTpanuu. AJJIOTPONHbBIE MpeBpamieHus cepbl U gocdopa. Peakiuu, uaymue ¢ odpa3oBaHHUEM
rasa, 0caJka Win BoJipl. I3yueHue 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakuy OT KOHIIEHTPAI[MH BELIECTB,
TemIeparypsl (B3auMojieiicTBue THOCYNIb(aTa HaTPUs C CEPHOI KUCIOTOI), TOBEPXHOCTH COIMTPUKOCHOBEHUS
BELIECTB (B3aUMOEHCTBHE COJSTHOM KUCIIOTHI C TPaHyJIaMU M MTOPOIIKaMH aTFOMUHUS WK LuHKa). Kopposus
’KeJe3a B BOAHOM cpefie ¢ ypOTpOIMHOM U 6e3 Hero. IHIMKaTOphl ¥ U3MEHEHHE X OKPACKH B pa3HBIX Cpeax.

JlabopaTopHble onbIThI. 3. PaznoxkeHue nepokcuia BoAopoa ¢ nomoisio okcuaa meau (I11) u karanassl.
4. 3nakomcTBO ¢ Koyutekiuen CMC, conepkamux SH3UMBL. 5. Peakiuu, uaymme ¢ oOpazoBaHHEM OCalKa,
rasa Wi BOJIbI JIJIs1 OPraHUYECKUX U HEOPTaHUYECKUX AIEKTPOIUTOB. 6. PaznuuHblie ciydan THAPOIIN3a CONEH.
HccnenoBanue cpeibl paCTBOPOB € MOMOIIbIO MHUKATOPHOM Oymaru.

Kontponbras padota Ne 1 mo teme: «TeopeTnyeckre OCHOBBI OOIICH XUMUI

Tema 4. BemecTBa u ux cpoiicra (164)

Knaccugpurayusa neopeanuueckux eewgecms. Ilpocteie U cinoxkHble BeniecTBa. OKCHIBI, THIPOKCHIIBI
(ocHOBaHMS, KUCIOPOACOAEpKAIINE KHUCIOTHI, aM(OTEpHbIe TUAPOKCUIBI). KUCIOTBI, OCHOBaHUS, COJH.
[ToHsiTHE O KOMIIJIEKCHBIX COJISIX.

Knaccugpuxayus opeanuueckux eewjecms. YTneBo0pobl, UX Kinaccudukanus. M3omepus. I'omonorus.
[Ipou3BoIHBIE YTTIEBOJOPOAOB: TalOT€HANKAHbBI, CIUPTHI, (DEHONBI, albJETUIbl U KETOHBI, KapOOHOBBIC



KHCIIOTBI, TPOCThIE M CIOXHBIE 3pupel. HutpocoenwHeHus, amMuHbl, aMUHOKUCIOTHL [loHsATHE 00
AJIEMEHTOOPTaHUYECKUX COETMHEHUSIX.

Memannwi. Ilonoxenne metamioB B IICXD JI. WM. MenaeneeBa. Meramnuueckas cBs3b. OO1ue
(u3uYecKrue CBOWCTBA METaUIOB. XMMHUYECKHE CBOMCTBA MeTauioB. OKCHUIIBI ¥ THAPOKCHJIBI MEPEXOTHBIX
METaJUIOB. 3aBUCUMOCTh MX CBOWCTB OT CTEIEHH OKHCIECHUS MeTayuia. Koppo3us: mpUuMHbBI, MEXaHU3MBI
MPOTEKaHUs, CIOCOOBI MPEOTBPAIICHHUS.

Hememannwi. Tlonoxenue nemeraimoB B [ICXD JI. WU. MenneneeBa. Kondurypamus BHEIIHETro
ANEKTPOHHOrO cJosi HemeTayuioB. [IpocTeie BemiecTBa HEMETaUIbl: CTpOeHHE, (U3NYECKUE CBOICTBA.
XUMHUYECKUE CBOMCTBA. BaXHEWIIME OKCHABL, COOTBETCTBYIOIUME WM THUIPOKCUABI M BOJOPOJHBIE
COETMHEHUS] HEMETAJLIOB.

Oxcuodwl. CTpoeHne, HOMEHKJIATypa Kiaccu(uKanus U CBOMCTBAa OKCHIOB. BakHelie npeacTaBuTen
sToro kiacca. [lepokcunsr.

Kucnomwi. CTpoeHHe, HOMEHKIJIATYpa, KJIaCCH(PUKAIUS U CBOMCTBA KUCIIOT. BaxkHelne npecTaBuTeNn
3TOro0 Kjacca. OCOOEHHOCTH CBOMCTB CEPHOM M a30THOW, MyPaBbUHOM M YKCYCHOUM KHUCIIOTHI.

Ocnoganus. CTpoeHHE, HOMEHKIATYpa, KIacCU(UKAlMs W CBONCTBAa OCHOBaHUU. PactBopumbie U
HEpacTBOpPHUMbIE OCHOBaHUS. Baxknelimme npeacrapurenu kinacca. OCOOEHHOCTH OPraHUYECKUX OCHOBAHUU.

Amgpomepnvie coedunenus. AMPOTEPHOCTh OKCHIOB W THUIPOKCHUIOB TEPEXOJHBIX METAUIOB H
ATIOMHUHMS: B3aUMOJICHCTBUE C KUCIOTaMU M IienodyaMu. AMQOTEPHOCTh aMHHOKHUCIOT, OOpa3oBaHUeE
TIETITU/IOB.

Hemoncrpanun. Komreknus «Knaccudukanus HeopraHuyeckux —coenuHeHui». Ilomyuenue
KOMIUIEKCHBIX OPTraHUYECKHUX M HEOPTraHMYECKUX COCTUMHEHUU. [IeMOHCTpanus CyXxux KpUCTALIOTUIPATOB.
Komnexkuus «Knaccudukaiusi opraHi4ecKux coeAMHEHUH». Mo1en KpUCTaNIMYECKUX PEIIETOK METAIIIOB.
Komnnekuust MeTamioB ¢ pa3HbIMU PU3NUECKUMU CBOMCTBaMU. KOppo3ust METa/UIOB B Pa3IUYHBIX YCIOBUSX U
MeTOJIbl 3amuThl OT Hee. ['openue cepol U (ocdopa. Bosronka ioma, pacTBOpeHHe ioja B CIHpTE.
B3anMozeicTBue aMMuaKka 1 METHIIAMHUHA C XJIOPOBOAOPOIOM U BOJOM.

JlabopaTopubie omnbIThl. 7. O3HakoMJieHME C oOO0pa3llaMu MPEACTaBUTENCH pa3HBIX KJIacCOB
HeopraHuueckux BermecTs. 8. KauectBennsle peakiuu Ha nonsl Fe? u Fe**. 9. O3naxomenue ¢ o6pasiamu
MIpeJICTaBUTENeH pa3HbIX KiaccoB opranmdeckux BemecTB. 10. B3anmozeiicTBie METalIoOB C pacTBOpaMH
KHUCJIOT U cojied. 11. O3HakomiieHHEe ¢ KOJUICKIIUEH PY/I.

KonTponbnas padota Ne 2 o reme: «Heopranndeckue BemiecTna

Tema 5. XumMHuecKuil IPAKTHKYM

IIpakTnueckas padora 1. «Ilonyuenue, coOupanue u pacrio3HaBaHue razon» 2. «Pemienne
HKCIIEPUMEHTAJIBHBIX 337a4 Ha UJIEHTU(UKALIMIO OPraHUYEeCKUX U HEOPTaHUYECKHUX BELIECTBY

Yueono-remaruueckuii mian (11 kiaacc) 6a3o0Bbiid

Ne TEMA KOJIN4YECTBO B TOM YHCJIE
n/n 1ACOB YPOKH | IIPAKTUYECKHUE KOHTPOJIBHBIE
PABOTBI PABOTHI
1 CTPOEHUE ATOMA u|3 3
MEPUOJIUYECKMIA  3AKOH
JI.11. MEHJIEJIEEBA
2 CTPOEHUME BEIIIECTBA 7 7
3 XMMHWYECKHUE PEAKIHA 6 6 1
4 BEILECTBA " ux | 16 16 1
CBOICTBA
5 XUMUNYECKUI IIPAKTUKYM | 2 2 2




BCEro: 34 34 2 2

Y4yeOHO — MeTOAHYECKOE O0ecIIeueHne

1.Cranmaptsl BTOporo nokoseHus [Ipumepnsie nporpammel o npeameram  Xumus 10-11 knace M:
«IIpocsemenuen, 2012.

2.T'abpuensia O.C. [Iporpamma kypcea xumun it 10 —11 kmaccoB 001meo0pa3oBaTeIbHBIX YIPEKACHHMA — 4-
e u31., crepeotun. — M.: «/Ipoda»,2017.

3.I'abpuensu O.C. Xumus.10 knace. bazoserit yposens : ®I'OC, Yueb.mis obmieodpazopar. yueo.
3aBeficHUN. — 2-¢ u3., crepeotun. — M: «/[poda Beprukanby, 2017.

4 T'abpuensn O.C.,bepeskun I1.H., Yuiakos A.A., Maiiopoa ['.B. u ap. KontposnbHbie 1 mpoBepoyYHbIC
pabotsl mo xumuu 10 kinace k yueoHuky I'adpuensna O.C. ba3osiit yposenb, PI'OC —M: «JIpoda»,2015
5.I'abpuensu O.C. CnagkoB C.A.. Pabouas rerpaap mo xumun 10 kinacce k yueonuky ['abpuensua O.C
.bazoerit yporenb. PI'OC —M: «/Ipoday, 2014

6. 'a6puensu O.C., Kynosa A.B. Terpanp 11 orleHKH KadecTBa 3HaHui 1o xumun 10 knace kK yaeOHUKY
I'abpuensna O.C. bazosiif ypoBens.PI'OC — M: «/Ipoda Beprukansy», 2014

7. 'opxkoBenkoM.1O. TToypounsie pa3zpadorku no xumuu 10 kimacc-M: «BAKO»,2016.

8. IN'abpuensin O.C, OctpoymoB U.I', Hactonbuass kuura yaurens xumun»-10 kinace,-M: «biauk u KO,
2001.

9. Tpoery6osa H.I1., KouTponpHO-u3MepuTensHupie MaTepuaibl mo xumuu 10 kiacc (k yaeOHUKY
O.C.l'abpuensin), M. «Bako» 2011r

TemaTuueckoe njanuposanue no xumuu 11 kiaace (B Heaenio 1uac, Bcero 34 yaca B roj)

OCHOBHOE COTEDRANME 110 XapaKkTepucTHKA BHIO0B IpakTHyeckas JAara
YPOK npeleeI;y AeSITeJILHOCTH (HA YPOBHE YU4eOHbBIX 1acTh
AercTBUM) JIaH dakr

Crpoenne atoma 3 4.




Ctpoenue aToma.
DnekTpoHHas 000JI09Ka

OcBaunBarOT COBPEMEHHBIE
MPEACTaBICHUS O CTPOCHUU aTOMOB.
3HAIOT O CYIIHOCTH MOHSTHS
NeKMPOHHAS OpOUmMav, HOpPMbI
opOuTanei, B3aMMOCBSI3b HOMeEpa
YPOBHSI M SHEPTUH JIEKTPOHA.
CocTaBnsIOT 3J€KTPOHHBIE (HOPMYIIBI
aTOMOB

2 Oco0eHHOCTH CTPOEHUS IIpencTaBisioT CII0XKHOE CTPOCHHE
3IIEKTPOHHBIX 000JI0UEK aTOMa, COCTOSIILIEr0 U3 Aapa U
IIEPEXOIHBIX MIEMEHTOB. JIeKTpOHHOMI 06on0uku. Haxonsar
OpOutasiu Su p B3aUMOCBSI3U MEXK1Y TOJIOKEHUEM

snemeHTa B [lepuonnueckoii cucreme
. 1. MeHieneeBa U CTPOCHUEM €TI0
atoMa. COCTaBIIAIOT IEKTPOHHBIE U
AJIEKTPOHHO-TpapuIecKue GopMyIIbl
aToMOB S-, p-, d- u f-amemeHTOB

3 [Tepuoanuecknii 3aK0H U 3HAIOT CMBICII ¥ 3HAYECHHE
[lepuonuueckas cucrema | Ilepuoauyeckoro 3akoHa,
XUMHYECKHX DJIEMEHTOB TOPU30HTAJIbHBIE U BEPTUKAJIbHbBIE
Menneneena 3aKOHOMEPHOCTH U UX NMpUYUHBL. [latoT

XapaKTEpUCTHUKY IEMEHTa Ha

OCHOBAHUU €0 MOJOKEHUS B

Ilepuonuueckoi cucreme
Crpoenmne BemecTBa 74.

4 Xumnueckas cBsi3b. oHHas | 3HaKOMATCA ¢ KiacCU(pUKAILMEeNd TUIIOB
Y KOBaJICHTHAst XUMHUYECKOH CBA3U U XAPAKTEPUCTUKOU

Ka)KJ0TO U3 HUX

5) Meramnuueckas u XapakTepus3yrT CBOMCTBA BELIECTBA 10
BOJOPOJHAS XUMUYECKUE | TUITY XUMUYECKOU CBS3H
cBsa3u. Enunas npupona
XUMHYECKHX CBA3EU

6 BemectBa mosnekynspHoro |OcBauBarOT XapaKTEPUCTUKH BEILECTB
Y HEMOJIEKYJIIPHOTO MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
cTpoeHus. Tumsl CTpOEHHUs. XapaKTepU3yrT CBOMCTBA
KPUCTAITIMYECKHUX PELIETOK |BELIECTBA 10 TUIY KPUCTAIUIMUECKON

peleTku

7 Cocras BemiecTB. [Ipuuunsb! | 3HaAKOMSITCS ¢ TPUYUHAMU
MHOTr000pasusi BEeLeCTB MHOTr000pa3usi BelecTB. 3HAKOMSTCS C

BaOKHENIINMHU (QYHKIMOHATBHBIMU
rpynmnamu

8 Yucrtele BemecTBa 1 cMecH. | OcBanBaroT 3akoH Ilepuonnueckon
CocraB cMmecei. CHCTEMBI, CIIOCOOBI pa3/IeIeHUs
Paznenenne cmeceit cMecel. BRIaucIisiroT MaccoByrO U

00BEMHYIO JIOJII0 KOMIIOHEHTAa B CMECH

9 VcTrHHBIE paCTBOPBHI. 3HaOT PU3NYECKYI0 U XUMHUYECKYIO
CriocoOb! BBIpaXKEHUS TEOPUU PaCTBOPOB. Brruucisiror
KOHIIEHTPALlUU PacCTBOPOB | MacCOBYIO JIOJIFO BEILLIECTBA B pacTBOPE

10 JlucniepcHble CUCTEMBI. 3HAKOMSATCS C ONPENEIEHUEM U

Komnnoune! (301u u renn)

KJIacCU(PUKAIMEH TUCTIEPCHBIX CUCTEM,




HNOHATUAMH UCHUHHbIE Y KOLIOUOHbLE
pacTBopbl. 3HaKOMATCA € 3P dexTom
Tunnans

XumMHuYecKue peakuuu 6 4.

11 DIIEKTPOTUTHYECKAS 3HAKOMSATCS C MMOHATUSIMHU
nuccoranus. Peakium NEKMPONUMbL U HEINEKMPOIUMDL,
MOHHOTO OOMeHa MPUMEPaMHU CHIIBHBIX U CIIA0BIX

3JIEKTPOJIUTOB. 3HAIOT O POJIA BOJIBI B
XUMHUYECKHUX PEAKIMIX. 3HAIOT
CYIIHOCTh MEXaHU3Ma JIUCCOIUAITUH.
3Ha0T OCHOBHBIE MoJoxkeHust TOJ

12 ['uaponn3 HeopraHUYECKUX | 3HAKOMSATCS ¢ TUIIAMU THAPOJIN3a
1 OPraHUYECKUX COJIEM M OPraHUYECKUX COEAUHEHHI
COCMHEHMI

13 Cpena BoaHbIX pacTBOpoB. |COCTaBISIIOT YpaBHEHUSI TUAPOIINA3A
Bonoponusiii mokazarens | cosel (1 cTyrneHs), onpeneisoT

XapaxkTep Cpesl

14 OKHCIIUTENEHO- 3HAKOMSTCS C TIOHATUSIMU OKUCTUMED,
BOCCTAaHOBUTEJIbHBIE 80CCMAaHOBUMENb, OKUCTEHUE,
peakuu soccmanoenernue. 3Har0T oTiinunga OBP

OT peaKkuii HOHHOro OOMEHa.
CocrapisaoT ypaBHenuss OBP merogom
3JIEKTPOHHOTO OajaHca

15 O6o0meHue u 3HAIOT MOHATHS 8eulecmaso,
CHUCTEMaTH3aIusl MaTepHaIa | XUMUYECKULL dAeMeHm, AmoM,
no teme: «O0mas XuMus» | Moiexkyna, S1eKkmpoompuyamenbHOCmb,

BAJIEHMHOCTb, CENneHb OKUCIeHUS,
sewecmaa MONeKyIsAPHO20 U
HEMOJLEKYIAPHO20 CIMPOEHUs,
Ka1accugpurayus XumMuueckux peaxyui,
T3/]. OOBACHSIOT 3aBUCHMOCTD
CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUSI, IPUPOTY XUMUUECKOU CBSI3U

16 KonTpoabHnas padora Ne 1 |[IpoBoasT pediexcuto coOCTBEHHBIX
no teme: «TeopeTuueckue |AOCTUKEHUN B MO3ZHAHUM CTPOCHUS
OCHOBBI 00IIIEH XUMHU)» aToMa, CTPOCHHS BEIIECTBA.

AHaIU3UPYIOT PEe3yabTaThl
KOHTPOJIbHOW PabOThI ¥ BHICTPAUBAIOT
MIYTH TOCTUKEHUS KEITAEMOTO YPOBHS
YCHENTHOCTH

BemecTBa n ux cBoiicrpa 15 4.

17 Knaccudukanmst 3HaOT, KaKKE€ MPOLECCHl HA3bIBAOTCS
XUMHUYECKHUX PEaAKIIHii B XUMHYECKUMH PEAKIUSIMU, B UEM HX
OpTaHUYECKON U CyTh. Y CTaHABJIMBAIOT
HEOPraHUYECKON XUMUHU. MIPUHAITIC)KHOCTh KOHKPETHBIX PEaKIIHii
TenoBoii ekt K Pa3JIMYHBIM THIIAM IO Pa3JInYHbIM
XUMHUYECKON peaKIiu MpU3HAKaM KIacCH(PUKAIIUU

18 CKOpOCTh XMMHUYECKOM 3HAKOMSATCS C TIOHATUEM CKOPOCHb

peaxiuu

Xumuueckou peakyuu. 3HAIOT (PaKTOPBI,
BIIMSIIOIINE HA CKOPOCTh PEAKIIUH.




3HAKOMSTCSA C MOHSITHEM O
KaTaJIu3aTOpe U MEXaHU3ME €To
nercTBUsI. 3HAKOMSTCS ¢ pepMEeHTaMu-

OuoKaTanu3aTOpaMu
19 OO6paTUMOCTh XUMHUUYECKHUX | 3HAKOMSTCS C KiIaccupuKaiuen
peakuui. XuMu4eckoe XUMHAYECKHUX peakiuii (00paTumbie u
pPaBHOBECHE U CIIOCOOBI €r0 | HEOOpaTHMbIE), TOHATHEM XUMUUECKOE
CMeEIlEeHUs pasnogecue U yCIOBUSMU €TI0
CMeIlleHus
20 Knaccudukanus u 3HAKOMATCA ¢ BXKHEUITUMU KJlaccaMu
HOMEHKJIaTypa HEOPTaHWYECKUX COCAMHCHUU.
HEOPraHUYECKUX OnpenenstoT NPUHAAIEKHOCTh
COCTMHEHU N BEIIECTB K Pa3InIHBIM KJaccam
HEOPraHUYECKUX COCTUHEHHM
21 MeTaminl 1 UX cBOMCTBA 3HAI0T OCHOBHBIE METAILIBL, UX OOIIHE
CBOICTBa. XapaKTepu3ylT CBONCTBA
METaJIJIOB, OIIUPASACh HA UX OJIOKEHUE
B [leproanueckoii cucreme u CTpoeHHe
aTOMOB
22 O6111e cnocoOsl [loHnMaroT cyTh METAJULYpPrUYECKUX
MOJIyYEHUS] METAJLIOB. MIPOIIECCOB. 3HAKOMSITCSI C TPHYNHAMU
Koppo3sus KOPpPO3UH, OCHOBHBIMU TUIIAMH U
CIOco0aMH 3alIUTHI OT KOPPO3UH
23 Hemeranmnsl u ux cBoiicTBa. | 3HAKOMSTCS C OCHOBHBIMU
bnaropoansie raset HEMETAJUIaMU, UX CBOMCTBAMHU.
XapakTepusyroT CBOIICTBA HEMETAIIIOB,
OIMHPAsICh HAa UX TIOJIOKEHUE B
[lepuoanueckoii cucreme. 3HAKOMSTCS
¢ o0y1acTAMU IPUMEHEHUS
OIIaropoIHBIX Ta30B
24 OO6m1as xapakTepucTuKa 3HAKOMSATCSI C OCHOBHBIMH CBOMCTBaMU
raJlorTeHOB raJIoreHOB, 00JIACTAMU UX
WCIOJIb30BaHUS. 3HAIOT BayKHEHIIINE
COEIMHEHUS XJI0pa
25 Oxcunsl OcBauBaloT CoCTaB, CTPOCHUE U
KJIaCCU(PUKALIMIO OKCUIIOB, UX
HOMEHKJIATYpy. XapaKTepU3yIT UX
CBOMCTBA
26 Kucnorsr OcBauBaroT KiacCUpUKAIHUIO,
HOMEHKJIATYypy KUCIIOT.
XapakTepusyroT UX CBOWCTBA
27 OcHoBaHust OcBanBaroT KJ1acCU(PUKAIHIIO U
HOMEHKJIATYPY OCHOBAHHIA.
XapakTepu3yrT UX CBOKCTBA
28 Comu OcBauBaroT KiacCU(PUKALUIO U

HOMEHKJIaTypy CcoJiel. XapaKTEPU3yroT
WX CBOWCTBA




29

I'eneTnueckas CBs3b MEKIY
KJIaCCaMH COEIMHEHUHN

3HAKOMATCS C BaXKHEUIITMU
CBOfICTBaMPI I/I3y[I€HHBIX KJ1aCCOB
HEOPTraHUYECKUX COCAMHCHUI

30 O6o006menne u 3HaI0T OCHOBBI KJIIACCU(HUKAIINU U
cucTeMaTH3alys 3HaHUM 110 | HOMEHKJIaTypbl HEOPraHMYECKUX
teMe: «Heoprannueckue BELIECTB. 3HAIOT Ba)KHEWILINE CBOWCTBA
BEILIECTBA» M3YUYEHHBIX KJIACCOB COEAMHEHUM.
CocTaBiI0T ypaBHEHHUs peakuil B
noHHoM Buzae u OBP
31 KonTposbHasi padora Ne 2 | [IpoBoasT pediexcuto coOCTBEHHBIX
o teMe: «Heoprannueckue | 1OCTUKEHUI B IIO3HAHWUU CBOWCTB
BEIIIECTBA» OCHOBHBIX KJIACCOB HEOPIaHNYECKUX
BELIECTB U XUMUYECKHUX PEAKLIM.
AHanM3UpyIOT pe3yabTaThl
KOHTPOJILHON pabOTHI M BEICTPAMBAIOT
IyTU TOCTUKEHHUS )KEJTAeMOT0 YPOBHS
YCIIELIHOCTH
32 3HaroT ocHoBHbIE NpaBuia Th. 3nator  |I[IpakTnyeckas
OCHOBHBIE CITOCOOBI OJTyYEHUS, padora Ne 1
coOMpaHMs U PaCIO3HABAHUS Ta30B «[lomyuenue,
(BOIOpOJI, KUCIOPOJI, AMMHUAK, coOupaHue u
YTJIEKHUCIIBIN) B 1a00paTOpUH. pacro3HaBaHue
Cobupatot mpudop A5 MOITydEHUs ra3oB»
ra3oB B JIaOOpaTopuu
33 3naroT ocHOBHBIE npaBmia Th. IpakTuyeckasn
OcBauBarOT KaueCTBEHHbIC pEakLU1 Ha |padoTa Ne 2
XJIOpUJIBL, CyIb(aThl, alleTaT-uoH U HOH | «Pemienne
aMMOHHuA. OnpenenstoT o JKCIIEPUMEHTAIbH
XapaKTepHBIM CBOICTBaM Oenkw, BIX 33]1a4 Ha
[IIIOKO3Y, TIIULEPHUH UICHTU(PHUKALHIO
OpPraHUYECKUX U
HEOPraHUYECKUX
BEIIECTBY
34 ITonBenenue uToros [TonBOAT UTOTH MPOIETAHHON PAOOTHI

IpojiesIaHHOM paboThI 3a
rof

3a roJi o0yueHus Kypca XUMHH.




