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|. [lnanupyemble pe3yJbTAThl OCBOEHUS Y4e€OHOI0 NpeaMeTa
«XHAMHUA»

B pe3yasmame u3y4yeHusi Xumuu Ha 6a3080M yposHe yyeHuk 10 kKaacca Haydumcs:

Ha3bigamp  W3YYCHHBIC  BELIECTBA 110  «TPUBHAIBHON» WIHM  MEXKIYHApOIHOU
HOMEHKIJIATYypE;

onpeodenams. BAICHTHOCTb W CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB, THII
XHMHYECKON CBSI3M B COEAMHEHMSX, 3aps]l MOHA, XapaKTep Cpelpl B BOAHBIX PACTBOpPAX
HEOPraHWYECKUX COCAMHEHUH, OKHCIUTEID U BOCCTAHOBUTEND, IPUHAJICKHOCTD BEIIECTB
K pa3JInYHbIM KJlaccaM OPraHU4eCKUX COCIMHEHUN;

Xapakmepu3oeams. SJIEMEHTHl MaJbIX MEPUOJOB MO HMX IMOJOXKEHUIO B MEPUOJIMYECKON
cucreme J[.M.MenneneeBa; oOmme XWMHYECKHE CBOWCTBA METAJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIaCCOB HCOPraHMYECKUX U OPraHUYeCKHX COCAUHEHUH; CTPOCHHE U
XAUMHUYECKUE CBOMCTBA HU3YYCHHBIX OPTraHUYCCKUX COCIII/IHGHI/If/'I;

00bACHAmMY . 3aBUCUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; HPUPOLY
XMMHUYECKON CBSI3UM (MOHHOM, KOBAJEHTHOM, METaNIM4eCKOil), 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peaKuH U MOJOKECHHUS XUMUIECKOTO PAaBHOBECHUS OT Pa3IHMYHBIX (PAKTOPOB;

6bINOJIHAMD Xumuueckuil IKcnepumernm 1o pacrio3sHaBaHHUIO BaKHCHUIITNX
HCOPIraHUYCCKUX U OPraHNYCCKHUX BCIUICCTB,

npo6ooums CaMOCTOSITENIbHBI IMOMCK XHUMHYECKOM HH(OpPMalUM C HUCIOJIb30BaHUEM
Pa3IUYHBIX HWCTOYHUKOB (HAYYHO-IIOMYJISIPHBIX H3/IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); HUCIONb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM i OO0pabOTKU H
nepeaayr XUMHIECKOW HHPOPMAIIUH U €€ MPEJICTABICHHUS B Pa3InYHbIX (hopMax;

HO./ly'lllm 603MOMNCHOCMb HAYyYUMCA:

00BSCHEHUS XUMHUUECKUX HBHCHHﬁ, MMPpOUCXOAAIHNX B IIPUPOJC, 6LITy " Ha IMPOU3BOACTBE;

OMNpeACICHUA BO3MOKHOCTHU IIPOTCKAHHUA XHUMHUYCCKUX npeBpameHHﬁ B Pa3JINYHBIX
YCJIOBUAX U OLCHKU UX HOCHGHCTBHﬁ;

HKOJIOTMYECKU T'PaMOTHOI'O TIOBEJIEHUS B OKPYKaloIIel cpelie;

OLICHKH BIIMSIHUSL XMMUYECKOTO 3arpsi3HEHUSI OKPY’KaIOLIEl cpe/ibl Ha OPraHu3M 4eJloBeKa
U JIpyTHe KUBbIE OPraHU3MBlI;

Oe3omacHOro oOpalleHHus C TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH, J1a00OpaTOPHBIM
000pyI0BaHNEM;

IMPUT'OTOBJICHUSA PAaCTBOPOB 33,213HHOI71 KOHILCHTPAIUHU B 6I)ITy " Ha IMPOU3BOACTBE,

KpHTH‘-ICCKOﬁ OLICHKU OJOCTOBCPHOCTHU XUMHUYECKOH I/IH(bOpMaLII/II/I, HOCTYHaIOHle/'I N3 Pa3HbIX
HCTOYHUKOB.

B pesyabTare udydeHus y4eOHOro npeaMera «XuMHush» Ha YPOBHE CpeHero o01mero

o0pa3oBaHus BbIMMYCKHUK 11 Ki1acca HaAyYuTCH:

pacKkpbIBaTh Ha MPUMEPax poJib XUMHUH B (POPMUPOBAHUN COBPEMEHHOM HAyqHOU
KapTUHBI MUPA U B IPAKTUYECKOMN AEATEIIBHOCTH YETI0BEKA;

JEMOHCTPHUPOBATh HA IPUMEPAX B3aUMOCBSA3b MEXAY XUMHUEH U JPYTUMH
€CTECTBCHHBIMH HAyKaMU;

pacKphIBaTh Ha MPUMEPAX MOJOKEHHS TEOPUHU XUMUYecKoro crpoenust A.M. bytiepona;



noHuMath (usnyeckuii cmbicn [lepuoamueckoro 3akona JI.M. MennmeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa30BaHHBIX UMHU
BEIIECTB OT 3JIEKTPOHHOTO CTPOEHHUS aTOMOB;

OOBSCHATh MPUYMHBI MHOTOOOpA3usl BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHUN 00 WX
COCTaBE€ U CTPOCHUHU;

MPUMEHATH IPAaBWIA CHUCTEMAaTUYECKOM MEXIYHApPOJHOM HOMEHKIIATYPbI KAK CpPEICTBA
pa3nYeHus U UACHTU(UKAIIMH BEIIECTB MO UX COCTABY U CTPOCHUIO;

COCTAaBJIATh MOJICKYJSIPHBIE M CTPYKTYpHBIE (DOPMYIIBI OPraHHYECKHX BEIIECTB Kak
HOCHTENIeH MHPOPMAIIMH O CTPOCHUU BEIICCTBA, €r0 CBOWCTBAX M NMPHHAICKHOCTH K
OTpeIeIEHHOMY KJIaCCy COSIMHEHU;

XapaKTepHU30BaTh OPraHUYECKHUE BEIIECTBA I10 COCTaBYy, CTPOEHUIO U CBONCTBaM,
yYCTaHABIMBATh MPUUYMHHO-CJICICTBEHHBIC CBSI3U MEXKIY JaHHBIMHU XapaKTepUCTHUKAMU
BEIICCTBA;

MPUBOIUTH TPUMEPHl XUMHUYCCKUX PEAKIUH, PACKPBIBAIOIIMX XapaKTePHbIC CBOMCTBA
THUIINYHBIX HpeHCTaBHTeHCﬁ KJIaCCOB OpFaHI/I‘ICCKI/IX BCIIICCTB C I CJIBIO nux
I/IIIGHTI/I(l)I/IKaIII/II/I 158 O6”I>$ICH€HI/I$I O6HaCTI/I HpI/IMeHCHI/IH;

HpOFHOSI/IpOBaTI) BO3MOXHOCTH HpOTCKaHI/Ifl XUMHUYCCKUX peaKunﬁ Ha OCHOBEC 3HaHI/II71 (0]
TUIIAX XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKLMOHHON CIIOCOOHOCTH;
HCIIO0JIBb30BaTh 3HaAHUSA O COCTaBE, CTpOGHI/II/I U XUMHUYCCKHUX CBOI\/’ICTBaX BCILICCTB JIA
6630HaCHOFO HpI/IMeHeHI/Ifl B HpaKTI/IqGCKOﬁ JACATCIIbHOCTH,

MIPUBOAUTH NMPUMEPHI MPAKTUYECKOTO HCIIOJIB30BaHUS MPOAYKTOB MEepepabOTKH HEPTH U
MPUPOTHOTO Ta3a, BHICOKOMOJEKYISIPHBIX COENWHEHUH (TMOJUAITUIIEHA, CHHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOJUTH OMNBITHI MO PACIO3HABAHUIO OPTAaHMYECKUX BEIIECTB: IIMLEPUHA, YKCYCHOMN
KHUCTIOTHI, HETIPENETbHBIX KHPOB, TIIOKO3BI, Kpaxmaia, OElIKOB — B COCTaBE MUIIEBBIX
HpO)IYKTOB U KOCMCTHUYCCKHUX Cpe)ICTB;

BJIQJICTh TMpaBUJIAMHU U TpUeMaMH 0e30macHOi pabOThl C XMMHUYECKUMH BEIIECTBAMU U
1ab0paTopHBIM 000PYIOBAHUEM;

yCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMUYECKON peakluu U CMEIIEHUSI XUMHUUYECKOTO
paBHOBECHs] OT Pa3IMYHBIX (DAKTOPOB C IEIBIO0 OMPEIACICHHS ONTUMAIBHBIX YCIOBUN
MPOTEKAHUSI XMMUYECKUX MTPOLIECCOB;

MIPUBOIUTH MPUMEPHI TUAPOTN3a COJICH B ITOBCETHEBHOW KU3HH YETIOBEKA;

MPUBOIUTH TPHUMEPHl  OKUCIHTEILHO-BOCCTAHOBUTEIBHBIX pEakMii B  TPHPOJE,

IMPON3BOACTBCHHBIX IMPONECCAX U JKUSHEACATCIbHOCTU OPraHU3MOB;



MPUBOAUTH MPHUMEPHl XMUMHUYECKHUX PpEaKLUW, pacKphIBAIOIIUX OOIIHME XUMHYECKHE
CBOMCTBA ITPOCTBIX BEUIECTB — METAJUIOB U HEMETAJLIOB;

MPOBOJIUTh pAacyeThl Ha HAXOXKJIEHUE MOJCKYISIPHON (QOpMYyIBl YIIEBOAOPOAa IO
IPOAYKTAM CrOpaHMsT M IO €ro OTHOCHUTEIbHOW IUIOTHOCTM M MAacCOBBIM JOJSM
3JIEMEHTOB, BXOJAIIUX B €I0 COCTaB;

BJIAJIETh IpaBWIaMHM O€30IIaCHOr0 OOpalleHMs] C €IKMMM, TOPIOYMMU U TOKCHYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMHH;

OCYILECTBIIATh TIOMCK XMMHUYECKOW HH(pOpMAIMM TO Ha3BaHWSM, HIECHTH(UKATOpaM,
CTPYKTYpPHBIM (popMyJiaM BEILECTB;

KpUTUYECKH  OLEHUBarb M  UHTEPIPETUPOBATh  XUMHUYECKYI0  HH(pOpMaIHIO,
CoJIep KallyIocs B COOOIIECHHUSIX CPEeICTB MaccoBoi mHpopmMaiuu, pecypcax MuTtepHera,
Hay4YHO-TIONYJSIPHBIX CTAaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJISAX BBISIBICHUS OIMIMOOYHBIX CY)KICHHIA U (OPMUPOBAHUS COOCTBEHHOH IMO3UINH;
MPEJICTABIATh MYyTH PEHICHUS TIOOANbHBIX MPOOJIeM, CTOSIIUX Mepel] YeTOBEYECTBOM:

9KOJIOTMYCCKUX, DHCPICTUICCKUX, CBIPbCBBIX, 1 POJIb XMMUHN B PCUHICHUH 3TUX HpO6JICM.

Bbll’lyCKHHK MNOJYYMT BO3MOKHOCTD HAYYUTBHCHA:

WUIIOCTPUPOBaTh Ha MpPHUMEpax CTAHOBJIEHHME M 3BOJIOLUI0 OPraHUYECKONM XUMHM Kak
HAyK{ Ha pa3JIMYHbIX HCTOPUYECKUX ITaIlaX €€ Pa3BUTHS;

HCIIOJIB30BAaTh MCTO/JbI HAYYHOT'O ITIO3HAHHA IIPU BBIIOJIHCHHU IIPOCKTOB H y‘I€6HO-
UCCIIEIOBATENIbCKUX ~ 33Jad MO0 M3Y4YEHHUI0 CBOMCTB, CIOCOOOB TMOJY4YEHUS H
pacro3HaBaHMs OPraHUYECKUX BEIECTB;

OOBSACHATH TPUPOLY U CHOCOObI 00pa30BaHMA XUMMUYECKOH CBSI3U: KOBAJIEHTHOM
(monsipHOM, HEMONSAPHOW), WOHHOW, METANIMYECKOM, BOIOPOJHOM — C IIENbIo
OMMpECACIICHUA XUMHUYECKON aKTUBHOCTH BC€HICCTB,

YCTaHaBJIMBaTb TI'CHCTHUYCCKYIO CBA3b MCXKAY KJIIacCaMMW OpPTraHUYCCKHUX BCIICCTB IJId
000CHOBaHMUS HpI/IHHHHI/IaHBHOﬁ BO3MOXHOCTHU IMOJTYYCHUSA OPraHUYCCKUX COG)II/IHCHI/Iﬁ
3a/laHHOTO COCTaBa M CTPOCHUSI;

yCTaHaBIIMBaTh B3aUMOCBS3U MEXAy (pakTamMu U TEOpUEH, MPUUNHON U CIIEACTBHEM MPHU
aHanu3e MpOoOJEeMHBIX CUTyallud U OOOCHOBAaHMM NPUHUMAEMbBIX PEIICHWH Ha OCHOBE

XUMHYECKUX 3HAHUM.

BbInyCKHUK HAYYHUTCH: BbInyCKHUK MOJYYUT
BO3MOKHOCTh HAYYHUThCH:




® XapaKTepH30BaThb OCHOBHBIE METO/bI TTO3HAHMUS:
Ha0I0/IeHne, U3MEPEHNE, SKCIIEPUMEHT;

® OMUCHIBATh CBOMCTBA TBEPABIX, KUAKUX, FA3000pa3HbBIX

BEIIIECTB, BBIICTISIS UX CYIIECTBEHHbIC TPU3HAKH;

® PACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX IMOHATUH

«aToM», «MOJIEKYJa», «XUMUYECKUN JIEMEHT), «IIPOCTOE

BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJCHTHOCTHY,

«XMMHYECKasi PEaKLUs», HCIOJb3Ysl 3HAKOBYIO CHCTEMY

XUMUH;

® PacKpBIBATh CMBICII 3aKOHOB COXPAaHEHHS MACCHI

BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-

MOJICKYJISIPHOU TEOpHUU;

® pa3UyaTh XUMUYECKUE U (PU3NUECKUE SIBIICHUS;
HA3bIBATh XUMUYECKHUE DJICMEHTHI;

® OIPEEISATh COCTAaB BEHIECTB MO UX (hopMyIam;

® OIPEEIATh BAJICHTHOCTh aTOMA 3JIEMEHTA B
COCIMHEHUSIX;

® OIPENENATh THIl XUMHUYECKUX PEaKIIHii; Ha3bIBaTh

NPU3HAKH U YCIIOBHSI MPOTEKAHMS XUMUYECKUX PEaKIuii;

® BBIABIISITH PU3HAKH, CBUCTEIBCTBYIOIIUE O

NPOTEKAHUN XUMHUYECKOW PEaKIMY TPU BHITOTHEHUN

XUMHYECKOT'O OTIbITa;

® COCTaBJIATH POPMYJIbI OWHAPHBIX COCTUHEHU;

® COCTaBIISITh YPABHEHUSI XUMHUECKUX PEAKIIHIA;

e coOnroaaTh mpasuiia 6e30MacHoi paboThl pU
MIPOBE/ICHUH ONBITOB;

® 110J1b30BATHCS 1TAOOPATOPHBIM 000PYAOBAaHUEM U
MOCY0M;

® BBIYHCIISATH OTHOCUTEIbHYIO MOJIEKYJIAPHYIO U
MOJISIPHYIO MacChI BEIIECTB;

® BBIYHCIISATH MAaCCOBYIO JIOJIFO XMMUYECKOI'0 3JIEMEHTA 110
(dbopMyIie coeTuHEHUs;

® BBIYHCIATH KOJIMYECTBO, 00BEM MM MACCY BEIECTBA

10 KOJINYECTBY, 00BEMY, MAaCCe PeareHTOB WU

NPOJYKTOB PEAKIINH;

® XapaKTepHU30BaTh PU3MUECKUE U XUMUUYECKHE CBOWCTBA

IPOCTHIX BEIIECTB: KUCIOPOa U BOJOPO/Ia; MOTYy4aTh,

coOupartb KUCIOPOA U BOAOPO/;

® Pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe
BEIIECTBA: KUCIOPOJ, BOJOPOI;

® pacKpbIBaTh CMBICH 3aKOHA ABOTaIpo;

® PACKPBIBaTh CMBICI MOHATHH «Tem10BOM ekt
pEaKInn», «MOJSIPHBIN 00bEeM»;

® XapaKTepH30BaTh GU3NICCKUE U XMMHUYECKIE CBOMCTBA
BOJIBI;

® PacCKpBIBaTh CMBICT ITOHSITHS «PacTBOPY;

® BHIUHCIISITH MACCOBYIO JIOJTIO PACTBOPEHHOTO BEIIECTBA

B PaCTBOPE;IPUTOTOBIISITE PACTBOPHI C ONPEACTICHHOMN

MAacCCOBOI1 10JIei paCTBOPEHHOTO BEIIECTBA;

® Ha3bIBaTh COEAMHEHUS N3YUYECHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

® BBIIBUTaTh u HIPOBEPSTH
OKCIICPUMEHTAILHO ~ TUIOTE3bl O
XUMHUYECKNX CBOMCTBaX BCIICCTB Ha
OCHOBE HMX COCTaBa W CTPOCHHS, UX
CHOCOOHOCTH BCTYIATh B XUMHUYECKUE
peakiuu, O XapakTepe U HPOIYKTaxX
Pa3JIMYHBIX XUMHUYCCKUX peaKuHﬁ;

® XapaKTepHU30BaTh BEIIECTBA I10
COCTaBY, CTPOCHHUIO H CBOWCTBAM,
yCTaHaBIMBATh IPUYUHHO-
CIIC/ICTBCHHBIC CBSI3H MEIKITY
JIAHHBIMU XapaKTEePUCTHKAMH
BEI[ECTBA;

® COCTAaBJIATh MOJICKYJIAPHBIC U
IMOJIHBIC HOHHBIC YPABHCHUS 110
COKpAalll€CHHBIM MOHHBIM YPAaBHCHHAM;

® [IPOTHO3MPOBATH CIIOCOOHOCTH
BEIIIECTBA MPOSABIATH OKUCIUTEIIbHBIE
WM BOCCTAaHOBUTEJIbHBIE CBOMCTBA C
YY€TOM CTENEHEH OKUCICHUS
3JIEMEHTOB, BXOJAIIHX B €r0 COCTaB;

® COCTaBJISATh YPaBHEHMS pPEaKLUi,
COOTBETCTBYIOILUX
II0CJIE0BATENBHOCTH IIPEBPAICHUN
HEOpPraHMYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB;
J BBIIBUTATh U IPOBEPSITH
AKCIEPUMEHTAIBHO TMIIOTE3BI O
pe3yJipTaTax BO3JEHCTBUS Pa3InIHbIX
(bakTOpOB HAa U3MEHEHUE CKOPOCTH
XAMHUYECKOW PEaKInu;
® 1CIIOJIb30BaTh NPHOOPETEHHBIE
3HAHUSA U1 DKOJIOTMYECKU
IpaMOTHOI'O IIOBE/ICHUS B
OKpYXKarolIleH Cpeae;
® JICTI0JIb30BaTh IPHOOPETEHHBIE
KJIIOUEBBIE KOMIIETEHIINY NTPU
BBITIOJTHEHUH TPOEKTOB
1 yuyeOHO-HCCIIeI0BATENbCKUX 3a/1a4
10 U3y4YEHHIO CBOWCTB, CIIOCOO0B
MIOJIy4EHUS U PacllO3HABaHUs
BELIECTB;
® 00BEKTUBHO OIICHUBATh
nH(pOPMAIIHIO O BEUIECTBAX U
XUMHUYECKHX TpOoIeccax;

® KPHUTUYECKH OTHOCHUTHCS K
NICeB/IOHAYYHON MH(pOpMaLNH,
HeJI00pOCOBECTHOH pekiiame B
CpeCcTBax MaccoBOi MH(popMaIuuy;
® OCO3HaBaTh 3HAYCHHE

TEOPETUYECKUX 3HAHUU 110 XUMUH IS
MPAKTUYECKOU ESITETBHOCTH




® XapaKkTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOMCTBA

OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BELECTB: OKCHUJIOB,

KHCJIOT, OCHOBAaHUM, COJICH;

® ONpEENATh PUHAAJIEKHOCTh BEUIECTB K
ONPEACICHHOMY KJIACCY COCUHECHU;

® COCTaBJIATH (OPMYJIbI HEOPraHMUECKUX COCTUHEHUIA
M3Y4YEHHBIX KJIACCOB;

® [IPOBOJUTH OIIBITHI, HOJATBEPKIAIOIINE XUMHUYECKHE

CBOMCTBA M3yYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

® DACIO3HABaTh ONBITHBIM IIYTEM PAacTBOPBI KUCIIOT U

1IeJI0YEH 0 U3MEHEHUIO OKPACKH UHIMKATOPA;

® XapaKTEPU30BaATh B3aUMOCBS3b MEXKIY KIaCCaMH
HEOPraHWYECKUX COEAUHEHUI;

e packpsiBaTh cMmbIch [lepuoguueckoro 3akona JI.1.
Menpaeneena;

® O0BSCHATH GU3NUYCCKUN CMBICIT AaTOMHOTO

(TTOPsIAKOBOT'0) HOMEpa XUMUYECKOT0 JIIEMEHTa, HOMEPOB

TPYMNIbI U IEPUOA B IEPUOANYECKON CHCTEME

JI.1.MeHpeneeBa;

® 00BSCHATH 3aKOHOMEPHOCTH U3MCHEHHS CTPOCHUS

aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEJEIax MajbIX

MIEPUOJIOB U TJIABHBIX NOATPYIIIL;

® XapaKTepU30BaTh XUMHUECKUE JIEMEHTHI (0T BOAOPOIa

JIO KaJbIMsl) HA OCHOBE UX TOJIOKEHUS B IEPUOTUUECKON

cucreme /[.M1.MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX

aTOMOB,;

® COCTaBJISITh CXEMBI CTPOCHUSI aTOMOB NepBbIX 20

aNEMEHTOB nepuoandeckon cucremsl .M. Menaeneesa;

®  pacKpbIBaTh CMBICI MOHSTHUN: «XUMHUYECKasi CBSI3bY,

«QIJIEKTPOOTPULIATEILHOCTDY, XapakTepu30BaTh

3aBUCHUMOCTh (PU3WYECKUX CBOMCTB BELIECTB OT THIIA

KPHUCTAJUIMYECKON PEIIETKHU;0NPEAEIATh BUI XUMAYECKOMN

CBSI3U B HEOPTAHUYECKUX COCANHEHUSX;

® U300paXkaTh CXEMbI CTPOCHUS MOJIEKYJT BEIIECTB,

00pa30BaHHBIX Pa3HBIMHU BUIAMU XUMHUYECKUX CBSI3EH;

® paCKpbIBaTb  CMBICJII TIOHATHUH «MOH», «KaTHOH),
«aHHUOH», (QIJICKTPOJIUTEID, CHEDJICKTPOJIUTEI,
(QICKTPOJIUTHUYCCKAsA  AUCCOIHAILNA, «OKHCIIHUTCIIB),

«CTEICHb OKMCIICHHSI» «BOCCTAHOBHUTEIDY, «OKHCIICHUE,

«BOCCTaHOBIICHHUEY;,

® OTIPENIETISATh CTEMEHb OKUCIICHUS aTOMa DJIEMEHTA B
COCIMHCHHH;

® PaCKPBIBaTh CMBICI TEOPHH IIEKTPOIIUTHIECKON
JHACCOIHAINH;

YeJIOBCKa,

® CO3/1aBaTh MOJICIM M CXEMBI JUIS
peleHus y9eOHbBIX U MO3HABATEIIBHBIX
3aJ]1a4;TIOHUMATh HE00X0AUMOCTh
COOITIOICHHS MpenIcaHuii,
Npe/UlaraéMblX B HHCTPYKIHUSAX TI0
UCITIOJIb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMMHH U JP.

1. Conep:xanue yueOHOro npeamera




Pabouast yueOHas mporpaMma cOCTaBlIeHa Ha OCHOBE IIPUMEPHOM TPOTPaMMBI CPETHETO
(mostHOTO) O0IIIEro 00pazoBaHMs MO0 XMMHHU (0a30BBIN YPOBEHB ), IPOTPAMMBI Kypca XUMUH JUIS
10-11 xmaccos (6a3oBsrii ypoBens) O.C.I"'abpuensna// [Iporpamma kypca xumun ajst 8-11
KJIaCCOB 0011e00pazoBaTeNbHbIX yupexaenuii.- M.: [lpoda, 2008 r., ¢ yuérom TpeGoBanuit
POTPaMMBbI PETUOHATBHOTO KOMITOHEHTA CPEeTHETO (ITOJTHOT0) 00IIero oopa3oBaHusl.

Conep:xxanue yueonoro kypca xumum B 10-11 kiaccax

10 xknacc
Tema 1: BBenenue B opranm4ieckyr XumMuio (2 yaca)
[peaver opranyyeckoit XumuH. B3anMOoCBs3b HEOPraHMIECKUX M OpraHuyecKrX BerecTB. OcoOSHHOCTH
OPraHUYECKUX COSIMHEHNI 1 PEAKIMM C MX YJaCTHEM.

OcHOBHBIE MOJIOKEHNS TEOPUH XMMHYECKOTO CTPOSHHS OpraHrdeckux coemrHennii A. M. Bytieposa.
XHUMIYECKOE CTPOEHHE KaK IMOPSIOK COSMHEHHS aTOMOB B MOJIEKYJIaxX. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
XHUMHYECKOIO CTpOeHHsI MOJIeKyi1. M3omeprist. 3HaueHne TeOpHH XUMUYECKOTO CTPOEHHSL.

Tema 2: YraeBoaopoasbl (16 yacoB)

VYrieBonopoas! (peiesbHble, HENPeIeIbHbIE, ApOMATUUECKHE).

DIEeKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJIbl METaHa. sp>-ruGpumsars
opOuTazneii aroma yriiepojia. I 'oMoIorudeckuil psj, HOMEHKIATypa U H30MEpHsl yIIIEPOJHOTO
ckenera. Pu3nyecKre CBONCTBA AJIKAHOB M MX 3aBUCUMOCTb OT MOJIEKYJIIPHON MacChl. XUMHUYECKHE
CBOMCTBA: raJIOTEHUPOBaHKE (Ha IPUMEPE METaHa U 3TaHa), TOPEHUE, TEPMUUECKHE ITPEBPALLICHUS
(pazinokeHue, KpeKUHr, AeruipupoBanue, usomepusanus). Konsepcus merana. Haxoxxienue B
HPUPOJIE U TPUMEHEHHE AJIKAHOB.

AJnKeHbl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ATUIICHA. sp?-
rubpuan3aius opouTaneit aroma yriaeposa. 6-CBsi3u U T-CBs3U. [ OMOIOTHUeCKUil psij,
HOMeHKJaTypa. CTpyKTypHas u3oMepus (M30Mepus yIIIepOAHOTO CKEJIeTa U MOJI0KEHUS
JIBOMHOM CBSI3M B MOJIEKYJIE). 3aKOHOMEPHOCTH U3MEHEHHS (PU3NYECKUX CBOICTB aJIKEHOB.
XuMHUECKue CBOMCTBA (Ha MpUMEpEe ITUIICHA): peaKIluy PUCOeInHEHHS (THAPUPOBAHHE,
raJIoreHHpOBaHKE, THIPOraJIOT€HUPOBAHNE, TUIpATallls), OKUCIEHUS (TOpEHHUE) U
MOJIMMEPU3ALIIH.

[IpomblieHHBIE M TAOOPATOPHBIE METOBI IOJYUEHUS AJIKEHOB: JETUIPUPOBAHUE U
TEPMUYECKUN KPEKHHT aJIKaHOB U J€THJIpaTaIsl CIUPTOB.

Anxanuensl. [loHsaTHe 0 AMEHOBBIX yrieBogopoaax. byraguen-1,3 (nuBunun) u 2-
mMeTunoyraguen-1,3 (uzonpen). Ilonydyenne u XuMudeckue CBOMCTBA: peakIMK MPUCOETUHEHUS
U noaumepusanuy. HaTypanbHblil 1 cuHTeTHYECKHE KayuyKu. BynkaHuzanus kaydyka.
Pe3una. [Ipumenenue kayuyka u pe3unbl. Pa6otsl C. B. JleGenena.

ANKHUHBL. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJbl aleTuieHa. Sp-
['mOpuanzanms opOuranel atoma yriepoaa. ['omonorudeckuit psi, W30Mepusi 1 HOMEHKIIATypa AJIKHHOB.
Om3riecKre ¥ XUMIYECKUE CBOWCTBA (Ha MpUMepe arleTrieHa). Peakiy nprcoemaeHns (THAPUPOBAHIE,
TaJIONeHUPOBAHNE, TWIPOraJIoreHUPOBaHKE, THApaTalys), okucieHus (ropenue). [lonyuenne anermnena
KapOWIHBIM U METAHOBBIM CIIOCOOaMHM, €T0 IPUMEHEHHE.

uknoankansl. Homenknarypa, nonyuenue, Gpu3niyeckue 1 XUMUYECKHE CBOMCTBA,
IIPUMEHEHUE.

Apenbl. CocTaB M CTpOCHHE apeHOB Ha mpumepe Oenzona. dusznueckue CBOICTBaA
OeH305la, €ro TOKCHYHOCTh. XHMHUECKHE CBOICTBa: peaklUuUd 3aMenieHus (HUTPOBAHUE,
raJJoreHUpOBaHUE), MPUCOCTUHEHUs (TUIPUPOBAHKE, XJIOpUpoBaHue), ropeHus. [lomyyenue u
pUMEHEeHHe OeH3071a.

I'enernueckas B3aMMOCBS3b YIIIEBOJAOPOOB.

[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB U MX nepepadboTka. [IpupoaHbpiii ¥ mOMyTHBII
HE(TSIHOI ra3pl, UX COCTaB U NPUMEHEHHUE B KAUeCTBE UCTOYHHUKA SHEPTHH U XUMUYECKOTO
ceipbsi. HedTh, ee coctaB u cBoiictBa. [IpoaykTsl ppakimonHoi neperonku Hedtu. Kpekunr



HedrenpoaykToB. OkTaHOBOE YnCi0 OeH3MHOB. OXpaHa OKPYKAIOIIEH CpeIbl IPU
HeTenepepaboTKe U TPAaHCIOPTUPOBKE HE(DTETPOIYKTOB.
Tema 3: Kucaopojacoaep:kamue opranndeckue coequnenus (30 yacos)

Crnuptel. @yHKIIMOHAIBHAS TPYIIa, KJIacCu()UKALUI: OJHOATOMHBIE 1 MHOTOATOMHBIE
CIIUPTHI.

[IpenensHble ogHOaTOMHBIE cnupThl. HoMeHKiaTypa, u3oMepus U CTPOCHHUE CIIMPTOB.
Bopoponnas cBsi3b MeXIy MOJIEKYJaMH M €€ BIMSHHE Ha (PU3MYECKHe CBONCTBA CIUPTOB.
XUMHYECKHE CBOMCTBAa CIMPTOB (HAa INPUMEPE METAHOIA W 3TAHOJIA): 3aMEIleHHE aTroMma
BOJOpPO/JA B THUJIPOKCWIBHOM TIpylmne, 3aMelleHHe T'HUAPOKCUIIBHOW TPYMIbl, OKHUCICHHE.
KavectBennas peakuusi Ha crnupThbl. llodydeHune W mpuUMEHEHHE CIHMPTOB, (puU3HONIOrHYEcKOe
JICCTBUE HA OPTaHU3M YEJIOBEKA.

MHoOroaTroMHbl€ COUPTHI: ATUIIECHTIIMKOJIb U TIULEPUH. TOKCUYHOCTD ATUIIEHTJIUKOJI.
Oco0eHHOCTH XMMHYECKUX CBOMCTB U MPAKTHUECKOE MCIOIb30BaHNE MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakius.

®enor. [lonyyenue, pusryeckre 1 XuMUIecKue cBoicTBa (peHona. Peakimu ¢ yuactuem
THIPOKCHIIBHOM TPYIIITHI M OCH30JIHOTO KOJIbIIA, KaueCTBEHHAs peakiys Ha (eHom. Ero
MPOMBIIIUIEHHOE UCTIONb3oBaHue. JlelficTBue (heHoNa Ha XKUBbIe OpraHu3Mbl. OXpaHa OKpYyKaroIeH
Cpezibl OT MPOMBIIIIEHHBIX OTXOJIOB, COJEPXKAIINX (PEHOIT.

Ansaeruabl. CoctaB, oOuias popmysa, HOMEHKIATYpa U U30MEpUS MPEeAETbHBIX
aIBACTUIOB. DJIEKTPOHHOE CTPOCHHE KapOOHUIIBLHOM TPYIIbI, 0COOEHHOCTH JBOMHON CBSI3U.
Ou3nyecKkue 1 XUMUYECKHE CBONCTBA (Ha MPUMEpPe YKCYCHOTO UM MYPaBbUHOTO albACTUIA):
peakuuy IpUCOEIUHEHNUS, OKUCIIEHUS, TonuMepu3annu. KauecTBeHHbIE peakliiy Ha albIeTruIbl.
Aueranbaerua u GopMaibAerua: MoIydeHrue U npuMeHeHue. [leiictBue anbaeruoB Ha KUBbIC
OpraHU3MBlI.

Kap6onossie kucnotel. Knaccudukanus kapOOHOBBIX KUCIOT: MpeaebHEbIE,
HelpeJleNbHbIe; HU3IINE U BBICIINE KUCIOTHI. ['oMoorndeckuit psa npeaeabHbIX
OJIHOOCHOBHBIX KHCIOT. HoMeHknaTypa, u3omepusi, CTpoeHrne KapOOKCHIIBHON TPYIIIIHI.
DU3NYeCKre U XUMUYECKUE CBOMCTBA: B3aUMOJEUCTBHE C METAIIaMH, OCHOBaHUSMHU,
OCHOBHBIMU 1 aM(OTEPHBIMU OKCUJIAMH, COJIIMU, CIIUPTAMU; PEAKIIUU C Yy4aCTHEM
YTJIEBOJAOPOJHOIO pajuKaa.

OCoOEeHHOCTH CTPOEHUS U CBOMCTB MYPaBbUHOM KHCIOTHL. [lonydyenue u npuMeHeHue
KapOOHOBBIX KUCIIOT.

CpaBHEHHUE CBOWCTB HEOPIAaHUUYECKUX U OPTaHUYECKUX KHCIOT.

Crnoxubie 3¢upsl KapOoHOBBIX KuCIOT. CocTaB, HOMEHKIIaTypa. Peakius srepudukanuu.
I'maponu3 cinoxHbIX 3¢upoB. [Ipumeps! Cl10KHBIX 3()UPOB, UX HU3NUECKUE CBONCTBA,
pacrpoCcTpaHEHHUE B IPUPOAE U IPUMEHEHNE.

XKupsl. Cocra u ctpoenue. Kupsl B mpupojie, X CBoWcTBa. ' Maponu3 u ruipupoBaHue
YKUPOB B IPOMBIIIIEHHOCTH. [IpeBpalenus ;xupoB B opranusme. [IumieBast IEeHHOCTH )KUPOB U
MPOJYKTOB HA UX OCHOBE.

Mpbita — coiM BhICIIMX KapOOHOBBIX KUCIOT. CocTaB, MOJIyueHHE W CBOWCTBA MbLIA.
Cunrerndeckue moromue cpencrsa (CMC), 0ocoOOEHHOCTH WX CBOWCTB. 3alIuTa MPUPOABI OT
3arpsizHeHuss CMC.

[TomudyHKIIMOHATHHBIE COSTMHEHUS

VYraeBogsl. ['moko3a. CTpoeHue Mosaekyssl (anbaerugtas gopma). Gusnueckue u
XUMHUYECKHE CBOMCTBA IITIOKO3bI. Peakium ¢ yuactuem ajabJeruJHON U THIPOKCUIIbHBIX TPYIIIL,
Opoxxenue. IIpupoaHble HCTOYHUKH U CIIOCOOBI MOTyYeHHs ITI0K03bl. bronornyeckas poib u
npuMmeHenre. OpykTosa Kak uzomep rioko3sl. CocTaB, CTpOEHUE, HAXOKIEHUE B IPUPOJIE,
Ouosornyeckas pob.

Caxaposa. Cocras, pusnueckue CBOICTBa U HaXOXKACHHUE B IPUPOIe. XUMHUUECKHE CBOICTBA,
NOJIy4YEHHUE U IPUMEHEHHE caxapo3bl. buonornueckoe 3HaueHUE.

Kpaxman — npuponusiii monumep. CoctaB, pu3ndeckrue CBOWCTBA M HAXOXKICHH €
B npupoge. XUMHUUYECKHE CBOMCTBA, IIOJydeHHe U IpuMeHeHue. [Ipespanenus



NUIIEBOT0 KpaxMalia B opraHu3Me. [ mukoreH, pojib B OpraHu3Me 4ejoBeKa U
JKUBOTHBIX.

Hennonoza — npupoaubiii noaumep. CTpoeHUe U CBOMCTBA IEJIJIIOI03bI B
CpaBHEHUM ¢ KpaxmalioM. HaxoxaeHue B mpupoje, Ouonsornueckas pojb, MOJTyUdCHUE
U IPUMEHEHUE LEJIITI0I03HI.

Tema 4: A3orcoaep:xamme coefuHeHus (6 4acoB)

IlepBuunble aMuHbI npeaenbHoro psaga. Cocras, HomeHkiIatypa. CTpoeHue
aMuHOrpynnel. Pu3ndeckrue 1 XMMUYECKUE CBOMCTBA. AMUHBI KaK OPraHMYECKUE OCHOBAHMS:
B3aUMOJICVCTBUE C BOJOM U KHUcIIOTaMu. ['openre amuHOB. [lonydeHne u npumeHeHue.

AmuHokucnotel. Homenkiarypa, uzomepusi, noiaydeHue u (pu3nueckue CBOICTBa.
AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHudeckue coenuuenus. [lentuanas cBs3b.
buonoruueckoe 3HaueHre aMUHOKHUCIIOT (3aMEHHUMBIE U He3aMEHUMBbIe KUCIO0ThI). O0nacTu
IIPUMEHEHUS aMUHOKHCIIOT.

benxu xak npupoansie noaumepsl. CoctaB U cTpoeHue 0enkoB. Ou3nueckue u
XUMHUYECKHE CBOMCTBA OEIKOB, KaueCTBEHHBIC (I[BETHBIC) peakinu Ha Oenku. [IpeBpanicane
0eNKoB MUIIKM B Opranu3Me. buonornyeckue QyHKIMH OEIKOB.

Tema 5: Buojiornyecky aKTUBHbIE OPraHM4YecKue coeuHeHus (2 yaca)

®epmentsl. Crienuduueckue cBoiicTBa GpepMeHToB. Mcnons3oBanue GepMEHTOB B
IPOMBINUIEHHOCTH. [loHATHE 0 BUTaMMHAX, aBUTAMUHO3€, TUIIO- U TUIIEP- aBUTAMHHO33X.
@®yHkMM BUTaMUHOB. [loHsATHE O rOopMOHax. CBoiicTBa ropMOHOB. JlekapcTBa. XUMHOTEpAIus
1 (hapMaKoJIoTHs.

Tema 6: BoicokoMouieKy/JIsIpHBIE coelMHeHus (4 yaca)

Bonoxna. [Tpupoausie (HaTypanbHbie) BoJIOKHA. [IoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX:
areTaTHOM M BUCKO3HOM. CHHTeTHYeckue BookHa. [lomnamuanoe (kanpoH) u nonuddupHoe
(J1aBcaH) BOJIOKHA, UX CTPOCHHUE, CBOMCTBA, MPAKTUYECKOE UCTIOIb30BaHHE.

HTorosoe 00001eHne 1 MOBTOPeHME Kypca (5 4acoB)

Oco0eHHOCTH CTPOCHUSI OPTAaHUYECKUX BEIIECTB, BUBI UX n3oMepuu. Criennpuka XuMHYECKUX
CBOMCTB U X 3aBUCUMOCTb OT BHYTPUMOJIEKYJISIPHBIX B3aUMOACHCTBUH. | 'eHeTHueckas CBs3b
MEXy KJIaCCaMH OPTaHHYECKUX COeTMHEHUN. [ eHeTrnueckas CBsA3b MEXIy KJIacCaMU
OpPraHWYECKUX U HEOPTraHUYECKUX COeMHEHU. JlokazaTenbCcTBa €IMHCTBA )KUBOW U HEKUBOU
TIPUPO/IBI.

HroroBas koHTponbHas padoTa mo TeMaM: «Kucnopoacoaepkaiiyre opraHu4ecKie
COCTMHEHUS», «A30TCOIEpKAIINE OPTAHNUECKUE COCTUHEHHMS

PesepBHoOe Bpems — 2 yaca.

11 knace

Crpoenue BemecrTna (12 yaco)

AToM. DBOJTIOLINS IPEJICTABICHUN O CTPOSHUH aTOMa. DJIEKTPOHHOE 00JIaKo U OpOUTAIIb.
KBaHTOBBIC uKCIa. DIEKTPOHHOE CTPOCHHE aTOMOB MaJbIX M OOJBIIMX MEPUOJOB. s-, p-, d , f-
JJIEKTPOHHBIE CEMENCTBA XUMUYECKUX JIEMEHTOB. BajleHTHBIE BO3MOYKHOCTH aTOMA.

OTkpbITHE TEPUOAUYECKOTO 3aKoHA. [lepmonnueckuil 3aKOH M CTpOeHHE aTroma. Tpu
(OpMYIHPOBKH MEPUOAUIECKOTO 3aKOHA.

[IpyunHBl  WM3MEHEHUsT  CBOMCTB ~ XMMHMYECKHMX  JJEMEHTOB:  METAJNIMYECKHX,
HEMETAJUIMYECKUX, pajuyca aroMa, DHEPrud HOHU3ALMH, JHEPTHUHU CPOACTBA K DIIEKTPOHY B
Ipejesax OJTHOro Neproa, OJTHON MOATPYIIIIHIL.

HonHas xumMuyeckas CBsi3b U HOHHBIE KPUCTAJUIMYECKHUE PELLIETKU.

KoBasieHTHas XUMu4eckas CBsI3b M €€ KJacCU(PUKaLMA: 110 MEXaHU3MY 00pa3oBaHHUs, 110
AIIEKTPOOTPHULIATEIILHOCTH, MO  CHOco0y TepeKpbiBaHMs — opOWTaneld, 10  KPaTHOCTH.
Kpucrannnieckue peleTki: aTOMHbBIE M MOJIEKYJISIPHBIE.



Mertamndeckast CBS3b U METATMYECKAs KPUCTAIITMYECKAs PEIIeTKa.

Bonoponnas cBA3p BHYTPUMOJIEKYJIIPHAS U MEXMOJIEKYJIIPHA.

[lonatne o pgucnepcHBIX cucteMax. JlucmepcuoHHas cpena u jaucnepcHas (¢asa.
3HaueHue JAUCHIICPCHBIX CHUCTCM B JKHU3HU YCJIIOBCKA. CHOCOGBI BBIPpAXKXCHUA KOHLCHTPALUU
pacTBOPOB: MaccoBasi JIOJISI PAaCTBOPEHHOTO BEIECTBA, MOJISpHAs KOHICHTpanus. KomonaHeie
pacTBOpPbI. 30J1H, TEIH.

[Momumepsl. OcHoBuble mnonstuss BMC: wMoHoMep, mnojguMep, MaKpOMOJIEKYJa,
CTPYKTypHOE 3BEHO, CTemneHb mnoiauMmepuszanud. CrocoObl  MOMyYyeHUs  IOJMMEPOB:
nonuMepu3anuss ©u nonukoHaeHcanus. CTpoeHHWe TOJMMEpOB: TeoMmeTpudeckas Qopma
MaKpOMOJIEKYJI, KPUCTANIMYHOCTh U aMOP(GHOCTb, CTEPEOPETYIISIPHOCTbD.

JdemoHcTpanuu. Mojenn KpUCTAJUIMYECKUX PEHIETOK BEUIECTB C PA3IMYHBIM THUIIOM
cBs13u. Mozenu MoJieKyJsl pa3IuyHoi reoMeTpudeckoit kondurypanuu. Komneknun miactmace u
BOJIOKOH. Mopenu monekyn 6enkoB u JJHK.

IIpakTnueckas padora.

Pewrenue pacuetHbIx 3a1a4

JlaGopaTopHbIe ONBITHI:

Ornrcanue CBOKWCTB HEKOTOPBIX BELIECTB HA OCHOBE THIA KPUCTAIUIMYECKON PEIIETKH

O3HaKOMJIEHHE € KOJUIEKLHMEN TIOJTMMEPOB: IJIACTMACC U BOJIOKOH U U3/EJIUN U3 HUX

[Tonydenue, cobupanue U pacro3HaBaHUE Ta30B

XKectkocTh BOABI. YCTpaHEHHE MKECTKOCTU BOJAbl. O3HAKOMIIEHHME C MHUHEpPaIbHBIMU
BOJaMU

O3HaKOMJIEHHE C AUCIIEPCHBIM CUCTEMAMHU

Xumudeckue peakunu (13uacon)

[lonsitTne o xumudeckod peakuuu. Krnaccuduxamuss xumudeckux peakuuii: bes
U3MEHEHMs COCTaBa BeIllecTBa (UIOTPOINM3ALUS M H30MEpH3alus), ¢ WU3MEHEHHEM COCTaBa
BellecTBa (M0 YMCIAy M XapaKTepy pearupyrolux U oO0pa3yrolIucs BEUIECTB, MO HW3MEHEHUIO
CTETIEHU OKHUCIIEHHs, MO TeIIoBOoMy »J(QeKTy, IO HaNpaBlIeHUIO, IO HCIOIb30BAHUIO
KaranuzaTopa, o dase).

IlonsiTie O CKOpOCTH XUMHYECKOW peakunu. PakTophl, BIHAIOIIAE HAa CKOPOCTb
XUMUYECKOM PEakUMH: IPUPOJla PEarupyroliuX BEIIECTB, TEMIIEPAaTypa, KOHIIEHTPALHs,
KaTaJIu3aTOphl, MMOBEPXHOCTH CONPUKOCHOBEHUS PEArMPYIOUIMX YacTHUL. 3aKOH JEHCTBYIOLIUX
Macc. Knaernueckoe ypaBHEHHE.

[Tonsatn o xumuyeckom paBHoBecuu. Ipunuun Jle Illarense. @akTophl, BIUAIONIME HA
CMEILIEHNE XUMHUYECKOTO PAaBHOBECHS: KOHIIEHTPALUs, 1aBJIEHUE, TEMIIEPATYpPa.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiui. OTOpHbIE MOHATUS
teopun OBP. Metoasl cocraBienus: ypaBHennii OBP: meron snekTpoHHOro GajaHca U METOJ
MOTypEeaKnid.

DNEeKTPOIN3 pacIuIaBOB COJIEH. DIIEKTPOJIN3 pacTBOpoB coiiel. [IpaBuia Ha kaTone U Ha
aHoJie, IPU IIPOBEICHHUH JJIEKTPOJIN3a pacTBopa. IIpakTudyeckoe 3HaueHUE MIEKTPOIU3A.

ONEKTPOIUTBl M HEIJIEKTPOIMUTHI. JIEKTPOJUTHYECKass Juccounanusd. KaTuonsl u
aHUOHBI. KHCHOTHI, conu U menodyn kak 3nekTponutel. Crenens D/, KoHcTanTa aucconuanmm.
Peakiuu nonsoro oomena. CBOHCTBa pacTBOPOB 3JIEKTPOIUTOB.

Juccoumanuss Boael. Bomoponneni mnokazarens pH. Cpeasl BOIHBIX pacTBOPOB
3NIeKTpouTOB. Biustaue pH Ha xuMuyeckre u OMOIOrHYeCcKUe MPOLECCHI.

luaponu3 conmelt W OpPraHMYECKUX BEMIECTB (TaJOTEHAIKAHOB, CIOXKHBIX A(UPOB,
yrieBoaoB, 0enko, AT®). [IpakTuyeckoe mpuMeHEHUE THAPOIIH3a.

IIpakTH4eckune padoThI:

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DIIEKTPOJIN3

JlabopaTopHbIe ONbITHI



HcnbiTanue pacTBOPOB KUCIOT, OCHOBAaHUM, COJIE MHIUKATOpaMHU

Paznuunble citydan rusipoiinsa cojieil.

[Muponu3 XJI0pUI0B U alleTaTOB MIETOYHBIX METAIIJIOB

Peakius 3amenieHust Meu jKee30M B pacTBOPE MEIHOIO KyIopoca.

[Tonydyenue kKuciaopojga pasloKEHHEM TMEepPOKCHAA BOAOPOJAa C IOMOULIBIO OKCHAA
maprasia (IV).

[Tonyuenue Bonopoaa

BemtecTBa u ux cBoiicrBa (8 yacon)

ITpocteie u crnoxxHbie BemecTBa. Kinaccudukanus coKHBIX BELIECTB.

Oxcuzpl 1 uX KiaaccuuKaLys.

I'uapoxcuabl (OCHOBaHHUS, KUCIOPOJICOAEPKAIIUE KUCIOThI, aM(pOTEPHBIE THIPOKCH/IbI).
Kucnorsl, nx knaccupukanus. OcCHOBaHUS, MX KiIacCU(UKALMsA, COJIU CpPEIHHE, KHUCIIBIE,
OCHOBHBIE.

Knaccugukanus opraHMuecKux BeIIecTB.

YruneBonopoasl. ['omonornueckuii pszu.

IIpon3BosiHbIE YIIEBOJOPOOB: raIOr€HAIKAHBI, CIIUPTHI, ()EHOJBI,aTbAEIU/Ibl U KETOHBI,
KapOOHOBBIE ~KHCJIOTBI, NPOCTBIE H CIOXHBIE OJ(QHUPBI, HUTPOCOCIUHEHHS, aMHHBI U
UMUHOKHCIIOTBI.

Mertamisl. [Tonoxenue B [ICXD u cTpoeHne ux aToMOB.

IIpocTeie BemecTBa — MeETaUIBl: METAJUIMYECKas KPUCTAJUIMYECKas peLeTKa U
MeTajuinyeckas cBsizb  Antorpornms. OOmme ¢usndeckue cBoHCTBa MeTauioB. OOmume
XUMHYECKHE CBOMCTBA METAJUIOB: B3aUMOJICHCTBUE C HEMETAJUIaMU, BOAOMN, PACTBOPAMHU KHUCJIOT,
coJiell, OpraHu4eCKMMH BEILIECTBAMU. 3HaYEHHE METAJJIOB B IPUPOJIE U )KU3HU OPraHU3MOB.

CoenuHeHNs METAJJIOB: OCHOBHBIE U aM(OTEpHbIE OKCUJIBI U THIPOKCUIbI. 3aBUCUMOCTb
UX CBOMCTB OT CTENEHHU OKUCJIEHHS METAJJIOB.

Koppo3ust merannos. Buasl koppo3un: Xxumudeckas U sneKTpoxumudeckas. CriocoOs
3alUThl OT KOPPO3HUHU.

Mertainsl B ipupose. Metamuryprusi: nupo-, THAPO- U 3JIEKTPOMETaIyprHsl.

Hemerannsl. [lonoxenue B [ICXD, crpoeHue mx aTtoMoB. [[BOMCTBEHHOE MMOJIOKEHUE
Boznopoza B [ICXD.

Hemeranbl — npocTsie BELECTBa, UX aTOMHOE U MOJIEKYJIIPHOE CTPOEHUE. AJTOTPOIHSL.
XVMMHYECKHE CBOMCTBA HEMETAJIOB: B3aUMOACUCTBHE ¢ METAJJIaMH, BOJOPOAOM, KUCIOPOJOM,
CIIOKHBIMU  BELLIECTBAMU-OKUCIUTENIMU. BongoponHble coequHeHUs HemeTauioB. OKCHJBL:
HecoseoOpasyrolye u KucioTHele. Kucnopoaconepxaniue KUCIOTBHI.

Knaccugukanus opraHMuecKuX M HEOpraHM4Yeckux KucioT. OOuiue cBOMcCTBa KUCIOT:
B3alMOJIEICTBHE C METaJlJIaMU, OCHOBHBIMU U aM(pOTEPHBIMU OKCUIaMH, OCHOBAHUSMH, COJISIMH,
00pa3oBaHUE CIOXKHBIX HIPHPOB.

OcHoBaHUsI OpraHuyeckue u Heopranndeckue. Kiaccuukanus 1 XuMuueckue cBOWCTBa
1IeJI04el M1 HEpAaCTBOPUMBIX OCHOBaHUI. CBOMCTBa aMUHOB.

AMdoTepHble OpraHmdyeckue M HeOpraHudeckue coeAuHeHus. B3aumopneicTBue ux ¢
KHACIOTaMU U Ieiao4aMu. AM(OTEepHOCTh aMMHOKHUCIOT: B3aMMOJIEHCTBHE C KUCIOTAMH, CO
HiesI04aMu, CIIUPTaMu, IPYT € APYTOM.

[lonsiTHE O TEHETHUYECKON CBSA3M M TIEHETHYECKHX pSAAaxX B HEOPraHUYEeCKoM U
OpraHNYeCKOM XMMHUHU. ENMHCTBO MHUpa BELIECTB.

I11. TemaTu4eckoe NJIAHUPOBAHUE
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TemaTuueckoe IVIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, 0OTBOAUMOE HA OCBOCHHE

Ka:KI0l TeMbl

10 xnacc
Pa3zgea, tema KosnyecTBo yacos

Paszoen 1: Beeoenue - 2 u 2

Paszoen 2: Cmpoenue u knaccuguxayus opeaHuieckux coeOuHeHull 2
: Z;aade/z 3: Venesooopoowt - 8 u 8

Paszoen 4: Cnupmul u ghenonvi - 3 u 3

Pa3zoen 5: Anvoeauovl. Kapbonoswvie kuciomsi, ciodicHwvle ¢hupol, S)
Jrcupwl - S u

Pasoen 6: Yeneeoowt - 3 u 3

Pazoen 7: A3omcooepacawue coeounenus - 4 4 4

Paszoen 8: bBuonocuuecku akmuehwie sewecmesa - 3 4 3

Paszoen 10: I[Ipakmuueckue pabomsi - 2 4 2

Peseps 2

11 knacc
Paszgen, tema KosnyecTBo 4acoB
Pazoen 1: Cmpoenue amoma u nepuoouueckuii 3akon /]. U. 3
Menoeneesa - 3 u
Pazoen 2: Cmpoenue eewyecmea - 13 u 13
Paszoen 3: Xumuuecxue peaxyuu - 8 u 8
Pazoen 4: Bewecmea u ux ceoticmea - 9 u 10
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