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Pabouyas nporpamma

0 npeaMeTy «XuMHs»

Cpok peamzanuu 2 rojaa

YpoBeHnb oOpazoBaHusi: cpennee odmiee oopazosanue, 10-11 kmaccesl

Pazpabotunku:

VY namenoBa Jlapuca MlBaHOBHA — y4uTENh XUMUM.



1. Ilnanupyemble pe3y/abTaTbl OCBOEHHS Y4eOHOI0 NpeaMeTa

JINYHOCTHBIMHM pe3yJbTATAMU 00y4YeHUs] XUMHUHM SIBJISIIOTCS

1) BocCHUTaHUE POCCHICKOM TpPaKIAHCKOW WJACHTUYHOCTH: TMAaTPHOTU3MA, YBakeHUs K OTeuecTBY, NpOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuu; oco3HaHue CBOEH ATHUYECKON MPUHAJICKHOCTH, 3HAHUE UCTOPHH, S3bIKA, KyIbTYpbl CBOETO Hapo[a,
CBOETO Kpasi, OCHOB KyJIbTYPHOTO Hacyeaus HapoaoB Poccuu u yenoBedecTBa; yCBOCHHE TYMAHUCTHYECKUX, IEMOKPATHYECKUX U TPATUIIUOHHBIX
[IEHHOCTEH MHOTOHAIIMOHAIILHOTO POCCUUCKOTO OOIIECTBA; BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTHU U JI0JTa Tiepe PouHo;

2) opMupOBaHKE OTBETCTBEHHOTO OTHOIIEHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaloOIMXCS K CaMOPa3BUTHIO H
caMo00pa3oBaHUI0 Ha OCHOBE MOTHBAIIMU K OOY4EHHWIO U MO3HAHWIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JalbHEHIeH WHAWBUIYaTbHON
TpackTopuu oOpa3oBaHus Ha 0a3e OPHEHTUPOBKM B Mupe mpodeccuii W NpodecCHOHATBHBIX TPEANMOYTEHHH, C Y4ETOM YCTOMYHMBBIX
MO3HABATEIbHBIX MHTEPECOB, a TAKKEe HAa OCHOBE (OPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPYIY, Pa3BUTHUS OIbITA Y4aCTUS B COLIMAIBHO
3HaYUMOM TPYIE;

3) dopmupoBaHKE 1IETOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECCTBEHHOW MPAKTHKH,
VYUTBIBAIOIIETO COIUANIBHOE, KYJIBTYPHOE, S3bIKOBOE, TyXOBHOE MHOT00Opa3ue COBPEMEHHOTO MUPA;

4) popMupoBaHKE OCO3HAHHOTO, YBAKUTEIBHOTO U JTIOOPOIKEIATEIILHOTO OTHOLICHUS K JIPYrOMY YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PECHHUIO,
KYJbTYpE, S3bIKY, BEpe, TPa)JIaHCKOW MO3ULIUH, K UCTOPUU, KyIbTYpe, PEUTUH, TPAIUIUIM, sS3bIKaM, [IEHHOCTSIM HapoaoB Poccuu u HaponioB
MHUPa; TOTOBHOCTH U CIIOCOOHOCTH BECTH JAUAJIOT C APYTUMHU JTIOJbMH U IOCTUTaTh B HEM B3aUMOTIOHUMAHUS;

5) ocBOEGHHE COIMATBHBIX HOPM, ITPaBHII TIOBEACHUS, posieil  (JOPM COIHATBLHOW KU3HHU B IPYIIIAX U COOOINECTBAX, BKIIOYAst B3POCIIbIC U
COLIMANIbHBIE COOOIIECTBA; y4acTHE B IIKOJIHHOM CaMOYIPABIEHUH U OOIECTBEHHOW >KU3HU B Mpe/eiax BO3PACTHBIX KOMIIETEHIHH ¢ y4EToM
PETHOHAIBHBIX, THOKYJIBTYPHBIX, COLUATBHBIX U SKOHOMHYECKHX 0COOEHHOCTEH;

6) pa3sBUTHE MOPATLHOTO CO3HAHUS U KOMIIETCHTHOCTH B PEIICHHH MOPAJIBHBIX TPOOJIEM Ha OCHOBE JTMYHOCTHOTO BBIOOpa, (POPMHUPOBAHUE
HPaBCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBECHU S, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM MOCTYITKaM;

7) hopMHpOBaHHE KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIICHUHM M COTPYIHUYECTBE CO CBEPCTHHKAMH, JICTHMH CTAPILIETO U MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B IIpoliecce 00pa3oBaTEIbHOM, OOIIECTBEHHO TOJIE3HOM, y4eOHO-HCCIIEIOBATEIBCKONW, TBOPYECKOW W JPYTHX BHUJIOB
JACATCIBHOCTH

8) GopMupoBaHHE IEHHOCTH 3J0POBOTO M 0E30MacHOr0 00pa3a >KM3HH; YCBOCHHE IPAaBWJI HHAWBUIAYAIbHOIO W KOJUICKTHBHOTO
0€30MmacHOT0 MOBEJACHUS B UYPE3BBIYAMHBIX CUTYAIUSX, YIPOXKAIONIMX >KU3HU U 3[0POBBIO JIIOJCH, MpPaBUJ MOBEICHUS HAa TPAHCIOPTE U Ha
Joporax;

9) GopMupoBaHKE OCHOB 3KOJIOTHYECKON KYJIBTYPHI COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBIIUICHHS, Pa3BUTHE
OTIBITA HKOJIOTHYECKU OPUEHTUPOBAHHOM pedeKCHBHO-OLIEHOYHOM U MPAKTUYECKON JEATENbHOCTH B KU3HEHHBIX CUTYaITUSX;

10) oco3HaHMe 3HAYCHHS] CEMbH B JKU3HU YEIIOBEKA M OOILIECTBA, MPUHSATHE LIEHHOCTH CEMEHHOMN JKU3HHU, YBAKUTEIBHOE M 3a00TIMBOC
OTHOILIEHUE K YWIEHAM CBOEH CEMbH;

11) pa3BUTHE 3CTETHUECKOTO CO3HAHUS YePe3 OCBOCHUE XYJ0KECTBEHHOTO Haceus HapoaoB Poccuu u Mupa, TBOPYECKOM JESITEIIbHOCTH
ACTETUYECKOTO XapakTepa.



MeTanpeAMe THBIMH pe3yJibTaTaMU 00y4eHUsI XUMHH SIBJIAIOTCSH:

1) yMeHHE caMOCTOSITEILHO ONPEACNATh eI CBOCTO OOYYCHHS, CTABUTh M (POPMYIHUPOBATH JUTs ce0sl HOBBIC 337a4i B y4€0e U MO3HABATEILHON
JEATEIbHOCTH, Pa3BUBaTh MOTHBBI U HHTEPECH! CBOEH MO3HABATENIBHOM JEATENbHOCTH;

2) yMEHUE CaMOCTOSITEIBHO IUIAHUPOBATh NYTH JOCTHUIKEHHUsS IeJield, B TOM 4YHCIIE AIbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh Hauboiee
sa(exTrBHBIE CITOCOOBI peleHHsT YYEOHBIX U MO3HABATEIbHBIX 337124,

3) yMEHHE COOTHOCHTH CBOM JICHCTBUS C TUIAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBIISATh KOHTPOJIb CBOCH AEATEIBHOCTH B IPOLIECCE TOCTHIKECHUS
pesyabTara, OnpeaessaTh ClocoObl ACHCTBUN B paMKaxX MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICHCTBUSA B COOTBETCTBHUH C
W3MEHSIOICUCS CUTYalLlUEeH;

4) yMeHU€ OLEHUBATh MPAaBUJILHOCTh BBINOJIHEHUS y41eOHO! 3a1a4M, COOCTBEHHBIE BOBMOYKHOCTH €€ PELICHUS;

5) Bi1azieHNe OCHOBAMU CaMOKOHTPOJISI, CAMOOIICHKH, TPUHSATHS PEIICHUI M OCYIIECTBIICHHSI OCOZHAHHOTO BHIOOpa B YUEOHOM U TTO3HABATEIIHHOM
JIESTEIIbHOCTH;

6) yMeHUE oOmpeAeNATh MOHSATHS, CO3laBaTh OOOOINECHWS, YCTaHABJIMBATh aHAJOTUHU, KIACCU(PUIIUPOBATh, CAMOCTOSTEIBHO BBIOMpAThH
OCHOBaHHUS U KPUTEPUH I KIACCU(PUKALMM, YCTAaHABIMBATh NPUUMHHO-CIECACTBEHHBIE CBS3U, CTPOUTh JIOTUYECKOE PACCyXIECHUE, YMO3AKIIOUEHHE
(MHIIyKTHBHOE, IeAYKTUBHOE U IO AaHAJIOTHH) U AeJaTh BBIBOJIBI;

7) yMeHHUE cO3/1aBaTh, IPUMEHSTH U IPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOJICIIA U CXEMBI JIJISl pellieHUs y4eOHBIX W IMO3HABATEILHBIX 33/1a4;

8) cMBICIIOBOE UTEHHE;

9) yMeHUEe OpraHM30BBIBAaTh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTD C YUUTEIEM M CBEPCTHUKAMU; Pa0dOTaTh MHIMBUIYAIBHO U
B TIpyHIle: HaXoIuTh OOIlee pelleHrue M paspeliaTh KOH(UVIMKTHI Ha OCHOBE COIVIACOBAHUS TMO3ULIUN U yd€Ta HHTEpecoB; (OPMYIHPOBATH,
apryMEHTHPOBAaTh U OTCTauBaTh CBOE MHEHUE;

10) ymeHHE OCO3HAHHO UCIIOJIB30BAaTh PEUYCBBIC CPE/ICTBA B COOTBETCTBUU C 3aJayeli KOMMYHUKALIUU JUTS BHIPAXKCHUSI CBOMX YyBCTB, MBICIICH U
noTpedHOCTEN; IITaHMPOBAHUS U PETY/SAIUN CBOEH AESTENbHOCTH; BJIaJ€HHUE YCTHOM M MUCbMEHHOM peublo, MOHOJIOTUYECKON KOHTEKCTHOM peubto;

11) popMupoBaHue U pa3BUTHE KOMIECTEHTHOCTH B OOJIACTH MCIIOJIB30BaHMs MH(OPMAIOHHO-KOMMYHUKALMOHHBIX TexHOJOrHi (nanee MKT—
KOMIIETEHIINH );

12) ¢opmupoBaH¥MEe W pa3BUTHE IKOJOTUYECKOTO MBINUICHHS, YMEHHE MPHMEHSITh €r0 B IIO03HABATENbHOH, KOMMYHUKATUBHOW, COLMABHOM
MpPaKTUKE U TPOPECCHOHAIBHON OpUEHTAIUH.

IIpeamMeTHBIE pe3yJbTaThl 0TPAKAIOT !
1) chopMHpOBaHHOCTH MPEACTABICHUH O MeCTe XHMHH B COBPEMEHHOH HaydyHOW KAapTUHE MHUpPA; MOHMMaHUE pOJU XUMHU B
dopMupoBaHUU Kpyrozopa U (QyHKIIMOHAJIbHONW TIPaMOTHOCTH 4YeJIOBEKa JJIs PEIleHHs] MPAaKTHYECKUX 3aj1ady;

2) BiajeHHE OCHOBOIOJATAIONMMH XHUMHUYECKAMH TOHSITHSIMH, TEOPHSMH, 3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJb30BaHUE
XUMHYECKOM TEPMMHOJIOTUEM W CUMBOJIMKOM;

3) BJIaJCHUC OCHOBHBIMHM MCTOJAMH HAYYHOI'O0 ITO3HAHUS, HUCIIOJIB3YyEMBIMHU B XUMHUU: Ha6J'IIO,I[€HI/I€, OIMHUCaHUuE€, USMCPECHUC, SKCIICPUMCHT,

YMCHUC O6pa6aTLIBaTL, OOBACHSATH PE3YIIbTAThL HpOBCI[éHHLIX OIIBITOB MW ACJaTb BBLIBOJBI, I'OTOBHOCTH H CIIOCOOHOCTD NpUMCHATL MCTOIbBI
MMO3HAHUA IPU PCHICHUUN IMPAKTHYCCKUX 3aday,



4) chopMHUPOBAHHOCTH YMEHHsI JaBaTh KOJIMYCCTBEHHBIC OIICHKH M MPOBOJUTH PACUYEThI MO XUMHUYCCKUM (OpMyiIaM M YpaBHCHUSIM;

5) BiageHHE NMpaBUIAMHU TEXHUKH 6€30IACHOCTH MPH MCIIOJIL30BAHUN XMMUYECKIX BEILECTB;

6) chopMHUPOBAHHOCTH YMEHHS KIacCH(UIIMPOBATh OPraHMYECKHE BEIIECTBA M PEAKIHUU IO Pa3sHBIM MPHU3HAKAM;

7) chopMHPOBAaHHOCTH YMEHHUsS ONMHUCBHIBATh W Pa3IMyvaTh W3yYCHHBIE KJIACChl OPraHUYECKHX BEIIECTB;

8) chopMHPOBAHHOCTh YMEHUS JIeNIaTh BBIBOJIBI, YMO3AKIIOUCHUS U3 HAOJIOICHHIHA,

XAMUYECKH X 3aKOHOMEPHOCTEH, MPOTrHO3MPOBATH CBOIMCTBA HEM3YHIEHHBIX BEIIECTB IO AHAIOTUU C M3Y4EHHBIMU,

9) chopMHpPOBAHHOCTH YMEHHS CTPYKTYpUPOBAaTh M3YYCHHBIM Marepual W XAMUYCCKYI0 HMHQPOPMALMIO, TOJy4aeMyl0 M3 pasHbIX
HCTOYHHUKOB;

10) copMHUpPOBaHHOCTH COOCTBEHHOW MO3MIIMU IO OTHOIICHHIO K XUMHYECKOU

uHdOpMaMy, mMonyqaeMOi U3 PA3HBIX HCTOYHUKOB;

11)chopMHPOBAHHOCTE YMEHHUsSI aHAIM3MPOBATh W OLIEHWBATH IMOCIICACTBUS MPOU3BOJCTBEHHOW M OBITOBOM JEATEIBHOCTH, CBSI3aHHOM C
nepepaboTKOM OpraHMYeCKUX BEIIECTB;

12)oBnageHre OCHOBAMH HAYYHOTO MBIIUICHHUS, TEXHOJOTUEH HCCIeOBATEIbCKOW M MPOSKTHOW JESTeIbHOCTH;

13)chopMHPOBAHHOCTh YMEHHSI TMPOBOJUTH IKCIICPUMEHTBI PA3HOM TUIAKTUYCCKON HarpaBIeHHOCTH;

B pe3ysabrare udydeHusi yueOHOro npeamMmera «XuMHs» HA YPOBHe CpeJHEro o0mero oo0pasoBaHus:
BrinyckHuk Ha 0230BOM YPOBHE HAYYHTCS:

—  packpbIBaTh HA MPUMEPax POJb XUMHUHU B (POPMUPOBAHNU COBPEMEHHOW HAYYHON KApTHHBI MUPA U B MPAKTUYECKOM JIEATEITHPHOCTH YEJIOBEKA;

—  JIEMOHCTPHUPOBATh HAa IPUMEpaX B3aUMOCBS3b MEXy XUMUEN U JPYTHMH €CTECTBEHHBIMU HAYKAMU;

—  pacKpblBaTh Ha MIpUMeEpaX MOJOKEHUSI TEOPUU XUMHUUECKOro cTpoeHust A.M. byrneposa;

— noHuMaTh Quinueckuil cmbica Ilepuonnueckoro 3akona [I.J. MenneneeBa U Ha €ro OCHOBE OOBSCHSTH 3aBUCHUMOCTH CBOMCTB XMMHYECKUX
3JIEMEHTOB U 00Pa30BaHHBIX MU BELIECTB OT 3JEKTPOHHOIO CTPOEHHUS aTOMOB;

—  OOBSCHATH MPUYMHBI MHOTOOOPA3Us BEIIECTB Ha OCHOBE OOLMX MPEICTABICHUN 00 UX COCTaBE U CTPOCHUH,

—  NIPUMEHSAThH MPaBUJIA CUCTEMATUYECKOW MEKAYHApOAHON HOMEHKIATYphl KaK CPE/ICTBA Pa3IMUEHUsS U UICHTU(UKALIMU BELIECTB 110 UX COCTaBy
U CTPOEHUIO;

—  COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYpHBIE (DOPMYIBI OPraHMYECKHUX BEIIECTB KaK HOCHTENEeW HH(GOPMAIMM O CTPOCHUU BEINECTBA, €r0
CBOMCTBAax U NPUHAJIEKHOCTHU K ONPEICIIEHHOMY KIIACCy COCIUHEHHI;

—  XapakTepu3oBaTh OPraHMYECKHE BELIECTBA 110 COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATh NPUUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY
JTAHHBIMH XapaKTepHUCTUKaMU BELIECTBA;

— TOPUBOAUTH IPUMEPHl XMMUUYECKMX PEAKLIMM, PACKPBIBAIOIMX XAPAKTEPHBIE CBOWCTBA THUIIMYHBIX IPEICTAaBUTEIEH KIACCOB OPraHMYECKUX
BEIIECTB C IIETBI0 NX UICHTH(PUKAIMHI M OOBSCHEHHS 0071aCTH TPUMEHCHUS;

—  IPOTHO3MPOBATH BO3MOXXHOCTH IIPOTEKAHUS XUMHUYECKUX PEaKIIUi Ha OCHOBE 3HAHMM O TUITAX XUMUYECKOHM CBSI3M B MOJIEKYJIaX PEareHTOB U UX
PEaKIMOHHOM CTIOCOOHOCTH;

—  HCIIOJNIB30BAaTh 3HAHUS O COCTABE, CTPOSHUHU M XMMHYECKHX CBOMCTBAX BEIIECTB JUIsi 0€301MaCHOTO MPUMEHEHHUSI B TPAKTUYECKOH IESTEIBHOCTH;



—  TPUBOAMUTH MPUMEPHI MPAKTUUYECKOTO HCIOIB30BAHUS MPOAYKTOB MepepadOTKu He(hTH U MPUPOTHOTO ra3a, BHICOKOMOJIEKYIIPHBIX COSTMHEHU I
(MTONMATUIICHA, CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

—  TPOBOJUTH OMBITHI MO PACIO3HABAHUIO OPTaHUYECKUX BEIECTB: MIUIIEPUHA, YKCYCHON KHCIIOTHI, HEMPEICIbHBIX KUPOB, TIIFOKO3bI, Kpaxmana,
0€JIKOB — B COCTaBe IMHILEBHIX MPOIYKTOB M KOCMETUYECKUX CPEICTB;

—  BJIQJIETh PAaBHJIAMH U TIpHEeMaMH 0€301MacHOM pabOThl ¢ XAMHUYECKMMH BEIECTBAMHU U JIA0OPATOPHBIM 000PYJIO0BaHUEM;

—  YCTaHaBJIMBAaTh 3aBUCHUMOCTb CKOPOCTHM XMMMUYECKOH pEakuMM W CMEIICHHMS XMMHYECKOI0 PAaBHOBECHS OT Pa3IMYHBIX (AKTOPOB C IIEJIBIO
OIpeieNIeHU s ONITUMANIBHBIX YCIOBUN MPOTEKAHHS XKMUYECKUX MTPOLIECCOB;

—  TPUBOAMUTH MPUMEPHI THAPOIU3A COJIEH B MOBCETHEBHON JKMU3HU YEJIOBEKA;

— TPUBOAUTH MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHH B MPUPOJE, MPOU3BOACTBEHHBIX MPOIECCaX M IKU3HEACATEIBHOCTH
OpraHHU3MOB;

—  TPUBOAMUTH MPUMEPHI XUMUUECKUX PEAKIUU, PACKPBIBAIOLMX 00IME XMMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB — METAJIOB U HEMETAJLIIOB;

— TPOBOJUTH PACUETHI HA HAXOXKACHUE MOJIEKYIIPHON (OPMYJIBI YITIEBOIOPO/IA MO MPOIYKTaM CTOPaHHS U IO €r0 OTHOCUTEIBHOW MIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIMX B €TI0 COCTaB;

—  BIaJETh MpaBujamMu 06€301acHOT0 OOpalleHus ¢ €IKUMHU, TOPIOUMMU U TOKCHYHBIMU BEILIECTBAMU, CPEJICTBAMU OBITOBOM XUMUU;

—  OCYIIECTBJIAATH MOUCK XUMUYECKOW MH(OPMAIMU 10 Ha3BaHUAM, HIACHTH(PHKATOpAM, CTPYKTYPHBIM (OpMyJIaM BEIIECTB;

— KPUTHUYECKH OLICHMUBATh W HWHTEPIPETHUPOBATH XUMHUUYECKYI0 HMHMOPMALIMIO, COIEPIKAIIYIOCS B COOOIICHUSAX CPEICTB MAacCOBOM MHQOpMAIUU,
pecypcax HTepHeTa, HAydHO-TIOMYNISIPHBIX CTaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B IIEJISIX BBISBICHUS OIIMOOYHBIX CYKICHU I
1 GopMHUpPOBaHUS COOCTBEHHOM MO3UIIUY;

—  TPEICTaBJATh MYTU pEUieHUs II00albHBIX MPOOJieM, CTOSIMX MEepe]] YEIOBEUECTBOM: DKOJIOTUUECKHX, SHEPIeTUUYECKUX, CHIPEBBIX, U POJIb
XUMUH B PEUICHUU dTUX TPOOIIEM.

BoinyckHUK Ha 06230BOM YPOBHE MOJYYHUT BO3MO:KHOCTh HAYYUTHCS

—  WLIIOCMPUpPOBAmMb HA NPUMEpax CMAHOGNEeHUe U I0NIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMAnax ee
paseumusi;

—  UCNONIBb308aMb MEeMOObl HAYYHO20 NO3HAHUSA NPU BbINOJHEHUU NPOEKMO8 U YUeOHO-UCCIe008aMENbCKUX 3a0ay NO U3YUEHUIO COUCMSE, CNoc0608
RONYYeHUsl U PACNO3HABAHUS OP2AHUYECKUX BeUYeCm,

—  00vACHAMb npupody U Ccnocobvbl 006pA308aHUA XUMUYECKOU C6A3U. KOBAIEHMHOU (NOJAPHOLU, HEeNOJAPHOL), UOHHOU, MemalluiecKoll,
8000POOHOI — C Yeblo OnpedeneHus XUMU4eckol akmueHOCMU 6eujecms,

—  YCMaHaenueamv 2eHemuyecKylo C6s3b MeHcOy KIAcCaMy OpP2aHUYecKUx eeujecms 0 000CHO8AHUSA NPUHYUNUATILHOU 803MONCHOCTU NOTYYeHUs.
Op2aHU4eCcKUx coeOUHeHUll 3a0anH020 COCMABa U CMPOeHUsL;

—  YCMAaHAIU8amsb 63aUMOCEA3U MeHcOy akmamu u meopuel, NPULUHOL U CIeOCmEUuemM NpU aHanuze npooIeMHbIX CUmyayuti U 0O0CHO8AHUU
NPUHUMAEMBIX PeueHUll HA OCHO8E XUMUYECKUX 3HAHUIL.



2. Cogepxanue y4eOHOro npeameTa

10 kimace
OCHOBBI OpraHn4yecKoil XuMuu

[losiBiIeHME U pa3BUTHE OPraHUYECKON XMMHMM Kak Hayku. lIpenmer opranmdeckoil xumuu. MecTo 1 3HaueHUE OPraHMYECKOM XUMHUH B CUCTEME
€CTECTBCHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK MOPSAJOK COeAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaleHTHOCTU. OCHOBHBIE MOJOXKEHUS TEOPUH XUMUUYECKOTO
CTPOEHMSI OpraHuuYecKuX coequHeHuil A.M. byrnepoBa. YrnepoaHslii CKeleT OpraHu4eckoil MoseKyibl. KpaTHOCTh XUMHUECKOW CBSI3U. 3aBUCUMOCTD
CBOMCTB BEILECTB OT XMMHUYECKOTO CTpOEHHUsI Mojekyl. M3omepus u uzomepsl. [lonstue o ¢yHkumoHansHOU rpynme. [IpuHuunel kiaccudukanuu
OpraHu4eckux coequHeHuil. CucreMaTryeckas MeKAyHapoaHas HOMEHKIATypa U IPUHIUIIBI 00pa30BaHMs Ha3BaHUI OPraHMYECKUX COCIUHEHMI.

Ankanbl. Cmpoenue monekynvl memana. 'omomormyeckuil psa ankaHoB. 'omornorn. Homenknarypa. M3omepus yriiepoJHOro ckesnerta.
3aKOHOMEPHOCTH M3MEHEHHUs (PU3MYecKHX CBOMCTB. XMMHMUECKHE CBOMCTBA (Ha MpUMEpe METaHa M 3TaHa): peaklMu 3aMelIeHHs (raJoreHupOBaHue),
JETHIPUPOBAHUS KaK CIIOCOOBI IOJyYE€HHUs BaKHEHIIMX COEAMHEHUI B OpraHU4YecKoM cuHTe3e. ['opeHne MeTaHa Kak OAMH U3 OCHOBHBIX HCTOYHU KOB
TeIrJjia B IPOMBIITIEHHOCTH U ObITy. HaxoxieHne B mpupojie U NpUMEHEHHE aJKaHOB. [oHAmue 0 YUKIOANKAHAX.

Anxensl. Cmpoenue monekyavi smuieHa. 1'omonormyeckui psin ankeHoB. Homenknarypa. M3omepusi yriaepogHOTo CKeleTa M IOJIOXKEHUS
KpaTHOW CBSI3U B MOJIEKyJle. XMMUYECKUEe CBOMCTBA (Ha MpUMeEpe 3TUJICHA): peaKLMK MPUCOESTUHEHUS (TaJIOTeHUPOBAHUE, 2UOpuposarue, TuIpaTalus,
2UOPO2ano2eHUpo8aHue) Kak crocod moaydeHus: QyHKIMOHAIBHBIX IPOU3BOJHBIX YIJIEBOAOPOAOB, ropeHus. [lomuMmepusaius 3TuaeHa Kak OCHOBHOE
HallpaBJICHUE €0 UCIIO0Ib30BaHus. [lonn3TuieH Kak KpymTHOTOHHAKHBIN POIYKT XMMHUUYECKOTO MPOU3BOACTBA. [[pMeHeHne aTuneHa.

AnkanueHsl U Kaydyku. [loHsTHe 00 ankaaMeHax Kak yriieBOJOpOAax ¢ ABYMs IBOWHBIMH CBsi3siMu. [lonmmepu3zanus auBuHmiIa (Oyraauena-1,3)
KaK Croco0 MOJydeHUs CUHTETHUYECKOro Kaydyka. HaTypanbHblf U CHHTeTHYECKUH Kayuyku. Bynkanusanus kayuyka. Pesuna. Ilpumenenue xaydyka
U PE3UHBI.

Anxusbl. Cmpoenue monexynel ayemunena. I'omonornueckuil ps ankuHoB. HomeHnknaTtypa. M3omepust yriiepoaHOro cCkejaera U IMOJO0KEHUs
KpaTHOW CBS3M B MOJIeKyle. XUMHYECKHE CBOWCTBAa (HAa NpHUMepe aleTHIICHA): peakuWM TPUCOCAUHEHHS (TaJIOTeHUPOBAHUE, cuopuposauue,
TUJpaTalus, 2uopo2ano2eHuposanie) Kak crocod MOIydeHHUs MOJUMEpPOB U JPYruxX IOJIE3HBIX NMPOAYKTOB. ['opeHue aneTwiieHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU ISl CBAPKH M pe3Ku MeTaisioB. [IpuMeHeHune aneTusieHa.

ApeHbl. BeH3071 Kak MpeICTaBUTENh apOMAaTHYECKUX YIIIEBOAOPONOB. CmpoeHue monexkyavi Oen3ona. XAMHUYECKHE CBOWCTBA: PEAKIHUH
3aMelleHUs1 (TAJIOTCHUPOBAHUE) KaK CIOCO0 TMOJIydeHUs] XUMMUECKUX CpEACTB 3allMThl PACTEHUH, NPUCOCAMHEHMsS (TUAPUPOBAHUE) Kak
JI0Ka3aTelbCTBO HEMpPEIEIbHOro Xapakrepa O0eH3ouna. Peakius ropenus. [Ipumenenne 6eHsona.

Cnuptsl. Knaccudukanus, HOMEHKIATypa, U30MEpUsl CIUPTOB. METaHO M 3TaHOJ KaK MPEACTaBUTENN MPEACIIbHBIX OJIHOATOMHBIX CIUPTOB.
XUMHYECKHe CBOMCTBa (Ha MpUMEpe METaHoja W 3TaHOJA): B3aUMOJCHCTBHE C HATPUEM KaK CIOCOO YCTAHOBJIEHUS HAIWYUS THAPOKCOTPYIIIHI,



peaxuus ¢ TajJoreHOBOJOPOJaMH KaK CIOocO0 MOMy4eHHS PacTBOPUTENEH, AeTUIpaTalus Kak Coco0 MmoxydeHus dTuiieHa. Peakiius TopeHus: CoupThI
Kak TOIMBO. [IpuMeHeHue MmeTaHona W 3TaHona. PU3MOIOTMYECKOE NEWCTBHE METaHOJa U 3TAHOJIA HAa OPraHW3M 4YeJOBEKAa. DTHUJICH ITIMKOIb U
TJUIEPUH KaK TPEACTAaBUTENN TPEISTbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha MHOTOATOMHBIE CIUPTHI U €€ NMPUMEHEHUE s
pacno3HaBaHUs DIMIEPUHA B COCTaBE KOCMETUUECKUX CpeCTB. [IpakTnueckoe mpuMeHEHUE ITUIICHITIMKOMIS U TIIHIEPUHA.

®enon. CtpoeHune MoNeKynbl (eHona. BzaumHoe enusHue amomos 8 monexyie genona. Xumuueckue ceolcmea: 83aumooelicmaue ¢ Hampuem,
auopoxcuoom Hampus, opomom. IlpumeHnenue geHona.

Anpnernapl. Metananp (hopMalibJiery/l) U dTaHaANIb (AlleTaabACTHI) KaK MPEICTaBUTENHN MPEISTbHBIX allberuioB. KadyecTBeHHBIC peakiuu Ha
KapOOHWJIBHYIO TpPYIIy (peakuusi «cepeOpsHOro 3epkana», B3zaumojneicTBue ¢ ruapokcunom menu (II) m ux mpumMeHeHue Il OOHAPYKEHUS
MpeAeTIbHBIX AllbICTHIOB B IPOMBIIUICHHBIX CTOUHBIX BoJIaX. TOKCMYHOCTH anbaeruqoB. [Ipumenenue dhopManbaeruaa u aeTaabaeruia.

KapOoHoBbIe KHCIOTBI. YKCyCHash KUCJIOTa KaK MPEACTaBUTENb MPeleiIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA (Ha
MpUMEpPE YKCYCHOM KHCIIOTBI): PEaKIHU C METaUlaMH, OCHOBHBIMH OKCHJJIAMH, OCHOBAHUSMHU M COJSIMH KakK TOATBEPXKIEHHUE CXOJICTBA C
HEOPraHMYEeCKUMHU KHUCIOTaMU. Peakius sTepuduKanuu Kak Croco0 MoixydeHus ClOoXHbBIX 3¢upoB. [IpuMenenne ykcycHoi kucnoTsl. [IpencraBneHue
0 BBICIIMX KAPOOHOBBIX KHCIIOTaX.

Cnoxusble 3¢gupbl 1 kupbl. CiokKHbIE 3(UPBI KaK TPOIYKTHI B3aUMOACHCTBUS KApOOHOBBIX KHCIOT CO ciupTaMu. [IpruMeHeHu e cioKHbIX 3(QUpoB
B MHUIIECBON U Map(rOMEpHON MPOMBIIUTICHHOCTH. JKUPBI KaK CI0KHBIE 3(UPHI TIHIIEpUHA W BHICIIMX KAPOOHOBBIX KUCIOT. PacCTUTENTbHBIC U JKUBOTHBIE
JKUPBI, UX COCTaB. Pacrio3HaBaHUE paCTUTENbHBIX KUPOB HA OCHOBAHUHU UX HENIPEeNbHOro Xapakrepa. [I[puMenenue xxupoB. [ Hapoau3 uim oMpluIeHHE
KHUPOB KaK CIOCOO MPOMBIIUIEHHOTO MOJYyYEHHS COJIed BBICHIMX KapOOHOBBIX KUCIOT. MBIIA KaK COJM BBICHIMX KapOOHOBBIX KUCIOT. Moronme
CBOICTBA MbLIA.

Yrnesonsl. Knaccudukamus yreBonoB. HaxoxxneHue yriieBoJoB B mpupoje. [Iroko3a kak ampaerupocnupt. bposkenue rimokossl. Caxaposa.
Tuoponus caxaposei. Kpaxman u 1elI0N03a Kak OHOJNOTHMYECKHWE MOJMMEphl. XMMHYECKHE CBOMCTBA Kpaxmalla M IeJUII0I03bl (TUIPOJIH3,
KaueCTBEHHAs peakius ¢ HOJOM Ha Kpaxmall U ee MpUMEHEHHE Ui OOHapyKeHHUs Kpaxmalia B Mpoaykrax nutanus). [Ipumenenue u 6uosornyeckas
poaib yriieBoJoB. [ToHsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEpPE alleTaTHOIO BOJIOKHA.

Wnentudukaius opraHu4ecKux COeUHEHUN. [ enemuyeckas ces3b MedHcoy KacCamu Opeanuieckux coeouneHull. TUTBI XUMUYECKUX PeaKnil B
OpraHUYEeCKON XUMUH.

AmvuHOKHCIOTEI W Oenku. CocTaB M HOMEHKIATypa. AMHHOKHCIOTHI Kak aM(OTepHBbIE OpraHWYecKhe coenuHeHus. l[lenTuaHas CBSI3b.
Buonornueckoe 3HaueHne o-aMUHOKUCIOT. OOIacTH MPUMEHEHHSI aMHHOKUCIIOT. benku Kak nmpupoansie onononumMepbl. CocTaB U CTpoeHUE OEITKOB.
XuMHUecKkre CBOMCTBa OENKOB: rHAponn3, AeHartypaius. OOHapyxkeHHe OelKOB MPH MOMOIM KaueCTBEHHBIX (IIBETHBIX) peakuuil. [IpeBpamenus
OenkoB MUIIM B opraHu3me. buonornueckue QpyHKIUM OEIKOB.

Hrorosoe noBropenmne



11 kimace

TeopeTnueckue 0CHOBbI XUMHUH

Crtpoenue BemectBa. CoBpeMeHHass MOJENb CTPOEHHUsI aToMa. DJEKTpOHHas KoHurypauus atoMa. OcHosHOe u 8030yiHcOeHHble COCMOAHUSA
amomos. Knaccuukanus XUMHUECKAX DJIEMEHTOB (s-, P-, d-amemenThl). OCOOCHHOCTH CTPOEHHUS DHEPIETHUYECKUX YPOBHEH aToMOB d-3J€MEHTOB.
Ilepnonnueckas cucrema xumudeckux 3ieMeHToB .M. Menneneesa. @usnueckuii cMbicn Ilepunoanueckoro 3akona .M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH H3MEHEHUs CBOMCTB 3JEMEHTOB M HMX COEAUHEHHUM MO IEepuoAaM U TIpynmaM. OJEKTpOHHAas IpPUpPOAAa XUMHYECKOW CBS3H.
DNeKTpOOTPUIATEIBHOCTh. BUABI XUMHUYECKOH CBs3M (KOBaJeHTHAs, WOHHAsA, MeTajUIMyecKas, BOJOPOIHAs) M MEXaHHU3Mbl €€ 0Opa30BaHUSL
Kpucmannuueckue u amopguvie ewecmea. Tunvi Kpucmauiuieckux peuiemox (amomHas, MONeKyIApHAs, UOHHAS, Memaiiudeckas). 3asucumocms
Qusuueckux ceolicme geuecmea om muna Kpucmaiiuieckol peuwiemxu. IIppauHbpl MHOTOOOpa3usi BEIIECTB.

XUMHYECKHE peakiuHu. [ OMOreHHble U TeTeporeHHble peakiuu. CKOpOCTh PEaKuu, €€ 3aBHUCHUMOCTb OT Pa3IMYHBIX (JAKTOPOB: MPHUPOIbLI
pearupyronmx BEIecTB, KOHIIEHTPAlUU PEarupylolMX BEIeCTB, TEMIIEpPaTyphl, MIOMRAAN PEaKIMOHHON MOBEPXHOCTH, HATMYMs KaTanu3aropa. Poib
KaTaJlu3aToOpoB B MPUPOJE U IMPOMBIIUIEHHOM Ipou3BoacTBe. OOpaTUMOCTh peakiuil. XMMHUYECKOe PAaBHOBECHE M €r0 CMEILEHUE MOJ ACHCTBUEM
pasnuYHbIX (AKTOPOB (KOHIEHTpPAIMs PEarecHTOB MJIM IPOAYKTOB pEaKIUHU, [aBJCHHUE, TEMIepaTypa) IS CO3/[aHUs ONTHUMAIBHBIX YCIOBUN
MPOTEKAHUS XUMHYECKUX MpoLeccoB. /fucnepcHvie cucmemsl. [lonsmue o xonnouoax (301u, cenu). Mcmunnvle pacmeopsi. Peakuyu B pacTBOpax
AEKTPOJIUTOB. pH pacTBOpa Kak MmoKazaTeiab KHUCIOTHOCTU cpeabl. [uaponus coneil. 3HaueHUEe MMAPOIU3a B OHMOJOTHYECKUX OOMEHHBIX Ipolieccax.
OKuCINTENbHO-BOCCTAHOBUTENbHBIE PEAKUMM B IPUPOJIE, IMPOU3BOACTBEHHBIX MpPOLECCaX U KU3HEIEATENbHOCTH OpraHu3MoB. OKUCIMTENBHO-
BOCCTaHOBUTEJIHBIE CBOWCTBA MPOCTHIX BELIECTB — METAUIOB IMIABHBIX M MOOOYHBIX MOATPYII (MeJlb, )KeIe30) 1 HEMETAJUIOB: BOJIOPO/a, KICIOpO/a,
rajoreHoB, cepsl, a30ta, gocdopa, yriepoaa, kpeMuus. Kopposusi MeTaioB: BUbl KOPPO3UHU, CIIOCOOBI 3alMTHI METAIIOB OT KOPPO3UU. Dnekmponu3s
pacmeopos u pacniagos. llpumenenue 21ekmponau3a 6 NpOMblULIEHHOCHU.

Xumusi M :KM3Hb

Hayunble Meronpl Mmo3HaHuss B xuMuU. Mcrounuku xumudeckoi uHpopmanuu. llonmck uHpopManuu 1o Ha3BaHUAM, HAECHTH(UKATOPAM,
CTPYKTYpHBIM (hopmynam. MoienrpoBaHHe XUMHYECKUX MPOIIECCOB U SIBICHUH, XUMUyeckull anaiu3 u cuHme3 Kak MeTo bl HayqYHOTO TTO3HAHUSL.

Xumus u 3n0posse. JIekapcTBa, pepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEpAJIbHBIE BOABI. [Ipo0aeMbl, CBSI3aHHBIE ¢ TPUMEHEHUEM JIEKAPCTBEHHBIX
npernaparoB. Bpeansie TpuBBIUKM U (DAKTOPBI, pa3pyLAIOIMe 30pOBbe (KypeHHe, YIOTpeOIeHHEe aJKorois, HapkoMaHus). ParmonansHOe MUTaH Me.
THuwesvie 0obasku. Ocrogvl NUWEBOT X UMUU.

XuMus B MOBCEAHEBHOM XKU3HU. Moromme u uuctanme cpenctsa. Cpedcmea 60pvbbl ¢ Ob1MOBbIMU HACEKOMBIMU. PENelleHmMbl, UHCeKMUYUOBL.
CpenactBa JIMYHON rMTHEHbl U KocMeTUKU. [IpaBuna Ge3omacHoi paboThl ¢ €IKUMHU, TOPIOYUMH U TOKCMYHBIMHU BELIECTBAMH, CPEICTBAMU OBITOBOM
XUMHHU.

XUMHS U CeJIbCKOE X03s1cTBO. MUHepalibHble U opraHndeckue ynoopenus. CpeacTsa 3allThl pacTeHUI.



Xumus U sHepretuka. [IpupoHble HCTOYHUKHU YIIeBo1opo0B. IIprpoanblil ¥ monmyTHBIN HeTSHOM ra3bl, UX COCTaB U Ucnonb3oBaHue. CocraB
Hepru u ee nepepaborka. Hedrenponykrel. OkraHoBoe uncio 6eH3uHa. OXpaHa OKpYyXKarolel cpeabl npu HedrenepepaOboTKe U TPaHCHOPTUPOBKE
HedrenpoaykToB. AJbTEepHATUBHBIE HCTOYHUKU SHEPTHUH.

Xumus B crpoutenscrse. Llement. beron. [log0op onTHManbHBIX CTPOUTENBHBIX MATEPHAIOB B TPAKTUYECKON JICSATEIBHOCTH YENIOBEKA.

XUMHS U 9KOJOTUsa. XUMHUUYECKOe 3arpsi3HEHUE OKpyXKaroled cpelsl U ero nocienctsus. Oxpana ruapocepsl, TouBbl, atMochepbl, (riopbl U
(dayHbl OT XMMHUYECKOTO 3arps3HEHUs.

Hrorosoe noBropenmne

3. TemaTH4ecKoe MIAHUPOBAHHE

10 kaace
KounuecrBo
Kou-Bo
Ne i/ HaumeHoBaHue pasjneJia YACOB NPAaKTHYeCKUX | KOHTPOJBHBIX | J1a0OpaTOPHBIX
padot padort padot
1 [ToBTOpEeHME OCHOBHBIX BOIIPOCOB Kypca 9 kinacca 5 - 1 -
2 Tema 1. Teopusi XuMHUYECKOTO CTPOEHUSI OPraHUUYECKUX ) 1 1 -
coequHeHuil. [Ipupoaa XMuMHYECKUX CBSI3EH

3 Tema 2. YrneBonopozs! 21 1 2 2
4 Tema 3. Kucnopoaconepskarnme oOpraHMYeCKie COSANHCHUS 17 2 1 6
5 Tema 4. YrieBogpl 7 1 - 5
6 Tema 5. AzoTconepikaime OpraHUYeCKUe COSANHECHUS 7 - - 1
7 Tema 6. Xumust monumepon 5 1 - 1
8 Tema 7. MitoroBoe moBTOpeHNE 3 - 1 -

70 6 6 15




11 kiaace

KoimyecTBo
Koa-Bo
Ne n/m HaumeHoBaHue pasjaeJia YACOB NMPaKTHYEeCKUX | KOHTPOJBLHBLIX | Ja00paTOPHBIX
padort pabor paboTt
1 IMoBTOopenue kypca xumun 10 Kacca 3 - - -
2 Teopernueckue OCHOBBI XUMHH 31 3 2 3
3 Heoprannueckas xumust 28 4 2 -
4 XuMus 1 )KU3Hb 1 - - -
5 HroroBoe nmoBTopeHue 4 - L -
HTOT.KOH.paboTa
6 Pezeps 1 - - -
68 7 5 3
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