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MHOSICHUTEJIbHAS 3AIIUCKA

IIporpaMma 10 XHUMHMH Ha YPOBHE cCpeaHero ooOmero oOpa3oBaHUs
pazpabotana Ha ocHoBe deaepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoanuu B Poccuiickoit @enepanuny», TpeOOBaHUNA K pe3ysibTaTaM OCBOCHUA
dbenepanbHOl 00pa3oBaTeIbHON MporpaMMbl CpeaHero oO0Iero o0pa3oBaHUA
(®OIT  COO), mnpencraneHHbix B  DemepalbHOM  TOCYAAPCTBEHHOM
obpazoBarensHoM cranaapte COQO, ¢ yuérom KoHneniuu npemnogaBanus yuaeOHOro
npeamMeTa « XuMus» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @enepaiivuy,
peaNM3yoIMX OCHOBHBIE 00Pa30BaTEbHBIE IPOTPAMMEBI, 1 OCHOBHBIX TTOJIOKCHHN
«Crparernu pa3Butusa BocnuTanus B Poccuiickort denepannu Ha niepuoa Ao 2025
ronay» (Pacnopsokenne [pasurenscTea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3palOTKe MporpaMMmbl MO XUMHH, K OMPEACICHUIO
oOmieit crpareruu 00ydeHns, BOCIUTAHUS M PAa3BUTHS 0OyJalOMIMXCA CPEACTBAMH
yueOHoro npeameta «Xumus» it 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABUIIH
koHuentyajgbHbie nosiokennss OI'OC COO o B3auMoOOYCIOBICHHOCTH LETEH,
coAepKaHMsA, pe3ysbTaTOB OOydeHHMS M TpeOOBaHWMH K YPOBHIO MOATOTOBKH
BBITTYCKHUKOB.

XUMHUUECKOE o0Opa3oBaHue, MOJTy9aeMOe BBHITTY CKHUKaM U
00111c00pa30BaTENIbHON  OpPraHU3alliK, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOoCcTH. OHO CIY)KHT 3aBEPIIAIONIMM OSTAllOM peaju3allid  Ha
COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITIOUEBBIX IICHHOCTEH, TPUCYIIHX
IIEJIOCTHOH CHCTEME XUMHYECKOTO oOpa3oBaHWs. OTH TICHHOCTH KacarOTCs
MO3HAHUS 3aKOHOB TTPUPOBI, (POPMHUPOBAHUS MUPOBO33PEHUS W OOIIEH KYJIBTYPHI
YEJIOBEKA, a TAKKE IKOJIOTHUCCKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U OpupoaHOMN cpene. Peanusyerca xumuueckoe 00pa3oBaHHME OOYYAKOIIMXCS Ha
YPOBHE CcpeiHero o0Iero o0pa3oBaHUs CPEACTBAMHU YUEOHOTO TIPEaAMETA « XUMUSY,
COJICpKaHUE W TIOCTPOCHHE KOTOPOTO OMPENCICHBI B TPOTPaMMe MO XUMHH C
yaéToM Crenu(puKd HAyKd XUMWW, €€ 3HAUCHHWS B TO3HAHWW TIPUPOJB U B
MaTepPUATbHOM KU3HU OOMIECTBA, a TAaKXKe ¢ yUETOM OOIMUX TeNield W TMPHUHIIUIIOB,
XapaKTEPU3YIOINX COBPEMEHHOE COCTOSHUE CHCTEMBl CPETHETO  OOIIero
oOpazoBanus B Poccutickoit @enepaiiuu.

XVMHS KaK AJEMEHT CHCTEMbBl €CTECTBEHHBIX HAayK WUTpaeT 0CoOyi0 POjb B
COBPEMEHHOW NMUBWIN3ALMKU, B CO3JJaHUM HOBOW 0a3bl MAaTE€pUAJILHOW KYJbTYPHI.
Ona BHOCHT CBOM BKJIaJ 1 B ((OPMHUPOBAHHE PAITMOHAITHBHOTO HAYYHOT'O MBITIJICHUS, B
CO37aHUE IIEJIOCTHOTO TPEACTABIICHUS 00 OKPYXKAIOIEM MHPE KaK O €IMHCTBE
MPUPOJBI M YENOBEKA, KOTOPOe (OPMHPYETCS B XMMHH HA OCHOBE MOHUMAHUA
BCIIIECTBEHHOTO COCTaBa OKPYXKAIOMIETO MHpPA, OCO3HAHWS B3aUMOCBS3HA MEXKITY
CTPOSHHEM BEIECTB, UX CBOMCTBAMH M BO3MOXXHBIMH OOJIACTSIMH MIPUMCHCHHS.



TecHO B3aUMOACUCTBYS ¢ APYTHMHU €CTECTBEHHBIMU HAyKAMHW, XHUMUS CTAJla
HEOTHEMJIEMOHN YACThIO MUPOBON KYJIbTYpPbl, HECOOXOAUMbBIM YCJIIOBUEM YCIEIIHOTO
TpyJAa W KU3HU KaxJI0ro wieHa ooOmectBa. CoBpeMEHHAs XUMHS KaK Hayka
CO3MAATENbHASA, KAK HAayKa BBICOKMX TEXHOJIOTUM HAaNpaBlieHA Ha PEIICHUE
r100aabHbIX TPOOJEM YCTOMYMBOIO PAa3BUTHUS 4YEJOBEYECTBA — ChIPhEBOM,
SHEPIreTUYECKOM, MUILIEBOM, SKOJIOrMUECKON 0€30MaCHOCTH U OXPaHbl 3/I0POBbSI.

B cooTtBercTBMM C OOIMMH LEJSIMU W MPUHLUUNAMU CPEIHEro OOIIero
oOpa3oBanusa coaepxkanue npeamera « Xumus» (10-11 xmaccsl, 6a30BbIH YPOBEHB
W3YUYCHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIMEKYIbTYPHYIO TIOJTOTOBKY
o0yyYarommxcsi, HEOOXOMUMYKO WM Uil BBIPAaOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEIIHOIO BKIOYEHUA B JKU3Hb COLIMYMA, MPOJOJIKEHHUS
00pa30BaHUA B PA3IMUHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsiomMu  npeaMera  «XuMug»  SABJIAIOTCA 0a30BbIE  KYpChl —
«Oprannueckas xumusi» M «OOIm@as W HEOpraHudeckas XUMHUSI», OCHOBHBIM
KOMIOHEHTOM COJICP>KaHUS KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMA
3HAHWW MO0 HEOPraHWYECKOW XMMHH (C BKIIOUCHUEM 3HAHUHN M3 OOIIe XUMUHN) U
opranmyeckol xumun. GOpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW MPU U3YYEHUH
npeaMera o0ecneurBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEr0 MHOroo0Opaszus
BEIIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TCOPUIA XUMHUH.

CrpykTrypa conepxaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHudyeckas XuMmus» cGOpMHpPOBaHA B TPOrpaMME IO XHMHH HAa OCHOBE
CHCTEMHOI'0 TMOJAX0Ja K HM3YUYEHHIO YyueOHOro warepuaia u 0OyCIIOBJIeHA
UCTOPUYECKHM  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHUM HA  ONPEICIEHHBIX
TEOPETHUECKUX YPOBHAX. Tak, B Kypce OPraHAYEeCKOW XWUMHHM BEIIECTBA
paccMaTpUBAaIOTC HA YPOBHE KJIACCUMYECKOW TEOPHM CTPOCHHS OPraHUYECKUX
COCMHCHUNA, a TaKX€ Ha YPOBHE CTEPECOXMMHUYECKHX MW  DJICKTPOHHBIX
MPECTABJICHUM O CTpoeHUH BelecTB. CBeACHUA 00 U3yUaeMbIX B KYpCe BEIIECTBAX
JAIOTCS B PA3BUTHUU — OT YIVIEBOJOPOIOB /IO CJIOKHBIX OMOJIOTMYECKH AKTHUBHBIX
coeqMHEeHUA. B Kypce  opraHWueckol — XMMHM  TOJYYarOT  Pa3BUTHE
chopMHUpOBAaHHBIE HA YPOBHE OCHOBHOTO OO0IIETO 00pa3oBaHUs MEPBOHAYATHHBIC
MPEACTABIICHAS] O XUMHUYECKON CBA3M, KIACCU(PUKAITMOHHBIX MPU3HAKAX BEIICCTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEAKIUH.

[Ton HOBBIM yrJIOM 3peHUs B mpeamere «Xumus» 0a30BOro ypOBHS
paccMaTpUBAETCAd M3YUYEHHbIA HA YPOBHE OCHOBHOro oOmiero o0Opa3oBaHuA
TEOPETHUECKH Marepuaal W (HaKTOJOTHYECKAC CBEICHUS O BEIIECTBAX W
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOas U HeopraHudeckas
XUMHUS» OOYyYarolUMCSl MPEAOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
MEPUONUECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOJIOJIOTUUYECKUX MO3UIUH,



ryo’ke TIOHATH HWCTOPUYECKOE W3MEHEHHE (PYHKIMI HSTOTO 3aKOHA — OT
obo0maromen 10 00bACHAIONIECH U NPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWM O BaXKHEHMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOWCTBAX W TPUMCHCHHH, a TAKXXE€ O XUMHUYCCKHUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MPOTEKaHUs AonoyHsAeTca B Kypcax 10 u 11 knaccos snementamu
COJICpKaHUsI, WMEIONMMH KyJIbTYPOJOTHUSCKUN W TPUKIIAIHON XapakTep. OTH
3HAHUS CMOCOOCTBYIOT TIOHUMAHHWIO B3aUMOCBSI3W XWMHH C JAPYTHMH HayKamH,
PacKpbIBAIOT €€ pOJib B IO3HABATENILHON U MPAKTUUECKON NEATEILHOCTH UETIOBEKA,
CIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHU S K MPOLIECCY TBOPUECTBA B 00JaCTH TEOPUH
Y TPAaKTHUCCKUX MPHIOKCHUH XMMHUH, TTIOMOTAFOT BBHIITYCKHHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX TPOOJieMax, CBA3AHHBIX C XHMHEH,
KPUTHYIECKH OCMBICITUBATH MH(GOPMAIIHIO W IPUMEHSATH €€ /IS TIOTIOTHEHU S 3HAHWH,
PENICHNS UHTEIUIEKTYAIbHBIX M AKCTIEPUMEHTAIBHBIX UCCIIEI0BATEhCKHX 3a/1au. B
IIEJIOM COJIEpPKaHMe Y4eOHOTO TpeaMeTa « XUMHUS» JAHHOTO YPOBHS W3YUCHHA
OPHUEHTHUPOBAHO Ha (POPMHUPOBAHKE Yy OOYUAIOIIUXCS MUPOBO33PEHUECKOW OCHOBBI
JUTsl TIOHUMaHuA (PuitocoPpCckrux waeh, TaKWX KaK: MaTepHAIbHOE EIWHCTBO
HEOPraHWYECKOr0 U OPraHUuYECKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB BEIIIECTB UX
COCTaBOM M CTPOCHHUEM, TIO3HABAEMOCTh MIPUPOIHBIX ABJICHUAN MyTEM SKCTICPUMEHTA
U PEIICHHWS TPOTHBOPCUUN MEXAYy HOBHIMH (DaKTaMH W TEOPECTUUECKUMH
MPEANOCHLIKAMUA, OCO3HAHHUE POJIM XUMHH B PELICHUH SKOJIOTHYECKHUX MPOOJIeM, a
TaKxe mpodeM COEPEKEHUS FHEPTETUUECCKUX PECYPCOB, ChIPhs, CO3/IaHKUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnmame pemenus 3amad  BOCTUTAHUS, PA3BUTAA W COIHAIH3AINH
OoOy4JaroImuXcss TPHHATHIC MPOTPAMMON IO XWMHW TOJIXOJBl K OTNPEICIICHHIO
COICpKaHUSI W TOCTPOCHHS TPEaMeTa MPEayCMaTPUBAOT  (OPMHUPOBAHUE
YHUBEPCATBHBIX YUEOHBIX ACUCTBHUH, MMEIOMUX 0a30BOC 3HAUCHHE IS PA3TUIHBIX
BUJOB JCATCIIBHOCTH: peEIICHHUS MpoOjieM, TMOMCKa, aHaiu3a W 00padOTKH
uHpopMaru, HEOOXOAMMBIX I TPUOOPETCHHS OMBITA TPAKTHUYCCKON W
UCCIICIOBATEIBCKON JEATEIbHOCTH, 3aHUMAIONIEH Ba)XKHOE MECTO B TO3HAHWU
XUMHH.

B mpakthke mnpenomaBaHWs XWMWM KaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusA, Tak U HA YPOBHE CPEAHEr0 00IEero 00pa3oBaHusl, IPU ONPEACIICHUN
COJICPKATENIbHOM XApaKTEPUCTUKUA LEJICH HM3YyUeHUS MPEeIMETa HampaBJICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIMOHHO TPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKOH HAyKH Kak 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKON
JEATEIIHHOCTA YEJIOBEKA M KaK OJTHOTO W3 KOMIIOHEHTOB MHUPOBOH KyJabTyphl. C
METOJUYECKOW TOUYKH 3PEHUA TAKOW MOAXOJ K ONPEACIICHUIO LENeH H3yueHUs
MPeAMETa ABIIICTCS BIIOJIHE OTIPaBIaHHBIM.



CornacHO AaHHOW TOUKE 3PEHUS TJIABHBIMHU LEIAMH W3YUYCHUA MpeaMera
«Xumusy Ha 6a30BoM yposHe (10 —11 xi1.) sIBISTIOTCS:

e (OpPMHPOBAHHE CHCTEMBl XHMHYCCKMX 3HAHHW KaK  BaKHCHIICH
COCTABJIAIOLIEH €CTECTBEHHO-HAYYHOM KApPTUHBI MHUPA, B OCHOBE KOTOPOU
JeXKAT KITIOYEBBIC TOHATHS, (PYHIAMEHTAIbHBIC 3aKOHBI W TCOPUU XHUMHH,
OCBOCHHUE A3bIKAa HAYKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTHA JAOCTYIHBIX
000011IeHIH MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIIEHHE C HCTOPHUEH UX
Pa3BUTHUA U CTAHOBJICHUS,

o (opmMupoBaHHE W PA3BUTHE MPEICTABICHUN O HAYUYHBIX METOAX MO3HAHUS
BEILIECTB U XUMUUECKUX PEAKIUNA, HEOOXOAUMBIX JJ1 MPUOOPETEHUA YMEHUM
OPUEHTUPOBATHCA B MHPE BEIIECTB M XUMHUUECKUX SIBJICHUH, UMEIOIINX
MECTO B IPUPOJE, B MPAKTUUECKON U MOBCEAHEBHON JKU3HH,

e Ppa3BUTHUE YMECHUI U CIIOCOOOB ACATENBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBACHEHUEM XMMHUYECKOTO0 JKCHEPUMEHTA, COOIIOJCHUEM  MPaBUII
0€301acHOro OOpalleHHs ¢ BEIECTBAMMU.

Hapsnay ¢ stuM, conepxaTtenbHas XapakTEPUCTHKA 1eel U 3a1a4 U3yueHUs
MpeaMETa B MPOrpaMMe O XUMUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TPHOPHUTETAMH B CHCTEME CpeaHero oodiiero odpazoBaHusa. CerojaHs B
MPENnoJaBaHUN XUMUU B OOJIbIIICH CTENEHU OTAAETCSA MPEANOUTCHUE MPAKTUUECKOM
KOMIOHEHTE  COJEpKaHUs OOyuYeHMs, OPUEHTUPOBAHHOW HAa MOJATOTOBKY
BBIITYCKHUKA 0O0IIe00pa30BaTe/ibHOM OpraHu3alliy, BIAJCIONIET0 HE HAOOpPOM
3HaHWM, a (PYHKIIMOHAILHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHUAMH
AKTUBHOTO MOJYyUYCHUS 3HAHUW W MPUMEHEHHUS UX B PEAIbHOM KU3HU JJIA PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBsi31 ¢ 3TUM NpH U3yUCHUH NMPEIMETA « XUMHUS) JOMUHUPYIOIIEE 3HAUCHHE
MPUOOPETAIOT TAKKUE LICJIN U 3a]1aUM, KAK:

aganTanys o0ydYarolMXCs K YCJIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHUEe  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMO00Opa30BaAHUIO, COTPYJHUUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO TPAMOTHBIX
PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAILUSAX, CBA3AHHBIX C BEIIECTBAMMU U MX
MIPUMEHCHUEM;

dbopMmupoBanre 'y OOy4arOmuWXCsi  KJIFOUEBBIX  HABBIKOB  (KITIOUEBBIX
KOMITCTEHITHH), WMECIOINX YHUBEPCAJTbHOE 3HAUCHHUE I PA3IMYHBIX BHUIOB
JEATEIIHHOCTH, PEIICHUS TIPoOJIeM, TTONCKa, aHaiM3a U 00paboTku mH(pOpMAITIH,
HEOOXOIMMBIX JUIsl MPUOOPETEHUA ONbITA ACATENBHOCTH, KOTOPAsA 3aHUMAET BAXKHOE
MECTO B TO3HAHMM XUMHM, a TAKXKE JUIS OLICHKH C TO3UILMA SKOJIOrMYeCKOH
0€30MaCHOCTH XapaKTepa BIUSHUA BEIIECTB U XUMUUECKUX MPOILECCOB HA OPraHU3M
YEJIOBEKA W MPUPOJHYIO CPENY,



Pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yYarOIUXCs: CIOCOOHOCTH CaMOCTOATEILHO NPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )XH3HEHHBIMH MOTPEOHOCTSIMH, UCTIOJIB30BAThH
COBpPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIONCKA W aHalin3a ydeOHOH n
HAyYHO-TIOMYJIIPHOM WH(POPMAITUN XUMHYECKOTO CONECPKAHUS

(dhopMupoOBaHUE 1 Pa3BUTHE Y 0OYUAIONITUXCSA aCCOITHATUBHOTO U JIOTHYECKOTO
MBIIIEHU S, HAOIIOIaTEIPHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPW ITUTAHUPOBAHWW W TIPOBEICHUU XHUMHUYECKOTO
IKCIICPUMEHTA,

BOCMIUTAHUE Yy OOydYarommxcss YOSKIEHHOCTH B  TyMaHUCTHYECKOMN
HaIPaBJICHHOCTH XHWMHH, €€ BAXHOW POJM B PENICHUH TJIOOATBHBIX MPOOIEM
PaIMOHAIBHOTO TPUPOAOIOIB30BAHUS, TTOTIOJTHEHUS YHEPTETHUCCKUX PECYPCOB H
COXPaHEHUS TPHUPOJHOTO PABHOBECHA, OCO3HAHUA HEOOXOMMMOCTH OEpPEKHOTO
OTHOIICHUSI K TIPHPOJEC W CBOEMY 3/I0OPOBBIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUA TIOJIYUCHHBIX 3HAHWHM JUISI TIPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIHAIX, CBA3aHHBIX C XUMUYCCKUMU SBIICHASIMHU.

B yueOHOM muaHe cpeaHero oOmiero oOpa3oBaHus npeaMer « XUMUs»
6a30BOTO YPOBHS BXOJWT B COCTaB mpeaMeTHOW objactu «EcrecTBeHHO-HAyUHbBIC
MIPEAMETHIY .

OO0miee yuca0 4acoB, OTBEAEHHBIX JUIS U3YUCHUSI XUMHUK, HA 0a30BOM YPOBHE
cpennero obmero obpazoBanws, coctanisieT 68 yacos: B 10 kmacce — 34 waca (1 gac
B Henemo), B 11 kmacce — 34 gaca (1 wac B Heaemo).



COIEP/KAHUE ObYUEHUSA
10 KITIACC
OPTAHNYECKASA XNUMHA

TeopeTnyeckne 0CHOBbI OPraHUYeCKoOIl XUMHHU

[TpenmeT opraHMyecKkod XUMUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAUCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPUANIOB. Te€OpUA CTPOCHUS OPraHUYECKHUX
coenuaeHnit A. M. Bytieposa, €€ ocHoBHBIE TIONTOKEHUSA. CTPYKTYpHBIE (hOPMYJTBI
OpPraHUuYeCKUX BEIIEeCTB. [ oMoiorus, wu3oMepus. XuMUUecKas CBs3b B
OPTraHUYECKUX COCAMHEHUAX — OJIMHAPHbBIC U KPATHBIC CBA3H.

[Ipencrasnenne o kinaccudukanmy opraHudecknx BemecTB. Homenkmarypa
OPTaHWUYECKUX COCMUHEHWH (CHCTEMaTHYeCKas) W TPHWBHAIbHBIC Ha3BAHUA
BOKHENIINX NPEICTABUTENIEN KITACCOB OPTAHUYECKUX BEILECTB.

OKCMEPUMEHTAIbHBIE METO/Ibl M3YUYCHHUS BEIIECTB M HMX NPEBPALICHUN:
O3HAKOMJICHUE C 00pa3liaMu OPraHMYECKUX BEIIECTB U MaTepHaJlaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJT OPraHWYECKHX BEILECTB, HAOMOJACHUE M OMHCAHUE
JEMOHCTPAIMOHHBIX OMbITOB MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (TUiaBjieHue, 0OyTJIMBAaHUE U TOPEHNUE).

YraeBoaopoanst

AJKaHBI. COCTaB M CTPOEHUE, TOMOJOTHUECKWN psaa. MeraH U 3TaH —
MPOCTEHUINTNE TIPEACTABATEIIA AJKAHOB. (DU3MUYCCKHE M XUMHUUYECKHE CBOHCTBA
(peakuu 3aMEIeHUs] W TOPEHWA), HAXOXKJACHWE B TPUPOJAC, TOJYUYCHHUE U
MIPUMEHCHHUE.

AJIKEHBI. COCTAaB U CTPOEHUE, TOMOJIOTUYECKUN pAA. DTUJIEH U MPOTUIIEH —
MPOCTEHUINTNE TPEACTABATEIIA AJIKECHOB. (DU3MUYECCKHE M XUMHUUYECKHE CBOHCTBA
(peakuu  TUAPWPOBAHUS, TaJOTCHUPOBAHWS, THApPATAIldU, OKWCJACHUS W
MOJITMMEPHU3AITIH ), TIOTYUCHUE U TIPUMCHEHHE.

Ankaauenbl: OytamueH-1,3 u metunOytaaueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKAC CBOMCTBA (peakius mojumepusanun). [loaydeHne CHHTETHYECKOTO
KayuyKa U PE3UHBI.

AJIKMHBI; COCTAaB U OCOOCHHOCTH CTPOEHUA, TOMOJIOTHUECKUHN psia. ALETUICH
— TPOCTEUINHNA TPEACTABUTEh AJIKUHOB. COCTaB, CTPOCHHWE, (U3MUECKue U
XUMUYECKAC CBOMCTBA (PEAKIMU THAPUPOBAHUSA, TAJIOTCHUPOBAHWA, THIPATAIIHH,
TOPEHUs), TIOJyUYCHHE U IPUMEHEHHE.

Apenbl. ben3on: cocraB, cTpoeHHE, (HU3HUECKHE W XHMHYECKHE CBOWMCTBA
(peakIuu TajoreHUPOBAHUS W HUTPOBAHHUS), TIOJTYUECHUE W TIPUMEHEHUE. 1071y0:
cocmas,  cmpoenue,  Quzudeckue U - XuUMu4eckue  Colcmed - (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUSL), noayyenue u npumerenue. TOKCUIHOCTh apSHOB.
['eHeTrueckas CBsA3b MEXKIY YIJIEBOJOPOJAMH, MPUHALICKAIMMHU K PA3TUUHBIM
KJ1accam.



[TpupomHbie WCTOYHWKHM YTIAEBOAOPOAOB. [IpupomHbIéi Ta3 W MOMyTHBIC
Hedraapie Ta3el. Hedte n €€ mpoumcxoxkaenune. CrocoObl mepepaboTku HEDTH:
MEPETOHKA, KPEKWHT (TEPMHUUYCCKHM, KATATUTAYECKH), THpoin3. [IpoaykTh
nepepaboTku HepTH, WX TPUMEHEHNUE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb ¥ IPOAYKTHI €r0 MepepadboTKH.

OKCIIEPUMEHTAIBHBIC METOMbl W3YUEHHUS BEIIECTB W WX TPEBPAIICHUN:
O3HAKOMJICHHUE ¢ 00pa3IaMH MIaCTMACC, KAyIyKOB M pe3uHbl, Koyutekiuu « HedToy
U «YTOIIb», MOJEITUPOBAHUE MOJICKYJT YTIIEBOAOPOIOB U TajJOTCHOTPOU3BOTHBIX,
MTPOBEICHUE MPAKTHUYECKOW PAOOTHI: MOJTyUYSHHUE STUIICHA ¥ H3yUEHUE €r0 CBONCTB.

Pacuértnsie 3anaumn.

Borunciaenuss mo ypaBHEHMIO XHMHUYCCKOW peakmmu (Macchl, 0o0BéMa,
KOJTMYECTBA MCXOJHOTO BENMIECTBA WJIM MPOMYKTA PEAKIIMH 1O M3BECTHHIM Macce,
00BEMY, KOTMIECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WM MTPOIYKTOB PEAKITHN).

Kucaopoacoaep:kamue opraHudecKue coeTnHeHus!

[IpenenbHBle OMHOATOMHBIE CHUPTH. MeETaHOM ®W 3TAaHOI. CTPOCHHE,
(¢uzuUecke W XWMHYECKHE CBOWCTBA (PEakMM C aKTUBHBIMH METAIJIaMHU,
raJIoTCHOBOJIOPOJAMH, TOPEHHUE), TpPUMEHEHHE. BOMOpOAHBIE CBS3M MEXKAY
MOJICKYJIaMHU CIIAPTOB. JlelicTBHE MEeTaHO 1A ¥ 3TAHOJIA Ha OPTaHU3M YEIOBEKA.

MHOroaTroMHBIE  CIUPTHI. OTWICHTIUKOAbL W TJIMICPUH. CTPOEHUE,
(¢rzuueckne W XUMHUYECKAE CBOWCTBA (B3aMMOJCHCTBHE CO IEIOYHBIMH
MeTajllaMA, KaueCTBEHHAs PEAKIUs HAa MHOTOATOMHBIC crupThi). [leficTBue Ha
OpraHu3M 4enoBeka. [[puMenenne raunepuHa U STHICHTITHKOJIA.

®deHos:  CTpoeHWE MOJIEKYJIbl, (U3UUYECKHE W XHMHUYECCKHE CBOWCTBA.
Toxcuunocts enona. [lpumenenne penona.

Amppaeruapl W kemowuwvl. DOpMaNBACTHA, alCTATBJICTHA. CTPOCHUE,
(rzrUeckre W XMMHUYECKHE CBOWCTBA (PEAKITMU OKWCIICHHUS W BOCCTAHOBJICHHS,
KaueCTBCHHBIC PEAKIIAH ), TIOJIyUCHHUE W IPUMEHEHHE.

OnHOOCHOBHBIE TIPEACITHPHBIC KApOOHOBBIE KACIOTH. MypaBbrHAA U YKCYCHAsS
KHUCJIOTHI: CTPOSHUE, (PU3NUECCKHE M XUMUICCKHIE CBOMCTBA (CBOMCTBA, OOIIHMe I
KJ1acca KUCJIOT, Peakiys dTeprudukanvn), mojyueHre u npuMenenne. CteapuHoBas
W OJISMHOBAS KWUCJIOTHI KaK TMPEICTABUTEIN BBICITUX KapOOHOBBIX KHCIIOT. Mbiia
KaK COJTM BBICIINX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

Cnoxkaple >(puUphl KaKk TMPOU3BOJHBIC KapOOHOBBIX KHCIOT. [ wmaposnus
cnoxxHbIX pupoB. XKupsel. ['napomms xupos. [Ipumenenne xupoB. bruogornueckas
POJIb KUPOB.

YrineBomsl:  cocTaB, KiacCHUUKAMA ~ yrAeBOAOB  (MOHO-, JAW- W
noymcaxapupl). [moko3a — mpocTemii MoHOCaxapua, OCOOCHHOCTH CTPOCHUS
MOJICKYJTBI, (PU3NUECKIE M XUMHUYECKUE CBOMCTBA (B3aUMOJCHCTBHUE C THAPOKCHIOM
memu(1]), okucenne amMuagHBIM pacTBOpoM okcuaa cepedpa(l), BocctanoBenue,



OpO’KEHUE TIIOKO3bI ), HAXOKACHHUE B IPUPOJIE, MPUMEHEHUE, OMOJIOTHYECKas POJib.
®otocunTe3. PpyKTO3a KaK U30MEP TIIOKO3bI.

Kpaxman u nemmono3a kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala u
HEJUTIONO3bl.  DU3Wueckne M XUMHUYECKHE CBOWMCTBA Kpaxmana (THApOJIH3,
KaueCTBEHHAS PEAKLUA C MOJOM).

OKCHepUMEHTAJIbHbIE METOIbl H3YUYEHHS BELIECTB M WX TMPEBPAICHUHN:
npoBeJeHNE, HAOMIOJEHNE W OINMUCAHUE JEMOHCTPALMOHHBIX OTBITOB. TOPEHHE
CIMPTOB, KAUYECTBEHHBIC PEAKLMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Memu(ll)), MHOTOAaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIMIEPHUHA C
ruapokcuom Meau(1l)), anpaernnos (OKMCIEHWE aMMHAYHBIM PACTBOPOM OKCHIA
cepebpa(l) m ruapoxcmmom wmemu(ll), B3ammMozeicTBHE Kpaxmalia ¢ HOIOM),
NPOBEICHUE MPAKTUUECKONW PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIOTHI.

Pacuérneie 3amaun.

Borunciaenuss mo ypaBHEHMIO XHMHUYCCKOW peakmmu (Macchl, 0o0BéMa,
KOJIMUECTBA MCXOJHOTO BEINECTBA MM MPOAYKTA PEAKIMH MO M3BECTHHIM MAcce,
00BEMY, KOIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WM MIPOAYKTOB PEAKIIUH).

A3oTCcoepIKale OPraHnueCKue COeAMHEHHUA.

AMUHOKHUCIIOTH Kak aM(pOTEepHbIE OPraHnyYecKre coeuHeHns. Ouznueckue u
XUMHUUECKHE CBOMCTBA AMHMHOKHCIOT (HAa TpUMEpe THIMHA). buomornueckoe
3HAYEHUE AaMUHOKUCIOT. [lenTu .

benku kak mnpupogHBIE BBICOKOMOJEKYJAPHBIE coeauHeHus. [lepBuunas,
BTOPMYHAsA W TPETUYHAS CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBA OCJIKOB:
THIPOJIN3, ICHATYpaIHs, KAUeCTBEHHbIE PEAKIIUN Ha OEIKH.

OKCHepUMEHTANIbHBIE METOJbl M3YYEHHWS BEIIECTB W WX MPEBPAIICHUMA:
HAOJIOICHUE W OMKCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATYpaIus OCIKOB MPH
HArpEBaHWH, LIBETHBIE PEAKIIUN OETTKOB.

BbicokoMoJIeKyISIpHbIE COeTNHEHHS

OCHOBHbIE TMOHATUSA XWUMHW BBICOKOMOJICKYJIAPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEPU3ALINN, CPEIHAA MOJICKYJIIpHAS
macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCOUHEHUH —
MOJIMMEPHU3ALHS 1 TIOJIMKOHICHCALIHS.

OKCHepUMEHTAIbHbIE METOJbl M3Y4YEHHWS BEIIECTB M WX TMPEBPAIICHUN:
O3HaKOMJICHHE ¢ 00pa3laMyu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, MIACTMACC,
Kay4yKOB.

MexXIpeIMETHBIE CBA3U.

Peanuzanusa mexnpeaMeTHbIX CBSA3€H MPU N3YUYEHUH OPraHNYEeCKONH XUMHHU B
10 knacce ocylecTBIAETCS 4Yepe3 HMCMNOIb30BAHME KAaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHM, TaK W TOHSATHH, SBIAIOMIMXCA CHUCTEMHBIMH JUIS OTACTBHBIX
PEIMETOB €CTECTBEHHO-HAYUYHOTO IMKJIA.



OO0mue ecTeCTBEHHO-HAYYHbIC TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUTIOTE3a,
3aKOH, TEOPHS, aHAIW3, CHHTE3, KJIacCH(pUKAINA, TTEPUOANIHOCTh, HAOIOACHAE,
HU3MEPEHUE, SKCTICPUMEHT, MOICITUPOBAHUE.

®dusnka: MaTepus, OHEPrHUd, Macca, aToM, OJJICKTPOH, MOJIEKYJa,
SHEPTETUUYECKAN YPOBEHB, BEMIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PU3MUCCKUE BETUUMHBI U €TMHUITHI HX W3MEPEHUA.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BeIIECTB B OpPraHH3ME,
dboTocuHTE3, OMOJOTHUYECKH aKTUBHBIC BeIecTBA (OCTKH, YTJICBOMBI, XHUPHI,
dhepmeHTHI).

['eorpadms: MuHEpATBI, TOPHBIEC TOPOJIBI, TTOJIE3HBIC UCKOMAEMBIE, TOTITHUBO,
PECYPCHI.

TexHonorua: mnuIIEeBbie MPOAYKTH, OCHOBBI PAIMOHATBHOTO TUTAHWMS,
MOIOIIE CPEJICTBA, JICKAPCTBEHHBIE M KOCMETHUCCKHUE TIPETapaThl, MaTCPHANTBI W3
HUCKYCCTBEHHBIX M CHHTETHUECKHIX BOJIOKOH.

[INTAHUPYEMBIE PE3VIJIBTATEI OCBOEHMA ITPOI' PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yjbTarTaM OCBOEHUA
OoOyJaroIUMHCS TPOTPpaMM  CpemHero oOmero obOpa3oBaHus (JIMUHOCTHBIM,
METanpeMETHBIM W TpeaMeTHbiM). HayuHo-meTomuueckoit OCHOBOW — mjis
pa3paboTKy TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUA MPOTPAMM CPEIHETO OOIIEro
00pa30BaHUA SABJISIETCS CUCTEMHO-IEATETLHOCTHBINA TTOIXO.

B cooTBercTBHM ¢ CHCTEMHO-ACATEILHOCTHBIM TOIXOIOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS TIPEAMETa «XUMHS» HA YPOBHE CPETHETO
o0111ero 00pa3oBaHUs BBIJICJCHBI CIICAYIONINE COCTABIIAIOIINE:

OCO3HAHWE OOYYaIOIUMHCS POCCHMCKON TpaXJaHCKOW HMACHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIHPHOCTHA U CAMOOTIPEICIICHUIO,

HaJTU4IME MOTHBAITAN K O0YUEHHIO,

IIEJICHATIPABIICHHOE PA3BUTHE BHYTPEHHUX yOCKICHUH JIMIHOCTH HA OCHOBE
KJIFOUEBBIX [IECHHOCTEH U UCTOPUUECKHUX TPAIUIIMKA 0a30BOM HAYKU XUMUMU,

FOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCs PYKOBOJCTBOBATHCSA B CBOECH
JEATENHHOCTA TIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, TPUCYIIUMHU TIEIOCTHOM
CUCTEME XUMHUECKOTO 00pa3oBaHUs;

HaJTMYHE MPABOCO3HAHUS SKOJOTHUECKON KYJIBTYPhl U CITOCOOHOCTH CTaBHThH
IIETH W CTPOUTH )KMU3HEHHBIC TJIAHBHI,

JInuHOCTHBIE pPE3yJabTAaThl OCBOCHHUSA mMpeaMera «XUMUsS» JOCTUTAIOTCA B
COMHCTBE YYCOHOW W BOCHMUTATEIBHOW JEATEIHHOCTH B COOTBETCTBHUH C
T'YMaHUCTHUYECKUMH, COMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH TICHHOCTSAMH
U UJeajaMyd POCCUHCKOr0 TPa)KJAHCKOTO OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOPMaMW W TIpaBWIAMH  TIOBEJECHWA,  CHOCOOCTBYIOIUMH  TIPOIECccaM



CaMOMO3HAHUA, CaMOPA3BUTUA M HPABCTBEHHOTO CTAHOBJIECHUSA JIMYHOCTH
00YyYaIOIMXCS.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHHS MpeaMera «XUMUA»  OTPaKaroT
c(OpMUPOBAHHOCTh OMNbITA TMO3HABATENILHON M MPAKTHUYECKOH AEATEIbHOCTH
o0y4Jarommxcs Mo peajiv3aliy NIPUHATHIX B OOLIECTBE LICHHOCTEH, B TOM YHCIE B
YacTH:

1) rpa:kaaHCKOro BOCHUTAHUS:

OCO3HaHUs 00YYarOUIMMUCS CBOUX KOHCTHUTYLIMOHHBIX MPaB U 00A3aHHOCTE,
YBaXXEHUS K 3aKOHY W MPABONOPAJIKY;

NPEACTABICHAS] O COLMAIBHBIX HOPMAax W TMPaBHIAX MENIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATEILHOCTH NIPU CO3IAHUM YUEOHBIX
MIPOEKTOB, PEIICHUHN YUEOHbIX U TO3HABATEIbHBIX 33/1a4, BHITIOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W TMPUHUMATh MOTHBBI, HAMEPEHUA, JIOTUKY U
ApPryMEHTBI JPYTUX MPHU aHATU3€E PA3JIMUHBIX BUIOB YUEOHOU NECATENbHOCTH,

2) NaTPHOTHYECKOT0 BOCHUTAHUSI:

IICHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAYYHOMY HACJEIUIO
OTE€YECTBEHHON XUMHH,

YBOKEHHS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUU M MPAKTUUYECKOTO
MPUMEHEHUSI XMUMHWHU, OCO3HAHUA TOTO, UTO JOCTHXKEHHUS HAYKH €CTh PEe3yJbTar
JUINTEJIbHBIX ~ HAOMIOJACHUH, KPOMOTJIMBBIX  AKCIEPUMEHTAJbHBIX  IMOUCKOB,
MOCTOSTHHOTO TPy Jda YYEHBIX U MPAKTHUKOB,

WHTEpECa U MO3HABATEJIbHBIX MOTHBOB B MOJYUSHUH U TTOCJICAYIOIIEM aHATTU3E
uH(pOpMAIK 0 IEPEAOBHIX TOCTHKCHUSIX COBPEMEHHON OTEUECTBCHHONW XUMUH,

3) IyX0OBHO-HPABCTBEHHOT0 BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUUECKOT0 MOBEACHUS,

CIIOCOOHOCTH OLICHUBATh CUTYAIlMHU, CBA3AHHBIC C XUMUUECKUMHU SIBJICHUSAMM,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBCHHbBIE
HOPMBI U [IEHHOCTH,

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE M MOCTYNKH CBOMX TOBApPUIIEH C
MO3UIMIA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHWE MOCIAEACTBHA HTHX
MOCTYMKOB,;

4) ¢popmMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAHUS [IEHHOCTEH 370pOBOro M 0e30MmacHoro oOpas3a JKU3HHU,
HEOOXOAUMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3WYECKOMY W
MICUXUYECKOMY 3JI0POBBIO;

coOMOIcHUsT TpaBui 0Oe30MacHOro oOpallleHus C BEIIeCTBAMH B OBITY,
MOBCEAHEBHOM KU3HU U B TPYIAOBOU AEATETBHOCTH,

MOHMMAHUS [EHHOCTH TPaBWJ WHJUMBUIYAJIbHOTO U  KOJUJIEKTUBHOIO
0€30MaCHOr0 MOBEACHUS B CUTYALMIX, YTPOKAOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIIC/ICTBUH W HENPHUATHS BPEAHBIX MPHUBBIUEK (yMOTpeOICHUS



AJTIKOTOJISI, HAPKOTHUKOB, KYPEHHUS );

S) TpynoBoro BocnuTaHmusi:

KOMMYHUKATHBHOW  KOMMETEHTHOCTH B  Y4eOHO-HMCCIEA0BATENIbCKOM
JNEATEbHOCTA, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOW MW JPYrUX  BHUJAX
JESATEIILHOCTH,

YCTQaHOBKA Ha aKTHBHOE Y4YaCTHE B PEMICHUM TPAKTHUYECKUX 3ajad
COIMAJTbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI ),

WHTEpeCa K MPAKTHUCCKOMY M3YUEHHUIO MPodhecCcrid pa3IuaHoro pojaa, B TOM
YHCJIC HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHHUI 10 XUMHH,

YBOKEHUS K TPYLYy, JHOAAM TPyAda W Pe3yJibTaTaM TPYIOBOH NEATEIbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHAYAIbHOHW TPACKTOPUU
obpazoBanusa, Oyaymiedt mpodeccHr W peaan3aliid COOCTBEHHBIX JKH3HCHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX MHTEPECOB, CMOCOOHOCTEN K XUMHU, UHTEPECOB U
MOTPEOHOCTEH O0IIECTRA;

6) 3K0JI0rNYeCKOro BOCITUTAHUS

AKOJIOTMUECKU 1EJ€CO00pa3HOr0 OTHOIICHHUS K TPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHHUS KU3HU HA 3eMJIE;

MOHMMAHUS TJI00AJBHOTO XapaKTepa A3KOJIOTMUYECKHX MPOOJieM, BIIMSHUA
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUATIBHON CPEMBI;

OCO3HAHHUS HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHXKCHUN XUMHUM i
pELICHU BONPOCOB PAMOHAIBHOTO MPUPOIONOIb30BAHMS,

AKTUBHOTO HENPUATUS JICUCTBHM, NPUHOCAINIUX BPEI  OKPYKAKOIIECH
MPUPOJHON Cpefie, YMEHHS MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHUECKUE
MOCJICACTBUA NPEANPUHAMAEMBIX TCUCTBUN M MTPEI0TBPAILLATh UX;

HAIWYHS PA3BUTOrO 3KOJIOTHUECKOTO MBIIUICHUA, SKOJIOTUUECKONU KYJIbTYPHI,
OnbITa NEATETbHOCTH 3KOJIOTUYECKON HAMPaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATbCA UMM B IIO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU
MPAKTUKE, CHOCOOHOCTM M YMEHUA AaKTUBHO MPOTUBOCTOSATH HJACOJOTHH
xemooOun;

7) HEHHOCTH HAYYHOT0 TO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMaHUsA ChenupUK XWMHUM KAk HayKd, OCO3HAaHUA €€ pPOJu B
(hopMHUpOBaHWUM PANMOHAIBFHOTO HAYYHOTO MBIIUICHHAS, CO3JAaHUH IIEJIOCTHOTO
MPECTABICHUS 00 OKPYXAKOIEM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpPOOJIeM COXPaHEHUA
MMPUPOTHOTO PABHOBECHS,

yOCXKIEHHOCTH B OCOOOH 3HAUMMOCTH XUMHHA JJIi  COBPEMEHHOMU
LHABUJIN3ALAN: B €€ TYMAHUCTHYECKONW HAMPABJICHHOCTH U BAXKHOM POJIM B CO3/IAaHUU
HOBOM 0a3bl MaTepUAIbHOW  KYJbTYpPbl, PEHICHUU TJIO0AIbHBIX MpoOiieM
YCTOWUMBOIO Pa3BUTHA YEIOBEUECTBA — CBHIPHEBOM, SHEPIETUUYECKOM, NMUILIEBOU U

AKOJIOTHUUYECKON O€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00CCTICUEHUU YCIOBUMA



YCTEITHOTO TPY/Ia ¥ AKOJIOTHUECKH KOM(OPTHOH KA3HU KaXKIOTO UjieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TOHMMAHHS CYUIHOCTH METOJIOB
MO3HAHUSA, UCIOJIb3YEMbBIX B €CTECTBEHHBIX HAyKaX, CMOCOOHOCTH HMCHOJIb30BATh
MOJIy4YaE€Mbl€ 3HAHUS JJI1 aHAJIU3a U OObSICHEHUS SABJICHUN OKPYIKAIOIIEr0 MUpPA U

MPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS JIelaTh OOOCHOBAHHbBIC 3aKJIFOUEHUA Ha
OCHOBE HayUYHBIX ()aKTOB M UMEIOTIMXCS JAHHBIX C TETBIO TIOMYUYCHHAS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HMCMOJIb30BaTh XUMHUYECKHE 3HAHUA i
peuieHus npo0yieM B PEaIbHbIX )KU3HEHHBIX CUTYaIUAX;

WHTEPECA K MMO3HAHUIO U UCCIIEN0BATENBCKON NEATENTBHOCTH,

TOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHUIO, K AKTUBHOMY TMOJIYUYEHHUIO HOBBIX 3HAHUA 1O XUMHH B
COOTBETCTBUH C KM3HCHHBIMU NOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pasnuuHbIX cdepax nmpodeccHoHambHON
JNEATSIIBHOCTH.

METAINPEAMETHBIE PE3YJ/IbTATbHI

MeranpeaMeTHbIE PE3YyJbTaThl OCBOCHUSA YUeOHOTO IpeaMeTa « XUMH» Ha
YPOBHE CpeAHEro 00Iero 00pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  II  (OpMHpPOBAHHMS ~ MHPOBO33PCHHS  OOYyYarOIMXCA
MEKIUCITUTUTMHAPHBIE (MEXTIPEIMETHBIC) OOIMICHAYYHBIC TTOHATHA, OTPaKAIOIIHAE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpPa H CHenu(pUKYy METOJOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX (MaTepws, BEIICCTBO, SHEPTHS, SBIICHUC,
MPOIIECC, CHCTEMa, Hay4dHBIN (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpWsl, UCCIIEIOBAHUE, HAOIOICHUE, M3MEPEHNE, YKCIICPUMEHT U APYTHC);

YHUBEPCAIbHBIC YUeOHBIC ACHCTBHS (TTO3HABATEIHHBIEC, KOMMYHHUKATHBHBIC,

PETYJSTUBHBIC), o0ecrneunBaroIIne dhopmupoBanue (hyHKIIMOHATHHOM
I'PaMOTHOCTH W COITHATIbHOW KOMIMETCHITNH O00yJatOTINXCS,
CIOCOOHOCTh o0y4Jarommxcs UCIOJIb30BATh OCBOEHHBIE

MEKIUCHUIUIMHAPHBIE, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAIbHBIC YyUuEOHBbIE
JEUCTBUSA B TTIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MetanpeaMeTHbIE PE3YAbTAThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATBHBIMU
yU4eOHBIMM  TIO3HABATEIbHBIMKA, KOMMYHUKATUBHBIMA W  PETYJATHBHBIMU
JNEUCTBUSAMH.

OgJanenne YHUBEPCAJIbHbIMU yueOHbIMH MO3HABATE/IbHBIMH
ACHCTBUSIMU:

1) 6azoBble JornuecKue AeiicTBUSI:

caMOCTOSTEIbHO  (hOPMYJIUPOBATh W aKTyaJIM3WpoBaTh  IpoOiieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENENATh LENU JEATEJbHOCTH, 3aJaBas IMapamMeTpbl U KPUTEPUM UX
JOCTUIKEHUA, COOTHOCHUTD PE3YJIbTATHI AEATENBHOCTU C NOCTABIEHHBIMU LEIAMHU,

KCIIONB30BaTh NMPU OCBOCHUU 3HAHWUW NPUEMBI JIOTUUECKOTO MBILUIEHUS —



BBIACJIATE XAPAKTCPHBIC IIPH3HAKH MNOHATHH H YCTAHAaBJIMBATh HUX B3dMMOCBA3b,

WCITOJIb30BaTh COOTBETCTBYIONTUE TOHSTHS JJIs1 OOBSICHEHUSA OTIEIBHBIX (DAaKTOB U
SIBIICHUU,

BHIOMPATh OCHOBAHWUA W KPUTEPUH I KIacCH(UKAIMM BENMIECTB U
XUMHAYECKUX PEAKIUN,

YCTAQHABJIUBATh TMPUUYUHHO-CICACTBEHHBIC CBS3M MEXKAY M3y4aeMbIMU
ABJICHUSIMMU,

CTPOWUTH JIOTHYECKHWE PACCYXKICHUA (MHAYKTUBHBIC, JEAYKTUBHBIE, TIO
AQHAJIOTHH), BBISIBJISTH 3aKOHOMEPHOCTA W TPOTHBOPEUMS B PACCMATPHBACMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3AKTIOUCHHS,

MPUMEHSATh B MPOLIECCE MO3HAHUS, UCTIOIB3YEMbIE B XMMUK CUMBOJIMYECKHE
(3HAKOBBIC) MOJEIH, TPEOOPA30BHIBATH MOACIBHBIE TIPEACTABICHUS — XUMAYECKHMA
3HAK (CMBOJT) 3JIEMEHTA, XUMHUUECKas (popmysia, ypaBHECHHE XUMHUCCKOW PEAKITHH
— MPU PEUICHUM YUYEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a7a4, NPUMEHATH
HA3BAaHHBIC MOJICIIbHBIC MPEACTABJICHUS ISl BBISIBJICHUS XaPAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a30BbIe UCCJIEA0BATEIbCKUE ICICTBHSI:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO TO3HAHMS BEUIECTB U XUMHUUYECKHUX
peakumi;

(hopMyIMpOBATH IENTM W 33291 UCCIICTOBAHMS, UCTIOIH30BATh TOCTABJICHHBIE
U CaMOCTOATEIHHO C(OPMYIUPOBAHHBIE BOMPOCH B KAYECTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JUTSI (DOPMHUPOBAHUS THIOTE3BI TIO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUIA,

BJIQJIETh HABBIKAMU CAMOCTOATEJIBHOTO TJIAHUPOBAHUA W TPOBEJACHUA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOMIOJIATh 32 XOJ0M
MpoIIecca, CaMOCTOSITEIbHO TMPOTHO3UPOBATh €T0 PE3yNbTar, (HopMyTupoBaTh
0000IIEHUS U BBIBObl OTHOCUTELHO JTOCTOBEPHOCTH PE3YIbTATOB UCCIICAOBAHUSA,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOAEIaHHOM padoTe;

npuoOpeTarb ONBIT YYEHHUYECKOM HCCIEA0BATEIbCKOM MW MPOSKTHOM
JNEATEIbHOCTH, MPOABIATh CIHOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIbBHOMY
MOUCKY METO/IOB PELICHUS MPAKTUUECKUX 33724, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB
MO3HAHMS.

3) padora c undopmanueii:

OPHUCHTHUPOBATHCA B PA3IMYHBIX HMCTOYHWKAX wWHpOpMAA (HAYIHO-
MOMyJISIpHAs JIMTEpAaTypa XWMHUYECKOTO COACPXKAHUSA, CHOPABOYHbIE MOCOOUS,
pecypchl MaTepHeTa), aHamu3mpoBaTh WHQPOPMAITUIO PA3IMYHBIX BUAOB W (HOpM
MPE/ICTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTH u
HEMPOTUBOPEUUBOCTD;



(hopMyIMpOBaTh 3aMPOCHl W MPUMEHATH PA3TUUHBIC METOMBI MPU TIOWCKE U
orbope wuHpOpManmMK, HEOOXOAMMOW IS BBITIOJHEHUA YYEOHBIX 33134
ONpencI€HHOrO TuNa;

npuoOpeTarh OMBIT HUCMONB30BAaHUA HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOMCKOBBIX CHCTEM,

CaMOCTOATEILHO  BRIOMpaATh  ONTHMANBbHYIO  (OpPMYy  TIPEACTABIICHUS
uHpopmaru (cxeMbl, rpadyku, TMarpaMmbl, TaOJIAIIBI, PUCYHKH U JIPYTHE);

WCIIOJIH30BATh HAYUHBIN S3BIK B KAUECTBE CPEJICTBA TIPH PAO0TE C XUMHUUECKON
uHpopMaIeit: MPUMEHATh MEXNPEAMETHBIE ((PU3MUecKne W MaTeMaTHUYCCKHUE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPHI, HOMEHKJIATYPY,

WCIIONIb30BaTh M MPE0OpPa3OBHIBATh 3HAKOBO-CHMBOJMYECKHAE CPEACTBA
HarJIATHOCTH.

OsBJaneHne yHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU JeHCTBUSIMI:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKAaeMOM TEMbI B XOJI¢ AUAIOra H/HIN
JMCKYCCUH, BBICKA3bIBaTh  HWjaeH, (OPMYJIMPOBATH CBOM  TMPEIOKCHUS
OTHOCHTEJIHHO BBHITIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

BBICTYTIaTh C TPE3CHTAIEH PEe3yIbTaTOB IMO3HABATEIIBHOW ACSATEIIBHOCTH,
MOJIYYCHHBIX CAMOCTOATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH BHITIOJTHCHUH
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUCCKOW PabOTHI MO WCCIICTIOBAHUIO CBOWCTB
MU3Y4aeMBbIX BEIIECTB, pealn3alny yIeOHOTO MPOoeKTa u (POPMYIHPOBATH BBHIBO/IBI
M0 Pe3yJIbTaTaM MPOBEACHHBIX WCCIACAOBAHWIN MyTEM COTJIACOBAHUSA TO3WIAHA B
X0JIe 00CYXAeHH 1 0OMEHA MHEHHUSIMHU.

OBJaneHne yHUBEPCAJIHLHBIMH PETryJIITHBHBIMH JI€ii CTBUSIMU:

CaMOCTOATEIFHO TIJIAHUPOBATh W OCYINECTBIIATH CBOIO ITO3HABATEIHHYIO
JEATENHBHOCTD, OMpEnesas €€ Meau W 3a7aud, KOHTPOJIUPOBATh W IO MeEpPe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MPEAJIaraéMblid  ajlropuT™M ACHCTBUNA MpHU
BHITIOJITHCHUHM YYeOHBIX ¥ MCCIIENOBATEIbCKMX 3ajad, BHIOMpaTh Hambosee
s dexTrBHBI crmocod WX pereHus ¢ Y4ETOM TOJYYCHHsS HOBBIX 3HAHUH O
BEIECTBAX Y XUMHUUYECKHUX PEAKITHAX

OCYIIIECTBJISATH CAMOKOHTPOJTb CBOEH ACSITEIbHOCTH HA OCHOBE CAaMOAHAITA3a U
CaMOOTICHKH.

IHPEAMETHBIE PE3VJ/IbTATBI

10 KJIACC

IIpeameTHbie  pe3yabTaThl  OCBOSHUS Kypca «OpraHuueckas XUMHSI»
OTPaXaroT:

c(hOpMUPOBAHHOCTh  NPEACTABIICHHH O  XHMHYCCKOM  COCTaBILTIOIICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MUPA, POJIM XMMHUH B TIO3HAHWH SIBJICHUN TTPUPOJIBI,



B (OPMUPOBAHWUM MBINUICHAS] W KYJIbTYPHl JUYHOCTH, €& (QyHKIMOHATHHOM
IrPaMOTHOCTH, HEOOXOUMOM JJIs PEIICHUS MPAKTHUECKUX 3a7a49 U SKOJIOTHUICCKA
000CHOBAaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO M IPUPOTHOH Cpee;

BJIAJCHUE  CHUCTEMOW  XWUMWYECKHX  3HAHWHA, KOTOpas  BKIIOUACT:
OCHOBOIIOJIATAIONMIAE TIOHATHS (XWUMHYCCKHI OSJIEMEHT, aTOM, JJICKTPOHHAA
000JI0YKa aToOMa, MOJICKYJIA, BAJICHTHOCTh, AJICKTPOOTPHIIATSILHOCTh, XUMUYECKAs
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpAIIEHHAS), MOJIb, MOJIApHAS
Macca, MOJISIPHBIH 00BEM, YTIIEPOAHBIN CKEIET, (PYHKITMOHAIbHAS TPYIITA, PaIUKal,
HU30MEPHS, U30MEPHI, TOMOJIOTHUECKHUH PsJT, TOMOJIOTH, YTJIEBOA0POIBI, KUCIIOPOI |
a30TCONICPKAINNAE COCIUHCHUS, MOHOMEP, TOJIMMEP, CTPYKTYPHOE 3BEHO,
BBEICOKOMOJIEKYJISIDHBIC COCMHCHWS), TEOPUM W 3aKOHBI (TECOpHUA CTPOCHHUA
opranuveckux BemecTs A. M. bymnepoBa, 3aK0H COXpaHEHHS MacChl BEIIECTB),
3aKOHOMEPHOCTH, CHMBOJIMUCCKHI S3bIK XWMHH, MHPOBO33PEHUYCCKHAE 3HAHWS,
JeXKAIe B OCHOBE TOHWUMAHUSA MPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKHX
ABJICHHUH, (PAKTOJIOTHUECCKUE CBEJICHUSA O CBOWCTBAX, COCTaBE, TOJYUYCHHH W
0€30MacHOM HCIOJIb30BAaHUN BAXHEHIIMX OPTaHWYECKUX BEIIECTB B OBITYy W
MPAKTUYECKON ACSITEIIBHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHN BBHISABIIATH XAPaKTEPHbIE TPU3HAKHA TOHSITHH,
YCTaHABIMBATh MX B3aWMOCBS3b, MCTOJIB30BaTh COOTBETCTBYIOIIUE TMOHATHS TPH
OTMCAHWH COCTaBa, CTPOCHHUSI U TIPEBPAITICHUI OPTAaHNYCCKIUX COCMHEHHI;

c(hOpMHUPOBAHHOCTh YMEHHMHA WCIONH30BAaTh XWUMHUYCCKYIO CHMBOJIUKY IS
COCTaBJICHHSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKpPAIIEHHON)
dbopMysT OpraHWYECKWX BEIICCTB W yPaBHEHWUN XWMHUYECKUX PCAKITHH,
WU3TOTABJIMBATH MOJEIIA MOJIEKYJT OPTaHWUYECKWX BEIECTB YIS WILTIOCTPAIlAN WX
XUMHUYECKOTO U TTPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIWBATh NPUHANICKHOCTh H3YUCHHBIX
OPTaHWUYECKUX BEIIECTB MO0 WX COCTAaBY W CTPOCHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynme COSOUHEHUH (YTrJIeBOMOPOABI, KHCIOPOA W  a30TCOJAEPIKAIIHe
COCIMHCHHUS, BBHICOKOMOJICKYJISIPHBIC COCAMHEHWS), JaBaTh WM Ha3BaHWSA TIO
cucremarnueckoir HomeHknatype (IUPAC), a Taxxe TpUBOIUTH TPUBHAJIbHBIC
HA3BaHUSA OTACIIBHBIX OPTAHWYECKUX BEIIESCTB (STHJICH, TPOMWJICH, aIleTHIICH,
ATUJICHTJIUKONb, TIUIEpHH, (PeHos, dopMaabaeTHa, areTaibJeTH, MypaBbHHAS
KHCJIOTa, YKCYCHAs KACI0Ta, OJICMHOBAs KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIIFOKO3a,
(dhpykTO3a, KpaxmMaj, MeJUTo103a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHS OMNPEACIATh BHABI XUMHYECKON CBS3H B
OPTaHUYECKUX COSTMHEHUAX (OTMHAPHBIC W KPATHBIC),

c(hOpMHUPOBAHHOCTh YMEHHUSA TPUMEHATH TIOJIOKCHUS TEOPUW CTPOCHUS
opranuveckux BemecTs A. M. bytieposa st 00bsCHEHUS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT WX COCTaBa M CTPOCHUS, 3aKOH COXPAHCHHS MACChI BEIIECTB;



c(hOopMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh COCTAB, CTPOCHUE, (pr3ndeckue
U XUMHUUYECKHME CBOMCTBA THUNUYHBIX TMPEACTABUTEICH PA3JIMUHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, YTUJICH, IPOTUJICH, alleTHIIeH, OyTaauer-1,3,
MeTHIIOyTaaueH-1,3, OEH30J1, METaHOJI, ATaHOJ, STHJICHIJIUKOJIb, TIUIECPHH, (DEHO,
aleTajbICTU/, MypaBbUHASA U YKCYCHAsl KUCJIOTHI, IJIIOK03a, KpaxMaj, LEUII0I03a,
aMUHOYKCYCHAasl KHCJIOTa), WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEKIY HUMH
YPaBHECHUSIMU COOTBETCTBYIOIIMX XWMHUUECKHUX PEAKIHMA ¢ HUCMOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYIT,

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbst (He(pTh, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI WX MEPEPAOOTKHA U TPAKTHIECKOE
MPUMEHEHUE MTPOAYKTOB NEPEepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHWW TPOBOJAWTH BBIYHUCICHUS 10 XWMHYECKAM
ypaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM TIPOIYKTa
PEAKIUU 1O U3BECTHBIM Macce, 00bEMY, KOJTUUYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WJTH TIPOYKTOB PEAKIIHH ),

chopMHUPOBAHHOCTh YMCHHMI BJIAJACTh CHCTEMOM 3HAaHHWM 00 OCHOBHBIX
METOJaX HAYYHOIO MO3HAHUS, UCMOJb3YEMbIX B XUMHUHM MPU U3YUEHHUH BEIIECTB U
XUMUYECKUAX SIBJICHUH (HAOTIOICHHIE, N3MEPEHUE, SKCIIEPUMEHT, MOACITAPOBAHNE),
UCIOJIb30BaTh CHUCTEMHBIE XUMHWYECKHE 3HAHUSA JUIl TIPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlMAX, CBA3AHHBIX C BEIIECTBAMHM W HX
MIPUMEHCHUEM;

c(hopMHUPOBAHHOCTh YMEHHH COOIIOIATh MPpaBHIIa IMOJIb30BaHUS XUMHUYCCKOM
nmocyJioi U jaboparopHbIM OOOPYJAOBAHMEM, a TaK)Ke IIpaBuiIa OOpaIleHUs C
BCIIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSAMH MO BBHIMOJHEHUIO JIA0OPATOPHBIX
XUMHYECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHWM TIUIAHWPOBATh W BHITIOJIHATh XWMWYECKHMA
AKCTIEPUMEHT (TIPEBPAICHNAS OPTAaHMUYECKUX BEIECTB MPH HATPEBAHWH, TTOJTyUCHHE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEILECTB,
JeHaTypaIus OETKOB MPH HAarPEBaHWH, TIBETHBIC PEAKITUN OCITIKOB) B COOTBETCTBUN
C MpaBWJIaMU TEXHUKM O€30MaCHOCTH Tpu OOpallleHWH C BEIIECTBAMU U
7a0opaTOpHBIM  O0OPYAOBAaHUEM, TIPEACTABIATh PE3YJAbTaThl XHUMHUUYECKOTO
SKCTIEpUMEHTa B (OpPME 3amucCH YPaBHEHWUH COOTBETCTBYIONIMX PEAKIMA W
(hopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHHWH KPUTHYECKA aHAM3UPOBATh XHWMHUYECKYIO
uH(pOpMAIMIO, TONy4aeMyl0 U3 Pa3HBIX HWCTOYHHUKOB (CPEICTBA MacCOBOM
uHpopmaru, MIaTepHET U APYTHX);

c(hOpMHPOBAHHOCTh ~ YMEHHH  COOMOAATh  MpaBHa  AKOJIOTHYCCKH
1EJ€CO00pa3HOTO TOBE/CHUS B OBITY M TPYJIOBOM JEATEIBHOCTA B LEJAX
COXPAHEHHUSI CBOErO 3J0POBbS M OKPYIKAONIEH NPUPOIHON Cpeabl, 0OCO3HABATh



OMAaCHOCTh BO3JCUCTBUS HA KUBbIC OPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAaA cMbici nokazatens [1JK,
MOSICHATh HA MTPUMEPAX CIOCOObI YMEHBIIICHHUS U MTPEAOTBPALIECHUS UX BPEAHOTO BO3/ICHCTBUA HA OPraHU3M YEJIOBEKA;

Ui 00YyYarolMxcsi ¢ OrPAHUYEHHBIMU BO3MOXHOCTSMH 3/10POBbA. YMEHUE MPUMEHATh 3HAHUSA OO0 OCHOBHBIX
JOCTYIHBIX METOJAX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHUM;

JUTS CJICTIBIX W CJAA0OBHAAIINX OOYYAIOIINXCS: YMEHHE WCIIOIh30BaTh PEIbeHO-TOUCUHYIO cucTeMy oOo3HaueHmid JI.
bpatins muist 3anucu XxumMudeckux (hopmyd.

TEMATUYECKOE INTAHUPOBAHUE

10 KUIIACC
KonuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 1 TeM (uudposbie)
Ne n/n Kontpoabubie | IIpakTHueckue
NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TeopeTnueckue 0CHOBBI OPraHHYeCKOH XHMHH
IIpenmer opranuyeckoit xumuu. Teopus
1.1 CTPOEHUS OPTAaHNYECKIX COCIUHEHUH A. 3
M. bytneposa
Hroro no pasgeny 3
Paspea 2. Yraesoaopoabl
2.1 IIpenenbHble yriueBOAOPOALI — aJIKaHbI 2
59 HenpenenbHble yriaeBonopoabl: aJKeHbI, 6 !
' aJIKaJMeHbl, aJKUHbI
23 ApoMaTHueCcKue yriieBOIOPOIbI 2
24 IIpuponHble HCTOYHUKH YTI€BOIOPOAOB U 5 !
' uX nepepadoTka
Hroro no pasgeny 12
Pa3nen 3. Kuciaopoacoaep:kammue opranndecKue coeJHHeHUs
3.1 Cnuptel. @eHon 3




Anbnerunbl. KapOoHOBBIE KUCTIOTHI

32 CrnoxHble 3pupsI 6

33 YrneBonsl 3
Hroro no pasgeny 12
Pa3znen 4. A3oTcogepxamue opraHu4ecKHe COeIHHEHHUs!

4.1 AMHUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pasgeny 3
Pazaen S. BoicokomoJieKyJISIpHbIe COeINHEHUS

51 IInactmaccel. Kayuyku. Bonokna 1

52 Peseps.IloBTOpeHune 3
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO HACOB IIO 34

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHUME

10 KUIIACC
N KosuuecTBo wacos 3 P
] JIeKTPOHHBbIE MU(PPOBHIE
Tema ypoxa KontpoabHbie pakTHuecku . F
n/m Bcero o0pa3oBaTe/ibHbIE peCypPChI
padoThI e paboTnbl
IIpenmer opraHu4eCcKON XUMHH, €&
1 https://resh.edu.ru/subject/lesson/6149/start/170
BO3HUKHOBEHHUE, Pa3BUTHE U 1 =
3HAYECHHUE B
Teopust cTpOeHUs OPTaHUYECKUX
> . https://resh.edu.ru/subject/lesson/6149/start/170
2 coequHeHuii A. M. bytneposa, e¢ 1 m—
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o knaccupukanuu
OpPraHUYE€CKUX BEIIECTB.
https://resh.edu.ru/subject/lesson/6 149/start/170
3 Homenknarypa (cucrematnyeckasi) 1 -
Y TPUBUAJIbHbBIE HA3BAHUS
OpPraHUYECKUX BEILIECTB
4 AJTKaHBI: COCTaB U CTPOEHUE, | https://resh.edu.ru/subject/lesson/6151/start/149
TOMOJIOTHYECKHI Psift 993/
5 Meran u 3TaH — npocrenuve ! https://resh.edu.nu/subject/lesson/615 1/start/149
MPEICTABUTENU AJTKAHOB 993/
6 AJIKEHBI: COCTaB U CTPOEHUE, ! https://resh.edu.ru/subject/lesson/5412/start/212
CBOMCTBA 563/
OTUNEH U NpOnuiieH —
7 % https://resh.edu.ru/subject/lesson/5412/start/212
MIPOCTENIINE IPEICTABUTENN 1

AJIKCHOB

563/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

IIpakTnueckas pabora Ne 1.
((HO.]'IyLIeHI/Ie OTUJICHA U I/ISY"IGHI/IG
€ro CBOMCTB»

Ankanuensl. byranuen-1,3 u
metunOyraauen-1,3. [Tonyuenue
CUHTETUYECKOro Kay4dyka 1
PE3UHBI

10

AJIKUHBI. COCTaB U OCOOEHHOCTHU
CTPOEHHUSI, TOMOJIOTHYECKUHN PsI.
AlleTuseH — MpOoCTeNIINi
MPENCTABUTENb ATKHHOB

11

Bpruncienus no ypaBHEHHIO
XUMHUYECKON peaKkLuu

12

ApeHbl: O€H30I1 U TOTYOJI.
TOKCUYHOCTB apeHOB

https://resh.edu.ri/subject/lesson/4775/start/150
494/

13

I'enetruueckas cBsA3b
YIJI€BOAOPOAOB, MPUHAMJIEIKALLNX
K pa3jMYHbIM KJlaccam

14

IIpuponHble HCTOYHUKU
YIJIEBOAOPOAOB: MPUPOIHBIN ra3 u
MOy THBIE HE(PTSIHBIE Ta3bl, HePTh
U TIPOAYKTHI €€ mepepadboTKu

https://resh.edu.ru/subject/lesson/6 148/start/170
461/

15

KoHnTtponbHas pabora mo pasueny
«YaeBoaopoabDy

16

IIpenenbHBIE ONHOATOMHBIE
CIIUPTBL. METAHOJI U 3TAHOJ.
Bonoponnas cBsi3p

https://resh.edu.mi/subject/lesson/4769/start/150
350/



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

17

MHOroaTOMHBIE CIIUPTHL:
STUJICHIJIMKOJNb U NIHLEPUH

18

DeHOI: CTPOEHNE MOJIEKY JIBI,
buznyeckne U XUMHYECKHE
CBOICTBA, NIPUMEHEHHE

https://resh.edu.ri/subject/lesson/5727/start/150
371/

19

Anpaerunsl: hopMaabaerun u
aneraigpaerin. Anerod

https://resh.edu.ri/subject/lesson/4776/start/150
604/

20

OnHOOCHOBHBIE NIpEiENbHbIE
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAsA U YKCYCHast

21

[TpakTnueckas pabora Ne 2.
«CBoiicTBa pacTBOpPa YKCYCHOM
KHUCIIOTHD

Lo

CreapuHOBas 1 OJIEUHOBAs
KHCJIOTBI, KaK MPEICTaBUTEIH
BBICIINX KapOOHOBBIX KHUCIIOT.
MpbLia KaK COJU BBICIIAX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
NEUCTBUE

https://resh.edu.ru/subject/lesson/5952/start/150
631/

23

Crnoxable 3QUpHI Kak
MIPOM3BOIHBIE KAPOOHOBBIX
KUCHOT. [ maponus cioxKHbIX

3¢upoB

24

XKupbl: ruapoIn3, NpUMEHEHHE,
Ouonoruveckast posb )KUPOB

https://resh.edu.i/subject/lesson/5952/start/150
631/

25

VYrnesoawl: COCTaB,
knaccudukanus. Bakuetime

https://resh.edu.i/subject/lesson/6 150/start/150
687/



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

IIPEICTABUTEINN TIIFOKO32,
bpykTo3a, caxaposa

26

Kpaxman u nemnronosa kak
MPUPOAHBIE TTOJIUMEPDI

https://resh.edu.ru/subject/lesson/5413/start/150
n4

27

KoHnTtponpHas pabora mo pasueny
«Kucnoponconepkaiue
OpraHUYeCKUE COEIMHEHUS

28

OO0wast xapakTepuCcTHKa
a30TCOIePIKAIIIX OPraHUYECKUX
coennHeHui / Beepoccuiickas
npoBepouHasi pabora

29

AMMHBI: METHUJIAMHAH U aHUJIUH

30

AMWHOKHUCIIOTBI KaK aM() OTepHBIE
OpPraHUYEeCKHe COETMHEHUS, NX
OMoJIOrMUecKoe 3HaYeHHE.
Ilentunsl. benku kak npupoaHbIE
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

https://resh.edu.mi/subject/lesson/4743/start/150
742/

31

OCHOBHbIe TIOHATHUA XUMHUHU
BBICOKOMOJIEKYISIPHBIX
coenuaenuii. O CHOBHEIE METOMbI
CHUHTE3a BbICOKOMOJ'IeKy.]'IﬂprIX
coenuHenuii. [1macTmacchi,
Kay4yKH, BOJIOKHA

https://resh.edu.ru/subject/lesson/6095/start/150
823/

32

Peseps. I1oBTOpeHne

https://resh.edu.ru/subject/lesson/5452/start/150
196/

33

Peseps. I1oBTOpeHME

https://resh.edu.mi/subject/lesson/5452/start/150
796/



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

34

Peseps. I1oBTOpeHME

https://resh.edu.ru/subject/lesson/5452/start/150
796/

OBIIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME

34



https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

IPOBEPSIEMBIE TPEGOBAHUS K PE3YJILTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOI [TIPOI'PAMMDbBI

IIpoBepsiemble peaAMETHBIE PE3yJIbTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/IbHOU MPOrPaMMBbI CPeIHero 001ero 00pa3oBaHus

Teopernyeckre OCHOBBI OPraHUYECKON XUMUU

ChopMupoBaHHOCTb TPEACTABICHUN O XUMHYECKOH COCTaBJISIFOIINEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH XUMHUH B TTO3HAHUU SBJICHUI
npuponbl, B (GOPMUPOBAHUU MBIILIEHUS U KYJIbTYPBhI JIMYHOCTH, €6
(YHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOAMMOH i1 pelleHHs
MPAKTHYECKUX 33a/a4 W DKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K

CBOEMY 3[I0POBBIO U TIPUPOIHOI cpene

Bnagenue cuCTEMONH XHMMHMYECKHX 3HAHHM, KOTOpas BKJIKOYAET:
OCHOBOIIOJAT A0 IIINE MOHATHUS (Monekyna, BaJIEHTHOCTb,
3JEKTPOOTPULIATEIbHOCTb, CTENEHb OKHUCIEHHUs, XHUMHUYECKas CBs3b,
MOJIb, MOJISIPDHAsE Macca, MOJISIPHBIH OOBEM, YIIIEPONHBIA CKEJNeT,
(yHKUNOHATBbHAS rpymnmna, panukadn, U30MepHs, U30MEpHI,
rOMOJIOTUYECKUN  psAf, TOMOJIOTH, VYIJIEBOAOPOABL, KHCIOPOA- U
a30TCOMepIKAIUE COCNUHEHHs, OWOJIOTMYEeCKU AaKTHUBHBbIE BEIECTBA
(yrneBompl, SKUpPBI, O€NKH), MOHOMEp, MOJHMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS), TEOPUHM U 3aKOHBbI (TEOopus
XUMHUYECKOT'O CTPOEHHUsl opraHmdyeckux BemecTB A M. byrtmeposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3BIK XHMHUH, (PAKTOIOTHYECKHE
CBEIEHUS O CBOICTBaX, COCTaBe, NOJIYYeHHMH H 0OE30MacHOM
UCIOJIb30BaHU U BAXKHENIINX HEOPTaHUYECKUX U OPTraHUYECKUX BELIECTB

B OBITY U TIPAKTUYECKOH JESITEIbHOCTH YEJIOBEKa

ChopMupoBaHHOCTH YMEHMH BBISIBISITH  XapakKTEPHbIE MPH3HAKH
MOHSTHUH, YCTaHAaBINBATh 1504 B3aUMOCBSI3b, HCIIONB30BaTh
COOTBETCTBYIOIIME IMOHATHUA MPU ONUCAHUM COCTaBa, CTPOEHUA U

MPEBPALLECHUIN OPraHUYECKUX COEANHECHUI

10 KVJIACC
Kon
NMPOBEPSIEMOT0
pe3yabTaTa

1

1.1

1.2

1.3

14

c(OPMHUPOBAHHOCTh YMEHUN HCIONb30BaTh XUMUYECKYK) CHMBOJHKY
IUI  COCTAaBIIEHHUS] MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pasBEPHYTOM,
COKpaIéHHon) (opMyn OpPraHMYECKUX BEUIECTB U  YpPaBHEHHMA
XUMHYECKUX PEaKIUii, W3rOTaBIMBATh MOAETH MOJIEKYJI OpraHUYeCKHX
BEIIECTB [UIsl WILTFOCTPAIMM WX XMUMUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHHSI




L5

ChopMmupoBaHHOCTL ~ YMEHHI  YCTaHABJIMBATh  MPUHAMJIEIKHOCTD
HU3YUCHHBIX OPraHUYCCKUX BCHICCTB IO HMX COCTaBY U CTPOCHUIO K
onpenenéHHOMy  Kjaccy (rpymme) coeauHeHwi  (yriIeBOHOPOIbI,
KUCJIOPOA W a30TCOMAEepIKAllNEe COCOMHEHHs, BBICOKOMOJIEKYJISIPHBIE

COGI[I/IHGHI/UI), JaBaTb UM Ha3BaHUA I10 CHCTEMaTHIECKOMN HOMCHKJIATypeC

(IUPAC)

L5

ChopMupoBaHHOCTL YMEHUSI OMPEAENATh BUABI XMMHUYECKOH CBSI3U B

OpPraHUYECKUX COCAMHEHUSX (OAMHAPHBIE  KPATHBIE)

1.6

ChopMupoBaHHOCTH YMEHHSI IPUMEHSITD: TIOJIOKEHUS TEOPUU CTPOSHHS
opranudeckux seuiects A.M. ByTtieposa st oObsICHEHHS 3aBUCHMOCTH
CBOICTB BELIECTB OT UX COCTABA U CTPOEHUS, 3aKOH COXPAHEHHUSI MaCChl

BCIICCTB

YrieBonopoasbl. Kucnoponconep:xawmue 151 a30TconaepIKalue

OPraHu4€CKUC COCANHCHUS. BbICOKOMOJ’IeKy.]'IﬂprIe COCOAMHCHUA

21

ChopmMupoBaHHOCT yMEHWH TNPUBOAUTH TPUBHAIbHbIE HA3BAHUS
OTAENBHBIX OPTaHWYECKUX BEIIECTB (STHJIEH, NPOMMJIEH, aleTHIICH,
STUJICHTJIUKONb, TJIHLUEpHH, (GeHon, (opManbaernn, aneTaabaerin,
MypaBbUHAsl KHCJIOTa, YKCyCHas KHUCJIOTA, OJIEMHOBas KHUCJOTA,
CTEapHHOBAas KHUCJIOTA, TIJIFOKO03a, (PYKTO3a, Kpaxmaj, LeJUIroJIo3a,

TJTULIHH)

22

ChopMHPOBAaHHOCTh yYMEHUI XapaKTEpU30BaTh COCTaB, CTPOEHHE,
busndyeckne W XUMUYECKHE CBOWCTBA THUIUYHBIX MPENCTaBUTENEH
Pa3NUYHBIX KJACCOB OpraHUMYECKMX BEIIeCTB (MeTaH, 3TaH, JTHIIEH,
nponwieH, anetwieH, OyrtaameH-1,3, wmerunOyraawen-1,3, OeHzodm,
METaHOJI, 3TAHOJ, 3THUJEHIJIUKONb, TIHLEPUH, (EHON, areTajibIerus,
MypaBbHHAs M YKCYCHasl KHCIOTBI, TJIFOKO3a, Kpaxmal, IeJUTI0JI03a,

AMHHOYKCYCHasl KHCJIOTA)

23

ChopMupoBaHHOCTL YMEHUS HJUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXIy  TUNUYHBIMU  MPEACTABUTENSIMH  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX

peakuuii C UCTIONb30BAaHIUEM CTPYKTYPHBIX (hopMyi

24

CdopmupoBaHHOCTD YMEHHSI XapaKTePU30BATh HUCTOYHHUKH
YTJIEBOIOPOAHOTO ChIPbs (He(Th, MPUPOAHBIN Ta3, YrOJb), CIIOCOOBI UX

nepepadOoTKH U MPAKTUYECKOE MPUMEHEHHE MTPOIYKTOB NepepadboTKH

XUMHS U KU3HDb. Pacuérnl

3.1

CdopmupoBaHHOCT YMEHUH BJIAAETh CUCTEMOUN 3HAHUN 00 OCHOBHBIX

METOAAX HAYYHOI'O IMO3HaHHA, UCIIOJIB3YEMbBIX B XUMHWUH TIPHU U3YHYCHHUU




BEIIECTB W XUMHYECKUX sBJIeHUN (HaOmoneHue, H3MepeHue,
SKCTIEPUMEHT, MOACIIUPOBAHHKE), UCTIOB30BATh CUCTEMHbBIC XUMHUYECKUE
3HAHUS ISl IPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSAX,

CBA3aHHLIX C BEIIECCTBAMU U UX IPUMEHCHUEM

32

ChopmupoBaHHOCT, yMeHUH cOONMIOATH TMpaBUIa  MONB30BAHUS
XUMHUYECKOH Tocynoil u jabopaTopHbIM OOOpYyIOBaHUEM, a TaK¥kKe
npasuia oOpalleHus ¢ BEIeCTBAMH B COOTBETCTBUU C HHCTPYKIUSMH TIO

BBITTOJIHCHHIO J'Ia60paTOprIX XUMHWYECKHUX OIIBITOB

33

ChopMUpPOBAaHHOCTD YMEHUi MIAHUPOBATh U BBIMOJHATD XUMUYECKHUIT
SKCIEePUMEHT (TpeBpallieHrs OPraHUueCKUX BELIECTB MPU HAPEBAHUH,
NOJy4YEeHHE STHJICHa M WU3yYeHHE €ro CBOICTB, KAUECTBEHHBIE PEaKLHH
OpraHMYeCKUX BELIECTB, NeHATypaLus OeJKOB MPH HArPEBAHUH, LIBETHBIE
peakiuu OeNKOB) B COOTBETCTBUU C MPABIJIAMH TEXHUKH 0€30MaCHOCTH
npu oOpalleHuu C BelecTBaMd U J1aOOpaTOPHBIM OOOPYAOBaHHEM;
NPECTABISITh PE3yJIbTaThl XAMHYECKOrO SKCIIEPUMEHTA B (popMe 3amucu
ypaBHEHHUI1 COOTBETCTBYIOLIUX peakiuil U (pOpMyIHpOBaTh BHIBOAbI HA

OCHOBE 3THUX Pe3YyJbTaTOB

34

CdopmupoBaHHOCT YMEHUH MPOBOAWTH BBIMHUCIEHUS O XHMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMaA, KOJMMYECTBA HWCXOMHOTO BEIIECTBA WITU
MPOAYKTA PEaKIH MO U3BECTHBIM Macce, O0bEMY, KOJTHYECTBY OITHOTO

U3 UCXOAHBIX BEIECTB UJIM MPOAYKTOB PEAKLINH)

3.5

ChopMupoBaHHOCTh YMEHHH KPUTUYECKH aHAIM3UPOBATH XMMHUUYECKYIO
UHQOpMAIMIO, TONy4aeMyr0 M3 pPa3HbIX HCTOYHUKOB (CpencTBa

MaccoBol uH(popMaIuu, ceTb HTepHeT U Ipyrue)

3.6

ChopmupoBaHHOCTL yMEHHI COONIONATH TMpaBWIa SKOJOTHYECKU
11eJ1ecO00Pa3HOro MOBEACHHS B OBITY U TPYIOBON AEATENILHOCTH B LIEISAX
COXpPaHEHUsT CBOEro 3A0POBbSl M OKPYXKAWILEed NPUPOOHOU Cpedsl,
OCO3HaBaTb  OMNACHOCTb  BO3JAENHCTBUA HA  JKUBbIE  OPTraHU3MBbI
OIpeneNEéHHbIX OpPraHUYeCKUX BELIeCTB, MOHMMas CMBICT IOKa3aTess
ITJIK (mpenenpHO AOMYCTUMON KOHIIEHTPALIMH), TIOSICHATD Ha MPUMEpax
CHIOCOOBI YMEHBLICHUS U MTPEIOTBPALIEHUS UX BPEIHOTO BO3IEHCTBHS Ha

OpraHu3Mm 4€JIO0BCKa

INPOBEPSEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon IIposepsiemMblii 3j1IeMEHT COAEPKAHUSA




Teopernyeckre OCHOBBI OPraHUYECKONU XUMHUH

1.1

IIpeamer opraHMyYeCKONl XUMHUH. €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJYYEHUH HOBBIX BELIECTB W MaTepHAIOB. Teopusi CTPOEHUs] OPTraHUYECKHUX

coenuneHnit A M. bytnepoBa, €€ 0OCHOBHBIE MTOJIOKEHHUS

12

CtpykTypHble (OpPMYJBI  OPraHMYECKHMX  BELIECTB. | OMOJIOTHs, HM30MEPHSL
XUMHYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OMHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue o kacCU(PpUKAUY OPraHMUECKUX BEIIECTB

1.3

HomeHknaTypa oOpraHn4eckux COCOMHEHWH (chcTeMaTHyecKkas) W TPHUBHAJIbHBIC

HA3BaHUS BAXKHEHIIINX HpeHCTaBHTeHeﬁ KJIACCOB OPraHNYCCKUX BCIICCTB

Y rnesonoponbl

21

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psia. MeTaH U 3TaH — NpocTenline
NPEACTABUTENN QJKAHOB: (PU3MUECKHMEe M XHUMHUYECKHE CBOWCTBa (peakuuu

3aMEIICHUA 1 FOpeHI/Iﬂ), HaXOXACHUE B ITIPUPOAEC, MMOJYHUCHUEC U IPUMCHCHUEC

22

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKMHM psiA. ODTWUJIEH W MpPONHIIEeH —
NpOCTEHINNE MPEICTABUTENN AQJIKEHOB: (U3MYECKHEe U XHMUYECKHE CBOHCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHMS, THIPATALMH, OKHCICHUS U

HOJ'II/IMepI/ISaLII/II/I), MOJNYYCHUE U IPUMEHCHUE

23

Ankamuensl: Oyramuen-1,3 wu  wmermnOyramueHn-1,3:  cTpoeHue, BakHeHIIne
XUMHYECKHe CBOHCTBa (peakuus noiauMepu3anmu). IlomydeHne CHHTETHUECKOTrO

Kay4dyKa 1 pe3UHbI

24

AJNKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psAn. ALETHIeH —
NPOCTEHINNN TMPENCTaBUTEIb AJKHHOB. COCTaB, CTPOCHHE, (U3NYECKHE W
XUMHUECKHE CBOWCTBA (PEaKUMM TMAPUPOBAHUS, TaJIOTE€HUPOBAHUS, THIPATALHH,

rOpeHus), MOJy4YEeHNE U TPUMEHEHUE

25

Apensl. berszon: cocras, cTpoeHue, (U3HUECKHIE U XUMUYECKHE CBOMCTBA (peaKIuu
raJIOTeHUPOBAHUsI U HHUTPOBAHUS), MONYYeHHE W TMpUMeHeHHne. Tonyorx: cocras,
CTpoeHue, (PU3NYECKHe U XHUMHYECKHE CBOHCTBAa (PEAKLMH TaJOreHUPOBAHUS H
HUTPOBAHUS), TIOyUYEHUE U MPUMEHEHHe. TOKCUYHOCTD apeHOB. | eHeTnueckas CBsi3b

MECXKAY YIJIEBOAOPOAaAMH, MPUHAMJICKAIIUMHU K pa3JIMYHBIM KjlacCaM

2.6

IIpuponHble UICTOYHUKH YrieBOAOPOAOB. [IpuponHelii ra3 u MmomnyTHele HePTSIHbIE
razel. Hedte u e€ mpoucxoxkaenne. CrocoObl mepepaboTku HeTH: MeperoHka,

KPEKHHI (TePMUYECKUN, KaTamuThueckuil), mmponu3. I[IpoaykTel mnepepadoTku

HeQTH, MX MPUMEHEHHE B TNPOMBIIUICHHOCTH W B ObITy. KameHHBI yrome u

MPOAYKTHI €T0 MepepadoTKu

Kucnoponconepxainye opraHn4eckie CoeIuHeHMs!




3.1

[IpenenbHbIe OMHOATOMHBIE CIIUPTHL. METaHON M 3TAHON: CTPOEHHUE, PU3NIECKHE U
XUMHYECKHE CBOHCTBA (PEaKUUH C AKTUBHBIMH METAJUIAMH, TaJIOr€HOBOIOPOAAMH,
ropeHue), npuMeHeHne. BomopoaHbie CBSA3H MEKIY MOJIEKyJIaMu CiupToB. [leficTBue
METaHOJa M DOTAaHOJIA HAa OPraHu3M 4YeJoBeKa. MHOroaTOMHBIE —CIHPTBHIL.
DTUNEHIIIUKOND W TIIMLEPUH: CTPOeHHE, (PU3MUecCKHe W XUMHYECKHE CBOICTBa
(B3auMoOzeiCTBHE CO IIENOYHBIMU METajUlaMH, KAaueCTBEHHAs peakUus Ha
MHOrOaTOMHBIE CcnupThl). /JlelicTBue Ha oOpraHu3M dYenoBeka. IIpumeHeHme

FIMLOEPHUHA U STUJIICHTJIMKOJIA

32

®DeHOoJT: CTpOeHUe MOJIEKYIIbI, (PU3MUECKUE U XUMUYECKHUEe CBOHCTBA. TOKCHYHOCTH

¢enona. Ilpumenenune penona

33

AJ'IbI[eFI/II[bI U KCTOHBHI. q)OpMaJ'IbI[eFI/II[, afeTajbacrua. CTpOCHHC, (I)I/ISI/ILIGCKI/IG u
XHUMHYECKHE CBOMCTBA (peaKLII/II/I OKHCJICHHSA M BOCCTAHOBJICHHA, Ka4C€CTBCHHBIC

peakuuu), Moay4eHne 1 MpruMeHeHNe

34

ORHOOCHOBHBIE TIpenesbHbIE KapOOHOBbIE KHCIOTHL. MypaBbHHAsT M YKCyCHas
KUCJIOTBI. CTpOeHHe, PU3HUecCKne W XMMUYECKUEe CBOHCTBA (CBOMCTBA, OOIMe IJIsi
KJIacca KUCJIOT, peakius 3TepuduKalum), moiyuyeHue u npuMmenenue. CreapuHoBast
" OJICUMHOBAas KUCJIOThI KaK MPEACTABUTCIIU BbICIITHUX Kap6OHOBbIX KHACIIOT. MbljIa Kak

COJIN BBICIITHNX Kap6OHOBbIX KHUCJIOT, UX MOKOIIECEC I[efICTBPIe

3.5

Cnoxubie 3QUpbl Kak TPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ 'MAPOIU3 CIOMKHBIX

s¢upos. Kupsl. ['mnponus xupos. [Ipumenenue xupoB. bruonorndeckas posb SKUPOB

3.6

VraeBomel: cocTas, KiaccupUKanMs yriIeBOAOB (MOHO-, AW- M MOJNHUCAXaPHIBI).
I'moko3a — mpocTedmmii MOHOcaxapua. OCOOCHHOCTH CTPOEHHUS MOJEKYJIbI,
dusnyeckne m XUMUYECKHE CBOICTBa (B3ammonelicTBue ¢ ruapokcuaoMm menu(ll),
OKHCJICHHE aMMHa4YHbIM pacTBOpOM okcuza cepedpa(l), BocctaHoBIEHNE, OpOKEHHE
TJIFOKO3bI), HAaxXOXIEHHE B MPHPOAE, MpPHUMEHEHHe, OHOJOrHYecKas poJlb.
@orocunTes. Ppykroza Kak H30Mep IMOKO3bl. Kpaxman ©u Iemmonosa Kak
npupoaHble moiuMepbl. CTpoeHHe Kpaxmajia U LeJuTroJio3bl. Pusndeckne u

XUMHYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KAaUeCTBEHHAsI PEAKLIHS C HOIOM)

Azorconepskaliye opraHudeckrie COeIMHEeHUs

4.1

AMHHOKHCIIOTBI Kak aM(OTepHble OpraHHUYecKue coenuHeHus. Pusnueckue u
XUMHYECKHE CBOWCTBA aMHUHOKHCIOT (Ha NpuUMepe TiuNuHA). buomormueckoe

3HAQYCHUEC aMHHOKUCJIOT. HGHTI/II[bI




benxu kak MPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCANHCHUA. HepBI/ILIHaSIJ BTOPpHUYHAaA

42 U TpPeTHUYHas CTpykTypa OenkoB. XUMHYECKHE CBOMCTBA O€JKOB. THIPOJIH3,
JeHATypauus, KA4YeCTBEHHbBIE PEaKIINH Ha OeJKU
5 BricOKkOMOIEKYISpHBIE COETMHEHMNS
OCHOBHBIE TIIOHATUS XHUMHUHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ: MOHOMED,
51 NMOJIUMEDP, CTPYKTYPHOE 3BCHO, CTCICHbL IMOJUMEPU3ALNUN, CPCAHAA MOJICKYJIIpHasa
macca. OCHOBHblE METONbI CHHTE3a BBICOKOMOJIEKYISIDHBIX COEIHHEHHHA —
NoJIMMEPU3alvs U NMMOJIMKOHACHCALIA
3KCHepI/IMeHTaJ'IbeIe METObI HU3yYCHUSA BEIIECTB u nux HpeBpameHHﬁ:
52 O3HAKOMJIEHHE C 00pa3LaMH NPHPONHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOrO KayuyKa U PE3UHbI

YUYEBHO-METO/JUYECKOE OBECIIEYEHHUE




OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus. 10 knacce. ["'abpuensu O.C., Octpoymos N.I"., Cnaakos C.A.
AkumonepHoe odiectBo «M3narenberBo «lIpocsemenne»

HUP®POBBIE OBPA30BATEJIBHBIE PECYPCbhI U PECYPCbI CETU
UHTEPHET
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