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MOACHUTEJIbHAA 3ATNMNCKA

Mporpamma 06Le06pa3oBaTeNbHOM YHEOHON ANCUMNNNHBI «XUMUS» NpeaHa3HauYeHa
N9 U3YYEHUst XMMUK B NpodecCroHasbHbIX 06pa3oBaTesibHbIX opraHusaumax Cro,
peanunsyroLmx obpasoBaTe/lbHY0 NporpaMmy CpegHero obuiero obpasoBaHus B npeaenax
OCBOEHUS1 OCHOBHOW NPOeccMoHanbHON 0bpa3oBaTenbHON nporpammel CMO (OMNOM CMO)
Ha 6a3e OCHOBHOro 06LLero obpasoBaHMsA NpPU NOArOTOBKE CreLuanncToB CpeaHero 3BeHa
eCTeCTBEHHO-Hay4HOro npoguns.

Mporpamma paspaboTaHa Ha ocHoBe TpebosaHuit PIOC cpeaHero obLero
06pa3oBaHNs, NPeabABASEMbIX K CTPYKTYpe, COAEPXKaHMNI0 1 pe3y/ibTaTaM OCBOEHWS
y4ebHON AUCLUUNINHBI «XUMUSA», B COOTBETCTBUMN C PeKoMeHZauuaMuy no opraHmsaumnm
nonyyeHns cpeaHero obuiero obpasoBaHns B Npegenax 0CBOEHNS 06pa3oBaTe/ibHbIX
nporpamMmM CpegHero npogeccnoHanbHOro 0bpasoBaHNA Ha 6a3e OCHOBHOMO 06LLEro
06pa3oBaHUs C y4eToM TpeboBaHWin thefepanbHbIX FOCYAapCTBEHHbIX 06pa3oBaTe/lbHbIX
CTaHAapTOB W Mosly4yaemMon NpoteccMn UM cneymanbHOCTU CPeaHero npogeccnoHabHoro
o6pasoBaHua (NMcbMO [lenapTamMmeHTa rocyapCTBeHHOW NOAUTUKK B cthepe NOArOTOBKM
paboumx kagpos 1 AMNO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-259) u npumepHo
nporpammbl 06Le06pa3oBaTenbHON yyebHon ancumnantbl OY .09 «Xumuns»,
PEKOMeHA0BaHHOM defepasibHbIM aBTOHOMHbIM yupexaeHnem «®defepanbHblii UHCTUTYT
pa3BuTnsa obpasoBaHus» (PrAY «dUPO»). Mpotokon Ned ot 21 utona 2015 .

Cogep>xaHue nporpaMmbl « XMMUs» HanpaBneHO Ha JOCTMXKEHUE CReayroLwmnX Lenei:

e (hbopmupoBaHMe y 0ByYarOLLMXCA YMEHUA OLEHMBATb 3HAYMMOCTb XMMUYECKOTO 3Ha-
HUS 419 KXKA0ro YeoBeka,;

* (hopmupoBaHMe y 00YyYarOLLMXCA LeNIOCTHOMO NpeACTaBeHNUs 0 MUPEe 1 POSIN XUMUA
B CO3JjaHNM COBPEMEHHOW eCTeCTBEHHO-HAY4YHOW KapTUHbI MUPA; YMEHUSI 0OBACHATb
06bEKTbI U NPOLECCHI OKPYXKatoLLein AeMCTBUTENbHOCTU: NPUPOAHONM, COLMANbLHOM,
KYNbTYPHOW, TEXHUYECKON Cpefbl.. WCNOMb3ys ANA 3TOr0 XMMUYECKNe 3HaHWS;

e pasBuTUe Y 0OyYaloLWMXCA YMEHWUIA pa3nuyaTb PakTbl U OLEHKMW, CpaBHMBATL OLe-
HOYHble BbIBOAbI, BUAETb UX CBSA3b C KPUTEPUAMU OLLEHOK U CBSA3b KPUTEPUEB C
onpeaeneHHoNn CUCTEMON LIEHHOCTER, hopMynMpoBaTb M 060CHOBbLIBATb
COOCTBEHHYIO NO3ULMIO;

e MpuobpeTeHne 06yYarOLLMMUCS ONbITa Pa3HOOOPa3HON AeATeNIbHOCTU, NO3HAHUSA U
CaMOMO3HaHWA; KHYEBbIX HAaBbIKOB, UMEIOLNX YHUBEPCA/IbHOE 3HAYeHUe ANns
pasINYHbIX BULOB AEATENIbHOCTU (HaBbIKOB peLleHus NPobaeM, NPUHATUS PELLEHWIA,
nouncka, aHasm3a 1 06paboTKM MHGopPMaL MK, KOMMYHUKATUBHbLIX HaBblKOB, HaBbIKOB
N3MepeHniA, COTPYAHNYECTBa, 6e30MacHOro obpalleHns ¢ BelecTsaMu B
NMOBCEAHEBHOMN XXN3HN).

B nporpammy BKIHOYEHO COfep>KaHue, HarpaB/ieHHOe Ha (hOpMUPOBaHKE Y CTYAEHTOB
KOMMNeTEHUNIA, HeOBXOAMMbIX AN KayeCcTBEHHOro ocsoeHmst OMOIM CIO Ha 6a3e OCHOBHOMO
o6Lero obpasoBaHMsa € MoMyyYeHWEM CpefHEro obLero obpas3oBaHuUs; NpPorpamMmmel
NnoAroToBkuM crieynannctos cpegHero 3eeHa (MMNCC3).

Mporpamma y4e6HON ANCUMNANHBI «XUMUS» SBNSETCS BKNKOYAET CodepXKaHue
y4yebHOro mMaTepuana, nocnefoBaTe/lbHOCTb €ro U3ydeHus, pacnpejeneHne y4ebHbIX 4acos,
TemMaTuKy pedepaTos, BUAbl CAMOCTOATE/IbHbIX PaboT, yUnTbIBas Creynguky nporpamm
MOArOTOBKM CNEeLnanncToB CPeAHero 3BeHa eCTeCTBEHHO-HAYYHOIo Npogunns.

Mporpamma MOXeT MUCNONb30BaTbCs /19 NOATOTOBKM NO APYrM CheumnanbHOCTAM
eCTECTBEHHO-HAY4YHOro nNpoduns peanunsyowumy 0bpasoBaTe/lbHY0 NporpaMMy CpeaHero
o6Lero obpasoBaHua B npegenax ocBoeHns OMOIM CIO Ha 6a3e OCHOBHOro 06LLEro
o6pasoBaHusa (MMNCC3).



OBLUAA XAPAKTEPUCTUKA YYEBHOW ANCLNMNTNHBI «XMUA»

X1Musi — 3TO HayKa O BellecTBax, MX COCTaBe M CTPOEHWUW, CBOMCTBAX M NpeBpaLLeHu-
X, 3HAYEHUN XMMUYECKMX BELLECTB, MaTepUasioB 1 MPOLECCOB B NPaKTUYECKOW AedTeNb-
HOCTU YenoBeka.

CopepxxaHue obuieobpa3oBaTe/lbHON YY4EOHON ANCUUNANHBI «XMMUS» HanpaB/eHO Ha
YCBOEHME 06YyYatoLMMNCA OCHOBHbIX MOHSATUI, 3aKOHOB U TEOPUIA XMUMUW; OBNageHme
YMEHUAMU HabNI0AaTb XMMUYECKME ABIEHWNSA, NPOBOANTL XUMUYECKUIA 3KCMEPUMEHT,
NPOV3BOANTL PacyeTbl HA OCHOBE XUMMUYECKUX (hOPMY/T BELLECTB U YPaBHEHWNIA XUMUYECKMNX
peakLUuiA.

B npouecce n3yveHns XMMumn y 06y4datoLmnXcst pasBmnBatoTCAa No3HaBaTe/IbHble MHTEPECh!
N MHTeNNeKTyabHble CNOCOOHOCTM, NOTPEOHOCTM B CAaMOCTOATE/IbHOM NMPUOBPETEHNUS
3HaHWI N0 XUMWK B COOTBETCTBMM C BO3HUKAKOLMMU XMU3HEHHbIMW MPOo6/iemMmaMu, BOCMK-
TbIBAETCA 6epeXxHOe OTHOLLEHWA K Npupoge, NOHMMaHKe 340P0BOro 0bpasa >KU3HW, Heob-
XOAMMOCTW MpefynpexaeHuns ABfeHNiA, HaHOCALLMX BPef 340POBbI0 M OKpYXXatoLel cpeje.
OHK ocBavBalOT NPUeMbl FPaMOTHOro, 6e30MacHOro MCMob30BaHNUA XMMUYECKMX BELLECTB U
maTtepuanos, NPUMeHAEMbIX B ObITY, CENbCKOM XO039MCTBE M Ha NPOU3BOACTBE.

Mpy CTPYKTYPMPOBaHUM COAepXaHnsa 06LLe06pa3oBaTe/lbHOM Y4ebHOM ANCUMNANHBI ANs
npoeccnoHabHbIX 06pa3oBaTe/lbHbIX OpraHu3auuin, peannsyowmnx 06pasoBaTe/bHY
nporpaMMy cpefgHero obLiero obpasosaHusa B npegenax ocsoeHus OMOIM Cr1O Ha 6a3e
OCHOBHOIO 06LLEero 06pasoBaHus, yumTbiBasiaCb 06bEKTMBHAS PeaslbHOCTb — HEOO0/bLLON
06bEM HacoB, OTMYLLEHHbIX Ha U3YUYEHME XUMUM N CTPEM/IEHNE MaKCUMalbHO COOTBETCTBO-
BaTb MAEAM pa3BMBaIOLLEro 0byyeHus. Mo3TOMy TeOpeTUYECKME BOMPOCHI MaKCUMaSIbHO
CMELLEHbI K HaYany u3ydeHus AUCUMUMANHBI, C TEM YTOObI NOCNeAYOWNA (haKTUYECKMNiA
marepuasl paccmaTpuBasiCa Ha OCHOBE M3Y4YeHHbIX TEOPUIA.

Peanunsaums AefyKTUBHOIO Noaxofa K U3yyeHUo XMMUM CNoCOBCTBYET pasBUTUIO
TaKMX NOrMYECKMUX onepaunii MbllEHNS, KaK aHa/In3 1 CUHTe3, 06006LLeHrE 1
KOHKpeTu3aLms, CpaBHeHWe 1 aHaNorns, cuctemaTmsaums U Knaccupukaums u ap.

M3yueHne xumnm B NpogeccnoHanbHbiX 06pa3oBaTe/ibHbIX OpraHn3aumsx, peamsyroLumx
obpa3oBaTe/lbHYI0 NporpaMmMy cpefHero obulero obpasoBaHus B npefenax ocsoeHuns OMOrN
CrO Ha 6a3e 0OCHOBHOro 06Lero obpasoBaHuns, UMeeT CBOM 0COBEHHOCTU B 3aBUCMMOCTW OT
npounis NpopeccMoHanbHOro 06pasoBaHNs. 3TO BbIPAKAETCA B COLEPXKaHUU 00y4eHus,
KOMIMYECTBE YacoB, BbIJeNSEMbIX Ha U3Y4YeHWe OTAEeNbHbIX TeM NPOrpaMmbl, rnyouHe ux
OCBOEHUA 06yyvarowmmmncs, obbeme 1 Xxapaktepe NPakTUYECKUX 3aHATUI, BUAAX
BHeayAMTOPHOI CaMOCTOSTe/IbHOW paboTbl CTYAEHTOB.

Mpu ocBoeHmmM cneuunanbHocTeir CMO ecTeCTBEHHO-HAYYHOro npoduns
npoeccMoHanbHOro 06pasoBaHUs XMMUS U3ydaeTcs Ha 6a3oBoM ypoBHe ®IOC cpegHero
o6Lero obpasoBaHus.

B cogepxkaHnn yyebHOW ANCUMNANHBI A/ €CTECTBEHHO-HAYYHOro npodunsa npodec-
CWOHaNbHO 3HaYMMbI KOMMOHEHT He BblAeNeH, TaK Kak BCe ero cofep)kaHue fBnseTcs
NPOMILHO OPUEHTUPOBAHHBLIM M HOCUT NPOJECCUOHaNIbHO 3HAUYMMbIA XapaKTep.

B npouecce n3yyeHNs XMMUN TeopeTUYeCcKne CBeAEHUS LOMNOMHATCA
[AEeMOHCTpaunaMu, 1abopaTopHbIMK OMNbITaMU U NPAKTUYECKUMWN 3aHATUSAMU. 3HAYMTENbHOE
MEeCTO OTBOAMUTCA XUMUYECKOMY 3KCNepuMeHTY. OH OTKpbIBAaeT BO3MOXXHOCTb (JOPMMPOBaThb
y obydaroumxca crneymasnbHble NpeaMeTHble YMeHUs: paboTaTh C BelecTBamu, BbIMOHATb
NPOCTble XMMUYECKMNe OMbITbl, Y4NTb 6€30MacHOMY W 3KOMIOrMYeCcKM rpaMoTHOMY
obpalleHnto € BellecTBaMu, Matepuanammn 1 npoueccammn B 6bITY 1 Ha NPON3BOACTBE.

[na opraHusaumy BHeayaMTOPHOW CaMOCTOSITeNIbHOM paboTbl CTYAEHTOB, OBNafeBaroLLmX
crneymanbHOCTAMM CMNO  eCcTeCTBEHHO-Hay4YHOro npotumns npotheccnoHabHOro
06pasoBaHus, NpeAcTaBieH MPUMEPHBIA MepedeHb peepaToB (4OKNAA0B), UHANBULYAIbHbIX
MPOEKTOB.

B npouecce M3yyeHUss XMMUM BaXXHO (DOPMMPOBATb MHHOPMAaLMOHHYH KOMMETEHTHOCTb



obyuvatowmxcs. o3aToMy npu opraHusauuy camocTosTe/IbHOW paboTbl HE06XO4MMO ak-
LIeHTMPOBaTb BHMMAaHVE O0Yy4aloLMXCA Ha MOMCKE WHMOpPMaLMM B CPeAcTBaX Maccmeama,
WHTepHeTe, y4ebHON W cneunanbHON NmMTepaType C COOTBETCTBYHOLLMM O(OPM/IEHUEM W
npeacTaB/eHNeM pesynbTaToB.

N3yyeHre o6LLe06pa3oBaTe/lbHOM YyYebHOW AUCLUMUMMHLL «XUMWS» 3aBepluaeTcs nof-
BefleHVeM WTOroB B (hopMe AMDdepeHUMPOBAHHOIO 3ayeTa B paMKax MPOMEXYTOUYHOM
aTTecTauumn CTyaeHToB B npouecce ocsoeHms OMOIM CMO ¢ nonyyeHWeM cpefHero o6LLero
obpaszosaHus (MMNCC3).

MECTO YUEBHOW ANCLIVMN/IMHBI B YYEBEHOM MNJIAHE

YuebHasa gucumnavHa «Xumusa» ABNAETCA Y4YeOHbIM NpeamMeToM MO BbIGOpY M3 06s3a-
TENbHON NpeAMEeTHON 06nacTn «ECTecTBeHHble Haykn» PIOC cpeaHero obuiero obpaso-
BaHMS.

B npodeccroHanbHbiX 06pa3oBaTe/lbHbIX OpraHm3aumax, peanunsytowmx obpasoBaresib-
HYH MporpaMmy cpefHero obuiero obpasoBaHust B npedenax ocsoeHns ONMOIM CMNO Ha 6ase
OCHOBHOIo 06uwero obpasoBaHus, yuyebHasa AucumnIvHa «XuMus» Kn3yyaetcs B 006LLe06-
pa3oBaTte/sibHOM UMKne yvye6Horo OM10M CrO Ha 6a3e oCHOBHOro o6uiero obpasoBaHus C
nonyyeHnem cpefHero obuiero obpasoaHus (MICC3).

B yuebHbIx nnaHax TMMNCC3 MecTto y4ebHOW AMCUMNIMHBI «XUMUS» — B COCTaBe
06Le06pa3oBaTe/lbHbIX YYEOHbIX AUCUUMINH MO BbIGOPY, (HhOPMUPYEMbIX U3 0653aTeNbHbIX
npeameTHbIX obnacterr ®rOC cpeaHero obulero obpasoBaHusa Ans cneymansHocTen CrO
COOTBETCTBYIOLLEr0 NPOUAsA NPOecCUOHaIbHOro obpasoBaHms.

PE3Y/IbTATbl OCBOEH/A YUYEBEHOW ANCLIAM/IHDI

OCBOEHME COfIEPXKAHMA YUYeBHON AUCLUNIUHBLE «XUMUS», 00ecneumBaeT AOCTUKEHME
CTYZleHTaMU CNeaytoLMx pe3ynbTaTos:

b NMNYHOCT HbIX:
YyBCTBO FOPAOCTN W YBOXKEHMS K UCTOPUM N AOCTUDKEHUAM OTEYECTBEHHON XUMMU-
YECKO HayKW; XMMWYECKWM rpaMOTHOE MOBEAEHWe B MPOGECcCMOHaNbHON AesTeNb-
HOCTM W B ObITy NpU 0OOpALLEHUN C XUMUYECKMMK BelecTBamu, MaTepuanamu wu
npoLeccamu;
FOTOBHOCTb K MPOJO/MKEHNIO 06pasoBaHWA W MOBbILLEHWS KBaIUUKaLMM B W3-
OpaHHON NpoMecCcnoHaNbHON AEeATENbHOCTM U OOBLEKTMBHOE OCO3HAHWE POAN XU-
MMUYECKMNX KOMMETEHLNIA B 3TOM;
YMEHMe WCNOoNb30BaTb AOCTUMXKEHWUS COBPEMEHHO XMMWYECKOW HayKn U XMMUYe-
CKMX TEXHONOrUiA Ans NOBbILWEHNA COOCTBEHHOrO WHTENNIEKTYasIbHOTO Pas3BUTUS B
BbI6paHHON MPOecCMoHaNbHON AeATeNbHOCTH;

b MeTanpeaomMeT Hbl X!

MCMOMb30BaHME pPas3/INYHbIX BWAOB MNO3HaBATENbHOW [eATe/IbHOCTM W OCHOBHbIX
NHTENNEKTYaNbHbIX Onepauuin  (NOCTaHOBKM 3afayn, (HOPMYIMPOBaHUS [UMOTES,
aHanM3a W CUHTe3a, CpaBHeHMsi, 0606LLEHNs, CcUCTEMATU3aLUN, BbISIBIEHUS
NPUYNHHO-CNEACTBEHHbIX CBfA3€M, NOWCKA aHaioros, (HOPMYIMPOBaHWS BbIBOOB)
A9 pelleHns MocTaB/eHHON 3afayn, NPYMEHEHWe OCHOBHbIX METOOB MO3HAHWS
(HabnogeHNs, HayyHOro 3KCrepuvMeHTa) ANS U3YYeHWUs pas/InyHbIX CTOPOH XU-
MWYECKMX OO6BEKTOB M MPOLECCOB, C KOTOPbIMW BO3HWKAeT He06XOAMMOCTb CTas-
KMBaTbCA B NPOJecCUOoHaNbHON chepe;

MCMOMb30BaHME Pa3/IMYHbIX WUCTOYHWUKOB ANA MOMYYEHUS XUMUYECKOW WHGOopMa-
LMK, YMEHVE OLEHUTb ee AOCTOBEPHOCTb ANA LOCTMXKEHNA XOPOLIUX pe3ynbTaToB B
npogeccuoHanbHoOM cgepe;



*nNpeagMeT HbIX:

C(hOpMUPOBAHHOCTb MPEACTaBMEHUA O MeCTe XUMWM B COBPEMEHHON Hay4HOM
KapTMHe MWpa; NOHUMaHWe PoAu XUMUMU B (POPMMPOBAaHMM Kpyrosopa W (yHK-
LMOHa/IbHOM rPpaMOTHOCTU YenoBeKa A1 peLleHns NpakTUYeckux 3afau:
BflafieHe OCHOBOMONAraroLMMmM XUMUYECKAMMN NOHATUAMK, TEOPUAMM, 3aKOHaAMKN U
3aKOHOMEPHOCTSIMW;  YBEPEHHOE MOMb30BaHWE XMMMWUYECKOW TEPMWUHONOIMER W
CUMBOJIVKON;
BafleHNe OCHOBHbIMW METOAAaMW HAY4YHOr0 MO3HaHMS, UCMONb3YeEMbIMU B XUMUN:
Habn4eHNneM, OnMcaHNeM, U3MEPEHMEM, 3KCMEPUMEHTOM; yMeHMe 06pabaTtbiBath,
06BACHATL pe3ynibTaTbl MPOBEAEHHbLIX OMNbITOB W [enaTb BbIBOAbI; FOTOBHOCTb U
CNOCOBHOCTb NMPUMEHATb METOAbI MO3HAHUA NPW PEeLLUEHNN MPaKTUYEeCKNX 3aday;

- C(hOPpMUPOBAHHOCTb YMEHWS [aBaTb KONMYECTBEHHbIE OLEHKM W MPOU3BOAUTH
pacyeTbl Mo XMMUYECKUM (POPMyaM 1 yYpaBHEHMUSM;
BfaZieHne npasBuiaMm TEXHUKM 6Ge30MacHOCTM MNPU MUCMONb30BaHUM XUMUYECKNX
BELLECTB;

- C(hOpMMPOBAHHOCTb COBCTBEHHOM MO3MLMM MO OTHOLUEHWUIO K XUMWYECKOW WHQOp-
maLum, NoayyvaeMoi U3 pasHbIX MCTOUYHUKOB.

ECTECTBEHHO HAYUYHbI MPO®WN/1b MPOPECCUMOHA/ILHOIO
OBPA3OBAHNA

BBepgeHue

HayyHble MeToAbl MO3HaHWS BELLECTB M XUMWUYECKMX SBNEHWIA. Pofb 3KCNepumeHTa U
TEOpUN B XMMUMW. 3HAYEHME XUMUM NPU OCBOEHMM cneumanbHocTeir CIMO ecTecTBEHHO-
Hay4yHOro npodgmns nNpogeccnoHasbHOro 0bpasoBaHms.

1. OpraHunyeckasa xumus

1.1. TpeaMeT OpraHNYecKoi XUMUu.
Teopusi CTPOEHUS OPraHNYeCcKX COeAUHEHNI

MpegMeT opraHWYecko Xumum. FoHATME 06 OpraHMYecKOM BeLLECTBE M OpraHWU4ecKow
XuMuW.  KpaTKuil  04YepK WCTOPUM pPasBUTUA OpraHMYecKom xumun. Butanmsm un ero
KpyweHne. OCOGEHHOCTM CTPOEHUS OpraHuWYecKuUx coeamHeHnin. KpyroBopoT yriepoja B
npupoze.

Teopusi CTPOEHUS OpraHMYecknx coeanHeHnini A. M. bytneposa. MpefnocbiNKn co3aHns
Teopumn cTpoeHns. OCHOBHble MONIOXKeHUA Teopun cTpoeHUs A.M.ByTnepoBa. Xumuyeckoe
CTPOEHWE W CBOWCTBA OpraHMyeckux BelecTB. oHATMe 06 m3omepun. Cnocobbl oTobpa-
YKEeHUs CTpoeHns Monekynbl (hopmynbl, mogenu). 3HaveHue Teopun A. M. Bytneposa Ang
pasBUTUSA OPraHMYecKom XMMUA Y XUMUYECKUX NPOrHO30B.

CTpoeHve aToma yrnepofa. JNeKTPoHHOoe 06/11ako U opbuTanb, S- U p-opouTanun. Inek-
TPOHHblE W 3NIEKTPOHHO-Tpamyeckme (opmMynbl atoma Yrnepoga B OCHOBHOM M BO30YX-
[eHHOM cocTosHuaX. KoBaneHTHas XuMMmMYeckas CBfi3b W ee Knaccuukauums no crocoby
nepekpbiBaHuA opbuTanein (cT- u n-cBsasum). lMoHATME rnMOpuan3aumMn. Pas3nnyHble TUMbI
rmépuamsaumm n opma atoMHbIX opbuTanei, B3avMHOE OTTa/IKMBaHWe TMOPUAHBLIX Opbu-
TaNel U UX PacnonoXeHwe B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM 3Hepruu. [eo-
MEeTpUs MOJIeKy/1 BeLLecTB, 00pa30oBaHHbIX aTtoMamMu Yriepoja B Pas/IMYHbIX COCTOAHUSAX
rmépuamsaymm.

Knaccuukauma opraHMyeckmx coefmHeHuin. Knaccuumkaums opraHM4yeckuX BeLLECTB B
3aBMCMMOCTW OT CTPOEHUS YrnepofHoW uenwn. MoHATME (YHKUMOHaNbHOM rpynnbl. Knac-
CUMKaLmMsa OpraHNYecKMxX BeLecTB Mo TUMY (YHKUUOHaNLHOW Tpynnbl.

OCHOBbI HOMEHK/MATYpbl OpraHUYecKnX BeLLEeCTB. TpuBUaibHbIE Ha3BaHWA. PaLMoHaIbHas



HOMeHKNaTypa Kak npegwectseHHUUa HomeHknatypol LUPAC. HomeHknatypa [UPAC:
NPUHUMNbI  06pa3oBaHMsA  Ha3BaHWA,  CTApPLUMHCTBO  (PYHKLUMOHAMbHLIX — Tpynn, X
0603HayeHve B npemKcax v cypukcax Ha3BaHUA OpraHUYecKuX BeLLEeCTB.

Tunbl XUMUYECKUX CBA3EW B OpPraHMYecKMX COeAMHEHMAX W CNocobbl WX paspblBa.
Knaccngmkaums KoBaSIEHTHBIX CBSA3eM MO 3/1eKTPOOTPULATENbHOCTM CBSI3aHHbLIX aTOMOB,
Cnocoby nepekpbiBaHNA opbuTanei, KpaTHOCTU, MexaHu3my o6pa3oBaHusi. CBsA3b MPUPOAb!
XVUMUYECKOW CBSI3U C TUMOM KPUCTA//IMYECKOW PELUETKM BeLLecTBa U ero (hU3nM4ecKmmmu
CBOMCTBaMM. Pa3pbiB XMMWUYECKOWN CBSA3M Kak npouecc, 0bpaTHbliA ee o06pa3oBaHuio. [e-
MO/MMTUYECKMIA N FETEPONNTUYECKUIA pa3pbiBbl CBA3ENA, MX COMOCTaBEHME C OOMEHHbIM W
[OHOPHO-aKLENTOPHbIM MexaHu3mMaMn Ux o0b6pasoBaHus. [oOHATME CBOGOAHOrO paavkana,
HYKNeo(UIbHOM U 3NeKTPOPUILHOM YacTULbI.

Knaccugpmkauma peakumii B OpraHMYeckord Xuvmun. TTOHATME O TUMAX W MexaHu3Max
peakunii B opraHuyecko xummun. Cy6cTpar M peareHT. Knaccudgukauus peakumi no
M3MEHEHUIO B CTPYKType cybcTpaTa (NpucoefvHeHue, OTLLENEHNEe, 3aMelleHue, U30-
Mepu3auus) v TUny peareHTa (pagukanibHble, HYKNEOPUIbHbIE, 3NMEKTPOPUILHLIE). Peakumm
npucoeguHeHns (Am Ae), 3NMMUHMPOBAHNA (E), 3aMelleHuns (Sr, Sn, Se), M30Mepu3aLmn.
PasHOBMAHOCTM  peakuMili  Kaxgoro  Tunma:  ruapupoBaHWe U AernapupoBaHue,
rafloreHupoBaHve W  [erasioreHUpoBaHWe, rugpatayms wn  gerugparauyus,  rugpo-
rafloreHnpoBaHve W [ernaporanoreHnpoBaHne, NOAUMepPU3auns U MNOSMKOHAeHcaLms,
neperpynnuposka. OCO6EHHOCTU OKUCANTENbHO-BOCCTAHOBUTE/IbHLIX peakunii B opra-
HUYECKON XMUN.

CoBpeMeHHble MpeACcTaB/IEHNA O XMMUYECKOM CTPOEHUM OpPraHUYecKmnx BeLLecTB.
OcCHOBHble HanpasfneHua pasBuUTUA Teopun cTpoeHus A. M. bytneposa. K3omepus opra-
HMYECKMX BellecTB W ee Buabl. CTPYKTYypHas W30Mepusi: MeXKnaccosas, YriepoAHoro
cKeneTa, MOJIOKEHUA KpaTHOM CBA3M W (DYHKUMOHaIbHOM rpynnbl. [pocTpaHCTBEHHas
N30Mepus: reoMeTpuyeckas U onTtuyeckas. [OHATME acUMMETPUYEecKoro ueHTpa. buo-
NOTUYECKOe 3HAYeHMe OMNTUYeCKOW u3oMepuun. B3avMHOe BAUSAHME aTOMOB B MOJieKynax
OpraHNYecknx BeLLeCTB. DNIEKTPOHHbIE 3(D(EKTbI aTOMOB M aTOMHbIX FPymnmn B OpraHU4eckmx
mMonekynax.  VIHOYKUMOHHbIA — 3(eKT,  MNOMOXWUTENbHLIA 1M OTpUUATeNIbHbIA,  €ro
0C06eHHOCTW. Me3oMepHbIin addeKT (3EKT CONPsKEHNS), ero 0CO6eHHOCTH.

JemoHcTpaunm

Konnekummn opraHnmyeckmx BellecTB (B TOM YMCNe NeKapCTBEHHbLIX MpenapaToB, Kpa-
cutenein), matepmanos (NPUPOAHbLIX W CUHTETUYECKMX Kay4yyKOB, MacTMacc W BOJIOKOH)
N34eNnin M3 HUX (HUTe, TKaHel, OTAENOUYHbIX MaTepuanos).

Mogenn monekyn CH., C:Hs, C:H., CoH6, CHsOH — wapocTep)XHeBble U 0ObEMHbIE.
Mogenun oTTaskKuBaHna rmépuaHbIX opbuTasnein ¢ MOMOLLbI BO3AYLLUHbIX LLAPOB.

B3aumogeiictBue  HaTpus € 3TaHO/IOM M OTCYTCTBME  B3aMMOJENCTBMS  C
AN3TUNOBLIM3(MPOM.

OnbITbl, MOATBEPXKAAIOLME HaNUMe (DYHKUMOHAbHBLIX FPYNM Y COeAUHEHWNIA pa3/INYHbIX
K/1accoB.

NabopaTopHbI ONbIT

W3rotoBneHne mofgeneid Monekyn —npeacTaBUTENIEN Pas/IMUHbIX KACCOB OpPraHMyecKmx
COEANHEHWA.

MpakTnyeckme 3aHATUS.

O6Hapy>xeHWe yrnepoja v BOAOPOAa B OPraHNYeCKOM COefUHEHUN.

O6Hapy>xeHue ranoreHoB (nNpoba belinbLuTeliHa).

1.2. TlpepencHble yrnesoL0posbl

Fomonornyecknii psg ankaHos. oHATME 06 yrnesogopogax. OCOBEHHOCTM CTPOeHUs
npegenbHbIX YrneBogopoaoB. A/KaHbl Kak NpeActaBuTenn npeaenbHbIX YrieBoLopoaoB.
DNeKTPOHHOE W MPOCTPAaHCTBEHHOE CTPOEHWME MOMEKYNbl MeTaHa W APYruxX ankaHoB. [0-



MOJIOTMYECKUIA psAj WU M30oMepus napaMHOB. HopmasbHOEe W pa3BeTB/IEHHOE CTPOeHUe
YrnepogHon uenn. HoMeHKnaTypa ankaHOB W alKWIbHbIX 3aMecTuTenend. Pusmyeckume
CBOWCTBA a/IKaHOB. A/KaHbl B NpUpoje.

XUMnyeckne CBOWCTBA alkaHOB. Peakuum SR-Tvna: ranoreHuposaHme (pabotbl H. H.
CemeHoBa), HUTpoBaHWe NO KoHOBasioBY. MexaHW3M peakuun X10pupoBaHUSA aska- HOB.
Peakuny [ernipupoBaHns, TrOPeHUs, KaTa/MTUYECKOro OKMWC/IEHUS aJikaHOB. KpekuHr
a/IKaHOB, pas/iNyHble BUAbl KPEKWHra, MPUMEHeHMe B MNPOMbIWIEHHOCTU. [nponms wu
KOHBepCcUA MeTaHa, M3oMepu3auns akaHoB.

MpumeHeHVe M cnocobbl MNofyyYeHWs ankaHoB. O6GNacTU NPUMMEHeHWUs ankaHoB. [1po-
MbILL/IEHHbIE  CMIOCOObI  MOMyYeHWUsI anKaHOB: MOJlyYeHWe U3 MPUPOAHBLIX UCTOYHWMKOB,
KPEKWHI napauHOB, MOSyYeHWEe CUHTETUYEeCKOro OeH3MHa, rasudgukaums yrns, rugpu-
poBaHWe ankaHoB. JlabopaTopHble Crocobbl MOMy4YeHUs ankaHoB: CUMHTe3 Bropua. gekap-
OoKCUIMpPOBaHUe, TMAPON3 Kapbuga antoMUHUS.

LiMknoankaHbl. [TOMONOrnMYeckuin psg M HOMEHKNaTypa UWMKI0oakaHoB, WX 06Las
(opmyna. TlOHATME O HaNpPsHXKeHUW UuMKna. V3oMepus LMKI0aJIKaHOB:  MEXKnaccoBas,
YrNepoaHoOro ckenerta, reomeTpudeckas. llonyyeHne u (pusnyeckme CBOMCTBA LMKIIOAsKa-
HOB. XUMWYeCKMe CBOWCTBa UMKIOaIKaHOB. CneunurKa CBOMCTB LMKI0A/IKAHOB C MasibIM
pasMepoM LuKna. Peakumn nNpucoeavHeHUs 1 paanuKaibHOro 3ameLleHus.

JemoHcTpaunm

Mogenn Monekyn MeTaHa, ApYyrnx ankaHoB, pas/InyHbIX KOH(opMaLni LMKIoreKcaHa.

PacTBopeHue napauHa B 6eH3MHe 1 UCMapeHne pacTBOPUTENS U3 CMECH.

MnaBneHne napauHa 1 ero OTHOWeHWe K Bofe (pacTBOPMMOCTb, MIOTHOCTb, CMa4yMBa-
Hue).

Pa3feneHne cMecy 6eH3VH — BOAA C MOMOLLbIO Ae/ITeIbHON BOPOHKMU.

opeHne MeTaHa, mponaH-byTaHOBOM CMecW, napaduHa B YCNOBMAX U30bITKA U Hefo-
cTaTka Kucnopoga.

B3pbIB cMecn MeTaHa C BO34YXOM U X/10POM.

BoccTaHoBNEHNE OKCUAOB TSHKENbIX METa0B napaHOM.

OTHOLeHVe LuKIorekcaHa K 6poMHOIN BoAe M pacTBOPY MepMaHraHara Kaaus.

NabopaTopHbIe ONbIThI

W3roTtoBneHne mogeneit MONeKyn askaHoB Y rasioreHasikaHoB.

W3roToBneHne napauHMpOBaHHO Gymaru, UCrbiTaHWe ee CBOWCTB: OTHOLUEHMSI K BOfE U
Xupam.

OO6Hapy>keHne BOAbI, CaXK, YINEKNCNOro rasa B NpoAyKTax ropeHuns Ceeyun.

O3HaKOM/eHVe CO CBOMCTBaMK TBepAbIX NapafuHOB: NiaBneHWeM, PacTBOPUMOCTHIO B
BOZE W OpraHMyecKUX pacTBOPUTENAX, XUMUYECKON WHEPTHOCTbIO (OTCYTCTBMEM B3au-
MOZENCTBUA ¢ GPOMHOIN BOAOI, pacTBOpamMy MepmaHraHata Kaius, rupokcupa Hatpus w
CEPHON KNCNOTbI).

[MpaKTnyeckoe 3aHATME

MMonyyeHne MeTaHa U M3y4YeHWe ero CBOMCTB: FOPEHMsl, OTHOLWIEHWS K BGPOMHOI BoAe W
pacTBOpy MepmaHraHara Kaius.

1.3. OTWUNeHOBble W AMEHOBbLIE YTNEBOLOPOAbI

TOMOSIOTNYECKNIA PAL AJIKEHOB. JNIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHWME MONEKY bl
3TWMEHa W ankeHOB. ["OMonornyeckuii psag m obwas cdopmyna ankeHoB. V3omepusi aTune-
HOBbIX YrNeBOAOPOAOB: MEXK/accoBas, YriepoAHOro CKeseTa, MONOXEHUS KPaTHOW CBA3W,
reometpmyeckasi. OCOOGEHHOCTM HOMEHKNAaTypbl 3TWNEHOBLIX YrNEeBOLOPOAOB, Ha3BaHUA
BaXKHEMWNX pagukanoB. dusmyeckme CBOVCTBA aIKEHOB.

XMMUYeCKMe CBOMCTBA aKEHOB.ONeKTPOPUIbHLIA XapakTep peakuuid, CK/IOHHOCTb K
peakuusM MNPUCOeAUHEHUS, OKUCNeHWs, nonvMepusauymun. [Mpasuno MapKOBHMKOBA M €ro
3NMeKTPOHHOe  060CHOBaHMe.  Peakuun  ranoreHMpoBaHWs,  TUMAPOrasoreHnpoBaHus,
rmgpatayun, ruapuposaHmns. MexaHuam AH-peakuymnii. MoHATME 0 peakuMax NoaMmepusalmu.



["opeHVe ankeHoB. PeakUWN OKUCNEHUS B MATKUX U XECTKUX ycnoBusax. Peakuus BarHepa u
ee 3HauyeHve 4na 06HapYy>KeHUs HernpegesbHbIX YrneBog0poL0B, MOMYYEHUS TNINMKONEN.

MprmeHeHVe 1 cnocobbl MOyYeHUs ankeHOB. VICMOMb30BaHME BbICOKOW pPeakLMOHHOM
CMOCOBGHOCTW aNIKeHOB B XUMWYECKOW MPOMbILWIEHHOCTU. [lpMMeHeHMe 3TWneHa W npo-
nuneHa. [MpoMbIWNEeHHbIe CNOCO6bI MOMYYeHUS alKeHOB. Peakuun [ernapupoBaHvs U
KpeKunHra asikeHoB. JlabopaTopHble Crocobbl MoyYeHNs asikeHOB.

AnkaaveHbl. MoHATME U Knaccugukaums AMEHOBbLIX Yrn1eBOLOPOAO0B MO B3aUMHOMY pac-
MOSIOKEHNIO KPaTHbIX CBA3eld B Mo/ekyne. OCOBEHHOCTU 3/1eKTPOHHOIO M NPOCTPaHCTBEH-
HOrO CTPOEHMUS COMPSHKEHHbIX AMeHOB. MNOHATWE O N-3/1eKTPOHHOWN cuctemMe. HoMeHknatypa
AMEHOBbLIX YrneBogopofoB. OCO6EHHOCTM XMMUYECKUX CBOMCTB COMPSYKEHHbIX AUEHOB Kak
CNeAcTBMe WX 3NeKTPOHHOro CTpoeHus. Peakuun 1,4-npucoeguHeHud. [Monvmepusauus
AneHoB. Cnocobbl MONyyYeHUs AMEHOBLIX YrneBogopodos: paboTel C.B,/lebenesa, aeru-
LpvipoBaHVe asKaHoB.

OCHOBHble MOHATUA XUMUWN BbICOKOMOJEKY/ISIPHBIX COeAMHEHUI (Ha npuMepe NPOLYKTOB
nonnMmepusaLnn ankeHoB. afiKafMeHOB W KX rasoreHnpou3BoAHbIX). MoHoMep, nonumep,
peakuus nosvMMepusaumu, CTermeHb  MOMMMEPU3aLMK,  CTPYKTYPHOE  3BEHO.  Tunbl
MOMIMMEPHbIX LeNeii: NIMHelHble, pa3BeTB/IEHHbIE, CLUUTbIE. TTOHATUE O CTepeoperynsp-HbIX
nonuvepax. [llonvmMepbl TepmonnacTUYHble W TepMopeakTuBHble. [lpeAcTaBfneHve O
nnactmaccax u anactomepax. MonnaTuneH BbICOKOrO M HW3KOMO [AaBfieHWs, ero CBOWCTBA U
npumeHeHue. Katanusatopbl Uurnepa — HatTta. [lonvnponuneH, €ro npuMeHeHue W
cBoicTea. [anoreHcodepXaline MOAUMEPbI: Te(0H, MNONMBUHUAXNOPUL. Kaydyku Haty-
pasibHbI M CUHTETMYecKue. Cononmmepbl (6YTaAMeHCTUPOSbHBIA Kay4yk). BynkaHuzauwms
KayuyKa, pe3nHa 1 360HUT.

JemoHcTpaunm

Mogenm Monekyn CTPYKTYPHbIX M MPOCTPAHCTBEHHbLIX M30MEPOB a/IKeHOB W akaMeHOB.
Konnekuus «Kayuyyk v pes3viHa».

Jenonumepusaumns kaydyka. CryuieHue MIeYHOro coka Kay4dyyKoOHOCOB (Monovas, ofy-
BaHYMKOB, (PUKyca).

NabopaTopHbIe OMNbITbI

OO6Hapy>xeHne HenpeaenbHbIX COeAMHEHNIN B KEPOCUHE, CKUNUAApe.

O3HakoMeHre ¢ obpasyammn NonuaTUIeHa 1 NOAUMNPONUIIEHa.

Pacno3HaBaHve 06pa3L0B a/ikaHOB U a/IKeHOB.

[MpakTunyeckme 3aHATUA

MonyyeHve aTWUNeHa gerngparalmein sTuIoBoOro cnupTa.

B3aumogelicteue atuneHa ¢ 6pOMHONM BOLOW, pacCTBOPOM MepmMaHraHaTa Kaaus.

CpaBHeHVe niamMeHW 3TWEHA C MNJaMeHem MpefesibHbIX YrneBofoponoB (MeTaHa,
nponaH-6yTaHOBOW CMecH).

1.4. AueTwuneHoBble yrnesoaopoabl

TOMONOrNYecKnin pag ankMHOB. ONIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHWE aueTusieHa
N OPYruX ankuHoB. [TOMONOrmyeckuin psg v obuas opMmyna ankMHoB. HoMeHKnaTypa
aLUeTUIEHOBbIX YrNeBoLOPOAOB. V3oMepus MeXKnaccoBasi, Yr/iepofHOro CKeneta, Moso-
YKEHUA KPaTHOW CBA3MW.

XUMUYeCKne CBOWCTBA M NPUMeHeHMe ankuMHOB. OCOGEHHOCTU peakuuii NPUCcoefUHEHMS
no TPOWHOW Yrnepoa-yrnepogHoin cesasn. Peakuyms Kydeposa. [NpaBuno MapKOBHMKOBA
NPUMEHUTENbHO K aueTuneHam. [Mo4BMXKHOCTb aToma BoAopoda (KWUCNOTHblE CBOWMCTBA
aNKMHOB). OKWCNeHWe aNkKMHOB. Peakums 3enMHCKOro. [pumeHeHMe  aueTUNeHOBbIX
yrnesofoponfoB. MonveBnHunaueTar.

MonyyeHne ankuHoB. MonyyeHre aueTueHa NMPON30M MeTaHa U KapouaHbIM MeTOL0M.

JemoHcTpaunm

Mogenn Mosnekysibl aueTuieHa v pyrux ankuHoB.

MonyyeHne aueTuneHa M3 Kapbuga KanbUus, O03HAKOM/EHWE C (U3NYECKUMU U XUMU-



YECKMMM CBOMCTBaMM aLeTu/IeHa: PacTBOPUMOCTbIO B BOAE, FOPEHWMEM, B3aMMOAENCTBUEM C
OpPOMHOI BOAOI, pacTBOPOM MepmaHraHata kKanus, conamu mean (1) n cepebpa.
JlabopaTOpHbLIA ONbIT
3roToBneHne Moaenein Monekyn ankMHOB, UX M30MEPOB.

1.5. ApoMaTUWYecKue yrnesofopopi

Fomonornyecknin psig apeHoB. BbeH30n kak MpefcTaBuTeNb apeHoB. Pas3suTue npeg-
CTaBNEHUA O CTpPoeHUM 6GeH3ona. CoBpemMeHHble MpeAcTaBNeHUs 06 31eKTPOHHOM U Mpo-
CTPaHCTBEHHOM CTpOeHUW GeH3ona. O6pa3oBaHMe apomaTUyeckol M-cucTeMbl  1omMosoru
OeH30na, UX HOMeHKnaTypa, o6uwas dopmyna. HomeHknatypa Ans Av3aMeLleHHbIX Mpo-
M3BOAHbIX OeH30Ma: opTo-, mMeTa-, MNapa-pacnonoXeHuwe 3amecTutenen. dPusnyeckne
CBOWCTBA apeHOB.

XUMUYecKe CBOCTBa apeHOoB. [lpumepbl peakunin  3M1eKTPOUIBHOIO  3aMeLLeHNS:
ranoreHnpoBaHns, ankunmpoBaHus (KaTanusaTopbl ®puaens — KpadTca). HUTpOBaHMSA,
CynbupoBaHusa. Peakumn rmapupoBaHna 1 NpucoeamHeHns xnopa K 6eH3ony. OCco6eHHOCTH
XMMUYECKMX CBOWCTB romosioroB 6eH3osa. B3anmHOe B/MSHME aTtOMOB Ha MpuMmepe
rOMOJIOroB apeHoB. OpueHTauus B peakumsixX 31eKTPOuIbHOro 3amelleHns. OpueHTaHTbl |
n Il poga.

MpyMeHeHVe W nonyyveHne apeHoB. MPUPOAHbIE WCTOYHWKN apoOMaTUYeCcKMUX YrneBofo-
pogoB. ApomMartunsalms aikaHoB M LMKI0aKaHOB. ANKUIMpoBaHue 6eH3ona.

JemoHcTpaunmn

LLIapocTep>XHeBble M 06bEMHbIE MOAENM MONEKYN 6eH30Ma U ero romosioros.

PasgeneHne cmecu 6eH30/1 — BOfAA C NMOMOLLIbIO JeNNTENbHON BOPOHKM.

PacTBopsitoLLlas Cnoco6HOCTb 6GeH30Ma (3KCTpaKuMs OpraHuWYecKMX U HeopraHMYecKmx
BewecTB 6eH30/10M M3 BOAHOIO pacTBOpa Mofja, KpacuTenewn; pacTBOpeHWe B OGeH30/ne Be-
LecTB, TPYAHOPaCTBOPUMbIX B Bofe (Cepbl, 6EH30MHOM KUCOTbI).

"opeHne 6eH3ona.

OTHoLleHne 6eH30Ma K GpOMHOI BOAe, pacTBOPY MepMaHraHaTa Kanus.

MonyyeHve HUTPOOGEH30NMa.

O3HakoMNeHVe € (DM3MYECKMMM CBOMCTBaMM apoMaTUYecKMx YrneBojopofoB C WUC-
nonb3oBaHWeM pacTBoputensi «ConbBeHT». 3rotoBneHMe M MCMNonb3oBaHME MPOCTelLIero
npubopa ana xpomarorpadmm.

MonyyeHne 6eH30Ma AeKapboOKCMNMPOBaHMEM GEH30MHOM KKCNoTbl. lMonyyeHne u pac-
CnoeHne amynbcun 6eH3ona ¢ Bogon. OTHOoLleHMe 6eH30/1a K GPOMHOM BOAe W pacTBopy
nepmaHraHara Kaas.

1.6. [pupofHble NCTOYHWKM YINEBOAOPOLOB

Hedtb. HaxoxieHne B npupofe, coctaB M (hM3nMyecKme CBOWCTBA He(TW. TOMIUBHO-
3HepreTMyeckoe 3HavyeHne HedTn. [pombiwneHHas nepepaboTka HedTU. PeKTuhmKaums
He(TW, OCHOBHble (pakuMW ee pasfdeneHus, X MCNonb3oBaHue. BTopuyHas nepepaboTka
He(pTENPOAYKTOB. PeKTU(MKauMa Masyta Mpu YMeHblUEHHOM paBfieHun. KpekuHr HedTe-
NnpoayKToB. PasnnyHble BMAbl KpekuHra, pabotbl B. I. LUyxoBa. WM3omepusaums ankaHos.
ANKUNNPOBaHWE HenpegesbHbIX YrneBoAopoLoB. PUQOPMUHT HepTenpoayKToB. KauecTsBo
aBTOMO6WU/ILHOrO TON/MBa. OKTaHOBOE YWC/IO.

MpupOAHBIA 1 NOMYTHBIA He(TAHON rasbl. CpaBHEHWe cocTaBa NMPUPOLHONO W MOMYTHOMO
rasoB, WX MPakTUYeCKoe 1CMosb30BaHNe.

KameHHbI yronb. OCHOBHble HarpaBfeHWs UCMNOb30BaHWUSA KameHHOro yrns, Kokco-
BaHMe KaMEHHOro Yrns, BaXHeMwwue NPoAyKTbl 3TOr0 Mnpouecca: KOKC, KaMeHHOYrO/lbHas
cmona, HafcmonbHas Boga. CoefuHeHWs, BblfeNseMble U3 KaMeHHOYro/bHOW CMobl. [po-
[YKTbl, NOMyYaemMble U3 HAACMOJSIbHOWN BOfbI.

3Konornyeckne acnekTbl J06bI4M, NepepaboTKM M WUCNOMb30BAHUA TOPHOYMX MCKOMae-



MbIX.

JemoHcTpauuu

Konnekumns «MpupogHblie UCTOYHUKKN YTrNeBOL0POA0BY.

CpaBHeHve NpoLeccoB ropeHns HeTM 1 NPUPOAHOrO rasa.

O6pa3oBaHue He(TAHOM MNJIEHKN Ha NOBEPXHOCTU BOAbI.

KatanuTnyecknini KpeKUHr napaduHa (Mnm KepocuHa).

NNabopaToOpHbIE ONbIThI

OnpefgeneHvie HaMumna HenpeaebHbIX YIeBOAOPOL0B B 6EH3MHE U KEPOCUHE.

PacTBOPUMOCTb pas3/InyHbIX HePTENPOAYKTOB (6EH3MHA, KEPOCKHA, AM3e/bHOro TOM/uBa,
Base/IMHa, napauHa) apyr B Apyre.

1.7. TUAPOKCUNbHBIE COEANHEHUS

CtpoeHne n knaccudukaumsa cnvptos. Knaccugumkaumsa cnvptoB NO TUMY YrieBOAO-
POLHOIO pafukana, 4ucniy rMAPOKCUAbHBLIX TPYMn W TUMNY atoma Yyrnepopa, CBA3aHHOIO C
rMOPOKCUMbHOW TPYNMON. ONEeKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOEHME TUAPOKCUIbHOM
rpynnsl. BavsHWe CTPOeHMS CNUPTOB Ha WX (DM3MYeCcKMe CBONCTBA. MeXMoneKynspHas
BOJOPOAHas CBA3b. [TOMOMOrMYECKUn psaf npefenbHbIX 0HOATOMHbIX CAMPTOB. M3omepus u
HOMeHKNaTypa ankaHo/10B, Ux obLas gopmyna.

XUMUYECKNEe CBOMCTBA aNKaHOMOB. PeaKLUWMOHHasi CMOCOOHOCTb NpefesibHbIX O0AHO0aTOM-
HbIX  CMUPTOB. CpaBHeHME  KMUC/IOTHO-OCHOBHbIX  CBOWCTB  OPraHM4Yeckux  wu
HeopraHMYecKMXcoeAMHEHWNA. cogepxkalmx OH-rpynny: KuMcnoT, OCHOBaHUI, aM()OTEPHbIX
coefiMHeHWn (BOAbl, CNMPTOB). Peakumun, NOATBEPXAAMOLLME KUCMNOTHbIE CBOMCTBa CNMPTOB.
Peakuun 3aMeLLeHns TMAPOKCUILHOW Tpynnbl. MeXmonekynspHas gerngpataums cnvpros,
ycnoBms  06pa3oBaHMsA  NPOCTbIX  3MpoB. CroXHble  3QMPbl  HEOPraHWYEeCKUX W
OpraHMYeckMx  KUCNOT, peakumm  aTepudmkaumm.  OKUCNMEHME U OKUCIUTENbHOE
LernapupoBaHme cnmpToB.

Cnocobbl nonyyeHns cnvptoB. 'MAaponus rasoreHankaHos. [nppatauns asikeHoB, YCNo-
BMS ee NpoBefeHns. BoccTaHoBNeHME KapOOHWU/bHBIX COeAVHEHNIA.

OTaenbHble MNpeAcTaBUTENN ankaHonoB. MeTaHOM, €ro MPOMbILUIEHHOE MONyYeHne W
NPUMeEHeHe B MPOMbILLNEHHOCTW. Buonornyeckoe aeincteme metaHona. Creumdmyeckue
CNocobbl NOYYeHNs 3TUNOBOro cnupTta. Pu3nMoN0orMyeckoe AencTemne ataHona.

MHoroaToMHble cnupTbl. M3oMepus M HOMeHKnaTypa nNpeAcTaBUTENen [ABYX- U TPex-
aTOMHbIX CnMPTOB. OCOBGEHHOCTU XMMUYECKMX CBOMCTB MHOr0aTOMHbIX CMMPTOB, WX Kaue-
CTBEHHOE O00Hapy>keHue. OTAefbHble MPeACcTaBUTENIN: 3TUNEHTINKOMb, TNNLEPUH, CMOCOObI
NX MOJMTyYEHUS, MPAKTUYECKOe NMPUMEHEHNE.

deHoN. DNeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEeHMe (eHona. B3aMMHOe BAWsHME apo-
MaTUYeCKOro Konbla v rmapoKCUIbHON rpynnbl.

XUMUYecKne CBOMCTBA (heHONa Kak (DYHKLUMS ero XMMMYeCcKOoro cTpoeHus. Bpomuposa-
HVe (heHona (KayecTBEHHasi peakuus), HUTpoBaHMe (MMKPUHOBAs KWUCNOTa, ee CBOMCTBA U
npumeHeHne). O6pa3oBaHMe OKPaLLEHHbIX KOMMIEKCOB C MOHOM Fe3+. MpuMeHeHne deHona.
MonyyeHne heHoNa B NPOMbILLIEHHOCTN.

JemoHcTpanun

Mogenn monekyn cnmpTos 1 (heHOs0B.

PacTBOPUMOCTb B BOfE a/IKaHOMOB, 3TUEHIIMKONSA, FNNLEPUHaA, (heHona.

CpaBHEHME CKOPOCTM B3aMMOAEWNCTBMS HATPUS C 3TAHONOM, MPOMaHONOM-2. 2-MeTus-
NponaHoioM-2, rMULEepPUHOM.

MonyyeHve 6pomaTaHa M3 aTaHONA.

BbiTecHeHve (heHOoNa 13 (peHonATa HaTPUSA YrofibHOW KUC/IOTOM.

Peakuus theHona ¢ hopmasibaerniom.

KauecTBeHHble peakumu Ha theHon.

3aBMCUMOCTM PacTBOPMMOCTU (heHONa B BOAE OT TemnepaTypbl.

B3anmopgeincTeue (heHona ¢ paCTBOPOM LLESIOYUN.



Pacno3HaBaHVe pacTBOPOB (heHONsTa HaTpus 1 KapboHaTa HaTpus (6ap6oTax Bbifbl-
XaemMoro Bo3fyxa Unm AeiicTBIUE CUMbHON KUCMOTb).

PacnosHaBaHWe BOAHbIX pacTBOPOB (heHoNa ¥ rAnLeprHa.

Jla6opaTopHbIE OMNbIThl

PeKTUUKaLIMA CMecK aTaHON — BOJA.

OGHapy)XeHne BO/bl B a3e0TPOMNHOI CMecK BOfbl U 9TWUIOBOIO CNMPTA.

MpaKTHYecKme 3aHA TS

3y4eHne pacTBOPMMOCTY CNMPTOB B BOSE.

OKMCNEeHVe CNMPTOB PasIMYHONO CTPOEHUSI XPOMOBOW CMECHIO.

MonyueHne AMaTUNOBOrO admpa. MonydyeHne rauLepaTa Meau.

1.8. Anbgeruabl v KETOHbI

Fomosniornyeckme pagbl anbAernjoB U KETOHOB. IOHATME 0 KapOOHWUIbHLIX COeAMHEHMSIX.
DNEKTPOHHOE CTPOeHMe KapOOHWIbHOW rpynnbl. 3oMepus © HOMeHKNaTypa anbAernjos u
KeTOHOB. Pur3nyecKme CBONCTBa KapOOHW/bHBIX COeAMHEHUIA.

XMMUYeCKne CBOWCTBa abAernaoB M KEeTOHOB. PeakLMOHHas Crnoco6HOCTb KapboHW/b-
HbIX COeAMHEHWN. PeakumMnm OKUCNEHWUS anbAernfoB, KayeCTBEHHbIE peakuuMu Ha anbaerug-
Hyto Fpynny. Peakuuy nonvkKoHAeHcaummn: obpasoBaHue heHonopopmanbaernaHbIX CMON.

MpvMeHeHe W NOMyYeHMe KapOOHWNbHBLIX COeAVMHeHW. TpMMeHeHWe anbAervaos U
KETOHOB B ObITY M MPOMbILWIEHHOCTU. ANbAernibl U KeTOHbl B npupoge (3mpHble macna,
(hepoMoHbI). TonyyeHre KapOOHW/bHBLIX COEAMHEHWIA OKWUCNEHWEM CMUMPTOB, ruapataumen
IKMHOB, OKWCNEeHWeMm yrnesogopofos. OThefbHble NpeAcTaBUTeNN anbAernjoB U KETOHOB,
cneumgmnyeckre cnocodbl MX MONyYeHUst U CBOMCTBA.

JemoHcTpaymn

LLlapocTep>xHeBble M 06bEMHbIE MOAENM MONEKYN abAernjoB U KETOHOB.

MonyyeHme YKCYCHOro anbjernia, OKUCeHne aTaHoMa XPOMOBON CMECHHO.

KauyecTBeHHble peakunn Ha anbAerngHyro rpynny.

NabopaTopHble ONbIThbI

OKMCNeHWe 3TaHO/MA B 3TaHa/lb packasieHHOW MefHON MPOBOJIOKOMN.

Mony4yeHwe deHonopopmanbaerugHoro nonvmMepa.

PacnosHaBaHve pacTBopa aueToHa v hopmasiviHa.

[NpakTnyeckne 3aHATUA

M3yueHne BOCCTAHOBUTE/bHBLIX CBOWCTB a/lb[ernaoB: peakums «CepebpsaHOro 3epkana,
BOCCTaHoB/eHWe rugpokcuaa meam (I1).

B3aumogericteme opmanbgermga c rugpocyibuToM HaTpus.

1.9. Kapb6oHOBble KNCNOTbI W X NMPOU3BOAHbIE

Fomonornuecknii  psg npefenbHbIX OAHOOCHOBHBLIX KapbOHOBLIX KWCAOT. [MOHATME O
KapbOHOBbIX KMCMOTax W UX Knaccuukaumsi. INeKTPOHHOE U NPOCTPaHCTBEHHOE CTPOEHMe
KapOOKCUIbHOM Trpynnbl. TOMOMOrMYecKnin pag npefenbHbIX OAHOOCHOBHBLIX Kap6OHOBbLIX
KMCNOT, MX HOMEHKnaTypa ¥ usomepusi. MexXMoneKynspHble BOLOPOAHbIE CBA3N KapbOOK-
CW/bHbIX FPYMM, UX BAMSIHWE Ha (DM3NYECKMEe CBOMCTBA KapOOHOBbLIX KMC/OT.

XMMMYeckme CBOMCTBA KapOOHOBBLIX KWCMOT. Peakuuu, WAMOCTPUPYIOLWME KUCOTHbIE
CBOWMCTBA M WX CpaBHEHWe CO CBOMCTBaMM HeopraHuyeckux Kucnot. Ob6pasoBaHue (yHK-
LMOHA/IbHbIX MPOU3BOAHLIX KapOOHOBbLIX KUCNOT. Peakuun atepudukaumm. AHrnapuabl
KapOOHOBbIX KMUCMOT, UX MOMYYEHME U NPUMEHEHME.

Cnocobbl Mosly4yeHnss KapboHOBbIX KUCNOT. OTAeNbHble MPeACTaBUTENN U UX 3HAYeHMe.
O6wme cnocobbl MNOMYYEHUS: OKWUCNEHME a&lIKaHOB, a&lKeHOB, MepPBUYHbLIX CMMPTOB,
anbAernaoB. BaxkHeillune npeacTaBUTENM KapOOHOBLIX KWUCNOT, UX OGMONOrnMyYeckas posb,
cneymguyeckme cnocobbl NOMYyYEHUs, CBOMCTBA W MPUMEHEHME MYpPaBbWHON, YKCYCHOW,
NafbMUTUHOBON W CTEAapPMHOBOI; aKpWIOBOM WU METaKPUIOBOW; ONEMHOBOW, /IMHONEBOW W



NNHONEHOBOWA; LLIaBeNEBOIN; GEH30MHOM KUC/OT.

CnoxHble 3thmpbl. CTpoeHVWe W HOMEHKNATypa CIOXHbIX 3(hMPOB, MEXK/accoBas WU30-
mMepua ¢ KapboHOBbIMU Kucnotamu. Crnocobbl NOMYyYeHUs CROXHbLIX 3gunpoB. OBpPaTUMOCTb
peakuMmn aTepumKaumm 1 (HakTopbl, BAMAIOLWME Ha CMelleHWe paBHoBecusi. Obpa3oBaHue
CMOXHbIX MONU3MpoB. lMonuatuneHTepedTanar. JlaBcaH Kak MpeacTaBUTeNlb CUHTeTUYe-
CKMX BOMOKOH. XMMUYeCKNe CBOMCTBA U MPUMEHEHME CTOXKHbIX 3(hMPOB.

Xupbl. XKupbl Kak CnoxHble aupbl ravuepuHa. Kap6oHOBble KWUCNOTbI, BXOAALLME B
COCTaB >XXMPOB. 3aBUCUMOCTb KOHCUCTEHLMW XKMPOB OT MX COCTaBa. XWUMWUYeCKMe CBOMCTBA
XXMPOB: TWAPONU3, OMbINeHWe, TMApupoBaHMe. buonornyeckas posib XKUPOB, WX WCNOSb-
30BaHMe B ObITY M NPOMbILLIEHHOCTW.

Conn KapboHOBbIX KMCMOT. Mbina. Cnocobbl Nony4eHUs coneit: B3aMMOAENCTBME Kap-

HOBbIX KMC/IOT C MeTa//laMW, OCHOBHbIMW OKCWAaMW, OCHOBaHUAMM, COMSIMU; LLEIOYHOW
rMAPOAN3 CNOXHBLIX 3(PUPOB. XMMUYECKMEe CBOMCTBA COMel KapbOHOBbLIX KWC/OT: rMApons,
reakuum MOHHOrMo obmeHa. Mblfa, CYWHOCTb Motowero Aeicteusi. OTHOLLEHVWE Mblia K
XecTkon Bofe. CuHTeTMYecKue motowwme cpeactea — CMC (meTepreHTbl), UX MpeumyLle-
CTBa W HELOCTaTKM.

JemoHcTpaunm

3HaKOMCTBO C (PM3NYECKMMM CBOMCTBAMU BaXKHEMLLMX KapOOHOBBIX KUC/OT.

Bo3roHka 6eH30MHOM KMUCOTHI.

OTHOLLEHME pa3/IMYHbIX KapbOHOBbLIX KMUCMOT K BOZE.

CpaBHeHMe pH BOAHbLIX PacTBOPOB YKCYCHOW W CONSAHOM KWUCNOT OA4WUHAKOBOW MONsp-
HOCTW.

MonyyeHne NPUATHO MaxHYLLEro CIOXKHOro atupa.

OTHOLLEHME C/IMBOYHOIO, MOACOMHEYHOro, MALIMHHOIO Macen M MaprapuMHa K 6pOMHOMN
BOAE M pacTBOpY rnepmMaHraHara Kaaus.

JNTabopaTopHbIe OMnbITbl

B3aumogelicTBme pactBopa YKCYCHOW KUCNOTbl C MarHWeM, OKCMAOM UWHKA, TUAPOK-
cugom xxenesa (111), pactBopoM KapboHaTa Kanma u cTeapata Kanus.

O3HakoM/ieHWe ¢ 0bpasLamm CNoXHbIX 3(hMPOB.

OTHOLLEHME CMIOXHbIX 3()MPOB K BOAE U OPraHMYeCcKUM BeLLLeCTBaM.

BbiBefeHVEe XXMPHOTO MATHA C NMOMOLLBHO C/IOXKHOMO 3ghmpa.

PacTBOPMMOCTb XKMPOB B BOAE U OPraHNyecKnx pacTBOpUTENSX.

CpaBHeHMe MOLLMX CBOWCTB X03AMCTBEHHOIO Mbifia 1 CMC B XeCcTKOI Bofe.

MpaKTunyeckme 3aHATUA

PacTBOPMMOCTb Pas3/iMYHbIX KapbOHOBLIX KWC/OT B BOAe. B3aumopgeicTBue YKCYCHOW
K1CNoTbl ¢ MeTannamu. MonyyeHne 1M30ammnnoBoro athmpa YKCYCHOM KMUCIOTbI.

CpaBHeHVe CTerneHuW HeHacbILEHHOCTU TBEPLOro W XWUAKOro >XUpoB. OMblieHUe Xupa.
MonyyeHve Mblna U M3yyeHMe ero CBOWCTB: NeHoobpa3oBaHWs, peakumii MOHHOro 06MeHa,
rMaponmn3a, BblaeneHns cBOGOAHbLIX XXUPHbLIX KUCOT.

1.10. Yrnesogpl

MoHATMe 06 yrneeBogax. Knaccugmkaums yrnesofoB. MoHO-, Au- W nofimcaxapujsl,
TTe/ICTaBUTENN KaXKAON rpynmnbl YrneBofoB. buonornyeckas ponb yrneBogoB, UX 3HaYeHMe
B XKM3HW YenoBeka 1 06LLecTBa.

MoHocaxapubl. CTpoeHue 1 onTruyeckas 1U3oMepms MOHOcaxapuaoB. WX Knaccugukaums
no u4uciy aTtomoB Yriepofa W npupoge KapboHMbHOW rpynnbl. Popmynbl Puwiepa K
Xeyopca /19 n306paxkeHnsa Monekyn moHocaxapugos. OTHeceHWe MoHOcaxapuaos K D- u L-
psagy. BaxHenwme npefcTaBUTeNIM MOHO3.

NoKo3a, CTPOEHME ee MOMEKYNbl U (hMU3MYECKMe CBOMCTBa. TayTomepus. XuUMUYecKue
CBOWCTBa I/OKO3bl: peakuun no anbAermaHon rpynne («CepebpsHOro 3epkana», OKUCIEHWE
a30THOM KWCNOTOW, ruapupoBaHue). Peakuuy r1OKO3bl KaK MHOrOATOMHOMO cnvpTa:
B3aMMOZENCTBUE T/OKO3bl C rugpokcngom mean (1) npy KOMHaTHOW TemnepaTtype U Ha-
rpeBaHun. Pas3nnyHble TUNbl 6POXKeHUA (CMMPTOBOE, MOIOYHOKMCIOE). [N0KO3a B MPUPOZE.



Buonorunyeckasa ponb 1 NpPUMeHeHMe TNHKO3bl. PPYKTO3a Kak M30Mep roKo3bl. CpaBHEHME
CTPOEHMNA MOMEKY/Ibl N XUMUYECKUX CBOWCTB T/IIOKO3bl U (DPYKTO3bl. PPYyKTO3a B NPUPOLE U
ee bmonornyeckas posb.

MeHTO3bl. Pnb03a M pe3okcmpunbosa Kak MpefAcTaBUTeNn anbAoneHto3. CTpoeHue Mo-
NeKy/.

Oucaxapugbl. CTpoeHne amcaxapufoB. Cnocob couyneHeHus UMKNoB. BoccTaHaBnusato-
Lye 1 HeBOCCTaHaB/MBAKOLLME CBOMCTBA AMcCaxapuioB KakK CNefCcTBME COUNEHEHUs LK.
CTpoeHMe M XMMMUYeCKMe CBOMCTBA Caxapo3sbl. TeXHONOrMYecKne OCHOBbI MPOM3BOACTBA
caxaposbl. JTakTo3a M MasibTo3a KakK M30Mepbl caxapo3bl.

Monucaxapugbl. Obulee cTpoeHWe nonucaxapngos. CTpoeHMe MOJEKY bl Kpaxmana,
amuno3a 1 aMUIonNeKTUH. PU3NYECKMe CBOMCTBA Kpaxmasa, ero HaxoXfieHwe B Npupojge u
bvonornyeckas ponb. [AMKoreH. XuMWUYecKue CBOMCTBA Kpaxmana. CTpoeHWe 3nemeH-
TapHOro 3BeHa LEeNNt0N103bl. BvsHME CTPOeHWS NOMMMEPHON LENM Ha (IM3NYECKMe N Xu-
MUYeCKMe CBOMCTBA LeNI0N03bl. TMAPONn3 Lennono3bl, 06pa3oBaHMe CMOXKHbLIX 3(PMPOB C
HeopraHMYeCcKUMM U OpraHMyYecKUMM Kucnotamu. FoHATUE 06 WCKYCCTBEHHbLIX BOJIOKHAX:
aueTaTHOM LUenKe, BMCKO3e. HaxoxaeHwe B npupofe W 6uonornyeckas posib LENt0so3bl.
CpaBHeHVe CBOMCTB Kpaxmasa v Lenstonosbl.

JemoHcTpaynu

O6pasLbl YrneBofoB 1 NU3LeNNIA U3 HUX.

MonyyeHne caxaparta KanbLuMa 1 BblJeneHne caxaposbl U3 pacTBopa caxapata KaibLus.

B3aumogenicTame roKo3bl ¢ PYKCUHCEPHUCTOM KUCNOTOM.

OTHoLLEHME pPacTBOPOB caxapo3bl 1 MasibTo3bl K CU(OH).npn HarpesaHuu.

O3HaKoM/eHre C PU3MYECKMMM CBOMCTBaMM Kpaxmasa v Lenntoosbl.

HabyxaHue Lenntno3bl U Kpaxmana B BOAe.

lNonyyeHne TpuHUTPaTa LLeNHN03bI.

Konnekuus BONOKOH.

NNabopaToOpHbIe ONbIThI

O3HaKoM/eHre C PU3NYECKMMIN CBOMCTBaMM NIOKO3bI (anTevyHas ynakoBka, TabneTku).

KncnoTtHeld rugponns caxaposbl.

3HaKoMCcTBO C 0bpa3uaMu Mnosmcaxapuios.

OO6Hapy>keHMe Kpaxmana C NMOMOLLbIO KayeCTBEHHOW peakuuu B Mefe, X/ebe, Morypre,
MaprapuHe, MakapoHHbIX U3Lenunax, Kpynax.

MpakTunyeckne 3aHAT 1A

Peakums «CepebpsHOro 3epkana» r/OKO3bl. B3anmoaencTBue r/0KO3bl C MMAPOKCULO0M
mean (1) npu pasnuyHbIX Temneparypax.

[JelicTBMe aMMMa4yHOro pacTeopa OKcuaa cepebpa Ha caxaposy.

OO6Hapy>xeHne nakTo3bl B MO/oKe. [elcTBUe ofa Ha Kpaxmar.

1.11.  AMMHbI, aMUHOKUCNOTbI, BENKK

Knaccnmkaums n nsomepus amvHoB. TMoHATME 06 ammHax. [epBWYHbIE, BTOPUYHbLIE U
TPeTUYHble amuHbl. Knaccuumkaumsa ammHOB MO TUMY YrneBOLOPOAHOrO pajukana v ynucny
aMUHOrpynmn B MoOfekyne. [omonoruyeckne pafbl  NPefesbHbIX  aUpaTUYecKnx U
apoMaTUYEeCKNX aMUHOB, U30MEPUA N HOMEHKNaTypa.

Xumnueckne CBOWCTBA aMWHOB. AMWHbI KakK OpraHM4Yeckue OCHOBaHWA, WX CpaBHeHWe C
amMmuakom W APYrMMU HEOpPraHMYecKUMM OCHOBaHUAMMW. CpaBHEHME XMMUYECKUX CBOMCTB
anndaTnuyeckux WU apOMaTUYeCKMX aMUHOB. O6pa3oBaHMe amuioB. AHWIMHOBbLIEKPACUTENN.
Monatue o CUHTETUYECKUX BOJNIOKHax. [lonnamuibl U nNonnamugHble CUHTETUYECKME
BOJZIOKHa.

MpyvMeHeHWe 1 noslyvyeHne aMmnHOB. MonyyeHne aMmHOB. Pa6oTbl H. H. 3nHMHA.

AMUHOKMCNIOTBLI.  TMOHATME 06 amMWMHOKUCNOTax, WX Kiaccugukaums ©n  CTPOEHMe.
OnTuyeckass M30Mepus a-aMUHOKMCAOT. HOMeHKnatypa aMWHOKUCIOT. [BOMCTBEHHOCTb



KWUC/OTHO-OCHOBHbIX CBOWCTB aMWHOKWUCNIOT WM ee NPUYMHbL. BUnonspHble MOHbI. Peakuum
mrHgeHcaumw. MenTngHas cessb. CMHTETUYECKME BOJIOKHA: KamnpoH, 3HaHT. Knaccugmkaums
:n. ollonyyeHne aMUHOKMCAOT, UX MPUMEHEHME N Bruonornyeckas QyHKUus.

Benkn. Benkn Kak npupoaHble nonuMmepbl. [lepBUYHas, BTOpUYHasA, TPETUYHaA W
-CrberTMyHasl CTPYKTypbl 6enkoB. ®uOpunnspHole U rnobynspHble 6enkn. Xummnyeckue
CB IicTBa GeNKoB: TFOpeHue, AeHaTypauus, TMAPONN3, KauyecTBeHHble (LBETHblE) peakuuu.
BH norvyeckue yHKUMKM 6enKkoB, WX 3HayeHue. Benkm kak KOMMOHeHT nuwy [pobnema
GefiKe BOro ronofaHnsa v nyTn ee peLueHns.

[leMOHCT payun

dur3MYecKme CBOMCTBa MeTWMaMMHA: arperaTtHoe COCTOSHMe, LBeT, 3anax, OTHOLUeHWe K
r:ne [FopeHvie meTMnammnHa.

B3anmogelicTBre aHUAMHA U METUNaMUHA C BOLOIN W KACNOTaMW.

‘KralimBaHme TKaHel aHUIMHOBLIMU KPacuTeNsMu.

n6Hap\LKeHVe PYHKUMOHAIbHBIX Tpynn B MOMEKyax aMUHOKUCOT.

HeliTpanuzaums weno4m aMMHOKUCNOTONA.

HeliTpanusaunsi KUcnoTbl aMMHOKMCNIOTOM.

PacTBOpeHue 1 ocaxaeHne 6enKos.

JlabopaToOpHbIe ONbIThbl

M3roToBneHve WapoCTePXKHEBLIX M 06BEMHbLIX MOAENEN N30MEPHbLIX aMMUHOB.

PacTBOpeHne 6eNKOB B BOAE U X KOarynayms.

OG6Hapy»eHue 6efKa B KYpMHOM SIALE 1 MOJOKE.

|_|paKTI/I‘-IECKI/Ie 3aHAT N4

'‘ObpasoBaHuie coseil aHuMHa. bpomyupoBaHue aHUINHA.

O6pasoBaHuve coner rnmuuHa. MonyyeHne MeaHoOM CONN FANLMHA.

[JeHaTypauusa 6enka. LIBeTHble peakuumn 6e/KoB.

1.12. AsoTcopgep>kaline reTepounKINyecKne COefNHEHNS.
Hyk /eunosbl e KUCNOT bl

HyknenHoBble KUCNOTbl. HYKNEWHOBbIE KWUCMOTbl KakK NpUpPOAHbIe nonumepsl. Hy-
KNeoTuabl. UX CTpoeHue, npumepbl. AT® n AP, X B3aMMOMpeBpaLleHne U posb 3TOro
TT necca B npupoge. MoHatne AHK n PHK. CtpoeHne AHK, ee nepBuMyHas v BTOPUYHAA
cT?\ KTypa. Pabotbl @. Kpuka 1 [. YOTCOHa. KOMMNJEMEHTapHOCTb a30TUCTbIX OCHOBaHWA.
Pensmkaunss AHK. OcobeHHocTn cTpoeHuss PHK. Tunbl PHK © nx 6uonornyeckue ¢yHK-
umn. ToHATME O TpPOMYHOM Kofe (KOAOHe). BuocmHTes 6Gefika B XKMBOW KeTKe. [eHHas
NHXXeHepnst 1 6UOTEXHONOrNA. TpaHCreHHble (DOPMbl PACTEHUI U XMUBOTHbIX.

NemoHcTpannn

Mogenu MoseKyn BaXXHENLNX reTepoLnKIIoB.

Konnekums retepouuKInyeckmx CoeanHeHNN.

[JelicTBre pacTBopa NUpMAMHA Ha UHAMKATOP.

B3avmopgeincTeme nupuanHa ¢ CoNMsHOM KUCNOTOMN.

Mogenb Monekynbl AHK, geMoHCTpauua npuvHUMNa KOMMjemMeHTapHoe™ a30TUCTbIX
OCHOBaHWIA.

rT:NNb: NPOAYKTOB NMUTAHWUA W3 TPAHCTEHHbIX (POPM PACTEHUIA N KUBOTHBIX.

I"ekapcTBa ¥ npenapaTbl, U3rOTOB/IEHHbIE METO4AMW TEHHON WHXEeHepun 1 OGUOTEXHO-
norun.

JlabopaTOpHbIA ONbIT

3roTtoBnieHne 06bEMHBIX W LLIAPOCTEPXKHEBLIX MO/ENeN a30TUCTbIX FeTePOLMKIIOB.

1.13. bnoNOrnYecKn akKTUBHbIE COEQUHEHUSA

®epmeHTbl. oOHATME O (hepMeHTax Kak O 6GMONOrMYecKMx KataimsaTtopax 6enkoBoi
npupoabl. OCO6EHHOCTM CTPOEHUS U CBOCTB B CPaBHEHMWM C HEOPraHWUYEeCKMMK KaTanu-



3atopamn.  Knaccugumkaums — epmeHToB.  OCOGEHHOCTM  CTPOEHMS UM CBOWMCTB
(hepMEHTOBXeNIEKTUBHOCTb U 3P(EKTUBHOCTb. 3aBUCMMOCTb aKTUBHOCTM (PepPMEHTOB OT
Temnepatypbl M pH cpefbl. 3HayeHWe (HepMEHTOB B 6WMOMOTMM U MPUMEHEHWE B
MPOMbILL/IEHHOCTH.

ButamuHbl. TloHATME O BUTaMMHax. WX Knaccudmkaums n 0603HaveHne. Hopma no-
TpebneHns BUTaMMHOB. BopopactBopumble (Ha npumepe BuTamuHoB C. rpynnbl B n P) u
XunpopacTtsopumble (Ha npumMepe BuTamnHos A, Dh E). ABUTaMUHO3bI, rMNepBnUTaMmMHO3bI U
rMNOBUTAMUHO3bI. UX NPOGMNIAKTUKA.

FOpMOHbI. TTOHATME O TOPMOHAX Kak OMOMOrMYecKN akTUBHBLIX BeLecTBax, BbIMO-
HAOWMNX 3HAOKPUHHYIO PEerynaumio  Xn3HeaeAaTe/lbHOCTU OopraHvM3moB. Knaccugumkaums
TOPMOHOB: CTEPOU/bI, MPOU3BOAHbIE aMUHOKMUC/OT, MOAUNEeNTUAHbIE N 6eNIKOBblE FOPMOHBI.
OTpenbHble NpeacTaBUTeNIn: 3CTPAAMOS, TECTOCTEPOH, UHCY/NH, aapeHasIvH.

NekapctBa. ToHATME O fleKapCTBaxX Kak XUMMUOTepaneBTMYecKMx npenapatax. KpaTkue
NCTOPUYECKNE CBEAEHUA O BO3HUKHOBEHUW W PasBUTUM XuUmuoTepanuu. [pynnbl 1eKapcTs:
cynbhammabl  (cTpentouma), aHTUOMOTUKM  (MEHUUWMANNH), aHTUNUPETUKN  (acrmpuH),
aHaNbreTMKN (aHanbrmH). MexaHusm [eACTBUA HEKOTOPbIX JIeKapPCTBEHHbLIX MpPenapaTos,
CTPOEHWE MOMEKY, MPOrHO3MPOBaHME CBOMCTB Ha OCHOBE aHa/nn3a XMMUYECKOTO CTPOEHWS.
AHTUOMOTUKM, MX KacCUuKauma no CTPOEHUIO, TUMY W CMEKTPY AeicTBusA. BesonacHble
CNocoObl MPUMEHEHUS, NEKAPCTBEHHbIE (POPMbI.

JemoHCcT payun

CpaBHeHMe CKOpoCTU pasnoxeHus bbOr nop AercTBuMem (hepmeHTa KaTanasbl W Heop-
raHmnyeckumx katanusatopos: Kl, FeCC, MiC>.

O6pa3subl BUTAMUHHBIX NpenapaTos.

[MonnBMTaMUHbI.

Nnntoctpauyum hoTorpaduii XXMBOTHbLIX C pas/iMyHbIMK (hOPMaMu aBUTaMUHO30B.

MnakaT ¢ n3o6pakeHNneM CTPYKTYPHbIX (POPMy/ 3CTpaamona, TeCTOCTEPOHa, afjpeHasinHa.

B3anmopelicTBme agpeHanuHa ¢ pactsopom eCb.

BenkoBas npupofa UHCyNnHa (LBeTHaA peakuus Ha 6enku).

MnakaTbl UAX KogorpaMmMmbl C (hopmy/naMu ammuga Cynb(aHWI0oBOM KUCNOTbI, AL UApo-
(honneBo W NOXHOW AMrMAPOONNEBON KUCNOT, OGEH3WUNNEHULMINHE, TeTpauuKInHa,
LiepoTakcmMma, acnupuHa.

NabopaTopHble OMbITbI

KcnbiTaHWe pacTBOPMMOCTU afipeHasiMHa B BOAE W COMSAHON KUCNOTe.

OG6Hapy>XeHne acnuprHa B roTOBOI NIEKAPCTBEHHOW (hopme.

|_|paKTI/Il-IECKVIe 3aHAT A

O6Hapy>keHne BUTamMuHa A B NOACONHEYHOM Macne. O6Hapy>eHne ButammHa C B 56/104-
HOM coke. OnpegeneHne BuTaMmHa Db pblObem XXUpe U KypUHOM XKENTKE.

[eiicTBne amuno3bl CNOHbI Ha Kpaxman. [eicTBue [ernfporeHasbl Ha MeTW/IEHOBbIN
CUHWIA. [leicTBMe KaTanasbl Ha NepoKcuA BOLOPOAA.

AHaM3 f1leKapCTBeHHbIX MpenapaToB, MPOM3BOAHBLIX CANULMMIOBOA KUCIOTbl. AHaIn3
NeKapCTBeHHbIX MpenapaTos, NPOU3BOAHLIX S-aMUHOGEHONA.

2. O6Llas n HeopraHn4yeckas Xmmms
2.1. Xumus — HaykKa 0 BellecTBax

CoctaB BewecTBa. XvMuYeckune aneMeHTbl. Cnocobbl CyLLecTBOBaHUS XUMMUYECKUX 3fie-
MEHTOB: aTOMbl, NMPOCTblE M CNOXHble BellecTBa. BellecTBa NMOCTOAHHOIO M NEPeMeHHOro
cocTaBa. 3aKOH MOCTOAHCTBA COCTaBa BeLlecTB. BellecTBa MONEKYNAPHOrO U HEMONEKY-
NAPHOrO  CTpoeHus. Crnocobbl OTOOPaXKEHUS MOMEKYN: MOJSIEKYNAPHbIE U CTPYKTYPHbIE
(hopMynibl; LIAPOCTEPXKHEBbIE M MacliTabHble NpocTpaHcTBeHHble (CTtoapta — bpurneba)
MOZENN MONEKY.

3mepeHne BewlecTBa. Macca aTOMOB M Monekyn. ATOMHaa eauHuua maccbl. OTHOCK-
Te/lbHble aTOMHasA M MONeKynsapHas Maccbl. KonmMyecTBo BellecTBa W eMHULbI ero usme-
peHua: Mosfib, MMOJb, KMOJb. Hucno Asoragpo. MonspHas macca.



ArperaTtHble COCTOSHMSA BellecTBa. TBepaoe (KpuUCTanimyeckoe 1 amopHOe), XXMUAKOoe U
razoobpasHoe arperatHble COCTOSIHUS BellecTBa. 3akoH ABOragpo W ero CcrneacTBus.
MonsipHbIi 06bEM BeLLLECTB B ra3006pa3HOM COCTOSHMW. OO6beAMHEHHbIA ra30BbIi 3aKOH K
ypaBHeHne MeHgeneesa — KnanenpoHa.

Cmecu BellecTB. Pasnnumsi Mexmay CMecsiMu U XMMUYECKUMU coenHeHnAMU. MaccoBas u
06beMHas 1011 KOMMOHEHTOB CMECH.

JemoHcTpaunm

OnbITbl, UINKOCTPUPYIOLLME 3aKOH COXPaHEHUSI MAacCbl BELLLECTB.

Habop mopaenein aTOMOB 1 MOMEKYIN.

HekoTopble BewecTBa KOIMYECTBOM B 1 MOfb.

Mogenb MONsSipHOro 06bLeMa rasos.

npaKTI/I‘-IECKVIe 3aHAT UNA

3roToBneHne mogenein Monekyn HeKOTOPbIX OPraHNYeCKMX UM HEOPraHWYeCKMUX BELLECTB.

OumncTKa BeLlecTB (PUIbTPOBaHWEM W AUCTUANALMER. O4YNCTKa BeLLECTB MepekpucTa-
nn3ayment.

2.2. CTpoeHne aTtoma

ATOM — CNOXHas 4actuua. [lokasaTenbCTBa C/NOXHOCTU CTPOEHUS aTOMa: KaTOAHble U
PEHTIEeHOBCKME Nyyn, hoTOIPGEKT, paanoakTUBHOCTb, M1EKTPO/N3.

MnaHeTapHas mogenb atoma . Pesepdopaa. CtpoeHne atoma no H. bopy. CoBpemMeHHble
NnpeAcTaB/eHNs 0 CTPOEHMM aToma. KopnycKynspHO-BOMHOBOMW Ayann3m 4acTul, MUKPOMUMPA.

CoctaB aromMHOro sgpa. HyKIOHbI: NPOTOHbI W HENTPOHbI. M30TOMbl U HYKANAbI.
YCTONYMBOCTb fAfep.

AneKTpoHHass 060n104ka aTtomoB. [MOHATME 00 31EKTPOHHOMOPOUTANIM W 3NEKTPOHHOM
obnake. KBaHTOBble 4ucna: rnaBHoe, opbuTanbHoe (NOBOYHOE), MarHUTHOE W CMWHOBOE.
PacnpepgeneHne 31eKTPOHOB MO 3HEPreTUYECKUM YPOBHAM, MOAYPOBHAM W opbuTansM B
COOTBETCTBUM C MPUHLUMUMOM HaMMEHbLUE 3HepPruun, npuHumMnom Maynm v npasuioM MyHga.
ANEKTPOHHbIE KOHMUIypauum aToOMOB XMMUYECKUX 3/IEMEHTOB.

BasieHTHble BO3MOXXHOCTW aTOMOB XUMUYECKNX 3/IEMEHTOB.

ANeKTPOHHaA Knaccugmkaumsa XMMUYECKUX 3/IEMEHTOB: S-, p-, d-, f-anemMeHTbI.

JemoHcTpauyun

PoTO3(PEKT.

Mogenn opbuTtanein pasnnyHoi GHopmbl.

JlabopaTOpHbLIA ONbIT

HabntogeHve CnekTpoB MCMYCKaHUA W MOT/IOWEHNA COeAUHEHNI XUMNYECKNX 31IEMEHTOB
C NOMOLLbHO CNEKTPOCKONA.

2.3. MNepuopguuecknii 3akoH u Mepuognyeckas cucrTema
XUMmnyecknx anemeHdToB . 1. MeHpeneesa

OTKpbITVE nepumoanyeckoro 3akoHa. [1pefAnocbiIKW: HaKOMaeHWe (akToNorm4yeckoro
matepuana, paboTbl npeawectseHHukoBs (. B. [ebepeiiHepa, A. 3.LLaHKypTya.
x.A.HbtoneHaca, J1.K0.Meitepa), cbes XxMMukoB B Kapnicpya, NIMYHOCTHbIe KavecTBa [. W
MeHgeneesa. OTKpbiTve O. V. MeHaeneesbiM Neprnoanyeckoro 3akoHa.

MepvoanyecKniA 3aKOH W CTpoeHue atoma. KM3oTonbl. COBpeMEeHHOEe MOHATUE XUMUYe-
CKOro anemMeHTa. 3akoHomepHocTb . Mo3nu. CoBpeMeHHast (popmMynuposka Meproagnyecko-
ro 3akoHa. lNMepuoguyeckass cuctema M CTpoeHMe atoMa. PU3MYECKMIA CMbICT NOPSLKOBOro
HOMepa 3/IEMEHTOB, HOMEPOB rpynnbl U nepuofa. lepnogmyeckoe W3MeHeHUe CBOWNCTB
3/IEMEHTOB: pajuyca aToMa; 3Heprum MWOHWU3aLMK; 3NEKTPOOTPULATENLHOCTU. [1pUYMHBI
N3MEHEHNS MEeTaN/IMYECKNX U HEMETa/IIMYECKNX CBOMCTB 3/IEMEHTOB B rpynnax u nepuogax,
B TOM uucne 60nbWNX W cBepXbonbliMX. 3HavyeHWe [lepuogmyeckoro 3akoHa U
MeproAnMYecKon CUCTEMbl XMMUYECKMX 3nemMeHTOB [l. . MeHgeneesa 411 pasBUTUS HayKu
1 MOHUMaHNSA XMMUYECKON KapTUHbI MUpa.



JemMoHCcTpanun

Pa3fiMyHble BapuaHTbl Tabnuubl MNepnognuyeckon CUCTEMbl XUMUYECKUX 3niemeHToB O, W
MeHaeneesa.

O6pasLpbl NPOCTbIX BeLLeCcTB OKCUAOB U TMAPOKCMAOB 3nemeHToB Il nepuoga.

JlabopaToOpHbLIA ONbIT

CpaBHeHMe CBOWCTB MPOCTbIX BeLeCcTB, OKCUAOB U MMAPOKCUA0B 3neMeHTOB LLnepuoga.

24. CTpoeune BeuwecTsa

MMoHATME O XUMWYECKOWN CBA3N. TUNbl XMMWUYECKUX CBA3EW: KOBaEHTHAs, WOHHasA,
MeTa/iInyecKas 1 BOLOPOSHas.

KoBasieHTHas xnumuyeckas cBA3b. [lBa MexaHu3Ma 06pa30BaHMs 3TOM CBA3WN: OOMEHHbIN U
[OHOPHO-aKLEeNTopHbIA. OCHOBHbIE NapameTpbl 3TOF0 TuMNa CBA3W: AAMHA, MPOYHOCTb,Yron
'BA3N WM BaNleHTHbIA Yyron. OCHOBHble CBOMCTBa KOBa/leHTHOW CBSA3W: HaCbIWEHHOCTb,
NoNspM3yemMoCcTb U MPOYHOCTb. DNEKTPOOTPULATENBHOCTL M KNaCCU(IUKALNA KOBa/IEHTHbIX
CBA3ell MO 3TOMY MPU3HAaKYy: MONAPHAsA W HEMonsipHas KOBa/IEHTHble CBA3W. [MONAPHOCTb
CBA3N W MNOMAPHOCTb MOMEKynbl. Cnocob nepekpbiBaHWUA 3MEKTPOHHLIX opbutanein u
Knaccumkauma KOBASIEHTHbIX CBSA3eM MO 3TOMY MpPU3HaKy: CT- U n-cBssn. KpaTHOCTb
KOBaJIEHTHbIX CBfA3eM W Knaccugukauma mx no 3TOMY MpPU3HaKy: OAMHAPHble, [ABOWHbIE,
TPOVHbIe, NONYTOPHbIe. TUMbl KPUCTIIMYECKUX PELLETOK Y BELECTB C 3TUM TUMOM CBA3M:
aTOMHble WU MONeKynspHble. PU3NYEeCKMe CBOWCTBA BELLECTB C ITUMWU KPUCTA/IINYECKAMM
peLLeTKamu.

MoHHas xMmunyeckas cBs3b. KpaliHUin cnyyali KOBasIEHTHOW MONSPHOM CBA3WU. MexXaHn3m
06pa3oBaHMs MOHHOW CBA3WN. VIOHHble KpUCTa/IMYeCKMe PeLleTKM W CBOMCTBa BELLECTB C
TakMW Kpuctannamu.

MeTannmyeckas xummyeckas cBssb. OCOObLIN TUM XMMUYECKOW CBSA3M, CYLLECTBYHOLMIA B
meTaniax M cnnaBax. Ee oTAanMumMs 1 cXOACTBO C KOBA/IEHTHOM M MOHHOW cBA3sAMU. CBOMCTBa
MEeTa/I/IMYECKON CBA3N. MeTanInyeckme KpUCTa/lIMyecKne peLleTKn M CBOMCTBA BELLECTB C
TaKUMK KpucTannamu.

BopopogHas xummnueckas cBA3b. MexaHM3M o06pa3oBaHMA TakoW cBs3n. Ee knaccudgum-
Kauusa: MeXMONEKYNApHas U BHYTPUMOSEKYNAPHAs BOLOPOAHble CBS3W. MOoneKynspHble
KpUCT/IIMYECKME pPeLleTKn A/ 3TOro Tuna CcBA3W. PU3M4Yeckre CBOWCTBA BeELECTB C
BOAOPOLHOM CBA3bl0. Brosiornyeckas ponb BOAOPOAHbLIX CBS3eM B OpraHu3auuMm CTPYKTYp
61ononMmepos.

EovHas npupofa XMMUYECKMX CBA3eW: Ha/Mune pas/iMyHbiX TUMOB CBSA3EM B OJHOM
BeLLecTBe, Mepexos OAHOro Tuna CBA3W B APYron u . n.

KomnnekcoobpazoBaHue. TOHATUE O KOMMEKCHbIX CoeAuHeHnaX. KoopanHaunmoHHoe
4yMCno KommnnekcoobpasosaTens. BHYTpPeHHSS M BHeWHAS cepa KomnnekcoB. HomeHkna-
Typa KOMMMEKCHbIX COeANHEHWNIA. VX 3HaYeHue.

JemoHcT payun

Mogenn mMonekyn pasnnyHo apxXUTEKTYpbl.

Mogenn u3 BO3[AYLUIHbIX LIAPOB MPOCTPAHCTBEHHOIO PacrosfiokKeHUs sp-. sp2-. sp'-
rMOPUAHBLIX opbUTaneil.

Mogenu KpuctaniMyecKux peLleTok pas/iMyHoro Tuna.

Mogenu monekyn OHK v 6enka.

NabopaTopHble ONbITbI

B3anmopencTBme MHOroaToOMHbIX CNMPTOB C (PENMHIOBOW YKNUAKOCTbIO.

KauecTBeHHble peakLmu Ha MOHbI Fe’+ 1 Fe'+.

2.5. [lonumepsl

HeopraHuyeckne nonumepbl. MonvMmepbl — MNPOCTble BeLlecTBa C aTOMHOW KpucTa-
NNYECKON pEeLLEeTKOW: annoTPOnHblE BWAOU3MEHEHWUS yrnepoda (anmas, rpadut, KapOuH,



(hynnepeH, B3aMMOCBA3b rmbpuamnsalmMm opbuTtaneil y aToMoB Yyrnepoga C MpPOCTPaHCTBEH-
HbIM CTPOEHWEM annoTPOMHbLIX MOAUMDMKALMWA); CeneH W Tennyp LEenoYeyHoro CTPOEHMS.
Monumepbl — CNOXHbIe BeLLeCTBa C aTOMHON KPUCTa//IMYECKOW PeLLeTKOn: KBapl, Kpem-
He3eM (OUOKCUAHbIE COELMHEHUA KPEeMHUSA), KOPYHA (OKCUA aftoMUHKA) U antOMOCU/INKATbI
(nonesble LWNaTbl, cnAa, KaonmH). MwuHepanbl U ropHble nopofbl. Cepa nnaacTUYeckas.
MwuHepanbHOe BONOKHO — acbecT. 3HayeHWe HeopraHU4YeckKUx MNPUPOAHbLIX MOIMMEPOB B
(hopMMpPOBaHNW OLHOIN U3 reonornyecknx 060104eK 3eMnam — nuTocgeps.

OpraHundyeckue nonumMepbl. Cnocobbl MX MOMYYeHUS: peakuuy NoMmepusaunm 1 peakumm
NofIMKOHAeHcaumn. CTPYKTypbl MOMMEPOB: JIMHENHble, pPa3BETB/IEHHbIE W MPOCTpPaH-
CTBEHHble. CTPYKTYpUpOBaHWe MOIMMEPOB: BY/KaHM3aUMs Kay4yykoB, Ay6neHue 6enkos,
OTBEPXKAEHNE NOMKOHAEHCALNOHHbLIX MOIMMEPOB.

Knaccumkaums nonmmepos no pas/iMyHbIM Npr3HaKam.

JemoHcTpaunu

Konnekummn nnactmacc, KayyykoB, BOSIOKOH, MUHEPA/IOB M FOPHbIX MOPOA,

MwuHepa/ibHOe BOJIOKHO — acbecT — 1 U3AeNns 13 Hero.

Mogenn monekyn 6enkos, AHK, PHK.

NabopaToOpHbIE ONbITHI

OsHakoMneHve ¢ o6pasyamu nnacTMacc, BOJIOKOH, Kay4yyKOB, MWHEpPasioB W TOPHbIX
nopos.

MpoBepka niacTMacc Ha 3NeKTPUYECKYH) MNPOBOAUMOCTb, TOPKHOYECTb, OTHOLUEHME K
pacTBopam KWUCNOT, LLEeN0YeiR 1 OKUCAUTENEN.

CpaBHeHMe CBOWCTB TEPMOPEaKTUBHbLIX M TEPMOMIACTUYHBIX MaacTmacc.

MMonyyeHvne HATEN U3 KanpoOHOBOWM WX NaBCaHOBOM CMOJbI.

O6Hapy>keHNe xsiopa B MOSIMBUHUIXIOPULE.

2.6. [ucnepcHble CUCTEMbI

MoHATUE O AMCMEePCHbIX cucTemax. Knaccugmkauma AMCNEpCHbIX CUCTEM B 3aBUCUMOCTU
OT arperaTtHoro COCTOSHUS AUCMEPCUOHHON cpeabl U AUCNEepPCHONM (hasbl, a Takke Mo pas-
Mepy ux yactuu. py6oamcrnepcHble CUCTEMbI: 3MY/IbCUU U CYyCNeH3nW. TOHKOAMCNEePCHbIe
CUCTEMbI: KONNOMAHbIE (3011 1 FeNn) N UCTUHHbIE (MONEKYNSIPHBLIE, MOMIEKYNAPHO-UOHHbIE U
NOHHbIE). DhpekT TuHAana. Koarynaums B KONMOUAHbIX pacTBopaxX. CUHEpe3unc B rensx.

3HauyeHVe AUCMEPCHbIX CUCTEM B XXMBOW W HEXWBOW NPUPOLE W MPaKTUYECKOW XXM3HU
yesioBeKa. IMY/IbCUM U CYCMEH3UN B CTPOUTENLCTBE, MULLEBOA M MEAULMHCKOW NPOMbILL-
NEHHOCTW, KOCMeTuKe. bruonornyeckne, MeAULMHCKNE N TEXHONOTMYECKME 30/N. 3HaYeHue
refieii B opraHv3auumy XXnBoOW matepun. buonornyeckue, nULLEBbIE, MEANLUUHCKME, KOCMe-
Tnyeckne renn. CuHepesnc Kak (hakTop, ONpeaenstowmii CPpoK rofHOCTU NPOAYKUMM Ha
OCHOBe reneii. CBepTbiBaHME KPOBU KaK B6M0N0rMYeCKMNCUHEPE3NC, Er0 3HAUEHME.

JemoHCcT payun

Buab! ancrnepcHbIX CUCTEM U UX XapaKTepHble NPU3HaKu.

MpoxoXKaeHme nyya CBETa Yepe3 KONMOUAHbIE Y UCTUHHbIE pac TBOPbI (3dekT TuHaans).

NabopaToOpHbIE ONbITHI

MonyyeHne CycrneH3un cepbl U KaHU oW,

MonyyeHne aMyNibCUN PacTUTE/IbHOTO Macsa u 6eH3ona.

MonyyeHne 3015 Kpaxmana. [onyyeHue 3005 cepbl M3 TUOCYNb(aTa HaTpus.

2.7. Xumuueckue peakuum

Knaccuukaumsa XMMUYeCKUX peakuuid B OPraHNYeckom n HeopraHu4yeckom xummuu. llo-
HATME O XMMWYECKON peakuuun. Peakuwu, mayuie 6e3 U3MEHeHUs KauyeCTBEHHOro cocTaBa
BELLECTB: ainoTponu3auns 1 usomepusaums. Peakumu, upylive ¢ U3MeHeHMEM COCTaBa
BELLECTB: MO YMCNY W XapakTepy pearvpyrowmx 1 06pasyrolimxcs BeLLecTB (pasfoxeHus,
COEANHEHMS, 3aMEeLLeHUsl, 0OMeHa); MO0 W3MEHEHUID CTeMeHell OKWUCNMEHUS 3/1EMEHTOB



(OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE M HEOKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuun); Mo
TennoBoMy adekTy (3K30- U IHAOTEPMUYECKME); MO (Pa3e (TOMO- M reTeporeHHble); NO Ha-
npasneHnto (0bpatumble 1 HeobpaTUMbIe); MO MCNOMb30BaHUIO KaTanusaTopa (Kataimtuye-
CKME M HeKaTa/IMTUYecKune); no MexaHusmy (pagukanbHble, MOMIEKYNAPHbIE U NOHHBIE).

BepoATHOCTb NPOTEKaHUA XUMUYECKUX peakuuii. BHYTPEHHSS 3Heprus, aHTanbnus. Te-
NNOBOM 3((EKT XUMWUYECKMX peakuunii. TepMoxXummnyeckme ypasHeHus. CraHpapTHas
3HTaNbNUA peakumih u obpasoBaHus BewlecTB. 3akoH . W. Tecca u ero cneactsus.
SHTpONKA.

CKOpOCTb XMMMWYECKMX peakumidi. TMOHATME O CKOpPOCTM peakuuit. CKOpOCTb romo- W
reTeporeHHoOM peakummn. SHepPrus akTnBauun.

PakTopbl, BAMAIOLLIME HA CKOPOCTb XMMWYECKOW peakuuun. lMpupoda pearnpyrowmnx Be-
wecre. TemnepaTypa (3akoH BaHT — Togpa). KoHueHTpaumsa. KartanusaTopbl W KaTanus:
FOMO- W TeTepPOreHHbIn, UX MexaHW3Mbl. DepMeHTbl, UX CpPaBHEHWE C HeopraHWYecKUMU
KaTtanusatopamn. 3aBMCUMOCTb CKOPOCTWU peakuuid OT MOBEPXHOCTM COMPUKOCHOBEHUS
pearnpyroLLnX BeLLeCTB.

O6paTMMOCTb XUMUYECKUX peakuuil. Xummnyeckoe paBHoBecue. MOHATME O XMMUYECKOM
paBHOBeCUW. PaBHOBeCHble KOHUeHTpaumn. [AUHAMUYHOCTb XMMMWUYECKOro paBHOBECUS.
dakTopbl, BAUAIOLINE HA CMELLEHWe PaBHOBECUA: KOHLIEHTpauus, Aas/eHue, TemnepaTypa
(NnpuHUmn Nelllatense).

JemoHcT payun

MpeBpaLleHne KpacHOro gocgopa B 6enbliA; KMCIOPoAa B 030H.

Mogenu 6yTtaHa 1 n3obyTaHa.

Mony4yeHne Kucnopoga 13 nepokcmuaa BoLoposa 1 BOAbl; Aervaparauma staHona.

Llenouka npespaweHnnin P 1 P:Os n HsPO.; CBOWCTBA YKCYCHOW KWUCMOTbI; peakuuu,
naylwme ¢ obpasoBaHMeM Ocafka, rasa u BOAbl; CBOMNCTBA MeTaN/0B, OKUCNEeHWE abaernia B
KMCNOTY 1 cnupTa B anbierug,.

Peakuuu ropeHus; peakuuMum 3HOOTePMUYECKME Ha NpUMepe peakuuy pas/oXeHus
(sTaHONa,  Ka/MHOM  cenuTpbl, 6GUXpomara amMMOHMA) W 3K30TEepMUYecKMe  Ha
npumepepeakunii coeguHeHus (obecuBevmBaHne GPOMHOM BOAbI M pacTBOpa MepmaHraHarta
Ka/ims 3TU/IEHOM, ralleHue U3BeCcTn u ap.).

B3anmopelncTBme LMHKA C pacTBOpamy COMAHOW M CEPHOM KUCMOT MpU pasHbIX Temmne-
paTypax, pasHbIX KOHLEHTpaumax CONSAHOW KWUCNOTbl; pas3/ioXeHue nepokcuiaa Kucnopoja ¢
nomMoLLbto okenaa mapraHua (1V), katanasbl CbIpoOro msica M Cblporo KapToens.

B3aumogenicTeme UMHKa pasMyHON NOBEPXHOCTM (MOPOLUKA, MbIAW, rpaHys) ¢ KUCIOTON.

Mogenb «KUNALLero cnos».

CwmelLleHNe paBHOBeCUSs B CUCTEME: Fe'+ + 3 CNS"<—>Fe(CNS)s; OMbl/IeHE >XMPOB,
peakLmn atepudurKayun.

3aBMCUMMOCTb CTEMeHW 3MEeKTPOIMTUYECKOW AMccoumanmMm YKCYCHOM KUCNOTbl OT pas-
6aBneHus.

CpasHeHue csoicTtB 0,1 H pacTBOpOB CEpHON W CEPHUCTOM KUCMOT; MypaBbWUHOW W YK-
CYCHOW KWCNOT; TMAPOKCULO0B NINTUS, HATPUA U Kans.

JlabopaTOpHbIE OMbIThI

Mony4yeHne KMcNopoga pasnoXkeHnem nepokcuaa BOAOPoOAa U (Mm) nepmaHraHaTa Kaius.

Peakumun, ugywme c obpasoBaHMEM 0CajKa, rasa WM BOAbl 4711 OpraHUYecKMx u He-
OpraHuyecKnx Kucnor.

2.8. PacTBopbl

MoHATMEe O pacTBopax. PU3NKO-XMMUYECKas MNpUMpoAa pacTBOPeHUs W pPacTBOPOB.
B3anmopeicTBmne pacTBOpuUTENS U PacTBOPEHHOro BellecTBa. PacTBOPMMOCTb BeLLecTB.
Cnocobbl BblpaXKeHWNA KOHLEHTpauMM pacTBOPOB: MaccoBas [ONsi PacTBOPEHHOro BelLecTBa
(NpoueHTHas), MonapHas.

Teopunsi 3NeKTPOIMTUYECKON Auccoumaumn. MexaHusm guccoumnauny BeLecTB € PH3/INY-



HbIMW TUNaMM XUMUYECKNX CBA3el. BKnag pyCCKMX YUeHbIX B pasBUTME MpefcTaBneHuin 06
aneKkTponuTMYeckon amccoumaumm. OCHOBHbIE MOMOXEHUS TEOPUM  3MEKTPONUTUYECKON
anccoumaumn. CTereHb 3MeKTPONUTUYECKON auccoumaumm m (haktopbl ee 3aBUCUMOCTM.
CunbHble 1 cpefiHNe 3NEKTPONUTHI.

Anccoumayms sofbl. BogopoaHbli nokasatens. Cpefa BOAHbIX pacTBOPOB 3/1EKTPOIUTOB.
Peakuuy o6MeHa B BOAHbIX PacTBOPaXx 3/1EKTPONTOB.

Mmaponn3 kak 0OMEHHbI npouecc. HeobpaTUMbIA rMAPONN3 OPraHUYecKUX W Heopra-
HUYECKMX COEAUHEHWI N ero 3HaYeHne B NPaKTUYECKON fesTe/IbHOCTU YenoBeKa.

Ob6patmblid  rnaponu3 coneil. CTyneHYaTbll rmaponmns. [pakTUyeckoe MNpPUMEHEHNe
rmaponunsa.

MMaponm3 opraHMyecknx BellecTB (6e/1K0B, XXMPOB, YINeBOAOB, MOIMHYKIEOTNA0B. AT®)
M ero OMOMOrMyeckoe U MpakTUYeckoe 3HadeHue. OMblieHWE KMPOB.  Peakuws
aTepuuKaLmm.

JemoHcTpaunm

CpaBHeHMe 3/1eKTPONPOBOAHOCTX PacTBOPOB 3/1EKTPOSINTOB.

CwmeLleHne paBHOBECKSA AMccoumnaumm cnabblx KUCNOT.

VHOMKaTopbl 1 M3MEHEHME MX OKPACKW B pasHbIX Cpefax.

CepHOKMCNbIA 1 hepMEeHTATUBHbIA TMAPONN3 YIrNEBOOB.

Mmaponns kapboHaToB, CyNb(aTOB M CUIMKATOB LUEMOYHBIX META/INIOB; HUTPATOB CBMHLA
(1) nnn umMHKa, xnopunaa aMmmMoHUA.

Na6opaTopHbIA oNbIT

XapakTtep guccoumnanmm pasnnyHbiX rmapoKcnaos.

MpakTnyeckoe 3aHATUe

[MpurotoBneHne pacTBOPOB Pa3/IMUHbIX BUAOB KOHLIEHTpaLUn.

2.9. OKWCANTENbHO-BOCCTAHOBUTENbHbIE peaKLmnu.
ANeKTpPOXMMMUYECKUE NpoLecchl

OKMCNNTENbHO-BOCCTAHOBUTEbHbIE peakumn. CTeneHb OKUCneHusi. BoccTaHoBuTenn u
okucnmtenn. OKUCNEHME W BOCCTAHOB/IEHNE. BaxkHeliluMe OKUCAUTENN WM BOCCTAHOBUTENN.
BoccTaHoBUTE/bHbIE  CBOWCTBA METaIOB — NPOCTbIX  BewecTB. OKUCAUTENbHbIE
BOCCTAHOBMTE/NbHbIE CBOWCTBA HEMETa//IOB — MPOCTbIX BewecTB. BocCTaHOBUTE/NbHbIE
CBOMCTBa  BeLWecTB, 00pa3oBaHHbIX  3/IeMeHTaMW B Hu3Wweln  (OTpuULaTeIbHON)
cTeneHnokncnenns. OKUCAUTENbHbIE CBOWCTBA BELLECTB, 00pa30BaHHbLIX 3MEMEHTaMU B
BbICLLUEA (MONOXKMTENbHON) CTEMEHW OKWUCNEHUA. OKMCAUTENbHbIE U BOCCTAHOBUTENbHbIE
CBOWCTBA BeLLECTB, 06pa30BaHHbIX 3/leMEHTaMU B MPOMEXYTOUHbIX CTEMEHSX OKUCNEHMS.

Knaccnmkaums OKUCNNTENbHO-BOCCTAHOBUTENbHbLIX peakuuid. Peakumym MeXaToOMHOro U
MEXMOMNEKYNAPHOr0  OKUC/IEHUS-BOCCTaHOBNEHUSA.  Peakumm  BHYTPUMONEKYNSAPHOIO
OKWCNEeHNA-BOCCTAHOB/IEHUS.  Peakuuy  CaMOOKMCNEHNA-CAMOBOCCTaHOBEHNUS  (Aucnpo-
MOPLMOHNPOBaHMS).

MeTofbl COCTaBNeHUs YpaBHEeHWUI OKMCNUTENIbHO-BOCCTAHOBUTE/bHBLIX peakuuii. MeTog
r-NeKTPOHHOro 6anaHca. BnvsHue cpefbl Ha NPOTEKAHNE OKUCUTENIbHO-BOCCTAHOBUTE/bHbIX
MpPOLLECCOB.

XVMUYEeCKMe UCTOYHMKN TOKa. DNEKTPOoAHble NoTeHumanbl. Pag cTaH4apTHbIX 3M1eKTPOa-
HbIX MOTEHUMANOB (3NEKTPOXMMUYECKNIA pPaf HanpshkeHW MeTanno). [asbBaHMYeCKMe
3NIeMEHTbI U NPUHUMNBLI UX paboTbl. CocTaBleHMe raibBaHMYeCcKnX 3neMeHToB. O6pasoBsa-
HUEe rasibBaHWMYECKUX Map NpY XMMWUYECKMX npoueccax. [anbBaHWYeCKMe 3MeMeHTbI, Mpu-
MeHsSIeMble B >KM3HW: CBMHLOBas aKKyMynsiTopHas Oatapes, HWKe/lb-KagmueBble 6atapeu,
TOMJ/INBHbIE 3/1EMEHTBI.

SNeKTpPonM3 pacnnaBoB M BOAHbIX PaCTBOPOB 3/71EKTPOAMTOB. [pouecchbl, Nponcxogsiymne
Ha KaTofe W aHode. YpaBHEHUS 3NEKTPOXMMUYECKMX MNPOLIECCOB. INEKTPONM3 BOAHbLIX
raCTBOPOB C MHEPTHbIMW 3MeKTPO4amu. INEKTPONnN3 BOAHBLIX PacTBOPOB C PacTBOPMMbIMY
anekTpofgamu. MNpakTuyeckoe NPMMEHEHWE 3M1EKTPO/In3A.



JemoHcTpaunmn

BoccTaHoBNeHME fuxpomaTta Kaius LMHKOM.

BoccTtaHoBneHue okcuga mean (1) yrnem n Bo4oOpOAOM.

BoccTaHoB/IeHNe guXpomata Kanus 3TUIOBbIM CIIPTOM.

OKMcnnTeNbHbIE CBOMCTBA a30THOM KUCNOTHI.

OKuMcnnTeNbHbIE CBOWCTBA AUXpOMaTa Kasus.

"anlbBaHMYECKME 3/IEMeHTbI U GaTapenku.

AnekTponus pacteopa xnopuga meamn (I1).

JlabopaTOpHbIE OMbIThI

B3aumogeiicTere MeTa/INOB C HEMEeTalaMu, a TakXKe C pacTBopamu COMein U pacTBopamu
KWCOT.

B3avmopeicTBmne CEPHOM N a30THON KUCMOT C MebHo.

OKUCnTeNbHbIE CBOMCTBA NepMaHraHata Kamsa B pas/iMyHbIX cpepax.

2.10. Knaccudukauns sewecTs. MpocTble BelW ecTBa

Knaccugukaumsa HeopraHuyeckux Bewlects. MpocTble 1 CNoXHble BewecTsa. OKcuabl, MX
Knaccudgmkauma. mapokenabl (OCHOBaHWA, KUCNOPOACOAepXKallne KUCNO0Tbl, aM(O-TEPHbIE
rmgpokeuabl). Kucnotbl, ux Knaccudmkaums. OcHoBaHMA, WX  Krnaccudmkaums. Conu
CpefHune, KUCble, OCHOBHbIE M KOMI/EKCHbIE.

MeTtannbl. MonoXeHne mMeTannoB B NEPUOANYECKOI CUCTEME U OCOOEHHOE™ CTPOEHUS KX
aTtomoB. [lpocTble BellecTBa — MeTa/ibl: CTPOEHME KPWUCTaN/oB W  MeTal/Imyeckas
XMMyeckas cBsisb. O6wme (hM3MYecKMe CBOWCTBA METa/IOB M UX BOCCTAHOBUTE/bHbIE
CBOWCTBA: B3aMMOAENCTBME C HeMeTannamm (KUCNOpPOAOM, rasioreHamu, Cepoi, a3oToM,
BOAOPOAOM), BOAON, KUCNOTamu, pacTBOpaMu COJeil, opraHMYecKUMKU BellecTBamun (cnmp-
TaMK, rajioreHasikaHamu, QeHosoM, Kucnotamu), wenodamu. OKcuabl WM TUAPOKCUAbI
METaNNoB. 3aBMCUMOCTb CBOWCTB 3TUX COEAMHEHWIA OT CTEMNeHel OKWUCNEHUS MeTasoB.
3HayeHne MeTaNI0B B NPUPOAE U >KU3HU OpraHN3MOB.

Koppo3ua meTannos. lMoHATME KOpposun. XMMUYECKas KOppo3us. INEKTPOXUMUYecKas
Koppo3susi. Cnocobbl 3awuTbl METaNI0B OT KOPPO3UN.

O6wwpme cnocobbl NonyyveHus metannoB. MeTtannbl B npupode. MeTannyprus u ee Bufpl:
NMpPo-, TMAPO- W 3NEKTPOMETaNNyprus. INeKTPOn3 pacniaBoB UM PacTBOPOB COEAMHEHWIA
NeTa/IoB M ero NpakTU4ecKoe 3HaveHue.

HemeTannel. [lONOXEHMe HeMeTanioB B [lepnoaMyeckoil cucteme, OCOBEHHOCTU
.TOOEHMNA MNX aTOMOB. IMEKTPOOTPULATENIbHOCTD.

BrnaropofHble rasbl. IEKTPOHHOE CTPOeHMEe aTOMOB 6/1aropoAHbIX ra3oB M 0COGEHHOCTM
H\ XMMUYECKNX N (PU3NYECKNX CBOMCTB.

HemeTtannbl — npocTble BellecTBa. VX aTOMHOe M MOJSIeKYNApHOe CTPoeHne ux. Anno-
uonua. Xummnyeckue cBOiCTBa HeMeTanioB. OKMUCNUTENbHbIE CBOMCTBA: B3aUMOAENCTBUE C
MeTa/i1amin, BOLOPOLOM, MEHee 3/1eKTPOOTPULATEIbHbIMWA  HEMeTa/llaMK, HEKOTOPbIMM
CNOXHbIMX  BelllecTBaMW. BocCCTaHOBWUTENbHbIE CBOMCTBA HEMETaNIOB B peakumsx c
.. :00M,KMCNOPOLOM, C/MOXHbIMW BeLlecTBaMMU — OKUCAUTENAMU (a30THOM W CEPHOM
mHC/I0TaMun 1 ap.).

JemoHcT payumn

Konnekupnsa «Knaccugukaums HeopraHMYecKnx BeLecTB» W 06pasubl NpeacTaBUTenei
K/1accoB.

Konnekuma «Knaccugmkaums opraHMyYecKMx BeLecTB» M 06pasubl MpeacTaBuTeneit
K/1accoB.

Mogenn KpucTanMyeckux peLleTok MeTaslos.

Konnekuus metansioB ¢ pasHbIMU (PU3NYECKMMU CBOMCTBaMU.

33aMMOMENCTBNE NNTUSA, HATPUS, MarHUA W XXenesa C KMCMOPOAOM; LUENOYHbIX MeTan/oB
B KOOI, cnvpTamu, (heHONMOM; LMHKA C pacTBOpaMu COMSHOM W CEPHOM KWCNOT; HaTpusa C
WcToli: antoMuHMA C A0L4OM; >Kene3a C pacTBOPOM MeAHOro Kyrnopoca, aJtoMWHUS C



pacTBOPOM eAKOro Hartpa.

OKcngbl 1 TMAPOKCUAbI XpoMa.

Koppo3us meTannoB B 3aBUCMMOCTL OT YC/IOBUIA.

3awta MeTannoB OT KOPPO3nK: 06pasLbl «HEPXKaBEEK», 3aLLUUTHBIX MOKPbITUNA.

Konnekunsa pya,

ANeKTponu3 pacTBOPOB CONENA.

Mogenun KpucTannyeckmx peLleTok iofa, anMasa, rpagura.

AnnoTtponusa gocgopa, cepbl, KUCIOPoaa.

B3anmopelicTBue BOJOpPOAA C KMUCMOPOAOM; CYypbMbl C X/10POM; HaTpMs C MOAOM: X/opa C
pacTBOpPOM GpomMuaa Kanus; XJ0PHON M CepoBOAOPOAHON BOAbI;, 06ecLBeUYnBaHME GPOMHOM
30[bl 3TUIEHOM WNW aLeTUIEHOM.

NNabopaToOpHbIe ONbITbl

O3HakOM/eHWe ¢ 0bpasuamm npeacTaBUTeNeldl KNaccoB HEOPraHMYecKMX BELLECTB.

O3HaKoM/eHWe ¢ obpasuamu npeacTaBUTeNell KNaccoB OpraHNYecKMX BELLECTB.

O3HaKoM/IEHNEe C KONNeKuunen pyga.

MonyyeHne K1cnopoja v ero CBONCTBA.

MonyyeHne BOAOPOAA U €r0 CBOMCTBA.

[Mony4yeHne NNacTUUYECKON Cepbl, XMMUYECKNE CBOMCTBA Cepbl.

B3anmopelicTBne MeTannoB ¢ pacCTBOPamu KUCNOT W CONeil.

CsolicTBa yrns: afcopOLMOHHbIe, BOCCTAHOBUTE/bHbIE.

B3anmopencTemne UUHKa UK a/itoMMHUA C pacTBOpaMmn KUCOT U LWeNoYei.

OkpalumBaHune naameHy KaTMoOHaMM LLEMOYHBIX W LLEN0YHO3eME/IbHbIX METasoB.

211 OCHOBHbIEe KNacCbl HEOPraHWYECKUX U OPraHnyecKmnx COGAMHEHMVI

3040pOAHbIE COEANHEHMSA HeMeTaNoB. onyyeHe ammmaka U X10poBOAOPOAa CUHTE30M
W KOCBEHHO. Pu3nyeckme cBoincTea. OTHOLLEHME K BOAE: KMC/IOTHO-OCHOBHbIE CBOWCTBA.

Okcuabl 1 aHrmapuabl KapboHoBbIX KucnoT. Heconeobpasytowme un coneobpasyroume
Kengbl. KUcnoTHble oKenapl, ux cBoicTBa. OCHOBHbIe OKCUAbI, UX CBOMCTBA. AM(OTEpPHbIe

KCufbl, UX CBOWCTBa. 3aBMCUMOCTb CBOMCTB OKCWUAOB METa/INIOB OT CTEMNEHU OKWUCNEHMS.
AHMMApVAbI KApOOHOBBLIX KUCNOT Kak aHasiorn KUCIOTHbIX OKCUAO0B.

Kucnotbl opraHumyeckme U HeopraHuyeckue. KuCnoTbl B CBeTe TEOPUU 3M1eKTPOIN-
N 4eckon pauccouymnaumn. KucnoTbl B CBETE MPOTO/MTUYECKON Teopuun. Knaccudmkaums
BPraHMYecKUX W HeopraHM4eckux KucnoT. O6uime CBOMCTBA KWC/OT: B3aUMOAENCTBUE
*TOHMUYECKUX W HEOpraHMyecKUX KUCNOT C MeTasislaMu, OCHOBHbIMU WM aM(DOTEPHLIMW OK-
cugammn 1 rmapokcugamun, consMu, obpasoBaHue CMOXKHbIX 3PupoB. OCO6EHHOCTN CBOWCTB
€HO-:NeHTPNPOBAHHON CEPHOW 1 a30THOW KMWC/OT.

OCHOBaHWSI OpraHuyeckue u HeopraHuyeckme. OCHOBaHWA B CBETe TEOPUW 3/1EKTPO-
Kruyeckoin gmuccoumaumm. OCHOBaHMS B CBETE NPOTONUTMYECKON Teopuun. Knaccugukaums
|praHnyeckMx W HeopraHuMyeckuUx OCHOBaHWN. XWUMWYECKMEe CBOWCTBA LUEOYed U
3aCTBOPMMbIX OCHOBaHWiA. CBOICTBa GECKMCMIOPOAHbLIX OCHOBAaHWIA: aMMMaka W aMUHOB.
B3avMHOe BIMSHME aTOMOB B MOJIEKY/IE aHWU/IMHA.

AMQOTepHble OpraHMYeckne M HeopraHuyeckne coefuHeHns. AMGOTEPHblE OCHOBaHUSA B
c3are MPOTO/IMTUYECKOA Teopun. AMPOTEPHOCTb OKCUAOB W TUAPOKCUAOB MNEePeXOAHbIX
a: a1oB: B3aMMOAENCTBME C KMCNOTaMU U Leniovamm.

; Conn. Knaccuukaums n XUMUYECKMe CBONCTBa coneil. OCOBEHHOCTW CBOWCTB COJEN
EPraHM4yecKnx U HeopraHMYecKMx Ku1cnoT.

eHeTUYeckass CBA3b MeX[Y KfaccaMu OpraHuMyecKMX M HeopraHuyeCcKux COeAMHEHWA.

-ATWEe O TeHeTMYEeCKOM CBA3M U  TeHeTUYeCKMX psafjax B HeopraHW4eckom u

aHMyecKoxmmmnn. [eHeTUyeckme pafgbl MeTanna (Ha npuMepe KalbUuusi W Kenesa),
«MmeTanna (cepbl MU KpPemHWs), MepexofHOro anemMeHTta (UMHKA). [eHeTuyeckue pagbl Y
mEmEeTNYeCcKas CBS3b B OPraHMyecKom Xummun. EQMHCTBO Mmpa BeLLEeCTB.

JlemoHCT pauum



Konnekuum KUCNOTHbBIX, OCHOBHbIX U aM()OTEPHbIX OKCMAOB, AEMOHCTpALMSA X CBOMCTB.

B3anmopeicTBme KOHLEHTPUPOBAHHbLIX a30THOW U CEPHOI KUC/OT, a TakxKe pa3taBieHHOM
a30THOW KMCMOTbI C MefbHo.

Peakumsi «cepebpsHOro 3epkana» 419 MypaBbMHOW KUCOTHI.

B3avmopeiicTBMe pacTBopa rMApoOKCUAa HaTpusi C KUCNOTHbIMW OKCuAamu (OKCMAOM
(ocpopa (V)), amhoTepHbIMU TnAPOKCHMAaMU (TMAPOKCULOM LUHKA).

B3aumogeiicTeBre amMumaka ¢ X/10pOBOAOPOLOM M BOAOW. AHaNOrMYHO NS MeTUNaMuHa.

B3avmopeicTBMe aMUHOKUCIIOT C KACMIOTaMK U Lienovamn. OCyLLEeCTB/IEHNE NePeXOLoB:

Ca n CaO n Ca3P042n Ca(OH)2
pNn”"2°5 n HBPXM
Cun n CnOn CuS04a Cn(OH)2n CnOn Cn
C2H50H->C2H41C2H4BI 2

NabopaTopHbIe OMNbIThl

MonyyeHve 1 CBOMCTBA YINIEKUCNOrO rasa.

CBoiicTBa COMSHON, CepHOI (pa36aBieHHOM) N YKCYCHOW KUCNOT.

B3aumogeiictBme rugpokcmaa Hatpus ¢ conamu (cynbgatom mMeau (1) n xnopugom
aMMOHUSA).

PasfioxeHne rugpokcmaa Meau.

MonyyeHne 1 aMphoTepPHbIE CBOMCTBA rMApoKCHaa aitoMUHUS.

MonyyeHVe >KECTKOM BOAbI U U3YyYEHUe ee CBOMCTB.

YCTpaHeHne BPEMEHHOW M NOCTOSHHOW YKECTKOCTH.

|_|paKTI/I‘-IeCKI/Ie 3aHAT NN

MonyyeHne XNOpoBOAOPOAa W COMSIHOM KMCNOTbI, UX CBOWCTBA.

MMonyyeHne amMMmaka, ero CBOMCTBA.

2.12. XUMUS 3NEMEHTOB

S-3N1eEMEH T bl

Bogopos. [BOMCTBEHHOE MOMIOXEHMe BOAOPOLA B MEPUOAMYECKON cucTeme. M3oTonbl
Bogopoga. Tskenas Boga. OKuUCAUTENbHbIE M BOCCTAHOBUTE/bHbIE CBOMCTBA BOAOPOAA, €ro
nosilydeHne 1 npumeHeHme. Ponb BOJOPOAA B XKMBOW M HEXMBOIN Npupoge.

Boga. Ponb BOAbl Kak cpefoobpasyrollero BellecTBa KeTKW. IKONMOrMYecKue acnekTbl
B.1CMO/Ib30BaHWS.

AnemeHTbl 'A-rpynnbl. LenoyHble metanibl. O6WAA XapaKTEPUCTUKA LLEMNOYHBIX Me-
Ta/1/10B Ha OCHOBaHMM NONOXeHWs B lMepunoanyeckon cucteme anemeHToB [l. . MeHgeneesa

CTPOeHWs aToMoB. [lonydeHune, (U3NYECKME U XMMUYECKMe CBOWCTBA LLENOYHbIX Me-
TannoB. KaTWOHbI LWENOYHbIX METa//IOB KaK BadXKHelWLas Xumudeckas opma WX cyle-
CTBOBaHMWS, perynsTuBHas posfib KaTMOHOB Kains WM HaTPUA B XXMBOW KeTKe. [pupofHble
. TEIMHEHNS HATPUA U Kasiud, UX 3HaYeHue.

AnemeHTbl MA-rpynnbl. O6LWas XapakTepucTuKa LWefo4YHO3eMe/IbHbIX MeTasioB 1 Mar-
Hms Ha OCHOBaHWM MOJIOXKeHUA B MNepuoguyeckoit cucteme anemeHtos . . MeHgeneesa v
THOeHWUA aTtomoB. Kanbuuid, ero nosyyeHue, (U3NYeCKMe U XMMUYECKME CBOWMCTBA.
BaxkHelLwmne coeguHeHNs KanbLUus, UX 3HAYeHUe W NpuMeHeHve. Kanbuuidi B Npupoge, ero

ofornyeckas posb.

p-ONMeMeHT bl

ANOMUHWIA. XapaKTepUCTUKA a/loMUHUS Ha OCHOBAHWM MOMOXeHWUs B [epuoanyeckoi
:rcteme anemeHtoB .M. MeHgeneesa W CTpoeHMs atoma. [lonyueHue, (U3MUecKue W
LLMUYECKME CBOICTBA aNlOMUHMS. BaxkHeillume COeAVHEHWUsS anloOMUHUS, WX CBOICTBA,
baueHne v npuMeHeHve. MpUPoaHbIE COEAVHEHNS aNtOMUHUA.Y TNepos U KpeMHuin. O6Luas



XapaKTepUCTUKA Ha OCHOBaHWM WX MONMOXeHus B [lepuognuyeckon cucteme O, W.
MeHgeneeBa 1 CTpoeHuss aToma. pocTble BellecTBa, 06pa3oBaHHble 3TMMU 3/leMEHTaMMU.
OKcnabl 1 TMAPOKCUAbl Yrnepoja M KpeMHUs. BaxHeilwwme conm YrofbHOW U KpeMHUEBOM
KMCNoT. CUNNKATHAA NMPOMBbILLIEHHOCTb.

lanoreHbl. OO6Las XapakTepuCTMKa rasioreHoB Ha OCHOBaHUW WX MONOXeHus B Mepuo-
Anyeckon cucteme anemeHtoB [. . MeHaeneesa M CTPOeEHMUS aTOMOB. [anoreHsl — npo-
CTble BeLecTBa: CTPOEHWE MOMeKy/, XMMUYECKMEe CBOMCTBA, MOSyYeHUE W MPUMEHEHME.
BaxxHeilume coeAMHEHNs ranoreHoB, MX CBOWCTBA, 3Ha4YeHWe U MpUMeHeHue. anoreHbl B
npupoge. bruonornyeckas posb rasoreHos.

XanbKoreHol. O6LWas XapakTepucTUKa XabKOreHOB Ha OCHOBAaHUW WX MOMOXEHUS B
Mepuoanyeckoin cucteme anemeHToB .. MeHpaeneeBa M CTPOEHUS aTOMOB. Xa/lbKOre-Hbl

- npocTble BellecTBa. Annotponus. CTpoeHWe MOMeKyN annoTPONHbIX MOAUPUKALMIA N UX
cBoicTBa. lMonyyeHne M MNPUMEHEHMe KKCnopoda W cepbl. XanbKOreHol B Mnpupoge, WX
6ronorunyeckas pone.

AnemMeHTbl YA-rpynnbl. O6Las XapakTepucTuKa 3/IEMEHTOB 3TOW rpynmbl HA OCHOBaHMU
nX nonoxkeHus B lMNepuoanyeckoin cucteme anemeHToB A. V. MeHpaeneesa u CTPOEHMS aTo-
MoB. CTpOEeHMe MOMeKy bl a30Ta 1 annoTPONHbIX MoAndMKaunic ocdopa, UX rU3NYeCcKme U
XMMUYecKne CBOMCTBa. BogopoaHble coefnHeHNs anemeHToB VA-rpynnbl. OKcuAbl asota u
3ocopa, COOTBETCTBYHOLME WM KUCNOTbl. Conm 3TUX KuUCnoT. CBOWMCTBa KUCNOPOAHbIX
;0eINHEHNIA a30Ta 1 pocdopa, UX 3HAYEHUE U MPUMeHeHKne. A30T K docdop B npupoae, Mx
oronormyeckas pofib.

AnemeHTbl IVA-rpynnbl. O6Las XxapakTepucTUKa 3/1eEMEHTOB 3TOW FPynnbl HA OCHOBaHWM
X NonoxeHus B lepuogmyeckoil cucteme anemeHToB [. M. MeHaeneeBa W CTPOEHUS
aToMoB. Yrnepod v ero annotponus. CBOMCTBa anfioTPONHbIX MoAUGMKaLMIA yrnepoda, Ux
3HayeHVe W npumeHeHue. OKcuibl WU TMAPOKCUAbI Yrnepofa UM KpPemMHUs, KUX XUMUYecKue
coictBa. COMM YrofibHOM M KPEMHUEBBLIX KUC/IOT, UX 3Ha4yeHWe U npumeHeHue. MMpupo-
[e 0bpasytoLas ponb yrnepoga 415 XXMBOM U KPEMHUS 419 HEXMBOW MPUPOAbI.

d-OnemMeHTbI

OcobeHHOCTM CcTpoeHUs atomoB d-anemeHToB (IB-VIIIB-rpynn). Megb, LUHK, XpoMm,
)Keneso, MapraHel, Kak npocTble BELEecTBa, UX (PU3MYECKMEe U XMMUYeCKue cBoicTBa. Ha-
B T/IEHWE 3TUX METas/I/IoB B NPUPOE, UX NONyyeHne 1 3HadeHne. CoeauHeHns d-3/1eMeHTOB
; T33/MYHBbIMW CTEMEHSAMU OKUCNEHMSA. XapaKTep OKCUAOB U rMAPOKCUAOB 3TUX 3/1EMEHTOB B
BBHCUMOCTM OT CTEMEHM OKUC/EHMSA MeTana.

JemoHcTpayunmn

Konnekymn npocTbiX BeLLECTB, 06pa3oBaHHbIX 3/IEMEHTAMMU Pa3/IMYHbIX 3MEKTPOHHbIX
CEMECTB.

Konnekuun MnHepanoB 1 ropHbIX NOPOA.

. MonyyeHne annoTponHbIX MOANGUKALMIA KUcnopoaa, cepsbl, ocgopa.

XMMUYeCcKne CBOMCTBa BOAOPOAA, KMCIOpPoaa, cepbl, hocopa, rasnoreHoBs, yrnepoaa.

JKeuapl cepbl, asoTa, Yrnepoja, >Xenesa, mapraHua, Meau C pas/iMyHbIMKA  CTENEeHAMU
(BegeHMSA, UX CBOWCTBA.

EVAPOKCUAbBI CEPbl, XPOMa, MapraHua, >enesa, Meau, allOMUHUS W LUMHKA, WX NOMyYeHune

TUMUYECKNE CBOMCTBA.

ln6opaToOpHbIe ONbITh

3yyeHmne CBONCTB MPOCTbIX BELLECTB U COEAMHEHWNIA S-3/TIEMEHTOB.

M3yyeHne CBOMCTB MPOCTbIX BELLECTB U COEANHEHNIA P-31EMEHTOB.

XY/NeHWe CBOMCTB MPOCTbIX BELLECTB Y COeAUHEHWI d-3/1EMEHTOB.

I‘IpaKqueCKme 3aHAT N4

M.1y4yeHne rMAPOKCMAO0B aNkOMUHUA N LIMHKA; UCCNef0oBaHNE UX CBOMCTB.

D nyyeHune v nccnefoBaHne CBOWCTB OKCUAOB Cepbl, yrnepoaa, gocopa.



2.13. Xumus B XKWU3HN o6uiecTBa

XvMUS 1 NPOM3BOACTBO. XMMUYECKas MPOMbILIEHHOCTb U XUMUYECKNe TeXHOMOrmu.
CbIpbe AN XMMUYECKON NPOMbILWIEHHOCTU. Bofa B XMMWYECKO NPOMbILLIEHHOCTU. DHEp-
s NS XMMUYECKOro npou3BoACTBa. HayyHble MPUHUMMbLI XMMUYECKOro MNpov3BOACTBA.
3awpTa OKpyXXaroLLen cpefpl M oXpaHa Tpyda Mpu XUMUYECKOM npoun3BofcTBe. OCHOBHbIE
CTauy XMMUYeCKOro npomssoacTea. CpaBHeHMe NMPOM3BOACTBA aMMMaKa U MeTaHosa.

XvMUS B CENbCKOM XO35IMCTBE. XMMMU3aUUA Ce/IbCKOr0 XO03ACTBa W ee Hanpas/eHus.
PacTeHMs M noysa, MOYBEHHbIA  MOrNOLWAKWNA  KOMMNMEKC. YAobpeHuss ©  uUX
Knaccugukaumsa. XrMuyeckune cpeactsa 3awWuTbl pacTeHuid. OTpuuaTeNibHble NOCNeACTBUS
NPUMEHEHNA NecTUUNAOB 1 60pbba C HUMKU. XMMU3aLUa XMBOTHOBOACTBA.

XuvmMusi 1 aKonorns. XMMMYecKoe 3arps3HeHMe OKpyXKatowein cpefbl. OxpaHa ruapocde-
rbl OT XMMWUYECKOro 3arpsisHeHus. OxpaHa MouYBbl OT XUMWYECKOro 3arps3HeHus. OxpaHa
aTMocepbl OT XMMUYECKOro 3arpssHeHusi. OxpaHa (nopbl MU (ayHbl OT XMMWYECKOro 3a-
rPs3HEHUs. BUOTEXHONOIMA N TeHHAs UHXEHEePUS.

XvMUA 1 NOBCeAHEBHAA XKU3Hb YenioBeka. JomallHsas anteka. Motowye 1 ynuctauime
rpeacTea. CpefcTBa 60pb6bl € ObITOBLIMU HACEKOMbIMU. CpefCcTBa IMYHOM TUIMEHbI U KOC-
METMKU. XUMna 1 nuwa. MapKMpOBKM YMaKOBOK MULLEBLIX U TMTMEHNYECKUX MPOAYKTOB U
YMEHMe UX YnTaTb. IKONOrUA XUnnwa. XUMnUA 1 reHeThKa YeNoBeKa. JeMoHCT pauum

Mogenv Nnpon3BOACTBa CEPHON KMCNOTbI Y aMMMaKa.

Konnekuyuns yaobpeHuii 1 nectmumnios.

O6pa3sLbl cpeAcTB ObITOBOV XUMUU Y NIEKAPCTBEHHbIX MPenapaTos.

MpakTnyeckne 3aHAT NA

O3HaKoM/eHWe C KONMeKLmen yaoopeHnii n necTuumaos.

O3HakoMmeHne ¢ obpasuammn cpeacTs ObITOBOM XMMUKN 1 NEKAPCTBEHHbIX MPenapaTos.

MNprMepHble TeMbl pedepaToB (4OKNAA0B), UHANBUAYANIbHBIX MPOEKTOB
BuotexHonornsa v reHHas nHXeHepua  TexHonornm XXI Beka.
* HaHOTexXHONOrMsA Kak npuopuTeTHOE Hanpas/ieHVe PasBUTUSA HayKW WM MPOM3BOACTBA B
Poccuiickoin degepaumn.
CoBpeMeHHble MeTOAbl 06e33apaXkKnuBaHNa BObI.
ANNoTponua MeTasnos.
XKunsHb 1 geatensHoctb .. MeHzeneesa.
«[epvognyeckomy 3akoHy OyayLiee He rpo3nT paspyLUeHUeM...»
CuHTe3 114-ro anemMeHTa  TPUYM( POCCUNCKUX (DU3NKOB-ALEPLLNKOB.
M3oTonkl Bogopoaa.
cnonb3oBaHWe pagnoakTUBHbBIX U30TOMOB B TEXHUYECKUX LieNsX.
PeHTreHoBCKOE M3/1yYeHUe N ero UCnonb3oBaHWe B TEXHUKE U MeAULNHE.
e [lna3ma — 4YeTBepPTOE COCTOSHME BELLECTBa.
AMOpP(HbIE BelecTBa B NpUpoje, TEXHUKE, ObITy.
» OxpaHa oKpy>atoLleii cpefbl OT XMMUYECKOr0 3arpssHeHns. KonmyecTBeHHble Xa-
PaKTEPUCTUKIN 3arpsisHEHNA OKPYXKatoLLel cpefbl.
MprmeHeHWe TBEPAOro M rasoobpasHoro okcuga yrnepoga (1V).
3almTa 030HOBOr0O 3KpaHa OT XMMUWYECKOro 3arpsasHeHus.
"pyboancnepcHble CUCTEMBI, UX KNacCU(mKaLmua v UCnosib30BaHne B Npodeccmo-
Ha/IbHOW [eATEeNIbHOCTU.
KocmeTnyeckue renu.
MpuMeHeHe CycneH3unii 1 aMyNbCUIA B CTPOUTENLCTBE.
MwuHepanbl 1 ropHble NOpoAbl Kak OCHOBa IMTOCHEPSI.
PacTBopbl BOKPYT Hac. Tunbl pacTBOPOB.
Bofa KaK peareHT 1 cpefa 4N1d XMMUYECKOro npouecca.
XKu3Hb 1 geatensHocTs C. AppeHuyca.
» Bknag oTeyecTBEHHbIX YYEHbIX B pa3BMTNE TEOPUUN 3NEKTPOIMTUYECKON auccouma-



L.
YCTpaHeHne »KeCTKOCTU BOAb! Ha MPOMbILLIEHHbLIX MPeANPUATUSAX.
CepHas Kncnota — «xned XMMUYeCKON NPOMbILLIIEHHOCT.
Mcnonb3oBaHe MUHepPanbHbIX KUCIOT Ha MPeanpuUATUAX Pa3IMYHOro npoguns.
OKcuabl U COMN Kak CTPOUTENbHbIe MaTepuasbl.
VcTopusa runca.
MoBapeHHas CO/b KaK XUMUYECKOE Cbipbe.
MHOronMknii KapboHat Kaibums: B NPUpoAe, B NPOMbILLIIEHHOCTU, B ObITY.
Peakuun ropeHns Ha Npou3BOACTBE U B ObITY.
BupTyasnbHOe MOAenMpoBaHne XUMUYECKMX MPOLLECCOB.
ANeKTPO/IN3 PacTBOPOB 3/1EKTPOSIUTOB.
JMeKTpon3 pacnnasoB 3/1eKTPO/IUTOB.
MMpakTnyeckoe NpUMeEHeHWe 3M1eKTPOIM3a: paMHMPOBaHUe, raslbBaHOMNACTUKA,
,-ZaHocTerus.
VcTopua nonyyeHns v Npon3BOACTBa a/IlOMUHNS.
DNeKTPONNTNYECKOE NONYYEHNe U paiMHMPOBaHKE Meau.
XKunsHb 1 geatensHocTb I [3Bu.
Ponb MeTasiNIoB B UCTOPUN YeNIOBEYECKOW LMBUAM3aLMn. MIcTopus oTedec TBEHHOM
BOM MeTannyprum. CoBpeMeHHOe MeTalypruyeckoe Npon3BOACTBO.
WcTopus oTeuecTBEHHOW LBETHOW MeTannyprun. Ponb MeTasnoB U CM1aBoB B
-HOTEXHNYECKOM Mporpecce.
Koppo3sus metansioB 1 cnocobbl 3amTbl OT KOPPO3UN.
VHepTHbIe nnn 61aropofHble rasbi.
PoxxaatoLime conm — ranoreHsi.
WcTopus LWBeLCKOW CNYKN.
WcTopust BOSHUKHOBEHUS M Pa3BUTUA OPraHNYecKon XUMUK.
YKnsHb 1 gesatenbHocTb A. M. ByTneposa.
Butanmsm un ero kpax.
Po/ib 0TEYECTBEHHbIX Y4YEHbIX B CTAHOB/IEHUW Y Pa3BUTUN MUPOBOIN OpraHUYecKom
XVMUW.
CoBpeMeHHble MpeacTaB/eHNs 0 TEOPUN XMMUYECKOT0 CTPOEHUS.
OKONOrMyeckre acnekTbl UCMO/b30BaHWA YI1IeBOAOPOAHOrO Chbipbs,
9KOHOMMYECKME acneKTbl MEeXAYHapOLHOro COTPYAHMYECTBa M0 UCMO0/b30BaHUIO
:IeBOJOPOAHOr0 CblpbA.
KcTopms OTKpbITUSA 1 pa3paboTKM ra3oBbIX W HE(TAHLIX MECTOPOXAEHU B PoccuiAcKoM
®epepaumn.
XvMus yrneBofopoAHOro Chipbsi U Mos ByayLias npodeccus.
YrneBogopoHoOe TONNBO, ero BUAbl U Ha3HaYeHue.
CUHHTeTMYECKMe KaydyKWn: UCTOPUS, MHOroo6pasme 1 nepcrekTumBbl.
Pe3nHOTEXHNYECKOEe NPOM3BOACTBO W €ro posib B HAyYHO-TEXHUYECKOM MPOrpecce.
CBapo4yHoe Npon3BOACTBO U POJIb XMMWUW YT/IEBOLOPOLOB B HEM.
HedTb 1 ee TpaHCMOPTMPOBKA Kak OCHOBA B3aVMMOBbLITOAHOIN0 MeXAyHapOoLHOro Co-
TPYZAHNYECTBaA.



TEMATUYECKOE NMJ1AHNPOBAHWE

ECTECTBEHHOHAYUHbI npopunnb NPpoPeccnoHaIbHOrIo
OBPA3OBAHUNA

Mpn peannsaynn cogepxxaHns o6LeobpasoBaTe/ibHOM YyUeOHON AUCLMNINHBI «XUMUS» B

fenax ocsoeHus OMOMM CINO Ha 6a3e OCHOBHOro o06uiero obpasoBaHuA C MOMyYeHUEM
NeTHero obuwero o6pasoBaHus (MMCC3) MakcManbHas yyebHasi Harpyska o6yudatoLmxcs
ViBcTaBnset:

1 - no cneynanbHoctsiM CIMO  ecTeCTBEHHO-HAYYHOro NpPoduns  NPogeccuoHanbHOro
o6pasoBaHus — 162 uaca, W3 HUX ayauTOpHas (06si3aTenbHas) Harpyska 06yuaro-
LMXCS, BK/OYass NabopaToOpHbIe OMbiTbl WM MPaKTUYECKUE 3aHATUS, 108 4acos;
BHeay/IMTOPHas CaMOoCTOsITe/lbHas paboTa CTyleHToB — 54 uaca.

TEMATUYECKWI MJIAH

y4yebHol paboThl KonnyecTsBo 4acos

U'TutopHble 3aHATUA. Coaep)aHue

CneuunanbHoctn Crio
*  YeHus

BBefieHve 1
1. OpraHuyeckas Xmmus 51

1. MpeameT opraHNYecKom xumnn. Teopusi CTPOEHUS 5
OpraHNYyecKux CoefnNHEHNIA

1.2. MNpepenbHble Yr1eBOAOPOAbI

1.3. 3TUNeHOBbLIE N ANEHOBbLIE YIIEBOOPOALI
14. AueTnneHoBble Yr1eBoAOPOAbI

1.5. ApomaTunyecKune yrnesogopoabl

1.6. MpupoaHblE NCTOYHNKWN YTNEBOLOPOLOB
1.7. T'napoKcunbHble COefNHEHNSA

1.8. Anbfernabl U KeTOHbI

1.9. Kap60oH0BbIe KUCMOTbI U UX NPON3BOAHbIE
1.10. YrneBogbl

o o1 O W b W W WD D

1.11. AMUHbI, aMUHOKUNCNOTbI, 6eNKN

1.12. A3oTcoaepKalime reTepoynKINYecKmne coeJMHeHNA.
HyKnenHoBble KNUCNOThI

1.13. bMonornyeckn akTMBHbIE COEAUHEHUA 4
2. O6Lan 1 HeopraHMn4yecKas Xnumus 56
2.1. XumMmna — HayKa 0 BellecTBax 1

2.2. CTpoeHMe atoma 3

2.3. Mepuognyeckunin 3akoH n MNMepuognyeckaa cucrtema
XUMunyeckux anemeHToB [. . MeHfeneesa

2.4. CTpoeHMe BellecTBa 8



2.5. Monnmepsl
2.6. [lucrnepcHble CUCTEMDI

2.7. XNMNYeCKNe peakunm

co o NN

2.8. PacTBopbl
2.9. OKNCNNTENBLHO-BOCCTAHOBUTENbHbIE peakLuu.

ANeKTPOXNMUNYECKME NPOLLECChI 6
2.10. Knaccngpmnkaumnsa BelecTB. NMpocTbie BellecTBa 8
2.11. OCHOIEHbIe Knaccbl HEOPraHMYecKnx N opraHN4YecKmx 6
COeANHEHNI

2.12. XNMNA 3N1eMEHTOB 6
2.13. XMuns B XXU3HK 06LLecTBa 3
NToro 108

BHeayanTopHas caMmocTosATe/ibHaA paboTa
MogroToBKa BbICTYMN/IEHUIA NO 3a4aHHbLIM TeMaM, JOK/1af0B,
pethepaToB, acce, MHANBNAYANLHOIO NPOEKTA C 54
NCMo/b30BaHNEM MHMOPMAaLMOHHbBIX TEXHOMOMMA 1 ap.

MpomMe>kyTouHas aTTecTayms B hopme AU epeHLMPOBAHHOIO 3a4eTa WM 3K3aMeHa

Bcero 162

TemaTnyecknii nnaH no ancuunrnianHe

«XUMUA»
HanmeHoBaHwMe MakcumasbHas KonnuectBo CamocToaT
pasfena, Tembl yuyebHas ayAnNTOPHBIX eflbHas
Harpyska Hacos yye6Has
CTyfeHTa Mekumii  npakTuuec  HaTPyska
KUIX CTyAeHTa
BBeaeHue 1 1
OPIrAHNYECKAHA 69 36 15 18
XMNA
Paspgen 1 5 3 2
MpegmerT

OpraHuM4yeckom
Xxumuun. Teopus
CTpOeHunA

OpraHn4yeckKmx



COeANHEHUN

Tema 1 1
Teopus XMMMNYECKOTO

CTPOEHUSA
OpraHn4ecKmnx
COEIMHEHNIA.
N3omepus

Tema 2 2
Knaccugmkaums n

HOMeHKNarTypa
OpraHnyecKunx
COEIMHEHWNIA.
Knaccngmkaums
peakuuii B
OpPraHN4yecKom XMMmnm

Tema 3 2
O6Hapy»XeHune

yrnepoga v Bogopoja
B OPraHM4ecKmx
COeANHEHUSX.
O6Hapy»xeHune
rasioreHoB

Paspen 2 4
MpefenbHble

yrneBoAOpPOAbI

Tema 1 2
[NpenenbHble

YrNeBoAopo/bl

Tema 2 2
Nony4yeHne meTaHa u

n3yyeHune ero CBOWCTB

Paspnen 3 4
OTUNEHOBbLIE U

ANEHOBbIE

yrneBofoposbl



11 Tema 1
OTN/IEHOBbIE U

[IVEHOBbIE
yrn1eBoopoabl

12 Tema 2
[MonyyeHne aTnNeHa U

N3y4eHne ero CBOMCTB.
CpaBHeHWe naameHu
3TWeHa C NnJjlamMeHeMm

npeaenbHbIX
yr1eBoAopoaoB

Paspnen 4
AuUeTnNeHoBble

Yr/1€BOA0PObI

Paspen 5
MaTunyeckue

yreBofopo/bl

Pasgen 6
[NpupoaHbIe
NCTOYHUKN

4y :/1eBOLOPOL0B

Pasgen 7
- (boKCUIbHbIE

CoeuHeHNs

Tema 1
ETPOKE WibHble

COeINHEHNS

Tema 2
ITlyueHue
.JIBOPUMOCTU
pTOB B BO[E,
JIeHVe cnnpToB
HOro CTPOEHUSA
OBOW CMeChbHO.
[NonyyeHwme
HOBOro agupa.
Mony4yeHwe



rnnuepatamem (1)

19 Pa3pnen 8
Anbpernisl n

KeTOHbI

20 Tema 1

Anbaernbl U KETOHbI

21 Tema 2
N3yyeHue

BOCCTAHOBUTE/IbHbIX
CBOWCTB asibAerngos.
B3anmopencTeme
hopmanbaernia
rmapocynbpOUTOM
HaTpus

22 Pasgen 9
Kap6oHoBble

KNCNOTbl N NUX

npons3BoagHbIE

23 Tema 1
CTpoeHne u

nosiydyeHune
Kap60HOBbIX KNCNOT

24 Tema 2
CeolicTBa U

NnPMMEHEHNE
Kap60HOBbIX KNC/0T

25 Tema 3
B3anmogeicTteue

YKCYCHOW KWUCNOTbI C
MeTannaMu.
MonyyeHme

1N30aMnI0BOro athupa

YKCYCHOW KUC/OTb.

26 Paspgen 10
Yrnesogbl



Tema 1
CT30eHMe yrnesoioB

Tema 2
CaowicTBa "

NnPpMMeHeHne
yrnesoaoB

Tema 3
Peakuns

«CepebpsHoOro
3epKaa»roKo3bl.
B3anmogenictene
FNI0KO3bl C
rMAPOKCUAOM Meau

(II).

Pasgen 11
AMWUHBI .

AMUNHOKNCNOTHLI.
Benkwn.

Tema 1
AMUHbI. AHUMWH.

Tema 2
AMVNHOKNCNOTI.

Tema 3
Benkwn.

Tema 4
Ob6pasoBaHue cosei

aHuIvHa.
BpomupoBaHue
aHuIvHa.
Ob6pasoBaHue conei
ravymHa.

[JeHaTypauns 6enKos.

LIBETHbIE peakuum
6e51KoB

Paspen 12

10

10

to;



X3oTcofepxatliune
reTepoumnK/INYecKue
coeMHEHUNA.
Hyk/enHoOBbIE

KNCNOThbl

Temal
A3oTcogepyKaLue

eTePOLMK/TNYECKMNE
COeIHEHNSA

Tema 2 2

HyknenHoBble
KNCNOTbI

Pasgen 12
Bunonorndecku

aKTUBHbIE

COeINHEHUNS

OBLLAA N 92 43
HEOPI"rAHNYECKAHA
XMMANA

Pasgen 1
XmMusa - Hayka o

BellecTBax

Tema 1
M3rotoBsieHne

MOJesne MoNeKyn
HEKOTOPbIX
OpPraHNYecKux u
HeopraHnJecKmnx
COeIMHEHNIA

Pasgen 2
CTpoeHne atoma

Tema 1
NcTopusa

npeacTaBneHU o
CTPOEHMN aToma

13



42

43

44

45

i 46

1 o*

Tema 2 2
CTpoeHune aToma

Paspen 3 3
Mepunognyveckunii
3aKOH ¥
nepuogmnyeckas
cucTeMa XMMMYECKUX
31eMEHTOB
O.N. MeHnpeneeBsa

Tema 1 1
NeproanyecKnin 3aKoH

N nepuoanyeckas
cucTeMa XMMUYECKNX
anemeHToB A.W.
MeHpeneesa

Tema 2 1
CTpoeHue atoma n

NepuoAnNYeCKNin 3aKoH
[O.E. MeHgeneeBa

Tema 3 1
[Mepnopnyeckoe

N3MeHeHne CBOWCTB
3/1IEMEHTOB U KX
COeIMHEHN

Paspen 4 12
CTpoeHue Bew,ecTBa

Tema 1 3
KoBasieHTHas

XUMHNYECKasA CBA3b

Tema 2 3
VoHHas n

MeTa/1In4veCcKas
XUMN4YeCKas CBA3b

Tema 3 3
ArperaTHble

1 cocTosAHMA BeLlecTBa.



BogopoaHas
XUMUNYecKasi CBA3b.

51 Tema 4
UncTble BewlecTBa U

cMmecun. AucnepcHble
CUCTEMBI

51 Paspgen 5
Monumepsl

52 Paspnen 6
OucnepcHble

CNCTEMDbI

53 Paspnen 7
XNMnyeckKkue

peakumm

54 Tema 1
Knaccudmkaumsa

XMIMUYECKUX peakuuii

55 Tema 2
SNeKTponmn3

56 Tema 3
CKopocCTb
XUMUNYECKMX peaKLNiA.
XMmnyeckoe

paBHOBECHE.

Pasgen 8
PacTBopbl

:IB Tema 1

PacTBopbl.
PacTBopeHue.

57

Tema 2
Teopusa

3NEKTPONUTNYECKO
auccoumanmm

Tema 3

12

14



61

62

63

64

65

66

67

68

JKECTKOCTb BOfAb.
Cnocobbl ycTpaHeHUs
YKECTKOCTMW.

Tema 3
[MpuroToBneHmne

PacTBOPOB Pa3/INYHO
KOHLEHTpauum

Pasgen 9
OKNCNNTeNnbHO-

BOCCTaHOBUTE/IbHbIE

peakuunm

Tema 1
CTeneHb OKUCMEHUSA.

OKucnnuTenbHo-
BOCCTAHOBUTE/IbHbIE
NpPoLecChbl.

Tema 2
CocTaBnieHune

ypaBHeHWN
OKWUCNNTESTbHO-
BOCCTaHOBUTE/IbHbIX
peakLuuni.

Tema 3
DNeKTPOXUMUMNYECKne

MpoLiecchbl

Pasgen 10
Knaccnpukauynsa

BewecTB. NMpocThble

BeulecTBa

Tema 1
Knaccmnukayuys

BELLECTB

Tema 2
[NpocTble BellecTBa -

HEMETaJ/1bl

12

to

to i



69

70

71

72

73

74

75

76

77

78

Tema 3

[MpocTble BeLlecTBa -

MeTau /bl

Pasgen 11
OCHOBHbIE Knacchl

HEOpPraHNUYecKux u
OpraHn4yecKmux

COeIlMHEHUN

Tema 1
Kuncnotbl n

OCHOBaHUA.

Tema 2
Comun

Tema 3
OKcungpl.

Tema 4
MonyyeHne

X/10p0B0/I0POAA 1

N3yyeHMe ero CBOWCTB

Paspen 12
XUMNSA 3NEMEHTOB

Tema 1
HemeTannbl

Tema 2
MeTansnbl

Tema 3
MonyyeHne

rMAPOKCUI0B
AMOMUHUS U UMHK3;
nccnefoBaHUe nx

cBoiicTB. MonyueHne n

nccnefoBaHme
CBOWCTB OKCUAOB
cepbl, yrnepoja,

11



thocdopa.

Paspgen 13
XUMUNSA B XU3HU

obwecTtBa

Tema 1
XUMUSA B XXN3HU

obulectBa

Tema 2
O3HaKoM/1IeHMEe

Konnekumen
YyA06peHNA 1
necTUUMAoB, 6bITOBOM
XUMUKN 1
NNEKapPCTBEHHbIX
npenaparos.

nTtoro

XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEEHOW AEATE/NIbLHOCTMW

CopepxaHue
06yyeHus
BaxHeliwne
XUMUYECKne
NOHATUS

CTYOEHTOB

XapaKTepucTnka OCHOBHbIX BUAOB AeATE/IbHOCTN CTYAEHTOB (Ha
YPOBHE YyUeOHbIX AeNCTBUI)

YMeHune faBaTb ONpefenieHne v onepupoBatb CAeAyHLMMN XU-
MWUYECKMMU MOHATUSAMUN: BELLECTBO, XMUMUYECKNIA 3MIEMEHT, aToM,
MONeKyna, OTHOCUTE/bHbIE aTOMHAsA U MOJIEKYNSAPHAA MaccCbl, WOH.
annoTponus, N30TOMbI, XMMUYECKas CBA3b, 3NEKTPOOTPULATENIbHOCTD,
Ba/IEHTHOCTb, CTEMNeHb OKWUCMEHUS, MOfb, MOMIIPHAst Macca, MOJSIPHBIiA
06beM ra3006pa3HbIX BELLECTB, BELLECTBA MOEKYISAPHOIO U
HEMONEeKYNAPHOI0 CTPOEHUS, PacTBOPbI, 3N1EKTPOAUT N HE 3NEKTPOSINUT,
3NEeKTPONUTMYECKAA AMCCoLMaLmns, OKUCIUTEb U BOCCTaHOBU refb,
OKWCNEeHWe 1 BOCCTaHOB/IEHME, TEMNI0BOM 3(eKT peakLmm, CKOpPoCTb
XUMNYECKOWM peakLmm, KaTains, XMMN4ecKoe paBHOBECKE,
YIrNepoaHbI CKeneT, (DYHKLMOHa/bHasA rpynna, n3omepus, romonorns



OCHOBHble 3aKOHbl ~ POpPMYNMPOBaHNE 3aKOHOB COXPAHEHUA MacChl BELLECTB M MOCTOSAH-
XUMUM CTBa COCTaBa BELLECTB.
YCcTaHOBKa MPUUYNHHO-CIELCTBEHHOW CBA3N MEXAY COAepXKaHMEM
3TUX 3aKOHOB W HanMcaHWem XMMUYECKMUX (HOPMY/ 1 ypPaBHEHWIA.
YCcTaHOBKa 3BOMOUMOHHONM CYLHOCTN MEHAENEEBCKON MU COBPEMEH-
HON (hOpMYNMPOBOK Nepuogmyeckoro 3akoHa . . MeHpaeneesa.
OO6bACHEHME (M3MYECKOTO CMbIC/Ia CUMBOIMKM NEPUOAMNYECKOMN
Tab/MLUbl XUMUYECKNX 3nieMeHToB [. V. MeHgeneesa (HOMepoB ase-
MeHTa, nepuoga, rpynnbl) U ycTaHOBKa NPUYUHHO-CNELCTBEHHOW
CBA3WN MeXfy CTPOeHMEeM atoMa W 3aKOHOMEPHOCTAMMU U3MEeHeHUs
CBOWCTB 3/1eMEHTOB M 06pa30BaHHbIX VMW BELLECTB B Nepuogax u
rpynnax.
XapaKTepucTuKa 3/1eMEHTOB MaslbIX 1 60NbLINX NEPUOLOB MO UX
nonoxeHuto B Mepuognyeckoi cucteme A. V. MeHaeneesa

OcHOBHble Teopun  PopMynMpoBaHME 3aKOHOB COXPaHEHMS MacChbl BELLECTB M MOCTOSH-

XUMUK CTBa COCTaBa BELLECTB.
YCcTaHOBKa NPUUYNHHO-CNEACTBEHHOW CBA3M MeXAy COAepXXaHUEM
3TUX 3aKOHOB M HaNUCaHWEM XUMUYECKMX (HOPMYN N YPaBHEHWIA.
YCTaHOBKaA 3BO/MHOLMOHHOW CYLLUHOCTM MEHEeNeeBCKOM U COBPEMEH-
HO hOopMYNMPOBOK Nepuoamnyeckoro 3akoHa . . MeHgeneesa.
O6bsACHEHME (hM3MYECKOr0 CMbICNa CUMBOMMKMA NEPUOANYECKON
Tabnuubl XMMUYECKMX anemeHToB . V. MeHaeneesa (HOMeEPOB 3ane-
MeHTa, nepuoga, rpynnbl) U yCTaHOBKA NPUUYNHHO-CNEACTBEHHO
CBSI3WM MeXAy CTPOEeHMEM aToMa M 3aKOHOMEPHOCTAMU U3MEHEHMS
CBOWCTB 3/1EMEHTOB U 06pa30BaHHbIX VMW BELLECTB B Nepuogax
rpynnax.
XapakTepucTuka 3neMeHTOB ManbiX 1 60MbLINX NepruogoB Mo MX

BaxHenwwme XapaKTepucTuka coctaBa, CTPOEHUS, CBOMCTB, NOMYYEHUS U NpuMe-

BelllecTBa 1 HeHns BaxkKHelwmx meTtannos (A un Il A rpynn, antoMuMHUS, Xenesa, a

maTepuansl B €CTECTBEHHO-HAY4YHOM MNpogunie 1 HEKOTOPbIX d-3/1EMEHTOB) U UX
COE[IMHEHWI.

XapakTepucTrKa cocTaBa, CTPOEHNS, CBOMCTB, MOYYeHUs 1 npuMe-
HeHus BaxkHenwwmx HemeTannos (VI A, VIA VArpynn, a Takxe
asota u gocopa, yrnepoga v KpeMHuUs, BOAOpPoAa) 1 ux
COeAUHeHNA. XapaKTepucTmnka coctaBa, CTPOEHMUS, CBOWCTB,
NONYYEHUS N NPUMEHEHNSA BaXKHEMLLMX KNacCoB YrneBo40p040B
(ankaHoB, UMK/0a/IKa- HOB, aJIKEHOB, a/IKWHOB, apeHOB) U UX
Hanbosiee 3Ha4YMMbIX B HAPOLHOXO3AMCTBEHHOM [/1aHe
npeacTaBUTENeN.

AHanornyHasa xapakTepucTuka BaKHeWmnX npeactaBuTenien apyrux

XvMunYeckunin A3blK  icnonb3oBaHne B y4ebHOl M NpogecCnoHanbHOWK AeATeNbHOCTH
1 CUMBOJIMKA XUMUYECKUX TEPMUHOB 1 CUMBOJIUKM.
Ha3BaHWe M3y4YeHHbIX BELLECTB MO TPUBUANbHOW WM MEXLYHapOaHOM
HOMeHK/IaType 1 OTpaXKeHWe cocTaBa 3TUX COefJMHEHWI C NMOMOLLbLHO
XUMUNYECKUX (hopMYyII.
OTpaxKeHne XMMUYECKNX MPOLLECCOB C MOMOLLbIO YpaBHEHUA XUMU-
YECKMX peakuuii



XnMunyeckue
peakumm

XNMNYeckuin
3KCMEPUMEHT

XnmMmnyeckas
NH(opmauus

PacyeTbl no
XUMNYECKNM
(hopmynam u
ypaBHeHUAM
MpodhunbHoE K
NpogeccroHaIbHO
3Haunmoe
cofep>kaHue

OO6bsACHEHME CYLLIHOCTM XMMUYECKMX npoueccoB. Knaccugukaums
XUMUYECKUX peakLmil No pasfinyHbIM MpU3HaKam: Yuciy U cocTaBy
NPOAYKTOB W peareHToB, TeMN0BOMY 3peKTy, HanpaBneHuto, dase,
HaIMuMK0 KaTanmsatopa, U3MEHEHUIO CTEMeHel OKUCNEHNS 3NeMeH-
TOB, 06pa3yHLLNX BeLLECTBa.

YcTaHOBKa MPU3HAKOB OOLLEr0 M pa3fIvyHOro B TUMONOTMN peakLmil
NS HEOPraHNYeCKO 1N OpraHMYecKon XMMmnn.

Knaccugpumuymkaumns BeLLECTB 1 NMPOLIECCOB C TOYKWN 3pPEHNUS

OKWUCNEHUS-BOCCTaHOBNEHUS. CocTaBneHUe YpPaBHEHWIA Meaknuin ¢
BbINONHEHNE XMMWUYECKOrO 3KCMEPUMEHTa B NO/IHOM COOTBETCTBUM C

npasunnamy 6e30MacHoOCTM.

Hab6ntogeHune, ukcauus n onucaHue pesynbTaToB NPOBEAEHHOTO

MpoBeseHMEe CaMOCTOATE/IbHOTO MOMCKa XMMUYECKOW NUH(opMaLmn ¢
NCMOMb30BaAHNEM Pa3/IMYHBIX UCTOYHUKOB (Hay4YHO-NONYNAPHbIX
n3haHni, KOMNbIOTEPHbIX 6a3 faHHbIX, pecypcoB NHTepHeTa).
icnonb3oBaHMe KOMMbIOTEPHBLIX TEXHOMNOMNIA Ans 06paboTKu ©

YcTaHOBKa 3aBUCMMOCTM MEX[Y KaYeCTBEHHOW WM KOMMUYECTBEHHOW
CTOPOHAMMN XUMWUYECKNX 0OBEKTOB N NPOLECCOB.

PelLieHMe pacyeTHbIX 3aday Mo XMMUYECKUM opmynam U ypaBHe-
HUSAM

OO6bACHEHME XUMUYECKUX SIBNEHWUIA, NPOUCXOASLLINX B Npupoae, ObITy
 Ha NPOW3BO/CTBE.

OnpeaeneHne BO3MOXHOCTEN NMPOTEKAHMSA XMMUYECKMX MpeBpaLLie-
HWI B pa3/INyHbIX YCIOBUSAX.

CobntoaeHne NpaBun 3KOMOMMYECKN rPpaMOTHOrO NOBeAeHNs B OKPY-
XatolLen cpege.

OLEHKa BMSHUA XUMWUYECKOr0 3arpsisHEHNS OKPYXKatoLLein cpefbl Ha
OpraHu3m 4enoBeKa v ApYrue XuBble OpraHn3Mbl.

CobntogeHne npasua 6e30MacHOro obpalleHnst ¢ roproYMMmn 1 TOK-
CUYHBIMI BelLecTBaMK, NabopaTopHbiM 060pyAoBaHMeM. MoAroToBKa
PacTBOPOB 3afjaHHOI KOHLIEHTPaUUN B ObITY M Ha NPOM3BOACTBE.
KpuTuyeckas ougHKa 4OCTOBEPHOCTM XUMUYECKON UH(opMaLmK,
MOCTYNatoLWen 13 pasHbIX MCTOUYHMNKOB



YUYEBHO-METOANYECKOE u matepuansHo-texHunueckoe
OBECMEYEHUE MPOrPAMMBI YYEBHOWN ANCLIMNHBI «<XUMIAS»

OcBOeHVe MporpaMMbl Y4eOHON AMCUMNAMHBLI «XUMUS» NpegnonaraeT HaaMyue B Mpo-
(heccMoHanbHOM 06pas3oBaTe/IbHON OpraHuM3aunMn, peanusytowein obpasoBaTesibHy0 Mpo-
rpaMmy cpegHero obuiero obpasoBaHus B npefdenax ocsoeHusi OMOIM CIO Ha 6a3e OCHOB-
HOro ob6uero o6pa3oBaHUsi, KabuHeTa XWMUM C flabopatopuel, B KOTOPOM MMeEeTCs
BO3MOXHOCTb 06€ecrneunTb CBOOOAHBIA JOCTYN B IHTEPHET BO BPeMs y4ebOHOro 3aHATUA U B
nepuog BHey4YebHON fesTe/IbHOCTM 06yyatoLwmxcs.

MomelleHre KabuHeTa AO/MKHO YAO0BNETBOPATb TpeboBaHMAM CaHMTapHO-3NUAEMUO-
nornyeckmx npasmn n HopmatueoB (CaHlMuH 2.4.2 Ne 178-02) 1 6bITb OCHALLEHO TUMOBbLIM
060pyaoBaHMeM, YKazaHHbIM B HACTOALWMX TpeboBaHMAX, B TOM YKC/e CneLmani3vpoBaHHOM
yuebHOIn Mebenbto 1 cpeacTBaMy 06YYeHUs, 4OCTAaTOUHbIMU A1 BbINONHEHNS TpeboBaHUI K
YPOBHIO NMOATOTOBKM 00YyYaroLLMXCS.

B coctaB y4ebHO-METOANYECKOrO M MaTepuanbHO-TEXHUYECKOrO OCHalleHUs KabuHeTa
XUMUW BXOLAT:

MHOTO(hYHKLMOHabHbIA KOMMNIEKC npenojasatens;

HaTypasibHble 00beKTbl, MOAeNu, NPUeopPbI N HAboPbl /19 NOCTAHOBKM [EMOHCTPALMOHHOr0
N YHEHNYECKOTO 3KCMEPUMEHTE;

peakTuBbl;

MepeyHN OCHOBHOM W AONOMHUTENIbHON Y4ebHON NUTepaTyphl;

BCriomoraTenibHoe 060pyj0BaHNE U UHCTPYKLUN;

OM6NNOTEYHbIN (DOHA,.

B 61bnnoTeuHblin (hoHA BXOAAT YYEOHUKU K y4yebHO-MeToan4vecKne komnnekTol (YMK),
PEKOMEH[OBaHHblE WM JONYLEHHbIE [ANA WCMO0Mb30BaHMS B MPO(ecCMOHaNbHLIX 06-
pa3oBaTe/lbHbIX OpraHuM3auusax, peausytownx obpa3oBaTe/lbHY0 NporpaMMy CpeaHero
obulero obpasoBaHus B npedenax ocsoeHus ONOIM CIMO Ha 6a3e OCHOBHOro 06Liero 06-
pa3oBaHms.

B npouecce 0CcBOeHMS Mporpammbl Y4eOHON AUCUUMAUHBI «XUMUS» CTYLEHTbl [O/KHbI
MMETb BO3MOXHOCTb [JOCTYMa K 3MEKTPOHHbIM YYeOHbIM MaTepuanam no XUMUW, WUMELD-
Wwymea B cBO60AHOM focTyne B ceTu VHTepHeT (3NEeKTPOHHLIM KHWFaM, MpakTUKymam,
TecTam, matepuanam EM3 mn gp.).



PEK'OV! -A0YEMAA INTEPATYPA

[na cTyneHToB

Mabpuenan O C .Tp - N.Ir. Xvmua gns cneymanbHOCTEN eCTeCTBEHHO-HAyYHOro
npoguns: y4ebHuK g .. _ yoexxaeHuin cpef.npod. obpasosaHuns. — M., 2014,
Ona npenofaHa.T-

denopa 3aKOH 0T 29.11.2012 Noe 273-®3 «O6 o06pa3oBaHMM B Poccuickom
®epnepavumn

Mpuka3 MuHucTepcTBa 06pa3oBaHNA U Haykm P® ot 17.05.2012 Ne 413 «O6 yTBEpXAEHWN
(hegepaTbHOro rocyaapCTBeHHOro 06pa3oBaTe/lbHOrO CTaHAapTa cpefHero (MosHOro) o6Luero
06pa30BaHUs».

Mpuka3 MuHucTepcTBa 00pa3oBaHus M Haykn P® ot 29.12.2014 Ne 1645 «O BHeceHwu
n3veHeHWn B MNpukaz MuHUCTepcTBa 006pazoBaHns 1 Haykum PP ot 17.05.2012 Ne 413 “O6
YTBEPXAEHUN  (heflepa/lbHOr0  rocyfapCTBEHHOrO 06pa3oBaTeflbHOr0 CTaHAapTa CpefaHero
(nonHoro) obuero o6pa3oBaHnN”».

Mucbmo [enapTaMeHTa rocyfapCTBeHHON MOMUTUKK B clhepe MOAroTOBKM paboumx Kagpos u
ANO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHfauum Mo opraHusaumm
MONyYeHUs cpefHero o6LLero o6pasoBaHus B Npeesiax 0CBOeHUs 06pa30oBaTe/ibHbIX Mporpamm
cpefiHero nNpoteccnoHanbHOro 06pasoBaHmMst Ha 6a3e OCHOBHOMO 06LLEro 06pa3oBaHUA C YUYETOM
TpeboBaHWIn (PefepasibHbIX TOCYAapCTBEHHbIX 06pa3oBaTe/lbHbIX CTaHAApPTOB M MOJTyYaeMon
npogeccum Unu cneumnanbHOCTU CpesHero nNpoQeccMoHaNbHOro 06pasoBaHmsy.

Fa6puensH O.C., Jibicosa .. XUMMS: KHUra gna npenogasatens: yyeb.-MeTof, nocobue.
— M., 2012.

Fa6puensH O.C. n ap. XUMUA 415 NPOGeccnii U crneumanbHOCTe TEXHUYECKOro npodmns
(3neKTpoHHOE MPUIIOXKEHME).

VHTepHeT-pecypcehl

www.pvg.mk.ru(onumnuaga «Nokopn BopobbeBbl ropbl»),
www.hemi.wallst.ru(O6pa3oBaTe/ibHbIin CaNT 415 LLKOSIbHUKOB «XUMUS»),
www.alhimikov.net(Q6pa30BaTenbHbm caiiT Ans LWKONbHUKOB).
www.chem.msu.suQneKTpoHHaa 6ubnnoTeka no xvmmmn).
www.enauki.rufUHTepHeT-n3gaHve gnsa yuuteneid «ECTECTBEHHbIE HAYKU»),
www. 1September.ru(MeToguyeckas raseta «lepBoe CEHTAGPA»),
www.hvsh.rurvpHari «Xumns B LLKONE»).

www.hii.ruQKypHan «XuMusi 1 XXnN3Hb»),
www.chemistry-chemists.c 0 T (3M1EKTPOHHbIN XXypHaN «XUMUKA N XUMUS»).
www.biblioclub.ru
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