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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XMMHM Ha YpOBHE CpeHEro odIero oopa3zoBanus pazpadorana Ha ocHoBe DenepaibHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit @enepauun», TpebOBaHUN K pe3ylbTaTaM OcCBOeHHUs (eaepaibHO 00pa30BaTENbHON MPOrpaMMbl CPEAHETO OOIEero
obpazoBanus (POIl COO), mpexacrabineHHbXx B DemepanbHOM TOCyAapcTBEHHOM oOpazoBarenbHOM cTanaapre COO, c¢ yuérom Konuenuun
npenoAaBaHus y4eOHOro nmpeameTa « XuMus» B 00pa3oBaTeabHbIX opranuszanusax Poccuiickoii deaepanuu, peanu3yonux OCHOBHbIE 00pa3oBaTeIbHbIe
IPOrpaMMbl, 1 OCHOBHBIX MNojoxkeHu «Ctpaterun pa3Butusi Bocnutanus B Poccuiickoit denepaunu Ha nepuoxa no 2025 roma» (Pacnopsixenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIX0JI0B K pa3pabOTKe MPOrpaMMBbl [0 XUMHHU, K ONPEEICHUIO O0Iell cTpaTerui 00y4eHus, BOCHUTAHUS M Pa3BUTHs 0OYdYaIOIIMXCS
cpenctBamu ydeOHoro mnpeamera «Xumus» g 10-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KoHIeNTyaidbHbIe mojoxkenus PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJieH, CoAepKaHUsl, pe3yIbTaTOB 00y4YeHHs U TPeOOBaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHuE, IOJIYy4aeMOE€ BBIIYCKHMKaMH O00I1€00pa30BaTebHONM OpraHM3aliM, SBJSETCS HEOThEMIIEMOM YacThlO HX
oOpazoBaHHocTU. OHO CIYKUT 3aBEPIIAIONIUM ATAllOM pealu3aliil Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOT0 00pa3oBaHWs. DTH LIEHHOCTH KAaCAIOTCS MO3HAHHS 3aKOHOB NPHPOJBI, (POPMHUPOBAHUS MHPOBO33PEHUS M OOIIEH
KYJIbTYpbl YelOBEKa, a TaKKe OSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBbIO W MPUPOAHON cpene. Peanm3yercs Xumudeckoe
o0Opa3oBaHue 00YJarOIUXCsl Ha YPOBHE CPETHETr0 00Iero 00pa3oBaHus CPEeICTBAMH YIEOHOTO ITpeIMeTa « X UMHSI», COJEPKAHNE U TOCTPOSHUE KOTOPOTO
OTpeZieNieHbl B IMPOTrpaMMe M0 XUMUH ¢ YYETOM CHeIM(PUKU HAYKH XUMUH, €€ 3HaYCHHs B TO3HAHUH MPHUPOJBI U B MaTePUAIbHOM KU3HU OOIIECTBa, a
TaKke ¢ y4€ToM OOLIUX ILeJeH U MPUHIIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeAaHero obmiero oopasoBanus B Poccuiickoii
®enepanuu.

XHMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UI'PAeT 0COOYIO pOJib B COBPEMEHHOMN IIMBWIIM3ALMM, B CO3/IaHUU HOBOI 0a3bl MaTepuaibHOU
KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ] B (JOPMHPOBAHNE PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, B CO3/IaHHE LIEJIOCTHOTO MPEAICTaBIEHUS 00 OKpYKaroIeM
MHUpPE KaK O €IUHCTBE IMPUPOJIbI M YEJIOBEKa, KOTOPoe (POPMHUPYETCS] B XMMUU HAa OCHOBE IMOHMMAaHMsI BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEro MUpa,
OCO3HAHMSI B3aUMOCBSI3U MEXKJly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU 00JIACTSIMU PUMEHEHUSI.

TecHo B3aMMOAEHUCTBYS C IPYTUMH €CTECTBEHHBIMHM HayKaMU, XUMUS CTalla HEOTHEMJIEMOM YaCThl0 MUPOBOI KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM
YCIIEIIHOTO TPYAA U JKU3HU KaxJ10ro wieHa oduiectBa. CoBpeMeHHasi XUMHsI KaK HayKa CO3HMIaTellbHas, Kak HayKa BBICOKHX TeXHOJIOTUH HaIlpaBiieHa Ha
peteHue riao0aabHbIX TPOOIEM YCTOMUYUBOTO PA3BUTHS YETTOBEYECTBA — CHIPhEBOM, YDHEPTETUIECKOH, MUIIIEBOM, YKOJIOTHUECKOM O€30MaCHOCTH U OXPaHBI
3/10pPOBBS.

B cootBercTBUU ¢ 00MIMMYU LENSIMM U IPUHLIMIIAMHU CpeHEro obiiero oOpa3oBaHus coiepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi
YPOBEHb H3YYEHUS) OPUEHTHPOBAHO INPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYalOLIMXCs, HEOOXOOUMYIO UM JJs BBIPaOOTKH
MHUPOBO33PEHYECKUX OPHEHTHUPOB, YCHEIIHOTO BKJIIOUEHHUS B JKU3Hb COLMYMA, MPOJOJKEHHS 0Opa3oBaHMs B Pa3IMUHBIX OOJACTIX, HE CBA3AHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocrapnsitolmiuMu npeaMera «XuMHs» SBISAIOTCA 0a30Bble Kypchl — «Opranuueckas xumusi» u «OO01as u HeopraHuyeckass XMMHs», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHHsI KOTOPBIX SIBIISIIOTCS. OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHHUM M0 HEOPTaHMUYECKOW XMMHUU (C BKIIOUEHUEM 3HAHUHN U3 00IIei
XUMHH) U Opranndeckoil xumuu. @opmMupoBaHue TaHHON CUCTEMbI 3HaHUMN MPU U3YYEHUU MpeMeTa 00eceunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO
MHOTr000pa3usi BEIIeCTB Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanus KypcoB — «Oprannyeckast Xumus» 1 «O0111as 1 HeopraHudeckas XuMusi» chopMrupoBaHa B MporpaMme 1o XMMHUH Ha OCHOBE
CHUCTEMHOI'0 TOJX0/Ja K M3y4YeHHI0 y4yeOHOro MaTepuala M OOYCIIOBJIEHA HCTOPHYECKHM OOOCHOBAaHHBIM PpA3BUTHEM 3HAHUN Ha OIpeaesEHHBIX



TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKON XMMHMH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOCHHUS OPraHMYECKUX
COCMHEHUH, a TAaK)Ke Ha YPOBHE CTEPEOXUMHUECKUX M AJIEKTPOHHBIX IPEACTABICHUH O CTpoeHUH BelecTB. CBeieHus 00 M3y4aeMbIX B Kypce BEIIeCTBaxX
JIAI0TCA B Pa3BUTHM — OT YIJIEBOJOPOJIOB /10 CJIOXHBIX OMOJIOTMYECKU AKTUBHBIX COEIMHEHMH. B Kypce opraHn4eckod XMMMHU MOIYy4YarOT pa3BUTHE
copMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00111er0 00pa30BaHusl IepBOHAYAIbHbIC IPEACTABICHUS O XUMUUYECKON CBSI3H, KIIACCU(PUKAIIMOHHBIX TPU3HAKAX
BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMHUYECKON pEeaKLUH.

[To HOBBIM YIJIOM 3peHUs B IpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCS M3YUYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
TEOpPETUYECKUI MaTepuan U (pakTOIOrnYecKre CBEJCHUS O BEIIEeCTBaX U XMMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0mias 1 HeopraHudeckas
XUMHS» O0YYarOIUMCs TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IMEPUOIUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOJO0JIOTMUYECKHX
NO3ULIMH, I1y0Xke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIMM 3TOro 3aK0Ha — OT 00001aroIel 10 0OBACHSIOIEH U IPOrHO3UPYIOLIEH.

EnvHasg cucremMa 3HaHUM O BaKHEHIIMX BEIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX M IPHUMEHEHUH, a TAKXKE O XMMHUUYECKUX PEAKLUAX, UX
CYILIHOCTU U 3aKOHOMEPHOCTSX NMpOTEeKaHMs aomnojiHseTcs B Kypcax 10 u 11 kiaccoB anemMeHTaMu coaepKaHMsl, UMEIOIMMU KYJIbTYPOJIOIHUECKUM 1
IPUKJIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT OHUMAHUIO B3aUMOCBSA3M XUMUU C JIPYTUMHU HayKaMHU, pacKpbIBAlOT €€ posib B [I03HABATEIBHON U
IIPAKTUYECKOHN 1EATEIbHOCTH YEJI0BEKA, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MIPAKTUYECKUX IPHUII0KEHUN
XMMHUHU, TOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIECTBEHHO U JIMYHOCTHO 3HAYMMBIX ITPO0JIeMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIINBATh
UHPOPMALIMIO U MPUMEHATH €€ IS TOMOJHEHHs 3HAHUK, PELICHUs WHTEIUIEKTYAIbHBIX M AKCIEPUMEHTAIBHBIX UCCIEI0BATEIbCKUX 3a/1a4. B memom
coJiepKaHue yueOHOro npeamera « XMMHUs» JaHHOTO YPOBHS H3Y4EHUs] ODUEHTUPOBAHO HAa (JOPMUPOBaHHE Y 00yYaIOLIUXC MUPOBO33PEHUECKOM OCHOBBI
JUTs IOHUMaHuUs GUI0co()CKUX UeH, TAKUX KaK: MaTepHAIbHOE €JMHCTBO HEOPTaHMUECKOTO M OPTaHMYECKOT0 MHpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM M CTPOEHHEM, MTO3HABAEMOCTb MPHUPOAHBIX SIBICHUH MyTEM SKCIEPUMEHTAa U pelleHHUs MPOTUBOPEUMH MEXAY HOBBIMU (DaKTaMu U
TEOPETUUECKUMH TPEANOChUIKAMU, OCO3HAHHWE POJM XMMHUHU B PELIEHUHM 3KOJOTMYECKHX IMpoOJeM, a Takxke NMpolieM cOepekeHUs IHEPreTHUeCKUX
PECYPCOB, CBIPBS, CO3/IaHUS HOBBIX TEXHOJIOTUI ¥ MaTEPHUAIIOB.

B nane pemienust 3aja4 BOCIUTAHUS, Pa3BUTHS U COLMAIM3ALNUN OOYYAIOIIUXCS MPUHSATHIE IPOrpaMMON 1O XMMHH MOJIXOAbl K OMpENeIeHHI0
COJIepKaHUsl M TOCTPOEHHUS MpeaMeTa NpeaycMaTpuBaroT (POPMUPOBAHME YHHBEPCAJIBHBIX YUEOHBIX JEHCTBHMH, MMEIOMMX 0a30BO€ 3HAYECHUE I
pPa3IUYHBIX BUJOB JEATEIBHOCTH: pEIIeHHs MNpoOsieM, MOUCKa, aHaiu3a W oOpabOTKM HH(OpMalMH, HEOOXOJUMBIX JUIsl NMPUOOPETEHHS OIbITa
IIPAKTUYECKON M MCCIIEN0BATENBCKON NEATENBHOCTH, 3aHUMAIOIEN Ba)KHOE MECTO B TIO3HAHUM XUMUH.

B npaktuke npenojgaBaHusi XMMHUUM KaK Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHHUs, TaK U Ha YpPOBHE CpeIHEro obiiero oOpa3zoBaHUs, NMpU
OIIPEZCIICHUN COJIEP/KATENbHON XapaKTEPUCTUKU LEJIel U3YYeHHs IIPEAMETa HAlpPaBICHUEM MEPBOCTENIEHHON 3HAYMMOCTU TPAJWLUOHHO MPHU3HAETCS
(dopMUpOBaHHE OCHOB XMMHUYECKOW HAayKH KakK OO0JIACTH COBPEMEHHOT'O €CTECTBO3HAHHUSA, MPAKTHYECKOM IESTeNbHOCTH YEeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBON KyJlbTypbl. C METOAMYECKOW TOYKM 3PEHUs TAKOW MOAXOJA K ONPEIEICHUIO LeJIel M3y4eHMs IpeaMeTa SIBISETCS BIIOJIHE
OTpaBJaHHBIM.

CornacHo TaHHOH TOUYKE 3peHMS TTIABHBIMU LIETSIMH U3YyUeHUs npenMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) siBisiroTest:
dbopMUpOBaHUE CHCTEMbl XMMHUYECKMX 3HAHUN KaK Ba)KHEWIIEH COCTaBIAIOIIEH €CTeCTBEHHO-HAyYHOW KapTHHBI MHpAa, B OCHOBE KOTOPOW JIexkKaT
KJIFOUEBbIE MOHATHSA, (QyH/IaMEHTaIbHbIE 3aKOHbI M TEOPUU XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U TIOHUMAaHME CYLTHOCTH JOCTYITHBIX 0000IIeHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

(dbopMHpOBaHUE U Pa3BUTHE MPEICTABICHUHN O HAYYHBIX METOAX [MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLIU, HEOOXOAUMBIX JUIsl TPUOOPETEHUS YMEHH
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUUECKHX SIBJICHUM, UMEIOLIUX MECTO B IPUPOJIE, B IPAKTHUUECKOM U MOBCEAHEBHOMN )KU3HHU;



pa3BUTHE yYMEHUH U CHOCOOOB AESITEIHLHOCTH, CBSI3AHHBIX C HAOMIOJCHHEM U OOBSCHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COOJIOJCHHUEM IpPaBHII
0€301acHOT0 0OpaIIEeHUs C BEIIECTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapakTepUCTHKA LIeJiel U 3a7ad U3ydyeHus IpeaMeTa B IporpaMMe 1Mo XUMUU YTOUYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CHCTEME CpeHero obmiero oopazoBanus. CeroaHsi B MperogaBaHUd XUMHUH B OOJIBIIECH CTEeNeHN OTaaéTcs
IPEIIOYTeHUE MPAKTHUECKON KOMIIOHEHTE COJIep)KaHusi OOy4YeHHs, OPHEHTHPOBAHHON Ha TOJATrOTOBKY BBIYCKHUKA 00I11e00pa3oBaTeIbHOM
OpTraHMU3aINH, BIAJCIONIET0 He HAOOPOM 3HAHMA, a () YHKIIMOHATLHOW IPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMU aKTUBHOTO MOTYUYCHHSI 3HAHUNA U
NPUMEHEHHUS UX B PEAIbHOM >KU3HH ISl pEIICHUS TPAKTUYECKHUX 3a/1au.

B ¢Bsi3u ¢ 3TUM TIpH M3YYCHHUH TTpeIMeTa « XUMUsD» TOMUHHUPYIOIIEe 3HAUCHUE MPUOOPETAOT TAKKE LIEIH U 33J[a4H, KaK:

ajanTtanus o0y4arommxcs K yCIOBUSM JUHAMHYHO Pa3BUBAIOIIErOCs MHpA, (POPMUPOBAHHE MHTEJUIEKTYAlIbHO PA3BUTON JUYHOCTH, TOTOBOU K
€caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHSITHIO T'PAMOTHBIX PEIICHWH B KOHKPETHBIX JKM3HEHHBIX CHUTYalHsX, CBA3aHHBIX C
BEIICCTBAMH U UX IIPUMEHCHHEM;

dbopMupoBaHre Yy 00Y4arOIIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMH), UMEIONINX YHUBEPCAIbHOE 3HAYEHHUE JI Pa3UYHBIX BUIOB
NESATSIIbHOCTH: PEIICHUs Mpo0JieM, TIOUCKa, aHam3a U 00paboTKKM MH(pOpPMAINU, HEOOXOIUMBIX I IPUOOPETEHUS OIBITA ACSITEILHOCTH, KOTOpas
3aHMMAaEeT Ba)KHOE MECTO B MTO3HAHUU XUMUH, a TAKXKE JJIS1 OLIEHKH C TMO3ULIUN KOJOTHYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKHX
IPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOTHYIO CPELY;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0y4arommxcs: CIHOCOOHOCTH CaMOCTOSITEIBHO
pUOOpPETaTh HOBBIC 3HAHUS 110 XMMHU B COOTBETCTBHH C JKM3HCHHBIMU MOTPEOHOCTSMH, HCIIOJIB30BATh COBPEMEHHBIC WH(OPMAIIMOHHBIC TEXHOJIOTUU
JUISI TIOMCKA U aHaln3a y4eOHON ¥ Hay4YHO-TIOMYJIAPHOM HH(OPMALIUYA XUMUUYECKOTO COCPKAHUS;

dbopMUpOBaHHE W PA3BUTHE Y OOYUYAIOMIUXCSI ACCOIMATHBHOIO W JIOTHYECKOTO MBIINUICHUS, HAOIOIaTeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH,
KOTOpBIE 0COOCHHO HEOOXOMMBI, B YaCTHOCTH, MPHU TIAHUPOBAHHUH U TPOBEACHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHUE Yy 00yJarOmuXcsl yOeKIEHHOCTH B TYMAHHCTUYCCKOW HAIIPABICHHOCTH XUMUH, €€ BAKHOW POJIM B PEIICHUH TII00ATBHBIX MPOOIIeM
paIMOHATBHOTO MPUPOAOIOIB30BAHUS, TONOTHEHHUS YHEPTETUUECKUX PECYPCOB U COXPAHEHHUS MPHUPOJHOTO PABHOBECUS, OCO3HAHHS HEOOXOIMMOCTH
OepeKHOTO OTHOIICHHSI K TIPUPOJIE 1 CBOEMY 3JIOPOBBIO, a TAK)KE IPUOOPETCHHSI ONBITA UCIIOJIL30BAHUS MTOYUYSHHBIX 3HAHUH JIJTST IPUHSATHS TPaAMOTHBIX
pelIeHui B CUTYaIUsX, CBA3AHHBIX C XUMHUYECKUMH SBICHUSMHU.

B yuebHOM miaHe cpemHero o0mero oopa3oBaHus MpeaMeT «XuMHuss» 0a30BOTO YPOBHS BXOIMT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-
HAyYHBIC TTPEIMETHI».

OO6riee uncio YacoB, OTBEACHHBIX I U3yUEHUsI XUMUH, HAa 0a30BOM YPOBHE CpeIHET0 00111ero oOpazoBanusi, coctapisieT 68 yacoB: B 10 kimacce —
34 yaca (1 gac B Hezmeno), B 11 kimacce — 34 yaca (1 yac B Heneno).

COAEPXAHUE OBYUYEHUS
10 KJIACC
OPI'AHUYECKAS XUMMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH
[Ipenmer OpraHUYECKON XUMUH: eé BO3HUKHOBEHHUE, pa3BuUTHE u 3HaUEHUE

B MMOJyYE€HUW HOBBIX BEIIECTB U MaTepuaioB. Teopusi CTpoeHHs opraHu4ecKkux coenuHnennii A. M. bytiieposa, e€ ocHOBHBIE moN0KeHHSI. CTPYKTYpHBIE
dbopMyIbl OpraHudeckux BeriecTB. ['oMonorus, nzomepus. XuMudeckas CBsI3b B OPraHUYECKUX COCTUHEHUSIX — OJJUHAPHBIE U KPATHBIC CBS3H.



[IpencraBinenne o kiaccUpUKaLUKU OpraHWYecKuX BemiecTB. HoMmeHkiaTypa OpraHMYecKUX COEIMHEHUM (CUCTeMaThyecKas) U TpHUBHAJIbHBIC
Ha3BaHUs BAXKHEUILIUX MPEJICTABUTEIIEH KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIIEHUN: 03HAKOMIIEHHE C 00pa3liaMyu OpraHM4eCKUX BEUIeCTB U MaTepuaJaMH Ha UX
OCHOBE, MOJICTTUPOBAHUE MOJICKYJI OPraHMYECKUX BEIIECTB, HAOIIOACHUE M OMHUCAHWE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUI0 OPTaHUYCCKUX
BEIIECTB [IPU HarpeBaHuUH (IUIaBJIeHUE, OOYTIIMBAHKUE U TOPEHHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKU psif. MeTaH U 3TaH — MpOoCTeiIINe MPeICTaBUTENH alIKaHOB: (pU3MUecKre U XUMHUYECKHe CBONCTBA
(peakiuu 3aMeIleHUs U TOPEHHs ), HAXOK/JIEHUE B IPUPO/IE, MOTYyUYECHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKHUM psifl. DTUIIEH U MPOIUJIEH — MPOCTEHIINe MPEACTaBUTEIN AIKEHOB: (PU3NYECKHE U XUMUYECKUE
CBOICTBa (peakiuy TuAPUPOBAHUS, TAIOTEHUPOBAHNS, THPATALUN, OKHCICHUS U MMOJIMMEPHU3aLlUN ), TOJIy4eHUE U IIPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEHIIME XWMUYECKHE CBOMCTBa (peakuus mnoiumepusanuu). [lomydenue
CUHTETUYECKOI0 KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHYECKUM psAll. ALETUIIEH — MPOCTEHUINNA MPEACTaBUTEIh AJIKWHOB: COCTaB, CTPOCHHE,
dusnyeckre 1 XuMHUYEeCKHe CBOMCTBA (peakluy THAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATAIIMH, TOPEHUS ), TOJTyYSHHE U TPUMEHEHUE.

Apenbl. ben3on: cocraB, cTpoeHue, (pU3MYECKHE W XHMHUYECKHE CBOWCTBA (pEaKIMHM TaJIOTCHUPOBAHWS W HUTPOBAHUS), MOJIy4CHUE W
npuMmeHnenue. Tonyon: cocmas, cmpoenue, ¢husuyeckue U XumuyecKue Cceolucmea (peakyuu 2al02eHUpO8aHUs U HUMPOBAHUS), NOJYYeHUe U
npumenenue. TOKCUIHOCTH apeHOB. [ 'eHeThuecKas CBs3b MEXKIY YriIeBOAOPOAAMH, MPUHAJICKAIIUMHU K PAa3JIMUYHBIM KJIACCaM.

[TpupoaHble UCTOYHUKHU YriaeBOAOpoAoB. [Ipupoauslii ra3 u nomyTHble HedTsHBIE ra3bl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepadoTKu
He(THU: MePETOHKa, KPEKUHT (TEPMHUYECKUHN, KATATUTHICCKHI ), TUpoiu3. [IpoaykTsl mepepaboTku He(hTH, UX TPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.
KaMeHHBI# yroib 1 MPOayKTHI €ro nepepadboTKu.

DKCIepUMEHTaIbHbIE METO/Ibl M3YUYEHHS BEIIECTB U UX MPEBPAIICHHI: 0O3HAKOMJIEHUE ¢ 00pa3iamMu IIacTMacc, KaydyKoB U PE3UHBI, KOJUICKITUU
«Hed1b» 1 «Yromnb», MOAeTUpPOBaHUE MOJIEKYI YIIEBOJOPOIOB M TaIOT€HONPOU3BOIHBIX, TPOBEACHIE IPAKTUUECKON pabOThI: MOJyUYeHHE dTUJICHA U
M3yYEHHE €r0 CBOMCTB.

PacuérHble 3a/1a4uu.

Brruucnenust mo ypaBHEHUI0O XUMHUUYECKOW peakinu (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WU MPOAYKTA PEAKIIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIH MPOJTYKTOB PEAKIINN).

Kucsaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHBIE OTHOATOMHBIE CIIUPTHL. METaHOM W STAaHOM: CTpOoeHHUe, (PU3NUEeCKre U XUMUYECKHE CBOWCTBA (peaklMM ¢ aKTMBHBIMU MeETallJIaMH,
raJIOT€HOBOIOPOJIaMH, TOPEHHE ), MpUMEeHEHHE. BoopoaHbIe CBSA3M MEXKTy MOJIEKYJIaMU CITUPTOB. J[elicTBHME METaHOIa U ATAHOJIA Ha OPTaHU3M YeJIOBEKaA.

MHOroaTOMHBIE CIOUPTHL. DTHICHTIUKONb W TIUIEPUH: CTpOoeHHe, (pU3MUecKue W XMMHUYECKHE CBOWCTBA (B3aMMOJEUCTBHUE CO IIEIIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAsI PeaKkilisi HAa MHOTOATOMHBIE CTUPTHI). JlelicTBHE Ha OpraHu3M delioBeka. [[pumMeHenne rimiepruHa U dTHICHTITUKOJIS.

@DeHo: CTPOCHHE MOJIEKYIIBI, PU3NYECKUE U XUMHUECKHe CBOICcTBa. TokcuuHOCTh deHomna. [Ipumenenne denomna.

Anpaeruapl U kemownsl. DopMasbIeTH], alleTAIbACTH I CTPOCHHE, PU3NUECKHE M XMMHYECKUE CBOMCTBA (PEaKIIMKM OKUCIICHHS U BOCCTAHOBIICHHUSI,
KaueCTBEHHBIE PEAKIINH ), TIOTyYeHHE U TPUMEHEHHE.




OHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbiHAs U YKCYCHAsi KUCIIOTBL: CTPOCHHE, (PU3NUYECKHE U XUMUUYECKUE CBOMCTBA (CBOMCTBA,
o0mue Juis Kjlacca KUCIOT, peakuus dTepuuKalim), noidydeHue u npumeHenne. CteapuHoBas U OJEWHOBAs KUCIOTHI KaK MPEICTABUTENN BBICIINX
KapOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIEE AEHCTBHE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponu3 cinoxubeix 3¢upoB. Xupsl. ['maponus sxupoB. IlpuMeHenue >Kupos.
bronoruueckas poib )KUPOB.

YreBoabl: cocTaB, KiIacCU(pUKAILUS YIIEBOIOB (MOHO-, JU- U MOJMcaxapuabl). [JII0K03a — MpoCTEeHIHA MOHOCAXapul: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbl, (PU3HUECKHEe U XUMHUYECKUEe CBOMCTBaA (B3aumozelcTBue ¢ ruapokcuaom mMeau(ll), okucnenrne aMmmuadHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIIOKO3b), HAX0XKICHHE B IPUPOIE, IPUMEHEHHUE, Ononorundeckas poib. @otocuHTes. PpyKTO3a KaK H30MEpP TITFOKO3bI.

Kpaxmai 1 nesnono3a kak npupoasble nonumMepsl. CTpoeHne kpaxmaiia i Lesion03bl. u3ndeckne 1 XMMUYECKHe CBOMCTBA KpaxMaiia (THpoJin3,
Ka4eCTBEHHasl PEaKIMsl C HOJOM).

OKCIepUMEHTAIbHBIE METOJbl M3YUYEHMs] BEIIECTB M WX IPEBpAlllEHUM: MPOBEIECHUE, HAOIIOJEHUE M ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB:
TOpEeHUE CIUPTOB, KAUECTBEHHbIE PEaKI[MM OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHoIa okcuioM Meau(1l)), MHOroaTOMHBIX CIUPTOB (B3auMO/ieicTBUE
rnepuHa ¢ ruapokcuaom meau(ll)), anpaernoB (okucieHne aMMHadyHbIM pacTBOpoM okcuaa cepedpa(l) u rugpoxcugom menu(ll), B3aumoaeiicraue
KpaxMmajia ¢ H0JI0OM), IPOBEICHUE IPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneble 3a1aum.

Bbruucnenus no ypaBHEHMIO XMMHUECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BELIECTBA WIIM MPOAYKTA PEaKLUH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJIYKTOB pEaKLUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHuyecKkue coeanHeHus. dusnyeckre W XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpUMeEpe TIHUIMHA).
buonorndeckoe 3HaueHne aMuHOKUCIOT. [lenTumpt.

benkn kak mpupojHbIE BHICOKOMOJIEKYISIpHbIE coefauHeHus. [lepBuuHas, BTopuuYHas M TpeTUUHas CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa
0EIKOB: TUAPOIIN3, IEHATYpalHsl, KaUeCTBEHHbIE pEaKI[MK Ha OeNKH.

OKClepUMEHTAIbHbIE METO bl U3YUEHHUsI BEIIECTB M UX MPEBPAILIEHUI: Ha0JII0/IeHUE U OMMCAHNE IEMOHCTPAIIMOHHBIX OMBITOB: ACHATYpalus OEJIKOB
IpY HarpeBaHUU, LIBETHBIE PEAKIMH OEITKOB.

BbicokoMoieKy/JIsSIpHBIE COeIHHEHUS

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COECAMHEHHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUU, CPEIHSS
MoJieKysipHasi Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3aLUs U MOJIMKOH IEHCAITHSI.

OKcliepUMEHTaIbHbIE METOJIbl M3YYEHUs BELIECTB M UX NPEBpAllCHWH: 03HAKOMJIEHHE ¢ 00pas3liaMH NMPHPOJIHBIX U HUCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, Kay4yKOB.

MeXnpeaMeTHbIE CBS3U.

Peanuzarusi MeXNpeaMETHBIX CBSI3€M NMPH M3YYCHHH OpraHudeckod xumuu B 10 Kiacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHHWE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX ITOHATUH, TaK U MOHITUMN, SBJISIOLIMXCS CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01re ecTeCTBEHHO-HAY4YHbIE MOHSTHS: SIBJICHUE, HAYYHBIH (DaKT, THUMOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, KiIacCUu(PUKaIUs, epUOIUYHOCTb,
HaOJr0IeHNe, U3MEPEHNEe, IKCIIEPUMEHT, MOJICTUPOBaHHE.

®uznka: MaTepus, dHEpPrus, Macca, aToOM, DJIEKTPOH, MOJIEKYyJa, SHEPreTUYEeCKHil ypOBEHb, BEIIECTBO, TeJl0, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBa, (PU3MUYEeCcKre BETMUMHBI U €IUHUILIBI UX U3MEPEHUSI.




buonorus: knerka, opranusm, onochepa, oOMeH BEIIECTB B OpraHu3me, (HOTOCMHTE3, OMOTOTHYSCKY aKTHBHBIC BelIeCcTBa (OCIIKH, YTIEBOABI, KUPBI,
(dbepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC TOPOIBI, TIOJIE3HBIC UCKOTIAEMbIC, TOILUIUBO, PECYPCHI.

Texuonorus: MUIICBBIC TMPOAYKTBI, OCHOBbBI PAOMOHAJIBHOI'O0 IMHUTAHUSA, MOKOMIIUMEC CPCACTBA, JICKAPCTBCHHBLIC M KOCMCTHYCCKHUC IIPCIIApaThI,
MaTepHalbl U3 UICKYCCTBECHHBIX M CHHTCTUYCCKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMUH

XuMu4ecKui ayieMeHT. AToM. fIIpo aToma, U30TOoMNbl. DIEKTPOHHAs 000JI04Ka. DHEPreTUUECKUEe YPOBHH, IIOYPOBHU. ATOMHBIE OpOuUTAay, S-, pP-,
d- anemenTbl. OCOOCHHOCTH pacHpeie/iCHUs IEKTPOHOB 110 OPOUTAIISIM B aTOMaX AJIEMEHTOB HEPBBIX YETHIPEX MEPHOIOB. DICKTPOHHASI KOHDUTYpaLIUsI
aTOMOB.

[Tepuoanueckuii 3akoH u [lepuonnyeckas cucrema xumuueckux 31uemMeHToB J. 1. Menneneesa. Cesi3p nepuoanueckoro 3akona u Ilepuoanueckon
CUCTEMbl XUMHUEeCKUX 3eMeHTOB JI. 1. MenzaeneeBa ¢ cOBpeMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHS] CBOWCTB XMMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CJIOXKHBIX BELIECTB 10 IPyINaM U nepuojiaM. 3HaYeHUEe NepUOIUUECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMUYECKas CBsI3b. Buabl Xxumuueckoi cBsi3u (KOBaJIEHTHAs HEMOJIIpHAsl U MOJISIpHAs, MIOHHAs!, MeTaJlJIn4ecKast). MexaHu3Mbl
00pa30BaHUs KOBAJICHTHOM XUMHUYECKOW CBsA3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbI). BonoponHas cBsa3p. BaneHTHOCTb. DIEKTPOOTPULIATENBHOCTb.
Crenenp okucieHus. MIoHbl: KaTUOHBI U AaHUOHBI.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIIbI KPUCTAININYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

ITonsTHE O IUCIIEPCHBIX cucTeMax. ICTUHHBIE U KOJITIOUIHBIE PACTBOPBI. MaccoBas 101 BELIECTBA B PACTBOPE.

Knaccudpukanus HeopraHmdeckux coenvHeHuid. HoMeHkiaTypa HEOpraHMUYECKHWX BELECTB. |'eHeTudeckas CBSI3b HEOPraHWYECKUX BEILECTB,
IIPUHAUIEKANINX K Pa3IMYHbIM KJlaccaM.

Xumunyeckas peakuus. Kiaccupukanys XMMHUUECKUX peaklUii B HEOPraHWUYECKON U OpraHM4ecKod XUMHUU. 3aKOH COXPAaHEHHUs MacChl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALLECHUS DHEPIUU IIPU XUMUUYECKUX PEaKLIMX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTuMble peakiuu. XHUMHUYecKoe paBHOBecue. DakTOphl, BIUSIOLIUE HA
COCTOsAHME XUMHUYecKoro pasHoBecus. [Ipunnun Jle [larense.

OnexTpoauTnueckas aucconuanus. CuibHble U cialble 371eKTpoiauThl. Cpesja BOJHBIX PACTBOPOB BEIECTB: KUCIasl, HEUTpaabHas, eT0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKClepuMEHTAIbHbIE METObl M3YUYEHHUS BEIIECTB U UX MpEeBpallleHui: 1eMoHcTpanus Tadmui «lleproauueckast cucreMa XMMHYECKHUX AJIEMEHTOB
. N. Menneneesay, U3y4YECHHUE MOJEIIeH KPHUCTAJUIMYECKUX PELETOK, HabroaeHne
U OIMCaHUE JIEMOHCTPAIMOHHBIX U JIaOOPATOPHBIX OIBITOB (pa3fio’KeHHE MEPOKCUAA BOAOPOJA B MPUCYTCTBUM KaTajau3aTopa, ONpPENEIeHHUE CPeJbl
pPacTBOPOB BEILECTB C MOMOILBIO YHUBEPCAILHOTO UHMKATOPa, PEaKIIMd HOHHOTO OOMEHa), MPOBEJICHUE MPAKTUIECKOH paboThl «BinsHue pa3muuHbIX
(bakTOpOB Ha CKOPOCTh XUMHUECKON pEeaKIIUN».

PacuérHeble 3a1a4u.




Pacuétsl o ypaBHEHUAM XUMHUYECKUX PEAKIU, B TOM YHUCIIE TEPMOXUMHUUYECKUE PACUETHI, PACUETHI C UCIOJIB30BAHUEM MOHITUSA «MaccoBasi JA0Js
BEIIECTBAY.

Heopranuveckasi xumust

Hewmeranner. [Tonoxxenne HemeraioB B [lepuoauueckoii cucteMe XxumMuueckux siaemMeHnToB J[. M. MenzaeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
®dusnyecKue CBOMNCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAILIOB (Ha MpUMepe KUCIIOPo/ia, cepbl, pocdopa u yriaeposa).

XVWMUYECKUE CBOWCTBA BAKHEWINIUX HEMETaUIOB (TaJOreHOB, cephl, a3ora, ¢ocdopa, yriepoga U KPEeMHHUS) M HX COCIUHEHUU (OKCHIIOB,
KHCIJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN).

[IpuMeHeHne Ba)KHEUIIUX HEMETAUIOB U UX COCIUHEHUM.

Mertamibl. [Tonoxenne meramioB B [lepuoanyeckoit cucreme xumudeckux dnemeHToB 1. M. MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX
000s10uek aToMOB MeTauioB. O0mHMe hu3nIecKrue CBOMCTBAa MeTauioB. CIUTaBbl METAJUIOB. DJIIEKTPOXUMUYECKHUH Pl HATPSHKCHUH METaIUIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAILIOB (HATPUM, KAJIUH, KAJIbIIMA, MAarHUN, aJTFOMUHHUM, IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUM.

OO61mue criocoObl moay4deHus: MeTauioB. [IlpruMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIEPUMEHTATbHBIC METOJIbI M3YYEHUs] BEIIECTB M WX MPEBPAICHHUM: M3ydyeHUE KOoJUIeKInH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAJIOB,
pEIICHUE PKCTICPUMEHTAIIBHBIX 3a/1a4, Ha0JII0/ICHUE M OTIMCAaHUE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOICHCTBHE THAPOKCH 1A ATFOMUHU S
C pacTBOpaMH KHUCJIOT U IIEJI0YEH, KaueCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJJIOB).

PacuérHrie 3amaun.

Pacuérel Maccel BemecTBa WM 00bEMA Ta30B TIO0 M3BECTHOMY KOJIMUYECTBY BEIECTBA, MACCe WJIM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKITUU
BEIIECTB, pacuéThl Macchl (00bEMA, KOJTMYECTBA BEUIECTBA) TPOYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET PUMECH.

XuMus 4 KM3Hb

Ponb xuMuu B oOecriedeHHH SKOJIOTHYECKOH, YHEPreTUUECKO U MUIEeBOi 0e30MacHOCTH, Pa3BUTUU MEAMIIMHBL. [[OHATHE O HAayYHBIX METO/ax
MO3HAHUA BEUIECTB U XUMHUYECKUX PEAKIUM.

[TpencraBienust 06 0OIIMX HAYYHBIX IPUHIIUIIAX MPOMBIIIEHHOTO MOTYYeHUS BaKHEHIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MATEPUATIOB: BAXKHEHIINE CTPOUTEIbHBIE MaTEpUailbl, KOHCTPYKIIMOHHBIE MaTe€pHUalbl, KPACKH, CTEKJIO, KEpaMHUKa,
MaTepuaibl s DIIEKTPOHUKHU, HAHOMATepUalbl, OpPraHUYEeCKHEe U MUHEPATbHBIE YI00OpEHUSI.

XuMHS ¥ 3T0POBbE YEIOBEKA: MPaBUJIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOT0 UCTIOIL30BaHUs MTPEnapaToB OBITOBOM
XUMUH
B MIOBCETHEBHOM KU3HU.

MexnpeaMeTHBIE CBSI3U.

Peanu3zanus MeXnpeaMETHBIX CBSA3eH MPHU W3YYeHHH OOIIel U HeopraHuyecko Xxumuu B 11 Kilacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TIOHITHIA, SIBISIONUXCS CUCTEMHBIMU JJIsI OT/ICBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIE OHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aK0H, TEOPHUSI, aHAJIN3, CHHTE3, KJIacCU(UKAIUs, TIEPUONIHOCTE, HAOII0ICHHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJIICHUE.

®dusuKa: MaTepus, SHEPrusi, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIN, PATUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHbD,
BEIIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, (PM3MUECKUE BETMYMHBI U SAMHHIIB UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opranusM, 3KocucTeMa, Ouocdepa, MakKpo- U MUKpOdJIEMEHThI, BUTAMUHBI, OOMEH BEILIECTB B OpraHU3MeE.

I'eorpadus: MuHepabl, TOpHbIE TTOPO/IBI, MTOJIE3HBIE HCKOMIAeMBbIE, TOTLTUBO, PECYPCHI.




TexHONOrMs: XUMHUYECKasi IPOMBIIIIICHHOCTh, METAJULYpIrHsi, IPOU3BOJACTBO CTPOUTEIBHBIX MATEPHAIIOB, CEIBCKOXO3AMCTBEHHOE NPOU3BOACTBO,
NUIIEBasi MPOMBIIIICHHOCTh, (apMalieBTUYecKast MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKUX IPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX
MaTepHUaIOB, JIIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JUYHOCTHBIE PE3YJBTATbBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OOYYaIOIIUMHKCS MPOTpaMM CpelHero odmiero oOpa3oBaHus (JTMYHOCTHBIM,
MeTaIpeAMETHBIM U MPeAMETHBIM). HayduHO-MeTo1rnuecKkoil OCHOBOM A1 pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTaTOB OCBOSHHUS ITPOTrPAMM CPEAHETO OOIIEeTO
00pa3zoBaHus SBISETCA CUCTEMHO-ACSITEIbHOCTHBIN TTOXOI.

B cooTBeTCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOIXOJOM B CTPYKTYypE JTHYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS IpeaMeTa «XHUMHS» Ha YPOBHE
CpeIHero o0mero o0pa3oBaHUs BBICICHBI CIICTYIOIINE COCTABIISIONINE:

OCO3HaHKE O0YUYAIOIUMUCS POCCUICKON IPaKTaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOIIPEICTICHUIO;

HaJIM4YMC MOTHUBAIIUU K O6y‘-ICHI/IIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHHM JIMYHOCTU HAa OCHOBE KIIFOUEBBIX LIEHHOCTEHW M MCTOPUYECKUX TPaAuIMii 0a30BOi Hayku
XHAMUU,

TOTOBHOCTb M CIIOCOOHOCTh OOYYarolIMXcs PYKOBOJICTBOBATHCS B CBOEH JESATENbHOCTH IEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH, MPUCYILIUMU
1IEJIOCTHOM CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYHUE MPaBOCO3HAHMS SKOJIOTHYECKON KYIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETTH U CTPOUTH )KU3HEHHBIE TIIAHBI.

.HH‘IHOCTHI:I@ pe?)y.]'II)TaTI)I OCBOCHUS HpCJIMeTa «XI/IMI/ISI)) JOCTUTAKOTCA B €IUHCTBEC y‘~I€6HOI71 nu BOCHHTaTeHBHOﬁ JCATCIIBHOCTHU B COOTBECTCTBUHU C
TYMaHUCTUYECKHUMH, COIMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU U UEaIaMU POCCHIICKOTO TPakJaHCKOTO OOIecTBa, MPUHATHIMU B
00111ecTBE HOPMaMU U TIpaBUJIAMU TTOBEJICHUSI, CITOCOOCTBYIOIIMMHU MPOIECCaM CaMOIMO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH
o0yJaronuxcs.

.HH‘IHOCTHI:I@ pGSYJ'II)TaTI)I OCBOCHUA HpG)IMeTa «XI/IMI/U[» 0Tpa>1<a}0T C(i)OpMI/IpOBaHHOCTI) OIIbITa HOSH&BZlTCJ'IBHOﬁ nu npaKTqucxoﬁ JCATCIIBHOCTU
00y4aromuxcsi Mo peaan3alui MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHHUS 00YyJaIOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 0053aHHOCTEH, YBAKEHUS K 3aKOHY U MPABOMOPSIIKY;

HpeJICTaBHeHI/ISI O COIIMAJIbHBIX HOpMaX 158 npaBHnax MEKIIMYHOCTHBIX OTHOI_HeHI/Iﬁ B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAESITENFHOCTH TPU CO3/IaHUU YYEOHBIX MPOEKTOB, PEUICHUH YYEOHBIX W TO3HABATENBHBIX 3a/ad,
BBIITOJTHCHUHN XUMHNYCCKUX BKCHepI/IMCHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATh MOTHUBBI, HAMEPEHHUSI, JTOTHKY U apTyMEHTHI IPYTHX MIPU aHAINU3€ Pa3INYHbIX BUOB YUeOHOU AESITENFHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHMUSL

LEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAy4YHOMY HACJIEIUI0 OT€YECTBEHHOU XUMUU;

YBa)KeHI/ISI K npoueccy TBOpquTBa B O6J'IaCTI/I TGOpI/II/I 158 HpaKTI/IquKOFO HpI/IMeHeHI/IH XUMHH, OCO3HAHUA TOI'O, 4YTO AOCTHKECHHS HaYKI/I €CThb
pe3yNbTaT ATUTENbHBIX HAOMIOIEHUH, KPOTOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPYy/Ja YYEHBIX U MPAKTUKOB;



MHTEpeca M IMO03HABATEJIbHBIX MOTHBOB B TOJYYEHMHM U TOCJIEIYIOIIEM aHaiu3e HH(pOpMalMM O MEPEeIOBBIX TOCTHKEHUSX COBPEMEHHOM
OTECYCCTBCHHOM XHMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTHU OLICHUBATh CUTYyalluH, CBSI3aHHBIE c XUMUYECKUMHU SBJICHUSIMU,
Y TIPUHAMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICHh Ha MOPAIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEJCHHE U MOCTYIKH CBOMX TOBApHILEH C MO3UIIMIA HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE IMOCIIEACTBHMA
ITHX MOCTYIKOB;

4) hpopMupOBaHNS KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/10pOBOT0 U 6e30macHoro o0pas3a *U3HU, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOrofieHHsI MpaBuiI 0e301acHOro oOpallleHus ¢ BEIIeCTBaMU B OBITY, TOBCEHEBHOM )KM3HU U B TPYIOBOM JESTEIbHOCTH;

MOHMMAHHUS IIECHHOCTH TMPaBWJI WHIMBUAYAIBHOTO M KOJUIEKTHMBHOTO O€301aCHOTO TMOBEJCHUS B CHTYAIHSIX, YIPOXKAIOIINUX 3J0POBBI0 U JKU3HH
JIFOJIE;

OCO3HAHUS TTOCIICACTBUIA U HEMPUITHS BPEAHBIX MMPUBBIUEK (YIIOTPEOIICHUS AIKOTOJIs, HAPKOTHUKOB, KypeHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4eOHO-HCCIIEAOBATEIBCKOW JCATCIILHOCTH, OOIIECTBEHHO IIOJIC3HOW, TBOPYECKOW W JPYTHUX BHJIAX
JESITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YY9acTHE B PECIICHUU MPAKTUYSCKUX 3a/1a4 COIMATBHON HAMPABICHHOCTH (B paMKaX CBOETO KJIacCa, IKOJIbI);

MHTEpeca K MPaKTUUYECKOMY U3YUEHHIO MPOECCHil pa3TUYHOTO poja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXXCHHUS K TPYIY, JTFOISIM TPYJIa M PE3yJIbTaTaM TPYIOBOH JIeATEIIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBHIyalbHOM TPaeKTOpHH oOpa3oBaHus, Oyayliel mpodeccuu 1 peaan3ainuu cOOCTBEHHBIX KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 93K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTUYECKH 11eJ1eCO00Pa3HOT0 OTHOIICHUSI K IPUPO/IE, KaK UICTOYHUKY CYIIIECTBOBAHMS KM3HU Ha 3eMJIe;

MOHUMAaHUS TT00aTBHOTO XapaKTepa dKOJOTUYECKUX MpoOSieM, BIUSHUS SKOHOMHYECKHUX IMPOILIECCOB HA COCTOSHHUE MPUPOTHOM M COIHABLHOM
Cpenpbl;

OCO3HaHUS HEOOXOIUMOCTH UCTIONB30BaHUS JOCTHKEHUN XUMUHU JUIS PEIIEHHUS] BOMPOCOB PAIlMOHATBLHOTO MPUPOAOIONIB30BAHNUS;

AKTUBHOTO HETIPUATHS JCHCTBHH, IPUHOCSIINAX BPE OKPYKAFOIICH IPUPOTHON Cpejie, YMEHHSI TPOTHO3UPOBATh HEOJIATONIPUATHBIC SKOJIOTHICCKHE
MOCIIEACTBHSI MPEANPUHUMACMBIX IEHCTBUIN U MPEAOTBPAILATh UX;

HAJIMYUS PA3BUTOTO JKOJOTHYECKOTO MBINIICHUS, SKOJOTHYECKONW KYJIBTYPHI, OIBITa JEATSIBHOCTH 3KOJOTHYCCKOW HAIPABIICHHOCTH, YMCHHSI
PYKOBOJCTBOBATbCS UMH B TIO3HABATENHLHON, KOMMYHHUKATUBHOM M COIMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO TIPOTHUBOCTOSITH UEOJIOTUU
xemodoouu;

7) IEHHOCTH HAYYHOT0 O3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOMIECTBEHHOW MTPAKTHKHY;



IOHUMaHMs CeUU(PUKY XUMUU KaK HayKH, OCO3HaHMs €€ poiu B (POPMUPOBAHUM PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU 1IEIOCTHOTO
NpEeCTaBICHUs 00 OKpYXKAloIleM MHUpPE KaKk O €IWHCTBE MPUPOJAbI M YEIOBEKa, B MO3HAHMU IMPHPOTHBIX 3aKOHOMEPHOCTEH M pPELICHWH Mpodiem
COXPaHEHHUs IPUPOJAHOIO PABHOBECUS;

yOeXKIEHHOCTH B 0000 3HAUMMOCTH XUMUH JJIs1 COBPEMEHHOM IIMBUIIM3AIMHU: B €€ TyMaHUCTUYECKON HAIIPABJICHHOCTHU U BKHOHM POJIM B CO3/IaHUH
HOBOH 0a3bl MaTepHaIbHON KYJIbTYPbI, PELIEHUH II100aIbHBIX IPOOJIEM YCTOMUMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPbEBOI, YHEPTETUUECKOM, TUILIEBON U
HKOJIOTHYECKOM 0€301MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEUEHUH YCIOBUI YCIEIIHOTO TPYAA U SKOJIOTUYECKH KOM(OPTHOMN KU3HU KaXKIOTO YIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOI TI'PaMOTHOCTH: IIOHMMAHHS CYHUIHOCTM METOAOB IIO3HAHMsI, HUCIOJb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJYy4YaeMble 3HAHUA Ul aHAIM3a U OOBACHEHMs SIBICHUM OKpYXArOIEero MUpa U MPOUCXOMALIMX B HEM U3MEHEHUH, YMEHHUs [ellaTh
000CHOBaHHBIE 3aKJIIOYEHHS HA OCHOBE HAYUHBIX (DAKTOB U UMEIOLIMXCS JAaHHBIX C LIEJIbIO MOJIyYEHHs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOATEIBHO UCIIOJIb30BaTh XMMUYECKUE 3HAHUS AJIs PELIEHUS IPOOJIEM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEN0BATENIBCKON JESTEIbHOCTH;

TFOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpPAa30BAHMIO M €CaMOOOpPAa30BAHMIO, K AKTMBHOMY IIOJIYYEHHIO HOBBIX 3HAHUU IO XMUMHH B
COOTBETCTBUM C )KM3HEHHBIMU OTPEOHOCTIMH;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3IMYHBIX cepax mpohecCHOHATFHON NeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertarnpeMeTHble pe3yabTaThl OCBOEHHS yUeOHOT0 npeaMeTa « XMMHUSA» Ha YPOBHE CPEIHEro 00Iero oopa3oBaHMsl BKIIOYAIOT:

3HauYMMBIE Ul (POPMHUPOBAHUS MUPOBO33PEHMS 00YUAIOIIUXCS MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayUHbIE MTOHATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HayYHOM KapTUHBI MUPA U CIIELU(PHUKY METOI0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHsl, IBJICHHUE,
IPOLIECC, CUCTEMA, HAYYHBIH (aKT, MPUHIIUII, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIeOBaHNE, HAOII0A€HUE, U3MEPEHHE, IKCIIEPUMEHT U
ApyrHe);

yYHHMBEpCcalbHbIEe yueOHbIE NEeHCTBUS (TIO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYIATUBHBIE), oOecreunBatoniie GopMupoBanrne GyHKINOHATBHOM
IPaMOTHOCTH M COLIMAIIbHOM KOMIETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTH 00YUaIOUINXCS UCII0JIB30BATh OCBOCHHBIE MEKIUCIUIUIMHAPHbIE, MUPOBO33PEHUECKHNE 3HAHUS U YHUBEpCAIbHbIE yUEOHbIE 1eHCTBUS
B [I03HABATEJILHON U COLIMAJIBHOM MPAKTUKE.

MeTtanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIA/IEHNE YHHUBEPCAIbHBIMU YUEOHBIMHU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU
JICUCTBUSIMU.

OBi1ageHNe YHHBePCAJIbHBIMH YUeOHBIMH O3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKHe e CTBUS:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIPEACIIATh LIEIU NEATEIBHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUU MX JIOCTUIKEHUS, COOTHOCUTH PE3YJbTaThl JIEATEIBHOCTH C IOCTaBICHHBIMHU
LEJSIMU;

MCIIOJIb30BaTh NP OCBOEHUM 3HAHWUN NMPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIAENATH XapaKTEPHbIE NPHU3HAKU MOHATHM M yCTaHABIMBAThb UX
B3aMMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHITHS JIJIsl OOBSICHEHUS OTJIENIbHBIX (DAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;



yCTaHaBIMBaTh MPUUNHHO-CIIEICTBEHHBIE CBSI3U MEX]y U3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTUBHEIC, IS TyKTHBHBIC, [10 aHAJIOTHH ), BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B PACCMATPUBAEMBIX
ABIICHUSX, ((OPMYITHPOBATH BHIBOJBI U 3aKIIFOUCHHUS;

MPUMEHSTH B IPOIIECCe MTO3HAHUS, HCIIOIB3yeMbIe B XUMHUH CUMBOJIMUECKUE (3HAKOBBIC) MOJICIH, MPE0oOpPa30BhIBATh MOICIBHBIC IPEJICTABICHUS —
XUMHUYECKHI 3HAK (CHMMBOJI) 3JIEMEHTa, XUMHUYecKass (Gopmyia, ypaBHEHHE XMMHUYECKON peakIMH — IMPH PEHIeHHH Y4EeOHBIX MO3HABATENIbHBIX U
MPAKTUYECKHX 3aJ1a4, TIPUMEHSATh HA3BaHHBIE MOJICIIbHBIC MPEACTABIICHUS ISl BBISIBIICHUS XapaKTePHBIX IPU3HAKOB H3y4aeMbIX BEIIECTB U XMMHYECKUX
peaKIui.

2) 0a3oBbIe HCCIeA0BaTENbCKUE eiiCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIHil;

dbopMynupoBaTh 1€MW U 3aJa4d HCCIEAOBAHUSA, MCIOJb30BaTh MOCTABICHHBIE M CAMOCTOSITENHLHO C(HOPMYIHPOBAHHBIE BOIMPOCHI B KaueCTBE
WHCTPYMCHTA MMO3HAHUS ¥ OCHOBBI JIJIs1 (DOPMUPOBAHUS THUIIOTE3HI TI0 TIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIa/IETh HABBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHMS M MPOBEACHUS YUCHMUECKUX DKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOAAThH 3a
XOJIOM IIPOIIeCcCa, CAMOCTOSITEIILHO IMMPOTHO3UPOBATh €T0 PE3yJIbTaT, GOPMYIUPOBATH 000OIIECHUS M BBIBOJABI OTHOCUTEJIHHO JIOCTOBEPHOCTH PE3yIbTaTOB
UCCJIEIOBAHMSI, COCTABIISATh 00OCHOBAHHBIN OTYET O MPOJIETaHHOMN paboTe;

PHOOPETaTh ONBIT YICHUYECKON MCCIIEIOBATEIIBCKOW U MPOCKTHON JEATEIBHOCTH, MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTHh K CAMOCTOSITCIIEHOMY
MOKMCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOIOB MTO3HAHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHGPOpPMAIUHU (HAy4YHO-TIOMYJIApHAs JIMTEpaTypa XUMHUECKOTO COJEpKaHUs, CIIPAaBOUYHbIE TOCOOuS,
pecypcel MHTEepHETa), aHAIM3UPOBATh MH(DOPMAIMIO Pa3IMYHBIX BUIOB W (OPM IPEACTABICHHUS, KPUTUYCCKH OIICHHBATH €€ JTOCTOBEPHOCTh H
HEMPOTUBOPEUHBOCTE;

(bopMyITUPOBATH 3aMPOCHI U MPUMEHSTH PA3IMIHBIE METOIBI IPU MTOMCKE M 0TOOpe WHPOPMAITUH, HEOOXOAMMOM TSI BBIITOJIHEHUS YUCOHBIX 3a1a4
ONPEAECIEHHOTO THIIA;

MPHOOPETATh OIBIT HCITOJIE30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH M PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO POpPMY MpeAcTaBIeHH HHPOpPMAIHH (CXeMbl, TpaQUKH, TUarpaMMBbl, TAOIUIbI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KAa4eCTBE CPEACTBA MPH padOTe C XMUMHUYECKOW WH(POpPMAIHCH: MPUMEHSATh MEXKIpPEAMETHBIE (PU3NISCKUE H
MaTeMaTUYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYIIbI, a00peBUATYpPbl, HOMEHKIATYPY;

UCIIOJTb30BAaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBJ1aleHHe YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMU AeCTBUAMMU:

3a71aBaTh BOIIPOCHI o CYILIECTBY oOcykaaemMon TEMBI B Xo0Jze Janora
W/WITU AUCKYCCHH, BBICKA3bIBATh HJIeH, (DOPMYTHUPOBATH CBOM MPEJIOKEHNUSI OTHOCUTEIHHO BBHITTOTHEHUS TTPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C NPE3EHTALMEN PE3yJIbTATOB MMO3HABATEIBHON AEATENBHOCTH, MTOJTYUYEHHBIX CAMOCTOATENBHO UM COBMECTHO CO CBEPCTHHKAMU IIPU
BBITIOJTHEHHH XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTHIECKOW pabOThI 1O MCCIICIOBAHUIO CBOWCTB M3yYaeMbIX BEIECTB, pean3allui Y4eOHOTO MTPOEKTa U
dbopmynupoBath BBIBO/IbI
M0 pe3ybTaTaM MPOBEAEHHBIX UCCIICTIOBAHMM MMyTEM COTIIACOBAHUS MTO3HIINI B XOJ€ OOCYK/IEHUS U 0OMEHA MHEHHUSIMH.



OByageHne yHHBEPCAJIbHBIMH PeryJsiTUBHBIMHU AeHCTBHAMM:

CaMOCTOATEIIBHO INIAHUPOBATh U OCYILECTBIIATH CBOIO II03HABATEIbHYIO JEATEIbHOCTD, ONpEessa €€ Lelu U 3aa4i, KOHTPOJIUPOBATh U 110 MEpe
HE00XO0IMMOCTH KOPPEKTUPOBATh NpEeAiaraéMblii aJIFOPUTM JEMCTBUIM IPU BBINOJIHEHUHM YY€OHBIX M MCCIIEOBATENIbCKUX 3a/ad, BbIOMpaTh Haubosee
3 PEKTUBHBIHN CITOCOO UX PEIICHHS ¢ YIETOM MOJYyYSHHS HOBBIX 3HAHUI O BEIIECTBAX M XMMUYECKHUX PEAKIUIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JESTEIILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATDBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaroT:

c(hOpMUPOBAHHOCTH NMPEACTABICHUI O XUMUYECKOW COCTaBISIOUICH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, POJIM XMUMHHM B MO3HAHUH SBIICHUN
IpUpOBl, B (POPMUPOBAHUH MBIIUICHUS M KYJIBTYPBI IMYHOCTH, € (QYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM IS PELICHUs TIPAaKTUIECKUX 3a/1a4 1
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BJIJICHHE CHCTEMON XUMHYECKUX 3HAHUH, KOTOPasi BKIIFOUACT: OCHOBOIIOJIATAIOIIHNE TIOHATHS (XUMHUYECKUH SJIEMEHT, aTOM, SJIEKTpOHHAast 000J109Ka
aToMa, MOJIEKYJa, BaJICHTHOCTD, JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHast popmyna (pa3BEpHyTast U COKpaIIEHHAs), MOJIb, MOJISIpHAS
Macca, MOJIAPHBIM OOBEM, YIIEpOIAHBIH CKeleT, (PYHKUMOHAJIbHAS TpYyIIa, paauKal, HU30MEpUs, H30MEpPbI, FOMOJIOTMUECKHUH psii, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOJ M a30TCOAEPKAIIUE COSTUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHHUS); TEOPUH U
3aKOHBI (TEOpUsl CTPOEHUsl OopraHuyeckux BeniecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHMs] Macchl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUH; MUPOBO33PEHUECKHE 3HAHMUSI, JISKAIUE B OCHOBE TOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SIBJICHUHN, (DaKTOJIOTMUECKHUE CBEICHUS
0 CBOICTBaxX, COCTaBe, MOJIY4eHUH U 0€3011aCHOM HCIOIb30BaHNH BaKHEHIINX OPraHUYECKUX BEIIECTB B OBITY U IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUN BBIABIIATH XapaKTepHble MPU3HAKU TMOHATUH, YCTaHABIUBATh MX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE
MIOHATUS ITPU ONMCAHUM COCTaBA, CTPOCHUS U IPEBPALEHNN OPTraHUYECKUX COCTMHEHUM;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMHMUYECKYIO CHUMBOJHUKY JUISI COCTaBIEHHMS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpalIEHHON) (OpMYJ OpPraHMYECKHX BEIIECTB U YPAaBHEHMH XMMHUYECKUX PEaKluil, N3rOTaBIMBAaTh MOJEIN MOJIEKYJ OpPraHMYECKHX BEIIECTB JJIs
WJUTFOCTPALIMKY UX XMMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIUBATh MIPUHA/ICKHOCTh U3YUEHHBIX OPTaHUYECKUX BEILIECTB MO0 UX COCTABY U CTPOEHUIO K ONPEEIEHHOMY
KJIaccy/Tpynme coelnHeHUH (yriIeBO0pO/Ibl, KUCIOPO U a30TCOIEprKalllue COeANHEHUS], BBICOKOMOJIEKYIISIPHBIE COETUHEHHUS ), 1aBaTh UM Ha3BaHUS 110
cucremarnueckot HomeHkiarype (IUPAC), a Takke NpuUBOAWUTH TPUBUAIbHBIE HA3BaHMSI OTJEJIBHBIX OPraHUYECKUX BEIIECTB (STUJIEH, MPOIMUJIEH,
alleTWIeH, JSTHJIEHIJIMKOIb, TJIHMLEPUH, (eHoi, (GopMalbAeru, aneTaldbIeru], MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJEHMHOBAas KHUCIOTa,
CTeapuHOBAas KUCIIOTA, III0K03a, GpYyKTO3a, KpaxMall, HeJII0103a, [IHIIKH);

c(OPMHPOBAHHOCTh YMEHUS ONPEACIATh BUbl XUMUUECKOH CBA3H B OPraHUYECKUX COETMHEHUAX (OJIMHAPHBIE U KPAaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHHUSI TEOPUU CTPOEHHUS opraHnyeckux BemecTB A. M. byrnepoBa aisi 0ObsICHEHHS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHHs MAcChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTAB, CTPOEHUE, PU3NYECKHE U XUMHUYECKHE CBONCTBA TUIUYHBIX MPEICTABUTENICH pa3IUUHbBIX
KJIACCOB OPIraHMYECKHUX BEIIECTB (MeTaH, 3TaH, ATWUJIEH, MpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraguen-1,3, OeH305, METAaHOJ, ATAHOI,
STUJICHIJIUKOJb, TJIMLUEPUH, (EHOJ, aleTalbJerul, MypaBbHHas U YKCyCHasl KHCIOTBI, IJIIOKO3a, Kpaxmal, LEJII003a, aMUHOYKCYCHAsl KHCIIOTa),
WITIOCTPUPOBATh TEHETHUECKYIO CBSA3b MEXy HUIMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIUH C UCIIOIBb30BaHUEM CTPYKTYPHBIX (GOPMYI;



c(hOpMUPOBAHHOCTh YMEHUS XapaKTePHU30BaTh HCTOYHUKHU YTIIEBOJAOPOIHOTO CHIPhs (HE(PTh, MPUPOAHBINA ra3, Yroyb), CIOCOOBI UX MepepabOTKH 1
NPaKTUYECKOE MPUMEHEHHE MTPOAYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIUYMCICHHS MO XMMHUYECKHUM ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM
IPOAYKTa peakuuu 1o U3BECTHBIM Macce, 00BEMY, KOJINYECTBY OJTHOT'O u3 HCXOJIHBIX BEILIECTB
WM [IPOJYKTOB PEAKIUN);

c(OpPMHPOBAHHOCTh YMEHHH BIAAETh CUCTEMOW 3HAHMI 00 OCHOBHBIX METOJaX HAyYHOTO INO3HAHUS, UCIOJIB3YyEMBIX B XMMHUU NPH WU3YUYCHUH
BEIIECTB M XMMHUYECKHUX SIBJIICHUHN (HaOIMI0JeHNe, U3MEPEeHUe, SKCIIEPUMEHT, MOJAEIMPOBAHUE), UCIOIb30BaTh CUCTEMHbIC XUMHUYECKHE 3HAHUS JUIS
NPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COONIOAAaTh MpaBHUJIa IMOJIb30BAHMUS XMMHMYECKOW IMOCYI0M M Ja00paTOpHbIM 00OpYAOBAaHHMEM, a TaKKe MpaBuiia
oOpallieHusi ¢ BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBIIOJIHEHUIO J1a00paTOPHBIX XMMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBIOIHATh XMMUYECKHN DKCIIEPHUMEHT (IIPEBpAIEHUs] OPTaHWYECKUX BEIIECTB NMPH HArpEBaHHH,
MOJTyYEHUE STUJICHA M U3YUYEHHUE €T0 CBOICTB, KAUECTBEHHBIE PEAKIIMU OPTaHUYECKUX BEIIECTB, IeHATypaIus OEIKOB IIPU HarpEeBaHUH, LIBETHBIE pEaKLIuU
0€JIKOB) B COOTBETCTBHM C IIpaBWJIaMU TEXHUKU O€30IIaCHOCTH INpH OOpAILEHUH C BELIECTBAMHU U JaOOPaTOpPHBIM O0OPYIOBaHHEM, NPEACTABIATH
pe3yNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GopMe 3almuCH YPaBHEHMI COOTBETCTBYIOIIMX peakiuii U (OpMyIupoOBaTh BHIBOJBI Ha OCHOBE AITHUX
pe3yJIbTaToB;

c(hOpMUPOBAHHOCTh YMEHUI KPUTUYECKU aHATM3UPOBATH XMMHUECKYIO0 HH(OpMAIIHIO, TTOTYy4aeMyI0 U3 pa3HbIX UICTOYHHKOB (CpEACTBA MaccOBOM
uHpopmanuu, UHTEpHET U IpYTuX);

c(hOpMUPOBAHHOCTh YMEHUH COOJII0/IaTh MpaBUia SKOJIOTHYECKH Ie71eco00pa3HOro MOBEACHHsS B OBITY U TPYAOBOM NEATEIHHOCTH B LIETSNX
COXpaHEHUsI CBOETO 3JI0pPOBbS M OKpYXKarolled NpUPOJHOM Cpelbl, OCO3HABAaTh OINACHOCTb BO3JEHCTBUS Ha KUBBIE OPraHU3MbI ONPENCIEHHBIX
OpPraHMYEeCKUX BEILECTB, MOHMUMas cMblci nokaszarens [1/1K, noscHaTh Ha mpuMepax crocoObl yMEHbILIEHHS U IPEI0TBPAILIEHUS UX BPEAHOTO BO3/1€HCTBUS
Ha OpPTraHu3M YeJIOBEKa;

JUIs 00y4aroImuXcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 3JIOPOBBSI: YMEHHME MPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX INO3HaHUS
BEIIECTB M XMMHYECKHX SIBICHUI,

JUI CJENbIX W CIa0OBUIAIIMX OOYYAIOUIMXCSA: YMEHHE HCIONb30BaTh pelbeQHO-TOUeUHYI0 cuctemy oOo3HaueHuil JI. Bpaing mis 3anucu
XUMUYECKUX (HOPMYII.

11 KJIACC

[TpeameTrHbIe pe3ynbTaThl OCBOCHHUs Kypca «O011as 1 HeopraHuueckasi XUMHs OTPaXaroT:

c(OpMUPOBAHHOCTH IMPEJICTABICHUI: O XUMUYECKON COCTaBISIOUIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, POJIM XMMHUU B MO3HAHUM SBIECHUI
IpUPOIbI, B OPMUPOBAHUH MBIIUIEHUS U KYJIbTYPhl JMYHOCTH, €€ (YHKIMOHAIBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl peIIeHHs] TPaKTHUECKUX 3a7a4 1
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CpeLeE;

BJIaZICHUE CHCTEMOM XMMHWYECKHX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOIOJIATAIONINE MOHATHS (XMMHYECKUH AJIIEMEHT, aToM, M30Tol, s-, P-, d-
3JIEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BEM, BaJIEHTHOCTh, JEKTPOOTPHUIATENIbHOCTD, CTETIEHb OKUCIIEHUS, XUMHUYECKast
CBs3b (KOBAJEHTHAs, WOHHAs, METAJJIMUECKasi, BOJOPOJHAs), KPUCTAUIMYECKas PpeIIETKa, TUIBl XMMUYECKUX PpEaKIHid, pacTBOp, 3JIEKTPOJUTHI,
HERJIEKTPOJIUTHI, SIEKTPOIUTHYECKAS TUCCOLUAIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peaKkIui, XUMUYECKOE PaBHOBECHE); TEOPUHU
U 3aKOHBI (TeOpusl SJIEKTPOIUTUYECKON TUCCOIMALNH, Teproandeckuii 3akoH Jl. V1. MenneneeBa, 3aK0H COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPAHEHUS



Y TIPEBPAILCHUS SHEPTUH TTPU XUMHUECKHX PEAKIINSX ), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUH SI3bIK XUMUH, MEPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE
IMOHUMAaHHA HNPUYUHHOCTU W CUCTCMHOCTU XHUMHUYCCKUX HBHCHHﬁ, (baKTOHOFI/I‘ICCKI/Ie CBCACHHUA O CBOfICTBaX, COCTaBC, IMOJYYCHUU U 6630HaCHOM
HCITOJIb30BAaHUH BOXKHEHUIIINX HEOPTaHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM JESITEIIbHOCTH YEJIOBEKa;

C(l)OpMI/IpOBaHHOCTB yMeHI/IfI BBIABJIATH XAPAKTCPHBIC MPU3HAKU HOHHTHfI, YCTaHaBJIMBATbL HUX B3aUMOCBSA3b, HWCIIOJB30BATH COOTBCTCTBYIOIIHC
MOHATHS TIPU ONMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILICHUI;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOIB30BaTh XUMHUECKYIO CHMBOJIMKY JUIS COCTaBJICHHs ()OPMYJ BEIIECTB UM YPAaBHEHHH XUMHYECKUX PEaKLUi,
cucreMmarnueckyro HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX HEOPTaHWYECKHX BEIIeCTB (yrapHbIM a3, YIVICKUCIIBINA Ta3, aMMHaK,
raiéHasi U3BeCThb, Heral€Hasi U3BECTb, IUThEBAs COJIA, IUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS XMMHUYECKUX JIEMEHTOB B COCIMHEHUSIX PA3IMYHOIO COCTaBa, BUJI
XUMUYECKON CBS3W (KOBaJCHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOHAS) B COCIMHECHHAX, THUIl KPUCTAUTMYECKOW PEMETKH KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIEKYJISIpHAsI, HOHHAsI, METAJJINYECKasi), XapaKTep Cpe/ibl B BOJHBIX PaCTBOpaX HEOPIaHUYECKUX COEIMHEHUN;

c(OpMUPOBAHHOCTh YMEHUN yCTAaHABIMBATh MPUHAJUICKHOCTh HEOPTaHMUYECKUX BEIIECTB MO HMX COCTaBY K ONpeAeNEHHOMY Kiaccy/Tpyrrme
COGI[I/IHGHI/Iﬁ (HpOCTI)IG BEIICCTBA — METaJIJIbl U HEMETAJ1JIbl, OKCHUAbl, OCHOBAHUs, KHUCJIOTHI, aM(bOTepHI)IG THAPOKCUBI, COJII/I);

c(hOpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoanyeckoro 3akoHa [[. V. MenzaeneeBa u J1IeMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO,
OOBSICHATENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHHM XapaKTEPU30BaTh JIEKTPOHHOE CTPOSHHE aTOMOB XUMHUYECKHUX 37eMeHTOB 1—4 nepuoaos Ilepuoanueckoil cuctemsl
XUMHUYecKux snemeHToB J[. WM. MenneneeBa, UCIONB3ys MHOHATHS «S-, P-, O-2JIEKTPOHHBIC OpPOUTAIN», «IHEPreTHUCCKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COEAMHEHUM mo nepuoaam u rpymnmnam l[lepuoanueckoil cucteMbl XMMUYECKUX
anemenToB JI. 1. Menpeneena;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA HEOPTraHUYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBCPKAATE CYIICCTBOBAHUC TE€HETUYECKOU CBSI3U MCKAY HCOPTraHNMYCCKUMHU BEHICCTBAMU C ITOMOIIBLIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMUUYCCKHUX
peaKkuuii;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMUYECKUE PEAKIUU 10 Pa3IMYHbIM MPU3HAKaM (YUCIIy U COCTaBY pearupyrolux BELIeCTB,
TeroBoMy 3G (HEKTy peakiiu, U3MEHEHUIO CTENEHEeH OKUCTICHHS JIEMEHTOB, OOPaTUMOCTH PEaKIIMH, YIaCTHUIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTABIISITh YPABHEHMS PEAKIIMH pa3IMYHbIX TUIIOB, IOJHBIE U COKpAIIEHHbIE YPaBHEHHS PEaKIMii HOHHOr0 oOMeHa,
YUUTBHIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHIIA;

Cq)OpMI/IpOBaHHOCTI) yMeHI/IfI MMPOBOAWTL PCAKINH, ITOATBCPKAAIOIINEC Ka4eCTBEHHBINA COCTaB Pa3sIMYHBIX HCOPTraHUYCCKHUX BECIICCTB, paCIIO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHM PACKPBIBATH CYNTHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIIMNA IMOCPEJACTBOM COCTABJICHHS JJIEKTPOHHOTO
OanaHca 3TUX peaKInii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTU XUMHUECKON PEaKIuu OT Pa3IMYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHeITHero Bo3aelicTBus (mpuniun Jle [llarensbe);

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEPU30BATh XHMHUUYECKHE TPOIECCHI, JIeXKAIIHNEe B OCHOBE IMPOMBIIUICHHOTO TMOJYyYEHUS CEPHON KHCIIOTHI,
aMMHaKa, a Takke c(hOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;



c(OPMHPOBAHHOCTb YMEHUI IPOBOJUTH BBIYMCICHUS C UCIIOIb30BAHNEM MTOHATHUS «MACCOBAs J10JIs BELLIECTBA B paCTBOPE», 00BEMHBIX OTHOLIEHUI
ra3oB IMpH XMMHUYECKHX PEAaKIHMSIX, MACChl BEIIECTBA MM 00BbEMa ra3oB IO HM3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce WM O0BEMY OJHOTO W3
Yy4YacCTBYIOUIMX B PEaKIMH BELECTB, TEIIOBOro 3(h(peKTa peakiiiy Ha OCHOBE 3aKOHOB COXPAaHEHUsI MACChl BELLECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUY;

c(OPMHPOBAHHOCTh YMEHHMI COOIIOAATH MpaBHia MOJIb30BAHUS XUMHUYECKOW MOCYAOH W J1a00paTOpPHBIM OOOPYIOBAaHUEM, a TAKXKE IMpaBHUIIA
oOpalleHus C BeLECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH 110 BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBITOJIHATH XUMHYECKHH SKCIIEPUMEHT (pa3jioKeHHE TNEepOKCHIa BOJAOpPOJa B HPUCYTCTBHH
KaTaJln3aTopa, OINpeJleIeHUEe CPebl pacTBOPOB BELIECTB C IOMOIIBI0 YHUBEPCAIBHOIO WHAMKATOpA, BIMSHUE Pa3IMYHbIX (AKTOPOB HA CKOPOCTb
XUMHUYECKON pEeaKIfy, peakiii HOHHOTO 0OMEHa, Ka4YeCTBEHHBIE PEaKIUU Ha Ccylb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUSI, pPEIIeHUE
JKCHEPUMEHTAJIbHBIX 3ajJad 1o TeMaM «Metamasl» U «Hemeramnsl») B COOTBETCTBUM C NpaBWIAMH TEXHUKU O€30HACHOCTH IPH OOpAIIEHUH C
BEILIECTBAMHU U J1a00paTOPHBIM 000PYJOBAHUEM, IIPEACTABIIATH PE3yJIbTaThl XUMHUECKOT0 3KCIIEPUMEHTA B (POpME 3aMCH YPAaBHEHUI COOTBETCTBYIOIUX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYI0 MH(OPMAIUIO, OJYyJaeMyl0 U3 pa3HbIX MCTOUHUKOB (CPEICTBA MaCCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTE YMEHHMH COONIIOaTh MpPaBUJIa HKOJOTHMUECKH 1IEJIecOO00pa3HOro IMOBEIEHHsI B ObITY W TPYJOBOH NEATEIBLHOCTH B LEIAX
COXPAHEHHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEW MPUPOAHON CPEJIbl, OCO3HABATh ONIACHOCTh BO3JIEHCTBHS Ha KUBBIE OPraHU3MbI OIIPEIEIEHHBIX BELIECTB,
noHumas cmbici nokasarens [1JIK, nosicHsaTh Ha npuMepax crocoObl yMEHbLICHUS M IPEAOTBPAILICHUS UX BPETHOTO BO3/I€HCTBHS HA OPraHU3M YeJIOBEKa;

JUIsl 00yYaroIMxcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBbSl: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS
BELIECTB U XMMHUYECKHX SIBJICHU;

JUISL CIIENIBIX M CJIA0OBUIALIMX OOYyYaroIIMXCS: YMEHHE HCIOJb30BaTh pelibe(pHO-TOUeUHYI0 cucteMy oOo3HaueHui JI. bpaitng nns 3anucu
XUMHUYECKHX (POPMYIL.
TEMATHYECKOE INTIAHUPOBAHHUE
10 KUIACC

Ne HaunmenoBanue pPasacsioB U TCM MTPOTpaMMBbI KoanuectBo yacos BJ'ICKTpOHHLIC (I_[I/I(I)IJOBLIC)

n/m Bcero  KoutponbHbIe [pakTuieckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH

1.1 IIpenmer opranuueckoil xumuu. Teopus crpoeHus 3
opranudeckux coenuHenuiit A. M. bytieposa

Hroro no pasneny 3
Paznen 2. YrieBomnopoabt
2.1 TlpenenbHble YIIIEBOIOPOIBI — AKaHBI

2
2.2 HemnpenenbHbIe yTIEBOIOPOIbI: AIKEHBI, ATKaTUEHBI, AIKIHBI 6 1
2.3 Apomatudeckue yriieBoa0pO bl 2

3

2.4 TlpupoaHble HCTOYHHUKH YTJIEBOAOPOAOB U UX repepadoTka



No HaunmenoBanue pa3zienoB U TeM NporpaMMbl
/11

Uroro no pazneny

Pa3nea 3. Kuciopoacoaep:kamue opranHu4ecKue coeJHHeHHs
3.1 Cnuptsl. ®enon

3.2 Aunpaeruzasl. Kap6oHoBbIe KHCIOTHI. Cl10KHBIE H(HUPHI
3.3 VYrueBomsl

Uroro no pazneny

Pasnen 4. A3oTcoaep:kamye opraHudeckue coeMHeHUus
4.1 AwmwuHBL. AMUHOKHCIIOTHL. benku

Hroro no pazneny

Pa3zgea S. BoicokoMoJieKyJISIpHbIE COeINHECHUS

5.1 [TIlnactmaccel. Kayuyku. Bonokna

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

11 KJIACC

Ne HanmenoBanue pa3nenoB 1 TEM IPpOrpamMMsl
n/n

Paspnen 1. Teopernueckue 0CHOBbI XUMHH

1.1 Crpoenue aromoB. [lepuoanueckuii 3axon u [lepuoanueckas
cucteMa xuMuueckux snemMenToB [[. . Menieneesa

1.2 Crpoennue BemecTBa. MHOrooOpasue BEIeCTB

1.3 Xwumuueckue peakiuu

Hroro no pazneny

Paznen 2. Heoprannueckasi XumMus

2.1 Meramibl

2.2 Hewmeramibl

2.3 CBsi3p HEOPTAaHWYECKUX M OPTAHWYCCKHUX BEIIECTB

KomnuectBo yacos

Bcero  KoHTtposnbHbIE

13

34

Bcero

paboThI

[IpakTnueckue
paboTsI

KomnunuectBo yacoB

KoHntposnbHbie
paboTHI

[IpakTnueckue
paboTHI

OnekTpoHHbIE (IUPPOBHIE)
o0pazoBaTenbHBIE PECYPCHI

DnexTpoHHbIe (U POBLIE)
o0pazoBaTesbHbIE PECYPChI



No
/o

HaumenoBanue pa3zenoB 1 TeM IPOrpaMMBbI

Uroro no pazneny

Pa3gea 3. Xumusd 4 ;Ku3Hb

3.1 Xumus " KU3Hb

Uroro no pasneny
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME
IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
Ne Tema ypoxka

/11

1 IIpenmer opraHudyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U
3HAYEHUE

2  Teopus ctpoeHus opraHndeckux coequHenunit A. M. bytieposa,
€€ OCHOBHBIE TI0JIO’KEHUS

3 IlpencraBnenue o Ki1accUPUKAIIHA OPTraHUIECKUX BEIECTB.
Howmenknarypa (cuctemMatuyeckasi) U TpUBHUAIbHbIE HA3BaHUS
OpPraHUYECKUX BEILECTB

4 AJKaHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pAJ

5  Meran u 3TaH — NpocTenlINe NPeACTaBUTENN aJTKaHOB

6  AJKEHBI: COCTaB M CTPOCHHE, CBOWCTBA

7 DOTuUieH U MPONUJIeH — MPOCTEUIITNE TPEICTABUTENIN aJTKEHOB

8  Ilpakrtuueckas padorta Ne 1. «[lomydenune sTuineHa 1 U3ydeHne
€ro CBOMCTB»

9  Ankaguensl. byraguen-1,3 u metunoyraauen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyKa 1 pe3UHbI

10 AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHUESCKHIA
psa. AneTuieH — MpOCTENIINN TPEICTaBUTEND aJIKUHOB

11 BsluncieHus IO ypaBHEHUIO XMMUYECKOH peaKkIiuu

12 Apensl: 6eH301 ¥ TOIyoJ. TOKCHYHOCTH apeHOB

Bcero

17

34

KonnuecTtBo yacoB

KonTposibHbie
paboThI

[IpakTrueckue

paboThI

KommuectBo yacos

Bcero KontponbHbie

e

paboTsl

IIpakTueckue
paboTsl

OnekTpoHHbIE (IUPPOBHIE)

JlaTa
W3y4CHUS

o0pazoBaTenbHBIE PECYPCHI

DeKTpOHHBIE LIU(PPOBbIE
o0pa3oBaTeIbHbIE PECYPCHI



/o

13

14

15

16
17

18
19

20
21

22

23

24

25

26
27

28
29

Tema ypoka

I'eneTnueckas CBA3b YIJICBOAOPOAOB, HPUHAMJICKAIIUX K
Pa3JIMIHBIM KiIaCCaM

[IpupoiHbIE HICTOYHUKH YTJIEBOJOPOAOB: IPUPOAHBIN ra3 U
MOIMYTHBIE HETSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu

[IpupoHbIE HICTOYHUKHU YIIIEBOJOPOIOB: IPUPOAHBIN a3 U
HONYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ MepepadboTKu

KonTponbHas pabota no pazaeny «YTiaeBoJ0pOab»

[IpenenbHBIC OTHOATOMHBIC CITUPTHI: METAHOJI U ATAHOJL.
Bonopoanas cBsi3b

MHoroaTtoMHBIE CIIMPTHBI: STUJIICHTJIMKOJIb U I'NTMLICPHUH

®DeHO: CTPOCHUE MOJIEKYJIBI, (PH3UICCKUE U XUMHUCCKUC
CBOMCTBa, IPUMEHEHUE

Anprerusl: GopMalbICTH/I U alleTaAIbJICTUI. AIICTOH
OAHOOCHOBHBIE NpeeTbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS
U YKCyCHasI

[TpaxTuueckas padota Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAA KUCJIOTHI, KaK NPCACTABUTCIIN
BBICIIUX Kap6OHOBBIX KUCJIOT

Mr,ma KaK COJIX BBICIIINUX Kap6OHOBBIX KHCJIOT, UX MOIOIIIEC
JICMCTBUE

CrnosxHble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
IMaaponms cnoxHbIX 23(hUpoB

XKupsl: runponu3, npuMeHeHne, OMoJorndecKas poJib KUPOB

VYrneBobl: cocTaB, kinaccudukaius. Baxxuenmme
MPeJICTaBUTENHN: TIIF0K03a, PpyKTO3a, caxapo3a

KanMaﬂ 1 OCJIJIK0JIO3a KaK IMMPUPOIHBIC ITOJIMMEPBI

KonrtponsHas pabdota no pazaeny «Kucnopoaconepxaiiue
OpPraHUYECKUE COECTUHEHUS

Bcero KonTtpomnbHbie

-

|

KomnuectBo yacos

paboThI

[IpakTrueckue
paboThI

Jara
A3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pa3oBaTeNbHbIE PECYPChHI



No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC IU(PPOBHIE

/1 Beero Kourpombnble  Ilpakruueckne HM3YUCHHS — 00pasoBaTeIbHBIC PeCypChI
paboThI paboThI

30 AMUHBI: METUJIAMHUH U aHUJIHH 1

31 AMMHOKHUCIIOTHI KaK aM()OTEpPHBIC OPTaHUYECKHE COCTMHEHUS, 1

ux Ouonornyeckoe 3HaueHue. [lentu sl
32 benku Kak mpupoHbIe BBICOKOMOJIEKYJISPHBIE COSTUHEHUS 1
33 OcHOBHbBIE IOHATUS XUMHUH BHICOKOMOJICKYJISIPHBIX coeAMHeHnH 1

34 OcHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJIAPHBIX COeAUHEHnH. 1
[ImacTmaccel, KaydyKkH, BOJJOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
Ne Tema ypoxka KommuecTtBo 4acos Hara  DieKTpOHHbIE IU(PPOBBIE
n/m Bcero Kontpombubie Ilpaktnyeckme H3YICHHA 0bpa3oBaTeIbHbIC
paboThI paboThI peCypChl
1  Xumuueckwuii a1eMeHT. ATOM. DIIEKTPOHHAs KOH(PUTYpaIis aTOMOB 1
2  llepuoanveckuii 3akoH u [lepronuueckas cucreMa XUMHUYECKIX 1

anemenToB /J[. . MenneneeBa, ux CBI3b C COBPEMEHHOMN TEOpUEH
CTPOEHHS aTOMOB

3  3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XUMUYECKUX JIEMEHTOB U MX 1
COEIMHEHUH 110 TPYIIaM U MepruoiaM. 3HaueHHE MePUOIUIECKOrO
3aKOHA U CUCTEMbI XUMHUYECKUX d1emMeHToB J[.11. Menneneesa B
pPa3BUTHU HAYKHU

4 CtpoeHue BellecTBa. XUMHYECKas CBA3b, €€ BUIbI, MEXaHU3MBbI 1
o0pa3oBaHUs KOBAJICHTHOU CBsI3u. BomopoaHas cBs3b

5 BaleHTHOCTh. DIEKTPOOTPULIATETHPHOCTh. CTETIeHh OKHUCIICHHUSI. 1
BemecTBa MOJICKYJIIPHOTO W HEMOJISKYJISIPHOTO CTPOCHHUS

6 TloHsATHE O TUCTIEPCHBIX cHCcTeMax. VICTHHHBIC W KOJUTOHUTHBIC 1
pacTBOpBl. MaccoBas 0J1s BEIIECTBA B PaCTBOPE

7 Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX COCTUHEHUH. 1
['eHeTnyeckas CBsI3b HEOPraHMUECKUX BEIIECTB, PA3IMYHBIX KJIACCOB



No Tema ypoka KonnuectBo yacoB Jlata ~ DneKTpoHHBIE ITUGPOBHIC

n/n Bcero Konrtpombubie [Ipaktuyeckue H3YICHUA obpa3oBaTeibHbIC
paboThI paboThI pecypcesl
8 Kraccudukanus XuMUYeCKUX peakifii B HEOPraHMUECKOU U 1
OPraHMYeCKOH XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHUsI U MPEBPAIICHUS SHEPTUHU IIPH XUMHUCSCKHX PEAKIIUIX

9  Ckopocts peakmuu. OOpaTUMBbIC PeaKIH. XUMUIECKOE PABHOBECHE

10 IIpaktuyeckas padora Ne 1. «BnusiHue pa3nu4HbIX GaKTOPOB Ha 1 1
CKOPOCTb XUMHYECKON PEaKIum»

11 DOnexrtponutHueckas aucconuanus. [lonstue o Bo1opoHOM 1
noka3zarene (pH) pactBopa. Peakuiuu nonnoro oomena. ['maponus
OpPraHMYECKUX U HEOPTaHMYECKHUX BEIICCTB

12  OxwuciuTenbHO-BOCCTAaHOBUTENIbHBIC peakiuu. [TonsTre 00 1
AJIEKTPOJIN3E PACIJIaBOB U PACTBOPOB COJIECH

13 KontponwsHas pabora no pazaeny «TeopeTnueckre OCHOBbI XUMUM 1 1

14 Merannsl, ux nonoxenue B [lepruoguueckoil cucTeMe XMMHUYECKUX 1

anemeHTOB /. V1. MeHeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
OO6mue ¢puznuecKkre CBOMCTBA METANIOB

15 Cnnasbl METAIUIOB. DIEKTPOXUMHUYECKUN Psil HAIPSDKEHUH METaIJIOB

16 Xwummueckue CBOMCTBA BXKHEHIINX METAJUIOB (HATpUH, Kalluii, 1
KaJIbIIMA, MarHui, aTIOMAHAN) U UX COSTUHEHUI
17 Xumuueckue CBOMCTBA XpoMa, METU M UX COCTUHEHHI 1
18 Xwumuueckue cBOiCTBa IIMHKA, KeJe3a U UX COCTUHEHUN 1
19 IIpaktuyeckas pabora Ne 2. "Perienue skcriepuMeHTAIBHBIX 3314 MO 1 1

Teme «MeTams»"

20 Hewmeramrel, ux nojgoxenue B [leproaiaeckoil cucTeMe XUMUIECKUX 1
snemenToB /. V1. MeHeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB

21 ®wusnyeckue CBOWCTBA HEMETAIOB. AJJIOTPONHS HEMETAIUIOB (Ha 1
npuMepe KUCIopoaa, cepsl, hochopa u yriiepoaa)

22 XuMHUYECKHe CBOHCTBA TaJIOTEHOB, CEPHI M UX COCTMHEHHUN

23 Xwumwuueckue CBOMCTBa a30ta, pochopa u X COeTMHECHUI 1

24 XuMmu4YecKue CBOMCTBA yriiepoja, KpeMHHUS U UX COSTUHEHHUN



No Tema ypoka KonnuectBo yacoB Jlata ~ DneKTpoHHBIE ITUGPOBHIC

n/n Bcero Konrtpombubie [Ipaktuyeckue H3YICHUA obpa3oBaTeibHbIC
paboThI paboThI pecypcesl

25 TlpuMeHeHUe BaXKHEUITNX HEMETAIJIOB U UX COSIMHEHUN 1

26 0O0o00lenne U cucTeMaTh3anys 3HaHUH 110 TeMe «Hemeramisy.
BbIuuciieHus o ypaBHEHUSAM XUMHYCCKUX PEaKIUi 1
TEPMOXUMHUYECKUE PACUETHI

27 Ilpaxtuueckas padora Ne 3. «Pemienne 3KCriepuMEeHTAIBHBIX 3a/1a4 110 1 1
teme "Hemeramsl"»

28 KoHtposbHas paboTa mo teMaM «MeTaibl» 1 1 1
«Hewmeramiey/Beepoccuiickas mpoBepodHas padbora

29 Heopranuueckue u opranndeckre KucioTel. Heopranndeckue u 1
OpraHUYEeCKHE OCHOBAHUS

30 AmdoTrepHbIc HECOPTAHMYECKUE U OPTAaHUYECKUE COCTUHCHHMS. 1
I'eneTnueckas CBA3b HEOPraHUIECCKUX U OPTAHUYCCKUX BEIIECTB

31 Pousb xuMuu B 006ecrieueHNH HKOJIOTUIECKOM, SHEPTeTUIECKOM 1 1
IUILEBON 0€30MaCHOCTH, Pa3BUTUU MEJUIIMHBI

32 IlpencraBneHust 00 0OMIMX HAyYHBIX MPUHLIUIIAX TPOMBIIIJIEHHOTO 1
TIOJTyYEHUST BAKHEHIIINX BEUIECTB

33 UYenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1
34 Xwumus 1 30pOBbE YETIOBEKa
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3






