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HOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1mo XMMHUM Ha YPOBHE CpEAHETO 00IIero oopa3oBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanun B Poccuiickoii Dexepannny», TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (eaepalbHONH 00pa3oBaTeIbHON MPOrpaMMBbl CPEIHEro OOIIEero
obpazoBanus (POII COO), mpencraBiaeHHbIX B DenepalibHOM ToCydapcTBEHHOM oOpazoBaTenbHOM cranmapte COO, c¢ yuérom Konnenmuun
npernoiaBaHus yueOHoro npeaMera « XuMHs» B 00pa3oBaTeNbHbIX opranu3anusix Poccuiickoit deaepannu, peann3yromux OCHOBHBIE 00pa3oBaTeIbHbIC
MIpOrpamMMbl, U OCHOBHBIX TOJIOkKeHUH «CTpaTeruu pa3BuTHs BocnuTaHus B Poccuiickoit ®enepanuu Ha niepuoa ao 2025 roma» (Pacnopspkenwue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MpOrpamMmbl MO XUMHUU, K ONpPEAETCHUIO O0IIei cTpaTerud 00y4eHUs, BOCHUTAHUS U Pa3BUTHUsL 00yUaOIIUXCSI
cpeactBamMu yueOHoro mpeamera «Xumus» s 10-11 kmaccoB Ha 06a30BOM ypOBHE COCTaBHIM KoHIenTyanbHble nojoxenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, COAepKaHMUsI, pe3yIbTaTOB 00y4YeHHs U TPeOOBAaHUI K YPOBHIO MOJITOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHuE, IOJIYy4aeMOE€ BBIMIYCKHMKaMH O00I1€00pa30BaTebHONM OpraHMu3allM, SBJSETCS HEOThEMIIEMOM YacThlO HX
oOpazoBanHocTU. OHO CIYKUT 3aBEPIIAIONIMM ATAllOM pealu3alliil Ha COOTBETCTBYIONIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHCYIINX
[IEJIOCTHOM CHUCTEME XHMHUYECKOT0 00pa3oBaHWs. DTH LIEHHOCTH KAaCAIOTCS MO3HAHHS 3aKOHOB NPHPOJBL, (POPMHUPOBAHUS MHPOBO33PEHUS M OOIIEH
KYJIbTYpbl YelOBEKa, a TaKKe 9KOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO W MPUPOAHON cpene. Peanmsyercs Xumuyeckoe
oOpa3zoBaHue 00YJarOIUXCsl Ha YPOBHE CPETHEro 00Iero 00pa3oBaHus CPeICTBAMH YIEOHOTO ITpeIMeTa « X UMHSI», COJePKaHNE U TOCTPOSHUE KOTOPOTO
OTpeZieNieHbl B MPOTrpaMMe M0 XUMUH € YYETOM CHelM(PUKU HAYKH XUMUHU, €€ 3HaYCHHs B TO3HAHUH MPHUPOJLI U B MaTePUAIbHOM KU3HU OOIIEeCTBa, a
TaKkKe ¢ y4€ToOM OOIMX IeJed U MPHUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpefHero obmiero oopasoBanus B Poccuiickoii
®denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYI0 pOJib B COBPEMEHHOMN IIMBWIIM3ALMM, B CO3/IaHUU HOBOI 0a3bl MaTepuaibHOU
KyJbTypbl. OHa BHOCUT CBOM BKJIaJ] B (JOPMHPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBIIUIEHUS, B CO3/IaHHE LIEJIOCTHOTO MPEICTaBIEHUS 00 OKpYKaoIeM
MHUpPE KaK O €IUHCTBE IMPUPOJIbI M YEJIOBEKa, KOTOPoe (OPMHUPYETCS] B XMMUU HAa OCHOBE IMOHMMAaHMsI BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEro MUpa,
OCO3HAHMSI B3aUMOCBSI3U MEXK/ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU 00JIACTSIMU PUMEHEHUSI.

TecHO B3aUMOAEHUCTBYS C IPYTUMH €CTECTBEHHBIMHM HayKaMU, XUMUS CTalla HEOTHEMIJIEMOM YaCThbi0 MUPOBOI KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM
YCIIELTHOTO TPY/a M KU3HU KaXKI0ro 4wieHa odriecTBa. CoBpeMeHHas XUMUS Kak HayKa co3uaaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTHI HalpaBjeHa Ha
petieHue riao0aabHbIX TPOOIEM YCTOMUYUBOTO PA3BUTHS YETIOBEYECTBA — ChIPhEBOM, JHEPTrETUIECKOH, MUIIIEBON, YKOJIOTHUYECKOM O€30MaCHOCTH U OXPaHBI
3/10pOBBS.

B cootBercTBUUM ¢ 0O0MMMYU LENSIMH U IPUHLIMIIAMEU CpeHero obiiero oOpa3oBaHus coiepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi
YPOBEHb H3YYEHUS) OPUEHTHPOBAHO INPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYaIOLIUXCs, HEOOXOOUMYI0 UM JJs BBIPAOOTKH
MHUPOBO33PEHYECKUX OPHEHTHUPOB, YCHEIIHOTO BKJIIOUEHHUS B JKHU3Hb COLMYMA, MPOJOJKEHHS 0Opa3oBaHMs B Pa3jIMUHBIX OOJACTSIX, HE CBA3AHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CoCTaBIAIOIMMME TIPEAMETa «XUMHUS» SBISIOTCS 0a30BbIe Kypchl — «Oprannyeckas xumusi» u «O0Imas 1 HeOpraHudeckasi XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHHsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHHUM M0 HEOPraHMYECKOW XMMHUH (C BKIIOUEHUEM 3HAHUHN U3 00IIei



XMMHHN) ¥ OpraHuueckoi xumuu. @opMHUpOBaHUE TaHHON CUCTEMBI 3HAHUHN IPU W3Yy4EHHUH MpeMeTa 00eceunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCErO
MHOT000pa3usi BEIeCTB Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanus Kypcos — «Opranndeckas Xumusi» U «O011as 1 HeopraHuueckast XMMus» chopMrupoBaHa B IporpaMMe 1o XUMHH Ha OCHOBE
CHCTEMHOIO TOAXOJa K M3Y4eHHI0 y4eOHOro Mmarepuana M oOyCIOBJIE€Ha HCTOPHUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUM Ha OIpEIeIEHHBIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OPraHMYeCKOM XMMHUH BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPUU CTPOCHMS OpraHMYECKUX
COCIMHEHUH, a TAaK)Ke Ha YPOBHE CTEPEOXUMHUECKUX M AJIEKTPOHHBIX IPEACTABICHUH O CTpoeHUH BelecTB. CBeieHus 00 M3y4aeMbIX B Kypce BEIIeCTBaxX
JIA0TCA B Pa3BUTHM — OT YIJICBOJOPOJIOB /10 CJIOXHBIX OMOJIOTMYECKH AKTUBHBIX COEIMHEHMH. B Kypce opraHn4eckod XMMMHU MOIYy4YalOT pa3BUTHE
copMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00111er0 00pa30BaHus IepBOHAYAIbHbIC IPEACTABICHUS O XUMUUYECKON CBSI3H, KIIACCU(PUKAIIMOHHBIX TPU3HAKAX
BELIECCTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMHUYECKON pEeaKLUH.

[Tox HOBBIM YIJIOM 3peHMs B IpeaMeTe «XUMHsD» 0a30BOr0 YpOBHS PacCMaTpUBAECTCs M3YYEHHBIH Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3zoBaHUs
TEOPETUYECKHIA MaTepual U (PaKTOIOTUIECKHE CBEACHHUS O BEIIECTBAX U XMMUYECKON peaknuu. Tak, B 9acTHOCTH, B Kypce «O0mas n HeopraHudeckas
XUMHUSA» 00Y4aroIUMCsl MPEeI0CTABISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHHME NMEPUOJIMYECKOTO 3aKOHA € OOIIETEOPETHYECKUX U METOO0JIOIMYECKHX
MO3HIINH, TITy0Xe MOHATh UCTOPUYECKOE H3MEHEHUE (DYHKIIHIA ATOT0 3aKOHA — OT 0000maroImeil 10 OOBSICHSIOMEH 1 TPOTHO3UPYIOIIEH.

EnvHasg cucremMa 3HaHUI O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX W IPUMEHEHUH, & TAK)KE O XMMHUUECKUX PEAKLUAX, UX
CYILIHOCTU U 3aKOHOMEPHOCTSX NMpOTEeKaHMs aonojiHseTcs B Kypcax 10 u 11 kiaccoB anemMeHTaMu coaep KaHMsl, UMEIOIMMU KYJIbTYPOJIOIHUECKUM U
IPUKJIAJHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT OHUMAHUIO B3aUMOCBS3M XUMUU C JIPYTUMHU HayKaMHU, pacKpbIBAlOT €€ posib B [I03HABATEIBHON U
IIPAKTUYECKOHN 1EATEIbHOCTH YEJI0BEKA, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTUYECKUX HPHUII0KEHUN
XUMHUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIECTBEHHO U JIMYHOCTHO 3HAYMMBIX ITPO0JIeMax, CBA3aHHBIX C XUMHEH, KpUTUYECKH OCMBICIINBATh
UHPOPMALIMIO U MPUMEHATH €€ 7S TOMOJHEHHs 3HAHUK, PEUICHUs] WHTEIUICEKTYAIbHBIX M AKCIEPHMEHTAIBHBIX HCCIEI0BATEIbCKUX 3a/1a4. B memom
coJiepKaHue yueOHOro npeamera « XMMHUs» JaHHOTO YPOBHS H3Y4EHUS] ODUEHTUPOBAHO HAa (POPMUPOBAHHE Y 00YyUaIOLIUXCS MUPOBO33PEHUECKON OCHOBBI
JUIsl TOHUMaHUs PriIoco)CKUX HJIeH, TAKUX KaK: MaTepUaIbHOE €IMHCTBO HEOPTAaHUYECKOTO U OPraHU4YECKOr0 MUpa, 00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM M CTPOEHHEM, MO3HABAEMOCTb MPUPOAHBIX SBICHUH MyTEM SKCIEPUMEHTAa U pelleHHUs] MPOTHBOPEUMH MEXAY HOBBIMH (PaKTaMu U
TEOPETUUYECKUMH TMPEANOChIKAMU, OCO3HAHUE POJM XMMHUHU B PELIEHUH 3KOJOTMYECKHX MpoOsieM, a Takxke NMpolieM cOepekeHUs IHEPreTHUeCKHX
PECYPCOB, CBIPBS, CO3/IaHUS HOBBIX TEXHOJIOTUI Y MaTEPHUAJIOB.

B nane pemienust 3aja4 BOCIUTAHUS, Pa3BUTHS U COLMAIM3ALMN O0YYAIOIIMUXCS MPUHSATHIE IPOrpaMMON 1O XMMHH MOJIXOAbI K ONpENeIeHHI0
COJIepKaHUsl M TIOCTPOEHHUs TMpeaMeTa MpeaycMaTpuBaroT (POPMUPOBAHME YHHBEPCAJIBHBIX YUEOHBIX JIEHCTBMH, MMEIOMMX 0a30BO€ 3HAYECHUE I
pPa3IUYHBIX BUJOB JEATEIBHOCTH: pEIIeHHs MNpoOiieM, MOUCKa, aHaiu3a W oOpabOTKM HH(OpMalMH, HEOOXOJUMBIX JUIsl NMPUOOPETEHHS OIbITa
IIPAKTUYECKON M MCCIIEN0BATENBCKON JEATENIBHOCTH, 3aHUMAIOIEN BaXKHOE MECTO B TIO3HAHUM XUMUHU.

B npaktuke npenojgaBaHusi XMMHUM KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs, TaK U Ha YpPOBHE CpeaHEero obiiero oOpa3zoBaHUs, NMpU
OIIPECIICHUN COJIEP/KATENbHON XapaKTEPUCTUKU LeJIel U3YYeHHs IIPEAMETa HAlpPaBICHUEM IEPBOCTENIEHHON 3HAYMMOCTH TPAaJWLMOHHO MPHU3HAETCS
dbopMUpOBaHHE OCHOB XMMHUYECKOW HAayKH KakK OO0JIACTH COBPEMEHHOTO €CTECTBO3HAHHSA, MPAKTHYECKOM IEsTeNbHOCTH 4YelIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBON KylbTYpbl. C METOAMYECKOW TOYKM 3PEHUS TAKOW MOAXOA K ONPEIEICHUIO LeJIel M3y4YeHMs IpeaMeTa SIBISETCS BIIOJIHE
OTpaBJaHHBIM.

CornacHo JaHHOHM TOUYKE 3peHMS TTIAaBHBIMU LIETSIMH U3YyUeHUs npenMeTa « XuMus» Ha 6a3oBoM yposHe (10 —11 ki1.) siBisitoTest:



(bopMHpPOBaHHE CHUCTEMBl XMMHYECKUX 3HAHWUN KaK BaXKHEWINEH COCTABJISAIONIEH €CTECTBEHHO-HAYYHOW KApTHHBI MHpPA, B OCHOBE KOTOPOW JexkaT
KITFOUYEBBIC MOHATHUS, ()YHIaMEHTAIbHBIE 3aKOHBI 1 TEOPUH XUMHUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE U MIOHUMAHHUE CYIIHOCTH JOCTYITHBIX 0000IIeHUH
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

dbopMUpOBaHKE U PA3BUTHE NIPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUii, HEOOXOIUMBIX Ik IPUOOPETEHUS YMEHUN
OpPUEHTUPOBATHCS B MUPE BEHIECTB U XUMUYECKHX SIBJICHHUM, UMEIOLIUX MECTO B IPUPOJIE, B MPAKTHUUECKOM U MOBCEAHEBHOMN KU3HHU;

pa3BUTHE YMEHHHA W CIOCOOOB JAESTEIHLHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM U OOBSCHEHHEM XUMHUYECKOIO IKCIEPUMEHTa, COOIOJCHHEM MPaBHII
0e30MmacHOro 00paleHus C BeIECTBAMH.

Hapsiny ¢ aTum, conepkarenpHas XapaKTepUCTUKA MeNIeH W 33a[a4 W3YYCHHsI ITpeIMeTa B MPOrpaMMe MO0 XMMHH YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CHCTEME CpefHero oobmiero oopazoBanus. CeroqHsi B MpernojaBaHUK XUMHUHM B OOJbIIEH cTerneHu oTaaéres
IPEIOYTeHUE MPAKTHUYECKON KOMIIOHEHTE CoOJlep)KaHusi OOy4eHHs, OPHEHTHPOBAHHON Ha TOJArOTOBKY BBIYCKHUKA 00I11e00pa3oBaTeIbHOM
OpTraHMU3aINH, BIIAJCIONICTO He HAOOPOM 3HAHMM, a () YHKITMOHATLHOW IPAMOTHOCTBIO, TO €CTh CITIOCOOAMH M YMEHHUSMHU aKTUBHOTO TOJTYICHHSI 3HAHUNA U
MPUMEHEHHUS UX B PEAIbHOM JKU3HHU ISl PEIICHUS TPAKTUYECKHUX 3a]1ad.

B cBsi3u ¢ 3TUM TIpH M3YYCHHUH TTPeIMeTa «XUMUsD» TOMUHHUPYIOIICE 3HAUCHUE MPUOOPETAOT TAKKME LEIH U 33][a4H, KaK:

ajanTtanus o0y4JaromMxcs K YCIOBUSM JUHAMHYHO Pa3BUBAIOIIErOCs MHpPA, (POPMUPOBAHHE MHTEIUIEKTYAIbHO PA3BUTON JTUYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYIHUYECCTBY, CAMOCTOSITCIILHOMY TPHHITHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKH3HCHHBIX CHTYAIMSX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupOBaHHE Y OOYYArOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), UMEIONIMX YHUBEPCAIBHOE 3HAYCHUE IS Pa3INIHBIX BUIOB
NEeSATENIbHOCTH: pEelIeHUs MpoOsieM, MOUCKa, aHau3a U 00paboTKu MHGpOpMAINU, HEOOXOIUMBIX AJsi MPUOOPETEHHs OMbITa ACSITEIbHOCTU, KOTOpas
3aHMMAET BYKHOE MECTO B ITO3HAHUU XUMUH, a TAKXKE JIJISl OLIEHKH C TMIO3UIINH 3KOJIOTUIECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUICCKIX
MPOLIECCOB HAa OPraHMU3M YeJIOBeKa U MPUPOAHYIO CPELY;

pa3BUTHE TIO3HABATCIIBHBIX HWHTEPECOB, HWHTEIUICKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYUYaOMUXCs: CIIOCOOHOCTH CaMOCTOSITEIIEHO
nprOOpeTaTh HOBbIE 3HAHUS MO0 XUMHUU B COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSAMH, UCIIONIB30BATh COBPEMEHHBIE NH(POPMAIIMOHHBIE TEXHOJIOTUU
JUTSI TIOUCKA U aHaIN3a y4eOHON M HAYIHO-TIONMYJIIPHOW HH()OPMAIIMA XHMHUYECKOTO COJCPIKAHUS;

dbopMupoOBaHUE U PA3BUTHE Y OOYUYAIOIIUXCS ACCOIMATHBHOIO M JIOTHUECKOTO MBIIUICHUS, HAOMI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH,
KOTOPBIC OCOOCHHO HEOOXO MBI, B YaCTHOCTH, TIPH TUTAHUPOBAHHUH U TIPOBEJACHUH XUMUYECKOTO IKCIIEPHUMEHTA;

BOCIHTAHUE Yy 00yJaromuxcs yOeKIEHHOCTH B TYMaHUCTUYECKOM HAIMPABICHHOCTH XUMUU, €€ BAKHOW POJM B PEIICHUH TI00aNbHBIX MPoOiieM
PaIMOHATILHOTO TPUPOJIONIOIH30BAHMSI, TTOMOJIHEHUSI SHEPTETHIECKUX PECYPCOB M COXPAHEHUS MPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOT0 OTHOIICHHSI K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAaK)Ke IPUOOPETEHHSI OMBITA MCIIOIB30BAHUS MOMYUYEHHBIX 3HAHUHN ISl IPUHATHS TPaMOTHBIX
PENICHUI B CUTYaIUSX, CBSI3aHHBIX C XUMUICCKUMU SIBJICHUSIMH.

B yueOHOM mnaHe cpeaHero obmiero oOpa3zoBaHus mpeamer «XuMus» 0a30BOTO YPOBHSI BXOAMT B COCTaB IMpeaMeTHOU obnactu «EcTecTBeHHO-
HAy4YHBIC TTPEIMETHIY.

O011ee 4ncIo 9acoB, OTBEIEHHBIX IS U3YUEHUSI XUMHH, HAa 6a30BOM YPOBHE CpeIHEro 001ero oopa3oBanusi, cocTaBiseT 68 yacon: B 10 kiacce —
34 gaca (1 gac B Henemo), B 11 kimacce — 34 vaca (1 gac B Henemio).

COJAEPKAHUE OBYUYEHUS

10 KJIACC



OPITAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYeCKOM XUMHUHU

[Tpenmer OpPraHUYECKON XUMUHU: eé BO3HUKHOBEHHUE, pa3BuTHE u 3HAYCHUE
B [IOJIYYEHUHU HOBBIX BEIIECTB U MaTepHasioB. Teopusi CTpOeHUs OpraHndeckux coennHeHuil A. M. Bytieposa, e€ ocHOBHbIE 110s10KeHUsI. CTPYKTYpHBIE
(dopMyIbl opraHMuecKux BemecTB. ['omosorus, nzomepus. XuMu4ecKkas CBsi3b B OPraHUYECKUX COCTUHEHUAX — OJJMHAPHbBIC U KPATHBIE CBA3H.

[IpencraBnenne o KiacCU(pHUKAIMM OPTaHUYECKUX BemiecTB. HoMeHKIaTypa OpraHMYecKHX COEIMHEHHMH (CHCTeMaTH4ecKas) W TPUBHAIbHBIC
HA3BAHMS BAKHEHIINX MPEACTABUTEIIEH KIIACCOB OPraHUYECKUX BEILECTB.

OKCIepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPAILIEHUI: 03HAKOMJIEHHE C 00pa3llaMyu OpraHM4eCKUX BEUIECTB U MaTepUagaMH Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEILECTB, HAOJIOJICHHE U ONMCAHUE AEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALICHUI0 OPraHMYECKUX
BEILIECTB IPU HarpeBaHUM (IUIaBJIEHUE, OOYIIIMBAHNUE U TOPEHNUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOIMUYECKHM psia. MeTaH u 3TaH — npocTeHie NpeCTaBUTENN aJKaHOB: (pu3nyeckre U XMMUYECKHE CBOMCTBA
(peakuuu 3aMeLIeHMs] U TOPEHMS), HAX0XKIEHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOIMUYECKUM psiA. DTUIEH U NPONUJIEH — NPOCTEHIINEe NPEICTaBUTENIN AIKEHOB: (U3NYECKUE U XUMHUYECKUe
CBOICTBa (peaKkuy TUAPUPOBAHHUS, TAIOTEHUPOBAHNUS, THAPATALUN, OKMCIECHUS U MTOJIMMEPU3aLlUN ), [T0JIyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHeHIIMe XMMHUYECKME CBOWCTBa (peakuus nonumepusauuu). Ilomaydenue
CUHTETUYECKOI0 KayuyyKa U PE3UHBI.

AJNKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHs, 'OMOJIOIMUYECKUI psA. AUETUIeH — NpPOCTEHIINH NpeAcTaBUTENb AJKUHOB: COCTaB, CTPOEHUE,
duznyecKkue 1 XuMUYECKHE CBOMCTBA (peakluy THIpUPOBaHUS, FalOr€HUPOBAHUSL, THIpaTallui, TOPEHHUS), TIOJIYyUEHHE U IPUMEHEHUE.

Apenbl. beHn3on: coctas, cTpoeHue, (U3MYECKME M XMUMHMYECKHE CBOWMCTBA (pEakUMM TaJlOr€HUPOBAaHMS M HUTPOBAHMS), IOJIyYE€HHE U
npuMeHeHue. Tomyon: cocmae, cmpoenue, ¢husuueckue U Xumudeckue CEOUCMBa (Peakyuu 2an02eHUpoGaHUs U HUMPOBAHUS), NOTYYEHUe U
npumernenue. TOKCUYHOCTb apeHOB. I eHeThuecKas CBA3b MEXKAY YIIE€BOAOPOAAMHU, IIPUHAICKAIIUMHU K PAa3JIMYHBIM KIIACCaM.

[Ipupoansie nCTOUHUKU yrieBoaopoaoB. [IpuponHelil a3 u nonyrHele HeTsHBIE ra3bl. HedTh u €€ npoucxoxaenue. CriocoObl nepepaboTKu
He(TH: IeperoHKa, KpeKUHI (TEPMUUECKUH, KaTaTUTUYeCKHit), muponu3. [IpoaykTel nepepaboTKu He(TH, X TPUMEHEHHE B TPOMBIIIIEHHOCTH U B OBITY.
KameHHbI#1 yrosib 1 MpoIyKThl €ro nepepadboTKu.

OKcliepUMeHTaIbHbIe METO/Ibl M3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJIEHHE ¢ 00pa3liaMy IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUIEKLIUU
«Hed1b» 1 «Yronp», MoeTupOBaHNEe MOJIEKYJ YIJIEBOAOPOJOB U TaJOreHONPOU3BOIHBIX, IPOBEICHNE IPAKTUYECKON pabOThl: MMOJIyY€HUE 3TUJIEHA U
U3Y4EHUE €r0 CBOUCTB.

PacuérHeble 3aauu.

Bbruncnenus mo ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJINYECTBA MCXOIHOTO BEIIECTBA WM MPOAYKTa PEaKLUH 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MPOJTYKTOB PEaKLUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOI U 3TaHOJ: CTpoeHHUe, (PU3NUecKre U XUMUYECKHE CBOWCTBA (peaklMM ¢ aKTMBHBIMU MeTallJlaMH,
raJIoreHOBOJI0OPOJIaMH, TOpEHHE), TpUMeHeHre. BonopoiHbIe CBSI3M MEKy MOJIEKYJIaMHi CIIUPTOB. /lelicTBHe MeTaHOIa M 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroatoMHbl€ CHUPTHI. DTHIEHIJIMKOIb W TIULEPUH: CTpOoeHHe, (pU3MuecKkue M XHMHUYECKHE CBOWCTBA (B3aMMOJEWCTBHE CO WIEIIOYHBIMHU
MeTaJlJIaMH, KaueCTBEHHAs peaKIlIMsl HA MHOTOaTOMHBIE ciupThl). JlelicTBHE HAa OpraHu3M uenoBeka. [IpuMenenune rivunepruHa U STUICHIJIMKOJIS.




DeHoIT: CTPOCHUE MOJIEKYITBI, (PU3NYECKUE U XUMUYECKHEe CBOMCTBA. TokcnuHOCTh eHona. [Ipumenenue denona.

Anpaerupl U kemoHwsl. DopManbaeru, aeTaibJAeTHa: CTPOCHHE, (PU3MUECKUE U XMMHYECKHE CBOMCTBA (peaKluy OKUCICHHUS M BOCCTAHOBJICHHSI,
KayeCTBEHHbBIE PEAKIINH ), TIOJyYeHHE U IPUMEHEHHUE.

OaHOOCHOBHEIE IIPE/ICIIbHBIE KAPOOHOBBIC KMCIOTH. MypaBbHHAS U YKCYCHASI KUCJIOTBI: CTPOCHUE, (PM3MUECKHE U XUMUIECKIE CBOKMCTBA (CBOMCTBA,
oOmre As Kiacca KHCIOT, peakuus 3Tepu(pHuKanum), noirydeHue u npuMenenue. CteapuHoBasi U OJIEMHOBAs] KUCIOTHI KaK MPEICTaBUTENN BBICIIMX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IEHCTBHE.

Crnoxuble 3¢pupbl Kak MNPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['maponu3 cinoxHbIX 3¢upoB. Kupel. ['maponus xupos. [IpumeHeHue KUpOB.
buonorunueckas poJib :KUPOB.

VYrneBoabl: cocTaB, KilacCU(PHUKaAIUs yriieBOJOB (MOHO-, M- U ToJucaxapuabl). ['oko3a — nmpocTeimuii MoHOCcaXxapua: 0OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (pU3ndYecKkrue U XMMHUYECKUEe CBOMCTBA (B3aumoaeiicteue ¢ ruapokcuaom meau(ll), okucnenne ammuaunbiM pactBopoM okcuna cepedpa(l),
BOCCTAaHOBJICHUE, OPOKEHHE TITIOKO3bI), HAXOXKJECHUE B IPUPO/IE, MPUMEHEHHE, Onoorndeckas poiib. @orocunres. OpykTo3a Kak ©30Mep TITFOKO3bI.

Kpaxman u nemirono3a kak npupoaHbie noaumepbl. CTpoeHue Kpaxmana u 1esuitosio3bl. dusnueckrue U XMMUYecKre CBOMCTBA Kpaxmaa (THIpOoJIu3,
KaueCTBEHHAs PEAKIUS C UOJOM).

DKCIepUMEHTAIbHBIE METOJbl M3YUYCHHs BEIIECTB M MX MPEBPAIllEHUN: MpoBeneHUEe, HAOMI0JeHHE M OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB:
TOPEHUE CIIUPTOB, KAUECTBEHHBIC PEAKIIMH OJJHOATOMHBIX CIUPTOB (OKHCIIEHHUE 3TaHoja okcuoM meau(1l)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICICTBIE
rmrepuna ¢ ruapokcuaom meau(Il)), anpaernoB (OKUCICeHHE aMMHUAaYHBIM pacTBopoM okcuga cepedpa(l) m ruapokcuaom meau(Il), B3anmmo neticteue
Kpaxmaja ¢ UOJIOM), IPOBEJICHHUE MPAKTUIECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOW KHUCIIOTHI.

PacuérHble 3a1aun.

Brruucnenust mo ypaBHEHUI0O XMMHUUYECKOW peakiMu (Macchl, 00bEMa, KOJIMUYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJIYKTOB PEAKIIUN).

A30TcoepKale OpraHnyecKue COeAMHEHUSI.

AMUHOKHUCIOTH Kak amMoTepHble OpraHudeckue coenuHeHus. OU3NYecKue W XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpHUMepe TIIMIKHA).
buonornueckoe 3HaueHNEe aMUHOKHUCIIOT. [lenTup.

benku kak mpupo/HBIE BHICOKOMOJEKYISpHbIE coequHeHus. [lepBuyHas, BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBONCTBA
OCJIKOB: THAPOJIN3, ICHATYpAIIHS, KAYECTBEHHBIE PEAKIIUU Ha OCIIKH.

DKCTepUMEHTAIbLHBIE METO bl H3YYCHHI BEIIECTB M X MPEBPAIIEHUN: HA0II0IeHNE U OTICAHNE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIis OEIKOB
MIPU HAarPEBAaHHH, IIBETHBIC PEAKIINK OETTKOB.

BbicokomoieKyJIsSIpHBIE COeINHEHUS

OCHOBHBIE TMOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED, MOJMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPHU3AIUN, CPEITHSS
MoJIeKyJisipHas Macca. OCHOBHbBIE METO/Ibl CUHTE3a BICOKOMOJIEKYJISIPHBIX COEUHEHUN — OJIMMEpPHU3ALHs U MOJTUKOHIEHCAIUS.

OKCIEePUMEHTATbHBIC METOJbI M3YYCHHsI BEIIECTB W WX MPEBPAIICHUN: O3HAKOMJIEHHWE C 00pa3laMu MPHUPOIHBIX W MCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMAcCC, Kay4yKOB.

MeXnpeIMETHBIE CBSI3H.

Peanmu3zanus MeXNpeaIMETHBIX CBSI3€H MPU WU3YYEHUU OpraHudeckod xuMuu B 10 Kimacce OCYIIECTBISETCS 4Yepe3 MCMOIb30BaHUE KaK OOIIHX
€CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MIOHATUM, SBIISIOIINXCS CHCTEMHBIMHU JJISI OTJICIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.




OO1ue ecTecTBEHHO-HAYYHBIC MTOHATHS: SIBICHUE, HAYYHBINH (DaKT, TMHOTe3a, 3aKOH, TEOPHs, aHaJM3, CHHTE3, KilacCH(UKaIus, NePHOIUIHOCTS,
HaOJII0IeHNE, U3MEPEHHE, YIKCIIEPUMEHT, MOICITMPOBAHUE.

dusuka: MaTepusi, DHEPIusi, Macca, aToM, DICKTPOH, MOJIEKYJa, YHEPreTHYECKUIl YpOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHE
BEILECTBA, (PU3NYCCKUE BEIIMYMHBI U SIMHUIIBI UX U3MEPEHHUSI.

Buosnorus: kietka, opranusm, onocepa, 0OMEH BelecTB B Oprannime, HoToCHHTE3, OMOJIOTMYECKY aKTUBHBIC BellecTBa (OCIIKH, YIIICBOIBL, JKHPHI,
(bepMeHTHI).

[eorpacdust: MUHEpaIbl, TOPHBIC TIOPO/IbI, OJIE3HBIC UCKOITAEMBbIE, TOILIUBO, PECYPCHI.

TexHoJIOTHsI: THIIEBbIC MPOJIYKTh, OCHOBBI PAal[MOHAJIBLHOTO IHMTAHHS, MOIOIIME CPEICTBA, JICKAPCTBEHHBIC M KOCMETHYECKUE Mpenaparsbl,
MaTepHaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBLIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHUH

XuMUYecKul 3y1eMeHT. AToM. fIIpo aToma, U30TOoMbl. DIEKTPOHHAs 000JI04Ka. DHEPreTUUECKUEe YPOBHH, IIOyPOBHU. ATOMHbBIE OpOuUTaIy, S-, P-,
d- anemenTbl. OCOOCHHOCTH pacHpeie/iCHUs IEKTPOHOB 110 OPOUTAIISIM B aTOMaX AJIEMEHTOB HEPBBIX YETHIPEX MEPHOIOB. DICKTPOHHASI KOHDUTYpaLUsI
aTOMOB.

[Tepnoanueckuii 3akoH u [lepuonnyeckas cucrema xumuueckux 31uemMeHToB J. M. Menneneesa. CBs3p nepuonnyeckoro 3akona u Ilepnonnueckoit
cucTeMbl XuMuueckux aiemeHToB J[. M. MenneneeBa ¢ coBpeMeHHOI Teopuel CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS! CBOWCTB XMMHUECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU IIPOCTHIX U CJIOXKHBIX BELIECTB 110 IPyIIaM U nepuojiaM. 3Ha4YeHHEe epUOUUECKOro 3aKOHA B pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBsI3b. Buabl Xumuueckoi cBsi3u (KOBaJIeHTHAs HEMOJIIpHAs U MOJISIpHAs, HIOHHAs!, MeTaJlJIndeckast). MexaHu3Mbl
00pa30BaHUs KOBAJICHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbI). BonoponHas cBsa3p. BaneHTHOCTb. DIEKTPOOTPULIATENBHOCTb.
Crenenb okucieHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMIOCTOSIHCTBA COCTaBa BeLIECTBA. TUIIbI KPUCTAIUNINYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKU.

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

Knaccudpukanus HeopraHmdeckux coenvHeHuid. HoMeHkiaTypa HEOpraHMUYECKHMX BELECTB. |'eHeTudeckas CBSI3b HEOPraHWYECKUX BEILECTB,
MIPUHAUICKAUX K PA3TIMYHBIM KJIACCaM.

Xumunyeckas peakuus. Kiaccupukanys XMMHUUECKUX peaklUid B HEOPraHWYECKON M OpraHM4ecKod XUMUHU. 3aKOH COXPAHEHHUs MacChl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALLECHUS DHEPIUU IIPU XUMUUYECKUX PEaKLMX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMble peakiuu. XHUMHUYeckoe paBHOBecue. DakTOphl, BIUSIOLUIUE HA
COCTOsAHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense.

OnexTponauTHueckas aucconuanus. CHuibHbIe U caalble 37eKTposinThl. Cpesja BOJHBIX PACTBOPOB BELIECTB: KUCAsl, HEUTpalibHasl, IIETI0YHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METObl M3YUYEHHUS BEIIECTB U UX MpEeBpallleHui: 1eMoHcTpaus Tadmui «lleproauueckast cucreMa XMMHYECKHUX AJIEMEHTOB
. n. Menneneesay, U3y4EeHUE Moz eNen KPUCTaUIMYECKUX PELETOK, HaOro1eHne




W ONHCaHUE JEMOHCTPAIMOHHBIX W JTA0OPATOPHBIX OMBITOB (Pa3jlo’KEHHE TMEPOKCHIA BOJAOPOJA B MPUCYTCTBUU KaTalW3aTopa, ONPEICICHHE CPEebl
PacTBOPOB BEHIECTB C MOMOIIBI0 YHUBEPCATHLHOTO MHAUKATOPA, PEAKIIMA HOHHOTO OOMEHA), MPOBEICHHUE MPAKTUYECKON padoThl «BiHsHUE pa3TuIHBIX
(haKTOpPOB Ha CKOPOCTh XUMUYECKON PEAKITUN».

Pacuérnble 3a1a4u.

Pacuétpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHUM, B TOM YHCIIE TEPMOXUMUUYECKUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM MOHATHS «MaccoBast J0JIs
BEIIECTBAY.

Heopranuveckasi xumust

Hewmeranner. [Tonosxenne nemetamioB B [leproanueckoii cucteme xumMuueckux aneMeHToB /I, M. MenaeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
®dusnyecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAILIOB (Ha MpUMepe KUCIIOPo/ia, cepbl, pocdopa u yriaeposa).

XUMHYECKHE CBOWCTBA BAXKHEHIIUX HEMETA/UIOB (raJiore€HOB, CEphl, a30Ta, ¢ocdopa, yriepona W KPEeMHHUS) U MX COCIUHEHUU (OKCHJIOB,
KHCJIOPOJICOACPKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN).

[IpruMmeHeHre BaxKHEUIIIUX HEMETAVIOB U UX COCTMHEHUN.

Mertamiel. [Tonoxxenue meramioB B [lepuoanaeckoii cucteme xumuueckux 3nementoB J[. . MenneneeBa. OcoOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
0005109ek aToMOB MeTasuioB. O0mHMe pu3nvIecKrue CBOMCTBa MeTauioB. CIUTaBbl META/UIOB. DJIEKTPOXUMUYECKHUH Pl HATPSHKCHUH METaIIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAILIOB (HATPUM, KaJIU, KAJIbIIMM, MAarHUN, aTFOMUHHUM, IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUM.

OO61mue criocoOb! moay4YeHus: MeTauioB. [IlpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIEPUMEHTATbHBIC METOJIbI M3YYEHUsS] BEIIECTB U WX MPEBPAIICHHUH: M3ydyeHHEe KOJUIeKIMH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAIIOB,
pEIICHUE SKCTICPUMEHTAIIBHBIX 3a/1a4, HA0II0/ICHUE M OTICAaHUE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOICHCTBHE THAPOKCH 1A ATFOMUHU S
C pacTBOpaMH KHUCJIOT U IIEJI0YEH, KaueCTBEHHBIC PEAKIIMM Ha KATHOHBI METAJJIOB).

PacuérHric 3amaun.

Pacuérer Macch BemecTBa win 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce MM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, pacuéThl Macchl (00BEMA, KOTMYECTBA BEUIECTBA) MTPOIYKTOB PEAKIIUH, €CITH OJJHO U3 BELIECTB UMEET MIPUMECH.

XuMus 4 KM3Hb

Ponp xuMuu B oOecriedeHHH SKOJIOTHYECKON, YHEPreTUUECKO U MUIEeBOi 0e30MacHOCTH, Pa3BUTUU MEAMIIMHBL. [[OHATHE O HAay4yHBIX METOJax
MO3HAHUSI BEMIECTB M XUMUUECKUX PEAKIIHi.

[TpencraBienust 06 0OIIMX HAYYHBIX MTPUHIIUIIAX POMBIIIIEHHOTO MOTYYeHUS BaKHEHIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB U MATEPUATIOB: BAXKHEHIINE CTPOUTEIbHBIE MaTEpUailbl, KOHCTPYKIIMOHHBIE MaTE€pHUalbl, KPACKH, CTEKJIO, KEpAMHUKAa,
MaTepuaibl s DIIEKTPOHUKHU, HAHOMAaTepUalbl, OPraHUYEeCKHEe U MUHEPATbHBIE YI00OpEHUSI.

XuMHS ¥ 3T0POBbE YEIOBEKA: MPaBUJIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MaCHOT0 UCTIOIL30BaHUs MTPEnapaToB ObBITOBOM
XUMUH
B TIOBCETHEBHOM KU3HH.

MeXnpeaAMEeTHBIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBSA3eH MPHU W3YYeHHH OOIIel U HeopraHudecko Xxumuu B 11 Kiacce OCyIIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TMOHITHIA, SBISIONIUXCS CUCTEMHBIMU JJIs1 OTJICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mI1e ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIN (DaKT, TUMIOTE3a, 3aK0H, TEOPHUSI, aHAJIN3, CHHTE3, KJIacCU(UKAIs, TIEPUOTNIHOCTh, HAOII0ICHHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJIICHUE.




®dusnka: MaTepus, dHEPIUsA, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PaIMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUI yPOBCHbD,
BEIIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NYECKHE BETMYMHBI U €IMHUIIBI UX U3MEPEHHsI, CKOPOCTb.

Bbuosnorus: knerka, opranusm, sKocucTemMa, buocdepa, Makpo- 1 MUKPOJIEMEHThI, BUTAMHHBI, 0OOMEH BELLIECTB B OpraHU3Me.

I'eorpadust: MuHEpanbl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonoOrKUs: XUMUYECKasi IPOMBIIIIIEHHOCTb, METAJUTYPrusl, IPOU3BOJACTBO CTPOUTEIBHBIX MATEPUANIOB, CEIBCKOXO03AHCTBEHHOE IPOU3BOACTBO,
NUIIEBasi MPOMBIIIICHHOCTh, (apMaleBTU4YecKass MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKUX IPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX
MaTEpUAIIOB, MIEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHMS K Pe3ybTaTaM OCBOCHHS OOYYAIOIIUMHKCS MPOTPaMM CPEIHETo O0IIero odpa3oBaHus (JIMYHOCTHBIM,
MeTaIpeIMEeTHBIM 1 IpeAMeTHBIM). HayuHo-MeTo1uueckoil 0cHOBOH /Ui pa3paOOTKU IJIAHUPYEMbBIX PE3YJIbTaTOB OCBOECHUS ITPOrPaMM CPEAHEro 001Iero
00pa30BaHUs SBISCTCS CUCTEMHO-ESITEIbHOCTHBIA MOIXO/.

B cooTBeTcTBUM € CHUCTEMHO-JESTEIBHOCTHBIM IOJXOJOM B CTPYKTYypEe JMYHOCTHBIX PE3yJIbTATOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE
cpeaHero o0mero o0pa3oBaHus BBIICICHBI CICIYIOIINE COCTABIISIONINE:

0CO3HaHHE 00yYarOIUMUCS POCCUICKON TPaKAaHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIEHUIO;

HAJIMYMe MOTUBAINH K 00yUEHHIO;

LeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMUHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAaaULMN 0a30BOH HAyKH
XUMHUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATENBHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH, MPUCYIIUMU
LEJIOCTHOW CUCTEME XUMHUYECKOTI0 00pa3oBaHus;

HaJIM4YMEe TPaBOCO3HAHUS SKOJIOTUYECKOH KYIbTYpPbl U CIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIIaHBI.

JIMgHOCTHBIE PE3yIbTAThl OCBOCHHUS TpeIMeTa «XHUMUS» JTOCTUTAIOTCS B €IMHCTBE YU€OHOH W BOCIHTATEILHON IEATEIEHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU LEHHOCTSAMHU U HJI€AJIaMU POCCUHCKOTO I'pa)/1aHCKOTO OOIIecTBa, MPUHATHIMU B
o0IIecTBE HOPMaMH | MPAaBHIIAMH MTOBEICHHSI, CIOCOOCTBYIOIMMH MTPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH
o0yJaronuxcs.

JIM9HOCTHBIE PE3yIbTATHI OCBOCHHS TpeMeTa « XUMHUS» OTPAXKAIOT COPMUPOBAHHOCTD OIBITA IMO3HABATEIHLHON U MPAKTHYECKON JIESTEITLHOCTH
00yJaroImuxcs 1o peaau3aliy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

0CO3HaHMS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX NpaB U 00s3aHHOCTEH, YBaKEHUS K 3aKOHY U IIPABOMOPSJIKY;

NPEJICTAaBICHUS O CONMATBHBIX HOPMAaX M MPAaBUIIAX MEXIMIHOCTHBIX OTHOIICHUN B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTH MHpPU CO3JaHUU YYEOHBIX INPOEKTOB, PEHICHWH YUeOHBIX M TO3HABaTeNbHBIX 3ajad,
BBIITOJIHEHUH XHMHYECKIX IKCIIEPHMEHTOB;

CMOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTHKY M apryMEHTHI IPYTHX MPHU aHAIN3€ PA3IMYHbIX BUI0B YU€OHOH 1€ TebHOCTH;



2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACIIEIHIO OTEYSCTBCHHOW XUMHUH,

YBaXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTH TEOPHHM M NMPAKTHYECKOTO MPUMEHEHHUS XMMHH, OCO3HAHMS TOTO, YTO JTOCTHD)KCHHS HAyKH €CTh
pe3yNIbTAT JTUTEIBHBIX HAOIOICHUH, KPOMOTIUBBIX IKCIIEPUMEHTATBHBIX IOMCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M II03HABATEIBHBIX MOTHBOB B TOJYYCHHHM W TOCICAYIOIIEM aHalW3e HHPOPMAIMH O TEPEIOBBIX JTOCTHIKCHHIX COBPEMEHHOM
OTECYCCTBCHHOM XHMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHHUBATh CUTYaIIWH, CBSI3aHHBIC c XAMHYCCKUMU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

TOTOBHOCTHU OIEHUBATh CBOE MOBEJCHHE U IMOCTYIKH CBOMX TOBAPHINEH C MO3HIIMI HPABCTBEHHBIX M MIPABOBBIX HOPM M OCO3HAHUE IMOCIICIACTBHIMA
3THUX MOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/10pOBOT0 U Oe30macHoro o0pas3a *KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (hU3UUYECKOMY U
MICUXHYECKOMY 3/I0POBBIO;

coOroeHHsI TpaBuiI 0e301acHOro oOpalleHus ¢ BEIIeCTBaMU B OBITY, TOBCEHEBHOM )KM3HHU U B TPYIOBOMU JESTEIbHOCTH;

MOHMMAHHUS IIECHHOCTH TMPABWJI WHIMBUAYAIBHOTO M KOJUIEKTHMBHOTO O€30IMaCHOTO TMOBEJCHUS B CHTYAIHSIX, YIPOXKAIOIINUX 3J0POBBIO U KU3HH
JIFOJIE;

OCO3HAHUS MTOCIIEACTBUI U HEMPUITHS BPEAHBIX MPUBBIUEK (YIIOTPEOIICHUS AIKOTOJIsI, HAPKOTHUKOB, KypeHU);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIBCKOW JCATCIILHOCTH, OOIIECTBEHHO ITOJIE3HOW, TBOPYECKOW W JPYTUX BHJIAX
JeATEITbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCcTHE B PEIICHUU MPAKTUUYSCKUX 3a/1a4 COITMAITBHON HAIMPABICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUSHHIO MPOECCHl pa3TUYHOTO pOja, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXXCHHS K TPYIY, JTFOISIM TPYyJIa M PE3yJIbTaTaM TPYIAOBOH I TEIIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBHIyalbHOM TPaeKTOpHH oOpa3oBaHus, Oyaylel mpodeccuu 1 peaanu3ainuu cOOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YIETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, MHTEPECOB ¥ IMMOTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOrH4eCKOro BOCIIATAHMA:

9KOJIOTHYECKH 11e71eCO00pa3HOro OTHOMIECHUS K TIPUPO/IE, KaK NCTOYHUKY CYIIECCTBOBAHUS KU3HU Ha 3eMie;

MOHUMAaHHUS TTI00aThHOTO XapaKTepa dKOJOTUYECKUX MpOOSieM, BIUSHUS SKOHOMHYECKHUX IMPOILIECCOB HA COCTOSHHUE MPUPOTHOM M COIHAIBLHOM
Cpe/Ibl;

OCO3HaHUS HEOOXOUMOCTH UCTIONB30BAHUS JOCTHKEHUN XUMUHU IS PEIICHUS] BOIIPOCOB PAIlMOHATIBLHOTO MPUPOAOIOIE30BAHNUS;

AKTUBHOTO HETIPUATHS JCHCTBHH, IPUHOCSIINAX BPE OKPYKAFOIICH IPUPOTHON CpeJie, YMEHHSI TPOTHO3UPOBATh HEOJIATONIPUATHBIC SKOJIOTHICCKHE
MOCTIEACTBHSI MPEANPUHUMACMBIX IEHCTBUIN U MPEIOTBPAILATh UX;



HAJIMYUS PA3BUTOrO KOJOTHYECKOTO MBIINIICHHS, SKOJOTUYECKONW KYJIBTYPBI, OIBITa JIEATCIBHOCTH 3KOJOTHYCCKOW HAIPABJIICHHOCTH, YMCHHS
PYKOBOJICTBOBATHCSI IMH B TTO3HABATEIILHON, KOMMYHUKATUBHOMN U COLMATIBLHON MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTHBHO MPOTHUBOCTOSATH UJIEOJIOTHH
xeMooouw;

7) IEHHOCTH HAYYHOT0 O3HAHMSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLICCTBCHHOW MPAKTHKHY;

MOHUMAaHUS CTIEMU(PUKA XUMHH KaK HayKH, OCO3HaHUs e€ poyid B (POPMUPOBAHUH PAIMOHATBHOTO HAYYHOT'O MBINUICHHSI, CO3JAHUH 1[EJI0CTHOTO
IPEJICTaBICHUS 00 OKPYXKAIOMIEM MHUpPE KaK O CJIMHCTBE NMPUPOJBLI M YeJIOBEKa, B IMO3HAHWU IMPHUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHH MPOOJieM
COXpaHEHHUSI TPUPOTHOTO PABHOBECHS;

yOexKAEHHOCTH B 0CO00M 3HAYMMOCTH XMMHH JIJIS1 COBPEMEHHOM ITUBUITM3ALMH: B €€ T'YMaHUCTHYECKON HAIIPABICHHOCTH M BAXKHOW POJIU B CO3/IaHUN
HOBOM 0a3bl MATEPHUATIBLHOU KYJIBTYPbI, PEIICHUH TJ100aTbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS Y€JI0BEUECTBA — CHIPHEBOM, SHEPreTHIECKOM, MUILEBOMN U
9KOJIOTHYECKOM 0€30MaCHOCTH, B PA3BUTHH METUITUHBI, 00CCIICUCHUH YCIIOBUN YCIICITHOTO TPY/Aa H 3KOJOTUICCKH KOM(MOPTHOM KU3HU KAXKIOTO YICHA
00I111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IOHWMAHHS CYINTHOCTH METOJOB IO3HAHHS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIOJIB30BaTh MOJy4YaeMble 3HAHUS [UIS aHAIHM3a U OOBSICHEHHS SIBJICHUH OKPYXAFOIIETO MUpPA U MPOUCXOMISANIMX B HEM U3MEHCHUU, YMCHHUS JIEJIaTh
000CHOBaHHBIC 3aKTFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIONIUXCS TAaHHBIX C [EIbI0 TIOTYUCHHS JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCITOJIb30BaTh XMMUYCCKHE 3HAHUS [Tl PELICHHS ITPOOJIEM B PEaIbHBIX KU3HCHHBIX CUTYaIUX;

WHTEpeca K O3HAHHUIO M HCCIIeI0BATEICKON IS TEIIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOpPa30BaHHIO, K AKTUBHOMY IMOJYYCHHIO HOBBIX 3HAaHUH 10 XMUMHU B
COOTBETCTBUH C KU3HCHHBIMH MTOTPEOHOCTSIMHU;

UHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3JIMYHbBIX cepax mpodhecCHOHATLHON IESTEIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MertanpeameTHbIe pe3yabTaThl OCBOECHUS YU€OHOTO MpeaMeTa «XUMHS» Ha YPOBHE CpEHEro 001Iero o0pa3oBaHus BKIIOYAIOT:

3HaUYUMBIE IS (POPMHUPOBAHUS MHUPOBO33PEHHS O0YJAIOIIMXCS MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIICHAayUYHbIe MOHATHUS, OTPAXKAIOIINe
1I€JIOCTHOCTh HAYYHOUW KapTUHBI MUPA U CIIEIIU(PHUKY METOI0B MTO3HAHMUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPT s, SIBJICHUE,
MPOIIECC, CUCTEMa, HAYYHBIH (PaKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeJOBaHNEe, HAOIIOACHUE, H3MEPEHHUE, IKCIIEPUMEHT U
ApyrHe);

yYHHUBEpCcalIbHbIe yueOHbIe NEeHCTBUS (TI03HABaTEeNbHBIE, KOMMYHUKATHUBHBIC, PETYISATUBHEIE), oOecnednBaroie GopMupoBanrue QyHKIIMOHATEHOM
TPAaMOTHOCTH U COIMAIIBHOW KOMITETEHIIMH 00y4JarOIINXCs,;

CIIOCOOHOCTH 00YUAIOUTNXCS UCIIOJIB30BaTh OCBOCHHBIE MEKTUCITUTUIMHAPHBIE, MEPOBO33PEHUECKHE 3HAHUS U YHUBEPCATbHBIC yUeOHbIE TeHCTBUS
B IM03HABATEILHON U COLMAIIBHON MPAKTHUKE.

MeTtanpeamMeTHble pe3yabTaThl OTPAXKAIOT OBJIA/ICHUE YHHUBEPCAIBHBIMU YYEOHBIMHU TMO3HABATENbHBIMU, KOMMYHUKATHBHBIMU U PETYISTUBHBIMU
JNEUCTBUSIMU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU ACHCTBUAMM:

1) 0a3oBble JJOTMYECKHUE IeHCTBUS:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaTHU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;



OIpeNeNATh LIEIH AEATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH UX JTOCTUKEHUS, COOTHOCUTh PE3yJIbTaThl JESTEIbHOCTH C MOCTaBICHHBIMU
LEJISIMY;

UCIIOJIb30BaTh IPU OCBOEHHM 3HAHWUN MPUEMBI JIOTMUECKOTO MBIIIICHUs — BBIIENATh XapaKTEpHbIE NMPU3HAKU HNOHATHH M YCTaHABIMBATh UX
B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHUS JIs1 OOBACHEHUS OTACIBHBIX (DAKTOB U SBJICHMUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUK BELIECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBS3U MEXKY U3Y4aeMbIMU SIBJICHUSIMM;

CTPOUTBH JIOTHUECKUE PACCYXKAECHUS (MHIYKTUBHBIE, IeIyKTUBHBIE, TI0 AHAJIOTUH ), BBIABIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUNS B PACCMATPUBAEMBIX
SBIICHUSIX, (OPMYJIMPOBATH BHIBOJIBI U 3aKIIIOUCHUS;

IPUMEHSATH B IIPOLIECCE TO3HAHNUS, UCII0JIb3YEMbIE B XUMUH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEINIHN, IPE0OPa30BbIBATE MOJIEIIbHBIE IPECTABICHUS —
XMMHUYECKMH 3HaK (CUMBOJ) JIEMEHTa, XUMHUYecKas (opMysa, YpaBHEHHE XUMHUECKOW PEAKIMU — IMPH PEIIeHUM Y4EOHBIX I103HABATEIbHBIX U
IPAKTUYECKUX 3aJ1a4, IPUMEHATh Ha3BaHHbIE MOJICJIbHBIE NIPEACTABIEHUS AJIs BBISIBICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUYECKUX
pEaKIuu.

2) 6a3zoBbIe HcCaeA0BaTENbCKUE el CTBUS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKIINI;

(dopMynupoBaTh 1€MW U 3aJa4d HMCCIEIAOBAHUSA, MCIOJb30BaTh IOCTABICHHBIE M CaMOCTOSITENBHO C(HOPMYIHPOBAHHBIE BOIIPOCHI B KaueCTBE
MHCTPYMEHTA IIO3HAHUS U OCHOBBI 1711 (JOPMHUPOBAHUS TUIIOTE3bI 110 TPOBEPKE MTPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUIA;

BJIa/IETh HABbIKAMHU CaMOCTOSITEJIBHOTO IUIAHUPOBAHMS M MPOBEACHUS YUEHMUECKHUX 3KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOAATh 3a
XOJIOM TIPOLIecca, CaMOCTOSATENIBHO TPOrHO3UPOBATh €r0 pe3yJbTaT, (OpMYIMpOBaTh 000OIIEHNUS U BBIBO/Ibl OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB
UCCJIEIOBAHMSI, COCTABIISATh 00OCHOBAHHBIM OTYET O MPOJIETAaHHOMN paboTe;

nproOpeTaTh OMbIT YYCHUUECKOW MCCIeI0BATEIbCKON U MPOEKTHOM AESATeNbHOCTH, MPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PELIEHUsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B MTO3HAHHUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHMKAX MH(POpMAIUHU (Hay4yHO-TIOMYJIIpHAs JINTEpaTypa XMMHUECKOTO COJEpKaHUs, CIIPaBOYHbIE 11OCOOuS,
pecypcel MHTepHeTa), aHaIM3MpOBaTh HH(DOPMAIUIO Pa3lIUYHBIX BUAOB M (OPM MPEJCTABICHUS, KPUTHUECKH OIICHHWBATh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTH;

(bopMynHpoBaTh 3aIPOCHl U IPUMEHSTH pa3IMYHbIE METO/IbI IPH MOUCKE M 0TOOpe HHPOPMALINU, HEOOXOJUMOI /7Sl BBIITOJHEHUS Y4eOHBIX 3a]a4
OIPEIEIIEHHOTO THUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TTOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY IpeIcTaBIeHHs HHPOpMaLUK (CXeMbl, TpaQuKy, TuarpaMMbl, TaOJIUIbl, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KayecTBE CPEJCTBA MpHU paboTe ¢ XMMHUYECKOW MH(pOpMalueil: MPUMEHATh MEXIIpeIMeTHbIe ((pu3ndeckue u
MaTeMaTU4YeCKre) 3HaKU U CUMBOJIBL, (hOpMYyJibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIO0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJISTHOCTH.

OBi1ajeHNe YHHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMMU:
3a/1aBaTh BOIIPOCHI 1o CYLIECTBY o0cyxaaemMoin TEMBI B xoJie auanora
W/WIHA TUCKYCCHUHU, BBICKA3bIBATh UJieH, JOPMYITUPOBATH CBOU MPEIOKEHUSI OTHOCUTENLHO BBITTOIHEHUS TIPEIOKESHHOHN 3a1a4u;



BBICTYIIATh C MPE3EHTAUMEN PE3YJIbTATOB IMO3HABATEIBHOM JESITEIBHOCTH, MTOIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHKAaMU IMPHU
BBITIOJTHCHUH XMMHUYECKOTO SKCIIEPUMEHTA, TPAKTHYECKON pabOThI 10 MCCIEIOBAHUIO CBOMCTB U3Y9YaeMbIX BEIIECTB, pealn3alui y9eOHOro poeKTa 1
dbopmynupoBath BBIBO/IbI
0 pe3yJibTaTaM MPOBEACHHBIX UCCIICIOBAHUN MMYTEM COTJIACOBAHMUS MO3HIIUN B X0/ OOCYXKICHUS U 00MEHA MHCHHSIMH.

OBiageHne yHHMBePCAJIbHBIMH PeryJsiTUBHBIMU AeHiCTBUAMM:

CaMOCTOATEJIHO IJIAHUPOBATh U OCYILECTBIIATH CBOIO II03HABATEIbHYIO AEATEIbHOCTD, ONpeess €€ Leln U 3aa4l, KOHTPOJIUPOBATh U [0 MEpE
HEOO0XO0IMMOCTH KOPPEKTUPOBATh NPEAJIaraeMblii ITOPUTM JICHCTBUI TPU BBIMOJIHEHUH YYeOHBIX M MCCIIEOBATEIIbCKUX 33/a4, BHIOMpaTh Hamboee
3¢ hexTUBHBIN CIOCOO UX pelIeHHs] ¢ YYETOM IMOJIyUYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDI
10 KJIACC

[TpenmeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHndeckas XUuMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI 0 XUMUYECKOW COCTaBJISIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, POJIM XMMHM B MO3HAHUM SBJICHUN
IpUPObl, B POPMUPOBAHUH MBILUIEHUS U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM Ul PELICHUs IPAKTHYECKUX 3a/1ay U
HKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 310POBBIO U IIPUPOIHON CPEAE;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAaHUM, KOTOpasi BKJIIOUAECT: OCHOBOIIOJIATAOIINE OHATHS (XUMUUECKUH 3]IEMEHT, aTOM, 3JIEKTpOHHast 000J10uKa
aTOMa, MOJIEKYJIa, BAJIECHTHOCTD, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBA3b, CTPYKTYpHasi popmyJa (pa3BEpHyTast U COKpaIlEHHasA), MOJIb, MOJISIpHAs
Mmacca, MOJIApHBIH OOBEM, YIIEepOAHbIN CKeleT, (YHKUMOHAJbHAs Tpylla, pagukall, U30MepHus, HU30MEpbl, TOMOJOIMYECKHH psJl, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPO U a30TCOAEPKAIINE COSAUHEHUS,, MOHOMED, TIOIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS); TEOPUH U
3aKOHBI (TEOpHsI CTPOEHUsS] OpraHndeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS! MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK
XUMHH; MUPOBO33PEHUECKHE 3HAHMSI, JISKALME B OCHOBE IOHUMAaHHUS MPUUYNHHOCTH U CUCTEMHOCTH XUMHUUYECKUX SIBJICHUH, (DaKTOJIOTMUECKHE CBEICHUS
0 CBOMCTBAaX, COCTaBE, MOJIyUeHUH U 0€3011aCHOM HMCII0JIb30BaHUM BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOHN EATETbHOCTH YETI0BEKA;

c(OpMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEpHbIE NMPU3HAKU MOHSTHUN, YCTAHABIMBATh WX B3aMMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOILKE
MOHATUSA IIPU ONIMCAHUM COCTaBa, CTPOCHUS U IPEBPALEHUN OPraHUYECKUX COCIUHEHUM;

c(OpMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEéHHON) (HopMya OpraHMYECKHX BELIECTB M ypaBHEHHUH XUMMUYECKUX pPEeaKIil, M3rOTaBIUBaTh MOJEIM MOJEKYJI OPraHMYECKHUX BEIIECTB JUIS
WJUTFOCTPALMKM UX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHHAICKHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB MO UX COCTABY M CTPOEHUIO K OINpe/IeIEHHOMY
KJ1accy/Tpynie coelMHeHUH (yriIeBOA0PObl, KUCIOPOJ U a30TCOIEpKAIUE COEAUHEHNS], BBICOKOMOJIEKYJIISIPHBIE COEIUHEHHNS ), 1aBaTh UM Ha3BaHUS 110
cucrematnueckoir HomeHknatype (IUPAC), a Takxke NpuUBOIUTH TPUBUAIIbHBIE HA3BaHUS OTJEJIBHBIX OPraHUYECKUX BEIECTB (ITHIIEH, MPOIMMJIIEH,
aleTHJIEH, STWICHIVIUKOJb, TJIUUEpPUH, (eHo, (opMaibAerui, aleTaablerui, MypaBbUHAas KHUCJIOTa, YKCYCHas KHCIIOTa, OJEHMHOBAas KHCJIOTa,
CTEapHHOBAs KUCIIOTA, IIII0K03a, (PYKTO3a, KpaxMaJl, [IeJUII0J103a, TIUIHMH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbl XUMUUYECKOM CBSI3U B OPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KpaTHbBIE);



Cc(OPMHPOBAHHOCTb YMEHMSI IPUMEHSATh IOJ0KEHUSI TEOPUHU CTPOEHUs opraHuueckux Bemects A. M. BytiepoBa 11 00bsICHEHUS 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTABa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKkTepu30BaTh COCTaB, CTPOEHUE, (PU3MUECKHE U XUMHUECKUE CBOMCTBA THUIMYHBIX MPEICTABUTENIEH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BEIIECTB (MeTaH, 3TaH, JITWUJICH, NPONWIEH, aueTwieH, Oyramuen-1,3, merunOyraguen-1,3, OeH305, METaHOJN, A3TAHOI,
STWIEHIJIMKOJb, TIMLEPUH, (DEeHOJ, aleTanblIeru], MypaBbHHas M YKCYCHas KHUCIIOTBI, TJIFOKO3a, Kpaxmall, LEJUIHJI03a, aMMHOYKCYCHas KHUCIIOTa),
WITIOCTPUPOBATH TEHETHUECKYIO CBSA3b MEX/y HUIMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIUH C UCIIOIBb30BaHIUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMHPOBAHHOCTb YMEHUS XapaKTepU30BaTh UCTOUYHUKH YTII€BOJOPOJHOIO ChIPbsl (HEPTh, IPUPOJHBIN I'a3, Yroilb), CHOCOOBI UX IepepabOTKU U
NPaKTUYECKOE MPUMEHEHHE MTPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM
IPOAYKTa peaxkuuu o U3BECTHBIM Mmacce, 00BEMY, KOJINYECTBY OJTHOT'O u3 UCXOJIHBIX BEILIECTB
WM [IPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHUH BJIAJETh CUCTEMON 3HAHMI 00 OCHOBHBIX METOJaX HAyYHOrO IO3HAHUS, UCHOJIb3YEMBIX B XMMHUU NPH U3YyYEHHUH
BEIIECTB M XMUMHUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUS JUIS
HPUHATHS peILICHUH B KOHKPETHBIX KU3HEHHBIX CUTYalLUsAX, CBA3aHHBIX C BEILIECTBAMU U X IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHMI cOONIOAaTh IpaBHJIa IMOJIb30BAHUSI XMMHMYECKOM IOCYJ0M M J1a00paTOpHbIM 00OpYAOBAHHMEM, a TAKXKE MpaBuUiIa
oOpalleHus C BeIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU I10 BBIIOJIHEHHUIO JIAOOPATOPHBIX XUMUUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIOJIHATh XMMHUUYECKUN IKCHEPUMEHT (TpEeBpallleHus] OPraHUYECKUX BEIIECTB IPU HarpeBaHUU,
HOJIy4YEeHHUE STHIIEHA U U3yYEHHE ero CBOMCTB, KAUECTBEHHBIE pEaKI[MM OPraHUYECKUX BEIIECTB, AeHATypalus OelIKOB IpU HarpeBaHUHU, LIBETHbIE PEAKLIUU
0€JIKOB) B COOTBETCTBHM C IIpaBWJIaMU TEXHUKU O€30IaCHOCTH IpH OOpAILlEHUH C BELIECTBAMHU U JaOOPAaTOpPHBIM O0OPYIOBaHHEM, NPEACTABIATH
pe3yibTaThl XMMUYECKOIO 3KCIIEpUMEHTa B (OpME 3alUCU YPAaBHEHHMH COOTBETCTBYIOLIMX pEaKkUUi U (OPMYIMPOBATH BBIBOABI Ha OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUUYECKH aHAIM3UPOBATh XUMUUYECKYIO0 HH(OPMAIIHIO, TOIY4aeMYI0 U3 pa3HbIX MCTOYHUKOB (CPECTBA MacCOBOM
uH(popManuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHH COOMIOaTh MpPaBUJIa HKOJOTHUECKU IEJIeCOO00pa3HOro MOBEJIEHHUs B OBITY W TPYJOBOM NEATEIHLHOCTH B IIEIAX
COXpaHEHUsI CBOETO 3JI0pPOBbS M OKpYXKarolled NpUPOIHOM Cpelbl, OCO3HABAaTh OINACHOCTh BO3JEHCTBUS Ha JKUBBIE OPraHU3MbI OMNPENCIEHHBIX
OpPraHMYEeCKUX BEILECTB, MOHMMas cMblci nokaszarens [1/1K, noscHaTh Ha mpuMepax crocoObl yMEHbILIEHHS U TPEI0TBPAILIEHHUS UX BPEAHOTO BO3/1€HCTBUS
Ha OpPTraHu3M YeJIOBEKa;

JUIs 00y4aroImuXcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 3JIOPOBBSI: YMEHHME MPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX INO3HaHUS
BEIIECTB U XUMUYECKHX SIBJICHMIA;

JUIS CIETBIX M CIa0OBUIAMIMX OOYYaloIIUXCS: YMEHHE MCIONb30BaTh pelibe(HO-TOUEUHYI0 cuctemy oOo3HaueHuid JI. Bpaitng ans 3amucu
XUMUYECKUX (HOPMYII.

11 KJIACC
HpCILMCTHBIe pPE3ybTaThl OCBOCHUA KypCa «061113.}1 1 HCOPraHUYCCKAasA XUMUI» OTPAKALOT:



c(hOpMUPOBAHHOCTh MPEACTABICHUA: O XUMHUYECKON COCTABIISAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJIM XMUMHH B TIO3HAHUU SIBICHUH
IPHUPOJIBI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPhl TUYHOCTH, €€ (QYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOM ISl PEIICHUsI IPAKTHYECKHUX 3a71a4 U
9KOJIOTMYECKH 000CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BJIaJICHHE CHCTEMOW XHMHUYECKUX 3HAHHUM, KOTOpas BKJIHOYACT: OCHOBOIIOJIATAIONINE MOHATHS (XMMUYECKHI 3JIEMEHT, aToM, M30ToI, S-, pP-, d-
3JIEKTPOHHbIE OPOUTATIN aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BEM, BaJICHTHOCTD, JEKTPOOTPHUIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMHUYECKast
CBs3b (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAsA), KpPUCTAJUIMUECKas peIIETKa, TUIbl XUMUYECKUX PEaKUUid, pacTBOp, SJIECKTPOJIMTHI,
HERJIEKTPOJIUTHIL, SIEKTPOIUTHYECKAS TUCCOLUAIUS, OKUCIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON PeakIui, XMMUYECKOe PaBHOBECHE); TEOPUHU
Y 3aKOHBI (TEOPHS JIEKTPOIIMTHUECKON Juccouanuu, nepuoandeckuit 3akon 1. . MenneneeBa, 3aKOH COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPaHEHUS
U MIPEBpaIlleHus] SHEPTUH TPU XUMHUECKUX PEAKIUsX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIA S3bIK XUMUU, MUPOBO33PEHUECKHE 3HAHUS, JIeXKAIllUe B OCHOBE
MOHMMAHUSA MPUYMHHOCTU M CHUCTEMHOCTH XHMHUYECKUX SIBJICHUH, (DaKTOIOrMueckue CBEACHHSI O CBOMCTBAX, COCTaBe, IMOJIyYeHUU M 0€30MacHOM
WCIIOJIb30BAHUU BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISABIIATH XapaKTepHBbIE MPU3HAKK MOHATUN, YCTAHABIMBATh UX B3aHMMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIIKE
MOHSITHUS TIPH ONMMCAHUHM HEOPTAHMYECKUX BEIIECTB M UX MPEBPAIICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHH HCIOIB30BaTh XUMHYECKYI0 CHMBOJUKY JUIsI COCTaBICHHUS (POPMYJ BEUIECTB M YPaBHEHHM XMMHUUYECKUX PEaKIHil,
cucrteMarnyeckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX HEOPraHWUYECKUX BEIIECTB (yrapHbIM ra3, YIJIEKUCIBINA Ta3, aMMHaK,
raméHasi U3BecThb, HeraméHasi U3BeCTh, IUTHEBAs COJIA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OMPEIEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX SJIEMEHTOB B COCIMHEHUSIX PA3IMYHOrO COCTaBa, BUJL
XUMHUYECKON CBSI3M (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOIHAs) B COCIMHEHUSX, TUI KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIECTBa
(aToMHast, MOJIEKYJISIpHAsI, HOHHASI, METAJUTMYECKAas ), XapaKTep Cpeibl B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHUN yCTAaHABIMBATh MPUHAJUICKHOCTh HEOPTaHMUYECKUX BEIIECTB IO MX COCTAaBY K ONpeAENEHHOMY Kiaccy/Tpyrrme
COETMHEHUH (MPOCTHIC BEIIECTBA — METAJIBI 1 HEMETAJUTbI, OKCH/Ibl, OCHOBAHMSI, KUCIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMBICHT Mepuoandeckoro 3akona J[. M. MenneneeBa u AEeMOHCTPUPOBATh €r0 CHCTEMAaTHU3UPYIOIIYIO,
OOBSCHUTENIbHYIO ¥ IPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh dJIEKTPOHHOE CTPOSHHE aTOMOB XUMHUYECKHUX 21eMeHTOB 1—4 mepuoaoB Ilepuoanueckoil cuctemsl
xuMu4yeckux saementoB JI. WM. MenneneeBa, HMCIONb3Ys MOHATHS «S-, P-, O-3JIEKTpOHHBIE OPOUTAIN», «IHEPTETHUECKHUE YPOBHH», OOBICHSTH
3aKOHOMEPHOCTH U3MEHEHHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEAMHEHUM mo nepuoaam u rpymnmnam l[lepuoanydeckoil cucTeMbl XMMHUYECKUX
anemeHToB 1. M. Meneneena;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA HEOPTraHMYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHNE TE€HETUUECKOU CBSI3U MEXKIYy HEOPraHMYECKHUMHU BEIIECTBAMHU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX
peaKkuuii;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIIUU 10 PA3TUYHBIM MpHU3HAKaM (YHCIIy W COCTaBY pEarupyrollux BEIICCTB,
TerIoBoMY 3G (HEKTy peakIiiu, U3MEHEHUIO CTENIEHEeH OKUCTICHHSI JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YIaCTHUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATH YPABHEHUS PEAKIIMI PA3TMYHBIX THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHHS PEaKIInii HOHHOTO OOMEHa,
YUUTBHIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUN MTPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAUYSeCTBEHHBIN COCTAaB Pa3IMUHBIX HEOPTAHMUECKUX BEIIECTB, PACO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;



c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYLUTHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO
OaylaHca 3TUX PEaAKIUH;

c(OpPMUPOBAHHOCTh YMEHU OOBSICHITH 3aBUCUMOCTb CKOPOCTU XUMUYECKON PEaKIIUU OT Pa3InYHbIX (PaKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHeIIHero Bo3jaeicTeus (mpunuun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XMMHUYECKHE IPOLIECCHI, JIEKAIIHME B OCHOBE MPOMBILIUICHHOTO MOJYYEHHUS CEpHOM KHUCIIOTHI,
aMMUaKa, a Takke COPMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYHBIX MPUHITUIIAX U IKOJIOTUIECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI IPOBOUTH BHIYUCIICHHS C UCTIOJIb30BAHUEM MOHATHS «MaccoBas J0JIsl BEIIECTBA B PAaCTBOPE», 00bEMHBIX OTHOILICHUH
ra3oB TpPU XMUMHYECKHUX PEAKIHMSIX, MAcChl BEIIECTBA WM O0BbEMA Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WU OOBEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEMJIOBOI0 3(heKTa peakiii Ha OCHOBE 3aKOHOB COXPAaHEHHUs MacChl BELIECTB, IPEBPAIICHHS U COXPAHEHUS DHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBHJia MOJIb30BAHUS XUMHUYECKOW MOCYAON U J1abopaTOpHBIM OO0OpYyIOBaHHEM, a TaKXKe IpaBUIia
oOpallleHus C BEIEeCTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMH IO BBIITOJIHEHUIO Ta00PaTOPHBIX XUMHYECKHUX OITBITOB;

c(OpPMUPOBAHHOCTh YMEHMH IUJIAHUPOBATH U BBIMOJIHATh XUMHUYECKHH JKCHEPUMEHT (Pa3lioKeHHE TIEPOKCHAAa BOJAOPOAAa B MPUCYTCTBHH
KaTaau3aTopa, OINpeAeNICHHE Cpelbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCAIBHOTO WHIMKATOPA, BIMSHHUE PaA3IMYHBIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON peakliu, peakiuu HOHHOTO 0OMeHa, KaueCTBEHHbIE peakluy Ha cyiab(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE
HKCIIEPUMEHTANIbHBIX 3a]1a4 10 TeMaM «MeTaiuiei» 1 «HemeTalbsl») B COOTBETCTBHUH € MPABUJIAMU TEXHUKHU O€30MaCHOCTH ITPH OOPAIICHUH C BEIIECTBAMHU
U 1a00paTOpHBIM 000pyIOBaHUEM, IPECTABIATH PE3YyIbTaThl XUMHUUECKOTO IKCIIEPUMEHTa B (hopMe 3alKicH YPaBHEHHH COOTBETCTBYIOIIUX PEaKIIUN U
(GbopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIU3UPOBATH XMMHUECKYIO HH(DOPMALIHIO, TTOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOM
KOMMYHUKaIuu, aTepHeT u npyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIIO/IaTh MpaBUia SKOJIOTHYECKH 1e71eco00pa3HOro MOBEACHHsS B OBITY U TPYAOBOM NEATEIHHOCTH B LIETSNX
COXPAHEHHUS CBOETO 3/I0POBb M OKPY>KAIOIIECH MPUPOJTHON CPEbl, 0CO3HABATH ONACHOCTh BO3JICMCTBHS HA KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB,
noHumMast cMbich nmokasarens [1J1K, mosicHsATh Ha mpuMepax crocoObl YMEHBIIEHHS U MPEA0TBPAIICHHUS HX BPETHOTO BO3/ICHCTBHS HA OPraHU3M YeIIOBEKa;

JUIsl 00OYyJaronIuXxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBSI: YMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUH;

JUISL CHETBIX W CIHA0OBHISIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh peibe(HO-TOUeUHYIO0 cuctemy obOo3nHadeHuit JI. bpains s 3anucu
XUMHYECKHUX (POPMYIL.
TEMATHUHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmeHnoBaHue pa3iesioB H TEM MPOrPaMMBI KomnuduectBo yacos DneKkTpoHHbIE (IUPPOBHIC)
i/ Bcero  KoutposbHbIe [MpakTuyeckue 00pa3oBaTeNIbHEIC PECYPCHI

paboThI paboThI
Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH

1.1 IIpenmer opranuueckoii xumuu. Teopus crpoeHus 3
opranudeckux coenunenuit A. M. bytieposa

Hroro no pasneny 3



No HaunmenoBanue pa3zienoB U TeM NporpaMMbl
/11

Paznen 2. YrieBoaopoabl

2.1 TlpenenbHbIE YIIEBOJOPOIBI — ATKAHBI

2.2 HemnpenenbHbIe yrIeBOAOPOIbI: AKEHBI, AJIKAIHCHbI, AJTKHHbI
2.3 Apomaruyeckue yriieBOJ0pO/IbI

2.4 TlpupoaHble HCTOYHHUKH YTIEBOAOPOAOB U UX repepadoTka
Uroro no pazneny

Pa3nea 3. Kuciopoacoaep:kaimue opranHu4ecKue coeJHHeHHs
3.1 Couptel. @enon

3.2 Aunpaeruapl. Kap6oHoBbIe KHCIOTHI. CII0KHBIE H(UPHI

3.3 VYrueBomsl

Hroro no pazneny

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeMHeHUus

4.1 AwmwuHBl. AMUHOKHCIIOTHL. benku

Hroro no pazneny

Pa3znea S. BbicokomoJieKyJISIpHbIE COeINHECHUS

5.1 [TIlnactmaccel. Kayuyku. BonokHa

Hroro no pazneny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne HanmenoBanue pa3nenoB 1 TeEM IPOrpamMMsl
n/n

Paznen 1. Teopernueckue 0CHOBbI XUMHH

1.1 Crpoenue aromoB. [lepuoanueckuii 3axon u [lepuoanueckas
cucteMa xuMudeckux snemenToB [[. . Meneneesa

1.2 Crpoenne BemecTBa. MHOrooOpasue BEMIeCTB
1.3 Xwumuueckue peakiuu

KomnuectBo yacos

Bcero  KoHTtposnbHbIE [IpakTnueckue
paboThI paboThI

2
6 1
2
3 1

13
3
7 1
3 1

13
3

3

2

2

34 2 2

KomnunuectBo yacoB

Bcero KonTposibHbIE [IpakTnueckue
paboThI paboThI
3
4
6 1 1

OnekTpoHHbIE (IUPPOBHIE)
o0pazoBaTenbHBIE PECYPCHI

DnexTpoHHbIe (U POBLIE)
o0pazoBaTesbHbIE PECYPChI



/o

HaumenoBanue pa3zenoB 1 TeM IPOrpaMMBbI

Uroro no pazneny

Pa3nea 2. Heopranuyeckasi xumust

2.1 Merauibl

2.2 Hewmerauibl

2.3 CBsi3b HEOPTraHUYECKUX M OPTaHUYECKHUX BEILECTB

Uroro no pazneny

Pa3gea 3. Xumus 4 ;Ku3HbL

3.1 Xumus 1 KU3Hb

Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME
IHOYPOYHOE INIVIAHUPOBAHHUE

10 KUIACC
Ne Tema ypoxka
/11
1 IIpenmer opraHnyeckoil XuMuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYCHHUE
2  Teopus cTpoeHus opraHudeckux coeaunenuii A. M. bytieposa,
€€ OCHOBHBIE TIOJIOKEHUS
3 IlpencraBnenue o KinaccUPUKAIIHA OPTAaHUIECKUX BEIECTB.
Howmenknarypa (cuctematuyeckasi) U TpUBHAIbHbIE HA3BaHUS
OpraHUYECKUX BEUIECTB
4 AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH P
5  Meran u 3TaH — NpocTenIINe NPeJACTaBUTENH aJIKaHOB
6  AJKEHBI: COCTaB M CTPOCHHE, CBOWCTBA
7 DTuWieH ¥ MPONUJICH — MPOCTEUIITNE TPEICTABUTENIN aJTKEHOB
8 Ilpakrtuueckas padota Ne 1. «[lomydeHune sTuIeHA U N3ydeHHE

€r0 CBOICTB»

Bcero

13

34

KonnuecTtBo yacoB

KonTposibHbie
paboThI

[IpakTrueckue

paboThI

KommuectBo yacos

Bceero KoHntponbHbIe

s

paboTsl

[IpaxkTueckue
paboTsl

OnekTpoHHbIE (IUPPOBHIE)

JlaTa
W3y4CHUS

o0pazoBaTenbHBIE PECYPCHI

DJeKTpOHHBIE LIU(PPOBbIE
o0pa3oBaTebHbIE PECYPCHI



No Tema ypoka KonnuectBo yacos Hara DneKTpOHHBIC IU(PPOBHIE

n/m Bcero Komrpombmsie — Ilpakrmueckme —HM3Y4CHHA — 00pa3oBaTesibHBIC PECYpChI
paboThI paboThI
9  Aunxaguensl. byraguen-1,3 u metunoyraguen-1,3. [lomyuenue 1
CHUHTETHYECKOr0 KayuyyKa U PEe3HHbI
10 AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKUMA 1
psa. AueTuieH — MpOCTEHIINNA IPEeICTaBUTEND aJIKUHOB
11 Beruncienus o ypaBHEHUI0 XUMUUYECKOM peakuuu 1
12 Apensr: 6eH301 1 TOTYy0d. TOKCUYHOCTH apEHOB 1
13 Tenermveckas CBSI3b YIIIEBOJOPOJIOB, TPUHAIICKAIINX K 1
pa3IUYHBIM KJ1accam
14 TIpupojHble HCTOUHUKHU YIIIEBOJIOPOIOB: IPUPOIHBIN a3 u 1
MIOITYTHBIE HE(TSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepadoTKu
15 [IIpuponHble HCTOUHUKH YTIEBOIOPOAOB: IPUPOAHBIN ra3 u 1
HONYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ MepepaboTKU
16 KonTtponbHas paboTa 1o pasneny «YrJ1eBoIopOIb) 1 1
17 TlpenenbHble OIHOATOMHBIE CHUPTHI: METAHOJ U 3TaHOJL. 1
Bonopoanas cBsi3b
18 MHoOroaroMHbIe CIUPTHI: ATHIICHTIIUKONb U TIUIEPUH 1
19 ®enHox: cTpoeHHME MOJIEKYITBI, PHU3UIECKUE U XUMUIECKHE 1
CBOWCTBa, IPUMEHEHHE
20 Anpaeruasl: popManbIeru] 1 aueTaabaerul. ALeTOH 1
21 OnxHOOCHOBHBIE IpeEIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbuHas 1
W YKCYCHast
22 Tlpakrtuueckas padora Ne 2. «CBoiicTBa pacTBOpa yKCyCHOM 1 1
KHUCIIOTBI»
23 CreapuHOBas M OJIEMHOBAsI KUCJIOTHI, KaK MPEICTABUTEIH 1
BBICIIINX KapOOHOBBIX KHCIIOT
24 Mpuia KaK COJH BBICITUX KapOOHOBBIX KUCIIOT, HX MOIOIIEE 1
JICHCTBUE
25 CnoxHble 3(UpbI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIIOT. 1

IMaaponms cnoxHbIX 23hUpoB



Ne Tema ypoka

n/m

26  Kupsl: THAPOIN3, MPUMEHEHUE, OMOJIOTHYECKAs POJIb KUPOB

27 YrmeBojbl: cocTas, Kinaccudukaius. Baxxuelinme
MIpeJICTaBUTEINHN: [JII0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u 1eiron03a Kak mpupoHble TOTUMEPDI

29 KoutponbHas pabota no pazaeny «Kucnopoacoaepxaiiue
OpPraHUYECKUE COCTUHEHHUS

30 AMUHBI: MCTHJIAMHH M aHWJIUH

31 AMUHOKHUCIIOTHI KaK aM(OTEpHBIC OPTraHUYECKUE COSTMHCHHS,
ux Ouonornyeckoe 3HaueHue. [lentu sl

32 benku Kak mpupoHbIE BHICOKOMOJIEKYJISPHBIE COSTUHEHUS

33  OcHOBHbBIE IOHATUS XUMHH BBICOKOMOJIEKYIISPHBIX COSAMHEHUN

34  OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSTUHEHHI.
[TnacTMacchl, KayqyKu, BOJTOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC

Ne Tema ypoxka

n/m

1  Xumuueckuil aneMeHT. ATOM. DIIeKTPOHHAS KOH(UTYpaIlHs aTOMOB

2  Ilepuonuueckuit 3akoH u [lepuonnyeckas cucreMa XUMHYECKUX
aneMmeHToB JI. 1. Menpaeneesa, ux cBsi3b C COBPEMEHHOM TEOpHEH
CTPOEHHS aTOMOB

3  3aKOHOMEpPHOCTH MU3MEHEHHUS CBONCTB XUMUYECKUX PIIEMEHTOB U HX
COEIMHEHUH MO IpyIIaM U IepruoiaM. 3Ha4eHHUE MEPUOIUIECKOTO
3aKOHA U CUCTeMbI XUuMU4eckux snemenToB JI.11. Menneneesa B
Pa3BUTHH HAyKU

4 CrpoeHue BemiecTBa. XUMUYeCKas CBSI3b, €€ BUJIBI; MEXaHU3MBI

Bcero KonTtpomnbHbie

O6pa3OBaHI/I$I KOBaJICHTHOM CBS3H. BO,Z[OpOI[HaH CBA3b

[

34

KonnuectBo yacos Hara DneKTpOHHBIC IU(PPOBHIE

paboThI paboThI
1
2 2
KonnuectBo wacos Ilata
Bcero Konrtpombpabie [Ipaktudeckme H3YICHHA
paloThI paboTHI
1
1
1
1

IpakTHueckue HM3YYCHHS 00pasoBaTCIbHBIC PECYPChI

DneKTpoHHBIE U(POBHIE
o0Opa3oBaTenbHbIC

pecypcsl



/o

10

11

12

13

14

15

16

17
18
19

20

Tema ypoka

BanenTtHocTh. DnekTpooTpuiaTenbHOCTh. CTENEHb OKUCIEHUS.
BerecTBa MoJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS

[ToHsiTHE O MUCTIEPCHBIX cUcTeMaX. ICTUHHBIC ¥ KOJUTOUTHBIE
pactBOpbl. MaccoBasi 10115l BELIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHUI.
I'eHeTnyeckas CBsI3b HEOPraHMYECKHUX BEIIECTB, PA3JIMYHBIX KIACCOB

Knaccudukanus XuMHUUeCKUX peakluii B HEOPTaHUYECKOM U
OpraHUYECKON XMMHUH. 3aKOH COXPAaHEHMSI MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUUYECKUX PEaKLIUAX

Cxkopoctb peakiuu. OOpaTuMble peakiuu. XUMHIECKOe paBHOBECHE

[Tpaktuyeckas padora Ne 1. «BiausiHue pa3nuuHbIX GakTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKLIA»

DnekTponuTHueckas auccounanus. [lonstue o BogopoaHoM
noka3zarene (pH) pactBopa. Peakuuu nonnoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCITUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkmuu. [Tonstre 00
QJICKTPOJIN3C PACINIIaBOB U paCTBOPOB coleit

KOHTpOJ’IBHaH pa60Ta o pasacity «TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMHHN»

Mertaibl, ux nojoxenue B Ileproauueckoil cucTeMe XUMHYECKUX
anemenToB J[. 1. MenneneeBa u 0cOOEHHOCTH CTPOEHHUS aTOMOB.
Obume ¢uznyeckre CBOCTBa METAIIOB

Cr1aBel METAILIOB. 3J'IeKTpOXI/IMI/I"IeCKI/II71 paa HaHpH)KeHPII’I MCTAJIJIOB

XYMUYeCcKUe CBOWCTBA BKHEHIIINX METAJIOB (HATPHil, Kalui,
KaJIBIIMA, MarHW{, ATFOMAHAN) U UX COSTUHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAMHEHUMN
XHUMHUYeCKHe CBOMCTBA ITUHKA, JKelle3a U MX COCTUHECHUM

[TpakTrueckas padota Ne 2. "Pemienue skcriepuMeHTalbHbBIX 3a/1a4 110
Teme «MeTaas»"

Hewmerannel, ux nonoxenue B [lepuoguueckoil CUCTEME XUMHUYECKUX
anemenToB J[. 1. MenneneeBa u 0cOOEHHOCTH CTPOEHHUS aTOMOB

KoanuectBo yacoB Hara

Bcero KoutponbHbIe
paboThI

[IpakTnueckne H3YICHUA
paboThI

DneKTpOHHBIC IU(PPOBHIE
o0Opa3oBaTenbHbIC

pecypchl



/o

21

22

23

24

25

26

27

28

29

30

31

32

33
34

Tema ypoka

®dusnuecKue CBOMCTBA HEMETAIOB. AJUIOTPOIHS HEMETAIIOB (Ha
puMepe KUciaopoaa, cepsl, hochopa u yriiepoaa)

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX COCAUHECHMI
XuMHYecKue CBOMCTBa a30Ta, (ochopa U UX COCTUHCHHUM
XUMHUYECKUE CBOMCTBA yIiepo/ia, KPEMHHUS U UX COCTMHCHUIA
[IprMeHeHre BaKHEHUIIIUX HEMETAVIOB U X COCIMHEHUI

O06o01eHne U cuctemMatu3anys 3HaHui o Teme «Hemeramnsn.
Bpluncnenus 1o ypaBHEHHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXHUMHUYECKUE PACUETEI

[TpakTrueckas pabota Ne 3. «PemieHue 3KkcriepuMeHTaNIbHbBIX 33124 110

teme "Hemeramuier'»

KontponbHas padoTa no teMam «MeTauisi» u
«Hewmeramnbny/Beepoccuiickas mpoBepodHas paborta

HeOpFaHI/I‘ICCKI/Ie U OPTraHUYCCKHUEC KHUCIIOTHI. HeOpFaHI/I‘IeCKI/Ie n
OpTraHU4Y€CKUC OCHOBAHUA

AM@oTepHbIe HeOpraHM4YEeCKHE U OPraHMYECKUEe COETUHEHMSI.
['eHeTnyeckas CBS3b HEOPraHMYECKUX M OPraHUYECKUX BELIECTB

Posib xuMum B obecrieueHNH SKOJIOTHYECKOM, SHEPreTHYecKoi 1
NUIIEBON O€30MaCHOCTH, PAa3BUTUU MEIULIUHBI

[IpencraBienus 00 0OIMKX HAYYHBIX MPUHIMIAX TPOMBILIUIEHHOTO
MOJIYYEHUS BaKHEHIINX BEILIECTB

YenoBek B MHUPE BCHIECCTB U MATCPHUAJTIOB
Xumus u 310POBLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KoutponbHbIe

L

34

KoanuectBo yacoB Hara

paboThI

[IpakTnueckne H3YICHUA
paboThI

DneKTpOHHBIC IU(PPOBHIE
o0Opa3oBaTenbHbIC

pecypchl



YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



