an

Hpuaoxenne 4-10
MunucrepctBo 06pazoBanusi MockoBckoi o0iactu
['ocynapctBerHOE O101KETHOE MPOGECCHOHATHHOE
oOpazoBarenbHOE YUpekaeHne MocKoBCKOH 00acTu
«CeprueBo-Ilocaackuil KOMIETK»

Y TBepkIeHA MPUKA30M TUPEKTOpa
I'BITOY MO «CeprueBo-Ilocaackuii KoJuie1x»
Ne 182-OC ot 31.08.22

IMPOTPAMMA YYEBHOM JUCIHATLIVHBI
OVJLIL 10 XUMMUS

Ceprues Ilocan

2022



PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu [{K 3am. nupekropa no YMP
00111€00pa30BaTEIIbHBIX U €CTECTBEHHOHAYYHBIX «31 » amrycra 2022r.
JTUCIUTUTIH

[Tpotokon Ne 1 ot «31» aBrycra 2022r.

[Iporpamma yueOnor aucruumael OY/[.I1.10 Xumus pa3pabotaHa B COOTBETCTBHHM C
TpeboBaHUsIMU  (PeepalbHOTO TOCYIapCTBEHHOrO oOpas3oBarenpHoro cranmapra (matee —DI'OC)
cpenHero oOmiero oOpa3oBaHMs, PEKOMEHAALMSMHU IO OPTaHU3alUU IMOJIyYE€HUs CpeIHEero ooOIero
o0pa3oBaHMsl B TMpelesiax OCBOCHHA O0pa3oBaTEIbHBIX IMPOTPaMM CPETHEr0 MPOQEeCcCHOHATBHOTO
oOpa3oBaHusi Ha Oaze OCHOBHOro oOmiero oOpa3oBaHHS € Yy4eToM TpeboBaHui (eneparbHbIX
rOCy/lapCTBEHHbIX ~ OOpa30BaTelIbHBIX  CTAHJAPTOB U MOJIy4yaeMol  mpoeccuu  CpeaHero
npodeccuonansHoro oOpazoBaHus (mucbMo JlemapTameHTa TOCYIapCTBEHHOW TMOJUTUKU B cdepe
noArotToBku padbouux kaapoB U IO Munobpuayku Poccum ot 17.03.2015 Ne 06-259), upumepHoii
MPOrpaMMBbl Y4eOHOM TUCIUIUIMHBI «XUMUS» sl TPOPECCUOHANBHBIX 00pa30BaTENIbHBIX OpraHU3aIuil,
pekoMeHioBaHHOM (DenepallbHbIM T'OCYIApCTBEHHBIM aBTOHOMHBIM  yupexaeHueMm «DenepanbHbIi
WHCTUTYT pa3BuTHs oOpazoBanus» (nanee — ®I'AY «DUPO») B kauecTBe MpUMEPHON MPOrPaMMBbI IS
peanu3aluu OCHOBHOM mpodeccruoHalibHOM oOpa3zoBatenbHor nporpammbl CIIO Ha 6a3ze OCHOBHOTO
o0miero o0pazoBaHusl C MOJyYEHHUEM CpeAHEro oodumiero odpasoBanus, TpoTokod Ne 3 oT «21»urons
2015r., peructpanmonusiii HoMep penen3uu Ne 385 ot «23wuroist 2015r. DT'AY «OUPO».

Opranuzanus-pa3paboTuuK:
['ocynapcTBeHHOE Or0MKeTHOE NMpodecCHoHaIbHOE 00pa3oBaTesIbHOE yupekaeHrne MocKOBCKoi obaacTu
«Ceprueo-Ilocanckuii Komemx»

ABTOp-pa3zpabOTUHK:
Kopreituyk Onbra Muxaiinossa -npenogasarens I BIIOY MO «Ceprueso-Ilocanckuil Kostemx»
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OObmeobpa3oBarenbHas y4deOHas JUCHMIUIMHA» XHUMHS» H3Yy4aeTcsi B TOCYAapCTBEHHOM
Oro/keTHOM TpodeccuoHalbHOM oOpa3oBarenbHOM yupexjaeHuu «Ceprueno-Ilocaackuil Koimemx»,
peanu3yroneM 00pa3oBaTeNbHYIO MPOrpaMMy CpPEIHEro o0mero odpa3oBaHUs B INPEAENax OCBOCHHS
OCHOBHOM TpodeccronanbHoi oopazoBarenbHOi mporpammbl CIIO (OITOIT CITO) Ha 6a3e OCHOBHOTO
o01iero o0pazoBaHus MIPU MOATOTOBKE KBATU(HUIMPOBAHHBIX pab0OUNX, CITyKaIIUX.

OVY.I1.10 Xumus uszydaeTcs Kak npoduiabHas ydeOHas oOrieoOpa3oBareibHas TUCIMILIMHA TI0
npodeccun CI1O 43.01.09. IToBap, KOHAUTEP €CTECTBEHHOHAYYHOTO Mpoduiisi B oObeme 284 4acos.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuiit PI'OC cpemnero oOmiero oOpa3oBaHUS,
IPEIbSBISIEMBIX K CTPYKTYpPE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHHS y4eOHOW AMCHUIUIMHBI «XHUMUS»,
B COOTBETCTBUHM C PekoMeHIalMsMH [0 OpraHu3aldy MOJyYeHUs CpeHero obiiero oOpa3oBaHHs B
npejenax OCBOCHUs 00pa30BaTeNbHBIX MPOTPaMM CpEeIHEro mpodeccHoHaNbHOr0 00pa3oBaHMs Ha Oaze
OCHOBHOro oOmiero oopa3zoBanusi ¢ y4yetoM IlpumepHOil OCHOBHON 00pa30BaTeIbHONW MNPOTrpamMMBbl
cpemHero ooOmero oOpa3oBaHMs, OIOOpEHHOW pemieHHeM (eaepaabHOro y4eOHO-METOIUYECKOTO
00beuHeHns 10 00I1eMy oopazoBanmto (mpoTokos oT 28 utons 2016 r. Ne 2/16-3) ¢ yueToM yTOYHEHUI
W JIOTIOJIHEHMH, omo0peHHbIXx Hayuno-metomuueckum coBeroM LleHTpa mpodeccrnoHambHOrO
oOpazoBanus u cucteM kBanudukanuit OI'AY «OHUPO» (IIporokon Ne 3 ot 25 mas 20171).

CopneprxaHue mporpamMmbl « XUMHSD» HAIIPABICHO HA TOCTHIKEHUE CISAYIOIINX HeJleii:

-opMupoBaHue y 00yJarONINXCs YMEHUS OLEHUBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS IS
Ka)X/IOTO YeIIOBEKa,

-popMupoBaHue y OOYyYaroIIMXCs IEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUU B
CO3JIaHMH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA; YMEHUS OOBSICHITH OOBEKTHI U MPOIECCHI
OKpYy)XaroIend JIeHCTBUTENbHOCTH: MPUPOJHON, COLMATBHOMW, KYJIBTYPHOWU, TEXHUYECKOH Cpeapl,
MCTIOJB3YS JIJISl 9TOTO XMMUYECKHIE 3HAHUS;

-pa3BUTHE y 00yYaromuxcs yMEHUl pa3iuuyaTh (PakThl U OLIEHKH, CPAaBHUBATH OIEHOYHBIC
BBIBOJIbI, BUJETh WX CBS3b C KPUTCPUSMH OLEHOK M CBSI3b KPUTEPHEB C OIPEICIICHHOW CHUCTEMOM
LeHHOCTe!, GOpMYyTUPOBATH U OOOCHOBBIBATh COOCTBEHHYIO O3HUIIHUIO;

-pHoOpeTeHne OOYYaIOUIMMHCSA OMNbITa Pa3sHOOOPa3HOW MEATEIBHOCTH, TIO3HAHHUS U
HABBIKOB, HABBIKOB HW3MEPEHHH, COTPYAHHYECTBA, OE€30MacHOro oOpalleHuss C BelleCTBaMU B
[MOBCEJIHEBHOM KU3HU.

B nporpammy BKIIOUEHO coOJAep)KaHUE, HaMpaBlIeHHOE Ha (GOPMUPOBAHHE Y CTYACHTOB
KOMIIETEHITH, HeoOXoauMeIX g kadecTBeHHOro ocBoeHus OIIOII CIIO na 0a3e ocHOBHOrO OOIIETO
o0pa3oBaHMsl € TOJIy4EHHEM CpeJHero oomero o0pa3oBaHUs; HPOTPaMMbl  MOJITOTOBKH
KkBaTM(PUIIMPOBaHHBIX pabounx u ciyxkanwmx ([TITKPC).

[IporpaMmma  y4eOHON  OUCHUIUIMHBI  «XHUMHS»  SBISETCS OCHOBOW N peaiu3anuu
o0Opa3oBaTeNbHON MPOrpaMMbl CperHero oomero oopasoBanus B mpeaenax ocBoenus OITOIT CIIO na
06a3ze  OCHOBHOro oOmiero o0Opa3oBaHUs, YTOYHEHHsS  COJlepKaHMs  y4eOHOro marepuana,
MOCTIEIOBATEIPHOCTH €T0 HM3Y4YEHHUs, pacIpe/elieHus] y4eOHbIX 4YacoB, BHUJOB TPAKTHYECKUX 3aHSATHH,
CaMOCTOSITENTFHBIX Pa0OT, YUUTHIBas CIEU(PHUKY MPOrpaMM MOATOTOBKH KBaTHU(PUIIMPOBAHHBIX pabOUunX
U CITyKaIuX.



OBIIAA XAPAKTEPUCTUKA YYEBHOM JUCIHUATLIAHBI «XVUMMUS»

XuMHsT — 3TO HayKa O BEUIECTBAaX, UX COCTaBE U CTPOCHUHU, CBOMCTBAX W MPEBPAILCHHSIX,
3HAYEHUU XMMUYECKUX BEIIECTB, MaTEPHUAJIOB U MIPOLIECCOB B MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa.

Conepxanne 001eo0pa3oBaTebHON YIeOHOW TUCIUTIUIMHBI « XUMHUS» HAIMPABJICHO HA YCBOCHUE
0Oy4arolMMUCSI OCHOBHBIX IMOHSTHI, 3aKOHOB M TEOpUH XUMHH; OBJIAJICHHE YMEHUSMHU HaOII0JIaTh
XUMUYECKHE SBICHHUS, MPOBOJIUTH XUMHUYECKUH OSKCIIEPHUMEHT, NPOU3BOAMTH pAacyeThl Ha OCHOBE
XUMHUYECKUX (OpMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKLUi.

B mnpomecce m3ydeHus XUMHH y OOYYalOUIMXCS Pa3BUBAIOTCS MO3HABATEIbHBIE HHTEPECH
MHTEJJIEKTYyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B MPUOOPETEHHs] 3HAHUHN MO XUMHH B COOTBETCTBUHU C
BO3HUKAIOMIMMHU >KU3HEHHBIMH TPOOJIEMaMH, BOCIHUTBHIBACTCS OEpe)XHOE OTHOIICHUS K TPHUPOJE,
MMOHMMAaHKE 3JI0POBOTr0 00pa3a KU3HU, HEOOXOIUMOCTU MPEAYNPEkKACHUS SIBICHHUM, HAHOCSIIUX Bpel
3I0POBBIO M OKpyXkaromei cpeze. OHM OCBaMBAIOT MPUEMBI TPAMOTHOTO, O€30MaCHOTO MCIIOJIb30BaHUS
XMMHUYECKUX BEIIECTB U MaTepUaIOB, IPUMEHSEMbIX B OBITY, CEIbCKOM XO3SHCTBE M HA MIPOU3BOJICTBE.

[lpu cTpyKTypHUpOBaHMM COAEpKaHUS 0011e00pa3oBaTeNbHON y4eOHOW JUCHUIUIMHBI IS
npodeccnoHanbHbIX 00pa30BaTENbHBIX OPraHU3AlMKA, PEaTU3YIONIMX O00pa30BaTENbHYIO MPOTrPaMMy
cpenHero obmiero oOpaszoBanus B mpenenax ocoeHus OITOIT CITO na 6a3e OCHOBHOrO 0OIIETro
o0pa3oBaHMs, YYUTHIBATach OOBEKTHUBHAS PEalbHOCTh — HEOOJBIIONH 00BEM 4YacoB, OTIYIIEHHBIX Ha
U3ydyeHHEe XHUMHHA ¥ CTPEMJICHHE MAaKCHMaJbHO COOTBETCTBOBATH HACSIM DPA3BHBAIOIIETO OOYYCHUSI.
[ToaTomMy TeopeTHyeckue BOMPOCHl MAaKCHUMAlIbHO CMEIIEHBl K Hayaly H3y4eHUs JUCIUILIMHBI, C TEM
YTOOBI NOCIEAYIOUUI (PaKTUUECKUI MaTeprall pacCMaTpUBAJICS HA OCHOBE U3YYEHHBIX TEOPHIL.

Peanuzamus AeNyKTUBHOTO TOAXOJa K H3YYCHHIO XHMHH CHOCOOCTBYET pa3BUTHIO TaKUX
JIOTHYECKUX ONEpaIfii MBIIJICHUS, KaK aHaJlM3 U CHHTE3, 0000IIEeHHEe W KOHKPETH3alHs, CPaBHEHUE U
aHaJIOTHs, CUCTeMAaTHU3alMs U KilacCuUKaLus U JIp.

[Ipu ocBoenun mnpodeccuit CIIO ecrecTBeHHOHAydHOTO TPOdUIsT TPODHECCHOHATHLHOTO
oOpa3zoBanHus xuMus uzydaercs Ha 6a30BoM ypoBHe PI'OC cpeanero obimiero oopazoBaHusl.

B COJIEpKaHUUA yaeOHOU JUCLIUILINHBI JUIst €CTECTBEHHOHAY4YHOI'O npoduis
npoeCCUOHATLHO 3HAYMMBIA KOMIIOHEHT  BBIJCIICH, €ro COJICpKaHUE SBISCTCS NPOQPHIBLHO-
OpPUEHTHUPOBAHHBIM U HOCUT NPO(ECCUOHATIBHO 3HAYUMBIN XapakTep.

B mpomecce u3ydeHHs] XUMHH TEOPETHYECKHE CBEIACHHS TOMONHSIOTCS JIEMOHCTPAIHMIMH,
J'Ia60paTOpHI>IMI/I OIIbITAMU U NPAKTUYCCKUMU 3aHATUAMU. 3HAYUTEILHOE MECTO OTBOJUTCA XUMHYCCKOMY
skcriepuMeHnTy. OH OTKPBIBaE€T BOZMOKHOCTH (POPMHUPOBATH Y 00YUAOIIUXCS CHEIUAbHbBIE TTPEIMETHBIC
YMCHUSA: pa60TaTI) C BCIICCTBAMU, BBIINNOJIHATE IMPOCTBIC XHUMHUYCCKHUE OIIbITbI, YYWUTH 6630HaCHOMy u
HKOJIOTMUECKH TPaMOTHOMY OOpallleHHI0 ¢ BellecTBaMM, MaTepuaiamMl M MpoleccamMu B OBITY M Ha
MIPOM3BOJICTBE.

B mpomecce u3ydeHHs XUMHH BaXKHO (opMHupoBaTh WH(MOPMALMOHHYIO KOMIETEHTHOCTh
oOyuaroruxcsi. M3ydeHue 001eo0pa3oBaTeibHOM YyYeOHOW JAMCIUIUIMHBI «XUMHUS» 3aBEpIIACTCs
MOJIBE/ICHUEM UTOTOB B (OpME dK3aMeHa B paMKaxX MPOMEXKYTOUYHOM aTTeCTallMH CTYJEHTOB B MpoIecce
ocBoenust OIOIT CIIO c nonydenunem cpeanero oomero oopazoanus ([IITKPC).



MECTO YYEBHOM JUCIHUILIMHBI B YYEBHOM ILTTAHE

YyeOHasi TUCHUIUTMHA «XUMUS» SBISETCS YU4EOHBIM MPEAMETOM IO BBIOOPY M3 00sI3aTEIBHBIX
npeameTHbIX obnacteit «EcrectBeHHbie Hayku» OI'OC cpeanero odiiero oopa3oBaHusl.
VYyeOHast aucuuiinHa « XUMEs BXOTUT B 001meoOpa3zoBaTenbHblil nuki yueonoro miana OITOIT CITO
o nipodeccuu CI1O 43.01.09. TloBap, KOHAUTEP €CTECTBEHHOHAYYHOT0 MPOoduiIs, peanu3zyemMoit Ha Oa3e
OCHOBHOT'0O 00111er0 00pa3oBaHus C MOydeHHeM cpeaHero odmiero oopasosanus (ITITKPC).

PE3YJbTATHI OCBOEHUA YYEFHOU JUCITATLTAHBI

OcBoceHue coiepKaHus YIeOHOW TUCIUTUIMHBI « XUMUS», 00€CTICUNBACT JOCTHKCHIE
CTY/ICHTaMH CJICJYIOLINX Pe3yJabTaTOB:

* IUYHOCMHDBIX:

-4yBCTBO TOPJIOCTH M YBAXKEHUSI K UCTOPHH U JIOCTHXKEHUSIM OTEUECTBEHHOM XMMHUYECKON HayKu;
XMMHUYECKH TPaMOTHOE IMOBeJeHHE B MPO()ECCHOHAIBHOW IESITEIbHOCTH U B OBITY IpU OOpamieHuH ¢
XMMHUYECKUMHU BEUIECTBAMH, MaTepHUaIaMH U MPOLIECCaMU;

-TOTOBHOCTh K TIPOJOJDKEHUIO OOpa3oBaHMsS ¥ TIOBBINICHHUS KBaTHU(PHUKAIMA B W30paHHOU
npodeccnoHaNbHOM NeATENbHOCTH U 00BbEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUI B 3TOM;

-yMEHHE HCIOJb30BATh JIOCTHKCHUS COBPEMEHHOH XHMHYECKOH HAyKd W XHUMHUYECKHX
TEXHOJIOTUI /Ui TIOBBINIEHHUS COOCTBEHHOT'O HMHTEJUIEKTYAIbHOTO pa3BUTHUS B  BBIOpaHHOM
npodecCHOHATLHOM IeATEIIBHOCTH;

* MemanpeomemHoix:

-MCTIOJIb30BAHUE  Pa3NIMYHBIX  BUJOB  IIO3HABATEIbHOW  JIEATEIBHOCTH U OCHOBHBIX
MHTEIJUICKTYaJIbHBIX Onepanuid (IIOCTAaHOBKU 3a1aud, (OPMYIMPOBAHUS TUIOTE3, aHAJIHM3a W CHHTE3a,
CpaBHEHHUs, O0O0OOIEHHUs, CUCTEeMATHU3AlMH, BBIIBICHUS MNPUYUHHO-CICICTBEHHBIX CBsI3€H, MOUCKa
aHaJoroB, (HOpMyTUpOBaHMS BBIBOJOB) JJISl PEUICHHUS IOCTABICHHON 3ajadd, NMPUMEHEHHE OCHOBHBIX
METOJIOB TMO3HaHUA (HAOMIOJEHMS, HAy4YHOTO JSKCIEPUMEHTAa) JUIsi HW3YYEHHUS pPa3INYHbIX CTOPOH
XUMAYECKHX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHMKAE€T HEOOXOAMMOCTH CTaJKHBATHCS B
npodeccuoHaIbHOM chepe;

-ACTIONIb30BAHNE PA3IMYHBIX MCTOYHHUKOB JUISI TOJMYYCHHS XHMHUYECKOW HH(GOpMAINH, YMEHHE
OLIEHUTH €€ JIOCTOBEPHOCTH JIJIsl IOCTUIKEHUS XOPOLINX PE3yJIbTaTOB B MpodeccuoHanbHol chepe;

— NPeOMEMmHBIX:

-(opMupoBaHNe MpeICcTaBIEHUM O MecTe XUMHUM B COBPEMEHHOM HAaydyHOM KapTHHE MUDA;
MOHWMAaHHsI POJIM XUMHH B (DOPMUPOBAHHH KPYro3opa W (yHKIHOHAILHOW TPAMOTHOCTH YEJIOBEKa JIJIs
peleHust MPaKTUYECKUX 3a7ay;

-BJIQJICHUE  OCHOBOIIOJIATAIONIMMH ~ XMMHUYECKHMHU  TOHSATHAMH, TEOPHSIMH, 3aKOHaMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE M10JIb30BaHHE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

-BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TMO3HAHMSA, HCIOJIB3YEeMBIMH B  XUMHH:
HaOJIIOZICHUEeM, ONMCAaHHEM, H3MEpEeHHEeM, OHKCIEPUMEHTOM; YyMEHHEe o00pabaTeiBaTh, OOBACHATH
pe3yabTaThl MPOBEJCHHBIX ONBITOB M JIENATh BHIBOBI; TOTOBHOCTh M CIIOCOOHOCTH NMPHUMEHSATH METOBI
MO3HAHUS TPU PEIIEHUH TPAKTUYECKHUX 3a/1a4;

-popMupoBanue yMEHWIA [aBaTh KOJMYECTBEHHBIC OIEHKH ¥ TPOU3BOJUTH pAcUeThl IO
XUMHYECKUM (POpMyTIaM U ypaBHEHUSIM;

-OBJIaJICHHE TIPAaBUIIAMU TEXHHUKH O€30ITaCHOCTH MPH UCTIOJIH30BAHUN XUMHUECKUX BEIICCTB;

-c(hOPMUPOBAHHOCTh COOCTBEHHOH TMO3UIMM MO OTHOIIEHHIO K XUMHUYECKOH HH(OpMaiu,
MOJIy4a€MOM U3 pa3HbIX HCTOYHUKOB.



COJIEP)KAHUE YYEBHOM JUCHOUTLIMHBI
EcrecTBeHHOHAYYHBIH NPOPUIIb

BBenenune
Hayunbie MeTopI MO3HAHUS BEIIECTB U XMMHUYECKUX SIBIICHUU. Poib 3KcriepuMeHTa U TeOpUH B
XUMUU. 3HaueHWe XuMuu mnpu ocBoeHuu mnpodeccuit CIIO ecTecTBEeHHO-HAYYHOTO TPOQHIIS
npodeccnoHaTbHOTO 00pa30BaHMUS.

1. Oprannveckass XuMHA
1.1.1MpeameT oprannyeckoii xumun. Teopusi crpoenust
OPraHMYecKMX COeJUHEHHH.

IIpeamer oprannyeckoii xumuu. [loHsarue 06 opraHMuECKOM BEIIECTBE U OPraHUYECKOW XMMHUU.
Kparkuii ouepk HMCTOpHM Pa3BUTHS OpraHUYECKOW XMMuHU. Butammsm u ero kpymenue. OcobeHHOCTH
CTPOCHMS OPraHUYEeCKUX coenquHeHuil. KpyroBopot yriepona B mpupoze.

Teopust crpoeHusi opraHmyeckux coeauHenuii A.M. Bbyraeposa. llpenmnocsuiku co3nanus
Teopun CcTpoeHMs. OCHOBHBIE MOJIOXKEHUS Teopun cTpoeHuss A.M. byrneposa. Xumuueckoe CTpoOeHHUE U
cBoiicTBa oprannyeckux BeuiecTs. [lonsarue 06 nzomepun. Crioco6pl 0TOOpaKEHUSI CTPOEHUSI MOJIEKYJIbI
(popmynbl, mMoxmenu). 3HadeHue Teopun A.M. ByrnepoBa Uil pa3BUTHUS OpPraHUYECKON XUMHUHM U
XUMHUYECKHUX IIPOTHO30B.

Crpoenue aroma yriaepoja. DIeKTPOHHOE 00JIaKo U OpOUTaIIb, S- U p-OpOUTAIH. DIIEKTPOHHbBIC U
AJIEKTPOHHO-Tpaduueckue (GopMysasl aToMa yriepoja B OCHOBHOM M BO30YKICHHOM COCTOSHUSX.
KoBasieHTHass XumMHuecKasi CBsi3b U €€ KiIacCUpUKalus Mo crnocoly MnepeKkpblBaHUs opOuTanel (6- u m-
cs3n). Ilonstue rubOpuamzanmu. Pasnuynple THOB TMOpuaAM3anMU U (GOpMa aTOMHBIX OpOWTaNeH,
B3aMMHO€ OTTAJKUBaHHE TMOPUAHBIX OpOMTAIel U X PACIlOIOKEHHE B IPOCTPAHCTBE B COOTBETCTBHUHM C
MUHHUMYMOM SHEpruu. ['eoMeTpusi MOJIEKYN BEIeCTB, 0OPa30BAHHBIX aTOMaMH YIJIEPOAa B Pa3IHYHBIX
COCTOSIHUSIX TMOPUIU3AIHH.

Knaccupukauusi opraHuveckux coeaquHeHuii. Kiaccupukanuss opraHM4ecKWx BEIIECTB B
3aBUCUMOCTH OT CTpoeHus yriiepoaHoil uenu. Ilonarue QyHxiuonansHoM rpymnmnsl. Knaccudukarus
OpPTaHUYECKUX BEUIECTB MO TUITY (YHKIMOHAIBHOM TPYIIIIEL.

OCHOBBI HOMEHKJIATYPbI OPIAaHMYECKHUX BELIECTB.

TpuBuanpHble Ha3BaHMs. PalmoHaIbHAsE HOMEHKIATypa KaK MPeAIIeCTBEHHNAIIA HOMEHKIIATYPbI
IUPAC. Homenknarypa IUPAC: npuHuumnel 00pa3oBaHus Ha3BaHUMN, CTapPIIMHCTBO (PYHKIIMOHAIBHBIX
rpymnm, ux obo3HaueHue B npedukcax u cypduxcax Ha3BaHUN OPraHUUECKUX BEIIECTB.

THunbl XMMHYECKHX CBSI3el B OPraHN4YeCKNX COeIMHEHHUSAX M CIIOCO0BI NX pa3phIBa.

Knaccugukanys KoBaJ€HTHBIX CBSI3€H MO 3JIEKTPOOTPULIATEIHLHOCTH CBSA3aHHBIX aTOMOB, CIIOCO0Y
NepeKpbIBaHUS OpOUTaNel, KpaTHOCTH, MEXaHU3My oOpa3oBaHus. CBsA3b NPUPOABI XUMHUECKON CBSI3U C
TUIIOM KPHUCTAJUIMYECKON pPEIIeTKH BelecTBa M ero (pu3M4eckMMH CBOWCTBaMHU. Pa3pbhiB XMMHUUYECKOU
CBSI3W Kak Ipolecc, oOpaTHbIM ee 00pa3oBaHMIO. ['OMONUTHYECKUH M TETEPOIUTUYECKHHA Ppa3pbIBBI
CBSI3€H, MX COIOCTaBJIEHHE C OOMEHHBIM M JIOHOPHO-AaKIENITOPHBIM MEXaHHW3MaMHU HUX OOpa3oBaHMsL.
[TonsATHE CBOOOAHOTO pajivKaia, HyKJIeOGUIbHON U 3IeKTPO(UIBHON YacTUIIBI.

Kanaccnpukanusi peakumii B OpraHn4ecKoil XuMuH.

[ToHsATHE O TUIIAX U MEXAaHU3MaX peakiuil B oprannyeckoit xumun. CyOcTpaT U peareHr.
Knaccudukanus peakiuii o "3MeHEeHHUIO B CTPYKType cyOcTpaTa (IpUCcCOeTUHEHHE, OTIIEIUICHHE,
3aMellleHue, N30MepHU3alysl) U TUITYy peareHTa (paaukaibHble, HyKIeo(UIbHbIE, AIEKTPO(DUIbHEIE).
PasHoBHaHOCTH peakiuil KaXa0ro TUNA: THAPUPOBAHNUE U JETUAPUPOBAHUE, TAJIOTEHUPOBAHNE U
JIerajOreHUpOBaHUE, TUAPATALMS U IErUIpaTalys, THIPOraloreHHPOBAHNUE U IETUAPOralOreHUPOBaHUE,
MOJINMEPU3aIUs U MOJMKOHIEHCAIHsl, TeperpynnupoBka. OcOOEHHOCTH OKUCIUTENbHO-
BOCCTAaHOBUTEJbHBIX PEAKLUN B OPraHUUYECKON XUMUH.

CoBpeMeHHbBIE NIPeACTABICHHS 0 XUMHYECKOM CTPOCHUHM OPraHMYeCKHX BelleCTB.



OcHOBHBIE HampaBJeHUs pa3BUTHUS Teopur cTpoeHusi A.M. bytiepoBa. M3oMepust opraHu4ecKux
BelIeCTB M €€ BuAbl. CTpyKTypHass H30MEpHUs: MEXKKIACCOBas, YIJIEPOJHOIO CKEJeTa, MOJIOKEHUS
KpaTHOW CBs3M U (GyHKIUMOHaIbHOW rpymmbl. [IpocTpaHCTBeHHAass H30MEpHs: TeoMeTpuYecKas u
ontuueckasi. [loHsTHe acUMMeTpUuyecKOro IieHTpa. BzaumHOe BIMSHHE AaTOMOB B MOJIEKYJIax
OpPraHMYECKUX BEIIECTB.

Jemoncmpayuu

Konnexkuun opraHnuyeckux BewlecTB (B TOM 4YHCIIE JIGKAPCTBEHHBIX IpENapaToB, KpacuTelne),
MaTepuaioB (MPUPOJHBIX U CHHTETUYECKUX KaydyKOB, IUIACTMACC U BOJIOKOH) U U3JEIUIN U3 HUX (HUTEH,
TKaHEW, OTJIEIIOYHBIX MaTEPHAJIOB).

Jlabopamopnutii onvim

HzroroBieHue Mozeneil MOJIEKyJl OPraHMYeCKUX COSAMHEHUN Pa3IMuHbIX KIacCOB.

Ilpakmuueckoe 3anamue.

KavecTBeHHBIN COCTaB OPraHUYECKUX COCTMHEHUN.

1.2. IlpenesibHbBIE YIJ1€BOAOPOABI

Tomonornyeckuii psig aakanoB. [lorstue 06 yrineBomopoaax. OCOOCHHOCTH CTPOCHHUS
MpeAENIbHBIX YIIIEBOIOPOIOB.

DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl METaHa ¢ JPYTrUX aJIKaHOB.
['omonoruueckuit psn u uzomepusi napadgunos. HopmaibHOe U pa3BETBIECHHOE CTPOEHUE YTIIEPOTHOM
uenu. HomeHknaTypa ankaHOB M aJKWIbHBIX 3amectutelieil. @u3ndeckue CBOMCTBA alKaHOB. AJIKAHBI B
MIPUPO/IE.

XuMHYeCKHe CBOHCTBA AJIKAHOB.

Peakuuu rajoreHMpoBaHUs, HUTPOBaHUA. MexaHu3M peaklMH XJIOpUPOBaHUs alKaHOB. Peakiuun
JNETUIPUPOBAHUS, TOPCHUS, KATATUTHYECKOTO OKUCIICHHS aJIkaHOB. KpeKHHT ajKaHOB, pa3IMYHbIE BUIbI
KpPEKHUHTIa, IPUMEHEHHE B POMBILIIIEHHOCTH. [I1Mponn3 u KoHBepcUs MeTaHa, U30MEpHU3allis alKaHOB.

IIpuMeHeHne U cOCOOBI MOJTYYeHHS ATKAHOB.

Ob6nactu npuMeHeHus akaHoB. [IpoMblIlIeHHbIE CIOCOOBI MOTYYEeHUS aJIKaHOB: MOJTYYCHHE U3
MIPUPOTHBIX UCTOYHUKOB, KPEKUHT NTapaGuHOB, TOTy4YEHUE CHHTETHICCKOTO OCH3MHA, ra3u(uKams
yIJIs1, THAPUPOBaHKE akaHoB. JIabopaTopHbIe CIIOCOOBI MOMYyYEHUS AIKAHOB.

IukJja0aaKaHbI.

['oMonornyeckuit psa MU HOMEHKJIATypa IMKJIOAIKaHOB, uX oOmas (opmyna. [lomyuenue wu
¢u3nyeckre CBOMCTBA UKIOATIKAHOB. XMMUYECKHE CBONCTBA IIMKIOATKAHOB.

emoncmpayuu
PactBopenue napaduna B OeH3UHE U UCTIAPEHUE PACTBOPHUTEISI U3 CMECH.

[TnaBnenue napadrHa U €ro OTHOILIIEHUE K BOJIE.

Paznenenne cmecu O€H3MH—BO/Ia C TTOMOIIBIO IETUTEIHFHON BOPOHKH.

['openue napaduna B yCIOBUSAX U30BITKA U HEIOCTATKa KUCIOPOAA.

Jlabopamopnwie onvimol
N3roroBnenune Moieneil MOJIEKyJl alKaHOB U TaJIOT€HAJIKAHOB.

N3rorosnenne mnapa@uHUPOBAHHOW Oymaru, HWCIBITAHWE €€ CBOWCTB: OTHOIICHHS K BOJE H
KUpam.

OO6Hapy>keHue BOJIbl, CaXkH, YTIEKUCIIOro ra3a B IpOoAyKTax ropeHus ceeur. O3HaKOMIIEHHE CO
CBOICTBaMH TBEPABIX MapadUHOB: MIIABICHHUEM, PACTBOPHUMOCTHIO B BOJIE U OPTaHHYECKUX
pPacTBOPHUTEIISIX.

1.3. OTniIeHOBBIE U IMEHOBbIE YIJICBOAOPOAbI

I'oMmoJiornyeckuii paja ajJIKeHOB.

DIIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIBI STHJIEHA M aJKEHOB. | OMOJIOTMYEeCKU
psa u obmas hopmyna aakeHOB. M3oMepusi STUICHOBBIX YIIIEBOJOPOIOB: MEKKIACCOBAsI, YTIEPOTHOTO
CKeJleTa, TOJOKEHUSI KpPaTHOW CBs3HM, TeoMmerpuyeckas. OcCoOCHHOCTH HOMEHKJIATYpPhl ATHUICHOBBIX
yII€BOJOPOA0OB, Ha3BaHUS BaXKHEUIINX pajukanoB. Pru3ndeckue CBOMCTBA aJIKEHOB.



XMMHYeCKHE CBOMCTBA AJIKEHOB.

DOnekTpoUIbHBIA XapaKTep PEeakiui, CKIOHHOCTh K PEaKIUsAM MPUCOSAMHCHHS, OKHUCIICHUS,
nonuMepuzanuu.  [IpaBuino  MapkoBHMKOBA W €ro  d2JEKTpOHHOE  oOocHoBaHue. Peakuuu
raJOreHUpPOBaHUsA, TUIPOTAIONEHUPOBAHUS, THApAaTauuu, TruapupoBanus. IloHarne o peakuusax
nonumepusanuu. ['openue ankeHoB. Peakuum OKHCIEHUsS B MATKHX M KECTKHUX YyCJIOBHsX. Peakuus
Baruepa u ee 3naueHue a1 0OHapyKEHUsI HEMIPEACIBbHBIX YIIIEBOJIOPOIOB, MOIYUYECHUS TIUKOICH.

IIpmeHeHnne U crIOCOOBI MOJIyYeHHSI AJTKEHOB.

Hcnonb30BaHWe  BBICOKOW  pPEAKIIMOHHOW  CMOCOOHOCTH  QJIKEHOB B XHMHYECKOH
npoMbliieHHOCTH. [IpuMenenne stuneHa u nponusieHa. [IpoMbliieHHbIe CIOCOOBI OMYUEHUS ATKEHOB.
Peakuuu neruapupoBaHus U KPEKUHTa alTKeHOB. JJabopaTopHbie CrIocOObI MOTYYCHHSI aJTKEHOB.

AJNIKaaMeHbl.

[TonsiTrie U KIaccUpUKAIUs JUCHOBBIX YIIEBOJOPOIOB [0 B3aUMHOMY PACIIOIOXKCHHUIO KPATHBIX
cBsizeil B Mousekyie. OCOOEHHOCTH 3JEKTPOHHOTO M IMPOCTPAHCTBEHHOI'O CTPOEHUS COMPSIKEHHBIX
nueHoB. [lonstue o m-anekTpoHHON cucteme. HomMeHknaTypa JUEHOBBIX yrieBoaopoaoB. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB COIPSKEHHBIX JUEHOB KaK CIIEJICTBHE MX 3JIEKTPOHHOrO cTpoeHus. Peakuuu 1,4-
npucoeauHenus. [lomumepusarus naueHoB. CrocoObI MONMYYCHHSI TUEHOBBIX YTIEBOJOPOIOB: PaOOTHI
C.B. JleGeneBa, neruiprupoBaHUe aTKaHOB.

OcCHOBHbIC MOHATHA XMMHUH BBICOKOMOJIEKYJSAPHBIX COeMHEHM (HA mMpuMepe NMPOAYKTOB
NOJMMEPHU3ALHNHU AJTKATHEHOB 1 UX raJ10reHNPOU3BOIHBIX).

Kayuyku. Bynkanuzanus kay4yka, pe3uHa u 500HHUT.

Hemoncmpayuu
Komnexnnsa «Kaydyk u pe3unay.
Jlabopamopmuvie onvimot
OO6HapyxeHue HelpeAesIbHBIX COeIMHEHU B KepocuHe. Pacrio3naBanue
00pa3110B aJIKaHOB U AJIKCHOB.
Ilpakmuueckue 3anamus
[lonyyenue 3TUIEHA U ONBITHI C HUM.

1.4. AueTnjieHOBbIE YIJIEBOAOPOIbI

T'omosnornueckuii psii aJIKHHOB.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHME ALETHIIEHA U JPYIMX aJKUHOB. I'oMonormdeckuit
psa u obmas Qopmyna ankuHOB. HoMeHKiaTypa aleTUIEHOBBIX YIJIeBOAOponoB. M3omepus
MEXKJIaCCOBasl, yIJIEPOIHOTO CKEJIETA, MOJI0KEHUS KPATHOM CBSI3H.

XuMHYecKHe CBOIiCTBA U MPUMEHeHHe AJTKHMHOB.

OcobeHHOCTH peaklUUi MPUCOEIUHEHUS MO TPOMHOW yIJIepOoA-yriaepoJHOW cBs3H. Peakius
Kyueposa. IloaBukHOCTP aTOoMa BOAOpOJa (KHCIOTHBIE CBOMCTBa ankuHOB). OKHCIEHHE aJIKHUHOB.
Peakuus 3enunckoro. IIpuMeHeHne aneTUIIEHOBBIX yTrieBonopoaos. [lonnBuHunanerar.

[HonyyeHue aaKUHOB.

[TonydyeHue aneruieHa NUPOIU30M MeTaHa U KapOUIHBIM METOIOM.

Hemoncmpayuu

Monenu MONeKysbl aETHIIEHA U IPYTUX aJTKUHOB.
Jlabopamopuwtit onvim
N3roroBneHune Mozenei MOJIEKyJl aIKUHOB, UX H30MEPOB.

1.5. ApomaTnyeckue yrieBoI0poabl
I'omoJsiornuyeckuii psig apeHoB.
benszon kak mpenacraBUTeNb apeHOB. Pa3BuTue TpeACTaBICHUH O CTPOGHUH OeH30Ia.
CoBpeMeHHbIE MPECTaBICHU 00 JIEKTPOHHOM M MIPOCTPAHCTBEHHOM CTpoeHuu OeHzona. O0pa3oBaHue
apoMaTU4ecKkoil m-cuctembl. ['omosiorn OeH3o071a, MX HOMEHKIATypa, obmas ¢opmyna. dusznueckue
CBOICTBA apEHOB.
XuMHYECKHE CBOHCTBA APEHOB.
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[lpumepsl  peakiuii  31€KTPOQHIBLHOTO  3aMEIICHHs:  TaJOTCHUPOBAHMSA,  HHUTPOBAHMSA,
cynbupoBanus. Peakuuum TruApupoBaHHs W TNPHUCOSAMHEHHs XJopa K OeHzomy. OcoOeHHOCTH
XMMHYECKHX CBOMCTB rOMOJIOroB OeH30sa. B3anMHOe BiIMsSHUE aTOMOB Ha MPHUMEPE TOMOJIOTOB apeHOB.
OpueHTanus B peakusix MeKTPOPHILHOTO 3aMEIIECHHS.

IIpuMeHeHMe U OTyYeHHE APEHOB.

[IpupogHble HCTOYHMKH apOMATHYECKHUX  YIJICBOAOPOAOB. ApoMaTH3alMs ajlKaHOB U
[IUKJIOAJKAHOB. AJIKWIMpOBaHNE OeH30a.

Jemoncmpayuu

[lapocTepkHEeBbIE MOJEIIN MOJICKYJT OEH30J1a M €r0 ToMOJIoroB. I'openne 6ensona. OTHOIIEHHE
OeH301a K OpOMHOI BO/ie, pacTBOPY MepMaHranara Kanus. [loixydenue u paccioeHue SMynbCuu
Oen3ona ¢ Bogoil. OTHOmeHne OeH301a K OpOMHOM BOJIE M pacTBOPY NEpMaHIaHATA KaJIusl.

Ilpakmuueckue 3anamus

I'eneTnveckas cBsA3b MEKAY YIIIEBOIOPOJIAMHU.

1.6. IlpupoaHbie HCTOYHUKH YIJI€BOA0POI0B

He¢rn.

Haxoxnenue B mpupone, coctaB U (pusnueckue cBoicTBa HedTH. TOMIMBHO-3HEPreTHYECKOE
3Hayenue HedTH. [IpombinuienHas nepepadoTka HeTu. Pextudukanus HedTr, OCHOBHBIE (pakuuu ee
paszeneHus, ux ucnosib3oBaHue. Bropuunas nepepaboTka HeQTENpoAyKTOB. PekTudukanus Ma3yra npu
YMEHBUICHHOM JaBieHuU. KpekuHr HedTenpomykToB. PasmuuHble BHIBI KpekuHra. M3omepusanus
aJIKAaHOB. AJIKMJIMPOBaHME HETPeNeNbHbIX YIIeBOJOPOAOoB. Pudopmunr nedrenpoaykros. KauectBo
aBTOMOOMIJIBHOTO TOIIHBA. OKTaHOBOE YHCIIO.

IIpupoaHbiii 1 MONYTHBIN HePTAHOM ra3pl.

CpaBHeHue cocTaBa MPUPOJHOTO U MOMYTHOTO ra30B, UX MPAKTUYECKOE UCIOIb30BaHUE.

KaMeHHBbIi1 yroJib.

OcHOBHbIE HaNpaBJIEHUS HCIOJIb30BaHUS KaMeHHOro yris. KokcoBaHue KaMEHHOro YIJf,
BaOXHEHIIME MPOAYKTHI 3TOTO IpolLecca: KOKC, KaMEHHOYTOJIbHasi CMOJIa, HAaJCMOJIbHas BOJA.
CoenuHeHus, BbLIESIEMbIE N3 KAMEHHOYTOJIbHOW CMOJIBI.

OKOJIOrHYecKHe acleKThl 10ObIuH, epepaboTKH U MCII0JIb30BaHHsI TOPIOUNX HCKOMAEMBIX.

Hemoncmpayuu

Komnexmus «IIpupoaHbie HCTOYHUKH YTIIEBOIOPOI0BY.
CpaBHeHHEe MpoIeccoB TopeHust HeTu u mpupoaHOTro raza. ObpazoBaHue
HEPTSIHOH MJIEHKH HA TTOBEPXHOCTH BOBI.

Jlabopamopnuvie onvimol

Onpenenenre HaTUUKs HETIPEIENbHBIX YIIIEBOJIOPOJIOB B OCH3MHE U KEPOCHHE.
PactBOpuMOCTh pa3nuyHbIX HEPTENPOIYKTOB (OEH3MHA, KEPOCHHA, JU3EIbHOI0 TOIJINBA, Ba3eInHa,
napaduHa) Apyr B Apyre.

1.7. 'mapokcuiibHbIE COeTUHEHUS

Crpoenne n ki1accupukanus CIUPTOB

Krnaccudukanys cnupToB 1o TUIY YITIEBOJAOPOIHOTO paguKaia, YUCIy THAPOKCUIIBHBIX IPYNI U
TUIy aToMa YIJIEepoja, CBSI3aHHOIO C TUAPOKCHIBHOW TpYyNIOW. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpPOEHHE THJAPOKCWIBbHON rpynnsl. BiusgHue cTpoeHHs cOUpTOB HAa UX (PU3MUYECKHE CBOMWCTBA.
MexMoneKkyaspHas BOAOPOAHAsS CBs3b. [ OMOJOrMYECKH psAJ HpeenbHbIX OJHOATOMHBIX CIHMPTOB.
W3oMepust 1 HOMEHKIAaTypa alKaHoJIOB, X 001as Gopmya.

XHMHYeCKHe CBOMCTBA aJIKAHOJIOB.

PeakunonHas crnocoOHOCTh MPEAETbHBIX OJHOATOMHBIX CIIUPTOB. Peakiuu, moATBEp:KIaolue
CBOWCTBa CIMPTOB. Peaknuu 3amemieHus] TUIPOKCHIBHONU TIpymiibl. MeXMOJIEKyJIsspHas JeruapaTaius
CIHUPTOB, YCIOBUS 00pa3oBaHus MPOoCThIX 3¢upoB. CrokHbIe 3QUpPbl HEOPTaHUYECKUX U OPTraHUYECKUX
KHCJIOT, peakiuu repudurannu. OKUCIeHNE U OKUCIUTENBHOE AETHIPUPOBAHUE CITUPTOB.

Cnoco0bl noJry4yeHus CIMPTOB.
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I'maponus ranoreHankaHoB. ['mapaTtanusi aJkeHOB, YCIOBUSI €€ TpoBeldeHHs. BoccraHoBieHue
KapOOHMIIBHBIX COCTUHEHUH.

OTtaesbHBIE IPEACTABUTENH AJTKAHOJIOB.

MeTtaHo, €ero NpOMBILUIEHHOE MMOJIYYeHUE U NPUMEHEHHE B MPOMBILUIEHHOCTH. buonoruueckoe
neiictue MetaHoina. Cneunduueckue crnocoObl MONYyYEHHUs 3TUIOBOrO crnupTa. DU3NOIOTHYECKOEe
JNIEUCTBHUE DTAHOJIA.

MHOroaToMHble CIIUPTHI.

W3omepusi 1 HOMEHKJIATypa MpEACTaBUTENCH ABYX- M TPeX aTOMHBIX cnupToB. OcobeHHOCTH
XUMHUYECKUX CBOMCTB MHOTOaTOMHBIX CHOUPTOB, MX KadecTBEHHOe oOHapyxeHue. OTaenbHbIe
MPEJCTaBUTEINN: ATUIICHIIINKOJIb, TIMLEPHH, CIIOCOOBI X MOIYy4eHUs, IPAKTUYECKOe IPUMEHEHHE.

DeHO.I.

DJEeKTPOHHOE W TPOCTPAHCTBEHHOE CTpoeHue (eHona. B3anmmHOe BIMSHHE apOMaTHYECKOTO
KOJIbLIa U TUIPOKCUIIBHOM TPYIIIIBIL.

XuMHUECKue CBOWCTBa (eHoNma Kak (YHKIHS €ro XHUMHYECKOro crpoeHus. bpommpoBanume
(deHona (KavyecTBEHHas peakiys), HUTpOBaHWE (TMMKPUHOBAs KHUCJIOTA, €€ CBOMCTBA W INPUMEHEHHE).
O6pa3oBaHue OKpAIIeHHBIX KoMILlekcoB ¢ uoHoM Fed*. Ilpumenenue ¢enona. Ionyuenue denona B
MIPOMBILLIIIEHHOCTH.

Jemoncmpayuu

Monenu MOJIeKy CIUPTOB U (PEHOIIOB.

PacTBOpHMOCTB B BOJIE aJIKaHOJIOB, STHIICHIJIMKOJIA, TIUIEPUHA, (PEHOIA.

KauecTtBenHsle peakiuu Ha (HeHOIL.

3aBHCUMOCTB PaCTBOPHUMOCTH (heHOJIa B BOJIC OT TEMIIEPATYPHI.
BzaumopeiictBue enona ¢ pactBopoM mienouu. Pacro3HaBaHue BOJHBIX
pacTBOpoB )eHOIA U TIIULIEPHHA.

Jlabopamopuvie onvimot

Pextudukamms cMecu 3TaHOI—BO/A.

Ilpakmuueckue 3anamusn

W3yueHne CBOMCTB CIIUPTOB U (PEHOIIOB.

1.8. Aabaeruabl 1 KETOHDI

I'omosornyeckue psaabl AJIbAETHI0B U KETOHOB.

[TonsiTHe 0 KapOOHUITBHBIX COEAMHEHUAX. DIECKTPOHHOE CTPOCHHUE KapOOHUIBHOU TPYIIIHI.
W3omepust 1 HOMEHKIIATypa albJIeruI0B U KeTOHOB. Du3nueckue CBOCTBa KapOOHUIBHBIX
COCTUHEHUH.

XHMHYECKHE CBOMCTBA aJIbJAEerHI0B M KETOHOB.

Peakiimonnast cnocoOHOCTh KapOOHMIIBHBIX COSTMHEHUN. Peakinu okuciaeHus ainbaeruoB,
KaueCTBEHHBIE PEaKIIMH Ha aJIbJIETHIHYIO TPYIIY. Peakiuu moaukoH1eHcalui: o0pa3oBaHme
(beHonopopMalIbIETUIHBIX CMOJ.

IIpuMeHeHMe U MOJTyYeHHe KAPOOHWIbHBIX COCIUHECHMH.

[IpuMeHeHne ambJeTHI0B U KETOHOB B OBITY M TPOMBIIUICHHOCTH. AJBACTUIIBI U KETOHBI B
npupoae (3¢upusie macna, pepomonsl). [lonyueHne kapOOHUIBHBIX COSAMHEHUN OKUCICHUEM CIHPTOB,
TUApATallUe aJKMHOB, OKHCJICHHEM YIJIeBOJOPONOB. OTHenbHBIE MNPEACTABUTETN albIACTUIIOB U
KETOHOB, crielu(puIecKre CrocoObl UX MOTYYSHUS U CBOICTBA.

Hemoncmpayuu

[TapocTepxHEeBbIE MOAEIM MOJEKYJI albJerMJ0B U KEeTOHOB. [lomydyenue
YKCYCHOTO aJIbJIETH/Ia, OKHCICHHE JTaHOJIa XPOMOBOM cMmechio. KauecTBeHHBIE peakiuu
Ha aNlbJICTUTHYIO TPYIITY.

Jlabopamopuuvie onvimot

OkuclieHHe 3TaHoa B 3TaHallb PaCKaJe€HHON MeIHOU
npoBoJiokoi. [lomydenne GpeHomohopMalibIeruIHOTO MOTUMEpa.

PacnioznaBanue pactBopa aneToHa u GopMainHa.
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Ilpakmuueckoe 3anamue
W3yuyenue CBOMCTB albICTHIOB.

1.9. KapOoHoBbIe KMCJIOTHI U X IPOU3BOIHbIE

I'omosiornueckuii psii npeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loHsite o
KapOOHOBBIX KHCJIOTaX MW WX Ki1accuukamms. ODIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIIbHOM rpynnbl. ['oMosiornueckuil psii mpeneiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, UX
HOMEHKJIATypa U u3oMepus. MexXMOIeKyIIpHbIC BOJAOPOIHBIC CBS3H KapOOKCHIIBHBIX TPYIII, UX BIHSHHE
Ha U3NYECKUE CBOMCTBA KAPOOHOBBIX KHUCIIOT.

XuMHn4ecKue CBOMCTBA KAPOOHOBBIX KHUCJIOT.

Peakuuu, wWUTIOCTpUPYIOMIME KHCIOTHBIE CBOWCTBA W HMX CpPaBHEHHE CO CBONCTBaMH
HEOpraHW4YeCKux KucioT. OOpazoBanue QyHKIIMOHAIBHBIX MPOU3BOAHBIX KapOOHOBBIX KUCIOT. Peaknuu
sTepudukanyu. AHTHAPUABI KApOOHOBBIX KUCIIOT, UX MOJIY4YE€HHE U IPUMEHEHUE.

Cnoco0bl mostyyeHust KapOOHOBBIX KUCJIOT. OT/Ie/IbHbIE PEACTABUTEIN U UX 3HAYEHHE.

O61ue cnocoObl MOTYYeHHs: OKHCICHUE alIKaHOB, AJIKEHOB, IIEPBUYHBIX CIIUPTOB, aJIbIACTUIOB.
Baxxueiime npenctaBuTe i KapOOHOBBIX KUCIOT, X OMOJIOTHYECKast POJib, crielu(puiecKkue criocoOb
MOJIyYeHUs1, CBOMCTBA U IPUMEHEHHE MYPaBbUHOM, YKCYCHON, TAIbMUTHHOBOW U CTE€APUHOBOM;
OJIEMHOBOI, I1aBeNeBOi; OEH30MHOM KUCIOT.

Caoxublie 3¢upsbl.

CtpoeHHe W HOMEHKIATypa CIIOKHBIX 3()HPOB, MEKKIACCOBas HM30MEpHUS C KapOOHOBBHIMHU
kucnoramMu. CriocoObl MOMydeHus: CI0XKHBIX 3(upoB. OOPaTUMOCTh peakIiu dTepUPUKaAIUU U PaKTOPBI,
BIIUSIIONIUE Ha cMelleHue paBHOBecus. OOpa3oBaHue CIOXHBIX mommddupos. [TommdTiiientepedranar.
JlaBcaH kak mpeCTaBUTENb CUHTETUYECKHX BOJOKOH. XMMUYECKHE CBOMCTBA M MPUMEHEHUE CIIOKHBIX
3¢upoB.

Kupbl.

Kupel kak cioksabie 3¢upbl raumnepuHa. KapOOHOBBIE KHCIOTHI, BXOJSIINE B COCTaB YKUPOB.
3aBUCHUMOCTh KOHCHCTEHIIMM >KUPOB OT HMX COCTaBa. XHUMHUYECKHE CBOWCTBA JKHUPOB: THAPOIU3,
OMBIJICHHE, TUIpUpOBaHUE. buosoruueckass pojb JKUPOB, UX HUCIOJIb30BaHHE B OBITY U
MPOMBIIIJICHHOCTH.

Couu KapOOHOBBIX KHCJIOT.

Mpsia. CrnocoObl MONy4YeHHs CoJiel: B3auMojelcTBHE KapOOHOBBIX KHCIOT C MeTallaMH,
OCHOBHBIMHM OKCHJaMH, OCHOBAHMSIMHU, COJISIMH; IIETOYHON THAPOIHU3 CIOXKHBIX dPUPOB. XUMHUUYECKUE
CBOICTBA coJiell KapOOHOBBIX KUCIIOT: THUIPOJIN3, peaKIIMi HOHHOTO 0OMeHa. MbLia, CyIIIHOCTh MOIOIIETO
neiicteus. OTHolleHWe MbUIa K JkecTko Boxae. CuHrernueckwe wmoromme cpeacrtea — CMC
(meTepreHTsl), UX MPEUMYIIECTBA U HEIOCTATKH.

Hemoncmpayuu
3HAKOMCTBO C (PU3NYECKUMU CBOWCTBAMHU BaXKHEHIIUX KapOOHOBBIX KHCIIOT.
OTHolIEeHNE pa3TUYHbIX KAPOOHOBBIX KHCIIOT K BOJIE.

CpaBnenue pH BOJHBIX pacCTBOPOB YKCYCHOM M COJISIHOM KHUCIOT.

OTHOIIEHUE CIIMBOYHOTO, TIOJICOTHEUHOTO, MAIITUHHOTO Macel U MaprapruHa K OpoMHOM BOjE U
pacTBOpyY NepMaHraHaTa Kajusl.

Jlabopamopnsie onvimol
B3auMozeiicTBue pacTBOpa YKCYCHOM KHUCIOTHI C MAarHUEM, OKCUAOM LIMHKA, THAPOKCUIOM
xenesa (I11), pactBopom kapOoHaTa Kalus U cTeapaTa Kajusl.

O3zHakoMJieHHe ¢ 00pa3laMu CIIOKHBIX A(hHUPOB.
OTHONIEHHE CIIOKHBIX A3PUPOB K BOJEC U OPTAaHUUECKUM BEIICCTBAM.

BriBeneHme JKUPHOTO MSATHA C MTOMOIIBIO CI0XHOTO 3upa. PacTBOpUMOCTH KUPOB

B BOJIE M OPTAaHUYECKUX PACTBOPUTEISIX.
CpaBHEHHE MOIOIIUX CBOMCTB X0341icTBEHHOTO Mbl1a 1 CMC B 5kecTKOH BOJE.
Ilpakmuueckoe 3anamue
[Tomryuenue u u3yyeHne CBOMCTB KapOOHOBBIX KUCIOT (Ha MPUMEPE YKCYCHOM KHUCIIOTHI).
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1.10. YraeBoasbl

Ilonsitue o006 yraeBogax. Kiaccudukanus yriaeBogoB. MOHO-, IHU- H  TOJHCAXaPHUIbI,
IIPEICTAaBUTENN KaKJI0M TpyIIbl YriieBoAoB. buonormueckas posib YIriieBOAOB, UX 3HAYEHHME B JKHU3HU
YesoBeKa U 00I1IecTBa.

MoHocaxapuabl.

CtpoeHue u omnrTuhyeckas HM30Mepusi MOHocaxapunoB. Mx kiaccudukanus MO YUCIY aTOMOB
yriepoja U Ipupoie KapOOHMIBHOM Tpymiibl. BaxkHelue npeacraBuTea MOHO3.

I'mroko3a, cTpoeHre ee MOJIEKybl U GU3HYeCKUe CBOMCTBa. TayToMepus. XUMHUUECKHE CBOWCTBA
TJIIOKO3BI: PEAKIUH IO aJbJACTUAHON Tpymme («cepeOpsHOTo 3epKajia», OKUCICHHE a30THOW KUCIIOTOM,
ruapupoBanue). Peakuuu TIIIOKO3bl Kak MHOTOATOMHOIO CIHMPTA: B3aHUMOJCHCTBHE TIIOKO3BI C
rugpokcuoM menu (II) mpu koMHaTHONM TemmepaType W HarpeBaHuu. PasnuyHble TUIBI OpOKEHUS
(ciupToBOe, MOJOYHOKHCIOE). [roko3a B mpupoje. buonorudeckas pojib U MPUMEHEHHE TIIIOKO3BL.
@pykTo3a KaK M30Mep III0K03bl. CpaBHEHUE CTPOEHUS MOJIEKYJbl U XUMUYECKUX CBOWMCTB IUIIOKO3BI U
bpykTo3bl. DpyKTO3a B IPUPOJE U €€ OnoIoruyeckas posib.

[Tento3sl. Puto3a u nezokcuprdo3a Kak mpeacTaBUTENH albaoneHTo3. CTpoeHHe MOJIeKYJI.

JAuncaxapuabl.

Crpoenue paucaxapunoB. CTpoeHHME M XUMHYECKHME CBOICTBa caxapo3bl. TexHOJOormdeckue
OCHOBBI ITPOU3BOJICTBA caxapo3bl. JIakT03a U ManbTO3a KaK H30MEPHI Caxapo3bl.

IHonucaxapuasl.

Ob6mee crpoenue nomucaxapuaoB. CTpoeHHE MOJEKYJIbl KpaxMmaia, amMHiio3a U aMHJIONEKTHH.
dusnyeckue CBOICTBa Kpaxmajia, €ro HaxoXKIEHHE B IMpUpPOAEe U Ouojoruyeckas pojb. [JUKOreH.
Xumuueckue CBOMCTBa Kpaxmana. CTpOEHHE 3JEMEHTapHOro 3BEHa LEJUII0JIO3bl. BiusHue cTpoeHHs
MOJMMEPHON 1enu Ha (U3WYECKHEe M XUMHYECKHE CBONCTBA MLEJUTIONO03BI. [ MAPOIHM3 IIeIUTIONO3HI,
o0Opa3oBaHHe CIIOXHBIX 3(PUPOB C HEOPraHWYECKUMH W OpraHuveckuMmu Kucioramu. [lonstue o0
HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM LleNke, BUucko3e. HaxoxneHue B npupojae U OMojgorudeckast poib
1esur0103bl. CpaBHEHHE CBOMCTB Kpaxmalia U LEJUTHJI03bI.

Jemoncmpayuu
OO0pasubl YrieBo0B U U3JEIUN U3 HUX.

OtHowenue pactBopoB caxaposbl k Cu(OH)2 npu HarpeBaHuu.

O3HakoMIIeHHE ¢ PU3NUECKUMU CBOMCTBAMU Kpaxmala U 1eono3bl. HabyxaHue 1nenronos3sl u
Kpaxmasia B BOJIE.

Jlabopamopnvie onvimoi

O3HakoMJIeHHE ¢ (PU3MUECKUMHU CBOMCTBaMM IIFOKO3bI (alITE€UHask yIIaKoBKa, TA0IETKH).
KucnoTHbI ruiposn3 caxapo3sl.

3HaKOMCTBO C 00pa3liaMH MoJIMCaxapuioB.

OOHapyxeHue Kpaxmaia C IIOMOIIBI0 KaueCTBEHHOM peakuuu B Menae, xiebe, Horypre,

MaprapuHe, MaKapOHHBIX U3JIEIHIX, KPYyIax.
Ilpakmuueckue 3anamusn
Jlucaxapuabl ¥ nonyucaxapusl.
Penienne skcriepuMEHTaIbHBIX 3a1a4.

1.11. AMHHDBI, AMMHOKHCJIOTBI, 0€JIKH

Kanaccupukanus v usomepusi aMHUHOB.

[Tonsitre 06 amuHax. [lepBuuHbie, BTOpHUYHBIE U TpeTUYHBIC aMUHBI. Kinaccudukaims aMUHOB 110
TUITY YTJIEBOJOPOAHOTO paJWKaia W YUCITYy AaMHHOTPYIT B MOJIEKyJie. [ OMOJOTHUeCKHEe pSbI
npeeabHbIX amu(paTHIECKUX U QpOMATHUECKUX aMUHOB, U30MEpHs U HOMEHKJIIATypa.

XuMHYeCKHE CBOIICTBA aMHHOB.

AMMHBI KaK OpraHUYECKHE OCHOBAHUS, UX CPAaBHEHHE C aMMHUAKOM M IPYTUMH HEOPTraHUYECKUMU
ocHOBaHMSIMU. CpaBHEHHWE XUMHUYECKUX CBOWCTB aJIU(PaTHYCCKUX U aPOMATHYECKUX aMHUHOB.
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OO6pazoBanne aMu0B. AHUIMHOBBIC KpacuTenu. [oHsATHE O CHHTeTHYeCKHX BOJOKHaX. [lommaMumbl u
MOJIMaMUIHbIE CHHTETUYECKUE BOJIOKHA.

IIpumeHeHne u MoJTy4eHHE AMHHOB.

[Tonyuyenue amunoB. Padotst H.H. 3ununa.

AMMHOKHCJIOTHI.

[TonsiTrie 06 aMUHOKHUCIIOTAX, UX KIAacCUpUKaLUs U cTpoeHre. OnTHYeckas U30MepHsl o
aMUHOKHCIIOT. HoMeHkmaTypa aMUHOKHUCIIOT. [IBOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ NMpuurHbl. bunosnspusie nonsl. Peakuuu konnencanuu. [lentuanas cBs3b.
CuHTeTHYeCcKHe BOJIOKHA: KanpoH, sHaHT. Kinaccudukanus BonokoH. [logydyeHre aMuHOKUCIIOT, UX
MPUMEHEHHE U Onoornueckas (QyHKIIUS.

beaxu.

benku xak mnpupoanble nosumepbl. l[lepBuunHas, BTOpUYHAsA, TPETHUYHAs M YETBEPTUYHAS
CTPYKTYphI OesikoB. OUOpMILISpHBIE U TIOOYIsIpHbIE OeNKd. XUMUYECKHUE CBOWCTBA OEIKOB: TOpPEHHE,
JeHATypalus, TUIPOJIN3, KadyeCTBCHHbIC (I[BETHBIC) peakuuu. buonorumveckuwe (yHKIUU OEIKOB, HX
3HaueHue. benku kak komnoHeHT nuiu. [Ipobiema 0eIKOBOro roJiofaHus U MyTH €€ PElICHHUS.

Jemoncmpayuu

Odu3nyecKkue CBOMCTBA METHUJIAMHHA: arperaTHOE€ COCTOSIHME, LIBET, 3alaX, OTHOILIEHUE K BOJE.
l'openune meTniiammuna.

BsaumopeiicTBue aHuIMHA U METUJIAMHUHA C BOJIOM U KHCIIOTAMHU.
OkpaiMBanue TKaHeH aHUIMHOBBIMH KPACUTEIISIMH.

Obnapy>xeHue GyHKIIMOHATIBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.
HeWrpanuzanus menoun aMHHOKUCIIOTOM.

Hefitpanu3zanus KUCI0Thl aMUHOKUCIOTOM.
PactBopeHue u ocaxenne O€IKoB.

Jlabopamopnsie onvimol

N3roroBieHune mapocTep>KHEBBIX M OO BEMHBIX MOJICJICH N30MEPHBIX aMHUHOB.
PacTBopenue 6eIKoB B BOJIE U MX KOATYJISIIMSL.

ObHapyxeHue 0enka B KypUHOM SIIIE U MOJIOKE.

Ilpakmuueckoe 3anamue

N3ydenue cBoiCTB OEIKOB.

1.12. A3oTcoaep:kaiue reTepolUKJINYECKHE
coenuHeHusi. HykienHoBbIe KHCJIOTHI
Hyxk/1enHOBbIE KHCJIOTHI.
HyxnenHoBbIe KUCIOTHI KaK NMpUpoAHbIe onuMepsl. Hykneotuasl, ux ctpoenue, npumepsl. AT
u AJI®, ux B3auMmornpespailieHue 1 poib 3toro npouecca B npupoze. [loustue JTHK u PHK. Crpoenue
JTHK, ee nepBu4Has ¥ BTOpU4Has CTpyKTypa. KoMIIEMEHTapHOCTh a30TUCTBIX OCHOBaHMM. Perumkanus
JHK. Oco6ennoctu crpoenust PHK. Tunbt PHK u ux Ouonornueckue ¢pyukuuu. [loHstie o TpondyHOM
Koze (komoHe). buocunTes Genka B )kMBOH KieTke. ['eHHas nHxeHepus U OuorexHosorus. TpaHcreHHbIE
(OpMBbI paCTEeHUI U KUBOTHBIX.
Jemoncmpayuu
Mopnenn  MOJeKyl  BaXHEMIIMX  IeTepOLUKIIOB.
Mognens monekynsl  JIHK, nemoHcTpanmss mnpuHOMna
KOMIUIEMEHTAPHOCTH a30TUCTHIX OCHOBAaHUH.
OO6pa31bl IPOIYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM pacTEHHUH U )KUBOTHBIX. JIekapcTBa u
npernaparsl, U3roTOBJICHHbIE METO/IaMU T€HHON MH)KEHEPUH U OMOTEXHOJIOTHH.
Jlabopamopuuwiit onvim
N3rotoBneHne 00beMHBIX U IIAPOCTEPKHEBBIX MOJIENIEH a30TUCTHIX T'€TEPOLIUKIIOB.
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1.13. buojiorn4ecKy aKTHBHbIE COeIMHEHHU S

DepMeHTHI.

[TonsTue o pepMeHTax Kak 0 OMOJOrMUECKUX KaTaiu3aropax OenkoBoi npuponabsl. OcobeHHOCTH
CTPOCHHUS U CBOWMCTB B CPAaBHEHHMH C HEOPraHMYECKUMHU Karanuszaropamu. Krnaccuduxanus gpepmeHTOB.
OcoOeHHOCTH CTpPOEHHsI M CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTh M IPPEKTUBHOCTb. 3aBUCHUMOCTb
aKTUBHOCTH (pepMEHTOB OT Temrneparypbl pH cpenpl. 3Hauenue pepMeHTOB B OMOJIOTHH U IPUMEHEHHE B
IPOMBIIIJICHHOCTH.

Buramunbl

ITonsarue o BuTamuHax. VMx knaccudukanus u odo3nayenre. Hopma norpebieHuss BATAMUHOB.
BonopactBopumbslie (Ha npumepe ButamuHoB C, rpynnsl B u P) u sxupopactBopumslie (Ha npumepe
BUTaMMHOB A, D 1 E). ABUTaMUHO3BI, THIIEPBUTAMUHO3bI M TUIIOBUTAMUHO3BI, UX NPO(UIAKTHKA.

I'opmonsl.

[TonsATHE O TOpMOHAX Kak OMOJOIMYECKH aKTUBHBIX BEILECTBAX, BBITOJHAIOLUIMX SHAOKPHUHHYIO
PETYJSIMIO KU3HEIEATSIbHOCTH Oprann3MoB. Kiaccupukanuss TOPMOHOB: CTEPOUABI, HPOHU3BOJHBIC
aMMHOKHUCJIOT, IOJMIENTHAHblE U OenkoBble TIOpMOHBL. OTIeNbHBIE NPENCTaBUTENN: ACTPATUOI,
TECTOCTEPOH, UHCYJIMH, apPEHAINH.

JlekapcrBa.

[lonsTe o JnekapcTBaX Kak XHWMHUOTEpAleBTHUECKMX Ipernaparax. Kparkue wucropuueckue
CBEJICHUS] O BOBHUKHOBEHUU U PAa3BUTUU XUMHUOTepanuu. ['pymiel gekapcTB: cyiabpamMuibl (CTPENTOLHN),
AHTUOMOTHKY (MEHULMIUINH), aHTUITUPETUKH (aCTIUPHH), aHAJIBI€TUKU (aHAJIBIMH). MeXaHu3M JeHCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX IpEnapaToB, CTPOEHUE MOJIEKYJ, MPOTHO3MPOBAHUE CBONCTB HAa OCHOBE
aHaJIM3a XMMHUYECKOTO CTPOCHHUS. AHTHOMOTHKHM, MX KJIAcCH(UKAIWs MO CTPOCHUIO, THIY M CIEKTPY
neiictBus. be3onacHble criocoObl IPUMEHEHUS, JIeKapCTBEHHbIE (DOPMBI.

Jemoncmpayuu
CpaBnenue ckopoctu pazioxenus H202 non neiictBuem ¢epmeHTa KaTajia3bl 1 HEOPraHUYECKUX
KatanuzaTopoB: MnOa.
OO0pa31bl BATAMUHHBIX [TPENIAapaToB.
[TonuBUTAMUHBI.
Wnmoctpanuu gotorpaduii XUBOTHBIX € pa3IMUHbIMU (POPMAMU aBUTAMUHO30B. benkoBas
IpUpO/ia UHCYJIMHA (LIBETHAsI PEaKIUs Ha OENKH).
Jlabopamopnvie onvimoi
HcnpiTanne pacTBOPUMOCTH aJIpeHAINHA B BOJIE U COJISIHOM KUCIIOTE.
OOHapyxeHue acupruHa B TOTOBOM JIEKAPCTBEHHOU (hopMe.
Ilpakmuueckue 3anamus
buonornyecky akTUBHBIE BEIIECTBA.
OO6HapyxeHre BUTAMUHOB B ITPOJyKTaX MUTaHUS.
AHanu3 JIeKapCTBEHHBIX IPENapaToB.

1.14. ITonumepsl
OcHOBHbIE TOHAITHS XUMHHU BBICOKOMOJIEKYJISIPHBIX coeluHeHul. MoHoMmep, moauMmep,
peakuus MONMMEPU3AIUH, CTENEHb MOJMMEPHU3ALNH, CTPYKTYPHOE 3BEHO. THIIbI MOJIMMEPHBIX IENeH:
JTUHEWHbIE, pa3BeTBIEHHbIE, cimuThie. [loHsATHE O CcTepeoperymsapHbix mnommuMmepax. Crmocodbl ux
MOJIYYEHUS: PpEaKIUM TMOJUMEpU3alMi U pPEeakUuuu MoJIuKoHAeHcauuu. CTpyKTypbl MOJHMMEPOB:
JINHEHbIE, pPAa3BETBJICHHbIE M NPOCTPAHCTBEHHbIC. CTPYKTypUpoBaHHE NOJUMEPOB. [lomumepst
TEPMOIUIACTUYHBIE U TepMopeakTuBHbIE. [IpencraBnenue o miuactmaccax M snactomepax. llomustunen
BBICOKOT'O W HH3KOI'O JaBJICHHA, €TO CBOWCTBA M IIPUMEHCHUEC HOJ’II/IHpOHI/IJ'IeH, €ro MpuMCHCHUC U
cBoiicTBa. [ 'ajmoreHcojepkamme MOIUMEPH: TEe(IIOH, MOJMBUHUIXIOPUA. ODKOJOTHYECKHH aCHeKT
HCITIOJIb30BAHMSA IMOJIUMEPOB U IIaCTMAaCC B HI/IH_[eBOI\/'I IPOMBIINIJIICHHOCTH.
Jemoncmpayuu
Mopenn MONEKyI CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX N30MEPOB AJIKEHOB U AJIKAJUEHOB.
Komnekius miactmacc.
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Jlabopamopuusie onvimot

O3nakomiieHHEe ¢ 00pa3lamMHu IIacTMacc, BOJIOKOH.

Peakuuu ropenus miactmacc. CpaBHEHUE CBOMCTB TEPMOPEAKTUBHBIX U
TEPMOIUIACTUYHBIX I1acT™Macc. Iloryyenre HUTe U3 KanpoHOBOW MIIM JIaBCAaHOBOM
cMmostbl. OGHapyKeHHe XJI0pa B OJUBUHUIXIIOPHIE.

Ilpakmuueckoe 3anamue

Pacno3snaBaHue miacTMacc U BOJIOKOH.

2. O0mas 1 HeOPpraHuvecKass XuMHus
2.1. OcHOBHBIC MOHATHSA U 3AKOHLI XMUMHUH.

CocraB BemecTBa. XuMuieckue 31eMeHThl. CIocoObl CyIIECTBOBAHUS XMMUYECKHX 3JIEMEHTOB!
aTOMbI, MPOCThIe U CJOXKHBIE BellecTBa. BellecTBa MOCTOSHHOTO M MEPEMEHHOTO COCTaBa. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB. BelecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS.

N3mepenue BemecTna.

Macca aToMOB 1 MOJIEKyJ1. ATOMHas eAMHUIA Macchl. OTHOCUTEIbHBIE ATOMHAsL U MOJICKYJISIpHAs
Macchl. KonmudecTBo BelecTBa M €IUHUIBI €r0 M3MEPEHHs: MOJIb, MMOJIb, KMOJb. Yuciao ABoraapo.
Mounsipras macca.

ArperaTHble COCTOSIHUS BellleCTBA.
Trepmoe (kpucTauaeckoe U aMopQHOE), JKUIKOE

u ra3oo0pa3Hoe arperaTHble COCTOSIHUSI BEIIEeCTBA. 3aKOH ABOraJpo U €ro CIEACTBHS.
MounsipHBIli 00BEM BEIIECTB B Ta3000pa3HOM cocTOsTHUN. OObeIMHEHHBINA Tra30BBINA 3aKOH

u  ypaBHeHue MenpeneeBa—Kiamneiipona.
CmMmecu BemecTB. Paznuuns Mexay CMECSIMU U XMMUUYECKUMHU COeIMHEHUsIMU. MaccoBast
U o0beMHas M0 KOMIOHEHTOB CMECH.
Jemoncmpayuu
OnbIThI, WUTIOCTPUPYIOIINE 3aKOH COXPaHEHUs Macchl BemecTB. Habop
MOJEJIEN ATOMOB U MOJIEKYJL.
HekoTopsie BemiecTBa KOTUYECTBOM B 1 MOJIb.
Mopnenbs MoasipHOro 00beMa ra3os.
Ilpakmuueckoe 3anamue
Pemenne pacueTHsIx 3a1a4

2.2. Ctpoenue aroma. [lepuoauuecknii 3akon u [leprnoguyeckas cucreMa XMMHYECKHX
semenToB J[. U. MenmeneeBa

ATOM — cJI0KHast 4acTuua. JlokaszarenbcTBa CIOKHOCTH CTPOEHHs aroMa: KaTOAHbIE H
PEHTI€HOBCKUE Ty4uH, (OTOAIPPEKT, paTu0aKTUBHOCTD, SJEKTPOIIHU3.

[Mnanerapuas moxaens atoma O.Pesepdopna. Crpoenume aroma mo H.bopy. CoBpemennbie
MPEJCTaBICHUS O CTPOEHUHU aToMa. KopycKynsipHO-BOJIHOBOH 1yajIM3M YacTHUIl MUKPOMUPA.

Cocrtas aToMHOro sapa. HykioHbI: IpOTOHBI M HEUTPOHBI. M30TOMNBI M HYKIUABL. Y CTOWYMBOCTD
anep.

DJIeKTPOHHAs1 000/104Ka aTOMOB. [loHsATHE 00 AMEKTPOHHON OPOUTATIM U NEKTPOHHOM OOJIaKe.
KBanToBBIE umCNa: TIaBHOE, OpOUTambHOE (MOOOYHOE), MAarHUTHOE W CHHMHOBoe. Pacmpenenenue
AJIEKTPOHOB IO YHEPTETUYECKUM YPOBHSIM, TOJYPOBHSM M OPOUTANSIM B COOTBETCTBHH C TPUHIIUIIOM
HauMeHblIel >Hepruu, npuHiunom [laynu u npasunoM ['yHaa. DneKTpoHHBIE KOH(UTYpAIlUH aTOMOB
XUMHUYECKUX JJIeMEHTOB.BajeHTHbIE BO3MOXHOCTH AaTOMOB XHMHUYECKUX 3JIEMEHTOB.DJIEKTPOHHAS
KJIacCU(UKALUS XUMUYECKUX DIIEMEHTOB: §-, P-, d-, f-oeMeHTHI.

Jlabopamopnuiii onvim

HabmioneHne crexkTpoB MCIYCKaHUS M TOIJIOIIEHUS COCJUHEHUH XUMHYECKHX 3JEMEHTOB C
MOMOMUIBIO CLIEKTPOCKOIA.

OTKpbITHE NEPHOIHYECKOr0 3aKOHA.



17

[Ipeanochuiky: HaKoIIeHHE (aKTOJIOTHYECKOTO MaTepuaia, padoTel mpeamecTBeHHukoB (M. B.
HebGepeitnepa, A. 3. Ilankyprya, [x.A. Heionennca, JI.IO. Meiiepa), cpe3n xumukoB B Kapicpyo,
nuuHocTHble kadyecTBa .M. MenaeneeBa. Otkpeitue .M. MenneneeBsim llepuoanyeckoro 3akoHa.

Ilepuoauyecknii 3aKOH U CTPOEHNE ATOMA.
N3oTonbl. CoBpeMEHHOE MOHATHE XMMHYECKOI0 3JIEeMEHTa. 3aKOHOMEPHOCTH I'. Mo3zinu.
Cospemennas popmynuposka [lepuogmdeckoro 3akona. [lepuonnueckas cucremMa u CTpOCHHE
aToma. OU3NYECKUN CMBICIT IMTOPSAAKOBOTO HOMEpPA 3JIEMEHTOB, HOMEPOB I'PYIIHBI ¥ niepuoaa. [lepuogudeckoe
M3MEHEHUE CBOMCTB 3JIEMEHTOB: pajinyca aToMa; SHEPruu MOHU3ALMU; SJIEKTPOOTPULIATEIbHOCTH. [IpUuunHbI
M3MEHEHUS METAJUTMYECKUX U HEMETAIUTMYECKHUX CBOMCTB 2JIEMEHTOB B IpyMIax U MEPHUOIax, B TOM YHCIIE
OonpIux u cBepxOonbmmx. 3HaueHue [lepuoaudeckoro 3akona u [leproanueckoil CHCTEMbl XUMUYECKHX
anemenToB J[.M. MenneneeBa i pa3BUTHS HAYKU TIOHUMAaHUS XUMHYECKOW KapTHUHBI MUpa.
Jemoncmpayuu
Paznuunple BapuaHThl TaOmuiel lleproguyeckoil cucreMbl XuMuUdeckux diaemeHtoB ..
MenpeneeBa. OOpa3Lbl IPOCTHIX BELUIECTB OKCUIOB U r'UAPOKcUA0B a1eMeHToB Il nepuona.
Jlabopamopuwtii oneim
CpaBHeHME CBOMCTB MPOCTHIX BEIIECTB, OKCHJIOB U TUAPOKCcHI0B 3nemeHToB 11 nepuona.

2.3. CTpoeHue BelecTBa

ITonsiTHe 0 XMMHYECKOH CBSA3H.

THUIbl XMMUUYECKUX CBSI3€H: KOBAJIEHTHAs, HOHHAs, METAJIIMYECKAsl U BOJAOPOIHAS.

KoBajieHTHast XuMHYeCKas CBA3b.

JIBa MexaHn3Ma 00pa30BaHMsI STON CBSI3U: OOMEHHBIN U JIOHOPHO-aKIENTOPHBIH. OCHOBHBIE
[IapaMeTpsl ATOrO TUIIA CBS3U: JUIMHA, IPOYHOCTb, YTOJI CBA3U WIN BaJICHTHBIN yros. OCHOBHbBIE CBOMCTBA
KOBAJICHTHOM CBSI3U: HACBIILIEHHOCTD, OJISPU3YEMOCTb U IIPOYHOCTh. DNEKTPOOTPULIATEILHOCTD U
KJ1accu(UKalusl KOBAJICHTHBIX CBSI3€H 110 3TOMY IIPU3HAKY: MOJISIPHAS M HENOJsIpHas KOBAJICHTHBIE CBSI-
3u. [lonsspHOCTH CBSA3M U MOJIIPHOCTH MOJIEKYIIbl. CIIOCO0 MepeKpbIBaHUs AIEKTPOHHBIX OpOuTasiel U
KJ1accu(UKalus KOBAJICHTHBIX CBSI3€H 110 3TOMY MIPU3HAKY: G- U T-CBSA3U. KpaTHOCTh KOBAJIEHTHBIX
CBsI3€H U KJIacCU(UKaLUs UX [0 3TOMY IPU3HAKY: OAMHAPHBIE, IBOMHbIE, TPONUHBIE, TOJIYTOpHbIE. THIIbI
KPUCTAJNINYECKUX PELIETOK Y BEIIECTB C 3TUM TUIIOM CBS3U: aTOMHBIE U MOJIEKYJIIpHbIE. PU3nyeckue
CBOMCTBA BELIECTB C 3TUMHU KPUCTAIIMUYECKUMHU PELLIETKaMU.

HNonnas xXuMHYeCKas CBSA3b.

Kpaiinuii cnydail KoBaJeHTHON NOJSpHOW CBsI3U. MexaHu3M 00pa3oBaHUS HOHHOW CBSI3U.
HoHHbIE KPUCTAIUIMUECKNE PELIETKN U CBOKWCTBA BEIIECTB ¢ TAKUMHU KPUCTAJUIAMH.

Mertannyeckasi XuMu4yecKasi CBs3b.

OcoObIil TUN XMMHUYECKON CBSI3M, CYLIECTBYIOIIMH B MeTaulax M ciyaBax. Ee oTnuuus u
CXOACTBO C KOBaJIEHTHONM M HMOHHOM cBs3siMu. CBOWCTBAa METaUIMYECKOH cBA3M. Meraminueckue
KPUCTAJIJINYECKHE PEIIETKH U CBOMCTBA BEILIECTB C TAKMMH KPHUCTAJIAMHU.

Bonopoanasi xumu4eckasi CBsi3b.

Mexanusm  obOpa3oBaHus TakoW cBsi3u. Ee kimaccudukanus:  MEXMOJEKyJspHas U
BHYTPUMOJIEKYJISIpHAss BOJOPOJIHbIE CBSI3U. MoJeKysapHble KPUCTAUNIMYECKUE PELIeTKU Ul 3TOTr0 THUIa
cBsA3M. PU3HUECKUEe CBOICTBA BEILIECTB C BOJAOPOAHOMN CBA3BI0. bronornueckas poiab BOLOPOIAHBIX CBS3EH
B OpraHU3alu CTPYKTYp OMOIOIMMEPOB.

EnvHasg nmpupona XMMHYECKUX CBSI3€H: HAJMYME PA3JIMYHBIX TUIIOB CBSI3€H B OJHOM BEULIECTBE,
Mepexo0/1 OTHOTO THUIIA CBA3H B IPYrod U T.II.

KommnuiexkcoodpasoBanmue.

[TonsiTE O KOMIUIEKCHBIX CO€AMHEHUAX. KoopauMHAIMOHHOE YHCIO KOMILIEKCOOOpa3oBaTess.
BuyTpenHss u BHewH:s cepa komiuiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX coeTuHeHNH. VX 3HaueHue.

Hemoncmpayuu

Monenu KpUCTaNINYECKUX PEIIETOK PA3IIMYHOTO TUIIA.
Monenu monexyn JJHK u Genka.

Jlabopamopnvie onvimoi
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KauecTBeHHBIE peakiuy Ha nonbl Fe?" n Fe®'.
Ipaxkmuueckoe 3anamue
Pemrenue 3anau

2.4. IucniepcHble CUCTEMBI

IlonsiTHe 0 IMCTIEPCHBIX CHCTEMAX.

Knaccudukanus qucnepcHbpIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSHUS JUCIIEPCHOHHOM
Cpelbl U TUCTIEPCHOM (ha3bl, a TaKXKe M0 pa3Mepy MX yacTuil. [ pyOonuCIepCHBIE CHCTEMBI: SMYIIbCUU U
cycrieH3uH. TOHKOJIUCHEpPCHBIE CUCTEMbI: KOJUIOMJHBIE (30JIM U TelM) U WUCTUHHBbIE (MOJEKYIsSpHbIE,
MOJICKYJISIpHO-MOHHBIE ¥ WOHHBIE). Oddekr Tunmamns. Koarynsius B KOUIOMIHBIX pacTBOpax.
Cunepesuc B remisx.

3HayeHHe IMCIEPCHBIX CUCTEM B KUBOl M HEKMBOIl NpHUpoAe W NMPAKTUYECKOW KU3HH
YeJI0BeKA.

OMyJIbCUM M CYCIIEH3UHW B CTPOUTENHCTBE, NUIIEBOM W MEIUIMHCKOM MPOMBIIUIEHHOCTH,
KOocMeTHKe. buosornueckue, MEIUIMHCKUE U TEXHOJIOTMYECKHE 30JIM. 3HAUYEHUE Tejied B OpraHu3aluuu
KUBOM Marepuu. buonormyeckue, MUIEBbIE, MEAUIIMHCKHE, KocMeTHueckue renu. CHHepe3uc Kak
bakTop, OmpeneNsIomUNA CPOK TOAHOCTH NPOAYKLIMH Ha OCHOBe reneid. CBepThIBaHHE KPOBU Kak
OMOJIOTMYECKHI CHHEPE3HC, ero 3HAYCHHE.

Hemoncmpayuu
Buapl gucnepcHbIX CUCTEM M UX XapaKTEepPHBIC IPU3HAKH.
[TpoxoxkaeHue ayda cBeTa 4yepe3 KOJUIOUAHbIE U UCTUHHBIE pacTBOpHI (3 dext Tunnamns).
Jlabopamopnwie onvimol
[TonydeHue cycrieH3uu cepbl U KaHU(POIH.
[Tonyyenue smMynbCUM PACTUTEIHLHOTO Maciia 1 OeH3071a.
[Tonyuenue 3055 kpaxmana. [loxydenue 3055 cepbl U3 THOCYIIb(GAaTa HATPUSL.

2.5. XuMu4ecKue peakuuu
Knaccupukauusa XuMHUYeCKUX PeaKMid B OPraHM4ecKoid 1 HEOPraHU4YeCcKoil XUMMH.

[TonsTre o xuMuyeckoit peakiuu. Peakiuu, naynme 0e3 H3MEHEHHs KaueCTBEHHOTO COCTaBa
BEILIECTB: AJUIOTPOINM3ALMS U U30MepU3alus. Peakunu, naymue ¢ U3MEHEHUEM COCTaBa BEILIECTB: 110
YHCIy U XapaKTepy pearupyronmx u 00pa3yromuxcs BEmecTB (pa3loKeHNs, COSTUHEHUS, 3aMeIleHuUs,
o0OMeHa); 10 U3MEHEHHIO CTENEHEN OKUCIIEHHUS AIIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTENIHHBIC U
HEOKHUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIINH ); TI0 TETUIOBOMY 3P deKTy (9K30- U IHIOTEPMUUECKHE);
o ¢aze (roMo- ¥ TeTePOTECHHBIE); TI0 HAMPABJICHUIO (00paTUMbIe U HEOOPATUMBIE); TIO UCTIOIB30BAHUIO
KaTajau3aTopa (KaTaJluTUYEeCKHe U HeKaTaTUTHYECKUe); TI0 MeXaHu3MYy (paJuKalbHbIe, MOJIEKYISIPHBIE U
HWOHHBIE).

Crenenp okuciieHus. BoccranoButenu ©  okuciautTelnd. OKHCICHHE W BOCCTAaHOBIJICHHE.
Baxnelime OKHCIWUTEIM W BOCCTAaHOBUTENIHW. BOCCTaHOBUTEIBHBIE CBOMCTBA METAIIOB — MPOCTHIX
BelecTB. OKHUCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAUIOB — IPOCTHIX BEIIECTB.
BoccranoButenbHble CBOMCTBA BEHIECTB, OOpPa30BaHHBIX 3JEMEHTAMHM B HU3IIEH (OTpULATENHLHOI)
cTerneHu.okuciaeHns. OKHUCIUTENbHBIE CBOICTBA BEIIECTB, OOpPa30BaHHBIX JJEMEHTaMU B BBICIICH
(TONOXKUTENIbHON) CTeNeHU OKHCIeHHs. OKHUCIUTENbHbIE M BOCCTAHOBHUTEJIbHBIE CBOMCTBA BEIECTB,
00pa30BaHHBIX JIEMEHTAMU B TPOMEKYTOUHBIX CTETICHSIX OKUCIICHUS.

Kaacenpukanusi OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUIA.

Peakiun MexaTOMHOTO ¥ MEXXMOJIEKYIISIPHOTO OKUCIICHHUSI-BOCCTAaHOBJICHMS. Peakiinu
BHYTPUMOJIEKYJISIPHOTO OKHCIIEHUSI-BOCCTAHOBJIEHHUSI. PeaKiuu caMOOKUCIIEHUSI-CAMOBOCCTAHOBJICHUS
(ZUCIIPONIOPLIMOHUPOBAHUS).

MeTtoapl  COCTaBII€HUS YPABHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. Meroxa
ANEKTPOHHOTO Oananca. BiusHue cpepl Ha IPOTEeKaHUE OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX MTPOIIECCOB.

XyuMHUYecKHe HCTOYHHKH TOKA.
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DneKTpoaHbIe MOTEHUUANbI. P cTaHIapTHBIX AJIEKTPOIHBIX TOTEHIUAIOB (3JIEKTPOXUMUYECKHI
psO HampsDKEHUH MeTauioB). 'ambBaHWUYECKHE 3JEMEHThl W MPHUHIMIBI uX padorhl. CocraBieHHE
rajlbBAaHUYECKUX 3JeMeHTOB. (OpazoBaHuEe TajJbBaHUYECKMX Map MNP XHUMHUYECKHX MpoIleccax.
['anpBaHWYECKUE SJIEMEHTHI, NMPUMCHICMbIC B JKU3HU: CBUHIIOBAas aKKyMYJSITOpHas OaTapes, HHUKENb-
KaJIMUeBble 0aTapeu, TOIUTUBHBIC JIEMEHTHI.

JIEKTPOJIM3 PACIJIABOB U BOJHBIX PACTBOPOB 3J1€KTPOJINTOB.

[Ipoueccsl, mpoucxXoAsIIMe Ha KATOJIE U AaHO/E. Y PaBHEHHUS dJIEKTPOXUMHUECKUX MPOLECCOB.
DNEKTPOIN3 BOJHBIX PACTBOPOB C MHEPTHBIMU JIEKTPOAAMHU. DIEKTPOIU3 BOJHBIX PACTBOPOB C
pacTBOPUMBIMHU 3JeKTpoaaMu. [IpakTnueckoe NpUMEHEHHUE 3JIEKTPOIIHN3a.

BeposiTHOCTH NpoTEeKaAHUSI XUMHYECKHX PeaKIN.

BuyTtpennsis sueprus, sHTanbmus. TermoBoi 3QpGeKkT XUMUIECKUX peakinid. TepMOXUMHUUECKIE
ypaBHeHust. CTaHAapTHAs SHTANBINA peakuuii u oOpa3oBanus BemiectB. 3akoH .M. 'ecca u ero
CJIEICTBHS. DHTPOIIHSL.

CKopocTh XMMHYECKUX PEeAKIIHIA.

[TonsiTne o ckopoctu peakuuidi. CKOpOCTb TOMO- U T€T€POr€HHOM peakuuy. DHEpPrusi akTUBAIUH.

@akTopbl, BIUSIOIIAE HA CKOPOCTh XMMHUUYECKON peakuuu. [lpupoma pearupyrommx BEMIECTB.
Temnepatypa (3akoH Bant—TI odda). Konnenrpanus. Katanuzaropsl u katanus3: TOMO- H T€TEPOr€HHBIH,
UX MexaHu3Mbl. DEepMEeHTHl, MX CpaBHEHHWE C HEOPraHMYECKHUMHU KaTaJIn3aTOpaMH. 3aBUCHUMOCTh
CKOPOCTH pEaKLHMil OT OBEPXHOCTU COMPUKOCHOBEHHS PEATUPYIOIIHNX BEIIECTB.

OO0paTuMOCTh XUMHYECKHUX peakunii. XuMnuyecKoe paBHOBecCHe.

[lonsaTHe 0 XMMHMYECKOM paBHOBECHM. PaBHOBeCHble KOHUEHTpaluu. J(MHAMHUYHOCTH
XUMHUYECKOTo paBHOBecus. PaKTOphl, BIUSAIOLIME HA CMELICHHE PAaBHOBECHUS: KOHLEHTpaLus, AaBJICHUE,
temneparypa (npuniun Jle Illarense) okucnenus. OKUCIUTENbHBIE CBOMCTBA BEIIECTB, 00OPa30BaHHBIX
3JIEMEHTaMU B BBICHICH (TIOJIOKUTEIIBHON) CTENeHU OKUCIeHUsI. OKUCIUTEIbHBIE U BOCCTAHOBUTEIIbHBIC
CBOICTBA BEILIECTB, 00OPAa30BAHHBIX AJIEMEHTAMH B MPOMEKYTOUHBIX CTETICHAX OKHCIICHUS.

Jemoncmpayuu

OkucIUTENbHBIE CBOMCTBA @30THOM KUCIOTHI. OKUCIUTENbHBIE
CBOICTBA TuXpomMarta Kanus. ['apBaHMUECKUE SIIEMEHTHI i OaTapeiKH.

DnexTponu3 pactBopa xyopuaa meau (1I).

Jlabopamopnsie onvimol

B3auMozeiicTBue METaNIOB ¢ HEMETAJUIAMU, a TAKXKE C pAaCTBOPaMH COJIEH U PaCTBOPAaMU KUCIIOT.

B3aunmogeiicTBre cepHO 1 a30THOM KHUCIIOT ¢ MeIbio. OKUCIUTEIbHBIE CBOMCTBA
NepMaHraHaTa Kajaus B pa3jIM4HbIX Cpeax.

[TonryueHue Kuciaopoaa paziokeHueM NepoKcuIa BoJOpoIa.

Peakuuu, uaympe ¢ o0pa3oBaHueM Ocajika, ra3a WX BOABI A OPraHUYECKHX U HEOPTaHHMUECKUX
KHCJIOT.

Ilpakmuueckoe 3ausamue

CKOpPOCTh XUMHYECKUX PEAKITUH.

2.6. PacTBOpBI. DJIEKTPOIUTHYCCKAS] TUCCOLUALMS.
IlousiTue 0 pacTBopax.

Pu3NKO-XMMHUYECKasi TPUpPOAA PAaCTBOPEHUSI W PAcTBOPOB. BzanmojnelicTBHe pacTBOpUTENS U
pacTBopeHHOro BemiecTBa. PactBopuMocTh BemiecTB. CriocoObl BBIPaKEHUSI KOHIIEHTPAIMM PacTBOPOB:
MaccoBasl 10Jisl PAaCTBOPEHHOTO BellecTBa (MIPOIEHTHAs ), MOJIIpHasl.

Teopusi 3J1eKTPOTUTHYECKOH JUCCOLMALINH.

MexaHu3M IUCCOLMAlLIMY BEIIECTB C Pa3IMYHBIMU TUIIAMU XUMHUYECKUX CBsi3el. Bkiajg pycckux
YUEHBIX B pa3BUTHUE MPECTABICHUN 00 3JIEKTPOIUTHYECKON Auccorany. OCHOBHbBIE TIOJIOKEHUS
TEOPHUH AIEKTPOIUTUIECKON Arccoranun. CTeneHb MIeKTPOIUTHIECKON JUCCOIUAINH U (DaKTOPHI ee
3aBUCUMOCTH. CUIIbHBIE U CPETHUE DIIEKTPOJIUTHI.

Hucconmanusi Boabl. Bogopoanwiii moka3zatens. Cpeaa BOAHBIX PaCTBOPOB  AJIEKTPOJUTOB.
Peakuyuu oOMeHa B BOJHBIX pacTBOpax JIEKTPOIUTOB.
I'maposn3 kak 0OMeHHbIH pouecc.
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HeoOpatumblii ruapoin3 OpPraHUYECKUX U HEOPraHWYECKUX COEIUHEHHM M €ro 3HaueHue B
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA.
OO6patumblii ruapoan3 cosieid. CtynenyaTeid ruaposus. [IpakTnueckoe mMpuMeHEeHUEe THAPOIH3a.
['maponu3 opranuveckux BeniecTB (O€NKOB, )KUPOB, YITIEBOJOB, MOJUHYKICOTHI0B, ATD) u ero
Ouosoruueckoe u npakrudeckoe 3HaueHue. OMpuieHue xupoB. Peakius srepudukanuu.
Jemoncmpayuu
CpaBHeHHE 3JEKTPOIIPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB.
CwMmeleHre paBHOBECHS IUCCOLMALIMU C1a0bIX KUCIO0T. HANKATOPBI U
M3MEHEHHE UX OKPACKH B pa3HbIX cpenax. CepHOKUCIBIN U
(bepMeHTaTUBHBIN TUIPOIU3 YTIIIEBOJIOB.
['unponu3 kapOoHATOB, CyIb(HATOB U CUIMKATOB LIEJIOYHBIX METaNIOB; HUTpaToB cBuHIA (1) min
LIMHKA, XJIOpUJa AMMOHHUS.
Jlabopamopuwtii oneim
XapakTep JUCCOLUALUU Pa3InYHbIX TUAPOKCUIOB.
Ilpakmuueckue 3anamusn
[Ipurorosnenue pacTBOPOB € 33JaHHON MacCOBOM J0JIEH paCTBOPEHHOTO BEILECTBA.
HcnpiTanue pacTBOpOB colielt MHAUKATOpaMu. [ uIponus comneit.

2.7. Knaccupurkanus Bemects. [IpocTbie BemecTtBa
Kanaccndpukanus HeopraHuyecKux BeleCTB.

[Ipocteie u cioxHbie BermecTBa. OKcubl, uX kiaccudukanus. ['mapokcuibl (OCHOBaHUSA,
KHCIIOPOJICOICPKAIITUE KUCIOTHI, aM(pOTEepHBIC THIPOKCH B ). KUCIOTHI, MX Ki1acCu(UKAIIHSL.
OcHoBaHus, ux kinaccuduxaius. Coau cpelHrue, KUCIIbIe, OCHOOBHBIC U KOMILICKCHBIC.

MeTtaJibl.

[TonoxxeHne METaIOB B MIEPUOJIMYECKON CHCTEME M OCOOEHHOCTH CTpOEHHUs MX aToMOB. [IpocThie
BEIIECTBA — METAJLIBI: CTPOCHHUE KPHUCTAIOB U METATMYECKasi XUMHUYECKasi CBs3b. O0mue pu3nueckue
CBOMCTBa METAJIJIOB M X BOCCTAHOBUTEIbHBIC CBOMCTBA: B3aUMOJICHCTBHE C HEMETAIIaMU (KHCIIOPOJIOM,
rajJloreHaMu, CEepoH, a30TOM, BOJOPOAOM), BOJOW, KHUCIOTaMH, PAaCTBOpPaMH COJIeH, OpPraHU4YECKUMU
BEILIECTBAMHM (CITUPTaMU, rajoreHajakaHaMmu, (PEHOJIOM, KUCIOTaMH), meaodaMu. OKCUIBI U THIPOKCHIBI
METaJUIOB. 3aBUCHUMOCTh CBOMCTB ASTHUX COCIUHEHUNU OT CTENEHEH OKHUCICHHUS METAJJIOB. 3HAaueHUe
METaJUIOB B PUPOJIE U KU3HU OPTaHU3MOB.

Koppo3us merasios.

[TonsiTrie Koppo3uu. XUMHUECKass KOPPO3Hs. DIEKTPOXUMHUECKas KOppo3usi. CrocoObl 3alIUThI
METaJUIOB OT KOPPO3HH.

O0mme cnmocodbl MOTy4eHHSI METAJJIOB.

Mertamisl B mpupojae. Mertamnyprusi U €€ BUIBI: TUPO-, THAPO- U DIEKTPOMETAILTYpPTHS.
DNEeKTPOIN3 PACIIaBOB U PACTBOPOB COEAMHEHUN METAJUIOB U €ro MPAKTHUYECKOE 3HAUCHHE.

Hememannot.

[Tonoxxenne HemeramuioB B llepuoanueckoit cucreMe, OCOOEHHOCTH CTPOEHHUS HX AaTOMOB.
DNeKTPOOTPULIATETEHOCTb.

bnaropoansie Ta3pl. DIEKTPOHHOE CTPOEHUE ATOMOB OJIATOPOJHBIX Ta30B M OCOOEHHOCTH UX
XUMUYECKUX U (PU3HUYECKUX CBOMCTB.

Hemeramnsl — mnpocTsle BemiecTBa. VX aTOMHOE W MOJIEKYJISIPHOE CTPOEHUE UX. AJIOTPOMNUSL.
XuMHYeCKHe CBOMCTBA HeMmeTalsioB. OKHCIMTEIbHBIE CBOMCTBA: B3aUMOACHCTBHE C MeETaJlJIaMHU,
BOJIOPOJOM, MEHEE 3JIEKTPOOTPUIIATEIbHBIMA HEMETAJJIaMU, HEKOTOPBIMU CIIOKHBIMU BEIIECTBAMHU.
BoccranoButenbHbIE CBOWCTBA HEMETANIOB B peaknusXx C (TOPOM, KHCIOPOJOM, CJIOKHBIMU
BEIIIECTBAMM.

Hemoncmpayuu
Komnexuus «Kmnaccuduxarms HeopraHn4eckux BEUIECTBY U 00pa3Ilbl MPEICTaBUTENEH KIIACCOB.
Konneknus «Knaccudukaiys opraHnuecKuX BEIIECTB» U 00pa3Iibl MIPEJICTaBUTENIECH KITaCCOB.
Mopenu KpUCTAIUIMYECKUX PELIETOK METAJIOB.
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Komnnekuust MetanioB ¢ pa3HbIMH (PU3NYECKUMHU CBOWCTBAMHU.

B3aumoneiicTBue xeneza ¢ KUCIOPOAOM; IIEIOYHBIX METAJIOB ¢ BOJOM, CIUpTaMu, PEHOIOM;
LIMHKA C PacTBOPAMM COJSHOM M CEPHOM KHUCIIOT; HaTpHsl C CEpOM; ’Keje3a C pacTBOPOM MEIHOIO
KYIIOpOCa; alllOMUHHKS C PACTBOPOM E€IKOIr0 HATpa.

Koppo3ust MeTamioB B 3aBUCUMOCTH OT YCIOBHM.

3amuTa METaJUIOB OT KOPPO3UU: 00pa3Ibl KHEPKABEEK, 3AIUTHBIX TTOKPBITHIA.

Komneknus pya.

Annorponust pocdopa, cepbl, KUCIOPOa.

Jlabopamopnuvie onvimot

O3zHakoMJIeHHE ¢ 00pa3amMu MPEACTaBUTENICH KIIACCOB HEOPTaHUIESCKUX BEIIECTB.
O3zHakomMyieHHE ¢ 00pa3liaMu IpecTaBUTeNel KJIacCOB OpraHMuecKux BemecTB. O3HaKOMIICHHE
C KOJUIEKIMEN PYI.

B3anMopeiicTBrue IMHKA WK aJTIOMHHUS C paCTBOPaMU KHUCIIOT U IIEJIOYEH.

OkpalliBanue MmiaMeHH KaTUOHAMH ILEJIOYHBIX U IIET0YHO3EMEIbHBIX METAIJIOB.

Ilpakmuueckoe 3anamue

ITony4yenue ras3os.

2.8. OcHOBHBIE KJIACCHI HCOPTAaHMYECKUX U OPTaHMYEeCKUX COeIMHEeHU I

Boaopoanbie coeluHeHUs1 HEMETAJJIOB.

[Tonyyenue ammMuaka v XJ0pOBOAOPOIa CUHTE30M KOCBEHHO. Du3nyeckre cBONCTBA.
OTHONIEHUE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTRBA.

Oxcuabl M1 aHTUAPUIbI KAPOOHOBBIX KHUCJIOT.

HeconeoOpa3yromme wu coyieoOpasyromme OKCHIbl. KHCIOTHBIE OKCHJBI, WX CBOMCTBA.
OcHOOBHBIE OKCHIBI, X CBOMCTBa. AM(OTEpHbIE OKCHIbI, UX CBOMCTBA. 3aBHCHUMOCTh CBOWCTB
OKCHJIOB METAJVIOB OT CTENEHU OKUCICHUS. AHTUIPHUIBI KAPOOHOBBIX KUCIOT KaK aHAJIOTH KUCIOTHBIX
OKCH/JIOB.

Kuci10Tsl oOpranuvyeckue 1 HeOpraHu4ecKue.

Kucnotsl B cBeTE TEOPUU ANEKTPOIUTUUYECKOHN Arccounannu. Kucinorel B cBeTe
poToNMTHYEeCKOU Teopun. Kitaccupukanust opraHun4eckux U HeopraHuieckux kuciot. O0mue cBolicTBa
KHUCJIOT: B3aUMO/ICHCTBUE OPraHUYECKUX U HEOPIraHUYECKUX KUCIOT C METallaMi, OCHOOBHBIMH 1
aM(pOTEePHBIMUA OKCUIAMH U THIPOKCHIAMH, COJISIMH, 00pa30BaHuUE CIOKHBIX 3GupoB. OcoOeHHOCTH
CBOMCTB KOHILICHTPUPOBAHHOM CEPHON U a30THOU KHUCIIOT.

OcHoBaHMS OpraHuYecKue U HeOPraHu4vecKue.

OcHOBaHUs B CBETE TEOPUU ANEKTPOIUTUUYECKOHN Arccourani. OCHOBaHUS B CBETE
MPOTOIUTHYECKOMN Teopuu. Knaccuduxaius opraHnyecKux U HEOPraHUIECKUX OCHOBAHHM. XUMHUYECKUE
CBOICTBA IIIeNI0Uel U HEPACTBOPUMBIX OCHOBaHUN. CBOICTBA OECKUCIOPOIHBIX OCHOBAHUHN: aMMHaKa
aMHUHOB. B3auMHO€ BIIMSIHHE aTOMOB B MOJIEKYJI€ aHUJIMHA.

AM@oTepHble oprannyeckue W HeOpraHuveckue coelnHeHusi. AMQOTEpHbIE OCHOBAaHUS B
CBETE MPOTOIUTHYECKON Teopuu. AMGPOTEPHOCTh OKCHJIOB W THAPOKCHUIOB TEPEXOIHBIX METAJIIOB:
B3aUMOJICHCTBUE C KUCIOTAMH U IIETOYAMH.

Coun.

Knaccudukanusa u xummudeckue cBoicTBa coneii. OCOOEHHOCTH CBOWCTB COJIEH OPraHUYECKuX U
HEOPraHWYECKUX KHUCIIOT.

I'eneTnuyeckas CBA3b MeXKAY KIACCAMU OPraHNYECKHUX H HEOPraHMYECKUX COeIMHEHUI.

[ToHsITHE O TEHETUYECKOW CBSI3U U TEHETUYECKUX psiiaX B HEOPTaHMYECKOW U OPraHUYECKOM
xumun. ['eHeTnyeckue psapl MeTaa (Ha mpuMepe KaabIus 1 JKenes3a), HemeTauia (Cephl B KpeMHUs),
MePEXO0THOTO AIeMeHTa (IIMHKA). [ eHeTHYecKre psAbl U TEHETHYECKas CBSI3b B OPTAaHMYECKOW XUMUHU.
EnuncTBO Mupa BeliecTs.

Hemoncmpayuu

Konnexkunu KUCTOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX OKCHUIOB, IEMOHCTPAIIHUS UX CBOMCTB.

B3aumopeiicTBie KOHIIEHTPUPOBAHHBIX Aa30THOM M CEpHOM KHUCIIOT, a Takke pa30aBlieHHOM
A30THOM KHCIIOTBI C MEJBIO.
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Peaxkmust «cepeOpsHOTO 3epKaiiay AJisi MypaBbUHOM KHCIIOTHI.
B3aumoneiicTBue pactBopa THAPOKCHIA HATPHUS C KUCIOTHBIMH OKcuiaamu (okcumom docdopa
(V)), amdorepHbIiMH TUIPOKCUAAMU (THUIPOKCUIOM IIMHKA).
B3anmMopeiicTBie aMUHOKHCIIOT ¢ KUCIOTaMHU U menoyamu. OCyIIecTBICHNE TIEPEX0/10B:
Ca — CaO — Ca(OH)2

Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu
C2HsOH — C2Hs — CoH4 (OH):

Jlabopamopuuvie onvimot

[TosnydyeHune u cBOWCTBA yIIEKUCIIOrO rasa.

CBoiicTBa COJISTHOM, CepHOH (pa30aBICHHON) U YKCYCHOM KUCIIOT.

BsanmopeiicTBue ruipokcuaa HaTpus ¢ coisimu (cynbdarom meau (II) u xmopugoM aMMOHHUS).

Pasnoxenune ruapokcuia Meau.

[Tony4yenue n am(poTepHBIE CBOMCTBA THAPOKCHIA ATIOMUHHUSL.
[TonyuyeHue xecTKOil BO/IbI U U3YUYECHHE €€ CBOMCTB. Y CTPAHEHHUE BPEMEHHOMU
Y MMOCTOSIHHOM 5KECTKOCTH.

Ilpakmuueckue 3anamusn

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPraHUUECKUX COCTUHEHHM.

Wnentudukanus HeOpraHn4eckKux CoeTMHEHUH.

2.9. Xumus 3j1eMeHTOB

S-Onemenmut

Boaopoa. /[BoiiCTBEHHOE MOJIOKEHNUE BOJOPOIa B NIEPUOANYECKON cucTteme. M3oTomnbl Bogopoaa.
Tsoxenass Bojma. OKHUCIUTENBHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBAa BOJOPOJA, €ro MOJYyYE€HHE U
npuMeHeHue. Poib Bo1opoa B :KMBOM U HEXKUBOU IPUPOJIE.

Boma. Ponp Bombl Kak cpegooOpa3yromiero BEIIeCTBa KIETKH. OKOJOTMYECKHUE aCHEKTHI
BOJIOIIOJIb30BAHHUS.

JuiemenTbl IA-rpynnsl. lllenounsie Metamasl. OO0Iast XapakTepUCTUKA MIETOYHBIX METAJNIOB Ha
OCHOBaHMM moJoxeHus B Ilepuogmueckoit cucreme snemeHtoB J[.M. MeHneneeBa CTpOEHHS aTOMOB.
[Tonyyenue, puzndyeckue 1 XMMUYECKHE CBOMCTBA LIETOYHBIX METaNIOB. KaTHOHBI 111€0YHBIX METAJIOB
KaK Ba)KHEHIIas XUMHUYecKas opMa UX CyIIECTBOBAaHUS, PETYJIATHBHAS POJIb KATUOHOB Kallusl U HaTpuUs
B JKMBOH KiieTKe. [[pupoiHble COeTMHEeHNS HAaTpUs U Kallusl, UX 3HaYEHUE.

JuiemenThl IIA-rpynnel. OOmiast XxapakTepucTUKa IIEIOYHO3EMENIbHBIX METAJUIOB U MarHus Ha
OCHOBaHuM mnosioxkeHusa B Ileproguueckoint cucreme snemeHtoB [[.J. MenneneeBa cTpoeHUs aTOMOB.
Kanpuwmii, ero momydenue, puznueckre U XMMUYECKHUE CBOMCTBA. BakHelme cCOeTMHEHNs KaIbIIHs, UX
3Ha4yeHue u npuMeHenue. Kanpiuii B mpupose, ero Onosoruueckas possb.

p-Inemenmul

AmomuHuii. XapakTepUCTUKa aJFOMUHUS HA OCHOBaHMM TNoJIokeHus B [lepuonnueckoii cucreme
sanemenToB JI.MI. MenneneeBa u ctpoeHust aroma. [loiydeHue, Qpuanyeckue M XMMHUYECKHE CBOWCTBA
anrOMUHUS. BakHellne coeMHEHNs allOMUHUS, UX CBOMCTBA, 3HaUeHUE W npumeHeHue. lIpupoansie
COETMHEHUS AJIFOMUHUS.

Yraepoa u kpemHuii. O0iast XapakTepuCTHKa Ha OCHOBAHUU UX MoJjoxeHus B [lepuonndeckoit
cucteme J[.M1. MenneneeBa u ctpoenus aroma. [IpocTeie BemecTBa, 00pa3oBaHHBIC STUMH dJIEMEHTAMHU.
Oxcuapl U TUAPOKCUIBI YIIIEpOJa M KpeMHUus. BakHeWInne coiu yroJbHOW M KPEMHHUEBOM KHCIIOT.
CunukaTHas IPOMBIIUIEHHOCTD.

I'asnorennl. OOmIas XapakTeprCcTUKA raJIOreHOB HA OCHOBAHUU MX MojoxkeHus B [lepuoanueckoii
cucteme snemeHToB .M. MenzaeneeBa u CTpoeHUs: aTOMOB. ['aJIor€Hbl — MPOCTHIE BEIIECTBA: CTPOCHUE
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MOJIEKYJI, XMMUYECKHE CBOMCTBA, MOJyYEHHE U NPUMEHEHHe. BaxkHelme COeqUHEHUs TaJoreHOB, UX
CBOMCTBA, 3HAUYECHUE U ITpUMeHeHne. [ ajtorens! B ipupoje. buonorndeckas posb raJoreHoB.

Xanbkorenbl. OOmas XapakTepUCTHKA XaJbKOI€HOB HA OCHOBAaHUU UX IMOJOXKEHHUS B
IIepnonnueckoi cucreme anemenToB .M. MenneneeBa u crpoeHuss aToMOB. XajabKOI€Hbl — IIPOCTBIE
BemiectBa. Aiorponus. CTpoeHHE MOJIEKYN aJIOTPONHBIX Moaudukauuid ux coicTta. [lomyuenue u
PUMEHEHHE KUCIIOPO/ia M cepbl. XaIbKOT'€HbI B IPUPOJE, UX OMOIOrnYecKas poib.

uemeHThl VA-rpynnbl. OOmas xapakTepUCTHKA SJEMEHTOB ATOW TPYIIBI HA OCHOBAHHH WX
nonoxenus B [lepuoanueckoii cucreme snemeHtoB J[.M. MenneneeBa u crpoenus atromoB. CTpoeHue
MOJIEKYJIbl a30Ta M aJUIOTPOIHBIX Moaudukanuii pocdopa, ux ¢uznyeckue U XMMHUYECKHUE CBOICTBA.
Bonoponnsie coequnenus snemeHToB VA-Tpynmbl. OKCUIBI a30Ta

u docdopa, cooTBeTcTBYIOMKE UM KUCHAOTHL. Conu 3TuX KuciaoT. CBOWCTBa KUCIOPOAHBIX
coequHeHUil azota u ¢ocdopa, UX 3HaYeHHE M TpuMeHeHue. A3oT U dochop B mpupone, ux
Ouosoruueckast poib.

daeMenTbl IVA-rpynnsl. O0mas XxapakTepucTHKa 3JIEMEHTOB 3TOM TPYIIBI HA OCHOBAHWUHU UX
nonoxenus B [lepuoanueckoit cucreme snementoB [[.M. MeHnneneeBa u CTpOE€HHsI aTOMOB. YTIEpOI U
ero amtorpornus. CBoWCTBAa aUIOTPONMHBIX MOJU(HUKAIMKA yriiepofa, WX 3HAYCHHE U TPUMEHEHHE.
Okcuabl ¥ THAPOKCUABI YTIEPOJa U KPEMHUS, UX XUMUYECKUEe cBocTBa. COM yrOIbHOM U KPEMHHUEBBIX
KHCJIOT, UX 3HaU€HUE U IpUMeHeHue. Ponb yriaepoaa /uist )KUBOM U KpEMHUS AJ1s1 HEXKMBOU IPUPOJIBI.

d-Dnemenmot

Ocob6ennoctu crpoenust atomoB d-anmementoB (IB-VIIIB-rpymm). Menps, mUHK, XpoM, XKele3o,
MapraHel] Kak IpOCThle BeIIecTBa, MX (QHU3WYECKHME W XUMHUYEeCKHe CBoiicTBa. HaxoxkneHnue sTuX
METAJIJIOB B MIPUPOJE, UX NojyuyeHue u 3HaueHue. CoequHeHust d-3J1eMEHTOB ¢ pa3IMYHbIMU CTETEHIMU
OKHUCJIEHUs. XapaKTep OKCUAO0B U TUAPOKCHUIOB 3TUX 3JIEMEHTOB

B 3aBUCHUMOCTH OT CTEIICHH OKMCIICHHS METAJLIA.
Hemoncmpayuu
Komneknuu mpoCTBIX BemeCTB, OOpPAa30BaHHBIX DJJIEMEHTAMH PA3JIMYHBIX 3JIEKTPOHHBIX
CEMEMCTB.
Kosnexkunyn MUHEpPaIoB ¥ TOPHBIX IIOPOA.
Jlabopamopnvie onvimoi
N3yueHne CBOWCTB MNPOCTBIX BEIIECTB M COCIWHEHHWM S-2JIEMEHTOB.
M3yuyeHue CBOMCTB IIPOCTBIX BEIIECTB U COCOUHEHUN pP-dIE€MEHTOB. M3ydenue
CBOMCTB MPOCTHIX BELIECTB U COEAUHEHUN d-3]IEMEHTOB.
Ilpakmuueckoe 3anamue
[Tonyyenue ruIpoOKCHIOB ATFOMUHHUS U IMHKA, UCCIIEIOBAHUE UX CBOMCTB.

2.10. Xumus B npodeccuu U B ’KU3HH 00111eCTBA

XuMmus B npogeccuu.

XVWMHYECKUH COCTaB MHUILIEBBIX MPOAYKTOB. XHMHUYECKHE DPAa3PBIXJIUTENM HMX KIAacCU(pUKALUA.
Apomartu3aropsl: NPsIHOCTU U dcceHuu. [IumeBbie kpacutenu. M3MeHeHne O€JKOB, YIIIeBOJIOB, )KUPOB B
TEXHOJIOTUYECKUX Tporeccax. MapKUpoBKa M YINAaKOBKA IMHILEBBIX W TUTHEHUYECKHUX TPOJIYKTOB.
BnusiHue nuieBoi NpOMBIIUIEHHOCTH Ha OKPY>KAIOIILYIO CPENY.

XHMMHSA ¥ NPOU3BOACTBO.

XyUMHYECKasi NPOMBIIUIEHHOCTh M XUMHUYECKHEe TexHojoruu. Celppe I  XMMHYECKON
MPOMBIIIJIEHHOCTH. Bojga B XuMuyeckoil mnpombliuieHHOCTH. HaydHble OPUHLUIBI XUMHYECKOIO
IIPOM3BOJICTBA. 3aIIUTa OKPYKAIOIIEH CPEebl U OXpaHa TpyJa PU XUMHUECKOM IPOU3BOJICTBE.

XuMHus B CeJIbCKOM XO03SIHCTBeE.

XuMH3alMsl CEIbCKOrO XO3siicTBa M €€ HampasiieHus. PacTeHus M 1OYBa, IOYBEHHBIN
MOTJIOLIAIONINI KOMIUIEKC. Y TOOpeHHs U UX KiIacCuPUKanus. XMMUYECKHe CPEJCTBA 3alIUThl PACTCHH.
OtpunarenbHble  MOCIEICTBHS MPUMEHEHHs MEeCTHULUIOB UM Ooppba ¢ HUMH. XUMH3AIUA
KUBOTHOBO/ICTBA.

XuMHA H IKOJIOT .
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XUMHYECKOE 3arps3HeHHE OKpykaromiei cpenpl. OxpaHa THAPOCHPHI OT XUMHUYECKOTO
3arpsi3HeHus. OXpaHa MOYBBI OT XMMHYECKOro 3arpsi3HeHus. OxpaHa arMocdepbl OT XUMHUYECKOTO
3arpsisHeHus. OxpaHa @uopbl ¥ ¢ayHbl OT XMMHUYECKOrO 3arpsi3HeHus. buoTexHosorus U reHHas
WHXXEHEPUs.

XHuMHSA ¥ NOBCeJHEBHAsI JKU3Hb YeJI0BeKa.

Jomamnss anteka. Moromme u  yuctamme cpexactBa. CpenctBa O0pbObl ¢ OBITOBBIMHU
HaceKOoMbIMU. CpelcTBa JIMYHOW TUTHEHbl M KOCMETHKU. XHUMHUA M Nuiia. MapKUpOBKHU YIaKOBOK
MUIIEBBIX U TUTUEHUYECKUX MPOAYKTOB YMEHHE UX YHUTaTh. DKOJIOTHS XKWIMIIA. XUMHUS U TC€HETHKa
YeloBeKa.

Jemoncmpayuu
Komnexkuust ynoOpeHuii 1 IECTUITUIOB.
OO0pa3iubl cpeAcTB OLITOBOM XMMUU U JIEKAPCTBEHHBIX MPENAPaTOB.

I[IpoduniabHas cocTaBis0IAs 0CBOCHHUSI MPOrpaMMbl 00111€00pa30BaTEIbHOM TUCHMILINHBI
OCYILIECTBIISICTCS B YaCTUYHOM IiepepacnpeiefieHuu y4eOHbIX YacoB IO pa3/iesiaM TeM, CBSI3aHHBIX C
poheCCHOHATILHOM 1A TENbHOCTBIO.

B teme «2.10. Xumus B mpodeccuu U B )KU3HU OOIIECTBAY OTPaKeHa HE TOJIBKO MpOoduIbHAS
COCTaBJISIONIAs, HO M METAIIPEIMETHBIC CBSI3H C MPOPECCHOHATBHBIMU JUCIUTIIMHAMEA U MOJTYJISIMU.

st npogeccun 43.01.09. Iloap, konauTep
PO UITEHOM COCTABIISIONICH IS pa3iesioB 1,2 SBISIOTCS CICAYIOIINE TUIAKTHUSCKUES STHHULIBL:
CoBpeMeHHbIE IPEICTABICHHS O CTPOCHUH U CBOMCTBaX OPraHUYECKHUX BEIECTB,

OaHOATOMHBIC U MHOTOATOMHBIE CITUPTHI,

KapOoHOBBIE KHCTOTHI B MUILIEBOM MPOMBIILIEHHOCTH,

XKupsl, ux kaaccuukanus, CBOMCTBa, IPUMEHEHHUE U MOITYYEHUE,

Mputa. Moronue cpeicTaa,

VYrieBoapl B MUILEBON NPOMBIIIJIEHHOCTH,

AMUHOKHCIIOTHI,

benkn,

buoTtexHoorus U reHHast UH)XXeHepus,

OO6HapyxeHue BUTAMUHOB B ITPOJIyKTaX MUTaHUS,

buonornuecku akTMBHBIE BELIECTBA,

[TommMeps! 1 MIaCTMACCHI;

JlucnepcHbie CUCTEMBI,

CuHepesuc 1 Koarymsus,

OMybCUH, CYCIIEH3UH, TeJId U 3011,

[Tens1, A3po3zou,

DK30TEpMUYECKHE U IHAOTEPMUYECKUE TIPOLIECCHI,

@aKTOpBI, BIUSIOIINE HA CKOPOCTh PEAKIIUH,

KoHuenrtpanus pactBopos,

’KecTKkoCTh BOJIBI,

Kopposus metannos,

XHUMUYECKUI COCTaB MUIIEBBIX TPOITYKTOB,

XUMHUYECKUE Pa3PHIXIUTENTU UX KiacCupuKalus,

ApoMaTH3aTOPHI: IPSHOCTH U ICCEHITUH,

[IuieBbie kpacuTen,

H3meHeHune 6enKoB, YIIIEBOOB, KUPOB B TEXHOJIOTMUYECKUX MpoIieccax,

MapkupoBKa ¥ yIaKOBKa MUIIEBbIX U TATHEHUYECKUX MPOAYKTOB,

BriusiHre nunieBoy NpoOMBIIIUIEHHOCTH Ha OKPYKAIOIILYIO CPEly;
[TpodunsHas cocTaBisIoONMas peaIM3yeTcs IPH BHIMOTHEHUH TPAKTUYECKUX PabOT 1O TeMaM:

KauecTBeHHBIN COCTaB OPraHUYECKUX COEAMHEHUM,
[Tony4yenue 3THIIEHA U ONBITHI C HUM,
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W3yueHue cBOMCTB CIUPTOB U (PEHOJIOB,
N3yuenne cBONCTB KapOOHOBBIX KHCIIOT,
N3yuenune cBONCTB OEIKOB,

buonornyecky akTUBHBIE BEILECTBA,
OOHapy)xeHue BUTAMUHOB B IPOJIYKTaX MUTaHUS,
AHanu3 1eKapCTBEHHBIX IIPEaparos,
Pacno3naBaHue riacTMacc ¥ BOJIOKOH,
Wnentudukanist opraHu4ecKuX COeAUHEHHUH U JIp.
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TEMATHYECKOE INTAHUPOBAHHME

[lpu peanuzanuu copepkaHusi 00IIe00pPa30BATENBHON YYeOHOW TUCHMIUIMHBI «XUMHS» B
npenenax ocBoeHus OIIOIT CIIO muctmmummnaa mo mpodeccun CITO 43.01.09. Ilomap, xoHmuTep
€CTeCTBEHHOHAYYHOTO mpoduis Ha 0a3e OCHOBHOro 0OmIEr0 0oOpa3oBaHUs C IOJYYEHHEM CPEIHETO
obmero ob6pazoBanust (ITIIKPC) o6bem oOpa3oBaTenbHONW MpOrpamMMbl Y4eOHOW AUCHUIUIMHBI - 248
YacoB B TOM 4HCIIe B pOpMe MPaKTUICCKOH MOATOTOBKH - 42 yaca

U3 HUX:

TeopeTndeckoe ooyuenue - 178 yacon

nabopaTtopHbIe pabOThI U TPAKTUIECKHE 3aHITHS - 42 9acoB

KOHCYJIbTAIMH - 12 9acoB

KOHCYJIbTAIIMH 110 MHIUBHUIyaTbHOMY TIPOEKTY -8 4acoB

[TpomexyTouHas arrectanus — B (hopMe dK3aMeHa -8 4acoB

TEMATUYECKUM IJIAH
AYyIUTOpPHBIE 3aHATHSA. KosmuecTBo B ToMm uncie
Copep:xanue 00yyeHus 9acoB B (opme
NPaKTHYECKO
U MOATr0TOBKH
BBeaenne 2
1. Oprannyeckasi XuMHusl 110
1.1. Ilpenmer opraHnuueckoil xumuu. Teopus CTpOEHHS 8 2
OpPraHUYECKUX COCAMHEHUN
1.2. IlpenenpHble yraeBo10pOabl 8
1.3. DTUneHoBbIe U TUEHOBBIE YIII€BOJA0POIbI 8 2
1.4. AuleTUI€HOBBIE YIIIEBOAOPOIbI 4
1.5. Apomatuueckue yrieBoJopOo bl 4 1
1.6. IlpupoHble HCTOYHUKY YTIIEBOAOPOJIOB 6
1.7. T'uipokCuIbHBIE COSMHEHUS 10 2
1.8. Anbaeruibl 1 KETOHbI 8 2
1.9. KapOGoHOBbIE KUCIOTHI U MX TPOU3BOIHBIE 12 2
1.10. YraeBoasl 12 4
1.11. AMHMHEI, aMMHOKUCIIOTEI, OCIIKU 10 2
1.12. A3zoTconeprkaime reTepoLuKINIECKIe
coenHeHUs. HyKIIeHHOBBIE KHCIIOTHI 6
1.13. buomoruuecku akTUBHBIE COETUHEHUS 6 6
1.14. ITomumepsl 8 2
2. O0masi ¥ HeOpraHuvecKass XMUMHA 110
2.1. OCHOBHBIE NOHSTHS U 3aKOHBI XUMHH. 6 2
2.2.  Crpoenne aroma. [lepuonnueckuii  3aKOH | 8
[lepuoanueckass cucrema XuMHUYecKux dnemeHtoB [JI.U.
Menneneena.
2.3. CtpoeHue BenecTna 6 2
2.4.. luciepCcHbIC CUCTEMBI 6
2.5. XMHUYECKHNE PEeaKIuu 12 2
2.8. PacTBOpBI. DIEKTPONUTHYECKAS AUCCOLUALIMSL. 10 4
2.7. Knaccudukanus semects. [IpocTeie BemecTna. 10 2
2.8.0CHOBHBIE KJIAacChl HEOPraHMYECKUX U OPTaHHYECKUX
COCTTMHCHHIA. 10 3
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2.9. Xumus 3JIeMCHTOB 20 2
2.10. Xumus B mpoeCCuu U B JKU3HU 00IIIeCTBA 22
KoncyabTanuun

12
KoHcyJpTauuu no MHAUBUAYAJILHOMY NPOEKTY 8
Ilpomesicymounan ammecmanusn 6 popme IK3amena 8
Hroro 248 42
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

CTYJIEHTOB

Conep:xxanue o0y4eHust

XapaKkTepuCTHKA OCHOBHBIX BU/I0B /1eAATEJIbHOCTH CTYJACHTOB (Ha
YPOBHE YUeOHBIX J1eiicTBHI)

Baxxkueiinime
XHMHYECKHUe
MOHATHSA

YMeHue 1aBaTh onpeaeseHue U ONepUpoBaTh CIEIYIOIMUMHA XUMUUYECKUMHU
MOHSATUSMHU: BEIIECTBO, XUMUUYECKUM SJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHBIE aTOMHAsI U MOJIEKYJISIpHAsE MACChl, HOH, aJIIOTPOIHS,
M30TOIBI, XUMUYECKAS CBSI3b, AJIEKTPOOTPUIIATEILHOCTD, BAJIGHTHOCTb,
CTEeNeHb OKUCIICHHSI, MOJIb, MOJIIpHAs Macca, MOJISIPHBIA 00BEM
ra3000pa3HbIX BEUIECTB, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYIISIPHOTO
CTPOEHHUSI, PACTBOPBI, AIEKTPOJIUT U HEIJEKTPOIUT, HIEKTPOIUTHIYECKAS
JUCCOLIMAIUS, OKMCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(pPeKT peaknu, CKOPOCTh XUMUUYECKOU
peaxkiuu, KaTaju3, XMMHUYECKOE PAaBHOBECHUE, YTIIEPOAHbBIN CKENET,
GbyHKIMOHaIbHAS TPy, U30MEPHS, TOMOJIOTHS.

OcHOBHBIE 3aKOHDBI
XUMUHU

@opMyIHpPOBAHHE 3aKOHOB COXPAHEHHUS MACCHI BELIECTB U MTOCTOSHCTBA
COCTaBa BEIIECTB.

YcraHoBKa NPUUUHHO-CIIEICTBEHHOM CBSI3U MEKY COIAEPKAHUEM 3TUX
3aKOHOB U HAIIMCAHUEM XHMHUYECKUX POPMYI M YPABHCHHIA.

YcraHoBKa 3BOIOLIMOHHON CYIIHOCTH MEHEIEEBCKON U COBPEMEHHOM
dbopmynupoBok nepuoaudeckoro 3akona J[. . Menpeneena.

OO0bsicHeHHe (HU3NIECKOTO CMBICIIA CHMBOJIMKH TICPUOIUICCKOMN TaOIUIIBI
xuMuueckux aiemeHToB . Y. MenpeneeBa (HOMEpOB 3JIEMEHTa, IEPHO/Ia,
TPYNIbl) U YCTAaHOBKA MPUYHMHHO-CIICICTBEHHON CBSA3H MEXKIY CTPOCHHEM
aToMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS

CBOICTB 3JIEMEHTOB U OOPa30BaHHBIX UMHU BEUIECTB B MEPUOJIAX U IPYyIIIaXx.
XapakTepucTrKa 3JIEMEHTOB MaJIbIX U OOJIBIIUX MEPUOOB MO UX
nonoxenuto B [lepuoguueckon cucreme /1. . MeHneneena.

OcHoOBHBIE TEOPUH
XMMHH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XUMUYECKHUX BEIIECTB OT CTPOEHUS
aTOMOB 00Pa3yIIINUX UX XUMHUECKUX DJIEMEHTOB.

XapakTepruCTHKA BAXKHEUIIINX TUIIOB XUMUYECKHUX CBSI3EM U
OTHOCHUTEIIBHOCTH 3TOW TUIIOJIOTHU.

OObsicHEeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS
KPUCTAJUTMYECKUX PELIETOK.

DopMyJIHPOBKAa OCHOBHBIX MOJOKEHUN TEOPUH SIEKTPOIUTHUECCKON
JHACCOLMAlMU U XapaKTEPUCTUKA B CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTUHEHUN.

DopMyJIHPOBKA OCHOBHBIX MOJIOKEHUN TEOPUN XUMHUECKOTO CTPOCHHUS
OPraHUYEeCKUX COCIMHEHUH U XapaKTEpPUCTUKA B CBETE 3TOU TEOPUHU
CBOIMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COETUHECHUI

Ba:kHeiinue BelecTBa
n MaTepl/[aJIbl

XapakTepHUCTUKa COCTaBa, CTPOEHUS, CBOMCTB, TIOJYyYEHUS U IPUMEHEHUS
BaxkHeimux meramioB (IA u Il A rpymnm, anmtomMuHus, xenesa, a B
€CTEeCTBEHHO-HAYYHOM MpPOQuiIe U HEKOTOPHIX d-3JIEMEHTOB) U UX
COCTUHEHUN.

XapakTepHuCcTUKa COCTaBa, CTPOEHUS], CBOWCTB, IIOJYyUEHUS U IPUMEHEHUS
BakHenmux HemeTawioB (VIII A, VIIA, VIA rpymnm, a Takke a3ora u
docopa, yriaeposa 1 KpeMHUS, BOJOPOJA) U UX COSTUHEHHMH.
XapakTepucTuKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHHS U IPUMEHEHUS
BaXHEHMILINX KJIACCOB YIVIEBOAOPOIOB (AIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB,
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QIKWHOB, apPEHOB) M MX HanboJiee 3HAYUMBIX B HAPOTHOXO3SIHICTBEHHOM
TIJIaHE MPEJICTABUTEIICH.

AHaJOrUYHAas XapaKTePUCTHKA BAXKHEUIITNX MTPEICTAaBUTENICH APYTUX
KJIACCOB OPraHMYECKUX COCAMHEHUI: METaHOIA U 3TAHOJIa, CIIOKHBIX
3UPOB, )KUPOB, MBLI, ATBJIECTHI0B (POPMAIIBIETHIIOB U AlleTaTbACTH/IA),
KETOHOB (aIeToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHUCIIOTHI),
MOHOCaXapHu0B (TJIFOKO3bI), AUCAXaPUIOB (Caxapo3bl), MOJIUCAXAPUIOB
(KpaxmaJa U IeJUTIOJI03b), aHHIINHA, AaMHHOKHUCIIOT, OCJIKOB,
WCKYCCTBCHHBIX H CHHTETHYECKHUX BOJIOKOH, KAYIYKOB, TJIACTMACC

XHUMHYECKHH SI3BIK
M CMMBOJIMKA

Hcnonp3oBanue B yueOHOU U MTPOPECCHOHAIBHON JEATEIHHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3Banue n3y4eHHBIX BEIIECTB 10 TPUBUAIBLHON HIIM MEKIyHAPOTHOU
HOMEHKJIATYpEe U OTPAXKEHHE COCTaBa ITUX COCTUHEHUN C TOMOILBIO
XUMUYECKHUX (HOPMYII.

OTpakeHre XUMHYECKUX MPOIIECCOB C MOMOIIBIO YPABHEHUN XUMHUYECKUX
peakuuii

XuMH4ecKue peakuuu

OObsicHeHHE CYITHOCTH XUMHUUYECKUX mporieccoB. Kinaccuduxarms
XUMHNYCCKUX peaKuHﬁ 110 Pa3JIMYHBIM IIPpHU3HAKaM: YHUCIIY U COCTaBYy
MPOJYKTOB U PEareHToOB, TeII0BoMY 3(PQeKTy, HanpaBlieHuto, dase,
HaJMYHIO KaTalnu3aTopa, U3MEHEHUIO CTETICHEH OKUCIICHUS JIEMEHTOB,
00pa3yroIux BelIecTBa.

YcraHoBKa NpU3HAKOB OOIIETO M PA3JIMYHOTO B TUTIOJIOTHU PEAKIIUHN IS
HEOPraHMYECKOM U OpraHN4YeCcKON XUMHUU.

Krnaccudukanus BenecTs 1 MPoIeccoB ¢ TOUYKH 3PCHUS
OKHCIIEHUsA-BOCCTaHOBJIEHUsA. CocTaBleHnE YPaBHEHUI peakuil ¢
MOMOIUIbIO METO/IA 3JIEKTPOHHOTO OanaHca.

OO0ObsicHeHHE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOM peakluy U MOJ0KEHUS
XUMHUYECKOTO PAaBHOBECHUS OT PA3IMYHBIX (PAKTOPOB

XuMHYecKHUi BeinosnHeHne XMMUYECKOTro SKCIIEPUMEHTA B ITIOJIHOM COOTBETCTBUU C
JIKCIIEPUMEHT IpaBUIaMU 0€30IaCHOCTH.
HaGnronenue, pukcanus u onucanue pe3yabTaToB IPOBEACHHOTO
HKCIIEPUMEHTA
Xumuyeckas [TpoBeneHne caMOCTOATEIBLHOTO MOMCKA XUMUYECKOM HH(OpMaLuu ¢
uHpopmanus UCIOJIb30BAaHUEM PA3JIMYHbIX UICTOUHUKOB (HAYYHO-TIOMYJISIPHBIX M31aHUM,

KOMIIBIOTEPHBIX 0a3 JJaHHBIX, pecypcoB MHTepHeTa).
Vcnonb30BaHuEe KOMIIBIOTEPHBIX TEXHOJIOTUH JUIst 00pabOTKM U Meperaun
XUMHUYECKON MH(POpPMAIIUH U €€ IPEJICTaBICHUS B Pa3IMYHbIX (hopMax

Pacuers! mo
XHMHYE€CKUM
opmysam

U YPABHEHUSAM

YcraHoBKa 3aBUCUMOCTHU MCKIY KaueCTBEHHON M KOJIMYECTBEHHOM
CTOPOHAMH XUMHNYCCKUX 00BEKTOB U MponecCcoB.
Pemienue PaCYCTHBIX 3a4a4 110 XUMHUYCCKUM (I)OpMyJ'IaM " YpaBHCHHUAM
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IpodunasHoe u
IIpogeccnonanbHo
3HAYMMoOe
coJepiKaHue

OOBscHEHHE XUMUYECKUX SIBICHUH, IPOUCXOAIIUX B IPUPOE, OBITY U Ha
IIPOU3BO/ICTBE.

OnpeneneHne BO3MOKHOCTEN MPOTEKaHUS XUMUYECKUX IIPEBPALLICHUN B
Pa3INYHBIX yCIOBUSAX.

CobmnroaeHne npaBuil 3KOJIOTMUECKU IPAMOTHOT'O ITOBE/ICHUS B
OKpYKarolle cpere.

Onenka BIUSHUSA XUMUYECKOTO 3arpsi3HEHUS OKPY KAIOIIEeH Cpelibl Ha
OpraHu3M 4YeJI0BEKA U JPYI'Ue )KUBbIE OPTaHU3MBI.

CobmnroaeHue npasuil 6€301acCHOr0 0OpalleHHsl ¢ TOPIOYUMH U
TOKCHYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYIOBAaHUEM.
[ToaroroBka pacTBOpPOB 3aJaHHON KOHLEHTpALUU B ObITY U Ha
IIPOU3BOJICTBE.

Kputnueckas orieHka 10CTOBEpPHOCTH XUMHUYECKONW HHPOPMALIUH,
MOCTYINAIOIIEH U3 Pa3HBIX HCTOYHUKOB
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YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECHEYEHHUE ITPOT'PAMMBbBI YUEBHOM JUCIIUILINHBI

JU1st OCBOCHUSI IPOTPaMMBbl YUeOHOH TUCIUIIMHBI «XUMHS» B KOJUICIKE, PEATU3YIOIIEM
o0pa3oBaTeNbHYIO TPOrpaMMy CpeiHero ooiero oopazoBanus B npenenax ocsoenus OITOIT CITO

no mpodeccuun CITO 43.01.09. TTosap, konauTep Ha 6a3e OCHOBHOTO O0IIEro 00pa3oBaHUs,
uMeeTcsl y4eOHbI kabUHeT XUMUHU ¢ 1abopaTopueii, B KOTOPOM UMEETCS BOZMOKHOCTh 00ECIEUUTh
cBOOOHBIN 1ocTyn B IHTEpHET BO BpeMsl y4eOHOT0 3aHATHS 00YyJarOIINXCs.

[Tomemenue kabunera ynaoBieTBopsieT TpeOoBaHUsSM CaHUTAPHO-IMHUIEMUOIOTUYECKUX
npaBunl U HopMmatuBOB (CanlluH 2.4.2 No 178-02) U ocHameHO THUIOBBIM OOOpPYAOBaHHUEM,
YKa3aHHBIM B HACTOAILIUX TPEeOOBAHMSIX, B TOM UYHKCIE CIEUHUATU3UPOBAHHON y4eOHON MeOenbio U
cpeacTBaMu OOydYeHHs, JAOCTATOYHBIMU JUIS BBINOJHEHHS TPeOOBAaHMI K YPOBHIO IOATOTOBKH
o0y4Jaronmxcs.

B xabunere mmeercss MyJlbTUMEIUITHOE 000pYIOBaHKE, ITOCPEACTBOM KOTOPOTO YYaCTHUKHU
00pa30BaTeNpHOr0 IMpolecca MOTYT IPOCMAaTpUBATh BU3YAIbHYIO HH()OpPMALMIO IO XHMHU,
CO3/1aBaTh MIPE3EHTAIMH, BUEOMATEPHUAIIbI U T.II.

B cOCTaB y4yeOHO-METOJUYECKOT0 U MaTepuaIbHO-TEXHUUYECKOTO OCHAlleHHus KaOuHeTra
XMMHUU BXOJIAT:

-MHOTO()YHKIIMOHAJIbHBIM KOMITJIEKC TIPEToaaBaTeris;

-HaTypajibHble  OOBEKTBI, MOJENW, TpUOOPHl W HAOOPBl IS MOCTAaHOBKH
JEMOHCTPALIMOHHOTO U YUEHUYECKOTO IKCIIEPUMEHTA;

-IIe4aTHBIC M SKPAaHHO-3BYKOBBIE CPEJCTBA OOyUCHUS;

-Cpe/ICTBa HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

-pEaKTUBBI;

-IIepEYHU OCHOBHOM U JIOTIOJTHUTEIHHON YyUeOHOU JTUTEpPaTypPhl;

-BCIIOMOTaTEIbHOE 000PYI0BaHNE M HHCTPYKIIHH;

-OubmoTeuHbIN HOHI.

B Oubnmoreunsnii GoHa BXomAT y4yeOHUKH W ydeOHO-meronumueckue KomiuiekTel (YMK),
PEKOMEH/IOBAaHHBIE  WJIM  JOMYIIEHHbIE  JUISI  KCIOJNb30BaHUS B MPOQPECCHOHANBHBIX
o0pa30BaTeNbHBIX OPraHU3alMsIX, PEATU3YIOIUX 00pa30BaTEIbHYIO IPOrPAMMY CPEAHETO OOIIEro
obpazoBanus B npenenax ocsoeHust OIIOIT CITO na 6aze 0cHOBHOTo 00111er0 00pa3oBaHus.

B nporecce ocBoeHus mporpaMMsbl paszzaena «XUMHs» CTYAEHTbl HMEIOT BO3MOXHOCTD JI0CTyIa
K DJIEKTPOHHBIM YYEOHBIM MaTepHajaM 0 XMMHH, UMEIOLIUMCS B CBOOOJHOM JIOCTYIE B CETH
WNHTepHer (9NEKTPOHHBIM KHHTraMm, NpakTHKymMaMm, TectaMm, wmarepuanam EI'D wu  ap.)
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NEPEYEHBb YUYEBHbBIX U3JJAHU, MHTEPHET-PECYPCOB,
JOIOJHUTEJIbHOM JINTEPATYPBI
Jlna cmyoenmos
la6puenssa O.C., OctpoymoB W.I. Xumwust: y4eOHUK Ui CTYICHTOB NPOQeCcCHOHATBHBIX
o0pa3oBaTenbHbIX OpraHU3allHii, ocBauBaroX npodeccun u crnenuanbHoct CI10.— M., 2018.
Ia6puensu O.C., OctpoymoB U.I'. Xumus 115t ipodecCrii ¥ CeMaTbHOCTEH eCTECTBEHHO-HAYIHOTO
npoduis: yd4eOHUK JAJIsl CTYJEHTOB NMPO(ecCHOHANIbHBIX 00pa30BaTeIbHbIX OPraHU3aIMi, OCBAaUBAIOIINX
npodeccuu u cienuanbHocT CI1O0.— M., 2018.
I'abpuensn O.C. u ap. Xumus. [Ipaktukym: yue6Hoe nocoOue Ais CTyJEHTOB MPOoecCHOHATBHBIX
00pa3zoBaTeNbHBIX OpraHU3alni, OCBanBaOIMX npodeccuu u cnenuanbaoctu CI10.— M., 2017.
INabpuensan O.C u np. Xumus: nocobue s noAaroroBku k EI'D: yuebHoe mocoOue aiis CTYyJEHTOB
npoeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPTraHU3aIMid, OCBAMBAIOIIUX NPOPECCHU U CIEHUATBLHOCTH
CII0.—M,, 2017.
labpuensu O.C., JleicoBa I'.I'. Xumus. TecTwl, 3amaun U ymnpaxxHeHHUs: ydeOHOe mocobue s
CTYIGHTOB Tpo(ecCHOHANbHBIX 00pa30BaTENbHBIX OpraHu3alluii, OcCBaMBalOIUX MHpodeccun U
cnennanbpHoctu CI10.— M., 2017.
Epoxun IO.M., Kosanesa MN.b. Xumus ans npodeccuil M crnenuanbHOCTEH TEXHUYECKOTOo U
€CTECTBEHHOHAYyYHOro mpoduiel: ydyeOHHK A1 CTYJEHTOB MpOo(ecCHOHAIbHBIX 00pa30BaTENIbHbIX
opraHu3anuii, oceauBaromux npodeccun u cnenuansHoctu CI10.— M., 2017.

/na npenooasamens
06 oOpazoBanun B Poccuiickoit @enepanun: geaep. 3akon ot 29.12.2012 No273-D3(B pen.
®enepanbHbix 3ak0HOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013 Ne120-D3, 0102.07.2013 No203-D3
0125.11.2013Ne 317-@3, o1 03.02.2014 Nel15-®3 0105.05.2014 Ne84-D3,01 27.05.2014 Ne.135-03, ot
04.062014 Ne148-®3, c u3M., BHeceHHbIMU DenepanbHbM 3ak0HOM 0T 04.06. 2014 Neo 145 —D3, B pen.
Ot 03.07.2016, ¢ u3m. 0119.12.2016.)

ITpuka3 Munucrepctsa odpazoBanust 1 Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUU U3MEHEHUH B
[Ipuka3z MunuctepctBa oopazoBanust 1 Hayku PD ot 17.05.2012 Ne 413 “O6 yTBepxaeHUn
(benepaabHOro TOCYAapCTBEHHOT0 00pa30BaTeIbHOIO CTaHIapTa CPEAHEro (T0JIHOT0) O0IIero
o0Opa3zoBaHus .
ITpuka3 MunucrepctBa oopazoBanust u Hayku P® ot 31 nekabps 2015r. Ne 1578 «O BHeceHun
M3MEHEHUH B (efiepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT CPEIHETO OOIIETO
o0pa3zoBaHMsl, YTBEPKICHHBIN MpUKka3oM MuHucTepcTBa o0pa3oBanus U Hayku Poccuiickoit denepannn
oT 17 mast 2012 r. Ne413.
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[Tucemo JlenaprameHTa rocy1apCTBEHHON MOJIMTHKHU B chepe moAroToBKU pabouunx kaapos u [AI10
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHauu mo opraHu3aliy MoJIy9eHUs CPETHErO
o0miero o6pa3oBaHus B MpeJieax OCBOSHUSI 00pa30BaTeNbHBIX IPOrpaMM CPETHET0 MPOPECCHOHATBHOTO
oOpa3oBaHus Ha 6a3e OCHOBHOTO 00IIIero 00pa3oBaHus C y4eToM TpeOoBaHUi (penepanbHbIX
roCy/1apCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJIy4aeMOi Mpodeccuu UM CreunalbHOCTH
cpeaHero NpoQecCuOHaTBHOTO 00Pa30BAHUSY.

[IpumepHast ocHOBHasi oOpa3oBaTeNbHasi IporpaMmma cpeHero ooiiero oopazoBaHus, 0J00peHHAs
pemeHreM ¢eaepaabHOro yaeOHO-METOAMYECKOro 00beIMHEHHS 110 001IeMy 00pa30BaHuUIO (TIPOTOKOI
ot 28 urons 2016r. Ne2/16-3).

INa6puensu O.C., JIsicoBa I'.I'. Xumusi: kHUTA IS IpenioiaBareis: yued.-meTo1. mocodue. — M., 2012.
CnankoB A.u qp. Xumust 11 npodeccuii U CrenuaibHOCTeH TEXHUUECKOTo MPOuIIs (3JIEKTPOHHOE
npuioxenue). — M., 2017.

INa6puensu O. C. u ap. Xumus 1715 mpodeccrii v crenualbHOCTEeH TEXHUIECKOTO MPOoduiIs (3JIEKTPOHHOE
IIPUJIOKEHUE).

Hnmepnem-pecypcol
www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI TOphI»).

www.hemi.wallst.ru (OO0pa3oBarenbHBId CaUT IS IIKOJILHUKOB «XUMHSA).
www.chem.msu.su (DnekTpoHHas 6ubIMOTEKA 110 XUMHUU).
www.enauki.ru (MHTepHET-U3MaHHUE ISl yduTeliel «ECTecTBEHHBIC HAYKHY). www. lseptember.ru

(meTonuueckas razeta «llepBoe ceHTAOP»).

www.hvsh.ru (xypHan « Xumust B IIKOJIE»).

WWW.hij.ru (KypHAIT «XUMHS U KU3HDY).

www.chemistry-chemists.com (37eKTpOHHBIH KYpHAIT «XUMUKA H XUMUS).
OnextponHbli pecype «Lludposoii komtemk [TonMockoBbs»
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KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM JUCITATIINHBI

PesyabTaThl 00yyeHus

®opmMbI U METOAbI KOHTPOJIS
U OLIEHKHU Pe3yJIbTaTOB 00y4eHHs

* luunocmnuie:

-4yBCTBO TOPIOCTH W YBaXCHHS K HUCTOPUU U
JTOCTIDKEHHUSIM OTEYECTBEHHOW XUMHUYECKOW HAYKH; XUMHUYECKU
IPaMOTHOE TOBEACHHE B MPO(ECCHOHATBHOW NEATEIHHOCTH U B
ObITYy Tpu  OOpalmieHWH C XUMHYECKUMH  BEIICCTBAMH,
MaTepuaIaMy U MPOLeCCaMu;

-TOTOBHOCTH K MPOJIOJDKCHHUIO 00Pa30BaHUs U TOBBIIICHHUS
kB (puKanyu B U30paHHON MpodecCHOHABHOM AeSITEILHOCTH
00BEKTHBHOE OCO3HAHUE POJIH XUMUYCCKHX KOMITCTCHIIUN B 3TOM;

-yMEHUE  HCIOJIb30BaTh  JIOCTHDKEHUS  COBPEMEHHOMU
XUMHAYECKOH HAYKW W XUMHUYECKUX TEXHOJIOTUH ISl TTOBBIIICHUS
COOCTBEHHOTO HHTEIUICKTYalbHOTO pa3BUTHS B BBIOpaHHOU
poeCCHOHAIILHOMN JICATEILHOCTH.

Oxcnepmuoe Hab00eHue 3a
0esmenbHOCMbIO 00YUAIOUUXCA!
- 6 cumyayusx compyoOHu4ecmsa
- 6 cumyayusx Kongauxma
(HecmanOapmHol cumyayuu)
Ilopmeonuo

* Memanpeomemmnuwie:

-MCTIOJIb30BAHUE  PA3JIMYHBIX BUJOB  II03HABATEIbHOU
NCSATCIbHOCTH W OCHOBHBIX HHTEJUICKTYaJIbHBIX  OIEpaIyid
(moctaHOBKM 3a7aud, (GOpPMYIUPOBAHUSA THIOTE3, aHalu3a U
CUHTE3a, CpaBHEHUsS, OOOOIICHMS, CHCTEMAaTH3alli, BBISBICHUS
MIPUYHUHHO-CIIEICTBEHHBIX CBSI3EH, MOMCKA aHaJIOT OB,
(hopMyIIMpOBaHUS BBIBOJIOB) IS PEIICHHSI ITOCTABICHHOW 3a/1a4H,
MPUMEHEHHE OCHOBHBIX METOJOB I03HaHUs (HaOmoaeHus,
HAyYHOTO OJKCIIEPUMEHTA) Il HM3yYEHUS Pa3IMIHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOIMMOCTh CTAIKUBATHCS B MPOPECCHOHATBHON cdepe;

-MCIIOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB JJIS MOJTyYEHUS
XUMHYECKOH HH(pOpMaIu, yMEHHE OIEHUTh €€ JOCTOBEPHOCTH
JUIS  JIOCTMDKEHUS XOPOIIMX Pe3yIbTaTOB MPOo(hecCHOHANBHOM

cepe.

Oxcnepmuoe nHabo0eHue 3a
0esmenbHOCMbIO 00VUAIOUUXCA.!
- 6 cumyayusax compyoHuyecmsa
- 6 cumyayusix
KOHIUKMa/necmanoapmuotl
cumyayuu

* Ilpeomemnuie:

-popMupoBaHuEe TPEACTaBIEHUH O MecTe XHMHUU B
COBPEMEHHOM HAay4YHON KapTHHE MUpPA; MOHUMAHHUE POJIM XUMUU B
dbopMupoBaHUM Kpyro3opa H (QYHKIHOHAIBHOW TIpPaMOTHOCTH
YeJIOBEKA JIJIS PEIICHUS IPAKTUYECKUX 3a]1aY;

-BJIaJICHUE OCHOBOITOJIararoIUMH XUMHYECKUMH
MOHATUSAMH, TEOPHUSIMH, 3aKOHAMH H  3aKOHOMEPHOCTSIMH;
YBEPEHHOE  TI0JIb30BAaHUE XUMHUYECKOM TEPMHUHOJIOTHEH U
CHMBOJIKOM;

-BJIaJICHUE OCHOBHBIMH METOJAMH HAy4YHOI'O MO3HAaHUS,
WCTIONB3YEMBIMH B XUMHUHU:  HaOJIOJIEHUEM,  OIHCAHHUEM,
U3MEpEHUEM, IKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBSICHSITh
pe3yIbTaThl MPOBEICHHBIX OMBITOB M JIEJIaTh BHIBOJIBI; TOTOBHOCTH
U CIIOCOOHOCTh TPHUMEHATH METOJbl TO3HAHUSA TPU PEUICHUH
MPAKTUYECKHUX 33/1a4;

-popMupoBaHUE yMEHHUS J1aBaTh KOJMYECTBEHHBIC OICHKU
M TPOW3BOJUTH pacueThl MO0 XHUMHYECKHUM ¢dopMmyaaMm |
YpaBHEHUSIM;

-BJIAJICHUE TIPABWJIAMH TEXHHKHA OE€30MAaCHOCTH TpH

Oyenka pe3yn1bmamos 8blNOIHEeHUs.
mecmuposanus

KOHMPOAbHOU pabomul

0oMauiHe20 3a0anusl
NPAKMu4ecKo2o 3aHAmus
JnabopamopHou pabomol
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HCI0JIb30BAHUN XUMHUUYECKUX BEILECTB;

-c()OpMHUPOBAHHOCTH coOCTBEHHOM TTO3HITNHI o
OTHOIICHHIO K XUMHUYECKON MH(POPMALINH, ITOJTy4aeMO U3 pa3HbIX
HCTOYHUKOB.
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