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PaGouas mporpamma no xumun i 10 kiiacca MBOY «BunHUIKas MTKOIa» pa3paboTaHa Ha OCHOBE:

-DenepanbHOTO  TOCYIAPCTBEHHOTO  00pa3oBaTEIbHOrO  CTaHIApTa  CPEJHEro  OoOIIero

00pa3zoBaHus, YTBEPIKICHHOTO MPHKa3oM MuHHCTepcTBa 00pazoBaHus U Hayku P® ot 17 masg 2012 r. N

413 (pen. ot 29.06.2017) «O6 yrBepxkaeHUH (eaepaaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHHOTO

CTaHJapTa CpeAHEro od1ero 00pa3oBaHusy (C U3MEHEHUSIMH U JIOTIOJIHEHUSIMH ),

YpoBeHb 00pa3zoBaHus: cpeaHee odmiee 00pa3oBaHHe

VYpoBeHb uzyueHus npeamera: 0a30Bblii YPOBEHb

-IIlpumepHOli OCHOBHOW oOOpa3oBaTellbHAs IPOrpaMMa CpeIaHEro oOmero oOpa3oBaHus (0400peHa

pemenreM eaeparbHOrO y4eOHO-METOIMIECKOT0 00BEANMHEHHS 10 001eMy 00pa30BaHHIO, IPOTOKOI OT

28.06.2016 N 2/16-3)

- Yuebnoro mrana MBOY «Bunnwunkast mkosay Ha 2022/2023 yueOHbIi 101,

Paboyas nmporpamma opueHTHpPOBaHA HA YI€OHUK:

Xumus. 10 kmacc. YueOnuk st 00meo0pa3oBaTeIbHbIX OpraHU3aliid C MIPUIIOKEHNEM Ha DJIEKTPOHHOM

Hocutene (DVD) / I'.E. Pymzutuc, ®@.I'. ®enpaman. - . M : [Ipocsemenue, 2014- 208c.

IlinannpyemMsblie pe3yibTaThbl OCBOCHHUS Y4eOHOI0 NpeaMera

JIMYHOCTHBIMM PE3YJIbTaTaMH OCBOCHHUS MPEMETA « XUMUSD) SIBISIOTCS CIEAYIOIINEe YMEHUS:
OCO3HABaTh EIMHCTBO M IIEJIOCTHOCTh OKPYXAIOMIETO MHpPa, BO3MOXXHOCTH €ro I03HABaeMOCTH U
00BSICHIMOCTH Ha OCHOBE JIOCTHKEHUW HAYKH;

CTPOUTH COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHUE HA OCHOBE N3YYCHHBIX (DaKTOB;

0CO3HaBaTh MOTPEOHOCTH U TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM YHCJIE M B PAMKaX, CAMOCTOSITEIIbHON
JIEATEIIbHOCTH BHE IIIKOJIBI,

OIICHUBATH TOBEACHUE C TOUKH 3PCHUSI XMMHUYECKON 0€30MacHOCTH (TEKCThl M 3aJaHMs) W JKU3HEHHBIC
CUTYaIIMH C TOYKU 3peHUs 0€301MacHOT0 00pa3a )KM3HU U COXPAHCHUS 3/I0POBbS;

OIIEHUBATDH IKOJIOTUYECKUN PUCK B3aHMOOTHOIIICHUH YEJIOBEKA U TIPUPO/IBI.

(hopMUPOBATH IKOJOTMYECKOE MBINIICHUE: YMEHHE OIICHHUBATh CBOKO ACSTEIBHOCTD U MOCTYIKU JAPYTUX
JOJIeH ¢ TOYKU 3PCHHsI COXPAHCHHS OKPYXKAIOUIEeH Cpefbl - rapaHTa >KM3HU W 0J1aromnoJiydus JIFoJeH Ha
3emire;

OCO3HABaTh COBPEMEHHOE MHOI000pa3ue THUIIOB MHPOBO33PECHHs, OOIIECTBEHHBIX, PEIUTHO3HBIX,
ATEUCTUYCCKUX, KYIbTYPHBIX TPAJIUIIUNA, KOTOPHIE ONMPEACISIOT pa3Hble OOBSICHEHUS MPOUCXOAIICTO B
MHpE;

YUUTHCS MPU3HABATH IPOTUBOPEUUBOCTh M HE3aBEPILICHHOCTh CBOMX B3IUIAJIOB Ha MU, BO3MOXKHOCTh MX
W3MCHCHUS,

YUUTBCS HCIOJIB30BaTh CBOM B3TJISABI Ha MHp ISl OOBSCHEHUS pPa3jMYHBIX CHUTyallUd, pEHICHUS
BO3ZHUKAIOMIMX MPOOIEM U U3BJICUEHUS )KU3HEHHBIX YPOKOB;

OCO3HaBaTh CBOM HMHTEPECHI, HAXOJIUTh U M3ydaTh B y4eOHUKaX MO pa3HbIM IpeaMeraM marepuan (u3
MaKCUMYyMa), UMEIOIIUI OTHOIIIEHUE K CBOMM HHTEpECcaM;

UCIOJIb30BaTh CBOM HWHTEPEChl NS BbIOOpa WHIUBUIYATbHOW O0Opa30BaTENbHON TpPAaEKTOPHH,
MOTEHIMATBFHOU OyAyIIel mpodeccHu U COOTBETCTBYIONIETO MPO(UILHOTO 00pa30BaHus;

MPHOOPETaTh OMBIT YUACTHUS B JeNaxX, MPUHOCAIINX MOIB3Y JTOJISM;

YUUTBCS CAMOCTOATENBHO BHIOUPATh CTHIIb MOBEACHUS, TPUBBIYKH, OOecTieunBaroue 6e30macHblii 0opas
KU3HU U COXpaHEHHE 37I0POBbsI — CBOETO, a TaKXkKe OJM3KUX JIOJIEH 1 OKPYXKAIOIIHX;

YUUTBCSI CaMOCTOSITENIbBHO MPOTHUBOCTOSITH CHUTYalUsIM, HIPOBOLHMPYIOIIUM Ha TMOCTYNKH, KOTOpbIE
yrpOKaroT OE30MACHOCTH U 3[I0POBBIO;
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BBIOMPATH NOCTYIIKH, HALIEJIEHHBIE HA COXPaHEHUE U OepEeKHOE OTHOIIEHHE K MPUPOJIE, OCOOCHHO KHUBOH,
n3berasi MPOTHBOIOJIOKHBIX IMOCTYIKOB, MOCTEMEHHO y4ach M OCBaWBas CTPATETHIO PALMOHAIBHOTO
IIPUPOIOII0JIL30BAHUS;

yUUTbCA yOeXIaTh APYrux JIOAeH B HEOOXOJAWMOCTH OBJIAJICHHUS CTpATeTHEH palMOHAIBHOTO
IIPUPO/IOIIOJIL30BAHUS;

MCIOJB30BATh AKOJOTHUECKOE MBIIIICHHE JJIS1 BBIOOpA CTPAaTETHH COOCTBEHHOTO MOBEACHUS B KAaueCTBE
OJIHOH U3 LICHHOCTHBIX YCTaHOBOK.

MertanpeaMeTHbIMU pe3ybTaTaMi  U3y4eHHsT  Kypca  «XHMHUs»  gBIseTCs  (OpPMHpPOBaHUE
YHUBEpCaJIbHBIX yueOHbIX aAericTBuil (YVY/]).

Perynsarusneie YV /I:

CaMOCTOSITENIbHO OOHapykuBaThb W (PopMyIHpoBaTh y4eOHYIO0 HpoOsieMy, OINpeneisaTh Lelb y4eOHOMH
NeATeNbHOCTH, BBIOMPATh TEMY IPOEKTA;

BBIJIBUTaTh BEPCHUU PEUICHUS MTPOOJIEMBI, 0CO3HABATh KOHEUHBIN Pe3yabTaT, BEIOUPATh U3 MPEUIOKEHHBIX
Y VICKaTh CaMOCTOSTEIBHO CPEJICTBA IOCTHYKCHUS 1IETIH;

COCTaBJIATh (MHIMBUIYAIbHO WM B TPYIIIE) IJIaH PEIIeHUs MPOOIeMbl (BBITIOJTHEHUS TPOEKTA);

paboTas 1O IUIaHy, CBEPATH CBOW JIEHCTBUS C IIENBI0 M, MPU HEOOXOJWMOCTH, WUCHPABISTH ONIMOKH
CaMOCTOSITENIBHO;

B JIMAJIOTE C YYUTEIIEM COBEPIIEHCTBOBATH CAMOCTOSITETIHHO BRIPAOOTAHHBIE KPUTEPUH OICHKH;
mo0MpaTh K KaXA0U mpobieme (3a1aue) aeKBaTHYIO € TEOPETHIECKYIO MOJICITb;

paboTas MO0 TPEUIOKEHHOMY W CaMOCTOSITEIBHO COCTAaBIICHHOMY IUIaHy, HCIIOJIB30BaTh HApSIy C
OCHOBHBIMH U JOTIOJIHUTENBHBIE CPEACTBA (CIIpaBOYHAs JIUTEPATYpPa, CI0XKHbBIE IPUOOPHI, KOMIIBIOTED);
IUTAHUPOBATh CBOIO MHIMBHUIYaIbHYI0 00pa30BaTEIbHYIO TPACKTOPHIO;

CBOOOJIHO MOJIb30BaThCsSl BBIPAOOTAHHBIMU KPUTEPHUSAMU OLCHKM M CAMOOLIEHKH, MCXOJS U3 LENH U
UMEIOIIUXCA KPUTEPHUEB, Pa3iindas pe3ysibTaT U CocoObl JeHCTBUI;

YMETh OLIEHUTh CTENEHb YCIEIHOCTH CBOEH MHIUBUAYaIbHON 00pa30BaTEIbHOM 1EATEIbHOCTH;

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KadecTBaM M 4YepTaM XapakTepa («KakoB s»), OIPEAEATbH
HaIpaBJICHUs CBOETO PAa3BUTHUS («KAKUM s XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJ0 CHENIATh).
[To3naBatenbHble YV /I

aHaAJIM3UPOBATh, CPABHUBATH, KiIacCU(UUIUPOBATh U 00001IaTh (PAKTHI U SIBICHHUS, BBISBIATH IPUUUHBI U
CJIEJICTBUS TIPOCTBHIX SIBICHUN;

OCYILIECTBIISITh CPAaBHEHHE, CEPHALMI0O M KIACCU(PUKAILMIO, CAMOCTOSTEIbHO BbIOMpash OCHOBaHHUS U
KPUTEPUU I YKa3aHHBIX JIOTHUECKUX OIEpallnii;

CTPOUTH KJIacCU(UKAIINIO HA OCHOBE TUXOTOMHYECKOTO JIeJeHUsI (Ha OCHOBE OTPHIIAHMUS);

CTPOUTH JIOTUYECKOE PACCYKJICHUE, BKIIIOYAIOIIEE YCTAHOBICHHUE IPUUNHHO-CIICACTBEHHBIX CBSI3EH;
CO3/1aBaTh CXeMAaTUYECKUE MOJIEIH C BBIACTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa;

COCTaBIISATh TE3UCHI, Pa3IMYHbIC BUJIBI TUTAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.);

peoOpa3oBbIBaThH HHGOPMAIUIO U3 OJTHOTO BUAA B APYro# (TaONuIly B TEKCT U TIp.);

BBIYUTHIBATH BCE YPOBHU TEKCTOBOW MH(MOpPMAIINH;

aHAIIM3UPOBATh, CPABHUBATH, KIACCU(PHUIIMPOBATH U 0000IIaTh MOHITHS: JaBaTh OMpEIelIEHUE MMOHATHSIM
Ha OCHOBE M3YYEHHOTO Ha Pa3jMYHBIX MpeAMeTax y4yeOHOro MmaTepuaina, OCYHIECTBISITh JOTHYECKYIO
OTIepaIMIO YCTAHOBIEHUS POJIO-BUIOBBIX OTHOIIEHHH, 0000IIaTh MOHITHS — OCYIIECTBIATH JIOTHYECKYIO
OTIepaIUIO TIEpeX0/ia OT MOHSTUS C MEHBIIIUM 00BEMOM K MOHSATHUIO C O0IBIIUM 00BHEMOM;

CTPOUTD JIOTUUECKOE PACCYXICHHUE, BKIIOUAIOIIEE YCTAHOBICHUE IPUUMHHO-CIIEICTBEHHBIX CBS3EH;
CO371aBaTh MOJICJH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, MpeoOpa3oBhIBATH MOJIENIH C
1[ETbI0 BBISBJICHUS OOIINX 3aKOHOB, OMIPEACISIONINX JAHHYIO TPEIMETHYIO 00JIacTh;
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MPECTaBIATh MH(DOPMAIUIO B BUJIE KOHCIIEKTOB, Ta0UI], CXeM, ITpa(HKOB;

npeoOpa3oBbIBaTh MHPOPMALMIO U3 OJHOTO BHJA B JPYrodl W BBIOMpaTh ymoOHYyI0 ansi cebs dopmy
¢buKcanuy U npeAcTaBiIeHUs HHPOPMAIHH;

MOHMMAsi TO3MILHUI0 JPYroro, pa3jiuyarb B €ro pedd: MHEHHE (TOYKY 3pEHHs), IO0Ka3aTeIbCTBO
(aprymenTsl), GakThl U T.1.;

caMOMy CO37aBaTh HMCTOYHUKM WH(POpPMAMK Pa3sHOTO THNA W Ui pa3HBIX ayAUTOPUH, COONIOaTh
MH(GOPMAIMOHHYIO TUTHEHY H MpaBuiia HH(PpOPMAIMOHHON 0€3011aCHOCTH;

YMETh HCIIOJIb30BaTh KOMIIBIOTEPHbIE W KOMMYHHUKAIIMOHHBIE TEXHOJIOTUM KaK WHCTPYMEHT s
JIOCTHIKEHHS CBOMX IICIICH;

KommyHnukatusHble YV /I:

CaMOCTOSITEJIbBHO OpPraHU30BBIBATH Y4eOHOE B3aMMOJEHMCTBHE B Trpymne (ONpeaeisTh OoOLue Ienu,
pacnpenensTh pojiu, 10roBapuBaThCs APYT € APYroM M T.1.);

OTCTarBas CBOIO TOUKY 3pEHUS, IPUBOIUTH ApIyMEHTHI, HOATBEPKAas UX (pakTamu;

B JUCKYCCMM YMEThb BBIIBUHYTb KOHTPAapryMEHThl, IepedpazupoBaTb CBOI MbICIL (BIIAJECHUE
MEXaHHU3MOM SKBUBAJIEHTHBIX 3aMEH);

YUUTHCSA KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHMIO, C JIOCTOMHCTBOM IpU3HABAaTh OMIMOOYHOCTH CBOETO
MHEHHS (€CITH OHO TaKOBO) ¥ KOPPEKTHUPOBATH €TO0;

MOHUMasT TO3UIMI0 JPYroro, pasiuyaTh B €ro peyd: MHeHHe (TOYKy 3peHHs), J10Ka3aTeIbCTBO
(aprymenTsl), GakThl U T.1.;

YMETb B3IVISIHYTh Ha CUTYallUIO C HHOW MO3UIIUMHU U JJOTOBAPUBATHCSA C JIFOIbMU UHBIX TO3HUIIMMN.
IIpenmeTHble pe3ynbTaThl. Tpedosanus K YPOBHIO MOJATOTOBKH y4YalIUXcs (BBITYCKHUKOB) HaIPaBIICHBI
Ha pealu3aluio AesITeNIbHOCTHOTO, MPAaKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHO-OPUEHTHUPOBAHHOTO
MOAXO0JIOB; OCBOEHHE YYaIlUMUCS WHTEJUIEKTYaJIbHOM M TMPaKTUYECKOM [esSTeNbHOCTH; OBJaJCHUE
3HAHUSIMH U YMEHUSIMHU, BOCTPEOOBAHHBIMU B TIOBCEHEBHOM KU3HU, MO3BOJIAIOIIMMU OPUEHTHPOBATHCA
B OKPY)KaIoIlleM MUpPE, 3HAUMMBIMH JIJIs1 COXpaHEHHsI OKpY Kalolleil cpeibl U COOCTBEHHOTO 3/I0POBBSI.

B pesynbraTe u3zyueHus yaeOHOro npeamera « XuMus» Ha ypoBHE CpEAHEro 0011ero oopa3oBaHus:

BbinmycKkHUK HA 0230BOM YPOBHE HAYYHUTCS:

® packpbIBaTh HA MPUMEPaAX POJIb XUMUU B (POPMUPOBAHUM COBPEMEHHOM Hay4YHON KapTUHbBI MUpa U
B PAKTUYECKON I€ATEIbHOCTH YEJIOBEKA;

® JICMOHCTPUpPOBATh Ha IpUMEpax B3aUMOCBA3b MEXJIY XUMUEH W JPYTUMH €CTECTBEHHBIMU
HayKaMu;

® pACKpbIBaTh HA MPUMEPAX MOJOKEHUS TEOPUU XUMUYECKOTO cTpoeHust A.M. byrneposa;

e noHuMaTh (usuueckuit cmeicn [lepuoauueckoro 3akona [I.J. MeHneneeBa U Ha €ro OCHOBE
OOBSCHATH 3aBHUCHUMOCTh CBONCTB XHMMHUYECKHUX DSJIEMEHTOB M OOpa3oBaHHBIX HMMH BEIIECTB OT
3JIIEKTPOHHOT'O CTPOEHUSI aTOMOB;

e OOBICHATH IPUYUHBI MHOTO00Opa3us BEIIECTB Ha OCHOBE OOILIUX MpeACTaBIeHU 00 UX COCTaBe U
CTPOEHHUHU;

® [PUMEHATh IMpaBUja CHUCTEMATHYECKON MEXKIYHAPOAHOM HOMEHKIATYpbl KaK CpeICTBa
pasnuyueHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

® COCTaBJIATh MOJIEKYISIPHBIE M CTPYKTYpHBIE (POPMYIBI OPraHUYECKUX BEIIECTB KaK HOCHUTEJEH
nH(pOpPMALlUA O CTPOCHHUM BEIIECTBA, €T0 CBOWCTBAX U MPUHAAJICKHOCTH K OMpEIeNIEHHOMY KiIaccy
COCJIMHEHUH;

® XapaKTepU30BaTh OPraHUYECKHUE BEIIECTBA MO COCTABY, CTPOCHHUIO M CBOMCTBAaM, YCTaHaBIUBATH
MIPUYMHHO-CJIEJICTBEHHBIE CBA3H MEX/1Y JAHHBIMHU XapaKTEPUCTUKAMH BEIECTBA;



® IIPUBOJAUTH IPUMEPHI XUMMUYECKUX PEAKIUHM, PACKPBIBAIOLIUX XapaKTEPHbIE CBOMCTBA TUIIMYHBIX
MPEJCTaBUTENICH KIaCCOB OPraHMYECKUX BEIIECTB C LEIbI0 MX MICHTU(UKAIUU U 0OBSICHEHUS 00JIaCTH
IMPUMCHCHUS

® [IPOrHO3MPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKHUX PEaKIMii Ha OCHOBE 3HAHMHA O THIAX
XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHOW CIIOCOOHOCTH;

® HCIOJIb30BAaTh 3HAHUSA O COCTABE, CTPOCHUU U XMMHYECKHX CBOMCTBAX BEIIECTB Ui 0€30TacHOTO
IMPUMCHCHUS B HpaKTHIICCKOi/JI JACATCIIbHOCTH,

® MPHUBOJUTH MPHUMEPHl MPAKTUYECKOTO WCIOIb30BaHUS MPOAYKTOB TIepepaboTKu HePpTH u
IMpHUPOAHOro rasa, BBICOKOMOJICKYIAPHBIX COGI[I/IHGHI/Iﬁ (HOJ’II/II—)TI/IJ'IGHB., CUHTCTUYCCKOI'0 Kay4dykKa,
alleTaTHOTO BOJIOKHA);

¢ IIPOBOAWTH OMNBITEHI IO PAClIO3HABAHUIO OPraHNMYCCKUX BCHICCTB: I'IMICPHUHA, YKCYCHOﬁ KHCJIOTHI,
HCIIPCACIIbHBIX JXUPOB, INTFOKO3bI, KpaxMmaja, OEJIKOB — B COCTaBE MUIICBBIX MPOAYKTOB U KOCMCTUYCCKHUX
CPEICTB;

® BJAJCTHL IpaBHJIaMKU W IIpUEMaMU Oe3omacHOM pa6OTBI C XHMHYECCKHMMHU BEIIECTBaAMU U
1abopaTopHBIM 000PYI0OBAHUEM;

® YCTaHaBJIMBAaTb 3aBUCHUMOCTb CKOPOCTHU XUMHYECKOH p€aknyun "W CMCHICHUA XUMHUYCCKOI'O
PaBHOBECHA OT pPa3JIMYHBIX q)aKTOpOB C HCJIBKO ONPCACIICHHUA OITHUMAJIbHBIX YCJIOBI/Iﬁ MMPOTCKAaHUA
XUMHUYCCKHUX MMPOLECCOB,

® TIPUBOJHUTH NIPUMEPHI THIPOIIHA3A COJIEH B TOBCETHEBHOM KU3HH YEIIOBEKA,

® IPUBOJUTH  IPUMEPbl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  peaklUuid B HIpUPOAE,
IIPOU3BO/ICTBEHHBIX IPOLIECCaX U )KU3HEAEATEIbHOCTH OPIaHU3MOB;

® IIPUBOJUTH IPHUMEpPbl XUMHMUYECKMX PEaKUUi, pPacKpbIBAIOLIMX OOIIME XUMHUYECKHE CBONCTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;

® IIPOBOJUTH PacueThl Ha HAXOKJICHHE MOJEKYJIIpHONH (OpMyNbl YriaeBOJOpOoJa IO MPOAyKTam
CrOPaHUs U [0 €ro OTHOCUTEIbHOM INIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINUX B €0 COCTAB;

e BJIA/IETh IPaBUIAMU 0E€30M1ACHOTO OOpAIEHUs C €IKUMHU, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU,
cpeAcTBaMu ObITOBOM XHMUU;

® OCYIIECTBJIATH IOMCK XMMHMYECKOH HMHQOpPMAUM [0 Ha3BaHWUAM, HJAEHTH(UKATOpaM,
CTPYKTYpPHBIM (hopMyJiaM BELECTB;

® KPUTHYECKH OLIEHUBATb M HMHTEPIPETUPOBATH XUMHUYECKYI0O HH(DOPMALUIO, COJACPXKALILYIOCS B
COOOLIEHNUAX CpeACTB MaccoBoil MHpopmanuu, pecypcax VHTepHeTa, Hay4HO-NOMYJSAPHBIX CTAThAX C
TOYKHM 3PEHUS €CTECTBEHHO-HAyYHOM KOPPEKTHOCTU B ILEJISAX BBIABICHUSA OIIMOOYHBIX CYXKICHUH H
(dbopmMupoBaHUs COOCTBEHHON MO3UIINY;

® [IPEJCTABIATh IIyTH pelIeHUs TIJI00aNbHBIX Mpo0sieM, CTOSALIMX Iepe]] 4YeJIOBEYECTBOM:
9KOJIOTUYECKUX, FHEPT€TUUECKUX, CBIPHEBBIX, U POJIb XMMHUHU B PELICHUH 3TUX IPOOIEM.

BpinycKHHK Ha 0230BOM YPOBHE IMOJIYYUT BO3MOKHOCTh HAYYHThCS:

® ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IGONIOYUIO OP2AHUYECKOU XUMUU KAK HAVKU HA
PA3IUUHBIX UCTOPUYECKUX DMANAX ee PA3EUMUsL,

® UCNONB306aMb  MeMmOoObl HAYYHO2O0 NO3HAHUA NPU  GLINOJIHEHUU NPOEKMO8 U  YYeOHO-
UCce008amenbeKux 3a0ay no U3y4eHuro c8oUCms, cnocob08 nOY4eHus U pacno3HABAHU OPSAHUYECKUX
seujecms;
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® 00BACHAMb NPUPOOY U CHOCOObL 0OPA30BAHUSA XUMUYECKOU C853U: KOBALEHMHOU (NOASAPHOU,
HENONAPHON), UOHHOU, MEMALIUYECKOU, 8000POOHOU — C Yelbl0 ONpeoenenusi XUMUYECKOU aKmueHoCmu
geujecms;

® VYCMAHABIUBAMb  2EHEMUUECKYI0 C6A3b  MedHCOYy KIACCAMU — OP2aHUYecKux eewecme  Ois
000CHOBAHUA NPUHYUNUATILHOU B803MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHEHUU 3A0AHHO20
cocmaea u cmpoenus;

® YCMAHABIUBAMD B3AUMOCBA3U MeXHCOY (akmamu u meopuell, NPUYUHOU U CleOCmeuem npu
auanuze nPoOIeMHbIX cumyayuii U 000CHOBAHUY NPUHUMAEMBIX PEeUleHULl HA OCHO8E XUMUYECKUX 3HAHUU.

Coneprxanue y4eOHOro npeaMmera.

OCHOBBI OPraHNYeCcKOl XMMUH
Tema 1.Teopusi XUuMH4YECKOI0 CTPOEHUS OPraHuveckux coequHenuii. [lpupona xummyecknx cesasei
(29

[losiBneHne u pa3BUTHE OPraHUYECKOM XMMHH Kak Haykd. [IpenMer oprannueckoir xumnnu. Mecro
Y 3HaYEHHE OPraHWYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYyK.

XHUMHUYECKOE CTPOEHUE KaK MOPSAIOK COCAMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BAJEHTHOCTH.
OCHOBHBIE MOJIOKEHUSI TEOPUH XHUMHUYECKOTO CTPOCHHSI OpraHmyeckux coeauHeHuii A.M. Bytieposa.
YraepoaHblil CKEIET OpraHu4YecKord MOJEKYIbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCHMOCTh CBOMCTB
BEIIIECTB OT XUMHUYECKOTO CTpPOeHMsI MojeKkya. M3omepuss m m3omepsl. [loHarne o QpyHKIMOHAIBLHON
rpynne. [IpuHIUOBE KIaccupuKanuu OpraHUYecKux coenuHeHni. CucreMarnyeckas MeEXTyHapoHas
HOMEHKJIaTypa U MPUHIUITEI 00pa30BaHUs HA3BAHUM OPTaHUYECKUX COCTMHCHUH.

JdemoHcTpauuu
1.06pa31pl opraHnyecKux BenecTB. Moenn MOJIEKyI OpTaHUYECKUX BEIIECTB.
Tema 2.Yraesogopoasni (124)

2.1.IIpenensHble yriieBoaopoab! (aakagsl) (34)

Ankanbel. Cmpoenue monexynvt memara. I'omonorndeckui psij ankaHoB. ['omosoru. Homenkiarypa.
W3omepust yrieponHoro ckesiera. 3aKOHOMEPHOCTH HW3MEHEHHUs (PU3MYeCKUX CBOUCTB. [lonamue o
yuknoanrkanax. XUMHYECKHE CBOWCTBAa (HAa TMpUMepe MeTaHa M 93TaHa): peaklUH 3aMelleHHUs
(ramoreHupoBaHue), JOETUIPUPOBAHMS KaK CIOCOOBI TOJYYEHHUs BAXKHEWIIMX COCIMHEHU B
OpraHMyeckoM cuHTe3e. [opeHHMe MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TeIUla B
MIPOMBIIITIEHHOCTH U ObITYy. HaxosxaeHue B mpupoie U NpUMEHEHUE aJIKaHOB.

JdeMoHcTpanun

2. OTHoOIIIEHHE AIKAaHOB K pacTBOpaM IepMaHTaHaTa Kajius 1 OpOMHOM Bojie

JlaGopaTopHble ONBITHI

1.13roToBnenue Mojenen yriaieBoaopoaoB

Pacuérnble 3amaun

1.HaxoxaeHne MONeKyIsipHON (GopMysbl OpraHMYECKOro BEIIeCTBa MO €ro IMJIOTHOCTH U MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIMX B €r0 COCTAB, WM M0 MPOJYKTaM CTOPAHMSL.

2.2 .HenpenenbHble YTIeBOAOPOIb! (AKEHBI, aTKaAUEHbI, ATKUHBI) (44)

Ankensl. Cmpoenue monexynvt smunena. I'omonornyeckuil pspn ankeHoB. HomeHknatypa. M3omepus
YIJIEPOJHOTO CKEJeTa U TOJI0KEHUsI KpaTHOH CBS3UM B MoJeKyile. XMMUYECKHE CBOMCTBa (Ha mpuMepe
STUJICHA): peakuuu [IPUCOECTUHEHUS (raloreHUpOBaHMUE, euopuposanue, ruparanus,
2uodpo2anozeHuposanue) Kak crnoco0 MOIydeHUs (QYHKIHMOHAIBHBIX HPOU3BOJHBIX YIJIEBOJOPOIOB,



ropenus. [lonnMepusanus 3TUI€Ha KaK OCHOBHOE HAIPABJIEHUE €ro MCMOojb30BaHUs. [loimaTuieH kak
KPYITHOTOHHAKHBIM ITPOYKT XMMHUYECKOI0 ITPOU3BOJICTBA. [IpuMenenue atuieHa.

AnkanueHbl W kaydykd. lloHsTHEe 00 ankaaMeHax Kak YTJeBOJOpOJaxX C ABYMsS JBOWHBIMH CBSI3SIMH.
[Momumepu3zanus auBuHuMna (OyramumeHa-1,3) kak Ccrmoco0 TMOMyY4eHHUS CHHTETHUYECKOTO Kaydyka.
HarypaneHblii 1 cuHTeTMYECKHH Kaydykd. Bynkanusanus kaydyka. Pesumna. IIpuMeHnenue xaydyka u
PE3UHBI.

Anxunbl. Cmpoenue monekynvl ayemuiiena. I'omonornueckuit psn ankuHoB. Homenknarypa. M3omepus
YIJIEPOJHOIO CKEJIeTa M IOJIOKEHUS KPaTHOM CBA3M B MoJieKysie. XMMHUUYECKHUE CBOWCTBA (Ha MpuUMeEpe
alleTUJICHA): peakuuu  NPUCOEAUHEHUsS  (TrajoreHUpOBaHUE, euodpuposanue,  TUApaTaLus,
2uopozano2eHuposanue) Kak croco0 MoyiydeHus MOJIMMEpPOB U IPYTUX IMOJIE3HBIX MPOIYKTOB. ['opeHue
aleTuJIeHa KaKk KICTOYHUK BRICOKOTEMIIEPATypHOTO TIJIAMEHH ISl CBAPKU U PE3KH METAILIOB. [IpumMeHeHmne
aleTUIeHa.

JdeMoHcTpanuu

3.3HaKOMCTBO ¢ 00pa3amMu KayqyKoB.

2.3.Apensr (349)

Apenbl. beH3on kak mpeacTraBUTeNb apOMATUYECKUX YIJIEBOJOPOAOB. Cmpoenue Mmonexynvl Oeusona.
XUMHYECKHE CBOMCTBA: PEAKIIMU 3aMeleHUs (TaJOTeHUPOBAHUE) KaK CIMOCOO TONYyUeHUS XUMUYECKUX
CPEIICTB 3alllUTHl PACTCHUM, TPUCOCTUHEHUs (THAPUPOBAHME) KaK JOKA3aTEeIbCTBO HEMPEIEIHbHOTO
xapakrtepa OeHzona. Peakuus ropenus. [Ipumenenue 6eHzona.

Pacuérnble 3agaun

2.PacyeTsl MaccoBOH MM 0OBEMHOM JIOJTH BBIXOAA MTPOIYKTA PEAKIIUUA OT TEOPETUUECKHA BO3MOKHOTO.
2.4. TlpupoaHble UCTOYHUKHU U IepepadoTKa YIIeBOJIOPOIOB. (24

[IpuponHbIe MCTOYHHUKH YIrIeBOAOPOAOB. I[IpupomHbIii M TOMyTHBIM HEPTIHOW Ta3bl, UX COCTaB U
ucrnonp3zoBanne. CocraB HehTH U ee nepepadoTka. Hedrempoaykrel. Oxpana okpykaromiei cpeapl npu
HeremepepaboTke u TpaHcnopTupoBke HedrenpoaykroB. [Ipupomubiii ra3. Hedrts. [lomytnbie
HedrsabIe ra3pl. Kamennslid yronb. [leperonka Hedtu. JdemMoHcTpanun

4.03nakomiieHue ¢ kojuiekuuen «HedTh u mpoaykThl €€ nmepepaboTKmy

JlaGopaTopHble ONBITHI

2.03HaKkoMIIeHHE ¢ 00pasamMu NpoIyKToB HedTernepepaboTKH.

Tema 3.Kucsiopoacoaep:xamue opranudeckue coequuenus (134)

3.1 Couptsl ¥ Genonsl (39)

Crouprel. Knaccudukaiusi, HOMEHKIIATypa, U30MEpUsi CIUPTOB. METaHOJI U ATAHOJ KaK MPEICTaBUTEIIH
NPEJCIBbHBIX OJHOATOMHBIX CIUPTOB. XHWMHUYECKHE CBOMCTBA (Ha MpPUMEpPE METaHOJa M ATaHOJIA):
B3aMMOJICHCTBHE C HATPUEM Kak CIIOCOO0 YCTAHOBICHHS HAIWYUS THAPOKCOTPYIIBI, PEAKIMs C
raJIoreHOBOJIOPOJIAaMH KaK CIOCO0 TMOJIydeHHsT PAaCTBOPHTENCH, JCTHAPATAUs KaK CIOCO0 IMOTydeHHsI
sTHIIeHA. Peakius ropeHus: ClIUPThI KaK TOIUIMBO. [I[puMeHeHne MeTaHoa 1 dTaHoa. dusnonornyeckoe
JICCTBUE METAHOJIA U ATAHOJIA Ha OPraHW3M YeJIOBeKa. JTUIICHTIIMKOJb U TJIMIICPUH KaK MPEJICTAaBUTEIH
MpeeTbHBIX MHOTOATOMHBIX CIHPTOB. KadecTBeHHas peakiys Ha MHOTOATOMHBIC CIHPTHI U €€
MPUMEHEHHWE JUIs DPAClO3HAaBaHUS TJMIIEPHHA B COCTaBE KOCMETHYECKHX CpeJCTB. [IpakTudeckoe
MPUMEHEHHE YTUJICHIJIMKOJIS U TIIMIIEPHUHA.

®enos. CtpoeHune MoJieKyibl (heHona. Bzaumuoe eiusHue amomos 6 morekyie ¢henonda. Xumuueckue
ceoticmea: e3aumooeticmaue ¢ Hampuem, 2uopokcuoom Hampus, opomom. Ilpumenenue deHomna.
Pacuérnble 3amaun

3.Pacuetsr Macchl (00beMa, KOJMUYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMU, €CIM OJTHO U3 BEIIECTB JAHO B
M30BITKE (MMEeT IPUMECH ).



JlabopaTopHbIe ONbITHI

3. PacTBopeHue rinieprHa B BOJIC U peakius ero ¢ ruapoxkcuaom meau ().

3.2.Anpneruapl ¥ KapOOHOBbBIE KUCHOTHI (34)

Anpnerunpl. Meranans (dopmanbaerun) M 3TaHalb (AUETATIBACTH]) KaK MPEJCTaBUTENN IPENeIbHBIX
anpyernioB. KadecTBeHHblE peaklMM Ha KapOOHWJIBHYIO Ipynny (peakiusi «cepeOpsHOro 3epKanay,
B3aumojieiicteue ¢ ruapokcugom meau (II) m ux npumenenue uist OOHApY)KEHHUs MPEAETbHBIX
aIbJIETHIOB B  IPOMBILUJIEHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTh  aibAeruaoB. llpumeHenue

(dbopmanpaeruaa u aneTalbIeTuaa.

KapOoHOBBIC KHCIIOTHI. YKCYCHAsI KHCIIOTA KaK MPEJCTaBUTEIb MPEACIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
kucioT. llpumenenue ykcycHoit kuciotel. [IpeacTraBieHre O BBICHIMX KapOOHOBBIX KHCIOTaX.
XUMHUYECKHE CBOMCTBA (HA MTPUMEPE YKCYCHOMN KHUCIIOTHI): PEAKIINHU C METAJIJIAaMU, OCHOBHBIMH OKCHJIAMH,
OCHOBAHUSIMU U COJISIMH KaK MOJTBEPKICHHUE CXOJICTBA C HEOPTaHMUECKUMU KUCIOTaMHU.

JdeMoHcTpanuu

5.PacTBOpeHME B AlIETOHE PA3TUYHBIX OPraHUYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI

4.0Oxucnenne Metanans (3taHans) ruapokcuaom meau(1l).

IIpakTHyeckas padora Nel.

[Tosy4yeHne yKCyCHOM KUCIIOThI U U3yYEHUE €€ CBOMCTB.

3.3 Cnosxwnbie 3¢upsl. XKupst (249)

Crnoxubie 3¢upsl U xupbl. CrioxHbIe 3QUPHI KaK MPOAYKTH B3aUMOJCUCTBHUS KapOOHOBBIX KHUCIOT CO
cnupTtamu. [IpuMeHeHne ClIoXHBIX APUPOB B MUIIEBOW U Map(IOMEPHON MTPOMBIITUICHHOCTH. JKUpBI Kak
CIIOXHbIE 3(GUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KHUCIOT. PacTuTenbHbIE U JKUBOTHBIE KUPBI, HX
coctaB. Pacmo3HaBaHMe pPACTHTENBHBIX >KMPOB HAa OCHOBAaHMHM MX HENPEAEIbHOTO XapakTepa.
[Ipumenenue xupoB. ['uAPOIN3 WM OMBUIEHHE KUPOB KaK CIOCOO MPOMBIIIJIEHHOTO MOJYYeHHsI Cose

BBICIITUX KapOOHOBBIX KHCIIOT. MBIJIA KaK COJIM BHICIIMX KapOOHOBBIX KUCIOT. MoOIoIe CBOMCTBA MbLA.
JdemoHcTpauuu

6.PacTBOpUMOCTB KUPOB.

7. O6pa3ibl MOIOIIUX U YUCTSIIUX CPE/ICTB.

3.4. YraeBonsl (54)

VYrnesoasl. Knaccuduxamuss yrimeBonos. Haxoxknenue yriaeBojoB B mpupoze. [nmoko3a  kak

anprerugocnupt. bpokenune rmokosbl. Caxaposa. [udponus caxaposzwi. Kpaxman u 1emiono3a Kak
OMoJOrMYecKre MOJUMEpPbl. XUMUYECKHEe CBOICTBA KpaxMmaia U LEJUIION03bl (THIPOJN3, KaueCTBEHHAs
peakiusi ¢ MOJ0M Ha Kpaxmall U ee MpUMEHEHHue JJisi OOHapy>KeHUs Kpaxmalia B MPOAYKTaX MUTAHHUS).
[Ipumenenne u OGuonorHueckas poiib yriaeBoAoB. [loHsTre 00 MCKYCCTBEHHBIX BOJOKHAX Ha MpUMeEpe
aIleTaTHOTO BOJIOKHA.

WNnentudukaiuss opraHUYeCKUX COEIUHEHUI. [eHemuueckas cé:A3b MedcOy KIACCAMU OP2AHUYECKUX
COeOUHeHUll.

JdeMoHcTpanuu.

8.03HakomIIeHHEe ¢ 00pa3liaMy IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH

JlabopaTopHbIe ONBITHI

5.CBolicTBa IUIIOKO3BI KaK aIbACTUA0CINPTA.

6. KauecTBeHHas peakuus Ha Kpaxmad.

IIpakTnueckas padora Ne 2.

Pemenue 3xcriepuMeHTaNIbHBIX 3a/]a4 Ha NOJy4YEHHE U Paclio3HaBaHUE OPraHUYECKUX BEILECTB.

Tema 4.A30Tconepxaniue Opranuyeckue coequHenus (4 1)



Amunbl. AMHHOKHCIOTHI W Oenku. CocTaB W HOMEHKJIATypa. AMHHOKHUCIOTHI Kak aM(OTepHBIC
opranuueckue coenauHeHus. llenTtuaHas cBsi3b. buonormdeckoe 3Ha4YeHHE O-aMUHOKHUCIOT. Obmactu
MPUMECHCHHUSI aMUHOKHUCIOT. benkm kak mpupomnbie Ouomnomumepbl. CocTaB U CTPOCHHE OEIKOB.
XUMUYEeCKUe CBOMCTBAa OEJIKOB:

¢byHKIMU OENKOB.
JlabopaTopHble ONBITHI
7.11BeTHbIe peakiy Ha OCITKHU.
Tema 5. Xumust mosumeposn (34)

[Tomumepsl. Crenens nonumepusauu. Monomep. CTpykTypHoe 3BeHO. CTepeoperyisipHbIe TOJIUMEpPHI.

TUAPOJIN3,

9

JIeHaTypaLusl.

OOnapyxeHHe OCJIKOB TpH TOMOIIH
Ka4eCTBEHHBIX (LBETHBIX) peaknuid. [IpeBpamieHuss OenKOB NHINM B oOpraHu3Me. buosormveckue

[Tommaytrinen. [Honunponunen. TepmopeakTuBHbIE TOJMMEPHBI. KOHIEHCAIITMOHHBIE ITOJIUMEDPHI.

®enondopmanbaeruanabie cMoinbl. [lenomnactel. [Inactmacceel. CuHTeTHYECKHE BoJOKHA. KanpoH.

JlaBcan. Opranudeckasi XUMHsi, Y€JIOBEK U MPUPOJIA.

JdeMoHcTpanuu

OO0pas31ibl 1acTMAacC, CHHTETUYECKUX KaydyKOB, BOJOKOH.

JlaGopaTopHble ONBITHI
8.CBOICTBa KamnpoHa.

TemaTn4eckoe IJIAHUPOBAHHUE.

No Konuuecrso KomnuuectBo KomnuuectBo KomnuuectBo

/o qacoB KOHTPOJIBHBIX TMPaKTHYECKUX J'Ia60paTOpHLIX
Tema pabot pabot pabot

1 | TeopeTnyeckne OCHOBBI 2 -
OPraHN4eCcKO XUMHH

2 | YrieBomopoabt 2

3 | Kucnopoaconepxkariue 13 5 4
OpPraHWYECKHUE COCIUHEHUS

4 | Azorconepkaiue 4 1 1
OpPraHWYECKHUE COCTUHEHUS

5 | Xumus nmonumepon 3 1
Hroro 34 2 2 8







