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IHHOACHUTEJBbHAA 3AIINCKA

[TporpamMmMa 1o XMMHUH Ha YPOBHE CPEIHETO 0011eTro 00pa3oBaHus pazpadoTaHa HA OCHOBE
®DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUs (penepalibHOi 00pa30BaTEIbHOM MPOTPAMMEI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peann3yonux OCHOBHbIE
o0Opa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJ0XKeHUN «CTpaTeruu pa3BUTUS BOCIUTAHHS B
Poccutickoit ®enepannu Ha nepuop 10 2025 rona» (Pacniopsbkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUS OOYUAIOMIMXCSI CPEACTBAMHU y4eOHOTo mpeaMeTa «XUMH
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIEeNTyalnbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4aeMOE€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, PUCYIIHNX LEIOCTHON CUCTEME XMMUIECKOTO 00pa30BaHus. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4YalOIIUXCS Ha YpPOBHE CPEAHEro OOIero
00pa3oBaHUs CPEACTBAMU YUEOHOTO MpeaMeTa «XUMUs», COACPKaHUE U IMMOCTPOSHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 10 XUMHH C Y4ETOM Crlenun(UKd HAyKd XUMHH, €€ 3HA4eHUs B
MO3HAHUK TPUPOJIBI U B MATEPUAILHOMN KU3HU OOIECTBA, a TAaKXKe ¢ YUETOM OOIIUX IeNel u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMN
[UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHalibHON KyiabTyphl. OHa BHOCHT CBOMl BKIaJ B
dbopMupOBaHUE PAllMOHATIFHOTO HAYYHOTO MBIILJIECHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIeM MUpPE KaK O €UHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOIEUCTBYS C IPYTUMHU €CTECTBEHHBIMU HAyKaMU, XUMUSI CTajla HEOTheMJIeMON
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmectBa. CoBpeMeHHass XHMMHs Kak HayKa CO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTMI HAalpaBJeHa Ha pelIeHHe T[00ATbHBIX TPOOJIeM YCTOMYMBOTO Pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTOTHUECKOH O€30MacCHOCTH U OXPaHbI
3JIOPOBBAI.

B cooTBercTBHMM ¢ OONMMHU IHENSIMH W TMPUHIHMIIAMH CPEIHETO 00IIero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYCCKAX OPHEHTHUPOB, YCIEITHOTO BKJIIOUEHHS B JKU3Hb COIMYMA,
NIPOIOIDKEHHST 00pa30BaHUs B a3 IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHEH.



CocTaBnsirolmiuMH  peaMeTa «XUMUs» SBISIOTCS 0a30Bbie Kypchl — «Opranuueckas
xuMUs» U «O011as 1 HEOPTraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUU 110 HEOPTaHUYECKOW XUMHUHU (C BKIIOUYCHUEM
3HAaHUH U3 001eH XUMUH) U OpraHruYecKoi Xxumun. opMUpOBaHKE JAaHHOH CHCTEMBbI 3HAHUH MTPH
M3Y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB M TEOPUI XUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01m1as 1 HeopraHudeckas
XUMUS» c(hOPMHUPOBAHA B MPOTPaAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
onpeAei€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCIMHEHUM, a
TAKK€ Ha YPOBHE CTEPEOXMMHYECKUX M DJIEKTPOHHBIX IPEACTABICHUN O CTPOCHHM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyecKkoil XMMUU MOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MPU3HAKAX BEHIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS TEOPETHUUECKUNW MaTepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYArOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAQYCHHE MEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTUYECKUX IO3UIIHH,
IyO)Ke MOHSATh HCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHNH, a TAKKE 0 XUMHUYECKUX PEAKIHUSIX, X CYIIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
JononHsaercs B Kypcax 10 wm 11 kiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHON U
MPaKTUYECKON JIEATEbHOCTH YeJIOBEKa, CMOCOOCTBYIOT BOCIHMTAHHIO YBAXXEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHSTH €€ NJisi TOTOJHEHUsI 3HAHUN, pelIeHus
VMHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a7ad. B memom conepkanue
yueOHoro mpeamMeTra « XUMHUS) TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00y4JaromnuXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi OHUMaHUs GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOECHHEM, TO3HABAEMOCTh IMTPUPOIHBIX SIBJICHUNA MYTEM DKCHEPUMEHTA
U pElIeHUs TPOTHBOPEUMUN MEXTy HOBBIMHU (aKTaMH U TEOPETUYECKUMHU TMPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B nmane pemeHus 3aa4 BOCIUTAHUS, Pa3BUTHS M COITUATN3AINN 00 YIAFOIIINXCSI TPUHSTHIE
MPOrPaMMOMN MO XHUMHHU IOAXOAbl K OIPEIEICHUI0 COJEPXKAHUS U IMOCTPOCHHS MpeaMeTa
nperIycMaTpuBaoT (OpMHUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIUX 0a30Boe
3HAUYCHHWE JUTSI PA3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjieM, IMOWCKa, aHaau3a |



0o0paboTkn HH(pOpPMAIMK, HEOOXOOUMBIX JJISi TMPHOOPETEHHs ONbITa MPAKTHUYECKOH U
HCCJIEIOBATENHCKOM 1eATEIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenojaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TakK U
Ha YPOBHE CPEIHETr0 00IIero oopa3oBaHus, P ONPEACICHUN COACPKATEIBHON XapaKTePUCTHKH
Lened HW3y4eHHs IIpelMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TPAJULMOHHO
npu3Haércss (GOpPMUPOBAaHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON IeATETHbHOCTH YeJIOBEKa U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOYKM 3pPEHMsI TaKOM IOJAXOJ K OIpPEIEICHMIO LesIel U3ydeHUs
IIpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIAaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHYECKMX 3HAHUW KaK BaKHEHIICH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JIOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELLECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa Lelei U 3a7a4 U3y4yeHus MpeaMera B
porpaMMe 1Mo XUMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucreMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIEH CTENeHN
OTJAETCs MPEANOUYTEHNE IPAKTUUECKON KOMIIOHEHTE COJIepKaHusl 00yUeHHs, OpUEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa3oBaTENbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHMMA, a (PYHKIIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHUSIMH AKTUBHOTO
MOJTYYCHUS 3HAHUKM ¥ IPUMEHEHUSI MX B PEATHHOM JKU3HU JIJIsl PEIICHUS TIPAKTUIECKUX 3aj1a4.

B cBi3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus o0yJaromuxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHKE
MHTEJJIEKTYaJIbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K caM000pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIHN),
MMEIOLINX YHUBEPCAIbHOE 3HAUEHUE [Tl PA3IMUYHBIX BUJOB JEATEIBHOCTHU: PEIICHUS ITPOOIIeM,
MOWCKA, aHanmu3a W O00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe AJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHIS BEIIECTB U XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOTIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE



TEXHOJIOTHH JIJIsl TOMCKA M aHan3a y4eOHOU U HAyYHO-TIOMYIIpHOU WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOJMMEI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXcs YOk IEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHH TJ00aNbHBIX MPOOJEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTUUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE ¥ CBOEMY 3/I0POBBIO, a TAKXKE MIPHOOPETESHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM m1ane cpemHero ooOmero oOpa3oBaHus NpeaMeT «XuUMuUs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuciIo 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obrrero obpazoBanus, coctaniser 68 yacos: B 10 kiacce — 34 gaca (1 yac B HEAEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHble TNONOXKeHUA. CTpyKTypHble (DOpMyJBl OpPraHMYECKUX BellecTB. lomosnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KIaccupUKaIMKM OPraHUIeCcKUX BetlecTB. HoMeHkaTypa OpraHn4eckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TPUBHAJIbHbIE Ha3BaHUS BaKHEHIINX [TPEeICTaBUTENEN KIIAaCCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHUI: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHMYECKUX BEILECTB IPH HarpeBaHUH (IU1aBjIeHUE, 0OyIIIMBaHUE U TOPEHNUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IPEJCTaBUTEIIN ATKAHOB: (pU3UYECKHe U XUMUUECKUE CBOWCTBA (peaKIMK 3aMeILeHHsI K TOPEHUs]),
HaXO0XJICHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHME CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3allin ), TOJIy4€HUE U TPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
POCTEHIINN MPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuy ruJIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALIMH, TOPEHNUS ), TOTyYSHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBONCTBA (peakLuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M IpPUMEHEHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpuposHble UCTOYHUKU YIIIEeBOAOPOJOB. IIpuponHbIil ra3 n nonmyTHble HE(TAHbIE Ta3bl.
Hedtp u e€ npoucxoxnenue. Crioco0sl nepepaboTKu He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluThHueckuil), mmponu3. IIpogykTsl mepepaboTkm HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEeHHBIH yToJib ¥ IPOIYKTHI €r0 NepepaboTKH.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUH: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojuiekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB MM IIPOJYKTOB PEAKIIUN).

Kuciaopoacoaep:xaime oprann4ecKkue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHrne. BogopoiHele cBsI3u MeXAy MOJIEKyJaMu cnupToB. JleificTBre MeTaHoIa U 3TaHOoJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHIJIAKOJIS.

deHout: cTpoeHUe MOJIEKYIbl, (PU3HYECKHE U XMMUYeCKHe cBOICTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHUE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakLUuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepudUKalM), MOoIdydeHue M npuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOILIEE ACUCTBHE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xupos. [Ipumenenne xupos. buonorudeckas poiib KUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumosierictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuauHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXJEHHE B MPHPOJE, NMPHUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nesmiono3a Kak npupojaHbie noaumepbl. CTpoeHne Kpaxmalia U LEJUITI0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIIOIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHMcIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
CHOUpPTOB (B3auMoOAeWcTBHE MHLepuHa ¢ ruapokcuaoM Memu(ll)), anpaerunoB (okucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MIIM IPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJIHBIX BEIECTB WJIM MPOJYKTOB PEAKIIUN).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznyeckue U XUMHUUeCcKHe
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe IIHIKMHA). buojormuyeckoe 3HaueHHWE AMMHOKHCIIOT.
Ilenrtu b



benku kak mpupoJHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIE PEaKIUH Ha OEJIKH.

OKclepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOIroAeHue u
ONKCaHUE JAEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB NpU HAarpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUsI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHWMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTCIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3ALUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaTbHbIE METO/bl M3yUYCHHUs BEIIECTB M UX MPEBPAILCHHI: O3HAKOMIIEHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUIHOCTh, HAOIIOACHUE, HW3MEpEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUsI.

buonorust: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHS: MHUIIEBBIe MPOAYKTHI, OCHOBHI PAIlMOHAIBHOTO TTHTAHUS, MOIOIIHE CPEICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPErapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYy4YarOIIUMHKCS
IporpaMM CpeAHEro oOmero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHsI» Ha YPOBHE CPETHETO 00Iero 00pa3oBaHusl BbIICICHBI
CJIEYIOIINE COCTABIAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITENBLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLIMOKYIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIecTBa,
IOPUHATBIMH B OOIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEIEHMs, CHOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIIHUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpa)xaroT c(HOpMHUPOBAHHOCTH
OTbITA TO3HABATEJILHOM U MTPAKTUYECKON JIEATEIHHOCTH 00yUaroLUXCsl IO pealn3aiy IPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMax W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U TIPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJKM3€ Pa3INYHBIX BHJIOB YUYEOHOU IEATEIbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOMN
XUMUU;
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YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUYECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAyKH €CTh pe3yJbTaT UINTEIbHBIX HAOIOJICHHIA,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHHM M IOCIEAYIOIIEM aHaJIu3e
nH(GOpPMaLIMHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHbBIE C XUMUUECKUMH SIBJICHUSAMH, U IPUHUMATh
OCO3HAHHbBIE PEUICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKHM CBOMX TOBApUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUN ITUX MTOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOUIO/IEHHsI TIPaBHJI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOMN
YKU3HU U B TPYZIOBOM 1€ TENbHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJICHUS alKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIBbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B pELIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOET0 KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpoeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASM TpyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHTyaIbHOH TPAeKTOPHH 00pa3zoBaHus, Oyayiien
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11€71€CO00pa3HOro OTHOLIEHUS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbI;

0CO3HAHMsI HEOOXOIMMOCTH HCIOJIB30BAHUS TOCTHIKEHUN XUMHHU JJIsl peIlIEHHs] BOIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

aKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpel OKpYXarolled NmpupoaHOMl cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
NEeSTEIbHOCTH  DKOJIOTUYECKOW  HAlpaBJIC€HHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
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II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUSI 00 OKpYXKaroIieM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B IMO3HAHMM IPUPOAHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUHM JUIsl COBPEMEHHOW LUBUWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEpPreTUYecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUHM MEIMIIMHBL,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHBIX cepax MpodeccnoHanTbHON AesITENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOTrO IMpeaMeTa «XUMHsS» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA q)OpMI/IpOBaHI/Iﬂ MI/IpOB033peHI/I5[ 06yqa101111/1xc;{ MG)K}II/ICIII/IHHI/IHapHBIG
(MeXnpenMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMa, Hay4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, UCCIICIOBAaHUE, HAOIOICHNEe, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
peryasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMATTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJIb30BAaTh  OCBOEHHBIE  MEXIUCIUTIIUHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIC Yy4eOHBIC IEHCTBHS B IIO3HABATEIILHOW U
COLIMATILHOM TIPaKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YYCOHBIMU
II03HaBaTCJIIbHBIMU, KOMMYHI/IKaTHBHI)IMI/I nu peFYJ'IHTI/IBHBIMI/I }IeﬁCTBHHMH.



12

OBj1ajieHHe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY I/ CTBUSIMH

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh M aKTyalIM3MPOBATH MpPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpENeATh ILENN JeATeILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMH IICIISIMHU;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUM TMPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHM M yCTaHABIMBAaTh HX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHS I OOBSICHEHUST OT/ACIbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(UKAIIMK BEIICCTB M1 XUMHYECCKUX PEAKIIHIA;

yCTaHaBIUBATh IPUUYUHHO-CIICJCTBEHHBIE CBSA3U MEX1Y U3YyUaeMbIMHU SIBJICHUSIMU;

CTPOUTD JIOTHUECKUE PACCYKCHUS (MHAYKTUBHBIC, IETyKTUBHbIE, 10 AaHAJIOTUH ), BBISIBIISTH
3aKOHOMEPHOCTH M MPOTHBOPEUMSI B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH BHIBOJIBI U
3aKJTIOUYCHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS, UCIIOJIb3YeMbI€ B XUMHH CHMBOJUYECKHE (3HAKOBHIC)
MO/IeJId, TPe0OPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XumMu4ueckas (GopMylia, ypaBHEHHE XHMHUYECKOM peakiuu — TMpU PEIIeHUHd Y4eOHBIX
MMO3HABATEJIbHBIX U MIPAKTUYCCKUX 3a7a4, TPUMEHATh HA3BaHHBIC MOJICTLHBIC TPEACTABICHUS JIJIs
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IeTh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LEAM M 3aJa4yd  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIILHO C(OPMYIIMPOBAHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JU1s1 GOPMHUPOBAHUSI TUTIOTE3HI TIO POBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BJIQJIeTh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUSA M TIPOBEACHHUS YUCHHUECKHUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IMPOIIECcca, CaMOCTOSTENbHO
IPOrHO3UPOBATh €ro pe3yibTaT, (OopMyIHUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHHUS, COCTABJISATh 0OOCHOBAHHBIA OTUET O MPOJICTAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUECKON HCCIeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBJIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJOB peIIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX wHHMopManuu (HAYYHO-TIOMYJSpHAs
JuTeparypa XHMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE TocoOus, pecypchl HHTepHeTa),
aHAJTM3UPOBATH MHPOPMAIIUIO PA3TUIHBIX BUJIOB U JOPM MPECTABICHHUS, KDUTHUYECKH OTICHUBATH
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMynUpoBaTh 3ampoCchl W TPUMEHATH pa3jMYHbIE METOABI TpPU TOHCKE U OTOOpe
nHpopmaIu, He0OXO0AMMOM TSl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPeIeIEHHOTO THTIA;

npuoOpeTaTh OMBIT MCIOJIB30BAHUSA WH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hOpMY MpencTaBiIeHHUs] HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBL, PUCYHKU U IPYTHUE);
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UCIIONIb30BAaTh HAYYHBIH S3bIK B KayecTBE CpEACTBA HpU paboTe C XHMHYECKON
uHpopMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUECKue W MaTeMaTW4yecKHhe) 3HaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISATHOCTH.

OBJajieHNe YHHUBEPCATBHBIMH KOMMYHHKATHBHBIMH JAeiiCTBHSIMH:

3a71aBaTh BOIPOCHI IO CYIIECTBY OOCYX/IaeMOM TEeMbI B XOJ€ JAUAJIOTa W/WIN JTUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C HPE3CHTAIell Pe3yJbTaTOB IO3HABATEILHON AEATENBHOCTH, MOIYYSHHBIX
CaMOCTOSAITENIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBIIOJIHEHHH XHMHYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEHa MHEHUSIMH.

OnJiaileHNe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESATEIHLHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeayaraeMblii aITOPUTM JSHCTBUHA TPU BBHINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BBIOMpaTh Hanbosee 3pHeKkTUBHBINA cr10co0 UX peIIeHHs ¢ YIETOM MOJTYYEHUsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH Ha OCHOBE CAMOAHAaJIM3a M CAMOOLICHKH.
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INPEJIMETHBIE PE3YJIBTATDI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTpaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMUUECKON COCTABIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
NPAaKTUYECKUX 3a/a4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHULIATEILHOCTh, XHMMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyras u
COKpaiéHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEJeT,
GbyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, U30MEpbl, TOMOJIOTMYECKUN pPsiA, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJIEpIKaAINE COETUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUECKUE 3HAHHUs, JEXKAIIUEe B OCHOBE IMOHHUMAaHUs
IPUYMHHOCTU M CUCTEMHOCTH XMMHUUYECKUX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJy4YEeHUHU U 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIIINX OPraHMUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JESATENbHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIC MPU3HAKH MMOHSATUH, YCTAHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (OpMYsT OPraHNYECKUX BEILIECTB
U YpaBHEHUN XMMHUYECKHX peaklWi, U3rOTaBIMBaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIJIEKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIie COEIUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IIPUBOJUTh TPUBUAIBHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHMX BEILECTB (ITUIIEH, IPOIMIIEH,
alleTUIeH, JSTHJIEHIJMKOIb, TJIHMLEPUH, (eHod, (OopMalbAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsI KHUCIOTA, TIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUT0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeniecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT HUX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (QU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
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(MeTan, 3TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeH3oul,
METaHOJI, STAHOJI, STWJICHTINKOIb, TUIEPUH, (PEHOJ, aleTalbJCeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMHU YPAaBHEHHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX pPEaKLUH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOpMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaThb HCTOYHHUKH YIJIEBOJAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKH;

Cc(OPMHPOBAHHOCTE YMEHUI MPOBOAUTH BBIUUCIEHHUS [0 XUMHYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA MIIM IIPOAYKTA PEAKLIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 UCXOHBIX BEILECTB WK IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOT'O
[IO3HAHUS, MCIIOJIb3YEMbIX B XHMHUHU IPU M3YYEHUH BEIIECTB M XMMHUYECKHX SBJICHUH
(HaOmrofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CB3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBUiia MOJIb30BAHUS XMMHMUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE IIPaBUiIa OOpAIIEHUs C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHUSMU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATh XMMHYECKUN HKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KAUECTBEHHBIE PEAKLIUU OPIraHNYECKUX BEIIECTB, I€HATYpaLus OSJIKOB IIpU HarpeBaHUH,
[[BETHBIE PEAKIIMU OEIIKOB) B COOTBETCTBUH C IIPABUIIAMHU TEXHUKU O€30MMaCHOCTH IPH 00pameHnn
C BEIIECTBaMH U JIaOOpaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATH PE3yJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuii u (opMyIupoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMAaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATENBPHOCTH B LEISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpY’arolled MPUPOIHON cpenbl, 0OCO3HaBaTh ONMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMAas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJAHOTO BO3AEHCTBHS HA OpraHU3M
4eJI0BEKa;

JUisi 0Oy4arolUXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/0pPOBbS: YMEHHE IPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHMUIA;

JUISL CJICTIBIX U CIIA0OBUSIIUX 00yYarOIIUXCsl: YMEHUE HCIIOb30BaTh PEIbe(HO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuueckux Gopmyt.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB
Ne ni/m HaumeHoBaHue pa3jaesioB M TeM IPOrPaMMBbI VyeBnbie Kontponbubie IlpakTuueckasi
qach padoThI 4acThb
Pa3neu 1. TeopeTruyeckue 0CHOBbI OPraHU4eCKOM XUMUM
[Ipenmer opranndeckoit xumuu. Teopust CTpOECHUS OPraHUYECKUX
1.1 coenuHenuit A. M. bytnepoa 3 0 0
Wroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2 0 0
2.2 HenpenenbHble yrieBoJopoibl: aJIKEHbI, AJIKaJUEHBI, AJIKUHbI 6 0 1
2.3 ApOoMaTHYECKHE YTIIEBOAOPOIbI 2 0 0
2.4 [TpupogHBIE HCTOYHUKH YTIIEBOJOPOIOB U HX TepepadboTKa 3 1 0
Wroro mo pazneny 13
Paznen 3. Kuciopoacoaepixamme opranndeckKue coenHeHust
3.1 Cruptel. @enon 3 0 0
3.2 Anbnerunsl. Kap6onosbie kucnoThl. CiaoxHbIE 3(UpPbI 7 0 1
3.3 VYriaeBoasl 3 1 0
Hroro no paszneny 13
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku 3 0 ‘ 0
Hroro o pasueny 3
Paspnen 5. BeicokoMoOJIeKy ISIpHbIE COCAUHECHUS
51 ‘ [Tmactmaccer. Kayaykn. BomokHa 2 0 ‘ 0
Hroro mo pazaeny 2
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 2 ‘ 2

IIpomeskyTOYHAs aTTecTALMS MPOBOAUTCS B (JOpMe ro0BOro OlleHUBAHUS 0€3 yueTa TeMAaTHYeCKUX MPOBEPOYHbIX PadoT.
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IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpeOOBaHNS

1

11

1.2

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl CpeIHEro
0011ero oopa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHﬁ, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOLINE TOHATHS (XUMUYECKUH JIEMEHT, aTOM, U30TOIIbI,
JNIEKTPOHHAsl 000JI0YKa artoma, S-, p-, d-3JeKTpOHHBIC OpOHTAIN
aTOMOB, OCHOBHO€ U BO30YKJIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJa,
BAJIEHTHOCTb,  3JEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCIEHMS,
XMUMUYECKas CBs3b (G- M T-CBA3b, KpaTHBIE CBSA3M), TMOpUIM3ALMS
aTOMHBIX OpOMTaNell, KpUCTAJJIMYecKas peléTKa, MOjb, MOJIIpHas
Macca, MOJSPHBIA O00BEM, MoJIIpHAas KOHLEHTpalus, pPacTBOPbI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAIOTHIPATHI, YIIEPOIHBIN
cKeneT, (yHKUMOHAJbHAs TpYIa, pajuKall, U30MEphl, CTPYKTypHas
dbopmyrna, wu3zoMepusi  (CTpyKTypHas, reomeTpuueckas  (1uc-,
TPaHCU30MEpHsI), TOMOJOIMYECKHH psiA, TOMOJIOTH, YIJI€BOAOPOMBI,
KHCJIOPOJ- U a30TCO/IeprKalllie COeTMHEHNs, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (yrjieBoAbl, KHUPbI, OEITKN), MOHOMED, TIOJTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIBl XUMHYECKMX pPEAKIMHA (OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpPATUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  AJIEKTPOJIUTUYECKAass  JAUCCOLMAIMsl,  CTENEeHb
JUCCOLMALINYN, OKHCIUTENb, BOCCTAHOBUTEND, JJIEKTPOJIM3, CKOPOCTH

XHUMHYECKOH peaKknuuu, XUMHYCECKOC paBHOBeCI/IC)

TEOPUM M 3aKOHBI (TEOpUS XUMHUUYECKOTO CTPOEHUS OPraHUYeCKHX
BemiecTB A.M. ByTiiepoBa, Teopust JIEKTPOTUTHIECKON TUCCOIMAIINH,
[Tepuonnueckwuii 3akon [[.1. Menneneena, 3akOH COXpaHEHUSI MacChl),
SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘—IGCKI/Iﬁ SA3BIK XUMHH, MI/IpOB033pqueCKI/Ie
3HaHMS, JeXKalllie B OCHOBE MOHUMAaHUSI TPUUUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBIIEHUH, COBPEMEHHBIE IPEACTABICHUS O CTPOCHHUH

BEIL[ECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX
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1.3

14

MNpeaACTaBJICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ,
TEPMOANHAMHNYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTIX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

(baKTOJ'IOFI/ILIeCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUCHHUH M
0e30macHOM HCIIO0JIb30BaHHUH BaKHEHIIINX HCOPraHN4YCCKUX u
OpraHN4YC€CKUX BCUICCTB B 6BITy u HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIOBCKA

1.5

2.1

2.2

o0mre HayYHbIe MPUHITUITBI XUMHUYECKOTO IMPOU3BOJICTBA (Ha IpUMEpe
MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, MepepaboTKu
HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATH:

XapaKTCPHBIC IIPU3HAKU W B3daMMOCBA3b H3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOLIMUC IIOHATUS IIPHU OIMMCAHUHU CTPOCHUA U

CBOMCTB HEOPTAHUYECKUX U OPTAHMUYECKUX BEIICCTB M UX IPEBPAIICHUN
B3aMIMOCBSI3b XMMHYCCKHUX 3HAHUW C MOHSATUSMHU U MPEACTABICHUSIMHI
JIPYTHX TIPEIMETOB JIIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIIHOCTHU MAaTCPUAIBHOI'O €AUHCTBA MHpPa

C(bOpMI/IpOBaHHOCTB YMEHHSA UCIIOJIB30BATh:

3.1

HAaUMEHOBAHUSA XHMHUYECKHUX COCAUHECHUU MCKAYHAPOAHOI'0 COrO3a
TeopeTquCKOﬁ n HpHKHaZ{HOP’I XAMHU W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAIMIMUXCA K MH3YUCHHBIM KJIaCCaM OpPraHu4CCKHUX U

HEOPraHWYECKUX COCTUHEHUI

3.2

XUMHUYECKYI0 CUMBOJIHMKY AJI1 COCTaBJ€HUsI (GOpMYJ HEOPraHMYECKHX
BEUIECTB,  MOJIEKYJISPHbIX M  CTPYKTYpHbIX  (pa3BEPHYTHIX,

COKpaH_[éHHBIX n CKCJ’ICTHHX) (I)OpMy'J'I OpTraHUYCCKUX BCHICCTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS!

4.1

4.2

4.3

HEOPTaHWYECKUE BEIEeCTBa, CAMOCTOSTEIbHO BBIOMpATh OCHOBAHUS U
KPUTEPUH IS KIacCU(DUKAIIN U3y9aeMbIX XMMUYECKUX OOBEKTOB
OpraHMYecKHe BEIIeCTBA, CAMOCTOATENHFHO BBHIOMPATh OCHOBAHUS U
KPHUTEPUU IS KIACCU(DUKAIIH U3y9aeMbIX XHMUYECKUX OOBEKTOB
M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBY PEarupyrolux BELIECTB,
TerioBoMy d(hQEeKTy peakiuu, HW3MEHEHHIO CTETEeHEH OKHCICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa)

ChopMHUpPOBaHHOCTh YMEHUS XapaKTEPU30BATh YJIEKTPOHHOE CTPOCHUE

aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB
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XUMUYECKUX 3JeMeHTOB 1 — 4 mepuonoB Ilepuoguyeckoil cuctembl
J.1. MenpeneeBa 1 uX BaJICHTHBIC BO3MOYKHOCTH, UCIIOJIB3YsI TTOHSITHS
S-, p-, d-3IIeKTPOHHBIC OPOUTAIIH, SHEPIETUUECKUE YPOBHHU
ChopMHUPOBAaHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH M3MECHECHHS
CBOMCTB XMMHYECKHX IJIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHUU IO
MepuoiaM U rpymnmnam

CdopMUPOBAaHHOCTh yMEHHS COCTaBISTh YPABHEHHUS XUMHYCCKHX

peakLMii U paCKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IoCcpeaACTBOM

COCTAaBJICHHSA 3JICKTPOHHOI'O OajaHca STUX peaKuMﬁ

7.2

YPAaBHEHUsI pPEAKUUM pa3JIMYHBIX THUIIOB; IIOJIHBIE M COKpPAlllEHHbIC
YpaBHEHHsI pPEAaKUWH HOHHOTO OOMEHa, YYWTHIBAas YCJIOBHUSA, IPH

KOTOPBIX 3THU PE€aKIUU UAYT 10 KOHIIA

7.3

8.1

8.2

10

peakiuil TUAPONU3a, Peakuil KOMIUIEKCOOOpa3oBaHusl (Ha MpUMeEpe

THJIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
CdopMupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

Ha KOHKPCTHBIX IIPHUMCPAX XapaKTCP 3aBUCUMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHn4CCKux COGI[I/IHCHI/If/'I OT KpPaTHOCTU W THIIA
KOBAJICHTHOM CBS3U (G- n TE-CB?ISPI), B3aMMHOI'O BJIMSHHA aTOMOB U
rpymi aToMOB B MOJICKYJIAaX, a4 TaKXKC OT 0coOeHHOCTEH peam3anuun

Pa3JIMIHBIX MEXaHU3MOB IIPOTCKAHU A peaKHI/II\/’I

XapPaKTCPHBIC XHUMHUUYCCKUC CBOICTBa BEIECTB COOTBCTCTBYHOIIINUMHU

9KCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHfI

CdopMUpOBaHHOCTh YMEHUS XapaKTepU30BaTh COCTaB U Ba)KHEHIINE
CBOMCTBA BEILECTB, NMPUHAIJICKANUX K OINPEACIEHHBIM KilaccaM |
rpyIIaM COEIUHEHHH (TIPOCThIEe BEIIECTBA, OKCHUIBI, THUIPOKCHUIBI,
COJIM; YTIIEBOJOPOABI, MPOCThIE A(DUPHI, CIUPTHI, (HEHOJBI, AJIbICTUIBI,
KETOHBI, KapOOHOBBIE KHUCIOTHI, CIIOKHBIE d(PHUPBI, KUPBI, YTIIEBOIbI,
aAMUHBI, aMUHOKHCIIOTHI, OCJTKH)

CdopMUpOBaHHOCTH YMEHHSI MPOBOJIUTH PACUYETHI MO XUMHUYECKUM
dbopMmynaM MW ypaBHEHUSM XHUMHYECKHUX DPEAKIIUNA C HCIIOIh30BAHHEM

(bu3NYECKUX BEINYHH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CITU OJTHO

W3 HCXOJHBIX BEIIECTB JIaHO B BHUJIE pacTBOpa C ONpenenEéHHOMN
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MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA WIIH IaHO B M30BITKE (MMEET

IpUMECH)

10.2

MacCOBOM WJIM 00BEMHOM JT0JIH, BBIX0/1a MMPOIYKTA PEAKIIHH

10.3
10.4
10.5

11

12

Ter10BOTO 3¢ (dHeKTa peaku
00BEMHBIX OTHOILIICHUH Ta30B
110 HAXOXKJICHUIO XMMUYECKON ()OPMYIIBI BeleCTBa

Bianenue cucremoil 3HaHUN O METOJIaX Hay4HOTO MO3HAHUA SABJICHUMN
MPUPOJIBI, HCIONB3YEMBIX B €CTECTBEHHBIX HayKaX W yMEHHUE
NPUMEHATh A3TH 3HAHUSA MPU SKCHEPUMEHTAIBHOM HCCIEAOBAHUU
BEIIECTB U 11 OOBICHEHUS XUMHYECKUX SBJIEHUH, HMEIOIIMX MECTO B
MIPUPOJIE, TPAKTUYCCKON JEATEIIbHOCTH YeJIOBEKa U B IMOBCEIHEBHOMN

KHU3HHU

CchopMHpPOBaHHOCTh YMEHHUSI NPUMEHATH (MCIIOJIb30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBaxX BEIIECTB MJISl IKCIEPUMEHTAIbHON NPOBEPKU
TUIIOTE€3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUS XUMHUYECKUX
peakuMi M IPOTHO3UPOBAHMS BO3MOXKHOCTEH WX OCYIIECTBICHHUS;
CHCTEMHbIE XMMUYECKUE 3HAHUS AJIs1 OOBACHEHUS M NMPOrHO3MPOBAHUS
SBJICHUM, MMEIOLIMX E€CTECTBEHHOHAYYHYIO INPHUPONY; I NPUHATHS

TPaMOTHBIX PEIICHHM MPOOJIEM B CUTYaIMsIX, CBI3aHHBIX C XUMUEH

13

CdopMupoBaHHOCTHh YMEHHS IJIAHUPOBATh U MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TOJIYy4YeHHUE M HM3yYeHHE CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEILECTB, KAUECTBEHHBIE PEAaKIHMM YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB,
pelieHne  SKCIEPUMEHTANBHBIX  3a7ad [0  paclo3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIECTB) C COOJIIOJIEHHUEM MpaBUIl
Oe3omacHOro oOpamieHuss ¢  BellecTBaMM M JJaOOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHpPOBaTh LIEJU UCCIEA0BAHUS; MIPEACTABIATh
B pa3nu4HOM (opMe pe3ynbTaThl 3KCHEPHUMEHTA, aHAJIW3UPOBaTh U

OLICHUBATL UX NOCTOBCPHOCTH

14

CdopMHUpOBaHHOCTh YMEHHSI OCYILLECTBIISATH LIEI€HANIPABICHHbIN MONUCK
XUMHUYECKONH HH(OpMAallMM B pa3lUYHBIX HCTOYHUKAX (Hay4yHas H
yueOHO-Hay4Hasl JIUTEpaTypa, CPeACTBAa MAacCOBOW MH(OpMAIUHU, CETh
WuTtepHer u apyrue), KpUTHYECKH aHAJTU3UPOBaTh XHMHUYECKYIO
uHopMalnio, nepepadbaTbiBaTh €€ U UCIOIb30BATH B COOTBETCTBUU C

MOCTaBJIEHHOW y4eOHOI 3amaueit
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15

ChopMupOBaHHOCT, yMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBATh HMH(POPMALUIO C TO3MLHUHA HKOJIOrHYeCKol Oe30macHOCTH
HIOCIIEICTBUI OBITOBOM M HPOW3BOJICTBEHHOH JEATENFHOCTH YEIOBEKa,
CBSI3aHHOM C TepepaboTKON BeIeCTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HAaBaTh ONACHOCTh  BO3JEHCTBUS HA  JKUBBIE  OPraHU3MBI
OIIpEe/ICIEHHBIX BEIIECTB, IOHMMAas CMBICT IIOKa3aTelsl MpeAenbHON
JOMYCTUMOM KOHLIGHTPAIlMM, M TOSCHATh Ha IPHUMEPax CIIOCOObI
YMEHBIICHU M MPENOTBPALLECHUS MX BpPEIHOIO BO3JCHCTBUS Ha

OpraHusMm 4€JI0BCKa
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
o XuMumn

Kon

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Crpoenune BemiecTBa. CoBpeMeHHass MOJENIb CTPOCHHs aroma. PacmpesesneHue
SJIEKTPOHOB IO DHEPreTHMYECKUM YpoBHSM. Kitaccupukamuss XUMHYECKUX
351eMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTHYCCKUX YPOBHEH aToMoB (S-, p-, d-
a5ieMeHTOB). OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aTOMOB. OIJIEKTPOHHAsI

KOH(bI/IpraI_[I/ISI aroMma. BanenTtHsle QJICKTPOHBI

[Tepnonuueckas cuctema xumuueckux 35eMeHToB J[.1. MeneneeBa. Gru3ndeckuit
cmbica [lepuoanyeckoro 3akoHa J[.1. Menaeneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HMX COCJAMHEHUN MO NEpUoAaM W TpyMIaM.
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB IIPOCTHIX BEHIECTB, BOJOPOIHBIX

COCHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

14

BaneHTHOCTb. :‘)HeKTpOOTpI/ILIaTeHBHOCTB. CreneHb OKHCIICHUSA

Buaer xumudeckoii cBsi3M (KOBaJIeHTHAs, HOHHAS, METAJUTMYECKasi, BOAOPOIHAS) U
MexaHu3Mbl €€ oOpa3zoBaHUs. MexMOJIEKyIsIpHbIe B3auMojelcTBUusi. BemiectBa
MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS. THUNBl KPUCTATIIUMYECKUX

peméroK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKU

1.5

Xumunueckas peakius. Kinaccuduxanus XMMHUUECKHUX PEaKIMi B HEOPTraHUYECKOM

Y OPraHUYECKOM XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBble 3¢ (deKThl XUMUYECKUX peakiuil. TepMoXxuMuyeckre ypaBHEeHHS

1.8

1.9

1.10

OOpatumble peakuu. XUMHYEeCKoe paBHOBecue. DakTopbl, BIUSIOLIUME Ha

COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

SJIGKTpOJII/ITI/I‘leCKaH JUucconranus. CunbHBIE M cla0ble QJICKTPOJIUTHI. Cpez[a
BOJOHLBIX paCTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaHLHaH, mICJI04YHas. CrencHb

JUCCOINaIlH. Peakmun nonaoro oOMeHa

Tlupponus coneit. MonHOe mpousBeneHue Boasl. Bomopoausiii mokazatens (pH)

pacTBopa
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Crioco0b! BbIpa)keHHsl KOHIICHTPAI[MM PacTBOPOB: MAcCOBasi J0JIs1 paCTBOPEHHOTO

1.11 BEILECTBA, MOJISIpHAsl KOHUEHTpalus. HacbleHHble 1 HEHACBIIEHHbIE PACTBOPBHI,
pactBopuMocTh. Kpucramnoruaparst
112 OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. [loBeneHue BelecTB B cpenax ¢
' pa3HbIM 3HaueHueM PH. MeTobl anekTpoHHOro OanaHnca
1.13 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPraHUYECKON XUMUU
51 Knaccudukanus Heoprannyeckux coeanHeHunid. HoMeHkinaTypa HeopraHM4eCKuX
' BEILIECTB
XUMHYECKUE CBOMCTBA BAXKHEUIIIUX METAIOB (HATPH, KT, KaldbI[Ui, MarHUi,
2.2 QTIOMHHHHN, IMHK, XPOM, JKEII€30, M€Ib) W HMX coeauHeHuid. OOIIHe CIIocoObI
MOJIYYEHUS] METAJJIOB
XUMHYECKUE CBOMCTBA BaXXHEHIIUX HEMETAJJIOB (TaJOr€HOB, CEphbI, a30Ta,
2.3 docdopa, yriepoma U KpeMHHs) M UX  COCAUHEHHMH  (OKCHIOB,
KHUCITIOPOJICOIEPKALIUX KUCIIOT, BOJAOPOIHBIX COSAMHEHUN )
54 ['eneTnueckasi CBA3b HEOPraHWUYECKHUX BELIECTB, IPUHAIIICKAIUX K PAZTUUHBIM
' KJlaccaM
25 ##Par### 1 nenTudukanys HEOPraHMIEeCKUX coequHeHnid. KauecTBeHHbIC
' peaKIMu Ha HEOPTraHUYECKHE BEIIECTBA U MOHBI
3 OCHOBBI OpPraHUYECKON XUMHUH
OCHOBHBIE TIOJOKEHUSI TEOPUU XHMHYECKOTO CTPOCHHS  OPraHUYeCKHX
coenuHeHuit A.M. bytiepoBa. YriaepoaHblil CKeleT OpraHuYeCKON MOJIEKYJIbI.
3.1 KpatHocTh XuUMHUYECKOW CBSI3U. S- U P-CBsA3H. SP3-, SP2-, SP-ruOpuAN3aIIU
opOuTaneil aToMOB yriiepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOTO
crpoeHust mosaekyn. ['omonoru. ['omonornueckuii psaa. Mizomepust u n3oMepsl
3.2 [TonsiTne o pyHkMoHanbHOU rpymnne. OpueHTaluOHHbIE 3(PPEKTh 3aMecTUTEeNeH
[IpencraBnenne o kiaccupUKAlUM OpPraHWMYECKHUX BemlecTB. HomeHknaTypa
3.3 OpTraHWYECKUX COCAUHEHWW (ChCTeMaThyeckas) W TPUBHAIBHBIE Ha3BaHUSA
BOKHEHIINX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB
34 CBoOotHOpaMKaIbHBINA U HOHHBIA MeXaHU3MbI peakuuu. [lonaTue o Hykieoduie
' u snexTpoduie. [IpaBuno MapkoBaukosa. [IpaBuno 3aiiesa
35 Ankanpl. XMMHYECKHE CBOMCTBA aJKaHOB: TrajJOr€HUpPOBAHUE, JACTUIPUPOBAHME,

TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHUHI, HW30MCpHU3alunsa, TOPCHUC. HOJ'Iy‘-ICHI/Ie
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ankaHoB. Lukmoankansl. Crieruduka CBONCTB LUKIIOATKAHOB C MAJIBIM pa3MepoM

OUKIIA. PeaKHI/II/I IPHUCOCIUHCHUA U paJJUKaJIbHOI'O 3aMCIICHUA

3.6

3.7

Ankenbl. XMMHUYECKHE CBOMCTBA: peakUUU MPUCOEAUHEHMS (TajloreHUpOBaHUE,
THJIPUPOBAHUE, T'MIPOrajJOreHUpOBaHUE, TUApATallls), TOPEHUs, OKUCIEHUS U
nojaumepu3sauy. [IpoMeluieHHbIe U Ta00paTOPHBIE CIIOCOOBI OTYYCHHSI ATIKEHOB
Ankanuensl. XUMHUYECKHE CBOWCTBA aJIKaJUMEHOB: pEAKLUH IPUCOEIUHEHUS
(ruapupoBaHMe, TaJOr€HUpPOBaHME), ropeHUs W mnonuMmepusauuu. l[lomydenue

AJIKaIUCHOB

3.8

3.9

3.10

3.11

3.12

3.13

AnkuHbl. XMMHYECKUE CBOMICTBA: pPEaKLMM NPUCOECIUHEHUS (TajloreHUpOBaHUE,
TUAPUPOBAHUE, TUApATAUs, TUAPOTajIOreHUPOBAHUE) KaK CIOCO0 MOIY4YECHHUS
[IOJIMMEPOB U JIPYrHX IIOJIE3HBIX HpPOAYKTOB. Peakumm 3amemenus. I'opeHue
alETUJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM Ul CBAPKU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHUJICHA

Apenbl. XuMH4YecKHe CBOMCTBA OEH30J1a: PeaKIUH MIEKTPOPHILHOTO 3aMEILCHNUS,
IpUCOeAUHEHU  (TUAPUPOBAaHME, TraloreHupoBanue). Peakuust ropeHus.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB Tomyosa. [lonyuenue 0ensona. OcobeHHOCTH
XUMHUYECKHX CBOUCTB ctupona. [Tomumepuszanus ctuposia. CriocoObl MOTydyeHUs U

MMPUMCHCHUC apOMATHYCCKUX YIITICBOAOPOAOB

Crnuprel.  IIpenenbHble  OIHOAaTOMHBIE  CHHUPTBL. XUMHUYECKHE CBOWCTBA:
B3aMMOJICIICTBHE C HATPUEM KaK CIIOCO0 YCTaHOBJIEHUS HAJTMUUS THPOKCOTPYIIIIBI,
C TaJOreHOBOJOPOJAMHM KakK CIOCOO IIOJIy4€HHUs DPAacTBOPUTENEH, BHYTpU- U
MEXMOJIEKyJIsIpHas naeruapartanus. Peaxnus ropenus. IlomydeHnme »sTaHona:
peakuus OpoXKeHHUs TIIOKO3bl, THApATalMsl 3TUIEHA. DTUIEHTJIMKOIb U TIIHLEPUH

KaK MpeaACTaBUTEIN NPEACIbHBIX MHOT'OATOMHEBIX CITUPTOB

deHosl. XMMHYECKHE CBOMCTBA (beHona (peaKI_lI/II/I C HaTpuem, TrUuIApOKCUIAOM

HaTpusd, Opomom). [lonyuenue penomna

Anpaeruapl. XMMUYECKHE CBOWCTBA MPEIENbHBIX allbJETUI0B: THIPUPOBAHMUE;
KAUeCTBEHHbIE pEaKlMM Ha KapOOHWIBHYIO Tpymmy (peakuus «cepeOpsHoro
3epKkanay, B3aumoeiicteue ¢ ruapokcugom menu (I1). ITomyyenue npenenbHbIX
aIbJIETU/IOB: OKUCJIEHHME CIUPTOB, THApaTalMs auneTuiaeHa. ALETOH Kak
IpeJCTaBUTENb KETOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIICHNUS alleTOHa

KapOoHoBbIe KHMCIOTHI. XMMHYECKHE CBOMCTBAa IMpEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHYECKUX CBOMCTB MYPaBbHUHOW KUCIIOTHI.

HonyquI/Ie OpeaACIIBHBIX OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT: OKHCICHHUC




25

AJIKAHOB, AJIKCHOB, INCPBHUYHBLIX CIHHUPTOB, aJlbACTHUIOB. Bricmme IpCaACIbHBIC U

HEIIPEACIIBbHBIC Kap6OHOBI)Ie KHCJIOTBI

3.14

3.15

3.16

Crnoxuble 3¢upsl 1 xKupbl. CIOCOOB TOTYUYEHUS CIOKHBIX 3(hupoB. OOPaTUMOCTD
peakuuun stepudukanmu. [IpumeHeHne CIoOXHBIX S(UPOB B TNHIIEBOH U
nappoMepHO MPOMBIIUICHHOCTH. JKUpBI Kak CIOXHBIE 3(UpHl TNIUIEpHHA U
BBICHINX KapOOHOBBIX KHCIIOT. XHUMHYECKHE CBOICTBa XHPOB: THAPHUPOBAHUE,
okucneHue. ['Maposims, WM OMBUICHHE, JKUPOB KaK CIIOCOO MPOMBIIIICHHOTO
NOJYYeHHs COJEeH BBICIIMX KapOOHOBBIX KHCJIOT. MBUIA Kak COJNM BBICHINX

Kap6OHOBBIX KHCJIOT

XUMHUYECKHE CBOMCTBA INIIOKO3bI: PEAKIIUU C YYaCTHEM CIIMPTOBBIX U aJIbJIeTHIHON
rpynn M MOJIOYHOKHCIIOEe OposkeHue. IIpumeHeHMe TIIOKO3bl, €€ 3HAueHUE B
KHU3HENEATEIIbHOCTH  opraHusma.  Jlucaxapuasl:  caxaposa,  MalbTO3a.
BoccranaBnuBaroniue W HEBOCCTaHABIMBAIOIIME —Jaucaxapuisl. ['uaponus
nucaxapunoB. Ilomucaxapuapl: kpaxmain, rimkoreH. CTpoeHHEe MaKpOMOJIEKYI
KpaxMasa, IJIMKOreHa U Ieunono3sl. dusnyeckue CBOWCTBAa Kpaxmala H
LEJUTI0I03bl. XMMUYECKHE CBOMCTBA KpaxMajla: TMIPOJIN3, KaUeCTBEHHAs peaKius
C MOJOM. XMMMUYECKHE CBOMCTBA LEJUIIOJIO3bI: T'MIAPOJIN3, MOJy4deHHe 3(PUpOB

1ennoyo3el. [lonsatue 00 HCKYCCTBCHHBIX BOJIOKHAX (BI/ICKOSa, areTaTHBIM IJ_IGJ'IK)

AMHHBI. AMUHBI KaK OpPraHWYeCKHE OCHOBAHUS: PEAKIMU C BOJIOH, KUCIOTAMH,
peakuusi TOpeHUs. AHUIUMH KaK MpEeACTaBUTEIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJICHCTBUE C KUCTIOTaMH, OPOMHOM BOJIOM,
okucnenue. [lonydyeHrne aMUHOB aIKUJIMPOBAHHUEM aMMHAaKa U BOCCTAHOBJIEHHUEM

HUTPOITPOU3BOAHBIX YIIICBOAOPOIOB

3.17

AMUHOKHMCIOTBI M O€JKH. AMHUHOKHCIOTHI Kak aMdoTepHble OpraHuYecKue
coeauHeHusi. OCHOBHBIE AMHHOKHUCIOTHI, oOOpasyromue Oenku. XUMHUYECKHUe
CBOIcTBa O€JIKOB: TMJIPOIN3, ACHATYpalus, KaYeCTBEHHbIE (I[BETHBIE) PEAKIIMH Ha

OeJIKu

3.18

3.19

3.20

CtpoeHue U CTPYKTypa MOJMMEpPOB. 3aBUCHMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHusi MoJieKyl. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJEKYJISPHBIX
COEJMHEHUI: peakiuy MOJUMepHU3ali W HoiukoHaeHcanuu. Knaccudukanums

BOJIOKOH

#HH#Par### nentudukanus opraHMuecKuX coeuHeHuil. Pemenue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paClio3HaBaHUEC OPTaHUYCCKUX BCIICCTB

I'enernueckas cBs3b MCKAY KiIaCCaMU OPTaHUYCCKUX COE€IUHEHUI
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XUMHS U )KU3Hb

4.1

XuMus B TIOBCeTHEBHOW u3HU. [IpaBuia Oe3omacHOW pabOTHI ¢ EIKUMH,

TOPHOYMMHA 1 TOKCHYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMHH

4.2

XuMus U 310pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEIbCKOE X035 MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XHUMUS M YJHEPT€TUKA: TTPUPOJTHBIN U TOMYTHBIA HEPTIHOMU rasbl,
uX coctaB W wucnonb3oBaHue. CoctaB HeptH u e€ mepepaborka (MPUPOIHEIC

MCTOYHUKH YTJIEBOI0OPO/IOB)

4.3

4.4

XuMus W 3KOJOTHsl. XHUMUYECKOE 3arpsA3HCHHUE OKPYXKAIOWIEH Cpelbl U €ro
nociencteus. Oxpana ruapocgepsl, Mo4Bbl, atMochepsl, GiIopbl U (GayHbl OT
XMUMHYECKOTO 3arpsi3HeHus. l[IpoOiema OTXOZOB M TOOOYHBIX IPOIYKTOB.

AJ'IBTepHaTI/IBHbIe HCTOYHUKH SHCPIruu

OO0mue mpeacTaBlieHUs O MPOMBIIIJICHHBIX CIIOCO0aX MOJIYyUYEeHUS XUMHUYECKUX
BEIIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpHOW KHUCIOTHI). UEpHas u
1BeTHast MeTayuTyprusi. CTEKII0 U CHIIMKATHAs IPOMBIIUIEHHOCTD. [IpoMbliieHHas

opranuueckas Xumus. CpIpb€ 1711 OPraHUYECKON MPOMBIIIEHHOCTH

#Hi#HtPar#H#H# Tunel pacu€THBIX 3a7a4

5.1

5.2
5.3

5.4

5.5

###Par###PacuéTel Macchl BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY
KOJIMUECTBY BEILECTBA, MacCe WIH 00bEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIHH

BEIIIECTB
##HPar##Pacuérel TemnoBoro adexra peakuuu
HH#HPar###Pacu€Tel 00BEMHBIX OTHOILICHHUH Ia30B IPU XUMUYECKUX PeaKIUsIX

###Par##PacuéTsl Maccel (00BEMa, KOJTMUECTBA BEIIECTBA) MTPOAYKTOB PEAKIUH,

€CJIM OJIHO U3 BEIIECTB JaHO B U30bITKE (MMEET IPHUMECH )

#H##Par###PacuéTel MaccoBOM MM 0OBEMHOMN JTOJIM BBHIXOJIA TIPOJIYKTA PEAKIIUH OT

TCOPCTUICCKH BO3MOKHOI'O

5.6

###Par##Pacuérsl Maccel (00bEMa, KOJIMYECTBA BELIECTBA) POAYKTA peaKkluy,
€CJIM OJHO U3 BEIIECTB JJAHO B BUJE PaCTBOPA C OMPEACIEHHON MAaCCOBOM JT0NEN

paCTBOpéHHOFO BCIICCTBA

5.7

###Par###PacuéThl C HCTIOMb30BaHUEM TTOHATHH «MAaCCOBAsI IO, «MOJISIPHAS

KOHICHTpAaLus», «KpaCTBOPUMOCTL»

5.8

HH#Par###HaxoxieHne MoJeKyIsIpHOI (pOpMyITbl OPraHUYECKOT0 BEIECTBA MO
€ro IUVIOTHOCTU M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIUX B €0 COCTaB, WIH 110

IIPOJTYKTaM CrOpPaHUs




