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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XxuMHuM Ha ypoOBHE CpelHero odiero oopazoBanus pazpaboraHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 obpazoBaHuU B
Poccuiickoit deneparuuy», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpa3zoBaTenbHOM mporpamMmbl cpeaHero oomiero ooOpaszoBanus (DOII COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM O0pa30BaTEIbHOM CTaHIAPTE
COO, c yuérom Koumenmum mnpenogaBanusi ydeOHOro mpenMera «XUMHS» B
oOpa3oBarenpHbIX opranu3anusax Poccuiickoit @enepanuu, peaau3yomux OCHOBHBIE
oOpa3oBarenbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKEeHUM «CTpaTerud pa3BUTHUS
Bocniutanusi B Poccuiickoit ®enepaunn Ha nepuon 1o 2025 roga» (Pacnopskenue
IIpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3padOTKE NpOrpaMMbl MO XHMHH, K OIPEICICHHUIO
oOmelt crpaTernu OOy4eHHs, BOCIUTAHUS U Pa3BUTUS OOYyUaIOIMIUXCS CPEJCTBAMU
yueOHoro mnpenmera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHuenrtyanbHsle mnonoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, pe3yJbTaTOB OOy4YeHUs W TpeOOBaHUUA K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHOM  OpraHu3allid, SBISETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO  CHYXKUT 3aBEpLIAIOUIMM  3TallOM  peaJu3aluyd  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KJIIOYEBBIX IIEHHOCTEW, MPHUCYLIUX
LEJIOCTHOW CHCTEME XMMHUYECKOT0 00pa3oBaHMsl. DTH LIEHHOCTHU KacaloTCs MO3HAHUS
3aKOHOB MPHUPOIBI, (HOPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIECHUS K CBOEMY 30POBBIO U MIPUPOTHOM
cpene. Peanuzyercs xumuyeckoe oOpa3zoBaHuEe OOY4alOIIUXCS HAa YPOBHE CPEIHETO
o01iero oOpa3oBaHUsl CpPEJACTBAMHU y4eOHOro mpeaMera «XUMUs», COJEpKaHHE U
MOCTPOCHHUE KOTOPOTO OIpeAeeHbl B MPOrpaMMe MO XUMHUU C YU4ETOM crerupuKu
HAayKl XUMHUH, €€ 3HAUYCHUS B NO3HAHUM MPUPOABl U B MATEPUAIBHOW KU3HU
oOlIecTBa, a Takke ¢ Y4ETOM OOIMX IeJie M MNPUHIIMIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHUE CHUCTEeMbl CpeaHero ooOiiero oOpa3zoBaHusi B Poccuiickoii
denepanum.

XUMHsI KaK DJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAYK HTpPaeT OcoO0yi pPOJb B
COBPEMEHHOW LIMBUJIM3ALIMHY, B CO3JJaHIMHM HOBOM 0a3bl MaTepHalibHOM KyIbTyphl. OHa
BHOCUT CBOM BKJIaJ B (OPMHPOBAHHUE PAIMOHAIBHOIO HAYYHOT'O MBIIUICHUS, B
CO37]aHUE IIEJOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIIEeM MHUpPE KaK O €IUHCTBE
OpUPOJBI U YEJOBEeKa, KoTopoe (opmupyeTrcs B XUMHUM Ha OCHOBE MOHHMAaHUS
BEIIECTBEHHOI'0 COCTAaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3H MEKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BO3ZMOXKHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aUMOJEHCTBYS C JAPYTMMHU €CTECTBEHHBIMM HayKaMM, XHMHS CTaja
HEOTHEMJIEMON YacThI0 MHPOBOW KYJIBTYPHl, HECOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJla U JKA3HU KaXI0ro wieHa oOmiectBa. CoBpeMeHHas XuUMHA Kak HayKa
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HaIlpaBlieHA Ha pELICHUE
[JI00ANbHBIX MPOOJIEeM YCTOMYMBOIO PA3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
HSHEPreTUYECKOM, MUIIEBOM, 3KOJOTNYECKON O€30IaCHOCTH U OXPAaHBbI 3I0POBbSL.

B coorBercTBMM € OOMMMHM LEIAMH W OPUHIUIAMU CPEIHEro OOIIEero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOITOTOBKY
o0y4Jaronuxcsi, HEOOXOJUMYIO UM JIJIsi BBIPAOOTKH MUPOBO33PEHUYECKUX OPHUEHTHUPOB,
YCHEIMIHOTO BKJIFOUEHUS B )KM3Hb COIL[MYMa, MPOJOLKEHHS] 00pa30BaHUs B PA3IMYHbIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  nipeAMeTa  «XUMHsD — SBISIIOTCS  0a30BbIe  KYpPChl  —
«Oprannyeckas xumus» u «OOmas u HeopraHudeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHHE JAHHOM CUCTEMBI 3HAHUM TIPU W3YYECHHUH
npeaMera 00ecreunBaeT BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conaepkanusi kKypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMHUs» copMupoBaHa B MporpamMme MO XHMHH Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3YYCHHI0 Y4YeOHOro wMarepuaga #  OOYCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUM HA OMPEACNIEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpraHu4ecKoi XMMHUH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHWYECKHX COEIMHEHUM, a TakKe Ha ypOBHE
CTEPEOXMMUYECKUX U AJIEKTPOHHBIX MPEICTABICHUN O CTpoeHuH BeliecTB. CBeaeHus
00 M3y4aembIX B Kypce BEIIeCTBaxX JAIOTCA B Pa3BUTUU — OT YTJIEBOJOPOIOB O
CJIOKHBIX OHMOJIOTMYECKH aKTUBHBIX COCIUHEHMHA. B Kypce OpraHmueckoil XUMUU
MOJIy4YarT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
MepBOHAYAJIbHBIC TIPEACTABICHUSI O XHUMHUYECKOM CBS3M, KJIACCU(UKAITMOHHBIX
MpU3HaKaxX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUECKOU
peakuu.

[Toq HOBBIM yrjaoM 3peHUs B TmpeaMeTe «XuMus» 0a30BOr0 YypOBHS
paccMaTpUBaeTCs H3YYEHHBIH Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHMs
TEOpPETHUYECKU Marepuan U (PaKTOJOrMYECKHUE CBEJCHHUS O BEIIECTBAX W
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS»  OOYyYaromMMCsl TPEJOCTaBISETCS BO3MOXHOCTH OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKMX U METOAOJOTHYECKHX MO3UIIHH,



rny0Xe TOHATh HCTOPUYECKOE W3MEHEHHE (PyHKUMHA STOro 3akoHa — OT
00o01m1aroIIei 10 00bACHSIONIEH 1 MPOTHOZUPYIOUICH.

Ennnas cucremMa 3HaHUM O BAXKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHUM,
CBOMCTBAaX M NPUMEHEHHH, a TaKK€ O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoJHserca B kKypcax 10 u 11 kimaccoB aneMeHTaMu
collepKaHUsl, MUMEIIIMMH KyJbTYpPOJIOTHYECKUA M MPUKIATHON Xapakrep. OTu
3HAHUS CIIOCOOCTBYIOT ITOHMMAHHUIO B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH,
PACKpBIBAIOT €€ pOJib B MO3HABATEIBHOW M MPAKTUYECKON NIEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBaXKEHHS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPHUH U
MPAKTUYECKUX TPUIIOKEHUN XHWMHH, MOMOTAIOT BBIITYCKHUKY OpPHUEHTHPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMMBIX Npo0iemMax, CBS3aHHBIX C XHUMHEM,
KPUTUYECKH OCMBICIIMBATh HHPOPMALIUIO U IPUMEHSATDH €€ JJI NONOJHEHUs 3HAHMM,
pELIECHUS WHTEIUICKTYaJIbHBIX M 3KCIIEPUMEHTAIbHBIX MCCIEI0BATEIbCKUX 3a1ay. B
LEJIOM cojepXaHue ydyeOHOro npeamera «XUMHS» JAHHOTO YPOBHS HW3YyYEHUS
OpPUEHTUPOBAHO Ha (HOPMUPOBAHHE Yy OOYHAIOIIUXCS MUPOBO33PEHUYECKOU OCHOBBI
Ul TOHUMaHUs QUIOCOPCKUX HJEH, TaKMX KaK: MaTepualbHOE €IMHCTBO
HEOPraHWYECKOIO0 U OPraHUYECKOTO MHUpa, 00YCIOBIEHHOCTh CBOWMCTB BEIIECTB MX
COCTaBOM M CTPOCHMEM, IT03HABAEMOCTh IMPUPOIHBIX SIBJICHUI IMYTEM SKCIIEPUMEHTA
U peuieHUusT TMPOTHUBOPEUMH MEXIy HOBBIMHU (akTaMu H TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJM XMMHUU B PELIEHUH SKOJIOTMYECKUX NpoldsieMm, a
TaKKe Npo0sieM cOEpeKEeHUsT IHEPTreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTMHA U MaTEPUAIIOB.

B mmane pemeHus 3agad  BOCHUTAHUS, Pa3BUTUS U COUUAIM3ALUU
oOyyarolmuxcsi MPUHATHIE NPOrpaMMOM IO XUMHUHU MOAXOAbl K OINpEAESICHUIO
colepKaHUsi W  TOCTPOEHUS NpeaMeTa MpeaycMaTpuBaroT  (GOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX NEHCTBUN, UMEIOUIMX 0a30BO€ 3HAUCHHUE JI PA3THUHBIX
BUJIOB JIEATCNILHOCTH: pEIICHWs TpoOieM, TIOWCKa, aHajau3a © 00paboTKH
uHopMaIuu, HEOOXOAMMBIX [JIi TMPUOOPETEHUS OMbITa MPAKTUYECKONW U
MCCJIEI0BATENbCKON NeATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUM XUMUHU.

B nmpaktuke mnpenojgaBaHus XUMHUM KaKk Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHEro oOIero oopa3zoBaHMs, NMPU ONPEICICHUN
COZIEpKATEIIbHOM XapaKTEPUCTUKM LEJIeH M3y4YeHHs NpeIMETa HalpaBJIEHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJAULMOHHO MpHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
NESTEIBHOCTH YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOANYECKOW TOYKM 3PEHUS TaKOW IMOAXOA K ONPENEIICHUIO LENEeH H3y4eHMs
MIPEAMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CoriacHO JaHHOW TOYKE 3PEHUs TJIABHBIMU LEISIMU HU3YYEHHUS NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnstOTCS:



e (QopMupoBaHue CHCTEMBI XUMHYECKHX 3HAHUHW KaK  BaKHEHIIEH
COCTAaBILIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JIeKAT KIIFOYEBBIC TOHATHSA, (yHIaMEHTaJIbHBIC 3aKOHBI W TCOPHH XUMUH,
OCBOGHHE s3bIKa HAYKH, YCBOCHHE W IOHHUMAaHHE CYIIHOCTH TOCTYITHBIX
0000IIEeHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIICHHE C MCTOpUEH HX
pa3BHUTHUS U CTAHOBJICHHSI,

e (opMUpPOBaHHE W Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHHS
BEIICCTB U XUMHUYECKUX PEaKIUN, HEOOXOAUMBIX IS MPHUOOPETEHUST YMEHUH
OpPUEHTHPOBATHCS B MHUPE BEIIESCTB U XUMUYECKUX SIBJICHUH, UMEIOITNX MECTO
B TIPUPO/JIC, B MPAKTUYECKOMN U MMOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHHA M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHHEM  XUMHYECKOTO  OKCIEPUMEHTa, COOJIOACHHEM  IPaBUII
0€3011acHOr0 OOpaIeHUs C BEIIECTBAMH.

Hapsimy ¢ aTuM, conepkarenbHasi XapaKTEpHCTHUKA IIeJield W 3a7ad W3YYCHHS
mpeaMeTa B MporpamMMme 1o XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHUH C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME cpemHero oomiero obpaszoBanusa. CerogHs B
IpernoaBaHy XUMHU B OOJIBIICH CTEIIEHU OTMAETCS MPEANOYTCHUE MPAKTHICCKOU
KOMITOHEHTE COJIep KaHUsl 00YUCHHsI, OPHCHTUPOBAHHOM HA IMOATOTOBKY BBIITYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHM3allii, BIQJACIONICT0 HE HaO0OpoM 3HaAHUN, a
(GYHKIIMOHAJILHOW T'PaMOTHOCTBIO, TO €CTh CIOCOO0AMH M YMEHHUSMH AKTHBHOIO
MOJIyYCHUSI 3HAHWW W TPUMEHEHUS WX B pPEAbHOW JKU3HU JUIS PCIICHUS
MPAKTUYCCKHX 3a]1ad.

B cBsI3UM ¢ 3THM IIpHW M3YYCHHUH TIPEeIMeTa « XUMUSD» TOMHHHUPYIOIIEE 3HAUCHHE
MIPHOOPETAIOT TaKUE IEeIN U 3a/1a49H, KaK:

ajanrtanus OOyJaromMXCs K YCIOBHSM IUHAMHYHO DPa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEUIEKTyalbHO  pPa3BUTOW  JUYHOCTH,  TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIHPHOMY MPUHSATHIO TPaAMOTHBIX
pelIeHnii B KOHKPETHBIX JKH3HCHHBIX CHTYAIlMsIX, CBS3aHHBIX C BEIISCTBAMH U HUX
MPUMEHEHHEM;

dopMupoBaHne y  OOydYalOIIUXCS  KIIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIMI), HWMECIOIIMX YHHBEPCAJIbHOE 3HAYCHHUE JJI PAa3JIMYHBIX BHUOB
JESTeLHOCTU: peIIeHuss MpoOJieM, MOWCKA, aHamu3a W o0paboTKM HWH(POPMAIINH,
HEOOXOUMBIX JIJISl TIPUOOPETCHHSI ONBITA JACSITEILHOCTH, KOTOPasi 3aHMMAET BaKHOE
MECTO B TIO3HAHWU XHMHH, & TaKkKe JUIS OIEHKH C TO3UIMA 3KOJOTHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOIIECCOB HA OPTaHU3M
YesI0BeKa U MPUPOIHYIO CPENY;

pa3BUTHE II03HABATEIBHBIX WHTEPECOB, WHTEUICKTYAIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN O0ydaroluXcsi: CHOCOOHOCTH CaMOCTOSITENIBHO MPHOOPETaTh HOBBIE
3HAaHUA TI0 XMMHU B COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BAThH



COBpeMEeHHbIe MH(GOPMAIMOHHBIE TEXHOJOTHH JUIsl MOMCKAa M aHanu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMHUYECKOTO COJIEP KAHNUS;

(dopMupoBaHrE U PAa3BUTHE Yy OOYUAIOMIUXCS ACCOIMATUBHOIO M JOTHYECKOTO
MBIIIJICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPBHIE OCOOEHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUM W TPOBEJACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE y  oOOydaommxcs  yOEKIEHHOCTH B T'YMaHHUCTHUYECKOU
HANPaBJICHHOCTH XUMHUHU, €€ BaXHOM pOJIM B pEUICHUU TJIOOAIBHBIX MPoOiieM
PAlMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TOMOJIHEHHUSI YHEPreTUYECKUX PECypCoB H
COXPAHEHHUsI MPHUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpEeKHOIO
OTHOLIEHUS K MPUPOJE U CBOEMY 3JI0POBbIO, a TakXKe MPUOOpPETEeHUs OIbITA
WCIIONIb30BAaHUSl TIOMYYEHHBIX 3HAHUN M7 TPUHATHAS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBSI3aHHBIX C XUMUUYECKUMH SIBJICHUSMHU.

B yueOHOM mutane cpenHero ooiero o0pa3zoBaHus npeaMeT « XUMus» 6a30Boro
YPOBHSI BXOJUT B COCTaB MPEAMETHOM 001acTh « ECTECTBEHHO-HAYUYHBIE PEIMETHD.

OO01iee 4yKCiIO YacoB, OTBEAEHHBIX ISl U3yYEHUsS XMUMHH, Ha 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B HeJeno), B 11 kimacce — 34 yaca (1 yac B Hezeno).

COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMHUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM

[IpeqMeT opraHMYecKOM XUMHU: €€ BO3HUKHOBECHHE, PAa3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEHIECTB M MAaTepuajoB. Teopus CTPOEHUS OPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE TI0JIOKeHUS. CTPYKTypHBIE (POPMYIIBI
OpraHMYecKuX BelecTB. I'omoiorus, nsomepuss. XMUMHUYECKas CBSI3b B OPraHUYECKUX
COEMHEHUAX — OJUHAPHBIE U KPATHBIE CBA3U.

[IpeacraBinenre o kiaccuuKalMy OpraHUYECKUX BellecTB. HomeHkiartypa
OpraHUYeCKUX COEIMHEHMH (cucTeMaTuueckas) W TPUBHUAIBHBIE Ha3BaHUS
BOXHEUILNX MPEACTABUTEIICH KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCIepUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M UX MPEBPAILICHUI:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYEeCKUX BEIIECTB M MaTepuajiaMu Ha UX OCHOBE,
MOJIEIMPOBAaHUE MOJIEKYJ OpPraHMYECKHMX BEIIEeCTB, HAOJIOJCHUE W OINHUCAHUE
JEMOHCTPALMOHHBIX OINBITOB M0 IPEBPAICHUID OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuM (IU1aBjieHUuE, OOYTJIMBAHUE U TOPEHUE).

Yraesopopoasl



AJIKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAx. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AQJIKAaHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHHWs W TOpPEHHs), HAXOXKIEHUE B MPUPOAE, MOJyYEHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN psii. DTWIEH U MPONWIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, TUAPATALMH, OKUCIEHUS H
MOJIMMEPHU3ALIH ), TTOJIyYeHUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u wmetunOyramuen-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHE CBOWCTBA (peakuus mnonumepusauuun). IlomydyeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUHN psAll. ALIETHIIEH —
OpOCTEHIINKA MpEeACTaBUTENb aJKWHOB: COCTaB, CTpOEHHE, (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA (peakiuM THAPUPOBaHUS, TaJOr€HUPOBAHUS, THApaTalUH,
rOpEHUs), MOJYyYEHUE U TPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHHe, (U3MYECKUE U XHMHYECKHE CBOWCTBA
(peakuuu TaJOTeHUPOBAHUSA U HUTPOBAHUS), MOJYyYEHHE U MPUMEHEHue. 1oryon:
cocmas, cmpoenue, QuzuiecKue u XumMuyeckue ceoUCmaa (Peakyuu 2aioeeHupoB8aHus
U HUMpOBAaHUs), noayuyenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas
CBA3b MEXAY YIIeBOAOPOIAMHU, MIPUHAIIICKAIUMHU K PA3TIUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YrIeBOAOpOAOB. IlpupoaHblii Ta3 M NOMYTHBIE
Hedrsaple razpl. Hedte u e€ mpoucxoxaeHue. CrocoObl mepepaboTku HedTH:
MIEPEroHKa, KPEKUHI (TEPMUYECKHI, KaTaIUTHYECKHil), nuposm3. [IpoayKTsl
nepepaboTku HePTH, UX NMPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIIM
YTOJb U MPOAYKTHI €r0 NepepadoTKH.

OKCNepUMEHTAIbHBIE METOAbl M3yYEHHUS BEUIECTB M MX MPEBpalICHUM:
O3HaKOMJIEHHE ¢ 00pa3aMu IIaCTMAcCC, KayuyyKoB M pe3uHbl, Koyuiekuuu «Hedgto» n
«Yronb», MOAEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M TaJOr€HONPOU3BOJIHBIX,
MPOBEICHNE MPAKTHYECKOW PAOOThI: TOJyYeHHUE STUJIEHA U U3YUYEHHUE €0 CBOWCTB.

PacuéTnrblie 3amaumn.

Boluucinenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJINYECTBAa MCXOJHOI'O BEIIECTBA WIIM IPOAYKTa PEAKLHMM I10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WIIM POAYKTOB PEAKIIIH).

Kucisiopoacoaep:kamnue oprannueckue coeJMHeHUs

IIpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOI W JTAaHON: CTPOECHHUE,
¢usznueckne W XMMHYECKHE CBOMCTBA (peaklUMd C aKTUBHBIMH METaJIaMH,
raJIOr€HOBOJOPOJAaMH, TOpPEHHE), MpUMEHEHHE. BoJOpomHbIE CBS3HM  MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBME METaHOJIa M ATaHOJIA HA OPTraHNU3M YEJIOBEKA.



MHoroaroMHbie COUPTHI. DTUICHTIUKOIb U TIULEPUH: CTPOEHHUE, (PU3nUecKue
M XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMH  METaJlJIaMH,
KAueCTBEHHAs] pPEAaKUusi Ha MHOTOAaTOMHbIE CHUPTHI). JleiicTBUE HaA OpraHu3M
yenoBeka. [[pumMeHeHne rimmuepruHa U STUIEHTJIMKOJIS.

@deHoJI:  CTPOCHHME MOJEKYNbl, (U3UYECKUE U XUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHomna.

Anpaerunbl u kemowusl. DOPMaTBICTHI, alleTANBACTH: CTPOCHUE, (PU3HUECKHEC
U XMMHUYECKHE CBOMCTBA (PEAaKIMM OKHUCICHHS U BOCCTAHOBJICHHS, Kau€CTBEHHbBIC
peakiMK), MOJIy4eHHE U PUMEHEHHUE.

OnHOOCHOBHBIE Tpe/iebHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHas U yKCyCHas
KHCJIOTBL: CTpOEHUE, (PU3MYECKUE U XMMHUYECKHME CBOWCTBA (CBOWMCTBa, OOIIME IS
KJlacca KUCIIOT, peakius dTepuPuKalnn), IojlydeHne u npuMenenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOThI KAaK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.

Crnoxxsble 3QUpbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupel. ['maponus xupos. [Ipumenenue xupoB. buosornueckas poiib
KUPOB.

VYrneBoabl: cocTaB, Kinaccuukalus yriaeBoaoB (MOHO-, IU- U MOJIHACAXapubl).
['moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHUSI MOJICKYJIbI,
busznyecKkue U XUMHUYECKHE CBOWMCTBa (B3aumojeiictBue ¢ ruapokcuaoM memu(ll),
OKHMCJIEHME aMMHAa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBneHue, OpokeHue
[JIIOKO3bl), HAXOXJEHHWEe B TMpUPOAE, NpPUMEHEHHE, OUOJIOTUYECKas pPOJb.
®otocuHTe3. DpyKTO3a KaK U30MEP TIIFOKO3HL.

Kpaxman u nemnono3a Kak HOpupoAHble noiaumepsl. CTpoeHue Kpaxmayia U
nemunono3sl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THIpOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOABbl HM3YyYEHHs BEUIECTB W MX IPEBpALICHUI:
IpoBeJcHNE, HAOMIOJCHHUE U OMNMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUYE€CTBEHHbIE PEAKIHUH OIAHOATOMHBIX CIHUPTOB (OKHCIEHHE STaHOJIa
okcugoM Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJEHCTBHUE TIIMLEPUHA C
ruapokcuom Menu(ll)), anpaernnoB (OKHCI€eHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) m ruapoxkcumom wmemu(ll), B3ammomelicTBHe Kpaxmaaa ¢ HOJIOM),
MPOBEICHHE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

Pacuétnrblie 3amaun.

Boluucinenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTAa PEAKUMU IO H3BECTHBIM Macce,
00BEMY, KOIUYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB HJIK IPOAYKTOB PEAKIIUH).

A3oTcoaeprkanme oOpraHu4ecKue COeIMHEHHUS.



AMMHOKHCIIOTBI KaKk aM(pOTEpHBIE OPraHUYECKue coenuHeHus. Ou3zndeckue u
XUMUYECKUE CBOWMCTBA aMHMHOKHUCIOT (Ha mOpuMepe TiuiKHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak mHpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THAPOJIA3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINH Ha OSJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsI BEIIECTB M UX MPEBPAILICHUI:
HaAOJIIOICHHE M ONMHUCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeIKOB Mpu
HarpeBaHHM, IBETHbIC PEaKIUU OCIIKOB.

BricokoMoieKyIsIpHbIE COeTUHEHUS

OcCHOBHBIE TIOHSITUS XMMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHSS MOJIEKYJsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUNA —
MOJIUMEPU3ALUS U TOJIMKOHICHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEHIECTB W HUX MPEBpalllCHUMN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX UM HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MeXIpeaAMETHBIX CBA3€W MPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIaCCE OCYUIECTBIISIETCS Yepe3 HUCIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAaYUHbBIX
MOHATUM, TaK W TOHITHUH, SIBISIOMIMXCS CUCTEMHBIMHU JIJI OTIEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LINKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TOHSTHUS: SIBJICHUE, HAy4YHBIA (PaKT, THUIIOTE3A,
3aKOH, TEOpHs, aHAW3, CUHTE3, KiacCHUUKAIMs, MePUOJUYHOCTh, HAOIIOICHUE,
HU3MEpPEHHE, IKCTIEPUMEHT, MOJIETMPOBAHUE.

®uzuka: maTepus, DHEprus, Macca, aTroM, DJEKTPOH, MOJEKYJa,
DHEPTEeTUYECKUM YPOBEHB, BEIIECTBO, T€N0, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(bu3MYecKue BEJIMYUHBI U €IMHUIIBI UX H3MEPEHUSI.

buonorusi: kierka, opraHusMm, Ouocdepa, oOMEH BeIIECTB B OpPraHU3ME,
dboTocuHTe3, OHOJOTMYECKH aKTUBHBbIC BellecTBa (O€IKH, YTrIEBOJbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEeMble, TOTUIUBO,
pecypchl.

TexHoJIOTHUs: TUIIEBbIe TPOIYKThI, OCHOBBI PAIlMOHAIBLHOIO MTUTAHUS, MOIOIIUE
CpeACTBa, JIGKAPCTBEHHbIE M KOCMETHMYECKHE TIpenapaThl, MaTepuaabl U3
HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJTACC

OBIIAA U HEOPTAHUYECKASA XUMUA



Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUH 35IeMeHT. ATOM. fipo atoma, U30TOIbI. DJIEKTPOHHAs 000JI0UKa.
DHEepreTUYeCKUe ypOBHH, MOAYPOBHH. ATOMHBIC OpOuTaiv, S-, P-, - DIIEMCHTHI.
OcobeHHOCTH paclpeesieHus 3JIEKTPOHOB MO OpOWTamsiM B aToMax >JEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIICKTPOHHAS KOH(PUTYpaIHsi aTOMOB.

[Tepuonuueckuii 3akoH u Ilepronnueckas cucremMa XUMUYECKHX 3JIEMEHTOB /.
. MengeneeBa. CBs3p NEPUOINYECKOrO 3akOHa W llepuonnueckoil CHCTEMBI
xumudeckux ssemeHtoB J[. M. MenpaeneeBa ¢ COBPEMEHHOM TEOpUEUW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEIIECTB IO TPYIINAM U MeprUoJiaM. JHAUCHHE
[IEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBA3b. BHIbBl XHUMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TMOJIApHAsl, MOHHAs, MeTajuinueckas). MexaHUu3MbI
0o0pa3oBaHUsI KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKkLenTopHelii). BomopogHas cBs3b. BalleHTHOCTB. DIJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. [HWINBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTATIMYECKON PEIIETKHU.

[TonsiTne 0 aucnepcHeIX cucteMax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPBHI.
Maccosas 1011 BelecTBa B paCTBOpPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHMYEeCKUX BemIeCcTB. ['eHeTHMdeckass CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuueckas — peakuus.  Knaccudukamuss ~— XMMHUYECKMX — peakiuii B
HEOPraHUYECKOM U OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH
COXpPaHEHHMS U MPEBPAIICHUS SHEPTUHU NTPU XUMUUYECKUX PEAKIUSX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3UyHbIX (pakTopoB. OOpaTHMbIC
peakiuu. XuUMU4YeCcKoe paBHOBecue. DakToppl, BIMAOIIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Onextponutuyeckas auccoruanusa. CwibHbIe U ciabbie AnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIasl, HEUTpaJIbHA, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCIepUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M UX MPEBPAILICHUI:
neMoHctpanus tadnui «llepuoguueckass cucrema xumuyeckux snemeHToB JI. .
MenneneeBa», HW3ydyeHHE MOJACICH KPUCTAIUIMYECKUX PEMIETOK, HAOMIOICHUE U
OMKCaHUE JAEMOHCTPALMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3joKEeHUE MEPOKCUJIA
BOJOpPOJA B IMIPUCYTCTBUM KaTaau3aTopa, ONPENEIICHUE CPEIbl PACTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HWHAWKATOPA, PEAKIIMH MOHHOTO OOMEHA), MPOBEICHUE



MpaKTHUeCKON paboThl «BiusHUe pa3auuHbIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOM
peaAKII.

Pacuérnbie 3anaum.

Pacyétel 1o ypaBHEHHSIM XUMHYECKMX pEakUWii, B TOM  YHUCIIE
TEPMOXUMUYECKUE PACUYETHI, PACUEThI C UCIOJIB30BAHUEM IOHATHUS «MaccoBas JOJI
BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramel. [lonoxxenue Hemeramnos B Ilepuoanueckon cucteMe XuMUYECKUX
sanemeHToB JI. M. MenzaeneeBa U OCOOCHHOCTH CTpOEHHS aToMOB. Duznyeckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONUS HEMETAILIOB (HAa IMpUMEpEe KHUCIOPOHa, CEpHI,
dbochopa u yrinepona).

XUMUYECKHE CBOWCTBA BaKHEHIIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
docdopa, yriiepoaa U KpeMHHUS) U UX COCTUHEHUN (OKCUIOB, KHCIIOPOICOIEPKAIINX
KHCJIOT, BOJIOPOJIHBIX COCTMHEHHUM ).

[IprMeHeHnE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertamnbl. [lonoxkenune merammoB B Ilepmogmueckodl cHCTEME XUMHYECKHX
snementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI JIEKTPOHHBIX 000J0UYEK
atoMoB MeTauioB. OOmme Qusnyeckue cpoiicTBa MetaioB. CIUIaBbl METaIJIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METaJIOB.

XUMUYECKHE CBOWCTBA Ba)XHEUIIUX METAJIOB (HATPUM, Kalluid, KaJblIUMH,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mme crocoObl monydeHus: mMeTawioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M WX MPEBPALICHUIL:
M3yYeHHE KOJUIEKIMU «MeTauibl U CIUIaBb», OOpa3l0B HEMETAIIOB, PEILICHUE
AKCIIEPUMEHTAJIbHBIX 3ajia4, HaAOJIOJEHUE U OMNHCAHWUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA ATIOMHUHHUS C PACTBOPAMH
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIUU Ha KATUOHBI METAJUIOB).

Pacuétnrble 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMA Tra3oB MO H3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIH OJTHO U3
BEIIECTB UMEET IPUMECH.

XUMUS U )KU3Hb

Pons xumMum B oOecrieueHHMU HKOJOTHYECKOM, SHEPreTUYECKOW W MUIIEBOU
0e30macHOCTH, PAa3BUTUM METUIMHBL. [loHSATHE O HAyYHBIX MeETOAaX MO3HAHUS
BEIIECTB U XUMUUYECKHUX PEAKLIHM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIIUIIAX MTPOMBIITUICHHOTO TMOTYYEHUS
BAKHEHUILINX BELIECTB.



YenoBek B MHMpE BEUIECTB M MATEPUANIOB: BAXKHEWIIHWE CTPOUTEIILHBIC
MaTepUaJIbl, KOHCTPYKIIMOHHBIE MATEPHUAIIBI, KPACKH, CTEKIIO, KEPAMHUKA, MATEPHUAIIBI
IS SIIEKTPOHUKHU, HAHOMAaTepUaibl, OpraHUYeCKIEe U MUHEPAJIbHBIEC yI0OpEHUSI.

XAMHSIT M 30pOBbE YEJIOBEKA: IPABWIA MHCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia OE30MACHOTO HCIOJIb30BaHUs MpENapaToB ObBITOBOM XUMHUH B
ITIOBCETHEBHOM KU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBA3EU NMPU U3YUEHHUH OOIIEH U HEOPraHUYEeCKOU
XxUMHHU B 11 Kiacce ocyliecTBIseTCs Yepe3 UCIOIb30BaHUE KaK OOLUX €CTECTBEHHO-
HAay4YHBIX IIOHATHUM, TaK WU IIOHATHUM, SBJIAIOLIUXCA CUCTEMHBIMU JUIA OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmre ecTeCTBEHHO-HAYYHbIE€ MOHSATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEeOopus, AaHajliu3, CHUHTE3, KIacCU(pUKaluusi, NEPUOAUYHOCTb, HaAOJIOJIEHUE,
JKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

@®u3uka: Marepus, YHEPIHs, Macca, aToM, JJEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIHOAKTUBHOCTb, MOJIEKYJIA, DHEPIEeTUYECKUN YpPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PM3MYECKUE BEIMYMHBI M €IUHULBI HX
U3MEPEHUsL, CKOPOCTb.

buonorus:  kinerka, opraHu3M, OSKOCUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJbI, MOJE3HBIE HCKOMAEMbIE, TOIUIUBO,
pecypchl.

TexHoyorusA: XUMHUYECKass IPOMBIIUIEHHOCTb, METAJUIyprus, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPHUANIOB, CEIBbCKOXO3SMCTBEHHOE IIPOU3BOJACTBO, IIHILEBAs
ITPOMBIIICHHOCTb, (dapmaneBTUyYeCKas  MPOMBIIIJIEHHOCTD, ITPOU3BOJICTBO
KOCMETHYECKUX MPEnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpHAaJIOB,
AIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

I[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUSA TTPOI'PAMMBI 110 XMUMHNUA
HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHUS
oOyJaromuMucCa TMpPOrpaMM CpeaHero oomero oOpa3oBaHus  (JUYHOCTHBIM,
METanpeIMETHbIM U NpeAMEeTHbIM). HaydHo-Meroauueckoil  OCHOBOM s
pa3pabOTKU TJIAHUPYEMBIX pE3yJbTATOB OCBOEHUS IMPOTPaMM CpPETHEro OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/ICATEIILHOCTHBIN TTOIXOI.



B CcOOTBETCTBHM C CHCTEMHO-AESTENBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpeaMeTa «XUMHUS» Ha YpPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHWe OOYYAIONIMMUCS POCCHUICKON TpaKJaHCKOW HWICHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPE/ICICHUIO;

HaJIMYMe MOTHBALIMU K 00y4EHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKU XUMUHU;

FOTOBHOCTh U CHOCOOHOCTh OOY4YalOMIMXCS PYKOBOJCTBOBAaThCS B CBOEH
NEATENBHOCTH II€EHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMM, NPHUCYLIMMHU LIEJIOCTHOU
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me MPAaBOCO3HAHUS HKOJOTHYECKON KYJIbTYypbl M CIIOCOOHOCTH CTaBUTH
L[N Y CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IpeaAMeTa «XUMHsSD» JOCTUTAIOTCS B
€AMHCTBE Yy4YeOHOM U BOCIUTATEIbHOM JESATEIBHOCTH B  COOTBETCTBUHM C
I'YMaHHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU H
UJeanaMu pOCCUHCKOI0 IPakIaHCKOr0 OOIIECTBa, MPUHIATHIMU B O0IIECTBE HOPMaMHU
U [paBWIaM{ [OBEACHUS, CIOCOOCTBYIOIIMMHU IpolleccaM  CaMOIO3HAHMUS,
camMOpa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUSI TUYHOCTH O0YYaIOLTUXCS.

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS MpeAMeTa «XUMHUS»  OTPaXKaroT
c(OPMHUPOBAHHOCTh ONBITA MO3HABATENbHOM M TMPAKTUYECKON AESATENbHOCTU
oOyJaromuxcs 1Mo peaau3aliy NPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIE B
4acTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUsl 00YyYarOMMHUCA CBOMX KOHCTHTYLMOHHBIX MpaB U OOS3aHHOCTEW,
YBaXXEHUS K 3aKOHY M MPABOMOPAJIKY;

MIPEACTABICHUS] O COLMAJBHBIX HOpPMax M MPAaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH MPU CO3JAHUU yUeOHBIX
MIPOEKTOB, PEIICHNN Y4€OHBIX M MO3HABATEIbHBIX 33Ja4, BHINOJIHEHHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMATh M MPUHMMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U
apryMEHTHI IpYTUX MPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTUYECKOT0 BOCIIUTAHMA

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HAaCIEIHUIO
OT€YECTBEHHON XMMUM;

YBaXEHHMsI K TMpOIleCCYy TBOPYECTBA B OOJACTH TEOPUHM U MPAKTUYECKOTO
IIPUMEHEHUSI XUMHUHU, OCO3HAHMS TOrO, YTO JIOCTM)KEHHUS HAyKH €CThb PE3yJIbTar



JUTMTENIbHBIX ~ HAOMIOJCHUH,  KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJyUYEHUHU U MOCIEAYIONIEM aHAN3e
uH(GOpMAIH O NIEPEIOBBIX TIOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEACHMUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3AHHBIE C XUMHUUYECKUMHU SIBICHUSIMU, U
NPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTU OLIEHUBaTh CBOE MOBEACHHE U TOCTYNKH CBOUX TOBapHILEH C
MO3UIMI HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHHME TOCJIEICTBUN OSTUX
MOCTYIKOB;

4) dpopMupoBaHNs KyJbTYPhI 310POBbS:

NOHMMaHUsl IEHHOCTEH 340poBOro M  0Oe3omacHOro oOpa3a  JKWU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOyrofieHUss TpaBuil 0€30MacHOro OOpallleHHs C BeEIIeCTBaMU B  OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM €ATEIBHOCTH;

MOHUMAaHUS [IEHHOCTU TMPaBUJ  WHIUBUIYAIBHOTO H  KOJUIEKTUBHOTO
0€30MMacHOTO MOBECHHS B CUTYAIIHIX, YTPOKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HaHUsI TIOCTEACTBUIA W HEMPHUSATHS BPEIHBIX TMPUBBIUCK (YMOTpeOsIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATHUBHOU KOMIIETEHTHOCTH B yueOHO-HCCIIe10BATENbCKON
AESITeIbHOCTH, OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACATECIHHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIICHUH MPAKTUYECKHUX 33734 COIHATIbHOM
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3audHOro poja, B TOM
YrCclie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHUSA K TPYY, JIOASIM TPYyJa U pe3ybTaTaM TPYAOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYAJIBHOH  TPaeKTOPHUH
oOpa3zoBaHus1, Oyaymiel mpodeccuu 1 peanns3alii COOCTBEHHbBIX KU3HEHHBIX TJIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCcTBa;

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUS:

HKOJIOTMYECKU 1I€JIECO00PA3HOTO OTHOIICHHS K MPUPOAE, KaK HCTOYHHUKY
CYLIECTBOBAHMS )KU3HU Ha 3eMIJIC;

MOHMMAHUS TJIO0AJLHOTO XapakTepa JKOJIOTHYECKUX MpoOsieM, BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPEeibl;



OCO3HaHUsI HEOOXOAMMOCTH HMCTIONb30BAHUS JOCTHKEHUN XUMHUH JUISI PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHUS NEUCTBUN, IPUHOCAIIUX BPE OKPYKAIOLEH TPUPOIHON
cpelne, yMEHHUsI MPOTHO3UPOBATh HEOJATONPHUATHBIE JIKOJOTHUECKUE TOCIEICTBUA
OpEeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYUsl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, DKOJOTHYECKOM KYJIbTYpHI,
OIBITA JEATEIIBHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH, YMEHHsI PyKOBOJICTBOBATHCS
UMU B MO3HABATEIbHOW, KOMMYHUKATUBHON M COLIMAJIBHOM MPAaKTUKE, CIIOCOOHOCTH
Y YMEHHS aKTUBHO MIPOTUBOCTOSTH UACOJIOTUN XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA

c()OPMUPOBAHHOCTU  MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKU U OOILIECTBEHHON MTPAKTUKH;

NOHMMaHUsl CHEUU(PUKHA XUMHUM KaK HayKd, OCO3HaHMA €€ pOoau B
(GOpMUPOBAHUM PALMOHAIBHOTO HAYyYHOTO MBIIJICHUS, CO3JAAHUU IIEJIOCTHOTO
MPEACTABICHNUS] 00 OKPYXAIOIEM MHUpPE KaK O €IMHCTBE NPHUPOAbI M YEIOBEKa, B
MO3HAaHUU TNPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHMH Npo0JeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XMMHHU JJI1 COBPEMEHHOM IIUBUIIM3AINN:
B €€ TYMaHUCTUYECKON HANpPABJICHHOCTH M BAXXHOW POJU B CO3/JaHUM HOBOM 0a3bl
MaTepUalbHOW KYJbTYpbl, PEIIEHUN TNIOOAIBHBIX MPOOJIEM YCTOMYHMBOTO pPa3BUTHUS
YEJIOBEUECTBA — CBIPHEBOM, DSHEPreTUYECKOM, TMHUIIEBOM H  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHUH MEAMIIMHBI, OOECIIEUEHNHN YCIIOBUH YCIEIIHOTO Tpynaa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXJA0Tr0 UjieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM  TIPaMOTHOCTH: IOHUMAaHUS  CYIIHOCTH  METOJIOB
MO3HAHUS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIONb30BATh
MoJIy4aeMble 3HAHUS JUIsl aHaiu3a U OOBICHEHUS SIBIICHUN OKPY’KAIOIIEro Mupa H
MPOUCXOSAIIUX B HEM HM3MEHEHUU, YMEHUS JelaTb 0OOOCHOBAaHHBIEC 3aKIIOYEHHS Ha
OCHOBE HAyYHBIX (DAKTOB M MMEIOIMXCS JAHHBIX C IEJIbIO MOJIYYeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbBHO ~HCIOJb30BaTh XMMHUYECKHUE 3HAHUS JUIA
penieHus NpooJieM B peajbHbIX KU3HEHHbBIX CUTYaLUX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKOMN AESTEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0o0Opa30BaHUI0, K AaKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHMM [0 XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pazlu4HbIX chepax mpodhecCHoHaTbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI



MeranpeaMeTHbie pe3yJbTaThl OCBOSHHUS ydeOHOTO mpeaMera «XWMHUsS» Ha
YpOBHE cpeaHero 0011ero 00pa3oBaHms BKIIOYAIOT:

3HAYUMBbIE TUTS dbopMupoBanus MHUPOBO33PEHHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYyUYHbIC IOHATHS, OTPaXKaoIIHe
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa W CHEeUUu(PUKY METOJOB IO3HAHUS,
HCIIOJIb3yeMBIX B ©CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBJICHHE,
MpoIlecC, CUCTeMa, Hay4dHBIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopus, cclieJoBaHNue, HaOI0ICHUE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC Yy4ueOHbIe JeHCTBHUS (ITO3HABaTEJbHBIC, KOMMYHHUKATHUBHBIC,
peryJsaThBHBIE), oOecrnieunBaromye GopMUpoBaHue (PYHKIIMOHAIBHOW TPaMOTHOCTH
1 COIMATBHON KOMITETEHIIUHA 00YJIarONTUXCs;

CIIOCOOHOCTH O0YYaIOIIUXCSl MCIO0JIb30BaTh OCBOEHHBIE MEXKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS W yHUBEpPCAJbHBIC  y4YeOHBIC  JICHCTBUA B
MMO3HABATEJILHON U COIMAJIbHON MPAKTHKE.

MeranpeaMeTHbIe  pe3yiabTaThl OTPAXKAIOT OBJAJACHUEC YHUBEPCATBHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISTUBHBIMH JICHCTBHUSIMHU.

OBiaageHue YHHBEPCATbHBIMHU yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITEeNIbHO (DOPMYJIMPOBATh U aKTyaJU3UPOBaATh MPoOJIeMy, BCECTOPOHHE
e€ paccmaTpuBaTh;

OTIpeNeNIATh IIeJ JeATCIIbHOCTH, 3ajJlaBas IapaMeTpbl MW KPUTEPUU HX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C IMTOCTABIICHHBIMH ICIISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUW 3HAHUM NTPUEMBI JIOTHUYECKOTO MBIIIICHUS —
BBIJICISITh XapaKTepHbIC TPHU3HAKH TIOHATHA M YCTaHABIMBATh WX B3aMMOCBS3b,
HCITOJIB30BaTh COOTBETCTBYIOIINE TOHATHUS 11 OOBSICHEHHS OTACIBHBIX (PAKTOB H
SIBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHH JIUIS KJIACCHU(PUKAIMU BEIIECTB U XUMHUCCKUX
peaKLnil;

yCTaHABJIMBATh  MPUIUHHO-CICJACTBEHHBIC  CBS3M  MEXKAY  HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTHYECKHE pacCyXaAeHus (MHIYKTUBHBIC, JEIyKTUBHBIC, TIO
aQHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PacCMaTpHUBACMBIX
SIBJICHHSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHATh B TIPOIECCE TIO3HAHUS, HMCIOIb3YEMbIE B XUMHUHU CHUMBOJIHYCCKUE
(3HAKOBBIC) MOJIETH, MPEOOPa30BBIBATH MOJIETBHBIC MPEACTABICHUS — XUMHUYCCKHMA
3HAK (CHMBOJ) 3JIEMEHTa, XUMU4ecKas (opMyIa, YypaBHCHHE XUMHUECKOW PEaKITuu —
MpU PEIICHHH YYEOHBIX I[TO3HABATEIBHBIX W TMPAKTUYECKUX 3a/1ad, MPUMEHSTh



Ha3BaHHbIE MOJEJIbHbIE MPEACTABICHUS [JIs BBISBICHUSA XapaKTEPHBIX NPH3HAKOB
M3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBble McCIeA0BaTEILCKHE AeiiCTBUSI:

BJIaJIeTh OCHOBAMHM METOJIOB HAYYHOTO ITO3HAHUS BEUIECTB U XHUMHUYECKHX
peaxkiuu;

(GopMyTUpPOBATH LIETH U 3a/1a4 UCCIICOBAHMSI, UCTIONIb30BATh MOCTABICHHBIC U
CaMOCTOATENbHO C(hOPMYJIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBl g (GOPMHPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CaMOCTOSITEJIBHOIO  IIAHUPOBAHUS M NPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAONIIOAATH 33 XOJOM
MpoIIECCa, CAaMOCTOSTEIBHO NPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATH
000OIIEHUST U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJITATOB HMCCIIEAOBaHUS,
COCTaBJISITh 0OOCHOBAHHBINM OTUET O MPOEIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HUCCIENOBATENbCKOW M MPOEKTHOU
NEeSATENBHOCTH, TPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIBHOMY MOUCKY
METO/IOB pEUIEHUs MPAaKTUYECKHX 3a/lad, NPUMEHEHUIO pa3JIMYHbIX METO/I0B
ITO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHUPOBAThCA B  PA3IMYHBIX HUCTOYHHUKAX HUHGMopmanuu (Hay4dHO-
MOMYJISipHAsk TUTEPATYpa XUMHUECKOTO COJIepKaHUsl, CIPAaBOYHbIE TOCOOUS, PECYPCHI
WNurepHera), aHanu3upoBaTh HWH(OpPMAIMIO  PA3IUYHBIX BUIOB ©  (OpM
IIPEICTABIICHUS], KPUTHYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTS;

(opMyIupOBaTh 3ampochl U NPUMEHATH pa3jIMYHble METOAbl MpPHU IOUCKE U
orObope wuHpoOpMaMK, HEOOXOAMMOW [JIi  BBIOJHEHHS  y4yeOHBIX  3ajad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIONb30BaHUS MHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (POpMY MpeicTaBlIeHUs HHPOpMalun
(cxempl, rpaduKy, TUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIHN SI3bIK B KAUECTBE CPEJCTBA MPHU pabOTe ¢ XUMUYECKON
uHpOpMalLMel: NPUMEHATh MEXIpeIMeTHble ((pU3MUYecKue W MaTeMaTUYeCKHe)
3HAKW U CUMBOJIBI, (hOpMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISITHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCY>KJAae€MOW TE€MbI B XOJ€ AHAIOra W/WiH
IMCKYCCHU, BBICKA3bIBaTh UEH, (POPMYIHUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;



BBICTYNIaTh C TMpe3eHTalMel pe3yJabTaTOB IMO3HABATEIBHON EATEIbHOCTH,
MOJTy4YEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH MPU BBIMOIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTa, MPAKTHUYECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaM3alui Y4eOHOro MpoeKkTa U (OPMYIUPOBATH BHIBOBI 110
pe3yibTaTaM TMPOBEAEHHBIX HCCIENOBAHUNA MYTEM COTJIACOBAHUS MO3UIMNA B XOE
00CyXeHusI 1 0OMEHAa MHEHUSIMHU.

OBiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eICTBUSIMH:

CaMOCTOSTENIbHO IUIAHUPOBaTh M OCYLIECTBISTH CBOIO TO3HABATEIbHYIO
NEeSTEeNBHOCTh, Ompenensas e Ienu | 3aJayd, KOHTPOJIMPOBATb M IO Mepe
HEOOXOJUMOCTH  KOPPEKTUPOBATh MpeAJiaraéMblii  alropuT™M JAEUCTBUM  1Ipu
BBIIIOJTHEHUH Y4YEOHBIX MW HCCIEIOBAaTENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIA €MOCOO WX pEHIeHHs € YYETOM IMOJIYYEHUsT HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOAaHaIu3a U
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenmMeTHbIe pe3yapTaThl OCBOEHUA Kypca « OpraHndecKas XuMUsh» OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABJICHUM O  XUMHUUYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MTO3HAHUU SIBIICHUI MPUPOIBI,
B (OpPMUPOBAaHMM MBIIUICHUSI U KYJbTYpbl JIMYHOCTH, €€ (YHKIUMOHAIHHOU
IrPaMOTHOCTH, HEOOXOIUMOW AJIsi peUIeHHs] MPaKTUYECKUX 3a7ad M SKOJIOTHMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbIO U MPUPOJIHOM CPELIE;

BJIQJICHAE  CUCTEMOW  XMMHWYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOTIOJIArarolye MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI04Ka
aToMa, MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTb, XWMHMYECKAasl CBSA3b,
CTpyKTypHasi ¢opMmyna (pa3BEpHyTass M COKpalll€HHasi), MOJb, MOJIApHAs Macca,
MOJISIDHBIA  OOBEM, YIVIEpOAHBIA CKeJeT, (YHKIMOHANbHAs TpyMma, paaukal,
M30MEpHsl, U30MEPBI, TOMOJIOTUYECKUMN PsAL, TOMOJIOTH, YIVIEBOAOPOBI, KACIOPOA U
a3oTcojepKalue COCIMHEHUsS, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHMs); TEOPUM M 3aKOHBI (TE€OpHsSl CTPOCHHUS
opranuveckux BemecTB A. M. ByrtiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN A3BIK XMMHUU; MHUPOBO33PEHYECKUE 3HAHMUA,
JIeXKalye B OCHOBE ITOHMMAHUS IPUYMHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBJICHUM,
(dakToNOrnuecKue CBEACHHUA O CBOICTBAaX, COCTaBe, MOJYYEHUH H OE30MacHOM
MCIOJIb30BaHNU BAKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATEIBHOCTH YEIIOBEKa,;



c(hOPMHUPOBAHHOCTh yMEHHUH BBISBIATH XapaKTEpHbIE NPHU3HAKH TOHATHMH,
yCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIHME IOHSATHUS TIPH
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPTaHUYECKUX COCAUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, cokpali€HHon) popmyn
OpPTaHWYECKUX BEIIECCTB M YPAaBHECHUN XUMUYECKUX PEAKIIMM, N3TOTABIMBATH MOCIN
MOJIEKYJ OpraHUYECKUX BEIIECTB IS WUIIOCTPAIMM WX XUMHUYECKOTO |
POCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJICKHOCTh HW3YYEHHBIX
OpPraHMYECKUX BEHIECTB MO HX COCTaBy U CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne CcoeIuHeHUud (YriaeBOAOPOJbl, KHUCIOPOJI U  a30TcoJepKallue
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIC COCJUWHEHMs), JlaBaTh UM Ha3BaHHUS IIO
cuctematudyeckoir HomeHkiatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUSl OT/CJIbHBIX OPraHUYEeCKUX BEIIECTB (PTUJICH, MPOIMWIEH, AalleTUJICH,
ATUJICHTJIMKOIb, TIHIEpUH, (eHomn, GopMambaeru, aneTaiblIeruj, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAas KHCIIOTA, IJIIOKO3a,
dbpyKkTO3a, Kpaxmal, eJUTI0JI03a, TIUIKH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNIATh BHJAbBl XHUMHYECKOM CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh YMCHHSI TPUMEHSATh TOJOXKCHHUS TEOPUU CTPOCHUS
opranuueckux BeiectB A. M. bytnepoBa miis 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3UUECKUE
M XUMHUYECKHE CBOMCTBA THUNUYHBIX TPEJICTABUTENICH PA3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, POIWJICH, alleTwIeH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, 6eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TJIUIEPUH, (HEHOI,
areTanbAeTH ], MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUII0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HHUMH
YPaBHEHUSMH COOTBETCTBYIOIIIMX XUMHYCCKUX PpEAKIUH C HCIOJb30BaHHEM
CTPYKTYPHBIX (HhOpPMYJT;

c(hOpPMHUPOBAHHOCTh YMEHHUsSI XapaKTepHU30BaTh HWCTOYHUKH YIJIEBOJAOPOIHOTO
CoIpbs (He(pTh, MPUPOIHBIN Ta3, YTroyb), CIIOCOOBI WX TIEPEPAOOTKU U MPAKTUUYECKOE
MpUMEHEHNE TTPOTYKTOB NIEPEPadOTKY;

c(OPMHPOBAHHOCTh YMEHHH TPOBOJWTH BBIYUCICHUS 10 XHUMHYCCKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJWYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
PEaKIMK 10 U3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIIECTB
WM IPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUI BIAJETh CUCTEMON 3HAHWN 00 OCHOBHBIX METO/aX
HAY4YHOT'O MO3HAHUS, UCTIONIb3YEMBIX B XUMHUU MIPU U3YUYEHHUH BEIIECTB U XUMUYECKHUX



aBIeHUN (HaOIIOeHIE, U3MEPEHNE, IKCIIEPUMEHT, MOJICITUPOBAHKE), UCIIOJIb30BAThH
CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHU B KOHKPETHBIX KU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh MpaBuia IMOJb30BAHUS XUMHUYECKON
nocyaoil u jabopaTOopHbIM O0OOpYJOBaHMEM, a TaKXe IMpaBuja oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKUMSIMH MO BBIMOJHEHHUIO JaOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh U  BBIIOJHATH XUMHYECKUH
AKCTIEPUMEHT (TIPEBPAILEHUS OPTaHUYECKUX BEUIECTB MPU HArpeBaHUU, MOJTYyUYEHUE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPIaHMYECKUX BEIECTB,
JeHaTypanus OeJIKOB IIPH HAarpEeBaHHMH, [IBETHBIE PeakUUU OEKOB) B COOTBETCTBUU C
MpaBUJIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
00Opyl0BaHUEM, MPEACTABIATh PE3YJIbTaThl XMMUUYECKOTO 3KCIEpPUMEHTa B (opMme
3allUCU YpPaBHEHUU COOTBETCTBYIOIIMX peakuuil ¥ (OpMyIMpOBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aAHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpManMIO, TMOJYy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
uHdopmaruu, aTepHer u apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
L[EJIECO00Pa3HOro TOBEACHUS B OBITY MU TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUs CBOET0 3J0pOBbS U OKpY)KaroUed NPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTb BO3JICHMCTBHUSI HA >KMBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOoHUMAas cMbica mnokazatens [IJIK, moscHsaTh Ha mpumepax CrocoObI
YMEHBLIEHUS U IPEIOTBPALLICHHS UX BPEJHOTO BO3ACHCTBUS HA OPTaHU3M UYEJI0BEKA;

UIsl OOy4YaroMIMXCSd C OTrPaHUYEHHBIMA BO3MOXKHOCTSMH 3I0POBBS: YMEHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX IIO3HAHMS BEUIECTB U
XUMHUYECKUX SBJICHUH;

IUIA  CIeNbIX W cHaboBUIAIMIMX OOY4YalOIIMXCS: YMEHHME HCIIOIb30BaTh
penbedHO-TOUeUHYIO0 cucTemy oOo3HaueHuit JI. bpaitnsg mis 3anmucu XUMHYECKHUX

dhopmyi.
11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «O0Ias u HeopraHu4IecKass XUMHs
OTPaXKaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUI: O  XUMHUYECKOHW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MTO3HAHUU SIBIICHUI MPUPOIBI,
B (OPMUPOBAHMM MBIIUICHUS M KYJbTYpbl JHMYHOCTH, €€ (PYHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHHS MPAKTHYECKUX 3a/ad M SKOJOTUYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOM CpENE;



BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TMOHATHA (XHMHUYECKHA D3JEMEHT, aroMm, wu3orom, S-, pP-, d-
AIIEKTPOHHBIE OpOWUTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSPHBIA O00BEM,
BaJICHTHOCTb, JJEKTPOOTPHULATENBHOCTD, CTEIIEHb OKHCIEHUS, XUMHUYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAsA, METAJUINYECKasi, BOAOPOJHAs), KPUCTAUINYECKash PEIIETKA,
TANBl  XMMHUYECKUX  PEAaKUUW, pacTBOp,  JAJEKTPOJMUTBI,  HEAIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAST ~ AUCCOLMALNS, OKHUCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTb
XUMHUYECKON peaklliyd, XMMHUYECKOE pPABHOBECHE); TEOPUM M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU AUCCOIMALMA, TTIepruoanyeckuil 3akoH [l. 1. MenneneeBa, 3aKoH
COXpPAaHEHMUSI MAacChl BEILECTB, 3aKOH COXPAHEHHs W IPEBPALLCHUSA DHEPIUM IIPU
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUSA, JIeKAIIME B OCHOBE ITIOHMMAHMUS IPUYMHHOCTH H
CUCTEMHOCTH XUMHYECKHMX SIBICHUH, (PAKTOJOTUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IMOJIyYEHUU U O€30IaCHOM HCIIOJIb30BAHMM Ba)KHEWIINX HEOPraHUYECKHX
BEILIECTB B OBITY U MIPAKTUYECKOM JESITEIIBHOCTH YEJIOBEKA,;

c()OPMUPOBAHHOCTh YMEHUHN BBISABIATh XapaKTEpHbIE NPHU3HAKH TMOHATHMH,
YCTAaHaBJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHS IIPU
ONMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIIOJIB30BATh XUMHUYECKYI0 CHUMBOJIUKY MJIs
coctaBieHuss  (GOpMyd  BELWIECTB M YpPaBHEHHUW  XMMUYECKHX  PEaKIHid,
cuctemarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTAEIBHBIX
HEOpPraHMYEeCKUX BellecTB (yrapHblii Ta3, YIJIEKUCHbI Tra3, aMMuak, raméHas
W3BECTh, HETAILEHAS U3BECTh, IUTHEBAS COAQ, IUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUN OMNPEIENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUSA
XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAsl, HOHHAs, METaJNINYEeCKasi, BOJOPOAHAs) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKOW pEmETKA KOHKPETHOIO BeHIecTBA (aTOMHAas, MOJIEKYJspHas,
VMOHHAs, METaJUIMYECcKas), XapakTep cpeabl B BOAHBIX PAaCTBOPaX HEOPIaHMYECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIICKHOCTh HEOPTAHUUECKHUX
BEILIECTB MO UX COCTaBY K OMNpPEACIEHHOMY KJACCy/TpymIe COeAMHEHHU (MpOCThIe
BELIECTBA — METAJJIbl U HEMETaJUIbl, OKCUJbI, OCHOBAaHUS, KHUCIOTbI, aM(pOTEepHbIE
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PaCKphIBaTh CMBICI NepuoArndeckoro 3akona Jl. U.
MenpneneeBa U JI€MOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKLINU;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh NEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleprognyeckoil cucTeMbl XHUMHYECKHX
anemenToB JI. WM. MeHneneeBa, WCHONB3ys NOHATHA «S-, P-, O-3JIeKTpOHHBIE



opOuTaNm», «IHEPreTUYECKUE YPOBHM», OOBACHITH 3aKOHOMEPHOCTH HW3MECHCHMSI
CBOMCTB XUMHUYECKUX DBJEMEHTOB M HX COCIAMHEHUH MO NEepuojaM U Tpymmam
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . Menneneena;

cOpMHUPOBAHHOCTh ~ yMEHHUM  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIHE
XUMUYECKUE  CBOWMCTBA  HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHME TI'E€HETHUUECKON CBS3UM MEXKAY HEOPraHUYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUM;

c(hOPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XUMHUYECKHE PEaKIUU IO
pa3NMYHBIM TMpU3HAKaM (YUCITYy M COCTaBY pPEAarupyrolluX BEIIECTB, TEMJIOBOMY
abdexTy peaxkivyd, M3MEHEHHIO CTENEHEH OKHCIICHUS DJIEMEHTOB, OO0paTUMOCTU
peaKIMM, YYaCTUIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHUN COCTaBJISITh YpPaBHEHUSI PEAKUUM Pa3TUUHBIX
THUIIOB, TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaKIMii MOHHOTO OOMEHA, yYUThIBas
yCIIOBUS, IIPU KOTOPBIX 3TU PEAKIIMU UAYT JO KOHIIA,

chOpPMUPOBAHHOCTh ~YMEHUW MPOBOJUTH  PEAKIUM, TOJTBEPKIAIOIIUE
KaueCTBEHHBIH COCTaB pA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, pacloO3HABATh
OTBITHBIM IyTEM HMOHBI, MPUCYTCTBYIOMNE B BOJHBIX PACTBOpPAX HEOPTaHUYECKHX
BEILECTB;

cOPMUPOBAHHOCTh ~ YMEHHM  pacKpbhIBaTh  CYIIHOCTh  OKHUCIWTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OasiaHca
ATUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUM OOBICHITH 3aBUCHMOCTH CKOPOCTH XWMUYECKOU
PEaKIMK OT PA3TUUHBIX (AKTOPOB; XapaAKTEP CMEIICHUS XUMUYECKOT'O0 PABHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3naenctus (nmpunnui Jle [Hlatense);

chOpPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHUE TMPOIECCHI,
JeXallie B OCHOBE NPOMBIIUICHHOTO TMOJYyYEHUsI CEpHOM KHUCIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAyYHBIX MPUHIIUINAX H
AKOJIOTUYECKUX MPOOJIeMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM
MIOHATHSI «MACCOBas J0JIS BEIIECTBA B PAaCTBOPE», 00bEMHBIX OTHOIICHUHN Ta30B MPU
XUMUYECKUX PEaKIUsiX, MacChl BeIeCTBA WM OO0OBEMA Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIHH
BEIIIECTB, TEIUIOBOTO 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEIIIECTB, IPEBPAIICHUS U COXPAaHEHUS YHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOJATh MpaBWia MOJb30BAHUS XHUMHUYECKOU
MOCy/Iol W JabopaTOpHBIM O00OpYyOBaHHWEM, a TaKXe IMpaBuUja OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHUU C WHCTPYKIIUSIMHA TIO BBHITIOJIHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;



c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W  BBIIONHATH XUMHUYECKUN
AKCIIEPUMEHT (Pa3joKE€HHWE MEPOKCHIA BOAOPOJA B IMPUCYTCTBUU KaTalW3aTropa,
ONpEJEIeHUE CPEAbl PACTBOPOB BEIIECTB ¢ MOMOILIBIO YHUBEPCAIBHOIO MHANKATOPA,
BJIMSIHUE PA3IMUHBIX (DAaKTOPOB HAa CKOPOCTb XUMHUYECKON peakiH, peakluu
MOHHOTO OOMEHA, KadyeCTBEHHBbIE pPEaKIuu Ha cyibpar-, kapOoHAT- U XJIOPU-
AHUOHBI, HA KAaTMOH aMMOHHUSI, PEIICHHE JKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
«Metamne»y 1 «HemeTramiby) B COOTBETCTBHH C MPABMIIAMH TEXHUKHA 0€30TaCHOCTH
npu oOpalieHuu ¢ BelIeCTBaMU M JabOpaTOPHBIM 000PYIOBaHUEM, MPEICTABISATH
pe3yibTaThl XMMHUYECKOTO  JKCIIepUMEHTa B  ¢GopMe 3alucu  ypaBHEHHM
COOTBETCTBYIOIIUX peEaKIuii U (OpMyIHpPOBaTH BBIBOJBI Ha OCHOBE JTHUX
pE3yNbTATOB;

chOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uH(opMaIuio, TMOJy4aeMyld M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIK, IHTepHeT 1 Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKHU
LEJIECO00Pa3HOro TNOBEACHUS B OBITY WU TPYAOBOM JEATENBHOCTH B UENIAX
COXpaHEHUs CBOET0 3J0pOBbS M OKpYKAlOUIEH NPUPOIHON Cpeabl, OCO3HABATh
ONAaCHOCTh BO3JICHCTBUSI Ha KUBBIE OPTraHU3Mbl ONPEACIIEHHBIX BEIIECTB, MOHUMAs
cmbeict  mokazatenss [IJIK, mosicHATe Ha mnpuMepax CHocoObl YMEHBIIECHUS U
MpeA0TBPAlIEHUS] UX BPEHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

U1t 00y4YaroIIUXCsl ¢ OrpaHUYEHHBIMHU BO3MOXKHOCTSMH 3JI0POBbS: yMEHHE
MPUMEHSATh 3HaHUST 00 OCHOBHBIX JIOCTYNMHBIX METOJAaX II0O3HAHUSI BEIIECTB H
XUMHUYECKUX SIBJICHUH;

JUISL  CIENBbIX M CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO0 cucTemy oOo3Hauenuit JI. Bpaitns mis 3anmucu XUMHYECKHUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrposbnsie IIpakrunyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YriaeBoaopoanbl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHBI 2
99 HenpenenbHbie yraeBogopOabl: aJIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTHuiecKkue yriaeBoa0pOIbl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX rnepepadoTka
Hroro no pasneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4eckue coeJuHeHHs
3.1 Cnuptsl. @enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Uroro no pasneny

Pa3znen 4. A3oTcoaepikaniue opranHuyeckue coeIuHeHus

13

4.1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Paspnen 5. BeicokoMoOJIeKy A pHbIE COeUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo paszneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 MeTais 6
2.2 Hewmeramisl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHYECKUX 5
' BEILIECTB
Hroro no pasneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTebHbIC
padoThI padoTshI pecypenI
1 [IpenMer opraHnyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o kiaccupuKanuu
3 opraHuueckux Bemiects. Homenkiatypa 1
(cucremaTnyeckasi) U TpUBHAJIbHbIC HA3BAHUS
OpPraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MPEJICTAaBUTENIN ATKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIEH U NPOMUIeH — MpocTeiine 1
MPEJICTAaBUTENIN ATKEHOB
3 [IpaxkTuueckas padora Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB,
NPUHAAISKAINX K pa3IMYHbIM KJ1accam
[IpupoHbIE HCTOYHUKH YIJIEBOJLOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKH
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBa3b

18 MHoOroaToOMHbIE€ CIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTalbACT U/,
AueroH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHAas U YKCYCHas

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaﬂ n OJICMHOBAas1 KMCJIOThI, KaK

23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KHCIIOT

24 Mp11a KaK COJIU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiicTBHE
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. ' HAPOIN3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCHpUKaIH.

27 Bakuneiimue npencTaBuTeNn: rIH0K03a,
bpykTo3a, caxaposa

08 Kpaxmai u 1emirono3a Kak mpupoIHbIe
MOJIUMEPBI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxarnine opraHHuecKue
COCIMHEHUS

30 AMMHBI: METHJIAMUH U aHUJIMH
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpraHWYECKHUE COCAMHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumb

32 benku xak npupoHbIe
BBICOKOMOJICKYIISIPHBIC COSTMHCHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN

34 OcHOBHBIE METOIBI CHHTE3a

BBICOKOMOIJICKYJIAPHBIX COCIUHEHUH.




[ImacT™Macchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aToMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUS aTOMOB

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX JIEMEHTOB U HX COCIUHCHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX d1eMeHToB /.. MeHaeneeBa B
pa3BUTHHU HAyKH

Crpoenue BeriecTBa. XMMUYECKas CBsI3b, €€

BUABI; MCXaHHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BO,[[OpOI[HaH CBA3b

BanieHTHOCTB. DNIEKTPOOTPUILIATETEHOCTD.
Crenenb okucneHnusd. BemiecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsiTne 0 nucnepcHbIX cucteMax. IcTHHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHeHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIECTB, PA3IHMIHBIX
KJIaCCOB

Knaccudukanus XuMu4ecknux peaxiuii B
HEOPraHUYECKON U OPraHU4eCKON XMUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALCHHS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMbIe peakium.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DJeKTpoIMTHYECKas aucconuanus. [lonstue o
BOIopoHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsiTHE 00 A51EKTPOIN3€E PACILUIABOB U
pacTBOPOB coneit

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHI)

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoi
cHUCTEeMe XUMUYeCKux dieMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBOUCTBa
METAJIJIOB




CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PAJT

15 HanpsHKeHUH METAILIIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

18 XnMHUYecKre CBOMCTBA IUHKA, JKeJie3a U UX
COCIMHEHUN
[IpakTuyeckas padora Ne 2. "Pemenune

19 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«MeTtaiie»"
Hewmeramnsl, ux nonoxxenue B [leproanueckoi

20 cUCTEeMe XUMUYEeCKuX dieMentoB /1. U.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
dusnyeckue CBOMCTBa HEMETAJIIIOB.

21 ANnoTponus HeMeTaJuIoB (Ha puMepe
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)

99 XHWMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COE€IUHEHUI

93 XuMH4eckue cBoicTBa a3oTa, pochopa u ux
COeTMHEHNN

24 XUMHYECKUE CBOMCTBA yIiepoia, KpEMHUS U
UX COCOUHEHUU

o5 [IpruMeHeHrne BaXXHEUIIINX HEMETAIUIOB U UX
COE€IUHEHMI

26 O0001eHne 1 cucTeEMaTU3aIMS 3HAHUI 110

TeMe «HemeTtannely. BerauciaeHus mo




YpPaBHEHUSIM XUMUYECKUX PEAKUUU U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtast"»

08 KonrtponbHas padora no remam «MeTtamib» U 1
«Hewmeramnb»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHn4eckue OCHOBaHHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 SHEPTreTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 IIPUHIIMAIIAX IPOMBIIIIEHHOTO MTOJIY4E€HHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPUATIOB 1

34 XUMHUS U 3J0pPOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



