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MNOSACHUTEJIBHASA 3AIIMCKA

[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, BOCHUTAHUS U Pa3BUTH 00y4arOIUXCA CPEACTBAMH y4eOHOro npeaMera «XUMHUs» s
10-11 ximaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIenTyaidbHble mosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COJepKaHusl, pe3yJbTaToB O0y4eHHUs U TpeOOBaHUM K YpOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe — oOpa3oBaHWE,  IOJy4aeMO€  BBINYCKHHKaMH  00IIe00pa3oBaTeIbHOMN
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 MOCTPOSHUE KOTOPOTO ONPE/ENIEHbl B IPOrpaMMe M0 XUMHUH €
y4€TOM crneuu(PUKU HAyKH XUMUH, €€ 3HAUECHUS B IMO3HAHUU IPUPOJBI U B MaTepUAIbHON KU3HU
o0miecTBa, a Takke C Y4€TOM OOIIMX MLeJdel M NPHHLMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KakK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOYyI0 pojib B COBPEMEHHOM
IUBUJIM3AIlMM, B CO3JaHMM HOBOM 0a3bl MarepHalbHON KyiabTypbhl. OHa BHOCHT CBOM BKJaJ 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 BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXAY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMU 00JIACTIMU TPUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMM, XUMUS CTajla HEOThEMJIEMOU
4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYya U *KHU3HH KaKJOr0 YiIeHa
obOmiectBa. CoBpeMEHHass XHMMHUsI KaKk HayKa CO3MJaTeNlbHas, KaK HayKa BBICOKMX TEXHOJOTUI
HaIpaBJieHa Ha pelleHue TI00albHbIX MPOoOJIeM yCTONUYUBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJIOTMUECKON 0€30MaCHOCTH U OXpaHbI 3710POBbSI.

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

CocrapnsiromuMu npeaMeTa « XUMUs SBISIOTCS 0a30Bble Kypehl — «OpraHudeckast XUMHsI» U
«OO0mias ¥ HeopraHMYecKasi XUMUSA», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAayKH: CHCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HaHUH W3
oOrmielt XUMUM) U OpraHuyeckoid XuMur. @OpMHUPOBaHUE JAHHON CUCTEMbI 3HAHUHN MPH U3Y4YEHUH



npeaMera o0ecreurnBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB HAa OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHA XUMUHU.

Crpykrypa coaepkanusi KypcoB — «Opranuueckass xumus» u «OOIas 1 HeopraHudeckas
XuMUs» chopMHpoBaHa B MpOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOTO MOJIXO0Ja K HM3yYCHHIO
yueOHOro Mmatepuana U 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 MPEACTaBICHUIN 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 OOIIET0 00pa30BaHMs MEPBOHAYAIBHBIC MPEACTABICHUS O XUMUYECKOH CBSI3H,
KJIaCCU(UKALMOHHBIX MPHU3HAKAX BEIECTB, 3aBUCMMOCTU CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XUMUYECKON PEaKLIUH.

[Ton HOBBIM yrjaoMm 3peHus B mnpeamere «XuMHsS» 0a30BOro YpPOBHSI paccMaTpUBAETCs
U3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUsA TEOPETUYECKUH MaTepuail |
dakTonornueckue CBEJCHUS O BEIIeCTBAX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HeopraHuveckas XUMHS» OOy4YaroUIUMCS IMPEIOCTAaBISIETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOJUUECKOI0 3aKOHA C O0IIETEOPETUYECKUX U METO/I0JIOTMUECKUX MMO3ULUH, TI1y0xke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 00001maronieit 10 00bsICHSIOmEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHM O BaKHEHIIMX BEUIECTBAaX, UX COCTAaBE, CTPOCHHUM, CBOICTBaX M
IPUMEHEHUH, a TAKXKE O XMMHUYECKUX PEaKUUsiX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHHS
gomonHseTcss B kypcax 10 wum 11 KkiaccoB sneMEHTaMU — COJEP)KAaHHS, WMEIOIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJHOM XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHHUMAHUIO
B3aUMOCBSI3M XUMHH C JPYTUMHU HayKaMU, paCKpbIBAIOT €€ pOJib B I03HABATEIbHOMN U MPAKTUYECKOU
JIeSITEIbHOCTH YeJI0BEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MTPOLIECCY TBOPUYECTBA B 00IaCTH
TEOPUU M MPAKTUUYECKUX NPUIOKEHUN XUMHUH, IMOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B
0O0I1eCTBEHHO U JIMYHOCTHO 3HAYMMBIX MTPOOIeMax, CBI3aHHBIX C XUMHEH, KpUTUYECKH OCMBICIINBATh
UHPOPMALIMI0O U TPUMEHATh €€ JUId TOMNOJHEHUS 3HAaHWM, pPELIeHHs WHTEIIEKTYalbHBIX |
AKCIIEPUMEHTAJIbHBIX HCCIEIOBAaTEIbCKUX 3a1ady. B 1enom copepkanue y4eOHOTO mpeaMmera
«XUMHS» JAHHOTO YPOBHSI HM3yY€HHUS OpPHUEHTUPOBAHO Ha (OPMUPOBAHHE Y OOy4YaIOIIUXCS
MHUPOBO33PEHUYECKON OCHOBBI Uil MOHMMaHUS (MIOCO(CKUX HJEH, TaKMX KaK: MaTepHajIbHOe
€IMHCTBO HEOPraHMYeCKOro M OPraHMYecKoro Mupa, OOyCIOBJIEHHOCTb CBOMCTB BEIIECTB HX
COCTaBOM M CTPOEHHEM, MO3HABAEMOCTh MPUPOJHBIX SIBJICHUNU MYTEM HKCIIEPUMEHTA U PELICHUS
IPOTUBOPEUNI MEXTy HOBBIMH (PaKTaMU U TEOPETHUECKUMH MPEANOCHUIKAMU, OCO3HAHUE POJIU
XMMHUH B DPELIEHWU 3KOJOTMYECKHX MpoOJjeM, a Takke MHpolieM cOepekeHHs] dHEpreTHMYeCKHX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTE€pHAJIOB.

B nnane pemienus 3a1ad BOCIUTAHUS, Pa3BUTHS U COLMATM3ALMN 00y4YalOIUXCsl IPUHATHIE
IpOrpaMMOil MO XUMHHM TOJIXOJbl K OIpPENEICHUIO COAEPKAHUS U TIOCTPOCHMSI IpenMeTa
npeaycMaTpuBaoT (OPMHPOBAHHE YHHMBEPCAJIbHBIX Y4eOHBIX JeMcTBUM, HMeromux 0azoBoe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATEIBHOCTH: pEIIeHUs IpobieM, OUCKa, aHau3a U 00paboTKU
uH(poOpMallii, HEOOXOAUWMBIX Jii NPUOOPETEHHs OMbITa MPAKTHUECKON M HCCIeN0BaTEeNbCKON
JeSTeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpakTuke npenojaBaHus XMMUH Kak Ha YpOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHus, Tak U Ha
YPOBHE cpe/iHero o011ero oopa3zoBaHus, IpU ONPEIEICHNUN COJIepKAaTeIbHON XapaKTepUCTUKHU LieIen
U3YYEHHUs I[pelMeTa HalpaBiIeHHEM I[EPBOCTENEHHOW 3HAYUMOCTU TPAJUIIMOHHO TPU3HAETCS



dbopMUpOBaHHE OCHOB XHMHUYECKOM HayKh Kak OOJacTM COBPEMEHHOI'O €CTEeCTBO3HAHUS,
MPaKTUYECKOU NESITEIbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. 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 U TEOPUU XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U MOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHUS;

- popMuUpOBaHUE M PaA3BUTHUE MPEJICTaBICHUI O HAYYHBIX METOJaX IO3HAHUS BEIECTB U
XUMHYECKHX peakiuil, HeOOXOAMMBIX JUJIsi MPUOOpPETeHHs] yMEHUW OpPUEHTUPOBATHCA B MHpE
BEILLECTB U XMMUYECKUX SIBJICHUM, UMEIOLUX MECTO B MPUPOJE, B MPAKTUUECKON U IMOBCEIHEBHOU
KU3HH;

- pa3BUTHE YMEHMH U CIIOCOOOB AESTEIBHOCTH, CBA3AHHBIX C HAOJIIOJEHUEM U OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUIT O€30MacCHOT0 OOpaIeHHS C BEIECTBAMH.

Hapsiny ¢ stuMm, copepskarenpHas XapaKTepUCTHUKA LEeJed M 3aJad M3y4yeHus NpeaMera B
nporpamMme o XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHM C HOBBIMU MPHUOPUTETAMHU B
CUCTeMe cpenHero obmero oopasoBanus. CeroqHss B MPEMoJaBaHUN XUMHH B OOJIBIICH CTENECHU
oTaéTCs MpeanoYTeHUE MPAKTUYECKON KOMIIOHEHTE COAepKaHMs 00y4eHUs, ODUEHTUPOBAHHON Ha
MOJTOTOBKY BBIMTYCKHHKA 00111e00pa30BaTebHOM OpraHu3aIiy, BIaICIoero He HabopoM 3HAHUM,
a QYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CITIOCOOAMH M YMEHHUSMHU aKTUBHOTO MOJTYYCHUS 3HAHUH
Y IPUMEHEHUS UX B PEAIbHOW KU3HHU JIJISl PEIICHUS MPAKTHUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM npu U3ydeHUH npeaMera « XUMUsS» TOMHUHHUPYOIIee 3HaueHue MpruoOpeTaroT
TaKue 1eJIM U 3a/1a4u, KaK:

azanTaius oO0y4aroluXxcsl K YCIOBUSIM TUHAMHUYHO Pa3BUBAIOLIETOCS MHUpa, GopMUpoBaHUE
UHTEJJIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMo00pa3oBaHHUIO, COTPYIHUYECTBY,
CaMOCTOSTEIIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMHupoBaHHE y OOYJAIONTUXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITUH ), UMEIOIINUX
YHUBEpPCAIbHOE 3HAYCHHE U1 PA3IMYHBIX BHUJIOB JEATEIBHOCTH: PEIIEHUs MpoOeM, MOUCKA,
aHanmuza U 00paboTku uHpOpManKMK, HEOOXOMUMBIX ISl MPUOOPETEHHS OMbITa ACSITENbHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE€ MECTO B IO3HAHUU XUMHUH, a TakXke JUIsl OLEHKHM C MO3ULHN
HKOJIOTMUYECKOI 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKHX MPOIIECCOB Ha OPTraHU3M
YeJIOBEKa U PUPOJIHYIO CPEny;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00y4Jaromuxcsi: CIIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHHUS MO XHUMHUA B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSMH, HCIOIH30BaTh COBPEMEHHBbIE WH(MOPMAIMOHHBIE
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, KOTOPhIE OCOOEHHO HEOOXOJAUMBI, B YaCTHOCTH,
MIPH TUTAHUPOBAHUU U TIPOBEICHUH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE y 00 yJaromMXcst yOeKIEHHOCTH B TYMAaHHUCTHYECKOM HAMTPaBICHHOCTH XUMUH, €6
BXHOW pOJIM B PEIICHWH TIOOAIBHBIX MPOOJIeM pPAMOHAIBHOTO MPUPOAOIOIE30BAHNUS,



MOTIOJTHEHMSI HHEPreTUUECKUX PECYypcOB U COXpPaHEHUs NPUPOJHOTO pPAaBHOBECHUS, OCO3HAHUS
HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJC U CBOEMY 3I0POBBIO, a TAKXKE MPUOOPETCHUS
ONBITa MCIOJIB30BAHUS MOJYYCHHBIX 3HAHUW JUIsI IPUHSATHS TPAMOTHBIX PEIIEHUN B CUTYalMsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yuebHOM mutane cpegHero o6miero oOpa3zoBaHuUsl HpeaMeT «XHUMHsS» 0a30BOro YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «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

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpenMer OpraHM4ecKod XUMHH: €€ BO3HMKHOBEHHME, PAa3BUTHE M 3HAYEHUE B MOJYYCHUU
HOBBIX BEIIIECTB U MaTE€pUaIoB. Teopusi CTpOEHUs OpraHMYeCcKUX coequHeHu A. M. bytieposa, eé
OCHOBHbIE TNOJI0KeHUA. CTpYKTypHBIE (OPMYIIbI OpraHMYEecKUX BellecTB. ['oMonorus, uzomepus.
XuMHUY€EcKas CBA3b B OPraHUYECKUX COCAMHEHUAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KiaccHPUKAIMM OPTaHUYECKUX BemIeCTB. HoOMEHKIaTypa OpraHu4ecKuX
COCIMHEHUH (CUCTEeMaTHYeCKas) U TPUBUAIbHbIC HA3BAHMS BAXXHEHIIUX MPEJICTABUTENICH KJIacCOB
OpPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOJbl M3y4YEHHUs BEIIECTB U MX MPEBPALLCHUN: O3HAKOMJIEHUE C
oOpasiamMu OpraHWYecKHX BEIIECTB W MaTepuajaMyd Ha MX OCHOBE, MOJICITUPOBAHHE MOJIEKYJI
OpPTaHMYECKUX BEIIECTB, HAOIIOJCHUE W OMMCAHHUE JICMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEIIECTB MPHU HarpeBaHUH (TNIaBIEeHUE, OOYTTIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKH psaa. MeraH M 3TaH — mpocTenine
MPEACTABUTENH AJIKAHOB: (PU3UYECKHE U XUMUUYECKHE CBOWCTBA (PEaKlMK 3aMEIICHHUS U TOPECHHS),
HAaxXO0’JICHUE B MIPUPO/JIE, IIOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKUN psAl. DTHIEH W IPOINUJIEH — MPOCTEHIINe
MPEACTABUTEIN aJKEHOB: (PHU3MYECKUEe W XMMHYECKHE CBOMCTBA (pEakIiUu TUIPUPOBAHUS,
raJOreHUPOBAHUS, TUIpATAIIUU, OKUCICHHS U TIOJTMMEPHU3ALIUN ), TIOJIYUCHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MerunOyranueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTO KaydyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTHYECKHM psijl. ALIETUIIEH — MPOCTEUIINI
MPEACTaBUTENh AJIKWHOB: COCTaB, CTPOCHHE, (U3MYECKHE W XHUMHUUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS ), TTOJIyUeHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (u3MUEeCKHMe W XUMHUYECKHE CBOICTBa (peakiuu
TraJIOTEHUPOBAHUS W HUTPOBAHUs), TOJYUYEHHE M TPUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMBA (PeaKyuu 2an02eHUpPOSanusi U HUMPOBAHUs), NOAyYeHue U
npumenenue.  TOKCMYHOCTb  apeHOB. l'eHeTHueckass CBA3b  MEXAY  YIJIEBOAOPOAAMH,
MPUHAISKALIMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKHU YTAEBOAOPOAOB. [IpupoaHblii ra3 M MOMyTHbIE HE(TSHBIC Ta3bl.
Hedtpb n e€ npoucxoxnenne. CriocoObl nepepaboTku He(YTU: EPErOHKa, KPEKUHT (TEPMHUYECKUH,
KaTaJduTHYeCKuil), muponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MIPOMBIILIIEHHOCTH
u B ObITy. KaMeHHBII yroyib U TPOAYKTHI €T0 MepepadOTKH.

DKCIepUMEHTaIbHbIE METOJBl M3y4YeHHUs BEIIECTB U WX TMPEBPAIIEHUN: O3HAKOMJICHUE C
oOpasmamMu IIacTMacc, KaydykoB U pe3uHbl, Koywekiuun «HedTe» u «Yroib», MOaEIMpOBaHHE
MOJIEKYJI YTJIE€BOJJOPOIOB U TaJIOT€HOIIPOU3BOIHBIX, MPOBEICHNE MPAKTUICCKOM PaOOTHI: MOTyICHUE
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Brruncienns 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMIECTBA UCXOTHOTO
BEIIECTBA WU MPOAYKTa PEAKIIHH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX
BEILECTB WUJIU MPOJYKTOB PEAKLIUH).




Kuciiopoacoaep:kamye opranuueckue coeAHHEHHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTpPOEHHE, (GHU3NYECKUE H
XUMHYECKHE CBOMCTBA (PEaKkLMM C aKTUBHBIMM METaJUlaMM, TaJOr€HOBOAOPOJAaMH, TOPEHUE),
npuMeHeHue. BoopoiHbie CBA3M MEX]ly MOJIEKYJIaMU CIIUPTOB. JlelcTBUE MeTaHOJa U 3TaHOJIa Ha
OpraHu3M 4YeJIOBEKa.

MHOroaTOMHBIE CIIUPTHI. DTHUIICHTIMKOIb U TIULEPUH: CTPOEHHUE, (PU3NIECKUE U XUMUYECKUE
CBOICTBa (B3aMMOJEHCTBUE CO LIEIIOYHBIMU METAJIJIAMH, KAUECTBEHHAs PEaKysi HA MHOIOATOMHbIE
cnupThl). JlelicTBUe Ha OpraHu3M uyenoBeka. [IpruMenenue rimnepruHa 1 STUIICHIVINKOIIS.

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

Anbrerunsl u kemoHuvl. ©opManblerul, aleTanbIeru: CTpOeHUE, (GU3NIECKUE U XUMUYECKUE
CBOWCTBA (pEaKkUMM OKHMCICHHS M BOCCTAHOBJIEHUS, KaueCTBEHHBbIE pEaKLMHU), MOJy4EHHE MU
IPUMEHEHHUE.

OMHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAs KHCIIOTBHI:
CTpoeHHE, PUBNYECKUE U XUMHUYCCKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Kilacca KHUCIIOT, PEaKIus
sTepuduKanmM), IMojaydyeHHue | npuMeHeHue. CTeapuHOBass W OJEUHOBas KUCIOTBHl Kak
IPEJCTaBUTENIN BbICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHMCJIOT, UX
MOIOLIEE NEUCTBHE.

Crnoxnble 3(UpBl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [HIponu3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. bruonoruyeckas posib KHUpPOB.

VYrieBoapl: cocTaB, Kiaccu(uKauus yrieBofoB (MOHO-, IW- U nojucaxapuibl). [oko3a —
NPOCTEHIIMKA MOHOCAXapH: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (U3NYECKHEe H XHMHUYECKHE
cBoMcTBa (B3aumojeicTBue ¢ ruapokcunom meau(ll), okucienne aMmmMuadHbIM PacCTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBiEeHHE, OpOXKEHUE TJIIOKO3bI), HAXOXJEHHE B IPHUPOJE, NPUMEHEHHUE,
6uonornyeckas posib. PoTocunTes. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak OpupojHble mosmMmepbl. CTpoeHHe Kpaxmala M LEUIIOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METOABl HW3YYEHHUs BEIIECTB W MX MPEBPALLEHUI: NPOBEACHHUE,
HaOJI0IeHNE U OMHMCAaHUE IEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcieHHe »dTaHoia okcugoMm Meau(ll)), MHOroaroMHBIX CHHPTOB
(B3aumosieiictBue ruuepuHa c¢ ruapokcuaoM menu(ll)), ampaernnoB (okucieHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u ruapoxcunom menu(Il), B3anmoneiicTBue kpaxmanga ¢ HOIOM),
IpOBE/IEHUE NMPAKTUUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérnrie 3amaun.

Boruncnenus 1o ypaBHEHUIO XUMUYECKOW peaklnu (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO
BEIIIECTBA MJIM NMPOJYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEUIECTB UJIU MPOAYKTOB PEAKIIVH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMUHOKHCIOTH Kak aM(OTepHble OpraHuyeckue coeauHeHus. dusnueckre U XUMHUYECKHE
CBOICTBa aMUHOKHCIIOT (Ha mpuMepe ruuuHa). buonornyeckoe 3HauyeHre aMMHOKHUCIOT. [lenTuabl.

benkn kak NpUpPOAHBIE BBHICOKOMOJIEKYJSIPHBIE CO€AMHEHHMA. llepBuuHas, BTOpUUYHAs H
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHYECKHE CBOICTBa O€NKOB: THUIPOIM3, JAEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCITKHU.

OKclepUMEHTabHbIE METO/bl M3Y4YEHHUs BEIIeCTB M MX IpeBpallleHHil: HaOloaeHue u
OIKCaHHE JEMOHCTPALMOHHBIX ONBITOB: JACHATYypalus OElIKOB IMpU HArPEBAaHHUH, IIBETHBIE PEAKLIUU
OenKoB.



BbicokomosieKyJIsSIpHBIE COeIMHEHHUS

OcCHOBHBIE MOHATUS XHUMHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHWNH: MOHOMED, IOJIUMED,
CTPYKTYpPHO€E 3BEHO, CTEIIEHb NOJUMEPHU3ALUH, CPEIHAS MOJIEKYIsipHas 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, KAy4yKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU H3y4eHUU opraHuyecko xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 UCII0JIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK U MOHITHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OT/AIEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO-HAYyYHbIC MOHATHS: SBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHaJIU3, CUHTE3, KiacCU(UKAIUs, MEPUOJUYHOCTh, HAOIIOACHHE, H3MEPEHHE, IKCIEPUMEHT,
MOJICJINPOBAHUE.

®uznka: MaTepusi, JHEPIrHsi, Macca, aToOM, JJIEKTPOH, MOJIEKYJIa, SJHEPreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PM3NYECKHE BEIWYMHBI U €AUHUIIB UX
U3MEpPEHHUSL.

buonorust: kierka, opranusMm, Ouochepa, oOMeH BelIeCTB B oOpranusme, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BeIleCTBa (OCIKH, YIIeBOIbI, JKUPHI, (DEPMEHTHI).

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

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

11 KJIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckne 0OCHOBbI XMMHHU

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.
Menneneesa. CBsI3b IEpuOINYECKOr0 3aKoHA U [lepnoanyeckoil CUCTEMbI XMMUYECKHUX JIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHON TEOpPHEH CTPOECHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO rpynnam u
nepuoaaM. 3Hau€HUE MEPUOINYECKOro 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiecTBa. XHUMHMUYEcKas CBsI3b. BuIpl XuUMHUYECKOW CBSI3M (KOBaJE€HTHas
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 MONEKYISIpHONO M HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUNBI KPUCTAIUIMYECKUX PpEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

IlonsiTne 0 aucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMJHBIE pAacTBOpbl. MaccoBas nois
BEILECTBA B paCTBOPE.



Knaccudukanus Heopranmdeckux coeauHeHnid. HoMeHkatypa HEOpraHWYeCKHUX BEIIECTB.
['eneTndeckasi CBA3b HEOPraHUYECKUX BEIECTB, MPUHAJICKAIIUX K PA3ITMUHBIM KIIacCaM.

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

CKOpOCTh peakuuu, €€ 3aBUCHMOCTh OT pa3iu4yHbIX (akTopoB. OOpaTHMbBIE pPEaKLUu.
Xumnueckoe papHoBecue. GakTOPhI, BIMIONIME HA COCTOSIHUE XMMHUECKOT0 paBHOBecHs. [IpuHIun
Jle arense.

OnektponauTnueckas aucconuanus. CuiibHble U ciabble 3yeKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHasl, IIEJIOYHAS.

OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCrepUMEHTAIbHBIE METO/IbI U3YUYCHHSI BELIECTB U UX MPEBPALLECHUI: 1eMOHCTpaus TaOIHIl
«Ilepuognueckas cucrema xumudeckux snemeHToB JI. M. MennaeneeBa», uzydeHue Mopelieu
KPUCTAJUTMYECKUX PEMIETOK, HAOMIO/IEHHE M OMHCaHUE JIEMOHCTPAIIMOHHBIX U JAOOPaTOPHBIX
OTBITOB (pa3yioKEHUE TMEPOKCUIA BOJIOPOAA B MPHUCYTCTBUHM KaTalu3aTopa, OMPENEICHUE CPebl
pPacTBOPOB BEIIECTB C MOMOIIbIO YHHBEPCAJIHHOTO HHAMKATOPA, PEaKlUUd HOHHOTO OOMEHa),
MPOBEJCHNE MPAKTHUUECKOl paboThl «BnusHHe paznuyHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOMN
peaKIum».

Pacuérnbie 3a1aun.

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

Heopranuveckasi Xumus

Hewmerannsl. [Tonoxxenne HemetamioB B llepuoandeckon cucreMe XMMAYECKUX 3JIEMEHTOB /1.
U. MenpeneeBa 1 0cOOEHHOCTH CTPOCHHS aTOMOB. PU3NYECKUE CBONCTBA HEMETAIIIOB. AJIJIOTPOTIHS
HEMETAIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETA/IOB (TajJoreHoB, cepbl, azora, docdopa,
yriepojia ¥ KpeMHUs1) U UX COeAUHEHUN (OKCHIOB, KUCIOPOACOEPKAMIMNX KUCIOT, BOAOPOIHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUIINX HEMETAIJIOB U UX COETUHEHUH.

Meramnsl. [lonoxxenne MeramioB B Ilepuonnueckoil cucteMe XUMUYECKUX demeHToB [I. 1.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK aToMOB MeTayioB. OOmme
¢dusnueckue cpoiictBa MeTauioB. CIUIaBbl METAJUIOB. DIEKTPOXUMHUYECKHH Pl HampsKeHUH
METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIIUX METAJIJIOB (HATPH, KaJTUi, KaIbI[Ui, MAarHUH, aTIOMUHHM,
IIUHK, XPOM, YKEJI€30, MEJIb) U UX COCTUHEHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIEepUMEHTAIbHbIE METO/Ibl U3YUEHHUSI BEIIECTB U UX MPEBPALICHUIN: U3YYEHHE KOJUIEKIIUU
«MeTalsl ¥ CIUIaBbl», 00Pa3I[0B HEMETAIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4, HAOJI0ICHHE
U ONHCaHWE JIEMOHCTPAIIMOHHBIX W JIAOOPATOPHBIX OMBITOB (B3aUMOJCUCTBHE THAPOKCH]IA
ATIOMHUHUS C PaCTBOPaAMU KUCIIOT | IIEN0YeH, KaYeCTBEHHBIC PEAKIIMN Ha KATHOHBI METAIIJIOB).

Pacuérnbie 3amaun.

PacuéTter Macchl BemecTBa Win 00bEMa ra3oB MO U3BECTHOMY KOJHUYECTBY BEIIECTBA, MAcCe
WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, pacYEThl MacChl (00bEMa, KOJIMYECTBA
BEILECTBA) MTPOJIYKTOB PEAKLIUM, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb



Ponp xumuu B 00€CTIeUeHUH SKOJIOTHYECKOM, SHEPreTHUYECKOW M MHINEBOM 0€30MMacHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/AaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUI.

[IpencraBienus 00 OOUIMX HAYYHBIX MPUHIMUIAX MPOMBIIUICHHOTO MOJTYYEHHUS BaKHEHIINX
BELICCTB.

YenoBek B MuUpPE BELIECTB M MAaTEpPHUAIOB: BAaXXHEHIINE CTPOUTEIbHBIE MaTEpHAabl,
KOHCTPYKLIMOHHBIE MaTe€puaybl, KpacKH, CTEKJIO, KEepamMHKa, MaTepualibl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XUMHUS ¥ 3I0pOBbE YEJI0BEKA: IPaBUJIa UCIIOIb30BaHU JIEKAPCTBEHHBIX IIPENIapaToB, IpaBuiIa
0€30I1aCHOT0 MCII0JIb30BaHMs IIPENapaToB ObITOBOM XMMHUM B IOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBS3H.

Peanu3zanus MexInpenMeTHbIX CBA3E€W IPU U3ydeHUHU OOIIed U HeopraHu4eckod xumuu B 11
KJIacce OCYIIECTBISIETCSA Yepe3 UCI0Jb30BaHME KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHH, TaKk U
MOHSTHH, ABIIAIOIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHSs, aHAJIH3,
CUHTE3, Kiaccu(uKalus, MEepUOJUYHOCTb, HaONIOJEHHUE, OJKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpEHUE, SBIICHUE.

®usnka: martepus, JHEprus, Macca, aTOM, D3JIEKTPOH, INPOTOH, HEUTPOH, WOH, H30TOI,
pPaZMOaKTHUBHOCTb, MOJIEKYJIAa, YHEPreTHUECKUH YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus:: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJLTypIusl, POU3BOACTBO CTPOUTEIBHBIX
MaTEepHasoB, CEJIbCKOX O35 CTBEHHOE IIPOU3BOJCTBO, IUILEBAs IIPOMBIIIIEHHOCT,
dapmarieBTHYECKasi IPOMBIIIJIEHHOCTb, IPOU3BOICTBO KOCMETHYECKUX MIPENapaToB, MPOU3BOJICTBO
KOHCTPYKIMOHHBIX MAaT€pPHAaIOB, 3JIEKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.

[TNIAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMEBI 110 XUMHWU HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOEHUS 00yUYaIOIIUMHUCS ITPOrpaMm
cpenHero oOmero oOpa3oBaHHS (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeaMeTHhIM). HaydHo-
METOANYECKON OCHOBOM ISl pa3paOOTKU MIIAHUPYEMBIX PE3YyIbTaTOB OCBOCHHSI IPOTPaMM CPETHETr0
0011ero 00pa3oBaHus SBIISETCS CUCTEMHO-EATEILHOCTHBIN MOIXOT.

B coOTBETCTBUM € CHCTEMHO-IEATEIIFHOCTHBIM TIOAXOIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yabTaTOB OCBOEHHS MpeaMeTa «XUMUs» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs BbIICICHBI
CJIEIYIOIIHAE COCTABIISAIOIINUE!

OCO3HaHWE OOYYaIOIHUMUCS POCCHUUCKOW TPaXTAHCKONW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOITPEIEICHHIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUU JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YaroIIMXCS PYKOBOJICTBOBATHCA B CBOEH JESATENbHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMM, HPUCYHIMMH  LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3oBaHus;



HaJM4He TTPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH ILIEJIH U CTPOUTH
JKU3HECHHbIE IIAHbI.

JIMIHOCTHBIE Pe3yNbTAaThl OCBOCHHUS MTPEIMETa « XUMUSD» TOCTUTAIOTCS B €IMHCTBE YICOHOM 1
BOCITUTATEILHON JCATEIBHOCTH B COOTBETCTBHM C T'yMaHHMCTHYECKHUMH, COITMOKYJIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJI€aJaMH POCCHUHCKOTO0 TPaKIaHCKOro O0OIIecTBa,
NOPUHITEIMU B OOIIECTBE HOpPMAaMH W TPaBUJIAMH MOBEJCHHUS, CIOCOOCTBYIOIMIMMH MpOIleccam
CaMONO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YYaIOIIUXCS.

JIngHOCTHBIE pPE3yJbTAaThl OCBOCHUS MpeaMeTa «XHMHS» OTPAKAT CHOPMHPOBAHHOCTH
OTIBITA ITO3HABATEIILHOMW U MPAKTHYECKOM IEATEIbHOCTH O0YJAFOIIMXCSI TI0 PeaIu3alliy MPUHATHIX B
00I11eCTBE LICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

OCO3HAHUs O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NMPaB M O0S3aHHOCTEH, YBaKEHHUS K
3aKOHY W MIPaBOTOPSIKY;

MPEJICTABICHUST O COLMAIbHBIX HOPMAax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPHU CO3JIaHUU y4EOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTHKY U apTYMEHTBI IPYTUX TIPH
aHaAJIM3E PA3TUYHBIX BUJIOB YUCOHOU JIEATEIIHPHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY U HAYYHOMY HAcIEAHI0 OTEYECTBEHHON XUMUU;

YBaKCHHS K MTPOIIECCY TBOPYECTBA B 00IACTH TEOPHUH H MPAKTUYCCKOTO MPUMECHEHHS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKCHHS HAYKU €CTh PE3yJbTaT JIIUTEIBHBIX HAOTIOACHHA, KPOTIOTIHBBIX
JKCIIEPUMEHTANBHBIX TTOMCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

WHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJyYEHUH U MOCIEAYIONIEM aHaIu3e HHPOpMauu
0 MEPEIOBBIX JOCTHKCHHSIX COBPEMEHHOW OTCUYECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlUH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPUHUMATH
OCO3HAHHBIC PENICHUS, OPUEHTHPYSICH HA MOPATTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TIOBEIECHWE W IIOCTYNKH CBOMX TOBApUIICH C TIO3UITHMA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0poBOoro u Oe3omacHOro oOpasza J>KWU3HU, HEOOXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOIOCHHSI TIPaBUIT OE30MaCHOTO 0OpaIIeHUs C BEIIECTBAMHU B OBITY, MOBCEAHEBHON KU3HU
U B TPYZIOBOM JIeATENBHOCTH;

MMOHWMAHUS [ICHHOCTH TIPAaBHJI WHIUBUAYAITBHOTO M KOJUIEKTUBHOTO O€30IaCHOTO MTOBEICHHUS
B CUTYAIUSAX, YTPOXKAIOIINX 30POBBIO M KU3HU JIFOJICH;

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

5) Tpy10BOrO BOCIUTAHMS:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKOW  JEATEIHHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PEIICHHH MPAKTUYECKUX 3a7ad COIHAIBHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTHYECKOMY M3y4eHHIO TPpodeccuil pa3InyHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJIMBHIYaJbHOM TpaeKkTopuu oOpa3oBaHus, Oymylien
npodeccuu U peanusaluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MTOTPEOHOCTEH 00I1IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

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

MOHMMAHUS TJI00AJIBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUA HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTHXKEHUNH XUMUU JUIsl PELIEHUS BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTUBHOTO HENIPUATHUSA IEUCTBUM, IPUHOCAIINX BPEl OKPYKAIOIIEH IPUPOJHOU Cpelie, yMEHUS
MIPOTHO3UPOBATH HEOIATONMPUATHBIE IKOJIOTHUECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX TEUCTBUM U
NpeaoTBpalaTh Ux;

HaJU4Msl PA3BUTOIO SKOJOTMYECKOrO MBILUIEHUS, SKOJOTMYECKOM KYJIbTYpbl, OIbITa
JEATETbHOCTH  9KOJIOTMYECKOW  HAINpaBJICHHOCTH, YMEHUS  PYKOBOJICTBOBATHCS HMMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLECTBEHHOW MTPAKTHKU;

MOHMMAaHUA cCleuu(UKH XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (GOPMUPOBAHUU
palMOHATBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE MPUPOJIBI U YETIOBEKA, B MO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEN 1 PEIICHUH
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOH LMBUIU3alMU: B €€
TYMaHHUCTUYECKOW HAMpaBICHHOCTH M BaXHOW POJNM B CO3JIaHUM HOBOW 0a3pl MaTepuaibHOU
KYJIBTYpbI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HYHEPTeTUYECKOM, MUIIEBON M IKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHYECKU KOMGPOPTHOM KUZHU KaXJI0T0 iieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOJOB  IO3HAHWI,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIh30BaTh IMOJydaeMble 3HAHUS MJIS
aHajan3a U OOBSICHEHUS SIBJICHUIN OKPYXAIOIIEro MUPA U MPOUCXOAIIUX B HEM U3MEHEHUN, YMEHUS
nenath 000CHOBAHHBIE 3aKIIOYCHHS] HA OCHOBE HAy4YHBIX (JaKTOB M MMEIOIIUXCS JAHHBIX C IENBIO
MOJIY4eHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEITLHO MCIIOJB30BaTh XUMHUUECKUE 3HAHUS ISl pEIIeHUsT Tpo0seM B
pEaNTbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATENbCKOM €SI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEephIBHOMY OOpa3oBaHUI0 W CaMOOOpa3OBaHUIO, K
AKTHBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUU MO XUMHH B COOTBETCTBUHU C KU3HCHHBIMU IMOTPEOHOCTSIMH,

WHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IudHBIX chepax mpodhecCHOHATBHON AeATETLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI



MetanpeameTHble pe3yabTaThl OCBOECHUS yU€OHOro npeamera « XUMHUs Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHUs BKITFOYAOT:

3HaUUMBIC TSI  (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIONMUXCS MEXIAUCIHUILTUHAPHBIC
(MeXmpeIMeTHbIE) 00IlleHayuYHbIe TOHATHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenuuKy METOAOB IO3HAHUS, UCIOJb3yeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BELIECTBO,
SHEprus, SBICHUE, MPOIIECC, CUCTEMA, HAYYHBIN (DAaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
Teopusl, UCCIIeZIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHEC);

YHHUBEpcaibHble yueOHbIe AeCcTBUs (IT03HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYISATUBHbIC),
obOecnieunBaromue GopmMupoBaHue (QyHKIMOHAIBHON T'PAaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ HWCIOJIB30BaTh  OCBOCHHBIE  MEXIUCUUIUITMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE ICHCTBHS B I03HABATEIHLHON U COLMATBHON
MPaKTHKE.

MeranpeaMeTHble  pe3yabTaThl  OTPAXKAIOT OBJAJACHHEC YHUBEPCATBHBIMH  YYCOHBIMH
MO03HABATCIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MMO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITENILHO  (DOPMYJIHPOBaTh W aKTyaJlHM3WpOBaTh TMPOOJEMYy, BCECTOpPOHHE ©&
paccMmarpuBaTth;

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

UCIIOJIb30BAaTh IPH OCBOCHWUW 3HAHUW MPUEMBI JIOTUYCCKOTO MBIIUICHUS — BBIICISTH
XapaKTepHbIC TPU3HAKK TOHATHA W  yCTAHABIUBAaTh WX  B3aMMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIINE MOHITUS JJIsl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(UKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y N3YIaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE PacCyXICHUs (MHIYKTHBHBIC, JICTyKTHBHBIC, 10 AHAJIOTHUH), BBISIBIIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH BHIBOJBI U
3aKTIOYEHHUS,

MPUMEHSTh B IPOIECCE TMO3HAHUS, HCIIOJIB3yeMble B XWMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJTH, TIPe0OpPa30BhIBaTh MOJICIBHBIC TPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) JJICMCHTA,
XuMH4deckast GopMyIa, ypaBHEHHE XUMHUYECKOW peakliy — P PEIIeHUH YUeOHBIX MO3HABATEIbHBIX
U TPaKTUYECKUX 3a/ay, NMPUMEHSTh Ha3BaHHBIE MOJENbHbIC MPEICTABICHUS M BBISIBICHUS
XapaKTePHBIX MPU3HAKOB N3yIaeMbIX BEIIESCTB M XUMHUICCKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIN;

dbopMynupoBaTh 1ENM W 3aJa4d  WCCIIEIOBaHUS, MHCIIONb30BATh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIC BOITPOCHI B KAYECTBE HHCTPYMEHTA TTO3HAHKS U OCHOBBI JIJIS
(hOpMUPOBAHUS THUIIOTE3HI 10 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKJICHUI;

BIIQJICTh HAaBBIKAMH CaMOCTOSITENILHOTO IUIAHUPOBAHUS H TIPOBEJCHHS YUEHHYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONaTh 32 XOJIOM IpoIlecca, CaMOCTOSTENLHO
IIPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O IPOJICIIAHHOM
pabore;



proOpeTaTh ONBIT YUEHUUECKON UCCIIe10BaTEIbCKON U TPOEKTHON IEATEIbHOCTH, IPOSBIAT
CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbBHOMY MOMCKY METOIOB PEIIEHUS MPAKTUYECKHUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB I03HAHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX UH(OpMALMK (HAyYHO-TIONYJIsIpHAs JIUTEpaTypa
XMMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypcsl VIHTepHeTra), aHaIM3UpPOBATh
UH(OPMALIKIO Pa3IMYHBIX BUIOB U (HOPM MTPEICTABICHHS, KPUTHUECKHU OLIEHUBATH €€ JOCTOBEPHOCTD
U HEIIPOTHUBOPEYUBOCTH;

(GopMynupoBaTh 3alpockl M NPUMEHATh pa3IMYHbIE METOAbl IpPU IOMCKE M OTOOpe
uHpopManuu, HeoOXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

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

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (OpMY IpeacTaBiIeHHs HH(pOpMaIUK (CXEeMbI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCTIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJICTBA MTPH PadOTE ¢ XUMUYECKOH HHpOpMaLnei:
OPUMEHATh MEXIpeAMeTHble ((PU3nvecKkue W MaTeMaTHYeCKue) 3HAKU U CHUMBOJbBI, (HOpMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

Osi1aieHHe YHMBeEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJjaBaTh BOIPOCHI IO CYLIECTBY OOCYX/J1aeMOW TeMbl B XOJi€ AMANOra W/WiIM TUCKYCCHUH,
BBICKa3bIBaTh  HUJEH, (OPMYIMPOBATH CBOM  HPEJIOKEHUS  OTHOCUTENIBHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlMed pe3ysIbTaTOB I103HABATEIbHOW JAESITEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMU IPHU BBIMOJIHEHUH XUMHYECKOI'0 HKCIIEPUMEHTA,
IPAaKTUYECKOH PabOThl MO MCCIIEJOBAHUIO CBOWCTB M3ydaeMbIX BELIECTB, pealu3allMd y4yeOHOro
npoekta W (OpMyJIHMpOBaTh BBIBOJBI IO pE3yibTaTaM HPOBEAEHHBIX HCCIEIOBAaHUM ITyTEM
COTJIACOBAHUS MO3UIIMI B XOJI€ OOCYK/IEHUSI 1 0OMEHA MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYILIECTBJIATH CBOK ITO3HABATENIBHYIO JACSITEIBHOCTD,
omnpezenss e€ LeIu W 3a4ayd, KOHTPOJIMPOBATh M IO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMplii alfOPUTM JEMCTBUM NpU BBINOJIHEHUU YYE€OHBIX M MCCIEI0BaTENbCKUX 3ajad,
BbIOMpaTh Hambosee 3(PpPeKTUBHBIN COCO0 MX peleHHs ¢ y4ETOM MOJTY4YEHHUs HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH J€SITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIE pe3ybTaThl OCBOCHUS Kypca «OpraHrudecKasi XUMUsD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEICTABICHUA O XUMHUYECKON COCTABISIONICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, PONM XUMHUU B TIO3HAHWUU SIBICHUH MPHPOABI, B (OPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JTUYHOCTH, €€ (YHKIMOHAIBHOW T'pPaMOTHOCTH, HEOOXOAMMON [UIsl pelieHus
MPaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHON Cpelie;

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHUK, KOTOPask BKJIFOYAET: OCHOBOIOJIATAIOIINE TOHATHUS
(XMMUYECKUI DJIEMEHT, aToM, OJEKTPOHHAas o000JOYKa aroma, MOJeKyla, BaJleHTHOCTb,



JNEKTPOOTPULIATENIBHOCTh, XUMHUYECKasl CBsI3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpaIéHHast), MOJIb, MOJIIpHasi Macca, MOJIIPHBIN 00bEM, YIIIepoaHbIi CKeJeT, PyHKIMOHATbHAS
rpynna, paaukai, U30Mepus, H30MEpPbl, TOMOJIOIMUECKUN Psijl, TOMOJIOTH, YTIIEBOJOPOIbl, KUCIOPO/L
U a30TCOJEpKAIINE COCIUHEHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS); TEOPUHU U 3aKOHBI (TeOpHUs CTPOEHUs oprannyeckux Beuiects A. M. byTiiepoBa, 3akon
COXpaHEHHUsI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHH; MUPOBO33PEHUYECKUE
3HaHMS, JIEKALUIME B OCHOBE IOHMMAHUS NPUYMHHOCTU M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHMH,
dakTosornuecKkue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJyYEHUU M O€30IaCHOM HCIOJIb30BaHUU
BaXHEHMIIIMX OPraHNYEeCKUX BELIECTB B ObITY U MPAKTUYECKON JIeATEIHHOCTH YEIOBEKa;

c(OpPMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHbIC IPU3HAKU MOHITHUN, YCTAaHABIUBATh UX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHATUS INPU ONMCAHUM COCTaBa, CTPOEHUS U
MIPEBPAILLCHUI OPraHMYECKUX COCIUHEHUN;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHO) (OPMYIT OPraHMYECKHX BEIIECTB U
YPaBHEHUH XMMHUYECKUX PEAKLUI, M3rOTaBIUBATh MOJEIM MOJIEKY] OPraHMYECKUX BEIIECTB AJIs
WJUTFOCTPALIMHM UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAAJIC)KHOCTh H3YUYEHHBIX OPraHUYECKHX
BEIIECTB M0 X COCTaBY M CTPOSHHIO K ONPEACIEHHOMY KIIaCCy/TPYIIe COSAMHEHUH (YrIIeBOIOPOIBL,
KHUCJIOPOJI M Aa30TCOJAEpPIKAIME COEAUHEHMS, BBICOKOMOJIEKYJISIDHbIE COEIMHEHUs), AaBaTb UM
Ha3BaHus 1o cucrematndeckod HomeHkiarype (IUPAC), a Ttakke NpuBOAUTH TPUBUAIbHbBIE
HA3BaHUS OTJEJBHBIX OPraHUYECKUX BEUIECTB (ITUJICH, NMPOMWIEH, alleTUJICH, J3TUJICHTIIHKOIIb,
rnepul, (eHon, ¢GopManbAeTHa, aueTaabAeTHA, MypaBbHUHAs KHCJIOTAa, YKCYCHas KHCIIOTA,
OJICMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, KpaxmaJ, HEeJITI0I03a, TIAIUH);

c(OpPMUPOBAHHOCTh yMEHHUS OIpENeIsITh BUIbl XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSIX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSTH IOJIOKEHUS TEOPUH CTPOEHUS OPraHuYecKuX
BemiectB A. M. ByrtnepoBa 111 00bsSCHEHHUS 3aBUCHMOCTHU CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMHPOBAHHOCTb YMEHUI XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUECKHE U XUMUUECKUE
CBOMCTBa THUIHMYHBIX MPEACTABUTENCH Pa3IMUYHBIX KJIAaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STUJICH, TPOIWJIEH, aleTuiieH, Oyranuen-1,3, metunoOyraaueH-1,3, OeH307, METaHOJ], 3TAaHOI,
ATUJICHIJIMKOb, TJIUIEpUH, (PEeHOJ, aleTanableru]i, MypaBbuHas M YKCYCHas KHCIOTHI, IUIIOKO3a,
KpaxMal, LeJJII0JI03a, aMUHOYKCYCHasi KHUCJIO0Ta), WLTIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXKAY
HUMHU YpaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIMI C HCIOJIb30BAaHHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHUS XapaKTE€PU30BaTh UCTOYHHUKH YIJIE€BOAOPOAHOTO CHIPhS (HE(TH,
NOPUPOIHBIN Ta3, yrojb), CHOcOObl MX MEpepadOTKM M MPaKTHUYECKOe MPUMEHEHHE IMPOIYKTOB
nepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHUI NMPOBOIUTH BHIYMCIEHUS MO0 XUMUYECKUM YpaBHEHHSIM (MaccChl,
00BbEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOJYKTA peakIMK MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB WM IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHU BJIQJE€Th CHUCTEMOW 3HAHMK OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU IIPU U3YYEHHUH BEILIECTB U XMMHUECKUX sIBICHUH (HaOmtoeHue,
U3MEpEeHHUe, IKCIEPUMEHT, MOJICIMPOBAHUE), UCIIOJIB30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
IPUHSITHS PEIIEHUI B KOHKPETHBIX J>KU3HEHHBIX CHUTYalUsAX, CBSA3aHHBIX C BEUIECTBAMH U HX
MPUMEHEHUEM;



c(hOpMUPOBAHHOCTh YMEHUM COOJIIO/IAaTh TpaBWia TOJIB30BAHUS XUMHUYECKOW MOCYI0M W
71a00paTOpHBIM O00OPYJOBAaHUEM, a TAaK)Ke MpaBHJia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATb M BBIIOJIHATH XHMHUYECKUNW HKCIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIIECTB MPU HArpeBaHHUH, IMOJIyY€HUE JTUJICHA U U3YyYEHHUE ero
CBOWCTB, KQUECTBEHHBIC PEAKIIMHA OPTaHUYECKUX BEUIECTB, JIEHATypalusi OCJIKOB MPH HAarPEBaHUHU,
[[BETHBIC PEAKIIMH OEITKOB) B COOTBETCTBUH C IPAaBUIAMU TEXHUKH 0€30IIaCHOCTH MPHU 0OpaIeHUH C
BelIeCTBAMH U J1TAOOPATOPHBIM 00OPYAOBAHHMEM, TMPEACTABIATh PE3yJIbTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3alluCU YPaBHEHHM COOTBETCTBYIOIIUX peakluid U pOpMyYIHpPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aAHAIM3UPOBATh XUMHUUYECKYI0 HH(OpMaImio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U ApYrux);

c(OpMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBWJIa OSKOJOTHYECKH I1eJIeCO00pa3HOro
MIOBEJICHUS B OBITY U TPYAOBOM IEATEIILHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBS U OKPYKaIOIIEeH
IPUPOJIHOM Cpenbl, OCO3HABaTh OMACHOCTb BO3JEHCTBUS Ha KUBBIE OPraHU3MBbI ONpEAEIEHHBIX
OpraHMYECKUX BeIIeCTB, MOHMMAas cMbicn mokasarens [IJIK, moscHATh Ha mpumepax CcrocoObI
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIst 00Y4aroIUXCsl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE IPUMEHSIThH 3HAHUS
00 OCHOBHBIX JIOCTYIIHBIX METO/1aX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUI;

JUISL CJIETIBIX M CNAO0OBUIAIIMX OOyYalOUIMXCSA: YMEHHUE UCIOJIb30BaTh PelNbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux GopmMyiL.

11 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHHUs Kypca «OO011ast 1 HeopraHuuecKasi XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XUMHUYECKOM COCTaBIIAIONIEH eCTeCTBEHHO-HAyYHOH
KapTUHBl MHUpa, POJIM XMMHUU B MO3HAHWUU SIBJICHUH NPUPOAbI, B (POPMUPOBAHUM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TIpPaMOTHOCTH, HEOOXOAMMON [UIsl pelleHus
INPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJHOM Cpelie;

BIIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIC OPOUTAIM aATOMOB, UOH, MOJICKYIIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
CBs3b (KOBaJICHTHAs, MOHHAs, MeTaJlIn4yecKas, BOJOPOJHAs), KpUCTAIJIMUYECKass peIéTKa, TUIIbI
XUMHUYECKHUX PEAKIUI, paCTBOP, JIEKTPOIUTHI, HEAJIEKTPOIUTBI, MIEKTPOJUTHIECKAS TUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh XMMHUECKON peakliii, XUMUYECKOE PaBHOBECHE); TEOPUHU
Y 3aKOHBI (Teopus 3IEKTPOJUTUYECKON Aucconuanuy, nepuoanueckuii 3akon [[. 1. Menneneena,
3aKOH COXPAHEHMS MACChI BEILECTB, 3aKOH COXPAaHEHHUs U MPEBPALIEHUS SJHEPIUU IIPU XUMHUUECKUX
PEaKIMAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIIHNE
B OCHOBE IMOHUMAaHUS MPUUYMHHOCTH U CHCTEMHOCTH XMMHUYECKHX SIBICHUH, (HaKTOIOrMYecKue
CBEJCHMSI O CBOMCTBax, COCTaBe, IOJYYEHHUH U O€30IaCHOM HCIOJIb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH JIeSTETbHOCTH YEIIOBEKa,

c(OPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKT€PHbIE NPU3HAKU MOHATUN, YCTaHABIMBATh UX
B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHITHS MPU ONTMCAHUH HEOPTAHMYECKUX BEIECTB
Y UX MPEBPALCHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY Ul COCTaBIICHMS
(dopMyI BEelIECTB M ypaBHEHUH XMMHUYECKHX peakluuid, cucreMaTnueckyro HomeHkiaarypy (IUPAC)



U TPUBHAIbHBIE HA3BAHUS OTAENbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIN ra3, yriIeKUCIHbII ras,
aMMUaK, raiméHasi U3BeCTh, HeraméHas U3BeCThb, MUThEBAs COJIa, MUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OIpPENesaTh BAICHTHOCTh U CTEICHb OKUCICHUS XMMHUYECKUX
9JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJIeHTHAasi, MOHHAS,
MeTaJIJIMYecKasi, BOJOPOJIHAsA) B COCAMHEHHUSAX, THUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA (aTOMHas, MOJICKYJSIpHAsl, MOHHAs, METAJNIMYECKas), XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPraHMUYECKUX BEIIECTB 110
UX COCTaBy K OIpelNelIEHHOMY KIacCy/Tpylie COelIWHEHUN (MpOCThie BEIIeCTBA — METAJIbl U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEpHBIC TUAPOKCHUIBI, COJIH ),

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI Tieproandeckoro 3akona JI. M. Menaeneena
U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTENBHYIO  POTHOCTUYECKYIO () YHKIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
anemeHToB 1-4 mepuonoB [lepuonnueckoi cucremsl xumuueckux snemenToB . M. Mennaeneena,
UCTIONB3Ys TOHATHS «S-, P-, U-3JEKTPOHHBIC OPOUTAIHY», «IHEPIETHUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHUsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HUX COEAMHEHUH IO NEepuojaM U
rpynnaM [lepuoanueckoit cucremsl XumMuueckux 3aeMeHToB 1. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHWYECKHUX BEILIECTB PA3JIMYHBIX KIACCOB, MOJATBEPKIATh CYILIECTBOBAHNE FTEHETUYECKOM CBA3U
MEXIy HEOPraHWYECKHMMH BEUIECTBAMU C MOMOILBI YPAaBHEHUU COOTBETCTBYIOLIMX XHMHUYECKHUX
pEaKIM;

c()OPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATh XHUMHUYCCKHE PEAKIUH I10 PA3THIHBIM
npu3HaKaM (YUCITy U COCTaBY PEarupyronIux BEMIeCTB, TEIIOBOMY d(D(EKTy peakinuu, n3MESHESHUIO
CTETEeHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTaBIISATh YPABHEHMS PEAKLUN Pa3IMUHBIX THIIOB, MOJIHBIE U
COKpaII¢HHbIC YPaBHEHUS PEAKIIM HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, PU KOTOPBIX ITH PEAKIIUH
UIYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIIUH, MOATBEPKAAIOIINE KaYeCTBEHHBIN COCTaB
pPa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIO3HABATh ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPaxX HEOPTaHUYECKUX BEIIECTB;

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

c(OpPMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakiMHu OT
pa3uuHbIX (HaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (nmpuHuun Jle Illarense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XMMHUYECKHE MPOIIECCHI, JEKAIINEe B OCHOBE
MPOMBINIJICHHOTO TOJIYY€HUsI CEpPHOM 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 PAacTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKUX PEAKIIHSIX, MAaCChl
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, MPEBPAILLECHUS U COXPAHEHUSI SHEPTHH;



c(hOpMUPOBAHHOCTh YMEHMM COOJIIOMATh TpaBWja IMOJH30BAHUS XHUMHYECKOW MOCYI0M W
71a00paTOpHBIM O00OPYJOBAaHUEM, a TAaK)Ke MpaBHJia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATb M BBIIOJIHATH XHMHUYECKUNW HSKCIEPUMEHT
(paznokeHue MepoKCcuaa BOJAOPOJa B MPUCYTCTBUU KaTallu3aTopa, ONpeeseHHe Cpellbl pacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCATIHHOIO MHAWKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKON peaklnu, peakiiuil HOHHOTO 0OMeHa, KayeCTBEHHbIE Peaklnu Ha cynbdat-, KapOoHaT-
U XJIOPUJ-aHUOHBI, Ha KaTHOH AaMMOHHUS, pEIICHHWE SKCIEPUMEHTAIBHBIX 33/Ja4 [0 TeMam
«Mertamnei» u «HemeTanibl») B COOTBETCTBUH C IPABUIIAMU TEXHUKH 0€30M1aCHOCTH MPHU 00pallieHuu
C BelecTBaMM M JAaOOpaTOPHBIM OOOPYIOBAaHUEM, IMPEICTABIATh PE3YJIbTaThl XHUMUYECKOTO
HKCIIEpUMEHTa B (popMe 3amucy ypaBHEHUH COOTBETCTBYIOIINX PEAKIMNA M (HOPMYTHPOBATH BBIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HUH(OpMAIHIO,
M0JIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COONIOJATh MpaBHia SKOJOTMYECKH II€JIECO00pa3HOTO
MOBE/ICHHUS B OBITY U TPYAOBOH JEATEILHOCTH B LIEJISIX COXPAaHEHUS CBOETO 3/10POBbS M OKPYKatoIIeh
MPUPOJIHOIN Cpelbl, OCO3HABATh OMACHOCTH BO3JICHCTBUS Ha KUBBIE OPraHU3MBI ONpPEAECTEHHBIX
BEIIECTB, MOHUMasi cMbIci mokasatens [1/IK, moscHsATh Ha mpuMepax CrocoObl YMEHBUICHUS U
IPEIOTBPALICHHS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUTsE OO YYaIOIUXCsI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHUE IPUMEHSITH 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHX SBJICHUM;

JUISL CIIETIBIX M CIa0OBHIAIINX OOYYArOIIMXCS: YMEHUE HCIOJIb30BATh PElIbe(h)HO-TOUCHHYIO
cucrteMy o6o3Hauenuit 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. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[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
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJIKAHBI 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
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
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. Boigokna 2 ‘ https://lesson.edu.ru/
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmMeHnoBaHue pa3ieyioB H TeM mudpoBLIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 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/
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/
Uroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTtaminl 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 4 Xu3Hb
3.1 XUMUS U )KA3Hb 4 https://edu.mob-edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



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

YUYEBHO-METOJINYECKOE 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 yueOnuky O.C.I'abpuensna.
«Xumus. 10xi. bazosiii ypoBeHb». M. BepTukais.

4. O.C. T'abpuensn, [1.H. bepeskun, A.A. YmakoBa. Xumus 11:
KontposnbHbie 1 mpoBepounbie padoThl kK yueonuky O.C.I"abpuensHa.

«Xumus. 11xi. bazosiii ypoBenb». M. . BepTukans.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. MoGuibpHOe DiekTpoHHoe oOpa3oBanue https://mob-edu.ru/
2. bubmuoreka LIOK. https://urok.apkpro.ru/



https://urok.apkpro.ru/
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