HpunaoxenneNel6 k OOII OO0
MuxeeBCKOH OCHOBHOM IIIKOJIBI

IIporpamma
10 Y4eOHOMY NpeaMeTy
«XHUMMUSA»

8-9 Kkiaacchl



TlosicHuTEIBLHASA 3aIMCKA

PaGoyas nporpamma yueOHOTo mpenMeTra «XHUMHUs» COCTaBlIeHa Ha OCHOBE:

I. @®IoC OOO (DenmepalbHOTO TOCYIAPCTBEHHOTO O00pPa30BaTEIBLHOTO CTaHIapTa
OCHOBHOTO 00111ero 00pa3oBaHus, YTBEPKACHHOTO MpHKa3oM MunucrepcrBa oOpa3oBanus PO
Ne 1887 o1 17.12.2010) .

2. OOIT OOO (OcHoBHO# 00pa3oBaTEIHHOU porpaMMbl  OCHOBHOTO OOIIIETO
o0OpazoBaHus).

3. YueGnoro mnana MKOY «MuxeeBckasi OCHOBHAS IIKOJIa.

4. Astopckoii mporpammel H.E.Ky3HenoBoii.

YueOuslif npeamer «XUMUS» OTHOCUTCS K 0053aTeIbHON YacTH y4eOHOro IIaHa, BXOIUT
B IpeaMeTHyo obnacte «EcrecTBeHHO-HayuHble mpeamersl». Ilo yuebnomy mmany MKOY
«MuxeeBKas OCHOBHAs IIKOJA » Ha U3y4eHHE yueOHOro mpeamera «XUMHs» Ha BECh YPOBEHb
oOyuyenus orBoautcst 136 acos.

Kiracc KommuectBo KommuectBo KomnuectBo
YacoB B HEJCIIO HEJICNb YPOKOB B IOl
8 2 34 68
9 2 34 68
Ypoeensv ooyuenusn 136

1. [lnanupyembie pe3yJibTAaThl OCBOEHHS Y4eOHOIr0 nmpeaMera « XuMHUsh»

1. JIn4uHOCTHBIE Pe3yJbTAThI

@opmMupoBaHuE YyBCTBA TOPAOCTH 3a POCCUHCKYKHD XHUMHUYECKYIO HayKy, BOCIIMTaHUE
OTBETCTBEHHOI'O OTHOILEHUS K IPHUPOJIE, OCO3HAHUS HEOOXOAMMOCTH 3aIIUTHI OKPY’KAIOLIEH
cpelbl, CTpEMJIEHHs K 310pOBOMY 00pasy *KHM3HH; IOHUMAaHHUE OCOOEHHOCTH KHM3HMU M TpyJa B
YCIOBHAX MH(POPMATU3AINH 001IeCTBa; (OPMHUPOBAHUE TBOPUECKOTO OTHOIIECHUS K MPpodIeMam;
HNOArOTOBKA K  OCO3HAHHOMY  BBIOODY  MHAMBHUIYaJIbHOM  0Opa3oBaTeNbHOM — Win
MpoEeCCHOHAIBHON TPAEKTOPUH; YMEHHUE YIPAaBIATh CBOEH MO3HABATEIHHOW NEATEIHLHOCTHIO;
YMEHHME OLIEHUBATh CHUTYallMI0 U OIEPATHBHO INPUHUMATh DPELIEHUS, HAXOAWUTH AaJeKBaTHbIE
CIocoObI MOBEJCHUS U B3aMMOJICHCTBUS ¢ MApTHEPAMH BO BpeMsl yueOHOW U UTPOBOH JesTelb-
HOCTH; (hOPMUPOBAHME MMO3HABATEIBHON U MH(OPMAIIMOHHOM KYJIBTYPhI, B TOM YHCJIE pPa3BUTHE
HABBIKOB CAMOCTOSATEIbHOM paboOThl € Yy4E€OHBIMH IOCOOUSMH, KHUTAMH, JOCTYIHBIMU
COBPEMEHHBIMU HMH(OPMAIIMOHHBIMU TEXHOJIOTHSIMH, PpA3BUTHE TOTOBHOCTH K PpEIICHUIO
TBOPYECKUX 3a/1a4, CIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYAllMM U ONEPaTUBHO MPUHHUMATH
OTBETCTBEHHbIE pELICHUS B pa3IMYHbIX NPOAYKTHBHBIX BHJAX JAeATENbHOCTH (yueOHas,
MIOMCKOBO-UCCIIEIOBATENbCKAsA, KIIyOHAas!, MPOEKTHAsI, KPY>KKOBast U Jp.);

¢dbopMHpOBaHHE XUMHKO-IKOJOTHYECKOM  KyJIbTYpHl, SBISAIOLIEHCS COCTaBHOM  4acTbiO
9KOJIOTHYECKOM U 0011el KyIbTYpbl, U HAyYHOTO MUPOBO33PEHHUS.

2. MeranpeaMeTHbIe Pe3yJabTAThI

® OBJIAJICHUE HABBIKAMU CAMOCTOSITEJIBHOIO NPUOOpPETEeHUs] HOBBIX 3HAHWM, OpraHMU3aI|U

yueOHOMI eI TeIbHOCTH, TOUCKA CPEICTB €€ OCYIIECTBICHUS;

® yMEHHE IUIaHUPOBaTh, KOHTPOJIMPOBATh U OILCHUBATh yueOHBIE NEHCTBUS B COOTBETCTBUU C
IIOCTaBJICHHOM 3a71a4€il U YCIIOBUAMU €€ peallu3aliuu;

® [TOHMMaHHE MPOOJIEMbI, YMEHHE CTaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3Y, JaBaTh OMpe/IeIeHHE
MOHATHUSIM, KIACCU(PUIMPOBATh, CTPYKTYpUpPOBaThb MaTepHajl, MPOBOJUTH SKCIIEPUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3UIINIO, POPMYJIMPOBATH BHIBOJIBI U 3aKIIOYECHHUS;



e yMEHHE U3BJEKaTh MH(POPMAIUIO U3 PA3TUYHBIX WCTOYHMKOB, BKJIIOYAsl CPEACTBA MacCOBOM
nH(popMaIuy, KOMIAKT-AUCKA Y4eOHOTO Ha3zHaueHus, pecypchl Becemuproii cetn MuTepHeT;
YMEHHE CBOOOIHO IMOJIb30BAThCS CIOBAPSMH PA3JIMYHBIX THUIIOB, CIIPABOYHON JIUTEPATYpPO, B
TOM 4YMCJ€ Ha 9JIEKTPOHHBIX HOCHUTENAX; COONIOJaTh HOPMBl  MH(POPMALMOHHOM
n30MPaTEeTbHOCTH, STUKH;

® YMCHHE Ha IPAKTHKE II0J]b30BAaTbCSI OCHOBHBIMU JIOTMYECKHMHU IIPHEMaMHU, METOAAMH
HaOJI0ACHUS, MOIETIMPOBAHNS, OOBACHEHMS, PELIEHUs Po0sIeM, MPOrHO3UPOBAHUS U P.;

® yMEHHE BOCIPHHHUMATh, CHCTEMATU3MPOBATH U TPEIBABIATH MH(OpMAIMIO B CIOBECHOH,
o0pa3Hoil, cuMBONMYECKOH (opMax; aHaIM3MpPOBATh U IepepadaThIBaTh IMOJYyYCHHYIO
MH(POPMALIMIO B COOTBETCTBHMM C MIOCTABJICHHBIMU 33/1a4aMH;

® yMEHHE MEPEeBOANTh MH(POPMAIMIO U3 OJHON 3HAKOBOM CHCTEMBI B JpPYryl0 (M3 TEKCTa B
TaOIUILy, U3 ayIMOBU3YaJIbHOTO PsiZia B TEKCT U Jp.), BBIOMPATh 3HAKOBBIE CUCTEMBI aJIEKBaTHO
IIO3HABATEIILHON M1 KOMMYHUKAaTUBHOM CUTYAllUH;

e yMeHHE CBOOOJIHO, MPAaBUJIBHO H3JIaraTh CBOM MBICIM B YCTHOH M HHCBMEHHOW (opme;
aJIeKBaTHO BBIpAXaTh CBOE OTHOIIEHME K (akraM ©  SABICHUAM OKpYKalomen
JNEHCTBUTEIBHOCTH, K IPOYUTAHHOMY, YCIIBIIIAHHOMY, YBUICHHOMY;

® yMEHUE OOBSACHATH SBJICHUS M IPOLECCHl COLMAIBbHON JIEHCTBUTEIBHOCTH C HAy4HBIX,
COLMATIbHO-(QUIOCOPCKUX IO3ULUN, paccMaTpuBaTh MX KOMIUIEKCHO B  KOHTEKCTE
CJIOXKMBILHXCS PEATMI U BO3MOXKHBIX ITEPCIIEKTUB;

® CIIOCOOHOCTh OpPraHW30BaTh CBOIO JKH3Hb B COOTBETCTBHM C OOIIECTBEHHO 3HAYMMBIMHU
IPEJCTaBICHUAMU O 370pPOBOM o0Opa3e >KM3HM, IpaBax MU OOS3aHHOCTIAX TIpaxkJaHUHA,
LEHHOCTAX OBITHS U KYJIbTYpPbl, IPUHIUIIAX COLIUAILHOTO B3aUMOIEHCTBUS;

® yMEHHE MPUMEHATh HWHAYKTUBHBIE M JEAYKTUBHBIE CIOCOOBI pacCyXIeHUH, BUJIETh
pas3uyHbIe CIIOCOObI peIlIeHH 3a1a4;

® BBHINIOJTHEHUE TO3HABATEJIbHBIX M MPAKTUYECKUX 3aJJaHUH, B TOM UHCJIE C HCIOIb30BAaHUEM
IIPOEKTHOM JEATEIBHOCTH, HA YPOKaX U B IOCTYITHOW COLMAIbHOU IPAKTHUKE;

® CIIOCOOHOCTh OLIEHUBATh C MO3UIUI COLMANBHBIX HOPM COOCTBEHHBIE MOCTYIKH U MOCTYIKH
ApYTUX JI0JIel; yMEeHue ciaymarb coOeceHUKa, MOHUMAaTh €ro TOYKY 3pEHUs, PU3HaBaTh
IIpaBoO APYroro 4€JIOBEKa HAa NTHOC MHCHHUC,

e yMEHHME B3aUMOJEHWCTBOBATH C JIIOJbMM, pabOTaTh B KOJUIEKTHBAaX C BBINOJHEHUEM
Pa3IMYHBIX COLIMAIIBHBIX POJIEH;

® YMEHHE OLIEHUBAaTh CBOIO I103HABATEIbHO-TPYAOBYIO JI€ATEIBHOCTh C TOYKH 3pEHUS
HPaBCTBEHHBIX, MPABOBBIX HOPM, JCTETHMUYECKUX LEHHOCTEH IO NPUHATHIM B OOLIECTBE M
KOJIJIEKTHBE TPeOOBAHUAM U NIPUHLIMIIAM;

® OBJIAJICHUE CBEJCHUSIMU O CYIIHOCTH M OCOOEHHOCTSIX OOBEKTOB, MPOIECCOB M SBICHUI
NEHUCTBUTENBHOCTH (IIPUPOJAHBIX, COLUANBHBIX, KYJIbTYPHBIX, TEXHHYECKMX M Jp.) B
COOTBETCTBHUH C COJCPKAHUEM KOHKPETHOTO Y4eOHOI0 IIpeaAMETa;

® IOHMMaHWE 3HAYMMOCTH pPa3JM4YHBIX BHJIOB MNPOPECCHOHAIbHOW U  OOIIECTBEHHOMN
JESTENBHOCTH.

3. I[Ipeomemmnuie pesynomamoi:

¢ [IOHUMATh 3HAYCHUC HAYUYHBIX 3HAHUM JJ1 aJallTallly 4YeJoBeKa B COBPECMCHHOM
AAMHAMHUYHO HU3MCHAIOMIEMCA W pPa3BUBAOMIEMCA MHUPC, BO3MOKHOCTH PA3yMHOI'O
HUCITIOJIB30BaHHUA )IOCTI/I}KGHI/Iﬁ HayKu W  COBPEMCHHBIX TEXHOJIOTHI JJIs0
JaTbHEHIIIEr O Pa3BUTHA YCIIOBCYECKOI'O 06H_ICCTB3.;

® JaBaTb ONPEACICHUA HN3YUCHHBIX MMOHATHH: <« XUMHYCCKHUI OJICMCHT», «aToOM»,
«HUOH», «MOJICKYJIa», «KpUCTAINYCCKasd peméTKa», «BCHIECTBO», «IIPOCTBIC H
CJIOKHBIC BE€IICCTBA», «KXUMHUYCCKaA (bopMyna», «OTHOCHUTCI/IbHasA aTOMHasA Maccay,
«OTHOCHUTCIIbHAsA MOJICKYJIApHas Macca», «BaAJICHTHOCTL», KOKCHUABID», «KHUCJIOTBI»,
«OCHOBaHMHA», «COJIH», «aM(I)OTCpHOCTB», CKUHAOUKATOP», «HepI/IOI[I/I‘-IeCKI/II\/'I 3aKOH»,



«repuoguvecKas — TaONHIa», «HU30TOMBD»Y, «XHUMHYECKas  CBS3bY,  <«OQJIEK-
TPOOTPULATENBHOCTbY),  «CTENEHb  OKUCICHHS», «XUMHYECKas  PEaKLUs»,
«XUMHUYECKOE ypaBHEHUEY, «TEHETUYECKas CBS3bY, «OKUCIICHHEY,
«BOCCTAHOBJIEHUE», <QJEKTPOJIMUTHYECKAs AUCCOLUALMLY, «CKOPOCTh XMMHUYECKOU
peaKIumn;

® ONHCHIBATH JEMOHCTPALMOHHBIE M CAMOCTOSITENIBHO MPOBEAEHHBIE XUMHUYECKHE
SKCIIEPUMEHTBHI;

® [POBOJUTH XUMHUYECKHH  OSKCIIEpUMEHT, oOpamarbcs € BELIECTBAMU,
HCIIOJNB3YEMBIMU B 3KCHEPUMEHTAIbHOM IIO3HAHMM XUMHHM U B ITOBCEJHEBHOU
YKU3HH, B COOTBETCTBUHU C MIpaBUJIAMU TEXHUKU 0€30M1aCHOCTH;

® ONWCHIBATh M paszinyaTh HM3YYCHHBIC KJIACCHI HEOPraHUYECKHUX COCIMHEHUM,
MIPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUUECKHE PEAKIIUU;

e iaccu(UIMPOBATh U3YYCHHBIE OOBEKTHI U SIBICHUS,

® OBJIaJI€BATh NPEIMETHHIMU M MEXKIIPEAMETHBIMU TOHSATUSAMH, OTPAXKAIOIIUMHU
CYIIECTBCHHBIC CBSI3M U OTHOIICHUS MEXIYy 0ObEKTaMH | MPOIIECCaMU;

® aHaJIM3UPOBATH M OLEHUBATH MOCIEICTBUS AJI OKpY)KaloIllel cpelapl OBITOBOM U
MPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBSA3aHHOU ¢ mnepepaboTKOi
BELIECTB;

® OKa3blBaTh NEPBYIO IOMOIIb IPU OTPABICHUSAX, 0XKOrax M JPYrUX TpPaBMaXx,
CBSI3aHHBIX C BEIIECTBAMH M JJaOOPATOPHBIM 000PYIOBAaHHEM.

1. IlnanupyeMble pe3VJabTAaThl H3VUEHHS YIEOHOI0 MpeaMeTa « XHMHSD)

Beinycknuk Hayuumca:

OINKMCHIBATh CBOMCTBA TBEP/IBIX, KHJIKHX, Ta3000pa3HbIX BEIIECTB, BBIICIAA UX
CYIIIECTBEHHBIC TIPU3HAKH;

XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOSHHUIO M CBOWCTBAM, YCTaHABJIUBAThH
HpI/IqI/IHHO-CJIeIlCTBCHHBIG CBA3HU MC)KI[y JTaHHBIMU XapaKTepI/ICTI/IKaMI/I BCIICCTBA,
PacCKpBIBATh CMBICII OCHOBHBIX XHMUYECCKHX IMOHSATHIA: aTOM, MOJICKYJIa, XUMHUYCCKHI
9JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAICHTHOCTD, HCIIOIB3YsI 3HAKOBYIO
CUCTEMY XHMHH;

n300paxaTh COCTaB MPOCTEUIINX BELIECTB C MOMOIIBI0 XUMHUUECKUX GOpMYIT 1
CYIITHOCTh XMMHYECKHUX PEaKIHii C TOMOIIbI0 XUMUYECKUX YPaBHEHUH;

BBIYUCIIATH OTHOCI/ITCJ'II)HyIO MOJ'ICKy.]'IprHYI-O nu MOJ'I?[pHYIO MacCcChI B€IIECTB, a TAKXXEC
MacCCOBYIO JIOJIO0 XMMHUYECKOT0 JIEMEHTA B COSAMHEHMSIX;

CpaBHI/IBaTI) 10 COCTaBy OKCHJbl, OCHOBAaHHs, KUCJIOTHI, COJIH,

KJIaCCU(UIIUPOBATH OKCHJIBI U OCHOBAHUS MO CBOWCTBAM, KUCJIOTHI U COJIU — IO COCTAaBY;
OIMCHIBAaTh COCTaB, CBOWCTBA U 3HAYEHHE (B IPUPOJIE U MPAKTUUECKON NeATENbHOCTH
YeNI0BEeKa) MPOCTHIX BEUIECTB — KUCIOPO/Ia U BOJOPO/A;

JaBaThb CpaBHI/ITeHI)HyIO XapaKTepI/ICTI/IKy XUMHUYCCKUX DJICMCHTOB U Ba)KHeI\/’IIHI/IX
COEIMHEHNH €CTECTBEHHBIX CEMENCTB IIEIOYHBIX METAIIJIOB U TaJIOT€HOB;

MI0JTE30BATHCS JTA0OPATOPHBIM 000PYAOBAHHEM U XUMHUYECKOH ITOCY/T0M;

MPOBOAMTDH HECIOKHBIE XUMUYECKUE OTBITH U HAOMIOACHUS 32 U3MEHEHUEM CBOICTB
BEIIIECTB B MPOIIECCE UX MPEBPAIEHUH; COOIFOIAaTh IPABIIIA TEXHUKH O€30ITaCHOCTH IPU
MPOBEJICHNH HAOIIOACHUI U OTIBITOB;

pa3ianyaTh YKCIEPUMEHTAIBHO KUCIOTHI U MIENIOUH, OIb3YSICh MHIUKATOPaMHU; OCO3HATH
HEO0OXOIMMOCTh COOTIOZICHUST Mep 0€30MMacHOCTH TIPH OOPAIICHUH ¢ KUCIOTaMHU 1
HIEJI0YaMH.

BBIHyCKHI/IK nOAYYUN B03MOHCHOCIb HAYYUMBbCA.

rPaMOTHO 00paIaThCs C BEIEeCTBAMU B TIOBCEIHEBHOM JKU3HH,
0CO3HABaTh HEOOXOIUMOCTH COOTIOICHUS TTPABUII SKOJIOTHYECKH 0€301MacHoro
MOBEJICHUS B OKPYKAIOIIEH MPUPOIHON cpefie;



IIOHHUMATh CMBICII U HGOGXOIII/IMOCTB CO6JHOI[CHI/I$I HpGI[HHC&HI/IfI, HpGI[JIaFaGMBIX B
WHCTPYKITUSX TI0 UCTIOIH30BAHUIO JICKAPCTB, CPEACTB OBITOBON XMMHH | JIP.;
HUCITIOJIB30BAThH HpI/I06peTeHHBIe KIIFOUCBBIC KOMIICTCHTHOCTHU HpI/I BBITITIOJIHCHU U
HCCJIEI0BATEIbCKUX MPOEKTOB 110 U3YYECHHIO CBOMCTB, CITIOCOOOB MOIYYCHUS U
pacro3HaBaHUs BEIIECTB;
pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, UCITOJIB3YS CPEJICTBA YCTHOTO U
IIUCBMCHHOI'O O6H.[CHI/I$I, HpOSIBJISITb TOTOBHOCTH K yBa)KeHI/IIO HHOI>'I TOYKN 3peH1/151 HpI/I
00CYXICHUU PE3yJbTaTOB BHITIOJIHEHHON PaOOTHI;
O6’beKTI/IBHO OLICHUBATH I/IH(I)OpMaLII/IIO 0 B€ICCTBAX U XUMHNUYCCKHUX HpOI.[CCC&X,
KPUTHYECKH OTHOCUTHCS K NICEBJIOHAYYHON MH(OpMAIMU, HeJ0OPOCOBECTHON peKiIame,
KacarolIeicsl UCIOJIb30BAaHUS PA3JIMYHBIX BEIIECTB.

Ilepuoguyeckuii 3aK0H M MEPUOANYECKAS] CHCTEeMA XUMUYeCKHUX dJjiemenToB . U.

MenpeneeBa. CTpoeHue BellecTBa.

BoinyckHUK Hayyumcs:

KJIACCHU(UITUPOBATH XUMUYICCKUE STIEMEHTHI HA METaJIbI, HEMETAJLIbI, JIEMEHTBI,
OKCH/IbI i TUIPOKCHIBI KOTOPBIX aM(pOTEPHBI, U HHEPTHBIE JIEMEHTHI (Ta3bl) IS
OCO3HAHUS BAXKHOCTH YNOPSAIOYEHHOCTH HAYYHBIX 3HAHUU;

packpbIBaTh CMbICH Tiepruoauyeckoro 3akona /.M. Menneneena;

OTHMCHIBATh M XapaKTePU30BaTh TAOTUIHYIO ()OPMY ITEPUOTUICCKON CUCTEMBI
XMMHYECKHX 3JIEMEHTOB;

XapaKTePU30BaTh COCTAB ATOMHBIX SJIEP U PACIPEIEICHUE YHUCIIA SJIEKTPOHOB 110
3JIEKTPOHHBIM CJIOSIM @TOMOB XUMHUYECKUX 3JIEMEHTOB MaJIbIX MEPUOJIOB MEPUOIUYECKOMN
CHCTEMEI, a TaK)Ke KaInus M KaJIbITHS;

pa3nuyaTh BUJbl XUMUYECKOW CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJIAPHYIO, KOBAJIEHTHYIO
HETIOJSIPHYIO U METAJUIMYECKYIO;

M300paxarh JIEKTPOHHBIC (POPMYIIBI BEIIECTB, 00PAa30BAHHBIX XUMUYECKIMH CBSI3IMU
pa3HOro BUJA;

BBISABJISITh 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT CTPOCHHUS €r0 KPUCTAUIUYECKON PEIIETKU
(MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAININYECKOM );

XapaKTepU30BaTh XMMUUYECKUE AIIEMEHTBI U UX COSJIMHEHUSI Ha OCHOBE MOJIOKEHUS
AJIEMEHTOB B MIEPUOUYECKON CUCTEME U OCOOCHHOCTEHM CTPOCHUS UX aTOMOB;
ONMCHIBATH OCHOBHBIE NTPEANOCHUIKM OTKpbITUA .M. MeHnaeneeBbIM IepuoauyecKoro
3aKOHA U MIEPUOUYECKON CUCTEMbl XUMUUYECKHUX JIIEMEHTOB U MHOTOOOPa3HYIO HAYYHYIO
JIEATEIbHOCTh YUEHOI0;

XapaKTepPU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAYCHHUE MEPUOJIUYECKOTO 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMHUECKUX d1eMeHTOB [[.1. Menneneesa;

0CO3HABaTh HAYYHBIC OTKPBITHSI KaK pe3yiIbTaT JIUTEIbHBIX HAOIIOIEHUH, OIBITOB,
Hay4YHOM NOJIEMUKH, IPEOIOJIECHUS TPYAHOCTEN U COMHEHUN.

BI)IHyCKHI/IK NOAYYUM BOZMONCHOCHb HAYYUMbCA.

OCO3HABATh 3HAUYEHUE TEOPETUUECKUX 3HAHUN I IPAKTUYECKON AESITEIbHOCTU
YeJI0BEeKa;
OIUCBIBATh U3yYEHHbIE OOBEKTHI KAaK CUCTEMBI, IPUMEHSISI JJOTMKY CHCTEMHOI'0 aHaJIN3a;
IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOINIECKON CUCTEMbI XMMHUUECKHUX
HJIEMEHTOB JUIsl OOBSICHEHUS U NIPEIBUICHUS] CBOWCTB KOHKPETHBIX BEIIECTB;
pa3BuBaTh HHPOPMAITMOHHYIO KOMITIETEHTHOCTh TTOCPEJICTBOM yIyOaeHus 3HaHUHN 00
VCTOPUY CTAHOBJIEHUSI XUMHUYECKON HayKH, €€ OCHOBHBIX IIOHATUH, IEPUOIUYECKOTO
3aKOHAa KaK OJJHOTO U3 BaKHEHIIINX 3aKOHOB NMPHUPO/bI, a TAKKE O COBPEMEHHBIX
JOCTH>KEHHUSIX HAYKH U TEXHUKH.

MHoroo0pa3ne XMuMH4ECKHX peaKkuid.

BoinyckHuK Hayuumcs:

OOBSACHATH CyTh XMMHUYECKUX MPOIIECCOB;
Ha3bIBATh [IPU3HAKU U YCIIOBUS IIPOTEKAHUS XUMUUECKUX PEaKLINi;



yCTaHaBIUBATh MPUHAJJICKHOCTh XUMUYECKON PEaKIIMU K OMPEACIEHHOMY THUITY IO
OJIHOMY U3 KJIaCCU(UIIUPOBAHHBIX PU3HAKOB!

1) mo umcily U cocTaBy UCXOAHBIX BELIECTB U MPOIYKTOB peakluu (peakliuyu COEIUHEHUS,
pa3lIoKeHM s, 3aMeIIeHUs 1 0OMEHa);

2) 10 BBIICJICHUIO WJIH MOTJIOMICHHUIO TEIJIOTHI (PEeaKIINU 3K30TEPMUYECKUE U
SHAOTEPMHUYECKUE);

3) 0 U3MEHEHUIO CTENIEHEH OKUCICHUSI XUMHUYECKUX 3JIEMEHTOB (OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbBIC PEAKIINHN);

4) mo obpaTuMoCTH Tporecca (peakuu 00paTuMbIe U HEOOPATUMEIE);

Ha3bIBaTh (PAKTOPHI, BIUSIOIMINE HA CKOPOCTh XUMHYECKUX PEaAKITHI;

HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

COCTaBJISITh YPABHEHHUS JICKTPOJTUTUYECKON TUCCOIIMALIUM KUCIIOT, IIeJI0UEH, CONeH;
MIOJIHBIC U COKPAIIICHHBIC HOHHBIC YPABHECHUS PEAKIii OOMEHA; YpaBHCHHUS
OKHCJIMTEIBHO - BOCCTAHOBUTEJIBHBIX PEAKIIUN;

MIPOTHO3MPOBATH MPOIYKTHI XUMHUUECKHUX peakiuii mo GpopmyrnaM / Ha3BaHHUSIM HCXOIHBIX
BEIIIECTB; ONPEACIIATh UCXOAHBIC BEIIECTBA 10 (opmysiaM / Ha3BaHUSM ITPOTYKTOB
peaKuuu;

COCTaBIISITh YPaBHEHUS PEaKIIHii, COOTBETCTBYIOIIUX IMOCIEIOBATEILHOCTH («IICTIOUKE)
MPEBPALLCHUI HEOPTAHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;

BBISIBJIAATH B MPOLIECCE IKCIIEPUMEHTA ITPU3HAKHU, CBUAETEIBCTBYIOIINE O TPOTEKAHUU
XUMHYECKON PEAKIIUU;

TOTOBUTH PACTBOPHI C ONIPEACICHHON MAacCOBOM J10JI€i paCTBOPEHHOT'O BEILIECTBA;
ONPEAEIIATh XapaKkTep Cpeibl BOAHBIX pACTBOPOB KHUCIIOT U WIET0YEH IO U3MEHEHUIO
OKpAaCKH WHJIUKATOPOB;

MPOBOJUTH KAYECTBEHHBIE PEAKLIMH, TOATBEPKAAOIINE HAIMYHME B BOJHBIX pACTBOPaX
BEIIECTB OTACILHBIX KATHOHOB M aHHOHOB.

BI)IHyCKHI/IK NOAYYUM BOZMONCHOCIHb HAYYUMbCA.

COCTaBJIATh MOJIEKYJIIPHBIE U TIOJHBIE HOHHBIE YPABHEHMSI I10 COKPALICHHBIM HOHHBIM
YPaBHEHUSIM;
IIPUBOJUTH IPUMEPBI PEAKLIMM, TOATBEP)KJAIOIINX CYIECTBOBAHUE B3aUMOCBSI3U MEX Y
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BELIECTB;
IPOTHO3UPOBATh PE3YNbTAThl BO3AEHCTBHS Pa3IMYHbBIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIINU;
IPOTHO3UPOBATh PE3Y/IbTAThl BO3AEUCTBUS pa3IMUHbIX (DAKTOPOB HA CMELICHHE
XUMHYECKOIO PAaBHOBECHS.

MHoroo0pa3ue BemecTs.

BeinyckHuK Hayuumca:

ONPEAENATH IPUHAIICKHOCTh HEOPTaHUUECKUX BEIIECTB K OJJHOMY U3 U3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbI U HEMETAJIIbI, OKCUIbI, OCHOBAHUSI, KHCIIOTHI, COJIU;
COCTaBIATH (POPMYIIBI BEIIECTB IO UX Ha3BAHUSM;

ONPEAENISATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHS DJIEMEHTOB B BELIECTBAX;

COCTaBIATH (OPMYIIBI HEOPTAHUYECKUX COCTMHEHHH 10 BAJICHTHOCTSIM U CTENICHSIM
OKHCIICHUS 3JIEMEHTOB, a TaK)Ke 3apsiaM HOHOB, YKa3aHHBIM B TaOJHUIIE PACTBOPUMOCTH
KHCJIOT, OCHOBaHUM U COJIEH;

O0OBSCHAITH 3aKOHOMEPHOCTH U3MEHEHUSI PU3NMUECKUX U XUMUIECKUX CBOMCTB MPOCTHIX
BEIIIECTB U UX BBICIINX OKCHIOB, 00Pa30BAHHBIX PJIEMEHTAMHU BTOPOTO U TPETHETO
MEpUOJIOB;

HA3bIBaTh OOIIME XUMHUECKHE CBOMCTBA, XapaKTepHBbIE AJIs TPYII OKCHUOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

Ha3bIBaTh OOIIME XUMHUECKHE CBOMCTBA, XapaKTepPHbIE ISl KXKIOTO KIIacca BEIeCTB;
MPUBOJIUTH TPUMEPHI PEAKLIHI, MOATBEPKAAIOIINX XUMAYECKUE CBOMCTBA
HEOPraHWYECKUX BEILIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUW U COJIEH;



e  ONpPEIENATH BEIECTBO — OKUCINUTEND U BEHIECTBO — BOCCTAHOBUTENL B OKMCIUTEIBHO —
BOCCTAHOBUTEJIBHBIX PEaKIUIX;

e  COCTaBJIATH HJIEKTPOHHBII OaNaHC MO MPEATIOKEHHBIM CXEMaM peaKIuii;

e IIPOBOJUTH JAOOPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMUUECKUE CBOIICTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

e IIPOBOJUTH JAOOPATOPHBIE ONBITHI 10 MOTYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEILECTB:
BOJIOPOJia, KUCIOPO/1a, YIIIEKUCIIOT0 ra3a, aMMHUaKa; COCTaBIISATh ypaBHEHUS
COOTBETCTBYIOLMX PEAKLUH.

BbIyCKHUK OJTYYUT 803MONCHOCNb HAYHUUMBCA:

* IPaMOTHO O0OpalaThcs ¢ BELECTBAMU B [IOBCEIHEBHON KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIOICHUS MTPABHJII KOJOTMUYECKH 0€3011acHOr0 MOBEICHHS B
OKpY>Karolllel NpupoIHON Cpeae;

* IOHUMATh CMBICT U HEOOXOAUMOCTh COOJIOICHUS TIPEANUCAHHIM, TIPEAIaracMbIX B
MHCTPYKLHUAX 10 UCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMMHU U JIp.;

* MCIOJIB30BATh NPUOOPETEHHBIE KIIFOUEBBIE KOMIIETEHTHOCTH MPHU BBHIIIOJIHEHUU
UCCIIEI0BATEIbCKUX IPOEKTOB 110 U3YYEHHIO CBOICTB, CIIOCOOOB MOMYYEHMSI U PACIIO3HABAHUS
BEIIIECTB;

* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEJICTBA YCTHON M MUCbMEHHON
KOMMYHHUKAIIUH IIpU paboTe ¢ TEKCTaMH y4€OHUKA U JIONOJHUTEIBHOMN JINTEPaTypoil,
CIPAaBOYHBIMU TAOJIMLAMH, IPOSIBIIATE TOTOBHOCTh K YBaXKEHUIO HHOU TOUKH 3PEHUS NIPU
00CYXJIEHUH Pe3yJIbTaTOB BBIIIOJIHEHHOMN paboThI;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MIPoIeccax, KPUTHUECKU
OTHOCHTKCS K TICEBJOHAYYHON HH(OpMaIin, HeToOpOCOBECTHOM peKiiaMe, Kacaromecs
UCIIOJIb30BaHUS Pa3IMYHBIX BELIECTB.

* 0CO3HAaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH /711 MPAKTUUYECKOM 1eATEIbHOCTH YEI0BEKa,

* ONMCHIBATh NU3YUYCHHbIE OOBEKThI KAK CUCTEMbI, IPUMEHSISI JIOTUKY CUCTEMHOT'O aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX EPUOANYECKON CUCTEMbl XUMUYECKHUX AJIEMEHTOB IS
0O0BSICHEHUS U NIPEBUICHUS CBONCTB KOHKPETHBIX BEILLECTB;

* pa3BUBaTh HH(HOPMAIIMOHHYIO KOMIIETEHTHOCTD TIOCPECTBOM YIITyOIeHUs 3HAaHU 00 HCTOpUHU
CTAHOBJIEHUS] XUMUUECKOM HAyKH, €€ OCHOBHBIX IMOHATUH, IEPUOANYECKOI0 3aKOHA KaK OJTHOTO
U3 BOKHEHIINX 3aKOHOB MPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JOCTUKEHHUSIX HAYKH U TEXHHUKH.

* COCTABJIATH MOJIEKYJISIDHBIE U MTOJIHBIE HOHHBIE YPAaBHEHUS 110 COKPAIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKLIUH, TOATBEPKAAIOIINX CYIIIECTBOBAHNE B3AUMOCBS3H MEXKAY
OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEIIECTB;

* IPOrHO3UPOBATh PE3ybTAaThl BO3JEHCTBUS Pa3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XMMHYECKON PEaKIIUU;

* IPOTHO3UPOBATH PE3yIbTAThl BO3JEHCTBUS pPa3IMUHBIX (DAKTOPOB Ha CMEIIEHHE XMMUYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATh XUMUYECKUE CBOKWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBATH CLIOCOOHOCTH BEILIECTBA MPOSBISATH OKHCIUTENbHbBIE MU BOCCTAHOBUTENbHBIE
CBOICTBaA C yUETOM CTENEHEN OKHUCIEHUS DJIEMEHTOB, BXOISALIUX B €0 COCTAB;

* BBISIBJISITh CYHIECTBOBAHHME F€HETUUYECKOI B3aMMOCBSI3U MEX]y BEILIECTBAMU B PSIly: MPOCTOE
BEIIECTBO — OKCHJl — T'MIPOKCHUJ — COJIb;

* OPraHu30BbIBaTh, IPOBOAUTH YUEHUUYECKUE MPOEKTHI 110 UCCIEA0BAHUIO CBOMCTB BEILIECTB,
MMEIOLINX BaXXHOE ITPAKTUYECKOE 3HAYCHHUE.

Conep:xanue yueOHOro npeamera « XumMus». 8 kiacc
(24 B Hexex10, Beero — 68 4.)
Beenenue (2u).
[Ipeamer u 3agaun xumun. OCHOBHBIE TIOHATHS U TEOPUHU XUMHH. JlabopatopHOoe 060opyoBaHne
U puéMsbl paboTel ¢ HUM. [IpaBuina TeXHUKU O6e30MacHOCTH pu paboTe B KaOMHETE XUMHUU.



JemoncTtpanuu. TabmuIsl, cliaifpl, TOKa3bIBAIOIINE UCTOPUICCKUI ITyTh pa3BUTHSI,
JTOCTHKEHUS] XMMUU U UX 3HaYeHHE; JabopaTopHOe 000pyI0BaHHE.

IIpakTuyeckas padora Nel. [Ipuémbl oOpanieHusi ¢ 1a00paTOPHBLIM 000Py10BaHHEM.
Pa3znea 1. BemmecTBo 1 XuMH4YecKHe SIBJIEHUS € MO3UIHI ATOMHO-MOJIEKYJISIPHOTO YYeHUS —
43 4.

Tema 1. XuMu4ecKue 3J1eMeHThI M BellIeCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOT0 Y4€eHMsI
(114.).

[Tonsitue «BemectTBo» B huznke U xumuu. Guznueckrue U XUMUYECKUE SIBICHHUS.
W3mensitonieecs: BeNIECTBO Kak NpeaMeT usydeHust xumuu. daszosble nepexoasl. Onucanue
BEILECTB.

XVMHYECKHUE 3JIEMEHTBI: UX 3HAKU U CBEJICHUS U3 UCTOPUU OTKpbITUSA. COCTaB BELIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa, XuMu4eckue Gopmyssl. OpMBbI CYIIECTBOBAHUS XUMUYECKUX JIEMEHTOB.
BeniecTBa npocThIe U CI0XKHBIE.

[TpocTeie BemecTBa: MEeTaLIBI M HeMeTauIbl. O0IIast XapaKTepUCTHKA METAIJIOB U HEMETAIIJIOB.
Hexotopele cBeeHus 0 MeTajuIaX U HEMeTaiax, 00yCIOBINBAIOUINX 3arPA3HEHHOCTD
OKpykarolien cpenbl. Onrucanue HEKOTOPhIX Hanbosee pacnpoCTPaHEHHBIX MPOCTHIX BEIIECTB.
ATOMHO-MOJIEKYJIIPHOE yueHUE B XUMUU. OTHOCUTENbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACCHI.
Cucrema xumnueckux 3nemeHToB J[.M.Menneneesa. Onpezenenue nepuoaa v rpyIibl.
XapakTepuCcTUKA MOJIOKEHN XUMUUECKHUX 3JIEMEHTOB B IEPHUOJUYECKON CUCTEME.
BanenTtHocTb.

KonmnuectBo BemecTBa. Onpesenenne BAJIEHTHOCTH I10 MOJ0KEHHUIO 3JIEMEHTA B IEPUOUYECKON
cucreMe. MoJib — eIMHUIA KOJIMYECTBA BellecTBa. MossipHas macca.

JemoHncTpauuu. 1. @uszndyeckue U XuMUUeCKHe ABjIeHus. 2. M3MepeHne miIoTHOCTH KUAKOCTU
apeometpoMm. 3. [TnaBnenue cepsl. 4. OnpeneneHne TemIoNpPOBOJHOCTH U 3JEKTPONPOBOIHOCTH
BemecTB. 5. OnbIThl ¢ koyeknuei «lllkana TBEpaoctuy». 6. Moaenu aTOMOB ¥ MOJIEKY!I.
Kpucrannuueckue pemerku. 7. Komtekius metamioB U HeMeTawioB. 8. [lonyuenue
YIIICKUCIIOTO Ta3a pa3HbIMU criocobamu. 9. DnekTponm3 Bobl. 10.¢hu3nueckue sBICHUS:
BO3TOHKa i0/a, KUIISTYEHUE BOJIbI, HaKaJIMBaHHE KBaplia., HarpeBanue HadramuHa. 11. OnbITh
no quddysun. 12. Komutekuus npocThix BemecTs, 00pa3oBanHbIX aneMeHTamu | — 111 mepromos.
13. Kommeknus BemiecTB KoaudecTBOM 1 Mok, 15. [lunamudeckoe mocooue: «KommuecTBeHHbIE
OTHOILICHUS B XUMHUN.

JlaboparopHble onbITHL. 1. PaccMoTpeHure BemecTB ¢ pa3iuuyHbIMUA (PU3HUYECKHUMH CBOHCTBAMU
(Menp, jxemne30, LMHK, cepa, BOJA, XJIOpU HATpHs U 1p.). 2. McnibiTaHre TBEPAOCTH BEIIECTB C
nomoIibio oopasios kojutekiuu «lllkana TBEpaoctuy. 3. [Ipumepsl GU3NYECKUX SIBICHU:
crubaHue CTEKJITHHOM TpyOKHU, KUIMITYeHUE BOJIbl, I1aBiieHue napaduHna. 4. [lpumepst
XUMHUYECKHX SIBJICHUI: TOPEHUE IPEBECUHBI, B3aUMOIEHCTBAE MPAMOPa € COJITHOM KUCIIOTOM. 5.
N3yuenue 0O6pa3IioB METAIUIOB U HEMETAJIOB (CEPHI, Keye3a, aAlIOMUHUSA, TpaduTa, MeIu U Ip.).
6. M3ydeHue CBOMCTB BEIIECTB: HAarpEeBaHUE BOJIbI, HarpeBaHue okcuaa kpemuus (IV).
Pacuérnbie 3agaum. 1. Beruncienue 0OTHOCUTENBHOM MOJIEKYJIIPHOM MacChl BEIECTB, MACCOBOM
JIOTTU DJIEMEHTOB 110 XUMUYECKUM Qopmynam. Beruucienne MonsipHON Macchl BelIecTBa. 2.
Omnpenenenne Macchl BELIECTBA 110 U3BECTHOMY €T0 KOJIMYECTBY M HA00OPOT.

Tema TBopueckoit paboTel. UmmrocTpupoBaHre MOJ0KEHUN aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
Tema 2. Xumundeckue peaknuu. 3aKoHbI COXpaHeHUs1 Macchl ¥ 3Heprum (74.).

CylrHoCTh XUMHUYECKHUX SIBJIICHUM B CBETE aTOMHO-MOJIEKYJIApHOTO yuenus. [Ipusnaku
MPOTEKAHUS XUMUYECKUX peakiuid. [[puauHbI 1 HanpaBiIeHUS TPOTEKAHUS XUMUIECKUX
peakuuid. TerutoBoit 3pPeKT XMMUYECKUX peakiuil. DK30- U SHAOTEPMUUECKUE PEAKIHH.
3aKOHBI COXpaHEHHUsI MacChl M SHEPTUHU, UX B3aMOCBA3b B 3aKOHE COXPaHEHUS MaTepUU.
CocrapiieHre ypaBHEHUN XUMUYECKUX peakiuil. Pacu€Tsl Mo ypaBHEHHUSIM XUMHUYECKUX
peakuii. TUITBI XUMUYECKUX PEAKIUi: Pa3IoKeHUsI, COeAMHEHUS, 3aMEIIICHUsI, OOMEHa.
O060011eHre 3HaHUH 0 XUMHUYECKUX PEaKIIUsX.

Hemonctpanuu. 1. ITpumepsl XMMUYECKHX pEaKIMH Pa3HbBIX BUIOB: PA3JIOKEHUE MAIAXUTA,
OmxpomMara aMMOHUs, TOJTy4YeHHe Cylb(uaa xele3a, TOpeHHe MarHus, B3auMOJICHCTBHE



COJISTHOM KHCIIOTBI ¢ KapOOHATOM HATpHs U Ap. 2. ONBITHL, WITIOCTPUPYIOIIUE 3aKOH COXPAaHEHUS
MacChl BEIIECTBA: TOPEHUE CBEYX Ha BECaX ¢ MOIVIOLNICHUEM ITPOLYKTOB FOPEHUS, OKHCICHHUE
METAaJUIOB B 3aKPBITHIX COCYJaX CO B3BELIMBAaHHEM, OOMEHHBIC PEAaKLIUU B IpHOOpax s
WUTFOCTpanuu 3akoHa. 3. HaGop Mozerneit aToMoB.
JlaboparopHble onbIThl. 1. [Ipu3HaKku NpoTeKaHMUsI XUMUYECKUX PEAKIIMI: HarpeBaHWEe MEAHON
IIPOBOJIOKH; B3aMMOJEHCTBUE PACTBOPOB €IKOI0 HATPa U XJIOPUAA MEJH; B3aUMOJICHCTBHE
pPacTBOPOB YKCYCHOM KHCIIOTHI U TUAPOKapOOHaTa HATPUS.. 2. THIIBI XUMHUYECKUX pEeaKLuii:
pasJioKeHue rUAPOKCHa MeIM; B3aUMOJIeHCTBHE Kese3a ¢ pacTBopoM xJopuaa menu (1),
B3aUMOJICVCTBUE OKCUA MEH C PACTBOPOM COJISTHOM KUCIIOTHI.
Pacuérnbie 3aqa4u. Beruncienne 1o XuMH4eCKMM YPABHEHHAM Mace, KOJIUYeCTB
BeleCTB: a) BCTYNMBIINX B peakuuio; 0) 00pa3oBaBIIMXCS B pe3y/ibTaTe peaKluH.
Tema 3. Metoabl xumuu (1 4.)
[TonsTHE 0 METOE KaK CPEACTBE HAYYHOI'O IO3HAHUS I€HCTBUTEIBHOCTH. METOIbl, CBA3aHHbIE
C U3Y4YEHHUEM BELECTB: HAOJOACHNE, OIIMCAHUE, CPABHEHUE, XUMUYECKHH IKCIIEPUMEHT.
[onsarue 06 nHAMKaTOpax. XMMHUECKUH A3BIK (TEPMHUHBI U Ha3BaHUsI, 3HAKU, (POPMYIIBL,
YPaBHEHMsI), €r0 BaKHENIIMe QYHKIIUN B XUMHUYECKOH HayKe.

JlabopaTopHble onbIThI. MI3MeHEHNE OKpaCKU MHIMKATOPOB B PA3IMUHBIX Cpeaax

Tema 4. BemrecTBa B OKpy:Karolied Hac Npupojae U TexHuke (64.)

. Yucrele BemecTBa 1 cMecu. CTeNeHb YUCTOTHI U BUJIBI 3arpsi3HeHus Bemiects. [lonsTue o
TOMOTEHHBIX U FeTepOreHHbIX cMecsx. Paznenenue cmeceil. OuncTka BeuiecTs: (pUIbTPOBAHUE,
JUCTWIUIALMS, KpUCTAIIN3aLus, SKCTparupoBaHue, xpomatorpadusi, Bosrouka. Mnenrtudukanus
BELIECTB C IOMOULIBIO ONPEAEICHUS TEMIIEPATYP IUIABICHUS U KUIICHHUS.
[TonsaTne 0 pacTBOpax Kak TOMOT€HHBIX (PH3UKO-XMMHUYECKHX CHCTEMaX.. PacTBOpUMOCTD
BenlecTB. PakTOpbl, BAUAIOIME HA PACTBOPUMOCTD TBEPABIX BELECTB U ra30B. PACTBOPUMOCTH
KHCJIOpPO/1a B CBS3M C 3arpsi3HeHUEM BOJ.. ClocoObl BhIpaKEHUS KOHLEHTPALUU PACTBOPOB:
MaccoBast J0JIs, MOJISIPHAsI KOHLIEHTPALMsL.
Hemonctpanuu. 1. Paznenenne cmeceit pasnuaabsivu metogamu. 2. Komreknust «Hedts
HeQTEeNnpoayKTh». 3. PacTBOpeHHE BEIECTB € PA3JIMYHBIM U CBOWCTBaMH. 4. Y cI0BUs
WU3MEHEHHS PaCTBOPUMOCTH TBEPBIX M ra3000pa3HbIX BelecTB. 6. Ternossie 3pQexTs! mpu
pPacTBOPEHUM: PAaCTBOPEHUE CEPHOM KUCIIOTHI, HUTPATa aMMOHMSL.
JlaboparopHble onbIThl. 1. [IpuroroBieHne u paznokeHUE CMECH CEPBI U JKele3a, pa3/iesieHne
cMmecu HeTH U BoJbl. 2. MccnenoBanue pU3NUECKUX U XUMHUUECKUX CBOMCTB MPUPOAHBIX
BelecTB (M3BeCTHAKOB). 3. CpaBHEeHHE TPOO BOIBI: BOJOTPOBOIHOM, U3 TOPOJCKOTO OTKPHITOTO
BOJIOEMA.
IIpakTyeckue padora 2. OuucTKa BeulecTs.
IIpakTyeckue padora 3. PactBopuMoOCTh BelecTs.
IIpakTuyeckue padora 4. [Ipuroros/jieHne pacTBOPOB 33 IaHHOM KOHLEHTPALUH.
PacuérHble 3agaun. 1. Boruncnenue KOHIEHTpaUK PacTBOPOB (MAcCOBOM J10J1U, MOJIIPHOM
KOHIIEHTPAIMH) 110 Macce paCTBOPEHHOIO BelleCcTBa U 00BEMY MIIM Macce PaCTBOPUTEIS. 2.
Brruucnenue maccsl, 00beMa, KOJIMYECTBAa PACTBOPEHHOT'O BEILIECTBA U PACTBOPUTEINS 10
ornpeAenéHHON KOHIEHTpalluu pacTBOpA.
Tema S. IlonsiTue o razax. Bosayx. Kuciopoa. I'openne (84.).
[TonsTue o razax. 3akoH ABoraapo. Bo3nyx — cmech razoB. OTHOCUTENbHAS IUIOTHOCTh T'a30B.
Kucnopon — xuMundeckuii aneMeHT U pocToe BeniecTBo. Mcropust oTkpeiTus kucinopona. Cxema
onbiToB Jl.ITpuctinm n A.JI.JIaByasse.
[Tonmyyenue kucnopoaa B MPOMBIIUIEHHOCTH U Ja0opaTopun. XUMHUYECKHE CBOHCTBA
kuciopona. Ilponeccsl ropenus u MmeasneHHoro okuciaeHus. [Ipumenenne kucnopoa.
Hemonctpauuu. 1. [Tonydenue kucnopoza. 2. Cxuranue B aTMocdepe KUCIOpoJia, Cepbl, YIIis,
KkpacHoro (docdopa, xxenesa. 3. OnbIThI, MOATBEPKAAIOIINE COCTaB Bo3ayxa. 4. OMBITHI 1O
BOCIUIAMEHEHUIO U TOPEHHUIO.
IIpakTuyeckas padora. S. [losyuyeHue KUCJI0POAa M H3yYEHHE €ro CBOMCTB.



Pacuérnbie 3axaun. 1. OnpeneneHre OTHOCUTENBHOM MJIOTHOCTU Ta30B M0 3HAYEHUSAM UX
MOJIEKYJISIpHBIX Macc. 2. OnpeaeneHne OTHOCUTEIbHBIX MOJIEKYJISIPHBIX Macc Ia3000pa3HbIX
BEII[ECTB 110 3HAYEHUIO UX OTHOCUTEIbHOMN TIOTHOCTH.

Tema 6. OCHOBHBIE KJIACCHI HEOPraHUYecKuX coequHenuii (114.).

Knaccudukanus Heopranndeckux coequHennii. OKCHUIBI — COCTaB, HOMEHKIIATYpa,
knaccudukanus. [loarue o ruipokcuaax — KUCI0Tax U OCHOBaHUAX. Ha3BaHus u coctaB
ocHoBanuil. ['mapokcorpynna. Kiaccuduxarus KucioT, ux cocras, HazBaHus. CocTaB, Ha3BaHUS
coJiell, mpaBuiia cocTaBlieHUs (POPMYII COJIEH.

XuMHuueckue cBOMCTBa OKCHAOB. OOIIMe XMMUYECKHE CBOWMCTBA KUCIOT. Psij akTUBHOCTH
metayioB. lllemoun, mux cBoiicTBa U crnocoObl monydyeHus. HepacTBopuMble OCHOBAaHHUS, HUX
CBOWCTBAa W cmocoObl moiydeHus. AMGpoTepHOCTb. OKCHIBI M THUIPOOKCUIBI, OO0JIagaromme
aM(}OTEepHBIMH CBOMCTBAMHU. XUMHUYECKHE CBOMCTBA COJICH (B3aUMOCHCTBHE PACTBOPOB COJICH C
pacTBopamMu IIefloue u MeTauiamu). ['eHeTnueckas CBSI3b KJIACCOB HEOPTraHMYECKHX
COCTUHEHUN.

Hemoncrpanuu. 1. O06pa3ipl COSTUHEHUH — IPEJCTABUTENEH KUCIIOT, COJIeH, HEPaCTBOPUMBIX
OCHOBaHMH, MIeI0YEH, OKCUAOB. 2. ONbITHI, HJUTIOCTPUPYIOIIHUE CYIIECTBOBAHUE T€HETUYECKOMN
CBSI3M MEXKy coeuHeHUusIMU Gocdopa, yriaepoaa, HaTpus, Kanbius. 3. Bzaumoelicteue
KaJIbLIMS MU HATpUs ¢ BOAOM. 4. JlelicTBre MHAUKATOPOB. 5. OMbIThI, WIUTHOCTPUPYIOLIUE
XUMHUYECKHE CBOMCTBA OTACIBHBIX KJIACCOB HEOPTaHMYECKHUX COCTUHEHHMA. 6. OOpa3Ibl IPOCTHIX
BEIIECTB U UX COCAMHEHUN (OKCHIOB U TUAPOKCUIOB), 0Opa30BaHHBIX AJIE€MEHTAMHU OJJHOTO
nepuoa.

Jlaboparopusbie onbITh. 1. PaccMoTpenune oOpasios okcuaos (yraepoaa (IV), Bogopona,
docdopa, Meau, Kablus, Kene3a, Kpemawsi). 2. HaOronenne pacTBOPUMOCTH OKCHJIOB
AIIOMUHMS, HATPUS, KaJIbLIKs, MU B BoJie. 3. Onpeenenre KUCIOTHOCTU - OCHOBHOCTH CPEJIbI
PacTBOPOB ¢ MOMOIIBIO HHAMKATOpa. 4. B3aumoneicTBrEe OKCHIIOB KabIHs U (hocdopa ¢
BOJIOH, OIpeielieHne XapaKkTepa 00pa30BaBIIErocs rHAPOKCHIA C IOMOIIbIO MHIUKATOpA. 5.
B3aumoneiictBue okcunioB menu (I1) u nnHka ¢ pactBopoM cepHOM KUCHOTHL. 6. [lonyuenune
YIJIEKUCIIOTO Ta3a U B3aUMO/JICHCTBUE €T0 ¢ U3BECTKOBOM BOIOH. 7. B3auMoaelicTBre METAIIJIOB
(MarHus, IMHKA, Keye3a, MeJM) ¢ paCTBOpaMU KHUCIOT. 8. B3aumoeiicTBue pacTBOPOB KUCIIOT
co mienodamu. 9. B3anmoeiicTBie pacTBOPOB KUCIOT C HEPACTBOPUMBIMU OCHOBaHUSAMU. 10.
[Tonyuenue HepaCTBOPUMBIX OCHOBAHHM M UCCIIEIOBAaHUE UX CBOMCTB (HA MPUMEPE TUIPOKCUIA
[IUHKA U TUPOKCUIA MEJIN).
IMpakTnyeckas padora 6.
HccnenoBanue CBOMCTB OKCHI0B, KHCJIOT, OCHOBAHMIA.
Pazjen 2. BemecTBa U XuMu4ecKkHe peakiiii B CBeTe YJIEKTPOHHOI Teopuu (22 4.)

Tema 7. Ctpoenne atoma. (44.)
Crpoenue atoma. Ctpoenue sigpa. M3otomnbl. XUMHUYECKUN AJIEMEHT — ONPeIeNICHHbIN BU/T
aToMoB. CocTosiHUE 2NIEKTPOHOB B aToMe. CTpoeHue 2NeKTPOHHBIX 000J104eK aToMOB S-. P —
a1emMeHTOB. OCOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000JI0UEK aTOMOB MEPEXOTHBIX AIIEMEHTOB.
Mecto 351€eMeHTa B IEPUOJUYECKOI CUCTEME.
JemoncTpanyuu. Moaenu aToMOB pa3andHbIX JJIEMEHTOB.

Tema 8. [lepuoguyecknii 3aK0H U nepuognYeckasi cucrema iemeHToB /[.M.MenaesieeBa

(3u.).

CBoiicTBa XMMHYECKUX 3JIEMEHTOB U UX Neproaudeckue n3mMeHenus. CoBpeMeHHas TpaKTOBKa
MepUOINIECKOro 3aKkoHa. [leproauyeckas cucrema B CBETE CTpoeHUs aroMa. Ou3ndecKuit
CMBICT HOMepa neproja u rpynmsl. CeMelcTBa 31eMEeHTOB (Ha MpUMepax MIETOYHBIX METAIIIOB,
raJIOT€HOB, HHEPTHBIX Ta30B). XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB 3JIEMEHTOB TJIABHBIX
MOATPYIII U MEPUOAUYHOCTh UX U3MEHEHHUSI B CBETE 3JIEKTPOHHOI'O CTPOCHUSI aTOMA.
OTHOCUTENBHAS JIEKTPOOTPUIIATEIILHOCTE AIeMeHTOB. OO0Ias XapaKTEPUCTHKA DJIEMEHTa Ha
OCHOBE €T0 MOJIOKEHHS B nepuoanueckoit cucreme J[.M.Menaeneesa. HaydHOE 3HaUEHUE
MEePUOIUYECKOTO 3aKOHA.



Hemoncrpauuu. 1. Habop cnaiinos, kogorpamm, Tabnun «lleproandecknii 3akoH U CTPOCHUE
atomay. 2. JleMoHcTparus 00pa3ioB MEI0YHbIX METAJUIOB U rajloreHoB. 3. BzauMmopeiicTeue
IIEJIOYHBIX METAJIJIOB U T'AJIOTEHOB C IIPOCTBIMU U CIIOKHBIMU BELIECTBAMH.
JlaGopaTtopubiii onbITl. MccnenoBanue CBOMCTB aM(POTEPHBIX THAPOKCHUIOB U IIEITOYCH.
Tema 9. Ctpoenne BemecTBa (44.).
BaneHnTHOE cOCTOsSIHHE aTOMOB B CBETE TEOPHH JIEKTPOHHOI'O CTpOoeHUs1. BaeHTHbIE
AIIEKTPOHBI. XMMHUYECKas CBA3b aTOMOB. KoBaJleHTHAs CBSA3b U MEXaHHU3M €€ 00pa3oBaHMUsL.
Henonsipuas v nonsipHast KOBaJeHTHas CBsI3b. CBOMCTBA KOBAJIEHTHOM CBS3H. DJIEKTPOHHBIE U
CTPYKTypHBIE (hopMyibl BemiecTB. IoHHAs CBSA3b U MexaHU3M e€ oOpa3zoBaHus. CBOICTBa HOHOB.
CreneHb OKUCIIECHHUS.
Kpucrannuueckoe ctpoenue BemectB. Kpucrammueckue peliéTku: aTOMHas, MOHHas,
MOJIEKYJIIpHAs — U UX XapaKTEPUCTHUKHU.
JemoHncTpauuu. 1. B3aumoneictsue HaTpus ¢ XJa0poM. 2. MoJienu KpucTalsIn4ecKuX peréTok
BEILECTB C MOHHBIM, aTOMHBIM M MOJIEKYJISIPHBIM cTpoeHueM. 3. Bocco3nanue nenocTHon
CTPYKTYpPBI XJIOpH1a HATpUs ITyTEM HalokKeHUs Habopa KoaokapT. 4. Bo3ronka iona. 5.
Hcnapenue TBEPIOro yriiekuciaoro raza. 6. Habop atomoB [i1s1 MOJEIMPOBAHUS CTPOCHUS
BEILIECTB C KOBAJEHTHON U HOHHOMW CBS3bIO
Tema TBOpueckoit paboTel. PaccMoTpenue 1 aHaau3 B3auMOOOYCIOBICHHOCTH COCTaBa,
CTPOEHUSI, CBOIMCTB BEIIECTBA M €r0 MPAKTUIECKOT0 3HAYCHHS (Ha JTF000M IpUMepe).
Tema 10. XumMn4yeckne peakiun B CBeTe 3JIeKTPOHHOI Teopum ( 4 4.)
Peakuuu , npoTekaroiye ¢ 13MEHEHHEM U 0€3 U3MEHEHHUs cTeneHel okuciaeHusi. OKUCIUTENbHO
— BOCCTaHOBUTENbHBIE peakinu. OKUCIUTENb U BOCCTaHOBUTENL. COCTaBICHUE YPAaBHEHUI
OKHCITUTEIFHO - BOCCTAHOBUTENBHBIX peakinii PaccranoBka KO3 (UIIMEHTOB METOJOM
anekTpoHHoro 6ananca. Kimaccuduxaiys XuMU4ecKiuX peakiuii B CBETe ANEKTPOHHOU TEOPUH.
Jemoncrpauuu. [IpruMepsl OKUCAUTENTBHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA Pa3IMUHbIX THIIOB:
rOpeHHe BEIIECTB , B3aUMOJICHCTBUE METAJUIOB C TaJloTeHaMU, Cepoi, a30ToM,(00pa3oBaHue
HUTPUTA JINTHUS), PACTBOPAMU KUCJIOT U COJEH.

Tema 11. Bonopoa — poxkaaromuii Boay u 3Hepruio (3 4.)
[lonyuenne Bojopona B JlabopaTopuu. Boropoa — XuMu4ecKkuil 3JIeMEHT U IPOCTOE BELLIECTBO.
N3oronsl Bogopona. Puznueckue 1 XMMUYECKHUE CBOWCTBa Bojaopoa. [IpuMenenne Bomoposa.
[IpomblneHHoO€e noaydeHne Bogopoaa. Bona u ee cBoicTBa.
IIpakTyeckas padora 7. [losydyeHne Boqopoaa u u3y4eHHe ero CBOMCTB.

Nemonctpanuu 1. [Tomydenne Bomopona B maboparopun. 2. 3apsaka ammapara Kumma. 3.
OnBIThI, TOATBEPKIAIONINE HU3KYIO TUIOTHOCTH Bojxopoaa. 4. Tuddysus Bomopoaa. 5. I'openue
Bojopona. 6. BoccraHoBieHwe MenM W3 €€ OKcuAa B TOKe Bojgopoaa. 7. OTMbITHL
MOATBEPKTAIOLIUE XUMUYECKHE CBOMCTBA BOJIBI.

Tema 12. I'ajiorensl - 4 4

XapakTepucTuKa rajJoreHoB Kak XMMHMUYECKHX 3JIEMEHTOB M MPOCTHIX BemiecTB. CTpoeHue
aTOMOB TaJIOT€HOB.HAXOXKJEHHE TaJIoreHoB B npupone. dusnueckre U XMMHUECKHUE CBOICTBa
rasioreHoB. [Tomyuenue xaopa ¥ XJIOpOBOIOPOAA B 1a00OpaTOpUU U MPOMBINUIEHHOCTH. ColsHas
KHCJIOTa U €€ CBOWCTBA.

Hemonctpanuu. 1. [Momyuenue xnopa. 2. BzaumoneiicTBue ¢ XJI0poM HaTpusi, CypbMBI, XKele3a,
kpacHoro Qocdopa. 3. OOecrBeunBanue XJIOpoM Kpacsmux BemectB. 4. CuHres
xJyiopoBojiopoza. 5. [TomyyeHue xopoBoopoaa peakiyeil 0OMeHa U pacTBOPEHUE €ro B BOJE. 6.
B3aumopeiictBue OpoMa u MoJa C METaUIaMH; pacTBOpa MoJa ¢ Kpaxmajom. /. PacTBopenme
Opoma M 1o/ia B BOJIE M OPTAaHMUYECKUX pacTBOpUTENsIX. 8. B3aiMHOE BhITECHEHHE TaJIOTEHOB.

JlabopaTopHble onbIThl. Pacrio3HaBaHue COISHONW KUCIOTHI, XJIOPHI0B, OPOMHUJIOB,
MOJIUJIOB.
IMpakTuyeckas padora 8. [loryuyeHue COJITHON KHCJIOTHI H ONBITHI C HEW.

PacuerHbie 3a1auu. Berurncnenue o0bema ra3oB Mo KOJTHYECTBY BEILIECTB.



Conep:kanue y4eOHOro npeamera « XumMus» 9 Kiacc
Pazjen I. Teoperuueckue ocHOBbI XuMuu — 18 4.
IToBTOpEHHUE — 2 4.
Tema 1. XuMHnuyecKue peakuuu ¥ 3aKOHOMEPHOCTH UX MPOTEKAHUA — 5 4.

DHepreTuka XUMHUYeCKHX peakmuil. TermoBod »ddext peakumuu. TepMOXHUMHYECKHE
ypaBHEHUS

CKOpOCTbh XUMHUECKHUX PEaKIHil. 3aBUCUMOCTb CKOPOCTH OT YCIOBHI MPOTEKaHUS PEaKIIHUH.
XUMHUYECKOE PABHOBECHE.

Pacuemnvie 3aoauu. Pacuemwvt no mepmoxumuueckum ypasHeHuam. Buviuucnenue
CKOpOCHU XUMUYECKOU PeaKyuu.

JdemoncTpanun. 1. 3aBUCHUMOCTh CKOPOCTH pEaKIMHU OT KOHIIEHTPAIMU DPEarupyroIInx
BEIIECTB. 2. 3aBHCUMOCTh CKOPOCTH PEAKIHMU OT TeMIepaTypbl. 3. 3aBHCHUMOCTb CKOPOCTH
peakuu OT MPHUPOJAbI pearupyromux BeuecT. 4. BausHue KOHLEHTpalUU pearupyrollux Be-
IIECTB Ha XMMHYECKOE paBHOBecue (Ha mpumepe B3ammojeicTBust xyopuma xenesa (I11) ¢
pomaHuaoM Kanus). 5. B3aumoneiicTBue allOMHHHS C HOJOM B TNPUCYTCTBUU BOABL. 6.
B3aumozericTBue nepokcuia Bogopoaa ¢ okeuaom Maprania (V).

JlabopaTopubie onbiThl. 1. ONBITHI, BBISICHSIONINE 3aBUCUMOCTb CKOPOCTH XHWMHUYECKOU
peaKIu OT MPUPOBI PEarupyIOIIUX BEIIECTB (B3aUMOICUCTBUE IIUHKA C COJITHOW U YKCYCHOM
KHUCIIOTaMH), OT IUIOLIAJAM TMOBEPXHOCTU CONMPUKOCHOBEHUS (B3aUMOACHCTBHUE DPA3IMUYHBIX IO
pa3Mepy TpaHyJl1 IIMHKAa C COJIIHOM KHCJIOTOM), OT KOHIEHTpAalMu ¢ TEeMIEepaTypbl
(B3aumoseiicteue okcuaa meau (11) ¢ cepHO# KUCIOTON Pa3IuYHON KOHIEHTPALMH TPH Pa3HbIX
Temreparypax). 2. Pasnoxxenue nepokcuaa BOAOpOIa B MPUCYTCTBUU KaTalln3aTopa.

Tema 2. PacTtBopsl. Teopus 3j1eKTponTHYECKOi Auccounanuu — 13 u.

[lonsitue o pactBopax. Teopuss pacTBOpOB. DIEKTPOIUTHI U HE 3JIEKTPOJIUTHL. MexaHu3m
JIMCCOLIMAIMU BEIIECTB C HOHHOM XUMHUYECKOU CBS3BIO

Jluccoumanuu 3JIEKTPOJIUTOB C Pa3HbIM TUIIOM XHUMHUUYECKOW CBsi3u. CBOMCTBAa HOHOB.
CuiibHbIE U ci1a0ble 3JIeKTPOIUThL. CTENeHb JUCCOLUALINH.

Peakiun woHHOro oOOMeHa. XHWMHYECKHE CBOWCTBA KHCJIOT, OCHOBAaHHMM, COJIEH Kak
3JIEKTPOJINTOB. [ Maposn3 comnen.

Ilpakmuueckan paboma

Pemenue s3xcnepuMeHTATBHBIX 32124 M0 TeMe «JIEKTPOJIUTHYeCKAs JUCCOIUALM S

Pacuemnvle 3a0auu. PacueTsl 0O XMMHYECKUM YPABHEHUSIM, €CIM OAHO W3 pEarupyromux
BEILIECTB JIaHO B U30BITKE.
Konmponvnaa paboma Ne 1.

JemoncTpanuu. lcnbiTanue BemecTB, UX PacTBOPOB M PACIUIABOB Ha 3JIEKTPUUYECKYIO
IpOBOAMMOCTh. BnusiHue paz0aBieHHsl Ha cTeneHb Auccouuanui. CpaBHEHUE 3JIEKTPUUYECKOM
IPOBOJUMOCTH KOHIIEHTPUPOBAHHOIO M Pa30aBIEHHOTO0 PAacTBOPOB YKCYCHOH KHCIOTHI.
lMuppatauust u neruapaTtanys MOHOB (Ha mMpuMepax OE3BOAHBIX COJNEW U KPUCTALIOTUIPATOB
xnopuna kobansta (II), cynsdaros menu (1) u vukemns (II).

JlaGopaTopHsblie onbIThI. Peakiiy oOMeHa MeX 1y pacTBOpPaMH DIIEKTPOIIUTOB.
Pasznen I1. Di1eMeHTHI - HeMeTAJILI H UX BasKHeHIINe coeINHEeHHS.
Tema 3. O0masi xapaKTepUCTHKA 3JIEMEHTOB-HEMeTAJLI0OB — 2 Y.
[TonmoxeHune 351eMEHTOB — HEMETAIUIOB B nepuoanueckoit cucreme /. 1. Menneneesa.

HpOCTHe BCIICCTBA-HEMCTAJLJIBI, UX COCTaB, CTPOCHUC, O6HII/Ie CBOICTBA U IMOJIYUCHHUE.
BO,Z[OpOILHLIC H KUCJIOPOAHBIC COCANHCHUSI HCMETAJJIOB.



Tema 4. Iloarpynmna Kucaopoaa U ee TAMHYHbIE IPEACTABATENHN — 5 4.

OOmiasi xapakTepUCTHKa 3JIEMEHTOB MOATPYIIbI KUCIOPOJAa M HMX MPOCTHIX BEIIECTB.
Buonornueckue ¢pynkuuu xanpkoreHoB Kucnopon. O30H.

Kpyrosopot kucnopona B npupoje. Cepa. AioTponus u cBoicTBa cepbl. CepoBOIOPO/I.
Cynbdumbt
Kucnopoaconepsxkaimue coenunenus cepbl. Oxcnn cepsl (1V).Okeup cepsr (VI), cocras,
ctpoenue, ceoicta. [lonyuenue oxcuaa cepsl (VI). CepHas kuciora, coctaB, CTpOEHUE,
¢duznueckue cBoiictBa. OCOOEHHOCTH €€ pacTBOPEHUS B Bojie. XMMHYECKHE CBOMCTBA
pa30aBICHHON M KOHIICHTPUPOBAHHOW CEPHOU KUCIOTHI. OKUCIUTETHHBIC CBONCTBA CEPHOMA
kucnoTel. KauecTBeHHas peakuus Ha cyibdaT-uoH. [[puMeHnenue cepHoil KUCIOTHI.
Kpyrosoport cepsl B ipupoie.
Jemoncrpanun: Kpucrammndyeckue pemeTki poMOUYecKoil cepbl allJIOTPOIIUS CEpbl, TOPEHUE
cephl MOJyYeHHE M CBOICTBA CEpPOBOJOPOIA KUCIOTa C caxapoM O0YTriMBaHHUE JTYYUHKH,
oOyrimBaHue Oymaru (TaifHOIKCH), KOHIT KMCJIOTa C MEJIbIO.

Tema S. Iloarpynmna azora u €€ THNNYHbIE NIPEeACTABUTENH — S 4.

OO61mmas xapakTepucTUKa 3JIEMEHTOB NOJArpymIbl a3ota. CBOMCTBA MPOCTHIX BELIECTB AIEMEHTOB
HOArpyNHnbl a3oTa. BakHeimne BOAOPOAHBIE M KHUCIOPOAHBIE COEAMHEHUS 3JIEMEHTOB
MOATPYIIbI a30Ta, UX 3aKOHOMEPHBIE U3MEHEHUS. A30T KaK 3JIEMEHT U KaK MPOCTOE BEILECTBO.
XUMHYECKUE CBOMCTBA a3oTa. AMMHAaK, CTpOEHHE, CBOMCTBAa, MexaHu3M oOpa3oBaHMs HMOHA
aMmMoHusA. Colld aMMOHMS, UX XUMUYECKHE cBOMCTBA. KauecTBeHHas peakiusi HA MOH aMMOHMUSI.
[IpuMeHeHne aMMHaKa U CoJIed aMMOHUS.

Oxcuppl azota. Ctpoenue okcuna azota (II), okcuaa azora(lV). Ousnueckre ¥ XUMUUECKHE
cBomcTBa okcuioB azota (II), (1V).

A30THasi KHUCJIOTa, COCTaB M cTpoeHue. Pu3nyeckue M XUMUYECKHE CBOMCTBA a30THOM
KUCIO0Thl. OKHUCIUTENbHBIE CBOMCTBA a30THOM KUCJIOTHI. COJIM a30THOW KUCJIOTHI — HUTPATHL.
KauecTBeHHbIE peakuu Ha a30THYIO KHUCIOTY U ee coiu. [lonydeHue U npuMeHeHue a30THOMN
KHCJIOTBI U €€ COJICH.

®ochop Kak dJIEMEHT U KaK MPOCTOe BemecTBO. AsuoTponusi gochopa. dusmueckue u
xumudeckne cBoiictBa (ocdopa. Ilpumenenue ¢ocdopa. BomopomHsie U KUCIOPOIHBIC
coenuHeHus (ocdopa, ux cpoiicta. ochopHas kucioTa u ee conu. KauectBennas peakus Ha
dbocdar-uoH.

Hemonctpanus . C oOupanue U pacro3HaBaHHe aMMHaKka. PacTBopeHue amMmmuaka B BOJIE.
B3aumoneiictBue ammuaka c xjaopoogopoaoM. KauectBeHHast peakiiis Ha MOH aMMOHHMS.
ITonyuenue cosneit aMMOHMS. XUMHUYECKUE CBOMCTBA A30THOM KUCJIOTBI KaK 2JIEKTPOJINATA.
B3anmopeiicTBre KOHII. a30THOM KUCTOTHI ¢ Mefbto. [Tomyuenue 6enoro dhochopa u3 kpacHoro.
Bocnnamenenue kpacHoro ¢ocopa. [Tonyuenune okcuna dpochopa (V) ropenuem. PacrBopenue
ockuga docdopa B Boje. KauectBennas peaxius Ha pocdar- noH. 3HAKOMCTBO ¢ 00pa3iamMu
MPUPOJHBIX coenuHeHui Gochopa. Komnekins MuHepanbHbIX yI0OpeHUIA

Tema 6. [loarpynmna yriepoaa u eé THUNMYHbBIE NPeACTABUTEIH — 8 4.
OO0mass xapakTepuUCTUKa SJIEMEHTOB MOATPYIIBI YIiiepoja. DIEKTPOHHOE CTPOCHHE aTOMOB
3JIEMEHTOB MOJATPYIIIBI YIJIEPOa, pACIPOCTPAHEHUE B IPUPO/IE.

VYrrnepon kak MpOCTOE BEHIECTBO. AJLTOTpOmHs yriepoia: anmas, TpaduT, QysiepeHsl.
AncopOumsi. XMMHUYECKHE CBOMCTBA yriepo/ia.

Kucnoponnsie coequnenust yraepoga. Okcuapl yrieponaa, CTpOEHUE, CBONCTBA, MOJTyUYEHHE.
VYronbHas kuciaoTa u ee conu. KauecTBeHHast peakiius Ha KapOOHaAT-HOH.

Kpemuuii u ero cBoiictBa. KucinopoaHbsie coequHeHUsT KpeMmHHUs: Okcun kpemuus (TV),
KpEeMHHUEBasi KUCJI0Ta, COCTaB, CTPOCHHE, CBOMCTBA. CHIIMKATHI

JleMOHCTpanuu: MpOCThIe BELIECTBA U COEIMHEHUS AIIEMEHTOB MOATPYIIIbI YIiIepoaa, MOAET!
KPUCTANTHYECKUX PEIIETOK anMasa U rpadura, aacopOILOHHbIE CBOMCTBA YIJIsl, TOPEHUE YIS B
KHCJIOpPO/JIe, BOCCTAHOBJIEHHE MEAM U3 €€ OKCUIA YIIEM, OIy4eHHEe YyTapHOro ra3a 1 ero



OKHCJICHHE, KaYeCTBCHHAs PEaKIusl Ha KapOOHAT- MOH., peaKIHsi KPEeMHUS C IIeI0YaMH,
CUJIMKAThl, CBOMCTBA CHIIMKATa HATPUS
JlaGopatopusbie onbITHL: [lomydenue, coOupanue U pacro3HaBaHUE YIIEKUCIIOTO rasa,
3HAKOMCTBO C KOJUIEKIIHeH kapOoHaTo. 3HAKOMCTBO C KOJIJICKIIUEH MPUPOTHBIX COSAMHEHUN
KpEMHUSI.

Ilpakmuueckue padomul

2. llosryueHne aMMHAKa U ONBITHI ¢ HUM

3. llonnyuenue oxkcuaa yruepoaa (IV) u nsyyenue ero cBoiicTs.
Konmponvnas paooma Ne 2.
Pacuemmnpwie 3a0ayu. Brruncienue Macchbl WM 00beMa MPOAYKTa pEeaklMK M0 U3BECTHOM Macce
WM 00BEMY HCXOJHOTO BEILIECTBA, COACPIKAIIETO TPUMECH.

Tema 7. O61ue cBeleHUs1 00 OPraHUuvYecKuX CoeUHEeHnsAX — 8 4.

BoO3HUKHOBEHME M pa3BUTHE OPraHUYECKOW XUMHH. Teopuss XUMHUYECKOIO CTPOEHUs
A.M.bytneposa.

OcHOBHBIE KJIACChI YTIIeBOJIOpOa0B. Aunkanbl. M3omepus. HoMmeHknatypa yrieBoaopoIoB.
HenpenensHubie yrieBogopoasl — ainkeHbl U ankuHbl. CriupTthl. KapOoHOBBIE KHCITOTHI. JKUPBHI.
VYrneBosibl. AMUHOKHCIIOTHI U OCIIKH.

Jemoncmpayuu. Konnexkuus «HedTs 1 HeprenpoaykTs». Moaenu MOJIEKyll OpraHHueCKUX
COCIMHEHU.
Ilpakmuueckan paooma Ne 4
OnpenesneHue Ka4eCTBEHHOI0 COCTABA OPraHUYeCKOr0 BellecTBa.

Pazgen 1. Metraniasl — 14 4.
Tema 8. O6mue cBoiicTBa MeTAJIOB — 5 4.
[TonoxeHne MeTaIoOB B nepuoguieckor cucreme. OCOOEHHOCTH CTPOEHUSI aTOMOB METAJUIOB:.
Mertammyeckas cBsizb. Kpucrammmueckue pemeTku. O0mue n cnenuduyeckue (uanveckue
cBoiictBa MeramioB. OOLME XWMUYECKHME CBOMCTBA METAIOB. DJIEKTPOXUMUYECKUN Pl
HaANPsDKEHUST METaJUIOB. DJIEKTPOJIU3 pacIulaBOB M pacTBOpoB coieil. IlpakTuueckoe 3HaueHue
anekTponusa. CnocoOHOCTh METaNIOB 00Pa30BbIBATH CIUIaBbl. OOIIME CBEICHHUS O CIIJIaBax.

[TonsiTHE O KOPPO3UM METANIOB. MeTasuIbl B IPUPO/IE.

JleMOHCTpalUM: KPUCTAIUIMYECKUX PEIIETOK METANIOB, KOBKOCTh PAa3HbIX METAJIJIOB,
B3aMMOJIEMCTBHE METAJNIOB C HEMETAJNIAMHU U BOJIOM, B3aMMOJEICTBUE METANIOB C pAaCTBOPaMU
KHCJIOT U COJIeH, TOpeHNe MarHus, JKejnes3a, 3JeKTPOJIN3 paCTBOPOB U pacIuIaBOB, KOPPO3Us
30J10Ta
JlabopaTopHble onbIThI: 3HAKOMCTBO ¢ KOJuteKInen «CriiaBbly», 3HAKOMCTBO € KOJUICKITUSMHU
00pas3IioB METAJLIOB.

Tema 9. MeTanibl 11aBHBIX U NOOOYHBIX NOATPYNH — 9 4.

CpaBHuTENbHAA XapaKTEPUCTUKA METAUIOB TJIaBHbIX moArpymi. LllesouHsle MeTamibl U UX
coeauHenus. lllenouno3emenbHble MeTamibl. JKeCcTKOCTh BOIBI U CHOCOOBI €€ yCTpaHEHHMs.
AJIIOMUHMI: XUMUYECKUH JIEMEHT, MPOCTOE BelmecTBO. PU3NUECKHEe U XUMUUECKUE CBOWCTBA.
Pacnipoctpanenue B npupoge. OcHOBHblE MHMHeEpanbl. IIpruMeHeHne B COBPEMEHHON TEXHUKE.
Baxueiimne coeauHEHUs AaNIOMUHUSA: OKCHUIbl U TUAPOKCUIBI;, aM(OTEpHBIM XapakTep HX
CBOMCTB.

Keneso, mapranen, Xxpom Kak mnpeacraButeau d-djeMeHTOB. JKenme3o kak mpocroe
BeecTBo. Pu3nueckue 1 XumMuueckue cBoictBa. CocTaB, 0COOEHHOCTH CBOMCTB U PUMEHEHHE
YyryHa ¥ CTaJIM Kak BaXHEHIIMX cruiaBoB kene3a. O cnocobax XMMHUYECKOW aHTUKOPPO3UIHON
3alUTHI CIUIABOB keJe3a. KpaTtkue cBefieHNs 0 BaKHEWIINX COCTUHEHUSX METAJIOB (OKCHJIBI U
TUAPOKCHIBI), UX IOBEJIEHUE B OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIX peakiusax. CoennHeHus
xenesa — Fe?*, Fe®*. Kauecrsennsie peakuyu Ha UOHBI JKelle3a. bruosornueckas pojab METalIoB.



JemoHcTpauMu: oOpa3Ifsl MICIIOYHBIX METAIOB, B3amMmoelcTBre MEI0YHBIX METaUIOB C
BO/IoK. Pacro3HaBanue coneil mo okpacke ruramenu, OOpasibl MEI0YHO-3eMeIbHBIX METAJLIOB,
B3aUMOJCHCTBHE IIEJIOYHO-3EMEIbHBIX METAUIOB C BoAoi. CBoOMCTBAa HErameHOW H3BECTH,
Kosnexuys usnenuii U3 allfOMUHUS U €r0 CIUIABOB. B3auMoeicTBre alfOMUHUSA C pacTBOpaMu
KHCJIOT U 1menoueid. [Toka3z MexaHM4eCKOW MPOYHOCTH OKCHIHOM TUIEHKU amtoMuHus, OOpasibl
NPHUPOJHBIX COCOUHEHM amroMuHus. [lodmydeHue THUApOKCHIA AaOMUHUS, aM(OTEPHOCTb.

O6p

a3lbl CIIJIaBOB JKCJIC3a. B3aHMOHeﬁCTBHe C pacCTBOpaMu KHCIOT H coJieit. OHBITBI,

IMMOKAa3bIBAKOIINUEC OTHOMICHUC IKCJIC3a K KOHICHTPHUPOBAHHBIM BCHICCTBAM, HOHy‘-ICHI/Ie u
CBOMCTBa THIPOKCHUJIOB XKeJle3a, KaUeCTBEHHBIC PEaKIIMU Ha HOHBI XKeJle3a
Ilpakxmuueckaa paboma 5

Pewenue yxcnepumenmanvuvix 3a0auy no meme «Memannvt)
KonTpoubHnas padora Ne3 no teme «Metayuibnpy

Paznen IV. Xumud u ;Ku3Hb — 8 4.
Tema 10. YesioBek B Mupe BemecTs — 4 4.

BemectBa, BpeHbIE 17151 310POBBS YEJIOBEKA U OKpYykatouen cpenbl. [lonnMepsl v )KU3HB.
XuMHs ¥ 3I0pOBbE YeJIOBeKa. MUHEpalIbHbIE yI0OpEHHUS.

Ilpakmuueckasa paboma Ne 6
MuHepanbHble y100peHus.

Tema 11. IIpou3BoACTBO HEOPraHUYECKHUX BELIECTB U UX IpUMeHeHue 4 4.

IlonsiTHE O XMMHUYECKOM TEXHOJIOTHHU. HpOI/ISBOI[CTBO U IIPUMCHCHUC cepHoﬁ KHCJIOTHI.

[Tonsarue o metayurypruu. IIpon3BoACTBO ¥ IPUMEHEHNE YyTYHA U CTAJIH.

«Ia

Ilpakmuueckue padomui:
IIpakTuyeckass padora Nel. PemeHune 3KCIEPUMEHTAJBHBIX 33/a4 IO TeMme
eKTPOJIMTHYECKAS TUCCOIHAIU.

IIpakTyeckas padora Ne2 «IlosryueHne aMMHaKa M HCCIeI0BAHUE €r0 CBOMCTBY.
IIpakTuyeckas padora Ne3 «Ilosyuenune oxcuaa yriaepoaa (1V) u usyyenue ero
CBOMCTBY.

IIpakTuyeckas padora Ne4: PemneHne 3kcniepuMeHTANbHBIX 32124 110 TeMe «
Merajibn.

IIpakTuyeckas padora NeS «Onpenenenne Ka4eCTBEHHOI0 COCTABA OPraHUYeCKOI0
BeLIeCTBA»

IIpakTuyeckas padora Ne6 « MuHepajibHbIe yI100peHUs»

Konmponvusie pabomot:
Konrtponsnas padora Ne 1 o teme «PactBopsl. Teopus 351eKTponuTHYECKOit
JTUCCOLIAAIIII.
Konrponsnas padora Ne 4 o Teme «Hemeramibi»
KonTponbhas padota Ne 5 mo reme «Meran
TEMATHYECKOE ININIAHUPOBAHUE
Ne Coaepxxanue MmaTepuajia KonuyectBo IIpakTH4eckue
n\n 4acoB padoThI
8 ki1ace
1.| Beenenue 2 1
2.| Pazgen 1. BemecTBo 1 XUMHYECKUE SIBJICHUS 44




3.| XuMudeckue 3JIEMEHTHI U BELIECTBA B CBETE 11 -
ATOMHO-MOJICKYJISIPHOTO YUCHUS
4.| XyMHYeCKHE PeaKInu. 3aKOH COXPaHCHHS 7 -
MacCChI U DHEPTHH
5.| MeTtonsl xumuun 1 -
6.| BemnecTBa B OKpyXaromieil Hac mpUpoJie 6 3
7.| IlonsiTe 0 razax, BO3IyX, KHCIOPOI, TOPCHHE. 8 1
8.| OcHOBHBIE KJIACCHl HEOPTaHHMYECKUX 11 1
COETUHEHUN
9.| Paznen 2. BemecTBa 1 XUMHYECKUE PEAKIIUU B 22
CBETE MIEKTPOHHOU TEOPHUHU
10 Ctpoenue atoma 4
11 TICM 3
12| Ctpoenwue BemiecTra 4
13 Xumuueckue peakiiu B CBETE AJIEKTPOHHON 4
TEOPHH
14 Bonopon 3 1
15 I"anorensl 4 1
16 HUTOI'O: 68 8
9 kaacc
17| Paznen 1. TeopeTnueckre OCHOBBI XUMHUHU 18
18 IToBropenue 1
19 Xumuueckue peakii 1 3aKOHOMEPHOCTH UX 4
MIPOTEKAHUS
20 PacTBOpBI, TEOPHSI IEKTPOTUTHICCKOM 13 1
JUCCOIUAITIU
21| Paznen 2. DiieMeHTBI HEMETAILIBI 28
22| O0mas XxapakTepHUCTHUKA HIIEMEHTOB 2
23 Tloarpymma kuciopoa 3)
24 Tlonrpynma a3ora 5 1
25 Tloarpymma yriepona 8 1
26| O6mue cBeieHHsI 00 OPraHuYecKUX 8 1
COCJTMHEHUSIX
27| Paznen 3. Mertayuisl 14
28 OO1ue cBOKCTBAa METAIIJIOB 5
29 MeTasuibl T1aBHBIX ¥ TOOOYHBIX MOATPYIIT 9 1
30 Pasgen 4. Xumust 1 5KU3HbB. 8
31} YenoBek B MHpE BEIICCTB 4 1
32 TIpou3BOJICTBO HEOPTAaHUYECKHX BEIIECTB U UX 4
MIPUMCHCHUE
33 NTOTI'O: 68 6
LOKYMEHT NOAMNVICAH

CepTudukat: 72AD6EO0DIACBA9844BEEBDBD6BCDEF4

SNEKTPOHHOW NOAMNUCHIO

Bnapeneuy: TuxoHos "enHaguin CepreeBuy
[evictButeneH: ¢ 24.02.2021 po 24.05.2022
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