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NMOACHUTEJIbHAA 3ATMNMUNCKA

Pabouas mporpamma cpegHero ooOIIero oOpa3oBaHUSI MO XUMMWUM Ha YIIy-
01€HHOM YpOBHEe pa3paboTaHa B cOOTBeTCTBUM ¢ DemepasibHLIM TOCYyIapCTBEH-
HBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHEro 0o0IIero oopasoBaHus (MpUKa3 oOT
17 mast 2012 1. Ne 413 B pen. mpukazoB MwuHoOpHayku Poccuu ot 29.12.2014
Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613) u IIpumepHOIi OCHOBHOIA
o0paszoBaresibHO TIpOrpaMMoil cpeaHero oOiiero obpa3oBaHMsI, OAOOPEHHOI
penieHreM (eaepasbHOTO y4eOHO-METOANYECKOTO OOBEeAMHEHUS TI0 OOIIeMy
o6paszoBaHuio (rmpotokos ot 28 wmioHst 2016 . No 2/16-3).

B nanHHOIi paGoueil mporpamMMe TPOCIEKUBACTCS MPEEMCTBEHHOCTb MEXITY
KypCOM XMMHUM OCHOBHOTO OOIIETo oOpa30BaHUS U KYypCOM XUMHUU CPETHETO
ob1iero obpaszoBaHMsI, KOTOPBIii oOecrneuynBaeT peaausalmio oOpa3oBaTeIbHOM
TPAaeKTOPUM, CBSI3AHHOU C yIIyOJEHHBIM M3YYeHUEM XUMUM.

B nanHo#i pabGoueil mporpaMme He TOJbKO YUYUTHIBAIOTCS MPEIMETHOE CO-
JnepxkaHue YryoJE€HHOTO YPOBHSI M MHIAMBUIAYaJIbHbIE, BO3PACTHbBIE, MCHUXOJO-
rudeckue, (GU3noIorndyeckrue OCOOEHHOCTM OO0ydyaeMbIX — IIporpaMma OpH-
EHTMPOBaHAa Ha MOAIOTOBKY K IOCJenyloleMy MpodeccuoHalbHOMYy o0pa-
30BaHUIO B BBICIICH IIIKOJE, B KOTOPOM XMMUS SIBISICTCS IPOMUIMPYIOLICH
OVCUUITJIMHOM.

TeopeTuyeckoe U OSKCHEPUMEHTAJIbHOE COJAEpXKaHWE Kypca Hu3ydyaeTcss Ha
OCHOBE CHCTEMHO-JIeSITeJIbHOCTHOTO TOIX0/Ia, KOTOpblii obecrnieunBaeT ¢hop-
MHUPOBAHWE TOTOBHOCTH YYaIlIMXCSI K CAMOPA3BUTUIO M HETIPEPBIBHOMY XWMU-
yeckoMy 00pa3oBaHMIO; aKTUBHYIO yueOHO-MO3HABaTEbHYIO NeATeIbHOCTh TPpU
U3YYeHUU XUMWUU; TIPUMEHEHUE TEOPETUUYECKUX 3HAHUI TOHSTUI, 3aKOHOB M
TEOPUI XUMUM JUIsi TPOTHO3UPOBAHUSI CBOMCTB XMUMUUYECKUX OOBEKTOB W TOMA-
TBEPXKIEHUE 3TUX IMPOTHO30B MPU BBIMIOJHEHUU XMMHWYECKOTO BKCIIEPUMEHTA;
IUTAHUPOBaHNWE U TIPOBENCHME XMMHMYECKOTO IKCIIEpMMEHTa W WHTEPITpEeTaIvs
ero pe3yJabTaToB; YMEHHE XapaKTepu3oBaTb M KJIacCUMUIIMPOBAThL XUMUUE-
CKME BJIEMEHTHI, BEellleCTBa M IPOLIECChl; YMEHME TOJTHO M TOYHO BbIpaXaTh U
apryMeHTUpOBaTh CBOIO TOUKY 3pEHUS; YMEHME HaXONUThb WMCTOYHUKHU, TMOJY-
YyaThb, MPEACTABISThL U COOOIIATh XUMUYECKYI0 MH(MOPMAIIMIO B YCTHON U MHUCh-
MEHHOW pedu u [p.

Pezyarbmamol uzyvenus Kypca XMMMU Ha ymIyOJEHHOM YpOBHE IMOMOTAaIOT B
JNOCTUXKEHUU 1IeJeil mpeaMeTHON obaacTu «EcTecTBeHHbIE HAyKW» U OTPaXKaroT:

1) cchopMUPOBAHHOCTh CUCTEMBl 3HAHUK OO0 OOIIMX XWUMHUYECKUX 3aKOHO-
MEPHOCTSIX, 3aKOHAaX, TEOPUSIX;

2) cchopMUPOBAHHOCTh YMEHUI HCCIENOBaTh CBOMCTBA HEOPTraHUYECKUX U
OpraHUYeCcKMUX BEIEeCTB, OOBSICHATh 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKUX
peakiiuii, MpPOrHo3MpoBaTh BO3MOXHOCTb WX OCYILECTBICHMUS;

3) BIageHWe YMEHUSMM BbIIBUTATh TMIOTE3bl HA OCHOBE 3HAHUII O COCTaBe
U CTPOEHUHU BEIIeCTBa, 00 OCHOBHBIX XMMHUUYECKMX 3aKOHaX, MPOBEPSTh T'MIIO-
Te3bl BKCIepUMEHTAIbHO, (DOPMYJIUPYS 1eJIb UCCISTOBAHMUS;

4) BmameHUe METOIaMM CaMOCTOSITEIbHOTO ITUIAHMPOBAHUS U TIPOBEIE-
HUSI XMMHUUYECKUX DKCIIEPUMEHTOB C COOJIIOJeHUEM IMpaBui Oe3omacHol pa-
0OTHI C BellleCTBaMU U JlabopaTopHbIM 00OpyaoBaHUEeM; c(HOPMUPOBAHHOCTH
YMEHUI onucaHus, aHaJIu3a U OLIEHKU JOCTOBEPHOCTU MOJYYEHHOTO DPE3YJib-
TaTa;



5) ¢cOopMUPOBAaHHOCTh YMEHMII MPOTHO3MPOBATh, AaHAIMU3UPOBATH U OlIe-
HUBATb C TIO3ULIMI DKOJOTUYECKOI OE30MacCHOCTU TIOCIEICTBUSA OBITOBOI
W TIPOW3BOJCTBCHHON IesTCIBHOCTH 4YEIOBEKa, CBS3aHHON C mepepabdOoTKOM
BEIECTB.

DenepanbHbIil TOCYTapCTBEHHBIM 00pa3oBaTebHbIN CTaHAAPT CPEmHEro 00-
mero oOpa3oBaHUS TIPEAyCMaTpWBaeT M3ydeHUE Kypca XMMWUM KaK COCTaBHOM
JacTh MpeaMeTHOM oOiacth «EcTecTBEeHHBIE HayKH».

JanHasg pabouasti TmporpamMma IIpelHa3HadyeHa IJIsI OOydJarolIuxcsi, KOTOpbIE
BbIOpa/IM M3ydyeHME XMMMUM Ha yriayos€éHHoM ypoBHe. IIporpamma paccuuTaHa
Ha u3ydyeHue mnpenMmera B oO0béMe 204 yacoB 3a JABa roga OOydeHHUsI IO TpU
yaca B Hememo. Takke paspaboTaHa IIporpamMMa M3ydeHUSI TIpeaMeTa B 00bEMe
340 yacoB 3a nBa roga oOy4YeHUs IO IISITh YACOB B HENENIO 3a CYET IIKOJILHOTO
KOMITOHEHTa B KJaccaxX XMMUYecKoro mpoduist. s Kaxkgoi TeMbl IIPOrpaMMbl
yKazaHa HOpMa BpeMeHM (Hampumep, 13/22).



METOANYECKME OCOBEHHOCTU NMPEMOAABAHNA
KYPCA XNMWUN

Ilpemaraemplii Kypc XMMUM YIJIYOJEHHOIO YPOBHS CpelHero obuiero obpa-
30BaHUs OTIMYAETCSI OT APYIMX KypCOB XMMWM, BKJIIOUEHHBIX B DemepaibHbIit
nepeyeHb yYeOHUKOB, HATUYUEM BANCHbIX MemOoOUUeCKUx 0CcoOeHHOCmell.

1. JocTmkeHre IIyOOKMX CHCTEMHBIX 3HaHMiA. COOTBETCTBEHHO Tromam
0o0y4YeHHUsT Kypc IENUTCS Ha IBe JacTu: opraHudeckas xumus (10 xiacc) u o06-
masg xumust (11 kmacc).

Kypc xumuu ons 10 kaacca HayMHAETCSI 03HAKOMJICHUEM C IIPEAMETOM Op-
FaHWYECKOM XMMHUM, U3yYeHHEM TEOPMU CTPOECHMSI OPraHMYECKUX COCAMHEHU
A. M. BymrepoBa n TMOpMIM3aliii aTOMHBLIX opOuTaleil. 3ateM paccMmaTpuBa-
IOTCSl KaccudUKalysi M HOMEHKJIaTypa OpPraHUYEeCKUX COCNUMHEHMIA, KJIacCU-
dukanus peakiuii B opraHnyeckoir xumuu. [lepBoHavyaabHbIE TEOPETUUYECKUE
3HaHUsS MHOTOKPATHO 3aKPEIUISIIOTCS M Pa3BUBAIOTCS IIPU M3YYECHUM KJIACCOB
OpraHMYeCKUX COCIMHEHUN U ITOJIMMEPOB.

Takoe mocTpoeHHe Kypca ITO3BOJSET HE TOJBKO B TMOJTHON MeEpe MCIOJb-
30BaTh NEAYKTUBHBINA MOIXom K oOydeHMio xumuu B 10 Kiacce, HO W pea-
JIN30BaTh WIEI0 TEHETUYECKOM CBS3M MEXIY KilaccaMy OpPTaHUYECKUX COEIM-
HEHU.

Ocoboe BHHMMaHHE B KypCce OPraHMYeCKO XUMWU YAEJICHO CJIOKHBIM [IJIst
MOHUMAaHUs BOTIpOCaM: B3aUMHOMY BJIMSIHUIO aTOMOB B MOJIEKyJie, B TOM 4YHUC-
JIe I TIpeacKa3aHusl CBOMCTB COCAMHEHWIT; MeXaHW3MaM M 3aKOHOMEPHOCTSIM
MIPOTEKAHUS XMMMYECKOM peaklMy, YTO HEOOXOIMMO JUISI IIPOTHO3UPOBAHUS €€
MPONYKTOB; MPOCTPAHCTBEHHOMY CTPOEHUIO YIJIEBOIOB, aMUHOB, aMUHOKMUCIIOT,
0EJIKOB M HYKJIEMHOBBIX KUCJIOT.

Kypc xumuu oas 11 knacca HauMHAETCS C PACCMOTPEHUST CJIOKHOTO CTPO-
€HUSI aToMa Ha OCHOBE KBAaHTOBO-MEXaHMYECKMX IIPEACTAaBJICHUII O €ro siape
M 2JICKTPOHHOII 000JIOUKe, a TakXkKe SIIepHBbIX peakuuii. Takas TeopeTHyecKas
0a3a mo3BOMISIET Ha Ooyice TIIyOOKOM YPOBHE HM3YUMTh IIEPUOAMYCCKUI 3aKOH U
MEPUOANYCCKYIO CUCTEMY XUMMYecKuX ajieMeHToB 1. V. MeHneneeBa u emé pa3
OLICHUTh HAY4YHbIil ITOABUI BEJIMKOIO YYEHOIO, Ha IECATWICTUS OIIePEIMBIIETO
HAyYHYIO MBICTb. 3aTeM M3Yy4aloTCs CTPOCHME BEIeCTBA M OCHOBHBIC TUIIBI XU-
MUYECKOM cBsI3u. Matepuan o crpoeHuu BemecTBa (miaBbl I u II) momonHeH
CBEICHUSIMMU O KOMIUIEKCHBIX COEIMHEHMUSIX U IUCIIEPCHBIX cHCTeMaX. B co-
OTBETCTBUM C JIOTUKOM y4eOHMKA Hajee paccMaTpuBalOTCS TaKue TOMOTCHHBIE
CHCTEMBI, KaK pacTBOPBI, U OIpeAc/IeHUEe UX KOHILEHTPALUU Pa3IdndyHBIMU CII0-
cobamu.

WM3yyeHre OCHOB XMMHWYECKOW TEePMOAMHAMUKM, MOHSATUI SHTAJIBIIMU U DH-
Tpornuu, 3akKoHOB Iecca Mo3BoSIIOT Ha 0Gojiee BHICOKOM YPOBHE MCCIEIOBATh
3aKOHOMEPHOCTH TIPOTEKAHUS XWUMWUYECKMX peakKunii M (PU3NKO-XUMHISCKUX
IIPOLIECCOB.

XuMnuueckne peaklMd B pacTBOpax TakXkKe paccMaTpUBAIOTCSI Ha HOBOM
YPOBHE TIOCJIE BBEICHUS IOHSTUSI «BOMOPOMHBIN ITOKa3aTellb», U3yUYeHUST MPO-
TOJIUTUYECKOM TEOPUM KHUCJIOT U OCHOBaHUil. CBeIeHMSI 0 HEOPraHUYECKMX U
OpPraHMYECKNX KHMCJIOTaX M OCHOBAHUSIX O00O0OIIAIOTCS B CBETE IIPOTOTUTUUECKOMN
TEOpPUU U TEOPHUHU BSJIEKTPOJIUTUYECKON AMCCOLMAllMM, a CBOMCTBa CoJIell pac-
CMaTpUBAIOTCS B CBETE TEOPUU BJICKTPOJUTUYECKOM AMCCOLUALIVU.



OtnenbHasl T71aBa TOCBSIIEHA OKMCIUTEIbHO-BOCCTAHOBUTEIILHBIM ITPOIIEC-
caM, B TOM 4uCJI€ ME€TOAAaM COCTaBJICHUA XMMHUYECKUX ypaBHeHl/lﬁ n SJICEKTPO-
JIN3Yy. Bosnbiroe BHMMaHue B 3TON IylaBe yacadaeTca u XuMMMUYCCKUM MCTOYHMU-
KaM ToKa, 6€3 KOTOPBIX CJIOXHO IPEeACTaBUTb COBPEMEHHOE OOIIEeCTBO.

HeMmertamisl u METalllbl, BaxKHeUIIne IPpEeaACTAaBUTCIIN OTHUX BEUIECTB N UX CO-
€IMHEeHUS U3Y4YaloTCsl B CUCTEME:. COCTaB — CTPOEHUE — CBOMCTBAa — MpUMEHE-
HHUE — TIOJIydYeHUEe — HaXOXIEHWE B MPUPOIEe — U pacCMaTPpMBAIOTCS B €IWHOM
CBSI3 OPTaHMYECKON M HEOPraHWMYECKOW XWMMHUM. TakuM o0pa3oM, peaim3yeT-
Cs TIABHAA MaAes Kypca — eOUHCHMBO JHCUB020 U HENCUB020 MAMeEpPUdibHO20
mupa, onuceleaemoco 06u4LIMLl 3AdKOHaAMU XUMUU.

PaCKprTb POJIb XUMUYECKON HAayKM KakK ]'[pOPI3BOZ[I/ITCJ'[bHOI7[ CUJIbl COBpPC-
MEHHOI'O OOlllecTBa MO3BOJISIET IJlaBa <«XHUMHSI M OOLIECTBO», 3aBepluarolias
KypcC OOlIeil XUMUM.

Pa3zBuTtre TeopeTUuecKMX MpeacTaBIeHUI Kypca IOCIeA0BaTEIbHO pean3y-
€TCSI Ha YeThIPEX YPOBHSIX:

IIOHUMaHHNEe

l

IIPUMEHECHUE

l

IpeacKasaHue

l

IIOATBEPXKIACHME IIPpOTHO3a.

Hampumep, cTpykTypa M3JI0XEHUsS MaTepualia Mpu PacCMOTPEHUM KJIACCOB
OpraHWYECKWX BEIIEeCTB ITOMYMHSICTCS JIOTUIECKON TPUIMHHO-CISACTBEHHOMN
LeTu:

DJIeKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE
MEPBOTO TPENCTABUTENST Kilacca WKW (PYHKIIMOHATBHON TPYMITHI
KakK CJIeICTBME COCTaBa BElIECTBa

l

ToMmomoruyeckuii psii, CocTaB, TUIIBI U30MEPUHU,
HOMEHKJIaTypa COeIMHEHUWI NTaHHOTro KJjacca

l

TeopeTnyeckuit TPOTHO3 XMUMHUYCCKUX CBOWCTB,
KakK cJIeCTBME OCOOEHHOCTEl 2JIEKTPOHHOTO CTPOECHUS
COeIUHEHNIA TaHHOTO KJlacca

l

dusnueckre U XMMHUYECKHE CBOMCTBA
COENMHEHU NAHHOIO KJIacCa Ha OCHOBE ITPOTHO3a

l



l

Oo6uactu IIPUMEHCHUA COEIMHEHUN MTAaHHOIO KJjacca
KaK CJIEACTBUE UX XMMMUYECKMX CBOWMCTB

|

IlonyyeHue BaKHEHIIMUX COCTUHEHMIA
KaK COLMaJIbHbIM 3aKa3 WHAYCTpPUAJIbHOIO OOIlecTBa

2. IlpoanymanHasi cucTeMa 3aJdaHUii, MO3BoJisIOmAast 3((eKTHUBHO MOI-
rOTOBUTBHCSI K YCHEIIHOW CJaye WUTOrOBbIX WCHbITAHMA. 3anaHusi Mocie
Kaxxmoro maparpada oObenMHEHBI B pyOpWKM, 3HAaKOMBbIE yJalllMMCSI M3 Kypca
OCHOBHOM IIIKOJIBI.

«[TpoBepbTe CBOM 3HAHUS»: 3aJaHUs PYOPUKU TIOMOTYT BCIIOMHMUTH OCHOB-
HbIe TOHATHS T1aparpada.

«[IpyMeHHUTE CBOU 3HAHWSI». 3aJaHUsS 3TOl pyOPUKM IIO3BOJISIT IIPOBEPUTH
YMEHHE Yy4alluXcsl TI0Jb30BaThCsl W3YYEHHBIM MaTepuajoM IS BBITIOJTHEHUS
YCIOXKHEHHBIX 3aJaHWA M pelIeHUsT pacdEéTHBIX 3amad B ¢opmare EI'D BTopoit
yacTtu. OTBETHl Ha pacyéTHbIC 3aJauyu IIPUBEACHBI B KOHIE YYCOHMKA.

«BrIpasute cBoé MHeHUe» U «Mcrmonbp3yiiTe OOMOTHUTENBbHYIO WHOOpMa-
LUIO»: 3aJaHUsI 3TUX PyOpUK TIIpemjaraloT CTapllieKJIacCHUKaM aaTh OLIEHKY
¢dakTaM, SIBJCHUSIM M COOBITUSIM C pa3HbIX TOUEK 3PEHUSI U TIpencKasaTb Xu-
MUYECKNEe CBOMCTBA BEIECTB Ha OCHOBE WX CTpOeHUs, (OpMUPYIOT MHMOpMA-
LMOHHO-KOMMYHUKATUBHYIO KOMIIETEHTHOCTb y4YalllUXCSl.

3. IoapoOHbIii XMMHMYECKHMiA NPAKTUKYM. [IpakTMKyM Mo3BOJUT chop-
MUPOBaTh y yYallluXcsd MpPaKTUYECKUE YMEHHUSI M HABBIKU OOpallleHUS C XUMU-
YeCKUM OOOpyloBaHMEM U peaKTUBaMHU. BhINOJIHEHUE BOCHBMM IPAKTUYECKUX
pa6ot B 10 xnacce m ommHHanmatu B 11 Kjacce MO3BOMUT yJalllMMCSl HE TOJb-
KO oTpaboTaTh NPUEMBI 0€30IaCHOr0 M TPaMOTHOTO OOpallleHUsI C XUMUYEe-
CKMMU BellleCTBaMU U JIAOOpPaTOPHBIM OOOPYIOBAaHUEM, HO TaKXke 3aKperuThb
TEOPETUUYECKNE 3HAHUS, B TOM YHCJE C ITOMOIIBIO MPOBEACHUS KayeCTBEHHBIX
peakuuii.

HekoTtopple npaktudyeckue pabOThl HE cofaepXaT YETKOW WHCTPYKIIUU TIO BbI-
MOJIHEHUIO, a TIpejaraloT YJalllMMCsI CaMOCTOSITEIbHO pa3paboTaTh ILIaH Jeii-
CTBUIT 1 TTOA0OpaTh HEOOXONUMbIC PEaKTUBBI [IJIsl pelleHUs TIOCTaBJICHHOM 3a1a4u.

4. BapuatuBHoe m3ydyeHue Kypca. PabGouyas mporpamma mnpemycMaTpuBaeT
u3ydyeHue TpeaMera U3 pacué€ta 3 4 U 5 4 B Henmemto. Bropoit BapuaHT 110-
3BOJISIET OoJiee JIeTATbHO PACCMOTPETh CJIOXHbBIE BOIMPOCHI Kypca: DJIEKTPOHHBIE
a(pdexThl, OCHOBBI TEOPMH pE30HAaHCa, MEXaHM3MBbl peakluii, mpaBwio Kieud-
KOBCKOTO, KOMIUIEKCHBIE COeAMHEeHMs U T. A. Omupasicb Ha OIIbIT IIperojaaBa-
HUSI, aBTOPBI CUUTAIOT, 4TO st 3hdeKTUuBHOI ToaroroBku K EI'D HeoObxonumo
u3ydyeHue IpeaMera B o0bEMe 340 yacoB 3a ABa roma OOydeHHUS IIO IISITh 4acoB
B Heeio.

5. Jlormueckas crpykrypa. Kaxnplii maparpad HauymHaeTcss ¢ TpooOseM-
HOTro BOINpOCa, OTBET Ha KOTOPBIA ydallluecsl HaxoAsaT NpU U3YYEHUU JaHHOTO
naparpacda. Takoit Bolmpoc akIeHTUPYeT BHUMAaHHE OOYYalOIIMXCS Ha CyTU CO-
nepxaHusi maparpada, a y4yMTealo ITOMOraeT MOTHMBUPOBATh MX Ha U3yYEeHUE
HOBOI TE€MBbI.



6. Ynoonas cucrema HaBurauum. [lloayycuprvim wpugdmom BbIIETSHbBI
TEPMUHBI, CMBIC] KOTOPBIX yJalldecsl JOJKHbI XOPOIIO MOHUMATh; KYPCUGOM —
Ha3BaHUS OPTaHWYECKUX BEIIECTB M TEPMUHbI, Ha KOTOpPbIe HEOOXOAUMO 00-
paTUTh BHUMaHMUE.

B pamkax npuBeneHsl ornpejiesieHus, NpaBuia U (POPMYIUPOBKU 3aKOHOB,
KOTOpble HEOOXOAMMO BBIYUUTh HAU3YCTh. Meakum wpugmom HaOpaH TEKCT,
KOTOpbII Oyner TMoJjie3eH s MOHMMaHUs OCHOBHOIO Mmatepuaia. B KoHIe
Kaxmoro maparpada TpuBeIeHb OCHOBHBIE MOHSTUsS. DTO TO3BOJISIET yYeHU-
KaM TIPOBECTU PEedIIEKCUIO, 4 YUUTETIO aKIIEHTUPOBATh UX BHUMAHUE HA HOBBIX
TMOHSITUSIX.



NMIAHUPYEMBbBIE PE3YJIbTATDI
OCBOEHNA KYPCA

,HeﬂTeJ'[bHOCTb yaurcCiiid B o6yquI/m XUMHUHN B cpez[Heﬁ IIKOJIe JOJDKHA OBITh
HarpaBjJ€Ha Ha OJOCTM2KCHUHE O6y‘laIOH.H/IMI/IC9[ CJICayromux pe3yJabTaToOB!:

1. JInuHOCTHbIE pe3ynbTaTbl

1) B LIEHHOCTHO-OPMEHTAIIUOHHOI Ccepe — oco3HaHue CBOEH ITHUYECKOI
MPUHALICKHOCTH, TTAaTPUOTU3M, UYYBCTBO TOPAOCTU 32 POCCUICKYIO XMMUYECKYIO
HayKy; hopmupoeanue yBaXeHMs K PyCCKOMY SI3bIKY KaK TOCYIapCTBEHHOMY SI3bI-
Ky Poccuiickoit @enepannm, SBISTIOIEMYCSI OCHOBOI POCCUICKON MACHTUIHOCTHA
M [JIaBHBIM (haKTOPOM HALIMOHAJIBLHOTIO CaMOOIIpENeSICHUSI; yceoeHue O0IlIedeo-
BEYECKUX LIEHHOCTEN, TOJIEPAHTHOIO MOBENEHMUS B IOJUKYJIBTYPHOM MUpPE; 20-
MOBHOCMb U CNOCOOHOCMb BECTU NUAJOr C IPYTMMU JIOAbMM, HOCTUTaTh B HEM
B3aMMOITOHUMAaHMSI, HAXOAUTh OOIIME 1IEIM U COTPYAHWYATD TSI UX JOCTUXKEHMS;

2) B TpymoBoii chepe — @opmupoéanue yBaXeHUs K TpPYyLy, TPYIOBBIM
JOCTUKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K
pa3HBIM BUAAM TPYIOBOM MESITEIbHOCTU; e0MOBHOCMb K OCO3HAHHOMY BBIOODY
JajibHeHIIeil o0pa3oBaTe/IbHOM TpPaeKTOPUU B BhICIIEH ILIKOJE, B KOTOPO Xu-
MU SBJISIETCS MTPOGWINpPYIOIed TUCUUTUIMHOM;

3) B mo3HaBaTeNbHOI (KOTHUTUBHOM, MHTEJJIEKTYallbHOI) chepe — ymernue
YIIPaBJSTh CBOEH MO3HABATEJIbLHOU NeSITebHOCTbIO, 20MOBHOCMb U CHOCOD-
HOCMb K CaMOPa3BUTUIO U CaMOOOPa30BaHUIO HA TIPOTSKEHUU BCEil )KU3HU, CO-
3HATEeJIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEII-
HOM1 NpoeCcCCUOHAILHON U OOIIEeCTBEHHON NEeSITeIbHOCTU, hopMupoearnue Ha-
BBIKOB 2KCIIEPUMEHTAIBHOM M MCCIEeNOBATEIbCKON NEsITeIbHOCTU, yyacmue B
nyoJIMYHOM MPEICTaBICHUU pPEe3yJbTaTOB CaMOCTOSTEIbHONW MNO3HAaBaTEIbHOM
NeSITEILHOCTU, yuacmue B TPOGUIbHBIX OJMMIIMAAAaX pPa3jMYyHOrO YPOBHS B
COOTBETCTBUHU C XKeJIAaeMbIMU pPe3yJbTaTaMU M aleKBAaTHOM CaMOOILIEHKOW; 61a-
OeHue NOCTOBEPHOI MH(OpMaLUeil 0 MEPEeIOBbIX TOCTMXKEHUSIX U OTKPBITHUSX
MUPOBOIl M OTEUECTBEHHOIl HayKu B OO0JIaCTU XUMUU; opMuposaHue KO-
JIOTUYECKON KYJIBTYPbl, O€PEXKHOIO OTHOILIEHUS K POMHOI 3eMiie, MPUPOIHBIM
oorarctBaM Poccuu u Mupa, gopmuposanue ymMeHU# U HABBIKOB Pa3yMHOIO
MPUPOIOTIOIB30BAHNS, HETEPMUMOE OTHOIIEHME K MEHCTBUSAM, MPUHOCIIIAM
Bpel BKOJIOTUM; npuobpemerue ONblTa 3KOJOTO-HaIPaBAeHHON OesTeIbHOCTH;

4) B cepe 3m0pOBbecOECpEXEHUSI — HPpUHAMUE U peanu3ayusi 1IeHHOCTel
3I0pPOBOTO U OE30ITaCHOTO oOpasa XKU3HU, Henpusmue BPEAHbIX MPUBBIUYEK (Ky-
peHue, YIoTpeOJeHue ajIKOrojisi U HapKOTHKOB); coO1t00eHue TPaBUI TeXHUKU
0e30MmacHOCTM B Mpoliecce pabOThl C XMMUYECKMMU BelleCTBaMU, MaTepuaiaMu
B J1abopaTopuu M Ha IPOM3BOACTBE.

2. MeTanpeameTHble pe3ynbTaTbl

1) Ilpumenenue OCHOBHBIX METONOB MO3HAHUS (CHUCTEMHO-UH(MOPMAIIMOH-
HbIl aHanu3, HaOIIOOEeHUE, M3MEpeHHUe, TMPOBEIeHUE SKCIEPUMEHTa, MOIETU-
poBaHMe, UccaenoBaTebcKasi AeATebHOCTD) JUIST U3YyYeHUsT OKPYXKAroIel Meii-
CTBUTENILHOCTH;



2) ucnoav3oeaHue OCHOBHBIX MHTEUIEKTYaJbHBIX olepaiiuii: dopmynaupona-
HUSI TUIIOTE3, aHAJIM3a W CUHTEe3a, CPaBHEHUSI U CUCTEMaTU3aluu, 00OOIIeHUS
W KOHKDPETU3ALNU, 8blsi8AeHUe TIPUINHHO-CIIEICTBEHHBIX CBSI3€il, B TOM 4YMCIIe
MOUCK aHaJIOTOB;

3) no3nanue OOBEKTOB OKPYXAIOIIETO0 MUpa OT OOIIEro 4epe3 OCOOEHHOEe
K eIMHUIHOMY;

4) eenepuposarue Ue U onpedesenue CpeacTB, HEOOXOAUMBIX IIJIsSI UX pea-
JIN3alnu;

S) onpedenenue 1eneit U 3agad AESITETLHOCTU, 8b/00p CPEACTB peaiu3alluu
e M MPUMEHEHUsT UX Ha MpPaKTUKe;

6) ucnoavzosanue Pa3INIHBIX UCTOYHUKOB JJIsI TTOJTYICHUST XUMUUECKOM WH-
opmaluu, nonHumanue 3aBUCUMOCTH coiepxXaHus U (GoOpMbl MpeacTaBlIeHUs
nHbOpMalMM OT lieieli KOMMYHMKALlMM U ajJpecarTa;

7) ymenue TMPOAYKTUBHO OOIIATBCS M B3aMMOJEHCTBOBATH B IIPOLIECCE CO-
BMECTHOU NeSITeTbHOCTU, YYUTHIBATh MO3UIMN APYTUX YYACTHUKOB NESITETbHO-
cti, 3(hGheKTUBHO pazpeliaTb KOHOIUKTHI;

8) eomoenocmb N cNOCOOHOCMb K CaMOCTOSITeIbHON MHGMOPMaIIMOHHO-TIO-
3HaBaTEJIbLHOM JeATeIbHOCTHU, BKJIIOYas YMEHUE OPUEHTUPOBATHCS B Pa3IMUHBIX
WCTOYHUKAX WH(pOpMaluM, KPUTUYECKU OIIEHWBATh WM MHTEPIPETUPOBATh WH-
bopmaimio, monayyaeMyto U3 pasIMUHBIX UCTOUHUKOB;

9) ymenue WCMoONb30BaTh CpPeNcTBa WH(MOPMAIMOHHBIX U KOMMYHUKAIIU-
oHHBIX TexHonoruit (manee — MKT) nna permeHnss KOTHUTUBHBIX, KOMMYHU-
KaTUBHBIX UM OPraHU3alIMOHHBIX 3a/7a4 C COOJIIoJeHWEM TpPeOOBaHUII 3PTOHO-
MUKM, TEXHUKU OE30MacHOCTU, TUTUEHBI, pecypcocOepekeHUsi, MPaBOBbIX U
3TUYECKUX HOPM, HOPM HMHGMOPMAIIMOHHON 0e30MacHOCTH;

10) 6radenue SA3BIKOBBIMM CpeACTBaMU (BKJIIoYas SI3bIK XUMMHU) — YMEHHE
SICHO, JIOTMMHO M TOYHO W3JlaraTh CBOIO TOUYKY 3pPEHUSI, MCIOJIb30BaTh aleK-
BaTHbIE SI3BIKOBbIE CPEJICTBAa, B TOM UMCJI€ U CUMBOJIbHbIE (XMMUYECKUE 3HAKH,
¢dopMyIIbl U ypaBHEHUS).

3. NpepmeTHble pe3ynbTaThl

BbINyCKHUK HAY4YUTCS:

— packpsleams Ha TIpUMeEpax poJib XMMUU B (DOPMUPOBAHUU COBPEMEHHOMN
Hay4yHOIl KapTUHBI MHUpa M B MPAKTUYECKON NESTeJIbHOCTH Ye0oBeKa, B3auMMO-
CBSI3b MEXIY XUMHUEH U APYrMMM €CTECTBEHHBIMU HAayKaMWu;

— uanrocmpuposams Ha TIpUMepax CTAaHOBJIEHUE W DBOJIOIMIO OpraHuyYe-
CKOM XMMMHM KaK HayKM Ha pa3IMYHBIX MCTOPUYECKMX 3Tamax e€ pa3BUTHS,

— ycmanaéaueams NPUUYNHHO-CICICTBEHHBIC CBSI3UM MEXIY CTPOSCHUEM aTo-
MOB XUMHWYECKUX 3JIEMEHTOB M MEPUONNIECKNM M3MEHCHUEM CBOICTB XMMUUE-
CKMX 2JIEMEHTOB U MX COCIMHEHMIA B COOTBETCTBUU C ITOJIOXKEHUEM XMUMMYECKUX
9JIEMEHTOB B TMEPUOINYECKOUN CUCTeME;

— aHaau3uposéams COCTaB, CTPOCHME W CBOIMCTBA BEIECTB, MPUMEHSIS TI0-
JIOKEHUSI OCHOBHBIX XMMWYECKUX TEOPUI: XUMUYECKOTO CTPOCHUSI OpraHude-
ckux coemuHeHuit A. M. BbytnepoBa, cTpoeHUsI atoma, XWMUYECKOM CBSI3H,
2JIEKTPOJUTUYECKON TMCCOLMAIUM KUCIOT U OCHOBAHWUIA;

— ycmanaeaueams MPUINHHO-CIICACTBEHHBIE CBSI3M MEXIY CBOMCTBAMM Be-
IIeCTBa, €r0 COCTaBOM M CTPOEHUEM;



— npumeHsms TIpaBUa MEXIYHApOOHON CUCTEMaTUYECKO HOMEHKJIATyphl
KaK CpeAcTBa pa3InyeHUs] U UICHTU(PUKALIMY BEIIECTB 10 UX COCTaBY U CTPOCHUIO;

— cocmaesasmeb MOJICKYISIPHBIE W CTPYKTYpPHBIE (hOPMYJIBI HEOPTAHWUIECKUX
M OpPraHWYECKUX BEIIECTB KaK HOCHUTEJIeH MH(pOpMallMM O CTPOCHUM BElLIECTBa,
€ro CBOICTBax U IPUHAIJIEXKHOCTU K OIPENeIEHHOMY KJIacCy COCOUHEHMUIA;

— 00®s1cHAMb TIPUPONY W CITOCOOBI 00pa30BaHUST XMMWUYECKOM CBSI3U: KO-
BaJICHTHOI (MOJSIPHOI, HEIOJISIPHOM), WOHHOM, MeTaLIMYeCKOi, BOAOPOIHOM
C LEJbIO OMNpeneaeHUus XUMMUYECKOM aKTUBHOCTU BEIIECTB;

— Xxapakmepuzoeams (DU3NUECKHE CBOMCTBA HEOPraHMYECKMX W OpraHude-
CKHUX BEIIECTB, YCMAHABAUBAMb 3aBUCUMOCTb (DU3MUYECKUX CBOMCTB OT THUIIA
KPUCTALIUYECKOU PEIIETKU;

— Xapaxkmepu3o8ams 3aKOHOMEPHOCTM M3MEHEHUS XWMWYECKHX CBOICTB
MPOCTHIX BEIISCTB, BOOOPOIHBIX COSAUHEHU, BHICIINX OKCUAOB U TUIPOKCHUIOB;

— npuodums MPUMEPHl XMUMUUYECKUX PeaKIMii, pacKpbIBAIOIINX XapaKTep-
Hble XMMUYECKHNE CBOMCTBA HEOPTaHWYECKUX M OPraHMYECKHUX BEILIECTB C LIEJIbIO
UX UACHTU(PUKAIIUU U OOBSICHEHUs 00JIaCTM TPUMEHEHUS,

— onpedeasims MEXaHU3M peakKIIMd B 3aBUCHMMOCTH OT YCJIOBUI €€ IIpoBe-
JICHUSI U MPOTHO3MPOBaTh IPOTEKaHMWE XMMUYECKON peaklMM Ha OCHOBE THIIa
XUMUUYECKON CBSI3M M aKTUBHOCTU PEAreHTOB;

— ycmanaéauéams 3aBUCUMOCTb PEaKIIMOHHOW CHOCOOHOCTH OpraHuye-
CKHX COEOIVMHEHUII OT B3aMMHOIO BJIMSIHUSI aTOMOB B MOJICKYJIaX C LIEJIbIO TIPO-
THO3UPOBAHUSI MPOMYKTOB peaklivu;

— ycmanaéauéams 3aBUCUMOCTb CKOPOCTHM XMMMYECKON peakllMu U CMe-
IIEHUS XMMUYECKOTO PaBHOBECHUSI OT Pa3IUIHBIX (PaKTOPOB C 1IEJIbIO OIIpele-
JIEHUSI ONTUMAJIbHBIX YCIOBUI MPOTEKAHUS XMMHUYECKUX MPOIIECCOB;

— YCmaHaéauéams TEHETUUECKYIO CBSI3b MEXIYy KJlacCaMU HEOPTaHWYeCKUX
M OpPraHMYeCKUX BEIIEeCTB i1 OOOCHOBAHMS TPUHUMIMUAIBHON BO3MOXHOCTU
MOJYyYEeHUs] HEOPraHWYECKMX U OPraHMYECKUX COCAMHEHUM 3aJaHHOIO COoCTaBa
U CTPOCHUSI;

— nodbupamp peareHThl U YCIOBUS peaklnii, onpedensms TPOAYKTHl peak-
LU, MO3BOJSIONIMX peaM30BaTh JabOpaTOpHbIE U IPOMBIIIJIEHHbBIE CIIOCOOBI
MOJYyYEHUs BaXXKHEWIIMX HEOPraHMYECKUX M OPraHMYEeCKUX BEIIECTB;

— onpedeasims XapakTep cpefbl B pe3yabraTe TUApPOIM3a HEOpPTaHUYECKUX
M OpPraHUYECKMX BEIIECTB, MpuU8oOumds TPUMEPHl THMAPOJM3a BEIIECTB B II0-
BCEIHEBHOI KM3HM YeJIOBEKa, OMOJIOTMYCCKMX OOMEHHBIX TpOoIleccax M IIpo-
MBIIJIEHHOCTH;

— npueodums TPUMEPHl OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluili B
Npuposie, MPOU3BOACTBEHHBIX TpoOLEecCaX M KUBHEAEATEIbHOCTU OPraHu3MOB;

— 000CHO8bl6aAMb TIPAKTUUECKOE MCIOJb30BaHME HEOPraHWYECKMX M opra-
HUYECKMX BEIIECTB B MPOMBILUIEHHOCTU U OBITY;

— B8blNOAHAMb XUMUYECKUI SKCIEPUMEHT IO paclO3HABAHUIO 1 MOJYYEHUIO
HEOpPraHUYeCKUX W OPraHUYECKUX BEIIECTB pa3HbIX KJIACCOB B COOTBETCTBUU
C IpaBWIaMU W TIpuéMaMM Oe30ImacHOil pPadOThl C XMMHWYECKUMM BEIeCTBAMU
U J1abopaTopHBIM O00OPYIOBaHUEM;

— Ha OCHOBE XMUMMYECKUX (DOPMYJI M YpaBHEHMI peakluil npogodums pac-
YET: MOJIEKYISIPHOU (DOPMYIBI OpTaHMYECKOTO BEIISCTBA IO €T0 TIJIOTHOCTU M
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOASIIMX B €ro COCTaB, WM MO IPOAYKTaM Cro-
paHUsI; MaccoBOit moau (MacChl) XMMHUYECKOTO COCTMHECHMS B CMECHU; MacChl



(00BEéMa, KOMWYECTBA BEIIECTBA) IPOAYKTOB pPEaKIIMU, €CIIM OTHO W3 BEIICCTB
JaHO B M30BITKEe (MMEeT IPUMECH); MaCCOBOl MIM OOBEMHONM MOJM BbIXOAA
MPOAOYKTa PeakIMM OT TEOPETUUYECKM BO3MOKHOIO; TeIIoBOro 3¢ d@dexra peak-
LIMU; OOBEMHBIX OTHOIIEHWI ra3oB TPU XUMUYECKUX peakIUsaxX; Macchl (00b-
éMa, KOoJMYecTBa BeIleCcTBa) IMPOMYKTa peakIUu, €CIU OJHO U3 BEIIECTB JaHO
B BMIE pacTBOpa C OMNpeneJ€HHOM MacCOBOM [0JIEl pacTBOPEHHOIO BEILECTBA;

— UCNO0Ab306aMb METOJbl HAaydyHOI'O TO3HAHMS: aHaJu3, CUHTE3, MOACIUPO-
BaHME XMMUYECKUX TIPOLIECCOB WM SIBJICHUI TPU pEIIeHUU y4yeOHO-HCCIIemoBa-
TEAbCKUX 3a7a4 0 M3YyYEeHUIO CBOIMCTB, CITOCOOOB MOJYYEHMsI U paclo3HaBaHUS
OpraHUYECKUX BEILECTB;

— npumeHsmsb NpaBuyia 0e30MacHOro oOpalleHus C €IKUMU, TOPIYUMU U
TOKCUYHBIMM BeEIECTBAMM, CPEACTBAMU OBLITOBOI XMMWUU;

— ocyuiecmenssms TIOUCK XMMUUYECKOW MH(pOpPMAlLlMM 10 Ha3BaHUSIM, UACH-
TU(UKATOPaM, CTPYKTYPHBIM (pOpMyJiaM BEIIIECTB;

— KPUTUYECKU OyeHu8ams N UHmMepnpemuposams XMMUIECKYI0 MHboOpMa-
1IMI0O B CpeICTBaX MaccoBoii mH(opManuu, pecypcax MHTepHeTa, HAydHO-TIOMY-
JIIPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYyYHOI KOPPEKTHOCTU B LIEJISIX
BBISIBJICHUSI OIIMOOYHBIX CY>XIEHUU M (hOPMHUPOBAHUSI COOCTBEHHOI ITO3MIIMMU;

— ycmanasauéams B3aMMOCBSI3NM MeXAy (akTamMu M Teopueil, IpUInHON 1
CJIEICTBUEM TIpU aHajMu3e MPOOJEeMHbBIX CUTyallMii 1 OOOCHOBAaHUM IMpUHUMAE-
MBbIX PEIIeHUW Ha OCHOBE XMUMWYECKUX 3HAHMIA;

— npedcmaeasms TYTA PEIICHUS TIOOATBHBIX MPOOJIEM, CTOSIINX TIepen
YeJJOBEUECTBOM, M TIEPCHEKTUBHbIE HalpaBiIeHUS Pa3BUTUSI XUMUYECKUX TeX-
HOJIOTUI, B TOM UYMCJIE TEXHOJIOTMI CO3JaHUS COBPEMEHHBIX MaTepUajOB C pa3-
JIMYHBIMU CBOMCTBaAMU, 3HAMb BO30OHOBJISIEMbIE UCTOUYHUKU CBIPbSI U CITOCOOBI
YTUIM3alMU MPOMBIIUICHHBIX M OBITOBBIX OTXOMOB.

B])lIIyCKHI/lK MNOJIYYUT BO3MOZKHOCTb HAYYMUTHLCA:

— gopmyruposams 11ejib UCCIENOBAaHUS, BbIIBUTATb W 3KCIEPUMEHTATIBHO
MPOBEPSATh TUIIOTE3bl O XMMMUYECKUX CBOMCTBAxX BEILIECTB HA OCHOBE MX COCTa-
Ba U CTPOEHMUSI, O CIIOCOOHOCTM BEUIECTB BCTyMaTh B XMMUYECKUE peaKIUU, O
XapakTepe M TPOAYKTaX XMMMYECKMX pPeaKIIUii;

— CaMOCTOSITEIbHO MAAHUPO8AmMb U NPo8o0umb XVMUYECKHE IKCIIEPUMEH-
Thl C COOJIIOIEHMEM IpaBuJ Oe30IlacHO pabOoThl C BellleCTBAMHU U JIabopaTop-
HBbIM 00OpYIOBaHUEM;

— uHmepnpemuposams NaHHbIE O COCTaBE W CTPOEHUHU BEIECTB, MOJyYeH-
HbIE C TOMOIIBIO COBPEMEHHBIX (DM3MKO-XUMUYECKUX METONOB;

— OnuUcCbLI8amMb COCTOSIHME 92JIEKTPOHAa B aTOME Ha OCHOBE COBPEMEHHBIX
KBAHTOBO-MEXaHUYECKUX TIPEACTABICHUI O CTPOEHUU aTtoma sl OObSICHEHUS
pe3y/bTaToB CIEKTPAIbHOIO aHajlu3a BELLECTB;

— Xapakmepu3o08ams pojib a30TOCOAEPKAIIUX FeTePOLUKINUECKUX COeNUHEe-
HUI M HYKJIEMHOBBIX KUCJIOT KaK BaXKHEUIIIMX OMOJIOTUYECKU aKTUBHBIX BEIECTB;

— MPO2HO3UPO8aAMb BO3MOXHOCTb MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBU-
TEJIbHBIX PEaKIUiA, JIeXKAIIUX B OCHOBE MPUPOIHBIX U MPOU3BOACTBEHHBIX IMPO-
LIECCOB.



COAEPXAHUE KYPCA

ConepxaHue yriayOoJ€HHOTO Kypca XUMMUU B CpPEIHEN IIKOJe CTPOUTCS Ha
OCHOBE M3YYEHUSI COCTaBa U CTPOCHMUS BEIIECTB; 3aBUCUMOCTHU CBOWCTB BEIIECTB
OT MX CTPOCHUS; IPaKTUYECKOro 3HAYCHMSI CBOICTB BELIECTB, a TAKXKE CIIOCO-
00OB JTa0OPATOPHOTO M IIPOMBIIIJICHHOTO MOJIYYCHMs] BaXKHEHIINX BEIIECTB; M3-
YYEHMUsI 3aKOHOMEPHOCTEl XMMMWYECKUX IPOLECCOB U IIyTei YIIpaBJICHUS UMMU.

OCHOBHBIE colepxXaTelbHble JUHUM paboyeil mporpaMMbl:

® «Bewecmeo» — cucteMa 3HAaHMUW O COCTaBe€ W CTPOCHUM BEIIECTB, WX
CBOICTBaX M OMOJIOTMYECKOM 3HAYCHMU,

® «Xumuueckas peakuyusr» — CUCTeMa 3HAHUIL OO0 YCIOBUSIX HPOTECKAHUS
XUMUUYECKHUX IIPOIIECCOB M CIIOCO0Ax YIpaBJICHUSI MU,

e «[lpumenenue eeujecme» — CUCTEMa 3HAHUN O IIPAKTUYECKOM IIpUMeE-
HEHUU BEIECTB Ha OCHOBE WX CBOWCTB M WX 3HAUEHWUSI B OBITY M Ha IMPOU3-
BOJICTBE;

e «[loayuenue eewjecme» — cuUcTeMa 3HAHMKA O XUMUYECKUX IPOU3BOJI-
CTBEHHBIX MpOIIeccax;

® «A3bik Xumuu» — cUCTeMa 3HAaHUII O HOMEHKJIAType HEOpPTaHUYEeCKUX U
OpraHMYeCKUX COCOIUMHEHMIA, XUMUYECKash TEPMMHOJIOTUS, 3HAHUE XMMUUYECKO
CUMBOJIMKM (3HaKOB, (DOPMYJ, YpaBHEHU);

o «Koaruuecmeennole omHouieHuss» — CUCTeMa PACUETHBIX YMEHUIl U Ha-
BBIKOB IS XapaKTEPUCTUKU B3aMMOCBSI3M KAa4eCTBEHHOW M KOJMYECTBEHHOM
CTOPOH XMMMYECKUX OOBEKTOB (BELIECTB, MAaTEPUATIOB U IPOLIECCOB);

e «TJeopuss u npakmuxka» — B3aUMOCBSI3b TEOPETUYECKUX 3HAHUN U XU-
MUYECKOTO 3KCMEepMMeEHTa KaK KPpUTEpUsI UCTUHHOCTU M MCTOYHMKA TMO3HAHUS.

10 KNACC

Tema 1. HayanbHble MOHATUS OpPraHM4YeCcKOU XNMUMN
(13/18 u)

IIpedomem opeanuueckoii xumuu. Opeanuueckue eeujecmea. Uto mzydaer
opraHuueckast xumusi. Kpatkuii oyepk pasBuTHsI opraHmdeckoit xumuu. Cpa-
HEHMEe HEeOpraHWYeCKWX M OopraHnveckux BemlecTB. CITOCOOHOCTH aTOMOB yTJie-
poia COeNuHSTLCS B pasjiMUHbIe 1IENU. YIIIEBOAOPOAbl U MX MpousBogHbie. [To-
HSITUE O 3aMEeCTUTEJeE.

Teopusi xumuueckoeo cmpoenus opeaHuveckux coedunenuii. IloHsTue Ba-
neHtHocTH. Paboter @. A. Kekyne. Poinp A. M. bytiepoBa B co3gaHUM TEOPUU
CTpoeHUusI opraHudyeckux coennHeHuii. E€ ocHoBHbIe mosioxkeHus. [IpuauHbI
MHOTroo0Opa3usi OpraHUuYeCcKuX COeIUHEHUI: 0O0pa3oBaHUe OMMHAPHBIX, ABOWHBIX
U TPOMHBIX CBA3Eil MeXIy aToMaMmu ymiepona. Mzomepus. DMmnupuueckasi, Mo-
JIEKYJISIpHAsE M CTPYKTYpHasi (pOpMyJIBI OpTaHUYECKUX COCTMHEHUIA.

Konyenyust eubpuouzayuu amommvix opoumaneii. CTpoeHHe aToma yriie-
poma: s- U p-opOMTaNM, TUMBI UX TMOpuan3auuu. OOpa3zoBaHME KOBAJICHTHBIX
cBsi3eil. DIJIeKTpOHHAsi U JeKTpOHHO-Tpadudeckas HopMysbl aToMa Yriaeposa.

Kraccugpurkayusa opeanuueckux coeounenuti. Knaccudukaiuysi mo 3jJeMeHT-
HOMY COCTaBy: YIJIEBOAOPObI, TaJIOTEH-, a30T- U KUCIOPOJACOJAepXKaIlue opra-



HU4Yeckre coenuHeHus. Knaccudukanuus Mo CTPOCHUIO YITIEPOAHOTO CKEJeTa:
allUKINYECKUe U LUKIMYecKHe (KapOOLMKIMYEeCKHEe UM TIeTepOLMKINYECKUE)
oprannveckue BellecTBa. Kiaccudukamuys yrieBogoponoB: MpeneiabHble (ajka-
Hbl U UMKIOATKaHbI), HEMpeneiabHble (aJKeHbl, aJlKWHBbI, ajJKaJueHbl), apoMa-
tudeckue (apensnl). Kiaccudukaliuss opraHUYECKUX COEIWHEHUI MO HaTUYUIo
(byHKIIMOHATBHBIX TPYMIT: TWUAPOKCWJIbHAS (CHUPTHI), KapOOHWIbHAS (aTbIeTHIbI
U KETOHBbI), KapOOKCcUIbHasI (KapOOHOBbIE KUCIOTHI), HUTPOrpyIIa (HUTPOCOEIU -
HEHMUST), aMUHOTPYTINa (aMUHBI).

Ilpunyunsr Homenkaamypsl opearnuueckux coedurenull. TIOHSATHE O XUMMU-
yeckoli HoMeHkaType. HomeHKaTypa TpuBuaibHasl (MCTOpUYECKasi) U paluo-
HajbHas. MexnyHapomHasi HOMeHKJaTtypa opraHudeckux coennHenuit [UPAC.
ITpmHLIMTIBI cOCTaBIIEeHUS Ha3BaHWM opraHmdyeckux coemmHeHmnid o TUPAC.

Knaccugppurkauyus peaxyuii 6 opeanuueckoit xumuu. IloHsatue o cydbctpate
n peareHTte. Kiraccudukanmsa peakinuii MO CTPYKTYPHBIM WM3MEHEHMSM Bellle-
CTBa: peaklUu MPUCOeAUHEHHUs (B TOM 4YHUCe MOJUMepU3alliu), OTIIeTICHUS
(pMUMUHUPOBaAHUS), 3aMellleHUsT U u3oMmepusauuu. [loHsiTe o romo- u re-
TEPOJIMTUUECKOM pPa3pbiB€ KOBAJIEHTHOW CBSI3U, 3JIEKTpoduiax U HYKIEOo-
unax. Knaccudbukaums peakiuii Mo TUMY PEaKIIMOHHBIX YAaCTUIL paguKalib-
HbIe, 271eKTpodWIbHbIE U HyKIleoduabHble. Knaccudukalms peakiuii mo n3mMe-
HEHMIO CTereHeill OKUCIeHUs: OKMCIeHUs] U BoccTaHoBIeHUs. Kiaccubukanus
peakluii 10 YacTHbIM MPU3HAKaM: TaJIOTEHUPOBAHUE W JeraJloreHHupoOBaHUE,
TUAPUPOBAHUE W NETUIPUPOBAHWE, THUApATALMS W ACTWApaTarusi, TUApOraao-
TeHUPOBaHWE U JETUIPOTaAIOTeHUPOBaHUE.

Jdemoncrpamun. KoJiekiiusi opraHUYecKUX BEIIeCTB W MaTepuangoB, W3-
memms w3 Hux. IlapoctepkHeBble m 00BEMHBEIE (CTioapTa—bpurie6a) momenun
aTaHoJa, OUAITUIOBOro 3cdupa, OyraHa, M3o0yTaHa, MeTaHa, STWJIEHA M alle-
TuiaeHa. B3auMopeiicTBue HaTpusl C 3TAaHOJOM, OTCYTCTBHE B3aMMOACHCTBUS C
JIUAITUIIOBBIM 3(pUupoM. Moaenb OTTajJKMBaHUSI TMOPUAHBIX OopOUTaneil (IeMOH-
CTpallisl C MCIIOJIb30BaHMEM BO3AYIIHBIX LIapoB). JleMOHCTpallMOHHAsI TaOauLa
«PaznnunHble TMOpUIHBIE COCTOSIHUSI aToMma ymiepona». O0pasibl OpraHMYecKuX
COENMHEeHUI pa3UYHBIX KJaccoB. Moaenu OpraHu4YecKux COENUHEHUM c pas-
JIMYHBIMU (DYHKIIMOHAJIbHBIMUM TpynrnamMu. [opeHne meTaHa WM MpoIraH-OyTa-
HOBOI CMecM ra3oBoOil 3axkurajiku. B3pblB cmMecu MeraHa ¢ xjopoM. OOGeciiBe-
yrBaHUEe OpOMHOI BOAbl 3TUJIEHOM. Jlernonumepusanus nonuaTuiaeHa. [loiy-
YyeHue STWIeHA JeruapaTaiyeil aTaHoa.

JlaGopaTopHblii onbIT. M3roToBieHue Moneseil MoJieKyal — TpeacTaBUTeNnei
Pa3JIMYHbBIX KJIACCOB OPTaHWYECKUX COCIMHEHUIA.

IIpakTuyeckas padora 1. KauecTBeHHBI aHaJM3 OpPraHWYECKUX COCOV-
HEHUIA.

Tema 2. NpepenbHble yrnesonopoabl
(5/9 4)

Ankanvl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME MOJIEKY/Ibl METaHa.
ToMonornueckuii psia alkaHOB M WX u3oMepus. [IpocTpaHCTBEHHOE CTpoe-
HUE MOJIEKYJI aJlkaHOB (B TOM 4ucie KoH(opMepsl). HoMeHKIaTypa aqkaHOB.
[TpoMbIlIEHHBIE CIIOCOOBI ITOJYYEHUS] ajJKAHOB: KPEKWHI He(hTEeNnpOayKTOB,



peaklius aJKUJIMPOBaHUS, TOJYYEHUE CUHTETUUYECKOTo OeH3MHa, HarpeBaHue
yriaepoaa B atMocdepe Bomopona. JlabopaTopHble CIIOCOOBI IMOJyYeHUs ajiKa-
HOB: peakuus Bropua, nmuponus cojieii KapOOHOBBIX KHUCJIOT CO IIe0YaMu,
ruapon3 kapbuma amomuHusi. Pusnuyeckue cBOMCTBa ajkaHOB. BzanMHoe
BJIMSIHUE aTOMOB B OpPTraHUYECKUX MoJiekyiaaX. [loJoXUTeabHBI U OTpulla-
TeJIbHBIIA MHAYKTUBHBIE 3D deKThl. [IporHo3 peakImoHHOW CITOCOOHOCTH ajiKa-
HOB. MexaHU3M peaklliuii paJuKalbHOro 3amelleHusi. Peakuny paaukaaibHOTO
3aMellleHUsI: TaloTeHupoBaHue U HUTpoBaHue. Peakuuu aeruapupoBaHus. Pe-
akiuu okucieHus. [pyrue peakiiuu ¢ paspyiieHueM yrieponaHoit nenu. Ilpu-
MEHEeHME aJIKaHOB.

Huknoankansr. ToMONOTUYECKUI PSIT U CTPOSHUE LIMKIIOAJIKAHOB. MIX HOMEH-
ki1arypa U uszomepus. [loHsaTre o mpocTpaHcTBeHHON u3zoMepuu. KoHdopmepbl
nukiiorekcaHa. CriocoObl MOJy4eHUs HUKIOATKAHOB: peKTU(UKaLMs HedpTH, Ka-
TATUTUYECKOE ACTUIPUPOBAHNE apeHOB, BHYTPUMOJEKYISIpHasI peakius Bropiia.
duznueckre U XUMUYECKUE CBOMCTBA IIMKIOATKAHOB (pPeaklMU MPUCOCIUHEHUs
u 3amelneHus). [IpumMeHeHne MKIOAIKAHOB.

JdemoHcTpamum. [lapocTepXHeBble MOAEIU MOJIEKYJ ajJKaHOB IS WJTIO-
cTpaluu CcBOOOIHOro BpalleHusT BOKpYyr cBsisu C—C, a TakxKe 3aCIOHEHHOM
U 3aTOpMOXeHHOU koHdopmaimii 3TaHa. [lomydyeHue MeraHa W3 arerara Ha-
TpUsi U TUAPOKCHUIA HaTpus. [opeHMe MeTaHa, MpOIMaH-OyTaHOBOW cMmecHu, Ma-
pacduHa B yclaoBUsIX M30BITKA M HemocTaTKa Kucjiopoaa. B3pblB cMecu meTaHa
¢ Bo3ayxoM. OTHOIIIEHUE MeTaHa, MpoNnaH-O0yTaHOBOW cMmecu, OeH3MHa K OpoM-
HOH Bome M pactBopy KMnO,.

JlaGopaTopHble omnbIThl. M3rotoBieHue mnapacdUMHUPOBAHHON Oymaru, uc-
MbITaHUE €€ CBOWCTB (OTHOIIIEHHE K BoJe U kupy). OOHapyxeHue BOMbl, Caxu,
VYIJIEKUCJIOTO Ta3a B TMPOAYKTaX TOPEHUsI CBEYM.

Tema 3. HenpepenbHble yrnesoaopoabl
(13/22 u)

Ankenbl. DISKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl 3TH-
sneHa. [omonoruveckuii psii U u30MepuUsl aJIKeHOB (YIJIEPOJHOTO CKeJeTa,
reoMmeTpudeckas (yuc-mpauc-u3oMepusl), MOJOXEHUs NBOWHON CBS3U, MeEX-
kjaccoBasi). HoMmeHkiiaTtypa ankeHOB. [IpoMbIlIJIEHHbIE CITOCOOBI MOJyYeHUsI
QJIKEHOB: KPEKWHT aJIKaHOB, BXOMSIIMX B COCTaB HE(PTU M TOIYTHOTO Hed-
TSIHOTO Ta3a, JNeruJpupoBaHUE TIpeleSbHbIX YyIieBonoponoB. JlabopaTopHbie
CIIOCOOBI MOJYyYEeHMST aJKEHOB: PEaKIMM 3JIMMUHUPOBAHUS (JIeTaJlOTeHUPO-
BaHUeE), NeruapaTalusl CIIMPTOB M JeTaJOreHMpOoBaHUE AUTAJIOTeHAJIKAHOB, a
TakXe JAeruapoTaJlorTeHUPOBaHUE TaJOreHOTIPOU3BOMHBIX MPeaebHbIX YIJIEBO-
noponoB. IIpaBuiio 3aiilieBa. @u3nyeckKre CBOMCTBA aJKeHOB. B3aumMHoe Biu-
ssHWEe aTOMOB B OpraHMyYeckux MoJiekyiaax. MeszomepHblit addexrt. I[IporHos
pPEaKIIMOHHOM CMOCOOHOCTU alKeHOB. MeXxaHM3M peakiuii 3J1eKTpoPUILHOTO
npucoenuHeHus. Peakiuu npucoenmHeHUs alKeHOB: TaJOTeHUPOBaHUE, TUJI-
pupoBaHMWe, TUIPOTAIOTEHUPOBaHUE, Tuapatanus, mnoauMmepusamus. I[Ipa-
BUJO MapkoBHUKOBa. Peaklimy OKMCIEHMSI aJIKeHOB TepMaHTaHATOM Kajusi
KMnO, (peakuus BarHepa) B BomHOII M cepHOKucjoi cpemax. [IpumeHeHme
aJIKeHOB.



Boicokomonexynspnole coedunenus. CTpoeHUE IOJMMEPOB. MOHOMEp, II0-
JIMMEp, 3JIeMEHTapHOE 3BEHO, CTeleHb MoJuMepudaluu. JIMHelHbIe, pa3BeT-
BAEHHBICE UM ceTdyaTble (CIIMTHIE) TToJmMephbl. CTepeoperyiaspHbIe U HECTepeo-
peryisipHbie IojuMepbl. OTHOIIEHMWE ITOJMMEPOB K HarpeBaHUIO: TepMOILIa-
CTUYHBIC U TepMOpeaKTHUBHbIe moiauMephl. [loauMepbl Ha OCHOBE 3TUJICHOBBIX
YIJIEBOJOPOAOB M MX TPOM3BOMAHBIX: TOJUITUIIEH, TOJUIIPOTIMIICH, TOJIUTETpa-
(bropaTHIIEH, MOJIVMBUHUIXJIOPHI.

Ankaduenwvr. Kinaccudukanuuss TUEHOBBIX YITIEBOAOPOAOB: U30JMPOBAHHBIE,
KyMYyJIUpOBaHHBIE, COMpsKEHHBIe. HOoMeHKIaTypa M n3oMepusi TMEHOBBIX yIJIe-
BOIOPOIOB (MEXKJIacCOBasi, YIJIEPOAHOIO CKeJieTa, B3aMMHOIO MOJIOKEHUST KpaT-
HBIX CBsI3eii, reomeTpuueckasi). CTpoeHne COMpPSLKEHHBIX ankaaneHoB. CriocoObl
MOJIyYeHUs] aJKaJWEHOB: JNETMIpUpPOBaHUE aKaHOB, peakius Jlebenesa, neru-
JporajoreHupoBaHue aurajoreHajkaHoB. Dusnueckue CBOMCTBA IUEHOBBIX
yIJ1eBOIOpOa0B. XMMHMYECKME CBOMCTBAa MIMEHOBBIX YIJIEBOIOPOMIOB: peaKIIUU
NPUCOCIUHEHMSI, OKUCICHUS, TTIOJIMMEPU3allMi U OCOOCHHOCTU MX MPOTEKaHUSI.
Haxoxnenve B mpupone M mpuMEHEHUe ajkaaueHoB. TeprieHbl. DIacTOMEpHI.
HatypanbHblii KaydyK KakK IPOAYKT MOJMMepu3anun u3ornpeHa. CUHTeTUYECKUe
Kayuyyku: OytagueHoBblii KayuyykK (CBK), nMBMHMIOBBINA, U30IMPEHOBBINA, XJIOPO-
MPEHOBBIN, OyTaTNeH-CTUPOIbHBIN. BynkaHu3anmus KaydykoB: pe3uHbl 1 D00HUT.

AaKkunbl. DIESKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYJbl alle-
TujieHa. ['oMonornuyeckuii psgg U U3oMepusl aJKUHOB (YIJIEpOIHOIO CKeeTa,
TMOJIOKEeHUsI TPOMHOM CBsA3M, MeXKiaccoBas). HomeHkmaTypa ankuHoB. Crio-
cOOBI TTOJIydYeHMsI aJKMHOB: IMPOJU3 MeTaHa (B TOM YHCJIe OKMCIMTEIbHBINI
MAPOJU3 TIPUPOJHOTO Taza), KapOUIHBIM METOM, IeruAporajoreHupoBaHUE
IUTaJIoOTeHAJKaHOB, B3aWMOJEHCTBUE COJIEll aleTUJICHOBBIX YIJIEBOIOPOIOB
(aumeTUJIeHUIOB) ¢ rajoreHajikaHamu. Dusznueckue M XMMUYECKUE CBOMCTBa
aleTUJICEHOBBIX YIJIeBOMOponaoB. Peakuuu mnpucoenmHeHusi (TuapupoBaHue,
raJJoreHMupoBaHue, TUAPOTAJIOTeHUPOBaHUE, TUApAaTallUsl, TPUMEpHU3allus alle-
tuneHa). Peaknusi KydepoBa u mpaBujio DabrekoBa. KucinoTHble cBolicTBa
aKUHOB. AmnetuiaeHunsl. OKHUCIeHWE aJKWHOB pacTBOPOM IlepMaHTaHaTa
kanuss KMnO, u ropenue. Ob6i1actu npumeHeHus auetujeHa. IIlpumeHeHue
roMmoJyioroB anetrwieHa. [losumepsl Ha OocHOBe alleTuieHa. BuHunanetruiieH.

Jdemoncrpamun. O0bEMHBIE MOIEIU UUC-MPAHC-U30MEPOB ankeHoB. Iloiry-
YyeHUEe STUJIEHAa M3 3TaHOJIa M J10KAa3aTeJIbCTBO HEIPEACIbHOTO CTPOCHMSI 3TH-
JeHa (peakuuu ¢ OpomHOIT Bomoir m pactBopoM KMnO,). ObGeciiBeunBaHUe
3TUJIEeHOM OpoMHOM Boabl U pactBopa KMnO,. IopeHue atuneHa. Bzaumoneri-
CTBUE aJIKAHOB M aJIKEHOB C KOHIIEHTPUPOBAHHOW CepHOI KucioTtoil. Momenu
MOJIEKYJT aJKaaleHOB C M30JIMPOBAHHBIMU, KYMYJIMPOBAHHBIMMU U COIPSKEHHBI-
MU ABOMHBIMM CBS3sIMM. Koaryisiuuss MJIEYHOro coKa Kay4yKOHOCOB (MoJjiodasl,
onyBaHYMKa wiau ¢Pukyca). HemommMmepusanus KaydyykKa M T0Ka3aTeIbCTBO Ha-
JIMYMS TBOMHBIX CBSI3€il B MOJIEKYJlaX MOHOMEPOB (peakiuu ¢ OpOMHOI BOIOM
u pactBopoM KMnO,). O3HakomJieHHEe C KojuieKuuein «Kaydyyku u pe3uHBbI».
[TonydyeHue alneTuieHa u3 Kapouaa Kaiblius. OO0bEMHBIE MOAENIM aJKUMHOB. B3a-
MMOICKCTBHE alleTUJIeHa ¢ OpoMHOI Bomoii. BzamMozelicTBue aneTuieHa ¢ pac-
tBopoM KMnO,. lopeHue aueruieHa.

JIaGopaTopHblii onbIT. O3HaKOMJIEHHE C KOJUIEKIIMeil 00pa3loB IiacTMace
1 BOJIOKOH.

IIpakTuyeckas padora 2. YnieBOZOPOIbI.



Tema 4. ApomaTtnyeckue yrnesonoposbl
(7/12 u)

Apenovi. TlepBble cBemeHMsT 00 apoMaTUuecKMx coenuHeHusx. CrtpoeHwue
MOJIEKYJIbI OeH30/1a: eIuHasl J-3JIEKTPOHHasl CUCTeMa, WJIM apoMaTU4eCKuit
cexcreT. T'omonoruueckuii psin. Mzomepusi B3aMMHOTO PACIIOJIOKEHUST 3ame-
cTuTenaeir B OeH30JbHOM KoJiblie. HomeHkiatypa apeHoB. Kcumonsl. Ilpo-
MBIIIJIEHHBIE CMOCOOBI TOJydyeHus OeH30J7a M ero TOMOJIOTOB: apoMaTH3alus
aJIKaHOB M 1IMKJIOAJKAaHOB, TpUMepM3alus aleTuiieHa (peakiiys 3eJMHCKOTO).
JlabopaTtopHbIe CITOCOOBI MOJYUYEHHUSI apeHOB: aJKWIMpOBaHUEe OeH30Jia, MUPO-
JIU3 coJieil apoMaTH4ecKux KuciaoT. dusnueckue cBoiicTBa apeHOB. IIporHos
pEaKIIMOHHOI CIIOCOOHOCTU apeHOB. Peaklimu 371eKTpOo(GMIBHOIO 3aMelleHUs
M KX MeXaHU3M: TrajoreHupoBaHue, ajkuaupoBaHue (peakuuss Dpunensi—
KpadTrca), HutpoBaHue, cyibdupoBaHue. Peakliuum TpUCOEIMHEHUS: TUIPU-
poBaHue, paauKaJlbHOE rajoreHupoBaHue. Peakiumm okuciaeHus. Toiayos Kak
romoJjior 6eHzosa. OCOOEHHOCTU XMMUYECKUX CBOUCTB aikuibeH3onoB. Opu-
€HTaHTBhl TEPBOro M BTOPOro pona. B3amMHoe BIMSIHUE aTOMOB B MOJIEKY-
JlaX ajlKWIOEH30JI0B Ha MpUMepe peakKlMuy 3aMelleHus. Peakuuy OKMCICHUSI.
I[IpumeHneHue apeHOB.

HemoncTpauum. [lapocTep:kHeBble 1 00bEMHBIE MOIEIU O€H30J1a U €ro ro-
MoJioroB. PacTBopeHue B OeH30si€ pa3fUYHbIX OpPTaHUYECKUX (HAMpPUMEp, XJIO-
poduiia U3 pacTeHUi) U1 HEOPraHMYECKMX BEIIEeCTB (HarpuMep, Cepbl, MOIA).
Os3HakoMJIeHHE ¢ (PU3UYECKMMU CBOMCTBaMM OeH30Jia (pacTBOPUMOCTh B BOIE,
IUIOTHOCTh, TeMIleparypa TiaBieHUs). [opeHne OeH30j1a Ha CTEK/ISTHHON IIa-
nouke. OTHomeHUe OeH3oyla K OpoMmHOIT Bome m pactBopy KMnO,. Hurposa-
Hue OeH3osa. OTHOLLEHKE TOJyosla K Boie. PacTBopeHUe B TOJyosie pa3jIM4HbIX
opraHuyeckux (Harpumep, XjJopodwuia U3 pacTeHWi) U HEOPraHMYECKUX Be-
1mecTB (Hampumep, cepsl, noma). ObecuBeyrMBaHUe TOAyojJoM pactBopa KMnO,
1 OpOMHOI1 BOIBI.

Tema 5. MNpupogHble UCTOYHNKU yrneBoaopoaoB
(5/8 )

IIpupoonsiii eaz u nonymuoiii Hegpmsauoil ea3. IlpupogHbIil ra3 U €ro co-
craB. [lpombinieHHOE WCITONB30BaHWE M TiepepadboTKa TpupomHoro rasa. Ilo-
MyTHbIe HedTsIHbIe Tadbl U UX Mepepadorka. Dpakiuu MOMYyTHOrO HEMTIHOTO
rasa: ra3oBblii OCH3MH, IIPOIaH-OyTaHOBAasI CMECh M CyXOM ras.

Hegpms. HedTbh KaKk mpUpOIHBINA MCTOYHMK YIJIEBOIOPOIOB, €€ COCTaB U
dusnueckue cpoiictBa. 1oObiua M mepepadboTKa yIIeBOAOPOIOB KakK IMpeaMeT
MEXTyHApOAHOTO COTPYAHMYECTBA M BakKHeiilass oTpacib 3KoHOMUKHU Poccum.
IMpompmineHHas miepepaborka HedTH. Pektmdukanmsa (dppakiimoHHas Tiepe-
roHka). ®@pakuuu HedTU: OCH3UMHOBASI, JIMIPOMHOBAsI, KEPOCUHOBAS, ra30iilb,
ma3yT. ComsipoBble Maciia. Bazenmn. Ilapacdun. I'ympoH. Kpekunr Hedremnpo-
JIYKTOB: TEPMUUYECKUI, KAaTAIUTUYECKWU, TMAPOKpeKUHT. Pudopmunr. Luknu-
3aums. ApoMatusanus. JleToHallMOHHAsI CTOMKOCTh OeH3nHa. OKTaHOBOE YMCJIIO.

Kamennwtit yeoav. I[lpomviuinennas nepepabomka kamenHoeo yeas. Haxox-
JIeHVWe B MPUPONE U COCTaB YIJis: KaMEHHBIN yrojib, aHTPAIUT, Oypblil yroJb.



KokcoBaHue M ero mnpoayKThl: KOKC, KaME@HHOYrojbHas cMoOJia, HaJCMOJbHas
Boda, KOKCOBBbIN Ta3. Iasucdukauus ymiss. BoasiHoil ras. Kataautuyeckoe rui-
pUpOBaHUE YIJIS.

Tema 6. M'mpgpokcnncogepXxalme opraHMyeckue BellecTBa
(11/20 u)

Cnupmui. TloHsiTUe O crnupTax, UCTOPUS WX U3ydyeHHs. OYHKIIMOHAb-
Hasi TuapokcuibHas rpynna. Kinaccudukanus cnvpToB: MO TUMY YIJIEBOIO-
pOIHOTO panuKana (TpeneiabHble, HEeNpeneJabHble, apOMaTUYECKUE), MO YUC-
JIy TUAPOKCUJIBHBIX TPYIIT B MoOJieKyne (OOMHO- U MHOTOATOMHBIE), TI0 THUITY
YIJIEPOJHOTO aTOMa, CBSI3aHHOTO C TUIPOKCUJILHON Tpynmoi (MepBUYHbBIE,
BTOPUYHBIC, TPETUUYHBIE). DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MO-
JIEKYJ CTIUPTOB.

Tomonoeuueckuil psad npedeabHbiX 00HOAMOMHbIX chupmoes. W3omepusi
(monoxeHust (YHKIIMOHAJIBLHOUW TpYIMbl, YIIEPOJHOTO CKeJieTa, MeXKJjac-
coBasi) M HOMEHKJIaTypa ajkaHojioB. OOuiMe crnocoObl MOJYyYeHUs ajiKa-
HOJIOB: TUApaTallvsl aJKeHOB, TUIPOJMU3 TrajoreHajJKaHOB, BOCCTAaHOBJICHUE
KapOOHMJIbHBIX coeaquHeHU. CnocoObl MOJTYyYeHUST HEKOTOPBIX aJIKaHOJIOB:
METUJIOBOTO CIIUMpPTa — peakiMell IIeJOYHOro TUApOoJu3a XJOopMeTaHa U
W3 CHHTe3-ra3a, STUJOBOIO CIIUMPTAa — CIUPTOBBIM OpPOXEHUEM TIIOKO3bI
W TUApaTanue 3TuiaeHa, IpolaHoja-1 — BOCCTAaHOBJIEHUEM MPOIMOHOBOTO
ajnpaeruna, MnporaHoja-2 — TUAPUPOBAHMEM alleTOHA W TuapaTalueil mpo-
MuJieHa.

Duszuueckue ceoiicmea cnupmos. BonoponHas cBsizb. [IporHo3 peakiimoH-
HOIT CITOCOOHOCTU TIPeAeTbHBIX OJHOATOMHBIX CIIUPTOB U €ro TMOATBEpXKACHUE
MpU pacCMOTPEHUM XMMUUYECKUX CBOMCTB CITMPTOB: KMCJIOTHBIE CBOWCTBaA, pe-
aKIIMN HYKJIEO(MUIBHOTO 3aMEIIEHUs C TAJIOTEHOBOAOPOAAMU, MEXMOJIEKYIISIp-
Hasl MU BHYTPUMOJIEKYJsIpHAsl Aeruaparainusi (MojaydeHue MpocThiX 3GUPOB U
aJIKeHOB), peaKIIMU AEeTUIPUPOBAHUS, OKHUCIECHUS U dTepudukauuu. Huzmme
U BbicluMe (KMpHBbIe) crupThl. CuHTeTMdeckue Moromue cpenctsa (CMCOC).
OO6Jsiactu mpuMeHeHus MeTaHoJsia. TokcuyHocTh MeTaHojia. O6jacTu Tpume-
HEHUSI 3TUJIOBOIO CIUpTa. AJIKOTOJU3M KakK COlLIMajibHOE SIBJIEHHWE U €ro Mpo-
dunakTUKa.

Mnoecoamomuvie chnupmol. ATOMHOCTb CHUPTOB. [JIMKOJIM W DIMLEPUHBI.
MN3omepusi, HOMeHKJIaTypa W TIOJyYeHHE MHOTOATOMHBIX cnUpTOB. OcobeH-
HOCTU XMMHWYECKHX CBOMCTB MHOTOATOMHBIX CIUpTOB. KauecTBeHHas peakilusi
Ha MHOTOAQTOMHBIC CTIUPTHI. DTWICHIIMKOIb Y IJIULEPUH, KaK IMPeNcTaBUTEIN
MHOTOATOMHBIX COUPTOB. [IpuMeHeHUe STUIESHIIMKOJS U MIMLEPUHA.

Dernoavi. CocTaB U CTpOEHUE MOJIEKYJIBI (heHOoa. ATOMHOCTh (heHosoB. [o-
MOJIOTMYECKUIA psifl, M30MepUsl 1 HOMeHKJIaTypa (heHos0B. CriocoObl MonydyeHust
(beHONa: U3 KAMEHHOYTOJILHOM CMOJIbI, KYMOJIBHbBIN CIOCOO, M3 TajJoreHapeHOB
M METOAOM IesioyHoro ruiaBa. dusmyeckue cBoiicTBa (DeHOIOB. XMMUUECKHUE
cBoiicTBa (beHosa: KUCJIOTHBIE CBOMCTBA, OKMCJIEHUE, PEaKlMU SJIEKTPOdUIb-
HOro 3amelleHus1 (rajoreHMpoBaHUE, HUTpPOBaHHUE), MNoOJIUKOHIeHcamus. Ka-
YECTBEHHbIE peakliuM Ha (eHosl: ¢ OpOMHON BOJOWH UM pPacTBOPOM XJIOpUIA
xenesa(lll). IIpumeHeHue (eHOJIOB.



Hemoncrpamuu. [llapocTepxHeBble MOJEAM MOJIEKYJ OJHOATOMHBIX M
MHOTOaTOMHBbIX cniupToB. PU3nyeckre CBOiCTBA 3TaHOJa, MpomnaHoaa-1, Oyra-
Hona-1. B3ammoneiicTBue HaTtpus co cnupToMm. BaaumoneiicTBue cnupra c
pacTBOpOM jauxpomara Kajiusi B cepHoil kuciore. [lonyyeHue cioxHoro 3¢u-
pa. [MonydyeHune atuiieHa u3 ataHoja. CpaBHeHUE peaklUii TOPEHUST STUIIOBO-
ro v TMpomnuaoBoro cnuprtoB. OOHapyXeHUE STUJIOBOTO CIHMPTA B Pa3IMIHBIX
MPOAyKTaxX € TMOMOUIb0 Hoao(GOpMHON MpoObl. B3aummoneiicTBue miuiieprHa
co cBexeocaxnéHHbiM Cu(OH),. Pacrio3HaBaHue BOAHBIX pacTBOPOB TJUIIE-
puHa u sTaHosna. OTHOUIEHWE 3TUJEHIIMKOJS M TIMIEpMHA K BOJE W opra-
HUYECKMM pacTBopuTeiasM. PacTBopuMocTh (peHona B Boae MpU OOBIYHOU U
MOBBIIIIEHHOU Temrieparype. BeitecHeHue deHona u3 dbeHonsiTa HaTpusl YyrOJib-
Ho#t kucioToii. KauecTBeHHbIe peakliMy Ha ¢heHos: obecliBeunBaHe OpOMHOI
Bonbl U B3aumopeictBue ¢ pactBopoMm FeCl;. OGecuBeuuBaHue deHosna pac-
TBopoM KMnO,.

IIpakTuyeckas padora 3. CrupThl.

Tema 7. Anbaernbl U KeTOHbI
(7/ 10 v)

Anvdeeudnt. Anpaerunbl Kak KapOOHWJIbHBIE OPraHMYECKUE COCAMHEHUS.
CocTaB UX MOJIEKYJ U 3JIEKTPOHHOE CTpOeHHE. [OMOJOoTMYeCKUil psia, u3ome-
pusi 1 HOMEHKJIaTypa ajnpaerunoB. CIiocoObl IOJydeHUs: OKMCICHNE COOTBET-
CTBYIOILIIUX CITUPTOB, OKUCJIEHUE yriieBoaopoaoB (Bakep-mpoiecc), ruaparauust
QJIKUHOB, TIMPOJIM3 KapOOHOBBIX KHUCJIOT WJIM WX COJieil, IEeJIOUHON TUIAPOIU3
nurajoreHajkaHoB. Pu3nueckre CBOICTBA ajpaernmoB. [IporHos peaxkiimoH-
HOM CIIOCOOHOCTHM ajbAeruaoB. XMMHUYECKUE CBOICTBA: peakUUKU MHPUCOCAU-
HeHU (IMaHOBOIOpPOHA, THUAPOCYIb(GUTA HaTpHs, peaktwBa [puHbIpa, THI-
pupoBaHHME), peakKlMKU OKUCICHUs («CepeOpsSHOro 3epkKaja» M KOMILIEKCAMU
Mmenu(Il)), peakuum KoHAeHCAUUM (aJIbAOJIbHAS U KPOTOHOBAsI, C a30TUCTHIMU
OCHOBAHUSIMU U TIOJIMKOHJICHCAIIMN), PEeaKIIMKU 3aMEeIeHUS 110 O-YIJIePOTHOMY
aTomy.

Kemonwvi. KeToHBl Kak KapOOHMJIBHBIC coequHeHUs. OCOOEHHOCTH CcOCTaBa
U 2JIEKTPOHHOIO CTpPOEHUs MX MojeKyld. [omomormyeckuii psim, m3oMepus u
HOMEHKJIaTypa KeToHOB. CHocoObl IojydyeHus1 KeToHoB. Dusndeckue cBOCTBa
KeTOHOB. [IpoTHO3 peaKIIMOHHOI CITOCOOHOCTH KETOHOB. XUMUUYECKHE CBOMCTBA
KETOHOB: peaklMu IPUCOCIUHEHUs (LIMaHOBOAOPOIa, TMAPOCYIb(UTa HATpusl,
peakTtuBa IpuHbsIpa, TMAPUPOBAHUE), PEAKIUM OKHUCICHMSI, peaKlUU 3aMelle-
HUS MO Q-YITIEPOTHOMY aTOMY.

JemoHcTpanuu. Moaenu MOJIEKYJ allbIeruaoB: mapocrepxkHeBbie U CTio-
aptra—bpurneda. OxkmciaeHne OcH3ampaeTHAA KUCIOpomoM Bosmyxa. [lomydaeHue
deHondopMaTbIeTUIHOTO TTOJIMMEpa.

JlaGopaTopHbie onbIThl. [lonydyeHUe YKCYCHOIO ajbAeruaa OKUCJICHUEM
aTaHojia. O3HaKOoMJIeHUE C (DU3NYECKUMU CBOMCTBAMU aJIbAETUIOB (alleTanbie-
ruaa U BOOHOTO pacTBopa (opManbaeruaa). Peakiusi «cepeOpsiHOTo 3epKaias.
Peaxiust ¢ runpoxkcugom meau(Il) mpu HarpeBanun. OTHOIlIEHUME alleTOHA K
Bome. AIIETOH KaK OpraHWYeCKUil pPacTBOPUTEINb.

IIpakTuyeckas padora 4. AJbIEeruabl U KETOHHI.



Tema 8. KapGoHoOBble KMUCNOTbl U X NPOU3BOAHbIE
(13/20 u)

Kapbonoswvie kucaomor. TloHaTne o KapOoOHOBBIX Kuciortax. Kiraccudpu-
Kalus KapOOHOBBIX KMCJOT: MO TMPUPOJIE YIJIEBOAOPOIHOTO paaukaia, Mo
YUCITy KapOOKCUJIBHBIX TPYyMM. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
KapOoKcuabHOM rpyrIbl. KapOoHoBbEIe KUCIOTHI B TIpupoae. [oMmosornyeckuii
pSI TpeAebHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCJIOT. M3oMepusi ' HOMEH-
KJIaTypa.

Tloayuernue KapOOHOBBIX KUCJIOT OKHUCJIEHHEM aIKaHOB, aJKECHOB, IIepPBUY-
HBIX CIIMPTOB M aJIbACTUAOB, a TaKXKe TUIPOJU30M (TpUTAJIOTeHAaTKaHOB, HUTPU-
JioB). IlonyyeHue MypaBbUHOM KHMCIOTHI B3aMMOACUCTBUEM TMIAPOKCHIA HATPUS
¢ okcuaoM yrnepoaa(ll), ykcycHol KUCIOThI — KapOOHWIMPOBAHMEM METUJIO-
BOTO CIIMpTa U OpOXEeHWEM 3TaHoJIa, MPOIMOHOBON KUCIOThI — KapOOHUJIN-
poBaHUEM 3TUJICHA.

Duszuyeckue ceoilicmea KapOOHOBBIX KUCIOT, OOYCIOBJICHHBIE MOJSIPHBIMU
MaccaMM M BOHOPOMHBIMU CBSI3SIMU. [IpOrHO3 XMMHMYECKMX CBOMCTB KapOOHO-
BbIX KMCIOT. OOuIMe CcBOMCTBA KUCIOT. Peakuuy 10 yIJIEBOAOPOIHOMY paiu-
Kany. O0Opa3zoBanne (pyHKIMOHAJIBHBIX ITPOU3BOAHBIX. Peakmus stepudukannm.
OOpa3oBaHMe TrajJoreHaHTUAPUIOB, aHTUAPUIOB, aMUIOB, HUTPUJIOB.

MypaBbuHast U YKCyCHasl KMCJIOTbI KaK IPEICTAaBUTEU MHPeAeabHBIX OIHO-
OCHOBHBIX KapOOHOBBIX KHUCIOT. IlaaibMUTHHOBAsE M cTeapuHOBash KHUCIOTHI
KaK MpEeICTaBUTENM BBICUIUX TPENETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUC-
JIOT. AKpuUJoBasi U METaKpWJIOBasi KUCIOTbl KaK TMPENCTABUTENN HETIpenesib-
HBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. OJjieMHOBasl, JIMHOJEBAss U JIMHOJIE-
HOBasi KHUCJIOTbl KaK MPEICTaBUTENM BBICIIUX HENpedeIbHbIX OIHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. BeH3oliHasg M caumuioBas KUCIOTHl KaK TIPEICTaBUTE-
JI1 apOMaTUYECKUX KapOOHOBBIX KMCJIOT. JIByXOCHOBHBIE KapOOHOBBIE KHCIIO-
Thl Ha IpUMeEpE ILIaBeJIeBOM KUCIOTHL. IIpuMeHeHMe U 3HauYeHUE KapOOHOBBIX
KMCJIOT.

Coau kapbonosvix xkucarom. Mboira. TlonydeHue cojeit KapOOHOBBIX KMC-
JIOT Ha OCHOBE OOIIMX CBOMCTB KHUCJIOT: B3aUMOAEMCTBUEM C aKTUBHBIMU
MeTaJlaMU, OCHOBHBIMM OKCHAAMHU, OCHOBaHMAMM wiu coyisimu. [lonydeHue
coJieii KapOOHOBBIX KMCJOT IIEAOYHBIM TUAPOJM3OM CIOXHBIX 3(pUpOB. Xu-
MHUYECKMEe CBOWCTBA COJeil KapOOHOBBIX KHCJIOT: THUAPOJIM3 IO KaTHUOHY, pe-
aKIIMd MOHHOTO OOMEHa, MUPOJIM3, 3JIEKTPOJIM3 BOIHBIX PacTBOpPOB. Mblia.
KécTtkocTh Boabl U criocoObl e€ ycTpaHeHusl. [IpuMmeHeHue cojieii KapOOHOBBIX
KMCJIOT.

Craoxcnbte aghupor. CTpoeHUE MOJIEKYJI, HOMEHKJIaTypa U M30MEpPUST CIIOXK-
HbIX 3(hupoB. DU3NUECKUEe CBOMCTBA CIOXHBIX 3(uUpoB. CrocoObl MoJlydyeHUsI
CJIOXHBIX 3(DMPOB: peakivs 3TepuduKalii, B3auMOAeHCTBAE CITMPTOB C aHTUII-
puIaMKM WIM TajJOreHaHTMApUIaMKU KUCJIOT (peakuusl ITOJMKOHACHCALMM) Ha
prUMepe MoydeHusl ToJudTuiIeHTepedTanata. XUMUIECKUE CBOMCTBA CIOXKHBIX
3(hupoB: ruapoau3 u ropeHue. I[IpruMeHeHUEe CIOXHBIX 3(DUPOB.

Bocku u orcupsi. Bocku, ux crpoeHue U cBoiicTBa. PacTurtenbHble U XKuU-
BOTHbIE BOCKM. buonoruyeckast posb BOCKoB. 2KUpbI, UX CTPOEHUE U CBOICTBA:
OMbUICHHE, TUAPUPOBAHUE PACTUTEIILHBIX XXUPOB. buojorndyeckass poiab XUPOB.
3amMeHa XMPOB B TEXHUKE HEIMUIIEBBIM CHIPbEM.



JdemoncTpamuu. Monenn MojieKysl KapOOHOBBIX KUCJIOT: 11apOCTEPXKHEBbIE U
Crioapra—bpurineba. Tabmmua «Kinaccudpukaimss KapOOHOBBIX KUCIOT». Dusm-
YecKMe CBOICTBa 3TaHosa, mponaHona-l, OyraHona-1. IMomyyeHue ykcycHOM30-
amuioBoro 3¢gupa. Kosuiekimsi opraHndeckux KUcjaoT. OTHOILLIeHUE NpeaebHbIX 1
HenpeaebHbIX KUCIOT K OPOMHOI Bonle U pacTBOpY NepMaHraHata Kaiuusi. [Tomyde-
HUe MblIa u3 kupa. CpaBHeHUE MOIOIINX CBOMCTB X03s1iicTBeHHOTO Mbuta 1 CMC
B k€éctkoit Boae. Kostekius cinoxHbix acpupos. [llapocrepxkHeBble MoAead MOJIe-
KYJT CJIOXHBIX 2(pMPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. [TonyueHre npusTHO
MaxXHYIIEro cloXHoro acdupa. OTHOIIEHWE CIMBOYHOTO, TTOACOJHEUYHOrO, MallluH-
HOro Maceil W MaprapvHa K BOIHBIM pacTBopaMm OpoMa M TepMaHraHaTa KaJlusl.

JlaGopaTopHbie onbIThbl. O3HaKOMJIEHHE ¢ (DU3UISCKUMI CBOCTBAMU HEKO-
TOPBIX MPEAeTbHBIX OJHOOCHOBHBIX KUCIOT: MypaBbUHOM, YKCYCHOM, MacCsSTHOM.
OTHoOllIeHWe Pa3JIMYHbIX KUCJIOT K Bozae. B3zamMopelicTBue pacTBopa YKCYCHOM
KucJoTel ¢ Metaiom (Mg mim Zn), okcugoMm Metaimia (CuO), TmapOKCUaoM
metauia (Cu(OH), unu Fe(OH);), conbio (Na,CO; u pactBopoMm Mbuia). O3-
HaKOMJIEHNE ¢ oOpa3lamMu CIOXHBIX 3(pupoB. OTHOIIEHUE CIOXHBIX 2(PUPOB
K BOJIe U OpraHMYeCcKMM BelllecTBaM (KpacuTesisiM). BoiBeneHue XUPHOTO MsTHA
C TOMOIIIBIO CIOXHOTO 3(upa. PacTBOPUMOCTh KUPOB B BOAE M OPraHUYECKUX
pacTBOPUTEISIX.

IIpakTnyeckas padora 5. KapOoHOBbIe KUCIOTHI M MX IPOU3BOMHBIC.

Tema 9. YrneBojbl
(10/13 u)

Yeneeoovi. CoctaB MOJIEKyJl yIIEBOIOB M MX cTpoeHue. Kiaccupukaims
YIJIEBOAOB: MOHO-, IM-, OJIMIO- W IOJIMCAaXapuIbl, KETO3bl U aJIbI03bl; TETPO3bI,
MEHTO3bI, TeKco3bl. BoccTaHaBimBalonie M HEBOCCTAHABIMBAIONINE YIJIEBOIBI.
Buonornyeckass pojib U 3HaYeHUE YIJTICBOIOB B JKM3HM Ye€IOBEKa.

Monocaxapuowei. CtpoeHue MoJeKyldbl U (hU3MUYECKUE CBONCTBA IJTIOKO3bI.
[Hukmndeckre (OpMBI TIIIOKO3BI M MX OTPaXXKeHHME ¢ MOMOIIbI0 (opMysr Xeyop-
ca. Imuko3unHbelil Tuapokcui. a-D-rmoko3a u SB-D-rmoko3a. TayroMmepusi Kak
pe3yibraT paBHOBECHUSI B pacTBope TOKo3bl. [lomyueHue mioko3bl. DOTOCUH-
Te3. XMMUYEeCKMe CBOMCTBA: peakiluy IO aJbICTUIHOW M TI0 TUAPOKCUIBHBIM
rpyrmnaM. CIOUpPTOBOE, MOJOYHOKMCIOE M MACISTHOKHMCIOE OpPOXEHUS ITIOKO3BL.
®pykTo3a Kak n3oMmep TIoko3bl. CTpyKTypa, (pusnyeckre U XUMMHIECKUe CBOI-
CTBa (PPYKTO3HI.

Jucaxapuodwsi. CtpoeHue moiiekyn aucaxapunos. Caxapos3a. HaxoxneHue B
npupone. [TomydeHne caxapo3bl U3 caxapHOW CBEKIIBI. XMMUUYECKHE CBOMCTBA ca-
xapo3bl. JIakTo3a M MaJjibTo3a KaK M30Mephl caxapo3bl. MIX cBoiicTBa M 3HaYeHUE.

Tloaucaxapuower. CtpoeHne MojieKyn mojucaxapunoB. Kpaxman. CoctaB n
CTpOEHME MOJIEKYIbl KpaxMasia. AMWIO3a M aMIWIOTEKTUH. XUMHYECKHE CBOM-
CTBa: TUAPOJM3 M KadyeCTBeHHas peakuusi. HaxoxneHue B mpUpome, MOIydeHUe
U TIpUMEHEeHUe Kpaxmaja. buonormyeckas poib kpaxmana. CTpoeHUe MOJEKY
newtono3bl. CBOMCTBA HEJUTIONO03bl: 00pa30BaHME CIOXHBIX 3(UPOB U MPOMYK-
TOB aJIKWJIUpOBaHMsI. HuTpaTthl M ameTaThbl LIEJUIIOJIO3bI — ChIPbE IJI MOJIyde-
HUS B3PBIBYATHIX BEIIECTB M MCKYCCTBEHHBIX BOJIOKOH. HaxoxxaeHue B mpupone,
OuoJiornueckass pojib M IPUMEHEHHE LIEIUIIONIO03bI.



JdemoncTpanuu. OG6pasiubl yIIeBOIOB M TMPOAYKThl Ha WX ocHoBe. [lony-
YeHMe caxapaTa KajblMsl, BblIEJEHUE caxapo3bl M3 pacTBOpa caxapaTa Kajlb-
mus. Peakiust «cepeOpsiHOro 3epKaia» ISl TOKO3bl. Peakiimu ¢ dykcuHcep-
HUCTOI KucaoToi. OTHOIIIEHHWE PaCTBOPOB caxapo3bl U MajbTO3bl K TUAPOKCUILY
menu(Il). O3nakomneHue ¢ dusnueckumMu cBoiicTBamu kpaxmana. [lomydyeHue
KpaxMayibHOTO KJjeiictepa. O3HakoMJIeHHE ¢ (DU3NYECKUMU CBOMCTBAMMU 1IEJITIO-
J03bl. [TogydyeHUe HUTPATOB LIEJTIONO3bI.

JIaGopaTopHbie onbIThbl. O3HAKOMJIEHUE ¢ (PU3MYECKUMHU CBOMCTBAMU TITIO-
Ko3bl. BzaumoneiictBue 11okKo3bl ¢ rugpokcuaomM menu(ll) mpu KomHaTHOI
TeMrepaTtype W Npu HarpeBaHuW. KUCIOTHBIN ruaposn3 caxaposbl. KauecTBeH-
Has peakuus Ha kpaxmay. O3HaKOMJIEHHWE C KOJUIEKIIME BOJIOKOH.

IIpakTuyeckas padora 6. YmieBombl.

Tema 10. A3oTtocogepxalime opraHu4yeckue coegnHeHus
(15/25 u)

Amunoet. Tlonsatue o6 amunax. Kiaccudukainysi aMMHOB 110 YHWCIY YIJIEBO-
JOPOMHBIX PagvKaIOB (IIEpBUYHBIC, BTOPUYHBIC, TPETUUHBIE) U 110 UX IIPUPOIE
(anmudaTryeckue, apoMaTUYeCcKue M KUpHOapoMaTHUuecKue). DIeKTPOHHOEe U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIeKYJ] aMUHOB. [omosornueckuii psif, m3oMe-
pus U HOMEHKJaTypa IpenesibHbIX anudaTUYeCKMX aMUHOB. IomMojgorundyeckuit
psmo, U30MepUsI 1 HOMEHKJIaTypa apoMaTudecKuxXx aMuHOB. CriocoObl MOJTydeHUsI
anmudaTUIecKX aMMHOB B3aMMONECTBEM aMMMaKa CO CIIMpTaMM, rajoreHali-
KaHOB C aMMHUAaKOM, COJIEH aJIKUJIaMMOHUS co 1enoyaMu. CriocoObl MTOTyYeHUsT
apoMaTUYEeCKNX aMUHOB: BOCCTAHOBJICHME apOMaTMYECKUX HUTPOCOCAUHEHU
(peakuust 3MHMHA), B3aUMOAEHCTBUE apOMaTUYECKMX aMUHOB C TaJloreHajIKaHa-
mu. [IporHo3 peaklMOHHOI CIIOCOOHOCTU aMUHOB. XMMUYECKUE CBOMCTBA aMMU-
HOB KaK OpraHMYeCKMX OCHOBaHMI. Peakumu smeKTpodMIbHOTO 3aMelieHus
apoMaTUYeCKMX aMUHOB. Peakiiuu okucieHus U aakuivpoBaHusi. Ob6pa3oBaHue
amMunoB. BzaumoneiicTBe aMUHOB C a30TUCTOI KUCIOTOM. [IpuMeHeHre aMUHOB.

Amunokucaromest. Tlonsitue 060 ammHokuciaoTax. CTpoeHUE MOJEKYI U HO-
MEHKJIaTypa aMHUHOKHUCIOT. CrnocoObl TIOJyYeHUSI aMUHOKMCIOT: TUAPOJIU3
0OeIKOB, CMHTE3 Ha OCHOBE TaJIOTEHOIIPOM3BOMAHBIX KapOOHOBBIX KMCIOT, M-
AHTUAPUHHBINA CUHTE3, OMOTEXHOJIOTMYECKUIl criocob. dusmyeckue CBOMCTBa
AMUHOKHUCIOT. AMMHOKHUCIOTBI KaK amM@OTepHble OpraHUYeCKHUe COCIVMHEHUSI:
B3aMONIEHCTBUE C KUCJIOTAaMM M IIeJiodaMu, oOpa3zoBaHUE OMITOJISIPHOTO HMOHA.
Peakiiuu stepudukanyu u koHaeHcauuu. IlentuaHas CBSI3b M ITOJMIICHITUIbI.
KauecTBeHHBIE peaklMU Ha aMUHOKUCJIOTHI: HUHTUAPUHOBASI U KCAHTOIPOTEHU-
HoBad. IlpyuMeHeHHE aMMHOKMCIOT UM Ouojiornyeckas poJib MNENTUIOB.

beaku. CTpykTypbl MOJIEKYJ1 OCJKOB: MEpBUYHASI, BTOpUYHAS, TPETUYHAs,
yerBepTuuHasi. CuHte3 OenkoB. CBolicTBa OEJIKOB: JeHATypamusi, TUIPOJIHU3,
KauyeCcTBEHHbIe peakluu. buonormyeckne (yHKIMU OEIKOB.

Hyknaeunosvie kucaromor. TloHsiTue 00 a30TUCTBHIX OCHOBaHMsIX. HykienHo-
Boie kuciotel: PHK u JIHK. Hykneorunst m ux cocraB. CpaBHenue JJHK u
PHK. Pons IHK u PHK B mepenade HacieaCTBEHHbBIX IMPU3HAKOB OPraHM3MOB
1 B OMOCHHTe3e Oeska.

JdemoncTpamuu. Pusmyeckue cBoiicTBa aHmiamHa. OTHomeHHe OeH30Ja
U aHUJIMHA K OpoMHOI#t Bode. Kosekius aHUJIMHOBBIX Kpacuteneit. [opeHue



MeTuJaMuHa. B3aumoneiicTBue MeTWJiaMWHA M aHWJIWHA C BOJOW M KMCJIOTa-
mu. OkKpalmiuBaHue TKaHell aHWIMHOBBIMM KpacuteasMu. [unponus OenkoB
¢ moMoltpio nerncuHa. OO0HapykeHue (PyHKIMOHANbHBIX TPYII B MOJIEKYJIax
aMUHOKUCIOT (Ha mpumMmepe rmunrHa). OOHapyXeHrue aMWHOKHUCIOT C TTOMO-
b0 HUHTUApUHA. PacTBopeHue 1 ocaxaeHue 0enkoB. JeHaTypaius OeIKoB.
KauecTtBeHHble peakuuu Ha 6enku. Moaenu JHK u paznuunbix Bugos PHK.

JlaGopaTopHble OmbIThI. M3roToBieHME IIAPOCTEP>KHEBBIX MOjeNeil MoJie-
KyJ M30MEpPHBIX aMUHOB. M3roToBieHue moneneil mpocreiimux nentunos. Pac-
TBOpEHUE OENKOB B BOAE M MX Koaryisiuusi. OOHapyxkeHue Oefka B KypUHOM
qiLe U MOJIOKE.

ITpakTnyeckast padora 7. AMMHBI. AMUHOKUCIOTHI. bemku.

IMTpakTuyeckast padora 8. MaeHTudukaiums opraHMYECKUX COEITUHEHUIA.

11 KNACC

Tema 1. CTpoeHue aToma.
Mepnoanyeckmn 3aKoH N nepuognyeckas cmcrema
XnMmnyeckux snemeHtoB 1. . MeHpeneeBa
(10/15 wu)

Cmpoenue amoma. CIOXHOE CTpoeHUe aroMa. JlokazaTtemabcTBa 3TOro: Ka-
TOAHBIE M PEHTIeHOBCKUE Iy4d, (DoTod(d(deKT, pamrmoakKTUBHOCTb. OTKpPBITUE
3JIEMEHTAPHBIX YAaCTUII: 2JEKTPOHA U HYKJIOHOB (IPOTOHOB U HEHATPOHOB). Mo-
nemu Tomcona, Pesepdopma, Bopa. IToctynarer bopa. CtpoeHune aTtoma B cBeTe
KBAaHTOBO-MEXaHMYECKUX IpenctaBiieHnii. HykiIoHbI (IIpOTOHBI M HEUTPOHBI),
Hykauael. [ToHsaTre 06 nzobapax u m3oronax. AnepHble peaklui U UX ypaBHe-
Hus. KopIycKyasipHO-BOJHOBOI ayaqn3M 3jeKTpoHa. I[loHsSTHE 3JIeKTpOHHOI
opbuTtanu 1 3JEKTPOHHOro objaaka, s-, p-, d- u f~opoutanu. KBaHTOBbIE UuC-
na. CTpoeHue 3JIEKTPOHHOM 0007109KM aToma. ITopsmok 3amojiHeHUs 3JIeKTPO-
HaMHM aTOMHBIX OpOUTaeii B COOTBETCTBMM C MPUHIIUIIOM MUHUMYyMa 3HEPIUH,
3anperom Ilaynu, mpaBuiom XyHnaa, npaBujoM KileukoBcKoro. BJaeKTpOHHBIE
¢dopMysIBI aTOMOB M MOHOB.

Ilepuoduueckuii 3axon /l. M. Menoeneesea. T1peannocbulKu OTKPHITUS: pabo-
Thl NPEAIIESCTBEHHUKOB, pelIeHUs MEXIYHAapOIHOIO Che3ga XMMUKOB B I. Kapi-
cpy?, nuuHocTHble KadecTBa JI. 1. MeHneneeBa. OTKpBITHE NEPUOINYECKOTO
3akoHa. MenpeneeBckas (OpMyIMPOBKA IEPUOINYECKOIO 3aKOoHA. B3auMocCBsI3b
MEepUOANYECKOr0 3aKOHa W Teopuu cTpoeHusi aroma. CoBpemeHHast (hopmynu-
pOBKa IIepUOANYECKOro 3aKoHa. B3auMoCBsI3b ITepruonuIecKoro 3aKoHa 1 IepHro-
nudeckoil cucrtembl. [lepromnyeckas cUcTeMa U CTpoeHMe aToMa. Pu3nyecKuii
CMBICTT CUMBOJIMKW TIEPUOAMYECKON cucTtembl. MI3MeHeHUne CBOMCTB B3JIEMEHTOB
B Iepuofax M Ipymmnax Kak (QYHKIMS CTpOEHUs MX aTOMOB. ITOHSTUSI «3HEprust
MOHM3ALMU» U «CPOACTBO K 3JIEKTPOHY». [lepMOIMYHOCTb M3MEHEHUsI MeTall-
JIMYECKUX M HEMETAUIMYECKMX CBOMCTB 2JIEMEHTOB B TpyINax M Iepruomax Kak
(GYHKIMS CTPOSHUSI 3JIEKTPOHHBIX 000JI0OYEK aTOMOB. 3HAYCHME MEPUOIUYECKO-
ro 3aKOHa U MEePUOANYECKON CUCTEMBbI.



Jdemoncrpamuu. Doroadpdexrt. KaromHbie Jyum (371€KTPOHHO-TyUeBbIC
Tpyoku). IToptpernl ToMmcoHa, Pesepdopna, bopa. IToptperst MBaneHko u Ia-
noHa, bepuenmyca, ebepeitnepa, Hpionmenaca, MeHnaeneeBa. Momenu opowu-
Tasneil pa3nuuyHoil popmbl. CHEKTPHI MOTJIOMIEHUS U UCIYCKAaHUSI COCMUHEHUN
(c moMomblo crnekTpockorna). PaznuuHbie BapuaHTbl TaOJUI] TEPUOAUYECKON
cucTeMbl xuMudecknx snemeHToB JI. M. MenpaeneeBa. OOpa3lbl MPOCTHIX Be-
LIECTB, OKCHUIOB M TUAPOKCHAOB 3JEMEHTOB TPETbEero mepvoaa M AEMOHCTpa-
M1 UX CBOICTB.

Tema 2. Xnumunyeckas cBsi3b U CTpoeHMe BellecTBa
(10/ 14 y)

Xumuueckas ceazp. TloHssTe 0 XMMuveckoil cBsi3u. OCHOBHbBIE XapaKTepu-
CTUKNA XUMHWYECKOM CBSI3W: DHEPTUW, IJTMHA, TUITOJBHEIN MOMEHT. MoHHasT Xumn-
yecKasl CBSI3b M MOHHbBIC KPHMCTAJUIMYECKUE PEIIETKU. 3aBUCUMOCTh (DU3NYECKUX
CBOICTB BCIIECTB OT TUIMA KPUCTAJIMUECKON peméTku. Bo30yxKaéHHOEe CcOCTOsI-
Hue atoma. [ToHsITME O KOoBaJleHTHOMI CBSI3UM. OOMEHHBII MeXaHM3M 00pa30BaHUS
KOBAJICHTHOM CBSI3U. DJIEKTPOOTPULIATEJIbHOCTh. HampaBiieHHOCTh KOBaJEHTHOI
CBSI3U, €€ KPaTHOCTh, O- U J1- CBSI3U. JIOHOPHO-aKIIENTOPHBINA MeXaHM3M 00pa-
30BaHMSI KOBAJIECHTHOW CBSI3U. TUIThI KPUCTALIMYECKMX PEIIETOK Yy COCTMHEHMIA
C KOBQJICHTHOI CBSI3bIO: aTOMHAsl U MOJIEKYJIIpHasl. 3aBUCUMOCTh (DU3MYECKUX
CBOICTB BEIIECTB OT THUITA KPUCTAIIMIECKONM peméTkn. IIpmpoma XmMHUYecKoOin
CBSI3U B MeTajulax U crutaBax. O0iue ¢pusndeckre CBOMCTBa METaJ/UIOB: TEIJIO- U
3JIEKTPOIIPOBOAHOCTb, TIACTUYHOCTb, METALIMYECKUI OJIeCK, MAarHUTHbIE CBO-
cTBa. Metayummueckasi KpyucTauinyeckasi peleéTka u €€ OCOOEHHOCTH.

Komnaexcnovie coedunenus. KomrmaekcooOpa3oBaHUE U KOMIUIEKCHBIE CO-
enquHeHus. CTpoeHMe KOMIUIEKCHBIX COCOWHEHMI: KOMIUIEKCOOOpa3oBarellb U
KOOpAMHAIIMOHHOE YMCJIO, JIMTAHIBI, BHYTPEHHSSI M BHelIHsIsa cdepbl. Kiraccu-
(bukalms KOMIUIEKCOB: XeJlaThl, KATUOHHbIC, aHUOHHbIE W HEUTpaibHbIE, aKBa-
KOMIUIEKChI, aMMHaKaThl, KapOOHMJIBI MeTaJloB. HoMeHKIIaTypa KOMIIIEKCHBIX
COeOMHEHUI U MX CBoiicTBa. JlMccoumalus KOMIUIEKCHBIX COCIMHEHMIA. 3Hade-
HUE KOMIUIEKCHBIX COCOIMHEHUIN M UX POJIb B MPHUPOIE.

Aepecammnvie cocmosinusi eeujecme u @azosvie nepexodwvt. I'azpl U Ta30-
Bble 3akoHbl (boitns—Mapuorra, Illapns, Ieii-Jlroccaka). YpaBHeHue MeHne-
neeBa—Koameiipona mis mmeanbHoro rasa. Kumakoctu. TekydecTb, WCHapeHUE,
kpucramu3auus. TBépabie BemecTBa. Ilmasnenue. MazoBbie mepexonbl. Cyomm-
Manusl U aecyonumanus. Kuakue Kpuctaaibl. [lnasma.

Mexcmonexynsapuoie e3aumodeticmeusi. BomopomHasi c¢BsI3b W €€ pa3HO-
BUIHOCTU: MEXMOJICKYJISIpHAasE U BHYTpUMOJICKYJIspHas. Duanmdyeckue CBOI-
CTBa BEIIECTB C BOJOPOMHON CBsI3bi0. buojormueckas pojib BOTZOPOOHOI CBSI-
31 B OpraHM3aluu CTPYKTYp O€JIKOB M HYKJIIEMHOBBIX KHUCJIOT. BaHmepBaaib-
COBO B3aMMOJEICTBME M €ro TUIIbl: OPMEHTALIMOHHOE, WHAYKIMOHHOE U IHUC-
TMIepCUOHHOE.

Jdemoncrpamun. Kojuiekims KpUCTaUIMYECKUX BEIIECTB MOHHOTO CTpOEe-
HUS, aMOPGHBIX BEIIECTB U U3ACAUI U3 HUX. Moaeau KpUCTAUIMUYECKUX PEIE-
TOK COCOWHEHWI C WOHHOM CBSA3bI0. MoOIean MOJEKYNT pa3IddHON apXUTEKTy-
pbl. Moneny KpUCTa/UIMYEeCKUX BEIECTB aTOMHOI M MOJIEKYJISIPHOI CTPYKTYpPHI.



Konnekiius BeliecTs aTOMHOTO U MOJIEKYJISIDHOTO CTPOEHUSI U U3NEIUN U3 HUX.
IToptper BepHepa. ITonyyeHre KOMIUIEKCHBIX OPraHUYECKUX M HEOPraHWYEeCKUX
coenuHeHUi. JleMOHCTpams Cyxux KpUCTLIOTUAPATOB. Moaenu KpucTajlini-
YEeCKUX PEIIETOK MeTa/uloB. Boma B pasiMUYHBIX arperaTHbBIX COCTOSTHUSIX U €€
¢dazoBbie Tiepexonbl. Bo3roHka woma wiu OeH30#HOI KucioThl. Jnarpamma
«®a3oBbie TIepexonbl BellecTB». Momenu monekyn JJTHK m 6enka.

JlaGopaTopHble ombITbl. B3anmoneiicTBe MHOTOAaTOMHBIX CITUPTOB U TJIIO-
KO3bI ¢ (heTMHIOBOI XUaKocThio. KayecTBeHHBIe peakiinyu Ha noHbl Fe?t n Fe3t.

IMTpakTuyeckass pad6ora 1. [logyyeHre KOMIUIEKCHBIX OPTaHUYECKUX U He-
OpraHWYeCKMX COENMHEHWM, MccleqoBaHWe WX CBOMCTB.

Tema 3. lucnepcHble cNCTEMblI U pPacTBOPbI
(9/12 )

Jucnepcrvie cucmemovl. XUMUYECKUE BEIIECTBA U cMecU. XUMHUYECKasl CU-
crema. [oMoreHHble M TeTeporeHHble cMecu. [ucrnepcHasi cucrema: JUCIepcu-
OHHas cpena U mucrepcHas ¢a3a. Kiraccudukanmst TMCIepCHBIX CUCTeM. A3pO-
3o0iu. IlponemieHTsl. DMynbcuu U 3myabraropbl. CycneHzuu. CeauMeHTaIUs.
Komnounmaele pactBopbel. Dddekt TuHmang. [lomyyeHMEe KOIOMIHBIX PaCTBO-
POB IMCIIEPCUOHHBIM, KOHIEHCAIIMOHHBIM M XMMUUYECKUM crocobaMu. 30U U
koarynsiuus. ['enu u cuHepe3uc. 3HAYeHUE KOJIJIOUIHBIX CUCTEM.

Pacmeopwvi. PacTBOpbl KakK TOMOTE€HHbIE CHUCTEMbl U MX THUIIbI: MOJIEKYJSIP-
HbIe, MOJIEKYJISIPHO-UOHHBIE, MOHHBIe. CMocoObl BbIpaXeHUs] KOHIEHTpalUu
pacTBOpOB: OOBEMHAsI, MaccoBasi M MOJbHasl JOJM PACTBOPEHHOTO BeElIeCTBa.
MougsipHasi KOHLIEHTpallusi pacTBOPOB.

Jemouncrpanuu. OOpa3ibl TUCHEPCHBIX CUCTEM U UX XapaKTEepHbIE MPU-
3Haku. OOpasibl (KOJUIEKIIMKM) OBITOBBIX W TIPOMBIIIIEHHBIX a3p030JIeii, IMYJIb-
cuii u cycrieH3uil. [lpoxoxneHue jgydya cBeTa yepe3 KOJUTOUAHBIE U UCTUHHBIE
pactBopbl (3ddext TuHnansa). 3aBUCUMOCTh PACTBOPUMOCTU B BOJE TBEPABIX,
KMAKUX U ra3o00pa3HbIX BELIECTB OT TemIiiepaTypbl. [lojgyuyeHue mepechillieH-
HOTO pacTBopa TUOCYIb(ara HATPUsI U €ro MTHOBEHHas KpUCTaIU3aliusl.

JlaGopaTopHble ONBITbI. 3HAKOMCTBO C KOJUICKIIUSIMM TTUIIEBBIX, MEIM-
LIMHCKUX M OUOJOrMYecKux reneit u 3oseit. [loayyeHue KOJJIOUAHOIO PacTBO-
pa xnopuna kene3a(Ill).

IIpakTnyeckas padora 2. [IpurotoBieHre pacTBOPOB PA3IMIHON KOHIICH-
Tpaluu.

IMpakTnyeckast padora 3. OmnpeneieHue KOHLEHTPALMU KUCJIOTHI TUTPO-
BaHUEM.

Tema 4. Xummnyeckme peaxkuuu
(9/14 )

OCHO8bl XUMUYECKOI MepMOOUHAMUKU. XAMUYECcKas TepMOAMHaMuKa. Tep-
MoauHamMu4deckas cuctema. OTKpbITasi, 3aKpbiTasi, W30JMPOBAHHAS CUCTEMBI.
BHYTpeHHsISI DHEPTUsI CUCTEMbl. DHTANbIIUSI, WIM TETUIOCOAePKaHUe CUCTEMBI.
IepBoe Hayano TepMoaMHaMUKU. M30XOpHBIN U n300apHbIi mpolecchl. TepMo-
XUMUUYECKOoe ypaBHeHUe. DHTanbnus. CTtaHgapTHasT SHTAIBINS. Pacd€Tr sHTab-



nuu peakuuu. 3akoH lecca m ciencTBust U3 Hero. DHTponus. Bropoe u TpeThbe
Havana tepmonuHamuku. CBoOomHast sHeprusi [u606ca.

Ckopocmob xumuueckux pearkuuii. IToHITHE O CKOPOCTH peakUUu. DHEprust
aKTMBAllMd M aKTMBUPOBAHHBLIA KOMIUIEKC. 3aKOH AeiCTByOIIMX Mmacc. KuHe-
THUYECKOE ypaBHEHUE M KOHCTaHTAa CKOPOCTUM XMMMUYeCKoi peakuuu. [lopsimoxk
peakiun. MakTOphl, BAMUSIONIME Ha CKOPOCTh TOMOTEHHOM peakIMH: Tpupoma
M KOHIIEHTpAalUsl pearvdpyrolinxX BeIIeCTB, TemIiepaTypa. lemIlepaTypHBId KO-
sadpdpunment. YpaBHenune C. AppeHuyca. DakTopbl, BIKSIOLIME Ha CKOPOCTb
TEeTEPOTreHHOM peakIInu: KOHIIEHTPAIlUsl pearupylolinX BeIlecTB W TUIOIIAab WX
COINPUKOCHOBeHUs. OCHOBHBIC IIOHSTUS KaTaJIMTUYECKON XMMMU: KaTajau3aTo-
pBI M KaTajan3, TOMOTEHHBIII W TeTEPOTeHHBIN KaTajinu3, IMIPOMOTOPHI, KaTaIUTH-
YecKue SIObl U MHTMOUTOpBI. MexaHu3M OelcTBUs KaTaau3aTopoB. OCHOBHBIE
TUIIbI KaTaju3a: KMCIOTHO-OCHOBHOI, OKUCIUTEILHO-BOCCTAHOBUTEIbHBIN, Me-
TAJUIOKOMITJIEKCHBI M KaTajau3 MeTalylaMu, (pepMeHTaTUBHBINA. DepMeHThl Kak
OMOJIOrMYecKre KaTaau3aTopbl OCIKOBOM ITPUPOIBL.

Xumuueckoe pasnosecue. IloHsiTue 00 0OpPATUMBIX XMMUUYECKMX IIpOIIECCaXx.
XuMHUYecKoe paBHOBeCHE, KOHCTaHTa paBHOBecHst. CMeIlleHe XUMUUYECKOTO PaB-
HOBecHUSsI IIpY M3MEHEHUM KOHILEHTpalluM BEIECTB, JABJICHUS W TeMIIepaTyphl.

JlemoHcTpanmuu. DK30TepMUUYECKHE TPOLIECCHl Ha TMPUMEPE PacCTBOPEHUS
CEpHOIl KHUCIOTHI B BOAE. DHAOTEPMHYECKME IMPOLIECCH Ha IIpUMEpe PacTBO-
peHus1 cojieili aMMoHUs. M3yyeHue 3aBUCHMMOCTU CKOPOCTH XMMUWYECKOM peak-
MM OT KOHIIEHTPAIlMM BEIECTB, TeMIlepaTyphl (B3aMMOIEHCTBUE TUOCYIbdaTa
HaTpUsI C CEPHOIl KMCIOTOIT), ITIOBEPXHOCTH COIPUKOCHOBEHMS BEIeCTB (B3a-
UMOJIEHCTBUE COJITHOM KUCIOTHI C TpaHYJaMU U TIOPOIIKAMM AJIIOMUHUS WIU
nmuHka). [IpoBenmeHne KaTaIMTUUECKUX PeaKIUil pa3IoXEHUs TEPOKCHUIAa BOMO-
poda, ropeHusl caxapa, B3aMMOIEHCTBUS uona U amoMuHus. Kopposust xejesa
B BOOHOM cpele ¢ ypOTpOonmMHOM M 0e3 Hero. HaOGmromeHuwe cMeleHUST XUMMU-
YEeCKOTO PaBHOBECHUSI B CHCTEMax

INO, = N,O,
FeCl, + 3KSCN = Fe(SCN), + 3KCI

JlaGopaTopHblii onbIT. 3HAKOMCTBO ¢ Kojuiekuueit CMC, comepxkalinx 9H-
3UMBL.

IIpakTuyeckas padora 4. lV3yueHue BAMSHMUS pa3IWYHBIX (DAKTOPOB Ha
CKOPOCTb XMMMYECKOUM peakiInu.

Tema 5. Xuumnyeckune peakumm B pacTtBopax
(12/21 u)

Ceoiicmea pacmeéopos snexkmpoaumos. Boma — cimaOwrit snekrpomut. Ka-
THOH TMApPOKCOHUs. MloHHOe IIpou3BeneHUe Bombl. HeliTpanbHasi, KUCIOTHAs 1
menouHasi cpena. I[ousitue pH. BomopomHsiit mokazarens. MHaukaTopsl. Ponib
pH cpensl B mpupone u KM3HU 4YenoBeka. MOHHBbIE peakllMM M YCIOBUS HX
npoTekaHus. PaHHUe mpeacTaBleHMsT O KMCIOTax M OCHOBaHMsIX. KuciaoTel u
OCHOBaHUS C MO3UILIMU TEOPUU BJIEKTPOJUTUUYECKOM nauccoranuu. Teopust Kuc-
JotT u ocHoBaHuit bpéncrena—Jloypu. Conpsok€HHBIE KHUCIOTBI M OCHOBAaHMSI.



Amdomutel. Kimaccupukauyss KUCIOT W CITOCOOBI X TonydeHnst. O0Ime XuMum-
Yyeckue CBOMCTBA OpPraHMYECKUX U HEOPraHWYECKUX KUCIIOT: peakiuu ¢ MeTa-
JIaMH, C OKCUIIaMU Y TUAPOKCUIAMU METAJJIOB, C COMSIMU, cO criupTamu. OKuc-
JIUTETbHBIE CBOWCTBA KOHIIEHTPUPOBAHHOW CEpHON M a30THOU kwmcnoT. Knaccu-
duKalus OCHOBaHUI M COCOOBI UX TojydeHus:. OO0IIMe XUMUYECKHUEe CBOICTBa
IIejioueii: peakiimu ¢ KHUCIOTaMHU, KUCIOTHBIMU M aM(bOTepPHBIMU OKCHIAMM,
COJIIMHU, HEKOTOPBIMU MeTajUlaMW Y HEMEeTaJUIaMW, C OPTaHWYECKUMU BeIlle-
cTBaMu (TaJIOUIOTIPOU3BOAHBIMU YIJIEBOIOPOAOB, (heHOJI0M, KUpaMu). XUMUUIe-
CKME CBOWCTBAa HEPACTBOPUMBIX OCHOBAHWIA: pEaKIIMM C KUCIOTAMU, PEAKIAN
pasoXeHUusT U KOMIUIEKCOOOpa30BaHUsI. XUMUUECKHE CBOMCTBA OECKUCIOPO.-
HBIX OCHOBaHMI (aMMMaK WM aMWHBI): B3aMMOJEHCTBUE C BOMOW M KHMCIOTaMMU.

Kiaccudukanumst coimeit opraHM4ecKMX WM HEOPTaHWMYECKUX KUCIOT. OCHOB-
HBI€ CIIOCOOBI MOJY4YeHMs coyieii. XMMHUUYEeCKHe CBOMCTBA CoOJieii: pas3ioxXeHue
Mpy HarpeBaHWM, B3aMMOICKCTBME C KUCIOTaMH, IIeI09aMU U IPYTUMM COJISI-
MU. KECTKOCTb BOJIBLI M CIOCOObI €€ yCTpaHEeHUsI.

Tudpoaus. Tlonarue «rumponus». [uaponus comeii U ero KiaccupUKaIMs:
o0paTUMBIf U HEOOPAaTUMBIA, MO AHWOHY W MO KAaTUOHY, CTYINEHYATBIA. YCH-
JIeHWe W TlofaBiieHue obOpaTumoro ruaponusa. HeobpaTumelii rugpoian3 OuHap-
HBIX COEMMHEHUI.

JdemoHcTpanmuu. CpaBHEHUE 3JEKTPOMPOBOAHOCTA PACTBOPOB 3JIEKTPOJIM-
ToB. CMellleHde paBHOBECHUS MPU OUCCOLMAIMU CIa0BbIX KUCIOT. MHIUKATOPHI
M U3MEHEHME WX OKpacKu B pa3HbIX cpemax. B3amMopaeiicTBue KOHIIEHTPUPO-
BaHHBIX a30THOM W CEPHOM KUCJIOT, a TakKe Pa30aBJIE€HHOW a30THOW KUCIOTHI
¢ Menplo. Peakims «cepeOpsiHOro 3epKaia» IJis MypaBbUHOI KUCIOTHI. B3anMo-
IeiicTBMe aMMUaKa M MeTWJIaMMHa ¢ XJIOpOBomopomoM u Bomoii. IlomydyeHue m
CBOIICTBa pacTBopa rufpokcuna HaTpus. [lolydeHne MbUia U U3y4EHUE CPEIbl
ero pacTtBopa MHAuKatopamu. [uaponus3 kapOboOHATOB, CylIh}haToB M CUIMKATOB
LLIEJTOYHBIX MeTajuIoB, HUTpara cBuHUa(Il) wim nuHKa, xjJopuza aMMOHUS.

JlaGopaTopHbie onbIThl. Peakiinu, rporekawliye ¢ o0pa3oBaHUEM OCajiKa,
raza Wid BOIbI C YyJacTMEM OPTaHMYECKMX W HEOPTAHWYECKUX BJICKTPOJUTOB.
CBoiicTBa COJSIHOM, pa30aBJIeHHOW CEepHOM M YKCYCHOM KUCJIOT. B3aumoneii-
CTBUE TUAPOKCUIA HATpusi ¢ coysimu: cyibparom menu(Il) m xmopugom ammo-
Hus. [lonyuyenue u cBoiictBa runpokcuna meau(Il). CpoiicTBa pacTBopoB cosneit
cynbdarta meau(ll) u xmopuna xenesza(lll). MccnemoBaHue cpenbl pacTBOPOB C
TMOMOIIIbI0O WHAMKATOPHOUW OyMarw.

ITpakTuyeckass padora 5. VcciaenoBaHue CBOWCTB MMHEpPaJIbHBIX M Opra-
HUYECKUX KHUCJIOT.

IIpakTnyeckas paodora 6. I[lomydyeHume coseii pasaUYHBIMU CTIOCOOAMM
W WCCIIETOBAaHUE WX CBOICTB.

IMpakTnyeckast padora 7. [Maponau3 opraHUYECKUX U HEOPTraHUYECKUX CO-
€IMHEHU.

Tema 6. OKMcNUTENnbHO-BOCCTAHOBUTESIbHbIE npoueccbl
(9/13 u)
OKLIC/llee./lbHO—SOCC'maHOSlee/ZbeIe peakuuu. HOHHTI/I@ 06 OKUCIUTECIIb-

HO-BOCCTAHOBUTCJIbHLIX pPCAaKIIMAX. CremneHb OKMCIICHUS. l_lpoueccm OKHMCJIC-
HUSI U BOCCTaHOBJIEHMs. BaxkHelillne OKUCIUTEIM M BOCCTaHOBUTENU. MeTon



BJICKTPOHHOTO OaylaHca JUISI COCTaBJICHMSI YPaBHEHUI OKHCIMTEILHO-BOCCTAHO-
BUTEJIbHBIX peakuuii. MeToabl MOHHO-3JIEKTPOHHOro OanaHca (METoJ Tojype-
akiuit). OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE TTOTCHITNAJIBI.

Inekmpoausz. TloHATHE BIIEKTpOIM3a KaK OKHMCIUTEIbHO-BOCCTAHOBM-
TEJIbHOTO Mpolecca Ha 3JIeKTpomax. DJIEKTPOJU3 PacIUIaBOB 3JIEKTPOJIUTOB.
DIEeKTPOSN3 PACTBOPOB BJIEKTPOJUTOB C MHEPTHBIMM BJIEKTpOAaMU. DIIEKTPO-
JIN3 PacTBOPOB BJIEKTPOJMUTOB C aKTUBHBIM aHomoM. [IpakThueckoe 3HadyeHUeE
DJIEKTPOJIU3a: DJIEKTPOXUMUYECKOE TOJyYeHUE BEIIEeCTB, DJEKTPOXUMUYECKast
oyncTka (pacuHUpOBaHUWE) METAJJIOB, TaJIbBAHOTEXHWKA, TalbBaHOILIACTUKA,
rajbBaHU3alIMs.

Xumuueckue ucmounuxku moka. l'aabBaHUUYeCcKHe 3JeMeHThbl. CTaHIapTHBIN
BOIOPOIHBIN 3meKkTpon. CTaHmapTHBIC 3JeKTpOmHBIe TOTeHLManbl. CoBpeMeH-
Hble XMMWYECKUE MCTOYHUKMU TOKa.

Kopposuss memannoe u cnocobwr 3augumor om Heé. TToOHITHE «KOPPO3US».
XuMu4deckass U dJIEKTpoxumMudeckass Koppo3us. CnocoObl 3alllUThl METaJLIOB OT
KOPPO3UU: TIPUMEHEHUE JIETMPOBAHHBIX CIIJIABOB, HAHECEHWE 3allUTHBIX T10-
KPBITUIi, M3MEHEHNE COCTaBa WJIM CBOMCTB KOPPO3MOHHOI Cpembl, 3JIEKTPOXU-
MUYECKUE METOAbI 3aIlUTHI.

Jdemoncrpamym. Boccranosienue oxcuma memu(Il) ymmém um BomopomoM.
BoccTaHoBieHre muxpoMaTta Kauusl 3TUIOBBIM cIMpToM. OKUCIUTENIBHBIE CBOI-
cTBa guxpomara Kaiausi. OKUCICHUE albAeruaa 10 KapOOHOBOM KHUCIOTHI (peak-
nust ¢ ruapokcumom mean(Il) mmm peakims «cepeOpsSTHOTO 3epKaia»). DIEKTPO-
qu3 pactBopa cyiabdara Meau(ll). CocraBieHue rajibBaHUYECKUX 3JIEMEHTOB.
Koppo3usi MeTajljioB B pa3jiMYHBIX YCJIOBUSIX W METOMIbI 3allIUTHI OT HEE.

JIaGopaTopHble oOmnbITHI. B3auMmoneiicTBUe MeTa/UIOB C HeEMeTalaMH, C
pacTBopaMM COJieil M KHUCJIOT. B3anmMoneiicTBHEe ¢ MeIbl0 KOHILEHTPUPOBAHHBIX
CepHON M a30THOU KucjoT. OKUCIUTENIbHBIE CBOWCTBA TEepMaHTaHaTa Kajus
B pasIMYHBIX cpemax. O3HaKOMJIEHHE C KOJUICKIIMEH XMMUUYECKUX MCTOYHHKOB
ToKa (0aTapeiikui, CBUHIIOBBbIC aKKyMVJSITOPbI U T. II.).

Tema 7. HemeTtannbl
(23/40 y)

Booopoo. JIBoiicTBeHHOE ITOJIOKEHWE BOIOpOda B MEPUOAMYECKOUN CHUCTeMe
xumudyeckux anemMeHToB: B IA- m VIIA-rpynmax. Uzotonsl Bomopoma. Haxox-
JIIeHWE BOIOpOIAa B MIpPUPOIE, CTPOCHME MOJIEKYJIBI, (pU3ndeckue cBoOMCTBA. XU-
MUYECKUE CBOMCTBA BOJOPOIA: BOCCTAHOBUTEIbHBIEC (B3auMMOIEiicTBUE ¢ OoJiee
BJIEKTPOOTPULIATEILHBIMM HEMETaJUIAMU U OKCUIAMU METaJIJIOB, TUAPUPOBAHUE
OpPraHMYECKMUX BEIIECTB) W OKMCAUTeAbHbIe (C MeTauiaMu IA- u IIA-rpymm).
IMonyyenue Bomopona: B jabopartopuu (B3auMOACHCTBUE KUCIOT C METaJJIaMU)
W B IIpOMBIIIJIEHHOCTH (KOoHBepcus). IIpuMmeHeHue Bomopona.

lanoeensvr. DnemeHTbl VIIA-rpynnbl — rajloreHbl: CTPO€HME aTOMOB U MO-
JIEKyJI, TaJOTeHbl — TIPOCTBhIE BEIECTBA, CPaBHUTEIbHASI XapaKTePUCTUKA CO-
eIMHEHUI1 TaJloreHoB. lajoreHsl B Ipupoae. 3aKOHOMEPHOCTH M3MEHeHUs hu-
3UYECKUX U XUMUYecKux cBoicTB B VIIA-rpymme: B3auMoneiicTBUe rajoreHoB
C MeTaJulaMM M HeMeTaJJlaMU, CO CJIOKHBIMM HEOPTaHWYEeCKMMU M OpraHude-
CKMMM BelllecTBaMH. [lojydeHMe M IIpUMEHEHME TraJOTeHOB.



lanoeenosodopodsr. CtpoeHre n (pU3NIeCKue CBOMCTBA raJlIorTeHOBOIOPOIOB.
XUMHMYECKHE CBOMCTBA TaJIOTCHOBOAOPOMHBIX KUCJIOT: KKCJIOTHBIE CBOIICTBA,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA, B3aMMONEWCTBUE C OPraHMYECKUMM BeElleCcTBa-
mu. IlonyuyeHue rajgoreHoBomoponoB. lajoreHunpbl. KayecTBeHHbIE peakiiuy Ha
rajoreHUI-uOHbI.

Kucaopoonvie coedunenuss xaopa. Oxcunbl xjopa. Kucmopomconepxaniyie
KMCI0Thl xyiopa. Colu KUCIOPOACOAECPXKAIIUX KHUCIOT Xjopa. I[loimydeHue u
MPUMEHEHUE BaKHEUIINX KUCJIOPOAHBIX COCMMHEHUI XJopa.

Kucnopod. Obmas xapakrepuctuka ajeMeHToB VIA-rpynmel. Kucnopon: Ha-
XOXIEHNE B IpPUPOIE, IojydeHHe (J1adopaTOpHbIe M IPOMBIILJICHHbIE CIIOCO-
Ob1), pusmyeckue cBoiicTBa. XMMHMYECKME CBOMCTBA KWCIOPOAA: OKUCIUTEb-
Hble (B3aMMOACHCTBHE C OpraHMYECKMMU M HEOPraHWYeCKMMM BellleCTBAaMM) U
BOCCTAHOBUTEJIbHBIE (B3auMopeiicTBue ¢ ¢propom). O6MaCTU MPUMEHEHUST KUC-
nopona. O30H: HaxoXAeHUe B Mpuponae, Gusndeckue M XMMHUYECKHUE CBOKMCTBA.
IMonyyeHue u nmpumeHeHue o3oHa. Poyib 030Ha B kuBoii mpupone. CrtpoeHue
MOJIEKYJIbl TIEPOKCUJA BOIOpoAa, ero (u3nuecKkue U XUMHUUYEeCKHe CBOMCTBa
(okucIUTENbHBIE WM BOCCTAaHOBUTENbHBIE). [lomyyeHue M NpUMEHEHHE ITIepPOK-
cuia BOIOpOAa.

Cepa. Haxoxnenne cepbl B mpupone. BajeHTHBIE BO3MOXHOCTA aTOMOB Ce-
pbl. AnmoTtporus cepbl. PU3nMYecKre CBOMCTBA POMOMYECKOM cephbl. XMMHYE-
CKHME CBOMCTBA Cepbl: OKUCIUTEIbHBbIC (peaklMKh ¢ MeTaJlaMd, BOTOPOAOM U
MeHee DJIEKTPOOTPHUIIATeIbHBIMU HEMeTajUlaMu) M BOCCTaHOBUTENIbHBIE (peak-
UM C KHUCIOPOAOM, KHUCIOTAMH-OKUCIUTEIISIMU), peakKlUy IUCIIPOITOPLIMOHU-
poBaHus (co menodamu). [lomyuyeHue cepbl U 00JaCTU €€ TIPUMEHCHMUSI.

Cepoeodopod. CTpoeHne MOJIeKYJIbI, CBOWCTBa, (PU3MOJIOTMIECKOE BO3-
neiictBue cepoBomopona. CepoBomopol KaK BOCCTAHOBHUTENIb, €ro IIOJydeHUe
n nipumeHeHue. Cynbhuabl 1 UX XUMUYECKHUE CBOICcTBA. Pacrio3HaBaHue Cyiib-
(GUI-UOHOB.

Ceprucmutii ea3. Pusnyeckre CBOKCTBa, ITOJy4eHUE U IIPUMEHEHME Cep-
HUCTOTO Ta3za. XuUMH4Yeckue cBoiicTBa okcuma cepbli(IV): BoccTaHOBUTETbHBIE
(peakum ¢ KHMCIOPOIOM, OpOMHOI BOMOM, MEpMaHTaHATOM KaJlisl, CEPOBOIO-
pomom). BzamMmoneiictBue co memouamu. CepHHCTasg KHCIOTa U €€ COJIM.

Cepnbtii aneudpud. dusndeckre CBOMCTBA, MONyYeHUE W MPUMEHEHUE Cep-
HOTO aHTruapuaa. XuMudeckue cBoiicTBa okcuna cepbl(VI) Kak okuciaurtens u
TUITMYHOTO KHUCIOTHOTO okcuma. CepHasl KHCIOTa: CTpoeHue u (usndeckue
cBoOlicTBa. XMMMYECKME CBOMCTBA KOHIIEHTPMPOBAHHON M pa30aBlIeHHOI cep-
HOM KHUCJIOTHI (OKMCIMTEIbHbIE M OOMeHHbIe). IlonyyeHue cepHOil KUCIOTHI B
MPOMBIIIUIEHHOCTU. O0J1aCT MMPUMEHEHUsI cepHOil KUCIOoThl. CyabdaTrbl, B TOM
yuciae Kynopochkl. Tuapocynbdarel. Pusndeckre 1 XMMUYSCKUE CBOMCTBA CONCi
cepHoil kucioThl. Pacno3HaBanue cynbhaT-aHUOHOB.

Azom. O0Imag XxapakKTepuCTUKA 3JIEMEHTOB VA-TpyImEl. A30T: HaXOXICHNE B
MpupoAe, CTpoeHHe aTtoma, (pusmdeckue cBoiicTBa. OKUCIUTEIbHBIE M BOCCTa-
HOBUTEJIbHBIE CBOIicTBA azora. [lomyyenue n nmpumeHeHue azora. CTpoeHUe MO-
JIEKYJIbl aMMMaka, ero usndeckue cBoiicTBa. OOpa3zoBaHUE MEXKMOJICKYISIPHOMN
BOIOPOMHOI CBsI3W. XUMUYECKHE CBOICTBA aMMMaKa Kak BoccraHoButess. Oc-
HOBHBIE CBOMCTBA aMMMaKa Kak JIoHOpa 2yieKTpoHOB. KomrmekcoobpazoBaHue ¢
yJacThueM amMMuaka. B3aumMopmeiicTBue aMMmMaka ¢ OpraHMYECKMMM BeIleCTBAMU
u yrinekuciabiM razoM. [lonyyenue u npumeHeHue ammuaka. Coiad aMMOHWUS:



CTpOEHUE MOJIEKYN, (U3MYeCKrMe M XUMHUYECKHUE CBOICTBa, nmpuMmeHeHue. Co-
neoopazyromue (N,O;, NO,, N,Os) u Heconeobpasytoiue (N,O, NO) okcumbl
a3oTa, UX CTpoeHMe, PU3NUYEeCKNe M XMMUUYECKUEe CBOMCTBA. A30THCTast KUCIIO-
Ta U €€ OKHUCIUTEIbHO-BOCCTAHOBUTEbHAS NBOWCTBEHHOCTh. CONM a30THUCTON
KMCIOTbBI — HUTPUTHL. CTpoeHUe MOJIEKYJbl U (PU3UUecKue CBOMCTBAa a30THOI
KUCIOThl. XMMUUYECKNE CBOMCTBA KOHLEHTPUPOBAHHOW M pa30aBJIeHHOM a30T-
HOM KHMCJIOTBI B peaklMsIX ¢ MPOCTBIMU (METaJJTaMU M HeMeTaUlaMh) M CJIOX-
HBIMU (OpPTaHUYECKUMU U HEOpraHUYeCKUMU) BeliecTBaMu. [IpombliiieHHOE U
JJabopaTOpHOE MOJIyIeHUE a30THOM KMCIOTHI, e€ mpuMmeHeHue. HurpaTtel (B ToM
YUCJIE CEJIUTPhI), UX (PU3MUECKUEe U XUMUYECKUE CBOMCTBa. TepMHuyeckoe pas-
JiokeHue HuUTparoB. [IpuMeHeHWe HUTPATOB.

Docgop. CrpoeHme aroma, amiorpormus ¢ocdopa. Puzmyeckue CBOICTBA
M B3aMMHBIC IEePEeXOAbl aJUIOTPOMHBIX Momudukamuit ¢docdopa. XuMuyeckKue
cBoiicTBa pocdopa: OKUCIUTEIbHBIC (peakKIInM ¢ MeTaJlJlaMi), BOCCTAHOBUTEITb-
Hble (peakuuu ¢ OoJyiee 3JIEKTPOOTPULIATECIIBHBIMIA HeMeTaUlaMU, KUCIOTaMU-
OKMCIIUTEISIMU, OCpTOJeTOBOIT coJiblo). JlucmponopuuoHupoBanue ¢docdopa
(peakiuu co 1menodamMu). HaxoxmeHwe B mpupoie M moiydeHue docdopa.
Crpoenue u cBoiictBa (ochuna. Oxcunbl dochopa(lll) u (V). PochopHbie
KMCJIOTHI, UX (pu3nmdyeckre u xumMudeckue coiictBa. [lomyuyeHue u nmpuMeHeHUe
docdopHoit (opTodochopHOii) KUcIOThl. E€ comm u uUX mpuUMeHeHUe.

Yenepoo. VYrnepon — asnement IVA-rpynribl. AUIOTpoOIiHbIE MoOAU(UKALIUA
yriaepoma, ux modydeHue u cBoiictBa. CpaBHEHHE CBOWCTB ajnMasza M rpadu-
Ta. XMMHMYECKHE CBOMCTBA YIJIepoAa: BOCCTAaHOBUTEIbHBIE (peaKIMM C Trajo-
reHaMu, KUCJIOPOOOM, cepoii, a3zoroMm, Bomoi, okcuaoMm wmemu(ll), xkwmciaora-
MU-OKUCIUTEISIMHA) M OKUCIUTEIbHBIE (peakliMy ¢ MeTaJlaMd, BOIOPOIOM M
MEHee DBJIEKTPOOTPULATSILHBIMM HeMeTaUlaMu). Yriepod B mnpupone. Okcun
yrepona(ll): cTtpoeHMe MOJEKynbI, CBOMCTBA, IOJydeHMe W mpuMeHeHue. OK-
cun yrepona(lV): crpoeHne MoONEKy/bl, CBOICTBA, IOJydYeHUE U IIPUMEHEHHE.
VYronabHasi KUCAOTa U €€ COJU: KapOOHAThl U TMAPOKApOOHATHI.

Kpemnuii. HaxoxneHve B TIpupoae, MOJydeHUE M TIPUMEHEHUE KPEMHUSI.
dusnyeckrue M XUMHUYECKHE CBOMCTBA KPUCTAIUIMYECKOIO KPEMHMSI: BOCCTa-
HOBUTENIbHBIE (peaKlMW C TrajoreHamMu, KUCIOPOJAOM, pacTBOpaMU IEOYE,
TUTAaBUKOBOI KMCJIOTOI) M OKUCIMUTENIbHbIE (peakuuu ¢ MmeTtaamu). CBoiicTBa
okcuna kpeMHusa(1V). KpemHueBasi kuciaora u e€ conud. CuaMkaTHasi IpOMBIIII-
JICHHOCTb.

Hemonctpanmuu. IlonyyeHue Bomopoma M ero cpoiictBa. Komnekuwmsa «Ia-
JIOTeHbl — IIPOCThIE BelllecTBa». [lojydeHue Xjiopa HNpU B3aMMOICHCTBUM IIep-
MaHraHaTa Kajus ¢ coJisiHOM Kuciaotoil. IlojiyueHue conasiHOI KMCIOTBI U €€
cBoiictBa. OKMCIUTENIbHBIE CBOMCTBA XJIOPHOI Bombl. OTOE/NIMBaOIIEe AeiiCTBUE
>KaBesieBoil Bombl. [opeHue crnuuku. B3pbIB metapabl uiu nuctoHoB. [lomyue-
HUE KUCIopoma pas3jiokKeHUeM IepMaHTraHaTa Kajlus M HuTpara Hatpus. Ilo-
JIydeHUE OKCHUIOB M3 IPOCTBbIX U CIOXHBIX BellecTB. OKUCIEHME aMMUaKa C
IIOMOIIIBI0O MHAMKATOpa M 0e3 Hero. Pa3igoxeHne mepokcuaa BOOOpPOIA, €To
OKWCJIWTENIbHBIE CBOMCTBA B peakumu c rugpokcuaoM xenesa(ll) m BoccraHo-
BUTEJIbHbIE — B peaklMU C KUCJIBIM PacTBOPOM IlepMaHraHaTa Kauus. [opeHue
cepbl. B3aumoneiicTBre cepbl ¢ MeTaIaMM: aJlOMUHUEM, IIMHKOM, XEJe30M.
ITonyyeHue cepoBomopoma W CEPOBOAOPOMHOIM KHUCIOTHI. JloKa3zaTeabCTBO Ha-
Juyust cyiabdua-uoHa B pactBope. KauecTBeHHbIe peakliuM Ha CyIb(OUT-aHU-



oHbl. CBoiicTBa cepHOil KucioThl. KadecTBeHHbIE peakluMM Ha CyJabPUT- U
cynbdar-aHuoHbl. CxeMa MPOMBIIIJICHHON YCTaHOBKU (paKIIMOHHON Iiepe-
ToHKM Bo3ayxa. [lomydyeHue m paszjoxeHue xjaopuma ammoHus. KadectBeHHas
peakuuss Ha MOoH amMMoHus. IlonydyeHue okcuma aszota(lV) B peakuuu Menu c
KOHIIEHTPUPOBAHHOI a30THOI KucioToi. B3aumoneiictBue oxcuma aszota(lV)
¢ Bomoil. PasyioxxeHue HUTpaTa HaTpusi, TopeHue 4Ye€pHoro mnopoxa. lopeHue
dochopa, pactBopeHue okcuna dochopa(V) B Bome. KayecTBeHHast peakiius
Ha ¢dochar-annon. Komnekimsi mMuHepanbHbIX ynoOpeHuit. Komtexkuus mnpu-
POIHBIX COenMHEHU yriepona. Kpucraumyeckue peméTku ajiMasa 1 rpadura.
Ancopouusa oxkcuga azora(lV) akTuBupoBaHHBIM yriéMm. BoccraHoBlieHUE OK-
cuga Meau(Il) yrmém. O3HakoMJICHHWE ¢ KOJUIEKIIUEH TPUPOMTHBLIX CHUIMKATOB U
OpOoAyKLMe CUJIMKATHON MpoMblillIeHHOCTH. [lojlydeHre KpeMHUEeBOM KHUCIIO-
Thl B3aMMONIEICTBUEM pacTBOpa CUJMKATa HATPUSI C CUJIBHOU KuciaoToil. Pac-
TBOPEHUE KPEMHMEBOW KHUCJIOTHI B IIEJTOYM W PA3JIOXKEHUE TPU HArpeBaHUM.

JlaGopaTopHbie omnbiThl. KadecTBeHHbIE peakUMW Ha TrajJOreHUI-HOHBI.
O3HakoMJIEHWE C KOJUIEKIIMENW MPUPOIHBIX coennHeHuii cepbl. KauecTBeHHas
peakius Ha cyiabdaT-aHuoH. [lonydyeHue yraekucioro raza (peakiueilr Mpamopa
C COJISIHOI KHCJIOTOM) M MccledoBaHUE ero cBoicTB. KauecTBeHHasi peakiusi
Ha KapOoOHaT-aHMWOH.

IIpakTuyeckas padora 8. IloiayyeHUe OKCUIOB HEMETAJIOB M MCCIEIOBA-
HMUE UX CBOMCTB.

IIpakTnyeckas paodora 9. [lonyyeHue ra3oB M MCCIENOBAHUE MX CBOMCTB.

Tema 8. MeTannbi
(16/33 4)

Hleaounvie memannet. TlonoxeHne MIETOYHBIX METAJIOB B IEPUOIUIECKON
cucrteme aneMmeHToB JI. 1. MenpneneeBa. CtpoeHre aTOMOB IIEIOYHBIX METal-
JIOB, 3aKOHOMEPHOCTU U3MEHEHUS UX (PU3UUECKUX U XMMUYECKUX CBOMCTB B 3a-
BUCUMOCTHA OT aTOMHOIO HoMepa (M3MEHEeHME IIJIOTHOCTU, TeMIIEpaTyp IjiaBiie-
HUSI M KUIMEHUsI, B3aUMOIEICTBUE ¢ Bomoit). EnuHUYHbBIe, OCOOCHHBIE U OO0ILIMe
CBOICTBA IIEJTOYHBIX METAJUIOB B PEAKIIMSIX C KMCIOPOIOM U IPYTMMM HEMeTa-
JIaMH, KMIKAM aMMHMAaKoOM, OPTaHMYECKMMM M HEOPTraHWYEeCKHMMU KHUCJIOTaMU.
HaxoxxaeHue IIeIo4YHbIX METAUIOB B IIPUPOAE, MX IOJyYeHUE U IIPUMEHEHUE.
[TonyyeHue M cBOMCTBA OKCUAOB IUEJOYHBbIX MeTaanoB. Lénouun, ux cBoiicTBa
u npuMeHeHre. Cojii IIEIOYHBIX METAJUIOB, WX IPEACTABUTEIN U 3HAYEHUE.

Memannwvt I1b-epynnoi: meds u cepebpo. CTpoeHre aTOMOB MeIU U cepedpa.
Dduznyeckre 1 XMMUYECKHE CBOMCTBA METAJIJIOB, UX ITOJIydUeHHE U TIPUMEHEHUE.
Haxoxaenue menu u cepebpa B mpupone. CBoiicTBa U NpPUMEHEHHE BaKHEii-
mux coequHenuit: okcunoB meau(l) u (II), oxkcuma cepedpa(l), coneit meau(Il)
(xmopun u cynbdart), coneit cepedpa(l) (dbropua, HUTpaT, XpomaT, alleTarT).

bBepunnuit, macnuii u wenounozemenvnovle memannwt. IlonoxeHue B mepuo-
nudeckoii cucreme anemeHToB JI. M. MenneneeBa. CTtpoeHre aTOMOB METaJJIOB
IIA-rpynnbel. HaxoxaeHue B mpupone, INojaydeHue, (puanyeckue U XMMUYECKUe
CBOICTBA, MPUMEHEHME IIEJIOYHO3EMEIbHBIX METAJJIOB M UX BaXKHEHIINX COEoU-
HEeHUI (OKCHIOB, TMIPOKCUIOB 1 coiieit). BpeMeHHast 1 mocTossHHAST XKECTKOCTh
BOIbI, CIOCOObI €€ ycTpaHeHusl. VIOHUTHI.



Ilunk. TlonoxeHue B mepuoauyeckoit cucreme aneMeHtoB . M. MeHnene-
eBa. CtpoeHue atroMa, (pu3MUECKMe U XUMMYECKHe CBoiicTBa LiMHKa. Haxoxnme-
HUE B MPUPOAE, MOJydeHUe U NpUMeHeHue ImHKa. OKCua, TUAPOKCUI W COJU
LIMHKA: UX CBOICTBA M NIpHUMEHEHUE.

Anromunuii. TlonoxeHue B nepuoandeckoit cucreme sneMeHToB . M. MeH-
neneeBa. CtpoeHue atoma, (pU3MYECKME M XMMMYECKME CBOMCTBA aTIOMUHMSI.
HaxoxneHue B mpupone, IOJydeHHe M IpUMeHeHue amoMuHus. OKcuia, Ti-
IPOKCHUI W COJM ATIOMHUHUSI, B KOTOPBHIX AJIOMWHUU HAXOOWUTCSI B BHUAC KaTH-
oHa, 1 amomuHatbl. CBOMCTBAa M IPUMEHEHHE HEOpPraHMYeCKUX COCTMHEHUI
amoMuHus. OpraHnyeckrue COCIUMHEHUS aTIOMUHMUS.

Xpom. TlosoxeHue B mepuoanyeckoil cucreme sneMmeHToB . M. MeHnenee-
Ba. CtpoeHue aToMa, pU3nYeCcKUe U XUMUYECKHE CBOMcTBa XpoMa. HaxoxneHue
B mpuponde, MoaydyeHue U MpuMeHeHre Xxpoma. CBoiicTBa, IOJy4eHUE U TIpUMeE-
HEHMEe BaXXKHEHUIIMX COENUMHEHUs XpoMa: OKCHUIOB M THAPOKCHIOB, TUXPOMATOB
M XpOMATOB IIEJIOYHBIX META/IOB. 3aBUCUMOCTh KHMCJIOTHO-OCHOBHBIX CBOICTB
OKCUJIOB U TUAPOKCHUIOB XpOMa OT CTEIMEeHM €ro OKucjiaeHus. XpomaTbl U Av-
XpOMaThbl, MX B3aMMHBIE NEPEXOAbl M OKUCIUTEIbHbIE CBOMCTBA.

Mapeaney. TlonoxeHue B mepuonanueckoil cucreme snemeHToB . M. MeH-
neneeBa. CTpoeHne aToMa, (U3NYECKUe M XMMUYECKHe CBOMCTBa MapraHia. Ha-
XOXIEHME B MpUpoOe, MojlydyeHue U npuMeHeHue MapraHua. IloaydyeHue, cBoii-
CTBa U IPUMEHEHUE BaXKHEMIIMX COeAMHEHUII MapraHua: OKCUIOB, TMAPOKCH-
JIOB, COJIEM C pa3IM4YHOI CTeleHbio okucieHus maprania. Comu mapranma(VII),
3aBUCHUMOCTh MX OKHCJIMTEIbHBIX CBOMCTB OT Cpeabl pacTBOpa.

Kenezo. TlonoxeHne B mepuommueckoil cucreme aynemMeHToB . M. Menne-
neeBa. CrtpoeHue aroma, (u3Myeckue M XMMMYECKME CBOICcTBa Xeie3a. Ha-
XOXIEHHE B MPUpOIe, mojaydyeHue (UyryH, cTajb) U NMpuUMeHeHue xenesa. [lomy-
YyeHMe, CBOMCTBAa M TIpMMEHeHUe BaxkHenmmx coemmHeHmid xemesa(ll) m (III):
OKCHUJIOB, TUIPOKCUIOB, cojeii. KoMIIeKCHbIe COeMMHEHUs Keesa.

JdemoncTpanuu. OOpas3lbl ILICJIOUHBIX MeTasIoB. B3aummoneiicTBue Ieaod-
HBIX METaJUIOB C Bomoil. Peakiius okpalllMBaHMS TUIAMEHM COJISIMM IIEJTOYHBIX
meTtaioB. O6pasibl MetauioB IIA-rpynnbl. BzaumoaeiicTBue Kajblivsl ¢ BOIOI.
Topenue marnusi B Boae M TBEPAOM ymiekuciom raze. KauecTBeHHble peak-
MM Ha KaTUOHBI MarHus, KajabLusi, Oapus. Peakuuu oxpaludBaHUS ILIaMe-
HU cojisiMmu MeTa/lioB IIA-rpynnbl. IlonydyeHue KECTKO BOABI M YCTpaHEHHUE
e€ xéctkoctu. [lomyueHue m wmccnemoBaHue cBoiicTB rumpoxkcuaa xpoma(lll).
OkucauTebHbIE CBOMCTBA auxpomara Kanus. OKUCIMTEIbHbIE CBOMCTBA mep-
MaHTaHaTa Kausl.

JIaGopaTtopHble ombIThbl. KadecTBeHHBIE peaKkIlMM Ha KaTMOHBI MeOU U ce-
peopa. IlomyyeHue M HMcCClIeaOBaHUE CBOMCTB TMAPOKCHUIA LIMHKA. B3aumMoneii-
CTBUE AJIIOMUHUS C pacTBOpaMU KUCIOT U I1iejsodeii. [TonydyeHue u uszydyeHue
CBOICTB TWApPOKCUIA amtoMuHus. Koytekius kene3ocomepsKalimx pyd, IyryHa
u cranu. IlojlydeHHe HEpPaCTBOPUMBIX THUIAPOKCHIOB Keje3a M M3ydeHHEe UX
cBoiicTB. [losyueHne KOMITJIEKCHBIX COEMMHEHUIA Xele3a.

IIpakTuyeckas padora 10. PerreHue skcnepMMEHTAJbHBIX 3amad 10 TeMe
«[TonyyeHue coeAMHEHUI METAJIOB M MCCIENOBAaHME MX CBOMCTB».

ITpakTuyeckas padora 11. PemeHue sKcIepMMeHTaIbHBIX 3a1ad 110 TeMaMm
«Metannel» u «Hemeramibl».
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YYEBHO-METOANYECKOE OBECIMEYEHUE

YMK «Xumus. 10 knacc. YrnyOonéHHbin ypoBeHb»

1. Xumus. 10 knacc. Yueonuk: yrny0. ypoeHb (aBropbl O. C. labpuensH,
H. I. Octpoymon, C. A. Cnagkos).

2. Mertonuueckoe T1ocobue aJisl YYUTeNsl K 3aBEpILIEHHOIN IMpeaMeTHOI
quHuu  yyeoHukoB O. C. I'abpuensHa u ap. «Xumus. 10 kmace», «XuMwusl.
11 xmacc». Yryonéuusiii ypoBeHb (aBTopbl O. C. Tl'adopuensan, M. I. Ocrtpo-
ymoB, C. A. Cnaagkos).

3. Mertoauyeckue moypouHbie pekoMeHaanuu. 10 kiaacc. YrnyOnaEHHBINH ypo-
BeHb (aBTOphl O. C. IN6puensu, M. I Octpoymos, A. H. JIéskun, C. A. Cnan-
KOB).

YMK «Xumus. 11 knacc. Yrny6néHHbIN YpOBEHb»

1. Xumus. 11 kimacce. YueOHUK: yrmy6. ypoBeHb (aBTOphl O. C. I'abpuensH,
N. I. Octpoymosn, A. H. JIéskun, C. A. Cnaakos).

2. Metonuueckoe nocodue Isl yduTelisl K 3aBepILIEHHON NpeaMeTHON JTUHUN
yueOHukoB O. C. I'abpuensHa u ap. «Xumus. 10 kimace», «Xumus. 11 Kiaace».
Yrny6nénnslii ypoBeHb (aBTopbl O. C. TI'abpuensaH, M. I. Ocrpoymos, C. A. Cnan-
KOB).

3. MeTtonuueckue mMOypouyHble pekomeHaanuu. 11 kmacc. YoiyOneHHBbIN ypo-
BeHb (aBTOpHI O. C. TI'abpuensH, U. I. Octpoymosn, A. H. JIéskun, C. A. Cran-
KOB).



MHOOPMALIMOHHbLIE CPEACTBA

MNHTepHeT-pecypcbl Ha PYCCKOM fi3blke

1. http://www.alhimik.ru. TlpencraBieHsl cieayione pyopuku: COBEThl adu-
TYPUEHTY, YYUTETIO XUMHUM, CIPABOYHUK (OUYeHb Oosiblliasi Moadopka TabJIMIL
U CIIPaBOYHBIX MaTepuasioB), Bec€nasi XMMMSI, HOBOCTH, OJUMITMAAbI, KYHCTKa-
Mepa (MHOTO MHTEPECHBIX MCTOPUYECKUX CBENCHMIA).

2. http://www.hij.ru/. XKypHan «XuMust 1 Xu3Hb» 3aHUMATEJBbHO pPaCCKa3bl-
BacT O MHTEPECHOM B HaykKe W MHUpPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DaeKTpOHHBIIA XypHal «XUMU-
KM ¥ XUMUS», B KOTOPOM TIPEACTaBI€Hbl MHTEPECHBIE OMBITHI 0 XWUMUM, I10-
3BOJISIIOIIME YBJEUYDb YJalllUXCsl 9KCIEPMMEHTATbHON YacTbio IpeaMeTa.

4. http://c-books.narod.ru. BceBo3aMokHasl auTepaTypa IO XUMUM.

5. http://1september.ru/. B XypHajie TmpeacTaBieHO OOJbIIIOE KOJIUYECTBO
paboT yyalmxcsi, B TOM uuciie paboT MCClen0BaTeIbCKOTO XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya.  BcepoccHUiicKuii  IIKOJBbHBIM
MOpTaJl CO CChUIKAMM Ha OOpa3oBaTeibHbIe CANThI MO XUMUMU.

7. www.periodictable.ru. CO0OpHMK cTaTeii O XMMUYECKUX DJIEMEHTaX, WJUTIO-
CTPUPOBAHHBIN OMUCAaHUEM SKCITIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickasi 371eKTpOHHasl 1IKoJia, B KOTOPOM IIpel-
CTaBJIEHbl MHTEPAKTHMBHbIE YPOKU 0a30BOTrO YpPOBHS ISl yudeHUKOB 8—I11 kmac-
COB C WCIIOJIb30BAHUEM BUACOPOJIMKOB, MHTEPAKTUBHBIX 3alaHUil U yIpaKHe-
Huil, 3D-Moneneii.

9. http://www.chemnet.ru. [lopran dyHIaMeHTaaIbHOr0O XMMMUYECKOro oOpa-
30BaHUsl Poccuu, KOTOPBIM BKIIIOUAET COBOKYIMMHOCTb MH(OPMAIIMOHHBIX pecyp-
COB IO XxuMuUM (0Opa3zoBaHUe, HAyKa, TEXHOJOIHUS); pelIaeT nmpobdjieMy ObICTPOro
U HAAEXHOTOo MOCTYyINa K OTEYECTBEHHBIM M 3apyOekHbIM WHGhOPMAIIMOHHBIM
caiitam 1o xumuu. ComepKUT MHOTO BMIIEOJIEKIIMIA K KypcaM OpPraHUYECKOW u
O0IIIEN XMMUU.

10. http://fcior.edu.ru. Ilpoekt deaepanbHOro LeHTpa MHGOPMALIMOHHO-00-
pasoBaTenbHbIX pecypcoB (DPILIMOP) HampaBiieH Ha pacnpoCTpaHEHHE 3JIeK-
TPOHHBIX 00Pa30BaTEIbHBIX CEPBMCOB MO BCEM IPEAMETHBIM oOJacTsM. Bkiro-
qac€T TECTHI, pvaéTHbIe 3agaqyu, BHUIACOPOJIMNKHN, MHTCPAKTUBHBLIC 3aJaHUS pas3-
HOTO YPOBHSI CIIOKHOCTH.

MHTepHeT-pecypc Ha aHIMMUNCKOM fi3blke

http://webelementes.com. ConepXUT WCTOPUIO OTKPBITUSI U OIMCAHUE
CBOMCTB BCeX XMMHYECKMX 3JIEMEHTOB. BymeT TomeseH ISl COBEpIIIEHCTBOBA-
HHS MHOCTPAHHOIO sA3bIKa y4YalllMXCsd, TaK KaK COACPXKHT HaszBaHUA 3JICMCHTOB
M BCHICCTB HA PA3HbBIX A3bIKaxX.
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