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IVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUS [TIPEJMETA «XUMMU S
10 knacc
JIM4HOCTHBIE pPe3yJIbTAThI

®0CO3HaBaTh €JUHCTBO U IIEIOCTHOCTh OKPYKAIOIIEr0 MUPA, BO3MOKHOCTHU €0 M03HaBAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHUI
HAYKH;

® CTPOUTH COOCTBEHHOE 1IEJI0CTHOE MUPOBO33PEHHE HA OCHOBE U3YYEHHBIX (DaKTOB;

® 0CO3HABaTh MOTPEOHOCTH U TOTOBHOCTH K CAMOOOPA30BaHUIO, B TOM YHCIIE U B pAMKaX, CAMOCTOSATEIBHON JIESATEIILHOCTH BHE IIIKOJIBI;

®OLICHUBATh MOBEJCHHE C TOUYKH 3PEHMS] XUMUYECKOM O€30MacHOCTU (TEKCThl U 3a/laHusl) U KM3HEHHbIC CUTYallMM C TOYKH 3PEHHS
Oe3omacHoro o0pa3a KU3HU U COXPAHEHUSI 37J0POBbS;

® OLICHUBATh SKOJIOTMYECKUI PUCK B3aUMOOTHOILIEHUH YeJI0OBEKa U MPUPOIBI.

¢ pOpMHPOBATH JKOJIOTHUECKOE MBIIUICHHE: YMEHHE OIEHUBATh CBOIO NEATEIBHOCTh M TOCTYNKH APYTUX JIIOJEH C TOYKH 3PCHUS
COXpaHEeHHs OKpY>KaloUlel cpelibl - TapaHTa )KM3HHU U OJIaronoay4us /el Ha 3emie;

®0CO3HAaBaTh COBPEMEHHOE MHOrooOpa3ue THUIIOB MHUPOBO33PEHUS, OOIIECTBEHHBIX, PEJIUTHO3HBIX, AaTEUCTHUYECKUX, KYJIBTYPHBIX
TPaTUIHA, KOTOPBIE OMPENIENISIOT Pa3Hble 00BSICHEHUS TPOUCXOAAIIETO B MUPE;

® YYUTHCS IPU3HABATH TPOTUBOPEUYUBOCTH U HE3aBEPILIEHHOCTh CBOMX B3IJISJIOB HA MUP, BO3MOKHOCTh UX U3MEHEHUS;

® YYUTHCS MCIIOJIB30BAaTh CBOM B3TJISIIBI HA MUP ISl OOBSICHEHHS Pa3IUYHBIX CUTYallui, PeIICHHsI BO3HUKAIOIINX MPOOJIEM U M3BJICUCHHS
KHU3HECHHBIX YPOKOB;

®0CO3HABaTh CBOM HMHTEPECHI, HAXOAUTh M M3y4aTh B y4eOHHWKaxX MO Pa3HBIM NIpeaMeTaM Marepuail (M3 MaKCUMyMa), MMEIOIINi
OTHOILIEHHE K CBOMM HHTEpecaM; HCIOJIb30BaTh CBOM HMHTEpECHl JIsi BbIOOpa WHAMBHIYaJbHOW 00pa3oBaTEIbHONW TpPAaEKTOPHUH,
MOTEHIMALHOM OyayIeit mpodeccuu 1 COOTBETCTBYIOMIETO MPOPUIEHOTO 00pa30BaHMS,

e IpHOOPETATh OMBIT YYACTHSI B JIENaX, IPHHOCSIINX TTOJIB3Y JIO/ISIM;

®YUUTHCS CAMOCTOATENBHO BBIOMpATh CTWJIb MOBEICHHS, MPUBBIYKH, OOecredrBaromue Oe30MacHbli 00pa3 KM3HM M COXPaHEHHUE
3II0POBBS — CBOETO, @ TAK)KE OJU3KUX JIFOJICH M OKPYKAIOIINX;

® YYUTHCS CAMOCTOSITETIFHO TPOTHUBOCTOSITH CUTYAIUSM, IPOBOLUPYIOIINM Ha MOCTYIKH, KOTOPBIE YTPOXKAIOT 0€30MaCHOCTH U 37I0POBbIO;

® BEIOMpATh MMOCTYIIKHM, HAIlEJICHHBIC HA COXPAaHEHUE U OEpeKHOE OTHOIICHUE K MPUPOJIE, OCOOCHHO KUBOM, M30erasi MPOTHUBOIIOIOKHBIX
MOCTYTIKOB, IOCTENIEHHO y4ach U OCBAMBAasl CTPATETHIO PAL[IOHAIBHOTO MPUPOAONOIB30BAHUS;

® yYUThCs yOeXK1aTh APYTUX JII0/IeH B HEOOXOANMOCTH OBJIAZIEHUs CTpaTeruell palmoHaIbHOIO IPUPOIOTIOIB30BAHNUS;

® ICIIOJIb30BATh J3KOJOI'MYCCKOC MBINIJICHHUC OJIA BLI60pa CTpaTCruunu COOCTBEHHOTIO IIOBCACHUA B KadC€CTBC OZ[HOﬁ U3 ICHHOCTHBIX



YCTaHOBOK.

MertanpeamMeTHsble:
PerynstuBHbie
YMenue:
CaMOCTOSITEILHO OOHApYKHUBaTh U (HOPMYIHUPOBATH YUEOHYIO MPOOJIEMY, ONMPEACNSITh Leib y4eOHOM AESTEIbHOCTH, BRIOUPATh TEMY
IPOEKTa;

® BBIIBUTaTh BEPCHUU PEILIECHUS MPOOJIEMbI, OCO3HABaTh KOHEUYHBIM PE3yJbTaT, BHIOMPATh U3 MPEUIOKEHHBIX U MCKAaTh CAMOCTOSTEIBHO
CpeICTBa JOCTUKEHHUS LEINH;

® COCTABJIATh (MHAUBUAYAIBHO WU B TPYIIIE) IIJIaH PelIeHus MpoOIeMbl (BHIIOTHEHUS TPOEKTA);

e paboTas Mo IJIaHy, CBEPATh CBOU ACHCTBUS C LIENBIO U, IPU HEOOXOAUMOCTH, UCTIPABISATH OINOKHA CAMOCTOSATEIBHO;

® B JIMAJIOTe C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSATEIBHO BhIpAaOOTaHHbBIE KPUTEPUN OLIEHKH;

e 1010MpaTh K KaXA0M nmpobdiieme (3a7a4e) afeKBaTHYIO €l TEOPETHUECKYIO MOIEb;
[lo3HaBaTenbHBIE

epaboTasi MO MPEAJOKEHHOMY U CAMOCTOSITEIbHO COCTaBICHHOMY ILJIaHYy, MCIOJb30BaTh Hapsy C OCHOBHBIMHU M JOTOJHHUTENbHBIC
cpecTBa (CIpaBOYHas JIUTEPATYPa, CIOKHBIE TPUOOPHI, KOMIIBIOTED);

® [UIAHUPOBATh CBOIO MHIUBHUIYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

© CBOOO/THO TMOJIb30BATHCS BEIPAOOTAHHBIMU KPUTEPHUSIMH OLEHKH M CAMOOLIEHKH, MCXOMS M3 IeJI U UMEIOIIUXCSI KPUTEPUEB, paszinyas
pe3ynbTaT U CocoObl JEHCTBUM; * aHAJIM3UPOBATh, CPABHUBATH, KIACCUPUIIMPOBATH U 00001IaTh (DAKTHI U SIBJICHUS, BBISBISATH TPUUYUHBI
U CIIEJICTBUS IPOCTHIX SBJICHUM;

® OCYIIECTBIIATH CPABHEHUE, KIIACCU(PHUKAINIO, CAMOCTOSTEIILHO BHIOMPAsi OCHOBAHMS U KPUTEPHUH [T YKAa3aHHBIX JJOTHUECKUX OTeparuii;

® CTPOUTH KJIACCU(PHUKAIIMIO HA OCHOBE TUXOTOMHYECKOTO JIeJIeHHsI (Ha OCHOBE OTPULIAHHUSA);

® CTPOMTH JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBICHHE IPUYMHHOCIEICTBEHHBIX CBS3EH;

®C03/1aBaTh CXEMaTUUYECKUE MOJICIH C BBIACIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0bEKTA;

® COCTaBJISATh TE3UCHI, PA3JIUYHbIE BUbI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);

® IpeoOpa3oBbIBaTh MH(OPMALIMIO U3 OJTHOTO BUA B IPYroi (Tabyuily B TEKCT U 1Ip.);

® BEIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMAINH;

® CTPOUTB JIOTHYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAHOBIEHUE IPUUYNHHOCIIEICTBEHHBIX CBSI3€H;

®CO3/1aBaTh MOJENHU C BBIACICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa, MPEoOpPa3OBBIBATh MOJAEIH C LENbIO BBISIBICHHS OOIINX



3aKOHOB, ONPEIEISIIOIINX JAaHHYIO IPEAMETHYIO 00J1acTh;
e [IpeICTABIATh UH()OPMALIMIO B BUJIE KOHCIIEKTOB, TaOJIUL], CXeM, rpa)UKOB;
e IpeoOpa3oBbIBaTh MH(POPMALIMIO M3 OJHOTO BUAA B JAPYroil W BbIOMpaTh yAOOHYyIO Uil ce0s GopMy (pUKcAuu U IpeCTaBICHUS
uHpopMmanuu;
® [IOHUMas [MO3ULIMIO IPYToro, pa3andarh B €r0 peyu: MHEHHE (TOUKY 3pEHUs), I0Ka3aTeIbCTBO (ApryMEHTHI), (PaKThl U T.1.;
®CaMOMYy CO3/1aBaTh MCTOYHUKHM MH(POpPMAIMM PA3HOIO THUNA M Ul PasHBIX ayIUTOpHi, coOnroAaTe MHPOPMALMOHHYIO TMTHEHY U
npaBuiia HHOOPMALIMOHHON O€30MaCHOCTH;
KommyHuKaTuBHBIE,
® YMETh MCII0JIb30BAaTh KOMIIbIOTEPHbIE 1 KOMMYHHUKAIIHOHHBIE TEXHOJIOTUU KaK HMHCTPYMEHT JJISl IOCTHXKEHHS CBOUX IIeJIeii;
® CaMOCTOSITEJIBHO OPraHNW30BbIBAaTh Y4eOHOE B3aUMOJICHCTBUE B TpyMIe (OMpeaesTh 00IIue eI, PacpeaeiaTh poJt, T0TOBapUBAThCS
JPYT C IPYTOM U T.11.);
® 0TCTanBas CBOIO TOUKY 3PEHHUs, TPUBOJUTH apTyMEHTBI, IOATBEPKas UX (paKTaMu;
® B JIUCKYCCUU YMETb BBIIBUHYTh KOHTPAPTyMEHTHI, IlepedpazupoBaTh CBOIO MBICIIb (BJIaJIeHHE MEXaHU3MOM 3KBUBAJIEHTHBIX 3aMEH);
® YYUTHCS KPUTUYHO OTHOCUTHCA K CBOEMY MHEHMIO, C JOCTOMHCTBOM IPU3HABATh OLIMOOYHOCTH CBOETO MHEHHMS (€CIM OHO TaKOBO) U
KOPPEKTUPOBATh €r0;
® [IOHUMas MO3ULIMIO IPYToro, pa3indaTh B €r0 peyu: MHEHHE (TOUKY 3peHus), I0Ka3aTeNbCTBO (ApryMEHThI), (DaKkThl U T.11.;
YMETbH B3IVISIHYTh HA CUTYalLHIO C MHOM MMO3ULIMK U JJOTOBApPUBATHCS C JIFOJIbMU UHBIX TO3ULUH.
[TpenMeTHbIE pe3ynbTaThI:
HAYYUTCSH:
— packpbIBaTh Ha NpUMEpax poJib XUMHU B (OPMUPOBAHUM COBPEMEHHOM HAy4yHOW KApTHHBI MHpAa M B IPAKTHYECKOM
NEeSITENbHOCTH YeJIOBEKa;
—  JIEeMOHCTPHMpOBATh Ha MpUMeEpax B3aUMOCBS3b MEXKIY XUMHUEH U IPyTUMU €CTECTBEHHBIMU HayKaMU;
—  pacKpbIBaTh Ha MpUMeEpax MOJIOKEHUS TEOPUU XUMHUUYECKOro cTpoeHus A.M. Bytieposa;
—  OOBSACHATH NPUUYMHBI MHOTO0Opa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHHUI 00 UX COCTaBe U CTPOCHUU;
— TNPUMEHATH NpaBUjIa CUCTEMATUYECKONW MEXTyHApOJHOW HOMEHKJIATYpPhl KaK CPEACTBA Pa3IMYCHHs U UACHTU(HUKAIIUN BEIIECTB
110 UX COCTaBY U CTPOCHMIO;
— COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (OpPMYJbl OpPraHMYeCKUX BEIIEeCTB KaK HocHUTeledl HH(pOpMaluuh O CTPOCHUU
BELIECTBA, €r0 CBOMCTBAX U MPHUHAJJIEKHOCTH K ONPEAEIIEHHOMY KJIacCy COEIMHEHUM;



—  XapaKTepHu30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBAM, yCTaHABIMBATH MIPUYNHHO-CIICICTBCHHBIE CBSI3U
MEXy TAaHHBIMHU XapaKTePUCTHKAMH BEIECTBA;

— TIPUBOJUTH MPUMEPHl XUMHUUYECKHUX PEAKIUHA, PACKPHIBAIOIIUX XapaKTepHbIE CBOWCTBAa THUIHMYHBIX NPEICTABUTEICH KIIACCOB
OPTaHWYECKHX BEIIECTB C IEIBI0 UX UACHTU(DUKAIINN U OOBSICHEHUS 00JIACTH PUMCHCHHUS;

—  MPOTHO3MPOBATH BO3MOKHOCTh NMPOTCKAHHSI XUMHUCCKUX PEAKIMi Ha OCHOBE 3HAHWUU O THIIAX XUMHUYECKOH CBS3U B MOJICKYJIax
pPEareHTOB M MX PEAKIIMOHHON CITIOCOOHOCTH;

—  HCIOJIb30BaTh 3HAHHS O COCTaBe, CTPOCHUU M XMMHUYECKUX CBOMCTBAX BEIIECTB ISl OC30MMaCHOTO MPUMEHEHUS B MPAKTUICCKON
NESITEIIBHOCTH,

— TPUBOIUTH TPHUMEPHl  MPAKTUYECKOTO  WCIOJIh30BAaHUS TPOAYKTOB TepepaboTkm HepTH W TPHUPOJHOTO  rasa,
BBICOKOMOJICKYJISIPHBIX COCTMHEHHH (TIOTMATUIICHA, CHHTETUYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— TIPOBOJWTH ONBITHI IO PACIIO3HABAHWIO OPTAaHUYCCKUX BEIICCTB: TIUIEPHHA, YKCYCHOW KHCJIOTBHI, HETPEICIbHBIX JKHPOB,
TIIFOKO3BI, Kpaxmasia, 0EJIKOB — B COCTAaBE MUIICBBIX MPOYKTOB U KOCMETUYECKHX CPE/ICTB;

—  BIQJETh IPAaBHJIAMH U TPHEMaMHU 0€301acHON PabOThl ¢ XUMHUYECKUMH BEIIECTBAMH U J1a00PATOPHBIM 000PYTOBAaHHEM;

— TIPOBOJMTH PACUYEThl HA HAXOXKJICHUE MOJICKYJISIPHON (hOPMYIBI YIIIEBOIOPO/IA IO MPOIYKTAM CTOPAHUS M TI0 €T0 OTHOCHUTEIIBHON
TUIOTHOCTH W MACCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINUX B €T0 COCTaB;

—  BJIJICTh IPABWJIAMH 0€30TIaCHOTO OOpAIIECHUS C €AKUMHU, TOPIOYMMH H TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMHUU;

—  OCYIIECTBIATH MOUCK XMMHYCCKOW WH(OPMAIIMH 110 HA3BaHUSIM, UJICHTU(PUKATOPAM, CTPYKTYPHBIM (hOpMyJiaM BEIICCTR;

— KPUTHYECKH OIICHUBATh U HHTEPIPETHPOBATH XUMHUUYECKYI0O MH(OPMAIINIO, COAEPKANIYIOCS B COOOIIEHUSX CPEJCTB MAacCOBOU
uHpopmanuu, pecypcax MHTepHeTa, HAYYHO-TIOMYJSPHBIX CTAThIX C TOYKH 3PCHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEIISAX
BBISIBJICHUS OITUOOYHBIX CYXIACHUH 1 POPMUPOBAHUS COOCTBEHHOW MO3UIIUU.

MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:

—  WUIIOCTPUPOBATH HA INPUMEPAX CTAHOBJIICHUE M DBOJIOLMI0 OPraHUYECKOW XUMHM KAaK HAyKH Ha PA3IUYHBIX HUCTOPUUYECKUX
JTanax €e pa3BUTHS;

—  HCHOJb30BaTh METOJbl HAYYHOTO IMO3HAHUSA NPHU BBIMOJHEHUH MPOEKTOB M Y4eOHO-HCCIIENOBATENIbCKUX 3aJad M0 H3YYCHHIO
CBOMCTB, CIIOCOOOB MOIYYEHHUS U PACIIO3HABAHUS OPTaHMYECKUX BEIIECTB;

— OOBSCHATH MPHUPOAY M crmocoObl 00pa30BaHUS XHWMHUYECKOM CBSI3U: KOBAJIEHTHOW (MOJSPHOM, HENOJSPHOW), WOHHOM,
METaJUIMYECKOH, BOLOPOJAHOU — C LEJIbIO ONIPEACIICHUS XUMUYECKON aKTUBHOCTH BEILECTB;

— YCTaHaBIMBaTh TI€HETHMUYECKYIO CBSI3b MEXAYy KilaccaMM OPraHMYeCKHUX BEIIECTB JUJIi OOOCHOBAHMS IPUHUMIHUAIBHOU
BO3MOKHOCTH ITOJIyYEHHUsI OPraHUYECKUX COCIUHEHUN 3aIaHHOIO COCTaBa U CTPOEHUS,



YCTAHABJIMBATh B3aUMOCBS3M MeEXAy (akTaMd W Teopued, NMPUUMHOW M CJIEICTBUEM IIPH aHAIW3€ NPOOJIEMHBIX CHUTyalluid |
000CHOBaHMM TPUHUMAEMBIX PELIEHUH HA OCHOBE XMMHUYECKUX 3HAHUM.

11 knacc
JInunocTHbIC

® 0CO3HABATh EIUHCTBO U IIEIOCTHOCTH OKPY/KAIOIIET0 MUPA, BO3MOKHOCTH €T0 TIO3HABAEMOCTH U OOBSICHUIMOCTH Ha OCHOBE JIOCTHIKEHHIA
HaYKU;

® CTPOUTH COOCTBEHHOE IIETTOCTHOE MUPOBO33PEHIE HA OCHOBE M3YUCHHBIX (DaKTOB;

® 0CO3HaBaTh MOTPEOHOCTH U TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM UHCIIE U B pAMKax, CAMOCTOSITENIbHOM JIeSITEIbHOCTU BHE IIIKOJIBI;

® OIICHUBATh TOBEJCHUE C TOYKH 3PCHHS] XUMHUYECKOW O€30macHOCTH (TEKCTHI W 3a/JaHus) W KU3HCHHBIC CUTYAaIlMH C TOYKH 3PCHHS
Oe3omacHoOro o0pasa KU3HU U COXpaHEHUS 3/10POBbS;

® OI[CHUBATH YKOJOTHUYECKUI PUCK B3aNMOOTHOIIICHIH YeTOBEKA M MIPUPO/IBI.

¢ pOpMHpOBATh 3KOJIOTMUECKOE MBIIICHNE: YMEHUE OLIEHUBATh CBOIO JIEATENBHOCTb M IOCTYNKU IPYTHUX JIIOJEH C TOYKU 3PEHHS
COXpaHEeHHs OKpY>KaloLlel cpeibl - TapaHTa )KM3HHU U OJ1aronoay4us /el Ha 3emie;

®0CO3HABaTh COBPEMEHHOE MHOT000pa3ue THUIIOB MHUPOBO33PEHHSI, OOINECTBEHHBIX, PEIUTHO3HBIX, ATEUCTHUECKUX, KYJIBTYPHBIX
TPaIULMA, KOTOPBIE ONPENENAIOT pa3Hble 00BSICHEHNS TPOUCXOAIIETO B MUPE;

® YYUTHCS IPU3HABATH TPOTUBOPEYUBOCTH M HE3aBEPIIEHHOCTh CBOMX B3IUISAI0B HA MUP, BO3MOKHOCTh MX U3MEHEHHUS;

® YYUTHCS MCII0JIb30BAaTh CBOM B3IJISIIBI HA MUP JUIsl OOBSICHEHHUS PA3IMUHBIX CUTYallUid, pelIeH!s] BOZHUKAIOUINX MPOOJIEM U U3BJICUCHHUS
KU3HECHHBIX YPOKOB;

®0CO3HAaBaThb CBOM MHTEPECHI, HAXOAUTh M H3y4aTh B y4eOHHMKAX IO Pa3HbIM IpeaMeTaM Marepuain (U3 MaKCUMyMa), WMEIOLIHi
OTHOIIIEHWE K CBOMM HWHTEpecaM; HCIOJIb30BaTh CBOM HMHTEPECHl I BbIOOpa WHAMBHIYATBbHOW 00pa3oBaTENbHOW TpPAaeKTOPHH,
MOTEHIMATLHON OYIyIei mpodeccu 1 COOTBETCTBYIOMIETO MPOPHILHOTO 00pa30BaHMS;

e IpHOOPETATh OMBIT YYACTHS B J€JIaX, MPUHOCSIIUX MOJIb3Y JIIOISM;

® YUUTHCS CAMOCTOSATEIHHO BBHIOMpATh CTWJIb TOBEICHUS, MPHUBBIYKH, OOecreunBaromue OE30MacHbIi 00pa3 J>KU3HM M COXPaHEHUE
3JI0POBbSI — CBOETO, a TAaK)Ke OJM3KUX JIIOJEH U OKPYKAIOIIHNX;

® YYUTHCS CAMOCTOSITETTHHO IPOTHBOCTOSITH CUTYAIUSIM, IPOBOIUPYIONIMM Ha TIOCTYIKH, KOTOPBIE YIPOKAIOT O€30MaCHOCTH | 3/I0POBBIO;

® BBIOMpATh MMOCTYIIKHU, HAllEJICHHBIE HA COXpaHEHUE U OepekHOE OTHOIIEHUE K MPUPOJIE, OCOOCHHO KUBOMW, M30€erasi MPOTUBOIOIOKHBIX
HOCTYTIKOB, IOCTENIEHHO y4ach U OCBaMBasl CTPATErHIO PAL[MOHAIBHOIO IPUPOAOIOIb30BAHUS;

® yYUThCs yOeXK1aTh APYTUX JI0/IeH B HEOOXOAMMOCTH OBJIAZIEHUS CTpaTernell pallmoHaIbHOIO IPUPOIOTIOIB30BAHNUS;



® ICII0JIb30BAaTh JKOJOIHM4YCCKOC MBbINIJICHUEC OJId BbI60pa CTpPaTCrun COOCTBEHHOTO IIOBCACHHUA B KadC€CTBC OI[HOI71 U3 ICHHOCTHBIX
YCTAHOBOK.

MeTtanpeaMeTHbIE:
PerynstuBHbie
CaMOCTOSITEILHO OOHApyKUBaTh U (HOPMYIHUPOBATH YUEOHYIO MPOOJIEMY, OMPEACNITh Ieib y4eOHOM AEsITEIbHOCTH, BRIOUpPATh TEMY
IIPOEKTA;

® BBIJIBUTaTh BEPCHUU PELIECHUS MPOOJIEMBbI, OCO3HABATh KOHEUHBIM PE3yJbTaT, BBIOMPATh U3 MPEIJIOKEHHBIX M UCKATh CAMOCTOSTEIBHO
CpelICTBA JOCTUKEHUS LENH;

® COCTaBIIATh (MHAMBUAYAJIBHO WIM B IPyNIE) IUIAaH pelieHus npoOiemMsbl (BBIIOJHEHUS MpOeKTa); [] paboras Mo mjiaHy, CBEpATh CBOU
JeMCTBUSA C LIETBIO U, IPH HEOOXOIUMOCTH, UCIIPABIIATH OLIUOKH CaAMOCTOSITENIBHO;

® B IMAJIOTE C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOATEIBHO BHIPAOOTAaHHBIE KPUTEPUH OLIEHKH;

e110A0MpPAaTh K KaXKA0M nMpobieme (3a7aue) aJleKBaTHYIO el TEOPETUUECKYIO MOJIEIb;

ITo3HaBaTenbHBIE

epaboTas Mo MPEUIOKEHHOMY M CaMOCTOSTEIbHO COCTAaBJICHHOMY IUIaHY, HCIIOJIb30BAaTh HAPSAY C OCHOBHBIMH U JIOTIOJIHUTENIbHBIC
cpencTBa (CpaBoyHas IUTEpaTypa, CIOKHbIE TPUOOPHI, KOMITBIOTED);

® [JIAHUPOBATh CBOIO MHANBUIYaJIbHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO;

® CBOOOJTHO TOJIE30BATHCS BHIPAOOTAaHHBIMU KPUTEPHSIMH OICHKH M CAMOOIICHKH, UCXO/S M3 IeNTM M MMEIOIIUXCS KPUTEPUEB, pa3indast
pe3yJbTaT U CocoObl ASHCTBUIA; * aHATU3UPOBATh, CPABHUBATH, KIIACCU(PHUIIMPOBATH U 000011aTh (GAaKThI U SBJICHUS, BBISBIATH TPUYNHBI
U CIIE/ICTBUS IPOCTHIX SBIICHUI;

® OCYIIECTBIIATH CPABHEHHUE, KIIACCU(PUKAIINIO, CAMOCTOSTEIIEHO BHIOMpPAsi OCHOBAHHS U KPUTSPUH TSl YKa3aHHBIX JIOTHYECKUX OTICPAIIHiA;

® CTPOUTH KJITaCCU(UKALIHIO HA OCHOBE JTUXOTOMUYECKOT0 ATICHHs (Ha OCHOBE OTPHUIIAHHMS);

® CTPOUTH JIOTUYECKOE PACCYXKACHUE, BKIIOYAIOIIEe YCTAHOBICHHE TPUYNHHOCIICICTBEHHBIX CBSI3CH;

® CO3/1aBaTh CXEMAaTHUYECKUE MOJEIH C BbIICJICHHEM CYIIIECTBEHHBIX XapaKTEePUCTHK OOBEKTa;

® COCTABJIATH TE3UCHI, PA3JTUYHBIC BU/IBI TUTAHOB (TIPOCTHIX, CJIOKHBIX H T.I1.);

e MpeoOpa30BbIBAaTH MH(POPMALIMIO U3 OJTHOTO BHJIA B IPYroi (TabIUIly B TEKCT U TIp.);

® BLIYMTHIBATH BCE YPOBHU TEKCTOBOI HH(pOpMaLny;

® CTPOUTB JIOTUYECKOE PACCYKICHHE, BKIIOYAIOIIEE YCTAaHOBICHNE MPUYNHHOCIIEICTBEHHBIX CBSI3EH;



®CO3/1aBaTh MOJENHU C BBIJCICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa, MpeoOpa3oBBIBATh MOAEIU C IETbI0 BBISBICHUS OOIINX
3aKOHOB, ONPEIEIAIOUINX JaHHYIO IPEIMETHYIO 00JI1acTh;

® [IPEJICTABIATh HHPOPMALIMIO B BU/I€ KOHCIIEKTOB, TA0JIULI, CXEM, IPa(pHUKOB;

e 1peo0Opa3oBbIBaTh MH(GOPMAIMIO U3 OJHOrO BUAA B JIpYrod M BBIOMpaTh yAOOHYIO aisi ceds popMy (uKcaluu U NpeAcTaBICHUS
uH(pOpMaLnK;

e [IOHUMasl TO3ULUIO APYTOro, Pa3jinyaTh B €0 PeYd: MHEHUE (TOUKY 3pEHHUs), 10Ka3aTeNbCTBO (ApryMEHTHI), (GaKThl U T.11.;

eCaMOMYy CO3/1aBaTb WCTOYHUKM HH(QOpPMALMU pPa3HOro TUINA M JUIS Pa3HbIX ayAUTOPHH, coOitonaTh MH(OPMALMOHHYIO TUTHEHY U
npaBuia HHGOPMaLMOHHOHN 0€301aCHOCTH;

KoMMyHHKaTHBHBIE

® YMETH UCII0JIb30BaTh KOMIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOIMH KaK MHCTPYMEHT JJIs1 JOCTHKEHUS CBOMX LIEJIEH;

® CAMOCTOSITEJIBHO OPTaHNU30BbIBaTh Y4eOHOE B3aUMOJEICTBHE B TpyIIIEe (ONPenesITh 00IuUe HENH, PacpeneisITh POJIH, JOrOBAPUBATHCS
JPYT C IPYTOM U T.11.);

® 0TCTanBas CBOIO TOUKY 3PEHHUS, IPUBOJIUTH apryMEHTHI, TOATBEPKAast UX (HaKTaMu;

® B IUCKYCCUU YMETb BBIIBUHYTh KOHTPAPTyYMEHTHI, epedpazupoBaTh CBOIO MBICIIb (BJIaJJIeHHE MEXaHU3MOM 3KBUBAJIEHTHBIX 3aMEH);

® YYUTHCS KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IMPHU3HABATh OIIMOOYHOCTH CBOETO MHEHHMS (€Clii OHO TaKOBO) U
KOPPEKTUPOBATh €r0;

e [IOHUMasl O3UIUIO APYTOro, Pa3indaTh B €ro pey: MHEHHUE (TOUKY 3PEHHUs), I0Ka3aTeIbCTBO (APTyMEHTHI), GaKThl U T.11.;
YMETh B3IVISIHYTh HA CUTYalMIO C UHOM MO3ULIUH U TOTOBAPUBATHCS € JIFOJIbMH UHBIX O3ULIAM.

[IpeameTHbIE pe3yIbTaThI:
HAYYMTCH:

— packpbIBaTh Ha NpUMEpax poJb XUMHA B (OPMUPOBAHUM COBPEMEHHOM HAy4yHOW KAPTHHBI MHpAa M B MPAKTHYECKOM
JEATENBHOCTH YEJIOBEKA;

—  JEMOHCTPHUPOBATH HA PUMEPAX B3aUMOCBS3b MEXKY XUMHUEN U APYTUMHU €CTECTBEHHBIMU HAyKaMH;

— mnoHuMath Qusmueckuir cMbicn [lepuoanueckoro 3akona /.M. MenneneeBa u Ha ero OCHOBE OOBSICHITH 3aBUCHMOCTH CBOICTB
XUMHUYECKHUX 3JI€MEHTOB U 00pa30BaHHBIX UMM BEILIECTB OT 3JIEKTPOHHOI'O CTPOEHUSI aTOMOB;

—  00BSACHATH MPUYMHBI MHOTOOOPA3HsI BEIIECTB HA OCHOBE OOIINX MPEACTABICHH 00 X COCTaBE U CTPOCHUH;



— NPOTHO3MPOBATh BO3MOYKHOCTh MPOTEKAHUS XMMHUYECKHX PEAKIMIl HA OCHOBE 3HAHUM O THUIIAX XMMUYECKOM CBSI3U B MOJIEKYJAX
peareHToB U UX PEaKIIMOHHON CLIOCOOHOCTH;

—  HCHOJb30BaTh 3HAHUSA O COCTaBE, CTPOCHUM W XMMHYECKHX CBOMCTBAX BELIECTB AJI1 O€30IaCHOrO MPUMEHEHUS B MPAKTHUYECKOU
NesITeIbHOCTH;

—  BJIQJETh IPAaBUJIAMH U ITpHUeMaMu O0e30macHOi paboThl ¢ XMMUYECKUMH BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BaHHEM;

—  YCTaHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEaKIUU U CMEIIEHNUS XUMUYECKOTO PAaBHOBECHUS OT Pa3IMYHBIX (PAKTOPOB C
LEJIBIO ONPEAETICHHSI ONTUMAIBHBIX YCIOBUI MPOTEKAHUS XUMUUYECKUX MTPOLIECCOB;

—  TPUBOJUTH MPUMEPHI TUAPOIIN3A COJIEH B IOBCETHEBHOM )KM3HU YETIOBEKA;

— TPUBOJUTH MPHUMEPHl OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKIUil B MpUpoJEe, MPOU3BOACTBEHHBIX IIpolleccax U
KHU3HEIEATEIbHOCTH OPraHU3MOB;

— TPUBOJUTH NMPUMEPHl XUMHUECKHX PEAKIUH, pPACKpPBHIBAIOUIMX OOIIME XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U
HEMETaJJIOB;

—  BIQJETh IpaBUIaAMH 0€30IaCHOTO OOpalIeHUs C €IKUMU, TOPIOYUMHU M TOKCUYHBIMH BEIIECTBAMMU, CPEJCTBAMH OBITOBON XUMUU;

—  OCYILECTBJIATh MOUCK XMMHUECKON MH(OPMALIMH 110 HA3BAHUSIM, UAEHTU(PUKATOPAM, CTPYKTYPHBIM (POpMyJiaM BEUIECTB;

— KPUTHYECKU OLIEHHMBATh M HMHTEPIPETUPOBATH XUMHUYECKYI0O MH(POPMAIMIO, CONEPXKAIIYIOCS B COOOLICHUSIX CPEJCTB MAacCCOBOM
uHpopmanuu, pecypcax MHTepHeTa, HAYYHO-MOMYJISPHBIX CTAThIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B ILEJSAX
BBISIBJICHUS OLUMOOYHBIX CYXACHUN U POPMUPOBAHUS COOCTBEHHON MO3ULINU;

— TPEACTaBIATh MYTH pELeHUs TI00aNbHBIX NPOOJIEeM, CTOSIIMX Mepel] YEeTOBEUECTBOM: HKOJOTHYECKHUX, IHEPreTUYECKHX,
CBIPBEBBIX, U POJIb XUMHUH B PEIICHUH 3TUX MPOOIIEM.

MOJIYYHUT BO3MOKHOCTh HAYYUTHCH:

—  WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHUE W HBOJIOIMIO OPraHUYECKONW XMMHUM KaK HAyKH Ha PA3JIUYHBIX HCTOPUYECKHUX
JTarax €e pa3BUTHs;

—  HCIOJb30BaTh METOJbI HAYYHOTO IMO3HAHUS TMPH BBIMOJHEHWU MPOCKTOB M Y4eOHO-HCCIEAOBATEIBCKUX 3aJa4y MO U3YYEHHUIO
CBOMCTB, CIIOCOOOB MOJIYYCHHS U PAaClO3HABAHUS OPTaHUYECKUX BEIIECTB;

— OOBSCHATH TPHUPOAY H CIOCOOBI 00pa30BaHUS XWMHUYECKOH CBSI3U: KOBAJIEHTHOW (TOJNSPHON, HEMOJSPHOW), WOHHOM,
METAITMYECKOM, BOJIOPOAHOMN — C LIEJIbIO ONPEACIICHUS XUMUYECKOW aKTUBHOCTH BEIIECTB;

— YCTaHaBIMBATh B3aUMOCBSI3M MEXAy (hakTamMu U TeopueH, MPUUMHON W CJIEJCTBHEM MpPU aHAM3€ MPOOJIEMHBIX CUTyaluil U
000CHOBaHMH MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUUYECKUX 3HAHUM.



Conep:kanue yueOHOIro npeaMera XuMum
10 kiace

OCHOBBI OPraHu4ecKON XHMHUH

[losiBieHME M pa3BUTHE OPraHUYECKOM XMMMM Kak Haykd. IIpenmer opraHmyeckoil xumuu. MecTo M 3Ha4YE€HHE OPraHUYECKOMN
XUMHH B CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOEHUE KAK NOPSAJOK COETMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIGHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUH
XUMHUYECKOTO CTPOEHHMSI OpraHudeckux coequHeHuil A.M. bytinepoBa. YriepoaHbIil CKelleT OpraHu4eckol MoJeKynsl. KpaTHocTb
XUMHUYECKOW CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOrO CTpoeHuss Mosekyna. M3omepuss u umzomepsnl. [lonstue o
¢byHkumoHanbHo# rpynne. [lpuHuune! knaccudukayy opraHuueckux coeguHeHnil. CuctemaTuueckas MeXAyHapoiHas HOMEHKIIaTypa
Y IPUHIIUITBI 00pa30BaHuUs Ha3BaHUI OpraHMYECKUX COeIUHEHU.

YriaeBoaopoasl

Ankanbl. Cmpoenue monexkynvt memana. I'omonornueckuil psan ankanoB. ['omonoru. Homenknatypa. M3omepusi yriepoaHoro
cKenera. 3aKOHOMEPHOCTH HU3MEHEHMsI (PM3MYECKMX CBOMCTB. XHMMHYECKHE CBOICTBa (Ha IpUMeEpe MeTaHa U 3TaHa): peakluu
3aMelleHusl (raJoreHupOBAHME), NETHUAPUPOBAHMS KaK CHOCOOBI MOJNYyYEHHUs BaXHEHIIMX COECJUHEHUN B OPraHMYECKOM CHUHTE3E.
'openne meraHa Kak OJUH W3 OCHOBHBIX MCTOYHMKOB TEIUIa B MPOMBIIUICHHOCTH U ObITy. HaxoxaeHue B mpupojae M MpUMEHEHHUe
aNKaHOB. [lonamue o Yyukioaikauax.

Ankensl. Cmpoenue monexkynvl smuiena. I'oMonorndeckuii psx ankeHoB. HoMmeHknatypa. M3oMmepus yriiepogHoOro ckeiera u
NI0JIO)KEHUSI KPaTHOM CBS3M B MOJIEKYJIE. XMMUYECKUE CBOMCTBA (HAa MpUMEpPE dTUJIEHA): pEaKLUK MIPUCOEIUHEHUS (TaJOr€HUPOBAHUE,
euopuposanue, TUAPATALUS, 2UOPO2ANO2eHUPOBaAHUe) KaK CIOCO0 ToNydeHUs: (PYHKIMOHAIBHBIX MPOU3BOJHBIX YIIEBOJIOPOIOB,
ropenus. [lonumepusanus 3THIEHA KaK OCHOBHOE HAIIpaBJIEHME €ro HCIoJb30BaHMs. [loaM3TUIEH KaK KpPYMHOTOHHAXHBIA IPOIYKT
XUMUYECKOT0 MPOU3BOACTBA. [IpuMenenune stumneHa.

Anxanuensl U kayuyku. [ToHsTue 06 ankagueHax Kak yriieBOAOpOJax ¢ ABYMs ABOMHBIMU CBsi3siMH. [lonuMepusanus JuBUHUIA
(Oyragmena-1,3) kak cmoco0 MosydyeHus] CHHTETUYECKOro Kayuyka. HatypanbHbIil U CHHTETHUECKUH Kaydyku. ByiakaHu3amus kaydyka.
Pesuna. [IpuMeHeHue KayuyKa U pEe3UHBI.

Ankunsl. Cmpoenue monexynvl ayemunena. I'omonorndeckuil psia anknHoB. HoMeHknarypa. M3oMepust yriaepoIHOro ckenera u
NI0JIO’KEHUSI KPAaTHOM CBSA3M B MOJIeKyJle. XMMHUECKHE CBOMCTBA (HAa MPUMEPE alleTUIIEHA): peakUy IPUCOEIUHEHUS (TaJOr€eHUPOBAHUE,
euopuposanue, TUAPATALUS, 2UOPO2ATIO2EHUPOSAHUEe) KAaK CIIOCOO TMOJIyYeHUS MOJIMMEPOB W JAPYTHX MOJIE3HBIX MPOAYKTOB. ['opeHue
ALETWICHA KaK MICTOYHUK BBICOKOTEMIIEPATypPHOT'O TUIAMEHH Ul CBAPKU U PE3KU MeTaIuIoB. [[pumeHeHue aneruieHa.

Apenbl. beH3071 Kak MpenCTaBUTENh apOMATHYECKUX YIIeBOAOPOIAOB. CmpoeHue monexkyavl Oensona. XUMHUYECKUE CBOWCTBA!
peakiuy 3aMelieHHs (raJOoreHHpOBaHME) KaK CIoco0 MONY4YeHHMs] XUMMUYECKUX CpPEJICTB 3alllUThl PACTEHUM, NPHUCOEINHEHUS



(ruapupoBaHKEe) KaK JOKA3aTEIbCTBO HEMPEAEIBLHOTO XapakTepa Oensona. Peakius ropenus. [Ipumenenue 6eH3oua.

Kucioponocoaep:kamnue coequHeHus

Cnuptel. Knaccuukanusi, HOMEHKIATypa, H30MEpUs CIOUPTOB. MeTaHOI W 3TaHOJN KaK MPEACTAaBUTENM MpEAeNIbHbBIX
OJIHOATOMHBIX CINUPTOB. XUMHYECKHE CBOMCTBa (Ha MpUMEpPEe METaHOJa M H3TaHOJIAa): B3aUMOJIEUCTBHE C HATpHUEM Kak crocod
YCTAHOBJICHUS] HAJTMUMSI THIPOKCOTPYIIIBI, PEaKIUsl ¢ raJoreHOBOJOPOAaMHU KaK CIoc0o0 MOJydyeHUs: pacTBOPUTENEH, JeTuapaTaius Kak
croco0 nmoJyiydeHust 3THiIeHa. Peakus ropeHus: cnupThl Kak TOmnBo. [Ipumenenue Meranona u aTaHoia. GU3NOIOrHUEcKoe 1eUCTBUE
METaHoJIa ¥ 3TaHOJIa Ha OPraHU3M YEJIOBEKa. DTHICHIJIMKOJb U MNIMIEPUH KaK MPEICTaBUTENH MPEIEIbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakuus Ha MHOTOATOMHBIE CIIUPTHI U €€ NMPUMEHEHHUE JJIs PACIIO3HABAHMS IJIMIEPUHA B COCTaBE KOCMETUYECKUX
cpencts. [IpakTudeckoe npuMeHEHUE STUIICHTIIMKOISA U TIIULEPUHA.

®enon. CtpoeHue Molekynbl eHosa. B3aumHoe gnusHue amomos 8 monexyie (henona. Xumuveckue ceoucmea: 83aumooelcmasue
¢ Hampuem, 2uOpokcudom Hampus, opomom. Ilpumenenne gpenona.

Anpaerunpl. Metanans (popmanbrerua) W dTaHalb  (aleTanplerd]]) Kak MPEACTaBUTENN TMPEEIbHBIX — ajbJCTHUIOB.
KauecTBeHHbIE peakiuu Ha KapOOHWIBHYIO TPYIY (peakius «cepeOpsHOro 3epKaiay, B3auMoaencTeue ¢ ruapokcuaom meau (1) n ux
NpUMEHEHHE )11 0OHapyKEHUs MpPeJIebHBIX albJETUI0B B IPOMBIIUIEHHBIX CTOYHBIX BOJax. TOKCHMYHOCTh ayiblieruioB. [IpuMenenue
dbopManpaeruaa 1 aeTanbaeruaa.

Kap6oHoBbIe KUCIOTHL. YKCYCHasi KUCIOTa KaK MPEeACTaBUTEINb MPeAeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XUMHUYECKHE
CBOIiCTBa (Ha MpUMEPE YKCYCHOM KHCIOTHI): pEeaklUWh C MeTaljlaMd, OCHOBHBIMHU OKCHJIAMH, OCHOBAaHUSIMU M COJSIMH Kak
MOJATBEPKACHUE CXOJICTBA C HEOPraHMYECKUMHU KHcIoTaMu. Peakuus sTepuduKanvu Kak Croco0 IOJY4YEHHs CIOXKHBIX 3(UPOB.
[Tpumenenue ykcycHoi kucioThsl. [IpencraBienue o BHICHINX KAPOOHOBBIX KHCIOTAaX.

Cnoxuble 3¢ups! u xupbl. CinoxHbIe 3QUPBI KaK MPOJYKTH B3aUMOJICHCTBHS KapOOHOBBIX KUCIOT O cnupTaMu. [IpumeHenue
CJIOKHBIX 3()UPOB B MUILEBON U map(roMepHO MPOMBIIIIEHHOCTH. JKUPBI KaK CIOXKHBIE 3(QUPHI INIMLIEPUHA U BBICIIMX KapOOHOBBIX
KUCTOT. PacTuTenbHble W JKMBOTHBIE JKHUPBI, UX COCTaB. Pacro3HaBaHue pacTUTENBHBIX >KMPOB Ha OCHOBAaHUM HMX HEMpPeIeIbHOTO
xapakrepa. [Ipumenenue >xupoB. ['maponus wiam OMBUIEHHE >KMPOB KakK CIOCOO MPOMBIIUIEHHOTO TOJYYEHHsI COJEeH BBICIINX
KapOOHOBBIX KUCIOT. MbIII4 KaK COJIHM BBICIIUX KapOOHOBBIX KUCJIOT. Molole CBOMCTBA MbLJa.

VYrneBoawl. Knaccuduxamus yriaeBomoB. Haxoxxnenue yriaeBonoB B mpupoje. ['mioko3a kak anpaeruaocnupt. bpokenwue
rmoko3bl. Caxaposa. [ uopoaus caxaposel. Kpaxman u 1ejuiron03a Kak OMoJIOrHuecKkre MnojuMepbl. XMMUYECKHUE CBOMCTBA KpaxMania u
HEJUTI0N03bl (THUAPOJIN3, KaueCTBEHHAsl peaklMs ¢ WOJAOM Ha Kpaxmall M ee MpUMEHEHHE JUisl OOHapyKeHHs Kpaxmala B MpPOJIyKTax
nutanus). [I[pumenenue u Ouonorudeckas posb yriaeBoAoB. [loHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX HA MPUMEpPE alleTATHOT'O BOJIOKHA.

Wnentudukanuss OpraHUYECKUX COCIUHEHHH. [ eHemuueckas c8:A3b MexHcoy KIaccamu OpeaHudeckux coeouneHuu. THIIbl
XUMUYECKUX PEAKIMI B OPraHNYeCKOU XUMHUH.



A3oTconeprkamme coeUHEHUs

AMuHbl. AHWIMH. AMUHOKUCIOTHI M Oenku. CocTaB M HOMEHKJIATypa. AMHHOKHCIOTHI Kak aM@oOTepHble OpraHM4ecKue
coenuHenusi. llentuaHas cBsi3b. buojornueckoe 3HaUYC€HHE O-aMUHOKHCIOT. OONacTH NpPUMEHEHUsT aMUHOKUCIOT. benku kak
npupoanbie O6uononuMepsl. CocTaB U CTpoeHHE OelKoB. XMMHUYECKHE CBOWCTBAa OEIKOB: THIPONU3, AeHaTypaius. OOHapykeHue
OeNKOB MPH MOMOIIM KaueCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBparienus 0eakoB nuiu B opranusme. bruonorndyeckue GyHKIuu 6€IKOB.
JdemoncTpanuu (¢ ucnons3oBanueM [{OP).

JleMOHCTpallMOHHbIE OMBITHL: B3anMopeicTBe amMMmuaka U aHWIMHA C COJITHOM KuCIOTOM. Peakius anunnHa ¢ OpOMHOM BOJOM.
JlokazaTenbcTBa HANMUMS (PYHKIIMOHATBHBIX TPYII B pacTBOpax aMHUHOKHUCIOT. PacTBopeHue u ocaxenue 0enkoB. L[BeTHbIE peakiuu
OEJIKOB: KCAHTONPOTEHUHOBAsA U OMypeToBas. ['opeHre NTUYBLEro nepa u mepCcTsIHON HUTKU.

XuMHUS 4 )KU3Hb

Hayunsie meTonapl mo3HaHusg B XuMuH. Mctounuku xumudeckoi wuHopmanmu. I[lonck wndopManuu Mo Ha3BaHUAM,
UACHTH(PHUKATOpaM, CTPYKTYpHBIM (hopmyiamM. MoaenupoBaHue XUMHUECKUX MPOIECCOB U SABJICHUN, XUMUYUECKULl AHATU3 U CUHMe3 KaK
METO/bl HAYYHOT'O TIO3HAHUS.

Xumus 1 310poBke. JlekapcTBa, PepMEeHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaJIbHbIE BOJABL. [Ipo0iemMbl, CBSI3aHHbBIE C IPUMEHEHHEM
JIEKapCTBEHHBIX TMpermapaToB. BpeaHble NpUBBIUKK H (AKTOPHI, pa3pyllaronife 370pOBbe (KypeHHe, yHoTpeOJieHHe ajKoroJs,
HapkoMmanusl). PaunonansHoe nutanue. [luwegvie 0obasku. OcHovl nuuedot Xumuu.

XuMusa U sHepretuka. I[IpupoaHble MCTOYHHMKHM YIiieBOAOpOAOB. IIpuponHbIi M MONyTHBIA HEPTSHOW Ta3bl, UX COCTaB U
ucnonb3oBanne. CoctaB HeQTH U ee nepepadorka. Hedrenponykrel. OkranoBoe uncio O6en3uHa. OxpaHa OKpyXkaroulel cpeapl mpu
He(dTenepepabOTKe U TPAHCTIOPTUPOBKE HEQTETPOAYKTOB. ATbTEPHATUBHBIC HCTOYHUKU SHEPTHH.
11knacc
TeopeTruyeckue 0CHOBBI XMMHUU

CTtpoeHue BemecTBa

Ctpoenne BemectBa. CoBpeMeHHasi MOJIETb CTPOSHHUS aToMa. DJIEKTPOHHAsA KOHpHUrypaus aroma. OcHosHOe U 8030)HCOeHHble
cocmosinusi amomos. Kinaccuukanus XUMAYECKUX 3JICMEHTOB (S-, P-, d-ameMeHThI). OCOOCHHOCTH CTPOCHHS SHEPTeTUYCCKUX YPOBHEH
atomoB d-anementoB. Ilepuomnueckas cucrema xumuueckux siaemMeHToB JI.M. MenneneeBa. ®@usnueckuii cmbica [lepuoanueckoro
3akoHa J[.11. MenneneeBa. [IpuunHbI 1 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB JIEMEHTOB U UX COCIMHEHUH T10 IIEPUOJAM U IPYIIIIAM.

DNEeKTpOHHAs TPHUPOJAa XUMHUYECKOW CBSI3H. ODJIEKTPOOTPUIIATEIBHOCTh. BHIbI XUMUYECKOW CBsI3M (KOBaJleHTHAasl, MOHHAs,
MeTaJJIn4yecKasi, BOAOPO/HAs) U MEXaHU3Mbl ee oOpa3zoBaHus. Kpucmannuueckue u amopguvie sewecmea. Tunvl Kpucmaiiuyeckux
peulemox  (Amomuas, MOAEKVIAPHAS, UOHHAA, MemAalludyeckas). 3aeucumocms Quauuyeckux ceolucme eewecmea Om mund
Kkpucmannuueckou pewiemkuy. Ilpuanabsl MHOTOOOpa3us BemecTs. [lonnmMepsi.



Jlucnepcnvie cucmemvi. Ilonsmue o konnoudax (301u, eenu). Yucteie BemiectBa U cMmecH. CrocoObl pa3feieHusi CMECH.
Hcemunnsie pacmeopul. PactBopernue. CriocoObl BEIPKEHHS KOHIIEHTPAIIMKA PACTBOPOB: MAacCOBast J10JIs1 paCTBOPEHHOT'O BEIIECTRA.
XuMH4YecKre peakuuu.

XUMHYEeCKHe peakiuu. [ OMOreHHbIE M TeTeporeHHble peakiuu. Knaccudukanus XUMHUYECKHX peaklMii B HEOPTaHUYECKOW U
OPraHMYECKOU XUMUHU.

CKOpOCTh peakiify, €€ 3aBUCUMOCTh OT Pa3JIMUHBIX (PAaKTOPOB: MPUPOJBI PEArpPYIOIIUX BEIIECTB, KOHIIEHTPAIIUU Pearupyromux
BEIIIECTB, TEMIEpaTyphl, IUIOMAAA PEAKIMOHHOM MOBEPXHOCTH, HAIW4YMs Kartaiu3atopa. Pojb KaTanu3aTopoB B MPUPOJE U
MIPOMBIIIJICHHOM TIPOU3BOICTBE.

OO6paTUMOCTh peakiuii. XUMHUUYECKOE PABHOBECHE M €r0 CMEIICHHE I0J] JCUCTBHEM pa3lUYHBIX (HaKTOPOB (KOHIIEHTpAIUS
pEareHToB WX MPOJAYKTOB pPEaKIuW, JaBjICHUE, TeMIleparypa) Uil CO3/JaHUs ONTHUMAJbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX
MPOLECCOB.

Peakinu B pacTBOpax 3JE€KTPOJUTOB. pH pacTBOpa Kak MOKa3aTellb KUCIOTHOCTH cpelbl. ['uaponu3 coneld. 3HaueHue ruiposin3a B
OMOJIOTHYECKUX OOMEHHBIX TIpolleccax.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC PEAKIIMHU B IPUPO/IE, TPOU3BOICTBEHHBIX MPOLIECCAX U KUZHEACATETLHOCTH OPraHU3MOB.

Koppo3usi MeTayioB: BUIBI KOPPO3HWH, CIOCOOBI 3alllMThl METAIOB OT KOPPO3UU. ODIeKmpoau3 pacmeopos U pAachliasos.
Ilpumenenue snekmpoauza 6 nPpoOMulULIEHHOCHIU.

BemecrBa u ux cBoiicTBa

Knaccudukanusi HEOpraHM4eCKUx COSTUHEHUH.

Mertamibl. OKUCTUTETFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB IJIaBHBIX U MOOOYHBIX MOATPYMH (MEb,
KeJe30)

Hewmerannbl. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA MPOCTHIX BEIIECTB —HEMETAJIOB: BOJOPO/Ia, KMUCIOPO/ia, TaJIOTeHOB,
cepwl, a3ota, hocdopa, yriaepoa, KpeMHHUS.

XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHMM. ['eHeTndeckas CBsA3b MEXY KIaCCaMH OPraHUYECKUX U
HEOPTraHUYECKUX BEIICCTB.

XuMus 4 KU3Hb

Hayunsle wmeTonsl mo3HaHuss B XuMud. VcTounmku xumudeckoi wuHpopmanuu. Ilomck wHbopManuu 1o Ha3BaHUSIM,
UaeHTU(DUKATOPAM, CTPYKTYPHBIM dopmyiiaM. MoaennpoBaHUe XUMUYECKUX TPOILIECCOB U SBICHUMN, XUMUYECKUL AHAIU3 U CUHME3 KAK
METO/Ibl HAYYHOT'O MIO3HAHMUSI.

XuMHUS B TIOBCETHEBHOM XU3HU. Moromue u ductsmnme cpeactsa. Cpedcmaa 60pbOvi ¢ Ob1mMoSbIMU HACEKOMIMU. DenelieHmbl,
uncexmuyuovl. CpelcTBa JTUYHOM TUTHEHBI M KocMeTHkH. IlpaBmiia Ge3omacHOW pabOThl ¢ €JKUMH, TOPHOYUMH M TOKCHYHBIMU



BELIECTBAMU, CPEJCTBAMU OBITOBOM XUMUMU.

XuMUS U CelNbCKOoe X031icTBO. MuHepanbHble U opraHuueckue yaoopenus. CpeacTsa 3allluThl paCTEHU.

Xumusa B ctpoutenbcTBe. LlemenT. beron. Iloabop onTHUMalbHBIX CTPOMTENBHBIX MATEPUATIOB B MPAKTUYECKOM NEATEIBHOCTH
4eJI0BEKA.

XuMusi U 9KoJIoTus. XUMHUYECKOE 3arps3HeHHE OKpyXKaromed cpeabl U ero mnocieactBusa. OxpaHa rujpocepbl, NOYBBIL,
atMocdepsl, QuIopsl U PayHbl OT XUMHUECKOTO 3arpsi3HEHUS.

TemaTu4yeckoe IVIAHUPOBAHME

10 kaacc
Ne i/t Pazpgen, rema KoanuectBo yacoB
1 OCHOBBI OpPraHUYECKOM XUMHH 11
2 VYTneBoaopo sl 21
3 Kucnoponoconep:xamniue coeTMHEHUS 23
4 A3oTcoaepkalie CoeIMHEHUS 8
5 XUMHUS U )KU3Hb 7

HUTOTO 70
11 kaacc
Ne /o Paznen, rema KommnuecTBo yacoB
1 CrtpoeHue BeliecTna. 21
2 XUMUYECKUE PEaKIUU. 16
3 BemectBa u ux cBoiicTBa 24
4 XUMUS U KU3Hb 7

Utoro 68




