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Ilnanupyemble pe3y/ibTaTbl OCBOCHHE Y4eOHOI0 MpeaMeTa

JInyHoCTHBIE

1. BOcnUTaHHWE POCCUICKON Tpa’KJAHCKOM HIECHTUYHOCTU: MATPUOTH3MA,
moOBH M yBakeHHMIO K (OTedecTBy, 4yBCTBa TIOpIAOCTH 3a CBOK PonauHy, 3a
POCCUICKYI0 XUMHAYECKYIO HAYKY;

2. (QopmupoBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKH M OOILIECTBEHHOW MPAKTUKH, a TaKKe
COLIMAJIbHOMY, KYJIBTYpHOMY, SI3bIKOBOMY M JIYXOBHOMY MHOT000OpPa3uio
COBPEMEHHOT'0 MUPa;

3. (¢opMHpOBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHMIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTHIO M CaMOOOpa30BAaHUIO HA OCHOBE MOTHBALMM K
OOy4eHHI0O W TIO3HAHWUIO, BBIOOPY MPOPMIBHOIO 00pa3oBaHUS HA OCHOBE
UHPOpMAIlMU O CYLIECTBYIOIIUX Mpodeccusx M JMYHBIX NPO(HEeCcCHOHATBHBIX
MPEANOYTEHU, OCO3HAHHOMY IOCTPOCHUIO WHAMBUIAYAIbHONH 00pa3oBaTEIbHOU
TPACKTOPHUH C yUETOM YCTOWYMBBIX MTO3HABATEILHBIX HHTEPECOB;

4. popMHpOBaHNE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B 00pa30BaTENIbHOM,
OOILECTBEHHO TMOJE3HOM, y4eOHO-HCCIIEOBATENbCKOM, TBOPUYECKOW M APYTHX
BUJaX JESITEIbHOCTH;

5. (popMupoBaHME MOHUMAHMS IIEHHOCTH 30POBOTO M 0€30MacHOro odpasa
KU3HU; YCBOCHHE IMpaBWJI HHAMBUAYAJIBHOIO M KOJUIEKTHBHOTO O€30M1acHOTro
NOBEIEHUSI B YPE3BbIYAWHBIX CHUTYalUsX, YTPOXKAIOUIMX >XU3HU U 3]I0POBBIO
JIIOJICH;

6. dopmupoBaHre MO3HABATENHLHON U WH(MOPMAITMOHHON KYJIBTYPBI, B TOM
YHUCJIE€ Pa3BUTHE HABBIKOB CAMOCTOSTENbHON PAabOThI ¢ y4eOHBIMU TMOCOOUSMH,
KHUTaMH, JOCTYHHBIMH HWHCTPYMEHTaMM M  TEXHUYECKMMH  CpEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

/. popMupOBaHHE OCHOB IKOJIOTMYECKOTO CO3HAHUS HAa OCHOBE MPU3HAHUS
[IEHHOCTH XU3HU BO BCEX €¢ MPOSBICHHUAX W HEOOXOTUMOCTH OTBETCTBEHHOTO,
OEepeXXKHOTO OTHOILICHUS K OKpY>Kalollen cpene;

8. pa3BuUTHE TOTOBHOCTH K PEUICHUIO TBOPYECKUX 3a/1ad, YMEHHUS HaXOAUTh
aJIcKBaTHBIC CIOCOOBI TOBENCHUS W B3aMMOJCHCTBHS C MapTHEpaMU BO BpeMs
yueOHOM M BHEY4eOHOH NeATEeNbHOCTH, CIOCOOHOCTH OLEHUBATh MPOOJIEMHbIE
CUTyalldd U OIEpPaTHUBHO IMPUHUMATh OTBETCTBEHHBIC PEIICHUS B Pa3IUYHBIX
NPOAYKTUBHBIX BHUAAX JAEATeNbHOCTH (ydeOHas IOMCKOBO-HCCIIEI0BATENbCKas,
KITyOHas1, IPOEKTHAas, KPY>KKOBas U T. I1.)

MeranpeaMeTHbIMH pe3yJbTaTaMU OCBOEHUSI OCHOBHOM 00pa3oBaTeNbHON
IPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus SABIISIOTCS:

1. oBnazieHNe HAaBBIKAMH CaMOCTOSITEILHOTO MPUOOPETEHHsI HOBBIX 3HAHWH,
OpraHu3aluy yueOHOU JesTeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;

2. yMeHHe IUIaHUPOBAaTh MYTH JOCTIDKEHHUS IeJiel Ha  OCHOBE
CaMOCTOSITENIbHOTO AaHallu3a YCIOBUM M CPEACTB WX JOCTHXKEHUS, BBIACIATDH
aNbTepHATHBHBIE CHOCOOBI  JIOCTIDKEHHST 1€MW BBIOMpaTh  Haumbosee
s deKTUBHBIN CIOCO0, OCYIIECTBIIATH MO3HABATENbHYIO PEIIEKCHIO B OTHOILICHUN
ACHCTBUM MO  pElIeHHI0  Y4eOHbIX M TO3HABAaTENbHBIX  3ajad.



3. yMeHME MOHUMAaTh MPOOJEMY, CTAaBUTh BOIPOCHI, BBIIBUIaTh THIIOTE3Y,
JaBaTh ONpEAEIICHUE MOHIATUSIM, KIacCu(pUIIMpOBaTh, CTPYKTYPUPOBATh MaTepHall,
IIPOBOJIUTh  3KCHEPUMEHTHI,  ApryMEHTHUPOBATh  COOCTBEHHYIO  ITO3UILIHIO,
(GopMyTUpPOBATH BBHIBOJIBI U 3aKIIOUEHUS;

4. yMeHHE COOTHOCUTH CBOM JEHCTBUS C IUIAHHUPYEMBIMH pe3yJbTaTaMH,
OCYUIECTBJISATh KOHTPOJb CBOEW JESATENIBHOCTH B MPOLECCE JIOCTHKEHUS
pe3yJibTaTa, ONpeAeisATh CIocoObl AEMCTBUN B paMKax MPENIOKEHHBIX YCIOBUHN U
TpeOOBaHM, KOPPEKTUPOBATH CBOMU JAECUCTBUS B COOTBETCTBHM C HU3MEHSIOIIECHCA
CUTYyallUEH;

5. (popmupoBaHUE U Pa3BUTHE KOMIETEHTHOCTH B O0JACTU HCIOJIb30BAHUSA
MHCTPYMEHTOB U TEXHMYECKUX CpPEACTB HMH(POPMAIIMOHHBIX TEXHOJIOTUN
(KOMITBIOTEPOB M MPOTPAMMHOTO OOECHeYeHHUs) KaK MHCTPYMEHTaJIbHO OCHOBBI
pa3BUTHS KOMMYHHMKATUBHBIX U I[I03HABATENIbHBIX YHUBEPCAIBbHBIX YYEOHBIX
JIECTBUI;

6. yMeHue co3iaBaTh, IPUMEHATH U MPEoOPa30BBIBATH 3HAKH U CHUMBOJIBI,
MOJIEJIH U CXEMBI JJIsl peLIeHUs Y4eOHbIX U TIO3HABATENbHBIX 3a/1a4;

/. yMeHue H3BJIeKaTh MH()OPMALMIO U3 PA3NUYHBIX MUCTOUYHUKOB (BKIHOYAS
CpEeICTBA MAaccoBOM HH(MOpMAaLUM, KOMIIAKT-IUCKA Yy4yeOHOro Ha3HAYCHMS,
pecypcsl HTepHETa), CBOOOAHO MOJIB30BATHCS CHPABOYHOM JIMTEPATypOid, B TOM
YuUC/ie W Ha JJIEKTPOHHBIX HOCUTENSIX, COOIIOAaTh HOPMBI HMH(OPMALIMOHHOM
u3oUpamenbHOCmu, SMUKU;

8. yMmeHHe Ha TPaKTUKE TOJIH30BATHCS OCHOBHBIMH JIOTUYECKUMU
MpueMaMy, METOAaMH HaONIOACHUS, MOJEIUPOBaHUS, OOBACHEHMS, PELICHUS
npo0JieM, NPOrHO3UPOBAHUS U JIP.;

9. yMmeHHMe OpraHM3OBBIBAaTH CBOIO JKH3Hb B  COOTBETCTBUU C
MPEACTABICHUSIMU O 3I0pOBOM oOpa3ze KHU3HHM, NpaBax U O0OS3aHHOCTSIX
rpa)<1aHuHa, [ICHHOCTSX OBITUS, KyJIbTYpPhl U COLIMAJILHOTO B3aUMOJICHCTBUS;

10. ymeHue BBINOJHATH MO3HABATENIbHbIE U MPAKTUYECKUE 3aJlaHUs, B TOM
YHUCJIE IPOEKTHBIE;

11. yMeHue caMOCTOATEIBHO M apryMEHTHPOBAHHO OLICHUBATh CBOM
AeHCTBUSL M JEMCTBUS  OJAHOKJIACCHUKOB, COJAEpKAaTebHO  0OOCHOBBIBas
MPaBWIBHOCTh WJIM OIIMOOYHOCTH pe3yjbTaTa U CHocoba AeMCTBHS, aJAeKBATHO
OLICHWBAaTh  OOBEKTHBHYIO TPYIHOCTh Kak Mepy  (aKTUYECKOTrO WU
IOpeanojgaraeMoro pacxojila pecypcoB Ha peEIIeHHE 3aJadyd, a TakKkKe CBOU
BO3MOYHOCTH B IOCTHKEHUH 1IEJIM ONPEIETECHHOM CII0KHOCTH;

12. ymenue pabGotath B rpymnne — 3OPEKTUBHO COTPYIHUYATH H
B3aMMOJIEWCTBOBATh HA OCHOBE KOOpDJAWHAIMU PA3JIMYHBIX TO3UWIUN MpHU
BbIpA0OTKE OOILEr0 pEelIeHUsT B COBMECTHOM NEATENbHOCTH; CIylIaTh NMapTHEpa,
(bopMyIHpOBaTh U APryMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAaWBATh CBOIO
MO3ULIMI0 U KOOPAUHUPOBATH €€ C MO3ULHUH [MAPTHEPOB, B TOM YMCIIE B CHUTyallUu
CTOJIKHOBEHHS MHTEPECOB; MPOYKTUBHO pa3pemiaTh KOH(MINKTH HA OCHOBE ydeTa
MHTEPECOB M MO3ULUN BCEX €r0 yYaCTHUKOB, MOWCKA U OLIEHKU aJIbTEPHATUBHBIX
croco0oB pasperieHus KOH(JIMKTOB. [IpeameTHBIMU pe3ynbTaTa



IIpeaMeTHbIE pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

B pesynpTare wu3yueHuss y4eOHOTO MpeaMeTa «XUMHUsS» Ha YpOBHE
cpeaHero 0011ero o0pa3oBaHu:
Buvinyckuux na 6a3060Mm ypoeHe HAyYUmMCcsL:

. pacKpbIBaTh HA MPUMEpPaxX POJb XUMUHU B POPMUPOBAHUE
COBPEMEHHOW HAYYHOM KAPTHHBI MHpPAa M B IPAKTUYECKOU JEATEIBHOCTH
YEJIOBEKa,;

. JEMOHCTPHUPOBATh Ha IIPUMEPAX B3aAMMOCBSI3b MEKy XUMUEH 1
JIPYTUMU €CTECTBEHHBIMU HAyKaMU;

. pacKphIBaTh Ha MPUMEPAX MOJOKEHHUS TEOPUU XUMHUYECKOTO
ctpoenust A.M. bytneposa;

. noHumaTh ¢puzndeckuil cmeici [lepruoanyeckoro 3akona Jl. M.

MGHIIGJIGGB& 1 Ha €r0 OCHOBE OOBSICHATH 3aBUCUMOCTH CBOMCTB XMMHUYECKHX
JJIEMCHTOB U O6pa3OBaHHBIX HMH BCHICCTB OT JICKTPOHHOTI'O CTPOCHHUA aTOMOB,

. OOBSICHATH MPUYUHBI MHOTOOOpa3usi BEIIECTB HA OCHOBE 00IITHe
peACTaBICHUM 00 UX COCTaBe U CTPOCHUHU;
. MPUMEHSITh ITpaBUjia CUCTEMAaTUYECKOU MEXKTyHAPOHOU

HOMEHKJIATYphl KaK  CpPEACTBA PA3TMYCHUS U UICHTU(UKAITIN BEIIECTB 10 UX
COCTaBY U CTPOCHHIO;

. COCTaBJISITh MOJIEKYJISIPHBIC U CTPYKTYPHBIC (DOPMYJIIBI OPraHMIECKUX
BEIIECTB KaK HOCHTENEH HH(OpPMAITUU O CTPOCHHUH BEIIIECTBA, €T0 CBOMCTBAX U
MIPUHAIJICKHOCTH K OTPEICICHHOMY KJIaCCy COSINHEHUH;

. XapaKTEePU30BaTh OPraHMYECKHE BEIIECTBA TIO COCTaBY,
CTPOCHHWIO W  CBOWCTBaM, YCTaHABIWBATh MPUYMHHO-CICACTBEHHBIC CBS3H
MEXIy JIaHHBIMH XapaKTepUCTHUKAMH BEIIECTBA,;

. MPUBOJUTh TPUMEPHl XHMHYECKHUX PEaKIHH, PacKphIBAIOITUX
XapaKTepHbIE CBOMCTBA TUITUYHBIX MPEICTABUTENICH KJIACCOB OPTaHUYCCKHUX
BEILIECTB C IEJIbI0 UX UISHTU(PUKAIIMN U 0OBSICHEHUS 001aCTH IPUMEHCHHS;

. IIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHNS XUMHYECCKUX PEaKIIMi Ha
OCHOBE 3HAaHUH O TUIAX XUMHYECKOU CBSI3M B MOJIEKYJIAX PEareHTOB U UX
PEaKIMOHHON CITIOCOOHOCTH;

. WCITOJIB30BaTh 3HAHUS O COCTABE, CTPOCHUU M XUMHUYECKHUX

CBOMCTBAaX BEIIECTB Ui 0€30macHOr0  TNPUMEHEHUST B MPAKTHYECKOU
NEATENBHOCTH;

. MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HUCIOIb30BaHUSI MPOIYKTOB
nepepaboTKu HEPTU U MPUPOIHOTO raza, BHICOKOMOJEKYISPHBIX COCIMHEHUN
(monMuATUIIEHA, CHHTETUYECKOTO KayyyKa, alleTaTHOTO BOJIOKHA);

. MPOBOJIUTH OMBITHI MO PACTIO3HABAHUIO OPTraHUYECKUX BEIIECTB:
[JIMIEPUHA, YKCYCHOM KHMCIIOTBI, HEIPEAEIbHBIX KUPOB, TIIFOKO3bI, KpaxMalia,
OEJIKOB - B COCTaBE MUIIEBBIX MTPOIYKTOB U KOCMETUYECKUX CPEJICTB;

. BJIAJETh MPAaBUJIAMH U NIpUEMaMU O€30MacHOM paboThI €
XUMUYECKMMHU BEIIECTBAMU U JTAOOPATOPHBIM 000pYAOBaHUEM;

. YCTaHaBJIUBATh 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW PEAKIINU U



CMCIICHUA XUMHUUYECKOI'0O paBHOBCCHA OT Pa3JIMYHBIX (b&KTOpOB C OCJIbIO
OIIPCACIICHUA OIITUMAJIBHBIX YCHOBHfI MMPOTCKAHUA XUMHUUYCCKHX ITPOLCCCOB,

. IIPUBOJUTH NPUMEPHI TUAPOIN3A COJIEN B IIOBCEAHEBHON KU3HU
YEJI0BEKA;

. IPUBOJIUTH  NPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxkuui B IIPUPOJIE, MPOU3BOJICTBEHHBIX NPOLIECCAX U JKU3HEAEATEIBHOCTH
OpPraHU3MOB;

. IIPUBOJUTH NMPUMEPBI XUMUYECKUX PEAKLUN, PACKPBIBAKOIIINX
o01IMe XMMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJLIOB;

. IIPOBOIUTH PAcUeThl HA HAX0XKJIEHUE MOJIEKYIAPHOU (HOPMYITbI

YTJIEBOAOPOAA MO MPOIYKTaM CrOPaHUs U IO €r0 OTHOCUTENBHON MJIOTHOCTH U
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOASIINX B €r0 COCTaB;

. BJIAJETh MPaBUIIAMH 0€3011aCHOT0 0OpalIeHUs C €IKUMU, TOPIOYUMHU U
TOKCHUYHBIMH BEILIECTBAMU, CPEICTBAMH OBITOBOI XUMUU;

. OCYLIECTBJISITh TMOUCK XMMHYECKOW HMH(pOpMAIMU 10
Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (pOpMyJIaM BEILIECTB;

. KPUTUYECKH OLIEHUBATH U NHTEPIPETUPOBATH XUMUYECKYIO

nH(pOpMaIIUIO, COAEPKAIIYIOCS B COOOIICHUSX CPEICTB MacCcOBOM MH(opmaluuy,
pecypcax MHTepHETa, HAyYHO-TIOMYJISPHBIX CTaThIX C TOYKH 3pEHUS
€CTECTBEHHOHAYYHON KOPPEKTHOCTH B ILIEJSAX BBISIBICHUS OITMOOYHBIX CYXKICHHM
1 (hopMUpOBaHUS COOCTBEHHOH TTO3HITNH;

. MPEACTABIATh MYTH PEHICHUS TJI00adbHBIX MPOOJIeM, CTOSIINUX
nepe1 YeJI0BEUECTBOM: IKOJIOTHYECKUX, SJHEPTETUUECKUX, CHIPhEBBIX, U POJIb
XUMUU B PEIICHUH dTUX MPOOIIEM.

Buvinycknuk na 6a3080M ypoeHe NOay4um 603MONCHOCHb HAYUUMbCAL:
. WJUTIOCTPUPOBATH HA MTPUMEPAX CTAHOBJICHUE U 3BOJIFOLIMU

OpraHUYECKON XMMUU KakK HAayKd Ha Pa3IMYHbIX UICTOPUYECKUX  HTalax ee
pa3BUTHS;

. UCIIOJB30BaTh METOAbl HAYYHOTO TO3HAHUS TPU BBINOJHEHUH
MPOGKTOB W  y4eOHO- MCCIEAOBATENbCKUX 3a7ad M0 W3YyYEHUIO CBOWCTB,
CIOCOOOB MOJIYYCHUS U PACIIO3HABAHMS OPraHUYECKUX BEIIECTB;

. OOBSICHSITH IPUPOY U CIIOCOOBI 00OPa30BAHUS XMMUYECKOU CBSI3U:

KOBaJICHTHOU (MOJIAPHOM, HEMOJISPHOI ), HOHHOW, METAJUTMYECKOM, BOJOPOIHOM - C
I[EJIBI0 OTpe/ICICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

. YCTaHABJIMBATh TEHETHYECKYIO CBSI3b MEXK]y KJIaCCaMU OPTaHUYECKUX
BEILIECTB, JUIi OOOCHOBAaHUS NPUHIUNHAIBLHOM BO3MOXXHOCTH  TOJYYEHUS
OpTraHUYECKUX COCIMHEHUM 3aJaHHOTO COCTaBa U CTPOCHUS,

. yCTaHaBJIMBATh B3aUMOCBA3M MKy GaKTaMu U TEOpUEH, MPUUUHOM
U CINEJACTBMEM TIpU aHajgu3e MNpOoOJIEMHBIX CHUTyalud ©W O0OOCHOBaHUU
MIPUHUMAEMBIX PEIICHU HA OCHOBE XUMUYECKUX 3HAHUMU.

Buvinycknuk na yemnyonennom ypoeue Hayuumcs:



packpeIBaTh Ha MpUMEpPaxX poOJb XUMUU B (OPMHPOBAHWUA COBPEMEHHOU
HAay4YyHOU KapTUHBI MHpPAa W B TMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA,
B3aUMOCBSI3b MEXKy XUMHUEH U JPYTUMHU €CTECTBEHHBIMU HAyKaMU;
WJUTIOCTPUPOBATh Ha MpPUMEpPax CTAHOBJICHUE U DBOJIIOIUIO OPraHUYECKOU
XUMHUHU KaK HAyKW Ha Pa3JIMYHbIX KICTOPUUYECKUX ATAarlaxX €€ pa3BUTHS;
YCTaHABJIMBATh MPUYUMHHO-CJICICTBEHHbIE CBSI3U  MEXIYy  CTPOCHUEM
aTOMOB XUMHYECKUX DJIEMEHTOB M NEPUOJMYECKUM HM3MEHEHHEM CBOWCTB
XUMHYECKHX 3JIEMEHTOB U HUX COCAUHEHUNM B COOTBETCTBHU C IIOJIOKCHHEM
XUMUYECKHUX JIEMEHTOB B MEPUOJUYECKON CUCTEME;

aHAJIM3UPOBATh COCTaB, CTPOCHUE U CBOMCTBA BEIIECTB, MIPUMEHSS MOJIOKEHUS
OCHOBHBIX XMMHYECKUX TEOPUN: XUMHYECKOTO CTPOCHHSI OpPTraHUYECKUX
coenuHenuid A.M. bytiepoBa, cTpoeHHMs aromMa, XHUMHYECKOW CBS3H,
ANEKTPOIUTUYECKON JTHUCCOLMAIIMM KHUCIOT M OCHOBAaHUM; yCTaHABIIUBATh
MPUYMHHO-CJICACTBEHHBIC CBSI3M MEXKJy CBONCTBAMM BEIIECTBA M  €T0
COCTaBOM U CTPOCHUEM,;

MPUMEHSTh MPaBUjia CUCTEMATHYECKON MEXIYyHApOJHON HOMEHKIIATYPhI Kak
CpEeACTBAa pa3IMYCHUsT M HUJICHTU(PUKAIIMKU BEHIECTB IO HX COCTaBy U
CTPOCHHUIO;

COCTaBJIATh MOJICKYJIIPHBIC W CTPYKTYpHBIC (OPMYJIbI HEOPTaHWMYECKUX U
OpraHUYECKUX BEIIECTB KaK HOCHTENIEeH MH(OpMaIMK O CTPOCHHH BEIIECCTBA,
€ro CBOMCTBAx U MPUHAJJICKHOCTH K ONPEACICHHOMY KJIacCy COCIMHEHUN;
OOBACHATH MPUPOAY M CIOCOOBI O0pa3oBaHUs XMMHYECKOM CBA3M:
KOBAJICHTHOW  (MOJISIpHOM,  HEMOJSPHOW),  HOHHOM,  METaJJIMYeCKOH,
BOJIOPOJTHOM - C IIEJIbIO OMPEEICHUS XUMUUECKON aKTUBHOCTH BEILIECTB;
XapaKTEePU30BaTh buzudeckue CBOICTBA HEOPraHUYECKUX u
OpTraHUYECKUX BEIIECTB M YCTAHABIUBATh 3aBUCHUMOCTh (DH3UYECKUX CBOMCTB
BEILIECTB OT TUIA KPUCTAJUTMYECKON PEIICTKH;

XapaKTepru30BaTh 3aKOHOMEPHOCTH B HW3MEHEHMM XHMHYECKHX CBOWMCTB
IPOCTBIX BEIIECTB, BOJOPOAHBIX COCIMHEHUHN, BBICIIMX OKCHUIOB H
TUJPOKCHUIOB,;

MPUBOAUTH TPUMEPHI XUMHAYCCKHX peaKIuii, PaCKpBIBAIOIINX
XapaKTepHblEe XHUMHUYECKHE CBONCTBA HEOPraHWYECKUMX W OPTraHHYECKUX
BEIIIECTB M3YYCHHBIX KJIACCOB C IENBI0 MX HACHTH(PUKAIHMHA U OOBSICHEHUS
00J1acTh MPUMEHEHUS,

ONpPEAEATh MEXAaHU3M  PEaKIUU B 3aBUCHUMOCTH OT  YCJIOBUH
MPOBEICHUA PEAKIMU W TPOTHO3UPOBATH BO3MOXXHOCTh IMPOTEKAHUS



XUMUYECKUX PEaKUWid Ha OCHOBE THUINA XUMHYECKOW CBA3M U AKTUBHOCTH
pEareHToB;

yCTaHABJIMBATh 3aBUCUMOCTh PEAKIIMOHHONW CIOCOOHOCTH OPraHUYeCKHUX
COEIMHEHUI OT XapakTepa B3aMMHOTO BIUSHUSA aTOMOB B MOJIEKYJIaX C IEJIbIO
IIPOTHO3UPOBAHUS IPOIYKTOB PEAKIUY;

yCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEAKIMU U CMEIIEHUs
XUMHUYECKOTO PaBHOBECHUS OT PA3IWYHBIX (PAKTOPOB C IIENBIO OIMpEAeTICHHS
ONTUMAJIbHBIX YCIOBUH MPOTEKAHUS XUMUYECKHUX MTPOIIECCOB;

yCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXAY KilaccaMd HEOPraHWYeCKHUX U
OpPraHUYECKUX BEIECTB A1 OOOCHOBAaHUS MPUHLMIINAIBHON BO3MOKHOCTU
MOJIYYeHUS] HEOPraHMYECKMX U OPraHMYeCKUX COEIMHEHHHA 3alaHHOTO
COCTaBa U CTPOECHUS;

noa0MpaTh peareHThbl, YCIOBUS M  ONPEAENATh NPOAYKTHl peakuui,
MO3BOJISIIOIIMX pPEaTU30BaTh J1a0OpAaTOPHbIE U MPOMBIIIJICHHBIE CIIOCOOBI
MOJIYYEeHUS] BaKHEHIIINX HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;
ONpENENATh XapaKTep Cpelbl B pe3yibTaTe THAPOJIM3a HEOPraHUYECKUX U
OpraHUYEeCKUX BEIIECTB M MPUBOAUTH MPUMEPHI THUIPOJU3Aa BELIECTB B

HOBCGI{HGBHOI;'I JKHU3HHN YCJIOBCKA, OMOJIOrMYeCKUX OOMEHHBIX nmponeccax Hu

MIPOMBIIICHHOCTH;

MIPUBOJIUTH MIPUMEPHI OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pPeaKIui
B MPUPOJIe, MPOU3BOACTBEHHBIX MPOIECCAX M KU3HEACSITEILHOCTU
OPTaHU3MOB;

00OCHOBBIBaTh ~ NPAKTUYECKOE  HCMOJIH30BAHME  HEOPTaHUYECKHX U
OpraHUYECKUX BEIIECTB M UX PEAKIIUN B MPOMBIIIJICHHOCTH U OBITY;
BBITIOJIHATh XUMHWYECKHH SKCIEPUMEHT 110 PACIO3HABAHUIO W TOTYUCHHUIO
HEOPTaHWYECKUX M OPTraHWYECKUX BEIIECTB, OTHOCAIIUXCS K Pa3IUIHBIM
KJlaccaM COEAMHEHUH, B COOTBETCTBUH C MPABHJIAMH M TIPUEMaMH O€30TIaCHOU
paboOThI C XUMUYECKUMH BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM;

+  TIPOBOAHWTH PAacueThl HA OCHOBE XUMHUYCCKUX (OPMYJIT W ypaBHEHUU
peakinii: HaXOXKIACHUE MOJICKYJIIPHON (DOPMYJITBI OPTaHUYECKOTO BEIIECTBA T10
€ro TJIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIIUX B €r0 COCTaB, WIIN
M0 TPOIYKTAaM CTOPAaHMs; PacyeThl MAacCOBOW JONHM (MAacChl) XHMHUUYECKOTO
COCIMHEHUsS B CMECH; pacyeThl Macchl (0Obema, KOJIMYECTBAa BEIIECTBA)
MPOIYKTOB PEaKIMH, €CIW OJHO W3 BEIIeCTB JaHO B W30BITKE (MMEET
NPUMECH); pacdyeTbl MacCOBOW WM OOBEMHOW MJOJMM BBIXOAA MPOIYKTa
peaKkuu OT TEOPETUYECKH BO3MOXKHOTO; pacyeThl TEIuIoBOro 3ddexTa
peakiuu; pacueTbl 00bEMHBIX OTHOIICHUN T'a30B MPU XUMHUYECKUX PEaAKIIHSIX;



pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA pPEaKIMH, €CIIU
OJIHO M3 BEIIECTB JIAHO B BHUJE PACTBOpPA C ONPEIACICHHOW MacCOBOM JOJEU
PacTBOPEHHOTO BEIIECTBA;

UCIIOJIb30BaTh METO/Ibl HAYYHOTO TMO3HAHUS: aHAJIN3, CUHTE3, MOJIETUPOBAHHE
XUMHUYECKUX TPOLECCOB M  SBICHUM - TpU  pEUIeHHH  y4eOHO-
UCCJIEIOBATENBCKUX 3aJlay MO W3YYEHHUIO CBOMCTB, CIIOCOOOB MOJY4YEHUS U
pacno3HaBaHMsI OPraHUYECKUX BEILECTB;

BJIAQJETh MpaBUjaMu O€30MaCHOr0 OOpallleHHs C E€IKHUMH, TOPHYUMHU U
TOKCHUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

OCYIIECTBJISATh  MOUCK  XUMHUYECKOM  MHGOpMAIMM 1O  Ha3BaHUSAM,
uAeHTU(UKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

KPUTUYECKA OIICHWUBATh W HMHTEPIPETUPOBATh XUMHUUYECKYIO HH(OPMAIIHIO,
coJiepKallytocss B COOOLICHUSIX CPEACTB MaccoBOW HMH(OpMaIMH, pecypcax
WuTepHera, HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3peHus
€CTECTBEHHOHAYYHON KOPPEKTHOCTH B IENAX BBISBICHUS OUIMOOYHBIX
CyXJieHu# u (hopMUpOBaHUS COOCTBEHHOMN MO3UIINY;

yCTaHABJIMBATh B3aUMOCBS3M MEXay (akTaMu W Teopued, NPUUYUHOW U
CIENICTBHEM TP aHaiu3e TNPOOJIEMHBIX CUTyallui ©u O0OOCHOBaHUH
MIPUHUMAEMBIX PEIICHUN Ha OCHOBE XMMHUYECKUX 3HAHUI;

MPEACTABIATh NYTH pEUIEHUS IJI00ANbHBIX NPOOJIeM, CTOAIIMX Nepen
YeJIOBEUECTBOM, W TICPCIICKTUBHBIX HANPABICHUN PA3BUTHS XHUMHYECCKUX
TEXHOJIOTUWA, B TOM YHCIIE TEXHOJOTUNA COBPEMEHHBIX MAaTEpPHAIOB C
pa3MuHON  (DYHKIIMOHATBLHOCTHIO, BO300HOBIISIEMBIX HCTOYHUKOB CBIPHSI,
nepepadoTKU U YTUITU3AIMH MPOMBIIIJICHHBIX U OBITOBBIX OTXO/OB.
Buvinyckuux na yenybieHHom yposHe noayuum 603MONCHOCHb HAYUUMbCAL:
dbopMmynupoBaTh  IIedb  WCCIEIOBAHUS,  BBIIBHUTaTb W MPOBEPSTH
AKCIIEPUMEHTAJILHO TUMOTE3bl O XUMHUUYECKUX CBOMCTBaX BEUIECTB HA OCHOBE
UX COCTaBa U CTPOEHUS, UX CITIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKIINH, O
XapaKTepe U MPOIYKTaX Pa3IMYHBIX XUMUYCCKUX PEAKIINN;

CaMOCTOSITENIbHO TUIAaHUPOBATh M MPOBOJAUTH XUMHUYECKHUE HKCIIEPUMEHTHI C
coOJro/IeHneM TpaBuil 0€30MacHO padOThl C BEIIECTBAMH U JIA0OPATOPHBIM
000pyI0BaHUEM;

WHTEPIPETUPOBATH JTAHHBIE O COCTaBE M CTPOCHHH BEIIECTB, MOJYYCHHBIC C
MOMOIIBIO0 COBPEMEHHBIX (PU3NKO-XUMHUYECKUX METO/IOB;

ONMKCHIBATH COCTOSTHUE JJIGKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBaHTOBO- MEXaHUYECKHX MPEICTABICHUI O CTPOCHUH aToMa Jjisi 00BbSICHEHUS

PE3YIbTATOB CIICKTPAJIbHOI'O aHaJIn3a BCIIICCTB,



+  XapaKTepU30BaTh POJIb a30TOCOJAEPKAIINX I€TEPOIUKINUECKUX COEAMHEHUN U
HYKJIEMHOBBIX KUCIIOT KaK BAXKHEUIIINX OMOJIOTHYECKH aKTUBHBIX BEIECTB;

+ TMPOTHO3UPOBATH BO3MOYKHOCTh MPOTEKaHUS OKHUCJIUTENHHO-
BOCCTAHOBUTEJIbHBIX ~ PEaKUUi, JexallMX B OCHOBE NPHUPOAHBIX U
MIPOU3BOJICTBEHHBIX MPOIIECCOB.

Conep:xkanue y4yeOHOro mpegMera
Oprannyeckasi XumMus
Tema 1. TeopeTnueckne OCHOBbI Oprannyeckoii xummm (4 yaca).

®opMHUpOBaHUE OPTAHMYECKON XUMUH Kak Hayku. OpraHn4eckue BelecTna.
[IpeameTt oprannueckoit xuMuu. OCOOEHHOCTH CTPOEHHUSI U CBOMCTB OPTraHUYECKUX
COCIMHEHUN. 3HAYEHUE W POJIb OPTaHUYECKON XMMHHM B CUCTEME €CTECTBEHHBIX
HayK M B KU3HM oOuiecTBa. Teopus CTPOEHUsI OpraHMYECKHX coeluHeHuid A.M.
ByrtnepoBa. OcHOBHbIE TMOJOXKEHUsT Teopun cTpoeHuss A.M.bytieposa.
Yraepoaneii ckener. Papukansl. DyHKIMOHANBHBIE Ipynnbl. ['omonorunueckuit
pan. I'omonoru. UM3omepuss u ee BuAbl. XUMHUYECKOE CTPOCHUE U CBOMCTBA
OpraHUYECKUX BEIIECTB. 3HAYECHHE TEOPUU CTPOEHUS OPraHUYECKHX COCTUHEHHIA.
DJIEKTpOHHAsT NPUPOJA XUMUYECKHX CBSI3€Ml B OPraHUYECKUX COEOUHEHHUSX.
DOneKkTpoHHOE 00s1ako, WX (OPMBI. DJIEKTPOHHBIE U JIIEKTPOHHO-TpaduyuecKue
dbopMynbl atroMa yriiepoJa B HOPMAJIbHOM U BO30YXKJIEHHOM COCTOSIHUSIX.
Banentneie cocTtosiHusa atoma yriepona. KoBaneHTHas CBA3b U €€ pa3HOBUIHOCTH.
Bonoponnas cBsa3b. CrnocoObl pa3pbhiBa CBsI3€H B MOJIEKYJIaX OPraHUYECKHUX
BemiecTB.  Onektpoduibl.  Hykneodbunsl.  Knaccudukanus  opraHuYeCcKUX
COEIMHEHU.

JdemMoHCcTpanum:
1. Komnekiusi opraHu4eCKUX BEIIECTB, MATEPUATIOB U U3JIEIHUIN U3 HUX.

2. Mopaenu MOJIEKyJI METaHa, METaHOJIa, alleTUIICHA, dTUJICHA B OCH30J1a.

3. PacTBOpUMOCTh ~ OpraHMYECKMX BEHIECTB B BOAE W  HEBOJHBIX
pacTBOPUTEISX.
4. IInaBnenue, 0OyriIMBaHUE U TOPEHUE OPTAaHUYECKUX BEILIECTR.

YraeBoaopoasl

Tema 2. TlpenenbHbie yrieBogopoabl (ajJKkanbl) (3 yaca)
Tema 3. HenpenebHble YI1€eBOAOPOabI (S yaca)

Tema 4. Apomatuueckue yriaesoaopoasl (1 yaca)
Tema 5. IlpupoaHbie HCTOYHUKH YIi1eBOA0pPoa0B (1 yaca)

AJkaHbl. OJEKTPOHHOE MW NPOCTPAHCTBEHHOE CTPOEHUE  AJKAHOB.
["'omonoruyeckuit psin, obuiast popmyna ankaHoB. CTpoeHHE MOJIEKYJIbl METaHa U
Opyrux ankaHoB. M3omepus ankaHoB. PrU3nMYECKHe CBOMCTBA, aJKAHBI B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA: PEAKUMU 3aMEUIeHUs (Ha IMpUMEpEe TaJlOreHUPOBAHMS
AJIKAHOB), TOPEHUE, TEPMHYECKOE pa3JIOKEHUE U H30MEpHU3alUsl aJIKaHOB.
[lomyuyeHne W TpPUMEHEHHE AaNKaHOB, MPOMBIIUIEHHBIE CIOCOOBI MOJYYEHUS:



KPEKHHT aJIKaHOB, ()pakiMmOHHAas neperonka Hedtu. [loHsATHe 0 HUKIOATKaHAX, UX
HOMEHKJIaTypa, CTPOCHHUE, CBOMCTBA.

AJKeHbl. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE  AJKEHOB.
I'omonornuecknii psaa. Homenknarypa. M3omepust: yriaepoaHON LENH, TOJI0KEHUS
KPaTHOW CBSI3M, LHC-, TpaHC-U30MepUs. XUMHUUYECKHME CBOMCTBA: PEAKLIHH
OKHUCJEHHUS (TOJTHOE OKHCIEHHE — TOpPEHHE B KHUCJIOPOJE, HEMOJHOE — IOA
JNEUCTBUEM OKHUCIUTEJIEH, HampuMmep, IMEepMaHraHatra Kajus), HPUCOCAUHEHUS
(rumpupoBaHMe, TaJIOTCHUPOBAHWE, THUJpaTalusi, TUIPOraIOreHUPOBAHUE),
nonumepusanuu. [Ipasuno MapkoBHukoBa. [lonydeHne u IpuMEHEHNE AJIKEHOB.

AJIKMHBI. ODJIEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHHE AalETHIICHA.
I'omosorn u um3omepsl. HomeHknatypa ankuHOB. DPU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Peakuun npucoenuuenus u 3amenienus. [lonyuenue. [Ilpumenenue.

AJIKaJIMeHbl: CTPOCHUE MOJIEKYJI, U30MEpHUs U HOMEHKIIATypa, PU3NIECKUe U
XMMHUYECKHE CBOMCTBA. [IpUpOAHBIA M CUHTETHYECKUH KaydyKH, pPE3UHA.
[lonydeHne U IpUMEHEHNE AJIKAUEHOB.

ApomaTtnyeckue YIIEBOAOPOIbI (apensr). DNEKTPOHHOE u
MIPOCTPAHCTBEHHOE CTpoeHHe OeH3ona. M3omepus nu HoMeHkinarypa. Ousnyeckue
Y XMMUYEeCKHe cBOMcTBa OeH3oma. ['omosoru 6en3ona. OcCOOEHHOCTH XUMHUYECKHUX
CBOMCTB TOMOJIOTOB O€H301a Ha NpuMepe Toiyosia. ['eHeTudeckass CBS3b
apOMaTUYECKHUX YIIIEBOJOPOAOB C IPYTUMU KJIACCAMU YTIIEBOJIOPOIOB.

IIpvponHble WCTOYHMKH yriIeBOAOponoB. [Ipuponssiii ra3. IlomyTHbie
HedTanpie ra3pl. HedTh u Hedrenponyktbl. ®dusnueckue cpoiictBa. CriocoOb
nepepabotku HedTu. Ileperonka. KpekuHr TepMUYECKMA W KaTaJIUTHYCCKHUH.
Koxkcoxummueckoe nmponu3BoACTBO.

['eHeTnueckas CBSA3b MEXKIY KJIaCCaMU OPTAHUYECKUX COEIMHEHUN.

BeinonHeHne  yrmpaxxHEHUW 10 M3TOTOBICHUIO  MOJENIEHM  MOJIEKYII,
BBITIOJIHEHUE TECTOB.
PacuerHble 321a4M:

1. HaxoxaeHue MONeKyIsipHOM (hOpPMYJIbI OPTaHUYECKOTO COSAUHEHUS IO
Macce (00beMy) MPOTYKTOB CTOPAHMUS.
2. Haxoxnenne MonekyIsipHOr (DOpMYJITbI BEIIECTBA IO €T0 OTHOCUTEIILHOMN
IJIOTHOCTH U MAaCCOBOM JI0JI€ 3JIEMEHTOB B COEIMHEHUSX.
JdemMoHcTpanuu:

5. B3pbIB cMecH BO3yXa C METAHOM.

6. OTHoIeHUe aTKaHOB K PaCTBOpaM IEpMaHraHaTa Kajus, IMeI0ueH,
KHCJIOT ¥ K OpOMHO# BOJIE.
7. [lomy4yenue areTuieHa KapOUIHBIM CIIOCOOOM.

8. BzaumopeiicTBue aneTuieHa € pacTBOPOM TNI€pMaHTraHata Kajausi M
OpOMHOI BOJIOH.

9. N'openue anerusieHa.

10. PaznokeHue Kkaydyyka [pU HarpeBaHMM M MCHBITAHUS MPOIYKTOB
HarpeBaHusl.

11. Benson — Kak pacTBOpUTENb, TOPEHUE OEH30Ia.

12. OtHomenue 6eH307a K pacTBOPY MepMaHTraHaTta Kajus 1 OpOMHOI BOJE.

13. Okucnenue Tosryoa.



JlaGopaTopHbIe ONBITHI:

1. U3roroBieHue MO,ZIGJIefI YIJICBOAOPOOOB U UX I'aJIOTCHOIIPOMU3BOIHBIX.

2. O3HaKOMIICHHE C 00pa3IaMu IPOIYKTOB HedTernepepaboTKH.
IIpakTHyeckas padora:

1. [Tomydenue sTunEHa U U3yYEHNUE €TO CBOMCTB.
Kuciaopoaocoaep:xamue oprannyeckue coeAuHeHus

Tema 6.Cnuptbl u deHoubl (4 yaca)

OaHOaTOMHBIE NpENeNbHbIE CIUPThI. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS
MOJIEKYJI CHUPTOB, (pyHKLIMOHANIBHAsA Tpynna. CocTaB U KilacCU(PUKAIMS CIIUPTOB.
MexMoneKyIipHass  BOJOpPOAHAs CBA3b. Du3nueckue CBOWCTBA  CIUPTOB.
N3omepusa (MOJOKEHHUS] TUAPOKCHIBHBIX TPYII, MEXKKIACCOBAsI, «YIJIEPOAHOIO
CKEJleTa») M HOMEHKIAaTypa. XUMUYECKHE CBOICTBAa CIHPTOB, OOYCIOBJIECHHBIE
HaJIMYMEM B MOJIEKYJAaX TUAPOKCOTPYII:  OOpa3oBaHHE  AJIKOIOJISATOB,

B3aMMO/JICHCTBUE raJoreHOBOJIOPOIaMH, MEKMOJIEKYJIISIPHAs 151
BHYTPHUMOJIEKYJISIpHAs JeruipaTanus, aTepuPUKaLus, OKHCJICHHE 151
JErHIpUPOBAHUE CIIUPTOB.

CpoiictTBa  MeraHona  (3TaHoya), MOJy4eHHE UM  I[PUMEHEHHUE.

DH3MOJIOTHYECKOE JIEMCTBUE CIIUPTOB HAa OPTaHU3M 4eJIOBEKa. AJIKOTOJIM3M U €ro
nocieacTsus. [IpodunakTruka ankorojansma.

I'eneTnyeckas CBSI3b OJHOATOMHBIX  MPEIEIIbHBIX CIIUPTOB C
YIJIEBOJOPOIAMU.

MuoroatomMubie cnupThl. OCOOCHHOCTH CBOMCTB MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakiysi HA MHOTOAQTOMHBIE€ CIUPTHI. BakHEHIINE MPEICTaBUTENN
MHOTOATOMHBIX CIUPTOB - 3TWJICHTJIMKOJIb, TIUIepuH. CBOMCTBa, IPUMEHEHHUE.

®enonbl. CtpoeHue MoJiekysbl (eHona. B3aumHoe BiMsSHUE aTOMOB B
MOJIEKYJIE Ha MpUMEpPE MOJEKYJbl (peHosa. PU3N4ecKue CBOWCTBA U IMOJTyUYCHHE.
XuMHUYecKre cBoWCTBa (peHosa Kak (PyHKIMs ero cTpoeHus. Pemenne pacueTHbIX
3a71a4. BeI4rcCieHns 110 TEpPMOXUMUYECKUM YPABHECHUSIM.

PacueTHble 3a1a4M;

PacueTsl MO XUMHYECKMM YpPaBHEHUSM MpPH YCIOBHHM, 4YTO OJHO W3
pearupyronux BEMIeCTB 1aHO B U30BITKE.

JdemMoHcTpanuu:
14. BaumoseiictBue GeHosia ¢ OpOMHOI BOJION M pacTBOPOM THIPOKCHAA
HATpUSL.

JladopaTopHbIE ONBITHLI:

3. PacTBOpeHue rimieprHa B BOJIE.

4. BzaumoneiicTBue riunepuna ¢ ruapokcugom meau (I1) (kauectBeHHas
peakius HAa MHOTOATOMHBIE CITUPTHI).
Tema 7. Aabaeruabl, KeTOHbl, KApOOHOBbIE KHCJOTHI (4

yaca)

Anpnerunsl. CTpoeHHE MOJIEKYJT allbJIETHI0OB, MOJIEKYJbl (hopMasbaeruia.
Oco0eHHOCTH CTpOeHUs KapOOHWJIBHOW rpymnmbl. M3oMepus U HOMEHKIATypa.
dusuyeckue CBOMCTBA albJACTHJIOB. XHMHYECKME CBOWMCTBA  aJIbJICTUJIOB,
00yCIOBJIEHHBIE HAJTMYUEM B MOJIEKYJI€ KapOOHUJIBLHOMN TPYIIIBI — THAPUPOBAHUE,



OKHCJIEHME aMMHUaYHbIMH pacTBopamu okcupaa cepebpa (II) u rugpokcuma menu



(II). ®opmanpaerua u aneranbAErua: NOIyYeHUE U IpuMeHeHne. KauecTBeHHbIe
peakuuu Ha anpaeruabl. [loBTOpeHHME peakiuM NOJUKOHAEHCAUuu (eHosa ¢
(bopMaTbIEeTHIOM.

AueToH — npeacTaBuTeNb KETOHOB. OCOOEHHOCTH CTPOCHHSI U XUMUYECKUX
CBOWCTB KE€TOHOB. [ IpuMenenue.

OZHOOCHOBHBIE Mpe/ieabHble KapOOHOBbIE KUCHOTHI. CTpOEHHE MOJIEKYII
KapOOHOBBIX KUCJIOT U KapOOKcUiIbHOU rpynmnsl. Knaccudukanus 1 HOMEHKIIaTypa
KapOOHOBBIX KHCJIOT. @PuU3nMdyecKkue CBOWCTBA KapOOHOBBIX KHCIOT U HX
3aBUCHUMOCTb OT CTpOE€HHsS MoJieKyd. OOmue CBOMCTBa HEOPraHWUYECKUX U
OpraHUYeCKUX KHUCJIOT. BimsHME yIriIeBOJOPOAHOIO pajMKaza Ha CHILY
KapOOHOBOM KHCIOTHI. Peakius »TepuuKanuy, YCIOBUS €€ MPOBEACHUS.
[lonyyenue KapOOHOBBIX KHCIOT U mpuMeHeHue. Kparkue cBeneHus o
HEIpEeIeNIbHBIX KapOOHOBBIX KUCIOTaX. I'eHeTnyeckas cBsi3b KAPOOHOBBIX KUCIOT
C JApYrMMH KJacCaMH OpraHMYeCKUX coequHeHui. KapOoHOBBIE KHCIOTHI B
npupoze. buonorudeckas poiab KapOOHOBBIX KUCIIOT.

PacuerHble 3a/1a4Mm:

Omnpenenenrue MaccoBOM WM 00bEMHOM JOJU BBIXOJa MPOAYKTA PEAKIIUH OT
TEOPETUUECKH BO3MOMKHOTO.
JdemMoHcTpanuu:
15. BzaumopeiicTBIE ajibIeTH/la C aMMUAYHBIM pacTBOPOM OKCHa cepedpa

(I) u rugpoxcuna menu (II).

16. PacTBOpeHuE B alleTOHE PA3IMYHBIX OPTaHUYECKUX BEIECTB.
JlaGopaTopHbIe ONBITHI:
5. [TomydyeHue 3TaHANIT OKUCICHUEM dTaHOJIA.

6.0OxucneHne MeTaHans (dTaHajls) aMMHAYHBIM PAaCTBOPOM OKCHa cepedpa
(.
7. Oxucnenue metanans (3tanans) ruapokcuaom meau (11).

IIpakTHyeckasi padora: 2. PenieHre SKCIepUMEHTANIbHBIX 3a7ad  Ha
pacrio3HaBaHHE OPraHUYECKUX BEIICCTB.

Tema 8. Cinoxublie 3QPUPHI U KUPHI. YTJI€BOIbI. (S 4acoB)

Cnoxnble 3dupsl. CTpoeHue cioxHbiXx 3¢upoB. CBOWCTBa, MOTy4YEHUE,
npumeHenue. M3omepus  cioxHBIX  3(huUpoB  (YrIEpoOJHOTO  CKeleTra U
MexkiaccoBas). Homenkimatypa cioxHbIXx 3¢upoB. OOpaTUMOCTh peaKIHNH
srepudukanmu. ['maponns cinoxHbix 23¢upoB. PaBHOBecHe peakiuu sTepuduKranum
— TUJIPOJIN3a, (PaKTOPHI, BIMSIONIUE HA HETO.

Kupwl. Kupbl — croxubie 3GUPHl TAUIEPUHA W KApOOHOBBIX KHCIIOT.
CocraB U cTpoeHHe MOJEKyN *)upoB. Kiaccudukamuss 1 HOMEHKJIATypa >KUPOB.
OMBUICHHE KUPOB, TIOJyYCHHE MbUTA. | HIpUpOBaHKUE KUAKUX KUPOB. MaprapuH.
XKupsi B npupoje. [Ipumenenue. buonorudeckas GyHKIMS )KUPOB.

Moromne cpeactBa. Ilonstme Mpuia 1 CMC, 0OBSICHEHHME HX MOIOIIHX
cBOMCTB (B cpaBHeHuu). [IpaBmma Oe3omacHoro oOpalieHuss CO CpeacTBaMu
OBITOBOM XUMHUH.

Mono-, nu-, mnonucaxapunbl. IlperncraBurenu Kaxaod  TPYIIBI.

buonoruueckas pons yriesoaos. VX 3HaueHue B )KM3HH Y€IOBEKa U OOIIECTBA.

Monocaxapuabl. ['moko3za. CrpoeHue mosekynbl. OnTtuueckas (3epkaibHas)




nzoMepus. Pusznyeckne M XMMHYECKHE CBOMCTBA IUIIOKO3bl. PaBHOBecue B
pacTBOpE TJIFOKO3bl. 3aBUCHMOCTb XHMHYECKHX CBOMCTB TJIFOKO3bI OT CTPOCHHS
MOJIEKYJBl. B3anmonencTere ruApOKCUAOM MEAU IIPU KOMHATHOM TEMIIEPATYPE U
IpU  HArpeBaHuu, OJTepuuKaims, peakus  «CepeOpsHOro  3epKayiay,
rupupoBanue. Peakuun OpOXEHHUS TIIIOKO3BI: CIHUPTOBOTO M MOJIOYHOKHUCIIOTO.
I'moko3a B mpupoae. buomornueckass posb IOKO3bl. [IpumeHeHne riroKo3bl Ha
OCHOBE €€ CBOWCTB. PpyKTO3a KaKk H30Mep TJ0Ko3bl. CpaBHEHHE CTpOEHUE
MOJIEKYJ ¥ XUMHUYECKHMX CBOWCTB TJIOKO3bI U (pykTo3pl. DpykTo3a u ee
ounonoruueckas poib. [[puMeHeHne riroKko3b6l U GPYKTO3bI.

Mucaxapunel. Caxapos3a. Crpoenue aucaxapuaoB. BoccranasiuBaromme u
HEBOCCTaHaBIIMBaroIIMe aucaxapupl. Caxaposa, JIakTo3a, MaJIbT03a, UX CTPOCHHE
u Ouonormyeckas poib. ['maponu3 nucaxapuaos. lIpoMebluieHHOE MOTy4YeHUE
caxapo3bl U3 MPUPOJHOTrO ChIpbs. [IpuMeHeHue aucaxapuaos.

Ilonucaxapuapl. Kpaxman u LEUII0J03a — NPEACTABUTENN ITPUPOIHBIX
nosmMepoB. CpaBHMTENIbHAsE XapaKTEpUCTUKA. Peaknus NOJMKOHIEHCALUU.
Puznyeckre 1 XUMHUYECKHE CBOMCTBA NOJIMCaxapuaoB. [ aponns noaucaxapuios.
KauecTtBeHHas peakuus Ha Kpaxmasl. HaxoxaeHue nmoimucaxapuios B IPUPOJE, UX
ouonoruueckass poib. [Ipumenenue. IloHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX.
B3aumoneicTBue 1eUI0I03bl C HEOPraHUYECKUMH U KapOOHOBBIMHM KHCIIOTAMH.
AneraTHOE BOJIOKHO.

JlaGopaTopHbIe ONBITHI:

8.  PacTBOpMMOCTH KHpPOB, [OKA3aTeIbCTBO HMX  HEMPEICIBHOTO
XapakTepa, OMBIJICHHUE KUPOB.
Q. CpaBHenue cBoiicTB Mbl1a 1 CMC.

10.  3HakoMcCTBO ¢ 00pa3aMu MOIOITUX CpeICcTB. M3ydeHne ux cocraBa u
WHCTPYKITUH TI0 PUMEHEHUTO.

11. B3saumopgeiicTBue Imoko3bl co ruapokcuom meau (II) mpu oOpIuHbBIX
YCIIOBHSIX U TIPH HAarPEBAaHHH.

12. B3auMoAEWCTBHE TJIIOKO3BI C aMMHA4YHBIM PAcTBOPOM OKCHJIA
cepeopa (1).

13.  BzaumopeiicTBHE caxapo3bl C THAPOKCUIOM KaJIbIIHSL.

14.  BzaumopeiicTBHE Kpaxmaia C HOJIOM.

15. T'unpponu3 kpaxmarna.

16. OsznHakomiieHHe ¢ 0Opa3llaMd MPUPOAHBIX M HUCKYCCTBEHHBIX
BOJIOKOH.

IIpakTHuyeckas padora:

3. PelreHre sKciepuMEHTANIBHBIX 3a/1a4 Ha MOJyY€HHE U PACIIO3HABAHKE

OpraHUYeCKUX BEIIECTB
Tema 9. A30TOCoaep:Kalue OPraHNYecKue

coennHenns (3uaca) AMMHBI 1 AMHHOKHCJIOTHI.

Amubbl. OnpeneneHue amuHOB. (CTpoeHHME MOJIEKYJl. AMHUHOTPYIIIA.
Knaccudukanus, nzomepust 1 HOMEHKJIAaTypa aMUHOB. Pu3nyecKkrue 1 XUMHUUECKHE
cBoiictBa. Anudarnyeckue amuHbl. AHWIMH. CTpOEHHE MOJEKYJbl aHUJIMHA.
B3auMHOEe BIMSHHE aTOMOB B MOJIEKYJE€ Ha MPUMEPE MOJIEKYJbl AHWIMHA.




CpoiictBa  aHwimHa. [lomyyeHue  aMHUHOB:  QJIKWJIMPOBAaHHWE  aMMHAaKa,
BOCCTaHOBJICHHE HUTpOCOeIuHEeHUH (peakius 3unuHa). [[puMeHeHre aMMHOB.

AMuHOKHCIIOTEL. COCTaB M CTPOEHHUE MOJIEKYJ aMHHOKHUCIOT. M3oMepusa u
HOMEHKJIaTypa. Pu3nyeckue CBOMCTBA. [[BOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX
CBOMCTB aMHUHOKHCJIOT M €€ NPUYUHBl (aMHUHOKHCIOTHI Kak aM(pOTepHBIC
OpraHUYeCKHE  COENMHEHMS). XHMHYECKME  CBOMCTBAa  AMHUHOKHCIOT  —
B3aUMOJICHICTBUE C OCHOBAaHUSMH, CHJIBHBIMU KHUCJIOTaMH, METAJUIAMU U HX
OKCHJaMH, CIUpTaMu ¢ oOpa3oBaHuWEeM CIOXHBIX 3pupoB. OOpazoBaHue
BHYTPUMOJIEKYJISIPHBIX cojie (OumossipHoro moHa). Peakiusi moJIMKOHJIEHCALIUU
aMUHOKUCTOT. CUHTETUYECKUE BOJIOKHA (KallpoH, SHAHT W Jp.). buonoruyeckas
posib aMUHOKUCHOT. [Iprmenenune. ['eHeTnueckas CBA3b aMUHOKHUCIOT C APYTUMH
KJIACCAMU OPTaHUYECKUX COCIMHEHUN.

JleMoHCcTpanum:

17. OKpaCKa TKaHU aHUJIMHOBBIM KPAaCHUTCIICM.

18.  JlokazarenbcTBa HaIMIHs (PYHKITMOHAIBHBIX TPYII B pacTBOpax
AMHUHOKHCIIOT.

beaku.

benku — nmpuponansie nmonumepsl. CoctaB n crpoenue. [lentuanas rpymnma
aTOMOB M TmienTtuaHas cBs3b. llentuasl. IlepBuuHas, BTOpUYHAs, TpeTUYHAS
CTPYKTYpbl O€lKOB. UeTBepTUUHASI CTPYKTypa OEIKOB Kak arperaius OCIKOBBIX U
HEeOeNnKOBBIX MoJeKyn. Dusnueckue W XUMUYECKHME CBOMCTBA — TOpPEHHUE,
JeHaTypalus, THUIPOJIN3, KayeCTBeHHbIEe peakiuu. IIpeBpamieHue O€IKOB B
opraHu3Me, Owosiormdeckue (QpyHKuum OenakoB. 3HaueHuUe OeikoB. ImoOanbHas
npobjieMa OETKOBOTO TOJIOAAHUS W IYTH €€ PEIICHUsA. YCIEeXH B H3YYCHUU U
CUHTE3€ OEIKOB.

JlekapcTBEHHBIE Mpernaparbl, HUX NpUMEpPbl (aCIUpPHH, IapareToMol,
AMOKCHUIIUJIIMH, uHTepdepoH, AKTUBUPOBAHHBIN yIoJib), MOKa3aHusl,
IIPOTUBOIIOKA3aHHs, TOOOYHBIC JEeHCTBUSI.

PacuerHble 3a1a4u: Perienrne KoMOMHUPOBAHHBIX 3a]1a4.

JlaGopaTopHbIE ONBITHI:
17. l1lerHwie peakiuu OenkoB (OWypeToBass W KCAaHTONPOTEHHOBAS
peakiun).

Tema 10. CunreTnyeckue mojimmepsl (5 yaca)

[loHATHE O  CHHTETHMYECKHX  BBICOKOMOJEKYISPHBIX  COCAUHEHHSX.
[Tonumepsl, mosiydaemble B peakuuax mnonuMmepusanuu. CTpoeHue MOJIEKYJ,
CTPYKTypa IIOJMMEpPOB — JIMHEHHAas, pPa3BETBICHHAS, NPOCTPAHCTBEHHAS.
CrepeoHeperyIIpHOE M CTEPEOPETYISIPHOE CTPOEHUE NOJUMEpoB. IlonmuatuneH
HHA3KOTO ¥ BbICOKOTO  naBineHus. [lomunponunen. I[lonuBununxmopun.
TepmonnactuunocTs. IlonuMmepsl, noslydyaeMble B peakUUsAX NOJIMMEPU3ALUU U
MOJMMKOHJAEHCAMU. [lomydyeHne WMCKYyCCTBEHHBIX ITOJIMMEPOB KaK HPOAYKTOB
XUMHUYECKON MOAU(UKALNN TPUPOTHOTO MTOJTUMEPHOTO CHIPHS.

denondopmanbIeruiHbie CMOJbI. TepMOPEaKTUBHOCTb.

Cunrernueckue kayyyku. CTpoeHue, CBOWCTBa, MOJyYEHHUE W MPUMEHEHHE.



Cunretndeckue BosiokHa. Kanpon. JlaBcaH.
JlaGopaTopHbIE ONBITHI:

18. M3ydeHue CBOMCTB TEPMOIUIACTUYHBIX MTOJIMMEPOB.
19.  Omnpenenenue xJiopa B BAHUIXJIOPU/IE.

20.  3yueHue CBOWCTB CHHTETHUYECKUX BOJOKOH.

Tema 11. Baxueiinime XMMHYECKHE INOHATHA U 3aAKOHBI
(8uaca)
Atom. Xumuueckuid ssieMeHT. M3oTonbl. [IpocThie 1 ClI0KHBIE BEIIECTBA.

3aKOH COXpPaHEHMSI MACChI BEIIECTB, 3aKOH COXPAHCHUS M MPEBPAICHUsS SHEPTUU
Ipd XUMHUYECKHX PEaKIuaX, 3aKOH IIOCTOSHCTBA coOcTaBa. BemecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS.

ATtomHBIe opOuTamm, s-, P-, d-, f-aexTpoHBl. OCOOCHHOCTH pa3MENICHHS
AJEKTPOHOB MO OpOUTAIIM B aroMax MalibiIX H  OOJBIIMX TEPHUOJIOB.
DHEpreTuuecKkue YypoBHU, MOAYypoBHU. CBs3b MEPUOAUMYECKOrO 3aKOHA U
MEPUOINYECKON CUCTEMbI XUMHYECKUX AJIEMEHTOB C TEOPUEH CTPOCHUSI AaTOMOB.
BaneHTHOCTP M BaJ€HTHBIE BO3MOKHOCTHM aTOMOB. llepuomnueckoe M3MEHEHHE
BAJICHTHOCTH M pa3MepOB aTOMOB.

PacueTHble 3amaun. Brerumciienne Macchl, 00beMa MM KOJIMYECTBA BEIIECTBA 110
W3BECTHOM Macce, 00beMy WIIM KOJHUYECTBY BEIIECTBA OJHOTO M3 BCTYIHUBIIHX B
PEAKILMIO WIIK TIOJIYYHBIIUXCSA B PE3YJIbTATE PEAKIIMU BEIIECTB.

Tema 12. Ctpoenue BemecTBa (8 yaca)
Xumudeckas cBsi3b. Bubl 1 MeXaHU3Mbl 00pa30BaHUs XUMUYECKON CBSI3H.

Tunel KpUCTATUTMUECKUX PEIIETOK W CBOMCTBA BemlecTB. [IpuunHbl MHOTOOOpa3us
BEILIECTB: U30MEPUSL, TOMOJIOTHS, AJUIOTPOIIHS, U30TOIIUS.
JeMoHcTpauun. Moaenu HOHHBIX, aTOMHBIX, MOJIEKYJSPHBIX M METAJNTMYECKUX
Kpuctaumueckux pemetok. Dddext Tunmans. Mopaenu MoJeKyl H30MEpOB,
TOMOJIOTOB.

Pacuernbie 3amaun. Beramciienne macchl (KOJMYECTBA BEIIECTBa, 00BheMa)
MPOAYKTA PEAKLMHU, €CIAU JJIsi €ro MOJYYEeHHUs JIaH PACTBOP C ONPEIACICHHOU
MacCOBOM J0JIEN UCXOJHOT'O BEIllECTBA.

Tema 13. Xumudeckue peakuuu (6 yaca)

Knaccudukanys XuMUIeCKUX peakiuii B HEOPTaHUYECKOW U OPTraHNIECKOM
XAMUHU.
CKOpOCTh  pe€akIuu, €€ 3aBUCHUMOCTh OT pa3lIWyHbIX (HaKTOpOB. 3aKOH
NEUCTBYIOIIMX Macc. OHeprus akTthuBauuud. Karaim3z U KaTaau3aTophl.
O6patumocTth peakuuid. Xumudyeckoe paBHoBecue. CMellleHHe paBHOBECUS O]
nevicrBueM pasznudHbiX GaktopoB. [Ipunmun Jle [latense. [IpousBoacTBo cepHoit
KHUCJIOTHI KOHTAKTHBIM CITIOCOOOM.

JemoHCcTpauuyu. 3aBUCUMOCTh CKOPOCTHM pEaKIMU OT KOHUEHTpAlUH U
TemriepaTypbl. Pa3iokeHue nepokcuia BOAOpOJa B MPUCYTCTBUM KaTalau3aTopa.
OnpeneneHue cpeapl pacTBOpa € TMOMOUIBIO YHHMBEPCAIBHOIO HMHIUKATOPA.



JlabopaTopubie  ombiThl. [IpoBenenue peakiuii HMOHHOro oOMeHa  Jis
XapaKTEPUCTUKN CBOMCTB AJIIEKTPOJIUTOB.

[IpakTiueckas paborta. BiusHue pa3nudabix (pakTOpoB HA CKOPOCTh XUMHUUECKON
pEeaKIHH.

PacuetHple 3amaun. Bperuncienune wmacchl (KOJIMYECTBA BEIIECTBA, 00BEMa)
MPOJIyKTa PEAKLUHU, €CJIM M3BECTHA MAacca HMCXOJHOIO BELIECTBA, COJEPKAILErO
ONPEAECICHHYIO JOIIO PUMECEH.

Tema 14. PacTBOopbI (8 yacos)

Hucnepcuble cuctembl. MctunHbie pacTBOpbl. CHocOObl  BBIPAKEHUS
KOHIICHTPAIIMMA PAacCTBOPOB: MAacCOBasl JIOJSl PACTBOPEHHOIO BEIIECTBA, MOJISIPHAA
KoHUeHTparusA. Komionaaeie pacTBOpEI. 30J11, TEIH.

OnekTpoiautuueckas gucconuanus. CuiabHble U Cia0ble AJIEKTPOJIMTHI.
KucnoTtHO-0CHOBHBIE B3aMMOJEUCTBHS B pactBopax. Cpeaa BOAHBIX PacTBOPOB:
KUCJas, HeUuTpanbpHas, meinoyHas. MoHHoe mpousBeneHue BOAbl. BoaopoiHbIii
noka3zarenb (pH) pactBopa.

['maponu3 opraHnYecKnX U HEOPraHUYECKUX COCAUHEHHUM.

[IpakTnyeckass paborta. IlpuroroBieHwe pacTBOpa ¢ 3aJaHHOM MOJISIPHOM
KOHIICHTpaLen

Tema 15 .Jnekrpoxumuyeckue peakuuu (8 yacos)
XUMUYECKHE HMCTOYHUKHA TOKAa. PO  CTaHOApPTHBIX  AJIEKTPOJHBIX
NOTEHIUAJIOB. DJIEKTPOJM3 pacTBOpoB U paciiaBoB. [loHsaTne o Koppo3uu
MeTaioB. CriocoObl 3alUTHI OT KOPPO3UH.

Tema 16. Metajuinbl (10 yacoB)

[TonoxeHue MeTamioB B NEPUOJIUYECKON CUCTEME XUMHUUECKUX SJIEMEHTOB.
OOmre cBOMCTBA METAUIOB. DJIEKTPOXUMHMUYECKUI psAl HANpPsXKEHU METaslIoB.
OO6mue crnocoObl MOTYyYEHUs] METAJIIOB.

O630p MeTayuioB TJIABHBIX mnoArpynn (A-rpynn) NEepUOAMYECKOW CHUCTEMBI
XUMUYECKUX DJIEMEHTOB.

O630p ™ertamoB maBHeIX noarpynn (b-rpymnm) nepuoguveckoil  cucTeMbl
XUMHUYECKUX 3JIEMEHTOB (ME/b, LIMHK, TUTAH, XPOM, KEJI€30, HUKEIIb, IIJIaTHHA).
CrutaBsl METaJIOB.

OKcuabl ¥ THIPOKCUJIBI METAJIJIOB.
Hemonctpanuu. O3HaKOMJIEHHE C O0Opa3llaMud METaUIOB M WX COCIUHEHUH.
B3auMogencTBre IMICIOYHBIX M IIEJOYHO3EMENBHBIX METAUIOB C  BOJOM.
B3aumoneiicTBue MeM ¢ KUCIOPOAOM M CEpOr. DIIEKTPOJIM3 pacTBOpa XJIOpHUJa
Meau (I1). OnbITEI TO KOPPO3UM METAILIOB U 3aLIUTE OT HEE.
JlabopaTopHbie onbIThl. B3anMoaeicTBrE IMHKA U Kejle3a C PACTBOPAMU KUCIIOT U
miesnioyeil. 3HaKoMCTBO € oOpa3llaMM METaUIOB U HMX pynamu (pabota c
KOJUICKIIUSIMU).

Pacuernbie 3amaun. PacueTbl Mo XMMHUYECKUM YPAaBHEHUSAM, CBSI3aHHBIE C
MacCOBOM JI0JIEN BbIXOJIa MPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3ZMOKHOIO
[Ipaktuueckass pabota. PemieHue sKcrepuMEHTaIBHBIX 3alady Mo Teme «Metam.



Tema 17. Hemetaninl (10 yacos)

O030p cBoiicTB HeMmeTauioB. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA
TUIUYHBIX HeMeTaoB. OKCUABI HEMETAIIIOB M KUCIOPOA0COAEPIKAILNE KUCTIOTBHI.
Bonopoausie coennHeHUs] HEMETAIUIOB.

Hemonctpanuu. OOpasnbl HemeTauioB. OOpa3ibl OKCHIOB HEMETAIOB U
KHCIIOpOJICO/Iep KaIuX KUCIOT. ['openue cepwl, (ocdopa, xene3a, mMarHus B
KHCIIOpO/IE.

JIaGopaTopHbIe OMBITHL. 3HAKOMCTBO C 00pa3IaMi HEMETAIIIOB M UX MPUPOTHBIMU
coequHEHUsIMH (paboTa ¢ KOJIeKIusIMHU). Pacio3HaBaHue XJIOpUAOB, CylIb(aToB,
KapOOHATOB.

['enernyeckas CBSA3b HEOPraHMUECKUX U OPraHUYECKUX BELIECTB.

[IpakTuyeckass pabota. PemieHue SKCIEpUMEHTAIBHBIX 3ajlad MO TeMe
«HemeTamisny.

Tema 8. Xumus v xu3Hb. (104.)

XuMusi B TPOMBIIUICHHOCTH. [IpUHIUIIBI XWMHYECKOIO IPOU3BOJICTBA.
XHUMUKO-TEXHOJIOTUYECKUE MPUHIUIIBI TPOMBIIIJIEHHOTO MOJYYEHHS] METaJUIOB.
[IpousBoactBo uyryHa. [Ipon3BoACTBO cTanu.

Xumust B ObITy. XUMHUYECKas TPOMBIILIEHHOCTh M OKpY>KaroIias cpea.

[IpomexxyTouHas arTrecTanus MIPOBOJUTCS B KOHIE Y4eOHOro rojaa B ¢popme
UTOTOBOM KOHTPOJIbHOM paboTHI.



TeMaTnuyecKkoe MIIAHMPOBAHUE, B TOM YHCJIE C Y4eTOM padoyeil mporpaMMsl

BOCIIMTAaHHUSA C YKasaHUEM KOJUIECTBA YaCO0B, OTBOAUMBIX HA OCBOCHHE KasKao0i

Xumus 10 kiacce (1 yac B Hepemno, Bcero 34 yacoB)

TEMbI

Tema paznena

Moaynb
BOCIIUTATEIbHOU
IIPOrpaMMbl
«IIKOJIbHBIN YPOK»

OO01uee
KOJIMYECTBO
4acoB

KonnuectBo
I1P

KonnuectBo
KP

TeopeTnyeckue OCHOBBI
OpPraHUYECKON XUMUU

Jlenn 3Hanui. /lenn
310POBbBS
[IpenmeTtHbie
OJIMMITHATBI

4

IIpenensvHbie
(anmkaHbI)

YIIEBOIOPOIBI

[Ipenmernbie
OJIMMIIUAJIBI.
Pab6oTa Ha caliTe
Pemy EI'D /1.
I'ymuna

HenpenenbHble yriieBogopo bl

Bcepoccuiickuit
YpOK 06€30MacHOCTH
IIKOJIbHUKOB B CETH

HuTepner.
[Ipenmernas
HeJels

ApomaTtnueckue
YIIA€BOIOPOIbI

JlucTaHumoHHbIE
OJINMIIMAIBI HA
caurte Yuu.py

[IpupoaHbie UCTOYHUKU

YIII€BOJOPOIOB

Jlau puHaHcoBoi
IPaMOTHOCTHU

Criupthl U GEHOBI

Temarnueckue
OJTUMITUA/IBI
Hayuno-
MpaKTU4ecKas
KOH(epeH1us
«IIar B 6ymyrmiee»
(monroroBka
MPOEKTOB,
HCCIIeIOBATEITECKUX
paboT ¥ UX 3aImTa)

AJBIeTHIbI, KETOHBI,
KapOOHOBBIE KHUCIOTHI

Pabora Ha caiite
«Pemy EI'D 1.
[Nymmna»

Crnoxuble 3QUPBl U KHUPHI.
VTIeBoabl.

NHTennexTyanbHbIi
WHTEpHET —
KOHKYpPCBI Ha CalTe
VYuu.py

A3zoTocoaepkamiue
OpTraHUYeCKUEe COSTUHEHUS

Henn
UH(POPMATUKU B
Poccun

10

CuHTEeTHYECKHE IMMOJINMEPHBIL

Pabota Ha caiite
«Pemy EI'D 1.




Nymmna»

HUroro

34

Xumus 11 knacc (1 yaca B Hezento, Bcero 34 yaca)

Tema pazgena

Moaynb
BOCIIMTATEIbHON
IIpOTrpaMMBbI
«[IIKOIBHBIN YPOK»

Oo0ee
KOJIMYECTBO
4acoB

KommuectBo
I1P

KomunuectBo
KP

Baxueiimue xumuueckue

IHOHATHUA

1 3aKOHBI

[enb 3nanuii. JleHp
310pOBbsI
[IpenmerHbie
OJINMITNA/IbI

CTpOGHI/IC BCIICCTBA

[IpenmeTrHbie
OJTUMITHAIBI.
Pabora Ha caiite
Pemy EI'D /1.
['ymuna

XUMUYECKUE PEAKIIUU

Bceepoccutickuii
YpOK 0€3011acHOCTH
LIKOJIBHUKOB B CETU

Nurtepner.
IIpenqmernas
HeJems

PactBops1

I[I/ICTaHI_II/IOHHBIC

OJIUMIHUA/bI Ha
caite Yuu.py

DNEKTPOXUMHUYECKHE PEaKuu

Jlau puHaHcoBoi
IrPaMOTHOCTH

MeTtaibl

Temarnueckue
OJTUMITUA/IBI
Hayuno-
MpaKTU4ecKas
KOH(pepeH1Us
«IIar B 6ymyrmiee»
(monroroBka
MIPOEKTOB,
HCCIIeIOBATEITECKUX
paboT ¥ UX 3aImTa)

Hewmeran

JIbI

PaOora Ha caiite
«Pemy EI'D /1.
I'ymmna»

XUMHS U KU3Hb

WHTennexTyanbHbI
HUHTEPHET —
KOHKYPCHI Ha caiTe
VYuu.py

Htoro

34
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