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OenepanbHas pabodass mporpaMma MO0 y4eOHOMY MOpeaMery  «XUMUsD
(yriayOneHHbI ypoBeHbB) (IpeaMeTHas o0jacTh «ECTeCTBEHHO-HAYUHBIC MPEIMETHD»)
(mamee COOTBETCTBEHHO — MpOTrpaMMa IO XUMHH, XUMUS) BKIIIOYAET MOSICHUTEIBHYIO
3allUCKY, COJEpX)aHHe OOydeHUs, IJIAHHpPyEeMbIe pPe3yJabTaThl OCBOCHHUS MPOTPAMMBbI
N0 XMMHH, TEMATHYECKOE IUIAHMPOBAaHUE, MEpeueHb (KOAU(PHUKATOp) MPOBEPSEMBIX
TpeOOBaHWI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHON MPOTrpaMMBI
CpeJIHero o0IIero o0pa3oBaHUs U JIEMEHTOB COJICP)KaHUS 110 XUMHH.

[TosicHuTenpHas 3amucKka OTpaXkaeT OOIWE I W 3aJa4udl HU3y4YeHUs XHMUH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOCHUIOK K €€ W3YYEHHUI0 O0y4YaromUMHUCH,
MECTO B CTPYKType y4eOHOro IlaHa, a TakKe IMOAXOAbl K OTOOpY COJepiKaHWs,
K OIpEACNICHUI0 IUTAHUPYEMBIX PE3YJbTaTOB M K CTPYKType TEMaTHYeCKOro
TUTAHUPOBAHUS.

Copepxanue o00y4yeHHUsI PpaCKpbIBAE€T COJAEp)KATEJIbHbIE JIMHUM, KOTOpHIC
NpeaIaraloTcs i 00s13aTeIbHOTO U3YYEHHS B KaXKJIOM KJacce Ha YPOBHE CPEIHErO
o01iero oopa3oBaHus.

[Inanupyembie pe3yabTaThl OCBOCHHUSI TPOTPaMMBI IO XHUMHU BKJIIOYAIOT
JUYHOCTHBIE, METAlpeMETHBIC pe3yabTaThl 3a BeCh NEpuoa OOydeHHUs Ha ypPOBHE
cpeaHero oOmmIero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC JOCTIKEHHS O0ydJaromierocs
3a Kaxapli TO7 o0O0ydeHus. HaydHo-mMeromuueckod OCHOBOM [JIsi pa3paboTKH
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUSI MPOTPaMMbl MO XUMHH I YPOBHSI CPETHETO
o0111ero o0pa3oBaHus SBISIETCS CUCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

INOACHUTEJIBHAA 3AIINCKA

[IporpamMmma 1Mo XMMHM Ha YpOBHE CpPEIHETO 00IIero oopa3zoBaHHsl pa3paboTaHa
Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHOU
IporpamMMbl cpeHero odmiero oopazosanus, npeacrasieHHbXx B PT'OC COO.

XuMUsL Ha ypOBHE YIIIyOJIEHHOTO M3Y4YE€HUS 3aHHMAaeT BaKHOE MECTO B CHCTEME
€CTeCTBEHHO-HayqHOro oOpa3oBanms ydamuxcs 10 — 11 kmaccoB. M3yuenue npeamera,
peanuzyemMoe B yciaoBUaxX auddepeHupoBanHoro, npouiabHOro 00ydeHus, Ipu3BaHO
obecrnieunTh 00LIE00Pa30BaTENbHYIO U OOLIEKYIbTYPHYIO MOJTOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl aaNTaluu UX K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU
B COLIMYME, a TAKXe JIJIsl IPOAOJDKEHUs 00YUYEeHUs B OpraHu3ausax npodeccnoHalbHOTO
00pa30BaHusl, B KOTOPBIX XUMHUS SBISIETCSI OAHOM U3 IPUOPUTETHBIX JUCLHUILINH.

B mporpamme mo XuMuu Ha3zHaueHHE TpeaMeTa «XUMHsD TOTydaeT MOAPOOHYIO
MHTEPIIPETAUIO B COOTBETCTBUM C OCHOBoOMonararomumu nonoxenusmu OI'OC COO
0 B3aUMOOOYCJIOBIICHHOCTH LI€JIeH, COAEpKaHUs, pe3yJbTaTOB 00y4eHHUs! U TpeOOBaHUI
K YPOBHIO TOJATOTOBKH BBIMTYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTIOTCS CIIEAYIOIINE
BBITOJIHSAEMbIE TIPOTPaMMON 110 XUMUHU (QYHKIIMH:

— WH(OPMAIIMOHHO-METONYECKas,  pealu3alnus  KOTOpol  obecrmeunBaeT
MONydyeHNe TPEACTABICHUS O IMeJsIX, COJAEp)KaHWUHM, OOIIel CTpaTerud OOYyYeHHS,
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BOCIUTAHUS U Pa3BUTHUS O0YYarOIIMXCS CPEICTBAMH MpEeaMeTa, U3y4aeMOro B paMKax
KOHKPETHOTO MPOQUIIS;

— OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpPeJyCMaTPUBAET OIPEACICHUE:
MPUHITUIIOB CTPYKTYPUPOBAHUS U MTOCIIEIOBATEILHOCTUA N3YUCHH S y4eOHOT0 MaTepuana,
KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €r0 XapaKTePUCTHK; MOJIXO0JI0B K (OPMUPOBAHUIO
COZIepKaTeIbHOM OCHOBBI KOHTPOJS M OLEHKH 00pa3oBaTeNbHBbIX JOCTHXKEHUN
o0yyarouxcss B paMKax UTOTOBOM aTTecTaluu B (pOopMe €QMHOIro rocyAapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriyOJaeHHOTO U3YYEHUS] XUMUU:

— yCTaHaBIMBAaCT WHBApHAHTHOE TMPEIMETHOE COJEp)KaHue, O00s3aTeNbHOE
JUIA U3y4eHUs B paMKax OTICNbHBIX Mpouiel, mpeaycMaTpHUBaeT paclpeneieHue
U CTPYKTYpUPOBAHUE €r0 MO KJIAcCaM, OCHOBHBIM COJEPXKATEIbHBIM JIMHUSAM/pa3zesiaM
Kypca;

— JJaeT TNPUMEPHOE pachpelreseHue Yy4eOHOro BpPEMEHH, PEKOMEH]IyEMOro
JUISL U3yYEHUS OTAEIbHBIX TEM;

— MpejuiaraeT MPUMEPHYIO MOCIEA0BATeIbHOCTh U3yYeHUsl y4eOHOro Marepuaia
C YYETOM JIOTUKH MTOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBSI3EH;

— JJaeT METOAMYECKYI0 MHTEpPIpPETAlMI0 LEJNed W 3aJad HU3y4EHMs IpeaMmera
Ha YIIyOJEHHOM YPOBHE C yYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
obmiero oOpa3oBaHUs, COAECPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOW MpOTrpaMMBbI CpPEIHEro 00IIero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), & TAK)KE C y4ETOM OCHOBHBIX BHUJIOB
y4e0HO-TI03HABATENbHBIX JACUCTBUI OOydYaromIerocss MO OCBOCHHUIO COJAEpKaHUs
npeaMeTa.

[To BceM mo3uuusiM B MporpamMme MO XUMHUU MPEAYyCMOTPEHA MPEEeMCTBEHHOCTh
c o0ydeHreM XUMHUU Ha YPOBHE OCHOBHOTO 00IIEero 0opa3oBaHusl.

[IporpaMMma 1o XUMHHU CIY>KUT OPUEHTUPOM Il COCTABJICHUSI aBTOPCKUX paboumx
mporpaMMm. 3a TpeferlaMH YCTaHOBJICHHOW MPOTPaMMOM IO XUMHUHU 005S3aTeIbHOU
(MHBapUaHTHOM) COCTABJISIONICH CoAepX aHUs y4eOHOro mpeamera «XUMHUSD OCTaeTCs
BO3MO>XHOCTh BIOOPA €r0 BApUAaTUBHOW COCTABIISIONIEH, KOTOPAas T0JKHA ONPEesThCA
B COOTBETCTBHHM C HAIIPABJICHUEM KOHKPETHOr0 Mpoduiis o0yueHus. ABTopaMu pabounx
IPOrpaMM MOKET OBITh MPEIJIOKEH HMHOM MOAXOJl K CTPYKTYpPUPOBAHUIO Y4eOHOro
MaTepuana U IOCJIEeJ0BaTeIbHOCTU €ro M3y4eHUs, CBOE€ BHJIEHHME IyTed U CIOCOOOB
(GbopMUpOBaHUSI CUCTEMbl MPEIMETHBIX 3HAHUH, YMEHHHA HW BHUAOB Y4eOHOH
JeSATENbHOCTH, & TAaKXKE€ CHUCTEMBI CIIOCOOOB M METOAMYECKUX MPUEMOB MO PA3BUTHIO
Y BOCITUTAHUIO 00YyUYarOITUXCS.

B coorBerctBUM ¢ kKoHUENnTyanbHbIMU MoJokeHUs MU PI'OC COO o0 HazHaueHUH
peIMeTOB 0a30BOr0 M YIJIYyOJICHHOrO YpOBHEH B cucrteme audhepeHIIMpOBaHHOTO
oOydeHHsI Ha YPOBHE CpeIHEro oOIero oopa3oBaHus XUMHS Ha YPOBHE YIITYOJIEHHOTO
W3YYEHHUS] HaAIpPaBJIIEH HA pEAM3ALMI0 MPEEMCTBEHHOCTH C IOCIEIYIOIIUM 3TaroM
MOJTyYEHHUS] XUMUYECKOT0 00pa30BaHusl B paMKax U3ydeHHs CIIeUaIbHbIX €CTECTBEHHO-
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HAyYHBIX M XHMHYECKMX JIUCUMIUIMH B BYy3aX W OpraHu3alusix CpeaHero
npodeccuoHanbHOro o0Opa3zoBaHus. B 3Toil cBs3uM u3ydeHHe mnpeaMera «XUMHsD)
OPUEHTUPOBAHO MPEHMYIIECTBEHHO Ha PAaCIIMPEHHE W YIIIYOJIEHHE TEeOpPETHUYECKOU
U TMPAKTHYECKOW MOJATOTOBKH OOYYaOIIMUXCS, BBIOPABIIMX OIPEAEIICHHBIA MNPOQPHUIIb
OoOydeHHs, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIOIIETO MOJYYeHHUS] XHUMHUYECKOTO
oOpa3oBaHMsl B OpraHu3aiusax npohecCHoHaIbHOr0 00pa3oBanus. B cBeTe TpeboBaHuUiA
OdI'OC COO K mIaHHpyeMbIM pe3yJibTaTaM OCBOSHHS OCHOBHOM 0O0pa30BaTeJIbHOM
oporpaMmbl  CpefHero oOmiero o0pa3oBaHUS M3y4YeHHE IMpeaMera «XUMUs»
OPUEHTUPOBAHO TAKXKE€ HA PEUIEHUE 3aJad BOCIUTAaHWA M COLMAIBHOTO Pa3BUTHS
oOyuarouuxcs, Ha (OpPMUPOBAHHE Y HUX OOIICUHTEIEKTYalIbHBIX YMEHUH, YMEHUM
panoHanM3aly yueOHOro Tpyaa U 0000IIEHHBIX CIOCOO0B NEATENTbHOCTH, UMEIOIINX
MEXAUCIUTUTMHAPHBIN, HAATPEAMETHBIN XapakTep.

XvMHSI Ha YPOBHE YIJIyOJIEHHOTO H3Y4Y€HHUs BKIIOYAET YIIIYOJEHHbIE KYpChl —
«Oprannueckas xumusi» U «OOmas U HeopraHudeckas xumusi». [lpu onpeneneHuun
NOJAXOJOB K OTOOpPY M CTPYKTYpPHOM OpraHM3aluy COAEpKaHUS 3THX KypCOB
B MIPOrpaMMe MO XUMHUHU 3a OCHOBY NpHHATHI nojoxeHus ®PI'OC COO o pazmuuusax
0a30BOro U YriIyOJEHHOTO YPOBHEH M3yUEHHUS ITPEAMETA.

OcHoBy coaepkanusi KypcoB «Oprannueckas Xumus» 1 «O0111as 1 HeopraHudeckas
XUMHS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHWM M YMEHHWM, OTHOCSIIHUXCS
K 0a30BOMY YpOBHIO U3y4EHUS NPeAMETa. DTa CUCTEMA 3HAHUN TIOJTY4aeT OlpeIe€HHOE
TEOPETUUYECKOE JIOMOIHEHUE, ITO3BOJISIONIEE OCO3HAHHO OCBOUTD CYIIECTBEHHO OOJIbIINN
0o0BbeM (pakToJIOrMYecKoro Marepuana. Ha yriyOneHHOM ypoBHE HM3y4yeHUs IMpeaMeTa
obecrieyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMYEHUsI 00beMa 3HAHUM O XUMHUYECKUX
AJIEMEHTaX U CBOWCTBAaX MX COEJIMHEHMM Ha OCHOBE PACIIMPEHUS M YIrIyOJeHUs
NPEJICTABIIEHUA O CTPOEHUHU BEIEeCTBA, XUMHYECKOM CBA3M M 3aKOHOMEPHOCTSIX
NPOTEKAHMSI PEAKUUIN, PAaCCMATPUBAEMBIX C TOYKH 3PEHHUS] XMMHUYECKOM KHHETHKHU
1 TepMoAMHamMuKu. M3ydeHue nepuogmyeckoro 3akoHa u llepmoamyeckonl cucreMsbl
XUMHYECKHX JJIEMEHTOB Oa3uMpyeTcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHHYECKUX
IPEICTABICHUAX O CTPOSCHUHU aToMa. XUMHUUYECKas CBSI3b OOBSCHSETCS C TOUKHU 3PEHUS
HPHEPreTUYECKUX M3MEHEHUH MpH ee 00pa30BaHMM M Pa3pYLICHUU, A TAKKE C TOUYKHU
3peHusI MEXaHW3MOB ee¢ oOpa3zoBaHus. M3ydeHue THUIOB peaklHil JOMOJHSIETCS
dbopMupoBaHUEM TPEACTABICHUN 00 3JIEKTPOXMMHUYECKUX MPOIEccax M AJIEKTPOIHU3e
pacIulaBoB M pacTBOPOB BEILIECTB. B Kypce OpraHn4ecKod XMMHH P PACCMOTPEHUH
PEaKIMOHHOW CHOCOOHOCTH COEAMHEHUN yaenseTcss 0co00e BHHMaHHUE BONpPOCam
00 3JEeKTPOHHBIX 3P (eKTax, O B3aMMHOM BIUSHUM ATOMOB B MOJIEKYJIaX U MEXaHU3Max
pEaKIuid.

Oco0oe 3HaYeHHE MMEET TO, YTO Ha COJAEPKaHUE KYpCOB XUMHUH YIIIYOJEHHOIO
YPOBHS M3YYEHHS JJIsl KJIACCOB OIpPEAEJICHHOro mpoduis (TIaBHBIM 00pa3oM Ha HX
CTPYKTYPY H XapaKTep JOMOJHESHHH K 00IIel cHucTeMe IMPEAMETHBIX 3HAaHWH ) OKa3bIBAOT
BJIMSIHUE CMEXHbIE npeaMeThl. Tak, HanpuMep, B COAECPKAHUU MPEAMETA IS KJIaCCOB
XUMUKO-(Pu3ndeckoro npoduis 00IbII0e 3HAYCHUE OYIYyT UMETh JIEMEHTHl y4eOHOTO
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Marepuaia o obuieit xumuu. [Ipu u3ydeHun npeaMera B JaHHOM Cilydae akieHT OyaeT
clieJaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUl B XUMUU
U B (U3HKE: aTOMHO-MOJIEKYJISIpHAs TeOpus (MOJIEKYIISIpHAsI TEOpUsl B (PU3UKE), 3aKOHBI
COXPAHEHHUsI MACcChl U DHEPTUH, 3aKOHBI TEPMOJNHAMUKH, JIEKTPOJIN3A, IPEACTABICHUS
O CTPOEHUH BELIECTB U IPYTrOE.

B comepxanuu mpenMera s KJIACCOB XHMHMKO-OMOJOTMYECKOro Mpodus
OOoNbIIMI  yACNbHBIA Bec OyneT WMETh OpraHuyeckas Xxumus. B sTom ciyuae
IPEIOCTABISETCSI BO3MOXKHOCTD /7151 00Jiee 0OCTOSATENBHOTO PACCMOTPEHUSI XUMUYECKON
OpraHu3allii KJIETKH KaK OMOJIOTMYECKOM CHCTEMbI, B COCTaB KOTOPOM BXOJST,
K TpUMEpPY, TaKhe€ CTPYKTYpHbIE KOMIIOHEHTbI, KaK JMMOHUIAbI, OEJIKH, YIJIEBOBI,
HYKJIEMHOBBIE KHCJIOTBI W Apyrue. llpy 5TOM 3HaHMS O COCTaBeé M CBOWCTBax
MIPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHUX BEUIECTB CIYXKAaT OCHOBOU
JUTSL U3y4EHHUS CYIIHOCTHU MPOIecCOB (POTOCUHTE3A, JbIXaHUs, TUIEBAPECHHUS.

B nnane ¢GopMmupoBaHHS OCHOB HAy4YHOTO MHMPOBO33PEHHMS, OCBOCHHUS
OOIIIEHAayYHbIX METOJOB IMO3HAHUS WU OMNBITa MPAKTUYECKOTO MPUMEHEHHUS HAyIHBIX
3HaHWM W3y4eHUe TpenMera «XuMHUs» Ha yrIyOJeHHOM YPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C YYEOHBIMM MpEAMETAMH, BXOASIIMMU B COCTaB
npeaIMeTHbIX oOsacteld «EcTecTBeHHO-Hay4dHBIEY», «MaremaTuka U HHPOPMATHKA»
u «Pycckuii s3bIK U IUTEpATypay.

[Ipu n3ydyenun yueOHOro rnpeaMera « XUuMHUsD Ha YIiyOJeHHOM YpOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOI'O M cpeaHero odmiero oopasoBanus (Ha 6a30BOM ypOBHE), 3aadcit
NEPBOCTENIEHHOM 3HAYUMOCTH ABIIAeTCA (DOPMHPOBAHHME OCHOB HAyKH XUMHH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW JIeATEIbHOCTH YEJIOBEKa
Y OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KyNbTYyphl. Pelienne 3Tol 3aauu Ha yriyOJeHHOM
YPOBHE U3Y4YEHU MPEIMETA MPEAINOIaracT peajin3aluio TaKUX LEJIeH, Kak:

dbopMupoBaHUE TIPEICTABICHUM:

0 MaTepUAJIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTIX W MO3HABAEMOCTH SIBJICHUU
IIPUPOABI, O MECT€ XMMHUU B CHCTEME ECTECTBEHHBIX HAYK M €€ BeAyled PO
B O0ECleUeHUH YCTOWYMBOTO pa3BUTHS UYEJIOBEUECTBA: B pEIICHUU Mpodiem
HKOJIOTMYECKOM, SHEPreTUYeCKON W MUIIEBOM O€30MacHOCTH, B Pa3BUTUH MEIMIIMHBI,
CO3JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHHKOB DJHEPruM, B 0OeCleueHUuu
pPalMOHAILHOTO MPUPOJIONOIb30BaHMs, B (DOPMUPOBAHUM MHUPOBO33PEHUSI M 0OIIeH
KyJIbTYpbl YEJIOBEKa, a TAKXKE HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIAHOM CPELIE;

OCBOCHUE CHUCTEMBlI 3HAHUM, JIEKAUX B OCHOBE XMMHMYECKOM COCTABJISIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa: (yHIaMEHTAIbHBIX MOHSATUN, 3aKOHOB M TEOpUI
XUMHH, COBPEMEHHBIX NPEACTABICHUN O CTPOCHHWM BEIIECTBA HA PAa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJICKYJSIDHOM, HAAMOJEKYJSIPHOM, O TEPMOAMHAMUYECKUX
U KMHETUYECKUX 3aKOHOMEPHOCTSX IMPOTEKaHUS XUMHUUYECKUX PEAKLUNA, O XUMUYECKOM
pPAaBHOBECUH, PAacTBOpaX W JAMCIEPCHBIX CHUCTEMax, 00 OOMIMX HAy4HBIX MPHUHIUIAX
XUMHUYECKOT0 IPOU3BOJCTBA;
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dbopMupoBaHUE y OO0YYaIOIIUXCS OCO3HAHHOI'O TMOHUMAHMS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUM M1 OOBSICHEHHUS KIIOUEBBIX HJed U mpobdiieM
COBPEMCHHOW XHWMHH, UIsI OOBSICHCHHS W IIPOTHO3WPOBAHMS SIBJICHHM, WMEIOIINX
€CTECTBEHHO-HAYYHYIO; TPAaMOTHOT'O pelIeHUs MpoOJieM, CBA3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHUS, AaHAIN3a U OLEHKU C TO3UIMN SKOJOTHYECKON 0e30MacHOCTH
MOCJIC/ICTBUN OBITOBOM W TIPOU3BOJICTBEHHOM [EATEIHHOCTH YEJIOBEKa, CBS3aHHOM
C XUMHUYECKUM TTPOU3BOJICTBOM, UCTIOJIB30BAHUEM U MEepepadOTKOM BEIIECTB;

yrayOJaeHue TMpeACTaBICHUN O HAyYHBIX METOJIaX TIMO3HAHMS, HEOOXOIMMBIX
JUIsl TIpUOOpPETEHUsT YMEHHWI OpPHEHTHPOBATHCI B MHUPE BEIIECTB W OOBSICHCHUS
XUMUYECKUX SIBIICHUN, MUMEIONIMX MECTO B MPUPOJE, B MPAKTUUYECKOU NEATCTHLHOCTH
Y TIOBCETHEBHOM KU3HH.

B niane peanuzanuu nepBoodepeAHbIX BOCIIUTATEIbHBIX U Pa3BUBAIOIINX (PYHKITUI
LEJIOCTHOM CUCTEMBI CPETHET0 00IIero 00pa3oBaHusl MPU U3YUYECHUU MTpeaMeTa « XUMUSD)
Ha YriyOJIGHHOM YPOBHE OCOOYIO aKTyaJIbHOCTh NMPHUOOPETAIOT TaKUE LIeNd U 3aj]layu,
KaK:

BOCIUTaHUE YOCKICHHOCTH B TI03HABAEMOCTH SBJICHUN TPUPOJIBI, YBaXCHUS
K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPETUYECKUX M TPHUKIATHBIX HCCIIEI0BaHUI
B XUMUH, (POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIIMM K OOYUYEHUIO M TMO3HAHUIO, CIOCOOHOCTEM K CAaMOKOHTPOJIIO
¥ CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIICUEIOBEYECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, WHTEIUICKTYallbHBIX W TBOPYECKHUX
crocoOHocTel oOydarouuxcsi, (GpopMHUpOBaHUE Yy HUX CO3HATEIBLHOTO OTHOIICHUS
K CcamM000pa30BaHUI0O U HENPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBUIO YCHEUIHOMN
npodeccuoHaIbHON W OOIIECTBEHHOW JIESITEIIBHOCTH, OTBETCTBEHHOT'O OTHOILICHMS
K CBOEMY 3/I0pPOBbIO M TOTPEOHOCTH B 3[I0pPOBOM 00pase KU3HU;

dbopMupoBaHUE YMEHHI M HABBIKOB PAa3yMHOTO TMPHPOIOIOIH30BAHUS, PA3BUTHE
DKOJIOTHYECKOW  KYJIbTYpPhl,  NPUOOpETEHHWE  OmbITa  OOIIECTBEHHO-TIOJE3HON
AKOJIOTUYECKOU JIeSITEIbHOCTH.

OO61iee 4KCIIO YacoB, PEKOMEH/IOBAHHBIX JJI U3YYEHUS XUMHUH Ha YriyOJIeHHOM
ypoBHe, — 204 yacoB: B 10 kiacce — 102 gaca (3 gaca B Hezeno), B 11 kmacce — 102 gaca
(3 yaca B HezeIIO).
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COJEPXXAHUE OBYYEHUA

OPI'AHUYECKAS XUMUA

Teopernyeckue 0OCHOBbI OPraHUYECKON XUMUM

[Ipenmer M 3HaYeHUE OPraHUYECKOHM XMMHUU, MPEACTABICHHE O MHOr000pa3uu
OpPraHUYECKUX COCTUHECHUMU.

DNEeKTPOHHOE CTPOECHUE aToMa YriepoJa: OCHOBHOE U BO30YKIEHHOE COCTOSHHUS.
BajieHTHBIE BO3MOXHOCTM aToMa yriepoga. XHUMHUYECKas CBS3b B OPraHUYECKHUX
coequHeHUAX. Tumbl THOPUIAM3AUKM aTOMHBIX OpOuTaneil yriaepoma. MexaHU3MBI
o0pa3oBaHUs KOBAJICHTHON CBs3u (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN). THIIbI
MEePEKPBIBAHKS ATOMHBIX OpOUTaNeld, -1 -cBsi3u. OIMHApHAs, JBOMHAS U TPOHHAS CBA3b.
CrniocoObI pa3pbiBa CBsI3€il B MOJIEKYJIaX OpraHu4eckux BemiecTs. [lonarue o cBoOOAHOM
paaukaie, Hykieoduiie u s5ekTpodue.

Teopust cTpoeHHsi opraHnyeckux coennHeHuid A.M. ByriepoBa U COBpeMEHHBIE
MPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHHE TEOPUH CTPOEHUS OPraHHUYEeCKUX
coequHeHUN. MoJeKysipHble U CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIC (HOPMYIIBI
Pa3IUYHBIX BUAOB: Pa3BEPHYTAsI, COKpAIIEHHAs, CKEJIETHAS.

N3omepus. Buasl n3oMepun: CTpyKTypHAsl, IPOCTPAHCTBEHHAS.

DnekTpoHHbIE 3(Q(PEKTH B MOJIEKYIaX OpraHUuYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN d(DPEKTHI).

[IpencraBienne o0  KiIacCUPUKAUKM  OpraHUYecKuX  BemiecTB.  [loHsTHe
o ¢yukmoHanpHOM rpynme. I'omonorus. I'omomorndeckue psiabl. CucTeMaruyeckas
HOoMeHKNaTypa opranndeckux coenuHenuit (IUPAC) u TpuBmanbHble Ha3BaHUA
OTAEIBHBIX IPEACTABUTETIEH.

OcoOeHHOCTH M KJIacCHU(pUKALMS OpPraHMYecKuX peakuuil. OKUCIUTETbHO-
BOCCTaHOBUTEJILHBIC PEAKIIUHA B OPTAHUYECKON XUMUHU.

OKCHNEpUMEHTAIbHBIE METOJbl HM3YyYEHHS BEUIECTB M MX [PEBpALICHUN:
O3HAKOMJICHHE C 00pasllaMy OpraHMYeCKHX BEIIECTB M MaTepHajlaMd Ha MX OCHOBE,
OMBITHl [0 MPEBPAIICHUIO OPraHWYECKUX BEUIECTB IPU HarpeBaHUU (MJIABJICHUE,
00yriMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE MOJIEINICH MOJIEKYJI OPTraHUYECKUX BEIIECTB.

Yriesoaopoasbl

Ankanbl. ['omonornueckuid psj ankaHoB, oOmas Qopmysna, HOMEHKIATypa
U HU30MepUsd. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKaHOB,
sp3-rubpuansandss aTrOMHBIX OpOMTaled yriaepojaa, o-CBsi3b. (PU3HYECKHE CBOMCTBA
AJIKAHOB.

XHAMUYECKUE CBOMCTBA  QJKAaHOB: PEAKIUU  3aMEUIEHUs, HW30MEpHU3alNH,
JErUIpUPOBaHNUs, IUKIN3AUHU, TUPOIN3a, KPEKUHTa, TOPEHHUSL.

Haxoxnenue B mpupoae. CriocoObl MOMy4eHHs] U IPUMEHEHHE aJIKaHOB.

[Huknoankanel. O6mias ¢opmyna, HOMEHKIaTypa u wuzomepus. OcoOeHHOCTH
CTPOEHUS U XUMUYECKHX CBOWCTB MaJbIX (LIMKJIOMPOMNAH, HUKIOOYTaH) U OOBIYHBIX
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(LIMKJIONIEHTaH, IUKIOTeKCaH) IUKIoalKaHOB. CrocoObl MOJIydeHUSI UM MPUMEHEHHE
LAKJIOAJKAHOB.

Ankensl. ['oMonorumyeckuii psj ajakeHoB, obOmias QopMmyrna, HOMEHKJIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AIKEHOB, SP’-THMOpHIM3aLus
aTOMHBIX opOuTaneil yriepoga, G- W 7-CBA3U. CTPYKTypHass U TeoMeTpuyecKas
(umc-Tpanc-) nzoMmepusi. PU3HUECKUE CBOMCTBA AJIKEHOB.

XVWMHMYECKUE CBOMCTBA: PEAKUMU IPUCOCIWHEHHUS, 3aMELICHUS B OL-IIOJIOKEHUE
IIpY JBOMHOW CBsI3M, IOJMMEpU3alud W OKucieHusa. IIpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakIuy Ha JBOMHYIO CBSI3b.

Crioco0bI osTyyeHus: ¥ MPUMEHEHHUE alTKEHOB.

Ankanuensl. Kiaccudukarus ankagueHOB (CONPsOKEHHBIE, H30JMPOBAHHBIC).
OCOOEHHOCTH 3JIEKTPOHHOI'0 CTPOCHUS U XMUMUYECKUX CBOMCTB COMNPSKEHHBIX JUEHOB,
1,2- u 1A4-npucoenunenue. Ilonmumepusanuss CoOnpsbKeHHBIX AUEHOB. CrocoObl
MOJIYYEHUS U IPUMEHEHHE AJIKAJUEHOB.

Anxusbl. ['oMoyiorMueckuil psii amKUHOB, 00IIas ¢opMmyrna, HOMEHKJIATypa
U H30Mepus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB,
Sp-rudpuan3aIys aTOMHBIX opOouTaiel yriepoja. @u3nyeckre cBOMCTBA aJTKUHOB.

XVMMHMYECKUE CBOWCTBA: PEAKIIMK PUCOEIUHEHMS, TUMEPU3ALINN U TPUMEPU3ALINH,
OKHCIICHUsI. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYKO TPOWHYIO CBSI3b.
KauecTBeHHBIE peakMy Ha TPOWHYIO CBSI3b.

CriocoObl moyueHus U MPUMEHEHUE aJIKUHOB.

ApomMaruueckue yriaeBoaopobl (apeHsl). ['oMojoruyeckuid psja apeHoB, oOuias
dopmyna, HOMEHKJIATypa U HU30MepHs. DJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyIbl OeH30ma. Pu3nyecKknue CBOWCTBA apeHOB.

XUMHUYECKUE CBOWCTBA OEH30Jla M €ro TOMOJIOIOB: pEaKIUh 3aMEIICHUs
B OEH30JIbHOM KOJIbLIE M YIJIEBOJAOPOAHOM pajJMKalle, PEakUUd TMPUCOCIUHEHHUS,
OKHCIIEHMEe ToMOJIOTOB OeH3ona. IlpencraBieHne 00 OpHEHTHUPYIOLIEM JIEHCTBUU
3aMecTuTeneil B OEH30JbHOM KOJbIE Ha TMpUMEpPe QJIKWIbHBIX PaJUKaIOB,
KapOOKCUIbHOM, TUAPOKCUIBHON, aMUHO- M HUTPOTPYIIIIBI, aTOMOB T'aJIOT€HOB.

OcoOeHHOCTH XUMUYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona.

CniocoObl Toy4yeHus U MPUMEHEHHUE apOMATUYECKHUX YIIIEBOI0POIOB.

[Mpuponusenii ra3. IlomyrHeie HedTsHbIe Ta3pl. HeTh M ee NpPOUCXOKIACHHE.
KaMeHHBII yrosib v MpOAYKTHI €r0 MepepadoTKH.

CnocoObl  mepepaboTku  HeTH:  TMEperoHka, KpEeKUHT  (TepMHUUYECKH,
KAaTaJIUTUYECKU), puPopMuUHTr, nuponu3. llponykrsl mnepepaboTku HedTH, HX
PUMEHEHUE B TPOMBIIIVIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXAY Pa3IMUYHBIMU KJIACCAMHU YIJIEBOAOPOIOB.

DJIEKTPOHHOE  CTPOCHHME  TaJOTE€HIPOM3BOJIHBIX  YIVIEBOAOPOAOB. Peaknnm
3aMEIIeHUs rajJoreHa Ha rTuApoKcorpynmny. JleicTere Ha raJloreHIpoOu3BOIHbIE BOJHOTO
U CIUPTOBOIO pacTBOpa MLIeIo4Yd. B3aummonelcTBHE IUTAIOr€HAJIKaHOB C MarHueM
U 1UHKOM. lcnonb30BaHKMe ranoreHnpou3BOJHBIX YIIIEBOAOPOAOB B OBITY, TEXHHUKE
Y TIPU CUHTE3€ OPraHUYECKUX BEILIECTB.
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DKCnepUMEeHTAIbHbIE METOAbl U3YUYEHUs BEUIECTB U MX MPEBpAILEHUN: U3ydeHUE
(bu3MUEeCKMX CBOMCTB YIJIEBOJOPOAOB (pacTBOPUMOCTH), KAUE€CTBEHHBIX pEaKIUN
YIIIEBOJOPOIOB Pa3IMUHBIX KiIaccoB (0OecrBeyMBaHUE OpPOMHOW WIIM MOJAHOW BOJBI,
pacTBopa TIepMaHTaHaTa Kajus, B3aWMOCHCTBUE alleTHJICHA C aMMHUAYHBIM PacTBOPOM
okcuga cepeodpa(l)), kauecTBeHHOE OOHAPYKEHUE YIIepo/ia U BOJAOPO/ia B OPraHUUECKUX
BEIIECTBAX, TONy4YeHHE OTHJIEHA W W3YYCHHE €ero CBOWCTB, O3HAKOMIICHHE
¢ komtekiusimMu «HedTe» u «Yromp», ¢ 00pa3amu 1miacTMacc, KayduykoB U PE3UHBI,
MOJIEITUPOBAHIE MOJIEKYJ YTIIEBOJOPOIOB U TaJIOT€HITPON3BOIHBIX YIIIEBOIOPOIOB.

Kuciaoponcoaepxamue opranu4eckue coeAUHEHUA

[IpenenvHble 0nHOATOMHBIE CIUPTHL. CTpoeHHEe MOJIEKY] (Ha MpUMepe MeTaHosa
u 9rtaHona). I'omonormueckuil psia, obmas ¢opmyna, H30MepHUs, HOMEHKIATypa
u kiaccudukanus. dusnueckue CBOMCTBa MpeNeTbHBIX OIHOATOMHBIX CIIUPTOB.
Bonopoansie CBA3M MEXKY MOJIEKYJIaMU CITUPTOB.

XHAMUYECKUE CBOWCTBA: PpEAKUMU 3aMEIICHUS, Jeruaparanuu, OKHUCICHUS,
B3aUMOJICMCTBHE C OPraHMYECKMMH M HEOPraHUYECKMMHU Kucnotamu. KadecTBeHHas
peakuuss Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE A3TaHOJIAa M METaHOJa HAa OpPraHu3M
yenoBeka. CriocoObl MOIY4eHHs U IPUMEHEHUE OJIHOATOMHBIX CIIUPTOB.

IIpocteie 3¢upbl, HOMeHKIaTypa u u3oMepus. OcoOeHHOCTH (PU3MUECKHUX
Y XUMHUYECKUX CBOKCTB.

MHOroaroMHbI€ COUPTHI — ATUJIEHTJIUKOIIb U IIULEepruH. DU3nYecKue 1 XUMUYECKHE
CBOMCTBA: peakuun 3aMeNIeHUs, B3aUMOJICHCTBHE c OpraHUYECKUMH
M HEOPraHWYECKHMH KHCJIOTaMM, Ka4E€CTBEHHAs PEaKIUs HA MHOTOATOMHBIE CIUPTBHI.
JlelicTBue Ha opranusm 4enoBeka. CrocoObl MOTy4yeHUs U TPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aUMHOE BIMSIHUE THIPOKCOTPYIIBI M O€H30JIbHOTO
snpa. dusmdeckue cBoicTBa (eHona. OCOOSHHOCTH XHMHUYECKHX CBOMCTB (peHoIa.
KauectBennnie peakuuu Ha ¢(enon. TokcuuHocTs (enona. CrnocoObl MOMydeHUs
U TipuMeHeHue gpeHona. @eHonapopmanbaeruisas cModa.

KapOoHunbHbIE COEMHEHUS — albJETUJbl U KETOHBI. DJEKTPOHHOE CTPOECHUE
KapOOHWIBbHOM Trpymnmbl. ['oMonornyeckue psiibl anbAETUAOB M KETOHOB, O00IIas
dbopmyna, u3oMepHs 1 HOMEHKIaTypa. Ou3nyecKue CBOWCTBA allbACTHAOB U KETOHOB.

XHAMUYECKUE CBOMCTBA albJICTMIOB U KETOHOB: PEAKUUHA NPUCOCIUHEHUS.
Oxucnenue aipJIeruoB, KAUYeCTBEHHbIE peakUUU Ha aimbAerujibl. CrocoObl MoaydeHus
Y IIPUMEHEHUE aTbJETUI0B U KETOHOB.

OnHOOCHOBHBIE MpefeNbHbIE KapOOHOBbIE KHUCIOTBL. OCOOEHHOCTH CTPOCHMUS
MOJIEKYJ KapOOHOBBIX KHUCIOT. M3omepuss u HomeHkinatypa. dusmyeckue cBOHCTBA
OJTHOOCHOBHBIX TpEAETbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3U MeXay
MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XVWMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOWMCTBA, PeaKIusl ATepUPUKALNU, pPEaAKIINU
C YY4aCTHUEM YIJIEBOAOPOAHOTO pauKaa.

Oco0eHHOCTH CBOMCTB MYypaBbUHOW KUCIIOTHI.
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[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CJIOXKHBIX dpupax.

Muoroo6pa3ue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWMCTB HEMpPEACIbHBIX
U apOMaTUYECKUX KapOOHOBBIX KUCJIOT, TUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX
kuciot. [IpeacraBuTenu BHICIIMX KapOOHOBBIX KUCJIOT: CTEAPUHOBAsSI, MATbMUTUHOBAS,
OJIeMHOBasi KUCJIOTHI. CIIOCOOBI MOTYyYEeHUS U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxuble »¢upsl. ['omonormueckuii psg, oOwmwas Qopmyna, uU3oMepHUs
M HOMEHKJarypa. @Du3nyeckue U XUMHUUYECKHE CBOMCTBA: THUAPOIU3 B KHUCIOU
Y LIECJIOYHOM Cpelie.

Kupel. Ctpoenue, QPu3MUeCKHUe M XUMHYECKHUE CBOMCTBA KUPOB: THIPOJIU3
B KHUCJION U menoyHoi cpene. OCOOCHHOCTH CBOWCTB JKHPOB, COAEPKAIIUX OCTATKH
HeTpeeTbHBIX KUPHBIX KUCTOT. JKUPBI B MPUPOJIE.

MpbL1a Kak COJTU BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHUE.

OO6mrast xapakTtepucTuka yriaeBoaoB. Knaccudukammsi yrieBogoB (MOHO-, JIH-
U TIOJIMCAXaPU/IbI).

MoHocaxapubpl: TIOK03a, (pykTo3a. Puznyueckre CBOWCTBA U HAXOXKJIECHUE
B npupoze. PoTocuHTE3.

XHMMHUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMK C YYaCTUEM CIIUPTOBBIX U aJlbJIETHUIHOM
rpymnin, COUPTOBOE U MOJIOUHOKHCIIOE OpokeHue. [IpuMeHenne ritoko3bl, ee 3HauYeHue
B JKU3HEEATEILHOCTH OpraHu3Ma.

Jlucaxapuapl: caxaposa, MajabTo3a. BoccTaHaBIMBAIOIIME W HEBOCCTAHABIMBAIOIINE
nucaxapuabl. ['maponus nucaxapuaoB. Haxoxaenue B pupoie U NpUMEHEHNE.

[Tonucaxapunapl: Kpaxmani, INIMKOTeH M Leioio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmajsa, IJIMKOreHa M LeJUTt0103bl. DPU3NYecKre CBOMCTBA KpaxMalla M LEJUTFOJIO3bI.
XUMHUYECKHE CBOWCTBA KpaxMalia: THAPOJIM3, KAYECTBEHHAas peaKUuus C HOIOM.
XUMHUYECKUE CBOWCTBA LEUIIOJIO3bl: THAPOIU3, MOJNydeHHE 3S(PUPOB IEIUTHOJIO03bI.
[TorsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETIK).

OKCIEpUMEHTAIbHBIE  METOJIbl HM3YyYEHHsS BEUIECTB U MX [PEBpAlICHUN:
pPacTBOPUMOCTh Pa3IUYHBIX CIHUPTOB B BOJIE, B3aMMOJIEUCTBHE 3TaHOJA C HATPUEM,
OKHCJIEHUE JTUJIOBOTO CHUPTAa B albJIETHU]I HAa PACKaJICHHOW MEIHOW MPOBOJIOKE,
OKHCJIEHME JTWJIOBOIO CHOUPTAa JIUXPOMATOM Kaius (BO3MOXKHO MCIOJIb30BAaHHE
BUJICOMATEpUAJIOB), KAuYE€CTBEHHBIE pEAaKIMM Ha albJeruibl (C TUIPOKCHUIIOM
muammuHcepeOpa(l) u ruapokcumom menu(ll)), peakumsi rmIepuHa ¢ THIAPOKCHIOM
meau(Il), xumuyeckne CBOMCTBA pPACTBOpPAa YKCYCHOM KHCIOTHI, B3aWMOJEHCTBUE
pacTBOopa moKo3bl ¢ TuapokcuaoM Mmenu(Il), B3ammomelcTBue Kpaxmaljia C HOJOM,
pelieHue PKCIePUMEHTAIBHBIX 3a1a4d 1o TemaM «Crupthl U (eHonb», «KapboHoBbie
KHCIOTHI. CII0KHBIE 3PUPBD».

A3o0Tcoaep:kaniue OpraHnvecKue coeJuHeHUsI

AMHUHBI — OpraHWYecKHe IPOM3BOJHBIC amMmuaka. Kiaccudukaiys aMHHOB:
anmdpaTHYeCcKue U apoMaTHYECKHUE; NEPBUUYHbBIC, BTOPUUHBIE U TpeThuuHbie. CTpoeHUE
MOJIEKYJ, oOmias QopMmyna, u30Mepusi, HOMEHKiIarypa W (U3HMYECKHE CBOMCTRBA.
XUMHUYECKHE CBOMCTBA alM(PaTHICCKNX aMHUHOB: OCHOBHBIE CBOMCTBA, aIKUJIMPOBAHUE,
B3aUMOJIEMCTBHUE MEPBUYHBIX AMUHOB C a30TUCTON KUCIAOTOU. COJIN aKHIaMMOHUS.

11
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AHWIMH — TPEJICTaBUTEIb aMHUHOB apoMaThueckoro psjaa. CtpoeHwe aHWIMHA.
B3anMHOe BiMsiHHME TPYIIT aTOMOB B MoJjieKysie aHuInHA. OCOOCHHOCTH XHMHYECKUX
CBOMCTB aHWINHA. KaueCcTBEHHbIC pEaKIIU HA aHWUJIKH.

Cnoco0ObI TOJTy4eHus U MpUMEHEHHe an(aTuyeckux aMuHoB. [losrydenue anuinHa
U3 HUTPOOEH30a.

AmuHokucnotel. Homenknarypa u  usomepus. OTAenbHbIE NPEACTABUTEIN
0-aMUHOKHCIJIOT: TJUIIMH, aJlJaHuH. Pu3ndyecKkue CBONMCTBA aMUHOKHMCIOT. XMMHUYECKHUE
CBOMCTBA aMHMHOKHCJIOT KaK aM{pOTEpPHBIX OpPraHUYECKUX COCAWHCHHM, PEaKIIHs
MOJIMKOHCHCAIIUKM, O0Opa3oBaHME TICNTHUIHOM CBs3W. buonormdyeckoe 3HauYCHHE
aMUHOKUCJIOT. CHHTE3 U TUAPOIIU3 MENTHIOB.

benku kak npupoaHbie noauMmepsl. [lepBuuHas, BTopuyHas U TpeTUYHAs CTPYKTYypa
O0enkoB. XWMHUYECKHE CBOMCTBAa OCJIKOB: THAPOJIU3, JACHATyparus, KauyeCTBEHHBIC
peakIuy Ha OeJIKH.

DKCHEPUMEHTAIbHBICE METOJbl H3Yy4YE€HUs BEHIECTB MW WX IPEBpaLlCHUM:
pacTBopeHHe OETKOB B BOJIE, /ICHATYpalys OSIKOB MPH HArpeBaHUHU, I[BETHBIC PEAKITUN
Ha O€JIKM, pelIeHUuE HSKCICPUMEHTANBHBIX 3aad MO0 TeMaM «A30TCoAepKallue
OpraHUYECKHE COEAUHEHUD U «Pacro3HaBaHne OpraHnueCKUX COCIMHEHUI.

BbicokoMoJieKy IsIpHbIE COeTUH eHHsl

OCHOBHBIE TIOHSITUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPU3AIINN, CPEAHS MOJIEKYJIsIpHas Macca.
OCHOBHBIC METOJBI CHHTE3a BBICOKOMOJICKYIIIPHBIX COCIWHCHWA — TTOJMMEpPU3AIIHS
Y TIOJIMKOHICHCAIIHSL.

[lomumepubie  Marepuanel.  [lmactmMaccel  (MOJAMATUIICH,  MOJUIPOIHIIECH,
MTOJIMBUHIITXJIOPH/I, MOJINCTUPOII, MOJIMMETUIIMETAKPUJIAT, MOJINKApOOHATHI,
nonudTUICHTepedTanar). Y unusanus u nepepaboTKa ImIacTHKa.

DnacToMephl: HATYypaJlbHBIH KaydyyK, CHUHTETHYECKHE Kaydyku (OyTaaueHOBBI,
XJIOPOIIPEHOBBIN, U30IIPEHOBBIN). Pe3uHa.

Bosnokna: HaTypanbHble (XJIOMOK, IIEPCTh, IIENK), HMCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCaH ).

OKCnepUMEHTAIbHbIE METOJbl HW3YYEHMs] BEIIECTB M HUX [PEBPAILCHUN:
O3HAKOMJICHHE C OO0pa3llaMH NPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4dyKOB, pEIIEHUE HKCIIEPUMEHTANIbHBIX 3a7ad Mo TeMe «Pacmo3HaBaHHe MiIacTMacC
Y BOJIOKOH.

Pacuernsie 3anaun.

Haxoxnaenue MosekysipHOi (OpMYITbl OPraHUYECKOro COSAMHEHUS 10 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSAIIUX B €ro COCTAaB, HAXOXKJEHHUE MOJICKYJSIPHOU (POPMYITbI
OPraHMYECKOr0 COEUHEHUs M0 Macce (00beMYy) MPOAYKTOB CTOPAHMUSI, 10 KOJIUYECTBY
BemecTBa (Macce, 00BEMY) TMPOAYKTOB PEAKIIMU W/UIU HUCXOIHBIX BEIECTB,
YCTaHOBJICHWE CTPYKTYpHOH (OpMYIbI OpPraHMYeCcKOro BelIeCTBA Ha OCHOBE €ro
XUMHYECKHX CBOMCTB MJIM CIIOCOOOB TMOJYUEHHsI, OTIPEICTICHUE 0N BBIXOJA MPOAYKTa
PEaKIu OT TEOPETUYECKH BO3MOKHOTO.
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MexnpeaMeTHblie CBSI3H

Peanuzanusa MeXnpeaMETHBIX CBS3€HM IPU HW3YYEHUH OPraHUYECKOW XHWMUU
B 10 Ky1acce oCyIecTBISIETCS. YePe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHSATUM, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOI'O
UKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: SBJICHUE, HAy4dyHbIH (akT, TUIOTE3a,
TEOpHWs, 3aKOH, aHaJlinW3, CHUHTE3, Kiaccudukaius, HaOI0IeHue, HW3MEpPEHHE,
AKCHEPUMEHT, MOJIENb, MOJICJIMPOBAHUE.

dusuka: marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, IHEPTETUYECKUN
YpOBEHb, BEIIECTBO, TeNI0, O0BEM, arperaTHoe COCTOSHUE BENIeCTBa, (U3HUECKUE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPT U, MACCa.

buonorusi:  knerka, opraHu3M, 93Kocuctema, Ouochepa, merabonu3M,
HACJIEJICTBEHHOCTh, ABTOTPO(HBI M reTepoTpoHBIA THUIl TUTaHUA, OpOKEHHE,
dboTocuHTE3, IbIXaHUe, OCNKH, YTIIIEBObI, dKUPbI, HYKJICMHOBbIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: monesHble HCKOMAeMbIe, TOIUIUBO.

TexHoNMOrus: MUILEBBIE MPOAYKTHI, OCHOBBI PAlIMOHAIBHOTO MUTAHUS, MOIOIIUE
CpeJlICTBa, MaTepuajbl U3 UCKYCCTBEHHBIX U CHUHTETUUECKUX BOJIOKOH.

OBIIAA N HEOPTAHUYECKAS XUMUA

Teopernyeckne OCHOBbI XUMHUU

AtoM. CocTaB aTOMHBIX A/1ep. XUMUYECKHI 3J1eMEHT. M30TOMbI.

CtpoeHue >JIEeKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC UHWCIA. DHEPreTUUECKHE
YPOBHU M TOAYPOBHHU. ATOMHBIE opouTanu. Knaccudukamuss XuMUIEeCKUX 3JIEMEHTOB
(s-, p-, d-, f-omementsl). PacnpenereHue 3JIEKTPOHOB IO AaTOMHBIM OpPOHTAJISM.
DJIEKTPOHHBIE KOH(UTYpAIIMU aTOMOB DJIEMEHTOB IMEPBOr0 — YETBEPTOro MEPHOJIOB
B OCHOBHOM U BO30YKJICHHOM COCTOSIHMH, JJICKTPOHHBIC KOH(UTYpAIIUX NOHOB.

DJIEKTPOOTPUIIATETLHOCT.

[lepuonnuecknin 3akoH W llepuomanyeckass cucremMa XUMHYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa M lleprognMyeckoil CUCTEMBI
XUMHUUYECKUX AJIEMEHTOB C COBPEMEHHOUN TEOpUEl CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMW MPOCTHIX U CIOKHBIX
BEIIECTB IO TpynmaM W [epuoAaM. 3HAUYEHUE MEPUOAUYECKOrO  3aKOHA
JI.1. Menpeneena.

Xumuyeckass CBsI3b. BHIBI XMMHYECKOM CBSI3U: KOBAJICHTHAsl, HOHHAs,
MeTamyeckas. MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOU CBSI3U: OOMEHHBIN U JIOHOPHO-
aKIENTOPHBIN. DHEprus u JyinHa cBa3u. [[oasIpHOCTh, HAMPABIEHHOCTh U HACKHIIIAEMOCTh
KOBAJIEHTHOW cBsi3u. Kparuele cBA3u. BopoponHas cBsA3b. MeEXMOJIEKYISIpHBIE
B3aMMOJICHCTBHUSI.

BasnieHTHOCTH M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM (HAa TPUMEPE COCIUHEHUN 3JIEMEHTOB
BTOPOI0 MEPUOAA).
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[IpencraBieHne O KOMIUIEKCHBIX coeAuHEHHsX. COocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBarelib, JUraHabl. 3HaUeHHE KOMIUIEKCHBIX coenuHeHui. [lonsTue
0 KOOPJIMHAIIMOHHON XUMHUH.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. THIBI KPUCTAILIMYECKUX
PENIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitue o aucnepcHbix cucreMax. Mcrunnabie pactBopbl. CiocoObI BbIpaKEHUS
KOHLIEHTpAallMM pacTBOPOB: MaccoBas JOJi1 BEIIECTBA B pacTBOpPE, MOJISIpHAas
KOHLEHTpauus. HachllleHHble W  HEHACBILEHHBIE PACTBOPBI, PacCTBOPHUMOCT.
Kpucramnoruaparst.

Knaccudukamuss u HOMEHKIaTypa HEOPraHMYEeCKHX BeUIECTB. TpHUBHAIbHbIC
Ha3BaHUs OTJEIbHBIX MPEICTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanus XuMru4eckux peakiuii B HEOPraHnyecKon 1 OpraHuyecKoi XUMHUH.
3aKOH COXpaHEHHMS MAcChl BEIIECTB; 3aKOH COXPAHEHUs M NPEBpAIlCHUS JHEPruu
Opy  XUMHUYECKMX  peakiusx. TemsoBble 3(Q(EKTb  XUMUYECKUX  PEaKIIMil.
TepMOXUMUYECKHE YPABHEHHUS.

CKOpOCTh XMMHYECKOW pEakiuu, €€ 3aBUCUMOCTb OT pa3JHu4HbIX (HAaKTOPOB.
['oMOreHHbIe M reTepOreHHbIe peakuuu. Karanus u Kkatamm3aTopsl.

OGpatumble U HeoOpaTUMbIe peakiuu. XHUMHUYECKOe paBHOBecue. DakTophI,
BIMSIOIIME HA IIOJOXKEHUE XUMHUYECKOTO PABHOBECHS: TEMIIEparypa, JIaBICHUE
Y KOHLIEHTPALMK BEIIECTB, Y4acTBYIOIMX B peakuuu. [Ipunnun Jle Hlatense.

Onextponutudeckas nucconuanus. CunpHble U ciabbie d7eKTpoauThl. CTerneHb
nucconmann. Cpena BOOHBIX PACTBOPOB: KHMCIOTHAs, HEWUTpaibHas, ILIEIOYHAS.
Bonoponusiii nokazarens (pH) pactBopa. ['maponus coneil. Peakuyu noHHOro oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb OKUCIeHUs. OKUCIUTEND
Y BOCCTAaHOBHTEND. [Ipoliecchl OKMCIEHUS U BOCCTAHOBIICHUS. BaxkHENIINE OKUCIUTENN
¥ BOCCTaHOBUTEIHU. MeTo 371eKTpOHHOT 0 Oananca. DJIeKTPOIU3 PaCTBOPOB U PACILIaBOB
BEILIECTB.

DKCnepUMEHTAIbHBIE METObI M3YUEHUS BELIECTB U UX MIPEBPAILLCHUIL: pa3IOKEHNE
NEPOKCH/Ia BOAOPOJA B MPUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTAUIMYECKHX
pENIETOK, MPOBEICHUE pEeaKlUii HMOHHOTO OOMEHA, OIpE/AeNICHHE Cpelbl PAacTBOPOB
C TOMOIIBIO WHJUKATOPOB, MU3YUECHHUE BIMSHUS PaA3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMUYECKOW pEeaKIMHU U MOJO0KEHUE XUMUYECKOTO PABHOBECHSI.

Heopranunyeckasi xumus

[Tonoxxenne HemeTtaiioB B llepuoguueckoll CHCTEME XMMHUUYECKHX DJIEMEHTOB
J.1. MenneneeBa M OCOOCHHOCTH CTpPOCHUSI HX aToMOB. (Du3MUECKue CBOWCTBA
HEMETaNIOB. AJJIOTpONHS HEMETAJIoB (Ha MpuMepe Kuciopona, cepel, dochopa
U yTJIEpoa).

Bomopon. Ilomydenuwe, Qusnueckue W XHMHYECKHE CBOWCTBA: peaKIuu
C METaJUIlaMU ¥ HEMETAJIJIAaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ HApUIbI.

lanorensl. Haxoxnenue B mnpupoAe, CHOCOObI ModydeHus, (uznueckue
M XUMHUYECKHE CBOMCTBA. [‘amoreHoBomgopoabpl. BaxHeWmue KHUCIOPOACOIEpKalnue
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COCIMHEHUs TajoreHoB. JlabopaToOpHblE M MTPOMBIIUICHHBIE CIOCOOBI IMOJy4YEHUs
rajioreHoB. [[puMeHeHne TaJloreHOB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI MMOJTYYEHUS
kuciopoaa. dusnyeckre 1 XMMUYECKUE CBOMCTBA U MPUMEHEHHE KUCIOPOAa U O30HA.
Okcuabl U NEPOKCHUIBI.

Cepa. HaxoxxaeHue B mpupoje, CriocoObl MOIyYeHUs, Pru3nueckue u XUMUICCKHE
cBoiictBa. CepoBonopon, cyabduasl. Oxcun cepbi(IV), oxcun cepwi(VI). Cepuucras
U cepHasi KUCJIOThl U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHI. [Ipumenenue
CEphI U €€ COCIMHCHUN.

Azot. Haxoxxnenne B mpupojie, CriocoObl MOydeHusl, PU3NIECKUEe U XUMUUECKUE
CBOICTBa. AMMUAK, HUTpUJIbl. OKCHJIBI a30Ta. A30TUCTasl U a30THAs KUCIOTHI U X COJIU.
OcoOEHHOCTH CBOWMCTB a30THOM KHUCIOTHI. [IpuMeHeHue a3zoTa W €ro COEIUHEHHM.
A3OTHBIE yI0OpEHUsI.

®ochop. Haxoxmenwme B TpHpoAe, CIOCOOBI TMONy4YeHUS, (pumdeckue
u xumuieckue cBoiictBa. ®ochunpt u hochun. Oxcunbr pocdopa, hochopras kuciaora
u ee conu. [Ipumenenue pochopa u ero coequnennii. PochopHsie y100peHuUs.

VYrnepon, HaxoxaeHUE B mpupone. AsuioTpornHble Monudukanuu. dusndeckue
U XHMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepoaoMm. Oxcuj
yraepoaa(ll), okcun yraepona(IV), yronpHas KuUCIIOTa U €€ COJMU. AKTUBUPOBAHHBIN
yroisb. [I[puMeHeHne NpocThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U €r0 COETUHEHMIA.

Kpemunii. Haxoxnenue B mpupone, CrHocoObl TONydeHUs, (U3NUECKHE
u xumuyeckue cBoictBa. Oxcun kpemHusA(IV), kpemHueBass KHUCIIOTa, CUIIUKATHI.
[Ipumenenue kpeMHus u ero coenHeHnil. CTekI10, ero noixy4eHue, BUAbl CTEKIIA.

[Tonoxenue wmeraisioB B Ileproanyeckod CHUCTEME XUMHYECKHX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0UEK aTOMOB METAJUIOB.

O6mue ¢usnueckue cBoiicTBa MeTasioB. [IpuMeHeHne MeTamioB B OBITY
u TexHuke. CIuiaBbl METAILJIOB.

DNEeKTPOXMMHUUECKUI psifi HAmpsDKeHU MeramioB. OO0miye crnocoObl MOTydeHHUs
METAJUIOB: THUAPOMETAIUIYPIUs, MUPOMETAILTYPrus, sJeKkTpomeTamuryprusa. [lonstue
0 Koppo3uu MeTaiyioB. CIIoCOOBI 3aIIUTHI OT KOPPO3UHU.

Obmass xapaktepuctuka MetauioB [A-rpymmel  Ilepuoguueckoit  cUCTEMBbl
XUMHYECKHX d3JeMEeHTOB. Harpuil u kanmii: momyueHue, pu3nueckue M XUMHUYECKHE
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUMN.

O6mrast xapakrepuctuka MertauioB [IA-rpynnsr  Tlepuoanueckoid  cucTeMbl
XUMHUUYECKUX DJIEMEHTOB. Maruui U KaJIbIIUi: Moidy4dyeHue, PU3ndeckue U XuMHUECKUe
CBOMCTBA, NPUMEHEHHUE IMPOCTHIX BEIIECTB M HX COCAUHEHUU. JKECTKOCTh BOMBI
U CIIOCOOBI €€ YCTPaHEHUS.

AIOMUHMI: TONy4YeHHe, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEMIECTBA M €T0 COSNMHEHHI. AMGOTEpHBIE CBOWCTBA OKCHJIA U TUIIPOKCHIA
ATIOMUHMS, THAPOKCOKOMIIICKCHI aTFOMUHUSL.
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OO6miast ~ xapakTepucTuka  MeTaiioB  moOouyHbix — moarpynn  (b-rpymm)
[lepuonndeckoi CUCTEMbI XUMHUECKUX JIIEMEHTOB.

OuU3MUeCKue W XUMHYECKHE CBOMCTBA XpoMa W €ro coequHeHul. OKCHIbI
u ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U JUXpOMATHI,
WX OKUCIUTENIbHBIE CBOMCTBA. [loyueHne u mpuMeHeHne Xpoma.

DU3NYECKNE U XMMHUYECKHE CBOMCTBA MapraHila U €ro coeauHeHui. Baxueime
coequuenus  mapranna(ll), wmapranna(IV), wmapranma(VI) wu  wmapranma(VII).
[lepmaHraHar kanus, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyecke M XUMHUYECKHE CBOMCTBA JKejie3a M ero coeauHeHuil. OKCHUIbI,
ruapokcuasl U conu keneza(ll) m xeneza(lll). IMonyueHne m mpUMEHEHHE Kele3a
U €ro CIUIABOB.

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA MeIM U €€ coeauHeHuu. IlonydeHne
Y IPUMEHEHUE MEJIU U €€ COCUHEHMUII.

Huuk: nonyyenue, Gpu3nyeckre U XMMUYECKUE CBOMCTBA. AM(OTEpHbIE CBOWCTBA
OKCHJIa U TUJIPOKCUJIA LIMHKA, TUJIPOKCOKOMILIEKCHI IIUHKA. [[puMeHeHne 1uHKa U ero
COCTMHECHU.

DKCIEPUMEHTAIbHBIE METOJbl M3YyUYEHHUS BEIIECTB U UX MPEBPALICHUN: U3yYCHUE
o0pa3lloB HEMETAJJIOB, TOpeHue cephl, (ocdopa, keneza, MarHus B KHUCIOPOJE,
U3y4y€HHE KOJUIeKUMH «MeTamibl W CIUIaBbD», B3aUMOJCHCTBHE  IIEJIOYHBIX
U IIEJTOYHO3EMENbHBIX  METauIOB C  BOJOM  (BO3MOXXHO  HMCIOJB30BaHHE
BUJIEOMATEPHAJIOB), B3aMMOJICHCTBHE IIMHKA U ’KeJie3a C paCTBOPAMHU KUCIIOT U MIEI0YEH,
KaueCTBEHHBIE PEAKIIUM HAa HEOPraHUYECKHWE aHWOHBI, KAaTUOH BOJOPOJAa M KAaTUOHBI
METAJIJIOB, B3aMMOJICHCTBHE THIPOKCUIOB ATIOMHHUSI M IIMHKA C pacTBOpaMU KHUCJIOT
U IIeJI0Ue, pelieHrne dKCIIePUMEHTAIBHBIX 3a1a4d no TeMaM «[ anorensl», «Cepa u ee
COCIMHEHUS», «A30T U Pochop U UX COCNUHEHUs», «MeTaibl IIaBHBIX MOATPYII,
«MeTasuibl TOOOYHBIX TOATPYIII.

XuUMHUS ¥ KU3Hb

Ponb xuMuu B o6ecriedyeHr YCTOMUMBOTO Pa3BUTHUS YEIOBEYECTRA.

[ToHsATHE O HAYYHBIX METOJAX MO3HAHUS U METOAOJOIMU HAyYHOT'O UCCIIEI0BAHUSI.

Haydnble mpuHIUINBI OPraHU3aluy XUMAYECKOT0 MPOU3BOACTBA. [IpoMblIieHHBIE
CIIOCOOBI TMONMYYCHHUS BXKHEWIIMX BEHIECTB (HA MpUMEpEe IPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHojia). [IpoMbllUIeHHBIE CHOCOOBI TMOJYYEHUS METAILIOB
U CIUIAaBOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl U €ro MmocjiaeAcTBusa. Ponb
XUMUU B 00€CTIEYEHNN SHEPreTUYECKON O€30MacCHOCTH.

Xumus U 310pOBbE YenoBeKa. JIekapcTBeHHble cpeacTBa. [IpaBuia ncnoab30BaHus
JIEKApCTBEHHBIX MpenaparoB. Poib XuMuu B pa3BUTHU MEIULIMHBI.

XYMHS TIMIIK: OCHOBHBIE KOMIIOHEHTHI, TMHIEBble 1g00aBku. Ponb xumuu
B 00€ecIieueHnH MUIIEBON 0€3011acCHOCTH.

Kocmernueckne wu mapdromepHbie cpenctBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 UCTOIL30BaHUS MPENapaToB OBITOBON XMMHU B IMTOBCETHEBHOM KU3HU.

XUMUS B CTPOUTEILCTBE: BAXKHEHIITNE CTPOUTEIIbHBIE MaTepUaibl (1IIeMEHT, OCTOH).
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XuMHS B CEJIbCKOM X03siiicTBe. OpraHndeckue U MUHEpaJIbHbIE YI00pEHUSI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MATEPUAIIbI, KPACKH, CTEKIIO, KEPAMHUKA.
Pacuernrie 3agaun.

Pacuersl: Maccel BemiecTBa WM OObEeMa Ta30B 10 HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O00bEeMY OJHOTO M3 YYaCTBYIOUIMX B PEAKI[MU BEIECTB, MACChI
(oObeMa, KoauYecTBa BEIIECTBA) MPOIYKTOB PEAKIUM, €CIU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl  (0oObeMa, KOJMYecTBa  BEIIECTBAa)  MPOAYKTa  PEaAKIUH,
€CIM OJIHO M3 BEIIECTB JAaHO B BHUJIE PACTBOpPA C ONPEIAECICHHOM MacCOBOW J0JIEN
pPacTBOPEHHOI'O0 BEIIECTBA, MACCOBOM JOJIM U MOJIIPHOM KOHIIEHTpallMyd BEHIECTBA
B PacTBOpE, AOJHU BBIXOJ1a MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeaMeTHbie CBSI3H

Peanuzanuss MeXnpeaMETHBIX CBsI3€il IpU M3y4EHHH OOIIeH M HEOPraHUYEeCKOM
xuMun B 11 Kacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAaY4YHBIX MOHATHUHI, TaK U MOHSATUN, MPUHSITHIX B OTAEJIBHBIX MPEAMETAaX €CTECTBEHHO-
Hay4HOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SBJICHHE, Hay4dyHbIH (aKT, TUIOTE3a,
TEOpHs, 3aKOH, aHajIu3, CHHTE3, KiaccHudUKaIus, IEePHOJIUYHOCTh, HAOIOACHUE,
HM3MEpPEHHE, IKCIEPUMEHT, MO/IEITb, MOJICIIMPOBAHUE.

®du3rKa: MaTepus, MUKPOMHUP, MAKPOMUP, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TONBI, PaJIMOAKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKUN YpOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, WJICalbHBIN ra3, (PU3NUYEeCKUe BETUUYUHBI,
€AVHULIBI U3MEPEHUSI, CKOPOCTh, IHEPTHUsI, Macca.

buonorusi: knerka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MeTadou3M, MakKpo-
U MUKPOIJIEMEHTHI, OCNIKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHepanbl, TOpPHBIC IIOPOJbI, IIOJE3HBIC HCKOIIAEMBbIC, TOIUIMBO,
pECYPCHI.

TexHonorusi: XUMHUYECKAs] MPOMBIIIJIEHHOCTh, METALIYPIrUsi, CTPOUTEIbHBIC
MaTepuaibl, CEJIbCKOXO3SIMCTBEHHOE TMPOU3BOJCTBO, MHUIIEBAsi IPOMBIIIJIEHHOCTb,
dbapmarieBTH4YECKasi MPOMBIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IpernapaTos,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHUS 00 y4arOIUMHUCS
nporpaMM  CpelHero ob6miero o0pa3oBaHMs: JIMYHOCTHBIM, METaNpEeAMETHBIM
U TIPEAMETHBIM.

B cooTBeTcTBMM € CHCTEMHO-ACSATEIBHOCTHBIM TMOJIXOJOM B  CTPYKTYype
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMera «XUMUs» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHus BbIIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHE 00YUYAIOIUMHUCS POCCHICKON TPaskIaHCKOW MICHTUYHOCTH;

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPE/IEIICHUIO;

HaJM4ue MOTUBAIIMU K O0yYEHHUIO;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUMXCS PYKOBOJACTBOBATHCS TMPUHATHIMU
B 00IIIeCTBE TTpaBUIaMU U HOPMaMHU TTOBEICHUS;

HaJIMYKE MPABOCO3HAHUS, IKOJIOTUUECKON KYJIbTYpPHI;

CIIOCOOHOCTH CTABUTH IIEJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIn4HOCTHBIE  pe3yJIbTaThl  OCBOCHHUSI  MpeaMeTra  «XUMHUS»  OTPAKAIOT
chOpMUPOBAHHOCTh ~ OMNBbITA [MO3HABATEILHOM W  MPAKTUYECKOM  JEeATEIHHOCTU
00y4aroIIMXCs B MPOLIECCE peaTn3alu 00pa30BaTeIbHON AESTENbHOCTH.

JIn4HOCTHBIE  pe3yJIbTaTbl  OCBOCHUSI  MpeaMera  «XHUMHUSD»  OTPAKAIOT
chOpMUPOBAHHOCTh ~ OMBITA  [MO3HABATEILHOM W  MPAKTUYECKOM  JeATEIHHOCTU
O0y4arIIMXCs B MPOIECCE peaTu3alui 00pa3oBaTeIbHON JNESTEIbHOCTH, B TOM YHUCIE
B YaCTU:

1) rpa:KaaHCcKOro BOCIUTAHMSA:

OCO3HaHHsI OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIHOHHBIX IpaB M OOS3aHHOCTEH,
YBKCHHS K 3aKOHY U TIPABOMOPAIKY;

MPEJICTABICHUS O COMUAIBLHBIX HOPMaX M MPaBHJIaX MEXIUYHOCTHBIX OTHOIICHHIA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATCIBLHOCTH IMPH CO3JaHUH y4EOHBIX
IPOEKTOB, PEIICHUH YYeOHBIX WM TO3HABATCILHBIX 3a7a4, BBIMOJHCHUH XUMHUYCCKUX
9KCIIECPUMECHTOB;

CIIOCOOHOCTH TIOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U apTyMCHTBI
JPYTUX TPU aHAJIK3€ Pa3IMYHbIX BUIOB YUCOHOH JIEATCILHOCTH,

2) MAaTPMOTHYECKOT0 BOCIIMTAHUSI:

LIEHHOCTHOTO  OTHOIIEHHMSI K HCTOPUYECKOMY UM  HAy4YHOMY HACJEIUIO
OTEUYECTBEHHOM XUMMU;

yBaXEHUSI K TIPOllecCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
MPUJIOKEHUSI XUMUH, OCO3HAHUS TOTO, YTO JaHHBIE HAYKU €CTh PE3YJIbTAT JJIUTEIbHBIX
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HAOJIFOICHHUM, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSSHHOTO Tpynaa
YUEHBIX U IIPAKTUKOB;

UHTEpeca U I03HABAaTEIbHBIX MOTHMBOB B IIOJYYEHHM U IOCIECAYIOLIEM aHAIU3E
UH(}OpMAaIIK O NEPENOBBIX TOCTHKEHHIX COBPEMEHHOM OTEYECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

HPaBCTBEHHOI'O CO3HAHMS, ITUYECKOT0O ITIOBEACHNS;

CHIOCOOHOCTH OLIEHHWBAaTh CHUTYallMM, CBSI3AHHBIE C XUMHUYECKHUMH SBICHUSIMU,
Y IPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO -HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHHUE U MOCTYINKHA CBOMX TOBAPUUIEN C MO3ULUN
HPaBCTBEHHBIX U IPABOBBIX HOPM U C Y4E€TOM OCO3HAHUSA IOCIEACTBUN IIOCTYIIKOB;

4) dpopMupoOBaHHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS [IEHHOCTE! 37I0pOBOr0 M O€30MacHOro 00pasa KU3HH, HEOOXOAUMOCTH
OTBETCTBCHHOIO OTHOIICHUS K COOCTBEHHOMY (DHU3UYCCKOMY M IICHXHYCCKOMY
3/I0POBBIO;

coOJIIOICHUST TIpPaBUJI  OE€30MMacHOr0 OOpalleHHsi C BelIeCTBAMH B  OBITY,
MTOBCETHEBHOM JKM3HH, B TPYIOBOM JICSITEIHBHOCTH;

MMOHUMAaHUS IIEHHOCTH MPaBUJ WHIWBHIYAILHOTO W KOJUIEKTUBHOTO OE30MacHOTO
TIOBE/ICHHS B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HH JIFOJICH;

OCO3HAHMS TIOCICACTBUH W HENPHATHS BPEAHBIX TPUBBIYEK (YIIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHHUS);

5) Tpy10BOI'0 BOCTIMTAHMS:

KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIICI0BATENLCKOM AeSITEIBHOCTH,
OOIECTBEHHO IMOJIE3HOM, TBOPUECKOM M APYTUX BUAAX AEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4acTHE B PEHICHMH MPAKTHYECKUX 3a7ad COIHAIbHOM
HAIpaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

HHTEpeca K MPaKTHUYECKOMY U3YUEHHIO TPO(eCcCHil pa3aMdHOro pojaa, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XHUMUU;

YBOKXCHHS K TPYAY, JIOASIM TPYAa U pe3yIbTaTaM TPYIOBOH JA€ITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaIbHOW TPACKTOPHH OOpa30BaHUS,
Oymymieii mpodeccMr W peaiM3allid COOCTBEHHBIX JKHU3HCHHBIX IUIAHOB C Y4ETOM
JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHUMHH, HHTEPECOB M TMOTPEOHOCTEH
oO11ecTBa;

6) 3K0;10rM4ecKOro BOCUTAHUS:

AKOJIOTUYECKHU  I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOAE KakK HCTOUYHHUKY
CYILIECTBOBAHHUS KU3HU Ha 3€MJIE;

MOHMMAaHUsl TJIOOATFHOTO  XapakTepa OSKOJOTMYECKHX MpoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATBLHOU CPEIBI;

OCO3HAHHS HEOOXOIUMOCTH HCIIOIB30BAHMS JTOCTH)KCHUN XUMUU IS PEIICHUS
BOMPOCOB PALIMOHATIBHOTO PUPOIONOJIL30BAHUS;
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AKTUBHOTO HENPUATHS ACHCTBUM, MPUHOCAIIMX BPEN OKPYXKAIOIIEH MPUPOAHON
cpele, yMEHHUS TPOTHO3UPOBATh HEOIArONMPHUSTHBIE JKOJIOTHYECKUE IOCIEICTBUSA
IPEATIPUHUMAEMBIX JEHCTBUM U IPEIOTBpALIaTh UX;

HAJIMYMS PA3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, 3KOJIOTHUYECKOM KYJIbTYPHI,
OMbITa JEATEIBHOCTA 3KOJOTMYECKOW HAIMPABJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
MMM B MO3HABaTEIbHOMW, KOMMYHMKATUBHONW W COIMAJIBHON MpaKTUKE, CIOCOOHOCTH
¥ YMEHHUSI aKTUBHO TIPOTUBOCTOSATH HICOJIOTHU XeMO(DhoOuu;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHMUSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
1 OOIIIECTBEHHOMN MTPAKTUKU;

MOHUMAaHMS CHeNU(PUKN XMMHUU KaK HayKH, OCO3HAaHUS ee poiu B (OPMHUPOBAHUU
pallMOHABHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IEJOCTHOTO TIPEICTABICHUS
00 OKpY’KaroIeM MHpe KaKk O €IUHCTBE MPHUPOJIbI M YEJIOBEKA, B IIO3HAHUH TPUPOTHBIX
3aKOHOMEPHOCTEH M perieHn: po0IeM COXpaHEHHS MPUPOTHOTO PABHOBECHS,

yOSXKICHHOCTH B OCOOOM 3HAYMMOCTH XHUMHUU JIJISl COBPEMEHHOM ITMBHUJIM3AINN: B €€
T'YMAaHUCTHYECKOW HANpPaBICHHOCTH W BaXHOH pOMM B CO3JaHMM HOBOW 0a3bl
MaTepHaJbHON KYIbTYpHI, B PEIICHUU TIO0ANBHBIX MPOOJIEM YCTOHYHMBOTO pPa3BUTHS
YEJIOBEUECTBA — CHIPEBOM, YHEPTeTHUECKOM, TTUILEBON M AKOJIOTUIECKOH O€30MacCHOCTH,
B Pa3BUTUM MEIUIMHBI, 00ECIEUEHUH YCIOBUU YCIEIIHOTO TPYAAa U HKOJOTHYECKU
KOM(OPTHOMW KHU3HHU KOKIOTO YCHA 00IIECTBa,;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH WCIIOJIB30BaTh IOIy4aeMbIe
3HAHWS JUIS aHAJIM3a W OOBSICHCHUsS SBJICHUN OKPYXKAIOMIErO MHpa M MPOUCXOSIINX
B HEM H3MEHEHHI, yMEHHS JelaTh 0OOCHOBAaHHBIC 3aKJIOYCHHUS HAa OCHOBE HAyYHBIX
(aKTOB ¥ MMEIOIIUXCS TAHHBIX C IEINBIO TIOTYYSHHSI TOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO MCIONIb30BaTh XUMUYECKHAE 3HAHUS IJISi PEIICHHUS
npo0JIeM B peabHBIX )KHU3HEHHBIX CUTYAIUIX;

MHTEpeca K TIO3HAHUIO, UCCIIE0BATENbCKOM 1€ TEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIO,
K aKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTSM Tpyda B pa3iHuHbIX cdepax MpodeccrnoHaIbHOMI
JeSITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IPOTPaMMBI 110 XMMHU Ha YPOBHE
cpemHero o01ero 0opa3oBaHus BKIIIOYAIOT:

3HAYUMBbIE TUTSt dbopMupoBanus MHUPOBO33PEHUS 00y4aromuxcs
MEXIUCITUTUITMHAPHBIE  (MEXKIIPEAMETHBIC) OOICHAYYHbIC TOHATHS, OTPAKAIOIINE
I[EJIOCTHOCTh HAYYHOUW KapTUHBI MUPA U CHEIU(UKY METO/IOB TTO3HAHUS, UCTIOIB3yEeMbIX
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B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, DHEPIHs, SBJICHHUE, IPOLIECC, CUCTEMA,
Hay4IHBIM (DAKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIICIOBAHHE,
HaOJIIO/ICHHE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCAIbHBIE Yy4eOHBIE JeHCTBUA (TMO3HABATEIbHBIE, KOMMYHHKATHUBHEIE,
perynaTuBHbIe), obOecreunBaromue (GopMupoBaHue (YHKIMOHATBHOW TI'PAMOTHOCTH
Y COIMAIILHON KOMIIETEHITNN O0YJarOIIIXCS;

CITOCOOHOCTh OOYYarOIIMXCSl HMCIOJIB30BaTh OCBOCHHBIC MEKIUCITUIIIIMHAPHEIE,
MHUPOBO33PEHUYECCKHE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC JNEUCTBUS B MO3HABATEIHLHOU
Y COLIMAIIbHOM MPAKTHUKE.

MeranpenMeTHbIC pe3yabTaThl OTPAXKAIOT OBJIAJICHIE YHUBEPCATbHBIMU YICOHBIMU
MO3HaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTHBHBIMU JEHCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
ba3oBble JJornueckue 1eMCTBUA:

CaMOCTOSITEJILHO (POPMYIMPOBATh U aKTYaJU3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

ONPEACIISTh LEJH ACATEIbHOCTH, 3a7aBasi TapaMeTphbl U KPUTEPUHU UX JTOCTUKCHUS,
COOTHOCHUTB PE3YJIbTAaThl ACIATEIbHOCTH C TOCTABICHHBIMU LIEJISIMU;

WCMOJIb30BATh MPHU OCBOEHUH 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS: BBIIAECISATh
XapaKTEpPHbIE TMPU3HAKKM MOHSATUM W YCTAHABIMBATh MX B3aMMOCBSA3b, MCIOJIb30BATh
COOTBETCTBYIOIIUE MOHSITHUS JJIs1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUM;

BLIOMPATh OCHOBAHUSI W KPUTEPUU ISl KJIacCU(PUKAIMU BEIIECTB U XUMHUYECKHUX
peaKuui;

YCTaHABJIMBATh MPUYNHHO-CJIEACTBEHHBIC CBS3U MEXAY N3YUYa€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHbBIC, NENYKTUBHBIC, 10 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTHM UM TNPOTHUBOPEYHMST B PACCMATPUBAEMBIX SIBJICHUSIX,
(GhopMyIIUpPOBaTh BHIBOJBI U 3aKIIFOUCHHUS;

NPUMEHATH B MPOLIECCE IO3HAHMS HCMHOJIb3YEMbIE B XHUMHU CUMBOJIMYECKHE
(3HaKOBBIC) MOJIEIIH, TPEOOPA3OBBIBATH MOJIEIBHBIE MIPEICTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) 3JeMeHTa, XuMHUYeckas ¢GopMynna, ypaBHEHHE XHUMHUYECKOM peakiuu —
MIPU pelICHUU y4€OHBIX MO3HABATEIbHBIX U TPAKTUUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIC
MOJICTIbHBIE TIPEJICTABICHUS ISl BBISBJIEHUS XAPAKTEPHBIX NPU3HAKOB H3y4aeMBIX
BEILIECTB U XUMUYECKUX PEAKIUN.

ba3oBble uccienoBaTeIbCKue JeHCTBUS:

BJIaJICTh OCHOBAMHU METOJOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUM;

dbopMynupoBaTh MEJIM M 3aJa4yd HCCIEIOBAaHMS, HUCIIONb30BATh IOCTABJICHHBIC
U CaMOCTOATENIbHO COPMYJIMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHMS
U OCHOBBI JiJIs1 (GOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

BJIaJICTh HABBIKAMH CAMOCTOSITEJIbHOTO ITNIAHUPOBAHUS U ITPOBEACHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH YMEHUS HaONIOAaTh 3a XOJOM MpoIlecca,
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CaAMOCTOSITEJIbHO MPOTHO3MPOBATh €ro pe3ylbTaT, (OpMYyJIMpoBaTh 000OIIECHUS
U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH pPE3YJIbTATOB HCCIEAOBAaHUs, COCTABIATH
00OCHOBAaHHBIM OTYET O MPOJIECTaHHON padboTe;

MPUOOPETATH ONBIT YYEHUYECKOW HCCIEA0BATEIbCKON U MPOEKTHOM eI TEIbHOCTH,
MPOSBIISATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSATEIIbHOMY ITOUCKY METOJIOB PEILIEHUS
MIPAaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHBIX METOAOB MO3HAHMS.

Pabora ¢ undgopmanmneii:

OPHEHTHUPOBATHCS B PA3IUYHBIX MCTOYHWUKAX HWHPOpPMAIMH (HAYYHO-TIOMYJIIpHAs
JUTEepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOUHbIE MOCOOMs, pecypchl MHTepHeTa),
aHATM3MPOBaTh WH(GOPMAIIMIO PA3IUYHBIX BUIOB M (POPM MpEACTABICHUS, KPUTHY €CKH
OLIEHUBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMyTUpPOBaTh 3aMPOCH] U MPUMEHSITH PA3TUUHBIE METO/IBI MPU TOUCKE U 0TOOPE
uH(pOpMaIi, HEOOXOIUMOM JIJIsl BHITTOJIHEHUS Y4eOHBIX 3a/1a4 ONPEEICHHOI0 TUTIA;

npuodpeTaTb  ONBIT  HMCMOJBb30BaHUS  HMH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U PA3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANIbHYIO0 (hOpMY MpeacTaBlieHUs WH)opMau
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);

UCMOJIb30BaTh Hay4YHBIH SA3BIK B Kau€CTBE CPEICTBA MpH PabOTE C XUMHUYECKOU
uH(bOpMaIMeil: MIPUMEHATh MEXKIpPEeAMETHbIE ((PU3NUECKHE U MAaTeMaTHYECKHUE) 3HAKU
Y CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPbI, HOMEHKIATYPY;

UCTIOJIh30BaTh 3HAKOBO-CHUMBOJIMUECKHUE CPECTBA HATIISITHOCTH.

KoMMyHUKAaTHMBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiICTBUA:

3a/laBaTh BOMNPOCHI IO CYIIECTBY OOCYyXJaeMOW TeMbl B XOJI¢ Juajiora
W/WIUM  JUCKYCCHM, BBICKa3blBaThb UAEH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHTCIIbHO BBIITOJTHCHU A HpCIIJ'IO)KCHHOfI 3aJa4yu,

BBICTYIIATL C HpGSCHTaHHCﬁ PE3YJILTATOB IM03HAaBaTECIbHOM ACATCIIbHOCTH,
IMOJIYYCHHBIX CaAMOCTOSATCIIbHO MM COBMCCTHO CO CBCPCTHHMKAMM IIPU BBIITOJIHCHUHU
XUMHYECKOTO JKCIIEPUMEHTa, MPaKTUYeCKOW pabOThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealu3alliid y4eOHOro NpOeKTa, W (POPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaTaM MPOBEACHHBIX HCCIEHOBAHHUM ITYTEM COTIACOBAHUS MO3UIIMK B XOJE
00CYX1eHHsI © 0OMEHAa MHEHUSIMU.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

CaMOCTOATENFHO IUJIAHUPOBaTh M OCYIIECTBISATH CBOIO  IO3HABaTEIbHYIO
NeSTEeNbHOCTh, OINpEeAeNssl €€ 1M MW 3aJadd, KOHTPOJUPOBATH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH IIPE/IjIaraéMblidi AITOPUTM JEHCTBUN TIPU BBITIOTHEHUHN
y4eOHBIX U UCCIIEOBATEIbCKUX 3aj1a4, BhIOUpaTh HauOosee 3(h(PeKTUBHBIN Crocod Ux
PEIICHUSI C YIETOM IMOTYYSHHUSI HOBBIX 3HAHHM O BEIIECTBAX M XUMUUECKHUX PEAKITUAX;

OCYIIECTBIISITh ~ CAMOKOHTPOJIb ~ JIEATENBHOCTH HAa  OCHOBE  CaMOaHAJIM3a
U CAMOOIICHKH.
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IIpenmerHbie pe3yabTaThl OCBOCHUS [IpOrpaMMBbl 10 XUMUHU
Ha YriayOJeHHOM YpPOBHE Ha YPOBHE CpPEJHEro oOlero o0pa3oBaHUs BKIIIOYAIOT
cnequuyeckue i yd4eOHOro rmnpeamera «XHUMHsS» HAy4dHbIE 3HAHUS, YMEHUS
U CIIOCOOBI ICUCTBUI IO OCBOCHUIO, UHTEPIIPETALIMU U MPe0OpPa30BAHUIO 3HAHU I, BUBI
JNEATENIbHOCTA MO TOJIYYEHUIO HOBOTO 3HAHWS M NPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX
y4E€OHBIX CUTyalusiX, a TakK€ B peaJbHbIX JXKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX
¢ XuMHen. B mporpamMme no XuMHUM NPEAMETHBIE PE3yJIbTAThl IPEACTABIEHBI 110 TOaM
U3Yy4YCHHUS.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca « OpraHu4eckas XuMHA» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH TPEJCTABICHUN: O MECTE M 3HAYCHUHM OPTaHMYECKOW XHUMHUU
B CHCTEME €CTECTBCHHBIX HAyK W €€ POJIM B OOECIEYECHUU YCTOWYUBOTO PA3BUTHUS
YEeJIOBEYECTBA B PEIICHUH NPOOJIEM 3KOJIOTHYECKOW, SHEPreTUYCCKONM W IHIIEBON
0€30MacCHOCTH, B Ppa3BUTUU MEAUIMHBI, CO3[JaHUM HOBBIX MAaTEPHUAIIOB, HOBBIX
UCTOYHUKOB JHEPruM, B OOECHEYEHUH PAIMOHAIBHOTO MPUPOJONOIH30BAHMUS,
B (DOPMHUPOBAHUY MUPOBO33PEHUS U OOIIEH KyIbTYpPhI UEJTOBEKA, a TAK)KE IKOJIOTUUECKU
00OCHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3I0POBBIO U MPUPOTHON CpeJIe;

BJIJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAsi BKIIFOYAET:

OCHOBOTIOJIAraloIne MOHATUS — XUMUUECKUN DJIEMEHT, aTOM, SIAPO U JIEKTPOHHAs
00oj10YKa aroma, s-, P-, d-aToMHBIC OpOMTANIM, OCHOBHOE U BO30Y)KICHHOE COCTOSHHS
aToma, THOpUAM3allUsl ATOMHBIX OpOuWTaneil, WOH, MOJEKYyJa, BaJCHTHOCTb,
AIIEKTPOOTPHULIATEIIbHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA 00BEM, YIIEpOAHBIM CKener, (DYHKIMOHAIbHAs TpyMma, paaukal,
CTPYKTYpHBIE (OopMyNbl (pa3BEepHYTHIE, COKpAIICHHBIC, CKEJICTHBIC), HN30MEpUs
CTPYKTYpHasi U IPOCTPAHCTBEHHAsA (T€OMETPUYECKast), U30MEPbI, TOMOJIOTMYECKHUIN PS/I,
TOMOJIOTH, YIJI€BOAOPOAbI, KUCIOPOA- U a30TCOAEPKAINE OPraHUYECKUE COSTUHEHUS,
MOHOMED, NOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS,

TeOpuH, 3aKOHBI (mepuoamdeckuii 3akoH J[.MI. MenpaeneeBa, Teopus CTpOCHUS
opranmyeckux BemecTB A.M. BbyTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH
COXpaHEHUsSI U MPEBPAILCHUSI YHEPTUM MPU XUMUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUSA, JICKAIIHME B OCHOBE
MOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUIA;

MPEACTaBJICHUSI O MEXaHU3MaX XUMHUYECKUX pEakluil, TEePMOJUHAMUYECKUX
U KUHETHUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHHs, O B3aMMHOM BJIMSHUM aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MEpHBIA 3((PEKThI, OPUECHTAHTHI
[ u Il pona);

(akTONOTrNYECKHUEe CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYUYCHHH M OE30MacHOM
WCIIOIb30BAHUN BAXHEUIIIMX OPraHUYECKUX BEHIECTB B OBITY M MNPAKTUYECKOU
NESATeIbHOCTH YeJIOBEeKa, OOIIMX HAy4YHBIX MPUHITUIIAX XUMHUYECKOTO IMPOM3BOJICTBA
(Ha mpuMepe MPOM3BOACTBA METAHOJIA, TIepepaboTKu HePTH);
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chOpMUPOBAHHOCTh YMEHMI: BBISABIATH XapaKTepHbIE TMPU3HAKUA TOHSTHUH,
YCTAaHABJIMBATh MX B3aUMOCBSA3b, MCIOJIB30BaTh COOTBETCTBYIOIIME  IOHITHUSA
P ONMCAHUU COCTAaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIUHEHU;

c(OpMHUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XWMHMYECKYI0 CHUMBOJMKY JJII COCTaBJIEHUS MOJEKYISPHBIX
U CTPYKTYPHBIX (pa3BEpHYTBIX, COKPAILEHHBIX U CKEJIETHBIX) (POpPMYINI OpraHMYECKUX
BELIECTB;

COCTaBJIAITb YPAaBHEHHsS XHMHMYECKUX PpEAaKUM M PACKPBIBATH HUX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI OCPEACTBOM COCTABJIEHUS JIEKTPOHHOI O
OanmaHca 3TUX peaklui, peakiuil MOHHOro OOMEHAa MyTEeM COCTaBJIEHHUS HMX IOJHBIX
Y COKPAIIEHHBIX HOHHBIX YPaBHEHU;

U3rOTABJIMBATh MOJIEJIM MOJIEKYJl OpPraHMYEeCKUX BEIIECTB I WIUIIOCTPALUU
UX XUMUYECKOT'0 U MIPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAJJICKHOCTh HM3YUYEHHbIX
OpPraHUYeCcKUX BELIECTB IO MX COCTAaBY M CTPOCHUIO K OMPECICHHOMY KJacCy/TpyIe
COCIMHEHUM, JaBaTh MM Ha3BaHUsl Mo cucteMarnueckoil HomeHkiatype (IUPAC)
Y MPUBOJIUTH TPUBHAIbHBIE HA3BaHUS ISl OTAEIBHBIX MPEICTABUTEIECH OpraHU4YeCKUX
BEUIECTB  (3TWIEH, alETWIEH, TOJNYOJ, IJIMLEPUH, OTUICHIJIUKOIb, (EHOI,
dopmasibierul, aneranbJerui, alueTOH, MYpaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa,
CTEApUHOBAs, OJEUHOBAs, IAJBMUTHHOBAs KHCIOTHI, IJIMIWH, aJlaHWH, MalbTO3a,
bpyKTO3a, aHUIINH, TUBUHUIL, U30IIPEH, XJIOPOIIPEH, CTUPOI U IPYyrue);

c(OpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BUJ XUMUYECKON CBSI3M B OpPraHUYECKUX
COEIMHEHUAX (KOBaJEHTHAs U MOHHAsS CBSI3b, G- U T-CBS3b, BOJOPOAHAS CBS3b);

cOPMUPOBAHHOCTh ~ YMEHHUS  MPUMEHATH  MOJOXKEHUS TEOpUU  CTPOCHHUS
oprannueckux BemniectB A.M. bytiepoBa 151 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHUE, (UINUYECKUE
Y XUMHAYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENEH Pa3IUYHBIX KIACCOB OPraHUYECKUX
BELIECTB: AJIKAHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJKaJWEHOB, AJIKUHOB, APOMAaTHYECKUX
YIIEBOAOPOJIOB, CIUPTOB, aJbICTUJIOB, KETOHOB, KapOOHOBBIX KHCJIOT, HPOCTHIX
U CIOXHBIX 3(QUPOB, KUPOB, HUTPOCOCIMHEHHN W aMHHOB, aMHHOKHCIIOT, OEJIKOB,
yIIeBOAOB (MOHO-, M- W MOJUCAXapuJ0B), WLIIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXJYy  HHMMHU  YPAaBHEHUSIMH  COOTBETCTBYIOIIMX  XUMHMUYECKMX  pPEaKIUi
C MCMOJb30BAHUEM CTPYKTYPHBIX (DOPMYIL;

c(OpMHUPOBAHHOCTh YMEHUS MOATBEPKIATh HAa KOHKPETHBIX MPUMEPAX XapakTep
3aBHCHUMOCTU PEAKLIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUN OT KpPaTHOCTH
Y TUIA KOBAJIEHTHOM CBSI3M (G- U T-CBSI3M), B3aMMHOI'O BIIUSIHUSI ATOMOB M TPYIIIT aTOMOB
B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOUYHUKH YTIIIEBOJOPOIHOTO
CoIpbsi (HE(DTh, MPUPOAHBINA Ta3, Yrojib), CIIOCOOBI €ro MepepadoTKH M MPAKTHYECKOE
IpUMEHEHUE TPOIYKTOB MEepepadoTKH;
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c(hOpMUPOBAHHOCTD BJIQJICHUS] CUCTEMOM 3HaHHUM O €CTECTBEHHO-HAYUYHBIX METO/IaX
MO3HAHUS — HAONIOACHUU, W3MEPEHUH, MOJCIMPOBAHUM, SKCIIEPUMEHTE (peajbHOM
¥ MBICIICHHOM) ¥ YMEHUS IPUMCHSTH dTH 3HAHMS;

c(hOpMHUPOBAHHOCTh YMEHHSI TMPUMCHATh OCHOBHBIC OIECPAIMH MBICITUTEIHLHOM
NEATeIbHOCTY — aHajiu3 W CHUHTE3, CpaBHEHHE, O000O0IIeHHE, CHCTeMaTU3alluIo,
BBISIBJICHUE TPUYMHHO-CICACTBCHHBIX CBSI3¢H — MJI WM3YYCHHUS CBOWCTB BEIICCTB
Y XUMHUYECKUX PEAKIINH;

chOpPMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU
C TIOHATHUSIMU U TIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIJIsl Oojee
OCO3HAHHOTO TIOHMMAaHHUs CYIIHOCTH MaTEpUabHOTO E€IMHCTBA MHUpPA, HUCIOJIb30BaTh
CUCTEMHBIC 3HAHUS [0 OPraHUYECKOM XHUMHHU JJIsi OOBSICHEHHS M IIPOTHO3UPOBAH Us
SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHUH: IMPOBOAUTH PacCyeThl MO XUMHUYECKUM (PopMmyrnam
U YPaBHEHHUSIM XMMUYECKHX PEAKIIUM ¢ UCTOJb30BaHUEM (DU3NUYECKUX BETUYUH (Macca,
00BEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPUIYIOIIUX BEIIECTBA C KOJTUICCTBCHHOU
CTOPOHBI: PacUeThl TI0 HAXOXKJICHUIO XUMUYECKOH (POPMYIIBI BEIIECTBA IO M3BECTHHIM
MAaCCOBBIM JIOJISIM ~XMMHYECKHUX DJIEMEHTOB, NPOAYKTaM CTrOpaHWs, TUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM: IPOTHO3UPOBATH, AaHAIM3UPOBATH MU OICHUBATH
C MO3HITUI IKOJIOTHYECKOM O€30MaCHOCTH IOCIICACTBUS OBITOBOM M IMTPOM3BOCTBEHHOM
NeATCIbHOCTH 4YeJIOBeKa, CBS3aHHOM C TiepepaboTKOM BEIIEeCTB, HCIIONIb30BaTh
MOJTYYCHHBIC 3HAHWS U1l TPUHATHS TPAMOTHBIX PEIICHWH MpoOJieM B CUTYaIHsX,
CBSI3aHHBIX C XMMHUEH;

c(OpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATCIBHO IUIAHUPOBAaTh W  IPOBOJIMTH
XUMUYECKANA IKCIIEPUMEHT (TTOJIydeHHUE M M3YYEHUE CBOWCTB OPraHWYECKHUX BEIECTB,
KaueCTBEHHBIE PEAKITUU YTIEBOJAOPOIOB PA3IMYHBIX KIACCOB M KHCIOPOCOACPKAITUX
OpPTaHMYECKUX BEIIECTB, PEIIEHNWE SKCIEPUMEHTAIBHBIX 3a7ad 10 PacIO3HABAHUIO
OPTraHMYECKUX BEIIECTB) C COOJIIOIEHUEM TpaBWJI OE30MacHOro  OOpalieHus
C BENIECTBAMU U JJA0OpaTOPHBIM 000pyA0BaHUEM, (POPMYTUPOBATH 11€J1h UCCIICIOBAHUS,
NPEACTaBIATh B pazMuyHoOd (Qopme pe3ynbTaThl ASKCIEPUMEHTA, aHAIM3UPOBATH
U OIIEHUBATh UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHU:

coOIro1aTh MpaBHJIa AKOJOTMYECKH I€JICCOOOPa3HOr0 IIOBEACHUS B  OBITY
U TPYIAOBOW JEATEILHOCTH B IIEJIAX COXPAHCHHUS CBOETO 3J0POBBS, OKPYKAIOIICH
MIPUPOTHON CPEIIbI M TOCTHKCHUS €€ YCTOWYHNBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JICUCTBHSI HA JKUBBIE OPTaHU3MBI
OTIPEICIICHHBIX OPTaHNYECKUX BEIECTB, MOHUMAast cMbIcH rmokazatens [1/1K;

aHAJIM3UPOBATh  IICJIECCOOOPA3HOCTh  NMPUMEHCHUS  OPraHMYECKUX  BEIIECTB
B MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS COOTHOIICHUS PUCK-TIONH3A;

chOpPMUPOBAHHOCTh ~ YMEHUW:  OCYIIECTBJISATh  IIEJICHANIPABICHHBIA  TIOUCK
XUMUYECKON HH(OpPMAIMK B PA3IMYHBIX HCTOYHMKAX (HaydHass U y4eOHO-Hay4dHas
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JUTepaTypa, cpelicrtBa MaccoBod uHbopmanuu, MHTepHET W Apyrue), KpUTHUYECKU
aHAJIM3UPOBATh XMMHUYECKYI0 HH(pOpMaIMI0, TepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHHM C MIOCTaBJICHHON Y4eOHOM 3a1aueii.

[IpeameTrHble pe3ynbTaThl OCBOEHUS Kypca «O0mas 1 HeopraHuyeckass XuMHus»
OTpaXkaroT:

c(hOpMUPOBAHHOCTD MPE/ICTABICHUIA:

0 MaTepUaIbHOM E€JIMHCTBE MHUpPA, 3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHUM
NPUPOJbLI, O MECTE U 3HAYEHUU XUMHHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ POJH
B O0CCICUCHHH YCTOWYMBOTO pA3BUTHUS, B PEHICHUM TIPOOIEM IKOJIOTHYECKOM,
AHEPreTUYECKON M TMHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JJaHUU HOBBIX
MaTepuajoB, HOBBIX HCTOYHHUKOB JHEPruM, B OOECICUCHUH paIlMOHAIHHOTO
MIPUPOJIONO0JIB30BaHMS, B (POPMUPOBAHUHM MUPOBO33PEHHUS U OOIICH KyJIbTYphI YEJIOBEKA,
a TaK)Ke PKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO M MIPUPOIHOM
cpene;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CHCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYACT:

OCHOBOIOJIAraroIne MOHSATUS — XUMUUECKUI IJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
9JIGKTPOHHAs 000JI0YKa aToma, s-, P-, 0-aToMHBIE OpOUTAIIH, OCHOBHOE U BO30Y)KICHHOEC
COCTOSIHHMSI aTOMa, THOpUIU3aIlis aTOMHBIX OpOUTajeii, HOH, MOJICKYJa, BaJICHTHOCTD,
AJICKTPOOTPHUIIATEIIBHOCTh, CTENCHb OKHUCJICHHUS, XHUMHUYECKas CBs3b (KOBaJCHTHAs,
WOHHAs, METaJUIMYECKasi, BOJAOPOJIHAS), KpUCTALUIMYECKAs pEIIeTKa, XUMHUYecKas
peakiusi, pacTBOp, IEKTPOJMUTHI, HEIJEKTPOIUTHI, AJICKTPOJIUTHYECKAS AUCCOLMAIINS,
CTENEHb JUCCOIMAIMKM, BOJIOPOJHBIA IIOKa3aTelb, OKHUCIUTENIb, BOCCTAHOBUTEIb,
TETI0BOM A(PPeKT XMMUYECKON peaKkIiui, CKOPOCTh XUMUYECKON PEAKIIUU, XUMUYECKOE
paBHOBECHE;

TEOPUH M 3aKOHBI (TEOPHUS AJICKTPOJUTHYECKOM ITUCCOLMAIIMU, TEePUOIUYECKUN
3akoH J[.1. MenpaeneeBa, 3aKOH COXpPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpAlICHUS] PHEPTUM MPU XUMUUYECKUX PEAKLMSIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICMCTBYIOIINX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIeXKAIUe B OCHOBE IIOHMMAaHUSA TPUYUHHOCTHU
U CHUCTEMHOCTH XHWMHWYECKUX SBJICHUU; COBPEMEHHBIC MPEACTABICHUS O CTPOCHUU
BEIIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM U HAAMOJIEKYJISIPHOM YPOBHSIX;

MPEJACTABICHUS O MEXaHU3MaxX XUMHYECKUX pEaKlIui, TEePMOJUHAMUYECKUX
U KUHETHYECKHX 3aKOHOMEPHOCTSIX HX MPOTEKaHWs, O XMMHUYECKOM PaBHOBECHH,
pacTBOpax U IUCHEPCHBIX CUCTEMAX;

(GaKTOJIOrMYEeCKUE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHH U O€30MacHOM
UCIIOJIb30BAHUU BAXKHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY U MPaKTHUUYECKOMN
NeATEeIIbHOCTH YeJIoBeKa, OOITUX HAyYHBIX IPUHITUIIAX XUMHUYECKOT0 IPOU3BOICTBA;

c(hOPMUPOBAHHOCTh YMCHHMI: BBIABISATh XapaKTEpHbIE TPU3HAKH TOHSTHH,
YCTaHABJIUBaTh HUX  B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE  IOHSATHS
MIpY ONUCAHWU HEOPTraHUYECKUX BEIIESCTB U UX MPEBPAIICHUM;
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C(OPMUPOBAHHOCTh ~ yYMEHHUS  HUCIHOJb30BaTh  XUMHUYECKYIHD  CHMBOJIHUKY
JUId  cocTaBiieHUs: (GOpMysl BEUIECTB M  YPaBHEHHH XUMHUYECKHMX peakLuH,
cucrematnieckyto HomeHkiIatypy (IUPAC) u TpuBManbHblE Ha3BaHUA OTIEIbHBIX
BEILIECTB;

C(OPMUPOBAHHOCTh YMEHHUS OIpPENENsATh BAJEHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKHX JIEMEHTOB B COEIMHEHUX, BUJI XUMUYECKOH CBSI3U (KOBaJIEHTHAs!, HOHHAs,
MeTalInyecKas, BOAOPOAHAs ), TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOI'O BEIECTRA;

chOpPMUPOBAHHOCTh ~ YMEHHUS OOBSCHATH 3aBUCHMOCTh  CBOMCTB  BEILIECTB
OT BHJAa XUMHYECKOW CBSI3W M THUIA KPUCTAIUIMUECKOW pEIIeTKH, OOMEHHBIN
Y JIOHOPHO-aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSA3H;

c(OpMUPOBAHHOCTh YMEHHIA:

KJaccu(puIUpoBaTh: HEOPraHWYECKUE BEUIECTBA IO HMX COCTaBy, XUMHUYECKHE
peakuuu MO pa3IMYHbIM MpPU3HAKaM (YMCIYy M COCTaBy pearupyrouluxX BeEIIECTB,
TeroBoMYy 3¢¢eKTy peakiu, W3MEHEHHIO CTEMEHEH OKHUCICHUS JIIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTalnu3aTopa u Ipyrue);

CaMOCTOSITEJIbHO ~BBIOMPAThb OCHOBAaHUS W KPUTEPUH ISl  KIACCHU(PUKALIMU
U3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEaKLIUM;

C(OPMUPOBAHHOCTh YMEHHUSl PpACKpbIBaTh CMBICI IEPUOJUYECKOrO 3aKOHa
JI.. MenpaeneeBa U AEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO
Y IPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUIA:

XapaKTepU30BaTh HIEKTPOHHOE CTPOCHHUE ATOMOB U MOHOB XUMHUUYECKUX JJIEMEHTOB
nepporo—yerseproro nepuonoB Ilepuommueckon cucremsl .M. Mennaeneesa,
UCIIONB3YySl TOHATHS «IHEPreTUUECKUE YPOBHU», «IHEPreTUUYECKHE TMOIYPOBHUY,
«S-, p-, d-aToMHBIC OPOUTAINY, KOCHOBHOE M BO30Y)KIECHHOE SHEPIETUYECKUE COCTOSHUS
aTomay;

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHUX 3JEMEHTOB U UX
coequHeHnn no nepuomaMm u rpynnam Ilepmomnueckon cucremsl .M. Menneneesa,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS MX JJIEKTPOHHBIX
000J104CK;

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUC
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE I'€HETUYECKOU
CBA3M  MEXIYy  HEOPraHMYECKMMH  BELIECTBAMM C  I[OMOLIBIO  YPaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYITHOCTD:

OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHUM  ITOCPEICTBOM  COCTaBIICHMS
AJIEKTPOHHOT 0 OajlaHca ATUX peakLnii; peakluii HOHHOTOo OOMeHa ITyTEeM COCTaBIICHUS UX
IIOJIHBIX M COKPAI[EHHBIX MOHHBIX YPABHEHUN; pEaKLUH TMIPOJIN3a,;

peakiuii KOMILJIeKcooOpa3oBaHusi (Ha TNpUMeEpe THIPOKCOKOMIUIEKCOB IMHKA
U QTIOMUHUA);
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c(hOpMUPOBAHHOCTh YMEHUS O0BACHATh 3aKOHOMEPHOCTH ITPOTEKAHUS XUMUYECKHUX
pEaKuii C y4eTOM WX IHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUS CKOPOCTHU
XUMHUYECKON peaKkIuy B 3aBUCHMOCTH OT PAa3IMYHBIX (DAKTOPOB, a TAKXKE XapakTep
CMEIICHHUS XUMHUYECKOT'0 PABHOBECHS IO/l BIUSHUEM BHEUTHUX BO3JECHCTBUN (TIPUHIIHIT
Jle IllaTenwe);

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh XMUMHUYCCKHE PEAKIINU, JISKAIIAC
B OCHOBE MPOMBIIIJIEHHOTO MOJYY€HUSI CEPHON KUCIOTHI, aMMHUaKa, OOIHNe Hay4YHbIC
TPUHITUTIBI XUMUYECKUX MIPOU3BO/ICTB; 11EeJIECO00Pa3HOCTh PUMEHEHUS
HEOPraHMYECKUX BEIIECTB B TPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIECHUS
PHUCK-TIOJIB3a;

c(OpMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOW 3HAHUN O METOJaxX HAy4HOrO MO3HAHUS
SBJIGHUWA TPUPOJLI — HAONIOJEHHE, W3MEPEHHUE, MOJCIUPOBAHUE, HKCIEPUMEHT
(peasbHBII U MBICIICHHBIH ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, YMCHHS PUMECHSTh
OTU 3HAHUS TPH SKCIEPUMEHTAIILHOM MCCIIEIOBAHUU BEHIECTB M ISl OOBSICHEHUS
XUMUYECKUX SIBJICHHM, WMEIOIINX MECTO B MPHUPOJEC, MPAKTHYECKON NeATCTHLHOCTH
YEJIOBEKA U B IIOBCEIHEBHOM JKU3HU;

chOPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBS3h XUMUYECKHX 3HAHUI
C TIOHATHSIMH | TPEACTABICHUSIMH JAPYTUX €CTECTBEHHO-HAYYHBIX MMPEAMETOB JIJIs Oojiee
OCO3HAHHOT'O MOHUMAaHUS MaTepUaIbHOTO €TMHCTBA MUPA,;

c(hOpMUPOBAHHOCTH YMEHUS TIPOBOAUTH PACUETHI:

C UCIOJIb30BAaHUEM TOHSATUN «MacCOBasi I0JIs BEIIECTBA B pACTBOPE» U «MOJISIpHAs
KOHIICHTPAIIH»;

MaccChl BEIIECTBA WM 00bhEMa Ta3a M0 M3BECTHOMY KOJUYECTBY BEIIECTBA, MAacce
WK 00BEMY OJHOTO U3 YJACTBYIOIIUX B PEAKIIUHU BEIICCTB;

TETJIOBOTO A PeKTa peakiuu;

3HAYCHUS BOJOPOJHOTO IMOKA3aTelNsi PacTBOPOB KUCIOT M MIENOYEH C M3BECTHOU
CTETICHBIO TUCCOIMAITIH;

Macchl (0oOBeMa, KOJMYECTBAa BEIIECTBA) MPOAYKTa PEAKIUHU, €CId OJHO
M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PAacTBOpPa C OINPEIEIEHHOM MacCOBOW MOJEU
PacTBOPEHHOIO BEILIECTBA UJTU JaHO B U30BITKE (MMEET MPUMECH );

JIOJTU BbIXOJa MPOAYKTa pEaKiliy;

00BEMHBIX OTHOILIEHUH Ta30B;

chOpPMUPOBAHHOCTh YMEHMM: CaMOCTOSATEIBHO IUIAHUPOBATh W  IPOBOAUTH
XUMUYECKANA SKCIEPUMEHT (MPOBEACHHUE PEAKIIM MOHHOTO OOMEHa, TOJTBEP)KICHUE
KauyeCTBEHHOTO COCTaBa HEOPTaHMYECKHX BEIIECTB, OMPEICICHUE CPEAbl PacTBOPOB
BCIICCTB C IIOMOINBI0 WHIWKATOPOB, HW3YYCHHE BIUSHUSA Pa3IUIHBIX (PAKTOpOB
Ha CKOPOCTh XMMHYECKOW pPEAKIINH, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/a4d M0 TeMaM
«Mertamibe» u «Hemeramnsi») ¢ coOnrofeHHEM TpaBMil 0€30MacHOr0 OOpalieHus
C BEIIECTBaMU U JJA0OpaTOPHBIM 000pyA0BaHUEM, (POPMYTUPOBATH 11€Ih UCCIICIOBAHUS,
MPENCTaBIATh B pPa3au4HONM ¢dopMe pe3yJabTaThl SKCIEPUMEHTA, AaHATU3UPOBAThH
U OIICHUBATh UX JIOCTOBEPHOCTb;
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c(hOpMUPOBAHHOCTh YMEHHH: COONIOJATh TMpaBUJia II0Jb30BAaHUS XUMHUYECKOU
MOCYJI0M 1 J1a00paTOPHBIM 000PY0BaHUEM, OOpAIeHUs C BEIIECTBAMHU B COOTBETCTBUH
C UHCTPYKLMSIMHU TI0 BBIMOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB, SKOJIOTHUYECKU
1[eJIECO00pPa3HOro MOBEJCHUSI B OBITY U TPYIOBOM NIESITEIBHOCTH B IEJSIX COXPAHCHUS
CBOEr0 3J0POBbS, OKPYKAIOIIEH NPUPOAHON CpeAbl U JOCTUKEHUS €€ YCTOMYHUBOTO
pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHMYECKOrO JACHCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEACICHHBIX HECOPTaHUYECKUX BEIIECTB, MOHMMAas cMbIC noka3aress [1J1K;

chOpMHUPOBAHHOCTh ~ YMEHUW:  OCYIIECTBJIATH  IIE€JICHAMNPABICHHBI  IMOUCK
XUMUYECKON HMH(OpPMAIMK B Pa3IMYHBIX HCTOYHUKAX (Hay4dHass U y4eOHO-Hay4dHas
JUTepaTypa, cpencrtBa MaccoBoil wHbopMmanmu, WHTEpHET W Jpyrue), KpUTHUECKHU
aHAJIM3UPOBaTh XMUMUYECKYH0 HWHQoOpMaluio, mnepepadaThiBaTh €€ W HUCIOJIb30BaTh
B COOTBETCTBHMHM C MIOCTABJICHHON Yy4eOHOM 3a1aueii.
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10 KJIACC
HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3zesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpemeTa

Paznen 1. TeopeTnueckue oCH

OBbI OPraHUYeCKOU XUMUH

1.1

[Ipenmer oprannyeckou
XUMUHU.

Teopust ctpoeHus
OpPraHUYECKUX
COETMHEHNH

A. M. byrneposa

8

[IpenMer u 3HaUYEHHUE OPraHUYECKOU
XUMUH, TIPEJICTABICHUE O MHOT000pa3uu
OpraHUYECKUX COCTMHEHUMN.
DNEeKTPOHHOE CTPOEHUE aToMa
yriepoJa: OCHOBHOE U BO30YKJIEHHOE
cocTtosiHUs. BajleHTHBIE BO3MOXKHOCTH
aToMa yriepojia. XuMH4eCKasi CBSI3b

B OPraHUYECKUX COCTMHEHUSX.

Tunel THOpUIM3AIIK aTOMa yriiepoa.
MexaHun3Mbl 00pa30BaHusl KOBAJIGHTHOM
CBs13U (OOMEHHBIN U IOHOPHO-
aKIIENTOPHBIN ).

Tunel nepekpbIBaHNs ATOMHBIX
opOuTalielt: G- U T-CBS3U.

OnuHapHas, 1BOWHAs U TPOWHAS CBA3b.
Cnoco0nI pa3pbiBa CBsI3€H B MOJIEKYJIax
opranuyeckux Bemiects. [lonsTue

0 CBOOOJHOM pajauKale, Hykiaeopuse

U 3JIEKTpodue.

PackpeiBaTh CMBICT N3y4aeMbIX
MOHSTUH (BBIICIATH UX XapaKTePHbIE
NPU3HAKK) U IPUMEHATD 3TU TTOHITHUS
MIPU OMUCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, 11 OOBICHCHHUS
OTZIeNIbHBIX ()aKTOB U SIBJIICHUIA.
PackpbIBaTh CMBICIT MOJIOKEHHI
TEOPUH CTPOCHHUSI OPraHUYECKUX
BemiectB A. M. byrneposa

Y TIPUMEHSTH UX JIJIS1 O0BSICHEHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB

OT COCTaBa U CTPOCHHS.
Hcrnonp30BaTh XMMUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILICHHBIX,
CKEJIETHBIX) (POPMYJT OPraHUYECKHUX
BEIILIECTB.

Onpenenars BUAb XUMAYECKON
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Teopust CTpOCHUST OPraHUYECKUX
coennHeHuii A.M. BytnepoBa u ee
COBPEMEHHOE Pa3BUTHUE — CTPYKTYPHAS
TEOPHUSI OPraHUYECKUX COCTMHEHUM.
3HaYEeHUE TEOPUU CTPOEHUS
OPraHUYECKUX COCIMHECHUU.
MonexkynspHble U CTPYKTYPHBIE
dbopmyibl. CTpyKTYpHBIE (POPMYJIbI
Pa3IMYHBIX BUAOB: pa3BEPHYTAs,
COKpalllcHHAas1, CKEJIETHAS.

N3omepust. Bunabl nzomepun:
CTPYKTYpHAasi, TPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3((HEKTHI B MOJIEKYIax
OPraHUYECKUX COCITMHCHUU.
NHAyKTUBHBIN 1 ME30MEPHBIN

3 exTsI.

[IpencraBienue o kiaaccudukanuu
OpraHNUYECKUX BEIIECTB.

[TonsaTre o QyHKIIMOHATBHOM TpyIIIIE.
I'omonorus. I'omosiornyeckue psijibl.
Homenknarypa opranndeckux
COeIMHEHUH (cUcTeMaTHdyecKas

Y TPUBUAJIbHBIC Ha3BaAHUS ).
Oco0eHHOCTH U KJacCU(pUKALH
OpPraHUYECKUX PEAKIIUM.
OKuCINTENBHO-BOCCTAHOBUTEIIbHbBIC
pEeakiy B OPraHn4eCKOi XUMUHU.

CBsI3U (OAMHAPHBIE, KPaTHbIE)

B OPraHUYECKUX COCIUHEHUSX.
XapakTepu3oBaTh poJib U 3HAYEHHUE
OpPraHWYeCKOW XUMHUH B PEIICHUN
po0JIeM SKOJIOTHYECKOM, TTHUIIEBOM
0€30MacHOCTH, B Pa3BUTHH
MEUIMHBI, CO3JJaHUU HOBBIX
MaTepHuaoB, B 00ecredyeHun
palMOHAIBLHOT O
MPUPOIONOIb30BAHUS;
MOATBEPKAATh €€ CBSI3b C IPYrUMU
HayKaMHU.

Hcnonp30BaTh MOIEIN
OpPraHMYECKUX BEILECTB

IS WUTIOCTPALIMU UX XUMHYECKOT O
Y IPOCTPAHCTBEHHOI'O CTPOECHMUSI.
HaOmronates 1 onuceIBaTh
JEMOHCTPALIMOHHBIE OMBITHI;
IPOBOJIMTH U OIKCHIBATh
nabopaTopHbIE€ OMBITHI
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JKCNepUMEHTAIbHbIE METO/IbI
M3Yy4YeHUsl BeleCTB M MX MpeBpAalleHHii:
e J/[emoHCTpauuu:

— O3HAKOMJICHHE C 00pa3iamMu
OpPraHWYEeCKUX BEUIECTB U MaTeprajlaMu
Ha X OCHOBE;

— OINBITHI 110 IPEBPAILECHUIO
OpPraHWYeCKUX BEUIECTB MPU HarpeBaHUU
(nnaBieHue, oOyriauBaHUE U TOPEHHUE).

e JlabopaTopHbI€ OMBITHI:

— MOJIEIMPOBAHNUE MOJICKY
OpPraHUYECKUX BEIIECTB

Hroro no pazneny

Paszpnes 2. Yriesonopoabl

2.1

IIpenenbHbie
YIJIEBOAOPOIBI —
AJIKaHbI, [IUKJIOATKAHBI

Ausikanbl. ['oMONIOrHYeCKUM psifi aTKaHOB,
obmras Gpopmysa, HOMEHKIATypa

U U30MepHs. DIEKTPOHHOE

Y IPOCTPAHCTBEHHOE CTPOCHUE

MOJIEKYIT AJIKAHOB, SP3-rubpuan3anms
aTOMHBIX OpOUTael yrieposa, G-CBs3b.
dusznyeckre CBOMCTBA aJKaHOB.
XUMHYECKUE CBOWCTBA AJIKAHOB: PEAKIUU
3aMelIeHus, U30MEPU3aLINH,
JNEruApUPOBAHUS, [TUKIIU3AINH,
MAPOJIN3a, KPEKUHTA, TOPCHUS.
Haxoxnenue B mpupoje. CriocoObl

Braners n3ydaeMbIMU XUMHYECKUMHU
MIOHATHUSIMH.

BoIsSIBASATE XapakTepHbIe TPU3HAKU
MOHSTHUH, YCTaHABIUBATH UX
B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOILIME MTOHATHUS

MIPU OMUCAHUU COCTaBa, CTPOEHUS
Y MpEeBpalIeHUN OPraHuYECKUX
COCTMHEHNH.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
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MOJTyYeHUS ¥ TIPUMEHEHHUE alTKaHOB.
Huknoankansl. O6mias hopmyna,
HOMEHKJIaTypa U U30MEpHS.
OcoOCHHOCTH CTPOCHHS U XMMUYECKUX
CBOWCTB MaJIbIX (IIMKJIOMPOIIaH,
LMKJIOOYTaH) U OOBIYHBIX (LIUKJIONEHTaH,
[UKJIOT€KCaH) HUKI0aNKaHoB. CriocoObl
NOJIYYEHHUSI ¥ IPUMEHEHHE LIMKII0ATKAHOB

2.2

HenpenenbHbie
YTJIEBOAOPO/IBI:
aJIKCHBI, aJKaIUCHBI,
AJIKUHBI

14

AJikeHbl. ['oMonOrnuecKkuii psii alKeHoB,
obmas ¢popMysia, HOMEHKIATypa.
DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJ AJKEHOB,
SP2-ruOpuaN3anUsS aTOMHBIX OpOHTAsIEH
yriepoaa, 6- U n-cBsA3u. CTpyKTypHas U
reoMeTpuueckas (yuc-mpanc-) N30Mepus.
du3nyecKre CBOMCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOEANHEHNS, 3aMEILICHHS

B (-[TOJIO’KEHUE TIPU JBOMHOM CBS3H,
NOJIMMEPU3ALUH U OKUCIIEHUS.
lIpedcmasnenue o mexanusme peaxyuu
NEKMPOPUTLHO20 NPUCOEOUHEHUSL.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
pEaKuM Ha JBOWHYIO CBS3b.

CnocoObl oay4yeHus: U MPUMEHEHNE
AJIKEHOB.

Ankanuensl. Knaccuduxanuys

(pa3BepHYTOI, COKpaIllEHHOMH,
CKENIETHOM) (hopMYJIT YTIEBOAOPOIOB.
VY cranaBnuBaTh NMPUHAIJICKHOCTh
BEIIECTB K OMPEICTICHHOMY KJIacCy
yIJI€BOJOPOJIOB TIO COCTABY

Y CTPOEHUIO, Ha3bIBaTh MX

10 CUCTEMAaTUYECKOM HOMEHKIIATYpPE;
NPUBOJUTH TPUBUAIbHBIC Ha3BAHUS
OTJICTHHBIX TIPE/ICTaBUTEIICH
YIIIEBOIOPO/IOB.

OmnpenensaTh BUIBI XUMHYECKOU
CBSI3M B MOJIEKYJIaX YIJIEBOJOPOIOB
(KoBaJIeHTHAas1 HEMOJSIpHAs

U TIOJIIPHAs, G- U T-CBSI3b).
[TonTBepxkaaTh HA KOHKPETHBIX
MpUMEpPAX XapaKkTep 3aBUCUMOCTH
PEaKIIMOHHOM CIIOCOOHOCTH
YIJCBOJIOPOIOB OT KPaTHOCTH U THIIA
KOBAJICHTHOM CBSI3M (G- U T- CBSI3H),
B3aMMHOTO BJIMSIHUSI aTOMOB U FPYIIIT
aTOMOB B MOJIEKYJIaX; a TAaKkKe

OT OCOOEHHOCTEW peann3aiuu
Pa3IMYHBIX MEXaHU3MOB IIPOTCKAHUS
peaKkuuil.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, Gu3ndecKue

1 XMMHMYECKHE CBOMCTBA, BaYKHEHIIINE
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QJIKaJIMECHOB (CONPSIKEHHBIE,
U30JIUPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco00EHHOCTH JIEKTPOHHOTO CTPOCHUS
Y XUMHUYECKUX CBOMCTB COMPSI>KEHHBIX
IWEHOB, 1,2- u 1 ,4-npucoeguuenue.
[Tonmumepu3zanust CONpsiKEHHBIX TUECHOB.
CnocoObl moay4yeHus U MpUMEHEHNe
AJKaJMEHOB.

AukyHbL. ['OMOTOrHYECKUN ST ATIKUHOB,
obmrast hopMmysia, HOMEHKJIATypa

1 U30MepHsl. DIEKTPOHHOE

Y MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
QIKUHOB, SP-TUOPUIA3AIIIS JIEKTPOHHBIX
opOuTasiell aToma yriaepoja.
du3nyecKrne CBOMCTBA aJKUHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOCAVMHEHUS, TUMEPU3ALIUN

Y TPUMEPHU3AIIUHU, OKUCIICHHUS.
KucnorHsle cBOWCTBa aJIKUHOB,
UMEIOIIMX KOHLEBYIO TPOHHYIO CBSI3b.
KauecTBeHHBIE peakny HA TPOMHYIO
cBsi3b. CIOCOOBI MOTy4EHUs

Y IPUMEHEHUE aJTKUHOB

2.3

ApomaTnyeckue
YTJIEBOJIOPO/IbI (apEHbI)

ApomaTHdeckue yriaeBoI0pOIbI.
["'omomnoruueckuii psiji apeHoB, o01as
dopmyna, HOMEHKIATypa U U30MEPHSI.
DNEKTPOHHOE U TPOCTPAHCTBEHHOE

CHOCOOBI MOTYYEeHHSI YTIEBOIOPOAOB,
MPUHAJICKAIINX K Pa3IHYHBIM
KJIaCCaM.

BbIABIIAT T€HETUYECKYIO CBA3b
MEX/Ty YIIIeBOAOPOJAMH Pa3THIHbBIX
KJIACCOB W TIOJITBEPXKAATh €€ HATMIHe
YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMUYECKUX PEeaKIUui

C MCTIOJIb30BAHUEM CTPYKTYPHBIX
(bopMyIT BEIIECTB.

XapakTtepu3oBaTb HICTOUHUKHU
YIJI€BOAOPOIHOTO ChIPbs (HEPTBH,
MPUPOIHBIN Ta3, Yroiib), CIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOe
MIPUMEHEHHUE TTOJTYy4aeMbIX IPU ATOM
MPOAYKTOB.

Hcnonb3oBaTh 001IEHAYYHbBIE
METO/TbI TTIO3HAHUS

IPU CAMOCTOSITEIbHOM
IUTAHUPOBAHUU, ITPOBEJICHUN

Y ONKUCAaHUU XUMUYECKOTO
AKCIIEpUMEHTa (J1aOOpaTOpHbIE
OTBITHI U MPAKTUYECKUE PaOOTHI).
CrnenoBaTh npaBuiaM 0€30MacHON
paboThI B TabopaTopuu

P UCTIOJIb30BAHUM XUMUYECKON
NOCY/bl M 00OPYAOBAaHHUS, a TAKXKe
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CTPOEHUE MOJIEKYJIbl OEH30a.
DU3NYECKHE CBOMCTBA APEHOB.
XUMHYECKHE CBOMCTBA OEH30J1a U €T0
FOMOJIOTOB: PEAKIINKU 3aMEIICHUS

B OEH30JIbHOM KOJIBLIE U YTJIEBOJOPOIHOM

pajuKaie, peakiuy MPUCOCTHHCHHS,
OKHCJIEHHE TOMOJIOTOB O€H30:14a.
[IpencraBienue 06 OPUEHTUPYIOIIEM
JIEMCTBUH 3aMECTUTENIENH B OCH30JIbHOM
KOJIbIIE Ha MIPUMEPE ATKIIIbHBIX
paanKaioB, KapOOKCHUIIHLHOM,
TUAPOKCUIIBHBIA, AMHHO- M HUTPOTPYIITI,
aTOMOB TaJIOICHOB.

Oco0EeHHOCTH XUMHUYECKUX CBOMCTB
ctupona. [Tonmumepusarus ctupoiia.
CnocoObI MoTydeHHs ¥ IPUMCHECHHUE
apOMAaTHYECKUX YTJIEBOJIOPOJIOB

2.4

[IprpoaHbie UCTOYHUKH
YIJIEBOJIOPOJIOB M MX
nepepaboTka

[Tpuponnsiii ra3. [lomyTHbie HEPTIHBIC
ra3el. Hed1b 1 ee mpoucxoxaeHue.
KameHnHslii yroib 1 IpoayKThl €ro
nepepadoTKH.

CniocoObI epepaboTKH HEPTH:
MepPEeroHKa, KPEKUHT (TEPMHUYCCKHUH,

KATAJIMTUYECKUI ), pUPOPMUHT, TUPOJIN3.

[IponykTel nepepaboTKH HEPTH,
UX MPUMEHEHHE B MPOMBILIIEHHOCTH
1 B OBITY.

MpaBujiaM 0OpallleHus ¢ BEIIECTBAMHU
B COOTBETCTBUM C UHCTPYKIUSIMHU
BBITIOJTHEHUS 1a00PATOPHBIX OIBITOB
Y TIPAKTUYECKUX padboT

0 MOJYYEHUIO U U3YYEHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBiarh pe3ysabTaThl
AKCIIEpUMEHTa B (popme 3anucu
YpaBHEHUI COOTBETCTBYIOLIUX
peaKIuii u 1enaTh BHIBOJBI HA UX
OCHOBE.

[TpoBOIUTE BEIYUCIICHHUS

U1 OTpeieNICHUS] MOJIEKYJIIPHON
(opMyJIbl OpraHUYECKOT O BEIIECTBA
M0 YPaBHEHUIO XUMUYECKON PEeaKINU
Y TI0 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJIAIIUX B €r0 COCTAB,
1o macce (00beMy) MPOTYKTOB
CTOpaHHs.

CaMoCTOSITeNIbHO TUIaHUPOBATH

Y OCYUIIECTBJISITh CBOIO
MMO3HABATEIbHYIO JESATENbHOCTD;
MPUHUMATH aKTUBHOE Y9acTHE

B IPYNIIOBOM Y4EOHOMU AesATENbHOCTH
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I'eneTnyeckas CBA3b MCKAY pa3IMYHbIMHA
KJIacCaMH yrijiicBOaopoa0B

2.5

["asmorennpon3BoIHBIE
YIJIEBOOPOIOB

DJIEKTPOHHOE CTPOCHUE
rajoreHONpPOU3BOIHBIX YTJIEBOJOPOIOB.
Peakiiuu 3amenienns rajoreHa

Ha TUJPOKCUI, HUTPOTPYIIITY,
[UAHOTPYIITY, AMUHOTPYIIITY.

JlericTBrE HA TrajJOrE€HIIPOU3BOIHBIC
BOJIHOT'O M CIIUPTOBOr'O pacTBOpa
menour. Bzanmonelictsue
JUTAJIOT€HAJIKAaHOB C MarHueM M ITHHKOM.
[TonsATHE O METAITIOOPTaHUYECKUX
coenuHeHnX. Mcmonn3oBanue
raJIOr€HIPOU3BOJIHBIX B OBITY, TEXHUKE
1 B CHHTE3E.

JKCcnepUMEeHTAIbHbIE METO/IbI
M3y4eHHUs] BelIeCTB U UX MPeBPallleHUI:
e JleMOHCTpauuu:

— JeMoHCTpaIus (GU3NIECKUX CBOWCTB
YIJIEBOJIOPOJIOB (PACTBOPUMOCTH);

— KaueCTBEHHBIE PEaKIINU
YIJIEBOJIOPOJIOB PA3JIMUHBIX KIIACCOB
(oOecuBeurBaHrE€ OPOMHOM MIJIM MOJTHOM
BOJIbI, paCTBOpA MEepMaHraHata Kaiaus,
B3aMMOJIEHCTBHE alleTUJIEHA

C aMMHA4YHBIM PaCTBOPOM OKCHAa
cepebpa);
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— o0pa3Ipl MmIacTMace, KayqaykoB

Y PE3UHBI;

— kojutekiun «HedTb» 1 «Yromby,

— Bujaeodparment «BynkaHnuzamus
PE3UHBI.

e JlabopaTopHBIE OMBITHI:

— O3HaKOMJIEHHE C 00pa3lamu
IJ1aCTMACC, KAy4yKOB U PE3HHBI;

— MOZEIHPOBAHUE MOJIEKYI
YIJIEBOJOPOJOB U
raJoreHONpPOU3BOAHBIX;

— TIOJlyYEHHUE METAHA U U3yYEHUE €ro
CBOIICTB;

— TMIOJIyYEHHUE alleTUIICHA U U3YYEHUE €ro
CBOMCTB.

o [IpakTrueckue pabOTHI:

Ne 1. TTonmydyenue 3TUIIEHA U U3YYEHUE
€ro CBONCTB.

e PacueTHble 3anayu:

— ONpEIEIICHUE MOJIEKYISIPHOU
(hopMyIIBI OPraHUIECKOTO BEIIECTBA

10 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAIIINX B €T0 COCTAB;

— HaxO0XJICHHE MOJICKYJISIPHON (POPMYJIBI
OpPraHMYECKOro COEAMHEHUS M0 Macce
(oOBeMy) IPOJIYKTOB CrOpaHus;
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pacyeThl 0 YPaBHEHUIO XUMHAYECKOU
peaxkuuu

Hroro no pazneny

35

Paznen 3. Kuciiopoacoaep:kamme oprannyeckue coelMHeHus

3.1

Cnouptel. @eHon

11

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI.
Crtpoenue MoJIeKys (Ha mpumepe
MeTaHoJIa ¥ 3TaHoja). ['omonoruyeckuii
psin, obias popmysa, H3oMepus,
HOMEHKJIaTypa U KJacCupUKamms
criuptoB. Ousznyeckue cBOKMCTBA
criuptoB. BogopoiHast cBs3b.
XUMHUUYECKHUE CBOMCTBA: PEAKIIUU
3aMelIeHus, IeTuapaTaluu, OKUCICHHUS,
B3aMMO/ICIICTBUE C OPraHUYECKUMU

Y HEOPTraHUYECKUMU KUCIOTAMH.
KauecTtBenHas peakius Ha OJTHOATOMHBIE
crupThl. DU3NOJIOTUUECKOE NIEUCTBUAE
ATAHOJIa U METAHOJIa Ha OPraHru3M
yenoBeka. CriocoObl MOTyYeHUs

Y IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTbie adupbl, HOMEHKIATypa

u uzomepusi. OCOOEHHOCTH (PUBNIECKUX
Y XMMUYECKUX CBOWCTB.

MHOroaToOMHbIE€ CIIUPTHI: STUIICHTJIMKOJIb
U runeprH. @U3n4ecKue U XUMHYECKUE
CBOMCTBA: PEAKIIUH 3aMEILICHHUS,
B3aMMO/ICIICTBUE C OPraHUYECKUMU

PackpbiBaTh CMBICT N3y4aeMbIX
MOHATHUM (BBIAEISATHh UX XapaKTEepPHbIE
NPU3HAKK) U IPUMEHATD 3TU TTOHSITHUS
IIPU ONMCAHUU COCTAaBa U CTPOEHUS
BEIIECTB, JJIs O0OBICHEHUS
OTJICTHHBIX (DAaKTOB W SIBJICHHM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTO#, COKpAIICHHO)
bopMyIT KUCTOPOICOICPHKAIIIX
OpraHUYECKHUX BEIICCTB.

VY cranaBnMBaTh NMPUHAIEKHOCTD
KHCJIOPOI0COIEPKAIINX
OpPraHMYECKUX BEILECTB

K OIPEJEICHHOMY KJIacCy MO COCTaBy
U CTPOCHUIO, Ha3bIBaTh UX

10 CUCTEMATHYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTZIEJIbHBIX IIPEICTaBUTEEH
KHUCJIOPOJACOAEPKAIIUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, Gu3ndecKue
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¥ HEOPTaHUYCCKUMH KUCIIOTaMH,
KaueCTBEHHAsI pEaKIIHs

Ha MHOTOaTOMHBIE CITUPTBHI.
PU3MOIOTNYECKOE JEUCTBUE

Ha opra"u3M 4esnoBeka. CriocoObl
MOJIYYCHHS ¥ TIPUMCHCHHE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYIIbI, B3aUMHOE
BIIUSTHUE THUAPOKCOTPYTITIHI

1 OEH30JBHOTO sA/ipa. PU3NYEecKue
coiicTBa deHonma. OcCOOEHHOCTH
XUMUYECKUX CBOMCTB (peHoua.
KauecTBeHnnble peakiuy Ha (HEHOJL.
TokcuunocTs henona. Criocoos
MOJIYYCHUSI ¥ TIPUMEHEHHE (eHOoJIa.
denondopmalbaeruIHas CMoJIa

3.2

Kap6ounumnbHbie
COCAMHEHUS:
aITbJICTU/IBI U KETOHBI.

KapOGoHOBbIE KUCTIOTHI.

CrnoxxHble 2pupsbl.
Kupsi

21

KapOoHubHbIE COSTUHEHNS: alTbICTH bl
Y KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM TPYIIIIbI.
I"'omonornueckune psabl allbIETHIOB

U KETOHOB, 00111ast popmyIia, U30Mepust
Y HOMEHKarypa. @u3nueckue CBOMCTBa
abJACTUIOB U KETOHOB.

XHUMHYECKHE CBOMCTBA aJIbJIETUIIOB

Y KETOHOB (pEeakiuu MPUCOCTUHEHUSA).
Oxkucrienue anbAeruaoB, KAYECTBEHHbBIC
peaknuu anbAeruaoB. CrocoObl

1 XMMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOTYy4EHUSI TIPEeICTaBUTEIICH
Pa3IMYHbBIX KJIACCOB
KHCIIOPOCOEPIKAIIUX COCTUHECHHUI;
BBISIBJISITH TCHETHUCCKYIO CBSI3b
MEXy HUMH U TTOATBEPXKIATh €€
HaJIM4YK€e YPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii C UCMOIb30BAHUEM
CTPYKTYPHBIX (pOPMYJT BEIIECTB.
[TonTBepx)aaTh HA KOHKPETHBIX
MIpUMEPAX XapaKTep 3aBUCUMOCTH
PEAKIIMOHHOM CTIOCOOHOCTH
KHCIIOPOACOAEPIKAIIUX
OpPraHMYECKUX BEIECTB

OT (PYHKIIMOHATILHBIX TPYIIT

B COCTaBE MX MOJICKYJI, B3AUMHOTO
BJIMISTHUSI aTOMOB M TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKXKe

OT OCOOEHHOCTH peaiu3aluu
Pa3IMYHBIX MEXaHU3MOB IIPOTECKAHUS
peaKkuuil.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE Y TIPUMECHECHHE KUPOB

U YIJIEBOJIOB, XapaKTepU30BaTh UX
3HAYCHUE JUISI )KU3HEACSITEIIbHOCTH
OpPraHU3MOB.
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MOJTyYEHUS ¥ TIPUMEHEHUE allbJeTUI0B U
KETOHOB.

OnHOOCHOBHBIE MPEIETbHBIE
KapOOHOBbIE KUCTOThI. OCOOCHHOCTH
CTPOCHUS MOJIEKYJ KapOOHOBBIX KHCIIOT.
N3omepus u HoMeHkiarypa. Ousndeckue
CBOMCTBA, BOJIOPOJAHBIE CBSI3U.
XUMHUYECKUE CBOMCTBA: KUCIIOTHBIE
CBOWCTBA, PeaKIMsl d3TepUPHUKAIIH,
pPEaKUUU C y4aCTUEM YTJIEBOJOPOJAHOIO
paaukana.

[TonsiTrie 0 MPOU3BOIHBIX KapOOHOBBIX
KHCJIOT: CIOXHBIE 3QUpbl. OCOOEHHOCTH
CBOWCTB MYPaBbUHOU KHUCJIOTBI.
MHuoroobpazue kapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIETbHBIX

¥ apOMaTHYECKUX KapOOHOBBIX KUCJIOT,
JTUKApOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.
[IpencraButenu BhICIIMX KapOOHOBBIX
KHUCJIOT: CTeapUHOBAsI, MaJIbMUTHHOBAS,
onenHoBas. CiocoObl MOy4EeHUS

¥ TIpYMEHEeHne KapOOHOBBIX

KHCJIOT.

Crno>xxHble 2(pUpsbI.

["'omonorudeckuit psia, odmas Gopmyna,
M30MEpHsl U HOMEHKJIATypa.

Oco3HaBaTh ONIACHOCTH BO3ACHCTBUS
Ha )KUBbIC OPraHU3Mbl ONPEICTICHHBIX
KHCIIOPOACOAEPIKAIIUX
OpPraHMYECKUX BEIECTB U MOSCHATD
Ha MpUMepax CrocoObl YMEHBIIICHUS
Y TIPEIOTBPAILICHHS X BPEIHOTO
BO3/CICTBUS Ha OPraHU3M YEeJIOBEKa.
Hcnonb3oBaTh 001IIEHAYYHbIE
METO/IbI TTO3HAHUS

MIPU CAaMOCTOSTEIHHOM
MJIAHUPOBAHUH, TTPOBEICHUH

1 OTMMCAaHUN XUMHIECKOTO
AKCIIepuMeHTa (J1abopaTopHbIe
OMBITHI U TIPAKTHYECKHUE PaOOTHI).
CrnenoBatb npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

P MCTIOJIb30BAHUHA XUMUYECKON
MOCY/IbI U 000PYIOBaHUS, a TAKKE
IpaBUJIaM OOpAIllEHUs C BEIIECTBAMHU
B COOTBETCTBUM C UHCTPYKIUSIMHU
BBITIOJTHEHUS TAOOPATOPHBIX OMBITOB
Y IPAKTUYECKUX padoT

10 TIOJYYEHUIO U U3YyICHUIO
OpPTaHMYECKUX BEIIIECTB.
[IpencraBiarh pe3yabTaThl
AKCIIEpUMEHTA B (popMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX
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XKupsl: crpoenue, pusnyeckue

1 XUMHUYECKHE CBOKCTBA )KUPOB:
THUJIPOJIU3 B KUCJION U IIEJTOYHON
cpenax. OcoOEHHOCTH CBOWCTB KUPOB,
CoJIepKaluX OCTaTKU HEMpeeTbHBIX
KUPHBIX KUCIOT. JKUphI B Ipupo/Ie.
MpbLu14 KaK CONU BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEE IEHCTBUE

3.3

YriaeBobl

OO6mas xapakTepuCTUKa YrieBOI0B.
Kiaccudukanus yrieBoaoB (MOHO-, T1-
U TIOJIUCAXapHU/IbI).

Monocaxapuibl: TJI0K03a, (PYKTO3a,
pubo03a, rajlakTo3a, Je30KCUprodo03a.
dusnyeckre CBOMCTBA U HAX0XKIECHUE

B npupone. PoTocuHTes.

XHUMHUYECKHUE CBOMCTBA T'JIFOKO3BI:

C Y4acTHUEM CHUPTOBBIX U aJIbJICTUIHOMN
TPYIII, CIUPTOBOE U MOJIOYHOKHCIIOE
OpOXKeHUE TITFOKO3HI.

[IpumeHeHune TI0KO03bI, €€ 3HAYECHUE

B JKMU3HENICATEILHOCTH OpraHu3Ma.
Jucaxapuipl: caxapo3a, MaJibT03a

U nakTo3a. BoccTanaBiauBaroniue

1 HEBOCCTaHaBJIMBAIOIIINE

nucaxapuibl. ['maponn3 caxapossl.
Haxoxnenue B mpupojie u npuMeHEHHE.
[Tonucaxapupl: KpaxMall, IIIUKOTeH

peakiuil 1 JenaTh BEIBOABI HA X
OCHOBE.

[TpoBOAUTH BEIYUCIHEHUS

JUTSL OTIPENIETIEHUS MOJIEKYJIIPHOM
(hopMyJIbI OPraHUYECKOro BelecTBa
110 YPAaBHEHUIO XUMUYECKON PEaKInu
Y IO MacCOBBIM JOJIIM aTOMOB
AJIEMEHTOB, BXOJSIINX B €T0 COCTAB,
a TAK)Ke Ha OIPEACIICHUE 101
BBIXO/Ia MTPOAYKTA pEaKIu

OT TEOPETUYECKH BO3MOXKHOTO.
CamoCTOATENBHO IITAHUPOBATH

U OCYILECTBJISITH CBOIO
MMO3HABATEIbHYIO JIEATEIIbHOCTD;
MIPUHUMATh AKTUBHOE y4acTHe

B I'PYIIIIOBON YIEOHOM JIEATEIHHOCTH
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1 1eoo3a. CTpoeHrne MaKpoOMOJIEKYIT
Kpaxmaja, TIMKOT€Ha U 1EJUTIOJIO3bI.
Pu3nUecKue CBOKMCTBA Kpaxmana

Y LIEJUTIOJIO3bl. XUMUUYECKHUE CBOMCTBA
KpaxMmaja (TUApoIn3, KaueCTBEHHAs
peakius ¢ Hogom). XuMHUIECKUe
CBOMCTBA IEJUTIOJIO3bI (TUIPOIH3,
peaxuus noiaydeHue 3pupos
uesuttono03sl). [lonstue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).
JKCIepUMEeHTAIbHbIE METObI
H3y4Y€eHHUsI BelIeCTB M UX NP eBPalleHUH:
e J/[emoHCTpauuu:

— CBOMCTBA CIIUPTOB: PACTBOPUMOCTh
B BOJI€, B3aMMO/JICKCTBUE ATAHOJIA

C HATPHUEM, OKUCIIEHHUE dTUIIOBOTO
CIUpTa AUXPOMATOM Kaius (BOZMOKHO
UCII0JIb30BAHUE BUIEOMATEPUATIOB);

— KA4e€CTBEHHBIE PEAKIINU albJAETH/I0OB:
C aMMHa4YHbIM PACTBOPOM OKCH/JIa
cepeOpa u rugpokcugom meau(ll);

— XUMHYECKHE CBOMCTBA pacTBOPA
YKCYCHOM KMCJIOTHI.

e JlabopaTopHbI€ ONBITHI:

— peakius MIMIEpPUHA C THAPOKCUIOM
meau(ll);
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— OKMHCJICHHE 3THJIOBOTO CIIUPTA
B QJIBJICTHU]] PACKAJIICHHON MEIHOU
MIPOBOJIOKOH;

— B3aUMOJICHCTBHE PACTBOPA TIIFOKO3bI
¢ ruapokcuaoM meau(Il);

— B3aMMOJEHCTBUE KpaxMalia

C HOJIOM.

o [IpakTrueckue pabOTHI:

Ne 2. Pemienue sxkcriepuMeHTaIbHbIX
3aja4 1o TeMe «CrnupThl U PEeHOIBI»,
Ne 3. Pemenue skcnepruMEHTaIbHBIX
3aja4 1o TeMe «KapOoHOBbIE KUCTOTHI.
CrnoxxHblie 3Gupb».

e PacuerHsie 3a1auu:

— OIpEeaETICeHUE MOJIEKYJIIPHOU
(dhopMyIIBI OPraHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; 0 Macce
(00BeMyY) IPOYKTOB CTOPAHUS;

0 KOJIMYECTBY BEIIECTBA (Macce,
00BbeMY) IIPOJIYKTOB PEAKIIUH U/WUITH
HCXOJIHBIX BEIIECTB;

— pEIlIeHUE PacCUETHBIX 3a/1a4

Ha ONpeIeNICHUE JI0JIU BbIXO/1a
MPOJIYKTA PEaKIUU OT TEOPETUUECKHU
BO3MOKHOT'O

Hroro no pazneny
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Pa3nen 4. A3orcoaepaxaniue opraHnudeckue coelMHeHUsI

4.1

AMUHEBI.
AMUHOKHCIOTHIL. beaku

12

AMWHBI — OPraHUYECKHE MPOU3BOTHBIC
ammuaka. Knaccudukanus aMuHOB:
anudaTHIeCKue 1 apoOMaTHICCKHUE;
MepPBUYHBIE, BTOPUYHBIC U TPETUUHBIC.
Crpoenue mMozekyi, oomas popmyna,
U30MepHsi, HOMEHKJIATypa 1 (PU3NIECKHe
cBoMcTBa. XMMHUYECKOE CBOMCTBA
anpaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIUPOBAHUE, PEAKIIUU

C a30TUCTOM KHCIIOTOM.

Comnu aJKuiIaMMOHMS.

AHWIUH — NPEJCTABUTENIb AMUHOB
apomaTtruueckoro psiaa. CtpoeHue
aHuiauHa. B3aumHoe BAMsiHUE TPy
aTOMOB B MOJIEKYJIC aHUJIMHA.
Oco0EeHHOCTH XUMHUYECKUX CBOMCTB
aHuMHa. KauecTBeHHBIE peakiuu

Ha aHWJIMH.

CnocoObI MoTydeHre U TPUMEHECHHE
andaTHIeCKUX aMUHOB U aHWJIMHA

U3 HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa

1 nu3omepusi. OTaenbHbIE TPEACTaBUTEIN
0-aMHUHOKHCJIOT: TJIUIAH, aJIJAHWH.
dusnyeckre CBOMCTBAa aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMMHOKHUCIIOT KaK

PackpbIBaTh CMBICIT H3ydaeMBbIX
MOHATHUH (BBIIEATH UX XapaKTEPHBIS
MIPU3HAKK ) U IPUMEHSATH 3TU TTOHITHS
MIPY OTNIMCAHUU COCTaBa M CTPOCHUS
BEILECTB, A1 OOBICHEHUS
OTJIEIHHBIX (DAaKTOB W SIBJICHH.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BepHYTOM, COKpaIleHHOM)
dbopMyJT a30TCoAEpKAIINX
OpPTaHMYECKUX BEIIECTB.

OnpenensaTs MPUHAIIICKHOCTD
a30TOCOACPIKAIUX BEIIECTB

K OIpEe/IeTICHHOMY KJIaCCY MO COCTaBy
Y CTPOEHUI0, Ha3bIBATh MX

M0 CHCTEMAaTHYECKOW HOMEHKIIATYPE;
OPUBOJUTH TPUBUAIbHBIE HA3BAHUS
OTJIEIbHBIX MIPEJICTABUTEIEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHEeHUEe, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI TTOTYIEHUS TUTTHYHBIX
MIPEICTaBUTEIICH a30TCOICPIKAIIIX
COEJTMHEHNH.

OmnuckIBaTh COCTaB, CTPYKTYPY,

44



denepanbpHas padogas nporpamMma | Xumust. 10—11 kinaccel (yriayOJaeHHBIH YPOBEHB)

aM(OTEepHBIX OPraHNYECKUX COCTUHEHUM,
peakius MOJIMKOHAEHCAIUH,
oOpaszoBaHue TICTITHIHON CBSI3H.
buonornueckoe 3HaYeHHE aMUHOKHCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoiHbIe TOJTUMEPHI.
[lepBuuHas, BTOpu4yHasi U TpeTUYHAs
CTPYKTypa 0enKoB. XUMUYECKHE
CBOWCTBA OENKOB: TUAPOIIHU3,
JIEHATypallusl, KAUeCTBEHHBIE PeaKIN1
Ha OemKu.

JKCIepUMEeHTAIbHbIE METObI
H3y4Y€eHHUsI BelIeCTB M UX NP eBPalleHUH:
e J/[emoHCTpauuu:

— pacTBOpeHHe OEIKOB B BOJIE;

— JeHarypaius OeJIKOB PU HArPEBAHUH,
— IIBETHBIC peaKIuu OSIKOB.

e [IpakTrueckue pabOTHI:

No 4. PemieHue sKCriepuMEHTATbHBIX
3aJ1a4 1o TeMe «A30TcoiepXKallye
OpraHUYECKUE COCTUHEHUSY;

Ne 5 Pemenne skcnepuMeHTAIbHBIX
3aja4 1o reMe «Pacro3HaBanue
OPraHUYECKUX COCTUHECHUN.
—PacueTrHble 3a1a4u:

orpe/iesIeHUe MOJIEKYIIPHON (hOPMYIIbI

OCHOBHBIC CBOICTBA OCIIKOB;
NOSICHATH Ha MIPUMepax 3HaYCHHUE
OEJIKOB /1711 OpraHru3Ma YeloBeKa.
[TpoBOUTH BHIYUCIICHUS

JUTSL OTIpeIeTICHUS] MOJIEKYJISIPHOM
(hopMyJIbI OPraHUYECKOro BEIecTBa
10 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJIAIIUX B €r0 COCTAB,
a TaKKe MO YPaBHEHUSIM XUMUYECKUX
peaKkuuil.

Hcnonp3oBaTh 0OIIEHAaYUHbIE
METO/IbI TTIO3HAHUS

IIPU CaMOCTOSITEIbHOM
TJIAHUPOBAHUU, TTPOBEJICHUN

Y ONKCAaHUU XUMHUYECKOTO
AKCIIepuMeHTa (J1abopaTopHbIS
OTIBITHI U TIPAKTUYECKUE PaOOTHI).
CamoCTOATENBHO MJTAHUPOBATH

U OCYIIECTBJISITH CBOIO
MO3HABATEIbHYIO JCSITEIbHOCTD;
MPUHUMATH aKTUBHOE Y4acTHe

B IPYNIIOBOM Y4EOHOMU NeATENbHOCTH
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OpPTaHWYECKOTO BEIIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIITUX B €70 COCTaB; MO0 Macce
(06BEmMY) TPOTYKTOB CrOpaHUSs;

10 KOJIMYECTBY BeIIECTBa (Macce,
00bEMY) MPOIYKTOB PEAKLINU

W/WJTA UCXOIHBIX BEIECTB;

— PpelIeHre PacueTHHIX 3a1a4

Ha OMPEJICIICHUE JTOJIA BHIX0/1a TTPOTYKTA
PEaKINH OT TEOPETHUUECKH BO3MOKHOTO

Hroro no pazneny

12

Paszpgeu S. BoicokoMo/IeKyIsIpHbIC COEAUHCHUA

5.1

BricokomMonekysipabie
COCIMHEHUS

6

OCHOBHBIE TOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COSIMHEHMIA:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETICHb MOJIMMEPU3AIIIH, CPETHSS
MoJieKysipHas Mmacca. OCHOBHbBIE METOIbI
CHHTE3a BHICOKOMOJIEK YIS PHBIX
COEIMHEHUH — ITOJIMMEpU3aLus

Y TIOJIMKOHICHCAIHSI.

[TomumepHbie Matepuaisl. [lnacTmaccsl
(mONMMATUIIEH, TOTUIPONUIIEH,
MOJUBUHUWIXJIOPU, TIOJTUCTUPOII,
MOJUMETUIIMETAaKPHIIAT, MOJIUKAapOOHATHI,
NONMATWICHTEpeTanar). Y THiIU3aus

U niepepaboTKa I1acTUKa.

DJ1acToMephl: HATYPAIbHBIM,

Brnaners n3ydaeMbIMu XUMUYECKUMHU
MOHSTUSIMH: PACKPBIBATH CMBICT
M3y49aeMbIX TOHATUN U TPUMEHSTD
9TH TMOHATHUS TPU OMMUCAHUU COCTaBa
Y CTPOEHHUS BHICOKOMOJIEKYJISIPHBIX
OpPraHNYeCcKUX BEUIECTB,

111 00BSCHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTaBIICHUS
CTPYKTYPHBIX (POPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB)

Y YPABHEHUU peaKIui
MOJTUMEPU3ALIAN

Y TIOJIMKOHICHCAITIH.
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CUHTETHUYECKUE KaydyKH (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, U30ITPEHOBBIN )

Y CWIIMKOHBI. Pe3nHa.

BonokHna: HaTypasibHbIe (IepCTh, HIETK),
HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KarmpoH u JaBcaH).
JKCNepUMEHTAIbHbIE MeTOIbI
M3Y4YeHHS BelleCTB M UX NP eBPaLlleHHUil:
e JleMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3lamMu
MPUPOJHBIX U UICKYCCTBEHHBIX BOJIOKOH,
miacTMacc, Kay4ykKoB.

o [IpakTrueckue paboOTHI:

Ne 8. Pemenue skciepuMeHTaIbHbBIX
3aja4 no treMe «Pacrno3HaBanue
MJIacTMacC U BOJIOKOHY

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHHE
Kay4yKoB, HauOoiee
pacrpocTpaHEHHBIX BUJIOB IJIACTMACC
¥ BOJIOKOH.

Hcnonb3oBaTh 001IEHAYYHbBIE
METO/Ibl TO3HAHMS

[pY CaMOCTOSITEJIbHOM
MJIAHUPOBAHUHU, TTPOBEACHUU

Y ONKMCAaHUU XUMHUYECKOTO
AKCIIEpUMEHTa (J1abOpaTOpHbIE
OTIBITHI U MPAKTUYECKHE PAOOTHI)

Hroro no pazneny 6
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC
HanmenoBanue
Ne KommaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. TeopeTruueckue ocH

OBbI XUMHUN

1.1

CtpoeHue aToma.
Ilepuoanuecknit 3aKOH
u [lepuoanueckas
CHUCTEMA XUMHYECKUX
3JIEMEHTOB

J.1. Menneneena

9

Atom. CocTaB aTOMHBIX SIJIED.
XUMHUUECKHUHI 3IeMEHT. M30TOoIbI.
CrtpoeHue 3JeKTPOHHBIX 000JI0YEK
aTOMOB. JHEPreTUYECKUE YPOBHU

U TIOAYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccudukarms XUuMUIECKUX 2JIEMEHTOB
(s-, p-, d-, f-amemenTnI). Pacnpenenenue
AJIEKTPOHOB MO ATOMHBIM OPOUTAIISIM.
DJIEKTPOHHBIE KOHPUTYpallUi aTOMOB
anemeHToB | — IV mepro10B B OCHOBHOM
1 BO30Y>KJIEHHOM COCTOSIHUH,
AIIEKTPOHHBIE KOH(PUTYpAITUU HOHOB.
DNEeKTPOOTPULIATEILHOCTb.
[Tepnognueckuii 3akoH u llepuoanueckas
CHUCTEMa XMMHUUYCSCKHUX DJIIEMEHTOB

.. MenneneeBa. CBsi3b
[Tepuoauueckoro 3aKoHa

u [lepponn4eckoil CUCTEMbI XUMAYECKHUX
AJIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XMMHYECKUX

PackpbIBaTh CMBICI N3ydaeMBbIX
MOHATUH (BBIIETIATH UX XapaKTEPHBIS
NPU3HAKH) U IPAMEHSITh OTH ITOHATHUS
NIpY OMMCAHUW COCTaBa M CTPOCHUS
BEIIECTB, ISl OOBSICHCHHSI
OTJICTHHBIX (DAaKTOB M SIBJICHHM.
PackpbIBaTh CMBICIT TEPUOTTIECKOTO
3akoHa JI. 1. MeneneeBa

1 JIEMOHCTPUPOBATH €0
CUCTEMATU3UPYIOIIYIO,
OOBSICHUTEIHHYIO

Y TIPOTHOCTUYECKYIO (PYHKITUH.
XapakTepu3oBaTh dJICKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM

Y BO30Y)XJICHHOM COCTOSIHUU) U
MOHOB XUMUYECKUX JIEMECHTOB

1 — 4 mepno10B U WX BaJICHTHBIC
BO3MOYXHOCTH, HCTIOB3YS TTOHITHS
S-, p-, d-37eKTpOHHBIC OPOUTAIIH,
DHEPreTUYECKUE YPOBHHU.

OOBICHATH 3aKOHOMEPHOCTH
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AJIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX
Y CJIOKHBIX BEIIECTB I10 Ipynmnam

Y neprojiaMm. 3Ha4YeHHUE TTEPUOIUYECKOTO
3akoHa [[.1. Menneneea.
IKCIepUMEeHTAIbHbIE METObI
U3y4eHUsl BelIeCTB M X MPeBPalleHUIl:
e J/[emoHCTpauuu:

— Buabl Tabnuil «lleproanueckas
CHUCTEMa XUMUYECKUX 3JIEMEHTOB

.. MennaeneeBa»

M3MEHEHHUS CBOMCTB XMMUYECKHUX
3JIEMEHTOB U UX COCTUHEHUN

T10 TIEpUOJIaM M TpyIIam
[lepuognueckon cCuCTeEMBbI

J. . MeHnpaeneeBa

1.2

CtpoeHue BelecTBa.
MHoroob6pasue
BEIIICCTB

11

XUMHYECKas CBA3b. BUIBI XUMUYECKON
CBSA3U: KOBAJICHTHAs, HIOHHAs,
MeTaJIn4eckas. MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOM CBA3U:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIN.
DHeprus U JJiHa cBsi3u. [lomsapHOCTD,
HaIpPaBJIEHHOCTh W HACHIIIAEMOCTh
KOBAJICHTHOU CBsA3U. KpaTHbIe CBA3M.
Bonoponnas cBa3b. MeXMOJIEKyISIpPHBIE
B3aWMOJICCTBHUSL.

BajieHTHOCTh ¥ BaJ€HTHBIE BOBMOKHOCTH
aToMoB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJN C UX TEOMETPUUECKUM
CTPOEHUEM (Ha IPUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOT'O MEPUOAA).
[IpencraBieHne 0 KOMIUIEKCHBIX
COCUHECHUX.

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTePHbIE
MIPU3HAKK) U IPUMEHATH 3TU TTOHITHUS
MIPY ONTMCAHUU COCTABa M CTPOCHUS
BEIIECTB, 11 O0BICHECHUS
OTJICTbHBIX ()aKTOB M SIBJICHHM.
OnpenensiTh BUIBI XUMHYECKOU
CBSI3U (KOBAJICHTHOM, HOHHOM,
METaUINYECKOM, BOJIOPOIHOM )

B COCTMHECHMUSIX, TUII
KPUCTAIITUYECKON PEIIEeTKH
KOHKpPETHOTO BEIIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHMUS
KOBaJICHTHOU CBs3U (OOMEHHBIN

Y JJOHOPHO-aKLENTOPHBIN).
OmnpenensaTs BaICHTHOCTh M CTCTICHD
OKHUCJICHHS] XUMHYECKUX DJICMEHTOB
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CocTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa30BaTeb, JIUTAH/IBI.
Koopaunanmonnoe yucio.
Homenknarypa KOMILIEKCHBIX
COEeIUHEHUM.

3Ha4YE€HUE KOMIUJIEKCHBIX COCIMHEHUI.
[ToHsiTHE O KOOPAMHALIMOHHON XUMUHU.
BemecTBa MonekynsipHOro

Y HEMOJIEKYJISIPHOTO CTPOCHUS.

THUIIBI KPUCTATIIMYECKUX PEMIETOK
(CTpyKTYyp) U CBOICTBA BELIECTB.
[ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE pacTBOPBL.

[IpencraBnenue

0 KOJUIOMJIHBIX pacTBOpax.

CriocoObI BeIpaKE€HUsI KOHIIEHTPAITUU
pPacTBOPOB: MaccoBas J0JIs BEIIECTBA
B PacTBOpE, MOJISIpHASA KOHLICHTpaIHsl.
HacplinienHble 1 HEHACHIIEHHBIE
PacTBOpPBI, pACTBOPUMOCTb.
Kpucrammornaparsr.

Knaccuduxanus n HomMmeHKIaTypa
HEOPraHWYECKHUX BEIIECTB.
JKCNePUMEHTAIbHbIE METO/bI
U3y4EeHUS BELeCTB M MX NPeBPaLCHUI:
e JleMOHCTpauuu:

— MOJIEJIA KPUCTAUIMYECKUX PELIETOK.

B COCIMHEHMSIX Pa3JIMYHOrO COCTaBA.
OOBICHATH 3aBUCUMOCTb CBOMCTB
BEIIECTB OT BHJIa XUMHUYECKOMN CBSI3U
Y TUTA KPUCTAIUINYECKON PElIETKHU.
[TpoBOAUTHL BEIYUCICHUS

C UCIOJIb30BAaHUEM TTOHSITHUS
«MaccoBast 10J1s BelllecTBa

B PacTBOpE»
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e PacueTHbIe 3aJa4yHn.

— C MCHOJIb30BAaHMEM MOHSATUMN
«MacCoBasd a0Jr1 paCTBOPCHHOI'O
BCHICCTBA», «MOJIIPHAA KOHLICHTAIIHA»

1.3

XUMUYECKUE PEAKLINU

19

Kiaccudukarus XuMHUIECKUX PEaKIIUi
B HEOPraHMYECKOW U OPraHu4ECKOU
XUMUH. 3aKOH COXPaHEHUSI MaCChl
BEILIECTB; 3aKOH COXPAHEHUS U
IPEBPALIEHUS SHEPTUHU MPYU XUMHUYECKUX
peaknusax. TertoBbie 3G GHeKThI
XUMHAYECKUX PEAKIIUMN.
TepMoXxuMHUYECKHE YpaBHEHHS.
CKOpOCTh XUMHUYECKON PEAKLIUH, €€
3aBUCHUMOCTD OT Pa3IMYHbIX (PaKTOPOB.
['oMoreHHbI€ U FreTepOreHHbIE PEAKITUH.
Karanu3 un katann3aTopsl.

OOparuMble U HEOOpaTHUMBIEC PEAKITUU.
Xumuueckoe paBHoBecue. KoncranTa
XUMUYECKOTO PABHOBECHSI.

@DaKTOpPHI, BIUSIONINE HA MOJIOKEHUE
XUMHYECKOT0 paBHOBECHUS: TEMIIEPATypa,
NABJICHUE U KOHIIEHTPAIMU BEILIECTB,
Y4aCTBYIOIIUX B PEAKIINH.

[Tpunuun Jle [larense.
DNEeKTPOTUTHYECKAS TUCCOLINAIIMS.
CuiibHBIE U ClIa0bIe 3JEKTPOJIUTHI.
CreneHb TMCCOIMAIINN.

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATUH (BBIIETATh UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHATH 3TU NOHITHUS
IIPYU OIMCAaHUU COCTaBa U CTPOEHUS
BEILIECTB, AJIs1 O0BSCHEHMS
OTJEJIbHBIX (PAaKTOB U SIBJICHUU.
KnaccuduuuponaTs XuMudyeckue
pPEaKLUH 110 Pa3INYHbIM IPU3HAKAM
(4nciy ¥ cocTaBy pearupyromux
BELIECTB, TEMIOBOMY 3P dEKTy
peaKkuny, U3MEHEHUIO CTEIICHEN
OKHCJICHUSI DJIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaJlu3aTopa U T.1.);
CaMOCTOATENLHO BHIOMPATH
OCHOBAHHMSI U KPUTEPUHU

JUIS KJIACCU(PMKALIMU XUMHUYECKUX
pPEaAKIINH.

OOBACHATH 3aKOHOMEPHOCTHU
IIPOTEKAHUS XUMHUYECKUX PEAKIIUA

C YYETOM MX IHEPreTUYECKUX
XapaKTePUCTHUK, XapaKTep U3MEHEHUs
CKOPOCTH XUMHUYECKOW PEAKIINU
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Cpena BOJHBIX pacCTBOPOB: KUCJIOTHAA,
HEUTpasibHad, [IETOYHAs.

Bonoponnsiit nokazarens (pH) pactBopa.

I'maponus conen. Peakiiuu nOHHOTO
oOMeHa.
OKHCIINTEIIbHO-BOCCTAHOBUTEIILHBIE
peaKkuuu.

CrernieHb OKHUCIICHHUS.

OKHUCIUTEIb U BOCCTAHOBHUTED.
[Ipoueccel okucieHus

1 BOCCTAHOBJICHHS.

Baxueiimme okucanTenu

1 BOCCTAaHOBHUTEIIH.

Mertop 3neKTpoHHOro OaaHca.
DJIEKTPOJIU3 PAaCTBOPOB U PACIIIABOB
BEIICCTB.

IKCNepUMEeHTAIbHbIE METObI
M3y4YeHHUsl BelleCTB M UX MpPeBpAallleHui:
e J/[emoHCTpauuu:

— pa3lIoKEeHUE MEePOKCUIa BOIOpoaa
B IIPUCYTCTBUHU KaTAJIN3aTOPA.

e JIabopaTopHbIE OMBITHI:

— MPOBEJICHUE PEAKIIUI HOHHOTO
oOMeHa;

— OIIpeJeIeHUE CPEeabl pAaCTBOPOB
BEIIIECTB C MOMOIIbIO YHUBEPCAIBHOTO
WHAMKATOpA.

B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaKKe XapaKTep
CMENICHUS] XUMUYECKOTO PaBHOBECHUSI
IOJ1 BIIMSIHUEM BHEITHUX
BO3/ICUCTBUM (TPUHIIUT

Jle llarense).

PackpbIBaTh CYIIHOCTB:
OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIX
peaKunii TOCPEACTBOM COCTABIICHUSA
AJIEKTPOHHOTO OanaHca 3TUX
pEaKInii; peakiuii HFOHHOTO OOMEHa
MTyTEM COCTABJICHUS WX TOTHBIX

Y COKPAILEHHBIX HOHHBIX YpaBHEHUMH;
peaKkuuil TUAPOIN3a, PEAKIUN
KOMILJIEKCOOOpa30BaHUS

(Ha mpuMepe TUIPOKCOKOMILIEKCOB
[IUHKA U AJTFOMUHUA).

[TpoBOIUTE U OITUCHIBATH
XUMUYECKUN IKCIIEPUMEHT:
OTpeIeNIeHHE CPEAbl BOJHBIX
pPacTBOPOB BEIIECTB; MMPOBEIACHUE
peakuuii FOHHOro OOMEHa; U3y4eHue
BIUSTHUS PA3IUIHBIX (aKTOPOB

HA CKOPOCTb PEAKIUN U TTOJO0KECHUE
XUMHUYECKOTO PABHOBECHSI.
CrnenoBath mpaBuiiaM IMOJIb30BAHUS
XUMHUYECKOU TTOCYI0M
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e [IpakTrueckue pabOTHI:

Ne 1. Bnussane pa3inyHbIxX

(bakTOpOB HAa CKOPOCTh XUMUUYECKOU
peaxkuuu;

Ne 2. Bnusaue pa3inyHbIX

(axTOpPOB HA MOJOKEHHE XUMUUECKOTO
paBHOBECHS;

Ne 3. XumMuueckue peakuuu

B PacTBOpax 3JIEKTPOJIUTOB.

e PacueTHsble 3anayu:

— pacueThbl MacChl BELIECTBA

W1 00beMa I'a30B [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

i 00beMy OHOTO

U3 yYaCTBYIOILIKX B peaKkLUU
BEIIECTB,;

— BBIUYMCIIEHUE MACCOBOW J0JIU

Y MOJISIPHOM KOHIIEHTpAlluM BEeUIeCTBa
B PacTBOpE;

— BBIYHCJICHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKuuu, eCIu OJHO U3 BEIIECTB JAHO
B BUJIE PACTBOpA C ONPEACICHHON
MAaCCOBOM JI0JIEN paCTBOPEHHOTO
BELIECTBA

1 1a00paTOpPHBIM 000PYIOBAHUEM.
[IpencraBisiTh pe3ysbTaThl
XMUMHUYECKOTO 3KCIIEpUMEHTa

B (hopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEAKIUU

U JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOANTH BHIYMCICHMUS:

C MCIIOJIb30BAHUEM TOHSTHS
«MaccoBasi 10J BEeUIeCTBa

B PacTBOpPE», a TAKXKE MO YPAaBHEHUSIM
XUMHUYECKUX Peakluid, B TOM YHUCIIe
TEPMOXUMHYECKHE PACUETHI

Hroro no pazneny

39
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Paznen 2. Heopranuueckasi Xumust

2.1 | Hemeramnbl

31

[TonoxxeHne HEMETAIUIOB

B [Iepnoanyeckoit cucreMe XuMHUYECKUX
anemenToB J[.1. MenneneeBa

1 OCOOCHHOCTU CTPOCHHMS X aTOMOB.
du3nyecKre CBOMCTBA HEMETAIIOB.
AJIOTpOonusa HEMETAIOB (HA MPUMEPE

KHCJIOpOJIa, cephl, pocdopa u yriaeposaa).

Bonopon. [lonyuenue, puznueckue

U XUMHUYECKUE CBOMCTBA (peakinu

C METaJUIAMHU U HEMETAJJIaMU,
BOCCTAHOBJICHHE OKCHUJIOB U COJICH).
I'mapuael. TOMIMBHBIE 3JIEMEHTHL.
I'anorensl. Haxoxnenue B mpupoze,
CHocoObI MoNTydeHus (pu3ndecKue

Y XMMUYECKHE CBOMCTBA.
I'anorenoBonopoael. Baxuenmme
KHUCJIOPOJICOAEPKALINE COEAUHECHUS
rasioredoB. JlaboparopHsbie

Y TIPOMBIIILIEHHBIE CIIOCOOBI MOJY4EHUS
rajoreHoB. [I[puMeHeHne rajnoreHoB

1 UX COeIUHEHUMN.

Kucnopon, o3on. JlaboparopHsie

Y IPOMBIIILICHHBIE CITOCOOBI MTOTYyYEHHUS
Kkucaopoja. Guzndeckue 1 XUuMUIECKUE
CBOMCTBA KHCJIOPOJIA U 030HA; UX
npuMeHeHue. OKCUAbl ¥ MEPOKCU/IBI.

PackpsiBaTh CMBICT U3y4aeMBbIX
MOHSATUM (BBIACISATHh UX XapaKTEPHbIE
MIPU3HAKH) U IPUMEHSTD 3TH TTOHATHS
MpY ONUCAHWUU COCTaBa U CTPOCHUS
BEILECTB, A1 OOBICHEHUS
OTJIEIHHBIX (DAaKTOB W SIBJICHH.
OOBsCHITH 001IIME 3aKOHOMEPHOCTH
B M3MEHEHUM CBOMCTB HEMETAJIJIOB U
UX COCIMHEHUH C y4€TOM CTPOCHUS
UX aTOMOB U TOJIOJKCHHUS

B [lepnognueckon cucreme
XUMUYECKHUX IJICMCHTOB

J1. . Menpaeneena.
XapakTepu3oBaTh (OMUCHIBATH)
001IIMe XUMHYECKUE CBOMCTBA
HEMETAaJIJIOB, MX Ba)KHEHIIINX
COCAMHEHUH, MMOITBEPKAAS 3TO
OMHUCaHue MPUMEpaMH YpaBHEHU I
COOTBETCTBYIOIINX XUMHUUECKUX
pPEaAKIINH.

CocTaByisITh ypaBHEHUS
OKHCJIUTEIIFHO-BOCCTAaHOBUTCIIHHBIX
peakiui U peakiyii HOHHOTo oOMeHa
U PacKpbIBaTh UX CYITHOCTh

C TIOMOIIIBIO JIEKTPOHHOTO OaiaHca
Y NOHHBIX YPAaBHECHUU.
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Cepa. Haxoxaenue B mpupojie, CnocoObl
MOJIy4eHHUSI, PU3NUECKHE U XUMUYECKUE
cBoiictBa. CepoBOIOPOI, CYIb(MOUIBI.
Oxcunpl cepoi(1V) u (V). Cepuucras

Y CEpHAs KUCJIOThI M KX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IpuMeneHune cepbl U €€ COEAUHEHUM.
Azot. HaxoxaeHue B mpupo/jie, CiocoObl
MOJTy4eHHUsI, PU3NUECKHE U XUMUYECKHE
cBoiicTBa. AMMHaK, HUTpUIbl. OKCHUIBI
a30Ta. A30THCTas U a30THAs KUCIIOTHI

1 ux cosii. OCOOEHHOCTH CBOMCTB
a30THOM KUCIOTHL. [IpuMeHeHue azora

M €ro COeIMHEHUI. A30THBIE yIOOpEHUSI.

®ochop. Haxoxnenue B npupoje,
CHocoObI TTONTydeHus, (PU3UIECKUe

u xumudeckue cBoiictBa. dochubl

u pochun. Oxcuasl Gocdopa,
oprodochopHast KUCIOTa U €€ COJIH.
[Tpumenenue docdopa u ero
coeauHennit. @ochopHbie y1oOpeHus.
Yraepoa. Haxoxnenue B mpupose,
CHocoObI MoNTy4eHus, (PU3nIecKue

U XUMHUYecKHue cBoMCcTBa. OKCHUIBI
yraepoaa(ll) u (IV), yronenas kucnora
u ee conu. [Ipumenenue yriepoaa u ero
COCIMHEHUM.

XapakTepru30BaTh BIUSIHUAEC
HEMETAJVIOB U UX COCAMHEHUIN

Ha )KUBbIC OPraHU3MbI; OITUCHIBAThH
MPUMEHEHUE B PA3IMYHBIX 00JIACTIAX
MPAKTUYCCKOHN ACATCIILHOCTH
YeJoBeKa.

[ToaTBepxaaTh CyleCTBOBAHUE
TeHETHYECKOU CBSI3U MEXKIY
HEOPTraHWYECKUMH BEIIECTBAMHU

C IOMOILBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHYECKUX
peakuuil.

[IpoBoauTH peakiuu,
MOATBEPKAAIOITNE Ka4ECTBEHHBIN
COCTaB BEIIIECTB; PACIIO3HABATH
OTIBITHBIM TTyTE€M aHUOHBI,
MIPUCYTCTBYIONINE B BOAHBIX
pacTBopax.

HaGmronats v onuckiBaTh
J€MOHCTPAIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEILHO INTAHUPOBATb,
MIPOBOUTH U ONHCHIBATH
XUMUYECKUN IKCTICPUMEHT
(J1abopaTopHbIE OMBITHI U
MpaKTUYECKue paboThl);
MIPENICTABIIATh PE3YIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA
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Kpemunii. Haxoxnenue B mpupoze,
CIoCOOBI MoNTydeHus, (PU3UIecKue

U XuMH4Yeckue cBorctBa. OKcu
kpemuusi(1V), kpemHuEBas KUCIOTAa,
cumkaTel. [I[puMeHeHne KpeMHHS U €T0
coequHeHui. CTeKNo, ero nojy4eHue,
BUJIbI CTEKOJ.

JKCNepUMEHTAIbHbIE MeTOIbI
H3Y4YeHHs BellleCTB U UX MpPeBpaIleHuii:
e JleMOHCTpanuu:

— 00pa3ilsl HEMETAJUIOB,

— TopeHue cepsl, hocdopa, xkenesa,
MarHusi B KUCJIOPOJIE.

e JIlaGopaTopHbIE OMBITHI:

— Ka4yeCTBEHHBIC pEaKINu

Ha HEOPTaHMYECKUE MOHBI U KaTHUOH
BOJIOPOJA,;

— TOJY4YeHHE U COOMpPaHUE ra3oB.

e [IpakTrueckue pabOThI:

No 4. PelieHue skCriepuMEHTAIbHBIX
3aja4 1o TeMe «l amoreHs»;

Ne 5. Pemenue skciepuMeHTAIbHBIX
3a1a4 1o reMe «Cepa 1 ee COeTUHEHU.
Ne 6. Pemenue skcnepuMeHTAIIBHBIX
3aja4 1o TeMe «A30T U Gochop u ux
COETUHEHUSD.

B (hopme 3anucu ypaBHEHHI
COOTBETCTBYIOILIUX PEAKLUI U JENIaTh
BBIBOJIbI HA MX OCHOBE.

CrnenoBath npaBuiIaM IMOJI30BAHUS
XUMHUYECKOU MOCYI0N U
n1abopaTOpHBIM 000PYT0OBAHHUEM.
[IpoBOIUTH BHIYMCIIEHUS

[0 YPaBHEHUSIM XUMUYECKHUX
peaKkuuil.

CaMOCTOSITENbHO TIIaHUPOBATH

Y OCYIIECTBIISITH CBOIO
MO3HABATEIbHYIO JAESATENbHOCTD;
IIPUHUMATh aKTUBHOE y4acTHe

B TPYMIOBOW Y4eOHOM JAESITEIIbHOCTH
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—Pacuernbie 3agaun:

BBIYHMCJIEHHE MacChl BEIIECTBA

WM 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce

WM 00BEMY OJHOTO U3 YJaCTBYIOITUX
B PCaKIINU BEIICCTB;

— BBIYUCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
pPEaKINu, €CJIM OJTHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYHCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
PEaKINK, €CJIM OJTHO U3 BEIICCTB JJaHO
B BHJIC pacTBOpa C ONPEICICHHOM
MAacCOBOM JI0JIEH PaCTBOPEHHOIO
BEIIECTBA;

— BBIYKCIIEHUE BBIXOJa IPOAYKTA
PCaKIIMU OT TEOPETUYECKH BO3MOYKHOT'O

2.2

MeTtauibl

23

ITonoxenne meramios B [lepuoanueckon
CHUCTEME XMMHUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS ICKTPOHHBIX
000JI0YEK aTOMOB METAJLJIOB.

O6mue hu3nyecKkre CBOMCTBa METAILJIOB.
[IpumeHeHre MeTaIsIoB B OBITY, IPUPOJIE
u TexHuke. CIuiaBbl METaJJIOB.
DIIEKTPOXUMHYECKUN ST HAPSKEHU I
MeTtamuioB. O6mue cnocoObl NOMy4EeHUs

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHATUH (BBIIETATh UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHATH 3TU TOHITHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
HEOpPraHUYECKUX BEILIECTB,

11 00BSCHEHUS OTAENBHBIX (PaKTOB
U SIBJICHUM.

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOICTB 3JIEMEHTOB —
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METaJIOB: TUAPOMETAILTYPIHs,

MMAPOMETALTYPIHs, JIEKTPOMETAILTYPIHSl.

[ToHsiTHE O KOPPO3UU METAILIIOB.
CriocoObI 3alUThI OT KOPPO3UHU.
OO6mras xapakTepruCcTUKa METAJIIIOB
|A-rpynnst [leproguueckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB. HaTpui

U KaJnuil: mojtyuyeHue, Gusndeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEILIECTB U UX COCTUHECHUM.
OO0mrast XapaKTEpPUCTHKA METAIOB
llA-rpynmel [lepuoanueckoii cucteMbl
XUMHUYECKUX JIEMEHTOB. Maruui

Y KaJIBLIUA: TOTydeHue, GU3NnIecKue
1 XUMHUYECKHE CBOKCTBA, MPUMEHEHUE
MPOCTHIX BEILIECTB U UX COCTUHECHUM.
JKecTKOCTb BOJBI U CIIOCOOEI €€
YCTPaHECHMUSI.

AmoMuUHMI: TToNTyyeHue, Gu3ndecKue
Y XUMUYECKUE CBOMCTBA, IPUMEHEHUE
MIPOCTOr0 BEHIECTBA U €r0 COCAMHEHUI.
AM@doTepHbIe CBOMCTBA OKCHJIA U
TUAPOKCHUIA ATFOMUHUS,
TUIPOKCOKOMIUIEKCHI aTFOMUHUS.
OO611ast XxapakTEepUCTHKA METAJIIOB
no6ouyHbIx oarpynt (b-rpymm)
[lepuoanueckoi cucTeMbl XUMHYECKUX

METAJIOB U UX COCAMHECHUH C YUE€TOM
CTPOECHUS UX AaTOMOB U MOJIOKEHUS
B [lepnonnueckoii cucreme
XUMHUYECKUX IJIEMEHTOB

1. . Menpeneena.
XapaxkTepu30BaTh (OMKUCHIBATH)
o0lue XUMHUYECKUE CBOMCTBA
METAJUIOB, UX BAXKHEHIINX
COCIMHEHUH, ITIOATBEPXKAAS ITO
ONMCAaHUE NTPUMEPAMU YPABHEHUI
COOTBETCTBYIOIIUX XUMUAYECKHUX
peaKkuuii; MPUMEHECHUE METAJIIOB

B PA3JIMYHBIX 00JIACTAX
MPAKTUYECKOM JIEATEIIbHOCTH
YEJIOBEKA, a TAKXKE MCIO0JIb30BaHUE
UX JUISl CO3/1aHUSI COBPEMEHHBIX
MaTEepPUAIOB U TEXHOJIOTUH.
OnuceiBaTh CIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3HUH.
PackpsiBaTh CyIIHOCTB
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX
peaKunii TOCPEACTBOM COCTABIICHUSA
AJIEKTPOHHOTO OanaHca 3TUX
peaKkuuil.

[TpoBoAUTE peakuyy,
MOATBEPKIAOIINE XAPAKTEPHBIC
CBOICTBA U3Y4a€MbIX BEIIECTB,
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3JIEMEHTOB.
du3nYeCcKrue 1 XUMUYECKHE CBOMCTBA
XpoMa u ero coeguHeHu. OKCUIBI

u ruapoxcuasl xpoma(ll), (1) u (V1).
XpoMaTthbl U IUXPOMATHI, KX
OKHCJIMTEJIbHBIC CBOMCTBA.
[TonydyeHnue u mnpuMEHEHUE XpoMma.
dusnyeckrue U XUMHUYECKHUE CBOMCTBA
Maprasiia u €ero COeJMHCHUH.

OcHoBHbIe coenuaeHns Mapranna (1),
(1V), (VD u (VII).

HepMaHraHaT KaJjius, €ro OKHCIMTCIIBbHBIC

CBOMCTBA.

du3nyecKre U XMMHYECKHUE CBOMCTBA
»kenesa 1 ero coequHeHui. OKCHIBI,
rugpokcuabl u comu xenesa(ll) u (111).
[TonydyeHue u npUMEHEHHUE Kele3a

U €ro CILJIABOB.

Menp: nonydenue, puanyeckue u
XUMHYECKUE CBOMCTBA, IPUMEHEHNE
MPOCTOTO BEHIECTBA U €70 COCAUHEHU.
[unk: momyueHue, puan4ecKue

Y XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOT0 BEHIECTBA U €70 COCAUHEHU.
AMdoTepHbIe CBONCTBA OKCH/IA

Y TUJPOKCHUJA LINHKA,
TUIPOKCOKOMIUIEKCHI IMHKA.

pacmto3HaBaTh OMBITHBIM ITYTEM HOHBI
METaJIOB, TPUCYTCTBYIOLTUE

B BOJIHBIX pPacTBOpaXx.

[IpoBOIUTH U OMUCKHIBATH
XUMUYECKUN IKCTICPUMEHT
(JtabopaTopHbIE OMBITHI U
paKTUYECKHE paboThl);
NPEJICTABIISATh PE3YIIbTAThI
XMUMHUYECKOTO 3KCIIEpUMEHTa

B (hopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIUX PEaKIUi U JAeNaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath nmpaBuiiaM IMOJIb30BaAHUS
XUMHUYECKOU TTOCYI0M

1 1a00paTOPHBIM 000PYIOBAHUEM.
[IpoBOUTH BEIYUCIICHUS

10 YPaBHEHUSM XUMHYECKUX
pEaKIINU.

CaMoCTOSITeNIbHO TUIaHUPOBATH

U OCYIIECTBJIATH CBOIO
MO3HABATENbHYIO IEATEIHHOCTD;
MIPUHUMATh AKTUBHOE y4aCTHUE

B IPYNIIOBOM Y4EOHOMU AeATENbHOCTH
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JKCIepUMEHTAIbHbIE METObI
M3y4eHUsl BelleCTB M X MpeBpalleHuil:
e J/[emoHCTpauuu:

— KOJUIEKIUs «MeTaJlJibl ¥ CIUIaBbI»,

— B3aMMOJICHCTBHE IICITOYHBIX

1 IIEI0YHO3EMEIbHBIX METAJUIOB C BOJOM
(BO3MOXHO MCIOJI30BaHUE
BHJIEOMATEPHUAJIOB).

e JIlaGopaTopHBIC OIBITHI:

— B3aUMOJICHCTBUE IIEJIOYHBIX

1 IIEJI0YHO3EMEIbHBIX METAUIOB C BOJOM
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAJIOB);

— B3aUMOJIEHCTBHUE TUAPOKCHUIOB
ATIOMHUHUS U IIMHKA C pacTBOpamMu
KHCJIOT M IIEJIOUEH;

— Ka4yeCTBEHHbIC PEAKIIMU Ha KaTHOHBI
METaJIOB.

o [IpakTrueckue pabOTHI:

Ne 7. Pemienue skcnepuMeHTaAIbHBIX
3a7a4 1o TeMe «MeTauibl IITaBHbIX
MOATPYII;

Ne 8. Pemenue skcnepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTaJuibl TOOOYHBIX
MO PYIII.

e PacueTHbIC 3a/1a4UH:
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— BBIYHCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKInu, €CJIM OJTHO U3 BEIIECTB JJaHO
B BUJIC PACTBOPA C ONMPEICICHHON
MacCOBOM JI0JIEM PAaCTBOPEHHOI'O
BEILIECTBA, UM UMECT NMPHUMECH;

— BBIYUCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTa
pEaKINu, €CJIM OJTHO U3 BEIIECTB JJaHO
B BHJIC pacTBOpa C ONPEICICHHOM
MAaCcCOBOM J10JIEU paCTBOPEHHOTO
BEIIIECTBA;

— BBIYUCJICHUE BBIXOJIa MPOAYKTA
pPEaKIMU OT TEOPETUYECKH BO3ZMOYKHOT'O

Hroro no pazneny 54
Pa3znen 3. Xumus u ;Ku3Hb
3.1 | MeToabl mo3HaHUS 9 Ponb xumMuu B obecrieueHuu PackpsiBaTh poJib XUMHH B PELLICHUN

B XUMMUH.
XUMUA U KU3Hb

YCTOWYHMBOTO Pa3BUTHS YEJIOBEYECTBA.
IloHsATHE O HAYYHBIX METOAX TO3HAHUS

1 MCTOAOJIOI'MY HAYYHOI'O MCCIICIOBAHNA.

HayuyHble TpUHITMIBI OpraHU3aIAH
XUMHUYECKOTO TIPON3BOICTBA.
[IpoMpblITIeHHBIE CTIOCOOBI MOTYYEHUS
BaXHEHIINX BEIECTB (HA IPUMEPE
MIPOM3BOJICTBA aMMHAaKa, CEPHOMN
KHCIIOTHI, MeTaHoJa). [IpoMbInieHHbIe
CIOCOOBI TTOJTY4EHUSI METaJIOB

OHEPreTHYECKUX, ChIPhEBBIX
1 DKOJIOTHYECKUX MPoOIeM
YEJIOBEYCCTBA, OMKMCHIBATH OCHOBHbBIC
HAIPaBJICHUS PA3BUTHS XUMUYICCKON
HAyKH M TEXHOJIOTHH.

[TpumeHsTh MpaBuiIa 0€3011aCHOTO
oOpaIreHus ¢ BEIIeCTBaMH,
HCITOJIb3YEMBIMH B TIOBCETHEBHOM
’KU3HHM, a TaK)Ke MpaBuja
0€e30IacHOro MOBEICHUS B LIEIIX
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Y CIUIABOB. XMMHUUYECKOE 3arpsi3HEHUE
OKPY2Karoller Cpelibl U €ro MOCIEACTBUS.
Ponb xumMum B obecrieueHnu
HHEPreTUYECKO OE30MaCHOCTH.

XUMHS ¥ 310POBBE YEIIOBEKA.
JlekapcTtBeHnHble cpeacta. [Ipasuia
UCITOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Poyib XUMuM B pa3BUTUU
MEIULUHBI.

Xumus . OCHOBHBIE KOMIIOHEHTHI
nuiiy. [Tumessie no6aBku. Poias xumun
B 00eCrieYeHrHU MUIIEBOM 0€30MacHOCTH.
KocMmernueckue u maphromepHbie
cpeacrtsa. berroBas xumus. [IpaBuna
0€30MMacHOr0 UCTIOIH30BaHUS MPENapaToB
OBITOBOM XMMHUU B IMOBCEHEBHOMN KU3HHU.
XUMHS B CTpOUTEINLCTBE. BaxkHeiue
CTPOUTEJIbHBIC MaTepUalibl (IIEMEHT,
6etoH). [Ipon3BoCTBO CTPOUTENHHBIX
MaTepuasoB.

XUMHS B CEIbCKOM XO3SIMCTBE.
Oprannveckre 1 MUHEpaIbHbIE
ynoOpeHus.

Heoprannueckne marepuansl
(KOHCTPYKIIMOHHBIC MaTePHAIIbI, KPACKH,
CTEKJIO, KepaMuKa). MaTepuarbl

JUISL 3JIEKTPOHUKH. HaHoTexHoorum

cOepexeHus 310pOBbS

Y OKpYXKarolen NpUpOIHON CPebl;
MMOHUMATh OMACHOCTh BO3AEHCTBUS
Ha YKMBBIE OPraHU3MBbl OIPEICIICHHBIX
BELIECTB, cMbIci nokazarens 111K,
MOSICHATH Ha MPUMEPAX CIIOCOOBI
YMEHBILIEHUS U IPEIOTBPALLICHHS UX
BPEAHOTO BO3JIEUCTBUS.
AHanM3UpOBaTh U KPUTHYECKH
OLIEHMBAaTh UH(HOPMAIIHIO, CBI3aHHYIO
C XMMUYECKUMU TPOIIECCaMU U UX
BJIMSIHUEM HA COCTOSIHHUE
OKPYKAaIOIIEN CPEbI.

Hcnonb30BaTh MONYyYEHHbBIE 3HAHUSA
Y TIpEe/ICTaBIICHUs O cepax
NEeATENbHOCTHU, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTUSIMU,
KaK OCHOBY JJIsl OPUEHTALIUU

B BBIOOpE CBOECH OyyIei
npodecCUOHANBHON JeATEIbHOCTH.
Hcrnonp30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JJI1 OObSICHEHUS
Y MIPOTHO3UPOBAHUS SIBJICHUI,
MMEIOIIHNX €CTECTBEHHO-HAYYHYIO
MIPUPOY, IPOrHO3UPOBATh,
aHAJIM3UPOBATH U OLICHUBATH

C TTO3UIMU 3KOJIOTHYECKOU
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0€30IaCHOCTH MOCJIEACTBUS OBITOBOM
Y TIPOM3BOJICTBEHHOM JCATEIHLHOCTH
YEJI0BEKa, CBSI3aHHOU

C IepepadOTKOM BEIICCTB;
WCITOJIb30BaTh MOJTYYCHHBIE 3HAHUS
JUTS TIPUHSATHS TPAMOTHBIX PEIICHUI
po0JIEM B CUTYaIIUSX, CBS3aHHBIX

C XUMHUEU.

[IpuHuMate yyactre B 00CYXIEHUU
poOJieM XUMHUYECKOM

1 DKOJIOTHYECKOW HAMPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3UITHIO
1o TIpoGsIemMe U mpejiarath
BO3MOYKHBIE TTYTH €€ PEIICHUS

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOIT'PAMME
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INEPEYEHDb (KOJUP®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS U DJIEMEHTOB
COJEPXAHUS IO XUMUHN

JIns ipoBeieHUSI €IMHOTO TOCYJAapCTBEHHOI0 3K3aMeHa no xumuu (nanee — EI'D
M0 XUMHUHU) HCIONb3yeTCad TepeueHb (KoauduKatop) MPOBEpsSEeMbIX TpeOOBaHUM
K pe3ysibTaraM OCBOEHHUSI OCHOBHOM 00pa30oBaTeIbHOM MpPOrpaMMbl CPEIHETO OOIIETo
00pa30oBaHUsl U AJIEMEHTOB CO/CPIKAHUS.

IIposepsiembie Ha EI'D no xumMuu TpedoBaHus K pe3yJbTaTaM OCBOEHHsI OCHOBHOM
o0pa3oBaTeJIbHOIM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHusi

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS
MIPOBEPAEMOTO OCHOBHOI 00pa3oBaTeIbHOI MTPOrpaMMbl CPEAHETO OOIIETO
TpeOoBaHUS oOpa3oBaHus
1 Bnanenue cucreMoil XUMUYECKAX 3HAHUM, KOTOPAsk BKIIFOUAET:
1.1 OCHOBOTIOJIararoIIxe MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, H30TOIIbI,

JJIEKTPOHHAs O00OJIOYKa aroma, S-, P-, O-2JEKTpOHHBIC OpPOUTAIIH
aTOMOB, OCHOBHO€ U BO30Y>K/IECHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BaJEHTHOCTb,  3JIEKTPOOTPHUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XUMuyeckas cBa3b (O~ m T-CBA3b  kparHble cBs3M), THOpUAN3ALUS
ATOMHBIX OpOUTaNeH, KPUCTAIIIMYECKAsl PEIIeTKa, MOJb, MOJSIpHAs
Macca, MOJISIPHBI 00beM, MOJSpHAs KOHIICHTPAIUs, PaCTBOPHI
(MCTUHHBIC, TUCTIEPCHBIE CUCTEMbI), KPUCTAILIOTHUIPATHI, YIIIEPOHBIN
CKeTeT, (PyHKIIMOHANMbHAS TPYMIa, pagukall, ©30MEpPbI, CTPYKTYypHas
dbopmyna, wuzomepus (CTPyKTypHas, TeoMeTpuueckas  (Iuc-,
TPAHCU30MEPHUSI), TOMOJOTHYECKUN Psii, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCIIOPO/I- M a30TCOJAEPKAIUE COCTUHEHN S, OMOIOTUYECKU aKTUBHbBIE
BemiecTBa  (YIJIEBOABI, KUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS, KPEKWHT,
pudOpPMHUHT,  THUNBI  XHUMHYECKHUX  PEAKIUH  (OKHUCIUTEIHHO-
BOCCTaHOBHTEJIbHBIE, 9K30- U IHAOTEPMHUYECKUE, PEAKUUU HOHHOIO
oOMeHa, TOMO- U TeTEepPOreHHble, OOpaTHMble U HeoOpaTUMBbIE),
pacTBOp,  DJIEKTPOJUTHI,  HEINEKTPOJIMTHI,  BJICKTPOIUTUYECKAS
JUCCOLIMALIMS, CTENEHb JUCCOLUMALNN, OKUCIUTENb, BOCCTAHOBUTED,
AJIEKTPOJIM3, CKOPOCTh  XMMHMUYECKOW  PEAKLUUH, XHMHUYECKOE
paBHOBECHE)

1.2 TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHHUS OpPraHHUYECKUX
BelectB A.M. bytiepoBa, Teopus SIEKTPOIUTUYECKON JUCCOLUALINH,
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[Tepunoamueckuii 3akon JI.1. MenpaeneeBa, 3aKOH COXpaHEHHS MAcChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XUMHUHU, MUPOBO33PEHUYECKUE
3HAHUS, JISKAIINE B OCHOBE MIOHUMAaHHMS TPUUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUW, COBPEMEHHBIC IMPEACTABICHUS O CTPOCHUU
BEILIECTBA HA AaTOMHOM, MOJICKYJISIPHOM M HAMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpCaACTaBJICHUA 0 MCXaHH3Max XUMHUYCCKHNX peaKHHﬁ,
TEPMOJNMHAMUYICCKUX N  KHHCTHYCCKUX 3aKOHOMCPHOCTAX ux
IMPOTCKAaHUA, O XUMHWYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTCMAaXx

1.4

(dakTONMOrNYEeCKne CBEIECHUS O CBOMCTBAaxX, COCTaBe, MOJIyYECHUU
U 0e30MacHOM  WCMOJb30BAHWW BAKHEUINX  HEOPTaHHMYECKUX
U OPraHWYECKUX BEIIECTB B OBITY M NMPAKTHYECKON JEATEIbHOCTU
YyeJI0BeKa

1.5

o01re HayIHbIC MPUHITAITHl XUMAYECKOTO MPOU3BOICTBA (Ha pUMEpe
IIPOM3BOJICTBA CEPHOU KHUCIIOTHI, aMMHaKa, METaHOJa, MepepadOTKH
HeTH)

CdopMHUPOBaHHOCTh YMEHUM BBISBIISITH:

2.1

XapakTEpPHbIE NPU3HAKM W B3aUMOCBA3b H3YYEHHBIX TIOHATHUH,
IIPUMEHATh COOTBETCTBYIOIIUE IIOHATHS IIPU ONKMCAHUM CTPOCHUS
M CBOMCTB HEOPraHWYECKMX H OPraHMYECKUX BEIIECTB M HX
IIPEBPALLICHUN

2.2

B3aHMMOCBSI3b XUMHUYCCKUX 3HAHUU C MOHATUSIMU U npeaACTaBICHHUAMHA
APYrux nmpeamMcToB IJIsA 0oJiee 0CO3HAHHOTO IIOHUMAaHUS M 00 BICHEHHUS
CYHIHOCTHU MAaTCPUAJIbHOTIO €AMHCTBA MHUPA

ChopMupoBaHHOCTh YMEHUS UCIIOJIb30BATh:

3.1

HAaMMCHOBAaHHA XHMMHWYCCKHX COeI[I/IHeHI/Iﬁ MCKAYHAPOJIHOIO COro3a
TCOpGTH‘IGCKOfI )41 HpI/IKHa,Z[HOﬁ XVMMHUN W TPUBHAJIBHLIC Ha3BAHUA
BCIICCTB, OTHOCAIMXCA K HMIYUYCHHBIM KJIaCCaM OPraHn4YCCKHX
N HCOPIraHUYICCKUX COGIII/IHCHI/Iﬁ

3.2

XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS (OPMYJ HEOPTaHUUECKUX
BEUIECTB,  MOJIEKYJSIDHBIX M CTPYKTYpHBIX  (pa3BEpHYTHIX,
COKPAILEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHUS KJIACCU(DUIIUPOBATH:

4.1

HEOpPraHWYeCKUE BEIECTBA, CAMOCTOSATEIbHO BbIOMpATh OCHOBAHMS
U KPUTEPUH JIJIS1 KITACCU(UKALIMKN U3y4aeMbIX XUMHUYECKUX OOBEKTOB

4.2

OpPraHWYEeCKUE BEIECTBA, CaMOCTOSTEILHO BbIOMpPATh OCHOBAHMS
U KPUTEPUH JIJIS KITAaCCU(UKALIMN U3y4aeMbIX XUMUUYECKHX O0BEKTOB
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4.3

M0 Pa3JIMYHBIM MpPHU3HAKAM (YHCIIY U COCTaBY pearupyrouyux BEllecTB,
TEII0BOMY dS(PPeKTy peakiuu, U3MEHEHHIO CTENEHEH OKUCICHUS
AJIEMEHTOB, 00PaTUMOCTH PEAKIINH, YIaCTHIO KaTaau3aropa)

ChopMHUpPOBAaHHOCTH ~ YMEHHUSI ~ XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM U BO30YXJICHHOM COCTOSIHMH ) U HOHOB
XUMHUUYECKUX 3JIeMeHTOB 1 — 4 mepuonoB lleprognueckoil cucteMsl
J.1. MeHneneeBa 1 UX BaJICHTHBIE BOSMOXXHOCTH, UCIIOJIb3YS ITOHSITUS
S-, p-, d-371€KTpOHHBIE OPOHUTAIIH, YJHEPTETUIECKHIE YPOBHHU

CdhopMUpOBaHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHMUYECKHX 3JEMEHTOB U 00pa3yeMbIX MMM COEIMHEHHI
10 IIEPUOJAM U TpyIIam

ChopMHpOBaHHOCTh YMEHHUSI COCTaBISTh YPAaBHEHUS XUMHYECKUX
peakIui U paCKphIBaTh UX CYIIHOCTD:

7.1

OKHUCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ mocpeaACTBOM
COCTAaBJICHH:A 3JICKTPOHHOI'O Oayanca 3TuX peaKuHﬁ

7.2

YPaBHEHHUs pEaKLUd pas3IMYHBbIX TUIIOB; IMOJIHBIE U COKpPAILECHHBIE
YpaBHEHUS] pEakUuMid HOHHOrO OOMEHA, Y4YWUTHIBAs  YCIIOBHS,
IIPU KOTOPBIX 3TH PEAKIHUH UAYT JO KOHIA

7.3

peakuii TuApoIN3a, Peakiuil KoMIuieKcooOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMIUIEKCOB IIUHKA U aTFOMHHMS)

ChopMupoBaHHOCTh YMEHUS TTOATBEPKIAATh:

8.1

HAa KOHKPETHBIX MPUMEpaxX XapakTep 3aBUCUMOCTH PEaKIMOHHOU
CIIOCOOHOCTH OPraHWYECKUX COCIUHEHWM OT KPaTHOCTH U THIIA
KOBaJIEHTHOW CBs3u (O- m T-CBA3M)  p3apuMHOr0 BIMSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOCHHOCTEN peann3aruu
Pa3UYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIIHIA

8.2

XapaKTEpPHbIE XUMUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOILIMMH
JKCIEPUMEHTAMU U 3aIMCSAMH YPABHEHUN XUMHUYECKUX PEAKIIMI

ChopMHpOBaHHOCTH YMEHUSI XapaKTEPU30BaTh COCTAB U BaKHEUIIIHNE
CBOMCTBA BEIIECTB, IPUHAICKAINIUX K OIPEICIECHHBIM KjlaccaM
U TpyIIaM COeAUHEHUM (ITPOCThIe BEUIECTBA, OKCUJIBI, TUIPOKCHUIBI,
COJIU; YTIIEBOJAOPOIbI, TPOCTHIE 3PUPHI, CHUPTHI, PEHOIIBI, aJTbIECTU/IBI,
KETOHBI, KapOOHOBBIE KUCIIOTHI, CJIOKHBIE d(DUPHI, )KUPBI, YTIEBOIHI,
aAMUHBI, aMUHOKHUCIIOTHI, O€JIKN)

10

ChopMupoBaHHOCT, YMEHHUSI TPOBOIAUTH PACUETHI MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM XUMHYECKUX PEAKIU C HUCIIOIh30BAaHUEM
(bu3MUEeCKIX BETUYHH:
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10.1

Maccel (0ObeMa, KOJMYEeCTBa BEUIECTBA) MPOJYKTa PEAKIMH, €CIU
OJIHO M3 MCXOAHBIX BEILIECTB JaHO B BUJE PacTBOpPA C OMPEICICHHOM
MacCOBOM J0Jie PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B H30OBITKE
(MuMeeT mpuMecH)

10.2

MacCOBOM WJIM 00bEMHOM J0JTH, BBIX0/1a MTPOIYKTA PEaKIIUU

10.3

TEIJIOBOTO A(pekTa peakiuii

10.4

00BEMHBIX OTHOIIICHUI Ia30B

10.5

M0 HAXOKJICHUIO XUMHUUYECKON (DOPMYJIBbI BEIIeCTBa

11

Bnanenue cucteMon 3HaHUM O METOAAX HAYYHOI'O IIO3HAHUS SIBJICHUU
IIPUPOABI, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax M YMEHHE
IPUMEHSTh 3TH 3HAHHWS NPHU DKCIEPUMEHTAIBHOM HCCIECIOBAHUU
BEIIECTB U JJIs1 OOBSICHEHUS XUMHUYECKHUX SIBICHUM, UMEIOIINX MECTO
B IIPUPOJIE, IPAKTUYECKOMN IEATEILHOCTH YEJIOBEKA U B IIOBCETHEBHOU
KU3HU

12

ChopMHUPOBAaHHOCTh YMEHHSI MNPUMEHATH (KCIOJIb30BAaTh) 3HAHUS
0 COCTaBE M CBOMCTBAaX BEIIECTB AJIS IKCIIEPUMEHTAIBHON MPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKaHUS XUMHYECKUX
peakiuii ¥ TPOTHO3UPOBAHUS BO3MOMXKHOCTEH WX OCYIIECTBIICHHUS;
CUCTEMHBIC XUMUYECKUE 3HAHUSI JUISI OOBSICHEHHS U TIPOTHO3UPOBAHUS
SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOAY; I MPUHITHUS
TPAMOTHBIX PEIICHUH MPoOJIeM B CUTYaIUSIX, CBI3aHHBIX C XUMHEH

13

ChopMUpOBaHHOCTh YMEHUS TUIAHUPOBATH U TIPOBOUTH XUMUYECKUIN
HKCIEPUMEHT (MOJIyueHHEe M HM3y4YE€HHE CBOMCTB HEOPraHUYEeCKUX
U OpPraHMYECKHUX BEIIECTB, KaUECTBEHHBIC PEAKIHUU YIJIeBOJOPOOB
Pa3MUYHBIX KJIACCOB U  KHUCIOPOJCOACPXKAIIUX OPraHUYEeCKUX
BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad MO Paclo3HaBaHUIO
HEOPraHUYECKUX M OPraHUYEeCKHUX BELIECTB) C COOIIOJCHUEM PaBUII
Oe3omacHOro oOpamieHusi C BellecTBaMU M Ja0OpaTOPHBIM
obopyznoBanueM; HOpMyIHUPOBATH 1€ UCCIIE0BAHNUS; TIPEICTABIIATh
B PpasnMYHON (QopMe pe3ylbTaThl IKCIEPUMEHTa, AaHAJIU3UPOBATH
Y OLIEHUBATh X JJOCTOBEPHOCTD

14

ChopMUpOBaHHOCTh YMEHHUS OCYIICCTBIISITh IICJICHANIPABICHHBIHN
MOMCK XUMHUUYECKONU HH(MOPMAIINH B PA3IMYHBIX UCTOUHHUKAX (HAydHAs
U ydeOHO-Hay4yHas JUTEparypa, CpPeAcTBa MaccoBOW HHpopmammw,
ceTh VIHTEpHET M ApyTrHUe), KPUTHISCKHA aHATM3UPOBATh XUMUYECKYIO
uH(dOpMaIuio, nmepepadaTbiBaTh €€ U UCIOIh30BaTh B COOTBETCTBUH
C TIOCTaBJIEHHOHN yueOHOM 3a1aueii
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15

ChopmMupoBaHHOCTH  YMEHHUS TPOTHO3MPOBATH, aHAIM3UPOBATH
U OIICHUBATh UH(POPMAIIUIO C TTO3UIIUN IKOJIOTHUECKON O€301MacHOCTH
MOCIIEACTBUN OBITOBOM M TPOU3BOICTBEHHOM JEATEIBHOCTH YEJIOBEKA,
CBSI3aHHOW C TEepepabdOTKOMl BelIeCcTB; CPOPMUPOBAHHOCTH YMEHHM
OCO3HABAaTh ONACHOCTh BO3JICUCTBUS HA KUBBIE OpPraHU3MbI
OMPEJICTICHHBIX BEIIECTB, MOHUMAas CMBICT TOKa3aTessl MpeaebHOM
JOMYCTUMOM KOHIIEHTPALIMM, W TIOSICHSITh Ha MPUMEPAX CIOCOOBI
YMEHBILICGHUS] W TPEIOTBpAIEHUs] HMX BPEIHOTO BO3JICUCTBUS
Ha OPraHHU3M YelloBeKa

IlepeueHb 3J1eMEeHTOB colepKaHus, mpoBepsieMbix HA EI'D mo xumumn

Kon

[IpoBepsieMbll JIEMEHT COAEPKAHUS

1

TeopeTquCKHe OCHOBBI XUMHUH

1.1

Crpoenue  BemectBa. CoBpeMeHHass  MOJElNb  CTPOEHUS  aToMma.
Pacrnipenenenue 251eKTpOHOB 1O YHEpreTHYecKuM ypoBHsIM. Kiaccuduxarus
XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOEHHUS SHEPTETUYECKUX YPOBHEH
aToMOB (s-, P-, d-amemeHTOB). OCHOBHOE M BO30Y)KJICHHOE COCTOSHUS
aTOMOB. DJIEKTPOHHAs KOH(pUrypaiusi aroma. BajleHTHBIE 3JIEKTPOHBI

1.2

ITepuognueckass cucrema xumuudeckux odiemeHtoB J[.M. Mennaeneesa.
Ousnuecknii cmbich [lepuoanueckoro 3akona .M. Menneneesa. [lpuunnsl
M 3aKOHOMEPHOCTU HW3MEHEHHUSI CBOWMCTB JJIEMEHTOB U HUX COCAWHECHUU
0 MEPHUOJIaM U TpyniiaM. 3aKOHOMEPHOCTHA B U3MEHEHUU CBOMCTB MTPOCTHIX
BEILIECTB, BOJOPOAHBIX COEUHEHUM, BBICIIIUX OKCHUJIOB U TUIPOKCH]IOB

1.3

BaneHTHOCTS. SHCKTPOOTPI/IHB.TGHBHOCTB. CTteneHb OKHUCIICHUS

1.4

Buael xumMuueckoil CBsi3M (KOBaJEHTHAs, WOHHAs, METaJUIMYeCKas,
BOJIOPOJIHAsA) U MEXaHU3Mbl ee o0pa3oBaHUA. MEXMOJIEKYIIpHbIE
B3aUMOJEHCTBUS. BelmectBa MOJIEKYJIIPHOIO M HEMOJEKYJSPHOIO
cTpoeHus. THUMbl KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOWMCTBA
BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKA

1.5

XuMuyeckass — peakIius. Kimaccudukamus  XMMHUYECKHUX  peaKIHi
B HEOPraHWYECKONW M OPraHMYEeCKOM XUMHHU. 3aKOH COXPAaHEHMS MacChl
BCIIICCTB

1.6

CKOpOCTh peakiifm, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB

1.7

TernoBbie 3P PeKThl XUMUYECKUX peakinil. TepMoXxuMHuueckue ypaBHEHUS

1.8

OOpatumble peakuuu. XuUMHYeckoe paBHOBecue. MDakTopwl, BIHSIOUIUE
Ha COCTOsIHME XUMHU4ecKoro pasHoBecus. [Ipunnun Jle [larense
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1.9

SHGKTpOHI/ITI/I‘—ICCKaH Jucconuanus. CuibHBIE W cla0bIe QJICKTPOJIUTHI.
Cpezxa BOIHLBIX PACTBOPOB BCIICCTB: KHUCIIAA, HeﬁTpaHBHaH, meJIouHasd.
CreneHb AUCCOanm. PeaKHI/II/I MOHHOT'0 OOMEHa

1.10

I'mapomns coseil. MonHoe nmpowusBenaeHrue BOAbI. BogopoHblii mokas3aTelb
(pH) pactBOpa

1.11

CnocoObl  BBIp@KEHHMS KOHIIGHTPAllMM  PAcTBOPOB: MaccoBas  JIOJsS
pPacTBOPEHHOI'O  BEIIECTBAa, MOJISIpHAs KOHIEHTpaius. HaceieHHbie
Y HEHACBHILIEHHBIE PACTBOPBI, paCTBOPUMOCTh. KpucTamioruaparsl

1.12

OXHCIUTEIbHO-BOCCTAHOBUTEILHBIC pPEaKknnm. HOBC)IGHI/IC BCIIICCTB
B Cpc€lax C Ppa3HbIM 3HAYCHHUEM pH M@TOI[BI QJICKTPOHHOI'O Oamanca

1.13

DNeKTpOaU3 pacCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccuduxarms HEOPraHUYECKUX COCIMHEHUM. Homenknarypa
HEOPraHUYECKUX BELIECTB

2.2

XUMHUYECKHE CBOMCTBA BAXXKHEUIIUX METAJIOB (HATpUM, Kaaui, KalbIUi,
MarHuu, allfOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX coeanHeHu. Oomue
CIOCOOBI OJTy4EHHUS METAIIIOB

2.3

XUMHUYECKUE CBOMCTBA BAKHEUIIMX HEMETAIOB (TajIoOT€HOB, CEPhI, a30Ta,
dochopa, yriepoga W KpEeMHHs])) M HUX COCIUHEHUU (OKCHIOB,
KHUCJIOPOJICOAEPKAIINX KHUCIIOT, BOAOPOJIHBIX COCTMHEHUN )

2.4

I'eneTnueckas CBA3b HCOPraHN4YCCKHX BCIIICCTB, IMpHUHAJIC)KAITUX
K pa3JIMYHbIM KJIacCaM

2.5

Nnentudukanus HEOPraHWYECKUX CoeauHEeHUM. KadecTBeHHBIE peakinu
Ha HEOPraHMYECKNE BEILIECTBA U NOHBI

OCHOBBI OpPraHUYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHUS TEOPUU XHMHYECKOTO CTPOCHHS OPraHUYECKUX
coennHenud A.M. DbyrnepoBa. VYTInepoOHBIM CKENET OpPraHU4eCcKOu
MOIIEKyIbl. KpaTHOCTh XUMHMYECKOH cBszu, O- u T-CBS3H | gpi- sp?-, sp-
ruopuan3aluy  opOuTasell aTroMoB yriepoja. 3aBUCUMOCTb CBOMCTB
BELIECTB OT XUMHUYECKOI0 CTPOCHUsI MOJIeKyI. ['omomoru. I'oMonornueckuit
psa. M3oMepus 1 H30Mepsl

3.2

[lonsitue o QyHkuuoHanbHOW rpynmne. OpueHTauuoHHbIE 3PQPEKTHI
3aMeCTUTEIEH

3.3

[IpeacraBnenue o kiaccuukau opraHnueckux BeilecTB. HomeHkmatypa
OpraHUYEeCKUX COETUHEHMI (CHCTeMaTH4yecKasi) U TpUBUAJIbHbIC Ha3BaHUS
BAKHEHUIIINX MPEJICTABUTENIEN KIIACCOB OPTaHUYECKNX BELIECTB
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3.4

CBOOOHOpaIMKaNbHBIA W HWOHHBIA MeXaHu3Mbl peakuuu. llonsTue
o Hykieoduie u anexrpoduiie. [Ipasuno MapkoBaukosa. [Ipasuo 3aiiiieBa

3.5

AJIKaHBL. XUMHUUYECKHE  CBOMCTBA  AJKAHOB: rajoreHupOBaHuE,
JIETUJIPUPOBAHUE, TEPMHUUYECKOE PA3T0XKEHNUE, KPEKUHT, HW30MEpU3alusl,
roperue. llomyuenue ankanoB. I[luknoankanel. Cnenuduka CBOWCTB
UUKJIOAJIKAHOB C MajbIM pa3MepoM NuKia. Peakuuu mnpucoenvuHeHUs
Y PaJMKaJIbHOrO 3aMELICHUS

3.6

AJIKEHBEI. XHUMHUYECKHE CBOICTBA: peakunu MIPUCOEIUHEHUS
(rajloreHUpoOBaHUE, TUAPUPOBAHUE, THAPOTATOTCHUPOBAHUE, THUIpaTaIINS),
TOPEHUS, OKUCIICHUS 1 monuMepu3ariu. [IpoMelnuienHbie U 1abopaTopHbie
CTOCOOBI MOTYYEeHHSI ATTKEHOB

3.7

AnkaaueHbl. XMMUUYECKUE CBOMCTBA ajKaIUeHOB: PEAKIIMU MTPUCOSAUHEHUS
(ruppupoBaHue, TaJIOI€HUPOBAHUE), TOPEHUS U  NOJIUMEpHU3AIUU.
[Tonydyenue ankaaueHoB

3.8

AJIKUHBI. XHUMUYECKHE CBOMCTBA: peakuuu [IPUCOCIUHEHUS
(rajJoreHUpoBaHHE, TUAPUPOBAHUE, THApPATALUS, THMAPOrajoreHUPOBAHUE)
KaK Croco0 TMOJy4yeHUs MOJIUMEPOB W JAPYTHX IOJIE3HBIX MPOIYKTOB.
Peakuuu  3amenieHus. I'openne aneTuiIeHa  Kak VUCTOYHUK
BBICOKOTEMIIEPATYPHOIO IIJIAMEHM JUId CBAPKH UM PE3KUM METaJUIOB.
IIprumeHenue aneruineHa

3.9

Apenbl. XWMHYECKHE CBOWCTBa OCH30JIa: PEaKIUH SJICKTPOOUIHLHOTO
3aMelICHHsI, IPUCOSANHCHHSI (THAPUPOBAHHUE, TaloreHnpoBanue). Peakius
ropeans. OCOOCHHOCTH XHWMHYECKHX CBOWCTB Todyona. llomydeHue
6enszona. OCOOCHHOCTH XMMUYECKUX CBOMCTB cTupoia. [lommmepusanus
crupona. CrocoObl  TMOJNyYeHUST W NPUMECHEHUE  apOMaTUYCCKHX
YIJIEBOIOPOJIOB

3.10

Cruprtel. [IpenenbHble OAHOATOMHBIE CHHUPTHL. XHMHYECKHE CBOMCTBA:
B3aUMOJICUCTBUE C HAaTpueM Kak CIOCO0 YCTaHOBJICHHUS HAJIUYMS
TMJIPOKCOTPYIIBI, € TaJOr€HOBOJOPOAAMHM KaK CHOCO0  IOJIy4eHHus
pacTBOpUTENEC, BHYTPU- UM MEXMOJIEKYJsIpHas Jeruaparanusa. Peaxnus
ropenus. llonydenue staHona: peakiuss OpOXKEHMs IIIOKO3bI, THUApaTalUs
ATUJIEHA. OTWICHIJVIUKONIb M TJIMIEPUH KAK IPEACTABUTENN INPEAEIbHBIX
MHOT'OAaTOMHBIX CIIUPTOB

3.11

®denon. XuMuueckre cBocTBa GeHona (peakiuu ¢ HaTpueM, TUAPOKCUIIOM
Hatpusi, 6pomom). [Tonyuenue penosna

3.12

Anpaerunpl.  XMMHUYECKHE  CBOWCTBA  NPENEIbHBIX  aJibJETHJIOB:
THJAPUPOBAHNE;, KAYECTBEHHBIE pEAKIMM Ha KapOOHUIBHYIO TPYIITY
(peakius «cepeOpsHOro 3epKajia», B3aUMOIEHCTBHE C THAPOKCHUIOM
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Menu (II). Tlomyuenuwe mnpeneNbHBIX AalbJIETUOB: OKHCIICHHE CHUPTOB,
ruapaTanus aleTuieHa. AIeTOH KaK MpeICTaBUTeNb KeTOHOB. OCOOCHHOCTH
pEaKUnK OKHCIICHUS alleTOHA

3.13

KapOoHoBbIe KUCIOTHI. XUMUUYECKHUE CBOMCTBA MPEIETbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHYECKHX CBONCTB MYypPaBbHHOM
KUCIOTHI. [lomydeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKHCJIEHHE aJIKaHOB, aJKEHOB, IIEPBUYHBIX CHUPTOB, aJbJICTUAOB. Boiciime
IpeACIbHBIC U HENPeIeIbHbIC KapOOHOBBIEC KHUCIOTHI

3.14

Cnoxuble 3¢upsl u xupbl. CrnocoObl TOMYyYEHHUS CIOXKHBIX S(PHUPOB.
ObpatumocTs peakuuu sTepudukanuu. [IpuMeHeHne CIOXHBIX 3(PUPOB
B MHILEBOM W map(romMepHON NPOMBIIUIEHHOCTU. JKHpPBI KaK CIOXKHBIE
3(¢upbI MNIMLEPUHA U BBICIINX KAPOOHOBBIX KUCIOT. XMMUYECKHE CBOWCTBA
’KUPOB: TUAPUPOBAHUE, OKUCIEHUE. [ MApOIN3, UM OMBUICHHUE, KUPOB KaK
CHocO0 MPOMBIIUIEHHOTO MOJTYYEHHUS COJIEW BBICIINX KapOOHOBBIX KHUCIOT.
MBUIA Kak coMH BBICIIMX KapOOHOBBIX KUCIOT

3.15

XHAMHUYECKUE CBOMCTBA TUIFOKO3Bl: PEAKIMM C YYACTHEM CIIMPTOBBIX
Y aJbJIETUAHOM IPYIII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHneHne rioko3sl,
€€ 3HAYEHHUE B JKU3HENCATENLHOCTH OpraHmsma. Jlucaxapuasl: caxaposa,
ManbTo3a. BOCCTaHaBIMBAM0OIME M HEBOCCTAHABIIMBAIOLINE IHUCAXAPUIBL.
I'mapomu3 aucaxapunos. [lonmcaxapuasl: Kpaxmai, riaukoreH. CtpoeHue
MaKpOMOJIEKYJI KpaxmaJa, INIMKOreHa U LEeJUT0J103bl. PU3NYeCKue CBOMCTBA
KpaxMaJla M LEJUIFOJIO3bl. XMMHUYECKHE CBOWCTBA Kpaxmalla: THIpPOJIN3,
KAUECTBEHHAs pEakUHs C HOAOM. XUMHUYECKHE CBOMCTBA IEJUIFOJIO3bI:
THJIPOIN3, TOodydeHue 3pupoB Hemwtoiao3bl. [loHsTne 006 MCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN 1IEJIK)

3.16

AMUHBL. AMHHBI KaK OpPraHMYECKHE OCHOBAHUS: PEAKIUH C BOJOM,
KHUCJIOTaMH, pEaKIus TOpeHusl. AHUIIMH KaK MPEeACTaBUTENIb apOMaTUYECKUX
aMUHOB. XMMHYECKHE CBOMCTBA aHWIMHA: B3aMMOJICHCTBHE C KHCJIOTAMHU,
OpoMHOM BojaOH, oOKuciaeHue. IlomydeHne aMHMHOB aJKWJIMPOBAHHEM
aMMHaKa U BOCCTAaHOBJICHMEM HUTPOIPOU3BOIHBIX YIJIEBOAOPOIOB

3.17

AMMHOKHUCIIOTEI U OCIKH. AMUHOKHCIIOTHI KaK aM(bOTepHBIe OpraHU4CCKHUC
COCANHCHMS. OCHOBHBIE AMHHOKHNCJIOTHI, O6p&3YI-OIHI/I€ Ocaxu. XUMHYECKHE
CBOMCTBa OEJIKOB: rmapoiin3, AcHarypanusa, Ka4CCTBCHHBIC (HBGTHBIG)
PCaKIi Ha OeaKu

3.18

CTtpoeHre U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB IOJMMEPOB
OT CTpOECHHUS MOJIEKYJI. OcHOBHBIE CIIoCOOBI MOJTYYEHHUS
BBICOKOMOJIEK YJIIPHBIX COCJIUHEHU U peaknuu MOJIMMEPHU3ALINU
U nouKoHaeHcanuu. Knaccudukanus BoJIOKOH
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3.19

Wnentudukanus OpraHU4EeCKUX COCIMHEHUH. Pemenne
DKCIEPUMEHTAJIBHBIX 337a4 HA PACIIO3HABAHUE OPTaHUYECKUX BEILIECTB

3.20

I'eneTnyeckas cBS3b MCXKAY KJIaCCaMH OPraHNYCCKUX COCI[I/IHeHI/Iﬁ

XUMUA U KU3Hb

4.1

Xumusi B oBcenHEeBHOM xku3HU. [IpaBmina 6e3omacHON pabOThl C €AKUMH,
TOPIOYUMU U TOKCUYHBIMH BEIIIECTBAMHM, CPEJICTBAMHU OBITOBOM XUMUH

4.2

XuMus U 310pOBbE. XUMHSI B MEIUIUHE. XUMHUSA U CEIbCKOE XO3SHUCTBO.
XuMHST B TOPOMBIIUIEHHOCTH. XHMHUS M DHEPreTUKA: IPUPOIHBIN
Y MOIMYTHBIM HeTSIHOM Ta3bl, UX COCTAaB M HCHoiIb30BaHue. CocTtaB HeDTH
u ee nepepaboTka (MPUPOIHBIE UCTOYHUKHU YTIIEBOAOPOIOB)

4.3

XuMUS U SKOJOTHsI. XUMHUUECKOe 3arpsi3HEHHE OKPYKaIoLIe Cpelbl U ero
nocnenctus. Oxpana rugpocdepsl, TOYBbI, aTMOc(epbl, Gropsl U (ayHbI
OT XUMHUECKOro 3arpsizHeHus. [Ipobiema 0TX010B ¥ MOOOYHBIX MPOTYKTOB.
ANbTepHAaTUBHBIC HCTOUHUKU YHEPIUU

4.4

OOmuMe TmpeAcCTaBICHUs O TPOMBIIUICHHBIX CHOCO0aX  MOJy4EHHUs
XUMUYECKUX BEIIEeCTB (Ha MpuUMepe MNPOM3BOACTBA aMMHUaKa, CEPHOMN
KUCIOTHI). YepHas u 1BeTHas wMeramutyprus. CTEKIO W CHIMKaTHas
MPOMBINIIEHHOCTh.  [IpombiliieHHass opranuyeckas xumusa.  Ceipbe
JUISL OPraHUYECKOM MTPOMBILIJIEHHOCTH

Turbl pacyeTHBIX 3a/1a4

5.1

Pacuernl Macchl BCIICCTBA HJIN o0BeMa ra3oB IO HN3BCCTHOMY KOJIMYCCTBY
BCIICCTBA, MaCCC NJIN 06’beMy OAHOI'O N3 YUYACTBYIOIIHUX B PCAKIITUN BCUICCTB

5.2

Pacuets! TermnoBoro adgdexra peakiuu

5.3

Pacuersl 00bEMHBIX OTHOIIICHHI Ia30B IMPpU XUMHYICCKHUX PCAKIUAX

5.4

Pacuetsl Mmacchl (00bEMa, KOJIMYECTBA BEUIECTBA) IPOAYKTOB PEAKIUH, ECIIN
OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5

PacueTsl MaccoBoi WM OOBEMHOW JOJM BbIXOAA MNPOAYKTA PEaKIUU
OT TEOPETUYECKU BO3ZMOXKHOI'O

5.6

Pacuetsr Mmacchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTa PEaKIUU, €CITH
OJTHO M3 BEIIECTB JIAHO B BHJIC PAacTBOpPA C OMPECIICHHOW MacCOBOH JOJIEH
PAacTBOPEHHOT'O BEIIECTBA

5.7

PacyeTsl C WUCHNOIB30BAHMEM MOHSATUM «MaccoBasi JOJs», «MOJSIpHas
KOHIICHTPALIUS», PACTBOPUMOCThY

5.8

Haxoxaenue mMonekyasipHOM (HOpMYJIbl OPraHMYECKOro BEIIECTBA IO €ro
IJIOTHOCTU W MAacCCOBBIM JOJIIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB,
WJIM TI0 TIPOJTYKTaM CTOpaHUS
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