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IHosicHUTELHAA 3aNIHCKA

PaGouas nporpamma 1no XuMHu# co3JjaHa Ha OCHOBE:

- OcHoBHO# 00pa3zoBatenpHOU Tporpammbl COO MBOY «COII Ne6r.JIeannoropcka» MO «JIMP» PT
- Yuebnoro murana MBOY «COII Ne6r. Jleannoropckay MO «JIMP» PT

- [Ipumepnoii nporpammsl o xumun 10-11 kiaace

- OepepanbHOro NepevyHs yueOHUKOB, yTBEPKIEHHOTO MUHOOpHAYKH

- ['ogoBoro kanengapHoro yuedbHoro rpadpuka

- [Tonoxxenwus o paboueit nporpamme OI'OC HavaIBLHOTO, OCHOBHOT'O U CPEIHETO 00IIIero 00pa3oBaHus;

PaGouas IIporpaMma OpuCHTHUpPOBaHA Ha YFHY6JICHHBII>'I YPOBCHb INOATOTOBKH HMIKOJIbHUKOB 110 XUMHH.

I[InanupyemMble npeaMeTHbIE Pe3y/JbTAThI 0CBOEHHS Y4eOHOI0 MpeaMeTa
BoinyckHUK Ha yriiy0J1eHHOM YPOBHE HAYYUTCH:

- packphIBaTh Ha MPUMEPAX POJIb XUMHUU B (POPMHUPOBAHUH COBPEMEHHOI HAyYHOW KapTHUHBI MUpPA M B MPAKTHUECKOMN NIEATEIHHOCTH YEIIOBEKA,
B3aMMOCBSI3b MEK]ly XUMHUEW U IPYTUMHU €CTECTBECHHBIMU HAYKAMMU;

- WUIIOCTPUPOBATH HA IPUMEPAX CTAHOBJIEHUE U SBOIOLUIO OPraHMUYECKOM XMMHUHU KaK HAYKH HA Pa3IUYHbIX UICTOPUYECKUX ITAINAX €€ Pa3BUTHUS;

- YCTaHAaBJIMBATh MPHUYMHHO-CIICICTBEHHBIC CBSI3H MEXIY CTPOCHUEM AaTOMOB XMMHUYECKUX JIEMEHTOB M MEPUOJAUYECKUM U3MEHEHUEM CBOMCTB
XMMHYECKHX AJIEMEHTOB M UX COCIMHEHUN B COOTBETCTBHUHU C MOJIOKEHHUEM XMMUYECKUX JJIEMEHTOB B IEPUOJIMYECKON CUCTEME;

- aHaJIM3UpOBaATh COCTaB, CTPOCHUE M CBOWCTBA BEIECTB, MPUMEHsSS IOJIOKEHHS OCHOBHBIX XMMHMUYECKHUX TEOPHH: XMMHYECKOI'O CTPOEHHUS
opranudeckux coenuHeHuid A.M. BytiepoBa, cTpoeHuss aToMa, XMMHYECKOM CBS3HU, SJEKTPOJIUTUYECKOW JUCCOLMAINM KHUCIOT U OCHOBAHMWIA,
YCTaHABJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3U MEXy CBOMCTBAMU BEIIECTBA U €I0 COCTABOM U CTPOCHUEM;

= IMIPUMCHATH IIpaBUJIa CUCTEMAaTHUYECKOM MC)KIIYHaPOI[HOI\/JI HOMCHKIJIATYpPbI KaK CPEACTBA Pa3JIMYCHUA U I/II[GHTI/I(i)I/IKaIII/II/I BCIIECTB 11O UX COCTAaBYy
U CTPOCHHIO;

- COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (hOPMYJIbl HEOPTAHMYECKUX M OPraHUYECKUX BEIIECTB KaK HOCUTENEH MH(OpMAIMU O CTPOCHUU
BELIECTBA, €r0 CBOMCTBAX U MPUHAJUIEKHOCTH K ONPEEIEHHOMY KJIacCy COEIMHEHUII;

- OOBSCHATH MPUPOAY U CHOCOOBI 00pa30BaHUS XUMHUYECKON CBS3HM: KOBAJIEHTHOW (MOJIAPHOM, HEMOJSPHON), HMOHHOM, METaJNTUYEeCKOM,
BOJIOPOJHOM - C IIEJIbIO OTPEICTICHUSI XUMHUYECKON aKTUBHOCTHU BEIIIECTB;

= XapaKTCPU30BaATh (I)I/I3I/I‘{CCKI/Ie CBOMCTBaA HCOPTaHNYCCKUX N OPraHNYCCKUX BCIICCTB W YCTAaHABJIMBATHL 3aBHCHMOCTH (pI/I3l/IquKI/IX CBOICTB
BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘-ICCKOfI PCLICTKU,

= XapaKTCpPU30BaTh 3aKOHOMCPHOCTHU B U3MCHCHHU XUMHWYCCKUX CBOICTB IMPOCTBIX BECHIECCTB, BOOAOPOIHBIX COG)II/IHGHI/Iﬁ, BBICHINX OKCHJIOB H
THUAPOKCUIOB,



- IPUBOAUTH NIPUMEPHI XUMUUECKUX PEAKIUH, PACKPBIBAIOIINX XAPAKTEPHbIE XUMUYECKHAE CBOMCTBA HEOPraHUYECKUX U OPraHUYECKUX BEILECTB
W3YUYCHHBIX KJIACCOB C IENBI0 UX UIACHTU(DUKAIINH U OOBSICHEHHsSI 00J1aCTH IPUMCHEHUS;

- OIPCACIIAThL MCXaHU3M PCAKIMU B 3aBUCUMOCTH OT yCJIOBI/II;'I MMPOBCACHUA PCAKINU U NPOTHO3UPOBATHL BO3MOKHOCTE IMMPOTCKAHUA XUMHUYICCKUX
peaKuHﬁ Ha OCHOBE THUIIA XMMHYECKOH CBS3H U aKTUBHOCTU PCarcHTOB;

- YCTaHaBIIMBATh 3aBUCHMOCTH PEAKI[HOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCIMHEHHI OT XapaKTepa B3aUMHOTO BIMSHHS aTOMOB B MOJICKYJIaX
C IEJBIO MTPOTHO3UPOBAHUS MPOJTYKTOB PEAKIIUH;

- yCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEaKIMH M CMEIICHUS XUMHUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PAKTOPOB C IIEIIBIO
OIIPCACIICHUSA OINITUMAJIbHBIX YCJIOBI/Ifl MPOTCKAHUA XUMHUYCCKUX ITPOLICCCOB,

- YCTaHaBIIMBATh T'€HETUYECKYIO CBS3b MEXIY KjaccaMd HEOPraHWYECKMX M OPraHMYeCKHX BEIISCTB Ui OOOCHOBAHHS NMPHHIUIHAILHOU
BO3MOKHOCTH TTOJIYYCHHSI HEOPTAaHUYECKUX U OPTAaHUYECKUX COCTUHEHUH 3aIaHHOTO COCTaBa U CTPOCHUS;

- moAOWpaTh PEarcHTHI, YCIOBUS U ONPEICISTh MPOAYKTHI PEAKIIHH, MO3BOJISIONINX PEAM30BaTh JJAOOPATOPHBIC W MPOMBIIIICHHBIC CIIOCOOBI
MOJTyYCHHUS] BOKHEHUIIIMX HEOPTaHUYESCKUX M OPIraHUYECKUX BEIICCTB;

- OIIPCACIIATL XapaKTCP CPCAbl B PE3YJIbTATC T'MAPOJIN3a HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB U IMIPUBOJUTH ITPUMCPLI THAPOJIM3a BEHICCTB
B TIOBCEIHEBHOM KU3HU YEIIOBEKa, OMOJIOTMYECKHX OOMEHHBIX MPOIIECCaX W MPOMBIIUICHHOCTH;

- MNPpUBOAUTE HNPHUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbBHBIX peaKHI/If/'I B IpUpoAc, MNPOMU3BOACTBCHHBIX IpPOoHCCCax H KUZHCACATCIbHOCTU
OpPTraHHU3MOB;

- 000CHOBBIBAThH MPAKTUYECKOE UCIIOIH30BAHUE HEOPTAaHMUYECKUX U OPTaHMYECKUX BEIIECTB M UX PEAKIIMK B TIPOMBIIIICHHOCTH U OBITY;

- BBIIIOJIHITE XUMHWYECKHUHU SKCIICPUMCHT IO PACIIO3HABAHUIO W IIOJYYCHHWIO HCOPraHUMYCCKHUX MW OPraHUYCCKUX BCHICCTB, OTHOCAIIMUXCA K
Pa3IMYHBIM KJaccaM COEIWHEHUH, B COOTBETCTBHH C MpaBWJIAMU U MpHeMaMH 0e30macHoi paboThl ¢ XMMHUYECKUMHU BEUIECTBAMH H JTaOOPATOPHBIM
o0opyI0BaHUEM;

- MPOBOJUTH PACUYETHl HA OCHOBE XUMUYECKUX (DOPMYI U YpaBHEHUN peakIuil: HAX0KIEHUE MOJIEKYISIPHOU (POPMYIIBI OPraHUYECKOTO BEIIeCTBA
M0 €ro MJIOTHOCTH M MAacCOBBIM JOJIIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, WIIM IO MPOAYKTaM CrOpPaHMs, pacyeThl MacCOBOM IOIH (Macchl)
XUMHYECKOTO COSAMHCHHSI B CMECH; pacdeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OJHO M3 BEIIECTB JaHO B M30BITKE
(MMeeT MpUMeECH); pacyeThl MAaCCOBOM MJIM OOBEMHOM O BBIXOAA MPOIYKTa PEaKIMHU OT TEOPETUYECKH BO3ZMOXKHOTO; pacdeThl TEIIOBOro 3¢ dekra
peaxkuuu; pacyeTbl 0OBEMHBIX OTHOILLIEHUI ra30B MPH XMMHUYECKHX PEaKIMSIX; pacueTshl Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIUH,
€CIIM OJTHO M3 BEIIECTB JaHO B BUJIE pACTBOpA C OMpPEIeICHHOW MAacCOBOH JI0JIei pacCTBOPEHHOTO BEIIECTBA,

- HCIIOJIB30BATh METOJIbI HAYYHOI'O IMO3HAHUWA: aHAJIN3, CUHTE3, MOJACIUPOBAHNEC XUMHUYCCKUX IMPOLCCCOB U SIBJIEHUU - Ipu peIICHUN yqe6H0-
HCCIIeIOBATENLCKUX 3a]a4 IO U3YYSHHUIO CBOWCTB, CIIOCOO0B MOMyYEHUS M paCIIO3HABaHUS OPTaHUYECKUX BEIIECTB;

= BJIAZCTH ITpaBHUJIaMA 0€e3011acHOT 0 06pan1eH1/I${ C CAKUMH, TOPIOYUMHU U TOKCUYHBIMHU BEIICCTBAMHU, CPCACTBAMU OBITOBOM XHUMUU,

- OCYIIECTBJATH MOMCK XMMHYECKON HH(POPMAIUH 110 Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (DOpMYysIaM BEIIECTB;



- KpUTHYECKHU OLCHHBATh U MHTEPIPETUPOBATH XUMUYECKYI0 MH(POPMALIUIO, COAEPIKAIIYIOCS B COOOIICHUSX CPEJICTB MAacCOBOM MH(OpMaIuy,
pecypcax MHTepHeTa, HayqHO-TIONYJISIPHBIX CTAThsIX C TOUKHU 3PEHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LIEJISIX BBIABICHUS OLIMOOUHBIX CYXKIEHUI
1 (OpMHUPOBAHUS COOCTBEHHOU MMO3HIINY;

- YCTaHaBJIMBAaTh B3aMMOCBSI3U MEX1y (pakTaMu U Teopuel, NPUYMHON U CIEeICTBUEM IpU aHaIu3€ MPOOJEMHBIX CUTyalUid M 0OOOCHOBaHUU
IIPUHUMAEMBbIX PELICHUH Ha OCHOBE XMMMUYECKUX 3HAHWA;

- MPEICTaBIATH MYTH PEIICHUS TI00aTBHBIX MPOOIIeM, CTOSIINX Mepe]l YeTI0BEYECTBOM, U MEPCIEKTUBHBIX HAMIPABICHUH Pa3BUTUS XUMUYECKUX
TEXHOJIOTUH, B TOM 4YHCJIE€ TEXHOJIOTMH COBPEMEHHBIX MAaTEepHaliOB C pa3jIM4YHOM (PYHKIMOHAIBHOCTHIO, BO30OHOBJISIEMBIX HCTOYHHUKOB CBIPbS,
nepepadOTKU U YTHIU3AIH TPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

BbinmyckHUK Ha yriiy0/1eHHOM YPOBHE IOJIYYHUT BO3MOKHOCTh HAYYHUThCS

- (opMynIHpOBATh NI UCCIIEIOBAHNS, BBIIBUTATh U IPOBEPATH IKCIIEPUMEHTAIBHO THITIOTE3bl O XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMUYECKHE PEAKIIUHU, O XapaKTepe U MPOIYKTaX pa3IMYHbIX XUMUUYECKHX PEAKIIM;

- CaMOCTOSITENIFHO TUIAHMUPOBATH W IMPOBOJUTH XMMHUYECKHE IKCIEPUMEHTHI ¢ COOJIOJCHHEM TpaBmil 0€30macHOi padoThl C BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBaHUEM;

- MHTEpIPEeTHPOBATh JJAaHHBIC O COCTABE U CTPOECHUH BELIECTB, MOJIYUYE€HHbIE C IOMOIIBIO COBPEMEHHBIX (PU3UKO-XUMUUECKUX METOIOB;

- ONHKCHIBATh COCTOSHUE DJIEKTPOHA B aTOME€ Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXAaHHMUECKUX MPEICTABICHUH O CTPOCHHU aToMma JUIs
00BSICHEHUS Pe3yJbTaTOB CIIEKTPAILHOTO aHAJIN3a BEIECTB;

- XapakTepu30BaTh POJIb A30TOCOIEPIKAIIUX TeTEPOIUKINIESCKAX COSAMHEHUH U HYKJIEMHOBBIX KUCIIOT KaK BAKHEUIITNX OMOJIOTMYECKH aKTUBHBIX
BEIIIECTB;

- IPOTrHO3UPOBaTb BO3MOXHOCTb HPOTEKAHUS OKUCIUTEIBHO- BOCCTAHOBUTENBHBIX pPEAKLMH, JIeXKAalMX B OCHOBE MPUPOJHBIX H
IIPOM3BOJICTBEHHBIX MPOIIECCOB.

- JIM4HOCTHBIE pe3y/IbTaThl

V BeIIyCKHUKA Oy1yT chOPMHUPOBAHBI:

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHWH, oOydarommxcs K cebe, K CBOEMY 3/10pOBBIO, K TO3HAHUIO ce0sl: — OpHEHTalMs O0yJarouuxcs
Ha JIOCTMDKEHUE JIMYHOTO CYACTBS, PEeaTM3alfio MO3UTHBHBIX >KU3HEHHBIX MEPCHEKTHB, WHUIMATHBHOCTH, KPEaTHBHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K IMYHOCTHOMY CaMOOINPEAETIeHNI0, CIOCOOHOCTh CTaBUTh LIEJIHU U CTPOUTH KU3HEHHBIE TUIaHBI;

— TOTOBHOCTb U CIOCOOHOCTH O0€CIeUuTh ceO0e M CBOMM OJU3KUM JOCTOMHYIO dH3Hb B IPOLIECCE CAMOCTOSATEIbHON, TBOPUECKONW OTBETCTBEHHOU
NesTeNbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTH OOYYAIOUIMXCS K OTCTAaMBAHHIO JIMYHOTO IOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH
BbIpabaThIBaTh COOCTBEHHYIO MO3HIIMIO MO OTHOILIEHHIO K OOIIECTBEHHO-TTOTUTHUECKUM COOBITHSM MPOIILUIOTO U HACTOSIIEro Ha OCHOBE OCO3HAHUS,
U OCMBICIEHUS WCTOPHUH, AYXOBHBIX LEHHOCTEHM M JOCTH)KCHHWI HAIleW CTPAaHbI;



— TOTOBHOCTH U CITOCOOHOCTH 00YUAIONINXCS K CAMOPa3BUTHIO M CAMOBOCIIHTAHUIO B COOTBETCTBUU C OOIIEYETIOBEUECKUMHU IICHHOCTSIMHU H
uaeasaMu TPakJIaHCKOTO OOIIECTBA, HOTPEOHOCTh B (PU3MUYECKOM CaMOCOBEPIICHCTBOBAHWH, 3aHATHUSX CIOPTUBHO- 03/I0POBUTEIHLHOMN
JIeITEIILHOCTHIO;

— TNPUHATHE W peaNm3alys EHHOCTEH 370pOBOTO M 0e30MmacHOro ooOpasa >XKW3HH, OepekKHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K
COOCTBEHHOMY (DPM3UYECKOMY U IICHUXOJIOTMYECKOMY 3/10POBBIO;

— HENpPHATHE BPEIHBIX MPUBBIYCK: KyPEHUS, YIOTPEOJICHHS aJIKOTOJIsl, HAPKOTUKOB. JINYHOCTHBIE pe3yJbTaThl B cepe OTHOIICHHH, 00YyJaroluxcs
Kk Poccun kak k Pomune (OteuectBy):

— poccuiickas HJICHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHUHCKOW MISHTUYHOCTH B MOJUKYJIBTYPHOM COIIMYME, YyBCTBO MPHYACTHOCTH K
HCTOPUKO-KYJIBTYPHOU OOIIHOCTH POCCUICKOTO Hapoja W cynpde Poccuu, maTpuoTw3M, TOTOBHOCTH K CIy:KeHHIO OTEUYEeCTBY, €T0 3alIHUTE;

— YBaXXEHHE K CBOEMY HApOJy, YYBCTBO OTBETCTBEHHOCTH Iiepen PoauHON,roplocTH 3a CBOM Kpaii, cBOK Po/MHYy, TpoIIoe W HACTOAIIEe
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHHE K TOCYAapCTBEHHBIM CUMBOJIaM (TepO, diar, THMH);

— (opmupoBaHuEe YyBaXEHHsSI K PYCCKOMY SI3bIKY KaK TOCyJapCTBEHHOMY si3bIKy Poccuiickoit denepanuu, SBISIONIEMYCS OCHOBOM POCCHUHCKOI
UJIEHTUYHOCTH W TJIABHBIM (DAKTOPOM HAIMOHAIBHOTO CAMOOIPEICIICHNUS,

— BOCIIUTaHUE YBXEHUS K KYJIbType, SI3bIKaM, TPAJAULUAM U OObIYasiM HapoJ0B, MpoxkuBarolux B Poccuiickoit deneparuu.

JInaHOCTHBIC pe3yNbTaThl B cepe OTHONICHHA, OOydJaromUXcs K 3aKOHY, TOCYapCTBY U K IPaXTaHCKOMY OOIIECTBY:

— TPaKIAHCTBEHHOCTh, IPAKJAHCKAs TTO3UIIMS aKTUBHOTO U OTBETCTBEHHOT'O YJIeHa POCCUHUCKOTO OOIIECTBA, OCO3HAIOLIETO CBOW KOHCTHTYIIMOHHBIC
mpaBa U OO0S3aHHOCTH, YBAXKAIOIIETO 3aKOH M IMPABOMOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPATUIIMOHHBIC

HAI[MOHAJIbHBIE M OOIlEYeNIOBEUYeCKHEe T'YMAaHUCTHUYECKHE U JIEMOKPATUYECKUE LIEHHOCTH, FTOTOBOTO K YYAaCTHUIO B OOIIECTBEHHOM KU3HU;

— MPU3HAHUE HEOTYYKIAEMOCTH OCHOBHBIX TPaB M CBOOOJ YEIOBEKa, KOTOPHIC MPUHAICIKAT KAXKIOMY OT POXKJICHHUS, TOTOBHOCTH K
OCYIIIECTBICHUIO COOCTBEHHBIX MpaB W CBOOOJ 03 HapylleHus MpaB, U CBOOOJ] IPYrHX JIHI, TOTOBHOCTh OTCTaWBAaTh COOCTBEHHBIE MpaBa U
CBOOO/IBI UEIOBEKA U TPAKIaHWHA COTJIACHO OOIIETPU3HAHHBIM IPUHITUIIAM U HOpMaM MEXTYHApOIHOTO TIpaBa U B COOTBETCTBUM ¢ KoHCTUTYIIHEH
Poccuiickoit deneparuu, npaBoBas U MOJIUTUYECKAS TPAMOTHOCTD;

— MHUPOBO33pPEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOW NPAKTUKHU, OCHOBAaHHOE Ha JHAJIOTE KYIBTYP,
a Takke pa3NUYHbIX (POpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYIBTYPHOM MHUPE; TOTOBHOCTh K JOTOBOPHOMY
pPEryJIupOBaHUIO OTHOIIECHUW B TPYIINE WX COLHMAIBHOW OpraHU3aIliy;

— TOTOBHOCTH O0YYArOIIMUXCS K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATUU PEIICHUH, 3aTParuBalolMX UX MpaBa U HHTEPECHl, B TOM YHCIE B
paznuyHbIX (opmax OOIIECTBEHHOW CaMOOpraHU3aIlH, CAMOYITIPABICHUS, OOIIECTBEHHO 3HAYNMOM JCSATEIHHOCTH,

— TMPUBEPKEHHOCTh HUJESIM WHTEpHAIMOHAINU3MA, APY>KOBI, paBEHCTBA, B3AMMOMOMOIIM HAPOJOB; BOCIMUTAHUE YBAXKUTEIHLHOTO OTHOIICHUS K
HallMOHATBFHOMY JIOCTOMHCTBY JIFOJIEH, X UyBCTBAM, PEIIUTHOZHBIM YOCKICHUSM;

— TOTOBHOCTHh OOYYAaOIIUXCS MPOTUBOCTOATH UACOJOTHH JKCTPEMH3Ma, HallMOHAN3MA, KCEHO(POOUH; KOPPYMIMH; TUCKPUMHHAIIMHA IO
COIMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAITMOHAILHBIM MTPU3HAKAM U APYTMM HETaTUBHBIM COITMATIBLHBIM SIBJICHUSIM.

JIudHOCTHBIE pe3ynbTaThl B cepe OTHOIICHHH, OOyUYaIOUUXCS C OKPYKAIOIUMHU JIFOIbMU:



— HPaBCTBCHHOC CO3HAHUC U IMOBCIACHHUC HAa OCHOBC YCBOCHUA 06H.[€‘-ICJIOB€‘-ICCKI/IX HCHHOCTCﬁ, TOJICPAHTHOTO CO3HAHUA U IOBCIACHUS B
MOJIUKYJIbTYPHOM MHpE, TOTOBHOCTH W CIIOCOOHOCTH BECTHU AMAJIOT C IPYTUMHU JIFOJIbMU, IOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh

OO0II¥E [N U COTPYIHUYAT JUTSI UX JOCTHKCHUS;

— TMPUHATHE T'YMaHUCTUYECKHX I[EHHOCTEH, OCO3HAHHOE, YBAXXHUTEIbHOE W J0OpOKeNIaTelIbHOE OTHOILIECHUE K APYrOMY YeJIOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO;

— CIIOCOOHOCTH K COINEPEeKUBAHUIO U (OPMUPOBAHME MO3UTUBHOIO OTHOILIEHUS K JIIOASM, B TOM YHCJIE K JIHMIAM C OrPaHUYCHHBIMU
BO3MOXHOCTSAMHU 3O0POBbSA U HHBAJIMIAM, 6epe>icﬂoe, OTBE€TCTBCHHOC U KOMIICTCHTHOC OTHOIIICHUC K CI)I/I3I/I‘-IGCKOMy 1 IICUXOJIOTHYCCKOMY
3JI0pOBBIO IPYTHUX JIIOJIeH, YMEHUE OKa3bIBATh MIEPBYIO MOMOIIIb;

— (hopMupoBaHHE BEIPR)KEHHON B TIOBEJACHUN HPABCTBEHHOW MO3UIIUHU, B TOM YHCIIE

CIOCOOHOCTH K CO3HATEJIbHOMY BBIOOpY J100pa, HPaBCTBEHHOIO CO3HAHMS U IOBEIEHUS HAa OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX IEHHOCTEH U
HPAaBCTBEHHBIX YYBCTB (YECTH, [0JIra, COPABEIIMBOCTU, MUJIOCEPIUS U IPYKEIIO0U);

— pa3BUTHE KOMIIETEHLUH COTPYAHHYECTBA CO CBEPCTHUKAMHM, AECTbMH MIIAJIIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTeNIbHOM, OOIECTBEHHO
I0JIE3HOM, y4eOHO-UCCIIEeI0BATENIbCKON, MPOEKTHOM U APYTUX BUAAX JIE€ATEIbHOCTH.

JlnuHoCcTHBIE pe3ynbTaThl B cepe OTHOIICHM, O0y4YarolmuXcs K OKPYKaIIIEeMyMHDPY, )KUBOM MPUPOJE, XyI0KECTBEHHOU KyIbType:

— MHPOBO33pE€HHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH, 3HAYMMOCTH HAayKH, TOTOBHOCTH K HAYYHO-TEXHUYECKOMY
TBOPUYECTBY, BIaJICHUE JOCTOBEPHOI HHpOpMAIeH O MEepelOBBIX JOCTIKEHUSX U OTKPHITUSX MHPOBOM M OTEYECTBEHHOH HayKW,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YUCIIE CaMOOOPa30BaHUIO, HA IPOTSKEHUH BCEH JKU3HM, CO3HATENbHOE OTHOIICHHE K
HETPEPBIBHOMY OOpa30BaHHUIO KaK YCIOBHIO YCIICHTIHOHN Mpo(ecCHOHaNbHON U O0IIECTBEHHOH NesITeIbHOCTH,

— DKOJIOTMYECKasl KyJbTypa, OepeXHOe OTHOIIEHHUS K POAHOM 3emie, MpUpPOIHBIM OorarcTBaM Poccuu M Mupa; NOHUMaHME BIIMSHUS
COITMATEHO-Y)KOHOMHYECKUX TIPOIIECCOB HA COCTOSIHME TPHUPOJHOW M COLMAIBHOW CpEeIbl, OTBETCTBEHHOCTh 33 COCTOSHHE HPUPOIHBIX
PECYpCOB; YMEHHS M HaBBIKM PAa3yMHOTO IMPHUPOJOINONIB30BaHMS, HETEPIIMMOE OTHOUICHHE K JEHCTBUSAM, MPHUHOCSIIUM Bpell SKOJIOTHH;
NpUOOPETEHUE OIBITa KOJIOTO-HANPABICHHON JIEATELHOCTH;

— 3CTETUYECKOE OTHOIIEHUS K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY O0YCTPOHCTBY COOCTBEHHOIO ObITa. JINYHOCTHBIE pe3ynbTaThl B cdepe
OTHOIHGHI/II\/'I, 06yqa}01u1/1xcs[ K CEMbC U POAUTCIIAM, B TOM YHUCJIC ITOATOTOBKA K CEMEMHOM KU3HU:

— OTBETCTBEHHOE OTHOIIEHUE K CO3JJaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHSATHS LIEHHOCTEN CeMEHHON )KU3HHU;

— TIOJIOKUTENbHBIM 00pa3 ceMbM, POAMTENLCTBA (OTLIOBCTBA M MAaTEPUHCTBA), MHTEPUOPHU3ALIUS TPAJUIIUOHHBIX CEMEIHBIX LIEHHOCTEH.
JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHHsS OOy4arolluxcs K TPydy, B cdepe COlHaTbHO- SKOHOMUYECKUX OTHOLICHUH:

— YBaXeHHE KO BceM (opmaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIllUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOp Oynymiedl mpodeccun Kak MyThb M CHOcO0 pean3alué COOCTBEHHBIX KH3HEHHBIX IJIAHOB;

— TOTOBHOCTH OOYYAIOIIMXCS K TPYAOBOU MPOPECCHOHATHHON JEATETFHOCTH KaK K BOBMOKHOCTH y4YacTHUsl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIeM;



— MOTPeOHOCTh TPYAMTHCS, YBAKCHHE K TPYAY U JIOASIM TpyJa, TPYAOBBIM JOCTHKEHHSM, T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOILICHUE K Pa3HBIM BHAM TPYIOBOMW JESTEIHbHOCTH;

— T'OTOBHOCTH K CaMOO6CHY)KI/IBaHI/IIO, BKJIFO4Yas 06yquHe 1 BBIIIOJIHCHHUEC AOMAITHUX 00s13aHHOCTEM.

JIM4HOCTHBIE pe3yNbTaThl B chepe PU3NIECKOro, ICUXO0JIOTUIECKOr0, COLUAIBHOrO M aKaJeMUUECKOT0 OJIaronoirydns 00yJaromumxcs:

— (u3nYecKoe, SMOIMOHAIBHO-TICUXO0JIOTHYECKOE, COIMAIBLHOE OJarornoiaydne

00yyarolMXcs B JKM3HU 00Opa30BaTENbHON OpraHW3aliM, OLIYIICHHE IETbMH O0€30HMacHOCTH U

MICUXOJIOTHYECKOT0 KoM(popTa, HUHPOPMALMOHHON 6€301MacHOCTH.

[Inanupyembie MeTarpeAMETHBIE PE3YIbTaThl OCBOCHHUS MPOTPAMMBI

MeTanpeIMeTHbIe, Pe3yJIbTAThI 0CBOCHHS Y4eOHOr0 nmpeamMera

BrInyCKHHMK HAy4UTCS: — CAaMOCTOSITENIBHO ONPEENATh eI, 33/1aBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOKHO OMPENETUTh, YTO 1ETh
JNOCTUTHYTA;

— OIICHUBATh BO3MOXKHBIC TIOCJICICTBUS JOCTH)KCHHS IMOCTABICHHOW IENIM B JCATEIBLHOCTH, COOCTBEHHOHN JKM3HH W JKU3HU OKPYKAIOIIUX
J0JIeil, OCHOBBIBASICH HA COOOPaKEHUSIX STUKU U MOPAJIH;

— cTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/la4ll B 00pa30BATEIIBHOM JEATEIHHOCTH M )KU3HCHHBIX CUTYAIUSX;

— OLIEHUBATh PECYpPChl, B TOM YHUCIIE BpeMsl U JAPYrue HeMaTepHalbHbIE PECypChl, HEOOXOAUMBIE ISl TOCTUXKEHUS TOCTABJICHHOMN IEIIH;

— BBIOMPATH MYTh JOCTHKCHHUS [IEITH, ITITAHUPOBATh PEIICHUE MTOCTABIICHHBIX 3a7a4, ONTUMHU3HPYSI MaTepHAIbHBIC U HEMaTepUaIbHBIC 3aTPATHI;
— OpraHu3oBbIBaTh (M(PEKTUBHBIA TMOUCK PECYpPCOB, HEOOXOAMMBIX IJi JOCTH)KEHUS MMOCTABICHHBIX IIeNeH;

— COIOCTAaBJISITh MOJYYEHHBIH pEe3ysIbTaT JEATEIbHOCTU C IOCTABIEHHOW 3apaHee LENblo.

B ob6nacTi npeAMeTHBIX pe3yabTaTOB U3yUEHHE XUMUU MPEAOCTABISET YYEHUKY BO3MOXKHOCTh Ha CTYIIEHU CPEIHEro (MOJIHOr0) 00IIero
00pa3oBaHMs HAYYUThCA Ha MPO(UIBHOM YPOBHE
1) B mo3HaBaTesIbHOM cdepe: a) JaBaTh ONpPeAEICHUS U3yYEHHBIM MOHATHUM; 0) ONUCHIBATh IEMOHCTPAIIMOHHBIE U CAMOCTOSATEIBHO IPOBEICHHbBIE

9KCIICPUMCHTBI, UCTIOJIB3YA JJISA 3TOTO €CTECTBEHHBIN (pYCCKHﬁ, pOHHOﬁ) SA3BIK U A3BIK XUMHH, B) OOBSICHATH CTPOCHUC U CBOMCTBa N3YUCHHBIX KJIACCOB

HEOpPraHMYECKUX U OPraHMYEeCKUX COETUHEHH; I') Ki1accu(UIUpoBaTh U3YyUEHHbIE OOBEKTHI U SIBJICHMS; 1) HAOII01aTh IEMOHCTPUPYEMBIE U
CaMOCTOSITENIbHO IPOBOIUMBIE OIBITHI, XUMUUECKUE PEaKIIH, IPOTEKAIOIIUE B IPUPOJIE U B OBITY; €) UcCIel0BaTh CBOMCTBA HEOPraHUYECKHUX U

OpPraHn4€CKUX BEHICCTB, ONMPEACIIATE UX MPUHAAJICIKHOCTE K OCHOBHBIM KJIaCCaM COGI[I/IHGHI/II\/'I; )K) O606HI3TI) 3HaHUA U I€J1aTh 000CHOBaHHEIE BBIBObI

0 3aKOHOMEPHOCTSX U3MEHEHUS CBOMCTB BEILIECTB; 3) CTPYKTYpUPOBaTh yUeOHYI0 HH(POPMALIUIO; M) HUHTEPIPETUPOBATH HH(POPMALIUIO, TOIYUYEHHY IO

U3 APpYTUuX UCTOYHHUKOB, OICHUBATH €€ HAYYHYIO JOCTOBEPHOCTD, K) OOBACHATH 3aKOHOMCPHOCTH IMMPOTCKAHUA XUMHUYCCKHUX peaKHI/Iﬁ, IIPOTrHO3UPOBATH
BO3MOXHOCTb UX NPOTCKAHUA HA OCHOBC 3HAHUI O CTPOCHUHU BCIICCTBA U 3aKOHOB TCPMOJUHAMUKH, J'I) OOBSICHATH CTPOCHUC aTOMOB 2JICMCHTOB 1—4-

ro NEPUOOB C UCIOIB30BaHUEM JIEKTPOHHBIX KOHPUTYpalluii aTOMOB; M) MOJIEJIMPOBATh CTPOEHUE MPOCTEUIIINX MOJIEKYJ HEOPTaHUYECKUX U

OpraHn4CeCKUX BCUICCTB, KPUCTAJIIOB, H) MMPOBOAUTL PaCHCThI 10O XUMHWYCCKUM (bopMleaM H YPAaBHCHUSAM; O) XapaKTCPU30BaATh U3YYCHHLIC TCOPUU; H)

CaMOCTOSITENIbHO 1OOBIBATh HOBOE /1JIsl ce0sl XMMHUECKOe 3HAaHUE, UCIIOJIb3YS AJIs ATOrO JOCTYIHbIE UICTOYHUKU WH(OpMaLINK;



2) B IICHHOCTHO-OPUEHTALIMOHHOH chepe — NMpOrHO3UpOBaTh, aHATM3UPOBATH U OLIEHUBATH MOCIEICTBUS ISl OKPY’KaIOIIeH cpeibl ObITOBOW U
MIPOM3BOJICTBEHHOMN JESATEIbHOCTH YEJIOBEKA, CBA3aHHOM C MepepadOTKON BEIIECTB;

3) B TpyZ0OBOii chepe — caMOCTOSATENHHO TUIAHUPOBATh U POBOJUTH XMMUYECKUI IKCIIEPUMEHT, COOII0Aas mpaBuia 6e30macHoi paboThI C
BelIeCTBaMH U Ja0OPaTOPHBIM 000PYyI0OBaHHUEM;

4) B cepe pusnueckoil KyIbTypbl — OKa3bIBaTh MEPBYIO TIOMOIIb MIPH OTPABJICHUAX, 0’KOTAX U IPYTUX TPAaBMAaX, CBA3AHHBIX C BEIIECTBAMH U
J1a00paTOPHBIM 000PYTIOBAHUEM.

B crangapre npouiabHOro ypoBHS cUCTEMa 3HAHUH O XUMHUYECKUX JIEMEHTAX U CBOMCTBAX UX COCAMHEHUH pacIIUpPSAETCs U yriIyOJsieTcs Ha OCHOBE
MIPEACTABJICHUI O CTPOCHHUH BEIIECTBA, XUMHUECKOU CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKIMI, pacCCMaTPUBAEMBbIX C TOUKHU
3pEHHSI XUMUYECKON KHHETUKU M XUMHUECKOW TepMOJUHAMUKH. TeM caMbIM 00ecreunBaeTcst MOArOTOBKA BBITYCKHUKOB IIKOJIBI K MTPOAOJKECHHIO
00pa30BaHMs B CPEAHUX CIEIMATBHBIX U BHICHIMX YYEOHBIX 3aBECHUSX, MPOQPIIb KOTOPHIX IPEIyCMaTPUBACT U3yUCHHE XUMUH, U TOCIEAYIOLIEH
poheCCHOHATTLHON IeATEIEHOCTH.

BrinmyckHUK Ha yriyOJIeHHOM YPOBHE HAYUHUTCS:

— pacKpbIBaTh Ha MPUMEPaX POJIb XUMUHU B POPMUPOBAHUH COBPEMEHHOI HayYHON KapTUHBI MUPA M B IPAKTUYECCKOHN IEATEILHOCTH YEIIOBEKa,
B3aUMOCBA3b MEXAY XUMUEH U APYTUMH €CTECTBEHHBIMU HAyKaMu;

— WUIIOCTPUPOBATh HAa IPUMEpPaX CTAHOBJIEHUE U SBOJIIOLUIO0 OPraHUYECKON XMMUH KaK HAyKH Ha Pa3jIMYHbIX UCTOPUUECKHX ITAIAX €€ Pa3BUTHUS;
— YCTaHABJIMBATh NPUYMHHO-CJIEICTBEHHBIE CBS3U MEXK/y CTPOEHUEM aTOMOB XUMHUYECKHUX 3JIEMEHTOB U NEPUOJUUECKUM U3MEHEHUEM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUIN B COOTBETCTBHHU C MIOJIO)KEHUEM XMMHUUYECKUX 3JIEMEHTOB B IEPUOANUECKON CUCTEME;

— aHAJIM3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BELIECTB, IPUMEHSS MOJ0KEHUS OCHOBHBIX XUMUYECKUX TEOPUN: XUMUYECKOTO CTPOCHHUS
opranudeckux coenunennit A.M. bytiepoBa, cTpoeHust aTOMa, XUMUYECKOHN CBS3H, JICKTPOIUTHUECKOM TUCCOIMAIIMN KUCIOT U OCHOBAaHMIA,
YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBA3M MEXKIY CBOMCTBAMM BEILIECTBA U €TI0 COCTABOM U CTPOCHHEM;

— MPUMEHSATH IPaBUJIa CUCTEMAaTHYECKONH MEXTYHApPOAHON HOMEHKIIATyphl KaK CPECTBA Pa3InYeHUs U HACHTU(PUKAIMHU BEIIECTB 110 X COCTaBy U
CTPOCHHIO;

— COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYPHbIE (POPMYJIbI HEOPraHMYECKUX U OPraHNYECKUX BELIECTB KaK HOCUTENEH HH(OpMalluK O CTPOCHUN
BELIECTBA, €r0 CBOMCTBAX M MPHUHAJIEKHOCTHU K ONPEACIEHHOMY KJIacCy COEUHEHUM;

— OOBSACHSTH MPUPOIY U CIIOCOOBI 00pa30BaHUsI XUMUYECKOM CBS3U: KOBAJIEHTHOM (TIOJISPHOM, HETIOJISIPHOM ), HOHHOM, METAJUTMYECKON, BOJAOPOTHOM —
C LIEJIBIO ONPEEIICHNSI XMMUUYECKON aKTUBHOCTH BEILIECTB;

— XapakTepu30BaTh (PU3NUECKHUE CBOICTBA HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U YCTAaHABIMBATh 3aBUCUMOCTD (DU3MUECKHUX CBOWCTB BELIECTB
OT TUIA KPUCTAJUIMYECKOMN pELIETKY;

— XapaKTepHU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XMMHUECKHUX CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAMHEHUMN, BBICIINX OKCUIOB U
THJIPOKCHUJIOB;

— MPUBOAUTH NMPUMEPHI XUMUUYECKUX PEaKIUil, pACKPBIBAIOIINX XapaKTEpHbIE XUMHUUECKHE CBONCTBA HEOPTaHUUYECKUX U OPTraHUYECKUX BEIECTB
M3YYECHHBIX KJIACCOB C IEbI0 UX UACHTU(DHUKAIINY U 00BICHEHUS 00J1aCTH IPUMEHEHUS;



— OIIpCACIIATL MCXaHU3M PCAKIIUU B 3aBUCHUMOCTHU OT YCHOBI/II\/'I MPOBCACHUA PCAKIIUU U ITPOTHO3UPOBATH BO3MOKHOCTD MPOTCKAHUA XUMUYICCKHUX
peakiuii Ha OCHOBE THITa XUMHYECKOM CBSI3U M aKTHBHOCTH PEareHTOB;

— YCTaHaBJIMBATb 3aBUCUMOCTb peaKHHOHHOﬁ CHOC06HOCTI/I OpTraHNU4YCCKUX COeI[I/IHeHI/Iﬁ OT XapaKTepa B3aUMHOI'O BJIIMAHUA aTOMOB B MOJICKYJIax C
EJIBIO MPOTHO3MPOBAHKS MIPOIYKTOB PEAKIINH;

— YCTaHaBJIMBATb 3aBUCUMOCTL CKOPOCTHU XHUMHUYECKOU pC€akiuu U CMCHICHUA XUMHUYCCKOI'0 paBHOBCCHUSA OT pa3JIMIHBIX (baKTOpOB C OCJIIbKO
OIpEICICHHUS ONTUMAIBHBIX YCIOBUIM MPOTEKAHUS XUMUYECKUX TIPOLIECCOB;

— YCTaHAaBJIMBATb '’CHCTUYCCKYIO CBA3b MCIKAY KJIaCCaMH HCOPraHUYCCKUX U OPTraHUYCCKUX BCUICCTB IJIA O6OCHOBaHI/I5I HpHHL[HHHaJIbHOﬁ
BO3MOXKHOCTH IMOJYYEHHS HCOPTaHUYECKUX M OPraHMUYSCKUX COCMHEHHI 3aJaHHOTO COCTaBa M CTPOCHHUSI,

— MOAOUPATH peareHThl, YCIOBHS U ONPEAEIIATh MPOIYKTHI PEaKIIHii, TO3BOJISIONIMX PEATH30BaTh JJAOOPATOPHBIE U MPOMBIIUIEHHBIE CIIOCOOBI
MOJTyYCHHS BKHEHIITMX HEOPTaHMUYCCKUX U OPTaHUYECKUX BEIICCTB;

— OIIPCACIIATDh XapaKTCP CPEALI B PE3YJIbTATC THAPOJIN3a HCOPTAHNYCCKUX U OPraHNYCCKUX BCIICCTB U MIPHUBOAUTL ITPUMCPBI THAPOJIM3a BCUICCTB B
MOBCETHEBHOM KHM3HU YEIOBEKA, OMOJIOTNIECKUX OOMEHHBIX MIPOIIECCAaX U MPOMBIILICHHOCTH;

— NPUBOJAUTH IIPUMECPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B ITpupoac, NpOU3BOJCTBCHHLBIX MPONECCAX U KUZHCACATCIIBHOCTU OPTraHU3MOB;
— 000CHOBBIBATH MPAKTUIECKOE UCIIOIH30BAHUE HEOPrAaHUYECKUX U OPIraHMUYSCKHUX BEIIECTB U MX PEAKIIMHA B MPOMBIIIJICHHOCTH U OBITY;

— BBINOJHATH XUMAYECKHUHU OKCIICPUMCHT I10 PACIIO3HABAHUIO U MOJTYUCHHUIO HCOPraHUYCCKHUX U OPraHUYCCKHUX BCUICCTB, OTHOCAIINXCA K pa3JIMIHbIM
KJIaccaM COEIMHEHUM, B COOTBETCTBUH C MPABUIAMHU M IPUEMaMK 0e301acHON pabOThl ¢ XAMHUYECKUMH BEIIECTBAMH M J1a00PaTOPHBIM
o0opynoBaHUEM;

— MPOBOJIMTH PACUCThl HA OCHOBE XUMHUYECKHX (GOPMYIT M YPaBHCHUI pEaKInii: HaX0XKICHUE MOJICKYIAPHOM (POPMYIIbI OPraHMUYECKOTO BEIIECTBA T10
€ro MIOTHOCTU ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIIUX B €0 COCTaB, WM 10 MPOAYKTaM CTOPaHHUs; pacueThl MaCCOBOM J10J11 (Macchl)
XUMHUYECKOTO COSIMHEHHSI B CMECH; PacueThl MacChl (00beMa, KOJIMYECTBA BEIIECTBA) POJAYKTOB PEAKIIMU, €CIH OJHO U3BEUIECTB JaHO B U30BITKE
(MMeeT MPUMeCH); pacueThl MAaCCOBOM MJTH OOBEMHOM JI0JIM BBIXO/Ia MPOAYKTA PEAKI[HH OT TEOPETUIECKHA BO3MOXKHOTO; PaCYEThl TEILIOBOTO d(deKTa
peaKIuu; pacyeTbl 00ObEMHBIX OTHOIICHHIA T'a30B P XUMHUYECKUX PEAKIIUAX; PACUEThl MacChl (00beMa, KOJMUECTBA BEIIECTBA) MPOYKTa PEAKIIHH,
€CJIM OJTHO M3 BEUIECTB JJAHO B BUJIE PACTBOPA C OIPEJICICHHOW MacCOBOM JI0JICi paCTBOPEHHOTO BEIIECTRA;

— HMCIOJIb30BaTh METO bl HAYYHOTO MO3HAHUS: aHAJIN3, CHHTE3, MOJICJIMPOBAHNE XUMHUECKUX MIPOIIECCOB U SBJICHUN — MPH PELICHUN y4eOHO-
UCCIICIOBAaTEIbCKHX 3a/1au 110 U3YYSHHIO CBOMCTB, CIIOCOOOB MOJTYYCHUS U PacIiO3HABAHUS OPraHUUSCKHUX BEIICCTB;

— BIIQJICTh TIPAaBUJIaMU 0€30TIACHOTO OOpaIlleH sl ¢ €IKMMHU, TOPIOYMMHU U TOKCHYHBIMHU BEIIECTBAMHU, CPEICTBAMH OBITOBOW XUMUH,

— OCYILECTBIIATH MOMCK XMMHUECKON HHPOPMAIINH 110 Ha3BaHUSAM, UIEHTU(DUKATOPaM, CTPYKTYPHBIM (hOpMyiiaM BEILECTB;

— KPUTHYECKH OIEHUBATh U HHTEPIIPETUPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, COACPIKAIIYIOCS B COOOIICHUSX CPEIICTB MacCOBOM HH(OpMAITHH,
pecypcax I/IHTepHeTa, HAYYHO-IIOMMYJIAPHBIX CTAaThAX C TOYKH 3PCHUA eCTeCTBeHHO-Hay‘-IHOfI KOPPEKTHOCTH B LCJIAX BBIABIICHUSA OIIIMOOYHBIX
CYXJIeHU 1 (POPMHUPOBAHUST COOCTBEHHOM MO3HIINY;

— yCTaHaBJIMBaTh B3aUMOCBSI3U MEXy (pakTamMu U Teopuel, MPUYNHON U CIEACTBUEM IIPH aHATIN3€ IPOOJIEMHBIX CUTYalluil 1 0O00CHOBaHHUH
MPUHUMACMBIX PEIICHUI Ha OCHOBE XUMHUYECKUX 3HAHMIA;



— MPEJCTABIIATH MTYyTH PEIICHUS TTI00aTBHBIX MPOOIEM, CTOSIINUX TEPe]] YUeTOBEYECTBOM, U MEPCIIEKTUBHBIX HAMIPABJICHUN Pa3BUTHUS XUMHUECKUX
TEXHOJIOTUH, B TOM YHCJI€ TEXHOJIOTHIH COBPEMEHHBIX MaTePHAJIOB C Pa3IMYHON (YHKIIMOHATHLHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CHIPbS,
nepepaboTKU U yTUITU3AIUHU MPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.

BhImycKHUK Ha yriTyOJI€HHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCS:

— (opMyIUPOBATH IEJIb UCCIICIOBAHUS, BBIIBUTATH U TPOBEPATH IKCIICPUMEHTAIBHO TUIIOTE3bI 0 XUMUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XMMUYECKHE PEAKIINH, O XapaKTepe U MPOYKTaX Pa3IMYHbIX XHMUYCCKHX PEaKIIHii;

— CaMOCTOSTEIHHO TIAHUPOBATH M MMPOBOJUTH XUMUYECKHIE SIKCIIEPUMEHTHI C COOJIIOICHHUEM TPaBUII 0€3011acHOM pabOThI C BEIIECTBAMHU U
J1a00paTOPHBIM 000PYI0BAHUEM;

— MHTEPIPETUPOBATH JJAHHBIE O COCTABE U CTPOCHHUH BEIIECTB, MIOTYICHHBIE C IIOMOIILI0 COBPEMEHHBIX (DU3HKO-XUMUYECKIX METOJOB;

— OIIMCHIBATh COCTOSIHHE JICKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHUYECKUX MPEACTABICHUH O CTPOCHUH aTOMa JIJIsl OO bSICHEHHS
pe3yIbTaTOB CIIEKTPAIHLHOTO aHAIHM3a BEUIECTB;

— XapaKTEePHU30BaTh POJIb a30TOCOICPIKAIIUX FETEPOLUKIMUECKUX COSAMHECHUI U HYKJICMHOBBIX KUCIIOT KaK BKHEUIIIMX OMOJIOTUYECKHA aKTUBHBIX
BEIIIECTB;

— MPOTHO3UPOBATH BO3MOXKHOCTh IPOTEKAHHUSI OKHCIIMTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIINH, JISKAIIUX B OCHOBE MPUPOIHBIX H MTPOU3BOICTBEHHBIX
MIPOIIECCOB.

Conep:xanue kypca 10 kiaacca

Yriay0aeHHblil ypoBeHb

OCHOBBI OPraHUYECKON XUMUHU

[losiBeHne n pa3BUTHE OPTAHMYECKOW XMMHHU KakK Hayku. [Ipeamer oprannueckoi XuMun. MecTo 1 3Ha4YeHUE OPraHu4eCKO XUMHUH B CUCTEME
€CTECTBEHHBIX HayK. B3aMMOCBA3b HEOPraHUYECKUX U OPraHUYECKUX BEILLECTB.

XUMUYECKOE CTPOEHHUE KaK MOPSAIOK COSIMHEHHSI aTOMOB B MOJIEKYJI€ COTTIACHO MX BaJ€HTHOCTH. OCHOBHBIE TOJIOKEHUS TEOPUH XUMHUUECKOTO
CTPOEHMS OpraHndeckux coenquHeHuil A.M. bytnepoa. YrinepoaHslil CKelNeT OpraHM4ecKoi MoJIeKyIbl. KpaTHOCTh XMMUYECKOH CBS3H. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMHUECKOT0 CTpoeHUs MosieKy. M3omepus u usomepsl. [lonsatre o pyHkuronansHoi rpymnmne. [lpuHnune! knaccudukanuu
OpPraHUYeCcKUX COeTUHEeHNH. MexTyHapoaHas HOMEHKJIaTypa U MPUHLUIBI 00pa30BaHMsl HA3BaHUI OPraHMYECKUX COeAMHEHHH.

Knaccugukanys u 0cobeHHOCTH OpraHu4eckux peakiuil. Peakunonnslie neHTpol. [lepBoHayanbHbIe MOHATUS O TUMAX U MEXaHU3MaX OpraHU4YeCKUX
peakiuii. 'oMONIuTHYECKUI U reTepoIUTHYECKUI pa3pbIB KOBAJICHTHOM XMMHUYecKO# CBsi3u. CBOOOJHOPAIUKAIBHBIA M MOHHBIN MEXaHU3MbI PEaKIUH.
[TonsTue o Hykieoduie u 3nexTpoduie.

AJnkaHbl. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METaHa. Sp3-Tubpuau3anus opouTtaneit arToMoB yriepoaa. I'omonoruyeckuii psa u
obmas ¢popmyna ankaHoB. CucreMaTHyecKasi HOMEHKIIATypa aJIKaHOB M paJuKanoB. M3oMepus yriepogHoro ckenera. Gusnyeckue cBONCTBA aIKaHOB.
3aKOHOMEPHOCTH U3MEHEHMS (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA ANIKAaHOB: TAJIOT€HUPOBAHKE, IETHIPUPOBAHUE, TEPMUUECKOE Pa3JI0KEHUE,
KPEKHHT KaK CIIOCOOBI OyYeHUs! BXKHEUIIIUX COEIMHEHUI B OPraHUYECKOM CHHTe3€e. ['opeHne ankaHOB KaK OJIMH U3 OCHOBHBIX MICTOYHHKOB TETUIa B



MPOMBIIIJICHHOCTH U ObITy. Mi30MepHu3alust Kak croco0 MmoyrydeHus: BHICOKOCOPTHOTO OeH3MHA. MeXaHU3M peakiuyu CBOOOTHOPAINKaIHHOTO
3amerneHus. [lonyuenue ankanoB. Peakuus Bropua. Haxoxxaenue B npuposie 1 IpMMeHEHHE aJIKaHOB.

[Muknoankansl. CTpoeHHe MOJIEKYJ HUKI0aakaHoB. O0mias popmyna nukioaakaHoB. HomeHknaTypa nukioankaHoB. M3oMepus HUKIOAIKaHOB:
YIJIEPOJHOIO CKeJleTa, MEXKIJIacCoBasi, IPOCTPAHCTBEHHAA (LMCc-TpaHc-u3oMepus). Crienuduka cBONCTB HUKIOAIKAHOB C MAJIBIM Pa3MepOM LIUKIIA.
Peakuuu npucoeqMHEHNs U PaIuKaIbHOTO 3aMEILEHUSI.

AnKeHbl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl ATHIICHA. SP2-THOpuAN3aLus opOouTaiel aTOMOB YIJIepoa. G- U T-CBA3H.
I'omonoruueckuii psin u obmas Gopmyna ankeHoB. HomeHkmarypa ainkeHoB. M3oMepus allKeHOB: yIIIEPOJIHOTO CKEJeTa, TIOJI0KEHUSI KPAaTHON CBSI3H,
IIPOCTPAHCTBEHHAs (LIUC-TPAHC-U30MEPHUs), MeXKIaccoBas. Ou3nueckue cBoicTBa alkeHOB. Peaklinu 31eKTpoQHIbHOIO NPUCOESAMHEHUS KaK CI10Co0
noJry4eHus (yHKIMOHAIBHBIX TPOU3BOIHBIX YIIeBO10p0oa0B. IIpaBuino MapkoBHHKOBA, €r0 3JIEKTPOHHOE 000CHOBaHUE. Peakiinu OKucieHus u
nojaumepu3anuy. [loausTiiieH kak KpyImHOTOHHaKHBIA IPOAYKT XUMHUECKOT0 ITPOou3BoACTBa. [IpoMbllieHHbIE U 1a00paTOpHble CLIOCOOB! NOTYYEeHUS
ankeHoB. [IpaBuiio 3aiinesa. [IpumeneHne aakeHoB.

Anxanuensl. Kinaccudukanys ankajneHoB [0 B3aHMHOMY PaclioyIOKEHUIO KPAaTHBIX CBA3eH B MojieKyse. OCOOEHHOCTHU 3JIEKTPOHHOIO U
MIPOCTPAHCTBEHHOTO CTPOCHUS CONMPSIKEHHBIX allkaaueHoB. O0mas ¢popmyna ankanaueHoB. HomMeHknaTypa n n3oMepust ainkaaneHoB. Ouznyeckue
CBOWCTBA aJIKa/JIME€HOB. XMMHUYECKUE CBOMCTBA aJIKaJUEHOB: peaKLUy NIPUCcOoeIMHEHHs (THAPUPOBaHKE, TAIOT€HUPOBAHKE), TOPEHUS U
nosmMepuzauuu. Bxian C.B. Jlebenesa B moiayueHue CHHTETUYECKOTO Kaydyyka. Bynkanuzanus kaydyka. Pesauna. MHoroo6pasue BuoB
CHUHTETHYECKUX KayuyyKOB, UX CBOWCTBA U IpuMeHeHue. [lonyuenue ankaaineHoB.

AJNKHHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI alleTUJIeHa. Sp-ruOpuan3aius opouraneil aroMoB yriepoaa. ['omonornyeckuit pss
u obmas gpopmyna ankuHoB. HomeHknarypa. M3oMepus: yriepoaHoro ckenera, HoJ0kKeHNUs KpaTHOM CBsA3M, MeKKIaccoBast. PU3nUecKrue CBOHCTBA
ATKMHOB. XMMHUYECKHE CBOMCTBA AJIKMHOB: PEAKIIUH MPHCOSINHEHHS KaK CrI0CcO0 MOTYYEeHHUs TIOJTMMEPOB U IPYTUX TOJIE3HBIX MPOAYKTOB. Peakiym
3aMeleHus. ['openue aneTnieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH JUIsl CBAPKU U Pe3KU MeTailioB. [losydeHne aneTuiieHa nuposin3om
MeTaHa ¥ KapOuIHBIM MeTo1oM. [IpuMeHeHue aneTuieHa.

Apensbl. Mctopust oTkpbiTust 6eH305a. CoBpeMeHHbIE ITPEICTaBICHHs 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM CTPOEHUHU OeH3oia. M3omepus u
HOMEHKJIaTypa roMosioroB 6enzouna. O6mas ¢popmyna apeHoB. Pu3ndeckre CBONCTBa OeH301a. XMMHUYECKHE CBOMCTBA O€H30IIa: peakLuu
ANEKTPOPUIBHOTO 3aMelIeHUs] (HUTPOBAaHUE, FAJIOT€HUPOBAaHKE) KaK COCcO0 MOMyUYeHUsI XMMUYECKUX CPEACTB 3alllUThl PACTEHU; TPUCOEAUHEHUS
(ruppupoBaHue, raJIOreHUPOBAHNE) KaK JI0Ka3aTeNbCTBO HEMPEAEIbHOI0 Xapakrepa 6en3ona. Peakuus ropenus. [lonyuenue 6enszona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB TOJIyoJia. B3auMHOe BiIMsTHUE aTOMOB B MoJIeKyJie Tosryolsia. OpueHTtanmoHHbie 3G ekt 3amectureneit. [Ipumenenue
rOMOJIOrOB O€H301a.

Cnuptsl. Knaccuduxanus, HomeHK1aTypa cnupToB. ['omonorudeckuil psa u oodias popMyiia IpeaesbHbIX 0JHOATOMHBIX CIUPTOB. M30Mepusi.
dusnueckue cBOCTBa MpeAeIbHBIX 0JIHOATOMHBIX CIIUPTOB. BostopoiHast cBA3b MEXy MOJIEKYJIaMH U €€ BIUsSHUE Ha (PU3NUECKUE CBOICTBA
cUpToB. XMMHUYECKHE CBOMCTBA: B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 yCTaHOBJIEHMS HAJTMUUS THIPOKCOTPYIIIbI, C TAJIOT€HOBOAOPOJaMH KaK
CIOCco0 MOJIyYeHHs pacTBOPUTENEH, BHYTPU- U MEXMOJIEKYIIIpHas Aeruaparanus. Peakuys ropeHus: ciupThl Kak TormuBo. Iloxydyenue staHona:
peaxuusi OpoXKeHHUs TIII0KO3bl, TUApaTanus sTuieHa. [I[pumenenne Mmeranosna u 3taHona. dusnonoruueckoe AelcTBUe MeTaHOJIAa U ATaHOJIA Ha
OpPraHM3M YeJI0BeKa. DTUIIEHTIIMKOJb U TNIMLIEPHUH KaK MPEACTaBUTEIM MPEAEIbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha



MHOT0aTOMHBIE CIIUPTHI M €€ IPUMEHEHUE I PACIIO3HABAHMSI INIMIIEPUHA B COCTaBE KOCMETUYECKUX cpeacTB. IIpakTrueckoe npuMeHeHue
STUJICHIJIMKOJIS U TIIULEPHHA.

®enoin. Ctpoenue Monekyisl penona. B3anmuoe BIusiHEE aTOMOB B MoJIeKyJie enosa. duzndeckne cBoicTBa peHosa. XUMHUYECKUE CBOHCTBA
(peakiuu ¢ HaTpUeM, TUAPOKCHIOM HaTpusi, Opomom). [Tonyuenue denona. [Ilpumenenne Gpenona.

Anbnerunsl U keToHbl. Kiaccudukanus anbaernaoB 1 keToHOB. CTpoeHre MpeieibHbIX AlIbJETHAOB. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE
KapOOHWIBbHOM rpynmnbl. ['oMonorudeckuit pss, o0mas popmysa, HOMEHKIATypa U H30Mepus NpeAeabHbIX anpaeruaoB. Guznyeckue cBoicTBa
MpEeJeNbHBIX aJbJICTHI0B. XMMHUYECKHE CBOMCTBA MPEACIbHBIX aJIbJCTUIOB: THAPUPOBAHNE; KAYECTBEHHBIC PEAKLIMU Ha KapOOHUIIBHYIO TPYIITY
(peakuust «cepeOpsIHOTO 3epKajay, B3auMoAencTBUe ¢ rupokcuaom Meau (11)) n ux npumeHeHue Juist 0OHapy>KEHUs NpeIeIbHbIX aAJIbJETUI0B B
IIPOMBIIIJIEHHBIX CTOYHBIX BoAax. IlomydeHne npeaenbHpIX ajlbJETUI0B: OKMCIEHUE CIIUPTOB, FHApaTanus aueruieHa (peakuus Kydeposa).
Toxcuunocts anbaerunoB. [Ipumenenue Gopmanbaeruja u aneranbierunia. AIEToH Kak NpeicTaBUTeNb KeTOHOB. CTpOEHHE MOJIEKYIIbI alleTOHa.
OcobeHHOCTH peakui OKUCIIeHus aneToHa. [IpuMenenne arnerona.

KapOonoBsie kucnotsl. Knaccuduxanus 1 HomeHkI1aTypa KapOOHOBBIX KUCIIOT. CTpoeHHe NpeAeIbHbIX 0JIHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
DJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIbHOW TpyIIBL. [ 'oMoiornueckuii psaa u oomias Gopmyiia mpeaeabHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. DU3nyecKe CBOMCTBA MPeIEIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. XMMHUUYECKHE CBOMCTBA MPeAEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCJOT (peaklyy ¢ METAJUIAMU, OCHOBHBIMM OKCHJJaMH, OCHOBAHUSMHU U COJISIMHU) KaK IOJITBEPKIEHUE CXOJCTBA C HEOPraHUYECKUMU
KuciaoTamu. Peakiyst aTepudukanuy u ee o0patumMocTb. BiausiHue 3amectuteneil B yriieBoJOPOJHOM pajHKalle Ha CHITy KApOOHOBBIX KUCIIOT.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB MypaBbHHOM KHCIOTHL. [loiydeHune npenenbHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHCIIOT: OKHUCJICHHE aJIKaHOB,
AJIKEHOB, IEPBUYHBIX CIIUPTOB, AJIbJCTUA0B. BaxkHeilue npenctaBuTeny KapOOHOBBIX KUCIIOT: MypaBbUHasl, YKCYCHas U OeH30iiHas. Briciiue
npeenbHbIe U HenpeenbHble KapOOHOBBIE KUCIOTHL. OnTHYecKas n3oMepusi. ACHMMETPHUECKUI aToM yriepoza. [IpumeHenne kapOOHOBBIX KUCIIOT.
Croxuble 3¢upbl 1 xkUpbl. CTPOCHNE U HOMEHKJIATypa CIOKHBIX 3(hupoB. MexkiiaccoBas H30MepHsi ¢ KapOOHOBBIMU KuciIoTaMu. Coco0b!
MOJIyYEHUS CIOXKHBIX 3upoB. O6paTuMOCTh peakiuu 3Tepudukannu. [lpumenenue cnoxxHpIX 3pUpoB B NUIIEBON U apdroMepHOit
MPOMBIIIICHHOCTH. JKMPBI KaK CI0KHbIE 3(UPHI INIMIEPUHA U BBICHIMX KapOOHOBBIX KMCIOT. PacTUTeNbHbBIE U )KUBOTHBIE KUPBI, UX COCTaB.
dusnyeckne cBONCTBA )KUPOB. XUMHUUYECKHE CBOMCTBA KHUPOB: THIPUPOBAHUE, OKUCIEHHE. [ MIPOIN3 WM OMBUIEHHE KHUPOB KaK CIIOCO0
MPOMBIIIJICHHOT'O TTOJIyY€HHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. [IpuMeHeHne xupoB. MbUI4 Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motorue
CBOMCTBA MBUIA.

VYraesoasl. Knaccuduxanus yriesonon. Pusndecknue CBOWCTBA U HAX0XKJIEHHUE YITIEBOJIOB B ITpHUpoje. ['oKo3a Kak ajlbJeru10CIupT. XUMHUECKHE
CBOMCTBA INIIOKO3bI: allUJIMPOBAHUE, ATTKUIIMPOBAHUE, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOokKeHHE. DKCIIEpUMEHTANIbHbIE JI0Ka3aTelbCTBA HATMUUS
aJIbJIETUIHOM 1 CIIMPTOBBIX TPYNM B Itoko3e. [lonmydenue rimoko3sl. @pyKkTo3a Kak U3oMep Ioko3bl. Pubosza u nesokcuprbosa. Baxuelme
aycaxapHibl (caxaposa, JakTo3a, MalibT03a), UX CTPOeHHE U (pu3nYecKue cBoicTBa. [ 'maponu3 caxaposbl, JaKTO3bl, MaIbTO3bl. Kpaxman u nemntosno3a
KaK OMOJOrHyecKre MoJuMepbl. XUMHUYECKHEe CBOWCTBA Kpaxmaia (TUIpoJin3, KaUeCTBEHHAs Peaklys ¢ HOA0M Ha KpaxMall M ee IPUMEHEHHUe JUIs
oOHapyKeHMsI KpaxMmalia B IPOJAYKTaX MUTaHMsI). XUMHUECKHUE CBOIMCTBA LIEUTIONIO3b]: THAPOIIN3, 00pa3oBaHUE CIOKHBIX 3¢upoB. [Ipumenenue u
Ouosiornyeckas poJsib yriieBooB. OKHUCICHHE YITIEBOJIOB — HCTOUHUK YHEPTUH JKUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IpUMepe alleTaTHOTO BOJOKHA.



WnenTudukanus opraHmuecKiux coequHeHni. ['eHeTnueckas CBsi3b MEXIy KJIaCCAMU OPTaHUYECKUX COCTUHEHUH.

Awmunsbl. [lepBuuHble, BTOpUYHbIE, TpeTHUHbIE aMUHBI. Kiaccuukaius aMuHOB 10 TUILY YIJIEBOJOPOJHOTO PAJUKaIa U YUCITY aMUHOIPYIII B
MOJIEKYJIE. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE IIPEIEIbHBIX aMUHOB. Du3nueckue cBoiicTBa aMUHOB. AMMHBI KaK OpraHU4eCKHe
OCHOBAHUS: PEAKIMM C BOAOH, KUCIoTaMu. Peakiyst ropeHus. AHWINH Kak [IPEICTaBUTENb apOMAaTHYeCKUX aMUHOB. CTpoeHue aHuiauHa. [Ipuannst
oca0JIeHusl OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHUU C aMUHAMM TIPEJIEIbHOTO psiia. XUMUYECKHE CBOMCTBA aHWIJIMHA: B3aUMOJICHCTBUE C
KHUCJI0TaMH, OpOMHOM BOJI0M, okuciaeHue. [lonyueHne aMuHOB aIKMIIMPOBAaHMEM aMMHAKa M BOCCTAaHOBJIEHUEM HUTPONIPOU3BOAHBIX YIIIEBOJIOPOJIOB.
Peaxnus 3ununa. [Ipumenenne aMuHOB B (hapMalieBTHUECKOW MPOMBIIIIEHHOCTH. AHIIIMH KaK ChIPbE JJIs IPOU3BOCTBA aHUIIMHOBBIX KPACUTEIEH.
CuHTE3bl HA OCHOBE aHWIMHA.

AmuHokucH0THI U Oenku. CocTaB U HOMEHKIaTypa. CTpoeHne aMUHOKHUCIIOT. ['oMostornueckuii psii npeenbHbIX aMUHOKUCIIOT. M3oMepust
IpeJebHBIX aMUHOKUCIOT. Pu3nyeckrue CBOUCTBA MPEIEIbHBIX aMUHOKUCIIOT. AMMHOKHUCIIOTHI Kak aM(oTepHble opranuyeckue coequHenus. Cunres
nentuaoB. [lentuanas cBs3b. buonormueckoe 3HaueHUE 0-aMHHOKUCIOT. O0IacT MPUMEHEHUS aMUHOKHUCIIOT. bellku Kak mpupoiHbIe OMOTIOINMEDHI.
CocraB u crpoeHue 6eakoB. OCHOBHbIE aMUHOKUCIIOTHI, 0Opa3yronue 0enku. XuMHUYECKUe CBOMCTBA OEIKOB: THIPOIN3, JeHaTypalts, KaueCTBEHHbIE
(uBetHbIC) peakiu Ha Oenku. [IpeBpamienns 6enkoB nuiw B oprann3Me. bronornyeckue GpyHkuun 6eaKoB. JOCTHKEHNS B U3YUYEHUH CTPOCHHS
CHHTE3a OEJIKOB.

A3soTcoaepKalpe reTepoOnUKINIEeCKUe CoeIMHeHNs. [Iuppoir u NupUaKH: 2JEKTPOHHOE CTPOEHUE, APOMATUIECKUN XapaKTep, pa3Inuue B IIPOSIBICHUN
OCHOBHBIX CBOMCTB. HykiienHOBBIE KHCIIOTHI: cocTaB U cTpoeHue. CtpoeHue HykiaeoTu10B. CoctaB HykienHoBbIX kucinoT (IHK, PHK). Posb
HYKJIEMHOBBIX KUCJIOT B KU3HEAEITEIBHOCTA OPraHU3MOB.

BricokoMonekymnsapHble coequHeHNs. OCHOBHBIE IOHATHS BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, IIOJUMED, CTPYKTYPHOE 3BE€HO, CTEIICHb
nosnmMepuzanuu. Kiaccupukanuus noinumepos. OCHOBHBIE CLIOCOOBI MOTYYEHHS BBICOKOMOJIEKYJISIPHBIX COEAMHEHNUN: PEaKUU NOJUMEPU3ALUU U
noJInKoHAeHcauuu. CTpoeHue U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB ITOJIMMEPOB OT CTPOECHUS MOJIEKYIL. TepMOIUIacTUYHbIE U
TepMOpEaKTUBHbIE ToJIMMeEpHI. [IpoBoasmme opranndeckue noauMepsl. KomnosutHele Marepuansl. [lepcrekTHBEI HCIIOIB30BAHNS KOMITO3UTHBIX
matepuainoB. Knaccugukanus BojaokoH. Cunternyeckue BosiokHa. [TonmadupHsle 1 moamaMuHbIe BOJIOKHA, UX CTPOSHHE, cBOMCTBa. [IpakTnueckoe
HCI0JIb30BaHNE BOJIOKOH. CUHTETUYECKHUE TNIEHKU: W30JISLUS IS IPOBOJIOB, MEMOPAHBI JIJIsl ONIPECHEHMSI BOJIbI, 3alIUTHBIE IJIEHKHU JJ11 aBTOMOOUJIEH,
IIJIACTBIPU, XUPYPrUYECKUe NMOBA3KU. HOBBIE TEXHOIOTUU JAIBHEMIIETO COBEPIIEHCTBOBAHUS IIOJUMEPHBIX MAaTEPUAIIOB.

TemaTHuyeckoe NJIAHUPOBAHUE

10 xiacc

Ne Tema KomnnuectBo yacoB

1 OCHOBHBIE TEOPETUYECKHE MTOTOKEHNS OPTaHUYECKON XUMUMU. 11

2 YrneBoaopos 30




3 Kucnopomoconepxaine opraHiuecKie COeTUHEHUS 22

4 A3oTcoaepkale opraHudecKue coeAnHeHus. I 'erepodyHKIIMOHAIBHBIE COSAMHEHUS 16

5 XHUMHS TPUPOTHBIX COSTUHECHUM 23

KoHTpoJsbHbIe padoThI

Ha3zBanue Kon-Bo wacos
10 kmnacc
KonTponbuas padota Nol «AukiIndeckue yrieBoa0poIb» 1
KonTponbnas padorta Ne2 «{ukinuueckue yriaeBoaopoab» 1
Kontponbnas padota Ne3 «YrieBoaopoabi» 1
Kontponbnas pabota Ne4 « CrivipThl, peHOJIBI. AJIbIETHIBI, KETOHBI. 1
Kontponbnas padora No5 «Kucnopomoconepxaiire OpraHuuecKiue COeTMHEHUS 1
HroroBas koHTpoNbHas paboTa 1

KonTtpoabHnas padora Nel «Auukjandeckue yrjieBol10poabi»

1. CocraBbTe CTpYKTYypHYIO (hopmyny 2,6-muMeTni-2-xjopokTaHa. CocTaBbTe CTPYKTYpHBIE (OPMYJIBI OJHOTO TOMOJIOTa M OJHOTO H30Mepa Jiis
ucxoaHoro Bemiectna. Jlaiite M HazBaHus. 20
2. Jlano BemectBo: CH3 —CH=C=C-C-CH
I
CHs



VYKaKUTE YUCIIO - U G-CBSI3€H, YKAXKHUTE BUJ THOPUAM3AINYN KAXKIOTO aToMa yriepoza. 26
3. 3anuiuTe ypaBHEHUS PeaKIIvii:

A) ropeHus mporaHa;

b) xnmopupoBanust sTuieHa;

B) runparauuu aneTuiieHa;

I') neruaporanorenupoBanus 2-x10pOyTaHa COUPTOBBIM PACTBOPOM T'HAPOKCHAA HATpusl. 40
4. BeiBemute (opMylly YriieBOJOpPOJa, WUMEIOMIETO OTHOCUTENBHYIO ITUIOTHOCTH MO a30Ty paBHYIO 4, ecliu mpu ero cropanuu obpasyercs 0,44 T
yriekucioro raza u 0,18 r Boabl. 40

«5» - 10— 12 6angos (76 - 100%),

«» - 7-9 6amnos (47 — 75%),

«3» - 5-6 6annoB (34 —46%),

«2» 4 6an1a m MeHee

KontpoubHnas padora Ne2 «[{lukjinyeckue yrjieBoaopoab»

1. [[aﬁTe Ha3BaHUEC yriieBOAOpoOAyYy, COCTABbTC q)OpMy.HBI ABYX T'OMOJIOI'OB U IBYX U30MCPOB U naﬁTe WM Ha3BaHMUA:

CH2-CH3 40
2. CocTaBbTe CTPYKTYpHBIC (POPMYJIBI CISAYIOIIUX YTICBOIOPOIOB
1) 3-meTui-1-1UKI0TeKCeH;
2) MeTa-KCHUJION,
3) opTo-audTHIIOEH30. 20

3. OCyIIeCTBUTH METOYKY MTPEBPALCHHH.

CHA—X2 X1 — CoHE—EEA0 oyl Mg H )45

4. 00bsACHUTE, TOYEMY HECMOTPSI Ha BHICOKYIO HEMIPEIeIbHOCTh aPEHOB, OHU HE 00ECIIBEUNBAIOT OPOMHYIO BOJLY M PACTBOp MepMaHTraHara kanusa? 20
5. [Ipu cxxurannu 7,8 r apeHa nmoiaydeHo 7,8 r yriaekucioro raza. OTHOCUTeNbHAs TIOTHOCTH MTAPOB YIIIEBOIOPOa O BO3AyXY 2,69.BriBenute
MOJIEKYJISIpHYIO (popMyiy apeHa. 36

«5» - 13 -15 6an0B

«4» - 9—12 6annoB

«3» - 6—8 6ans0B

«2»- 5 06aJ1110B M MeHee




KountpoabsHas padora Ne3 «YrieBoaopoabl»

TectoBast yacTh ¢ BbIOOPOM oTBeTa. 3a 3an1anue 1 6asa

Yxkaxute 0011yro GopMyITy apeHOB

1) ChHan +2 2) ChH2n 3) CnH2n—2 4) CnHzn 6
YkaxuTe K KakoMy Kiiaccy oTHocutcst YB ¢ ¢popmynoit CHz — CH3

1) ankaHoB 2) aJIKEHOB 3) aJKUHOB 4) apeHoB
VYkaxkuTe Ha3BaHUE U30Mepa Ul BelecTBa, popmyna kotoporo CHz, = CH — CH2 — CH3

1) 2 metunOyten 2 2) 6yreH 2 3) 6yran 4) 6ytuH 1
VYkakuTe Ha3BaHUE romoJiora Juisl meHragueHa 1,3

1) 6yraguen 1,2 2) 6yraauen 1,3 3) nponaauex 1,2 4) nentanuesn 1,2
VYkakuTe Ha3BaHUE BEILIECTBA, /111 KOTOPOrO XapaKTepHa peakliys 3aMeleHus

1) 6yran 2) 6yteH 1 3) Oytun 4) 6yranueHn 1,3
VYkakure Ha3BaHHME BEIIECTBA, Il KOTOPOTO XapaKTepHa peaklus THAPUPOBAHUS

1) mporien  2) mpoman  3) aTaH 4) Gytan
t  Ni,+H



10.

11.

12.

13.

Ykaxure Gpopmyiny BemecTBa X B nenouke npespariennii CHs — X — CoHs
1) CO2 2) CoH> 3) CzHs 4) CoHe
Vkaxurte, Kakyro peakiuio NpUMEHSIOT Uil mojyueHust Y B ¢ onee IIuHHOM 1enbio
1) Bropma 2) Kyuepona 3) 3aiineBa 4) MapKkoBHUKOBa
VYkaxute GopMysibl BEUIECTB, KOTOPHIE BCTYHAIOT B PEAKIIUIO APYT C IPYrOM
1)CoHsuw CHs  2)CsHsuH,  3) CeHsu HDO  4) CoHs m Ho
Omnpenenure, CKOIBKO MOJIEH YIIIEKHCIIOTO Ta3a 00pa3yeTcst Py MOJTHOM CTOpaHUH METaHa
1) 1 monb 2) 2 Monb 3) 3 mouib 4) 4 monb
CKOJIBKO JINTPOB YTIIEKUCIIOTO Ta3a 00pa3yeTcs MpH CKUranuu 4,2 r mporeHa

1)3,36 n 2) 6,36 1 3)6,72 n 4)3,42 n
3agaHuga co CBOOOAHBIM OTBETOM

[lepeuncnure o0aacTu MPUMEHEHUSI aJIKEHOB. 2 0
Hanummre ypaBHEHUS XUMUUECKUX PEAKLINAN IS CIEIYIOIINUX IPEBPAICHNN:
CH; — CH3Cl — C2Hs — C2HsNO»

JlaiiTe Ha3BaHUS IPOJIYKTaM peakuuu 6 6
3apaua

14. BeiBenure MoJekynsapHyo Gopmyny Y B, MaccoBas ons yraepoaa B koropoM coctanisieT 83,3%. OTHocuTeNnbHas IUIOTHOCTh APOB 3TOTO

BEIIECTBA 10 BOJIOPOAY cocTaBisieT 29. 4 6

Kputepuu oreHok 3a paboTy:
«S» - 17 - 23 d6aa10B



«4» - 11 — 22 6aa10B
«3» - 8-10 6a110B
«2» MeHee 8 0aJJ10B

Konrtpoabnas pab6ora Ned CrnupTrsl, peHOJIbI. AJIbIeTrH/bl, KETOHDI.
1.13 mpeioskeHHOTO TIepeyHst BRIOEpUTE JIBA BEILIECTBA, C KOTOPBIMU B3aUMOJICHCTBYET 3TaHOIIL. 2 6

1) metanon

2) azot

3) a30THas KUCIOTa
4) BOoJIOpOI

5) menb

2.113 mpeI0KeHHOTO TIEpEYHS BBIOSPUTE JIBA BEIIECTBA, C KOTOPHIMH (PEHOJ HE B3aUMOJICHCTBYET. 2 O

1) runpokcun HaTpuUs
2) 6pOMOBOIOPOL

3) Boma

4) a30THas KUCIIOTa
5) 6poMHas Bojia

3.3 mpeioKeHHOTo MepeyHsi BRIOEpUTE JBa BEIIECTBA, KOTOPbIE MOTYT 00pa3oBaThCs MPH HArpeBaHUM MpomnaHoia-1 ¢ KOHIEHTPUPOBAHHOM
CEpHOM KUCIIOTOM. 2 O

1) nponaHoBasi KucjioTa
2) nponaxon-2

3) mporeH

4) nuIponmIIoBHIN 3up
5) nponan



4.Ilpu cxxuranum oopasiia HEKOTOPOro OPraHMUYECKOro coenuHeHust maccoi 14,8 r momydeno 35,2 r yranekucnoro raza u 18,0 r Boasl. M3BecTHO,
YTO OTHOCHUTENbHAS IUIOTHOCTh MAapoOB 3TOr0 BEIIecTBa MO BOJOpoay paBHa 37. B Xxoae uccienoBaHus XMMHUYECKHX CBOWCTB ATOrO BeLIECTBA
YCTaHOBJICHO, YTO MIPU B3aUMOJICHCTBUH 3TOTO BemecTBa ¢ okcuaom mean (1) obpasyercs keToH.

Ha ocHOBaHMM TaHHBIX yCIOBHS 3a/1aHUS:

1) mpousBenuTe HEOOXOMMBIC BEIYMCIICHHUS,

2) yCTaHOBUTE MOJIEKYIISPHYIO (POPMYITY HCXOJHOTO OPraHMYECKOrO BELIECTBA;

3) cocTaBbTE CTPYKTYPHYIO (POPMYITy 3TOTO BEIIECTBA, KOTOPAsi OTHO3HAYHO OTPAXKAET MOPSAOK CBA3H aTOMOB B €I'0 MOJIEKYIIE;

4) HaMMIIUTE YpaBHEHUE PEAKIIUU ITOTO BeriecTBa ¢ okcuaom menu (II). 6 6

Kputepuu orieHok 3a padoTy:
«5» - 10— 12 o6aa10B
«» - 7-9 6a10B

«3» - 4 — 6 6a,s10B
«2» MmeHee 4 0aJ1J10B

Kountpoabsnas padora Ne5 «Kucsiopoaocoaepsxkamme opraHudeckie coeMHeHusD)

TecroBble 3a1aHus ¢ BBIOOpOM 0TBETA 20
1. O6umas popmyia npeaeabHbIX 0HOATOMHBIX CIIUPTOB!
A)ROH; B)RCOOR’; B) RCOOH; TI') Cn(H20)m.
2. Hassanue ¢pyakumonansHoi rpynmsl COOH
A) xap6onwibHas; b) runpokcunbHas; B) kap6okcunbHas; I') HUTporpynmna.
3. ®opmyna sTaHaNA:

A) @) b) @) B) O I
H-C : CHs-C : CHs-C CH3-CH>—OH



OH OH H
4. W3omep OyraHomna-1:

A) OyTaHOBas KUCJIOTA, B) nusTmiioBeii adup;
b) Oyranais, I') 2-metunOyranon-1.

5. Tlpeaplaynmm roMoaoroM BemecTBa, popmyna KOTOPOro

CH3CH>COOH, sBistercs:
A) HCOOH; B) CH3CH2CH2COOH;

b) CH3COOH; I') CH3CH2CH2CH2COOH.

®opmyina BemecTBa X B LEMOYKE IPEBPALLECHAN

CH3COOC2Hs — X — C2H4
A)CO2;  B)H20O; B)CHsOH; I') CH3COOH.

7. ®opmyIa BemecTBa, BCTYMAONIETO B PEAKIIHIO C 3TaHOJIOM:
A)Na; Bb)HNOs; B)KOH; TI') Bra(Bomgusiii p-p).
8. PeaxTuB nns pacro3HaBaHus (EHOJOB:

A) Oxcun xenesza(Ill); B) Xunopun xenesa (I);
b) Xnopun natpus; I') Xnopun xenesa (I1).

9.  CnoxHbIH 3Up MOKHO TOTYIUTH PEAKIIUEH:

A) ranoreHMpoBaHus; B) runponusa;
b) runpupoBanus; I') atrepudukanun.

10. Xwup, obecrBeYNBAIONTUI pacTBOP OPOMHOM BOJIBI:



A) Gapanuii; B) rossuxui;
b) priOwuit; I') cBuHOI.

3amanus co CBOOOIHBIM OTBETOM

11. (5 6amnoB) Hanummure ypaBHEHHs peakIHii, PU MOMOIIM KOTOPHIX MOXKHO OCYIIECTBHUTH CIIEAYIOIIME MPEBPALECHUS. YKaXKUTE TUIIBI XUMHUECKUX
peaKkuuii:

[Iponan — xjopnponad — MPONUIOBBINA CIUPT — MPOMAHATH

l !

HponeH IIPOIIMOHOBAA KHUCJIOTA

12. (6 6amnoB) K 2,2r HEKOTOPOro MpeaeabHOrO allbIeruaa MPUININ H30BITOK aMMHAYHOTO pacTBOpa okcuaa cepedpa. Ilpu 3Tom oOpa3oBaics ocaaok
Mmaccoii 10,8r. Onpenenure GopMyITy HCXOIHOTO alIbJCTH/IA M HA30BHUTE €TO.

Kpurepun oneHok 3a padoty:
«5» - 27— 31 6an10B
«4» - 20— 26 6a/10B
«3» - 15-19 6anioB
«2» menee 15 6ays10B

Hrorosasi koHTpoOILHAsI padoTa

1. (2 6anna). Obmas popmyia aJTKeHOB:
A. CnHZn. b. CnH2n+1 B. CnH2n+2 TI. CnHZn-Z
2. (2 banna). Ha3zeanue BeniecTsa, opMylia KOTOPOTO
CH3z - CH2 - CH - CH - C=0:
| |
CH; OH:; H



A. 2,3-lumetunOyTaHomn B. 2,3-/lumeTnireHTanaib

B. Ilenranans I'. 3,4-JIlumeTuinmeHTaHa b
3. (2 banna). Bua rubpuan3anuu 3JeKTPOHHBIX OpOUTaliel aToMa yriiepo/ia, 0003Hau€HHOTO 3BE3/I0UKOH B BerecTse, opmyna kotoporo CHs —
*CH20H:

A. sp? B. sp
B. sp’ I'. He rubpuusupoBaH.
4. (2 6anna). BemecTBo, M30MEPHOE alTKeHaM, HO HE 00ECIIBEUHUBAOIIee OPOMHYIO BOy, OTHOCUTCS K KJaccy:
A. ANKUHOB B. Apenosn
b. AnkagueHon I'. [luknoankaHOB
5. (2 6anna). llpoaykT peaxiuu mpomnanoja-2 ¢ okcuaom meau (11):
A. IIponanane B. IIponen
b. IIponanon I'. IIporuu
6. (2 6anna). Oxpacka cMecH TIIOKO03bI ¢ ruapokcuaoM Menu (II) mpu HarpeBanum:
A. Tonybas B. Kpacnas
b. Cunsisa I'. ®uoneroBas
7. (2 6anna). byraguen-1,3 u3 sTaHONIa MOXKHO MOTYYUTH IPU MTOMOIIH PEaKIUU:
A. Bropna B. Kyuepona
b. 3ununa I'. JIeOeneBa
8. (2 6anna). B cnenbix sirogax OpYCHUKH U KITFOKBBI COJEPKHUTCS KACIOTA:
A. ben3zoliHas B. MypaBbpuHas
b. JIlumonHas I'. Ykcycnas

9. (2 6anna). BemectBoM X B IIETIOYKE MpEBpaIIeHUN
oen3on — X — aHWINH

SIBJISICTCSL:
A. bpombGen3on B. ®enon
b. Hutpobenson I'. benzanpnerun
10. (2 6anna). Yrnesomopon, 13r KoToporo cnocoOHBI MPUCOETUHUTH | MOITB OpoMa:
A. Auetninen B. byren-2
b. byranuen-1,3 I'. [Tpontua

11. (6 6annos). YcTaHOBUTE COOTBETCTBHE.
®opmyJia BelecTBa:

I. CH3COOH 1. CoHa 111. CeHsOH
Kanacc coennnennii:



A. AnKeHbl Bb. Anpaeruast

B. KapGoHOBBIE KHUCITOTHI I'. ®enoubt
PeareHT pacno3HaBaHusi:
1. Jlakmyc 3. [lepmanranar xanus (p-p)

2. Oxcun menu (II) 4. Xnopun xenesa (I11)

12. (8 6annos). CoctaBbTe ypaBHEHUS PEAaKLUi 10 NPUBEACHHONW HI)KE CXEME U YKAKUTE YCIOBUS UX OCYILECTBIICHUS:
CsH1206—C2HsOH— CH3COOC,Hs— CH3COOH — CH2CICOOH

JlaiiTe Ha3BaHUE KaXJA0r0 BEIECTBA.
13 (4 6anna). CocraBbTe cXeMy MOITYUYECHHUSI YKCYCHOM KUCIOTHI U3 MeTaHa. Haj cTpenkamMul mepexo10B YKaXKUTE yCIOBUS OCYLIECTBICHHS PEAKIUNA 1
(bopMyIbl HEOOXOIUMBIX ISl 3TOTO BELECTB.
«5» - (32-38 6aJ10B)
«» - (25-31 6aJa)
«3» - (18-24 6anna)
«2» menee 17 6as10B



