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IosicHUTELHAA 3aANNCKA

Pabouas nporpamma pazpaboTaHa Ha OCHOBE:

1) Ilpukaza MunHoOpHaykun Poccum «OO6 yTBepxkaeHHH (denepaabHOro
rocyJapCTBEHHOr0 00pa30BaTEIbHOTO CTAaHJIApPTa CpPEIHEro OoOIIero
obOpazoBanusi» ot 17.05.2012 Ne413 (¢ usMeHEHHSIMN)

2) .OOII TBOY COLI Ne9.

3) .ABTOpCcKass mporpamma 1o Kypcy «Xumus i 8-11  kimaccoB
obmeobpazoBarenbHbiX  yupexaenuin» O.C. TlMabpuensna, M:/lpoda-

2016r.-128c.

YMK: oGydenue Bemetcs no ydeOHuUKy «Xumus», Epemuna B.B.,

Kyssmenko H.E., M:/Ipoda-2019r., 10xmnacc.

OO6yuenue Benercs 1o yueonuky «Xumus», Epemuna B.B., Ky3sMenko

H.E., M:JIpoda-2019r., 10xmnacc.



1.ILnanupyembie pe3yJibTaThl 0OCBOCHUS Y4eOHOI0 MpeaMera

[IporpamMma oOecnieurBaeT JOCTHXKEHUE CIIEAYIOIIUX PE3YJIbTAaTOB:

1.IlpeameTHbIC:

BbinyckHuK Ha yriiy0JIeHHOM YPOBHE HAYYUTCH:

pacKpbIBaTh Ha IMpUMEpax poJib XMMHUU B (OPMHPOBAHUU COBPEMEHHOMN
HAay4YHOM KAapTUHBI MHUpAa W B MPAKTUYECKOW JESATEIbHOCTH 4YEJIOBEKa,
B3aUMOCBSI3b MEXy XUMHEU U JPYTUMHU €CTECTBEHHBIMU HAYKaMU;
WJUTFOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHUE W 3BOJIIOLMIO OPraHUYECKOM
XUMUH KaK HAyKH Ha Pa3JMYHbIX UICTOPUUECKUX 3TAIAX €€ Pa3BUTUS;
YCTaHABJIMBATh NMPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKAY CTPOECHUEM ATOMOB
XUMHAYECKUX DJJIEMEHTOB W MEPUOAUYECKHMM HW3MEHEHHEM CBONMCTB
XUMHUYECKUX JIEMEHTOB U UX COCIUHEHUN B COOTBETCTBUU C IMOJIO)KEHUEM
XUMHUYECKUX 3JIEMEHTOB B IIEPUOINYECKON CUCTEME;

aHAJIM3UPOBaTh COCTaB, CTPOEHUE M CBOMCTBAa BELIECTB, IPUMEHSS
MOJIOKEHUSI OCHOBHBIX XHMHYECKUX TEOPUN: XHUMHYECKOTrO CTPOCHHS
OpraHuYecKux coeaquueHud A.M. byTinepoBa, CTpO€HUs aTOMa, XUMAYECKON
CBSI3U, DJIEKTPOJUTUYECKOM  JUCCOIMALMA  KHUCIOT W  OCHOBAaHUM;
YCTAHABJIMBATh IPUYUHHO-CICACTBEHHBIE CBA3M MEXKIY CBOWCTBAMH
BEILIECTBA U €0 COCTABOM U CTPOEHUEM;

IPUMEHATH [TPABUIIA CUCTEMATUYECKOM MEXAYHAPOIHON HOMEHKIIATYPhI KaK
CpPEICTBA pa3IWYCHHUs] U UACHTU(PUKAIIMM BEIIECTB IO HUX COCTaBy U
CTPOEHHUIO;

COCTaBJISITh MOJIEKYJISIDHBIE M CTPYKTYpHbIE (DOPMYJIbI HEOPTaHUYECKUX U
OpraHUYeCKHX BEIIECTB KaK HocuTesed nHGOpMAaIIKU O CTPOSHUH BEIIECTBA,
€ro CBOMCTBAx U NPHUHAJIEKHOCTH K ONPEIETIEHHOMY KJIACCy COEIMHEHNN;
OOBSICHATH TMPHUPOAY U CHOCOOBI O00pa30BaHUs XHUMHUYECKOM CBS3H:
KOBQJIEHTHON  (MOJISIPHOM,  HEMOJSIPHOM), HMOHHOM, METaUIMYECKOM,

BOJIOPOJIHOM - C LIEJIbIO0 ONPEACIICHUSI XUMUYECKOM aKTUBHOCTH BEIIECTB;



XapaKTepu30BaTh (PU3NYECKUE CBOICTBA HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB M YCTaHABJIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTB OT
THINA KPUCTAJUIMYECKON PELIETKH;

XapakTepU30BaTh 3aKOHOMEPHOCTU B HU3MEHEHHM XUMHUYECKUX CBOMCTB
IIPOCTBIX BEILECTB, BOJOPOJHBIX COCIMHCHUMN, BBICIIUX OKCHUAOB W
TUAPOKCUIIOB;

IIPUBOJNTH MPUMEPHI XMMUYECKUX PEAKLNN, PACKPBIBAIOIINX XAPAKTEPHBIE
XUMHAYECKUE CBOWCTBA HEOPraHWYECKUMX M OpPraHWYECKUX BEILECTB
M3YYCHHBIX KJIACcCOB C IIeJIbI0 MX HIEHTU(PUKALNUU U OOBSICHEHHUs 001acTu
IIPUMEHEHUS;

ONPENEIIATh MEXAaHNW3M PEAKIUU B 3aBUCUMOCTU OT YCJIOBHUM IPOBEICHHUS
peakuuu M IMPOrHO3UPOBATH BO3MOXKHOCTH IIPOTEKAHHUS XUMUYECKHUX
peaKknuil Ha OCHOBE TUIIa XUMUYECKOU CBSA3U U aKTUBHOCTU PEAreHTOB;
YyCTaHaBIMBATh 3aBUCHUMOCTb PEAKIIMOHHON CHOCOOHOCTH OPraHM4ecKUX
COCAMHEHUN OT XapakTepa B3aMMHOIO BIIMSHUSA aTOMOB B MOJIEKYJax C
LIEJIBIO IPOTHO3UPOBAHUS IPOLYKTOB PEAKIINH;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIMA U CMELICHUS
XUMHUYECKOTO PaBHOBECHUS OT Pa3jIMUYHBIX (PAKTOPOB C LIEJBIO ONPEICIICHUS
ONTUMAJIBHBIX YCIOBUM NPOTEKaHUA XUMHUYECKUX IPOLIECCOB;
YCTAaHABJIMBAaTh T'€HETUYECKYIO CBS3b MEXKIY KJIaCCaMU HEOPTaHWYECKUX U
OpPraHUYECKUX BEIECTB JJIs1 0OOCHOBAHUS NMPUHIUIHAIBHON BO3MOXHOCTH
IIOJyYECHHUs] HEOPraHWYECKUX W OPraHWYECKUX COCAMHEHUM 3aJaHHOTO
COCTaBa U CTPOCHUS,

nof0upaTh pEeareHTbl, YCJIOBHS M ONPEACNATh MPOAYKThl PEaKIUH,
NO3BOJIAIOIIMX PEaJ30BaTh J1a0OPAaTOPHBIE M IPOMBILIIEHHBIE CIOCOObI
[IOJIYYEHHUs] BAXKHEUIINX HEOPTraHUUECKUX U OPraHUYECKUX BELIECTB;
ONPENEIIATh XapaKTeP Cpelbl B PE3yJIbTATE TMAPOJIM3a HEOPTaHUYECKUX U
OPraHWYECKUX BEIIECTB M NIPUBOAUTH IPUMEPHI TMAPOIM3A BEUIECTB B
MOBCEIHEBHOM >KM3HU YEJIOBEKAa, OMOJOTHYECKMX OOMEHHBIX Ipolieccax U

IMPOMBIIIJIICHHOCTH



NPUBOJUTH TPUMEPHl OKUCIMTEITHbHO-BOCCTAHOBUTEIBHBIX pEaKIUid B
OpUpOJie, TPOU3BOJACTBEHHBIX  MpOIEcCax H  KHU3IHEISATSILHOCTH
OpPTaHU3MOB;

000OCHOBBIBATh ~ NPAKTHYECKOE  HCIOJIb30BAHUE  HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB U MX PEaKINiA B TPOMBIIIJICHHOCTH U OBITY;
BBITIOJHATh XUMUYECKUH DKCIEPUMEHT IO PaClO3HABAHUIO U TOJYYCHHUIO
HEOPTaHWYECKUX W OPTaHWYECKUX BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM
KJlaccaM COEJMHEHW, B COOTBETCTBHHM C TPaBWJIAMH U IPHEMaMHU
Oe3omacHOil pabOThl C XHUMHUYECKMMH BEIIECTBAMH M JaOOPaTOPHBIM
o0opyI0BaHUEM;

IPOBOJUTH PACYETHI HA OCHOBE XMMHUYECKUX (POPMYIT U YPaBHEHUI PEaKIIHIA:
HaXOKJIEHUE MOJICKYJISIpHOH (OpMYIbI OpPraHMYECKOrO BEIIECTBAa IO €ro
TUTOTHOCTH ¥ MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTAB, UJIH 110
NPOAYKTaM CrOpaHUs; pacueThl MAacCOBOW J0OM (MAacchl) XHUMHYECKOTO
COCIMHEHUS] B CMECH; pacueTbl Macchl (00beMa, KOJIMYECTBAa BEIIECTBA)
NPOJYKTOB PEAKIMH, €CIM OJIHO W3 BEIIECTB JAaHO B HM30BITKE (WMeeT
NpUMECH); pacdeThl MAacCOBOM WM OOBEMHOW JOJM BBIXOJA MPOAYKTa
peakimu OT TEOPETHUYECKH BO3MOXKHOTO;, pPacueThl TeryioBoro 3¢ddexra
peakinuu; pacueTbl OOBEMHBIX OTHOIICHUH Ta30B TpPU XHUMHYECKHX
peaKIusx; pacyeTbl Macchl (0O0beMa, KOJMYECTBA BEIIECTBA) IPOIYKTa
peaKIuu, eCiIu OJIHO W3 BEIIECTB JaHO B BHJIE PACTBOpPA C OMpEACIICHHON
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBA;

UCTOJIH30BATh METOJIbI HAYYHOTO MO3HAHUS:  aHaJW3, CHHTE3,
MOJICIMPOBAHUE XUMHUYECKUX IMPOIECCOB M SBICHUA - TPU PEHICHUU
y4eOHO-UCCIeIOBATeILCKUX 33/lad 10 W3YYCHUI0 CBOWCTB, CIOCOOOB
MOJTyYEHUS ¥ PACTIO3HABAHMSI OPTaHUIECKHIX BEIICCTB;

BJIQJICTh TpaBWJIaMH O€30MacHOrO0 OOpalieHHuss C €IKUMH, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMHU OBITOBON XUMUMU;

OCYWIECTBIIATh TIOMCK XHMHUYECKOH HH(OpMAaluy 10 Ha3BaHUSAM,

uaeHTU(pUKaTOpam, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;



KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH XUMHUYECKYIO WH(MOPMAIIHNIO,
COJIEPIKalIyIOCs] B COOOIIECHUAX CPEACTB MAaccOBOW MHGOpMAIUH, pecypcax
WNuTepHeTa, HaydHO-TIOMYJSIPHBIX CTAThsIX C TOYKH 3PEHUS €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B IIEJIAX BBIABICHUS OIIMOOYHBIX CYXICHUA W
dhopmMupoBaHUsI COOCTBEHHOMN TTO3UIINH;

yCTaHABIIMBATh B3aUMOCBSI3M MEXIY (GakTaMd U TEOPHEH, MPUINHON U
CIEICTBUEM TMPH aHaIW3€ MPOOJEMHBIX CHUTyalluii © OOOCHOBaHUH
MPUHUMAEMBIX PEIICHU Ha OCHOBE XUMHUYECKUX 3HAHUM;

MPEACTABISITh IMyTH PEIICHHS] TJIOOATBHBIX MPOOJEM, CTOSIINX TIEpe.
YEJIOBEUECTBOM, W TEPCIEKTHUBHBIX HAMPABICHUN Pa3BUTHUS XUMUYECKUX
TEXHOJOTHH, B TOM WYHCJIE TEXHOJIOTUA COBPEMEHHBIX MAaTepUaoB C
pasnuYHON (PYHKIIMOHATBHOCTHIO, BO30OHOBIIIEMBIX HCTOYHUKOB CHIPHS,

Hepepa60TKH " YTUIN3alUuW ITPOMBIIIJICHHBIX 1 OBITOBBIX OTXOJO0B.

BoinycKHMK HA yIi1y0JJeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYUYUTHCS:

dbopMynupoBaTh 1€ WCCJIENOBAaHUS, BBIABUTaTh U IMPOBEPATH
HKCIIEPUMEHTAJIBHO TUIIOTE3bI 0 XUMUYECKUX CBOMCTBAaX BEIIECTB HA OCHOBE
UX COCTaBa U CTPOCHUS, X CIIOCOOHOCTH BCTYNATh B XUMHUYECKUE PEaKInH,
0 XapakTepe M MPOAYKTaxX Pa3InYHbIX XUMUYECKUX peaKIuii;
CaMOCTOSITENILHO TIAHUPOBATH M MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI C
coOJIr0/IeHrEM TTpaBuJiI 0€30MacHON pabOThI C BEIIECTBAMU U JIA0OPATOPHBIM
obopynoBaHuEM;

MHTEPIPETUPOBATH JAHHBIE O COCTABE M CTPOSHUH BEIIECTB, MOJTYUYECHHBIE C
HIOMOIIIBI0 COBPEMEHHBIX (PU3NKO-XUMHUECKUX METOIOB;

OIMCBHIBATH COCTOSIHME OJJIGKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXaHMYECKUX TNPEJCTaBICHUA O CTPOGHHMH aroma Juis
00BSICHEHUS PE3yNIbTaTOB CIEKTPAIHLHOTO aHAIHN3a BEIIECTB;
XapaKTepU30BaTh POJIb a30TOCOAEPIKAIINX TETEPOIUKINUECKUX COSAMHEHUN

N HYKJICUHOBBIX KUCJIOT KaK Ba)KHEHUIITNX OMOJIOIrHYECKH aKTUBHBIX BCIICCTB,



IMPOTrHO3UPOBATH BO3MOKHOCTB IMPOTCKAaHUA OKHCJIMTCIIBHO-
BOCCTAHOBUTCJIbHBIX peaKuHﬁ, JCKalux B OCHOBC IIPHUPOJHBIX H

IMPOU3BOACTBCHHBIX ITPOICCCOB.

I1. JInyHOCTHBIE Pe3yJIbTAThI:

B 1IECHHOCTHO-OPUHTAIMOHHOM cdepe - BOCMUTAHHE YYyBCTBA T'OPAOCTU 32
POCCHUICKYIO XUMHUYECKYIO HAyKy, TYMaHU3Ma, LIEJIeyCTPEMIIEHHOCTH;

B TPYAOBOI cpepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHEHIIEH
00pa3oBaTesbHON TPAEKTOPHUU;

B MO3HABATENHHON (KOTHUTUBHOM, HHTEIIEKTYaIbHOW) cepe - ymeHue

YIIPaBJIATH CBOEH MO3HABATEJIBbHOM ACATCIIbHOCTBLIO.

III. MeTanpeaMeTHBIMU Pe3yJbTATAMM OCBOCHHUS BbINNYCKHUKAMHU OCHOBHOM

IIKOJIbI IPpOrpaMmMabl 110 XUMHH ABJIAKOTCH:

WCMOJIb30BAaHUE YMEHUW W HABBIKOB PAa3JIMYHBIX BHJIOB IO3HABATEIHHOU
JEATEIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (CUCTEMHO-
WHOOPMAITMOHHBIA aHAIN3, MOJICIUPOBAHKE) JJIS HW3YYCHUS Pa3TMYHBIX
CTOPOH OKPY>KaIOWIEN JEUCTBUTEIBHOCTH;

UCIIOJIb30BAaHUE OCHOBHBIX MHTEJUIEKTYyaJlbHBIX oOlepanuii: (HopMUpOBaHUE
TUIO0TE3, aHaIM3 M CHUHTE3, CpaBHEHHE, 0000IleHue, cHucTeMaTu3alus,
BBISIBJICHUE TPUYMHHO-CIIEIBCTBEHHBIX CBSI3€M, IOUCK aHAJIOTOB;

yMEHUE TEeHEPUPOBATh HJICU U OMPEICISITh CPEACTBA, HEOOXOIUMBIE JIJIST X
peanu3anuu;

YMEHUE OMPEACNATh eI W 3a7a4d JCSITEIBbHOCTH, BBIOMPATh CPEICTBO
pean3anuu UEIy U PUMEHSTH UX Ha MPAKTHUKE;

WCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB JUISl TOJYYECHUS XUMHUYECKOUN
uHopMauy, TOHMMaHWE 3aBUCHUMOCTH  COAEpKaHUA U (POpPMBI

npecTaBiIeHus HHQOpPMAaLMK OT LieJe KOMMYHHKAIUI U ajpecarTa.



B o0nactu mpeameTHBIX pPe3yJbTaTOB 00pPa30BATENBHOE YUPEKICHHE OOIIETO
o0pa30BaHMsl MPEOCTABISET YICHUKY BO3MOXHOCTh Ha CTYIIEHU CPETHETO OOIIEeTo
o0pa3oBaHMsI HAYYUTHCS HA 6a30BOM YPOBHE 6 HO3ZHABAMENbHOIL Cchepe:

1) maBath onpenieieHuEe U3yYeHHBIM MTOHSATHUSIM;

2) onuChIBaTh  JEMOHCTPALIMOHHBIE W  CaMOCTOSITENIbHO  MPOBEAEHHBIC
HKCIIEPUMEHTBI, UCTIONB3YS JI ’TOTO €CTECTBEHHBIN A3bIK U SI3bIK XUMUU;

3) onuchIBaTh M pa3jivyaTh M3YYECHHbIE KJIACChl OPraHUYECKHX COEIMHEHUM,
XUMHYECKHE PEaKIuu;

4) xnaccuuIUPOBATh U3YYECHHBIE OOBEKTHI U SBJICHUS;

5) HaOmOaaTh NEMOHCTPAIMOHHBIE M CAMOCTOSITEILHO IMPOBOJMMBIE OIIBITHI,
XUMHYECKHE PEaKIiH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

6) genaTb  BBIBOJBI M YMO3AKJIIOUCHHs, M3YYEHHBIX  XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOICTBA HEM3YyYEHHBIX BELIECTB IO
aHAJIOTUU CO CBOMCTBAMH M3yUCHHBIX;

7) CTPYKTYypHUpOBATh U3yUCHHBIN MaTepuan,

8) MHTEepPHpPETHUPOBATH XUMUYECKYIO MH(OPMAIIUIO, TIOTYYEHHYIO U3 JIPYTUX
MCTOYHUKOB,;

9) onumceiBaTh cTpoeHue aTtoMmoB, 3nemMeHToB C, H, O ¢ ucnonas3oBanuem
AJIEKTPOHHBIX KOH(UTypaIuii;

10) MopenupoBaTh CTPOCHHE MPOCTEHIIMX MOJEKYJ] OPraHHMYECKHX
BEIIECTB, KPUCTAJIIOB;

6 UEeHHOCMHO-OPUEHMAWUOHHOUL chepe: AHATTNZUPOBATH U OLICHUBATh
MOCJIEICTBUS JUIsl OKPY>KAIOIIEH cpe/ibl OBITOBOM U MPOU3BOICTBEHHON
JIeSITeTLHOCTH YEJIOBEKA, CBSI3aHHOM C MepepaboTKON BEIECTB; 8 MPy0oesoil chepe:
IPOBOJUTH XMMUYECKUI SKCIIEPUMEHT; 6 cghepe puzuueckoui Kyabmypol:
OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHUAX, 0KOTaX U JIPYTHX TPaBMax,
CBSI3aHHBIX C BEMIECTBAMHU U J1a00OPATOPHBIM 000PYIOBAHUEM.

B PE3YJIbTATC U3YUYCHUSA XUMHUHU YUCHHUK JOJIZKCH 3HATh/TIOHUMATh



YMETh

BOKHEHIINE XUMUYECKUE TTOHSTHUS: BEIIECTBO, XUMUUECKUN PJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHBIE ATOMHAsI U MOJICKYJISIpHAsI MAcChl, MOH,
aJUIOTPONUSL, U30TOMbI, XUMUYECKAS CBSI3b, AIEKTPOOTPUIIATEIIHLHOCTD,
BAJICHTHOCTh, CTENEHb OKUCJIEHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII
00beM, BEIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS,
PacCTBOPBI, JEKTPOJIUT U HEAJIEKTPOIIUT, ANEKTPOIUTHUECKAS TUCCOLIAALINS,
OKHUCJIUTENb U BOCCTAHOBUTEIh, OKUCIIEHHE U BOCCTAHOBJICHUE, TETIIOBOM

s (PexT peakiuu, CKOPOCTh XUMUIECKOMN peaKInu, KaTaln3, XUMHIECKOE
paBHOBECHE, YTIACPOTHBIN CKENET, (PYHKIIMOHAIbHAS TPYIINA, U30MEpus,
TOMOJIOTHSI;

OCHOBHBIE 3aKOHBI XUMUH: COXPAHEHUSI MaCChl BEIIECTB, TOCTOSTHCTBA
COCTaBa, MePUONYECKUI 3aKOH;

OCHOBHBIE TEOPUU XUMHUH: XUMUYECKON CBSA3H, SJIEKTPOJIUTUUECKON
JMCCOLMALINY, CTPOEHUSI OPraHUYECKUX COETUHEHMUI;

Ba)KHEMUIITNE BEIlIECTBA U MaTepUaJIbl: OCHOBHbBIEC METAJUIBI M CIUIABBL; CEpHAs,
COJISIHAsSI, a30THASI U YKCYCHAsl KUCJIOTHI; IIE€JI0YM, aMMUAK, MUHEPAJIbHbIE
yaoOpeHusi, MeTaH, dTUJICH, alleTHIICH, OCH30JI, TAHOJ, )KUPBI, MbLIA,
TIF0K03a, caxapo3a, Kpaxmal, KIeT4yaTka, OeIKH, HICKYCCTBEHHBIC

CUHTCTHUYCCKHUC BOJIOKHA, KAYUYYKH, IIJIACTMACCBI;

Ha3bIBaTh U3YUYEHHBIE BEILIECTBA 10 «TPUBHAIILHOIN WU MEXITYHAPOIHON
HOMEHKJIATYPE;

ONPEIENATh: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS] XUMUYECKHUX DJIEMEHTOB,
THIl XUMUYECKOH CBSA3U B COCIMHEHHUSX, 3aps]l HOHA, XapaKTep Cpe/bl B
BOJHBIX PACTBOPAX HEOPIaHUYECKUX COCIUHEHUMN, OKUCIIUTEIb U
BOCCTaHOBUTEJb, IPUHA/JIEKHOCTD BEIIECTB K Pa3JIMYHBIM KJ1accam
OPTaHUYECKUX COCUHECHUN;

XapaKTEPHU30BaTh: JIEMEHTHI MaJIbIX IIEPUOAOB I10 UX ITOJIOKEHUIO B
nepuoanyeckoi cucreme .M. Menneneesa; 001Ire XUMUYECKHAE CBOMCTBA

MCTAJIJIOB, HCMCTAJIJIOB, OCHOBHBIX KJIACCOB OPIraHUYCCKUX U



HEOPTaHWYECKUX COCTUHEHUMN; CTPOCHNE U XUMUYECKHUE CBOMCTBA
M3YYCHHBIX OPTAaHUYECKUX COCTUHEHUN;

B OOBSCHSITH: 3aBUCIMOCTh CBOWMCTB BEIIECTB OT UX COCTABA U CTPOCHUSI,;
MPUPOTY XMMUYECKOU CBSA3U (MOHHOM, KOBaJICHTHOW, METAJITUYECKOM ),
3aBUCUMOCTBH CKOPOCTH XMUMHUUYECKOW PEaKiy U MOJ0KEHHUSI XUMUYECKOTO
paBHOBECHUS OT Pa3INYHBIX (DAKTOPOB;

B BBITIOJIHATh XUMUYECKUAN HKCIIEPUMEHT 110 PACTIO3HABAHUIO BAXKHEHIITMX
HEOPTaHWYECKUX U OPTAHNYECKUX BEIIIECTB;

B TIPOBOJUTH CAMOCTOSTEIBHBIN MOUCK XUMUUYECKOU HH(OPMAITUH C
HCIIOJIb30BAaHUEM PA3TUYHBIX UICTOYHUKOB (HAyYHO-TOMYJISPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEpHETA); NCIIOIB30BAThH
KOMITbIOTEPHBIE TEXHOJIOTUU /71 00paObOTKH U Mepeaun XUMUYECKOM
uH(pOpMAaIH U €€ MPEACTaBICHUS B pa3IMUHbIX opmax;

UCITI0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B TPAKTUYECKON JEATENBHOCTU U
MOBCETHEBHOM YKM3HU IS

B OOBSICHEHHS XUMUUYECKHX SIBIICHUM, IPOUCXOISAIIUX B PUPOJIE, OBITY U HA
MIPOU3BOJICTBE;

B ONpEICTCHUS BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TTPEBPAIIICHUIA B
Pa3IMYHBIX YCIOBUAX U OLIEHKU UX MOCJE/ICTBH;

B SKOJIOTMYECKHU IPAMOTHOIO MOBEACHUS B OKpYKAIOLIEH Cpelie;

B OIICHKHU BJIMSHUSI XMMUYECKOTO 3arps3HEHUS] OKPYXKaIoIel cpeibl Ha
OpraHu3M YeJIOBEKa U IPyTrre *KUBbIE OPTraHU3MBbI;

m 0e30macHOro oOpalieHus C TOPIOYUMHU U TOKCUYHBIMU BELIECTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM;

B TIPUTOTOBJICHUS PACTBOPOB 3aJaHHONM KOHIICHTPAIIMHU B OBITY 1 Ha
MIPOU3BOJICTBE;

B KPUTHUYECKOM OLIEHKH JIOCTOBEPHOCTU XUMHUECKOU nH(pOopmaIuuy,

HOCT}’HaIOI]_Ieﬁ N3 PpasHbIX NCTOYHHUKOB.



I1.Conep:xanue yueOHOro npeamera:
10 kace

Tema 1. IloBTOpenue u yriayoaenue 3Hanui (184)

ATOMHO-MOJIEKYJISIPHOE ydyeHHUE. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHusi. KaueCTBEHHbIM M KOJIMYECTBEHHBIM COCTaB BellecTBa. MoJsApHas U
OTHOCHUTEJIbHAA MOJIEKYJISIpHAsI MAacChl BelllecTBa. MoJibHas 10711 U MacCoBas 10715

DJICMCHTA B BCIICCTBC.

Crpoenue aroma. AToMHas opOutanb. [IpaBuia 3amogHEHHs AJIEKTPOHAMH
aTOMHBIX opOutaneil. Banentneie osnexktponbl. Ilepuoanueckuit  3aKoH.
@opMyIHpPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEICTABICHUI O CTPOEHUU aTOMa.

HM3MeHeHne CBOMCTB JIEMEHTOB U UX COCAUHCHUM B INeprnoaax v rpymiax.

XUMHUYECKas CBA3b. IIEKTPOOTPULIATETBHOCTh. Buibl XuMuueckou cBsi3u. MonHas
cBsi3b. KoBasieHTHast HemojsipHas W ToJisipHas CBsizb. OOMEHHBIM M JOHOPHO-
aKLENTOPHBIA MEXaHU3M 00pa30BaHMsI KOBAJIEHTHOW MOJIIPHOM cBs3H. ['eomeTpus
MOJIeKyJbl. MeTtaimueckast cBsi3zb. BomopoaHast cBsizb. ArperatHble COCTOSHUS
BEIECTBA. THIbl KPUCTAIUIMYECKUX PELIETOK: aTOMHAsl, MOJIEKYJISIpHAsS,, HOHHAS,

MCTAJNIMYCCKasil.

Pacuetsl mo ¢opmynam u ypaBHEHUsSM peakiuii. ['a30Bble 3aKOHBI. YpaBHEHHE
Kiaiinepona—MenzeneeBa. 3akoH ABOrajpo. 3aKOH OOBEMHBIX OTHOILICHHIA.

OTtHOCHUTENBHAA TUIOTHOCTH I'a30B.

Knaccudukanms XUMHUYECKUX pEakIUil MO0 pa3IUYHbIM MPHU3HAKAM CPaBHEHUS.
W3MeHeHne CTeneHu OKHUCIIEHHUS 3JIEMEHTOB B COEOUHEHUSAX. OKHCIUTEIBHO-
BOCCTAaHOBUTENbHbIE peakiuu. OKHCIEHHEe W BOCCTaHOBIEHHE. OKHCIUTENU U

BOCCTAaHOBHTCIJIN. MCTO,Z[ QJICKTPOHHOTO OanaHca. HepMaHraHaT KaJInig Kak

OKHCIIUTCIIb.



Baxneiime kiacchl HEOPraHMYECKHWX BelIecTB. ['eHeThueckass CBSI3b MEXKIY
KJIacCaMH HEOPTaHMYECKUX COoeIMHEeHuM. Peakiuu moHHoro obmena. ['maponus.

pH cpenpr.

PactBopbl. CiocoObI BeIpakeHUsI KOJIMYECTBEHHOTO COCTaBa pacTBOpa: MaccoBast
nonis (TpOIEHTHAsT KOHIIEHTpAIMs), MOJISIpHas KoOHIEeHTparusa. KoimoumaHpie
pactBopbl. Oddexkr Tunpamsa. Koarymsamus. Cunepesuc. KowmrekcHbie
coequHeHus. CocTaB KOMIUIEKCHOTO HMOHA: KOMILJIEKCOOOpa30BaTeib, JIUTAHBI.

Koopaunannonnoe uncino. HoMeHki1aTypa KOMIUIEKCHBIX COETMHEHU.
JdeMoHcTpanuu.

1. O6pa3ipl BEleCTB MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS.
2. Bo3sronka nona.

3. Ompexenenue KUCIOTHOCTU CPeIbl MPU MOMOIIY UHANKATOPOB.

4. Dddext Tungans.

5. OO6pa3oBaHue KOMIUIEKCHBIX COCTMHEHUN TIEPEXOTHBIX METAIIIOB.
JlaGopaTopHbIe ONBITHI.

1. Peakiuu noHHOTO OOMEHA.

2. CBolicTBa KOJUIOU/IHBIX PACTBOPOB.

3. T'maposnu3s conei.

4. TlomydyeHue v CBOMCTBA KOMIIJIEKCHBIX COEUHECHUM.

IIpakTnueckas padora Ne 1. BelnomHeHHE SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

«PeaKHI/IOHHa}I CITOCOOHOCTh BCIICCTB B paCTBOPAX».

KonTpoabnas padora Nel o teme « OCHOBBI XUMUN.



Tema 2. OcHOBHBIE MOHATHS OpraHu4vecko xumum (134)

[Ipenmer oprannyeckoit xumun. OcOOEHHOCTH OpPTraHMYECKHUX BEIIECTB. 3HAUYCHUE
opranudyeckoil xumuu. [lpuunHBI MHOTO00pa3usi OPraHUYECKUX BEIIECTB.
YTepoHbIN CKENET, €r0 TUIIBI: LHUKJINYECKHE, ALIUKINYECKHE.

KapOomuknudyeckne u reTeponuKInIecKie CKeNleThl. Buapl cBs3eil B MOJIEKyJax
OPraHUYECKUX BEIIECTB: OJWHAPHBIE, NBOMHBIC, TPOMHBIE. V3MEeHEeHne s>HEpPruu
CBA3€M MEXAY aTOMaMHu YIrJiepoJa TMpPH YBEIMYEHUM KPATHOCTH CBS3H.

HaCLIIlIeHHBIe W HCHACBIIMCHHBIC COCAUHCHU .

DJIEKTPOHHOE CTPOCHHE M XMMHUYECKHE CBS3M aToMa yriaepoaa. [ mbpuausarus
. L3 ]
opOuTanei, ee TUIIBI 17151 OpPraHUYECKUX COEAMHEHUI: sp”, sp’, sp. OOpa3oBaHue au

[I-CBSI3€M B MOJIEKYJIAX OPTAaHUYECKUX COCTUHEHUM.

OCHOBHBIE TOJIOXKEHUSI CTPYKTYPHOM TEOpUHM OpPraHUYECKUX COEAUHEHUM.
Xumuueckoe — crpoenue.  CrpykrypHas  ¢opmyrna.  CTpykTypHas U
IIPOCTPAHCTBEHHAsT u3oMepus. M3omepust yriieponHoro ckenera. M3omepus
noJIoKeHusl. MexkknaccoBass u3oMepus. BHIBI NPOCTPAaHCTBEHHOM H30MEPHH.
Onrtnueckasd uzoMepusa. ONTUYECKUE AHTUNOJIBI. XHUPAIbHOCTb. XUpPAJIbHBIE U

AXUPAJIBbHBIC MOJICKYJIBI.

I'eomeTpuueckast uzomepusi (yuc-, TpaHc-uzomepus). ['omonorus. ['omoiorm.

I'omomnoruueckas Pa3HOCTD. I'omosornueckue pAObI.

OnexTpoHHbIe 3P ¢ekThl. CrocoObl 3amucell peakuuil B OpraHMYeCKONW XHUMUHU.
Cxema u ypaBHeHHE. YcCNOBHs MpoBeneHus: peakunit. Kinaccudukanus peaxiuii
OpPraHMYECKMX  BEUIECTB  II0  CTPYKTYpHOMY  NPHU3HAKYy:  3aMEIICHHUE,
IIPUCOEIMHEHHE, OTIIeIUIeHne. Mexanu3Mbl peakuuid. CrocoObl pa3pbiBa CBA3U

yraepoa-yriaepos. CBoOOIHbIE paguKalibl, HYKJICO(PUIbI U AIEKTPODUIIBI.

Knaccupukanus opraHmdyeckux BeIIeCTB M peakuuid. OCHOBHBIE KIJIACCHI
oprannueckux coeauHeHuid. Knaccudukamuss opraHu4ecKuX COETUHEHHH I10
(GYHKIIMOHANBHBIM TPYIIaM. DJIEKTPOHHOE CTPOEHUE OPraHMYECKHX BEIECTB.

BzaumHoe BiausiHHE aTOMOB U I'pyIIIl aTOMOB. HHHYKTHBHBIﬁ )41 M€30MCpHBIﬁ



s ¢ektol. [Ipeacrapnenue o pesonance. HomenknaTypa opraHM4ecKUX BEIECTB.
MexnyHapoaHas (CUCTEMaTHYeCcKasl) HOMEHKIATypa OPraHUYECKUX BEILIECTB, €€
npuHUUNbL. PanuonanbHass HOMeEHKnarypa. OKHUCIEHHE W BOCCTAHOBJICHHE B

OpFaHHqCCKOﬁ XUMUU.

JemoncTpamnun. 1. Monenu opraHU4eCKiX MOJIEKYIL.
Tema 3. YrieBoaopoasl (25 )

A 1 k a H bl. Ctpoenne Monekyssl MetaHa. [lonstue o koHpopmanusax. O6mias
XapaKTepUCTHKa Kiacca, (QHU3MUECKHe M XHUMHUYECKHe CBOWCTBa (TOpEHHeE,
KaTaJIMTHYECKOE OKHCIICHHUE, TaJIOTEHUPOBAHNE, HUTPOBAHUE, KPEKUHT, TUPOIIU3).
MexaHu3M peakuu XJIOpUpOBaHUs MeTaHa. ANkaHbl B pupoje. CUHTeTHYeCKHe
CcocoObl  MOJY4YeHHs  aJKaHOB.  MeToAbpl  MOJydYeHHUs  ajJKaHOB W3
anKkuiarajgoreHnaoB  (peakuuss  Bropma),  gekapOOKCHIMpOBAaHHWEM  COJIel
KapOOHOBBIX KHCJIOT M 3JIEKTPOJIM30M PACTBOPOB COJe KapOOHOBBIX KHCIOT.

[IpuMeHeHne aKaHoB.

Il ukaoaakaH bl O0mas xapakTepucTuka Kiacca, (pu3nieckue cBOICTBa.
Buner wm3omepun. HampsbkeHHble WM HEHANPSDKEHHBIE LUKIBL. XHMHUYECKHE
CBOICTBa LMKJIONpPOIaHa (TOpeHue, THIPUPOBAHUE, NPUCOECTUHEHUE TaJOreHOB,
rajJJor€HOBOJIOPO/IOB, BOJIBI) M  IIMKJIOreKcaHa (FOpeHHe, XJIOPUPOBAHME,

HI/ITpOBaHI/IC). HOJIY‘{CHI/IC OUKJIOAJIKaHOB N3 AJIKAHOB M JUI'aJIOTCHAJIKAHOB.

A a1 K e H bl. O0mas xapaktepuctuka kiacca. CTpoeHHE MOJEKYJbl TUIICHA.
du3nyecKkne CBOMCTBAa alIKEHOB. [ eomeTpuueckas M30MEpUsl AJIKEHOB.
XUMHUYECKHUE CBOMCTBA AJIKEHOB. Peakiuy npucoeauHeHus o KPaTHOW CBSI3U —
TUAPUPOBAHUE, TAJIOTCHUPOBAHNE, THIPOraIOTeHUpOBaHue, ruapaTanus. [IpaBumio
MapKkoBHUKOBA MU €ro OOBSCHEHHUE C TOYKH 3pPEHUSI AJIIEKTPOHHON TEOpHH.
B3anmopeiicTBue ankeHOB ¢ OpOMOM M XJIOPOM B Ta3oBOM ¢a3e WM Ha CBETY.
OxucieHue aaKkeHoB (rOpeHue, OKUCICHUE KUCIOPOI0M B MIPUCYTCTBUM XJIOPHUJIA
najuiaaus, Toja JIeUCTBHEM cepeldpa, OKHCICHHE TOPSYUM  IOAKUCICHHBIM

pacTBOpPOM MEpMaHraHaTa Kanus, okuciaeHue rno Baruepy). [lonumepuszanusi.



HOJIy‘ICHI/IC AJIKCHOB H3 aJIKaHOB, AQJKWJITaJIOITCHHUIOB H AUIaJIOICHAJIKaHOB.

[IpuMeHeHue STUIIEHa U IPONUIICHA.

A J Kk aaue H bl Kmaccudpukanusi TMEHOBBIX YIIeBO10PO10B. ConmpsiKeHHBIC
nveHbl. @U3NYeCKUe U XMMHUYECKUE CBOWMCTBA IWUBHUHMWIIA U u3omnpeHa. 1,2- u 1,4-
npucoenuHenne. [lommmepunsanns. Kayuyku. Bynkannszanus kaydykoB. Pesuna u

700HUT. CuHTe3 OyTanueHa u3 OyTaHa U ATaHOJA.

A a1 k m H bl. OOmas xapakrepuctuka. CTpoeHHE MOJEKYJbl alleTUJICHA.
Ou3nyecKkue M XUMHUYECKHE CBOMCTBA QJIKMHOB. Peakuuu MNpuCcCOeAUHECHUS
rajoreHoB, TallOTEHOBOJOPOAOB, BOAbL. ['mapupoBanume. Tpumepuszanus u
auMmepusanus anetwieHa. KuciioTHble CBOWCTBA aJlKWUHOB C KOHIIEBOW TPOWHOM
CBsI3bt0. AneTwinabl. OKHUCIEHHE aJKWHOB pPACTBOPOM IMI€PMAHTaHATa Kajusl.
[Ipumenenue aneruieHa. KapOuanHelii MeTon TodydeHHs anetuieHa. [luponus

MeTaHa. CMHTE3 aJJKUHOB AJIKWJIMPOBAHHUEM allCTUIINI0B.

A p e H bl [Tonstue 06 apomatuunoctu. [Ipasuno Xroxkkens. benzon — crpoenue
MOJIEKYJbI, (u3nueckue cBoMcTBa. ['omomormyeckuil psin Oenzona. M3omepus
IU3aMElIICHHbIX OEH30JI0B HAa NpHUMEpe KCWIONOB. Peaknuu 3amelieHus B
OEH30JbHOM sJipe (TaJIOTEHUPOBAHME, HUTPOBAHUE, AJIKWIMPOBaHUE). Peaxknuum
NPUCOCIMHEHHUS K OeH301y (TMAPUpPOBAaHUE, XJIOPUPOBAHHE Ha CBETY).
OcoOeHHocT XUMUHU ajKuiOeH30s0B. [IpaBuna opueHTalMM 3aMecTUTENed B
peakuusx 3aMelleHus. bpomupoBaHune W HUTpoBaHME Toiiyoda. OKucieHue
AJIKWJIOEH30JI0B PAaCTBOPOM IE€pMaHIaHaTa Kajusl. I' anorennpoBaHue

ANKUII0EH30JI0B B OOKOBYIO 1ieTh. Peakimst Brop-

na—®PuTTura Kak MeETOJl CHHTe3a ankuiaOeH3ojoB. CTHpPON Kak MpUMEp

HCTIPCACIIBHOI'O apOMaTUICCKOTO COCIMHCHU .

IIpMpPOIAHBIEHCTOYHUKUYTJEeBOAOPOAO B. [Ipuponusiii u
NOMYTHBIA HE(TSIHBIE Tra3bl, WX COCTaB, ucHoib3oBaHue. HedTh kak cmech
yraeBogopoaoB. IlepBuunas u BTOpHuYHas mnepepaboTrka HePTH. PudopmuHr.

KaMeHHBIH yTOJIb.



reHeTI/I‘leCKaﬂCBﬂ3bMe)KHypa3.]II/I‘lHI)IMI/IKJIaccaMI/l

yrjesBo/aopoao B. KauecTBeHHbIE peakiMu Ha HENpeeabHbIe
YTJIEBOIOPO/IBI.

I''anoreHonpou3BOoOaHBIEYIJEBOIODP OO0 B. Peakunu 3amenieHus
rajlorcHa Ha TUAPOKCHI, HUTPOTPYyIIy, [HaHOrpymmy. JlelictBue Ha
raJIOTCHIPOU3BO/IHBIC BOJHOTO M CIIMPTOBOTO pacTBopa Ienodn. CpaBHEHHE
PEaKIIMOHHON CMOCOOHOCTH aNKWiI-, BUHWJ-, (PEHWI- W OEH3WITaJIoreHUIOB.
Hcnonp30BaHne rajJoreH MpoOu3BOIHBIX B OBITY, TEXHUKE U B cuHTe3€. [loHsTHE 0O
MarHUHOPraHUYECKUX COequHEHUsX. [loydeHne alkaHOB BOCCTAHOBJIICHUEM

HOJAJIKaHOB HOJI0BOAOPOAOM. Maznuiiopearnuyeckue coeOuHeHusl.
JdeMoHcTpaumu.
1. bpoMupoBaHUE reKCaHa Ha CBETY.

2. T openue meTaHa, TUJIEHA, alleTUJICHA.

3. OrtHoumeHHe MeTaHa, OJTWJEHA, aleTWwieHa U OeH3oJa K pacTBOpam

nepMaHraHaTa Kajaus 1 OpoMHO# BoJie.

4. OkwucieHue Toayosia pacCTBOPOM NIEpMaHTaHaTa KaJlusl.

5. Tlonmyuenuwe »STueHa peakiuel AerujpaTaluy 23TaHOJA, aleTUIeHA —

TUAPOIIU30M KapOua KaJlbLus.

6. IlosydyeHue cTuposa AENOJIMMEpPU3AMENl OJIUCTUPOJIAa U UCIIBITAHUE €0

OTHOILIEHUS K pacTBOPY EPMaAHraHaTa KaJusl.

JlaGopaTopHble onbIThl. COCTaBICHHE MOJEIECH MOJIEKYJ AJIKAHOB.
B3anmopeiictBue ankaHoB ¢ Opomom. CocraBieHue Mojeneld MOJIEKYJ

HEIpeIeNIbHbIX COeAMHEHUH.
IpakTnueckas padora Ne 2. CoctaBieHre MOJIEIEH MOJIEKYJT YIJIEBOAOPOIOB.

IIpakTnyeckas padora Ne 3. [TonyyeHue 3THIIEHA U ONBITHI C HUM.

Kountpoabnas padora Ne 2 o teme «YTI€BOJ0POIbI».



Tema 4. Kucaopoacoaep:xamnue oprannieckue coexuenus (19q)

C n u p T bl. HoMeHKIaTypa 1 n3oMepust ciupToB. TOKCHYECKOE IEUCTBUE Ha
OpraHr3M METaHOJIa ¥ 3TaHoJa. PU3nYecKrue CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX
COUPTOB. XHMHYECKHE CBOMCTBA CHUPTOB (KHUCIOTHBIE CBOMCTBA, peEaKUUU
3aMEIICHNUs] TUAPOKCWIBHOM TpYyNNbl Ha TajoreH, MEXKMOJEKYJSIpHAs U
BHYTPHUMOJIEKYJISIPDHAsL JETUAPATALNS, OKHUCICHUE, PEAKLUUU YIJIEBOJOPOIHOIO
panukaina). ATKOToTHL. [ uaponus, ankunupoBanue (CUHTE3 MPOCTHIX 3(PUPOB 110
Buibsimcony). IIpoMbIUIEHHBI CHUHTE3 MeTaHoJda. MHOTOaTOMHBIE CIIHPTHI.
OTUJIEHITIMKONb U TNIMLUEPHUH, UX (U3NYECKHUE M XUMHUYecKkue cBoiicTBa. CuHTE3
JUOKCAaHA W3 HSTWICHIVIMKOJA. TOKCHYHOCTh JTWICHINIMKONA. KayecTBeHHas
peakiusi Ha MHOT0aTOMHbIe cIUpThI. [IpocThie 3hupsl Kak U30Mephl MPEIEIbHbIX
OJTHOATOMHBIX cNUPTOB. CpaBHEHHE MX (PUINYECKUX U XUMHUUYECKHX CBOWCTB CO

ciuptamu. Peakiiys paciiemnyieHus mpocThix 3PUpoB NOTOBOIOPOIOM.

® e H 0 g bl. Homenknarypa u uzomepusi. Bzaumuoe BivsiHUE TPyl aTOMOB Ha
npumepe ¢eHona. Puznyueckue U XUMUYECKHE CBOMCTBA ()eHONAa M KpPE30JIOB.
Kucnotueie cBoiicTBa ()eHOTOB B CpaBHEHUH CO ciupTamMu. Peakiuu 3amerieHus B
OCH30JIbHOM KOJIblle (TajoreHupoBaHue, HUTpoBaHue). OkucieHue (EHOJOB.

KauectBennsie peakiuu Ha ¢peHon. [Ipumenenue genona.

KapOoHuabHBIECOE U HEH H 1. DJICKTPOHHOE CTPOCHHUE KapOOHWIHHOU
rpynmnel. AnbAeTHAbl W KETOHBI. Du3znueckue CBOWCTBA (OpMaTBIACTHIA,
aueTanbAeruga, amneroHa. [lonamue o0  Kemo-eHONBbHOU  maymomepuu
KapOOHUNbHbIX  coeOuHeHuu. PeaklMu TPUCOEIUHEHUS BOJbl, CIHUPTOB,
MAaHOBOJOpPOJa M  ruapocyilbdura Hatpusi. CpaBHEHUE  PpEAKIIMOHHON
CIIOCOOHOCTH albJAETHJ0OB M KETOHOB B peaKUMsIX NpUCOeAUHEHUs. Peakiuu
3aMEIICHUs]T aTOMOB BOAOPOJAa IIPU  a-yrJepoJHOM aTOME€ Ha TaJIOTeH.
[lomumepuzamust  dopmanbaeruga u  anetanpiaeruaa. Cunme3  cnupmos

83aumooeticmauem KapOOHUIbHbIX coeOuHeHull ¢ peakmueom I punvapa.



Oxucnenre KapOOHWIBHBIX coeauHeHU. CpaBHEHHE OKHCIICHHS albJICTHUIOB U
KeTOHOB. BoccTaHOBIeHNE KapOOHMIBLHBIX COCTMHCHUH B CIUPTHI. KauecTBeHHbIE
peaknuu Ha  ampACTHIHYIO Tpynmy. Peakyuu — anb001bHO-KPOMOHOBOU
konoencayuu. OcobeHHoctu (Qopmanbaerunga. Peaknus Qopmanbaeruga ¢

dheHooM.

KapOoHOBBI € KHCJ O T bl. DJIGKTPOHHOE CTPOCHUE KAPOOKCUIILHON
rpynibl. ' omonorudeckuit psj mpeeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
dusznueckre cBOMCTBa KapOOHOBBIX KHCIOT Ha IPUMEPE MYypPaBbHUHOM, YKCYCHOH,
IIPOIIMOHOBOM, NAJbMUTUHOBOM U CTEAPUHOBOW KHCIJIOT. XUMHUUYECKUE CBOWCTBA
KapOOHOBBIX KUCHOT. KucnoTHbIE CBOMCTBA (M3MEHEHUE OKPACKU MHAMKATOPOB,
peakuuMu C aKTUBHBIMM METAJUIAMH, OCHOBHBIMM OKCHJIaMH, OCHOBAHUSIMH,
comsimu). M3mMeHeHne Ccuiabl KapOOHOBBIX KHCJIOT TPHU BBEACHHUH JTOHOPHBIX M
aKIENTOPHBIX 3amecTuTenel. B3anmoneiicTBre KapOOHOBBIX KUCJIOT CO CIIUPTAMU
(peakuust >Tepudukanuu). ['anoreHupoBanre KapOOHOBBIX KHUCIOT B OOKOBYIO
nenb. OcoOEHHOCTH MYpPaBbUHOW KUCIIOTHI. BakHelue npencTaBuTenu Kiacca
KapOOHOBBIX KHUCJIOT M uX NpuMeHeHue. [lomydeHne MypaBbHUHOM U YKCYCHOM
KHCIIOT B TPOMBIIIUICHHOCTH. Briciie kapOoHoBbie kucioThl. [laBeneBas kuciora
KaK MpeACTaBUTEIh TUKAPOOHOBBIX KHUCIOT. [IpeacTaBnenne o HEMpeaeabHbIX U
apoMaTuyeckux Kuciaorax. OCOOEHHOCTHM HMX CTPOEHUS U CBOMCTB. 3HaueHUE

Kap6OHOBI>IX KHUCJIOT.

PYHKIHOHAJbHBIENPOU3BOAHBIEKAPOOHOBBIXKHCJIOT.
[TosmyueHue XJIOpaHTUAPUIOB U AHTUIAPUIOB KHUCIOT, UX ruaponus. [lomydyenue
CIIOKHBIX 3(DHPOB C HCTONH30BAHHEM XJIOPAHTUAPUIOB U AHTHAPUAOB KHUCIIOT.
Crnoxubie 3puppl Kak M30Mepbl KapOOHOBBIX KHUCIOT. CpaBHEHHE (PU3NUECKUX
CBOMCTB M PEAKLIMOHHOW CIIOCOOHOCTH CJIOKHBIX 3(UPOB U U30MEPHBIX UM
KapOOHOBBIX KUCJIOT. I'nuaponn3 cioxxHbIX 3¢upoB. CHHTE3 CIOXKHBIX 3QUPOB
¢enonoB. CnoxHble A3PUPbl HEOPTAHUYECKUX KUCIOT. Hutpornuuepus. AMubl.

Conu kapOOHOBBIX KUCJIOT, UX TEPMUYECKOE Pa3I0KEHUE B IPUCYTCTBUH LIEJIOYH.



Cunres Kap6OHI/IJIBHBIX COC,Z[I/IHGHI/Iﬁ Pa3JIOKECHUEM  KaJIbIIUEBBIX

Kap6OHOBI>IX KHUCJIOT.

JdeMoHcTpaumu.

. B3anmopencTBue HaTpHUsl C ITAHOJIOM.

OxuciieHre 3TaHOoJ1a OKCUAOM MEJIH.

['openue 3Tanona.

B3aumoneiictBue mpem-0yTUIOBOTO CIIUPTA C COJISTHOW KUCITOTOM.
KauecTBeHHas peakiysi Ha MHOTOATOMHBIE CITUPTHI.
KauecTBenHble peakiiny Ha GEHOJIBI.

OnpenenenHue anbAeruoB IPY NOMOLIY KAYECTBEHHBIX PEaKLIUN.
OxuciieHre anbAeru0B IEPMaHTaHATOM KaJHsl.

[TonyyeHue coXHBIX 3PUPOB.

JlaGopaTopHble ONbITHI.

5.

CBoiicTBa 3TUIIOBOTO CIIUPTA.

CBoiicTBa rHIEpUHA.

CgoiictBa genosa. KauecTBeHHbIE peaKkIuy Ha (PeHOJIBI.
CaoiicTBa popManuHa.

CBolicTBa YKCYCHOM KUCJIOTHI.

10. Conu kapOOHOBBIX KUCTIOT.

IIpakTuyeckas padora Ne 4. [lonyuenune OpomdTaHa.

IIpakTuueckasi padora Ne 5. [lonydyeHue ameToHa.

IIpakTnyeckas padora Ne 6. [lonyyeHue yKCyCHON KUCIIOTHI.

coien



IIpakTnyeckas padora Ne 7. [lonydyenue sTunanerara.

IIpakTnyeckas pabora Ne 8. PemieHve 3kcriepuMEHTalIbHBIX 33Ja4 MO TEME

«KI/Icnopochoz[epncamHe OPraHNYCCKHC BCIICCTBAY.

KonTposabnass padora Ne3d mno temMe «Kuciaopoacoaepkaime OpraHUYeCKUe

BCIICCTBA».

Tema 5. A30T- 1 cepocoaepxkaniue coequHeHus (64)

Humpocoeounenusn.  Onekmponnoe cmpoenue Humpoepynnol. llonyuenue

HumpocoeduHeHmZ. B3pbl€'iambl€ seujecmea.

A M " H bI. 30Mepusa amuHOB. [lepBUUYHBIE, BTOPDUYHBIE U TPETUYHBIE aMUHBI.
duznueckre CBOMCTBA IPOCTEUINMX aMHHOB. AMMHBI KakK OpraHU4eCKue
ocHoBaHMs. ConM aJKWIAMMOHHMS. AJIKWIMPOBAHWE WU ALMJIMPOBAHUE AMUHOB.
Peakumm aMHHOB € a30THCTOM KHCJIOTOW. ApOMAaTHYECKHME aMUHBI. AHWIMH.
B3anMHOe BiaMsHME TPyl aTOMOB B MOJIEKYJIE aHWIMHA. XMMHYECKUE CBOMCTBA
aHWIMHA (OCHOBHBIE CBOICTBa, PEaKIMM 3aMEUIEHHs B apoMaTHYecKoe s.po,
OKHUCJIEHUE, ayunuposanue). /fuazocoedunenus. IlonydyeHne aMMHOB U3 CIIUPTOB U
HuTpocoequHeHuil. llpumeHenune anwnnHa. CepoOpraHUYECKHE COEIUHEHUS.
ITpencraBieHne o cepoopraHudecKux coenHeHusAX. OCOOEHHOCTH UX CTPOEHUS U

CBOMCTB. 3HaUE€HHUE CEPOOPIaHNUYECKUX COCTUHEHUH.

IF'eTeponukasb. OypadH U NUPPOT KaK NPEICTABUTENU MATUUICHHBIX
TeTEPOLMKIIOB. DJIEKTPOHHOE CTPOEHKE MOJIEKYJIbI TUpposia. KucioTHsie cBOCTBA
nuppona. [lupuauH Kak NpEeACTaBUTENb MIECTUWICHHBIX TETEPOLUKIIOB.
DIEKTPOHHOE CTPOEHUE MOJIEKYJbl upuanHa. OCHOBHbIE CBOWCTBA MHUPHUJIMHA,
peakiu 3aMenieHust ¢ apomatudeckum sajapom. [lpeacrtasienne o6 umuaaszose,

IMUPUINUHEC, IIYPUHE, TYPUHOBLIX U IMPUMHUINHOBBIX OCHOBAHUAX.

JdeMoHcTpaumu.



1. OcHOBHBIE CBOMCTBA aMHUHOB.

2. KauecTBeHHBIEC peaKI[M{ HA aHUJIUH.

3. AHUJIMHOBBIE KPACUTEH.

4. OOpa3s1bl reTepOoIUKINUYECKUX COSTUHEHUH.

JlabopatopHble onbIThl. KauecTBeHHbIE peaKkIuy Ha AaHUJIMH.

IIpakTn4yeckas padora Ne9. PemeHue sKCHEpUMEHTAIBHBIX 3aJad IO TEMeE

((ABOTCO,HGP)K&H.II/IC OpPraHUYCCKHEC BCIICCTBA.

Tema 6. buosiornyeckn akTuBHbIE BenlecTBa (144)

AKupbl Kak cloXHbIE 3(DUpPBI TIUIEpPUHA W BBICIIMX KapOOHOBBIX KHUCIOT.
OmbuieHHe KUpOB. ['WaporeHusanuss >KUpoB. Mpuia Kak COJM  BBICIIUX

Kap6OHOBBIX KHUCJIOT.

Y raeso abl. MoHO- 1 nucaxapuapl. DyHK1MK yrieBog0B. buonornyeckas posb
yriaeBo1oB. ['oko3a — usuveckre cBONCTBA, TMHEHHAS U [UKJINYEcKas (OPMBI.
Peakuun T1IFOKO3bI  (OKHCJIEHHWE a30THOM KHCJIOTOM, BOCCTAHOBJICHHE B
IIIECTUATOMHBIN CIIUPT), KAU€CTBEHHBIE PEAKIIUU Ha IITI0K03Y. BpokeHne TIIF0KO3bI.
®pykTo3a Kak u30MEep TIOKO3bl. Pubo3a u gezokcupubosa. [lonamue o

2IIUKO3UOAX.

A ucaxapuasbl Caxapo3za Kak IMPEICTaBUTENIb HEBOCCTAHABIMBAIOIINAX
nucaxapunoB. Manvmosza u jaaxmosa, yeanoouosza. I'maponus aucaxapuiosn.

[Tonydyenue caxapa U3 caxapHOH CBEKJIbI.

IToaumcaxa P 1 X bI. KanMaJ'I, I''TMKOI'CH, LCJIIII0JI03a. KauecTtBenHas peaknuAd

Ha KpaxmaJl. FI/II[pOJ'II/I?) nmojanucaxapuaosB.



HykaeunmHoBBIeKHCJO T bl. Hykineosuasl. Hykneornnsl. Hykiennose
KUCIOThl Kak mnpupoansie nosumepsl. Crtpoenne JHK wu PHK. T'maponus

HYKJICMHOBBIX KHUCJIOT.

AMMHMHOKHCJ O T bl Kak aM(OTepHBIC cOeuHEHNs. Peakinu ¢ KucmoTamu u
ocHoBaHusIMU. OOpazoBanue cloxHBIX 3¢hupoB. Ilentunpl. [lenTugHas CBS3b.
AMUJIHBIA XapakTep NenTuaHou cBa3u. ['maponns nentuaoB. benku. [lepBuunas,

BTOPHUYHAS U TPETHYHAS CTPYKTYphI OenkoB. KauecTBeHHBIC peakIiny Ha OCIKH.
JdeMoHcTpaumu.

1. PacTBOpMMOCTb YIJIEBOJIOB B BOJIE U ATAHOJIE.

2. KaudecTBeHHbIE peaKlMM Ha TITI0KO3Y.

3. OOpa3ibl aMUHOKHCIIOT.

JlabopatopHsbie onbiThl. 11. CpolicTBa rmroko3bl. KauecTBeHHass peakuus Ha
rroko3y. Onpenenenue Kkpaxmaia B NpoAyKTax nuranud. 12. L{BeTHble peakuuu

OEJIKOB.

Koutpoabnass pa6ora Ne 4 mo teme «A3oTcomepkamme U OWOJIOTHYECKU

AKTUBHBIC OPIraHUYICCKHNEC BCUICCTBA».

Tema 7. BbicokoMouieKyJIsipHbIe coeuHenus (44)

[loHdATHE O  BBICOKOMOJIEKYJSIpHBIX  Beniectsax.  llomumepusanus u
MOJINKOHJIEHCALIMSI KaK METOJIbI CO3JaHus MOIUMEPOB. Diactomepsl. [IpupoaHblil
n cuHrernyecknid kaydyk. Cononumepusanus. CoOBpEMEHHbIE IUIACTHKHU
(MONMMATUIIEH, MOJUIIPONUIEH, MOJUCTUPO, MNMOJUBUHUIXIOPUA, (TOPOIUIACT,
HoJUATUIIEHTEpedTanar, aKpWI-0yTauEeH-CTUPOIbHBIN IUIACTHK,

nonukapoonatsl). [IpupoHbie U CHHTETUYECKHE BOJIOKHA (0030D).



demoncrpamuu. 1. OOpasupl 1actukoB. 2. Kosiekuuss BOJIOKOH. 3.

[TonmukoHAEHCAIHSI STUIICHTIIUKOIIS C TEPEPTATCBOM KHUCIOTOM.

JlabopaTopHbie onbIThI. 13. OTHOILIIEHME CUHTETUYECKUX BOJIOKOH K pacTBOpaM

KHUCJIOT U IIIeJI0YEH.
IIpakTuyeckas padora Ne 10. Pacrio3HaBaHue MIaCTUKOB.

IIpakTnyeckas padora Ne 11. Pacno3HaBaHue BOJOKOH.



11 kaacc
Tema 1. Hemeramanl (314)

KnaccudukanussHeoOpraHmyYeCcKHUXBeI ecT B. DJIEMEHTbI

MCTaAJIJIBI 1 HEMETAJIJIBI M1 UX ITOJIOKCHUC B HCpHO,HPI‘ICCKOﬁ CHCTEMC.

B o 1 0o p o a. Ilonyuenue, ¢uznueckre U XUMUYECKHE CBONCTBA (PEaKIMH C
MeTaJJIaMH M HEMETaJJIaMHU, BOCCTAHOBJIEHHUE OKCUIOB U coJieid). ['mapuusl.

TonauBHBIC DJIEMEHTHI.

I'auaoren bl OOmas xapakTepucTUka NOArpynmnbl. @U3NYECKHe CBOICTBA
IPOCTBIX BEHIECTB. 3aKOHOMEPHOCTH HW3MEHEHHUS OKHUCIUTEIbHOW AKTUBHOCTHU
raJIoOr€HOB B COOTBETCTBUM C UX IMOJIOKEHUEM B Ieproguueckoi tadbmune. [lopsiok
BBITECHEHUS TAJIOT€HOB U3 PACTBOPOB rajoreHu10B. OcoO0eHHOCTH XUMUU (ropa.
XJ10p — MOJIyuy€HHUe B MPOMBIIIIEHHOCTH U J1a00paToOpuu, peakiui ¢ METAJUIAMU U
HeMeTalulaMi. B3anmopencrBue XJjiopa € BOAOM W pacTBOpaMM  IIEJIOYEH.
Kucnoponuele coequHeHus xjopa. ['MIOXJIOpHUTHI, XJIOpAaT WU MEpXJIOpaTbl Kak
TUNUYHBIE OKUCIAUTENU. OCOOEHHOCTHM XuMHUM Opoma M uonaa. KauecTBeHHas
peakuuss Ha Hoa. l'amoreHoBOAOpOAbl —  IOJYYEHHUE, KHCIOTHBIE U
BOCCTAHOBUTENbHbIE cBOMcTBAa. ConsiHas KuciioTa M ee coyid. KayecTBeHHbIE

pC€aKunn Ha raJIOrCHU/I-HOHBI.

DJUeMEeHTHB NOATPYNNBIKHUCJO P o aa. O0uias xapakTepucTuka
noarpynmnbl. duznyeckue CBOKWCTBA MPOCTHIX BeniecTB. O30H Kak aIOTpOMHAast
monubukanus kucnopora. Ilomyuenue ozona. O30H kak okucinutenb. [lo3utuBHas u
HEraTHBHas poOJb 030HAa B OKpyawomel cpene. CpaBHEHHE CBOMCTB O30HA M
Kkuciopoaa. Boga u nepokcua BoAOpOIa KaK BOJOPOAHBIE COEAUHEHUS KACIOpOaa
— CpaBHEHUE CBOMCTB. [lepokcua BomoOpoaa Kak OKUCIUTENb U BOCCTAHOBUTEID.
[Tepoxkcuabl MetamoB. Cepa. Asotpornusi cepbl. PU3MYECKUE U XUMHUUYECKHUE
CBOMCTBa cepbl (B3aUMOJIEMCTBHE C MeETaJJIaMU, KHUCIOPOAOM, BOIOPOJOM,

pacTBOpamH Iesoue, KucaoTaMmu-okuciauressiMu). CepoBoiopo —



MOJTyuYeHHUE, KUCIOTHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA. Cynbpuabl. CepHUCTHIH
ra3 Kak KHUCJIOTHbIA OKCHI. OKHUCIHUTEIbHBIE M BOCCTAaHOBUTEJIBHBIE CBOMCTBA
cepHHCTOro rasza. [lonyyeHue cepHUCTOro ra3a B HpOMBIIUIEHHOCTH U JIJA0OPATOPHH.
Cepnucras kucnora u ee couu. Cepnbiii anruapua. Cepnasa kuciora. CBoHCTBa
KOHIICHTPUPOBaHHONM M pa30aBieHHOM  cepHOM  KHUCIOTHL.  [lelicTBue
KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI HA caxap, METaJUIbl, HEMETaJUIbl, CYIb(OUIbI.
TepMmuueckass ycTOWYMBOCTH cynb(aToB. KadecTBeHHass peakuus Ha CEpPHYIO

KHUCJIOTY U €€ CONU. Tuocepras Kucioma u muocynvghamai.

A3o0oTHerocoejxuHeHH si. DIeMEHTb NoArpynmnsl azora. Oomras
XapaKTepUCTUKa MOArpynnbl. Guznyeckre CBOMCTBA MPOCThIX BelecTB. CTpoeHue
MOJIeKYJIbl a30Ta. Dusnyeckre U XMMUYecKre cBoicTBa a3orta. [lomyueHue azora B
MPOMBINIUICHHOCTH ® Jabopatopuu. Hutpuasl. AMMHak — €ro TOJIyYCHHE,
bu3ndeckue M XuUMuYeckre cBorcTBAa. OCHOBHBIE CBOWCTBA BOJIHBIX PAcCTBOPOB
ammuaka. Conu ammoHus. [loBenenue coneld aMMOHUS MPU HArpeBaHUU. AMMUAK
KaK BoccTaHOBUTENb. lIpumeHeHue ammuaka. OKcHIbI a30Ta, UX MOJYyYEHHE H
ceorictBa. Oxkcupn azora(l). Oxwucnenne oxcuna azota(Il) kuciaopomom.
HMumepuzanus okcuna azota(ly). Azorucras kuciora u ee coiid. HuTpuThl Kak
OKHUCJIUTEM U BOCCTAHOBUTENU. A30THAsI KUCIOTa — (PU3MYECKHUE U XUMUUYECKHE
CBOMCTBa, nonyyeHue. OTHOIIEHWE a30THOM KHMCIIOTHI K METalslaM U HeMeTaJljlaM.
3aBUCUMOCTH MPOAYKTA BOCCTAHOBJIEHUSI @30THOM KMCJIOTHI OT aKTUBHOCTH MeTaJljia

Y KOHILICHTPALMX KUCIIOTHI. TepMudeckass yCTOWYNBOCTb HUTPATOB.

®ochopuerocoeauHeHHu s Awiorponusi ¢pochopa. XUMHUIECKHUE
cBoiicTBa docdopa (peakuu ¢ KUCIOPOI0M, TATOTeHAMHU, METAJIJIaMH, CIIOKHBIMU
BEIIECTBAMH-OKUCIHUTENSIMH, Tienodamu). [lomyuenne m mpumeHeHue ¢ocdopa.
®dochopueiii anruapua. OprodocdopHas u meradpochopHas KUCIOTHI U UX COJIH.
KauectBennas peakuuss Ha optodocdatel. Paznoocenue opmoghocghoproti
kucaomsl. ITlupogocgoprnas rkucioma u nupogocghamor. Dochunsl. DochuH.

Xnopuowvt gpocgpopa. Oxcuo gocghopa(lll), pocpopucmas xucroma u ee conu.



Y raep o a. Amtorporus yriaepona. CpaBHEHHE CTPOCHHS U CBOMCTB rpaduTa u
anvaza. DynnepeHn kak HOBas MoOJeKysipHas ¢opma yriepoma. I'padenH kak
MOHOCJON TpaduTa. YriiepoaHble HAHOTPYOKU. YTOJb. AKTUBUPOBAHHBIA YTOJIb.
Ancopbuust. Xumundeckue cBoiictsa yris. KapOuasl. 'maponus kapOuia kanbuus u
Kapouna amomuHug. KapOuapl MNEpeXOoIHbIX METAIOB KaK CBEPXIPOYHbIE
matepuainbl. Oxcunbel yriaepona. OOpa3oBaHHe YrapHOro rasa IMpU HEMOJIHOM
CrOpaHHH yIJIsl. YTOJIb M YTapHBIM ra3 Kak BOCCTaHOBUTENN. Peakiys yrapHoro rasa
¢ pacmuiaBamu 1menodyel. CuHre3 (QopmMHATOB M OKCAJaTOB. YTJIEKHMCIBIM ras3.
VYronpHas kuciora u ee conu. lloBeneHue cpeqHUX M KHUCIBIX KapOOHATOB IpU

HarpeBaHMM.

K p e m 1 u ii. CBolicTBa MpOCTOro BelecTBa. Peakunu ¢ XJIOpOM, KUCIOPOJIOM,
pacTBopamu 1uenodeid. OKCuA KpEMHUS B NpPUpPOAE M TeXHUKe. KpemHueBble
KHCJIOTBI U MX coiM. I'maponu3 cuimkaTtoB. CuiaH — BOJOPOAHOE COEIUHEHUE

KpCMHU.

b o p. Oxcun 6opa. bopHast kuciota u ee conu. bypa.

demoncrpanuun. 1. 'openne Bogopona. 2. [Tonyyuenue xjgopa (OnbIT B IpoOUpKe). 3.
OmnbiTel ¢ OpomMHOI Bofoi. 4. OKUCIUTENBHBIE CBOMCTBA PAacTBOpPA THUIIOXJIOPUTA
Hatpus. 5. [lmaBnenue cepel. 6. ['openue cepsl B Kuciaopoae. 7. Bzaumoaeiictue
xkeneza ¢ cepor. 8. I'openue cepoBomopoma. 9. Ocaxnaenue cyiabdumor. 10.
CgolictBa cepHucToro rasza. 11. JlelicTBue KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTHI Ha
Melnb U caxapo3dy. 12. PactBopenue ammuaka B Bojie. 13. OcCHOBHBIE CBOMCTBa
pactBopa ammuaka. 14. Karanutuueckoe okucienue ammuaka. 15. Ilomydyenue
okcuaa azota(Il) u ero okucnenue Ha Bo3ayxe. 16. JlelicTBue a30THOM KUCIOTHI Ha
Mmenb. 17. I'openue docdopa B kucnopose. 18. Ilpesparienue kpacHoro ocdopa B
Oenblil 1 ero cBeueHue B TemHore. 19. B3aumoneiictsue hochopHOro aHruapuaa ¢
Bojoit. 20. OOpa3ubl rpadura, anmasa, kpemuus. 21. 'openue yrapuoro raza. 22.

TyleHre mIaMeHu yriaeKucapiM razoM. 23. PaznoxkeHre MmpaMopa.



JlabopatopHsbie onbiTbl. 1. [lomyyeHue xyopa W M3y4eHUE €ro CBOWCTB. 2.
O3HaKOMIIEHHE CO CBOMCTBAMM XJIOPCOJEpKalIUX oTOenuBaTenei. KauecTBeHHas
peakuus Ha rajoreHua-uoHsl. 3. CBoiicTBa OpoMa, Moja U ux cosieid. Pasnoxenue
nepokcuaa Bonopoga. OKHCIEHHEe HOAUA-UOHOB IIEPOKCUAOM BOJIOPOJA B KHCIION
cpene. 4. M3ydeHue CBOMCTB CEpHOM KHUCJIOTHI U €€ cojieid. 5. M3yueHue CBOMCTB
BOJHOIO pacTBopa aMMuaka. 6. ColicTBa cosieli aMMoHuA. KadecTBeHHas peakius
Ha (Qocdar-non. 7. KauecTtBeHHass peakuus Ha KapOoHAT-MOH. PazmoxeHue
ruapokapOonara HaTpus. 8. MicnipiTaHue pacTBOpa CHIIMKAaTa HATPUS UHIUKATOPOM.

9. O3HaKOMIIEHHE C 00pa3llaMU IPUPOIHBIX CUIIUKATOB.

IIpakTnyeckas padora Nel. [Tonyuenue Bogoposa.

IIpakTnyeckas padora Ne 2. [TonydyeHue Xa0poBoA0POIa U COISTHON KUCTIOTHI.
IIpakTuyeckasi padora Ne 3. [lonydeHre aMMuaKa U U3y4E€HHUE €ro CBOMCTB.

IIpakTnyeckas padora Ned4. [lonyueHue yriekuciaoro rasa.

IIpakTuyeckass padora Ne 5. BbINOTHEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME

«HemeTamisny.

Kountpoabnas padora Nel o teme «Hemeramiby.

Tema 2. Metasibi (304)

O0muinod30pIlIeMeHTOB—METaJuaJo B. CBoOCTBA NMPOCTHIX
BEILIECTB-METAJUIOB. MeTainueckue Kpuctaimmueckue pemierku. CIuUiaBbl.
XapakTtepucTuka HamOoJiee H3BECTHBIX CIUIaBOB. [lodyueHne W TpUMEHEHUE

MCTAJIIIOB.

Ile1o4YHBIEM e T aJiJ bl— 00LIasl XapaKTEPUCTUKA TOATPYIIIbI, XapaKTEPHbIE
peakuuu HaTpus U Kanusi. CBoMCTBa NIEIOYHBIX METAJIIOB. [loydeHne mienoyHsix

MeTtauioB. Cona u eqKui



HATp — BaXXHEHIIME COCAUHEHUS HaTpUs. bepuiumii, Marauil, eJI04YH03EMEIbHbIE
MeTasuibl. Marauii U KajabLuid, UX 00I1as XapaKTepUCTUKA HA OCHOBE MOJIOKEHHUS B
[lepnognueckon cucreme sneMeHtoB JI. M. MeHneneeBa u CTpOEHUS aTOMOB.
ITonyuenue, pusnyeckre 1 XUuMUYECKUE CBOMCTBA, IPUMEHEHUE MarHus, KalbLUs U
uX coeluHeHul. AM(OTEPHOCT OKCUIA U THApoKcuaa Oepuinivs. XKecTkocTh BOab
u crnocoObl ee ycrpaHeHua. Okpacka IUIaMEHU COJSIMM — UICJIOYHBIX U

mMEJI0YHO3CMCIBbHBIX MCTAJIJIOB.

A 110 M 4 H ¥ . PacnpocTpaneHHOCTh B npupojie, PU3ndecKkue U XUMHUECKUE
CBOMCTBa (OTHOULIEHUE K KUCIOPOAY, TaJIOT€HaM, PacTBOPaM KHCIOT M IIEJIOYEH,
anmoMoTepMusi). AMQOTEPHOCTh OKCUAa | ruapokcuaa amomuHus. Conu
amomunusa. [lomHoe pasnokeHWe BOIOW COJIed aTIOMHHHS CO  CIA0BIMH
JIBYXOCHOBHBIMU KHCJIOTaMH. AJIIOMUHATBl B TBEPJAOM BHJIE U B PacTBOpE.

HpI/IMeHeHI/Ie amoMuHUs. Coeournenus anoMutUs 8 HU3UIUX CIENneHsxX OKUCTEHUS.

OaxoBowucBIUHe n Duznyeckue U XUMMUYECKUE CBOMCTBA (peakluu C
KUCJI0pOAOM, kuciaotamu), npumenenue. Conu onoBa(Il) u ceunna(ll). CBuHIIOBBII

AKKyMYJIATOP.

MeTanapbpimo0O0O4YHBIXNOATPY I N. OCOOEHHOCTH CTPOEHUSI ATOMOB

NEPEXOJHBIX MCTAJIIIOB.

X p 0 M. OusznvecKUe CBOICTBA, XUMUUYECKHUE CBOMCTBA (OTHOIIEHUE K BOJSTHOMY
napy, KHCIOPOAY, XJIOPY, pacTBOpaM KHCJIOT). M3MEHeHue OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX M KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHUAOB M THAPOKCUIOB
XpOMa C POCTOM CTETIEHH OKUCIIEHUSI. AMGBOTEpHBIE CBOMCTBA OKCU/IA U THAPOKCHIA
xpoMa(Ill). Oxkucnenne coneir xpoma(lll) B xpomarel. B3aumHble nepexoabl

XPpOMATOB U TUXPOMATOB. XpOMaTBI U JUXPOMAThI KaK OKHCJIUTCIIN.

Ma pr a H e 1 — Qu3HUECKHE U XUMUYECKUE CBOMCTBA (OTHOILIEHHE K KHCIOPOY,
XJI0py, pacTBopaM kucioT). Oxkeua Mapranua(ly) kak oKuCInUTENb U KaTalIu3aTop.

HCpMaHFaHaT KaJInuig KakK

okuciautTenb. Maneanam (V1) kanus u e2o ceoticmaa.



K e a e 3 o. Haxo:xknenue B mpupone. 3HadeHHMe ’xejie3a JJIS OpPraHusMa
yesjoBeka. Pusnueckue cBoiicTBa :Keje3a. CruiaBbl kejie3a € YIJIEpOAOM.
XuMHUYecKHe CBOMCTBA Kejie3a (B3aMMOJEHCTBHE € KHCJIOPOAOM, XJIOPOM,
cepoi, yrjem, KHCJI0TaMH, pacTBopamMu coJieid). CpaBHeHHe KHCJIOTHO-
OCHOBHBIX H OKHCJIHMTEJIbHO-BOCCTAHOBHMTEJbHBIX CBOWCTB TI'HAPOKCHIA
skesie3a(Il) u ruaporcuna xkesesa(lll). Coun xkene3a(Il) u xeneza(lll). Meroabt

nepesoaa coJiei xkejeza(ll) B

comu xejqe3a(lll) u oOpatHo. OxucaANTeNIbHbIE CBOWCTBA COEIUHEHUI
skesie3a(lll) B peakuusix ¢ BOCCTAHOBUTEJIAMHU (HOAUIOM, MeabI0). Lluanuanbie

KOMILJIEKCHI :keJie3a. KayecTBeHHbIe peakiiuu HA HOHBI kese3a(Il) u (IIT).

M e a1 b . Haxoxaenue B npupoge. ®usnyeckue U XUMHUYECKHEe CBOMCTBA
(B3aumojencTBHe ¢ KUCJIOPOAOM, XJIOPOM, CePOii, KUCJIOTAMU-OKHUCIUTEISIMH).
Comm meau(Il). Meanbiii kynmopoc. Ammmuakarbl Meau(l) um  memm(II).
IHonyyenune oxcuga Meau(l) BoccraHoBienuem ruapokcuaa meau(Il)

IJIIOKO030M.

Cepeodpo. PDuznueckue 1 XUuMHUYECKHE CBOMCTBA (B3auMO/IeliCTBHE C CepPoii,
XJIOPOM, KHCJIOTAMH-OKUCauTeasimu). OcaxaeHue OKcHIa cepedpa npHu
AefiCTBUM 1IEJI0OYHM HA COJIM cepedpa. AMMHAKATHI cepedpa KaK OKHUCJIUTEIN.

KauyecTBeHHas1 peakiusi Ha HOHBI cepedpa.

3 00T 0. PU3HUYECKHE 1 XUMUYECKHE CBOIICTBA (B3aMMO/IeliCTBHE C XJIOPOM,

«apcKoi BOAKO». Croco0bl BbIeJIeHHS 30J10TA U3 30JI0TOHOCHOM IMOPOABI.

Il u H k. DOuU3nYecKHe M XHMHYECKHE CBOiicTBAa (B3auMojJelcTBHE C
rajoreHaMmM, KHCJIOpPOAOM, Cepoil, PpacTBOpaMHM KHCJOT U Iesaoyei).

AM@OTEpHOCTH OKCHAA M THAPOKCHAA IIUHKA.

P Ty 15 llpeacraBieHue o CBOMCTBAX PTYTH U €€ COCAMHECHUAX.

Hdemoncrpanumn. 1. Kosexkuns merasuios. 2. Kosuiekniusa MuHepaJioB u pya. 3.

Koanexkunsa «Amdomunuiiy. 4. Koteknusa «7Keie3zo m ero cmiaBbDy 5.



[InaBnenne amomunus. 9. B3auMojaelcTBue anOMHHHUS coO Mienoubto. 10.
B3aunmoneiicTBre XpoMa ¢ CONISIHOM KUCIIOTOM 0e3 mocTyna Bo3ayxa. 11. Ocaxnenue
rugpokcuga xpoMa(lll) u okuciaenue ero mepokcugom Boaopoda. 12. B3aumHubie
Mepexoibl XpoMaTtoB U auxpomaroB. 13. PaznoxkeHue auxpomara amMMmoHus. 14.
Amomorepmusi. 15. Ocaxaenune ruapokcuaa sxenesza(lll) u oxucnenue ero Ha

Bo3ayxe. 16. Brimenenue cepedpa u3 €ro coJieit 1eicTBUEM MEIH.

JlaGopaTopHublie onbiThl. 10. OkpamrBaHue MIaMEHU COEAMHEHUSIMU IIEIOYHBIX
MeTtaioB. 11. O3HakOMJIeHHE C MHUHEpajaMd W BOKHEUIIMMHU COCAMHEHUSIMU
MIEJIOYHBIX MeTajuioB. 12. CBoWcTBa COEOUHEHHUN IIEJIOYHBIX METaUIoB. 13.
OkpamBaHue IJIaMEHU COJISIMH IIEIOYHO3EMENbHBIX MeTauioB. 14. CpolicTBa
Maravsa m ero coexmHenuu. 15. CpoiicTBa coequHeHud Kanblusa. 16.KecTkocThb
Boanl. 17. B3auMmonelcTBHe aJIIOMHHHS C KHUCJIOTAaMH H IiejiouyamMu. 18.
AmdoTepHbIe cBOMCTBa rUApoKcuaa amtomMunus. 19. Ceoticmea onosa, céunya u ux
coeounenuu. 20. CpoiicTBa conedt xpoma. 21. CpoiicTBa MapraHiia M €ro
coenuHeHu. 22. W3ydyenue wwuHepanoB xeneza. 23. CBoiicTBa kelesa.
KauecTBeHHble peaknuu Ha HOHBI kene3a. [lomyuenne okcuma meau(l). 24.

CBoiicTBa MeJIH, €€ CIIJIaBOB U coeAMHEHMM. 25. CBOMCTBA [IMHKA U €T0 COSIMHEHUH.

IIpakTuyeckas padora Ne6. [lonyuenue roppkoil coiau (CEeMHUBOTHOTO Cynbdarta

MarHusi).

IpakTudeckasi padora Ne 7. [lonydeHre alfoMOKaIMEBBIX KBACIIOB.

IIpakTuyeckass padora Ne8. BrinojiHEHNE AKCIEPUMEHTAIBHBIX 33/1a4 M0 TEME

«MeTasibl TJIaBHBIX MTOATPYIII.
IIpakTuyeckasi padora Ne9. [TonydeHue MegHOTO Kymopoca.

IIpakTuyeckasi padora Nel(. [Tonyuenue xene3Horo Kynopoca.

IIpakTuyeckasi padora Ne 11. BeinogHeHne 3KCIEPUMEHTAIBHBIX 33/1a4 110 TEME

«Mertamipl TOOOYHBIX MOATPYIIID).

KontpoabHast padora Ne 2 no teme «MeTayuib».



Tema 3. CTpoenne atoma. XumMn4eckasi cBsa3b (84)

Crtpoenmneartoma Hykmasl. M3otonel. Tunel paguoakTUBHOTO pacnaja.
Tepmosinepnbii cuHTe3. IlojlydeHHME HOBBIX DJJEMEHTOB. SINEpHBIE peakuuu.
CrtpoeHue »dIEKTpPOHHBIX o0O0Oo0souek aToMoB. IlpencraBieHne O KBaHTOBOU
MexaHuke. KBaHToBble uuciaa. ATomMHBIE opOuTtanu. Pagumyc — atoma.

DNEeKTPOOTPULIATENBHOCTD.

XHMHYeEeCKAadcCBi3 b Buasl xummnueckon ¢Bsa3u. KoBajieHTHAS CBA3b U €€
XapaKkTepUCTUKU (JIJTMHA CBSI3U, MOJISIPHOCTD, MOJISIPU3YEMOCTh, KPATHOCTh CBSI3HU).

HNonHas cBa3b. Mertayuinueckas CBI3b.

CTtpoenmnmeTBepaslXT e Kpucramumueckue u amopdubie Tena. TUIBI
KPUCTAJUIMYECKUX PEIIETOK METAIJIOB U MOHHBIX COETMHEHUN. MexXMOIIeKyIIpHbIe

B3anuMoAeucTBUA. BogopoHas CBs3b.

Jdemoncrpanuu. 1. Kpucraminueckue pemerku. 2. Moenu MoJieKyl.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakunid (174)

TenanoBodPPeKTXUMHUUYECKOMPeaK U MU DHIOTCPMUIECKUE U
’K30TepMHuueckue peakiuu. 3akoH ['ecca. Temmora oOpa3oBaHMsI BelECTBA.
Oueprus cBs3u. [lonarue 06 sHramsnuu. [lorstue 06 ’HTpOnMU. BTOpoi 3akoH
TepMOIUHAMUKHU. DHeprus [ mb0ca u KpuTepuu CaMOIPOU3BOJIBHOCTH XHMUYECKOM

PCaKInU.

CkopocThbXMMHYECKHUXPeaKI MU ee 3aBUCUMOCTb OT ITPUPOJIBI
pearupyromux BeIIeCTB, KOHIIEHTPALUU PEAareHTOB, TEeMIepaTypbl, HaJIHYUs
KaTaJu3aropa, IUIOIAQAM  TOBEPXHOCTH  PEarupyroluxX  BELECTB. 3aKOH
neiictByromux Mace. [IpaBusno Baut-I" odpda. [Tonsitue 006 sneprun aktuanuu u 06

HHEPreTUYeCcKOM npoduiie peakuu. ['oMOreHHbIN U TeTepOreHHbIN KaTaaus.



HpI/IMepBI KaTaJIUTHYCCKUX IIPpOHNECCOB B TCXHUKE MW B JXHBBIX OpraHu3Max.

CDCpMeHTBI KaK OMOJIOTUYECKHUE KaTaJIn3aTOpBhI.

OO0partumblepeaknuu Xumudeckoe paBHoBecue. [Ipunnun Jle IlaTense.
Koncranta paBHOBecus. PaBHoBecne B pactBopax. KoHCTaHTBI auccounuaiuu.
Pacuer pH pactBopoB CWIBHBIX KHCIOT U  Mmenodeil. [lpouszsedenue

pacmeopumocniu.

P s HAaKTHBHOCTHMETaJJ O B. Ilonstue o CTaHAAPTHOM JJICKTPOJHOM
MNOTCHIOHUAJIC U BHCKT‘pO,Z[BPI)I(ymeﬁ CUJIC pCaKIUU. XYVMHWYECKHNE MCTOYHHUKHU TOKa:
raJJbBaHUYCCKHUC OJICMCHTLI, AKKYMYJISATOPLI U TOIINIMBHBIC 3JICMCHTLI. 9J'ICKTpOJ'IPI3

pacrIaBoB ¥ BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB. 3aKOHbI JIeKMPOIU3A.

I[eMOHCTpaIII/II/I. 1. BKBOTGPMH‘ICCKI/IC U SOHAOTCPMHUUYCCKHUC XUMHNYCCKUC PCAKIIUH.

2. TenuoBble sIBJICHUSI IPU PACTBOPEHUH CEPHOM KUCIOTHI 1 aMMHAYHOMN CEUTPHI.

3. 3aBUCUMOCTh CKOPOCTHM pEaKluMd OT TMPUPOJbI BEHIECTB Ha MpUMEpe
B3aMMOJICUCTBHUS PACTBOPOB PA3NTMYHBIX KHUCJIOT OJMHAKOBOM KOHIEHTPALMHU C
OJIMHAKOBBIMHM KyCOUYKaMH (TpaHyJiaMy) IMHKA U OJMHAKOBBIX KYCOYKOB Pa3HBIX
METAJUIOB (MarHusi, IMHKA, JKeJie3a) C pacTBOPOM COJISHOM KHCJIOTHL. 4.
B3anmMogeiicTBrue pacTBOPOB CEPHON KHUCIOTHI C paCTBOPAaMU THOCYJIh(haTa HATPUs
Pa3IMYHON KOHIEHTpAIMU U TeMrepatypsl. 5. Pa3noxenue nepokcuaa Bogoposa ¢
MOMOIIbIO HEOPTAaHUYECKUX KaTaJu3aTOPOB U MPUPOJHBIX OOBEKTOB, COAEPKALIUX

KaTajasy.

JlabopaTtopHbie onbITbl. DakTOpHI, BIMSIIOLIME HA B3aUMOJCHCTBUE METaJIa C
pacTtBopamMu KHUCIOT. CMellleHne XUMHUYECKOrO paBHOBECHUS TPU YBEIUYECHUU
KOHILIEHTpAlldd peareHToB M MNpoAyKToB.26. Kartamutuueckoe pasziokeHUe

NepoKCcHUaa BOJIOpoa
IpakTuyeckasi padbora Nel2. CkopoCcTh XUMHUYECKOUN PEAKIINH.

IIpakTnyeckas padora Nel3. Xumuyeckoe paBHOBECHE.

KonTpoabnas padora Ne3. TeopeTnueckre OCHOBbI XUMHUH.



Tema 5. Xumuueckas TexHoorus (74)

OcCHOBHBIlENpPUHIOUNBIXUMHUHYEeCKOUHTeXHoOaMOorumu. Il pous
BOJCTBOCEPHOIWKHCJ O T bl KOHTAKTHBIM CIIOCOOOM. XMMH3M TIpOIIecca.

CI)Ipbe AJI1 IIPOU3BOJACTBA CepHOﬁ KHCJIOThI. TeXHONIOrn4yeckas cxema Imponecca,

IMpOoUCCChI M allraparsbl.

Ilpou3sBoagcTBOAaMMMHaK a XumusM mpouecca. OnpenesieHue
ONTUMAJIbHBIX YCJIOBUM NPOBEACHUS peakuuu. [IpUHIMIT UMPKYISIUMU U €ro

pcainu3anus B TEXHOJOTMYECKON CXEME.

Me 1 a 1 1 yp rus. Uepnas metasuryprus. JlomeHHbIl npouece (CbIpbe, yCTPOKHCTBO
JOMEHHOM meuu, XUMH3M 1porecca). IIpou3BoACTBO cTanmu B KUCIOPOIHOM

KOHBCPTECPEC U B JJICKTPOIICUAX.

OpranunuyeckuiicuHTe3. Cunmesvl Ha ocHoge cunmes-2a3a. [Iporn3BOICTBO

METaHOJIA.
DKoJIorHs U MpolJieMa OXpaHbl OKPY>KaIOIIEH Cpe/ibl. 3eNieHass XUMUSI.

Jdemoncrpamumn. 1. Ceipbe 11 MPOU3BOACTBA CEPHON KUCIOTHI. 2. Mojenb

kurnsiiero ciost. 3.0Kenesnas pyaa. 4. O0pasiibl CIUIaBOB KeJe3a.

Tema 6. Xumus B ObITY U Ha ciryx0e o0mecTBa (94)

Xumust tumm. JKupel, Oenku, yrieBojbl, BHUTaMuHBL [luieBbie m00aBKH, HX
Kiaccudukainys.  3ampelieHHblE W pa3pellieHHbIe  THUIIEBbIE  JOOABKH.
JlekapctBenHnbie cpenctBa. Kpacku u nmurmMeHThl. [ [puHIMIIBI OKpallliBaHUs TKaHEH.
Xumus B ctpoutelsibeTBe. [leMenT, 6eton. CTekiio U Kepamuka. TpaJullMOHHbIE U
COBpPEMEHHbIE KepamMuyeckue Marepuaibl. CBepXIpoBoAsiIas Kepamuka. beitoBas

xumus. OréenuBaroye cpeacTpa. XUMHUS B CEIIbCKOM X035UCTBE. IHCEKTUITUIBI U



nectuimapl.  CpencrBa  3ammuThl  pacteHuil.  Penemnentel.  OcoOeHHOCTH
COBPEMEHHOM HayKH. MeTOI0JIOTHs HAydYHOTO ucchenoBanus. [Ipogeccus xumuxa.

Mamemamuueckas xumus.

[Touck xumuueckoi uabopmatuu. Paboma c 6azamu 0anHulx.

JMemoncrpamumn. 1. ITumessie kpacutenu. 2. Kpamenne tkaneit. 3. OrbenuBanue
Tkaneil. 4. Kepamuueckue wMarepuansl. 5. I[[BerHeie ctekia. 6. Komnekius

«TOoIUINBO U €r0 BUIBD.

JlabopaTtopHble onbITHI. 27. 3HAKOMCTBO C MOIOIIMMH CPEACTBAMU. 3HAKOMCTBO C
orOenuBarommMu  cpeactBamu. 28. Kien. 29. 3HaAKOMCTBO C MHHEpAIbHBIMU

yIOOpEHUSIMU U U3yYEHHE UX CBOMCTB.

KonTpoabnas padora Ne 4. litorosas koHTpoJibHas paboTa.



III.TemaTuyeckoe MJIAHUPOBAHUE

10 kaacc
B mom uucne
Homep \Koauuecmeo
Tema npakmuuecKkue KOHmpOnbHble
memul uacoe
pabomul pabomul
[loBTOpeHue u yriryOneHue 3HaHUN 1
BXOJHAs
1 18 1 (
KOHTPOJIbHAS
pabora)
OCHOBHBIE TTOHSTHS OPTaHUYECKON
2 XIUMHH 13 - -
3 Y 1eBo10pob 25 2 1
1
4 Kucnoposconepskamine opraHnaecKie 19 5 (poMexyTouHast
COCIMHEHHUSI
KOHTPOJIbHAS
pabora)
A3OT- U cepocoiep Kalue CoeTnHEHUS
5 6 1 -
1
(uToroBas
6 bronormuecky akTHBHBIE BEIIIECTBA 14 -
KOHTPOJIbHAS
pabora)
BricokoMOJIeKyISIpHBIC
7 COETMHEHHUS 4 2 -
Pe3epBHOE BpeMs 3 B B




11 kiaacc

B mom uucne
Homep Koauuecmeo
Tema npakmuuecKkue KOHmponbHble
membl uacoe
paoomut paoomut
1
(BxomHas
1 HeMeTanbl 31 5
KOHTPOJIbHAS
pabora)
MeTa/libl
2 30 6 1
3 Ctpoenue aroma. XuMu4eckast g
CBSI3b
OcCHOBHBIE 3aKOHOMEPHOCTH 1
NMPOTEKAHUSA XUMUYECKHX
eaKuui MIPOMEKYTOYHAS
4 [peAEE 17 2 (mpoveskcyT
KOHTPOJIbHAS
pabora)
XuMHYecKasi TEXHOJIOTHSA
5 7 - -
1
6 XuMuUs B OBITY M Ha cJIy:KOe 9 (urorosas
oomectna (114)
KOHTPOJIbHAS
pabora)
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	Рабочая программа по	химии	 11 класс

	Пояснительная записка

	Выпускник на углубленном уровне научится:

	Выпускник на углубленном уровне получит возможность научиться:

	II. Личностные результаты:

	III. Метапредметными результатами освоения выпускниками основной школы программы по химии являются:

	П.Содержание учебного предмета: 10 класс

	Тема 1. Повторение и углубление знаний (18ч)

	Демонстрации.

	Лабораторные опыты.

	Тема 2. Основные понятия органической химии (13ч)

	Г е н е т и ч е с к а я с в я з ь м е ж д у р а з л и ч н ы м и к л а с с а м и

	Демонстрации.

	Тема 4. Кислородсодержащие органические соединения (19ч)

	Демонстрации.

	Лабораторные опыты.

	Тема 5. Азот- и серосодержащие соединения (6ч)

	Демонстрации.

	Тема 6. Биологически активные вещества (14ч)

	Демонстрации.

	Тема 7. Высокомолекулярные соединения (4ч)

	Ж е л е з о. Нахождение в природе. Значение железа для организма человека. Физические свойства железа. Сплавы железа с улеродом. Химические свойства железа (взаимодействие с кислородом, хлором, серой, углем, кислотами, растворами солей). Сравнение кислотно-основных и окислительно-восстановительных свойств гидроксида железа(П) и гидроксида железа(Ш). Соли железа(П) и железа(Ш). Методы перевода солей железа(П) в

	М е д ь . Нахождение в природе. Физические и химические свойства (взаимодействие с кислородом, хлором, серой, кислотами-кислителями). Соли меди(П). Медный купорос. Аммиакаты меди(1) и меди(П). Получение оксида меди(1) восстановлением гидроксида меди(П) глюкозой.

	З о л о т о. Физические и химические свойства (взаимодействие с хлором,

	Ц и н к. Физические и химические свойства (взаимодействие с галогенами, кислородом, серой, растворами кислот и щелочей).Амфотерность оксида и гидроксида цинка.

	Демонстрации. 1. Коллекция металлов. 2. Коллекция минералов и руд. 3. Коллекция «Алюминий». 4. Коллекция «Железо и его славы» 5.

	Тема 3. Строение атома. Химическая связь (8ч)

	Тема 4. Основные закономерности протекания химических реакций (17ч)

	Тема 5. Химическая технология (7ч)

	Тема 6. Химия в быту и на службе общества (9ч)


	Ш.Тематическое планирование

	10 класс
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