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INOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1Mo XMMHUHU Ha ypOBHE CpenHEro olImiero odpa3oBaHus pa3zpaboTaHa Ha OCHOBE
@DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepannny,
TpeOoOBaHUII K pe3yapTaTaM OCBOCHHS (eaepanbHOl 00pa3oBaTeIbHON MPOTpaMMBbl CPEIHErO
obuiero oopazoBanus (POII COO), npencraBneHHbix B DenepasbHOM TIOCYJapCTBEHHOM
oOpaszoBarenbHOM cTtangapre COO, ¢ yuérom KoHuenmuu mnpenojpaBaHus y4eOHOro mpeamera
«Xumus» B o0pa3oBaTesbHbIX opranusanusax Poccuiickoil denepanuu, pealn3yroluXx OCHOBHbIE
o0pa3oBaTeNIbHbIE IPOrPAMMBbl, U OCHOBHBIX IOJIOKEHUH «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsikenue [lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY HOJIX0JI0B K pa3paboTKe IpOrpaMMbl [0 XUMHUH, K OIIPEIEICHHUIO 00IEel cTpaTeruu
00y4YeHHsI, BOCIUTAHUS U Pa3BUTHS 00yJarOIUXCA CPEACTBAMH y4eOHOTO TpeaMeTa «XUMUs» s
10-11 xnaccoB Ha 0a30BOM YpOBHE COCTAaBMIM KOHLeNnTyaibHble mnosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COJepKaHusl, pe3yJbTaToB O0y4eHHUs U TpeOOBaHUM K YpOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHME,  IOJNy4aeMO€  BBINYCKHHKaMH  00mIe00pa3oBaTeIbHOM
OpraHu3aly, SBJISIETCS HEOThEMJIEMON YacThi0 X 00pa3oBaHHOCTU. OHO CIIYXKMT 3aBEpLIAIOIIUM
3TaNoM peau3alui Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIINX
LEJIOCTHOW CHCTEME XUMHYECKOro O00pa30BaHMs. ODTH LEHHOCTU KacaroTcsl MO3HAHHUS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KYJIbTYphI YENIOBEKA, a TAaK)KE HKOJOTHUECKU
000CHOBaHHOT'O OTHOILIEHMS K CBOEMY 3[J0POBBIO M IPUPOAHOH cpene. Peanusyercs Xxumuueckoe
oOpa3oBaHue OOy4yaroIIMXCs Ha YpOBHE CpeJHEro oOIIero oOpa3oBaHMs CPEACTBAMHU Y4e€OHOIO
npeaMera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPE/ENIEHbl B MPOrpaMMe M0 XUMHH €
y4€TOM crneuu(PUKU HAyKH XUMHUH, €€ 3HAUECHUS B IMO3HAHUU MPHUPOJBI U B MaTepUAIbHON KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX MLeJel M NPHHLMIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KakK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOYyI0 pojib B COBPEMEHHOM
LUBUJIM3ALMH, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyiabTyphl. OHa BHOCHT CBOH BKJaja B
(dbopMHpOBaHUE PAlMOHATIBLHOTO HAYYHOTO MBIIUIEHHUS, B CO3/JaHHE LIEIOCTHOTO MpPEeCTaBICHUs 00
OKpY’KaloIleM MHpe Kak O €IMHCTBE MPUPOJbI M YeloBeKa, KOoTopoe (opMupyercs B XUMHUHU Ha
OCHOBE ITOHMMAaHMSI BEIIECTBEHHOT'O COCTaBa OKPY)KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMU 00JIACTIMU TPUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMM, XUMUS CTajla HEOThEMJIEMON
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYy/a U KHU3HH KaKJOr0 YiIeHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaKk HayKa CO3uJaTeNlbHas, KaK HayKa BBICOKMX TEXHOJOTHUI
HaIpaBJieHa Ha peleHue TI00albHbIX MPOoOJeM YCTONUYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJIOTMUECKON 0€30MaCHOCTH U OXpaHbI 3710POBbSI.

B coorBercTBUM ¢ OOmUMH LEIIMH M MHPUHIUIAMU CpEIHEro oomero oOpa3oBaHUS
conepkanue npenmera «Xumus» (10-11 kmaccebl, 0a30BbIil YpOBEHb M3Y4YEHHs]) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO MOJATOTOBKY OOY4YaloIIUMXCsl, HEOOXOAMMYID UM IS
BBIPaOOTKM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapnsiromuMu npeaMeTa « XUMUs SBISIOTCS 0a30Bble Kypehl — «OpraHudeckast XUMHsI» U
«O01mas 1 HeopraHu4eckas XMMHUA», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOY HAyKH: CHCT€Ma 3HAHWW 10 HEOPTaHMYECKON XUMUU (C BKIIOYCHHEM 3HAHUH W3
oOmiell XUMUM) U OpraHnyeckod XuMun. @OpMHUPOBaHUE JAHHON CUCTEMbI 3HAHUHN MPH U3Y4YECHUH



npeaMera o0ecreurnBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCETO MHOT000pa3us BEIIECTB HAa OCHOBE
OOLINX MOHITHUH, 3aKOHOB Y TEOPUN XUMHUH.

Crpykrypa coaepxanusi KypcoB — «Opranudeckas xuMus» u «OOImas U HeopraHudecKas
XuMUs» chopMHpoBaHa B MpOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOTO MOJIXO0Ja K HM3yYCHHIO
yueOHOro Mmarepuana M OOYCIIOBI€HAa HCTOPHYECKH OOOCHOBAHHBIM pPAa3BUTHUEM 3HAHUU Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHsAX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOCHUS OPraHUYECKUX COSAMHEHNH, a TAKKe
Ha YPOBHE CTEPEOXUMHUYECKHUX U IEKTPOHHBIX MPEACTaBICHUN 0 cTpoeHHH BemiecTB. CBeneHust 00
M3Yy4aeMbIX B Kypce BEIlIeCTBaxX JAt0TCs B PA3BUTHU — OT YIJIEBOIOPOIOB JI0 CIOKHBIX OMOTIOTHYECKH
AKTHUBHBIX COCIMHEHUI. B Kypce opraHmueckoil XUMUM MOTY4ar0T pa3BUTHE CPOPMUPOBAHHBIC HA
YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHMs MEPBOHAYAIBHBIC MPEACTABICHUS O XUMUYECKOH CBSI3H,
KJIaCCU(UKALMOHHBIX MPHU3HAKAX BEIECTB, 3aBUCMMOCTU CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XUMUYECKON PEaKLUH.

[Ton HOBBIM yrjaoMm 3peHus B mnpeamere «XuMHsS» 0a30BOro YpPOBHSI paccMaTpUBAETCs
U3YYEHHbII Ha YpPOBHE OCHOBHOIO O0OIIEro o0pa3oBaHUsS TEOPETHUECKUM Marepual u
dakTonornueckue CBEJCHUS O BEIIeCTBAX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuveckas XUMHS» OOy4arolIMMCsl MPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATh
3HaYCHHE MEPHOANYECKOTO 3aKOHA C OOIIETEOPETUICCKUX U METOJOJIOTHUECKUX TO3HINH, TITy0Ke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 00001maronieit 10 00bsICHSIOmEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHM O BaKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHHMH, CBOMCTBax MU
IPUMEHEHUH, a TaKXKE O XMMHUYECKHUX pPEaKLHUsAX, UX CYLIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomonHsercss B Kypcax 10 w11 KimaccoB sneMeHTaMH  COJEp)KaHHS, HMEIOIIUMH
KyJbTYpPOJOrMUECKHU M NPUKIAJAHOW XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBS3M XUMUU C JPYTUMHU HayKaMH, PACKPBIBAIOT €€ pOJIb B IO3HABATEIIBHON M TPAKTUYECKOU
JIeSITEIbHOCTH YeJI0BEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MTPOLIECCY TBOPUYECTBA B 00IaCTH
TEOPUU M MPAKTUUYECKUX NPUIOKEHUN XUMHH, MOMOTalOT BBIMYCKHUKY OpPHUEHTHUPOBATHCA B
0O0I1eCTBEHHO U JIMYHOCTHO 3HAYMMBIX MTPOOIeMax, CBI3aHHBIX C XUMHEH, KpUTUYECKH OCMBICIINBATh
uH(pOpMALIMI0O M TPUMEHATH €€ [UIsl TOMONHEHUS 3HAHWM, pelIeHHs WHTEIUICKTyalbHBIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBAaTENIbCKUX 3a1ad. B 1enom copepxaHue ydeOHOro IpenMera
«XUMHS» JAHHOTO YPOBHSI HM3yY€HHUS OpPHUEHTUPOBAHO Ha (OPMUPOBAHHE Y OOy4YaIOIIUXCS
MHUPOBO33PEHUYECKON OCHOBBI Ul MOHMMaHUS (UIOCO(MCKUX HAEH, TaKMX KaK: MaTepHajbHOe
€/IMHCTBO HEOPraHMYeCKOro W OPraHMYecKoro Mupa, OOyCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHEM, MO3HABAEMOCTh MPUPOJHBIX SBICHUNA MYTEM SKCIIEPUMEHTA U PELICHHS
MIPOTUBOPEUYNI MEXTy HOBBIMH (PaKTaMU U TEOPETUUYECKHMMH MPEINOChUIKAMH, OCO3HAHHE pOJIU
XUMHUH B DPELICHWU SKOJOTMYECKHX MpoOJjeM, a Takke MpolieM cOepekeHHs] dHEPreTHYeCKHX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpHAJIOB.

B nnane pemieHus 3aiad BOCIUTAHUS, Pa3BUTHUS U COLMATU3aLUU OOyUYaIOUUXCS TPUHSATHIE
IpOrpaMMOil MO XUMHHM TOJIXOJbl K OIpPENEICHUIO COAEPKAHUS U TIOCTPOCHMSI IpenMeTa
npeaycMaTpuBaoT (OPMHUpPOBAaHME YHHMBEPCAJIBHBIX Y4YeOHBIX JeMcTBUH, HMemux 0a3oBoe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATEIBHOCTH: pEIIeHUs IpobieM, OUCKa, aHau3a U 00paboTKU
uH(poOpMalii, HEOOXOAUMBIX Uil NPUOOpPETEHHsS OMNbITa MPAKTHUECKONM M HCCIeN0BaTEeNbCKON
JeSTeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpakTuke npenogaBaHus XMMUH Kak Ha YpOBHE OCHOBHOT'O 00IIero 00pa30BaHus, Tak U Ha
YPOBHE cpeiHero o0111ero 0opa3oBaHus, Py ONPEACICHNN COJIEPKATEIbHON XapaKTepUCTUKHU LieTen
U3y4YeHUsl MpeAMETa HaNpaBJICHUEM IMEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAMIIMOHHO IPU3HAETCA



dbopMUpOBaHHE OCHOB XHMHUYECKOM HayKu Kak oOOJacTH COBPEMEHHOI'O €CTEeCTBO3HAHUS,
MPaKTUYECKOU JIESITEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyIbTypbl. C
METOJMYECKOM TOYKHU 3PEHUSI TaKOW MOJXO0J K OMPEIECICHUIO LeJei U3yueHUsl NMpeaMeTa sIBIsSeTCs
BIIOJIHE OIIPAB/IaHHBIM.

CornacHo 1aHHOM TOYKe 3pEHUS TTIAaBHBIMHU IIeJIIMU U3YYeHUSI TIPeMeTa « X UMHUs» Ha 6a30BOM
ypoBHe (10 =11 k.) sBIsAIOTCA:

- popMuUpoOBaHHWE CHCTEMbl XHUMHYECKHX 3HAaHWM KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBCHHO-HAyYHOM KapTUHBl MHpA, B OCHOBE KOTOPOWM JIekKAaT KIIIOUEBBIE IIOHATHUS,
dbyHIaMeHTalIbHbIE 3aKOHBI M TECOPUU XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U MOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHNI T MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEN UX
Pa3BUTHS U CTAHOBJICHUS;

- popMupOBaHUE M Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMS BELIECTB U
XUMHUYECKHX peakuil, HEOOXOAMMBIX Il MPUOOpPETEHHs] yYMEHUW OpPUEHTUPOBATHCA B MHpE
BEILECTB U XUMUYECKUX SIBJICHUN, UMEIOLIMX MECTO B MPUPOJE, B MPAKTUUECKON U IMOBCEIHEBHOU
KU3HH;

- pa3BUTHE YMEHMH U CIIOCOOOB JESTEIBHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U OOBICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUIT O€30MacCHOT0 OOpaIeHHS C BEIECTBAMH.

Hapsiny ¢ stuMm, conepskarenbHas XapaKTEpUCTHKA LieJIed W 3a/1ad U3y4YeHHUs IpeaMeTa B
nporpamMme o XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMU MPHUOPUTETAMHU B
cucreMe cpenHero oomero oopasoBanus. Cero/iHs B MPENOJIaBaHUM XUMHUU B OOJIBIICH CTENEHH
OTIaéTCs MPeaNoYTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHUsl 00yueHHUsl, OpPUEHTUPOBAHHO Ha
MOJTOTOBKY BBIMTYCKHHKA 00111e00pa30BaTebHOM OpraHu3aIiy, BIaICIoero He HabopoM 3HAHUM,
a QyHKIIMOHAJIBLHON IPaMOTHOCTBIO, TO €CTh CITIOCO0aMU U YMEHHMSIMU aKTUBHOTO TTOTYYSHUST 3HAHUM
Y IPUMEHEHUS UX B PEATbHON KU3HU JJISl PEIICHUS MPAKTHUYECKUX 3a/1a4.

B cBsi3u ¢ 3THM nmpu U3ydeHUH NpeaMeTa « XUMUS» TOMHUHHPYOIIee 3HaUeHHue TPUOOpeTaroT
TaKue 1eJIM U 3a/1a4u, KaK:

azanTaius oO0yJaroluXxcsl K YCJIOBUSM JIMHAMHYHO Pa3BUBAIOIIETOCS MUpPa, (OPpMUPOBAHUE
MHTEJJIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSTEIIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMHupoBaHHE y OOYJAIONTUXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITUH ), UMEIOIINUX
YHUBEPCAIBHOE 3HAYECHHE U1 PA3TUYHBIX BHUAOB JEATEILHOCTH: pEIIeHUs MpoOjeM, MOUCKa,
aHanmm3a U 00paboTku uHpOpManuKU, HEOOXOMUMBIX ISl MPUOOPETEHHUS OMbITa JCSITEIbHOCTH,
KOTOpasi 3aHUMAET Ba)XHOE€ MECTO B IO3HAHUU XUMHUHU, a TakXKe JUIsl OLEHKUM C MO3ULUN
HKOJIOTMYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX TIPOIECCOB HA OPTaHU3M
YyeJlIoBeKa U IPUPOJIHYIO Cpery;

pa3BUTHE TIO3HABATECIBHBIX WHTEPECOB, WHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH
00y4Jaromuxcsi: CIIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHHUS MO XHUMHUA B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMH, HCIOIB30BaTh COBPEMEHHBIE HMH(OpMAIMOHHBIC
TEXHOJIOTHH JJIsl TIOMCKAa W aHaIn3a YYeOHOUW M HAYYHO-TIOMYJISIPHOW WH(OPMAIIUH XUMHYECKOTO
COJIepKaHus;

dbopMUpOBaHNE U Pa3BUTHE Yy OOYYAIOMIMXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOII0IATEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH,
P TUIAHUPOBAHUHU U ITPOBENEHUM XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Y 00yJaromuxcs yoe:KIEHHOCTH B TYMaHUCTHUECKON HAIIPaBICHHOCTH XUMHH, €€
BXHOW pOJIM B PEIICHUH TIOOATBHBIX MPOOJEM pPANHUOHAIBHOTO MPHUPOAOINOIH30BAHHMS,



MOTIOJTHEHMSI HHEPreTUUECKUX PECYypcOB U COXpPaHEHUs NPUPOJHOTO pPAaBHOBECHUS, OCO3HAHUS
HEO0OXOIUMOCTH OEPEKHOr0 OTHOIIEHUS K MPHUPOJIC U CBOEMY 3JI0POBBIO, a TaKKe MPHOOpETEeHUs
ONBITa MCIOJIB30BAHUS MOJYYSHHBIX 3HAHUW JUIsl TPUHSATHS TPAMOTHBIX PEIICHUNW B CUTYyalHsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yuebHOM mutane cpegHero o6miero oOpa3zoBaHuUsl HpeaMeT «XHUMHsS» 0a30BOro YpOBHS
BXOJIUT B COCTaB MpeIMETHON 00nacTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee 4yuCIO 4YacoB, OTBEAEHHBIX MJIsi U3YYCHUS] XMUMHHM, Ha 0a30BOM YpPOBHE CPEIHETO
obmero oopazoBanus, coctaBisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce —
34 gaca (1 gac B Henemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4YecKOW XMMHHU: €€ BOSHUKHOBEHME, PA3BUTHE W 3HAYCHUE B IIOJIYyYCHUU
HOBBIX BEIIIECTB U MaTE€pUaIoB. Teopusi CTpOEHUs OpraHMYeCcKUX coequHeHu A. M. bytieposa, eé
OCHOBHbIE TNOJI0KeHUA. CTpYKTypHBIE (OPMYIIbI OpraHMYEecKUX BellecTB. ['oMonorus, uzomepus.
XuMHU€EcKas CBA3b B OPraHUYECKUX COCAMHEHUAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienue o kiaccu(uKauy OpraHMYECKUX BemiecTB. HoMmMeHKaTypa opraHu4ecKux
COoeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHBIC HA3BAHUS Ba)KHEWIIMX IPEICTABUTENEH KIaccoB
OpPraHUYECKHUX BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUsl BEIIECTB U MX MPEBPALICHUN: O3HAKOMJIEHUE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAOIIOCHUE U ONMCAHNUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MIPHU HarpeBaHuu (TU1aBleHUE, 0OYTTUBaHUE U TOPEHNUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKH psaa. MeraH M 3TaH — mpocTenine
IPEJICTAaBUTENIN AJIKAaHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (peakLUy 3aMEIIeHUs U TOPEeHHUs),
HAaxXO0’JICHUE B MIPUPO/JIE, IIOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUN psAl. DTHIEH W NPOINUIIEH — MPOCTEHIINe
NPEJICTABUTENIN AJIKEHOB: (U3WYECKHEe M XHMHUYECKHME CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: OyramgueH-1,3 um MetmwnOyraaueH-1,3: cTpoeHue, BakHEHIIME XHMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHYECKHUM psiJl. ALETHIIEH — MPOCTEUIINI
IPEJICTaBUTENIb AJKWHOB: COCTaB, CTPOEHHE, (U3NYECKHEe U XMMHUYECKHE CBOICTBa (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINN, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, ¢GU3MUYECKHE U XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), IOJIY4YEHHE W NpUMEHeHue. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMBA (PeaKyuu 2an02eHUpPOSanusi U HUMPOBAHUs), NOAyYeHue U
npumenenue.  TOKCUYHOCTH  apeHOB. l'eHerHueckas  CBA3b  MEXAY  YIJIEBOAOPOJAMH,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble MCTOYHMKHM YIIIEBOAOPOJOB. llpuponHblii Ta3 M momyTHble HEQTSHBIE ra3bl.
Hedtp u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TU: EPEeroHKa, KPEKUHT (TEPMHUECKUH,
KaTaJIMTHYecKuil), muponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B MIPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yroJib ¥ IPOYKTHI €ro nepepadoTKy.

OKCHepUMEHTAIbHBIE METOJbl HM3y4YEHHs] BEIIECTB M MX MpEBpallleHUui: 03HAKOMIJIEHHE C
oOpa3uamu IjacTMacc, KaydykoB U pe3uHbl, koiiekuuu «Hedtb» u «Yromb», MoneanpoBaHue
MOJIEKYJ YTJIE€BOAOPOI0OB U raJIOr€HOIIPOU3BOAHBIX, TPOBEACHUE IPAKTUYECKON pabOThI: MOTyYeHHE
ATUJIEHA U U3yYEHHUE €TO CBOMCTB.

Pacuérnrie 3amaun.

Brruncnenus mo ypaBHEHUIO XUMHUYECKON peakuu (Macchl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BEIIIECTBA MJIM MPOJYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).




Kuciiopoacoaep:kamye opranHudeckue coeJuHeHNs

[IpenenpHble OAHOATOMHBIC CIUPTHL. METaHON M JTAaHON: CTpPOEHHE, (HU3NYECKUE H
XUMHUYECKHE CBOMCTBA (pPEakUUM C aKTUBHBIMU METajulaMd, TajlOT€HOBOJIOPOAAMHU, TOPEHHE),
npuMeHeHue. BoopoiHbie CBA3M MEXly MOJIEKYJIaMU CIIMPTOB. JlecTBUE METaHOIa U 3TaHOJIa Ha
OpraHu3M 4YeJIOBEKa.

MHOroaTOMHBIE CIIUPTHI. DTHUIICHTIMKOIb U TIULEPUH: CTPOEHHUE, (PU3NIECKUE U XUMUYECKUE
CBOICTBa (B3aMMOJEHCTBUE CO LIEIIOUHBIMU METAJUIAMH, KAUECTBEHHAs PEAKIIMsl HA MHOIOATOMHbIE
cnupThl). JlelicTBUe Ha OpraHu3M uyenoBeka. [IpuMenenue rmnepruHa U STHICHTIIUKOJIS.

@deHoul: CTpOeHHE MOJIEKYJIbl, (PM3NYECKHE U XMMUYecKHe cBoicTBa. TOKCHYHOCTH (peHoa.
[Tpumenenue penona.

Anbrerunsl u kemoHuvl. ©opManblIeru, aleTanbIeru: CTpOeHNE, ((U3NIECKUE U XUMUYECKUE
CBOWCTBA (pEaKkUMM OKHMCICHHS M BOCCTAHOBJIEHUS, KaueCTBEHHBbIE pEaKLMHU), MOJy4EHHE MU
IPUMEHEHHUE.

OMHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAs KHCIIOTBHI:
CTpoeHHE, PUBNYECKHUE U XUMUYCCKUE CBOMCTBa (CBOMCTBA, OOIIME ISl Kilacca KUCJIOT, PEaKIus
sTepuduKanmM), IMojaydyeHHue | npuMeHeHue. CTeapuHOBass W OJEUHOBas KUCIOTBHl Kak
IPEJCTaBUTENIN BbICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHMCJIOT, UX
MOIOILIEE ACUCTBHE.

Crnoxnble 3(UpBl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [MIponn3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. bruonoruyeckas posib KHUpPOB.

VYraeBoapl: cocTaB, Kiaccu(uKauus yrieBofoB (MOHO-, IU- U nojucaxapuibl). [oko3a —
NPOCTEHIIMKA MOHOCAXapH: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa (B3aumopeiictBue ¢ ruapokcugoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bl), HAXOXKACHHE B TMPUPOJE, NPUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u uemnono3a kak HOpupojHble mosuMmepbl. CTpoeHHe Kpaxmaja M LEUII0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJA0M).

OKcliepUMEHTalbHbIE METOJIbl H3YYeHHMs BELECTB M HUX MpPEBpallleHU: MpOoBeAeHuE,
HaOJI0IeHNe U OMMCAHUE IEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcCIeHHe dTaHoja okcujaoMm weau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumosielicTBue rmuepuHa c¢ ruapokcuaom Meu(ll)), ampaernnoB (OKHCIEHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u rugpoxcunom menu(ll), B3aumoneiicTBue kpaxmanga ¢ HOIOM),
IpOBE/IEHUE NMPAKTUUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenust mo ypaBHEHUIO XUMHUYECKON peakuu (Macchbl, 00bEMa, KOJIMYeCTBa UCXOAHOTO
BEIIIECTBA MJIM NMPOJYKTA PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIIECTB WU MPOYKTOB PEaKIUH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI KaKk aM(OTEpHbIe OpraHUYecKrue coequHeHns. DPu3nveckne U XUMHUIECKHe
CBOICTBa aMUHOKHCIIOT (Ha IpuMepe rniuHa). buonorndyeckoe 3HaueHre aMUHOKUCTOT. [lenTu sl

benku kak mpuUpOJHBIE BBICOKOMOJIEKYISpHBIE coequHeHus. [lepBuuHas, BTOpHYHas U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHYECKHE CBOICTBa O€NKOB: THUIPOIM3, JAEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCITKHU.

DKclepUMEHTAbHbIE METOJbl M3Y4YEHHs BEIIECTB M HMX IMPEBpallleHHi: HaOIOaeHUE U
OTKCaHKE JIEMOHCTPALIMOHHBIX OMBITOB: JACHATYypalus OEIKOB MpU HArPEBAaHHUH, IIBETHBIC PEAKLIUU
OEIKOB.



BbicokomosieKyJIsSIpHBIE COeIMHEHHUS

OcCHOBHbBIE MOHATUS XHMHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHO€E 3BEHO, CTEIIEHb IOJIMMEPHU3ALUH, CPEHAS MOJIEKYJsipHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — NTOJINMEpU3alUs U OJMKOHICHCALIHS.

OKCIIEpUMEHTAIbHbIE METOJbl M3y4Y€HHUs BEIIECTB U MX MPEBPALLCHUN: O3HAKOMJICHUE C
oOpa3Lamu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeamMeTHbIE CBS3H.

Peann3zanusi MeXNpeIMETHBIX CBS3€d MPU M3YYEHUHM opraHuyeckoil xumuu B 10 kimacce
OCYIIIECTBIISIETCS Yepe3 UCII0JIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK U MOHITHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0me ecTecCTBEHHO-HAYYHbIE MOHATHS: SBJICHUE, HAYYHbIH (DaKT, THIIOTE3a, 3aKOH, TEOpus,
aHaJIU3, CUHTE3, KiacCU(UKAIUs, MEPUOJUYHOCTh, HAOIIOACHHE, H3MEPEHHE, IKCIEPUMEHT,
MO/ICJINPOBAHUE.

®uznka: MaTepusi, JHEPIrusi, Macca, aToM, JIEKTPOH, MOJIEKYJia, SJHEPI€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3MUYECKHE BETMYMHBI M €AMHUIBI UX
U3MEpPEHHUSL.

buonorust: kierka, opranusMm, Ouochepa, oOMeH BelIeCTB B oOpranusme, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHEpalbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHOoJorus: MUUIEBbIE MPOAYKTHI, OCHOBBI PALIMOHAIBHOIO MUTAHUS, MOIOLIUE CPEICTBA,
JIEKAPCTBEHHbIE M KOCMETHYECKUE Ipenaparbl, MaTEpHalIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH

XuMHYEeCKUW dJeMeHT. AToM. Sapo artoma, U30TOMBL. DJIEKTPOHHAs 00OJOYKa.
DHepreTUuecKue YpOBHH, MOJIYPOBHH. ATOMHBIE opOuTaiu, S-, pP-, d- smemeHThl. OCOOCHHOCTH
pacripesielieHus] 3JEKTPOHOB MO OpOMUTANIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumonmueckas cucrema XuMHUYecKHX »dieMeHToB JI. M.
Mengeneea. CBs3b NEPUOANYECKOTO 3aK0HA U [lepnoanueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBpEMEHHOW TEOPHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHUUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO rpynnam u
nepuoAaM. 3Hau€HUE MEePUOINYECKOro 3aKOHA B PA3BUTHUN HAYKH.

Crpoenne BemiecTBa. XHUMHUYECKas CBSI3b. BuIbl XMMHYECKON CBSA3M (KOBAJEHTHAs
HEMoJIsIpHasl M TOJspHAs, WOHHAs, MeTajuinueckas). MexaHu3mbl 00pa30BaHUS KOBAJIEHTHOMH
XUMUYECKON CBs3U (OOMEHHBI W JOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BameHTHOCTS.
DIIEKTPOOTpHUIIATENBHOCTh. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MONEKYJISIpHONO M HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUNBI KPUCTAIUIMYECKUX PpEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonssTe o mucrepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nois
BELIECTBA B pacTBOPE.



Knaccudukanus Heopranmdeckux coeauHeHnid. HoMeHkatypa HEOpraHWYeCKHUX BEIIECTB.
['eneTnyeckas CBsI3b HEOPraHUMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM KIIacCaM.

Xumuueckass peakuus. Kiaccupukanuss XUMHUYECKHMX pEAKIMH B HEOPraHMYECKOW U
OpraHWYEeCKOM XMMHH. 3aKOH COXPAHEHHUS MACChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CKOpOCTh peakuuu, €€ 3aBUCHMOCTh OT pa3iu4yHbIX (akTopoB. OOpaTHMbBIE pPEaKLUu.
XumMunueckoe paBHoBecue. DakTopsl, BIUAIOIINE Ha COCTOSHUE XUMUYECKOro paBHOBecHs. [IpuHimn
Jle arense.

OnektponauTnueckas aucconuanus. CuiibHble U ciabble 3yeKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHas, 1I€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKCrepUMEHTAIbHBIE METO/IbI U3YUYCHHSI BELIECTB U UX MPEBPALLECHUI: IeMOHCTpaus TaOIHI]
«Ilepuoguueckas cucrema xumudeckux snemeHToB JI. M. MenpaeneeBa», uzydeHue Mopeieu
KPUCTAITIMYECKUX PEIIETOK, HAOJII0JEHHE M OINKCAaHUE JEMOHCTPALMOHHBIX M J1abOpaTOPHBIX
OIBITOB (pa3jlo’KEHUE IMEPOKCHJAa BOAOPOJA B MPUCYTCTBUU KaTallM3aTopa, ONPEICIIEHUE CPENbl
pPacTBOPOB BEIIECTB C MOMOIIbIO YHHBEPCAJIHHOTO HHAMKATOPA, PEaKlUUd HOHHOTO OOMEHa),
MPOBEJCHNE MPAKTHUUECKOl paboThl «BnusHHe paznuyHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOMN
peakuum».

Pacuérnble 3anaum.

PacuéTtel 0 ypaBHEHUSIM XMMHYECKUX PEAKLMH, B TOM UYHCIE TEPMOXMMHYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAasl JOJIS1 BEILIECTBAY.

Heopranuveckas xumusi

Hewmeramnsl. [1onoxenne HemeramwioB B [lepnoanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB. PU3MUECKUE CBOWCTBA HEMETAIIOB. AJUIOTPOTIHUS
HEMETaJJIOB (Ha MpUMepe KUCIOpoAaa, cepsl, pocopa u yrieposa).

XUMHYECKHUE CBOMCTBA BAXXKHEHIIMX HEMETA/IOB (TajJoreHoB, cepbl, a3ora, ¢docdopa,
yriaepoaa U KpeMHHUs) U UX COETUHEHHH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOJHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEUHEHUH.

Meramnsl. [lonoxxenne meramios B Ilepuonnueckoil cucteMe XUMUYECKUX dieMeHToB JI. U.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK aToMOB MeTayioB. OOmme
¢busnueckue cBoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKHH psAl HaNpsOKEHUN
METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHUIIINX METAJIJIOB (HATPHM, KaJTui, KaIbIMi, MAarHUH, aTFOMUHUH,
LIUHK, XPOM, XKeJIe30, MEJlb) U UX COCTUHEHHH.

O61me cocoObl moTyyeHust MeTayuioB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJILHBIE METO/IbI U3YUEHUS BEIECTB U UX MPEBPAIICHUN: U3yUYEHUE KOJUIEKIIUN
«Mertaisl U cIjIaBbl», 00pa3lioB HEMETAJIOB, PEIlIeHNEe SKCIIEPUMEHTANBHBIX 3ajlay, Ha0I0ieHne
U ONHCAHHWE JEMOHCTPALIMOHHBIX U J1a0OPAaTOPHBIX OMBITOB (B3aUMOJEHCTBHE THUIPOKCHUIA
QATIOMHUHUS C PaCTBOPaAMH KUCIIOT | IIEJI0YeH, KaYeCTBEHHbBIE PEaKIIMK Ha KATHOHBI METAJIIOB).

Pacuérnbie 3amaun.

Pacuétbl Macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOLIUX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa, KOJIUYECTBA
BELIECTBA) IPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb



Ponp xumum B 00€CTIEUeHUH SKOJIOTHYECKOM, YHEPreTHUYECKON M MHUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAULIUHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELECTB U XUMUYECKUX PEAKIIUI.

[IpencraBienus 06 oOUIMX HAYYHBIX MPUHLIMIAX MPOMBIIUICHHOTO MOJTYYEHHUS BaKHEHIINX
BELICCTB.

YenoBek B MuUPE BEUIECTB M MAaTEPUANIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTEpUAbI,
KOHCTPYKLMOHHBIE MAaTepUajbl, KPACKH, CTEKIO, KEpamMHKa, MaTepUailbl Uil SJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XVMHUS ¥ 3I0pOBbE YEJIOBEKA: IIPABUIIA UCIIOJIb30BaHMs JIEKaPCTBEHHBIX IIPENapaToB, IpaBuiIa
0€30I1aCHOT0 MCII0JIb30BaHMs [IPENapaToB ObITOBON XUMUM B TOBCEJHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSA3EU MPU W3Y4EeHUHU 00IIel 1 HeopraHudecko xumuu B 11
KJIacce OCYIIECTBISIETCSA Yepe3 UCI0Jb30BaHME KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHH, TaKk U
MOHSITHH, ABJISIOLMXCSA CUCTEMHBIMU AJIS1 OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CUHTE3, Kiaccu(uKalus, MEepUOJUYHOCTb, HaONIOJEHHUE, OJKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpEHUE, SBIICHUE.

®dusnka: martepus, SHEprus, Macca, aToOM, D3JEKTPOH, IPOTOH, HEHTPOH, HMOH, H30TOIl,
PaAMOAaKTUBHOCTb, MOJIEKYJla, SHEPreTHYECKU ypOBEHb, BEIIECTBO, TeNo, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

Buonorus: kierka, opranusM, skocucreMa, buocdepa, Makpo- U MUKPO3JIEMEHThI, BATAMUHBI,
0OMEH BElIECTB B OpraHu3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOILUINBO, PECYPCHI.

TexHOIorus: XUMHUYECKasl MPOMBIIIIEHHOCTb, METAJULYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHuaos, CENbCKOXO03AMCTBEHHOE IIPOU3BOJICTBO, MUILIEBAs IIPOMBIIIJIEHHOCT,
bapmareBTHYEeCKask IPOMBIIIJIEHHOCTb, TPOM3BO/ICTBO KOCMETHYECKUX MpenapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, YJIEKTPOHHAS IIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMBI [10 XUMNWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOEHUS 00yUYaIOIIUMHUCS ITPOrpaMm
cpenHero oOmero oOpa3oBaHHS (JTHMYHOCTHBIM, METANpPEIMETHBIM M MpeAMETHbIM). HaydHo-
METOIUYECKON OCHOBOM AJIs pa3paOO0TKH IUTAHUPYEMBIX Pe3YyIbTaTOB OCBOSHUS MPOTPAMM CPETHETO
0011ero 00pa3oBaHus SABIISETCS CHCTEMHO-EATEILHOCTHBINA MOIXOT.

B COOTBETCTBUH C CHCTEMHO-JEATSIBHOCTHBIM TOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS IMpeaMeTa «XHUMHUs» Ha YPOBHE CpPEIHEro oOIIero o0pa3oBaHUs BIICTICHBI
CJIEIYIOIIHAE COCTABIISAIOIINUE!

OCO3HaHWE OOYYaIOIHUMHUCS POCCHICKON TPakKTaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOTIPEIETICHUIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUU JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTb M CHOCOOHOCTh OOY4YalOIIMXCS PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKAMH, TIPUCYIIUMHU  IEIOCTHOW CHUCTEME XHMHYECKOTO
o0Opa3oBaHuS;



HaJIMYUe MPABOCO3HAHUS IKOJIOTMYECKOM KYIbTYphl U CHOCOOHOCTH CTaBUTH II€JIU U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE Pe3yNIbTAaThl OCBOCHHUS MTPeIMeTa « XUMUS JOCTUTAIOTCS B €IMHCTBE YIYCOHOU U
BOCIUTATEIbHOW JEATENIbHOCTH B COOTBETCTBHH C TyMaHHUCTUYECKHUMH, COLUOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U HJI€AIaMU POCCHICKOT0 Tpa)<IaHCKOro OOIIecTBa,
NPUHITEIMU B OOIIECTBE HOPMAaMHU M TPABUJIAMH TOBEICHUS, CIIOCOOCTBYIOIIMMH IpOIleccam
CaMOIIO3HAHUSI, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI TMYHOCTH O0YJArOIIMXCSI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHUS» OTpaxarT CPOPMUPOBAHHOCTD
OTIbITa MIO3HABATEILHOM U MPAKTHUYECKOHN JAEITeIbHOCTH 00YUaIOIUXCs 110 peaTn3alii MPUHATHIX B
00111eCTBE IEHHOCTEW, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:

OCO3HAaHHS O0O0YYAIOIIMMHUCSA CBOMX KOHCTUTYLHMOHHBIX NpPaB U OOS3aHHOCTEH, yBaKEHHS K
3aKOHY U MPaBOIMOPSIIKY;

MPE/ACTABICHUS] O COLMAIBHBIX HOPMaxX M TMpaBUJaX MEXKIUYHOCTHBIX OTHOIICHUNU B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOH TBOPYECKOH AEATEIHHOCTU IMPH CO3/JaHUU Y4E€OHBIX MPOEKTOB,
pelieHnr y4eOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY ¥ apT'YMEHTBI IPYTHX TPH
aHaAJIM3E PA3TUYHBIX BUJIOB YUCOHOU JIEATEIIHPHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY U HAYYHOMY HAcIEAHI0 OTEYECTBEHHON XUMUU;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTHUECKOTO MPUMEHEHUS XUMHUH,
OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh PE3YNbTAaT JJIUTEIbHBIX HAOMIOCHUHN, KPOTIOTINBBIX
HKCMIEPUMEHTAIBHBIX TIOUCKOB, IIOCTOSTHHOTO TPYy/1a YU4EHBIX U MPAKTUKOB;

WHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MIOJNYUYEHUH U MOCIEAYIONIEM aHAIU3e HHPOpMAIIUU
0 TMEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUEeCTBEHHOW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O0 CO3HAHMS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlUH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPUHUMATH
OCO3HAHHBIE PEIIECHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJACHHE W TMOCTYNKA CBOMX TOBApHUIIEH C TMO3HIINI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUM ATUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0pOBOro M ©Oe3omacHOro oOpa3za >KW3HU, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIIECHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICHXUUYECKOMY 37I0POBBIO;

cOOIOCHMSI TIPaBUIT OE30MacCHOTO 0OpAIIeHUs C BEIIECTBAMHU B OBITY, MOBCEIHEBHON KU3HU
U B TPYJOBOU I€ATEIbHOCTH;

MMOHUMAaHUS IIEHHOCTH TIPABWJI WHANBUYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTO TTOBEACHUS
B CUTYAITUAX, YIPOKAIOIIUX 3I0POBBIO U )KH3HU JTFOJICH;

OCO3HAHUS TOCIEACTBHUA M HENPUSTUS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS AIKOTOIIs,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOrO BOCIUTAHMS:

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  y4€OHO-HCCIIENOBATEILCKOW  JEATEIHLHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad COIHAIBHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTHYECKOMY M3y4YeHHIO Ipodeccuil pa3IuyHOro poja, B TOM YMCIIE Ha OCHOBE
MIPUMEHEHUS MMPEAMETHBIX 3HAaHUH M0 XUMUU;

YBaXXEHUS K TPYAY, JIOJASAM TPpYyJa U pe3ysibTaTaM TPYI0BOH JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJIMBHIYaJbHOM TpaeKkTopuu oOpa3oBaHus, Oymylien
npodeccuu U peanusaluu COOCTBEHHBIX XHU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOAE, KaK MCTOYHHMKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHWMAHUS TJI00AJBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIHSHHS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHOM U COLIMATIBHOM CPEBI;

OCO3HAaHUA HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTHXKEHUNH XUMUU JUIsl PELIEHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTHBHOT'O HENIPUATHUSA IEUCTBUH, IPUHOCSIINX BPE OKPYKAIOIIEH IPUPOIHON Cpelie, yMEHUS
MIPOTHO3UPOBATH HEOIATONMPHUATHBIE SKOJIOTUUECKHUE MOCIEACTBUS MPEITPUHUMAEMBIX EUCTBUM U
NpeaoTBpalaTh Ux;

HaJU4Msl PA3BUTOIO SKOJOTMYECKOrO MBILUIEHUS, SKOJOTMYECKOM KYJIbTYpbl, OIbITa
JIEATETLHOCTH  9KOJIOTMUECKOW  HAMpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COITMAIBHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILECTBEHHOW MPAKTHKU;

MOHMMAaHUA CIeNu(UKH XUMUU KaK HayKd, OCO3HaHUsi €€ poilu B (HOPMUPOBAHHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TTO3HAHUHU MIPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUN
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B OCO0OM 3HAUYMMOCTH XHMHH JUIsi COBPEMEHHON IMBHIM3ALUU: B €€
TYMaHHUCTUYECKOW HAMpaBICHHOCTH M BaXHOW POJNM B CO3JIaHUM HOBOW 0a3pl MaTepuaibHOU
KYJIBTYpBI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPTeTUYECKOM, MUIEBON M IKOJIOTHIYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUCHUN
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHYECKU KOMGPOPTHOM KUZHU KaXJI0T0 iieHa 00IIecTBa;

€CTEeCTBEHHO-HAyYHOM TIpPaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH  METOJIOB  MO3HAHUA,
WCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOIh30BaTh IMOJTyYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SIBJICHHIN OKPYXAIOMIEro MUPA U MPOUCXOANINX B HEM U3MEHEHUN, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C LETBI0
MOJIY4eHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIFHO MCIOJb30BaTh XMMHUYECKUE 3HAHUSI JIJISl pelIeHus mpobiieM B
pEaNTbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATENbCKOM €SI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIMpPEephIBHOMY OOpa30BaHHIO M CamMo00pa3oBaHUIO, K
AKTHBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUU 10 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMHU OTPEOHOCTSIIMU;

WHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IudHBIX chepax mpodhecCHOHATBHON AeATETLHOCTH.

METANPEIMETHBIE PE3YJIbTATHI



MetanpeameTHbIe pe3yIbTaThl OCBOEGHUS yUEOHOT0 npeaMeTa «XUMHUSD Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMBIC JUISI (OPMHUPOBAHUS MHUPOBO33PEHUST OOYUAIOIMUXCS MEXIAUCIHUILTUHAPHBIC
(MeXmpeIMeTHbIE) 00IlleHayuYHbIe TOHATHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenupuKy METOAOB IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
SHEPTUs, SBJICHHE, IIPOLIECC, CUCTEMA, HAyYHBIN (PaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIeI0OBAaHNE, HAOIIOIeHIE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHUe);

YHHUBEpcalbHble yueOHbIE AeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISATUBHEIC),
obOecrnieunBaromue GopmMupoBaHue (QpyHKIHOHAIBHON I'PaMOTHOCTH U COLIMAIBHOM KOMIIETEHLIUU
00yJaromuxcs;

CHOCOOHOCTh ~ OOYyYaroIuXCs  HWCIHOJb30BATh ~ OCBOCHHBIE  MEXKIUCIHUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE AeMCTBUS B I03HABATEIBHON U COITUAIbHOM
MPaKTHKE.

MertamnpenMeTHble  pe3yibTaThl  OTPAKAIOT OBIAJCHUE YHHBEPCAIBHBIMH  y4EOHBIMHU
MO03HABATCIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MMO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITENIFHO ~ (OPMYJIMPOBAaTh M aKTyaJH3UpOBaTh MpoOIeMy, BCECTOpPOHHE €&
paccMmaTpuBarth;

OTpeAeNaTh e MACSITeIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHWW MPUEMBI JIOTUYCCKOTO MBIIUICHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKM TOHATHA W  YCTAHABIMBATH WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIKE TOHITHS JJIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y N3Yy9aeMbIMHU SBJICHUSMU;

CTPOUTH JIOTHUECKUE PacCyXICHUs (MHIYKTHBHBIC, JICTyKTHBHBIC, 10 AHAJIOTHUH), BBISIBIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHUs B PACCMATPHUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKTIOYEHHUS,

IPUMEHSTh B IpoOllecCe MO3HAHUS, MCIONb3yeMble B XUMHUHU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeH, IPeoOpa3oBbIBaTh MOJEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTA,
XuMH4deckast GopMyIa, ypaBHEHHE XUMHUYECKOW peakliy — MPU PEIIeHUH YIeOHBIX MTO3HABATEIbHBIX
U TPaKTUYECKUX 3a/7ay, MPUMEHSTh Ha3BaHHBIE MOJIENbHBIC MPEJICTaBICHUS MJIs BBISIBJICHUS
XapaKTePHBIX MPU3HAKOB M3yIaeMbIX BEIIESCTB M XUMHUICCKUX PEAKITUH.

2) 0a30BbIe HCCJIE0BATEIbCKHUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHIA;

dbopMynupoBaTh 1ENM W 3aJa4d  WCCIIEIOBaHUS, MHCIIONb30BATh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOIIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(hOpMUPOBAHUS THUIIOTE3HI 10 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKJICHUI;

BIIQJICTh HAaBBIKAMH CaMOCTOSITENILHOTO IUJIAHUPOBAHUS M TPOBEACHHS yUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONI0OATh 3a XOJOM IMPOIecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOAETIaHHOU
pabore;



proOpeTaTh ONBIT YUEHUUECKON UCCIIeI0BATEIbCKON U POEKTHOM 1€ TENIbHOCTH, POSIBIIATh
CIIOCOOHOCTBh U TOTOBHOCTH K CAMOCTOSATEILHOMY ITOMCKY METOJOB PELIEHUs NPAKTUYECKUX 3a/ad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX UH(OpMALMK (HAyYHO-TIONYJISIpHAs JIUTepaTypa
XMMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypcsl VIHTepHeTra), aHaIM3UpPOBATh
UH(OPMALIKIO a3 IMYHBIX BUIOB U (HOPM MIPEICTABICHHS, KPUTHUECKHU OLIEHUBATh €€ I0CTOBEPHOCTh
U HEIIPOTHUBOPEYUBOCTH;

(GopMynupoBaTh 3ampockl M NPUMEHATh pa3IM4YHbIe METOABl IPU IOUCKE U OTOOpe
uHpopManuu, HeoOXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMaJbHYIO (OpMY IpelcTaBlieHUs MHPOpMaLUu (CXEMBbl,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCTIOJIb30BaTh HAYYHBIHN SI3BIK B KAUECTBE CPEICTBA IPU pabOTe ¢ XUMHUECKON HHPOpMaLIneit:
OPUMEHATh MEXIpeAMeTHble ((PU3nvecKkue W MaTeMaTHYeCKue) 3HAKU U CHUMBOJbBI, (HOpMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

Osi1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYX/J1aeMOW TeMbl B XOJi€ AMANOra W/WiIM TUCKYCCHUH,
BBICKA3bIBaTh HUJ€H, (OPMYIMPOBATH CBOM NPEAJIOKEHHS OTHOCUTENIBHO  BBIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MpPE3CHTAllMed pe3ylbTaTOB I103HABATEIbHON JI€ATENbHOCTH, MOJYUYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJIHEHUH XUMHYECKOIO SKCIIEPUMEHTA,
NPaKTUYECKOH PabOThl MO MCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, peau3aliil y4eOHOro
npoekta W (OpMyJIUpOBaTh BBIBOJABI IO pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM
COIJIaCOBaHUs MO3UIMH B X0/1€ 00CYKJICHHUS 1 0OMEHAa MHEHUSIMHU.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYILIECTBJIATH CBOK ITO3HABATENIBHYIO JACSITEIBHOCTD,
omnpezenss e€ LEIU W 3a4ayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alfOPUTM JEMCTBUM NpU BBINOJIHEHUU YYE€OHBIX M MCCIEI0BaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIN cOCcO0 MX peleHHs ¢ Y4€TOM MOJIY4YEeHUs HOBBIX 3HAHHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEILHOCTH HAa OCHOBE CaMOaHAJIN3a U CAMOOIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

IIpenMeTHbIE pe3ysIbTaThl OCBOEHUA Kypca «OpraHndeckast XUMUs OTpa)karoT:

c(hOpMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XMMHUU B MO3HAHWUU SBJICHHWA MPUPOIBI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JTUYHOCTH, €€ (YHKIMOHAIBHOW T'pPaMOTHOCTH, HEOOXOAMMON [UIsl pelieHus
MPaKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHWUS K CBOEMY 3JI0POBBIO H
MIPUPOAHON Cpelie;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPAsI BKIFOYAET: OCHOBOIOJIATAOIINE MOHITHS
(XMMUYECKUI DJIEMEHT, aToM, OJEKTpPOHHAas 000J0YKa aroma, MOJIEKylia, BaJlEHTHOCTb,



JEKTPOOTPULIIATENIBHOCTh, XUMHUYECKasl CBs3b, CTpYKTypHas Qopmyna (pa3BépHyras H
COKpaIéHHast), MOJIb, MOJIIpHAst Macca, MOJIIPHBIN 00BEM, YIIIEpOAHbIA CKeNeT, PYHKIIMOHAIbHAS
rpynna, paaukai, U30Mepus, H30MEpPbl, TOMOJIOIMUECKUN Psijl, TOMOJIOTH, YTIIEBOJOPOIbl, KUCIOPO/L
U a30TcojepikKallue COeTUHEHHs, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIISIPHbBIE
COEIMHEHUS); TEOPUHU U 3aKOHBI (TeOpHUs CTPOSHUS opraHndeckux Bemiects A. M. bytneposa, 3akon
COXpaHEHHUsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHH; MUPOBO33PEHUYECKUE
3HAHMS, JISKAIIME B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKHX SIBICHUM,
dakTosornyecKkue CBEACHHUS O CBOMCTBAX, COCTaBE, MOJYyYEHUH M O€30IMaCHOM HCIOJIb30BaHUU
BaXHEHMIIIMX OPraHNYEeCKUX BELIECTB B ObITY U MPAKTUYECKON JIeATEIHHOCTH YEIOBEKa;

c(hOpPMUPOBAHHOCTh YMECHHI BBISBIISITh XapaKTePHBIC MPU3HAKHA TIOHATHIA, YCTAHABIUBATh MX
B3alMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHATUS IPU OMNMCAHHUU COCTaBa, CTPOCHUS U
MpEeBpaIeHUI OPraHUYeCKUX COCTUHEHUII;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAMIEHHOM) (HOpMyY OPraHMYECKUX BELIECTB U
YpaBHEHUH XMMHUYECKUX PEAKLUI, U3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHMYECKHUX BEIECTB IS
WUTIOCTPAIK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAAJIC)KHOCTh U3YUEHHBIX OpPraHUYECKUX
BEIIIECTB M0 X COCTaBY M CTPOSHHIO K ONPEACTIEHHOMY KIIacCy/TPpyIIe COSAMHEHUH (YTIeBOJOPOIHI,
KHUCJIOPOJI M Aa30TCOJAEpPIKAIME COEAUHEHMS, BBICOKOMOJIEKYJISIDHbIE COEIMHEHUs), AaBaTb UM
Ha3BaHMs 1o cucrematndeckod Homenkiarype (IUPAC), a Taxxke NpUBOAUTH TpPUBHAILHBIC
HA3BaHUS OTJENbHBIX OPraHMYECKUX BEUIECTB (ITUJICH, MPOIWICH, alleTUJICH, ITUICHTIUKOJb,
rnepul, (eHon, ¢GopManbAeTHa, aueTaabAeTHA, MypaBbHUHAs KHCJIOTAa, YKCYCHas KHCIIOTA,
OJIEMHOBAsI KUCJIOTa, CTeapUHOBasi KUCIIOTA, TII0K03a, (PYKTO3a, KpaxmaJ, LIeJUII0J103a, TIULHH);

c(OpPMHUPOBAHHOCTh yMEHHUS OIpENesITh BUIBl XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHS TPUMEHSTH TIIOJIOKEHUSI TEOPHH CTPOSHHS] OPraHUYECKHUX
BeniectB A. M. BytnepoBa 111 00bsSCHEHHUS 3aBUCHMOCTH CBOMCTB BEIECTB OT HUX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepPU30BaTh COCTAB, CTPOEHUE, PU3NUECKIE U XUMHUYECKHE
CBOMCTBa THUIHMYHBIX MPEACTABUTENCH Pa3IMUYHBIX KJIAaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STHJICH, TPOIWJICH, aleTWwieH, OyramueH-1,3, merunOyraaumeH-1,3, OCEH30J, METaHOJ, 3TAHOI,
STHJICHTIIMKOJb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbuHAs U YKCYCHasl KUCJIOTHI, TJIIOKO03a,
Kpaxmall, [EeJIII003a, aMUHOYKCYCHasl KUCIIOTa), WIUTIOCTPUPOBATH T€HETUUYECKYIO CBSA3b MEXKIY
HUMH ypaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKHX PEAKIUH C WCIOJIh30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh UCTOYHUKU YTIIEBOJOPOIHOTO ChIphs (HE(DTH,
MPUPOJHBIA Ta3, Yrojib), COCOObI MX MEepepabOTKH W MPaKTUYECKOe MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOUTH BBIYUCIICHUS TI0 XHMHUYECKAM ypaBHEHUSM (MaCCHhI,
00BbEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEaKIMH MO MU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WA MIPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHHI BJIQJE€Th CHUCTEMOW 3HAHUM OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCIIOJIB3YeMbIX B XUMHUH TIPH M3YICHHUH BEIIECTB U XUMHUYCCKHX SBIICHUH (HAOJIOICHNE,
U3MEpEHHEe, YKCIIEPUMEHT, MOJCIUPOBAHKE), UCIIONH30BaTh CUCTEMHBIC XUMUUYECKUE 3HAHUS IS
NPHUHITHS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C BEIIECTBAMU M UX
MPUMEHEHUEM;



c(hOpMUPOBAHHOCTh YMEHMM COOJIIOMATh TpaBWja IMOJH30BAHUS XHUMHYECKOW MOCYI0M W
7a00paTOpHBIM 00OPYJOBAHUEM, a TAaK)Ke MpaBHiia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMU 11O BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHNYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATb M BBINOJIHATH XHUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEILIECTB MPU HArpeBaHHUM, MOJy4YE€HUE STUJICHA U H3YyYEHUE €ro
CBOP’ICTB, Ka4CCTBCHHBIC PCAKIIMU OPraHUYCCKUX BCUICCTB, ACHATYypalLus 6GJIKOB IIpyU HarpCBaHuu,
[[BETHBIC PEAKIIMH OCITKOB) B COOTBETCTBUH C IPABUIIAMU TEXHUKU 0€30MaCHOCTHU MPU OOpaIIeHUH ¢
BElIeCTBAMH U JITAOOPATOPHBIM 00OPYAOBAHMEM, TMPEACTABIATh PE3YJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3alluCU YPaBHEHHM COOTBETCTBYIOIIUX peakluid U pOpMyYIHpPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aAHAIU3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U ApYrux);

c(OpMUPOBAHHOCTh YMEHUN COOJIIOJIaTh TMpaBWJIa SKOJOTHYECKH I1eIeCO00pa3HOro
MIOBEJICHUS B OBITY M TPYAOBOH JEATCILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAFOIIEH
IIPUPOJHOM Cpelpl, OCO3HABATh OMNACHOCTh BO3JECWCTBUS Ha JKMBBIE OPTraHMU3MBbl OIPENEIEHHBIX
OpraHMYECKUX BeIIeCTB, MOHMMAas cMbicn mokasarens [IJIK, moscHATh Ha mpumepax CcrocoObI
YMEHbILIEHHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JJIsA 06yqa101111/1xca C OTpaHUYCHHBIMHU BO3MOKHOCTAMU 300POBbA: YMCHUC IPUMCHATL 3HAHUS
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHWYCCKUX ﬂBJIGHI/II\/JI;

JUISL CJIETIBIX M CNAOOBUIAIIMX OOy4YalOUIMXCs: YMEHHUE UCIOJIb30BaTh Pelbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xxumudeckux GopMyiL.

11 KJIACC

[TpeameTtHbIe pe3ynbTaThl OCBOCHHUs Kypca «O011as 1 HeopraHuuecKasi XUMHsD OTPaxaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XUMHUYECKOH COCTaBISIONIEH eCTECTBEHHO-HAyYHOMH
KapTUHBl MHpa, pOJIM XMMHUU B MO3HAHUU SIBJIEHUM NPUPOIbI, B (OPMUPOBAHUU MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TIpPaMOTHOCTH, HEOOXOAMMON [UIsl pelleHus
MPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pOBBIO U
MIPUPOJHOM Cpelie;

BJIAJICHNE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpask BKJIKOYAET: OCHOBOIIOJIAratoIve OHATUS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIC OPOUTAIM ATOMOB, UOH, MOJICKYIIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb, AIEKTPOOTPHULIATEILHOCTh, CTEIIEHb OKUCIEHMS, XUMUYECKas
CBs3b (KOBaJICHTHAs, MOHHAs, MeTaJIM4yecKas, BOJOPOJHAsA), KpUCTAJUIMYEeCKas peleTKa, THUIIbI
XUMHUUYECKHUX PEAKIUI, pacTBOP, JEKTPOIUTHI, HEAJIEKTPOIUTHI, MIEKTPOJUTHYECKAS TUCCOLMALINS,
OKHUCJIUTEJb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON peakliy, XUMUYECKOE PaBHOBECHUE); TEOPUU
U 3aKOHBI (TeOopus INEKTPOJUTUYECKON nuccounanuu, nepuoanyeckuit 3akon J1. M. Menpeneesa,
3aKOH COXPAHEHHUsI MAcChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NP XUMHUYECKHUX
pEaKIMAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3bIK XUMHH, MUPOBO33pEHUECKUE 3HAHUS, JISKAIIIHe
B OCHOBE IMOHUMAaHUS MPUUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (aKTOJIOTHYECKUE
CBEJCHMSI O CBOMCTBax, COCTaBe, IOJYYEHHUH U O€30IaCHOM HCIOJIb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATEIIbHOCTH YEIOBEKa,;

c(OpPMHPOBAHHOCTh YMEHHUI BBISABIATH XapaKTePHbIC PU3HAKU MOHATUH, YCTaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU OMHMCAHUN HEOPTaHMYECKHUX BEIECTB
Y WX MPEBPAILCHUM;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOIB30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHUS
(opMyn BEleCTB M YpaBHCHUI XUMHUYECKHX peakini, cucteMaTnyeckyro Homenkiarypy (IUPAC)



U TPUBHAIbHBIE HA3BAHUS OTAENbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIN ra3, yriIeKUCIHbII ras,
aMMUaK, raiéHasi U3BeCTh, HeraméHas U3BeCThb, MMThEBAs COJIa, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUH OIpPENeATh BAICHTHOCTh U CTCIICHb OKWCICHHUS XUMHYECKHX
9JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJIeHTHAasi, MOHHAS,
MeTaJIJINYecKasi, BOJOPOJIHAsA) B COCAMHEHHUAX, THUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BEIIIECTBA (aTOMHas, MOJIEKYJsipHAsi, HMOHHAs, METAJIMYEeCKas), XapakTep Ccpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPraHMUYECKUX BEIIECTB 110
X COCTaBy K OIpeNelIEHHOMY KJacCy/Tpylie COeAMHEHUH (IpOCThie BellecTBa — METAJIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI Tieproandeckoro 3akona JI. M. Menaeneena
U IEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U POTHOCTUYECKYIO () YHKIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX
anemeHToB 1-4 mepuonoB [lepuonnueckoi cucremsl xumuueckux snemenToB . M. Mennaeneena,
UCTIONB3Ysl TOHATHS «S-, P-, U-3JEKTPOHHBIC OPOUTAIN», «IHEPTETHUCCKUE YPOBHUY», OOBSICHSITH
3aKOHOMEPHOCTH HM3MEHEHUsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HUX COEAMHEHUH IO NEepuojaM U
rpynnaM [lepuoanueckoit cucremsl XumMuueckux 3aeMeHToB 1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepPH30BaTh (OMHCHIBATH) OOIINE XUMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, IOJITBEPKIATH CYIIIECTBOBAHNE T€HETUYECKOU CBS3U
MEXIy HEOPraHWYECKHMMH BEUIECTBAMU C MOMOILBI YPAaBHEHUU COOTBETCTBYIOLIMX XHMHUYECKHUX
pEaKIM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XWMUUYECKHE PEAKIUU 10 PA3ITUIHBIM
MpU3HAKaM (YUCITY U COCTaBY PEarupyroIlInX BEUIECTB, TEIIOBOMY d(D(PEKTy peakinu, N3MEHEHHUIO
CTETeHEe OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTaBISATh YPABHEHUS PEAKIUN PAa3NUYHBIX THUIIOB, TIOJHBIE U
COKpani¢HHbIe YpaBHEHUS PEaKIIi HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPHU KOTOPBIX ITU PEAKIIUH
UIYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIIUH, MOATBEPKAAIOIINE KaYeCTBEHHBIN COCTaB
pPa3IMYHBIX HEOPTAaHWYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPaxX HEOPTaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH paCKpPhIBaTh CYIIHOCTH OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMUYECKOM DPEaKIMH OT
pasIUYHBIX (PaKTOPOB; XapaKTep CMEMICHUS XUMHUYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHEIIIHETO
Bozaeiicteus (nmpuHuun Jle Illarense);

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHYECKHE MPOIECCH, JIEKAIUE B OCHOBE
MPOMBINIJICHHOTO TOJIYY€HUsT CEPHOM KHCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAYYHBIX NPHHIMIAX W IKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYUCIICHHUS C UCIIOIb30BAHUEM TTOHSITHS «MacCOBast
JIOJIsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIIHSIX, MACChI
BEIECTBA WK 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM O0OBEMY OJTHOTO U3
YYacTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO A((PeKTa peakinu Ha OCHOBE 3aKOHOB COXPaHEHUS
MaccChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTHH;



c(hOpMUPOBAHHOCTh YMEHMM COOJIIOMATh TpaBWja IMOJH30BAHUS XHUMHYECKOW MOCYI0M W
7a00paTOpHBIM 00OPYJOBAHUEM, a TAaK)Ke MpaBHiia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMU 11O BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHNYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATb M BBIIOJIHATH XHMHUYECKUNW HKCIEPUMEHT
(paznokeHue MepoKCcuaa BOJAOPOJa B MPUCYTCTBUU KaTallu3aTopa, ONpeeseHHe Cpellbl pacTBOPOB
BCIICCTB C NOMOILIBIO YHUBCPCAJIBHOI'O MHAWKATOPA, BIUAHHUC PA3JIMIHBIX (l)aKTOpOB Ha CKOpPOCTH
XUMHUYECKON PEaKIuy, peakilni HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKkIliy Ha Cynb(dar-, kKapOoHaT-
U XJIOPUJ-aHUOHBI, Ha KaTHOH AaMMOHHUS, pEIICHHWE SKCIEPUMEHTAIBHBIX 33/Ja4 [0 TeMam
«Mertamnei» u «HemeTanibl») B COOTBETCTBUH C IPABUIIAMU TEXHUKH 0€30M1aCHOCTH MPHU 00pallieHuu
Cc BemiecTBaMM U J1a0OpaTOPHBIM OOOpPYIOBAaHUEM, MPEICTABISITh PE3YIbTATHl XHUMHYECKOTO
HKCIIEpUMEHTa B (popMe 3amucy ypaBHEHUH COOTBETCTBYIOIINX PEAKIMNA M (HOPMYTHPOBATH BBIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUNM KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(GOpPMAIIHIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaUUHU, IHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUW COOJIIOJIaTh IpaBWiIa OSKOJOTMYECKH I1eJ1IecO00pa3HOro
MOBE/ICHHUS B OBITY U TPYAOBOH JEATEILHOCTH B LIEJISIX COXPAaHEHUS CBOETO 3/10POBbS M OKPYKatoIIeh
MPUPOJHOI Cpelbl, OCO3HABaTh OMACHOCTh BO3JEHUCTBUS Ha KUBBIE OPTaHU3MBI ONPEACTEHHBIX
BelIeCTB, MOHMMAas cMbica mokaszatens [IJIK, moscHATe Ha mpumepax crocoObl YMEHBUIEHUS U
MPEAOTBPAIIEHUS UX BPEIHOTO BO3CHCTBUS HA OPTraHU3M YEJIOBEKA;

JUTsE 00 YUaIOIUXCsI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHUE IPUMEHSTh 3HAHUSI
00 OCHOBHBIX JJOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMHUECKUX SBICHMUIA;

JUISL CIIETIBIX M CIa0OBHIAIIMX OOYYArOMIMXCS: YMEHUE HCIOJIb30BATh PElIbe(h)HO-TOUCHHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnbsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKOM XMMHUU
[Ipenmer oprannyeckoit xumun. Teopus
pet P P https://lesson.edu.ru/
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
https://edu.mob-edu.ru/
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIe yraeBogOpOABI — aJIKaAHbI 2 https://lesson.edu.ru/
29 Henpenenbable yrieBoaOpoOIbl: alKEHB, 5 1 https://edu.mob-edu.ru/
' AJKaJUEHbI, aJIKUHbI
2.3 ApoMaTudeckue yrieBoa0pobl 2 https://lesson.edu.ru/
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 3 1 https://edu.mob-edu.ru/
' UX nepepaboTka
Uroro no pazaeny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yeckue coeJuHeHHs
3.1 Cnuprel. ®enon 3 ‘ https://edu.mob-edu.ru/
Anpaerunpl. KapOOHOBBIE KUCTOTHI.
3.2 AeTIA P 7 1 https://lesson.edu.ru/
Crnoxubie 3¢upsbl
3.3 VYrneBojibt 3 1



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Hroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 ‘ AMuHEI. AMUHOKUCIIOTEL. benku 3 ‘ https://edu.mob-edu.ru/
Hroro no pazaeny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2 ‘ https://lesson.edu.ru/
Uroro no pazueny 2
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
https://lesson.edu.ru/
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://edu.mob-edu.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 https://lesson.edu.ru/
' BEILIECTB https://edu.mob-edu.ru/
13 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Meramibt 6 https://lesson.edu.ru/
2.2 Hemertamier 9 1 https://edu.mob-edu.ru/
23 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX 9 https://lesson.edu.ru/
' BEILIECTB https://edu.mob-edu.ru/
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KA3Hb 4 https://edu.mob-edu.ru/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1) O.C. I'abpuensn, N.I'. OctpoymoB, C.A. CnankoB. Xumus 10. ba3oBbrii
ypoBenb. M. IIpocBenienue.
2) O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaako. Xumus 11. bazoBsiii

ypoBeHb. M. IIpocBenienue.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. O.C.T'abpuensn, N.I'. Octpoymon, C.A. CnankoB. Xumus 10. ba3zoBbiit
ypoBeHb. M. IIpocBenienue.

2. O.C.Tabpuenss, U.I'. OctpoymoB, C.A. CnaakoB. Xumus 11. bazoBsrii
ypoBeHb. M. IIpocBenienue.

3. O.C.Tao6puensn, [1.H. bepeskun, A.A. YmakoBa. Xumust 10:
KontposnbHbie 1 ipoBepounbie padoTsl kK yueOHuky O.C.I'abpuensna.
«Xumus. 10xi. bazoBsiii ypoBeHb». M. BepTukais.

4. O.C. T'abpuensn, [1.H. bepeskun, A.A. YmakoBa. Xumus 11:
KontposnbHbie 1 ipoBepounbie padoTsl K yueonuky O.C.I"abpuensHa.

«Xumus. 11xki. bazosiii ypoBenb». M. . BepTukains.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

1. MoGunbpHOe DiekTpoHHoe oOpa3oBanue https://mob-edu.ru/
2. bubmuoteka LIOK. https://urok.apkpro.ru/
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