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1. IOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma oGmieoOpazoBarenbHoN yueoHou nucuuminabl OY J1.09. Xumus
npenHa3HayeHa JJis u3ydeHust XxuMuu B [IpubpexxHeHCKOM arpapHoM Kosuiemke ((humman)
OI'AOY BO «K®Y um. B.M. Bepnaackoro», peaiusyromero o0pa3oBaTebHYIO
nmporpamMMmy cpeaHero oOiiero oOpa3oBaHus B IpeJeiaaX OCBOCHUS OCHOBHOM
npodeccuonanbHoil oOpazoBarensHOi mporpammbl  CIIO (OIIOIT CIIO) nHa 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHusl MIPH MOJATOTOBKE CIEIIMAIMCTOB CPEIHETO 3BEHA.

Pabouas mporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegHero ooImiero
oOpa3oBaHusl, MPEIbIBISEMbIX K CTPYKTYpE, COJEPKaHMIO M pe3yJibTaTaM OCBOEHUS
yueOoHoi nuctmmuimael OY1.09. Xumwus, 1 B COOTBETCTBHMH C PekomeHmanusMu IIo
OpraHu3allid TOJYYEHHUs CpeAHero oO0mero oOpa3oBaHUS B Mpeaenax OCBOCHUS
o0pa3oBaTeNbHbIX MpOrpamMM CpelHero MnpodecCuoHaNIbHOrO 00pa3oBaHUs Ha 0Oaze
OCHOBHOTO 00111eT0 00pa3oBaHus C y4eToM TpeOoBaHUM (heepalbHbIX TOCYyAapCTBEHHBIX
o0pa3oBaTENbHBIX  CTaHAAPTOB M MOJy4aeMOMl  CHEHUATbHOCTU  CPEIHEro
podeccHoHaIbHOTO 00pa3oBaHus (MUChMO JlernapTaMmeHTa rocyJapCTBEHHOM MOJUTHKHU B
chepe nmoaroroBku padounx kaapos u 1O MunoOpuayku Poccun ot 17.03.2015 Ne 06-
259);c yuérom KoHmenmuu mpenojaBaHus XuMuH B Poccuiickoii ®Deneparnuu,
YTBEp)KIAEHHOU pacnopsbkeHreM llpaBurtenscTBa Poccuiickonn @enepanun Ot 9
anpeinsa 2016 r. Ne 637-p, [IpumepHOii OCHOBHOM 00pa30BaTEIbHON MPOrPAMMBI CPETHETO
oOmero oOpa3oBaHus, 0J00peHHOU penieHreM (denepanbHOro y4eOHO-METOAUYECKOro
oObequHeHus1 mo obmemy oOpa3zoBaHuio (mpotokon ot 28 uroHs 2016 r. Ne 2/16-3) ;
[Ipukaza MunuctepcTBa oopazoBanusi U Hayku Poccuiickoit @enepamnuu ot 17 mas 2012
roga Ne 413 «O6 ytBepxkiaeHuu (enepabHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero odiero oopa3oBaHus» ¢ u3MeHeHussMH oT 29 nekadps 2014 rogaa, 31
nekabps 2015 roma, 27 wmrons 2017 roma Ne 613 « O BHeceHUM W3MEHCHUH B
(denepanbHbIi  TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM  CTAHIAPT CPEIHEr0  OOIIero
oOpa3oBaHUs, YTBEPXKIEHHbIM TpUKazoM MuHUCTepcTBA 00pa3oBaHUs W HAyKH
Poccutickon ®@eneparuu ot 17 masg 2012 roma Ne 413y.

Conepxanue paboueit mnporpammbl  ydyeOHOM aucuumuimabl OV ]J[.09.Xumus
HaIpaBJICHO HA IOCTUKEHUE CIEIYIOMUX IeJIeH:

-popmupoBanue y oOydYaronmxcsi YMEHHUS OIEHUBATh 3HAYUMOCTh XHUMHYECKOTO
3HAHUSA JJIS1 KQXKI0TO YEJIOBEKa;

-opMupoBaHue y 00yHAIOIINXCS IEJIOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMUU
B CO3J]JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA; YMEHUS OOBSCHATH
OOBEKTHI M TMPOIECCHl OKPYXKAIOIIEeH JeHCTBUTEIBHOCTH: IPUPOJIHON, COIMATIBLHOM,
KYJIbTYPHOI, TEXHUYECKON CPEAbl, — UCIOJIb3YS ISl ITOTO XUMUYECKHUE 3HAHMUS;

-pa3BUTHE y OOy4YarOUIUXCSd YyMEHUW pasnuyaTh (aKThl U OIICHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh MX CBSI3b C KPUTEPUSIMHU OILICHOK U CBS3b KPUTEPHUEB C
OTIPE/ICICHHOM CHCTEMOM IIEHHOCTEH, (opMyJIUpoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
TO3UIINIO;

- MpUOOpeTEeHNE 00YUAIOIIMMUCS OMBITa Pa3HOOOPA3HOU JESITEIHLHOCTH, MO3HAHUS U
CaMOMO3HAHMS;, KIIOYEBBIX HABBIKOB, HMEIONIMX YHUBEPCAJIbHOE 3HAYCHUE A
Pa3IUYHBIX BUJOB JIESATEIBHOCTH (HABBIKOB pEIICHUS TPOOJIEM, MPUHATUS PEIICHUM,



MOKCKa, aHalu3a W 00paboTku WHGOpPMAIMU, KOMMYHHUKATUBHBIX HABBIKOB, HAaBBIKOB
W3MEPCHUM, COTPYIHUYECTBA, OE30MAaCHOTO OOpAIEeHUs C BEIIECTBAMHU B MOBCEIHEBHOU
YKU3HU).

B mporpammy BKIIIOYEHO COJEp)KaHWE, HANpPABICHHOEC Ha (OPMUPOBAHUE Y
oOydJaronmmxcsi KOMIETSHITNH, HeOOXOAUMBIX i kadecTBeHHOro ocBoeHus OITOIT CITO
Ha 0a3e OCHOBHOTO OOIIET0 0Opa30BaHUS C MOJYYCHHEM CPEIHETO OOIIero 0Opa3oBaHUs;
MpPOTpaMMBbl  TTOATOTOBKUA KBATH(DHUITMPOBAHHBIX Pa0dOUYMX, CIYXKAIIUX, MPOTPAMMBI
noarotoBku cneruanuctoB cpeanero 3sena (IMIIKPC, IIICC3). Ilporpamma ydeOHOM
muctuiuinabl OY J1.09. Xumust aBisieTcsi OCHOBOM sl pa3paboTKu pabouux Mporpamm, B
KOTOphIX  MpodeccuoHalbHbIe  00pa3oBaTelIbHbIE  OpraHU3allMM,  pPeaTU3yIoUIue
o0pa3oBaTeNbHyI0 MPOrpaMMy CpETHEro oO0miero oOpa3oBaHUs B Ipejesiax OCBOCHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTO 00111er0 00pa30BaHusl, YTOUHSIOT CoJiepKaHUE yueOHOTO
MaTepualia, TOCJIeIO0BAaTEIbHOCTh €ro HW3Y4YeHHUs, paclpefereHue Y4YeOHBIX YacoB,
TEMaTUKy pedepaToB, BUIbI CAMOCTOSTEIBHBIX PAa0O0T, YUNUTHIBAS CHEIU(UKY TPOTrpaMM
MOATOTOBKHY KBATU(HUITMPOBAHHBIX PaOb0UYMX, CITYKAIIUX U CIEIUATMCTOB CPEIHETO 3BCHA,
ocBamBaeMol mpodeccuu WM CIenuaabHOCTH. [IporpaMma MOMXET HCIOJBb30BaThCS
IpYTUMHU  TIPO(EeCCHOHATBHBIME 00pa30BaTEIBHBIMUA OPTAaHU3ANMSIMH, PEaTU3YIONUMU
0o0pa3oBaTeIbHYI0 MPOTpaMMy CpeAaHero oOiiero o0pa3oBaHHs B MpeaeiaxX OCBOCHUS
OIIOIT CTIO na 6a3e ocaoBHoro o6iiero oopaszosanus (ITITKPC, ITIICC3).



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOU JUCIHUILIVHBI
OV 1.09. XUMMUs

XuMus — 93TO HayKa O BEIIECTBAaX, WX COCTaBE M CTPOEHUHU, CBONCTBAaX U
IpPEBpAIICHUAX, 3HAYEHHMM XUMUYECKUX BEIIECTB, MAaTepuajoB M MPOLECCOB B
IPAaKTHYECKON aedarenbHocTH 4denoBeka. CopaepikaHue o01eo0pa3zoBaTesIbHON y4eOHOM
auctuminael Xumus B [IpubpeskHeHckoMm arpapHoM koJutemske (puauan) GIrAOY
BO «K®Y wum. B.W. Bepnaackoro», HampaBiIeHO Ha YCBOEHHE OOyYalOIIUMUCS
OCHOBHBIX TOHSTHH, 3aKOHOB M TEOPUN XUMHUU; OBJQJCHHE YMEHUSMU HaOIIOAaTh
XUMHUYECKUE SIBICHUS, MTPOBOAUTH XUMUYECKUN SKCIIEPUMEHT, MPOU3BOIUTH PacueThl Ha
OCHOBE XMMHUYECKHUX (hOPMYJ BEIIECTB U ypaBHEHUN XMMHUECKHX peakiuil. B mporecce
U3YYCHUS XUMHH Yy OOY4YaloIIMXCsl pa3BUBAIOTCS TIO3HABAaTEIbHBIE HMHTEPECHl U
MHTEIJICKTyallbHbIE CHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIBHOM HPUOOpPETCHHS
3HaHUW N0 XMMHMHM B COOTBETCTBUU C BO3HUKAIOIIMMU KU3HEHHBIMU NpobiieMaMu,
BOCIIUTHIBAETCSl OEPEKHOE OTHOIIECHUS K MPUPOJIE, TOHUMAHUE 3I0pOBOro o0pa3a KU3HHU,
HEOOXOMMOCTHU MPEAYIPEKICHUS SBICHUIN, HAHOCALIMX BPE] 310POBbIO U OKPY KaroUIei
cpexe.

OHM OCBauMBaIOT MPUEMBl T'PAMOTHOTO, OE30IaCHOIO HCIOJIb30BAHUS XUMHYECKHX
BELIECTB U MaTEPHUAJIOB, IPUMEHSEMBIX B OBITY, CEILCKOM XO3SIIICTBE U Ha MPOU3BOJICTBE.
[Ipu cTpYKTYpHpOBaHUM COAEpKaHUS OOIIE00pa30BATEIBLHOIO y4eOHOro MpeaMeTa Jis
npo(dhecCHOHATBHBIX 00Pa30BaTENbHBIX OPTaHU3AlNN, PEATU3YIOMINX 00pPa30BaTEIbHYIO
nporpammy cpeaHero oomero oopazoBanus B npenenax ocsoenus OIIOIT CIIO na 6aze
OCHOBHOTO 00111eT0 00pa30BaHusl, YIUTHIBATACh OOBEKTUBHAS PEATHbHOCTh — HEOOJBIION
00BEM YacoB, OTHYIIEHHBIX Ha W3yYECHHE XUMHUU M CTPEMJICHHE MaKCUMaJbHO
COOTBETCTBOBATh HJESM pa3BUBaroiero oOyudeHus. [loaTomy TeopeTHdeckue BOIPOCHI
MaKCHUMaJbHO CMEIIEHBI K Ha4ally M3yYeHHUsl TUCIUIUIMHBI, C TEM YTOOBI MOCIEAYOIUI
(dakTHUeCKUl MaTepual pacCMaTpPUBAJICS HAa OCHOBE HW3YYEHHBIX Teopuid. Peanmzarius
JeNyKTUBHOTO MOJX0/a K U3YYEHHIO XUMHUHU CHOCOOCTBYET Pa3BUTHIO TAKUX JIOTUUYECKUX
orepaluil MbpIIUICHHS, KaK aHaJIU3 U CUHTE3, 0000IIeHNe U KOHKPETH3allHsl, CPABHEHUE U
aHaJIOTHs, CUCTeMaTHU3allus U Kilaccu(uKalus u ap.

N3yyenne xumuu B  Npo(EecCHOHATBHBIX  00pa30BaTEIbHBIX  OpraHU3aLUsX,
peanu3yrnmx o0pa3oBaTeIbHYI0 IPOrpaMMy CpeIHero 00IIero 00pa3oBaHus B IIpeaeiiax
ocoerusi OIIOIT CIIO na 06a3e oOcCHOBHOro o0miero oOpa3oBaHMs, HMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT Mpo¢uis MNpoPecCHOHAIBHOIO 00pa3oBaHusA. ITO
BBIPAXKACTCSI B COJEP)KaHUU OOy4YeHHS, KOJMYECTBE YacOB, BBIJCISIEMBIX Ha H3y4YCHHE
OTJIENBHBIX TEM MPOrPaMMBI, TIIyOHMHE WX OCBOSHHS 00YyUaIOIMMUCS, 00beMe U XapaKkTepe
MPAKTUYECKHUX 3aHATUHN, BUAAX BHEAYAUTOPHON CAaMOCTOSITEIbHON pabOThI 00yUarOIIHXCSI.
[Ipu ocBoenun mnpodeccuit CIIO wu cnenumansHocTeid CIIO ecTecTBEHHO-HAy4YHOIO
npoduiist npodecCHuoHaNBHOTO 00pa30BaHUs XUMUS U3ydyaeTcs Ha 6a3o0BoM ypoBHe OI'OC
cpeaHero oo1ero oopazoBanus, npu ocBoeHuu npodeccuii CITO u cienmanpHocTeit CI10
TEXHUYECKOTO mpoduiisi TpodecCHOHATFHOTO O00pa30BaHUS XUMHUS H3ydaeTcs Oosee
yrayOJIeHHO Kak npoduiibHas yuyeOHast TUCIUILINHA.

[Tpu ocBoenunu npodeccuit CI1O u cnenmanprocTeit CI1O cornumanbHO-3KOHOMUYECKOTO
npoduns, cnemuanbHocTer  CIIO  rymanutapHoro mpoduiass — paccMaTpuBaeTcs
XUMHUYECKUNA KOMIIOHEHT €CTECTBEHHO-HAyYHOTo OOpa30BaHMs B Mpefesiax H3y4uyeHUs



yueoHoi aucturmuabl OY]J[.09. Xumus npeaMetrHon obnactu «EcTecTBEHHBIE HAayKu
®I'OC cpeanero obmiero obpazoBanus. Crenudpuka U3ydeHHs] XUMUU MPH OBIIAJCHUH
npodeccusMi U CIEUUATBbHOCTAMU TEXHHUYECKOTO MpOo(uiIs OTpakeHa B KaXII0M Teme
paznena «Coxaepxanue ydeOHOM ucHuIUMHbD B pyOpuke «lIpodunbHbie u
npo(ecCHOHANbHO 3HAUYMMBIE 3JEMEHTHI COICpPKAHUM». JTOT KOMIIOHEHT peallu3yeTcs
NpU MHIWBUIYATbHOM CaMOCTOSITENbHON paboTe oOydaromuxcsi (Hamucanuu pedeparos,
MOATOTOBKE COOOIIECHUM, 3alIUTE MPOEKTOB), B Ipoliecce y4eOHOW IEATENbHOCTU O]
PYKOBOJICTBOM  MpernojaBareiss  (BBINOJHEHWH XHMHUYECKOIO  JKCHEPUMEHTa —
7a00paTOPHBIX OMBITOB U MPAKTUYECKUX PabOT, PEIICHHUU MPAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHbBIX 3a7a4 U T.1.).

B conmepxkanum ydeOHOM JUCHUIUIMHBI JJIi €CTECTBEHHO-HAYYHOTO Mpoduiis
npodeccoHanbHO 3HAYMMBIM KOMIIOHEHT HE BBIJIEICH, TaK KaK BCE €ro CojAepKaHue
ABJISIETCST MPO(GUIBLHO- OPHUEHTHUPOBAHHBIM M HOCUT NPO(PECCHOHANBHO 3HAYMMBIM
XapaKTep.

B  mpomecce  u3ydeHHMs] ~XMMHUM ~ TEOPETUYECKHE  CBEICHHS  JIOMOJHSAIOTCS
JEMOHCTpAllUSIMH,  JJaOOPaTOPHBIMU  ONBITAMH W NPAKTUUYECKUMU  3aHSATHUSIMHU.
3HAUUTEIbHOE MECTO OTBOAMTCS XHMMHUYECKOMY OJKcrnepuMeHTy. OH OTKpbIBaeT
BO3MOKHOCTh (OPMHPOBATh y OOYYAIOIIMXCS CHEHHUAIbHBIE MPEIMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMU, BBIOJIHATH MPOCThIE XUMUYECKHUE OMBITHI, YUYUTh OE30MTaCHOMY U
AKOJIOTUYECKH TPaMOTHOMY OOpAIeHHUIO C BEIIECTBAMH, MaTepualaMu U IPOLEcCaMH B
OBITY M Ha IPOU3BOJICTBE.

Jlist  opraHu3ali  BHEAYJUTOPHOM CaMOCTOSITENIBHOW pabOThl  OO0ydYaroImmxcs,
opnaneBaronux mpodeccusimu CIIO u cnemumansHOcTsIMU  CIIO  TexHHMuYeckoro u
€CTECTBEHHO-HAYYHOIro mnpoduieli mnpodecCHOHAIBbHOr0 00pa30BaHusA, IPEICTaBJIECH
MpPUMEPHBIA TepedYeHb JOKIAI0B, WHIAWBUIYAIbHBIX MPOEKTOB. B mpolecce uzyueHus
XUMUU BaxHO (QopmupoBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTh OOYyYaroluxcs.
[TosToMy mnpu OpraHu3ali CaMOCTOSITEIBLHON pabOoThl HEOOXOAMMO AaKIEHTHUPOBATh
BHMMaHHe OOy4Jaronuxcs Ha nmoucke uHpopmaluu B cpeAcTBax maccmeauna, Muartepuere,
y4eOHOM W CHenuagbHOM JIUTEpaType C COOTBETCTBYIOIIMM OdopMiieHUEM U
MIPEICTABICHUEM PE3YJIbTaTOB.

N3yuenne oOuieobpazoBarenbHoi  yueOHoM  aucturmimabl  OY.09.  Xumus
3aBepIlaeTca MOABEACHUEM HUTOTOB B (popme nudgepeHIMpoBaHHOIO 3auyeTa B paMKax
MIPOMEKYTOUHOM arrectauuu oOyvaromuxcst B mporecce ocBoeHusi OIIOII CIIO ¢
nmoaydeHuremM cpeanero oomiero oopazosanus (IITIKPC, TITICC3.)

B pesynbraTe nzydenusi XumMun Ha 6a30BOM ypOBHE 00YUaIOMUICS JOJIKEH:

3HATH:

- BaXHEUIIME XUMUYECKUE TIOHSITHS: BEIIECTBO, XWMUYECKHM JJIEMEHT, aToM,
MOJICKYJIa, OTHOCHUTEJIbHBIC aTOMHAss M MOJICKYJISIpHAs MAacChl, WOH, aJUIOTPOIHS,
M30TOMbI, XUMHYECKas CBA3b, AJIEKTPOOTPUUATEIBbHOCTh, BAJEHTHOCTb, CTEIECHb
OKHUCJICHUS, MOJIb, MOJISIpHAsI Mmacca, MOJISIPHBIN o0BbeM, BELIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPHI, JJIEKTPOIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs JIMCCOLMAIUS, OKHUCIUTENb U BOCCTAHOBHUTENb, OKUCIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOM HS(PGEKT peakiuu, CKOPOCTh XHMHYECKOM  peakiuu,
KaTajiu3, XUMHUYECKOE paBHOBECHE, YIJIEPOJIHBIN cKeneT, (yHKUHOHAJIbHAs TpYIa,
M30MepHUsi, TOMOJIOTHS;



- OCHOBHBIE 3aKOHbl XHWMHH: COXPAaHEHUs MAacCChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
NEPUOJNYECCKUIN 3aKOH;

- OCHOBHBIE TEOPUM XHMHUHU: XHUMHUYECKOW CBSI3HM, JJICKTPOJUTHUYECKON TUCCOIUALINH,
CTPOCHUSI OPTaHUYECKUX COCIMHEHUM;

- B)KHEWIIINE BEIIECTBA U MAaTepHUAIbl: OCHOBHBIC METAJUIbl U CIUIABBI; CEpHasi, COJsHas,
a30THAasT W YKCYCHasl KUCIJIOTHI; IIEJI0OYM, aMMHaK, MHUHEpaJbHbIE YJIOOpPEHUs, METaH,
STUJIEH, alleTWIeH, O€H30J, JTaHOJ], >KUpPbI, MbLIA, TJIOKO3a, caxapo3a, Kpaxmal,
KJIeTYaTKa, OCJIKH, UCKYCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA, KAy4YyKH, I1JIACTMACCHI;
YMeETh!

- Ha3blBaThb M3YyYEHHbIE BEIIECTBA MO '"TPUBHAIBHOW' WIM MEXAYHAPOIHON
HOMEHKJIATypE;

- ONpPEACNATh: BAJEHTHOCTb W CTENEHb OKHUCICHHUS XHUMHYECKHX JJIEMEHTOB, THII
XUMHAYECKOM  CBA3M B COCIMHEHUSX, 3apsA] HMOHA, XapakTep Cpelbl B BOJHBIX
pacTBOpax  HEOPraHWYECKUX  COCJAUHEHUH, OKHUCIIUTEIb U BOCCTaHOBUTEIb,
MIPUHAJIJICAKHOCTD BEILIECTB K PA3JIMUHBIM KJIacCaM OPTaHUYECKUX COCAMHEHU;

- XapakTepu30BaTh: AJIEMEHTHl  MajblX IMEPUOJOB MO MX TMOJOXKEHUI0 B
Ilepumogmueckoit  cucteme J[.M. MenneneeBa;, oOmme XUMHYECKHE  CBOMCTBA
METAJJIOB, HEMETAJIOB, OCHOBHBIX KJAaCCOB HEOPraHUYECKUX U OPraHUYECKHUX
COCIMHEHUI; CTPOCHUE U XMMHUECKHE CBOMCTBA M3YUCHHBIX OPraHUUYECKUX COCIMHEHUN;
- OOBSICHSITh: 3aBUCUMOCTH CBOMCTB BEILIECTB OT WX COCTaBa W CTPOCHUS; TMPUPOIY
XUMHYECKON CBSI3U (MOHHOW, KOBAJEHTHOM, METAJUIMYECKOW), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOMN peaKIMy U MOJOKEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3IUYHBIX (aKTOPOB;
- BBIIOJIHATH XUMHUYECKHH  JKCIEPUMEHT IO  PACHO3HABAHUIO BAYKHEUIIIHNX
HEOPTraHUYECKNX U OpPraHUYECKUX BEUIECTB;

- TIPOBOJIUTH CAMOCTOSATENbHBIN MOUCK XWMHUYECKOW HMH(POpPMalUU C HUCIOJIb30BaHUEM
Pa3IUYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3IaHUM, KOMITBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB HNurtepHera); UCIIOIb30BaTh MPUOOPETEHHbIE 3HAHUS W yMEHUS B
MPaKTUYECKON JeATeIbHOCTU U MIOBCEAHEBHOM KU3HU JJISI:

- OOBACHEHUS XHUMHYECKUX SBJICHUN, MPOUCXOJAIIUX B NpUpoJe, ObITY U Ha
MIPOU3BOJICTBE;

- OIpeJeNieHuss BO3MOXKHOCTU TMPOTEKaHUS XUMHUYECKUX TMPEBpALCHUM B PazIMYHBIX
YCJIOBUSAX W OILICHKU HX MOCJEACTBUM;

- DKOJIOTHYECKH TPAMOTHOTO MOBEJICHHS B OKPY>KaIOIeH cpefie;

- OLICHKHU BIIMAHUS XHMHYECKOTO 3arpsA3HEHUs] OKPYXKAIOUIEH Cpeabl Ha OpraHu3M
YCJIOBCKA M JPYTrHe€ >KUBBIC OPraHU3MBbI,

- 0e30macHOro OOpalleHHs] ¢ TOPIOYMMHU W TOKCHYHBIMHU BEIIECTBAMH, JTAOOPATOPHBIM
00opyIoBaHUEM;

- IPUTOTOBJICHUS] PACTBOPOB 33JJaHHOM KOHIICHTPAIIUK B OBITY U Ha TIPOU3BOJICTBE;

- KPUTHUYECKOW OIIEHKH JTOCTOBEPHOCTH XHUMHUYECKON WH(MOpMAIMK, TOCTyMAaomend u3
Pa3HBIX UCTOYHUKOB,;

- TOHMMaHUA B3aMMOCBS3M Y4e€OHOro mpeaMera ¢ OCOOEHHOCTSIMHU TmpodeccHii
u  npodeccuoHaIbHON JESATEILHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS MO JAHHOMY

yueOHOMy mpenmery. (a03ar BBeneH [Ipukazom MunoOpnayku Poccum ot 10.11.2011 N
2643)



3. MECTO YYEBHOM JUCIHUIIJIMHBI B YYUEFHOM ILIAHE

VYueOnas nucuuruimaa OYJ[.09. Xumus sBiserca yuyeOHBIM MPEAMETOM MO BBIOOpY U3
oOsi3atennbHOM mpeaMmeTHO obnactu «EctectBeHHbie Hayknm» DI'OC cpennero obuiero
oOpazoBanusi. B mpodeccrnoHalbHBIX 00pa30BaTEIbHBIX OPraHU3AIMIX, PEATU3YIOLIIUX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro oOImero oOpa3oBaHHsA B Ipeneiax OCBOCHHS
OIIOII CITO na 6a3e ocHOBHOTrO 00ImIero oOpa3oBanus, yueonas aucrumimaa OY1.09.
Xumusa u3ydaercss B obimieoOpazoBatenbHoM mukie ydeOnoro OIIOIT CIIO na 6aze
OCHOBHOro o0OIIero oOpa3oBaHus C TMOJYYEHHUEM CpEIHEro oO0miero oOpa3oBaHUs
(IITTKPC, MIICC3). B yuebnsix mianax [MIIKPC, IITICC3 mecto y4eOHON AUCIUILUIMHBI
OVY1.09.Xumuss — B coctaBe o011e00pa30BaTeIbHbIX YUYECOHBIX JUCIUIUIMH MO BHIOODY,
dbopmupyeMbIX U3 00s3aTeNbHbIX mpeaMeTHbiXx obnacter PI'OC cpeanero oOuiero
oOpazoBanus, s npodeccuit CIIO wmu cnenumansHocteid CIIO COOTBETCTBYIOIIETO
npoduis mpodecCHOHATBHOTO 00pa30BaHUsI.



4. PE3YJBTATHI OCBOEHUS YYEBHOM JUCIUATLIIMHBI

OcBoenne coaepkanust y4deOHoil aucuumuimabl OY/1.09. Xummus, obGecneunmBaer
AOCTHKeHHE 00YYAIIUMHUCS CJIeIYIOIIUX Pe3yabTaTOB:

JINYHOCTHBIX:

-4yBCTBO FOPJIOCTU M YBAXKECHUS K UCTOPHUH U JOCTHXKEHUSIM OTEUECTBEHHOW XMMUYECKOU
HAyKW; XUMUYECKU TPaMOTHOE TIOBEICHHE B MPO(PECCUOHAILHOMN JIEITEIbHOCTH U B OBITY
Mpu 00pallleHNH C XUMUYECKUMU BEIIECTBaMU, MaTepraiaMy U MPOLECCAMMU;

-TOTOBHOCTH K MPOAOHKCHUIO 00pa30BaHUS M TMOBBIMICHHUS KBaTIH(PUKAUA B MU30paHHOMN
MpoeCCHOHATEHON  ACATENPHOCTH W OOBEKTUBHOE OCO3HAHHWE PO XUMHUYECKHUX
KOMIICTCHI[MM B 3TOM;

-YyMEHHUE HCIO0JIb30BATh JOCTUKEHUSI COBPEMEHHON XMMHYECKONW HAYKU U XHUMHUYECKHUX
TEXHOJIOTUN JJIsl TOBBIIIEHUSI COOCTBEHHOTO MHTEJUICKTYaJIbHOIO Pa3BUTHS B BHIOPAHHOM
poeCCHOHATTEHOM ESITEIIbHOCTH;

MeTanpeaMeTHbIX:

-HCI0JIb30BAHKUE PA3JIMYHBIX BUIOB I03HABATEIIBHOM IESITEILHOCTH U OCHOBHBIX

— MHTEIUVICKTYaJIbHBIX ONepanuii (MOCTAaHOBKHU 3a7auyu, (QOPMYIHPOBAHUS THUIIOTE3,
aHajM3a W CUHTE3a, CpaBHEHUS, 00OOIICHHUS, CHUCTEeMaTH3allid, BBISIBJICHUS MPUYUHHO-
CJICICTBEHHBIX CBSI3€M, MOMCKAa aHAJIOroB, (POPMYJIMPOBAHUS BHIBOJOB) JUIsl pEIICHUS
MOCTaBJICHHONW 3aJaud, NPUMEHEHHUE OCHOBHBIX METOJOB TO3HAHUA (HAOIIOIEHUS,
HAay4YHOTO SKCIEPUMEHTA) JJIsl M3YUCHUS] PA3TUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJUMOCTh CTAIKMBATHCS B MpOodeccHoHaIbHON
cdepe;

- HCTOJIb30BAHUE PA3JIMYHBIX HCTOYHHKOB JUIsl TOJIyYEHUS XUMHUYECKON WHMOpMalnH,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JUISl JOCTHXKCHHSI XOpOIIUX pe3yJbTaTOB B
npodeccuoHabHOM cdepe;

npeaMeTHbIX:

-c(pOpMUPOBAHHOCTH MPEJCTABICHUI O MECTE XMMUU B COBPEMEHHOM HayYHOU

KapTHHE MUpPA; TIOHUMAHUE POJIM XUMHUU B (DOPMUPOBAHUM KPYTro30pa U PyHKIIMOHAITBHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS IPAKTUUECKUX 3a]1ay;

-BJIa/ICHUE OCHOBOIIOJIATAIOIIMMHA XMUMUYECKHUMU MOHATHSIMHU, TEOPUSMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  TMOJb30BAHUE XUMHUYECKOM TEPMHUHOJIOTUEH U
CHUMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOIb3YEMbIMH B XUMUU:
HaOJIOJICHUEM, OIHUCAHUEM, HM3MEPEHHEM, SKCIIEPUMEHTOM; YyMEHHE o00padaThiBaTh,
OOBSICHSITH PpEe3yJIbTaThl TPOBEACHHBIX OMBITOB M JejaTh BBIBOJBI; TOTOBHOCTb H
CIIOCOOHOCTH MPUMEHSATHh METO/Ibl TO3HAHUS TIPU PEIICHUU MPAKTUUECKUX 3a/1a4;
-c(hOpPMUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIE OLICHKU W MPOU3BOJUTH PACUETHI
10 XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM;

-BJIaJICHUE TpPaBWJIAMU TEXHUKH OE€30MacHOCTH TMPH HCMOJb30BAHUM XUMHUYECKHUX
BEIIIECTB;

-c(pOopMUPOBAHHOCTH COOCTBEHHOM MO3UITMHU TIO OTHOIICHUIO K XUMUYECKON HH(MOpMaIInH,
MOJTy4aeMOi U3 Pa3HbIX UCTOYHUKOB.



5. COJJEP’KAHUE YYEBHOM JUCIHUITIJIAHBI
1. O0masi ¥ HeOpraHu4Yeckast XUMHS
1.1. Xumuss — HayKa o BelecTBax

CocraB BemecTBa. XuMuuyeckue 3aeMeHTHl. CHOCOOBI CYIIECTBOBAHUS XUMHUYECKUX
AJIEMEHTOB: AaTOMBbI, MpPOCTBIE M CJOXKHBIE BellecTBa. BellecTBa MOCTOSIHHOTO U
MIEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. BellecTBa MOJIEKYISIPHOTO
U HEMOJIEKYJSIpHOTO cTpoeHus. CrocoObl OTOOpaKeHHsS MOJEKYJ: MOJICKYJISIpHbIE H
CTPYKTYpHBbIE  (POpMYJIbI; IIAPOCTEPKHEBbIE W  MacIUTaOHblE MPOCTPAHCTBEHHbBIC
(Ctroapra—Dbpurneda) Moaenn MOIEKYI.

HN3mepenne BemecTtBa. Macca aToMOB U MOJEKYyJd. ATOMHas €IWHULIA MAacChl.
OTHOCHUTENBHBIE ATOMHAS U MOJIEKYJISIpHAsA Macchl. KoM4ecTBO BeleCTBA U €IMHHULIBI €TO
U3MEPEHUS :MOJIb, MMOJIb, KMOJIb. Unciao ABoraapo. MoisipHas macca.

ArperatHbie COCTOSIHUSI BellecTBa. TBepmoe (KpucTaimyeckoe U aMopgHOE),
KUAKOE M Tra3000pa3HOE arperatHbleé COCTOSHMS BEUIECTBA. 3aKOH ABOragpo U €ro
cieAcTBUs. MousipHblii 00b€M BEIIECTB B Tra3000pa3HOM cocTosiHUU. OObeIMHEHHBIN
ra3oBbIM 3aKOH M YpaBHeHUE Menaeneea—Knaneitpona.

CMmecn BemecTB. Paznmnuus Mexay CMecIMH M XUMUYECKUMU COEIMHEHUSIMH.
MaccoBas 1 00beMHast 1011 KOMIIOHEHTOB CMECH.

JlemoHCcTpanumn

OnbITHI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MAaCChl BEIIECTB.

HaGop Mozeneii aToMOB ¥ MOJIEKYI.

Hekortopsle BemecTsa KOJIUYECTBOM B 1 MOJIb.

Mojens MOISIpHOTO 0ObEeMa ra3oB.

IIpakTHyeckue 3aHATHSA

M3roToBieHre MOJENEH MOJIEKYJI HEKOTOPBIX OPraHUYECKUX U HEOPTaHUYECKHUX BEILIECTB.
Ounctka  BemiecTB  (uiubTpoBaHMEeM M JUCTWUIIIMEeH.  OuucTka  BELIECTB
MEPEKPUCTAIUIA3ALACH.

1.2. Crpoenne atroma

ATOM — cJI0kHast YacTUlA./[0Ka3aTenbCcTBa CIOKHOCTH CTPOEHHUS aTOMa: KaTOJHbIE U
PEHTIeHOBCKUE JTy4uH, PoTor((HEKT, paIuOaKTUBHOCTD, JIEKTPOIIH3.

[Inanerapuass wmognens aroma O.Pesepdopna. Crpoenue aroma 1o H.bopy.
CoBpeMEHHBIE MPEIACTABICHUS O CTPOEHUM atoMa. KopmyCKylsipHO-BOJHOBOW Ayalln3M
YacTUL MUKPOMMUDA. CocraB aromHoro siapa. HykioHBI: IPOTOHBI W HEWUTPOHBL.
N30TonBI M HYKIUABL. Y CTONYMBOCTB SJIED.

DJIeKTPpOHHAasi 000s10uka aroMoB. [loHaTHe 00 DJJIEKTPOHHON oOpOuTAIM W
AJNIEKTPOHHOM oOake. KBaHTOBbIE ynca: TJIaBHOE, OpOUTANIBHOE (IOOOYHOE), MATHUTHOE
U CHMHOBOE. PacrmpeneneHne 3JIEKTPOHOB 10 3HEPreTHYECKUM YPOBHSM, MOLYPOBHAM U
opOuTANISIM B COOTBETCTBHH C MPUHIIMIIOM HAWUMEHbBINECH dHEpruu, npuHimnom I[laymm u
npaBmiioM ['yH1a. DnekTpoHHbIe KOHPUTYpALlMd aTOMOB XMMHUYECKUX 3JIEMEHTOB.

BaneHTHblE  BO3MOXHOCTHM  aTOMOB ~ XHMMHUYECKHX  3JIEMEHTOB.  DJIEKTPOHHAas
KiIaccu(UKanus XUMUIECKHUX 3JICMEHTOB: S-, P-, -, f-a1eMeHTHI.

JdeMoHcTpanuu

®doTodrddexT.

Mopenu opOuTaneil pa3nuyHoil GopMBI.
JlabopaTopHblii ONIBIT



HabGnronenue criekTpoB UCIyCKaHUsl U MOTJIONIEHUS COCIMHEHUA XUMHUYECKUX 3JIEMEHTOB
C ITOMOIIBIO CIIEKTPOCKOTIA.

1.3. Illepuoauyvecknii 3axkoH u Ilepuoguyeckass cucreMa XHMHMYECKHX 3JIEMEHTOB
JI.A.MenaesieeBa

OTKpbITHE MEPUOANIECKOT0 3aK0HA. [IpeAnochUIKK: HAKOIUIEHHE (PAKTOIOTHYECKOTO
Marepuasia, pabotel  npemmectBeHHUKOB  (M.B.JleOepeiinepa,  A.D.Illankyprtya,
JIx.A.Heronenaca, JI.LKO.Meiiepa), che3n xumukoB B Kapiicpys, TMYHOCTHBIE KauecTBa
J.N.MenneneeBa. Otkpoitue [I.M.MenneneeBbiM [Ieprnoandyeckoro 3akoHa.

Ilepuoanueckunii 3ak0H U crTpoeHue aroma. HM3oronbl. CoOBpEeMEHHOE TMOHSTHE
XUMHUYECKOTO dJeMeHTa. 3akoHoMepHocTh [.Mo3nu. CoBpemeHnHas (opmyIupoBKa
[Tepuogmueckoro 3akona. Ilepuomnueckass cucrema W cTpoeHue aroma. Duznyueckuit
CMBICJI MOPSAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TpyIbl U nepuoaa. [lepuoguueckoe
U3MEHEHHE  CBOWCTB  JJIEMEHTOB:  paaudyca  aroMa;  dSHEPruM  HOHM3ALNY;
3JIEKTPOOTPULIATENBHOCTH. [IpUUMHBI M3MEHEHUST METAJUIMYECKUX U HEMETAIUIMYECKUX
CBOMCTB DJIEMEHTOB B TPYIIaxX M MEPUOJAaX, B TOM YHUCJE OOJBIIUX U CBEPXOOJBIIUX.
3nauenue [leproandeckoro 3akoHa u lleproanyueckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB
J.N.MenneneeBa 11l pa3BUTHS HAYKU U IOHUMAaHUS XUMHUYECKOW KapTUHBI MUPA.
JlemoHCcTpanumn
Paznuunbpie BapuanThl TaOiuIbl [lepuoandeckoi CUCTEMBI XHMHUYECKUX DSJIEMEHTOB
J..Menneneena.

OO0pas1el MPOCTHIX BEMIECTB OKCUAOB U TUAPOKCHI0B dnemeHToB Il mepuona.
JlaGopaTopHbIii ONIBIT

CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUI0B U TUAPOKCUAOB 3ieMeHToB III nepuona.
1.4. CTpoeHnne BemecTBa

IHonsaiTHe 0 XMMHMYeCKON CBSA3M. THUIIBI XMMUYECKHUX CBSI3€M: KOBAJICHTHAs, UOHHAs,
METaJUIMYECKasi U BOAOPOIHAS.

KoBasienTHasi xuMu4yeckas cBs3b. J[Ba MexaHu3Ma oOpa3oBaHUS JTOM CBSI3U:
OOMEHHBIN M JTOHOPHO-AaKIENTOPHBIN. OCHOBHBIE MapaMeTphbl ATOTO THUIA CBSI3U: JJIMHA,
IIPOYHOCTb, YTOJI CBSA3U WM BAJICHTHBIM yroia. OCHOBHBIE CBOMCTBAa KOBAJEHTHOW CBSI3H:
HACBIIIEHHOCTh,  MOJAPU3YEMOCTh M  MOPOYHOCTh.  DJIEKTPOOTPULATEIBHOCTH U
KJIacCu(UKaIMsl KOBAJICHTHBIX CBSI3€M MO STOMY MpPHU3HAKY: MOJSpPHAs W HEMOJISIpHAs
KOBaJICeHTHbIE CBsi3U. [lOJIApHOCTH CBSI3M W MOJSIPHOCTH  MOJeKyJbl.  Crnocob
MEepPEKpPbIBaHUSL AJIEKTPOHHBIX OpOUTaNe M KiacCU(PUKAlMs KOBAJICHTHBIX CBSI3E€U IO
ATOMY MPHU3HAKY: G- U M-CBsI3U. KpaTHOCTh KOBAJICHTHBIX CBA3EH U KJIaCCHU(PUKALINS UX TIO
ATOMY IPU3HAKY: OAWHAPHBIC, IBOMHBIC, TPOUHBIE, IIOJYTOPHBIE. THUIBI KPUCTAIIIMYECKUX
PELIETOK Yy BELIECTB C 3TUM THUIIOM CBS3U: ATOMHBIE UM MOJIEKYJIsIpHbIE. DPuU3nyecKue
CBOWCTBA BEILIECTB C 3TUMU KPUCTAIUIMYECKUMU PELIETKAMH.

Honnasa xumMuyeckasi cBsa3b. KpallHMK cioydall KOBAJEHTHOM IIOJSIPHOM CBS3H.
Mexanusm 00pa3oBaHusl HOHHOU CBs3U. VIOHHBIE KPUCTANIMYECKHUE PEIICTKH U CBOMCTBA
BEIIECTB C TAKUMH KPUCTAILIAMH.

Mertananueckass XuMU4Yeckass CBA3b. (OcCOOBII TUN  XUMHUYECKOM  CBSI3H,
CyHIECTBYIOIIMI B METaulax MU CIulaBax. Ee OTiIMYusg M CXOJICTBO C KOBAJICHTHOM H
MOHHOW CBsA3AMHU. CBOMCTBa METAUIMYECKON CBSI3U. METaUIMYECKUE KPUCTATUIMYECKUE
PEIIETKHA U CBOMCTBA BEIIECTB C TAKUMH KPUCTAIIAMU.



Bogoponnasi xumuyeckass cBfA3b. MexaHu3m o00pa3oBaHuMs Takoll cBsi3u. Ee
KIacCUpUKaLUs: MEXKMOJCKYJsIpHasT U BHYTPUMOJIEKYJISIpHAsS BOJOPOAHBIC CBSI3M.
MonekynspHble KpUCTAIUIMYECKHUE PEMIETKH U1l ATOTO TUIa ¢Bsi3u. OU3nyecKue CBOKCTBA
BEIIECTB C BOAOPOAHOM CBA3BIO. buonormyeckas posb BOJOPOIHBIX CBS3EH B
OpraHU3aIly CTPYKTYpP OHUOMOIUMEPOB.

Enunas npupoja XMMHUYECKHUX CBSI3€W: HAJIMYME PA3IMYHBIX THUIIOB CBA3EH B OJHOM
BEILIECTBE, IIEPEXO0/T OAHOTO TUIIA CBSI3U B IPYIOU H T.II.

Kommuiekcoo0pa3zoBanme. IIoHATHE O KOMILIEKCHBIX coequHEHUAX. KoopauHanmonHoe
YUCIO KOMIUIEKCOOOpa3oBaTensd. BHyTpeHHsis1 W BHemHss cdepa KOMIUIEKCOB.
HomeHkiiaTypa KOMIUIEKCHBIX COeIMHEHNM. VX 3HaueHue.

JdeMoHCcTpanuu

Mopnenu MOJIEKyYJI pa3Iu4HON apXUTEKTYPHI.

Monenn wu3 BO3AYLIHBIX IAPOB IPOCTPAHCTBEHHOI'O pPACIOJIOXKEHUS Ssp-, SP2-,
sp3ruOpuIHBIX OpOUTAIEH.

Mopenu KpuCTaIUTMYECKUX PEMIETOK PA3JIMYHOIO THIIA.

Monenu monekyn JIHK u Genka.

JlabopaTopHbIe ONBITHI

B3anMozeiicTBue MHOTOaTOMHBIX CLIUPTOB € (DETUHTOBOM KUAKOCTBIO.

KauecTtBenHsle peakiun Ha noHbI Fe2+ u Fe3+.

1.5. Iostumepsl

Heopranuveckne mosuMmepbl. I[lonmuMmepbl — mNOpoCTble BEUIECTBA € ATOMHOM
KPUCTAJJIMYECKON PEIIETKOM: alIOTpPOIHbIE BUJIOM3MEHEHUs yriepoja (anMmas, rpadur,
KapOuH, (yJJIepeH, B3auMOCBS3b T'HMOpHAM3AlMM OpOUTalled y aTOMOB YIJepojia C
IPOCTPAHCTBEHHBIM CTPOCHMEM AJUIOTPONHBIX MoOAU(DUKAIML); celeH U TeJUIyp
LIEIIOYEYHOT0 cTpoeHUs. [lonrmepbl — CII0KHBIE BEIIECTBA C aTOMHOM KPHUCTAJUIMYECKON
pEIIEeTKOM: KBapl, KpeMHe3eM (IMOKCUIHBbIE COECIMHEHUS KPEeMHHs), KOPYHI (OKCHU[
AIIOMUHUA) U aJTIOMOCUIIMKATHI (TI0JIEBBIE ILITATHI, CII0AA, KA0JIMH). MUHEpaibl U TOpHbIE
noponbl. Cepa mactuueckas. MuHepanbHOE€ BOJOKHO — acOect. 3HayeHUe
HEOPraHWYECKUX NPHUPOAHBIX MOJIUMEPOB B (HOPMUPOBAHUM OJHON M3 TIEOJOTHMYECKHX
0005104eK 3eMIIH — JIUTOC(HEPHI.

Opranunveckne mnosaumepsbl. CrocoObl UX MOMYYEHUS: PEAKUUU MOJIUMEPHU3ALUU U
peakuuu mnoJaukoHAeHcauu. CTPYKTypbl MOJMMEPOB: JHHEHHBIC, Pa3BETBICHHbIE U
MpOoCTpaHCTBEHHbIE. CTPYKTYpPUPOBAHUE MOJUMEPOB: BYJIKAaHU3AIUS KayuyKOB, 1yOJIeHHUE
O€NKOB, OTBEP K/ICHUE MOJIUKOH IEHCAI[MOHHBIX OJUMEPOB.

Knaccudukanus noaumMepoB 1o pa3inyHbIM PU3HAKAM.

JdeMoHcTpanuu

Komneknuu nactmacc, KaydyKkoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MTOPOJ.

MunepanbHOE BOJIOKHO — acOeCcT — U U3JIeNHS U3 HETO.

Monenu monekyn 6enkos, JJHK, PHK.

JlabopaTopHbIe ONBITHI

O3HakomiieHHE C oOOpa3llaMH IUIACTMACC, BOJIOKOH, KaydyKOB, MHUHEPAJIOB M TOPHBIX
nopoz. IIpoBepka nmacTMace Ha 3JIEKTPUUYECKYIO TPOBOAUMOCTD, TOPIOYECTh, OTHOILIEHUE
K pacTBOpaM KHUCJIOT, LIEJI0YEN U OKUCIIATEIIEH.

CpaBHEHHE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX TJIACTMACC.

ITosmyyeHnne HUTEH U3 KAalIpOHOBOW WM JIaBCAHOBOW CMOJIBL.



OO6HapyKeHHue XJI0pa B MOTUBUHUIXIIOPU/IE.
1.6. IncnepcHble CUCTEMbI

IlonsitTue o0 aucnepcHbix cucremax. Kraccudukanus OHUCTIEPCHBIX CHCTEM B
3aBHCHMOCTH OT arperaTHOTO COCTOSIHUS JUCTIEPCHOHHON CPEIbl M IUCIIEPCHOM (asbl, a
Takke MO pa3Mmepy ux uactuil. ['pyboaucrniepcHble CHCTEMBI: 3MYJIbCHUH U CYCIECH3HH.
ToOHKOIHCTIEPCHBIE CUCTEMBI: KOJUIOMIHBIE (30JIM M TelIM) U UCTHHHBIE (MOJEKYJISIPHBIE,
MOJIEKYJISIpHO-MOHHBIE U HOHHBIC). ODddext Tunnmans. Koarynauus B KOJJIOUTHBIX
pactBopax. CHHEpE3UC B remsx.

3HavyeHHe IUCHEPCHBIX CHCTEM B KMBOH M HEKHMBOW NMPHUPOJE U NMPAKTHYECKOU
KM3HHM 4YeJI0BeKa. OMYJIbCUU U CYCIEH3UH B CTPOUTEIBCTBE, MUIIEBOM U MEIULIUHCKON
IPOMBIIIJIEHHOCTH, KOCMETHUKE. bruonornyeckue, MEIUIMHCKUE U TEXHOJIOTMYECKUE 30JIU.
3HaueHuEe TeJied B OpraHu3aldd KUBOW MaTepuu. bHOJOTHYEcKue, NHUIIEBHIE,
MEIUIMHCKHUE, KocMmeTudeckue renu. CuHepe3uc Kak (hakTop, OMNpEeNeisIoluil CpoK
TOJIHOCTH MPOAYKIUU Ha OCHOBE rejield. CBepThIBAHME KPOBU KaK OHOJOTHYECKUI
CUHEPE3UC, €TO 3HAUCHUE.

JlemoHCcTpanumn

Bupl nucnepcHbIX CUCTEM U UX XapaKTEepPHbIE TPU3HAKHU.

[TpoxoxaeHue yda cBeTa 4yepe3 KOJJIOMAHBIE U UICTUHHBIE pacTBOPbI (3 dext Tunnans).
JlabopaTopHbIe ONBITHI

[Tonyuyenue cycneH3uu cepbl U KaHU(OIu.

[ToyyeHue 3MyJIbCUU PACTUTENIHLHOTO Macia U OeH3011a.

[Tomyuyenue 305 kpaxmana. [lomydenue 3055 cepbl U3 TUOCYIIb(aTa HATPUS.

1.7. XumMuueckne peaknuu

Kinaccupukanusi XMMHYECKMX Ppeakuuil B OPraHUYecKOil W HeOPraHu4YecKou
xumum. I[lonstne o xumuueckod peakiuu. Peaknuu, wunaymue 06€3 U3MEHEHUs
Ka4eCTBEHHOI'0 COCTAaBa BEILECTB: aJUIOTPONMU3alMs U u3oMepusanus. Peakunu, naymue ¢
M3MEHEHUEM COCTaBa BEILECTB: MO YHCIY W XapaKTepy peardupyrolnux U 00pa3yrommxcs
BEILLECTB (pa3yIoKEHUs, COCANHEHMs, 3aMelleHHsl, OOMEHa); MO0 M3MEHEHUIO CTerneHen
OKUCJIEHUS  DJIEMEHTOB  (OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE M  HEOKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIMH); MO TEIIOBOMY 3(PPeKTy (3K30- U 3HIOTEPMHUUECKUE); 11O
(daze (roMo- W TreTeporeHHbIC); MO HaMpaBjJeHUIO (0OpaTHUMble U HEOOpaTUMBIE); IO
MCIIOJIb30BAHUIO KaTajau3aropa (KaTaJUTHYECKHUE W HEKATATUTHYECKHUE); M0 MEXaHU3MY
(paguKalibHbIE, MOJIEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH NPOTEeKAHUSA XUMHMYECKHX peakuuil. BHyTpeHHss SHEprus, SHTAIbIUA.
TernoBo#t addexT xumuueckux peakuuid. Tepmoxumuueckue ypaBHeHus. CtaHmapTHas
SHTANBIUS peakiuii u oOpazoBaHus BemiecTB. 3akoH [.M.I'ecca m ero cruencrBus.
OHTponus.

Ckopocts xumuuyeckux peakuuii. [lonsitue o ckopoctu peakuuii. CKOpOCTh TOMO- U
rEeTEPOreHHON peaKkuu. DHEPrusi aKTUBAIUU.

@akTOphl, BIMAIOIIME HA CKOPOCTh XMMHYECKOM peakuuu. IIpupoma pearupyromux
BemiecTB. Temmeparypa (3akoH Baut—Il'odda). Kouuenrpaums. Karamuzatopsl u
KaTajanu3: TOMO- M TETEPOTrCHHBIM, WX MeXaHu3Mbl. DEpPMEHTHI, WX CpaBHEHUE C
HEOPTaHUYECKUMH KaTaJu3aTopaMH. 3aBUCUMOCTb CKOPOCTH PEAKIUH OT IMOBEPXHOCTH
CONIPUKOCHOBEHMS PEATUPYIOIINX BEIIECTB.



O0paTuMoOCTh XHMHMYECKHX Ppeaknuil. XumMu4deckoe paBHoBecHue. I[loHsaTtue o
XUMUYECKOM paBHOBECHH. PaBHOBECHBbIE KOHILEHTpaUWH. JIMHAMUYHOCTH XUMHUYECKOTO
paBHOBecus. PaKTOPbI, BIMUSIOUIME HA CMELIEHUE PABHOBECHS: KOHLICHTpALUs, TABJICHHE,
temrepatypa (npuniun Jle [larense).

JlemoHcTpanumn

[IpeBparenue kpacuoro gocdopa B Genblil; KUCIOPOIa B O30H.

Mopenu Oytana u n3o0yTaHa.

[Tonydenue KucIopoia U3 NEPOKCHUIA BOJOPOA U BOJIbI; AETUAPATALIMS ITAHOJIA.
[enouka npeBpamienuii P — P205 — H3PO4; cBoiicTBa yKCYCHOW KUCIOTBI; PEAKIUU,
uaymme ¢ oOpa3oBaHHEM OCajika, ra3a M BOJbI; CBOMCTBA METAJJIOB, OKHCJIEHUE
anbAEruaa B KUCIOTY U COUPTA B aJbJETU.

Peakuun ropeHus; peakiuu HHAOTEPMHYECKHME Ha IMPUMEpPE pPEAKLHMH Pa3I0KECHUS
(7TaHONa, KATMWHOM CEeMUTpbl, OMXpoMaTa aMMOHHMS) M SK30TEPMUUYECKHE Ha MpUMEpe
peakuuii coeuHeHus (odeciBeYrBaHuE OPOMHOM BOABI M pacTBOpa MEpMaHraHaTa Kajaus
ATUJICHOM, TallICHUE U3BECTHU U JP.).

B3auMozeiicTBue 1IMHKA C pacTBOpPAMH COJSTHOM M CEpHOM KHUCIOT TMpHU Pa3HBIX
TEMIIEpaTypax, pa3HbIX KOHUEHTPALMSAX COJSHOM KHUCJIOTBI; PAa3l0KEHUE MEepPOKCUaa
KHCIIOpoJa ¢ momolplo okcuaa mapranua (IV), kartamasel cbIporo msica M CbIPOTO
Kaprodens.

B3aumoeiicTBre ITMHKa Pa3IMuHON MOBEPXHOCTH (TIOPOIIKA, MBUIH, TPAHYJT) C KUCIOTOM.
Mogenb «KUIISIIETO CHOSD.

Cwmemenue paBHoBecus B cucteme: Fe3+ + 3 CNS— «—— Fe(CNS)3; omblieHuE KUPOB,
peakiuu dTepuduKaIu.

3aBUCUMOCTb CTEIEHU JJIEKTPOJUTUYECKON JHUCCOLUMALUU YKCYCHOM KHCIOTBI OT
pa3baBinenus. CpaBHenue cBoictB 0,1 H pacTBOpoB cepHOIl M CEpHHUCTON KHUCIOT;
MYpPaBbUHOUN U YKCYCHOM KHUCJIOT; TUAPOKCUIOB JIUTHUS, HATPUS U KaJIHsl.

JlabopaTopHbIe ONBITHI

[Tonyuyenue kucnopoaa pa3inoxkeHueM MepoKcuaa BOAOPoIa U (MiIM) MepMaHTraHaTa Kajiusl.
Peakuuu, uaymme ¢ oOpa3oBaHMEM Ocajika, ra3a WIA BOAbl JJII OPraHUYECKUX U
HEOPTraHWYECKUX KUCIIOT.

1.8. PacTBOpHI

IonsasTne o pacrBopax. PU3NKO-XMMUYECKAs] MPUPOJA PACTBOPEHUS U PACTBOPOB.
B3auMopeiicTBue pacTBOpHUTENE U PacTBOPEHHOIO BELIECTBA. PacTBOPHMMOCTH BEIIECTB.
CriocoObl  BbIpa)KE€HUS! KOHIIGHTpAallMM pacTBOPOB: MaccoBas JOJsl PacTBOPEHHOTO
BellecTBa (ITPOLICHTHAs ), MOJISIPHASL.

Teopusi JIEKTPOIUTHYECKOM AMCCOMANMU. MeXaHU3M AUCCOLMALMU BELIECTB C
pa3IMYHBIMA TUINIAMH XUMHUYECKUX CBs3el. Bkiajg pycckHX YUYeHbIX B pa3BUTHE
npescTaBiICHU 00 AJIEKTPOJIUTHYECKONW Aucconuanui. OCHOBHBIE MOJIOKEHUS TEOPHUH
ANEKTPOIUTHYECKON aucconuanuu. CTeneHb 3IEKTPOJUTUYECKON TUCCOLMALMU U
(bakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPETHHUE DTIEKTPOJIUTHI.

Huccommanmsi  Boabl. Bogopoansiii  mokaszarens. Cpema BOOHBIX  PacTBOPOB
ANEKTPOIUTOB. Peakuiuu oOMeHa B BOJHBIX pacTBOPax 31€KTPOJIUTOB.

I'uaposm3 kak oOMeHHbIN mnpouecc. HeoOpaTumblii THIPOJINM3 OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHU U €r0 3HAU€HUE B MPAKTUYECKON NeATEIbHOCTH YEI0BEKa.



OoOpatumplii Tuapoau3 cojieil. CtyneHuarsii ruponus. [IpakTudyeckoe npuMeHeHue
ruaponusa. l'maponmn3  opraHndyeckux — BemecTB  (OeTKOB, JKHPOB,  YIJIEBOJOB,
noIMHYKIIeOTH0B, AT®) 1 ero Omosiormueckoe M mpakTudeckoe 3HaueHue. OMbIIeHUE
KUpoB. Peakuus srepudukanmm.

JlemoHcTpanumn

CpaBHEHHE 3JEKTPONPOBOAHOCTHA PACTBOPOB 3IEKTPOJIUTOB.
CMmellieHre paBHOBECHS TUCCOIMALIMU CIIA0BIX KUCIIOT.

NHaukaTopsl 1 N3MEHEHHUE UX OKPACKHU B Pa3HBIX CpEaax.
CepHOKHUCTBIN U (PepMEHTATUBHBINA THIPOJIA3 YTIIEBOJIOB.

['unponus kapOboHATOB, CYNIb()ATOB U CUITMKATOB HIEJIOYHBIX METAIIOB;
JlabopaTopHbIii ONIBIT

XapakTep AUCCOLMAUU PA3INYHbBIX THIPOKCHJIOB.

IIpakTH4eckoe 3aHsATHE

[IpuroroBieHne pacTBOPOB Pa3IMYHBIX BUJIOB KOHLIEHTPALUU.

1.9. OkuCINTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIHU. JJICKTPOXUMUYECKHE IIPOLECChl

OKkucauTeIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKInu. CrerneHn OKHUCJICHH.
BoccranoButenn wu  okucautenad. OKHCIIEHME W BOCCTAHOBJICHHE. BakHeimine
OKHCJIUTEIM U BOCCTAaHOBHUTEIU. BOCCTaHOBUTEILHBIC CBOMCTBA METAIJIOB — IMPOCTBIX
BCIICCTB. OxucnauTenbHbIE W BOCCTAHOBHUTEJIBHBIC CBOMCTBA HEMETAJJIOB — IMPOCTBIX

BellecTB. BoccTaHOBUTENbHBIE CBOMCTBA BEIIECTB, 0OPAa30BAHHBIX JIEMEHTAMU B HU3IIEH
(oTpumatenpHOM)  cTeneHW  OkuclieHHs.  OKHCIUTENIbHbIE  CBOMCTBA  BEIECTB,
00pa30BaHHBIX DJJIEMEHTAMHU B BBICIHICH (ITOJOXXUTEIBHOM) CTENEHW OKHCIICHHS.
OKuCIUTEIbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX JIEMEHTAMU B
MPOMEXKYTOUHBIX CTETICHAX OKUCIICHHUS.

Kunaccnpuxanus OKHCJIUTEJIbHO-BOCCTAHOBHUTEJIbHBIX peaxkumii. Peakuun
MEXXaTOMHOT'O " MEXKMOJIEKYJIIPHOTO OKHCJICHHUS-BOCCTAHOBJICHHS. Peakiuu
BHYTPUMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS. Peakmun CAaMOOKHCJICHUSI-
CaMOBOCCTAHOBJICHUS (AUCTIPOTIOPLIMOHUPOBAHUS). MeToabl COCTaBJICHUSI YPaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. MeTon snekTpoHHOro OanaHca. BnusiHue
Cpeabl Ha MPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

XuMH4yecKHe HMCTOYHHUKHM TOKA. OIJIEKTPOAHBIC NOTEHUMaNbl. Psa crangapTHBIX
ANEKTPOAHBIX TOTEHIUAIOB  (JIEKTPOXUMHUYECKUM PsAJl  HAMPSHKEHUM  METaJlIoB).
lManpbBaHMUYECKHE DJEMEHTHl W TPUHIUIBI UX paboThl. CoCTaBiIEHUE TalbBAHUYECKUX
anemMeHToB. (OOpa3oBaHHME TajlbBaHUYECKUX TMap TMPH XHUMHYCCKHX IPOIEeCccax.
l'anpBaHWUYECKUE DJIEMEHTHI, NPUMEHSEMbIE B JKHU3HU: CBUHIIOBAas aKKyMYJISITOpHas
OaTapesi, HUKEJIb-KaJIMUEBbIC OaTaper, TOIIUBHBIC DJIEMCHTEHI.

DJIeKTPOJIN3 PACIVIaBOB M BOJAHBIX PACTBOPOB JJIeKTPoauToB. IIporecchl,
NPOUCXOJSIINE Ha KaToJl€ W AaHOJIe. YPABHEHUS DICKTPOXUMHUYECKUX IPOIECCOB.
DJIEKTPOIU3 BOJHBIX PACTBOPOB C HHEPTHBIMU DJICKTPOJAMU. ODJIEKTPOIU3 BOJHBIX
pPacTBOPOB C PACTBOPUMBIMH 3JIEKTpoAaMH. [IpakTuueckoe mMpuMEHEHUE IICKTPOIU3a.
JdeMoHcTpanuu
BoccranoBienue nuxpomara Kajausi IUHKOM.

Boccranosnenue oxcuna meau (1) yriaem u Bogopoaom.

BoccranoBnenue nuxpomara Kajausi STUJIOBBIM CIIUPTOM.
OKHUCIMTEIILHBIE CBOMCTBA A30THOM KUCJIOTEI.



OKuCIUTENBHBIE CBOMCTBA IUXPOMATA KaJHsl.

["anbBaHMYECKHUE IIEMEHTHI U OaTaperku.

OnekTponu3 pactBopa xiopuaa meau (II).

JlaGopaTopHbIe ONbITHI

B3anmonenicTBre METAIIIOB C HEMETAUIAMH, & TAKXKE C PAaCTBOPAaMHU COJIEM U pacTBOpaMuU
KHUCJIOT.

B3anmoneinicTBre CEpHOM U a30THOU KUCJIOT C MENBIO.

OKucIUTENBHBIE CBOMCTBA MIEPMAHTaHaTa KAJIUs B Pa3JIMYHBIX CPEIax.

1.10. Knaccupukanus Bemects. [IpocTbie BemecTBa

Kunaccupukanusi Heopranmuyeckux BemecTB. [IpocTeie M CHOXHBIE BELIECTBA.
Oxcunpl, ux kiaaccudukamus. ['mapokcupl (OCHOBaHUS, KUCIOPOICOACPKAIINE KUCTOTHI,
amporepable  TUApoKcUAbl). Kucmorel, wux kinaccupukamus. OcHoOBaHMS, HX
knaccuduxanus. Conu cpefHue, KUciable, OCHOOBHbIE U KOMILJIEKCHBIE.

Metasbl. [lonoxeHne METaIOB B MEPUOIUYECKON CUCTEME U OCOOEHHOCTH CTPOEHUS
ux atoMoB. [IpocThie BeliecTBa — MeETaUIbl: CTPOCHUE KPHUCTAUIOB M METaJUTnyecKas
XuMuueckasi cBsizb. O0mme (unyeckue CBOWCTBA METAJJIOB U UX BOCCTAHOBUTEILHBIC
CBOMCTBA: B3aMMOJICUCTBUE C HEMETaJUIaMH (KUCJIOPOJOM, TaJlor€HAMU, CEpOH, a30TOM,
BOJIOPOJIOM), BOJIOM, KHCJIOTaMH, PacTBOpaMH COJICH, OpPraHWYECKHMMHU BelIeCTBaMU
(cnupramu, rajoreHajgkaHamu, (EHOJOM, KHUCIOTaMHu), IenoyaMu. OKCUIbI |
TUJIPOKCUABI METAIIOB. 3aBUCHUMOCTh CBOMCTB 3THUX COCAMHEHHUM OT CTEIEHEN OKHCIICHUS
METAJJIOB. 3HAYEHUE METAJIJIOB B PUPOJIE U )KU3HU OPTAHU3MOB.

Koppo3us METaJIOB. [TonsaTtue KOPPO3UHU. Xumuyeckas KOppO3us.
DnexkTpoxumMuueckas Kopposus. CrocoObl 3alIUTHl METAIUIOB OT KOPPO3UH.

O0mue cnmoco0bI MoJiydeHHs MeTa/LI0B. Metaiuibl B mpuponae. Meramtyprusi U ee
BUJIBI: MHUPO-, TUAPO- M DIEKTPOMETAIUIYPIrusl. DIEKTPOJIA3 PACIJIaBOB M PAcCTBOPOB
COEIMHEHU METAJJIOB U €T0 MPAKTUYECKOE 3HAUYCHHUE.

Hemertanasbl. Ilonoxenue HemertamioB B Ilepuomuueckoil cucrteme, OCOOEHHOCTH
CTPOCHHS UX aTOMOB. DJIEKTPOOTPUIIATETLHOCTb.

brnaroponspie ra3pl. OJIEKTPOHHOE CTPOEHHWE aTOMOB OJaropoAHbBIX Ta30B W

OCOOCHHOCTH X XUMHUUYECKUX U (PU3NUECKUX CBOMCTB. HemeTamibpl — mpocThie BEllecTRa.
NX aroMHOE€ W MOJEKYJIpHOE CTpO€HuE HX. AJoTponusa. XUMHAYECKHE CBOWCTBA
HeMeTamioB. OKHUCIUTENbHBIE CBOMCTBA: B3aMMOJCUCTBHE C METAJUIAMHU, BOJIOPOAOM,
MEHEE JJICKTPOOTPHUIIATECIIbHBIMU HEMETaJJIaMU, HEKOTOPHIMU CJIOKHBIMHU BEIIIECTBaAMU.
BoccranoButenpHbIE CBOMCTBA HEMETAUIOB B peakuusXx ¢ (GTOPOM, KHUCIOPOIOM,
CJIOKHBIMH BEIIECTBAMHU — OKUCIUTEISIMU (a30THOW U CEPHOM KUCIOTaMU U Jp.).
JdeMoHcTpanuu
Komnekmusa «Knaccudukaiuss HEOpraHUYECKUX BEIISCTB» U 00pasilbl MpencTaBUTENCH
kinaccoB. Kommexkmmst  «Knmaccudukarus opraHMYEeCKHX  BEMIECTB» M 00pasIlbl
MpEeACTaBUTENEH KIaccoB. MoAeny KpUCTAUIMYECKUX PEMIETOK METAJIJIOB.
Komnekmust MeTamioB ¢ pa3HbIMH (DU3UYECKHMMU CBOMCTBaMH. B3ammopelcTBue IUTHSA,
HaTpUs, MarHUs W JKejie3a C KHUCJIOPOJOM; IIEJTOYHBIX METAJJIOB C BOJIOM, CIUpTaMH,
(heHoJIOM; IIMHKA C PaCTBOPAMHM COJISTHOM M CEPHOM KHUCIIOT; HATPUS C CEPOIi; aJIOMUHUS C
HMOJ0M; KeJle3a C paCTBOPOM MEIHOTO KyIOpOcCa; aJIFlOMUHHUS C PACTBOPOM E€IKOI0 HAaTpa.
Okcuapl ¥ rugpokcuipl xpoma. Koppo3ust METAIIIIOB B 3aBUCUMOCTH OT YCIIOBUMW. 3aIlIATA
METAJIJIOB OT KOPPO3UU: 00pa3IIbl «HEPIKABEEK), 3allIUTHBIX MOKPHITUN. Kosmekius py.



DJIEKTPOJIM3 PACTBOPOB coyiel. Monenn KpUCTaJUIMYECKUX PElETOK Wojaa, aiMasa,
rpadura. Anmnorponus ¢pocdopa, cepsl, KUCIOPOIa.

BzaumopeiicTBre BOOpOAa ¢ KUCIOPOIOM; CYPbMBI C XJIOPOM; HATPUA C MOJIOM; XJopa ¢
pacTBOpoM Opomuaa Kajius; XJOPHOH € CEPOBOJOPOTHOW BOJBI; OOCCIIBEUYMBAHUC
OpOMHO¥ BOJIBI STHJICHOM HJIH alleTUIICHOM.

JlaGopaTopHbIe ONBITHI

O3nakomiieHHEe C oOOpa3laMH MPEICTAaBUTENEH KIACCOB HEOPraHWYECKHUX BEIIECTB.
O3HakomIieHHE ¢ 00pa3iiaMu Ipe/ICTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.
O3HaKOMJIEHHE C KOJUIEKIUEN PYI.

[Tonydenue KucIOpoia U €ro CBOMCTBA.

[Tonydenue Bogopoaa 1 €ro CBOKCTBA.

[TonydeHnue mIacTU4ECKON Cepbl, XUMUYECKHUE CBOMCTBA CEPHI.

B3anmoneiicTBrE METAILIOB ¢ PACTBOPAMHU KUCJIOT U COJIEH.

CaoiicTBa yriisi: acOpOIUOHHbBIE, BOCCTAHOBUTEILHBIE.

B3auMoelicTBHE IMHKA WK ATFOMUHUA C PACTBOPAMH KHUCJIOT U IIETI0UYEH.

OkpamvBaHue MIaMEHH KATHOHAMM IIEJIOYHBIX U IIEIIOYHO3EMEIBHBIX METAJIIOB.

1.11. OcHOBHBIE KJIACCHI HCOPTAHNYECKUX M OPTraHUYEeCKUX COeAMHEHHUH

Boaopoanbie coenuHeHuss HeMeTas/uioB. [lomyyeHne amMmuaka M XJOPOBOAOPOJA
CHUHTE30M M KOCBEHHO. Dusnueckue cBoicTBa. OTHOMIEHHUE K BOJAE: KUCIOTHO-OCHOBHBIE
CBOKCTBA.

Oxkcuabl MW aHTHAPHABI  KapOOHOBBIX  KHCJOT. HeconeoOpasywmue u
cosieoOpasyromue okcuibl. Kucinotuele okcuapl, X cBorcTBa. OCHOBOHBIE OKCHIIBI, UX
cBoicTBa. AMGOTEpPHBIE OKCUJIBI, UX CBOMCTBA. 3aBUCUMOCTh CBOMCTB OKCHJ/IOB METAJJIOB
OT CTENEHW OKHUCICHHUS. AHTHAPUILI KapOOHOBBIX KHCJIOT KaK AaHAJIOTH KUCIOTHBIX
OKCH/JIOB.

Kucaorel opranudyeckue u Heopranmyeckue. Kucmorel B cBeTe Teopuu
AJIEKTPOJIUTUYECKON aucconmanuu. KHCIOTBI B CBET€ MNPOTOJIUTUYECKOW TEOPHH.
Knaccudukanus opraHu4ecKux M HEOPraHMYeCKux KUcioT. OOmiue CBONCTBA KHUCIOT:
B3aMMOJECHCTBUE OPTAaHUYECKUX U HEOPTAHUYECKUX KUCIOT C METallaMHU, OCHOOBHBIMU U
aM(pOTepHBIMU OKCHUJAMHU M THAPOKCUIAMHU, COJSIMH, OOpa30BaHUE CIIOKHBIX 3(PHUPOB.
Oco06eHHOCTH CBOMCTB KOHIICHTPUPOBAHHOUW CEPHOM U a30THOM KUCIIOT.

OcHoBaHHusI OpraHuYecKkue H HeopraHuvyeckume. OCHOBaHUS B CBETE€ TEOPUU
AJIEKTPOJIUTUYECKON nuccouuanuu. OCHOBaHHMST B CBETE€ NPOTOJUTHYECKOM TEOPHH.
Knaccudukanus opraHM4eckux M HEOPraHWYECKUX OCHOBAHUN. XHWMHUUYECKHE CBOMCTBA
mesioyeil M HepacTBOPUMBIX OCHOBaHMM. (CBOWCTBa OECKUCIOPOAHBIX OCHOBAHUM:
aMMHaKa U aMUHOB. B3auMHO€ BIIMSIHUE aTOMOB B MOJIEKYJIE aHWJIWHA.

AMdoTepHble OpraHuyecKkue W HeOpraHu4veckue coeauHeHus. AmdorepHbie
OCHOBAHHS B CBETE MPOTOIUTUYECKON Teopur. AMGPOTEPHOCTh OKCUIOB U THUIAPOKCHJIOB
MEPEXOHBIX METAUIOB: B3aUMOJIEHCTBUE C KUCITOTAMH U IIEJI0YAMMU.

Comm. Knaccudukanus 1 xumudeckue cBoicTBa cojieii. OCOOCHHOCTH CBOMCTB CoOJiei
OPTraHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'eneTnueckasi CBSI3b MeEXKAY KJIACCAMHM OPraHMYeCKUX M HEOPraHM4YeCKHUX
coenuHeHnu. [IOHATHE O TEHETUYECKOW CBSI3M U T€HETUYECKUX PAJAX B HEOPTraHUYECKOU
Y OpraHryYecKor Xumuu. ['eHeTndyeckue psipl MeTalia (Ha mpuMepe KalblUs U jKene3a),



HeMeTayyia (Cepbl U KPEMHUs), TIEPEXOIHOT0 dJIeMeHTa (LIIMHKA). ['eHeTudeckue psjipl U
IE€HETUYECKas CBI3b B OPraHUYECKOW XUMHUH. ENMHCTBO MUpa BEIECTB.

JlemoHcTpanun

Konnekunn KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUAOB, JEMOHCTPALIUS X CBONCTB.
B3aumoseiicTBie KOHIIEHTPUPOBAHHBIX a30THOM M CEPHON KHUCIIOT, a TaKKe pa30aBIeHHON
A30THOU KUCJIOTHI C MEIBIO.

Peaknus «cepeOpsiHOro 3epKasnay sl MypaBbHHOU KUCIIOTHI.

B3aumogeiicTBue pactBopa THUIIPOKCHUIA HATPUS C KUCIOTHBIMU OKCHUJAMHU (OKCHAOM
dochopa (V)), amboTepHbIMU THAPOKCUIAMU (TUIPOKCUJIOM IMHKA). B3ammopeicTBue
aMMHakKa ¢ XJIOpPOBOJOPOAOM U BOAOW. AHAJIOTUYHO JJII METHUJIAMUHA

B3anmoneiicTBUE aMUHOKHCIIOT ¢ KUCIOTaMHU U mienodyamu. OCyIIecTBIEHUE MEPEXOA0B:
Ca — CaO — Ca3(PO4)2 — Ca(OH)2 P — P205 — H3PO4 Cu — CuO — CuS0O4 —
Cu(OH)2 — CuO — Cu C2H50H — C2H4 — C2H4Br2

JlabopaTopHbIe ONBITHI

[TomydeHnue u CBOMCTBA YIVIEKHACIIOTO rasa.

CaoiicTBa coOsiHOM, cepHOU (pa30aBlICHHOM) W YKCYCHOM KHUCIIOT. BiaumopeiicTBue
TUAPOKCUIA HATpHs ¢ consiMu (cyabdarom meau (11) u xnopuaom aMMoHuUS).

PaznoxeHne ruapokcuia Meau.

[Tonydenne u ampoTepHble CBOMCTBA THAPOKCHUIA AITFOMUHMUS.

[Tony4deHnue )KeCTKOM BOJBI U U3YUEHUE €€ CBOWCTB.

YcrpaHneHre BpEMEHHOM U IMOCTOSIHHOM KECTKOCTH.

IIpakTHyeckue 3aHATHS

ITonydenue XJI0poBOIOPOIA U COIAHOM KUCIIOTHI, UX CBOMCTBA.

[Tomyyenne ammuaka, €ro CBOMCTBaA.

1.12. Xumus 3J1€eMEHTOB

S-OneMEHThI

Boaopoa. /[BoiiCTBEHHOE MOJIOKEHUE BOJIOPOAA B MEPUOAMYECKON cucteme. M3oTomnbl
Bojopoaa. Tspkenasg Boma. OKHCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA BOJAOPOJA,
€ro MoJy4eHue U MpuMeHeHue. Poibs Bogopoaa B )KUBOW U HEXUBOU npupoae. Boaa. Ponb
BOJAbl KAaK  CpPenooOpasylollero  BEIIECTBA  KIETKH. ODKOJIOTMYECKHE  ACTIEKTHI
BOJIONIOJIb30BAHMUS.

JuemenThbl IA-rpymnbl. Illenounsie metamnel. OO0mas xapakTEpUCTHKA IIETOYHBIX
METAJUJIOB HA OCHOBaHMU moJiokeHus B llepuognueckoil cucTteMe 3IIEMEHTOB
J.1.MenneneeBa u crpoeHusi atoMoB. [lomydenue, hpusndeckue 1 XUuMUYECKUE CBONCTBA
HIEJOYHBIX MeTaUIOB. KaTHOHBI IIETOYHBIX METANIOB KAaK BaXKHEWIAs XUMHUYECKas
dbopmMa MX CYIIECTBOBAHUS, PETYJSTHUBHAS POJIb KATUOHOB KaJWs W HATPHUS B KUBOU
kieTke. [IpupoiHbIe cOeqMHEHNsT HaTPUs U Kajlusl, UX 3HAYCHHUE.

duemenThl IIA-rpynnbl. OOmas xapakTepUCTHKa MIEIOYHO3EMETbHBIX METAJUIOB H
MarHdss Ha OCHOBaHMM moJiokeHusa B Ilepuoanueckonl cucTeMe  DJIEMEHTOB
J..MenneneeBa u cTpoeHuss aTroMoB. Kanbiuii, ero mnojydeHue, (U3NYECKUE U
XUMHYECKUE CBOWMCTBA. BaxkHeline cOeMHEHUS KalblUs, UX 3HAYECHUE U NTPUMECHEHHUE.
Kanpumii B npupose, ero 6uosoruyeckasi poib.
p-ONEMEHTHI

AJNIOMHHUNA. XapaKTEPUCTUKA AIFOMUHUS Ha OCHOBAHUM ToyiokeHus B [lepuoanueckoit
cucteme anemeHtoB JI.M.MenneneeBa u crpoenust aroma. llomydenue, dusmyeckue u



XUMHYECKUE CBOMCTBA aIOMHMHUSA. BakHeillne COeAWHEHHUs aTlOMUHUSA, UX CBOWCTBA,
3HAYCHHE U IpUMeEHEHHE. [ [pupoaHbie coeqMHEHNS ATFOMUHUS.

Yriaepon u kpemHuii. OOmas XapakTepuCTUKa HAa OCHOBAHMHM WX TIOJIOXKEHUS B
[Tepuonnueckoit cucreme Jl.M.Menneneesa m crtpoeHuss aroma. lIpocTteie Bemiectsa,
oOpa3oBaHHbIE ATUMU 3JeMeHTamMu. OKcuAbl W THUAPOKCUIBI YIJIEpOJa U KPEMHHS.
Baxueiiiye coy yroabHOM U KpeMHHEBOUM KUCHAO0T. CHIIMKATHAs! TPOMBIIUIEHHOCTb.

I'anorennl. OOmas XapaKTepUCTHKA TaJOTCHOB HA OCHOBAaHWW WX TIOJOXKCHUS B
[Tepuoaunueckon cucreme sneMmeHToB [I.M1.MenaeneeBa u cTpoeHuss aTOMOB. [ aJloreHbr —
IPOCTBHIE BEIIECTBA: CTPOCHUE MOJIEKYJ, XUMHUYECKHE CBOWCTBA, MOJIyYEHUE U
OpUMEHEHHE. BakHellne COeIWHEHUs TalloT€HOB, HMX CBOWMCTBA, 3HAYECHUE W
npUMEHEHHE. ['anorensl B npupoje. buongornyeckas poJib raloreHoB.

Xanabkorenbl. OOIas XapakTepUCTUKA XaJbKOIT€HOB Ha OCHOBAaHUM HMX TOJIOKEHHUS B
[Tepuonuueckon cucreme snneMeHToB [.M.MenmeneeBa u cTpoeHUs: aTOMOB. XaJIbKOTECHbI
— npocTthie BemecTBa. Amutorponusi. CTpoeHne MOJEKYJ aNIOTPOMHBIX MOAUMDUKAINN U
ux cBoMCTBa. llonmyyeHne u npuMeHeHne KUCIopoaa U cepbl. XaabKOTEHBI B IPUPOAE, UX
OuoJioruyecKas poJb.

duemeHTbl VA-rpynnbl. OO0mas XapakTepuCTHKa 3JIEMEHTOB ATOM TpyHmbl Ha
OCHOBaHWU uX mnoJjioxkeHuss B llepumogmueckoit cucreme snmemeHtoB [[.M.MenneneeBa u
cTpoeHusi arToMoB. CTpoeHHE MOJEKYJIBI a30Ta U aJUIOTPOIHBIX Moaudukanuii ¢pocdopa,
ux (Quznueckue M XUMHUYECKHE CBOMCTBAa. BomopoaHbie coeauHEHUs] 3JIE€MEHTOB VA-
rpynmbl. Okcuabl azota U ¢pocdopa, COOTBETCTBYIOMIUE UM KUCIOTHI. COJIM 3TUX KUCJIOT.
CBoiicTBa KHCIOPOJHBIX CcOequHEHuM azora u (ocdopa, ux 3HaUYEHHE U MPUMEHEHUE.
A3ot u docdop B nmpupojie, ux OMoIoruuecKas poib.

DuemenTbl IVA-rpynnbl. OOmiasi xapakTepUCTHKa DJJIEMEHTOB JTOW TPYMIMbl Ha
OCHOBaHUM uX moJjiokenus B llepuommueckon cucreme snemeHToB [|.M.MenneneeBa u
CTpPOEHHS aTOMOB. YTIliepoa u ero amiorpomnus. CBOWCTBA aJUIOTPOMHBIX MOIUMUKAIIUI
yIJepoa, X 3Ha4YeHHE W npuMeHeHne. OKCHUIIbI U TUAPOKCHUIBI YIIIEpOaa U KPEMHUS, UX
XuMH4eckue cBoiicTBa. Comyd yroJibHOM MW KPEMHHMEBBIX KHUCIOT, WX 3HAYECHHE U
npumenenue. [IpupogooOpasyroiias poib yriiepoaa ajs )KUBOM U KPEeMHUS ISl HEKUBOM
MIPUPOJIBL.
d-DnemeHThI
Ocobennoctu crpoeHusi atoMoB d-snemeHToB (IB-VIIB-rpynm). Menps, muMHK, Xpowm,
KeJIe30, MapraHel] Kak MpOCThI€ BElIecTBa, WX (U3UYECKHE U XHMHYECKHUE CBOMCTBA.
Haxoxxnenue >THMX METaIOB B MPUPOJE, UX MoidydeHue u 3Hadyenuwe. CoemuHenust d-
AJIEMEHTOB C PA3JIMYHBIMU CTEICHSIMU OKHUCJIEHHs. XapaKTep OKCHUIIOB U TUAPOKCHIOB
ATUX 3JIEMEHTOB B 3aBUCUMOCTHU OT CTETIEHU OKUCIICHUS METasla.

JdeMoHcTpanuu
Komtekiun mpocThIX BEMIECTB, 0OpPa30BaHHBIX AJIEMEHTAMHU Pa3IMYHBIX AJIEKTPOHHBIX
CEMEUCTB.

Komnekunm MuHEpanoB U TOPHBIX MOPOJ.

[Tonyyenue amnoTpomHbIX MoAU(DUKAUK KUCIOopoAa, cepbl, ¢ocdopa. XuMUYECKUE
CBOMCTBA BOAOPOa, KUCIOPOia, cephl, pocdopa, raloreHoB, Yriiepo/a.

Oxcunpl cepbl, a3oTa, Yriepoja, *ejes3a, Maprafia, MeId C Pa3jJIuyHbIMH CTEHECHSIMU
OKHCJICHHS, UX CBOMCTBA.



['unpokcuael cepsl, XpoMa, MapraHua, Keies3a, Mey, allOMUHNSA U [IMHKA, UX ITOJIy4YeHUe
Y XUMHAYECKHE CBOWCTBA.
JlaGopaTopHbIe ONbITHI
N3ydenune CBOMCTB MPOCTHIX BEUIECTB U COCANHEHUM S-2JIEMEHTOB.
N3ydenune CBOMCTB MPOCTHIX BEUIECTB U COCANHEHUMN P-3JIEMEHTOB.
N3ydenne cBONCTB MPOCTHIX BEIIECTB M COEAMHEHUN d-3JIEMEHTOB.
IIpakTnyeckue 3aHATHSA
[Tomyyenue THIPOKCUAOB AMFOMUHUS M LIMHKA; UCCIEA0BaHUE UX CBOMCTB. llomydenue n
HCCIIEJOBAaHUE CBOMCTB OKCHUJIOB CEPBI, yriaepoaa, pocdopa.
1.13. Xumus B )KU3HH 0011EeCTBA

XuMHA M NPOMU3BOACTBO. XUMHYECKas IPOMBIIIICHHOCTh M XHMHYECKHE
TexHOJIOTHH. ChIpbe JUISI XUMHUYECKOM IPOMBINUIEHHOCTH. Boaa B XMMHYECKOMN
IPOMBIIUICHHOCTH. OHEPrus Uil XHMHYECKOrO IIPOM3BOACTBA. HaydHble NpHHIMIBI
XUMHAYECKOTO IIPOM3BOJCTBA. 3AIATA OKPYXKAOLIEM Cpeabl W OXpaHa Tpyha IIpU
XUMHAYECKOM NPOU3BOACTBE. OCHOBHBIE CTAIMM XMMHYECKOTO ITPOU3BOCTBA. CpaBHEHUE
IIPOU3BOJICTBA aMMHAKA ¥ METAHOJIA.

XHMHUA B CeJIbCKOM X0351ficTBe. XMMM3aLHsI CEIBCKOIO XO34MCTBA U €€ HAIlPABJICHHUS.
Pacrennss u mouyBa, MOYBEHHBIM MOMIOLIAIOMMNA KOMIUIEKC. YJIOOpeHHs H HX
knaccuukanuga. XHUMHYECKHE  CpeAcTBa  3alluThl  pacTeHuid.  OTpuuaTenbHbIC
MOCJIE/ICTBUSI IPUMEHEHHUSI IECTULIMIOB U 00ph0a ¢ HUMHU. XUMU3ALMS )KUBOTHOBOCTBA.

XuMHA M JKOJOrusa. XMMHYECKOE 3arps3HEHUE OKpykawomeh cpenpl. OxpaHa
ruipoceppl OT XHUMHUYECKOro 3arpsizHeHus. OxpaHa TMOYBBI OT XHMHUYECKOTO
3arpsizHeHus. OxpaHa aTtMocdepbl OT XHMHUYECKOro 3arpsi3HeHus. OxpaHa ¢uopbl U
(dayHbl OT XMMUUYECKOTO 3arps3HeHMsl. BUOTEXHONIOTHs ¥ TeHHAsl HHKEHEPUS.

XHMUA U NOBCeJHEBHAA KM3Hb YeJIoBeKa. /[omamHsasg anreka. Moromue U YucTAIne
cpeactBa. CpencrBa O0pbObI ¢ OBITOBBIMH HaceKOMbIMH. CpeicTBa JUYHON THUTHCHBI H
KOCMETUKM. XUMHS W MHIIA. MapKUpOBKM YNAaKOBOK IIHIIEBBIX W TUTHEHUYECKHUX
MIPOAYKTOB M YMEHUE UX YUTATh. DKOJIOTHUS KUJIUIIA. XUMHUS U TCHETUKA YEJIOBEKa.
JlemoHCcTpanumn
Mopenu npou3BOJACTBA CEPHOU KUCIOTHI U aMMHAKA.

Konnekuus yno6penuii 1 necTuuuo0B.

OO0pasnel cpeACcTB OBITOBOM XMMHUHU U JIEKAPCTBEHHBIX MPENApaToB.

IIpakTHyeckue 3aHATHS

O3HakoMIIEHHE C KOJUICKITMEH yI0OpEeHUI U TIeCTUITUIOB.

O3zHakomiieHHE ¢ 00pa3IaMu CpesICTB OBITOBOM XMMHUH U JIEKAPCTBEHHBIX MPEMapaToOB
2. Oprannyeckasi XuMus

2.1. lIpeamet oprannyeckoil xummuu. Teopusi cTpoeHNsi OPraHUuYeCKUX COeTUHECHUM

IIpeamer opranuveckoi xumuu. I[loHsTHE 00 OpraHUYecKOM BeEIIECTBE U
OpraHn4yeckon xumuu. KpaTkuil oOyepk HUCTOpUMH pPa3BUTUA OPraHUYECKOM XUMHH.
Butanu3sm u ero kpymenue. OCOOEHHOCTH CTPOCHMSI OPraHMYECKHX COEIMHEHMI.
Kpyrosopor yriepoaa B mpupo/e.

Teopusi crpoenusi opranuveckux coeaumHennii A.M.Bbyrtaeposa. Ilpennoceuiku
co3maHusi Teopun crpoeHns. OCHOBHBIE NOJIOXKEHUsI Teopun crpoeHus A.M.bytaeposa.
XHWMHUYECKOE CTPOEHUE M CBOMCTBAa opranuueckux BemiecTB. [lonatue o0 u3zomepuu.



CnocoObl oTOOpaXKeHUsI CTPOCHUST MOJIEKYJbl ((popMysbl, Mozaeau). 3HAYCHUE TEOPUU
A.M.bytnepoBa s pa3BUTHs OPraHUYECKOW XMMHUHM U XUMUYECKHUX ITPOTHO30B.

CtpoeHue aToma yriepoaa. DJIEKTPOHHOE OO0JIAKO W OpOWTallb, S- U P-OpOUTAIIN.
DJEeKTPOHHBIE U ANEKTPOHHO-Tpaduyeckue GopMylibl aromMa Yrjiepoja B OCHOBHOM H
BO30Y>KI€HHOM cocTOsiHUAX. KoBaseHTHast XuMuYecKkasi CBs3b M €€ KiacCu(UKALUA IO
crioco0y mepekphIBaHus opoOuTaneit (o- u m-csizu). [lorsTue rubpunuszanuu. Paznudasie
TUTIBI THOpUAN3auU U (OpMa aTOMHBIX OpOUTasei, B3aUMHOE OTTAIKUBAHUE THOPUIHBIX
opOuTanei u ux pacrojoKeHHe B MPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM SHEPTHUHU.
['eomeTpusi MoOJIeKysl BeIIECTB, OOpa30BaHHBIX AaTOMAaMH YIJIEpOJAa B Pa3IMYHBIX
COCTOSIHUSIX THOpUIU3AIINH.

Kinaccupuxanuss opranmyeckux coenmHeHmii. Kiaccudukanus opraHuyeckux
BELIECTB B 3aBUCHMOCTH OT CTpPOEHHS yriepoiHou nenu. [loHsTHe (QpyHKIMOHAIBHOU
rpynnsl. Kimaccudukaiysi opraHMuecKux BEIIeCTB M0 TUIY (PYHKIIMOHAIBHON TPYTIIHL.

OCHOBbI HOMEHKJIATYPbl OpPraHU4YecKMX BellecTB. T[pUBHAIBHBIE Ha3BaHUS.
PanmonansHass HOMEHKJATypa Kak npeamecTtBeHHua HomeHkinatypel [UPAC.
Homenknatypa  IUPAC: npunmunel  0o0pa3oBaHMsl  Ha3BaHUM,  CTapIIMHCTBO
(yHKIMOHAJIBHBIX TpyII, HX o0o3HaueHWe B mnpedukcax u cyddukcax Ha3BaHUN
OpraHUYECKUX BEIIECTB.

Tunbl XUMHYECKHX CBSI3eH B OPraHU4YeCcKHX COeJMHEHUSIX M CIOCOObI UX pa3pbiBa.
Knaccudukanys KoBaJd€HTHBIX CBSI3€U MO 3JEKTPOOTPHUIATENBHOCTU CBSI3aHHBIX aTOMOB,
croco0y TMepekpblBaHUA OpOUTalel, KpaTHOCTH, MeXaHu3My oOpa3zoBaHus. CBs3b
IIPUPOABl XUMUYECKON CBSA3M C THUIIOM KPUCTAJUIMYECKOW PEUIETKH BEIIECTBA U €ro
¢u3znueckuMu cBoiicTBaMH. Pa3pblB XMMHUECKOM CBS3M Kak Ipolecc, OOpaTHbIl ee
oOpazoBaHMio. [OMOIMTHYECKHH W  TETEPOJUTHUECKUNA  pa3pbIBbl  CBSI3€H, UX
COTIOCTABJIEHUE C OOMEHHBIM U JIOHOPHO-aKLENTOPHBIM MEXaHU3MaMH HUX 00pa3oBaHUS.
[TonsiTue cBOOOTHOTO pajivKaia, HyKICOPMIBHON U ANEKTPODUILHON YaCTUIIBI.

Knaccudpukauus peakuuii B oprannyeckoil xumMuu. [lonarue o tunax m MmexaHmsmMax
peakuuii B oprannyeckod xumuu. CyOctpar u peareHt. Knaccudukanus peakuuid mo
U3MEHEHUI0 B CTPYKType cyOctpata (IpHCOEIMHEHHUE, OTUICIIEHHE, 3aMelleHHe,
M30MepHU3alks) U THUIY peareHTa (pagukalbHble, HYKJI€O(DUIbHBIE, 3JIEKTPO(QUIBHBIE).
Peakuuu npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
u3oMepu3aluy. Pa3HOBMIHOCTM  peakuMid  KaXxAoro TUNA: TUAPUPOBAHUE U
JErUIPUPOBAHKE, TAIOTCHUPOBAHUE U JEralOTeHUPOBAHUE, TUAPATALIMS U IETUApPATALINS,
TUIPOTAJIOT€HUPOBAHUE 17} JEruIporaJoreHupoBaHue, NOJINMEpHU3aLU "
NOJIMKOHACH CAlUs, eperpynnupoBka. OCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEaKUMi B OPraHUYECKON XMMUHU.

CoBpeMeHHBIE NPeACTABJICHUA 0 XMMHYECKOM CTPOCHHH OPraHUYeCKHMX BelleCTB.
OcHOBHbIE HampaBieHUsT pa3BuUTUd Teopun crpoeHus A.M.bytnepoBa. HM3omepus
OpraHUYECKUX BEIIECTB U €€ BUAbl. CTPYKTYpHask M30MEpUs: MEKKIIACCOBAsL, yTIEPOIHOTO
CKeJleTa, TMOJIOKEHUS KpaTHOM cBsi3M W (yHKUMOHAJIbHOW rpymnmbl. [IpocTpaHcTBeHHas
M30MEPUS: TeoOMETpUYeCcKass W onTtudeckas. lloHsATHEe acuMMETpUYecKoro uEHTpa.
buonornyeckoe 3HaueHHE ONTUYECKOM H30Mepuu. B3anmHOEe BIUSHUE aTOMOB B
MOJIEKYJIaX OPraHUYECKHUX BEIIECTB. DJIEKTPOHHBIE A(()EKTh aTOMOB U aTOMHBIX TPy B
OpraHu4eckux MoJsiekynax. MHIyKunoHHBIN 3G (EKT, TOI0KUTENbHBIA U OTPULIATEIBHBIN,



ero ocobeHHocTu. Me3omepHbili 3ddexT (3hdexT compskeHus), ero O0COOCHHOCTH.
JemoHCcTpanumn

Komnekuum opraHmyecknx BewmecTB (B TOM YHCIE JIEKAPCTBEHHBIX IPENapaToB,
Kpacureneil), MaTepuasioB (MPUPOJHBIX M CUHTETHYECKUMX KAy4dyKOB, IIJJAaCTMAcC H
BOJIOKOH) U U3JI€JIMN U3 HUX (HUTEH, TKaHEH, OTIEI0UYHBIX MATEPUAJIOB).

Mopenu monexyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTepkHeBble U 00bEMHBIE.
Mopaenu OTTaJIKUBaHUS THOPUIHBIX OpOUTAIE C MOMOIIBIO BO3IYIIHBIX IIAPOB.
B3anmoneiicTBue HaTpUsi C ATAHOJIOM M OTCYTCTBHE B3aUMOJCUCTBUSA C JIUATHUIOBBIM
aupom.

OnbITHl, MOATBEPKAAIOIINE HATHYKUE (QYHKIMOHAIBHBIX TPYNN Y COSAMHEHUN Pa3IuYHBIX
KJIACCOB.

JlabGopaTopHblii ONIBIT

N3rotoBiieHre Mozened MOJIEKYJ —IPEACTABUTENICH PA3IMYHBIX KIIACCOB OPraHUYECKHUX
COCTMHEHU.

IIpakTnyeckue 3aHATHSL.

OOnHapyxeHue yriepoja M BOJOPOJAa B OpPraHMYECKOM coeAuHeHuu. OOHapyx eHue
rajioreHoB (rpo0a beitnpiuTeiina).
2.2. IIpeaesibHbBIE YII€BOAOPOABI

T'omosiornyeckuit psax  ankaHoB. Ilonarne 00 yruieBogopogax. (OcobeHHOCTH
CTPOEHHUS TMPENENbHBIX YIIEBOAOPOAOB. AJIKaHBl KaK MPEACTABUTENHN MPEIeIbHBIX
YTJIEBOAOPOIOB. JJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl METaHa U
JIpYyruxX ajkaHoB. ['omosiormueckuii psig u uzomepus mnapaduHoB. HopmanbHoe u
Pa3BETBIICHHOE CTPOCHUE YyriepoaHod nenu. HomeHkimaTtypa alkaHOB M aJKHJIbHBIX
3amecTuTesied. PU3nUecKre CBOMCTBA AJIKAHOB. AJIKaHbI B IPUPOJIE.

XuMnyeckue cBOWCTBa ajkaHoB. Peakunuu SR-Tuna: ramoreHupoBaHue (paboTbl
H.H.CemenoBa), nutpoBanue 1o KoHoBamoBy. MexaHu3M peakuuu XJIOPUPOBAHUS
ankaHoB. Peakuuu neruapupoBaHusi, TOPEHHUS, KAaTAJTUTHUYECKOTO OKUCIEHUS AJIKaHOB.
KpekuHr ankaHOB, pa3jMyHbIe BUIbI KPEKUHTa, MPUMEHEHHE B MPOMBIIIJIEHHOCTH.
[Tuponn3 u KOHBEpCHsI METaHa, U30MEpHU3allisl aTKaHOB.

IlpumeHenne W cmocoObl MoJydyeHuss ajgkaHoB. OO0nacT NPUMEHEHHUs AJKAHOB.
[IpombllIeHHBIE CLTOCOOBI MOJYUYEHHUS aJKaHOB: MOJTYYEHUE U3 TPUPOAHBIX UCTOYHUKOB,
KPEKUHI MapadUHOB, TMOJYYEHUE CHUHTETUYECKOTO O€H3WHa, Tra3udukanus yris,
IUApUpOBaHUE ankaHOB. JlabopaTtopHble cOCOOBI MOJTy4YEHUsl ajJKaHOB: CUHTE3 Bropua,
JIeKapOOKCUIIMPOBAHKE, THIPOJIA3 KapOuia aTrtOMUHHUS.

Hukaoankanpl. ['oMoJorMUecKuid psig M HOMEHKIATypa IUKIOAIKAHOB, WX OO0Ias
dbopmyna. Ilonstue o HampspkeHMM HHKIA. M3oMepus IUKIOANIKAaHOB: MEKKIIAcCOBasd,
YIJIEpOAHOTO  CcKenera, reomerpuyeckass. [lomyuenne u  ¢Qusmueckue CBOMCTBA
[IUKJIOAJIKAaHOB.  XHWMHYECKHE  CBOMCTBA  IHMKJIOAIKaHoB. Croenuduka  CBOHCTB
[UKJIOAJIKAHOB C MaJbiM pa3MEpoM LHKJIA. Peakuuu NpUCOEAMHEHUS U PaJUKAIBHOTO
3aMEIlEeHHUS.

JdeMoHcTpanuu

Mopaenu MosieKyJl MeTaHa, APYTUX alKaHOB, PA3JIMYHBIX KOH(pOpMaUi IUKIIOTeKCaHa.
PactBopenue mapaduna B O€H3MHE M HCHApeHHE pAacTBOpUTENS U3 cMmecu. [lnaBneHue
napaduHa U €ro OTHOUIEHUE K BOJIE (PaCTBOPUMOCTD, IJIOTHOCTh, CMAaUMBAHUE).
Pa3zpnenenue cMecu 6€H3MH—BO/A C IOMOIIBIO ACIUTENbHON BOPOHKH.



['openue ™erana, mnpomnaH-OyTaHOBOM cMecH, NapapuHa B YCIOBHUSIX H30bITKA U
HEJIOCTaTKa KUCIOPOA.

B3peIB cMecu MeTaHa ¢ BO3LYyXOM U XJIOPOM.

BoccTanoBneHre OKCHIOB TSDKEIBIX METAUIOB TapauHOM.

OTHOlIEHHE UUKIOreKcaHa K OpOMHOM BOJAE M pacTBOpPY MEpMAaHraHaTa Kajus.
JlaGopaTopHbIe ONbITHI

N3rotosiieHre Moenend MOJIEKYJI aJJKaHOB U TAJIOT€HAIKAaHOB.

N3rortosnenne napadhuHUPOBAHHOW Oymaru, UCIbITAHUE €€ CBOMCTB: OTHOILIEHUS K BOJIE
U KUpam.

OOnHapyXeHue BOJbI, CaXH, YIVIEKUCIOrO Tra3a B MPOAYKTaX TOPEHUS CBEYH.
O3HaKOMJIEHHE CO CBOWMCTBaMHU TBEPABIX NapaduHOB: IJIABJICHUEM, PACTBOPUMOCTBHIO B
BOJE M OpPraHUYECKUX PACTBOPUTENSNX, XHUMHUYECKOW HMHEPTHOCTHIO (OTCYTCTBHEM
B3aMMOJICUCTBUSL C OpPOMHOM BOJIOM, pacTBOpamMu IE€pMaHTaHaTa Kajus, THAPOKCHIA
HATpHs U CEPHOM KUCIIOTHI).

IIpakTHyeckoe 3aHATHE

[lonyyeHue mMeTaHa W M3y4YEHHE €ro CBOMCTB: TOPEHUs, OTHOIICHHS K OpOMHOW BOJAE U
pPacTBOpy EPMaHraHATa KaJusl.

2.3. DTH/ICHOBbIE U IMEHOBbIE YIJIEBOAOPO/IbI

I'omoioruyeckuii psjag  AJKEHOB. OIJEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI 3TWJIEHa WU alkeHoB. ['omonormueckuili psn u oOmas QopMyia aaKeHOB.
N3omepuss  ITUIEHOBBIX  YIJIEBOAOPOJOB:  MEXKKJIACCOBAasl, YIVIEPOJHOIO  CKEJeTa,
MOJIO’KEHUSI KpaTHOM CBs3H, reoMeTpuyeckas. OCOOEHHOCTH HOMEHKJIATYpPhl ATHIIEHOBBIX
YIJIEBOIOPOIOB, HA3BAHUA BAXKHENIINX paauKaioB. PU3ndecKue CBOWCTBA aJIKEHOB.

XuMHYeCcKHe CBOMCTBA AJIKEHOB. DJIEKTPOPUIBHBIN XapaKkTep peakiuii, CKIOHHOCTh K
peaKkuusAM IPUCOCANHEHMS, OKUCIEHUs, Tonumepu3anuu. [Ipasuno MapkoBHUKOBaA U €T0
AJIEKTPOHHOE O00OCHOBaHWE. Peakuuu TaJoreHUpoOBaHHUsA, TUIAPOTraJIOTeHUPOBAHUS,
ruaparaquy, ruapupoBanus. Mexanm3sm  AE-peakuui. Ilomatne o  peakuumsax
nonumepusauu. ['openne ankeHoB. Peakiimm OKUCIEHUsI B MATKHAX U KECTKUX YCIOBUSX.
Peaknusi Barnepa u ee 3HaueHue JUisi OOHApY>KEHHUSI HENPEAENbHBIX YTIEBOAOPOJIOB,
MTOJTYYEHHUS TIINKOJIEH.

IlpyumeHenne uW CcmocoOBI TMOJY4YeHHMSl AJKeHOB. licronb3oBaHME  BBICOKOU
PEaKIMOHHON CIOCOOHOCTH AJIKEHOB B XMMHYECKOW MpPOMBIIUIEHHOCTH. [IpuMeneHue
dTWIEHa W mnponuieHa. I[IpoMblnuieHHbIE CHOCOOBI MOJTY4YEHHs alKEeHOB. Peakuuu
JAETUPUPOBAHMSI U KPEKHHTa aJIKeHOB. JIJabopaTopHble CrIOCOObBI MOTYUYEHHS aJIKEHOB.

Aaxkaauensbl. [loHsaTue n kinaccudukanus JUEHOBBIX YIJIEBOJAOPOJOB IO B3aUMHOMY
pacrojOKEHUI0 KpaTHBIX CBsi3ell B MoJjekysne. (OCOOEHHOCTH 53JIEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTPOEHHUs CONPSDKEHHBIX JHUEHOB. IloHATHE O T-3JIEKTPOHHOU
cucreme. HoMeHkaTypa TMEHOBBIX yIiieBoA0poAoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB KAaK CIEACTBUE MX D3JIEKTPOHHOro crpoeHus. Peaknum 1,4-
npucoenuuenus. llomumepuzauuss  aueHoB.  CrocoObl  MOJyYEHUS  JUEHOBBIX
yriieBo10po10B: pabotel C.B.JIebenera, AeruapupoBaHe aKaHOB.

OcCHOBHbIE TIOHSITHUSI XHMHHM BbICOKOMOJICKYJISIPHBIX COeJIMHEeHUN (HA mnpumepe
NPOAYKTOB MNMOJHMEPU3ANMN AJKEHOB, AJKAJIHEHOB W HMX TaJIOT€HIPOU3BOIAHBIX).
MoHoMep, noJIMMep, peakius MOIUMEPU3AIUU, CTENEHb MOJMMEPU3ALUNA, CTPYKTYPHOE
3B€HO. THIBI MOMMMEPHBIX LENEH: JMHEWHBIE, PA3BETBICHHBbIC, CIUIUTHIE. [loHATHE O



CTEpEOPEryJSIPHBIX MoauMepax. llonmmepsl TEPMOIIACTUYHBIE UM TEPMOPEAKTUBHBIE.
[IpeacraBnenre o I1ulacTtMaccax M 3nacromepax. [IOJMATHIIEH BBICOKOTO W HHU3KOIO
NaBJeHUsA, €ro cBoucrBa U npumeHeHue. Karammzaropsr  [{urmepa—Harra.
[TonumnponuieH, ero npuMeHeHne U cBoMcTBa. ["anorencoaepxaiiue moauMepsl: TeQIIoH,
noyMBUHWIXJIOpUA. Kayuykm  HarypaibHbli H  cuHTeTHueckue. Comoaumepsl
(OyTanmueHCTUPOIbHBIN KayuyK). Bynkanuzamnus kaydyka, pe3uHa u 500HUT.
JlemoHcTpanun

Mopenu MOJIEKYJI CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB U AJIKAJUEHOB.
Komnekmus «Kayuyk u pesuna». JlenonnMepuszanus kayuyka. CryleHUe MIEYHOTO COKa
Kay4yKOHOCOB (MoJIo4asi, OJlyBaHUYHMKOB, (PUKycCa).

JlabopaTopHbIe ONBITHI

OOHapyxeHue HenpeleabHbIX COCIMHEHHM B KepocuHe, ckumuuaape. O3HaKOMIIEHUE C
oOpasllaMi TOJMATWIIEHA W MOJMIponuwieHa. Pacrno3HaBaHue oOpaslioB allkaHOB U
AJIKEHOB.

IIpakTH4Yeckue 3aHATUS

[Tonydenue 3TrIIeHA IeTUIPATAUEN STHIIOBOTO CIIUPTA.

B3aumozeiicTBue 3THIIeHa ¢ OpOMHOM BOIOM, pACTBOPOM MEPMAHIaHATa KA.
CpaBHEHHME IIJJTaMEHM JSTHJIEHA C IUIAMEHEM TMPEAENbHBIX YIJIEBOJOPOAOB (METaHa,
MPOMaH-0yTaHOBOW CMECH).

2.4. AueTnjieHOBbIE YIJIEBOAOPOAbI

I'omoJiornyeckuii PpsA  AJKMHOB. OJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE
alleTWJieHa M JpYrux ajnkuHoB. ['omosormyeckuil psii u oOmas ¢opMylsia ajaKHHOB.
HomeHkilaTypa aneTuineHOBBIX yIVIEBOAOPOAOB. M30Mepuss MEXKIAaccoBasi, yIJIEPOJIHOIO
CKEJIETa, MOJIOKEHHSI KPaTHOU CBSI3U.

XuMHYecKHe CBOMCTBA W NpUMeHeHMe aJKMHOB. (OCOOCHHOCTHM peakuui
IIPUCOEIUHEHHS IO TPOMHOU yriepoa-yriaepoaHon csssu. Peakuus Kyueposa. IIpasuiio
MapkoBHMKOBa MNPUMEHHUTENBHO K anerwieHaMm. [logBmkHOCTH aroma BomoOpoza
(kucnoTHble cBoOMcTBa ainkuHOB). OKHCIEHME alKUHOB. Peakius  3eIUHCKOTO.
[IpuMeHeHre aleTUIEeHOBBIX YIieBoA0po0B. [lonuBrHMIaLETAT.

IMonyyenne ankuHoB. [lonyueHue aneTwieHa MUPOJIM30M METaHa U KapOWIHBIM
METOJOM.

JlemoHCcTpanumn

Mopenu MoJieKyJibl aleTueHa U Apyrux ajikuHoB. llosydyeHue aneruneHa w3 kapouaa
KaJIbI(Usl, O3HAKOMJIEHHE C (U3MYECKUMU M XUMHUYECKHMMHM CBONCTBAMH alleTUJICHA:
PacTBOPUMOCTBIO B BOJI€, TOPEHHUEM, B3aMMOJIEUCTBHEM C OpPOMHOM BOJIOM, pacTBOPOM
nepMaHranara kanus, consmu meau (1) u cepebpa.

JlaGopaTopHblii ONIBIT
N3roroBnenne Moaenen MOJIEKYJ AIKUHOB, UX U30MEPOB.
2.5. ApomaTu4eckue yrijieBoA0pPoaAbl

I'omosnoruveckuii psag apeHoB. beH301 Kak mnpencraBuTenb apeHOB. PasBurthe
MpeACTaBICHUM 0 cTpoeHrn OeH3osa. CoBpeMeHHbIE MPEICTaBICHUS 00 AIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHHH OeH3oja. OOpa3zoBaHuME apOMATHYECKOW T-CUCTEMBI.
['omonorn OeH3o0sa, HMX HOMEHKJaTypa, obOmas Qopmyna. Homenknatypa s
IU3aMEILEHHbIX  MPOM3BOAHBIX  O€H30Jla:  OpTO-, MeTa-, M[apa-pacroyiOKEeHHe
3aMmectuTese. Pu3ndeckue CBOMCTBA apEHOB.



XuMuveckue cBOMcTBa apeHoOB. [IpuMepbl peakiuil AMeKTPOPUIBHOTO 3aMEIICHUS:
rajJloreHUpOBaHus, amKuiaupoBaHus (karanuzatopel Opuaens—Kpadrca), HUTpoBaHUS,
cynbpupoBaHua. Peakiuu TUAPUPOBAHUS M MPHUCOCAMHEHHA XJjopa K OeH301y.
Oco0EHHOCTH XMMUYECKUX CBOICTB TOMOJIOroB OeH30s1a. B3anMHOE BIMsSIHHE aTOMOB Ha
npuMepe TOMOJOroB apeHoB. OpuEHTalMs B PEaKIUSIX SIEKTPOGUILHOTO 3aMEUICHHUS.
OpuentanTsl I u 11 pona.

IlpumeHnenne u moJydeHHe apeHOB. [IpupojHbIE HMCTOYHUKH apOMaTHYECKUX
yTIE€BOAOPOIOB. ApoMaTH3aIvs ajIKaHOB U IUKIOAIKAHOB. AJIKWIMpOBaHUE OeH30a.
JdemoHcTpanuu

[IlapocTepkHeBbIE U 00BEMHBIE MOJIEIH MOJIEKYJ O€H30J1a M €r0 TOMOJIOTOB.

Paznenenue cMecu 6€H301—BOJIa C MOMOIIBIO JEIUTEIHHON BOPOHKH.

PactBopsitoiias crocoOHOCTh OeH30J1a (IKCTPaKIMs OPTraHUYECKUX M HEOPTaHMYECKHX
BELIECTB OEH30JIOM W3 BOJHOTO pacTBOpa Hojda, KpacurTelei; pacTBopeHue B OeH30lie
BEILIECTB, TPYIHOPACTBOPUMBIX B BOJIE (Cepbl, OEH30MHON KUCIIOTHI).

['openue 6en3oua.

OTtHomeHnue 6eH3oJ1a K OpOMHOM BOJIe, paCTBOPY MEpMaHTaHaTa KaJlus.

[Tonyuenue HUTpOOEH30MA.

O3HakomiieHHE C (PU3WYECKUMH CBOMCTBAMH apOMAaTUYECKHX YIJIEBOJOPOAOB C
ucrnosnb3oBaHueM pactBoputens «CoyibBeHT». WM3roTtoBjieHWE W HCIOJIb30BaHUE
npocTeiero npubdopa A xpomarorpadumu.

[Toyuenne OeH3o0sa JekapOOKCUIMpPOBAaHUEM O€H30MHON KuciaoThl. [lomyueHue wu
pacciioeHre SMyJibcuu OeH3oja ¢ Bojo. OTHouieHue OeH3ona K OpOMHON Bole U
pacTBOpy NIEpMaHIaHaTa KaJIns.

2.6. IlpupoaHbie HICTOYHUKH YIJIEBOIOPOA0OB

He¢dt1h. Haxoxnenne B mnpupome, coctaB U (¢uU3MUECKHME CBOWCTBa HEDTH.
TomnmuBHOSHEpreTHyeckoe 3HadeHue HedTu. I[IpombinuieHHas mnepepaboTka HedTH.
Pektudukanus HedTH, OCHOBHBIE (paKUUU €€ pa3leieHus, HX HCIOJIb30BAHUE.
Bropuunas nepepabotka HedTenpoaykToB. PexTudukanus mazyTa Npu yYMEHbIIEHHOM
nasneHuu. Kpekunr nedrenponykros. Paznuunsie Buabl Kpekunra, padotsl B.I'.11lyxoBa.
N3omepuzanus ajkaHOB. AJKUIMPOBAHUE HENMPEEIbHBIX YIJIEBOAOPOAOB. PudopmuHr
He(drenpoaykro. KauecTBOo aBTOMOOMIIBHOTO TOMIMBAa. OKTaHOBOE YHUCIIO.

Ilpupoanblii U nonyTHbId He@TsAHON ra3bl. CpaBHEHHE COCTaBa NPHUPOJHOTO H
MOMYTHOI'O ra30B, UX MPAKTHYECKOE HCII0Ib30BAHUE.

Kamennsblii yrosab. OCHOBHbBIE HAaNpaBJICHUs WCIOJB30BAaHUS KAMEHHOIO YIJIS.
KokcoBanne KkamMeHHOro yrus, Ba)XKHEHIIWE NPOAYKTbI JTOr0 MpoIecca: KOKC,
KAMEHHOYIOJIbHasi CMOJIa, HajacMosibHas Boga. (CoenuHeHus, BbIIEISEMBIE U3
KaMEHHOYTOJIbHOW  CMOJIbl.  [IpoaykTel, TmoJiyyaemble M3  HAJICMOJIBHOM  BOJBL.
DKOJIOTUYECKHE  acleKThl J0ObluM, TMepepadOTKM UM HUCHOJB30BAaHUS  TOPIOYUX
HCKOITa€MBbIX.

JdeMoHcTpanuu

Komnekuus «I IpupoaHbie HICTOUHUKHU YTIEBOIOPOIOBY.
CpaBHeHHeE MPOIIECCOB rOPEHUsI HEPTH U MPUPOIHOTO Ta3a.
O6pazoBanue HeDTIHON MIIEHKUA HAa MTOBEPXHOCTU BO/IBI.
Karanutnyeckuii KpekuHr napaduna (M KEpOCHHA).
JlaGopaTopHbIe ONbITHI



Onpenenenre HaIUYUS HENPEAEIbHBIX YIIIEBOJOPOI0B B OCH3MHE U KEPOCHHE.
PacTtBopuMOCTh paznuuHbIX HEPTENPOAYKTOB (OE€H3MHA, KEPOCHHA, TU3ETHLHOTO TOILIUBA,
BaseNnHa, napaduHa) Ipyr B IpyTe.

2.7. 'dapoOKCUIbHBbIC COCIMHEHUS

Crpoenne u kiaaccupuxkauusa cnuproB. Kiaccuduxamus coupTroB 1O  THITY
YIJIEBOJOPOJAHOIO pPaJMKalla, YWCITY THIPOKCWIBHBIX TPYII M TUIY aToMa Yriepoja,
CBA3aHHOIO C THJAPOKCHUJIBHON TpYNION. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
TMJIPOKCWIBHON TIpynnbl. BinsHue cTpoeHHs CHOUPTOB Ha HMX (PU3MYECKHE CBOICTBA.
MexMouteKyJIsipHas BOAOPOAHAS CBA3b. | OMOJIOrMYECKUI P MPEAEIbHBIX OHOATOMHBIX
cnupToB. M30Mepus 1 HOMEHKJIaTypa ajlKaHOJIOB, X o0mias popmya.

XuMHYecKHe CBOMCTBA AJIKAHOJIOB. PeaklMOHHas CHOCOOHOCTh IpPEAEIbHBIX
OIHOATOMHBIX CcIUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHX H
HEOPraHWYEeCKUX coequHeHul, comepkamux OH-rpynmy: KHCIOT, OCHOBaHHWH,
aM(OTEpHBIX COEAUHEHUM (BOIbI, COUPTOB). Peakuuu, MOATBEPKIAIOIIME KUCIOTHBIE
CBOMCTBA CHUPTOB. Peakinum 3aMemieHuss TMAPOKCWIBHOM Ipynnbl. MeKMOJIEKYJIApHAs
JerupaTanusi CIHUPTOB, YCJIOBHS 00pa3oBaHUs MNPOCTBIX 3(uUpoB. CloXKHBIE 3PUPHI
HEOPraHWYECKUX U OPraHMYECKUX KHUCJIOT, peakuuu sTepuukauun. OKUCIECHUE U
OKHUCJIUTENBHOE JETUIPUPOBAHKUE CITUPTOB.

Cnoco0b1 mosiyuyeHusi CHMPTOB. ['MAponu3 rajoreHankaHoB. ['mapaTanusi ajKeHOB,
yCJIOBUSA €€ MpoBeneHus. BoccTaHOBIEHNE KapOOHUIBHBIX COCTMHEHUH.

OTtaeibHBIE PEACTABUTENHN AJKAHOJIOB. METaHO, €ro IPOMBIIUIEHHOE NOJyYEHHUE U
NPUMEHEHHE B MPOMBIIUIEHHOCTU. bronoruueckoe nerictBue meranona. Crnenuduueckue
CHOCOOBI MOJTYUYEHUS 3TUI0BOrO cnupra. dusnonaornyeckoe AeCTBUE 3TaHOIA.

MHoroaromublie cnupTthbl. M3omMepus M HOMEHKIAaTypa NpPEICTABUTENEH ABYX- M
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX
KauecTBEHHOe OOHapykeHue. OTIeNbHbIEe MPEICTAaBUTENN: ITUIICHTIIUKOJIb, TJIHMIIEPHUH,
CHOCOOBI UX MOJyYEeHHMS], MPAKTUUYECKOE MPUMEHEHHE.

®eHoJ1. DJIGKTPOHHOE U TMPOCTPAHCTBEHHOE CTpoeHue (QeHona. B3aumHoe BiusHUE
apOMaTUYECKOIr0 KOJIbIA U THIPOKCUIBHOM TPYTIIHI.

XuUMHUECKHE CBOMCTBa (eHosa Kak (QYHKOUS €ro XHWMHYECKOrO0 CTPOEHUS.
BbpomupoBanue ¢eHona (kauecTBEeHHAs] peaklys), HOTpOBaHUE (MUKPUHOBAs KHUCIIOTA, €€
CBOCTBa M mnpuMeHeHue). OOpa3oBaHHME OKPALIEHHBIX KOMIUIEKCOB ¢ HOHOM Fe3+.
[Ipumenenue denona. [lonyuenue ¢peHona B MPOMBIIIIIEHHOCTH.

JdeMoHcTpanuu

Mojienu MOJeKyJ1 CIUPTOB U (DEHOJIOB.

PacTBOpUMOCTH B BOJIE aJIKAHOJIOB, ATHJICHTJIMKOJIS, MIHLEpUHA (peHona.
CpaBHEHHE CKOPOCTH B3aUMOJCHCTBUSI HATpus C OTAHOJIOM, I[POIMAHOJIOM-2, 2-
METHJIIPOIIAHOIOM-2, TITULEPHHOM.

[Tosrydyenue OpoMaTaHa U3 3TAHOIIA.

BriTecHenue eHomna u3 ¢peHossiTa HaTpust yroabHOM KUCIOTOM.
Peakuus ¢enona ¢ hopmaabaeruaoMm.

KauectBennsle peakuuu Ha (HEeHON.

3aBUCHMOCTH paCTBOPUMOCTH (p€HOJIa B BOJE OT TEMIIEPATYphI.
B3aumoneiictBue heHosia ¢ pacTBOPOM IIEJIOYH.



Pacno3naBanue pactBopoB ¢eHosATa HaTpus W KapOoHata Hatpus (O6apOoTax
BBIJILIXa€MOTO BO3/1yXa WJIU JACHCTBUE CUIIBHOW KHUCIIOTHI).
Pacmo3naBanue BOJAHBIX pacTBOPOB (peHOJIA U TIUIICPUHA.
JlaGopaTopHbIe ONbITHI

Pextuduxamms cmecu 3TaHOI—BO/A.

OOGHapy>xeHue BOJbl B a@3€0TPOMHOI CMECH BOJIbI M ATUJIOBOTO CIIUPTA.
IpakTnueckue 3aHATHUSA

N3ydenune paCTBOPUMOCTH CIIUPTOB B BOJIE.

OkucneHue CupToB Pa3IMYHOIO CTPOEHUSI XPOMOBOM CMECHIO.
[Tonyuyenue auatunoBoro 3¢upa. [lonyuenue riuuepara Meau.

2.8. Aabaeruabl 1 KeTOHBI

T'omoJsiornyeckue psiabl ajbAeruioB MW KeToHOB. [loHATHe 0 KapOOHWIBHBIX
COCIMHEHUSIX. OJEKTPOHHOE CTpOEHHWE KapOOHWUNbHOM rpynmbl. M3omepus u
HOMEHKJIATypa aibJCrHJ0B U KETOHOB. @Du3NuecKkue CBOHCTBA KapOOHMWIbHBIX
COCIMHECHUM.

XuMuUYeCKHe CBOICTBA aJbJeruJ0B M KeTOHOB. PeakinoHHasi CrnocoOHOCTH
KapOOHUJIbHBIX COEAMHEHUN. Peakimu OKHUCIICHHS ajdbJeruaoB, KaueCTBEHHbBIC PEaKIUU
Ha abACTUIHYIO TpyIIILy. Peakniuu MOJIMKOH/ICHCAIINH: oOpa3oBaHue
(denonodopmanbaEruIHbIX CMOI.

IIpumeHeHue U mojiyyeHue KAapOOHUJIbLHBIX coelMHeHuil. [[puMeHeHne anperuion
U KETOHOB B OBITY M TIPOMBIIUICEHHOCTH. AJBACTUIBI U KETOHBI B Tpupojae (dPpupHbIC
Macna, (gepoMonsl). [lomydyenre kapOOHWIBHBIX COEIUHEHUU OKHCICHHUEM CIHUPTOB,
ruApaTtaiend alKuHOB, OKHCIEHHEM YTIEeBOJIOPONOB. OTHENbHBIE MNPEICTABUTEIN
aJbJIETUIOB Y KETOHOB, CIIEIM(PUIECKUE CITIOCOOBI UX MOJIYYCHHS U CBOMCTBA.
JdeMoHcTpanumn
[ITapocTeprkHEBbIE M 00BEMHBIE MOJIEIH MOJIEKYJT allbJIETHI0OB U KETOHOB.

[TonydeHne yKCyCHOTO aiberuaa, OKMCICHUE ATaHOJIa XPOMOBOM CMECHIO.
KauecTBeHHBIEC peakIuy Ha adbJETUAHYIO TPYIIITY.

JlabopaTopHbIe ONbITHI

OkwucneHue 3TaHosna B 3TaHaJlb PACKAICHHOW MEAHOU MPOBOJIOKOM
[Tonyuyenue penonodhopmMalibIeruAHOrO MOJTUMEPA.

Pacno3naBanue pactBopa aieroHa u popmainHa.

IIpakTHUyeckue 3aHATHS

N3yueHnne BOCCTAaHOBUTEIBHBIX CBOMCTB aJIbJICTHUIOB: PEAKIUS «CEPEOPSTHOTO 3epKajay,
BoccTaHoBjeHue ruapokcuaa meau (II).

B3aumogeiicTBue dhopmanbaeruia ¢ rTuApoCcyabGUTOM HATPHS.

2.9. KapO6oHOBbBI€ KHCJIOTHI U MX NPOU3BOAHbIE

TI'omoJiorudyeckuii psii npeaeJbHbIX 0JJHOOCHOBHBIX KaApOOHOBBIX KMCJIOT. [ToHsaTHE
0 KapOOHOBBIX KHCIOTaX W WX KiacCHUUKAIMs. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE
CTPOCHHE KapOOKCUJIBLHON Tpynmbl. ['oMosorudeckuil psig mpenesibHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT, UX HOMEHKJIAaTypa U u3oMepusi. MeXMOJeKyJIIpHbIe BOJIOPOIHbBIC
CBSI3U KapOOKCUJILHBIX TPYIII, UX BIUSHHUE HA (PU3NUECKUE CBOMCTBA KApOOHOBBIX KUCIIOT.
XuMHYecKue CBOMCTBA KAPOOHOBBIX KMCJIOT. Peakinu, WITIOCTPUPYIONIUE KUCIOTHbBIS
CBOMCTBA M HMX CpaBHEHHE CO CBOMCTBAMHU HEOpraHWYecKux KucioT. OOpazoBaHue



(YHKIMOHAJIBHBIX MPOM3BOAHBIX KApOOHOBBIX KHUCHOT. Peakiuu sTepudukanuu.
AHTUAPUABI KapOOHOBBIX KUCIIOT, UX MOJy4Y€HHUE U IPUMEHEHUE.

Cnoco0bl moJiydeHHsi KapOOHOBBIX KHCJIAOT. OTACIbHBIE TMPEACTABUTEIN M HX
3HaueHue. OOmmMe crnocoObl MOMYYSHHs: OKHCIICHHE alKaHOB, AJIKEHOB, MEPBUYHBIX
CIOHUPTOB, aubJeruI0oB. BaxHeilmue mnpeacraButenn KapOOHOBBIX  KHCJIOT, UX
Ouonoruueckas poiib, crnenuduyeckue CrnocoObl MOMy4YeHHUs, CBOWCTBA U MPUMEHEHHE
MYpPaBbUHOM, YKCYCHOW, NTaJbBMATUHOBOM M CTEAPUHOBOM; AKPUIOBOM M METAKPUIIOBOM;
OJICMHOBOM, JIMHOJIEBOM U JIMHOJIEHOBOI, IIJaBEJIEBON; OEH30MHOM KHUCIIOT.

Caoxnbie 3¢upbl. CTpoeHHE M HOMEHKJIATypa CJIOXKHBIX 3(QHUPOB, MEXKKIACCOBas
U30MepUsi C KapOOHOBBIMM KHcIIOTaMU. CHocoObl MOJy4YEHHUS! CIIOXKHBIX 3()UPOB.
O6patumocTh peakiuu dTepuduKaui U GakTopbl, BIUSAIONIME HA CMEIIEHUE PABHOBECHSI.
OOpazoBanue  ciaoxkHbix  nonauddupoB. llomudTunenrepedranar. JlaBcan — Kak
NPEACTABUTENIb CHUHTETUYECKMX BOJOKOH. XHMHUYECKHME CBOMCTBA M IPUMEHEHUE
CJIOKHBIX 3(DUPOB.

Kupsbl. XKupsl kak cnoxsble 3pupbl ruinepuHa. KapOoHOBbIE KHCIIOThI, BXOJSAUIUE B
COCTaB KUPOB. 3aBUCUMOCTb KOHCHCTEHIIUH KUPOB OT UX COCTaBa. XMMUYECKUE CBOMCTBA
KUPOB: THIPOJMU3, OMBUICHHE, THAPUPOBaHHE. bHoOIOrMYeckas poJib KUPOB, HX
HCIIOJIb30BAaHUE B OBITY ¥ MPOMBIIIJIEHHOCTH.

Cosin kap0OHOBBIX KHCJI0T. Mbuia. CrocoObl MOMy4YEeHUsl COJIE: B3aMMOJICHCTBHE
KapOOHOBBIX KHUCJOT C METalllaMH, OCHOBHBIMH OKCHUJI@MH, OCHOBAHMSIMH, COJISIMU;
IIEJIOYHOM TUIPOIU3 CIHOXKHBIX 3(QUPOB. XHMMUYECKHE CBOICTBA CoOJied KapOOHOBBIX
KHUCJIOT: TUAPOJIU3, PEaKUU HMOHHOrO oOMeHa. Mblia, CYIIHOCTh MOIOIIErO JEHUCTBUS.

OtHomieHue MblIa K KecTkod Bojie. CuHTeTMuYeckue Moromue cpeactea — CMC
(IeTeprenTsl), X MPEUMYIEeCTBA U HEJOCTATKH.
JdeMoHcTpanumn

3HAaKOMCTBO C (PU3NUYECKHUMH CBOMCTBAMU BaXKHEUITNX KAPOOHOBBIX KUCIOT.

Bosronka OeH30iHOIl KuCHAOThl. OTHOLIEHUE Pa3IMYHBIX KAPOOHOBBIX KHUCJIOT K BOJE.
CpaBHenne pH BOIHBIX pacTBOPOB YKCYCHOM M COJITHOM KHCJIOT OJMHAKOBOM
MouisipHOCTH. [losTydyeHne npusiTHO MaxXHYyIIEro CIOXKHOTOo 3upa.

OTHOILIEHHE CIMBOYHOIO, MOJCOJHEYHOT0, MAIIMHHOTO Macell U MaprapvHa K OpoOMHOMN
BOJIE U PACTBOPY NEPMaHraHaTa KaJHsl.

JlabopaTopHbIe ONBITHI

B3aumogeiictBue pacTBopa YKCYCHOM KHCIOTBI C MarHueM, OKCHIOM  IIMHKAa,
ruapokcuom xenesa (I11), pactBopom kapboHaTa Kanus U cTeapara Kajiusl.
O3HakoMIIeHHE ¢ 0Opa3lamMu CI0XKHBIX A(UPOB.

OTHOLIEHHUE CIOXKHBIX 3PUPOB K BOJI€ U OPraHUUYECKUM BELIECTBAM.

BriBesieHre JKUPHOTO MATHA ¢ TOMOUIBIO CII0KHOTO pHpa.

PacTBOpUMOCTB KUPOB B BOJE U OPTaHUYECKUX PACTBOPUTEISX.

CpaBHeHHE MOIOIINX CBOMCTB X03icTBEHHOr0 Mbl1a 1 CMC B 5KeCTKOMU BOJIE.
IIpakTnyeckune 3aHATHS

PacTBOpUMOCTB pa3UyHBIX KapOOHOBBIX KUCIOT B Boje. B3ammopeicTBue yKCycHOU
KHUCJIOTHI ¢ MeTasuiamu. [lonyuenue n3o0aMuaoBoro 3pupa yKCyCHOM KUCIOTHI.

CpaBHEHHE CTENEHU HEHACBIIEHHOCTH TBEPAOTO M KUAKOTO XUPOB. OMBUIEHUE XKUpa.
[TonyyeHue Mbl1a ¥ U3yYEHHUE €r0 CBOMCTB: MEHOOOPa30BaHus, peakliuii HOHHOTO OOMEHa,
TUAPOJIN3a, BBIJIETIEHUS! CBOOOTHBIX KUPHBIX KUCIIOT.



2.10. YrueBoanbl

Ilonsitue 06 yriaeBoaax. Knaccudukanus yriaeBonoB. MoHo-, AU- U MOJMCAaXapUabl,
MPEACTABUTENN KaXJI0M TIpynnbl YrieBoAoB. buojornyeckas posib yIJIEBOJAOB, HX
3HAYEHHE B KU3HU YEJIOBEKA U 00ILIECTBA.

Monocaxapuapl. CrpoeHue H  ONTHYECKass HM30MEpHs MoOHocaxapuaoB. Ux
KIaccupuKalus MO YKUCIy aTOMOB YyIJepoJa U TNpUpoje KapOOHUIBHOM TpPYTMIIBL
®opmynsl Oumiepa u Xeyopcea sl 1300pakeHUsT MOJIEKYJT MOHOcaxapuaoB. OTHeceHHe
MOHOCaxapuoB K D- u L-psany. Baxxnenmme npeacTaBuTe I MOHO3.

['moko3a, cTpoeHue ee MOJIeKyJibl U ¢u3nueckue cBoiicTBa. TayToMepusi. XUMHUYECKUE
CBOMCTBa TJIIOKO3bI: pPEAKUUU MO albJACTUIHON TpyImme («cepeOpsHOro 3epKajiay,
OKHUCJICHHE a30THOM KHUCJIOTOH, ruapupoBaHue). Peakiuu riroko3sl Kak MHOTOATOMHOTO
CIupTa: B3aMMOJEHCTBHE TJIOKO3bl ¢ ruapokcuaoM wenu (II) mpu  koMHaTHOM
TEeMIlepaType U HarpeBaHuu. PaznuyHbie TUIBI OpOXKEHUS (CIMPTOBOE, MOJIOYHOKHCIIOE).
['moko3a B mpupone. buonornueckass poib M NPUMEHEHHE TIIOKO3bl. DpyKTO3a Kak
n30Mep IoKo3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbI U XMMHYECKUX CBOMCTB TJIFOKO3bI U
¢pykTo3bl. DpyKTO3a B IPUPOAE U €€ OMOJIOTHYECKAs POJIb.

[lento3pl. Pubo3a u jge3okcupub03a Kak MpeACTaBUTENU aibaomneHTo3. CTpoeHue
MOJIEKYJL.

JAucaxapuasbl. Ctpoenne  aucaxapuios. Cnoco0  couJiecHeHHs  IMKJIOB.
BoccranaBinmBaromuye 1 HEBOCCTAHABIMBAIOIIME CBOMCTBA UCAXAPUIOB KaK CIEICTBUE
couneHeHus1 nukina. CTpOGHHE M XMMHYECKHE CBOMCTBA caxapo3bl. TeXHOIOrM4ecKue
OCHOBBI ITPOU3BOJICTBA Caxapo3bl. JIakTo3a 1 ManbT03a KaK U30MEPHI Caxapo3bl.

Iosmcaxapuapl. O6mee crpoeHue nonucaxapuaoB. CTpoeHHE MOJEKYJbl Kpaxmaina,
aMuiI03a M aMwIoneKTHH. Pru3ndeckue CBOMCTBA Kpaxmala, €ro HaX0XXJI€HHUE B IPUPOJIE U
Ouonoruueckas poib. [ukoreH. Xumuueckue cBolcTBa Kpaxmana. CrTpoeHue
3JIEMEHTAPHOI0 3BEHA LIEJUII0I03bl. BiusiHue cTpoeHus monuMepHoOn Lienu Ha pU3ndecKue
U XUMUYECKHE CBOMCTBA LEJUIIONO3bl. [MApPONN3 LEUII0N03bl, 00pa30BaHUE CIOMKHBIX
3(UpPOB C HEOPraHUYECKUMH U OPraHUYECKUMU KUcIoTamu. [ToHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IleNike, BUCKo3e. Haxoxknenue B npupoje u Ouosoruyeckas posib
1eJuTr0103bl. CpaBHEHUE CBOMCTB KpaxMalia v IEJUTHOIO3bI.

JlemoHCcTpanumn

OO0pa3ibl yTIIeBOIOB U U3ACIUI U3 HUX.

[Tonyuenne caxapara KaJbIUsl M BBIIEIEHUE Caxapo3bl U3 pacTBOpA caxapaTa KabLus.
B3aumMopeiicTBue T1t0K03bI ¢ PYKCUHCEPHUCTON KUCIOTOM.

OTHo1ieHne pacTBOPOB caxaposbl U MainbTo3bl K Cu(OH)2 npu HarpeBanum.
O3HakoMiIeHHE ¢ GPU3NYECKUMU CBOMCTBAMHU Kpaxmasia U LIEeJUTIOJIO3bI.

HalyxaHnue 1emiono3sl 1 Kpaxmaia B BOJE.

[TonyyeHnue TpuHATpATA LEILTIOIO03bI.

Koutexuust BOJIOKOH.

JlabopaTopHbIe ONBITHI

O3znakomiieHre ¢ (PU3UYECKUMHU CBOMCTBAMU TJIIOKO3bI (anTeyHas YMakoBKa, TaOJETKH).
Kucnorsslii ruiposins caxapossl.

3HaKOMCTBO C 00pa3laMu MOJIUCAXAPUIOB.

OO6HapyxeHue Kpaxmalia ¢ OMOIIBIO KaueCTBEHHON peakiuu B Meje, xyede, orypre,
MaprapvHe, MakapOHHBIX U3JIETUSAX, KpyIax.



IIpakTnyeckune 3aHATHS

Peakmust «cepeOpsiHOTO 3epKaia» TIIOKO3bl. B3auMOAEHCTBUE TIIOKO3BI C THAPOKCHIOM
Menu (II) mpu paznuuHbIX TEMIepaTypax.

JleficTBEe aMMHAYHOTO PacTBOPA OKCHUA cepedpa Ha caxaposy.

OOHapyxeHue JIaKTo3bl B MOJIOKE. JlelicTBHE 0a Ha Kpaxmall.

2.11. AMHHBI, AMMHOKHCJIOTBI, 0eJIKH

Kaaccuduxkanus u usomepus amuuoB. [lonstue o6 amunax. [lepBuunbie, BTOpuIHbIC
U TpeTuuyHble amuHbl. Kiaccudukaiuss aMUHOB 1O THUITY YTJIEBOJOPOJHOTO pajauKaia U
YUCIy aMUHOTPYII B MOJieKyje. ['omooruueckue psjibl IpeneabHbIX anudaTuieckux u
apoOMaTUYECKNX aMUHOB, U30MEPHUs 1 HOMEHKJIATypa.

XuMuYecKHe CBOCTBA aMMHOB. AMUHBI KAK OPraHMYECKE OCHOBAHMS, UX CPABHEHHE
C aMMHUAaKOM U JPYIrMMH HEOPTraHWUYECKUMH OCHOBaHUAMHU. CpaBHEHHE XUMHYECKUX
CBOMCTB aii(aTruecknux U apoMaTuueckux aMuHoB. OOpa3zoBaHue aMH10B. AHWIMHOBBIE
kpacutenu. IloHsiTME O CHHTETHMYECKMX BOJIOKHaX. llommaMuabl W mNoOJMaMUIHBIE
CUHTETHYECKHE BOJIOKHA.

Ilpumenenne u moaydenue amMuHoB. [lonyuenue ammuoB. Paborel H.H.3unwuna.
AMHHOKHMCIOTBI. [loHSATHE 00 aMUHOKHMCIOTAaX, WX KiacCU(UKaIUs U CTPOCHHE.
Onrrueckas U30Mepus 0-aMUHOKUCIOT. HOMeHKknaTypa aMMHOKUCIOT. /[BOMCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT U €€ MpU4MHbI. bunossipHeie noHbl. Peakuuu
KoHneHcamuu. llentunHas  cBsa3p.  CHHTETMYECKHE  BOJIOKHA:  KAalpOH, DHAHT.
Knaccudukanus BoiokoH. [lomyueHue aMUHOKHUCIIOT, UX IPUMEHEHUE U OMOJOruuecKast
(hyHKITHS.

beakun. benku kak mnpupoansie mnoiumepsl. [lepBuyHas, BTOpUYHAs, TPETHUYHAS U
YEeTBEPTUYHASI CTPYKTYpPhl OenkoB. PuOpUIUIApHBIE U INIOOYISIpHbIE OETKU. XUMUYECKHUE
CBOMCTBa OENKOB: rOpeHHUE, JeHATypalusl, THIPOJIN3, KAUECTBEHHbIE (LIBETHBIE) PEAKIIUH.
buonornyeckue GpyHkiuy 0€IKOB, UX 3HAUYCHHE. benku kak KoMmoHeHT nuiiy. [Ipobiema
OEJIKOBOTO rOJIOJaHus U IIyTH €€ PEIICHHUS.

JlemoHCcTpanumn

@u3nuecKre CBOMCTBA METUJIAMHUHA: arperaTHOE COCTOSIHUE, LIBET, 3aIllaX, OTHOLIEHUE K
BoJzie. ['opeHne meTniiamuHa.

B3auMopelicTBUE aHUIMHA U METHJIAMUHA C BOJOM U KUCIOTaAMM.

OxpammBaHye TKaHEW aHWJIMHOBBIMU KPAaCUTEISIMU.

Oo6HapyxeHue QyHKIUOHAIBHBIX TPYII B MOJIEKYJIaX AMUHOKHUCIIOT.

Heurpanuzanus menodyn aMMHOKUCIIOTOM.

Henrpanuzanus KucioTsl aMUHOKUCIIOTOM.

PacTBopeHue u ocaxeHue OeIKoB.

JlaGopaTopHbIie ONBITHI

N3rotoBneHue mapoCcTepKHEBBIX U 0ObEMHBIX MOJIETICH H30MEPHBIX AMHHOB.
PacTBopeHune 6€KOB B BOJIE U MX KOATYJISLIMSL.

OO6HapyxeHue 0esika B KypUHOM 1€ U MOJIOKE.

IIpakTnyeckune 3aHATHS

OO6pazoBaHue cosiell aHuiIMHa. bpoMupoBaHue aHuIMHA.

O6pazoBanue cosieit riaunuHa. [lomydeHrue MeTHON COMM TIIUIUHA.

Henatypauus 6enka. L[BeTHble peakiuu O€IKOB.

2.12. A3oTcoaepkaiue rerepoukiandecke coequHenusi. HykienHoBbIe KUCI0THI



HykJyienHoBble KHCJIOTbI. HyKII€HMHOBBIE KHUCIOTBI KaK IPUPOJHBIE IOJIUMEPHI.
Hyxneotunsl, ux crpoenue, npuMmepbl. AT® u AJID, ux B3auMONpEBpAILLEHUE U POJIb
storo npouecca B npupoae. l[lonstue JJHK u PHK. Crpoenue JIHK, ee nepBuunas u
BTOpuYHas cTpykrypa. Paboter ®@.Kpuka u [[.Yorcona. KommieMeHTapHOCTh a30TUCTHIX
ocnoBanuii. Permkamus JIHK. Oco6ennoctu ctpoenuss PHK. Tumet PHK u ux
ouonorunueckue (ynkuuu. Ilonarue o TpomyHoM kozae (komone). buocuuTes Oenka B
KUBOM KieTke. ['eHHast nHxkeHepus: U OuorexHonorus. TpaHcreHHble (OPMBI PACTEHUN U
KUBOTHBIX.

JdemoHcTpanuu

Mogenu MoJIeKyT BaXKHEHIINX TETEPOLUKIOB.

Kosnekius retepoluKInyecKuX COeTNHEHU.

JleficTBuE pacTBOpa NUPUANHA HA UHIUKATOP.

BzaunmopencTere nupuarHa ¢ COISTHOM KUCIOTOM.

Mogens monexynsl JIHK, neMoHcTpamus npuHUWNa KOMIUIEMEHTaAPHOCTH a30THUCTHIX
ocHOBaHM. OOpa3ibl IPOJYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PACTEHUN U KUBOTHBIX.
JlekapctBa W mpemaparsl, HW3TOTOBJICHHBIE METONAMM T'€HHOM HWHXXEHEpUM U
ounorexHosioruu. JlabopaTtopHbIil ONbIT

N3roToBieHre 00bEMHBIX U IIAPOCTEPKHEBBIX MOJENEH a30TUCTBIX I€TEPOLIUKIIOB.

2.13. buoJsloruyecku aKTUBHbIE COeIMHEHUSA

®epmenTsl. [loHsATHE 0 (epMeHTaX Kak O OMOJIOTMYECKMX KaTalu3aTopax OEIKOBOM
npuposbl. OCOOEHHOCTH CTPOEHUSI M CBOMCTB B CpPaBHEHHU C HEOPraHUYECKUMHU
karanu3atopamu. Knaccudpukauus ¢epmeHToB. OCOOEHHOCTH CTPOEHUSI U CBOMCTB
(epMEHTOB: CENEKTUBHOCTh U 3(PPEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (DEPMEHTOB OT
temneparypsl U pH cpenpl. 3HaueHue ¢GepMEHTOB B OHOJOTMM M INPUMEHEHHE B
IIPOMBIIIJIEHHOCTH.

Butamunbl. Ilonarue o Butamunax. Ux knaccudukamuss um obo3nadenue. Hopma
noTpediaeHus: BUTaMuHOB. BogopacTtBopumsie (Ha npumepe ButamuHoB C, rpynmnsl B u P)
U KupopacTBopumble (Ha mnpumepe BuTamMmuHoB A, D wu E). ABuUtamuHo3HI,
TUIEPBUTAMUHO3bI U TUTIOBUTAMUHO3bI, UX TPO(PHUIIAKTHKA.

T'opmonbl. IloHsTHE © TOpMOHaxX Kak OMOJOTMYECKH AaKTHUBHBIX BEIIECTBAX,
BBINIOJHSAIONIMX ~ DHAOKPUHHYIO  PEryJBIIUI0  KU3HEIEATEIBHOCTH  OPTraHU3MOB.
Knaccudukanys ropMoHOB: CTEpOUAbI, TPOU3BOJHBIE AMUHOKHUCIIOT, TOJUIECNITUIHBIE U
OeskoBble TOPMOHBL. OTIENbHBIE MPEACTABUTENH: 3CTPAIUON, TECTOCTEPOH, WHCYJIMH,
aJpeHaJIVH.

JlekapctBa. [loHsATHE 0 JIEKapCTBax KaKk XMMHUOTEPAINIEBTUUECKUX npenaparax. Kparkue
UCTOPUYECKHE CBEACHUSA O BO3HMKHOBEHUMM W PA3BUTHUM XUMHUOTEpanuu. [ 'pymribl
JeKapcTB: cylbpamMuabl (CTPEnTOolua), AHTUOMOTHUKU (MEHUIMIUIMH), aHTUIIUPETUKU
(actiupuH), aHAJIBreTUKU (AHAIBIUH). MexaHu3M JeHCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX
IIpEnapaToB, CTPOCHUE MOJIEKYJ, IIPOTHO3UMPOBAHME CBOMCTB HAa OCHOBE aHAJIN3a
XUMHUYECKOTO CTPOEHUSl. AHTHOMOTHKH, MX KiIacCH(UKAIUs MO CTPOEHUIO0, THUIY U
cnekTpy nerctBus. bezonacHelie cnocoObl IPUMEHEHUS, JIEKAPCTBEHHBIE (POPMBI.
JdeMoHcTpanuu
CpaBHenue ckopoctu paznoxenus H202 mnon aeiictBuem ¢epMeHTa KaTajdasbl U
Heoprannyeckux karanuzatopos: KI, FeCl3, MnO2.

OO0pasipl BATAMUHHBIX MPETApaToB.



ITosmmBUTaMUHBL.

Wnmoctpanuu Gotorpaduii )KUBOTHBIX C PA3IUYHBIMUA (POPMaMU aBUTAMHUHO30B.

[TnakaT ¢ n300pakeHNEM CTPYKTYPHBIX (OPMYJT 3CTpaanoIia, TECTOCTEPOHA, apEHAINHA.
B3anmopeiictBue aapenanuna ¢ pacrBopom FeCl3.

benkoBas mpupoa nHCyIMHA (LIBETHAS PEAKIIHS HA OCIKH).

[lnakaTel WA KomOTpaMMBI ¢ (QopMylaMH amuaa Cyib(QaHHIOBOW  KHCIOTHI,
aUruapodoNneBoil M JIOXKHOW — AUTUAPO(GOIMEBON  KHUCIOT, OCH3WINECHULUIUINHA,
TETPALMKIINHA, lIeOoTaKkCHMa, aClIMpUHA.

JlabopaTopHbIe ONBITHI

HcnplTaHue pacTBOPUMOCTH aJpeHalliHA B BOJAE U COJIAHON Kuciore. OOHapyxkeHHue
acnypuHa B TOTOBOM JIEKAPCTBEHHOU (hopme.

IIpakTnyeckune 3aHATHS

OOnapyxeHue BUTaMMHA A B mojcoiiHedHOM Macie. OOHapyxeHue BuTamuHa C B
a0104HOM coke. OnpeneneHue BuTaMuHa D B ppIObeM XKUpe WM KYPUHOM JKEINTKE.
JlelicTBue amMuiO3bl CIIOHBI HAa KpaxMail. JlelcTBHE IOeruaporeHasbl Ha METHUIICHOBBIN
cuHui. JlelicTBrE KaTaas3bl Ha IEPOKCUT BOJIOPOAA.

AHanu3 JEKapCTBEHHBIX IIPENAPATOB, MPOU3BOJHBIX CAIMLIWIOBOM KHUCIOTHL. AHANIU3
JIEKapCTBEHHBIX MPENapaToB, MPOU3BOJHBIX MT-aMUHO(pEHOMA.



IIpumepHbIe TEMbI 10KJI210B, COOOLIEHN I, HHAUBHAYAJIBHBIX MIPOEKTOB
buorexHonorus u reHHas nHxeHepus — Texsosioruu X XI Beka.

. HaHoTexHONOrMST KAk NOPUOPUTETHOE  HANpPABIECHUWE PAa3BUTHS HAyKH H
IIPOU3BOJICTBA MPOU3BOJICTBA

. B Poccuiickoii @enepannn. CoBpeMEHHbIE METO/IbI 00€33apakKMBaHUs BOJBI.

. ANOTpOIHS METAIIJIOB.

. Kusznb u gesrensHocTh JI.M.MeHneneena.

. «IlepuoanueckoMy 3aKOHY OyIyIIee HE TPO3UT Pa3pyIICHUEM. ..

. Cunres 114-ro sanemenTa — TpUyM{@ pOCCUNUCKUX (HU3UKOB-SIEPIIUKOB.

. N3oTtomnsl Bogopoaa.

. Hcnonb3zoBanue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKUX IEISIX.

. PeHTreHoBCKOE U3NTyUEHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEUIIUHE.

. [1ma3mMa — yeTBEepTOE COCTOSTHUE BEIIECTRA.

. AMopdHBbIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

. OxpaHa OKpyXarwuleld cpeapl OT XUMHUYECKOTOo 3arps3HeHus. KonmyecTBeHHbIE

XapaKTEePUCTHKU 3arps3HEHUS OKpyXKaromied cpenpl. [lpumeHnenue TBEpmoro u
razoo0pazHoro okcuza yriaeposa (IV).

. 3amuTa 030HOBOT'O IKpaHa OT XUMUYECKOTO 3arpsi3HCHMUSL.

. ['pyboaucnepcHble  CUCTEMBbI, UX KilacCU(UKalMs U  UCIOJIb30BaHUE B
po(eCcCHOHANIBHOM esTeNIbHOCTH. KocMeTnueckue reiu.

. [IpuMeHeHne cyCcreH3uil ¥ SMYJIbCUM B CTPOUTEIIHCTBE.

. MuHepaibl ¥ TOpHBIE TTOPOJIbI KAK OCHOBA JIMTOC(EPHI.

. PactBopsI BOkpyT Hac. Turbsl pacTBOpPOB.

. Bopa kak peareHT u cpena il XUMAYECKOTO Mporiecca.

. Kuznp u gearensHocth C.AppeHuyca.

. Bxiag OTEYECTBEHHBIX YYEHBIX B PA3BUTHUE TEOPUU  DJIEKTPOIUTHUYECKOU
JIVCCOLIMALNM. Y CTPAHEHUE KECTKOCTH BObI HA MPOMBILIJICHHBIX MPEATPUATHSIX.

. CepHas KUCIIOTa — «XJIE0 XUMHUYECKON MTPOMBIILICHHOCTH.

. Hcnonb30BaHre MUHEPATBHBIX KUCIOT HA MPEANPUATUIX PA3TUYHOTO TPOQuIs.

. OKcCHUJIBI ¥ CONU KaK CTPOUTEIbHBIC MAaTEPUAIIBI.

. Hcropus runca.

. [ToBapeHHas COb KaKk XUMUYECKOE ChIPHE.

. MHoronukuii kapOOHAT KalbIUs: B IPUPO/IE, B IPOMBIIICHHOCTH, B OBITY.

. Peakuum ropeHust Ha MPOU3BOJICTBE U B OBITY.

*DJIEKTPOJIU3 PACTBOPOB IJIEKTPOJIUTOB.

. DJIEKTPOIU3 PACIIIIABOB AJIEKTPOJUTOB.

. [IpakTHdyeckoe TPUMEHEHHE DSJIEKTPOJn3a: pauHUPOBAHHE, TabBAaHOIIACTHUKA,
rajJbBaHOCTETHS.

. Kuznp u gesrenbHOCTh 1. JI3BH.

. Posib METAIUIOB B UCTOPUH YEIIOBEYECKOW UMBUIM3AUUU. MICTOpHs OTE€YECTBEHHOM

yepHOU MeTauryprud. COBpeMEHHOE METAJLUTypru4eCcKoe IPOU3BOICTBO.

Hcropust 0T€4eCTBEHHONW LBETHOM METALIyprud. Pojb METauioB M CIUIABOB B HAYyYHO-
TEXHUUYECKOM IIporpecce.

Koppo3us meTaiioB 1 criocoObl 3aUTHl OT KOPPO3HH.

. WNuepTHbIEC 1au O0J1aropoIHbIE Ta3bl.



° Pomz:a}oume COJIM — I'aJIOI'CHBI.

. Hctopus mBEICKON CIMYKH.

. Hcroprsi BOSHUKHOBEHHSI U Pa3BUTHS OPraHUYECKON XUMUMU.

. Kusznb u nesrenbHocTh A.M.ByTneposa.

. Buranusm u ero kpax.

. Ponp oTe4eCTBEHHBIX YUEHBIX B CTAHOBJICHUH U PAa3BUTUHA MHUPOBOM OPTraHUYECKON
XUMHUHU.

CoBpeMEHHBIE IPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

. DKOJIOTUYECKHUE aCIIEKThI UCTIOIb30BAHUS YIJIIEBOAOPOAHOTO ChHIPbSI.

. DKOHOMHUYECKHE aCIEKThl MEXAYHAPOIHOTO COTPYIHHYECTBA IO HCIIOJIb30BAHUIO

YTJIEBOJIOPOTHOTO CHIPBSL.
Hctopus oTKphITUS M pa3pabOTKU Ta30BbIX U HEPTIHBIX MECTOPOKACHUN B Poccuiickoii
®denepanuu. XuMuUs yIriIeBOJOPOAHOTO ChIPhsl U MOsl Oyayias mpodeccus.

. YTIeBoa0pOAHOE TOILIMBO, €r0 BUABI U HA3HAYCHHE.

. CuHTeTHYEeCKHE KayuyKU: UCTOPHSI, MHOTOOOpA3ue U NEePCIEKTUBBI.

. Pe3nHOTEXHNYECKOE MPOU3BOACTBO U €T0O POJIb B HAYYHO-TEXHUYECKOM IIPOTPECCE.
* CBapo4HOE MPOU3BOACTBO U POJIb XUMHUHU YIJIEBOJOPOJOB B HEM.

. Hedtp 1 ee TpaHCOpTHpOBKA KaK OCHOBAa B3aUMOBBITOAHOTO MEKIyHApOIHOTO

COTPYIHUYECTB



6. TemaTnueckoe NJIAaHUPOBaAHHE

[Ipn peanu3anmuu cojaepkaHusl OOIMIC00pa30BaTECIbHON YUYCOHOM JHUCIUILIHMHBI
OVJI.09 Xumus B npenenax ocBoeHuss OITOII CIIO na 6a3ze OCHOBHOrO OOIIETro
oOpa3zoBaHus C ToaydeHmeM cpeaHero obmero odpaszoanus (IIIIKPC, IIIICC3)
MaKcUMaJibHas yuyeOHas Harpy3ka 00ydJaromuxcs COCTaBISIET:

 mo cneruasbHOCTH 35.02.07 MexaHu3aus CEILCKOTO XO3SIUCTB /[
YKPYIHEHHAsT Tpymma Mpodeccuii, CrenuaabHOCTeH W HaIpaBiICHUH ITOATOTOBKH
(YT'C) 35.00.00 Cennckoe, JiecHOE U pbIOHOE XO3SHUCTB.
— 117 gyacoB, U3 HUX ayAuTOpHAs (00s3aTeIbHAs) Harpy3Ka 00yJaromuxcs,
BKJIFOYast JTAOOPATOPHBIC OMBITHI M MPAKTHYCCKHUE 3aHATHS, — /8 YacoB;
caMocCTosTelIbHas padoTa odydaronuxcs — 39 gacos.

Bun yueGHoM paboThI KoanuectBo yacos
Aynurtopuble 3aHsaTHsl Conepkanue o0ydeHus Crneuunansioctu CI1O
Beeneuue 1

1.001mas 1 HeOpraHu4veckass XuMus 45

1.1. OCHOBHBIE OHATHSI U 3aKOHBI 5

1.2. Tlepnogmueckuii 3akoH u Ilepmomuueckas cuctema | 6
XUMHUYECKHX 3JIEMEHTOB
J.N. MenpeneeBa U CTpOEHUE aTOMaA

1.3. CtpoeHue BelecTBa 8
1.4. Bona. PacTBopbl. DeKTpOIUTHYECKAS 5
JICCOIHAIUS

1.5. Kiaccudukanuss HeOpraHUYECKUX COSAMHEHUN U uX | 8
CBOMCTBA

1.6. XumMuyeckue peakimu 6
1.7. MeTamisl M1 HEMETaJIJIbl 7
2. Opranuyeckasi XuMus 32

2.1. OcHOBHbIE MOHATHS OPraHUYECKOM XUMHUHU U Teopus | 5
CTPOEHUS] OPTraHUYECKUX COETMHEHUN

©

2.2. YrneBoaopoabl U UX MPUPOIHBIE UCTOUHUKHU

©

2.3. Kucnopojcoaepxaiire OpraHnudeckue COeIMHEHUS

2.4. AzoTcomepxaliMe — OpraHM4eckHe  COeJUHeHus. | 9

ITonumepsl

Aynutopssle 3aHstus. Conepkanue o0ydeHus 78
BHeayauTopHasi caMocTosITeJIbHAs padoTa

ITogroroBka JOKJIAJIOB, COOOIIICHU, acce, | 39
WH/IMBUIYITBHOTO

MPOEKTa C HCIOIb30BaHNEM NH(DOPMAIIMOHHBIX
TEXHOJIOTHI U Jp.

IIpome:kyTouyHas arrecTanus B popMe 1uppepeHHPOBAHHOIO 3a4€Ta
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2.2. TemaTu4ecKuii IUVIaH U coJepxkaHne 001eo0pa3oBaTeibHON yueOHoi qucuuiuinabl OY /1.09. Xumus

HaumeHoBa Conep:xanue yuedOHOro MaTepuaJa, 1adopaTopHblie padoThl U NPAKTHYECKHe 3aHATHUS, Bcero | Ypose
HHUE caMoCTOsITe/IbHAsE padoTa 00y4aroumuxcs Hb
pas3iesoB u OCBOECH
TeM ust
1 2 3 4
1 Cemectp
Beenenue Coaep:xxanue yueOHOIro MaTepuaJia 1 1
1 | Hayunbie MeTOBI TO3HAHUS BeLIeCTB. POJb SKCIIEpUMEHTa U TEOPUU B XUMHUH.
Paspean I.
Oo0wmas n 56
HeopraHuye
cKasi XUMHA
Tema 1.1. Coaep:xxaHue yueOHOIro MaTepuaJia 3 2
OcnoBupie | 1 | BemectBa. AtoM. Monekyna. Xumudeckuil snemeHT. M3otonsl. Asumorponus. OTHOCHTENbHAs MOJCKYJISIpHAs
MOHSATHS U Mmacca. KonuuecTBo BemiecTsa.
3AKOHBI 2 | OCHOBHBIE 3aKOHBI XUMHH : 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH COXPAHEHUS MAaCChl Ml SHEPTHH ,3aKOH ABOTaJIpO.
Pemienue pacueTHbIX 3a7jau Ha HAXOXKJCHUE MOJIEKYJISIPHOM Macchl BELIECTB, MACCOBOM J0JIM BEIIEeCTBA
JemoncTpanuu: Moaen aToMOB XUMHYECKUX AJIEMEHTOB. MOIeH TPOCTHIX U CIIOKHBIX BEIIECTB.
CamocrosiTeibHAas padoTa 00y4yaomMXCs 4
buoTtexHuka v TeHHas WHXXEHEPUs — TeXHOJIoruu 21 Beka.
[MonroroBuTh coobmieHue : HaHOTEXHOMOTHS KaK MPUOPUTETHOE HAIIPABICHUE PAa3BUTHSA HAYKH M MPOM3BOJACTBA B
Poccuiickoit depepanuu.
Tema 1.2. | Copepaxanue y4eOHOro MmarepuaJia 4 2
1 | Tlepuoamueckuii 3axou [. I. Menneneea. [lepuoandeckas cucteMa- rpaguieckoe n300paxeHne MePHOIAYECKOTO
Ilepuoanuec 3aKOHA
Kui 3aKOH U | 2 | CtpoeHue atoMoB. [ToHsTHE 00 OpOHTAIISX.
nepuoguyec 3HaYeHne TEPUOTUIECKOTO 3aKOHA U TEPHOAMYECKON CUCTEMBI JUIS Pa3BUTHS HAYKH W IOHUMAHHUS XHUMHUYECKOH
Kasi HaykH Mupa. Pemenue 3aay Ha u30BITOK U HETOCTATOK
cucrema /1. | Jlemoucrpanuu: [[MHaMuuecKue TaOIUIBI 1715t MOICTUPOBaHUs [1eproIMIecKoi CHCTEMBI.




n. CamocrosiTesibHasi padoTa 00y4aromuxcs
MenneneeBa | I[Ipesenranus «I[lepuoamueckomy 3aKoHy OyayIiee He TPO3UT pPa3pyIICHUEM. . .)»
Coobmenne Ha Temy: «XKu3Hb u nesrenbHocTh J1. . MenneneeBay
Tema 1.3. Conep:kaHue y4eOHOIr0 MaTepuaa
Crtpoenue 1 | Tumbl xumMuyeckou cBsi3u. MonHas xuMudeckas cBsi3b. Kilaccudukanus HOHOB: IO COCTaBY, 3HaKy 3apsiaa. FloHHbIe
BeIICCTBA KPUCTAJUTMYECKUE PEIIETKU. DIEKTPOOTPHUIATEIIbHOCTh. MeTaminueckasi CBs3b.
2 | ArperatHble COCTOSTHUSI BEIECTB M BOJOpOJHAsi CBs3b. [lepexoa M3 OAHOTO arperaTHoro COCTOSHUSI B JAPYTOC.
YucThle BelecTBa U CMECH.
3 | ducnepcHbie cuctembl. [IoHATHE 0 KOJUIOMIHBIX PAaCTBOPAx
IIpakTH4Yeckoe 3aHsATHE
1 \ [IpuroroBnenue cycrneH3uu kKapOoHaTa Kajablus B Bojie. O3HaKOMJICHHE CO CBOMCTBAMM JIMCIIEPCHBIX CUCTEM
JleMoHcTpanuu: Moienb KpUCTAUIMYECKON PEIETKU XJIOPHUIA HATPUs
CamocrosiTe/ibHasi padoTa 00yyaouuxcst
Pemenue 3aa4 u ynpaxxHeHH 10 TeMe.
Joxnan Ha teMy: « [IpuMeHeHne 3MyYJIIbCUNA U CYCIIEH3HID)
Tema 1.4. Conep:xxanue yueOHOIro MaTepuaJia
Bona. 1 | Bona xak pactBopuTelb. PacTBOpUMOCTD BEIIIECTB.
PacTBoprl. MaccoBas 105151 paCTBOPEHHOTO BEIIIECTBA.
?;:::Ig);n 3| DNeKTpOIHTHI U HeAJICKTPOIUTHI ; AJISKTPOIMTHICCKas Tucconranys. KucioTel, OCHOBaHHS M COJTM KaK AJICKTPOJTUTHI
AHCCOHAIH IIpakTnyeckue 3aHsITHSA
1. 1 | TIpuroroBneHne pacTBOPOB 33aHHOMN KOHIICHTpAIMU. 3aBUCUMOCTh PACTBOPUMOCTH OT Pa3IMYHBIX (DaKTOPOB
2 | Peakim noHHOTO OOMEHa
JleMoHcTpanuu: 00pasibl KPHCTATUIOTUAPATOB.
CamocrosiTe/ibHasi padoTa 00yUYaloUIUXCsl
3anoMHUTH TaOIUIly «DTIEKTPOIH3 PACTBOPOB AIIEKTPOIUTOBY
[ToaroToBUTH COOOITIEHUE HA BHIOOP: « DIEKTPOIN3 PACTUIABOB YJICKTPOITUTOBY
:« IIpumeHeHue anekTponusa: pahuHUPOBAHUE, TATHBAHOIIIIACTHKA, TAIbBAHOCTETUSY.
Tema 1.5. | Conep:xanune y4eOHOro MaTepuaja:

Kuaacenpux

1 Kwucnors! 1 ux csoicrtBa. OCHOBaHUA M MX CBOWCTBA




auus 2 |Conu u ux cBoiictBa. ['muponus comneit.
HeopraHnnye CaoiicTBa OKCHI0B. AMGBOTEPHOCTb.
CKHMX
coeuHeHu i
1 UX IIpakTHYeckoe 3aHATHE
CBOICTBA 1 |HWcnbiTaHue pacTBOPOB KUCIOT MHAUKATOPOM. B3anMopelicTBue pacTBOPOB KUCIIOT ¢ MeTaJlllaMmu». « McrbiTanue
pPacTBOPOB 1LIeN0Ye HMHANKaTOpaMu. PasnokeHre HepacTBOPUMBIX OCHOBAHUMN
Jemonctpanuu: ['openne pochopa. [Tomydenue u cBoiicTBa aM(pOTEPHOrO TUAPOKCHIA.
CamocrosiTtesibHast padora o0yuarmuxcs NeS:
CocraButh cxemy «lloBapeHHas COJIb KaK XUMHUYECKOE ChIPbEN.
[ToaroroButh coodieHue: «OKCUIIBI U COJTM KaK CTPOUTEIHHOE ChIPhE
[TonroroBuTh npe3eHtanuio: «CepHas KMCI0Ta — «XJIe0 XUMUYECKOW TPOMBIILITIEHHOCTH
Tema 1.6. | Coaep:xkaHue y4eOHOro MaTepuaJia
Xumuyecku | 1| Knaccudukanus xumudeckux peakiuii. Peakiuu coenvHenus, pa3iokeHus, 3aMmenienus, oomena. Katanurnyeckue
e peakuuu. OOpaTuMbie 1 HEOOpaTUMBbIC peakiiu. [ OMOreHHbIE i TeTePOreHHbIE PEAKIIUU. DK30TEPMUIECKUE U
peakuuu SHAOTEpMHUUYECKUE peakiuu. TermnoBoil apdexT xumudeckux peakiuil. TernnoBoi 3pheKkT XUMHUECKUX PEeaKIIUi.
Tepmoxumunueckue ypaBHenus. JI. O.1 Peakuuu, unymue ¢ 00pa3oBaHueM 0cajJKa, Ta3a Ui BOJIbI.
2 | OKHCTTUTENbHO-BOCCTAHOBUTEIbHBIEC PeakIi. MeTo/1 3IeKTpOHHOT0 O6anaHca. CKOPOCTh XUMHUYECKHUX PEaKIIHIA.
O6parumocTts xuMuueckux peakuuid. JI.0.2 3aBUCHUMOCTh CKOPOCTH PEaKIIMH OT KaTajin3aTopa.
JemoHcTpauuu: HeobpaTimMble peakiiny, WayIe ¢ 00pa3oBaHUEM OCaJIKa, ra3a UM BObI.
Tema 1. 7. Coaep:xxaHue y4eOHOIro MaTepuaJia
Merauiel 1 | 1 | OCOOEHHOCTH CTPOCHUS ATOMOB METAIIJIOB. XUMUYECKUE CBOMCTBA. DIEKTPOXUMHUUECKUM psif. COoCOOBI MOTyYeHUS
HeMeTaJLIbl MetasuioB. [lousarue o metamtypruu. CriiaBbl.
2| Oco0OeHHOCTH CTPOSHUS ATOMOB- HEMETAJIOB. 3aBUCUMOCTH CBOHCTB TaJIOT€HOB OT
I0JIO’KEHHUSL B IEPUOANYECKOM CHCTEME.
IIpakTnueckoe 3ansTHE

1

Pemienne SKCIICPUMCHTAJILHBIX 3a/1a4

I[eMOHCTpaI[I/II/I: KOJ'IJ'ICKI_[I/II/I HCMCTAJJIOB. FOPCHI/IC METAJlJIOB

CamocrtosiTeibHast padoTa 00y4aOIMXCs
[ToaroroBka cooOmienuii: «Cunres 114-ro smemenTta — TpuyM@d poccuiickux (GU3UKOB-SIEPIITHIKOB.

IToaroroBuTh MMPpE3CHTAINIO: «JlanTaHouapl M akTHHOMALI. HaxoxneHue B npupoac, NpuMCEHCHUC)). OcobeHHOCTH
CTPOCHHUA aTOMOB- HCMETAJIJIOB. 3aBHCHMOCTE CBOMCTB raJIOr€HOB OT




ITIOJIOKCHUA B HepI/IOI[I/I‘ICCKOI\/'I CHCTEME.

2 ceMecTp
Paznen 2. 60
Opranuuec
Kasi XMMHSA
Tema 2. 1. Copnepxxanue yueOHOro MmarepuaJia 4
OcHoBHBIE 1| Ilpenmer opranudeckoil xumuu. IIpupojHBIE, HCKYCCTBEHHbIE M CHHTETHMUYECKHE OPraHMYECKUE BEILECTBA.
NOHATHS CpaBHEHHE OPraHUYeCKUX BEUIECTB C HEOPraHUUYECKUMH.
OpraHuveck | 2 | Teopusi cTpoeHHs opranudeckux Bemiects A. M. bytieposa
il XUMHUH U Knaccugukamus opranmueckux BemiecTB. Kiaccupukamus peakimuii B OpPraHMYeCKOW XHMHUHU: DPEaKIUU
Teopus IIPUCOEANHEHNS,  OTILEIUICHUS, 3aMEIICHUsS, N30MEPU3ALINH.
CTpoCHUA JI.O. 3 UsrorosieHue Mojieeil MOJIEKyJl OpraHUYECKUX BEIIECTB
OpraHn4eckK
X JemoncTpanun: KauecTBeHHOE ONpeelIeHUe YINIepoia, BOJOPOA U XJI0pa B MOJIEKYJIaX OPraHUYECKUX COCINHEHUN.
coequnennii | CamocrosiTe1bHas padoTa 00y4ar0OIMXCs 4
CocraButs rioccapuii 1o reme: «Teopuss XMUMUYECKOTO CTPOEHUS.
Pewienne 3a1a4 u ynpaKHEHUH 10 TEME.
Tema 2. 2. Coaep:xxaHue yueOHOIro MaTepuaJia 12
Yraesonopo | 1 | Ankansl. [lonyyenue, cBoCTBa, IPUMEHEHHE.
AbI M UX "
2 | Ankensl. Ilonydenue, cBoiicTBa, MpUMEHEHUE.
NPHPOJHBIE
HCTOYHIKH 3 | JlueHsl U Kay4dyKH.
4 | Anxunsl. [lonydyenue, cBOWCTBa, IPUMEHEHHUE.
5 | Apensl. benzo:. [lonydenue, cBoWCcTBa, IPUMEHEHHUE.
6| IIpupoaHbie NCTOYHHUKH yTiieBogopoaoB. HedTs. 'a3. KamenHsii yromis.
Jemoncrpanuu: Komnekuus o6pa3ioB HeTH 1 HEPTEIPOTYKTOB.
CamocrosiTenbHas padoTa 00y4aOmmMXcs 4
CocraBieHne cooOIIeHUI Ha BEIOOP: «DKOJIOTHYECKUE acTIeKThl UCIIOIB30BAaHUS YTIIEBOJOPOIHOTO ChIPhS»
« MicTopus oTKpBITHS M pa3paboTKa ra30BbIX U HEPTIHBIX MecTOpokaeHul B Poccuiickoit denepariim»
«CuHTeTHYECKHE KayuyKU: UCTOPHS,, MHOTr000pasue, MepcueKTUBbD)
Tema 2.3. | Conepkanue y4ueOHOro MmaTepuaja 13
Kucaopoaoc | 1 | Cnuptel. [IpenensHble 01HOATOMHBIE CHUPTHI. AJIKOTOJIM3M U €T0 TIOCIEICTBHS ISl OpraHu3Ma 4eoBeKa.
oJepixaime ['munepuH 1 STUICHTIINKOIIb KaK MPEACTaBUTEIN MHOIOATOMHBIX CIIUPTOB.




opranuveck | 2 | ®enoiu. CBoiicTBa, MPUMEHEHHE.
ue 3 Anbaerunsl. [lonyuenue, cBoiictBa, [Ipumenenune. Ketonsl

COCAMHEHMST | 4 | Kap6oHOBBIE KHCIIOTHL.
5 | Caoxuble 3¢upbl 1 KUpbl. MBLIO.
6 | YrueBoapl. 3HaueHHE YIIEBOIOB B )KMBOW IIPUPOJIE U JKU3HU YEJIOBEKA
7 | Honucaxapuapl- Kpaxmal, HETI0103a.
IIpakTHYeckune 3aHATHSA 3
1 | CBoiicTBa yKCYCHOM KHUCIOTHI
2 | Yraesomsl
JemoncTpanun: KauecTBeHHbIE PEAKIIMA HA MHOTOATOMHBIE CIIHPTHI.
CamocrosiTeibHast padoTa 00y4yaoImMXxcs 4

CocraBieHre MUHU-JIEKIIUU C MPE3CHTAIlMel 7S BBICTYIUICHUS B Tpymme 1o TeMe: «COupThI - M0Jib3a U Bpeay.
CocrasyieHne coo0eHui: « Poib yriieBoI0B B KU3HEACSITSILHOCTH YSIIOBEKA)
Tema 2. 4. | Conepxxkanue y4eOHOro MmaTepuasa 9
A3orcoaepk | 1 | Tlonstue 06 aMHHAX. AHWIUH.
aume 2 Pemenne pacueTHbIX 3a7a4
OpPraHuYecK
e 3 | AMUHOKHUCIIOTHL. benku u nonucaxapupl Kak OMOIOIUMEDHI.

COCTHHCHNES 4 | Tlnactmaccel. Bonokna. Mx knaccudukanus
5 | Pemenne 3amau

o JII/II.\'IepLI. 6 | Opranuyeckass XMMHUS: Y€JI0BEK U MPUPOJIA.
IIpakTnyeckue 3aHATHSA 3
1 | Pemmenue 3KCriepuMEHTAIbHBIX 33/1a4 HA UACHTU(HUKAIIMIO OPTaHUYECKUX  BEIIECTB
2 | lIBeTHBIC peakiiK Ha OCNKH
3 | Pacno3HaBaHue miacTMace U BOJIOKOH
CamocrosiTeibHast padoTa 00y4yaoImmXxcst 4
cocraBneHue pedepatuBHOro coodmenus «llomumepsl BOKpYT HAC»
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTHU OBYYAIOLIUXCA

Conep:xanue 00y4eHHs

XapaKkTepucTHKa OCHOBHbIX BUI0B
AeATeJbHOCTH 00y4Yarommxcs (Ha
YPOBHE Y4eOHBIX JeHCTBHII)

Baxkuelinmue xuMu4eckKkue MNOHATHSA

YMeHue naBath onpeeieHue 1
OTIEPUPOBATH CICAYIOIUMHU
XUMHYECKUMHU TTOHSTHSIMH: BEIIECTBO,
XUMHYECKUAN JIEMEHT, aToM,
MOJIEKyJ1a, OTHOCUTEIIbHBIC aTOMHAs U
MOJICKYJISIpHAsI MACChI, MOH,
JUTOTPOTIHS, U30TOIBI, XUMHYECKas
CBSI3b, JIEKTPOOTPHUIIATEITHLHOCTD,
BaJICHTHOCTbH, CTCTICHb OKHCIJICHHUS,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIN
00beM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS,
PacTBOPBI, DIIEKTPOJIUT U
HEAJICKTPOJIUT, IEKTPOIUTHYECKAS
JTUCCOITUAITUS, OKUCITUTEIb U
BOCCTaHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIJIOBOM d(PpdeKT
peaKiiu, CKOPOCTh XUMHUYECKON
peaKIny, KaTajin3, XAMUYECKOe
paBHOBECHE, YTICPOIHBIN CKEIET,
GbyHKIMOHATBHAS TPy, H30MEPHSI,
TOMOJIOTHS

OCHOBHbBIC 3AKOHBI XUMHWH

DopMyIMPOBAHUE 3AKOHOB
COXpPaHEHHS MacChl BEILIECTB U
MIOCTOSIHCTBA COCTaBa BEILIECTB.
YcTaHOBKA MPUYMHHO-CIIEACTBEHHOU
CBSI3U MEXK]y COJICPKaHHEM ITUX
3aKOHOB Y HallMCAaHUEM XUMHUYECKUX
dbopMyn 1 ypaBHEHUN. Y CTAaHOBKA
HBOJIIOLIMOHHOW CYIIHOCTH
MEH/IEIIEEeBCKON U COBPEMEHHOU
GhopMyIMPOBOK NEPHUOAUUECKOTO
3akoHa JI.11.MenneneeBa. O0bscHEHUE
(hbU3UYECKOTO CMBICIIA CUMBOJIUKH
MEePUOANIECKON TaOIUIIEI XUMHUYECKHUX
sanemenToB [[.M.MenzaeneeBa (HomepoB
AJIEMEHTA, NepUoja, TPYIIIIbI) U
YCTaHOBKa MPUYMHHO-CJIEICTBEHHON
CBSI3U MEXK]ly CTPOCHUEM aTOMa U




3aKOHOMEPHOCTSIMH U3MEHEHUS
CBOMCTB DJIEMEHTOB M 00pa30BaHHBIX
MMM BEIIECTB B MEPHUOJIaX U TPYyIIaAX.
XapakTepucTrKa 3JI€MEHTOB MAJIbIX U
OOJIBIIIMX TIEPUOJIOB MO UX MOJIOKEHUIO
B [Iepnoanueckoit cucreme
JI.1.MenneneeBa

OcHoBHbIE TCOPpUHN XHMHUH

YcTaHoBKa 3aBUCUMOCTH CBOMCTB
XUMHYECKUX BEILIECTB OT CTPOCHUS
aTOMOB 00pa3yIOIIUX UX XUMHUYECKUX
3JIEMEHTOB. XapaKTepUCTUKA
Ba)KHEHUIIINX TUIIOB XMMHUUYECKHUX
CBSI3EH M OTHOCUTEJILHOCTH TOM
turoyiorun. O0bsICHEHHE 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAJUIMYECKUX PEIIETOK.
DopMyIUPOBKA OCHOBHBIX MOJIOKECHUIN
TEOPHUU AIEKTPOTUTHIECKON
JINCCOLMALINU U XapaKTEPHUCTUKA B
CBETE 3TOW TEOPUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX COCIITMHCHUU.
DopMyJIMPOBKA OCHOBHBIX MOJIOKEHHUIN
TEOPUU XUMHUUYECKOTO CTPOCHUS
OPraHUYECKUX COCIIMHCHUU U
XapaKTEPUCTHUKA B CBETE ITON TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB
OPraHMYECKUX COCAUHECHUN

Baxxuelinue BeniecTsa "
MaTepHuaJbl

XapakTepucTruka cocTaBa, CTPOCHUS,
CBOMCTB, MOJyYEHUS U IPUMEHEHUS
BakHenmux metayioB (IA u Il A
TPYIII, aJFOMUHUS, )KeJe3a, a B
€CTECTBEHHO-HAYYHOM Mpoduiie u
HEKOTOPBIX d-2JIEMEHTOB) U UX
COENMHEHUN. XapaKTepUCTHUKA
cocTaBa, CTPOCHMUSI, CBOWCTB,
MOJTYYEHHUS U TPUMEHEHHUS BaXKHEUIIINX
nemetaiuioB (VIII A, VIIA, VIA
IpYIII, a TaKkxke a3zota u pocdopa,
yryiepoja u KpeMHHUs, BOAOPOAa) U UX
COeMHEHUN. XapaKTepUCTUKA
CcOCTaBa, CTPOCHUS, CBOMCTB,
MOJTYUYEHUSI U IPUMEHEHUSI BaXKHEUIIINX
KJIACCOB YTJIEBOJOPOJOB (aKaHOB,
LUKJIOAJIKAHOB, AJIKEHOB, AJIKUHOB,
apeHOB) U WX HanboJee 3HAYNMbBIX B




HAPOJHOXO3SIMCTBEHHOM ILJIaHE
MpeACTaBUTENCH. AHaTOTUYHAs
XapaKTEPUCTHKA BAXKHEUIITNX
MPEJICTABUTENIEN APYTUX KIACCOB
OpPTraHUYECKUX COCTUHEHUIN: METaHOJIa
Y DTAHOJIA, CJIIOKHBIX A(UPOB, KUPOB,
MBbLI, albAETUI0B (POpMaIbIACTUIOB U
aleTaiberuaa), KeTOHOB (aleToHa),
KapOOHOBBIX KUCIIOT (YKCYCHOM
KHUCIIOTBI, /ISl €CTECTBEHHO-HAYYHOTO
npouiis peACcTaBUTENeH Ipyrux
KJIACCOB KHCIIOT), MOHOCaXapHuoB
(TIrOKO03b1), AUCAXapUIOB (caxapo3bl),
nojrcaxapuioB (Kpaxmania u
LEJUTI0I03b] ), aHUJIMHA, aMUHOKUCIIOT,
OEJIKOB, HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAyIyKOB,
IJ1aCTMAacC

XVMMHYeCKHUH A3BIK M CHMBOJIHKA

XUMHUUYECKHUM SA3BIK U CUMBOJIUKA
Hcnonb3oBanue B yueOHOM U
podecCUOHANIbHOM ESITEIbHOCTU
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3zBanune n3y4yeHHbBIX BEHIECTB 110
TPUBUAIIBHON WJIM MEKIYHAPOIHOU
HOMEHKJIATYPE€ U OTPAKEHUE COCTaBA
STUX COEIUHEHNN C MOMOIILIO
XUMUYECKUX popmyi. OTpaxeHue
XUMHYECKUX MPOLIECCOB C MOMOIIBIO
YPaBHEHHN XMMUYECKHUX PEAKLIHI

XuMHYeCKHE peaKkIuu

OObsiCHEHUE CYIITHOCTH XUMHUYECKHUX
npotieccoB. Knaccuduxarus
XUMUYECKUX PEAKIUIN 10 Pa3InYHbIM
MPU3HAKAM: YUCIIY U COCTABY
MPOAYKTOB U PEareHTOB, TEMJIOBOMY
s dexTy, HarpaBaeHUIo, (hase,
HaJIMYUIO KaTaau3aTopa, U3MEHEHUIO
CTCICHEH OKHCJICHHUS 2JICMECHTOB,
o0pa3yronux BelecTna. Y CTaHOBKa
MIPU3HAKOB OOIIEro U Pa3IMuHOro B
TUTIOJIOTUH PEAKIIUM JIJIst
HEOPraHUYECKOW U OPraHUYEeCKOU
xumuu. Knaccudukanus Bemects u
MPOIIECCOB C TOUKHU 3PECHUS
OKHCIICHUSI-BOCCTAHOBJICHUS.
CocraBiieHue ypaBHEHUM peakIui ¢




MTOMOIIIBIO METOIA JIEKTPOHHOTO
oamanca. OObsCHEHHE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOUN peaKIiuu u
MTOJIOKEHUSI XUMHUYECKOTO PaBHOBECHS
OT pa3IUYHBIX (AaKTOPOB

XUMHUYECKUMN IKCIIEPUMEHT

Brimonnenne XuMHYECKOTO
AKCIIEPUMEHTA B ITOJTHOM
COOTBETCTBHH C IPaBUIIaMHU
oe3onacHoctH. Habmronenue,
(buKcarys 1 ONMMCaHUE PE3YIbTAaTOB
IIPOBEJICHHOT'0 SKCIICPUMEHTA

Xumuyeckas uHpopmauus

[TpoBenenne caMoCTOATEIHLHOTO
MOMCKA XUMUIECKON HHPOPMAIIHH C
WCITOJIP30BAaHUEM PA3TUIHBIX
WCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
W3JIaHWIA, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UuTepuera). Mcnons3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTHH JIJIsi
00pabOTKH U Mepeaul XUMUYECKON
uH(MOpMAIUU U €€ MPEICTABICHUS B
pas3nuyHbIX hopmax

Pacuersl 10 XUMHYECKHM
¢opmyisiam 1 ypaBHeHUAM

YcTaHOBKA 3aBUCUMOCTH MEXK]TY
Ka4eCTBECHHOHN M KOJIMYCCTBECHHOU
CTOPOHAMH XUMHUYECKUX 0OBEKTOB U
MpoLeccoB. Pelienne pacueTHbIX 3a1a4
0 XUMUYECKUM (hopmysiam u
ypaBHEHUSIM

IIpo¢puiabHoe U NpodecCHOHAIBHO
3HAYHUMOE COAEpPKAHUE

OObsiCHEHNE XUMHUYECKUX SBJICHUM,
MPOUCXOISIIIIUX B IPUPOJE, OBITY U Ha
npou3BojicTBe. OnpeneneHne
BO3MOYKHOCTEM ITPOTEKAHUS
XUMUYECKUX MPEBPAICHUN B
paznuyHbIX ycnoBusax. Cobmonenue
MPaBUJI SKOJIOTHYECKHA TPAMOTHOTO
TOBEJICHUA B OKPYKAKOLIEH Cpelie.
OrieHKa BIUSIHUS XUMAYECKOTO
3arps3HEHUs OKPY KaroIIel cpeibl Ha
OpraHu3M YeJIOBEKa U JIPYTHUE KUBBIC
opranu3Mbl. CoOr0/IeHHE MPaBUIT
0e301acHOro ooparieHus ¢ TOprYUMHU
Y TOKCUYHBIMH BELIECTBAMU,
1a60paTOPHBIM 000PYOBAaHUEM.
IToaroroBka pacTBOpOB 3aJaHHOU
KOHIICHTpAIuH B OBITY U HA
npou3BojicTBe. Kputnueckas onieHka




JIOCTOBEPHOCTH XUMHYECKOU
uH(pOpMaInH, MOCTYTAOIEH U3
pa3HbIX UICTOYHHUKOB




8. OIIMCAHUME YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUSA OBPA30OBATEJIBHOI'O MTIPOLECCA
ITPOI'PAMMBI YYEFHOM JJUCITATIINHBI

OV 1.09. Xumus

OcBoenue mporpammbl yueOHoOU muctummuabl OYJ[.09. Xumwus mpenmonaraer
HaJIM4Yre B TPO(EecCHOHATBLHON 00pa30BaTEIbHON OpTaHU3AINH, PEATH3YIOIICH
00pa30BaTENbHYI0 IPOTpaMMy CPEIHET0 OOIIET0 00pa30BaHUsA B MpEesiax OCBOCHUS
OIIOIT CIIO na 0a3e OCHOBHOro o00IIero oOpa3oBaHHs, KaOWHETa XHUMHHU C
nabopaTopueid U 1a0OpPaHTCKOM KOMHATOM, B KOTOPOM HMMEETCS BO3MOXHOCTD
oOecreuuTh CBOOOIHBIN n0cTyn B IHTEpHET BO BpeMs y4eOHOI0 3aHSTUS U B MIEPUO/]T
BHEY4YEOHOM ACATEINBHOCTA 00YyYaIOUXCS.

B kabuHere 0KHO OBITH MYJIBTUMEAMITHOE O0OpYAOBaHHE, MOCPEACTBOM
KOTOPOTO  YYaCTHUKH 00pa3oBaTeNbHOTO Mpollecca MOTYyT TPOCMaTpuBaTh
BU3YaJIbHYI0 UH(QOPMALMIO 110 XUMHUH, CO3aBaTh NPE3ECHTALMU, BUIEOMATEPUAIIBI U
T.I1.

B cocraB yd4eOHO-METOIUYECKOTO U MaTepUATbHO-TEXHUYECKOTO OCHAIECHUS
KaOMHETa XUMUU BXOJIST:

- MHOIO()YHKIIMOHAJIbHBIA KOMILIEKC MPENOAaBaTENs;

-HaTypaJbHble OOBEKTHI, MOJEIU, MPUOOPHl W HAOOpPHI ISl TOCTAHOBKHU
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOT O IKCIIEPUMEHTA;

NeYaTHbIC U HIKPAHHO-3BYKOBBIE CPEJICTBA O0YUCHUS;

-CpeJICTBAa HOBBIX MH()OPMAITMOHHBIX TEXHOJIOTHH;

-pEaKTUBBI;

-IIepEYHU OCHOBHOM U JIOTIOJTHUTENILHON yu4eOHOM TMTepaTyphl;

-BCIIOMOTaTeIbHOE 000PYI0BAHUE U UHCTPYKITUH;

B mporecce ocBoenus mnporpammbl yueOHou yudeOHOU mucuurmuiuael OV ]J1.09.
Xumus oOyyaromuecs: JOJMKHBI MMETh BO3MOXKHOCTH JIOCTyNa K JJIEKTPOHHBIM
y4eOHbIM MarepuajaM MO0 XWMHUH, HUMEIOIIMMCS B CBOOOJHOM JOCTYII€ B CETH
WuTepHeT (37EKTPOHHBIM KHUTaM, IPAKTUKyMaM, Tectam, Marepuaiam EI'D u np.).
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