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IInanupyemMble pe3yJbTaThl H3y4eHHs Y4eOHOro npeaMera « XHMHSD» Ha YPOBHe Cpe/iHero oomero o0pa3oBaHus:

BpinyckHUK Ha 0230BOM YPOBHE HAYYHMTCH:

pacKphIBaTh Ha MPUMEPaxX poJib XUMUH B (POPMUPOBAHUH COBPEMEHHOW HAYYHOI KapTHHBI MUPA U B TIPAKTHYECKOH ESTEILHOCTH YEJI0BEKa;
JIEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXK/y XUMHUEHN U IpYTUMU €CTECTBEHHBIMU HAyKaMU;

pacKpbIBaTh Ha IIPUMEpax MOJIOKEHUS TEOPUU Xumuieckoro crpoenuss A.M. byrneposa;

noHuMarh pusndeckuii cMbic [lepuoamueckoro 3akona /.M. MeneneeBa u Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTh CBOHCTB XUMUYECKUX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT JIEKTPOHHOTO CTPOEHUSI aTOMOB;

0O0BSACHATH MPUYMHBI MHOTO00pa3Hsl BELIECTB HA OCHOBE OOIIUX MPEACTAaBICHHUI 00 X cOCTaBE U CTPOCHUU;

MPUMEHSTH NPaBUIIa CUCTEMATHUECKON MEXIyHApOIHOM HOMEHKIIATYphl KaK CPEICTBA pa3IMueHuUs U UICHTU(UKALMY BEIIECTB 10 UX
COCTaBY U CTPOCHUIO;

COCTaBJISATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI OPraHUYECKUX BEIIECTB KaK HOCUTENeH HHPOpPMAaIMi O CTPOCHUHU BEIIECTBA, €ro
CBOMCTBaxX M MPUHAAIIEKHOCTHU K ONPEAETICHHOMY KJIacCy COEMHEHHI;

XapaKTepU30BaTh OPraHNYECKHE BEIIECTBA IO COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABINBATh IPUUMHHO-CIIEJICTBEHHbBIE CBSI3U MEXKIY
JAHHBIMU XapaKTEpPUCTUKAMHU BEIECTBA;

MIPUBOJUTH IPUMEPHI XUMUYECKUX PEAKIIMM, pACKPBIBAIOIINX XaPAKTEPHbIE CBOMCTBA TUITUYHBIX MTPEJICTABUTENEH KIIACCOB OPraHUYECKHUX
BEIIECTB C LIETbI0 UX WACHTHU(PUKAIIMN U 00BCHEHUS 00J1aCTH TPUMEHEHUS;

MIPOTHO3UPOBATH BO3MOKHOCTh IPOTEKAHUSI XUMHUECKUX PEAKLIM HAa OCHOBE 3HAHMI O TUIIAX XUMUYECKOMN CBSI3U B MOJIEKYJIAX PEareéHTOB U
WX PEaKIIMOHHOM CIIOCOOHOCTH;

MCI0JIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU M XUMUYECKHX CBOMCTBaX BeUIECTB JUIsi 0€30MacHOrO MPUMEHEHHUS B TPAKTUUECKON
NEeSATENbHOCTH;

MIPUBOJIUTH MPUMEPBI MIPAKTHUECKOTO MCIOIb30BaHUSI MPOIYKTOB MepepadOTKH HEPTU U IPUPOIHOTO ra3a, BBICOKOMOJIEKYISIPHBIX
coelMHEHUH (ITOJMATUIIEHA, CHHTETUYECKOT0 Kay4uyKa, alleTaTHOIO BOJIOKHA);

IIPOBOJIUTH ONBITHI [0 PACIIO3HABAHUIO OPTaHUYECKUX BELIECTB: MIIUIEPUHA, YKCYCHON KUCIOTHI, HEMPEAEIbHBIX KUPOB, [IIFOKO3bI,
KpaxMmaja, OeJIKOB — B COCTaBe MUIIEBBIX MPOJAYKTOB M KOCMETUYECKHX CPEJICTB;

BIIAJIETh MPaBUJIAMU U TIpreMaMu 06e30MacHOi paboThl ¢ XMMHYECKUMHU BEIIECTBAMH U J1a00paTOPHBIM 000PYAOBaHHUEM;

yCTaHABIUBATh 3aBHCUMOCTH CKOPOCTH XUMHUUYECKOM peakiluu U CMELIEHUSI XUMUYECKOTO PAaBHOBECHSI OT PA3JIMYHBIX (PAKTOPOB € LENbIO
ONpe/ieJICHUsI ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

MIPUBOJUTH IPUMEPHI THAPOJIA3a COJIEH B TOBCETHEBHOM )KM3HU YEJIOBEKA;

MIPUBOJUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA B PUPO/IE, TPOU3BOACTBEHHBIX MIPOLIECCAX U )KUZHEIEATEIbHOCTH
OpraHU3MOB;

MIPUBOJIUTH IPUMEPHl XUMHUECKUX PEaKIIUi, PACKPHIBAIOIINX O0IIHEe XUMUYECKHE CBOWCTBA MTPOCTHIX BEIECTB — METANIOB M HEMETAJLIOB;



MIPOBOJMTH PACYEThI HA HAX0XKICHUE MOJICKYISIPHOU (POPMYITBI YTrIIeBOOPOIa TIO MPOYKTaM CTOPAHUS | [0 €r0 OTHOCUTEIHHON TUIOTHOCTH
Y MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €T0 COCTaB;

BIIQJICTh MTPaBUIIAMU OE301TACHOTO OOpAIEHUS C €IKUMH, TOPIOYHMH U TOKCHYHBIMH BEIECTBAMH, CPEIICTBAMU OBITOBOW XMMHH;
OCYILECTBIISATh IOUCK XUMUYECKOW WH(POPMAITUH 110 HAa3BAHUSAM, UICHTU(UKATOPAaM, CTPYKTYPHBIM (DOpPMYJIaM BEIIECTB;

KPUTUYECKH OICHUBATh M HHTEPIPETUPOBATH XUMUICCKYIO HHPOPMAITUIO, COACPKAIIYIOCS B COOOMICHHUSIX CPEJCTB MAacCOBOM MH(POPMAIHH,
pecypcax uTepHeTa, HAYYHO-TIOMYJIIPHBIX CTAThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B IIEJISX BBISIBJICHUS OMIMOOUYHBIX
CyXKJeHu# u popmMupoBaHusi COOCTBEHHOU MO3UIINY;

MPEACTABIISTH yTH PEHICHUS TJI00ATBHBIX MPOOJIEM, CTOSIIUX TEPEe]] YeTOBEYECTBOM: IKOJIOTHYECKUX, SHEPTETHUECKUX, CHIPhEBBIX, U POJIh
XUMUH B PEIICHUU 3TUX TTPOOIIEM.

BrinyckHUK HA 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS:

UTLTIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U I0NIOYUI0 OP2AHUYECKOU XUMUU KAK HAVKU HA PA3TUYHBIX UCIOPUYECKUX dIMANax ee
passumusi;

UCNOIb308aMb MEMOObl HAYYHO20 NOZHAHUS NPU BbINOIHEHUU NPOEKMO8 U YUEOHO-UCCIe008aMENbCKUX 3a0ay NO U3YUEHUIO CEOUCMS,
€cnoco608 noyuenus U pacno3Ha8aHus Op2aHu4ecKux 6euiecms;

00BACHAMb NPUPOOY U CNOCOOBL 0OPA308AHUSA XUMUUECKOU CBA3U. KOBALEHMHOU (NONAPHOU, HENOIAPHOL), UOHHOU, MEMALIUYecKOU,
8000POOHOI — C Yeblo onpeoeieHusi XUMUYECKOU aKMUSHOCMU 8eujecms;

VCMAHABIUBAMb 2EHEMUYECKYIO C853b MeAHCOY KIACCAMU OP2AHUYECKUX 8eujecms 0Jisl 000CHOBANUSL NPUHYUNUATLHOU 803MONCHOCTU
NOIYYeHUs OP2AHUYECKUX COeOUHEHULl 3A0AHH020 COCMABA U CIMPOeHUs;

VCMAHABIUBAMb 83AUMOCEAZU MeAHCOY hakmamu u meopuel, NPUYUHOU U C1e0CmeuemM npu aHaiuze npooaIeMHbIX cumyayuil U 060CHO8aHUU
NPUHUMAEMBIX peuleHUll Ha OCHO8e XUMUYECKUX 3HAHULL.

BbInyCKHUK Ha yriiy0JIeHHOM YPOBHE HAYYHTCS:

pacKpbIBaTh Ha MpUMeEpax pPojb XUMUU B GOPMUPOBAHUU COBPEMEHHON HAyYHOU KApTUHBI MUPA U B IPAKTHUECKOM AEATEIbHOCTH YeJIOBEKa,
B3aMMOCBSI3b MEX/1y XMUMHEH U IPYTMMHU €CTECTBEHHBIMU HAayKaMU;

WUTIOCTPUPOBATH HAa MPUMEPAX CTAHOBJICHHUE U ABOJIOLMIO OPraHMYECKON XMMUHU KaK HAyKU Ha Pa3JIMYHBIX HCTOPUYECKUX ATAIaX ee
pa3BUTHUS;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXKY CTPOSHUEM aTOMOB XUMUYECKHX 3JIEMEHTOB M MEPUOINIECKIM H3MEHEHHEM
CBOMCTB XUMHUYECKHX DJIEMEHTOB M UX COCAMHEHHUN B COOTBETCTBUU C MOJIOKEHUEM XHMHUECKHUX 3JIEMEHTOB B MIEPUOINYECKON CUCTEME;
aHAJIM3UPOBATH COCTaB, CTPOCHUE U CBOWMCTBA BEUIECTB, IPUMEHSIS MOJI0KEHHS OCHOBHBIX XUMUYECKHX TEOPUI: XUMUYECKOTO CTPOCHUS
oprannueckux coeaunenuid A.M. BytiepoBa, cTpoeHus: aToMa, XUMUYECKOH CBSI3U, STEKTPOIUTHUECKOM TUCCOMALINU KUCIIOT U
OCHOBAHUH; yCTaHABIMBATh IPUUUHHO-CIIEACTBEHHBIE CBS3H MEX/1y CBOMCTBAMHU BEILIECTBA U €M0 COCTABOM U CTPOECHUEM;

MPUMEHSTH NMPaBUIIa CUCTEMATHUECKON MEXTyHAPOIHOM HOMEHKIIATYPhI KaK CPEACTBA pa3NIuUYCHHs U UACHTU(PUKAIIUHN BEIIECTB MO UX
COCTaBy U CTPOEHHUIO;



COCTaBJIATH MOJICKYJISPHBIE M CTPYKTYPHBIE (POPMYJIBI HEOPIraHUYECKUX U OPTaHUYECKUX BEUIECTB KaK HOCUTENEeH HHPOPMALIMH O CTPOSCHUH
BEIIECTBA, €M0 CBOMCTBAX U IMPHUHAJUIEKHOCTHU K ONPEACIEHHOMY KJIacCy COCMHEHMI;

OOBSICHATH PUPOAY U CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBS3U: KOBAJICHTHOH (TIOJIIPHO, HEMOJISIPHOH ), HOHHOM, METAJUTMYECKOH,
BOJIOPOJIHOM — C LIEJIbIO ONPEAETICHUS XUMUYECKOW aKTHBHOCTH BEILIECTB;

XapaKTepu30BaTh (PU3MUYECKHE CBOMCTBA HEOPIraHWUIECKUX M OPTraHWYECKHUX BEIIECTB U YCTAHABJIMBATH 3aBHCUMOCTh (PM3MUECKUX CBOMCTB
BELIECTB OT THIA KPUCTANINYECKON PEILIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTU B UBMEHEHUU XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU, BBICIINX OKCUJIOB U
TUIPOKCUIOB;

MIPUBOJIUTH PUMEPBl XUMUUYECKUX PEaKIUi, paCKpPhIBAIOIINX XapaKTEpHblE XUMHUUECKHE CBONCTBA HEOPTAHNYECKUX U OPraHUYECKUX
BEIIECTB U3YYEHHBIX KJIACCOB C IIEJIbI0 UX HUJCHTHU(PUKAIMU U 00bSICHEHNS 001acT IPUMEHEHNUS;

OTPEENATh MEXaHNU3M PeaKluy B 3aBUCUMOCTH OT YCIIOBUN IIPOBEJCHUS pEaKIIUU U MPOTHO3UPOBATh BO3MOKHOCTb MMPOTEKAHUS
XMUMHMUYECKUX peaklUii Ha OCHOBE THIIa XMMHUYECKOM CBSI3U U aKTUBHOCTH PEareHTOB;

YCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHOW CIOCOOHOCTH OPTaHUYECKUX COEIMHEHUH OT XapakTepa B3auMHOIO BIUSHUS aTOMOB B
MOJIEKYJaX C LB MPOTHO3UPOBAHUS POAYKTOB PEAKIINH;

YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUECKOHN peaKlMy U CMEIEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3IMUHbIX (PaKTOPOB C IIEJIbIO
OIpeieNIeHUs] ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XMMHUYECKHX IPOLIECCOB;

YCTaHaBJIMBATh T€HETHUYECKYIO CBSI3b MEX]y KJIacCaMU HEOPraHWYECKUX U OPraHUYECKHUX BELECTB /Il 000CHOBAHUS MPUHIMITHATIBHOM
BO3MO’KHOCTH NOJIy4EHHs] HEOPIraHUYECKUX U OPraHUYECKUX COCTUHEHNH 3aJaHHOTO COCTaBa U CTPOEHUS;

[0I0MpaTh PEareHThl, YCIOBUS U ONPEAEIATh NPOAYKTHI PEAKLIUH, TO3BOJIAIONINX pean30BaTh Ja00paTOPHbIE U MPOMBIIIIEHHBIE CLIOCOOBI
MOJIy4EeHUs] BXKHEHIIIMX HEOPraHUYECKUX U OPIraHUYECKUX BEIIECTB;

OIpEeNeNATh XapaKTep cpelibl B pe3ysbTaTe rUApOoIM3a HEOPraHNYEeCKUX U OPraHUYeCKUX BELIECTB U IPUBOJUTH IPUMEPBI FUAPOIHU3a
BEIIECTB B [IOBCEJAHEBHOM KU3HH YEJIOBEKA, OMOJIOTHYECKUX OOMEHHBIX ITPOLECCcaX U IPOMBIIIJIEHHOCTH;

IIPUBOANUTH IPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIMM B IPUPO/IE, IPOU3BOICTBEHHBIX IIPOLIECCAX U KHU3HEAEATEIbHOCTH
OpPraHU3MOB;

00OCHOBBIBATh NMPAKTHUECKOE UCIOJIb30BaHNE HEOPTaHUUYECKUX U OPraHUYECKUX BEIIECTB U UX PEAKIMH B IPOMBIIIJICHHOCTH U OBITY;
BBITMOJIHATh XUMUYECKUH 3KCIIEPUMEHT 110 PAaCIO3HABAHMIO U TOJTYYEHHIO HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB, OTHOCAIINXCS K
pa3IUYHbIM KJIacCaM COEIMHEHUH, B COOTBETCTBUU C IIPABUIAMU U IPHEMaMH 0e30IacHOM paboThl ¢ XUMUUECKUMH BELIECTBAMU U
n1abopaTopHBIM 000PYI0OBAHUEM;

IIPOBOJIUTH pacueThl HA OCHOBE XMMHMUYECKHX (POPMYJI U YPaBHEHUH peakifii: Hax0XAeHUEe MOJIEKYIIPHOI (GOpMYIIbl OpraHNYEeCKOro
BEIIECTBA 10 €r0 INIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSAILINX B €r0 COCTaB, WX MO MIPOLYKTaM CTOPaHUs; PacYEThl MaCCOBOM
J0JIH (Macchl) XUMHUYECKOTO COEIMHEHHS B CMECH; PacyeThl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOJYKTOB PEaKIMH, €CIIU OJHO U3
BEIIECTB JaHO B N30BITKE (MMEET MPUMECH); pacyeThl MaCCOBOM MM 0OBEMHOM JI0JIM BBIXOA MPOAYKTA PEAKIIUU OT TEOPETUUECKU
BO3MOJKHOT'0; PacyeThl TEIUIOBOTO 3(peKTa peakluu; pacueTbl 00bEMHBIX OTHOLICHUN Ta30B MPU XUMHUECKUX PEAKIUAX; PaCUeThl MacChl



(oOBeMa, KOTMYECTBA BEIIECTBA) IPOAYKTA PEAKIIMH, €CITH OJTHO U3 BEIIECTB JJAHO B BUJIE PACTBOPA C ONPEICIICHHON MacCOBOH JToJei
PacTBOPEHHOTO BEIIECTBA;

KCIIOJIb30BaTh METO/Ibl HAYYHOT'O TIO3HAHUS: aHAIN3, CHHTE3, MOJCIIUPOBAHNE XUMUYECKUX MPOIIECCOB U SIBJICHUN — MPU PEIICHUN y4eOHO-
HCCIIeIOBATEIIbCKHX 3a/1a4 110 U3YYCHUIO CBOMCTB, CIIOCOOOB MOJMyYSHUS U PACIO3HABAHUS OPTaHUYECKUX BEIICCTB;

BIIQJICTh MPaBUJIAMU OE30TTACHOTO OOPAIIEHUS C CIKUMHU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEIICTBAMU OBITOBOW XHMWH;
OCYIIECTBIISTh IOUCK XUMUYIECKOM MH(OPMAIIMH TI0 Ha3BaHUSM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (DOpMYITaM BEIIECTB;

KPUTUYECKH OICHUBATh M HHTEPIPETUPOBATH XUMUICCKYIO HHPOPMAITUIO, COACPKAIIYIOCS B COOOIIEHUSIX CPEJICTB MACCOBOM MH(OpPMAIINH,
pecypcax MHTepHeTa, HAYIHO-TIOMYJIIPHBIX CTAThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IEJISIX BBISIBIICHUS OTIHOOYHBIX
CyKJeHui u popMupoBaHusi COOCTBEHHOU MO3UIINY;

YCTaHABIIMBATh B3aUMOCBSI3U MEXKTY (haKTaMU U TCOPUEH, TPUUNHON U CIICICTBUEM TIPY aHAIM3€E MPOOJIEMHBIX CUTYAITUH U 000CHOBAaHUHT
MIPUHUMACMBIX PEIICHN Ha OCHOBE XUMUYCCKUX 3HAHUM;

MIPEJICTABIIATH MYTH PEIICHHS TI00ATBLHBIX TIPOOJIEM, CTOSIINX TIepe]] YeI0BEUYSCTBOM, U TICPCIIEKTUBHBIX HAIIPABIICHUH Pa3BUTHS
XHUMHYECKUX TEXHOJIOTHUM, B TOM YHCIIE TEXHOJOTHH COBPEMEHHBIX MAaTEPHAIIOB C Pa3INIHON (YHKIIHOHAIHHOCTHIO, BO30OHOBISIEMBIX
HCTOYHUKOB CBHIPBS, IEPEPAOOTKU M YTHIIU3AINUN TPOMBIIIIJICHHBIX U OBITOBBIX OTXOIOB.

BoInycKHUK Ha YIJIy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

Gopmynuposams yenv Uccie008anUs, blO8USAMb U NPOBEPSIMb IKCNEPUMEHMANbHO 2UNOME3bl 0 XUMUYECKUX C80UCMBAX eeujecms Ha
OCHOBE UX COCMAsa U CMpPOEeHUs, UX CHOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peakyuu, o xapakmepe u npooOyKmax pasiuyHulx XUMU4ecKux
peaxyuti,

CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMbL C COONI00eHUeM Npasui 6e30nacHol pabomel ¢ 8eujecmsamu u
1abopamopHuiM 000PYO008aAHUEM;

UHmMepnpemuposams OaHHvle 0 COCMase U CMpPOeHUU 8eulecms, NOJLYYeHHble C NOMOWbIO COBPEMEHHbIX (PUIUKO-XUMUUECKUX MemO008;
ONUCHIBAMb COCMOAHUE INEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHbIX KBAHMOBO-MEXAHUUECKUX NPeOCmAgenuli 0 CMpoeHuy amoma OJisl
00bACHEHUs. pe3yTbmamos CHeKMpAalbHO20 AHAIU3A BeUeCm8,

Xapaxkmepuzo8ams poiib A30MOCO0EPHCAUUX 2eMePOYUKTUYECKUX COCOUHEHUL U HYKIIeUHOBBIX KUCTIOM KAK 8ANCHEUUX OUOI02UYeCcKU
AKMUBHBIX BeLUiecms;

NPOCHO3UPOBAMb BO3MONCHOCHb NPOMEKAHUSL OKUCTUMETIbHO-80CCIMAHOBUMENbHBIX PeaKYUll, 1edHCauux 8 0CHO8e NPUPOOHBIX U
NpPOU3BOOCHBEHHBIX NPOUECCOS.



CoaepikaHue TeM y4eOHOI0 mpeaMera.
10 kacc

Ba3oBblii ypoBeHb
OCHOBBI OPraHUYeCcKOi XUMHUH
[losiBieHME U pa3BUTHE OPraHUMYECKOM XUMHUHU KaKk Hayku. IIpenMer opranndeckoit xumun. MecTo 1 3Ha4€HHE OPraHUYECKOW XMMUU B CUCTEME
€CTECTBEHHBIX HayK.
XUMHYECKOE CTPOEHUE KaK MOPSAIOK COETUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTU. OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMHUYECKOTO
CTpOeHUs opranndeckux coenquHeHuii A.M. byrnepoBa. YrinepoaHblil ckeneT opraHuueckoi MoJeKybl. KpaTHOCTh XMMHUECKOH CBSI3H.
3aBUCUMOCTD CBOMCTB BELIECTB OT XMMHUECKOT0 CTpoeHUs MosieKkyl. M3omepus u usomepsl. [lonarue o pyHkumonansHoil rpynmne. [IpuHmnst
KJIacCU(HUKALIMU OpraHUYecKuX coeAuHeHni. CructemaTnyeckas MexayHapo Has HOMEHKJIaTypa U IPUHIIKIIEI 00pa30BaHus Ha3BaHU I
OPraHNYEeCKUX COCTMHECHUH.
Anxanbsl. Cmpoenue monekynvl memana. I'omonorndeckuit psja ankanos. ['omonorn. Homenkiarypa. M3oMepus yriaepoIHOTO CKelleTa.
3aKOHOMEPHOCTH U3MEHEHUS PU3NYECKIX CBOMCTB. XUMHUUYECKHE CBOMCTBA (Ha MpUMeEpe MeTaHa U dTaHa): peaKkiH 3aMelleHus
(raymoreHupoBaHuUe), IETUAPUPOBAHHS KaK CITOCOOBI TIOTYYCHHUS BAKHEHUIIINX COCAMHEHNUI B OPraHMYeCKOM cuHTe3e. ['opeHre MeTaHa Kak OJI1H M3
OCHOBHBIX UCTOYHHKOB TEIlJIa B MPOMBIIUIEHHOCTH U ObITY. HaxoxieHue B mpupojie ¥ NpuMEeHEeHHEe alKaHoB. [louamue o yukioaikauax.
Anxensl. Cmpoenue monekynvl smunena. 'omosnornueckuil pan ankeHoB. Homenkimarypa. M3oMepurs yriaepoIHOTO CKelleTa U MOJIOKEHUS KpaTHON
CBSI3U B MOJIeKyJle. XMMHUYECKHE CBOMCTBA (Ha MPUMEpE ITHIIEHA): PEAKIIUU IPUCOEAUHEHUS (ITaJIOTeHUPOBAaHUE, cuopuposanue, TUIpaTarys,
2u0po2ano2eHuposanue) Kak crnocod noyrydyeHus (pyHKIMOHAIBHBIX IPOU3BOAHBIX YIIIEBOIOPOJIOB, TopeHus. [lommmepu3sans sTHiieHa Kak
OCHOBHO€ HAIIPaBJICHHUE €r0 UCNOJIb30BaHus. [10MMITHIIEH KaK KPYTHOTOHHKHBIN IPOAYKT XUMHYECKOTO MMPOU3BOACTBA. [IpuMeHeHne sTricHa.
AunkamueHsl 1 Kayayku. [ToHsTre 00 ankaareHax Kak yriieBOJA0POAax ¢ ABYMS JIBOMHBIME CBs3siMH. [loauMepusanus auBuHmIa (Oyraauena-1,3)
Kak croco0 MOTy4eHHs] CHHTETHIECKOTO Kayuyka. HaTypanbHbIi 1 CHHTeTHUECKUI Kayuayku. Bynkanuzanus kaydyka. Pesuna. [Ipumenenune
Kay4yKa U PE3UHBL.
Anxunsl. Cmpoenue monexkynvl ayemunena. I'omonornueckuit psn ankuHos. Homenknarypa. Mzomepus yriepoiHOTo CKenera U Moj0KeHus
KpaTHOH CBSI3U B MOJIeKysle. XMMHUYECKUe CBOICTBA (Ha IpUMeEpe alleTUIIEHA): peakMi IPUCOEIUHEHUS (raloTeHUPOBAHUE, cUOpuposanue,
THJIpATALMs], 2UOPO2ANo2eHUposanue) Kak crocod MoJydeHus OJMMEPOB U IPYTUX 0JIE3HBIX MPOIYKTOB. ['OpeHne aneruineHa Kak MCTOUHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU I CBAPKHU M PE3KU MeTauloB. [Ipumenenue aneruieHa.
Apenbl. beH3011 Kak peAcTaBUTeNlb apOMAaTUYECKUX YIIIEBOAOPOA0B. Cmpoenue monexynvt b6en3ona. XuMU4eCKrue CBOUCTBA: PeaKkIMK 3aMelleHUs
(ranoreHupoBaHME) KaK CIIOCO0 MOJIyYeHUsI XUMUYECKUX CPEJICTB 3aIlUThl PACTEHHM, IPUCOEeAMHEHUs (THIPUPOBAHUE) KaK JOKA3aTEIbCTBO
HenpeAeabHOro Xxapakrepa 6en3ona. Peakuus ropenus. [Ipumenenue OGensoda.
Cnuprel. Knaccudukanysi, HoMeHKIaTypa, U30Mepusi CIUPTOB. MeTaHOII U 3TAHOJI KaK MPEICTABUTENN IPEJeIbHbIX 0JIHOATOMHBIX CIIUPTOB.
XUMHUECKUe CBOMCTBA (Ha MpUMepe METaHOJIa U ATaHOJIa): B3aUMO/ICHCTBHE C HATPUEM KaK CIOCO0 YCTAaHOBIJICHUS HATMYMS THAPOKCOTPYIIIIHI,
peaknus ¢ TaJoreHoBOJOPOAaMHU Kak Coco0 MOTydeHUs] paCTBOPUTENEH, IeruapaTalus Kak crocod moaydeHus 3TuieHa. Peakuus ropeHus:
CIUPTHI Kak ToMIuBo. [IpuMenenne Metanomna 1 3taHosa. PU3HOIOrHUECKOE IEHCTBUE METAHOJIA U ATAHOJIA HA OPTaHKU3M YEJIOBEKa.



DTUJICHTJINKOJIb U TJIMIEPUH KaK MPEACTaBUTEIN NPEACIbHBIX MHOTOATOMHBIX cCIUPTOB. KauecTBeHHast peakiidss Ha MHOTOAQTOMHBIE CITUPTHI U €€
MPUMEHEHHUE JIJIS1 PACIIO3HABAHUS TJIMIEPUHA B COCTABE KOCMETUYECKUX CPelCTB. IIpakTueckoe NpUMEHEHNE 3THIICHTJIMKOJIS U TJIMLIEPUHA.
®enon. CtpoeHre MOJIEKYIBI (eHOJIA. B3aumHoe anusiHue amomos 8 Mojexyie (heHona. Xumuueckue c8oUCmsd: 83aumooelicmsue ¢ Hampuem,
2uopokcuoom nampusi, opomom. Ilpumenenne dpeHona.

Anpaerunsl. Metanans (popmanbaeru) v 3TaHalb (aleTaibAeru/) Kak MpeACcTaBUTEIN IPeIeIbHbIX allbIeru0B. KauecTBEHHbIE peaKIuu Ha
KapOOHUJILHYIO TPYIITY (peaKiusl «CepeOpsTHOTO 3epKaiay, B3auMoaeicTBre ¢ ruapokcuiom Meau (1) u ux mpuMeHeHnue Ayt oOHapyKCHHUS
MIPEICTbHBIX ATBJACTHUIOB B MPOMBIIICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTD abAeruI0B. [Ipumenenre Gpopmaiberuia v aneraibIeriia.
KapOGoHoBbI€ KUCTOTHI. YKCYCHAsI KUCIIOTA KaK MPEJACTaBUTENb MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XUMHYECKHE CBOMCTBA (Ha
MpUMepe YKCYCHOM KHUCIIOTHI): PEAKIMK C METaJlJIaMi, OCHOBHBIMHU OKCHJIaMH, OCHOBAHHSIMHU M COJISIMU KaK MOATBEPK/ICHHUE CXOJICTBA C
HEOPraHMYECKUMHU KUcIoTaMu. Peakiust sTepudukaimm Kak crocod moaydeHus CIoXHbIX 3pupoB. [[puMeHeHne yKCyCHOM KUCTOTHI.
[IpencraBnenue o BeICHINX KapOOHOBBIX KHCIIOTaX.

Crnoxnbie pupsl u )Kupbl. CoxHBIE dQHUPHI KaK MPOAYKTH B3aUMOJACHCTBHUS KapOOHOBBIX KHUCIIOT CO cnupTamu. [IpuMeHeHne coXHBIX 23U pPOB B
MUIIEBON U TapPIOMEpPHOI TPOMBIIINIEHHOCTH. JKHPBI KaK CJI0KHBIE Y()UPHI TTUIEPHHA U BBICIIUX KapOOHOBBIX KUCJIOT. PacTuTenpHbIC U
YKUBOTHBIE JKUPBI, UX COCTAaB. Pacrio3HaBaHWe pacTUTEIHHBIX KUPOB HA OCHOBAHUH UX HETIPEJEIbHOTO XapakTepa. [I[pumenenue >xupoB. ['maponus
WJT OMBIJICHUE KUPOB KaK CIOCOO MPOMBIIIIICHHOTO MOJTYyYEHUS COJIeH BRICITUX KaPOOHOBBIX KUCIOT. MBIIA KaK COJIM BBICIIMX KapOOHOBBIX
KUCIOT. Moronue cBOMCTBA MbLIa.

VYraneoapl. Knaccudukarnus yriaeBogos. Haxoxxaenne yriieBo10B B mpupo/ie. [ Toko3a Kak anbaeruaocnupt. bpokenue riaokossl. Caxaposa.
T'uoponus caxaposvl. Kpaxman u 11eJ1110J103a Kak OH0JI0OrHuecKre nojaumMepsl. XUMUYECKHEe CBOMCTBA KpaxMaa U LEeJUII0N03bl (THAPOJIU3,
KauecTBEHHas peakliys ¢ HOJIOM Ha KpaxMal U ee IpUMeHEeHHeE 1Jis OOHapyKeHHsI Kpaxmalia B poayKTax nutanus). [Ipumenenue u Ouosioruye ckas
poJib yriieBooB. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA IPUMEpPE alleTaTHOTO BOJIOKHA.

Wnentuduxaiiss opraHuyecKux COeAUHEHUN. [ enemuueckas ces13b mMexcoy KIaccamu Op2aHudeckux coeourenui. TUIbl XUMHUYECKUX peakluil B
OpPraHUYEeCKON XUMHH.

AmuHOKUCIOTHI U 6enku. CocTaB M HOMEHKJIaTypa. AMUHOKHUCIOTHI Kak aM(OTepHbIe opranndyeckue coeiuHenus. [lentunnas cBssb.
buonoruueckoe 3HadeHue o-aMUHOKHCIOT. OOnacTy NpUMEHEeHHs] aMUHOKUCIOT. benku kak nmpupoaasie 6uononumMepsl. CocTaB U CTpOeHUE
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: TUIPOIN3, NeHaTypalus. OOHapyxeHue OeJIKOB IPU MOMOIIM Ka4eCTBEHHbIX (IIBETHBIX) pEaKIUil.
[IpeBpaienus 6e1KoB MUK B opranusme. bronoruueckue GyHKIUN OEIKOB.

11 kaace

Teoperuveckne 0CHOBbI XMMHHU

Crpoenue BemiectBa. CoBpeMeHHAst MOJIENb CTPOSHHSI aTOMa. DIIEKTPOHHAs KOH(uUrypauus atoma. OcHogHoe u 8030ycOeHHble COCMOSHUSA
amomos. Kinaccudukariys XaMHUUECKHX SJIEMEHTOB (-, P-, d-amemMenTsl). OCOOEHHOCTH CTPOCHHUS SHEPTETHUSCKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
[Tepuonnueckas cucreMa xumuueckux iemeHToB .M. Menneneesa. @usnueckuii cmbici [lepuoanueckoro 3akona .M. Menneneesa. [Ipuunnel u
3aKOHOMEPHOCTU M3MEHEHUsI CBOMCTB 3JIEMEHTOB M MX COEAMHEHUI 0 EPUOIaM U IpynnaM. DJIEKTPOHHAs IPUPOJIa XUMUYECKOU CBSI3H.
DNEeKTPOOTPULIATENBHOCTD. BUABI XUMUYEeCKOM CBSI3M (KOBaJIEHTHAsI, MOHHASI, METAIITNYeCKast, BOJOPOIHAS) U MEXaHU3MbI ee 00pa30BaHUsI.



Kpucmannuueckue u amopghnvie eewgecmaa. Tunvl Kpucmaiiuyeckux peuemox (amomnas, MoaeKyIApHas, UOHHAA, MEMANIu4ecKds). 3a8ucumocms
Quzuueckux ceolicms geujecmea om muna Kpucmaiiudeckou pewiemxu. [IpuauHbI MHOTOOOpa3usl BEIIECTB.

XUMHYECKUE peakiuu. [ OMOreHHbIE U TeTepOreHHbIe peakunu. CKOpOCTh PEaKIny, €€ 3aBUCUMOCTD OT Pa3IUYHBIX (PAKTOPOB: IMPUPOIbI
pearupyromux BEICCTB, KOHLICHTPAUN PCAarupyromux BEICCTB, TCMIICPATYPHLI, IIJI0IIa11 pCaKHI/IOHHOﬁ IMOBCPXHOCTHU, HAIIMYMA KaTaJln3aTopa.
Ponp xatanu3zatopoB B IpUpoe U MPOMBIILIEHHOM MpOou3BoAcTBE. OOpaTUMOCTh peakiuil. XMMUYECKOE PAaBHOBECHE U €T0 CMEIICHHUE TO/T
I[GI\/JICTBI/IGM Pa3JInYHBIX q)aKTOPOB (KOHHGHTpaIII/Iﬂ PE€arcHTOB UK IMPOAYKTOB pC€aKu, JaBJICHHUC, TeMHepaTypa) I CO34aHUA OIITUMAJIBHBIX
YCIIOBU IPOTEKAHUS XUMUUYECKUX MTPOLIECCOB. JJucnepchuvle cucmemvl. Ilonsamue o xornouoax (301u, eeau). Mcmunnvle pacmeopsi. Peakuuu B
pacTBOpax dIEKTPOJUTOB. pH pacTBopa Kak moka3areib KUCIOTHOCTH cpefbl. ['uaponns coneit. 3HaueHne ruApoin3a B OMOJOTHUECKIX 0OMEHHBIX
nporieccax. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIINH B TIPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCaX U KU3HEACITEIIBHOCTA OPTaHU3MOB.
OKHUCIATEIBHO-BOCCTAHOBUTEIILHEBIE CBOIICTBA MMPOCTBHIX BEHIECCTB — MCTAJJIOB I'NTABHBIX U MOOOYHBIX MOATPYIIIT (MGI[I), )KGJ'IGSO) 1 HEMCTAJIJIOB:
BOJIOPO/JIa, KUCJIOPOa, TAJIOT€HOB, CEphl, a30Ta, (hocdopa, yriaepoaa, kpeMHus. Koppo3us MeTasiioB: BUJIbl KOPPO3UH, CIIOCOOBI 3aIIUThl METAIIIOB
OT KOPPO3UU. DIeKmpOoauU3 pacmeopos u pacniasos. llpumenenue s1ekmponu3a 8 NpoMulULIeHHOCHU.

XuMHS U )KU3Hb

Hayunble MeTo 16l TO3HAHHS B XUMHH. VIcTOUHUKH XuMHu4YecKo# nHpopMarwu. [Touck nHGOpMaIiy 1o Ha3BaHHUIM, HICHTHPHUKATOPaAM,
CTPYKTYpHBIM (hopmyinam. MoaeTupoBaHue XUMHUIECKHX TTPOIIECCOB | SBIICHUH, XUMUYECKUL AHAU3 U CUHMe3 KaK METOJIbl HAyIHOTO TIO3HAHHS.
Xumus u 310poBbe. JlekapcTBa, hepMeHTbI, BATAMUHBI, TOPMOHBI, MUHEpaJIbHbIE BObI. [Ipo6iieMsbl, CBA3aHHbBIE C TPUMEHEHHUEM JIEKapCTBEHHBIX
npenapatoB. BpenHbpie TpUBBIUKY U (PaKTOPHI, pa3pylIarOIIUe 3I0pOBhe (KypeHHE, YITOTpeOIeHNnEe alKoToJIs1, HapKoMaHus ). PartmoHaibHoe
rutanue. [Tuwesvle 0obasku. OcHosbl NUUEBOU XUMULL.

XuMHUs B MOBCEIHEBHOM x1U3HU. Motomiue u unucTsamue cpeactsa. Cpedcmea 60pvoObl ¢ 661MOBbIMU HACEKOMBIMU.: penelienmbl, UHCeKMUYUODL.
CpencrtBa TMYHOM TUTHEHBI U KOocMeTuKU. [IpaBuia O0e3omnacHoi paboThl ¢ €IKUMH, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH, CPEACTBAMU OBITOBOM
XUMHH.

XUMHUS U CelbCKOe X034icTBO. MuHepanbHble U oprannyeckue yaoopenus. CpencTBa 3aluThl paCTEHUH.

Xumus u suepreruka. [IpupoaHbie HCTOUHUKH YIi1eBOA0POAOB. [IpupoaHbIil ¥ mOMyTHBIN HEPTSIHOM Ta3bl, UX COCTAaB U Ucnoib3oBaHue. Cocra
HedTu u ee nepepadborka. Hedrenpoaykrel. OxTanoBoe uncio 6en3nna. OxpaHa okpyskarouieil cpezipl mpu HedrenepepadoTKe U TPAaHCTIOPTUPOBKE
He(TEenpPOayKTOB. AJIbTepHATUBHBIC UCTOYHUKHU SHEPTUH.

Xumus B ctpoutensctBe. Llement. beron.Ilog0op onTuManbHBIX CTPOUTEIBHBIX MATEPUAIOB B IPAKTUYECKOM JIEATEIHHOCTH YeIOBEKa.

XuMUs U 3K0JIoTus. XUMHUECKOE 3arps3HeHNUEe OKPYKarolel cpebl U ero nocienactsus. Oxpana ruapocdepsl, MOUBbl, aTMocdepsl, (pIopsl 1
(bayHBI OT XMMHYECKOTO 3arps3HEHHUS.



Yruy0eHHblI ypOBeHb

10 kacc

OCHOBBI OPraHUYeCcKOil XUMHUH

[losiBieHME U pa3BUTHE OPraHUYECKOM XUMHUHU KaKk Hayku. IIpenMer oprannueckoit xumun. MecTo 1 3Ha4€HHE OPraHNYeCKOM XMMHUU B CUCTEME
€CTECTBEHHBIX HayK. B3auMoCBs3b HEOPraHMUYECKUX U OPraHUYECKUX BELIECTB.

XUMHYECKOE CTPOEHUE KaK MOPSAIOK COETUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTU. OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMHUYECKOTO
CTpOEHUS OpraHndeckux coenquHeHuil A.M. byrnepoBa. YriepoaHbiii CKelneT opraHuueckoi MoJieKyJibl. KpaTHOCTh XMMHUECKOH CBSI3H.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUECKOT0 CTpoeHUs MosieKkyl. M3omepus u usomepsl. [lonarue o pyHkumonansHoit rpynmne. [IpuHimnst
KJIacCU(UKAIIUU OPraHMYECKUX COeAMHEHUNH. MexayHapo 1Has HOMEHKIATypa ¥ MPUHIUIIBI 00pa30BaHMs Ha3BaHUN OPraHUYECKUX COEIMHEHUI.
Knaccudukanus 1 0coOEHHOCTH OpraHu4eckux peakuuil. Peakuronnsle neHTpol. [lepBoHavanbHble MOHATHS O TUIIAX U MEXaHW3MaX OPraHUYecKuX
peakiuii. ['OMOTUTHYECKHUI U TETEPOTUTHICCKUN Pa3pbIB KOBAJIEHTHON XUMHUUECKOU cBsi3U. CBOOOJHOPATMKAIBHBIN U MOHHBIA MEXaHU3MbI
peakuuu. [lorsiTre 0 HyKIeoduiIe u dIEKTpoduIIe.

AJTKaHBI. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIbl METaHa. SP>-rubpHIu3aIys opouTaIei aToMOB yrieposa. I oMoIorndeckuit psi
u oOutas popmyna ankaHoB. CuctemaTHueckas HOMEHKIIATypa ajlkaHOB U pajaukaioB. M3oMepus yriepoaHoro ckeneta. @uznyeckue cBOMCTBa
aJIKaHOB. 3aKOHOMEPHOCTH U3MEHEHUS PU3NYECKUX CBOMCTB. XMMHUYECKUE CBOMCTBA aIKaHOB: raJlOr€HUPOBaHUE, JETUIPUPOBAHHIE, TEPMUUYECKOE
pa3ioKeHue, KPeKUHT KaK CIIOCOOBI MOJIy4eHHUsI BaKHEHIINX COeIMHEHNH B OpraHMYeCcKOM CHHTe3€. ['opeHne alkaHoB Kak OJJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILIJIEHHOCTH U ObITY. MI30Mepu3aius Kak crnoco0 noydeHus BhICOKOCOPTHOrO OeH3uHa. MexaHu3M peakiuu
cBOOOTHOpaauKabHOTO 3amenieHus. [lonydenue ankanoB. Peakmus Bropiia. Haxoxxnenue B mpupo/ie ¥ mpuMeHEHNE aTKaHOB.

Huxnoankansl. CTpoeHUE MOJIEKYN nuKIoankaHoB. Oomas Gopmyna rmukimoankanoB. HomenkinaTypa nukioankaHoB. 3oMepus 1TUKIIOATKAHOB:
YTIEPOIHOIO CKeleTa, MEeXKIIaccoBas, MPOCTpaHCTBeHHas (yuc-mpanc-uzomepus). Crnenuduka CBOMCTB LUKIOAIKAHOB C MAJIBIM pa3MEpPOM LIUKJIA.
Peaknuu nmpucoenHEeHNs U paAuKaIbHOTO 3aMEILIEHHUS.

AJKeHbl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbI ATUIIeHA. SP2-rubpuau3anus opouTaseil aToMOB yriiepoJa. G- U T-CBSI3H.
I'omonoruueckuit psa u obmas popmyna ankeHoB. Homenkiarypa ankeHoB. MI3oMepusi allkeHOB: YIIIEpOJIHOTO CKEJeTa, OJ0XKEHUS KpaTHOM
CBSI3H, IPOCTPAHCTBEHHAS (yuc-mpanc-u3oMepus), MexxkiiaccoBas. @uznyeckue cBOMCTBa alkeHOB. Peakiinu 3eKTpohuiibHOro IpUCcoeUHEHUS
Kak croco0 nosrydyeHus: GyHKIIMOHAIBHBIX MPOU3BOAHBIX YI1eBO10poA0B. [IpaBiiio MapkoBHUKOBA, €r0 AIEKTPOHHOE 000CHOBaHUE. Peakiuu
OKHUCJIEHUA U noauMepuzanuu. [lonmaTiiieH Kak KpyImHOTOHHAKHBIN MPOYKT XMMHYECKOTO MPOM3BOACTBA. [IpoMbliieHHbIe U 1a0OpaTOpHBIE
CHocoObI MOTy4YeHHsI allKeHOB. [Ipasuno 3aiiyesa. IlpumeHeHne anKkeHOB.

Ankaauensl. Kimaccudukanus ankaaieHoB 110 B3aMMHOMY PacIoJIOKEHHIO KPaTHBIX CBsi3ei B MoJiekyse. OcOOEHHOCTH IEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUSI CONPSKEHHBIX ankaaueHoB. O0mas Gopmyna ankaaneHoB. HomeHkiaTypa u u3omepust ajkaaueHoB. Ouzndeckue
CBOICTBA aNKaJMEHOB. XUMUYECKHE CBOMCTBA AJIKATUEHOB: PEaKLUU IPUCOEAUHEHNUS (TUIPUPOBAHKE, TAIOTEHUPOBAHUE), TOPEHHS U
nommmepu3zaiyu. Bkinan C.B. JleGeneBa B nmosyueHre CHHTETHYECKOTO Kaydyka. Bynkannzanus kayuyka. Peauna.Muoroo6pasue BUJ0B
CUHTETHUYECKUX KaydyKOB, HX CBOWCTBA U NpuMeHeHue. [loyuenue ankaaueHos.

AJIKMHBI. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbI alleTUIIeHa. SP-ruOpuIu3aius opouraneid aToMoB yrieposa. ['omoaoruueckuii
psia u obmas popmyna anknHoB. HomeHknaTypa. M3oMepus: yriiepoJHOro ckenera, MoJIo>KeHUs KpaTHOM CBs3H, MeXKiaccoBas. Pusndeckue



CBOMCTBA aIKWHOB. XMMHYECKHE CBOMCTBA AJIKWHOB: PEAKIIMH MPUCOCTMHEHUS KaK CIIOCO0 MOJIyYSHHs TOJIMMEPOB U JAPYTHX MOJIE3HBIX MPOILYKT OB.
Peaxyuu 3amewenus. I'opeHue aneTuiaeHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO IJIAMEHU /71l CBApPKU U pe3ku MeTaiuioB. [lonydeHune aneruieHa
MUPOJIN30M METaHa U KapOuaHbIM MeToIoM. [IprMeHeHue arierunexa.

Apensl. Hcmopus omkpvuimus 6enzona. COBpeMEHHBIE TIPEACTaBICHUS 00 SIEKTPOHHOM U IIPOCTPAHCTBEHHOM CTpOeHHH OeH3oa. M3omepus u
HOMEHKJIaTypa TOMOJIOTOB OeH3oua. Obmas ¢popmyrna apeHoB. Puznueckue cBoMCcTBa OeH30J1a. XMMHUSCKHE CBOMCTBA OEH30I1a: peaKIuu
ANIEKTPO(UITBHOTO 3aMEeIeHUs (HUTPOBAHHE, TaJIOT€HUPOBAHHE) KaK CIIOCO0 MOyYSHHUS XUMUYECKUX CPENICTB 3AIUTHI PACTEHHIA; IPUCOCTMHEHU 5T
(rugpupoBaHUe, TAIOTEHUPOBAHKE) KaK JOKa3aTEIbCTBO HEMPEAEIbHOro Xapakrepa Oen3ona. Peakuus ropenus. [lonydyenue 6ensouna.
Ocobennocmu xumuyeckux ceoticme mosyona. BzauMHoe BlIMsiHEE aTOMOB B MOJIEKyJle Toslyosa. Opuenmayuontule d¢ghekmul 3amecmumeinei.
[IpumeHneHne romosoros 6exH3ouia.

Cruprel. Knaccudukarus, HOMEHKIaTypa COUPTOB. ['oMosoruueckuii psa u obmas Gpopmysa npeneabHbIX OJHOATOMHBIX CITUPTOB. M3oMepusi.
dusnueckre CBOMCTBA NpeaACIbHBIX OJJHOATOMHBIX CIIMPTOB. BO}IOpOI[HaSI CBA3b MCXKY MOJICKYJIaMHU U €€ BJIMAHUEC HA (1)I/ISI/I‘I€CKI/I€ CBOMCTBA
CIIMPTOB. XuMHrdyeckre CBOMCTBA: BSaHMOHeﬁCTBHe C HATpHUEM KaK croco0 YCTaHOBJICHUS HAJIUYWA THAPOKCOTPYIIILI, C TaJIOTCHOBOAOPOJaAMH KaK
CHoco0 MoTydeHus: pacTBOPUTEINIEH, BHYTpU- U MEXMOJIEKYIspHas leruaparanus. Peakuusi ropeHus: cnupThl Kak ToruiuBo. [lonydenue stanona:
peaxiusi OpoKeHUs TIIIOKO3bl, THIpaTalus dTHieHa. [I[puMenenne Metanona u stanona. dusnonoruyeckoe AeicTBHE METAHOJIA M 3TaHOJIA Ha
OpraHu3M 4YC€JIOBCKaA. OTHIECHTINKOIbL U TJIMOCPUH KaK MPEACTAaBUTEIIN ITPEACTIbHBIX MHOIOATOMHBIX CITUPTOB. KauecTBennas pCaKknus Ha
MHOTI'0aTOMHBIC CIIMPTHI U €€ IPUMCHCHUEC MJIA PACIIO3HaBaHWA INNIMOCPUHA B COCTABE KOCMETHYCCKUX CPEICTB. HpaKTI/I‘—IeCKOC MMPUMCHCHUC
STUJICHTJIUKOJIS U TIHLEpHHA.

®enout. Ctpoenue MoJieKyiIbl peHosa. BzaumHoe BiausiHAE aTOMOB B MoJieKyie ¢eHoma. duzndeckue cBoiicTBa peHonma. XuMUYECKHUE CBOHCTBA
(peakiuu ¢ HATpHEM, THAPOKCUAOM HaTpusi, opomom). [Tonyduenue dhenona. [Ipumenenne GpeHoa.

Anbnerunpl v keToHsl. Kiaccudukanus anbaeruioB U keToHoB. CTpoeHue NpeAeabHbIX allbJAETUI0B. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE
KapOOHWIBHOM rpyniibl. ['oMostoruaeckuii psi, oomas Gpopmysa, HOMEHKIATYpa U U30MEPHS MPEETbHBIX albAeTUI0B. DU3NYECKUE CBOMCTBA
MpeiebHBIX aTbACTUI0B. XUMUYECKIE CBOWCTBA MPEIENIbHBIX allbJICTHI0B: THAPUPOBAHUE; KAUECTBEHHbIE PEaKUU Ha KapOOHWIBHYIO TPYIITY
(peakius «cepeOpsHOro 3epKajiay, B3aumoaencTue ¢ ruapokcuaom meau (11)) u ux npuMeHeHue 1 0OHAPYKCHUS TPEICIbHBIX alTbJACTH/I0B B
MIPOMBIIIJIEHHBIX CTOYHBIX BoAax. [lomydeHue npenenbHbIX alnbIeru0B: OKUCICHIE CIIUPTOB, THIpaTanus alueTuieHa (peakuusa Kydeposa).
ToxcuunocTs anpaeruaoB. [Ipumenenue hopMmanbaeruia u aneranpieruia. AIETOH Kak MpeIcTaBuTellb KeTOHOB. CTpOEHHE MOJIEKYIIbI alleTOHa.
Oco0eHHOCTH peakIuu OKUCIeHHs aleToHa. [IpiMenenue aneToHa.

Kap6onossie kucnotsl. Knaccugukanus u HomeHkIaTypa KapOoHOBBIX KUCIOT. CTpoeHHE MPeeIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIBLHOU Tpymiibl. ['oMonorudeckuii psa u obmiast popmyra rnpeaeabHbIX 0 JHOOCHOBHBIX
KapOOHOBBIX KUCIOT. Du3nueckue CBONCTBA MPEAENbHBIX 0JTHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XUMHUECKHUE CBOMCTBA MPEIeIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT (PEAKIMK ¢ METAJJIaMU, OCHOBHBIMU OKCHJIaMU, OCHOBAHUSIMU U COJISIMH) KaK IMOATBEPKICHHUE CXOACTBA C
HEOPraHMYeCKUMHU KHcIoTaMu. Peakius stepudukanum u ee 00paTUMOCTh. BiusiHre 3aMecTuTeNneid B yriieBOIOPOAHOM PaIUKaie Ha CUITY
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKIX CBOMCTB MypaBbUHOM KHCIOTHI. [lomydeHne mpeenbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT:
OKHCJICHHE aIKaHOB, aJKEHOB, IEPBUYHBIX CIUPTOB, allbJETHIOB. BaxkHeil e mpeicTaBuTeNn KapOOHOBBIX KUCIIOT: MypaBbUHAs, YKCYCHAS U
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OeHzoitHas. Beicuie npenensHbie M HenpeaeabHble KapOOHOBBIE KUCIOTEL. Onmuueckas uzomepus. Acummempuieckuti amom y2iepood.
[Tpumenenne kapOOHOBBIX KHCIIOT.

Crnoxwusle 3¢upsl 1 xupbl. CTpoeHNE 1 HOMEHKIIATypa CIOKHBIX 3(UpoB. MexXKI1accoBas H30Mepusi ¢ KapOOHOBBIMU KucIoTaMu. CrIocoObI
MOJTy4YEHUs CIIOXKHBIX 3(prupoB. ObpaTuMocTh peakiuu 3repupukanuu. [IpuMenenne cioXHbIX 2(pUpoB B MUIEBOH U TapproMepHOn
MPOMBIIIICHHOCTH. JKHPBI KaK CI0KHBIE d(HUPHI TTUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIE KHUPBI, UX COCTAB.
dwusnyuecKkue CBONCTBA )KUPOB. XMMHYECKHE CBOMCTBA )KUPOB: THAPUPOBAHKE, OKHCICHHE. [ MIPOIU3 MM OMBIJICHHE )KUPOB KaK CrIoco0
MPOMBIIIJICHHOTO TIOJIYYSHHSI COJICH BBICIINX KapOOHOBBIX KUCIIOT. [IpuMeHenne sxupoB. MbITA KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. Motomiue
CBOMCTBA MBbLJA.

VYrnesoasl. Knaccuduxanus yriaeBoaoB. @usndeckrue CBONCTBA U HAXOXKACHHUE YIJIEBOJIOB B IpUpoie. ['I0Ko3a Kak albJeruJocnupT. XUMUYECKUE
CBOMCTBA IIIOKO3bI: ayuiuposanue, arKuliuposanue, ClIMpTOBOE U MOJIOYHOKHCIIOE OpokKeHHe. DKCIIepUMEHTANIbHBIE 0KA3aTelbCTBA HATUUUs
aJIbJIETMIHOM U CIUPTOBBIX TPYII B ItoKo3e. [lomyuenue rimoko3sl. Dpykmo3sa kaxk uzomep noxkosvl. Puboza u oezokcupubosa. Baxuenime
Jicaxapuibl (caxaposa, J1aKkmosa, Maibmo3a), UX CTpoeHue u puznyeckue cBoiicta. ['uaponamns caxapossl, 1akmosvl, maiemo3si. Kpaxmai u
LEJUTI0I03a KaK OMOJIOTHYECKHE MOJIMMEphl. XMMUUECKHE CBOMCTBA KpaxMmaina (THApOoJIu3, KadeCTBEHHAs peakius ¢ HOI0M Ha KpaxMall U ee
MIpUMEHEHHE U1 OOHApYKEHHs Kpaxmalia B MPOyKTaX MUTaHMs ). XUMHUUECKHE CBOMCTBA LIEJUTIOJIO3bI: THAPOJIN3, 00pa30BaHUE CIOKHBIX APUPO B.
[Ipumenenue u 6uonoruyeckas poib yrieBoJos. OKUCIeHHE YIIeBOI0B — HICTOYHUK SHEPTUHU )KUBBIX OpraHnn3MoB. [loHsTre 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMEpE aleTaTHOTO BOJIOKHA.

Nnentnduxaius opraHnueckux COeAMHEHUH. [ 'eHeTnYecKas CBsI3b MEX Iy KIIaCCaMH OPTaHUYECKUX COCITUHECHHIM.

Awmunsbl. [lepBuuHble, BTOPUYHBIE, TPETUUHbIE aMHUHBL. Kiaccugukarysi aMuHOB 110 TUITY YIJIEBOJIOPOJHOTO PAgUKajia U YUCIy AMUHOTPYIII B
MOJIEKYJIE. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE IIPEENbHBIX aMUHOB. DHU3MUecKre CBOMCTBA aMUHOB. AMMHBI KaK OPTaHUYECKHE
OCHOBAHUS: PEAKIUH C BOAOH, KUCIOTaMH. Peakuys ropeHus. AHAINH KakK IIPEICTaBUTENb apOMAaTHYECKUX aMUHOB. CTpoeHne anuinuHa. [IpudanHbl
ocna0eHnsl OCHOBHBIX CBOWCTB aHUJIMHA B CPAaBHEHUU C aMUHAMHU IIPEJENIBHOTO psijia. XMMHUUECKUE CBOMCTBA aHMIIMHA: B3aUMO/IEHCTBHE C
KHCJI0TaMH, OpOMHOM BOJ10M, okuciaeHue. [lonyuyeHne aMuHOB alKHJIMPOBAaHUEM aMMHAKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX
yrieBoopoJoB. Peakuus 3unuHa. [IpuMeHneHre aMMHOB B (papManieBTUYECKOM MPOMBILUIEHHOCTH. AHUMUN KaK cbipbe 071 npou3seo0cmed
anununoswvix kpacumeneu. Cunmesvl Ha OCHO8€ AHUIUHA.

AmuHokucnoTsl 1 6esku. CoctaB U HoMeHKIaTypa. CTpoeHre aMMHOKHUCIIOT. 'oMosiorndeckuil psaj| pees1bHbIX aMUHOKUCIIOT. M30Mmepust
npeoenbHbIX amunokuciom. PU3NUecKue CBONCTBA MIPEJEIbHbIX AMUHOKHUCIOT. AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYEeCKHUEe COSIMHEHUS.
Cuntes nentunos. [lentuanas cBs3b. buonornueckoe 3HaueHue a-aMUHOKUCIOT. O6IacTi NPUMEHEHUs: aMUHOKHUCIIOT. belku kak npupoiHble
ouomnosumepsl. CoctaB U cTpoeHue 0enKkoB. JcHOBHbIE AMUHOKUCIOMDYL, 00pasyouue denrky. XUMUYECKUE CBOMCTBA OEJIKOB: THAPOIIU3,
JIeHaTypalus, KauecTBEHHbIE (LIBETHbIC) peakuu Ha Oenku. [IpeBparienus O0enKkoB MUILK B opranusme. buonornueckue GyHKIuM 6eIKOB.
Hocmuoicenus 6 uzyyenuu cmpoenus u cunme3a OeiKos.

A3zomcoodepaicawue cemepoyurnuieckue coeourenus. Iluppon u nupuoun: snekmpoHnoe cmpoenue, apomMamuyecKuil Xapakmep, pasiuyue 6
nposeieHuU 0CHO8HbIX ceoticme. Hykneunosvie kuciomol: cocmae u cmpoenue. Cmpoenue nykneomuoos. Cocmas Hykaeunoswix kuciom ({HK,
PHK). Ponb HyK1€uHo8bIX KUCIOM 8 HCUSHEOeSMENbHOCIU OP2aAHUSMOS.
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BricokomonexynsipHble coequHeHusl. OCHOBHBIE NOHSTHS BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI: MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO, CTEIIEHb
nosmmepu3zaimn. Kinaccudukanms nonmumepoB. OCHOBHBIE CLIOCOOBI MOJTyYEHUST BBICOKOMOJIEKYIISIPHBIX COSMHEHUI: pEaKIMy NOJMMEPU3AINN U
noJiMKoHAeHcauuu.CTpoeHre U CTPYKTYpa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOCHMSI MOJIEKYI. TepMoIIacTHUHbIE U
TE€PMOPEAKTUBHBIE MOIUMEDSL. [Iposodswue opeanuyueckue noaumepsl. Komnosummuvie mamepuansi. Ilepcnekmugbt ucnonb306anus KOMNO3UMHbIX
mamepuanos. Knaccudukanms Bosokon. CuHTeTH4eckue BojokHa. [lonmadupHbie n moimaMuIHbIe BOJIOKHA, UX CTPOCHHUE, CBOWCTBA.
[IpakTudeckoe MCIOJIb30BaHUE BOJIOKOH. CunmemuyuecKkue naeHKu. U30iayus 07 npo8oooe, MemMOpaHvl Ol ONpecHeHUs 600bl, 3auuUmHubsle NIeHKU
071 agmomoodunel, niacmvlpu, Xupypeuieckue nossasku. Hoevie mexnonozuu oanvheliuie2o co8epueHCmMEO8aHUs NOTUMEPHBIX MAMEPUATLOS.

11 kaace

TeopeTnyeckne 0CHOBbI XHMHH

Crpoenue BemiectBa. CoBpeMeHHast MOJIENIb CTPOEHUS aToMa. JlyanusMm anekrpoHa. Keanmosuwie uucia. Pacnipenenenye 31eKTPOHOB 10
SHEPreTHYECKUM YPOBHSM B COOTBETCTBUU C MPUHIIMIIOM HaMMEHbIIEH 3Hepruu, npasuiioM XyHjaa u npunuumnom [laymu. OcoGeHHOCTH CTpOSHUS
IHEPreTUIECKUX YPOBHEH aTOMOB d-3JIeMEHTOB. DJIeKTpOHHAsE KOH(PUTypalus aroma. Kiaccudukaiuss XUMHYECKUX JIEMEHTOB (s-, -, d-
aneMeHThl). OCHOBHOE M BO30YKJI€HHbIE COCTOSIHUS aTOMOB. BaneHTHbIe anekTpoHbl. [leproanyeckas cucreMa XMMHUUECKHUX 3JIEMEHTOB

JI.1. MenneneeBa. ®usndeckuii cmpica [lepuoanueckoro 3akona [[.1. MenneneeBa. [IpuunHbI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB
Y UX COEIMHEHMH I10 IEPHOJIaM U rpynnaM. MupoBo33peHueckoe 1 HaydHoe 3HadeHue [leproauueckoro 3akona J[.M. Menneneesa. [Ipocno3wi
I 1. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX DIEMEHNO8.

DneKTpOHHas IPUPOJIa XUMUYECKOH CBSI3U. DIEKTPOOTPHUIIATETbHOCTh. KoBaneHTHas CBA3b, €€ Pa3HOBUIHOCTH U MEXaHU3MBI 00pa30BaHUs
(oOMeHHBIN U JOHOPHO-aKIeNnTOpHEIN). MloHHas cBsi3b. MeTayumiaeckas CBs3b. BogopoaHas cBsizb. Medcmonekynsiphole 83aumo0eticmaus.
Kpucrannumueckue u amopdHbie BemectBa. TUITBI KpUCTATUNIMYECKUX PEIIETOK (aTOMHAas1, MOJIEKY/IsIpHasl, HIOHHAs!, MeTa/linyeckasi). 3aBUCUMOCTh
(bu3nyecKux CBOMWCTB BEUIECTBA OT TUIIA KpUCTAIIIMUECKOH perneTku. [Ipuunnbl MHOrooopasus BeuiectB. CoBpeMeHHbIE IPEICTABICHUS O
CTPOEHUH TBEPABIX, KUAKUX U Ta3000pa3HbIX BellecTB. JKuokue kpucmanioi.

XuMHYecKue peakluu. 'oMoreHHbIe U reTeporennble peakinu. CKOpOCTh peakluy, €€ 3aBUCUMOCTD OT Pa3IMUHBIX (PaKTOPOB: IPUPO,IBI
pearupymoiux BelecTB, KOHIICHTPAIMN pearupyoux BelecTB, Temneparypbl(npaBuio Baut-I'odda), niomaan peakilMOHHON MOBEPXHOCTH,
HaJM4Ms KaTaau3aropa. DHEprus aKTUBALUU. Akmusuposannusiii komniekc. Karanuzatopsl U kataiu3. Poiib KaTann3aTopoB B IPUPOIE U
MIPOMBILIJIEHHOM MPOU3BOJICTBE.

Ilonsamue 06 swmanonuu u sumponuu. Inepaus I ubdca. 3akon ['ecca u crneacTBus u3 Hero. TermnoBbie 3Q(HEKThl XUMUYECKUX PEaKIHil.
Tepmoxumuueckue ypaHeHus. OOpaTuMOCTh peakiuid. XuMuieckoe paBHoBecue. CMelleHne XUMUYECKOTO paBHOBECHS IO IeHCTBUEM
pa3nuYHbIX (DAKTOPOB: KOHIIEHTPALIUK PEareHTOB WM MPOJIYKTOB PEaKiuu, NaBICHUS, TeMIepaTypbl. Ponb cMelenust paBHOBECHS B
TEXHOJIOTMYECKUX MPOLECCaX.

JHucnepcHbie cuctembl. Konnouownsie cucmemul. VIcTuHHBIE pacTBOpBL. PacTBopeHune kak pusmko-xumudeckuii mpoiecc. CriocoObl BEIpaKEHUS
KOHIIEHTPALIMHU PACTBOPOB: MAaccoBasi J0Js1 PACTBOPEHHOTO BEILLECTBA, MOIAPHAS U MOIANbHASL KOHYeHmpayuu. Tump pacmeopa u mumposaHue.
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Peakumu B pacTBOpax 3yieKTpoJinTOB. KauecTBEHHBIE peakiiuu Ha HOHBI B pacTBOpe. KHCIOTHO-OCHOBHBIC B3aMMO/ICHCTBHS B paCTBOPAX.
AmboTepHOCTh. HoHnnoe npouszgedenue 800bl. Booopoonuwuii noxazamens (pH) pacmeopa. I'naponus coneil. 3HaueHUE TUAPOIIH3a B OMOJIOTUYECKUX
0OMEeHHBIX TIporieccax. [I[puMeHeHne ruapor3a B IPOMBIIIIICHHOCTH.

OKHUCITUTENFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IPHPOJIE, TPOU3BOICTBEHHBIX MPOIECCaX U )KU3HEACATEIbHOCTA OPraHu3MOB. OKUCIUMeNbHO-
80CCMAHOBUMENbHBIU NOMeHyuan cpeosvl. Juazpamma I1yp6s. TloBeneHne BEIeCTB B Cpeiax ¢ pa3HbIM 3HaYeHneM pH. MeTopl 21IeKTpOHHOTO |
91eKMpPOHHO-UOHHO20 OanaHca. ["albBaHMYEeCKUH AIeMEeHT. XUMUYECKHUE UCTOYHUKHU ToKa. Cmanoapmuwiii 6000poOHbLl 31eKkmpod. CmanoapmHubll
NEKMPOOHBLI NomeHyuan cucmemvl. Pao cmanoapmuvix s1ekmpoonsix nomenyuanos. Hanpaenenue okuciumenbHo-60CCmaH08UmMenbHbIX
peakyutl. DIEKTPOIJIA3 PAaCTBOPOB U PaCIUIaBOB coueil. [IpakTrueckoe mpuMeHeHne dIeKTPOIIN3a IS MTOTyYSHHS TIeTOYHBIX, MIET0YHO3EMETbHBIX
METaJUIOB ¥ aTIOMHUHUS. KOppo3ust MeTasioB: BUIBI KOPPO3UH, CIIOCOOBI 3aIIUTH METAIOB OT KOPPO3HH.

OCHOBBI HEOPraHUYECKON XUMUU

O6mas xapakrepuctuka meMeHToB | A—IIA-rpynn. Okcuabl ¥ epoKcuabl HATpHUs U Kanus. Pacnio3HaBaHue KaTHOHOB HaTpus U Kanus. Conu
HaTpUsl, KaJlus, KalIblUsg U MarHusl, UX 3HaU€HUe B PUPOJIE U KU3HU YeNloBeKa. Kecmkocms 00bl U cnocobwl ee yempanenusi. Komnnexcrole
COeOUHeHUs AIOMUHUA. AtoMocunukamal.

Mertamnst 1B-VIIB-rpynn (Menp, nuHK, XpoMm, Mapranenr). Oco6eHHOCTH cTpoeHus aToMoB. O01ue pu3nyeckue 1 XUMHUYEeCKHe CBOMCTRA.
[Tonyuenue u npumenenue. OKCUIBI U THAPOKCUIBI 3TUX METAJIOB, 3aBUCUMOCTh UX CBOMCTB OT CTENEHU OKHCIEHUS deMeHTa. Baxkneiiine cou.
OxucnuTenpHble CBOWCTBA COJIEH XpOMa U MapraHiia B BbICILIEH CTENIEHU OKUCIEHUs. KomniekcHble coedunenus xpoma.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmnel. CBOHCTBA, TIOJIydeHHE U IPUMEHEHHE yTiisa. CHHTE3-Ta3 Kak OCHOBA COBPEMEHHOM
MIPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIN yroJib Kak ancopOeHT. Hanocmpykmypol. Mupogvle docmudicenus 6 ooracmu co30aHusi HAaHOMAmMepuanos.
OnekmponHoe cmpoeHue Monekyivl yeapHozo 2asa. Ilonyuenue u npumenenue yeaprozo eaza. buonorunueckoe neictaue yrapHoro rasza.Kapouus
KaJIpIusl, IIOMUHUS U jkene3a. Kapbonatsl u runpokapOoHaTel. Kpy2ogopom yanepooa 6 srcusoul u Hedcugotl npupode. KauecTBeHHas peakiys Ha
kapOoHaT-uoH. dusnyeckre U XuMuueckue cBoiictea kpeMuus. Cunansl U cunmuuabl. Oxcua kpemuus (1V). KpeMHueBbie KUCIOTHI U UX COJIH.
CunukaTHble MUHEPAJIbl — OCHOBA 3€MHOU KOPBI.

OO6mas xapaktepuctuka aneMeHToB VA-rpymisl. Hutpuapel. KauecTBeHHas peakuusi HA MOH aMMOHHMSI. A30THAs! KUCJIOTa KaK OKUCIUTENb.
HuTpatsl, ux ¢pusnyeckue 1 XuMu4eckre cBOMCTBa, mpuMeHeHune. CBONCTBa, nodydeHue u npuMmenenue pocdopa. @ochun. docdopHsie u
nordochopHbIe KUCTOThI. bronornyeckas posb hocdaros.

O6mas xapakrepuctuka neMeHToB VIA-rpynmnel. OcoOble cBOMicTBa KOHIIEHTPUPOBAHHOM cepHOM KuCIOoThl. KauecTBeHHBIEC peakuuu Ha cynbdu-,
cynbGUT-, U CyabhaT-uOHBI.

O6mas xapakrepuctuka anemMeHToB VIIA-rpynnsl. OcoGeHHocTH XuMuu (ropa. ['anoreHoBoAopo bl U UX noydeHue. ['anoreHoBo10poaHbIe
KHUCTIOTHI M UX cou. KauecTBeHHBIEC peakiny Ha rajJoreHua-uoHbl. Kucnopoaconepskaiue coequnenus xiuopa. [Ipumenenre ranoreHoB u ux
BaKHEHIIINX COeIUHEHUM.

brazopoouvie cazvl. [Ipumenenue 61a20poOoHbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB IIPOCTHIX BELIECTB, BOJOPOAHBIX COEINHEHUH, BBICIINX OKCHIOB U THIPOKCUIOB.

WnenTudukanys HEOPraHM4eCKUX BELIECTB U HOHOB.
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XUMUS U KU3HD

Hayunbie MeTo b1 MO3HAHUS B XUMHH. VIcTOuHKH XuMHuYecKo# nHpopmaruu. [Tornck nHGopMaIim Mo Ha3BaHUSM, HICHTU(UKATOpaM,
CTPYKTYPHBIM (popmysiaM. XUMUYECKUN aHATIU3, CHHTE3, MOJCIIMPOBAHUE XUMUYECKUX MPOIIECCOB U SIBJICHUN KaK METO/Ibl HAyYHOTO MMO3HAHMUSL.
Mamemamuueckoe mooenruposanie npoCcmpaHcmeeHHO20 CMPOeHUs MOAeKy1 opeanuyeckux eeujecms. CospemeHHbvle Qu3UKO-XUMU4ecKue Memoovl
YCMAHOBNIeHUs COCMABA U CIMPYKMYPbl 6eUecms.

Xumus u 310poBhe. JlekapcTBa, hepMEeHTHI, BATAMHUHBI, TOPMOHBI, MUHEPATbHBIE BOJIbI. [Ipo0ieMbl, CBSI3aHHBIC C MPUMEHEHHUEM JICKapCTBEHHBIX
npenaparoB. BpenHbie IpUBBIUKHE U (PaKTOPHI, pa3pylIaoIUe 310pOBbe (KypeHHE, YOTpeOIeHne alKorois, HapkoMaHus). ParmonanbsHoe
nutanue. [Tumespie 700aBku. OCHOBBI MUINEBON XUMUH.

Xumus B meauiuue. PazpaboTka iekapcTB. XUMUYECKUE CEHCOPHI.

XuMHus B IOBCEAHEBHOM >XKM3HU. MoTOIINE U YnCTAMEe cpeacTBa. PenemenTsl, HHCEKTUIN bl Cpe/IcTBa TUYHOM TUTUEHBI U KOCMETHUKH. [IpaBuia
0e30macHO# pabOThI C €IKUMH, TOPIOUYNMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMHU OBITOBON XUMHH.

XUMHS U CEJIbCKOE X03IMCTBO. MUHEpabHbIE U OpraHnueckue yaoopenus. CpeacTBa 3aluThl paCTCHHM.

XuMHus B TPOMBITIIEHHOCTH. OOIIHe MpeCTaBACHHUS O MPOMBIIIJIEHHBIX CITOCO0aX MOJyYeHUS XUMUYECKUX BEIIEeCTB (Ha MpUMEpe MPOU3BOJICTBA
aMMMaKa, CepHOU KUCIOTHI). [IpoMbIniuienHast opranndeckast Xumusi. ChIpbe 7151 OpraHuYecKoi mpombiniieHHoCTH. [IpobieMa 0TX010B 1
MOOOYHBIX MPOAYKTOB. Hanbosee kpymHOTOHHAKHBIE TTPOU3BOJICTBA OPTAaHUYECKUX coequHeHnid. YepHas u 1iBeTHas Metautyprus. CTEKo u
CUJIMKATHasl IPOMBIIIJIEHHOCTb.

Xumus v 3HepreTuka. [Ipupoaabie ICTOYHUKH yriieBo10poAoB. [IpupoaHbIii 1 OMyTHRIH He(TSIHOM Ta3bl, KX COCTaB U UcnoJib3oBaHue. CocTaB
Hedtu u ee nepepadborka. Hegrenpoaykrsl. OkTaHoBoe uncio 6eH3nHa. OXpaHa OKpyKaromiei cpebl mpu HedrenepepadoTKe U TPaHCTIOPTHUPOBKE
He(TEenpOayKTOB. AJIbTepHATUBHbIE UCTOYHUKHU SHEPTUH.

Xumus B ctpoutenbeTBe. Llement. betoH. [Toa0op onTUManbHBIX CTPOUTENIBHBIX MAaTEPUAIOB B IPAKTUYECKOMN JEATEIHHOCTH YEIOBEKA.

XuMUS U 3K0JIoTHs. XUMHUECKOE 3arps3HeHUEe OKPYKarollel cpeipl U ero nocueactsus. Oxpana rugpocdepsl, No4Bbl, aTMochepsl, (GrIopsl U
(dbayHbI OT XMMHUYECKOTO 3arps3HEHHUS.

Tunbl pacyeTHbIX 32/1a4:

Haxoxaenue MosiekynspHO#l GopMysbl OpraHHUeCKOTO BEIIECTBA MO €ro MIIOTHOCTU U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOAIIUX B €0 COCTAB, WU
0 MPOJIYKTaM CTOPAHUSI.

PacueTsr MmaccoBo# 1011 (MacChl) XHMUYECKOTO COSTUHEHHUS B CMECH.

Pacuertsr maccsl (00beMa, KOJIMUECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

Pacuetsl MmaccoBo# MM 00BEMHOM IO BBIXO/Ia MPOIYKTa PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

Pacuets! TemnoBoro s dekra peakum.

PacyeTbl 00BeMHBIX OTHOILIIEHUH ra30B MPU XUMHUYECKUX PEAKIIHSIX.

Pacuetsr maccel (00beMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEaKIIMH, €CIIH OJHO U3 BEIIECTB JJAaHO B BUJIE paCTBOPA C OMPEICICHHON MacCOBOM
JI0JIE paCTBOPEHHOTO BEIIECTBA.
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IIpuMepHbIe TeMbl NPAKTHYECKUX PA0OT (HA BLIOOP yUUTe/Is1):

KauectBenHnoe omnpezenenue yriepo/a, BOJOPoAa U XJIOpa B OPraHUYECKUX BEIIECTBAX.
KonctpynpoBanue mapocTepKHEBbIX MOJIEICH MOJIEKYJI OPraHMYE€CKUX BEIIECTB.
Pacno3HaBanue miacTMacc 1 BOJIOKOH.

[TonydyeHne UCKYCCTBEHHOTO HIETIKA.

Pemrenne skcniepuMeHTAIBHBIX 337124 HA MMOJTYyYeHUE OPTaHUYECKUX BEIIECTB.

Pemrenne skcniepuMeHTAIBHBIX 3a7[a4 Ha PACIIO3HABAHUE OPTraHMYECKUX BEIECTB.
Nnentuduxarus HeopraHMueCKuX COeMHEHUH.

[Tony4yenue, cobupanue 1 pacro3HaBaHUE Ta30B.

Pemrenne skcniepuMeHTANIBHBIX 337124 10 TeMe «MeTaiby.

Pemenne skcniepuMeHTANBHBIX 3a71a4 10 TeMe «HemeTambi».

Pemenne skciepuMeHTAIBHBIX 3a7a4 10 TeMe «I eHeTHYecKas CBsI3b MEXKy KilacCaMi HEOPTraHWYECKUX COCTUHECHHIN.
Pemenue skcniepuMeHTAIBHBIX 3a7a4 10 TeMe «[ eHeTHYecKas CBsI3b MEK/Iy KIIaCCaMH OPTaHUYECKUX COCTUHEHUI.
[Tony4yenue 3THIIEHAa U U3yYEHUE €T0 CBOWCTB.

[Tony4yeHnune yKCyCHOM KMCIOTHI M U3y4YEHUE €€ CBOMCTB.

IM'maponus KupoBs.

N3roroBnenue Mblia pyqyHO paboTHI.

XUMUS KOCMETHYECKUX CPEACTB.

Hccnenosanume cBOMCTB OEIKOB.

OCHOBBI ITUIIEBON XUMUH.

HccnenoBanue MUILEBLIX JO0OABOK.

CBolicTBa OJTHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.

XHUMHUYECKHE CBOMCTBA albIETUI0B.

CuHTe3 c0KHOTO ddupa.

I'maponus yrineBonos.

YcrpaneHue BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peaklii Ha HEOPraHUYECKHUE BEILIECTBA U HOHBI.

HccnenoBanue BIUSHUS Pa3InYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIUU.
Omnpenenenre KOHIICHTPAIMKA pacTBOPa aCKOPOMHOBOM KHUCIOTHI METOJ0M TUTPOBAHUSI.



TemaTn4deckoe IJIAaHUPOBAaHUE

10 kJaacc
Ne | HazBanue Tembl Monyab «IIIKOJIBHBIA YPOK» KounuyectBo
4acoB

1 | [Ipenmer opranuueckoit xumuu. TeopusictpoeHus 2
OpPraHUYECKUX COCIMHECHUM.

2 | YrneBoIoposl M HX MPUPOIHBIE UCTOYHUKH. MexayHapoaHbIi 1€Hb 14

TOJIEPAHTHOCTHU

3 | Kucnopoa-u a3oTcoiepkaIiine opraHunaecKue MesxyHapO HBIN JeHb WHBATHIOB| 18
COCIMHEHMUS.

4 | Oprannueckast XuMusi ¥ 0OIIECTBO. JleHp poccuiickoil HayKH 1
Uroro 35

TemaTuyeckoe MIIAHMPOBAHUE

11 knace
Ne | HammeHoBaHMe TeMBbI Monyab «IIIK0JIBHBIA YPOK» KoJsn4yecTBo 4acoB
1 Baknelimuye XuMH4ecKHe MOHATHS U 3aKOHBI 4
2 Crtpoenue BemecTa MexayHapoaHbIN JIeHb 2
TOJICPAHTHOCTHU

3 XUMHYECKUE PEAKITUN 4
4 PacTtBOpBI MexyHapoHbIN J€Hb NHBAIUIOB 6
5 DIEKTPOXUMHUYECKUE PEAKITUN 3
6 Meramib JleHb poccHiicKO HayKH 5
7 HemeTtamnel 5
8 XUMHSA U )KU3Hb 3

Hroro 34

Kpurtepuu u HOpMbI OLlEHKH 3HAHUI, YMeHUIH H HABBIKOB 00y4YalOLIUXCS 10 XUMHHU

Ouemca YCTHBIX OTBETOB.

OTMeTKa «5» - CTaBUTCS B TOM cjiyqac, €CJIn y‘-IaIlIHfIc;I IMOKAa3bIBACT BCPHOC ITIOHUMAHUC XHMHUYECKOH CYIIHOCTHU PACCMATPHUBACMBIX SIBIICHUH U
BaKOHOMepHOCTeﬁ, 3aKOHOB " TeOpHﬁ, AaC€T TOYHOC OIPCACIICHUEC U HCTOJIKOBAHUC OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TeopHﬁ, a TaKKC IMPaBUIIBHOC
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OTIpe/ieIeHne XUMUYECKUX BEITUYMH, UX €AWHUI] U CIIOCOOOB M3MEPEHUs; MPABUIBHO BBITIOJIHSACT YEPTEKH, CXEMbl U TpauKH; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHY, COITPOBOKIAET PACCKA3 HOBBIMHU MPUMEPAMH, YMEET IPUMEHHUTD 3HAHUS B HOBOM CUTYaIlH NP BBIIOJHEHUN MTPAKTUYECKH X
3aJJaHU; MOYKET YCTAHOBUTH CBSI3b MY U3y4aeMbIM M paHEe N3YYCHHBIM MaTepHajoM MO KypCy XHMMHH, a TaK JK€ C MaTepHajoM, YCBOCHHBIM IO
M3YUYEHHIO IPYTUX MPEIMETOB.

OtmeTKa «4» - CTaBHUTCS, €CIIM OTBET YYCHHKA YJOBIETBOPSET OCHOBHBIM TpPEOOBaHUSAM K OTBETY Ha «5», HO JaH 0€3 HCIOJIb30BAHUS
COOCTBEHHOTO IJIaHa, HOBBIX IIPUMEPOB, O3 MPUMEHEHUS 3HAHUI B HOBOH CHUTyaIlllH, 03 MCII0JIb30BaHMS CBA3CH C paHee U3ydeHHBIM MaTepH ajioM,
YCBOEHHBIM PU M3YyYCHHUU APYTHX MPEAMETOB; €CIH YYallHiics AOMYCTHJI OJHY OMMOKY MJIM He Oojiee MBYX HEIOYETOB M MOXKET UX MCIPABUTH
CaMOCTOSITEIIEHO WJIH C HEOOJIBIIOW TOMOIIBIO YIUTEJIS.

OtmeTka «3» - CTaBUTCS, €CIIM yJalIUiCS MPaBIILHO MOHUMAET XUMUYECKYIO CYIIHOCTh PacCMaTPUBAEMBIX SIBIICHHH M 3aKOHOMEPHOCTEH, HO B
OTBETE HMMEIOTCS OTACNBbHBIE MPOOENBl B YCBOSGHHM BOMPOCOM Kypca XHMHUH, HE TPENSATCTBYIOIINE JaTbHEUIIEMY YCBOEHHUIO IPOTrPaMMHOTO
MaTepHualia; yMeeT NMPUMEHATh TOJTydeHHbIE 3HAHUS MPH PEIICHHH MPOCTHIX 3a]ad C MCIOJIb30BaHHEM TOTOBBIX (POpPMYJ, HO 3aTpymHSETCS TpU
pelIeHnH 3a/1a4, TPeOYIOIMMX MpeoOpa3oBaHUs HEKOTOPHIX (OPMYII;IOMYCTHII He OoJiee 0JHOM rpy0oii OIMOKHM U ABYX HEIOUETOB, HEe 0oJiee OJTHOM
rpy0oii u o/iHOM He rpy0oil omnOKH, He OoJiee ABYX-TpEX HE IPyObIX OLIMOOK, OJIHOM HE Irpy0oi OIIMOKHM U TPEX HEJOUETOB, IOMYCTHII YeThIpe WIIH
SITh HEJIOYETOB.

OtMmeTKa «2» - CTaBUTCS, €CIIM yJaIUiiCS HEe OBJIAAe] OCHOBHBIMH 3HAHUSMHU U YMEHHH B COOTBETCTBHHU C TPEOOBAHUSIMHU ITPOTPAMMBI U JTOTTYCTHII
00JbI1Ie OMKUOOK M HEJJOYETOB, YEM HEOOXO0IMMO ISl OLIEHKHU <«3) .

OueHka nucbMeHHbIX padoT.

OT1meTKka «5» CTaBUTCS 32 pabOTY, BHITIOJHEHHYIO TTOJTHOCTHIO 0€3 OIMOOK ¥ HEJ0UYETOB.

OT1meTka «4» cTaBUTCS 32 padOTY, BHIMOJHEHHYIO MMOJHOCTHIO, HO TIPH HAJWYUHU B HEW He Oojiee 0HOM Tpy0oii OMMOKN W OJHOTO HEJ0YeTa ; HE
0oJiee Tpex HEJ0YETOB.

OT1meTKka «3» CTaBUTCS, €CIIM YUYEHUK BBITIOJNHUJ MPABWIBHO HE MeHee 2/3 Bcel paboThl WM JOIMYCTHII HE OoJiee OJHON TpyOoi OmMOKH M JBYX
HEJI0YETOB, He 0oJiee OJIHOM rpyOOi U OJTHOM HEerpyOou OmMOKHU, HEe O0JIee TpeX HEerpyObIX OIIMOOK, OJHOW HErpyOOl OMMOKK M TPEX HEJ0YETOB,
MIPU HAJTUYUU YETHIPEX-TISITH HEJJOUETOB.

OTMeTKa «2» CTaBUTCS, €CIIM YHUCIIO OIIMOOK U HEJ0YETOB IIPEBBICUIIO HOPMY OIIEHKH «3» WM BBITIOJHEHO MPaBWJIbHO MeHee 2/3 Bcel paboThl.

Ounenka KOMOMHMPOBAHHBIX KOHTPOJILHBIX PadoT.
[Ikana mepeBoaa B MATHOAIILHYIO CUCTEMY OLICHKH
OtmeTka «5» ctaButcs 3a Beinoianenue 90-100% paboTsl.
OtmeTka «4» ctaButcs 3a BeinoaHenue 70-89 % paboTsl;
OtmMmetka «3» craBuTCS 3a BhinosiHeHHE 50-69%

OTMeTKa «2» cTaBUTCS 3a BEINIOJHEeHHE MeHee 50%,

Kpurtepnu oneHuBaHUSA TeCTOBBIX KOHTPOJIbHBIX PadoT.
[Ikana nepeBoja B MATHOAIbHYIO CUCTEMY OLIEHKH
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OtmeTka «5» craButcs 3a BeimoaaeHue 90-100% paboTsi.

Otmetka «4» craButcs 3a BoinosHeHue 70-89 % paboTsr;

Otmetka «3» craButcs 3a BeimosHeHHE 50-69%

OTMeTKa «2» cTaBUTCS 3a BhINoJHeHue MeHee 50%,

Kpurtepnu oneHuBaHus IKCNEePUMEHTAIBHBIX YMeHHI (J1aGopaTopHbIe H NMPAKTHYECKHE 32aHHA).

OtMmeTKa «5» cTaBUTCS €cii pab0Ta BHITIOIHEHA MTOJHOCTHIO U MPABUIILHO, CIIEJIaHbI TPABUIIbHBIC HAOIIOICHUS 1 BHIBOJIBI,

HKCTIEPUMEHT OCYIIECTBIICH T10 IIAHY C YYETOM TEXHHUKH O€30MacCHOCTH U MPaBUJI paboThI ¢ BEIIECTBAMH U 000PYIOBaHUEM;

MPOSIBJIEHBI OPraHU3AI[MOHHO - TPYJIOBBIE YMEHUs, MOJAECPKUBAIOTCS YUCTOTAa paboyero Mecra M MOpsAIOK (Ha CTOJie, SKOHOMHO HCHOJb3YIOTCS
pEaKTUBBI)

OtMeTKa «4» cTaBUTCS €ciid paboTa BBINOJIHEHA [IPaBUIIbHO, CAETIaHbl IPAaBUIIbHbIE HAOMIOCHUS U BBIBOJIBI, HO IIPU ATOM 3KCIIEPUMEHT MPOBEIEH
HE TIOJIHOCTBIO UJTU JIONYIIIEHbl HECYIIECTBEHHbIE OLIMOKHN B padoTe C BEIeCTBaMU U 000PYJOBaHUEM.

Ormerka «3» craBuTCA eciau paboTa BBINOJHEHA NPaBWJIBHO HE MEHEe 4YeM HAlOJIOBHHY HWJIM JOMNYIeHa CYIEeCTBEHHas OUIMOKa B XoJe
AKCIEPUMEHTA B OOBSICHEHUH, B 0()OpMIICHUH pabOThl, B COOIOICHUH MPaBUJI TEXHUKH 0€30MacHOCTU Ha paboTe C BEeIIeCTBaMU U 000PYI0BaHUEM,
KOTOpasi UCIPABIISETCS O TPEOOBAHUIO YUUTENS

OrMeTKa «2» CTaBUTCS €clu JOMYyLIEHbl 0oJjiee ABYX CYIIECTBEHHBIX OLIMOOK B XOJ€: SKCIIEPUMEHTA, B 00bSICHEHUHU, B 0OpMIIEHUH paboThl, B
cOOIOICHUN TPABUJI TEXHUKU 0€30MacHOCTU MpH padoTe C BellecTBAMH U 000pYJOBaHHEM, KOTOpPbIE y4alllUHCS HE MOXET UCHPABUTh Jaxe 1O
TpeOOBAHUIO YUUTEIIS.

OueHka nMpoeKTHBIX padoT.

OtrMeTka «5» cTaBUTCA €CNM LIeJb YeTKO chopMyIHpoBaHa U yOenuTeslbHO oOocHOBaHa. IIpencTaBieH pa3BepHYTHIM IJIaH JTOCTHKEHHS LIETU
npoekta. TeMa MpoOeKTa pacKphiTa MOJHOCTHIO M HcuepnbiBaromie. PaboTta coaepX UT IOCTATOYHO MOJHYK HH(OpPMAIHMI0 W3 Pa3IUYHBIX
uctouHukoB. IlpencraBieH aHamu3 CUTyalui, CKJIaJbIBaBIIMXCS B XOJie palOThHI, cAeIaHbl HEOOXOIMMbIE BBIBOJbI, HAMEUEHBI MEPCIIEKTHBBI
pabotel. PaGota oTinMyaeTcs TBOPUECKUM IOAXOJOM, COOCTBEHHBIM OpPUTMHAJIBHBIM OTHOIIEHHEM aBTOpa K uiee mnpoekTta. Pabora oTnnyaercs
YeTKUM U TpaMOTHBIM O(GOpPMJICHHEM B TOYHOM COOTBETCTBHM C YCTAHOBJICHHBIMHU MpaBujIaMH. BBICTyIUIeHHE COOTBETCTBYIOT TpPeOOBaHUSIM
MIPOBEJICHUS MPE3CHTAI[MU, OHO HE BBILIUIO 32 PAMKH pErjiaMeHTa, aBTOp BIaJeeT KyJIbTYpOoil OOIIeHHs C ayIUTOpUEH, MPEe3eHTAIHs XOPOIIO
MOATOTOBJICHA, aBTOPY YAAJIIOCh 3aUHTEPECOBATh ayauTOpuio. [IpoayKT MOTHOCTHIO COOTBETCTBYET TPeOOBAaHUAM KauecTBa (3CTETHYEH, yI00EH B
WCIOJIb30BAHUHU, COOTBETCTBYET 3asBJICHHBIM LIETISIM).

OrMmeTKka «4» cTaBUTCS eciu 1enb chopMyaupoBaHa, HO He oO0ocHoBaHa. [IpeacTaBneH KpaTKUi TIaH JTOCTHKEHUS 1IeNd MmpoekTa. Tema mpoekrta
packpbiTa HE MOJIHOCTBhIO. PaboTa CONEp>KUT HE3HAYUTENbHBIM 00beM moaxoAsdiell HWHGOPMAIMU W3 OrPAHUYEHHOTO 4YHCIAa OJIHOTHUITHBIX
uctouHukoB. [IpencraBien pas3BepHyThId 0030p pabOThl MO JOCTHIKEHUIO LIeJieil, 3asiBICHHBIX B mpoekTte. Pabota camocTosTenbHas,
JEMOHCTPUPYIOIIAs CEPbE3HYIO0 3aMHTEPECOBAHHOCTh aBTOPA, MPEANPHUHSATA MOMbBITKA MPEACTABUTh JIMUHBIN B3I HA TEMY MPOEKTA, IPUMEHEHBI
AIIEMEHTHl TBOpYecTBa. [IpeANpUHATHI MOMBITKH OQOPMUTH pPabOTy B COOTBETCTBUM C YCTAHOBIEHHBIMHU MpaBUJIAMH, MPUAATh i
COOTBETCTBYIOIIYIO CTPYKTYpPY. BBICTYyIUIEHHE COOTBETCTBYIOT TpeOOBaHUSAM MPOBEICHHS MPE3CHTAIIMN, OHO HE BBIIUIO 32 paMKH perjaMeHTa, HO
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aBTOp HE BJIAJICCT KYAbTYpOH OOIIEHUs ¢ aymuTopuell (yMEHHE OTBEeYaTh HAa BONPOCHI, JOKA3bIBaTh TOUYKY 3peHUs). IIpoAyKT HE MOIHOCTHIO
COOTBETCTBYET TPEOOBAHMSIM KadecTBa

OtMeTKa «3» CTaBUTCS €ClU 1eNIb COPMYIMPOBaHa HEYETKO 100 He chopmynupoBana. [IpencTaBieHHBIN IaH HE BENET K JOCTIDKCHUIO TIENH
mpoekta. Tema mpoekTa packpbiTa pparMeHTapHo. bobias 4acTh MpeacTaBIeHHOW HHPOPMAIMH HE OTHOCUTCS K TeMe paboThl. AHAIHM3 3aMCHCH
KpaTKUM OIIMCAHHUEM XOJa U IopsaaKa pa60T1>1. ABTOp IIpOABUIL HE3HAYNTCIILHBIN HHTECPEC K TEMEC IIPOCKTA, HO HC MNPOACMOHCTPUPOBAII
CaMOCTOSITEIBHOCTU B pabOTe, HE MCIOJIb30BaJI BOBMOXKHOCTH TBOPUECKOTO MOaX0a. B muchMeHHO# YacTH paboThl OTCYTCTBYIOT YCTAaHOBJICHHBIE
MpaBWJIAMH TOPSJIOK M YETKas CTPYKTypa, JOMYIICHBI OMMOKH B OGopMICHHH. BBICTYIUICHHE HE COOTBETCTBYET TPEOOBAHHSM IIPOBEICHUS
npe3eHTanuu. [IpoeKTHBIN MPOJYKT HE COOTBETCTBYET TPEOOBAHUSIM KadecTBa (ICTETHKA, YIIOOCTBO HCIIOIB30BAaHUS, COOTBETCTBHUE 3asBIICHHBIM
LIETISIM )

OueHka yMeHHii pelmaTh pacyeTHbIE 3a1a4H.

OTMeTKa «5» CTaBHUTCS €CIIH B JIOTHYECKOM PACCYXKJICHUH U PEIICHUH HET OMIMOOK, 3a7ada penieHa parioHaIbHBIM CITIOCO00M;

OTMeTKka «4» CTaBUTCI €CIIM B JIOTMYECKOM PaCCyXKACHUHU W PCUICHUA HET CYIICCTBCHHBIX OIHI/I6OK, HO 3aJa4ya peuI€Ha HEpaluOHaJIbHBIM
croco0oM, WK IOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIHOOK.

OTMeTKa «3» CTaBUTCS €CIHU B JIOTHYECKOM pacCy’XxACHUU HET CYHICCTBCHHBIX OH_II/I6OK, HO JommymcHa CyIICCTBCHHAA ommOKa B MaTEMaTHUECKAX
pacuerax.

OTtMeTKa «2» CTaBUTCS €CITH HMEETCSI CYIIECTBEHHBIC OIMIMOKA B JIOTHYECKOM PACCY)KICHUU U B PEIICHUH.

OuneHka yMeHHMi peliaTh IKCIEPUMEHTAJbHbIE 32/1a4H.

[Tpu o1ieHKEe ATOTO YMEHUS CIIEAYET YUUTHIBATH HAOIIOJCHHUS YUUTEIS U MIPEIBSIBISIEMbIC YIalTUMCSI PE3YIbTAThI BHITIOJTHEHUS OIIBITOB.

OTtMeTKa «5» CTaBHUTCS €CIH TUIaH PEIICHUS 33]a4i COCTaBJICH MPABIIBLHO, OCYIIECTBIICH MO00P XMMHUYECKHX PEAKTUBOB M 000D yJOBAaHUs, TAHO
MOJIHOE OOBSICHEHHUE U CHICIaHbI BEIBOIBI.

OTtMeTKa «4» CTaBUTCS €CJIU TUIaH PEIICHUsSI COCTABJICH MPABUIIBHO, OCYIIECTBIICH MOI00P XMMUYECKHX PEAKTHBOB M 000PYIOBAHHUS. JOTYIIECHO HE
0oJiee IBYX HECYIIECTBEHHBIX OMMOOK (B OOBSICHEHUHU U BBIBOAX).

OTtMeTKa «2» CTaBUTCS €CIH IUIaH PEIISHHUs COCTaBJICH MPABHIIBHO, OCYIIECTBICH MOJA00P XUMHUECKHX PEaKTUBOB M 00OPYIOBaHHS. JOIMYIICHA
CYIIECTBEHHAs OINOKAa B O0BSCHCHUU U BBIBOJIAX.

OTrMeTKa «2» CTaBUTCS €CJIM JOMYIICHBI 1BE U OoJiee OmMMOKU (B IUJIaHE PELICHUs, B MOAOOpE XMMHUYECKUX, PEaKTHBOB U OOOPYIOBaHMUS, B
0OBSCHCHUH M BBIBOJIAX).

Ouenka pedepara.

N3noxxenHoe moHuManue pedepara Kak eI0CTHOTO aBTOPCKOTO TEKCTa OTMpEeNsieT KPUTEPUHU €ro OIEHKU:
- HOBU3HA TEKCTa;

- 000CHOBAaHHOCTH BHIOOPA UCTOYHHKA;

- CTENEHb PACKPBITUS CYIIHOCTH BOIIPOCA;
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- coOnroieHus TpeboBaHui K 0(hOpMIICHHUIO.
HosusHa Tekcra:
a) aKTyaJIbHOCTh TE€MbI UCCIICIOBAHNUS;
0) HOBH3HA U CaMOCTOSITEIILHOCTh B IOCTAHOBKE MP00JIeMbl, (popMyIrpoBaHHE HOBOTO aCMEKTa U3BECTHOW MPOOIEMBI;
B) YMEHHE pabOTaTh C JIUTEPATYpPOH, CHCTEMATU3UPOBAThH M CTPYKTYPUPOBATh MaTepHall;
T') CAMOCTOSATEILHOCTD OLEHOK U CY)KICHHIA;
1) CTHJIEBOE €AMHCTBO TEKCTA, €IMHCTBO KaHPOBBIX YEPT.
CreneHb pacKpbITHSI CYLLIHOCTH BOIIpOCA:
a) COOTBETCTBHE IJIaHA TeMe pedepara;
0) COOTBETCTBUE COJIEP)KAaHUS TEME U TIIaHy pedepara;
B) IIOJIHOTA U IIIyOMHA 3HAHUI 110 TeMe;
') yMeHHe 000011aTh, AeTaTh BHIBOIBI, COTIOCTABIIATH Pa3IMYHBIE TOUYKH 3PEHHS TI0 OJTHOMY BOTIPOCY
O60cHOBaHHOCTH BHIOOPA HCTOYHUKOB:
a) OIIEHKa MCIIOJIb30BAaHHOM JIMTEpaTyphl: MPHUBJICUEHBI JIU Hanbosiee U3BECTHBIE PabOTHI 0 TeMe UCCIeA0BaHUs (B T.4. KypHaJIbHbIE MyOIHUKAIMU
MOCIIETHUX JIET, MTOCIIEHNE CTATUCTUIECKHUE JaHHBIC, CBOKH, CIPAaBKH U T.]1.).
Cobmronenue TpeboBaHUN K 0(YOPMIICHHIO:
a) HACKOJIbKO, BEPHO, O(OPMIIEHBI CCHIJIKUA HA UCTIOIB3YEMYIO JINTEPATYPY, CIIHCOK JIUTEPATYPHI; 0) OIIEHKA TPAMOTHOCTH U KYJIbTYPhI H3JI0KEHUS (B
T.4. opdorpaduueckoit, MyHKTyal[MOHHOMW, CTUIIMCTUICCKOHN KYJIbTYpPHI), BIaJCHIUE TEPMHUHOJIOTHUEH;
B) coOtoieHne TpeboBaHu kK 00bEMY pedepara.
VYyamuiics npeacTaBiseT pedepaTr Ha peleH3UI0 He M03/IHee YKa3aHHOTO CpOKa.
J{nst yCTHOTO BBICTYIUICHHS ydaiiemycst 10ctaToyHo 10-20 MuHyT.
OtrMeTka «5» CTaBUTCS €CIM  BBINOJHEHBI Bce TpeOOBaHUS K HAMMCAaHUIO U 3aliuTe pedepara: obo3HaueHa mpobirema u 0OOCHOBaHA €&
aKTyallbHOCTb, CIICJIaH KPAaTKUW aHaJIN3 pa3IMyHbIX TOYEK 3PEHUs Ha paccMaTpUBAEMYIO MPOOJIEeMYy M JIOTHYHO H3JI0kKEeHa COOCTBEHHAs MO3ULIKSA,
chopMynupOBaHbI BBIBOIbI, TEMa PACKPBITA MOJTHOCTHIO, BhIIEPKaH 00BEM, COOIIO/IEHBI TPEOOBAaHUS K BHEITHEMY O0(DOPMIICHHUIO, JaHbI IPAaBUIIbHBIE
OTBETHI Ha JIOTIOJTHUTEIbHBIE BOIPOCHI.
OtrMeTKa «4» CTaBUTCS €CJIH BBIIIOJIHEHBI OCHOBHBIE TpeOOBaHMs K pedepaTy M ero 3alluTe BHIIIOJHEHBI, HO MPU 3TOM JOMYIICHbI HEAOUYETH. B
YaCTHOCTH, UMEIOTCS HETOYHOCTH B M3JI0KEHHH MaTepuana; OTCYTCTBYET JIOTMUYECKasl MOCIe0BATeIbHOCTh B CYXKICHHUSIX; HE BBIACPkKAH 00BEM
pedepara; uMeroTcs yyiieHus B 0(OpMIICHHH; Ha JOMOJHUTENbHBIE BOIIPOCHI MPH 3aIIUTE JaHbI HETIOJIHbIE OTBETHI.
OtrMeTka «3» CTaBUTCS €CJIM UMEIOTCS CYLIECTBEHHBIE OTCTYILIEHUS OT TpeOoBaHUU K pedepupoBanuio. B yacTHOCTH: Tema OCBeEIIeHA JHIIb
YaCTUYHO; JOMYIICHbl (pakTHuecKkue OMMOKH B COJEp)KaHUU pedepaTa WIM MPU OTBET€ HA JIOTOJHUTEIbHBIE BOIPOCHI, BO BpPEMS 3alllUTHI
OTCYTCTBYET BBIBO/I.
OTtMmeTKa «2» CTaBUTCA €ClU TeMa pedepaTa He pacKpbITa, OOHApYKUBAETCs CYIIECTBEHHOE HETIOHUMAaHUE MPOOJIeMbl
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