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Pabouast mporpamMmma paspaboTaHa Ha OCHOBE:

[Mpukaza MunucTepcTBa oOpa3oBanus W Hayku Poccuiickoit ®enepamuu "OO0
YIBEP)KICHMM W  BBEIGHUM B  JeiicTBUe  (efepabHOIO  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOI0 CTaHAapTa HadaiabHOro obmiero obpazoBanus" ot  06.10.2009r
Ne373;c m3ameHenusmu, yrBepkaeHHbIMH TpukazoM MOuH P® ot 26 nos6ps 2010
rona, mpukazoMm MOuH P® Nel576 ot 31 nexabps 2015 rona);

[Tpukaza MunuctepcTBa obpa3oBanus u Hayku Poccuum ot 17 mexadpst 2010 r. Ne
1897 "OO yTBepKIEHWH W BBEACHUU B JACHCTBHE (enepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJIApTa OCHOBHOrO oO0miero ooOpasoBaHus" (C H3MEHEHHUSIMH,
YTBEP)KICHHBIMH MpHKa3oM MunoOpHayku Poccun ot 29.12.2014r. Ne 1644, npukazom
MO u H P® ot 31 nexadps 2015 roga Nel577);

muceMa MO u H PT or 3 wmapra 2016 roma Nel815/16 «O wamnpaBieHun
pEKOMEHIalMil 110 COCTAaBJIIEHHUIO O0pa30BaTEIbHOW MPOrpaMMbl U pabouux Iporpamm
y4eOHBIX IPEIMETOBY
[IpumepHoil 00pa3oBaTeIbHON MPOrpaMMbl IO Y4eOHOMY IpeaMeTy U (WIM) aBTOPCKOU
IPOTPaMMBI, IPOIIEAIEH SKCIIEPTU3Y U anpoOaIuio;

OcnoBHolt o0pa3zoBatensHoi nporpammbel  OOO MBOY «COII Ne 2 r. A3HakaeBo»
A3HaKaeBCKOTro MyHUIIUIIATBHOTO paiiona PT;

VYue6noro mana MBOVY «COL Ne2 r. A3HakaeBo» A3HaKaeBCKOTO
MyHHULIUTNIaTbHOTO paifona PT Ha yueOHbIi rof;

[Tonoxenuns o padoueit mporpamme MBOY «COL Ne r. A3HakaeBo» A3HAKaeBCKOTO
MyHHULUIIAIBHOTO paiiona PT;



Ilnanupyemsble pe3yJbTaThbl 0CBOEHHS Kypca
10-11 kaaccnl

Memanpeomemnvimu pe3yiomamamu OCBOCHUS BBITYCKHUKAMH CTYIIEHH CPEIHETO (TIOJTHOTO)
o011ero 00pa3oBaHusl Kypca XUMHUH SIBJISIOTCS:

1)

2)

3)
4)
5)
6)
7)

8)

9

UCnoIbL306aHue YMEHUH W HABBIKOB PA3JUYHBIX BHJIOB IO3HABATEIBHOW JIEATEIHHOCTH,
NPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHHS (CUCTEMHO-WH(OPMALMOHHBIA  aHAIIU3,
HAOJII0JICHUE, U3MEPCHHE, MPOBEICHNUE IKCIIEPUMEHTA, MOJICITMPOBAHUE, UCCIICA0BATEIbCKAS
JESATENIbHOCTD) JUISl U3YUEHMSI pAa3JIMYHBIX CTOPOH OKPYXKAloIIe 1efCTBUTENbHOCTH;
6/1a0eHUe OCHOBHBIMH MHTEILICKTYaJIbHBIMH ONIEpAUIMH: (POPMYITHPOBKA THIIOTE3, AHAIH3 U
CHUHTE3, CpPaBHCHHE W CHCTeMaTH3alus, OOOOIICHHEe W KOHKPETU3allus, BBHISBICHHE
HMPUYUHHO-CJICICTBEHHBIX CBS3CH M IMTOMCK aHAJIOTOB;

no3uHanue 00ObEKTOB OKPYKAIOIIETO0 MUPa OT O0IIETO Yepe3 0COOEHHOE K CIMHUIHOMY;
VMeHue TeHePUPOBaTh UJICH U ONPEACIIATh CPEACTBA, HEOOXOIUMBIC JUIsl UX peah3aliu;
VMeHue ONIPEeNeNATh NN U 33Jja4d JCeSITeIbHOCTH, BEIOUPATh CPEJICTBA peaTH3aIuy eTH U
IMPUMEHSTh UX HA IIPAKTHKE;

UCNOIbL306aHUe PA3TUYHBIX WCTOYHHKOB JUIS TIONYYCHHS XUMHUYECKOW WH(OpMAIUH,
MOHMMAaHHE 3aBUCUMOCTH COAepkKaHus U (DOPMBI MpeacTaBicHUS HHPOPMAIMU OT IeNeh
KOMMYHI/IKaHI/II/I nu aﬂpecaTa;

VMeHue TIPOJYKTUBHO OOWIAThCS M B3aMMOJICHCTBOBAaTH B MPOIECCE COBMECTHOM
JACATCIIbHOCTH, y‘II/ITI)IBaTI) IIO3UIINHU Iprer yLIaCTHI/IKOB JACATCIIbHOCTH, 3(1)¢)CKTI/IBHO
pasperaTh KOH(PIHUKTHI;

20MOBHOCMb W CIIOCOOHOCTH K CaMOCTOSITENLHOW WH(OPMAIMOHHO-TI03HABATEIIEHON
NEeSITeIbHOCTH, BKJIFOYAasi YMEHHE OPHEHTHUPOBATHCS B Pa3IMYHBIX MCTOUYHUKAX HH(DOpMAIIHH,
KPUTUYECKH OIICHUBATh W MHTEPIPETUPOBATH MH(GOPMAIHIO, TOIYYaeMYyI0 U3 Pa3IHYHBIX
HCTOYHHMKOB;

YMeHue WCIOIb30BaTh CpPeACTBA HH(GOPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHUH
(masiee — UKT) B perieHnn KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTraHU3allMOHHBIX 3214 C
coOmoieHreM  TpeOOBaHMM  JPrOHOMHUKH,  TEXHUKM  O€30MaCHOCTH,  TUTHEHBI,
pecypcocOepeKeHus, MPABOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHOM O€3011acCHOCTH;

10) éna0enue SI3BIKOBBIMHU CpeacTBaMH, BKIIOYasd MU A3bIK XUMHUH — YMCHHEC SICHO, JIOTUYHO H

TOYHO M3JIaraTh CBOIO TOUKY 3PEHUs, HCIIOJIb30BATh a/ICKBAaTHBIE S3BIKOBBIE CPENICTBA, B TOM
YHCJIe U CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (OPMYJIbI U YPaBHEHHUS).

IIpeomemnvimu pe3yromamamu N3y4eHUs: XUMUU Ha YIITyOJEHHOM YPOBHE Ha CTYIEHU
CpemHero (MOJHOT0) 00IIero 00pa30BaHUs SIBISIOTCS:

1) 3nHanue (nonumanue) XapaKmMepHvlX HPUSHAKOS GANCHEUWUX XUMUYECKUX NOHAMULL:
BEIIECTBO, XWUMUYECKHUH DJJEMEHT, aToM, MOJIEKYyJa, OTHOCUTEIIbHbIE aTOMHbIE H
MOJIEKYJISIDHBIE MAacChl, MOH, HM30TOIbl, XMMHYECKas CBA3b (KOBAJECHTHas INOJSpHAs U
HEeNoJIsipHasi,  MOHHAas,  METaJuUIM4YecKas, BOJOpPOJHAsA),  BJIEKTPOOTPULATENHLHOCTD,
JIOTPONHSL, BAJIEHTHOCTh, CTETIEHb OKUCIIEHUS, MOJIb, MOJIIPHAs Macca, MOJISIpHBIA 00beM,
BEIIECTBA MOHHOTO, MOJIEKYJISIPHOTO U  HEMOJIEKYJISIPHOTO CTPOEHMs, pPacTBOPHI,
DIIEKTPOJIUTBHI U HEIEKTPOJIUTHI, SIEKTPOIUTHYECKAS AUCCOLUALNS, THAPOJIN3, OKUCIUTEID
Y BOCCTAaHOBUTEIIb, OKHMCJICHHE W BOCCTAHOBJIEHHE, D3JIEKTPOJIM3, CKOPOCTh XHUMHUYECKOU
peaKIMy, KaTalu3aTopbl M KaTauu3, OOpaTMMOCTh XUMHUECKHX PpeaKIHUi, XUMHUYECKOe
paBHOBECHE, CMEILEHHE DPABHOBECHUS, TEIUIOBOM 3((EKT peakuuu, YriIepoJHBIA CKEJeT,
(byHKLIMOHANIbHAS TpyIIa, U30MepHs (CTPYKTYpHas W HPOCTPAHCTBEHHAs) U TOMOJIOTHS,
OCHOBHbIE THIBI (COEIMHEHUS, Pa3IOXKEHUs, 3aMelieHusi, oOMeHa), BUAbl (TUIPUPOBAHUS
U IETUAPUPOBAHNUSA, THUApATAllMM W AETUApPATALUU, NOJUMEPU3ALMKM M JETIONIMMEpPHU3allny,
MOJIMKOHACHCALIUN U U30MEpU3AIINH, KaTaTUTHYECKHE U HEKaTaJIMTUYECKHE, TOMOT€HHbIE U
reTeporeHHble) U pa3HOBUIHOCTH ((hepMeHTaTUBHBIE, TOPEHUs, dTepU(UKALUN, KPEKUHTa,
pudopmuHTa) peakuuii B HEOPraHMYECKOW M OPraHWYECKOM XUMHUH, TOJHMEPHI,
OMOJIOTNYECKU aKTUBHBIE COSIUHEHMST;



2) evisgNeHUe 83AUMOCEA3U XUMUYECKUX NOHAMUL Il OOBSCHEHHS COCTaBa, CTPOCHHUA,
CBOMCTB OTAENBHBIX XUMUYECKUX OOBEKTOB U SIBJICHHUIA;
3) npumeneHue OCHOBHBIX NOJONCEHUU XUMUYECKUX meopuul: TEOPUU CTPOECHUS aroma U
XUMHUYECKON CBSI3HM, INEPUOJAMYECKOTO 3aKOHA U MEPUOJUYECKON CHCTEMbl XHMHUYECKUX
anemeHToB [I. 1. MenneneeBa, TEOpUM 3SIIEKTPOIMTHUYECKOM IUCCOLMALUU, IPOTOHHON
TEOpUHU, TEOPUU CTPOEHUS OPraHMYECKUX COCIWHEHUH, 3aKOHOMEPHOCTEM XHMHUYECKOM
KMHCTUKW — JId aHaJIu3a COCTaBa, CTPOCHUA U CBOMCTB BCIICCTB U IMMPOTCKAHUA
XUMHUYECKHUX PEaKIIHii;
4) ymenue knaccuguyuposams HEOPraHMUECKHE U OPraHMUECKHIE BEIIECTBA
M0 Pa3JIMYHbIM OCHOBAHUSIM;
5) ycmanoenenue 63aumocsnzeil MEX1y COCTABOM, CTPOCHHEM, CBOWCTBAMH, MTPAKTUICCKUM
PUMEHEHHUEM U MOJTyYeHHEM Ba)KHEHIINX BEIIECTB;
6) snanue ochoé xumuueckou HomeHnkiamypsl (TPUBHATBHOW U MEXKIYHAPOIHON) U yMeHue
HAa3BaTh HEOPraHUUYECKHUE U OPTaHUYECKUE COSAUHEHHUS 110 (popMmyJie, U Ha000pOT;
7) onpedenenue: BaJCHTHOCTH, CTCIICHH OKHUCICHHS XHMHUYECKUX DIIEMECHTOB, 3apsjIOB
MOHOB; BUJOB XHMHUYECKHX CBS3€H B COCAMHEHMUSIX U TUIIOB KPUCTAIIIMYECKHX PEIIETOK;
MMPOCTPAHCTBCHHOI'0 CTPOCHHA MOJICKYJI; THUIIA THAPOJIM3a KW XapaKTepa Cpeabl BOJIHBIX
pacTBOPOB  COJIEH;  OKHCIUTENS U BOCCTAHOBHUTENS;  MHPOILECCOB  OKHUCICHUS U
BOCCTAHOBJICHUS, NPUHAMJIC)KHOCTH BCHICCTB K PA3JIMYHBIM KJIaCCaM HCOPraHWMYCCKUX U
OpPraHMYECKUX COEIMHEHUH; TOMOJOrOB M H30MEPOB; THUIIOB, BHIOB M Pa3HOBHJIHOCTEU
XUMUYECKHUX PEAKIMHA B HEOPTAHUYECKOW U OPraHUYECKON XUMUU;
8) ymenue xapaxmepuzoeamo.:
— S-, p- 1 0-371eMEeHTHI 110 MX MOJOXKEHHUIO B Iepuoauueckoii cucreme J. 1. Menneneesa;
— 00II1Me XMMHYECKHE CBOICTBA MPOCTHIX BELIECTB — METAJUIOB U HEMETAJUIOB;
— XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNMYCCKUX U OPraHUYCCKUX COGI[I/IHGHI/If/'I
B IUTaHE 00IIEr0, 0COOEHHOTO U €MHUYHOTO;
9) obwscnenue:
— 3aBHCHMOCTH CBOMCTB XUMHUYECKHX SJIEMEHTOB U UX COSAMHEHUN OT MOJIOKEHUS DJIEMEHTa
B nepuoanueckon cucreme /1. 1. Menneneena;
— IPUPOJIBI XUMHUECKOH CBSI3U (MOHHOM, KOBaJICHTHOU, METAJUTMUECKOM, BOJOPOTHOM );
— B3aBHCHMOCTH CBOMCTB HCOPTaHNYCCKUX W OPraHNMYCCKUX BCIICCTB OT HX COCTaBa U
CTPOCHHUS;
— CYIIHOCTH HM3YYCHHBIX BHJOB XHMHUUYCCKHX peaKuHﬁ: BHGKTpOHHTH‘ICCKOﬁ Aucconuainuu,
MOHHOT0 0OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX;
— BIIMSHUSA Pa3IWYHbIX (PAKTOPOB HA CKOPOCTh XMMMUYECKOH peakIUu U Ha CMELEHUE
XUMHYECKOTO PABHOBECHUS;
— MCXAaHU3MOB [IIPOTCKAHUA peaKuHﬁ MCXKAY OpraHu4e€CKUMH W HCOPraHUWYCCKUMU
BELIECTBAMH;
10) ymenue:
— COCTaBIIATh YPAaBHEHUS OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN C MOMOLIBIO METOJA
AJIIEKTPOHHOTO OajaHca;
— MPOBOAMTH PACUYETHI O XMMUYECKUM (hOpMYJIaM U ypaBHEHUSM;
— TPOBOJUTH XHWMHUYECKUH OSKCIEpUMEHT (1abopaTOpHBIE U MpaKTUYECKHE paboThl) C
coOuro/iIeHreM TpeOOBaHHM K MpaBUIIaM TEXHUKH 0€30MacHOCTH IMpU paboTe B XUMHUYECKOM
kabunere (1abopaTtopun).

Coaepxanue Kypca

Kypc u€rko nenuTtcs Ha JBE 4acTU COOTBETCTBEHHO TOAaM OOYYEHHS: OpPraHMYECKYI0 XUMHIO
(10 xmacc) u obmryro xumuro (11 xmacc).

Kypc 10 knacca HaumHAETCsl CO 3HAKOMCTBA C NPEAMETOM OPraHWYECKOW XHWMUH, U3Y4YECHHUS
TEOpUU CTPOCHMSI OpraHMYecKux coefauHeHui A. M. bBytnepoBa um rubpuamzanuy aTOMHBIX



opbutaneil. 3aTeM paccMaTpUBAIOTCS KIACCU(PUKAIUS OPraHWYECKUX COCIUHEHHUH, MPHHLIUIBI
UX HOMEHKJIATYphI, a TaK)Ke Kiaccu(UKaIus peakuii B OpraHMu4eckoi XUMHUU.
[lepBoHayanbHbIE TEOPETUUECKHE 3HAHUS J1aJl€€ MHOTOKPATHO 3aKpEIUISIOTCS U Pa3BUBAIOTCS
IIPU U3YYEHUH KJIACCOB OPraHMYECKUX COEAUHEHUN OT YIJIEBOJOPOJOB A0 a30TCOJEpKAIINX
COCIMHEHUH U IOJIUMEPOB.

Takoe mnocTpoeHHe Kypca IO3BOJISIET B IIOJHOM MeEpe HE TOJIBKO IIMPOKO HCIOJIb30BATh
JeAYKTUBHBIN MOaX0J B 00yueHun xumuu 10 kiacca, HO M peaiM30BaTh UACK I'€HETUYECKOU
CBSI3U MEXIY KJIaCCaMU OPraHUYECKUX COCAMHEHUH.

Oco0oe BHUMaHuUE B Kypc€ OpPraHMYEeCKOW XUMHUHU YAEIEHO CIOXKHBIM I TOHUMaHUs
BOITPOCAM: B3aMMHOMY BJIMSIHHIO aTOMOB B MOJIEKYJIaX, B TOM UMCJIE JJI NIPEACKa3aHusl CBOMCTB
COCIMHEHUI; MEXaHU3MaM U 3aKOHOMEPHOCTSM IIPOTEKaHUs XHWMUYECKUX PEaKIHil, 4To
HEOOXOIUMO [UIsl MPOTHO3UPOBAHUS MPOJYKTOB; MPOCTPAHCTBEHHOMY CTPOCHHUIO YTJIEBOJIOB,
AMHHOB, aMUHOKHCIIOT, OCJIKOB ¥ HYKJIGHHOBBIX KHCIIOT.

Kypc 11 knacca nHaunHaeTcsi ¢ paCCMOTPEHHMSI CJIOKHOTO CTPOEHUSI aTOMA Ha OCHOBE KBAHTOBO-
MEXaHUYECKUX TMPEACTABICHUH O CTPOCHUHU €ro sAapa MU DSJICKTPOHHOM OOOJOYKH, a TaKxKe
anepHbix peakuuil. Takas Teopernueckas 0a3a MO3BOJIAET Ha JIPYrOM YPOBHE H3YyYUTh
IIEPUOIUYECKUM 3aKOH U IEPUOANYECKYIO CUCTEMY XUMHUYECKHX eMeHToB JI. 1. MenneneeBa
U elé pa3 OLEHUTh €ro Hay4YHbIH MOJBUI, HA HECKOJIBKO JECATUIICTUN ONEPEIUBIIEIO HAYUYHYIO
MBICJIb.

3aTeM U3y4aeTcsi CTPOCHHE BEIIECTBA, OCHOBHBIC THUIIbl XUMUYECKOM CBSI3U. 3HAHUS YYaILIUXCS
«XUMHUHU B CTaTHKE» JIONOJHSIOTCA CBEACHUAMU O KOMIUIEKCHBIX COCJUHEHMSIX M JAUCIIEPCHBIX
cucreMax. JlornyHo pajiee paccMaTpUBaKOTCS TAKWE TOMOIE€HHBIE CHUCTEMbI, KaK PAacTBOPHI U
CI0COOBI BBIPAXKEHHSI KOHLIEHTPALUU B HUX.

H3ydyeHre OCHOB XMMHUYECKOW TEPMOJUHAMUKHU, TOHITUNH 00 SHTANBINKU U SHTPOIUHU, 3aKOHOB
I'ecca, 1O3BONAIOT Ha Oojiee BHICOKOM YPOBHE H3YYUTh 3aKOHOMEPHOCTH HPOTEKAHUS
XUMHUYECKHUX PEaKIHii U GU3UKO-XMMHUYECKHUX MPOIIECCOB.

XVMHYECKUE PEAKIIMK B PACTBOPAX PACCMATPUBAIOTCS TAaKKE€ HAa HOBOM TEOPETUYECKOM YPOBHE
MOCJIE BBEJEHUS MOHATHS O BOJAOPOJHOM IOKa3aTejle M HU3YyUYEHHUs HMPOTOJMTHYECKOM Teopuu
KHCJIOT U OCHOBaHWH. OO0OOMIAIOTCS CBEACHUS O HEOPTaHMYECKUX M OPTaHWYECKHX KUCIOTaX H
OCHOBAHUSIX B CBETE MPOTOJMTHUYECKON TEOPUHU U TEOPUH SJIEKTPOIUTHUYECKON NHCCOLMAlUU, a
TAKXE COJIE B CBETE TEOPHUH IEKTPOIUTHUECKON TUCCOLIMAIIUH.

OtpenpHas ri1aBa NOCBSIIEHA OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIM IIpOLIECCaM, B TOM 4YHCIIE
METOJIaM COCTaBJIEHUSI YPaBHEHHI W 3JIEKTPOIM3Y, KOTOpPbIE Ba)XHbI JJISl YCHEIIHOM caayu
UTOTOBOTO 3K3aMeHa. bonblioe BHUMaHuE B 3TOH IVIaBE YAEIEHO M XMMHYECKMM MCTOYHHKAM
TOKa, 0€3 KOTOPBIX CJIIOXKHO MPEJCTABUTH COBPEMEHHOE 00IIECTBO.

XVMHs HEMETAJNIOB U METAJJIOB, Ba)KHEHWINUX INPEACTABUTENECH 3THX KIACCOB BEUIECTB M MX
COEIMHEHUI M3ydaeTcsi B CHCTEME (COCTaB <> CTPOEHHUE <> CBOMCTBA <> INPUMEHEHHE <>
NOJIy4eHUE «> HaXOXJEHHE B MPUPOJAE) U paccMaTpUBETCS B €AMHOI CBSI3U OpraHUYECKON U
HeopraHuyeckoil xumuu. Takum oOpa3om peanusyercsi IjaBHas MJes Kypca — €IUHCTBO
YKMBOT'O M HEXHMBOI'O MaTepHaIbHOIO MHpa, OMMCHIBAEMOT0 OOLIMMHU 3aKOHAMU XUMUH.
PackpbITh ponb XMMHYECKOM HayKH, Kak MPOU3BOJIUTENBHOM CHJIBI COBPEMEHHOTO OOIIecTBa
MO3BOJISIET T1aBa 3aBepiuatomas kype 11 knacca «Xumus u 001IECTBOY.

Oprannueckas xumus. 10 kimace

TEMA 1. HAYAJIbHBIE IOHATHS OPTAHUYECKOM XUMUH

(18 u).

[Ipenmer oprannueckod xumuu. OpraHuyeckue BemecTBa. YTO M3ydaeT OpraHuveckas XuMHs.
Kpatkuii ouepk pa3Butus opraHnyeckor xumuu. CpaBHEHUE HEOPTaHUYECKUX U OPTaHUYECKHUX
BeniecTB. CIOCOOHOCTh aTOMOB YIJIEPOJIa COETUHATHCS B Pa3IMUHbIE LIEMH. YTIEBOIOPOAbI U UX
npousBoaHsble. [loHsTHe 0 3amecTurene.



Teopust cTpoenust opranuueckux coenuHennit A. M. byrnepoBa. IloHsiTue BajieHTHOCTH.
Pa6oter ®@. A. Kekyne. Ponms A. M. BytnepoBa B CO3MaHMU TEOPUU CTPOSHHUS OPTraHUUECKHUX
COeIMHEHUHN. E€ OCHOBHBIE I10JI0KEHHUSL.

[TprurHbl MHOrOOOpa3usi OPraHMYECKUX COEAMHEHHMH: 00pa3oBaHME OIMHAPHBIX, JBOWHBIX U
TPOMHBIX CBSI3eH MEXIy aToMamu yriepona. M3omepus. Omnupuueckas, MOJEKyJIspHas U
CTPYKTYpHasi (OpMyJiIbl OPraHUYECKUX COETUHEHUH.

Konuenmus rubpunuzanuy aToOMHBIX opOuTtaneil. CTpoeHne atoma yriepoja: S- U p-opOuTany,
TUnbl UX rubpuausanund. OOpa3oBaHUE KOBAJIEHTHBIX CBs3€H. DJIEKTPOHHAs M 3JIEKTPOHHO-
rpadudeckas GopMysbl aTOMa yriieposa.

Knaccugukanus opranunueckux coenuHeHuid. Kiaccudukanuss 1o 3J€MEHTHOMY COCTaBYy:
YIJIEBOOPOABI, FaJOr€H-, a30T- U KUCIOPOJICOAEpIKaIle OpraHN4eCKUE COEINHEHUS.
Knaccugpukanus 1o CTpPOEHHMIO YIJIEpOJHOIO CKeJeTa: alUKIMYeCKHe M LUKINYecKue
(kapOOLMKINYECKUE U TETEPOLMKIMUECKNE) OPraHNYECKUE BEILIECTBA.

Knaccugukanus yrieBogoponoB: HpelenbHble (alKkaHbl M LUKIOAJIKaHbl), HENpeJesIbHbIe
(aJIKeHBI, aJTKUHBI, AJIKAAUCHBI), APCHBDI.

Knaccugpukanuss OpraHM4eckMx COEAMHEHUH 10 HalMuuio (QYHKIMOHAJIBHBIX TPy
(ruapokcuibHas, KapOOHWIIbHAs, KapOOKCWIIbHAs, HUTPOrpymmna, aMuHorpymmna). CHuprsl.
Anbnerunsl. Keronsl. Kap6onosble kucnotel. Hurpocoequuenus. AMUHBI.

IIpyHIMIIBEI  HOMEHKJIATyphl  OPraHMYECKUX  coeauHeHuid. IlonsTne o0  XMMHYECKOH
HOMeHKJaType. HoMeHkaTypa TpuBHanbHas (MCTOpUYECKas) U palliOHaIbHAs.
MexnynapoaHass HoMeHKiatypa opranudeckux coenuHennit — [UPAC.  Ilpuninumne:
COCTAaBJICHUS Ha3BaHUS OPraHUUYECKOro coequHenus o Homenkiaarype IUPAC.

Knaccudukamus peakuuii B opranumueckoid xumuu. lloHsiTHE 0 cyOcTpare u peareHre.
Knaccugukanus peakuuil Mo CTpPyKTYpHBIM HM3MEHEHHUSIM BEIIECTBA: MPHUCOEIUHEHHS (B TOM
YHClie OJUMEPU3ALNU, OTIIEIUICHUS (2JIEMEHUPOBAHNS), 3aMEILEHUS U U30MEPU3ALIUH.
[ToHATHE O TOMO- U reTepOJUTHYECKOM pa3pblBaX KOBAJIEHTHON CBSI3M, ANIEKTpopmiIax u
HyKJIIeo(niIax.

Knaccugukanus peakuuii mo Tunmy peakLMOHHBIX YacCTHIL: paJuKaibHbIE, 3JIEKTPOGUIbHBIE U
HYKJICO(DUITbHEIE.

Knaccugukarus peakiuii o n13MeHEHHIO CTETNEHEH OKHUCIIEHUS: OKUCICHHUS U BOCCTAHOBJICHUS.
Knaccudukanus peakiuii mo 4acTHBIM IMpPHU3HAKaM: TaJIOT€HUPOBAHHE M JIEraJlOT€HUPOBAHUE,
TUAPUPOBAHUE U JETUIPUPOBAHME, TUApPATALUU U JErHApaTalliy, TUAPOTajJOoreHUpOBAaHUE U
JETUIpOrajloreHpPOBaHUE.

JemoncTpaunn. Kosuteknuss OpraHMYecKHX BEUIECTB, MaTEpUAIOB M M3JEIMA W3 HUX.
[MapocrepxHeBble U 00bEMHBIE MOenH (Moaenu Ctioapra—bpurneda) aTaHona u AUITUIOBOTO
apupa, OyraHa M H300yTaHa, MeTaHa, STWIIEHA WU aleTWwieHa. BzaumoneiicTBue HaTpus c
ATAHOJOM; OTCYTCTBHE B3aUMOAEWUCTBUS C IUATWIOBBIM 3¢pupoM. Mojenb OTTalKuBaHUs
rUOpHUIHBIX opOuTaneil (JIeMOHCTpaI|s C MOMOIIBIO0 BO3AYIIHBIX 1IapoB). JleMOHCTpalOHHAs
tabnnua «Pa3nuuHble THOpPHAHBIE COCTOSHHUSA aToMa yriaepoaa». OOpa3lbl OpraHH4eCKHX
COCIMHEHUN pa3iIM4YHBbIX KJIaccoB. Monenu OpraHM4ecKMX COEAVWHEHMH C pa3InYHbIMU
(GyHKIIMOHAJIBHBIMU TpynnaMu. ['opeHrne MeTaHa WM IponaH-OyTaHOBOM cMecH U3 Ta30BOM
3aKUTalKU. B3pblB cMecn MeraHa ¢ xyopoM. ObeclBeuMBaHHE OpOMHOH BOJbI 3TUJIEHOM.
Jenonumepusanus nonustuieHa. [lomyuenue stunena nqeruaparanyeit 3TaHoa.

JlaGopatopHblii  ombIT. M3roroBieHne Mojened MOJEKyl — TpeACTaBUTENCH pa3InyHbIX
KJIACCOB OPraHUYECKUX COCTUHECHUM.

[TpakTuyeckas pabdora 1. KauecTBeHHBIH aHAIN3 OPraHUYECKUX COETMHEHUH.

TEMA 2. ITIPEJIEJIBHBIE YI'JIEBOAOPO/BI (9 u)

AnkaHbl. DJIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl MeTaHa. ['oMonornueckuii
psiA anKkaHoOB U uX u3oMmepus. IIpocTpaHCTBEHHOE CTpOEHHE MOJIEKYN aJKAHOB (B TOM YHUCIE U
KoH(popmepsl). Homenkarypa ankaHoB.

[TpoMblnieHHbIE  CTIOCOOBI  MOJIYYEHHS AJKAaHOB: KPEKMHI HE(TENpOJIyKTOB, pPEaKIIUs
QIKWJIUPOBAHUA, IMOJYyYCHHE CHUHTETHYECKOro OEH3MHA, HarpeBaHue yriepoia B aTMmocgepe



Boslopona. JlabGopaTopHble crocoObl MOMYYEeHHs alKaHOB: peakuus Bropra, nuponus coseit
KapOOHOBBIX KHCIIOT CO IIeJI0YaMH, TUAPOIIN3 KapOuaa alTtoMUHUS.

@u3nyeckue CBOMCTBA ajKaHOB. B3auMHOE BIMSHUE aTOMOB B OPraHMYECKHX MOJEKYJaX.
[TonoxxurenpbHbl M OTPHULATENbHBIA HMHAYKTUBHbIE 3(dekTbl. I[IporHo3 peakunoHHON
CIIOCOOHOCTH aJIKaHOB. MexaHU3M peakluil paJiKajbHOTO 3aMelieHus. Peakiiuy paaukaibHOTO
3aMEILEeHUs: TaJOreHUPOBaHUE U HUTpoBaHue. Peakuuu nerunpupoBanus. Peakunn okuciaeHus.
[pyrue peakuuu ¢ pa3pyleHueM yriaepoaHon nenu. IIpumenenne ankaHoB Ha OCHOBE CBOMCTB.
[{uknoankanel. ['oMolOrMUecCKU psAl M CTPOCHUE LMKIOAKIaHOB. X HOMeHKiarypa u
uzomepus. [lorsTre o mpocTpancTBeHHON n3oMepun. KoHpopMeps IIUKIOreKcana.

CrniocoObl MoTy4eHus UKI0ATKaHOB: PeKTHPUKAIUSI HEPTH, KaTaIUTUYECKOE ErHIpUpOBaHUE
apeHoOB, BHYTPUMOJIEPYJISIpHAs peakius Bropua.

OuznyecKkue U XMMHUECKHE CBOMCTBA IUKIOAKAHOB (PEaKIUU MPUCOSAUHEHUS U 3aMEIICHUS).
IIpuMeHeHne NUKII0aKaHOB.

Hemoncrpauuu. [lapocTep:kHeBble MOJETN MOJIEKYJ aJKaHOB JUIS WILTIOCTpPALMM CBOOOJHOTO
BpameHus Bokpyr cBsi3u C—C, a Taxke 3aCIOHEHHON M 3aTOPMOKEHHON KOH(pOpMaIMid 3TaHa.
[lonyyenue meraHa W3 anerata HaTpusl W TMIApOKcuaa HaTtpus. ['opeHue MeraHa, IpoIaH-
OyTaHoBOI cmecH, mapaduHa B YCIOBHSIX M30BITKa M HEJOCTaTKa KUcIopona. B3pbeB cmecn
MeTaHa ¢ Bo3ayxoM. OTHOIlIEHHE MeTaHa, MPOMaH-0yTaHOBOW cMecH, OeH3MHAa K OpOMHOM BoJie
u pactBopy KMnOsa.

Jlaboparopubie onbIThl. M3roToBnenue mnapaduHUPOBAHHOM OyMaru, WCIbITaHHE €€ CBOWCTB
(otHOmIEHNE K BoAe M kupy). OOHapyXeHHE BOJBI, CaXH, YTJIEKHUCIOrO rasa B IPOIYKTax
TOPEHHUSI CBEUH.

TEMA 3. HEIIPEAEJIBHBIE YTJIEBOJOPO/BI (22 u)

AJKeHbl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl 3THIIEHA. ['oMonornyeckuit
P U U30MEpUsl alIKEHOB (YIJIEPOAHOIO CKeJIeTa, TeOMETPUYECKasl WIM YuUcC-mpaHc-u30Mepus,
MOJIO’KEHUS IBOMHOM CBSI3U, MEXKIi1accoBasi). HomeHkIaTypa ainkeHoB.

[TpoMmpblITIIEHHBIE CITOCOOBI MTOYYEHHS alTKEHOB: KPEKHUHT aJIKaHOB, BXOASAIINX B COCTaB HEPTH U
MOMYTHOTO He(TAHOTO Ta3a, AETUAPUPOBAHKE MIPEIEIbHBIX YTIIIEBOJAOPOIOB.

JlaBoparopHble CHOCOOBI IIOJTy4EHUS AJIKEHOB: peakuuu AIIMMUHUPOBAHUS
(meramoreHUpOBaHUE), JErHIpaTalys CIOUPTOB U JETAIOrC€HUPOBAHHE TUTaJOTEHAIKAHOB, a
TaKKe  JErMApPOTAJOTEHUPOBAHUE  TaJIOTCHONPOU3BOAHBIX  IPEAEIBHBIX  YIJIEBOAOPOJIOB.
[IpaBuno 3aiiuesa.

®usnyecKue CBOMCTBA ATKEHOB.

B3anMHoe BiIMsIHHE aTOMOB B OPraHUYECKUX MoJIeKysax. Me3oMepHbIid 3G exT.

[IporHo3 peakqMOHHON CHOCOOHOCTH alNKEeHOB. MexaHM3M peakuuil 3J1eKTpOo(UIBHOIO
IIPUCOECIUHEHMUS.

Peakunn npucoequHeHns AIKEHOB: FAJIOTEHUPOBAHUE, TMAPUPOBAHUE, TUAPOraIOr€HUPOBAHME,
ruaparanus, noanumepusauus. [Ipasmino MapkoBHukoBa. Peakiun okucnenus ankeHoB KMnOgy4
(peakmust Barnepa) B BoiHOM U cepHOKuUCIOM cpefe. [I[puMeHenne ankeHoB Ha OCHOBE CBOMCTB.
BricokoMounekynspHble coequHeHus. CTpoeHue MoJIMMEPOB: MOHOMED, IIOJIUMED, IIIEMEHTApHOE
3BEHO, CTEIIEHb IOJMMEPU3ALIMH.

JluneiiHble, pa3BEeTBIEHHBIE M ceTdarble (CmIMTBIE) noauMepbl. (CTepeoperysispHble U
HECTEPEOPEryJIISIPHBIE TOJIUMEPBI.

OTHolIEHNE OIMMEPOB K HAarpEBaHUIO: TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE ITOJTMMEPHI.
ITonumepsr Ha OCHOBE STUJIEHOBBIX YIJIEBOAOPOI0OB u X
MPOU3BOJIHBIX: TOJIMATHUIICH, OJIUIIPOIUIIEH, OJIUTETPAPTOPITUIIEH

Y TTOJINBUHWIXJIOPU/L.

Anxanuensl. Knaccuukanus AMEHOBBIX YITIEBOJOPOJOB: H30JUPOBAHHBIE, KyMYJIHMPOBAHHbIE
U COIPSKEHHBIE.

Homenknatypa u u30MepHs TMEHOBBIX YITIEBOJOPOIOB (MEXKKIIACCOBasA, YIIIEPOAHOTO CKeleTa,
B3aMMHOTI'0 MTOJIO’KEHUSI KPAaTHBIX CBSI3€d, TeOMETpUYEcKasi).

CrtpoeHue conpsKEHHBIX aJTKaJUEHOB.



Crioco6b1 HOJIyYEHUS aJIKa/INEHOB: JErUIpUpOBaHUE AJIIKaHOB,
peaxuus JleGeneBa, AeruaporaJoreHupPOBaHUE AUTAIOT€HAIKAHOB.

@u3nyecKkue CBOWCTBA JUEHOBBIX YIJIEBOJOPOAOB. XHMHYECKHE CBOMCTBA JIMEHOBBIX
YIJIEBOIOPOAOB: PEAKIIMU MPUCOCTUHEHUS, OKHCIICHUS U TMOJIUMEPU3alud — U OCOOCHHOCTH UX
nporekanus. HaxoxeHnue B npupojie U IpUMEHEHHUE aIKaqUEeHOB. TepIeHsl.

Onacrtomepsl. HatypanibHblil KaydyK, KaK MPOAYKT MOJIMMEPU3aunn u3onpeHa. CUHTETUYECKUE
Kay4yKH: OyTaIMCHOBBI Kay4dyK (CBK), JIUBUHUJIOBBIN,
M30IPEHOBBIM, XJIOPOIPEHOBBINA, OyTaJAUEeH-CTUPOIbHBINA. BynkaHu3zanuss  KaydyyKoB:  pPE3HHBI
1 HOOHUT.

AJKMHBL. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI allE€TUIICHA.

["oMosornyeckuil psii U U30MepHsl AIKMHOB (YIIIEPOAHOIO CKEeTa, MOJI0KEHUS TPOMHON CBSI3H,
MexKinaccoBasi). HomeHknatypa ajakuHOB.

Crioco0Obl MoNyYeHHs aJIKMHOB: MUPOJIM3 MeTaHa (B TOM YHCIE U OKHUCIMTEIbHBIA HHUPOIIU3
OPUPOJHOTO Tra3a), KapOWAHBIA METOH, JETHAPOrajoreHUpOBaHHE JUTajOreHalKaHOB,
B3aMMOJIEICTBHE COJIEN allETHIIEHOBBIX YIJIEBOAOPOIO0B (ALETHUIEHUIOB) C TaJOreHaJIKaHAMU.
®usnueckue CBOMCTBAa aLETUIICHOBBIX YIIEBOAOPOAOB. XHMHYECKHME CBOMCTBa. Peakuun
npUCcOeANHEHNs (TUIpPUPOBAHHUE, TaIOTEHUPOBAHUE, THUIPOraJOTEHUPOBAaHUE, TUApaTalus,
TpuMmepusanus aunetwiena). Peakius KyuepoBa u mpasuino DnbrekoBa. KucnoTHbele cBoiCTBa
aIKUHOB. AnieTusieHupl. OKUCIIeHHE aKMHOB: pacTtBopoM KMnO4 u ropenue.

OO6acTi MpUMEHEHHUS alleTUJIeHa Ha OCHOBE €ro CBOMCTB. [IpuMeHeHue roMOoJIOroB aleTHIIeHa.
[Tonmumepsl Ha OCHOBE alleTuieHa. Bununanerunes.

Hemoncrpanuu. O0bEMHBIE MOJETH YuC-, MPAHC-U30MEPOB allkeHOB. [lomyyeHune sTuieHa u3
3TaHOJIA W JOKAa3aTeJbCTBO €ro HEMPEIeIbHOTO CTPOSHHs (peakuuu ¢ OpOMHON BOIOW H
pactBopoMm KMnOQO4). ObGecriBeurBaHue 3TUICHOM OpPOMHOI BOABI U pacTBOpa MepMaHTaHaTa
Kanus. ['opeHue sTiwiieHa. B3auMoaeicTBUE alKaHOB M QJIKEHOB C KOHUEHTPUPOBAHHOM CEPHOM
KHCIIOTOM. Mojenu MOJeKysl alKaJHueHOB C  H30JUMPOBAaHHBIMH, KyMYJIHPOBAaHHBIMU
U COIPSDKEHHBIMU JIBOMHBIMU CBsI3iMU. Koaryssiius MjaedHOro coka KaydyyKOHOCOB (MoJjoyas,
onyBaHuMka win (ukyca). Jenomumepusanus kaydyyka M J0Ka3aTeIbCTBO HATUYMS JTBOMHBIX
CBsI3eil B MOJIEKyJaX MOHOMEpOB (peakiuu ¢ OpoMHOM Bomod W pactBopoM KMnOys).
Osznakomnenune ¢ kosuiekuuen «Kayuyku u pesusb». [lomyuenue aneruneHa u3 kKapoOuaa
kanplus. OObEMHBIE MOJENM AIKWHOB. B3anMopeiicTBue aimerusieHa ¢ OpOMHOM BOJOH.
BsaumopeiictBue anerunena ¢ pacteopoM KMnOa. I'openue aneruneHa.

JlaboparopHble onbIThl. O3HAKOMJIEHHE C KOJUIEKLIMEH MOJMMEpPHBIX 00pa3loB IlacTMacc U
BOJIOKOH.

[TpakTrueckas pabota 2. [lomyueHue MeTaHa U 3TUJIEHA U UCCIIEIOBAaHUE UX CBOWCTB.

TEMA 4. APOMATUYECKUE YTJIEBOJOPO/IBI (12 4)

Apensl. IlepBbie cBeneHuss 06 apomaTHueckux coenuHeHusx. CTpoeHue MoJeKysbl OeH3oa:
€MHasl 7-JIEKTPOHHASI CUCTEMA, MJIM apOMAaTHUECKHUN CEKCTET.

['omonornyeckuit psan. M3omepuss B3aMMHOIO DACIOJIOKEHUSI 3aMeCTUTENe B OEH30JIbHOM
konblie. Homenknarypa apeHoB. Kcuionsl.

[TpombinieHHbIE CIOCOOB! MONTY4YeHHUs O€H30ja M €ro roMOJIOrOB: apoMaTH3alusl ajlKaHOB U
[UKII0ANIKaHOB, TPUMEPU3AIIHS alleTUJIeHa (peaKiius 3eTMHCKOTO).

JlaGopaTopHbie CMOCOOBI TIOJIYYEHHS apEeHOB: AJIKWJIUPOBaHUE OCH30J1a, MHUPOJIM3 COJICH
apoOMaTHYECKHUX KUCIIOT.

®dusndeckue CBOWCTBa apeHoB. [IporHO3 peakuoOHHOW CrmOCOOHOCTH apeHoB. Peaknuun
ANEKTPOPUIBHOTO 3aMEIIEHUsI U MX MEXaHW3M: TaJOreHHPOBAHUE, AIKHIMPOBAHUE (pEaKIus
Opunens—Kpadrca), HUTpOBaHME, CyIbPUPOBAHUE.

Peakuuu mpucoeaVHEHMs: THUAPUPOBAHUE, pAAMKAIbHOE TajloreHupoBaHue. Peakuun
OKHCJICHHUS.

Tonyon, xak romosior OeHn3ona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB aJKHJIOEH30JIOB.
OpueHTaHThl MEpPBOrO U BTOPOro poaa. BsaumHOe BiMsSHME aTOMOB B MOJIEKYJIax
QIKUIOEH30JI0B Ha TpUMeEpe peakuuu 3amenienus. Peakiuu okucnenus. [Ipumenenne apeHoB Ha



OCHOBE MX CBOWCTB.

Hemonctpauuu. IllapocrepxHeBble M 00BEMHBIE MoOJAENM O€H30Ja W €ro TIOMOJIOTOB.
PacTBopenne B OeH30J5ie pa3IMUYHBIX OPraHMYECKUX M HEOPraHWYECKHUX BELIECTB (HAIpHMED,
cepel, nona). O3HakomieHue ¢ (U3NYECKUMHU CBOMcTBaMH OeH30sa (PacTBOPUMOCTb B BOJE,
IUIOTHOCTb, TEMIIEpaTypa IJIaBJICHHUS — BBIACP)KUBAHUE 3aMassHHON aMITyJbl ¢ O€H30JI0M B OaHe
co aba0oM). ['openne OeH3osia Ha CTEKIHHOM nanouke. OTHomIeHHe OeH3oma K OpOMHOMN Boje
u pactBopy KMnOs. HutpoBanue Oenszona. OTHOIIEHHWE TONyoia K Boje. PacTBopeHue B
TOJIyOJIe Pa3IM4YHBIX OPraHUYECKUX W HEOPraHMYECKHUX BELIECTB (HAmpuUMep, Cepbl, HOJa).
Ob6ecneunBanue ToryosoM pactBopa KMNO4 1 GpoMHO# BOJIBI.

TEMA 5. ITPUPOJIHBIE UICTOYHUKU YIJIEBOAOPO/OB (8 u)

[Tpupoauslii ra3 u nomyTHbINH HedTsHON ra3. [Ipupoanslii ra3 u ero cocras. [IpomblinieHHOE
UCIIOJIb30BaHUE U NepepadoTKa NPUPOAHOTO rasa.

[TomyTHbIe HEQTSHBIE Ta3bl U UX NepepadoTka. DpakuK NOMYTHOTO HEPTIHOTO ra3a: ra3oBbIi
OeH3MH, IponaH-0yTaHOBas CMECh U CyXOH ras.

Hedts. HedTh, Kak npupogHbIii HCTOUHUK YTIIIEBOJIOPOIOB, €€ COCTaB U (PU3MUECKUE CBOICTBA.
VYriueBonopoasl Kak IpeaMET MEXKIYHApOJHOIO COTPYAHMYECTBA M BaKHEHINAS OTPACib
sKoHOMUKH Poccun.

[TpombinieHHas mepepabotka HedtH. Pektudukamus (ppakmuonHas mneperonka). dpakiuu
HedTH: OCH3MHOBAS, TUTPOMHOBAS, KEPOCHHOBAA, Ta30iib, Ma3yT. ComsspoBeie Macna. BazenuH.
[Tapadun. I'yapon. KpekuHr HeTenpoayKTOB: TEPMUUYECKHM, KATATUTUYECKUH, THAPOKPEKUHT.
Pudopmunr. Huxnuzanus. Apomaruzauus. JleToHalMOHHAas CTOMKOCTh OeH3uHAa. OKTaHOBOE
YHCIIO.

Kamennsiil yrons. [IpomslinuienHas nepepaboTka kaMeHHOTo yriid. HaxoxzaeHue B mpupoje u
COCTaB yTJieil: KAMEHHBIN yroJlb, aHTPAILIUT, OYPBIA YTOJb.

KokcoBanue u ero nmpoayKThl: KOKC, KAMEHHOYIOJIbHAsI CMOJIa, HAaJCMOJIBHAs BOJA, KOKCOBBIN
ra3. ['asuduxanus yrina. BonsHoii ra3. Kartanutuueckoe ruipupoBaHue yriis.

TEMA 6. THAPOKCUJICOAEPXAIIINME OPTAHMYECKUWE BEHIECTBA (20 u)

Cnuprtsl. [lonatue o ciuprax, ucropus ux uydeHus. @yHKIMOHaIbHAs THAPOKCUIIbHAS TPYIIIA.
Knaccugukarusi ciupToB: 1O TUILY YIJIEBOAOPOJHOTO pajuKaia (IpeaelibHbIe, HelpeeNbHbIe,
apoOMaTUYECKHe), MO0 YUCIY TMAPOKCUIIBHBIX TPYHI B MOJIEKyJe (OJHO- U MHOTOATOMHBIE), IO
TUIy YIJIEPOJHOTO aTOMa, CBS3aHHOIO C TMAPOKCHUIIBHOW Tpynmnoil (mepBUYHBIE, BTOPUYHBIE,
TPETUYHBIE).

ONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl CHUPTOB. ['oMosiornueckui psin
OpeJeNbHbIX OJHOATOMHBIX CHUPTOB. M3oMepus (mosoxkeHUs (GYHKIMOHAIBHON TIpYIIIBL,
YIJIEPOJAHOIO CKEJIeTa, MEXKKIaccoBasi) U HOMEHKJIATypa ajaKaHOJIOB.

OO0ue crnocoObl MOJyuyeHHs aJIKaHOJIOB: THIpaTallMs AajlKEeHOB, THAPOJIM3 TaJOTeHAJIKaHOB,
BOCCTAHOBJIEHHE KapOOHMJIBHBIX coeluHeHu. CrnocoObl MOJyuyeHUsT HEKOTOPBIX aJIKaHOJIOB:
METWJIOBOTO CIHUpPTAa — peakUued WIEJIOYHOTO THUIPOJIM3a XJOpPMETaHAa W W3 CHHTE3-Tasa;
ATUJIOBOTO CHHUPTa — CIHMPTOBBIM OpOXKEHHEM TJIIOKO3bl U TMpaTallield 3TUJIeHa; MpornaHoia-
1— BoccTaHOBIEHHMEM MPOMMOHOBOIO aJlbJETH/IA; MPOIaHoda-2 — IMIPUPOBAHUEM alleTOHA U
ruApaTanyen nponuicHa.

®dusnueckue cBoiicTBa cnupToB. BonmoponHas cBs3b. [IporHo3 peakunoHHOM crnocoOHOCTH
IpeleNbHBIX OJHOATOMHBIX CIIMPTOB M €r0 MOATBEP’KIACHHE MPU PACCMOTPEHUU XMUMHUYECKHUX
CBOWCTB CHHMPTOB: KHUCIOTHBIE CBOICTBa, pEaKUUU HYKICO(PUIBLHOTO 3aMEIIeHUs C
raJIoreHOBOJIOPOAAMHU, MEXMOJEKYISpHas U BHYTPUMOJIEKYISIpHas JAeruapaTanus (MoydeHue
IPOCTHIX A(PUPOB U AIIKEHOB), PEaKIIUH JETUAPUPOBAHUS, OKHCICHUS U 3TePUDUKAIUH.

Huzmme u Boicmne (kupHble) cnupThl. CunTeTHueckue Mmoromue cpenactsa (CMC). O6mactu
IpPUMEHEHHs METaHoJa Ha OCHOBE ero cBOMCTB. TokcHUHOCTh MeTaHona. O6IacTi NPUMEHEHUS
STUJIOBOTO CIHPTa HAa OCHOBE €ro CBOWMCTB. AJIKOrOJIN3M KakK COLMAIBHOE SIBJIEHUE MU €ro
npo¢HIaKTHKA.

MHoroaromHbple  ciUpThl. ATOMHOCTH cnupToB. [nmkomn w  rimnepunsl.  M3omepwns,
HOMEHKJIaTypa U TOJy4€HHE MHOTOATOMHBIX CHUPTOB. (OCOOEHHOCTH XWMHYECKUX CBOWCTB



MHOI0aTOMHBIX cIMpTOB. KauecTBeHHas peakiiysi HA MHOTOaTOMHBIE CITUPTHI.

OTUJICHTIIMKOIIb U TIUIEPUH, KaK MPEICTaBUTEIN MHOTOATOMHBIX CIUPTOB. VX mpUMeHeHue.
®enoubl. CocTaB ¥ CTpOEHHE MOJIEKYJbI (peHOonma. ATOMHOCTH (peHosioB. ['omonoruueckuit ps,
M30MEpUs U HOMEHKJIaTypa (EeHOJIOB.

CriocoOb1  monmy4yeHusi (eHona: M3 KaMEHHOYTOJIBHOW CMOJIBI, KyMOJIBHBIH CIIOCO0, U3
raJIOT€HapeHOB U METOJIOM LIEJIOUHOTO T1JIaBa.

Ousnueckue cBoiictBa (eHomoB. XMMHUYECKHE CBOMCTBAa (peHONIA: KHUCIOTHBIE CBOMCTBA,
OKHUCJICHHE, pEaKIUu OdIIEKTPOPHIBHOTO 3aMelleHus (TajloreHUpOBaHHE, HHUTPOBAHHE),
MOJINKOHCHCALIUS.

KauectBennsle peakiuu Ha ¢eHon: ¢ OpoMHOM BoaoiW M pacTBopoM xjopuna skenesa(lll).
[Tpumenenue GeHONOB.

Hemoncrpanuu. [llapocrep:kHeBble MOIETH MOJIEKYJ OJTHOATOMHBIX U MHOTOAQTOMHBIX CIIUPTOB.
dusnyeckue CBOKMCTBA ATaHONA, MpomaHona-1, Oyranona-1. B3aumoneiictBue  Hatpus  co
cnuproM. B3aumojeiicTBue chnupTa C pacTBOPOM JAMXpOMara Kajlusg B CEPHOM KHCIOTE.
[Tonydyenue cnoxuoro s¢upa. [lonydenne stunena u3 sranona. CpaBHEHUE PeaKUUi TOPEHUS
STUJIOBOTO U MPONMIOBOro ciupToB. OOHApY)KEHUE ITHIIOBOrO CIHUPTA B PA3IMUHBIX MPOTYyKTaxX
C ToMompl HonopOpMHON mpoObl. B3auMoneicTBHe TIMIEpHHA CO CBEKEOCAKICHHBIM
Cu(OH)2. PacroznaBanue BOAHBIX PACTBOPOB  IiHIlepuHAa W 3TaHona. OTHOIIEHHE
STWJICHIJIMKOJS U TJIMIEpUHA K BOJE U OPTraHUYECKUM pacTBOpUTENAM. PacTBopumocTh eHomna
B BOJIe IpU OOBIYHOM U MOBBIIEHHON TemrepaTypax. Boitecuenue genona u3 penonsra HaTpus
yroipHOU KucioTod. KaduecTBeHHbIe peakiuu Ha (eHon: oOecrBeunBaHue OPOMHON BOJBI U C
pactBopom FeClz. ObecuBeunBanue perona pactrsopom KMnOa.

[Tpaktuyeckas padora Ne 3. MccnenoBanue CBOWCTB CIIUPTOB.

TEMA 7. AJIbAETUAbI U KETOHBI (7/10 q)

Anpreruasl. Anbaerupl Kak KapOOHWIBHBIE OpraHndeckie coenrHeHus. CocTaB MX MOJICKYI U
ANEKTPOHHOE cTpoeHHe. ['oMoornueckuit psiji, 30Mepusi 1 HOMEHKIIATypa allbJIeT U I0B.
CriocoObl  TOJTYYEHHUsS: OKHCIEHHE COOTBETCTBYIOIIMX CITMPTOB, OKHCICHHE YTIIIEBOAOPOIOB
(Bakep-mpouiecc), ruaparanusi ajiKHHOB, MHUPOJIU3 KApOOHOBBIX KHUCIOT WM HX COJEH,
IEJIOYHOM TUAPOIIN3 TUTATIOTEHAIKAHOB.

Ousnyeckue CBONCTBa anbaeruaoB. [IporHo3 peakMOHHON CHOCOOHOCTH —ajbJETH/IOB.
XVMHYEeCKHE CBOWCTBA: PEaKIMM MPHUCOEAMHEHUs (IIMaHOBOAOPOJA, TMAPOCYNb(UTa HATpuUs,
peaktuBa ['puHBSApa, THUIPUPOBAHUE), PEAKIMU OKUCIEHUS (cepeOpsiHOro 3epkaia u
komruiekcamu meau(Il)), peakuun konmeHcauuu (ajabAOJbHAS U KPOTOHOBAsl, C a30TUCTHIMU
OCHOBAHMSAMU M MOJIMKOHJICHCALINH ), PEAKLIUU 3aMEILEHHSI 10 Ol-YTJIEPOAHOMY aToMy.

Keronsl. Keronsl kak kapOoHuIbHBIE coelnHeHUs. OCOOEHHOCTH cOCTaBa M 3JIEKTPOHHOTO
CTPOEHHS X MOJIEKYIL.

["omonornyeckuit psj, U30Mepusi 1 HOMEHKJIaTypa KeToHOB. CriocoObI IOJTy4EHHs] KETOHOB.
dusnueckue cBONCTBa KETOHOB. [IpOrHO3 peaklIMOHHOM ClTOCOOHOCTH KETOHOB.

XUMHYECKHE CBOWCTBA: PEaKIMM MPHUCOEAMHEHUs (IIMaHOBOAOPOJA, TMAPOCYNb(UTa HATpuUs,
peaktuBa ['puHBApa, TUIAPUPOBAHHUE), PEAKIMM OKHCICHMS, pEeaKIUM 3aMelleHus 10 o-
YIJIEPOAHOMY aTOMY.

Hemonctpauuu. IlapoctepxueBbie u Crroapra—Dbpurneda mozenu anbaerugoB. OKucieHue
OeH3anpIeruaa KuciaopoioM Bosayxa. [lomyduenue dhenonpopManbaeruIHoro noammepa.
JlaGopatopHble ombITHl. [lomyyeHne yKCYCHOTO albJIerH/la OKUCIEHMEM JTaHoJA.
O3zHakoMyieHHE ¢ (PU3NYECKUMHU CBOMCTBAMM alibJIETUIOB (alleTanbAeruia U BOJHOTO pacTBOpa
dopmanbaeruna). Peakuus «cepeOpsiHoro sepkana». Peakuums c rugpokcunom wmenu(ll) mpum
HarpeBaHuu. OTHOIIIEHHE AlIETOHA K BOJIE. AIIETOH KaK OPTraHUYECKUI PaCTBOPUTENb.
[TpakTuyeckas pabora 4. McciaenoBaHue CBOUCTB aibA€THIOB U KETOHOB.

TEMA 8. KAPBOHOBBIE KMCJIOTBI U UX TTPOM3BOJIHBIE (20 u)

KapOonoBele kucnotel. IlonsiTHe o kapOOHOBBIX KucioTax. Kiaccugpukanus kapOOHOBBIX
KHUCJIOT: 10 TPHUPOAE YIJIEBOJOPOAHOIO pajguKaga, IO YHUCIAY KapOOKCUIBHBIX TPYIIIL.



DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCUIIbHOM rpynmbl. KapOoHOBBIE KUCIOTHI B
IIPUPOJIE.

['omonoruyeckuii  psii TNpeneNnbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. M3omepus u
HOMEHKJIATYypa.

[Tony4yenne KapOOHOBBIX KHCJIOT OKHCICHHEM aJKaHOB, aJKEHOB, MEPBUYHBIX CIHPTOB U
JIBJETUOB, a TAKXKE MMJIPOIU30M (TPUTaJIOreHAIKaHOB, HUTPUIIOB).

[Tonydyenne MypaBbUHOM KUCIOTHI B3aUMOJICUCTBUEM THIPOKCUAA HATPUS C OKCUIAOM YIJIEPOA
(II), ykcycHoli — KapOOHWJIMPOBAaHMEM METHUJIOBOTO CIUpTa M OpOXKEHUEM 3TaHOIIA,
IIPOIIMOHOBON — KapOOHWJIMPOBAHUEM ATUJICHA.

®dusnueckue cBoiicTBa KapOOHOBBIX KHCIOT, OOYCIIOBJIEHHBIE MOJIAPHBIMH MaccaMH U
BOJIOPOJIHBIMU CBSA3SIMH. [IpOTHO3 XMMHUYECKUX CBOWCTB KapOOHOBHIX KUCIOT. O0IuMe cBOMCTBA
KucnoT. Peakuum 1o  yrieBojnopogHoMy paaukany. OOpa3zoBaHue — (PYHKIMOHAJIBHBIX
npou3BOAHBIX. Peakumsa »stepudukanmu. OOpazoBaHHE TaJlOTEHAHTHIPHUIOB, AHTHIPUIOB,
aMUJI0B, HUTPUJIOB.

MypaBbuHass W YKCyCHasi KHCJOTBI, KaK IPEICTAaBUTENM MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOTHL. [ladbMUTHHOBAS M CTEAPUHOBAsI KUCIOTHI, KAK IPEACTaBUTENN BBICIINX
IpeJeNbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. AKpMIIOBas M METaKpUJIOBas KUCIIOTHI, KaK
IPEJCTaBUTENIN HENPEJENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OyieMHOBasi, JMHOJIEBas
U JINHOJICHOBAs, KaK MPEJCTaBUTEIN BBICHIMX HENPEAEIbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KucnoT. beH3oliHas u camuumioBas, Kak NpeACTaBUTENIM apOMAaTHYECKUX KapOOHOBBIX KHCIIOT.
JIByXOCHOBHbIE KapOOHOBBIE KHCJIOThl Ha Ipumepe IuaseneBoil. [IpumeHeHue u 3HaueHue
KapOOHOBBIX KUCIIOT.

Comu xap6oHOBBIX KHcIoT. Mputa. [lonydenne coseil kapOOHOBBIX KHCIOT Ha OCHOBE OOIIUX
CBOMCTB KHCIOT: B3aUMOJEHCTBUEM C AaKTUBHBIMM METAJZIaMM, OCHOBHBIMH OKCHJIaMH,
OCHOBAaHMSAMHU HWIU coiisiMU. [lomydeHue corneil KapOOHOBBIX KHCIIOT IMICJIOYHBIM THIIPOIH30M
CJIOKHBIX 3(pupoB. XHMMUYECKHE CBOWCTBA coyieif KapOOHOBBIX KHMCIOT: TUAPOJIU3 IO KaTHOHY,
peakuuy HOHHOTO 0OMeHa, MUPOJIU3, JIEKTPOJIU3 BOAHBIX pacTBOpoB. Mbuia. JKEcTKOCTh BO/IBI U
criocoOsl e€ ycrpaHeHus. [Ipumenenue cosielt KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upel. CTpoeHHE MOJEKYJI, HOMEHKJIATypa M HM30MEpHs CIIOXKHBIX 3¢upoB. Mx
¢usnueckue cBoiictBa. CrnocoObl MOJIydeHHs CIIOXHBIX 3(UPOB: peakius 3TepuPUKALHH,
B3aMMOJICHCTBHE CIUPTOB C AaHTUAPUIAMU WM TaJOreHaHTUAPUIAMH KHUCIIOT peakuuein
MOJIMKOH/ICHCAIIMM Ha TpuUMepe MOJy4eHMs MONMdTHIeHTepedTanara. XUMHUUECKUE CBOMCTBA
CIIOKHBIX 3(pUpoB: ruaponu3 u ropeHue. [IpumeHenne cioxHbIX 3PpUpOB.

Bocku u »xxupsl. Bocku, ux ctpoeHue, CBOWCTBa U KiIacCU(UKAIMS: PACTUTEIbHbBIE U )KUBOTHBIE.
buonornueckass ponb. JKupbl, HMX CTpOEHHME M CBOMCTBA: OMBUICHHE, T'HIAPHUPOBAHUE
pacTUTENBHBIX XUPOB. buonorndeckas posb )KMpOB. 3aMEHA JKUPOB B TEXHHMKE HEMUIIEBBIM
CBIPBEM.

Hemonctpauuu. [lapocrepxuessie u Ctioapra—Dbpuriaeda Moaenu aabIeruioB.

Oxucnenne OeH3anpaeruga KuciaopoaoMm Bo3ayxa. [lomydyenue QeHonpopManbIeruiHoro
nonumepa.  HlapocrepkHeBble  MOAETM  MOJIEKYJ — KapOOHOBBIX  KHMCIOT.  Tabmuma
«Knaccuduxanus KapOOHOBBIX KHCIOT». DuU3MUECKHE CBOWCTBA JTaHOIA, MporaHoia-1,
Oyranona-1. [lomyuenue ykcyHomzoamuiaoBoro s¢upa. Komnekuus opraHMYecKUX KHUCIOT.
OTHoleHNEe NMpeAeTbHBIX U HENPEAeIbHBIX KUCIOT K OPOMHOI BOJIE U pacTBOpPY NepMaHIaHaTa
kanus. [lonydenne Mpuia u3 xupa. CpaBHEHHE MOIOIUX CBOMCTB X0341iCTBEHHOr0 Mbu1a 1 CMC
B sk€cTkoi Boze. Komnekus cnoxkubix 3¢upoB. llapocrep:xHeBble MOAEIN MOJIEKYN CIOXKHBIX
3(pHUPOB U U30OMEPHBIX UM KapOOHOBBIX KHCHOT. [TojydeHue MpHUATHO MAXHYIIETO CIOXKHOTO
s¢upa. OTHOILIEHHE CIMBOYHOTO, MOACOTHEYHOr0, MAITMHHOTO Macel U MaprapuHa K BOJHBIM
pactBopam 6poma u KMnOsa.

Jlaboparopubie onbIThl. O3HAKOMIIEHHE C (DU3NYECKUMHU CBOMCTBAMHU HEKOTOPBIX MPEEeNIbHBIX
OJIHOOCHOBHBIX KHCJIOT: MypaBbUHOM, YKCYCHOW, MaciIsiHOM. OTHOLIEHHE pa3IN4HbIX KHCIOT K
Bojie. B3aumopeiicTBue pacTtBopa YKCYCHOM KUCHOTHL: ¢ MeTauioMm (Mg wmimm Zn); okcuaom
metauia (CuO); ruapokcuaom meramia (Cu(OH)2 uinu Fe(OH)3), conbro, (Na2CO3 u pactBopom



MbLTa). O3HaKOMIICHHE ¢ 00pa3laMu CI0XKHbBIX 3¢upoB. OTHOIIEHHE CIOXKHBIX 3()UPOB K BOJE U
OpPraHMYECKHUM BeleCTBaM (KpacuTelsiM). BriBeieHHE )KMPHOIO MATHA € MOMOILBIO CIIOKHOTO
a¢upa. PacTBOpUMOCTH JKUPOB B BOAE U OPTaHUYECKUX PACTBOPUTEIISX.

[Tpaktuyeckas pabora 5. MccnenoBanne CBOMCTB KApOOHOBBIX KUCIOT U UX POU3BOIHBIX.
TEMA 9. YI'JIEBOJIBI (10/13 u)

VYraesozasl. CocTaB MOJIEKYI YII€BOAOB U X cTpoeHue. Kiaccudukanus yrieBoaoB: MOHO- -,
OJIMIO- W MOJMCAaxapuipl; KETO3bl W  albJ03bl;  TETPO3bl, IEHTO3bl, I'€KCO3BL
BoccranasinBaromuye 1 HEBOCCTAHABIMBAIOIIME YIJI€BOAbl. bruonorudeckas poib yriieBOJOB U
3HAUEHUE B JKU3HU YEIIOBEKA.

Momnocaxapuabl. CTpoeHue MoJIEKyJIbl U (pu3nueckue cBoicTBa rtoko3bl. [uknndeckue hopmbl
TJIIOKO3Bl U MX OTpakeHue ¢ nomoulbio (opmyn Xeyopca. ['muko3uanbiii rugpokcmi. o-D-
rioko3a u f-D-riroko3a. Tayromepus Kak pe3ysnbTaT paBHOBECHUS B paCTBOPE IIFOKO3BI.
[Tonyyenue riaroko3pl. orocuHTe3. XUMUYECKHE CBOMCTBA: PEAKUUU MO AJIbJAETUIHON U IO
THJIPOKCHIIBHBIM rpymiaM. CIUpTOBOE, MOJIOYHOKUCIIOE U MACIISTHOKUCIIOE OPOKEHHS TIIFOKO3bI.
®pykTO3a Kak n3omep rioko3sl. CTpyKkTypa U pU3MUECKue U XMMUYECKHE CBOMCTBA.
Hucaxapunpl. Crpoenue Moisekyn aucaxapujaoB. Caxaposa. HaxoxzaeHnue B mpupone.
[Tpon3BoACTBO caxapo3bl U3 caxapHOM CBEKJBI. XMMHYECKHE CBOMCTBa caxaposbl. Jlakro3a u
MajbT03a KaK U30Mephl caxapossl. VIX CBOMCTBA U 3HAYEHUE.

[Tommucaxapuasl. CtpoeHue Mosiekyn nosnucaxapugoB. Kpaxman. CocraB M CTpOEHHE €ro
MOJIEKYJl. AMMWIIO3a U aMWIONEKTUH. XHMHUYECKUE CBOWCTBA: TUIPOJIM3 M KaueCTBEHHas
peakuusa. HaxoxzaeHue B IpuUpojie, NOJydEHUE Kpaxmalla U ero npuMeHeHue. buosornueckas
poJIb Kpaxmaia.

Crpoenue Mousiekysl LeIoa03bl. CBOMCTBA LEIUIIOJIO3bl: 00pa3oBaHUE CIOXHBIX 3(QUPOB U
IPOAYKTOB aIKWiIMpoBaHus. HuTpaTel u ameratbl LEUIIOJIO3bI — OCHOBA IOJIyYEHUs
B3pBIBUYATHIX BEIIECTB U MCKYCCTBEHHBIX BOJIOKOH. HaxosxaeHue B npupoze u e€ Ouosoruyeckas
poiib. [IpuMeHeHune 1eon03bl

Hemonctpauun. OOpasipl yrieBojoB M u3nenuil u3 Hux. llomydeHue caxapaTa KajabLus U
BBIJIEJICHUE Caxapo3bl U3 pacTBOpa caxapaTa Kajablus. Peakuus «cepeOpsHOro 3epkaiay» JUis
IIII0K03bI. Peakiium ¢ yKCMHCEpHUCTON KHUCIOTOH.

OTtHoleHHEe pacTBOPOB caxapo3bl W ManbTo3bl K rujapokcuny menu(ll). Oznakomienue c
¢u3nueckuMu cBoiicTBaMM Kpaxmaina. [lonydeHne kpaxmanbHOro kieicrepa. O3HaKOMIIEHHE C
(¢u3nYeCKUMHU CBOMCTBaMHU LIEJUTI0I03b1. [losyueHrne HUTPaTOB LIEIUTIOIO3bI.

JlaGopatopHble  ombIThl.  O3HakomjieHME C  (U3MYECKMMHM  CBOWCTBAMM  TJIIOKO3BI.
B3aumoneiictBue rmoko3sl ¢ ruapokcuaoM menu(ll) mpum komHaTHOM TemmepaType U Npu
HarpeBaHuu. KucinoTHeli rugponus caxapos3sl. KauecTBeHHass peakuuss Ha Kpaxmall.
O3HaKOMJIEHHE C KOJUIEKIIMEN BOJIOKOH.

[TpakTtuyeckas pabora 6. MccnenoBanue cBONCTB yrieBOOB.

TEMA 10. ASOTCOHEPXAIIME OPTAHUYECKMWE COEJUHEHUA (15/25 u)

Awmunsbl. [Tonstue 06 amunax. Kiaccuduxanys aMuHOB: O YHCITY YIJIEBOJAOPOAHBIX paJilKajIoB
(mepBUYHBIC, BTOPUYHbBIE, TPETUYHbBIE) U 1O UX Npupoje (amudaTHUecKue, apoMaTUYECKUE U
KUPHO-apOMaTHUYECKHUE).

ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY] AaMMHOB. l'omosjormdeckuil psn,
U30MEpHUsl U HOMEHKJATypa TMpeNelbHbIX amu(aTudeckux aMuHOB. ['oMonormueckuit psja,
M30MEpPHUsI U HOMEHKJIaTypa apoMaTHUYEeCKUX aMHUHOB.

Crioco6b1 monydeHus: anupaTHUYECKUX aMUHOB: B3aHMMOJACHCTBHEM aMMHaKa CO CHHpPTaMH,
B3aUMOJICVICTBUEM TAJIOTCHAJIKAHOB C aMMMAaKOM, B3aMMOJICHCTBHEM COJIEN AJKWJIAMMOHMS CO
ménoyamu

CnocoObl  MOJNy4eHHs  apOMaTHYECKMX  aMUHOB:  BOCCTAHOBJIEHMEM  apOMaTHYECKHUX
HUTpOCOEIMHEHUH (peakuusi 3MHUHA), B3aUMOJICHCTBUEM apOMaTHYECKUX aMHHOB C
rajieHaJIKaHaMH.

[TIporHo3 peakUMOHHOW CHOCOOHOCTM aMMHOB Ha OCHOBE HX JJIEKTPOHHOTO CTPOCHMSL.
XWMHUYECKHE CBOMCTBA aMHHOB, KaK OPraHWYECKHX OCHOBaHWU. Peakmuu 31mekTpoduibHOTO



3aMEIICHUs] apOMaTHUECKUX aMHHOB, Peakuuu oxucieHus, ankuiaupoBanus. OOpa3oBaHue
aMu10B. B3anmoneiicTBe aMMHOB C a30TUCTOM KHCJIOTOW. [IpuMeHeHne aMHMHOB Ha OCHOBE
CBOMCTB.
AmuHokuciotel. [lonstue 06 amuHokucnorax. CrTpoeHHEe MOJEKYl U HOMEHKIATypa
AMUHOKHCIIOT.
CriocoObl  NOJYy4eHHs  AMUHOKHMCIOT:  TUAPOIM3  OEIKOB, CHHTE3  HAa  OCHOBE
raJlOTeHONPON3BOIHBIX KapOOHOBBIX KHCIIOT, IHAHTHAPHHHBIA CHHTE3, OMOTEXHOJIOTUYECKHNA
croco0.
OusnuecKkue CBOHCTBA AMHHOKUCIOT. AMHHOKHCIOTBHI Kak amM{QOTepHbIe OpraHUYecKue
COEJMHEHUs: B3aMMOJEHCTBHE C KHUCIOTaMHU U LIejJoyaMM, oOpa3oBaHHE OMIIOISPHOIO HOHA.
Peaknuu srepudukanuy 1 KOHICHCALUH.
[lenTunHasgs cBsI3p W NOJUIEHTHIBI. KauecTBeHHBIE pEaKIUMM HA AMMHOKHCIIOTHI:
HUHUTHUJIPUHOBAs U KCAaHTONPOTEMHOBaHUA. [IpuMeHenne aMHHOKUCIOT U OMOJIOTHYECKasl POilb
HENTUOB.
benku. CrpykTypbl MOJIeKyJl O€JIKOB: TEpBUYHAS, BTOPUYHAs, TPETUYHAs, YETBEPTHUUHAS.
Cunre3 OenkoB. CBoiicTBa O€nkOB: JeHATypauus, TUAPOIU3, KAUYECTBEHHBIE PEAKIMH.
buonornueckne GyHKIIUU OSIKOB.
HykneunoBsle kucnotsl. [lonstue 06 azotucthix ocHoBaHUsAX. Hykinennossie kucinotel: PHK u
JHK. Hyxneorunst u ux cocrtaB. CpaBuenune JIHK um PHK u ux pomp B mnepemaun
HACJIC/ICTBEHHBIX [TPU3HAKOB OPTaHU3MOB U OMOCHHTE3€ OeKa.
Jemonctpanuu. Ousnueckue cBoiicTBa aHmiInHA. OTHOmEHHe OEH30J71a M aHWJIMHA K OpOMHOM
Boge. Koslekuus aHWwIMHOBBIX KpacuTened. l'opeHne MermnamuHa. Bsaumoneincrsue
METWJIaMUHAa M aHWIMHA C BOAOM M Kuciaoramu. OKpalluBaHUE TKAaHEW aHWIMHOBBIMU
KpacurensaMu. ['naponu3 6esKoB ¢ moMollkko nencuHa. O6HapyxeHne QyHKIMOHAIBHBIX IPYIIT
B MOJIEKYJIaX aMHUHOKHCIOT (Ha mpuMmepe raunuHa). OOHapyKeHHe aMMHOKHCIOT C IOMOIIbIO
HUHruApuHa. PacTtBopeHne u ocaxnaeHue OenkoB. JleHarypanus OenkoB. KauecTBeHHbIE
peakiuu Ha O6enku. Moaenu JIHK u pasnuunbix Buno PHK.
JlaGopaTopHble OmNbITHL. M3roToBieHHe IAPOCTEP)KHEBBIX MOJAEIEH MOJIEKYI H30MEPHBIX
amMuHOB. M3rortoBiieHue Mmojenei mpocredmmx nentuaoB. PacTBopeHue OeNKoB B BOJE U UX
koaryssus. O6HapyxeHue Oenka B KypUHOM SIHIE U MOJIOKE.
[TpakTuueckast pabota 7. AMUHBI. AMUHOKHUCIIOTHI. benku.
[TpakTtuyeckas pabora 8. neHTH(UKaLKs OPraHUYECKUX COSTUHEHUH.

Oo6masg xumud. 11 kiaace

TEMA 1. CTPOEHUE ATOMA. IIEPUOJIMYECKHUI 3AKOH U TIEPUOJUYECKAS
CUCTEMA XUMHNYECKUX DJIEMEHTOB . U. MEHJIEJIEEBA. (15 u).

Crpoenue aroma. CioxHoe cTpoeHHe aroma. JlokasaTenbCTBa 3TOrO: KATOAHBIE U
PEHTIeHOBCKUE Jy4d, (PoTod(h(DeKT, paanoakTUBHOCTb. OTKPBITHE 3JIEMEHTAPHBIX YACTHIL:
AJIEKTPOHA U HYKJIOHOB (IIPOTOHOB U HeWTpoHOB). Mogenu Tomcona, Pesepdopna, bopa.
[Tocrynatel bopa. CTpoeHue aroma B cBET€ KBAHTOBO-MEXAHUYECKUX ITPEICTABICHHUMN.

Hyxnonbl (mpoToHsl M HEWTpoHbI), Hykiauael. Ilonstue o0 m3zobapax u uzoromax. SnepHble
peaKIMU U UX YpaBHEHUS.

KopnyckynspHo-BOJIHOBOM — yaiu3M  3JeKTpoHa. [loHsTHE 3JIEKTpOHHOW oOpOuTamu U
JNEKTPOHHOTO o0naka. S-, p-, d- u f-opouranu. KeanTOoBBIe umcna. CTpoeHHE 3JIEKTPOHHOM
000JI04KH aToma.

[Topsiiok 3amoiHEHUs SJIEKTPOHAMHM aTOMHBIX OpOWTalel B COOTBETCTBHHM C MPHUHIUIIOM

MUHUMYyMa »5Hepruu, 3anperom I[laynu,  mnpaBuinom XyHpaa, mnpaBuwioM KiieukoBckoro.
OneKTpoHHbIE (HOPMYJIIBI aTOMOB U HOHOB.
Ilepnonnueckuit 3aKOH . . Menneneesa. [Ipeanoceuikn OTKPBITHS: paboThI

MPEAIIECTBEHHUKOB, PEHICHUSI MEXIYHAPOJAHOIO Che3Jja XMMUKOB B T. Kapicpyas, TUYHOCTHbBIE
kauectBa /. 1. MeHneneena.



OTKpbITHE MEPUOANYECKOTO 3aKoHa. MeHeneeBckas (HopMyIupoBKa MEPUOANYECKOTO 3aKOHA.
B3anMocBsI3b IepHOAMUYECKOrO 3aKOHA U TEOpUHU CTpoeHus aroma. CoBpeMeHHas (HOpMyIUpOBKa
NEPUOANYECKOI0 3aKOHA.

B3anMocBA3p NEpHOANYECKOrO 3aKOHA U MEpUoanYecKor cucteMsl. [lepuonndeckas cucrema u
crpoeHue aroma. PU3NYECKH CMBICI CUMBOJIMKU NIEPUOJIUYECKON CUCTEMBI.

M3MeHeHHe CBONCTB 3J€MEHTOB B IepUOJaX M Ipymnax, Kak (yHKIMsS CTPOCHUS MX aTOMOB.
[TonsiTe 06 SHEPrUM MOHU3AIMH U CPOJICTBA K AJIEKTPOHY.

ITlepuoa4HOCTh MX W3MEHEHUS METAJUIMYECKMX M HEMETAJNIMYECKMX CBOMCTB JJIEMEHTOB B
rpymnmnax U nepuojax, Kak GyHKIHs CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

3HaueHue NEepUOJINYECKOro 3aKOHa U MEPUOJUIECKON CUCTEMBI.

Hemoncrpauuu. dotorddexr. Karomusie myun (3meKTpOHHO-IydeBbie TpyOku). IlopTpers
Tomcona, Pesepdopma, bopa. Iloptperst MBanenko u ['amona; bepuenmyca, JleGepeitHepa,
Heronennca, MenneneeBa. Mogenu opOutaneit paznuanoil Gopmbl. CreKTpbl MOTJIOMIEHHUS H
UCITYCKaHHsI COCIUHEHUH XHMMHYECKHUX 3JIEMEHTOB (C MOMOILBIO CHEKTpockomna). Paznuunble
BapUaHTHl TaOJIUI] TNEPUOIUYECKOH CHUCTeMbl XHMMHYecKux osnemeHToB [I. 1. Menneneena.
OOpa3iupl OPOCTHIX BEIIECTB, OKCHUAOB M THUAPOKCHIOB 3JIEMEHTOB TPEThEro MepHoAa u
JIEMOHCTPALUS UX CBOMCTB.

TEMA 2. XUMHNYECKAS CBA3b U CTPOEHUE BEIIECTBA (14 u)

Xumuueckasi cBsa3b. [loHsTe o xumudeckoit cBsizu. OCHOBHBIE XapaKTEPUCTUKH XUMUUYECKOU
CBSI3M: DHEPIUs, JJINHA, IUIIOJIBHBII MOMEHT.

HoHHasi XMMHYECKasi CBSA3b U MOHHBIC KPUCTAIMUECKUE PEIETKH. 3aBUCUMOCTD (DPU3MYECKHUX
CBOICTB BEILIECTB OT TUIIA KPUCTAJUINYECKOU PEIIETKH.

Bo30yxnénnoe cocrosinue aroma. [lonsitue o koBajmeHTHON cBA3u. OOMEHHBIM MEXaHU3M
00pa30BaHUsl KOBAJIEHTHOM CBSA3M. DJIEKTPOOTPHLATEIbHOCTh. HampaBieHHOCTh KOBaJEHTHOU
CBsA3M, €€ KpaTHOCTb. O- U T7- CBA3U. JIOHOpHO-aKUENTOpPHBIH MEXaHHW3M O00pa3oBaHUs
KOBAJCHTHOM CBSI3U. THUIBI KPUCTAIUIMUECKUX PEUIETOK C KOBAJICHTHOM CBSA3bIO: aTOMHas U
MOJIEKYJISIpHAS.

3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKON PEIeTKH.

[Tpupoga XxMMHYECKON CBSI3M B MeTaiiax M ciuiaBax. O0mue Qu3nueckue CBOMCTBa METaJIOB:
TEIUIO- U 3JEKTPONPOBOAHOCTD, INIACTUYHOCTh, METAJUIMYECKUH 0JIeCK, MarHUTHBIE CBOWUCTBA.
Mertannuueckasi KpucTaJlsIMueckasi peméTka U €€ 0COOEHHOCTH, KaK (YHKIMS MEeTalNTM4ecKon
CBSI3H.

KomnekcHsie coequnenus. KommiekcoobpazoBanue U KOMIUIEKCHbIE coenHeHus. CTpoeHue
KOMILIEKCHBIX COEJIMHEHUI: KOMIUIEKCOOOpa3oBaTelb M KOOPAMHAIMOHHOE YMCJIO, JIMTaHJbl,
BHYTPEHHSS1 U BHEIIHSS Cephl.

Knaccugukanuss ~ KOMIUIEKCOB:  XenaTbl, KaTHOHHBbIE, AHUOHHBIE U  HEUTpasbHBIE,
AKBAKOMILJIEKChI, aMMHaKaTbl, KapOOHWIbI METaJlIOB. Homenknatypa KOMILJIEKCHBIX
COEIMHEHUH U UX CBOMCTBA. Jlucconuaius KOMIUIEKCHBIX COEIMHEHNHN. 3HaUEHHE KOMITIEKCHBIX
COEIMHEHUI U UX POJIb B IPUPOJIE.

ArperaTHble COCTOSIHUSI BemlecTB U (a3oBble mepexonabl. ['a3sl u razoBble 3akoHbI (boiis-
Mapuotra, [apns, Ieii-Jltoccaka). YpaBuenue MenneeBa-Kianelipona aas ujieanbHOro rasa.
Kunnxoctu. TexyuecTs, HcIIapeHHEe, KPUCTAIIIN3ALU.

Tépasie BemecTBa. [InaBnenue. ®azoswie nepexoasl. Cydomumanus u aecyonumanus. JKuakue
Kkpuctaisl. [lnazma

MexMoneKkynspHble  B3aUMOJEHCTBHs.  BomopogHas cBA3p M €€ Pa3HOBHIHOCTH:
MEXMOJIEKYJIIpHas U BHYTPUMOJIEKyJsipHas. Pu3nueckue CBOICTBA BEIIECTB C BOJOPOAHOMN
cBs3bto. E€ Ouonornueckas pojib B OpraHu3alldd CTPYKTYp O€NKOB M HYKJIEMHOBBIX KHCIOT.
BannepBaanbcoBO B3aMMOJEHCTBHE W €r0 THUIBL: OPUEHTALIMOHHOE, WHIYKIMOHHOE U
JTUCTIIEPCUOHHOE.

Hemonctpauuu. Kosutekuus KpHUCTAIMYECKUX BELIECTB HMOHHOTO CTPOCHMS, aMOPQHBIX
BEUIECTB W M3AeNui U3 HUX. MoJenu KpUCTAINIMYECKUX PEHIETOK C MOHHOM CBs3pi0. Mozenu
MOJIEKYJI Ppa3IM4YHOM apXUTEKTypbl. MoJenn KpUCTAUNIMYECKUX BEIIECTB AaTOMHOM U



MOJIEKYJISIPHOM CcTpyKTypbl. Kosulekuusi BeHmecTB aTOMHOIO M MOJIEKYJISIPHOTO CTPOEHUS U
maenuii u3 Hux. Iloptper Bepnepa. IlonyyeHne KOMIUIEKCHBIX OpPraHUYECKUX U
HEOPraHWYECKUX COCIMHEHMU. J[leMOHCTpamms CyXux  KpuUCTamoruaparos. Mogenn
KPUCTAIZIMYECKUX PEIIETOK MeTauioB. Bojga B pa3iMUYHBIX arperarHblX COCTOSHMAX U €€
da3zoBbie mepexoabl. Bo3roHka woga wiM OeH30MHOW KHCIOTHL. Jluarpamma «@Da3oBbie
nepexoiel BemecTsy. Moaenu monekyn JIHK u Genka.

JlaGopaTopHble OnbITHl. B3aumoseiicTBeé MHOTOATOMHBIX CIIMPTOB M TJIOKO3BI C (PETMHTOBOM
KMIKOCTBI0. KauecTBeHHble peakiuu Ha nonsl Fe?" u Fe3*,

[Ipaktuyeckas pabGora 1. IlomyyeHHe KOMIUIEKCHBIX OPraHMYECKUX U HEOPTaHUYECKUX
COCIMHEHUH U UCCIIEI0BAHUE UX CBOMCTB.

TEMA 3. JUCITEPCHBIE CUCTEMbBI U PACTBOPBI (12 u)

JucnepcHele cucTeMbl. XMMUYECKUE BEIIECTBA U CMECH. XMMHUYECKasl cUcTeMa. [ OMOTreHHbIE U
reTeporeHHsle cMecu. JlucmepcHash cUCTeMa: IUCIEepCHOHHas cpelda W JucrepcHas (asa.
Knaccugukanus 1ucnepcHbIX CUCTEM.

Abspozonu. [IponemienTel. OMynbeuu U 3mMynbraropsl. Cycnenzuu. CequmeHTanus.
Komnounusie  pactBopel. Oddext Tunpanis. IlomydeHue  KOJUIOMIHBIX — pacTBOPOB
JMICTIEPCUOHHBIM, KOH/ICHCAIIMOHHBIM M XUMHUYECKUM CIIOocOO0aMu. 305 U Koarymsinus. ['enu u
CHUHEPE3HC. 3HAUEHUE KOJUIOUIHBIX CUCTEM.

PactBopbl. PacTBOpbl Kak FOMOI€HHBIE CUCTEMBl U MX THUIBI: MOJIEKYJISPHBIE, MOJEKYISIPHO-
HOHHBIEe, MOHHBbIE. CIOCOOBI BBIPAKEHMsI KOHIIEHTPALlUU PAacTBOPOB: O00bEMHAs, MaccoBas U
MOJIbHAs! 101U PACTBOPEHHOTO BemecTa. MosipHast KOHIEHTPALKs pacTBOPOB.

Hemonctpauuu. OOpasubl JUCIEPCHBIX CHUCTEM M MX XapakTepHble Npu3Haku. OOpasibl
(KoJuIeKIIMM) OBITOBBIX U IPOMBILUIEHHBIX a3p030Jied, SMyJibcuil U cycneH3uid. [Ipoxoxnenue
Jdy4ya CBeTa uepe3 KOJUIOMJIHBbIE M MCTHUHHbIE pacTBOpbl (3ddext Tunpanst). 3aBUCHMOCTh
pacTBOPUMOCTH B BOJE TBEPIBIX, KXUAKHUX M Ta3000pa3HBIX BEIIECTB OT TEMIIEPATYPHI.
[TonydeHne mepechlLlEHHOIO pacTBOpa THOCYJb(ara HAaTpuss W €ro  MIHOBEHHas
KPUCTAJUIU3aLUs.

JlaGopaTopHble  ONBITHI.  3HAKOMCTBO €  KOJUIGKIMSMHM  IHILEBBIX,  MEIMLIHUHCKUX
1 OMOJIOTHYECKUX Tejel u 3omei. [Tomyuenue koitongHOro pactBopa xiopuaa xenesza(lll).
[IpakTuyeckas pabora 2. PacTBOpMMOCTb BellecTB B BoJe U (akTOpbl €€ 3aBUCUMOCTH OT
pa3IUYHbBIX (PAKTOPOB.

[TpakTrueckas pabota 3. Ouncrka BOZbI (buIbTpOBaHUEM, JUCTWILISLUEN
U IIEpEKPUCTAIA3ALUEH.

[TpakTuyeckas pabora 4. IIpuroToBieHrne pacCTBOPOB PA3ITUUHOM

KOHIICHTpaLUH.

[Tpaktuyeckas pabora 5. OnpeneneHne KOHIEHTPALUN KUCIOTHI TUTPOBAHUEM.

TEMA 4. 3AKOHOMEPHOCTMU ITPOTEKAHU S XUMHUYECKUX PEAKIIMIA U ®U3KKO-
XUMHUYECKUX [MTPOLIECOB (14 u)

OCHOBBI XMMHUYECKON TEpMOJMHAMUKHU. XUMHUYECKas TepMoJIMHaMuKa. TepMoanHaMuyeckas
cucrema. OTKpBITasd, 3aKpbITasi, W30JUPOBAHHAs CUCTEMbl. BHYTPEHHsS DJHEprus CUCTEMBI.
OHTaNbNMs, WK TEeIUlocoJepkanue cucreMsl. [lepBoe Hauano tepmoguHamuku. M30XopHbIN U
n300apHbIi porecchl. TepMOXUMHUYECKOE YpaBHEHUE.

Onranbnus. CtannapTHas sHTaNbNUA. Pacuér sHTanenuu peakuuu. 3akoH ['ecca u ciencteus us3
Hero. DHTponus. Bropoe u TpeTbe Hauana TepmoauHaMuku. CBoOoHast sHeprus ['n66ca.
CkopocTe XHMHMYECKHX peakuuid. IIoHATHE O CKOpOCTM peakuuu. OHEprus aKTUBALMM U
AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JAEWCTBYIOUMX Macc. KuHeTnueckoe ypaBHEHHE U
KOHCTaHTa CKOPOCTH XUMHYECKON peakuu. [Topsiok peakuuu.

@akTophl, BIMAIOLIME HAa CKOPOCTb T'OMOT€HHOM peakUuu: NpUpoJa M KOHLEHTpauus
pearupyromux BeIIeCTB, TeMmmeparypa. TemmneparypHblii koapdunuent. YpasHenue C.
AppeHnnyca.

@akTophl, BIUSIOLUIME HAa CKOPOCTh TE€TEPOr€HHOM pEeaKIMH: KOHLEHTpalus pearupyrormx
BEULIECTB U IJIOLIA/Ib UX COITPUKOCHOBEHUS



OcHOBHBIE MOHATHS KaTaIMTHUECKONM XMMMM: KaTaJu3aTopbl U KaTajlu3, TOMOIEHHBIH U
reTepOreHHblN KaTaln3, IPOMOTOPBI, KATATUTUUECKHUE A1l U HHTUOUTOPBL. MexaHu3M JeicTBUsA
KaTaJIu3aTopoB.

OcHOBHBIE  THIIBI ~ KaTaju3a: KHUCIOTHO-OCHOBHOM, OKHCIHUTEIBHO-BOCCTAHOBUTEIbHBIMN,
METAJUIOKOMIUIGKCHBI W KaTalu3 MeTajuiaMH, (epMeHTaTUBHBIA. DepMeHTH, Kak
Ouosornyeckre KaTajan3aTopbl OEIKOBOM MPUPOJIBL.

Xummnueckoe paHoBecue. IlonsTHe 00 00paTMMBIX XMMHYECKHX Ipoleccax. XHUMHYECKOe
paBHOBECHE M KOHCTaHTa paBHOBecus. (CMelleHHME XMMHYECKOTO PAaBHOBECUS H3MEHEHHEM
KOHIICHTpALUX BEIECTB, U3MEHEHUEM JIaBIICHUS U TEMIIEPATYpHI.

JemoHcTpanuy. DK30TEPMHUYECKHE IPOLECCHl HA IPUMEPE PaCTBOPEHHUS CEPHOW KHUCIIOTHI B
BOJIE. DHIOTEPMHUYECKHE IPOLECCHl Ha INPUMEPE PACTBOPEHHUs cojiell amMMoHus. l3yuenue
3aBUCHUMOCTH CKOPOCTH XMMMYECKON pEaKIMH OT KOHLEHTPALMU BEUIECTB, TEMIIEPATypPhI
(B3aumojielicTBHE THOCYNb(aTta HATPUS C CEPHOM KHUCIIOTOMW), MIOBEPXHOCTH COMPUKOCHOBEHUS
BEIIECTB (B3aUMOJACHUCTBUE COJISIHOM KHUCIOTHI C IpaHyJaMH M IOPOLIKaMHU AJIOMUHUS MWIU
nuHka). [IpoBeneHne KaTalUTUYECKUX peaKLUUM paslIoKEHUs NEpOKCHIa BOJOPOJA, TOPEHUs
caxapa, B3aUMOJICHCTBUA HOAA U amoMuHuA. Koppo3us xeie3a B BOZHOHN Cpelie C YPOTPOIIMHOM
u 6e3 Hero. HaOmronenue cmemienus xumudeckoro paBHoBecus B cuctemax: 2NOz <> N2Og,
FeClz + KSCN < Fe(SCN)s + 3KCI.

JlaGopaTtopHblit onbIT. 3HAKOMCTBO ¢ Koyekueit CMC, conepskaiux 3H3UMBI.

[TpakTtuyeckas pabota 6. M3yyeHue BAMSHUSA pa3iMyHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuuu.

TEMA 5. XUMMWYECKHE PEAKIINHU B BO/JHBIX

PACTBOPAX (21 u)

CaoiicTBa pacTBOPOB 3JIEKTpoJMTOB. Boma — cnaOblif snexTposnnT. KaTHOH ruapokcoHwus.
HNonnoe npousseneHue Boabl. HelTpanbHas, kucinoTHas W wieno4Has cpeasl. Ilonstue pH.
Bopoponnsiii nokazarens. Mupukaropsl. Pons pH cpensl B mnpupojse ¥ KU3HU YEITOBEKA.
HoHHBIE peakiuu U yCI0BUS UX IPOTEKAHUS.

PanHue npencraBieHus 0 KUCIOTaX M OCHOBaHMX. KHCIOTBI M OCHOBaHMS C MO3ULIMUA TEOPUU
ANEKTPOJUTUYECKON Aucconnanuu. Teopuss KUCIOT W OCHOBaHMM bpencrema—IJloypu.
ConpsikEHHBIE KUCIOTHI M OCHOBaHMsI. AMQOIHTBHI.

Knaccupukanus xucinor u crnocoObl  ux mnoiydeHus. OOmue XHUMHUYECKHE CBOMCTBA
OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT: PEAKLUU C METAJJIAMU, ¢ OKCUJIAMU U TUIAPOKCUIAMU
METAJIJIOB, C COJISIMM, cO cnupTaMu. OKHUCIUTENbHbIE CBOMCTBA KOHLEHTPUPOBAHHON CEPHON U
A30THOM KHCIIOT.

Knaccudukanus ocHoBaHMil M crnocoObl uX mnoaydeHus. OOmMe XHWMUYECKHE CBOMCTBA
LIEJIOYEH: PeaKIUU ¢ KUCIOTaMU, KUCIOTHBIMA U @aMOTEPHBIMUA OKCHJIAMHU, COJISIMU, HEKOTOPBIMU
MeTaJlJlaMlM ¥ HEMeTaUlaMHM, C OpraHM4eCKMMH BeIIeCTBaMU (TaJIOMI0IPOU3BOJHBIMU
YIJI€BOAOPOAOB, (heHoJOoM, >XKUpamMH). XHMUYECKHE CBOICTBa HEPaCTBOPUMBIX OCHOBAHMIA:
peakuuMyu ¢ KHUCIOTaMH, peaKkIMH pAa3JIoKEHUs M KOMIUIEKCOOOpa3oBaHUS. XUMHYECKHE
CBOMCTBa OECKHMCIOPOJHBIX OCHOBAaHMM (aMMHaka UM aMHHOB): B3aUMOJIEHCTBHE C BOAOH U
KHCJIOTaMU.

Knaccugukanus cosneit opraHuueckuil W HeopraHMYeckux KucioT. OCHOBHBIE CITOCOOBI
noJlydeHus:  cojed. XUMHUYECKHE CBOMCTBAa COJIEH: pa3jIOKEHUE IIpU  HArpeBaHMM,
B3aMMO/ICICTBHE C KUCIIOTaMU U LIEJI0OYaMH, JPYTUMH cosiMU. JKECTKOCTH BOJBI U CLIOCOOBI €€
YCTpaHEHHS.

I'maponus. Ilonstue rugponusa. ['miaponus coneid u ero KinaccUpUKalMs: OOpaTUMBIA U
HeoOpaTUMBIH, 110 AHUOHY U 10 KaTHOHY, CTYeHYaThli. Y CUIIEHHE U MOJaBlIeHne 00paTuMOro
ruponusa. HeoOpaTumeblil ruipoian3 OMHApHBIX COETUHEHUH.

Hemonctpauuu. CpaBHEHHE DSJIEKTPOIPOBOJHOCTH PAaCTBOPOB AJIEKTPONUTOB. (CMelleHue
pPaBHOBECHsI AMCCOLMAIIUM CIA0BIX KUCIOT. MHIUKATOpPBl U M3MEHEHHE UX OKPAaCKU B Pa3HbIX
cpemax. BzammopnelcTBHME KOHLEHTPUPOBAHHBIX A30THOM M CEPHOM KHCJIOT, a Takke
pa30aBIeHHOI a30THOW KUCIOTHI C MeIbI0. Peakius «cepeOpsHOro 3epKaa JUisi MypaBbUHOU



KUCJIOTBL. B3auMozencTBue aMmmuaka 1 METUJIaMUAHA € XJIOPOBOAOPOAOM U Bojou. [lomyuenue u
CBOMCTBA pacTBopa rujapokcuaa Hatpus. [lomydeHue mMplUia M M3ydeHHE Cpeabl €ro pacTtBopa
uHAnKaropamu. ['uaponus kapOoHATOB, CyIb(PATOB U CHIIMKATOB IIEIOYHBIX METAJUIOB, HUTpaTa
ceunua(ll) unu nuHKa, XJI0pHIa AMMOHHSL.

JlaGopatopHble ombIThl. Peakmum, uaynme ¢ oOpa3oBaHHEM OCajKa, ra3a WIA BOJIBI, JUIA
OpPraHUYECKUX M HEOPraHMYeCKUX IMEeKTponuToB. CBOICTBa CONSIHOM, pa30aBIeHHON CEpHON U
YKCYCHOM KHCJIOT. B3ammopeicTBue ruapokcuaa Hatpus ¢ coysimu: cynbdatom meau(ll) u
xjaopugom ammoHus. [lonyuenue u cBoiictBa ruapokcuaa meau(Il). CpoiicTBa pacTBOpOB cojieit
cyneata Memu u xinopunma skenesa(lll). MccnemoBanue cpenbl pacTBOPOB C  TOMOIIBIO
WHAUKATOPHOU OyMaru.

[Tpaktuyeckas padora 7. MccaenoBanue CBOWCTB MUHEPATIbHBIX U OPTaHUYECKUX KHCIIOT.
[TpakTnueckast pabora 8. [lomyuenue coneil pa3nUYHBIMU CIIOCOOAMH U HCCIEAOBAaHUE UX
CBOMCTB.

[TpakTrueckas pabota 9. ['uaponu3 opraHuYecKuX U HEOPraHMYECKUX COSAMHEHUN.

TEMA 6. OKUCJIUTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI (13 u)
OkuCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [[oHsATHE 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmusix. Cremenb oxucieHus. llporecchl OKHCIIEHHST M BOCCTAaHOBJICHHS. Baxkueime
OKHUCJIUTEIM W BOCCTAHOBHUTEIH. MeToHa 3IEeKTpOHHOro OanaHca AJis COCTABICHUS ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM. MeTo/ibl MOHHO-3JIEKTPOHHOIO OanaHca (MeTon
nonypeakuuii). OKUCIUTETHHO-BOCCTAHOBUTENIBHBIE TOTECHITHAIIBI.

Onexkrponu3. [loHsATHE »AyeKTposM3a KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IpOIlECCca,
MIPOTEKAIOLLEr0 HA 3JIEKTPOIax. DJIEKTPOJINU3 PaACITIaBOB AIEKTPOJIUTOB.

DNEKTPOIN3 PacTBOPOB BJIEKTPOJUTOB C MHEPTHBIMU 3JIEKTPOAAMH. OJIEKTPOJIU3 PacTBOPOB
3JIEKTPOJIMTOB C M AKTUBHBIM  aHoAoM. lIpakThueckoe 3HauYeHHE  AJIEKTPOJIU3a:
AIIEKTPOXUMHUYECKOE IOJIy4YEeHHE BEIIECTB, AJIEKTPOXMMHYECKass OuYuCTKa (paduHUpOBaHHE)
METaJIOB, T'aJIbBAHOTEXHUKA, TajlbBaHOIUIACTHKA, TaJIbBAHU3ALIUS.

XUMHYECKHE MCTOYHUKUA ToKa. [anbpBaHmdeckue »diaeMeHTbl. CTaHAapTHBIA BOJOPOIHBIN
snekTpoa. CraHaapTHbIE 3JEKTPOJAHbIE NOTeHIHUAIbl. COBPEMEHHbIE XMMUYECKHE HCTOYHUKU
TOKa: OaTapeilku U aKKyMYJISITOPBHI.

Koppo3us metannoB u crocoOsl 3amuthl oT He€. [lonstue o xoppo3uu. Buiubl xoppo3uu mno
XapaKTepy OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX MIPOLECCOB: XUMHUECKas U DJIEKTPOXUMHUYECKAs].
CnocoObl 3alUThl METAJUIOB OT KOPPO3WHU: MPUMEHEHHUE JIETHPOBAHHBIX CIUIABOB, HAHECEHUE
3aIIUTHBIX ~ TOKPBITHH, W3MEHEHHE COCTaBa WM  CBOWCTB  KOPPO3HMOHHOW  CPEIbI,
ANEKTPOXUMUUYECKHE METObI 3aIIUTHI.

Hemonctpauuu. Boccranosnenue oxcuma menu(ll) yrmem u Bomopomom. BoccranoBieHue
JUXpoMara Kajgusi STUJIOBBIM cHUpTOM. OKHCIWUTENbHBIE CBOWCTBA JUXpoMaTa Kajwusl.
OxucneHue anbaeruia B KapOOHOBYIO KUCIIOTY (peaklus «cepeOpsHOro 3epKajia» WM PeaKius
¢ rtunmpokcunom wmenu(Ill). Onextponmm3 pactBopa cynbdara wmenu(Il). CocraBnenue
raJbBaHUYECKHUX dJIeMeHTOB. KOppo3us MeTayuioB B pa3iuYHBIX YCIOBUSIX U METOJIBI 3aIIUTHI OT
HEE.

JlaGoparopHble ombITHL. B3anMopelicTBUe METaUIOB C HEMETalJIaMH, a TakKe C pacTBOpamMH
coJied W KHUCIOT. B3auMoaeicTBrEe KOHLIEHTPUPOBAHHBIX CEPHOW M a30THOM KUCIOT C MEIBIO.
OxucnuTenbHblE CBOMCTBAa N€pMaHraHaTta Kajius B pa3auuHbIX cpefax. O3HaKoOMmIIeHHE C
KOJUIEKIIMEH XUMHYECKUX HCTOYHUKOB TOKa (0aTapeiKu, CBUHIIOBBIC aKKYMYIIATOPHI U T. 11.).
TEMA 7. HEMETAJUJIBI (40 1)

Bonopon. JIBoWCTBEHHOE MOJIOKEHHE BOJOpPOJAa B NEPUOAMYECKON CHUCTEME XUMHYECKHX
anemeHTOB: B I-A u VII-A rpynnax. M3otons! Bonopoaa.

Haxoxnaenne B npupoae. CTpoeHre MOJEKyIbl, (pU3ndeckre CBOHCTBA. XMMHUYECKHE CBOHCTBA
BOJIOPOJIa: BOCCTAHOBUTEJNIbHBIE (C Oo0Jiee AIIEKTPOOTPHUIIATEIbHBIMA HEMETAIJIAMH, C OKCUJAMU
METAJIJIOB, THIPUPOBAHUE OPTraHUYECKHUX BEIIECTB) M OKUCIHUTENbHBIE (¢ MeTammamu |-A u I1-A
rpymm). [lomydenne Bomopona: B yabopatopuu (B3aMMOJEHCTBHEM KHCJIOT C METaNIaMH) U
MIPOMBINIIEHHOCTH (KOoHBepcueid). [IpuMeneHune Bogopoa.



I"anorensl. OnemenTsl VIIA-rpynnel — rajoreHsl: CTPOEHHE aTOMOB M MOJIEKYJ, TaJOTeHbI-
MIPOCTHIE BELIECTBA, COETMHEHUS: CPABHUTENbHAS XapaKTepPUCTHKA.

['anorensl B mpupoze. 3aKOHOMEPHOCTH M3MEHEHHUs (U3NYECKUX U XUMHYECKUX CBOMCTB B
VIIA-rpynne: B3auMOJEiCTBHE TajlOT€HOB C MeETalllaMH, HEMETallJIaMH, CO CIOXHBIMU
HEOpPraHMYECKUMHU U OpraHWYeCKUMU BellecTBaMu. [losryuenue u npuMeHeHue rajloreHoB.
CtpoeHue MoOJeKya U (U3NYECKUE CBOICTBA TallOT€HOBOJIOPOAOB. XHMHUYECKHE CBONCTBA
raJIOTEHOBOJIOPOAHBIX ~ KHUCJIOT: KHCJIOTHBIE CBOWCTBA, BOCCTAHOBUTEJIBHBIE CBOWCTBA,
B3aMMOJICIICTBHE  C OpraHMYeCKHMMH  BellecTBaMu.  [lomyueHue  rajoreHoBOJOPOJIOB.
["anorenuapl. KauecTBeHHbIE peaklMy Ha rajlOre€HU 1-UOHBI.

Oxkcunpl xyopa. Kucnopoacoaepxaiiue KucioTsl xjgopa. Conu KUCIOPOJCOIEPKAIINX KUCIOT
xyopa. [lomydeHne 1 NpuMeHEHHE BaXKHEUIINX KUCIOPOAHBIX COCAMHEHUH XJI0PA.

Kucnopon. Oo6mas xapakTepucTuka 3neMeHToB VIA-rpymmsbl.

Kucnopo: HaxoxaeHUe B MPUPOJIE, MOIydeHUE (71a00paTOpHBIE ¥ IPOMBIIUICHHBIE CIIOCOOBI) 1
buznyeckue cBoHCTRA.

XUMHYECKHE CBOMCTBA KHUCIOPOJA: OKUCIMTENbHBIE (C IPOCTHIMM BEIIECTBAMHU, C HU3IIUMU
OKCHJAMH, C OPraHMYECKUMU U HEOPraHMYECKUMH BEIECTBAMH) M BOCCTAHOBHUTENBHBIE (C
dTopom). ObacTH MPUMEHEHHUS.

O30H. Haxoxnaenue B npupoje. Gusnyeckue u XxuMuyeckre cBoicTBa o30Ha. Ero nonydenue u
npuMeHeHue. Poiib 030Ha B )KMBOH ITPUPOJIE.

CtpoeHue MOJIEKYNIbl MEpPOKCHIA BOAOPOAa, €ro (Qu3mueckrne M XUMHYECKHE CBONCTBA
(oxkMCIUTENBbHBIE U BOCCTaHOBUTENIbHBIE). [loyueHre u npuMeHeHue NepoKCuaa BOAOPOIa.
Cepa. Haxoxnenue cepsl B npupojie. BajeHTHbIE BO3MOXXHOCTH aTOMOB CEpbl. AJUIOTPONUS
cepbl. dusnueckue cBONCTBAa pOMOUYECKOM cepbl. XUMUYECKUE CBOWCTBA CEPbI: OKUCIIUTEIbHbIE
(c Meramnamu, C BOJOPOJOM M C MEHEe JIEKTPOOTPUIIATEIbHBIMU HEMETaUIaMU) U
BOCCTaHOBUTEJIbHbBIE (c KHUCJIOPOJIOM, KHUCJIOTaMU-OKUCIIUTEIISIMU), peaxkuuu
JTUCTIPONIOPIIMOHUPOBaHU (co ienodamu). [Tonydenne cepbl 1 00J1aCTH IPUMEHEHUSI.

CrpoeHre MOJIEKYJIBI M CBOHCTBa cepoBojopona: (usndeckue, (HU3NOIOTHYECKUE U
xummuueckre. CepoBOAOPOJ], KaK BOCCTAHOBUTENb, €0 MolydeHue u npuMenenue. CynbQuabl u
X XUMHUYECKHE CBOMCTBA. Pacro3HaBanue Cyab(uI-HOHOB.

CepHUCTBIH Ta3, ero puU3nYecKkue CBOMCTBA, MONTYYCHHE U MPUMEHEHHEe. XUMUYECKHE CBONCTBA
okcuna cepri(IV): BoccTaHOBUTENBHBIE (C KHCIOPOIOM, OpPOMHOM BOJIOM, IEPMAaHTaHATOM KaJvs
U CEpOBOJIOPOZOM) M CBOMCTBA KHCIOTHBIX OKCHJOB co Iieiaodamu. CepHHCTas KUCIOTa U e
COJIN.

CepHblil aHruapua, ero ¢Qusnueckue CBOWCTBA, MONYYEHHE U IMpPHUMEHEHHE. XUMHUYECKUe
cBoiictBa okcuaa cepbl(VI), Kak OKHCIUTENS] W THUIOMYHOTO KHUCIOTHOro okcunaa. CepHas
KHCJIOTa: CTpOeHHE M (u3MuecKkue cBoilcTBa. XMMHUYECKHE CBOWCTBA pa30aBlieHHOM CepHOM
KHUCJIOTBI: OKHMCIIUTENIbHbIE U OOMEHHBIE U OKHCIMUTEIbHBbIE CBOMCTBA KOHLIEHTPUPOBAHHOM.
[TonydyeHue cepHON KHCIOTHI B MPOMBINUIEHHOCTH. (OO0JIaCTH MPUMEHEHUS! CEPHOM KHUCIOTHI.
Cynbdatsl, B TOM uncie ¥ Kynopochl. I'uapocynbgaTtel. Puznyeckue U XMMHUUYECKUE CBOMCTBA
coJjiei cepHoii kucioThl. Pacno3sHaBanue cynbdar-aHMOHOB.

A3zot. O6mias xapakrepuctuka sneMeHToB VA-rpymmsl. A30T. Ctpoenue atoma. Haxoxnenue B
npupone. Pusndeckue cBocTsa. OKUCIUTENBHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA. [lomyuenue
U IIPUMEHEHUE a30Ta.

CrpoeHre MOJIEKyJIbl aMMHaka, ero ¢usndyeckue cBoiictBa. OOpazoBaHHE MEXMOJIEKYIIPHON
BOJIOPOJIHOM CBSI3U. XMMHYECKHE CBOMCTBA aMMHAKa KaK BOCCTaHOBUTEINSI. OCHOBHBIE CBOMCTBA
aMMMaka Kak  JJeKToHojoHopa. KowmmiekcooOpa3zoBaHne ¢ ydyacTMEM  aMMMaKa.
B3aumopeiicTBie aMmmmuaka ¢ OpraHM4eCKMMHE BEIIECTBAMU U C YTJIEKUCIBIM ra3oM. llomyuenue
U npuMeHeHne ammuaka. ColM aMMOHHS: CTPOCHHE MOJIEKYN, (HU3UYECKUe U XUMHUYECKUe
CBOMCTBA, IPUMEHEHUE.

Coneo6pasyromnue (N203, NO2, N2Os) u nHeconeobpaszyrommue (N0, NO) okcuabl. Ix cTpoenue,
buznyecKkue 1 XuMHUYECKHE CBONCTBA.



A30THCTast KUCJIOTa U €€ OKUCIUTEIbHO-BOCCTAHOBUTENbHASA ABOMCTBEHHOCTh. COJIM a30TUCTOM
KHCJIOTBI — HHUTPUTHL. CTpoeHHE MOJEKYIbl M (PU3NUECKUE CBOMCTBA a30THOW KHCIOTHL. E&
XUMHUUYECKHE CBOMCTBA: KUCIOTHBIE U OKUCIUTEIbHBIE B PEAKIUAX C METAJIaMU U HEMETaJlIaMH,
peaklMy CO OPraHMYECKUMH U HEOPraHMYECKUMHU coeAMHEHUsIMU. [lonydyenne a30THOM KUCIOThI
B IIPOMBIIIUVICHHOCTH U JabopaTopuu U €€ nmpumeHeHue. Hurpatel (B TOM 4KCIie U CEIUTPHI), UX
dusznueckue M XUMHUYECKHE CBOMCTBA. Tepmuueckoe paszioxkeHUe HUTpaToB. [IpuMeHeHue
HUTPATOB.

®ochop. Crpoenne aroma u amioTponus ¢ocdopa. Pusznueckue CBOICTBA AIOTPOMHBIX
MoaudUKaMii U WX B3aUMONEpeXopl. XHUMHYECKHE CBOMCTBa Qocdopa: OKHCIUTEIbHBIC (C
MeTaJlJlaMH),  BOCCTAHOBHUTEINbHBIE (C  0oJiee  ANEKTPOOTPHULATENBHBIMU  HEMETaJUIaMu,
KHCIIOTAMU-OKUCIIUTEISIME, OEPTOJIECTOBOM COJIBIO) U TUCIIPOIIOPIIUOHUPOBAHUS (CO MIEIOYAMH).
Haxoxnenue B mpupoje u ero nonyuenue. ®ochuH, ero cTpoeHue u CBOMCTBA.

Oxcunbl pocdopa(lll) u (V). docdopubie KUCAOTH, UX PU3HUECKUE U XUMHUECKUE CBOMCTBA.
[Tonryuenue u npumenenue optodochoproit kucaoTsl. Conu opToPocHopHON KUCIOTHI U UX
MIpUMEHEHUE.

Yrinepon. Yriepon — sneMeHT [VA-rpynmel. AioTpomHbie MOAMGUKAIIMU yIiiepoaa, HX
NoJIydeHue u cBoiicTBa. CpaBHEHHUE CBOMCTB anMasa u rpadura.

XUMHYECKUE CBOWMCTBA YTiepoja: BOCCTAHOBUTEIbHBIE (C TaJOreHaMu, KHCIOpPOJOM, CEpOid,
azoroMm, Bojaou, oxcugoMm wmeau(ll), KucrOoTaMH-OKHCIHUTENSIMH) W OKHUCIUTEIbHBIE (C
MeTaJlJIaMH, BOZOPOJIOM U MEHEe IIEKTPOOTPULIATEIbHBIMU HEMETaJIaMu ). YTJIepo/1 B IPUPOJIE.
Oxkcup yrinepona(ll): crpoenne MoiieKysbl, CBOWCTBA, OJy4YEHUE U IPUMEHEHHE.

Oxkcup yrinepona(lV): ctpoeHne MoeKysbl, CBOMCTBA, MOMyUYE€HUE U IPUMEHEHHE.

VYronpHas kucinora u e€ Coiau: KapOOHAThl M TUAPOKApOOHAThl, — HMX MPEACTaBUTENN U
IIPUMEHEHUE.

Kpemunii. Kpemnuit B npupone. Ilomydenune u npuMmeHenne KpemHus. Dusmyeckue u
XUMHYECKHE CBOWMCTBA KPHUCTAUIMYECKOTO KPEMHUS: BOCCTAHOBHUTEIbHBIE (C TaJOr€HaMU,
KHCJIOPOJIOM, PaCTBOPaMH IIEI0YEH U IIaBUKOBOW KUCIIOTHI) U OKUCIUTENbHBIE (C METalIaMu).
Oxkcun kpemuusi(lV), ero cBoiictBa. KpemnueBas xkuciora u e€ conu. CunukarHas
MPOMBIIIUIEHHOCTb.

Hemonctpauuu. Ilonmyuenne Bomopona u ero coiictBa. Komnekuwust «Il'anoreHsl — mpocTbie
BemecTBay. [lonydeHue xjaopa B3aMMOJEHCTBUEM MEPMAHTaHATA KaJWsl C COJSHOW KHUCIJIOTOM.
[TonyyeHnue conssHOM KHUCIOTBI U €€ CBOMCTBA. OKHCIMUTENbHBIE CBOMCTBA XJIOPHOW BOJBI.
OrtbenuBatoliee 1eHCTBUE KaBeIeBOW BoAbl. ['opeHue cnuuku. B3peIB nerap/ibl WM MHCTOHOB.
[TonyyeHnue kuciopoja pasioKEHHUEM IepMaHTraHaTa Kainus U HuTpata Hatpus. [lomyuenue
OKCHJIOB U3 MPOCTHIX U CIOKHBIX BellecTB. OKUCIEHHE aMMHUaKa C IIOMOILBIO HHIUKATOpa U 0e3
Hero. PasnoxkeHue mnepokcuaa BOAOPOJA, €ro OKUCIUTEIbHBIE CBOWCTBA B PEAKLUHUH C
ruapokcuaoM xene3a(ll) u BocctaHoBUTENbHBIE CBOWCTBA C KUCIIBIM PACTBOPOM I€pMaHraHaTa
kanud. ['openue cepbl. B3aumoaeicTBue cepbl ¢ METAUIAMU: AIFOMUHUEM, IIUHKOM, >KEJIE30M.
[Tomydyenue cepoBOAOpO/Ia M CEPOBOAOPOMAHON KHUCIOTHI. JloKazaTenbCcTBO HaMUUs Cyab(u-
noHa B pacTBope. KadecTBeHHBIE peakiuu Ha Cylb(PUT-aHHUOHBL. CBOWCTBA CEPHOM KHUCIOTHI.
KauecTBeHHsle peakuuu Ha CyiabQUT- U cylbdar-aHnoHbl. CXeMa MPOMBIIIEHHON yCTaHOBKHU
bpakMOHHON TeperoHkn Bo3ayxa. I[lomydeHne W pa3ioXkeHHEe XJIOpHAa aMMOHHUS.
KauectBennass peakius Ha w#oH ammoHus. [lomyuenume oxcunma aszora(IV) peaxiueit
B3aMMOJICUCTBUSL MEAU C KOHIEHTPUPOBAHHOW a30THOM KHUCIOTOW. B3ammopeincTue okcuiaa
azota(IV) c Bogoii. Paznoxkenune HuTpaTa HaTpus, TopeHue 4€pHoro nopoxa. ['openue docdopa,
pactBoperne okcuna Gocdopa(V) BBome. KauectBeHHas peaknust Ha ¢ocdar-aHHOH.
Konneknuss wmuHepanbHbIX yaoOpeHuid. Kosuiekius NpuUpONHBIX COEIWHEHUN yTIepoja.
Kpucrannmaeckue pemérku anmasa u rpadurta. AgcopOius okcuaa azora(IV) akTuBUpOBaHHBIM
yrieM. BoccranoBnenune okcuma meau(ll) yrmem. O3HakomiieHHE C KOJIJIEKIIHEH MPUPOIHBIX
CUJIMKATOB U MPOJYKIMENW CHUIMKATHOM NPOMBINUIEHHOCTU. [loydeHne KpeMHUEBOM KHUCIOTHI
B3aUMOJICVICTBUEM PACTBOpA CHJIMKATa HATPUs C CUIIBHOW KHCJIOTOM, paCTBOPEHUE KPEMHUEBON
KHCJIOTHI B IIENOUH, PA3JI0KEHNE MTPU HATPEBAHUH.



JlaboparopHble ombITHl. KauecTBEHHBIE pPEAKIUM HA TalOTeHUI-HOHBL. (3HAKOMIICHHE C
KOJUIEKIIMEeH MPUPOAHBIX coeAMHEHUU cepbl. KauecTBeHHas peakius Ha Cyiab(haT-aHUOH.
ITomy4yenue yriekuciioro rasa, B3auMOECHCTBUE MPaMOpa ¢ COJISTHOM KUCIIOTOW M MCCIIEIOBaHUE
ero cBoiictB. KauecTBeHHas peakiius Ha KapOOHAT-aHUOH.

[TpakTuaeckas pabota 10. [TonydueHrne OKCUIOB HEMETAIIIIOB U UCCIICIOBAHUE UX CBOWCTB.
[Tpaktrueckas padota 11. [lomydyeHue ra3oB u ucciae0BaHUE UX CBOMCTB.

TEMA 8. METAJUJIbI (33 u)

[[{erounble MeTabl. [lonokeHne MIENOYHBIX METAILUIOB B NEPUOJUYECKON CUCTEME JIEMEHTOB
J. . MenneneeBa U CTPOGHHE HMX AaTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS (UINYECKUX U
XUMHYECKHX CBOMCTB B 3aBHCHMOCTH OT aTOMHOTO HOMEpa MeTaijia (M3MEHEHHE IUIOTHOCTH,
TEMIEpaTyp TUIABJICHUS W KUICHHS, peakiuii ¢ BOAOH). EnuHu4yHOe, ocoOeHHOE M ofIiee B
peakuMsaX € KHUCIOPOJIOM, JAPYTMMHM HEMETAJJIaMU, XUIAKAM aMMHAKOM, OPraHUYECKUMHU U
HEOPraHWYECKUMHU KUCJIOTAMU U JIp. COEAMHEHUsIMU. HaxoxaeHue B IpUpoie, UX NOIYYEHUE U
IIPUMEHEHUE.

Okcubl, uX nojayyeHue u cBorctsa. [énoun, nx cBoiicTBa U MPUMEHEHUE.

Conu 1menoYHbIX METAILIOB, UX MPEACTABUTEIN U 3HAYCHUE.

Mertamnst [b-rpynmer: meas u cepedpo. CTpoeHne aToMOB MeJIU U cepedpa.

®u3nuecKkue 1 XMMHUYECKHE CBOMCTBA 3THX METAJJIOB, UX IMOJYYEHUE U IpUMEeHeHue. Menp u
cepedpo B mpupoje.

CaoiicTBa U npuMeHeHue BakHenmux coenunenuit: okcuaoB meau(l) u (1), cepedpa(l); coneit
meau(ll) (xmopuna u cynedara) u cepedpa (propuna, HUTpaTa, XpomMara u anerara).

bepunnuii, Mmarauii U mEnoyHo3emenbHble MeTauibl. [lojiokeHne B mepuogudyeckol cucreme
anemenToB [I. 1. MenzneneeBa u crpoeHuss atoMoB MetayuioB |lIA-rpynmel. Haxoxnaenue B
npupoje, noaydeHue, pusnveckre U XMMHUECKHUE CBOICTBA, MPUMEHEHHE MIENI0YHO3EMETbHBIX
METaJUIOB U UX BAXXHEUIINX COCIUHEHUHN (OKCUIOB, TUAPOKCHUIOB U COJICH).

Bpemennas u mocTosiHHasE >KECTKOCTb BOJBI M CIIOCOOBI YCTpaHEHHUS KaXKIOrO0 W3 THIIOB.
HNoHuTsl.

Huuk. Ilonoxenue B mnepuoanueckou cucreme sneMeHToB [l M. MenzaeneeBa u cTpoeHus
aToMOB 1MHKA. Ero (u3udeckune m xumudeckue cBorictBa. HaxoxxaeHue B mpupo/e, MoTydeHue
Y IPUMEHEHUE [IMHKA.

Oxkcut, TUAPOKCHUT U COJIM IIMHKA: UX CBOMCTBA M TIPUMEHEHUE.

Amomunuii. [lonoxenue B nepuogudeckoit cucreme anemeHToB [[. . MenaeneeBa u ctpoeHus
aToMoB amioMuHus. Ero ¢usmyeckue u xumuueckue cBoicTBa. Haxoxkaenwe B mpupone,
MOJIy4YeHHE U MPUMEHEHHE ATFOMUHUS.

Okcut, TUAPOKCHU U COJIM aTFOMHUHUS (B KOTOPBIX aTIOMHUHHUI HaXOIUTCS B BUJIE KaTHOHA U
QITIOMHUHATHI): UX CBOMCTBA U puMeHeHne. OpraHnyecKrue COeTMHEHHs aTFOMUHUA.

XpoM. Ilomoxenue B mepuommyeckoil cucreme siemeHToB [ . MennaeneeBa u CTpoeHHs
aToMoB xpoMa. Ero ¢gusndeckue n xuMmuieckue cBoiicTBa. HaxoxaeHue B mpupoe, morydyeHue
Y IPUMEHEHUE XPOMa.

CBoiicTBa, NOJIy4eHUE U TPUMEHEHHUE BAXKHEHIINX COEAMHEHUSI XPOMa: OKCUAOB U THAPOKCUJIOB
Xpoma, AUXPOMATOB U XPOMATOB IIEJIOYHBIX METAJUIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U THJIPOKCHUIOB XpOMa OT CTENEHH €ro
OKHCJICHUS. XpOMAThI U JUXPOMAThl, UX B3aUMOINEPEXO/Ibl 1 OKUCIUTEIIbHBIE CBOMCTBA.
Mapraneu. Ilonoxenue B nepuoguyeckoit cucreme sneMeHToB [. 1. Menneneesa u crpoeHus
aToMOB MapraHma. Ero ¢usmyeckue u XuMuyeckue cBOMCTBAa. HaxoxkneHue B MpHUpPOJE,
MOJIy4YeHUE ¥ MPUMEHEHUE MapraHIa.

[Tonydyenue, CBOWCTBA W MPUMEHEHHE BAKHEHIIUX COCJUHEHWN MapraHiia: OKCHUIOB H
THJIPOKCUIIOB, COJIeH MapraHima B pa3inuuHod creneHu okucieHus. Conum wmapranna(VIl),
3aBUCHUMOCTh UX OKHUCIIUTEIIBHBIX CBOMCTB OT CPEbI pacTBOPA.

Keneszo. Ilonoxxenne B mepuonmueckoi cucreme auieMeHToB /[l 1. MenneneeBa u crpoeHus
aToMoB Xkeine3a. Ero ¢usnueckue u xummueckue cBoiictBa. Haxoxxienue B mpupoie, nojirydyeHue
(uyryHa ¥ cTan) U ImpUMEHeHue kene3a. [lomyueHue, cBOWCTBA U NMPUMEHEHHE BaKHEHIIHX



coenqunenuit xeneza(ll) u (Il1): oxcumoB, ruapokcuaos, coneil. KoMmruiekcHbIe cOeIMHEHUS
Keresa.

Hemonctpauuu. OOpasmbl MIETOYHBIX METAIJIOB. B3anMoseicTBHe INENOYHBIX METaIoB C
BOJI0M. Peakius okpammBaHus JIaMEHU COJISIMU IIET0YHbIX MeTaiuioB. O0pa3ubl meranios |1A-
rpynmsl. Bzaumoneicresue Kajibluys ¢ BOJOW. ['opeHre mMarHus B BOJ€ U TBEPIOM YIIIEKHCIOM
rase. KauecTBeHHbIe peaklMM Ha KaTHMOHBI MarHus, Kajuplus, Oapus. Peakuum oxpamuBaHus
1aMeHu coisiMu MetamwioB |IA-rpynnel. [lomyuenue x€cTKoil BOAbI U yCTpaHEHHUE KECTKOCTH.
[Tomyyenue u wuccienoBanue cBoricTB ruapokcuaa xpoma(lll). OxkucnurenbHble CBOMCTBA
muxpomara Kanus. OKuCIUTENbHBIE CBOMCTBA NMEpMaHTraHaTa Kajus. JlabopaTopHbIE OIBITHI.
KagecTBeHHbIE peak[ui Ha KATHOHBI MeJIU U cepedpa

[ToyueHue M wHcciaelOBaHUE CBOMCTB THMIPOKCHJA LMHKA. B3auMonelicTBHE allOMHUHHUSA C
pacTBOpamMH KHUCJIOT M Iienoded. IlosydeHne um u3ydeHue CBOMCTB THAPOKCUAA ATIOMUHUA.
Komnexkuust sxenesoconepxamiux pya, 4yryHa U crand. [lonmydeHue HepacTBOPUMBIX
TUAPOKCUOB XKeEJIe3a U U3y4YEeHUE UX CBOMCTB. [lonydeHre KOMIIJIEKCHBIX COEUHEHUM JKee3a.
[Ipaktuyeckas pabora 12. Pemenue sKcrnepuMeHTaNbHBIX 3amad 1o Teme «llomydenue
COEIMHEHUI METAJUIOB U MCCIIEA0BAHNE UX CBOMCTBY.

[TpakTideckass padora 13. PermeHne 3KCIEpUMEHTAIBHBIX 3a7ad MO TeMaM: «MeTauibl» |
«Hemeraiby.

TemaTH4yeckoe MUIIAHNPOBAHUE
10-11 kiace

No Hassanue paznena Kon IIp Kon
uaec aKT TPOJ
TBO ud BHBI
9aco ecK e
B ue pabo
pab ThI
oT
bl
1 BBenenue B opraHnueckyro 6 1
XUMUIO
2 Teopus ctpoeHHst OpraHUYEeCKUX 6
COE€IMHEHUN
3 OCo0EHHOCTH CTPOCHUS H 12 0

CBOMCTB OPraHUYECKUX
coenuHeHni. Mx knaccudukanus

4 TeopeTnueckne OCHOBBI, 8 0 1
MEXaHU3MBbI U 3aKOHOMEPHOCTH
NPOTEKaHUs peaKkLuit
OPraHNYECKHX COCTMHEHUN

5 YraeBogoposast 33 1

6 l"anoreHonpoun3BoIHBIE 9 1
YTJI€BOAOPOIOB

7 Cnuptbl. DeHobI 15

8 Anbaeruapl 1 KETOHBI 7

9 KapOoHOBBIE KUCIIOTHI U 17 3 1
CIIOKHBIE YPUPBI

10 A30TCcozIepKalIe COETUHEHMUS 13 2

11 Kupsbl 3 1

12 VYrineBoasl 9




13

AMuHOKHCIOTEL. IlenTHm!.
benku

10

14

HYKHCI/IHOBHG KHCJIOTBI

15

IIpupoaHbIE HCTOYHUKH
YII€BOIOPOAOB

16

HOJII/IMepBI " NOJIMMCPHBIC
MaTCPHAJIbI

17

3ammra OKpy>Karomieil cpeibl oT
BO3/ICHICTBUS BPEIHBIX
OpTraHU4YCCKUX BCIICCTB

18

Crpoenue atoma. Ilepuoanueckuii
3aKOH M MEPUOINYECKasi CUCTEMA
XHUMHYECKHX dj1eMeHToB JI. 1.
Meupeneena

15

19

XUMHUYECKas CBSI3b M CTPOCHHE
BemecTBa(

14

20

I[I/ICHepCHBIe CUCTCMBbI U paCTBOPLI

12

21

3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX PEAKIHi U (HU3UKO-
XUMHYECKHUX MPOIECCOB

14

22

XVMHYECKUE PEeaKlui B BOJHBIX
pacTBopax

21

23

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC
IMpoueCChl

13

24

Hemeramsl

40

25

Meranisl

33

PesepBHOE Bpems

Hroro

345

23

12

KaJ'ICHI[apHO'TCMaTI/I‘leCKI/Iﬁ IIJ1aH

i 10 xknacca (yriyOnéHHbIN ypoBeHb) 5 4 B Hell., Bcero — 175 4

No
ypoKa

Tema ypoka

[ara o
TUIaHy

Jlata
(haxkTuyeckas

Tema 1. BBeneHue B Oprann4eckyro Xxumuio (6 1)

[IpenMer 1 3HaYE€HHE OPraHUYECKON XUMUH.

Vcropust 3apoKaeHUs U Pa3BUTHS OPraHUYECKOU




XUMHU.

OTINYUTENLHBIE MMPU3HAKH OPraHUYCCKUX

3 COCTUHEHUN.

4 [TpryrHBI MHOTOOOpA3Usl OPraHMYECKUX COCIMHEHUIN
IIpakTnyeckas padora Ne.1. KauectBeHHOE

5 ompeieseHue yriepoaa, BOJI0poaa U XJIopa B
OpPraHMYECKUX BEIIECTBAX.

6 Pemenue 3a1a4 Ha BBIBOA (hOPMYIT OpraHUYECKUX
BEIIECTB 10 NPOJYKTAaM UX CTOPaHUS

Tema 2. Teopusi crpoeHusi OpraHudecKux coequHeHui (6 4)

7 [TpennocbuIKyu BOSHUKHOBEHHS TEOPUU XUMHUECKOTO
CTPOEHHSI BEIIECTB

8 OcHOBHBIE TIOJIOKEHUS U CIEACTBUS TEOPUN
xuMudeckoro crpoenusi A.M. bytieposa.
Pa3Butre Teopun XMMHUYECKOIO CTPOCHHS.

9 CoBpeMeHHbIE NPECTABICHUS O CTPOSHUU
OpraHM4yecKux coeauHenuil. zomepus

10 Buasl uzomepuu.

11 CocraBieHue CTpyKTYpHBIX (hOpMYII H30MEPOB

12 Ku3nb, HayyHas ¥ 00IIECTBEHHAs AESITEIbHOCTD
A.M.bytnepoa

3. Oco0eHHOCTH CTPOEHHS U CBOMCTB OPraHMYeCKUX
coequnenuii. Ux knaccupuranus (12 1)

13 CoCTOSIHHE JICKTPOHOB B aTOME.

14 CocTraBiieHne IEKTPOHHBIX (POPMYI U CXEM aTOMOB

15 BanenTHoe cocTosiHuE aTOMOB XUMUYECKUX
3JIEMEHTOB.
Pa3Butune TeopeTruecKux MpeacTaBIeHuN 00

16 3JIEKTPOHHOM CTPOEHUH OPTaHUYECKUX COECTUHEHUM.
XapaKkTEepUCTUKN KOBAJICHTHOM CBSI3H.
Pa3BuTHe TeopeTHUeCKNX MPEICTaBICHUN O

17 IIPOCTPAHCTBEHHOM CTPOCHUH OPraHUYECKUX
coeauHeHuil. ' mGpuau3anyst aTOMHBIX OpOUTATIEH.

18 Knaccudukanus opraHuyecKkux coeIMHEHUH.

19 Homenknarypa opraHnueckux COeJMHEHHM

20 N3omepsl. CocTaBiieHue CTpYKTYpHBIX (hopmy,
Ha3BaHMN BEUIECTB, KJIacCU(UKAINs BEIECTB.

21 MeTopl nccie0BaHNsl OPraHNYECKUX COEINMHEHUIN
Pemenue 3a1ay Ha HaxXOXKAEHHE MOJIEKYIISIPHOMN

22 (opMyIIbI BelIECTBA MO0 U3BECTHBIM MACCOBBIM J10JIIM
HJIEMEHTOB

23 O0600111eHIEe 3HAaHUH IO TEME.

24 3aueTHOE 3aHATHE IO TEME

4. TeopeTnyeckne 0OCHOBbI, MEXAHNU3MbI M 3AKOHOMEPHOCTH

NPOTEKAHUS peaKUnii OpPraHnyecKux coeqnHenui (8 1)
o5 Teopen:mecxne OCHOBBI ITPOTEKAHUsI OPTaHUYECKHUX
peaxkuil.
26 Karanuzatopsl. Bunsl karanuza
27 OcobenHoctu OpraHMIecKHX peakuuii. [Ionarue o
MEXaHU3MaxX PeakIHi.
28 PanykanbHbl U HOHHBIN pa3pblB KOBAJICHTHOMN CBA3U




Knaccudukanust opraHmueckux peakiuii 1mo

29 MEXaHU3MY IPOTEKaHUS

30 Knaccudukanus opraHmuecKkux peakiui mo
HANpaBJICHUIO U KOHEYHOMY Pe3yJabTaTy

31 O0001menue 3HaHui 110 TeMam 1—4.

32 Kontponbnas padora Ne 1.

5. YraeBoaopoasl (33 1)

33 [TpenensHbIe yriaeBoaoposl. CTpoeHne MOIEKYI
ankaHoB. ['oMosiornueckuit psiji anKaHoB.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
ankaHoB. Kongopmepol (kongopmayus,).

5 Homenknarypa 1 n3omepusi alkaHoB.

36 duznyecKkue U XUMUUECKHE CBONCTBA aJIKAHOB.

37 [Tomy4yeHue u NprUMEHEHUE ATKAHOB.

38 CrpoeHre MOJIEKyJI IUKIIOATKAHOB, (PU3UIECKUE
CBOICTBa, KOHpopMayus YuxkioaiKkanos

39 XVMHYECKHE CBOWCTBA UKIIOAIKAaHOB. [[puMenenue.
HenpenensHbie yraeBogopoast. 'omonoru u

40 HU30MEpBI

a1 CtpoeHue Momnekyn ankeHoB. M3omepus.
Howmenkiiarypa ajgkeHoB.

42 Du3nKKe CBOICTBA U MPHUMEHEHHE AJTKEHOB

43 XUMHYECKUE CBOMCTBA alKeHOB. [Ipasuno B.B.
MapxrosHnurosa.

44 Crioco6b! nostyyeHust ajakeHoB. [IpuMeHeHne aaKeHoB.

45 IIpakTHyeckas pva60Ta Ne 2. [lony4yeHue 3TuICHA U
M3YYEHHUE €r0 CBOWCTB.

46 Ankanuensl. Ctpoenue mosnekyn. Homenknarypa.

47 du3ndecKkue 1 XUMHYECKHE CBOMCTBA AJIKAUEHOB.

48 ITpupoaHbIil U CUHTETUYECKUN KaydyKu. Pe3nHa.

49 Anxunbl. Ctpoenue Moinekyin. Mzomepus u
HOMEHKJIaTypa

50 du3nyecKkue 1 XMMUYECKUE CBOMCTBA alleTUIICHA

51 ITony4yeHnue u npuMEHEHUE AIKUHOB.

52 O060011eHMEe 3HAHUH O MPEIeNIbHBIX U HeNpeaeTbHbIX
YIIIEBOJIOPOAAX

53 Pemenue pacueTHbIX 3a1a4u Ha BBIMHCIICHHS 110
YpaBHEHHUSIM XUMUYECKHX PEaKITHi

54 ApomaTuyeckue yrieBoaopoasl (apensl). benszon

55 CrtpoeHne MoJIeKyIbl 6eH301a.

56 duznyeckue 1 XUMUYECKHE CBOMCTBA OeH301a

57 ['omonoru 6enzona. 3omepust 1 HOMEHKIIATypa.

58 OpuenTHpytolee JeiicTBrue 3aMecTuTeneil B
OEH30JIbHOM KOJIBIIE.

59 XUMHYECKHE CBOMCTBA TOMOJIOTOB OEH3071a.

60 [TpumeHeHne OEH30J1a ¥ €0 TOMOJIOTOB

61 ['eHeTHueCKast CBS3b YTICBOJOPOIOB.

62 O600611eHMe 3HaHMH 110 TeMe «YTJIEBOJIOPOIBDY

63 Penenue 3a1a4 Ha BBIYMCICHUS IO XUMUYECKHM




YPaBHEHHUSAM C UCTIOJIb30BAaHUEM MOHATUHN «OOBEMHBIE
OTHOILIEHHUSI Ta30BY», «OTHOCUTENIbHAS TUIOTHOCTh
ra3oB»

Pemenue 3a1a4 Ha BBIBO MOJIEKYIISIPHOM (pOPMYIIBI

64
BEIECTBA.

65 3aueT mo Teme «YTIEBOAOPOIbDY

Tema 6. I'anoreHonpon3BoAHbIE YII€BOI0POI0B (9 1)

66 OYHKIMOHAIbHBIE TPON3BOIHBIE YTIIEBOJAOPOJIOB

67 ["anorenoankanpl. CTpoeHHe, HOMEHKIIATypa U
HU30MEPHSL.

68 Dur3nYeCcKUe U XUMAYECKUE CBOMCTBA
raJIOreHOAIKAHOB

69 ["anoreHoankaHbl. Jxo102uyecKas pov
2a102eHONPOU3B0OHBIX ANIKAHOS.

70 ["anmoreHaKeHBI.

71 [TpumeHeHue ranoreHonpon3BoAHbIX. CHHTE3BI Ha
OCHOBE QJIKWJITAJIOT€HUIOB.

72 O0001enne 3HaHUH IO TEMaM 3, 6.

73 Pemenue pacuéTHBIX 3a1a4.

74 KonTponbnast paborta No 2.

7. Cniuptsl. ®enodnl (15 u)

75 [Tonstue o cnuprax. Knaccuduxanms, HoMeHKIaTypa
¥ U30MepUs CITUPTOB.

76 W3omepust OHHOATOMHBIX CITUPTOB.

77 ["'omonoruyeckuit psi IpeaesbHbIX 0JHOATOMHBIX
CITUPTOB

78 CtpoeHue MOJIeKyIbl, PU3NYECKUE CBOWCTBA CITUPTOB.

79 XYMHUYECKUE CBOWCTBA OJIHOATOMHBIX CIIHPTOB.

80 [Torydenue ¥ MpUMEHEHHE MPEICTBHBIX
OJIHOATOMHBIX CIHPTOB.

81 [TpakTrueckas padota Ne 3. Cunre3 OpoMdTaHa U3
ATaHOJA

82 [Tpocteie a¢ups

83 MHOT0aTOMHBIE CITHPTHI.

84 3amuTa npoekToB Ha TeMy «CIUPTHI B MPUPOJIE U
JKU3HU YEIIOBEKA)

85 3amuTa mpoekToB Ha TeMy «CIUPTHI B MPUPOJIE U
JKU3HU YEIIOBEKA)

86 ®enonsl. Cocras, crpoenne. du3nueckue CBOCTBa

87 Xumndeckue cBoiicTBa ¢enona. [lonyuenue,
MPUMEHEHHE

88 ['eHeTnyeckas CBSI3b U3YYCHHBIX KJIACCOB COSAMHEHUM
Pemenne pacueTHBIX 33724 Ha BRIYUCIICHUE MacChl

89 (komuYecTBa BeUIECTBa, 00bEMA) MPOAYKTA PEaAKIIHH,
€CJIM N3BECTHA Macca MCXOHOTO BEIIeCTBa,
COJIEpIKaIIero onpene’aeHHyIo IO TpuMecei

8. Asnbaernabl U KeTOHbI (7 4)

90 Anpaeruapl. CocTaB, HOMEHKIIATYpA, KJIacCHPHUKAIuS,
HU30MEpHs

91 Oco0eHHOCTH ANEKTPOHHOTO CTPOESHUS allbJIETUIOB.




92

duznueckre 1 XUMUYECKHE CBOMCTBA ajIbJIETHIOB.

Baxxnelimue npeacraBuTeNn ajabIeruIo0B.

93
Dopmarbaeru. AneTaabIerul.

94 [TomydyeHnue u NpuMEHEHUE AJIbJICTHIOB

95 Kertonsl. CBoiicTBa, OIy4YE€HHE U TPUMEHEHUE.

96 O06o0061IeHne o TeMe «ABIACTUIBI U KETOHBD)

9. Kap6oHOBBIe KMCJIOTBI H CJ10KHbIE 3(pupsl (17 4)

97 [Tonsitue o kapOoHOBBIX KucnoTax. Kiaccudukanus
KapOOHOBBIX KHCIIOT.
[IpenenbHbIE OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI.

98 CocraB, HOMEHKJIATypa, pacmpoCTpaHEHUE B PUPOJIE,
dbuznyeckue cBoNCTRA.

99 XHUMHUYECKUE CBOMCTBA MIPEAEIBbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT.

100 [Tony4yenne KapOOHOBBIX KHCIIOT

101 IIpakTnyeckas paﬁonl Ne Zj [Tonydyenue ykcycHoOM
KHCJIOTHl M U3y4eHUE €€ CBONCTB.

102 OTtaenpHbIC PEACTABUTENHN OAHOOCHOBHBIX
npeeTbHBIX KApOOHOBBIX KUCIIOT.

103 Mpina.

104 HenpenenbHble 0THOOCHOBHBIE KAPOOHOBBIE KMCIOTHI

105 OTtaenpHbIC IPEICTABUTENN JBYXOCHOBHBIX,
ApPOMATUYECKHUX M MMPOYMUX KApOOHOBBIX KHUCIIOT

106 IIpakTuyeckas paﬁonl Ne il ITonyyenue ykcycHou
KHCJIOTHI M U3y4eHUE €€ CBOWCTB

107 Perenne sxcriepuMeHTaIbHBIX 337a4 10 TEME
«Kucnopoaconepkamue COeTUHEHUSD)

108 CrnosxHble 3(hupbl KAPOOHOBBIX KUCIOT.

109 IIpakTuyeckas padora Ne 5. Cunres sTHianerara.

110 FeHemquKVa;[ CBSI3b MU3YUEHHBIX KIIACCOB
COEZIMHEHUH.
Pemenne pacu€THbBIX 33129 Ha BEIYUCIICHUS 110

111 XUMUYECKUM YPaBHEHUSM, €CIU OJTHO U3
pearupyromunx BenIecTB B3SITO B H30BITKE

112 O0600611eHMe 3HaHUH 0 TeMaM 7-9.

113 Konrtponsnas pabora Ne 3.

10. A3oTcoaep:kammue coennuenus (13 )

114 Awmunsl. CoctaB, knaccudukanus, u3omepus,
HOMEHKJIaTypa

115 CTpoeHHE U XUMHUYECKUE CBOWCTBA AMUHOB.

116 [TpuMeHeHMe U TTOJTyYyeHHE BaXKHEUIITNX
annpaTHIECKUX aMUHOB.

117 AHUINH — NPEACTaBUTEND APOMATUYECKUX AMUHOB.

118 [TpuMmeHeHre U noJay4YeHne aHuInHA.

119 IIpakTyeckas padora Ne 6. VccnenoBanus cBOWCTB
aHMIINHA

120 AMUIBI KUCIIOT. I:IonyquHe, dusnveckue u
XUMHYECKHE CBOWCTBA.

121 I'eTepollMKIINYECKUE COEAMHEHHUS.

122 [TupyMHUIMHOBBIE M TyPUHOBBIE OCHOBAHMSI




TabakokypeHHe U HapKOMaHHUs — yrpo3a KU3HU

123 4eJI0BEKa. 3aIluTa MPOEKTOB 110 TEME.
IIpakTnyeckas padora Ne 7. Pemenue
124 OKCIIEPUMEHTABHBIX 37121 110 TeMe «XapakTepHble
CBOICTBA MU3yYEHHBIX OPraHUYECKUX BEIIECTB U
Ka4eCTBEHHBIC PEAKIINH HA HUX).
125 0O000menue 3Haauii no reme 10.
196 3a4eTHBIN YPOK MO TeMe «A30TcoaepKanme
COCIMHEHUS
11. XKupsi (3 1)
197 X(I/IIBBI — TPUTIHUIEPUIBI: COCTAB, CTPOCHHE,
CBOIICTBa
128 JKupbl B )KU3HU YeIIOBEKa U YEeJIOBEYECTBA. 3aIINTa
IPOEKTOB
129 IIpakTnyeckas padora Ne 8. [losyueHue mbina u3
JKUPOB.
12. Yraesoasbl (9 u)
130 [Tonsitue 06 yriaeBonax. [Ipouecc porocunTesa.
131 I'moko3a. CTpoeHHEe MOJIEKYIIBI.
132 CBolicTBa U IPUMEHEHHUE TITFOKO3bI
133 [TpeBparieHus riIr0KO3bl B OpPraHu3Me YellOBeKa.
3amuTa NpoOeKTOB.
134 OTtaenpHbIE IPEICTaBUTENN MOHO- U OJIMIOCaXapHJI0B
135 Caxapo3a
136 Kpaxmai v riaukoreH.
137 [emtrono3a. Hutpate! v aneraTsl NEUIIOIO3bL.
[Tpumenenue
138 O6006meHne 110 TeMe «YTJIEBOJIBI»
13. Amunokuciaorsl. [entuasl. beaxu (10 1)
139 AmMunHOKHCH0THL. COCTaB, CTPOEHUE, H30MEPUSL.
140 dusnyueckue U XMMUYeCKHe CBOWCTBA AaMUHOKHCIIOT.
141 PacnpocTpanenne aMHHOKHCIIOT B TIPUPOJIE, HX
NOJy4eHUE U TPUMEHEHHE.
142 [Menrruapt 1 momunentuabl. HaxoxneHwne B mpupoae u
ux OMOIOTHYecKas pob.
143 benku. Cocras, cTpoeHue
144 OU3NKO-XUMHUYECKHE CBOMCTBA OEIIKOB.
145 IIpakTuyeckas padora Ne 9. [Ipurorosnenue
pacTBOPOB OEJIKOB M U3YUYEHUE UX CBOMCTB.
146 EnuHcTBO OMOXMMHUUYECKUX PYHKIIMHA OEJIKOB, KUPOB
U YTJIEBOJIOB
IIpakTuyeckas padora Ne 10. Pemenune
147 AKCIIEpUMEHTANIbHBIX 3a/1a4 1o Teme «BemecTa
KHBBIX KIIETOK.
148 O06o06meHne 3HaHui 1o Teme «BelecTBa JKUBBIX
KJICTKOK»
14. HykyenHoBbie KUCJAOTHI (5 4)
149 HyxienHoBbIe KHCIOTHI — OMONOIMMEPHI
150 HyxenHoBble KHCIOTH M OMOCHHTE3 OerKa
151 Wcropus otkpertus JTHK




152 O06o06menue 3Hannit o temam 11-14.
153 Kontponbras padota Ne 4.
15. IlpupoaHble HCTOYHUKH YTIJIeBOA0POAO0B (7 1)

154 Hedtp 1 mpoaykTh €€ nepepaboTku

155 Kokcoxumuueckoe npon3BoICTBO

156 [TpupoaHbIi ¥ MONYTHBIM HEPTAHOM Ta3bl.

157 [TpoMBIIICHHBIH OPraHUYECKU CHHTE3.

158 CuHTEe3 MeTaHoJI1a ¥ 3TAaHOJIa.

159 ITpon3BOICTBO YKCYCHOM KHCIIOTHI

160 O06o006menue 3HaHui o Teme «IIpupoansie
WCTOYHUKHU YTIIEBOJOPOJIOBY

16. IlotuMepsbI M OJIMMEpPHbIE MaTepHAJbI (9 )

161 OO0111e MOHSTHS O CHHTETUYECKHUX
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX.

162 Mexanu3m peakuuu nojmmepusanuu. Peakuns
MOJIMKOHICHCAIIHH.

163 [TnacTmacchrl.

164 CHHTETHYECKHE KayuyKH.

165 CHHTETHYECKHE BOJIOKHA

166 IIpakTyeckas padora Ne 11. Pacno3naBanue
J1aCTMAcCC

167 IIpakTuyeckas padora Ne 12. Pacno3naBanue
BOJIOKOH

168 [ToHsiTHE 0 KOMIIO3ULIMOHHBIX MaTepHaax

169 O606menne o Teme «llonmumeps! U TOTMMEpHBIE
MaTepuaIbhy

17. 3ammTa oKpy:Kaw1ei cpeabl OT BO3/1eiiCTBUS BPeIHbIX
OpPraHMYecKux BemecTs (6 1)

170 IToHsTHE O XUMHUUECKOI SKOJIOTUH

171 YFHCBOHOpOE[LI, BpEIHBIE JIJIs 3I0POBbsI UETIOBEKA U
OKPY>KaIOIIEH CpeIbl

179 BnusHue Ha OKpyXaroU[yto cpey NpOU3BOIHBIX
YTJIEBOJIOPOIOB

173 O0600611eHMe 3HaHUK o TeMaM 15-17

174 3aiuTa NpoeKTOB 110 TEME

175 Pemenne pacueTHbIX 3a71a4.

KanenmapHo-reMaTnueckuil IiaH

st 11 ximacca (yriryOna€HHBIN ypoBeHB) 5 1 B Hell., Bcero — 170 4.

[ara Hara

Tema ypoka
MIaHupyemas | pakTudeckas

TEMA 18.




Crpoenue atoma. [lepuoguyeckuii 3aKOH U MEPUOAUYECKAs CUCTEMa XUMUYECKUX
sanemenToB JI. . MenpgeneeBa(154)

1 Ctpoenue atoma

2-3 | CtpoeHue aToMHOTO siyipa. M3otomnsl. SlnepHble peakuun

4-5 | CocTostHUE DJIIEKTPOHOB B aTOME.

6-8 | DnekTpoHHBIE KOH(UTYPAIIUU ATOMOB

9 CrtpoeHue aToMa U MEPUOJTUUECKHI 3aKOH
. 1. MennieneeBa

10 | Crpoenue aroma u meprHOAMYECKAst CUCTEMA
. Y. Menpeneena.

11- | TlonoxxeHwust 3JIeMEHTa B IEPUOAUYECKON CUCTEME U €T0

12 | cBoiicTBa. 3HaUEHUE MEPUOINYECKOTO 3aKOHA

13- | O6o6mmenue u cucreMaTu3anys 3HaHUH 10 TEMe

14 «Ctpoenue aroma. [lepuoandeckuii 3aKoH u
MEPUOINYECKasi CHCTEMa XUMHUECKUX AIIEMEHTOB
J1. 1. MennieneeBa»

15 | KorrpoapHas padora 6 1mmo Teme «CTpoeHue aToma.
[Iepnonnueckuil 3aKOH U IEPUOIUYECKAS CUCTEMA
XUMHYECKUX d1eMeHTOB [l. 1. MeHaeneeBa»

TEMA 19.
XuMmudeckas cBsi3b U cTpoeHue BemiectBa(14q)

16 | MonHas xumMuieckas CBsI3b

17- | KoBaneHTHas XUMHUYECKas CBSA3b U MEXaHU3MBI €€

18 | obOpazoBanms

19- | KoMmIuiekcHbIe COeIMHEHUS

20

21- | Knaccudukanusi 1 HOMEHKJIaTypa KOMIUIEKCHBIX

22 | coenlWHEHUH, TMCCOLMALIMA UX B paCTBOpaxX. 3HaAUCHUE
KOMIUIEKCHBIX COeTMHEHNUI

23 | Metannnyeckast XMuMU4ecKasl CBsI3b

24 | ArperatHble COCTOSIHUS BEIIECTB U (ha30BBIE TIEPEXOJIBI

25 MesxMoleKyIIsipHbIe B3auMoAencTBUsA. BotopoaHas cBs3b

26 | IIpakTuueckas
pabora 13

27- | O60OIIeHHE U CUCTeMAaTH3aIHs 3HAHHUI 110 TeMe

28 | «XuMHuecKas CBA3b U CTPOCHUE BEILIECTBA»

29 | KourpoabHas pabora 7 1mmo Teme «XUMHAYECKAS
CBSI3b U CTPOEHUE BelIecTBa»

TEMA 20.
JlucniepcHble cucTeMbl M pacTBOpHI (124)

30 | JlucnepcHble CUCTEMBI U UX Kiaccu(uKanus

31 | I'pyOoauciepcHbIe CUCTEMBI

32 ToHKOAMCTIEPCHBIE CUCTEMBI

33- | PactBopbl. KoHIeHTpaus pacTBOPOB U CLIOCOOBI €€

36 | BBIpaOKEHHS

37 | Ilpaktuueckas

pabora 14




38 | [IpakTuyeckas
pabora 15
39- | OGoO0uieHue U cucTemMaTu3alys 3HaHuil 1o Teme
40 | «/lucriepcHbIE CHCTEMBI H PACTBOPBID»
41 | KourposabHas pabora 8 mo teme «J/lucnepcusie
CHCTEMBI ¥ PACTBOPED
TEMA 21.
3aKOHOMEPHOCTH MPOTCKAHHUS XMMUYCCKHX PEaKIi 1 (PU3NKO-XUMHUECKUX
niporieccoB(14u)
42 OCHOBBI XUMUYECKOW TepMOIMHAMUKH. [ToHsiTHE
00 PHTAJIBIIUU
43- | OmnpeneneHue TEIIOBBIX AP (HEKTOB XMMHUYECKUX PEaKITHi.
45 | 3akoH I'ecca
46- | HampaBiieHHE MPOTEKAHMSI XUMHUYECKUX PEAKIIUH.
47 | Ilonstue 06 sHTpONIUU
48 | CKOpOoCTh XUMHUYECKUX pEaKIuil
49- | dakTopkl, BIUSAIOMNAE HA CKOPOCTh TOMOT€HHBIX U
50 | reTeporeHHBIX peaKIuu
51- | Karanu3 u kaTanu3aTopbl
52
53- | XuMHUecKoe paBHOBECHE
54
55 | [IpakTuueckas
pabora 16
TEMA 22. XumMuueckue peakiiiy B BOJHBIX pacTBopax (214)
56 | Bona kak cnaOslii a5ekTpoutT. Bogopoaublil moka3aTens.
CBoiicTBa pacTBOPOB DIIEKTPOIUTOB
57- | KucnoTsl 1 OCHOBaHMSI C O3UIUM PA3HBIX
58 | mpeacraBneHuii u reopuit. [Ipotonuruueckas Teopus
59- | Heopranmdeckue u opraHM4eCKUe KHCIOTHI B CBETE
61 | TeopuU MEKTPOTUTHICCKOHN JTUCCOIHAIINH
Y IPOTOJIUTHYECKON TeOpHH
62 | IIpakTrueckas
paborta 17
63- | Heopranuyeckue u opraHu4ecKrue OCHOBAHUS B CBETE
65 | Teopuu PNEKTPO-TUTHUECKON AUCCOIMALINU
Y IPOTOJIMTHYECKON TEOPUU
66- | Coxu B cBeTE TCOPUU IICKTPOTUTHUSCKOHN JTUCCOIHAIINH
67
68 | [IpakTudeckas
paborta 18
69- | ['maponu3 HeOPraHMYECKUX COSTMHECHUIN
71
72- | IlpakTHueckas
73 | pabora 19
74- | O6001IeHre U CUCTeMAaTU3alus 3HAHUN TI0 TeMaM
75 | «3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIUN 1




(U3NKO-XMMHUYECKUX IPOLIECCOB» U
«XUMHYECKUE PEaKIIH B BOJHBIX PaCTBOPaX)»

76 | KourposbHas pabora 9 mo remaM «3aKOHOMEPHOCTH
[POTEKAHMS XUMUUECKUX PEAKIU U (PU3UKO-XUMHIECKUX
MIPOLIECCOBY» M «XUMHUECKUE PEAKIHH B BOIHBIX
pacTBOpax»

TEMA 23. OxuciauTensH0-BOCCTAaHOBUTEIbHBIC TIporiecchl (134)

77- | OKUCITUTENILHO-BOCCTAHOBUTEIILHBIC PEAKIIUK U METOIbI
80 | cocraBneHHs UX ypaBHEHHI

81- | DnekTponu3
83

84- | XuMuuyeckue UCTOYHUKHU TOKA

85

86 | Koppo3usi MeTanioB 1 criocoObl 3aIUTHl OT Heé

87- | O0oO0IIeHNE U cUCTEMATU3AaLMs 3HAHUN 110 TEME
88 | «OKucIuTeNbHO-BOCCTAHOBUTEIIBHBIE IPOIIECCHD

89 | KourposbHasa pabora 10 mo teme «OKHCINTEIHHO-
BOCCTAHOBHTEJIbHEIE IIPOLIECCHED)

TEMA 24. Hemetamisl (404)

90- | Bogopon

91

92- | I'amoreusl

93

94 ["ajIoreHOoBOIOPOIBI M TAJIOTEHOBOIOPOIHBIE KUCIOTHI.
TI"anorennmnr

95- | KucnopoaHsie coeqMHEHUS XJIopa

97

98- | Kucmopon 1 030H

100

101- | ITepoxcua BomopoIa

102

103 | Cepa

104 | CepoBomopon u cynbhusl

105 | Okcup cepsl (IV), cepHucTas kucinoTa u e€ cou

106- | Okcup cepoi(VI). Cepnas kucnoTa u e€ conu

107

108 | Asor

109- | AmMmuak. Coau aMMOHHMS
110

111- | Okcunasl a3ota. A30THCTast KUCIOTa U HUTPUTHI
112

113- | A30oTHast KMCIOTa U HUTPAThI
115

116- | ®ochop u ero coeqUHEHUS
118

119- | Yraepon u ero CoeTMHEHUS
121

122- | KpemHwmii 1 €ro COeMHEHUS
124

125 | IlpakTrueckas




pabora 20

126 | IIpaxTHueckas
pabora 21
127- | O6001IeHNEe U cUCTEMAaTU3aLMs 3HAHUI 110 TEME
128 | «Hemeramibi»
129 | KontpomnsHas pabora 11 mo reme «Hemeramibny
TEMA 25. Metamist (334)
130- | [llenouHbIe METAILIBI
132
133- | Metamns! Ib-rpynmsl: Meap u cepedpo
135
136- | bepwuii, Marauii 1 METOYHO3EMETBHBIE METAJIIBI
138
139 | XKecTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS
140- | Hunak
141
142- | ATrOMUHUI U €r0 COEIUHEHNS
144
145- | XpoM u ero coenMHEHUS
147
148- | Maprasnen
150
151- | JKeneso u ero coenuHEHUA
153
154 | TlpakTudeckas
pabora 22
155 | IlpakTuueckas
pabora 23
156- | O0o01IeHNe U cucTEMATU3alHs 3HAHNH 110 TEME
158 | «Metamuien»
159 | KontponpHas padora 12 no reme «MeTtamibh»
159- | O60061eH e U crucTeMaTu3alus 3HaHU| 10 Kypcy oO1eit
161 | xumum
162 | UrtoroBas KOHTpOJbHAs paboTa Mo Kypcy oOIIeil XUMUHN
163- | Pe3epBHOE Bpems

170




