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PabGouas mporpamma mo XMMUWUN pmns 10-11 kmaccoB cocTaBieHa Ha OCHOBE
®denepallbHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa3oBaTeIbHOrO CTaHAApTa CPEIHETO
obmero obpaszoBanust u [IpumMepHON TTporpaMMBbl CPEIHETO 00IIEero 00pa30BaHUs MO XUMHUH (
6a3086vlil ypoGeHy).

Jannas mporpamMma paccuntana Ha 68 y4eOHbIx yacoB (344 - 10 knacc; 344 - 11 xmacc).
Hroro 3a Bech Kypc oOyuenus 136 gacos.

Ili1anupyemble pe3yabTaTbl 00y4eHUs:
BrinyckHUMK Hay4quTCS:

* OIIMCBIBATh CBOMCTBA OPTaHUYECKUX BEILECTB;

* XapaKTepu30BaTh BEILIECTBA II0 COCTaBY, CTPOCHHUIO M CBOICTBaM, YCTAaHABIIMBAaTb
IIPUYUHHO-CJICICTBEHHBIE CBSA3HM MEXY NaHHBIMHU XapaKTEPUCTUKAaMH BEILIECTBA,;

* pacKpblBaTb CMBICI OCHOBHBIX XHMHUYECKHUX IOHATHM «aToOM», «MOJIEKysa»,
«XUMHUYECKUH DJIEMEHT», «IPOCTOE BEUIECTBO», «CIOKHOE BEILECTBO», «BAJIECHTHOCTbHY,
UCTIONB3YS 3HAKOBYIO CUCTEMY XHMHH; * N300pakaTb COCTAB BEIIECTB MOMOIIBIO CTPYKTYPHBIX
(bopMy U CYLTHOCTh XUMHUECKUX PEAKIMH € TOMOIIbIO XUMUUYECKUX YPaBHEHUI;

* oTpeeIsTh (HOPMYITy OPraHUYECKUX BEIIECTB 10 MACCOBOH JI0JIE SIIEMEHTA,

* CpaBHUBATh 110 COCTABY U CTPOEHUIO Pa3HbIE KIIACChI YIIIEBOJOPO/IOB;

* KJIacCH(PUIIMPOBATh OPTaHUYECKHUE COSAMHEHUS CTPOSHUIO | 10 CBOMCTBAM;

* [10JIb30BAThCS J1AOOPATOPHBIM 00OPYIOBAHUEM U XMMUYECKOM MOCYI0M;

* TIPOBOJIUTH HECIIOKHBIE XMMUYECKHE OIBITHI M HAONIONCHUS 32 U3MEHEHHSIMHU CBOMCTB
BEILIECTB B IpOLECCe WX IpeBpallleHuil; coOmoaaTh IMpaBUia TEXHUKU O€30MaCHOCTU IpHU
IIPOBEJCHUM HAOJIOACHUN U OIBITOB;

* pa3auyaTh KCIEPUMEHTAIBHO HEKOTOPBIE BEIIECTBA UCIIOJIb3Ys KAYECTBEHHBIE PEaKLIUU;
0CO3HaBaTh HEOOXOJMMOCTh COONIOACHUSI Mep OE30MacHOCTH NpPU OOpAIIeHUH C KHCIOTaMH U
LIEeJI0YaMH.

* pacKpbIBaTh CMBICJI TEOPUHU CTPOEHUSI OPraHUYECKUX coeAuHeHul bytnepona;

* XapaKTepU30BaTh CBOMCTBA Opr. BelecTs 110 cTpoeHuIo;

* pa3nIuyaTh BUABl XMMHUYECKOHN CBS3HM: MOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HENOJSPHYIO U METAJUIMYECKYIO;

* n300pakaTh AJIEKTPOHHO-MOHHBIE (OPMYIIbI BEIIECTB, O00Pa30BaHHBIX XUMHUYECKUMHU
CBSI3SIMM Pa3HOTO BHJIA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEILIECTB OT CTPOCHUS;

* XapaKTEpHU30BaTh HAyYHOE U MHPOBO33PEHYECKOE 3HAYCHHME IEPUOJUYECKOIO 3aKOHA U
MEPUOANYECKON CHCTEMBI XUMUYECKHX 1eMeHTOB 1. 1. MeHeneeBa;

* OOBACHATH CYTh XHUMHYECKHMX TIPOLECCOB M UX MPUHLUUIHAIBHOE OTIWYHE OT
(bu3NYECKUX; * Ha3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHUSI XUMUUECKUX PEaKIUii;

* YCTaHaBJINBATh PUHAAJIEKHOCTh XMMUUECKON pEaKLUU K ONPEACICHHOMY THUILY;

* IPOTHO3UPOBATh MPOIYKTHl XUMHUECKHUX PeaKIuil Mo (GopMyram/Ha3BaHUSM HCXOJHBIX
BEILIECTB; OINPEEIIATh HCXO/IHBIE BEeIIECTBa 110 (popMynaM/Ha3BaHUSAM MPOAYKTOB PEAKIINU;

* COCTaBJIATh YPAaBHEHUS PEAKIUI, COOTBETCTBYIOIIUX MOCIEI0BATENBHOCTH («IIETIOUKED)
IIPEBPALICHUI OpraHN4YEeCKUX BELIECTB Pa3INYHbIX KJIACCOB;

* BBISIBJIATH B IPOLIECCE AKCIEPUMEHTa MPU3HAKU, CBUJIETENIbCTBYIOIINE O MPOTEKAaHUU
XUMHUYECKOHN peaKlny;

* OINpeneNsaTh XapakTep Cpeabl BOJHBIX PACTBOPOB KUCIOT U IIEIOYEH MO M3MEHEHUIO
OKPAaCKH MHIUKAaTOPOB;

* IIPOBOJIUTH KaYeCTBEHHbIE PEAKIIUU, MOATBEPIKIAOIUE HAaJU4YUe B BOAHBIX PACTBOPAX
BEIIECTB OT/AEIbHBIX HOHOB

* ONPENENSATh MPUHAICKHOCTh OPTraHNYECKUX BEIIECTB K OTHOMY M3 U3YUEHHBIX;

* COCTaBIATH (POPMYIBI BEIECTB [0 UX HA3BAHUSM;

* OIPEIENATh BaJICHTHOCTh U CTETIEHb OKUCIIEHHUS JIEMEHTOB B BELIECTBAX;



* COCTaBIATh (POPMYIIBI OPraHUUYECKUX COCUHEHUH 110 BaJICHTHOCTSM;

* OOBSICHATD 3aKOHOMCPHOCTHU H3MCHCHU (I)I/I3I/I‘-IGCKI/IX 1 XUMHUYECKHX CBOMCTB BCIICCTB
OT CTPOCHUs

* Ha3bIBaTh OOIME XUMHYECKHE CBOMCTBA, XapaKTEePHBIE JIs TPYII COSTMHEHUN

* Ha3plBaThb OOIIME XUMMUYECKHE CBOWCTBA, XapaKTEpHbIE M KaXKAOI0 U3 KJIACCOB
OpraHMYECKHX BEIIECTB;

* IIPUBOJMTH NPUMEPBI PEAKIIMH, TOATBEPKIAOIINX XUMUYECKHE CBOMCTBA OPraHNYECKUX
BEIIIECTB;

* ONpeneNsITh BEIECTBO-OKUCIUTENb W BEIIECTBO-BOCCTAHOBUTENb B OKHCIMTEIbHO-
BOCCTAHOBUTCJIbHBIX PCAKIIUAX

* IIPOBOJAUTH Ja0OPaTOPHBIE OMBITHI, HOATBEP)KIAOIINE XMMUYECKUE CBOWCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX BELIECTB;

BhIyCKHUK MOTYYUT BO3MOKHOCTh HAyYUThCA:

* IPaMOTHO 00paIlaThCs C BELECTBAMU B IIOBCEIHEBHOM JKU3HY;

* OCO3HaBaTb HEOOXOAMMOCTb COOJIONCHMS IIPABMJI SKOJOTHMYECKH O€30M1acHOro
IIOBEACHUS B OKPYXKAIOLLEH IIPUPOAHON CpeE;

* MOHUMAaThb CMBICII U HEOOXOAMMOCTb COONIIOAECHUS NPEANUCAHHUM, IpellaraéMblx B
MHCTPYKLUSAX 110 UCTIOIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMMHU U JP.;

* HCIOJIb30BaTh IPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHTHOCTH IPU  BBINOJHEHUU
UCCIIEIOBATENILCKUX IIPOEKTOB 110 U3Y4YEHUIO CBOMCTB, CIIOCOOOB IOJIy4EHHS U PACHO3HABAHUS
BEILIECTB;

® pPa3BUBATb KOMMYHHKATUBHYIO KOMIICTCHTHOCTb, MCIIOJIbB3ysA CpCACTBA yCTHOfI n
NUCbMEHHOW KOMMYHUKAallMM Tpd paboTe ¢ TeKcTaMM Y4eOHMKa M JIOTIOJIHUTEIbHON
nHTepaTypoﬁ, CIIpaBOYHBIMHA Ta6JII/IIIaMI/I, MMPOABJIATL TOTOBHOCTH K YBAKCHHIO WHOM TOYKHU
3peHUs IpU OOCYKJICHUH PE3YJIbTaTOB BHINOJIHEHHON paboThI;

* O00BLEKTHBHO OLICHUBATh I/IH(i)OpMaLII/IIO 0 BCHICCTBAX MU XHUMHYCCKHX IpoHeccax,
KPUTUYECKHM OTHOCHTBCA K IICEBAOHAy4yHOM HH(OpManMy, HEI0OpOCOBECTHOM peKiaMme,
KacarolleiCs UCIIOIb30BAHUS PA3JIMYHBIX BELIECTB.

* OCO3HaBaThb 3HAYCHUE TEOPETHUECKUX 3HAHUU M TNPAKTHUECKOM JeATeIbHOCTU
YCJIOBCKA; ¢ OIUCBhIBATHL H3YUCHHBIC 00BEKTHI KakK CUCTCMbI, NPUMCHAA JIOTUKY CHUCTEMHOI'O
aHanlu3a; * MPUMEHATh 3HAHHMS O CTPOEHUH OPraHMYECKUX COETUHEHUH A OOBACHEHUS U
NpECABUICHUA CBOMCTB KOHKPCTHBIX BCHICCTB,

* pa3BUBaTh MH(OPMAIMOHHYK) KOMIIETEHTHOCTb MOCPEJICTBOM YIIyONeHHUs 3HaHUl 00
HUCTOpPHUHN CTAHOBJICHUA XUMHUYECKOHN HayKH, €€ OCHOBHBIX HOHﬂTHﬁ, a TAaKKC€ O COBPCMCHHBIX
JOCTHKEHUAX HAYKU U TEXHUKHU.

* COCTaBJIATh CTPYKTYpHBIE (OpPMYIBl HM30MEPOB M TOMOJIOTOB M Ha3bIlBaTh HX IO
CHUCTEMATUYECKON HOMEHKJIATYpE.

¢ COCTaBIATh XHWMHYCCKHUC YPaBHCHHA, XapPaKTCPpU3YIOHIHUC CBOMCTBA W MOJIyUCHUEC
OpPraHMYECKHX BEIIECTB.

* IPUBOANTH NIPUMEPHI PEAKIIHNM, TOATBEPKAAOIINX CYIIECTBOBAHUE B3aNUMOCBSI3U MEXKIY
OCHOBHBIMH KJIaCCAMH OPraHUYECKUX BELIECTB;

* IPOTHO3UPOBATH PE3YNIbTaThl BO3ACHCTBUS pa3lW4HBIX (AKTOPOB HA HU3MEHEHHUE
CKOpPOCTH XMMHUYECKOM peaklnu;

¢ COCTaBJIATh XHUMHYCCKHE YpPaBHCHHA, XapaKTCPpU3YIOMIHEC CBOWMCTBA W MMOJIy4CHHUE
OpPraHMYECKHX BEIIECTB.

* IPOTHO3UPOBATh XUMHUUECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSIBISATH KUCIOTHBIE WJIM OCHOBHBIE CBOMCTBA
C YUYCTOM I'pYIIIl aTOMOB BXOJAIINX B €TI0 COCTAB;

* BBISIBJIAITH CYIIIECTBOBAaHNE T€HETUUYECKON B3aMOCBS3H MEXY BEIIECTBAMY;

¢ OpraHHu30BbBIBaThb, IMPOBOAWUTHL YUYCHHUYCCKHEC IIPOCKTBI IO HCCICAOBAHUIO CBOMCTB
BELIECTB, UMEIOIINX Ba)KHOE MPAKTUYECKOE 3HAYECHUE



Conepxxkanue y4eOHOro Kypca

10 KJTACC (OPTAHUYECKASA XUMMUS)
Beenenue

IIpenmer  opranumueckort  xumMuu. CpaBHEHHE  OpPraHUYECKUX  COCIUHEHUH  C
HeopraHnyeckuMH. [IpupoiHble, HCKYCCTBEHHBIE U CHHTETHUECKUE OPraHUYECKUE COCIMHEHMS.

Temal
Teopusi cTpoeHNsI OPraHMYecKUX COeJUHEHHIT

BanentHocTe. XMMHYECKOE CTPOCHHME KaK IIOPANOK COCIMHEHUS aTOMOB B MOJIEKYIE
COMIaCHO HUX BaJIGHTHOCTU. (OCHOBHBIE TOJOXKEHHUS TEOPUU XHMHUYECKOIO CTPOEHUS
OpraHM4YecKux coequHeHui. IloHATHEe O romonoruu M rOMOJIOrax, M30MEPHUM U HM30MEpax.
Xumuueckue GopMyIbl M MOJIENIA MOJIEKY B OPraHMUECKONH XUMUH.

Hemoncmpayuu. Mozneny MOJIEKYII TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COCAUHEHUN.

Tema 2

YrieBoaopoabl ¥ UX NPUPOJAHbIEC HCTOYHUKHU

ITpuponusiii ra3. Ankansl. [Ipupoansiii ra3 kak Tormso. [IpeumymiecTBa npupogHOro rasa
nepes ApyrumMu Bujamu TorumBa. CocTaB NPUPOAHOIO rasa. AJIKaHbI: TOMOJIOTMUECKHH psf,
M30MepHUsi U HOMEHKJIATypa ajKaHOB. XMMHUYECKHE CBOMCTBA ajKaHOB (Ha NMpUMEpe MeTaHa U
3TaHa): TOpEHHe, 3aMelleHue, pa3IokKeHe U Aeruapuposanue. [IpuMeHeHue aakaHOB Ha OCHOBE
CBOMCTB. A J1 K € H bl. DTWIEH, €ro Mojy4eHue (AETuAPUpPOBAHMEM 3TaHA M JIerHjaparanuen
3TaHosa). XMMUYECKHE CBOWCTBA STHJIEHA: TOPEHUE, KaueCTBEHHbIE peakuuu (oOeclBeunBaHue
OpOoMHOI BOZIbI M pacTBOpa ME€pMaHraHara Kajius), Tujaparanus, noanumepusanus. [lonmstunen,
ero cBolcTBA M npuMeHeHue. [IpumeHeHwe  ITWIEHa HAa  OCHOBE  CBOMCTB.
Ankamuensl W Kaydykd. lloHsTHE 00 anmkajWeHax KakK YIJIEBOJOPOAAX C JBYMS JBOMHBIMHU
CBsI3AMHU. XMMHUYECKUE CBOMCTBA OyTaaueHa-1,3 u u3onpena: odecuBedrBaHue OPOMHON BOJIBI U
nojguMepusanus B Kayayku. Pe3una. A 11 K U H bl. ALIETUIIEH, €r0 NOJIy4YeHHe MUPOJIN30M METaHa
U KapOuAHBIM crnocoOoM. XHUMHUYECKHME CBOMCTBa aleTW/IeHa: TOpeHHe, OOecIBeYHMBaHUE
OpoMHOI BO/BI, IPUCOEAMHEHHUE XJIOPOBOAOPOAA M Tujparauus. [IpumeHeHue aneTuiieHa Ha
OCHOBE CBOMCTB. Peakuus mnonumepuszauuu BuUHWIXJIOpuAa. llonuBuHmixnopunx u - ero
npuMmenenue. benson. Ilonydenue OeH3oma M3 rekcaHa M alleTHJIEHA. XUMUYECKHE CBOMCTBA
OeH3oJ1a: TOpeHue, rajJjoreHupoBaHue, HUTpoBaHue. [IpumeHeHne GeH301a Ha OCHOBE CBOMCTB.
Hedts. CoctaB n mnepepaborka HedTu. Hedrenponykrsl. beH3uH u moHsTHe 00 OKTaHOBOM
quCIIe.
Jlemoncmpayuu. lTopeHue MeTaHa, STWIEHa, aneTwieHa. OTHOIIEHHWE MeTaHa, JTHJIEHA,
alieTnsieHa U OeH30Jla K pacTBOpPY NepMaHraHara kKaiaus U OpomHo# Boze. [lomydyeHue stuieHa
peakuuen Jeruaparaluy 3TaHoJIa W AETONMMEpPU3ald MOJUATUIIEHA, alleTUIeHa KapOUIHBIM
crnocoOoM. PasnokeHue kaydyka HpHU HarpeBaHUM, HUCIBITAHWE MPOAYKTOB pA3JIOKEHUS Ha
HETPEICeIbHOCTD. Komnexrus 00pasioB HeTH u He(TenpOTyKTOB.
Jlabopamopnisie onvimoi. 1. OnpeneneHue 3IEMEHTHOTO COCTaBa OPraHUYECKUX COEAUHEHUN. 2.
W3rorosnenue Moaenel MOJIEKyI yreBoaopoaoB. 3. OO0HapykeHNe HENpPeAebHbIX COeAMHEHNUN
B KUAKMX Hedtenpoaykrax. 4. IlomyueHwe u cBoiicTBa anerwsieHa. 5. O3HaKOMIIEHHE C
koyeknuert «Hedth v mponyKThl ee mepepadoTKm».

Tema 3

Kucaoponcoaepskamue opraHuyeckue coeJUHEHHSsI W HMX TMPHUPOAHbIe HMCTOYHUKH
EnMHCTBO XMMHYECKOM OpraHu3allMd JKUBBIX OPraHM3MOB. XHMMHMUYECKHH COCTaB JKUBBIX
oprauu3moB. Crnuptel. [lonydenue sTaHona OpoXEHMEM IIIOKO3bI W TUApATallMed 3TUJICHA.
I'mapokcunbHas rpynmna Kak (yHKuuoHanbHas. [IpencraBneHne o BOJOPOJAHOM — CBSI3M.
XHMHYECKHEe CBOMCTBA 3TaHOJIA: TOPEHKE, B3aUMO/IEUCTBHE ¢ HaTpueM, 00pa30BaHKE MPOCTHIX U
CJIO)KHBIX 3(UPOB, OKUCIEHUE B ajbjaerui. lIpumeHeHue 3TaHOIa HA OCHOBE CBOWCTB. AJ-
KOTOJI3M, €r0 MOCIEACTBUS U IpenynpexaeHue. [IonsTie o npeaenbHbIX MHOTOATOMHBIX CITHP-
Tax. [nMuIepuH Kak NpeNCTaBUTENIb MHOTOAaTOMHBIX cnuproB. KauecTBeHHas peakuus Ha
MHOroaroMHble cnuptsl. [Ipumenenne nmneprHa. Kamennsii yromns. @enon. Kokcoxumuyeckoe
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MPOU3BOACTBO U ero mpoaykuus. [lonydyenue ¢eHona KokcoBaHreM KaMeHHOro yriist. B3aumHuoe
BIMSHUE aTOMOB B MoOJIeKyne (eHoja: B3aHMMOJEHCTBHE C THUIPOKCHIOM HATpHsl U a30THOM
kucioTon. [TomukonaeHcanus geHona ¢ popmaabaeruaoM B GeHomoGpopMatbAeTUIHYIO CMOITY.
[Ipumenenue (eHodIa HA OCHOBE CBOMCTB. Ambaerunbl. [lomydeHue anbaeruzioB OKHCIEHUEM
COOTBETCTBYIOUINX CIIUPTOB. XUMUYECKHUE CBOMCTBA aJIbJIETHIOB: OKHUCICHHE B COOTBETCTBYIO-
IIyI0 KUCJIOTY U BOCCTaHOBJICHHME B COOTBETCTBYIOIIMIA crupT. [Ipumenenue Gpopmanbaeruia u
aneTaipJeruia Ha ocHoBe cBoiicTB. KapOoHoBble kucioThl. [lomydyeHune kapOOHOBBIX KHCIIOT
OKHCIICHHEM aJbJIerH0B. XMUMHYECKHE CBOMCTBA YKCYCHOM KHUCIIOTBHI: OOIIME CBOHCTBA C
HEOPraHMYECKUMHU KUCJIOTaMH M peakuus stepudukanuu. [IpuMenenne ykCcyCHONH KHCIOTHI Ha
OCHOBE CBOMCTB. BpIcmine XUpHBIE KHUCJIOTBI Ha INpUMEpE INaJIbMUTHHOBOM U CTEapUHOBOM.
Crnoxusie 3¢upsl U xupbl. [lonydenue cioxHbIX d3UpoB peakiuen sTepudukanuu. CroxHbIe
3pupel B mpHpoAe, WX 3Ha4YeHUE. [IpuMeHeHue CIOXKHBIX S(PHUPOB HAa OCHOBE CBOMCTB.
Kupsl kak croxHble 3QUpbl. XHWMHUYECKHE CBONCTBA JKHUPOB: THAPOIN3 (OMBUICHHE) H
TUAPUPOBAHUE  KUJAKUX  JKUpoB.  I[lpumeHeHwe  KUpPOB  Ha  OCHOBE  CBOMCTB.
VYreBonbl. YIeBobl, X Kilaccu(ukalus: MoOHOcaxapuabl (TIII0K03a), Aucaxapu/ibl (caxapos3a) u
nojucaxapuabl (Kpaxmal U LEJUI0J03a). 3HAaYEHHE YIIIEBOIOB B KUBOUM NPUPOAE U B KU3HU
yenoBeKa. [Jroko3a BEIIECTBO C JBOMCTBEHHON (YHKIMEH - aabAeTHAOCHUPT. XUMHUYECKUE
CBOWCTBA TITIOKO3BI: OKHCIICHHE B IIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpPOUT, OpOKeHUE
(MonouHokuciaoe u  cnuproBoe). IlpuMeHeHume  IIIOKO3BI HAa  OCHOBE  CBOMCTB.
Hucaxapunpl u nonucaxapuabl. [loHATHE O peakIuUsAX MOJUKOHJIEHCAIMM U THAPOJIM3a Ha
pUMepe B3aMOMPEBPAIICHUN: [TIFOK03a —> MOJIMCAXapU.

Jemoncmpayuu. Oxucienue cnupta B anpaeru]. KauecrBeHHas peakiys Ha MHOIOaTOMHbIE
criupthl. Komnekius «KaMeHHBIH yroib U MPOAYKTHI €ro nepepadboTkuy». PactBopumocTs deHomna
B BOJIE IpU OOBIYHOM TeMmIiieparype M Ipu HarpeBaHuu. KadecTBeHHbIE peakiMM Ha (EHOI.
Peakuus «cepeOpsiHOTO - 3epKana» aabAeTUI0B U II0K03bl. OKHCIIEHNE albJETUI0B U TITIOKO3BI
B KHCJIOTHI ¢ momotibio ruapokcuaa menu (II). TlomyueHue yKCyCHO-3THIIOBOTO M YKCYCHO-
n3zoammiioBoro 3¢upoB. Komnekmus agupupix macen. KauecTBeHHas peakius Ha Kpaxmall.

Jlabopamopnuvie onvtmel. 6. CpoiicTBa sTHiOBOro crnupra. 7. CBoiicTBa mHIiepuHa. 8.
CaoiictBa ¢opmanbaeruaa. 9. CpoiictBa ykcycHoil kuciotel. 10. CpoiictBa >xupoB. 11.
CpaBHEHHE CBOWCTB pacTBOPOB MbLIA M CTHPAJIbHOTO mopoiika. 12. CBoicTBa mitoko3bl. 13.
CaoiicTBa Kpaxmaia.

Tema 4

A3oTconep:kalye COeIMHCHNS U UX HAXO0K/ICHUE B 'KUBOH npupoae

Awmunbl. [lonstue 06 amuuax. [lomyueHume apomarMyeckoro amMuHa — aHWIMHA — U3
HUTPOOEH301a. AHWIMH KaK OpraHn4Yeckoe OCHOBaHHE. B3auMHOe BIUSHUE aTOMOB B MOJIEKYJIE
aHWIMHA: ocialleHne OCHOBHBIX CBOMICTB M B3auMojelcTBUE ¢ OpomHON Bopoi. IIpumenenue
aHWJIMHA Ha OCHOBE CBOMCTB. AMHHOKHCIOTHL. llonyueHue aMHUHOKHCIOT M3 KapOOHOBBIX
KUCJIOT M THUAPOIU30M OelkoB. XHWMHUYECKHE CBOMCTBa aMHHOKHCIOT KakK aM(OTepHBIX
OpPraHMYECKHX COEAVHEHUH: B3aMMOJEHCTBUE CO WIEJIOYAaMH, KHCIOTAMH M JpPYyr C JAPYroM
(peakuus nonukoHaeHcanuu). Ilentuanas cBs3b W noiunentuasl. [IlpuMeHeHne aMMHOKHUCIOT
Ha ocHOBe cBoiicTB. benku. Ilomydyenue OenkoB peakuueill MOJUKOHICHCAUM AMUHOKHUCIIOT.
[lepBuuHas, BTOpUYHasi W TPETUYHAS CTPYKTYypbl OenkoB. XMUMHUECKHE CBOWMCTBA OEJIKOB:
rOpeHue, JAeHaTypalus, TUApPOIU3 W LBETHBIE peakiuu. buoxumumueckue (QyHKIUH OEIKOB.
['enernyeckass CBSI3b MEXAY KjaccaMH OpPraHMYeCKHUX coeAuHeHWi. HykienHoBble KHCIIOTHI.
CuHTe3 HYKJIECHMHOBBIX KHCIOT B KJIETKE U3 HYKJIeOTHI0B. OOIuil MIaH CTpOeHHUs HYKJICOTUA.
CpaBuenue crpoenus u ¢ynkuuii PHK un JIHK. Ponb HykiI€MHOBBIX KHCIOT B XpaHEHUU U
nepesiade HacaeACTBEeHHOM nHpopmanuu. [ToHsTHE O GUOTEXHOIIOTUN U TEHHON MHXKEHEPHH.

Hemoncmpayuu. B3anmonelcTBMe aMMHaKa M aHWIMHA C COJIIHOM KHUCIOTOW. Peakums
aHWJIMHa ¢ OpoMHON BoJOM. Jloka3arenbcTBO HanmW4Msl (PyHKIIMOHANBHBIX TPYHI B pacTBOpax
amuHOKuCIOT. PactBopenne u  ocaxnaeHue OenkoB. L[BeTHble  peakuuu  OEJKOB:
KCAaHTONPOTEMHOBass U OmyperoBas. [opeHHe NTUYbErO Mepa M IIepPCTSHOW HUTH. Moaenb Mo-
nexynsl JJHK. Ilepexoapl: 3TaHON — 3TUIEH — 3TU-JIEHIIMKOIb — dTHiaeHukonat meau (11);
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9TAHOJ — 3TaHajb — 3TAHOBAs KUCJIOTA.

JlabopaTopHble ONBITHI.

14. CBoiicTBa 6eKOB.

IIpakTnyeckas padora Ne 1. inentudukanus opraHMueCKUX COeTUHEHUN.

Tema 5

Buosornyecku aKkTHBHbIEC OPraHNYeCKHe COeINHEHUS

@®epmenTel. DepMeHTHl Kak  OMOJIOTMYECKHME  KaTalu3aTtopbl  OEIKOBOM  IPUPOBI.
OcobenHoctu GyHKIHMOHUPOBaHUS GepMeHTOB. Posib ()epMEHTOB B JKU3HEICATEIILHOCTH HKUBBIX
OpraHM3MOB M HapoJHOM Xxo3dicTBe. Burtamunel. llomdarme o Buramumnax. Hapymienws,
CBSI3aHHBIE C BUTAMMHAMM: aBUTAMHUHO3bI, TMIIOBUTAMMHO3bI M TMIIEPBUTAMUHO3bI. Butamun C
KaK IpEJICTaBUTENIb BOJOPACTBOPUMBIX BUTAMUHOB M BUTAaMMH A Kak IPEICTaBUTEIb
JKUPOPACTBOPUMBIX BUTAaMUHOB. lopMoHbI. [loHSTHE O TrOpMOHAaxX Kak TyMOpaJbHBIX
pEryasTopax >KA3HEASATEIBHOCTH XKUBBIX OpPraHu3MoB. MHCYIMH M agpeHanuH Kak IpencTa-
BUTENU TopMoHOB. [Ipodunaktuka caxapHoro auabera. JlekapcrBa. JIekapcTBEeHHAs! XUMHUS: OT
MAaTPOXUMUHU JI0 XUMHOTepanuu. AcnupuH. AHTHOMOTHKM M aucOakTepuo3. Hapkornyeckue
BeniecTBa. Hapkomanusi, Ooppba ¢ Hell u mnpoduiaktuka. /Jemoncmpayuu. Paznoxenue
HEepoKCcHJa BOIOpOJa Karana3oil celporo Msica M celporo kaprtogens. Komneximus CMC,
cojgepxaimux dSH3uMblL. HMcnbeitanue cpensl  pactBopa CMC  uHAMKaropHoil  Oymaroi.
Wnmoctpanuu ¢ ¢ororpadusMu  KMBOTHBIX C pa3iUuHbIMU (OpMAMU aBUTaAaMHHO30B.
Konnexknus BUTaMMHHBIX mIpenaparoB. lcnblTaHue cpelabl pacTBOpa acKOpPOMHOBOM KHCIIOTHI
UHIMKAaTOpHOM Oymaroil. McnblTaHue anTedyHoro rmpenapara MHCYIMHa Ha Oenok. JlomamiHss,
nmabopaTopHasi U aBTOMOOMJIbHAS anTeuKa.

Tema6

HckyccTBeHHbIE M CHHTETHYECKHE MOJIMMepPbI

HckyccrBeHHble nonumepbl. llomydeHue HMCKyCCTBEHHBIX IOJIMMEPOB, KakK IPOLYKTOB
XUMHYECKOH MOMUGUKAIMA TPUPOIHOTO TOJIMMEPHOTO CHIphsi. VICKyCCTBEHHBIE BOJIOKHA
(aueTaTHbIN LIENK, BUCKO3a), UX CBOMCTBA M npuMeHeHue. CuHTeTHueckue noaumepsl. [lomyye-
HUE CUHTETHYECKHX IOJIMMEPOB pEaKkLUUsIMH MOJIMMEpPU3alMKU U MOoIUKOHAeHcauuu. CTpyKTypa
IIOJIMMEPOB: JIMHEWHAsA, PAa3BETBICHHAs W IPOCTpaHCTBEHHas. [IpencraBUTeny CHHTETHYECKHX
IJIACTMACC: MOJIMATHIIEH HU3KOTO M BBICOKOTO JIaBJICHUS, MOJIMIPONWIEH U MOJIUBUHUIXIOPUL.
CuHTeTM4ecKue BOJIOKHA: JJaBCaH, HUTPOH U KanpoH. /lemoHcTpanuu. Komieknus miactmace u
u3nenuid u3 HuxX. KommeKiuu MCKYCCTBEHHBIX M CHHTETHYECKHX BOJOKOH M M3JEIHUN U3 HUX.
PacnosHaBaHue BOJIOKOH IO OTHOWIEHUIO K HAarpeBaHMI0 W XMMHYECKUM pPEaKTHBaM.
Jlabopamopnsie onvimoi. 15. O3HakomiieHHuEe ¢ o0OpaslamMH IUIaCTMAacC, BOJIOKOH M Kay4dyKOB.
Ilpakmuueckas padoma Ne 2. Pacnio3HaBaHHE IJIACTMACC U BOJIOKOH.

11 KUITACC OBLIASA XUMUA

Tema 1

Crpoenue aroma n nepuonnyeckuii 3axkon /I. U. MengeseeBa

Ocnogubie ceedenus o0 cmpoeHuu amoma. Snpo: TPOTOHBI M HEUTPOHBI. I30TOMBI.
ONeKTpOHbI. DJEKTpOHHAs 000J0YKa. ODHepreTudyeckuilt ypoBeHb. (OCOOEHHOCTH CTPOCHHMS
ANIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB 4-r0 M 5-T0 MEepHOAOB MEPUOANYECKON cucTemsl /.
N. MenneneeBa (mepexoAHbIX dneMeHTOB). lloHsTHe 00 opOuTansix. s- U p-opOUTaH.
DNEeKTPOHHBIC KOH(UTypauu aToMOB XUMHUYECKUX 3JIEMEHTOB.
Ilepuoouueckuii 3axon J{.U.Menoeneesa 6 ceéeme yuenus o cmpoenuu amoma. Otkpoitae /1. U.
MeHien1eeBbIM NEPUOIMYECKOTO 3aKOHA.

[Tepuoanueckass cucrema xumuueckux snemeHToB JI. M. MenneneeBa - rpaguueckoe
0TOOpakeHHE MEePUOINUECKOro 3akoHa. DU3MYECKHil CMBICT MOPSIKOBOIO HOMEpa 3JIEMEHTa,
HOMEpa MepuoAa W HoMepa rpymmbl. BaneHTHble 31eKTpoHBL. [IpyunMHBI M3MEHEHHUsI CBOMCTB
AJIEMEHTOB B MEPHOAAX U rpynmax (IaBHBIX MOATPYMIax).

[Tonoxxenne BOOOpOJA B NEPUOAMYECKOW CHCTEME.3HAYEHHE IEPUOJUYECKOrO 3aKoHa U
MEPUOANYECKON CUCTeMBbl XUMHUYEeCKUX 37eMeHToB J[. M. MenaeneeBa sl pa3BUTHS HAyKH U
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IIOHMMAHHS XMMHYECKON KapTUHBI MUDA.
JemoncTpanuu. Paznuunbie GopMbI IEPHOANYECKON CUCTEMBI XUMHUYECKUX JIEMEHTOB
J. . Menneneena.

Jladoparopubiii onbIT. 1. KoHCTpyuMpoBaHHWE TEpUOAMYECKONW TaOJUIBI DJIEMEHTOB C
HCIIOJTb30BAaHUEM KapTOYCK.

Tema 2

CTpoeHue BelecTBa

Honnas xumuuecxasn ceéazv. Karuonsl u anunonsl. Knaccuduxauus nonos. MoHHbIE KpHC-

Tajuimdeckue penietku. CBOWCTBAa BEMIECTB C OTUM THUIIOM KPHUCTaJUIMYECKUX PEIICTOK.
Kosanenmnas xumuueckas c6a3b. ODIEKTPOOTpULATENbHOCTh. llonsipHas u  HemonsipHas
KoBaJIeHTHbIC CBs3U. Jlumonb. [loNspHOCTH CBS3M W TOJSAPHOCTH MOJICKYIbl. OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIH MEXaHU3Mbl 00pa30BaHUSl KOBAJCHTHON CBsI3U. MONEKYIspHbIE U
aTOMHBIC KpHCTAJUTHYecKue peneTkr. CBOHCTBA BEUIECTB C STUMHU THUIIAMHU KPHCTAJUTHYECKHX
pEIeTOoK.
Memannuyeckasn xumuyeckas céa3pb. OCOOCHHOCTH CTPOCHUSI aTOMOB METAJUIOB. MeTainieckas
XUMHUYECKasi CBsI3b U METaJUIMYecKash KpucTauimueckas pemierka. CBOWCTBa BEIIECTB C ATHUM
TUTIOM CBSI3H.
Booopoounas xumuueckas cesa3b. MexXMONEKylnsapHas U BHYTPUMOJICKYIISIpHas: BOJOPOIHAS CBSI3b.
3Ha4YeHUE BOJIOPOTHOM CBSI3H TUTSI OpraHu3aIuu CTPYKTYpP OHMOTIOIMMEPOB.
Ionumepoi. TlnacTmMacchl: TEPMOILIACTHI U PEAKTOIUIACTBI, UX MPEICTAaBUTENN U IMPUMEHEHUE.
Bonokna: mnpuponmHbie (pacTUTENBHBIE W JKHBOTHBIC) M XHUMHUYECKHE (MCKYCCTBEHHBIC U
CUHTETHUYECKHE), X MPEICTAaBUTENN U IPUMEHEHUE.

T'asoobpasznoe cocmosanue eewecmsa. Tpu arperarHbIx COCTOSHUS BOAbL. OCOOCHHOCTH
CcTpoeHusi Ta3oB. MospHblii 00beM Ta3000pa3HbIX BemiecTB. llpumMepsl Ta3000pa3HbBIX
MPUPOTHBIX CMECel: BO3IYX, NMPUPOMHBIN Ta3. 3arps3HeHue arMochepsbl (KUCIOTHBIC TOXKIH,
napHuKoBbId 3pdext) m O6oprda ¢ HuM.IIpemcraButenu razoo0pa3HBIX BEIISCTB: BOJOPOI,
KHCIIOPOJI, YIJICKUCIIBIN ra3, aMMHaK, 3TuiieH. VX mony4ueHune, CoOOMpaHue 1 pacro3HaBaHue.

Kuokoe cocmosanue eewecmea. Bona. Ilorpebnenue Boapl B OBITY M Ha IPOU3BOJICTBE.
JKecTkocTh BOJBI B CIIOCOOBI €€ ycTpaHeHUsl. MUHEpaJIbHbIE BOJIbI, X UCIOJIH30BAHKUE B CTOJIO-

BBIX u TeueOHBIX EJSX. Kunxue KPHUCTAJLITBI u ux MIPUMEHEHUE.
Teepooe cocmosanue eeujecmea. AMophHbIE TBEpAbIE BEIIECTBA B IPUPOJIE U B KU3HU YEIIOBEKA,
170:¢ 3HaYEHUE u MIPUMEHEHUE. Kpucrannuueckoe CTpPOEHHE BELIECTBA.

Hucnepcuvle cucmemei. IloHsaTHE 0 IUCTIEPCHBIX cUcTeMax. JlucnepcHas ¢a3a u qucnepcuoHHas
cpena. Knmaccudpukanus AMCIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT arperarHoro COCTOSTHMS
JUCTIEPCHOM cpenbl U AucCTepCcuoHHON (a3bl. ['pydoaucnepcHbie CUCTEMBI: AMYIbCUHU, CYCIIEH-
3UH, a3p030Jii. TOHKOAUCTIEPCHBIE CUCTEMBI: T€IIU U 30JIH.

Cocmas eewecmsea u cmecei. BellecTBa MOJEKYISIPHOIO M HEMOJIEKYJISPHOIO CTPOEHHUS.
3aKOH MOCTOSIHCTBA cocTaBa BellecTB. [loHATHE «10519» U ee pa3HOBUIHOCTH: MaccoBas (IO
AJIEMEHTOB B COEAMHEHMH, J0JIsI KOMIIOHEHTa B CMECH — JI0JIsl IPUMeECEH, 10l paCTBOPEHHOTO
BEIleCTBA B pacTBope) M oObeMmHas. [lois BbIXOJAa NPOAYKTa pEaKUUH OT TEOPETUUYECKH
BO3MOKHOTO.

JemoHcTpau. Mozenb KpUCTaIIMUeCKON peleTky xiopuaa Hatpus. OOpasisl MUHEPAJIOB C
MOHHOM KPHUCTANIMYECKON PEIIETKOM: KaJbLNTA, TalInTa. MoJenn KpUCTAIUIMYECKUX PEIIETOK
«CyXOro Jbjaa» (UM uoja), anMasa, rpadura (mim kBapua). Monens monekynst JJHK. O6pasibl
miactMacc  (dbeHonodopmanbaeTuaHbIE, — TOJWYPETaH,  MOJHUATUJICH,  IMOJHUIPOIUJICH,
HNOJMBUHWIXJIOPU) U U3Aeus u3 HUX. OOpasisl BOJIOKOH (IIEpCTh, HIETK, alleTaTHOE BOJIOKHO,
KalpoH, JIaBCaH, HEMJIOH) W um3fenus u3 Hux. OOpas3ipl HEOpraHMYECKHX MNOJUMEpPOB (cepa
IUTaCTHYECKas, KBapll, OKCUJ aTIOMUHHS, MPUPOIHBIE ATIOMOCHIMKATHI). MOJeNb MOJISIPHOTO
oObema Ta3oB. Tpu arperaTtHbIx cOCTOSHUS BOAbl. OOpaslbl HAaKUMM B YallHUKE W TpyOax
[EHTPAJIBHOTO OTOIIEHUA. JKEeCTKOCTh BOABI M CIIOCOOBI ee ycTpaHeHus. [IpuOopsl Ha >KHUIKUX
kpuctamiax. OOpa3Ipl pa3IUYHBIX JUCHEPCHBIX CHUCTEM: IMYIBCHH, CYCTIEH3WM, a’pO30JieH,
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reyeu " 30JICH. Koarynsimus. Cunepesuc. Dddexr Tunmans.
Jlaboparopubie ombITbl. 2. OmnpeneneHue Tula KPUCTAUIMYECKOW PpELIETKH BELIECTBA U
ONMCAHHUE €T0 CBOMCTB. 3. O3HAKOMIICHHE C KOJUIEKIUEH IOJMMEPOB: IUIACTMACC U BOJIOKOH H
uznenus u3 Hux. 4. VcnbltaHue BOAbl Ha JKECTKOCTh. YCTPAHEHHE MKECTKOCTH BOIBI. 5.
O3HakoMJIeHHE C MUHEpaJbHBIMH BoAaMu. 6. O3HaKOMJIEHHE C IUCIEPCHBIMU CHUCTEMaMH.
IIpakTnyeckas padora Ne 1. [Tonyuenue, cobupanue 1 pacrio3HaBaHUE I'a30B.

Tema 3

XuMHYecKHe peaKuu

Peaxyuu, uodywue 6e3 uzmenmenus cocmasa eeujecms. AJIOTPONHUS U AJIIOTPOIHBIE
BUZOM3MEHEHUs. [IpHUMHbBI aIOTPONUHM Ha HpuMepe MOIU(HUKAIMA KUCIOpOoAa, yIiepoaa U
docdopa. O3oH, ero ouonoruyeckas pOJIb. N3omepnl u U30MEpHUS.
Peakyuu, uoywue c usmenmenuem cocmasa eewjecmg. Peakumum COEAMHEHUS, Pa3IOKEHUS,
3aMenieHus] 1 OOMeHa B HEOPraHWYeCKOW W OpraHuyecKod XuMHU. Peaknuu 5K30- U 3H-
norepmuueckue. TermoBod A(PQEeKT XUMHUECKONW PEeaKIHH U TEPMOXMMUYECKHE YpaBHEHHUSI.
Peakuuu TOpEHMUS, Kak YaCTHBIN ciy4aid AK30TEPMHUYECKUX peaKuid.
Ckopocmov xumuueckou peaxyuu. CKOPOCTb XMMHMUYECKOM peakluu. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peaklMyd OT MPUPOAbl PEarupyroliuX BEIIeCTB, KOHLEHTPAIMH, TeMIIepaTyphbl,
IUIOLIA/IM TTOBEPXHOCTH CONPUKOCHOBEHMSI M KaTajus3aropa. Peakuuu romo- v reTeporeHHbIE.
[TonstTe o karanu3e u Karanuzaropax. DepMeHTHl Kak OMOJIOrMYecKHe KaTalu3aTophbl,
0CO0EHHOCTH MX (DYHKIIMOHUPOBAHMS.

Obpamumocms xumuyeckux peaxyuti. HeoOpatumple U oOpaTHuMble XMMHUYECKUE PEaKIUU.
CocrosHHEe XMMHMUYECKOTO paBHOBECHS JUIsl OOpaTUMBIX XUMUYeCKUX peakuuid. CrocoObl cMe-
HICHUsST XUMHYECKOTO paBHOBECHS Ha MpUMEpe CcuHTe3a amMMmuaka. [loHaTtne o0 OCHOBHBIX
Hay4HbIX NPHUHLMIIAX IPOM3BOACTBA HAa IPHUMEpPE CHHTE3a aMMHAKa WJIM CEPHOM KHCIIOTHI.
Ponv 60061 6 xumuuecxou peaxyuu. VIcTuHHBIE pacTBOpHL. PacTBOpUMOCTh M Kiaccu(UKaIusa
BEIIECTB 10 3TOMY NPU3HAKY: PACTBOPUMBIE, MaJOPACTBOPUMbIE U HEPACTBOPUMBIE BEILIECTBA.
ONEeKTPOIUTHI M HEIEKTPOJIUTHI. DIEKTPOIUTHYECKas aucconuanus. Kuciorsl, oCHOBaHUS U
cou C TOYKHU 3peHus TEOpUU ANIEKTPOIUTHUECKOU JUCCOLIMALINY.
XUMUYECKHE CBOWMCTBAa BOJBI: B3aUMOJCIHCTBHE C MeTalJlaMH, OCHOBHBIMH U KHUCIOTHBIMHU
OKCHJIaMH, pa3JioKeHHEe U o0pa3oBaHHWE KpHUCTAJUIOTMApaToB. Peakuuu ruaparanuu B
OpPraHMYECKON XUMUHU.

Tuoponuz opeanuueckux u HeopeanHuweckux coeouHenuu. HeoOpaTUMBbI TUIPOIH3.
OOpatuMblii THAPOIU3 CONEH.

['maponn3 opraHMYecKUX COEIMHEHUH M €ro MNpPaKTUYeCKoe 3HAYeHHE Uil IOJIyuyeHUs
TUAPOJIU3HOIO CIUpPTa W MbUIA. buonornueckas ponb TUAPOJIM3a B IUIACTUYECKOM H
HHEPreTUYeCcKOM OOMEHE BEIIECTB U SHEPTUU B KIIETKE.

Oxucnumenvno-eoccmarnosumenvrvle peakyuu. CteneHb okucieHus. OnpeneneHue CTeneHn
okucieHus mno ¢Gopmyne coequHeHus. lloHAaTne 00 OKHMCIUTENIBHO-BOCCTAHOBUTENIBHBIX
peakuusax. OKMCIEHNE U BOCCTaHOBIIEHUE, OKHCIUTEND U BOCCTAHOBUTEND.

Onexkmponus. DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MpOIECC. DIEKTPOIU3
pacIulaBoB ¥ pacTBOPOB Ha NpUMeEpE XJiopuaa Harpus. [IpakTndyeckoe NpUMEHEHUE dIIEKTPOIN3a.
DNEKTPONIUTUYECKOE OTYyUEHHE ATFOMUHUS.

Jemoncrpauuu. [Tpespamenue kpacaoro gochopa B 6enbrit. O30HaTop. Moaenn MoKy H-
Oyrana M u300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKIMH OT MPHUPOJAbI BEIIECTB Ha MpHUMeEpe
B3aMMOJICHCTBHS PAacTBOPOB Pa3INYHBIX KHUCJIOT OJMHAKOBOM KOHIEHTPALMU C OAMHAKOBBIMH
rpaHyjamMH I[IMHKAa U B3aUMOJIEHCTBUS OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJIJIOB (MarHus, [IMHKa,
JKeJeza) € CONITHOM KucioToil. B3anMmozeilicTBue pacTBOpOB CEpPHOI KHMCIOTHI C pacTBOpaMH
THOCYNb(aTa HaTpusl PAa3IUYHOW KOHUEHTpAlMU M Temmeparypbl. Mojelb KHUISIIEro CIOosl.
Paznoxenune mnepokcuga BoAOpona € MOMOINbIO Karanuzartopa (okcuna wmapranua (IV)) u
KaTayas3bl CBHIPOro Msca M chlporo kaprodeins. I[Ipumepsl HeoOpaTUMbBIX peakuil, UAYIIUX C
o0pa3oBaHHEM OCaJKa, ra3a WM BOAbl. B3aumopelicTBue auTHs U HaTpus ¢ Bogo. [lomyuenue
okcuaa ocdopa (V) 1 pacTBOpEHHE €r0 B BOJIE; HCIIBITAHUE TIOTYYEHHOTO PAaCcTBOPA JIAKMYCOM.
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OO0pa3upl KpUCTaUIOTUAPATOB. VcmbITaHHE pPAacTBOPOB AJEKTPOJIIUTOB U HEIIEKTPOJIUTOB Ha
IpeaIMEeT AMCCOLMAMM. 3aBUCUMOCTb CTENEHM JJIEKTPOJIUTUYECKON TUCCOLMAIUN YKCYCHOM
KHCJIOTBI OT pasz0aBiieHus pacTBopa. [uaponu3 kapOouaa Kampius. [uapomn3 kapOoOHATOB
LIEJIOYHBIX METAUIOB M HUTparoB IuHKa win cBuHOa (II). Ilomyuenue mpuia. Ilpocreitmne
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMHU: B3aMMOJCHCTBUE LIMHKA C COJIIHOM KHUCJIOTOM M
xkeneza ¢ pactBopoMm cyinbdara menu (II). Mogens snmekrponusepa. Moaenb 3IEKTPOIU3HON
BaHHBI JJIS IIOJTYYEHUS aTFOMUHHUSL.

JlaboparopHbie onbIThl. 7. Peakuusi 3amelieHus MeAM JKEJIE30M B PAacTBOPE METHOTO
Kynopoca. 8. Peakiuu, unymue ¢ o0pazoBaHueM ocajika, raza u Bojbl. 9. [lonyuenue kucnopoaa
pa3joKEeHHEeM  IEepOoKcHJa  BoJopoJa C  @oMomplo  okcuga  wmaprama (IV)  n
Katanasbl ceiporo kaprodens. 10. [Tonydyenue Bomopona B3auMoIeHCTBUEM KUCIOTHI C IIMHKOM.
11. Pa3nuynble cilydan rUIpoan3a Colei.

Temad

BemecrBa u ux cBoiicTBa

Mertannbl. B3aumozeiicTBue MeTalsIoB C HeMETallaMu (XJIOpOM, CEpO M KHUCIOPOAOM).
B3aumopneiicTBie LIENOUHBIX U IIEIOYHO3EMEIbHBIX METAIJIOB C BOAOH. DJIEKTPOXUMHYECKUIM
P HalpsOKEHUM MeTaiioB. B3auMonelcTBHE METaUIOB € pacTBOpPaMH KHUCIOT U COJEH.
ATIOMUHOTEPMHSL. B3anmoneiictBue HaTpus c 3TaHOJIOM U beHonom.
Koppo3us meramnos. lloHsiTHE O XMMHMYECKOM M 3JIEKTPOXUMHUYECKOW KOPPO3UU METAIIOB.
Crioco0bl 3aIUTHI METAJUIOB OT KOPPO3HHU.

Hemerannpl. CpaBHUTENbHAs XapakTepUCTUKA TaJIOT€HOB Kak HauOolee THUIHYHBIX
npeacTaBuTesield HemeTaioB. OKHUCIWTENIbHBIE CBOWCTBA HEMETAJJIOB (B3aUMOJCICTBHE C
MeTajjlaMd U BOAOpOoAOM). BoccTaHOBHUTENbHBIE CBOWCTBA HEMETAUIOB (B3aUMOJICHCTBUE C
0osee 2EKTPOOTPULIATEIbHBIMA HEMETANIaMU U CJIOKHBIMU BEIIECTBAMHM-OKUCIUTENSAMN).
Kucnotel Heopranmueckue u opranuueckue. Kmaccudukanus Kucnor. XMMUYECKHUE CBOICTBa
KHCJIOT: B3aMMOJEHCTBHE C METaJUIaMH, OKCUIAMH METAJJIOB, THIPOKCUAAMHU METAIIOB, COJIIMH,
criuptamu (peakius stepudukannn). OcoObie CBOWCTBA a30THON U KOHIIEHTPUPOBAHHOW CEPHOM
KHCJIOTBI.

OcHoBaHusI HeopraHuueckne U opraHumdeckue. OcHoBaHMS, UX Kiaccudukanus. XUMHUYECKUE
CBOMCTBA OCHOBAHWI: B3aMMOJACHCTBHE C KHUCIOTAMH, KHCIOTHBIMH OKCHUIAMU H COJIIMH.
Pa3noxeHne HepacTBOPUMBIX OCHOBaHUM.

Conu. Knaccugukanus coneit: cpeHue, KUCble 1 OCHOBHbIE. XMMUYECKUE CBOICTBA COJIEH:
B3aMMOJIEHCTBHE C KHMCIOTAMH, LIEI0YaMy, METaJIaMu U coisimu. lIpencraBurenu coneil U ux
3HaueHue. XJIOpua Harpusa, KapOoHar Kaimbius, ¢ochar KalbHus(CpeaHUue  COJH);
THJIpOKapOOHAaThl HATPUS U aMMOHUS (KHUCIbIE conn); ruapokcokapoonar memu (II) -mamaxut
(OCHOBHas COJIb).

KauecTBeHHblE peaklUMU Ha XJOPUI-, Cyabdar-, U KapOOHAT-aHHOHBI, KaTMOH aMMOHWUS,
katronsl xenesa (II) u (11I),

I'enernyeckass CBsI3b MEXKIY KiacCaMH HEOPraHUYECKHMX W OpPraHMYECKUX COEIUHEHH.
[ToHsiTHE O TEHETMYECKOM CBSI3M M TE€HETHYECKHX psAnax. [eHeThdeckuid psaa  Meraia.
I'enetnueckuit psa Hemeramuia. OCOOEHHOCTH TEHETHYECKOTO psiia B OPraHMYECKONH XHUMUM.
Jemoncrpanuu. Konnekuus o6pasioB MetamioB. B3anmopelicTBre HaTpUst U CypbMBI C XJIOPOM,
Keneza ¢ cepoil. lopeHme MarHMsg U QIIOMMHMS B KUCIOpoAe. Bsaumonencrsue
HIEJIOYHO3EMENIBHBIX METAUIOB € BOMOM. B3ammozeilcTBHe HaATpus € STAHOJIOM, LIMHKA C
YKCYCHOU KHCIIOTOU. AfoMUHOTEpMHUsL. B3anuMoneiicTBue Meld ¢ KOHLIEHTPUPOBAHHOM a30THOM
KHCIIOTOW. Pe3ynprarel KOppO3MM METAJUIOB B 3aBUCUMOCTH OT YCJIOBUH €€ IPOTEKAHMS.
Konnekuust o0pasnoB HemeTauioB. BzaumopeiicTBue XJIOpHOM BOABI ¢ pacTBOpoM Opomujaa
(vomupma)  kanua.  Koyuiekmust  OpUpOAHBIX — OpraHMYecKuX  KUCIOT.  Pa3baBieHue
KOHLIEHTPUPOBAHHON CEPHOW KHUCJIOTHI. B3auMoneicTBre KOHUEHTPUPOBAHHON CEPHOU KHUCIIOTHI
C caxapoM, LeJUI0i030i U Meapto. OOpasubl NMPUPOAHBIX MHUHEPAJIOB, COJAEPXKAIIMX XJIOPHUA
HaTpus, KapOoHar kamblus, (ocdar kampuus U TuApokcokapbonar memu (II). OOpasisi
MUIIEBBIX MPOIYKTOB, COAEPKAIIUX TUAPOKApOOHATHl HATPUS U AMMOHHS, UX CIIOCOOHOCTH K
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Pa3NIOKEHUIO NTpU HarpeBaHuu. ['amenne coapl ykcycom. KauecTBeHHbIE peakiiiy Ha KaTUOHBI U
AQHUOHBI.
JlaGoparopHbie onbIThl. 12. VcnbelTaHue pacTBOPOB KHUCIOT, OCHOBAaHUM M  COJEH
uHauKatopamu. 13. B3aumojneicTBUE COJIIHOW KHUCIOTHI M PacTBOpa YKCYCHOM KHCIIOTHI €
Metauilamu. 14. B3auMopeilcTBUE COJSHOW KHUCIOTHI M PACTBOpPA YKCYCHOM KHCJIOTBI C
ocHOBaHusIMU. 15. B3aumonelicTBue COJIIHOW KHCJIOTBI M PacTBOpa YKCYCHOM KHUCIOTHI C
cossimu. 16. [lonydeHue u CBOMCTBA HEPacCTBOPUMBIX OCHOBaHMM. 17. ['maponu3 XJOpugoB U
aleTaroB IIETOYHBIX MeTaioB. 18. O3HAKOMIIEHHWE C KOJUICKIHUSIMHU: a) METaioB; O)
HEMETAIJIOB; B) KUCJOT; ') OCHOBAHMIA; 1) MUHEPAJIIOB U OMOJIOTMYECKUX MAaTepUajoB, COIEP-
JKaIUX HEKOTOPBIE COJIH.

IIpakTuyeckass padora Ne 2. PemieHne SKCepUMEHTAIBHBIX 3a7ad Ha HACHTHU(UKAIIIO
OpraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUM.

TEMATHYECKOE IINTAHUPOBAHUE

10 kaace
Ne Kou1-Bo
Tema ypoka
ypoka 4acoB
Pazoen 1: Beeoenue - 1 u
l. ‘ [IpenMeT opraHn4ecKol XMMHUH 1 |
Paszoen 2: Teopus cmpoenus opeanuueckux coeOunenuil - 2 u
OcCHOBHBIE MOJIOKEHUS TEOPUH CTPOCHUSI OPTaHUYECKUX
1. | BemwiectB A. M. Bytieposa 1
2.| Wzomepus. CTpykTypHBIE (HOPMYIBI. 1
Paszoen 3: Yeneeo0opoowt u ux npupoorvie ucmounuxu. - 10 y
Krnaccudukanus u HoOMeHKIaTypa OpraHuyeCcKux
1. | coennuenunii. AIKaHbl 1
2. AJKaHbI 1
3. AJIKEeHbI 1
4. XHUMHUYECKHE CBONMCTBA AJIKEHOB. 1
5. Ankanuensl. Kayayku 1
6. AJKHWHBI. AlleTUIIEH 1
[TpupoaHbie HCTOYHUKY yIiieBoaopoaoB. Hedts u
7. | IpPUPOJHBIN Ta3.
8. | Apensl. benzon
0. Cucremaruzanus 1 06001eHue 3HaHui o Teme Ne 2. 1
Kontponwsnas padora Ne 1 mo teme Ne 2 «YrineBonoposl u
10. | ux TpuUpPOIHBIE HUCTOUHUKN)) 1
Pazoen 4: Kucnopoocodepoicawue coeOuHenus u ux Haxoxcoenue 8 xcusou npupooe - 11 y
1. Cnupthl 1
2. | XuMHUYECKHE CBOMCTBA CIUPTOB 1
3. denon 1
4. Anbaeruabl 1
5. Kap6oHOBBIE KHCTOTHI 1
6. CnoxHble Y3pUPbI 1
7. Kupsl 1
8. VryieBons! 1
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9. ['mroko3a 1
10. Jucaxapubl 1
11. [Tonucaxapuapl: KpaxMall U EJUTI0JI03a 1
Pazoen 5: Azomcooepoicawue coeounenus - 6 u
1. AMUHBI
2. AMMWHOKHCIJIOTBI
3. benku
[TpakTrueckas padora Ne 1. Pemienne skciepuMeHTAIbHBIX
4. | 3a1a4 10 KypCcy OpraHM4eCcKOl XUMHUHU.
5.| DBblcOKOMOTEKYISIpHBIE COETUHEHUSI.
[IpaxTnueckas padora Ne 2. OmnpeneneHue miacTMace u
6. | BOJIOKOH. 1
Paszoen 6: bBuonocuuecku akmusHvle sewecmasa - 3 u
1. XUMUSI ¥ 310POBbBE.
2. XuMus B OBITY
Htorosast KOHTpoNIbHAs pabOTa MO KypCcy OPraHUYeCKOM
3. | xumuu 1
Pazoen 7: [losmopenue ocnoenvix 6onpocos Kypca « Opeanuueckas xumusy - 1 u
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca "Opranuyeckas
1. | Xumus" 1
Htoro 34
11 kanace
Ne Kou1-Bo
ypoka Tema ypoxa 4acoB
Pazoen 1: Cmpoenue amoma u nepuoouieckas cucmema XUMu4eckux 21emMeHmos - 3 u
1.| AtoMm - cnoxHas cucreMa. COCTOSHUE 3JIEKTPOHA B aTOMeE
2.| DnexkTpoHHbIE KOH(UTYpalluU
3. [Teprognueckuii 3aKOH U CTPOEHUE aToMa
Pazoen 2: Cmpoenue sewjecmesa - 14 u
1. Enunas npuposa XMMHYECKOM CBSI3H 1
2. THUIIBI XUMUYECKOU CBSI3U 1
3. XapakTepuCTHUKA KOBAJICHTHOM CBSI3U 1
4. | T'uOpuausanysi dNeKTPOHHBIX opOUTaeit 1
5. | Kpucrannmyeckue n amop@HbIe BelecTBa 1
6. | JlucnepcHble cucteMsl 1
7 ["a3000pa3HOe COCTOSIHME BELECTBA 1
8. PactBopsl 2
9. Teopus xummnueckoro crpoenus A M Bytieposa 1
10. Buns! nzomepun 1
I1. ITonumepst 1
[IpaxTnueckas padota «Ilomyuenue , cobupanue u
12 | pacrio3HOBaHHUE ra3oB» 1
13. Kontponwsnas pabora Nel "Crpoenue Bemectra' 1

Paszoen 3: Xumuueckue peaxyuu 6 Heopeanuyeckou u opeaHudeckou xumuu - 9 y
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XUMUYeCcKasi peakius.

2. Knaccuukanus XuMHUECKUX peaKIii
3. CKOpOCTh M OOPaTUMOCTh XUMHUYECKHUX PEAKIIHMA
4. DNEKTPOIIUTUYECKAS] TUCCOLUALIMS
5. Bonopoaueiii mokaszarenb
6. ['uaponu3 B opraHuyeCcKol 1 HEOPraHUYECKON XUMUU
7.| CBoiicTBa pacTBOPOB IEKTPOJIUTOB
8. OKHCINTENbHO-BOCCTAHOBUTEIIbHBIE PEaKIuu
KonTponbhas pabota Ne2 no Teme: "Xumuueckue
9. | peakiun" 1
Paszoen 4: Bewecmea u ux ceoticmea - 8 u
Krnaccudukanus HeoOpraHnyeckKux U OpraHu4ecKux
1. | BemecTB 1
Mertaibl. O61iue crnocoobl NOTyYeHHs] METAJUIOB.
2. | Koppo3us metainos
3. Hewmerasl
4. Krnaccudukanus kucior
5. OcCHOBaHUS HEOPTAaHNYECKHE U OPraHUYECKUE
6. Conu
[IpakTuueckas pabota «l eHeTuyecKuid psii MeTatia u
7. | HEMeTaa»
8. Kontponwsnas pabora Ne3 "BemiectBa u ux cBoiicra”
Htoro 34
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