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HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMUHM Ha YpOBHE CpeaHero oOmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obOpa3zoBanuu B Poccuiickoit ®eneparumy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHUS (peepaibHOM 00pa3oBaTeIbHON MPOTPaMMbI CPEeTHET0 OOIIEero
obpazoBanus (POII COO), mpencraBneHHbIx B DeaepaqbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangaptre COO, c¢ yuérom Konuenmmm mpernogaBaHusi y4eOHOTO TpeaMeTa «XUMHS» B
oOpa3oBaTenbHBIX  opraHmzanmsx  Poccuiickoit ~ Dexepanuu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3oBaTelbHBIE TPOTPAMMBI, M OCHOBHBIX TOJIOKEHUIH «CTpateruui pa3BUTHS BOCIUTAHUSA B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue Ilpasurenscta PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/IOB K pa3pabOTKe MPOrpaMMBbl 10 XWMHUH, K OINPENEIICHUI0 OOIIeH cTpaTeruu
o0Oy4eHHsl, BOCIIUTAHUSA W PA3BUTHUSI OOYUYAIOUIMXCS CPEICTBAMH YUEOHOTO TpeaMera «XUMHsD» IS
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBUIM KoHuenTyaibHble mnoioxenus ®rOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJied, COJep:KaHUs, pe3yJbTaToB OOy4eHHs U TpeOOBaHWH K YPOBHIO
MOJITOTOBKH BBIITYCKHHKOB.

Xumudeckoe o0pa3zoBaHue, MOTy4aeMOe BBIMYCKHUKaMH 0011e00pa30BaTebHON OpraHu3allvH,
ABIISICTCS HEOTHEMIIEMOW YacThl0 MX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPUIAIONIAM 3TarloM
peanu3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YpPOBHE KITIOYEBBIX IIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMs. IJTH IIEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
npUpOBl, (POPMUPOBAHKSI MHUPOBO33PEHUST W OOIIEH KYJIbTYphl YEJOBEKa, a TaKXKe IKOJOTHUECKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBI0 M TPHPOTHOW cpexne. Peammsyercss XMMHUYECKOe
oOpazoBaHue OOYYaIONIMXCSI HAa YpPOBHE CpemHero ooOmero oOpa3oBaHUs CpeACTBAMU Y4eOHOTO
npeamera «XUMHs», COJEpKaHHE M MOCTPOSHHE KOTOPOTO OTPEACICHBI B MPOTrpaMMe 10 XHUMHH C
yuéToM cnenu(UuKY HayKu XMMHHM, €€ 3HAuYeHUs B MO3HAHUU IPUPOABI U B MaTEpUAIbHOMN JKU3HU
oOmiecTBa, a Takke C y4éToM OOMmMX LeNed W NPUHLMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o01iero oopazoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyl poJib B COBPEMEHHOM
[UBWIM3AIIMM, B CO3JaHUM HOBOW 0a3bl MarepuajbHOW KynbTyphl. OHa BHOCHUT CBOW BKJIaa B
(GopMHUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHME LIEJIOCTHOIO IpPEACTaBJICHUS 00
OKpYKaroIlleM MUpPE KaK O €IUHCTBE IPUPOJIbI U UEeJIOBEKA, KOTOpoe (OpMHUPYETCsl B XUMUU Ha OCHOBE
IIOHMMaHMUSI BELIECTBEHHOIO COCTaBa OKPY)KAIOLIEIO0 MHUpPA, OCO3HAHUS B3aUMOCBS3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00JIaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYs C APYrUMH €CTECTBEHHBIMM HayKaMHU, XUMHS CTaja HEOThbEMJIEMOM
YaCThI0O MMPOBOM KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYAa M KU3HM KaXJIOTO 4JeHa
oOmectBa. CoBpeMeHHass XMMHs Kak HayKa CO3MJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTHH
HalpaBjeHa Ha pelIeHue INI00ANbHBIX MPOOJIEeM YCTOMUMBOIO Pa3BUTHS YEJIOBEYECTBA — ChIPHEBOIA,
SHEPreTUYECKO, MUILIEBOM, IKOIOTHUECKON OE30IaCHOCTH U OXPaHbl 310POBbSI.

B coorBerctBUM ¢ OOmMMM LEIIMM M HPUHLIUIAMHU CpelHEro ooOuero oOpazoBaHMs
cojgepxkanue npeamera «Xumus» (10-11 kmaccsl, 0a30BBI ypOBEHb H3Yy4YEHHs) OPHEHTHUPOBAHO
IIPEUMYIIECTBEHHO Ha OOIIEKYJbTYpHYIO HOJIrOTOBKY OOYyYaromuXcs, HEOOXOIUMYI0 UM AJs
BBIPAaOOTKH MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCIEIIHOIO BKJIKOYEHUS B JKHU3Hb COLIMYMA,
IPOJOJKEHHUs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTtaBnstomuMu mpeamera « XUMHsD SBISIOTCS 6a30Bble Kypchl — «Opranuyeckas XuMus»
«OO0mas 1 HeopraHuyeckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOIl HAayKH: CHCT€Ma 3HAHUM MO HEOPraHMYECKOM XMMMHU (C BKJIIOUYEHHEM 3HAHUH U3
oOmiel XMMUHU) U opraHudeckoi xumuu. PopMHpoBaHUE JAHHOW CHUCTEMBbl 3HAHUH NpPU U3YyYEHUU
npeaMera o0ecreynBaeT BO3MOYKHOCTh PAacCMOTPEHMsT BCEr0 MHOTo0Opa3usi BELIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa coaepkaHusi KypcoB — «Opranudeckas xumusi» U «OOmmas U HeopraHuyeckas
XUMUsD» cPOopMHpOBaHA B IMpOrpaMMe IO XMMHM Ha OCHOBE CHCTEMHOIO IMOJXO0Ja K H3YyYCHMIO
y4yeOHOTO Marepuaia U OOYCIOBJI€HAa HCTOpPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUHM Ha



ONPEAENEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypc€ OpPraHMYECKOW XUMHHM BELIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOW TEOPHM CTPOEHHUSI OPTAaHUYECKUX COCIUHEHUMN, a TAKXKE
Ha YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX MPEJICTABICHUN O CTpoeHUU BemiecTB. CBeneHus o0
M3Yy4aeMbIX B Kypce BEIIECTBAX JAOTCS B PA3BUTUU — OT YIJIEBOJAOPOIOB JO CJIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COCJIMHCHUU. B Kypce opraHmyeckoil XMMHUHU TOJy4aloT pa3BUTHE C(HOPMHPOBAHHBIE HA
YpPOBHE OCHOBHOT'O 00IIEero oOpa30oBaHMs TEPBOHAYAIBHBIC MPEJCTABICHUS O XUMHYECKOW CBSI3H,
KIIACCU(UKAITMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHUS, O
XUMHUYECKON PEaAKIUU.

[Ton HOBBIM yriioM 3peHHs B TMpeaMeTe «XHuMHUs» 0a30BOTO YpPOBHS PacCMaTpPUBACTCS
W3Y4YEHHBII HAa ypPOBHE OCHOBHOTO 00mero oOpa3oBaHMs TEOPETUUYECKUM Marepuan |
(hakTOJIOTMYECKHE CBEICHUS O BEIIECTBAX M XHMHYECKOH peaknuu. Tak, B YacTHOCTH, B Kypce
«O0mmass ¥ HeopraHuyeckass XUMHUS» OOydYaIOIIMMCSl TPEJOCTABISIETCS BO3MOXKHOCTH OCO3HATH
3HaYEHHE MEePHOJMYECKOTO 3aKOHA C OOIIETEOPEeTHMYECKUX U METOJOJIOTMUYECKUX MO3MUIMHM, riydxke
MOHATh MCTOPHYECKOE M3MEHEHWEe (YHKIIUHA ITOTO 3aKOHA — OT 00o0OIIaromed 10 OObICHSIOMENH U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMII O BaXKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOEHUHU, CBOMCTBAX WU
MPUMEHEHUH, a TaKKE€ O XMMHYECKHUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MNPOTEKAHUS
nonoJHAercs B Kypcax 10 u 11 kmaccoB anemMeHTaMu coAepKaHusl, UMEIOIUMH KYJIbTYPOJOTHYECKUI
Y TIPUKIAIHOW XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHHUMAHHUIO B3aUMOCBS3H XHMHUH C JAPYTUMH
HAayKaMH, pacKpbIBalOT €€ pOJib B TMO3HABATEIbHOM M NPAKTHYECKON JEATEIbHOCTH YEJIOBEKA,
CrOCOOCTBYIOT BOCITUTAHUIO YBOKEHHS K IMPOIECCY TBOPUECTBA B OOJACTH TEOPHH W TMPAKTUIECKUX
MPUJIOKEHUA XUMHH, TOMOTAIOT BBIMMYCKHHKY OPHUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MPOOJIEMax, CBI3aHHBIX ¢ XUMHUEH, KPUTHIECKH OCMBICTUBATH WH()OPMAIUIO U TIPUMEHSTh
e€¢ Uil  TONOJIHEHMsS  3HAaHWW, pENIeHUS  UHTEJUIEKTYaJbHBIX M DKCIIEPUMEHTAJIbHBIX
HCCIIEIOBATEeNIbCKUX 3a/ady. B 1enoM coaepkaHue ydeOHOro mnpeamera «XuUMHUs» JaHHOTO YpPOBHS
M3Y4YEHUS OpPUEHTHPOBAHO Ha (QOpMHpOBaHUE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI LIS
noHUMaHus QuiocoPckux uAeH, TaKuX Kak: MaTepuagbHOE €IMHCTBO HEOPraHWYeCcKoro u
OpPraHUYeCcKOTo MUPA, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHEM, TT03HABAEMOCTh
MPUPOJHBIX SBJICHUM MyTEM AKCHEPUMEHTA M PEIICHUS MPOTHUBOPEUHI MEXIy HOBBIMU (aKkTaMu U
TEOPETUYECKUMU MPEANOCHIIKAMHU, OCO3HAHHUE POJIM XUMHUU B PELICHUU HKOJIOTMUYECKUX IpobdiieM, a
TaKke MpobiieM cOepexeHHs] YHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHMUS HOBBIX TEXHOJIOTHHA U
MaTepuasios.

B nnane perienus 3aiad BOCHUTAHUS, Pa3BUTHSA U COLMATU3aLUU OOYYarOMIMXCS MPUHATHIE
MpOrpaMMOM IO XMMHUM MOAXOJbl K ONPEICICHUI0 COAECpKaHUS M TOCTPOCHUS Ipeamera
IpelycMaTpuBaoT GOpMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX ACUCTBUIA, HMEIOLUX 0a30BOE 3HAYCHUE
JUIA Pa3M4YHBIX BHUAOB JACSATEIBHOCTU: pelleHus mpoljeM, IMOHCKa, aHanu3a U 00paboTKu
uH(popMalliK, HEOOXOJWMBIX s TPUOOPETEHUS OMbITa MNPAKTUYECKOW U HCCIIEeI0BATENbCKON
NEeSATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUU XHUMUHU.

B mpakTtuke npenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 001iero oOpa3oBaHus, Tak U Ha
YpOBHE CpeIHEro o0Imero oopa3oBaHus, MPU OMPEACTICHUH COASPKATEIBHON XapaKTepUCTUKH Iiesien
M3y4YeHUsl [peaMeTa HalpaBJI€HUEM [EPBOCTENEHHOM 3HAYUMOCTH TPAAUIMOHHO IPU3HAETCA
dbopMHUpOBaHHE OCHOB XHMHUYECKOW HayKd Kak oOO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJMYECKOM TOYKHU 3PEHUs] TAKOW MOAXOJ K ONPEHEICHUIO LIEJIEN U3YyYEeHUs IpEeAMETa SBIIAETCS
BIIOJIHE OIPAB/IaHHBIM.

CornacHo TaHHOM TOYKE 3pEHHUS TNIABHBIMU 1IENIIMU U3YUEHHUS MpeaMeTa « XUMUsD Ha 6a30BOM
ypoBHe (10 —11 ki1.) sBIsAIOTCSA:

. (dbopMHpOBaHHE CHCTEMbl XHMHUYECKUX 3HAaHUH KaKk BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa, B OCHOBE KOTOPOM JIeKAaT KIIFOUEBBIE ITOHATHS,
(dbyHIaMEHTaIbHbIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHUE S3bIKa HAYKH, YCBOEHHE WU TIOHUMaHHUE



CYITHOCTH JOCTYIHBIX OOOOIICHUI MUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHUE C MCTOPHEH HX
Pa3BHUTHS U CTAHOBIICHUS;

. (dhopMHpOBaHKE U PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJAaX MO3HAHUS BEUIECTB H
XUMHYECKUX PEAKIUi, HEOOXOIMMBIX JUIsl MPUOOPETEHUST YMEHUN OPUEHTUPOBATHCSI B MUPE BEIIIESCTB
Y XUMHYECKUX SBJICHUN, IMEIOIINX MECTO B IIPUPO/IE, B MPAKTUICCKOM U TIOBCETHEBHOM KU3HU;

. pa3BUTHE YMEHUH H CHOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOMIOACHHEM U
OOBSICHEHUEM XHMHUYECKOTO JSKCIIEPUMEHTa, COOMIOJCHHEM TMpaBuUi O€30MacHOTO OOpameHus ¢
BEILIECTBAMHU.

Hapsimy ¢ atuM, coaepraTellbHas XapaKTePUCTHKA IENed W 3a7ad W3YyYeHUs MpeaMeTa B
MpOrpaMMe M0 XMMHUU yYTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPHOPUTETAMHU B
cucteMe cpeaHero oOmiero ooOpazoBanus. CerojHss B NMPENOJaBaHUM XUMHUHM B OOJIBIICH CTEICHU
oTIa€Tcs MPEANOYTEHHE MPAKTUICCKOW KOMITOHEHTE COJIep)KaHHs OOydeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBITYCKHHKA 00I111€00pa30BaTeIbHON OpraHM3aliy, BIaJCIOIIEro He HabOpoM 3HaHUH, a
(YHKIIMOHATTEHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMECHHSIMH aKTHBHOTO TOJy4eHHS 3HAHUH W
MPUMEHCHHSI UX B PEaTbHOMN KH3HU JIJIS PEIICHHSI TPAKTUICCKHX 3a71ad.

B cBs13u ¢ 3THM NIpU M3YUYCHHUH TpeaMeTa « XUMUs JOMHHHUPYIOIIEe 3HAUCHHE MPUOOPETatoT
TaKue eNH U 3a7a4d, KaK:

aJanTranus 0OO0yJarImuXcs K YCIOBHSIM JUHAMHUYHO Pa3BHBAIOIIECTOCS MHpa, (OPMHUPOBAHHE
WHTEJUICKTYaJTbHO ~ Pa3BHTOM  JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO, COTPYJAHHYECTRBY,
CaMOCTOSITCIIBHOMY TPHUHATHIO TPAaMOTHBIX PENICHHH B KOHKPETHBIX JKU3HCHHBIX CHTYAIHSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMEHEHHEM;

(dhopmupoBaHUEe y 00yJaIONTUXCSl KITIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITNH), UMEIOIINX
VHUBEPCATHHOE 3HAYCHHE JIJIS PA3IMYHBIX BHJIOB JCSITEILHOCTH: PEIICHUS TPOOJIeM, MMOUCKA, aHAIH3a
u 00paboTku HH(POpPMANMUA, HEOOXOAMMBIX Ui TPHUOOPETCHHS OIbITAa JCATEIHHOCTH, KOTOPAs
3aHMMAaeT Ba)XXKHOE MECTO B IO3HAHMM XUMHUH, a TaKXKe i1 OLUEHKU C TMO3ULIUNA SKOJOTHYecKOn
0€30MacHOCTH XapaKTepa BIMSHMS BELIECTB M XUMHYECKUX MPOIECCOB Ha OpPraHU3M YelOoBeKa U
MIPUPOJIHYIO CPEAY;

pa3BUTHE TO3HABATEJIbHBIX HMHTEPECOB, HHTEJUIEKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEM
oOyuaronuxcs: crnocoOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBbIE 3HAHMSI 10 XUMUU B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJIB30BaTh COBPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA U aHaIn3a y4eOHOM 1 Hay4YHO-TIOMYASPHON HH(OPMALIMU XUMUYECKOTO COJepHKAHUS;

(¢bopMHpoBaHHE U DPA3BUTHE Yy OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTHYECKOrO MBIIIICHHUS,
HaOJI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPH IJIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y 00y4aromuxcsi YOexkIEHHOCTH B TYMAaHUCTUYECKON HAMIPABICHHOCTH XUMUH, €€
BaYKHOUM POJIM B PEIICHUU TI00ANBHBIX MPOOJIeM pallMOHAIBHOTO MPUPOIOTIONH30BAHMS, TOTIOTHEHUS
SHEPreTHUYECKUX PECypCOB M COXpPaHEHHs] MPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OEepeXKHOTO0 OTHOIIEHHUS K TMPUPOAE U CBOEMY 3/J0pPOBbIO, a TaKke MPUOOPETeHUsS OTbITa
WCIO0JIb30BAHUS MOJTYYCHHBIX 3HAHUH JJI MPUHATUS TPAMOTHBIX PEUICHUI B CUTYaIUSIX, CBSI3aHHBIX C
XUMHYECKUMU SIBIICHUSMHU.

B yuebGHOM miaHe cpemHero oOmiero oOpa3oBaHHs NpeAMeT «XUMHUSD» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHbIE TPEAMETHI.

OOmree 4yMCIO 4YacoB, OTBEACHHBIX AN M3YYCHHs] XUMHH, Ha 0a30BOM YypPOBHE CpEIHETO
obmrero oobpazoBanus, coctaBiser 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezpeno), B 11 kimacce —
34 gaca (1 gac B Hefnento).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPITAHNYECKASA XUMUA



Teoperuyeckre 0OCHOBBI OPraHUYeCKONH XUMUH

IIpeamer opraHudeckol XMMHUHU: €€ BO3HUMKHOBEHHE, PA3BUTHE M 3HAYCHHE B IIOJIyYCHUH
HOBBIX BEILIECTB U MaTepuaioB. Teopus CTpoeHUs opraHudeckux coenuHeHuit A. M. byrieposa, e€
OCHOBHBIE TOJOXeHUs. CTpyKTypHbIE (HOPMYJIBl OPraHMYECKHX BeEHIECTB. ['OMOJOTHA, HM30MEpHsl.
XUMHUYECKas CBSI3b B OPraHUYECKUX COCAVMHEHUAX — OAMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o KiaccHUKAIMKM OPraHMYECKHX BemecTB. HoMeHKiaTypa OpraHHYecKux
COEIMHEHUI (cucTeMaTHYecKas) W TpUBHAJbHBIE Ha3BaHUS BAaKHEMIIUX IPEICTAaBUTENEH KJIacCOB
OPraHUYECKHUX BELIECTB.

OKClepUMEHTAJIbHBIE METOJbl M3y4YEHMsI BEUIECTB U HUX IMPEBpAIICHUN: O3HAKOMJICHHE C
o0Opa3laMu OpraHMYEeCKHX BENIECTB M MaTepuallaMH Ha WX OCHOBE, MOJCIHPOBAHHE MOJIEKYII
OpraHMYECKUX BEIIECTB, HAOIIOACHWE U OINUCAHHE JAEMOHCTPALMOHHBIX OIBITOB I10 IMPEBPALICHUIO
OpraHMYECKUX BEILECTB MIPU HarpeBaHUU (TJIaBJIeHHUE, OOYIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psA. MeTraH W 3TaH — mpocTeduIne
MIPE/ICTAaBUTENN AJIKAHOB: (PU3MYECKHE M XMMUYECKHE CBOICTBA (peaklM{ 3aMELIEHUs U TOpPEHHS),
HAaxO’KJICHHE B IIPUPOJIE, NIOJIyYCHHUE U IIPUMEHEHHUE.

AJNKeHBI: COCTaB U CTPOEHHE, FOMOJIOTMUECKUN psiA. DTUIEH U MNPONWIEH — MIpocTeMine
MPEJICTAaBUTENIN  AJIKEHOB: (DU3WYECKME U XUMUYECKHEe CBOICTBa (peakuuu TUIPUPOBAHMUS,
raJIor€HUPOBAHUS, THIpATalli{, OKHCIEHUS U MOJIMMEPU3aLIN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: Oyramauen-1,3 w merunOyramueH-1,3: cTpoeHHe, BaKHEHWIIHE XUMHYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH PsiA. ALIETUIEH — MPOCTeHIINi
MIpe/ICTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (U3MUecKMe U XUMHUUYECKHE CBOMCTBa (peakiuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHNUS), IOJyYeHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (U3MYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUPOBAaHUS M HUTPOBAHMs), NOJIy4YE€HUE U IpuUMeHeHue. Toayon: cocmas, cmpoenue,
Qusuueckue u Xumuueckue cOUCMBA (PeaxKyuu 2an02eHUpoSanus U HUMpOGAHUs), NOJYYeHue U
npumenenue. TOKCHIHOCTh apEHOB. [ 'eHeTHYECKast CBA3b MEXKY YIIIEBOAOPOIaMU, IIPUHAIEKAILIUMHA
K Pa3JIM4HBIM KJIACCaM.

[IpupoiHBIe UICTOUHUKH YriieBo10po10B. [Ipupoaublil ra3 u nonyrHbele HedrsaHble ra3sl. Hedrh
n e€ mnpoucxoxiaeHue. CrnocoObl nepepabOTKM He(TU: MEPEeroHka, KPEeKUHI (TepMUUYECKHH,
KaTaJInTH4ecKui), nuposus. IIponykrel nepepa®boTku HeTH, UX IPUMEHEHHUE B IPOMBILIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAyKThI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YCHMsI BEUIECTB M MX IPEBPALlCHUH: O3HAKOMIICHHE C
oOpa3uaMu MjacTMacc, KaydyykoB M pe3uHbl, koyuiekuuu «Hedtb» u «Yromb», MonenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U raJIOT€HONPOU3BOIHBIX, MPOBEICHUE MPAKTUUECKON paboThl: MOJIydeHHE
STWJIEHA U U3yYEHHUE €r0 CBOUCTB.

Pacuérnbie 3agaun.

Bbluncnenus no ypaBHEHUIO XUMHUYECKOH peakuuu (Maccel, 00bEMa, KOIUYECTBA UCXOAHOTO
BEIIECTBA WM IPOAYKTa PEaKIMU [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOIO U3 MCXOJHBIX
BELIECTB WJIN MPOJYKTOB PEAKLIUN).

Kucaopoaconep:xamme oprannyeckne COeANHEHUs!

[IpenensHble OJHOATOMHBIE CHHUPTBL. MeTaHOT M 3TAaHON: CTpOeHHe, (U3NYEeCKue MU
XMMUYECKHE CBOMCTBa (peakiuu ¢ AaKTUBHBIMM METaJlJIaMH, TaJOr€HOBOJOPOJAaMHU, TOpPEHHE),
IIpUMEHEHNE. BoopoaHbIE CBSI3M MEXIy MOJIEKYlIaMHM cUpToB. [leiicTBHe MeTaHOJa M dTaHOJa Ha
OpraHu3M 4YeJIOBEKa.

MHOroaToMHbI€ CIIUPTHI. DTHIICHIIMKOIb U TIIULEPUH: CTPOEHHE, PU3NUYECKUE U XUMHUECKUE
CBOMCTBa (B3aMMOJEMCTBHE CO IIEIOYHBIMM METAJJIaMHU, KaueCTBEHHAsl PEaKlMs Ha MHOIOATOMHBIE
ciupThl). JlelicTBUe Ha OpraHu3M uyesoBeka. [IpuMeHeHre riuiepruHa U STUICHT TUKOJIS.

@deHoJI: CTpOeHHE MOJIEKYNbI, (PU3NYECKUe W XUMHUYecKue cBoicTBa. TOKCHYHOCTH (heHoIa.
[Tpumenenue eHomna.




Anpaerunpl U kemoHwvl. @opManbIeru, aleTanbIeTHa: CTPOCHUE, GU3NIECKUE U XUMHUYECKHE
CBOMCTBa (peakUMM OKHUCIEHHS U BOCCTAaHOBJIEHUS, KAaueCTBEHHBIE pEAKLMM), IOJy4YEHUE W
IIPUMEHEHHE.

OnHOOCHOBHBIE IIpeliebHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHasi M YKCYCHasi KHUCIIOTBI:
CTpoeHue, (pu3ndyeckue M XMMHUYECKHE CBOWCTBa (CBOWCTBa, OOIIME Ui Kjacca KHUCIOT, PEaKIHs
STepU(HKALNN), TOTyIeHUEe U TpuMeHeHne. CTeaprHOBasi U OJIEMHOBAS KUCIJIOTHI KaK MPEICTaBUTEIH
BBICITUX KapOOHOBBIX KHCIOT. MblJIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

Crnoxubele 3(upbl Kak MPOU3BOAHBICE KAapOOHOBBIX KHUCIOT. [MOPONM3 CIOXKHBIX A(PHUPOB.
AKupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb KHPOB.

VYraeBonsl: cocTaB, Kiaccu(UKauUs yriieBoAOB (MOHO-, IU- WM TOJMcaxapuibl). [ moko3a —
MPOCTEHUIINI MOHOCaXapua: 0COOEHHOCTH CTPOSHHS MOJICKYIIbI, (PH3UUECKUE M XUMHUECKUE CBOWCTBA
(B3aumopeiicteue ¢ ruapokcuiom Meau(ll), okucnenne ammuaynsiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE TIIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, IPUMEHEHUE, Ouojiorndyeckas poJib.
®ortocunTe3. PpyKTO3a KaK U30MEP TITIOKO3HI.

Kpaxman u wnemmono3a kak npupoiHble mnoiuMepbl. CTpoeHue Kpaxmalla M LEJUIIOJIO3BI.
duznyeckue U XMMUYECKHE CBOMCTBA Kpaxmaina (TUIpoJIu3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKClepUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX [PEBPAILEHUIl: MpPOBEICHUE,
HaOJII0/IeHNEe M ONHCaHWE JEeMOHCTPALIMOHHBIX OIBITOB: FOPEHHE CHHUPTOB, KAYECTBEHHbIE peaKlnu
OJIHOATOMHBIX CHHUPTOB (OKucCiIeHHe HTaHona okcuaoM wmeau(Il)), MHOroaromMHBIX CHHUPTOB
(B3aumogeiicteue riuuepuHa ¢ ruapokcunom wmeau(Il)), ampaernnoB (okucieHHE aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l) m rumpoxcumom memu(ll), B3ammojeicTBHe Kpaxmana C HOJIOM),
MIPOBEJIEHUE MPAKTUYECKOM pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuértnrie 3amaun.

Bbruncnenus no ypaBHEHHIO XUMHUYECKOH peakuuu (Maccel, 00bEMa, KOIUYECTBA UCXOAHOTO
BEIIECTBA WM MPOAYKTa PEAKIMU [0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3 UCXOAHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue CoeANHEHMS.

AMMHOKHCIIOTBHl Kak aM(oTepHble OpraHudyeckue coeinHeHus. PU3NuecKkue U XUMHUYECKHE
CBOMCTBA aMUHOKHCIIOT (Ha IpuMepe IMIHMLKHA). bruosoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTuasl.

benkun kak mNpUpOJHBIE BBICOKOMOJIEKYNApHbIE coeanHeHus. IlepBuuHas, BTOpUYHas WU
TpeTU4Has CTPYKTypa OeslkoB. XHMHUYECKHE CBOWCTBA O€JIKOB: THAPOJIM3, JEHATypauus,
Ka4eCTBEHHbIE PEAKLIUU HA OEJIKH.

OKCIIepUMEHTAIbHbIE METO/Abl M3Y4EHHUS BEIIECTB M MX IpeBpalleHui: HaOmoJIeHue Hu
ONMCAaHHUE JIEMOHCTPAL[MOHHBIX OIBITOB: JAEHATypalus OEIKOB IPU HArpeBaHWHU, L[BETHbHIE pPEaKLUU
OeKOB.

BbicokoMoIeKkyIsIpHBbIE COeNHEHHS

OCHOBHBIE MOHATHS XUMHMHM BBICOKOMOJIEKYJSIPDHBIX COEIMHEHHUI: MOHOMEp, HOJIMMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IMOJIMMEPU3ALUM, CPEeIHAs MOJIeKyspHas Macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUI — NOIMMepH3alts U OJIMKOHICHCALIUS.

OKCIIepUMEHTANIbHbIE METOJbl HM3Y4EeHUs BELIECTB U HUX IPEBPAIICHUI: O3HAKOMIIEHHE C
o0Opa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INTACTMACC, KAYYyKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBsA3€M NpU M3y4eHMM opraHudeckoid xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATUMN, TaK U MOHATHH,
SBJIAIOILAXCSI CACTEMHBIMM JUISI OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKIIA.

OOmire ecTecTBEHHO-HAyYHbIE MOHATH: SBIEHUE, Hay4HBIH (hakT, TMIIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, KIacCU(pUKalMs, NEepUOJUYHOCTb, HAONIOJEHUE, W3MEpEeHHe, JKCIIEPUMEHT,
MOJEIUPOBAHUE.

®dusnka: MaTepus, PHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHHE BELIeCTBA, (PM3NUYECKUE BEIMYMHBI M €IUHHIIBI MX
HU3MEPEHUSI.



buonorusi: kierka, opranm3Mm, Ouocdepa, OOMEH BEUIECTB B OpraHu3zMe, (QOTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BEIeCTBa (OEIIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpAIIbI, TOPHBIC TOPOIbI, TIOJIE3HBIC HCKOMIAEMBbIE, TOILUIMBO, PECYPCHI.

Texnonorus: MMUIICBBIC MPOAYKTBI, OCHOBBI pAallMOHAIBHOI'O IIHMTAHUSA, MOKIIUC CPCACTBA,
JICKAPCTBCHHBIC W KOCMCETHUYCCKUC IMPCIaparbl, MAaTCPpUAIbl M3 HCKYCCTBCHHBIX M CHHTCTUYCCKUX
BOJIOKOH.

11 KJIIACC

OBLIASA N HEOPTAHUYECKASA XUMUS

TeopeTnyeckne 0CHOBbI XUMHUH

XumMuueckuil  anmeMeHT.  AtoM. flapo aroma, W30TONBL.  DJEKTpOHHAs  000JI0YKa.
DHepreTUYecKue ypOBHU, TOJYPOBHU. ATOMHBIE OpOWTanu, s-, p-, d- smeMeHTbl. OCOOEHHOCTH
pacnpeienieHuss 3JeKTPOHOB IO OpOUTANsIM B aToOMax »JJIEMEHTOB IMEPBBIX YETHIPEX IEPHOJIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepnognueckuit 3akoH u llepuoguyeckas cucrema xuMudeckux oanemento JI. M.
MenneneeBa. CBsi3b MepUOANYECKOTO 3aKoHa U [leproaudeckoil CHCTEMBI XUMUYECKUX AeMeHTOB /1.
N. MeHnneneeBa ¢ COBpeMEHHON TeOpHel CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUsSI CBOMCTB
XMUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB M0 TPYNIaM U NEPUOJIaM.
3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKask CBsI3b. BUbl XUMUUECKON CBS3H (KOBaJIEHTHAsI HEMOJIsIpHas
U TOJSIpHAs, MOHHAsA, MeTaJuIMueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHUYECKOM CBS3U
(oOMeHHBIN M TOHOPHO-AKIENTOPHBIN). Bomopoanas cBsi3b. BaneHTHOCTB. DIEKTPOOTPUIIATETEHOCTD.
Crenenp okucienus. MIoHbI: KaTHOHBI U @aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUs. 3aKOH IOCTOSIHCTBA COCTaBa
BelIeCTBA. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUMA
KPHUCTAJUIMYECKON PEIIETKHU.

[lTonatue o gucnepcHbIX cucTemax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBas 10Jis
BEILIECTBA B paCTBOpE.

Knaccudukanus Heopranwmdeckux coeauHeHud. HoMeHkmaTypa HEOpPraHMYECKHX BEIIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKUX BEIIECTB, PUHAJUICKAINX K PA3JIUYHBIM KJIACCAM.

Xumuyeckass peakius. Kinaccuukamuss XUMHYECKMX pEakuii B HEOPraHWYecKol H
OPraHMYEeCKOM XHMMHMH. 3aKOH COXpPAHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs W MPEBPALLCHUSA
SHEPIrUM NPU XUMUYECKUX PEAKIUAX

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3IMuHbBIX (QakTopoB. OOpaTUMble pPEaAKIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIAUSAIOLIME HA COCTOSIHUE XUMHYECKOro paBHOBecus. [IpuHimn
Jle larense.

OnexTponuTnueckas auccouuarnus. CunbHble W cinabble 37ekTpoiauTbl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIIAs, HEUTpalbHAas, IIEJIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIEC PEAKLIUH.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYECHUS BEIECTB M UX MPEBPAIEHUI: TeMOHCTpaIlus TabIuIl
«Ilepuoguueckass cucrtemMa xumudeckux osiaeMeHToB [[. M. MenneneeBa», wusyueHue Mojenen
KPUCTANIMYECKUX PELIETOK, HAOM0JJeHUE U ONHMCaHUEe JAEMOHCTPALMOHHBIX U JTAOOPAaTOPHBIX OIBITOB
(paznoxeHue MEPOKCHAA BOAOPOJA B MPUCYTCTBUU KaTalaM3aTopa, OINpe]esieHHe Cpeibl pPacTBOPOB
BEIIECTB C TOMOIIbIO YHHBEpPCAJIBHOTO MHIMKATOPa, PEAKLUUHd HMOHHOTO OOMEHa), INpOBeACHUE
MPaKTH4eCKOU paboThl «BrnusHue pa3nuuHbIX GaKTOPOB HA CKOPOCTh XUMUUYECKOM PEaKIum.

Pacuérnrie 3amaun.

Pacy€rbl 1o ypaBHEHUSAM XUMHUYECKHMX PEAKLUH, B TOM 4YHCIE TEPMOXMMHUYECKUE PACUETHI,
pacuéTel ¢ UCIIOJIB30BAHUEM HOHSTHS «MAaccOBasl JOJIS BEIIECTBAY.

Heoprannyeckasi xumus



Hewmeramnsl. Ilonoxenne HemerawioB B [lepuoauueckoil cucreMe XMMUYECKUX dJI€MEHTOB /1.
N. MenneneeBa 1 0COOEHHOCTH CTpOEeHMsI aToMOB. Du3nyeckre cBONCTBA HEMETAUIOB. AJUIOTPOIUs
HEMETaJIOB (Ha MpUMeEpe KUCIOpoa, cepbl, pochopa u yriepona).

XVMUYECKUE CBOMCTBA BAKHEUIITNX HEMETAIUIOB (TalOreHOB, cepbl, a30Ta, (hocdopa, yriepoaa
U KPEMHHUS) U UX COEAMHEHNH (OKCUIOB, KMCIOPOJICOAEPKALUX KUCIOT, BOJAOPOIHBIX COEAUHEHUI).

[IprMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Meramisl. [lonoxxenue Meramuios B Ilepuoanyeckoil cucreMe XxumMudeckux aemeHTos [l H.
MenngeneeBa. OcCOOEHHOCTH CTPOCHHUS JJEKTPOHHBIX 000J0YeK aToMoB MeTauioB. OOmme
¢u3nveckue cBoiictBa MeTawioB. CIUTaBbl METAJUIOB. OJEKTPOXUMUYECKHN DSl HANPSHKEHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJJIOB (HATpUd, Kalui, Kb, MarHui, aJlOMUHHAM,
LIUHK, XpOM, JK€JI€30, Me/lb) U UX COEIMHEHUI.

O6u1ue crnocoObl Noay4eHNs MeTauioB. [IpruMenenne MeTamioB B ObITY U TEXHUKE.

DKclepuMEHTAIbHbIE METO/Ibl U3yYEHUS BEIECTB M UX MPEBpAILEHUN: U3y4eHHE KOJJIEKLIUU
«MeTansl U CIIaBbl», 00pa3ll0B HEMETAIIJIOB, PElIEHNE IKCIEPUMEHTAIbHbBIX 3a/1a4, HaOII0IeHe U
OMMCAaHNE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX ONBITOB (B3aMMOJICHCTBHE IMAPOKCH/IA AITFOMUHHUS C
pacTBOpaMu KUCJOT U LIeN0Yel, KaUeCTBEHHbIE PEAKIIMK HAa KaTUOHBI METAJUIOB).

Pacuérnble 3amaum.

Pacuérsl macchl BemecTBa win 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00BbEMaA, KOJIMYECTBa
BEI[ECTBA) MPOJIYKTOB PEaKLMH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

XuMHUSA U KU3Hb

Ponp xumum B 00ECHIEYCHHH HKOJIOTHYECKOM, IHEPTeTHYSCKON W THUIIEBON OE€30MacHOCTH,
pa3BuTun MeauuuHebL. [IoHATHE 0 HAYYHBIX METOJAaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKLIUM.

[IpencraBiaenuss 06 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIIJICHHOTO MOJIYYEeHHS BaKHEMIINX
BEILIECTB.

UenoBek B MHUpE BEIIECTB W MaTEPUAIOB: BAXKHEWIIME CTPOUTEIbHBIE MaTEpHAIbI,
KOHCTPYKIIMOHHBIE ~MaTepHallbl, KpacKd, CTEKIO, KEepaMHKa, MaTepuaybl I JJIEKTPOHMKH,
HaHOMAaTepHUallbl, OPraHU4YECKHE U MUHEPATIbHBIE yI00pEHUSI.

XUMHS U 3I0POBBE YEJIOBEKA: IIPABUIIA UCIIOIB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, IpaBuia
0€30MacHOTO UCIOJIb30BaHUS MPENapaToB OLITOBOM XMMUU B IOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarus MeXnpeaMeTHBIX CBA3€H MPU M3yUYCHHH OOIelH M HeOpraHudecKol XuMuu B 11
KJIacCe OCYILECTBISICTCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, TaK U
MOHATUH, SBJIAIOIIMXCSA CUCTEMHBIMHU JUIS1 OTACNIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAy4YHbIe MOHATHS: HAYYHBIM (DaKT, TUNOTE3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, KIacCU(UKaIus, IEPUOAUIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOICIUPOBAHUE, N3MEPEHNE,
SIBJICHUE.

®u3nka: maTepus, SHEprus, macca, aroM, 3JIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, HHEPreTHMUECKUH YypPOBEHb, BELIECTBO, TEJIO, OO0BEM, arperaTtHoe
COCTOSIHUE BEIIECTBA, (U3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buosnorus: xnerka, opraHusM, 3KocucTeMa, ornocdepa, Makpo- 1 MUKPOJIEMEHThI, BUTAMUHBI,
0OMEH BelIeCTB B OpraHU3Me.

I'eorpadusi: MuUHepabl, FOPHbIE TOPO/Ibl, TTOJIE3HbIE HCKONIAeMble, TOIUIMBO, PECYPCHI.

TexHosorus: XMMHUYECKass NPOMBIIUIEHHOCTb, METAJULYPrus, IPOU3BOACTBO CTPOUTENIBHBIX
MaTepHalloB, CEIbCKOX03IHCTBEHHOE IPOU3BOJICTBO, MHIIEBAs IPOMBIIIIEHHOCTb, (papMalieBTHUecKas
IIPOMBIIIJIEHHOCTD, MPOU3BOJCTBO KOCMETHMYECKHUX IIPENapaToB, IMPOM3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepHUAJIOB, AIEKTPOHHAsS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMTPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHUA



JIMUHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOSHHS 00yJaIONTUMUCS TTPOTPaMM
cpenHero oOmero oOpa3oBaHusl (JIMYHOCTHBIM, METAlpPEJIMETHBIM U MpeAMETHhIM). HaydHo-
METOIUYECKON OCHOBOW ISl Pa3pabOTKU IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS MPOTPaMM CPEIHETO
o011ero 00pa3oBaHUs SBIISIETCS CHCTEMHO-AESITEIbHOCTHBIN MOIXO/.

B cooTBeTCTBHMM C CHCTEMHO-ACSTEIBHOCTHBIM IOJXOJOM B CTPYKTYpPE JHMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUA IpenMera «XHUMHs» Ha YpPOBHE CPEIHEro o0Iiero oOpa3oBaHUS BbIAEICHBI
CJIEYIOIME COCTABIISAIOLINE!

OCO3HaHUE OOYYaIOIMMMHUCS POCCUUCKOM T'PAKIAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJU4Yre MOTUBAIIMU K 00Y4YCHHIO;

LIEJICHANIPABJICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINIA 0a30BOM HayKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYyYaromMXCsi PYKOBOJCTBOBATHCS B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, MPUCYIIMMH LIEJIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS HKOJIOTMYECKON KyJIbTYpbhl U CIIOCOOHOCTH CTaBUTH II€JIM U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMeTa «XUMUs» JOCTUTAIOTCS B €MHCTBE y4eOHOH U
BOCIIUTATEILHON JIEATEILHOCTH B COOTBETCTBUM C TYMaHUCTHYECKHMH, COIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJeajaMH POCCUICKOT0 T'pa’KJaHCKOro OOIIecTBa,
NMPUHATEIMH B OOIECTBE HOPMAMH U TPaBWIAMH TIOBEJCHUS, CIIOCOOCTBYIOMIMMH IPOIECCaM
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HDAaBCTBEHHOT'O CTAHOBJICHUS JJMYHOCTH 00YUaIOIINXCS.

JIndHOCTHBIE pE3YyIbTAaThl OCBOEHHUA MpenMeTa «XHUMHS» OTpPaxkarT CHOPMUPOBAHHOCTh
OTIbITa MO3HABATEJIBHON U MPAKTUUYECKOW NEATENbHOCTH 00ydalolmuXcs MO peaau3alud MPUHSITHIX B
oOl1ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHS OOYYaIOIIMMUCS CBOUX KOHCTUTYLHMOHHBIX INpaB U OOA3aHHOCTEH, yBaKeHHs K
3aKOHY U MPaBOTOPSIKY;

MPEJICTaBICHUs] O COLMAIBHBIX HOPMax W TMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOM NEATEIBHOCTH HpPU CO3JAaHUM Y4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX MPU
aHaJIM3e pa3JIUYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHMS :

LIEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEJHIO OTEYECTBEHHON XUMUU;

YBKEHHUS K MPOIECCY TBOPUYECTBA B 0OJACTH TEOPHUU U MPAKTHYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh Pe3ylbTaT IMTENbHBIX HAOMIOJCHHUI, KPOMOTIMBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIONIEM aHanu3e HHGOPMaLUU O
MePEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllH, CBS3aHHbIE C XMMHUYECKUMHU SIBICHHUSIMH, U TPUHUMATH
OCO3HAHHBIE PEUIEHUs], OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTUM OLIEHMBAaThb CBOE TMIOBEIEHHE M TIOCTYNKH CBOMX TOBApHUIIEH C MO3ULIMNA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ATUX MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS IIEHHOCTeH 310poBoro M Oe3omacHOro oOpa3a KH3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOroieHns mpaBui 0€30MacHOTO OOpaIIeHus ¢ BEMIECTBAMH B OBITY, TOBCEAHEBHON KU3HU U
B TPYJIOBOM JESATEIBHOCTH;

MMOHUMAHUS [IEHHOCTH MPABWI HHIUBUAYAIBHOTO U KOJUICKTHBHOTO 0€30MacHOTO TIOBE/ICHUS B
CUTYaLIMIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TMOCIEACTBUI ¥ HEMPUSATHS BPEIHBIX NPHUBBIYCK (YHOTPEOICHUS aAIKOTOJISA,
HapKOTHUKOB, KYpeHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4EOHO-HMCCIEOBATEIILCKON  JIEATEIbHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pEIICHUH MPAKTUYECKUX 3a/lady  COIMAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPaKTUYECKOMY M3YyYEHHUIO Mpodeccruil pa3TuyHOro poja, B TOM YUCJIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYaJbHOW TpaeKTOpHH oOpa3oBaHHs, Oymymien
npodeccun U peaau3alud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEHN K XUMHUH, HHTEPECOB U NOTPEOHOCTEN 00111eCTBA;

6) 3K0JIOTHY€eCKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH I1eJIeCO00Pa3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MMOHUMAaHHS TJO0ATHHOTO XapakTepa SKOJOTHYECKHX NPOOJIeM, BIUSHUS IKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBHOM CPEIBI;

OCO3HAHUsI HEOOXOJMMOCTH HCIIOJNB30BAHUS JOCTIKCHHH XHMHUU JUIsl PEHICHUS BOIPOCOB
PaIMOHAIBLHOTO MPUPOAOTIONB30BAHNUS;

AKTUBHOTO HEMPUATUA JACUCTBHI, TPUHOCAIIUX BPE OKPYKAIOUIEH TPUPOTHOU Cpee, yMEHUS
MIPOTHO3UPOBATh HEOJATOMPUSITHBIE SKOJOTHYECKHE TMOCIEACTBUS MPEANPUHUMAEMbIX JEHCTBUN U
MpeoTBpaIlaTh UX;

HaJIM4YUs Pa3BUTOTO HSKOJOTMYECKOTO MBIIIJICHHS, JKOJOTUYECKOW KYJIbTYphl, OIBITA
JEeSITEeIbHOCTH 3KOJIOTUYECKOW HANpPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMU B NIO3HABATENILHOM,
KOMMYHHMKAaTHBHOM M COLIMANBHOM NPAaKTHKE, CIOCOOHOCTHM U YMEHUS AKTUBHO IPOTUBOCTOATH
HJIC0JIOTUH XeMo(oOouu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00I1I€CTBEHHOM MPaKTUKU;

MOHUMAaHHS Cleuu(PUKM XUMUU KaK Haykd, oco3HaHusi e poid B (HOpMHUPOBAHUU
paIMOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3aHUH IIEJIOCTHOTO MPECTAaBICHUS 00 OKPYKAIOIIeM MUpe
KaK O €JUHCTBE MPHUPOJAbI U YEJIOBEKa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUuU
po0sieM CoOXpaHeHHsI MPUPOIHOTO PABHOBECHS,

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU [UIsi COBPEMEHHOW LMBUIM3alUU: B €&
T'YMaHUCTHUYECKOW HAIpPaBIEHHOCTH U BAXXHOW pPOJIM B CO3JAaHMM HOBOW 0aszpl MaTepuanbHON
KYJIBTYpPbI, PEIICHUU TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS 4YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYeCKOM, MUIIEBON M IKOJIOrHYeCKOd 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, 0OECIIeUeHUN
YCIOBUH YCHEIIHOTO TPY/a U IKOJIOTUYECKH KOM(POPTHOM KUZHU KaXJI0TO YjieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  TpaMOTHOCTH: TMOHHMMAaHMSI  CYHIHOCTH  METOJOB  IO3HAHWS,
HCIOJIb3YeMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJTydaeMmble 3HAHHUS s
aHanm3a ¥ OOBSICHEHHS SBJICHHUM OKPYXKAIOUIETO MUpa U MPOUCXOASIIUX B HEM M3MEHEHHH, YMEHHUS
nenath 000CHOBAHHBIE 3aKIIIOYEHHUS Ha OCHOBE HAyYHBIX (PAKTOB M HUMEIONIMXCS JAHHBIX C IIENBI0
MOJY4YEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO MCIOJB30BAaTh XUMUYECKUE 3HAHUS NJIS PEIICHHs MpoOieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

HMHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKON A TEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0 W CaMOOOpa3oBaHUIO, K
aKTI/IBHOMy HOJIy‘-IeHI/IIO HOBBIX 3HaHHI>’I I10 XUMHUHU B COOTBCTCTBUHU C ) KU3HCHHBIMU HOTpCGHOCTHMI/I;

MHTEpeca K 0COOEHHOCTSM TPYy/Zia B Pa3INuHbIX cepax mpodhecCHOHATBLHON AeSITELHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHUSI y4eOHOTo mpenmeTa «XUMHS» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMble s (OPMHUPOBAHHMS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIHUILTHHAPHbIC
(MexTpeMETHbIE) OOLEHAYYHbIE MOHSATHS, OTPAXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U
CHCIII/I(i)I/IKy METOJOB IIO3HAHU, I/ICHOJII)?;yeMI)IX B C€CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BEUICCTBO,
SHEprus, sSBJICHHUE, MPOIECC, CUCTEMa, HAydHBI (aKT, IPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsI, UCCIICIOBAHNE, HAOIIOICHIE, U3MEPEHUE, IKCIICPUMEHT U JPYTHUE);

yHHUBEpcalbHble y4eOHble NeHcTBUs (IO3HABaTe/IbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIC),
obecrieunBaromue ¢GopMupoBaHrue (GYHKIIMOHATHHOM TPAMOTHOCTH M COIIMAIBHOW KOMIIETCHIIUU
00yJaroImXcs;

CIIOCOOHOCTE 00yJaroIIXCst HCI0JIb30BaTh OCBOCHHEIE MEXIUCITUTITHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHbIE yUeOHbIE IEHCTBUS B NO3HABATEJILHON U COLIMATIBHON
IIPaKTHUKE.

MeranpeMeTHBIE  pE3YNbTaThl  OTPAKAIOT  OBJIAJICHUE YHUBEPCAIbHBIMH  Y4€OHBIMU
II03HAaBAaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'lflTI/IBHI)IMI/I HeﬁCTBHﬂMH.

OBJIaIleHI/Ie y}mBepcaJIbean y‘leﬁﬂbIMl/l MOoO3HABaATCJIbHBIMHU [[CﬁCTBI/IﬂMI/IZ

1) 6a3oBble JJorMUecKHUe AeHCTBUS:

CaMOCTOSITCIIBHO  (pOPMYJIMPOBATh M aKTYaJIM3UPOBAThH NPOOJIEeMYy, BCECTOPOHHE e€
paccMaTpuBaTh;

ONpeNeNsATh LETH JACSITCIIbHOCTH, 3a/aBas TapaMeTpbl M KPUTEPUH WX JAOCTHKCHHS,
COOTHOCHUTB PE3YJbTATHI ACSITCIBHOCTH C TIOCTABICHHBIMHU IIEIISIMHU;

WCIIOJb30BaTh TP OCBOCHWUU 3HAHWUN TNPUEMBI JIOTUYECKOTO MBINIJICHUS — BBIICISTH
XapaKTepHbBIC MPU3HAKY MTOHSATUN U YCTaHABIIUBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE
TIOHSATHUS JIJIs1 OOBSICHEHUSI OTICIBHBIX ()aKTOB U SIBICHHIA;

BBIOMPATh OCHOBAHMS M KPUTEPUU TS KJIACCU(UKAITUN BEIIECTB U XUMUYCCKUX PEaKIIHil;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSA3U MEXTY U3Y4aeMbIMH SIBJICHUSMU,

CTPOHTPH JIOTHYECKUE PACCYKIEHUS (MHAYKTHBHBIC, NEAYKTUBHBIC, 10 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccCMaTPUBACMBIX SBJIEHUAX, (OPMYIHPOBATh BBIBOJLI M
3aKJIIOUEHUS;

MPUMEHATh B TIPOIIECCE TO3HAHUS, HCIOJIB3yeMble B XHMHH CHMBOJHMYECKHE (3HAKOBBIC)
MOJIENH, TPEOOpPa30BBIBATh MOJCIIBHBIC TPEICTABICHUS — XUMHUYECKHH 3HAaK (CMMBOJ) JJIEMEHTA,
XuMHuueckas (GopMmyna, ypaBHEHUE XUMUYECKONW PeakIMy — MPH PEIIeHUH y4eOHBIX MO3HABATEIbHBIX
W TMPAKTUYECKUX 3a7a4, NPUMEHSATh Ha3BaHHBIC MOJICIbHBIC IIPEICTABICHUS IS BBISBICHHS
XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHA.

2) 6azoBbIe HCCIEN0BATEIbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHil;

dbopMmynupoBaTh LEeTW M 3a7adyd  UCCIEJOBAHMS, HCIIOJIb30BAaTh IOCTABIEHHBIE U
CaMOCTOSITENILHO C(OPMYITUPOBAHHBIE BOMPOCH B KayecTBE MHCTPYMEHTA MO3HAHWUSI U OCHOBBI IS
(hopMHUpOBaHMSI TUTIOTE3BI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIAJIETh HAaBBIKAMU CAMOCTOSITENILHOTO TUIAHUPOBAHUS W  TPOBEACHUS YUCHHUYECKHX
OKCIIEPUMEHTOB, COBEpIICHCTBOBATh yMEHHUs HAOMIOJaTh 3a XOJOM IMPOIecca, CaMOCTOSTEIhHO
MPOTHO3UPOBATh €ro pe3ynbTar, GopMyaupoBatb OOOOIIEHHS Y  BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yAbTAaTOB HCCIENI0BAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJAETaHHON
pabore;

MPUOOpPETaTh OMBIT YYCHUYECKON HCCIeI0BATENHCKOW M MTPOEKTHOM JEeSITENEHOCTH, TPOSIBISTh
CIIOCOOHOCTh M TOTOBHOCTHh K CaMOCTOSITEIbHOMY IMOWCKY METOJIOB PEIICHUs MPAaKTHUYECKUX 3a/ad,
MIPUMEHEHHIO Pa3INYHBIX METOIOB TIO3HAHHUS.



3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHUKAX MH(pOpManuu (HaydyHO-TIOMYJISIpHAS JIUTEpaTypa
XHUMUYECKOTO  COJECp)KaHUs, CIpaBOYHbIE TMoOcoOusi, pecypchl UWHTepHeTa), aHAIW3HPOBATH
MHGOPMALIMIO PA3IUYHBIX BUIOB U ()OPM IMPEICTABICHHS, KPUTUIECKH OIICHUBAThH €€ JOCTOBEPHOCTH
U HEIPOTHUBOPEUHUBOCTH;

(dopMynHpOBaTh 3ampochkl W TNPUMEHATH pPa3IMYHbIE METOAbl TPH TIOMCKE U OoTOOpe
nHpopMaKy, HeOOXOAMMO [T BHITIOJIHEHUS YUEOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

npuOOpeTaTh OIBIT HCIOJIBb30BaHUS HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY TpeACTaBIeHUS HHMOPMAIMH (CXEMBI,
rpaduKu, TuarpamMMebl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCII0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJACTBA MPH paboTe ¢ XMMUYECKON MH(pOpMaLIMEi:
MPUMEHATh MEXIpeAMeTHbIe ((u3uyecKkue U MaTeMaTU4YeCKue) 3HAKU U CHUMBOJIBI, (POPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HATTISIAHOCTH.

Ogiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)XJaeMOil TeMbl B XOJ€ AHaiora W/WiM UCKYCCHH,
BBICKa3bIBaTh HJIeH, POPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS TPEI0KEHHON
3a/1a4u;

BBICTYNaTh C TMpPE3EeHTalUell pe3ylbTaTOB MO3HABATEIbHON JEATENbHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU BBINOJIHEHUU XUMUYECKOTO SKCIEPHMEHTa,
MpPaKTUYEeCKOH padOThl MO HCCIEOBAaHUIO CBOWCTB H3Yy4aeMbIX BEIIECTB, pealn3allud y4eOHOIo
MpoekTa U (QOpPMYIHpPOBaTH BBHIBOJBI 10 pe3yabTaTaM MPOBEAEHHBIX HCCIEAOBAaHUNA MyTEM
COIJIACOBAHUS MO3ULIUI B X01€ 00CYXAEHUSA 1 OOMEHA MHEHUSMU.

OniiaieHNe YHHBEPCATbHBIMHU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSTEJIBHO IIJIAHUPOBAaTh M OCYILECTBJIATH CBOK IO3HABATENIBHYIO JESTEIbHOCTD,
ompezenss €€ LeJW M 3a4a4d, KOHTPOJIMPOBAaTb M IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii  alropuT™M JEUCTBUI NpU BBINOJHEHUHM Y4eOHBIX M HCCIENOBATENIbLCKUX 3ajad,
BBIOMpaTh HambOosee A(p(GEeKTHBHBIN CHOCO0 WX penieHus ¢ y4€TOM TMOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

INPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenmeTtHble pe3ynbTaTbl 0OCBOEHMs Kypca «Opranuueckasi XMMHs» OTPaXaroT:

C(OPMHUPOBAHHOCTh NPEACTABICHUNH O XMMHUYECKOH COCTaBIIAIOLIEH €CTEeCTBEHHO-HAayYHOMH
KapTUHbl MHUpPa, POJIM XUMHM B IO3HAHUM SBJICHUH HPUPOAbI, B (OPMUPOBAHUU MBIIIJICHUS U
KYJIBTYpbl JIMYHOCTH, €€ (HYHKLIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOMN /IJIsl pelIeHHs] IPAKTUYECKUX
3aJja4 ¥ 3KOJIOTHYEeCKH 00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM cpefe;

BJIaJICHHE CHUCTEMOM XMMHUYECKUX 3HAHWMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOLINE MOHATHS
(XMMMUYECKMI ~ 3J€MEHT, aTroM, JJIeKTpOHHas 000J04YKa aTroMa, MOJIKY/la, BaJeHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasl CBsI3b, CTPYKTYpHast popmyna (pa3BEpHYyTas U COKpalEHHAsA),
MOJIb, MOJIIDHAsE Macca, MOJISIPHBIA 00bEM, YriaepoIHbIl CKelleT, (pyHKIHOHAIbHAs TPYIIa, paaukal,
M30MEpHsl, U30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIEBOIOPOAbI, KUCIOPOJA U a30TCOAEpKAIINe
COEIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIUHEHMS); TEOPUU U
3aKOHBI (T€Opusi CTpOEHHUs opraHuuyeckux BemecTB A. M. ByriepoBa, 3aKkOH COXpaHEHHs MAaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUI SI3bIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHMS, JIEkKAIUE B
OCHOBE NMOHUMAaHUS TPUYMHHOCTU U CUCTEMHOCTH XMMUYECKHUX SBJICHUH, (PAKTOJIOTHUECKUE CBEICHUS
O CBOICTBax, cOCTaBe, MOJYYEHUH M OE€30MaCHOM HCHOJIb30BAHUM BAXKHEHIINX OpPraHUYeCKuX
BEIIECTB B OBITY U MIPAKTUYECKOH JIEATEILHOCTH YEIOBEKA,;



c(OPMHUPOBAHHOCTH YMEHHUU BBIABIATH XapaKTepHBbIC NMPHU3HAKH MOHSATHH, YCTaHABIMBATh UX
B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IpPU ONMCAHUM COCTaBa, CTPOEHUSA U
MPEBPALLEHUN OPTAHUYECKUX COCTAUHECHUN;

c(OPMHUPOBAHHOCTh YMEHHMH HCHOJIB30BaTh XUMHYECKYI0 CHMBOJIUKY JUIS COCTaBJICHHSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (opMyn OpraHMYeCKHX BELIECTB U
YpaBHEHUH XUMUYECKHX PpEaKUW{, M3rOTaBIMBATH MOJEIU MOJIEKY]1 OpPraHMYECKHUX BELIECTB IS
WUTIOCTPAIMKY UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHMUS;

Cc(OPMHUPOBAHHOCTh YMEHHMH YCTaHABIUBATh IPUHAMICKHOCTh HM3YyYCHHBIX OPraHUYECKUX
BEIIECTB 110 UX COCTaBY M CTPOCHHUIO K OMPEACIEHHOMY KIIACCY/TPYIINE COSANHEHHH (YTIeBOI0PO/IBI,
KHUCJIOPOJI U a30TCOJIEPKAIINE COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS ), 1aBaTh UM Ha3BaHUS
no cucremaruueckoii HomeHknarype (IUPAC), a Takke NpUBOIUTH TpUBHAIbHBIE HA3BaHUS
OTJIENIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMNWIEH, AalleTUJIeH, ATUJIEHIJIMKOJb, TJHULEpPUH,
¢benou, popmanpaeruy, aneTaabAeril, MypaBbUHas KUCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBasl KUCIIOTA,
CTeapuHOBAs KUCIIOTA, III0K03a, PpyKTO3a, Kpaxmall, HeJI0103a, TIIUMIUH);

cOpPMHUPOBAHHOCTh YMEHHUS OMNpPEAENATh BHJbl XMMHUYECKOHM CBS3M B OPraHUYecKHX
COeIMHEHUsX (OJIMHApHbBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSTD MOJIOKEHHUSI TEOPUH CTPOECHUS OPTaHUYECKUX BELIECTB
A. M. ByrnepoBa myist 00bsICHEHNsI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepu30BaTh COCTAaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE
CBOMCTBA THUMHWYHBIX MPEICTABUTENIEH PA3IMYHBIX KJIACCOB OPraHMYECKHX BEHIECTB (METaH, 3TaH,
STUJICH, NPONWIEH, alneTwuieH, OyramueH-1,3, wmermwnOyramuen-1,3, O€H30/, METaHOJ, ATaHOJI,
STUJICHTJIUKOJb, TJIMLIEPUH, (DEHOIN, aneTalbJIeru], MypaBbUHAs M YKCYCHasl KHCIIOTHI, TJIFOKO3a,
Kpaxmal, 1[eJIUTI0JI03a, aMUHOYKCYCHAsI KUCII0Ta), WITIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXAY HUMU
YpaBHEHUSMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

cOpMHUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh HCTOUYHHUKH YIIIEBOJOPOTHOTO CHIPhS (HEPTD,
MPUPOJHBIN Ta3, yrojb), CIOCOOBl WX TEPepadOTKH W TPAKTHYECKOE NPUMEHEHHE TMPOIYKTOB
nepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJAUTH BBIUMCIICHUS MO0 XUMUYECKHUM YPaBHEHUSIM (MacChl,
00BbEMa, KOJMYECTBA MCXOJHOIO BEUIECTBA MM MPOAYKTa PEeakIMu MO M3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIH);

chOpMUPOBAHHOCTh YMEHUI BIAJE€Th CUCTEMOW 3HaHWM 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCIOJIB3YEMbIX B XUMUU IMPU W3YUYECHUHU BEIIECTB U XUMUYECKUX SIBJICHUN (HaOJOICHHE,
U3MepeHue, SKCIEPUMEHT, MOJICIUPOBAHKE), HCIOJIb30BATh CUCTEMHbIE XUMHUYECKHE 3HAHUS IS
MPUHATHS pEIIeHUH B KOHKPETHBIX KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHUU COONIOAATh TMpaBUiIa MOJB30BaHUS XUMHUYECKOW MOCYyI0H H
mabopaTopHbBIM 00OpYyIOBaHMEM, a TaKXKe IMpaBWiia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBIOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATH M  BBINOJHATH XUMUYECKHH OKCHEPUMEHT
(mpeBpalieHuss OpPraHMYecKUX BEIIECTB IMPH HArpeBaHUU, MOJIYYCHHE OSTUJICHA M HU3YYEHHUE ero
CBOMCTB, KayeCTBEHHbIE PEAKIMM OPraHUYECKUX BEIECTB, JAEHATypalus OeIKOB NpH HarpeBaHuM,
L[BETHBIE PEaKIUU OENKOB) B COOTBETCTBHM C IPAaBUIAMU TEXHUKH 0€30IACHOCTU MpPU OOpPAIIEHUH C
BelleCTBaMU U JaOOpaTOpHBIM  OOOPYAOBAaHUEM, TPEACTaBIATh PE3yJabTaThl  XUMHUYECKOTO
SKCIEpUMEHTa B (popMe 3allUCH YpPaBHEHHH COOTBETCTBYIOIIMX PEaKUUil U (GOPMYIHPOBATH BBIBOIBI
Ha OCHOBE ITHUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBOM nHpopmanuu, MHTEpHET U APYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COOIIONATh MPaBUiIa SKOJIOTUYECKH 11eJIecO00Pa3HOTO MOBEICHHUS
B OBITY M TPYAOBOI1 IeATETFHOCTH B LEJIAX COXPAHEHHUSI CBOETO 370POBBS U OKpYXaroueil mpupoHoi
Cpelbl, OCO3HABATh ONACHOCTb BO3JEHCTBUS HA JKMBBIE OPraHU3MBbI ONPEAEIEHHBIX OPraHMYECKHUX



BEILECTB, MOHUMas cMbici nokazatens IIJIK, moscHAT, Ha mpuMepax CHOCOObI YMEHBIIEHHUS U
IIPEAOTBPALLEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEJI0BEKA;

JIIsL 06yqaloumxc;1 C OrpaHUYCHHBIMH BO3MOXXHOCTAMU 300POBBA: YMCHUC IIPUMCHATH 3HAHUA
00 OCHOBHEBIX JOCTYIIHBIX METOAAaX IMO3HAHHMA BCIICCTB U XUMHUYCCKUX SIBJ'IGHI/II;'I;

IUIsL CHENbIX M CcIa0OBUAALIMX OOYYAIOUIMXCS: YMEHHE HCIOJb30BaTh Pelbe(HO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu XuMuIecKux Gopmyt.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHMS Kypca «O0mmas 1 HeopraHu4ecKasi XUMUsD) OTPaXKaIoT:

c(OPMHUPOBAHHOCTh TPEICTABICHUA: O XUMHUYCCKOW COCTaBISIONICH E€CTCCTBCHHO-HAYYHOM
KapTUHBI MHUpPa, POJM XUMHUU B TIO3HAHHWU SIBICHUH NPUPOIBI, B (OPMUPOBAHWU MBIIUICHUS U
KYJIbTYpbI JINTYHOCTH, €€ (QYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOAUMOM ISl peIIeHUsT TPAKTUYECKUX
3a/1a4y ¥ YKOJOTHYECKH 0O0CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON CpeIE;

BJIAJICHUE CUCTEMOW XMMHMYECKHX 3HAHUH, KOTOpPAsl BKIIFOYAET: OCHOBOMOJIATAKOIINE MOHATHS
(XMMHYECKHH DSJIEMEHT, aToM, WM30TOMN, S-, p-, d- IJIEKTpPOHHbIE OpOWUTaTU aTOMOB, MOH, MOJIEKYIa,
MOJIb, MOJISIPHBIA 00BEM, BaJIEHTHOCTH, JIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIEHUS, XUMUYECKas
CBs3b (KOBAJIGHTHAs, WOHHAs, METAJUIMYECKasi, BOJIOPOJHAs), KPUCTA/UIMYECKass PpEemIETKa, THUIIbI
XUMHUUYECKUX PEAKIUM, PACTBOP, AJIEKTPOJUTHI, HEIIEKTPOJIUTHI, IICKTPOJIUTHUYECKAS TUCCOLHAIINUS,
OKUCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON PEAKIINU, XUMHUIECKOE PABHOBECHUE); TEOPUH U
3aKOHBI (TEOPHsI ANIEKTPOJUTHUECKON TUccoLnanum, nepuoandeckuii 3akon /[. . MenneneeBa, 3akoH
COXpAaHEHUs MAaCChl BEIIECTB, 3aKOH COXPAHEHUS W TMPEBPAIIECHUS HHEPrUM MPU XUMUYECKUX
peakIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUSI, JISKAIHE B
OCHOBE TTOHUMAaHUSI MPUINHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (DAKTOIOTHYECKUE CBEICHUS
O CBOMCTBax, COCTaBe, MOJy4YeHHU U O€30MaCHOM HCHOJIb30BAaHUM BaXKHEHIINX HEOPraHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKOM IEATEIILHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHM BBISBISATh XapaKTepHbIE MPU3HAKU MOHSATUH, yCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS MPU ONMMCAHUU HEOPraHUYECKUX BELIECTB U
UX TIPEBPAILICHUN;

chOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJICHUS
(dhopMys1 BEIIECTB U YPaBHCHH XUMHUUYECKHUX PEaKIHid, cucreMarnueckyto HoMeHkiarypy (IUPAC) u
TPUBUAIbHBIC HA3BaHMSI OTAEJIbHBIX HEOPraHMYECKUX BellecTB (yrapHbld ras, YIJEKUCIbIN ras,
aMMHuak, raméHas U3BeCTh, Herali€Has U3BeCThb, IUThEeBasl COJa, MUPUT U APYTHUE);

cOpMUPOBAHHOCTh YMEHUH OMpEIeNsATh BaJCHTHOCTb M CTENEHb OKHUCJICHUS XUMHYECKHUX
3JIEMEHTOB B COCIUHEHUSIX Pa3JIMYHOTO COCTaBa, BUJ XHUMHUYECKON CBs3U (KOBaJCHTHAas, MOHHas,
MeTaJjin4yeckasi, BOJIOPOJHAs) B COCAMHEHUSAX, THUIl KPUCTALIMYECKOW pEIMETKH KOHKPETHOIO
BEIECTBA (aTOMHasA, MOJICKYJSIpHAsl, HOHHAS, METAJUIMYECKas), XapaKkTep Cpelibl B BOAHBIX PACTBOPAX
HEOPraHUYECKUX COCTUHECHUII;

chOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh NMPUHAAJICKHOCTh HEOPTAaHUUYECKUX BEIECTB IO
WX COCTaBy K OIpeneiaCHHOMY Kiaccy/Tpymme CcoeIWHEHUil (MpocThie BeUIeCTBAa — METaIbl U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHbIE TUAPOKCUBI, COJIH);

chOpMUPOBAHHOCTh YMEHHUI pacKpbhIBaTh CMBICH Meproandeckoro 3akoHa /. 1. MenneneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBICHUTENBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

chOpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh IEKTPOHHOE CTPOEHHE AaTOMOB XMMHYECKHX
anemeHTOoB 1—4 mepuonoB Ilepmonnueckoit cuctembl xumudeckux snemeHToB Jl. M. Menneneesa,
UCIOJIb3YSl TOHATUSA «S-, P-, d-2JIEKTpOHHBIE OPOUTANM», «IHEPreTUUYECKHUE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTU M3MEHEHMSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HUX COCAUHEHUN MO NepuojiaM M
rpymmnam I[lepuoanueckoit cucreMsl xuMuueckux 3memeHToB . . Menaeneesa;

chOpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA
HEOPraHMYECKHX BEIIECTB Pa3IUYHbIX KJIACCOB, MOATBEPKJIATH CYILIECTBOBAHNWE I€HETUUYECKOM CBSI3U
MEX/Jy HEOPraHMYECKMMHU BEIIECTBAMU C TOMOUIbIO YPAaBHEHHH COOTBETCTBYIOIIMX XWMHUYECKUX
peaKuuii;



c(OPMHUPOBAHHOCTh YMEHHUS KIacCU(UIMPOBATh XHUMHYECKHE PEAKIHH 10 Pa3IUIHBIM
INpU3HAaKaM (YHUCITy M COCTaBY PEarupyrolIuX BELIECTB, TEIJIOBOMY 3((deKTy peakiuu, WU3MEHEHHIO
CTETEHENW OKUCIIEHUS 3JIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, YYACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTABISATh YPAaBHEHUS PEAKUUN pPa3IMYHBIX TUIIOB, MOJHBIC H
COKpAaII€HHBIC YPaBHEHUS pPEeaKUUii HOHHOTO 0OOMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKLUU
UIYT 10 KOHIIa;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOIHUTH PEAKIWHU, MOATBEP)KIAIOIINE KA4eCTBEHHBIN COCTaB
Pa3IMYHbIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh OMNBITHBIM IYTEM HOHBI, NPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHUH PAacKphIBaTh CYIIHOCTH OKHCIMTEIHLHO-BOCCTAHOBHTEIBHBIX
peaxkiuii HoCpPeACTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OpPMUPOBAHHOCTh YMEHHMH OOBACHATH 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW peaKklIUHU OT
pa3auyYHbIX (PAKTOPOB; XapakTep CMELIEHUS XMMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETrO
BozneiicTBus (npunnun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh XUMUYECKHE IPOIIECCHI, JEKaIle B OCHOBE
MPOMBIIIJIEHHOTO  TMOJIYYEHUSI CEpHOM KUCJIOThI, aMMHaka, a Takke Cc(pOpPMHUPOBAHHOCTh
npejacTaBieHuid 00 oO0ImMX Hay4YHBIX NPUHLMIAX M HSKOJOTMYECKUX MpobsieMax XHMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUMCICHUS C UCHOJIb30BAaHUEM IMOHATHUS «MaccoBas
JI0JIsS BEIlECTBA B PAacTBOPE», OOBEMHBIX OTHOLICHHI Ta30B NpPU XUMUYECKHX PpEaKLHUAX, MacChl
BeIeCTBa WM 00BbEMA ra30B MO U3BECTHOMY KOJHYECTBY BEIECTBA, Macce MM 00BEMY OJHOTO W3
YYacTBYIOIIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3(PQeKkTa peaklud Ha OCHOBE 3aKOHOB COXpaHEHUs
Macchl BEILIECTB, MPEBPAICHUS U COXPAaHEHUS SHEPTHH;

chOpMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBHWia TOJb30BAHUS XUMHUUYECKOW TOCYAOH U
abopaTOpHBIM 000pPYIOBAaHUEM, a TaKXKe IpaBuja OOpallieHHs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpPMHUPOBAHHOCTh yYMEHUW IUIAHUPOBATH M  BBINOJHATH XUMUYECKHH HSKCHEPUMEHT
(pasznokeHue MepoKCcHAa BOJAOPOJAa B MPHUCYTCTBMM KaTalu3aTopa, OMpEeleleHHe CpeAbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAJIHLHOTO WHIUKATOPA, BIMSHUE PA3UYHBIX (DAKTOPOB HA CKOPOCTh
XMUMHUYECKON peakluu, peakllui HOHHOTO 0OMEHa, KaueCTBEHHbIE peaklMM Ha cynabdaT-, KapOoHaT- U
XJIOPUA-aHUOHBI, Ha KATUOH AMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM «MeTaiie» u
«Hemerannel») B COOTBETCTBUM C MPaBUIIAMU TEXHUKU 0€30MAaCHOCTH MPH OOpallleHUuH ¢ BEeIeCTBaMHU
1 1a00paTOPHBIM 00OpYIOBAaHUEM, MPEACTABIATh PE3YIbTAThl XUMUUYECKOTO AKCIEpUMEHTa B (popme
3aliCH YPaBHEHUU COOTBETCTBYIOIIMX peakuuii U (GopMynupoBaTh BBIBOJBI Ha OCHOBE ATHX
pe3ynbTaToOB;

chOpPMUPOBAHHOCTh YMEHHH KPUTUYECKH AaHAJU3UPOBATh XHMHUYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEJICTBA MAaCCOBOM KOMMYHUKaIuu, IHTepHEeT u apyrux);

chOpMUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUIIa SKOJOTHYECKH 11€1ecO000pa3HOro MOBEICHUS
B OBITY U TPYJOBOMU JEATEILHOCTH B LEISIX COXPAHEHHs CBOETO 3[I0POBBS U OKPYKAIOIIEH MPUPOTHON
Cpelibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS HA JKMBbIE OPraHU3Mbl ONPEICIEHHBIX BEILIECTB, IOHUMAs
cmbicn nokazatens [1/IK, moscHAT, Ha mpuMepax crmocoObl YMEHBIICHHS U MPEIOTBPALICHUS HX
BPEAHOIO BO3JEMCTBUS Ha OPTraHU3M YEJIOBEKa;

JUIs. 0OY4aIOLIMXCsl ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSMH 3/10POBBS: YMEHUE NPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUECKUX SIBICHUH;

Ul CHenbIX M cIaOOBUAALIMX OOYYalOUIMXCS: YMEHHME HCIOJb30BaTh pelbe(HO-TOUECUHYIO
cucremy obo3HaueHuit JI. bpaiins s 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne n/m | HaumeHoBaHue pa3/iesioB M TeM NMPOrpaMMbl Beero KOHTpO/ILHBIE TpakTHueckue I?éICeyI;:c}:)(I)HHLIe (uudposbie) odpazoBaTeIbHbIE
padoThI padoThI
Paznea 1. TeopeTnyeckne 0CHOBBI OPraHMYeCKOH XMMHH
11 IIpenmer opranuueckoil xumuu. Teopus cTpoeHUs 3
opraHnueckux coequHenuit A. M. byriepoBa
Hroro no pazgeny 3
Pa3nea 2. Yriesonopoasl
2.1 IIpenenbHbIe YIIEBOAOPOABI — AIKAHbBI 2
29 HenpenenbHble yriieBOMOPOIBI: ANKCHBI, ajKaIUCHBI, 6 |
AJIKWHBI
2.3 ApomaThyeckue yrieBoa0opOos! 2
24 IIpyponHple HMCTOYHUKU  YIJIEBOAOPOLOB M HX 3 1
nepepaboTKa
Wtoro no pazneny 13
Paznea 3. Kuciopoaconep:kanye oprannyeckue coenHeHUs]
3.1 Cruptel. ©eHon 3
3.2 Anpaeruzpl. KapooHoBbie kucinoThl. CioxHbie d3Gupbl | 7 1
3.3 YrieBozapl 3 2
HWroro no pazpery 13
Pa3nea 4. A3oTconep:kanye opranmyecKue coeIMHeHUus
4.1 AMHHBI. AMMHOKHUCIIOTHL. bemku 3 ‘
HWroro no pazpery 3
Paspea S. BbicOKOMOJIEKYJISIPHbIE COCAMHEHUSI
5.1 ‘ Inactmaccel. Kaydyxu. Bonokna 2 ‘
Wroro no paznery 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 ‘ 2




11 KJIACC

KoanuecTBo 9acoB

JuekTponnble (uudpoBbie) o00pa3oBaTe/bHbIE

Ne n/m | HaumeHoBaHue pa3/iesioB M TeM NMPOrpaMMbl Beero ;{;;:T[:I)m,m,le ;I;)g::izmeCKne pecypebI
Paznea 1. TeopeTuueckne 0CHOBbI XUMHUM

Crpoenue aromoB. [lepuomuueckuii 3akoH H
1.1 [lepronuueckas cucreMa XMMHYECKUX 3eMeHToB [I. | 3

U. Mengeneera
1.2 CrpocHue BemecTBa. MHOroodpasue BemecTs 4
1.3 XUMHUECKUE PeaKIuu 6 1 1
Hroro no pazaeny 13
Pa3nen 2. Heopranuyeckass Xumust
2.1 MeTtansl 6 1
2.2 Hewmeranmbt 9 1 1
2.3 CBsI3p HEOPTaHMYECKUX U OPTaHUYECKHUX BEIECTB 2
WToro no pazneny 17
Paznen 3. Xumus U JKU3Hb
3.1 ’ XuMus U KU3Hb 4 ‘
HWroro no pazzuery 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 ‘ 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmmgyecTBo 4acoB
Ne Tema vpoka K n Jara JJiekTpoHHbIe LM pPOBLIe 00pa3oBaTe/IbHbIC
HTPOJIBHBI AKTHYECKH
n/n yp Bceero OnTpo ¢ p eckue H3Y4YEHHH | pecypchbl
padoThI padoThI
1 [Ipenmer opraHnveckodl XWUMHH, €€ BO3HHKHOBEHHE, 1
pa3BUTHE U 3HAYCHHE
) Teopus cTpoeHHs OpraHUYEcKUX coeluHeHud A. M. 1
ByrtnepoBa, e€ OCHOBHBIE MTOJIOKEHHS
[IpencraBnenne o0  kiaccupUKAMU  OPraHUYECKUX
3 BEIIECTB. Homenknarypa (cucremarnyeckas) u| 1
TpPUBUAJIbHBIC HA3BAHUSI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHIECKUH P 1
5 MertaH 1 3TaH — NPOCTENIIINE MPECTaBUTEH AJIKAHOB 1
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTuwieH W TpONWIeH — NpocTeiiine MpeacTaBUTeNu 1
QJIKEHOB
3 [Mpaktuyeckast padora Ne 1. «IlonydeHue oSTuieHa W 1 1
HU3y4YEHHE €r0 CBOMCTBY
9 Ankaguensl.  byragmen-1,3 u  merunOyramauen-1,3. 1
[TonyueHne CHHTETUYECKOr0 KaydyKa U PEe3UHbI
AJKUHBL cocTaB u 0COOEHHOCTH CTpOEHHH,
10 TOMOJOTMYECKUA  pAa. AunerwieH —  mpocredmuit | 1
TIPEACTABUTEIh AJIKUHOB
11 Brruncrenus mo ypaBHEHHIO XUMHYECKOH peakIiu 1
12 Apenbl: 6eH3011 1 TONYoJ. TOKCHYHOCTH apEeHOB 1
13 I'eHeTnueckas CBsI3b YIIIEBOIOPOAOB, MPUHAUISKAIIUX K 1
Pa3IUYHBIM KJIaccaM
[IpupoaHbIe HCTOYHHUKH YIIIEBOAOPOIOB: MIPUPOJHBIN ra3 1
14 NOIyTHBIE He(TsAHbIE Tas3bl, HepTh W NPOAYKTH e€ | 1
nepepaboTKH
[IpupoaHble HCTOUYHUKH YIIIEBOAOPOIOB: IPUPOIHBIN ra3 u
15 MOMTyTHEIE HeTsIHbIe Ta3el, HepTs W mpomykTel e€ | 1
nepepaboTKH
16 KontponsHas padora 1o pasnery « Y rIeBoJopOIbD 1 1
17 [IpenenpHbIE OMHOATOMHBIE CHHMPTHL: METAHOM M 3TaHOIM. 1
Bonoponnas cBsizb
18 MHOTr0aTOMHBIE CIIUPTHI: STHJICHITIMKOIb U IIHIEPUH 1




®denHon: CTPOCHHUEC MOJICKYJIbI, (1)14314%01(1/16 U XUMHUYCCKHUEC

19 CBOMCTBA, IPUMEHEHHE !

20 Anpaerunsl: GopMalbICTHT U alleTaTbACTHI. AIICTOH 1

71 OfHOOCHOBHBIE — TIpeleNibHbIE  KapOOHOBBIE  KHCIIOTHI: 1
MypaBbUHAS U YKCyCHAs

2 HpaKTI/I'{ueCKaH pabora Ne 2. «CpoiicTBa pacTBOpa 1
YKCYCHOW KHCIIOTBI»

23 CreapuHOBasi M OJIEMHOBAs KUCJIOTHI, KaK MPEICTABUTENN 1
BBICITUX KapOOHOBBIX KHCIIOT

o MI:IJ'Ia KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, HX MOIOIIIee I
JiericTBHE

25 CroxHble 3(pUpbl KaK TPOU3BOAHBIE KapOOHOBBIX KHCIOT. I
T'uaponu3 CoKHBIX A(OUPOB

2 XKupel: rHAponu3, nUpUMEHEHWe, OWOJOrMvecKas poib I
JKHUPOB

27 YrneBonpl: COCTaB, KJ1acCU(UKAIHS. Baxxuetimme 1
NpeJICTABUTENHN: TIIF0K03a, PPyKTO3a, caxaposa

28 Kpaxman u nemntono3a Kak IpupoIHbIe TOTUMEPHI 1
KonTposbHas padora mo pazneny «Kuciaopoaconepxaripe

29 opraHudeckue coepuHeHus»/ Beepoccuiickas nposepounas | 1
pabora

30 OO01ias XapakTepUCTHKA a30TCOJEPIKAIIUX OpPraHHYECKUX 1
coenmHenuit / Beepoccuiickas npoBepounas padbora

31 AMUHBI: METWJIAMUH ¥ aHWJINH 1
AMMHOKUCIIOTBI ~ Kak  aM(OTEepHbIE  OpraHUYecKHe

32 coeUHEHUs, HX Ouoiormyeckoe 3HaueHue. IlenTuael. | 1
Benku xkak mpupoIHbIe BEICOKOMOJIEKYIISIPHBIE COSIMHCHUS

33 OcCHOBHBIE _ TOHATHA  XMMHM  BBICOKOMOMEKYNAPHBIX |
COEIMHEHUI

34 OCHOBHBIE  METOABl  CHHTE3a  BBICOKOMOJEKYISPHBIX 1
coenuHeHui. Ilnactmaccel, KaydyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

Tema ypoka

KoanuecTBo 4acoB

KonTponbnbie

Bceero
padoThI

IIpakTnueckue
padoThI

JlaTa
HU3y4eHHUs

DJIEKTPOHHBbIE
pecypcbl

nugposble

o0pa3zoBaTe/IbHbIE

XuMuyeckui JJIEMEHT. AToM. DJIeKTpOHHAs
KOH(Uryparms aTOMOB

Ilepunoanueckuit 3axon u Ilepuomuueckass cucrema
xumuueckux snemeHtoB J[. M. MengeneeBa, ux CBSI3b C
COBPEMEHHOM Teopuel CTPOSHHsI aTOMOB

3aKOHOMEPHOCTH  M3MEHEHHUSI  CBOMCTB  XMMHMYECKUX
9JIEMEHTOB M WX COEIMHEHUH MO TPyInaM H TMepHoAaM.
3HaueHHWe  MEPUOJUYECKOr0  3aKOHA M CHCTEMBI
xumuueckux osnemeHtoB JI.MI. MenjaeneeBa B pa3BUTHHU
HayKH

Ctpoenue BemiecTBa. XHUMHUYECKas CBs3b, €€ BHIBI,
MEXaHHU3MbI O6paSOBaHI/IH KOBaHeHTHOﬁ CBA3U.
Bonopoanas cBs3b

BaneHTHOCTB. DNIEeKTPOOTPUIATEIEHOCTb. Crenenp
OKHUCIICHUS. Bemectsa MOJIEKYJISIPHOTO u
HEMOJIEKYIISIPHOTO CTPOCHUS

IlonsstTue o pgucnepcHbIx cucremax. VcTuHHBIE U
KOJJIOWAHBIE pacTBOpbl. MaccoBasi oy BeIIecTBa B
pacTBope

Knaccudukanms ©  HOMEHKIATypa  HEOPraHMYECKUX
coenuHeHuil. ['eHernyeckas CBSI3b  HEOPTaHUYECKUX
BEIIECTB, Pa3IMYHBIX KJIACCOB

Knaccudukarms XUMUUECKUX peakifii B HEOPraHHYECKOH
U OpraHMYecKOM XUMHHU. 3aKOH COXpPAHEHHsS Macchl
BEIIIECTB; 3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUH TIPH
XMMHYECKUX PEaKIHAX

Ckopoctp peaknuu. OOpaTHMble peakiuh. XUMHYECKOES
paBHOBecHE

10

[Mpaktiueckass pabora Ne 1. «BnusiHMe pa3iIMIHBIX
(haKTOpOB Ha CKOPOCTh XMMHUYECKOH PEeaKIUI)

11

DJeKTpOoNUTHIECKAs JIACCOIUALIHSL. [Monsrue 0
BozmoponHOoM Tokasarene (pH) pactBopa. Peakimy moHHOTO
oOMeHa. ['MIpOMU3 OpraHWYECKHX W HEOPraHHYECKUX
BEILIECTB

12

OKHCIINTEIBHO-BOCCTAHOBUTEILHEIC peaxknuun. ITonsartue 00




OJICKTPOJIN3C pACIJIaBOB U pACTBOPOB colent

KOHTpOJ'IBHaH pa60Ta 110 pasaeiny ((TeOpCTI/I‘-ICCKI/IC OCHOBBI

13
XUMUN
Meramel, ux momoxenue B [lepuommueckoil cucreme

14 XuMudeckux 3nmeMenToB J[. . MeHneneeBa u 0COOCHHOCTH
cTpoeHus aToMoB. O0mHe hU3NIecKrue CBOMCTBa METAIIIIOB

15 CrnaBbl METAJUIOB. DNEKTPOXUMUYECKUH Psii HAapsKEHU I
METaJJIOB

16 XUMHYECKHE CBOMCTBA Ba)KHEUIIMX METAIJIOB (HATpHH,
KaJIUH, KaTbIIUi, MaTHAHN, aJJFOMHHAN ) U UX COCTUHCHUMN

17 XUMHUECKHE CBOMCTBA XpoMa, MEIU U MX COSTMHEHUI

18 XHWMUYECKHEe CBOMCTBA IIMHKA, YKeje3a U UX COCUHEHUN

19 [IpaxTuyeckas pabora Ne 2. "Perenue
SKCIEPUMEHTAIBHBIX 3a]a4 10 TeMe «MeTauten"
Hemerannel, ux mnonoxenue B Ilepuoamueckoil cucreme

20 xUMHYecKkuX 3eMenToB J1. Y. MenneneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB
Odusnyeckre  CBOWCTBA  HEMETAIOB.  AJUIOTPOIHS

21 HEMETaJJIOB (Ha MpHMeEpe Kuciopoaa, cepsl, (ochopa u
yrieposa)

22 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX COSANHCHHN

23 XuMHYecKue CBOMCTBA a30Ta, pocopa U UX COeTMHECHUI

24 XI/IMI/I‘IBCKI/‘I‘C CBOMCTBA yIJIEpOJAa, KpPEeMHHMA U MX
coeTMHEHU I

25 [IpuMeHeHre Ba)KHEHIINX HEMETAJUIOB U MX COSIMHEHUN
O0600IIeHHe H  CHUCTEMAaTH3allMs 3HAaHWH 110  TeMe

26 «Hemeramnery. BeramciaeHnss mo ypaBHEHHAM XUMHYECKUX
peakuui ¥ TEPMOXUMHUUECKUE PACUETHI

27 [IpaxTugeckas padora Ne 3. «Pemenne
SKCHEPUMEHTANBHBIX 3a7a4 1mo Teme "Hemeramb'"y

8 KonrtponbHass pabora mno Temam «Mertamie»y U
«HemeTramb

29 Heopranmueckue u OpTraHUYeCKUe KHCITIOTEHI.
Heopranmueckue n opraHMYecKue OCHOBaHHS
Awmdoteprbie HEOPTaHUYECKUE u OpTraHNYeCKHe

30 coenuHeHUs. [eHeTWdecKas CBS3b HEOPTaHUYECKAX U
OpPTraHUYECKHX BEIIECTB

31 Pomns XUMHAHA B obecrnieueHnn 9KOJIOTUYECKOH,

DHEPTeTUYECKOW W TIHIIEBOH O€30MacHOCTH, Pa3BUTHU




MCIUIVHBI

HpeI[CTaBJ'IeHI/IfI 00 O6IIII/IX HAay4YHBbIX MpUHIHUIIaX

32 MIPOMBIIICHHOTO TTOJTyYEeHHsI B)KHEHIIINX BEIIECTB !
33 UenoBek B MUpE BEIECTB U MaTEPHUAJIOB 1
34 XuUMUS U 3I0pPOBBE UETOBEKA 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




MPOBEPAEMBIE TPEBOBAHHS K PE3YJBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI
10 KJIACC

Kopn
MPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsieMble NpeAMeTHBbIC Pe3yJbTAThI OCBOCHHSI OCHOBHOW 00pa30BaTeIbHONH NPOrpaMMbl CPeIHEro
o01iero odpa3oBaHust

1

TeOpeTI/I‘leCKI/Ie OCHOBBEI OpFaHI/I‘ICCKOﬁ XHUMUH

1.1

ChopMHUPOBaHHOCTh MPEACTABICHUN O XMMHUYECKOH COCTABJISAIONIEH €CTECTBEHHOHAYYHON KAPTHHBI MUpA, POJIH
XMMUH B [TO3HAHHUH SIBJIEHUH MPHUPOJIBI, B (DOPMUPOBAHUH MBIIUIEHUS U KYJIbTYPBI TMYHOCTH, €€ ()YHKIIMOHATBHO N
IPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs MPAKTHYECKUX 3a7a4 M HKOJIOTHUECKH 00OCHOBAHHOI'O OTHONIEHHS K
CBOEMY 3JI0POBBIO M IPHPOIHO# cpefie

1.2

Brianenue cucreMoil XMMHYECKMX 3HAaHHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIIME MOHSATHS (MOJeKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCT, CTENEHb OKUCIEHHs, XHMHYecKas CBS3b, MOJb, MOJISIpHas Macca,
MOJSIDHBIH ~ 00BEM, yIJIEpOJAHBIA CKeJeT, (YHKIMOHANIbHAs TpyIIa, paguKajl, HW30MepHs, HW30MEpHI,
TOMOJIOTUYECKUH psZl, TOMOJOTH, YIJIEBOJOPOIBI, KUCIOPOA- U A30TCOAEPXKAIIUE COCIUHEHHs, OHOIOrHMYecKH
aKTHBHBIE BelleCcTBa (YrieBO/BL, )XUPHI, OSITKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOM OJIEKYJISIPHBIE
COEMHEHUsT); TEOPUU U 3aKOHBI (TEOpHsS XUMHYECKOTO CTpPOeHHMsI opraHuyeckux BemectB A.M. Byrieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK XUMUH, (PaKTOJIOTMYECKHE CBEICHHS O CBOICTBaX, COCTaBe, MOTYYEHUH U
0€30MacHOM HCITOJIb30BAaHUN Ba)KHEHIINX HEOPTaHWYECKHX M OPraHWYeCKHX BEUIECTB B OBITYy M NMPAaKTHYECKOU
JeATEIbHOCTH YeNI0BEKa

1.3

ChopMUpOBaHHOCT, YMEHHI BBIABJIATH XapakKTepPHBIC TNPH3HAKH TOHATHH, YCTAHABIMBATH HX B3aUMOCBS3b,
HUCIIOJIB30BATH COOTBCTCTBy}OIJ_II/IC IIOHATHUIA HpI/I OIIMCaHHUM COCTaBa, CTpOGHI/ISI u npeBpameHHﬁ OpFaHH‘IeCKI/IX
COEeMHEHUI

1.4

CcOPMHUPOBAHHOCT YMEHHWI HCIOJIB30BATh XUMHYECKYIO CHMBOIHMKY JUIS COCTABIICHUS MOJEKYISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpPALIEHHOH) (POPMYJ OPraHUYECKHX BELIECTB U YPAaBHEHHH XUMHYECKUX PeaKinu,
U3rOTaBIMBAaTh MOZEIM MOJIEKY] OpPraHMYECKUX BELIECTB U1 WIIIOCTpAalMM MX XUMMUYECKOro U
IPOCTPAHCTBEHHOI'O CTPOEHHUS

1.5

C(bOpMI/IpOBaHHOCTB yMeHHﬁ YyCTaHaBJIMBATh NMPUHAAJICKHOCTD N3YUCHHBIX OPraHM4Y€CKNX BEHICCTB I10 UX COCTaBy
U CTPOCHUIO K ONpelelIEHHOMY Kiaccy (IpyIIle) COeIMHEHHIl (yriaeBOLOpOIbI, KHCIOPOI M a30TCOIEprKallie
COCIIMHEHUs, BBICOKOMOJIEKYJIAPHBIC COSIMHEHHUs), JaBaTh MM HA3BaHUA II0 CHCTEMAaTHYECKOHl HOMEHKIAType
(IUPAC)

1.5

ChopMHUPOBaHHOCTh YMEHHS OLPENEIATh BUABI XMMUUYECKOH CBS3HM B OPraHMYECKUX COEIMHEHMAX (OAMHAPHBIE
KpaTHBIE)

1.6

CopMHUPOBaHHOCTh YMEHHMS IIPUMEHATD: MOJIOKEHHS TEOPHH CTPOCHHS OpraHndeckux Bemects A.M. byrieposa
JU1s1 OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHMS]; 3aKOH COXPAHEHHUS] MacChl BEIIECTB

VYraesonoponsl. Kucnopoaconepskaiue 1 a30TCoAeprKaliie OpraHUIecKue coeJUHEHHs. BbICOKOMONEKyIsIpHbIE
COETMHEHUSI

2.1

ChopMHUPOBaHHOCTh YMEHUIN MPHUBOJIUTH TPUBHANbHbIE HA3BaHHS OT/EIBHBIX OPraHUYECKHX BEIICCTB (ITHUIIEH,
MIPOTIMJICH, AlleTHJICH, TUICHIIIMKONb, TIHLEpPHH, (eHou, (GopManbaerul, aneraiblerui, MypaBbuHas KUCJIOTa,
YKCYCHasl KHCIIOTa, OJEWHOBas KHUCIOTa, CTEApUHOBAas KUCIOTA, TIIOK03a, (pPyKTO3a, Kpaxmal, LelUTIoJ03a,
TJIMIINH)

2.2

ChopMHUPOBaHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (U3MUECKHE W XHMHYECKHE CBOWCTBa
TUTUYHBIX TPEACTABUTENCH PA3IMYHBIX KJIACCOB OPraHMYECKUX BellecTB (MeTaH, 3TaH, STHJICH, MPOIIMJICH,
arietiiieH, Oyraauen-1,3, merunOyraauen-1,3, OSH30J, METAHOIN, ATAHOIN, ATUJICHIIIMKONb, TIHIEPUH, (EHO,
alleTalb/IeTU]l, MypaBbHHAsI U YKCYCHASI KHCIIOTHI, TJIFOK03a, KpaxMaJl, [eJUTI0JI03a, aMHHOYKCYCHAsI KUCIIOTA)

2.3

C¢hopMHPOBaHHOCTE YMEHHS WIIIIOCTPUPOBATh T'€HETHUECKYIO CBS3b MEXAY THIIMYHBIMH TIPEICTaBUTEISIMH
pPa3IUYHBIX KJIACCOB OPTaHWYECKHX BEIIECTB YPABHEHHSMH COOTBETCTBYIOIIMX XHUMHYECKHX pPEAKIHHA C
HCIIONB30BaHUEM CTPYKTYPHBIX (hOpMYIT

CdopMupoBaHHOCTE yMEHHSI XapaKTepU30BATh MCTOYHHUKH VYIIIEBOIOPOTHOTO CHIPbs (He()Th, MPHUPOMHBIA Ta3,
YTOII), CIIOCOOBI UX MepepadOTKU M MPAKTHIECKOE MPAMEHEHHNE MTPOAYKTOB MepepadOTKH

Xumus 1 ku3Hb. Pacuérnl

3.1

ChopMHPOBaHHOCTE YMEHHH BJIaJETh CHCTEMOH 3HAHMM 00 OCHOBHBIX METOJaxX HAyJHOTO TIO3HAHUS,
WCTIONB3YEeMBIX B XHMHM TIPH H3y4EHHHM BEIIECTB M XHMHYECKHX SBICHUH (HaOmIO#EHNE, H3MEpeHue,
9KCTIEPUMEHT, MOJICTTMPOBAHMUE), HCIIONb30BATh CHCTEMHBIC XHMWYECKHE 3HAHUS ISl TIPHUHATHS DPEIICHWH B
KOHKPETHBIX )KH3HCHHBIX CHUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U X MPUMEHEHHEM

3.2

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ CO6J'HO,Z[aTB npaBujia TMOJIb30BaHUA XHMIYSCKON HOCY,Z[OI71 u J'Ia60paT0pHBIM
O60py,I[OBaHI/IeM, a TAKKC IIpaBuiia O6paHICHI/I$I C BCIICCTBAMU B COOTBCTCTBUU C MHCTPYKIUSAMHU 11O BBIITOJIHCHUIO
J'Ia60paT0pHLIX XUMHWYCCKHX OIIBITOB

33

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ IJIAHUPOBATb YW BBIIOJHATH XHUMUAYECKUN OKCIICPUMCHT (npeBpameHm[




OpPTaHUYECKUX BEIIECTB MPU HAIPEBaHWH, NOJy4EHHE ITUICHA U M3YYEHHE €ro CBOICTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYeCKHX BEUIECTB, JEHATypauus OeJIKOB NMpW HAarpeBaHHUM, IIBETHHIE PEAKIMH OEJIKOB) B COOTBETCTBHHU C
MpaBWIaMH TEXHUKH O€30MacHOCTH IpH OOpalleHWH C BEUIeCTBAMH U JIAOOPaTOPHBIM 00OpYHIOBaHUEM;
TIPE/ICTABIATD PE3YIIBTATHl XMMUYECKOT0 SKCIIEpUMEHTa B (hOpME 3aIiCH YPaBHEHNH COOTBETCTBYIOIINX PEaKIIUH
1 GOPMYIHPOBATH BHIBOBI HA OCHOBE 3THX PE3yNIbTaTOB

34

CchopMHUpOBaHHOCTH YMEHHI POBOUTD BBEIYUCIICHUS 110 XUMHYECKHUM YpaBHEHHSIM (Macchl, 00bEMa, KOIMMIecTBa
WCXOJJHOTO BEIIECTBA WJIM IPOAYKTA PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO M3 MCXOIHBIX
BEIIIECTB WJIH MPOJYKTOB PEAKIIHH)

3.5

ChopMHPOBaHHOCTh YMEHUI KPUTHYECKH aHAJIM3MPOBATH XMMHUYECKYIO MH(OPMALHUIO, ITOJYIaeMYI0 M3 Pa3HBIX
HCTOYHHKOB (CpelicTBa MaccoBoi mH(popMaliy, ceTb VIHTepHET U apyrue)

3.6

CchopMHUpOBaHHOCTE yMEHHUI COOJIONATh TpaBHia 3KOJOTMYECKH LeNecoo0pa3sHOro TOBEINCHUS B OBITY H
TPYIOBOW AESTEIHHOCTH B LENSAX COXPAHEHMS! CBOET'O 37I0POBhSI M OKPYXKArOUIeH MPUPOJHON Cpe/ibl, OCO3HABATH
ONACHOCTh BO3JICHCTBHS Ha JKUBBIE OPTaHM3MBI ONpPECIEHHBIX OPTraHWYECKHX BEIIECTB, IOHUMAas CMBICT
nokazatesnst [IJIK (mpemensHO AOMYyCTUMOM KOHIIEHTPALMM), MOSICHATH Ha TPHMEpax CHocoObl YMEHBLICHHS U
NpeNOTBPALEHHs UX BPEJIHOTO BO3ICHCTBUS HA OPraHN3M YeJIoBeKa

11 KVIACC

Kopn
MpoBEPSEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIEC Pe3yJbTAThl OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHONH NPOrpaMMbl CpeIHEro
o01ero oopa3oBanust

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMUMUH

1.1

Brnaienue cucteMoi XUMUYECKUX 3HAHUH, KOTOpask BKITFOYACT: OCHOBOITOJIATAFOIIHE TOHITHS (XUMHYCCKUHN JIEMCHT,
aToOM, DIIEKTPOHHAs O0OJIOYKA aToMa, s-, p-, d-dJIEKTPOHHBIE OpOWTAIM aTOMOB, MOH, MOJIEKYJa, BaJIeHTHOCTB,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHb OKHCIICHHS, XHMHUYECKas CBs3b, MOJb, MOJISPHAs Macca, MOJSPHBIH 0O0BEM,
KPHUCTAJUIMYECKAsi PElIETKa, THUIbl XUMHYECKUX peakiuil (OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE, JK30- U
SHJIOTEPMHUUYECKHE, PEAKIIMH HOHHOTO OOMEHA), PACTBOP, JJIEKTPOIMTHI, HEIIEKTPOJIMTHI, 3JIEKTPOINTHYECKAS
JTUCCOITHAIINS, OKHUCIIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHYCCKOW PEaKIMy, XUMHUECKOE PABHOBECHE); TCOPUH U
3aKOHBI (TEOpHsl dJIeKTpouTUYecKor auccounanyu, [lepuonnueckuit 3akod J[.M. MenzaeneeBa, 3aK0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK XUMHUH, (DAKTOJOTMYECKHUE CBEICHHS O CBOMCTBaX, COCTaBe,
NOJIy4eHHH W 0E30MaCHOM HCIIOJIb30BaHMU BAKHEHMIIMX HEOPraHMYECKUX BEIIECTB B OBITY W IPAKTUYECKOM
JIeSITebHOCTH YeJIOBEKa

1.2

ChopMHUPOBaHHOCTh YMEHHMI BBIBIIATH XapaKTEPHbIC IPU3HAKK M B3aUMOCBSA3b U3YYEHHBIX NOHATHH, IPUMEHSThH
COOTBETCTBYIOILIUE MOHATHS MPU ONMCAHUM CTPOCHUS M CBOMCTB HEOPraHHMYECKHUX BELIECTB M WX IpPEBpallCHUil;
BBIABJISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHMH C MOHATHAMHU M INPEACTABICHUSMU IPYIHX €CTECTBEHHOHAaYUHBIX
HpEIMETOB

1.3

BrnageHne OCHOBHBIMH METOJAaMM HAy4HOI'O IIO3HAHMS BEIIECTB M XWUMMYECKUX SIBIEHUH (HaOiiozneHue,
H3MepeHUe, FIKCIEPUMEHT, MOJICTTUPOBAHHUE)

1.4

ChopMHUPOBaHHOCTh YMEHHH ONpPEIeNsITh BAJICHTHOCTh W CTEIEHb OKUCIEHHS XUMHYECKHUX OJIIEMEHTOB B
COEIMHEHUSIX PA3UYHOTO COCTaBa, BHUJ XUMHUYECKOHN CBSI3U (KOBAJICHTHAsI, MOHHAS, METAIJIMYeCKasi, BOJOPOIHAs)
B COCIUHEHUSX, TUI KPHUCTAJUTUYECKOH PEHIETKH KOHKPETHOrO BelecTBa (ATOMHAsi, MOJEKYJSpHAs, HOHHAs,
MeTaJUTHIecKas)

1.5

C¢opMHUpOBaHHOCTh YMEHUH OIPEETIATh XapaKTep Cpelibl B BOAHBIX pacTBOPaxX HEOPTaHWUECKUX COSIMHEHUH

1.6

CdopMHUPOBaHHOCTh YMEHHS KIacCHOUIMPOBATH XUMUUYECKHE PEAKLUUH 10 PA3IWYHBIM NpH3HAKaM (YUCIy H
COCTaBY PeardpyrolIuX BEIECTB, TEIUIOBOMY 3(D(EKTy peakuuH, W3MEHEHHIO CTENCHEH OKHCIEHHS JJICMEHTOB,
00paTUMOCTH PEaKINH, YIACTHIO KaTaJIn3aTopa)

1.7

ChopMHUPOBaHHOCTE YMEHHH COCTaBIATh YPABHEHMS PEAKUUH pa3IMYHBIX THIIOB, IOMHBIE M COKPAIIEHHBIC
yYpaBHEHHMS peakInii FOHHOr0 OOMEHa, YUUTBIBAs YCIIOBHUS, PH KOTOPBIX 3TH PEAaKLUH HIyT 10 KOHIA

1.8

C¢hopMHUPOBaHHOCTE yMEHHH IIPOBOAMTH PEAKIUM, IOATBEP)KIAIONINE KAueCTBECHHBIH COCTaB Pa3IUYHBIX
HEOPTaHMYECKUX BELIECTB, pPACIO3HABATh OMNBITHBIM IIyTEM HOHBI, NPHCYTCTBYIOLUIME B BOJHBIX pPacTBOpax
HEOPTaHHYECKHX BEIIECTB

ChopMHPOBaHHOCTE YMEHHUH pPacKpBIBaTh CYIIHOCTh OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIM MOCPEICTBOM
COCTaBJICHHS HJICKTPOHHOT0 OaJaHCa ITHX PEAKIHH

CdopMupoBaHHOCTH YMEHHUH 00BSICHATH 3aBUCUMOCTD CKOPOCTH XUMHUYECKON PEAKIIUU OT Pa3iIndHbIX (PaKTOpOB

ChopMHUPOBaHHOCTh YMEHUI OOBSICHATH XapaKTep CMEHICHHsS XHMHUYECKOro PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aeiicteus (mpuniun Jle [llaTtense)

OO0m1as ¥ HeopraHWIecKas XUMUS

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ PACKPBIBATHL CMBICT Hepnolmqecxoro 3aKOHa I[I/I MeH,ueneeBa " IECMOHCTPUPOBATDH
€ro CUCTEMAaTHU3NPYIOIIYIO, 06I>$ICHI/ITCJ'ILHyIO 1 IMPOrHOCTUYCCKYHO (1)yHKIII/II/I

2.2

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ XapaKTePU30BaATb JDJICKTPOHHOC CTPOCHUEC ATOMOB XHUMHUYCCKHUX DJJICMCHTOB 14
nepuoaoB HepHOZ[H‘IGCKOfI CUCTCMBI XUMHUYCCKUX 5JICMCHTOB I[I/I MGH,E[GJIGGBa, HCHOJIb3Ys MOHATUA «S-, D-, d-




QJIEKTPOHHBIC OpOWTANM», «IHEPTeTUYCCKUE YPOBHM», OOBICHATh 3aKOHOMEPHOCTH W3MCHEHHUS CBOWCTB
XUMUYECKHUX D3JIEMEHTOB M UX COEAMHEHUU mo mepuoaaMm u rpynnam llepuogudeckod CHUCTEMBI XUMUUYECKUX
anemenToB JI.1. MenneneeBa

2.3

C(l)OpMHpOBaHHOCTB yMeHI/IfI XapaKTepU30BaTh (OHI/ICI)IBaTI)) 06IIII/I€ XHMIYECKUE CBOMCTBA HCEOPraHn4CCKNX
BCHICCTB PaA3JIMYHBIX KJIACCOB, IMOATBEPKIAATL CYIISCCTBOBAHUC TCHETHYECKON CBS3H MCKAY HCOPraHN4YCCKUMU
BCIICCTBAMU C IIOMOINBIO ypaBHeHI/Iﬁ COOTBECTCTBYHOIIUX XUMHNICCKUX peaKHI/II\/’I
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CdopMupoBaHHOCT, yYMEHHI YCTaHABIUBATh IPHHAIICKHOCTh HEOPTaHMUYSCKUX BEIIECTB IO MX COCTaBy K
onpeaenEHHOMY Kitaccy (TpyIIie) COeIMHEHUH (TIPOCThIE BElleCTBa — METAJIIBI 1 HEMETaJLIBI, OKCHIIbI, OCHOBAaHUS,
KHCJIOTBI, aM(OTEPHBIC THIPOKCHIBI, COJIH)

2.5

ChopMHUPOBaHHOCTh YMEHHI HCIIOJIB30BAaTh XUMHYECKYI0 CHUMBOJIMKY JJISI COCTaBJIEHHs (DOPMYNl BEIIECTB U
ypaBHEHHH XUMHYECKHX peakiui, cucremaruueckyro HoMmeHknatypy (IUPAC) u TpuBHanbHblE Ha3BaHMS
OT/IENBHBIX HEOPraHMYECKHX BEUIECTB (yrapHbId T'a3, YIJEKHCIbIA ra3, aMMHakK, raméHasi U3BeCTb, HeraméHas
W3BECTh, IUTHEBASI COJA, IUPHUT M APYTHE)

2.6

CdopMupoBaHHOCT, YMEHHI XapaKTepPHU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHAE CBOMCTBA HEOPTaHUYECCKUX
BEIIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHWE T€HETHMUECKOW CBSI3U MEXAY HEOpraHMYeCKUMHU
BEIIECTBAMMU C MTOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX pEaKIui

2.7

ChopMHUPOBaHHOCTh YMEHHI IIAHMUPOBATH U BBIMOJHATH XMUMHUYESCKHH SKCIICPHUMEHT (Pa3ioKeHHE MEPOKCHIA
BOZIOPOZA B HMPHCYTCTBHU KaTaJIH3aTOpa, ONMpPEICICHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOTO
WHJIMKATOPA, BJIMSHUE Pa3lUYHBIX (HAaKTOPOB HA CKOPOCTh XMMHUECKOH pEaKIMH, PEaKkiud HOHHOTO OOMeHa,
KAueCTBEHHbIC peakuuu Ha cyiabdar-, KapOOHAT- | XJIOPHI-aHUOHBI, HAa KATHOH aMMOHHS, pEIICHHE
9KCIIEPUMEHTATIBHBIX 33734 1Mo TemaM «Metamiby u «Hemeramisny) B COOTBETCTBHM C MpaBHIaMH TEXHUKH
0e30MacHOCTH NpU OOpallleHHH C BElIeCTBAMH M JIAOOPaTOPHBIM 00OpYIOBaHHEM; MPEACTABIATh PE3YJIbTAThI
XMUMHYECKOro SKCIIepUMeHTa B (hopMe 3alMCH ypaBHEHHUH COOTBETCTBYIOIIHMX peakiuii 1 GOpMyITUpOBATh BHIBOJBI
Ha OCHOBE JTHX PE3y/IbTaTOB

2.8

ChopMHUPOBaHHOCTh YMEHHI COOJIONATh IpaBUIIa IOJB30BAHUS XMMHYECKOW MOCYHOH H 1abopaTOpHBIM
000pyIoBaHMEM, a TaKXKe MPaBuIia O0pallleHUs] C BEIECTBAMH B COOTBETCTBUH C MHCTPYKIMSMH MO BBITOJTHEHHIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB
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ChopMHUPOBaHHOCTh YMEHHUI XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JISKAIINE B OCHOBE IMPOMBIILICHHOTO
NOJIyYeHUS] CEPHOW KHCIIOThI, aMMHaKa, a Takxke CPOPMHPOBAHHOCTh MPEACTABICHUII 00 OOIIMX HAay4HBIX
NPUHLIIIAX U 9KOJIOTHYECKHUX IPOoOIeMax XMMHUUECKOro IIPOU3BOJICTBA

Xumus U Ku3Hb. Pacuérnl

3.1

ChopMHUPOBaHHOCTh MPEACTABICHUI O XMMHUYECKOM COCTABIISIIONICH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIH
XMMHH B IO3HAHUHM SABJICHUH PUPOLBI, B GOPMUPOBAHUM MBILIICHHS M KYJIbTYpPBI INYHOCTH, €€ ()YHKLIMOHAIBHOH
IPaMOTHOCTH, HEOOXOOUMOHN Ul PeIeHHUs NPaKTUYECKUX 3allad M AKOJOTHYECKH OOOCHOBAHHOTO OTHOLICHUS K
CBOEMY 3/I0POBBIO U PHUPOAHOMN cpefie

3.2

ChopMHUPOBaHHOCTh YMEHHI KPUTHYECKH aHAIU3HPOBATH XMMHUUYECKYI0 HH(POPMANHUIO, MONTY4aeMyI0 U3 Pa3HBIX
HCTOYHHKOB (CpE/ICTBa MAacCOBOH KOMMYHHMKAINH, ceTh VIHTEpHET U Jpyrue)

33

CdopMHUpOBaHHOCTh YMEHHH COONIOATh NpaBMila 3KOJOTHYECKH IIENeCOOOpa3HOr0 IOBENEHUS B OBITY H
TPYJOBOH AEATEIBHOCTH B IIETSIX COXPAHEHHs CBOETO 3/I0POBBsI U OKPYXKAroLel PUPOAHON Cpeibl
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Oco3HaBaTh ONAaCHOCTh BO3ICUCTBUS HA )KUBbIE OPIaHU3MbI ONPEIENEHHBIX BEIIECTB, IOHUMAs CMBICII TIOKa3aTels
ITJIK, mosicHATh Ha mpUMepax CrocOObl YMEHBIIEHUS U IPEJOTBPAILCHUS HX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M
YyeJIoBeKa

3.5

ChopMHPOBaHHOCTE YMEHHUH HPOBOJAUTH BBIYHMCICHUS C MCIOJIB30BAHUEM MOHATHS «MaccoBas JOJS BELIECTBA B
pactBope», OOBEMHBIX OTHOIIEHWH Ta30B IPH XMMHUYECKUX PEAKIMAX, MACCHI BEIIECTBA WIM 00BEMa ra3oB IO
H3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WIM 00bEMY OTHOTO M3 YYaCTBYIOLIMX B PEaKIMU BELIECTB, TEIZIOBOTO
3¢ deKTa peakunuy Ha OCHOBE 3aKOHOB COXPaHEHHS] MacChl BEIIECTB, MPEBPALICHIS U COXPAaHEHHS YHEPTHU




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEP:KAHUS
1 TeopeTnieckrne OCHOBBI OPraHUYECKOH XUMUH
11 [Ipenqmer opraHudeckoil XUMHU: e BO3HUKHOBCHHE, Pa3BUTHEC W 3HAUYCHUC B TONYYCHWHM HOBBIX BEIIECCTB U
) MaTtepuayioB. Teopus CTpoeHHs OpraHmIeckux coenuHeHnid A.M. byTiiepoBa, €€ OCHOBHBIC MTOJOXKCHUS
12 CrtpykTypHBIEe (HOPMYITBI OPTaHUYECKUX BEIICCTB. [ OMOJIOTHS, M30MEpHs. XWMHYECKas CBS3b B OPraHUICCKUX
) COCJIMHEHUSIX — OTMHAPHBIC M KpaTHBIC CBsA3U. [IpencTaBieHue o KiacCu(UKaIui OPraHUIECKUX BEICCTB
13 H0MeHKnaTypau OpPTaHUYECKUX COCAMHCHUN (cHcTeMaTH4ecKas) W TPUBHAIBHBIC HA3BaHHUS Ba)KHEHIINX
NIpeCTaBUTENEH KJIACCOB OPTaHMUECKUX BEIIECTB
2 YrneBoaopoast
AJKaHBI: COCTaB M CTpPOEHHE, TOMOJIOTMYECKUH psAl. MeTaH W 3TaH — MNPOCTeHIlne MPEACTABUTENN AaJIKaHOB:
2.1 (u3nUecKre U XUMHYCCKHE CBOMCTBA (PEaKIMU 3aMEIICHUS W TOPCHUS), HAXOXKICHHE B MPHUPOJE, MOIYICHHUE H

IMPpUMECHCHUE

AJKeHBI: COCTaB U CTpOCHHE, TOMOJIOTY€CKUI pAa. DTUJIEH U IPOIUJIEH — HpOCTeﬁLHPIe MpeaACTaBUTEIN aJIKCHOB!
2.2 (l)I/ISI/I‘IeCKI/Ie U XHMUYECKHE CBOMCTBA (peaKHI/II/I TUApUPOBAHUA, TaJIOTCHUPOBAHUA, TUApaTalllid, OKHCJICHHUA N
HOJ'II/IMepI/BaHI/II/I), MOJYYCHUEC U IIPUMCHCHUE

Ankanuensl: Oyraauen-1,3 w merunOyraaues-1,3: cTpoeHWe, BaKHEHIIME XMMHYECKHE CBOWCTBA (peakius

2.3
HOJ'II/IMepI/BaHI/II/I). HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbI

AJNKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHMsS, TOMOJOTMYECKUH psif. ALIETHIEH — MPOCTEHIINH TpeICTaBUTENb
24 QJIIKWHOB: COCTaB, CTPOCHHUE, (PM3MYECKHUE M XMMHUUYECKHE CBOWCTBA (pEaKLUH TUAPHPOBAHMS, rajloreHUPOBAHUS,
TUApATalMU, TOPEHHUs), IOJIYYeHUE U IPUMEHEHHE

Apenbl. benzon: cocraB, crpoeHue, (unMUecKHMe M XWMHUUYECKHE CBOWCTBA (peakUUM TaJOreHUPOBAHUS W
HUTPOBaHUs), TOJydeHUE M INpuUMeHeHHue. Tomyon: cocraB, CTpoeHHe, (U3NUecKHe UM XUMHYECKHUE CBOMCTBA
(peakuu TaJOreHUPOBaHMA U HUTPOBAHUSA), MOTYYEHHE U TpUMEHeHHe. TOKCHUHOCTh apeHoB. ['eHeTnyeckas
CBSA3b MEX]y YIVIEBOJOPOAAMH, IPUHAUIEIKALIMMU K pa3JIu4HbIM KlaccaM

2.5

[IpupoaHble WCTOYHWUKM YIIIeBOMOPOAOB. [lpupomHblii ra3 u mnomnyrHele HedTsHble ra3pl. Heptp u €€
npoucxoxaenue. Croco0s! nepepaboTKH HeTH: eperoHKa, KPEKUHT (TEPMUUECKUH, KaTaIUTHYECKUi), TUPOIu3.
IpoxyxTs! nepepa®oTky HePTH, UX IPUMEHEHUE B IPOMBIILIEHHOCTH U B OBITY. KaMeHHBIH yroib ¥ NPOIYKTHI €T0
nepepaboTKH

2.6

3 Kucnoponaconepxaiue opraHi4eckie CoeIHHeHHS

[penenbHble OJHOATOMHBIE CIUPTHL. MeETaHON M 3TaHON: CTpPOEHHE, (M3MUYECKHE M XHMHYECKHE CBOWCTBA
(peakuuy ¢ aKTUBHBIMH MeETaJUIaMH, IaJOr€HOBOIOPOJAMHU, FOPEHUE), TPUMEHEHHEe. BonoponHble CBA3UM MEXIy
MOJEKyJIaMu chupToB. JleficTBMEe MeTaHOIa W O3TaHOJIA HAa OpPraHU3M 4YeJIoBeka. MHOTrOaTOMHBIE CIHUPTHI.
OTHIIEHITIMKONb U TIIHLEPHH: CTPOeHHe, (PM3NYECKHe U XMMHUYECKUE CBOICTBA (B3aHMMOJACHCTBHE CO MIETOYHBIMU
MeTaJJlaM{, Ka4eCTBEHHAs! peaklusl Ha MHOIOaTOMHbIE clupThl). JleiicTBre Ha opraHu3Mm uenoseka. IIpumeHenue
TIIMLEPUHA U STUIICHTIIMKOJIS

3.1

3.2 deHoun: cTpoeHre MONEKYIIbL, (DH3MYECKUE U XUMHYecKHe cBoiicTBa. TokcuuHOCTh (eHona. [Ipumenenue dhenona

Anpaerusipl U keToHbl. DopMalbaeru, aneTaibIeru]: CTPOeHUE, HHU3MUECKUEe M XUMHUYECKUE CBOMCTBA (peaKiuu
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OKHCJICHHUSA U BOCCTAHOBJICHUA, KAYCCTBCHHBIC peaKL{I/II/I), TMOJIYYCHHUE U IPUMEHCHUE

OIHOOCHOBHBIE Ipe/eNIbHbIe KapOOHOBBIE KUCIOTEL.. MypaBbUHAS U YKCYCHAst KMCIIOTBI: CTPOEHHE, QU3HMUYecKne U
XMMHYECKHe CBOMCTBa (CBOMcTBa, oOmMe Ui Kiacca KHCIOT, peakius JSTepu(UKanuy), NONydeHHe |
npumeHeHre. CTeapruHOBas U OJIEMHOBAS KHCIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE

34

CnoxHsle 3(DUpBI KaK TPOM3BOJHBIE KAPOOHOBBIX KHCIOT. ['maponu3 ciaoxkHbIX 3¢upoB. Kupsl. ['uaponus sxupos.

3.5
IIpumenenue xupoB. buosorndyeckast posib JKUPOB

VYraeBompl: coctaB, KiaacCH(UKALUS YIJIEBOJOB (MOHO-, M- M TONUcaxapujibl). [JOKo3a — MpOCTEHIIHit
MOHOCaxapui: OCOOCHHOCTH CTPOCHHUS MOJEKYNbI, (U3UUECKHe M XUMHUYECKHE CBOICTBa (B3aMMOJCWCTBUE C
runpokcunom Meau(Il), okmcneHme amMmMuadHBIM pacTBOopoM okcuma cepebpa(l), BoccTaHOBiIEeHHE, OpoOXEHHE
TIIIOKO3bI), HaXOXJIEHHE B TPHUPOIE, NMpHMEHeHne, Omomormueckas ponb. DortocmHTe3. PpykTOo3a Kak H30MEp
TIIIOKO36L. Kpaxman u memmtono3a Kak MpupoaHbie nonmuMepbl. CTpoeHne KpaxMaia U HeIUToNIo3sl. Dusndeckuie u
XIMHYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KaueCTBEHHAs PEAKIIHSI C HOJIOM)

3.6

4 A3oTconepikarniye OpraHMIecKue COSIMHECHUS

AMUHOKHCIIOTHI KaK aM(i)OTCpHLIe OpPTaHUYECKUE COCAUHEHU . dm3nyecKrue 1 XUMUISCKHE CBOMCTBA aMHHOKHCIOT
(Ha npuMepe FJ'II/IIII/IHa). Bronornueckoe 3HaveHre aMHHOKHUCIIOT. HGHTI/I,HBI

benxm kak MIPUPOAHBIC BBICOKOMOJICKYJISIPHBIC COCAWHCHMS. HCpBI/I‘IHaﬂ, BTOpHUYHAsA W TPETHUYHASA CTPYKTYypa
0enKkoB. XMMHYECKHE CBOMCTBA OEIIKOB: TUAPOJIN3, ACHATYpALMs, KAYCCTBCHHBIC PCAKIIMN HA OenKu

5 BLICOKOMOJIGKYJ'IHPHBIG COCOMHCHU A




OCHOBHEIE ITIOHATHS XUMHHU BBICOKOMOJICKYIIAPHBIX COCﬂHHeHHﬁZ MOHOMCED, MOJHUMEP, CTPYKTYPHOC 3B€HO, CTCIICHDb

5.1 TTOJTMMEPH3AIiY, CPETHSS MOJICKyaspHas Macca. OCHOBHBIC METOJIBI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTUHECHUH
— TIOJIMMEPU3ATINS U TTOJTUKOHICHCAIIHS
59 DKCIIepUMEHTATBHBIC METOIBI U3YUCHUS BEMIECTB M MX MPEBPAIICHUIN: 03HAKOMIICHHE C 00pa3llaMy MPUPOIHBIX H
) HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayayKoB. TlonmydeHre CHHTETHYECKOr0 KaydyKa U PE3HHBI
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEP:KAHUS
1 TeopeTnueckrue OCHOBBI XUMHU
XUMHUYECKUi sieMeHT. AToM. Sapo aroma, W30TONBL. JJEKTPOHHAS O0OJI0OYKa. DHEPreTHYecKHe YpOBHH,
1.1 MOAYPOBHU. ATOMHBIE OpOUTANH, §-, P-, d-31eMeHThl. OCOOCHHOCTH pacrpeeIeH sl HIEKTPOHOB 110 OpOUTAISIM B
aToMax AJIEMEHTOB IMEPBHIX YETHIPEX MEPHOMOB. INEKTPOHHAS KOH(DUTYpAIHs aTOMOB
Ilepuonuueckuit 3axkoH u Ilepuommdeckas cuctemMa xumuuyeckux osnemeHtoB JI.MI. MenneneeBa. CBsi3b
12 nepuoanueckoro 3akona u Ilepuonnueckoil cucrembl xuMmuueckux siaemenToB .M. MenzaeneeBa ¢ coBpeMeHHON
) TeOpHed CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHYCCKHUX 3JICMEHTOB M 00pa3yeMbIX HMU
MPOCTHIX M CIIOKHBIX BEIIECTB IO IPYIIIAM | MEPUOJaM. 3HAUCHHUE EPHOAMYCSCKOr0 3aKOHA B Pa3BUTHU HAYKH
CrpocHue BemiecTBa. XWMHUYECKas CBs3b. BUIBI XMMHUYECKOW CBs3M (KOBAJICHTHAs HETONISAPHAsS W MOJIIpHAS,
1.3 WOHHAsI, MeTajuTnueckasi). VIOHbI: KaTHOHBI U aHHOHBI. MeXaHN3MbI 00pa30BaHMs KOBAJICHTHON XUMHUYCCKON CBS3H
(0OMEeHHBIN ¥ TOHOPHO-AKIeNTOPHBIN). BomopoHas cBs3b
1.4 BanentHocTh. DnekTpooTpuaTenbHOCTh. CTENEeHb OKUCICHUS
BemectBa MONEKYISIpPHOTO W HEMOIEKYJISIPHOTO CTPOEHMs. 3aKOH TIOCTOSIHCTBA COCTaBa BeEIIeCTBA. THIIbI
1.5 KPUCTAITMYECKUX PEHIETOK. 3aBUCHMOCTh CBOWCTBA BEIECTB OT THMA KpUCTauindeckoi pemérku. [lonsrue o
JIUCTIEPCHBIX crcTeMax. VICTHHHBIE U KOJJTOMIHbIE pacTBOPBI. MaccoBasi I0Jisl BEIIECTBa B pacTBOpE
1.6 Kiaccudukauus HeopraHnieckux coeqrHeHnid. HoMeHkaTypa HeopraHHuecKHX BEIIECTB
1.7 Xumndeckas peakims. Kiaccudukaiys XUMUIECKHX PEaKIUi B HEOPTAHUYECKOM U OPraHMYeCcKOl XUMHUU. 3aKOH
COXpaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHHUS M MTPEBPAIICHHS YHEPTHU TP XUMHUUECKHX PEaKIIUsIX
1.8 CKopocCTb peakiyu, e€ 3aBUCUMOCTh OT Pa3JIMYHbIX (haKTOPOB
1.9 OOpaTtuMble peaknuu. XUMUYeCKoe paBHOBecHe. DaKTOPHI, BIMSIONINE HA COCTOSHUE XUMUYECKOTO PaBHOBECHS.
ITpunnun Jle HlaTenbe
1.10 Onekrponutnueckas aucconuanus. CuibHble U ciiabble dekTpoinThl. Cpena BOAHBIX PACTBOPOB BELIECTB: KHCIAs,
HeWTpasbHasl, 1ienoyHas. Peakiiuu noHHoro ooMeHa
1.11 OKHUCITUTETFHO-BOCCTAHOBUTEIbHbIC PEaKIUU
2 Heopranuueckas Xumust
Hewmeramnel. Ilonoxxenue HemeramwioB B Ilepuoanueckoii cucreme xumudeckux snemeHTos .M. Menneneesa u
2.1 OCOOCHHOCTH CTpPOEHHsI aTOMOB. (DH3MYECKHE CBOWCTBA HEMETAIOB. AJUIOTPOIUS HEMETaIOB (Ha MpHMepe
KHCIIOpoa, cepsbl, hocdopa u yriaeposa)
XUMHUYECKUE CBOMCTBA BAKHEHIINX HEMETAIJIOB (TalloreHOB, Cepbl, a3ota, (ocdopa, yriepona U KpeMHHs) U UX
2.2 COeMHEHNH (OKCHIOB, KHCIOPOACOIEPKAIIMX KHCIOT, BOAOPOAHBIX coeAuHeHui). [IpuMeHeHMe Ba)KHEHUIINX
HEMETAaJIOB U UX COSNMHEHHUN
Meramnel. [lonoxxenue meramioB B Ilepuonnueckoil cucrteme xumudeckux snemeHToB .M. Menneneesa.
2.3 OCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmme (u3nueckue CBOWCTBA METAaJLIOB.
CruraBsl METAIUIOB. DIEKTPOXUMHUYECKUH PsI HAIPSHDKEHU METaJIOB
XWUMHUYECKUE CBOWCTBA BAKHEHIINX METAJUIOB (HATpHWL, KallWii, KalbLUi, MarHW{, aJFOMAHUH, IMHK, XPOM,
2.4 KeJe30, Melb) U HUX coeanHeHuit. OOIpe crnocoObl MONyuYeHUs] MeTaaoB. [I[puMeHeHHe MeTayuioB B OBITY H
TEXHUKE
2.5 ['eHeTHYeCKas CBA3h HEOPTAaHMUECKUX BEIIESCTB, MPHHAIISKAINX K Pa3THIHBIM KJIaccaM
3 XUMHUS U KU3Hb
31 Pone xumum B 0OecriedeHHH 3KOJIOTHIECKOH, YHEPTeTHYSCKON U MUIIEBOW OE30IMacHOCTH, Pa3BUTHU METUITHHBL
[ToHsATHE O HAYYHBIX METOAAX TO3HAHHS BEIIECTB M XUMHUCSCKHUX PEaKITIi
[IpencraBnenns 00 OOMMX HAYYHBIX MPUHIAINAX MPOMBIIUICHHOTO MONYYEHHUs BaKHEHITNX BemIecTB. UemoBeK B
32 MHpE BEIIECTB W MAaTEPHUAJOB: BaXHEHIINE CTPOHUTENBHBIC MaTepHAIbl, KOHCTPYKIIMOHHBIE MaTEePHAalbl, KPACKHU,
CTEKJI0, KePaMHKa, MATEPHAIIBI T AIEKTPOHUKH, HAHOMATEPHAJIbl, OpraHMIECKHE 1 MUHEPAIbHBIC YI0OpEHHs
33 XuMHUsL W 3/I0pOBbE UEIIOBEKA: IpaBIJIa WCIIONB30BAaHMS JIEKAPCTBEHHBIX IPENapaToB, IPaBHIIA OE30TACHOTO

HMCIIOJIB30BaHUS IPETIAPATOB OBITOBOI XUMUU B IMOBCETHCBHOM JKM3HU
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