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1. IACHOPT PABOUYEM MIPOI'PAMMBbI YYEBHOI'O NNPEJIMETA
Xumus

1.1. OOaacTh NpUMEHEHUs MPOTPAMMbI

PabGouass mporpamMma y4eOHOTO TIpeIMeTa SIBISCTCS YacThblO OCHOBHOM
npodeccnoHanbHOM 00pa30BaTeNbHON MPOTPaMMBI MO TPOQECCHSIM  CPETHETO
pogecCHOHaIBLHOT0 00pa30BaHMS.

1.2 Mecro mnpeaMera B CTPYKType OCHOBHOH mnpodeccuoHaNbHOM
o0pa3oBaTeJbHOM NPOrpaMMbl: TIPEJIMET BXOAUT B 00II€00pa3oBaTeIbHBIN
UK.

1.3 Heanm um 3amaum mnpeamera — TpPeOOBaHHMS K pe3yJbTATaM OCBOCHUSA
npeamera:

OcBoeHne cojepKaHus Y4eOHOTO TMpeaMeTra «XHUMHs», 00ecIeunBaeT
JTOCTHKEHUE CIEIYIONIUX PE3YIbTATOB:
JMYHOCTHBIX
2PANHCOAHCKO20 60OCHUMAHUA:
— OCO3HaHUS 00YYaIOIIMMHUCI CBOMX KOHCTUTYLIHMOHHBIX NMPaB M O0S3aHHOCTEH,
YBQ)XEHHUSI K 3aKOHY U ITPABOIMOPSIKY;
— TPEICTABICHHS O COLHUAIBHBIX HOPMax MW IMPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIICHU B KOJIJICKTUBE;
— TFOTOBHOCTH K COBMECTHOM TBOPUECKOU NESITEIHLHOCTH MPU CO3/IaHUHN YUEOHBIX
MPOEKTOB, PEIICHUM Yy4YeOHBIX U TO3HABATEIBHBIX 3a]a4, BBIIOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;
— CHnocoOHOCTH TIOHMMAaTh W TPHWHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YICOHON JAESTEIHHOCTH;
nampuomu4eckozo 60CHUMAHUA:
— I1EHHOCTHOTO OTHOIIEHWS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYECTBEHHOM XUMUMU;
— YBaXEHHUS K IMpOIECCYy TBOpYECTBa B OOJACTU TEOPUM U MPAKTUYECKOTO
MPUMEHECHUSI XUMHUH, OCO3HAHMSI TOTO, YTO JOCTHXKEHUS HAYKH €CTh PE3yJbTatr
JUIMTEIBHBIX ~ HAOJIOJACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;
— WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUH U MOCIEIYIONIEM aHAIU3E
uH(OpMaIIMH O MEePEIOBBIX JTOCTHKCHHUAX COBPEMEHHON OTEYECTBEHHOM XUMHH;
OYXO06HO-HPABCMEEHHO20 60CNUMAHUA:
— HPABCTBEHHOTO CO3HAHMS, STUUYECKOrO MTOBEICHUS,
— CMOCOOHOCTH OIIEHUBATh CUTYalluH, CBS3aHHBIE C XUMUYCCKUMU SIBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE
HOPMBI U ICHHOCTH,;



— TOTOBHOCTH OIIGHMBATh CBOE IOBEJCHUE M TOCTYNKU CBOHX TOBApHUIIEH C
MO3UIIMK HPABCTBEHHBIX M IIPAaBOBBIX HOPM W OCO3HAHHME IOCJICACTBUN 3THUX
MOCTYTIKOB;

gopmuposanusn Kyibmypt 300p08bs:

— T[IOHMMaHHUs IICHHOCTEH 370pOBOro M 0Oe3omacHoro obOpa3a JKH3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3MUYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

— coOmrofieHust mpaBuil  Oe30macHOro oOpalieHuss ¢ BeIIeCTBaMU B OBITY,
MOBCETHEBHOM KM3HM U B TPYJIOBOM JEATEILHOCTH;

— T[IOHMMAaHUs IICHHOCTH TMPaBWJI HWHIUBHAYAJbHOTO U  KOJIJIEKTUBHOIO
0€30IacHOTr0 TOBEACHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M JKH3HHU JIIOJICH;
OCO3HAHUS TIOCJICJCTBUH W HENPHUATHS BPEIHBIX IPUBBIYCK (YyIOTPEOJICHHS
QJIKOTOJISI, HAPKOTUKOB, KYPEHUS);

mpyo06020 60CHUMAHUSA:

—  KOMMYHUKATHUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIhCKON
JESATENbHOCTH, OOILNECTBEHHO TMOJE3HOM, TBOPYECKOM U  JpPYrux BHUAAX
NeATeIbHOCTH,

— YCTaHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUH MPAKTHYCCKUX 3aJ1a4 COIUATBHON
HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YUCHHIO MPOodecCcuil pa3inyHOro poja, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUH 110 XUMUU;

— YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yjabTaTaM TPYJIOBOU JEATECILHOCTH,

— TOTOBHOCTM K OCO3HAHHOMY BBHIOODY WHAMBUIAYATBHONH TPACKTOPHH
oOpa3oBaHus, Oymymied Mpodeccuu W peanu3alid COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

IKO102UYECKO20 860CHUMAHUA:

— DKOJIOTHYECKH 11eJIECOOOPA3HOr0 OTHOIICHUS K IMPUPOJE, KaK HCTOYHUKY
CYIIECTBOBaHMUS )KU3HH Ha 3eMJIE;

— TIOHUMaHUs TJ00AJIBPHOTO XapakTepa HSKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSHUE MPUPOTHON M COLIMAIIBHOM CPEJIbI;

— OCO3HaHUS HEOOXOAUMOCTH MCIIOJIH30BAHMS JIOCTHIKEHUH XUMUU JJIS PEIICHUS
BOITPOCOB PAIMOHAIBLHOTO MPHUPOJIOIIOIB30BAHUS;

— AKTHUBHOI'O HEMPHUSATHS JIEMCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOIIECH MPUPOTHOU
cpene, YMEHHs MPOTHO3UPOBATH HEOJIATONMPHUATHBIE YKOJOTUYECKHUE TMOCIIEICTBUS
MPEINPUHUMAEMBIX AEUCTBUN U NPEAOTBPALIATh UX;

— HAJIAYUSA PA3BUTOTO IKOJOTHYECKOTO MBINLIICHUS, YKOJOTHUIECKON KYJIbTYpHI,
OTIbITa NeATeIbHOCTH 9KOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MMM B TTO3HABATEIbHON, KOMMYHHKATUBHON W COITMAIBHOU
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTHBHO IPOTHBOCTOSATH HJCOJOTHUH
xemodoOouu;

UEHHOCHU HAYYHO20 NO3HAHUA:



— c(OopMHpPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON IPAKTHUKHY;

— TIOHMMaHusl chneurUuk XUMHMM Kak HayKd, OCO3HaHUs €€ pojiu B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEIOCTHOTO
NpEeJICTaBICHUs 00 OKpYXaroIleM MHUpEe Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pelleHud MpoOieM COXpaHEHHUs
IIPUPOTHOTO PAaBHOBECHS,

— yOEXIEHHOCTH B 0COOOM 3HAUYMMOCTH XUMHH JJI1 COBPEMEHHOW LIMBUIIM3ALIUU:
B €€ T'YMaHUCTUYECKOI HAIpaBJIEHHOCTH U BaXKHOW POJIM B CO3/IaHUU HOBOW Oa3bl
MaTepUaNbHOU KYJIbTYpPbl, PEIICHUH I100aNbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YEeJI0BEYECTBA — CBHIPHEBOW, DJHEPreTUYECKOM, MHUIIEBOM M 3KOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEJULIMHBI, 00ECIIEYEHUN YCIOBUM YCIEIIHOTO TpyJa
1 3KOJIOTUYECKH KOM(OPTHOM KU3HU KaXKJI0T0 YJeHa 0OIECTBa;

—  ECTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYyIIHOCTH METOJOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydyaeMble 3HAHUA Ul aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAlOIIEro Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH; YMEHHUS J1e1aTh 000CHOBaHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS JaHHBIX C LENbI0 MOJy4YEeHHUs
JOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTHM CaMOCTOSITEJIbHO HCIOJIb30BaTh XHMHUYECKHE 3HAHUA IS
penieHus IpoOJIeM B peajbHbIX KU3HEHHBIX CUTYALIMSIX;

— HMHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON ACSITEIBHOCTH;

— TOTOBHOCTM U CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHUID H
caM000pa30BaHUI0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMU;

— HMHTEepeca K OCOOEHHOCTSM TpyJa B Pa3iUuYHbIX cdepax NpodeccHoHaTIbHOMI
JESATENBHOCTH.

MeTalnpeIMeTHbIX Pe3yJbTATOB
Osnadenue yHugepcaibHblMu yueOHbIMU NOZHACAMEIbHBIMU OCUCIMEUAMU:

1. bBazoevimu nozuveckumu OeiiCmMeUAMU:

— CaMOCTOSITENIbHO (hOPMYJIMPOBATH U AKTYyaIM3UPOBATH TPOOJIEMY, BCECTOPOHHE
e€ paccmMaTpuBaTh;

— ONpeneNsITh MLEeIu JEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HUX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LIEIISIMU;
UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKKA TOHATHUH M YCTaHABJIMBATHL MX B3aUMOCBSI3b,
UCITOJIb30BaTh COOTBETCTBYIOIINE TOHATHS JIsl OOBSICHEHHS OTJSIbHBIX (DAKTOB U
SIBIICHUM;

— BBIOMPATh OCHOBAHUS M KPUTEPHUH JJI KIaCCU(DHUKAIIMK BEIIECTB M XUMHUYECKUX
peaKiuu;



— YCTaHaBIWBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXAY H3y4YaeMbIMU
SABJICHUSIMU,

— CTpPOHUTH JIOTUYECKHE PACCYXKICHHUS (MHIAYKTUBHBIC, JE€IYKTHUBHBIE, IIO
AHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

— MPUMEHATH B MPOIECCE MO3HAHMS KCIOJIb3YEMbIE B XUMHUHU CHUMBOJINYECKHE
(3HAaKOBBIE) MOJENH, MPeoOpa3OBBIBATH  MOJICIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI) DBJEMEHTa, XUMH4YecKas ¢opmyJia, ypaBHEHHE
XUMUYECKOM peakluu — TpU PEIICHUH YYEOHBIX [O3HABATENIbHBIX U
MPaKTUYECKUX 3a]ad, NMPUMEHATh HA3BaHHbBIE MOJIETbHBIE MPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IMPU3HAKOB H3YyYaeMbIX BEIIECTB MU XUMHUYECKHUX
peaKLnii;

2. bazosvimu uccinedoeamenbCKumMu OCuCmeUuAMU:

— BJIAJIETh OCHOBAaMHM METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XMMHYECKHUX
peaKLnil;

— (GopMyIMpOBaTh LIEJIM U 33Ja4d HCCIIEIOBAHUs, UCIIOIb30BATh MMOCTABIECHHBIE U
CaMOCTOATENBLHO  CPOPMYJIMPOBAHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI (DOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

— BJIQJIETh HABBIKAMU CAMOCTOATENIBHOTO IUJIJAHUPOBAHHMS W  IPOBEJICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUSI HAOIIOATh 32 XOIOM
npolecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ynbTar, (opMyIUpOBaTh
0000IIeHHS ¥ BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISATH OOOCHOBAHHBINM OTUET O MPOJIEIIaHHOM padoTe;

— OpHOOpeTaTh ONbIT YYEHUYECKOW MCCIENOBAaTEIbCKOM M  MIPOEKTHOU
JESTENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/JOB pELIEHUs MPAKTHUYECKUX 3aJad, MNPUMEHEHUIO pPA3IHYHBIX
METO/IOB MO3HAHMUS;

3. Ilpuémamu pabomul c unghopmayueii:

— OpPHEHTHPOBATHCA B PA3IUYHBIX HMCTOYHWUKAX uWHPOpMau (HAyIHO-
MOMyJIsIpHAasl JIUTepaTypa XUMHUYECKOIO COJEp)KaHMs, CIPaBOYHbIE I[OCOOMS,
pecypcebl IHTEpHETa), aHanM3UpoOBaTh MH(MOPMALMIO PA3IHYHBIX BUAOB U (HOpM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTh; (POPMYJIHMPOBATH 3alpOChl M NPUMEHATH  pPa3JIUYHbIC
METOJIbI TIPU TIOMCKE W O0TOOpe HHGOpMalUM, HEOOXOAUMOM ISl BBIMOJHEHUS
y4eOHBIX 3a/1a4 ONpeeIEHHOrO THIIA;



— npuoOperaTh ONBIT HCIOJIb30BaHUA HHPOPMALUMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

—  CaMOCTOSITeJIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (opMy  TpeacTaBlICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIB, PUCYHKH U T 10 );

— HCIIOJh30BaTh HAYYHBIN SI3BIK B KaYECTBE CPEJICTBA MPHU paboTe ¢ XUMHUECKOU
uH(OpMaIeli: MPUMEHATh MEXNpPEeIMETHbIEe ((DU3UYECKHEe W MaTEMaTHYECKHUE)
3HAKU U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPHI, HOMEHKIIATYPY;

— HWCIOJB30BaTh U MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH

Osnadenue yHuGepCcantbHbIMU KOMMYHUKAMUGHBIMU 0CUCBUAMU:

— 3a/J1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOH TeMbl B XOJE Iuajora W/WiH
JTUCKYCCUH,  BBICKa3bIBaTh  HWJaCH, (OPMYJIUPOBATH CBOM  IMPEIOKEHUS
OTHOCHUTEJIHLHO BBITTOJTHCHHS TIPEIJIOKCHHON 3aJ1a4H;

— BBICTYyNaTh C MPE3CHTAIMEH pPE3yIbTAaTOB IMO3HABATEIHHOU JEATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIFHO WM COBMECTHO CO CBEPCTHUKAMH TPU BBHITTOJTHCHUH
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHYECKOW pabOThI MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaju3aluid YIYeOHOTO MPOEKTa U (POPMYITHPOBATH BBHIBOIBI
[0 pe3yabTaTaM MNPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHUS ITO3ULIUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

Osnadenue yHugepcanbHblMu peZyiamueHoIMU OCUCMEUAMU:

— CaMOCTOSATEJBHO IUTAHUPOBATh M OCYIIECTBIISITH CBOIO IIO3HABATEJIbHYIO
JeSTENbHOCTh, Ompenensis e€ Lead W 3aJauyd, KOHTPOJIMUPOBAaTH W 1O Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEIaraéMplii ajiroput™m JACHCTBUN TMpu
BBITIOJIHEHUM YYEOHBIX W HCCIEJOBATEeIbCKUX 3ajady, BbIOMpaTh Hauboiee
¢ dexTuBHBIN crMoco0 WX pemieHus ¢ y4ETOM TMOJYYEHHUST HOBBIX 3HAHUUA O
BEII[ECTBAX M XUMHUYECKUX PEAKIIHSIX;

— OCYIIECTBJISITH CAMOKOHTPOJIb CBOCH NEATETLHOCTH HAa OCHOBE CAMOAHAN3a W
CaMOOIICHKH.

NnpeAMeTHbIX

[IpeameTHbIe pe3yibTaThl OCBOEHHUs Kypca «OOmias M HEOpPraHW4yeckKas XUMHsD)
BKJIFOYAIOT:

- cgopmuposannocms  npeocmasneHuil: O  XAUMHUYECKOM  COCTaBIIAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJW XHMHUU B IIO3HAHUMW SIBICHUU
npupoAbl, B (DOPMUPOBAHUM  MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHHs] IPAKTUYECKUX 3a]1a4
U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 370POBBI0 M IPHUPOJHOM

cpene;



- 8ladeHue  CHUCTEeMOW  XMMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATUSA (XUMUYECKUU DJIEMEHT, aToM, HU30TOoMN, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHASA, METAJNINYECKas, BOJOPOIHAS ), KPUCTAIUIMYECKAS] PEIIETKA,
TUMBl ~ XUMHUYECKUX  pEaKlHil, pacTBOp, BJIEKTPOIUTHI,  HEJIEKTPOJIHUTHI,
ANEKTPOJIUTUYECKAsT JUCCOIMALIMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUAYECKON peaKkluh, XUMHUYECKOE PABHOBECHUE, TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Juccolanuu, nepuoanueckuit 3akodH | W Menneneena,
3aKOH COXPaHEHHUsSI MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBpAICHUSI YHEPTUU
MPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIUME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (PAKTOJOTHYECKHE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U O€30MacCHOM HCIOJIb30BAaHUU BOXKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOM IESITEIHOCTH YEIIOBEKA,

- cgopmupoeannocmsb yMeHUll B6blA6IAMb XAPAKTEPHbIE MPU3HAKU TOHSATHUH,
YCMaHasIueamy UX B3aUMOCBS3b, UCNOIb308aNMb COOTBETCTBYIOIINE MOHATUS TIPU
OTMMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBpAICHUH;

- c@opmupoeanHocmeb yMeHUll UCHONb3068aMb XUMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHMM XMMHUYECKUX  pPEaKIui;
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BelleCcTB (YrapHblil ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIP );

- cpopmuposannocms ymeHull onpeoensams BAJICHTHOCTb U CTENEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSIX Pa3JIMYHOIO COCTABA; BUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, MOHHAS, METAJTMYECKAs, BOJOPOHASA) B COCAUHEHUSIX; TUI
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas,
MOHHAas, METAJJIMYECKas); XapaKTep Cpe/lbl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHHUM,

- chopmuposarHnocms YMeHu YCMaHaseIueamas MPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K ONpeACIEHHOMY Kiaccy/Tpyrre
COEIMHEHUM (TIPOCThIE BEIIECTBA — METAJIbl U HEMETaJIbI, OKCHUJIbI, OCHOBaHUS,
KUCTIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

- cghopmuposanHocmy yMeHull packpsléams CMbICH Nepruogudeckoro 3akona /[ U
MenpeneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATUZUPYIOLTYIO, OOBICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIUH;

- chopmMuposanHOCmy YMEHUU Xapakmepu3oeams 3JIEKTPOHHOE CTPOCHUE aTOMOB
XUMUUYECKuX 3jieMeHTOB 1—4 mepuonoB Ilepronnueckoil CUCTEMBI XMMUYECKUX
anemenToB .M. MenneneeBa, HCHOIb3ys MOHATUS «S-, p-, d-DIEKTPOHHbBIC
opOuTANNY, «IHEPTrEeTUUECKUE YPOBHU»; 00bACHAMb 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB W HMX COEIMHEHUH IO IepuojaM U rpynmnam
[Tepuoauueckoit cuctemMbl XuMudyeckux 3yieMeHToB JI 1M1 Menneneena;



- chopmuposanHocmeb  ymenuil  xapakmepuzosamsv  (onucviéams)  00IINE
XUMUYECKME CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB;
noomeepicoams CylUECTBOBAHNE T'CHETUYECKON CBSI3M MEXKIY HEOPTraHUYECKUMU
BELIECTBAMHU C ITOMOUIbIO0 YPAaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHL;

- cghopmuposanHocms yMmenus Kiaccuguyupogams XUMHUYECKUE PEaKLIUd IO
pa3MyYHBIM TMpHU3HAKaM (YUCIy M COCTaBy pEarupyrolliux BEIIECTB, TEIIOBOMY
s deKTy peakiuu, U3MEHEHHUIO CTETEeHEeW OKHMCICHHUS 3JIEMEHTOB, 00paTUMOCTH
peaKklny, yYaCTUIO KaTaau3aropa);

- chopmMuposanHOCmb YMeHUU COCMAGAms YPABHEHHS PEaKIMil pa3InyHBIX
THUIIOB; TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YYUThIBas
YCJIOBHSI, IPY KOTOPBIX 3TU PEAKIIUU UAYT 0 KOHIIA;

- cgopmuposanHocmb  YMeHUli  Npo8oOUmMb  PEaKUUH, MOATBEP)KIArOIINe
KayeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTaHUYECKUX BEIIECTB; PACHO3HABAMDb
OTIBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTaHHMUECKUX
BEIIECTB;

- copmuposannocms  yMeHunl  pacKkpvléams — CyHIHOCTb  OKHCIHUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIMi MOCPEICTBOM COCTaBIIECHUS AJIEKTPOHHOTO OajaHca
ATUX PEaKIUM;

- cgopmuposannocmes ymMeHUll 00BACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaklny OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctBus (nmpunuui Jle [latense);

- chopmMupoBanHOCMb  YMEHUUl Xapakmepuzoeams XWMHUYECKHE TPOIIECCHI,
JeKalue B OCHOBE IMPOMBIIIJICHHOTO IMOJIyYeHUs CEpHOM KHUCIOThI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTHh NPENCTABICHUNA 00 OOMUX HAYYHBIX MPUHIIAIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOTO MPOU3BOICTBA;

- cghopmuposanHocms yMeHuti nposooums BBIYHCICHUS C HCIOJIb30BaHUEM
MOHSTHS «MaccoBas JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IPU XUMUYECKUX PEaKIUsAX, MacChl BEIIECTBA UM 00BhEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJHOTO M3 yYACTBYIOIIMX B PEAKIUH
BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIECTB, MIPEBPAIICHIS U COXPAHCHHS SHEPTUH;

- chopmuposaHHocms yMeHUll cob00ams npasuia TOJb30BAHUS XUMHYECKOU
NoCyJ0oM M JabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKE IMpaBHiIa OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHMSMH MO BBIITOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

- cghopmuposanHocmsb  YMeHUU NIAHUPOBAMb U  BbINOJHAMbL  XUMHUYECKUN
HKCIEPUMEHT (pa3lioKEHHE TMEpPOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
ompejeNiecHue CpeAbl PAacTBOPOB BELIECTB C IOMOIIBI0  YHHUBEPCAIHHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIvH,
peaklMd HOHHOTO OOMEHAa, KayeCTBEHHbIE peaKUuu Ha cyib(ar-, kapOoHaT- U
XJIOpUI-aHUOHBI, HA KaTHOH aMMOHWS; PEUICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I10
Temam «Metamie» U «HemeTamnel») B COOTBETCTBHHM C TMpaBUJIAMH TEXHUKH
0e30MacHOCTH TpU OOPAICHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
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npedcmaesnsimes Ppe3ysbTaThl XUMUYECKOTO JKCIepUMEHTa B (QopMme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIUN U gopmyauposams BBHIBOABI HA OCHOBE
ATUX PE3yJIbTATOB,;
- chopmuposaHHOCMb  YMEHUU KPpUMuU4eCcKu aHalu3uposams XUMUYECKYIO
uH(pOpMaIHIo, MoIydaeMyro U3 pa3Hbix uctouHnkoB (CMU, UutepueT u 1p );
- cpopmupoeanHocmv  yMeHuu — cobaooams  npasula  SKOJIOTHYECKU
[[EJIeCO00Pa3HOro0 TMOBEACHUA B OBITY M TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUsI CBOEro 3/I0POBbS M OKPY’KAIOIIEW MPUPOIHON Cpelibl; OCO3HABATh
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazarens [IJIK, noscuams Ha npumepax cnocoObl yYMEHBIICHHS U
MPEe0TBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;
- s oOydYarouuxcsi ¢ OrPaHMYEHHBIMU BO3MOXKHOCTSIMU 3[I0POBbS: YMEHHUE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYNHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;
- 7S CHeNbIX U ClIabOoBUIAIIMX OO0YUYaOIIUXCS: YMEHUE UCIIONIb30BaTh PEIbePHO
TOYEUHYI0 cucteMy obo3HaueHui JI. bpaiins 11 3anucu XuMu4eckux Gpopmy.
[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHuyeckas XUMHs»
OTpaXaror:
- copmuposannocms  npedcmagieHuul: O  XUMHUYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, POJM XUMHH B TIO3HAHUM SIBJICHUUN
npupoAbl, B (HOPMUPOBAHUM  MBIIUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM IS pEIICHUS] TPAKTUYECKUX 3a]1a4
U 9KOJOTM4eCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJHOMN
cpene;
- eradeHue  CHCTEMOM  XMMHYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME MOHATHS (XMMHYECKHI 3JEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JJIEKTPOOTPULIATETbHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTas M COKpalléHHas), MOJib, MOJSpHas
Macca, MOJSPHBIA OO0BEM, YIAEpPOOHBIM CKeleT, (yHKIMOHAlbHAs Tpymmna,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTHUECKHUI psiZl, TOMOJIOTH, YTJI€BOIOPOIbI,
KUCIIOPOA- U a30TCOJAEpKALIUE COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHs] CTPOEHUS
opranndeckux BemectB A M bytinepoBa, 3aKOH COXpaHEHUSI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI $3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXaluue B OCHOBE IOHUMAaHHMS NPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX
ABJIEHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU WU
0€30MacHOM HCIIOJIb30BAHUN BAXHEHMIIUX OPraHMYECKHUX BEIIECTB B OBITY U
MPaKTUYECKOH JAESATEIBHOCTH YEIOBEKA,;
- cgopmupoeannocmsv ymMeHull B6blA6IAMb XAPAKTEPHbIE MPU3HAKU TOHSATUH,
YCTaHABJIMBATh UX B3aHUMOCBSI3b, UCHOIb306aMb COOTBETCTBYIOUIUE MOHATUSA TPU
OMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYECKUX COEAMHEHUM;
- c@opmupoeanHocmeb yMeHUll UCHONb308aMb XUMHUYECKYIO CHMBOJIUKY s
COCTAaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)

11



dbopMyn OpraHMYECKHMX BEIIECTB W ypaBHEHUH XHUMHYECKUX PpEaKIuii;
U320MagIU6amMs MOJEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB ISl MILTIOCTPALIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

- chopmMUpoBaHHOCMb YMeHUll YCMAaHAaIueams TPUHAIJISKHOCTh H3YYEHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K ONpEneIEHHOMY
KJIAcCy/Tpynmne coenuHeHui (yTaeBOAOPOJbI, KHUCIOPOA- W a30TCOJEprKalne
COCIMHCHHUSI, BBICOKOMOJICKYJISIPHBIC COCAMHEHMS), Odeéamb WM Ha3BaHUSA TIO
cucremarnueckoi Homenkiarype (IUPAC), a Takxke NpUBOAUTH TPUBHAIbHBIC
Ha3BaHUS OTJACIBHBIX OPTraHUYECKUX BEIIECTB (ITWJICH, NPOIWJICH, AalleTHIICH,
STUJICHTJINKONb, TIUIEPHUH, (HEHO, GopMaIbACTUl, alleTalIbACTHI, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTeApUHOBAs KUCIIOTA, TIII0KO03a,
bpyKTO3a, KpaxMal, IeJUTI0JI03a, TIUIIH);

- cgopmuposanHocmv  yMeHusi onpeoensims BUIBI  XMMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJJMHAPHBIC U KPATHEIE);

- cgopmuposaHHocmb yMeHUs NpUMEHAmMb TIOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemiecTB A.M. byTiepoBa 115 00bICHEHHs] 3aBUCUIMOCTH CBOMCTB
BEII[ECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MACChI BEIIIECTB;

- cghopmuposanHocmeb yMeHUulli Xapakmepu3oeams COCTaB, CTPOCHUE, (pu3ndeckue
U XUMHUYECKHE CBOWCTBA THIMYHBIX TMPEACTABUTEICH pPA3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, dTUJICH, NMPOIWJICH, alleTIICH, OyTaJIneH-
1,3, metunbyranuen-1,3, GeH30J, METAHOM], 3TAHOJ, STUJICHIJIMKOIb, TIUIEPHUH,
dbeHom, arneTanpaeTu, MypaBbUHAsS M YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxma,
LEJUII0JI03a, AMUHOYKCYCHAasl KHUCIOTA); WULIIOCHPUpPO8ams TEHETUYECKYIO CBS3b
MEXIYy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX XUMHUYCCKHX pEAKIUH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

- chopmMuposaHHOCMb YMEHUS Xapakmepu3oeams UCTOYHUKU YTIJIEBOJIOPOIHOTO
Coipbs  (HedTh, NPUPOAHBIA Ta3, Yyrojib), CHOCOOBI WX TMepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOYKTOB MepepadOTKH;

- cghopmuposanHocms  yMeHuni Nnpo8ooums BBIYUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WM TPOIYKTA
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEAKITHH);

- cihopmuposannocms yMeHull 81adems CUCTEMOMN 3HaHUI 00 OCHOBHBIX METOJIax
HAyYHOTO TIO3HAHWS, HCIOJB3YEMBIX B XUMHU TIPH HU3YYCHUH BEIISCTB U
XUMHUYECKUX SBIICHUN (HAOJI0/IeHNe, H3MEPEHHUE, SKCIIEPUMEHT, MOJISITMPOBAHNUE),
UCNOIb306aMb CHUCTEMHBIC XHMHYCCKHEC 3HAHUS I TPUHATHS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTyallMiX, CBS3aHHBIX C BEIIeCTBAMH M HX
IPUMEHEHUEM;

- copmuposanHocms ymeHull cooar00ams npasuia TOJNb30BAHUS XUMUYECKON
MOCYJIO W J1abopaTOpHBIM O0OPYJIOBaHWEM, a Tak)Ke MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIHUSIMH TIO BBIIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;
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- c@opmuposanHocms YMeHUli NAAHUPOBAMb W BbINOJHAMbL XUMUYECKUN
AKCIIEPUMEHT (IIPEeBpAILEHHs] OPTAaHMYECKHUX BEIIECTB MPU HArPEBaHUH, MOJTyUYEHUE
ATUJIEHA W U3YUYEHHUE €ro CBOMCTB, KAYECTBEHHbIC PEAKIIMU OpPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB NMpW HArpeBaHHWM, IBETHHIE PEAKIMU OEITKOB) B
COOTBETCTBHHM C TMpaBWJIaMH TEXHUKH O€30MAaCHOCTH TIpU OOpalieHuu ¢
BCIIECTBAMH U J1aOOpPaTOPHBIM OOOpPYJAOBAHHUEM, MPeOCMAasiamy PE3yIbTaThl
XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u oopmynupoeams BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

- chopmuposaHHOCmb  YMEHUU KPpUMu4ecKu aHalu3uposams XUMUYECKYIO
uH(pOpPMAIIHIO, TTOy4aeMyto u3 pa3Hbeix ucrounukoB (CMU, UuTtepuer u ap );

- c¢opmuposanHocms  yMeHuli  coOnodams  Npasuid  SKOJOTUYECKU
11eJIECO00Pa3HOr0 TMOBENCHUSI B OBITY W TPYAOBOW JCSATENBHOCTH B IENSAX
COXPAHEHMSI CBOETO 3JI0POBbS M OKPYKAIOUIEH NPUPOIHOM CPEIbl; 0CO3HA8AMDb
ONACHOCTh BO3JCHUCTBUSA HAa YXUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BeIlleCTB, NMOHMMAas cMbich nokazarens 1K, noscnams Ha mpuMepax crmocoObl
YMEHBIICHUSI W NPEJOTBPAILLICHUS HMX BPEIHOrO BO3ACHCTBUA HA OpraHu3M
YEJI0BEKA;

- I OOydYaromuxcs C OrpPaHUYEHHBIMH BO3MOXKHOCTSMH 370pPOBbS: YMEHHUE
IPUMEHSTh 3HAaHWS 00 OCHOBHBIX JIOCTYIIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHU;

- IS CIENBIX U CIa00BUIAIIMX OOYYaIOIIMXCSA: YMEHUE HUCIIONb30BaTh PENbeHO
TOYEUHYI0 cucTeMy o0o3HaueHuit JI Bpaiins aisg 3anucu xumudeckux Gopmyi.

1.4. Kosiu4yecTBO 4acoB Ha OCBOEHHE MPOrPaMMBbI:

OO0mmii 00beM 00s3aTeNIbHON ayIUTOPHOU y4eOHON Harpy3ku oOydaromierocs: 78
YacoB.

13



2.CTPYKTYPA U COAEP KAHUE YUYEBHOI'O IIPEIMETA
2.1. O0bem y4eOHOro npeamMera ¥ BUAbI y4eOHOH padoThI

Bup yueOHo# padoThI Oo0be B TOM
M yucjie B
4aco dopme
B NMPAKTHYECKO
171
MOATOTOBKH
MakcumanabHasi yueOHasi HAarpy3ka (Bcero) 7
8
Oo0s13aTeibHAsA  ayauTOpPHasi y4deOHasi 7
Harpy3ka (Bcero) 8
B TOM YHCJIE:
71a00paTOPHBIE 3aHITHS -
IIPAKTUYECKUE 3aHATHS 3 28
0
KOHCYJIbTALIH -
KOHTPOJIbHBIE paOOTHI -
KypcoBasi paboTa (IpoeKT) (eciu npedycmompeno) -
1 depeHIpOBaHHBIN 3a4eT 2

CamocTosiTesibHasi padoTa 00y4yaloierocsi (Bcero)

Hroroas arrecramus B popMe oughghepenyuposannoco 3auema
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2.2. TeMaTH4YeCKHUIl IUIAH U COJepKAHME YUeOHOM TUCIUIINHBI

HanmenoBaun Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaAKTHYeCKHe padoThl, O0b
He pa3aesioB caMoCTOsiTe/IbHasi padoTa 00y4aImuxcs, KypcoBasi padora (IpoeKT) eM
U TeM yac
OB
1 2 3
BBenenue 1
Tema 1.1 Conepxanue y4eOHOro MarepuaJia 1
MeTtobl 1 | HaydHble MeTOABI IO3HAHMS BEUIECTB U XUMUYECKUX SIBJICHUNA. PONb dKCIEpUMEHTA ¥ TEOPUH B XHUMHHU.
IIO3HaHM B 3HayeHne XuMuH npu ocsoeHuu npogeccuii CI1O TexHrnueckoro npoduiis npodeccuoHaIbHOTO 00pa30BaHHUSI.
XUMUHU. JlabopaTropHbie padoThl -
IIpakTnyeckue 3aHATHSA -
IIpakTnyeckue 3aHATHA (B opMe NPAKTHYECKOH NOATOTOBKH) -
KoHTpoJbHbIE padoThI -
CamocrosiTesibHAs padoTa 00y4aOUIUXCs -
Pa3zgen 4
1 5
Oo0ma
1
HEOPraHu4ecK
ast XuMus
Tema 1.1 Conepxanue y4eOHOro MaTepuaJia 3
OcHOBHBIE IOHATHSA 1| OcHoBHble NOHATUS XUMHUH. BemectBo. Atom. Monekyna. Xumudeckuit aneMeHT. Amotponus. [Ipocteie
Y 3aKOHBI XUMHH U CIIOKHBIE BelecTBa. KadecTBEHHBIN M KOTMYECTBEHHBIM COCTAaB BEIIECTB. XUMUUECKUE 3HAKU U (POPMYJIBL.
OTHOCHTENBHBIE aTOMHAs U MOJIEKYJIIpHast Macchl. KonndecTBo BemecTsa.
OcHoBHbIe 3aKOHBI XHUMHM. CTeXMOMETpHs. 3aKOH COXPAHEHHS MAacChl BEIIECTB. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTB MOJIEKYJIIPHOU CTPYKTYpbI. 3aKOH ABOraapo U CIEICTBUS U3 HETO.
PacuerHble 3aauM Ha HaXOXJAEHHWE OTHOCUTENIBHOM MOJIEKYJIIPHOW MAacChl, ONpPENEIeHUEe MacCOBOM 10NN
XMMHMYECKHX DJIEMEHTOB B CJI0KHOM BEILIECTBE.
JlabopaTtopHbie padoThl -
[IpakTnyeckue 3aHATHA
[Tpaktuueckas padora Nel Pemenue 3amau o reme "KonmyectBo BemecTa" 2

15




IIpakTueckue 3ausiTus (B popMe NpaKTHYECKOH MOATOTOBKH)

KoHTpoJsbHbIe padoThl

CamocrosiTesqbHAasi padoTa 00yYarOIUXCst
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Tema 1.2
[Tepronnueckuit
3aKOH U
[Iepnoanueckas
cucrema
XUMHYECKUX
snemenToB [.1.
Menneneena u
CTpPOEHHE aToma

Copaep:xanue y4e0HOIro MaTepuaJia

1

Hepuonnuecknii 3axon Jl.M.MenneaeeBa. Ortkpoitue [I.M.MenneneeBbim Ilepuonnyeckoro 3akoHa.
[Tepuoanueckuii 3akoH B popmynuposke 1. . Menneneesa.

[lepronnueckas TabIMIIa XUMHYECKUX AJIEMEHTOB — TpadUuecKoe OTOOpakKeHHE TEPUOJIMUECKOTO 3aKOHA.
CtpyKTypa nepuoandeckoi TabuuIbl: Nepruo/isl (Majblie U 0OJIbINe), TPYIILI (TIaBHAsA U TOOOYHAs).
Crpoenne atoma u Ilepumonmueckmii 3akon /[.M.MenneneeBa. AToM — cioxkHas yacTuma. Sapo
(IpOTOHBI M HEUTPOHBI) M 3JEKTpOHHAs oOosouka. M3otonbl. CTpoeHHE 3JIEKTPOHHBIX 000JIOUEK aTOMOB
AJIEMEHTOB MaJbIX MepHoA0B. OCOOSHHOCTH CTPOEHHSI AIIEKTPOHHBIX 000J0YEK aTOMOB AJIEMEHTOB OOJIBIITNX
nepuosioB (mepexogHbix 31eMeHToB). llonsTne 006 opOutansax. s-, p- ¥ d-opOutanu. DNEKTPOHHBIE
KOH(HUTyparyyu aTOMOB XUMHYECKHX DJIEMEHTOB.

CoBpemenHnass  ¢opmynupoBka Ilepmogmueckoro 3akoHa. 3HaueHue Ilepuonuueckoro 3akoHa U
[Iepnoanueckoir cucTeMbl XUMHAYECKHUX 3J1eMeHTOB JI. M. MenneneeBa aiisd pasBUTHA HAyKW U ITIOHUMAaHHUS
XMMHYECKON KapTHHBI MHUpA.

JlabopaTropHbie padoThl

HpaRanecmle 3aHATHUSA

IIpakTHyeckue 3aHATHA (B (pOpPMe NPAKTHYECKON MOATOTOBKH)

KonTtpoJsbHbie padoThl

CamocrosiTesibHas padoTa 00y4aOIIUXCsH

Tema 1.3
CtpoeHue BelecTa

Conep:xanue y4eOHOro MaTepuaJia

HNonnas xumuyeckasi cBsizb. Katnonsl, ux obpazoBaHue M3 aTOMOB B pe3yJibTaTe Mpolecca OKUCIICHUS.
AHMOHBI, X 00pa30BaHHE W3 aTOMOB B pe3yJibTaTe Mpollecca BOCCTAaHOBJIEHUs. MOHHast CBA3b Kak CBS3b
MeX/J1y KaTHOHAMHU U AHHUOHAMHU 3a CYET 3JIEKTPOCTAaTHUECKOro MpuTsbkeHus. Kimaccudukamuss MOHOB: MO
COCTaBy, 3HAKy 3apsja, HAMYHUIO THApPATHOW oOonouku. MoHHBIE KpucTaummyeckue pemietku. CBoHCTBa
BEILIECTB C HOHHBIM THUIIOM KPUCTATINYECKON PEIIETKH.

KoBaneHTHasi xumMnyeckasi cBsi3b. MexaHu3M o0Opa3oBaHMs KOBIEHTHOH CBA3M (OOMEHHBIH U JIOHOPHO-
AKIETITOPHBIN). DNEKTPOOTPHUIATEIbHOCTh. KoBajeHTHBIC TOJspHAs W HENoJisApHas CBs3H. KpaTHOCTH
KOBAJICHTHOM CBs3U. MOJEKyJIsspHbIE M aTOMHBIE KpHUCTaLIMdeckue pemeTkd. CBOWCTBa BEIECTB C
MOJIEKYJISIPHBIMU M @TOMHBIMHM KPUCTAINIMYECKUMH PELIECTKAMH.

Meta/umnyeckas ¢Bsi3b. MeTaiinyeckass KpUCTAIMYECKAs PEIIeTKa U METANIMYeCKass XUMHUUYECKasi CBSI3b.
®uznueckre CBOMCTBA METAJIOB.

ArperaTHble COCTOSIHMSI BelleCTB M BOJAOPOAHAsA CBsi3b. TBepaoe, )KUIKOE U razoo0pa3zHOE COCTOSIHUS
BemectTs. [lepexon BemecTBa U3 OJTHOTO arperaTHOro0 COCTOSIHUS B ipyroe. BogopoaHast cBsi3b.

Yucrtolie BemieCcrea M CMCECH. Iloustue o cmecu BCIICCTB. T'omorennsie u FCTCPOrCcHHBIC CMCCH.
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cMeceil: 00beMHas U MaccoBast TOJIM KOMIIOHEHTOB CMECH, MAaCCOBasl JI0JIs TPUMECEH.
JMucnepcubie cucrembl. [lorsTe o aucnepcHoi cucteme. JlucnepcHast ¢aza U JUCIIEPCHOHHAS Cpefa.
Knaccudukanus gucnepcHbix cucteM. [IoHATHE 0 KOJUIOWAHBIX CUCTEMAX.

JlabopaTropHbie padoThl

HpaKanecmle 3aHATHUSA

IIpakTnyeckue 3anATHA (B opMe NPAKTHYECKOH MOATOTOBKH)
[IpakTuueckas pabora Ne2 IlpuroroBieHne u u3y4eHue AUCIEPCHBIX CUCTEM

KoHnTtposibHbIe padoThl

CamocTosiTesibHasi padoTa 00yYaroUIuXCsl

Tema 1.4

Bona. PacTBopsi.
DNEKTPOIUTUUECK
asg qucconMalus

Conep:xanue y4eOHOro MarepuaJia

1| Boma. PactBopbl. PactBopenme. Bona kak pactBopurtens. PactBopumocTh BemecTB. HachlinieHHbIe,

HEHACBILICHHbBIE, MEPECHIIICHHBIE PACTBOPBl. 3aBUCUMOCTb PACTBOPUMOCTH Ia30B, KHUJIKOCTEH M TBEPIBIX
BELIECTB OT Pa3IMuHbIX (PaKTOPOB. MaccoBas 01 paCTBOPEHHOI'O BEILIECTBA.

JIEKTPOJUTHYECKAs] TUCCONMALMS. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTUYECKAS AUCCOLUALIMSL.
MexaHnu3MBbl MIEKTPOJUTUYECKON JUCCOLMALMK IS BELIECTB C Pa3jIMYHBIMM THUIIAMU XMMHYECKOM CBS3H.
I'unpatupoBaHHblE U HETWIPATUPOBAHHBIE HOHBI. CTENEHb IEKTPOJUTHUECKON auccounannu. CUIbHbIE U
cyabble EeKTPOIUThl. OCHOBHBIE IOJO0XKEHUS TEOPUH DJIEKTPOJIUTHUECKONW auccoumanuu. Kucnotsl,
OCHOBAHUS U COJIH KaK NIEKTPOJIUTHIL.

JlabopaTopHbie padoThl

HpaKTH‘IECKHe 3aHATHUSA

IIpakTnyeckue 3ausaTus (B popMe NpaKTUYECKO MOJATOTOBKH)

[Ipaktuyeckas pabora Ne3 YKecTkocTh BOJBI M CIIOCOOBI €€

yctpanenus [Ipaktudeckas padora Ne4 Pacuersl KOHIIEHTpaIui

pacTBOpOB

[Ipaktuyeckas pabora Ne5 KauecTBeHHOE U KOJIMUeCTBEHHOE onpezeneHue pH pactBopos

KoHTpoJsbHbIe padoThl

CamocTosTeabHasi pa60Ta oﬁyqalomnxcn

Tema 1.5
Knaccudukan
nus
HEOPTaHUYeCK
nux
COeqUHEHUN U

Conepxanue y4eOHOro MarepuaJia

Kucnorel n ux coiictBa. KucioTsl kak 3J€KTPOIMTHI, UX KilacCHU(PUKAIMSA MO PAa3IUYHBIM MPU3HAKAM.
XUMUYECKHE CBOWCTBA KHUCIOT B CBET€ TEOPUU DIEKTPOIUTHUECKON muccommanuu. OcoOeHHOCTH
B3aUMOJICHCTBUSl KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHUCIOT ¢ MeTayumiaMu. OCHOBHBIE CITOCOOBI
MOJIYUCHUA KHUCJIOTHI.

OcHoBanuss M wux cBoiictBa. OCHOBaHMS KaK »SJEKTPOJHTHI, HX KIacCUPUKALUA TIO PA3IUYHBIM
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XUMUYecKHe CBOICTBA OCHOBAaHWN B CBETE TEOPUHM AJIEKTPOIUTHUYECKOW naucconuanuu. PaznoxkeHnue
HEpAacTBOPUMBIX B BOJIE OCHOBaHHUM. OCHOBHBIE CLIOCOOBI IOJTYUYEHUS] OCHOBAHMIA.

Couu n ux cBoiicrBa. Conu Kak 31ekTpoauThl. Cou cpeiHue, KUCIbIe U OCHOBHbIE. XMMHUYECKHE CBOMCTBA
COJIeH B CBETE TEOPHUH ICKTPOIUTHUECKON nucconmanuu. CrocoOsl momyueHus coneit. ['maponus coneil.
Oxcuapl u ux cpoiicrBa. CosneoOpasyronue U HeconeoOpasyromue okcuiabl. OCHOBHBIE, aMOTEpHBIE U
KHCIIOTHBIC OKCHIBI. 3aBHCHMOCThH XapakTepa OKCHJa OT CTENCHH OKHCJICHHS OOpa3yIoIero ero Merasuia.
XHUMHYECKHE CBOMCTBA OKCHUIOB. [1o/TydeHHe OKCHJIOB.

JlabopaTtopHbie padoThI

IIpakTHyecKkue 3aHATHS

IIpakTHyeckue 3aHATHA (B (pOpPMe NPAKTHYECKON MOATOTOBKH)

KonTtposbHbie padoTbl

CamocrosiTesibHas padoTa 00y4aOIIUXCH

Tema 1.6 ConepxaHue y4eOHOro MaTepuaJia 4
XuMundeckue 1| Knaccuduxauusi XMMHYECKHX Ppeakuuid. Peakuuu coequHEHUs, pasjoXKeHHs, 3aMeIIeHHus, OOMeHa.
peakuuu Karanutuueckue peakunu. OOGpatuMble U HeoOpaTUMbIe peakiuH. ['OMOreHHbIE U TeTEePOreHHbIE PEaKIUH.
OK30TepMUYECKHE W JHAOTEPMHUYECKHE  peakuuu. TerioBod 3(p(deKkT XUMHUYECKHX  pEaKlui.
TepmoxumMuyeckue ypaBHEHHUS.
OKHCINTEIBHO-BOCCTAHOBHUTEIbHBbIC peakuuu. CreneHb OkucieHus. OKUCINTENb U BOCCTaHOBIICHHUE.
BoccranoBurens u okuciienue. Meros 35eKTpOHHOTO OajnaHca JJis COCTaBJICHHS] YPAaBHEHUN OKHCIINTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKLIUH.
Ckopocts XxuMHYeckuX peakumil. [IoHATHE O CKOPOCTM XMMHYECKHX pEaKIUil. 3aBUCHMOCTb CKOPOCTH
XMUMHAYECKUX PEAKIMH OT pasziaMyHBbIX (PAaKTOPOB: MPHUPOJBI PEArHPYIOUIMX BELIECTB, WX KOHLEHTpAIUH,
TEeMIEepaTypbl, TOBEPXHOCTH COMPUKOCHOBEHHSI M UCIIOJIb30BAHUS KaTaIn3aTOPOB.
OOpatuMocTh XUMHYeCKHX peakuuii. OOpaTuMble 1 HEOOpaTUMBbIE peaklnu. XMMUYECKOE paBHOBECHE U
CIOCOOBI €r0 CMEIEHHUSI.
JlaGopaTopHbie paboThl -
IIpakTHYecKHe 3aHATHS -
IIpakTnyeckue 3ansTus (B GopMe NpakTHYECKOMN MOATOTOBKH) -
KonTpoJsbHbie padoThl -
CamocrosiTesibHAs paboTa 00y4arOIuXCcs -
Tema 1.7 Conep:xanue y4eOHOro MarepuaJia 2
Mertainsl MeTtaiabl. OCOOEHHOCTH CTPOECHHUSI aTOMOB U KpUCTaLIOB. du3nyeckre CBONCTBA METAJIOB.
u Knaccudukaims MeTasioB 1o pa3IMyYHbIM  IpHU3HAKaM. XuUMHUYECKUE
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HanpsbkeHui MetayuioB. Metamtorepmus. O6mue cnocoObl MoMy4YeHus: MeTayuioB. [ToHsaTHe 0 MeTamtypruu.
[MupomMeranmyprus, TUAPOMETAIUTYPruss U 3nekTpomeTautyprusa. CraBbl uepHble U LBeTHble. Kopposus
METAJIJIOB: XMMHUECKasl U NIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3HHU OT YCIIOBUN OKPY’KaOLIEH
cpensl. Knmaccudukanuss KOppo3uu METAJUIOB IO Pa3IUYHBIM Tpu3HakaMm. CrocoObl 3alUThl METAIIOB OT
KOppO3uu

Hemetamnbl. OcobeHHOCTH CTpoeHHsT aTOMOB. HemeTamsl — MpOCThIE BelecTBa. 3aBUCHMOCTH CBOWCTB
TaJIOTEHOB OT UX IOJIOKEHHS B NEPUOJUYECKON cucTeMe. OKHUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOICTBA
HCMCTAJIJIOB B 3aBUCUMOCTH OT UX MOJIOXKCHUA B PAAY SJICKTPOOTPHUIATCIbHOCTH.

JlaGopaTtopnbie padoThI

HpaRanecmle 3aHATHUSA

IIpakTnyeckue 3aHATHA (B opMe NPAKTHYECKOH MOATOTOBKH)

[Ipaktudeckas pabora Ne6 Mzyuenue pu3nuecknx U XUMHYECKUX CBOMCTB METAJIOB. 2
[TpaxkTrueckas paborta No7 V3yueHue npon3BoACcTBa YyTyHa. 2
[Ipaktuyeckas pabora Ne§ M3yueHue mpou3BOICTBA CTANH. 2
[Ipaktrueckast padota Ne§ Bnusinue (pakTopoB OKpYKaIOIIEH Cpeibl HA CKOPOCTh KOPPO3UU 2
metasuioB. [IpakTuyeckast pabota Ne9 M3yyeHue cnoco0OB 3alIUThI METAJUIOB OT KOPPO3HUHU. 2
KonTtposibHbIe padoThl -
CamocrosiTesibHas paboTa 00y4arouuxcs -
KonTtpoabHas padora -
Pa3nea 2 3
Oprannyeck 2
asi XuMus
Tema 2.1 Conepxanue y4eOHOro MarepuaJia 2
OCHOBHBIE TIOHATHS 1| IIpeamer opranmueckoii xumuu. [IprposHbIe, HICKyCCTBEHHBIE U CHHTETUYECKHE OPTaHUYECKHUE BEIIECTBA.
OpraHU4eCcKOn CpaBHEHHE OPraHNYECKUX BEILECTB C HEOPraHMUECKUMU. BaneHTHOCTh. XMMUUECKOE CTPOEHHE KaK MOPSI0K
XUMHH U TEOpUS COEIMHEHMSI aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
CTPOCHUS Teopusi crpoenusi opranumvyeckux coeauHenuii A.M.ByrtiepoBa. OCHOBHbBIE TMOJIOKEHUS TEOPUU
OpraHUYECKHUX XMUMHYECKOro cTpoeHus. Mzomepus u nuzoMmepbl. XUMHYeCKHe GOPMYIIbI U MOJEIIU MOJIEKYJ B OpraHUYEeCKOM
COCIMHEHU XUMHUH.

Kaaccuduxanus opranmdeckux Bemects. Kinaccudukaiys BeecTB Mo CTPOSHUIO YIJIEPOJHOIO CKelleTa U
HaIM4uio QyHKUMOHANBHBIX Ipyni. ['oMmonoru u romosnorus. Hauana nomenknatypst [UPAC.
Knaccupukanma peaknuii B opranmveckoi xumum. Peakuum npucoenvHeHus (TUAPUPOBAHUSA,
raJIOTEHUPOBAHUS, THIPOraJIOTeHUPOBaHUs, Tuparauun). Peakiun oTiienieHus (IeruapupoBaHus,
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| JETHAPOTATIOTCHUPOBAHUS, eTHapaTauu). Peakiun 3amenienus. Peakium nzomepu3amnum.

JlabopaTropHblie padoThl

HpaRanecmle 3aHATHUSA

IIpakTrueckue 3ausiTus (B popMe NpakTHYECKOH MOATOTOBKH)

KonTposbHbIe padoThl

CamocrosiTesibHast padoTa 00y4arOIuXcst

Tema 2.2
VYrneBo1opoasl U
UX MPUPOIHBIE
UCTOYHHUKHU

Coaepsxanue yue0HOro Marepuasa

1| AuaxaHbl. AJIKaHbl: TOMOJIOTUYECKHI ps, M30MEpHUs U HOMEHKJIATypa allkaHOB. XHMHUYECKHE CBOWMCTBa
JIKaHOB (METaHa, TaHa): TOpeHHe, 3aMellleHHe, pa3lioKeHHue, AeruapupoBanue. [IpuMeHeHne alkaHOB Ha
OCHOBE CBOWCTB.

AJIKeHbl. DTWJIEH, €ro TIoJlyueHHe (JAerMIpUpOBaHUEM JTaHA, JCTOJIMMEpU3alUel MOTUITUIICHA).
['omonornyecknii psiA, M30Mepus, HOMEHKJIATypa AaJKEHOB. XHWMHYECKHE CBOWCTBA JSTWJIEHA: TOPEHHE,
KayecTBEHHbIE peakiyu (obecuBeunBaHue OpOMHOM BOJIBI M pacTBOpa NMEepMaHraHaTa Kajiwus), THIpaTalys,
nonumepusanus. [I[ppumenenne sTuieHa Ha OCHOBE CBOKCTB.

Juennl n kayuyku. [loHATHE O nUEHAX Kak yrieBOAOpOJax C ABYMs JBOMHBIMH CBS3AMH. COIpsSKEHHbIE
TUeHbl. XHWMHYECKHe CBOWCTBa OyTtanueHa-1,3 w wu3ompeHa: oOeciBeYMBaHWE OpPOMHON BOJBI U
noJInMepu3anys B Kaydyku. HaTypanpHelil 1 CUHTETHYECKUE KaydyKu. Pe3nHa.

AukuHbI. ArnetwieH. XUMHUYECKHME CBOWCTBA aleTHICHA: TOPEHHE, OOCCI[BEYMBAHME OPOMHOW BOJIBI,
MIPUCOECIMHEHUN XJIOpOBOAOpOAa U ruaparanus. [[puMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MexkiaccoBast
M30MepHs C aJKaJIuECHAMU.

Apenbl. benzon. Xumuueckue cBoOiicTBa OeH305la: TOpeHHE, pEaKkIMM 3aMelleHHs (TajJoreHupoBaHHE,
HutpoBanue). [Ipumenenne 6eH3051a HA OCHOBE CBOWCTB.

IIpupoaHble MCTOYHMKM YIJI€BOAOPOAOB. [IpuponHbIN ra3: cocTaB, IPUMEHEHUE B KAaueCTBE TOIUIMBA.
Hedte. Coctas u nepepaborka Hedtu. Ileperonka Hedtu. HerenpoayKkThl.

JlabopaTtopHbie padot

IIpakTryeckune 3aHATHS

IIpakTHyeckue 3aHATHA (B (pOpMe NPAKTHYECKOM IMOATOTOBKH)

ITpaktuueckas padora NelQ M3yuenue puzndyeckux CBONCTB U cocTaBa He(TH, IPUPOJHOTO U MOIYTHOTO rasa.

[Ipaktnyeckas pabora Nell IIpomykTsl mepepaboOTKM He()TH W HUX UCIOIB30BaHUE B
aBTOMOOMJIbHOM MPOMBIIUIEHHOCTH.

RN\

KonTtpoJsbHbIe padoThl

CamocrosiTesqbHAasi padoTa 00y4YarouXxcst
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Tema 2.3
Kucnopoaconepxany
Ue OpraHuvYecKue
COCTMHEHHSI.

Copaep:xanue y4e0HOIro MaTepuaJia

1

Cnuptsl. [lonyuenune 3taHosna Opo’KeHHEM TUIIOKO3bl U TWApaTalued dTuieHa. [ uapoKCuiibHas rpynmna Kak
¢yHkunoHanbHasg. IloHsATHE O MpeaeNbHBIX OAHOATOMHBIX CHHMpTaxX. XHMHYECKHE CBOMCTBAa 3TaHOJA!
B3aMMOJICHICTBHE C HaTpHeM, OOpa30BaHWE MPOCTBHIX M CIOXKHBIX J(QHUPOB, OKUCICHHE B aJBJACTH/I.
IIpuMmeHeHne 3TaHOJIAa HAa OCHOBE CBOWMCTB. AJIKOTOJIU3M, €ro IOCIEIACTBUS AJIs OpraHu3Ma 4YejoBeKa U
MpeynpexaeHue.

I'muuepuH Kak npeacTaBUTEIh MHOTOATOMHBIX clUpTOB. KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIMPTHI.
[IpuMmeHeHne rmneprHa.

®enon. Pusnueckue U XUMHUUYECKHE CBOicTBa (eHOna. B3aumMHOe BiMsHUE aTOMOB B MOJIEKyse (eHona:
B3aMMOJICHCTBHE C TUAPOKCHIOM HATPHs M a30THOM KucaoTol. [Ipumenenune ¢eHosa Ha OCHOBE CBOMCTB.
Aabaeruabl. [lonsatue 06 ampaerunax. AjnbaerujgHas rpynna kak QyHKUHOHanbHas. PopMaabaeru U ero
CBOMCTBA: OKHCIIEHHE B COOTBETCTBYIOLIYK) KHCIJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMI CIHPT.
[TonmyuyeHue anpAeTUI0B OKUCIEHUEM COOTBETCTBYIOIIUX cHUPTOB. IlpumeHenue gopmainbaeruia Ha OCHOBE
€ro CBONCTB.

KapOonoBbie kucothl. [loHsaTie o kapOoHOBBIX KucioTax. KapOokcuibHas rpynmna Kak (yHKIMOHAIbHAS.
I'oMonornueckuit psa NpeaesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCJHOT. [loiayueHne KapOOHOBBIX KHUCIOT
OKHCJICHHEM allbJEeTHI0B. XUMHUYECKUE CBOMCTBA YKCYCHOW KHCIIOTBI: OOIIME CBOMCTBA ¢ MHHEPAJbHBIMHU
KHCIIOTaMU W peaknus 3Tepudukanuu. [IpuMeHeHne yKCyCHOW KHUCIIOTBI Ha OCHOBE CBOWCTB. Bwicmime
YKUPHBIE KUCJIOTHI HA IPUMEPE NAaTbMUTHHOBOM U CTEAPUHOBOI.

Cao:xnblie d3pupsbl 1 xupbl. [loxydenne cinoxHbIX 3GuUpoB peakuueil strepuduranun. CioxHble dPUPHI B
npupoe, ux 3Hauenue. [IpuMeHeHue CioXXHbIX 3()UPOB HA OCHOBE CBOMCTB.

Kuper kax crnoxubsie 3¢upbl. Krnaccudukamus KupoB. XUMHUECKHE CBOWCTBA JKUPOB: THAPOIU3 H
TUIPUPOBAHUE )KUIKUX JKUPOB. [IpuMeHeHne )UpoB Ha OCHOBE CBOWCTB. Mblia.

YriaeBoabl. YTIeBOIb, HX KiIacCHUKAIM: MOHOCAXapH bl (TIIOK03a, PPyKTO3a), Tucaxapusl (caxaposa) u
nojucaxapuabl (Kpaxmaia M Ie/unonos3a). ['roko3a — BeIIeCTBO € JIBOMCTBEHHOM (yHKIMEH —
aNbJIeruI0CIUPT. XUMHUYECKHUE CBOMCTBA IIIOKO3bl: OKHUCJIEHHE B INIIOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIEHUE B
copOut, cnuptoBoe OpoxeHue. [IpuMeHeHHe TIIOKO3bI HA OCHOBE CBOMCTB. 3HaY€HUE YIJIEBOJOB B KHBOM
NpUpoe M KU3HU uyenoBeka. lloHATHE O peakuusax TMONMKOHJAEHCAlMM W TUAPOJIM3a Ha IpUMepe
B3aMMOIPEBPALICHUN: INIFOK03a <> TOJUCAXapUL.

JlabopaTtopHbie padoThI

IIpakTHyecKkue 3aHATHS

IIpakTuyeckue 3aHATHA (B (pOpPMe NPAKTHYECKOH IMOATOTOBKH)
ITpakTrdeckas pabora Nel2 M3zyuenne cBoiicTB KapOOHOBBIX KHUCIIOT
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| KonTposibHbIE paboThI
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CamocrosiTesibHAas padoTa 00y4arOIIUXCH

Tema 2.4 Conepxanue y4eOHOro MarepuaJia 4
A3zoTroconepxalune 1| Amunsl. [lonstue 00 amuHax. Anudaruueckue aMuHbI, UX KJIacCHPUKalLMi U HOMEHKJIATypa. AHMIMH,
COEJIMHEHMUSI. Kak opranndeckoe ocHoBaHue. [lonyuenue anunuHa u3 HuTpoOeH3ouna. [IpiMeHeHrne aHWIMHA Ha OCHOBE
AMUHBI. CBOWCTB. AMHHOKHUCJIOTBI. AMUHOKHCIIOTBI Kak am(oTepHbIe
AMUHOKHUCIIOTBHI. JU(QYHKIUOHAIBHbIE  OPraHUYECKUE COEIAMHEHMs. XMMHUYECKHE CBOMCTBA
benku aMHMHOKHCIIOT. B3aUMOJAEHUCTBHUE CO IEI0YaMH, KMUCIOTaMH U JIPYT C APYroM (peakiust MOJIMKOHICHCALIUN).
[lentuanas cBsi3p ¥ nonunentuisl. [IpuMeHeHne aMMHOKKMCIIOT Ha OCHOBE CBOMCTB.
Beaxn. [lepBuuHas, BTopu4Has, TpeTUYHAsI CTPYKTYphl OeTKOB. XHMHUYECKHE CBOUCTBA OEJIKOB: TOpPEHUE,
JIeHaTypalus, THAPOIIN3, IIBETHRIE peakunu. bronornyeckue QyHKIMH OSITKOB.
IMoaumepsl. benku n nonucaxapuibl Kak OUOMOIUMEPBHI.
[Tnactmaccel. Ilonyuenne nonumepoB peakuuei MoJMMEpHU3alud U MOJMKOHAEHCAUU. TepMoIuIacTUYHbIe
U TEPMOpPEAKTUBHBIE Tu1acTMacchl. [IpencraBurenu miacTMacc.
Bonokna, ux knaccudukanus. Ilomydenne BonokoH. OT/ienbHbIC MPEICTABUTEIN XUMUYECKUX BOJIOKOH.
JlaGopaTtopHbie padoThI -
IIpakTHYecKHe 3aHATHS
IIpakTHyeckue 3aHATHA (B (pOpPMe NPAKTHYECKON MOATOTOBKH)
KonTpoabubie padoTsbl -
CamocrosiTesibHas paboTa 00y4aroUIuxcs
JAndpepennupoBaHHbIi 3a4eT 2
Bcero: 7
8
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3. YCJIOBUSA PEAJINBALIINA ITPOT'PAMMBI INCIITUTTJIMHBI
3.1. TpeOoBanusi K MHHUMAJIBHOMY  MATE€PUAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzamuss mporpamMmbl  TUCHHUIUIMHBL TpeOyeT Hamu4us y4eOHOTro
KaOWHEeTa M0 XUMHMH.
B cocraB y4eOHO-METOAMYECKOTO W  MaTepHaIbHO-TEXHHYECKOTO
o0ecrniedyeHus MporpaMMbl y4eOHOM TUCHUIUIMHBI « XUMUS» BXOJAT:
* MHOTO()YHKITMOHATBHBIM KOMIUIEKC MIPEIo1aBaTels;
* HaTypalbHBIE OOBEKTHI, MOJETH, NPUOOPHI W HAOOPHI IS TIOCTAHOBKH
JIEMOHCTPAIIMOHHOTO M YYEHUYECKOT0 SKCIIEPUMEHTA;
* [IeYaTHbIC ¥ SKPAaHHO-3BYKOBBIE CPEJICTBA OOYUCHUS;
* Cpe/ICTBa HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA;
* PCaKTHUBHI,
* IEPEYHN OCHOBHOW M JIOTIOJTHUTEIHHON YUeOHOH JIUTEpaTypHhl;
* BCIIOMOTaTeJIbHOE 000pyI0BaHHE U MHCTPYKIINU;
* OubnMoTEeYHBIN QOH/I.

3.2. UudopmannoHHoe o0ecneuyeHmne

o0yuyeHust OCHOBHbIEC HICTOYHHUKM:
1. Touaka H.JL, Xwumus: ydeOHUK M9 CTYHd. YYPEXKACHHUN cpex. mpod.
oOpazoBanus / 1-e uza.- Knopyc, 2019 r.

I[OHOJ'IHI/ITGJIBHBIG HCTOYHHUKH:

1. l'abpuensu O.C. Xumust nis npodeccuii u crenrarTbHOCTENH TEXHUYECKOTrO
npoduins: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: Uznatensckuii
LEeHTp «Akaaemusi», 2014.

2. I'muuka, H.JI. O6mas xumus: yuyebnoe nmocodbue / I'muaka H.JI. — Mockaa:

KuoPyc, 2020. — 749 c¢. — ISBN 978-5-406-01549-0. — URL:
https://book.ru/book/935925 (mata o6pamenus: 07.10.2021). — Tekcr
3JIEKTPOHHBIM.

3. Epoxun FO.M. Xumus: yueb. ans crya. cpen. npod. yued. 3aBeaeHuit — M.:
N3 narensckuil uentp "Axanemuda", 2014. - 400 c.

HNuTepHeT-pecypcesbi:

1. hvsh.ru — XKypnan «Xumus B nikone».

2. https://postnauka.ru/themes/chemistry — nekmuu no xumuu Ha caiite [ToctHayxa.
3. http://gotourl.ru/4780 (http://elementy.ru/) - Hay4HO-mOmyNApHBIA TPOEKT
«OneMeHTsl 00JbIION HAayKW» (PU3KKa, XUMUsS, MaTEMATUKA, aCTPOHOMUS, HAYKU
0 JKU3HH, HAYKH O 3eMIie).
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3. http://gotourl.ru/4783 (http://potential.org.ru/) - CaiiT Hay4YHO-TIOMYJISPHOTO
xypHana «l[lorenumam». XKypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen
«XHUMUS.

4. http://gotourl.ru/4785  (http://www.hij.ru/) - CalT Hay4YHO-TIOMYJSIPHOTO
KypHaIa « Xumus 1 Ku3Hby». KypHan nsgaércs ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) - OTtkpbiTas
AJIEKTpOHHAs OUOIMOTEKa XUMHUEeCcKOTo nmoptaia «Chemnety.

6. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) - Cucrema
JUCTaHIIMOHHOTO 00yUYeHUs

7. http://gotourl.ru/4789  (http://www.nanometer.ru/)

[Topran 1Y)
HAHOTEXHOJIOTHSIM.

8. http://gotourl.ru/4790 (http://webelements.com/) - CnpaBounas uHboOpMaIus o
XUMHYECKUX JIEMEHTAX M MX CBOMCTBAX (HA aHTJIMHCKOM SI3BIKE).

9. http://gotourl.ru/4792 (http://periodictable.ru/) — CaiiT 0 cBOWCTBaX XUMHUYECKHUX
AJIIEMEHTOB.

10. http://gotourl.ru/7180 (https://www.lektorium.tv) - Hekommepueckuil cait
OHJIaH-00pa30BaHUsI.

11. http://www.xumuk.ru - CallT o0 XUMHM: KIACCUYECKHE Y4YEOHUKH,
CTHPaBOYHHUKH, SHITUKIONEINH, TOUCK OPTaHUYECKUX M HEOPTaHHMUECKUX pPEeaKIni,
COCTaBJICHUE YPABHEHUMN PEAKLIUM.

12. http://orgchemlab.com/ - CaiiT, MOCBAMIEHHBIA NpaKTUYECKOW padoTe B
71a00paTOPHHU.
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4. KOHTPOJb
T CTUTLIAHBI

N OIEHKA PE3VJIIBTATOB OCBOEHUA

KoHTpoJib 1 O11eHKa pe3yJIbTATOB OCBOEHUS JUCHUIUIMHBI OCYIIECTBIISIETCS
MPENoJIaBaTesieM B  IPOLECCE MPOBEACHUS  IMPAKTUYECKUX  3aHITUA U
nabopaTopHBIX pPabOT, TECTUPOBAHUS, a TAKXKE BBITIOJHCHHUS] OOYYaIOIIUMUCS

VHJIMBUIYAJIbHBIX 33JJaHUH, TPOEKTOB, UCCIICTOBAHUM.

Pe3yabTaTrhl 00yueHus

DopMbI KOHTPOJIS M
OLICHKH

pe3yJbTATOB 00YUEeHUs

- chopmuposannocms npeocmasienuli: 0 XUMHUYECKOU
COCTABJISIIOIIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MUpa,
PO XMMHUU B TIO3HAHUM SIBICHUH TPHUPOIBI, B
(GOpPMHPOBAHUU MBIIUICHUS M KYJIbTYyphl JHYHOCTH, €&
(GYHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOAWMOHN  Juis
PCIICHUA MPAKTHYCCKUX 3aga4d u SKOJIOTHYCCKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBI0 H
MIPUPOJIHOM CpelIE;

- 8ladeHue CUCTEMOW XUMHUYECKHX 3HAHUI, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIINE TOHATHS (XUMUYECKHM
9JIEMEHT, aTOM, M30TOT, S-, p-, d-3IIEKTPOHHBIE OpOUTATIN

aTOMOB, HOH, MOJIEKyJla, MOJb, MOJSPHBIA O00BEM,
BaJICHTHOCTb, ANEKTPOOTPHULIATEIBHOCTD, CTETICHb
OKHUCJICHUSI, XUMHUYECKas CBs3b (KOBaJE€HTHas, HOHHaf,
MeETaJIIINYeCcKas, BOJIOPOJIHAS), KpUCTAJIIINYECKas
peméTKa, TUIBI  XMMHYECKHUX  pEakUud, pacTBop,
JJIEKTPOJINTBI, ~ HEIIEKTPOJIUTBI,  IJIEKTPOJINTHYECKAs
JUCCOLMAIUs, OKHCINTEIb, BOCCTAaHOBUTEIbL, CKOPOCTh

XUMUYECKON peaklMM, XMMHUYECKOE PAaBHOBECHE; TEOPUU
U 3aKOHBI (TEOPHS AJIEKTPOJUTUUYECKON JTUCCOIHAIINH,
nepuoguyeckuii  3akoH J| W MengeneeBa, 3akoH
COXPAHEHUsT MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEeBpalleHUs] SHEPTUM MPU XUMHUYECKHX pPEaKIHsX),
3aKOHOMEPHOCTH,  CHUMBOJIMYECKUH  SI3BIK  XHMWHU,
MHPOBO33PEHUYECKHE  3HAHUS, JIeKAlMe€ B  OCHOBE
MOHUMAaHUSl TPUYUHHOCTH M CHUCTEMHOCTH XMMHUYECKHUX
ABIEHUH, (DaKTONIOTMYECKUe CBEACHHA O CBOMCTBAX,
COCTaBe, TMOJYyYeHUH U OE€30MacHOM HCIOIb30BAHUU
BaXHEHIINX HEOPraHMYEeCKHX BEIIECTB B OBITY H
MPAKTUYECKON JIEITEIBHOCTH YEJIOBEKA;

- cghopmuposanHocmv ymeHull 6blA61AMb XapaKTEPHBIE
NPU3HAKU TOHATHH, ycmaunaenueams WX B3aUMOCBS3b,
UCNOIb3068aMb COOTBETCTBYIOIIUE IMOHATHUS IPU ONUCAHUU
HEOPraHWYECKUX BEILECTB U UX IPEBPALLECHU;

- cgpopmuposannocme VMeHUll UCNOIb306AMb
XUMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBleHUS (Qopmys
BEILIECTB U ypaBHEHUHM  XUMHUYECKHX  PEaKLHM;
CHUCTEMaTHUYECKYIO HOMEHKJIATypy (IUPAC) u

DopMBI KOHTPOII 00YUEHHUS:

— npakmuiecKueu
nabopamopnvie

pabomsi, mecmogvle
3a0aHus, YCmMHble Omeembsl,
n0020Mmo6Ka u  3awuma
npoeKmos,
ucciedosamenvbckux — pabom,
noucK u obpabomka
unghopmayuu,

BbINONIHEHUE
NPAKMUYECKUX
u

UHOUBUOYATILHBIX 3A0AHUL

DopMbI OLIEHKH

DE3VIBTATUBHOCTH
oOyJeHwus:

- mMpaouyuouHas  cucmema
ommemox 6 bamax  3a
Kadicoyio BbINOTHEHHYIO

pabomy, Ha OCHO8e KOMOPbIX
8bICMABTISLENICSL umoeosas
ommemxa
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TPUBHAIBHBIE HA3BAHWUS OTJEIBHBIX HEOPTAHUYECKHUX
BellecTB (yrapHblii Tra3, YIIEKUCIBIA Tra3, aMMHaK,
rameéHasi U3BECTh, HETale¢Has

W3BECTh, MUThEBAS COJA, TUPUT U AP );
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- chopmuposannocms ymeHull onpedenams BaJEHTHOCTh
U CTCIICHb OKHUCICHHSA XHMHYCCKHUX DJDJIIEMEHTOB B
COCIMHECHMAX PA3JIMYHOIO COCTaBa; BHUJ XMMHYECKOU
CBsA3U (KOBaJ'IeHTHaSI, HOHHasd, METAIJINYCCKaA,
BOJOPOAHAs]) B COEAMHEHUAX; THUI KPHUCTALUINYECKOU
pemETKN KOHKPETHOI'O BEIIIECTBA (aTomHas,
MOJICKYJISIpHAsi, MOHHAs, METaJUIM4ecKas); Xapakrep
Cpeanbl B BOJOHBIX pacTBOpax HCOPTraHNYCCKUX
COCJIMHEHMUI;

- cpopmuposannocmes  YMEHUn  YCMAaHAGIUBAMb
IIPUHAJIEKHOCT HEOPraHMYECKUX BEUIECTB 10 MX
COCTaBy K OINpeAeNEHHOMY KJacCy/TpyMIe COEIUHEHHM
(mpocThle BelecTBa — METaUIbl U HEMETaJlIbl, OKCHU/IBI,
OCHOBaHUS$, KUCJIOThI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);

- copmuposannocmsb  yMeHull  pAcKpwvl8amsv — CMBICI
nepuoanyeckoro  3akoHa J W MenneneeBa u

JEMOHCTPUPOBATh ero
CUCTEMaTU3UPYIOLIYIO, OO0BSCHUTENbHYIO u
HIPOTHOCTUYECKYIO (DYHKIIUY;
- cpopmuposannocmo VMeHUtl
Xapaxkmepuzoeams

AJIIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX 3JIEMEHTOB |
4 mnepuonoB Ilepuogmveckoil CHCTEMBI XUMHYECKUX
anemeHToB /| I Menneneesa, ucnomnp3ys NOHATUS «S-, p-,
d->TIEKTPOHHBIC OPOUTATNY, «IHEPTETHUYECKUE YPOBHUY;
00bSICHAMb ~ 3aKOHOMEPHOCTH  HM3MEHEHHsI  CBOWCTB
XUMUYECKUX AJIEMEHTOB U UX COSMHEHUH 10 TIePHOJIaM U
rpynnam  [lepuoanueckoil  cuUCTeMbl  XUMHYECKUX
anemenToB JI 1M1 Menneneena;

- copMUpoOBaHHOCMb  YMEHULl  XApaKmepuzoeambo
(onucvieams) obmue XUMUYECCKHE CBOMCTBA
HEOPTraHWYECKUX  BEHIECTB  PA3NIMYHBIX  KJIACCOB;
noomeepocoams  CyUIeCTBOBAHHWE T€HETHUYECKON CBS3U
MEXIy HEOPraHWYeCKMMU BEIIECTBAMH C TIOMOIIBIO
YpPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

- copmuposaHHocmb  YyMeHUs  Kiaccuguyuposams
XUMHUUYECKHE PEaKIMU MO PA3IUYHBIM MpU3HAKAM (YHCITY
U COCTaBy pearupyroliux BEUIeCcTB, TEIUIOBOMY 3(ddekty
peaklM, U3MEHEHHIO CTEIEHEW OKHUCIIEHHUS 3JIEMEHTOB,
00paTUMOCTH PEAKIUH, YUYACTHIO KaTaIN3aTopa);

- copmuposannocms yMeHUuli cocmagiams ypaBHEHHS
peaKIuii pa3IWYHBIX THUIOB; TOJHBIE W COKpAIIEHHBIE
YpaBHEHUs pEaKIHWii HOHHOTO OOMEHa, Yy4YUThIBas
YCIJIOBHS, IPU KOTOPBIX 3TH PEAKIIMH UIYT A0 KOHIIA;

- chopmuposanHocmsb  yMeHUll Npoeooums Ppeaklu,
MOATBEP)KIAIONINE KAUYEeCTBEHHBIM COCTaB Pa3IHMYHBIX
HEOPTraHWYECKUX BEILIECTB; pPACHO3HABAMb  OIBITHBIM
nyTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BEILECTB;
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- chopmuposannocms yMeHull packpvléams CYITHOCTb

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX

peakuuii

MMOCpCACTBOM COCTABJICHUA DJJICKTPOHHOI'O OajaHca 3THUX

pEeaKLHii;
- chopmuposannocmo VYMeHu
3aBUCHUMOCTE

00bACHAMb
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CKOPOCTH XHMHUYECKOW peakluu OT Pa3IUYHBbIX (PAKTOPOB;
XapakTep CMEUICHHWS  XHMHYECKOTO  PAaBHOBECHS B
3aBHUCHMOCTH OT BHEIIHEro Bo3jaeWcTBusa (mpuHum Jle
[[Iarense);

- copmupogaHHOCmMb  YMEHULl  Xapakmepusoeamb
XUMHUYECKHE IPOIIECCHI, JexKame B OCHOBE
MPOMBIIIEHHOTO TOJIy4eHHUsI CEpHOU KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHUH 00 00mmMX
HAYYHBIX TMPHUHIMIAX W  OKOJOTHYECKHX MpoliemMax
XHUMHAYECKOTO TIPOU3BOICTBA;

- cghopmuposanHHocms yMeHuti nposooums BBIUYUCICHUS C
WCTIOJIb30BAHUEM TMOHATHUS «MaccoBasi Ol BEIIeCTBA B
pacTBope», OObEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHX
peaknmsx, Macchl BeIIecTBA WM 00bEMa Tra3oB IO
U3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce WIH O0bEMY
OJTHOTO W3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TETJIOBOTO
a¢dekra peaklid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIIECTB, MPEBPAIICHUS U COXPaHEHHS YHEPTHU;

- copmuposannocms  ymeHuti  cobnodamv  npasuia
MOJIb30BAaHUSl XUMHUYECKOW TMOCcyod U 1abopaTOpHBIM
o0opysnoBaHHEM, a TakXke TMpaBuWia OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH IO
BBITIOJTHCHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

- cghopmuposanHocms ymeHull NAAHUPOBAMb U BbINOJIHAMb
XAMAYECKHHA  JKCIIEPUMEHT  (pasloKeHHe  IepoKCHaa
BOJOpPOJa B TMPHUCYTCTBUM KaTanu3aTopa, OMNpeesieHne
CpeAbl PAacTBOPOB BEIIECTB C IMOMOIIBIO YHHBEPCAIHLHOTO
WHMKATOpa, BIUSHUE Pa3IUYHBIX ()aKTOpPOB HA CKOPOCTH
XAMAYECKOH  peakiH, peakuud HOHHOTO  OOMeHa,
KayeCTBEHHbIE PeaKIMU Ha Cylb(dar-, KapOOHAT- U XJIOPHI-
AQHWOHBI, Ha KaTHOH aMMOHHS, perieHue
9KCIIEPUMEHTAJIbHBIX 33/1a4y MO0 TeMaM «MeTtamib u
«Hemeramib»y) B COOTBETCTBHHM C TPaBHJIAMH TEXHHKHU
0e30macHOCTH TNpu  OOpalleHWH C  BelIeCTBaMU U
1ab0paTOPHBIM 000py1I0BaHUEM, npeocmasisims
pe3yNbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (GopMe 3alucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIUH U (opmyruposams
BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

- chopmMUpoBaHHOCMb YMEHUll KPUMUYECKU AHATUZUPOBAMb
XUMHUYECKYI0 HH(OpMAIHMIO, TOIyYaeMyl U3 Ppa3HbIX
uctounukos (CMU, Unrepuer u ap );

- chopmuposanHocmv  ymeHuti  coonodams  npasuid
9KOJIOTUYECKH IIeNIeCOO0Pa3HOTO TOBEACHUS B OBITY H
TPYJIOBOM JIEATENbHOCTH B IENSIX COXPAHEHHUS CBOETO
3I0POBBSI M OKpY’KaloIIeld MPHPOTHON Cpeabl; OCO3HABATh
OMACHOCTh  BO3JCHCTBHSI ~ HAa  KUBBIE  OPTraHU3MBI
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [TJIK,
noscHAmMs» Ha TpHUMepax CrnocoObl yMEHBIICHHUS U
NPEIOTBPALICHUSI WX BPEIHOTO BO3ACHUCTBUS HA OPTaHU3M
YeloBeKa;
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- nns o0yd4aroIuxcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSAMHU
3I0POBBS: yMEHHE TPUMEHSTHh 3HaHUA OO0 OCHOBHBIX
JOCTYIHBIX METOJAX IIO3HAHMS BEIIECTB M XUMHUYECKHX
SIBIICHUI;
- JUId CHembIX M ClIa0OBUIAMMX OOydaromMXCs: yMEHUe
WCTIOJIB30BATh PENBEPHO TOYCUHYIO CHCTEMY OOO3HAYCHHI
JI Bpaiins nis 3anucu XUMUYECKUX (HOpMYyII.

[IpenMeTHble  pe3ynbTaThl  OCBOGHMSI  Kypca
«Opra"uueckas XuMHUs» OTpaXkaroT:
- copmuposannocms npedcmasienull: 0 XUMHIECKOH
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, POJIU
XMMHW B TIO3HAHUM SIBJICHUW TNPHPOJBI, B (HOPMUPOBAHHUU
MBILIUICHUS. U KYJbTYpbl JMYHOCTH, €€ (YHKIHOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOM Ul pEIIeHUs MPAKTUYECKUX
3aJjad M 9SKOJOIMYECKHM OOOCHOBAaHHOI'O OTHOLICHHS K
CBOEMY 3/I0POBBIO U IIPUPOJHON Cpelie;
- 81adeHue CHCTEMOM XUMHUYECKMX 3HAHHUM, KoTopas
BKJIIOYAET: OCHOBOINOJAraroIliue TMOHATHA (XMUMHYECKUH
JJIEMEHT, aTOM, JIEKTPOHHAs 00O0J0YKa aToMa, MOJIEKYII,
BaJICHTHOCTb, DJIEKTPOOTPULIATEIIBHOCTh, XUMUYECKAs CBSI3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTas W COKpaIIEHHas),
MOJIb, MOJIIpDHas Macca, MOJSIPHBIA O0BEM, YTIepOIHBIN
CKeNeT, (YHKUMOHANbHAs TpyMIa, paguKall, H30MEepHs,
U30MEPBI, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YTIEBOIOPOABDI,
KHACJIOPOJ- U a30TCOoAEpXKalllue€ COEAUHEHHS, MOHOMED,
IOJIUMEDP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIECKYJISIPHbBIE
COECIMHEHMS); TEOPUM U 3aKOHbI (TE€OopuUsi CTPOEHUS
oprannueckux BemectB A M bymnepoBa, 3akoH
COXpPaHEHUs Macchbl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE IOHUMAaHMsS  HPUYUHHOCTH U
CHUCTEMHOCTH XHMMYECKHX SBJIECHHUH, (DaKToJIOornuecKue
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJyUYCHHH U OE30MaCHOM
UCIIOJIb30BaHUM BAKHEHUIIIMX OPraHUUECKUX BELIECTB B OBITY
Y TIPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKa;
- cghopmuposannocmv  yMeHull GulAGNAMb XapaKTepHBIE
IOpU3HAKU TIOHSATHM, YyCTaHaBIMBaTh MX B3aUMOCBS3b,
UCNOIb306aMb COOTBETCTBYIOIIME IMOHATHA IIPHU ONHUCAHUU
COCTaBa, CTPOEHUS U MpEBpallleHud  OpraHuYeCKHX
COECIUHEHHI;
- chopmuposanHocms yMeHUll UCNONb306aMb XUMUYECKYIO
CUMBOJIUKY  JUI1  COCTABJIEHUS  MOJIEKYJSIPHBIX U
CTPYKTYpHBIX  (pa3BEpHYTOH, COKpamgéHHOH) Qopmy
OpPraHMYECKUX BEILECTB U YPAaBHEHUI XMUMHUYECKUX PEaKLU;
U320maeIUéams MOJIEIN MOJIEKYJl OPIaHMYECKHUX BEIIECTB
JUIS. WUTIOCTPAllMM UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHUSI;
- cpopmuposannocmo YMeHul yemauaeaueams
IIPUHAJUICKHOCTD U3YyYEHHBIX OPraHMYECKUX BEUIECTB IO UX
COCTaBy W CTPOCHUIO K OIpPENeIEHHOMY KIIACCy/TpyIie
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COETMHEHUI (yrieBogopo/isl, KHUCITIOPOJI- u
a30TCOAEepXkallhe  COCIMHEHUS,  BBICOKOMOJEKYJISPHbIE
COEIUHEHMS); daéambs WM HA3BaHMS 0 CHCTEMaTHYECKON
Homenknarype (IUPAC), a Taxxe NpuUBOIUTH TPUBUAIbHbBIE
Ha3BaHUS OTIENbHBIX OPraHWYEeCKUX BEIIECTB (STHUIICH,
MIPOIWJIEH, AlETHJIEH, 3TUICHIVIMKOJb, TJIULIEpPUH, (QeHo,
dbopManbpaerua, aneTanbleTUl, MypaBbHHAas — KHUCIOTA,
YKCyCHass KHCJIOTa, OJIEMHOBas KHUCJIOTa, CTE€apHUHOBas
KHUCJIOTa, TUIIOKO3a, (PYyKTO3a, Kpaxmani, IeJUTIN03a,
[JIMLUH);

- c¢opmuposanHocmv  yMeHUus — onpeoeiims — BUIBI
XAMAYECKOH  CBSI3M B OPraHUYECKHX  COCTUHEHUSX
(omuHapHBIE U KpaTHbBIE);

- cghopmuposanHocms  yMeHus NpuMeHAmMb TOIOKEHUS
TEOpUU CTPOEHUs opraHuueckux BemectB A.M. bytneposa
JUIsE OOBSICHEHHsI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHMSI; 3aKOH COXPaHEHUSI MacChl BELIECTB;

- chopmuposaHnocms yMeHull Xapakmepu3oéams COCTaB,
CTpoeHue, (PU3MUECKUEe W XUMHUYECKHE CBOMCTBA TUITMYHBIX
OpeCcTaBUTeNIell  pa3IMYHBIX  KJIACCOB  OPraHMYECKHX
BellecTB (METaH, 93TaH, S3TWIEH, NPONWIEH, aleTUIIEH,
OyramueHn-1,3, wmetwiOyTtaauen-1,3, OeH30/1, MeETaHO,
9TAaHOJI, ATUJICHIJIMKOIb, TIUIEPUH, (PEHOJ, ameTaibIeru,
MypaBbUHas M YKCyCHasl KHCIOTBHI, TJIIOKO3a, Kpaxmail,
LEJIJTI0I03a, AMUHOYKCYCHAsi KHCIIOTA); WULIIOCMPUpO8ams
TeHETUYECKYI0  CBA3b  MEXIy HHUMHU  YPaBHEHUSIMHU
COOTBETCTBYIOIIHX XUMHAYECKUX peaxmui c
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

- c¢opmupoeaHHocmb  YMeHUs  XApaKmepuzosambs
UCTOYHHUKHU YTIEBOJOPOAHOTO ChIpbs (HEe(Th, MPUPOIHBII
ra3, yroiip), crnocoObl HMX TepepaboTKH M MPAKTUIECKOE
NpUMEHEHHE POAYKTOB MepepaboTKH;

- chopmuposannocmeb yMeHul nposoOUms BBIYUCICHUS TI0
XUMHUYECKUM YpaBHEHHsIM (Macchl, 00bEMa, KOJIUYECTBa
MCXOJTHOTO BEIIECTBA MM MPOIYKTa PEAKIIUU IO U3BECTHBIM
Mmacce, 00bEMY, KOTMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB
WJIN NIPOJYKTOB PEAKIUN);

- chopmuposanHocmv ymeHull 61adems CUCTEMON 3HAHUH
00 OCHOBHBIX METOJ[aX HAyYHOTO MO3HAHUS, UCTIOIH3YEMBIX
B XMMHH TPU U3YyYEHUHU BEUIECTB M XUMHUYECKHUX SBICHUI
(HabmroieHNne, U3MEpEHUe, YKCIEPUMEHT, MOJCIUPOBAHNUE),
ucnonvb3o06ams  CUCTEMHbIE XUMUYECKHE 3HAHUS  JUIA
NPUHATHS PEIICHUN B KOHKPETHBIX YKM3HEHHBIX CUTYaIlUIX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

- copmuposannocmv  yMeHuti  cobnodamv  npasuia
MOJIb30BaHUSl XUMUYECKOW TMOCcyZod U J1abopaToOpHBIM
o0opysnoBaHHEM, a TakXke T[paBuWia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH IO
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB;

- cpopmupo8aHHOCMb YMEHUL NAAHUPOBAMb T 8bINOHAMD
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XUMHUYECKUN SKCIEPUMEHT (MPEeBpalleHUs] OpPraHuYeCcKUX
BEIIECTB MPU HATPEBaHUH, MOJYUYCHNE ITUICHA U M3YYCHUE
€ro CBOWCTB, KayeCTBEHHbIE pEAKUUU OPTraHUYEeCKHX
BEIIIECTB, JI€HATypalus OCJIKOB NPH HArpeBaHWH, [BETHHIE
peakiuu OeJIKOB) B COOTBETCTBUM C MPAaBHIAMU TEXHUKH
0e30MmacHOCTH Tpu  OOpalieHWH ¢  BEIIeCTBAMH U
1a00paTOPHBIM o0opyaoBaHuEM, npeocmasisamy
pe3yabTaThl XUMHUYECKOTO JKCIEpUMEHTa B (hopme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX PEAKUUN U gopmynuposamo
BBIBOZIBI HA OCHOBE 3THX PE3YJIbTATOB;

- chopmuposanHocmeb yMeHUl KpUmMu4ecky aHaiu3uposams
XAMHAYECKYI0 HHQPOpPMAIHIO, TMONy4aeMyl U3 pPa3HbIX
ucrounukoB (CMU, Unrepuet u 1p );

- chopmuposaHHocmb  yMeHull  coOndamsv  npasuid
HKOJIOTUYECKH IIeNIECOO0Pa3HOTO TIOBEACHUS B OBITY H
TPYJOBOM JEATENbHOCTH B LEISIX COXPAaHEHUS CBOETO
37I0pOBbSl M OKPYKAIOIIEH NPUPOIHON CPEIbl; 0CO3HABAMb
OMACHOCTh  BO3JCHCTBHSI ~ HA  JKUBbIE  OPraHU3MBI
OTIpeNIeNIEHHBIX OPraHUMYEeCKUX BEIIECTB, MOHMMAsi CMBICI
nokazatens [IJIK, noscnams Ha npumepax crnocoObl
YMEHBIICHUS U MPEIOTBPAICHHS UX BPEIHOTO BO3JEHCTBUS
Ha OpPTraHU3M YeJIOBEeKa;

- nns o0y4aromuxcss ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbS: yMEHHE TPUMEHATh 3HAaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/aX TO3HAHHUS BEIIECTB W XHUMHYECKHX
SIBJICHUI;

- JUIsL CIeNbIX U CIa0OBUAAIIMX OOYYaroIUXCS: YMEHUE
UCTIOJIb30BaTh pelibe()HO TOUYEUHYIO CHCTEMY O0O3HaueHUi
JI Bpaiinst u1s 3a0MCH XUMUYIECKUX (DOPMYIL.
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