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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YypOBHE cpemHero ooOmiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
dbenepanbHOl 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIXx B DeaeparbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHoM cTtaHaapre COO, c¢ yu€rom Konmenmuu mnpemnoaBaHus
ydyeOHOoro mpeamera «XuMusi» B oOpa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Odenepanyu, peaTu3yIOMUX OCHOBHBIE 00pa3oBaTelNbHBIE MPOTPaMMBI, U
OCHOBHBIX ToNOKeHH «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanuun Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MPOrpamMmbl MO XUMHUH, K OIPEAEIICHUIO
oOuielt crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIUXCS CPeICTBAMU
yaeOHoro npeamera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuentyanpHeie nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
CoJlepKaHMsl, pPE3yJbTaToOB OOy4deHUss W TPeOOBAHUI K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHMU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIOIIMM 3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIIHUX
[IEJIOCTHOM CHCTEME XUMHUYECKOro O00pa30BaHHA. OTH LEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/bI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelloBeKa, a TakKKe DJKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBBI0 M TPUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUeE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS CPEACTBAMHU YUEOHOTO
npenMera «XuMUS», COJAEpPKAHUE M IOCTPOCHHE KOTOPOro OIpENesieHbl B
nporpaMMme MO XUMUU C Y4€TOM cCheuuUKd HAyKh XUMUHU, €€ 3HAaYyeHUs B
MO3HAHWUU TPUPOABI U B MaTEpUAIbHON XKU3HM OOIIECTBA, a TakkKe C y4ETOM
o0mMX Mened M MPUHLWIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AINH, B CO3/IaHUM HOBOW 0a3bl MaTepUaTbHON KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHME PALMOHAIBLHOIO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHHME€ LEIOCTHOrO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
OpUPO/Bl M YellOBEeKa, KOTopoe (opmMupyercs B XMUMHUHM Ha OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOSHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHSI.



TecHO B3aMMOJIEMCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHS CTalla
HEOTHEMJIEMOIN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3HMJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlIeHA Ha PEIICHUE
100adbHBIX TPOOJEM YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbl 3JI0POBbSI.

B coorBercTBUM C OOMIMMU MENSIMH W TMPUHIUIAMU CPEIHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccer, 6a30BbI yPOBEHB
W3Y4YEHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMA, HPOJOJDKECHUS
0o0pa3oBaHus B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapisitomiuMu  ipeiMeTa  «XHUMHs»  SBISIFOTCS  0a30BbIE  KYpChl  —
«Opranuueckas xumus» U «OOIass ¥ HeopraHUdeckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUSI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HayKHU: CUCTEMA
3HAHUU M0 HEOPraHUYECKOW XUMHH (C BKIIIOYEHUEM 3HAHUW U3 OOIIEeH XUMUU) U
OpraHn4eckon xumuu. PopMUpOBaHUE JAHHOM CHUCTEMBI 3HAHUW NPU U3Yy4YEHUU
npenMera o0ecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3usi
BEIIECTB HA OCHOBE OOIINUX MOHITHH, 3aKOHOB U TEOPUN XHMHUH.

Crpykrypa copepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckas XuMus» cpopMupoBaHa B TpOrpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K U3Y4YEHUI0 y4eOHOro Marepuaia M OOyCIIOBIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAaHWM Ha  ONPEACIEHHBIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce€ OpPraHMYECKON XHWMHUHU BEIIECTBA
paccMaTpUBalOTCA Ha YPOBHE KJIIACCMYECKOM TEOPHUU CTPOEHUS OPTraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUUYECKMX M  DBJIECKTPOHHBIX
NpecTaBlieHnid O cTpoeHun BemecTB. CBeneHuss 00 M3ydaeMbIX B Kypce
BEI[ECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JIO CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHMyeckoW XWMHUM TOJIy4arOT Pa3BUTHUE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs MEPBOHAYAIILHBIC
MPEACTaBICHUS O XUMHUYECKON CBSI3H, KIACCU(DPUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUECKOU PEAKIINH.

[lon HOBBIM YyrjaoM 3peHHss B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBAeTCs W3YyUYCHHBIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKHA MaTepuan © (PaKTOJIOTHYECKHE CBEIACHUS O BEIIeCTBaX U
XUMUYeckor peakiuu. Tak, B yacTHocTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyYarOUIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
MEePUOJUIYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIUH,



INIy0o)Ke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
000011a0111el 10 0OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHWN O Ba)XKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKKE O XMMHUYECKHUX PEAKLUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoiHsercs B Kypcax 10 m 11 ximaccos
JJIEMEHTAMHM  COJEP’KaHUsI, HMEIOIIMMM KYJIbTYPOJIOIMYECKUH W IPUKIIAJIHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMHHU C
IPYrMMH HayKaMH, pPacKpbIBalOT €€ pojb B IO3HABATEIbHOM M MPAaKTHYECKOU
NESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXKEHUS K IMPOLECCY
TBOpYECTBA B 00JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAThCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(POPMALMIO U
OpUMEHATh €€ I TONMOJHEHUS 3HAHWM, PEIIeHUs HHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 33/a4. B 1enoM conepkanue yueOHOro
npenMera  «XUMUSD»  JJTaHHOTO  YPOBHS — M3Yy4YEHHs  OPUEHTHPOBAHO  Ha
dopmupoBaHue y 0OydarOIIUXCsI MHPOBO33PEHUECKONH OCHOBBI ISl MMOHHUMAaHHS
dunocopckux HaeH, TaKUX KakK: MaTEepHAIbHOE €IUHCTBO HEOPraHUYECKOro U
OpPraHUYECKOro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB MX COCTaBOM U
CTPOEHHEM, IT03HABAEMOCThb MPUPOJHBIX SIBJICHUA IyTEM OKCIIEPUMEHTa U
pelleHus] MPOTUBOPEYMH MEXKIAy HOBbIMH (PaKTaMM U TEOPETHYECKUMU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TaKkKe MpolseM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmnane pemieHus 3agad  BOCIHMTAHMS, pa3BUTUS W COLMAIM3ALUU
oOy4Jaromuxcs NPUHATbIE NPOrpaMMOM IO XUMHUU TMOJXOJbl K OINPEAESICHUIO
COJEp’KaHUS M TIOCTPOEHHUS MpeAMETa NpPeayCMaTpUBaAlOT (OPMUPOBAHUE
YHHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30Boe 3HAUYEHUE s
pa3IMYHBIX BHJIOB JIEATENILHOCTU: pEUIEHUs MpoOJieM, [OUCKa, aHalu3a u
00paboTku MHGOPMALMHI, HEOOXOIUMBIX JJI NPUOOPETEHHUS OIbITa MPAKTUYECKON
U HCCIEN0BATENBCKON AESITEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
00pa30BaHMsI, TAK U HA YPOBHE CPEIHETO OOIIET0 00pa30BaHMsl, IPU ONPEIAECICHUN
COJIEPKATENIbHOM XAPAKTEPUCTUKHU LEJeld H3Y4eHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTHUECKOU
JESATENBHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyJibTypbl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEM U3y4EeHUs
peIMeTa SBJISETCS BIOJIHE ONPABIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJIAMHU HU3YUYCHHs TpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBRISIIOTCS:

e (opmMupoBaHHEe CHUCTEMBbl XUMHUYECKUX 3HAHUH Kak  BaKHEHIIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeXaT KIIIOUEBbIE MOHATHS, (PyHIAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M TMOHMMAHHME CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI;

e (opMHpPOBaHHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOIUMBIX JUIsi MPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOIINX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEAHEBHON KU3HHU;

e pa3BUTHE YMEHHUU U CIIOCOOOB AECATEIBHOCTHU, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOr0 JKCIIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e30macHOro O0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ aTuM, conepkaresibHasi XapaKTepUCTUKaA LEeJeH U 3a/1ad U3y4CHHs
npeaMeTa B mporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~ XMMHUHM B OONbINEH  CTENeHH OTHAETCS  MpeAnodYTeHUE
NPaKTUYECKON KOMIIOHEHTE COJIepKaHUs OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 00111€00pa30oBaTEbHOW OpraHu3aluy, BIAJCIOUIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHONW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSMU aKTUBHOTO MOJYYEHUs 3HAHUW M NMPUMEHEHUS UX B PEATbHOMN KU3HU
JUISL PEIICHUS] TPAKTUUECKUX 3a]1ay.

B cBs3u ¢ 3TUM TNpW U3yYEHHM TIpeAMeTa «XHUMHS» JTOMUHUPYIOIIEE
3HaUCHHE MPUOOPETAIOT TAKKE LIETU U 3a]]a4H, KaK:

aganTamys 00y4aroluXcs K YCJIOBHSIM JUHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMupoBaHUE  MHTEUIEKTyaJdbHO  Pa3BUTOM  JIMUHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYarOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMITIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JJIS PAa3JIMYHbIX BHUOB
JIESITENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHaim3a U 00paboTKH HH(OpMAIUH,
HEOOXOMUMBIX JUIsI TPHOOPETEHHS ONbITa JESATEIBHOCTH, KOTOpas 3aHMMAeT
BAXHOE MECTO B TO3HAHUM XHUMHUHU, a TaKXKe IS OICHKU C TO3UIUN
AKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEUIECTB M XHUMHUYECKHX
MPOLIECCOB HA OPTraHM3M YEJIOBEKA U MPUPOAHYIO CpEAY;



pa3BUTHE MO3HABATENBbHBIX HHTEPECOB, MHTEIJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00y4YaroIUXCs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C >KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsi TIOMCKA U aHajau3a y4yeOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIMU XUMHUYECKOT0 COJEPKAHMS;

dbopMUpoOBaHUE U Pa3BUTHE Y O0YYAIOIINXCA ACCOIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPABJICHHOCTH XMMHH, €€ BaXHOW POJM B PEIICHUH TJI00ANBHBIX MpobieM
pPalMOHAIBHOT'O MPUPOIONOIb30BAHMS, OMOIHEHUSI SHEPIE€TUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBbIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUS TOTYYEHHBIX 3HAHUW I TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS TpPeAMET «XHUMHUSI»
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpeIMeTHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
PEAMETHI.

OO6miee ynciao 4acoB, OTBEAEHHBIX IJIs1 U3yYEHUs] XUMUHU, Ha 0a30BOM YPOBHE
cpenHero oomiero oopazoBanusi, cocrapisier 68 dacoB: B 10 kimacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Hezeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMUH

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYeCKUX BelecTB. lomonormsa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAXKHEHIINX MPEJICTABUTENIEN KIIACCOB OPTaHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HAaKOMJICHHE C O00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJEIMPOBAHNE MOJEKYJ] OpPraHMYECKUX BEIIECTB, HAOJIIOJCHHUE M
OMMCAHNE JEMOHCTPALMOHHBIX ONBITOB I10 MPEBPAIIEHUI0 OPTaHUYECKNX BEIIECTB
IpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuu 3aMelleHHs] W TOpEHHs), HAXOXKIACHUE B IMPHUPOJE, IOJIyYeHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PSAA. DTUIEH U NPOINWIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MPOCTEUIINKA MPEICTaBUTENb AJKHMHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMHUYECKUE CBOMCTBA (peakuMH T'MAPUPOBAHUS, rajlOr€HUPOBAHMS, THApPATALINY,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJIIyYEHUE W NMPUMEHEHHE. Tonyon:
cocmas, cmpoeHue, (uzuueckue U  Xumuueckue  ceolucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOAYUeHue u npumerneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBI3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKANIUMA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble HMCTOYHHMKU YriaeBogopoAoB. IlpupoaHslii Ta3 W MNOMYTHbBIE
HedTsaabie Ta3pl. HedTs u e€ mpoucxoxnenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTA U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHMS BEIIECTB M HMX NPEBPALICHUM:
O3HAaKOMJIEHHME C o0Opa3lamMu IJIaCTMAcC, KAay4yKOB U PE3UHBI, KOJUIEKIIUU
«Heptp» u  «Yromap», MoOAeNUpOBaHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOr€HONPOU3BO/IHBIX, MPOBECHUE NPAKTUYECKON PaOOThl: MOIyYEHHE ITUIICHA
Y U3YYEHUE €Tr0 CBOMCTB.

PacuérHble 3anayu.

Boblunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBA MCXOMHOI'0 BEIECTBA WIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKLIUN).

Kuciiopoaconepskamue oprann4ecKue coeJMHHeHUs

[IpenenbHple OQHOATOMHBIE COUPTHL. METAHOI W H3TAHON: CTPOCHHUE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuuM C aKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJOPOAAMH, TOpPEHHUE), NpHUMEHEeHue. BoaoponHble CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  COMPTHL. OJTWICHIJUKOIb W  [JIMUEPUH: CTPOCHHUE,
¢usnyeckue W XUMHUYECKHME CBOWCTBA (B3aMMOCHCTBHE CO MIETOYHBIMH
MeTaJJlaMH, KauyeCTBEHHAsl peakiusi Ha MHOroaTOMHbIe cnupThl). JleiicTBue Ha
OpraHusM 4yenoBeka. [[pumeneHne riauuepuHa v STUIIEHTJIMKOIS.

@deHoN: CTPOCHHME MOJEKYJbl, (QU3NYECKUE ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anpnerunpl U Kemowuwvl. DopMmanmpaeruja, aneTAIbAETUI:  CTPOCHHE,
¢u3znueckre M XMMUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBJICHMUS,
KauECTBEHHBIE PEAKLMH), [I0JTYyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius 3TepuuKalum), mojiydyeHue U MpuMeHeHue.
CreapuHOBasi MU OJEMHOBAas KUCJIOTHl KaK MPEACTABUTEIN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE EHCTBHE.

CnoxHble >(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KucHoT. [maponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xkupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.




VYraeBoawl: cocTtaB, kjaccuukamus — yrieBogaoB  (MOHO-, JuU- U
nonrcaxapujibl). [Jr0ko3a — mpocTelii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJIEUCTBHE C
runpokcuom meau(ll), okuciaeHne amMmuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXKJICHUE B NPHUPOJEC, NMPUMEHEHUE,
ounosnoruyeckas poiib. @orocunre3. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemntono3a kak nOpupofHbie noauMepbl. CTpoeHUe Kpaxmania U
nemiono3el.  dusnyeckue M XUMHUYECKUE CBOKMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMpEBpaIlCHH:
npoBe/ieHrne, HAOJIOJIEHUEe W ONHUCAHUE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KAaYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuniom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumMopeicTBue Kpaxmana € HOIOM),
IPOBEAEHUE MTPAKTUYECKON PaObOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaun.

Bolunciiennss 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIECTBA WM MPOJIYKTa PEAKIIMU MO MU3BECTHHIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUN).

A3oTcojiepxKaIue OpraHMuecKue COeTMHECHMUS.

AMMHOKHCIIOTBHI Kak amM(oOTepHble OpraHuyeckue coeauHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak mnpupoaHbie BBICOKOMOJEKYISpHbIC coeauHeHus. [lepBuuHnas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOIIN3, ICHATYpAIIHsI, KAYECTBEHHBIE PEAKIINK Ha OENKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUEHHS] BEIIECTB U HX NPEBpallCHUM:
HAOJII0/ICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalys OCIKOB MpHU
HarpeBaHUM, IIBETHHIC PEAKITUN OCIIKOB.

BrbicokoMouiekyJIsipHbIE COeIMHEHHUS

OCHOBHBIC TOHSTHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNH, CPEIHSS MOJIEKYIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHM —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHSI.

OKCIEpUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB W MX IpEBpaIlcHUM:
O3HaKOMJIEHHE C 0o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4YyKOB.

MexnpenMeTHbIe CBSI3H.



Peanuzanmst MeXnpeIMETHBIX CBI3€H NP U3YICHUN OPTaHWIECKONH XUMHUU B
10 kmacce OCYIIECTBISICTCS UYepe3 HCIOIb30BaHHE KaK OOIIUX eCTECTBEHHO-
HAY4YHBIX TIOHATHH, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMHU JI OTACITHHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MTOHSATHSA: SIBICHUE, HAYYHBIN (DAaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaju3, CUHTE3, KiIaccu(UKaIims, MepruOJUIHOCTh, HAOIIOICHNUE,
U3MEpEHne, IKCIIEPUMEHT, MOJICTUPOBAHHUE.

Owuszuka: Martepusi, DOSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U €IMHUIIBI KX U3MEPCHHS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEUIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTWYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MTOPOJBI, MOJE3HBIE UCKOTIAEMbIe, TOILINBO,
pecypchl.

TexHomorusi: mNHIEBBIC MPOMYKTHl, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOIOIIIME CPECTBA, JTIEKAPCTBEHHBIE M KOCMETHUECKHE Mpenaparhl, MaTepUallbl U3
MCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XMMHHU

XumMudeckui snemMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTUUeCKHe YpOBHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeseseHusl 3JEKTPOHOB M0 OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOI0B. IIEKTPOHHASI KOHPUTYpaIUsi aTOMOB.

[Tepnonnueckunt 3akoH u Ilepuonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOrO 3aKOHA M [lepmoandeckor CHCTEMBI
xuMu4deckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOU TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYIIaM W TEpHOaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KOBaJICHTHAsI HETOJSIPHAST U TIOJISIpHAs, WOHHAs, MeTaJndeckas). MexaHu3Mbl
o0pa3oBaHUsSI KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBI W JOHOPHO-
akuenTopHslil). BomopoaHas cBs3b. BaneHTHOCTb. DIEKTPOOTPHULATENIBHOCTS.
Crenenp okuciieHus. IOHbI: KATHOHBI 1 aHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOICTBA BEUIECTB OT TUIA KPUCTAINIMYECKON PEIIETKY.

[Tonsatne o nucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10JI BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHUH. Homenknatypa
HEOPraHWYECKUX BelecTB. [eHernyeckas CBsA3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumunueckass  peakuus. Knaccudukanuss — XMMHUYECKMX — peakluil B
HEOPraHMYECKONM M OpPraHMYECKOW XHMMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUU IPU XUMUYECKUX PEAKIIUAX.

CKopoCTh peakuuy, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTUMbIe
peakiuu. XHUMHUYECKOE paBHOBecHue. @DaKTOpbl, BIUAKOIIME HA COCTOSAHUE
xumuyeckoro pasHosecus. [Ipunuun Jle Hlarense.

Onektponutnyeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJIasl, HEUTPaJIbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HX NPEBPALICHUN:
neMoHcTpanus Taomui «lleprogudeckas cucremMa XUMHYECKUX 3yemeHToB J[. U.
MenneneeBa», U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOAOpPOJa B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIEHUE CPEIbl pACTBOPOB BEILECTB
C TIOMONIBIO YHHUBEPCAIBHOIO WHIWKATOPA, PEAKIMH HMOHHOTO OOMEHa),
POBECHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

Pacuérnsbie 3anaun.

Pacuérel 1O ypaBHEHMSM XMMHYECKHX pEaKUUM, B TOM 4YHCIIE
TEPMOXMMUYECKUE PACUETHI, PACUEThl C HCMHOJIB30BAHUEM IOHSATHS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilonoxkenne HemetayuioB B Ilepuoamyeckoil  cucteme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckre CBONCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAIOB (HAa MpuUMepe
KHCIIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BA)KHEHMIIIMX HEMETAJJIOB (TaJOT€HOB, CEpPhl, a30Ta,
dochopa, yraepoga M KpEeMHHMsS) M MX  COCOUHEHUH  (OKCHIOB,
KHCIJIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJHBIX COEAUHEHUN ).

[IpumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COETUHEHUN.



Merannsl. 1lonoxenne meramnoB B llepuonnyueckoil cucreMe XUMHUYECKUX
anemeHtoB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetasuioB. OOmme ¢guznyeckue cBorcTBa MeTamuioB. CriaBbl METaJUIOB.
DIIEKTPOXUMHUUYECKUIN PSiJI HAMIPSI)KEHU METaJJIOB.

XUMHUYECKHE CBOWCTBA BaXXKHEUIIUX METAIJIOB (HATPUM, KaJlWid, KaJbIIHM,
Mar"ui, amoOMUHHHI, IIMHK, XPOM, JK€JI€30, MEJlb) U UX COCAUHEHUM.

OO6mme cnocoObl MonyyeHus: MeTamioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIBl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMM «MeTamibl U CIUIaBbl», 0Opa3I[0OB HEMETAIJIOB, pElIeHUE
AKCIIEPUMEHTAJIBLHBIX 3aj7a4, HAaONIOJIEHWEe U OIHUCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHUE THAPOKCHIA AITIOMUHUS C pAacTBOpaMu
KHUCIIOT U LIEJI0YEH, KAYECTBEHHBIE pEaKI[MU Ha KATUOHBI METAJIIOB).

Pacuérunle 3amaun.

Pacuérer maccel BemecTBa WM 00bEMa Ta30B MO WU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIMH BEIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponp xuMum B 0O€CrieY€HUM SKOJOTMYECKOM, YHEPreTUYECKOW U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO
MOJIyYEHUS] BAXKHEUIIINX BELIECTB.

UYenoBek B MHpEe BEHIECTB W MATEpPUAJIOB: BAKHEUIIME CTPOUTEIBbHBIC
Marepualbl, KOHCTPYKUHMOHHBIE MaTepualbl, Kpacku, CTEKJIO, KepaMHKa,
Marepuanbl s JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKUE U MHUHEPAIbHBIE
ya00peHus.

XuMHSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 6€30MacHOr0 MCIOJb30BaHUS MPEnapaToB OBITOBOW XUMHH
B IMIOBCEJITHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst MeXnpeaMeTHBIX  CBs3ed TOpU  H3ydyeHUH oOmed u
HEOpraHnueckoi xuMuu B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHATUM, SBISIOLIUXCS
CHUCTEMHBIMHM JJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTecTBEHHO-HAY4YHBbIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccupukanus, TMepUOIMYHOCTh, HAOII0IEHNE,
JKCIEPUMEHT, MOAEIUPOBAHNE, U3MEPEHUE, SBJICHHE.



dwusuka: MaTepus, YHEPTHsl, Macca, aToM, dIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, PAJHOAKTUBHOCTD, MOJICKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (pU3MYECKHe BETUYMHBI M €IUHHIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPODJIEMEHTbI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3ME.

['eorpa¢usi: MuHepaibl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaEeMbIE, TOILIMBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIIEHHOCTh, METAILTypPTHs, MPOU3BOACTBO
CTPOUTENIbHBIX MAaTEpUaNIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUILEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASI TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPpaMM CPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeaMETHbIM M MOpeaMeTHbIM). HaydHo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEIEIICHHIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PyKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
€U U CTPOUTH )KU3HECHHBIE TJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMera «XHUMHS» JIOCTUTalTCA B
€IUHCTBE Y4YeOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJleaJaMu POCCUHCKOTO TPaXXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IMpoIleccam
CaMOITO3HAHUS, CaMOpPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
oOy4Jaromuxcs Mo peaau3aluy NPUHATHIX B OOIIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIICHHUH B KOJJICKTHBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3JAaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU YyYEOHBIX M TO3HABATEIbHBIX 3aJlay, BBHIMOIHEHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI IPYruX MPU aHAIU3€ PA3IMYHBIX BUJOB YUEOHOU EATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOLIEHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTCUYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHYECKOTrO
NPUMEHEHUS] XMUMHUH, OCO3HAHUSI TOrO, YTO JOCTHKECHHUS HAYKHU €CTh PE3YJbTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEAOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApUILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
HOCTYIIKOB;

4) dopMupoBaHuS KYJIbTYPHI 310POBbS:

MOHUMAHMS I1IEHHOCTEW 310poBOoro u 0Oe3omacHOro oOpa3za >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U
IICUXHUYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU ACATEIBHOCTH;

NOHUMAaHMSI LEHHOCTH NpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€301acHOro MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HH JIIOJEH;

OCO3HAHMS TOCHEACTBUN W HENMPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpEOICHMUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COIIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUH;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) ’K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHHS TJIOOATBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIIBHON CPENbI;

OCO3HAHUSA HEOOXOAUMOCTH HCIOJAb30BAHUSA JOCTHDKCHUM XHMHUU IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
NPUPOAHON Cpefie, YMEHHS TPOTHO3UPOBATH HEOJIATONMPHUATHBIE IKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa eI TETbHOCTH AKOJIOTHYECKOMN HaMpaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATHUBHOW W COLHUAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NMOHUMAaHMS CcnenuUKA XUMHU KaK Haykd, OCO3HaHHUS €€ polu B
(GbOopMHUPOBAaHUN PAIMOHAIHPHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IICJIOCTHOIO
IpeACTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
IIPUPOJTHOTO PABHOBECH S,

yOeXIEHHOCTH B  0COOOWM 3HAUYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UUBUAJIM3AIMHA: B €€ T'YMAaHUCTUYECKOMW HANPABIEHHOCTH W BaXXHOW pPOJIM B
CO3JIJaHUM HOBOM 0a3bl MaTepUabHOU KYJIbTYPHhI, PEIIEHUH T100aJbHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUECKOMU, IUIIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUU
YCHEIIHOTO TpyAa M DKOJOTHUYECKH KOMGPOPTHOM JKM3HM KaXIOTro ujieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCHOJb30BATh



ToJTydaeMble 3HAHMSI JIJIs aHAIM3a M OOBSICHEHUS SBJICHUH OKPYXKAIOMIEro MUpa U
IIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIeiaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONIUXCA JaHHBIX C IEIbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHMHYECKUE 3HAHHS IS
peleHus mpobieM B peabHBIX )KU3HEHHBIX CUTYaIINsX;

MHTEpeca K TMO3HAHUIO U UCCIIEN0BATEIbCKON eI TEINbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWA TIO0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJZla B pa3nu4HbIX chepax npodeccruoHaIbHOM
TESITETHHOCTH.

METANPEJMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CpeIHEero 00111ero 00pa30BaHus BKIIOYAOT:

3HaYUMble I8 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXIUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPAKAIOIINE
IIETOCTHOCTh HAyYHOM KapTHHBI MHpa € CHeONU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbI (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEOBaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PEryISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHAIBHOM
IPaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIuXcs;
CIIOCOOHOCTH o0 yyaroumxcs UCTOJIb30BAaTh OCBOEHHBIE

MEXIUCHUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEVCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pPe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYISTUBHBIMU
JICUCTBUSIMU.

OBJaneHue YHUBEPCAJIbHBIMH y4eOHBbIMH No3HaBaTeJIbHbBIMH
JeliCTBUSIMH

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITETbHO  (OpMyNIMpOBaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEIISITh LENU JEITEIbHOCTH, 3aJaBas IApaMeTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCHTB PE3YJIBTAThI AEATEIBHOCTH C ITOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIUJICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKW TMOHSATHM W YCTAHABJIMBATh MX B3aMMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS U KPUTEPUM JJIs1 KIacCU(PUKALMU BEIIECTB U
XAMHUYECKHUX PEaKIUM;

yCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUSI B paccMaTPUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
NIPUMEHATh HAa3BAHHBIE MOJENIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAyYHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKIu;

dbopMyIHpOBaTh METU U 319U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHUS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

npuoOperarb OMNBIT YYEHUUYECKON HCCIEA0BAaTEIbCKOM U MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHUIO PpPa3IuYHbIX
METOJI0B O3HAHMUSL.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPoOpMauu (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTEepHETa), aHanM3upoBaTh MH(YOPMAIUIO PA3IMYHBIX BUIOB U (GOpM
npeaCTaBICHUS, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

npuoOpeTaTh OMNBIT MCMHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIOJIb30BaTh HAY4YHbIA $3bIK B KAayecTBE CpeAcTBa NpH paboTe C
XUMHUYECKOM HMH(pOpMalMeil: NpUMEHATh MEXIpeAMETHbIe ((U3ndyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00peBUATYpPbI, HOMEHKJIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgyageHNe YHUBEPCATbHBIMM KOMMYHMKATUBHBIMHU AeHCTBHAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIAeMOM TEMbI B XO/I€ JUaiora u/win
IUCKYCCHUH,  BBICKa3blBaTh  HJeH, (GOpPMYyIUpOBaTh  CBOU  IPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYINAaTh C MPE3EHTALMEN pe3ylbTaTOB IO3HABATENLHOW JAESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHIIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEOBAHUIO CBOMCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUNM NMYTEM COTJIACOBAHUS MO3ULUU B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne YHMBEPCAJIbHBIMH PeryJSTUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEIaraeMblil  alrOpUTM JIEUCTBUM TIpHU
BBIMIOJIHEHUN Y4YE€OHBIX U MCCIEIOBAaTENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMerHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuuyeckass XUMHSI»
OTpaXaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBICHUU



npuposbl, B  (GOPMUPOBAHUU  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW IPAaMOTHOCTH, HEOOXOJUMOM /1JIs1 pelIeHHs] TPAaKTUUYECKUX 3a1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XUMHUYECKHM DJIEMEHT, aToM, DJJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATETLHOCTh, XMMHYECKast
CBsI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTass U COKpami€HHAs), MOJb, MOJSpHAs
Macca, MOJSIpHBIM OO0BEM, yYraepoJaHbI ckener, (yHKUMOHAJIbHAsA TIpynna,
paauKai, U30MepHs, U30MEPbl, TOMOJIOTUUYECKUNA PSAJ, TOMOJIOTH, YIIE€BOAOPOBI,
KHCIIOPOJ U a30TCOJEpKAIIME COEIWHEHMS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
ABIICHUM, (PAKTOMOTUYECKUE CBEACHHS O CBOWCTBAxX, COCTaBe, MOJIYYCHHH U
0€e30MacHOM HCIIOJIb30BAaHUM BaXHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PaKTUYECKOMN JEATENbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPU3HAKH TOHSATHUH,
YCTAHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHSITHS MpHU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHMYECKUX COSAMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
(GopMyn OpPraHMYECKMX BEIIECTB W YpaBHEHUH XUMHYECKUX PpEaKIui,
U3rOTABJIMBATh MOJENU MOJEKYJ OPraHMYeCKUX BEIIECTB IS WILIIOCTPALUU UX
XUMHYECKOr0 U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIWBATh MPUHAJJIC)KHOCTh H3YYCHHBIX
OPraHMYEeCKUX BEIIECTB IO HX COCTaBy M CTPOEHUID K OINpEeACIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAep Kalne
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIUWHEHHMsI), JaBaThb KM Ha3BaHUS [0
cuctematuieckoit Homenknatype (IUPAC), a takxke TpHBOIWTH TPUBHAIBHBIC
Ha3BaHUsS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIEH, alleTUJIEH,
ATUWJICHIJIUKONb, TIAUIEpUH, (eHos, (popmayiblerus, aneTaablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmai, IeJII0I03a, TIUIHH);

c(OpMHPOBAHHOCTh YMEHHS OINPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUSA NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1y 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChl BEIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTEepU30BaTh  COCTAaB, CTPOCHHE,
bu3nUecKrue M XMMHYECKUE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIUJIEH, AalleTUJICH,
oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], STAaHOJ], STHJICHIJIUKOJb,
TJIMIEPUH, (PEHOJI, alleTalIbJIETU]l, MypaBbUHAsI U YKCYCHasi KHUCIOThI, TJIOKO03a,
KpaxMall, [eJIJTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMHU YPABHEHHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMM C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOUYHUKHU YTIEBOJOPOIHOIO
CeIpbsi (He(PTh, NPUPOAHBIM Tra3, yrojib), CHOCOOBI UX MEpepadbOTKU U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHI TPOBOJUTH BBIYUCICHHUS 10 XWUMHUYECKHM
ypaBHEHUSM (Macchl, 00bEMa, KOJTWYECTBA HMCXOHOTO BEIIECTBA WM TMPOIYKTA
peakIuu 1O W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh yMEHHI BJIaJIETh CHUCTEMON 3HAHWU 00 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUHN (HaOMI0IeHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS MJis TPUHSATUS PEIICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUIA MOJIH30BAHUS XUMUYECKOM
oCcyZ0o 1 J1abopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBwmia OOpalieHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh U BBIMNOIHATh XUMHYECKUM
HKCHEPUMEHT (TIPEBPAIEHUSI OPTAHUYECKHUX BEIIECTB [IPU HArPEBAHUHU, MOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIIECTB, JICHATypalus OEIKOB MpPHU HArpeBaHWM, I[BETHBIC pEakiMu OElIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpu OOpalleHUuH C
BEIIECTBAMU U JTAOOPATOPHBIM OOOPYIOBAHHMEM, TPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBAThH BHIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpeACTBA MacCOBOM
uHbopmaru, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEAEHUsT B OBITY U TPYJAOBOM JEATENbHOCTH B IEJAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OIACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MOHMMas cMmbici nokazarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS] W NPEAOTBPAIIECHUS HMX BPEIHOIO BO3IACHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl OOYyYarOIIMXCA C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE
OPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUIA CIIENBIX W CHA0OBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHUMUHA B TIO3HAHWUH SIBJICHUU
npupoabl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHHUS MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M TPHPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XHUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METAJJTMYECKas, BOJOPOIHAS), KpUCTA/LINUeCKas peniéTka,
TUNBl ~XUMUYECKUX  PEAKLMH, PacTBOpP, DJIEKTPOIMUTHI,  HEIJIEKTPOJUTHI,
BJICKTPOJIUTUYECKAs] JTUCCOLMALMSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakini, XUMHUYECKOE DaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPAHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W MPEBPAICHUS] SHEPTUU
pU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IMOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYEeHHUH M 0€30IMaCHOM MCIOJIb30BAaHUH BAKHEHUIIIMX HEOPTraHUIECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(OpMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTE€pPHbIE NPU3HAKHU TOHSATHUH,
YCTaHABJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
OMMCAaHWN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPAIICHUI;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIB30BAaTh XHMHUYECKYIO CHUMBOJIUKY JJIs
cocTtaBieHHss (OpPMYJ BEIIECTB M  yPaBHEHHM  XMMHUYECKUX  PEaKUuHu,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBHnanbHbIe Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKNUX BelIeCTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHUaK, Tall€Has
U3BECTb, HETAIIEHAS! U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OINpPEAEIATh BaJEHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XMUMHYECKOU
CBsI3M (KOBaJEHTHAs, UOHHAs, METAJUIMYECKasi, BOJAOPOAHAS]) B COCAUHEHUSX, THUI
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOrO BeIllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAsI, METAJUIMUECKas), XapakTep cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTH YMEHUI yCTaHaBJIMBaTh IPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO KX COCTaBYy K ONpPEAEIEHHOMY KiaccCy/Tpymme
COEJIMHEHUN (MPOCThIE€ BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PAaCKpPhIBATh CMBICI MEPUOINIECKOro 3akoHa /[,
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHUX 3JieMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
XuMH4Yeckux d3jemeHToB JI. M. MeHnaeneeBa, WCHONb3ysS MOHATUSA «S-, P-, O-
AIEKTPOHHBIE opouTany, «QHEPreTUYEecKue YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U MX COCIWHEHUN
1o repuojiam u rpymnmnam [lepuoanyeckon cucTeMbl XUMUYECKUX 3i1eMeHToB /1. U.
Menpaeneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKUE CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3JM4YHBIX  KJIACCOB,
NOJATBEPXkAATh CYIIECTBOBAHUE TI'€HETHUECKOW CBS3M MEXKIY HEOPraHUYECKUMU
BEIIECTBAMHU C MTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UUUPOBATh XMUMHYECKHUE PEAKIUU IO
pazIMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrollrX BEIIECTB, TEIJIOBOMY
b deKTy peakiuu, U3MEHEHHUIO CTETECHEW OKHCIEHHUS 3JIEeMEHTOB, 00paTUMOCTHU
peakiiy, y4acTHIO KaTajau3aropa);

c(hOpMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEAKUUN pPa3THMUHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIMii HOHHOrO OOMEHa, YUUThIBas
YCIJIOBHUS, IIPU KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA;



c(OpMHPOBAHHOCTh YMEHUW MPOBOAUTH PpEAKLMH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PAacTBOpPaxX HEOPraHUYECKUX
BELIECTB;

c()OpMHPOBAHHOCTh ~YMEHHMI  paCKpbIBaTh  CYIIHOCTb OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKLUi MMOCPEICTBOM COCTaBJIEHMs 3JIEKTPOHHOIO OajiaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaklMu OT Pa3auvHbIX (PAKTOPOB; XAPAKTEP CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHelHero Bozzaeiicteus (npuHuun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHMHUYECKHUE MPOLECCHI,
JeKalllie B OCHOBE INMPOMBIIIIEHHOTO MOJYyYEHHs] CEPHOM KHUCIIOThI, aMMHAaKa, a
TaKke C(OPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMHUYECKOT O IIPOM3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYHUCICHHUS C MCIIOJIb30BAHUEM
MOHATHSL «MAaccoBasi JOJs BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOIICHHH Ta3oB
IpY XUMHUYECKHX PEaKIMSIX, MacChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WIM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakUuu
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPIUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0IaTh MpaBUiIa MOJIb30BAHUS XUMUUECKOM
Hocyiol M J1aOOpaTOpHBIM O0OpYIOBaHUEM, a TakKKe MpaBuUiIa OOpalleHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU MO BBINOJHEHHIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh U BBINOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (Pa3JIOKEHHUE MEPOKCHJIa BOAOPOAAa B MPUCYTCTBUM KaTajlu3aropa,
ONPEEIIEHUE CpPEAbl pacTBOPOB BEIMIECTB C IOMOLIBIO  YHHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON peakluu,
peaklMi HOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHUS, PELICHHE SKCIEPUMEHTAIBHBIX 3aJad IO
temam «Metamibe» U «Hemeramisl») B COOTBETCTBUM C MpPaBWJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JJAOOPATOPHBIM 000pYAOBaHUEM,
OPEACTaBIATh PE3YyNbTaThl XUMHMUYECKOTO OJKCIEpUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOUIMX peakiuid U (OpMyIHpOBaTh BBIBOJLI Ha OCHOBE
3TUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
UHpOpMAIMIO, NOJIYy4YaeMyl W3 Ppa3HbIX MCTOUYHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaluu, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJIIOJaTh  MpaBWIa  JKOJIOTHYECKU
1[eJ1eco00pa3HOro TOBEJAEHUSI B OBITY W TPYAOBOM JCATEIBHOCTH B LEIAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPY)KArOUIEH MPUPOMHOW Cpelibl, OCO3HABATh
OMACHOCTb BO3JICHCTBHS HA KUBBIE OPTaHU3MBI ONPEICIIEHHBIX BEMIECTB, IOHUMAs
cmbicit nokazarens I[IJIK, mosicHATP Ha mnpuMmepax CcrnocoObl YMEHBLIEHUS U
NIPEAOTBPALLEHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIINXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMHUYECKUX SIBIICHUN;

JUISL  CHEeNbIX M CIa0OBUIAIIMX OOYyYaloOlUXCsi: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins mis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanuepasieon u Koan4yecrBouacos JIeKTPOHHbIE
n/m | TeMIpPOrpamMMbl Bcero Kourpoabubiepadorsl | IIpakTHuecKkuepadoTh (wnposrre)
o0pa3oBaTejlbHbIepecypchl
Pa3nea 1.Teoperuyeckue 0OCHOBbI OPraHNYeCKOH XHUMHUH
[IpenmeT opraHUYECKON XUMHUH.
1.1 Teopus cTpoeHHss OpraHU4EeCKUX 3
coenquuenuit A. M. bytiepoBa
Hroronopasznery 3
Pa3pnen 2.¥YraeBogopoabt
21 [penenbHBICYTIIEBOIOPOIBI — )
QJIKaHBI
99 HenpenenbHble yraeBOJOPOIB: 5 1
QJIKCHBI, QJIKAIUCHBI, AJIKUHBI
2.3 ApOoMaTHYECKHEYTTIEBOAOPOIbI 2
24 [IpupoaHbie ICTOYHUKHN 3 1
YIIIEBOAOPOAOB U HX IepepadboTKa
Wroromnopazneny 13
Paznen 3.KuciopoacoaepkanueoprannyeckuecoeIuMHeHust
3.1 Crimptel. DeHon 3
3.9 Anpneruast. KapOboHOBBIE 7 1
KUCHOTHL. ClI0KHBIE 2(PUPBI
3.3 VYrineBoasl 3 2




Hroromopazaeny 13

Pasznen 4.A30Tc011epmamneopra}mqecRnecoeunﬂeﬂnﬂ

4.1 AMUHBL. AMUHOKHUCIIOTEL. benku 3

Uroronopazneny 3

Paspnen S.BbicOKOMOJIEKY ISIPHbIECOEIMHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 34




11 KIIACC

KoauuecrBouacos JJIeKTPOHHbIE
Ne HaunmenoBanuepasienoB u (ungposbIe)
M QpoBbI
n/m TEMIIPOrpaMMblI Bcero Kontpoabsubiepadorsl | IIpakTHuecknepadoThl P
o0pa3oBaTebHbIEepPeCypChl
Paznen 1.TeopeTuyeckneoCHOBLIXUMHH
CtpoeHue aTOMOB.
[lepnoguueckuii 3aK0H 1
1.1 [lepuonuueckas cucrema 3
XUMHYECKHX d1eMeHToB /1. M.
Menneneena
12 CrtpoeHueBeniecTna. 4
' MHoroo6pa3sueBeniecTs
1.3 XUMUYEeCKUEPEaKITUN 6 1 1
Hroromopazaeny 13
Pa3nen 2.Heoprannueckasixumusi
21 Mertannsl
2.2 Hemerammbl 1 1
53 CBs13b HEOPraHUYECKUX U 5
' OPraHMYECKHX BELIECTB
Hroronopaszneny 17
Pa3zgen 3.XuMus u ;Ku3Hb
3.1 XUMUS U )KA3Hb 4
Hroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KoandecTBouacoB
JlaTa

DJIeKTpPOHHBbIeNN(POBBLICOOPA30BA
n Temaypoxka Be KonTpoabHbie IIpakTnyeckue = H3y4de

TeJIbHbIEepPeCypPChl
/ ero | paboThI padoThI HHS
n

IIpeameT opraHu4eCKON XUMUH, €€
BO3HHUKHOBEHUE, Pa3BUTHE U 1
3HAYEHUE

Teopust cTpOEHUST OPraHUYECKUX
coenuHenuit A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOKEHHS

[IpencraBienue o kiaccupUKaun
OpraHN4YCCKUX BCIICCTB.

Homenknarypa (cucremaruueckas) u 1
TPUBHAJILHBIC HA3BAHMUS
OpPraHMYECKHX BEIIECTB

AJKaHBI: COCTaB U CTPOEHUE,

TOMOJIOTHUYECKUN PALT 1
MeraH u 3TaH — npocTenIme 1
MPEACTAaBUTEIHN AJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHE, 1
CBOICTBa

DTUJICH U TIPONUIIEH — MPOCTeHIne 1

IpeaACTaBUTCIIN AJIKCHOB

[IpaxTrueckas pabora Ne 1. 1 1




«ITonydeHue >TUICHA U U3YYCHHE €TO
CBOWCTB»

Anxanuensl. byraguen-1,3 u
MeTunoytanuen-1,3. [lonyuenue
CHUHTETHUYECKOr0 KayuyyKa U PE3HHBI

10

AJIKHHBL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.
AneruneH —
MPOCTEHIIUNUTIPEICTABUTEIHAIKHHOB

11

Brrunciienus no ypaBHEHHIO
XUMHYECKOW peaKuu

12

ApeHsl: 6€H30J U TOTYOII.
TokcH4HOCTH apeHOB

13

I'enernueckas cBI3b Yrii€eBoaopoaosn,
IprUHAJIC)KAIIUX K Pa3JINYHBIM
Kj1accaM

14

[pupoaHbIe NCTOYHUKH
YIJIEBOIOPOIOB: IIPUPOIHBIN Ta3 U
onyTHbIE He(TSHBIC Ta3bl, HEDTH U
MPOAYKTHI €€ mepepadboTKu

15

[IpupoaHbIe HCTOYHUKH
YIJII€BOIOPOAOB: IPUPOIHBIN ra3 u
MIONyTHBIE HEQTSHbIE ra3bl, HEPTH U
MPOYKTHI €€ TIepepaboTKH

16

KonTponbhas paboTa o pazueny
«YTIEBOIOPOIBI»

17

HpeI[eJ'IBHBIC OJIHOATOMHBIC CITMPTBI:
METAaHOJ U 3TaHOJI. BO)IOpOJIHa}ICBSI?)B




18

MHoroaToMHEIE CIIMPTHI:
OTUJICHTJIMKOJIb U TJINLHEPHUH

19

@DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢u3nyecKkre 1 XUMHYECKUE CBOMCTBRA,
[IPUMEHEHHE

20

Anpaeruasl: GopMalIbIeTU I U
aleTanpaerua. AlueTod

21

OIHOOCHOBHBIE TIPEIENbHBIE
KapOOHOBBIE KHCIOTHI: MypaBbUHAS U
yKCyCHas

22

[IpakTrueckas padbora Ne 2.
«CBolicTBa pacTBOpa yKCYCHOM
KHCIJIOTBD)

23

CreaprHOBas ¥ OJICHHOBASI KUCJIOTHI,
KaK MPEJICTABUTEIH BBICIITIX
KapOOHOBBIX KUCIIOT

24

Mpia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, KX MOIOIIEE JEHCTBUE

25

CrnoxHable 3(UpPBI KaK MPOU3BOIHEIC
KapOOHOBBIX KHCIIOT.
IMunponu3cnoKHBIXIPUPOB

26

XKupsr: runponns, npuMeHeHNHE,
OuoJstornYecKas pojb >KUPOB

27

VYrneBoabl: cocTaB, KjlacCUPUKAIUS.
Bakneiimue nmpeactaBuTeNu:
TJII0K03a, PPyKTO3a, caxapo3a

28

Kpaxman u nemirono3a kak
IIPUPOIHEIE ITOITUMEPBI




KontpoinbHas padoTa o pasueny
29 «Kucnopoacoaepxaiue
OpPTaHUYECKHUE COCTUHCHUS/

Bcepoccuiickas mpoBepouHas paboTa

OOmas XxapakTepucTuKa
g0 | 230TCONEPIAIINX OPraHMIEcKNX
coenuHeHuit / Beepoccuiickas

poBepoyHas pabora

31 AMUHBI: METUJIAMUH U aHWJIUH

AMHHOKHCIIOTHI Kak aM(pOTEpHbIE
OpraHUYeCKHe COCAMHEHHS, UX

32 OMOJIOrNUeCcKoe 3HaueHue. [lenTuas.
BenkukakmpupoIHBIEBBICOKOMOJICKYIT
SIPHBIECOCTHHEHHSI

33 OCHOBHEBIE TIOHATHS XUMHH

BBICOKOMOJIEKYJIIPHBIX COEUHEHUN

OcCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COeTUHEHUH.
[TnacTmaccel, KaydyyKku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




11 KIIACC

Ne

n/
n

Temaypoka

KoanuyecTtBouacos

Bce
ro

KoHnTpoabHbiep
a0doThI

IIpakTHYecKkuep
abdoThI

Jlata
usyue
HUS

DJIeKTPOHHBbICU(PPOBBLICOOPA3OBATE]
bHbIEpecypchI

XUMUYECKU PJIEMEHT.
AToM. DneKTpoHHas
KOH(HTypamus aTOMOB

Ileproauueckuit 3aK0H U
[lepuoanueckas cucrtema
XUMHUYECKHUX 2JIEMEHTOB [I.
N. MenneneeBa, nx CBA3b C
COBPEMEHHOH Teopuen
CTPOEHMS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMUYECKUX IJIEMEHTOB U
UX CO€IMHEHMI MO rpynnam
U niepuojiaM. 3HaueHue
MIEPUOIUYECKOTr0 3aKOHA U
CHUCTEMbI XUMHYECKUX
snemenToB .M.
Meneneesa B pa3BUTUU
HayKu

CrtpoeHue BeniecTna.
XuMuueckas cBiI3b, e
BUObI; MCXaHHU3MBbI
00pa30BaHuUs KOBAJICHTHON




CBs3H. BO,I[OpOI[HaHCBﬂSB

BanenTtHOCTS.
DIIEKTPOOTPULIATEIIBHOCTb.
CrerneHb OKUCIICHUS.
BemecTBa MOJIEKyIspHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

IlonsiTHe 0 IUCIIEPCHBIX
cucreMax. MictuHHble U
KOJUIOUIHBIE PACTBOPBI.
MaccoBast 10J1s1 BELECTBA B
pacTBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHHUYECKHUX
coequueHui. I eneTnueckas
CBSI3b HEOPTaHMUECKHUX
BEILIECTB, Pa3IMYHBIX
KJIaCcCOB

Knaccudukamms
XUMHYECKHX PEaKIUid B
HEOPraHWYECKON 1
OPraHUYEeCKOW XUMHUH.
3aKOH COXpPaHEHUS MaCChI
BEIIIECTB; 3aKOH COXPaHCHHUS
Y MIPEBPAILICHUS SHEPTUU
MPU XUMHYECKUX PEAKIUAX

CKopocTb peaku.
OO0patuMble peakiuy.
XUMHUYECKOE paBHOBECHUE




10

[TpakTrueckas padota Ne 1.
«BnustHue pa3au4HbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKIIUU»

11

DICKTPOIUTHYCCKAS
nucconuanus. [loaarue o
BOJIOPOJTHOM ITOKAa3aTese
(pH) pactBopa.
PeaknunoHHOrooOMeHa.
['mapoan3opraHMuecKux 1
HEOPraHMYCCKUXBEIICCTB

12

OxucauTenpHo-
BOCCTAHOBUTEJIbHBIC
peakimu. [lonsitue 06
AIIEKTPOJIN3€E PACIIaBOB U
pacTBOpPOB coOJiel

13

Konrponbnas pabora o
pazneny «Teopernueckue
OCHOBBI XHMHI)

14

MeTaJiibl, MX TOJIOKEHUE B
Ilepnonnueckoi cucreme
XMMHUYECKUX dJIEMEHTOB /1.
H. MeunneneeBa u
0COOCHHOCTH CTPOCHUS
aTOMOB.
O6muehu3nIecKecBONCTB
aMeTaJlJIoB

15

CrnaBbl METaJIOB.
DNEKTPOXUMUYECKUIN PsiJT




HaHpH)KCHI/Iﬁ METAJIJIOB

16

XUMHUYECKHE CBONCTBA
BaXKHEHUIIINX METAILIOB
(HaTpuil, Kanui, KanbIHi,
MarHui, aJJlOMAHAN) U UX
COE€IUHEHNN

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJI1 U UX
COeIMHEHN N

18

XUMHYECKHUE CBOMCTBA
[IMHKA, JKeJie3a U UX
COEIMHEHU

19

[Tpaktuueckast padora Ne 2.
"Pemienne
AKCIIEPUMEHTAJIBHBIX 33124
o teMe «MeTamisl»"

20

HemeTaiiel, MX IOJIOKEHHE
B Ilepuonnueckoni cucreme
XUMHYECKHX JIEMEHTOB /.
W. Menneneena u
0COOEHHOCTH CTPOCHHUS
aToMOB

21

Puznueckue cBOMCTBA
HEMETAJUIOB. AJUTOTPONUS
HEMETAJJIOB (Ha MpUMepe
KHCIopoa, cepsl, pochopa
U YIJepo/ia)

22

XUMHYECKHUE CBOMCTBA
FaJIOFeHOB, CepI)I H UX




COE€IUHEHNN

23

XUMHYECKHE CBOUCTBA
azota, pochopa u ux
COeIUHEHUN

24

XUMHAYECKHUE CBOMCTBA
yriepona, KpeEMHHUS U UX
COE€IMHEHUH

25

IIpumeneHne BaKHEUIINX
HEMETAJUIOB U UX
COE€IUHEHNN

26

O06001IeHNe U
cUcTeMaTH3alMs 3HaHUM 10
TeMe «HemeTasbly.
Brraucnenus 1o
YpPaBHEHUSIM XUMHUYECKUX
peaxkumii u
TEPMOXUMHUYECKUE PACUETHI

27

[Tpaktuyeckas padora Ne 3.
«Pemenue
AKCIIEPUMEHTAIbHBIX 33734
no teMe "Hemeramnsl"»

28

KonTponbhas pabota no
TeMaM «MeTaibl» U
«HemeTtamiey

29

Heopranuueckue u
OpraHUYEeCKHE KUCIIOTHI.
Heoprannueckue u
OpraHMYecKHe OCHOBAaHUS




AmdoTtepHbIe
HEOPTraHUYECKHUE 1

30 OPraHUYECKUE COCTUHEHUS.
I'eneTnueckas CBI3b
HEOPraHUYECKUX U

OpraHN4YC€CKHUX BECIICCTB

Poss xumuu B obecrieueHIH
3KOJIOTUYECKOM,

31 HHEPreTUYECKON U MUILEBOI
0€30MacHOCTH, Pa3BUTHH
METUIMHBI

[IpencraBnenust 06 0OMUX
HaYYHBIX TPUHIIAIIAX

32 IIPOMBIIIIEHHOT O
HOJTYYCHHS BaKHEHUIIINX
BEIIECTB

YenoBek B MUpE BEUIECTB U
MaTEpHaJIOB

33

34 XuMHS ¥ 3J0pOBbEUEITIOBEKA

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

KounpOBepﬁeMoropesynLTaTa

IIpoBepsiemble npeAMeTHBbIE Pe3yIbTATHI OCBOCHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMBbI CPeIHEro
0011ero 06pa3oBaHus

TeopeTnuecKneoCHOBBIOPTaHMYECKOMXUMHUH

11

CchopMuUpOBaHHOCTh MPEACTABICHUA O XMMHUYECKOH
COCTABJIAIONIEH €CTECTBEHHOHAYYHOH KapTHHBI MUDA,
pOJIM XUMHMHM B TIO3HAHUU SIBICHUH TNPHUPOIBI, B
(OpMHPOBAHNN MBILIUICHHUS U KYJIbTYpBl JIUIHOCTH, €€
(GyHKIMOHATBHONH T'PaMOTHOCTH, HEOOXOAMMOM ist
pemieHusT TMPaKTHYECKUX 3a7ad M OKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U

MIPUPOJTHON cpesie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOTIOJNIATAIONINE TOHATHS (MOJICKYJIa,
BAJICHTHOCTb,  DJIEKTPOOTPULIATEIILHOCTh,  CTEIEHb
OKUCJICHUsI, XHUMHYECKas CBA3b, MOJIb, MOJISIpHAs
Macca, MOJIApHBIA OO0BEM, YIJIEPOJHBIM  CKENerT,
byHKIIMOHANBHAS — TpyMNa, pagudkal, H30MepHs,
H30MeEpHI, TOMOJIOTMYECKUI psn, TOMOJIOTH,
YIJIEBOJAOPOAbL,  KHCIOPOJA- M a30TcoJepiKalliue
COCIMHEHUS, OWOJOTUYECKH AaKTUBHBIC BEIIECTBA
(yrmeBoapl, JKHUPBI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS ); TEOPUU U 3aKOHBI (TEOPHUST XUMUYECKOTO
cTpoenust opranndeckux BemectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN SI3BIK  XUMUH,
(aKTOJIOTUYECKUE CBEJIEHUsS O CBOWCTBAaX, COCTaBe,
MOJIy4eHUHN u 6e30macHOM WCIIOJIb30BaHUH
BAKHEUIIMX  HEOPraHWYECKHMX H  OPraHMYeCKHUX
BEUIECTB B OBITY M MPaKTUYECKOW JEATEIbHOCTH

YCJIIOBCKaA

1.3

ChopmrpoBaHHOCT, YMEHUH BBISBIATH XapaKTepHBIE
MpU3HAKW TOHATUMN, YCTAaHABIMBATh UX B3aMMOCBS3b,

HUCIIOJIB30BAaTh COOTBCTCTBYIOIIIHEC IIOHATHUA Ipu




OIIMCAHHUU  COCTaBa, CTPOCHUSA U npeBpameHI/Iﬁ

OpPraHN4YCCKUux COG,I[I/IHCHI/Iﬁ

1.4

c(OpMHPOBAHHOCTh YMEHUH UCIOJIb30BaTh
XUMUYECKYIO CUMBOJIMKY  JJIs COCTaBJIEHUS
MOJICKYJSIPHBIX U CTPYKTYpHBIX  (pa3BEpHYTOH,
COKpaII€HHOW) (OopMyT OpraHMYECKUX BELIECTB U
YpaBHEHMH XMMHUYECKHX peakUui, H3roTaBIMBaTh
MOJIEIM  MOJIEKYJ OpPraHMYECKHUX BEIIECTB  JJIf
WUTIOCTPAIMM UX XUMHYECKOI0 U MPOCTPAHCTBEHHOTO

CTPOCHUS

1.5

CdhopmupoBaHHOCTH YMEHHI yCTaHaBJIMBATh
MNPUHAIICIKHOCTh M3YUCHHBIX OPTraHUYCCKUX BCIICCTB
10 UX COCTaBY U CTPOCHUIO K ONPEAeIEHHOMY KIIAacCy
(rpynme) coeauHeHUW (YIJIEBOIOPOIBI, KHCIOPOI M
a30TCcOJeprKaIINe COSAUHEHMSI, BBICOKOMOJIEKYIISIPHBIE
CO€JIMHEHUs), JaBaTh UM Ha3BaHUA o

cucrematrueckoit Homenkiaarype (IUPAC)

1.5

ChopmupoBaHHOCT,  yMEHHUS  OMNPENENATH  BUIbI
XUMHYECKON CBSA3M B OpPraHUYECKUX COEJIMHEHHUSAX

(omHApHBIC U KPATHBIE)

1.6

CdhopmupoBaHHOCTH YMEHHSI IPUMEHSTH: MOJOKEHUS
TEOpUU CTPOCHHsSI OpraHuyeckux Bemiects A.M.
bytnepoBa ans OOBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEIIECTB OT HX COCTaBa U CTPOEHHUS; 3aKOH

COXpaHCHHA MACChI BCIIECCTB

VrneBo1opoabl. Kucnopoaconepxaiue u
a30TCOoJepIKaIIUe OpraHUYeCcKue COCIMHEHHUSI.

BBICOKOMOJIEKYIIIPHBIECOC TUHEHNS

2.1

CdhopMupoBaHHOCTD YMEHHI MIPUBOJIUTH
TPUBHUAJIBHBIE HA3BaHUS OTAEIBHBIX OPraHUYECKHX
BEILIECTB (3TunEH, IIPOTUJIEH, aLleTUJICH,
STUJICHTJINKOJb, TJHMLIEPUH, (eHon, Qopmanpaeru,
aueTanabAeTH]l, MypaBbUHAs  KHCIOTA, YKCYCHast
KHCJIOTa, OJIEMHOBAsl KHUCIIOTA, CTEAPUHOBAas KUCIOTA,

TJTI0K03a, PPYKTO3a, KpaxMal, MeJITi0103a, TIUIIMH)

2.2

CdopmupoBaHHOCTH YMEHUHN XapaKkTepu30BaTh
COCTaB, CTpPOEHHE, (U3MUECKUe U XUMHUYECKUE

CBOMCTBA THITMYHBIX HpCI[CT&BHT@J'ICfI Pa3JIUIHBIX




KJIACCOB OpPraHMYeCKUX BelmecTB (METaH, OJTaH,
STHIIEH, MIPOITHJIEH, alleTUJIEH, OyramueHn-1,3,
MeTunOyTagueH-1,3, OeH30/1, MeTaHoNl, JTaHoI,
STUIICHTIIMKOb, TIUIEPUH, (EHONd, areTanbIerus,
MypaBbHHASI M YKCYCHAsl KMCIIOTBI, TJIFOK03a, KpaxMaJl,

LIEJUTI0JI032, aMUHOYKCYCHAs KUCJIOTA)

2.3

C(pOpMI/IpOBaHHOCTL YMCHUA HUIITIOCTPUPOBATH
FCHCTUYCCKYIO CBA3b MCKAY THUIINYHBIMH

MNpEACTABUTCIIAMU PA3JIMYHBIX KJIACCOB OPTraHUYCCKHUX

BELIECTB YpaBHEHUSIMU COOTBETCTBYIOILIUX
XUMHUYECKHUX peakuuit c UCIIOJI30BaHUEM
CTPYKTYPHBIX (hOpMyIT

2.4

CdhopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh
UCTOYHUKU  YTJIEBOJOPOAHOTO  ChIpbsl  (HE(TH,
MPUPOJHBIN Ta3, Yrojb), CIOCOOBI UX MepepaboTKH U

MIPAKTHYECKOE IPUMEHEHHE IPOAYKTOB 1epepaboTKu

3.1

XUMHS U )KU3Hb. PacuéThl

CdhopmupoBaHHOCTE yYMEHUH  BIAJCTh CHCTEMOM
3HaHUN 00 OCHOBHBIX METOJAaX HAYYHOTO TIO3HAHUS,
UCIIOJIb3YEMBIX B XHMHUHM TIPU HM3YUYCHHUH BEIIECTB W
XUMUYECKHX sIBJIeHUN (HaOMIOAeHUE, W3MEpPEHHE,
SKCIEPUMEHT, MOJICJIUPOBAHHE), HCII0JIb30BaTh
CHUCTEMHbIE XWMHMUYECKHE 3HAHUSA I [PUHIATHSL
peuieHuii B KOHKPETHBIX JKU3HEHHBIX CHUTYalHsX,

CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM

3.2

CdhopmupoBaHHOCT, yMEHUH COOMIOAATh IMpaBHIIA
MOJIb30BaHUs XMMHUYECKON TOCYION U J1abOpaTOPHBIM
obopynoBaHHMEM, a TakkKe TMpaBuiia OOpaIIeHHS C
BEILIECTBAMU B COOTBETCTBHUHM C MHCTPYKLUSIMH 10

BBITTIOJTHCHHIO na60paToprlx XUMHNYCCKHUX OIIBITOB

3.3

CdhopmupoBaHHOCT, ~ YMEHUU  IJIAaHUPOBATH U
BBINOJIHATh XUMHUYECKUI SKCIIEPUMEHT (TIpEBpALICHUS
OpraHMYECKHUX BEILECTB IPU HAarpeBaHMH, MOJIY4YECHUE
STWJIEHA U U3YyYEHUE €ro CBOICTB, KaueCTBEHHBIE
peakuuu OpPraHWYeCKUX  BEILIECTB, JeHATypalus
OeJIKOB MPU HAarpeBaHUH, LIBETHbIE PEAKIMU OEIKOB) B
COOTBETCTBUHU C MpPaBWJIAMU TEXHHKH O€30MacCHOCTH

mpu OOpalieHuu C BEHIECTBAMH W J1TAOOPATOPHBIM




0o0opynoBaHuEM; MPEICTaBISTh pe3yabTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peaxiuii U

(I)OpMy.]'II/IPOBaTL BBIBOJBI HA OCHOBC 3THUX PC3YJIbTATOB

3.4

ChopMupOBaHHOCTh YMEHUH MPOBOAMUTH BBIUUCIICHUS
0 XHMHUYECKMM YypaBHEHUsIM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM HPOAYKTa
peaxIyi MO U3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJIHOTO U3 HCXOJHBIX BEUIECTB MM NPOAYKTOB

peakuun)

3.5

CdhopMupoBaHHOCTD yMEHUI KPUTUYECKH
AQHaJIU3UPOBAThH XUMUYECKYIO nH(pOpMAIHIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (cpeacTBa

MaccoBoit nHpopmaiuu, ceth IHTEpHET U Ipyrue)

3.6

CdopMUpOBaHHOCTH yMEHHM COOJIOATh TpaBUia
HKOJIOTMUYECKH 11€JIeCO00Pa3HOro MOBEIEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO
3M0pPOBbSl U OKpYXarollel MNPUPOAHONH  Cpelbl,
OCO3HaBaThb OMACHOCTh BO3JIEUCTBUS Ha IKUBBIC
OpraHu3Mbl OMPEENIEHHBIX OPraHUYECKUX BELIECTB,
noHumast cmbicn mokasarens IIJIK  (mpenmenmsHO
JOTYCTUMON KOHIEHTPAIMH), MOSCHATh Ha MpUMepax
CIOCOOBI  YMEHBIIEHHS W TMPEJOTBpAIICHHS UX

BpPCIAHOIO BO3I[€I>1CTBH$I Ha OpraHu3M YCJIOBCKaA

11 KJIACC

Koanposepsiemorope3yJsibraTa

IIpoBepsieMble npeIMeTHbIE Pe3yJabTAThI 0CBOCHH S
OCHOBHOH 00pa30BaTeJIbHOI NPOrPaMMBbI CPeHEro
0o01ero o0pazoBaHus

1 TeopeTnuecKnEOCHOBLIXMMHUH
Brnagenne cuctemMol XMMHMYECKHMX 3HAHHWM, KOTOpas
BKJIFOYA€T: OCHOBOIIOJIArArOIUE MOHATUS (XUMHUYECKUHA
11 3JIEMEHT, aTOM, JICKTPOHHAsi 000JI0UKa aroma, S-, p-, d-

AIIEKTPOHHBIE OpOWMTANM aTOMOB, HOH, MOJEKyJa,
BAJICHTHOCTh,  AJIEKTPOOTPHUILIATEIIBHOCTh,  CTENEHb

OKHUCJICHUA, XUMHWYCCKaA CBA3b, MOJIb, MOJISIpHAA Macca,




MOJISIpHBIN 00BEM, KpUCTAJUIMYECKasl pelETKa, TUIIbI
XUMHUUYECKHX peakuuit (OKUCITUTENBHO-
BOCCTAHOBUTEIIBHBIE, 9K30- U  JHIOTEPMHUYECKUE,
peakluy HMOHHOTO OOMEHa), pacTBOpP, 3JEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, JIEKTPOJUTHYECKAsT JTUCCOLMALIMA,
OKHCJIIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOI
peaKIy, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHbI
(Teopust ANIEKTPOIUTUIECKON JIMCCOLMALINY,
Ilepuoguueckuit 3axoH J[.MI. MenneneeBa, 3aKkoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI SA3BIK XHUMHH, q)aKTOJIOI“I/ILICCKI/Ie
CBEICHUS O CBOMCTBAaX, COCTaBe, IMONYyYECHUH H
0e3omacHOM UCIIOJIb30BAHUU Ba)KHEHILINX
HEOPraHMYECKUX BEIECTB B OBITY M INPAKTUYECKON

JACATCIbHOCTH YCJIOBEKA

1.2

CdopMUpOBaHHOCTH YMEHHI BBIABIISTH XapaKTCPHBIE
NpPU3HAKA W B3aUMOCBSI3b HW3YYEHHBIX IOHSITHH,
NPUMEHSTh  COOTBETCTBYIOLIME  TOHATHS  TpH
OMHCAHUUA CTPOEHUS U CBOWCTB HEOPTaHUYECKUX
BEIIECTB U WX IPEBPAIICHHIA; BBISIBIATh B3aUMOCBS3h
XUMUYECKUX 3HaHUUN c MOHATUSMU u
MpEACTaBICHUSIMUA  JIPYTUX  €CTECTBEHHOHAYYHBIX

MPEIMETOB

1.3

Brianenue 0OCHOBHBIMM METOAAMU HAYYHOTO IMO3HAHMS
BCIIECTB W XHMHUYCCKUX sBICHUN (HAOJIO/ICHUE,

MU3MEpPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHHE )

1.4

CdhopmupoBaHHOCTH YMEHHI OTpPENIETATh
BAJICHTHOCTh M CTCIICHb OKHCJICHHS XHUMHYCCKUX
AJIEMEHTOB B COEIMHEHHUSX PA3IMYHOTO COCTaBa, BU]I
XHUMUYECKOM CBS3U (koBaJICHTHAS, HOHHas,
METaJUTMYECKasi, BOJIOPOJHAS) B COCAUHCHUSX, THII
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOI'O BEIECTBA

(aToMHas1, MOJIEKYJISIpHASI, HOHHAS, METAJUTHYECKAasT )

1.5

CdopMUpPOBaHHOCTH YMEHHM ONPEACNIATh XapaKTep
cpenbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX

COE€IUHEHNN

1.6

ChopmupoBaHHOCT,  yMEHHUS  KJIacCU(DULIUPOBATH

XUMHUUYCCKHEC pCaKIUMU 110 PaA3JIMYHBIM IIPHU3HAKAM




(4ucily ¥ COCTaBy pearupyroux BeIIeCTB, TEINIOBOMY
s (deKTy peakiuu, U3MEHEHHUIO CTeTIeHeH OKUCICHUS
DIIEMEHTOB,  OOpPaTHMMOCTH  PEaKIHH,  Y4acTHUIO

KaTaJnzaropa)

1.7

ChopMUpPOBaHHOCTh YMEHHUI COCTaBISATH YpaBHEHHS
peakIuii pa3IUYHbIX TUIOB, MOJHbIE U COKpAIIEHHBIE
YpaBHEHMs peakiuil HOHHOro oOMeHa, Y4YMThIBas

YCIJIOBUSL, IPY KOTOPBIX 3TH PEAKIMU UAYT A0 KOHIA

1.8

CchopMUpOBaHHOCTh YMEHUH NPOBOAMTH PEAKIIUH,
MOJTBEPKIAIOIIUE KAYECTBEHHBIN COCTaB pa3IMYHbIX
HEOpPraHMYECKUX BELIECTB, PAClO3HABaTh OIBITHBIM
yTéM HOHBI, IPUCYTCTBYIOIKME B BOJHBIX pacTBOpax

HCOPTraHNYCCKUX BCUICCTB

1.9

ChopMUpOBaHHOCTh YMEHHUH DPACKPBIBATH CYLTHOCTb
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX peaxkuui
MOCPEJICTBOM COCTABJICHUsI JIEKTPOHHOrO OanaHca

ATUX pPeaKIuin

1.10

CdopMuUpOBaHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTh
CKOPOCTH XHUMHYECKOW peakluh OT Pa3InyHbIX

(dhakTOpOB

111

ChopmupoBaHHOCT, YMEHHII OOBSACHATH XapakTep
CMEIICHHUS] XUMUYECKOI0 PaBHOBECHS B 3aBHCHUMOCTH

OT BHENIHeTo Bo3aekicTBus (nmpunnui Jle [larense)

OO6m1as ¥ HeOpraHUYECKAIXUMUS

2.1

ChopMUpOBaHHOCT YMEHHUW PACKPBIBATH CMBICT
[lepuogunueckoro 3akona J[.MI. MenneneeBa wu
JIEMOHCTPUPOBATh ero CUCTEMATU3HUPYIOILYIO,

OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIHH

2.2

CdhopmupoBaHHOCTH YMEHUM XapaKkTepUu30BaTh
JJIEKTPOHHOE  CTPOEHHME  aTOMOB  XUMHYECKHUX
sanemeHToB 1-4 mepuonoB Ilepuoamueckoil cucremsl
XHMHUYECKUX JJIEMEHTOB JN. Menneneena,
UCTIONB3ys  THOHATUS  «S-, P-, d-3JIEKTpOHHBIC
opOHTaNM», «IHEPreTHUECKUe YPOBHU», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHUMHUYECKUX
AJIEMEHTOB U UX COCIUHEHUH IO MEPUOJIaM U TPYIIaM
[leproguyeckoil CUCTEMBI XHMHYECKHX 3JEMEHTOB

J.. Menneneena




2.3

CdhopMupoBaHHOCTD YMEHUH  XapaKTepu30OBaTh
(orMCHIBATD) obmue XUMHUYECKHUE CBOMCTBA
HEOPraHMYECKUX  BEIIECTB  Pa3UYHBIX  KIACCOB,
MOJTBEP)KJIATh CYIIECTBOBAaHHUE TEHETHUYECKOM CBS3HU
MEXJy HEOPraHUYECKUMHU BEIIECTBAMU C TOMOIIBIO

YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

2.4

CdhopMupoBaHHOCTD YMEHHUH YCTaHaBIMBAaTh
MNPUHAJICIKHOCTE HCOPraHWYCCKHUX BCHICCTB IO HUX
COCTaBy K ONpeAesN€HHOMY Kiaccy  (rpymme)
COEIMHEHUN (IpOCThIE BEIIECTBA — METANIBl |
HEMCTAJJIBI, OKCH/BI, OCHOBaHUHA, KHCJIOTHI,

am(OoTepHbIE€ THAPOKCHIBI, COJIN)

2.5

CdopMupoBaHHOCTH YMEHHI HCI0JIb30BATh
XUMUYECKYI0O CUMBOJIMKY JJISI COCTaBJICHHS (hopmy
BEIIECTB W YypPAaBHEHUH XUMHYECKHX PEaKIUH,
cucremarnueckyto  Homenkimatypy (IUPAC) wu
TPUBUAJIbHBIE HA3BaHUS OTIECIbHBIX HEOPraHUYECKHUX
BellecTB (YyrapHblii ras, YrJeKHUCIbIA ra3, aMMHaK,

raméuHas HU3BCCTH, HeraméHas HU3BCCTh, IUTHCBAA COAA,

MUPUT U IPYTHUE)

2.6

CdopmupoBaHHOCTH YMEHUI  XapaKTepu30OBaTh
(oTMCHIBATD) obmue XUMUYECCKHC CBOMCTBa
HEOPraHMYECKUX  BEIIECTB  Pa3UYHBIX  KIACCOB,
MOJTBEPKJIATh CYIIECTBOBAHUE TCHETHYECKON CBS3HU
MEXIYy HEOPTaHWYECKUMHU BEIIECTBAMH C ITOMOIIBIO

YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CbhopMUpOBaHHOCTh ~ YMEHMH  IUIAHUPOBaTh |
BBITOJIHATh XUMHUYECKUN AKCIEPUMEHT (pasiioKeHHe
MEPOKCHIa BOJOPOJA B TNMPHCYTCTBUH KaTaau3aTopa,
OTIpeNieJIeHne Cpeabl PAaCTBOPOB BEUIECTB C MOMOIIBIO
YHHUBEPCAJIBFHOTO HMHIUKATOPA, BIMSHUE Pa3JIMIHBIX
(GakTOpOB Ha CKOPOCTh XHMMHYECKOH pEaKIHH,
peaKI HOHHOTO 0OMeHa, KaueCTBCHHBIC pEaKIui Ha
cynbdar-, kapOOHAT- M XJOPUI-aHUOHBI, Ha KATHOH
aMMOHWUSI, pEIIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 T10
TeMaMm «Mertamiel» 1 «Hemeramis») B COOTBETCTBUU
C MpaBHJIAMH TEXHHKH 0€30MaCHOCTH TPU O0pAILCHUN

C BCIICCTBAMHM H Ha60paTOprIM O60py,Z[OBaHI/ICM;




MIPEJICTABIIATh pe3yabTaThl XUMHYECKOT0
JKcIiepuMeHTa B (GopMe  3aluCu  YpaBHEHUU
COOTBETCTBYIOIIMX  peakuuid U  (GOpMYIHpOBaTh

BBIBOJBI HAa OCHOBC 3TUX PE3YJIbTATOB

2.8

CchopMupoBaHHOCTh yMEHHUH cOOIIOAaTh MpaBHiIa
MOJIb30BAHUS XUMUYECKOH MOCYA0N M J1aOOpaTOpHBIM
o0opyIOBaHHEM, a TaKKe IpaBuia OOpalleHus ¢
BEUIECTBAMM B COOTBETCTBUM C MHCTPYKLIMUSAMH IO

BBITIOJTHEHHIO HaGOPaTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

CdhopMupoBaHHOCTD YMEHUH  XapaKTepu30BaTh
XMMHUYECKHE  TPOILECCHl, JIeKAIlMe B  OCHOBE
IIPOMBIIUIEHHOTO  IOJyYE€HUS CEpPHOM  KUCIOTHI,
aMMHaKa, a TaKxke c(OpMHUPOBAHHOCTH
IpeJicTaBIeHU 00 OO0IMX HAayyHBIX NPHUHLMIAX H
HKOJIOTHYECKUX npobiemax XUMHUYECKOTO

IIPOM3BOJICTBA

3.1

Xumus U )Ku3Hb. PacuéTel

ChopMupoBaHHOCTh TPEJCTABICHHA O XUMHUYECKOU
COCTaBJISIFOIIECH €CTECTBEHHOHAYYHOW KapTUHBI MUpA,
pOJIM XMMHM B TIO3HAHWUU SIBIICHUM MPUPOABI, B
(GhOpMUPOBAHUN MBIIIUICHUSI U KYJIbTYpPhI THYHOCTH, €€
(GYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM IJis
pELIEHHs] TMPAKTUYECKUX 3a7ad U DKOJOTMYECKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO H

MIPUPOJIHOM cpefie

3.2

CdopmMupoBaHHOCTH YMEHUI KPUTHUYECKHU
aHAJIU3UPOBATH XUMUYECKYIO uH(popMaluio,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (cpeicTBa

MaccoBOW KOMMYHUKAIIMH, Ce€Th VIHTEpHET U Apyrue)

3.3

CdhopmupoBaHHOCT, yMEHUW COONIOAATH MpaBHIIA
HKOJIOTHYECKHU 11€JIECO00Pa3HOT0 MOBEACHHUS B OBITY U
Tp}IIlOBOI\/'I ACATCIIBHOCTHU B LCIAX COXPAaHCHHA CBOCTO

300pPOBbA U Oprncanmeﬁ HpHpO,Z[HOﬁ CpCabIl

3.4

Oco3HaBaTh OIIACHOCTh BO3ﬂ€ﬁCTBHH Ha JKHBBIC
OpTraHU3MBbI OHpCZ[C.HéHHBIX BC€IICCTB, TIOHUMas CMBICJI

IoKa3aTeid HﬂK, NOSACHATH Ha IpUMCEpax CIIOCOOBI




YMCHBIICHUA W IPCAOTBPAIICHHUA HUX BpPEAHOIO

BOSﬂGﬁCTBHﬂ Ha OpraHu3M 4CJIOBCKa

3.5

CdhopMHUPOBaHHOCTh YMEHUI MTPOBOAUTH BBIYHCICHHS
C UCIOJNB30BAaHUEM TIOHATHS  «MaccoBas  JIOJS
BEILIECTBA B PAcTBOPE», OOBEMHBIX OTHOILICHHH T'a30B
OpU XUMUYECKHX PpeakIUsaX, MacChl BelIecTBAa WU
00BEMa ra3oB MO M3BECTHOMY KOJHMUYECTBY BELIECTBA,
Macce WM OO0BEMY OJHOTO W3 YYaCTBYIOUIMX B
peakIMy BEIIECTB, TEIUIOBOTO 3(dexTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS Macchl BEIIECTB,

MNpEeBpalICHUA 1 COXPAHCHUA SHECPTUU




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMbIidIeMEHTCOAC PAKAHUS

1

TeopeTnuecKneoCHOBBIOPraHNYECKOMXUMUHT

11

HpC,Z[MCT OpraHquCKOﬁ XUMHHU: €€ BO3HHUKHOBCHHUC, PAa3BUTHC WM 3HAYCHUC B
MOJIYYCHHU HOBBIX BCHICCTB M MATCPUATIOB. TCOpI/I}I CTPOCHUA OPTraHUYCCKUX

coenuHeHuiit A.M. bytiepoBa, €€ 0CHOBHBIE MOJ0KEHUS

1.2

CtpykTypHble (OpMyJabl OpPraHMYEeCKUX BeUIeCTB. [ OMoOJIOTHS, HW30MEpHs.
XuMHUYECKasi CBA3b B OPraHUYECKUX COCIMHEHHUAX — OJUHAPHBIE U KpaTHBIC

cBs3u. [IpencraBiienue o KIacCUPUKAIMAOPTaHNIECKUXBEILIECTB

1.3

Homenknatypa opraHM4eckux COEAMHEHHH (CUCTeMaTH4ecKas) U TPUBUAIIbHBIC

Ha3BaHUS Ba)KHEHUIIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

YrieBoaopo bl

2.1

AlKaHBI: cOCTaB U CTPOCHUC, TOMOJIOTMYE€CKUM pan. MertaH u 3TaH — HpOCTCfIH.IHC
NpeACTAaBUTCIIN  AJIKAHOB! (I)I/ISI/I‘-IGCKI/IC U XUMHYECKHE CBOICTBa (pCaKI_II/II/I

3aMEILEHUs U TOPEHUs ), HAXOXKACHHUE B IIPUPOJIE, TIOJYUEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psii. DTWIEH W IPONWIEH —
NPOCTEUIINE MPEICTABUTENN AJIKCHOB: (PU3UYECKHE U XUMHUYECKHE CBOHCTBA
(peakuuyu TUOPUPOBAHMS, TaJOrCHUPOBAHMS, THJApAaTallUd, OKUCIEHHUS U

HOJ'II/IMCpI/I?;aIII/II/I), MOJIYYCHHUEC U TPUMCHCHUEC

2.3

Ankanuensl: OyraameH-1,3 u wetmnOyraauen-1,3: cTpoeHue, BakHEHIINE
XUMHUYECKHE CBOIiCTBa (peakuust MOJUMEPU3ALIIHN).

[lory4eHUECMHTETUYECKOTOKaydyKa U PE3UHBI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, TOMOJIOTUYECKUI psl. AUETHIIEH —
IPOCTEHIIMHA NPEJCTaBUTENIb AJKHHOB: COCTaB, CTpO€HHE, (QU3NYECKUEe U
XMMHUYECKHE CBOMCTBA (peaklUM IMIPUPOBAHUs, FaIOrCHUPOBAHUS, THApATaLlUY,

TOpEeHHsl ), Oy4YeHHE U IPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MYECKUE W XHMHYECKHE CBOMCTBA
(peakuuy raJoOreHUPOBAHUS U HUTPOBAHUS ), OJydeHUE U MpuMeHeHue. Tomyor:
COoCTaB, CTpoeHHe, (U3MUECKHe U XUMHYECKHe CBOHCTBa  (peakuuu
TaJIOTEHUPOBAHUA M HUTPOBAHUS), MOJNyYeHHE W MNpUMEHEHHe. TOKCHYHOCTH
apeHoB. ['eHeTnueckas CBSI3b MEXAY YIJIEBOJAOPOJAMH, MPUHAIIEKAINIMMHU K

Ppa3jInuIHbIM KJIaCCaM

2.6

[IpupoiHble HICTOUHUKY YTiIeBOIOPoAOB. [IprpoaHbIil ra3 u MonyTHbele HEPTIHBIE




ra3el. HedTh u €€ nmpoucxoxaeHue. CrnocoObl mepepaboTku HEPTH: MMEPEroHKa,
KPEKUHT (TEPMUYECKHH, KaTaIMTUYCCKHUH), MUpoim3. [IpoayKkThl mepepaboTKu
He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHbIfyronb u

MMPOAYKTBICTOIICD epa60TKI/I

KucnoponconepxammeopraHiueCKUecoeIMHEHUS

3.1

Hpe,[[eJ'IBHbIe OHOATOMHBIC CIIMPTHI. MeTaHoa U TAHOJI: CTpOCHHC, (1)I/ISI/ILICCKI/IC
u XHUMHNUYCCKHEC CBOMCTBA (pCaKI_II/II/I C AKTHBHBIMH METalllaMu,
raJJorcHoBOA0OpOJaMu, ropeHHe), IMPUMCHCHHC. BO,I[OpO,Z[HbIe CBJA3U MCKAY
MOJICKYJIaMH CIIUPTOB. I[eﬁCTBHe MCTAHOJIa U 3TaHOJIa Ha OpraHrU3M 4YCJIOBCKA.
MHoroaToMHEIE CIINPTHI. OTUJICHTIINKOIb U TJIMICPHUH: CTPOCHUC, (bI/I3I/I‘-IeCI(I/IC )51
XHUMHUYCCKUC CBOMCTBaA (BBaHMOHCﬁCTBHe co MCI0YHBIMHU METaJlJlaMH,
KadyC€CTBCHHAaA peaKknus Ha MHOI'OAaTOMHBIC CHI/IpTBI).

JelicTtBuenaopranuzMuesnoBeka. [I[pumMeHeHuermnepraa u STUICHTIIMKOIISA

3.2

@deHon:  CTpOCHHE  MOJEKYNbI, (U3WYECKHe ¥ XHMHYECKHE CBOWCTBA.

Tokcuunoctbdenona. [Ipumenenuedenona

3.3

3.4

Anpreruasl U KeToHbl. DopManbIerus, aueTaabAerHl: CTpoeHue, Gu3nyecKue u
XUMHUYECKHE CBOMCTBA (pEaKUMHU OKHUCIEHHMS M BOCCTAHOBJICHUS, KaYeCTBEHHbBIC

peakuun), MoJiyueHue U NpUuMEHEHHE

OIHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KHCIOTHL. MypaBbHWHAas W yKCYCHas
KHUCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHE CBOWCTBA (CBOICTBA, OOIIME [
Kjlacca KHCIIOT, peakius JTepudukanuu), TMONy4eHHe U I[pUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KUCJIOTHI KaK IMPEJACTaBUTEIN BBICIIMX KapOOHOBBIX

KHUCIOT. MBllTa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC ,I[CI\/'ICTBI/IG

3.5

Crnoxuble 3(Upbl Kak TPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
3¢upoB. Kupsr. IM'maponus KUPOB. [IpuMeHeHnexupoB.

BI/IOHOFI/I‘leCKaﬂp OJIB’)KHUPOB

3.6

VYTaeBoIbl: COCTaB, KJIACCU(PHUKAIMS YIIIEBOAOB (MOHO-, M- M TOJIMCAXapHIbI).
['moko3a — mnpocTedInii MOHOCaxapHJ: OCOOCHHOCTH CTpPOEHHUS MOJIEKYIIbI,
bu3HYecKre 1 XUMHUYECKHE CBONCTBA (B3aumoeiicTBue ¢ rumpokcuaoM meau(ll),
OKHCJICHME aMMMa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBienue,
OpoKeHHe TIIOKO3bl), HAXOXKJICHHE B IMPHPOJE, MpPUMEHEHHE, Ouosoruueckas
poib. @oTtocunres. OpykTo3a Kak U30Mep IIIOK03bl. KpaxMai u 1emunono3a Kak
npupoaHbie monuMepbl. CTpoeHHe Kpaxmana M LeuToio3bl. dusndeckue u

XUMHUYECKHE CBOMCTBA KpaxMaina (TMIpoJIu3, KaUeCTBEHHAs peaKkus ¢ HOA0M)

A3oTCcoAepKaAMEOPTaHNYECKHUECOSTUHEHUS

4.1

AMHHOKHCIOTBI Kak aM(I)OTepHLIe OpraHn4YeCKUC COCIAUHCHMUS. dusznueckue U

XUMHYECKHE CBOICTBa AMHHOKHUCIIOT (Ha puMepe TJIUIHA).




buonornyeckoe3naueHHEaMHUHOKHCIIOT. HCHTI/II[I)I

4.2

benku kak npuUpoOIHBIE BBICOKOMOJIEKYNApHBIE coenuHeHus. [lepBuuHas,
BTOpUYHAsT U TPETUYHAsl CTPYKTypa OenkoB. XHUMHUYECKHECBOWCTBAOEIIKOB:

THAPOJIN3, A€HaTypalus, KaLICCTBCHHbIepeaKHI/II/IHa6€J'IKI/I

BBICOKOMOJIEKYIIIPHBIECOC IMHEHUS

5.1

OCHOBHBIE TIOHATUS XHUMHH BBICOKOMOJIEKYJISPHBIX COEIHWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIIHSAS MOJIEKYIspHAas
Macca. OCHOBHBIEMETOIPICUHTE3aBBICOKOMOJIEKYIISIPHBIXCOE TMHEHU I —

noJmMepu3anus U MOJIUKOHACHCAINA

5.2

BKCHepI/IMCHTaHBHHC MCTOAbl HM3YYCHHA BCHICCTB U HUX npeBpameHI/Iﬁ:
O3HAKOMJICHHUE C 06pa3uaMH MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HOJ'IyLIeHI/IeCI/IHTeTI/I‘IeCKOFOKay‘IYKa " PC3UHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁaneMeHTcouepmaHnﬂ

TeopeTnyecKueoCHOBBIXUMUU

11

XuMHUYeCKUil 3reMeHT. ATOM. SIpo atoMa, U30TOIBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTUuecKue ypoBHH, MOJYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, 0-3JIEMEHTHL
OcoOeHHOCTH paclpeieleHus] IEKTPOHOB 10 OPOUTANIAM B aTOMax 3JIEMEHTOB

NIEPBBIX I{CTHpéX NepruoaoB. QHCKTpOHHaﬂKOH(bI/IpraI_[I/ISIaTOMOB

1.2

Ilepuonnueckuit 3axoH u Ileproauyeckas cuctema XuMu4eckux 3yeMmeHTos J[. 1.
MenpeneeBa. CBs3p nepuoanyeckoro 3akoHa M llepumonnueckoil cuctemsl
xumudeckux anemeHToB .M. MenzneneeBa ¢ COBpEMEHHONW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB XHMHUYECKHX DJEMEHTOB U
00pa3yeMbIX MMH MPOCTBHIX M CJOXHBIX BEIIECTB IO TPYyNIaM M TEPHOIaM.

3Ha‘IeHI/IeHepI/IO,I[I/I‘-IeCKOFOSaKOHa B Pa3BUTHUHAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XUMHUYECKOW  CBS3H
(koBaneHTHAsT HEMOJISIpHAsT W TOJSpHas, HOHHAs, MeTauindeckas). HoHBI:
KaTHOHBI 1 aHHMOHBI. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-AKIENTOPHBIN). BomopoaHascBszb

1.4

BanentHOCTS. QHGKTPOOTpI/ILIaTCHBHOCTB. CTeneHbOKUCICHUS

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHHA. 3aKOH IOCTOSHCTBA
COCTaBa BeIIECTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUNA KpuUcTauimdecko peméTku. IloHsATHE O AUCHEpPCHBIX

cucreMax. HMcTtuHHBIE © KOJUIOMAHBICPACTBOPEI. MaCCOBaﬂJIOJ'IHBeH_[eCTBa B




pacTtBope

1.6

Krnaccudukanus HeopraHmueckux coequHeHnit. HomeHknatypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Knaccudukamuss ~— XMMHUECKMX — peakuud B
HEOpPraHMYeCKOW M OPraHMYECKON XUMHUM. 3aKOH COXPAHEHHsI MAacChl BEIIECTB,

3aKOH COXpPAaHCHUA U TPCBpALICHUSA SHCPIUU MIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTbh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XuUMHU4YecKoe paBHoOBecuwe. DakTopbl, BIUSAIOMNE HA

COCTOSIHAE XUMHUUYeCKOro paBHoBecus. [ [punnum/lelllaTense

1.10

DnexTponuTrueckas aucconuanus. CuiabHbIe W ciabble AnmekTponuthl. Cpena
BOIHBIX pacTBOpPOB BEILECTB: KHcJIas, HEUTpasbHas, LIEJI0YHA.

PeaKL[I/II/II/IOHHOFOO6MeHa

1.11

OKI/ICHI/ITCJIBHO-BOCCTaHOBI/ITeJIBHBIepeaKI_II/II/I

Heoprannueckasxumus

2.1

Hemeramnbl. Tlonoxxenne HemeramnoB B lleproandeckoi cucteMe XUMHYECKUX
anementoB JI.1. MenzaeneeBa U 0COOCHHOCTH CTpOCHHUS aToMOB. Du3HUecKue

CBOICTBa HEMETAJUIOB. AJIJIOTPOIIMS HEMETAJUIOB (Ha MpUMeEpe KUCIOPOa, CEPhL,

docdopa u yraepoaa)

2.2

XUMHYeCKHe CBOWCTBA BAKHEHIIMX HEMETaUIOB (TaJIOTCHOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHMH  (OKCHIIOB,
KHCJIOPOJICOACPIKALITIX KHCJIOT, BOJIOPOIHBIX COCTMHECHHUI).

HpI/IMeHeHHeBaX(HCﬁMHXHeMCTaHHOB U UXCOCIUHEHUN

2.3

Mertaubl. [lonoxxenne MertamuioB B llepronnueckod cuCTEME XUMHUYECKHUX
anemeHToB JI.U. MenzaeneeBa. OcOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000104EK
aToMoB MetaiuioB. OOmme usndeckre cBoiicTBa MeTawioB. CIuiaBbl METaJIOB.

DNEKTPOXUMHUUYECKHUN Psii HAIIPSDKEHUH METAIITIOB

2.4

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpWUMl, Kanuii, KaJbluH,
MarHuii, aJIOMUHHHA, IIUHK, XpOM, Kelle30, MeIh) W UX coenuHeHuil. OOrme

CHOCOOBI OTTy4eHHUs! MeTauioB. [IpuMeHeHne METayuIoB B OBITY U TEXHHUKE

2.5

I'enetuueckas CBSI3b HCOPTraHNMYCCKUX BCUICCTB, MPUHAAJICIKAIINX K pa3JIMIHBIM

Kj1accaM

XUMUS U )KU3HD

3.1

Ponp xuMun B 00€CIEUEHUHM JKOJIOTUYECKOW, DHEPreTUYECKOW M MHUIICBOU
0€30MacHOCTH, pa3BUTHH MEIHUIUHBI. [Tonsarue 0

HAaYYHBIXMCTOAAXITIO3SHAHUABCIICCTB U XI/IMI/I‘-ICCKI/IXpCaKLII/Iﬁ

3.2

[IpencraBiaenuss 06 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJYyYEHUS




Ba)KHEHIITHX BCIIICCTB. Yenosek B MHPE BCIICCTB M MATCPHUAJIOB!: BaKHEHIITHE
CTPOUTCIIbHBIC MATCpHaJibl, KOHCTPYKIHOHHBLIC MAaTCpHaJibl, KpaCKH, CTCKIIO,
KEepaMHKa, MaTepuajibl HJIA JJICKTPOHHUKHU, HaHOMATCpHUAJIbl, OPraHHUYCCKHUC U

MUHepalbHble y100peHus

3.3

XumMusa u 3A0POBBEC HYCJIOBCKA: TIIpaBHJIa HCIIOJIb30BAHHUA JICKAPCTBCHHBIX
npenapaTtosB, IIpaBrjia 0€30IMacHOT0 UCHOJIL30BAaHUS npenapaTron OBITOBOI XUMHUH

B IIOBCEJHEBHOM KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus. 10 knace. I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.
AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue
* Xumus. 11 xmace. I'abpuensa O.C., Ocrpoymon W.I'., Cnaakos C.A.

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






