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IHosicHuTEILHAA 3aIHCKA

[TporpaMma o XMMHH Ha ypOBHE CpEAHEro 0011ero o0pazoBaHus pa3padboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B
Poccuiickoii @eneparnumny, TpebOBaHMiA K pe3ybTaTaM 0CBOCHUS deepanbHON
o0pasoBaTenpHON IPOorpaMMbl cpeaHero odiiero oopaszosanus (POIT COO),
IpeICTaBICHHBIX B DeiepaibHOM TOCYITapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
COQ, ¢ yuérom KoHuenuuu npenogaBaHusi yueOHOro npeaMera « Xumus» B
oOpa3oBaTenbHbIX opranm3anusx Poccuiickoit deaepaiiuu, peann3yonux OCHOBHBIE
o0pazoBarenbHbIE MPOrPaMMBbl, 1 OCHOBHBIX MOI0KeHUN «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit ®enepanuu Ha nepuon 1o 2025 rogay» (Pacnopsixenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY NOJIXOJOB K pa3pabOTKe MNpOrpaMMbl IO XHUMHUH, K ONPEICICHHUIO
oOuieil cTparernn OOy4yeHUs, BOCIUTAHUA M PA3BUTUS OOYYArOIIMUXCS CPEICTBAMU
yueOHoro mpeamera «Xumus» g 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTABHIIH
koHnentyanbapie monoxkeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJCH,
colepKaHUs, pPe3yJbTaTOB OOyYeHHS H TPEOOBAaHWMN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011e00pa30BaTeIbHON  OpraHM3allM, SBJSIETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBanHOoCcTH. OHO  CIY)KUT 3aBEPHIAIONIMM  JTAallOM  pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LEHHOCTEW, MPUCYIIUX
LEJIOCTHON CHUCTEME XUMUYECKOT0 00pa30BaHusl. DTH EHHOCTU KacaloTCs MO3HAHUS
3aKOHOB IPUPOJIbI, (HOPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KylbTypbl YEJIOBEKa, a
TaK)K€ KOJIOIMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS! K CBOEMY 3/I0POBBIO M ITPUPOJHOM
cpene. Peanmsyercs xumuueckoe oOpazoBaHuEe OOYYAIOMIMXCS HA YPOBHE CPEIHETO
o0miero oOpa3oBaHHs CpeICTBaMU y4eOHOTO MpeaMeTa «XHUMHUS», COACpXKaHHE U
IIOCTPOEHUE KOTOPOIO OINpEAENIEHbl B MPOrpaMMe M0 XUMHUHU C y4ETOM crenupuKu
HAayKl XUMUH, €€ 3HAYCHUS B IO3HAHWU NPUPOJbI U B MATEPHAIBHON KU3HU
oOmiecTBa, a Takke C y4€TOM OOMMX IeNedl W TPHUHIIMIIOB, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpemHero oodmero obpazoBanus B Poccuiickoit
denepanumu.

XuUMHUSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coO0yi0 posib B
COBPEMEHHOW IUBIIIN3AIMH, B CO3/IaHUN HOBOM 0a3bl MaTepHanbHOU KyIbTyphl. OHA
BHOCHT CBOM BKJaJ B (POPMHUpPOBAHUE PAlMOHAIBHOTO HAYYHOTO MBINUJICHHS, B
CO3/IaHHUE€ LEJIOCTHOIO MPEICTABICHUS 00 OKpY)KaloIEM MHUPE Kak O €JIUHCTBE
OpUPOABl W 4YelIOBeKa, KOTopoe (opmMupyercs B XUMHUM Ha OCHOBE IOHHUMAHMUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAOIIET0 MHpPA, OCO3HAHMS B3aHMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, NX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSAMU TPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JPYTMMU €CTECTBEHHBIMM HAyKaMH, XHMHs CTaja
HEOTHEMJIEMOM YacTbI0 MHUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIEUIHOTO



TpyJa U SKM3HU KaxJaoro uieHa oOmectBa. CoBpeMeHHass XUMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBleHAa HA PEIICHUE
rII00AaNBHBIX TPOOJIEM YCTOMYMBOTO pAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIIEBOM, IKOJIOTHYECKON O€30MaCHOCTU U OXPaHBI 3JI0POBBSI.

B coorBercTtBUM ¢ 0OmUMH TEISIMH W TPUHIMIAMH CPETHEro O0OIIero
obOpazoBanms coaepxanue mnpeamera «Xumus» (10-11 kmaccel, 6a30BBI ypPOBEHD
W3YUYCHUS) OPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJTOTOBKY
oOydJaronuxcs, HeOOX0IUMYIO UM JJIsl BEIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHENIHOTO BKIJIFOUEHHUS B KU3Hb COLIMYMA, MTPOJIOJDKEHUSI 00pa30BaHUs B Pa3IUUYHbBIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBisiloliUMU ~ TIpeAMeTa «XUMUS»  SABJSIIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» u  «OOmass W HEOpraHuyeckas XUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUSI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAaHUN MO0 HEOPraHMYECKOM XMMHUHU (C BKIIOUEHHEM 3HAHWM U3 OOIIeH XUMHH) U
OpraHn4eckor Xxumuu. POpMHpPOBAHME JAHHOM CHUCTEMBI 3HAHUM NPHU H3yYCHUU
npeaMeTa o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHUST BCETO MHOT000pa3us BEIIEeCTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa couepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cQopMHUpoBaHa B MPOrpaMMe MO XHMHUM Ha OCHOBE
CUCTEeMHOr0 TOAXOJa K M3Y4YeHHIO Y4eOHOro wmarepuaia ¢ OoOyCJIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUH Ha OMPENCIEHHBIX TEOPETHUCCKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKOi XMMHHU BEIIECTBA pacCCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPHHM CTPOEHHUSI OPraHUYECKHX COEAMHEHUW, a TAaK)KE€ Ha ypOBHE
CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEACTABIEHUN O CTPOCHUH BenecTB. CBeneHUA
00 m3ydaeMbIX B KypC€ BEIIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB IO
CIIOKHBIX OWOJIOTMYECKH aKTHBHBIX COEAWHEHUH. B Kypce OpraHMuecKod XUMHH
MOJIy4aroT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
NEepBOHAYANILHBIC TPEJCTABICHUS O XWUMHUYECKOW CBA3HM, KJIACCU(PUKAIIMOHHBIX
MPU3HAKAX BEUIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSA, O XUMHUECKOU
peaKuuu.

[lon HOBBIM yIJIOM 3peHUsT B mOpeaMmeTe «XuMuUs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3YYCHHBIH Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
TEOPETUUYECKHUM MaTepual U (aKTOJOTUYECKUE CBEICHHS O BEIIECTBAX U XMMHUYECKOM
peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas ¥ HEOpPraHWYeCKas XUMUSD»
00y4aromuMcs IPEAOCTaBISIETCS BO3MOKHOCTh OCO3HAThH 3HAUEHHUE MEPHOTUIECKOTO
3aKOHa C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TMO3UIMM, TIyOKe TMOHSIThH
UCTOPUYECKOE HU3MEHEHHE (QYHKUMH HTOro 3akoHa — OT o00o0marmen 10
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrteMa 3HaHUKA O BaKHEMIIMX BEIIECTBaX, UX COCTAaBE, CTPOCHHUH,
CBOWMCTBAaX M MPUMEHEHUHU, a TAKKE O XUMHUUECKUX PEAKIHUSIX, UX CYIUIHOCTH U



3aKOHOMEPHOCTSX MpOTEeKaHus aomnoyHsercs B Kypcax 10 u 11 kiraccoB aneMeHTamMu
COACP/KAHUSA, HMEIOIIMMM KYJIbTYPOJIOTMYECKHM W TPUKIAJAHOW Xapakrep. OTH
3HAHMS CIIOCOOCTBYIOT IOHHMMAHHUIO B3aWMOCBSI3M XHMHHM C JAPYTMMH HayKamw,
PAcCKpBIBAIOT €€ pOjb B IIO3HABATEIBLHOM U IPAKTUYECKOU ACATEIBHOCTU YEJIOBEKA,
CIOCOOCTBYIOT BOCIMTAHUIO YBaKEHUS K IPOLIECCY TBOPUYECTBA B 00JaCTH TEOPUH U
IPAKTUYECKUX TPUIIOKEHUNA XHMHUH, IOMOTAIT BBITYCKHUKY OPHUEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBA3AHHBIX C XUMHEH,
KPUTUYECKHA OCMBICIIMBATh HH(POPMALIMIO U IPUMEHSATh €€ JIs1 NOMOJHEHUs 3HaAHUM,
pELIECHNs] UHTEIUIEKTYAIIbHBIX U JOKCIEPUMEHTANIBHBIX MCCIEA0BATEIbCKUX 3a1a4y. B
LEJIOM COJepXKaHUe y4eOHOro mnpeaMera «XHUMHUS» JaHHOTO YpPOBHS H3y4Y€HUs
OpUEHTHUPOBAHO Ha (POpPMHUpPOBAHUE y OOYYAIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI
JUIs  TOHMMaHus (Quiocodckux wuaeH, TakWX Kak: MaTepuajbHOE €IWHCTBO
HEOPraHUYECKOTO M OPraHUYEeCKOro MHpa, OOyCIOBICHHOCTh CBOWCTB BEILLECTB UX
COCTaBOM M CTPOCHMEM, IIO3HABAEMOCTb IPUPOIHBIX SBICHUN IIYTEM 3KCIIEPUMEHTA
U pEeleHUus MNpPOTUBOPEUMA MEXAY HOBbIMH (PaKTaMd M  TEOPETUYECKUMH
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUU IKOJIOTUYECKUX MpoOieMm, a
Takke Mpo0ieM cOepeKEeHUs] IHEPreTUUECKUX PECYPCOB, CHIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mmaHe pemeHus 3amad BOCHMTAHUS, pa3BUTUS M COLMAIU3ALMH
00ydJaromuxcsi MPUHATBIE MPOTPAMMON 1O XHUMHH TOAXOABl K OMNPEICICHHUIO
CONEp)KaHMs W TIOCTPOGHHUS TMpeaMeTa TMpeaycMaTpuBaloT  (OpPMUPOBAHHE
YHHUBEpPCAIbHBIX YUEOHBIX NEHCTBUM, UMEIOLIMX 0a30BO€ 3HAUCHUE JJISl PA3IUYHbIX
BUJOB JICATEIBHOCTU: pElIeHUs MpoOjeM, TIOUCKa, aHainu3a U 00paboTKu
uHbopMaIuy, HEOOXOMUMBIX Ui TPUOOPETEHHs] OmbITa MNPAKTHUYECKOH U
MCCIIEIOBATENIbCKOM NEATENbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IIO3HAHUNA XUMHH.

B mpakTuke mpenogaBaHMs XUMHH Kak Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, TaK U Ha YPOBHE CPEIHEro oOIIero oOpa3oBaHusi, MPU ONPEIEICHUN
COZCPKATEIIBHOW XapaKTEpUCTUKM LEJIEM U3Yy4YEHHs IIpeaIMeTa HallpaBICHUEM
NEPBOCTENIEHHOW 3HAYUMOCTH TPAJAMLMOHHO MpPU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKOM HAyKM Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAaKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHMPOBOW KylbTypbl. C
METOAUYECKOW TOYKM 3PEHUs TaKOW IIOAXOJ K OIPENEICHUIO LEJIeU H3Yy4YEHMs
IIpeAMETa SIBJISIETCS BIIOJIHE OIIPABIaHHBIM.

CornacHO MAaHHOM TOYKE 3pEHMS TJIABHBIMU LESAMU HW3YYEHHs] IpeaMeTa
«Xumusn» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

o (opMupOBaHME  CHUCTEMBl  XHMHUYECKUMX 3HAHMW  KaKk  BaKHEHIIen
COCTaBJIAIOLICH €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B OCHOBE KOTOPOU
JeKaT KIIOUEBBIE MOHSATHUS, (PyHIAMEHTAJIbHbIE 3aKOHbI M TEOPUU XUMMH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IIOHMMAaHWE CYIIHOCTH JIOCTYIIHBIX



00001IeHNT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C MCTOpUEH uX
Pa3BUTHS U CTAHOBJICHHS,

o (GopMHpOBaHHE W PA3BUTHE IMPEICTABICHUI O HAYYHBIX METOJAX IMO3HAHUSI
BEIICCTB U XUMHYECKHUX PEAKINi, HEOOXOIUMBIX JIJIsi TIPUOOPETCHUSI YMEHUH
OPHUEHTUPOBATHCS B MUPE BEIIECTB M XUMHYCCKHUX SBIICHUN, HUMEIOIUX MECTO
B [IPUPOJIE, B IPAKTUYECKON U TOBCETHEBHOM JKU3HH;

e Ppa3BHTHE YMECHUH U CIIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIIOIECHUEM U
OOBSICHEHUEM  XUMHUYECKOTO  AIKCIEPUMEHTa,  COOJIIOJICHHEM  TIPaBUI
0e301acHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsny ¢ atuM, copepkarenbHash XapaKTEpUCTHKA IENeH W 3a1ad W3ydCHHS
npeaMeTa B IporpaMMe Mo XMMHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMH TPHOPUTETAMHU B CHUCTEME CpeaHero oOmiero oOpazoBanus. CeromHs B
NPETOAaBaHUK XHUMHH B OOJIBIICH CTETICHW OTHAETCS MPEANOYTEHUE MPAKTUICCKON
KOMIIOHEHTE COJIep KaHusI O0yUYeHUs, OpPUEHTHUPOBAHHOM HA TIOJATOTOBKY BBITYCKHUKA
o0m1eo0pa3oBaTeTbHOM  OpraHu3allii, BJIAQJCIONIET0 HE Ha0OpoM 3HAHUWM, a
(YHKIIMOHATTBHOH TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU W YMEHUSIMH aKTHBHOTO
MOJyuYeHUs] 3HAHWW W TPUMEHCHHS WX B pEaTbHOW IKU3HU JJIA PEIICHUS
MPAKTHYECKHX 3a7ad.

B cBsi3u ¢ 3TUM TpU U3ydEeHUHU TpeaMeTa « XUMUsD) JTOMUHHUPYOIIee 3HAUYCHUES
nproOpeTaloT TaKKE IENH U 3a/1a4H, KakK:

amanTanus OOYyYaroImUXCs K YCIOBHSM JWHAMHYHO Pa3BHBAIOIIETOCS MHPA,
(dbopMUpOBaHNE UHTEIICKTYaTbHO PA3BUTOM JIHYHOCTH, TOTOBOM K cCaM000pa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIPHOMY MPHHATHIO TPaMOTHBIX pCIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMU M MX IPUMCHCHUEM;

dopmupoBaHHe Yy  OOyYarOmMXCS  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIMI), HWMEIONIMX YHUBEPCAIbLHOEC 3HAYCHHWE JUIS Pa3]IMYHBIX BHUJIOB
JEATCIIbHOCTH: PEIICHUs TpoOJieM, MOWCKa, aHalu3a W 00pabOTKM WHGOpMAIUH,
HEOOXOUMBIX JIJISi IPUOOPETEHUS OIBITA JIEATSIBHOCTH, KOTOpas 3aHUMAeT BaXKHOE
MECTO B TIO3HAHWU XHMHH, a TaKKe IS OICHKH C TMO3WIMHA 3KOJOTHYECKOU
0€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPTaHU3M
YeJI0BEKa U MPUPOTHYIO CPEemdy;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTCIUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00YYaroIUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 10 XMMHH B COOTBETCTBUH C KHU3HECHHBIMH IOTPEOHOCTSIMH, HCIIOJIb30BATh
COBPEMCHHBIC WH(POPMAIIMOHHBIC TEXHOJIOTUU JUIsl TIOMCKA W aHaiu3a y4eOHOH u
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COJICPIKAHHUS;

dbopMUpOBaHHE M pa3BUTHE Y OOYUYAIOIIUXCSI aCCOIMATUBHOTO M JIOTUYECKOTO
MBIIUICHAS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUM W IPOBEICHUU XUMHYECCKOTO
IKCIEPUMEHTA;



BOCMIUTaHWE y  oOydarommxcss  yOexAEHHOCTM B T'YMaHHCTHYECKOU
HAIIPaBJICHHOCTH XWMHH, €€ BaXXHOW PO B pPEHICHUU TIOOAIBHBIX TPOOIEM
PaIMOHAIBHOTO TPUPOONIOIL30BAHMS, TOTOJHEHUS YHEPTreTUYCCKUX PECypCcoB U
COXpaHEHUsl TPHUPOJHOTO PABHOBECUS, OCO3HAHMS HEOOXOJUMOCTH OEpekHOIro
OTHOIIEHUS K TPHUPOJAE M CBOEMY 3J0pPOBbIO, a TakkKe MPUOOPETEHUSI OIbITA
WCITOJIb30BAHUS TMOJTYYCHHBIX 3HAHUW JUIsl TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIMIX, CBI3aHHBIX C XUMUYCCKUMH SBICHHSIMHU.

B yueGHOM 11aHE cpemHero obmero oopa3oBaHus MpeaMeT « XUMHUs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaMETHOM 00nacTi « ECTeCTBEeHHO-HAYUYHBIE PEIMETHI.

OO611ee 4KMCIIO YacoB, OTBEIEHHBIX JJIS M3YYEHUS XUMHH, Ha 0a30BOM ypOBHE
cpemHero o0mero ooOpazoBanus, cocTaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMUM

[Ipenmer opraHnyeckod XUMHUHU: €€ BO3HUKHOBCHHUE, PAa3BUTUE U
3HAYEHHUE B MOJYYEHUHU HOBBIX BEIIECTB U MAaTEpUAIIOB. Teopus CTpoeHuUs
OopraHnueckux coequHeHnii A. M. byTiepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrtpykrypHbIe (HOpMYIIBI OPraHUYECKUX BemecTB. [ oMonorus, usoMepus.
XUMHUYECKAsT CBSI3b B OPraHUYECKUX COCIUHEHHSX — OJIMHApPHBIE U
KpaTHBIE CBSI3H.

[IpeacraBinenre o0 KiIacCUpUKAIMK OPraHUYECKUX  BEIIECTB.
HomeHnknatypa oOpraHudeckux COEIMHEHUN (cucTeMaTthueckas) |
TPUBHAJIBHBIE  HA3BAHMSA  BAXHEWUIINX  NPEACTABUTENICH  KIIACCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHS BEIIECTB M  UX
IpEeBpaLICHUI: 03HAKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB U
MaTepUalaMM Ha MX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OPraHUYECKHUX
BEIIECTB, HAOJIOACHHE W OMUCAHHE JEMOHCTPAIMOHHBIX OMBITOB IIO
MPEBPAILICHUIO OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM (IUIABJICHUE,
oOyTJIMBaHUE U TOPEHUE).

Yriesoagopoast

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psia. MeraH u 3TaH
— TMPOCTEUIINE TPEACTABUTEIHN aJIKAHOB: (PU3UYECKHE W XUMUYECKHE
CBOMCTBa (peaKkUuu 3aMEIIEHUs W TOPEHUS), HAXOXKJIECHHE B IMPHUPOJE,
MOJIyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUUN psia. OTUIEH U
OPONMWICH — TPOCTEHINE TMPEACTAaBUTEIN AIKEHOB: (U3UUECKUE W
XUMUYECKUE CBOMCTBa (peakiuu TUAPUPOBAHUS, TaOr€HUPOBAHUSA,
rUpaTalyy, OKUCICHUS U OJUMEPHU3allin), TOJyYeHHE U IPUMEHEHHE.

Anxanuensl: OyrtamueH-1,3 u wetwiOyranuen-1,3: cTpoeHwue,
BOKHEUINIME XUMHUYECKHE CBOMCTBA (peakius MOJUMEPHU3ALUN).
[TonydeHne CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA PSI.
ALleTWIEH — MPOCTEHIINN MPEICTABUTENL AJIKUHOB: COCTaB, CTPOCHHUE,



buznyeckne W XMMHYECKHWE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIOTeHUPOBAHUS, TUAPATALIUN, TOPEHUS), TIOTYUYECHHUE U TPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (QU3NYECKHE U XUMUYECKUE
CBOMCTBa (peakuuu TaJOT€HUPOBAHUS W HUTPOBAHUS), IOJIY4YEHHE U
npuMeHeHue. Tonyon: cocmag, cmpoenue, @usuueckue u Xumuieckue
ceolicmea (peakyuu 2an02eHUpoOBanus U HUMPOBAHUs), NOTYYEHUe U
npumenenue. TOKCHUHOCTh apeHOB. ['eHeTMyeckas CBSI3b MEXKIY
YTJIEBOAOPOIAMH, IPUHAUICKALIMMHI K Pa3IMYHbIM KJIACCAM.

[IpupoaHbple HCTOYHMKM YIieBOAOpPOaOB. Ilpuponsslii 133 wu
nonyTtHele HedTaHble Ta3pl. Hepte um e€ mpoucxoxaeHue. CrnocoObl
nepepadoTKu HeTH: MEPETOHKA, KPEKHHT (TepMUYECKUA,
KaTaguTuueckui), nuponus. Ilpoayktel mnepepaboTku HedTH, UX
IPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObiTy. KaMeHHBI yroiab u
IPOIYKTHI €r0 nepepadOTKH.

OKCHepUMEHTAIIbHBIE ~ METOAbl ~ WM3YYEHUs BEIIECTB M HX
MpPEBpAIlCHHI: O3HAKOMJIEHHME C O00pa3lamu IJIaCTMAacC, KaydyKOB U
pe3unsbl, komwekuuu «Hedts» u «Yroiawp», MoIenupoBaHHE MOJEKYJ
YIJIEBOJAOPOIOB U TAJIOr€HONPOU3BOJAHBIX, MPOBEICHUE NPAKTUYECKON
pabOoThI: MOJIYyYEHHUE ITUIIEHA U U3YYEHUE €TO CBOMCTB.

Pacuérnrle 3agadn.

Brluucienust no ypaBHEHHIO XUMUYECKOM peakuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKLIUU 110 U3BECTHBIM
macce, 00bEMY, KOJMYECTBY OIHOIO M3 MCXOAHBIX BEIECTB WIH
MPOJIYKTOB PEAKLINH).

Kucaopoacoaepxxamme opranudeckune coeJUHEHUS

[IpenenbHbIE OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHHUE,
¢u3nyecKre U XUMUYECKUE CBOMCTBA (PEAKIIMY C aKTUBHBIMU METAJUIAMH,
raJIor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BoaopoaHble CBs3U
MEXKJy MOJIEKYJIaMH CHOUPTOB. JlelicTBME MeETaHOJla W JTaHOJIA Ha
OpraHu3M YEJOBEKa.

MHOroaToMHbl€ CIUPTHI. DTUICHIJIMKOIb W INIMLIEPUH: CTPOCHUE,
¢u3nyecKkue U XMMHUYECKUE CBOMCTBA (B3aMMOJEUCTBUE CO IIEIOYHBIMU
METaJUlaMH, KadyeCTBEHHAsh pEaklUus Ha MHOTOAaTOMHBIE CIUPTHI).
JlelicTBUE Ha oOpraHu3M 4YejoBeka. [IpuMeHeHue riaMuepuHa W
STUJICHIJIUKOJISL.

®deHo: CTPOCHHUE MOJIEKYJIbI, (PU3UUYECKHUE U XMMHUYECKHE CBOMCTBA.
Tokcuunocts (penona. [lpumenenue penona.




Anpnerusibl U kemousvl. POpMaANBAETHI, AUECTAIBIETU: CTPOEHUE,
buznueckne W XUMHYECKHE CBOWCTBAa (pEakIUU OKHUCICHUS U
BOCCTaHOBJICHUS, KAYECTBEHHBIE PEAKIIUH), TOJTyYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbuHAs U
YKCYCHasi KHCIJIOTBL: CTPOEHHE, (PU3MYECKHEe M XHUMHYECKUE CBOMCTBA
(cBoiicTBa, OOmMKE M KiIacca KHUCIOT, PEaKIus OSTEepUPUKAINN),
noylydyeHue M npuMeHeHue. CTeapuHOBasi U OJEUHOBAs KHUCIOTHI Kak
MIPEACTABUTENM BBICIIUX KapOOHOBBIX KMCIOT. MbUIa KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOILIEE ACHCTBHUE.

Cnoxuele d3Qupel Kak MPOU3BOJIHBIE KAapOOHOBBIX  KHUCIOT.
I'upponus cnoxubix 3¢upoB. Kupel. I'maponus xupos. IIpumeHeHue
AKUPOB. bronornueckas poJib )KUPOB.

VYrieBoapl: cocraB, KiacCU(pUKAIMS YIJIEBOJAOB (MOHO-, IU- H
noscaxapuabl). [1oko3a — mpocTedmii MoHOcaxapua: OCOOEHHOCTH
CTPOCHHSI  MOJIEKYJbl, (U3NYECKHE U  XHUMHYECKHE  CBOWCTBA
(B3aumogeiicteue ¢ ruapokcugom wmeau(Il), okucienne amMuadyHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHE TIIIOKO3bI),
HaXOXJE€HWE B NpUpPOJE, NpPUMEHEHHE, OHoJoruuecKkas podib.
@ortocuHTe3. PpyKTO3a KAK U30MEP ITHOKO3BI.

Kpaxman w nemmonosa kak nOpupoaHble moauMepbl. CTpoeHue
Kpaxmaia M Ueuiono3bl. Duznyeckue u XUMHYECKUE CBOMCTBA
Kpaxmana (TUAPOJIN3, KaYECTBEHHAs PEAKIIUsI C UOJOM).

OKCHNEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHS BEIIECTB M  UX
MIpEBPAILICHUIA: IIPOBEJCHNUE, HaOI0IeHUE 151 ONMCaHHE
JE€MOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHUPTOB (OoKucieHue »dtaHona okcuaoM Menu(Il)),
MHOTOATOMHBIX CIUPTOB (B3aUMOJACHCTBUE TIIMIIEPUHA C THAPOKCHUIIOM
Menu(Il)), anpaerugoB (OKHUCICHHME aMMHUAYHBIM PAacCTBOPOM OKCHJIA
cepebpa(l) m rugpoxcumom wmenu(ll), B3ammopeiicTBue Kpaxmana c
MOJIOM), TIPOBEJECHHE IMpaKkTU4YecKol palboThl: CBOICTBa pacTBOpa
YKCYCHOM KHCJIOTBI.

PacuérHble 3agaum.

Boeluucienust no ypaBHEHHIO XUMUYECKOUN peakuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOAYKTa PEAKLUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OIHOIO M3 MCXOAHBIX BEIECTB WIH
MIPOJIYKTOB PEAKIIUN).

A3oTrcoaeprkane OpraHu4eckue COeIMHEHHUS.



AMUHOKUCIOTBI Kak amM(OTEepHbIE OPTraHUYECKUE COCIUHEHUSI.
®usznyeckre M XHWMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha IpUMEpe
riuuuHa). buonoruueckoe 3HaueHne aMuHOKUCIIOT. [lenTuapt.

benku Kak MpUPOIHBIE  BBICOKOMOJIEKYJISIPHBIE — COEIMHEHMS.
[lepBuuHas, BTOpHYHAs M TPETUYHAS CTPYKTypa OEIKOB. XUMHUYECKHE
CBOMCTBa O€IKOB: TMAPOIN3, JACHATypalus, KaueCTBEHHbIE PEaKIMU Ha
Oenku.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4Y€HUs BEIIECTB M HX
IpeBpalleHU: HaOIIOJEHNE U ONKUCAHUE JIEMOHCTPALMOHHBIX OIBITOB:
JeHaTypanus OENKOB MMPU HATPEBaHUH, [BETHBIE PEAKIIUU OETIKOB.

BbicokoMouiekyJIsIpHbIE COeIUHECHUS

OCHOBHBIE TOHATHS XWUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALNHY,
CpelHsAsl  MOJeKyJsipHas  Macca. OCHOBHBIE  METOJBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI — NOJINMEPHU3ALIHS u
MOJIMKOH/ICHCALIHSL.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
IpeBpalleHUl:  O3HAKOMJIEHME C  o0pa3llaMd  OPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanmsanust MeXXnpeIMETHBIX CBA3€U IIPU U3YUEHUN OPTaHUYECKON
xumMuM B 10 Kjacce oCylIeCTBISETCS Yepe3 MCIOJb30BaHUE KaK OOLIUX
€CTECTBEHHO-HAYYHBIX IIOHATUM, TAaK MW TOHATHH, SABIISTFOLIUXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC MOHSATHS: SIBICHHUE, HAYYHBIN (DaKT,
TUIOTE3a, 3aKOH, TEOpus, aHajliu3, CHUHTE3, Kiaccudukams,
IIEPUOIUYHOCTB, HaOJII0/IeHUE, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJEJIMPOBAHUE.

du3uka: maTtepus, SHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa,
HPHEPreTUUECKU YpPOBEHb, BEIIECTBO, TeJO, OOBEM, arperatHoe
COCTOSIHUE BEILIECTBA, PU3NYECKUE BEIINYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorusa: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B
opranusme, (HOTOCHHTE3, OMOJIOTHYCCKA AKTHBHBIC BemecTBa (OCNKH,
YTIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepalibl, TOPHbIE MOPOJbI, MOJIE3HBIE MCKOMAEMBbIE,
TOIUIMBO, PECYPCHI.



TexHomorus: IMUIICBBIC IMPOAYKTBI, OCHOBbBI PpPalMOHAJIBHOI'O
IMUTaHuA, MOKIHUEC CpCACTBaA, JICKAPCTBCHHBIC KW  KOCMCTHUYCCKHUC
Inpceraparsl, MATCPUAJIbI U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKHM JIeMEHT. ATOM. Sapo aroma, n30Tonbl. DNEKTPOHHAS
0001109Ka. DHEPreTHYeCKHe YPpOBHU, OyPOBHU. ATOMHbBIE OpOUTAIH, S-,
p-, d- »anementel. OCOOCHHOCTH pacHpeneieHUs DJIEKTPOHOB TIO
opOuTaisiM B aroMax »dJIEMEHTOB TIEPBBIX YETHIPEX TEPHUOJIOB.
DnexkTpoHHasi KOH(UTYpalKsi aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuogumyeckass cUCTEMAa XUMHUYECKUX
anemeHtoB J[. M. Menneneea. CBA3b INEPUOAUYECKOTO 3aKOHA H
[Tepnoanueckoit cucrembl xuMuueckux 3yemeHtoB . Y. MenaeneeBa ¢
COBPEMEHHOM TEOpHEN CTPOCHHUS ATOMOB. 3AKOHOMEPHOCTH W3MEHEHHSI
CBOMCTB XHMMHYECKUX DJJIEMEHTOB M O00pa3yeMblX HMMH TMPOCTBIX M
CJIOKHBIX BEIIECTB IO IPYIIIAM U EpUoAaM. 3HAYEHNE NIEPUOIUIECKOTO
3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XUMUAYECKas CBSA3b. BUABI XUMHUYECKOU CBSI3U
(koBajJieHTHasi HEMOJIsIpHAsT W TIOJsIpHAs, HWOHHAsS, METAJUTUYecKas).
MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON XUMHUYECKOUN CBs3M (OOMEHHBIN
U JIOHOPHO-aKUENnTOpHbIM). Bogopomnas  cBa3p.  BajleHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. (CTENeHb OKUCICHUA. VOHBL: KaTHOHBI M
AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PELIETOK.
3aBHCUMOCTh CBOKCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

Ilonatne o aucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE
pacTBOpbl. MaccoBas 101 BEILeCTBa B PaCTBOPE.

Knaccudukanus Heopranuueckux coeauHenuii. Homenknarypa
HEOPraHWYECKUX BELIECTB. [eHeTuyeckas CBA3b HEOPraHUYECKUX
BEILIECTB, IPUHAUICKAIIMX K PA3TUIHBIM KIJIACCAM.

Xumudeckas peakius. Kmaccubukamuss XUMHYECKHX PEaKIuid B
HEOPTaHWYECKOW W OPraHUYECKON XHWMHHU. 3aKOH COXPAHEHHUSI MAacChl



BEIIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS YHEPTUHN MPU XUMUYECKHUX
peaKIusx.

CkopocTh peakmuu, €€ 3aBUCHMOCTh OT pPa3IMYHBIX (DAKTOPOB.
OGpaTuMble peakiuu. XUMHYECKoe paBHOBecHe. DaKTOpbl, BIUSIONINE
Ha cocTosiHUE Xumuueckoro pasHoBecud. [Ipunnun Jle [laTense.

OnekTpoiauThueckas — auccorumanus. CuibHble U cja0bie
aneKTpoauThl. Cpea BOAHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHasl,
IIEJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

OKCIepUMEHTaIbHBIE ~ METOJbl  W3YYEHHsS  BEIIECTB U  UX
npeBpaiieHuit: aeMoHcTpanusi Tabmui «llepuonnueckas cucrema
xumuueckux siemMeHTtoB [[. WM. MeHnneneeBa», usydeHHe MOJENIEH
KPUCTAJUTUYECKUX PEIIETOK, HaOIIFOCHHE u OITMCaHue
JEMOHCTPAIIMOHHBIX M JJA0OPAaTOPHBIX OMBITOB (Pa3JIOKEHUE TMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUHU KaTaJIM3aTOpPa, OMPEACICHUE CPEJIbl pACTBOPOB
BEIIIECTB C MOMOIIBIO YHUBEPCAILHOIO MHIAUKATOpPA, PEAKI[MU HOHHOIO
oOMeHa), MpPOBEJCHUE MPAKTHUYECKOH paboThl «BiusHHE pa3TudHBIX
(haKTOPOB Ha CKOPOCTh XUMUYCCKOU PEAKITUI.

Pacuérnbie 3anaun.

Pacuétel Mo ypaBHEHMSIM XUMHUYECKUX pPEaKIUi, B TOM YHCIE
TEPMOXUMUYECKUE PaCU€Thl, PaCUEThl C UCIOJIb30BAaHUEM TOHSATHUS
«MaccoBas JI0JIs BEIICCTBaY.

Heoprannyeckasi xumus

Hemeramnel. [lomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xumudeckux anemeHToB [[. Y. MennmeneeBa u 0COOCHHOCTH CTPOCHUS
aToMoB. PU3NUYECKUE CBOMCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAJIOB
(Ha mpuMepe KUCIIopoa, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TAJIOTEHOB, CEPBHI,
azota, ¢docdopa, yriepoga W KPEeMHHUS) U HX COCAUHEHUH (OKCHIOB,
KHCJIOPOACOICPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHECHHUI).

[IprmMeHeHne BaXKHEUIIIMX HEMETAIIOB M MX COCAUHECHUH.

Meramnbl. Ilomoxkenue wetaiwuioB B Ilepuognueckorl cucreme
xumuueckux sneMeHTtoB [[. M. MennaeneeBa. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000J04YeK aToMoB MerauioB. OOmme ¢uznueckue
cBoiicTBa MeTauioB. CIulaBbl METAIIOB. JJEKTPOXMMHUYECKUN PsiJI
HaNpsKEHU METAJLIOB.



XUMUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATpUM, Kalui,
KaJbI[U{, Mar"Hui, ajJlOMUHHUM, LHUHK, XpOM, 3>K€JIe30, Mellb) U HX
COCIMHCHUU.

OO6mue crocoObl MmoaydeHus MeTauioB. [IpuMeHeHne MeTauioB B
OBITY U TEXHUKE.

OKCNEPUMEHTAJIbHBIE ~ METOJBl ~ M3YYE€HUS  BEIIECTB H©  HUX
MIPEBPAIICHAUI: M3YYCHUE KOJUIEKINN «MeTauibl U CILIaBB», 00pas3IioB
HEMETAJVIOB, pPEIICHHE OHKCIEPUMEHTAIbHBIX 3a/1a4, HaOIIOACHUE W
OIMCaHUE JIEMOHCTPAIIMOHHBIX 51 71a00paTOPHBIX OIIBITOB
(B3auMOJEHCTBHE THUIPOKCHJA ATIOMHHHUSI C pPacTBOpaMH KHUCJIOT U
IeJI04eid, KAYECTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

Pacuérneie 3amaun.

Pacuérel Maccel BeliecTBa WM 00BEMA Ta30B 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJIHOTO M3 yYacTBYIOIIUX B
peakIy BEIIECTB, pacu€Thl Macchl (00BEMaA, KOJWYECTBA BEIECTBA)
MPOIYKTOB PEAKIIMHU, €CJIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KM3Hb

Ponp xuMum B oOecrieueHUM SKOJIOTHYECKOM, SHEPreTHYeCKOr Hu
MUIIEBOM O0€30MacHOCTH, PA3BUTHU METUIMUHBL [lOHATHE O Hay4YHBIX
METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 06 OOMMX HAYYHBIX MPUHIIAIIAX MTPOMBIIIIICHHOTO
MOJIYYCHUS BaXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MAaTECPUAIOB:  BaXHECHILINE
CTPOUTEIIBHBIE MAaTEpUallbl, KOHCTPYKIMOHHBIE MATEpHUalbl, KpPAaCKH,
CTEKJIO, KEpaMHuKa, MaTEepHUAIbl [JIs 3JICKTPOHUKH, HAHOMAaTEpPHUAJIbI,
OpraHUYeCKHe 1 MUHEPAJIbHBIC YI00pCHHMS.

XuMHsT W 3JI0pOBbE  YEJOBEKA: MpaBWja  MCMOJIb30BAHUA
JIEKapCTBEHHBIX TIPEMaparoB, IpaBuja OE30MaCHOTO HCITOJIB30BAHUS
MpenapaToB OBITOBOM XMMHUU B TTIOBCEAHEBHOM JKH3HHU.

MexrnpeaMeTHbIE CBA3H.

Peanmzanust MeXIpeaMETHBIX CBS3€H IIPU HM3YYEHUM OOIIeH u
HeopraHmdyecko xumMuu B 11 Kilacce OCyIIECTBIAETCA 4epe3
HCIIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK H
MOHSTUW, SBISIOIIUXCS CUCTEMHBIMH ISl  OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI' O [IUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (pakT, TUIIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KiIacCu(UKaIMsI, TEPUOJIUUYHOCTD,
HaOJII0JICHHUE, SKCIIEPUMEHT, MOJICJIMPOBAHKE, U3MEPEHHUE, SIBJICHUE.



®dwusuka: Martepus, SHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH,
HEHUTPOH, WOH, W30TOIl, PaTUOAKTHBHOCTH, MOJICKYJIA, SHEPreTUYCCKUI
YpOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE BEIICCTBA,
bu3nUeCcCKre BETMUNHBI U €IMHUIIBI KX U3MEPECHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHCcTeMa, Ouocdepa, MaKpo- H
MHUKPO3JICMEHTHI, BATAMHHBI, 0OMCH BEILECTB B OPraHU3ME.

['eorpadusi: MHUHEpaJIbl, TOPHBIC IMOPOJIBI, MOJIC3HBIE MCKOTACMBbIE,
TOTUTUBO, PECYPCHI.

TexHomorus: XWUMHYECKass TPOMBINUICHHOCTb,  METaJLTypIHs,
MIPOU3BOJICTBO  CTPOMTEIBHBIX MAaTEPUAIOB, CEIbCKOXO3SHCTBEHHOEC
MPOU3BOJICTBO,  IHIIEBAs  MPOMBIILICHHOCTh,  (hapMalieBTHIeCKast
MPOMBIIIJICHHOCTh, ~ MPOU3BOJICTBO  KOCMETHYECKHX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasoB, AJIEKTPOHHAS
MIPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110
XM HA BA30OBOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBLIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHUS
oOydJaronmuMucss ~ TporpaMMm  CpemHero  obmiero  oOpa3oBaHHS
(IMYHOCTHBIM,  METANpPEIMETHHIM W  TIpeAMeTHbIM).  HaydHo-
METOJMYECKOM OCHOBOHM /I pa3pabOTKU IUJIAHUPYEMBIX pe3yJIbTaTOB
OCBOGHHUSI TMpPOTrpaMM CpedHero ooOmero oOpa3oBaHUs — SIBISETCA
CUCTEMHO-/IEATEIIbHOCTHBIA MOAXO/.

B coOTBeTCTBUM € CHUCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B
CTPYKTYp€ JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS IpeameTa «XUMHUsD Ha
YpPOBHE CpeaHero oOmero oO0pa30BaHUS BBIJICICHBI  CIICIYIOIINAE
COCTAaBJISAIOLINE:

OCO3HaHUE oOy4Jaronmmucs POCCUICKOMN IrpakIaHCKOU
UJEHTUYHOCTA — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITENBHOCTH U
CaMOOIIPEEIICHHUIO;

HaJM41e MOTUBAIIMU K O0yUEHHUIO;

I[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUH JINYHOCTH Ha
OCHOBE KJIFOUEBBIX IICHHOCTEH U UCTOPUUECKHX TPATUINil 0a30BOI HAyKU
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBAThCS B
cBOEH NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMHU,
MPUCYIIMMHU LETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYUE MPABOCO3HAHUS SKOJOTHIECKON KYJIBTYPBI M CIOCOOHOCTH
CTaBUTh 1M U CTPOUTH KU3HEHHBIC TJIAHBI.

JIn4yHOCTHBIE ~ pEe3yJbTaThl  OCBOCHUS  MpeaMeTa  «XHUMHS»
JIOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCIUTATEIBHOM NIEATENHHOCTH B
COOTBETCTBUM C TyMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, IyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU W HJ€alaMH POCCUUCKOrO TpakJIaHCKOro
oO1ecTBa, MPUHATHIMU B OOIIIECTBE HOPMAaMU U TpaBUJIaAMU TOBEIACHMUS,
CHOCOOCTBYIOUIMMH  MpOIlECCaM  CaMOIO3HAHMS, CaMOpa3BUTHUA U
HPaBCTBEHHOT'O CTAHOBJICHUS JIMUHOCTH O0yYAIOIINXCAL.

JIngyHOCTHBIE PE3ybTAThl OCBOCHUS MpPEeAMETa « XUMUS» OTPAXKAIOT
c(OPMHPOBAHHOCTh  OIBITA  [MO3HABATEIBPHOW W  MPAKTHICCKOM



JEATENHPHOCTH OOYYArONIUXCsl M0 peaju3alii MPUHATHIX B OOIIECTBE
IIEHHOCTEM, B TOM UKCJI€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSI OOYyYArONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TpaB H
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSJIKY;

MpEJCTaBICHUS O  COLMAIbHBIX  HOpMax W MpaBUjax
MEKJIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH IIPHU
CO3/IaHUU Y4YEOHBIX MPOEKTOB, PEHICHUU Y4EOHBIX W TO3HABATEIbHBIX
3a/1a4, BBHIMOJHEHUHU XUMHUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JTOTUKY
M apryMeHThl JIpyTUX TpHU aHaJM3€ pa3JIMYHbIX BHJIOB Yy4eOHOU
NEATEIbHOCTH;

2) IaTPUOTUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICIUIO
OTE€YCCTBECHHON XUMUH;

YBOXEHUST K TMPOIECCY TBOpUYECTBA B O0JACTH TEOpUU H
MPAKTUYECKOIO0 MPUMEHEHUSI XUMHUHU, OCO3HAHUSL TOrO, YTO JOCTUKEHUS
HAyKd €CThb PE3yJbTaT JUIMTEIbHBIX HAOMIOJIEHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAIIBHBIX MTOMCKOB, TOCTOSIHHOIO TPYAa YUE€HBIX U MIPAKTUKOB;

WHTEpEeca U TI03HABaTEJbHBIX MOTHUBOB B TIOJYy4YCHUU U
MOCJIeyIONEM aHau3e HWHPOPMAIIMK O TEPEIOBBIX JOCTHKEHUSIX
COBPEMEHHOW OTECYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallUU, CBSI3aHHBIE C XUMUYECKUMHU
SABJICHUSAMHM, W TPUHUMATh OCO3HAHHBIE PEUICHUSA, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHWE U TMOCTYINKH CBOUX
TOBAPUILEH C MO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE
MOCJEACTBUM 3TUX MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MMOHUMaHUsI LIEHHOCTEH 3JI0pOBOTr0 M 0e30macHoro odpasa >KW3HH,
HEOOXOJIUMOCTH  OTBETCTBEHHOT'O  OTHOILIEHHSI K  COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO;

coOMIo/IeHrs TpaBWiI OE€30IacHOTO OOpallleHUs C BEIIeCTBaAaMHU B
OBITY, IOBCETHEBHOW KU3HU U B TPYI0BOH JCSATEIBHOCTH;



MMOHUMAaHUS IICHHOCTH TIPaBUJI WHIUBHUIYAIBHOTO U KOJJIEKTUBHOTO
0€30macHOTo MOBEJACHUS B CUTYAIHIX, YTPOXKAIONIUX 3/I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHUSI TMOCJHEACTBUI W HENPUSITHS BPEIHBIX MPUBBIYEK
(ynotpeOsneHust anKoroJsi, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHON KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIBCKOM
JeSTEILHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM W APYrHX BHAAX
NeSITENbHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE YYaCTHE B PEIICHUH TMPAKTUYCCKUX 3a]1a4
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQPECCUil pazIuyHOro
po/ia, B TOM YHCJIE Ha OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHHUM IO
XUMUHU;

YBOXKEHUS K TPYOdy, JIOIIM Tpyda € pe3yibTaTaMm TPYyJAOBOU
NEeSATENHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHAYaTIbHOU TPACKTOPHUU
obpazoBaHus, Oyaymiedr mnpodeccud W peaausalud  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JIeCO00pa3HOr0 OTHOILIEHUST K MPUPOJE, Kak
MCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa dKOJOTHYSCKUX TMPoOieMm,
BIIUSIHUST SKOHOMHYECKHX IIPOIIECCOB HAa COCTOSHHUE TMPUPOTHON U
COIIMAJIbHOM CPEeJIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJB30BaHUS JTOCTUKEHUN XUMHH
JUISl pEIICHUS] BOIIPOCOB PAIMOHAIBLHOTO MTPUPOIOTIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JCUCTBHM, TPUHOCIIIUX BPEI OKPYKAIOMIECH
NPUPOJHOM  Ccpele, YMEHHS MPOTHO3UPOBATH  HEOJArONpHUATHHIE
AKOJOTUYECKUE  TOCIEACTBUS  MNPEANPUHUMAEMBIX  JIEUCTBUM U
Mpea0TBpaiaTh UX;

HaJUYHsI Pa3BUTOTO AKOJOTHYECKOTO MBIIIICHUS, DKOJIOTHICCKOMN
KyJIbTYpbI, OTBITa JESITCIBHOCTH SKOJOTHUECKOW HaNpPaBJICHHOCTH,
YMEHUSI pyKOBOJICTBOBATHCS UMHU B TIO3HABATEIHHON, KOMMYHUKATUBHOMN
U COLMAJIbHOM TpaKTUKE, CIHOCOOHOCTM M  yMEHHUS  aKTUBHO
MIPOTUBOCTOSATH UJCOJIOTHH XeMOhoOuH;

7) HUEHHOCTH HAYYHOI'O NMO3HAHMS:



c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs CIeNU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ pOJIk B
(GbOpMHUpPOBAaHUM  PAlMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHHUU
LEJOCTHOTO TMPEJICTABICHUA 00 OKPYXAIOIIEM MHUPE Kak O €JIUHCTBE
MPUPOJBI M YEJIOBEKA, B NMO3HAHWHM NPUPOJHBIX 3aKOHOMEPHOCTEM U
pEIIeHUH MPoOJIeM COXPaHESHUSI IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU JUJISI COBPEMEHHOM
UMBUJIA3ALMU: B €€ TYMAaHUCTUYECKON HAIPABJIEHHOCTH U BAXKHOM POJIA B
CO3/IaHUM HOBOM 0a3bl MaTEPUAIBHON KYJIbTYpPBhI, PEIICHUH TJIO0ATbHBIX
mpoOjeM  YCTOWYMBOTO  pPa3BUTHS  YEJIOBEUECTBA —  CBHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM M IKOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU
MEJUIIMHBI, 00ECIIEYEHUN YCJIOBHUM YCIEIIHOTO TPYyJla U IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXJA0r0 YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHMMAaHHUS  CYIIHOCTH
METOJIOB  TIO3HAHWS, MCIOJB3YEMBIX B  €CTECTBEHHBIX  HAYKax,
CIIOCOOHOCTH HCIIOJb30BaTh IMOJy4YaeMble 3HAHUSA JUIsl aHald3a W
OOBSICHEHMSI SIBJICHUI OKpYKAIOIIEro MHpa M MPOUCXOIANIUX B HEM
W3MEHEHUHN, yMEHUsSl JleJlaTh OOOCHOBAaHHBIC 3aKIIOYEHHUS Ha OCHOBE
HAay4YHBIX (AKTOB ¥ WMEIOMMXCA MJAaHHBIX C IETBI0 TOYYCHHUS
JTIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HMCIOJIb30BaTh XMMHUYECKUE 3HAHUS
JUTS petieHust mpo0sieM B pealibHbIX KU3HEHHBIX CUTYaIIHIX;

MHTEpEeCA K TO3HAHUIO U UCCIIEI0BATEIIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY TTOJIyYEHHUIO HOBBIX 3HAHUH MO XUMHHU B
COOTBETCTBHUHM C KU3HEHHBIMH MMOTPEOHOCTAMY;

MHTEpEeCca K OCOOCHHOCTSAM TpyJda B pa3auyHbIX cdepax

npodeccroHaNTbHOM e TETHbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3yJabTaTbl OCBOECHHUS Y4YEOHOro Ipeamera
«XuMUs» HA YPOBHE CPEHEr0 00IIEero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIe 711 (OPMUPOBAHHSI MHUPOBO33PEHUST OOYUAIOIIHUXCS
MEXIUCUUIUIMHAPHBIE  (MEXIPEAMETHbIE) OOIEHAyYHbIE IOHSTHS,
OTpPaXXaMIME LEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEUUPUKY
METO/IOB MO3HAHMS, MCIOJb3YyEMbIX B €CTECTBEHHBIX HayKax (Marepwus,
BEIIIECTBO, JHEPrusi, SBICHUE, TPOIECC, CHUCTEMa, HAY4YHBIA (QaKT,



MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEIOBAaHUE,
HaOII0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIE yueOHbIe nercTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKAaTUBHbBIE, PErYJISTUBHBIE), oOecreunBaroue (HhopMupoBaHue
(GYHKIIMOHATBPHOW  TPAMOTHOCTHM M COIMAIBHOM  KOMIETCHIIMH
00yyJaroIuxcs;

CIIOCOOHOCTD 00ydarmuxcs UCII0JIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIE
yueOHbI€ AEUCTBUS B T03HABATEIBHON M COLMAIBHOM MPAKTHKE.

MeTtanpenmeTHbie pe3yNIbTaThI OTpaXKaroT OBJIQJICHHE
YHUBEPCATHbHBIMUA YYCOHBIMU MMO3HABATEIHHBIMUA, KOMMYHUKATUBHBIMH U
PETYJIATUBHBIMU JIEUCTBUAMHU.

OBiajeHHe YHMBepPCAJIbHBIMHM Y4eOHBIMH IO3HABATEJIbHbIMH
NEeHCTBUAMM:

1) 6a30BbIe JIOTHYeCKHE IeHCTBUSA:

CaMOCTOSITENIbHO (OPMYIMPOBATh U aKTyaIM3UPOBATH MPOOIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPE/EIIATh LIENU JEATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU
UX  JOCTWXEHHUS, COOTHOCUTb  pE3yJbTaThl  JIEATENbHOCTH  C
MOCTaBJICHHBIMHU IETISIMH;

WCIIONb30BaTh TMPU OCBOCHUU 3HAHUM MPHEMBI JIOTUYECKOTO
MBIIJIEHUSI —  BBIAEIATh  XapaKT€pHble MPU3HAKM TOHIATUH U
yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIHNE
MOHSTHS JUTsI OOBSCHEHUS OT/ICIbHBIX (DAKTOB U SIBICHUIA,

BBIOMpATh OCHOBAHUS M KPUTEPUU I KJIacCU(UKAIIMK BEIIECTB U
XUMHUYECKUX PEaKILINi;

yCTaHaBJIMBATh IPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXIY
M3y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXKACHHS (MHIyKTHUBHBIC, NEAYKTHUBHBIC,
[0 aHaJOruM), BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHs] B
paccMaTpuBaeMBbIX SIBJICHUSIX, (POPMYJIMPOBATH BHIBOIBI U 3aKIIOUCHHUS;

OPUMEHSTh B IIPOLECCE IIO3HAHUS, MHCIONb3yEMble B XUMHUU
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, IPe0OpPa3OBbIBATh MOJIEIbHBIE
MPEJICTABICHUS] — XUMHUYECKHI 3HAK (CHMBOJ) DJIEMEHTAa, XUMHYECKas
dopMyIa, ypaBHEHHUE XMMHUYECKON PEAKIMH — MPH PELICHUH Y4eOHBIX
MO3HABATEJIbHBIX W MPAKTHYECKUX 3a7ady, MPUMEHATh Ha3BaHHBIE
MOJIETIbHBIE TIPEACTABICHUS [UIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB M XUMUYECKUX PEAKIUH.



2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUSA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO I[I03HAHUS BEUIECTB U
XUMHUYECKUX PEaKITnii;

dbopMynupoBaTh LETUW M 3aJladyd  HCCIEJOBaHUS, MCIOIb30BATh
MOCTaBJICHHBIE W CaMOCTOSITENFHO CQOPMYIUPOBAHHBIE BOMPOCH B
KauyecTBe WMHCTPYMEHTA TO3HAHUS W OCHOBBI A (popMUpOBaHUS
TUTIOTE3BI TT0 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CYXKICHU;

BIIAJICTh  HAaBBIKAMU  CAMOCTOSITEJILHOTO  IJIAHUPOBAHUS U
MPOBEICHUS YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOMIoAaTh 32 XOJOM IpOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €0
pe3ynbTar, (GopMyaupoBaTh OO0OOMIEHHUS W BBIBOJIBI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN
OTU€T O MPOJIeNIaHHOM padoTe;

MpUOOpETaTh OMBIT YUSHUUECKONU MCCIIEI0BATEIBLCKON U MTPOCKTHOM
NEATENBHOCTH,  TPOSIBIATH  CIHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/ad,
MIPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHMUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UICTOUYHUKAX MWH(DOpMAIuu (Hay4yHO-
MOMyJIsIpHAsl JINTepaTypa XHMHYECKOTO COJCP)KaHUS, CIIPABOYHBIE
nmocobusi, pecypcbl  MHTepHeTa), aHaIU3UpPOBaTh  HHQPOPMAIUIO
Pa3IUYHBIX BUJIOB U (DOpPM TpeacTaBiICHUs, KPUTHUYECKU OIICHUBATH €€
JIOCTOBEPHOCTH M HEPOTHUBOPEUNUBOCTH;

(GbopMyIHUpOBaTh 3alPOCHl M MPUMEHSATH Pa3IUIHBIC METOABI IIPH
MOMCKEe W OTOOpe wWHPOPMAIMK, HEOOXOMUMON JIS BBITOTHCHUS
y4eOHBIX 3a/1a4 ONpPeIeIEHHOTO THIIA,

puoOpeTaTh OTIBIT UCITIOJIb30BAHUS nH(}OpMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN 1 PA3JIUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSATEIILHO BBHIOMPATh ONTHUMANTBHYIO (DOpMY TIPEICTaBICHUS
uHpopmaruu (cxembl, Tpaduku, AUArpaMMbl, TaOIHUIBl, PUCYHKH U
Apyrue);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPEJICTBA MpU paboTe C
XUMUYCCKON MH(POpMAIMEH: MPUMEHATh MEKIIPEAMETHBIC ((hHU3UIecKue
M MaTeMaTH4YeCKHe) 3HaKH W CHUMBOJBI, (Qopmysbl, aOOpeBHATYpHI,
HOMEHKJIATYypPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE
CpelcTBa HATJISIAHOCTH.



Osianenne YHHUBEpPCAJIbLHBIMH KOMMYHHKATHUBHBIMH
JeliCTBUSIMU

3a/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYXJIaeMOM TEeMBI B XOe
Yajgora W/WIM JTHUCKYCCHUHU, BBICKA3bIBaTh HJICH, (POPMYJIHUPOBATH CBOM
MIPEIOKCHHUS OTHOCUTETHHO BBITTOJTHEHHS TPE/TIOKEHHON 3a1a49H;

BBICTYNMaTh C TMPE3CHTAMEH  Pe3yJbTaTOB  TMO3HABaTEIHHOM
NEATENHHOCTH, TIONYYCHHBIX CaMOCTOSTEIBHO WM COBMECTHO CO
CBEpCTHHKAMH IIPH  BBIMIOJHEHUM  XHUMHYECKOTO  DKCICPUMEHTA,
MPaKTUYECKON PabOTHI IO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanm3anu  y4eOHOro TIpoekTa ©  (OPMYJIHPOBATh BHIBOABI IO
pe3ynbTaTaM  TMPOBEACHHBIX HWCCIACAOBAHMN TyTEM  COTJIACOBAHUS
MTO3HITUHI B X0J1€ 00CYKICHUS 1 0OMEeHa MHCHUSIMH.

OBJjiaieHne YHHBEPCATbHBIMH PEryJsiTUBHbIMHU 1€ CTBUSAMM:

CaMOCTOSITEIBHO IJIAaHUPOBATH U OCYILIECTBIISITH CBOIO
MMO3HABATEIbHYIO JICSITEIbHOCTh, ONpenensis e€ TIenum | 3aJayd,
KOHTPOJMPOBaTh M TI0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
MpeJylaraéMblii - aITOPUTM  JEWCTBUH TIPH  BBITIOJHEHUM YYEOHBIX H
HCCIIeIOBATENIbCKUX 3a7a4, BbIOMpaTh Hanbojee 3(p(EKTUBHBIM CIIOCOO
WX peleHuss ¢ y4€TOM IOJyYeHUs HOBBIX 3HAHUM O BEIIECTBAaX H
XUMUYCCKUX PEAKITUSX;

OCYIIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE
caMOaHaJIn3a U CAaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMUsDH
OTpaXKaroT:

c(hOpPMHPOBAHHOCTH TPEICTABICHUN O XUMUYICCKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHUHU B MIO3HAHUU SIBIICHUHN
OpUPOAbl, B (POPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YyHKIMOHATIBLHOM ~ TPaMOTHOCTH,  HEOOXOJUMOW  JJIsi  pEIICHUS
MPAKTUYECKUX 3a7a4 U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO M IPUPOJHOM CPEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMH, KOTOpas BKIIKOYACT:
OCHOBOIIOJIATAIONINE  MOHATHS  (XMMHYECKUH  DJIEMEHT,  aToM,
AIEKTPOHHAA o0osiouKa aToma, MOJIEKYJIA, BAJICHTHOCTb,



AIIEKTPOOTPHUIATETIFHOCTh, XHUMHUYECKas CBs3b, CTPYKTypHas (opmyra
(pa3BépHyTass W COKpamniéHHas), MOJb, MOJSpHAs Macca, MOJISIPHBIN
00BbEM, YIJIEpOAHBIN CcKeneT, (yHKUMOHAJbHAs TpyMNa, paguKal,
WU30MEpHsl, U30MEPBI, TOMOJIOTMYECKUN PsAZl, TOMOJIOTH, YIJIEBOAOPOMBI,
KUCJIOPOA UM a30TCOAEp)KAIIME COCAWHEHMS, MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHS); TEOPUH H
3aKOHBI (TEOpHUsi CTpOeHus opraHumyeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHUS MACChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHIL
A3BIK XUMHH; MHUPOBO33DEHUYECKME 3HAHUS, JIeXKallMe B OCHOBE
MOHUMAHUSl MPUYUHHOCTH W CHCTEMHOCTH XHWMHUYECKUX SIBJICHUH,
dakToNornuecKkue CBEJIEHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHUU U
0€30MacCHOM HCIIOJIb30BAHUH BAKHEHIINX OPTaHUYECKUX BELLIECTB B OBITY
Y IPAKTUYECKOM JESITEIBHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUU BBIABIATh XapaKTEpHbIE IMPU3HAKU
MOHSTUH, yCTaHaBIUBATh 170'¢ B3aMMOCBS3b, UCIIOIb30BaTh
COOTBETCTBYIOIIME TMOHATUS NPU ONUCAHUU COCTaBa, CTPOCHUS H
IIPEBPAILICHUI OPraHUYECKUX COECTMHEHMI;

COPMUPOBAHHOCTh ~ yYMEHMH  HUCHOJB30BaTh  XUMHYECKYIO
CUMBOJIMKY I COCTABJICHHMS  MOJEKYJISPHBIX M  CTPYKTYPHBIX
(pa3BépHYTOH, COKpamEHHOW) GOPMYT OPTraHWYECKHX BEIIECTB M
YPaBHCHUN XUMHUYECKUX PEAKIUM, H3TOTABIMBATH MOJCIH MOJIEKYJI
OpraHMYEeCKMX BEIIECTB JUIA WUIFOCTPALIMM HMX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOCHHS;

chOpPMUPOBAHHOCTh YMEHHMH YCTaHABIMBATh MPHUHAJICKHOCTD
M3YYEHHBIX OPraHUYECKUX BEIIECTB MO HMX COCTaBY M CTPOEHUIO K
oTpeneNéHHOMY KJIacCy/TpylIe COeIUHEHUN (YIiIeBOAOPObl, KHUCIOPOA
U a30TCOJEpXkAllUe COCIUHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUs),
JaBaTh UM Has3BaHus Mo cucteMaruueckoil HoMmeHknatype (IUPAC), a
TaK)Xe MPUBOAWTH TPUBUAIBHBIE HA3BaHUS OTACIBHBIX OPraHUYECKHX
BEUIECTB (ITWJIEH, NPONWIEH, AalleTUJICH, STUJICHIVIMKOJb, TJIMIEPHUH,
deHon, Gopmanbaerus, aleraibAerui, MypaBbUHAas KHUCIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, GPYKTO3a,
KpaxmaJi, LeJUTI0103a, TIIHUIIIH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEACIATh BHUIBI XUMHUECKON CBS3U
B OPraHMYECKHUX COCIUHEHUSIX (OJJUHAPHbIE U KPAaTHBIE);

COPMUPOBAHHOCTb yYMEHHSI MPUMEHATh IMOJIOXKEHUS TEOPHU
CTpoeHMsI opraHudeckux BemiectB A. M. byrtnepoBa 11s1 00bsicHeHUs



3aBHCHMOCTH CBOWCTB BEIIECTB OT HX COCTaBa M CTPOCHHS; 3aKOH
COXPaHEHHUS MacChl BEIICCTR;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTEpPHU30BaTh COCTaB, CTPOCHHE,
(¢U3MYeCKUe W XMMHYECKHUE CBOHCTBA THUIMYHBIX IPEACTABUTCIICH
pa3IMYHBIX KJAcCOB OpPraHWMYECKHX BeEIIeCTB (METaH, A3TaH, ATHIICH,
MpONMWJICH, ameTwieH, Oyraamen-1,3, wmetwiOyraauen-1,3, OenHzom,
METaHOJI, A3TAHOJ, STUICHIJIMKOJb, TJIMIEPHH, (CHOJ, aleTaabIerul,
MypaBbUHAs W YKCYyCHas KHCIIOTBI, TJIFOKO3a, KpaxMaj, IeJIII0jI03a,
aMHUHOYKCYCHAs KHCJIOTA), WJUTFOCTPHPOBATh TCHETUYCCKYIO CBSI3b MEXKTY
HUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX XUMHYCCKHX pEakmuid ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHPOBAHHOCTh  YMEHHUS  XapaKTepU30BaTh  HCTOYHHUKH
YIJIEBOAOPOJTHOIO ChIphs (He(Th, IPUPOJHBINA Ta3, Yrojb), CIIOCOOBI HX
nepepabOTKU U MPAKTUYCCKOE IPHUMEHEHHUE MPOAYKTOB MEPepadOTKH;

cOPMHUPOBAHHOCTh ~ YMEHHUH  NPOBOJUTH  BBIYUCICHHS  I10
XUMHUYCCKUM YPaBHCHHSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BCIIECTBA WJIM TIPOJAYKTa PEakIMH II0 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIISCTB WIH MPOAYKTOB PEaKIUH);

c(OpMHPOBAHHOCT, YMCHHMH BJIQJCTh CHUCTEMOH 3HaHUH 00
OCHOBHBIX METOJ[aX HAyYHOrO IMO3HAHWS, UCIOJIb3yeMBIX B XUMHUHU IPH
W3YYCHHH BEIICCTB M XUMHYCCKHX SBJICHMIA (HAOIOJICHUE, N3MEpPEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE), UCIIOIH30BATh CUCTEMHBIC XHMHYCCKUE
3HAHWS JJIS MPUHATHS PEUICHUN B KOHKPCTHBIX YKU3HCHHBIX CHTYAIIHSX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

c(OpMHUPOBAHHOCTh YMEHHU COOJIIOJIaTh IPAaBHJIA ITOJIH30BAHHMS
XUMHUYECKON IOCyol M Ja0OpaTOPHBIM OOOpYJOBAaHHEM, a TaKkKe
mpaBujia 0OpaIieHUs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSAMU ITO
BBITIOJTHCHHIO JTAOOPATOPHBIX XUMUYECKHX OIBITOB;

cOpPMHUPOBAHHOCTh ~ YMCHUW  IUIAHHUPOBaTh M BBIMOJIHATH
XUMUYCCKUN SKCIIEPUMEHT (IIPEBPAICHUS OPraHUYCCKUX BEIICCTB IPHU
HarpeBaHWM, IIOJyYCHHWE OTWICHA M M3yYCHHE €ro CBOICTB,
KaueCTBCHHBIC PEAKIMHM OPraHUYECKUX BEINECTB, JACHATypalus OCIKOB
IpPH HarpeBaHWHW, IIBETHBIC pEAKIMH OCIKOB) B COOTBETCTBUH C
MPaBWJIAaMH TEXHUKHA O€30MaCHOCTH MPU OOpPAIICHUH C BEIIECTBAMU H
71a00paTOPHBIM 000OpyI0BaHHUEM, MIPEICTABIISTh PE3yIbTaThI
XUMUYECKOTO  OJKCIEpHMMEHTa B (GOpME  3aluCH  ypaBHCHUH
COOTBETCTBYIOIHUX PEAKIUN U (OPMYITHPOBATH BHIBOABI HA OCHOBE STHUX
pE3yJIbTaTOB;



chOpPMUPOBAHHOCTh ~ YMEHHUH  KPUTHYECKH  aHAIU3UPOBATH
XUMUYECKYI0 HMH(POPMAILMIO, MOJYyYaeMyl0 U3 Pa3HbIX HCTOYHHKOB
(cpeacrBa maccoBoit nHpopmanuu, UHTEpHET U Ipyrux);

c(OPMUPOBAHHOCTh YMEHUH COONIOAATh IpaBUiIa 3KOJOTHYECKU
11e1€co00pa3HOro MOBEICHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B IEIIAX
COXpPAaHEHHUSI CBOErO0 3J0pPOBbSI M OKPYKAIOIIEM NPUPOJHOM CpPENbL,
OCO3HaBaTh  ONACHOCTb  BO3JEHCTBHUA HAa  JKMBBIE  OPraHU3MBI
ONpENECIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICH I1OKA3aTeIs
[TJK, noscHATh Ha pUMeEpPax COCOObl YMEHBIIEHUS U IPEIOTBPALLICHUS
UX BPEIHOIO BO3JICUCTBHS HA OPraHU3M YEJIOBEKa;

U1l 00YYaroIIKUXCsl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBSL:
YMEHHE MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMS
BEILIECTB U XUMUYECKHUX SIBJICHUMN;

Ui CIENbIX MW CAa0OBUASIIMX  OOyYaromMXCS:  yYMEHHUE
HCITOJIB30BaTh PEIbe(HO-TOUCUHYIO cHCcTeMy oOo3HaueHmid JI. bpaiins
IS 3aMUCH XUMHYECKUX POpMYII.

11 KIIACC

[IpeameTHbie  pe3yabTaThl  OcBOoeHHMs  kypca «OOmas
HEOpPraHUYECKasi XUMUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTH TIPEICTABIICHUN: 0 XUMHUYIECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUN
NpUPOAbl, B (POPMUPOBAHUU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €&
(YHKIMOHATBHOM ~ TPaMOTHOCTH,  HEOOXOJUMOW  Jisi  peIICHUS
MPAKTUYECKUX 3a7a4 U DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHUE CHUCTEMOM XUMUYECKUX 3HAHUU, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAI0IINE TMOHATUS (XUMUYECKUN JIEMEHT, aTOM, M30TOIl, S-,
p-, d- PIEKTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN
00bEM, BAJIEHTHOCTh, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIECHb OKHUCICHUS,
XUMUYECKas CBS3b (KOBAJICHTHAS, MOHHAS, METAJUTMUECKasi, BOJIOPOIHAS ),
KpHUCTAJUTMYECKasi PpEIIETKA, TUIbl XUMHUYECKUX pEaKUul, pacTBOp,
ANEKTPOJUTHL, HEANEKTPOJIUTHI, DJIEKTPOJUTHYECKAss IHCCOLIMALUA,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKON  peakuuu,
XUMHYECKOE paBHOBECHE); TEOpUHU 151 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON JHCCOLMAaNKU, mnepuoandyeckud 3akoH J[. .
MeHnneneeBa, 3aKOH COXPAaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHHUS U



MPEBPAILCHUS] SHEPTUU MPU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3bIK XMMHHU, MAPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B
OCHOB€ ITOHUMAaHHUS MPUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBIICHUH,
(aKTONOTUYECKHE CBEJCHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHUU W
0€30MacCHOM HCTIOB30BAHNH BAKHEHIIIMX HEOPTaHWYECKHX BEIIESCTB B
OBITY ¥ PAKTHYECKOU JIEATCTLHOCTH YETIOBEKA;

c(hOPMHPOBAHHOCT, YMEHUW BBISABJIATh XapakTEpPHBbIC TPHU3HAKH
MOHSTHUH, YCTaHaBJIUBATh 150, B3aUMOCBSI3b, MCII0JIb30BaTh
COOTBETCTBYIOLIME MOHATHS IIPU OMUCAHUU HEOPTraHMYECKUX BEIIECTB U
UX IIPEBPALCHUN;

c(hOPMHPOBAHHOCTh  yMCHUI HCMOJIb30BaTh  XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBieHUS (opMysl BEIIECTB U YpPaBHEHHM
XUMHUYECKUX peakiui, cucrtemarnyeckyio HomeHnkiarypy (IUPAC) u
TPUBUAIIbHBIC HAa3BaHUS OTJICJIbHBIX HEOPTaHMYECKUX BEIIECTB (YrapHbIi
ras, yrJIeKHCJbIM ra3, aMMHaK, rali€éHass U3BECThb, HETAIIEHAs W3BECTb,
MUTHEBAS COJIA, TUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHUM ONPENENsATh BAJICHTHOCTh U CTEICHD
OKMCJIEHUSI XMMUYECKUX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa,
BUJI XHMMHYECKOM CBS3M (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas,
BOJIOPOJIHAsI) B  COCIMHEHUSX, THUI KPUCTALIUYECKOM PEmIETKU
KOHKPETHOTO  BellecTBa  (aToMHasil, MOJIEKYJISIpHAs,  WOHHAs,
MeTaJuIMuecKasi), XapakTep Cpe/ibl B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
COCMHECHUN;

c(OPMHPOBAHHOCT, YMCHHHA yCTaHABIMBATh TPHUHAIIC)KHOCTD
HEOPraHMYECKUX BEHIECTB IO HX COCTaBy K  OMNPEACIEHHOMY
KJIacCy/TpynIe COeIUHEHUW (MpOCThIE€ BEIIECTBA — METAUIBI U
HEMETaJUIbl, OKCUJIbI, OCHOBAHUSI, KUCIOTHI, aM(OTEpHbIE TUIPOKCHUIBI,
COJIN);

c(hOpPMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICIT IEPHUOAHIECKOTO
3aK0HA . n. MenneneeBa v JIEMOHCTPUPOBATH ero
CUCTEMATU3HUPYIOTYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUH  XapaKTepu30BaTh  DIEKTPOHHOE
CTPOEHHE  aTOMOB  XUMHYECKMX  JJIEMEHTOB 1—4  mepuoaoB
Ilepnogmueckonn cucteMbl xumuyeckux snmemeHToB . M. Menneneesa,
UCTIONIb3Ysl ~ TOHATUS ~ «S-,  p-,  d-2JIEKTPOHHBIE  OpOUTAINY,
«QHEPreTUYECKUE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHMUS
CBOMCTB XMMMYECKUX 3JIEMEHTOB M HMX COCIMHEHUW 10 IEPUOJAM U



rpynnam [lepuognueckon cucTeMbl XUMHYECKMX dneMeHtoB [J[. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAaHHME  TEHETHYECKOW  CBS3UM  MEXKIY
HEOPraHUYECKUMU BEIIECTBAMHU C TTOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

C(OPMUPOBAHHOCTh yYMEHMSI KJIACCU(PUIUPOBATH XUMHUUECKHE
peakiuyu IO pa3iMYHbIM MpHU3HAKaM (YUCIy U COCTaBy pearupyromux
BCIIECTB, TEIUIOBOMY JG(dEKTy peakiuyd, W3MEHEHHI0 CTeleHEeH
OKHCJICHUS DJIEMEHTOB, 00pAaTUMOCTH PEAKIINH, YUACTUIO KaTajanu3aTopa);

c(OPMUPOBAHHOCTb YMEHHMHM COCTaBISATh YPABHEHUSI PEAKIUil
pa3IMuYHBIX THUIIOB, TIOJHBIE M COKpAIIEHHBIE YpPAaBHEHUS peakUui
MOHHOTO OOMEHA, YUUTbIBas YCJIOBHS, MPU KOTOPBIX 3TH PEAKLHUHU UAYT
710 KOHIIA;

c(hOpMHUPOBAHHOCTH YMEHHH MPOBONUTD peaxiuu,
MOJITBEPK/IAIOIIME KAYECTBEHHBIM COCTAB Pa3IUYHbIX HEOPraHMUYECKUX
BELIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOUIUE B
BOJIHBIX PaCTBOpaxX HEOPraHMUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUHN PACKPHIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKINN MOCPEICTBOM COCTABJICHUS DJICKTPOHHOTO
OajlaHCca 3TUX peaKUu;

c(OPMUPOBAHHOCTb YMEHUI OOBSCHATH 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON PEAKIMH OT Pa3IMYHBIX (HDaKTOPOB; XapakTep CMEIICHHS
XUMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ICHCTBHS
(npunnun Jle Hlartense);

COPMUPOBAHHOCTh ~ YMEHHM  XapaKTepU30BaTh  XUMHUYECKHE
MPOLIECCHI, JIeXKAIINEe B OCHOBE MPOMBINIICHHOTO TOJYYEHUS CEpHOM
KHCTIOTBI, aMMHakKa, a Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUN 00
OOIIMX HAyYHBIX MPUHIIMIIAX U IKOJOTUYECKUX MPOOIEeMax XUMUUYECKOTO
IIPOU3BO/ICTBA;

COPMUPOBAHHOCTh ~ YMEHHMWA  TPOBOJUTH  BBIYMCIEHUS  C
WCIIONb30BaHMEM TIOHSATHUS «MaccoBasl JOJiSl BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKUX PEAKIUSIX, MAaCCHI
BelIeCTBAa WJIM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WIM O0bEMY OJHOIO U3 YYacTBYIOLIMX B pEaKlUU BELIECTB,
TEIUVIOBOTO 3(QeKTa peakiry Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, MPEBPAILICHUS M COXPAHEHUS YPHEPTHH;



c(hOpPMHPOBAHHOCT, YMEHHH COOJIOJATh TMpaBWa ITOJIH30BAHUS
XUMUYECKON TMOCyod ¥ Ja0OpaTOPHBEIM O0OpYJOBaHHEM, a TaKKe
npaBuia oOpamieHus ¢ BelecTBaMi B COOTBETCTBUM C MHCTPYKIIUSAMU IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTIBITOB;

chOPMHPOBAHHOCT, ~ YMCHHUHM  IUTAHUPOBATH ¥ BBHITIOJHATH
XUMUYECKUN DKCIEpUMEHT (paslioKeHHWE TIepOKCHUja BoAopoAa B
MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIbIO YHUBEPCATHHOTO WHMKATOPA, BIUSHUE PA3IMUHBIX (DaKTOPOB
Ha CKOpPOCTb XUMHUYECKOM pEaklMu, peaklud HOHHOro oOMeHa,
Ka4eCTBEHHBIC PEAKIIMU Ha CyJb(aT-, KapOOHAT- M XJIOPHUA-aHHOHBI, Ha
KaTHOH AaMMOHHS, PENICHHE HJKCIEPUMEHTAJIbHBIX 3a7ad II0 TeMaM
«Mertamnsl» u «Hemeramib»y) B COOTBETCTBUM C IpaBUJIaMH TEXHUKH
0e30MacHOCTH TpU  OOpallleHWH C BellecTBaMH U J1abOpaTopHBIM
000pyI0BaHUEM, TTPEICTABIIATh PE3YIbTAaThl XUMUUECKOTO SKCIIEPUMEHTA
B ¢opme 3anmucu YpaBHEHUW COOTBETCTBYIOIIMX pEaKIUUA U
(hopMyIpPOBATh BEIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAJIM3UPOBATH
XUMUYECKYI0 HMHGOPMAIINIO, TOJy4YaeMyl0 U3 pPa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBolM KOMMyHUKalu, UHTepHET U APyTHX);

c(hOpMHPOBAHHOCTh YMEHUW COOJIIOMATh TIPaBWJIa SKOJIOTHUECKH
I1EJICCO00PA3HOTO MTOBEICHUS B OBITY M TPYJIOBOM JAEATEIHLHOCTH B IEIIAX
COXPAaHEHMsI CBOETO 3JI0pOBbS U OKPYKAIOWIEM NIPUPOAHON Cpelpl,
OCO3HAaBaThb  ONACHOCTH  BO3JCKHCTBHUS HA  JKUBBIE  OPraHU3MBI
ONpPEAECTEHHBIX BEIIECTB, MOHUMAas cMbIci nokaszarens [1/IK, moscHATh
Ha MpuUMeEpax CHOCOObl YMEHBIICHUS U MPEAOTBPAIICHUS WX BPEIHOIO
BO3/JICUCTBUS HA OPTaHU3M YEIIOBEKA;

JUTsl 00YYaIOIIUXCSl C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU 37I0OPOBBSI:
YMEHHE TPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METO/IAaX MO3HAHUS
BEIIECTB U XUMUYECKUX SBJICHUM;

UL CHeNbIX W CJIa0OBUISIIMX  OOyYaloluXcCsi:  YMEHHE
MCIIOJIb30BaTh PENIbe(HO-TOUCUHYIO cucTeMy o0o3Hauenuit JI. bpaiins
JUTSI 3aITUCU XUMHYECKUX (PopMyIL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoimuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne n/m Kontpoasn | IlpakTnyeck
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboThbl
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
[IpenmeT opraHMYECKON XUMHUH.
1.1 Teopust cTpOEHUS OPraHUYECKUX 3
coenuHeHuit A. M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YriaeBoaopoanbl
2.1 [IpenenbHbIC YrIeBOAOPOABI — aJTKAHBI 2
29 HenpenenbHbie yraeBogopoabl: 6 |
' AJIKEHBI, AJIKAJIMEHbI, aJIKUHBI
2.3 ApomaTuiecKkue yrieBogopoabl 2
24 [IpupoHbIE HCTOYHHUKHU 3 |
' YIJIEBOIOPOAOB U UX IepepadoTKa
Wroro no pazneny 13

Paznen 3. Kuciopojaconep:kaiiue opranndeckue coeTHHeHHsI

3.1

Cnuptsl. ®enon

3

3.2

Anpnerunsl. KapOoHOBBIE KHCTIOTHI.
Crnosxuble 3¢upsbl

7




33 YrieBoib 3
Wroro no pazneny 13
Pasnen 4. A3oTcoaep:kamme opraHuyeckue coelMHeHUus

4.1 AMMHBL. AMUHOKHUCIIOTHI. benku 3
Hroro no pazueny 3
Pa3zaea S. BbicokomoJieKy/JIsIpHbIE COeINHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mn KonTtpoubn IIpakTHyeck
NporpamMmsbl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padoThbl pecypesI
Pa3znen 1. Teopernueckue 0CHOBBI XUMUH
Crpoenue aromoB. [lepuonnyeckuit
11 3akoH u [lepronnueckas cucrema 3
' XMUMHUYECKHX d1emenTos 1. 1.
Menpeneena
12 Crpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1 1
Hroro no pazueny 13
Pa3nen 2. Heoprannueckas xumMusi
2.1 Meraibl 1
2.2 Hewmeramibl 1 1
23 CBsi3p HEOPTaHUYECKUX U OPTraHUYECKHUX )
' BEILIECTB
Uroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUSA U )KU3Hb 4




Hroro no pasaciny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

KoauuecTBo yacos 1 DJIeKTPOHHBIE

ara

Ne Kontposs | IpakTtuyec uuppossie

Tema ypoka H3Y4YeH

n/n Bcero HbIe KHe o0pa3oBaTeib
ust

padoThI padoThbI HbIE pecypcsl

[IpeameT opraHn4eckoi XuMuH, eé
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpOCHHS OPraHUYECKUX
2 coenuHennii A. M. bytieposa, €€ OCHOBHbIE 1
IMOJIOKEHUS

[IpencraBnenue o kinaccuuxanuu
opraHnuueckux pemiectB. Homenknarypa
(cucremaTuyeckas) U TPUBHAIbHBIC
Ha3BaHUS OPTaHUYECKUX BEIECTB

AnKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHUYECKUI paa

Meran u 3TaH — OpocTenime
MPECTAaBUTENN AJTKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1

DTUJIEH U IPOMUIEH — MpOoCTeilne
MIPE/ICTABUTENN ATKEHOB

[Tpaktuueckas paborta Ne 1. «Ilomyuenue
STHJICHA U U3yYEHUE eT0 CBONCTBY

9 Anxanuensl. byraguen-1,3 u 1




MetunOytanuen-1,3. [lonyuenune
CHHTETHYECKOTO KaydyKa M PE3UHBI

AJIKMHBI: COCTaB 1 0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTHYECKUH psifl. ALIETHIICH —
MPOCTEHUIINIA TPEACTABUTEH AIIKHHOB

1 Boruncnenus mo ypaBHEHUIO XUMHUECKOM
peaku

12 ApeHsl: 6eH301 U TOITY0d. TOKCHYHOCTh
apeHOB

13 ['eneTnyeckas CBsI3b yIieBOJOPOIOB,
MPUHAISKANUX K PA3TMYHBIM KJIaccaM
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIC
ra3el, He()Th U MPOIYKTHI €€ TIepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB:

15 MPUPOIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTponbHas pabota no pazaeny
«YTIeBOAOPOIBI

17 [IpenenbHble OTHOATOMHBIE CTIUPTHI:
MeTaHoJ 1 3Tano. Bomopoanas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: ATHJICHTITUKOJIb U
TJIMIIEPUH

19 @DeHo: CTPOCHUE MOJIEKYJIbI, PUINYECKUE U
XUMUYECKHUE CBOWCTBA, IPUMCHCHHE

20 Anpaeruapl: GopMalibIeTU I U




aleTalbaerua. ALIETOH

21

OI[HOOCHOBHLIG npCacC/IbHBIC Kap6OHOBBIe
KHCJIIOTBI: MypaBbUHAsA U YKCyCHasl

22

[IpaxTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCyCHOMN KHCIOTBDY

23

CTeapI/IHOBaﬂ 1 OJICMHOBAas1 KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICIINX Kap6OHOBI)IX
KHUCJIOT

24

Mp11a KaK COJIX BBICHIMX Kap6OHOBI>IX
KHCJIOT, UX MOIOLIECC JEUCTBUEC

25

Crnosxubie 3¢upbl Kak MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX

a¢upoB

26

XKupsl: ruponau3, npuMeHeHue,
OuoI0rHYecKas poib )KUPOB

27

VYrineBoabl: cocTaB, KjIacCU(PUKALUS.
Baxneiimme npeactaBuTeNu: TIIOK03a,
¢bpyxTo3a, caxaposa

28

Kpaxman u nemironosa Kak NpupoHbie
MIOJINMEPDI

29

KontposbHas paboTa 1o paszeny
«Kucnopojcoaepxaiipe oOpraHu4ecKue
coeauHeHus»/ Beepoccuiickas mpoBepoyHast
pabora

30

OO11as XxapaKTepUCTHUKA a30TCOIePIKALTIX
OpraHMyecKux coeanHenuii / Beepoccuiickas




npoBepouHas paboTa

31 AMUHBI: METUJIAMHUH U aHUJIUH

AMWHOKHCIIOTHI KaKk aM(OTepHBIE
OpPraHUYeCKUE COCTUHEHHUS, UX

32 onomornueckoe 3Hadenue. I[lenruasl. benku
KaK TPUPO/THBIC BEICOKOMOJIEKYJISIPHBIC

COETMHEHUS

1 OCHOBHBIE TIOHSTHS XUMHHU !
BBICOKOMOJICKYJIIPHBIX COCTMHEHUI
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1

[InmacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Kontpoa
Bceero bHbIE
padoThbI

IIpakTrue
CKHe
padoThbI

JlaTa
usyue
HHS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBarteib
HbIe pecypchl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB

[Tepnonuueckuii 3akoH u [leproanyeckas
CHCTEeMa XUMHYECKUX d1eMeHToB /1. U.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHH I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /(.M. MeHneneena B
pPa3BUTHHU HAYKHU

Crpoenue BemecTBa. XUMUYECKasi CBS3b, €€
BUbI; MEXaHU3MbI O6paSOBaHI/I$I KOBAJICHTHOM
cBa3u. Bonopoanas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

ITonstue o AUCIICPCHBIX CUCTCMaAX. Hctunneie




Y KOJUIOMJHBIE pacTBOPBI. MaccoBas 101
BEILIECTBA B pacTBOpE

KJ'IaCCI/I(bI/IKaI_[I/IH W HOMCHKJIATypa
HCOPIraHUYCCKUX coequHeHui. I'eHeTnueckas
CBA3b HCOPTaHUYCCKHUX BCIICCTB, PA3JIMYHBIX
KJI1aCCOB

Knaccudukanmss XaMHUUECKUX PEakiuii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMHUH.
3aKOH COXpaHEHHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TTPU
XUMUYECKHUX PEAKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

10

[TpakTrueckas padorta Ne 1. «BiustHue
pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DneKTpoauTHYecKas aquccoruanys. [lonstue o
BOZIOpOAHOM Tokazatene (pH) pactBopa.
Peakmuu nonHoro oomena. ['uaponms
OPraHUYeCKUX U HEOPraHMUECKUX BEIIECTB

12

OKHCITUTEITEHO-BOCCTAHOBUTEILHBIC PEAKITHH.
[TonsaTue 06 AMeKTpoIH3e paciiaBoB U
pacTBOPOB coJiei

13

KontponbHas paboTa mo pazaeny
((TGOpGTI/I‘-IeCKI/Ie OCHOBBI XUMHUIN))

14

Merauibl, ux nosnoxenue B [leproanueckoit




CHUCTEME XMMUYECKUX 3i1eMeHToB /. .
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O0mue Gu3ndecKue CBOWCTBA
METaJLIOB

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 HaIPSHKEHUN METAJIOB
XHUMHYECKHE CBOMCTBA Ba)KHEHUIIINX METAJIJIOB

16 (HaTpuii, KWK, KaJIbIIUA, MarHuH,
QTIOMUHHK) U UX COCTMHCHHM

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COE€IMHEHUN

13 XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[IpakTuueckas padora Ne 2. "Pemienue

19 AKCIIEPUMEHTAIBHBIX 3a7a4 0 TEME
«MeTtauiei»"
Hewmetannsl, ux nonoxxenue B [lepuoauueckoi

20 CHCTEME XUMHYCCKHUX deMeHToB /I, U.
MeHneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB
dus3nyeckue CBOMCTBA HEMETAIIOB.

21 AnoTponusi HeMeTauIoB (Ha IpuUMepe
KHCITI0po/ia, cephl, hocdopa u yriaepoza)

” XUMHUYECKUE CBOMCTBA raJOr€HOB, CEPbl U UX
COEeIMHEHUN

” XuMHUYecKue CBOMCTBa a30Ta, hochopa u ux

COEIUHEHUI




24

XHUMHUYECKUE CBOMCTBA yriepoa, KPEMHHUS U
UX COeIUHEHUN

25

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX
COEeIMHEHUN

26

O000111eHNEe U CUCTEMATH3AIM 3HAHUH 110
teMe «Hemeramnely. BeruucieHus mno
YpaBHEHUSAM XUMHUYECKHUX PEaKIHil 1
TEPMOXUMHYCCKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TeEME
"Hemeranmisl"»

28

KontponbHas pabota mo teMam «MeTauib u
«Hewmeramibny

29

HGOpFaHquCKI/Ie N OPraHUYCCKUEC KUCIIOTHI.
HGOpFaHquCKI/Ie 1 OPraHUYCCKHUEC OCHOBAHUA

30

AMoTepHbIe HEOpraHUYeCcKue U
opranuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIIECTB

31

Ponp xumuu B odecrieueHuH SKOHOFquCKOﬁ,
3HepFeTquCKOﬁ U TIHIEBOM 6630HaCHOCTI/I,
Pa3sBUTUU MCOAUTTUHBI

32

[TpencraBienust 06 0OIIMX HAYUHBIX
NPUHIUITAX POMBIIUICHHOTO TIOJTY4YCHUS
BaKHEMIIINX BEIECTB

33

YenoBek B MHUPE BCIICCTB U MAaTCPHUAJIOB




34

XHUMHMS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

10 KJIACC

Kon
nposepsi
eMOoro
pe3yabT
ara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 00mero o0pa3oBaHus

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHUU

1.1

CdopmMupoBaHHOCTB IIPEICTaBICHUN 0 XUMHUYECKON
COCTaBJISOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMUU
B TIO3HAHUM SIBIICHUH MPHUPOJBI, B (OPMHUPOBAHUU MBIIUICHUS U
KyJbTYpbl ~ JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
HEOO0XOIMMOM ISl peLIeHNs MPAKTUYECKUX 3aJjau U SKOJIOTHUECKU
000CHOBAHHOI'O OTHOILEHHUS K CBOEMY 3[0pPOBBIO M TNPUPOIHOU

cpene

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHHM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararoIme MTOHATHS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCICHHS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YIrIIepOIHBII
cKeleT, GyHKIIMOHANIbHAS TPYIINa, pagnuKall, U30MEepHUs, U30MEDPHI,
TOMOJIOTUYECKUI psAZl, TOMOJIOTH, YIJI€BOAOPOJAbI, KUCIOPOA- M
a30TcoACpKAlIUe  COCIUHCHHS,  OHMOJOTMYECKH  aKTHUBHBIC
BemecTBa (yrJIeBOABI, JKHPBI, OCIKH), MOHOMEp, IOJIUMeEp,
CTPYKTYPHOE 3BEHO, BLICOKOMOJIEKYJISIPHBIE COCIMHEHHMS); TEOPHUHU
W 3aKOHBI (TCOpUS XHMHUYECKOTO CTPOCHHUS OPraHUYECKUX
BemiectB A.M. byTiiepoBa), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN
A3BIK XUMUH, (HAKTOJIOTUYECKUE CBEJECHUS O CBOMCTBAx, COCTaBe,
MOJIy4eHUM W O€30MaCHOM  HCIIOJIb30BAHUM  BaKHEUIIUX
HEOPraHMYECKUX UM OpPraHUYeCKUX BeHleCTB B OBITY U

HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.3

ChopMupoBaHHOCTh YMEHHU BBISBIISITH XapaKTEPHBIC MPHU3HAKU
NOHATUM, YCTAaHABJIMBATh MX B3aUMOCBA3b, MCIIOJB30BATh
COOTBETCTBYIOLIUE IOHATHS IIPU ONKUCAHMM COCTaBa, CTPOCHUS U

MPEBPALLCHUI OPraHUYECKUX COCMHEHUIN




1.4

chOpMUPOBAHHOCTh ~ YMEHUW  HMCIOJIB30BaTh  XHMHYECKYIO
CUMBOJIMKY JJI1 COCTABJIEHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOI) (POPMYT OpraHMYECKUX BEILIECTB U
YpaBHEHUM XUMHUYECKHUX pPEaKLMH, M3rOTaBIUBaTh MOJIEIU
MOJIEKYJT ~OpPraHMYECKMX BEUIECTB JUISl WJUIFOCTPAUMHA  HUX

XUMHYCCKOT'O U ITPOCTPAHCTBCHHOT'O CTPOCHHA

1.5

CdopMupoBaHHOCTh YMEHUW YCTAaHABIMBATH TPUHAJICKHOCTD
U3YyUYEHHBIX OPTaHUYECKUX BEIIECTB IO UX COCTABY M CTPOCHUIO K
omnpenenEéHHOMy Kiaccy (TpyIine) COeIWHEHHM (yrieBOAOPOJIHI,
KHACIIOPO " a30TcoIepIKaIne COCTUHEHMUS,
BBICOKOMOJICKYJISIDHBIC COCMHCHUS), JaBaTh WM Ha3BaHUS IIO

cucremarnyeckoit Homenknatype (IUPAC)

1.5

ChopMHUpOBAaHHOCTE YMEHHUS OINPEACIATh BHJIBI XUMHYCCKOU

CBA3H B OPraHUYCCKUX COCAMHCHUAX (O,Z[I/IHapHLIe n KpaTHLIe)

1.6

C(bOpMHpOBaHHOCTL YMCHUA NPUMCHATL: TIIOJIOKCHHUS TCOPpHUU
CTPOCHHUA  OPraHUYCCKHUX  BCIICCTB AM. EYTJ'IepOBa JUIA
O0BSCHEHUST 3aBUCHMOCTH CBOMCTB BC€IICCTB OT HUX COCTaBa H

CTPOCHU; 3aKOH COXPAaHCHUS MAaCChl BCIICCTB

VYraesogoponbsl. Kucnopoacoaepxkamme u  a30TcoAepKallve

OpPraHn4YCCKuUC COCANHCHHA. BBICOKOMOJ'ICKy.]'IHpHLIe COCIUHCHUA

2.1

ChopMupoBaHHOCTH YMEHUI MPHUBOANTH TPHUBHAJIHHBIC HA3BAHUS
OTJENbHBIX  OPraHMYEeCKUX  BEIIEeCTB  (3TWUJICH, MPOIMUJIEH,
alleTUIeH, STUWICHIVIMKOJNIb, TIJIMLEPUH, (eHols, (opMabaerus,
aleTalbJEeTn], MypaBbUHAs KHCJIOTa, YKCYCHas KHCIOTA,
OJIEMHOBasi KUCIIOTa, CTEapUHOBAas KUCIOTA, III0K03a, (QPyKTO3a,

Kpaxmajl, LeJUTH0I03a, TIIULIH)

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3nYecKue U XUMHUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTaBUTENCH
pPa3IMYHBIX KJIACCOB OpPraHWYECKMX BEIIECTB (METaH, »JTaH,
STUJICH, MPONHIIEH, aleTuieH, oyraauen-1,3, metunOyranuen-1,3,
OCH30JI, METaHOJI, ITaHOJ, ATHICHTIWKOIb, TIUIECPUH, (HEHOI,
aneTajabAeTul, MypaBbUHAasT W YKCYCHas KHCIOTBI, TJIOKO3a,

Kpaxmall, HEeJUI0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

23

ChopMUpOBaHHOCTE YMEHHS WILTIOCTPUPOBATH TI'€HETHYECKYIO
CBSI3b MEX/y THUIIMYHBIMHU IIPEACTABUTEISAMHU PA3IUYHBIX KIIACCOB

OpPraHu4YCCKux BCIICCTB YpaBHCHUSIMU COOTBCTCTBYROIIIHUX




XUMHUYECKHUX PEAKIINI ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII

24

ChopMUpOBaHHOCTE  yYMCHHSI  XapaKTepU30BaTh  HCTOYHUKHU
YIIEBOJOPOAHOTO ChIpbsi (HEe(Th, NPUPOIAHBIA Ta3, Yrois),
crocoObl UX TepepaboTKUM H  NPAKTHUYECKOe MPHUMEHEHHE

IPOIYKTOB MEpepadOTKH

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh YMEHUW BIIAJETh CUCTEMOW 3HAHUN 00
OCHOBHBIX METOAAaX HAYYHOI'O O3HAHMUS, UCIOIb3yEMbIX B XUMUU
IpU U3YYEHHUU BEIIECTB M XUMHUYECKHX SBICHMM (HaOmroneHue,
U3MEpEHUe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIOJIb30BATh
CUCTEMHbIE XMMHWYECKHE 3HAHUS JJIs MPUHATHUA PEIICHUN B
KOHKPETHBIX )KMU3HEHHBIX CUTYallUsAX, CBA3aHHbBIX C BELIECTBAMH U

X IPUMCHCHUCM

3.2

CdopMupoBaHHOCTE YMEHHM COOJIIO/IATh TPaBHIIA TOJIB30BAHUS
XUMHUYECKOU MOCYI0i U J1a00paTOpHEIM 000PYIOBaHHUEM, a TAKXKE
mpaBwiia OOpamieHusl C BElIeCTBAMH B COOTBETCTBUU C
UHCTPYKIUSMU TIO BBIMOJHEHHUIO JAOOPATOPHBIX XUMHYECKHX

OIIBITOB

3.3

ChopMupoBaHHOCT ~ yMEHUH IJIAHUPOBAaTh M BBINOJHATH
XUMHUYECKHUM dKCIIEpUMEHT (IIPEBPALLEHUS OPIrAHUYECKUX BEIIECTB
IIPM HarpeBaHWM, MOJYyYECHHE TUIICEHA U HM3y4YEHUE €ro CBOMWCTB,
KAa4eCTBEHHBIC DPEAKIMH OPTaHUYECKHX BEIIECTB, ICHATYPAIHS
OCNKOB TP HarpeBaHWM, IBETHBIE pEaKIHH OEJIKOB) B
COOTBCTCTBUHU C IIpaBWJIaMU  TCXHUKHU 0€e30MmacHOCTH npu
o0OpalieHny C BEUIECTBAMHU M J1a0OPaTOPHBIM 00OPYOBAaHUEM;
IPE/ICTaBIATh PE3yIbTaThl XUMHUUECKOTO IKCIIEpUMEHTa B (popme
3aliCH YpaBHEHHUI COOTBETCTBYIOUIMX PEAKUUI U POPMYITHPOBATH

BbIBOAbI HA OCHOBC 3TUX PEC3YyJIbTATOB

3.4

CdopMUpOBaHHOCTH YMEHUU TMPOBOAUTH  BBIYUCICHUSA TIO
XAMHYECKHUM  ypaBHEHHMSM  (Macchl, 00BEMa, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKUUU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOIO U3 MCXOAHBIX BELIECTB HIIU

MPOJYKTOB PEAKIUH)

3.5

CdopMupoBaHHOCTH  YMEHUH  KPUTHUECKH  aHAJIU3UPOBATH
XUMHYECKYI0 HH(POPMAINIO, TIOTYIaeMyI0 U3 Pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb UHTEpHET U Apyrue)




3.6

CdopMupoBaHHOCTh YMEHHI COOIONATH MPaBUIA YKOJIOTHUSCKU
1eJ1IecO00pa3HOro MOBEICHUS B OBITY M TPYJOBOH JCSITEIBHOCTH B
IENIX COXPAHEHUSI CBOETO 3/I0POBBSl M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS HA )KUBBIC OPTAHU3MBI
OHpeILeJIéHHI)IX OpPraHu4eCKux BCIICCTB, IIOHUMas CMBICJI
nokazarenst IIJIK (mpenmesnibHO —OMYyCTHMOW — KOHIIGHTPAIUH),
NOSCHATHL ~ HAa  TIpUMepax  CrnocoObl  YMEHBIICHHS U
MPENOTBPALICHHUS] WX BPEJHOIO BO3JCHCTBUS HA OPraHU3M

YCI0BCKa

11 KIIACC

Koa
NnpoBeps
€Moro
pe3yJbT
aTa

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHEro oo1mero 06pa3oBaHus

TeOpeTI/IqCCKI/IC OCHOBBI XMMHH

1.1

Bnanenune cucreMol XHMHYECKUMX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAlOIIME TIOHATHS (XUMHUYECKUH DJIEMEHT, aTOoM,
3JICKTpPOHHAs 000JI0UKa aTtoma, §-, p-, d-dJCKTPOHHBIC OpOUTAIIN
aTOMOB, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb,
CTEIIEHb OKHWCJIEHUS, XMMHYECKasi CBS3b, MOJIb, MOJIIpPHAs Macca,
MOJIIPHBIA 00BEM, KPUCTAJUIMYECKAsT PEIIETKA, TUITHI XMMHYECKHX
peakiui (OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHEIE, 9K30- n
OHJIOTCPMHUUECKUE, PEaKIM¥ HOHHOTO OOMEHAa), pacTBOp,
ANEKTPOJIUTHI, HEATEKTPOJIUTHI, AIEKTPOJUTHYECKAS] JUCCOLUALMA,
OKHUCIIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKON PpEaKIIUH,
XUMHUYECKOEC  PABHOBECHE); TEOPUHM W 3aKOHBI  (Teopus
ANEKTPOJUTUYECKON Auccounanuu, [lepuognmueckuii 3akon .M.
MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, (DAKTOJIOTHYECCKHE CBEICHUS O
CBOICTBaX, COCTaBe, IMOJyY€HHUH U OE€30MacCHOM HCIOJIb30BaHUH
BXHCUIIINX HEOPTAaHWMYECKUX BEIISCTB B OBITY W MPAKTUICCKOM

JACATCIIbHOCTH YCJIIOBCKA

1.2

ChopMupoBaHHOCTH YMEHUI BBISABISTH XapaKTepHbIC MPU3HAKH U




B3aUMOCBA3b U3YUYCHHBIX HOHﬂTHfI, IMPUMEHATH COOTBETCTBYIOIINEC
MOHATHUA IIPU OIIMCAHHUM CTPOCHUA H CBOMCTB HCOPIraHUYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ; BBIABJIATH B3aMUMOCBA3b XUMHUYCCKUX
3HAHHI C IIOHATHUAMH )51 MMpeaACTaBJICHUAMU APyrux

C€CTCCTBCHHOHAYYHBIX IPEAMCTOB

1.3

BJI&[[GHI/IG OCHOBHBIMH METOAAMU HAYYHOI'O IMO3HAHHA BCUICCTB U
XUMHUUYECKHUX SIBICHUM (Ha6J'II-OI[eHI/IC, HU3MCPCHHUEC, DKCIICPUMCHT,

MOJIEJTUPOBAHUE)

1.4

CdopMupoBaHHOCTH YMEHUI OINPEEIATh BAJICHTHOCTh U CTEIICHB
OKMCIJICHUSI XMMHMYECKHUX JJIEMEHTOB B COCIMHEHUSAX Pa3JIMYHOIO
COCTaBa, BHJI XUMHUYECKOW CBSI3M (KOBaJCHTHAs, HWOHHAS,
METAJTINYECKas, BOJIOPOIHAS) B COCUHEHHUSIX, THI
KPUCTAJUTMUYECKOM PEIIETKH KOHKPETHOrO BellecTBa (aToMHas,

MOJICKYJISIpHAs, NOHHAs, MeTaﬂHI/I‘leCKaﬂ)

1.5

CdopMUpOBaHHOCTh YMEHUH ONpPENEesITh XapakTep Cpelabl B

BOJOHLBIX paCTBOpAax HCOPraHUICCKUX COGI{I/IHGHI/IfI

1.6

CdopMUpOBaHHOCTh YMEHUS KIACCU(PUIUPOBATH XUMHYECKHE
peakuuu MO Ppa3NUYHBIM TpHU3HaKaM (YUCIy M COCTaBy
pearupyromux — BEHIeCTB, TemwioBoMy d3ddexry  peaxmum,
U3MEHEHHMIO CTETNEeHEH OKHUCICHHS JJIEMEHTOB, OOpaTUMOCTH

peaKIuu, y9acTHIO KaTaau3aTopa)

1.7

ChopMHUPOBAaHHOCTE YMEHHH COCTaBJISATH YPAaBHEHHUS pPEaKIIHiA
pa3IMYHBIX TUIIOB, MOJIHBIE U COKpPAUIEHHBIE YPAaBHEHUS peakUuid
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEaAKIINH

UIYyT 10 KOHIA

1.8

CdopmupoBaHHOCTH YMEHHI MIPOBOUTH peaxiuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Ppa3IUYHBIX
HEOPTraHWYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM MyTEM HOHBI,

MMPUCYTCTBYIOIINEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

CdhopmupoBaHHOCTB YMEHHU pacKpbIBaTh CYIIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLUUHA  IOCPEACTBOM

COCTAaBJICHUA 3JICKTPOHHOI'O 0ajaHca dTHX peaKHI/Iﬁ

1.10

CdopMupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKON PEaKIMH OT pa3In4HbIX (PAKTOPOB

1.11

CdopMUpOBaHHOCTh YMEHUN OOBSCHATH XapakTep CMEIICHUS




XUMHUYCCKOI0  paBHOBECHA B  3aBUCHMMOCTH OT  BHCHIHCTO

BoznericTBus (mpunnun Jle [larense)

O6ma51 H HCOpTraHUYCCKas XUMUA

2.1

CdopMHUpPOBaHHOCTH yMEHUM packpbiBaTh CMBICIT
[Tepunoguueckoro 3axkona J[.11. MeHnjeneeBa U 1€MOHCTPUPOBATH

€ro CUCTEMATHU3UPYIOILYI0, O0BSCHUTENIBHYIO U IIPOTHOCTHYECKYIO

byHKIMHA

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEepU30BaTh DIIEKTPOHHOE
CTpOCHHE aTOMOB XHMHUYECKHX OJJIEeMEHTOB |—4 mepuoaos
[lepuoanueckoit  cucTeMbl ~ XUMHUYECKUX  dnemeHToB  [I.U.
MenzeneeBa, HCHONB3YS MOHATHS «S-, p-, d-dIEKTPOHHBIE
opouTanu, «QHEpreTudyecKue YPOBHU, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX DHJIEMEHTOB U
UX COEAMHEHMH MO TmepuofgaM u Tpynmnam [lepuonudeckoii

CHCTEMBI XUMHYECKHX d1eMeHTOB JI.J1. MeHaeneeBa
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ChopMUpOBaHHOCTh yMEHHH XapaKTepU30BaTh  (OIUCHIBATH)
o0uie XUMHUYECKHEe CBOWCTBA HEOPraHMYECKHUX  BEIIECTB
Ppa3IUYHBIX KJIaCCOB, MOATBEPKIATh CYIIIECTBOBAHHUE
TEHETUYECKON CBS3M MEXKAY HEOPraHMYECKHUMHU BEIIECTBAMHU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKHI/Iﬁ

24

CdopMUpoOBaHHOCTh YMEHHH YCTaHABIMBATh IPUHAICKHOCTD
HEOPraHMYECKUX BEIIECTB IO HX COCTaBYy K OIPEICIEHHOMY
KJaccy (rpyrmie) coeAuHEeHuM (MpOCThie BEIIECTBA — METaUIbl U
HEMETAJJIbI, OKCHBI, OCHOBaHUA, KHCJIOTHI, aM(l)OTepHI)IG

TUAPOKCHU]IBI, COJIH)

2.5

ChopMUpOBaHHOCTE  YMEHUH  HUCHOJB30BaTh  XHUMHYCCKYIO
CUMBOJIMKY JUIS COCTaBJIeHHUS (OpMyJT BEIIECTB M YpaBHEHHI
XUMUYECKUX  pEaklMi, CHUCTEMATHYECKYHd  HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIe Ha3BaHUS OTIEIbHBIX HEOPTAaHUYECKUX
BelecTB (yrapHblid Ta3, YIIEKUCIBIA ra3, aMMHaK, raméHas

HU3BCCTh, HeraméHas HU3BCCTDb, IIMTHEBAA COJa, IMPUT U L[pyrI/Ie)

2.6

ChopMUpOBaHHOCTh yMEHHH XapaKTepU30BaTh  (OIUCHIBATH)
o0uie XUMHUYECKHEe CBOWCTBA HEOPraHMYECKHUX  BEIIECTB
pa3IMYHbIX KJIACCOB, MOJITBEPKIaTh CYILIECTBOBAHHE
TEHETUYECKON CBSI3W MEX]y HEOPraHUYEeCKHMMH BEIECTBAMHU C

IIOMOIIBIO ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKuHﬁ




2.7

ChopMupoBaHHOCTH ~yMEHWI IUIAHUPOBATh ¥ BBINOJHATH
XUMHUYECKHHM SKCIIEPUMEHT (pa3iokKeHHe MepOoKCHIa BOJOPOAa B
IPUCYTCTBUM KaTalU3aTropa, ONPEACIIEHUE Cpeapl pacTBOPOB
BEILIECTB C IIOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE
pa3nuuHbIX (AKTOPOB HAa CKOPOCTb XUMHUYECKOM peakluHu,
peaKuu MOHHOTO OOMEeHa, KaueCTBEHHBIE PEaKkIuu Ha Cyiabdar-,
KapOoOHAT- M XJIOPUJ-AaHHOHBI, HA KAaTUOH aMMOHUS, pEIICHHE
DKCIIEPUMEHTANIBHBIX  3a7ad 1o Temam  «Mertammey H
«Hemeramib») B COOTBETCTBUM C  MpaBWJIAMU  TEXHUKHU
0€30MacHOCTH MPHU OOpaIIeHUH C BEIIECTBAMU U J1a0OPATOPHBIM
0o00Opy/lOBaHHEM; IPEACTABIATh  PE3yJIbTaThl  XUMHYECKOIO
JKCIIEPUMEHTa B (OpME 3alKuCHU YpaBHEHUH COOTBETCTBYIOLIUX

peakiuii 1 GopMyIHUPOBATH BHIBOBI HA OCHOBE ATUX PE3YIbTAaTOB

2.8

CdopMupoBaHHOCTh YMEHHI COOIONATh MPaBUIA IOJIB30BAHUS
XUMHUYECKOHN MOCYAO0N U JIabopaTOPHBIM 00OPYOBAaHHEM, a TAKXKe
mpaBuiia OOpalieHuss C BelleCTBaMH B COOTBETCTBUU C
UHCTPYKUHUSMU TIO BBINOJHEHUIO J1A00PAaTOPHBIX XUMHUYECKUX

OIIBITOB

2.9

ChopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHYCCKHE
IIPOLECCHI, JIEKAIIME B OCHOBE IIPOMBILUICHHOIO IIOJIYYEHHUS
CEpHON KHCIIOTBHI, aMMHaka, a Takke Cc(pOopMHUPOBAHHOCTH
Mpe/ICTaBICHU 00 00X HAYYHBIX MIPUHIUIAX U YKOJIOTUYECKUX

Hp06neMax XUMHYCCKOI0 IMMpOMU3BOACTBA

XUMHS U KU3Hb. PacuéTbl

3.1

CdopmupoBaHHOCTH MpeACTaBICHUI 0 XUMHYECKON
COCTaBJISIIOLEH E€CTECTBEHHOHAYyYHOM KapTUHBI MHpa, pPOJIH
XUMUM B TIO3HAHUU SIBICHUN NpUpoasl, B (HOPMUPOBAHUH
MBILUIEHUSI U KYJIbTYPbl JMYHOCTH, €€ (YyHKIUMOHAJIHHOU
rPaMOTHOCTH, HEOOXOIMMOM sl pelIeHHs TPAKTHYECKUX 3a7a4 U
IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U

IPUPOHOI cpene

3.2

ChopMHpPOBAaHHOCTh  yMEHHMH  KPUTHYECKH  aHaJIU3UPOBATH
XUMHYECKYI0 HH()OPMAIIHIO, TTOTy4aEMYIO U3 Pa3HBIX UCTOYHHUKOB

(cpencTBa MaccoBO KOMMYHMKAIUU, ceTh IHTEpHET U Ipyrue)

3.3

CdopmMupoBaHHOCTh YMEHUN COOJIIOIATh MpaBUiia HKOJIOTHUECKU




11€J1€CO000Pa3HOro MOBEIEHUS B OBITY U TPYJOBOU J1€ATEIHHOCTH B
IeJSIX COXPAHEHHs CBOETO 370POBbsI U OKPY)KAIOLIeH MPUPOTHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTb BO3JEMCTBHUS Ha JKHUBbIE OPraHU3MBbI
ONpEACIEHHBIX BELIECTB, NOHMMas cMbica mnokaszarens [I/IK,
HOSICHATH ~ HAa  [pUMEpax  CIocoObl  YMEHBUIEHHS U
IIPEAOTBPALICHUsT HMX BPEIHOIO BO3JEHCTBHS HAa OPraHU3M

YCI0BCKa

3.5

ChopMUpOBaHHOCTE  YMCHHM  INPOBOJUTH  BBIYUCICHHUS C
WCIIOJb30BAHUEM  IIOHATUS  «MAaccoBas JOJi1 BEIIECTBA B
pacTBope», OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX
peaKnusx, MacChl BEIIECTBA WM O0bEMa Ta3oB 1O HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0bEMY OTHOrO W3
YUaCTBYIOIIMX B PEaKIMH BELIECTB, TEIJIOBOrO 3 deKTa peakiuu
Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IPEBPALLCHUS 1

COXPAaHCHUS SHCPIrun




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHUHU

1.1

IIpenmer opraHuyeckod XHMMHH: €€ BO3HUKHOBEHUE, Pa3BUTHE H
3HAYCHUE B IIOJIyYCHHHM HOBBIX BEIECTB M MarepuasoB. Teopus
CTpOEHMsI opranuyeckux coeauHenuit A.M. bytnepoBa, e€ ocHOBHbIE

ITOJIOXKCHUA

1.2

CrtpykrypHble ¢GopMynbl OpraHMYECKHX BemiecTB. [ omoiorus,
n3oMepus. XHUMHUYECKas CBsA3b B OPraHUYECKHX COCAMHEHUSIX —
OJIMHApHBIE W KpaTHbIe CcB3U. llpencrtaBieHue o KiaccUpUKALUU

OpraHN4YCCKHX BCIICCTB

1.3

Homenkiiarypa opraHuyecKuX COEOUHEHUN (CHUCTeMaTH4ecKas) Hu
TPUBHAIIbHBIE HA3BaHMsSI BAXKHEWIIMX MPEIACTAaBUTEIEH  KJIacCOB

OpPraHn4€CKuUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBL: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psii. MeTaH U 3TaH —
MPOCTEUIINE TPEACTABUTENN aJKAaHOB: (U3NYECKHEe M XHUMHYECKHE
CBOMCTBaA (peakLuu 3aMEUICHHs] U TOPEHUs), HaX0XKJIEHUE B MPUPOAE,

IMOJIY4YCHHEC U IPUMCECHCHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKMH psii. OTWIEH U
OPONWJIEH — MpPOCTEHIINe IMPEeJCTABUTENN AalKEHOB: (U3NYECKHEe U
XUMHUYECKHE CBOWCTBA (peakuMM THJIPUPOBAHUS, TaJIOT€HUPOBAHUS,
rufpaTalyy, OKUCJIEHHMS M IOJIMMEpPU3aluu), [OJIy4eHHEe U

IIPUMEHEHHE
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Ankanuensl:  Oyraguen-1,3 u  metwnOyraauen-1,3:  crpoeHue,
Ba)XHEUIIME XHMHUYECKHE CBOWMCTBa (peakiusi TOJMMEPH3AIINH).

HOJ'IyLIeHI/IC CUHTCTUYCCKOI'O KaydyKa U PC3UHbI
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AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKUH ps.
AleTUIIeH — MPOCTEHIINI TPEACTABUTENb ATKUHOB: COCTaB, CTPOCHHUE,
¢dbusznueckue W XUMHYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUSA,

raJIOorcHUpOBaHus, ruaparainuu, ropeHm[), IMMOJIYYCHHUEC U IPUMCHCHUC




2.5

Apenbl. benzonm: cocraB, cTpoeHHE, (QHU3MUECKHE W XUMHUYECKHE
CBOWCTBa (peakly rajJOreHUPOBAHUS U HUTPOBAHUSA), MOJIyUYE€HUE U
npuMeHeHue. Tomyos: cocTtas, cTpoeHHe, (PU3NYECKHEe U XMMHUYECKHE
CBOMCTBA (peakuuu TajJlOT€HUPOBAHUS U HUTPOBAHMUS), MOJIyYEHUE U
npuMeHeHne. TOKCMYHOCTH apeHOB. ['eHeTndeckas CBA3b MEXAY

YrjiieBOAOpOoaaMu, NPUHAJICKAIMUMHU K pA3JIMYHBIM KJIaCCaM

2.6

[IpupoHbIE NCTOYHMKH YTII€BOAOPOAOB. IIprpoaHEbIii ra3 u nonyTHsIE
HedrsabIie Ta3el. HedTh u €€ npoucxoxaenne. CriocoObl mepepadboTKu
He(TH: TEPEeroHKa, KPEKUHI (TEPMHUECKUH, KaTaIUTUYECKUN),
nuponu3. Ilpoaykter mepepabotkum HepTH, WX TpPUMEHEHHE B
MPOMBIIIJIEHHOCTH W B ObITy. KamMeHHBI Yroiab M MPOAYKTHI €ro

nepepaboTKu

Kchopoz(coL[epxcamHe OpraHn4Y€CKHUC COCAMHCHUA

3.1

[IpenenbHble OHOATOMHBIE CHUPTHI. METaHOI M 3TaHOJ: CTPOCHHUE,
¢bu3nueckue W XUMHUYECKHE CBOWCTBAa (PEeakiUu C aKTHBHBIMHU
METaJUIAMH, raJOreHOBOJIOPOIaMH, ropeHue), MPUMEHEHHUE.
Bonmopoanesie cBsi3M  MEKIy MOJIEKyJIamMu COUPTOB. JleiicTBue
METaHoJIa ¥ 3TaHOJIa HAa OPraHu3M 4esnoBeKa. MHOr0aTOMHBIE CITIUPTHI.
OTUJICHITIMKONb U TIULEPUH: CTpOeHUe, PU3NYECKUEe U XUMHUUYECKUe
CBOICTBA (B3aMMOJICUCTBHUE CO MIEIOYHBIMU METAINIAMU, KaueCTBECHHAs
peakuusi Ha MHOTOATOMHBIE CHupThl). JleiicTBUe Ha OpraHusm

YCJIIOBCKA. HpI/IMCHCHI/Ie IIMOCPHUHA U OTUJICHIJIMKOJIA

3.2

@DeHOI: CTPOCHHE MOJICKYJbI, (PU3MYECKHE U XUMHUYECCKHE CBOWCTBA.

Tokcuunocts enona. [Ipumenenue peHona

3.3

Anbaernabl U KeTOHbl. DopManbplerujl, aueTalIbICTUl: CTPOCHHE,
bU3MYeCKe W XUMHUYECKHE CBOMCTBA (peaKkIMU OKHCICHHUS |

BOCCTAaHOBJICHHU, KAYCCTBCHHBIC peaKHI/II/I), IMMOJIY4YCHUC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE Npe/eNbHble KapOOHOBBIE KHCIOThI. MypaBbHUHAs U
YKCyCHasi KHCJIOTBI: CTpOEHHUE, (pU3MYECKHEe M XUMHUYECKHE CBOICTBA
(cBoiicTBa, oOmMe I Kiacca KHCIOT, peakuus sTepuduxanum),
MMOJIY4YCHHUEC U NPUMCHCHHC. CTeapI/IHOBaH N OJICHMHOBAas KHUCJIOTBHI KakK
NPEACTAaBUTENIM BBICHIMX KapOOHOBBIX KHCIOT. MbUla Kak CoOJIU

BBICHINX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBUE

3.5

CrnoxHble 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponns
ciokHBIX 3¢upoB. Kupsl. ['maponus sxupos. [IpuMeHeHHE XHUPOB.

buonornueckas poib :KUPOB




3.6

VYrneBoabl: cocTaB, KilacCU(pUKalus yrieBoloB (MOHO-, IU- U
nonucaxapuabl). [ roko3a — mpocTeinit MoHOCaxapua: 0COOEHHOCTH
CTpOCHHS MOJIEKYNbl, (U3MUeckue ¢ XHUMHYECKHE CBOWCTBA
(B3aumoperictBue ¢ ruapokcunom menu(ll), okucienne amMMuadyHbIM
pactBopoM okcuja cepedpa(l), BocctaHOBIEHUE, OPOKEHUE TIFOKO3HI),
HAaXOXJEHWE B TMPUPOAE, MPUMEHEHHE, OHOJIOoruYecKas pOJb.
dortocunTe3. PpyKTO3a Kak U30Mep IIOKo3bl. Kpaxmain u neinronosa
KaKk HOpupojHble mnonuMepbl. CTpoeHHe Kpaxmalla U LEJUIH0JIO3bI.
dusznueckue W XUMHYECKHME CBOWCTBA Kpaxmana (TUIPOIIHU3,

Ka4CCTBCHHAA pCaKius C I/IO,Z[OM)

ASOTCOI[ep)KaH_II/Ie OpraHn4Y€CKHC COCAMHCHUA

4.1

AMUHOKUCIOTBI KaKk aM(OTEpHblE OpPraHUYECKUE COCAUHEHMS.
dusnueckue U XMMHUYECKME CBOWCTBA AMHUHOKHUCIOT (Ha HpHUMepe

mmnuHa). bruonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTu st

4.2

benkn kak NOpUpPOIHBIE  BBICOKOMOJIEKYJIPHBIE  COCAMHECHMS.
[lepBuuHas, BTOpUYHAsA U TPETUUYHAS CTPYKTypa O€JIKOB. XUMHUECKHE
CBOMCTBA OEJIKOB: TUAPOIIH3, ICHATYPALUs, KAYECTBCHHbBIC PEaKIH Ha

Oenku

BBICOKOMOJ'ICKYHHPHLIe COCIUHCHUA

5.1

OCHOBHBIC IIOHSTHS XHUMUH BBICOKOMOJICKYJISIPHBIX COG[[I/IHGHI/II;'IZ
MOHOMCD, IIOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHL IIOJIMMCPHU3ALINH,
CpeaHsaAaA  MOJICKYJISIpHAsA  Macca. OcHOBHBIE MCTOABI CHHTC3a
BBICOKOMOJICKYJISIPHBIX COG[[I/IHGHI/II;'I - MMOoJIMMEpHU3alnA n

IOJIMKOHACHCAIIUA
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3KCH€pI/IM€HTaJII)HI)I€ MCTOAbI U3YUCHUSA BCUICCTB U UX HpeBpameHHﬁ:
O3HaKOMIJICHHUC C O6p83].IaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH,

IJ1acTMacc, KaydyKoB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U PE3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUS

1

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

XHAMHAYECKUM 3JIEMEHT. ATOM. Hz(po aToMa, HM30TOIIbI. QHCKTpOHHaﬂ

00oJ0YKa.  DHEpreTHYecKhue YpOBHHU, IMOJYPOBHHU. ATOMHBIC




opburamu, s-, p-, d-3nemMeHTBl. OCOOCHHOCTH pachpeacieHus
3JICKTPOHOB IO OpOUTAISIM B aTOMax 3JEMCEHTOB IEPBBIX YETBHIPEX

MEePUOOB. DIEKTPOHHAS KOH(PUTYpALIHs aTOMOB

1.2

Ilepuonnueckuit 3akoH u Ilepuoanyeckas cucremMa XHMHUYECKHUX
sanemenToB JI.M. MenneneeBa. CBs3b NEPUOJUUECKOIO 3aKOHA HU
IIepnonnueckoi cucreMbl XuMuueckux iemMeHToB [[.1. Menneneena
C COBPEMEHHOW TEOpUEH CTPOCHMsSI AaTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEHMs CBOMCTB XMMHYECKHMX 3JEMEHTOB U 00pa3yeMbIX HMHU
MIPOCTBIX U CJIOKHBIX BELIECTB MO IpylnnaM MU Nepuojam. 3HaueHUE

NMEpUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BUabl XUMUYECKON CBSA3U
(koBasieHTHAs HETOJISIPHAST W TOJSpHasi, MOHHAs, METAJTHYecKas).
Honbl: KaTHOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMHYECKOH  cBsi3u  (OOMEHHBIH M JOHOPHO-AKIENTOPHBIN).

Bonopoanas cBs3b

1.4

Banentnocts. DnekTpooTpuniarenbHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTAUINYECKUX PELIETOK.
3aBHUCHMOCTbH CBOMCTBA BEILIECTB OT THIA KPUCTAUIMUECKOU PEIIETKH.
[lonstne o pgucnepcHbIXx cucTteMax. VICTHHHBIE W KOJUIOMJHBIE

PaCTBOPBLIL. MaccoBas 1o BellecTBa B pacTBOpEC

1.6

Knaccmbnxauym HCOPraHUYCCKUX COCJIMHECHMH. HOMCHKHaTypa

HCOPraHNYCCKUX BCIICCTB

1.7

Xumudeckass peaknusa. Knaccudukanus XUMHUYECKUX pEaKIUil B
HEOPraHUYeCKOW M OPraHUYECKON XMMHUHU. 3aKOH COXpPaHEHHUsS MacChl
BEIIECTB, 3aKOH COXpaHEHUsT MW TPEBPAIICHUS DHEPTUU MpHU

XUMHYCCKUX PCaKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

OOparumbie  peakuuud. XHUMHYECKOoe paBHOBecHe. (DakTOpBI,
BIMSAIOIIUE HA COCTOSHUE XuUMHUYeckoro paBHoBecus. ITpunnun Jle

[IaTenbe

1.10

3JI€KTpOJII/ITI/I‘I€CKa$I Jucconuanus. CunbHBIC U cl1a0ble SJICKTPOJIUTHI.
Cpez[a BOJHBIX paCTBOPOB BCIICCTB: KHCJIAsd, HeﬁTpaHLHaH, mejI049Hasd.

Peaxnu nonnoro oomena

OKMCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pe€aKuuu




HeOpFaHI/I‘ICCKaﬂ XHUMMUA

2.1

Hemeramnsbl. Ilomoxenue HemeramnoB B Ilepumoamueckoil cucreme
xumuueckux s3nemeHToB [[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB.  ®u3nMuyeckue  CBOWCTBA  HEMETALUIOB.  AJUIOTPOIUS

HEMETAJIOB (Ha IpUMepe KUCIOpoaa, cepbl, pochopa u yriepoaa)

2.2

XUMHUYECKHE CBONCTBA BAXKHEHIIMX HEMETAJIOB (TaJOTE€HOB, CEPHI,
azota, dochopa, yriepoga U KpeMHHUSI) U UX COSAMHCHUN (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KHUCIOT,  BOJOPOJHBIX  COEIHWHEHUH).

HpI/IMeHeHI/Ie BaXXHEHIIINX HEMETAJIJIOB U MX COC,Z[I/IHGHI/Iﬁ
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Merauiel.  [lonoxenune wmeramioB B Ilepuonnueckoi cucreme
xumuyeckux snemenToB JI.M. MenaeneeBa. OcCOOEHHOCTU CTPOEHUS
AJIEKTPOHHBIX 000JI0YeK aToMOB MetauioB. OOmme Qusnueckue
cBoiicTBa MeTayuioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUM Pl

HaHpH)KeHI/Iﬁ MCTAJIJIOB
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XVWMHUYECKUE CBOMCTBA BAaKHEHIIMX METAJIOB (HATpui, Kajui,
KaJblMH, MarHui, ajdlOMMHUN, IIUHK, XPOM, >Kelle30, Melb) U HX
coeauHeHuil. OOmMe crnocoObl monydeHuss MetayuioB. [Ipumenenue

MCTAJJIOB B 6I)ITy U TEXHUKE

2.5

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, IPHUHAAICIKAINIUX K

Pa3jInMuUHBIM Ki1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 00O€creUeHHMHM SKOJOTHYECKOH, JHEPreTHYECKON W
MUIIeBON 0€30MacHOCTH, Pa3BUTHUU MEAWIHMHBI. [IOHITHE O HAyYHBIX

METOAaX ITO3HaHHUA BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBiaenuss o0 OOLIMX HAayYHBIX NPUHIUIAX POMBIIIJIEHHOIO
[OJIyYeHUs] BAXKHEHMIIMX BEIIECTB. YeloBEeK B MHpPE BELIECTB HU
MaTepuaoB: BaKHEHIINE CTPOUTEIIbHBIC Marepuaisl,
KOHCTPYKLMOHHBIE ~ MaTepuaibl, KpackKH, CTEKIO, KepaMuKa,
Marepuansl JUIsl JJIEKTPOHUKHM, HAHOMATEpHUaibl, OPraHUYECKHE H

MUHCPAJIbHBIC y,I[O6peHI/I$I

3.3

Xumusi W 37J0pOBbE  4YEJIOBEKA:  MpaBWIa  HUCIOJIb30BAHMS
JICKaApCTBEHHBIX IPENapaToB, MpaBuia 0E30MacHOTO HCIOIb30BaHUS

InpcriapaToB OBITOBOM XMMHH B MMOBCEIHEBHOM KU3HU







