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IlosicHUTEIbHAA 3aIIMCKA.

[IporpaMmMa Mo XMMUU Ha YpPOBHE CpelnHero obmero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepambHOro0 3aKOHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparmy, TpedOBaHU K pe3yjbTaTaM OCBOEHUS (enepanbHOU
oOpa3oBaTenpHOM mporpamMmel  cpenHero obmero ooOpaszoBanus (POII COO), mnpencraBieHHbix B DenepabHOM
rocynapcTBeHHOM obOpaszoBarenbHoM cTanaapte COO, ¢ yuérom KoHuemnuuu npenojaBaHusi y4eOHOro npeamera «XUMHS» B
oOpa3oBarenpHbIX opranuzauusx Poccuiickoit ®enepanuu, peaau3yoMX OCHOBHBIE 0O0pa30BaTENIbHbIE NPOrPAMMBI, H
OCHOBHBIX 0JIOKeHHUI «CTparerun pa3BuThs BocnuTaHus B Poccuiickoit @enepanuun Ha nepuoa 1o 2025 roga» (Pacnopspkenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJAXOJ0B K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K ONPEICIICHUIO OOLIEH CTpaTeruu OO0y4YeHHs, BOCIIUTAHUS U
pa3BUTUsL OOydYarolMXcsi cpeAcTBaMM y4yeOHoro mnpeamera «Xumus» ans 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuenrtyanbHble mnonoxeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH IIE€JIEH, COAEpX aHUs, pPE3yJIbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XuMHUYECcKoe 00pa3oBaHME, MOTYyYaeMOe BBIMYCKHUKAMH 00IIe00pa30oBaTEIbHOW OpraHu3aliy, SIBISETCS HEOThEeMJIEMOMN
4acThi0 MX 00pa3oBaHHOCTU. OHO CIIy>)KUT 3aBEpILIAIONIMM 3TallOM peaju3aldd Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJTFOYEBBIX LIEHHOCTEHN, MPUCYIIMX LEIOCTHONW CHUCTEME XMMHUYECKOT0 00pa3oBaHusl. DTH HEHHOCTH KAacaloTcs MO3HAHUS 3aKOHOB
MPUPOBI, GOPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYPbl UETOBEKA, a TAK)KE HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3/I0POBBIO M MPUPOJHOM cpene. Peanusyercs xumuueckoe oOpazoBaHHe OOydarOUIMXCsl Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsI CpEACTBAMHM YyUEOHOro mpenMera «XUMHs), COJlepKaHue U MOCTPOCHHE KOTOPOTO ONpeiesieHbl B IMporpaMme o
XUMHHU C YUETOM CHEUU(PUKU HAYKU XUMHH, €€ 3HAaUCHUs B MIO3HAHUU MPUPOJBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOUIMX LieJe M MPUHLHUIIOB, XapaKTEPU3YIOIIHUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEero oOuiero oOpa3zoBaHUs B
Poccuitckon denepanum.

XUMHSI KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAYK MUTPAeT 0COOYIO pOJib B COBPEMEHHOM LIMBWIIM3AIMU, B CO3AHUH HOBOM
0a3pl MaTepHaNbHOM KyJIbTyphl. OHAa BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHME PAIOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3aHHE
LEJIOCTHOTO MPEJICTaBICHUs 00 OKpYKarollleM MUpPE KaK O €IWHCTBE MPUPOJbI U YelIOBeKa, KOTopoe (GopMUpYyeTCs B XUMUU Ha
OCHOBE MOHHWMAaHHMSI BEIIECTBEHHOTO COCTAaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBS3M MEXIY CTPOCHHUEM BEIIECTB, MX
CBOMCTBAMM U BO3MOKHBIMH 00JIaCTMU IIPUMEHEHUS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs CTala HEOThEMJIEMON YacThbIO MUPOBOM KYJIBTYpHI,
HEOOXOJUMBIM YCIIOBHEM YCIEIIHOTO TpyJa W JKU3HH Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHM HaIlpaBjieHa Ha pEIIeHHE TJI00ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEUECTBA — ChIPHEBOM, IHEPreTUUECKOM, MUILIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPaHbI 3/I0POBbSI.

B cooTBeTcTBUM ¢ OOIIMMHM LENSIMU U MPUHLUIIAMH CPETHEr0 O0UIEro o0pa3oBaHus coaepkaHue npeamera «Xumus» (10—
11 xmaccel, 6a30BbIN YPOBEHb H3yUEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY O0OYyYarOIINXCs,
HEOOXOUMYIO UM JIJisl BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIICITHOTO BKIIOYCHHS B )KM3Hb COIUYMA, MPOJIOJKEHUS
o0Opa30BaHMsI B pa3IUYHbIX 00JIACTSIX, HE CBSI3aHHBIX HETMIOCPEICTBEHHO C XUMHUEH.

CocTapisomuMy peaMeTa « XUMus» SBISIOTCS 0a30Bbie Kypchl — «Oprannyeckas Xxumusi» u «O01as U HeopraHu4eckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEPKAHHMSI KOTOPBIX SBJISIIOTCA OCHOBBI 0a30BOM HAyKW: CHUCTEMa 3HAaHUU IO
HEOPraHMYEeCKOM XUMHH (C BKIIFOUEHHEM 3HaHUUN U3 OOUIel XMMUM) U OpraHudecko xumuu. GopmupoBaHue JaHHON CHCTEMBbI
3HaHUU TPU U3YYEHUU IpeIMeTa 00eceunBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT00OOpa3usl BEIIECTB HA OCHOBE OOIIMX
IOHSTUH, 3aKOHOB U TEOPUN XUMUMU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u HeopraHudeckas XuMus» chopmupoBaHa B
porpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOrO MOJXO0Ja K HM3YYEHHIO Yy4yeOHOro Marepuana U OOYCJIOBJIEHA HCTOPUYECKU
000CHOBaHHBIM Pa3BUTUEM 3HAHUI Ha ONPENECNIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOd XMMHUHU BELIECTBA
paccCMaTpUBAKOTCSI HA YPOBHE KIIACCHYECKOW TEOPUM CTPOECHUS OPraHWYeCKHX COCIUMHEHUN, a TakKe Ha YpOBHE
CTEPEOXUMUYECKUX U 3JEKTPOHHBIX MPEICTaBICHUN O CTpOSHUH BellecTB. CBeieHns: 00 U3yyaeMbIX B Kypce BEIIECTBaX JAAr0TCs
B Pa3BUTUHU — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHMI. B Kypce opraHmdeckoil XMMHUH MOIyqaroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMs MEpBOHAYalIbHBIE MPEACTABICHUS O XUMHYECKOU
CBS3H, KJaCCU(UKALIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, 0 XUMUUYECKOW PEaKLIUU.

[Ton HOBBIM YTJIOM 3peHusi B MpeaMeTe «XHUMHUs» 0a30BOr0 YPOBHS pacCMaTpUBAETCS M3YUYEHHBIH HAa YpOBHE OCHOBHOTO
oOuiero oOpa3oBaHUsl TEOPETUUECKHUI MaTepuand U (PaKTOJOTHUECKHE CBEJICHHsS O BELIECTBaX M XMMHMUYECKOH peakiuu. Tak, B
4acTHOCTH, B Kypce «OOIIas u HeopraHU4ecKas XUMUs» OO0ydaroIMMCs MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
MEePUOJIMYECKOT0 3aKOHA € OOIIETEOPETUYECKUX M METOJOJIOTMUYECKUX MO3ULIUNA, TIy0Xke MOHATh MCTOPUYECKOE H3MEHEHHE
(yHKIIMIA 5TOTO 3aKOHA — OT 0000IIaroIIEel 10 00BICHSIONIEH 1 MPOTHO3UPYIOIIEH.

Ennnas cucremMa 3HaHWM O BaXHEHIIMX BEIIECTBaX, MX COCTABE, CTPOCHWH, CBOWCTBAX M NPUMEHECHUH, & TAKXKE O
XUMUYECKUX PEAKIUAX, UX CYLIHOCTH M 3aKOHOMEPHOCTSIX MPOTeKaHus aomnonHserca B Kypcax 10 m 11 kiaccoB sneMeHTamu
coJiep KaHusl, UMEIOIMMHU KYJIbTYPOJOTUYECKUNA U MPUKIIATHON XapaKkTep. DTU 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3H



XUMHUH C JPYTUMHU HayKaMH, PaCKpbIBAIOT €€ poJib B ITO3HABATEIbHON M MPAKTUYECKON JESITEIbBHOCTH YEJIOBEKA, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXEHUS K NPOLECCYy TBOPYECTBA B OO0JIACTH TEOPUM M MPAKTHUYECKUX MPHIOKEHUH XUMHUH, MOMOTAaOT
BBIIIYCKHUKY OPHEHTHUPOBATHhCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX NPOOJeMax, CBS3aHHBIX C XHWMHEH, KPUTHYECKU
OCMBICJIUBATh MH(POPMALIUIO U MPUMEHSTH €€ sl MOMOJHEHUs] 3HAHUN, PELICHHUs] MHTEIJIEKTYaJbHBIX U AKCIEPUMEHTAIbHbBIX
HCCJIEI0BATENbCKUX 3aa4. B nienoM coaepkanre yueOHOro npeamera « XMMHUsD) TaHHOTO YPOBHSI H3yYEHHUs] OPUEHTUPOBAHO Ha
dbopMupoBaHUEe y 00YYarOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI JIJIsl MOHUMaHUS GUIOCOPCKUX UIEH, TAKUX KaK: MaTepHaIbHOE
€IMHCTBO HEOPTraHWYECKOTO0 W OPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHUEM,
M03HABA€MOCTh MPUPOJHBIX SBJICHUM IyTEM OHKCIEPUMEHTAa U pELICHHs MPOTUBOPEUUN MEXIAY HOBBIMU (hakTaMu WU
TEOPETUUYECKUMHU NMPEANOCHUIKAMU, OCO3HAHNE POJIM XMMUU B PELICHUH 3KOJOTHUYECKUX MPO0OIieM, a TaKkxke MpoliaeM cOepekeHus
DHEPreTUYECKUX PECYPCOB, CHIPHS, CO3AAHUSA HOBBIX TEXHOJIOTHM U MAaTEPUATIOB.

B miaHe pemieHus 3amady BOCHUTAHUS, Pa3BUTHS M COLMAIM3ALMHU OOYYAIOMIMXCSA TMPUHATHIE NPOrPAMMON MO XUMUU
MOJIXO/bl K ONpPEACNICHUIO COAEPKAHUSA U MOCTPOEHUS IpeaMeTa MpeaycMaTpuBaoT (JOPMUPOBAHUE YHUBEPCAIBHBIX yUEOHBIX
AecTBUM, HMMeromuX 0a30BO€ 3HAUEHHUE JUIS PA3IUYHBIX BHUJIOB JACSITEIBHOCTU: pEIICHUs MpoOsieM, MOMCKa, aHalu3a |
0o0pa®oTku MHpOpMaALMU, HEOOXOAMMBIX Il IPHUOOPETEHHs OMbITa MPAKTUYECKOM M HCCIeA0BATEIbCKOW J1E€ATEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUM XUMUH.

B npakTtuke npenogaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOTO 0OILEro oOpa3oBaHuUs, TaK U HA YPOBHE CPEHEr0 OOUIEro
oOpa3oBaHMsl, IPU ONPEICIICHUN COAEPKATEIBHON XapaKTEPUCTHKHU LieTe U3yueHus mpeMeTa HalpaBJIeHUEM MepBOCTENEHHON
3HaYUMOCTHU TPAJAULIMOHHO MPU3HAETCA POPMUPOBAHUE OCHOB XUMUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MIPAKTUYECKON AEATEIBbHOCTU YEJNOBEKA W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJNbTypbl. C METOOUYECKOW TOYKU 3PECHMS
TaKOM MOAXO0J K ONPEACIICHUIO LIEJIEW U3yUYEHUS ITPEAMETA ABIISIETCS BIOJHE OITPABIAHHBIM.

CornacHo NTaHHOM TOYKE 3pEHUs IJIaBHBIMHU LIESIMH U3Y4YeHHUs npeamera «XuMush» Ha 06azoBoM ypoBHe (10 —11 ki)
ABJISFOTCS:

1) dbopmupoBaHHE CHUCTEMBl XMMHUYCCKMX 3HAHWUN KaK Ba)KHEHIICH COCTaBISIOIICH €CTCCTBEHHO-HAYYHOW KapTHUHBI MHUpA, B
OCHOBE KOTOPOH JIe)KaT KIIIOYEeBbIC TOHATHSA, (PyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUH XMMHH, OCBOEHHE fA3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHHE C MCTOpPHEH HX Pa3BUTUS U
CTAHOBJICHHS;

2) hbopMupoBaHKE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS BEIICCTB M XUMUYECCKHX PEAKIIHiA, HEOOXOAMMBIX
IUIsl IPUOOpPETeHUs] YMEHHMI OPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKHUX SIBJICHUW, MMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKON U MOBCEIHEBHOW JKU3HU;



3) pa3BUTHE YMEHHU W CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM U OOBSICHECHHEM XHMHUYECKOTO 3KCIICpUMEHTA,
coOro/IeHreM MpaBuil 6€30MacHOTO OOPAIEHUS C BEIIECTBAMH.

Hapsiny ¢ aTuM, copepxkaTenbHasi XapaKTepUCTHKA TIeJIel 1 3a/1ad U3ydeHUs MpeIMeTa B MporpamMme 1Mo XUMHUH YTOYHEHA U
CKOPPEKTUPOBaHA B COOTBETCTBHMHM C HOBBIMU MPUOPUTETAMHU B CHUCTEME CpeaHero oouiero oodpazoBanus. CeronHs B
MIPETNOIaBaHNY XUMUU B OOJBINEH CTEMeHW OTHAETCS MPEANOUYTeHHE IPAKTUYCCKON KOMIIOHEHTE COACpKaHUS OOydeHUS,
OpUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHUKA 00Ie00pa30oBaTeNbHON OpraHU3alluy, BIAACIONIETO HE HAOOpOM 3HAHHM, a
(YHKIIMOHATLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU ¥ YMEHHSIMU aKTUBHOTO TOJTYUYEHUS 3HAHUH ¥ MPUMEHEHHSI X B PeaTbHOU
KU3HU VISl pEIICHUS TPAKTUYECKUX 3a]1ad.

B cBsi3u ¢ 3TUM TIpU U3yUEHUHU TIpeAMETa « XUMHUSD) JOMUHHUPYIOIEe 3HaUeHHUEe MTPUOOPETAIOT TaKUE LIETH U 337a41, KaK:

- amanTanus OOyYaroIMXCS K YCIOBHSAM JTUHAMHAYHO PAa3BUBAIOIICTOCS MHpa, (HOPMHUPOBAHHWE HHTEIIEKTYalbHO Pa3BUTOM
JUYHOCTH, TOTOBOH K CaMO0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIEHOMY TIPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

- (hopmupoBaHHE y OOYYaIOIIUXCS KIIOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIETEHIIMI), UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3UYHBIX BHJIOB JIEATEILHOCTH: pEIICHHs] TpoOieM, TOWCKa, aHajdu3a W o0paboTku uHGOpMAIMU, HEOOXOIUMBIX I
MPUOOPETEHUS OMbITa JASATEIHLHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XWMHH, a TAKXKE JJIS OICHKH C TO3WINN
AKOJIOTHYCCKON OE30MacCHOCTH XapaKTepa BIUSHUS BEIISCTB M XUMHUYCCKUX IMPOIIECCOB HA OPTaHHW3M YEJIOBEKA M MPUPOIHYIO
cpeny;

- pa3BUTHE T[O3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaTbHBIX M TBOPUYECKHX CIOCOOHOCTEH OOyYarOMIMXCS: CIHOCOOHOCTH
CaMOCTOSATENILHO TMPHOOpPETaTh HOBBIE 3HAHUS MO XWMHH B COOTBETCTBHHM C JKU3HCHHBIMH TOTPEOHOCTSIMH, HCIOJIB30BATh
COBpPEMCHHBIC HWH(DOpPMAIMOHHBIC TEXHOJOTHM JUIsl TOWCKAa W aHalu3a YYeOHOW W HAyYHO-TIOMYJSpHOW WH(pOpMaIun
XUMHUYECKOTO COJICP KaHUS;

- (hopMupOBaHKE U PA3BUTHE y O0YUYAIOIIUXCS ACCOIMATHBHOTO M JIOTUYECKOTO MBINIICHUS, HA0II0IaTeIbHOCTH, COOPAHHOCTH,
aKKypaTHOCTH, KOTOpPbIe OCOOCHHO HEOOXOIMMBI, B YACTHOCTH, MPU IJIAHUPOBAHUH U MPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA,
- BOCIIUTAHUE Yy OOydarmmxcs yOekAEHHOCTH B T'yMaHUCTHYCCKON HAMPaBICHHOCTH XUMHUH, €€ BaXKHOW POJU B PCIICHHH
IJI00ANBHBIX MPOOJIEM PAIMOHAILHOTO TPHPOAOIIOIB30BAHUS, TIOMOJHEHUS JHEPreTHUYCCKUX PECypcOB W COXpaHEHUS
MIPUPOHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJUMOCTH OEpPEeKHOTO OTHOIIEHUS K TPUPOJIE U CBOEMY 3/I0POBBIO, a TaKkKe
MPUOOPETEHUS OIBITA MCIOJIB30BAHUS TIOJYYCHHBIX 3HAHUW I MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYallUsSX, CBA3AHHBIX C
XUMUYECKUMU SIBIICHUSIMH.



B yuebHOM mmaHe cpemHero oOmiero o0pa3oBaHUs MPEAMET «XHUMHs» 0a30BOTO YpOBHS BXOJUT B COCTaB MPEIMETHOMN
obnactu «EcTecTBEeHHO-HAYYHbBIEC IPEIMETHI».

OOGriee 4KCiIO YacoB, OTBEIEHHBIX JJIA M3YUYCHMs] XMMHH, Ha 0a30BOM YPOBHE CPEIHEro OO0IIero o0pa3oBaHUsl, COCTABIISICT
68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henes10), B 11 kimacce — 34 yaca (1 yac B HeZleIH0).

Coaep:xanue 00y4eHus.

1. TeopeTn4yeckne OCHOBBI OPraHUYeCKOl XUMHHU

[Ipenmer opraHuyecKol XMMUM: €€ BO3HUKHOBEHHE, Pa3BUTHUE M 3HAUYCHHUE B MOJYYECHUM HOBBIX BEIIECTB U MATEPHUAJIOB.
Teopust crpoeHus opranuueckux coeauHeHuidr A. M. bytiepoBa, €€ ocHOBHbIC TONOKeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHuyeckux BemiecTB. ['omomnorus, nzoMepus. XUMHUYECKasl CBS3b B OPraHUYECKUX COCIIUHEHUSIX — OJIMHAPHBIC M KpaTHBIE
CBSI3H.

[Ipencrapienue o kinaccudukanum oprannyeckux BemiecTs. HoMeHkiaTypa opraHnuecKuX COeTMHEHUM (CucTeMaTHiecKas)
Y TPUBHAJIbHBIC HA3BAaHUS BaXKHEUIIIMX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEILIECTB.

DKCIepUMEHTAIbHBIC METO/IBI U3YUCHHS BEIISCTB M UX IIPEBPAIlCHNUN: 03HAKOMIICHHE C 00pa3IiaMyi OPTraHNYEeCKUX BEIIECTB
Y MaTephajiaMi Ha UX OCHOBE, MOJICITUPOBAHUE MOJIEKYJT OPTaHUUYECKUX BEIIECTB, HAOIIOJIEHUE U ONKMCaHUE JEMOHCTPAIIMOHHBIX
OTIBITOB IO MPEBPAILICHUIO OPTAaHUYECKUX BEIIECTB P HarpeBaHuu (TJIaBjieHue, 00yTJIMBaHUE U TOPEHUE).

2. Yrj1eBoa0opoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYSCKUH psaji. MeTaH U 3TaH — MPOCTEHIIHE MTPEACTABUTENH aJTKaHOB: (PU3NUECKUE U
XUMUYECKHE CBOMCTRBA (PEAKIIUU 3aMEILCHUS] M TOPEHUS ), HAXO0XKICHUE B IIPUPOJIC, MOTYyUYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHHE, T'OMOJIOTHYECKUU PAd. DTWIEH W MPONUICH — MPOCTEHIINE MPEICTABUTENIN AIKECHOB:
(bu3nyecKkre U XMMUYECKHE CBOMCTBA (PEaKIuy TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATAIINN, OKUCICHUS U TTOJIMMEPHU3ALINH),
MOJY4YEHHE U IPUMEHEHHE.

Ankanuensl: Oyrtaawen-1,3 wu wmetwnOyrtaamen-1,3: cTpoeHHWe, BaKHEWIME XHWMHUYECKHE CBOWMCTBA (peakius
noaumepusanun). [loydeHne CHHTETUYECKOTO KaydyyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHUYECKUU psiji. ANETUIECH — MPOCTEUIINM MPEeACTaBUTENb AJIKUHOB:
COCTaB, CTPOCHHE, (PU3MYECKHE U XMMHUYSCKHE CBOMCTBA (peakIuu THIPUPOBAHHUS, TaJOTCHUPOBAHMS, THIpATAllMK, TOPCHHS),
MOJIy4Y€HHE U IPUMEHEHHE.



Apensl. benson: cocraB, cTpoeHue, Ppu3NYeCKne W XUMHYECKUE CBONCTBA (PEaKlUM TajJOTEHUPOBAHUS W HUTPOBAHUS),
noJlyueHue M mpuMeHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u XUMU4ecKue c8olucmea (peakyuu 2an02eHuposanus u
HUMPOBAHUs), NoayyeHue U npumeHeHue. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBsI3b MEXIy YIJIEBOJOPOAaMH,
NpUHAIICKAIIMME K Pa3IMYHBIM KJIACCaM.

[IpupoaHbie MCTOYHUKH YTIAEBOAOPOAOB. [IpupoaHblii Ta3 W momyTHbIE HEPTsSHBIE Ta3bl. HedTh n €€ mpoucxoxaeHue.
Croco6b1 mepepaboTKu He(PTH: TMEeperoHka, KPEeKWHT (TePMHUYECKHH, KaTalIuTH4YecKuid), muponm3. [IpomaykTel mepepaboTKu
He()TH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yTOIbh ¥ MPOAYKTHI €ro MepepadoTKH.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAILICHUI: 03HAKOMJICHHE C 00pa3liaMu MJIaCTMACC, KayqyKoB U
pe3unbl, Kouiekiuu «HedTb» U «YToib», MOJEeTupOBaHUE MOJIEKYJ YTJIEBOJOPOJOB M TallOT€HONPOU3BOIAHBIX, MTPOBEICHUE
IPaKTUYECKON pabOThI: MOJYyYEHUE ITUICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucienus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa
PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOyKTOB PEAKIIUH).

3. Kucjopoacoaep:kammue opraHudeckne coeIMHeHUst

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHON U ATAHOJ: CTpOeHHE, (PU3NYECKHE U XUMHYECKHUE CBOMCTBa (peakiuu C
AKTUBHBIMU METaJJIaMH, TaJIOT€HOBOAOPOJaMHU, TOPEHHE), MpUMeHeHHe. BoaopoaHbie CBSI3U MEXAy MOJEKYyJaMHU CIUPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIO0BEKa.

MHoroaroMHble CUPTHL. DTUICHIJIUKOIb U TIULEPUH: CTPOCHHE, PU3NYECKUE U XUMUYECKHE CBOWCTBA (B3aUMOIEHCTBUE
CO UICJIOYHBIMU METa/VIAMH, KAaYECTBEHHAs pEaKUus Ha MHOrOAaTOMHBbIE CHUpThl). JleficTBUe Ha OpraHuWs3M 4YeloBeKa.
[IpuMeHeHune TIMuepruHa U STHIICHTJIMKOJIA.

@DeHOJI: CTPOCHHUE MOJIEKYJIbI, PU3HUECKUE U XUMUYECKHE cBoWcTBa. TokcuuHOCTh eHona. [Ipumenenue denona.

Anbneruapl U kemoHwvl. DopMmanbIeruj, aleTanbAerui: CTpoeHHe, (PU3MYecKHhe M XHUMUYECKHE CBOMCTBa (peakuuu
OKHUCJIEHUS M BOCCTAHOBJICHHU S, KAUECTBEHHBIE PEAKLINN ), IOJyUEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbHMHAs W YKCyCHas KHUCJIOTBI: CTpOEHHE, (DU3UYECKUE MU
XUMHUYECKHEe CBOMCTBa (CBOMCTBA, oOOIIME JUIsl Kjacca KHUCIOT, peakius dSTepuduKaiuu), TMOJTYyUYeHHE U TPUMEHECHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.

Cnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'maponu3 cinoxHbix 3¢upoB. XKupbl. ['maponus xupos.
[Ipumenenue x«upoB. bruonornyeckas poJib KUPOB.



VYrieBoabl: cocTaB, Kiaccu(PpUKamus yriieBoJoB (MOHO-, MU- W Tojucaxapubl). [7I0K03a — mpOoCTEHIMii MOHOCAXapH/I;
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (M3MUSCKHEe W XHMHUYSCKHE CBOHMCTBa (B3ammojeicTBue ¢ ruapokcuaom memu(ll),
OKHCJICHME aMMHa4HbIM pPacTBOpoM okcuaa cepedpa(l), BoccraHoBiIeHUE, OpOKEHUE TIIIOKO3bI), HAXOXJEHUE B MPUPOJE,
npyUMeHeHHue, Ouosorudeckas poiib. @orocunrtes. OpykTo3a Kak U30MEP IIIHOKO3bI.

Kpaxman u nemironosza Kak mpupofHble monumepbl. CTpoeHHe Kpaxmana U Ueurosio3bl. Du3nyeckue M XUMHYECKUE
CBOMCTBa Kpaxmaia (TUApPOJIN3, KAYECTBEHHAs PEaKUUs C HOJA0M).

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHs BEUIECTB W HMX MPEBpAlICHUN: MPOBEACHUE, HAOJIOJECHHE U ONHCAHUE
JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIC PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKHUCIEHUE ITAHOJA OKCHIOM
meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aumojelcTBue riulepuHa c rugapokcuaoMm wenu(ll)), ampaernnoB (oxucieHue
aMMUayHbIM pacTBopoM okcunaa cepedpa(l) u ruppoxcuaom memu(ll), B3ammopeiicTBue Kpaxmana ¢ HOJOM), MPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTBHI.

Pacuérnbie 3aqaum.

Boluucienus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOJIYKTa
PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOyKTOB PEAKIIUH).

A3oTcoaeprkane OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI Kak aM(oOTepHble OopraHudeckue coenuHeHus. Ousnyeckne U XMMUYECKHE CBOWCTBA AMUHOKHUCIOT (Ha
puMepe MHIMHa). bruonornueckoe 3HaUeHHEe aMUHOKUCIOT. [lenTuasl.

benku kak mpuUpoaHbIE BBHICOKOMOJIEKYJSIpHBbIC coeAuHeHus. llepBuyHas, BTOpUYHAs W TPETHYHAS CTPYKTypa OEJIKOB.
XHUMHUYECKHE CBOMCTBA OEJIKOB: TUPOJIU3, J€HATYpallKs, KAUeCTBEHHbIE PEaKUU Ha OCNIKH.

OKCneprUMEHTAIbHBIE METO/Ibl M3YyYEHHs BEIIECTB U WX MpEBpalICHUI: HAOIIOJEHWE W OMHCAHWE JEMOHCTPALIMOHHBIX
OMBITOB: JeHaTypalus OCJIKOB MPU HarpeBaHUU, LIBETHBIE PEAKIIMK OEIKOB.

4. BbICOKOMOJIEKYJISIPHbIE COeIMHEHUSA

OCHOBHbIE TIOHSITUS XHUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIUMEpU3AINN, CpeAHssi MoJekyaspHas Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUN —
MOJIMMEpPHU3AIU U MOJTUKOHIEHC AL

OKCneprUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX MPEBpAIICHHM: O3HAKOMJIEHHE C oOpasllaMu MPUPOIHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MesknpeaMeTHbIE CBS3H.



Peanuzanuss MeXnpeIMETHBIX CBA3€H NpPU M3yYEHHM oOpraHudeckol xumuu B 10 Kiacce OCYHIECTBISETCS 4Yepe3
HCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUN, TaK M TOHATUHN, SBISIOIIUXCS CHUCTEMHBIMHU JUIS OTIEIIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OOmue ecTecTBEHHO-HAayYHbIE MOHATHS: SBJIEHUWE, HAy4dHbI (akT, TUMOTE3a, 3aKOH, TEOpHs, AaHalIU3, CHUHTES3,
KJaccupuKanus, NIepuoAnYHOCTb, HAOII0ICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusnka: marepus, 3HEpPrus, macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTHYECKH ypOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKHE BEJIMUYMHBI U €IUHULIBI UX U3MEPEHHUS.

buonorus: xnerka, opranusm, 6uochepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHUHTE3, OMOJIOTHYECKH aKTUBHBIE BEILIECTBA
(Oenku, yrieBobl, KUPHI, HEPMEHTHI).

['eorpadusi: MuHepabl, TOPHbIE TOPObL, TOJIE3HBIE HCKOMTAEMbIE, TOIUIUBO, PECYPCHI.

TexHOoJIOrusA: NHILIEBBIE NPOMYKTBHI, OCHOBBI PAalMOHAJIBHOTO IHWTAHUS, MOIOIIME CPEACTBA, JEKAPCTBEHHBIE U
KOCMETHYECKHE MpernapaThl, MaTEpUaNIbl U3 UCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

IL1anupyeMble pe3VabTaThl.

Jluunocmmuowie:

- 0CO3HaHUE OOYYaIOIIUMUCS POCCUHUCKON Irpa’kAaHCKOW UJIGHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO;

- HAJIMYME MOTHUBAIIUN K OOYUYCHUIO;

- TIeJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH HAa OCHOBE KJIIOUEBBIX IIECHHOCTEH W MCTOPUUCCKUX TPaTUITUi
0a30BOIl HAYKH XUMHH;

- TOTOBHOCTb M CITIOCOOHOCTH O0YYarOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH JI€SATEILHOCTH IEHHOCTHO-CMBICIIOBBIMHM YCTAaHOBKAMH,
MPUCYIIIMMHU [IETTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHuUs;

- HaJTW4YMe MPaBOCO3HAHMSI KOJIOTUUECKON KYJIbTYPhI M CTIOCOOHOCTH CTABUTH 1I€TTU U CTPOUTH KU3HECHHBIC TUIAHBI.

JIndHOCTHBIE pe3ybTaThl OCBOCHHS TMpeaMeTa «XHUMHs» JOCTUTAIOTCS B EIUHCTBE YYEeOHOM W BOCHHUTATEIBHOU
NEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH U WJI€ATaMU
POCCUHCKOTO Tpa)XAaHCKOTO OOIIECTBA, MPUHSATHIMA B OOIIECTBE HOPMaMHM W TpaBUJIaMU TOBEICHHUSI, CIIOCOOCTBYIOIIMMU
MpoIleccaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI K HDABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YJArOIITIXCS.

JIMdHOCTHBIE pE3ynbTaThl OCBOCHHS TMpEAMETa «XUMHUSD» OTPAKAT CHOPMUPOBAHHOCTH OMbBITA TO3HABATEIHLHON U
MPAKTUYECKOMN JAEATEILHOCTH 00YUYaKOIIMXCS TI0 peaiu3alliy MPUHSITHIX B 00IIECTBE ICHHOCTEH, B TOM YHCJI€ B YaCTH:



1) rpa:kaaHCKOTr0 BOCIMTAHMS:

- OCO3HAHUA 00YYAIOIIUMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSAKY;

- IPEACTABJICHUS O COIMATBHBIX HOPMAaX M MPaBHIIaX MEXIMYHOCTHBIX OTHOIICHUH B KOJUJIEKTHUBE;

- TOTOBHOCTHM K COBMECTHOM TBOPYECKOW JAESATEIBHOCTH IMPU CO3JaHUU YYEOHBIX TPOEKTOB, PEHICHUH Y4YEeOHBIX H
MTO3HABATEJIbHBIX 33/a4, BHIIIOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTY MOHHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI JAPYTHX IPH aHAIM3€ Pa3IMYHbIX BUIOB
y4eOHOU NesITENbHOCTH;

2) NIaTPUOTUYECKOTO BOCTIUTAHMSA:

- IEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEUYECTBEHHON XUMUM;

- YBaXKEHHUSA K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPHUH U MPAKTHYECKOTO MPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS
HayK{ €CTh PE3yJIbTAT JUIMTENIbHBIX HAOIIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSHHOIO TPYJla YUYEHBIX U
MPAKTHKOB,;

- MHTEpeca W MO3HABATEJIbHBIX MOTHBOB B IOJYUYEHUH U IOCIECAYIOLUIEM aHAJIW3€ MHMOPMAIMH O MEPENOBBIX JOCTUKEHHSIX
COBPEMEHHOW OTECYECTBCHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- HDABCTBEHHOT'O CO3HAHMSI, STUYECKOIO IMOBE/ICHUS;

- CIOCOOHOCTH OLIEHUMBAaTh CUTYyallUM, CBSI3aHHBIE C XUMHUYECKMMH SBJICHUSIMH, W TPUHUMAThb OCO3HAHHBIE PpELICHMUS,
OpPUEHTHPYSICh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHHUE U TMOCTYNKA CBOMX TOBApHILEW C IMO3MIMI HPABCTBEHHBIX U MPABOBBIX HOPM H
OCO3HAHHE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) popmupoBaHHUs KYJAbTYPbI 310POBbS:

- TIOHMMaHHUs IIEHHOCTEH 310poBOr0 U Oe3omacHOro obpasa >KHU3HHM, HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO;

- cOOJTIOICHM S TPAaBUIT 0€30M1ACHOTO OOpAIlEHMsI C BEIIECTBAMU B OBITY, IOBCETHEBHON U3HU U B TPYJIOBOH €SI TEIIBHOCTH;

- NOHUMAaHUsl [IEHHOCTU NPaBWJI MHIUBUIYAIBHOTO M KOJUIEKTUBHOIO O€30MacHOr0 IMOBEAEHHUS B CHUTYaLUSX, YIPOXKarOUIUX
300POBBIO U KWU3HHU JIKOJICH;

- OCO3HAHHUS MOCIICACTBUI U HEMPUITUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOr0Jisl, HAPKOTUKOB, KypeHUs);

5) TpyA0BOro BOCIIUTAHUS:



- KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIICOBATEIIBCKON AESITEIBHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUYECKON U
IPYTUX BUJIaX JACSATEIbHOCTH;

- YCTAaHOBKHM Ha aKTMBHOE€ Y4YaCTHE B PEIICHUU MPAKTUYECKUX 3aJlay COIMAIbHOW HANpPaBJICHHOCTU (B paMKax CBOEro Kiacca,
IIKOJIBI);

- MHTEpeca K MPAKTUYECKOMY H3Y4YeHHUIO0 MpodeccHil pa3IMdHOTO POJia, B TOM YHCIE Ha OCHOBE NMPUMEHCHHS MPEIMETHBIX
3HAHUM 110 XUMUU;

- YBOXXEHUS K TPYY, JIOJISIM TPYJla U pe3yJbTaraMm TPyJ0BOM AESTEIbHOCTY;

- TOTOBHOCTHM K OCO3HaHHOMY BBIOOPY HWHIMBHUIyaJIbHOW TpaekTopuu oOpaszoBanHusi, Oyayuiedl npodeccud U peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB C y4€TOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, UHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

- DKOJIOTUYECKHU 11eTIeCO00Pa3HOT0 OTHOIIEHUS K MPUPO/IE, KAK HICTOYHUKY CYIIIECTBOBAHMS )KU3HU Ha 3eMJIe;

- MIOHUMAaHUS TJI00ATILHOTO XapaKTepa IKOJIOTHYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MTPUPOTHOM
Y COLMAJIbHOW CpENbI;

- OCO3HaHUS HEOOXOAUMOCTHM  HCMOJB30BAaHUS  JOCTIXKCHUN XUMHUM IS PEIICHHS  BOMNPOCOB  PallMOHAIBHOIO
MIPUPOJIOTIOIB30BaAHUS;

- AKTUBHOTO HEINpUATUSA JACHUCTBUU, NPUHOCALIMX BpEI OKPYXKAIIEH MPUPOJHOW Cpele, YMEHUs IPOrHO3UPOBATH
HeOIaronpusITHbIC YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMACMBIX ACHUCTBUHN U MPEIOTBPAIIATH UX;

- HaJU4us Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, JKOJIOTHYECKOW KYJIbTYpPhl, OIbITa JACATEIBHOCTH HSKOJOTHYECKOU
HaIMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHM B II03HABATEJIIbHOM, KOMMYHUKATUBHOM U COIMAJIbHOW MPAKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTHUBOCTOSITh UE0JIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Da3BUTHUS HAyKH U OOIICCTBEHHOM
MPaKTUKH;

- TIOHUMaHUS CHEIUUKA XUMUU KaK HAayKd, OCO3HaHUs €€ posii B (OPMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIICHUS,
CO3IaHUU TIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEeM MHUpE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B TTO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH 1 pelieHUuH POoOJIeM COXPAHEHHsI IIPUPOTHOTO PABHOBECHS;

- yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JIJIi COBPEMEHHOW ITUBUJIM3AINK: B €€ T'yMaHUCTUYECKON HAMpPaBIEHHOCTH U
BAXXHON pOJIM B CO3[IJaHWM HOBOW 0a3bl MaTEpPHAIBHON KyJIbTYPhl, PEIICHUM INIOOANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS



YeJIOBEUECTBA — CHIPhEBOM, YHEPTETUUCCKOM, MUIIEBOM U IKOJOTUIECKON 0€30MacHOCTH, B PA3BUTHH MEAUIIMHBI, 00eCTIeueHnn
YCJIOBHM YCIENTHOTO TPYAa U SKOJOTHIECKH KOM(POPTHOM KU3HH KaXkKIOTO YiIeHa OOIIEeCTRa;

- €CTECTBEHHO-HAYYHOW TPaMOTHOCTH: NMOHHUMAaHMS CYIIHOCTH METOJIOB MO3HAHMS, HCIMOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CITIOCOOHOCTH MCITOJIb30BaTh MOJyYaeMble 3HAHUS JJIA aHATU3a U OOBSICHCHHS SBICHUN OKPYIKAIOIIEr0o MUpPa U MPOUCXOAAIIUX B
HEM W3MEHEHUWH, YMEHHsI NeJlaTh 0O0OCHOBAHHBIC 3aKIIOUCHHUS Ha OCHOBE HAYYHBIX (PAKTOB M MUMEIOIMIUXCS JAHHBIX C IEJBIO
MOJy4YEHUSI TOCTOBEPHBIX BBIBOJIOB;

- CITOCOOHOCTH CaMOCTOSATEILHO UCTIOJb30BaTh XUMHUUCCKHUE 3HAHUS TSI PEIICHUS TTPOOJIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSIX;
- UHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBbCKON NEATEIILHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHMUIO U CaMOOOPa30BaHHUIO, K AKTUBHOMY ITOJYYCHHUIO HOBBIX 3HAHUM 11O
XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTSIMU;

- UHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3IMYHBIX cpepax mpodhecCHOHATbHON JIeITeIIbHOCTH.

Memanpeomemnmnuwie:

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU A€iCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHA:

- CAaMOCTOSITEILHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

- OMNpPEENATh 1IN ACSITEILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUSI, COOTHOCUTh PE3YIbTaThl AESTEILHOCTU C
MOCTABJICHHBIMU LIEISIMU;

- WCIOJIB30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS — BBIACIATH XapaKTEepHbIC MPU3HAKU TMOHSATUU U
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIINE MOHITHS JJ1s1 OOBICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUN;

- BBIOMpATh OCHOBAHUS U KPUTEPUH JIJIs KJIaCCU(DUKALIUY BEIIECTB U XUMHUYECKUX PEAKIIUi;

- YCTaHABJIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SBJICHUSIMU;

- CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, NE€AYKTUBHBIE, IO aHAJIOTMH), BBIABIISTH 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B pPacCMaTPUBAEMBIX SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

- MPUMEHSATH B TIpPOIlECCe IO3HAHMS, HCIOIb3YEeMble B XHMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MpeoOpa3oBbIBATH
MOJIEIbHBIE TIPEACTABICHUS — XMMUYECKUI 3HaK (CUMBOJ) 3JIEMEHTa, XUMudeckas (hopMyiia, ypaBHEHUE XUMUUECKON peakiuy —
MpU pEIIeHWH y4YeOHBIX TMO3HABATEIBHBIX W TMPAKTUYECKUX 3a]ad, MPUMEHSTh HA3BaHHBIC MOJCIbHBIC MPEACTABICHHS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HcCIeN0BATEIbCKUE IeliCTBHS:

- BJIJIETh OCHOBAaMHU METOJIOB HAYyYHOTO MTO3HAHUS BEIIECTB U XMMUYECKUX PEaAKITU;



- (opmynupoBaTh LENM M 33JaYd HUCCIEJOBAHMS, MCIIOJIB30BATh IOCTABJICHHBIE M CAMOCTOSITENLHO CHOPMYIUPOBAHHBIC
BONPOCHl B KayecTBe HMHCTPYMEHTa IIO3HAHUS W OCHOBBI i1 (POPMHPOBAHUS THIOTE3bl IO TMPOBEPKE MNPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUH;

- BJAJETh HABBIKAMHM CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS M IPOBEIACHMS YUYEHHYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHSI HaOMIOAAaTh 3a XOJOM IpOIlecca, CaMOCTOSATEIBHO MPOTHO3HPOBATh €r0 pe3ysbTaT, (OopMyIHUpoBaTh OOOOIICHUS U
BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS, COCTABIISITH 0OOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

- IPUOOPETATh OMBIT YYCHUUYECKON HCCIEA0BATEIBCKON M MPOEKTHOW NEATEIBHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEJIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHHUIO PA3JINYHbIX METO/I0B ITO3HAHMS.

3) pa6ora ¢ ungopmanmeit:

- OpPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHMKAX HH(OpManuu (HAy4dHO-TIOMYJIApHAs JIUTEpaTypa XUMHUYECKOTO COAEpKaHUs,
cIpaBouYHble MocoOus, pecypcbl MHTepHeTa), aHaIM3UpOBaTh WH(POPMALMIO PA3IMYHBIX BUIOB U (POPM MpPEACTaBICHUS,
KPUTHYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh M HEIPOTUBOPEUYNUBOCTH;

- (opmynrpoBaTh 3ampochl U MPHUMEHSTHh pa3jIMYHble METOAbl IpPU MOHMCKE M OTOOpe HHpOpManuu, HEOOXOTUMOW i
BBITIOJTHEHUSI Y4EOHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

- IpuoOpeTaTh ONbIT UCIIOJIB30BAHUS UH(OPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U PA3JIMYHbBIX IOUCKOBBIX CUCTEM;

- CaMOCTOSATENIbHO BBIOMPATHh ONTUMANIbHYIO (OpMYy MpeAcTaBieHUs UHPopMauuu (CXeMmbl, TpaduKu, AUarpaMMbl, TAOJIHIIb,
PUCYHKH U JIPyTHE);

- MCIIOJIb30BaTh HAY4YHBIN A3BIK B Kaue€CTBE CPEACTBA MpHU paboTe ¢ XMMHUYECKON MH(pOpMalUeil: TpUMEHATh MEXIIPEIMETHBIE
(pu3nueckre U MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (DOpMYJIbI, a0OpeBUATYpbl, HOMEHKIIATYPY;

- HCTI0JIB30BAaTh U TPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OByajieHUe YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMM eCTBUSIMU:

- 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOM TEMBbI B X0JI€ IUajora W/Wil JUCKYCCHM, BhICKa3bIBaTh UaeH, (OpMYINpPOBAThH
CBOM NPEJIOKEHNS OTHOCUTEIIBHO BBIITOJIHEHHSI PEJIOKEHHOM 3aa4H;

- BBICTYNATh C MpPE3EHTAlMeN pe3yJbTaTOB MO3HABATEIBHOU ACSATENBHOCTH, MOJYUYEHHBIX CAMOCTOSITEIbHO WA COBMECTHO CO
CBEPCTHUKAMH TPU BBIMOJTHEHUU XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX
BELIECTB, peau3allii y4eOHOTO MpOoeKTa M (HOPMYIMPOBATH BBIBOJABI MO PE3yJIbTaTaM IMPOBENEHHBIX MCCIEIOBAHUN IMyTEM
COTJIACOBaHUS MO3UIIMIA B X0/1€ 0OCYKAeHHUsI U 00OMEHAa MHEHUSIMHU.

OBiaieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUAMMU:



- CaMOCTOSITENBHO IUITAHUPOBATh M OCYLIECTBIISITH CBOK ITO3HABATENIBHYIO JIE€ATEIbHOCTb, ONpEAeNsas €€ Lelu W 3aJayu,
KOHTPOJIMPOBATh M IO Mepe HEOOXOTUMOCTH KOPPEKTHPOBAThH MPEIaraeMblii alrTOPUTM JIEHCTBUHN MPH BBIMOJIHEHUN YY€OHBIX U
UCCIIeIOBATENbCKUX 3a/lad, BbIOMpaTh Hanbosee >PGEeKTUBHBIA COCOO MX penieHus ¢ y4ETOM IMOIY4YEHUS! HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

- OCYUIECTBIIATh CAMOKOHTPOJIb CBOEH JACATENLHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOLICHKH.

Ilpeomemnuvie:

- c()OPMUPOBAHHOCTH MPEJCTABICHUH O XMMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MHpa, POJM XHMHUU B
MO3HAHUU SIBJICHUM TPUPOJBI, B (DOPMUPOBAHUHM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBLHON TPaMOTHOCTH,
HEOOXOUMOW [UIsl pelleHMs] MPAKTUYECKUX 3a7ad U HKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEJIE;

- BJIaJICHUE CUCTEMON XMMHYECKHX 3HAHHWM, KOTOpass BKJIIOYAET: OCHOBOINOJATAIOMINE MOHATUS (XUMUYECKUW 3JEMEHT, aToM,
AJIEKTPOHHAsI 000JI0UKA aToMa, MOJIEKYJla, BaJE€HTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, XUMUYECKAs CBSA3b, CTPYKTYpHast ¢popMmyiia
(pa3BépHyTast U COKpamiéHHas), MOJIb, MOJIIpHAs Macca, MOJISIPHBIA O0BEM, YIIEPOJHBIN CKeleT, (PYyHKIMOHAIbHAS TpYIIIa,
paguKai, U30MEpUs, U30MEPHI, TOMOJOTHUECKUN PsALl, TOMOJIOTH, YIVIEBOAOPOABI, KUCIOPOA U a30TCOAEPIKALLUE COCIAUHEHMUS,
MOHOMEp, TMOJMMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHHS); TEOPUHM M 3aKOHbI (TEOpHUS CTPOEHUs
opranuveckux BeuiectB A. M. ByTiepoBa, 3aK0OH COXpaHEHHUsI MACChl BEILIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SA3bIK XUMUU;
MUPOBO33PEHYECKNE 3HAHHUA, JIEKANME B OCHOBE ITOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XHMHMYECKHX SIBJICHUH,
(dakTosOrnyecKue CBEACHHMS O CBOMCTBAX, COCTaBe, MOJIYYEHHH M OE30MaCHOM MCIIOJIb30BAHUM BAKHEHIIMX OPraHUYECKUX
BEILIECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKA,

- c(hopMUPOBAHHOCTh YMEHUMN BBISBIATH XAPAKTEPHBIE NMPU3HAKKA TOHITHI, yCTaHABIMBATh MX B3aMMOCBS3b, MCIOJb30BATh
COOTBETCTBYIOIIUE MOHATHUSA IPY ONTMCAHUH COCTABA, CTPOCHUS U NIPEBPALICHUN OPTAHUYECKUX COEAUHEHN;

- c(OPMHUPOBAHHOCTh YMEHHM HCHOJB30BaTh XMMHUYECKYI0 CHMBOJIMKY MJII COCTaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BépHYTOH, COKpaméHHON) (HOPMYJT OpPraHWYECKUX BEIIECTB M YPABHCHMM XMMHUYECKHX PEaKIHMi, M3rOTaBIMBATh MOJEIH
MOJIEKYJI OPTaHUYECKUX BELIECTB JIJIS MIUTIOCTPALMKA UX XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

- c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIMBATH NPUHAIIIEKHOCTh U3YUEHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBY U CTPOCHUIO
K ONpeAeNéHHOMY  KJacCy/Tpynme COeAMHEHUH  (YIJIEBOAOPOIBI, KHUCIOPOJ M a30TCOJEpKallie  COEIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS), JaBaTh UM Ha3BaHUs 1Mo cuctematudeckoit HomeHkiaatype (IUPAC), a Takxe mpuBOAUTH
TPUBHAJIbHBIC HA3BaHUs OTAEIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOMUIIEH, alleTHUIICH, STUJICHTJINKOIIb, TIUIEpUH, (PEeHOI,



dbopManbaerua, aneTanbIeru, MypaBbHHAsI KHCIOTA, YKCYCHasl KUCIOTa, OJIEMHOBAsI KUCJIOTa, CTEapUHOBAsl KUCJIOTA, IITI0K03a,
bpyKTO3a, Kpaxmai, eJUTI0JI03a, TIUIIH);

- c(hopMUPOBAaHHOCTHh YMEHHUS ONPEIEISATh BUJIbI XUMUUECKON CBSI3U B OPTaHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIE);

- c(hopMUPOBAaHHOCTh yMEHHUS TPUMEHSTH IOJIOKEHUS TEOPUU CTpOeHUs opraHumdeckux BemiecTB A. M. Byrtneposa s
O0OBSACHEHHS 3aBUCHUMOCTHU CBOMCTB BEILIECTB OT MX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHHS MAcChl BEILIECTB;

- c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PUBNYECKUE M XHUMHUYECKHE CBOMCTBA THUIHUYHBIX
Mpe/ICTAaBUTENCH Pa3TUYHBIX KJIACCOB OPraHMYEeCKUX BEIIECTB (METaH, 3TaH, STWUJICH, MPOMHIIEH, aleTHiieH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH30J, METaHOJ, ATAHOJ, STUJICHTIUKOJb, INIHIEPUH, (EHOII, aleTalbJIeru, MypaBbUHAsI M YKCyCHas
KHUCJIOTBI, TJIFOKO3a, KpaxMmall, IeJUII0JI03a, aMUHOYKCYCHasi KHCIIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXJIYy HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUH C UCIOJIB30BAHUEM CTPYKTYPHBIX (POPMYT;

- ¢(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKHU YIJIEBOJAOPOAHOTO ChIphs (HEDTh, NPUPOIHBIN ra3, yrojihb), CocoObl
UX MepepadOTKU U MPAKTUYECKOE IPUMEHEHHUE MPOIYKTOB MEpEpabOTKH;

- ¢c(OpMUPOBAaHHOCTh YMEHUI MPOBOJUTH BBIYUCICHUS IO XUMUYECKUM YpPaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BELIECTBA WJIM MPOJIYKTa PEAaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB
peaKkinn);

- ¢(hOpMUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOr'O MO3HAHMS, UCIIOIb3YEMBIX B XUMHH
MpU U3YYEHUU BEIIECTB M XUMUYECKUX SBJICHHUM (HAONIOJCHHE, U3MEPEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIH30BAThH
CUCTEMHbIE XUMUYECKHUE 3HAHUS JJIsl IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

- c(hOpMUPOBAHHOCTh YMEHUI COONIOAATHh MpaBUiia MOJb30BAHMS XMMUYECKOM MOCYAOM M J1abOpaTOpHBIM 00OPYJOBAHUEM, a
TaK)Ke MpaBuiia OOpallleHHs] C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSMH MO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTIBITOB;

- c(hOpMUPOBAHHOCTh YMEHUH MUIAHUPOBATH M BBIMOJHITH XUMUYECKHH SKCIIEPUMEHT (TIPEBpAIIEHUs OPTaHUYECKUX BEIIECTB
MIpY HarpeBaHUU, MOJyYEHHE dTUJICHA U U3YUYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHMYECKUX BEIECTB, AeHATypalus
OCJIKOB MpU HArpEeBaHUH, LIBETHBIC PEaKIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIaMH TEXHUKH OE€30MACHOCTU MpU OOpaIeHUU C
BEIIIECTBAMH U J1aOOpaTOpPHBIM 000PYIOBAaHMEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (GopMe 3ammcu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIINN U (POPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIhTATOB;

- ¢(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIU3UPOBATh XMMHUYECKYI0 MH(POPMAIIHUIO, TTOJIYyYaeMYI0 M3 Pa3HbIX MCTOYHUKOB
(cpenctBa MaccoBoit uadopmaiuu, MHTEpHET U IpyTHX);



- chOpMHUPOBAHHOCTh yYMEHUW COOJIIOMATh TPABWJIA DKOJOTHYECKH IEJeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOU
NEATEIIbHOCTH B IEJSAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPY’KAIOIIEH MPUPOJHOU CpPeJlbl, 0OCO3HABATh OMACHOCTh BO3ACHCTBHS
Ha >KMBBIE OPTaHU3MBbI OMPENEIEHHBIX OPraHMYECKUX BEUIECTB, MOHUMAas cmbich mokazarens [IJIK, mosicHsaTe Ha mpumepax
CIOCOOBI YMEHBIIIEHUS U MTPEIOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTraHU3M YelIOBEKa,
- JJ1s1 OOy4Yarolmuxcs ¢ OTPAaHMYCHHBIMU BO3MOXHOCTSMH 370POBbS: YMEHUE MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX

METOAaxX IMMO3HaHuA BEIICCTB U XUMHUNYCCKHUX HBJICHHfI;

- JUISL CTIETIBIX M CTA00BUISIIMX OO0YyUaIOIUXCsA: YMEHHE HCIIONb30BaTh pelibepHO-ToueuHyI0 cucteMy obo3zHaudenuit JI. bpaiins

JUTS 3aMHCH XUMUYECKUX (popMyI.

Temarnueckoe NJIAHUPOBAHUE.

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo 4acoB

Ne n/m duekTpoHHbIE (LN (POBbLIE)
— Beero Kontpoabubie IlpakTnueckue p $p
paGOTI)I paGOTI)I OﬁpaSOBaTeJILHbIe pecCypcehl
Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
IIpeamer opranndeckoit xumuu. Teopus
11 CTPOEHHS OPTaHNYECKUX COCIUHEHUN A. 3 http://school-collection.edu.ru
M. bytneposa
Wroro mo pazneny 3
Pasnea 2. Yraesogopoasl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — aJIKaHBI 2 http://school-collection.edu.ru/
HenpenenbHble yrieBoJOpOIbI: AJIKEHBI, .
2.2 pe Y HOPOA 6 1 http://school-collection.edu.ru/
aJIKaJIMEHBbI, AIKUHBI
2.3 ApoMaTn4ecKue yriieBoa0pOIbl 2 http://school-collection.edu.ru/
[TpupoHbIE UCTOUHUKH YTIEBOIOPOAOB U .
2.4 Pupoz yE HOPOX 3 1 http://school-collection.edu.ru/
uX rnepepadoTka
Hroro no pazneny 13



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Pa3pnen 3. Kuciiopoacoaep:xaniue opranniecKkue coeTUHEeHNs

3.1 Cruptel. deron 3 http://school-collection.edu.ru/
Anpnerunsl. KapOoHOBBIE KHCIIOTEL. .
3.2 ACTHA P 7 http://school-collection.edu.ru/
CrnoxHuble 3¢upbl
3.3 VYriaeBoasl 3 http://school-collection.edu.ru/
Wroro mo pazneny 13
Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus
4.1 ‘ Awmunbl. AMUHOKHACIOTEL. beku 3 http://school-collection.edu.ru/
Uroro no pazneny 3
Pa3pnen S. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2 http://school-collection.edu.ru/
Uroro no pazueny 2
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KajengapHo-teMaTuueckoe miaHuposanue. Xumus 10 kjace.

Ne KonmuectBo yacon
n/n Tema ypoxa Beero  KontponbHele | IpakTuueckue Hara SLOP
paboThI paboThI
1. TeopeTudeckue 0CHOBBI Opranuveckoi xumuu (3 )
1 [Ipenmer opraHnyecKoil XuMuH, €€ BO3HUKHOBEHHE, 1 0 0 http://school-
pa3BUTHE U 3HAYCHUE collection.edu.ru/
2 Teopus CTpOEHUST OPraHUYECKUX COSAUHEHUI A. M. 1 0 0 http://school-
byTtneposa, €€ OCHOBHBIE ITOJIOKEHUS collection.edu.ru/
[Ipencrasienne o Kaccu(PUKAITIT OPraHUICCKIX htto://school-
3 semecTs. HomenknaTypa (cucremariueckas) u 1 0 0 L
H ypa ( ) collection.edu.ru/
TPUBHABHBIC HA3BAHUSI OPTAHUYECKUX BEIIECTB
2. Yraesoaopoasl (13 4)
. http://school-
4 AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKHH P 1 0 0 .
collection.edu.ru/
5 MeraH 1 3TaH — IpoCTEHINe TpeCTaBUTEIH 1 0 0 http://school-
AJIIKaHOB collection.edu.ru/
. http://school-
6 AJIKeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 ;
collection.edu.ru/
7 DTUJICH U TPOIMUICH — MPOCTEHIIINE PeICTaBUTENN 1
QIIKCHOB
8 IpakTuyeckas padora Ne 1. «[lomyueHne rTunena 1 0 1 http://school-
Y U3y4YEHHUE Er0 CBOMCTB) collection.edu.ru/
9 Anxanuensl. byraauen-1,3 u metunOyraauen-1,3. 1 0 0 http://school-
[TonyueHnne CHHTETUYECKOTO KayuyKa U PE3UHBI collection.edu.ru/
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, :
. .. http://school-
10 TOMOJIOTHYECKHMH Psijl. ANIETHIIEH — IPOCTEMIIHIA 1 0 0

npeaACTaBUTCIIb AJIKUHOB

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-

11 B 7 1 0 0 ;
BIYMCIICHHS 110 YPAaBHEHHIO XUMHUYECKON PEaKLIuU collection.edu.ru/
http://school-
12 ApeHbl: 6eH3011 U TOIy0J. TOKCUYHOCTh apEHOB 1 0 0 .
collection.edu.ru/
13 ['eHeTrueckas cBsI3b YIIeBOJOPOIOB, 1 0 0 http://school-
MPUHAICKAIINX K PA3JIMYHBIM KJIaccam collection.edu.ru/
IIpupoHBIE UICTOYHUKH YIVIEBOIOPOAOB: IIPUPOIHBIN http://school
14 ra3s M MOIMyTHbIE HEQYTIHBIE Ta3bl, HEPTh U IPOLYKTHI 1 0 0 7SCRO0
.. ’ collection.edu.ru/
e€ mepepaboTKu
[IpupoiHBIE UICTOYHUKH YIVIEBOIOPOAOB: IPUPOIHBIN http://school
15 ra3 M IOIMYTHbIE HEMTIHBIE Ta3bl, HEPTh U IPOLYKTHI 1 0 0 e
. ’ Y collection.edu.ru/
e€ mepepaboTKu
16 KonTpoabnas padora Ne 1 no pazneny 1 1 0 http://school-
«¥YT/1eBOA0POALI» collection.edu.ru/
3. Kucaopoacoaep:kamniue oprannieckue coequnenns (13 1)
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: METAHOI U 1 0 0 http://school-
aTaHoj. BoxopoaHas cBs3b collection.edu.ru/
18 MHOroaToMHbI€ CIIUPTHI: STUIEHTITUKOIb U 1 0 0 http://school-
TIULEPUH collection.edu.ru/
19 deHoI: CTpOoEHHE MOJIEKYIIBl, PU3HYECKUE U 1 0 0 http://school-
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE collection.edu.ru/
20 Anpaeruapl: GopMabICTHI U alleTaIbICT U/, 1 0 0 http://school-
Aneron collection.edu.ru/
21 OnHOOCHOBHBIE ITpe/IeNIbHbIE KAPOOHOBBIE KUCIIOTHI: 1 0 0 http://school-
MypaBbUHas U YKCyCHas collection.edu.ru/
29 IIpakTnyeckas padora Ne 2. «CBoiicTBa pacTBOpa 1 0 1 http://school-
YKCYCHOM KHCIIOTBI» collection.edu.ru/
23 CreaprHOBas U OJICHHOBASI KUCIIOTHI, KaK 1 0 0 http://school-
MIPEJCTABUTENN BBICHIMX KAPOOHOBBIX KHCIOT collection.edu.ru/
o4 MBbli1a Kak CoM BBICHINX KapOOHOBBIX KUCIIOT, UX 1 0 0 http://school-
MOIOIIIEE JCHCTBHE collection.edu.ru/
o5 CrnoxHble 3()UPHI KaK MPON3BOAHBIE KaPOOHOBBIX 1 0 0 http://school-

KHCIOT. [ Mapoan3 CIOKHBIX 3(hUPOB

collection.edu.ru/
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26 XKupbr: ruapou3, IpuMeHeHHEe, ONOIOTHYECKAs 1 0 0 http://school-
pOJIb KUPOB collection.edu.ru/
27 YraeBojpl: cocTaB, Kiaccudukanus. Baxueime 1 0 0 http://school-
MPECTaBUTENHN: TIIOK03a, (PPyKTO3a, caxaposa collection.edu.ru/
28 KpaxmaJt v [euIoI03a Kak IPUPOIHbIE MOJTUMEPDI 1 0 0 http:/fschiool-
P H PHPOA fIMEp collection.edu.ru/
KonTtpouabnas pa6ora Ne 2 no pazneny htto://school
29 «Kuciaopoaconep:kamue oprannyeckue 1 1 0 SCNO0%
collection.edu.ru/
coeTHHEHMSD»
4. A3oTcoaeprkaiime opranHudeckue coequHeHus (3 1)
http://school-
30 AMUHBI: METUJIAMUH U aHUJIHH 1 0 0 :
collection.edu.ru/
31 AMMHOKHCIIOTBI KaK aM(OTEPHbBIC OPraHMYECKUE 1 0 0 http://school-
COCIMHEHUS, X OMOoJIornYeckoe 3HaueHue. [lentu bt collection.edu.ru/
32 Benku kak mpupoIHbIE BEBICOKOMOJICKYIISIPHBIC 1 0 0 http://school-
COCIMHEHMS collection.edu.ru/
5. BeicokomouiekyasipHbie coequHeHHus (2 1)
33 OCHOBHBIE TOHATHSI XUMHH BBICOKOMOJIEKYJIIPHBIX 1 0 0 http://school-
COCIMHEHU I collection.edu.ru/
34 OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYJIIPHBIX 1 0 0 http://school-

coennHeHui. [macTtmaccsl, kay4yku, BOJIOKHA

collection.edu.ru/

O0mee KOJHYECTBO 4aCOB 110 IPpOrpaMmme 34 2 2
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