Ipunoxenune Ne_2 K IIpuka3y ot 12.08.16. Ne 91

MyHuuunajabHoe 010KeTHOe 00111e00pa3oBaTe/ibHOE YUpesKIeHue
"MruHcKas cpeaHsisi 001eo0pa3oBaTe/ibHas MIKoJa"

Pabouast nporpamma
10 XUMHH
10-11 xnaccnl
(ba30BbIi YPOBEHD)



1 .HﬂannpyeMble pe3yJabTaTbl OCBOCHUA yqeﬁﬂoro npeamera - XuMum

[Iporpamma Kypca XMMHHU TIOCTPOSHA HA OCHOBE KOHIIEHTPHUYECKOTO mojaxoaa. OcoOeHHOCTh ee
COCTOUT B TOM, YTOOBI COXPAHUTh MPUCYILUI CpeHEeH 1IKOIe BBICOKUI TEOpEeTUYECKH ypOBEHb
U caenath OOy4eHHE MAaKCHMAIbHO pa3BHBAIOIIMM. OTO JOCTHIaeTCs IyTEM BbIYJICHEHUS
YKPYIIHEHHOW JHMJAKTUYECKOM E€IVHMIBI, B POJM KOTOPOH BBICTYNACT OCHOBOIIOJIATAOIIEE
MOHATHE «XUMUYECKHUH 3JIEeMEHT» U (DOPMBI €r0 CyIIecTBOBaHHUS (CBOOOHbBIE aTOMBI, TPOCTHIE U
CJIOJKHBIE BEIIECTBA), CJIEAOBaHUS CTPOrOH JIOrMKE INPHHLMUIIOB pPAa3BUBAIOLIETO OOy4eHUs,
MOJIOKEHHBIX B OCHOBY KOHCTPYHWPOBaHHUSI NPOTPaMMBbI, U OCBOOOXIEHHS €€ OT H30bITKa
KOHKPETHOI'0 Marepuaia.

[TporpaMma mocTpoeHa ¢ y4eToM pean3alii MeKIPEIMETHBIX CBsI3el ¢ KypcoM (GHu3HKU 7
KJ1acca, I7ie U3y4aroTCsi OCHOBHBIE CBEJICHUS O CTPOCHUH MOJIEKYI H aTOMOB, ¥ OMOJIOTHH
6 — 9 KJaccoB, rae IaeTcs 3HAKOMCTBO C XMMHUYECKOH OpraHM3alyeil KJISTKH M MpOoLeccaMu
obmena BemiectB. M3yuenne B 11 kiacce ocHOB oOmIel XMMHHU IMO3BOJISIET cHOPMHUPOBATH Y
BBIIIYCKHUKOB CpEIHEH IIKOJNbI MPEACTABICHHE O XUMHU KaK O IIEIOCTHOH Hayke, MOKa3arh
€AVHCTBO €€ IIOHATHM, 3aKOHOB M TEOPUN, YHHUBEPCAIBHOCTb M IIPUMEHUMOCTb MX KakK I
HEOPraHWYECKOM, TaK ¥ JJIsl OPraHUIECKOW XUMHUHU.

BbINyCKHMK HAYYHTCSH:

® XapaKTepu30BaTb OCHOBHBIE METO/Abl TO3HAHMA: HAOMIOJEHHE, W3MEpPEHUE,
AKCIIEPUMEHT;

® ONUChIBaTh CBOWMCTBAa TBEPABIX, >KMJIKHX, Ia3000pa3HbIX BEIIECTB, BBIACIAS HX
CYIIECTBEHHbIE TIPU3HAKHY;

® pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHX MOHATHUH «aToM», «MOJEKYJIay,
«XUMHMYECKUH 3IIEMEHT», «IIPOCTOE BELIECTBO», «CIOKHOE BEIIECTBO», «BAJEHTHOCTbHY,
«XUMHUYECKasl peaKLUs», UCIIONb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHMsS MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOM TEOpHH;

® pazInyaTh XMMHUYECKHE U (PU3HUECKUE SBICHUS;

® Ha3bIBaTh XMMUYECKHE HJIEMEHTHI;

® OmpeIeNsaTh COCTAaB BELIECTB MO UX (popMyram;

® OMpeAensaTh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

® OMnpeaensaTh TUIl XUMHUUECKHUX PEaKIIHii;

® Ha3bIBATh IIPHU3HAKHU U YCIOBHUA IIPOTCKAHUA XUMHUYCCKHUX pCaKHHﬁ;

® BLIABJIITH IIPHU3HAKH, CBUACTCIBCTBYIOIIUEC O IPOTCKAHUU XHUMHYECKON p€akuuu 1pu

BBITTIOJITHCHHUH XMMHYCCKOI'O OIIbITA,



® COCTaBIATH (POPMYIBI OMHAPHBIX COCTMHEHU;

® COCTaBJISATh YPaBHEHUS] XUMUYECKUX PEAKIINN;

® cobmonaTe npaBuiIa 6e30nacHoi paboThl PH MPOBEIEHUH OIBITOB;

® [10JIb30BaThCs JIAOOPATOPHBIM 000PYIOBAaHUEM U MOCYJION;

® BBHIUHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

® BBIYHCIATH MACCOBYIO JIOJTIO XMMHYECKOT0 JIeMEHTa 1o (hopMyIie COSTUHEHHUS;

® BBIYHCIATH KOJMYECTBO, 00bEM WJIM Maccy BELIECTBA 10 KOIUYECTBY, 00bEMY, Macce
pEeareHToB UK NMPOAYKTOB PEAKLIUY;

® XapakTepu3oBaTh (U3NUYECKHE U XUMUYECKHUE CBOMCTBA MPOCTHIX BELIECTB: KHCIOPOAA
1 BOJIOPOJIA;

® [I0JIy4aTh, COOMpATh KUCIOPO M BOIOPOT;

® Ppacro3HaBaTh ONBITHBIM ITyTE€M Ia3000pa3HbIe BEIIECTBA: KUCIOPOI, BOIOPO;

® packphIBaTh CMBICI 3aKOHa ABOrajpo;

® pPACKpBIBaTh CMBICI NOHATUHN «TEMIOBON 3PPEKT peakumn», «MOJIIPHBIA 00bEM»;

® XapakTepu3oBaTh (PU3NUYECKHE U XUMHUECKHUE CBOMCTBA BOJIBL;

® PpacKpbIBaTh CMBICI OHATHUS «PACTBOPY;

® BBHIUKCISTH MACCOBYIO JIOJIO PACTBOPEHHOT'O BEILLIECTBA B PACTBOPE;

® [IPUTOTOBJISATH PACTBOPSHI C ONPEICIICHHON MaCcCOBOM JI0JIEM pacTBOPEHHOIO BEILIECTBA;

® Ha3bIBaTh COEJMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

® XapakTepu3oBaThb (U3MUECKHME M XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIEeCTB: OKCUIOB, KUCIIOT, OCHOBAaHUH, COJIEH;

® omnpeaensaTh NPUHAIICKHOCTh BEUIECTB K ONPEACICHHOMY KJIacCy COeAMHEHU;

® COCTaBIATH (POPMYJIbI HEOPIrAHUYECKUX COECIMHEHUN N3YUYE€HHBIX KIIACCOB;

L4 MNPpOBOAUTH OMBITHI, MOATBCPKAAOMUC XUMHUYCCKUC CBOIiCTBa N3YyYCHHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB;

L4 paciio3HaBaTh OIBLITHBIM ITYTEM PACTBOPBI KMCIIOT U H.[CJ'IOLIef/'I 110 UIBMCHCHUTIO OKpPAaCKH1
HHIUKATOPA;

L4 XapaKTEepUu30BaTb B3aUMOCBA3b MEXKAY KiIaCCaMU HECOPTraHUICCKUX COGJII/IHGHHP'I;

® packpsiBaTh cMbIch [lepuoanueckoro 3akona .M. Menneneena;

® OOBSICHITh (U3UYECKUNA CMBICT aTOMHOTO (TOPSAKOBOTO) HOMEpa XUMHYECKOrO
3JIEeMEHTa, HOMEPOB I'PYIIIbI U Ieproaa B nepuoanueckoi cucreme .M. Menneneena;

® OOBACHATH 3aKOHOMCPHOCTH H3MCHCHHA CTPOCHHUSA AaTOMOB, CBOMCTB DJIEMEHTOB B

npeaciax MaJiblX INCPUOAO0B U ITIaBHBIX IMOATPYIIIL;



® XapaKTepu30BaThb XMMHUYECKHE 3JIEMEHTHI (OT BOIOpOJA /0 KalblMsl) HA OCHOBE HX
noJyioxkeHust B nepuoauueckoit cucreme .M. Menneneea u ocoOeHHOCTEH CTPOSHUS UX aTOMOB;

® COCTaBIIAATh CXEMBI CTPOCHMS aTOMOB NEPBBIX 20 3JIEMEHTOB NEPUOANYECKON CUCTEMBI
J.1. Menneneena;

® DPACKpBIBaTh CMBICII IOHATUMN: «XUMHUYECKAs CBS3bY», «IJIEKTPOOTPULIATEILHOCTDY;

® XapakTepu3oBaTh  3aBHCUMOCTb  (PM3MUECKHX  CBOWCTB  BEIIECTB OT  THIMA
KPUCTAJLINYECKON PELIETKHY;

® ONpenensaTh BUJ XUMUYECKOHN CBSI3U B HEOPTAHUYECKUX COECAMHEHUSX;

® 1300paXkaTh CXEMbl CTPOCHMs MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX Pa3HbIMU BHJIAMU
XMMHYECKHX CBA3CH;

® DACKpBIBaTb CMBICI IIOHATHH «HOH», «KaTHOH», «AHHOH», <«OJICKTPOJIUTHDY,
«HEINIEKTPOJIUTBI», «IIEKTPOIUTHYECKAs ITUCCOLUALUA», «OKUCIUTEND), «CTENEHb OKHCICHU
«BOCCTAHOBUTEIIbY», OKUCIIEHUE, BOCCTAHOBIICHUEY;

® ONpCAC/IATh CTCIICHb OKUCIICHUA aTOMa 3JICMCHTA B COCAMHCHUH,
® pacCKpbIBaTb CMBICII TCOPHUH BHCKTpOHHTquCKOﬁ AUCCOMallnu,
® COCTaBJIAATH YPABHCHUSA SHGKTpOHPITI/I‘IeCKOﬁ AucCconrualm KucCJioT, menoqeﬁ, COJ'ICfI;

® OOBACHATH CYIIHOCTh TpOIECCa 3JICKTPOIUTUYCCKON TUCCOIMALMU M PEeaKIHid
HOHHOTO OOMEHa;

® COCTaBJISATH IMOJIHBIE U COKPAIIICHHBIC HOHHBIC YPAaBHEHUS PEaklui OOMEHa;

® omnpenensaTh BO3SMOKHOCTh IPOTEKAHUSI pEeaKIii MIOHHOTO OOMEHa;

® [POBOJAUTH PEAKLUH, MOATBEPKAAOIINE KAYECTBEHHBI COCTAB Pa3JIMYHBIX BEILIECTB;
® OMpeaensaTh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTaBJSATh YPABHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;

® Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;

¢ KIacCH(PUIMPOBATh XUMHUECKHE PEAKIIMU MO PA3IMYHBIM MIPU3HAKAM;

® XapaKTepu30BaTh B3aUMOCBS3b MEXIy COCTaBOM, CTPOCHHEM H CBOWCTBAMHU
HEMETAJIIOB,;

® [POBOJAUTH OIBITHI MO TMOJYYCHHIO, COOUPAHUIO U M3YYCHUIO XUMHYECKUX CBOWCTB
ra3000pa3HbBIX BEIIECTB: YIJICKUCIOrO T'a3a, aMMHaKa,;

® DpACIO3HABaTh OIMBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA: YIJICKHUCIIBIN Ta3 U aMMHUAK;

® XapaKTepH30BaTh B3aHMOCBSA3b MEXKIY COCTaBOM, CTPOCHHEM M CBONCTBaMH
METaJIJIOB;

® Ha3bpIBAaThb OPraHUYCCKHEC BCIICCTBA IIO0 HX (bOpMy.]'ICZ MCTaH, 3TaH, 3TUJICH, MCTAHOIJI,



3TaHON, TJHUIEPUH, YKCyCHas KHCIOTa, aMUHOYKCYCHas KHUCJIOTa, CTE€apUHOBas KHCJIOTa,
OJIEMHOBAsl KMCIIOTA, [IIIOK034;

® OLECHUBATh BIMSHUE XMMUYECKOTO 3arps3HEHUs OKPYKAroLIeHd cpelpl HAa OpraHu3M
YEJI0BEKa;

® T'PaMOTHO OOpaIIaTHCA C BEIIECTBAMH B TOBCEAHEBHOM KH3HU

® ompenensaTh BO3MOXKHOCTh TNPOTEKAHHMS pPEaKIHMi HEKOTOPBIX MpeICcTaBUTENEH
OpPraHUYECKUX BEIIECTB C KHUCIOPOJOM, BOJOPOJIOM, METAIIJIAMH, OCHOBAHUSIMHU, TaJIOTEHAMH.

BbinyCKHHMK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

® BBIABUTATH U MMPOBEPATH OKCHCPUMCHTAJIIBHO THUIIOTE3bI O XHUMHYCCKHUX CBOMCTBaxX
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOSHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIIUH,
0 XapakTepe U MPOAYKTaX Pa3IUYHbIX XUMHUECKHX PEeaKIHii;

® XapaKTepu30BaTh BEIECTBA MO COCTaBy, CTPOEHUIO U CBOMCTBaM, YCTaHaBIMBAaTbH
MIPUYHUHHO-CJIE/ICTBEHHBIE CBA3HM MEXKAY JAHHBIMHU XapaKTePUCTHUKAMH BEIIECTBa;

® COCTaBJISITH MOJICKYJIAPHBIC U IMOJIHBIC MOHHBIC YPABHCHUA MO COKpPAIICHHBIM MOHHBIM
YPaBHEHUSM;

L4 IMPOrHO3UpPOBATH CIIOCOOHOCTh BCIIICCTBA IMPOSABJIATH OKHCJIINTCJIBHBIC 1501048
BOCCTaHOBHUTEIbHEIE CBOMCTBA C YUeTOM CTEIICHEH OKHCICHUS 3JICMCHTOB, BXOIAJAIIUX B €TI0
COCTaB;

® COCTaBISATh  YPaBHEHHS  pEaKIMil, COOTBETCTBYIOIIUX  MOCIEIOBATEILHOCTH
MpeBpalIeHU HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

® BBHIIBUTaTh M MPOBEPATH SKCIEPUMEHTAIBLHO TUIIOTE3bl O PE3YyNbTaTax BO3ICHCTBHS
pa3anuHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUECKON peaklnu;

® WCHOJIb30BAaTh HpI/IO6p€TCHHI>IC SHAaHUA OJId SKOJIOTUYCCKH I'PaMOTHOI'O IMOBCIACHUA B
OKpYKaroUIEN Cpeae;

® WCIOJIb30BAaTh HpI/IO6peTCHHI>Ie KIIFOUCBBIC KOMIICTCHIUHN IIPU BBINOJITHCHHUU MPOCKTOB
U y4eOHO-MCCIEeOBATENbCKUX 3aJad [0 HW3YyYEHHIO CBOMCTB, CIIOCOOOB TMONYYEHUS U
pacro3HaBaHMsI BEIIECTB;

® 00BEKTHBHO OIICHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIIeCccax;

® KPUTUYECKH OTHOCUTHCS K TICEBJOHAYYHOM HWH(MOpPMAIMK, HEI00pPOCOBECTHOM
peKsaMe B CpesicTBaX MacCcoBOW MH(pOpMaIuy;

® O0CO3HAaBaTh 3HAUYECHHWE TEOPETUYECKUX 3HAHUM MO XUMHHU IS T[PAKTHYECKOM
JeSITeNbHOCTH YEIOBEKa;

® co3maBaTh MOJAEIM U CXEMbl s peuleHus Y4eOHBIX ¢ MO3HABaTeIbHBIX
3a]1a4;[TOHMUMATh HEOOXOIUMOCTh COOMIOICHUS TIPEANMCAHMIA, TIPEATIaraeéMbIX B HHCTPYKIUSAX IO

UCTIOJIb30BaHMIO JICKAPCTB, CPEACTB OBITOBOM XUMHHU U JIP.



1. Copep:xkanue yueoHoro npeamera - xumus -10 -11 kiaaccol

Kypc 4eTko aenurcs Ha JIBe 4acTH: OpraHuYecKyro XuMuro (34/) u o6yt xumuro (34/684).

TeopeTHuecKkyl0 OCHOBY OPraHMYECKOM XHMHH COCTAaBJISIET TEOpUsI CTPOCHUS B €€
KJIACCUYECKOM NTOHMMaHUM — 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX XUMUYECKOIO CTPOEHUS, T. €.
OT pacIOJIOKEHHsI aTOMOB B MOJIEKYJaX OpPraHMYECKUX COEAUHEHHUH COINIACHO BAJIEHTHOCTH.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE OPTaHMUYECKUX COCAUHEHUN IPHU TOM KOJIUYECTBE
4acoB, KOTOpPO€ OTIYIICHO Ha M3y4yeHHWE OpraHU4YeCKOM XUMHUHU, paccMaTpuBaTh He
MIPECTABIIAECTCS. BO3MOXKHBIM. B colepkaHuu Kypca OpraHM4ecKOM XMMHM CIENaH aKLUEHT Ha
MPaKTUYECKYIO 3HAUUMOCTh yueOHoro marepuaina. [loaToMy nzydenue npeacTaButeseid Kaxxi0ro
KJIacCa OPraHUYECKUX COCIUHEHUN HAUMHAETCS C MPAKTUYECKOH IMOCBUIKM — C UX IMOJIyYEHHS.
XUMHUYECKHE CBOMCTBA BEUIECTB PACCMATPUBAIOTCS CYry0O MparMaTH4ecKu — Ha TPEAMET UX
MIPAKTUYECKOI0 MPUMEHEHHUs. B OCHOBY KOHCTpYMpPOBaHHUs Kypca MOJIOXKEeHa Ulied O MPUPOJHBIX
HMCTOYHUKAX OPraHUYECKUX COCJUHEHUN M MX B3aWMOIIPEBPAIICHUSX, T. €. UJIEU T€HETUYECKOU
CBSA3M MEXJy KJIACCaMHU OPTaHUYECKUX COCUHEHUN.

MeTomoIOTHYeCcKOii OCHOBOM TMOCTPOCHHS Y4eOHOTO COACpKAHHWS Kypca XUMHUU 0a30BOTO
YPOBHS JUIsl CPEAHEN LIKOJBI BWJIACH UIES MHTETPUPOBAHHOIO Kypca, HO HE €CTECTBO3HAHUS, a
xuMuH. Takoro Kypca, KOTOPbIH OJIM30K M TIOHSATEH ThICSYaM POCCUUCKHUX YUUTENICH M JOCTYIECH
Y UHTEPECEH COTHSM ThICSY CTAPIIEKIACCHUKOB.

10 kaacc
Beenenne (14)
[Ipeamet oprannueckoit xumuu. CpaBHEHHE OPraHUUYECKUX COCIMHEHUN C HEOPTaHUYECKUMU.
[IpupoaHsbie, NCKYCCTBEHHbBIE U CUHTETUYECKUE OPTAHUYECKUE COETUHEHMUSL.

Tema 1
Teopusi cTpoeHnst OPraHUYeCKUX coeTUHEeHnH (2 1)

BanentHOCTh. XMMHUUECKOE CTPOEHHUE KaK NOPSAAOK COEAMHEHUSI aTOMOB B MOJIEKYJIE COIJIACHO
UX BaleHTHOCTH. OCHOBHbBIC TMIOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOEHUS OPraHu4YeCcKuX
coenuHenuit. [loHsATHE O TOMOJIOTMM M TOMOJIOTaX, H30MEPHUM M H30MEpax. XUMHUYECKHE
(GbopMysbI M MOAETN MOJIEKYN B OpraHHYECKON XUMUH.

JdemoncTpanuu. Mojenun MOJIEKysI TOMOJIOTOB M H30MEPOB OPraHUYECKUX COCAMHEHUIA.

Tema 2
YrieBonopoabl U MX NpupoaHbie ncTouHukH (10 9)

Ilpupoonwiii 2a3. Ankanwl. llpupomHelii Ta3 kak TommmBo. [IpenMyriecTBa MpUpOAHOTO ra3a
nepeja IpyrumMu BujaMu Torinea. CocTaB MpUPOAHOIO rasa.

AJIKaHBI: TOMOJIOTUYECKUN PSJl, U30MEpHUsl 1 HOMEHKJIaTypa aJIKaHOB. XMMHUYECKHUE CBOWCTBA
QJIKaHOB (HA MpUMEpE METaHa U ATaHa): TOPEHHUe, 3aMEIlECHUE, PA3IOKEHUE U JETUIPUPOBAHHUE.
[IprmeHeHre alnKkaHOB Ha OCHOBE CBOMCTB.

Anxenvl. DTUIIEH, €T0 TOJMy4YeHHUE (IETUAPUPOBAHMEM 3TaHA W JIETHApATALMEN 3TaHOJA).
XUMUYeCKUE CBOICTBA 3TUJICHA: TOPEHUE, KaueCTBEHHBbIE peakiuuu (obeclBeuynBaHre OPOMHOM
BOABI M pacTBOpa IMEpMaHraHaTa Kajius), Tujpatainus, nonumepuszanus. llomudTuien, ero
cBoiicTBa U npuMeHeHue. [I[pumeHeHne STuiieHa Ha OCHOBE CBOWCTB.

Anxaduenvt u xkayyyku. Ilonstue o0 ankagueHax Kak yrieBOJOPOJAAX C JABYMSI JBONMHBIMU
CBS3SIMU. XMMHYECKHE CBOWCTBA OyranueHa-1,3 u uzonpeHa: odeciBedynBaHue OPOMHON BOJBI U
noJInMepu3alius B kKayuyku. Pe3una.



Ankunbl. ALETWJEH, €ro MOJy4yeHHE MHUPOJIM30M MeTaHa W KapOWJHBIM CIIOCOOOM.
XUMHUYECKHE CBOMCTBA alleTUIICHA: TOPEHUE, 0OECIIBEUNBAHNE OPOMHOMN BOJIBI, IPUCOSTUHEHUE
XJIOpOBOJOpoa U rugparauus. llpumeHeHue aneruiaeHa Ha OCHOBE CBOWCTB. Peakuwus
[oJIMMEpU3alMM BUHUIXJIopuAa. [1oJIMBUHUIXIOPUA U €r0 IPUMEHEHHE.

benzon. Tlonyyenne OeH301a M3 IeKcaHa U alleTWIeHAa. XMMHUYECKHE CBOMcTBa OeH3oua:
ropeHue, rajJoreHnpoBanue, HuTposanue. [IpumMenenne 6eH3051a Ha OCHOBE CBOICTB.

Hegmuw. CoctaB u nepepadborka Heptu. Hedrenpoaykrsl. beH3uH u nmoHstHe 00 OKTaHOBOM
qucIe.

JdemoncTpauuu. ['opeHue merana, sTwieHa, aneTwieHa. OTHOLIEHHME MeETaHa, 3THUJICHA,
arieTwiieHa ¥ OeH30J1a K pacTBOPY IepMaHraHarta Kanusi 1 OpomHoit Boae. [lomydyenue stunena
peakuuei neruaparaluy 3TaHojda W JENOJMMEpU3alluy MOJIUITUIICHA, alleTUIeHa KapOUIHBIM
criocoboM. PasnoxkeHue kaydyka NpU HAarpeBaHWU, HMCIBITAHUE IPOLYKTOB Ppa3IOKEHHsSI Ha
HenpeaenbHocTh. Komnekius o0pa3inoB HeQTH U HEYTEPOLYKTOB.

JlaGopatopubie omnbiThl. 1. OmnpeneneHue 3JIEMEHTaApHOIO COCTaBa OPraHUYECKUX
COCAMHEHU. 2. WsroroBneHue Mojelneld MOJCKya yriieBoaopoqoB. 3. OOHapyxeHue
HETpe/IeNbHBIX COSTMHEHUN B *KUIKUX Hedrenpoaykrax. 4. [lomyuyeHne u CBOWCTBA alleTUIICHA.
5. O3nakomsieHue ¢ koyutekiuen «HedTh u MpoIyKThI ee mepepadboTKmy.

Tema 3
Kucaoponoconep:kamme oprannyeckue coeIMHEHUs] M UX NPUPOAHbIe UCTOYHUKH (11 u)
EnuHCTBO XMMHYECKOM OpraHM3aluy >KMBBIX OPraHU3MOB. XMMHUYECKHUM COCTaB KHUBBIX
OpPraHU3MOB.

Cnupmui. Ilonydyenue sTaHosia OpoXKeHHEM INIFOKO3bI U TUaparanueil stuineHa. ['mapokcunbHas
rpynna kak QyHknuoHanbHas. [IpeacraBieHue o BOAOPOTHON CBA3M. XMMHUYECKHE CBOMCTBA
JTaHONA: TOpEHHUE, B3aUMOCWUCTBUE C HATpHEeM, OOpa3oBaHHE MPOCTHIX U CIOXKHBIX 3(PHUPOB,
OKHCJIeHWE B aibjaeruia. l[IpumeHeHue >TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro
MOCJIEICTBUS U IIPEIYNPEKICHUE.

[lonsiTue O mnpeAenbHBIX MHOIOATOMHBIX CHHMpTax. [JMIEpUH Kak IpeICTaBUTEIDb
MHOI'OaTOMHBIX cHUpTOB. KadecTBeHHas peakuus Ha MHOTOaroMHble crnupThl. lIpumeHeHue
[JIMLIEpUHA.

Kamennwui yeono. ®@enon. KokcoxumMmdyeckoe MPOU3BOJCTBO U ero mpoaykuus. [lomydyenue
(eHoNma KOKCOBaHHMEM KaMEHHOTO Yriisi. B3amMmHOEe BIMsSHHE aTOMOB B MoJIeKyle (heHoma:
B3aMMOJEUCTBHUE C THUAPOKCHIOM HATpusi U a30THOU kuciotoil. Ilommkonaencanus ¢eHomna c
dbopmanpreruioMm B ¢deHomopopmanpaeTuaHyl0 cMony. llpuMeHnenue ¢QeHonma Ha OCHOBE
CBOMCTB.

Anvoecuowr. IlonydyeHne ajberu0B OKUCIEHUEM COOTBETCTBYIOIIMX CIMPTOB. XUMHUECKHUE
CBOICTBA aJbJECTUJOB: OKHCIEHHE B COOTBETCTBYIOUIYIO KHCJIOTY W BOCCTAaHOBJIICHUE B
COOTBETCTBYIOIIMH criupT. [IpuMenenue ¢popmasbaeruia u aleTaibaeruia Ha OCHOBE CBOMCTB.

Kapbonosvie kucnomor. llonydeHue KapOOHOBBIX KHCIOT OKHCJICHHEM ajibJETHIOB.
XUMHUYECKHE CBOWCTBA YKCYCHON KHUCIIOTHI: OOIIME CBOMCTBA C HEOPTaHMYECKUMHU KUCIOTaMHU U
peakuusi stepudukanuu. IIpumMeHeHHe YKCYCHOM KHCIOTBI Ha OCHOBE CBOWCTB. Beicuiue
YKUPHBIE KMCIIOTHI HAa IPUMEPE NAIbMUTUHOBOW U CTEAPUHOBOM.

Cnoorcrvle agpupvl u orcupsi. TlomydeHue CIOXHBIX 3(QHUpPOB peaknueil stepuduxanuu.
Crnoxxusie 3HpbI B IpUpojie, X 3HadeHue. [IpruMeneHne cioxHbIX 3(UPOB HA OCHOBE CBOMCTB.

Kupsl kak cioxHble 3pUpbl. XUMHUYECKHUE CBOMCTBA XKUPOB: THIPOJIU3 (OMBUICHHE) U
TUJIPUPOBAHUE KUIKUX )KUPOB. [[prMeHeHune ;kMpoB Ha OCHOBE UX CBOMCTB.

Venesoowi. YrneBoapl, uX KiaccuuKaus: MOHOcaxapuabl (IJIIOK03a), JUcaxXapuibl
(caxapo3a) u nmonucaxapubl (Kpaxmall U IeJUTI0103a). 3HaUCHUE YIJIEBOJIOB B XKUBOM MPUPOAE U
B JKH3HH YEJIOBEKA.

['moko3a — BEIIECTBO C JBOMCTBEHHOHN (DYHKIMEH — aIbIerHI0CTUPT. XUMUYECKHUE CBOWCTBA
[JIIOKO3bl: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpOHUT, OpokeHue
(MonouHOKHUCHOE U ciupToBOE). [IpuMeHeHNe MII0KO3bl HA OCHOBE CBOMCTB.

Jucaxapuael u nonucaxapuabl. 1loHsATHE O peakuusaxX NOJMKOHACHCALMU U THAPOIM3a Ha
IIpUMEpE B3aUMOINPEBPAIIECHUMN: TTIFOKO3a — IOJIUCAXapU/I.



JemoncTpanun. Okucienue cnupra B anpaerua. KauecTBeHHas peakuus Ha MHOTOATOMHBIE
criupthl. Komtekuus «KaMeHHBIH yroib ¥ MPOAyKTHI ero nepepadoTkuy. PactBopumocts henona
B BOJIc IPH OOBIYHOM TeMIleparype W Ipu HarpeBaHuH. KauecTBeHHBIE peakiUu Ha (EHOI.
Peakuus «cepeOpsiHOTO 3epKaiiay ajbAerHI0B U INIH0KO3bl. OKHMCIEHUE aJIbJIErHI0B U [NIIOKO3bI B
KHUCTIOTHI ¢ moMoIubio ruapokcuna meaud (11). IlomydeHue yKCyCHO-ITHIIOBOTO M YKCYCHO-
n30aMuiIoBoro 3¢upos. Komnekius a¢pupHbix Macen. KauecTBeHHas peakuus Ha KpaxMal.

JlaGopaTopuble onbIThl. 6. CBolicTBa 3TMiIOBOro crupra. 7. CBoiCTBa mmiepuHa. 8.
CpoiictBa ¢opmanbaeruna. 9. CpoiictBa ykcycHou kuciotel. 10. CpoiictBa >kupoB. 11.
CpaBHeHHE CBOMCTB pPacTBOPOB MbLIA M CTHUpajbHOro mopomka. 12. CBoicTBa IIIOKO3bI. 13.
CaoiicTBa Kpaxmara.

Tema 4
A3oTOocoaep:xale cCoeJUHEHUS U MX HAXO0X/IeHUEe B :KUBOI nmpupoe (6 4)

Amunwi. Tlonarue o6 amwuuax. [lomydeHue apomMaTMdyeckoro amMuHa — aHWIMHA — U3
HUTPOOCH301a. AHWINH KaK OpraHu4YecKoe OCHOBaHME. B3anMHOE BIIMSHUE aTOMOB B MOJIEKYJIE
aHWIMHA: OcallieHne OCHOBHBIX CBOWMCTB M B3auMOJICHCTBHE ¢ OpoMHOM Bomoil. [Ipumenenue
AQHWJIMHA HAa OCHOBE CBOMCTB.

Amunokuciomuot. IlomyuyeHue aMUHOKHUCIOT U3 KapOOHOBBIX KUCIOT U THIPOIU30OM OEJIKOB.
XUMHUYECKHE CBOHCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX OPraHMYECKHX COCIUHEHUI:
B3aMMOZEHUCTBUE CO IEI0YaMM, KUCIOTaMH U JAPYr € APYroM (peakuus MOJIMKOHACHCALWN).
[lentunnas cBsi3p 1 nonumnentu bl [[puMeHeHre aMMHOKUCIIOT HA OCHOBE CBOMCTB.

benxu. Tlomydyenue OenkoB peaxkiueil MOJMKOHIEHCAIIMM aMUHOKUCIOT. [lepBuuHnas,
BTOPUYHAS U TPETUYHAs CTPYKTYphl OENKOB. XUMHUYECKHE CBOMCTBAa ONKOB. XHUMHYECKHUE
CBOICTBa OEJKOB: TOpeHHUE, JeHaTypalus, THAPOJIN3 M IBETHbIE peakuuu. buoxumuueckue
(byHKIIUN OEJIKOB.
I'eneTnueckas cBsI3b MEXKIYy KJIACCAMH OPraHUYECKUX COECITMHEHUM.

Hyxneunosvle kuciomor. CUHTE3 HYKIEHHOBBIX KHCIIOT B KIIETKE M3 HYKJICOTHUAOB. OOmImii
aH cTpoeHus Hykieotuaa. Cpaaenue ctpoenus u pynkmuii PHK u JIHK. Poips HykienHOBBIX
KHCITIOT B XpaHEHHUH W Tiepenade HaciencTBeHHOW mHpopmanuu. [ToHsATHE 0 OMOTEXHOJIOTHH U
TE€HHOW MHYKEHEPUH.

JdemoncTpauuu. B3aumoneiicTBUe aMMHMaka M aHWIMHA C COJSIHOM KHUCJIOTOW. Peakums
aHwiMHa ¢ OpoMHOI BozoH. JlokazaTenbCcTBO HaMWuMs (PYHKUMOHAIBHBIX TPYII B pacTBOpax
aMuUHOKHCIIOT. PacTtBopenne u  ocaxneHue OenkoB. L[BeTHble  peakiuu  OEIKOB:
KCAaHTOIIPOTEMHOBass U OuyperoBas. ['opeHHe NTUYBETO Mepa U MIEPCTAHOM HUTU. Monenb
mosekyasl JIHK. Ilepexoabl: 3TaHON — 3TWIIEH — ATUIEHIVIMKOIb — 3TUIECHIIMKOIAT Meau (11);
3TaHOJI — 3TAHAJIb — ITAHOBAs KUCJIOTA.

JlaboparopHble onbIThI. 14. CBolicTBa OEIKOB.
IIpakTuyeckas padora Ne 1. nenTudukamnms opraHM4eCKUX COCTUHCHUM.

Tema 5
Buosnornyeckn akTuBHbIE OPraHMYeCKUe coeuHeHus (24)

Depmenmol. DepMeHTbI KaKk OHOJIOTMYCCKHE KaTajau3aTopbl OCIKOBOW MPUPOJIBL.
Ocobennoctu (pyHKIHOHUPOBaHUS (hepMeHTOB. Pob (hepMEHTOB B JKHU3HEAEATEIILHOCTH JKUBBIX
OpraHU3MOB U HapOJHOM XO35IMCTBE.

Bumamunwi. Tloustue o ButamMuHax. HapyiieHnus, cBsi3aHHbIe ¢ BUTAMHUHAMU: aBUTAMHHO3BI,
TUIIOBUTAMUWHO3bI U T I/IHepBI/ITaMI/IHO3LI. BI/ITaMI/IH C KaK HpeI[CTaBI/ITeJ'IB BO,HOpaCTBOpI/IMbIX
BUTAMHMHOB M BUTAMHH A Kak IpPEeJICTaBUTEIb )KHPOPACTBOPHUMBIX BUTAMHHOB.

Topmonul. TIoHsATHE O TOPMOHAX KaK TYMOPAJIbHBIX PEryISITOpaxX JKU3HEACATEIIbHOCTH KUBBIX
opranu3mMoB. HCYIMH W aJpeHalMH KaK MPeACTaBUTEIM TOPMOHOB. IIpoduiakTiuka caxapHoro
nuaoera.



Jlexapcmea. JlexapcTBeHHas XUMHsS: OT HATPOXMMMU JI0 XHUMHOTEpANMU. ACHHPUH.
AnTtnOnotuku u nucbakreprno3. Hapkormueckue BemiectBa. Hapkomanusi, 6opbba ¢ Heill u
PO UITAKTHKA.

JemMoncTpanuu. PasnoxxeHne nepokcuaa BOJOpoOJa KaTala3ol ChIPOro Msica U ChIPOTrO
kaptodens. Komnexknus CMC, copepxkammx 3H3uMbl. McnblTanue cpenbl pactBopa CMC
MHAWKaTOpHOM Oymaroii. Mmmoctpanuu ¢ poTtorpadusMu KUBOTHBIX C pa3iIMYHBIMU (pOpMaMu
aBUTaMuHO30B. Komekuuss BUTaMuHHBIX npenapaTtoB. VcnblTaHue cpeabl  pacTBopa
aCKOpOMHOBOW KHCJIOTHI MHIMKATOpHOW Oymaroil. McreiTaHue anTeyHOro mpenapara MHCYJIUHA
Ha Oenok. /lomatHss, mabopaTopHas 1 aBTOMOOMIIbHASL alITeUKa.

Tema 6
HckyccTBeHHBIE H CHHTETHYECKHE MOJTUMEPHI (2 4)

Hckyccmeennvle nonumepul. 1lonydeHHe HCKYCCTBEHHBIX IIOJIMMEPOB, KaK IPOIYKTOB
XUMUYECKOH MOIU(UKALMU NPUPOJHOIO IOJUMEPHOIO ChIpbsi. VICKycCTBEHHBIE BOJIOKHA
(aueraTHBIN MIETK, BUCKO3a), UX CBOICTBA U IPUMEHEHUE.

Cunmemuueckue noaumepel. llomydeHHME CHUHTETHYECKHX IIOJIMMEPOB PEAKLMIMU
MOJIMMEpPU3allMM M NOJMKOHAeHcauuu. CTpyKTypa MOJIMMEpOB: JMHEWHas, pa3BETBICHHAs U
IIPOCTpPAaHCTBEHHAsA. [IpeacTaBuTenM CHUHTETHYECKHMX IUIACTMACC: MOJMATWIEH HU3KOTO U
BBICOKOI'O JIaBJICHHUS, MOJUIPONWIEH U NOJUBUHMWIXJIOpUA. CHHTETMYECKHE BOJOKHA: JIABCaH,
HUTPOH U KallpoH.

JdemoncTpanun. Komiekuus miactmMace ¥ u3fenui u3 HUX. Ko/uleKiuu MCKYCCTBEHHBIX U
CUHTETUYECKUX BOJOKOH M M3JeIMM HMX HHUX. Pacno3HaBaHue BOJIOKOH IO OTHOLUEHHUIO K
HarpeBaHUIO U XUMHUYECKUM PEAKTHBAM.

JladopaTopHble onbIThI. 15. O3HaKOMIIEHHE C 00pa3IaMH IJIACTMACC, BOJIOKOH U Kay4yKOB.
IIpakTyeckas padora Ne 2. PacriozHaBaHue miacTMacc U BOJIOKOH.

11kaace

Tema 1
Ctpoenue aroma u nepuoanyeckuii 3axon .. Menneneena (3 u)

OcHognbie ceedenusi o cmpoenuu amoma. Sapo: MPOTOHbI M HEUTpoHBI. M30TONBI.
DNEKTPOHBI. DJIEKTPOHHAsT 000J0YKa. DHEPreTHYecKuid ypoBeHb. (OCOOCHHOCTH CTpPOCHUS
ANIEKTPOHHBIX O00OJIOUEK AaTOMOB JIEMEHTOB 4-r0 U 5-T0 MEpUOJOB NMEPHOIUYECKOH CHCTEMBI
J.1. MenneneeBa (mepexomHbix 3yieMeHTOB). [lonsartue 00 opOuTansx. s- U p-opOUTAIH.
DNeKTpOHHBIE KOHPUTYpaAIlUA aTOMOB XUMHUECKUX JIEMEHTOB.

Ilepuoouueckuii 3axon /].H. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpoitue JI.1.
MenzeneeBpIM EPUOANYECKOTO 3aKOHA.

[lepnoanueckas cucrema xumuueckux siaemeHToB [I. M. MenneneeBa — rpaduueckoe
0TOOpakeHHE MEePUOMUYECKOro 3akoHa. DHU3MUYECKUI CMBICI TOPSIKOBOTO HOMEpa JJIEMEHTA,
HOMEpA Iepuoja U HoMepa rpymmbl. BaneHTHble 31eKkTpoHbl. [IpUunMHBI U3MEHEHUs CBOWCTB
3JIEMEHTOB B NIEPUOAAX U rpynnax (IJaBHBIX MOArPYIAX).

[Tonoxenune BoaoOpoia B IEPUOINYECKON CUCTEME.

3HaYeHHUE NEPUOIUUECKOr0 3aKOHA U MEPUOANYECKON CUCTEMbl XUMHUECKHUX 31emMeHToB [.1.
MenpeneeBa s pa3BUTHs HAYKU U TIOHUMAHUS XUMUYECKOW KapTUHBI MUpA.

JemoncTpanuu. Pa3nuuneie popMbl MEPHOANIECKON CHCTEMBI XUMUYECKUX dmneMeHToB J[. M.
Meunneneesna.

JlaGoparopublii onbIT. 1. KoHCTpynpoBaHHe NEpUOAMYECKOM TaOMMIBI JIEMEHTOB C
HCIIOJIb30BAaHUEM KAPTOYEK.



Tema 2
Ctpoenue BemectBa (12 4)

Honnas xumuueckasn cesazp. Katnonsl u anuonbl. Knaccudukanus monoB. MonHble
KpUcTajuinueckue pemeTkd. CBOWCTBA BEIIECTB C 3TUM THIIOM KPUCTAJUTMYECKUX PEIIETOK.

Kosanenmnasa xumuueckasn ceéazv. InekTpooTpunarenbHocTh. [longpHas u HemossipHas
KOBaJICHTHbIE CBs3U. Jlumosnb. [lonsipHOCTH CBS3M M MOJSIPHOCTH MOJIEKYIbl. OOMEHHBIA U
JIOHOPHO-AKIENTOPHbII MeXaHU3Mbl OOpa30BaHUSA KOBAJIEHTHOW CBs3U. MoONEKylIsipHble |
aTOMHBIE U KpUCTaUIMYeckue pereTkd. CBONCTBA BEIIECTB C 3TUMHU THIAMHU KPUCTALTUYECKUX
pEIIETOK.

Memannuueckas xumuyeckas c643b. (OCOOEHHOCTH CTPOEHHS aTOMOB METaJIOB.
Merannuueckas XUMHUYECKas CBA3b W MeTaJUIMYecKas KpUCTayimueckasl pemierka. CBoiicTBa
BEIIECTB C 3TUM THUIIOM CBSI3H.

Booopoounas xumuueckasn cea3b. MeXMONEKyIsipHas U BHYTPUMOJIEKYIIpHAs BOJOPOAHAS
CBSI3b. 3HAYCHHE BOJIOPOIHOM CBSI3M JIJISl OPTaHU3AIUN CTPYKTYP OHOTIOTMMEPOB.

Ionumepwi. I1nacTMacchl: TEPMOIUIACTHI U PEAKTOILIACTBI, UX MPEACTABUTEIN U IPUMEHEHHUE.
Bonokna: npupomgHpie (pacTHTENbHBIE W JKUBOTHBIE) W XHUMHUYECKHE (MCKYCCTBEHHBIC U
CUHTETUYECKHUE), UX MPEIACTABUTEIN U IPUMEHEHHE.

Tazoobpasnoe cocmosinue eewjecmea. Tpu arperatHbiX COCTOSIHHSI BOABI. OCOOCHHOCTH
CTpoeHHsl Tra3oB. MousapHbld 00beM ra3o00pa3HbIX BemiecTB. [IpuMepsl Tra3000pa3HbIX
MIPUPOJTHBIX CMECEH: BO3IyX, MPHUPOMHBIA Tra3. 3arps3HeHue arMocdepbl (KUCIOTHBIC TOXKIH,
MapHUKOBBIN 3(PpdekT) u 6oprda ¢ HUM.

[IpencraBuTenu ra3o00pa3HBIX BEUIECTB: BOJOPOJ, KUCIOPOJ, YIJIEKHCIBIA ra3, aMMHUaK,
sTHIIeH. VX nonmydyeHue, cobupaHue U pacro3HaBaHue.

Kuokoe cocmosanue eewgecmea. Bopna. IlorpeOnenue Boapl B ObITY M Ha IPOU3BOACTBE.
XKectkocTh 1 ciocoObI ee ycTpaHeHus. MuHepaabHble BOJABI U UX UCIOIb30BAHUE B CTOJIOBBIX U
TIe4eOHBIX METIsX.

Kuakue kpucTamibl U UX IPUMEHEHHE.

Teepooe cocmosnue euwjecmsa. AM(pOTEpHBIC TBEpAble BELIECTBA B MPHPOJEC U B >KU3HU
YeloBeKa, UX 3HaueHue U npumeHeHue. Kpucranmmueckoe CTpoeHHE BEIIeCTBa.

Hucnepcnvie cucmemur. llonstHe O paucnepcHBIX cucremax. JlucnepcHas ¢asza u
nucnepcuonHas cpena. Knmaccudukanus TUCHEpCHBIX CUCTEM B 3aBUCUMOCTU OT arperatHoro
COCTOSIHHE TUCTICPCHOM CPEMIbI M TUCTICPCUOHHOH (ha3bl.

I'pybonucnepcHble CUCTEMBL: SMYJIbCHH, CYCIIEH3UU, a3PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: TE€TU U 30JIH.

Cocmas sewjecmsa u cmeceti. BenjectBa MOJEKYIIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHHSL.
3aKOH MOCTOSIHCTBA COCTABA BELLECTB.

[lonsTue «a0msH» U ee pPasHOBUAHOCTU: MaccoBas (IOJISI DJIEMEHTOB B COEIMHEHUM, OIS
KOMIIOHEHTa B CMECH — JOJs IMPUMECEH, J0Js pacTBOPEHHOIO BeIleCTBA B PacTBOpE) M
oObemHas. Jloist BBIXO/1a IPOAYKTa PEeaKIMKi OT TEOPETHUYECKU BO3MOXKHOTO.

JeMoHcTpanuu. Mojenb KpUCTAJUTMYECKOM perieTky Xjaopuaa Hatpus. OOpas3isl MUHEPAIOB
C MOHHOM KpUCTAJUTMYECKON PEIIeTKOM: KaJbIUTa, TajauTa. Moaean KpUCTAIIINYECKUX PELIeTOK
«cyxoro npaa» (Wim uoja), anmasa, rpadura (wim kBapua). Mogens monekynst JJHK. O6pasisr
mwiactMacc  (peHonodopmanbaeruaHble, — HNOJUMYpPETaH,  IMOJUATHICH,  HOJUIPOIHIIEH,
MOJIMBUHWIXJIOPH) U U3Aenust u3 HUX. OOpasibl BOJIOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO,
KallpoH, JIaBCaH, HEMIOH) W u3genuss u3 HuxX. OOpasubl HEOPraHWYEeCKUX IOJIMMEpOB (cepa
IJIACTUYECKasi, KBapIl, OKCHUJl JIIOMUHUS, NPUPOAHBIC aTFOMOCHIUKAThI). MoJienb MOJISIPHOTO
o0bema razoB. Tpu arperaTHbIX cOCTOSHHUSA BoOAbl. OOpa3lbl HAKUMNM B 4YallHUKE W TpyOax
[IEHTPATBLHOTO OTOIUICHHUA. JKECTKOCTh BOMBI M CIIOCOOBI e ycTpaHeHus. [Ipubopbl Ha KUIKUX
kpuctaimax. OOpa3ipl pa3IUYHBIX AUCIEPCHBIX CHCTEM: SMYJbCHIl, CYCHEH3UH, a’po3oiieH,
reneit u 3oneit. Koarymsmus. Cunepesuc. ddexr Tunmans.

JlaGopaTopHblie onbIThl. 2. OnpenciieHUe TUMA KPUCTALIUYECKOM PEIIEeTKA BEIIEeCTBa U
ONUcaHue ero cBOMCTB. 3. O3HAKOMJIEHHE C KOJUIEKLMEH IOJIMMEPOB: IUIACTMAcC U BOJIOKOH U
uznenusa u3 Hux. 4. VcmeitaHue BOABI Ha JKECTKOCTh. YCTpaHEHHE >KECTKOCTU BOABL. 3.
O3HakoMJIEHHE C MUHEPAJIbHBIMU BoAaMH. 6. O3HAKOMIJICHHE C IUCIIEPCHBIMU CUCTEMaMHU.



IpakTuueckasi padora Ne 1. [TomyueHnue, cobnpanue U pacrio3HaBaHUE Ta30B.

Tema 3
Xumnueckue peakuuu (9 1)

Peakyuu, uoywue 6e3 uzmenenus cocmasa eeujecmg. AIIIOTPONHUS W AIJIOTPOIHBIC
Bugou3MeHeHus. [lpuumHa amnotponuu Ha npumepe MoAudUKaIMi KHCIopona, yriepoaa H
docdopa. O30H, ero OUOIOTUYECKAS POIb.

W3omeps! u n3omepusi.

Peaxyuu, uoywue c usmenenuem cocmaea eewjecmg. Peakuuum COeAMHEHUS, Pa3JIOKCHUS,
3aMenieHusT ¥ OOMEHa B HEOPraHWYeCKOW W OpraHuyeckod xumuu. Peakuuu 5K30- H
sHnoTepMuueckre. TemnoBoil 3(GeKT XUMUYECKOH peakuud U TePMOXUMHUYECKHE YPaBHEHUSI.
Peakuuu ropeHus, kKak 4aCTHBIN Cly4ail SK30TEPMHUUECKUX PEAKIIUM.

Ckopocmo xumuyeckou peaxyuu. CKOpOCTb XUMUYECKOW pEAKLHUU. 3aBUCUMOCTb CKOPOCTU
XUMHUYECKOM peakuu OT MPHUPOJbl PEarupyrolINX BeIIeCTB, KOHLEHTPALMU, TEMIIEpaTyphl,
IUIOLIA/IM TOBEPXHOCTU CONPUKOCHOBEHUS U Karajau3aTopa. Peakiuu romo- U reTeporeHHbIe.
depMeHTHI Kak OMOJIOTHYECKUE KaTallu3aToOpbl, 0COOEHHOCTH MX (DYHKIIHOHUPOBAHUSI.

Obpamumocme xumuueckux peaxyuti. HeoOpaTumble U 0OpaTUMble XMMHUYECKHE PEAKIIUU.
CocTosiHME XUMHYECKOr0 paBHOBECHs i OOpaTUMBIX XHUMHUYECKHX peakuuid. CrocoObl
CMEIICHNUS XMMUYECKOTO PaBHOBECHsI Ha NMpUMeEpe CHHTe3a amMmuaka. [loHsTre 00 OCHOBHBIX
HAYYHBIX MIPUHIIMIIAX MPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAaKa WM CEPHOM KUCIIOTHI.

Ponv 600v1 6 xumuueckou peakyuu. ViIcTuHHBIE pacTBOpHI. PacTBOpUMOCTh U Kiaccuukaus
BEIIECTB 110 ATOMY IIPU3HAKY: PACTBOPUMbIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTRA.

DNEKTPOJINTHI U HERJIEKTPOIMUTHI. DIEKTPOJIUTHUECKas qucconuanus. Kuciaorel, ocHOBaHUS U
COJIM C TOYKH 3PEHUSI TEOPUH AIIEKTPOJIUTHYECKOM TUCCOLUAIIUH.

XUMHYECKHE CBOMCTBA BOABI: B3aUMOJICHCTBUE C METAUIAMHU, OCHOBHBIMM M KHCJIOTHBIMHU
OKCHJaMH, pa3jokeHHe M 00pa3oBaHHE KpUCTAUIOTUApPATOB. Peakuuu ruaparanuu B
OpraHnY€CKON XHUMUHU.

T'uoponuz opeanuyeckux u Heopeanuyeckux coeounenuu. HeoOpaTUMBIA TUAPOIU3.
OOpatumblii TUAPOIN3 COJICH.

l'uaponus opraHuYecKUX COEIMHEHUN W €ro MpakTHYeCKoe 3Ha4YeHHEe IS MONydYeHHS
THJIPOJIM3HOIO CHOUpTa M MbUla. buojormueckas pojib THUAPOJINM3a B IUIACTUYECKOM MU
sHepreTuyeckoM oOMeHe BelecTB 1 sHEpruu B KIIETKeE.

Oxucaumenvho-eoccmanogumenvhvle peakyuu. Crenenb okucieHus. OnpeneneHue CTerneHn
okucieHuss 1o Qopmyne coeauHenus. [lonstue 00 OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIIEHUE U BOCCTAHOBIIEHUE, OKMCIUTENb U BOCCTAHOBUTENb.

Onexmpoaus. DACKTPOINU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoOIecC. DNEKTPOIU3
paciilaBoB M pacTBOPOB Ha IpuMmepe Xxjopuaa HaTtpus. Ilpaktudyeckoe mpHUMeHEHUE
AIIEKTPOJIN3a. DNEKTPOIUTHUECKOE TOTYUCHHE aTIOMUHUS.

Jemouncrpanuun. [IpeBpamienue kpacHoro pocdopa B 6emnbiit. O30HaTOp. MOAETN MOJICKYI H-
Oyrana u u300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKUUU OT HPUPOJIbl BEIIECTB HA MpUMEpPE
B3aMMOJEHUCTBUS PAaCTBOPOB PA3IMYHBIX KUCJIOT OJMHAKOBOM KOHLIEHTPALlMM C OJMHAKOBBIMHU
rpaHyjaMH [IMHKA U B3aUMOJICHCTBUS OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, HUHKA,
J&KeJeza) C COJITHOM KHCIoTOoM. B3ammozeicTBue pacTBOPOB CEPHOM KHUCIIOTHI C pacTBOpPaMH
THOCYNb(aTa HaTpus pPA3IUYHONW KOHIEHTpAIMU U TeMmIleparypbl. Mojeiab KHIIAIIEro Ciosl.
Paznoxenune mnepokcuaa BOIOpOAAa C MOMONIbI0 KaTanu3atopa (okcuaa wmapranuna (1VY)) u
KaTtaynasbl ChIpOro Msca M chiporo kaprodens. [Ipumepsl HeoOpaTUMBIX peakuuid, WYX C
oOpa3oBaHMEM OcajiKka, ra3a Wid Bobl. B3auMoneiicTBue nmutus u HaTpus ¢ Bogou. [lomydyenue
okcuaa docdopa (Y) u pacTBOpeHUE €ro B BOJIE; UCIIBITAHUE MOTYYEHHOTO PACTBOPA JTaKMYCOM.
OO0pa3ipl KpUCTAUIOTUAPATOB. VIcIbITaHME PAaCTBOPOB AIIEKTPOJIUTOB U HEDIEKTPOIUTOB Ha
npeaMeT AMCCOIMAMU. 3aBUCUMOCTb CTENEHHU AJIEKTPOJIUTHUECKON AUCCOIMALNU YKCYCHOM
KHACJIOTBI OT pasbaBieHust pactBopa. [mmpomus kapOuma xameius. [unponus kapOoHATOB
IIEJIOYHBIX METAJIOB U HUTpartoB muHKa win cBuHNa (11). IMomyduenue mbina. [Ipocteitmme
OKHCJIUTEIIbHO-BOCCTAHOBUTEINIbHBIE PEAKIMU: B3aUMOJECHCTBHE LIMHKA C COJSTHOW KHCIOTOM M



xene3a ¢ pacTBopoMm cyibdara meam (11). Mogenb anekTponusepa. Monenb 3JIEKTPOTU3HON
BaHHBI JJIS MMOJTYYCHUS aTFOMUHUS.

JlaGopaTopHble onbIThl. 7. Peakuus 3amenieHdss MEIu KeJlNe30M B PAcTBOPE MEIHOTO
Kynopoca. 8. Peakuu, uaymme ¢ oOpa3oBaHueM ocajika, ra3a u Boapl. 9. [Tomyuenue kucinopona
pa3iokKeHHeM IepoKcHUIa BOJIOpOJa C MOMOIIbI0 okcuaa mapraHma (1Y) u karamasel ChIpOro
kaprodens. 10. [Tomyuenne Bogopoaa B3aUMOJCHCTBHEM KHUCIOTHI ¢ IMUHKOM. 11. Pasnuunbie
cllydad THIPOJIN3a COJIeH.

Tema 4
BemectBa n ux cpoiicrea (10 1)

Memannvi. B3auMoneiicTBE METAJUIOB C HEMETAUIaMU (XJIOPOM, CEPOH U KHUCIOPOJIOM).
B3anMopelicTBUE IIETOUYHBIX U HIEIIOYHO3EMENIbHBIX METAUIOB C BOAOW. DJIEKTPOXUMHUYECKHI
psA HANpSDKEHUM METAJUIOB. B3auMMOJEHCTBHE METauIOB € PAacTBOPAMHM KHCIOT U COJIEH.
AnromuHoTepMus. B3anmopelicTBre HATpUsl C 3TAaHOJIOM U (DEHOJIOM.

Koppo3sust metannos. [IoHsSTHE O XUMUYECKOW U BJIEKTPOXUMUYECKOW KOPPO3HH METAJIOB.
CriocoObl 3alIMThl METANIOB OT KOPPO3HUHU.

Hememannvt. CpaBHHUTENbHAs XapaKTEPUCTHKA TaJIOTEHOB KaKk HaWOOIee THUITMYHBIX
npeacTaBuTenied HemeTayioB. OKHCIUTENbHBIE CBONCTBA HEMETAUIOB (B3aMMOJICHCTBHE C
MeTajylaMd U BOJOpoJOM). BoccTaHoBUTENbHBIE CBOWCTBA HEMETAIOB (B3aMMOAEWUCTBHE C
0oJiee NIEeKTPOOTPULIATEIbHBIMI HEMETAJNIAMHU U CJIOKHBIMH BEIIECTBAMHU-OKUCIUTEISIMU).

Kucnomur neopeanuueckue u opeanuveckue. Knaccuduxanuss Kuciaor. XMMHYECKUE CBOWCTBA
KHUCJIOT: B3aUMOJICHICTBHE C MeETajulaMH, OKCHAAMHM METAJJIOB, TUIPOKCHUIAAMH METAJJIOB,
consimMu, cnupramu  (peakiusi  orepudukanuu).  OcoOble  CBOWCTBA  a30THOW |
KOHILIEHTPUPOBAHHON CEPHOI KUCIIOTHI.

Ocnosanus nHeopeanudeckue u opeanudeckue. OCHOBaHMSA, UX KiacCU(UKAIUSA. XUMHUECKUE
CBOICTBa OCHOBaHMil: B3aMMOJCWCTBUE C KHUCIOTAaMHU, KHCIOTHBIMH OKCHJIAMHU U COJISIMH.
PasnoxeHnue HepacTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukanus cosieil: cpeiHue, KUCIble 1 OCHOBHbIE. XUMUYECKHE CBOICTBA COJICH:
B3alMOJEHUCTBHE C KHCIOTaMU, IIeJ0o4yaMH, MeTaJulaMu U cossaMU. [IpencraBurenu conei U nx
3HaueHue. XJIOpWA HaTpus, KapOoHaT Kaiblusa, ¢ocdar Kaiablus (CpeaHUEe COJH);
THIPOKapOOHAThl HATPUS M aMMOHHUS (KUCIIBIE COJM); TUApPOKCcokapOonat meau (11) — mamaxut
(OCHOBHasI COJIb).

KadecTBeHHBIC peakiuu Ha XJOPUA-, CyabdaT-, U KapOOHAT-aHMOHBI, KaTHOH aMMOHWUS,
katnoHsl xkene3a (11) u (111).

T'enemuueckas c6a3b medcoy Kiaccamu HEOP2AHUYEeCKUX U OP2AHUYECKUX COEeOUHEHUl .
[lonsiTue O TEeHETHYECKOM CBSI3M M TEHETUYECKUX psAax. [eHeTHueckuil psja MeTaiia.
Ilenernyeckuit psin HemeTaa. OcOOEHHOCTH T€HETHYECKOTO Psifia B OPraHUYeCKON XUMUH.

HMemoncTpanmun. Komneknust 06pasnoB mMeTamwioB. BzaumojeicTBue HaTpus U CYpbMBI C
XJIOpOM, Xene3a ¢ cepod. lopeHuss marHus W allOMUHUS B Kuciopone. B3aumoneiictBue
IIeJIOYHO3EMENIbHBIX METaJUIOB ¢ BOAOH. B3aumoneiicTBue HaTpusi C 3TAHOIOM, LUHKA C
YKCYCHOU KHCJIOTOU. AtoMuHOTEpMUsA. B3aumonencTBre Meau ¢ KOHIICHTPUPOBAHHON a30THOM
KHUCTIOTON. Pe3ynpTaThl KOPpO3UM METAJUIOB B 3aBUCMMOCTH OT YCIIOBHIl €€ BOJIbI C pAaCTBOPOM
Opomuga (womuma) kamusi. Komnmekius TPHUPOTHBIX OPraHUYeCKUX KHUCIOT. PazbaBneHwue
KOHIIEHTPUPOBAHHOM CEpHOM KHUCJIOTHI. B3anmonelcTBMe KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI
C caxapoM, IeJUI0J030i M Menpio. OOpaslbl NPUPOAHBIX MUHEPAIOB, COACPIKAIIMX XJIOPHUJ
HaTpusi, KapOoHaT Kamblus, (ocdar kamplus U ruapokcokapobonar memu (11). OOGpasibl
MUIIEBBIX MMPOIYKTOB, COACPIKAIMIUX THAPOKAPOOHATHI HATPUS U AMMOHHS, UX CIIOCOOHOCTH K
pa3iokKeHUIo0 npu HarpeBaHuu. [amenue conpl ykcycoMm. KauecTBeHHbIE peakiMy Ha KaTHOHBI U
AQHUOHBI.

JlaGopaTopHble onbIThl. 12. VcnblTaHue pacTBOPOB KHCIOT, OCHOBAaHWWA M COJEH
uHaukatopamu. 13. BzaumojeicTBUe COJITHOM KHUCIOTHI M PAcTBOpAa YKCYCHOM KHCIOTHI C
Metauiamu. 14. B3aumoelcTBre CONsTHON KMCIOTHI M PaCTBOPA YKCYCHOM KHCJIOTHI



C OCHOBaHMSIMH. 15. B3anmonelcTBUE COJSHOW KHUCIOTHI M PAcTBOpA YKCYCHOM KHCJIOTBHI C
coimsimMu. 16. IlomyueHue u cBOMCTBa HEPAaCTBOPUMBIX OCHOBaHMil. 17. I'maponu3 xyopuaoB u

aleTaroB IWICJIOYHBIX MCETAJIIOB.

18. OsHakoMJIeHUE C KOJUIEKLIUIMU:

a) MeramioB; 0)

HEMETAJIJIOB;, B) KHUCIOT, T) OCHOBAHWIA, J) MHHEPAIOB M OHOJIOTHYECKHX MAaTepUasoB,
coJiepKalluX HEKOTOPbIE COJIH.

3. TemaTtudeckoe miianupoBanue no xumun. 10 kiaacce.

(1 wac B Hexemnto, Bcero 34 yaca)

YMK O.C. I'abpuensna.

IIpakTnyeckas padora Ne 2. PemieHne SKCIepUMEHTANBHBIX 33734 Ha HICHTU(DUKAIIUIIO
OPraHUYECKHUX ¥ HEOPraHUYECKUX COCIUHEHUN.

No KomuuectBo | Koutposnbhbie | [Ipaktuueckue
Haszeanue TeMbl
/1 4acoB paboThI paboThI
1. | BBenenue 1
2. | Tema 1. Teopus cTpoeHust 2
OpraHMYEeCKHX COCAMHEHUIN
3. | Tema 2. YmiieBogoposl 10 1
4. | Tema 3. Kucnopomgocoaep:xaiiue 1 1
OpraHMYECKHEe COeIMHEHUS
5. | Tema 4. Azotocoaepkaiue 6 1 1
OpraHUYeCKHEe COeIMHEHUS
6. | Tema 5. buonoruuecku akTUBHBIC )
OpraHMYeCKHe COeMHEHUS
7. | Tema 6. ckyccTBEHHBIE U
CUHTETUYECKUE OPTaHUYECKUE 2 1
CO€JIMHEHUS
Bceero: 34 3 2
TemaTnueckoe mianuposanue no xumuu. 11 kiace.
(1 yac B Hexemto, Bcero 34 vaca)
YMK O.C. I'abpuensna.
Ne Ha3Banue temsl KomuuectBo | Kontponbheie | IIpakTnueckue
/11 JacoB paboOThI paboThI
1. | Tema 1. Ctpoenue aroma u
nepuoandeckuit 3akon J[.1. 3
Menpneneesa
2. | Tema 2. CtpoeHue BeliecTa 12 1 1
3. | Tema 3. Xumuueckue peakimu 9 1
4. | Tema 4. BemecTBa U UX CBOMCTBA 10 1 1
Bcero: 34 3 2




