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IHHOACHUTEJ/IBHAS 3AIIMCKA

[IporpamMa mo XMMHM Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit ®Dexpepauumy,
TpeOOBaHMI K pe3yibTaTaM OCBOeHHs (ermepaabHON 00pa30BaTEIbHONH MPOTPAMMBI CPETHETO OOIIEro
obpazoBarus (DOIlI COO), mpencraBieHHBIX B DenepalbHOM TOCYJAapCTBEHHOM 00pa30BaTEIHHOM
cragnapte COO, ¢ yuérom Konnenmmm npenonaBanus yae0HOTO peaMeTa « XUMUs» B 00pa3oBaTeIbHBIX
opraam3anmsax Poccwiickoii Denepanuu, peaqu3yrOIIAX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX TONOKeHM «CTpareruu pa3BuTHs BociuTanus B Poccutickoii @enepanuu Ha nepuon no 2025
roga» (Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OINpeIeNieHHI0 OOLIel CcTpaTeruu
00y4eHus1, BOCIUTAHHS U Pa3BUTHsI 00yUaroIuXcs cpeAcTBaMH yuyeOHoro npeameTa «Xumus» ans 10-11
KJaccoB Ha 0a30BOM YpPOBHE COCTaBWIM KoHUenTyaubHble monoxenus OIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJNeH, COAEp)KaHMs, pPEe3yJbTaToB OOydeHHs M TpeOOBaHMH K YPOBHIO
HOJTrOTOBKH BBIILYCKHHUKOB.

Xumudeckoe oOpa3oBaHME, IOJy4aeMOe BBITYCKHUKaMHU OOIe00pa30BaTEeIbHON OpraHH3allvH,
SIBJISICTCS. HEOTHEMJIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CITYXKHT 3aBEpIIAIOIIMM TAallOM pPean3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX LIEHHOCTEW, MPUCYIIUX IEJIOCTHOH cHcTeMe
XMMHYECKOTO0 00pa30BaHus. IJTH IEHHOCTH KacaloTCs IMO3HAHWS 3aKOHOB MPHPOJBI, (OPMHUPOBAHIS
MHPOBO33PCHHS U OOIIeH KyIbTyphl YeIOBEKA, a TAKXKe DKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM cpefie. Peannsyercs Xxumuueckoe 00pa3oBaHue 00yUYarOIIMXCs Ha YPOBHE
cpemHero oomiero o0pa3oBaHKs CPEICTBAMH YYEOHOTO MpeaMeTa «XHUMHUs», COACPIKaHUE U MOCTPOCHHE
KOTOPOTO ONpE/CNiEHbl B MPOrpaMMe MO0 XUMHH C YYETOM CrIelu(pUKA HAYKH XUMHUH, €€ 3HAUCHUsS B
MO3HAHHMHU MTPUPOJIBI U B MaTEPUATBHOM JKU3HU OOIIECTBA, a TAKKE ¢ yU4ETOM OOIIMX IIeJIeH U MPUHIIHUIIOB,
XapaKTepH3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeiHero obiero obpa3zoBanus B Poccuiickoit
®denepauuu.

XHUMHS Kak D3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT o0coOylo pojib B COBpPEMEHHOU
UUBWIM3AIMM, B CO3AaHUM HOBOW 0a3bl MaTepUalbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIAJ B
(dbopMHpOBaHNE PAIMOHATLHOTO HAYYHOTO MBINUICHUS, B CO3[aHME IEIOCTHOTO TPEACTAaBICHHS 00
OKpY’KalollleM MHpE KaK O €MHCTBE MPHUPOBI M YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
MMOHUMAaHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIET0 MHUpPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY CTPOCHHUEM
BEIIECTB, UX CBOWCTBAMHU M BO3MOKHBIMH OOJIACTSIMU TIPUMEHEHHS.

TecHo B3aUMOJIEHCTBYA C APYTMMHU ECTECTBEHHBIMU HAyKaMU, XUMHUS CTajla HEOThEMIJIEMOM YacThiO
MHUPOBOH KYJIbTYypbl, HEOOXOJUMBIM YCJIOBHEM YCICIIHOTO TPYAa M KHU3HU KaXJOro ujeHa oOIIecTBa.
CoBpeMeHHas XUMHsI KaK HayKa CO3HIaTeIbHas, KaK HayKa BRICOKUX TEXHOJIOTHI HAMpaBJIcHA Ha PEIICHIE
rJI00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UEIOBEYECTBA — ChIPhEBOM, PHEPreTUUYCCKOM, MHIICBOM,
3KOJIOTMYECKOM O€301MacHOCTH U OXPaHBI 3/J0POBBSI.

B cooTBercTBHM € 00IIMMH LEJISIMU U IPUHLMIIAMUA CPEIHET0 00IIero oopa3soBaHus ColepKaHue
npenmeta «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHD N3YYEHHUS) OPHEHTHPOBAHO IIPEUMYIIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TIOATOTOBKY O0ydaromuxcs, HEOOXOAMMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCIICHIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOAOJDKEHHsS OOpa3OBaHMS B Pa3IUUHBIX
00acTsX, He CBSI3aHHBIX HENOCPEIACTBEHHO C XUMUEH.

CocrapinsomumMu npeaMera «XuUMHSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHSD» U
«OO0m1ast ¥ HeopraHWYecKasi XMMUs», OCHOBHBIM KOMITOHEHTOM COJIEPXaHUsI KOTOPBIX SBJISIFOTCS OCHOBBI
0a30BOI HAYKU: CUCTEMa 3HAHUI 110 HEOPTaHWIECKOW XUMUH (C BKIIFOUCHHEM 3HAHMI U3 O0IIeH XUMUH) U
opraHnyeckoi xumun. GopMUpoOBaHKE TAaHHOW CUCTEMBI 3HAHUH MPU U3yUSHUH MpeaMeTa o0ecredrnBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCEI'0 MHOT000pa3Hsi BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB 1 TEOPUI
XUMUH.



Crtpykrypa conepkanus KypcoB — «Opranuueckas xumusi» u «O01as 1 HeopraHudecKass XUMHUSD»
chopMHpoOBaHa B MPOrpaMMe M0 XUMUHU Ha OCHOBE CHCTEMHOTO ITOIX0/1a K M3YUYCHUI0 Y4eOHOT0 MaTepuraa
u 00yCIIOBJIECHA MCTOPHYSCKH OOOCHOBAaHHBIM pa3BUTUEM 3HAHWUN Ha OMPEICIEHHBIX TEOPETUYCCKHUX
ypoBHsIX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BEIECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHUUYECKOU
TEOPUH CTPOCHUSI OPraHUYECKUX COCAMHECHHM, a TaKKE HA YPOBHE CTEPEOXUMUUYCCKHUX U DICKTPOHHBIX
MIPEJICTABJICHUH O CTpOCHUH BelecTB. CBeicHHs 00 M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTHU —
OT YTJICBOJIOPOJIOB JIO CJIOKHBIX OMOJIOTMYECKU aKTHBHBIX COSIMHEHUH. B Kypce opraHMYeckoil XuMuu
MOJTy4YaroT pa3BUTHE CHOPMUPOBAHHBIC Ha YPOBHE OCHOBHOI'O 0O0IIEero oOpa3oBaHUs IMEPBOHAYAILHBIC
MPEJICTABJICHUS. 0 XUMHUYECKOHN CBS3M, KiIacCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB
BEIL[ECTB OT UX CTPOCHUS, O XUMUYECKON peaKiIuu.

[Tox HOBBIM YIJIOM 3pEHUS B MpeaMeTe «XUMuUs» 0a30BOr0 YPOBHSI PaCCMAaTPUBACTCS M3YUCHHBIH
Ha YpOBHE OCHOBHOT'O 00IIero o0pa3oBaHHsi TEOPETUUESCKUIT MaTepuan U (HaKTOJOTHYECKUE CBEICHUS O
BELIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIasi U HeOpraHudecKask XUMHs)
oOyuaromumMesi HPEeJOCTaBIsIeTCss BO3MOXKHOCTH OCO3HATh 3HAYEHHE MEPUOANYECKOTO 3aKOHAa C
00ILETEOPETHYCCKUX H METOA0JIOTHYESCKUX MO3HIHIA, TITy0)Ke IOHITh HCTOPUYECKOE H3MEHEHUE (DYHKIIMI
9TOTO 3aKOHA — OT 0000MIaloIIeH 10 OOBACHSIONIEH U TPOTHOZUPYIOMIEH.

Enunas cucrema 3HaHMM O Ba)KHEMINMX BEILIECTBAX, HMX COCTAaBE, CTPOCHUHU, CBOWCTBAX U
NPUMEHEHUH, a TAaKKe O XMMHUYECKHMX PEaKLUUSIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
JonodHsieTcs B Kypcax 10 u 11 knaccoB aneMeHTaMu COAEPKAHUSA, UMEIOUIUMU KYJIbTypOJIOTrHYECKUN U
NPUKJIaIHON XapakTep. DTH 3HaHUs CIIOCOOCTBYIOT TIOHUMAHHUIO B3aMMOCBSI3H XUMHH C JPYTUMH HayKaMH,
pacKpeIBalOT €€ POJIb B IO3HABATEIbHOM M NPAKTUYECKOH MAEATENBHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U NPAKTHUECKUX NMPHUIIOKECHUI XUMHUH,
MIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX HpoOnemax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKU OCMBICIMBATH HH(POPMALIUIO U IPUMEHSTH €€ JUIs ITONOIHEHUS 3HaHUH,
PELICHNUS MHTEUIEKTYAIBHBIX U AKCIIEPHUMEHTAJIbHBIX HCCIEN0BaTENLCKUX 3afad. B menom coxepxanue
yuebHOro mnpeamera «XUMHs» OAaHHOTO YPOBHS M3YYEHHUs] OPUEHTUPOBAaHO Ha (opMupoBaHHE Y
o0yyaromuxcsi MHUPOBO33PEHUECKOH OCHOBBI sl TMOHWUMaHus (QUIOCOQCKUX HIeH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTaHUYECKOI0 MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB
X COCTaBOM U CTPOEHHUEM, IO3HABAEMOCTb NPUPOJHBIX SIBJICHHUH IIyTEM 3KCIEPUMEHTA U PELICHHUS
HpOTI/IBOpe'-II/Iﬁ MCXKAY HOBBIMU (I)aKTaMI/I 1 TCOPETUYCCKUMU MTPEANTOCBIIIKaAMU, OCO3HAHUC POJIM XMUU B
PEIICHUN SKOJIOTHUYECKUX MpoOieM, a Takke MpobdiieM cOepekeHUs] IHEPTeTHYECKUX PECYPCOB, CHIPHS,
CO31aHUsA HOBBIX TEXHOJIOTHI B MaTcepuaioB.

B mnnane pemeHus 3amad BOCHHUTAHUS, Pa3BUTHS M COLMAIM3ALMM OOYYArOIIUXCS MPUHSTHIC
OporpaMMoOi IO XUMHUM HOAXOIABl K ONPEACICHHIO COACPXKaHMs M IOCTPOCHMS MpeaMera
npeaycMaTpuBaioT GOPMHUPOBAaHHE YHUBEPCAIbHBIX yUeOHBIX AEHCTBUH, MIMEIOLINX 6a30BOE 3HAYECHHUE JIJIs
PasINYHBIX BHJOB JESTEIbHOCTH: pelleHHus npolieMm, MOHCKa, aHanu3a W oOpaboTku MHQOpMAIMH,
HEOOXOMUMBIX JJsl MpUOOpEeTEeHHs OIbITa MPAKTUYECKOH M  HCCIeNOBaTENbCKONW JIESTEIbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B IO3HAHUH XUMHH.

B mpakTrke npemnogaBaHUs XMMHM KaKk Ha ypOBHE OCHOBHOTO o0miero oOpa3oBaHMsA, Tak U Ha
YPOBHE CpenHero oOuero oO0pa3oBaHUs, IPU ONPENEIICHUH COACPKATEIbHOM XapaKTEPUCTHKH ILiejiel
WU3y4EHUs TIpeaMeTa HaIlpaBJICHUEM IIEPBOCTENIEHHOW 3HAYMMOCTH TPAIAMLIMOHHO MPHU3HAETCA
(opMHpPOBaHIE OCHOB XMMHUYECKOH HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOH
JIEATENIBHOCTH Y€JIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOAMYECKON TOUKH
3peHUs TAKOW MOJXOA K ONPEAEIICHUIO IIeNei H3ydeHHs TpeaMeTa SABIISETCS BIIOIHE ONPaBIAHHBIM.

CorracHO NMaHHOW TOYKE 3PCHHsS TJIABHBIMH IEJSIMH M3YUCHHS MpeaMeTa «XuMUs» Ha 0a30BOM
ypoBHae (10 =11 xJ1.) aBisroTCS:

e (HOpMHUPOBAaHUE CHUCTEMbl XMMHUYECKHX 3HAHUN KaK BaKHEUIIECH COCTaBJISAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JICKAT KIIIOYEBBIC MOHATHS, (yHIaMEHTAJIbHbIC



3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOSHUE U IOHUMAHUE CYIIIHOCTH JIOCTYITHBIX
00001IeHNIT MHPOBO33PEHYECCKOTO XapaKTepa, O3HAKOMIICHHE C WCTOpUEH WX pa3BUTHA H
CTaHOBJICHHSI,

e (QopMupoBaHHE ¥ pa3BUTHE MPEJCTABICHUNA O HAy4YHBIX METOJaX ITO3HAHUS BENICCTB U
XUMIAYECKUX PEaKIHid, HEOOXOMUMBIX JUIS MPHOOpPETEHUS YMEHHUH OPUEHTHUPOBATHCS B MHUPE
BEIIIECTB U XMMUYECKUX SIBICHUH, IMEIOIINX MECTO B IPUPOJIC, B MPAKTHUYECKOMN U TOBCEIHEBHON
JKU3HH,

® Da3BUTHEC YMCHUW U CIOCOOOB JNIEATCIILHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM H OOBSICHCHHEM
XUMHYIECKOTO KCITEPUMEHTA, COOITIOICHUEM TTpaBUil 0€301TacHOTO OOpAIIeHHsI ¢ BEIIECTBAMH.

Hapsiny ¢ oM, cofiepkarenbHas XapaKTepUCTHKA TieJIel U 3a]1a4 U3yUeHHUS MPeIMETa B IPOrpaMme
M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBHIMH TIPUOPHTETAMHU B CUCTEME CPETHETO
obmero obpazoBanus. CerogHs B MPENOIABAHAHM XMMHH B OOJIBIICH CTEIIEHU OTAAETCS MPEATIOUYTCHIE
NPaKTUYECKOW KOMIIOHEHTE COJCpKaHus OOydYeHHs, OPHEHTHUPOBAHHOW Ha IMOJITOTOBKY BBIITYCKHUKA
0011e00pa3oBaTENbHON  OpraHM3allid, BIAACIONIET0 He HAO0OpoM 3HaHWA, a (YHKIMOHAIHHON
TPaMOTHOCTBIO, TO €CTh CIocO0aMHM U YMEHUSIMHM aKTHBHOTO TMOJYYCHUS 3HAHWUH W NMPUMEHEHHS HX B
peanbHOM KU3HH JJIs pEIICHHS TPAKTUYICCKUX 3a/1a4.

B cBs131 ¢ 9THM NP W3yUEHHUH peAMETa « XUMHS» JOMHUHUPYIOIIEE 3HAYCHUE TPUOOPETAIOT TaKKe
LEJIU U 3a1a4U, KaK:

amanTanys OOy4aroIuXcsi K YCJIOBHSAM IHHAMHYHO DPa3BHBAIOIIETOCS MHUpa, (OPMHPOBAHHE
WHTEJUICKTYalbHO ~ pPa3BUTONH  JIMYHOCTH, TOTOBOM K  €aMOOOpPa3OBaHMIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUX, CBSI3aHHBIX C
BEIIECTBAMHU U UX PUMEHEHHUEM;

dbopMupoBaHUE y OOYYAIOIMUXCA KIFOYEBBHIX HABHIKOB (KIFOYEBBIX KOMIETEHIHH), MMEIOIINX
YHHUBEpCAIbHOE 3HAUYEHHE JJISl Pa3IMUHBIX BUIOB NEATEIHHOCTH: pelleHHs Mpo0ieM, MOoKCcKa, aHau3a 1
00paboTku uH(pOpMaLKU, HEOOXOIUMBIX JJIsl MPUOOPETEHHS OIBITA NESTEIHHOCTH, KOTOpas 3aHHMMAaeT
BR)KHOC MECTO B IMO3HAHUHM XHMHH, a TaKKe I OLECHKHA C TO3WIHIA JKOJOTHYECKOW 0e30macHOCTH
XapakTepa BIHMSHUS BEUIECTB M XMMUYECKUX MPOIIECCOB Ha OPraHU3M UellOBEeKa U MIPUPOJHYIO CPELNy;

pasBUTHE TI03HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSATENILHO TPHOOPETaTh HOBBIE 3HAHUS 110 XMMUHU B COOTBETCTBHUH C
JKU3HEHHBIMU MOTPEOHOCTSAMH, HCIIONB30BATh COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOIOTUHU AJISl TOUCKA
Y aHanu3a y4eOHON M Hay4YHO-IIOMYJISIpHON MH(OpMAIMK XUMHUYECKOTO COACPKAHHUS;

(I)OPMI/IpOBaHPIe U pa3BUTUC Y O6y‘laIOH_II/IXC$I aCCONMaTUBHOIO MW JIOTMYCCKOI'O MBIIIJICHUA,
Ha6J'IIOILaTeJ'IBHOCTI/I, CO6paHHOCTI/I, AKKYpaTHOCTHU, KOTOPBIC 0CO0EHHO HeO6XOI[I/IMI>I, B 4aCTHOCTH, ITIpU
IIJIAaHUPOBAHUHA U MPOBEACHUN XUMUNYCCKOI'O 9KCIICPUMCEHTA,

BOCIMTAHUE y OOydaronmxcsi yOexJAEHHOCTH B T'YMaHMCTUYECKOW HAIMpPaBICHHOCTH XMMHUHU, €€
BaYKHOW POJIM B PEIICHUH TJI00ATBHBIX MPOOJIEM PAIMOHAIBHOTO MPHUPOIONOIb30BAHUS, MTOTOTHCHUS
SHEPTETUUECKUX PECYPCOB M COXPAHCHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH
OepeKHOT0 OTHOILICHUSI K IPUPOJIE U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA UCIIOJIb30BaHUS
MOJIYYCHHBIX 3HAHWM JJI TMPUHSATHS TPAMOTHBIX PEIICHUN B CUTYallUAX, CBSI3aHHBIX C XUMHUYCCKUMH
SIBJICHUSIMHL.

B yueOHOM I11aHE CpeaHero o0Iero oopa3oBaHusl IpeAMET «XUMHUs» 0a30BOr0 YPOBHS BXOIMT B
COCTaB MPEeAMETHOM 00acTi «EcTecTBEeHHO-HAYYHBIE PEAMETHD.

OOmiee yncao 4acoB, OTBEAEHHBIX IJIsl M3YUYEHHUs] XUMHHM, Ha 0a30BOM YPOBHE CpPEIHEro o0IIero
oOpasoBanus, coctaisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hepenio), B 11 knacce — 34 waca (1 vac
B HEJIEIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKAA XUMMUSA
TeopeTnveckue 0CHOBBI OPraHUYeCKOH XHUMHUHU

IIpenMer opraHmyecKoi XUMUU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B TOJMYyYEHHH HOBBIX
BEILLECTB U MarepuasioB. Teopusi CTpOCHHs OpraHudyecKux coenuHeHuid A. M. bytinepoBa, €€ 0CHOBHBIE
nonokeHusi. CTpyKTypHbIe (hOpMYITbI OpraHnYeCcKUX BemecTB. [ 'oMonorus, n3oMepus. XuMHYECKas CBSI3b
B OPraHUYECKUX COCTUHEHUAX — OJMHAPHBIC U KPATHBIE CBS3H.

IIpencraBienne o Kiaccu(pUKAMKA OPraHWYECKUX BemiecTB. HomeHKmatypa OpraHHYecKux
COeMWHEHNH (CHCTeMaTHYecKas) W TPHUBHAIbHBIE Ha3BaHUS BAXKHEHIINX TIPEICTABUTENEH KIacCOB
OpPTaHMYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJIbI N3YUEHUS BEIIECTB U UX MPEBPAIlCHUI: 03HAKOMIICHUE C 00pa3iaMu
OpPraHUYECKUX BEIIECTB U MaTepraIaMH Ha UX OCHOBE, MOJICTTUPOBAHUE MOJICKYJ OPTaHUYECKHUX BEIIECCTB,
HAOJIIOJICHNE M ONMKMCAaHUE JCMOHCTPAIMOHHBIX OIBITOB IO TMPEBPAICHUI0 OPraHMYECKUX BEIIECTB MPHU
HarpeBaHu (IJIaBJICHUE, 0OYTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBL: COCTaB U CTPOEHHUE, FTOMOJIOTUYECKUN psAll. MeTaH U 3TaH — NpOoCTEeUIIne MPEACTABUTENN
AIKaHOB: GU3NUECKUE U XUMUIECKHUE CBOMCTBA (PEaKy 3aMEILCHHS U TOPEHUS ), HaX0KACHUE B IPUPOJE,
MOJy4EHHUE U IPUMCHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTMYECKUU pAd. OTWIEH W NPONWIEH — MpocTeHiine
NPEACTAaBUTENN  AIKEHOB: (u3uyeckue MW XUMHUYECKHE CBOHCTBa (peakuuy THAPUPOBAHUS,
rajJlOreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aliH ), OIy4YeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 1 MeTUOyTaaueH-1,3: cTpoeHue, BayKHEHIINE XUMHUYECKHE CBOWCTBA
(peakuus nomumepuzanun). [lomyueHne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJKWHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH Psifl. AUETWIEH — MpOCTeHIIunit
Npe/CTaBUTENh AaJKWHOB: COCTaB, CTpOEHWE, (U3NYEeCKMe M XWUMHUYECKHE CBOWCTBA (peaKiuu
THIPUPOBAHMS, TAJIOTEHUPOBAHNSA, TUAPATAIIUHN, TOPEHHUS ), TOIyYE€HUE U IPIMEHEHUE.

ApeHBI. benzomn: COCTaB, CTpPOCHHC, (1)I/I3I/I‘IGCKI/I€ H XMMHYECKHE CBOMCTBA (peaKI_II/II/I
TaJIOrCHUPOBAHUA U HPITpOBaHI/IH), MOJIY4YCHUC U IPUMCHCHHC. TO]lyO]l.' cocmaes, cmpoerue, (Z)LBM‘I@CKM@ u
Xumuueckue Cceolcmaed (peakuuu calloceruposarust  u Humpoearmﬂ), noiydyenue u npumeHeHue.
TokcHYHOCTD aApCHOB. I'eneTnyeckas CBs3b MCKAY YIJI€BOAOpOAaMH, MPUHAMJICIKAIIUMU K PA3JINYHBIM
KJaccaM.

ITpupoaHble HICTOYHUKH YT€BOAOPO10B. [IprpoaHblii a3 1 nonyTHble HeTaHbIe ra3sl. HedTs u e€
npoucxoxeHne. Criocobsl nepepaboTku HeTH: MeperoHKa, KPeKUHr (TEPMUYECKHMA, KaTaluTHUECKHi),
nuponu3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIH
YroJib ¥ IPOIYKTHI €r0 epepadboTKH.

DKCIEePUMEHTAIbHBIE METO/IbI M3YUEHHS BEIIECTB U UX MPEBPAIlCHUI: 03HAKOMIICHHE C 00pa3iaMu
IIacTMacc, KaydyKoB M pPE3WHbI, Kouiekiuu «HedTs» u  «YTOdb», MOIEIUPOBAaHHE MOJEKYI
YTIIEBOJOPOIOB M TAJOTCHOIPOW3BOIHBIX, MPOBEACHUE IPAKTUICCKON pabOTHI: MOJYICHHE JTHUJICHA U

M3y4YEHHE €T0 CBOMCTB.

PacuétHble 3a1aun.



BoruncnieHust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIHOTO
BEIIECCTBA WJIM MPOAYKTA PEaKIHMU MO HU3BECTHBIM Macce, 00bEMY, KOIMMYECTBY OIHOIO M3 MCXOTHBIX
BEIIECTB WM MPOIYKTOB PEAKIIHN).

Kucnoponcoaep:xauiue oprannyeckue coeTuHEHHS

HpCI[CHI)HI)Ie OOHOATOMHBIC CITUPTHI. MeTaHoa ¥ 3TaHOI: CTpOCHHC, (I)I/I3I/I‘lCCKI/Ie n XUMHYCCKUEC
CBOMCTBaA (peaKHI/II/I C AaKTUBHBIMH MCTAJUIaMH, TaJIOICHOBOAOpOAAaMHU, FOpeHI/IC), MMPUMCHCHHC.
BOHOpOI[HI)IG CBA3U MCKIY MOJICKYJIaMU CIITUPTOB. HCﬁCTBHC METaHOJIa U 3TaHOJIa Ha OPraHrU3M YCJIOBCKA.

MHoroaToMHEIe CIIMPTHI. OTUIICHITINKOIb U TJIMOCPUH: CTPOCHHUC, (1)I/I3I/IIIGCKI/IG N XHUMHUYCCKHEC
CBOMCTBaA (B3aHMOI[CI71CTBPIC CO MICJIOYHBIMHU MCETAJZIaMU, KAaYCCTBCHHAA PCAKIHWA Ha MHOI'OATOMHBIC
CHI/IpTLI). HCﬁCTBHe Ha OpraHu3M 4YCJIOBCKA. HpI/IMeHeHI/Ie rIIMOCpUHa U STUJIICHTJIUKOJIA.

®DeHoN: CTpOCHWE MOJEKYNbl, (M3WYEeCKHe M XWMHUYECKHE CBOMCTBAa. TOKCHYHOCTH (heHoma.
IIpumenenne dheHona.

Anpnerunbl U xkemonwvl. GopMaTbICTHII, allETAIBACTHI: CTPOCHHE, (PU3HUECKHEC M XUMHUICCKHE
CBOIiCTBa (peakny OKUCIEHHS 1 BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIINN), TTONyYeHIE U IPUMEHEHHE.

OmHOOCHOBHBIE MPE/ENIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAS U YKCYCHAsI KUCIIOTBL: CTPOCHUE,
¢u3nuecKkue U XMMUYECKUE CBOMCTBa (CBOMCTBa, OOIIME IS Kiacca KUCIIOT, Peakius STepuQHUKaIINN),
noJy4yeHue u npuMeHeHne. CTeapuHOBast ¥ OJIEMHOBasI KUCIOTHI KaK MPECTaBUTEIH BHICIINX KApOOHOBBIX
KHCJIOT. MBlIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOOIIee AeHCTBHE.

Crnoxuable 2QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApONu3 clIoXHBIX 3QHUPOB. JKUPHL.
I'unpoins xupos. [IpuMeHenue KUpoB. bronoruyeckas posib )KUPOB.

YrieBoapl: cocTaB, KiacCH(UKAlUsA YrIIeBOAOB (MOHO-, M- W TONUCAaxXapwisl). [roxo3a —
NPOCTEHIINIT MOHOCAaXapHuIl: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3HUECKHEe M XMMHYECKUE CBOMCTBA
(Bzaumonetictue ¢ ruapokcunom menu(ll), oxmcmenme ammmayHBIM pacTBOpoM okcuma cepebdpa(l),
BOCCTaHOBJIEHHE, OpO’KEHHE IJIIOKO3bl), HAXOXKIEHHE B NPHUPOJE, NPUMECHEHHE, OMOJIOTHYecKast PoJib.
®oTtocuHTe3. PPyKTO3a KaK U30MEP IIIIOKO3BL.

KanMaII U NOCJUIK0JI03a KaK MOPUPOAHBIC MOJHUMCEPHL. CTpOQHI/IC KpaxMmajla " LOCJUIIOJIO3BbI.
du3ndeckue 1 XUMHUISCKHE CBOMCTBA Kpaxmaja (FI/II[pOJ'II/B, Ka4ueCTBCHHAs pCaKuusd C I/IO,Z[OM).

OKCTepUMEHTaJIbHBIE METO/IbI M3YUEHHS BEIIECTB U MX MPEBpAIlEHHI: TPOBEAeHNE, HAOMOIeHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KAaYECTBEHHBIE PEAKIHUU OIHOATOMHBIX
crupToB (oKkuciIeHue aTanona okcuaom meau(1l)), MHOroaToMHBIX CTUPTOB (B3aMMOJECTBHE TIIMIIEpPHUHA
¢ tuapokcugom wmenu(ll)), ampaerunoB (OKHCICHHWE aMMHUAYHBIM pacTBOpoM okcunpa cepebpa(l) u
runpokcugom Menu(ll), B3amMonelcTBHE Kpaxmaia C HOAOM), MPOBENEHUE MPAKTHUECKON pPaOOTHI:
CBOWCTBA pacTBOpa yKCYCHOH KHCIIOTHI.

Pacuérnrie 3agaun.

Brruncnenus 1o YpaBHCHUIO XHUMHYECKOU peaknun (MaCCLI, O6’BéMa, KOJIM4YECTBA HCXOIAHOIO
BCHIICCTBA HWJIM MNPOAYKTA PCAKIHUU IO H3BECTHBIM MaACCE, OG’BéMy, KOJINYCCTBY OJHOTO M3 HUCXOIAHBIX
BCHICCTB WJIX NPOAYKTOB peaKL[I/II/I).

A3orc OACpIKAIIUC OPraHNYCCKHUEC COCANHCHNA.

AMUHOKHUCIIOTBI Kak aMm(pOTEpHbIE OpraHuveckue coeauHeHus. Du3udeckne U XUMHUYECKHE
CBOMCTBAa aMUHOKHCIIOT (Ha MpuMepe TIuInHa). bruomornyeckoe 3HadeHNE aMHUHOKHUCIIOT. [lenTumb.

BCHKI/I KakK HpI/IpOlIHBIe BLICOKOMOJ'ICKy.HS[pHLIe COCAUHCHUA. HepBI/I‘IHaH, BTOpI/I‘IHaSI nu TpeTI/IT-IHaH
CTpyKTypa 0eskoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ISHATYPAllMs, KAUeCTBCHHBIC PEaKI[UK Ha
OenKH.



3KCHepI/IMeHTaHBHHC MCTOJbI U3YUCHUA BCUICCTB U UX HpeBpa]lIeHHﬁ: Ha6J'HO,I[eHI/Ie 1 OIMMCAHUEC
ACMOHCTPAIIMOHHBIX ONBITOB: JCHATYpalud OCIKOB IIpy Harp€BaHnu, NBCTHBIC PCAKIIUU OCIIKOB.

BblCOKOMO.HeKy.HHprIe COCIMHCHUA

OCHOBHBIC OHATHS XUMUH BBICOKOMOJICKYJIAPHBIX COCTMHCHUIL: MOHOMCDP, TOJIUMEP, CTPYKTYPHOC
3BCHO, CTCIICHb IIOJIUMCpU3aAlU, CPEAHAA MOJICKYJIAApHaAsd Macca. OCHOBHEBIE METOABI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COCOUHCHHI — nmoJimmMepusanusa U NOJIMKOHACHCA .

SKCHGPI/IMGHTEU'H)HI)IC METOABI U3YUYCHHS BCIICCTB U UX HpeBpaIlIeHI/Ifli O3HaKOMJICHHE C 06pa311aMH
MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYy4YyKOB.

MexnpeaMeTHbIE CBA3H.

Peanmzamusi MeXmnpeAMETHBIX CBS3eW NpW W3ydeHWH opraHudeckod xummm B 10 Kimacce
OCYIIECTBIISIETCS Yepe3 HCIOJIB30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHATHI, TaK W IMOHITHH,
SIBIISIOIUXCSA CUCTEMHBIMH IS OT/IENBHBIX IPEIMETOB €CTECTBEHHO-HAYIHOTO IIUKJIA.

OO01Me eCTEeCTBCHHO-HAYYHBIC TOHSATHUS: SBJICHUE, HAy4YHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOpus,
aHaJM3, CHUHTe3, Kilaccu(uUKalus, TMEPUOAUYHOCTh, HAOIIOJCHUE, HM3MEPEHUE, OSKCICPUMEHT,
MOJIETTUPOBAHUE.

®uzuka: Martepus, SHEprus, macca, aTroM, 3JIEKTPOH, MOJIEKYJa, 3HEPreTHUYeCKUH YpOBEHb,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSIHHWE BEIIECTBa, (PU3MYEeCKHe BENWYMHBI M EJUHUIBI HX
M3MEpEHHUS.

buonorus: xnerka, opranusm, onocdepa, 0OMeH BEIIECTB B OpraHu3Me, GOTOCHHTE3, OMOJIOTHIECKU
aKTHBHBIE BemlecTBa (OEKH, YTIEBOIBL, YKUPHI, (DEPMEHTHI).

I'eorpadusi: MUHEpanbl, TOPHBIE IIOPOIBL, TOJIE3HBIE HCKONIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKTBI, OCHOBLI PAIMOHAIBHOI'O IMHWTaHUA, MOKOMIMC CpPEACTBa,
JICKAPCTBECHHBIC 1 KOCMETUYECCKUEC ITpETIapaThl, MaATECpHAJIbI U3 UCKYCCTBCHHLIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUS
Teoperudeckue 0CHOBbI XMMHUH

XuMHYeCcKuil 1eMeHT. AToM. SIIpo atoMa, W30TOMBL. DJIEKTPOHHAsT 0007104YKa. DHEPTeTHICCKUE
YPOBHH, TTOyPOBHH. ATOMHBIE OpOUTaiy, -, P-, d- aemMenTs. OCOOEHHOCTH pacHpeaeIeHNs JIEKTPOHOB
1o OpOUTAIISIM B aTOMaX 3JIEMEHTOB TIEPBBIX YETHIPEX MEPHOIOB. DICKTPOHHASI KOHPHUTYpAIIUs aTOMOB.

[lepuonuueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHtoB [I. . Menneneena.
CBs13b epuoAnYEecKoro 3akona u Ilepuoauyeckoil cucreMsl xuMuyeckux 3neMenToB J. 1. Menneneena ¢
COBPEMEHHOM TeOpHe CTpOeHUs] aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMHU MPOCTHIX W CIOXKHBIX BEIIECTB IO TPYIaM U NiepruoiaM. 3HaYeHHEe TEPHOUISCKOTO
3aKOHA B Pa3BUTHH HAYKH.

CTpOeHI/Ie BCIICCTBA. XuMudeckas CBS3b. BI/I,E[BI XHMHYECKON CBS3HU (KOBaJ'ICHTHaH HCIOJIApHAsA U
noJjigipHasA, HWOHHAad, MCTaJ'IHI/I‘leCKaH). MexaHu3MBbI O6pa3OBaHI/I$I KOBaJICHTHOH XHMMHUYECKOM CBSI3H
(06M€HHBIﬁ n HOHOpHO-aKHGHTOpHBIﬁ). BO,I[OpO,I[HaH CBs13b. BajeHTHOCTB. SHGKTPOOTpI/IHaTeHLHOCTB.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemiectBa MoJIEKyJIIPHOTO U HEMOJIEKYJISIPHOI'O CTPOEHH. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA.
THunsl KPUCTAUTMIECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA BEIIECTB OT THIA KPUCTAJUTMYECKON PEIIETKH.

[TonsiThe 0 MUCIIepCHBIX cucTeMax. VICTUHHBIE U KOJIJIOUIHBIE PACTBOPKL. MaccoBast 10J1s BEIIECTBA
B pacTBOpE.



KIIaCCI/I(i)I/IKaI_II/IH HCOPraHn4CCKUux COCﬂHHeHHﬁ. HOMCHKJ’IaTypa HCOPraHM4YCCKUX BCIICCTB.
T'eneTrueckas cBI3b HCOPraHN4YCCKUX BCUICCTB, IPUHAJICIKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumudaeckas peakius. Kimaccupukanus XUMHYISCKUX peakIiii B HEOPTaHMIECKON M OpraHnIECKOMH
XUMHH. 3aKOH COXPaHEHUS MaCCHI BEIIECTB, 3aKOH COXPaHEHUS U MTPEBPAIICHHSI SHEPTUH ITPH XUMHUIECKIX
peaxIusx.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IM4YHbIX (akTopoB. OOpaTuMBbIe peakui. XUMHUIECKOe
paBHOBecue. DaKTOpbI, BAUSIOIINE HA COCTOAHUE XUMHUUeckoro paBHoBecus. [Ipunun Jle [latense.

SHGKTpOJ'II/ITI/I'-ICCKaH JUucconuanms. CunbHEIE U cla0bIe DJICKTPOJIUTHI. Cpez[a BOJHBIX paCTBOPOB
BC€IICCTB: KHCJIasd, HCfITpaJ'ILHaﬂ, miejao4dHas.

OKHCITUTETLHO-BOCCTAHOBUTEIIBHBIE p€aKkmuu.

OKCTepUMeHTaIbHbIE METOIbl W3YYEHHUS BEIIECTB M WX MPEBpAICHUI: MEeMOHCTpAIUs TaOIHIl
«llepuognueckass cucremMa xumuueckux osaemeHToB I, WM. MeHaeneeBa», H3ydyeHUE MOJENEH
KPHUCTAJUTMYECKUX PEMIETOK, HAOIIOACHUE W ONMHCAHUE IEMOHCTPAITMOHHBIX W JTAOOPATOPHBIX OIBITOB
(pa3mokeHue TEpPOKCHIA BOJOPOJa B TPHUCYTCTBUM KaTalIM3aTopa, OIpENeieHHe Cpelbl PacTBOPOB
BEIIECTB C TOMOIIbI0 YHHUBEPCATBHOTO WHIWUKATOpPA, PEaKIHMH HWOHHOTO OOMEHa), MpOBEACHHE
MPaKTHIECKOH paboThl «BiusHIE pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYIECKON PEaKIIim.

Pacuérnrie 3agaun.

PacuéTel 10 ypaBHEHMSIM XUMUYECKUX PEAKLIUI, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI, paCUEThI
C UCIIOJIB30BAHUEM TIOHATHS «MAcCOBasi A0JIS BELIECTBAY.

Heopranuyeckas xummust

Hemeramnsl. [Tonoxxenue HemeramuioB B [lepuonnueckoil cucteme XuMu4yeckux 3neMeHToB . U.
MengeneeBa U OCOOCHHOCTH CTpOeHHs aToMOB. (DU3WYECKHE CBOWCTBA HEMETAIUIOB. AJUTOTPOIHS
HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepoaa).

XHUMHYECKHE CBOMCTBA BAKHEHMIIINX HEMETAJUIOB (TAJIOI€HOB, cephbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHS) U UX COSTMHECHUM (OKCHUIOB, KUCIOPOICOACP)KAIINX KUCIOT, BOJOPOIHBIX COCTUHECHUN).

HpHMeHCHI/Ie BaKHEHIIIMX HEMETAJIOB U UX CO€HHHCHHﬁ.

Meramnbl. [lonoxxenne metamoB B Ilepuoanueckoir cucreMe XuMUYeckux snemeHtoB [ U.
MengeneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J04YeK aToMOB MeraiuioB. OOmme Gpu3ndeckue
cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN sl HANPSPKEHUNH METaIOB.

XuMHYeCKHe CBONCTBA BAXKHEUIIUX METAUIOB (HATPHM, Kalui, KalblUd, MarHUH, aJlOMUHHMN,
[IUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHECHUI.

OO0m1re crocoObl MoNTyYeHHs: MeTaiioB. [[ppuMeHeHre MeTayIoB B ObITY U TEXHUKE.

SKCHepI/IMeHTaHBHHe MCTOJbl H3YUCHHA BCLICCTB U HUX HpeBpaH.[eHPIﬁ: HU3YUYCHHUEC KOJUICKIIUH
«Metamsl u CIIJIaBbID», 06pa3u0B HEMCTAJUZIOB, PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a/day, HaGJ’IIO,[[eHI/Ie n
OIMMUCaHUC ACMOHCTPAIMOHHBIX WU J'Ia60paTOpHBIX OIIBITOB (B3aHMO}:[eI>’ICTBPIC THApPpOKCHUAa aJIFOMUHUA C
pacTBOpaMH KUCIIOT U H.IeJ'IO‘lefI, Ka4CCTBCHHBIC PCAKIINU HA KaTUOHBI MCTaJ'IJ'IOB).

Pacuéranie 3aga4u.

Pacuérel Macchl BemecTBa MM 00BEMA Ta30B MO W3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCE HIIH
00BEMY OZIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMUYECTRBA BEIIECTBA)
IMPOAYKTOB pC€aKIru, €CJIIN OAHO U3 BEIIECCTB UMECT IIPUMECH.

XuMHA 4 )KU3HDL



Ponb xumuu B o0ecrieueHUN 3KOHOFHH€CKOﬁ, 3H€pFeTPI‘-IeCKOfI n HHHICBOﬁ 6e3OHaCHOCTI/I, Pa3BUTUHA
MCIUIIMHBI. Ilonsarue o HAayY4YHBIX MCTOAAX IMO3HAHUA BCIICCTB U XUMHUYCCKUX peaKL[HfI.

IIpencraBienns 00 OOMMX HAYYHBIX NPUHIMIAX MTPOMBIIUIEHHOTO TOJMYYSHHS Ba)KHEUIIIHX
BEIIECTB.

YenoBek B MHUpPE BCHICCTB W  MAaTCpHAJIOB!: BayKHEHIIIHE CTPOUTCIIbHBIC  MAaTCPUAJIbI,
KOHCTPYKIIMOHHBIC  MaTCpHajibl, KpaCKHh, CTCKJIO, KEpaMHuKa, MaTCpuajbl M4 3JICKTPOHHUKH,
HaHOMaTepuraJibl, OPraHn4€CKUC 1 MUHCPAJIbHLIC yI[O6pCHI/I$I.

XuMus u 3J0POBLC UYCJIOBCKA: IpaBHJia HMCIIOJb30BaHUA JICKAPCTBCHHLIX IIPCIIapaTOB, IIpaBUJIa
0€30IMacHOro UCIOIL30BAHUS mperapaToB OBITOBOM XUMHH B MMOBCEIHEBHOM KM3HU.

MexnpeaMeTHbIE CBA3H.

Peanm3zarus MexXnpeMeTHBIX CBSI3eH PH H3YYeHUHN O0IIel M Heopranndeckoir xuMuu B 11 kiacce
OCYIIECTBIISIETCST Yepe3 HCIOJIB30BaHUE KaK OOIIMX e€CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W IMOHSTHH,
SIBIISIONUXCSA CUCTEMHBIMH IS OT/IENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01Me eCTeCTBEHHO-HAYYHBIC TOHATHS: HAyYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAJIU3, CHHTE3,
KJIaCCU(UKAIHSI, IEPUOAUYHOCTh, HAOJIIOICHUE, SKCIIEPUMEHT, MOICTUPOBaHKE, U3MEPCHUE, SIBIICHUE.

®usuka: Marepus, O3HEpPrus, Macca, aToM, DJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaluoaKkTUBHOCTh, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (PU3NUECKUE BETUIMHBI U SUHUIBI NX NU3MEPEHHUSI, CKOPOCTb.

Buonorus: kierka, opraHus3M, 3KOCHCTeMa, Omocdepa, MaKpo- W MHUKPOIIEMEHTHI, BUTAMUHEI,
0OMeH BEIIeCTB B OpraHu3Me.

I'eorpadusi: MUHEpanbl, TOPHBIE IIOPOIBL, TOJIE3HBIE HCKONIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHomorus: XUMHUUYECKas IMPOMBIIIIJIICHHOCTh, MCTAJUIyprus, MIPOHU3BOJACTBO CTPOUTCIbHBLIX
MaTcpuajioB, CEIIHLCKOXO03SMCTBEHHOC IMPOU3BOACTBO, NHUIICBAA MNMPOMBLINIJICHHOCTD, (I)apMaHCBTI/I‘-ICCKaﬂ
IMPOMBIIIJICHHOCTh, IPOMU3BOJACTBO KOCMETHYCCKHUX IIPEIapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTcpualioB, SJICKTPOHHASA MPOMBIINIICHHOCTH, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYHYaIOIIMMUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METalNpeAMETHBIM M mpeaMeTHbiM). Hayuno-
METOANYECKON OCHOBOH Uil pa3padOTKU IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS NPOrPaMM CPEIHETO
o0r1ero o0pa3oBaHus SABJSETCS CUCTEMHO-ACATENbHOCTHBIN MOIXO.

B coOTBETCTBUM ¢ CUCTEMHO-AESATEIHHOCTHRIM MOIX0JA0M B CTPYKTYPE JTUIHOCTHBIX PE3yJIhTATOB
OCBOGHHUS TIpeAMeTa «XHMHS» Ha YPOBHE CpEJHEero oOmero o0pa3oBaHUS BBIACIEHBI CIETYIONINE
COCTaBJISTIOIIHE:

OCO3HaHWE OOYYAIOMHUMHUCS POCCHMCKON TPaKIAHCKOH WIACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOIPEEIECHHUIO;

HaJIM4UC MOTHUBAIlMH1 K 06yqu1/H0;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKISHUH INIHOCTH HA OCHOBE KITFOUEBHIX IIEHHOCTEH
1 UCTOPUYECCKUX TPATUIIMK 0a30BOM HAYKU XMMHUU;



TOTOBHOCTE U CITOCOOHOCTH O6y‘laIOI]_[I/IXC$I PYKOBOACTBOBATHLCA B cBOCH ACATCIIBHOCTHU ICHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAaMH, IMPUCYIITUMHU HCHOCTHOﬁ CHCTEMEC XUMHUYECCKOI'O O6pa3OBaHI/I$I;

HaJIM4YUEC IIPpaBOCO3HAHUA 3KOJIOTHYECKOM KYJbTYpPbl U CITOCOOHOCTH CTaBUTH e U CTpOUTH
KHU3HCHHBIC IIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS TpeaMeTa «XUMHs JIOCTUTATCS B CAMHCTBE Y4eOHOW U
BOCITUTATENBHOU AESITEIHHOCTH B COOTBETCTBUHM C TYMAHUCTUYECKUMU, COIMOKYIbTYPHBIMU, TyXOBHO-
HPABCTBCHHBIMH IICHHOCTSAMH W HJI€AIaMUd POCCHHCKOTO T'Pa)KJIaHCKOTO OOIIECTBA, MPUHSATBIMUA B
oOmmecTBe HOpMaMH W TPaBHJIAMH TIOBEACHHUS, CIIOCOOCTBYIOIIMMH IPOIIECCAaM CaMOTIO3HAHUS,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YJaIOIINXCS.

JIMyHOCTHEIC PE3yJIbTaThl OCBOCHHA MPEAMCTa «XUMUS» OTpaxaroT C(bOpMI/IpOBaHHOCTB OIIbITa
IMO03HABATCIILHOM U HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU o6yqalo1u1/1xc;1 o peajiu3alvi NPpHUHATLHIX B 06HICCTB6
HeHHOCTefI, B TOM 4YHCJIC B HaCTH:

1) rpa:xknaHcKoro BOCUTAHUSA:

0CO3HaHHUS 00YUAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPAB M 00513aHHOCTEH, yBaXKCHHUS K 3aKOHY U
NPaBONOPSIKY;

MMPpEACTABJICHUA O COIMAIILHBIX HOPMAX U MpaBUjiaX MEKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH ACATEILHOCTH IPH CO3/IaHNH YIEOHBIX TIPOCKTOB, PEIICHUH
y4eOHBIX U NTO3HABATEIbHBIX 3a/1a4, BHITTOTHEHUN XUMHUYECKUX 3KCTIEPUMEHTOB;

CHOCOOHOCTH HMOHUMATh M HNPUHUMATh MOTHBBI, HAMEPEHUs], JOTUKY U apryMEHTHl APYTHX IIpH
aHaJM3€e Pa3IUYHbIX BUIOB y4eOHOU AEATENbHOCTH;

2) IaTPHMOTUYECKOI0 BOCIIUTAHMSA!
LIECHHOCTHOI'O OTHOIICHHA K UCTOPHUYCCKOMY U HAYUHOMY HACJICAUIO OTE€4YeCTBEHHOM XUMHH,

YBaKEHHUs K IIPOLECCY TBOPYECTBA B OOJIACTH TEOPHM M NPAKTHUECKOTO NPUMEHEHUS XHMUH,
OCO3HAHMS TOTO, YTO JOCTMXKEHHUS] HAyKH €CTh PE3yJIbTaT [UINTENbHBIX HAONIONEHUH, KPOMOTIUBBIX
9KCTIIEPUMEHTAJILHBIX TIOUCKOB, IIOCTOSIHHOT'O TPY/Ia YUEHBIX U MPAKTHKOB;

HHTCPECAa U IMO3HABATCJIBbHBIX MOTHBOB B IIOJYYCHHU W NOCICAYIOUICM aHAJIU3EC I/IH(I)OpMaI_II/II/I ()
NEPEAOBBIX NOCTHKCHUAX COBpeMeHHOﬁ OTEUYECTBEHHOM XHUMUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
HPABCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUSA

CIIOCOOHOCTH OLCHUBATb CUTyallUH, CBA3AHHBIC C XWUMHUUYCCKHMHU SABJICHHUAMH, W IIPUHUMATH
OCO3HAHHBIC PCHICHHUA, OPUCHTHUPYSICh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;,

TOTOBHOCTH OLICHMWBATH CcBOE MMOBCACHUEC U MMOCTYIIKHU CBOUX TOBapPIIHei/'I C HOSI/IHI/Iﬁ HPAaBCTBCHHLIX
1 IMPABOBBIX HOPM U OCO3HAHUC HOCJ'ICI[CTBI/Iﬁ OTUX MOCTYIKOB,

4) dpopMupoBaHHsA KyJbTYPbI 310POBb:

IIOHUMAaHUs I.IeHHOCTeﬁ 340pOBOI'0 U 0e30IacHOro 06pa3a JKHN3HH, H€O6X0,[[I/IMOCTI/I OTBC€TCTBCHHOT'O
OTHOIIICHHUA K CO6CTB€HHOMy (1)H3I/I‘IGCKOMy " ICUXUYCCKOMY 3J0POBbIO;

coOIII0IeHNs TIpaBUJl 0€30M1aCHOTO OOpalleHnsl C BEIIeCTBAMU B OBITY, IOBCETHEBHOM KHU3HU U B
TPYAOBOH J1€ATENBHOCTH;

MOHUMAaHUS [EHHOCTH MPaBWI HHIWBUAYAIBHOTO M KOJIJIEKTUBHOTO O€30MAaCHOTO TOBEICHHS B
CUTYyalMSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJEH;



OCO3HAHUS MMOCIIEACTBUHA U HEMPHUATHS BPEAHBIX MPHUBbIUEK (YIIOTPEOICHNUS aJIKOTOIs, HAPKOTHUKOB,
KypeHHs);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMyHHKaTI/IBHOﬁ KOMIICTCHTHOCTH B ylle6HO-I/ICCﬂeI[OBaT€JII)CKOI>'I JACATCIIBHOCTH, 06HIeCTBCHHO
HOJ'Ie3HOI>i, TBOp‘IeCKOﬁ U ApyTuxX BUAax ACATCIbHOCTHU,

YCTAaHOBKH HAa aKTUBHOC Y4aCTUC B PCHICHUU NPAKTUYCCKUX 3aaa1 COHHaﬂLHOﬁ HaIpaBJICHHOCTHU (B
paMKax CBOCTO KJjlacca, HIKOJ'II)I);

UHTEepeca K TMPaKTHYECKOMY W3YUYCHHIO Mpodecchii pas3iudHoOro pojia, B TOM YHUCIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUH M0 XUMUH;

YBa)KEHUS K TPYILy, JIFOJSIM TPYZa U Pe3yIbTaTaM TPYIOBOH NesTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHIWBUIYAIbHONH TPAaeKTOpPHH OOpa3oBaHUs, Oyaylien
npodeccCu W peanu3aiui COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rMYECKOr0 BOCIIMTAHUS

HKOJIOTUYECKH IEIeCO00Pa3HOTO OTHOIIEHUS K IPHUPOJIE, KaK HICTOUYHUKY CYIIECTBOBAHUS KU3HU HA
3emie;

IIOHUMAaHUA FJ'IO6EUII>HOFO XapakTepa JSKOJOTHYCCKUX HpO6II€M, BIWAHUSA DSKOHOMHUYCCKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOM CPEbL;

OCO3HaHHsA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA IlOCTI/I)KCHHfI XUMUN I peIICHHSA BOIIPOCOB
padroOHAJIBHOI'O0 MPUPOAOIOJIb30BaHUA,

AKTHUBHOTO HENPUSTHS ACUCTBUM, MNPUHOCAIIMX BpPEl OKPYKAIOLIECH MPUPOJHOU cpene, YMEHHs
MPOTHO3UPOBATh HEOJArONPHUATHBIE 3KOJOIMYECKHE IIOCJIEACTBUS NPEANPUHUMAEMBIX ICHCTBUI H
NpEeOoTBpAIlaTh HUX;

HaJIMYHS PA3BUTOTO YKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYJIBTYPBI, ONBITA AESTEIbHOCTH
IKOJIOTUYECKOH  HANpaBIEHHOCTH, YMEHHS  PYKOBOJCTBOBAaThCS HMMH B  II03HABaTEIHHOM,
KOMMYHHKAaTHBHOW M COIMATLHOM MPAKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTHBHO ITPOTUBOCTOSTH HICOJIOT U
xemohoodun;

7) HECHHOCTH HAYYHOI'O IMMO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIIECTBEHHOW MTPAKTHKH;

IIOHUMAaHUA CHeLII/I(I)I/IKI/I XUMHUH KaK HAayKH, OCO3HAHUA eé poJiu B (bOpMPIpOBaHI/II/I palOHAJIBHOT'O
HAY4YHOI'O0 MBIINUICHUA, CO3AaHNU LECIOCTHOrO IMPEACTABICHUA 00 OKpyKaromeM MHUPE KaK O €JUHCTBC
IpupoJabl U YCJIOBCKA, B IMMO3HAHUH HNPHUPOIHBIX 3aKOHOMepHOCT€f/'I " pCHICHUN npo6neM COXpPaHCHHUA
MMPpUPOAHOTO PABHOBECH,

yOexxI€HHOCTH B 0cO00W 3HAYMMOCTH XWUMHHM [UIi COBPEMEHHOW UIMBWIM3aUUU: B €€
TYMaHHCTHUYECKOW HAIlPaBJICHHOCTH W Ba)KHOW POJM B CO3JaHWUU HOBOH 0a3bl MaTepuallbHOW KYyJbTYPHI,
peleHnd TI00albHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHsI YEIOBEYECTBA — CHIPHEBOM, SHEPreTHYECKOMH,
MUILIEBONH M HKOJOIMYECKON 0€30MacHOCTH, B Pa3sBUTUM MEIUIMHBI, 00ECIIEYEHNH YCIOBHH YCIICIIHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(QOPTHON JKU3HHU KaXKAOTO WiieHa 00IIecTBa;

€CTECTBEHHO-HAYYHONU I'PaMOTHOCTH: IIOHUMAHUS CYIIIHOCTH METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJyYaeMble 3HAHHS JJIsl aHaIu3a W OOBSICHEHUS
SBIIEHUI OKPYXAIOIIET0O MHUpPa W TPOHCXOIAMMX B HEM W3MEHEHHH, YMEHHUS JelaTh OOOCHOBaHHBIC



3aKJIFOUYCHUST HAa OCHOBE HAayUYHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C LEIBI0 TOITYYCHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCITONh30BaTh XHMHYECKHE 3HAHHS 1A peUICHUA np06neM B
PC€abHBIX ) KU3HCHHBIX CUTYyalluAX;

HWHTCPECA K IO3HAHUIO U HCCJIEI0OBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HCIIPECPLIBHOMY O6pa3OBaHI/IIO n CaMOO6p330BaHI/IIO, K aKTUBHOMY
IMOJIY4YCHHUIO HOBBIX 3HAHMH 110 XMMHH B COOTBETCTBHUU C KU3HCHHBIMU HOTpe6HOCT$IMI/I;

WHTepeca K 0COOEHHOCTSIM TPy/la B pa3sUYHbIX cepax mpodeccnoHaTbHON AeITeTbHOCTH.

METAIPEJMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIe Pe3yabTaThl OCBOCHUS YYEOHOTO mpeaMeTa «XHMHs» Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHusI BKIIIOYAIOT:

3HaYMMble U1 (OpPMHUpPOBAaHUS  MHPOBO33pPEHUS  OOy4aromUXCS  MEKIUCLUILUTMHAPHbIC
(MexnpenMeTHble) OOLICHAYYHbIE IOHSATHA, OTPAKAIOIIKME LEIOCTHOCTh HAY4YHOH KapTHHBI MHpa M
cneun(puKy METOAOB ITO3HAHUS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO, SHEPIus,
ABJICHUE, TPOLECC, CHCTeMa, HAay4HbId (aKkT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPH,
UCClieIOBaHue, HAOMIOICHNE, H3MEPEHHE, SKCIICPUMEHT U JPYTHUE);

YHUBEpCAJbHBIC y4eOHbIE IEeWCTBHS (TIO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYISTHBHBIC),
obecnieunBaromue (GopMUpOBaHHE (YHKIMOHAIBHOH T'PAaMOTHOCTH M COLMAIBHOW KOMITCTCHIINH
00yJaloNnuXxcs;

CIOCOOHOCTH 00yYaroImxcs HCIIOJIB30BaTh OCBOCHHBIE MEXIUCLUTUIMHAPHBIE,
MHUPOBO33PCHUCCKHUE 3HAHWSA W YHHMBEPCAJIbHBIC Y4YeOHBbIC NCHCTBHS B IO3HABATEIBHOW W COLMAIBHOMN
MPaKTHUKE.

MeTaHpeaMeTHme PE3YJIbTAaThl OTpaXxaroT OBJIaJICHUC YHUBEPCAJIbHBIMHA y‘Ie6HbIMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA IIGfICTBPIS[MI/I.

OBJjaieHUe YHMBEPCAJIbHBIMYU Y4eOHbIMH O3HABATEIbHBIMU eI CTBUSIMU:
1) 6a3oBble JIOorMYecKHe IelicTBUS:
CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaTH3UPOBATh MIPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMPEACIIATh LECIN ACATCIBHOCTH, 3a/iaBas MapaMETpbl U KPUTCPUU UX JOCTHUIKCHHUSA, COOTHOCHUTDH
PE3YIbTAThI ACATCIIbHOCTU C IIOCTABJICHHBIMU LCIISIMU,

HCIIOJIB30BATh IMIPpHU OCBOCHUN 3HAHUHI HpI/IéMBI JIOTUYCECKOTI'O MBINUJICHUS — BBIACIIATH XapPaKTCPHBIC
MMPpU3HAKH TIOHSITHA M YCTaHaBJIMBATh WX B3aWMMOCBA3b, UCIIOJB30BATh COOTBCTCTBYIOIIHC IMOHATUA AJIA
0OBSICHEHHS OTACIbHBIX (1)aKTOB nu ﬂBHeHHﬁ;

BBI6I/IpaTI) OCHOBaHHA U KPUTCPUUN IJIA KHaCCI/Iq)I/IKaHI/II/I B€IICCTB U XUMHUYCCKHUX peaKuHﬁ;
YCTaHaBJIUMBATh MPUYMHHO-CJICACTBCHHBIC CBA3U MCXKIY U3y4aCMbIMU SABJICHUAMU,

CTPOUTH JIOTUYCCKHUEC PACCYKACHUA (I/IH,Z[YKTI/IBHBIC, ACAYKTHUBHBIC, II0 aHaJIOFI/II/I), BBIABJIATH
3aKOHOMCPHOCTH W TIMPOTUBOPCUMUSA B paCCMATPUBACMBIX SABJICHUMX, (1)OpMy.]'II/IpOBaTI> BBIBOAbI H
3aKJIIOYCHHUA,

MNPUMCHSTH B MPOLICCCC MO3HAHUA, UCIIOJB3YCMbIC B XUMHUHU CHUMBOJMYCCKUC (3HaKOBBIe) MOICIH,
HpeO6pa3OBBIBaTL MOZCIJIbHBIC TPCEACTABJICHUA — XHMHYCCKUN 3HAK (CI/IMBOJ'I) OJICMCHTA, XUMHYCCKaA



(bOpMy.]'Ia, YpaBHCHUC XUMHYCSCKOH pCaKknuu — npu peuICHUn y‘-Ie6HLIX TMO3HABATCJIBHBIX U MPAKTHYICCKUX
3aaa4, NpUMCHATbL HA3BAHHBIC MOJCIIBHBIC TMPCACTABICHUA JId BBIABJICHUA XAPAKTCPHBLIX IMPU3HAKOB
N3y4acMbIX BCHICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 6a30BbIe HCCIEN0BATEIbLCKHE AeHCTBHS:
BJIaJICTh OCHOBAMH METO/IOB HAyYHOTO MMO3HAHWSI BEIIECTB U XUMHUYCCKUX PEAKIIHIA;

(bOpMyj'H/IpOBaTI) OCIn 1 3aga4u HMCCIICAOBAHMs, WCIIOJIB30BATh IMOCTAaBJICHHBIC U CaMOCTOSATCIBHO
C(bOpMYJ'II/IpOBaHHI)IC BOIPOCbI B Ka4Y€CTBC HHCTPYMCHTA IIO3HAHHWA W OCHOBBI IJIA q)OpMI/IpOBaHI/I}l
THUIIOTE3BI 11O MPOBEPKE MPAaBUIIBHOCTH BBICKA3bIBACMbIX Cy)KI[CHPIfI;

BIQJIETh HaBBIKAMH  CaMOCTOSITEIPHOTO IUIAHHPOBAHWA H  TPOBEACHUS  YUIEHUYECKHX
SKCMIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHWS HAONIOAATh 3a XOIOM IIPOIECCca, CaMOCTOSTEIHHO
MIPOTHO3UPOBAThH €0 Pe3yNbTaT, POPMYIHPOBATh 000OOIIEHNSI U BBEIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
pe3yIBTaTOB UCCIIEIOBAHNUS, COCTABIATh 00OCHOBAHHBIN OTYET O MPOJIEIaHHON padoTe;

MpHOOpETaTh OMBIT YUYEHUYECKON HCCIEOBATEILCKOW M TPOEKTHOM NEesTeNFHOCTH, IMPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITIOMCKY METOIOB pEIIeHHs IPaKTHIECKHUX 3ajad,
MIPUMEHEHUIO Pa3IMIHBIX METOJOB MTO3HAHWSL.

3) pabdota c undopmanmeii:

OPUCHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAaX HWH(opManmu (Hay4yHO-TIOMYJSpHAs JHTEpaTypa
XMMHUYECKOTO COJIEpKaHus, CIIpaBOUHbIE TIOCOOMsI, pecypchl MHTepHeTa), aHAIN3UpOBaTh HHPOPMAIHIO
pPa3NIMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OICHHWBAaTh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3aPOCHl U IPUMEHSTH Pa3IMYHbIE METOBI IPH HOUCKE U 0TOOpe MHPOPMALUH,
HEOO0XOIUMOM [UIs BBIIIOJTHEHUS YUEOHBIX 3a/1a4 ONPEAeNEHHOTO TUIIA;

npuoOpeTaTh OMNBIT  HCIOJAL30BaHUS HMH()OPMALMOHHO-KOMMYHHMKATHUBHBIX TEXHOJOTUH H
Pa3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BEIOMPATh ONTUMAIIBHYIO QOPMY MpeCTaBIeHUs] HHPOPMALIUH (CXEMBI, TPaQUKH,
JarpaMMbl, TaOJHIIbI, PUCYHKH H APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEACTBA MpH paboTe ¢ XMUMUYECKOW WHPOpMAIUCH:
NPUMEHSTh MEXKINpeaAMeTHbIe ((U3UUecKue ¥ MareMaThdecKue) 3HAaKH W CHMBOJIBI, (OPMYIIHL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCII0JIBb30BaTh U HpeO6paSOBBIBaTB 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIIAAHOCTHU.
OBJ'Ia}IeHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMU IleﬁCTBHHMH:

3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOH TeMbl B XOJi¢ JUANOra W/WIW JUCKYCCHH,
BBICKa3bIBaTh HjeH, (DOPMYJIMPOBATH CBOW IPEIJIOKECHHUS OTHOCUTEIBHO BBIMIOJHECHHUS MPEII0KESHHON
3a/1a4uy;

BBICTYyIIaTb C HpeBCHTaHHefI PE3YyJIbTAaTOB II03HABATEIIFHOM ACATCIIBHOCTH, IIOJYUYCHHBIX
CaMOCTOATCIIbHO HJIM COBMECTHO CO CBCPCTHUKAMHU IIPU BBIIIOJIHCHHUU XHWUMHUYCCKOI'O SKCIICPUMCHTA,
HpaKTI/I‘leCKOﬁ pa6OTBI 10 UCCJIICAOBAHHUIO CBOICTB HN3y4aCMbIX BCHICCTB, pCain3aliun yLIC6H01"O IMPOCKTa
u (bOpMy.]'II/IpOBaTB BBIBOABI 11O pE3yJibTaTaM HpOBe)léHHLIX I/ICCJ'IC,I[OBaHI/If/i l'IyTéM CorjiaCoBaHHUA HO3I/IL[I/Iﬁ
B XO0A€ 06CY)K}.'[€HI/I$I 1 00OMEHA MHEHUSIMH.

OBiaaaenue YHUBEPCAJTBbHBIMHU PETyJIATUBHBIMUA JeHCTBUAMH:

CaMOCTOSITEIbHO IUIAHUPOBATh U OCYIIECTBIIATh CBOIO IO3HABATEIIbHYIO JAEATEIbHOCTD, OIPEAEIIsIs
e€ LIeNH ¥ 3aJ1a9, KOHTPOJIMPOBATh U 110 MEPE HEOOX0IMMOCTH KOPPEKTUPOBATH MPeAIaraeMbIid alrTOPUTM



JEHCTBUIl MIpH BBHIITOJHEHWH YU4EOHBIX M HCCIIEAOBATEIbCKUX 3a/1a4, BBIOMpaTh Hanbosee 3PeKTUBHBIN
CIOCO0 MX PELICHHUS C YUYETOM MOTyYeHHsI HOBBIX 3HAHUH O BELIECTBaX U XMMUYECKUX PEAKLUIX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOCH JeATEILHOCTH Ha OCHOBE CaMOaHajIr3a U CAaMOOIIEHKH.

INPEIMETHBIE PE3YJIBTATHI

10 KJIACC
HpCIIMGTHI)Ie PE3YIbTAaThl OCBOCHUS KypcCa ((OpFaHI/I‘leCKaH XUMUSA» OTpaXaroT:

C(OPMHUPOBAHHOCTh MPEACTABICHUA O XUMHUYECKOHW COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTHHBI MUpPA, POJIM XUMHHU B TO3HAHUH SIBJICHUI TIPUPOABI, B (POPMUPOBAHHU MBIILICHUS ¥ KYJIbTYPbhI
JMYHOCTH, €€ (DYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM Uil pEIICHUS MPAaKTUYSCKUX 3ahad U
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3[J0pPOBBIO U IPUPOTHOM Cpere;

BJIAZICHUE CHCTEMON XMMHYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroLIUE MOHITUS
(XMMUYEeCKU ~ JJeMEHT, aToM, DJJIEeKTpOHHas 000JI0YKa aroma, MOJIEKyla, BaJCHTHOCTH,
ANIEKTPOOTPULIATENIFHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas ¢opMmyna (pa3BépHyTass W COKpamIEHHAA),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIN OOBEM, YIJICPOAHBIN CKeleT, (YHKIMOHANbHAs TpYyIIa, pajukal,
MU30MEpUsl, U30MEPBl, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIIEBOAOPOJbI, KUCIOPOJ U a30TCOAEpXKALINE
COCIMHCHMSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHUS); TCOPUU U
3aKOHBI (TEOPHs CTPOCHUS OpraHNYecKuX BemiecTB A. M. byTiepoBa, 3aKk0H COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHIN $3BIK XHMHH; MHPOBO33PEHUYECKHE 3HAHWsS, JIEXKAIIUE B OCHOBE
MOHUMAHUSl TPUYMHHOCTH M CUCTEMHOCTH XUMHYCCKHX SBJICHUN, (DaKTOJOTHYCCKHE CBEICHHUS O
CBOMCTBax, COCTaBe, MOJYYCHHH M 0€30IIaCHOM HCIOJIb30BAHHM BaKHEHIIIMX OPTaHUYECKHX BELICCTB B
OBITY U IPAKTUYECCKOMN JCSITEILHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHbIC NPU3HAKK MOHATHH, YCTaHABIMBaTh HX
B3aUMOCBSI3b, HCIOJNB30BaTh COOTBETCTBYIOIIME IOHATHS IIPH ONKMCAHUM COCTaBa, CTPOCHUS U
NPEBpALICHUH OPraHNYECKUX COCIMHEHHH;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XHUMHYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OpPMYyJl OpPraHHYECKHMX BEIIECTB U
YPaBHEHUH XUMHUYECKMX PEaKIMH, W3rOTaBIMBaTh MOJIEIH MOJIEKYJ OpPTaHHYECKMX BEIECTB IS
WITIOCTPALIUU UX XMMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpMHUPOBAHHOCTHh YMEHHI YCTaHABINBATH IPUHAICKHOCTh U3yUCHHBIX OPTaHUYECKUX BEIECTB
[0 UX COCTAaBY M CTPOCHUIO K OINPEAENEHHOMY KJIacCy/TpyIie coequHEeHNH (YTIeBOJOPOIbI, KHCIOPO U
azoTcojiepXKalllie COENMHEHHs, BBICOKOMOJEKYJSpPHbIE COEIWHEHHs), JaBaThb WM Ha3BaHUS 110
cuctemarndeckor HoMeHkiarype (IUPAC), a Takke NMPHUBOAWTH TPUBHUAIBHBIE HAa3BaHMS OTIENIBHBIX
OpraHWUYECKUX BEIIECTB (ITWIIEH, MPONHJICH, aleTHIeH, OJTWICHTJHUKOIb, TIHUIEPHH, (EHOI,
dopmanbaeru, amneTalblerul, MypaBbHHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTEapHHOBAsI KHCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, L0103, TIHUIKH);

c(hOpMHPOBAHHOCTh YMEHHUS OTIPEAETATH BUIBI XUMUYECKOH CBS3HM B OPTaHUYECKHUX COETMHEHHIX
(omuHApHBIE U KPATHBIE);

C(l)OpMI/IpOBaHHOCTL YMCHHSA MPUMCHSTH IMOJIOXKCHUS TCOPUN CTPOCHUS OPraHNYCCKUX BCIICCTB A.
M. ByTnepOBa JJIAA OOBSICHEHHSI 3aBUCUMOCTH CBOWCTB BCHIECCTB OT HUX COCTaBa U CTPOCHUA; 3aKOH
COXpaHCHHUA MAaCChl BEIICCTB,

C(i)OpMI/IpOBaHHOCTL YMGHI/Iﬁ XapaKTepru3oBaTh COCTAB, CTPOCHMHC, (I)I/I3I/ILICCKI/IC 1N XHUMHUYECCKHEC
CBOMCTBA THUIIMYHBIX Hpe,[[CTaBPITCJ'Ieﬁ PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCHICCTB (MeTaH, OTaH, 3TUJICH,



MPOMWICH, aleTwieH, Oytanauen-1,3, MetmiOyraaueH-1,3, OCH30J7, METaHON, 3TAaHOJ, STUJICHTJIUKOJb,
THALEpHH, (HEHOJ, aleTalbJern]l, MypaBbHHAsS U YKCYCHAas KUCJIOTHI, TJIOKO3a, KpaxMal, IEeJUTI03a,
aMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh T'E€HETHYCCKYIO CBS3b MEXJIYy HHMHU YpPaBHECHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMI C UCIIOJIE30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEepU30BaTh HCTOYHHKH YTIIECBOJOPOJHOTO CHIPbS (HE(TH,
NPUPOJHBIA Ta3, Yrojb), CIOCOOBI HX TMEpepadOTKH M MPAaKTHIECKOE MPHMEHEHHE TPOIYKTOB
epepadoTKu;

c(hOpMHUPOBAaHHOCTh yYMEHHUW MPOBOIUTH BBIYUCICHUS MO XHUMHYECKHM YypaBHEHHSIM (MaccChl,
00Bp€Ma, KOMMYECTBA WCXOMHOTO BEIIECTBA WIIM TPOIYKTa pEakldd IO HM3BECTHHIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 HCXOJHBIX BEIIECTB MM MPOAYKTOB PEaKIINN);

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ BJIaJCTh CHCTEMOM 3HaHHI 00 OCHOBHEIX METOJaX HAY4YHOI'O
IMO3HAHUA, HCIIOJIB3YCMbBIX B XMMUHU IPU HU3YUYCHUH BCHICCTB U XUMHYCCKUX SIBIICHUI (Ha6J'IIO):[CHI/Ie,
HU3MCEPCHUEC, OKCICPUMCHT, MOI[GJ'H/IpOBaHI/IC), HCIIOJIB30BaTh CHUCTCMHBIC XHMHYCCKHEC 3HaHHA OJIA
MMPUHATHA pCHICHI/Iﬁ B KOHKPETHBIX JKU3HCHHBIX CUTYyallUAX, CBSA3aHHBIX C BEICCTBAMU U UX IPUMCHCHUEM

c(hOpMUPOBAaHHOCTh YMEHHH COOJIOAATh TpaBUia TOJb30BaHMS XHMHUYECKOW TOCYION U
71a00paTOPHBIM O00OpPYJOBaHUEM, a TaKKe NpaBuUia OOpaIICHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH I10 BBITTOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTH YMEHUH IUTAHUPOBATH U BBIIOIHATH XUMUYECKUI SKCIIEPUMEHT (TIpeBpalILCHHS
OpPraHUYECKUX BEILECTB MIPU HATPEBAaHHUM, MOIYUYCHHE 3TUICHA U U3yYCHHE €r0 CBOMCTB, KaUeCTBEHHbIC
PEeaKnuu OPraHMYECKUX BEILECTB, ACHATypauusi OCJIKOB NMPH HArpEeBaHWH, LIBETHBIC PEaKLUH OENKOB) B
COOTBETCTBHHU C NPaBHJIAMU TEXHUKU OE30MACHOCTH NPH OOpAILEHHH C BEIECTBAMH U J1a0OPaTOPHBIM
000pyIOBaHHEM, MPEIACTABIATh PE3yIbTaThl XUMHUYECKOIO IKCHEPHUMEHTa B (OpMe 3allUCH ypaBHEHHUM
COOTBETCTBYIOIIMX peakuuii 1 GopMyIUpOBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;

cOPMHUPOBAaHHOCTh YMEHMH KPUTHYECKH AaHaJIM3UPOBAaTh XHMHYECKYI0 HH(OpMALHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCcoBOW MH(popMaruu, IHTepHeT U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPaBUJIa KOJOTHYECKH I1€JIECO00Pa3HOro TMOBEJACHHUS B
OBITY U TPYIOBOM NEATETHHOCTH B IENSAX COXPAHEHHS CBOETO 3JI0POBBS M OKPYXKAIOMIEH MPUPOIHOM
Cp€abl, OCO3HaBaTb OMNACHOCTH BOSﬂeﬁCTBHH Ha JXUBBIC OPraHU3MbI OHpeZ[eHéHHLIX OpraHu4eCKux
BEIIECTB, MOHMUMas cMbIc mokazatens I[IJAK, mosicHATh Ha mpuMepax CcrnocoObl YMEHBIICHHS |
MPEJOTBPALIEHU UX BPEITHOTO BO3JEHCTBUS HA OPTaHK3M YEJIOBEKA;

JUIA o6yan0u1ch>1 C OrpaHUYCHHBIMH BO3MOKHOCTAMU 300POBbA: YMCHHUEC NMPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX ME€TOJIaX MO3HAHWA BEUICCTB U XUMUUCCKUX HBHGHHﬁ;

JUTSL CJIETIBIX U CNIA00BUIAIINX 00YYaAIOIINXCS: YMEHUE UCTIONIb30BATh PENbe(YHO-TOUCUHYIO CUCTEMY
ob6o3naueHuit JI. bpaiins mms 3anucu XuMHYECKUX (DOPMYIL.

11 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Mmasi 1 HeopraHu4ecKas XUMHS» OTPaKAIOT:

c(hOopMUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOH COCTaBIIONIEH €CTECTBEHHO-HAYJIHOMN
KapTUHBI MHPA, POJIM XMMHH B TIO3HAHUHU SBJICHUHN MPUPOILI, B (HOPMHUPOBAHUN MBIIUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOIMMOM IS PELICHHMs MPAKTUYECKHX 3aaad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

BJIQJICHUE CHCTEMOM XMMHMUYECKHX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJATaIOLINE MOHSITHUS
(XMMHYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEeKTPOHHbIC OPOUTAIM ATOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIPHBIA 00BEM, BAJIGHTHOCTB, JIIEKTPOOTPUIATEIHLHOCTh, CTETICHb OKHCICHUS, XUMHUYECKas CBSI3b



(KoBaJIeHTHas, MOHHAS, METAJLTMYECKasi, BOJMOPOIHAS), KPUCTALTMYCCKAs PEIIETKA, THIThI XUMHUYECKUX
peakiuii, pacTBOp, SICKTPOIUTHL, HEIIEKTPOJUTHI, DICKTPOJIUTUYECKAS IAUCCOLMALUSA, OKHUCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKOW PEaKIIMK, XUMHUECKOE PAaBHOBECHUE); TCOPHUU U 3aKOHBI (TCOPHS
3JIEKTPOJIUTUYECKON AUccolManuu, nepuoauyeckuil 3akoH [. . MenneneeBa, 3aK0OH COXpaHEHUSI MacChl
BEIICCTB, 3aKOH COXPAHCHUS U MPEBPAICHUS YHEPTHM NPU XUMUYCCKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN A3BIK XMMUHU, MUPOBO33PEHUECKNE 3HAHUS, JIEKAILIME B OCHOBE NOHUMAaHUS IPUYMHHOCTH
U CHUCTEMHOCTH XMMHYECKUX SIBJICHUH, (DaKTOJIOTMYECKUE CBEACHUS O CBOMCTBAaX, COCTABE, MOJIYYCHUU U
0C30MacHOM HWCIOJBb30BAaHMM BAXHEWIIMX HEOPraHMYECKUX BEIIECTB B OBITY W IPaKTHYCCKOH
JIEATCIbHOCTH YCIOBEKA;

c(hOopMHUPOBaHHOCTh YMEHHWH BBISBIATh XapaKTepHBbIE NPU3HAKH MOHITHH, YCTaHABIWBATH WX
B3aMMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MMOHATHS IIPY ONMMMCAHUHA HEOPTAaHMYECKHUX BEIIECTB U UX
MpEeBpaICHUH;

c(OpPMHUPOBAHHOCTh YMEHHUH HCIIONB30BATh XUMHUYECKYIO CUMBOJHKY JUIsl COCTaBICHHS (POPMYIT
BEIIECTB M ypaBHEHUI XUMUYECKUX peaklni, cucrematnaeckyto HomeHknatypy (IUPAC) u TpuBnanbpHbIe
Ha3BaHHS OTCIbHBIX HEOPraHWYECKHX BemecTB (YrapHbIil ra3, YrieKHCIbI ras, aMMHUak, raméHas
W3BECTh, HeralmeéHast U3BECTh, IMUThEBASI COJA, MTUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMCHUU ONPEJCIATh BaJCHTHOCTh M CTENCHb OKHCICHHS XUMHUYECKHX
9JIEMEHTOB B COCIWHEHHUSX PA3IUYHOIO COCTaBa, BHUJ XHUMHYECKOW CBs3M (KOBaJeHTHas, HOHHAs,
MeTaJUIMYeCcKasi, BOJOPOAHAS]) B COCIMHEHUAX, TUI KPUCTALTUICCKON PEHIETKH KOHKPETHOTO BEIECTBA
(aToMHasi, MOJIEKYJISpHAs, WOHHAs, METa/UIMYeCKas), XapakTep Cpeasl B BOAHBIX pPacTBOpax
HEOPraHUYECKUX COCTUHEHUII;

c(hOpMHUPOBaHHOCTh YMEHUH YCTaHABIWBATh MPUHAIJICIKHOCTh HEOPTaHUYECKHX BEIISCTB MO HMX
COCTaBY K OIPENEIEHHOMY KJIACCY/TPYIIE COSAMHEHUH (TPOCThIC BEIIECTBA — METAJUIBI M HEMETAJLIbI,
OKCH/JIbI, OCHOBaHUS, KUCJIOTHI, aM()OTEPHBIC THIPOKCHUJIBI, COJIH);

c(hopMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI Tepuogudeckoro 3akoHa J[. M. Menneneesa u
JEMOHCTPHPOBATh €r0 CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKINY;

c(hOpMHUPOBaHHOCTh YMEHUH XapaKTepHU30BaTh D3JEKTPOHHOE CTPOCHHE aTOMOB XWMHYECKHX
anemeHTOB 1-4 mnepuonoB Ilepuonumyeckoil cuctemsl xumuueckux saemeHToB . WM. Menpaeneena,
UCIIOJIB3YSl TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOHTAIN», «IHEPTETUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB XUMUYECKHX JIEMEHTOB U X COEIMHEHUH 10 IEPHUO0/IaM | TPYTIIaM
[lepuonuueckoit cuctemsl xumMuueckux 3nemeHToB /1. 1I. Menaeneena;

c(OpMHUPOBAHHOCTh yMEHHMH XapaKTepH30BaTh (OMKCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMUHBIX KIACCOB, IOATBEPKIATh CYIIECTBOBAHME TI€HETUYECKOW CBS3H
MEXly HEOPTaHUYECKHMH BEIECTBAMH C IOMOIIBIO YPABHEHUI COOTBETCTBYIOIIIMX XUMUYECKUX pEAKIil;

c(OpMHUPOBAHHOCTh YMEHUSI KJIACCH(PUIIMPOBATH XUMHUECKHE PEAKIIMY 110 PA3TMYHBIM MPU3HAKAM
(amcity W cocTaBy pearupyrollux BEIIECTB, TEIIOBoMY 3((deKTy peakiuu, H3MEHEHHIO CTereHeH
OKHCJICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKINH, yIaCTHIO KaTalnu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHH COCTABIISAITH YPAaBHEHUS PEaKUMi pPa3IUYHBIX THUIIOB, IOJHBIE U
COKpAILEHHbIE YPaBHEHHS PEaKkii HOHHOTO 0OMEHa, YUUTBIBas YCIOBHUS, IPU KOTOPBIX 3TH PEeaKU HIYT
JI0 KOHILIa;

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ MNpoOBOAUTH PCAKLUH, IMOATBCPIKAAIOIINC KauyeCTBEHHBIM COCTaB
Pa3JINYHBIX HCOPTraHUYCCKUX BCHICCTB, pACIIO3HABATH OIIBITHBIM HYTGM HOHBI, IPUCYTCTBYIOIINEC B BOAHBIX
pacTBOpax HCOPraHNMYCCKUX BCIUICCTB,

c(hopMUPOBAaHHOCTh YMEHUU PAaCKPHIBATH CYITHOCTh OKACIUTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO Oajanca 3THX peaklni;



c(OpMHPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH peakuud OT
pa3nu4HbIX (PaKTOPOB; XapaKTep CMEMICHUS XMMHYECKOTO PaBHOBECHSI B 3aBHCUMOCTH OT BHEIIHETO
Bo3aeicTus (mpunauun Jle [latense);

c(hOopMHUPOBaHHOCTh YMEHWH XapaKTepHU30BaTh XWUMHUYECKHAE MPOIECCHI, JIeKAaIlne B OCHOBE
MIPOMBIIIUIEHHOTO TIOJYYESHHSI CEPHOM KHUCIOTHI, aMMHaKa, a Takke c(hopMHUPOBAHHOCTD MPECTaBICHIH 00
00IIMX HAYYHBIX IPUHIIAIIAX U IKOJIOTUIECKHUX MPOOIeMax XUMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTH YMEHHI MPOBOINTH BEIYMCIICHHUS C HCIIOIB30BAHUEM MOHSITHS «MaccoBast OIS
BEIIeCTBa B PACTBOPE», OOBEMHBIX OTHOIIEHHH Ta30B NMPH XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU
00B€Ma ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B
peaxiuy BEIeCTB, TEeIIoBOro 3¢ (eKkTa peakii Ha OCHOBE 3aKOHOB COXPaHEHHWS MAacChl BEIIECTB,
MIPEBPAIICHAS U COXPAHEHHS SHEPTHH;

c(hOpMHUPOBAaHHOCTh YMEHHWH COOJIONAaTh TpaBWia TOJb30BaHMS XUMHYSCKOW TOCYyIO0H U
nabopaTOpHBIM O00OPYJOBaHUEM, a TaKXKe NpaBuUiIa OOpaIICHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITTOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBITIONHATH XUMUYECKUH SKCIIEPUMEHT (pa3iioKeHue
IIEPOKCHUA BOAOPOIA B IPUCYTCTBUM KaTAIN3aTOPa, ONPEEIECHUE CPEABI PACTBOPOB BELIECTB C TIOMOILBIO
YHHUBEPCAIBHOTO WHIWKATOPA, BIUSHHE Pa3IHYHBIX (AKTOPOB HA CKOPOCTh XWMHUECKOW pEaKIIvH,
peaKIuyu HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIIuH Ha Cynb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KATHOH
aMMOHHS, pellieHNe dKCTIEPUMEHTANIbHBIX 3a/1a4 10 TeMaM «MeTtauib» u «HeMeTransl») B COOTBETCTBUU
C TIpaBWJIaMH TEXHHUKH 0€30MaCHOCTU MpU OOpaIlleHHH ¢ BellecTBaMK U J1abopaTopHBIM 000pYI0BaHHEM,
MPEACTABIATh PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTa B ()OpME 3alMCH YPABHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOPMYIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

chOPMHUPOBAaHHOCTh ~YMEHMH KPUTHYECKH AaHaJIM3MPOBaThb XHMHUYECKYI0 HH(OpMAaIuio,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOW KOMMYHHUKaluK, IHTEepHET 1 Apyrux);

c(hopMHUPOBaHHOCTH YMEHHI COOIIIO/IATh TIPAaBHUIIA AKOJIOTUYECKH IIeJIeCO00pa3HOro TIOBEIACHHS B
OBITY W TPYAOBOI NEATEIBHOCTH B LENISAX COXPAHEHUS CBOETO 3I0POBBS M OKPYKAIOIIEH MPUPOIHOI
Cpebl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHS HAa YKHMBBIE OPTaHM3MBI ONPEICNEHHBIX BEIIECTB, MOHMUMAs
cmbica nokaszarens [1IK, mosicHATh Ha mpuMepax crocoObl YMEHBILISHHUS U MTPEAOTBPAIIECHHS HX BPEIHOTO
BO3JICHCTBHS Ha OPTraHU3M YeJIOBeKa;

JUIA o6yan0u1ch>1 C OrpaHUYC€HHBIMH BO3MOXHOCTAMUA 3J0POBbA: YMCHUC IMPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX ME€TOJIaX MMO3HAHWA BCUICCTB U XUMUUCCKUX HBHGHI/II\/'I;

JUTSL CIIETIBIX U CITA00BHUISAIINX OOYHYAIONIUXCS: YMEHUE UCTIONIL30BATh PENbe(PHO-TOUCHHYIO CUCTEMY
o6o3navyenuit JI. Bpaiins mis 3anucu XuMHYECKUX QOpMYIT.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBan KouunyecTBo 4acos
]
/ He pa3aesioB DyekTpoHHBIE (LU (PpPOBLIE)
n
TeM Bceer Konrposbn IIpaxkTHyeck o0pa3oBaTeJbHbIE pecypchl
n
NporpamMMbl 0 ble padoThl ue padoTbl

Paznen 1. TeopeTnueckue 0CHOBbI OPraHU4eCKOH XUMHUHU




[Ipenmer
OpraHUYEeCKOI
XUMHH.
Teopus

11 CTPOCHHUS
OpPraHMYECKUX
COETMHEHUH
A. M.
Byrneposa

Hroro no pazgeny

POIII
https://resh.edu.ru/subject/29/
10/

Pa3znen 2. YriaeBoaopoasbl

IIpenenbHble POIII

2.1 YTIICBOAOPO/IbI 2 https://resh.edu.ru/subject/29/
— aJIKaHbI 10/
HenpenenbHbl
X €BOJI0pO, Pl
TJICB bl .

2.2 YHICBOAOPOA 6 https://resh.edu.ru/subject/29/
. aJIKEHBI,

10/

AJKaJUCHBI,
ANKUHBI
ApomMaTtudeck POII

2.3 ue 2 https://resh.edu.ru/subject/29/
YTJIEBOIOPOIBI 10/
IIpuponnsie
HCTOYHUKHU PolI

2.4 YIIJIEBOJIOPO/IO 3 https://resh.edu.ru/subject/29/
B U UX 10/
nepepaboTka

Hroro o pasneny 13

Paspea 3. Kuciaoponcoaepskamue opranndeckue coeuHeHust

CrupTsl. PO .
3.1 3 https://resh.edu.ru/subject/29/
denon
10/
Anbneruanl.
KapOonossie POIII
3.2 KHUCJIOTHI. 7 https://resh.edu.ru/subject/29/
CroxxHbIie 10/
3hUpHI
POII
3.3 Vraesoasl 3 https://resh.edu.ru/subject/29/

10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Hroro mo pasaeny 13

Pasnen 4. A3oTconep:kamme oprannyeckne coeMHeHHsI

AMUHEL
41 AMUHOKHCIIOT 3
bl. benkn
Hroro mo paznemy 3

POIII
https://resh.edu.ru/subject/29/
10/

Paszpnen 5. BeicokoMoieKyIsipHbIe COeAUHEHUSA

ITmacTMaccel.
5.1 Kayuykmn. 2
Bonokuna

POIII
https://resh.edu.ru/subject/29/
10/

Hroro mo paznemy 2

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 2 2

11 KJIACC

HaunmenoBan Kosau4yecTBO 4acos
HE pa3iejioB U

TeM Bcer Kourposabn IIpakTuyeck
NMPOrpaMMsbl 0 bl¢ paﬁOTbI ue paﬁOTbl

Paznen 1. TeopeTuueckne 0CHOBBLI XMMUH

JyekTpoHHBIE (LU (pPOBLIE)
o0pa3oBaTeJIbHbIE pecypchl

Crpoenue
aTOMOB.
ITepuonnuecku
1 3aKOH U

11 ITepunonnuecka
' A cucTeMa
XUMUYECKUX
3J€MEHTOB /.
n.

MenneneeBa

Crpoenue
BEIIECTBA.
1.2 »

MHuoroobpasue

BEILIECTB

POIII
https://resh.edu.ru/subject/29/
11/

POIII
https://resh.edu.ru/subject/29/
11/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

POIII

13 | mMrieckie 6 https://resh.edu.ru/subject/29/
peakuuu
11/
POII
Htoro mo pasaeny 13 https://resh.edu.ru/subject/29/

Pasnes 2. Heopranumveckasi XuMust

11/

POIII
2.1 MeTtassl 6 https://resh.edu.ru/subject/29/
11/
POIII
2.2 Hemeramisl 9 https://resh.edu.ru/subject/29/
11/
CBs3b
HEOPTaHHYECK POII
2.3 UX U 2 https://resh.edu.ru/subject/29/
OpPTraHUYECKUX 11/
BEIIECTB
Hroro no pazneny 17
Paznea 3. Xumus 4 ;Ku3HbL
Xumus 1 oI
3.1 4 https://resh.edu.ru/subject/29/
JKU3Hb
11/
I/ITOFO 110 pasz[eny 4
OBIIEE
KOJIMYECTBO 34
YACOBIIO

[NPOI'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

		2025-02-12T10:58:27+0300
	Емельянова А.М.




