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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpPEAHEr0 001Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 o0pa3oBaHuM B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHON
oOpa3zoBaTebHON MporpamMmbl  cpeaHero obdmero ooOpazoBanus (DPOII  COO),
npeacraBieHHbIXx B denepanbHOM TrocyJapCTBEHHOM 00pa30BaTENIbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuu mnpenogaBaHusi y4yeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuu, peaau3yrolUX OCHOBHbBIE
oOpa3oBaTeibHblE NPOrpPaMMbl, M OCHOBHBIX TNOJIOKEHUN «CTpaTeruu pa3BUTHSA
BocnuTanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MpOrpaMMbl MO XMMHH, K ONpeeIeHUI0 001en
CTpaTteruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHs OOy4YarOIIMXCSA CpPEeACTBAMU y4eOHOIo
npeamera «Xumust» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBWJIU
koHuenTyanbubie nonoxkeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IIENei,
collepKaHMs, pPE3yJbTaTOB OO0yuYeHHs UM TpeOOBaHMI K YPOBHIO TMOJITOTOBKH
BBIMTYCKHUKOB.

XuMuueckoe 00pa3oBaHHMeE, MOJyd4aeMOe BBIMTYCKHHKAMHU 00111€00pa3oBaTeIbHON
OpraHu3allvy, SIBISETCS HEOThEMJIEMOM YacThlo UX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBEpIIAIOIIMM 3TalloM pealnu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX IIEIOCTHOM CUCTEME XHMHUYECKOrOo O0Opa30BaHUS.
OTH HEHHOCTHU KacaloTcs MO3HAHUS 3aKOHOB MPUPObI, ((OPMHUPOBAHUSI MUPOBO33PEHUS
U 00Iel KyJIbTyphbl YEJIOBEKAa, a TAK)K€ PKOJOTHYECKHM OOOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 3JI0pOBbIO U TpUPOAHON cpene. Peammsyercs xumuueckoe oOpa3oBaHME
oOydJarolmuxcs Ha YypOBHE CpeaHero oOIero o0Opa3oBaHUsS CPEACTBaMH Y4eOHOTO
npeaMera «XUMHUs», COAECPKAHUE U MOCTPOEHHUE KOTOPOIrO OINpPEAEIIEHBI B MPOrpaMMe
[0 XUMUU C y4ETOM CHEeUM(PUKN HayKu XUMUH, €€ 3HAaUCHUs B MIO3HAHUU MPUPOABI U B
MaTepuaNbHON KM3HM OOIIECTBa, a TaKkKe C y4yETOM OOLIUX LEeJel M NPUHIUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEJHET0o OOIIero o0pa3oBaHus
B Pocculickoit @enepanum.

XuMHUSL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT o0coOylo pojib B
COBPEMEHHOMW ITMBUJIM3AlMM, B CO3JaHUH HOBOW 0a3bl MaTepHalbHON KyInbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OpMHpOBAaHHE pPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO MPEJACTaBICHHUA OO0 OKpYXKAalolleM MHUpEe Kak O €IWHCTBE
OpUPOJBI M 4YeNOBeKa, KoTopoe (opMupyeTcs B XHUMHHM Ha OCHOBE IOHMMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUpPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMHU TPUMEHEHUS.

TecHO B3aMMOIEWCTBYS C JPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja
HEOTHhEMJIEMON YaCTbIO MHUPOBOW KYJIBTYpPbl, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOIO
Tpyda M OKU3HM Kaxzaoro wieHa oOmecTBa. COBpeMEHHas XUMHUS Kak Hayka



co3ujiaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHI HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, OSHEPreTUUYECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPaHbI 3JI0POBbSI.

B cootBeTcTBMM ¢ OOmIMMHU TEASAMU M TPUHIUNAMH CpPEIHEro oOIero
oOpaszoBaHusi cojepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHBb
M3YUYCHHUs) OPUEHTHUPOBAHO MPEUMYIIECCTBEHHO Ha OOIIEKYIbTYPHYI0 MOATOTOBKY
oOydJaromuxcs, HeoOXO0AUMYI0 UM JJIS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEITHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJKEHUST 00pa30BaHUsl B Pa3IMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ npeaMeTa «XuUMUsS»  ABISIIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumus» U «OO0m@as W HEOpraHWYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOl HayKH: cHUCTeMa
3HAHUW MO HEOPraHMYeCKOW XUMUU (C BKJIIOUCHHEM 3HAHUW U3 OOIIed XUMUHU) U
oprannuecko xumuu. DdopMupoBaHHME JaHHOW CHUCTEMBbl 3HAHUN TPU HU3YYCHUU
npeaMeTa 00ecreynBaeT BO3MOXKHOCTh PacCMOTPEHHUS BCETO MHOT00Opasusi BEIICCTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa cojaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas wu
HEOpraHuueckass Xumus» chopMUpOBaHa B TIporpaMMe I0 XHMHH Ha OCHOBE
CHUCTEMHOI'0 TOJX0/a K M3YYEHHUI0 yueOHOro mMaTepuania U o0yCJIOBJIEHAa UCTOPHUUECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMpeeIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B
Kypc€ OpraHMYECKOM XMMHM BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUYECKOM
TEOPHH CTPOCHHSI OPTaHUYECKUX COEIUHEHUM, a TaKK€ HAa YPOBHE CTEPEOXMMHYECKHUX
U DJIGKTPOHHBIX TPEICTaBICHUNA O CTpoeHUU BemiecTB. CBeieHUs 00 HM3y4aeMbIX B
Kypce BelIecTBax JAr0TCs B Pa3BUTUU — OT YIIIE€BOJOPOIOB O CIOXKHBIX OMOIOTHUYECKH
AKTUBHBIX COCIWMHEHUW. B Kypce OpraHM4eckol XUMHUU MOJYyYarOT Pa3BUTHUE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHUS TEPBOHAYAIBLHBIC
NPECTABIICHUsI O XWMUYECKOW CBS3HM, KIACCU(UKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrJOM 3peHus B TMpeamMeTe «XuMus» 0a30BOTO ypOBHSA
paccMaTpuBaeTCsl HW3Y4YCHHBId Ha YpPOBHE OCHOBHOrO oOmmIero oOpa3oBaHUs
TEOPETUYECKUN MaTepuai U (PaKTOIOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOM
peakuuu. Tak, B dYacTHOCTH, B Kypce «OOmas ¥ HEOpPraHWYeCKas XUMUS
O0Oy4YaromMMCsl TPEOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE IMEPUOIUYECKOTO
3aKOHAa C OOLIETEOPETUUYECKUX W METOJOJOTMYECKUX TMO3ULIMM, TIIyOKe MOHSATh
HUCTOpUYECKOE W3MEHEeHHe (QYHKIHUA JTOrO0 3aKkoHa — OT o0oOmarmen a0
OOBSCHSIONICH ¥ POTHO3UPYIOIEH.

Ennnas cucrema 3HaHMKW O BaKHEHIIMX BEMIECTBAX, HUX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKXKE O XUMHUECKUX PEaKUUsIX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX IMPOTEKaHus AomnoiiHseTcs B Kypcax 10 m 11 kmaccoB anemeHTamu
CoJiepKaHMsl, UMEIOIUMU KYJIbTYPOJIOTHUECKUNA U MPUKIAJIHONW XapakTep. DTH 3HAHUS
CrOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3U XUMUU C APYTUMHU HayKaMH, PACKpbIBAIOT €€



pOJIb B TMO3HABATEIBHOM M MPAKTUYECKON AESATEILHOCTH YEJIIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUSI K IPOIIECCY TBOpUECTBA B OOJIACTH TEOPUHM U MPAKTHUYECKUX
MPUJIOKEHUN XUMHM, TMOMOTalOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBA3AHHBIX C XUMHEH, KPUTUUYECKH OCMBICIUBATH
MH(pOpMALINIO U PUMEHSITH €€ IJI MOMOJHEHUs 3HAHUHN, PEIICHUS] UHTEIIEKTYalIbHBIX
1 DKCIEPUMEHTAIBHBIX MCCIENOBATEIbCKUX 3a1ad. B 1menoMm coaepkaHue ydeOHOro
npeamMera «XuMUs» JaHHOTO YPOBHS M3YUYEHHS OPUEHTUPOBAHO Ha (POPMHUpPOBAHUE Y
0o0y4Jaromuxcs MHUPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS (UIOCOPCKUX HCH,
TaKuX KaK: MaTepUaIbHOE €IUHCTBO HEOPraHWYECKOr0 W OPraHWYeCKOro Mupa,
00YCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHUEM, I103HABAEMOCTh
MPUPOIHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEKYy HOBBIMU
dakTaMu U TEOPETHUYECKUMH MPEINOChUIKAMH, OCO3HAHUE POJU XUMHUU B PEUICHUH
AKOJIOTUUECKUX TPoOJeM, a Takxke MpoliieM cOepexeHus dHEPreTUYeCKUuX pecypcos,
CBIPbSl, CO3aHUSI HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B mutane pemeHus 3aga4 BOCIIUTAHMS, PA3BUTHUS U COIMATM3AIMHN 00YUYaIOIIMXCS
OPUHATBIE TPOTrpaMMON 10 XUMHU TIOAXOJbl K ONPEACIICHUIO COJACpKaHUs U
MOCTPOSHUSI TPeaAMETa MPEeAyCMATPUBAIOT (HOPMUPOBAHNE YHUBEPCAIBHBIX YYCOHBIX
NEeUCTBHM, HUMEKIMMUX 0a30BO€ 3HAYCHHE ISl PA3IUYHBIX BHJOB JICSITEIBLHOCTH:
pelieHus: npobsieM, Moucka, aHaau3a U 00paboTku MHOpMaIuu, HEOOXOIUMBIX IS
OpUOOpETeHHUsT  ONbITA  MPAKTUYECKOW W HMCCIENOBATEIbCKON  JI€ATeNbHOCTH,
3aHUMAOIIEH BaXKHOE MECTO B ITIO3HAHUU XUMHUH.

B npaktuke mnpenogaBaHusi XMMHUM KakK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpEIHEro o0IIero oOpa3oBaHUs, MPU OMPEIEICHUU
COZEpKATEbHOW XapaKTEPUCTUKH LEJIe W3y4yeHHs] TMpeaMeTa HalpaBJICHHEM
NEPBOCTENICHHON 3HAYMMOCTU TPAIULMOHHO TpU3HaéTca (OPMHPOBAHHE OCHOB
XUMHYECKOM HAyKd Kak o0OJIaCTMU COBPEMEHHOI'O0 €CTECTBO3HAHUSA, IPAKTUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJAMYECKOM TOYKH 3pECHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEH H3YyYCHUS
IpeMETA SIBJIETCS BIIOJIHE ONPABJAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUsl TJIABHBIMU IEISIMU U3Y4YEHHUS MpeaMeTra
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 k1) sBAsIIOTCSA:
dbopMupoBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUH KaK BaKHEHIEH COCTaBIAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIE MOHSTHS,
dbyHIaMeHTanbHbIe 3aKOHBI M TEOPUU XHMHUH, OCBOCHHE s3bIKa HAyKH, YCBOCHUE U
MOHMMAaHUE CYIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPHUEHN X Pa3BUTUS U CTAHOBJICHUS;
dbopMupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XAMHYECKUX PEaKInii, HEOOXOMUMBIX NIl TPUOOPETCHHSI YMEHUI OPUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMUYECKUX SIBIICHUI, UMEIOINX MECTO B MPUPOJIE, B MPAKTUYECKOU
U TIOBCEJHEBHON XU3HMU,



pa3BUTHE YMEHHH W CIOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOIEHHEM TMpaBuiI 0Oe30MacHOTO
oOpallieHusl ¢ BEIIECTBAMM.

Hapsany ¢ »Tum, comepkaTenbHas XapaKTepUCTHKa LeJed W 3a7ad U3ydeHUus
npeaMeTa B IMporpaMMe MO XMMHHM YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBHU C
HOBBIMH TPHOPUTETAMH B CHCTEME CcpefaHero obmiero obOpaszoBanusi. CerogHs B
MpEenoJaBaHUd XMMUU B OOJIbIIEH CTENEeHH OTAAETCS NPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJepKaHusi 00ydeHHUsl, OPUCHTHUPOBAHHON Ha TMOATOTOBKY BBIITyCKHHKA
o01ieo0pa3oBaTeibHONM  OpraHU3alluy, BIAJCIONIEr0O HE Ha0OpoM 3HaHUM, a
(YHKIIMOHAIBHON TpPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSMU aKTUBHOTO
NIOJTYYCHUS 3HAHUN W IPUMEHEHHUS MX B PCATBHOMN JKU3HU JIJISl PEIICHUS MPAKTUICCKUX
3a/ay.

B cBs3u ¢ 3TUM Tpu M3y4YeHHH TpeaMeTa «XHMHS» AOMUHHUPYIOIEe 3HAYCHUE
NprOOPETAIOT TaKKE LIEH U 33aJ1a4H, KaK:

ajanranus OoOydJarmUXcss K YCIOBUSM JTWHAMHYHO pAa3BUBAIOIICTOCS MUPA,
dopMupoBaHUE UHTEIUICKTYaTbHO PAa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJIHHUYECTBY, CAMOCTOSITEIbHOMY NMPUHSITHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH M MX TPHUMCHCHHUEM;

dopmMupoBaHUe y 00YJaIOMIMXCS KITFOUEBHIX HABBIKOB (KITIOYEBBIX KOMITCTEHITUH),
UMEIOIMX YHUBEPCAIbHOE 3HAUYCHME [IJISl PA3IMYHBIX BUJIOB ACSATEIBHOCTU: PEIICHUS
npoOjeM, TIOMCKa, aHaimm3a U o00paboTku uHOpMaMK, HEOOXOAUMBIX IS
NpUOOPETEHUS OMbITA JEATETbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B IMO3HAHUU
XUMHH, a TaKXkKe JIs OLEHKH C TMO3UIMH HKOJIOrMYecKoil 0e30MacHOCTH XapakTepa
BJIIMSTHUSL BEIIECTB M XMMHMUYECKHX TPOIECCOB HA OpPraHWU3M 4elOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYECKUX
CITOCOOHOCTEH OO0YYarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO IMPUOOPETaTh HOBHIS
3HaHMS TI0 XMMHUU B COOTBETCTBUHM C XM3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE HH(OpPMAIMOHHBIE TEXHOJIOTHUM JJIA TOWCKa W aHaiu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

(GopMupoBaHUEe U PA3BUTHE y OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTHYECKOIO
MBILUICHNS, HaOJIIOAATeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOIUMBI, B YACTHOCTH, TMpPHU IUIAHUPOBAHUU U TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHWE y  oOydarommxcsi  yOeXAEHHOCTM B  T'yMaHHCTUYECKOU
HAIMPaBICHHOCTH XWMHH, €€ BaXXHOW pOJNM B pENICHUH TJIOO0ATBHBIX MPOOIeM
palMOHAIBHOTO TMPUPOAOIIOIB30BAHNSA, TIOMOJHEHUS DJHEPreTUYECKHX PECcypcoB H
COXpaHEHHUs TMPHUPOJHOTO pPABHOBECHUSA, OCO3HAHHS HEOOXOAMMOCTH OEpeXHOro
OTHOLIEHUS K TPUPOJE U CBOEMY 3JI0pPOBbIO, a Takke MPHOOPETEHUsI OmbITa
WCIIOJIb30BAHUSl TIOMYYCHHBIX 3HAHWUN M TPUHITHS TPAMOTHBIX PEIICHWH B
CUTYaIUSX, CBA3aHHBIX C XHMHUYECCKIUMU SBIICHUSIMH.



[Ipu wu3ydeHun ydeOHOro mnpeaMera «XUMHUS) peaTUu3yeTcsl BOCIUTATEIbHBIN
KOMIIOHEHT B COOTBETCTBHUH C:

Paboueii nporpammoii Bocintanusa MKOY Kouenésckoit COII No2

KanenaapHbIM JIaHOM BOCHUTATEIBHON PaOOTHI

B ypouHOii M BHEYpPOUHOH JEATENBHOCTH Yy OOydarommxcs (HOpMUPYIOTCS
yHUBEpCaJIbHbIE Y4eOHble NelcTBUS B cooTBeTcTBUM C [Iporpammoil dhopmupoBanus
yHuBepcaibHbiX yueOHbIX nerictBuit MKOY Kouenésckoit COLL No2 — paszpmen 2.4.
OOII COO

B yuebHOM muiaHe cpegHero oOmiero oopa3oBaHusl y4eOHBIM mpeaMeT «XuMus»,
n3y4aeMblii Ha 0a30BOM YPOBHE, SBJISIETCS 0053aTEIbHBIM YUYEOHBIM ITPEIMETOM.

OO6mee 4uCiIO YacoB, OTBEAEHHBIX JIJIsi M3Y4YEHUS XUMUHM, Ha 0a30BOM YpPOBHE
cpeaHero obiiero odpazoBaHusi, coctaisier 68 yacoB: B 10 kimacce — 34 ygaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B HeAemio).


https://school2-koch.edusite.ru/sveden/files/7ea74b0a7c16565a1a7d3b393fbcebc1_0.pdf
https://school2-koch.edusite.ru/sveden/files/bed2915c5d7e80daadc2c11be06e5e36_0.pdf
https://school2-koch.edusite.ru/sveden/files/9abf3a1dfbac49d2f325b067c1b61bee_0.pdf
https://school2-koch.edusite.ru/sveden/files/9abf3a1dfbac49d2f325b067c1b61bee_0.pdf

COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKOH XUMUM

[Ipenmer opraHmyeckor XWUMHUHM: €€ BO3HUKHOBCHHE, PAa3BUTHE M 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepuayioB. Teopusi CTPOCHUS OPraHUYECKHUX
coenuHenuid A. M. bytnepoBa, €€ ocHOBHbIE mMonoxkeHus. CTpyKTypHble (HOPMYJIbI
OpraHUYeCcKUX BelIecTB. ['oMoyiorus, n3omepus. XuMHUUECKasi CBSI3b B OPraHUYECKUX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccudukauu OpraHUYecKUX BemecTB. HomeHknaTypa
OpraHUYECKUX COCIMHECHHUH (CHUCTEMaTUUYeCcKas) U TPUBUAJIbHBIC HAa3BaHUS Ba)KHEUIIINX
npeACTaBUTENEH KIIACCOB OPraHUYECKUX BEIECTB.

OKCIIepUMEHTAJIbHBIE METOAbl HM3Y4YEHHUS BEIIECTB W HX MPEBpAIICHUN:
03HAKOMJICHHE C 00pa3llaMl OpraHWYeCKUX BEIECTB M MaTepuajaMh Ha WX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OpraHWYeCKHX BEIIECTB, HAOIIOJCHUE U OIHUCAHUE
JIEMOHCTPAIMOHHBIX  OIBITOB [0 TPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPH
HarpeBaHuu (TJIaBJIeHUE, OOYTIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKHUM psifl. MeTaH U 3TaH — NpPOCTENIINE
NPEICTABUTENN aJIKaHOB: (PU3NYECKUE U XMMUYECKUE CBOMCTBA (peakluy 3aMelIeHus U
TOPEHHUs ), HAXOXKIEHUE B IPUPOJIE, OJYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psiA. ODTUJIEH W NPONWIEH —
POCTEHIIINE MPEACTABUTEIHN aKEHOB: (pr3nyYecKkue U XMMHUYECKHE CBOWMCTBA (peakiuu
TUAPUPOBAHMS, TaJOM€HUPOBAHUS, THUApPATALMU, OKUCICHHUS U MOJMMEpHU3aLNN),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuen-1,3 u wmetwiOyragueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMUYECKHEe CBOMCTBa (peakuus mnoiaumepuzauuu). I[loaydyeHne CHUHTETUYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUIN psii. ALlETUIICH —
MPOCTEUIITNI TIPEACTABUTEND ATKUHOB: COCTaB, CTPOCHHUE, (DU3UUYECKUE U XUMUUYCCKUE
CBOMCTBa (peakiuu THUAPUPOBAHMS, TaJOTC€HUPOBAHUS, THUApPATALNHU, TOPEHUs),
MOJIyYEHUE U MIPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (QU3MYECKHE W XUMHUYECKHE CBOWMCTBA
(peakuuy rajoreHUpPOBAHMS M HUTPOBAHUS), NOJYYEHUE W MpUMEHEHHe. Tonyon:
cocmas, cmpoeHue, usuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHupo8anusl u
HUMPOBAHUS), NOAY4YeHUue u npumeHeHue. TOKCUYHOCTh apeHOB. I'eHeTHUecKkasi CBS3b
MEXK]y YII€BOAOPOAAMU, IPUHAIICHKANTUMH K PA3TUYHBIM KJIaCCaM.



[IpupoaHble UCTOYHUKH YTI€BOAOpOAOB. [IpupoaHblii a3 ¥ MonyTHele HEPTIHBIE
razel. Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepaOOTku HedTH: TEPEroHKa,
KPEKHHI (TepMUYECKUN, KaTaluTHUeCcKuil), nuponus. IlpoaykTsl nepepabotku HedTH,
UX NPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH yrojap W MPOAYKTHI €ro
nepepadoTKu.

OKCHEepUMEHTAJIbHBIE METO/Abl H3y4Y€HHUs BEIIeCTB M WX MPEBpPALCHUN:
O3HaKOMJIEHHE ¢ oOpa3laMy IUIacTMAacc, KayuyyKoB M pe3uHbl, Kojuiekuuu «Hed1b» u
«Yronb», MOAECIUPOBAHUE MOJEKYJ YIJIEBOJAOPOJOB M TaIOr€HONPOU3BOAHbIX,
MIPOBEJICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE STUIIEHA U U3YyUYEHHUE €ro CBOMCTB.

Pacué€rHbie 3anaum.

Brluncnenus mo ypaBHEHHIO XUMUUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJTHOTO BEIlECTBA WJM TMPOJYKTa pPEaKIUH IO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN ).

Kucnopoaconep:xaiue opranuyeckue coenHeHUs

[IpenenbHbIe 0OTHOATOMHBIC CIIUPTHL. METaHON M 3TAHOJI: CTpOEHUE, PU3UIECKUE
U XUMHUUYECKHE CBOMCTBA (PEakIMu ¢ aKTUBHBIMH METaJlJIaMU, TaJIOT€HOBOJIOPOJIaMH,
ropeHue), mpuMeHeHne. BomopoaHbie CBSI3M MEXIYy MOJICKYJIaMu CIUpTOB. [lelicTBue
METaHOJIa ¥ ATAHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbIC COUPTHL. DTUJICHTIIMKOIbL U TIUIEPUH: CTpOEHUE, (PU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEJIOYHBIMU METajulaMH, KauyeCTBEHHas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3Mm 4yenoBeka. [IpumeHeHue
[JIMIEPUHA U STUICHTIIUKOJIA.

deHoJ: CTpOoeHHE MOJIEKYIBI, (PU3NYecKue U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD
denona. [lpumenenue ¢enona.

Anbaerunsl U kemoHvl. PopMabACTU, alleTAIBIETH: CTPOCHUE, (HU3UUYECKUE U
XUMUYECKHE CBOMCTBAa (peaklUMH OKHUCJIEHUS W BOCCTAHOBJICHHUS, Kau€CTBEHHbIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpeAeNIbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHMHAs U YKCYCHas
KHACTIOTBI: CTpOeHUE, (PU3NYeCKhue UM XMMHUUYECKHE CBOMCTBa (CBOMCTBa, OOIIME s
KJIacca KUCJOT, peakKius dTepu(UKalNun), MoJydyeHne u npumeHenue. CteapuHoBas u
OJIEMHOBAsI KMCIIOTHI KaK MPEICTaBUTENIN BHICITUX KapOOHOBBIX KUCIOT. MbLTa KaK COJH
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JIEHCTBHUE.

Crnoxnble 3(HUpbl KaK MPOU3BOJHBIC KapOOHOBBIX KUCIOT. [ MIPOIHU3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas poib KUPOB.

VYrneBoasl: cocTaB, KiacCU(UKAIUS YTIIEBOIOB (MOHO-, JU- W TOJHCAXapUibl).
I'moko3a — mOpocrediivii MOHOcaxapua: OCOOCHHOCTH CTPOEHUS  MOJEKYIIbI,
¢u3nYecKue W XUMHYSCKHE CBOMCTBa (B3ammojeilcTBue ¢ ruapokcuaoMm memu(ll),
OKHUCJICHHE aMMHAuYHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHnue, OpokeHHE
[JIFOKO3bl), HAXO0XJEHUE B MPUPOJE, IPUMEHEHHUE, Ouonornyeckas posib. DOTocUHTE3.
®pyKTO3a KaK U30MEP TITFOKO3HI.



Kpaxman u wnemnono3a Kak mOpupoaHble mnoiauMepbl. CTpoeHHwe Kpaxmana u
LEeJUTI0JI03bl. PU3NYECKHE U XUMHUYECKHE CBOICTBA Kpaxmaina (TUAPOIN3, KaueCTBEHHAs
peaKIus C UOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W HX MPEeBpalllCHUN:
MpoBejicHue, HAOI0ICHUE U OMTMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CITUPTOB,
KAUeCTBEHHbIE pEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIEHUE JTaHOJA OKCHUIOM
menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJCUCTBUE TJHUILEPUHA C THUIPOKCUIOM
meau(ll)), anpaernnoB (OKMUCIEHHWE aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l) u
ruapokcugom  Menu(ll), B3aumoneiicTBHEe Kpaxmania C  HOAOM), TPOBEJICHHE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOUM KUCIOTHI.

PacuétHnle 3agaun.

Brluncnenus mo ypaBHEHHIO XUMUUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJAHOTO BEILIECTBA WM TMPOJAYKTa pEaKIM MO U3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A3zoTcozaepxainire OpraHuuecKiue CoeTMHEHUS.

AMMHOKHUCTIOTBI Kak aMQOTepHbIC OpraHuyeckue coeauHeHus. dusnueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha IpuMepe riuimHa). bruomorndyeckoe 3HaueHUE
aMuHOKHCHOT. [lenTuap.

benku kak mOpupoOAHBIE BBICOKOMOJIEKYJSpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHASL U TPETHUYHAS CTPYKTYypa OeiaKkoB. XMMHUYECKUE CBOMCTBA OEIKOB: TUIPOIIU3,
JeHaTypalus, KaueCTBEHHbIE peaKIMi Ha OEIKH.

OKCIIEpUMEHTAJIbHBIE METOABbl M3Y4YEHUsS BEIIECTB W HX MPEBpallCHUN:
HAOJIIOICHHEe U ONMHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JACHATypalusi OENKOB MpHU
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeMHEHUSA

OCHOBHbIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJIIDHBIX COEIUMHEHHI: MOHOMED,
NOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALNU, CPEIHAS MOJIEKYJIsSIpHas
macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH  —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl M3YYEHUsS BEIIECTB W HX MPEBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMud MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIJIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPHU U3YYEHUH OpPraHUYecKOdM xumuu B 10
KJIacC€ OCYILECTBIISIETCS YEepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX
MOHATUNA, TaK W TOHSATUMN, SBISIIOIIUXCA CHUCTEMHBIMU ISl OTIEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBICHHWE, HAY4YHBIM (HaKT, TUIIOTE3a,
3aKOH, TEOpHsl, AaHalIu3, CHUHTE3, KiIacCUpUKalus, MNePUOJUYHOCTh, HAOIIOJEHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.



®dwusmuka: MaTepus, SHEPrus, Macca, aToOM, JJIEKTPOH, MOJIEKYJa, YHEPreTUYECKUI
YpOBEHB, BEIIECTBO, TeENO, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, (DU3MUECKHE
BEJTUYHMHBI U €IUHUITBI UX U3MEPEHUS.

buonorusi: knerka, opraHu3Mm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OWOIOTWYECKHM aKTUBHBIE BemiecTBa (OCNKH, YIIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJE3HBIE MCKOMAeMbIe, TOILINBO,
PECYpCHI.

TexHoMOrus: MUIEeBbIE TMPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO TUTAHUS, MOIOIINC
CpeICTBa, JIEKAPCTBEHHbIE M  KOCMETHYECKHE IMpemapaThl, MaTepuanbl U3
MUCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHNYECKAA XUMUA

TeopeTnyeckne OCHOBbI XUMUM

XUMHUYECKHUI 3JIeMEHT. ATOM. Slnpo atoma, M30TOIbl. DJIEKTPOHHAs 000J0uKa.
DHepreTUYeckre YPOBHHU, IMOJYPOBHH. ATOMHBIC opOwWTamu, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH pacrpeielieHUs JIEKTPOHOB IO OpOUTAJISIM B aTOMaXxX JIEMEHTOB TEPBBIX
YeThIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpaIlUsS aTOMOB.

ITepuonnueckuit 3akoH u [lepruonnueckas cucrema XUMUYECKUX diieMeHToB []. M.
MenneneeBa. CBsi3b IEpUOAUYECKOT0 3aKOHA U [leproandeckoii CUCTEMbBI XUMHYECKUX
anementoB J[. WM. MeHngeneeBa ¢ COBPEMEHHOM TEOpPUEHW CTPOCHUS aATOMOB.
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHMX JJIEMEHTOB M O0Opa3yeMbIX HMH
IPOCTBIX M CIIOXHBIX BEIIECTB MO TpynnaM U MepuoaaM. 3HAUYCHHE MEPHOIUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Ctpoenue BeniecTBa. XUMHUECKas CBsA3b. BUIbI XUMUYECKOHN CBSA3M (KOBAJICHTHAS
HEMoJIIpHAsT W TOJsSIpHAs, HOHHAs, MeTauimdeckas). MexaHu3smbl 00pa30BaHUS
KOBaJICHTHOW XMMHYECKOU CBsi3M (OOMEHHBIM M JTOHOPHO-AKIIEITOPHBIN). Bogopoanas
CBA3b. BaneHTHOCTh. DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKucaeHus. oHbI: KaTHOHBI
Y aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BenlecTBa. THUIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT TUIIA KPUCTAIUINYECKON PEIIETKHU.

[lonaTne o pgucnepcHbIX cHUcCTEMax. VICTHHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J1s1 BelecTsa B pacTBOPE.

Knaccudukanusa nHeoprannueckux coenuHeHudd. HoMeHkaTypa HeOpraHu4ecKux
BEIIECTB. |'€HEeTMUYecKas CBsSI3b HEOPraHMYECKUX BEIIECTB, MPUHALIEKAIUX K
Pa3IMYHBIM KJIACCAM.



Xumuueckas peakuus. Knaccupukanus XMMUYECKUX peakuuil B HEOPraHMYECKOM
U OpPraHMYECKOM XUMHHM. 3aKOH COXPAaHEHUS MaCChl BEIIECTB, 3aKOH COXPAHEHHUS U
MPEBPAILIECHUS YSHEPTUU [TPU XUMUYECKUX PEAKIUAX.

CKopocTh peakuuH, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (QakrtopoB. OOpatumble
peakun. XuMHA4YeCcKoe paBHOBecHE. DAKTOPHI, BIUSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektponutnyeckas aucconuanus. CunbHble W ciabble 3aekTposnuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIETIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB M HX NPEBPAIICHUN:
neMoHctpanusa Tabnun «llepronuueckass cucrema xuMuueckux siemeHTtoB J[. .
MenneneeBay, H3y4eHUE MOJEICH KPUCTAIIMYECKUX pEHIETOK, HAOM0JCHUE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3joXeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONMPEICICHHE CPEabl PACTBOPOB BEIIECTB C
MIOMOIIIbI0 YHUBEPCAIHHOTO WHAMKATOPa, PEaKIMH HOHHOTO OOMEHa), TMPOBEICHUE
pPaKTUUECKON padboThl «BiusHHE pa3IuuHBIX (PAKTOPOB HAa CKOPOCTh XUMHYECKOU
peaxkuumn».

PacuétHrnlie 3agaun.

Pacu€Thel Mo ypaBHEHUAM XUMHYECKHX PEaKIUi, B TOM YHCIIE€ TEPMOXUMHUYECKHUE
pPacy€Thl, pacy€Thl C UCIOJIH30BAHUEM MOHATHS «MACcCOBAs JOJISI BELIECTBAY.

Heopranuueckast xumust

Hemeramnel. [lonoxxenne HemetamioB B Ilepmogmyeckoil cucteMe XMMHUYECKHX
sanementoB J[. WM. MenzgeneeBa u OCOOCHHOCTH CTpOeHHsI aTOMOB. Dusnmyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONUS HEMETAJUIOB (Ha NpUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yriaeposa).

XWUMHYECKHE CBOMCTBA Ba)XHEWIIIMX HEMETAIOB (Tajior€HOB, CEphbl, a30Ta,
docdopa, yriepoaa U KpeMHHUS) U UX COCIUHEHUN (OKCHUAOB, KHCIOPOICOEPIKAIINX
KHUCJIOT, BOAOPOAHBIX COEIUHEHH).

[IprmMeHeHne BaXKHENITUX HEMETAIJIOB U UX COCTUHECHUM.

Meramibl. Ilonoxenne wmetamnoB B Ilepuonndeckoir cucremMe XUMHUYECKUX
anemenToB [[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000J0UYEK
atToMoB MetayuioB. OOmue Qusnyeckue cBoiictBa MeTaioB. CIIaBl METAIIOB.
DNEKTPOXUMUYECKUIN P HAMIPSKEHU METaIIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIIUX METAJIJIOB (HATPUM, KaJIUuM, KaJabllUi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6uue cnocoObl mojydeHus: MeTauioB. [IpuMeHeHue MeTalsioB B OBITY U
TEXHHUKE.

DKCIEpUMEHTAIIbHbIE METO/Abl U3YUE€HHUsI BEIECTB U UX MPEBPAICHUN: U3yUEHHE
KoJulekuuu — «MeTtamibl M CIUIaBb»,  OOpa3lioB  HEMETAIJIOB,  pEUIeHUe
AKCHEPUMEHTAIbHBIX 3aJlay, HaOJI0JICHUE W OINUCAHUE JEMOHCTPAlMOHHBIX U



7a00paTOPHBIX OMBITOB (B3aUMOJACHCTBUE THUJPOKCUAA aJIOMHUHHUS C pPAacTBOpaMu
KHCJIOT U LIEeJ0Yel, KAYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJJIOB).

Pacu€rHble 3anaum.

Pacuétel Macchl BemiecTBa WM 00bEMa Tra30B IO H3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WIM 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, PaCUETHI
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CJIM OJIHO U3 BEIECTB
MMEET NPUMECH.

XuUMUS U )KM3Hb

Ponpr xumum B oOecniedeHUU HKOJIOTUYECKOM, HHEPreTUUYECKOW | MHUILIEBOM
0€30MacHOCTH, Pa3BUTHUH MeAUIMHBL. [IoHATHE O HAYYHBIX METOAAX MO3HAHUS BEILECTB
U XUMUYECKHUX PEAKIINI.

[IpencraBnenuss 00 oOIIMX HAYYHBIX NPHUHIMIAX MPOMBIIIJIEHHOTO MOJYYEHUS
Ba)KHEUIIINX BEILIECTB.

UYenoBek B MUpPE BEIIECTB U MATEPUAJIOB: BaKHEWUIIINE CTPOUTENIbHBIE MAaTEpUAJIbI,
KOHCTPYKLIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepHalibl s
AJNIEKTPOHUKH, HAHOMATEpHAaJIbl, OpraHUYECKUE U MUHEPAJIbHBIE YI00pEHUSI.

XUMHUSL W 30pPOBbE 4YEJIOBEKA: IMpaBWJIa UCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MacHOr0 HMCIOJB30BAHMS MpenapaTroB ObITOBOM XUMHUHU B
NOBCETHEBHOM KM3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeaMeTHBIX CBA3€H MPH U3yYEHHH OOIIe M HeopraHuuecKou
xuMuH B 11 Kiacce OoCylIecTBISIETCS yepe3 MCMOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-
HAay4YHbIX IIOHATUH, TaK W TMOHATHUM, SBJISAIOIIUXCA CUCTEMHBIMU JUISL OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBeHHO-HAYYHbIC TTOHATHUS : HAYYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOpHUs,
aHanu3, CHUHTE3, KiacCUUKaIUs, TMEePUOJANYHOCTh, HAOIIOJEHNE, JKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHHUE, SIBJIICHUE.

®dusuka: Marepus, SHEpPrus, macca, aToM, JJIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKHU YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHME BEIIECTBa, (M3MUYECKUE BEIUYMHBI U EIUHHUIBI UX
U3MEPEHUS, CKOPOCTD.

buosnorus: knetka, opranusm, 3Kocuctema, ouocgepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPTraHU3Me.

I'eorpadusi: MuHEpanbl, TOpHbIE MOPOJABI, TOJIE3HBIE HCKOMAeMble, TOIIUBO,
pecypchl.

TexHonorus:: XWUMHUYECKass MPOMBIIIICHHOCTb, METAJUIyprus, IPOU3BOIACTBO
CTPOUTENIBHBIX  MAaTEpPUAJIOB, CEIbCKOXO3AMCTBEHHOE  ITPOM3BOJCTBO,  IHIIEBAs
MIPOMBILIIEHHOCTb, (dbapMmalieBTHUECKAS IIPOMBIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  IPENnaparoB, MPOU3BOJACTBO  KOHCTPYKLUHOHHBIX  MaTE€pHAOB,
3JIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHAN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMS K  pe3yJibTaTaM  OCBOEHUS
oOydJarolmuMucs  MOporpaMM  cpelHero  oOmero  o0pa3oBaHus  (JIMUHOCTHBIM,
MeTalpeJMETHBIM U MpeaMeTHbIM). HayuHo-MeToanueckoil oCHOBOM Juisi pa3paboTKu
IUTAHUPYEMBIX PE3YIbTATOB OCBOCHMSI MPOrpPaMM CpPEIHEro oOuiero o0pa3oBaHMS
ABJIAETCS CUCTEMHO-AESATENBHOCTHBIN OIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IESTEIbHOCTHBIM MOJAXOJOM B  CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa «XUMUs» Ha YPOBHE CpeAHEro oOIIero
00pa30BaHus BbIJEICHBI CIEIYIOLIME COCTABIISIIONIME:

OCO3HAaHHWE OOYYAIOIIMMHUCA POCCUUCKOW TIpaxJaHCKOW HWJIECHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIM4re MOTHBAIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTUE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYyYalOIIMXCS PYKOBOJCTBOBATHCS B  CBOEH
JESTENbHOCTH  1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAaMHU, MPUCYIIMMH  EIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS DKOJOTHUECKOM KYJIbTYPhl U CIOCOOHOCTH CTaBUTH ILIENIN
U CTPOUTH KM3HEHHBIEC IJIAHBI.

JIM4HOCTHBIE PE3yJIbTAThl OCBOCHHUS MTpeAMETa « XUMHS» TOCTUTAKOTCA B €IUHCTBE
y4eOHOM M BOCHHUTATENILHOM NESITEbHOCTH B COOTBETCTBHUM C TYMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU U HJ€aJIaMH POCCHIICKOTO
IpaXKIaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE HOPMAMU U TIPABHIIAMH TTOBEACHHUS,
CIIOCOOCTBYIOIIMMHU TMPOIIECCAM CAMOIIO3HAHMS, CaMOPAa3BUTHUS M HPABCTBEHHOTO
CTaHOBJICHUSI IMYHOCTH 00YYaIOITUXCS.

JIM4HOCTHBIE  pe3yNdbTaTbl  OCBOEHUA  MpeaMeTra  «XHUMHS»  OTpa)karT
cOpPMHPOBAHHOCTh  OMBITA TO3HABATENFHOM W  TPAKTHUYECKOW  JCSATEIBHOCTU
oOydJaromuxcs MO peanu3aliyd MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HaHUS OOYYalOIIUMHCS CBOMX KOHCTUTYLUMOHHBIX TpaB U OOSI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COUUAIBHBIX HOPMaX M MPaBUIIAX MEXINYHOCTHBIX OTHOILLICHUM
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AESATEIbHOCTH MPHU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHWU Y4YEOHBIX W TO3HABATEIbHBIX 3a7a4, BBIMOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTU NMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI
JIPYTUX NpU aHAIU3E PA3JIMYHBIX BUOB YU€OHOU JAEATEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIECHHOCTHOT'O  OTHOIIEGHHMS K HCTOPUYECKOMY U  HAayyHOMY  HaCJEIUIO
OTCUYECTBCHHON XUMMH;

YBRXEHUSI K TMPOIECCYy TBOpUYECTBA B OO0JACTH TEOPUU U MPAKTUYECKOTO
MPUMEHECHUSI XWMHHU, OCO3HAHUS TOr0, YTO JOCTHUXEHUS HayKh €eCTb pe3yJbTaT
JUTUTENIBHBIX HAOIIOJEHUM, KPOTIOTIIMBBIX SKCIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
TpyJla Y4EHBIX U MPAKTUKOB;

MHTEpeca M TMO3HABATEIBHBIX MOTHUBOB B MOJYYCHUH U MOCIEAYIOIIEM aHaln3e
uH(OpPMaIINK O MEePEIOBLIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIICHWBATh CHUTYAIlMH, CBSI3aHHBIE C XUMHWYECKUMH SIBICHUSMH, U
IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMHBI
U 1IEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEJICHNE U MOCTYIKU CBOMX TOBAPHIICH C TO3UIIUMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3THX MOCTYIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSI IIEHHOCTEN 37J0pOBOTO U 6€30macHOro o0pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY
310pOBBIO;

coOmoieHusT TMpaBwi  Oe30omacHOro oOpalieHus C BellecTBaMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYJOBOU JI€ATECIBHOCTH;

MOHUMAHMUSI IIEHHOCTH MPABWJI WHAUBUIYAILHOTO U KOJJIEKTUBHOTO OE€30MaCHOTO
MOBEJICHUS B CUTYaALIUSX, YTPOKAIOIIUX 3I0POBBIO U )KM3HM JIIOJIEH;

OCO3HAHHUS TOCIEICTBUM ¥ HENPHATHS BPEIHBIX MPUBBIUCK (YIMOTpeOICHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHUKaTUBHOU KOMITETEHTHOCTH B y4eOHO-HCCIIEI0BATEIbCKON
NEeATEeNIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTrUX BUJIAX AEATEIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Y4aCTHE B PEUICHUU MPAKTUYECKHX 3aJad COLUATBHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEPECca K MPAKTUIECKOMY M3YyUCHUIO POo(deCcCHii pa3TnIHOro poa, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHUS MPEMETHBIX 3HAHUHU 110 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW NEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIUBUAYAIbHOW TPAEKTOPUU 0Opa30BaHUs,
Oynymieit mpodeccnn W pealm3aliid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB € YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEM K XHMHUHU, HHTEPECOB M MNOTpeOHOCTEM
o011€ecTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS



HKOJIOTHYECKH 11eJ1IeCOO0Pa3HOr0 OTHOLIEHWS K MPUPOAE, KaK HMCTOYHHKY
CYyILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAaHUS TJ100adbHOTO XapakTepa 3KOJOTMUECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX IIPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMATIBHOU CPEbI;,

OCO3HAHMSI HEOOXOAUMOCTH HCIOIB30BAHUS JTOCTHXKEHMM XUMHUHM JJIsl PEIICHUS
BOIIPOCOB PALMOHAJIBHOI'O IIPUPOAOII0JIL30BAHNUS;

AKTUBHOI'O HEINPUATUSA NECUCTBUM, NMPUHOCAILIUX BpEI OKPYKAIOLIEH IPUPOIHON
cpelne, YMEHHUs MPOTHO3MPOBATh HEONArONpHUsITHBIE SKOJOTMYECKHE TMOCIEACTBUS
MIPEANPUHUMAEMBIX IEHCTBUHM U NPENOTBPALIATD UX;

HAJIMYXSL PA3BUTOrO DKOJOTMYECKOIO MBIIUICHUS, JKOJOTMYECKOW KYJIBTYPHI,
OIbITa JEATEIBHOCTA 3KOJOTMYECKOW HAINPABICHHOCTH, YMEHMUS PYKOBOJICTBOBATHCS
UMHU B TO3HABaTEIbHOM, KOMMYHUKATUBHOW M COLIMANILHON MpPAKTUKE, CIIOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSATH UIEOJIOTUH XeMOpoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUS CIEU(PUKH XUMUU KaK HayKH, OCO3HaHUs €€ poyid B (POPMHUPOBAHUU
pPalMOHAILHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM IIEJIOCTHOTO TPEICTaBlIeHUs 00
OKpYXKaIIEM MHUPE KaK O €IMHCTBE NPUPOJAbI U YEJIOBEKA, B MO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U PEelIeHUH NMPOOJIeEM COXpaHEHHs IPUPOAHOIO PABHOBECHUS;

yO0exX1EHHOCTH B 0COOOW 3HAYUMOCTH XMMMHM JUIsl COBPEMEHHOM LIMBUIN3ALUU: B
e€ TyMaHMCTUYECKOW HaIlpaBJIE€HHOCTH W BAa)XXKHOM pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepUaNbHON KYyJIbTYphl, PELIEHUU TIJI00aJbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS
YeJI0BEYECTBA —  CBIPbEBOM, DJHEPreTUYECKOW, IUIIEBOM U JKOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMLIMHBI, 00ECIEYEHUU YCIOBHM YCIEUIHOTO TpyAa U
HKOJIOTUYECKU KOM(POPTHON KHU3HU KaXKJI0TO 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: IIOHMMAaHUsA CYIIHOCTH METOJIOB IIO3HAHUA,
UCMOJb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydaeMble
3HaHUA JJI aHalIu3a U OOBSCHEHUS SIBJICHHUM OKPYXAIOIIero MUpa M MPOUCXOJSALINX B
HEM W3MEHEHUH, YMEHHus JenaTh OOOCHOBAHHBIE 3aKIIOYCHHUS HA OCHOBE HAayYHBIX
(akTOB U UMEIOUIUXCS JAaHHBIX C LEIbI0 OTYUYSHHs! TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCIOJB30BaTh XUMHUUECKHE 3HAHUS JJISl PELICHUS
npo0JieM B peasibHbIX JKU3HEHHBIX CUTYaLUsIX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUU II0 XMMHUH B COOTBETCTBHM C KU3HECHHBIMHU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pas3IUuHbIX cdepax MNpodecCHOHATBHON
NEATEIIbHOCTH.



METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHbie pe3yiabTaThl OCBOCHHUS Y4E€OHOro mpeaMera «XUMHS» Ha
YPOBHE CPEIHETO 00111er0o 00pa30BaHUs BKIIOYAOT:

3HAYMMBbIE TUISL (bopmHpoBaHUs MHUPOBO33PEHUS oOyyJarommxcs
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYYHbIE TOHSITHUS, OTPaKAIOIINE
[ETIOCTHOCTh ~HAy4YHOM KapTHUHBI MHUpa U CHEHU(PUKY METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO, JHEPTHUsl, SIBICHUE,
MpOIIeCC, CUCTEMA, HayuyHbId (akT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEAOBaHUE, HAOIO/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yHUBEpCaJbHbIe Yy4yeOHBbIE JehcTBUsl (TO3HABATEIbHBIE, KOMMYHHKATUBHBIE,
peryisTUBHBIE), oOecrneunBaromue GopMupoBaHrue (PyHKIIMOHATIBHOW TPAMOTHOCTH U
COIMAIbHOM KOMITETCHITUN 00Yy4aromMnXCsl;

CIIOCOOHOCTh O0YYAIOIIMXCSI MCMOJB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCaAIbHbIC YUeOHbBIC ICHCTBUS B TO3HABATEIHLHOM U
COLMATIBbHOM MTPAKTHKE.

MeranpenMeTHble  Pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHHE  YHUBEPCATbHBIMU
y4eOHBIMH MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMHU U PETYJISITUBHBIMU JEHCTBUIMU.

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1€CTBUSIMU:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEILHO (POPMYTUPOBATh M AKTyaTM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

OnpeAeisaTh IEeIu JeSITEIbHOCTH, 3ajlaBasg NapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IIPM OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOT'O MBIIIJICHUS —
BBIJICTIATh XapaKTEpHbIE IPU3HAKU TIOHATUH M YyCTaHABJIMBATH HX B3aUMOCBS3b,
UCITOJI30BaTh COOTBETCTBYIOIIME TOHATHUS MJIA OOBSCHEHUS OTACIBHBIX (DAKTOB H
SIBJICHUM;

BBIOMPATh OCHOBAHHUS M KPUTCPHUH IS KiacCH(pUKAIIUN BEIIECTB U XUMUYCCKHUX
peaKiuu;

yCTaHaBJIMBATh MPUUYMHHO-CJIC/ICTBEHHBIE CBA3U MEXKY U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIC, AEAYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTHM M TMPOTUBOPEYUS B paccMaTpuUBaeMbIX SIBJICHUSX,
(bopMyITHPOBATH BHIBOJIBI U 3aKIIOUCHHS;

MPUMEHATh B TMPOLIECCE TMO3HAHUSA, HCIMOJb3yeMble B XUMHUHM CHMBOJUYECKUE
(3HaKOBBIE) MOJICNIHM, MPEOOPA30BBIBATH MOJCIBHBIE TPEACTABICHUS — XUMHYECKUU
3HaK (CHMMBOJI) 3JIEMEHTa, XUMHYecKas (opmysa, ypaBHCHUE XUMHUYCCKOW pPEaKIuu —
MpyU pEIICHUHW Y4YEOHBIX T[MO3HABATENbHBIX M TMPAKTUYECKHUX 3a7ay, MPUMEHATH
Ha3BaHHBIE MOJICJIbHBIC TIPEJCTABICHUS IS BBISIBICHHMS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEAKIHM.

2) 6a3oBbIe UCCIeA0BATEIbCKUE IeHCTBUS:



BIAJCTh OCHOBAMH METOJOB HAYYHOTO TIO3HAHUS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

dbopMyIHpoOBaTH MEIN M 3a7a4dl MCCIICIOBAaHUS, MCIOJB30BaTh MOCTABICHHBIE U
CaMOCTOSATEIHHO C(HOPMYITUPOBAHHBIC BOMPOCHI B KAY€CTBE WHCTPYMCHTA MO3HAHUS U
OCHOBHI I (POPMUPOBAHUS TUIOTE3bI 1O MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKICHUU;

BIAJICTh  HABBIKAMH  CAMOCTOSITEIBHOTO  IUTAHWUPOBAHUS W TPOBEICHUS
YUYCHHUYECKUX OSKCIEPUMECHTOB, COBEPIICHCTBOBATh YMCHHS HAOMIOAATh 3a XOJ0M
mporecca, CaMOCTOSATEIBRHO TPOTHO3UPOBATh €ro  Pe3ysbTar, (OPMYITUPOBATH
0000IIIeHNsT W BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3yJbTAaTOB HCCIICIOBAHUSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICTaHHOW padboTe;

nproOpeTaTh  OMBIT  YYEHWYECKOM  HMCCIICIOBATEIIbCKOM M MPOCKTHOU
JESATEIIBHOCTH, TMPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBLHOMY ITOUCKY
METOJIOB PEIICHUS MPAKTHYCCKHUX 3a/1a4, IPUMCHCHHUIO PA3IMYHBIX METOOB TIO3HAHUSI.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHHMKAX HMH(pOpMaIuu (HaydHO-TOIMYIIsIpHAS
JUTEpaTypa XUMHUYECKOTO COJICpKaHUs, CIpPaBOYHBIC MOCOOMs, pecypchl MHTEepHeTa),
aHAIM3UPOBATh HHPOPMAIIUIO PA3IMYHBIX BUIOB M (OPM IPEACTABIICHUS, KPUTHICCKU
OIICHMBATh €€ JIOCTOBEPHOCTh U HENIPOTHBOPEYHBOCT;

dbopMynHpOBaThH 3aPOCHl M MPUMEHSThH Pa3IUYHbIE METOBI IIPU MMOUCKE U 0TOOpE
uHOpMAaIIIK, HEOOXOAUMOM JIJIsl BBITIOTTHEHUS YY€OHBIX 3a/1a4 ONpeeIEHHOrO THIIA;

npuoOpeTaTb  OMBIT  MCMOJB30BaHUS  MHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BhIOMpATh ONTUMAJbHYIO (QopMy MpelcTaBiIeHUs HHPOpMaAIUU
(cxembl, rpaduKH, TUArpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYUYHBIN S3BIK B Ka4E€CTBE CPEACTBA NpHU pabOTe C XUMHUUYECKOU
uHpOpMaIIHEl: TPUMEHITh MEXIpeIMETHbIE ((hU3MUEeCKIEe U MaTEMAaTUYECKUE) 3HAKU U
CHUMBOJIBI, (OpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NPeoOpa3oBBIBATH  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH.

OBiajgeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKJaeMOHl TEMbl B XOJ€ AHAIOTa W/WIH
JUCKYCCHH, BBICKA3bIBATh UACH, (POPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TPEJIOKEHHON 3a/1a49H;

BBICTYNIaTh C TIPE3CHTAIMEH pe3yJNbTaTOB TO3HABATEIHHOW JIESITEILHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TPU BBIOJTHECHUHU
XAMHYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW pabOThl MO WCCICIOBAHUIO CBOWCTB
M3y4aeMBbIX BEIECTB, PeaIM3aIlii y4eOHOTO MPOEKTa W (OPMYIUPOBATH BHIBOJBI IO
pe3ynbTaTaM MPOBENEHHBIX HCCIECNOBAHUNA TYTEM COTJIACOBAHUS TO3UIUNA B XOJe
00CyXJIeHUSI 1 OOMEHAa MHEHUSIMU.

OBiajileHUe YHUBEPCATBHBIMHU PEryJSTHBHBIMHU AeHCTBUAMM:



CaMOCTOSITEJIbHO ~ IUIAHUPOBaTh M OCYLIECTBJISITH CBOK  IO3HABATEJIBHYIO
NEeSATENbHOCTh, OMpeAensdas €€ Leld ¢ 3aJauyd, KOHTPOJIMpPOBaTH M 1O Mepe
HEOOXOIMMOCTH  KOPPEKTUPOBATh  NpEAjaraéMblii  ajJlfOPUTM  JEHUCTBUH  MpHU
BBINIOJIHEHUH  Y4€OHBIX M  HCCIEJOBATENbCKUX  3aJa4, BbIOMpaTh Haubozee
3 PeKTUBHBIN CITOCOO UX PELICHUSI C YUETOM MOTYUYEHUS HOBBIX 3HAHUM O BEIIECTBAX U
XUMHYECKUX PEAKLUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XUMHUs» OTPAXKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN O XUMHYECKOW COCTABIISIONIEH €CTEeCTBEHHO-
HAy4yHOM KapTUHBI MHUpA, POJA XUMHUM B TIO3HAHWUU SIBIICHUW NOPUPOIBI, B
(bopMUPOBAHUY MBIIIJICHUS U KYJbTYPBI JUYHOCTH, €€ QYHKIIMOHATBLHON IPAaMOTHOCTH,
HEOOXOMMOM JUIsl PELICHUs MPAKTHUYECKUX 3a/Jad U JKOJOTUYECKU OOOCHOBAHHOIO
OTHOILIEHHUS K CBOEMY 3J0POBbIO U IIPUPOIHON CPELIE;

BJIJICHUE CUCTEMOM XUMHUYECKUX 3HaHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIOIME TOHATHS (XMMUYECKHI 3JIEMEHT, aToM, JJIEKTpOHHas 000J04YKa
aTomMa, MOJEKyJla, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, XUMHUYECKasl CBS3b,
CTpyKTypHast Qopmyna (pa3BEpHyTas U COKpall€HHas), MOJIb, MOJSIpHas Macca,
MOJIIPHBIN 00BEM, YTIEPOIHBIN CKeNeT, GYHKIMOHAIbHAS TPYIIa, paauKal, H30MEpHs,
U30MEpbI, TOMOJIOTUYECKUW  psAll, T[OMOJIOTH, YIJIEBOAOPOABI, KHUCIOpPOJA U
a30TCOAEpPKAIINE  COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEMHEHHMs); TEOPUUM U  3aKOHbl (TEOpUS  CTPOCHUSA
opraHnyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMSI MacChbl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXxanme B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XWMHYECKUX SIBIICHUI,
(akTomOorMUecKue CBEJICHUS O CBOWCTBaxX, COCTaBe, MOJYyYECHUHM U O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEWIIUX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKON
JNEATENbHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC TMPU3HAKU TOHATHA,
YCTaHABIMBATh WX B3aWMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATUS IIPU
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

chOpPMHPOBAHHOCTh YMEHUH HCIIONB30BATh XUMUYECKYIO CHMBOJIMKY ISt
COCTaBIICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOU) (hopmyn
OpPraHMYEeCKUX BEIIECTB M YPABHEHUN XUMHUYECKHX PEAKLMH, W3TOTABIMBATHh MOJEIHU
MOJIEKYJI ~OPraHMYECKHX BEHIECTB JUISI WUIOCTPALMM WX XUMHYECKOIrO U
IIPOCTPAHCTBEHHOI'O CTPOEHNS,



c(OPMHPOBAHHOCTh YMEHHMI YCTAaHABIMBATH MPUHAJJICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB M0 UX COCTAaBY M CTPOEHUIO K OINpPEAEIEHHOMY KJaccy/Tpymnmne
COCIMHEHUW  (YIrIeBOAOPOJIbI, KUCIOPOA M  a30TCOAEpXKALUME  COCAMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMS), JaBaTh UM Ha3BaHMUsS 10 CHUCTEMaTHYECKON
Homenknatype (IUPAC), a Ttakke NpuBOAMTH TpPUBUAJIbHBIE HAa3BaHUA OTAEIBHBIX
OpraHMYeCKUX BEUIECTB (ITUJIEH, MPOMMIIECH, ALUETUIEH, STHICHIJIHMKOJb, TJIMLEPHUH,
¢denon, Qopmanbaeruy, aneTalbIeruj, MYpaBbUHAs KHUCIOTA, YKCYCHas KHUCIOTA,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KHUCIIOTA, IIII0K03a, (PyKTO3a, Kpaxmal, LeUIiI03a,
TJTUIIMH);

chOpPMHPOBAHHOCTh YMEHHS  ONpPENENSATh BUABl XUMHUYECKOM CBSI3U B
OpraHUYeCKUX COCAMHEHUSAX (OJAMHAPHbIE U KPaTHbIE);

cOpPMHUPOBAHHOCTh ~YMEHHSI TNPUMEHATH [OJIOKEHUS TEOPUU  CTPOEHUs
opranndeckux BemectB A. M. ByrnepoBa s 0ObSICHEHMS 3aBUCHMOCTH CBOWCTB
BEIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTaB, CTpoeHUE, PU3HUECKHUE U
XUMHYECKUE CBOMCTBA TUMUYHBIX MPEJCTABUTEICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEIIeCTB (MeTaH, 9TaH, 3TUJICH, MPOIMMJIIEH, aleTusieH, OyraaueH-1,3, MeTuI0yTaaueH-
1,3, OeH30i1, METaHOJ, A3TAHOJ, ATWIEHIJIMKOJb, TIUIEPUH, (PEHOJ, aleTalabAeTu/I,
MypaBbHHas M YKCYCHasi KHCIJIOTBI, TJIIOKO3a, Kpaxmall, IIeJUTI0J03a, aMHUHOYKCYCHas
KHCJIOTA), WJUIFOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXAY HHUMH YpaBHEHUSIMU
COOTBETCTBYIOIMX XUMHUYECKHX PEAKIIUA C UCIIOIb30BAHUEM CTPYKTYPHBIX HOPMYIT;

c(OpPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKH YTIEBOAOPOIHOIO
ChIpbsi (HE(Th, MPUPOAHBIA Ta3, yroyib), CIOCOOBI MX MEepepabOTKH U MPAKTHUECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpPMHPOBAHHOCTh YMEHHH  TPOBOJAUTH  BBIYHCICHUS 1O XUMUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEHIECTBA WU MPOAYKTA
peakiuy MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 HMCXOJIHBIX BEIIECTB
WU TIPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUH BJIAJICTh CUCTEMOW 3HAHMH 00 OCHOBHBIX METOJaX
Hay4YHOrO IMMO3HAHUS, UCIOJb3YEMbIX B XUMHH MPU U3yUYECHUU BEIIECTB U XUMUYECKHUX
ABNeHUI (HaOMIOJeHUE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHbIE XMMUYECKHE 3HAHUS JJIA MPUHATHS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalusiX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHECHHEM;

cOpMUPOBAHHOCTh YMEHHUI COOMIOAATh TpaBuja TMOJb30BAHHUS XUMHUYECKOU
Mocyiol U Ja0OpaTOpHbIM OOOpY/IOBAaHMEM, a TaKXKe IMpaBwia oOpalleHus: ¢
BEIIECTBAMHA B COOTBETCTBUM C MHCTPYKUUSMH IO BBINOJIHEHUIO JIaDOPaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh ~YMEHHUW ITUIAHUPOBATH M BBIMIONHITH  XUMUYECKUN
SKCIIEPUMEHT (MpPEBpALIEHUs] OPraHMYECKHUX BEIIECTB IMPU HArPEBAHHM, IOJIYYEHUE
TWIEHA W HM3yYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMM OPraHWYECKHUX BEILECTB,
JeHaTypauusi OCJIKOB IPU HArpeBaHUU, LIBETHBIE PEaKLUHU OEJIKOB) B COOTBETCTBUU C



MpaBUJIAMH TEXHUKU OE30MACHOCTU MPHU OOpPAILEHHUU C BEIIECTBAMHU U JIAOOPATOPHBIM
000pyAOBaHUEM, NPEJICTABIATh PE3YJIbTaThl XUMHUYECKOIO S3KCIEPUMEHTa B (opMme
3aMKMCH YpPaBHEHUN COOTBETCTBYIOLIUX peaKUMil U (POPMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh ~ YMEHHMM  KPUTHYECKHM  aHAJIU3UPOBATH  XUMHUYECKYIO
uH(poOpMaIMIO, TOJYy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpeICTBA MacCOBOM
uHpopmaimu, IHTepHeT u Apyrux);

c(hopMUPOBAHHOCTH YMEHUU cobJroaaTh npaBuia JKOJIOTUYECKHU
1[eJecO00pa3HOro NMOBeACHUS B ObITY U TPYIOBOM JEATEIBHOCTU B LENSIX COXPAaHEHUS
CBOEr0 3/I0POBbS M OKpPYXKAIOIIEW MPUPOAHOM CpeApl, OCO3HABATh ONACHOCTH
BO3/ICHCTBUS HA JKUBBIE OPTraHU3Mbl OMpPENENEHHBIX OPraHNYECKUX BEILIECTB, MOHUMAs
cmpict  mokazarens IIJIK, mosicHATh Ha mnpuMepax cHocoObl YMEHBIICHHUS H
IPEAOTBPALLIEHHS UX BPEAHOTO BO3/IEVCTBUS HA OPTraHN3M YEJIOBEKA;

UIsi  OOy4YalolUXCs € OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0pPOBbS: yMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/JaX TIO3HAHUS BEIIECTB H
XUMHYECKUX SBICHUM;

JUISL CIIETIBIX U CJIA0OBUASIIMX OOYUYaIOIIMXCS: YMEHHE HCIOJIb30BaTh pelbeHO-
TOUCUYHYIO cucTeMy ob6o3Hauenuii JI. bpains ans 3anucu xumuyeckux GopmyiL.

11 KIIACC

[IpeameTrHble pe3ynabTaThl OCBOSHUS Kypca «OOIas U HeopraHWuYecKas XHMMUI
OTpaXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUI: 0 XUMUUYECKOM COCTABIISIONICH €CTECTBEHHO-
HAy4yHOW KapTUHBI MHpA, POJM XUMHUM B TIO3HAHWUU SBJICHUH MOPUPOIBI, B
(dbopMUPOBaHUY MBIIIJICHUS U KYJIBTYPhl JUYHOCTH, €€ PYyHKIIMOHATBHON IPaMOTHOCTH,
HEOOXOAUMOM Il pelieHUus] NMPaKTUYECKUX 3a/lad M IKOJOTHYECKHM 0OOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOM Cpee;

BJIAJICHUE CUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIONINE MMOHATHS (XMMHYCCKHMHA »JJIEMEHT, aTroMm, wu3orom, S-, p-, d-
AJICKTPOHHBIC OpPOWTAIM AaTOMOB, HWOH, MOJEKYyJda, MOJIb, MOJSPHBIH OO0BEM,
BAJIEHTHOCTb, AJIEKTPOOTPHUIATECIILHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKas CBS3b
(KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOJIHAS), KpUCTaJUIMYECKas penierka,
THTIBI XUMHUYECKUX  pEaKIuid, pacTBop, BJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
DJICKTPOJIMTHYECKAsT  JUCCOLMALMS,  OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pEeakiMk, XHUMHUYECKOE pPaBHOBECHE), TEOPUM M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON JHCcolManuu, nepuoanueckuit 3akon [[. M. MengeneeBa, 3aKoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHWS W TMPEBPALICHUS DSHEPrUU IpHU
XUMHUYECKUX  PEaKIusX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH  S3BIK  XUMHH,
MHUPOBO33PCHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHMMAaHHWS TMPUYUHHOCTH U
CHCTEMHOCTH XHUMHUYECKUX SBICHUU, (PAKTOJOTMYECKUE CBEICHHS O CBOMCTBAX,



COCTaBe, TMOJY4YeHUH U O€30MacHOM MCIOJIb30BAHUM BaKHEUIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIATH XapaKTEpHbIE TMPU3HAKU TOHSTHUIA,
YCTaHABIMBAaTh HX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS MPU
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIsI
cocTaBieHus (OPMYJI BEIIECTB U YPAaBHEHUM XUMUYECKUX PEaKINi, CHCTEMaTHYECKYIO
Homenknarypy (IUPAC) u TpuBuUalbHBIE Ha3BaHMS OTIEIbHBIX HEOPTaHUYECKHUX
BelllecTB (yrapHbld Ta3, YIVIGKUCBIM Tra3, aMMHak, Tami€éHas W3BECTh, HeraméHas
W3BECTh, MUThEBAS COJIA, IUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUH OMNpPEACNSITh BAJICHTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKHX JIEMEHTOB B COCJAMHEHMSIX PA3JIUYHOIO COCTaBa, BUJI XMMUYECKON CBSI3U
(koBaJieHTHAsl, WOHHAs, METaJUIMYeCKas, BOJIOPOJIHAs) B COCIUHCHMSX, THUI
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEIeCTBA (aTOMHAsl, MOJIEKYJIsipHasl, HOHHAS,
MeTaJUTM4ecKas ), XapakTep Cpebl B BOJHBIX PaCTBOpPax HEOPraHUUYECKUX COCITMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUM YCTAHABIWBATH MPUHAJICIKHOCTh HEOPTraHUYECKHUX
BEIIECTB IO WX COCTABYy K OMNpeAeNEHHOMY KJIAcCy/TPYINe COSTUHEHHU (MPOCTHIC
BEIIECTBA — META/UIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KHUCJIOTHI, aM(pOTEpHbIC
TUIPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHMM PacKpbhIBaTh CMBICH Tepuoanyeckoro 3akona [I. U.
MenpeneeBa M JIEMOHCTPUPOBATH €ro CUCTEMATHU3UPYIOUIYIO, OOBSCHUTEIBHYIO U
POTHOCTUYECKYIO (PYHKITNH;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil CUCTEMBI XUMHUYECKHUX
anementoB J[. . MennesneeBa, HCIONB3Ys MOHATHS «S-, P-, 0-3JI€KTPOHHBIE OPOUTAINY,
(QHEPTeTUYECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COCAMHEHUM MO mepuojam u rpymmnam [lepuonnueckoit
cucTemMbl XuMudeckux siaemeHToB . 1. Menaeneena;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKUE
CBOWMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATH
CYLIECTBOBAHHE TE€HETHUYECKOW CBSA3M MEXKIAY HEOPraHWYECKMMM BEIIECTBAMU C
IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMHUUYECKHE PEAKIUU T10
pa3IUYHBIM TpU3HAKaM (YHUCIy U COCTaBy pEarupyroliux BEUIECTB, TEILIOBOMY
abdexTy peaknuu, H3MEHEHUIO CTETNEeHEH OKHCICHUS »JJIEMEHTOB, OOpaTUMOCTH
peaKIiuy, y4acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABIISATh YPABHEHUS PEAKIIMNA PA3IMYHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE ypAaBHEHHS PEAKIMA MOHHOTO OOMEHA, YYHUTHIBAs YCJIOBUS,
IIPY KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIIA;



chOpPMHPOBAHHOCTh ~ yYMEHHA  MPOBOAWTH  PEAKIHH,  IMOATBEPKIAIOIINAC
KaueCTBEHHBIN COCTAB Pa3IMYHBIX HEOPTaHUYCCKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX pACTBOPAaX HEOPTaHUICCKUX BEIICCTB;

chOpPMHPOBAHHOCTh ~ YMEHHUH  pacKpbIBaThb  CYINIHOCTh  OKHUCIUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKINi TOCPEACTBOM COCTaBIICHUS AJICKTPOHHOTO OajaHCca dTHX
peaxkuuu;

c(hOpPMHPOBAHHOCTh YMEHHHA OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peakuu OT Pa3IUYHBIX (PaKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTO PaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3naeicTBus (npunnun Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHHUI XapaKTEPH30BaTh XUMHUUYCCKUE MPOIIECCHI, JICKAIIHEC
B OCHOBE IPOMBINUICHHOTO IIOJYYCHHUS CEpPHOW KHCIIOTBI, aMMHakKa, a TakKke
c(hOpMHPOBAHHOCTH MPEACTABICHUH 00 OONTUX HAYYHBIX MPUHIIMIIAX U KOJIOTHIYCCKUX
npooOJieMax XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI TIPOBOUTH BHIYUCICHUS C UCITOJIB30BAHUEM ITOHSATHS
«MaccoBas JOJi1 BEIIECTBA B pPAacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B IpH
XMMHYECKUX pEaKIMsIX, MacChl BEIIeCTBA WM 00bEMa Ta3oB 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH O0BEMY OJHOTO W3 YYacCTBYIONIUX B PCAKIIUH
BEIICCTB, TEIUIOBOTO 3(dekra peaknuu Ha OCHOBE 3aKOHOB COXPAaHCHHUS MacChl
BEIICCTB, PEBPAICHUS U COXPAaHEHUS YHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUH COOJIIOaTh TMpaBHJia TOJIb30BAHUS XUMHUYECKOU
nocyaoi u JabopatopHbIM OOOpYJOBAaHHMEM, a TakkKe IMpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSMH TIO BBIMOJIHEHUIO JIa0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

chOpPMHUPOBAHHOCTh ~YMEHUW  IUIAHMPOBATH M BBIMIOJNHATH  XUMUYECKUN
AKCIIEPUMEHT (pa3lioKeHHE TEePOKCHIa BOJOpPOAAa B MPUCYTCTBUU KaTaausaropa,
OTIpEJICIICHHE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHLHOTO WHIUKATOPA,
BIIMSTHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHYECKOW pEaKIH, peaKIMi MOHHOTO
oOMeHa, KaueCTBEHHBIC PEAKIIUMK Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHMS, pEIIEHHWE OJKCIEPUMEHTAIBHBIX 3afad 1o Temam «MeTtamib» ¢
«HemeTtannbi») B COOTBETCTBUU C MPAaBUJIAMH TEXHUKH 0€30MAaCHOCTH MpU 0OpaIieHuu
C BeIECTBAMU H JIAOOPAaTOPHBIM OOOpPYIOBAaHHMEM, TPEJCTABIATh PE3YIbTATHI
XUMHYECKOTO dKCIIEPUMEHTa B ()OpME 3alUCH YPABHEHUM COOTBETCTBYIOIIUX PEAKIIHMA
1 (OpPMYIHPOBATH BHIBOJBI HA OCHOBE ITUX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh ~ YMEHHM  KPUTHUYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uHOpMAIMIO, TOJNyYaeMyl H3 pPa3HbIX HCTOYHHUKOB (CpEICTBA  MAacCCOBOWM
KOMMYHUKaIu, IHTepHEeT U ApyTux);

c(hOpMHUPOBAHHOCTH yMEHUH coOmo1aTh npaBuiIa HKOJIOTHYECKU
11eJIeCO00pa3HOr0 MOBEACHUS B OBITY W TPYIOBON JEATEIHHOCTH B IENSIX COXPAHCHUS
CBOECTO 3JIOPOBBbSI W OKPYKAIOMICH TPUPOAHOW Cpeabl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHSI HAa JKUBBIE OPTaHW3MBI OMPEACIEHHBIX BEMISCTB, IMOHUMAs CMBICT



nokazatens [1JIK, moscHAT, Ha mpuMepax CrocoObl YMEHBIICHUS U TMPEAOTBPAICHUS
UX BPEIHOTO BO3ACHCTBHSI HA OpraHU3M YeJIOBEKa;

s OOyYalomUXCsi C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3JIOPOBBSI: YMEHHE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJax I[O3HAHHUS BELIECTB U
XUMUAYECKUX SBIICHUH;

JUTISL CIICTIBIX W CIAOOBUASIIMX OOYYaIOIMMXCS: YMEHHE HCIOIb30BaTh PelbeHO-
TOUEUHYIO cUcTeMy 00o03HaueHuit JI. bpaiins ans 3anucu xumuueckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | [IpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. Teoperudeckue 0CHOBbI OPraHN4ecKoOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopus
11 CTPOEHUS OPraHNYeCcKUX coequHeHnil A. M. 3
byrneposa
Hroro mo pazueny 3
Paspnen 2. Yriesoaopoabl
2.1 [IpenenbHbIC YraeBOIOPOABI — aJTKAHbBI 2
99 HenpenenbHble yrieBoI0pOIbl: alIKEHBI, 6 1
aJIKa/IMeHBbl, aJTKUHBI
2.3 ApomMaTHYECKHE YTIEBOI0POIBI 2
54 [IpupoaHbIle HCTOYHUKH YTIEBOJI0POIOB U 3 1
UX mepepadoTKa
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeuHeHHust
3.1 Cnuprel. ®enon 3
3.9 Anbaerunbl. KapOOHOBBIC KHCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoanl 3 2
Hroro no paszneny 13

Pa3nesn 4. AsoTconepikamue opraHu4ecKue coeJHHeHHs




4.1 AMUHBI. AMUHOKUCIIOTHL. benku 3
Wroro mo pazneny 3
Pa3zgea S. BoicokomMoJieKkyJIsipHbIe COeUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KosnnuectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM (uu¢poBbIe)
Ne n/m P Kourpoububie | [IpakTHyeckue op
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
11 [Iepnoanueckas cucteMa XUMUYECKUX 3
anemeHToB JI. . Meneneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranmst 1
53 CBs13b HEOPraHUYECKUX U OPTaHUUYECKUX 5
' BELIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XuUMHUS U KU3HB 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoapirre  Hpaxrireckue u3y4eHusi | o0pazoBarTesbHbIE
padoThI padoTsbI pecypest
1 [IpeameT opraHn4eckoi XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
9 Teopus cTpoeHHst OpraHMYECKUX COEIUHEHUM 1
A. M. BytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opranuueckux BemlectB. HoMmenkmatypa 1
(cucremaTuyeckas) U TPUBUAIbHBIC HA3BAHUS
OpraHMYECKUX BEIECTB
4 AJIKaHBI: COCTaB ¥ CTPOCHHUE, TOMOJIOTHUYECKUIA 1
pAA
5 Mertan 1 3TaH — NpOCTEUIINe MPEACTABUTEIH 1
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 DOTUJIEH U NIPOINUIIEH — MPOCTEHIINe 1
MIPE/ICTAaBUTENH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YyYEHHE €0 CBONCTBY
Ankanuensl. byraauen-1,3 u metunOyraaneH-
9 1,3. Ilony4yeHue CHHTETUYECKOTO KaydyKa U 1

PE3UHBI




AJNKHUHBL: COCTaB U 0COOCHHOCTU CTPOCHUS,

10 TOMOJIOTUYECKHM psijl. ALIETUIIEH —
MPOCTEUIINI NPEACTABUTEIb ATIKUHOB

11 Beruncrienus 1o ypaBHEHUIO XUMHYECKOU
peakuuu

12 Apensl: 6eH3071 1 TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernueckas cBs3b YriaeBOAOPOIOB,
MIPUHAUIEKAIUX K Pa3IMYHbIM KilaccaM
[IpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE HICTOYHUKH YIIIEBOJIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH

16 KonTtponpHas padoTa no pasaery
«YTIeBoA0POabD)

17 IIpenenbHBIE ONHOATOMHBIE CITUPTHI: METAHOI
u 3Ta”on. BonoponHas cBsA3b

18 MHOroaTOMHBIE CIIUPTHI: ITUIICHTIIUKOJIb U
[JIALEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE U
XMMHMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMalbAerul U aleTalbIeTU .
AnetoH

21 OnHOOCHOBHBIE MTpeebHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

29 IIpaktnyeckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBD)




23

CTeapI/IHOBaH " OJICMHOBas KHCJIOTHI, KaK
MMpEACTAaBUTCIIN BBICIHIUX Kap60HOBBIX KHUCJIOT

24

Mpbuia Kak COJIM BBICIIUX KaPOOHOBBIX KHUCIIOT,
UX MOIOILIEE JIEUCTBUE

25

CrnosxHbie 3(UPBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MIPOIIHA3 CIIOKHBIX

3pupoB

26

XKupsr: rugponans, mpuMeHeHune,
Ouosoruueckas poJib KUpPOB

27

VYrneBogpl: cocTaB, KilaccupUKaIusl.
Baxxneiimme npeacraBuTenu: TIIOKO3a,
bpykTo3a, caxaposa

28

Kpaxman u 1enirono3a kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa no pasaery
«Kucnopoacoaepkariye opraHudecKue
coemuHEHU/ Beepoccuiickas mpoBepoyHast
pabota

30

OO01as XapakTeprUCTUKa a30TCOAEPIKALINX
OpraHUYECKUX coennHeHui / Beepoccuiickas
poBepouHasi paboTa

31

AMWHBI: METHJIAMHUH U aHWJINH

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHUYECKUEe COeIMHEHHS, UX OMOIOTHYECKOe
3HaueHue. [lentuapl. benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

33

OcHOBHbBIC TOHATUS XUMUN
BBICOKOMOJICKYIIAPHBIX COCAUHEHUI

34

OcHoBHBIC METOJbI CHHTEC3a




BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[Inactmaccel, KaydyKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 3

11 KJIACC

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoubHbie

Bcero
padoThI

IIpakTHYeckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBartejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUryparus aToMoB

[Tepuonnueckuii 3akoH u [lepunoandeckas
cHCTEMa XMMHUYECKHX 3jieMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM Teopuen
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX JIEMEHTOB M UX COCTUHEHHH I10
rpyIIaM U rnepuojaM. 3HauYeHUe
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOoB JI.11. MeHaeneeBa B
pPa3BUTUHU HAYKU

CTpOGHI/Ie BelleCTBAa. XMMHYECKas CBA3b, eé
BHbI; MCXaHHU3MBbI 06p3.30BaHI/I$I KOBaJICHTHOM
CBA3H. BO,Z[OpOI[HaSI CBA3b

BanentHOCTS. 9J'IeKTp00TpI/II_IaTCJIBHOCTB.
Crernenb OKUCIICHUS. BemectBa MOJICKYJIAPHOTO
1 HCMOJICKYIISIPHOTO CTPOCHU




[TonsTue o gucnepcHeIx cucteMax. ICTUHHBIE U
KOJUIOMJIHBIE pacTBOPBL. MaccoBas 1os
BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HoMEHKIaTypa
HEOpraHWYeCKuX coeanHeHui. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JINYHbBIX
KJIaCcCOB

Knaccudukanus XuMuyecKkux peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE

10

[Tpaktuueckas padorta Ne 1. «Bnusaue
pa3auyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaxkum»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue o
BOJIOpPOJHOM Moka3atesne (PH) pactBopa.
Peakiun nonHoro oomena. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENbHO-BOCCTAHOBUTENBHBIEC PEAKIIH.
[TonsiTre 006 21EKTPOIM3€E PACILUIABOB U
pPacTBOpOB coJieit

13

KonTponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertamisl, ux nojoxenue B [leproauueckoi
cHCTEMe XMMHUYECKHX 37eMenToB /1. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB.
O6mue ¢puznyeckue CBOMCTBa METAIIOB




15

CrinaBel METALIOB. DJIEKTPOXUMUYECKUH P
HaIIpsKEHUH METaJUIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHUIIIUX METAIJIOB
(HaTpUii, KNI, KaJIbIMN, MATHAN, aTFOMUHUAN )
U UX COeIUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeIUHEHUN

18

XnMHYecKre CBOMCTBA ITMHKA, JKeJle3a U UX
COoeqUHEHUN

19

[IpaxTueckas padota Ne 2. "Pemienue
HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
«Mertamis»"

20

Hewmeramnsl, ux nonoxxenue B [lepuoanueckoi
CHCTEME XMMHUYECKHUX 3jieMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cepsl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TaJIOTEHOB, CEPhI M X
COEIUHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHUN

24

XUMUYECKUE CBOMCTBA yIiIepoia, KPEMHHUS U UX
COEOUHEHUN

25

[IpumeHeHne BaXXHEUIIINX HEMETAIOB U UX
COEeIMHEHUN

26

O00011IeHNE U CUCTEMATU3ALIMS 3HAHUHN I10 TEME
«Hemetambry. Berarcinenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIH U TEPMOXHUMHUECKHUEC




pacyéThl

[Ipaktuyeckas pabora Ne 3. «Pemenune

27 | BKCTIEpUMEHTAJIFHBIX 3a/1a4 10 TEME 1
"HemeTamnsl"y

08 KonTpomnsHas padora o Temam «MeTaiuib» | 1
«Hemertamb»

29 Heopranudeckne u opraHMuecKue KUCIOTHI. 1
Heopranudeckne u opraHndecKrie OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U OPTaHNISCKUC

30 coequHenus. I'eHeTnueckas CBsI3b 1
HEOPraHWYECKUX M OPraHUICCKUX BEIICCTB
Poyp xuMuu B 00eCIieueHIH YKOJIOTHYECKOH,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHH MEIUITHHBI
[IpencraBnenust 06 0OMMX HAYYHBIX TPUHIIATIAX

32 | IPOMBIIIICHHOTO MOJYYeHHUST BaXKHEUIIINX 1
BEIIECTB

33 | YenoBek B MUPE BEIIECTB M MAaTEPUATIOB

34 XUMHS U 3J0pPOBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

ChopmupoBaHHOCTE  MPEACTABICHUH O  XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJM XUMHH B TIO3HAHWUU SIBICHHM
NpUpoJbl, B (POPMUPOBAHUM MBIIUICHUS W KYJAbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOW I PEIICHHS MPAKTHUYECKUX
3aa4 M HKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/0pPOBBIO M

MPUPOTHON cpeae

1.2

Bnanenue CHUCTEMOU XUMHUYECKUX 3HaHH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIAraloIre TIOHSTHS (Moutexymna, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIFHOCTh, CTETICHh OKHCJICHHS, XUMHYECKash CBs3b, MOJb,
MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIIEpOIHBIA CKeNeT, (yHKIMOHAIbHAas
Tpynna, paiukal, HW30MepUs, H30Mepbl, TOMOJIOTHYECKHH psAll, TOMOJIOTH,
yIJ€BOJOPOIbl, KHUCIOPOJI- U a30TCOJEpKallie COEOUHEHHs, OUOJIOTHUYECKU
aKTUBHBIC BemIecTBa (YrJ€BOJBI, IJKUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIECKYJISPHBIE COEOUHEHMs); TEOPUU U 3aKOHBI
(Teopuss XMMHYECKOTO CTpoeHus opraHudeckux BemectB A.M. Bbytineposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH, (PAKTOJIOTUYECKUE CBEACHHUS O
CBOMCTBaX, COCTaBe, MOJYYEHHH U OE30MaCHOM HCIIOJIb30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX U OPraHUYECKUX BEHIECTB B OBITY M  MPaKTHUYECKOU

JACATCIIbHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCTh yMEHUN BBISIBIISITH XapaKTEepHbIE NPU3HAKU TOHSATHH,
yCTaHABIUBATh UX B3aHMMOCBSI3b, HCIOIb30BaTh COOTBETCTBYIOIINE MOHSITHS MPU

OIIMCAHUHU COCTaBa, CTPOCHUA U npeBpameHHﬁ OPraHu4YCCKuX COCJIMHEHU I

1.4

cOpMUPOBAHHOCTh YMEHUW HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
¢bopMyn OpraHMYecKMX BEHIECTB M YPaBHEHHH XUMHUYECKHX PEaKIIHii,
M3rOTaBIMBATh MOJEIU MOJEKYJ OpPraHMYeCKUX BELIECTB AJI1 WILTIOCTPALUUA MX

XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUSA

1.5

ChopmupoBaHHOCTh YMEHHH YCTaHABIMBATh MPUHAMAIEIKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTaBY U CTPOEHUIO K OIMpPENeIEHHOMY KIIAccy
(rpynme)  coeawHeHuii  (YIIIE€BOJAOPOJIBI, KHUCIOPOJI M a30TCOJEpKallne

COCAMHCHUA, BBICOKOMOJICKYJISAPHBIC COCI[I/IHCHI/ISI), JaBaTb MM Ha3BaHUA II0




cucrematrueckoit Homenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUS ONPEICNATH BHJABI XHUMHYECKOH CBS3M B

OpPraHUYECKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbBIE)

1.6

ChopmupoBaHHOCTE yMEHUSI TPUMEHATH: TIOJOKEHUS TEOPHH CTPOCHHS
oprannyeckux Bemects A.M. byriepoBa mis 00bsiCHEHHs] 3aBUCUMOCTH CBOWCTB

BCIICCTB OT UX COCTaBa U CTPOCHUA; 3aKOH COXpaHCHHUA MAaCChl BCUICCTB

VYraeBomopoasl. Kucnopoacoaepxkame W a30TCOICPKAIIME OPraHUYECKUE

COEIMHEHUS. BBICOKOMOJIEKYIISIDHBIE COSAMHEHUS

2.1

ChopMUpOBaHHOCTh YMEHHUI TNPUBOJUTH TPUBUAIBHBIE HA3BaHUS OTACIBHBIX
OpraHMYECKHUX BEUIECTB (ITWJIEH, TMPOIMWJIEH, AaleTUJIeH, ATHJICHIJIUKOJIb,
IuLepuH, QeHon, Qopmanbaerua, ameTaableruj, MypaBbUHAs KHUCIOTA,
YKCyCHasl KHCJIOTa, OJICMHOBAs KHCJIOTa, CTE€ApUHOBAs KHUCJIOTA, TJIIOKO3a,

dbpykTO3a, Kpaxmall, eJUTF0I03a, TITUIIH)

2.2

ChopmMupoBaHHOCTh YMEHUH XapaKTepPU30BaTh COCTAB, CTPOCHHUE, (DU3HUECKUE U
XUMHUYCCKHUEC CBOI\/’ICTBa THUIINYHBIX HpeHCTaBHTeHeﬁ pa3.]'H/I‘-IHBIX KJIaCCOB
OpPraHWYECKUX BEIIeCTB (METaH, TaH, STUJICH, NPOIWIICH, alleTUJICH, OyTaJHeH-
1,3, metmnOyranuen-1,3, 6eH3071, METAHOJ, ATAHOJ, dTUJICHTJIMKOJIb, TIUIEPHH,
(i)eHOJ'I, all€TaJabACT U/, MypaBBI/IHaSI nu YKCYCHaSI KHUCJIIOTHI, TJIFOKO3a, KanMaJ'I,

LEJUTI0NI03a, AMUHOYKCYCHAs KUCIIOTA)

2.3

ChopmMupoBaHHOCTh YMEHHS WJUTIOCTPUPOBATH T'€HETHYECKYIO CBSI3b MEXKIY
TUMIUYHBIMU TIPEJCTABUTENSIMU PA3JIMYHBIX KIJIACCOB OPraHMYeCKUX BEIECTB

YPaBHCHHUAMHU COOTBETCTBYIOIIHMX XWMHYCCKUX peaKunﬁ C HCIIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYIT

2.4

ChopMUPOBaHHOCTh YMEHHSI XapaKTePHU30BaTh HCTOYHUKHU YIIIEBOIAOPOIHOTO
CeIpbsi  (He(pTh, TPHUPOTHBIM Ta3, Yroijib), CHOCOOBI HX TMeEepepabOTKH H

PAKTHYECKOE MPUMEHEHUE MPOAYKTOB IepepaboTKu

XUMHUA U XKU3HB. PacuéThl

3.1

ChopmupoBaHHOCTh YMEHHI BJIaIeTh CUCTEMOW 3HAHHMM 00 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHMSI, WCIOJBb3yeMbIX B XHMHUU TPU H3YYCHUU BEIIECTB H
XUMHYECKUX SIBJICHU (mabnronenue, U3MepeHue, AKCIEPUMEHT,
MOJIETTUPOBAHUE), UCIIOJIB30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS Ui MPUHITHS
peleHrui B KOHKPETHBIX dKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM

3.2

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I C06J'II-O,I[3.TB ImpaBujia TOJIb30BAHU XUMHYECKOM
HOCYI[Oﬁ n J'Ia60paTOpHI>IM 060py,HOBaHI/IeM, a TaK¥XKC IIpaBHJIa 06paIJ_IeHI/I$I C
BCIICCTBAMHU B COOTBETCTBUH C MHCTPYKIHUAMU I10 BBIIIOJIHCHHUIO J'Ia60paTOpHI>IX

XUMHUYCCKHX OIIBITOB

3.3

C(I)OpMI/IpOBaHHO CTb yMCHI/II\/'I [JIaHUPOBATb W BBIINIOJIHATH XUMHYECKUMN




9KCIEPUMEHT (NpEeBpallleHUus] OpPraHMYeCKUX BEIECTB IpU HarpeBaHuH,
[IOJy4eHUE OTUICHA M M3Y4YCHHME €ro CBOWCTB, KAYECTBEHHBIC PpPEAKLUU
OpraHMYECKUX BEIIECTB, JEHATypauus OEIKOB IpU HarpeBaHUM, LIBETHBIE
peaknuu OETKOB) B COOTBETCTBHM C IpaBHJIAMH TEXHUKM O€30MACHOCTH MpPHU
oOpamieHny ¢ BeUIeCTBaMU M J1a0OpPaTOpHBIM O0OPYIOBAaHHEM; IPEICTABISATH
pe3yabTaThl XUMHYECKOTO OJKCIepUMEeHTa B (QOpMe 3amucu ypaBHEHHH
COOTBETCTBYIOILIUX peakuuid u (GOpMyaupoBaTh BBIBOJBI Ha OCHOBE JTHX

pe3yJbTaToB

3.4

ChopmupoBaHHOCTE YMEHUH MPOBOJUTH BBIYHCICHHUS 10 XUMHUYECCKHM
ypaBHEHUsIM (Macchl, 00BEMA, KOJMYECTBA UCXOJHOTO BEIIECTBA WM IMPOIYKTA
peakiuy TO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO W3 HMCXOIHBIX

BEILECTB WJIN IPOAYKTOB PEAKIIIH)

3.5

CpopMHUpPOBAHHOCTP YMEHUH  KPUTHUECKH aHAIM3UPOBATh  XHUMHUYECKYIO
nH(popMalHIo, TMOJyYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM

nHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

CdopmMHupoBaHHOCTH yMEHUH co0JIr0/1aTh npaBuia 9KOJIOTUYECKH
1e7ecoo0pa3HoOTO TOBEJEHUS B OBITY W TPYIOBOW JEATEILHOCTH B IENSIX
COXPAaHEHHUsS CBOETO 3JI0POBbSI M OKPYXKAIOIICH MPHUPOJIHON Cpebl, 0CO3HABATH
OTIaCHOCTh BO3JICHCTBUS Ha KUBBIC OPTaHU3MBI OMNPEACIEHHBIX OPTaHMYECKHX
BEIIECTB, MOHMMas cwMmbica mokasarens [IJIK (mpemensHO — momycTHMOi
KOHIICHTPAIIUM), TOSICHATH HAa TMpUMEpax CHOCOObl  YMEHBINIEHUS |

MpeIOTBPAILEHHUS X BPEIHOTO BO3ACUCTBUSI HA OPraHU3M UeIoBeKa

11 KIJACC

Kox
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemMble nMpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01mero o0pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

Bnagenue CHCTEMOM XUMHYCCKHX 3HaHPII>i, KOTOpas BKJIFOYACT:
OCHOBOIIOJIararomuyec  IIOHATHA (XI/IMI/I“IGCKI/II‘/’I QJICMCHT, aroOM, OJICKTPOHHAasA
000J10UKa aroma, S-, p-, d'3J'IeKTp0HHBIe Op6I/ITaJ'II/I aTOMOB, HOH, MOIJICKYIJIA,
BAJICHTHOCTD, 3JICKTPOOTPHUIATCIIBHOCTDL, CTCIICHL OKHCIICHUS, XUMHUYCCKAs CB3b,
MOJIb, MOJIApHasA Macca, MOJ'IHpHLIfI O6’LéM, KpUCTAJUINYICCKaA peméTKa, THIIBI
XUMHNYCCKUX peaKI_[I/Iﬁ (OKI/ICJ'II/ITCJ'ILHO'BOCCTaHOBI/ITeJ'IBHBIe, 9K30- u
OHAOTCPMHUYCCKUC, peaKkuu HMOHHOTI'O O6MeHa), pacTBop, SJICKTPOJINTEI,
HEOJICKTPOJIUTLI, SJICKTPOJIUTHUYCCKAAd JUCCONHUALUA, OKUCINUTECIIb, BOCCTAHOBUTCIIb,

CKOPOCTH XUMHYECKOMN peakuru, XUMHUYCCKOC paBHOBCCI/IC); TCOPUN N 3aKOHBI




(Teopust  anekTposuTHUYecKoM auccormanuu, Ilepmoanueckuit 3axkon JI.U.
MenzeneeBa, 3aKOH COXPaHEHUSI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK
XUMHH, (DAKTOIOTUYECKHE CBEIEHHS O CBOWCTBAX, COCTaBe, MOJIYYCHUU W
0€30I1aCHOM HCIOJB30BAHUN BAXHEHUITNX HEOPTaHUYECKUX BEIIECTB B OBITY U

HpaKTPI‘{CCKOfI ACATCIBHOCTH 4YCJIOBCKA

1.2

ChopMUpOBaHHOCTh YMEHUH BBIABISTH XapaKTepHBIC MPU3HAKA U B3aUMOCBSI3b
W3Y4YCHHBIX IOHATUHM, NPHUMEHATh COOTBETCTBYIOILME IIOHATUSA IIPU OIUCAHUU
CTPOCHMS U CBOWCTB HEOPraHMYECKUX BELIECTB M MX IPEBPALICHUM; BBISABIIATH
B3aUMOCBS3b XUMHYECKHX 3HAHUU C IMOHATHAMM W IPEACTABICHUSAMHU JIPYTHX

€CTCCTBCHHOHAYYHBIX IPCAMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMM MCTOAAMHW HAYYHOI'O IMO3HAHHA BCHICCTB MU XUMHUUYCCKHUX

sIBJICHUH (HaOI0/IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOICIIMPOBAHNE)

1.4

CpopMHUpPOBAHHOCTh YMEHUW OMPEIEIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKUX AJIEMEHTOB B COCIMHEHHUAX PAa3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJEHTHAs, MOHHASI, METAJUTMYECKas, BOJIOPOIHASI) B COCTMHEHHSIX, THIT
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJEKYJIspHAas,

WOHHAs1, METaJUTHIecKasi)

1.5

ChopmMupoBaHHOCTh YMEHHI OMpPENENATh XapaKTep Cpelibl B BOJHBIX pacTBOpax

HCOPraHn4CeCKuXx COGI[I/IHGHI/Iﬁ

1.6

ChopMUpOBaHHOCTh yMEHHS KIaCCH(MHUIMPOBATH XUMHUYECKHE PEAKIUU 10
pa3IMYHBIM TPU3HAKaM (YUCITy W COCTaBY PEarupylolIuX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTETICHEW OKHCIICHHS SJIEMEHTOB, OOpaTUMOCTH

PEaKIfy, yIacTHIO KaTajan3aTopa)

1.7

ChopmupoBaHHOCTh YMEHUI COCTABIIATH YPAaBHEHUS PEAKIUil pa3IMYHbIX THIIOB,
MOJIHBIE W COKpauléHHbIE YypaBHEHHS peakluuili HOHHOTO OOMEHa, YYUThIBas

YCIIOBHA, ITPHU KOTOPBIX 3TH PEAKINU UAYT 10 KOHIIA

1.8

ChopmupoBaHHOCTH ~ yMEHUH  NIPOBOAUTH  pEAKUWH,  MOIATBEPKAAIOIINE
Ka4yeCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABATh
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX

BCIICCTB

1.9

ChopmupoBaHHOCTH ~ YMEHHH  pacKpbhlBaThb  CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIINIl MOCPECTBOM COCTABIIECHUS JIEKTPOHHOrO OayaHca

ITUX PEaKLUN

1.10

ChopmupoBaHHOCTh yMEHUU OOBSACHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKOMN

pCaKkiuun OT PA3JIMIHBIX (l)aKTOPOB

1.11

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OOBSCHSITH XapakTep CMCHICHUSA XUMHUYCCKOT'O

PAaBHOBECHA B 3aBUCUMOCTH OT BHCIIHETO BO3ACHCTBUSA (HpI/IHLII/IH Jle H_[aTCJ'H:C)

O6H.Iaﬁ 1 HCOPraHUYCCKasA XUMHA




2.1

CdhopmupoBanHOCTh YMEHUH packpbiBaTh cMbich [lepuoamueckoro 3akona .M.
MenzeneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONTYI0, 00BSICHUTEIBHYIO U

MPOrHOCTHYECKYIO (DYHKIIUU

2.2

ChopMUpOBaHHOCTh YMEHHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB
XMMHMUYECKUX 1eMeHTOB 1—4 mepuonoB Ilepuoauueckoil cucTeMbl XUMHUYECKUX
anemenToB J[.M. MenneneeBa, HMCHONB3ys TMOHATUS «S-, P-, 0-dJIEKTPOHHBIC
Op6I/ITaJII/I)), «QHCPIreTUICCKUC YPOBHU, OOBSICHATD 3aKOHOMCPHOCTU HM3MCHCHHA
CBOMCTB XMMHYECKHX DJIEMECHTOB M HX COeI[I/IHeHI/Iﬁ o mnepuoaamM M rpymniam

[Iepunoanueckoil cucremsl xXumMu4eckux anemeHToB [1.1. Menneneena

2.3

CpopMHUPOBAHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKUE
CBOWCTBA HEOPraHWYECKUX BEHIECTB PA3JIMYHBIX KJIACCOB, TOJTBEPKIAThH
CYIIIECTBOBAaHUE TEHETUYECKOW CBSI3M MEXKIY HEOPraHWYECKUMHU BEIIECTBAMU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBECTCTBYIOIINX XUMHWYCCKUX pCaKIII/H\/JI

24

ChopmupoBaHHOCTh YMEHUHN YyCTaHABIMBATh MPUHAIEKHOCTh HEOPTraHUYECKUX
BEIIECTB IO HMX COCTaBy K ONpENeNEHHOMY Kiaccy (Tpymnmne) COeIuHEHHH
(mpocThle BellecTBa — METAJUIbl U HEMETAIlIbl, OKCHbl, OCHOBAHMS, KHCIOTHI,

am(oTepHble TUAPOKCHUIBI, COJIN)

2.5

ChopMHpPOBAHHOCT, YMEHUW HCIOJIB30BaTh XUMUYECKYID CHMBOJHUKY JUISI
coctaBiieHUs: (OpMYT BEIIECTB W  YpaBHCHHWH XUMHUYECKHUX  PEaKIHi,
cuctemarnueckyto HomeHkIaTypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTACITBHBIX
HEOPraHWYeCKUX BEIIECTB (YrapHbI Ta3, YIJICKUCIBIA Tra3, aMMHAaK, TamiéHas

W3BECTb, HETaléHas U3BECTh, MUTHEBAsI COAA, TUPUT U JIPYTHE)

2.6

CdopMHUpOBaHHOCTH YMEHHI XapaKTEPU30BaTh (OMUCHIBATH) OOINE XUMUYCCKHE
CBOWMCTBA HEOPraHWYECKMX BEIICCTB PAa3IMYHBIX KIACCOB, TOJTBEPKIAThH
CYIIECTBOBAaHHE T'€HETUYECKON CBS3M MEXIy HEOPraHMYECKHMMH BEIIECTBAMHU C

ITIOMOIIIBIO ypaBHeHI/If/'I COOTBETCTBYHOIIMX XUMHYCCKUX peaKuHﬁ

2.7

ChopMUpOBaHHOCT yYMEHMH IUIAHUPOBATH U BBINOJHATh ~ XUMHUYECKUH
9KCIEPUMEHT (pa3jioKeHUe MEpOKCHIa BOJOPOAA B MPUCYTCTBUM KaTalIHU3aTopa,
ONpe/ielieHue CpeAbl PAaCTBOPOB BEIIECTB C IOMOUIbIO YHMBEPCAJIBHOTO
MH/IMKaTOpa, BIMSHUE PA3IMUHbIX ()AKTOPOB HAa CKOPOCTh XMMHMUYECKOW peakuH,
peakuuu MOHHOTO OOMEHa, KayeCTBEHHbIE peaklUM Ha cyiabdar-, kapOoHAT- U
XJIOpU/I-aHHOHBI, Ha KaTHOH aMMOHHUS, PELICHHWE SKCIEPUMEHTAIbHBIX 33/a4 IO
TemaMm «Metamasl» U «HeMmeranasl») B COOTBETCTBUM C NPAaBUIAMU TEXHUKH
0€30I1aCHOCTH MPH OOpaIlIeHUH C BEeleCTBaMH U JJa0OpaTOPHBIM 000PYAOBAaHUEM;
OpPEACTaBIATh Pe3ylbTaThl XHMUYECKOTO JKCIepUMEHTa B (OpMe 3alucH
YpaBHEHHUH COOTBETCTBYIOIIUX PeaKIMi U (HOpMYIHpPOBaATh BBIBOJIBI HA OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTE YMEHHMI COONIOAATh MpaBUia TOIB30BAHUS XUMHYECKON

HOCYI[Oﬁ n J'Ia60paTOpHBIM 060pyI[0BaHI/IeM, a TaKXC IIpaBHJIa 06paIJ_ICHI/I$I C




BCIICCTBAMHU B COOTBETCTBUU C MHCTPYKIHUAMHU I10 BBIIIOJIHCHHUIO HaGOpaTOpHBIX

XUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH YMEHHI XapaKTEepHU30BaTh XUMHUECKUE MPOIIECCHI, JICKAIIHUE
B OCHOBE IMPOMBIIIICHHOTO TMOJIy4EeHUSI CEPHOW KHCIOTHI, aMMHaKa, a TaKXKe
cOPMHUPOBAHHOCTh TPEICTaBICHUI 00 OOIMMX HAyYyHBIX MPUHIMIAX U

OKOJIOTHYCCKHX Hp06neMax XUMHUYCCKOTO IMMPONU3BOACTBA

XUMHS U KU3Hb. PacuéTel

3.1

ChopMupoBaHHOCTE  TPEICTABICHHA O  XUMHUYECKOW  COCTABIISIOIICH
€CTECTBCHHOHAYYHOUW KapTUHBI MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUU
Npuposibl, B (HOPMUPOBAHUU MBIIUICHUS U  KYJbTYpbl JUYHOCTH, €€
(YHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOJUMOW [UIsl PEIICHHS MPaKTUYECKUX
3alad M D3KOJOTMYEeCKHM OOOCHOBAHHOTO OTHOUIEHHMSI K CBOEMY 3J0POBBIO U

MPUPOTHON cpeae

3.2

CpopMHpPOBAHHOCTP YMEHHH  KPUTHYECKH  aHAIM3WPOBATh  XUMHYECKYIO
nHpopMalKo, TOJYyYaeMyI0 M3 pa3HbIX HCTOYHHMKOB (CpeicTBa MacCOBOM

KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTH YMEHHI co0JIr0/1aTh MpaBmIa 3KOJIOTUYECKH
1enecooOpazHoro moBeneHUsT B OBITY U TPYJOBOW JEATENBHOCTH B LEJSAX

COXPAHEHHUS CBOETO 37J0POBbS U OKPYKAIOIIEH TPUPOTHON CPEIIbI

3.4

Oco3HaBaTh OMACHOCTh BO3JEUCTBUS Ha >KHBBIE OpPraHU3Mbl OMNpPEIEIEHHBIX
BeIeCcTB, MOHMMas cMbIca mokazarens [IJIK, moscHaTh Ha mpumepax crocoOb!
YMEHbILIEHUST M TPEJOTBPAIICHUS HMX BPEIHOTO BO3JEHUCTBUSA HAa OPraHU3M

YCI0BCKa

3.5

ChopmupoBaHHOCTH yMEHUN MPOBOAUTH BBIYMCIEHUS C HCIHOJb30BAHUEM
MOHSITHUSI «MacCOBasi JI0Ji BEIIECTBA B PacTBOpE», OObEMHBIX OTHOILIEHUH Tra3oB
IpU XUMHYECKUX PEaKIHUsIX, MACcChl BELIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMUECTBY BEILIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B pEaKIIHH
BEIIECTB, TEIUIOBOTO 3(PpdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl

BCHICCTB, IPECBpAIlICHUA U COXPAaHCHUA OHCPIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4eCKON XUMHUHU

11

[Ipeamer opraHu4ecKko XMMHH: €€ BOSHMKHOBEHHE, Pa3BUTHE W 3HAYEHUE B IIOIYYCHUH
HOBBIX BEILECTB M MaTepuanoB. Teopus CTPOEHUS OPraHUYECKUX CoeauHeHHl A.M.

bytneposa, €€ OCHOBHBIE TIOJIOKEHHUS

1.2

CtpykrypHble (GOpPMYJIBl OPraHUYECKHX BeEHIECTB. ['omousiorus, m3omepus. XuUMHUYECKas
CBSI3b B OPraHUYECKUX COCIMHEHUAX — OJUHAPHBIE W KpaTHble CBs3U. [IpeacraBinenue o

KJIacCU(PUKAIUA OPraHMYECKUX BEIIECTB

1.3

Homenknatypa opranuyeckux COeIUHEHHH (cucTeMaTHdecKasl) M TpUBHAJIbHbIE Ha3BaHUs

Ba)KHEUIIIMX MPEACTABUTENCH KIIACCOB OPraHUYECKUX BEILIECTB

YreBosopo sl

2.1

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psAx. MeTaH W 3TaH — MpOCTEHIINe
MPEJCTaBUTENIN AJKAHOB: (PU3MUECKHE M XUMHUYECKUE CBOMCTBA (pEakLUU 3aMeIleHUs U

TOpeHus ), HaX0XkKAeHHUE B IPUPO/JIE, MTOTyYEeHNE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAL. DTWICH W MPONWIEH — MPOCTEUIINE
MPEICTaBUTENN AIKEHOB: (PU3MYeCKHe M XUMHYECKHE CBOMCTBA (peaklUUU THIPUPOBAHMS,

raJIOreHUPOBAHMUS, THIPATALlUU, OKHCIICHUS U TIOJMMEPHU3alIUN), TOTy4eHNE U IPUMEHEHUE

2.3

Ankamuenbl: OyramueH-1,3 uw metwiOyranueH-1,3: cTpoeHHE, Ba)KHEHUIIME XHUMHUYECKUE

cBO¥CTBa (peakuus noauMmepusanun). [lomydeHre cCHHTETHYECKOTO KaydyKa U Pe3HHbI

2.4

ANKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psan. AleTuieH —
MPOCTEHIINI TMPEeICTaBUTEIb aJKWHOB: COCTaB, CTPOEHHE, (U3MYECKUE U XUMHUYECKHE
CBOMCTBa (peakiuu THAPUPOBAHUS, TaIOTEHUPOBAHUS, THIPATALIUY, TOPEHHUSI), TIOTy4YEeHUE

" IIPUMCHCHUC

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKUE M XHMHUYECKHME CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS U HUTPOBAHUSA), TOJYYCHHUE U MpUMEHeHHe. Tolyol: COCTaB, CTPOCHUE,
¢buznueckne W XUMHUYECKHME CBOICTBa (peakiuy TrajJOreHHpPOBAaHUS W HUTPOBAHMUS),
MOJy4YeHUE M MpPUMEHEHHEe. TOKCHUYHOCTh apeHoB. ['eHeTHueckass CBS3b MEXIY

YrJII€eBOAOPOJdaMH, IIPUHAJICIKAIMUMHU K PA3JIMYHBIM KJIaCCaM

2.6

[IpupoiHBIE UCTOYHUKH YIriIeBOAOPoAoB. IIpupoaHblil ra3 u momyTHele He(TAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH He(TH: NEperoHkKa, KPEeKUHT
(TepMHueCKUM, KaTamuTHyeckuif), mnuponus. IIpoaykTel mnepepaboTku HePTH, HUX
IpPUMEHEHHE B MPOMBIIICHHOCTH M B ObITy. KaMeHHBI Yroiab M HPOAYKTHl €ro

nepepadoTKu




Kucnopocoaepxaiye opraHu4ecKue CoCIMHCHHS

3.1

[IpenenpHBIE OJHOATOMHBIC CHHUPTHL.. METaHONT M OSTaHON: CTpOeHHE, (U3MYecKue u
XUMHUYECKHUE CBOMCTBA (peakiuu C aKTUBHBIMM METaJlIaMH, TaJOre€HOBOIOPOIaMH,
ropeHue), npumeHeHue. BomopoaHbie CBs3M MEXAY MOJEKylIaMHu crnuprtoB. [lelicTBue
METaHOJIa U 3TAaHOJIa HA OPraHu3M 4ejoBeKa. MHOTOaTOMHBIE COUPTHL. DTUJICHTIUKOIb U
TJIMIEPUH: CTpOeHUe, (HU3MYecKkne M XMMHUYECKHE CBOWCTBA (B3aUMOJCIHCTBHE CO
IIEJIOYHBIMU METaJUIAMH, KAUeCTBEHHAsl PEaKIIMs HAa MHOTOATOMHBIE CIUPTHI). [leficTBrue Ha

OpraHus3M 4YCJIOBCKaA. HpI/IMeHeHI/IC rmmaepuHa U 9TUJIICHTIIMKOJIA

3.2

@DeHoII: CTpOeHHE MOJICKYIbI, (PU3HUYecKre 1 XUMUYECKUE CBOMCTBA. TOKCHYHOCTH (heHOa.

[Ipumenenue denona

3.3

Anprerunpl U KeToHbl. DopMaibAeruj, aueTanblIeruja: CTpoeHue, (Qusnueckue u
XMMHMUYECKHE CBOWCTBA (pEeaKklMM OKHCIEHUS U BOCCTAHOBJICHMSI, KAUECTBEHHbIE peaKlnn),

IMOJIYYCHHUEC U MPUMCHCHUC

3.4

O,Z[HOOCHOBHI)IG MMpEaACIbHBIC Kap6OHOBLIe KHCJIOTHI. MypaBI)I/IHaSI U YKCYCHas KHCJIOTHI:
cTpoeHue, ¢puU3nYeckrue U XUMHYECKHEe CBOICTBa (CBOWCTBa, oOIIMe s Kjlacca KHUCIOT,
peakmus 3Tepudukaum), noirydeHue u npumenenne. CteapuHoBas U OJIEMHOBAS KUCIIOTHI
KakK IpeACTaBUTCIIM BBICHINX Kap6OHOBI)IX KHCI0T. MBIJIa KaK COJH BBICIINX Kap6OHOBBIX

KHCJIOT, NX MOIOIIee JIeHCTBHE

3.5

CrnosxxHble 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MIpOaN3 CIOXKHBIX A(PHUPOB.

Kupsl. 'maponus xupos. [IpuMenenue xupoB. buosorudeckas pojb KUPOB

3.6

VYrieBoapl: cocTaB, KiaccupuKanus yrieBoJaoB (MOHO-, - M MOJUcaxapuipl). [ moko3a —
MPOCTEHIIMIA ~ MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHSI MOJICKYNbI, (U3UYECKUE U
XUMHUYECKHEe CBOMCTBA (B3ammoericTBue ¢ ruapokcuaom meau(ll), okucienne ammuadyHpIM
pactBopoMm okcuma cepebpa(l), BoccTaHOBIEHUE, OpPOKEHHE TJIFOKO3bl), HAXOXKJICHUE B
npupoje, INpUMEHeHHne, Ouosorudeckass posib. dotocunTte3. Dpykro3a Kak H30MEp
TIIIOKO3bl. KpaxMan u 1esunoso3a Kak NpUpoiHbie mosmMepbl. CTpoeHue Kpaxmaia |
HeJUTI0NI03bl. DU3HYECKHEe M XMMUYECKHE CBOMCTBAa Kpaxmaia (THApOJIN3, KauyeCTBEHHAs

peaKIus C UOJI0OM)

A30Tcozlep>1<aume OpPraHn4cCKUC COCAUMHCHUA

4.1

AMMHOKHCIOTBHI KaK aM(i)OTeprIe OPraHn4cCKuc COCANHCHUA. duznyeckue M XUMUYECKHUE
CBOMCTBA aMHUHOKHUCIIOT (Ha IMpUMEpe I‘J'II/II_II/IHa). buonornueckoe 3HaueHHE aMUHOKHUCIIOT.

IlenTuael

4.2

benku kak MMPpUPOAHBIC BBICOKOMOJICKYIIAPHBIC COCAMHCHUS. HepBI/I‘-IHaSI, BTOpHUYHAasA H
TPETHUYHAA CTPYKTYpa OenkoB. XMMHUYECKHE CBOICTBa OEIKOB: ruapoJin3, ACHaTypalusd,

KauCCTBCHHLBIC PCAKIIUHN HA Oenku

BLICOKOMOJ'ICKy.]'I?IpHHC COCOAUMHCHUA

5.1

OCHOBHBIE TIOHATUS XHUMUH BBICOKOMOJICKYJIAPHBIX COCIUHECHMIL: MOHOMCp, HNOJUMED,

CTPYKTYPHOC 3BCHO, CTCIICHb MOJIMMEPpU3ALNU, CPCAHAA MOJICKYJIApHASA Macca. OcHOBHEIE




METOAbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II;’I - MoJIMMEpHU3alnsa nu

IIOJIMKOHACHCAIIUA

5.2

DKCHEepUMEHTAIbHBIE METOJbl M3y4YEHHUs BEUIECTB M WX MPEBPAIICHUI: 03HAKOMIICHHE C
oOpa3liaMy TPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC, KaydykoB. llomydenue

CUHTETUYECKOIO KaydyyKa U PE3UHBI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

TeopeTnyueckue OCHOBBI XUMUHU

11

XuMmudeckuit sneMeHT. AtoMm. Sapo aTtoMa, U30TOMBL. JJEKTPOHHAss 000J0YKa.
DHepreTUyYeckre YpOBHHU, IMOJYPOBHH. ATOMHBIE oOpOuTamu, S-, P-, d-3IE€MEHTHI.
Oco0eHHOCTH pacTpeielieHUs] dJIEKTPOHOB MO OpOUTasiM B aTOMax 3JIEMEHTOB TEPBBIX

YeThIPEX MEePUOA0B. DIEKTPOHHAsI KOH(UTYpaIus aTOMOB

1.2

[lepmognueckuit 3akoH u llepuogmyeckas cucremMa xumuyeckux osneMmeHTtoB JIU.
MenneneeBa. CBs3p mnepuoanyeckoro 3akoHa u Ilepuogudeckoil CUCTEMBI XMMHUYECKUX
anemeHToB JI.1. MenneneeBa ¢ COBpeMEHHON TEOPHUEN CTPOECHUS ATOMOB. 3aKOHOMEPHOCTH
WU3MEHEHMsI CBOWCTB XMMHYECKHUX JJIEMEHTOB U 0Opa3yeMbIX MMHU IPOCTBIX M CJIOKHBIX

BEIECTB MO0 TPyIIaM U nepuoaaM. 3HaueHue NepUoANYECKOro 3aK0OHa B Pa3BUTHU HAyKH

1.3

Ctpoenue BemecTBa. XHWMHUYECKass CBA3b. Buabl XUMHUYECKOW CBs3M (KOBaJCHTHAas
HETIOJISIpHAsT MW TOJIsIpHAs, HWOHHAs, MeTaumueckas). VOHBI: KaTMOHBI W aHHWOHHI.
Mexanusmbl 00pa3oBaHUsl KOBAJCHTHOM XHUMHUYECKOW CBs3M (OOMEHHBIM W JOHOPHO-

akienTopHeIi). BomopoaHas cBs3b

1.4

BanenTHOCTS. BJICKTpOOTpI/IHaTCJIBHOCTB. CreneHb OKHUCIICHUS

1.5

BemectBa MOJICKYJIAPHOTO W HEMOJICKYIISAPHOTO CTPOCHHA. 3aK0H ITOCTOSIHCTBA COCTaBa
BelecTBa. THIIBI KPHUCTATININYCCKUX peH_IéTOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KpPICTﬁJ'IJ'IH‘IGCKOfI peI_HéTKI/I. IlonsiTue o JAUCIICPCHBIX CUCTEMAX. HcTtuHHBIC U KOJIIOUIHEIE

PaCTBOPEI. MaccoBas 10 BElIeCTBA B pacTBOpC

1.6

Knaccn(bnxamm HCOPraHU4YCCKHUX COCJIMHEHUH. HOMCHKJIaTypa HCOPraHNYCCKHUX BCIICCTB

1.7

Xumuyeckas peakius. Knaccuukamuss XUMHUYECKUX peakludid B HEOPraHUYECKOW H
OpPraHMYEeCKOW XHWMHH. 3aKOH COXpPAHEHHsS MAacChl BEIIECTB, 3aKOH COXpPAaHEHUsS U

NpeBpalliCHUS SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTL pcCaKknuy, €€ 3aBUCHMOCTh OT Ppa3JINYHBbIX (I)aKTOpOB

1.9

O6paTI/IMLIe pCaKknuu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BIHUAIOIIUE Ha COCTOSHHUC

xumuyeckoro pasHosecus. [Ipunuun Jle Ilarense

1.10

aﬂeKTpOHI/ITI/IquKaH JUucconuanms. CunbHBIE W clTaOble SJICKTPOJINUTHI. Cpez(a BOJHBIX

PacTBOPOB BCUICCTB: KHUCJIasl, HeﬁTpaﬂLHaﬂ, menoyHas. Peakiyu HOHHOTO oOMeHa
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OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC pCakuuun

Heoprannueckas xumus

2.1

Hewmeramnsbl. [lonoxenue nemerawioB B [leproaudeckoil cucreMe XMMUYECKUX JIEMEHTOB
J.1. MenpneneeBa u 0cOOEHHOCTU CTpoeHUs aToMoB. Dusnyeckue CBOMCTBA HEMETAJIOB.

AmoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoia, cephl, hocdopa u yriaeposa)

2.2

XVWMHUYECKUE CBOMCTBAa BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a3oTa, (ocdopa,
yriepojga W KPEMHHS) M HX COCAUHEHHUH (OKCHIIOB, KHCJIOPOICOICPXKAIIUX KHUCIIOT,

BOJIOPOJHBIX coenuHennil). [I[puMeHenne BaXXHEHIIINX HEMETAUIOB U UX COCTMHEHUM

2.3

Mertaiel. [Tonoxenune metamioB B [lepuoandeckoi cucteMe XUMUYECKHUX 3eMeHToB .M.
MenneneeBa. OCOOEHHOCTH CTPOCHUSI AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmue
¢uznueckue cBoicTBa MeTawioB. CrulaBel  METaIOB.  DJIEKTPOXUMHYECKUH  psif

HaIpsHKEHUHA METaJUIOB

24

XUMHYECKHE CBOMCTBA BaXXHEWIIUX METAUIOB (HATpUM, Kajaui, KadblUid, MAarHui,
ATIOMUHHM, ITUHK, XpOM, JKelie30, Meb) U UX coenuHeHuil. OO0Ime crnocoosl MOJTydeHUs

MeTaioB. [I[puMeHeHre METaIIOB B OBITY M TEXHUKE

2.5

I'enermueckas CBA3b HCOPraHNn4YC€CKrUX BCUICCTB, MPUHAIJIC)KAIIUX K PA3JIMYHBIM KjIacCaM

XUMHS U KU3Hb

3.1

Ponp xumun B o0OecrieyeHUH SKOJOTHUECKOW, SHEPTeTUUECKOW M THUIIEBON 0€30MacHOCTH,
pa3BUTHU MeaUIMHBL. [lOHATHE O HAyYHBIX METOJaX IMO3HAHMS BEIIECTB M XUMHYECKUX

peakuui

3.2

[IpencraBienust 00 00X HAYYHBIX MPUHIUIAX MPOMBIIIEHHOTO MOJYYeHHs BaKHEHIIINX
BelecTB. UelloBek B MHUpe BEUIECTB M MaTEPUANIOB: Ba)KHEHIIINE CTPOUTENIbHbIE MaTepHAaIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKIIO0, KepaMUKa, MaTepHalbl ISl SIEKTPOHUKHY,

HaHOMAaTCpHrabl, OpraHM4CCKUEC U MUHEPATIbHBIC y,[[06peHI/I${

3.3

Xumus u 3J0pPOBEEC UYCJIOBCKA: IIpaBuUjla HCIIOJIB30BaHHA JICKAPCTBECHHBIX IIP€IIapaTosB,
IIpaBuJIa 0E€30IacHOr0 MCIOJb30BaHUS ImperaparoB OBITOBOM XHMHMHU B HOBCCI[HCBHOI‘/'I

KHU3HHU




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

Xumus, 10 xknace/ IN'abpuensia O.C., Octpoymon W.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
Xumus, 11 knacc/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Meroauyeckue peKOMEHAAIMU IO CUCTEME OIEHKH JIOCTHKCHHS
0o0y4JaromuUMHCs TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTpaMM HAYaJIbHOTO
00111eT0, OCHOBHOT'O U CpPeIHEero oOIiero o0pa3oBaHus — MUCbMO MUHHCTEPCTBA
npocsemieHus Poccuiickoit @enepannu ot 13.01.2023r. Ne03-49 «O nanpaBieHuu
METOANYECKUX PEKOMEH AN,

MGTOJII/I‘IGCKI/IG PCKOMCHAAIINHN 110 HNCITIOJIB30BAHHUIO III/I(I)pOBI)IX
00pa3oBaTeIbHBIX PECYpPCOB Ha YpOKax IO y4eOHBIM MpeIMeTaM — THUIIOBOU
KOMIUIEKT TokyMeHTOB (EqmHoe coneprxanue ob1iero oopa3oBaHus):

https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/

MGTO,ZII/IIIGCKI/IG I/IHTepaKTI/IBHBIe KGI;'ICBII CJIOKHBIC BOHpOCBI HpGHO,IIaBaHI/I}I
y4eOHBIX TTPEIMETOB:
https://edsoo.ru/metodicheskie kejsy/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://Mounypoxu.pd
https://www.qgosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38



https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/
https://edsoo.ru/metodicheskie_kejsy/
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

