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Ilnanupyembie pe3yabTaThl H3yYeHHUs] Y4eOHOr0 mMpeaMeTa

JIMYHOCTHBIMHU pe3ybTaTaMU U3Y4EHUs NpeaMeTa « XUMUS» ABISIOTCS CIEIYIOIUEe YMEHHUS:

- Bocnutanue poccHiiCKOM TpakJaHCKONW HACHTUYHOCTH: MATPUOTU3MA, JIIOOBH M YBaXEHHE K
OteuecTBY, 4yBCTBO FOPIOCTH 32 CBOIO PoinHy, 3a pOCCUICKYIO XUMHUECKYIO HAyKy

- @opMHUpOBaHUE LIEJOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAYKH M OOILECTBEHHOM NMPAKTHKH, a TAKXKE COLHAIBLHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U
IYyXOBHOMY MHOT000Pa3HI0 COBPEMEHHOTI'O MHpa

- @opMupoOBaHME OTBETCTBEHHOI'O OTHOLIEHMS K YYEHHUIO, T'OTOBHOCTM U CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BAaHWIO HA OCHOBE MOTHBAIMU K OOYYCHHIO U TIO3HAHUIO, BHIOOpY
npopmiIbHOro 00pa3oBaHUs Ha OCHOBE MH(OPMAIMM O CYIIECTBYIOIIUX HPOQEeccUsx U JUYHBIX
npo¢eCCHOHATBHBIX IIPEANIOYTEHU . Oco3HaHHOMY IIOCTPOEHUIO WHAMBU1YyaJIbHbBIX
00pa3oBaTeNbHBIX TPAEKTOPUI C yUETOM YCTONYMBBIX I03HABATEIIBHBIX HHTEPECOB

- (hopmupoBaHME KOMMYHUKATUBHON KOMITETEHIIMM B 0Opa30BaTEIbHOMN, OOIIECTBEHHO MOJIC3HOM,
yuebHO — HccIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJAX AEATEIbHOCTH

- @opMHpOBaHUE W NMOHMMaHUE [EHHOCTH 37J0POBOTO M 0€3J10IacTHOro 00pasa JKW3HHU, YCBOCHHE
IPaBUI HMHIAMBHUYaTbHOTO M KOJJIEKTUBHOIO OE30MIaCHOIO MOBEACHUS B UPE3BbIYAHBIX CUTYAIMSIX,
YTOXKIAIOMUX )KU3HU U 3J0POBBIO JIFOACH

- GopMupoBaHMe MM03HABATEIbHON MH(MOPMALMOHHON KylIbTyphl. B TOM uncie pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4eOHbIMM MOCOOWSMH, KHUTaMH, JOCTYIHBIMU HHCTPYMEHTaAMH U
TEXHUYECKMMHU CpeACTBaMHU MH()OPMAIIIOHHBIX TEXHOJIOTHI

- ®opMupoBaHUE OCHOB PKOJIOIMUECKOT0 CO3HAHMS HA OCHOBE IIPU3HAHUS LIEHHOCTHU U3HU BO BCEX
ee MPOSBJICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOI'0 , OEPEXHOr0 OTHOILIEHHS K OKpYKatollel cpene
-Pa3BuTHE TOTOBHOCTH K PEIICHHIO TBOPYECKMX 33134, YMEHHE HAXOJIUTh aJIeKBaTHBIE CHOCOOBI
MOBEJCHHUSI M B3aMMOJICHCTBHE C MapTHEpaMHU BO BpeMsl yueOHOHl M BHEy4yeOHOH AeATeNbHOCTH,
CTIIOCOOHOCTH OIICHWBATh MPOOJIIEMHBIEC CUTYallUU

MertanpeAMeTHBIMH  pe3ylbTaTaMM M3Y4eHUs Kypca «XHUMHUS» sBIseTcs (OpPMHpPOBAHUE
YHUBEpCaJIbHBIX yueOHbIX neiictBuil (Y'Y I).
losznasamenvuvie YYJ|:
- CamocToATenbHO OOHApYXXuMBaTh M (HOPMyIUpPOBATH YUEOHYIO MPOOJIEMY, ONPENENSITh IETh
y4eOHOI e TeTbHOCTH, BEIOUPATh TEMY PaOOTHI
- BrigBurare Bepcuu pemieHUs MpoOJeMbl, OCO3HABATh KOHEUHBIH pe3ynbTaT, BbIOWpaTh W3
IIPEJIOKEHHBIX M HCKATh CAMOCTOSITENIBHO CPEACTBA TOCTUKEHUS LIEIIH.
- CocTaBisaTh (MHIAUBUAYAIbHO WIH B TPYIIE) IUIAH PEIIEHUs] IPOOJIeMbl (BBIIIOJHEHUS MPOEKTA).
- PaGoras no niany, cBepsATh CBOU JEHCTBUSA C LENIBIO U, IPU HEOOXOAUMOCTH, UCTIPABIIATH OIIUOKH
CaMOCTOSITENILHO.
- B nuanore ¢ yuntenem CoBepIIEHCTBOBATh CAMOCTOSTEILHO BRIpaOOTaHHBIE KPUTEPUU OLIEHKH.
Kommynuxamuenvie YV/:
- CamoCTOATENBHO OPraHU30BBIBATH YU€OHOE B3aUMOJICHCTBHE B IpymIie (ONpeaeisTh o0Iue ey,
pacnpenensath poju, JoOroBapuBaThCsa APYT ¢ APYTOM U T.1.).
CpenctBoM (GOpMHPOBAHUS KOMMYHMKATUBHBIX YYJl ciiy)xaT TEXHOJIOTUs MpPOOJIEMHOro Juajora
(moOy>karoImuii ¥ MOABOASIINNA AUATIOT) U paboTa B MajbIX TPYINAxX, a TAKKEe MCIOJIb30BaHUE Ha
YPOKax 3J€MEHTOB TEXHOJIOTMH ITPOYKTUBHOI'O YTEHHUSI.

IIpenmerHsblie pe3yabTathl 8 KiIace

e HA3b16aMb N3YUYEHHBIE BELIECTBA 110 «TPUBUAIBHON» WM MEKIYHAPOJHOW HOMEHKIATYPE;

e onpedensamy. BAJCHTHOCTh U CTEIIEHb OKUCIICHUSI XMMUYECKHX 3JIE€MEHTOB, TUIl XUMHUYECKOU
CBSI3M B COEIMHEHUSX, MPUHAAJIC)KHOCTh BEIIECTB K Pa3IMUHBIM KJIaccaM OPraHUYeCcKUX
COCIUHECHMUI;

e Xapaxkmepuzoeamy. IEMEHTbl MaJbIX IEPUOJOB IO HUX TOJO0XKEHUIO B IEPUOJUYECKOU
cucreme [[.M.MeHnneneesa; CTpoeHHE U XMMHMYECKHE CBOMCTBA M3YYEHHBIX OPraHMYECKHUX
COEIMHEHN];



00vACHAMY. 3aBUCUMOCTh  CBOWCTB BELIECTB OT HMX COCTaBa M CTPOCHUS; NPUPOLY
XUMHUYECKOHN CBSI3U (MOHHOM, KOBAJIGHTHOM, METAJUTMYECKOM ); POJIh XUMUHU B (DOPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYYHON KAPTUHBI MUPA, B IIPAKTUYECKOHN ACATEIBHOCTH JIIOICH U
CaMoro Y4eHHKa

npo6oOUMb CAMOCTOSATEIIBHBIM MOUCK XMMHUYECKOH MH(OpMAIMM C  HCIOJb30BAaHHEM
pa3UYHBIX HCTOYHUKOB (HAY4YHO-TIONYJISIPHBIX MW3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); HCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHH JUIsI OOpabOTKH U
nepeaayy XMMHUYeCKOW HH(POPMALIMU U €€ MPEICTaBICHUs B pa3InYHbIX (popMax.
WCIOJb30BAaTh TMPHOOPETCHHbIE 3HAHUS W YMEHHUS B TPAKTHUECKOW JEATEIHOCTH U
MIOBCETHEBHOM KU3HU JUISL:

6e30macHOro OOpalleHus ¢ BEIIeCTBAMH U MaTepUaIaMu;

9KOJIOTUYECKU TPAMOTHOIO ITOBEJIEHHS B OKPYXKaIOLIEH cpene;

OLIEHKH BJIMSHUS XUMUUECKOTO 3arPsS3HEHUS] OKPYKAIOIEH cpesibl Ha OpraHU3M YeJIOBEKa,;
KPUTHYECKON OLIEHKH MH(OPMAIMK O BELIECTBAX, UCIIOIb3yEMBbIX B OBITY;

IIPUTOTOBJIEHUS PAaCTBOPOB 3aJJaHHON KOHIIEHTPALUU.

IIpeameTHble pe3yabTaThl 9 KiIace

3HAMb XUMUYECKVIO CUMBOIUKY. 3HAKH XUMHUYECKUX JJIEMEHTOB, (OPMYIBI XHUMHUYECKHX
BEIIECTB M YPAaBHEHUSI XUMUUYECKHX PEaKLUH;

3HamMb  GadICHeliUe XUMUYecKue NOHAMUA. XAMUYECKUN DIIEMEHT, aTOM, MOJIEKyJa,
OTHOCUTEJIbHBIE aTOMHAas M MOJIEKYJSIpHas MaccChl, MOH, XMMMYECKas CBs3b, BEILECTBO,
KJIacCU(UKaLKs BEIIECTB, MOJIb, MOJIIPHAs Macca, MOJISIPHBIM 00beM, XUMUUECKasl peaKius,
KJ1accu(UKalus peakuui, 3EeKTPOIUT U HEDJEKTPOIUT, SJIEKTPOIUTUYUECKAs AUCCOLMALNS,
OKHUCJIUTEIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE;

NOHUMAMb OCHOBHbIE 3AKOHbL XUMUU. COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH;

YMETh

HA3b16aMb: XUMUUECKHE AJIEMEHTBI, COETUHEHUS N3YUYEHHBIX KJIacCOB;

00vACcHAMb: PU3NYECKUI CMBICII aTOMHOTO (TIOPSIKOBOI0) HOMEpa XMMHUYECKOTO JJIEMEHTA,
HOMEPOB I'PYMIbl U NEPUO/A, K KOTOPHIM AJIEMEHT MPUHAIICKUT B IEPUOAUUECKON cucTEME
JL.U. MenneneeBa; 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB 3JIEMEHTOB B IpeJesiaX MallbIX
MEPHOIOB U TIABHBIX MOJArPYII; CYIIHOCTh PEAKIM HOHHOTO 0OMEHa;

xapakmepu306ams: XAMUYECKUE 3JIEMEHTHl (0T BOJOPOAA J0 KajblMsi) Ha OCHOBE HX
MoJIOKeHUs B nepuonndeckoil cucreme J[.M.MenneneeBa u 0COOEHHOCTEM CTPOEHUS HX
aTOMOB; CBSI3b MEXJIy COCTaBOM, CTPOCHHUEM U CBOMCTBaMU BEIIECTB; XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX BEIIECTB;

onpedenamp: COCTaB BEIIECTB MO MX (QopMmyliaM, MPHHAUIEKHOCTh BEIIECTB K
OTIpe/IeIEHHOMY KJIacCy CO€IMHEHUH, THIbl XMMUUYECKUX PEaKIHi, BaJICHTHOCTh U CTENEHb
OKHCJICHHS 3JIEMEHTa B COSIMHEHUSIX, TUIl XMMUYECKOH CBSI3U B COEIMHEHUSAX, BO3MOXKHOCTh
MPOTEKAHUS PeaKuii HOHHOTO OOMEHa;

cocmagnams. GOPMyNIbI  HEOPraHMYECKUX COEAMHEHHM M3YyYEHHBIX KIJIACCOB; CXEMBI
CTpPOEHHsI aToMOB IepBbIX 20 s1meMeHTOB nepuoanyeckor cucreMsl J[.M.Menneneesa;
ypaBHEHUS XMMUYECKHUX PEaKIIHii;

8bIYUCTIAMb. MACCOBYIO JOJTI0 XUMHUYECKOTO JIEMEHTa M0 (popMysie COeAMHEHHs]; MaCCOBYIO
JIOJTIO BEIECTBA B PAacTBOpPE; KOJIMYECTBO BEIIECTBA, OOBEM WM MAacCy IO KOJIUYECTBY
BelIeCTBa, 00bEMY MJIM Macce peareéHTOB WK MPOAYKTOB pPEaKIIHH;

UCIOJb30BaTh TMPHOOPETEHHbIE 3HAHMS W YMEHHS B IPAKTHUYECKOH JEATENbHOCTH H
MTOBCETHEBHOM >KU3HU IS

6e30macHOro 0OpaleHus ¢ BEIeCTBaMH U MaTepUajIaMu;

9KOJIOTUYECKU TPAMOTHOT'O ITOBE/ICHUS B OKPYKAIOLLIEH cpene;

OLIEHKU BJIMSHUSI XUMHUECKOTO 3arpsS3HEHUS OKPYXKAIOILEH cpesibl Ha OpraHu3M YeJIOBEKa;
KPUTHUYECKON OLIEHKH MH(OPMAIMH O BELIECTBAX, UCIOIb3yEMBIX B OBITY;



e IIPUTOTOBJICHHUS PACTBOPOB 33JaHHON KOHLIEHTPALUU.

B pe3ynbrare u3ydyenus yueOHOro npeamera «XuMus» Ha ypoOBHE OCHOBHOI'O 00ILero 0Opa3oBaHUs:
BBIIIYCKHMK HAYYUTCH

® XapaKTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHUSA: HAOIIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT;

® OIUCHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BELIECTB, BBLACTAS HUX
CYLIECTBEHHbIE IIPU3HAKHY;

® PaCKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IOHATHH «aTOM», «MOJEKYJa», «XUMHYECKUN
JIEMEHT», IIPOCTOE BEILECTBO», «CJIOXKHOE BEUIECTBO», «BAJIECHTHOCTb», «XMMHUYECKAs peakLus»,
HCIO0JIb3YS 3HAKOBYIO CUCTEMY XUMMH;

® PaCKpbIBaThb CMBICI 3aKOHOB COXPAaHEHHUS MacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOM TEOpHH; pa3IndyaTh XUMUYECKUE U (PU3HUECKUE SABICHUS;

® Ha3bIBaTh XUMUUYECKUE DJIEMEHTHI;

® OTIPE/IEISITh COCTAB BEIIECTB 10 UX (PopMyIiam;

® ONIPEJEINIATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEAMHEHUSIX;

® ONIPEJEIIATH TUIl XUMUYECKUX PEaKIui;

® Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHUS XUMUUYECKUX PEAKLIN;

® BBIBIIATh IIPU3HAKH, CBHUJAETEIBCTBYIOIIME O IPOTEKAHMM XHMHUYECKOM pPEAKLUU IIpU
BBITNIOJIHEHUY XMUMUYECKOIO OIIbITA;

® COCTaBIISATh (DOPMYJIbI OMHAPHBIX COCTUHEHUH;

® COCTaBJISATh YPABHEHUSI XMMUUECKUX PEAKIIUL;

e co0OI01aTh NpaBuia 0e3onacHol paboThl IPU NPOBEAEHUH OIBITOB;

® [10JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

® BEIYHCIISITH OTHOCUTEIILHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

® BEIUHUCIISATH MACCOBYIO JI0JII0 XUMHUYECKOTO 3JIEMEHTa M0 (OpMyJie COCTUHEHNUS;

® BEIUUCIIATh KOJMYECTBO, O0BEM WM Maccy BeIIecTBa IO KOJUYECTBY, 00BbEMy, Macce
pEeareHToOB WM IPOAYKTOB PEAKIINH;

® XapaKTepu30BaTh (PU3NYECKHE U XMMHMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOpOJa U
BOJIOPOJ1a;

® [10JTy4aTh, COOMpaTh KMCIOPOA U BOJIOPO;

® Pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KHUCIOPO/, BOJAOPO;

® pacKpbIBaTh CMBbICT 3aKOHa ABOTaipo;

® PacKpbIBAaTh CMBICI MOHATUHN «TEIIOBOM 3(PPEKT peakinumn», «MOJSPHBIA 00BEMY;

® XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBONCTBA BOJIbI;

® PacKpbIBAaTh CMBICT MIOHSATHUS «PaCTBOPY;

® BEIYHCIISITH MAaCCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [IPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOTO BEILIECTBA;

® Ha3bIBaTh COEUHEHMS U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

® XapaKTepu30BaTh (PU3NUECKUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB: OKCUAOB, KMCJIOT, OCHOBAaHUM, COJICH;

® OMIPENENATh IPUHA/IEKHOCTD BEIIECTB K ONpeAeIEHHOMY KJlacCcy COEIMHEHHI;

® COCTaBIIAThH (POPMYJIBI HEOPTaHUUECKUX COEIMHEHUI U3yUEeHHBIX KJIaCCOB;

® [I[POBOJUTH OINBITHI, TOATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOpPraHMYECKUX BEIECTB;

® pacro3HaBaTh OMNBITHBIM IIYTEM pacTBOPbl KUCJIOT M IIEJIOYEH IO W3MEHEHHUIO OKpPaCKH
MHIMKATOPa;

® XapaKTEepU30BaTh B3aHMOCBSI3b MEX Y KIacCaMHU HEOPraHUUECKUX COCIUHEHMI;

e packpbIiBaTh cMbIci [lepuoanueckoro 3akona /[.1. Menneneesa;



® 00BSACHATH (PU3UUYECKUN CMBICT aTOMHOTO (TIOPSIAKOBOTO) HOMEpa XMMHYECKOTO JJIEMEHTA,
HOMEPOB Ipynnbl U nepuojaa B nepuoanyeckon cucreme /.M. Menaeneesa;

® 00BACHATHh 3aKOHOMEPHOCTH M3MEHEHHUSI CTPOCHHSI aTOMOB, CBOMCTB JIEMEHTOB B Tpejesax
MaJIbIX MEPUO/IOB U IIABHBIX MOATPYIIIT;

® XapaKTEepPU30BaTh XMUMHUYECKHE OJEMEHThl (OT BOJOpPOAA OO KajbIlMsi) HAa OCHOBE WHX
MOJIOXKEHUS B epuoandeckoi cucreme /(.M. MenaeneeBa 1 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

® COCTaBJISATh CXEMbI CTPOECHUS aTOMOB IepBbIX 20 371€MEHTOB nepuoandeckoi cucremsl 1.
Menneneena;

® PACKPBIBATh CMBICII MOHITUI: «XUMUYECKas CBS3bY, «AJIEKTPOOTPUIIATEIBHOCTDY;

® XapaKTEePU30BaTh 3aBUCUMOCTh (PU3UUYECKHX CBOMCTB BEIIECTB OT THUIA KPUCTAJUITMYCCKOU
pELIETKH;

® OIIPE/ICIIATh BUJI XUMUYECKON CBSI3U B HEOPTaHUUECKUX COCAUHEHUSX;

® 300paKaTh CXEMBbI CTPOCHHS MOJEKYJT BEIIeCTB, OOpPa30BaHHBIX pPAa3HBIMU BUIAMH
XHUMHYECKHUX CBSI3CH;

®paCKpbhIBaTh  CMBIC  TOHSATHUH  «HOH»,  «KAaTHOH»,  «AHUOH»,  (AJEKTPOJHUTHI»,
CHEDJICKTPOJIUTB», «JIEKTPOIUTHUECKAsT JUCCOLMALMSY, «OKUCIUTEIbY, «CTETMECHb OKHCICHUS»
«BOCCTaHOBUTEILY, KOKHCIICHUEY, «BOCCTAHOBJICHHUE;

® OIIPEJIETATh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCIMHEHNUH;

® PACKpBIBATh CMBICII TEOPUH JICKTPOIUTHUECKOU TUCCOIHAIINY;

® COCTABJISITh YPABHEHUS JIEKTPOJUTHUECCKON JUCCOLUMALIMU KUCIIOT, IIEI0YEH, COTIEH;

® O0BSICHATH CYIIHOCTh MPOLIECCa AIIEKTPOJUTUUYECKON JUCCOLMALMU W PEAKIUNA HOHHOTO
oOMmeHa;

® COCTaBIIATh MOJIHBIE U COKPAIICHHbIE HOHHBIE YPABHEHHSI peaklui 0OMEHa;

® OIIPE/ICTIATh BO3MOXKHOCTD MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa;

® IPOBOJINTH PEAKITUH, MOITBEPKIAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIICCTB;

® OIPEJIENATh OKUCIUTENb U BOCCTAHOBUTEIIb;

® COCTaBIISITh YPABHEHUSI OKUCITUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

® Ha3bIBaTh (DaKTOPHI, BIUSAIOIINE HA CKOPOCTh XMMHUYECKON peaKIlny;

e KJTacCU(UIIMPOBATH XUMHUECKHE PEAKITUH IO PA3IMYHBIM MPU3HAKAM;

® XapaKTEepU30BATh B3aUMOCBSI3b MEXKY COCTaBOM, CTPOEHUEM U CBOMCTBAMHU HEMETAILIIOB;

® [I[POBOJUTH OMBITHl MO TOJNYYEHHUIO, COOMPAHHIO M M3YyYECHUI0 XHUMHUYECKUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIOTO ra3a, aMMHuaKa;

® PaCIIO3HABATh OIBITHBIM ITyTEM Ta3000pa3HbIe BEIECTBA: YIJIEKUCIIBIN Ta3 U aMMHUaK;

® XapaKTEepPU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAJIJIOB;

® Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO UX (opMyJie: METaH, 3TaH, STUJIEH, METAHOJI, dTaHOJI,
MJIMUEPUH, YKCYCHAsl KHUCJI0TAa, aMUHOYKCYCHAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, OJICMHOBAs KUCIIOTA,
IJII0K033;

® OIICHUBATh BIMSHUE XUMHUYECKOTO 3arPsI3HCHUS OKPYKAIOIIEH Cpelbl Ha OPTaHU3M YEJIOBEKa;

® IPaMOTHO 00paIaThCs C BEIMIECTBAMU B TIOBCETHEBHOM JKU3HU

® OIIPE/ICIIATh BO3MOKHOCTh MPOTEKAHUS PEAKIIM HEKOTOPBIX MPEACTAaBUTEIEH OPraHMYECKUX
BEILIECTB C KUCIOPOJIOM, BOJOPOJIOM, METAINIAMU, OCHOBaHUSIMU, TaJIOT€HAMM.

BLIHYCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:

® BBLIJIBUTaTh U MIPOBEPSITH IKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX BEILIECTB HA
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTU BCTYIATh B XUMUYECKUE PEAKIIUHU, O XapaKTepe U
MPOIYKTAX PA3TUIHBIX XUMUUECKUX PEAKIIHIA,

® XapaKTEepPU30BaATh BEIIECTBA 10 COCTaBYy, CTPOECHUIO U CBOMCTBAM, YCTaHABIMBATh IPUUMHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY JAaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

® COCTaBJISITh MOJIEKYJISIPHBIC ¥ TIOJIHBIE HMOHHBIC YpPAaBHEHHS 110 COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;



® [IPOrHO3UPOBATH CHOCOGHOCTL BCIICCTBA MMPOABJIATH OKHCJIINTCIbHBIC 150)07%0
BOCCTAHOBHTEJIbHEIEC CBOMCTBA C YUCTOM CTEIleHEN OKHUCIICHUS DJIEMCHTOB, BXOAAIIIUX B €TI0 COCTAaB,

® COCTaBIISITh ypPaBHEHUS peaKUUd, COOTBETCTBYIOIIMX IIOCJIEI0BATEIbHOCTH MPEBpaICHHM
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

®BLIJIBUTaTh U TPOBEPSITh HKCIEPUMEHTAIbHO THUIOTE3bl O pe3yjbTaTaXx BO3IACHCTBUS
pa3anyYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKOUN peaKkinu;

® MCIIOJIb30BaTh HpHOGpeTCHHBIG S3HAHUA Ui 3KOJOIMYCCKHM TI'PaMOTHOIO TIIOBCACHHUA B
OKpY>KalollEeH Cpelie;

® [ICII0JIb30BAaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMH TPH BBINOJIHEHUU TMPOEKTOB U
yueOHO-HCCIIeIOBAaTEeNIbCKUX 3a/1ad MO0 W3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYEHHs] M PAacllO3HABAHUS
BELIECTB;

® 00BEKTUBHO OLIEHWBATh UH(OPMAIIUIO O BEIIECTBAX U XMMHUECKUX MPOIIeCccax;

® KPUTUYECKH OTHOCHUTHCA K IICEBIOHAYYHOW HH(pOpMaluu, HeI0OpOCOBECTHOW peKjIame B
CpeacTBax MaccoBoi MH(pOpMaLINK;

® 0CO3HaBaThb 3HAYCHUC TCOPCTUYCCKHUX 3HAHUU IO XUMHHU JJISL HpaKTI/I‘-IeCKOﬁ ACATCIIbHOCTHU
YeNoBeKa;

® CO3aBaTb MOJACIN U CXEMbl JIs1 PCIICHUA y‘ICGHI)IX W IIO3HABATCJIbHBIX 3aJa4d, IIOHHUMAaTb
H€O6XOIII/IMOCTB CO6JHOI[€HI/I$I HpGILHHCﬁHHﬁ, npeaiaraCMbiX B HHCTPYKHOUAX II0 HCIIOJIB30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U AP.

Conep:xanue y4eOHOI0 npeaMera
8 kaacce

Paznen 1. OcHOBHbIe NMOHATHS XUMHH (YPOBEHb ATOMHO- MOJICKYJISIPHBIX NPeICTABJICHMI)

[Ipenmer xumuu. XUMHUS Kak 4acTh €CTECTBO3HaHHUs. BemecrtBa um ux coiicTBa. MeTonbl
MO3HAHUS B XMMUHU: HabmI0JeHue, skcriepuMeHT. [Ipuemsl Oe3omacHoi paboThl ¢ 000pyI0BaHUEM U
BeniectBamMu. CTpoeHHE MJIaMEHH

Uucteie BemectBa U cMecd. CrnocoObl OYMCTKH BEIIECTB: OTCTauBaHUE, (UIBTPOBAHHE,
BbIIIApUBAHUE, Kpucmaiiusayus, oucmuanayus. Orusndecknue 1 XUMUYECKUE SBJICHUS. XUMHUYECKUE
peakuuu. Ilpu3HakM XMMHUYECKMX pEaKIUil U YCIOBUS BO3HUKHOBEHHMS M TEUYEHHUS XUMHUYECKUX
peaKuuid.

ATOMBI , MOJEKYJIbl M HOHBI. BeliecTtBa MOJIEKYISPHOTO U HEMOJIEKYJISPHOTO CTPOECHUSI.
Kpucrannuueckne n amopgubie BemiectBa. Kpucramnuueckue pemieTku: HOHHasl, aTOMHAas U
MOJIEKYJIIpHas. 3aBUCUMOCTb CBOWMCTB BEIIECTB OT THUIMA KPUCTAINIMYECKOM pemieTku. IIpocteie u
CIIO)KHBIE BellecTBa. XMUMHUYECKUN 3JeMeHT. MeTamibl 1 HeMeTaulbl. ATOMHAsl €IMHUIA MacChl.
OTHocuTeNnbHAs aTOMHas Macca. SI3bIK XUMHUH. 3HAKH XUMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTBa. Xumuueckue ¢popmyibl. OTHOCUTENbHAs MOJIEKYIsipHas Macca. KauecTBeHHBIN 1
KOJIMYECTBEHHBI COCTaB BelIecTBAa. BrlumcieHune mo xumuueckuM (opmymnam. MaccoBast momst
XUMHUYECKUX 3JIEMEHTOB B CJIOKHOM BEIIECTBE

BaneHnTHOCTH XMMHUECKUX 37IeMEHTOB. Omnpe/ienieHre BaJeHTHOCTH 3JIEMEHTOB M0 GopMyiamM
OuHapHBIX coeauHeHUU. CocTaBlieHnEe XUMUYECKUX (POPMYIT 11O BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE€ y4€HHME. 3aKOH COXpaHEHUsi MacChl BEIIECTB. Kuzup wu
nesrenbHocTbM.B. JIoMoHOCOBa. XUMU4ecKkne ypaBHEHUS. TUITBI XUMHUYECKUX PEaKIIUN
IIpakTnyeckue padorsI:

e [lpaBuna TeXHHUKH O€30MACHOCTH NpH pPabOTe B XMMHUYECKOM KaOMHeTe. 3HAKOMCTBO C
1ab0paTOpPHBIM 000PYIOBAHUEM.
e (OuuncTKa 3arps3HEHHON TOBAPEHHOM COJIH.
PacuerHble 3a1aun. BriunciieHne OTHOCUTEIHHONW MOJEKYISPHONH Macchl BellecTBa Mo Gopmyiie.
Brrunciienne MaccoBOM 107U 3JIEMEHTA B XMMUYECKOM COCIUHEHUHU. Y CTAaHOBJICHUE MPOCTEHIIEH
(hopMyIbI BEHIECTBA MO MACCOBBIM JIOJISIM DJIEMEHTOB. BBIYHMCICHUS M0 XMMHYECKUM ypaBHEHUSM
MacChl WM KOJIMYECTBA BELIECTBA MO M3BECTHOM Macce WIM KOJIUYECTBY OJHOIO M3 BCTYMAKOLIUX
WJTU TIOJTYYAIOIINXCS B PEaKI[UU BELIECTB.



Kucnopon. Haxoxnenne B mnpuponme. I[lomyuenue kucimopoma B J1adopaTopuu U
MIPOMBIIEHHOCTH. PU3HUECKHE U XUMUYECKHE CBOMCTBa Kuciaopopa.. [IpuMeHeHue kuciopona.
Kpyrosopot kucnopona B nmpupozae. O30H , ajsioTporus Kuciiopoja. Bo3ayx u ero cocras. 3anura
aTMoc(hepHOro BO3/lyXa OT 3arpsi3HEHUH.

Bonmopon. Haxoxnenue B mnpupone. [Monydyenue Bomopoma B jaboparopuu U
MIPOMBILUIEHHOCTH. PU3HUECKUE U XMMUYECKHE CBOKMCTBA BOJOPOJa. Boaopos — BOCCTaHOBUTEIb.
Mepsl 6e30macHOCTH ITpu pabdote ¢ BogopoaoM. [Ipumenenne Bogopoa.

Boga . MeTonbl onpenenenus cocraBa BOAbl — aHAINU3 U CUHTE3. DU3NUecKue U XUMUYECKUE
cBOHCTBa BOJbl. Boja B mpupoae u crocoObl ee OYMCTKU. Alparusi BoJbl. XUMHUYECKHE CBOMCTBA
Bogpbl. [Ipumenenue Boael. Boga — pactBopurens. PactBopumocts BemecTB B Boje. OnpeneneHue
MacCOBOM J0JIM PACTBOPEHHOI'O BEILIECTBA.

KonnuectBennble oTtHomeHuss B xuMuu. KommyectBo BemiectBa. Moisb. MonsipHas macca.
3akon ABoraapo. MomspHbld 00beM Ta30B. OTHOCHTENIbHAs TUIOTHOCTh Ta3oB. OObEMHBIC
OTHOLLIEHUS ra30B TP XUMHUYECKUX PEAKIIUIX.

Baxneiiime kinaccel HEOpPraHWYEeCKHX coequHeHwmid. OKCHUIBL: COCTaB,  KJIacCHU(UKAIIHS.
OcHOBHbIE U KHUCIIOTHBIE OKcuAbl. HoMeHknarypa okcuoB. @U3NUECKUE U XUMUYECKHUE CBOMCTBA,
MOJy4YCHUE, TPUMEHEHUE OKCHJIOB.

I'uppokcunsr . Krnaccuduxamumss runpokcunoB.  OcnoBanusa. CocrtaB. Ilenoun u
HepacTBOopuMble OocHOBaHMs. HomeHnkiarypa. @u3nyecKkue U XMMUYECKHE CBOMCTBA OCHOBAHMHIA.
Peakuus nefitpanuzanuu. [lonydenue. [Ipumenenue. AMboTepHbIe OKCUIBI U TUIPOKCH/IBI

Kucnotel: coctaB, kiaccudukanus U HOMEHKJIaTypa. Ou3ndeckne U XMMHUYECKHE CBOHCTBA
KHUCJIOT. BBITECHUTENBHBIN sl METAILIOB

Comu.: cocraB, KiaccupuKamus ¥ HOMEHKIATypa. Du3nyeckrne M XUMHUYECKHE CBOWCTBA
coneil. PactBopumocTh coseil B Boje. XUMUYECKHUE CBOMCTBA COJIEH CIOCOOBI MOTYYSHHS COJICH.
[IpumeHenue coneit

['eneTnueckast CBSI3b MEKy OCHOBHBIMH KJIaCCAMU HEOPraHUYECKUX COCTUHEHUII.

Pasnen 2. Ilepuoaumyeckuii 3aKOH W NEPHOJAMYECKAS CHCTEeMAa XHMHMYECKHX 3JI€MEHTOB
JA.N.MenneneeBa. CTpoeHue aroma

[lepBpie MOMBITKH KIacCU(PHUKAIUM XMUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOJIHBIX
3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA MIETOUYHBIX METAIUIOB U raJOT€HOB. biraropoiHbIe ra3bl.

[Tepuonnueckuii 3axkon [[. M. MenneneeBa. Ilepronnueckas cucremMa Kak €CTECTBEHHO-
Hay4Has  KjgacCU(UKAIMsi XUMHUYECKHX OJJeMeHToB. TabnuyHas ¢dopma TpencTaBlICHUS
KimaccupuKanusg XuUMUYecKux oseneMeHToB. CTpykTypa Tabmuisl «[lepuoanueckas cucrema
xumuueckux snemeHtoB [I. M. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmel, nepuojsl.
Ou3ndecKuii CMBICT MOPAIKOBOTO JIEMEHTa, HOMepa Mepuojia, HoMepa rPyHbl (s SJIEMEHTOB A-
rpymnmn).

CtpoeHue aroma: siApO M DIEKTpOHHas obOojouka. CocTaB aTOMHBIX siiep: MPOTOHBI U
HEUTpOHBI. M30Tombl. 3apsii aTOMHOTO sapa, MAacCOBOE YHUCIO, OTHOCHUTENbHAs aTOMHAas Macca.
CoBpemenHas HOpMYITHPOBKA MOHITHS «XUMUYECKUN DIIEMEHT.

DOnekTpoHHass O0O0JI0YKAa aroMa: IMOHATHE OO0 DSHEPreTHYECKOM YpPOBHE , €ro EeMKOCTH.
3anoJIHeHHE JEKTPOHHBIX CJI0EB y aTOMa 3JIEMEHTOB IIEPBOT0 — TPEThEro neprooB. CoBpeMeHHast
(hopMyTUpPOBKa TEPHOIAYECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akoHa. Hayuneie noctsbkenus [[.M.MenpaeneeBa : ucrnpaBieHue
OTHOCHUTEJIbHBIX aTOMHBIX MaccC, MEPECTAHOBKU XUMHUYECKHX IJIEMEHTOB B MEPUOJINYECKON CUCTEME.
Kuznb u gestensHocTh Jl. . Menneneena.

Crpoenne aroma. CocraB aTOMHBIX saep. DJIEKTpoHbl. M3oTonsl. CTpoeHHE 3IIEKTPOHHBIX
00oouek aToMoB MepBbIx 20 31eMeHTOB nepuoaudeckoi cucrems! J. 1. Menneneesa.

JlaGoparopHble onbIThbl. B3anMoneicTBUEe TUAPOKCHIA LIMHKA C PAaCTBOPAMH KHCIOT M
LIET0YEH.

Pa3nen 3 CTtpoeHue BenecTn



3JI€KTpOOTpI/II_[aTeJIBHOCTL XAMUYCCKHX 3JIEMEHTOB. (OCHOBHBIC BHUBI XUMHYECKOM CBS3U:
KOBAJICHTHasA HCIOJISAPHAas, KOBAJICHTHAA IIOJIApHAasA, HWOHHAas. BaneHTHOCTh 3IE€MEHTOB B CBETE
BHGKTpOHHOﬁ TCOpHUU. CrereHb OKUCIICHHS. HpaBI/IJIa OmnpeaAcICHUA CTCIICHU OKUCIICHUS 3JICMCHTOB.

9 kJjacce

Pazjnen 1. MHoroo0pa3ue XuMH4YeCKHX pPeaKui

Knaccugukaius XuMHUECKUX peakluii: peaklui COeTUHEHHNS,
pas3ioXkeHus, 3amelieHusi, ooMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTENb,
BOCCTAHOBUTENb, IPOLECCHI  OKHCIEHUS M  BoccTaHOBiIeHHA. (CocTaBieHUE  ypaBHEHUU
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN C ITOMOIIIBIO METO/Ia AIEKTPOHHOTO OaaHca.

TennoBble 3¢ (eKThl XUMUYECKUX peakluil. DK30TepMUYECKHE U 3HJOTEPMUYECKHE PEAKIIUH.
Tepmoxumuueckue ypaBHeHUs. Pacuérbl 10 TEPMOXUMHUUYECKUM YPAaBHEHHUSIM.

CKOpoCTh XMMHYECKUX peakiuil. PakTophl, BIMSIOIIME HA CKOPOCTh XUMHUYECKHX PEaKIHH.
[lepBoHauanpHOE mpezcTaBieHue o kKaranusze. OOparumble peakuuu. lloHATHE O XUMHUYECKOM
PaBHOBECHH.

XYUMHYECKHE PEAKLUU B BOJHBIX PACTBOpax. OJEKTPOIUTHI W HEINEKTPONUTHI. VIOHBI.
Karuonsl u anuonsl. I uopamnas meopus
pacmeopos. DNEKTPOINTHIECKAs IUCCOLUALMS KUCIOT, OCHOBAaHHM
u coneit. Ciiabble U CHIIbHBIE 3JIEKTPOINThL. CTENeHb IUCCOLUALHH.

Peakuuu nonHoro ooMeHa. Y cioBus TeUEHUS peaKIMi HOHHOTO
oOMeHa 10 KoHIa. XMMUYECKUEe CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX COCTUHEHUN B CBETE
MIPECTAaBICHUH OO0 AJIEKTPOJIUTUYECKONW JUCCOLMALMU U OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX
peakuusx.

Iouamue o euoponusze coeii.

JleMoHCTpanum:

IIpumepsl 3K30- M 3HAOTEPMHUYECKHX peaknuil. B3aumonelcTBME LHMHKA C COJSHOM W
YKCYCHOM KHCIJIOTOM. B3auMozeicTBue rpaHyJIMpOBAaHHOIO LIMHKA M LMHKOBOW IBUIA C COJITHOU
kucinotoi. B3aumonelictBue oxcuna meaum (II) ¢ cepHoil KHCIOTON pa3HOM KOHIEHTpALUH IPU
pa3HBIX TEMIIEpaTypax.

I'openue yris B KOHLIEHTPUPOBAHHOM Aa30THOW KHUCIJIOTE. I'OpeHHe cepbl B PACILIABICHHON
cenurpe. McnblTaHne pacTBOPOB BEIIECTB HA JIEKTPUUYECKYIO MPOBOAUMOCTD. JIBHKEHHE MOHOB B
JIEKTPUYECKOM IIOJIE.

IIpakTH4eckue padboTsbI:
N3yuenne BIusHUS YCIOBUM IPOBEICHNS XUMUYECKON peaklMK Ha €€ CKOPOCTb.
Pemenne skcnepuMeHTaNbHbIX 3agad 1Mo TeMe «CBOMCTBAa KHCIOT, COJEHW M OCHOBAaHUM Kak
JIEKTPOJIATOB

JlaGopaTopHble onbIThI: Peakiiun oOMeHa MeX/1y pacTBOpaMH JIEKTPOIUTOB

Pacyernble 3a1a4n: BeruucineHus no TepMOXMMHUYECKUM YPABHEHUSAM PEAKIIHIA.

Pazngen 2. MHoroo0pasue Bemecrn

Hewmerannel. T'anorensl. IlonoxxeHne B NEpUOAMYECKON CHUCTEME XMMHUYECKUX DIJIEMEHTOB,
CTpoeHue ux aToMoB. Haxoxnenue
B IIpupoje. PU3n4ecKre U XMMHUYECKHE CBOICTBA raJIOr€HOB.

CpaBHuTeNbHAs XapaKTepUCTHUKa rajoreHoB. [lonydyeHne M MpUMEHEHHE TajJoTe€HOB. XJIOpP.
dusnyeckue U XUMUYecKHe cBoiicTBa xjopa. [Ipumenenue xiopa. Xnopoogopon. dusnueckue
ceorctBa. llomyuenue. CongHass kucnora um e€ conu. KadyecTBeHHass peakuus Ha XJIOPHI-HOHBI.
Pacrnio3HaBanue xj0pu0B, OpOMHUI0B, HOAUIOB.

Kucnopon u cepa. IlonoxxkeHue B NEPUOAMYECKOM CHUCTEME XHUMHYECKHX HJIEMEHTOB,
cTpoeHue ux atoMoB. Cepa. AJJIOTpOIHUs CEPBHI.

duznyueckue M XUMUYeckue cBoiicTBa. Haxoxxnenume B mpupoze. IlpuMeHneHue cepsl.
CepoBonopoa. CepoBoOpOIHASI KUCIOTA U €€ COJIU.



KavectBennas peaxiust Ha cyiabpuu-uonsl. Oxcuna cepbi(IV). @usnueckue M XUMHYECKUE
cBoiictBa. [I[pumenenue. CepHucras kuciorta u € conu. KadecTBeHHast peakius Ha CyJb(PUT-HOHBI.
Oxkcun cepsi(VI).

CepHas kucinora. XUMHUYECKHE CBOMCTBAa pa30aBJIEHHONW M KOHIICHTPUPOBAHHON CEpHOM
kuciaoTel. KauecTBeHHast peakuuss Ha Cyinb(paTHOHbl. XHUMHUYECKHE pPEaKIUH, JIeXKallie B OCHOBE
MOJIyYEHUS] CEPHOU KUCIIOThI B IPOMBIIUIEHHOCTH. [[puMeHeHne cepHOi KHCIIOTHI.

Azot u docdop. Ilonoxenue B IEpHOAMUECKON CUCTEME XUMHUYECKUX AIIEMEHTOB, CTPOCHHUE
UX aToMOB. A30T, pU3NYECKUE U XMMHUYECKUE CBOMCTBA, MOJy4YeHHE U mpuMeHeHue. Kpyrosopot
azota B npupoae. AmMmuak. ®Pusznueckue U XUMHUYECKHE CBOWCTBA aMMHaKa, IOJIyYEHHE,
npuMeHeHue. Conu aMMOHUS. A30THasi KMCIIOTa U €€ cBoicTBa. OKHUCIUTEIbHBIE CBOMCTBA a30THOMN
KUCHOTHL. [lomydenne a30THOM KUCIOTHI B Ja0opaTopun. XUMUYECKHE PEAKIINH, JISKAIIHEe
B OCHOBE IIOJIYYE€HHS a30THOM KHUCIOTHI B IPOMBINIIEHHOCTH. [IpuMenenune az3oTHoi kuciaotsl. Conu
a30THOM KHUCJIOTHI M UX MIPUMEHEHHUE. A30THBIE yI00pEHUSI.

®dochop. Amnorponus docdopa. Ousnueckne U xuMuueckue cBoricTtBa docdopa. Oxcun
dochopa(V). Docthopnas kucnora u e€ conu. PochopHbie yIoOpeHHSL.

VYrnepon u kpemuuil. [lonoxxeHne B nepuognveckoil cucreme
XMMHYECKHUX 3JIEMEHTOB, CTPOEHUE MX aTOMOB. Yriepona. Asiotponusa yrieponaa. dusznueckue u
XUMHUYECKHE CBOMCTBa yriepona. AjcopOuus. YrapHblii ras, cBOHCTBA U (PU3MOIOTHYECKOE
JEUCTBHAE HA OPraHu3M. YTJIEKUCIBIN ra3. YTroybHas KUcioTa U e€ conu. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbl. KpyroBopot yriepoaa B npupozae. OpraHudeckie COeIMHEHUs yriiepoia.

Kpemuuii. Oxcun kpemuusa(1V). Kpemuuenas kucnora u e€ conu. Cmexno. Llemenm.

Meramnbl. [lonoxeHue MeTaiOB B IMEPUOJAMYECKOW CHCTEME XMMHYECKUX HIIEMEHTOB,
CTpOEHUE MX aTOMOB. Metaiuinueckas CBs3b. PU3MYECKHE CBOWMCTBA METAIOB. Ps akKTMBHOCTH
METAJJIOB (RJIEKTPOXUMHUYECKUI Psifl HAMpPsDKEHUH METauioB). XHMMHUYECKHUE CBOWMCTBA METAIIIOB.
Oo6mmue ciocoOb! monydeHus MeTauioB. CIutaBsl METAJIIOB.

[{enounsle MeTasuibl. [lonoxkeHne MENOYHBIX METAIJIOB B MEPUOJAMYECKON CHCTEME, CTPOCHUE UX
atoMoB. Haxoxnenue B mpupoze.

®u3nueckue M XHUMHYECKHE CBOMCTBA IIEJIOYHBIX MeETaIoB. [IpuMeHeHue uIenoYHbIX
METAJUIOB U UX COCIMHEHUH.

[[lenounozemenbHble  MeTawibl.  llonokeHue  MEIOYHO3EMENbHBIX  METAUIOB B
IIEPUOIUYECKON CUCTEME, CTPOCHHE X aToMOB. Haxoxzaenue B mpupoae. Marauii u KajibLuii, Ux
BakHeHIIMe coeAMHEeHUs. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

Amomunuii. IlonoxkeHue amOMUHHSA B MEPUOJUYECKOW CHUCTEME, CTPOEHUE €ro aroma.
Haxoxnenne B mnpupone. dusmueckue M XUMUYECKHE CBOICTBAa amoMuHusA. IIpuMeHeHue
ATIOMUHUS. AM(POTEPHOCTh OKCHIA ¥ TUIPOKCHIA ATTFOMUHUSI.

Keneso. [lonoxenue xeneza B IEPUOANUECKON CUCTEME, CTPOCHHE €ro aToMa. HaxoxaeHue
B mpupoae. Pusznyeckue M XUMHUYECKHE CBOMCTBa jkeje3a. BaxHeilline coequHeHUs jKemesa:
okcuabl, ruapokcunbl u conu kenesa(ll) u xenesa(Ill). KauectBennsle peakiuu Ha HOHBI Fe2+ u
Fe3+.

JdemoHcTpaumuu:

®duznyeckue cBoicTBa rajoreHoB. [lomyueHue XJ0poBoIOpoAa U PACTBOPEHHE €r0 B BOJIE.
Annorponueie Moaudukanuu cepbl. OOpa3ipl NPUPOAHBIX Cylb(umoB u cyiabdartoB. [lomyueHue
aMMHaKa M ero pactBopeHue B Bojie. O3HakomIIeHHE ¢ 00pa3iiaMu IPUPOAHBIX HUTPATOB, ocdaToB
Monenu KpUCTaNIMYeCKUX PEMIETOK alMasa U rpaduTa.

3HAKOMCTBO € 00pasllaMy MPUPOAHBIX KapOOHATOB M CHIIMKATOB 3HAKOMCTBO C OOpasliamMu
BAKHEUIINX COEAMHEHUIN HATpHs, Kallis, MPUPOJHBIX COEIMHEHUM KalbLMs, pyAaMH XKele3a,
COCMHEHUSIMH allfOMMHUS. B3aumonelcTBHE IIETOYHBIX, MIETIOYHO3EMENbHBIX METAUIOB U
aOMHUHMS ¢ BoAol. CKUraHue jkene3a B KUCIOpO/Ie U XJIOpE.

IIpakTHyeckue padboTsbi:

[Tonyyenue COITHON KUCIIOTHI U U3yYEHUE €€ CBOMCTB.

Pemrenne skcnepuMeHTaNBHBIX 3a4a4 1o Teme «Kucnopon u cepa»

ITonyuyeHne amMmmuaka U U3y4eHHE €ro CBOMCTB.

[Tonyuenue oxcuna yriepozaa (IV) u uzydenue ero cBoicTB. Pacrmo3HaBanue kapOOHATOB.



Pemrenue skcnepuMeHTANbHBIX 3aa4 10 TeMe «MeTauibl U UX COSTUHEHUS.
JlaGopaTopHble ONBITHI:
BoiTecHeHue ranoreHaMu Jpyr Ipyra U3 pacTBOPOB X COCAMHEHUI.
KadectBennsie peakuuu cynbGu-, CyabdUT- U cyabdaT- HOHOB B PaCTBOPE.
O3zHakoMJIeHHE ¢ 00pa3aMu cephl U €€ MPUPOTHBIMUA COCTUHESHUSIMHU.
Bs3auMmoeiicTBuE cojIel aMMOHUS CO IIETOYaAMU.
KauecTBeHHBIE peakiiy Ha KapOOHAT- U CUITHKAT- HOHBIL.
KadecTtBeHHas peakiiys Ha yrieKHCIIbIN Ta3.
N3zyuenne o00pa3oB MeTauioB. B3anMoaelcTBIE METAJIIOB C pacTBOPaMH COJICH.
O3HaKOMJICHHE CO CBOMCTBAMM M MPEBPAIEHUSIMHA KapOOHATOB U THIPOKAPOOHATOB.
[Tonyyenue ruApokcHIa aTIOMUHHS W B3aUMOJIEUCTBHE €ro C KHUCIOTaMUd U HIeJIoYaMH.
KauecTBennsie peakuuu Ha noHbl Fe2+ u Fe3+
PacuerHble 3a1aumn:
Brruucnenus mo XMMHYECKUM YpaBHEHHUSM MaccChl, 00bEMa WIM KOJUYECTBA BEIIECTBA OJHOTO U3
MPOJIYKTOB PEAKIMK [0 MAacCe HCXOJHOTO BEIIECTBA, OOBEMY WM KOJUYECTBY BEIECTBA,
COJIEp>KaIIero OMpeaeIEHHYIO I0I0 MpUMecei.

Paznen 3. KpaTkuii 0030p BaxkHelIIIUX OPraHMYeCKUX BeleCTB

IIpeamer opranndeckoil xumun. Heopranmdeckue 1 OpraHnyecKue COCAMHEHUs. Y TIepos —

OCHOBa XM3HH Ha 3emiie. OCOOEHHOCTH CTPOEHMSI aTOMA YIJIepo/ia B OPraHUYECKUX COCTUHEHUSX.
VYrneopoponsl. [lpenenbHble (HaChILIEHHBIE) YIIIEBOJOPOIBI.
Mertan, 3TaH, IpoNaH — IPOCTEHIINE IPEICTABUTENIN NIPEIEIbHBIX YIIIEeBOAOPOAOB. CTpyKTYypHBIE
dbopmynbl  yrieBonoponoB. ['OMONOTMYECKU psl TPEAeTbHBIX YIIIEBOAOPOAOB. [ omonory.
dusnyeckue M XUMHYECKHE CBOMCTBA IPEACIBHBIX YIVIEBOJAOPONOB. Peaknuu ropeHus u
3ameneHus. HaxoxaeHue B npupoe npeneabHblX yriaeBoaopoaoB. [Ipumenenue merana.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOA0PO/Ibl. DTUIEHOBBIN
pSA HeNpeAeNbHbIX YIIeBOAOPOAOB. OTuiieH. du3nmyeckue M XHMUYECKHE CBOMCTBA 3TUIICHA.
Peakuust mnpucoennHenus. KauecTBeHHblE peakUMuM Ha OTWIeH. Peakuus nNoauMepu3anuy.
[TonuaTriien. [lpumenenne sTuieHa.

ALIETUIICHOBBIM psAJl HENPEAEIBHBIX YIIeBOIOpoAoB. AnerwieH. CBONCTBa alleTUIICHA.
[IpuMeHeHue anernieHa.

[TpousBosHbIE yriueBo1opo1oB. KpaTkuii 0030p opranndeckux
COEIMHEHUI: OJIHOATOMHBIE CHUPTHI (METAHOJ, 3TAHOJI), MHOTOATOMHBIE CHUPTHI (3TUIEHIIUKOJIb,
TJIMIEpUH), KapOOHOBBIE KUCIOTHI (MypaBbHHAs, YKCYCHas), CIIOKHBIE 3(DUpPBI, KHUPBI, YIIEBOIbI
(rmroxo3a, caxapo3a, Kpaxmal, eJUTI0J103a), aMUHOKHUCIIOTHI, Oeiku. Pois 6ekoB B opranusme.
[TonsiTie O BBICOKOMOJIEKYJIAPHBIX BeniecrBax. CTpyKTypa IOJIMMEpPOB: MOHOMEpD, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb NMoNuMepu3aiuu. [lonuatuieH, noJunponuieH, NoJIUBUHUIXIOPHU.

JleMoHCTpanum:

Mogenu MoJsieKyd OpraHM4eckux coequHeHuil. ['opeHue yrieBoJoposoB U OOHapy:KeHHe
IIPOAYKTOB uX ropeHus. KauectBenHas peakuus Ha stuieH. Ilomyuenue stunena. PactBopenue
STUJIOBOTO crupTra B Boje. PacTBopeHue rauuepuHa B Boje. [lomydeHne m CBOMCTBAa yKCYyCHOM
KHCIOTHI. MccnenoBanue cBOWCTB XKUPOB: paCTBOPUMOCTb B BOJE U OPraHUYECKHUX PAaCTBOPUTEIISIX.
KauecTBeHHBIE peakuMM Ha IIIOKO3y M Kpaxman. O3HakoMieHHEe C oOpaslaMu U3JeIuid U3
MIOJINATHIIEHA, TOJIUIPONMIIEHA, TOJIMBUHUIXJIOpUA.

[TpakTyeckue paboOTHl CrpyNIUPOBaHBl B OJOKM — XUMHUYECKHE MPAKTUKYMBbI, KOTOpHIE
CIIy>KaT HE TOJIBKO CPEJCTBOM 3aKPEIJIEHUS] YMEHUI U HaBBIKOB, HO TAK)K€ U CPEJCTBOM KOHTPOJIA 3a
KauyecTBOM UX CPOPMHUPOBAHHOCTH.

TemaTHuyeckoe NJIAHUPOBAHUE
8 kuacc



Ne n/m | Pa3nesnbl mporpamMmMbl Kosan4yectBo
4acoB
1 OcHOBHBbIE OHATUS XUMHUHU (YPOBEHb aTOMHO- MOJIEKYJISIPHBIX 21
MIPEACTaBICHU )
2 [lepuonnyeckuii 3aKOH U IEPUOJUUECKASI CHCTEMAa XUMUYECKHX 3JIEMEHTOB 7
.. Menneneea. CTpoeHue aToma.
3 CtpoeHue BenecTB 40
UTOrO 68
9 k1ace
Ne i/m | Paspenbl mporpaMmbl KosmuecTBo
4acoB
1 MHuoroo0Opasue XHMUYEeCKHX PeaKIii 17
2 MHoroo6pa3ue BeniecTn 43
3 Kpatkwuii 0030p Ba)KHEHIINX OPraHMYECKUX BEIIECTB 8
UTOIO0 68




