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PabGouast mporpamma y4eOHOro mpeaMera cocTaBieHa Ha ocHoBe Paboueir mporpammel k YMK O. C.
labpuensna, I'. I'. JIpicoBoit. Xumms. 10-11 xmaccer (yrimyOnéHnbelii ypoBeHb) u [IpumepHoit paboueit
MPOTrpaMMBbl CpeTHEro 001ero 00pa3oBaHus 0 XUMUH (YTITyOJIEHHBIN YPOBEHb).

YueOnuk: ['adpuenss O.C. , JIbicoa I'. .I'. Xumms. 10 (11) xrmace: y4eOHUK Jiis 00111e00pa30BaTENbHBIX YIPSHKICHHUIA /
M.: JIpoda , 2014.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA «XUMMUS»

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHMS OOYYaIOIIMMUCS MPOrPaMM CPEIHETO
o01mero o0pa3oBaHUs:

JUYHOCTHBIM, METANpeIMETHBIM U MpeAMeTHbIM HayuyHo-MeToaudyeckoil OCHOBOM sl pa3paboTKu
IUTAHUPYEMBIX PpEe3yJIbTaTOB OCBOEHHUSI MPOrpaMM CpeIHEro ooOmero o0pa3oBaHUs SBISETCS CHUCTEMHO-
NesITeIbHOCTHBIN TOIXO.

JINYHOCTHBIE PE3VYJIbTATHI

B COOTBETCTBHUM C CUCTEMHO-IEATEIHLHOCTHBIM TIOJXOJ0OM B CTPYKTYpe JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS
npenMera «XuUMHUS» Ha YPOBHE CpPETHEro o0IIero oOpa3oBaHMS BBIACICHBI CIEAYIOIIME COCTaBISIONIUE:
oco3HaHue OOYYAIOIIMMUCS POCCHICKOW TPa¥JTaHCKOW WACHTUYHOCTH; 20MOBHOCHb K CaMOPa3BUTHIO,
CaMOCTOSITENTLHOCTH M CaMOONPEIENICHUIO; Hantuyue momugayuy K oOyUYEHUIO; 20MOBHOCHb U CNOCOOHOCMb
oOyyaroluxcsi pyKOBOJCTBOBATbCA MPHUHATHIMU B OOIIECTBE NpaBHJIaMH M HOPMAaMM MOBEACHUS, Haluyue
MPaBOCO3HAHUS, DKOJOTUYECKOW KYJIbTYPBl; CHOCOOHOCMb CTaBUTh LENH W CTPOUTHh >KU3HEHHBIC IUIaHBI.
JluuHOCTHBIE  pe3yJbTaThl OCBOGHHS TMpeAMeTa «XHUMHSD OTPakKalT c@hopMupo8aHHOCms  ONBITA
MO3HABATEIPHON W MPAKTUYECKOW JEATEIbHOCTH OOYYArOIIMXCS B TPOIECCE pealu3aiuu 00pa3oBaTelbHOMN
NEeSTeIbHOCTH, B TOM YHUCIIC B YaCTHU:

1. I'pakaaHCKOro BOCIUTAHHA:

— OCO3HaHUSl OOYYArOMIMMHCS CBOUX KOHCTUTYLHOHHBIX TpPaB M OOS3aHHOCTEH, YBaKEHUS K 3aKOHY U
MIPABOIIOPSIIKY;

— MPEeACTaBJICHHS O COLIMAIbHBIX HOPMaX U MpaBUIaX MEXJINYHOCTHBIX OTHOIIEHUN B KOJJIEKTHBE;

— TOTOBHOCTHM K COBMECTHOW TBOPYECKOW AESTEIbHOCTU MPU CO3/aHUU Y4YEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX ¥ MO3HABATEIbHBIX 3aa4, BHIIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

— CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI APYTUX MPHU aHaIH3e
Pa3IUYHBIX BUJIOB Y4EOHOU eATEThHOCTH;

2. TlaTpuoTH4YeCKOr0 BOCTIMTAHMS:

— [IEHHOCTHOTO OTHOIICHUS K UCTOPUIECKOMY ¥ HAYYHOMY HACJIEIUI0 OTEUECTBEHHOW XUMUM;

— YBa)KEHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUIIOKEHUSI XUMHH, OCO3HAHUS
TOTO, YTO JaHHBbIE HAyKH €CTh PE3yJIbTaT JUINTENbHBIX HAOIIOJCHHM, KPOMOTIUBBIX SKCIEPUMEHTATBHBIX
MTOMCKOB, MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

— HHTepeca M MO3HABATEJIbHBIX MOTHMBOB B TOJYYEHUH U TMOCIEAYIOLIEM aHanu3e HHGOpMaluu o
MEPEIOBBIX TOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3.  JIyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHHSA:

— HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBECHUS;

— CHOCOOHOCTH OIICHUBATh CUTYAIIUU, CBSI3aHHBIC C XUMHUYECKUMH SIBICHUSMH, U IPUHUMATh OCO3HAHHBIE
pEelIeHNs, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

— TOTOBHOCTH OIICHMBAaTh CBOE MOBEIEHUE M IMOCTYNKH CBOMX TOBapUIICH C MO3UIUN HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIECTBHUI MOCTYIIKOB;

4. @opMHpPOBaHUSA KYJbTYPHI 310POBb:

— TMOHHUMAaHMS IIEHHOCTEH 370pOBOT0 M Oe30macHOro oOpasza >KH3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DU3UYECKOMY H IICUXHYECKOMY 3/I0POBbIO;

— coOmo/ieHusT TpaBWJI 0€30MacHOr0 OOpallleHHss C BEUIECTBAMH B OBITY, MOBCEIHEBHOW JXH3HU, B
TPYAOBOM JAEATEIBHOCTH;



— IOHHMMAHHUS I[IEHHOCTHM NpPaBWI HMHIUBHAYAJbHOIO U KOJJIEKTMBHOTO O€30IaCHOTO IOBEACHUS B
CUTyalUsX, YTPOXKAIOIUX 3I0POBBIO U JKHU3HM JIOACH; OCO3HAHMs IIOCIEICTBUH M HENPUITHS BPEIHBIX
npUBbIUEK (YIOTPeOICHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHUS);

5. TpyaoBoro BocuuTaHus:

— KOMMYHMKATUBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCCIIEOBATENBCKOM JEATENbHOCTH, OOIIECTBEHHO
10JIE3HOM, TBOPYECKOU U IPYTHUX BUJAX JAEATEIbHOCTH;

— YCTaHOBKM Ha aKTHMBHOE y4yacTHE€ B PEIIEHUM NPAKTUYECKUX 3a/]ad COLUAIbHOW HAIpaBIEHHOCTU (B
paMKax CBOEro Kjacca, IIKOJIbl);

— MHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO NpoQeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HaHUU 110 XMMUH,

— YBa)XEHHUsI K TPy, JIOJSAM TPya U pe3ybTaTaM TPYJAOBOM AESITEIbHOCTH;

— TOTOBHOCTH K OCO3HaHHOMY BbIOOpPY MHAMBHIYaIbHOH TpaeKTOpuu oOpa3oBaHus, Oyaymiei npodeccuu
U peanu3anui cOOCTBEHHBIX )KM3HEHHBIX IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUH,
MHTEPECOB U MOTpeOHOCTEN OO0IIeCTBa;

6. DKO010rMYecKOro BOCIIUTAHUSA:

— JKOJIOTMYECKH L€JIeCO00pa3HOro OTHOLIEHUs K IMPHUPOJE KaK HMCTOYHHUKY CYIECTBOBAHUS *KU3HU Ha
3emie;

— TOHUMAaHHUA TJI00AIBHOIO XapaKTepa HKOJOTHYECKUX MPOoOJeM, BIMSHUS SKOHOMHUYECKUX MPOIECCOB Ha
COCTOSIHUE MPUPOJTHON COLUAIBHOM CPEIbL;

— OCO3HaHMA HEOOXOTUMOCTH HCHOJb30BAHUS JOCTHKEHHH XUMHM MU  pEIIeHUS BOIPOCOB
palMOHaIBLHOTO IPUPOIOIIOIb30BaHUS;

— QKTUBHOIO HENpUATUA JACUCTBUM, NPUHOCAIIMX BPEL OKpPYXKAIOLEd INPUPOJHOU Cpele, yMEHUs
IIPOTHO3UPOBaTh  HEOJIArONpPHUATHBIE 3KOJIOIMYECKHE TIOCHEACTBHA NPEANPUHUMAEMbIX JACHCTBUH U
IIPEIOTBPALATD UX;

— HaJIW4YUA Pa3BUTOIO SKOJOTMYECKOTO MBIIUICHHS, 3KOJOTUYECKOW KYyJBTYpPBI, OIBITA IEATEIBHOCTH
HKOJIOTMYECKON HaIpPaBICHHOCTH, YMEHHs PYKOBOJACTBOBATHCA MMM B MO3HABATCIIBHOM, KOMMYHUKATHUBHON U
COLMAJIBHOW MIPAKTUKE, CIIOCOOHOCTH U YMEHMsI aKTUBHO ITPOTHUBOCTOATH MJICOJIOTMH XeMO(POOHH;

7. 1leHHOCTH HAYYHOIO NO3HAHUSA:

— MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M OOLIECTBEHHOU
IIPaKTUKU;

— TOHMMAaHMs CIEHU(PHUKHA XUMHHM KaK HAayKd, OCO3HaHUS e€ poiu B (POPMUPOBAHUH PallMOHAIBHOTO
HAY4YHOI'O MBIIIJICHHS], CO3/IaHUH LIEJIOCTHOTO MPEACTaBIECHUS 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE IPUPOIbI
U 4YelOBeKa, B IO3HAHMM INPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHHH IpOoOJIeM COXPaHEHHs] HPUPOJHOIO
paBHOBECHS;

— yOexXIEHHOCTH B 0COOOH 3HAUMMOCTH XUMHH Ul COBPEMEHHOH LIMBUIM3ALMU: B €€ T'yMaHUCTHUYECKON
HAIpaBJICHHOCTU U BAXKHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYpbI, B PEIICHUH TTI00ATBHBIX
npobJeM yCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM, MUIIEBOM M 3KOJIOTUYECKON
0€30MaCHOCTH, B Pa3BUTUU MEAWULUHBI, OOECHEUCHHM YCJIOBUI YCIEIIHOTO Tpyla W SKOJIOTHYECKH
KOM(DOPTHOM JKU3HH KaKJOTO YWIeHa O0IIeCTBa;

— ©CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH: IOHMMAHHSA CYIIHOCTH METONOB IIO3HAHMs, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJIb30BaTh MOIy4aeMble 3HAHUSA JUIsl aHATIN3a U OOBSCHEHUS SIBIICHUM
OKPY’KaIOIIEero MUpa M NPOMCXOJAIIMX B HEM M3MEHEHWH; yMEHHUs JAejlaTb 0OOCHOBAaHHBIC 3aKIIOUYEHUS Ha
OCHOBE Hay4HbIX (DAKTOB M UMEIOIINXCS JAHHBIX C LENbIO MOJyUYEHHs JOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITENILHO HUCIOIB30BaTh XMMHUUYECKHE 3HAHUS Ui PELICHUs MPOOJieM B PealbHbIX
KU3HEHHBIX CUTYalLUsX;

— HHTEpeca K MO3HAHUIO, UCCIIEA0BATENbCKON JEATEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMUI0O U CaMOOOpPa30BaHHIO, K AKTHUBHOMY
MOJTYYCHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTSIMH;

— MHTEpeca K 0COOCHHOCTSIM TPya B pa3IMUHbIX cepax mpodeccHoHaTbHON AeTENbHOCTH



METAIIPEJJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHHUS y4eOHOro mpeameTra «XHUMHUsS» Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHUs BKIIOYAIOM: 3HAaYUMBIC  JUIA dbopMUpOBaHHSI ~ MHUPOBO33PCHHUS o0yJaromuxcst
MEXIUCHUTUTMHAPHBIE (MEXIpPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPAKAIOUIUE IEJIOCTHOCTh HAy4YHOUN
KapTUHBI MUpAa W CHCHU(PHUKY METOJOB TIO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, YHEPIHsl, SIBIICHUE, IPOLIECC, CUCTEMA, HAYUYHbIN (aKT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCe0BaHue, HaOMI0AeHUe, U3MEPEHUE, SKCIIEPUMEHT U JIp ); YHUBEpCaJbHble yueOHbIe NEeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), obecreunBaromniie GhopMupoBanne (pyHKIIMOHAITBHON
IPaMOTHOCTH U COLMAIbHONM KOMIIETEHIUH OOYYaloIIMUXCs; CIOCOOHOCTh OOYyYaloUUuXcs HCMHOIb30BaTh
OCBOGHHBIC MEXIUCIUITMHAPHBIE, MHUPOBO33PCHUECKHE 3HAHUS W YHHUBEpPCAIbHBIC Y4YeOHBIC JCWCTBUS B
[03HABATEJILHON U COLMATIbHON MPAKTHUKE.

MeTtanpeaMeTHble pe3ylIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCATbHBIMH YYEOHBIMU [O3HABATEILHBIMH,
KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMHU.

Osnadenue yHugepcaibHbIMu YUeOHbIMU NOZHACAMEIbHBIMU OCUCMBUAMU:

1. Ba3oBbIMHU JOorn4yecKUMH JeHCTBUAMHU

— CaMOCTOSITENIbHO (OPMYJIUPOBAaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuUBaTh €€ BCECTOPOHHE;
OTIpEICTIATh LIETH NEeSATeNbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTUIKEHHS, COOTHOCUTDH PE3YJIbTaThI
JEeSTEIbHOCTH C TTOCTABIICHHBIMHU 1EJISIMHU;

— HWCIONB30BaTh MPU OCBOCHHMM 3HAHUH NTPUEMBI JIOTUYECKOTO MBINUICHHS: BBIICIATh XapaKTEPHBIE
MPU3HAKA TIOHATHHA M YCTAaHABIMBATh WX B3aUMOCBSI3b, HCIIOJNIB30BATh COOTBETCTBYIOIIUE TIOHATUS IS
00BSICHEHUS OTAETbHBIX (PAKTOB U SIBJICHUM;

— BBIOMpATh OCHOBAHUS M KPUTEPHH [T KilacCU(DUKAIIMK BEIECTB M XUMUYECKUX PEaKIIHil;

— YCTaHaBIIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBICHUSIMU;

— CTpOUTh JIOTUYECKHE pacCyXkIeHus (MHIyKTUBHbIC, JACIyKTUBHBIC, IO AaHAJIOTWUH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYUS B paCCMaTPUBAEMBbIX SIBIICHUSAX, (OPMYIUPOBATH BBIBOJBI U 3aKIIIOUEHUS;

— TMPUMEHATh B TpoOIllecce IMO3HAHUS HUCIOJb3yeMble B XHMHH CHMBOJMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBhIBATh MOJEIBHBIC MPEACTABICHUS — XUMHUYECKUW 3HAK (CHMBOJ) 3JEMEHTa, XUMHUYECKas
dbopMyIia, ypaBHEHHE XUMHUYECKOW pEaklUd — TPU PEIICHUH YYeOHBIX MO3HABATENIBHBIX M MPAKTHUECKUX
3a/a4, MPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TPEJCTABICHUS JUISl BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKUX PEaKIIUii;

2. BazoBeIMHU HcciIen0BaTEILCKUMH JeHCTBUAMHU

— BIIIETh OCHOBAMHU METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLINi;

— (QopmynupoBaTh LEAH M 3a7aud HCCIIEIOBaHMS, HCIOIb30BaTh IOCTABICHHBIE U CAMOCTOSITEIBHO
chopMyJIMPOBAHHBIE BOMPOCH! B KAUE€CTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI JUIsl (JOPMUPOBAHUS TUIIOTE3HI 1O
MIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

— BJAJICTh HABBIKAMH CAMOCTOSTEIHHOIO TUTAHUPOBAHWS U TPOBEACHHS YYCHUYECKUX IKCIIEPUMEHTOB,
COBEpPIIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJIOM IPOIECCa, CAMOCTOSITENILHO IPOTHO3UPOBATH €r0 Pe3yJIbTarT,
dbopMynupoBath OOOOIICHWS W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH pE3YJIbTaTOB HCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O MPOIeTTaHHOM padoTe;

— npuoOpeTatb OMNBIT YYEHWYECKOW HCCIeIOBATEIbCKOW U MPOEKTHON JEATEeIbHOCTH, NPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIleHUs MpaKTUYeCKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MIO3HAHHUS;

3. Ilpuémammu padoTtsl ¢ HH(pOpManHue

— OpHUEHTHUPOBATHCS B Pa3IUYHBIX HCTOYHUKAX WHPOpMAIMHU (HAYYHO-TIOMYJSIpHAS JHUTEepaTypa
XUMHYECKOTO COJIep)KaHus, CIpPaBOYHBIE MOCOOUs, pecypchl VHTepHeTa), aHATU3UpPOBaTh HH(OPMAIHIO
pa3IMYHBIX BUJOB B (POPM MpeACTaBICHUS, KPUTUIECKU OLIEHUBATH €€ TIOCTOBEPHOCTh U HEMPOTHBOPEUHUBOCTH;

— ¢opMyIUpOBaTh 3ampOChl M TPUMEHATH Pa3UYHBIE METONbI NpPHU TOWUCKE W oTOOpe WH(pOpManuu,
He0oOX0IUMOM s BHITOJTHEHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA;



— MIpUOOpeTaTh OMBIT UCMOIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M Pa3INYHbIX
IIOUCKOBBIX CUCTEM;

— CaMOCTOSITEIbHO BBIOMpAaTh ONTUMANbHYIO (hOpMY TMpeacTaBieHUs HH(GOpMAIMU (CXEMBI, TpaduKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKH U T 10 );

— MHCIIONIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBA IpH paboTe ¢ XUMHYECKOW HH( OpMaIHen:
IPUMEHATh MEXIpeIMEeTHbIE ((PU3NYECKre U MaTeMaTHYeCKUe) 3HAKH U CUMBOJIBI, (popMyiibl, aOOpeBuaTypsbl,
HOMEHKJIATypy;

— HUCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HAIISIIHOCTH

Ognadenue ynugepcanbHbIMu KOMMYHUKAMUBHHIMU OCLICGUAMU:

— 3aJaBaTh BOIPOCHI MO CYLIECTBY O0CYKIae€MOM TEMbI B XOJl€ AMAIOra W/WIM JUCKYCCHH, BBICKa3bIBAaTh
uzaeu, GopMyIMpPOBATH CBOU MPEATIOKEHUS OTHOCUTENIBHO BBHITIOTHEHUS MPEATIOKECHHOM 3a/1auH;

— BBICTYHATh C Mpe3eHTaLNeH Pe3yIbTaTOB MO3HABATEIBHON JESTEILHOCTH, MOJIYYEHHBIX CAMOCTOSTEILHO
WIA COBMECTHO CO CBEPCTHHMKAMHU IPU BBHIMOJIHEHUN XUMHYECKOTO 3KCIIEPUMEHTA, NMPAKTHYECKONW paboThl 1Mo
MCCIICZIOBAaHHUIO CBOMCTB M3y4aeMbIX BEILECTB, pealn3aluy y4eOHOro MpoeKTa, u (hOpMYyIHUpPOBATh BBIBOJBI 110
pe3yabTaTaM NPOBEAEHHBIX HMCCIEIOBAaHUN IMyTEM COINIACOBAHMSA MO3MLUN B XoJ€ 0O0CYXIEHHMS U OOMeHa
MHEHMSIMH.

Ognadenue ynugepcanbHolMu pezyiamueHbIMU 0elCMEUAMU:

— CaMOCTOSTENIBHO IJIAHUPOBATh M OCYLIECTBIISTH CBOKO MO3HABATEIbHYIO IESATEIbHOCTb, ONpeneiss eé
LEeJM W 33Ja4d, KOHTPOJMPOBAaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IMpEIaraeMblii aaropuTM
JeiCTBUH MPH BBHIIOJHEHNUN YUeOHBIX M UCCIIEIOBATENLCKUX 3a/1a4, BRIOUpaTh Hanbosee 3¢ (HeKTUBHBIN CIOco0
UX PELICHHS ¢ YYETOM MOJTyUSHHsI HOBBIX 3HAHUH O BEIECTBAX M XMMUYECKUX PEaKLIUsX;

— OCYIIECTBIISATH CAMOKOHTPOJIb JICSITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKU

IMPEJMETHBIE PE3VYJIbTATbBI

[IpeameTHbie pe3ynbTaThl ocBoeHHs mporpamMMbl COO 1o XMMUU Ha yrIyOJEHHOM YpPOBHE BKJIIOYAIOT:
cneuupuyeckue g ydeOHoro mpeamera «XHMHsS» HaydHble 3HAHMSA, YMEHUS U CHOCOOBI JEHCTBHH IO
OCBOEHHIO, HHTEPIIPETALMH U TPE0OPA30BAHUIO 3HAHUMN, BUABI AEATEIBHOCTHU 110 MOIY4YEHUIO0 HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAaHMH B pa3IMUHbIX Y4EeOHBIX CHUTYyallUsX, a TaKXKe B PEAIbHbIX MXM3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX ¢ XUMHUEH B mporpamme npeaMeTHble pe3yabTaThl IPEICTABICHBI 110 T0JIaM U3YUYCHUS

10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

1) copmuposeannocms npedcmasnenuti: O MeCT€ M 3HAYEHUHM OPraHUYECKOM XMMHHU B CHCTEME
€CTECTBEHHBIX HAyK M €€ POoJM B 00ECHEeUeHHH YCTOWYMBOIO PAa3BUTHUS YEJIOBEUECTBA: B PEIIEHUHM IPOOIEM
HKOJIOTUYECKOM, SHEpreTMYecKOM W MUILEBOM O€30MacHOCTH, B PA3BUTUM MEAMLMHBI, CO3/aHUM HOBBIX
MaTepHaloB, HOBBIX MCTOYHHKOB SHEPrHMHM, B OOECHEUCHHM palMOHAJIBHOIO NPUPOAONOIb30BAHUSA, B
(bopMHpPOBaHUN MHPOBO33PEHUS M OOLIEH KyJIbTyphl YellOBeKa, a TaKXe HSKOJOTHYecKH OOOCHOBAHHOTO
OTHOILEHUS K CBOEMY 3/10POBBIO U IPUPOJHOM CpeLE;

2) enadenue CUCTEMOW XUMHUECKUX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIOJAraloliue MOHATUS —
XUMHYECKHUI DJIEMEHT, aToM, SIAPO U AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIA, OCHOBHOE U
BO30YXK/IEHHOE COCTOSIHMA aroMa, TIMOpuau3alys aTOMHBIX OpOuTaneil, MOH, MOJEKyJla, BaJCHTHOCTH,
JIEKTPOOTPHUILIATEIBHOCTD, CTENIEHb OKHCICHMSI, XMMUYECKasl CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00bEM,
YIIEpOOHBIA  CKelleT, (yHKIHOHAIbHAs TpyNNa, paaukal, CTPyKTypHble (QOopMysbl  (pa3BEPHYTHIE,
COKpaIlléHHBbIE, CKEJIETHBIE), U30MEpHUs CTPYKTypHas M NPOCTPAHCTBEHHAs (Fe€OMETpUYEcKas, onmuyeckas),
M30MEpPBI, TOMOJIOTHYECKUM P, FOMOJIOTH, YIJIEBOJOPObI, KHCIOPOA- U a30TCOAEPIKALIME OPraHUYECKUE
COEMHEHMS, MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akoH [l M1 MenneneeBa, Teopusi cTpoeHus: opranuueckux Bemects A M bytieposa, 3akoH
COXPAaHEHHUsI MacChl BEILIECTB, 3aKOH COXPAHEHHWS W IPEBPALLEHUS SHEPrUU NPU XUMHUYECKUX DPEAKLUIX),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIINE B OCHOBE [IOHUMaHUS
IIPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHMX SIBJICHWM; NPEACTABICHUS O MEXaHM3MaX XMMHUYECKUX pEeaKLuH,



TEPMOJUHAMUYECKUX U KUHETHUYECKHUX 3aKOHOMEPHOCTSIX WX MPOTEKaHWs, O B3aHUMHOM BJIMSHUM aTOMOB U
TPYIIl aTOMOB B MOJIEKYyJiax (MHIYKTHBHBIH ©u Me30MepHbId dddexTh, opueHtantel | u Il pona);
(akToNOrMUecKue CBEJCHHS O CBOWCTBAX, COCTaBe, MOJYYCHUH M O€30MacCHOM HUCIOJIb30BaHUU BAKHEUIITUX
OpPraHMYECKUX BEUIECTB B OBITY M TPAKTHUYECKON IEATEIHHOCTH YEJOBEKa, OOIIMX HAYYHBIX MPHHIIUIIAX
XMMUYECKOT0 IPOU3BOJCTBA (HAa MPUMEpE MPOU3BOJICTBA METAHOIIA, TIEpepadOTKU HEPTH);

3) cgopmuposannocmv ymeHuil: 6biA61Amb XapaKTEpPHbIE NPU3HAKM TOHATUH, ycmanaéiueams WX
B3alMOCBS3b, UCNOIb306aMb COOTBETCTBYIOIIME MOHITHS NpPU OMUCAHHHM COCTaBa, CTPOCHHS M CBOMCTB
OPraHNYEeCKUX COCTUHECHU;

4) cipopmuposannocmos ymeHutl: UCNOIb306aMb XUMUUECKYI0 CUMBOJIMKY ISl COCTABIIEHUSI MOJIEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (OpPMYyJ OpraHMYECKHUX BEIIECTB; COCMABIAMb
YpaBHEHHSI XUMHUUYECKUX PEAKIMA M PACKPBIBATh UX CYIIHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX pEaKIui
MOCPEACTBOM COCTaBJICHHUS JJICKTPOHHOTO OallaHCca OSTUX pEakIuil; peakiuii HOHHOrO oOMeHa IyTéM
COCTaBJICHUS] WX TOJHBIX M COKpAIIEHHBIX HWOHHBIX YpPaBHEHWH; u3comasiuéams MOJCINA MOJEKYI
OpPraHUYECKUX BEIIECTB I WIUTIOCTPAIIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

5) cpopmuposarnnocmo ymeHuil: ycmanasiuéams MPUHAAIICKHOCTh U3yUEHHBIX OPraHUYECKUX BEIIECTB IO
UX COCTaBy M CTPOEHHUIO K OIpeneaEHHOMY KIAcCy/TpyIe COeAUHEHWH, oOasamb UM Ha3BaHHUS 110
cuctematnyeckori HomeHknatype (IUPAC) wu npueooums TpuBHaIbHBIE Ha3BaHHUS IS  OTIEIBHBIX
Mpe/ICTaBUTENeH OpPraHWYeCKUX BEIIEeCTB (ITHIJICH, aleTWJICH, TOJYOJ, TJUUEPUH, STUJICHIJIMKOIb, (EeHOI,
dbopManbaeTu, aneTalbIeTul, alleTOH, MypaBbHHAS KHUCIIOTA, YKCYCHAash KHUCJIOTa, CTEapUHOBAsI, OJICUHOBAS,
MaTbMUTHHOBAsI KUCIIOTHI, TIUIUH, alaHWH, MalbT0o3a, (PPyKTO3a, aHWUIIUH, AUBHHUI, WU3OMPEH, XJIOPOMPEH,
CTUPOJI U A );

6) cpopmuposannocme ymenus onpedenamsv BUI XUMUYECKOH CBSI3M B OPraHMYECKHX COCTUHEHHUSX
(xoBaJIeHTHas! 1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

7) cpopmuposannocms ymenuss npuMeHsAms MOJIOXKEHUS TEOPUU CTPOEHMSI OpraHMveckux BemectB A M
ByTtneposa 15t 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

8) chopmuposannocms ymeHul xapakmepuzoeams COCTaB, CTpOEHUE, GU3NUECKUE U XMMUYECKHE CBONCTBA
TUMUYHBIX TPEICTaBUTENEH pa3INYHbIX KJIAaCCOB OPraHMYECKHUX BEUIECTB: aJIKAaHOB, IIMKJIOAIKAHOB, aJIKEHOB,
QJIKaINCHOB, aJIKHHOB, aPOMATHYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, albIACTHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT,
MIPOCTHIX U CIIOKHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUN U aMUHOB, aMHHOKHCIIOT, OEITKOB, YTIEBOIOB (MOHO-,
IM- W TOJHMCAaXapHIOB);  WIOCMPUPOBAmMs TEHETUYECKYI0 CBSI3b  MEXKIYy HUMH  ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

9) copmuposannocms ymenus noomeepxcoamv Ha KOHKPETHBIX IpHUMeEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKHX COEIWHEHUN OT KPATHOCTH M THUIMA KOBAJIEHTHOWMCBS3U (G- U T-
CBSI3M), B3aUMHOT'O BJIMSIHUSI aTOMOB U TPYIIT aTOMOB B MOJIEKYJax;

10) c@opmuposannocme ymenus xapaxkmepuzoséamv WCTOYHUKUA YTIEBOJIOPOIHOTO ChIpbi (HE(TH,
MIPUPOJIHBIN ra3, yroiib), ClIOCOOBI €ro MepepaboTKH U MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB MepepadOTKy;

11) cpopmuposannocms BAageHHs] CHUCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJAX IMO3HAHUS —
HAOIIOICHUH, U3MEPEHUH, MOJICITUPOBAHUH, IKCIIEPUMEHTE (peaTbHOM M MBICICHHOM) U YMEHUSI MPUMEHSTh
3TH 3HAHUS; CHOPMUPOBAHHOCMb YMEHUS NpUMeHsmb OCHOBHBIC ONEPALMU MBICIUTEIILHONW AEATEIbHOCTH —
aHaJlu3 U CHHTE3, CPaBHEHME, 0000IIeHHE, CUCTEMAaTU3alINIO, BbISIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBSI3eH —
JUIS U3YYEHHS] CBOMCTB BEIIECTB U XMMHUECKUX PEaKIINii;

12) cdhopmuposannocms ymenuii: 6viA61amb B3aUMOCBA3b XUMHYECKHX 3HAHUM C TMOHATUSAMU H
MPEICTaBICHUSIMU JIPYTHUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JUIsl O0jiee OCO3HAHHOTO MOHUMAHHS CYIIHOCTH
MaTepHabHOTO €IUHCTBA MUPA; UCHOIb306aMb CUCTEMHBIE 3HAHUS IO OPraHMYECKOW XUMHHM JIJIs1 OOBSICHEHUS
Y TIPOTHO3UPOBAHMSI SIBIICHUH, HIMEIOIINUX €CTECTBEHHO-HAYYHYIO IPUPOY;

13) cpopmuposannocms ymenuil: TPOBOAWTH PACUYEThl 1O XUMHUYECKHUM (GOpMyliaM U YPaBHEHUSM
XUMHYECKHUX PEAKIUi ¢ UCIONIh30BaHHEM (U3MUYECKUX BEIHUMH (Macca, 00BEM ra3oB, KOJIHMUECTBO BEIIECTBA),
XapaKTepU3YIOIINX BEIIeCTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI IO HAXOXKICHUIO XUMUYECKOU (HOPMYITBI



BELIECTBA MO H3BECTHBIM MAaCCOBBIM JOJISIM XUMHYECKHX 3JIEMEHTOB, MPOAYKTaM CrOpaHHs, MJIOTHOCTH
ra3000pa3HBIX BEIIECTB;

14) cgopmuposannocmv  ymenuli: NPOSHO3UPOBAMb, AHATUZUPOBAMb W OYeHU8ams € TIO3ULUN
HKOJIOTUYECKOM 0e30IacHOCTH MOCHEACTBUS OBITOBOM M TMPOM3BOJCTBEHHOW JEATENBHOCTH YEIOBEKa,
CBSI3aHHOU C TIepepaboTKO# BEIIECTB; UCHOIb306aMb TIOTYUYCHHBIC 3HAHUS JJIsI IPUHATHS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYAIIUSIX, CBI3aHHBIX C XUMUEH;

15) cpopmuposannocmo ymenuii: camocmosamenvbHo nAAHUPOBAMb U NPOBOOUMb XUMUUECKUM SKCTIEPUMEHT
(moy4yeHue ¥ U3yuyeHue CBOMCTB OPraHMYECKUX BEIIECTB, KAU€CTBEHHBIE PEAKIIUU YIIIEBOJAOPOIOB Pa3IUYHbBIX
KJIACCOB M KHCJIOPOJCOAEPXKALIUX OPraHWYeCKUX BEIIECTB, pEIICHHE OSKCIEPUMEHTAIbHBIX 3343y [0
pacro3HaBaHUIO OPTAaHUYECKHUX BEIIECTB) ¢ COOJIFOACHUEM TpaBUJI O€30MacHOr0 OOpalleHHs C BEIIECTBAMU U
nabopaTopHbIM 000pYyIOBaHUEM, opmyauposams UENb UCCICIOBAHUSA, npedcmasiams B pa3nudHol (opme
PE3yNIbTAThl SKCIIEPUMEHTA, AHATUZUPOBAMb U OYEHUBAMb UX TOCTOBEPHOCTD;

16) chopmuposannocmov ymenuii: cobarodams MpaBUIIa SKOJOTHIECKH IIEIECO00PA3HOTO MOBEACHUS B OBITY
U TPYIOBOM JAEATENBHOCTH B LEJAX COXPAHEHHUS CBOETO 3J0pPOBbSA, OKPYXKAIOIIEH NPUPOAHOW Cpeabl U
JNOCTUXKEHHUSI €€ YCTOMUMBOTO pa3BUTHS, OCO3HABAMb OINACHOCTh TOKCHYECKOrO JEWCTBUS Ha JKUBBHIE
OpraHU3MBbl OINpPEAENEHHBIX OpPraHWYEeCKUX BEUIECTB, MOHUMas cwmbica mnokasarens I[IJK; awnanuzuposams
11e71eco00pa3HOCTh NMPUMEHEHHS] OPTaHWYECKUX BEIIECTB B IMPOMBIIIJIEHHOCTH M B OBITY C TOYKH 3pEHUS
COOTHOIIEHUS PUCK-TIOJIB3a;

17) cpopmuposannocmos ymenuii: ocyujecmsnsimes UEICHANPABICHHBIA OUCK XUMUYECKOW MH(POpMAIUK B
pa3NMYHBIX MCTOYHWKAX (HayuHas U ydeOHO-Hay4Has nuteparypa, CMU, VHTEpHET U Op ), KPUTUUYECKU
aHAIU3UpPOBamMy XUMHUUYECKYI0 WHGOpMALUIO, nepepabamviéams €€ W UCNOIb306aMb B COOTBETCTBHH C
MOCTaBJICHHOW yueOHO 3amaueit

11 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOCHUA Kypca «O01as 1 HeopraHndeckasi XuMHUs» OTPaskaroT:

1) cgopmuposannocms npeocmasnenuy: O MaTepUaTbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSX H
MMO3HABAEMOCTH SBJIEHUN MPHUPOJIBI; O MECTE U 3HAYCHHH XMMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€ poJd B
o0ecreueHn YCTOMYHMBOTO pPAa3BUTHSI, B PEIICHWU MPOOJIEM SKOJOTUYECKOW, YHEPTeTHUUECKOW W THINEBON
0€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3/JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB JHEPIHH, B
o0ecreueHnr PalMOHAIBHOTO MPUPOJIONONIB30BaHMs, B (DOPMUPOBAHUHA MHUPOBO33PEHUSI M OOIIEH KyIbTYpHI
YeNIOBEKa, a TAKIKE DKOJIOTMUECKA 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHON cpelie;

2) cghopmuposannocms 6nadenus CUCTEMON XUMHUYECKUX 3HAHUN, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATralolie
MOHATHSI — XMMHMUYECKUN 3JIEMEHT, aToM, SIIPO aToMa, M30TOIIbl, 3JEKTpOHHAas 000104YKa aTtoma, s-, p-, d-
aTOMHBIC OpOUTANIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMa, THOpHUIU3AIMs aTOMHBIX OpOWTaseH, HOH,
MOJIEKyJa, BaJIEHTHOCTb, AJIEKTPOOTPHULIATEIHHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKas CBS3b (KOBaJIEHTHa,
WOHHAsl, MeTaJUIMYecKas, BOJOpOJHAs), KpHUCTAIUIMYECKas peuiéTka, XHMHUYecKas peaklus, pacTBop,
AJEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOJUTHYECKAsT JTUCCOIMAIUs, CTENEeHb JUCCOLMAIMU, BOJAOPOIHBIN
MOKa3aTelb, OKUCIUTEIh, BOCCTAHOBUTENb, TEIUIOBON (()EKT XMMUYECKON peakluu, CKOPOCTh XUMHUYECKOMN
peakiny, XUMUYECKOE pABHOBECHE; TEOPUHU M 3aKOHBI (TEOpHUSl BJIEKTPOJUTHUUECKOW JAMCCOLUALINH,
nepuoanueckuid 3akoH JI W MengeneeBa, 3aKOH COXpaHEHHs] MacChl BELIECTB, 3aKOH COXPAHEHHUS U
MpEeBpalleHUs] JHEPruM MpU XUMHYECKHX pEaKIUsiX, 3aKOH TIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH
JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMHUU, MUPOBO33PEHUECKUE 3HAHUS, JIeKalIHe
B OCHOBE NMOHUMAaHHS MPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBJICHUIl; COBPEMEHHbIE MPEICTaBICHUS O
CTPOCHHH BEIIECTBA Ha aTOMHOM, MOHHO-MOJIEKYJISPHOM M HaJMOJIEKYJSPHOM YpPOBHSX; MPEACTaBICHUS O
MEXaHM3MaX XUMHUYECKUX PEaKIUi, TEPMOAMHAMUYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS,
0 XMMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHUCTeMax; (PaKTOIOTHYECKHE CBEACHHS O CBOWCTBAX,
cocTaBe, MOJYYCHHH W O€30MacHOM HCIIOJIb30BAHUM BAKHEUIIUX HEOPTaHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JCSITENLHOCTH YeIIOBEKa, OOIINX HAYYHBIX MPUHIIUTIAX XHMHYECKOTO IIPOU3BOICTBA;



3) cpopmuposannocmv ymenuii. 6vlA6NAMbL XapaKTepHble MPU3HAKU MOHATHH, ycmauaeiugams WX
B3aUMOCBS3b, UCHOIB306aMb COOTBETCTBYIOIME MOHSATHS IMPU ONHWCAHUM HEOPTraHWYECKHUX BEIIECTB M HX
[IPEBPAILCHHUI;

4) chopmuposannocms ymenus ucnonb308ams XAMUUECKYIO CHMBOJIUKY JUTSL COCTaBJICHUS ()OPMYJI BEIIECCTB
U ypaBHEHUN XMMHYECKUX peakuuii; cucrtemarnueckyro HomeHknarypy (IUPAC) m TpuBuaibHble Ha3BaHUS
OTJENbHBIX BEIECTB;

5) cpopmuposannocme ymenus onpedensims BaICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX AJIEMEHTOB B
COCUHEHUSAX; BUJ XUMHYECKOM CBS3U (KOBaJIeHTHas, WOHHAs, METaJUIMYecKas, BOJOpPOAHAs); THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

6) cdhopmuposanrocms ymeHus 00vACHAMb 3aBUCUMOCTh CBOICTB BEIIECTB OT BHJIAa XMMHUYECKOH CBS3H U
TUNA KPHUCTAUIMYECKOM peméTkd, OOMEHHBI W JOHOPHO-aKIENTOPHBIA MEXaHW3Mbl O00pa30BaHUS
KOBAJICHTHOM CBS3U;

7) copmuposannocms ymenull: Kiaccuguyuposams: HEOPraHUYECKHE BEHIECTBA IO HUX COCTaBY;
XUMUYECKUE PEAKIMU MO PA3TUYHBIM IMPU3HAKaM (YUCIy U COCTaBYy pEarupyrolux BeELIECTB, TEIJIOBOMY
s deKTy peakluy, U3MEHEHHUIO CTENEHEH OKHCIIEHHSI AIIEMEHTOB, 00paTUMOCTH, YUaCTHIO KaTanu3aTopa u T I
); CaMOCTOSITENbHO @blOUpams OCHOBAaHUS M KPUTEpUU MJs KiIacCU(UKAMM HW3y4aeMbIX BEIIECTB U
XUMHYECKUX PEAKIIU;

8) cgopmuposannocmv ymenus packpvieams cmbvici Tepuoandeckoro 3akoHa J[ M MenneneeBa u
JIE€MOHCTPHPOBATD €r0 CUCTEMATU3UPYIOLIYI0, OObICHUTEIbHYIO U IIPOTHOCTHYECKYIO (PYHKITUH;

9) cpopmuposannocms ymenuii: xapakmepuzoeams 3IEKTPOHHOE CTPOCHUE aTOMOB U MOHOB XUMHUYECKUX
3JIEMEHTOB NepBOro — u4erBéproro nepuonoB Ilepuonnueckon cucremsl I I MenaeneeBa, HCHOJIb3Yys
MOHATHSI «IHEPTeTHUYECKUE YPOBHU», «IHEPreTUUYECKUE TMOIAYPOBHH», «S-, p-, d-aTOMHBIE OpOUTaImy,
«OCHOBHOE U BO30YXIEHHOE IHEPreTUUYECKHUE COCTOSHUS aTOMa»; 00bACHAMb 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XMMHUUYECKHX 3JIEMEHTOB M MX COEJUHEHHUH IO nepuojaM u rpymnmnam Ilepuogumyeckoii cucrtemst [ U
MenpeneeBa, BaJlleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS X AJIEKTPOHHBIX 000JI0YEK;

10) cghopmuposannocmo ymenuii: xapaxmepuzoéams (ONMUCHIBATH) 00IINEe XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB; n0OmMeEepicoams CYUIECTBOBAHUE TEHETUYECKOW CBSI3M MEXIy HEOpraHMYeCKUMU
BELIECTBAMU C TIOMOLIbIO0 YPABHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIUI;

11) cgopmuposannocmv ymenus packpvliéams cyuyHOCMb: OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUN
MIOCPEJICTBOM COCTaBJICHHS AJIEKTPOHHOrO OajaHCa H3THUX pEaKUWi; peakiuii HOHHOTO oOMeHa MyTEM
COCTABJICHMS MX IIOJHBIX UM COKpAICHHBIX MOHHBIX YPAaBHEHMM; peakUUd THUAPOJIM3A; PEAKLUN
KOMILIEKCOOOpa3oBaHus (Ha IPUMEPE TUAPOKCOKOMIUICKCOB ITUHKA U aTIOMUHHMS );

12) chopmuposannocms ymenus o6vacHAmMb 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX PEAKIIHi ¢ yuéToM
MX DHEPreTUYECKUX XAPAaKTEPUCTUK, XapaAKTEP U3MEHEHUsI CKOPOCTH XMMUYECKON PEAKLUU B 3aBUCUMOCTH OT
pa3nuyYHbIX (PAKTOPOB, a TaKXKE XapaKTep CMEIIEHUS XHUMHUYECKOTO DPAaBHOBECHS IOJ BIIMSHHUEM BHEUIHUX
BozaeiicTBuil (mpunuun Jle larense);

13) cgopmuposannocms ymenus xapakmepuszoéamv XUMHUYECKUE PEAKLUHU, JIEXKAllde B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYeHUS] CEePHOW KHUCJIOThI, aMMHaKa, OOIIMe Hay4dHble MNPHHIMIBI XUMHYECKHX
MIPOU3BOJICTB; 1€JIECO00Pa3HOCTh MPUMEHEHHUS HEOPraHWYECKHUX BEIIECTB B MPOMBIIUICHHOCTH M B OBITY C
TOYKH 3PEHUSI COOTHOILIECHHUS PUCK-TI0JIb34;

14) cghopmuposannocms 6r1adenusi CACTEMON 3HAHUM O METOJIaX HAYyYHOTO MTO3HAHUS SBJICHUN TIPUPOIBI —
HaOJIo/IeHNe, W3MEpeHue, MOJEIUPOBAHUE, HSKCIEPUMEHT (pealbHbIi U MBICICHHBIN), HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKax; YMEHUs NpuMeH:Ams 3TH 3HAHUS NIPU SKCIIEPUMEHTAIIbHOM HCCIIEOBAaHUU BEIIECTB U
111 OOBSICHEHUS! XUMUYECKUX SBJICHHUH, UMEIOIIUX MECTO B IPUPOJIE, TPAKTUYECKOM IEATEIbHOCTH YeIOBeKa U
B IIOBCEIHEBHOH KH3HU;

15) cgopmuposannocms ymenus 6viA61amb B3AUMOCBA3b XHUMHMYECKMX 3HAHMM C TOHATHAMU U
NPEJCTaBICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX MpPEIMETOB /s 0oyiee OCO3HAHHOTO TOHHUMAHUS
MaTepuaIbHOTO €AMHCTBA MUPA;



16) cgopmuposannocms ymenus npoeooums pacuémul. C WCIOJIBb30BAHHUEM IOHSATUN «MaccoBas J0JIs
BElIECTBA B PacTBOpE» M «MOJSpHAas KOHIIEHTpAIMs»; MacChl BellecTBa WM 00bEMa raza mo HM3BECTHOMY
KOJINYECTBY BEILECTBA, MACCE WM 00BEMY OJHOTO M3 YUACTBYIOUIMX B PEAKIMH BEILECTB; TEIJIOBOTO Y deKTa
peaKIyy; 3HAYEeHUs BOJOPOIHOIO IIOKa3aTellsi PAacTBOPOB KHUCIOT W INENOYEH C HW3BECTHOW CTENEHBIO
JMCCOIMaluM; Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTa PEaKIMU, €CIM OJJHO M3 UCXOAHBIX BEIIECTB
JaHO B BHJIE PACTBOpa C OINpeNeJEHHONW MaccOBOH Joiel pacTBOPEHHOIO BELIECTBA WM JIaHO B U30BITKE
(MMeeT MpUMECH ); TOJTH BBIXO/1a MPOAYKTa PEaKIuu; 00bEMHBIX OTHOIIICHHUH T'a30B;

17) cpopmuposannocmo ymenuii: camocmosamenbHo HAAHUPOBAMb U NPOBOOUMb XUMUUECKUM SKCTIEPUMEHT
(mpoBeneHUEe peakuii HOHHOTO OOMEHa; MOATBEPKICHIE KaUueCTBEHHOTO COCTaBa HEOPTaHMUECKUX BEIECTB;
OTIpe/ieNIeHUE CPEeIbl PACTBOPOB BEILIECTB C MOMOIIBIO MHAUKATOPOB; U3yUYE€HUE BIUSHUS Pa3INUHbIX (PaKTOpPOB
HAa CKOpPOCTh XHMHYECKOH peaklHUy; pEelIeHHE OHKCIEePUMEHTAIBHBIX 3aJad Mo TemaMm «Meramiby u
«Hewmeramnel») ¢ coOnrofeHneM MpaBuil 0e30MacHOro OOpalieHHs C BEIIeCTBAMH U J1a0OpaTOPHBIM
o0opyaoBaHUuEM, Gopmyrupoéams 1ENb WCCIEAOBAHUSA, npedcmasisims B pa3IUyHONW (opMe pe3ynbTaThl
SKCIEPUMEHTA, AHAIUZUPOBAMb U OYEHUBAMb UX TOCTOBEPHOCTH;

18) cgopmuposannocms  ymenun: cobaro0amv npasuia TOAB30BAHHS XUMHUYECKOHW TIMOCYAOH |
1abopaTopHbIM  00Opy/IOBaHUEM, OOpalleHHss C BeUIeCTBAMH B COOTBETCTBUM C HWHCTPYKUUSAMHU IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHMYECKUX OIMBITOB; SKOJOTMUYECKU IIeJIeCOO00pa3HOro MOBENEHUS B OBITY U
TPYJIOBOW JEATEIBHOCTH B IENSIX COXPAHEHMs] CBOErO 3J0POBbs, OKpY’Kalollel MNPUPOAHON cpelsl u
JOCTIDKEHUSI €€ YCTOMYMBOTO Ppa3BUTHUS; OCO3HA6AMb ONACHOCTh TOKCHYECKOTO JEHCTBHS Ha IKHUBBIE
OpTraHU3MBbI ONPE/IETEHHBIX HEOPIaHNYECKHUX BEIECTB, OHUMas cMbIch nokasarens [1/1K;

19) cghopmuposannocms ymenuii: ocywecmenims yeieHanpasieHusbill NOUCK XUMUIECKOW MHPOpMAIUU B
pa3IMYHBIX MCTOYHWKAX (HaydHas W ydeOHo-Hay4Has nuteparypa, CMU, VHTEpHET U 1p ), KPUTUYECKU
aHAnU3Upo8amb XUMHUYECKYI0 HH(POpMAIUIO, nepepabamvléams €€ W UCHOIb308amb B COOTBETCTBUU C
MTOCTaBJICHHON Y4eOHOM 3a/1auei.

COJAEPKXAHUE YYEBHOI'O ITIPEJJMETA «XUMMUSD»

10 KJTACC. OPTAHUYECKAS XMW

TeopeTnyeckue 0CHOBbI OPraHUYECKON XUMHHU

IIpenmer u 3HaueHHE OPraHUYECKOM XMMHUH, NPEJCTABIECHHNE O MHOTOOOpa3sul OPraHNYEeCKUX COEINHEHHH.
DNEeKTPOHHOE CTPOECHUE aTOMa YIJIEPOAA: OCHOBHOE M BO30YXIEHHOE COCTOSHHUS BaneHTHblE BO3MOXHOCTH
aToma yriiepoaa XUMHYecKas CBsI3b B OPraHMYECKUX COEAMHEHMUSAX Tumbl ruOpuIu3aiy aTOMHBIX OpOuTanei
yriaepoga MexaHuzMbl 00pa30BaHUS KOBAJEHTHOW CBSI3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN) THIBI
NEpeKpBhIBaHUS aTOMHBIX opOuTaneit; - u m-cBsisu OauHapHasi, ABOWHAs U TpoifHas cBsi3b CriocoObl pa3pbiBa
CBsi3ell B MOJIeKyJax opraHudeckux BemiectB [loHsTHe 0 cBOOOAHOM paaukaie, Hykieopuiae u 3ekTpoduie
Teopust crpoeHust oprannyeckux coeauHeHnii A M byTiepoBa 1 coBpeMEHHBIE MIPEACTABIEHUS O CTPYKTYpE
MOJIEKYJ1 3Ha4eHHUE TEOPUM CTPOCHMsI OPraHMUYECKUX COeTUHEHUH MOIEKyJspHble U CTPYKTYPHBIE (OPMYIIbI
CrpykTypHble (GOpMyJbl DPA3IMYHBIX BHJIOB: pa3BEPHyTas, COKpall€HHas, ckeineTHas WM3omepus Bunsl
U30MEPHUH: CTPYKTypHas, IPOCTPAaHCTBCHHAS OneKTpoHHbIE HPQPEKTHl B MOJIEKYJaX OPraHUYECKUX
COCTMHECHUH (MHIYKTUBHBIH M Me3oMepHbI 3ddekTor) IlpeacraBnenne o kmaccupUKAIMM OPraHUYECKHX
BEILIECTB ITonsarue 0 (byHKIMOHATIBHON rpymme I'omonorus I'omonorunueckue
psaabl CucremaTtnueckass HOMeHkinatypa opranudeckux coeauHeHuidl (IUPAC) u TpuBHanbHble Ha3BaHUS
OTHENbHBIX TpeacraButeneii OcobeHHOCTH W Kilaccu(uKanus OpraHuyYeckux peaknuii OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIIMHA B OPTAaHUYECKON XUMHHM DKCIEPUMEHTAIbHBIE METO/bl U3YyUEHUS BEILECTB U UX
IpEBpAaILEHH: 0O3HAKOMIIEHHE C 00pa3IlaMy OpPraHWYEeCKHX BEIIECTB U MaTepUalaMy Ha UX OCHOBE; OIBITHI 110



MPEBpPALICHUI0 OpPraHWYecKUX BEHIECTB IMPU HarpeBaHuu (IUIaBieHHe, OOyriauBaHHE W TOpPEHHue);
KOHCTPYUPOBaHUE MOJIEJIe MOJIEKYJI OPraHUYeCKIX BEUIECTB

Yraesonopoabl

Anxanbl ['oMonmoruueckuii psin ankaHoB, oOmas (opmyria, HOMEHKIATypa W U30MEpUs DJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJ allKaHOB, Sp3-TUOpUIN3aAIUs aTOMHBIX OpOWTaNel yriepona, G-CBS3b
Konghopmepvr Dusnueckre CBOWCTBA alKaHOB XWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKIMH 3aMEIICHUS,
M30MEepU3aIH, NeTHAPUPOBAHUS, HUKIU3ALUU, TUPOIN3a, KPEeKUHTa, TopeHus [lpedcmasnenue o mexanusme
peaxkyuil paouxaibHoz2o 3amewjenusi. Haxoxaenue B npupoje CrnocoObl MOTyYeHUsT U MPUMEHEHHE alIKaHOB
Huxnoankansl O6mIast popmyiia, HOMEHKIATypa U u3oMepuss OCOOCHHOCTH CTPOCHHS M XUMUUYECKHX CBONCTB
MaJbIX (IUKJIOTPOIaH, ITUKI00yTaH) M OOBIYHBIX (IIUKJIONEHTAH, IMKJIOTEKCAaH) IUKIoankaHoB CrocoObl
MOJIy4eHUST W TPUMEHEHHE IMKJIOATKAHOB AIKeHBI [ OMOIIOTMYECKHH psii amKkeHoB, oOmias ¢opmyna,
HOMEHKJIATypa DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKEHOB, Sp2-THOPUAN3AIIS aTOMHBIX
opOutaneit yriaepona, 6- u m-cBsi3u CTpyKTypHash U reoMeTpuueckas (yuc-mparc-) uzomepus Oundeckue
CBOMCTBA QJIKEHOB XMMHUYECKHE CBOMCTBA: PEAKLHUM IIPUCOCIAMHEHMs, 3aMEILUECHHUS B O-IOJIOXKCHHUE IIpU
JBOMHON CBSI3M, MOJUMEpPU3AIMM U OKHUCIEHUs [Ipedcmaenenue o mexaHusme peaxyuu 371eKmpopuibHO20
npucoeounenus. IlpaBuno MapkoBHukoBa KauecTBeHHBIC peakIiny Ha JBOMHYIO CBsI3b CIOCOOBI TIOTyYCHHS U
npuMeHeHue ankeHoB Aunkaauensl Kiaccudukanus —ankagueHoB — (CONMpsDKEHHbBIE, H30JIMPOBAHHbIE,
Kymyaupogantvle) OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB COMPSKEHHBIX AUEHOB, 1,2-
u 1,4-npucoenunenue Ilommmepusanus conpspk€HHBIX aueHOB CrmocoObl TONyYeHUsS H TPUMEHEHUE
aNKaIueHOB AJIKMHBI [OMONOTMYECKUI ps ankuHOB, oO0mmas Qopmyna, HOMEHKJIATypa WU H30MEpHS
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AIKUHOB, Sp-TUOpHUIU3AlMs aTOMHBIX OpOUTamei
yriepoja. Pu3ndeckre CBOMCTBA aJKMHOB XHMMHUYECKHE CBOMCTBA: PEAKUUU NMPUCOCIUHEHUS, JTUMEPU3ALUN U
TpUMepu3aluu, OKHucieHuss KucioTHele CBOMCTBA aJKWHOB, HUMEIOUIMX KOHIIEBYIO TPOWHYIO CBS3b
KadecTtBeHHbIe peaknuu Ha TpOHYIO CB3b CrnocoOBl MONYYEHUS W MPUMEHEHUE aJIKWHOB ApPOMATHYECKHE
yriieBosiopoasl  (apensl) ['omosornueckuii psig apeHoB, o6Omias (Gopmyia, HOMEHKJIATypa W H30MEpHUs
DNEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3ona [llpasuno apomamuunocmu, npumepbl
apomamuyeckux coeouneruti. DOU3NUECKHE CBOWCTBA apeHOB XHWMHUUYECKHE CBOWCTBA OCEH307a M €ro
TOMOJIOTOB: pEaKIMK 3aMElICHHs B OCH30JILHOM KOJbIIE W YIJIEBOAOPOJHOM pajavKale, peaKiuu
MIPUCOCTUHEHHUS, OKHUCIEHUE TOMOJIOTOB OeH3ona [Ipedcmasnenue o mexamuzme peakyuu 31eKmpopuibHO2o
3amewenus. IlpencraBiaenne 006 OpUEHTHPYIOIIEM ACHCTBUH 3aMeCTUTENEH B OCH30JbHOM KOJIbLIE HA IPUMEpE
QIKWIBHBIX PAJUKAIOB, KapOOKCWIBHOW, THUIPOKCUIBHOW, aMHHO- M HHUTPOTPYIIIBI, aTOMOB TaJOTE€HOB
Oco0EHHOCTH XMUMHYECKUX CBOMCTB ctupona [lomumepusamus crupona CriocoObl MOTydeHUs U TPUMEHEHNE
apoMaThdeckux yrieBoaoponoB [lpupoxnsiii ra3 [lonytasie HedTsHbIe Tazbl Hedth M €€ mpoucxoxaeHue
Kamennsiii yroas u mpoayktel ero mepepadotku CrocoObl mepepaboTKu HEPTH: TEPEeroHKa, KPEKHHT
(TepMuueckuii, KaTanTUTHIYeCKuil), pudopmunr, nupomn3 [IpoaykTel mepepaboTku HeDTH, KX TMPUMEHEHUE B
MPOMBINIJICHHOCTH W B ObITy ['eHeTmdeckas CBSI3b MEXKAY pPa3IMYHBIMUA KIJIACCaMH  YTJIEBOJAOPOJIOB
DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIJIEBOAOPONOB Peakuuu 3amenieHust rajoreHa Ha
TUIPOKCOTPYIILY, HUMPOSPYANY, YUAHOSPYRNY, amunocpynny JlecTBUE Ha TaJOreHIIPOU3BOIHBIE BOAHOIO U
CIIMPTOBOI0 pacTBopa WIENOYM B3auMoAeciCTBUE IUTaJIONCHAJIKAHOB C MarHueM U LHMHKOM [lonamue o
Memanioopeanuyeckux coeourenusx VIcronb3oBaHue rajJloreHIIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE
U TIPU CUHTE3€ OPTaHUYECKUX BEIIECTB DKCIEPUMEHTAIbHBIE METO/Ibl M3YUYEHHUSI BEIIECTB U UX MPEBPALCHUI:
u3ydeHue (U3NYECKUX CBOMCTB YTIJIEBOJOPOAOB (PaCTBOPUMOCTDH), KAaUECTBEHHBIX pEaKUUW YIJIEBOAOPOJIOB
pa3IMuYHBIX KjaccoB (oOecuBeunBaHWe OpOMHON WM HOAHON BOJBI, pacTBOpa IEpMaHraHaTa Kauus,
B3aMIMOJICHICTBUE alleTWJICHa C aMMHUadHbIM pacTBOpoM okcuma cepedpa(l)); kadecTBeHHOE OOHApyKEHUE
yriiepoia M BOAOPOJA B OPraHUYECKHX BELIECTBAX; IMOJYYEHHE OTUJIEHA M H3YyUYEHHE €ro CBOMCTB;
o3HaKomiieHHe ¢ Kosueknmsimu «HedpTts» U «Yromp», ¢ oOpa3iamMu ImiIacTMacc, KaydyKOB M PE3UHBI,
MOJEIIMPOBAHNE MOJIEKYJI YTJIEBOJOPOAOB U raJIOT€HITPOU3BOAHBIX YTIEBOAOPOIOB

Kucnopoacoaepxamniue oprannyeckue coeANHEHUs



[Ipenenpubie omHoaToMHble cnupThl CTpoeHue MoJjieKyn (Ha TMpUMEpe MeTaHolla W 3TaHoJa)
I'omonornueckuii psig, obOmas (opmyna, u3oMepus, HOMEHKIaTypa W kiaccudukanus Dusnueckue 28
[TpumepHas pabouasi mporpaMma CBONCTBa MPEAETbHBIX OJHOATOMHBIX CIIUPTOB BOAOpOIHBIC CBSI3M MEXITY
MOJIEKYJlaMH  CHUPTOB XHMMHYECKHE CBOWCTBA: pEaKIHUH 3aMEIICHUs, JCTHApATAllH, OKHCICHUS,
B3aMMO/ICHCTBUE C OPraHUYECKHUMH U HEOPTaHMYECKUMHU KUCIoTaMu KauecTBeHHas peakiusi Ha OJJHOATOMHBIE
cnupthl JleiicTBUe 3TaHOJNIa W METaHOJAa Ha oOpraHm3M uyenoBeka CHocoObl MOMY4YEHHS W MPUMEHEHHE
olHOaTOMHBIX cnuptoB I[IpocThie 3¢upsl, HOMeHkiIaTypa U uzoMepus OcoOeHHOCTH (UBUYECKUX H
XUMHUYECKUX CBOMCTB MHOTOaTOMHBIE CIIUPTBHI — JTUJICHTIUKONb U TIHUepuH Puznyeckue M XUMUYECKUE
CBOMCTBA: peaKIMM 3aMEIICHMs, B3aUMOJEWUCTBHE C OPraHWYeCKUMU U HEOPraHMYECKHUMH KHCIOTaMH,
KauecTBEHHAasl peaklys Ha MHOTOATOMHBIE CIUPTHI [Ipedcmasnenue 0 mexanuzme peaxyuti HyK1eopuibHo20
3amewjenus. JleficTBue Ha opraHu3M udenoBeka CriocoObl MOyd4eHUs] ¥ MPUMEHEHHE MHOTOATOMHBIX CIIMPTOB
®enon CTpoeHNE MOJIEKYJIIbI, B3AUMHOE BIMSIHAE THAPOKCOTPYIIIBI U OCH30IBHOTO siyipa Pu3nueckue CBOMCTBa
¢denona OcobeHHOCTH XMMUYECKHX CBOMCTB (eHona KauecTBenHble peakiuu Ha heHon TOKCUYHOCTH (eHoa
CrniocoOb1 monmyyenus: u npumenenue ¢penona Oenondopmanpaeruanas cmona KapooHMIbHbIE COSTUHEHUS —
aJbJIErH/Ibl ¥ KETOHBI DJIEKTPOHHOE CTpOeHHE KapOOHWIbHON rpynmbl ['oMonornueckue psabl aabAETUIOB U
KETOHOB, o0mast ¢opMyna, HU30Mepusi U HOMeHKiarypa Dusuyeckue CBOMCTBA allbJETHJIOB U KETOHOB
XUMUYECKHE CBOMCTBA allbJIETWOB M KETOHOB: PEAaKIMHU MpHCOeAuHeHUs [Ipedcmasnenue o mexanusme
peaxkyuil Hyk1eoguivho2o npucoeourenus OKHUCICHUE albJETHA0B, KaUeCTBEHHBIE PEAKIMM Ha ajbIeTHIbl
CriocoObl moNTyueHHs] W TPUMEHEHHUE albJeruJoB U KeTOHOB. OIHOOCHOBHBIE TNpeAeibHBbIE KapOOHOBBIE
KucnoTel OCOOCHHOCTH CTPOEHUSI MOJEKYN KapOOHOBBIX KHCIOT M3omepus u HOMeHKIarypa Dundeckue
CBOMCTBA OJHOOCHOBHBIX TIPEIEIIbHBIX KAapOOHOBBIX KHUCIOT BOIOpOAHBIE CBSI3U MEXKIYy MOJICKYJIaMH
KapOOHOBBIX KHCJIOT XHMHYECKHE CBOWMCTBA: KHCIOTHBIE CBOWCTBA, pEakius JTepUPUKALNU, PEAKIUU C
y4acTHEM YTIEBOAOPOIHOTO pagukania OcoOOEHHOCTH CBONCTB MypaBbUHON KUCIOTHI [IoHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX JdUpax, aHeuopuodax, 2an02eHaHeuopuoax, amuoax, HUMpUIax.
MHoroo6pa3ue kapOoHOBBIX KHCIOT (OCOOCHHOCTH CBOWCTB HEMPEICTBHBIX M apOMATHYECKUX KapOOHOBBIX
KHCIIOT, TUKAapOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT [IpencTaBuTenn BrICHIMX KapOOHOBBIX KUCIIOT:
CTeapuHOBasi, MAJIbMUTHUHOBAS, OJICMHOBAs, JIUHONE8As, JUHONEHO08as KUCIOThl CHocoObl MONy4eHUs H
pUMEHEHHE KapOOHOBBIX KucIOT CioxHble 3upsl ['omonorndyeckuii psa, obmas (opmyna, u3oMepus U
HOMEHKIaTypa PDu3nueckue M XUMHUYECKHE CBOMCTBA: THAPOIM3 B KHUCIOH M 1IenouHoil cpene JKupbl
Crpoenue, pu3znveckre 1 XUMHUUECKUE CBOMCTBA KUPOB: TUAPOIU3 B KUCIOHN U 1ienoyHoi cpeae OcoOeHHOCTH
CBOMCTB JKHPOB, COJEPKAIIMX OCTATKH HEMPEISNbHBIX KXUPHBIX KUCIOT JKupbl B mpupoje Mpuid Kak cond
BBICIITNX KapOOHOBBIX KHCIIOT, UX MooIiee nerctBue [louamue o cunmemudeckux morowux cpeocmesax (CMC).
OO6mrast  xapaktepuctuka yrieBogoB Kiaccudukamuss yriaeBogoB (MOHO-, OU- U TOJHCAXapHIbl)
Monocaxapupl: TIOKO3a, (PpyKTO3a, earakmosa, pubosa, oOesokcupubosa DU3NYECKHe CBONCTBA U
HaxoxjaeHue B mpuponae Dorocunres Onmuueckas uzomepus. Konvuamo-yennas maymomepus na npumepe
MOJEKYIbl 2TI0K03bL, NpoeKyuu Xeyopca o- u B-anomepsvi 2nioko3bi XUMUUECKUE CBOMCTBA IIIOKO3BI: PEAKLIUH C
y4acTHEM CIUPTOBBIX U albACTUIHON IPYII, CIUPTOBOE U MOJOYHOKHCIIOE OpoxkeHue [IpuMeHeHne TIII0KO036I,
e€ 3HAUGHHE B IKU3ZHEAEATENIbHOCTH opranu3dMa Jlucaxapunpl: caxapo3a, MajlbTo3a U JAKMOo3a
BoccranaBnuBaromye 1 HeBOCCTaHABIMBAIONINE nucaxapuabl [ uaponu3 aucaxapunoB HaxoxaeHue B mpupoe
u npumeHenue I[lonmucaxapuapl: Kpaxmai, TIHKOTeH U Ieitono3a CTpoeHre MaKpOMOJIEKYJ Kpaxmala,
IVIMKOTE€HA M LEJUTH0I03bl PU3HYEeCKUe CBOKMCTBA KpaxMmaia M LEJUII0J03bl XUMUYECKHME CBOMCTBA Kpaxmala:
TUIPOJIN3, KaUeCTBEHHAs PEeaKIys ¢ H0JI0M XUMHUECKHE CBOMCTBA LEJUTIONO03bL: THIPOJIN3, OTyUYeHHE 3QUpOB
uemtono3sl [loHATHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK). DKCHEpUMEHTAlbHbIE
METO/bl U3yUEHHUsI BEIIECTB U UX MPEBPAIICHUI: paCTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICICTBUE
ATAHOJIa C HATPUEM, OKHUCJIEHHE STUJIOBOTO CIHUpPTAa B albJErHj] Ha PACKAIEHHOW MEIHOW IPOBOJIOKE;
OKHUCJICHHE OJTHJIOBOTO CIUPTa JIUXPOMATOM Kajus (BO3MOXHO HCIOJB30BaHHWE BUICOMATEPUATIOB);
KaueCTBEHHBIC PEAKIMU Ha anpAeruabl (¢ ruapokcuaom auammuHcepeOpa(l) m ruapoxcuaom memu(Il));
peakuus rauuepuHa c rugpokcuaoMm Menu(ll); xumuyeckue CBOWCTBa pacTBOpa YKCYCHOW KHCIIOTHI,



B3aUMOJICHCTBHE pacTBOpa ITIOKO3bI ¢ ruapokcuaoM meau(1l); B3anmoeiicTBre Kpaxmana ¢ HOJIOM; pelieHne
AKCIIEPUMEHTAIBHBIX 3a7a4 o TeMaM «CrupThl U enosb «KapOoHoBbie KUCIOTH ClI0XKHbBIE 3(PUPBD»

A3oTcoaepxaiyue OpraHudecKne coeJMHeHus

AMUHBI — OpraHMuYecKHe TPOU3BOAHBIE ammuaka Kiaccupukanus amMuHOB: anudaTUYeCKue U
apoMaTHYeCKHe; TEepBUYHBbIC, BTOpUYHBIE U TpeTuuHble CTpoeHue Molekyn, obmas (opmyrna, uomepus,
HOMEHKJIATypa U (hU3HUecKre cBOWCTBa XMUMHUECKOE CBOMCTBA amn(aTHYeCKHX aMUHOB: OCHOBHBIC CBOWCTBA,
ANKWJIMPOBAHUE, B3AUMOJICHCTBHE MEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTON Conu ankuiaaMMOHUs AHWIMH
— MPEICTaBUTENb aMHUHOB apomaTudeckoro psaa CtpoeHue aHwivHA B3anmHOe BIMsSIHME Tpynn aTOMOB B
Moliekyie aHuinHa OCOOEHHOCTH XUMHUYECKHX CBOWCTB aHWIMHA KadecTBeHHbIE peaklMM Ha aHWIUH
CrocoObl moNy4eHHs W TpUMeHeHue anudaruyeckux amMuHOB I[lonmyueHue aHuIMHA M3 HUTPOOEH307a
Amunokuciotrsl Homenknatypa u uzomepust OTAelbHbIE MPEACTABUTENN (-aMUHOKHUCIIOT: TJIUIMH, aJlaHWH,
Genunananum, cepun, eIYmamuHo8as KUCIoma, iu3ut, yucmeurn Onmuyeckas usomepus amunoxuciom: D- u L-
amunoxuciomol OU3NYECKUEe CBOWCTBA aMUHOKHUCIOT XHUMHUYECKHUE CBOMCTBA aMHUHOKHCIIOT KaK aM(pOTEPHBIX
OpPraHMYECKUX COCIMHEHUH, peakius IMOJUKOHICHCAUNHU, O0pa30BaHWE MENTUIHOW CBsI3M buomornyeckoe
3HauYeHHEe aMUHOKWCIOT CHHTE3 M THApoJn3 nenTuaoB benku kak npupoansie nonumeps! [lepBuuHas,
BTOpUYHAs U TpETUYHas CTPyKTypa OenkoB XHMHUECKHE CBOMCTBA OEJIKOB: THUIPOJIM3, JEHATypauus,
KauecTBEHHbIE peakuuu Ha Oenku [lonamue 00 azomcodepircawux 2emepoyuKIUYecKUX COeOUHEHUsX.
Tupumuounossie u nypunogvle ocnosanus. Hyxneunosvie kuciomol: cocmas, cmpoenue u OUoI02u4ecKast poib.
DKCIepUMEHTANIbHBIE METOAbl W3YYCHHsI BEIIECTB W WX TPEBpAIICHUIN: pacTBOpEHUE OETKOB B BOJC;
JeHaTypanusi OSJIKOB NP HArPEBAHUU; [[BETHBIC PEAKIIMHM Ha OCNKH; pPelleHUe dKCIIEPUMEHTAIBHBIX 33a4 IO
TeMaM «A30TcojepXkallue OpraHuyecKhe CcoelIuHeHHs» U «Pacmo3HaBaHuWe OpPraHUYECKUX COCAMHEHUIN
BricokomosiekyJIsipHbIE COeTUHEHH S

OCHOBHBIE TIOHATUSL XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJUMEPHU3ALNN, CPEaHA MOJeKysipHas Macca OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUII — TOoNMMepu3alus W TOoJuKOHAeHcauus [Ilpedcmaenenue o cmepeopecyiapHOCmMU U
HAOMOIEKYIAPHOU CMPYKmMype HOAUMEPO8, 3A8UCUMOCHb CEOUCME HNOIUMEPOE OM UX MOJEKYIAPHO2O U
HaomonexynaprHoeo cmpoenusi Ilomumepnble wmarepuansl Ilmactmaccsl  (HOMUATHIICH, MOJIUIPOMUIIEH,
MOJIMBUHUIIXJIOPU,  TOJUCTHPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI, TMOJMAITUICHTEepedTaNaT)
Yrunmmzanust U mepepaboTKa IIacTHKa DIJIACTOMEPBI: HATypalbHBIA KaydyK, CHHTETUYECKUE KaydyKd
(OyTamMeHOBBIN, XJIOPOMPEHOBBINA, W3OMPEHOBBIA) M cunuxkoxsl Pesnna BonokHa: HaTypanbHbIE (XJIOMOK,
IIepPCTh, MENK), HICKYCCTBEHHBIC (BUCKO3a, allETAaTHOE BOJIOKHO), CHHTETHUYECKUE (KAanpoH U JiaBcaH) [lonumepol
cneyuanbHo20 HasHauyeHus: (meghioH, Keeunap, 1eKmponpogoosujue noaumepsl, duopasiazaemvle nOIUMEpPHL)
DKClepUMEHTAIbHBIE METO/bl HM3yUY€HHUs BEIIECTB M UX TMpeBpallleHUud: O3HAKOMIJIEHHE C o0pa3iamu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB; PEIICHHE IKCIEPUMEHTAIBHBIX 331a4 0 TEME
«Pacno3HaBaHue MIacTMacc U BOJIOKOH

Pacuémmnuwie 3a0auu

HaxoxmeHne MOJeKyIsspHOW (OPMYIJIBI OpPraHUYECKOrO COSAMHEHHs M0 MAaCCOBBIM JIOJISIM JJIEMEHTOB,
BXOJIIIINX B €r0 COCTaB; HAXOXKIECHUE MOJEKYJSAPHOW (HOPMYNIBl OPTaHUYECKOTO COCIWHEHHUS IO Macce
(00BbEMy) MPOMYKTOB CropaHUs; MO KOJIHYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB pPEaAKIHH W/WIH
UCXOJHBIX BEIIECTB; YCTAaHOBJIEHUE CTPYKTYpHOM (OpPMYJIbl OpPraHMYECKOro BELIECTBA Ha OCHOBE €ro
XUMHYECKUX CBOMCTB WM CIOCOOOB TMOJIyYEHHUS; OIpeNeieHHe JOJM BbIXOJAa NPOAYKTa pPEaKIUH OT
TEOPETUYECKU BO3ZMOXKHOTO

Meostcnpeomemmnuwie ceasu

Peanuzaiust MeXnpeIMeTHBIX CBSI3€d MpPHU M3YYEHUU OopraHudeckoil xuMuu B 10 Kjacce OCyIIeCTBISIETCS
gepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK M MOHATUN, MPUHITHIX B OTACITBHBIX
MpeAMeTax eCTeCTBEHHO-HAyYHOTO UK

Obwue ecmecmeeHHO-HAYUHble NOHAMUS: SIBICHUE, HAYYHBIM (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIU3,
CUHTE3, KiIaccuuKaius, HaboieHue, N3MEPEHHE, IKCIIEPUMEHT, MOJIeNb, MOIeTTUpoBaHue Du3uxa: MaTepus,
aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, YHEPIreTUUECKUN YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe



COCTOSIHUE BEIIECTBA, (PU3NYECKHE BEIMYMHBI, €AMHUIBI M3MEPEHHsI, CKOPOCTh, SHEPTHs, macca buonozus:
KJIETKa, OpTraHu3M, dKocucreMa, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTh, aBTOTPO(MHBIN U TeTepOoTPO(HBIN
THUII IATaHUs1, OpokeHne, (POTOCUHTE3, TbIXaHUe, OCIKHU, YTICBOIbI, JKUPHI, HYKICHHOBBIE KUCIOTHI, (PepMEHTHI
Teocpaghus: MoONE3HBIE HWCKOMAaEeMble, TOTUIUBO 7exHo/o2us: THUIIEBBIE TPOAYKTHI, OCHOBBI PAIlMOHATHLHOTO
MUTaHUs, MOIOIIHUEC CPCACTBA, MATCPpHUAJIbI U3 UCKYCCTBCHHBIX 1 CUHTCTHYCCKUX BOJIOKOH

11 KITACC. OBIITAA 1 HEOPITAHMYECKA A XUMUA

Teoperuvyeckne 0CHOBbI XMMHH

Atom CocTtaB aTOMHBIX saep XuMU4eckuid 3nmeMeHT WM3orombl. Kopnyckynapho-eonnosou oyanusm,
ogolicmeennas npupooa dnekmpona. CTpoeHHE »HIIEKTPOHHBIX OO0O0JOYEK aTOMOB, KBAHMOBblEe HUCIA
DOHepreTuyeckre ypoBHU U MOAYPOBHU AToMHbIe opouTanu Knaccupukanus XMuMHYECKUX IJIEMEHTOB (s-, p-,
d-, f->nementsl) Pactipenenenue 3eKTPOHOB 10 aTOMHBIM OPOUTATISIM; NPUHYUN MUHUMYMA dHEPSUU, NRPUHYUN
IHaynu, npasuno Xynoa DNeKTpOHHBIE KOH(UTYpAITUU aTOMOB JJIEMEHTOB MEPBOr0O—UETBEPTOTO MEPUOJIOB B
OCHOBHOM U BO30Y>XIEHHOM COCTOSIHUHM, 3JEKTpPOHHbIE KOHUTypaluu HWOHOB [lonamue 06 sHepeuu
UOHU3AYUU, DHepaUU CPOOCMBa K 2NeKmpoHy. DIEKTPOOTpUlaTeNbHOCTh [leproanueckuii 3akoH H
[lepuonuueckas cucrema xumuueckux saeMeHTOB [ M MenneneeBa CBsi3b NMEPUOJUYECKOTO 3aKOHA U
[lepuonuueckoil CUCTEMBbI XUMHYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XUMHUYECKHX JJIEMEHTOB M O0pa3yeMbIX UMHU TPOCTBHIX M CIOKHBIX
BEILIECTB MO TpyMIlaM M nepuojaaMm 3HaueHue nepuoaunyeckoro 3akona J[ M MenneneeBa Xumuueckasi CBS3b
Bunbl xumMudeckod CBSI3U: KOBaJCHTHAs, MOHHAs, MeTajuinyeckas MexaHu3Mbl 00pa30BaHUS KOBaJCHTHOM
CBSI3M: OOMEHHBIH W JOHOPHO-AKIENTOPHBIA ODHeprus u JiuHa cBs3u [loNspHOCTH, HAMpPaBIEHHOCTh H
HACBHIIIAEMOCTh KOBaJEHTHOU cBsi3n KpaTtHbie cBsizn BomopoaHas cBsa3b MexMONEKyIsIpHbIE B3aUMMOIAECHCTBUSL.
BasieHTHOCTh M BaJIeHTHBIE BO3MOXKHOCTH aTOMOB [ uopuouzayus amomuuvlx opoumanei CBS3b DIEKTPOHHON
CTPYKTYpbl MOJIEKYJl C HX TE€OMETPUYECKHMM CTpOCHHEM (Ha MpHUMepe COECIUHEHUH HIIEMEHTOB BTOPOTO
nepuoga)  IlpencraBnenne 0 ~ KOMIUIEKCHBIX — coeauHeHusx ~ CocTaB ~ KOMILJIEKCHOTO — MOHA!
KOMIUIEKCO0OpazoBartenb, JUTraHiasl Koopounayuonnoe uyucno. Homenxnamypa KOMHIEKCHbIX COeOUHeHUl.
3Hauenue KomnniekcHvix coeouneHuti. llonamue o roopounayuonuou xumuu. BellecTBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI THUIMBI KPUCTAUIMYECKUX PEIETOK (CTPYKTYp) M CBOWCTBa BemecTB [loHsTne o
TUCTIEPCHBIX cUcTeMax VICTUHHBIC pacTBOPHI [Ipedcmasnenue 0 KoL1ouoHbx pacmeopax CrnocoObl BEIPaXKCHUS
KOHIIGHTpAllUd PAcCTBOPOB: MaccoBasi JI0Jsl BEIleCTBa B pacTBOpE, MOJsipHAsi KOHUEHTpaluss HacwileHHnble u
HEHACBILIIEHHBIE  pacTBOpBI, pacTBopuMocTh Kpucramnoruapatelt Krnaccudukamuss u  HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB TpHUBHAIbHBIE HA3BAHMS OTACNIBHBIX MPEICTABUTENICH HEOPTraHWYECKHX BELIECTB
Knaccudukanmss XaMUYeCKUX Peakiiii B HEOPraHWYECKOW M OPTaHMYECKOM XUMHUU 3aKOH COXPAHECHHS MacChl
BEIIECTB; 3aKOH COXPAHEHHS M MPEBPALICHUS SHEPTrUU IMPU XUMHYECKUX peakuusax TeroBble 3¢ (eKTh
XUMHUYECKUX peakuuil TepMoxumuueckue ypaBHEHHS CKOPOCTh XMMHMUECKON PEaKIMH, €€ 3aBUCUMOCTH OT
pa3nuuHbIX (GakTopoB ['OMOreHHBIE M TeTeporeHHble peakuuu Kartamm3 u kxatammzatopsl. OOpaTtumbie U
HeoOpaTuMble peakinu XUMHYECKOe paBHOBecue Koncmanma xumuiecko2o pagnogecuss GakTopbl, BIUSIONUE
Ha IOJIOKEHNE XMMUYECKOT0 PaBHOBECHUS: TEMIIEPATYPa, 1aBIICHUE U KOHIICHTPALIMK BEIIECTB, YYACTBYIOIIUX B
peaknuu [punamun Jle [llatense Dnexkrponutuyeckas nuccoruanus CuiabHbIC U clladbie 3JeKTPoUThl CTETeHb
auccouuanuu Monnoe npoussedenue 600t Cpefa BOAHBIX PACTBOPOB: KUCIIOTHAs, HEUTpasibHAs, LIEIOYHAS
Bomoponusiii mokazarens (pH) pactBopa I'mumpomus coneit Peaknum woHHOro obmeHa OKHUCTUTEIBHO-
BOCCTAHOBUTENbHBIE peakiuu CreneHp okuciaeHuss OKHUCINUTENb U BOCCTAHOBUTENb [Iporeccsl okucineHus u
BOCCTAHOBJICHHSI BakHeWIlIne OKHCIUTENM U BOCCTAHOBHUTENH METOJ SJIEKTPOHHOTO OanaHca DIEKTPOIH3
pacTBOpPOB M PAcCIUIABOB BELIECTB DKCIIEPUMEHTAJIbHBIE METOAbl M3YyYEHHS BEIIECTB U HMX MPEBPALICHUM:
pasiioKeHUe NEpPOKCHAa BOJOPOJAa B MPUCYTCTBUU KaTallUu3aTopa; MOJIEIHM KPUCTALTUYECKUX PEIIETOK;
MPOBEJICHUE PEAKIINii HOHHOTO OOMEHa; ONpeAeNieHHE CPellbl PACTBOPOB C TIOMOIIBIO HHIUKATOPOB; H3yUEHUE
BIUSTHUSL PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIUU U TOJOKEHUE XUMHYECKOTO PaBHOBECHS
Heopranuueckasi xummusi



[Tonoxxenne HemetamnoB B Ilepuomnueckoil cucreme xumuyeckux syemeHToB [| W MennaeneeBa u
0COOCHHOCTH CTPOEHHS UX aToMOB PU3NYECKHE CBOMCTBA HEMETANIOB AJUIOTPOIUS HEMETAIIOB (Ha MpUMepe
KHCcIopoa, cepsl, pochopa u yraepoaa) Bogopon [onyuenue, puzndeckue 1 XUMUYECKUE CBOWCTBA: PEAKIIUU
C MeTaJylaMd U HEeMeTalllaMH, BOCCTAaHOBUTEIbHbIE cBoWcTBa ['mapunbl Toniusnvie snemenmsi. ['anoreHsl
HaxoxmeHue B mpupojie, CriocoObl MOMydeHUs, (PU3NYECKUE M XMUMHUYECKHE CBOMCTBAa [ amoreHoBOIOpOMIbI
Bakneiimue KucCIopoacoAepkaiiue COCIUHEHUs TamoreHoB JlabopaTopHble W TPOMBINUICHHBIE CIOCOOBI
nmoydeHus: rajoreHoB IlpumeHenue ramoreHoB W ux coeauHeHud Kwucmopon, o3on JlaGoparopHbie u
MPOMBIIIJICHHbIE CHOCOObI MOdy4deHHs kuciopoia Pusznueckue W XMMUYECKHE CBOWCTBA U MPUMEHEHUE
kucinopona u o3oHa Oxcuabl u nepokcupl Cepa Haxoxaenue B mpupoje, cnocoObl MoaydYeHusl, u3ndeckue u
xumudeckue corictBa CepoBomopon, cyiabduabr Oxcun cepwi(IV), okcua cepwi(VI) CepHucras u cepHas
KHCIOTHl U X comu OCOOCHHOCTH CBOWCTB cepHOW KuCHOTHI [IprMeHeHue cepbl W €€ coequHEeHU A30T
HaxoxneHue B mpupoje, crocoObl MmodydeHus, (pu3uveckrue U XMMHYECKHE CBOMCTBA AMMHAK, HUTPHJIBI
Oxcuapl a3oTa A30THUCTass M a30THAs KHUCIOTBI W WX comd (OCOOEHHOCTH CBOWCTB a30THOW KHUCIOTHI
[Ipumenenne azota u ero coeauHeHUil A30THbIe ynoOpenus Dochop Haxoxaenwe B mpupope, cCrocoObl
noydyeHus, ¢uzndeckue u xumuueckue cpoiictBa Dochunbr m pochun Oxcuasr dochopa, dochopnas
kuciora u e€ conmu Memagocghopuas u nupogocgopuas xkuciomsi, hocpopucmas u gocghoprnosamucmas
kucniomsl. Ilpumenenne Qochopa m ero coenunennit dochopHbie yaoOpeHus Yriiepona, HaxOXKICHHE B
npupoae AsuioTponHbsle Monupuxanuu dusnueckue W XMMHUYECKHE CBOICTBa MPOCTHIX BEIECTB,
obpazoBanHbIX yriaepogoMm Oxcupa yraepona(ll), oxcun yrmepoma(IV), yronmpHas kucimora M €€ COJM.
AKTHUBUPOBaHHBIN Yroyb, aocopoyus Dynnepensi, epagen, yerepoouvie Hanompyoku IIpuMeHeHHe MpPOCThIX
BEIIECTB, OOpa3oOBaHHBIX YIJeponoMm, U ero coenuHeHuit Kpemuuit Haxoxnenuwe B mpupone, CrocoObl
noyydeHus, ¢uznueckue M xumudeckue cporictBa Oxcupn kpemuwusi(IV), kpeMHUEBas KHCIIOTa, CUJIHKATHI
[Ipumenenne kpemHusa u ero coeauHeHud CTEKIO0, €ro moiydeHue, BUAbl cTekia [lonokeHne MeTanioB B
[leproanueckoit cucTeMe XUMHUYECKUX 3J1eMeHTOB OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB
MeTaIOB Pacnpocmpanenue XUMU4eckKux 31eMeHmos-memainnos 6 3emHou kope. OOmme ¢uznyeckue
cBoiicTBa MeTayyioB [IpuMeHenne MeTaiioB B ObITY U TexHUKE CIUIaBbl METAIIIOB DJIEKTPOXUMUYCCKUN PSIJT
HanpspkeHud MetayuioB OOmie crnocoObl MOMYYeHHs METAJIOB: THAPOMETaJUIyprusi, MUPOMETaLTyprus,
anekTpometamutyprus [Tousitue o kopposzun MetaumoB CriocoOsl 3aUThHI OT Koppo3uu O01as XxapakTepuCcTHKa
MeTaiioB [A-rpynnsr Ilepuonnyeckoil cucTteMbl XMMHMUYECKHUX 3JI€MEHTOB HaTpuii u kanuii: mosydeHue,
¢du3nueckue W XUMHYECKHE CBOWCTBA, NPHUMEHEHHE TPOCTHIX BEHIECTB U UX coequHeHUi OOrmas
xapaktepuctuka MetamnoB IIA-rpynmer Ilepnoanueckoil cUCTEMBl XMMHMUYECKHUX 3JIEMEHTOB MarHuil u
KaJIbIUI: MoJydeHue, Gu3ndecKrue 1 XMMHUYeCKHe CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COETMHEHUN
JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEeHUs. AJIFOMUHUN: MOTy4YeHne, (GU3NIeCKue U XMMUYECKHUE CBOMCTBA,
MIPUMEHEHHE MTPOCTOrO BEILIECTBA U €ro coequHeHU AM(OTEpHbIE CBOWCTBA OKCUAA U THAPOKCUIA aTIOMUHUS,
THAPOKCOKOMIUICKCHI afOMUHKSA. OOmIas xXapakTEepUCTHKAa MeTauioB Mo004HBIX moarpynmn (b-rpymm)
[Iepuoanueckoil CHUCTEMBI XUMHUYECKUX JJIEMEHTOB (DU3HMYECKHME M XHMHYECKHE CBOMCTBA XpoMa U €ro
coequnenuii Oxcunbl u ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI) Xpomarbl M AUXpOMAThl, HUX
OKHUcauTeNnbHbIe cBoKcTBa [lonydenne u npuMenenre xpoma OuU3sndyeckue U XMMUYECKHE CBOMCTBA MapraHua u
ero coeauHennii Baxueiimme coenunenus mapranna(ll), mapranna(IV), mapranma(VI) m mapranma(VIID)
[lepmaHraHaT kanus, €ro OKHCIMTENIbHbIE CBOMCTBa (DHU3MYECKHE M XMMUYECKHE CBOMCTBA Kejle3a U €ro
coenuaeHnit Oxcuasl, Tuapokcuasl u conu xene3a(ll) u xenesa(lll) Tlonydenne n mpuMeHeHHE Kele3a U €ro
craBoB dusnyeckue U XMMUYECKHE CBOMCTBA MeAu U €€ coeanHeHui [lonyuenue u npumMeHeHne Meau u eé
coenuHeHnil [{uHK: momydyeHue, QuU3MUECKHEe M XHUMHUYECKHE CBOWCTBA AMQOTEpHBIE CBOWCTBA OKCHAA W
TUAPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI ITMHKA [IpuMeHeHre MHKa U ero COeMHEHU DKCIepUMEeHTAIbHbIE
METOJIbI M3YYCHHUS BEIIECTB U MX MPEBPAIlEHUN: M3ydeHHEe 00pa3I[0B HEMETAJUIOB; ropeHue cepsl, (hocdopa,
xKeje3a, MarHusl B KUCTIOPOJE; M3yYeHHE KOJJIEKIMH «MeTaibl U CIUIaBbl»; B3aMMOJICUCTBHE IIEIOYHBIX U
IEIOYHO3EMENTbHBIX METAJJIOB C BOJOW (BO3MOXXHO HCIOJIB30BAaHUE BHIEOMATEPUAIIOB); B3aMMOJICHCTBUE
LMHKA U JKeJie3a C pacTBOPAMM KHCIOT W IIEJOoYed; KaYeCTBEHHbIE PEaKIMM HAa HEOPTaHMYECKUE aHUOHBI,
KaTHOH BOJOpPOJAa M KaTHOHBI METAJUIOB; B3aMMOJECHCTBHE TMAPOKCHIOB ATOMHUHMS U LIMHKA C pacTBOpaMu



KHUCJIOT U IIENOYEeH; pelieHnue SKCIEPUMEHTANBHBIX 3a7a4 1o TemMaM «l'amoreHs», «Cepa U €€ COeTMHEHUS»,
«A30T u dhocop 1 UX COeAUHEHUSD, « MeTalIbl TTIaBHBIX TOATPYII», «MeTamibl MOOOYHBIX MOATPYII

XumMus 4 )KU3Hb

Ponb xuMuu B oOecrieueHuM yCTOMYMBOTO pa3BUTHS YenoBedecTBa [loHSATHE O HayYHBIX METONAX MO3HAHUS
U METOJOJIOTMM HAy4yHOTOo HucciefoBaHusi HaydyHble NpUHLMIBI OpraHU3allid XUMHUYECKOTO IMPOU3BOJICTBA
[TpoMbIieHHBIE CIOCOOBI TIOMYyUEHUsT BaXXHEHIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa, CEPHOM
KHCIIOTHI, MeTaHoja) [IpombliieHHbIe crIOCOOBI MOTYUYEHUS] METAIOB U CIUIABOB XMMHMUYECKOE 3arpsi3HEHUe
OKPY’KaIOIIEeH cpeapl U ero mociuenctBus /lpobaema nepepabomiu omxo008 u nodouHvlx npodykmos. Poib
XUMUU B OOCCIEYCHHH JHEPreTUUYECKON Oe30macHOCTH [Ipunyunsvi «3e1éHou xumuuy. XUMUS U 370pPOBbHE
yenoBeka JlekapcTBeHHble cpencTBa lIpaBuia uMcnonap30BaHMs JIEKApCTBEHHBIX NIpenaparoB Ponb xumun B
Pa3BUTUM MEIUIMHBI XUMUS MHUIIK: OCHOBHBIC KOMIIOHEHTHI, MUINEBbIe 100aBku Poibh xumun B o0ecrieueHnn
nuiieBoi 6e3onacHoctu KocMmerndeckue u mapgromMepHsie cpenctBa beitoBas xumus [IpaBuna 6e30macHOTO
WCIOJIb30BAHUS MPENapaToB OBITOBOW XUMHUHU B IMOBCEIHEBHOW JKU3HH XWMHS B CTPOUTEIHCTBE: BAKHEHUIIINE
CTPOUTENIbHBIC MaTepHaJIbl (LIEMEHT, OETOH).

TemaTnueckoe NJIaHMPOBaHUE Y4eOHOro mpeamMeTra « XuMH»

No \ Tewma, paznen. KonunyecTBo yacos
10 kiace Teo K.p. IIp.
p. p.
1. Brenenue 8 - -
2. CTpoeHne OpraHm4eCKIX COCTMHEHUI 14 1 1
3. Peakiuu opraHu4ecKuxX COeAMHEHUN 6
4. YrneBonopoasl. 36 1 -
5. Kucnopoaconepxanme coeiuHeHUs 27 1 3
6. YrneBonbl 7 - 1
7. A30Tconiepalye COeTUHEHUS 12 1 2
8. buosnornuecky akTUBHBIE COETUHEHUS 8 1 -
0. Peseps (pemenue 3ananuii EI'D mo opranudeckoi 6
XHUMHH)
Hroro 118 5 7
136
11 xmacc Teo K.p. IIp.
Y p.
1. Crpoenue aroma 7 1 -
2. Crpoenue BemiecTBa. JlucrnepcHble CUCTEMBI M PACTBOPHI 11 1 -
3. XUMHUYECKHE PEAKIUU 17 1 2
4. BemiecTBa 1 ux cBoiicTBa 37 1 5
5. XuMH B KA3HU 00IIeCcTBa 6 - -
6. Peseps (pemenue 3aganuii EI'D) 10
Hroro 88 4 7
99




