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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuuM Ha ypoBHE cpeHero ooOiero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DeepanbHOTo 3aKkoHa OT 29.12.2012 Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS (elepalibHOW 00pa3oBaTEIbHON
nporpamMmbl - cpenHero oomero ooOpazoBanus (DPOII COO), npeAcTaBICHHBIX B
®denepaibHOM TOCYAapCTBEHHOM oOpazoBarenbHoM cranpapre COO, ¢ yuérom
Konnenuuu mnpenogaBanusi ydeOHOro mpeamera «XuMus» B 00pa3oBaTEIbHBIX
opranm3zanusx Poccuiickoit ®enepanuu, peanu3yrolMX OCHOBHBIE 00pa30BaTElIbHbBIC
IPOrpaMMbl, © OCHOBHBIX MOJIOXKeHUN «CTpaTeruu pa3Butusi Bocutanus B Poccuiickoi
®denepanuu Ha iepuo 10 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XHUMHH, K ONPENEICHUI0 00Ien
CTparerud OOy4eHHs, BOCIHUTAHHUS M Pa3BUTUA OOYYAIOUIUXCS CPEICTBAMH Y4eOHOIO
npeameta «Xumus» g 10—11 kitaccoB Ha 6a30BOM YpPOBHE COCTABUIIU KOHIIENITYaJIbHbBIE
nonoxenuss PI'OC COO o B3auMo0OYCIOBICHHOCTH 1IETIeH, COACPKaHUSs, PE3YIHbTATOB
0o0yueHus 1 TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, MOJIy4aeMOE€ BBITYCKHUKaMHU 00I1e00pa3oBaTeIbHOM
OpraHu3alliM, SBJSETCS HEOTHEMJIEMOM YacThlo MX 0O0pa30BaHHOCTH. OHO CIYKUT
3aBEPIIAOIIMM JATAllOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX 1IEJIOCTHON CUCTEME XMMUYECKOro 00pa3oBaHus. ITH
IIEHHOCTH KaCaroTCs TO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHMS MHUPOBO33PEHUS U
oO0111e# KyJIbTyphI YEIOBEKa, a TAKKE IKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIICHHS K CBOEMY
3I0POBBIO M IPUPOHOM cpene. PeanuzyeTcss xuMmuueckoe oOpa3oBaHue 00yJaroNInXcs Ha
YPOBHE CpEIHEro 00IIero oOpa3oBaHUs CpPEACTBAMH y4eOHOro mnpeaMera «XUMUs,
COJIEp’)KaHME M TMOCTPOCHUE KOTOPOTO OMpPEACNICHbl B MpOrpaMMe Mo XUMHUU C YYETOM
crielu(pUKN HAYKU XUMUHU, €€ 3HAUCHUS B TTIO3HAHUU MPUPOJIBI U B MAaTEPUATBHOMN KU3HU
oOmmecTBa, a Takxke C y4€ToM OOImMUX [eled ¢ MPUHIUIOB, XapaKTEPHU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBl cpeaHero oOmiero oOpaszoBaHus B Poccuiickoit
denepauum.

XUMHUSL Kak dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWrpaeT ocoOyr pojib B
COBPEMEHHOW NMBHWIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepuajabHOW KyJbTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHHE
IIEJIOCTHOTO MPEJICTABICHUS 00 OKPYIKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIHI M YEIIOBEKa,
KoTopoe ¢GopMuUpyeTcss B XHMHM Ha OCHOBE IOHMMAaHHUsS BEIIECTBEHHOIO COCTaBa
OKPYKAIOIIEr0 MHpa, OCO3HAHHUS B3aUMOCBSI3M MEXJY CTPOCHHEM BEILECTB, HUX
CBOMCTBAMHU 1 BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMH HAayKaMH, XHUMHS CTala
HEOTHEMJIEMOMN YaCThbI0 MUPOBOU KYJIbTYpPbI, HEOOXOJMMBIM YCIOBUEM YCIEIIHOTO TPYyAa
M KM3HU KaXJI0TO wieHa oomecTBa. CoBpeMeHHasi XMMHUS KaK HayKa CO3UAaTelIbHast, KaK



HayKa BBICOKMX TEXHOJIOTHI HANIPABJICHA HA PEIIeHUE TI100aTbHBIX MPOOJIEM YCTOMYHUBOTO
pPa3BUTHSL YEIIOBEUYECTBA — CBIPbEBOM, HDHEPIr€THUYECKOW, MHUIIEBOM, 3KOJIOTHYECKOU
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.

B cooTBercTBUM ¢ OOIIMMHU HEISIMHU U MPUHIIMIIAMH CPETHETO 00111eT0 00pa3oBaHus
conepxkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BBIA ypOBEHb H3YyUEHHS)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OONIEKYJIbTYPHYIO IMOJTOTOBKY OOyYarOlIUXCS,
HEOOXOJIUMYIO MM JjIsi BBIPAOOTKM MHPOBO33PECHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHS B KU3Hb COLIMYMA, MPOJIOJDKEHUSI 00pa30BaHus B Pa3IMYHbIX 00JacTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapisomUMH NpeaMeTa « XuMus» SBISIOTCS 0a30Bble Kypchl — «Opranuyeckas
xuMusi» U «OOIasi 1 HeopraHu4yecKkass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJICpKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMAa 3HAHUM 110 HEOPTaHUYECKON XUMUU
(c BkJIIOYEHHEM 3HAHUW M3 OOIIEW XUMUHM) U opraHudeckoirl xumuu. dopmupoBaHue
JAHHOM CHUCTEMbl 3HAHMM MpU HU3YYECHUU TIpeIMeTa OOECIeYMBAET BO3MOKHOCTD
pPacCMOTpPEHUsI BCETO MHOTr00Opas3usi BEIIECTB HAa OCHOBE OOIIMX MOHSITHH, 3aKOHOB U
TEOPUN XUMUMU.

Crpyktypa cojaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuvecKkas XuMus» cHOpMUpPOBaHA B MPOTPaMMeE 110 XMMHUH HAa OCHOBE CUCTEMHOT'O
MO/IX0/1a K M3yUYECHHIO Y4EOHOT0 MaTepralia 1 00yclIoBIeHa UICTOPUIECKA 000CHOBAHHBIM
pa3BUTHEM 3HAaHMN Ha OMNPENENEHHBIX TEOPETUUECKUX YpOBHAIX. Tak, B Kypce
OpraHUYeCKON XHMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUHU
CTPOCHHUSI OPTaHUYECKHUX COEJUHEHHI, a TaKKe Ha YPOBHE CTEPEOXMMUYECKUX U
AJIIEKTPOHHBIX TMPEJICTABIEHUN O CTpoeHHH BemiecTB. CBefeHus: 00 M3y4aeMbIX B Kypce
BEIIIECTBAX JAIOTCA B PA3BUTUM — OT YTJIEBOJOPOJOB JI0 CIOXHBIX OHOJIOTHYECKU
AKTUBHBIX COEIUMHEHMM. B Kypce OpraHMdeckod XHWMHHU MOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO o00IIero o00Opa30BaHUsl IE€PBOHAYAJIbHbBIC
MPEACTABICHUS] O XHUMHYECKOW CBSI3M, KJIAaCCU(UKAIIMOHHBIX TPU3HAKAX BEIIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOUN PEAKIINH.

ITo HOBBIM YTJI0M 3peHUS B TIpeaMeTe « XUMUs» 0a30BOTO YPOBHS pacCMaTPUBAETCS
M3YUYCHHBIM HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUsl TEOPETUUECKUN MaTepuanl u
(hakTOJIOTHYECKHUE CBEJICHUS O BEIIECTBaX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeopraHuyeckas XUMHUS» OOy4YalomUMCS TPEAOCTaBIACTCS
BO3MOKHOCTh OCO3HAaTh 3HAYEHWE IMEPUOJMYECKOr0 3aKOHA C OOIIETECOPETUYECKUX U
METOJI0JIOTHYECKUX MO3UIIUM, TTTy0Ke MOHATh UCTOPUUYECKOE U3MEHEHNE (PYHKIIUI ATOTO
3aKOHA — OT 0000IIAoIIEeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWM O BaXHEHIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W TMPUMEHEHUH, a TAKXKE O XHUMHUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEKaHusi AomnoiHsercss B kypcax 10 m 11 knaccoB snemeHTamu
COJICpKaHMS, UMEIOIINMHU KYJIbTYPOJIOTHUECKUN U MPUKIATHON XapakTep. JTU 3HAHUS



CIIOCOOCTBYIOT MTOHUMAHHMIO B3aUMOCBSI3M XUMHUU C JIPYTUMU HAyKaMH, PacKpBIBAIOT €€
pOJIb B TIO3HABATEIHLHOWM W TPAKTUYCCKON MEATETLHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCIUTAHUIO YBAXKEHUSI K IMPOIECCY TBOPUYECTBA B OOJACTH TEOPUM U TMPAKTUYECKHUX
NPWIOKEHU XUMHUHU, MOMOTAalOT BBIMYCKHUKY OpPHUEHTHPOBATHCS B OOIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBSI3AHHBIX C XUMHEW, KPUTHUUECKH OCMBICIMBATh
HH()OPMAITUIO U IPUMEHSITH €€ JJIS MOMOJTHCHHS 3HAHUN, PEIICHIUS WHTEUICKTYaIbHbIX U
AKCIIEPUMEHTAJIbHBIX HCCIIEIOBAaTENbCKUX 3aady. B 1enoMm coxaepxkaHue y4eOHOro
npeaMera «XUMHs JTaHHOTO YPOBHS U3Y4YEHHUS OPUEHTHPOBAHO Ha (HOpPMHUpPOBAHUE Y
00y4Jaronxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIs1 MOHUMaHUs PUIIOCOPCKUX UJIEH, TAKUX
KaK: MaTepUallbHOE E€JUHCTBO  HEOPraHMYECKOr0 W  OPraHMYeCcKOro  MHpa,
O0OYCJIOBJIGHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOEHUEM, I03HABAEMOCTb
MPUPOJHBIX SBJICHUN MyTEM DKCIEPUMEHTA W PELICHHS MPOTUBOPEUUIA MEKY HOBBIMU
dbakTaMu U TEOPETUUYECKUMHU NPENINOChUIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUU
HKOJIOTUYECKUX MPOOJIeM, a TakkKe MpoOJieM COEPEKEHUS SHEPreTUYECKUX PECYPCOB,
CBIPbS, CO3aHUSI HOBBIX TEXHOJIOTHM U MAaTEPUAIIOB.

B miane pemienus 3ajad BOCIUTAHUS, PA3BUTHSA U COLUATM3AIMN O0YUYarOIINXCS
MPUHSATHIE POrPAMMOM IO XMMUU MOJIXOAbI K ONPEAECIECHUIO COJICPKAHUS U TTOCTPOCHHUS
npeaMeTa TMpeayCMaTpuBalOT (OpMUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JIEUCTBHM,
UMEIOINX 0a30BO€ 3HAUYCHHE ISl PA3JIMYHBIX BUJOB JIEATEILHOCTH: pEUISHUsI IpooieMm,
MOMCKa, aHaliv3a U o0paboTKu MHOOPMAILIMK, HEOOXOIUMBIX ISl PUOOPETEHUS OIbITA
MIPAKTUYECKOM M HCCIIENOBATENBCKONM AEATEIbHOCTH, 3aHMMAIOIIECH Ba)KHOE MECTO B
MMO3HAaHUU XUMHUH.

B npakrtuke npenogaBaHys XUMUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO 00pa30BaHus,
TaKk U Ha YpPOBHE cpeqHero oOiero oOpa3oBaHus, IPU OMPENCICHUU COJEPKATeIbHON
XapaKTEPUCTUKHU  IEJIEd H3Y4YEHHUs TPEIMETa HaNpaBJICHHUEM IEPBOCTECIICHHON
3HQYUMOCTHU TPAJAUIIMOHHO MPU3HAETCS (POPMUPOBAHHME OCHOB XMMHUUYECKOW HAyKW Kak
00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKON JCSITEIIbHOCTU YeJIOBEKa M KakK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. C METOOUYECKOW TOUKH 3PEHUSI TAKON
MOJXO0/ K OMPECIICHUIO LEJEH U3yYeHUS MPEAMETA SIBJIIETCS BIIOJIHE OMPABJAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS TJIaBHBIMU LIEISIMU U3YUYCHUS TIpeaMeTa « XUMHU»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

e (¢dopMuUpOBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEWIIEW COCTABJISIONICH
€CTECTBEHHO-HAYYHOM KApTHUHBI MHUpPa, B OCHOBE KOTOPOH JIEKAT KIHOUYEBbHIC
MOHATHUS, (PYHTAaMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHUE U MOHUMAHUE CYIITHOCTH JOCTYIHBIX 0000IEHUI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (¢opMupoBaHHE W Pa3BUTHE MPEJICTABICHUNW O HAYYHBIX METOJax MO3HAHUS
BEILIECTB U XUMHUYECKUX PEAKIHUA, HEOOXOAUMBIX ISl MPUOOPETCHUS YMEHHI



OPUEHTHUPOBATLCS B MUPE BEIIECTB M XUMHUYECKUX SBICHUN, UMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB MEATEIBHOCTH, CBA3AHHBIX C HAOIIOJECHUEM U
O0OBSCHEHHEM XMMHUYECKOTO 3KCIEPUMEHTa, COOIO/IEHHEM MpPaBMiI OE30MacHOrO
oOpalieHus ¢ BellecTBaMu.

Hapsiny ¢ stuMm, coaep:kaTtenpHas XapaKTEpUCTHKA LeJell U 3aJady H3YYCHHS
peaMeTa B MPOrpaMMe MO0 XWMHHM yTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TIPUOPUTETAMH B CHCTEME cpeaHero oOmero ooOpaszoBanus. CerogHs B
NpernoJaBaHu XUMUU B OOJBIIEH CTENEHH OTHAETCS NPENNOYTEHUE NPAKTUYECKON
KOMITOHEHTE COJIepKaHusl OOYyYeHHs, OPUECHTUPOBAHHONW Ha MOATOTOBKY BBIMTYCKHHUKA
00111€e00pa30BaTeIbHON  OpraHu3alliy, BIAJCIONIEr0O HE Ha0OpOM  3HAaHWH, a
(GYHKIIMOHATBLHOW TPAMOTHOCTBIO, TO €CTh CTIOCOOAMU M YMEHHUSMH aKTUBHOTO ITOTYYCHUS
3HAHWI U IPUMEHEHUS UX B PEATbHON KU3HHU JJISl PEIICHUS MTPAKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3TUM TpU U3y4YeHUU TpenMera «XUMUs» JOMUHUPYIOIIEEe 3HAUYCHUE
MPUOOPETAIOT TaKue MU U 33/1a4H, KaK:

amanrtanus OOydJalomUXcsl K YCIOBUSAM JUHAMHYHO pPa3BUBAIOLIETOCS MUPA,
(dbopMHpOBaHNE WHTEIIEKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMo00Opa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBSA3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopmupoBaHre y 00YUYaIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUM),
MMEIOIUX YHUBEPCAIBbHOE 3HAUCHWE ISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEIICHUS
mpo0JieM, MOUCKa, aHaIu3a U 00paboTKH HH(POPMAITUU, HEOOXOIUMBIX JJIsI TPUOOPETCHHUS
OTbITa JACSATEIHHOCTH, KOTOpAs 3aHUMAET BaXKHOE MECTO B ITO3HAHUU XUMUH, a TAKKE JIJIs
OIICHKM C TIO3UIIMH DKOJOTUYECKOW O€30MacCHOCTH XapaKTepa BIHUSHUS BEIIECTB H
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW O00YyYaromuXCcsi: CIHOCOOHOCTH CaMOCTOSITEIBHO MPUOOpETaTh HOBBIC
3HaHUS MO0 XUMHUU B COOTBETCTBHUH C JKU3HEHHBIMH IMOTPEOHOCTSMHU, HUCIOJIb30BATh
COBpeMeHHbIC WH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs IOUCKA U aHAJIW3a YIeOHOW U HAyYHO-
MOMYJIIPHON HHPOPMAITMA XUMHUYIECKOTO COICPKAHUS;

dopMupoBaHHE W pa3BUTHE y OOYYAIOUIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIICHUS, HAOJOMAaTeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAWMBI, B YAaCTHOCTHU, NPH I[UIAHUPOBAHUU W TMPOBEIACHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIHTaHHE Y 00ydJaromuxcsl yOekIEHHOCTH B TYMAaHUCTHYECKON HAMPaBICHHOCTH
XUMUHU, €€ BAXXHOW pOJIM B peEHIeHWU TI00albHBIX MPOOJIEeM paIMOHATEHOTO
MPUPOJIOTIOIB30BAHNSI, TIOTOTHEHUSI OHEPreTUYECKUX PECYpCOB U COXPAHCHHUS
MPUPOIHOTO PABHOBECHS], OCO3HAHMSI HEOOXOIMMOCTH OEPEHOT0 OTHOIICHUS K IPUPOJIE
U CBOEMY 3/I0POBbIO, a TAK)KE PUOOPETEHH S OIbITa UCTIOIb30BAHUS MOJTYYEHHBIX 3HAHUN



JUIS TIPUHSTHS TPAMOTHBIX pEIICHHH B CHUTYaIlUAX, CBS3aHHBIX C XHUMHUYCCKHUMH
SIBIICHUSIMHU.
B ydyeOHOM mmane cpeanero oOmiero oOpa3oBaHUS MPEAMET «XUMHUA» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu «ECTECTBEHHO-HAYYHBIC TTPEIMETHIY.
OOmiee 4mMCIIO YacoB, OTBEACHHBIX ISl WU3YYCHUS XWUMHUHU, Ha 0a30BOM YpOBHE
cpemHero oOmero oopa3oBanus, coctaBisieT 68 gacos: B 10 kimacce — 68 yacos (2 yaca B
Heneno), B 11 kinacce — 68 yacos (2 yaca B HeIel0).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUSA. CTPYKTYypHBIE ()OPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTENEN KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHWE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPAIICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHHss M TOPEHMs), HAXOXKACHHE B MPHUPOJAE, IMOIYYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALUM, OKHUCICHUA U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psifl. AlleTUIIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHE U XMMHUYECKHE CBOMICTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOJAMH, MPUHAMICKAIUMU K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTku HepTH, UX MPUMEHEHNE B MPOMBINIJIECHHOCTH U B ObITy. KaMeHHbIT
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIEIMPOBAHUE MOJIEKYJ YIJIE€BOJOPOJIOB U TaJOr€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAy
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MEeTaJlJIaMH, KayeCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruibel U Kemowuwvl. DopManpleruj,, aleTAIbACTUJl CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3UUECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, oOLIMe IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KHUCHOT. [uuaponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

VYrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOJAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie nojauMmepbl. CTpoeHue Kpaxmasia U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusnoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3zaumopeicTBUE Kpaxmalia € HOIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coenHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HaOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATypalus OCIKOB MPU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIE TOHSTHSI XUMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPETHSSI MOJICKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MTOPOJBI, TIOJE3HbIE UCKOMAeMbIE, TOILIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOU TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJIsIpHAasi M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BajleHTHOCTb. DIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM M OpPraHUYECKOM XMMHH. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMHA4ecKoro paBHoBecus. [Ipunnun Jle [HlaTense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadmun «Ilepuoanueckas cucreMa XuMHYecKuX 3neMeHToB /. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAEICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCITOJIB30BAHUEM MTOHATHS «MaccoBas J0JIs
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETANIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAIJIOB U KX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemerToB JI. . MennaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OO0mue gusnyueckue cBoricTBa MeTauioB. CriaBsl METaJIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJIJIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUSA BEIIECTB M HX IPEBPAICHUM:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMy Ha KATHOHBI METaJIIOB).

Pacuérurle 3amaun.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJYYECHHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MPaBWIA HCHOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
TOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHU4eCcKol XuMuM B 11 Kiacce oCyIIeCTBIACTCA Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukamusi, TMEePUOAUIHOCTh, HaAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKHE BEIIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTypPIHsl, TPOU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeJHEro oO0uero oopa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIETIECHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIEeCTBa, MPHUHATHIMM B OOILECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA I[103HABATEILHOW M TMPAKTUYECKOU JACSATEILHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUS] O COIMAIBbHBIX HOpPMax W TpaBWIaxX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHUKY WU
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(pOpPMaIIMHU O NEPETOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE W TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIENCTBUU ITHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOro U 0Oe3omacHOro oOpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

IIOHMMAHUS LEHHOCTH TNPaBWJl HWHIWBUAYAIBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3aIuyHoOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3anuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTEpHAIBHON KYyJIbTYPhl, PEIIEHUH TJIOO0AIBHBIX MpoOJieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX ()aKTOB U UMEIOIIMXCSI JAHHBIX C IENbIO MOIYUYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDHI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOTrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUSA,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TO3HABaTEIbHBIE, KOMMYHHKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEIISIMH;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKON peaKkIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO IOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHaNM3UpOBaTh MHPOPMALIMIO PA3IMYHBIX BUIOB U (HopM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIb30BaHUS HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPECTBA MPU PadOTE C XUMUYECKON
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM J1eCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHMS TO3UIMA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTUPOBATH MpeAjaraéMblii  ajiroputM ACHCTBUN MNpu
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JESTEIIbHOCTH HAa OCHOBE CaMOaHaIN3a 1
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHUN O XMMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUM ITPUPOJIBI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIIME COCOUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSI); TEOpPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallhe B OCHOBE IIOHMMAaHUS IPUYMHHOCTH U CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NPU3HAKU TOHATHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEUIECTB IO HX COCTaBY M CTPOEHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHSI OMNPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

C(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUUYECKHX PEAKIUHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

cOPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIUYMCICHUS 10 XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMCHUH ITUTAHWPOBATH W BBITIOJHATh XUMHUYCCKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus O0CIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
7a00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3MPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM NEATETBHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3JACHCTBUSA HA OPTraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

cOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUH SIBJIICHUU IPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAs, MOHHASI, METAJTTUYECKAs, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TUMBl XUMHUYECKUX  PEAKUHA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON Juccolnmannu, nepuoandeckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MUPOBO33PEHYECKUE 3HAHUS, JICKAllMe B OCHOBE NMOHUMAHHS NMPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEHMIECTB H YPAaBHCHWM XHMHYECKHUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEAENISITh BaJIECHTHOCTh U CTENIEHb OKUCIICHHUSI
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3SJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuuecknx 3emeHtoB JI. M. MenpeneeBa, MCHONB3ysl MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
WU3MEHEHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHHWH MO mepuogaM u
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdekTy peakiu, U3MEHEHHUIO CTEMEeHEW OKHUCIICHHUS! DJIEMEHTOB, OOpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUi pa3IHUuHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIIOBHSL, TPU KOTOPBIX 3TH PEAKLIUHU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM PACKpPBIBATh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaX XMMUYECKOTO MPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabopaTOpHBIM OOOpYIOBaHUEM, a TaKXKe IpaBuia OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEPOKCHUIA BOAOPOJIAa B MPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a1ad 10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX pPeaKIMil U (OPMYIUPOBATH BHIBOIbI HA OCHOBE 3THX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOJaTh  TIpaBUjia  DKOJOTHYECKH
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax cHocoObl YMEHBLICHHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBUAAIIUX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.
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Crtpoenue atomoB. [lepuoanueckuii 3akoH
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

[IpenmeTt opranuueckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoeHHS OPraHUIECKUX
2 coenunennii A. M. byrnepoga, eé
OCHOBHBIE ITOJIOKEHUS

[IpakTuueckas pabora Nel
"KauectBeHHOE OIpeiesieHne yriepoa,
BOJIOPOJA U XJIOpa B OPraHUYECKUX
BelecTBax".

4 CocTosiHHE AJIEKTPOHOB B aTOME.

QHGKTpOHHaH npupoaga XuMHICCKHUX
CBsI3€ B OpraHU4YC€CKUX COCAUHCHUIX.

[IpencraBienue o ki1accuPpuKauu
opraHvueckux semects. HomeHkiatypa
(cucTemaruyeckasi) U TPUBHAIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
O606maromuii ypok no teme "Teopus
XUMHUYECKOTO CTPOSHHS] OPraHUYEeCKUX
coenuHenuil. [Ipupona xummuyeckux
cBsizent".

8 AJKaHBI: COCTaB U CTPOCHUE.

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13
14

15

16

17

18

19

20
21

22

23

['omouioru u u3omMepsl AIKAHOB.
XUMHUYECKHE CBOMCTBA aJIKAaHOB

Pemienue 3a1a4 Ha BBIBOJ (POPMYITBI
OpPraHUYECKOT0 BEILECTBA 10 MACCOBOU
J10JI€ XUMUYECKOIO JJIEMEHTA.

Pemienue 3a1a4 Ha BBIBOJ (POPMYITBI
OpPraHUYECKOI0 BEIECTBA 110 IPOTyKTaM
CropaHusl.

AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA
XHUMHYECKHE CBOMCTBA aJIKEHOB

[IpakTnueckas padora Ne 2. «Ilonyuenue
ATHJIEHA U U3yYEHHUE €r0 CBOMCTB

AJKaaueHsl.

AJNIKHHEIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKHUU PS/I.
ALleTUIJIEH — MPOCTENIINIMA
MPEJICTaBUTENb aJTKUHOB

Pemrenne pacueTHbIX 3aa4 110 TEME.
Oo6o0maromuit ypok no Teme
"HenpenenbHbie yriieBOJOPObI: AIKEHBI,
aJIKaJUEeHbI U aIKUHBL".

ApeHbl: 6EH30J1 U TOTYOII.

CBolicTBa 0€H30J1a U €r0 TOMOJIOTOB.
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB:
MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIC
rassl, He()Thb.

[TepepaboTka HedTH.
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Oo6o0maromuit ypok o Teme
"YraeBogopobr".

KonTponpHas pabota mo pazueny
«YrneBonoponas». Teopus XUMUYECKOTO
CTPOEHMS OPraHUYECKUX COETMHEHUN".

HpeﬂeanHe OJIHOATOMHBIC CITMPTbBI:
METAHOJI U OTaHOJI. BO,Z[OpO,I[HaSI CBA3b

HOJ'Iy‘lCHI/IC, XMMHUYECKHE CBOMCTBA U
INPpUMCHCHHUEC OJHOATOMHBIX IIPCACIIbHBIX
CIIMPTOB.

MHoroatoMHBIE CIIMPTHBI: 3TUJICHTJIMKOJIb
U IIIMLICpHUH

deHout: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘IGCKI/IG
1 XUMHWYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC

Pemienue pacueTHbIX 3aj1a4 1O TeMe.
O606matonuii ypok no teme "CrnupTsl 1
dhenomsr".

KapOoHUIbHBIE COETMHEHMSI - alTbAETH/IbI
U KETOHBI.

CBoiicTBa 1 MPUMEHEHHUE AJIbJICTUIOB.
OnHOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAs

XHWMHUYECKHE CBOIMCTBA U IIPUMCHCHUC
OIHOOCHOBHBLIX MPCACIIbHBIX Kap6OHOBBIX
KHCIIOT.

[IpakTuueckas padora Ne 3. «Ilonyyenue
U CBOMCTBa KapOOHOBBIX KHUCIIOT)»
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[Tpaktuyeckas pabora Ne 4 "Pemenue
HKCIEPUMEHTAIbHBIX 33124 Ha

pacCiio3HaBaHUEC OPraHU4YCCKUX BelecTs".

Pemenne pacueTHbIx 3a1a4.

O6o0maromuii ypok 1mo teme
" ATTbJIeTH/1bl, KETOHBI U KApOOHOBBIC
KHCJIOTHI".

Crnosxuble 3(Upbl KaK MPOU3BOIHbBIE

Kap6OHOBBIX KHCJIOT. FI/I,Z[IJOJ'II/B CJIOKHBIX

a¢upoB
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE

O60061maronuii ypok 1o Teme
Kucnopomocoepkariue opraHu9IecKue
coeqrHeHnsa".

KonrtponbHas pabota no pasaeny
«Kucnopoaconepxaiine opraHuu4ecKue
COEIMHEHUS»

Vraesonsl. I'mroko3a.
Omnurocaxapusl. Caxaposa.
Kpaxwman - monucaxapu.
Iennrono3a.

ITpakTuyeckas pabora Ne 5 "Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha MMOJYUYCHUC

Y pacro3HaBaHUE OPraHUYCCKUX
BeIIecTB".

Oo6o0maromuit ypok no Teme
"YraeBoanr".

N
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AMI/IHBIZ METHUJIaMHWH U aHUJIMH
AMHHOKHCIIOTHI Kak aM(pOTEpHBIE
OpPraHUYeCKUE COSTUHEHHUSI, UX
onoorunuyeckoe 3Hauenue. I[lentuapl

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

A30Toconep>1<amne reTCPOIHKINICCKHC

COCANHCHHMUA.
HYKJIGI/IHOBI)IC KHUCJIOTHI.
Xumus u 3A0POBLEC YCJIOBCKA.

O060061maronuii ypok 1o Teme
"A3oTocoaepxKalliue OpraHuuecKue
COeIUHEHUS "

KonTtponsHas padota Ne3 no remam
"VrneBonsr", "A3zoToconepxkaiine
OpraHUYeCKUe COeAMHEHUS" .

CHUHTETUYECKHE MMOJIMMEPHI.

KOHI[@HC&III/IOHHBIC HOJ'II/IMepI)I.
TlenonacThl.

HarypanpHblii kKayuyk.
CuHTEeTHYECKUE KayqyKH.
CuHTeTHYECKHE BOIOKHA.

[IpakTuueckast padorta Ne6

"Pacrio3zHaBaHue mjiacTMacc U BOJIOKOH".

OpFaHI/I‘IeCKaH XHUMUs, YCJIIOBCK U
pupoIa
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O6o06maromuii ypok mo teme " Xumus
MOJUMEpPOB"

Wrorosslii ypok 1o kypcy xumuu 10
KJ1acca

Pe3epBHbIit ypok

Pe3epBHbIit ypok

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KJIACC

Ne
n/n

Tema ypoka

IToBTOpenue kypca xumuu 10 kiacca.
[ToBTOpenue kypca xumuu 10 xiacca

Xumnueckui anemenT. Hykmuasl.
H3otomnkl.

3aKoH COXpAaHCHHA MACChl U OHCPI'H B
XUMUU.

Ilepnonnueckuil 3akoH. Pacripenenenue
AJIEKTPOHOB B aTOMAaX 3JIEMEHTOB MaJbIX
HEPUOJIOB.

Ilepnoauueckuii 3akoH. Pacnipenenenue
AJIEKTPOHOB B aTOMax 3JIEMEHTOB
00JBIINX MEPUOJIOB.

Ilepnoanueckuii 3akoH. Pacnipenenenue
AJIEKTPOHOB B aTOMax 3JIEMEHTOB
0O0JIBIINX TIEPUO/IOB.

[TonoxxeHue B NEPUOIUYECKON CUCTEME
BOJIOPO/1a, JAHTAHOUIOB, AKTUHOUJIOB U
HMCKYCCTBEHHO MOJIYYEHHBIX JJIEMEHTOB.
BanenTHOCTE 1 BaJICHTHBIC BO3MOXHOCTH
aTOMOB.

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl
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Ob6o06maromuii ypok 1o Teme
"Ba)xHene X uMHYECKHUE NOHIATHUS U
3aKOHBI".

OcHoBHbIE BUbI XMMHUECKOH CBSI3U.
Merannuyeckas ¥ BOJOPOAHAsS CBA3H.
ITpocTpaHCTBEHHOE CTPOEHUE MOJIEKYL.

CTpoeHue KpUCTAIIJIOB.
Kpucrannnueckue pemerku.

[TprunHB MHOTOOOpAa3Usl BEILIECTB.

O6o6mmaromuii ypok no teme "CtpoeHue
BelecTna'.

KonTponbhas pabota no pazueny
«TeopeTnyeckue OCHOBBI XUMHI)

Knaccudukanust XaMUUeCKUX peakiivid.
Knaccudukanus XuMHUECKUX pPeaKIInu.
CKOpOCTh XUMUYECKUX PEAKITUH.
Karanns.

XuMuaeckoe PaBHOBECHUC U YCIIOBHUA €T'O
CMCIICHHA.

O06o0maromuii ypok 1mo Teme
"XumMuueckue peakuuu'.

I[I/ICHCpCHBIe CHUCTCMBI.

CrniocoObI BbIpayKeHUS! KOHIIEHTPALUU
pPacTBOpOB.

Pemenne 3agau o reme "PactBopsr".

T
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[Tpaktuyeckas padora Nel
"[IpuroToBieHue pacTBOPOB C 3aJaHHOM
MOJISIPHOM KOHIIEHTpauuen".

DIEKTPONIUTHICCKAS AUCCOIUALIHSL.
[TousiTHe 0 BogopoaHOM mokasateine (pH)
pactBopa.

Peaknun noHHOTO OOMEHA.
Peakuun noHHOTO OOMEHA.

I'mpponns opraHu4ecKux u
HEOPraHUYECKUX COEAMHEHUHN.

rI/I,I[pOJ'II/IS OpraHU4YCCKHX U
HCOPIraHUYCCKUX COG,Z[PIHCHPIFI.

O6o06maromuii ypok 1o Teme
"PacTBophI".

XUMHYECKUE HCTOYHUKH TOKA.
DIEKTPOXUMHUECKHUH psiji HANpsKEHNUH
METaJIOB

Koppo3zus meraninos u ee
perynpexIeHue.

Onexrpoauns. OBP.

Onektponus. Pemenne npumepos.
O0600mmarmuil ypok 1mo Teme
"DIIEKTPOXUMUYECKHE PEAKIINN "

KonrtpomnsHas padora Ne2 o remam
"Xumunyeckue peakuun", "PactBopsl”,
"DnexkTpoxuMuuecKue peakuun'.

MeTaimisl, UX MOJIOKEHNE B
[Tepuoanueckoil cucTteMe XUMUYECKUX

[
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snemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYeCKre CBOMCTBA METAJIIOB

OO0muii 0030p METAJTUTMYECKUX
AJIEMEHTOB A-rpymi.

OO0muit 0030p METAUTUYECKHUX
aJIeMeHTOB b-Tpymm.

Mens.

[uHk.

Turan, xpoMm.

Kene3o, auKenb, IIaTHHA.
CIutaBel METaJIOB.

OKcuabl U THAPOKCHUIBI METAJIJIOB.
OKcuabl ¥ THAPOKCUIBI METAIIJIOB.

[TpakTrueckas padota Ne2 "Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"Metamibl".

O06o0maromuii ypok 1mo Teme
"Metaiuisr'".

HewmeTanbl, uX MojioXeHue B
[Tepuoamueckoit cucreMe XUMHUECKUX
anemenToB M. M. MenneneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB
Ou3nyecKue CBOKWCTBAa HEMETAILIOB.
AmIoTponusi HeMeTauIoB (Ha IpuMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

e
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OO0m1as XxapakTepucTUKa OKCUIO0B
HEMETAJIOB U KUCJIOPOJICOIEPIKAIIUX
KHCJIOT.

OxucnauTenbHblE CBOMCTBA CEPHON U
A30THOM KHCIIOTBI.

XuUMHYECKHe CBOMCTBA a30Ta, (hochopa u
UX COEeOUHEHUN

I'eneTnyeckas cBs3b HCOPraHNYCCKUX U
OpPraHu4YCCKuUX BCIICCTB.

['eneTnyeckast CBSI3b HEOPTaHUYECKHUX U
OpraHWYECKUX BelecTB. Pemenue
MIPUMEPOB.

[TpakTuueckas pabota Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemeramasr"»

Ob6o06maromuit ypok 1o Teme
"Hemeramnsr".

KonTponbHas paboTa no remam
«Meramisi» n «HemeTtamisn

[Ipencrasnenus: 00 0OMIUX HAYYHBIX
MIPUHITUTIAX TPOMBIIIEHHOTO MTOJTYYCHUS
BaXKHEHIIINX BEIECTB

IIpou3BOACTBO Uyr'yHa, CTaJIH.
XHUMHMS U 300pOBbE YEIIOBEKA

Ponp xuMuu B 00ecIieueHUN
JKOJIOTMYECKOU, SJHEPIreTUYECKON U
MUIIEBON 0€30MaCHOCTH, PA3BUTHH
MEIAITAHEI



67 PesepBHbIii ypoOK.
68 PesepBHBIIT ypok

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






