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NOsAACHUTEJIbHAS 3AITIMCKA

[IporpaMma 10 XWMMM Ha yYpOBHE CpeiHero oOmero o6pa3oBaHusi paszpaGoTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «06 obpazosanuu B Poccmiickoii
Denepaiuy, TpeboBaHui K pe3yIbTaTaMm 0CBOEHHS (eiepaibHOI 06pa3oBaTebHOM MPOrpaMMBI
cpepuero  obmero  obpasosanus  (POIT  COO), mpexacraBnenHsix B DeepaibHOM
rocyiapcTBEHHOM o0OpasoBaresibHoM cTanaapre COO, ¢ yuérom KoHuenumu npenojaBaHus
y4eOHoro mpeamera «Xumusi» B 00pa3oBaTeNbHBIX opraHusamusx Poccuiickoit MDeneparuu,
peau3yoIMX OCHOBHBIC 00pa30BaTebHbIE IPOTPaMMEbl, B OCHOBHBIX MOJIOKeHuH «CrpaTernu
pasBuTHS BocnuTaHus B Poccuiickoii ®enepanmu Ha mepuox mo 2025 roma» (Pacmopsikenue
IpaBurenscrBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1101X0Z10B K pa3paboTKe MPOrpaMMbI [0 XHMHUH, K ONPEIEIEHHIO OBl cTpaTernn
00y4eHusl, BOCIMTAHHS U Pa3BUTHA OOYYAIOIIUXCS CPEACTBAME Y4eGHOTO TpeaMeTa « XuMHEs»
s 10-11 xnaccoB Ha 6a30BOM ypOBHE COCTaBHIIM KOHIIENTYanbHEIE mosoxenus GIOC COO o
B3aUMOOOYCIIOBIICHHOCTH LEJIEH, CONEPIKAHHSA, PE3yIbTaTOB 00yUeHHs U TPeGOBAHMIT K YPOBHIO
HOJATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe —o0pa3oBaHHME, MOJNYYaeMO€  BBIIYCKHHKaMH  0OIIe06pa3oBaTebHOIN
OpraHW3alliH, sBISIETCS HEOThEMJIEMOM 4YacThio MX oOpasoBaHHOCTH. OHO  CIyKHT
3aBEPILIAIONIMM JTAallOM peajM3alliid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYINUX LETOCTHON CHCTEME XUMHUYECKOT0 00pa3oBanus. ITH IIEHHOCTH KacaroTcs
TMIO3HAHUS 3aKOHOB TIPUPO/IBI, (POPMUPOBAHUS MUPOBO33PEHHS W OOLIEH KyJIbTYphl YEIOBEKa, a
TaKKe SKOJOTHYECKH OOOCHOBaHHOTO OTHOIIEHHS K CBOEMY 30POBBIO M IIPHPOIHON Cpejie.
Peamusyercss xumuyeckoe oOpasoBaHMe OOYdYalOIUXCS HA YPOBHE CPEIHEro  OOIIEro
00pa3oBaHus Cpe/ICTBAMH y4eOHOTO mpeameTa « XUMHUs», COLEPKAaHUE U OCTPOEHHE KOTOPOTo
OIpPE/ICTICHbI B IIPOrpaMMe IO XMMHUH C Y4€TOM CHeHu(pUKHA HAyKH XUMHH, €€ 3HAYCHHS B
IIO3HAHWK NPUPOABI M B MAaTE€pUAIbHON M3HM OOINECTBa, a TaKXKe C Y4ETOM OOImMX menel u
NPUHIUIOB, XapaKTEPU3YIOIMUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro oOIIero
obpazoBanus B Poccuiickoit ®eneparum.

XuMusl KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPaeT 0co0yr0 pojib B COBPEMEHHOM
LUUBH/IM3AIMH, B CO3/IaHMHM HOBOM 0a3bl MaTepHaNbHOM KyinbTypsl. OHAa BHOCHT CBOH BKJIAJ B
(opmMHpoBaHye panOHATFHOTO HAYYHOTO MBIILIEHNS, B CO3/IaHHE IIETOCTHOTO TIPEICTABICHHS
00 OKpy’KaroIeM MHUpPE KaK O eJUHCTBE IPHPOIBI M YEJIOBEKa, KOTOPOoe (POPMHUPYETCS B XHMHH Ha
OCHOBE IOHUMaHHS BEUIECTBEHHOI'O COCTaBa OKPYXKAIOIIErO0 MHpa, OCO3HAHHUS B3aHMOCBS3H
MEX]y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU ¥ BO3MOXKHBIMHU O0JIACTSIMH ITPHUMEHEHHUS.

TecHo B3aumoeHCTBYS ¢ JPYTUMHU €CTECTBEHHBIMH HayKaMH, XUMHS CTaJIa HEOTHEMIIEMOM
YaCThIO MHPOBOH KyIbTYypbl, HEOOXOJMMBIM YCIOBHEM YCIIEIIHOIO TPY/Ja M >KH3HH KaXIOTO
wieHa obmectBa. CoBpeMeHHas XHMMHSI KaK HayKa CO3WJaresibHas, Kak HayKa BBICOKHX
TEXHOJIOTWH HalpaB/ieHa Ha pelieHHe TIIOOANBHBIX IPOOJIeM YCTOWYHBOIO pa3BUTHS
YEeJIOBEUECTBA — CBIPHEBOM, SHEPreTHYECKOM, MUIIEBOH, 7KOJIOTHYECKO# 6€30M1acHOCTH U OXpaHbI
3J10pOBBA.

B coorBercTBUM ¢ OOmHMMM LEIAMH M TPHHIUIAMH CPeJHEro o6uiero o6pa3oBaHHs
cozxepkanue npeamera «Xumusa» (10-11 knaceel, 6a30BbIil ypOBEHb U3YUEHHUS) OPHEHTHPOBAHO
IPEUMYIIECTBCHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYYarOmUXCsi, HEOOXOAMMYIO MM JUIs
BBIPAOOTKH MHPOBO33PEHYECKHX OPHEHTHUPOB, YCIEIIHOTO BKIIIOYEHHS B JKU3Hb COIMYMA,
IPOIOJDKEHHs 00pa30BaHMs B Pa3IMUHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO ¢ XUMHEHA.



CocrapsromumMu npeMera « X uMHUs ABISIOTCs 6a30Bble Kypehl — «OpraHudecKas XUMHS»
u «O061mas 1 HeOpraHuYecKasi XUMHU, OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BO¥ HayKH: CHCTEMA 3HAHUI IO HEOPraHUYECKON XUMUHM (C BKIIFOYEHUEM 3HAHUI U3
o01el XMMHUHN) U OpraHuyecKoi Xumun. GopMUpOBaHHE TAHHON CHCTEMbI 3HAHHMH TIPU H3yYCHHH
npeameTa 00eceYuBaeT BO3MOKHOCTh PACCMOTPEHHS BCErO MHOT00Opa3Hs BEMIECTB HA OCHOBE
O0IUX NOHATHM, 3aKOHOB M TEOPUIl XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranudeckast Xumus» u «O01mas ¥ HeopraHudecKast
XUMUs) cpOpMHpPOBaHA B TIPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOIO MOJAXOa K M3YYEHHIO
y4ebHOro matepuaga ¥ oOyCIOBIEHAa HCTOPHYECKH OOOCHOBAHHBIM Pa3sBHTHEM 3HAHHMH Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHSX. Tak, B Kypce OpraHMYecKOW XHMHM BeIecTBa
paccMaTpUBAKOTCS HA YPOBHE KIIACCHUYECKOW TEOPHM CTPOEHHs OPraHUYECKMX COeJIUHEHHH, a
TAKXKE Ha YPOBHE CTEPEOXHMMHYECKHX M 3JIEKTPOHHBIX MPEICTABJICHUN O CTPOCHMH BEINECTB.
Ceenenust 06 M3ydaeMbIX B Kypce BEIIECTBAX AIOTCS B Pa3sBUTHHM — OT YIJIEBOJOPOJIOB M0
CIIOXHBIX OHOJIOTHYECKH aKTHBHBIX COEIMHEHHMH. B Kypce opraHMueckoll XMMHH IOITyYaroT
passuTHEe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHsi MEPBOHAYAIHHBIC
IPEJICTABIICHHS. O XUMHYECKON CBA3H, KIaCCU(PHKAMOHHBIX TIPH3HAKAX BEINECTB, 3aBHCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHHMSI, 0 XUMHUYECKOM PEaKiluu.

Ilox HOBBIM yriioM 3peHus B mpeaMerTe «XuMHs» Ga30BOrO ypOBHS paccMaTpHBAETCs
M3Y4YCHHBI Ha YPOBHE OCHOBHOIO 00mIEro oOpa3oBaHMSI TEOPETHYECKHH MaTepuan M
(akTomOrUYECKHE CBENCHHS O BEIIECTBAX M XHMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O06mas ¥ HeopraHMYecKasi XUMHs» O0YJarOMUMCS TIPEJOCTABIIAETCS BOZMOXKHOCTD OCO3HATH
3HAYEHHE MEPUOIMYECKOT0 3aKOHA € OOLIETEOPETUYECKHX M METOJOJONMYECKUX TO3MIUH,
riay6ke TMOHATH HCTOPHYECKOe H3MeHeHWe (QYHKIMH 3TOro 3akoHa — OT 06oGmaromei 10
OOBSICHSIIOIIEH U TIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMH O Ba)KHEHIIMX BELIECTBAax, UX COCTABE, CTPOCHHH, CBOMCTBAX W
NPUMEHEHHH, & TAKXKE O XMMHYECKUX PEaKIHUsIX, UX CYIHOCTH M 3aKOHOMEPHOCTSIX POTEKAHHS
nonojnHsierest B Kypcax 10 m 11  KjaccoB  dieMEHTaMHM  COJAEPXKAHHUS, HMMEIOIUMHE
KyJIbTYpPOJIOTHYECKUH W IPUKIAIHONW XapakTep. OTHU 3HaHHS CIOCOOCTBYIOT MOHHMAHMIO
B3aMMOCBSI3d XHMHUHM C JIDyTHMH HayKaMM, PacKpbiBalOT €& poJib B II03HABATEIbHOH W
NPAKTHYECKON IEATENbHOCTH YEIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHIO YBAXEHHS K IIPOIECCY
TBOpYECTBA B 00JIACTH TEOPUH W MPAKTHYECKHMX NPUIOKECHUM XHMHH, [IOMOTAIOT BHITYCKHHKY
OPHEHTHUPOBATECS B OOLIECTBEHHO M JIMYHOCTHO 3HAYAMBIX MPOOJEMaX, CBA3AHHBIX C XHMHUEH,
KPUTHYECKH OCMBICIHBATh HHOOPMALMIO M NPUMEHSATH €€ I MOMOJHEHHs 3HAHWM, pelleHus
HHTEJUICKTYalIbHBIX U SKCIIEPHMEHTAIbHBIX HCCIIEZIOBATENILCKUX 3a1ad. B menoM cozepikanue
y4eOHOro npeamera « XUMHsI» JAHHOTO yPOBHS M3y4YEHHs] OPUEHTHPOBAHO HA (POPMHUPOBAHHUE Y
00y4aromuxcss MEUPOBO33PEHYECKON OCHOBBI Ul MOHUMaHHsl (PUIOCOPCKUX HIEeH, TAKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO M OPraHM4YeCKOro Mupa, 00yCIOBIEHHOCTh CBOHCTB
BELIECTB MX COCTABOM U CTPOCHUEM, IO3HABAEMOCTh IIPUPOJIHBIX SBJICHHM IIyTEM SKCIIEPUMEHTA
¥ peuleHHs] IPOTUBOPEYMH MEXTy HOBBIMH (AaKTaMH M TEOPETHYECKHMH IIPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHHU B PEIICHHH 3KOJOTMYECKUX NpolbieM, a Takxke MpobiieM cOepexeHus
SHEPTeTUYECKUX PECYPCOB, CHIPbs, CO3/IaHHs HOBBIX TEXHOJIIOTHI U MaTepHAJIOB.

B miane pemenus 3a1a4 BOCIUTAHNS, Pa3BUTHS U COLUAIM3AIMH 00y YaIOMMUXCsl IIPUHSTHIE
IPOrpaMMOM MO XHMHH MOAXOJbI K ONPENEICHHIO COJCPIKAHHMS M TOCTPOECHHS IpeaMeTa
IpelyCMaTpuBaloT (GOPMHPOBAHHE YHHUBEPCAIbHBIX YYeOHBIX AeHCTBHH, MMeomux 6a3oBoe
3HAYEHUE JUIA DPa3jIMYHBIX BHIOB JESATEIBHOCTH: pEIICHUS MpoOeM, MOMCKA, aHAIW3a W
o0paboTku uH(OpMaIMK, HEOOXONUMBIX Uil TNPHOOPETEHHs ONbITa IPAKTHUECKOH U
UCCIIEIOBATEILCKON e TeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUN XUMUH.



B npakruke npenojaBanus XMMUE Kak Ha YPOBHE OCHOBHOIO 06MIEro 00pa3oBaHHs, TaK U
Ha ypOBHE Cpe/IHEro 00mero 00pasoBanus, IPH ONPE/ICICHHH COAEPIKATENLHOM XapaKTePHCTHKHA
nenedl M3y4eHWs MpeJMeTa HanpaBiCHHEM IIEPBOCTENCHHONW 3HAYMMOCTH TPAJUIMOHHO
npu3HaéTcs  (OpMHpOBaHME OCHOB XHMHYECKOH HAyKd Kak OONACTH  COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTHYCCKOH JACATENLHOCTH Y€JI0BEKA M KK OJHOTO B3 KOMIIOHEHTOB MHPOBO
KynbTypbl. C METOJMYECKOH TOUKH 3pEHMs TaKOH IOAXOA K ONPEIETEHHIO Ielel H3ydeHus
Ipe/IMETa SBJISETCS BIIOJIHE OIPAaBIaHHBIM.

CornacHO NaHHOH TOYKe 3pEHHS TVIABHBIMH LEJSAMHM M3Y4€HHMs IpeaMera «XuMHS» Ha
6a3oBom yposHe (10 —11 ki1.) sBasroTCS:

(opMupoBaHHE CHCTEMBI XUMHUYECKMX 3HAHUM KaK BaKHEHIIEH COCTAaBISIOMEH eCTeCTBEHHO-
HAy4YHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXaT KIIOYeBbIe MOHATHSA, (yHIaMEHTaTbHBIE
3aKOHBI ¥ TCOPUU XHUMHH, OCBOCHHE 53bIKAa HAYKH, YCBOCHHE ¥ TOHUMAHUE CYIHOCTH JOCTYITHBIX
0600meHni MHPOBO33PEHYECKOrO XapakTepa, O3HAKOMJICHHE C HMCTOPHEH WX DasBHTHS ©
CTaHOBJICHUS;

(GopmupoBanue M pa3BUTHE NpPEICTABIEHHM O HAYYHBIX METOJAX IIO3HAHHS BEIIECTB M
XHUMUYECKUX PEaKIHUi, HEOOXOAUMBIX i MPHOOPETEHHS YMEHWH OPHEHTHPOBATHCS B MHPE
BEIECTB U XUMUYECKHX SBJICHHM, HIMEIOIIMX MECTO B IPUPOJIE, B MPAKTHYECKON ¥ ITOBCEIHEBHOM
MKHU3HU;

Pa3BUTHE YMEHHH M CIIOCOOOB JEATEILHOCTH, CBSI3AHHBIX ¢ HAOJIOJCHHEM U OOBICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOIEHHEM IPaBUIT GE30ITacHOr0 0OpAIEH s ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxarenbHas XapakTepUCTHKA Lelell W 3a1a4 M3yu4eHHs mpeMeTa B
HporpamMme 1o XHMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMH IIPHOPHTETAMH B
cucreMe cpenero obiero obpasoBanus. CerojHs B MpenoiaBaHuH XUMUH B GOJIBINEH CTeneHn
OTHAETCs NPEeNOYTCHHE NPAKTHIECKOH KOMIOHEHTE CONEpIKAHHsI 00yUeH s, OPHEHTHPOBAHHON
Ha TIOATOTOBKY BBIMYCKHHKA 00II€00pa3oBaTeIbHON OpraHM3alud, BIAACIOMIEro He HaGOpOM
3HaHWH, a (YHKIMOHAIBHOH IPAMOTHOCTBIO, TO €CTh CIOCO0AMH H YMEHHSMH AKTHBHOIO
HOJIy4CHHUS 3HAHUM ¥ IPUMEHEHUS UX B PEabHOM )KU3HHU JUIS PEIIEHHs IPAKTHYECKHX 3a/1au.

B cBsizm ¢ atEM IIpy  HU3YUYCHHHU IIpeaMeTa «XUMHUD JOMUHHUDPYIOIICE 3HAYCHUE
npn06peTa10T TaKHe ICJIM ¥ 3aJa44, KaK:

ajanranus 06yqa10mnxcsi K yCJIOBUSIM JIMHAMHWYHO Pa3BUBAOLICIOCS MHpa, (I)OpMPIpOBaHI/Ie
HHTCJUICKTYaJIbHO pa313moi‘1 JIMYHOCTH, TOTOBOM K caM006pa3013aHmo, COTPYAHHUYCCTBY,
CaMOCTOATEIIBHOMY MNPUHATHIO T'PaMOTHBIX pemeHm‘i B KOHKPETHBIX JXHU3HCHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM,

(opmupoBanre y o0O0ydaromMXcs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMITETEHIHIL),
MMEIOIIHX YHUBEPCAIBHOE 3HAYEHUE [UISl PA3/IMYHbIX BHIOB NESTENHHOCTH: PEIEHHs mpobieM,
MOUCKA, aHammM3a W 00paboTKM MHMOPMAIMH, HEOOXOAUMBIX JUIi NPHOOPETEHHS OIBITA
ACATENBHOCTH, KOTOpasi 3aHMMAET BAXKHOE MECTO B IMO3HAHMM XMMHH, a TaKXKe JUIS OIECHKH C
TIO3HIUH SKOJIOTHYECKOH Ge30MacHOCTH XapakTepa BIIUSHUS BELIECTB U XMMUYECKHX MPOIECCOB
Ha OPraHu3M YeJI0BeKa M IPUPOJHYIO Cpey;

Pa3sBHUTHE MO3HABATEJILHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX H TBOPYECKUX CIOCOOHOCTEH
00y4Yaromumxcs: CIOCOOHOCTH CaMOCTOSITENIBHO IPUOOPETaTh HOBHIE 3HAHUS 10 XHMHH B
COOTBETCTBHH C XKH3HEHHBIMH MOTPEOHOCTAMH, MCIIOJIB30BaTh COBPEMEHHBIE HH(POPMALIHOHHBIE
TEXHOJIOTHH JUTS [IOMCKA U aHa/u3a y4eOHOH U Hay4HO-TIOMY/ISIPHON HH()OPMALH XUMHUYECKOTO
COZIEpIKAHMUS,



(GopMupOBaHKE U pa3BUTHE Y 00yUYaIOIHUXCS aCCOIUATHBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HaOIOIaTEeNIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbie OCOOCHHO HEOOXOIWMEI, B
YaCTHOCTH, [IPY IUIAHUPOBAHUHU ¥ IIPOBEICHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y 00y4daromuxcs yoexIEHHOCTU B TYMAHUCTHYECKOM HAIPABIIEHHOCTH XUMHUH,
e¢ BaXKHOH poNM B PEIICHUM INIOOATHHBIX NPOOJEM pPalMOHAIBHOTO MPUPOIOIOIHE30BAHMS,
IONIOJTHEHUSI YHEPreTHYECKUX PECYpPCOB U COXPAHEHHs MPHPOJHOTO PABHOBECHS, OCO3HAHHS
HE0OX0MMOCTH OEPEKHOI0 OTHOIIEHHMS K IPUPOJIE M CBOEMY 30POBBIO, a TAKKE MPHOOPETEHHS!
OIIBITA MCIIOJIL30BAHUS MOTYYCHHBIX 3HAHUHN UL IPUHSATHS TPAMOTHBIX PEIICHHN B CHTyalUsiX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

B yue6noM muane cpexHero obmero obpa3oBaHus npeamMer «XuMHS» 0a30BOro ypoBHs
BXOJIUT B COCTaB MpeaAMETHON 00acTH « ECTECTBEHHO-HAYYHBIE TTPEAMETHIY.

OO61uee uKca0 4acoB, OTBEAEHHBIX Ul U3Y4YEHHs] XMMHUH, HA 0a30BOM YPOBHE CpEIHErO
obmero obpazoBanus, coctapiser 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hezienmo), B 11 kiacce
— 34 gaca (1 yac B HeJIeJIO).

COJEPKAHHUE
10 KJIACC

OPTAHMYECKAS XUMUS
Teopernueckue 0CHOBBI OPraHAYECKOi XUMHUH

Ilpenmer opraHmdeckoid XMMHUH: €€ BO3HHKHOBEHHE, pa3BHTHE U 3HAYCHHE
B IOJIyY€HHH HOBBIX BEIIECTB M MATEPHAIOB. TE€OpHS CTPOESHHUS OPraHUHMECKHX COECIUHEHHH A.
M. BytnepoBa, €€ ocHOBHBIe monoXeHHUS. CTpYKTypHBIE (DOpPMYJIBI OpPraHHYECKHX BEINECTB.
I'omonorus,, u3oMepus. XuMHUYECKass CBA3b B OPraHMYECKUX COCJHHEHHUAX — OJUHAPHEIE U
KpaTHBIE CBSI3H.

IIpencraBnenue o kiaccuduKauy opraHuueckux BemecTs. HoMeHKIaTypa opraHudecKux
COCIMHECHUH (CHCTeMaTH4YeCKas ) U TPHBHAJIbHBIC Ha3BaHUs BaXKHEUIIHX IIPEACTaBUTEIEH KJIacCOB
OpraHUYeCKHUX BEIIECTB.

SKCHCQHMBHTaJIBHBIe METOAbI U3YUCHHUSA BCINCCTB WM HX H@BQ&_IILCHH?I: O3HAKOMIJICHHE C
06pa3naMH OpPraHuvYeCKUX BCIICCTB U MaT€pHajlaMHd Ha UX OCHOBE, MOACIIHPOBAHHUE MOJICKYJI

OpPraHHYeCKHX BELIeCTB, HAONIOJeHHE M OIMCAHHE JIEMOHCTPALMOHHBIX OMNBITOB IIO
NPEeBPAICHUIO OPraHUYeCKHX BEIIECTB IIPH HarpeBaHHUH (IUIaBlieHHE, OOYTIIHBAaHHE H TOPEHHE).

YraeBoaopoasi

AnKaHBI: COCTaB ¥ CTPOCHHE, rOMOJNOTHYeckuil psn. MeraH W 3TaH — mpocreiime
IpeICTaBUTEIH AJIKAHOB: (PU3HNUECKHe M XUMHUYECKHE CBOMCTBA (peaKkiuy 3aMEICHHs U TOPEHHS),
HaXO0XJICHHE B IIPHPOJIE, TIOJIyYEeHHE B IPUMEHCHHUE.

AJIKeHBI: COCTaB ¥ CTPOEHHE, FOMOJIOTHYECKUM psll. DTHIIEH U NPONIIEH — MpocTeiimme
[PE/ICTABUTENN AJIKEHOB: (HM3MYECKHE M XHMHYECKHE CBOMCTBa (peakiud THAPHPOBAHHS,
raJIOTeHUPOBAHMS, TUAPATALIMH, OKHCIICHUS ¥ NIOJIMMEPH3AIIHH ), IOJIyYCHHE H IIPHMEHEHHE.

Anxanuensl: Oyramuen-1,3 u mermnOyramuen-1,3: cTpoeHHe, BaXKHEHIIME XHMHYECKHE
cBolicTBa (peakuus noymmepusanun). [loryueHue cuaTeTHYECKOTO KayuyyKa H PE3HHEI.



ANKHHBI: COCTaB H 0COOEHHOCTH CTPOCHHUSA, TI'OMOJIOTHYECKHM pana. Aunerunen -
HpOCTCﬁIHHf:I NPENCTABUTENIb AJIKUHOB: COCTaB, CTPOCHUE, (bnanecxne A XHMHYECKHUE CBOMCTBA
(peaKumI TUAPHPOBaHUSA, TAJIOTCHUPOBAHUS, raaparanuu, I‘OpCHHSI), TNIOTY4YCHHUEC U IIPUMEHEHUE.

Apenbl. BeH3on: cocras, CTpoeHMe, (DM3HUYECKHE W XHMHYECKHE CBOMCTBA (peaxmuu
TaJIOTCHUPOBAHNS ¥ HUTPOBAHMSA), IOJYYCHHE M TpuMeHenue. Tonyon: cocmas, cmpoenue,
Qusudeckue u xumuyeckue ceoiicmea (peakyuu 2an02eHUpoOBanus u HUMpo6anus), noayyenue u
npumenenue. TOKCHIHOCT ~ apeHOB. ['eHeTHueckas CBA3b  MEXIY YTJIEBOIOPOJIAMH,
NPUHAJIEXKANMMH K Pa3IiYHbIM KJIaccaM.

IIpuponnsie ucrounnky yrneBonopoaoB. IIpHpoaHbIi ra3 u NOIYTHBIE He(TSHBIE ra3sl.
Hedrb u e€ npoucxoxnaenne. Cioco6bl mepepaboTku He()TH: meperoHKa, KPEKMHT (TEPMHUYECKHIA,
KaTaluTHYeCKuH), mupomus. IlpomykTel mepepaGotku  HeptH, ux NPUMCHEHHE B
MPOMBIILICHHOCTH H B OBITY. KaMeHHBIH yroiib B IPOAyKTHI €ro mepepaGoTKy.

BKCIICQI/IMCHTB.HLHHC METOJIbI M3YYCHHUS BEHIECTB M HUX H@BQQLI_],GHHI‘;II O3HAKOMIJICHUE C

oOpasnamu miacTMace, KaydykoB H Pe3HHbI, Koyutexiun «Hedts» u «YTromb», MOENMPOBaHHE

MOJIEKYJI YIJICBOIOPOAOB H TaJIOrCHONPOU3BOAHBIX, IIPOBELACHUE IIPaKTUYECKOM Q&GOTBI:
MOTyYCHHE STUICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnpie 3anaun.

BbrduClieHHsT 1O ypaBHEHHIO XHMHYECKOH peaKiuu (Maccel, 00BEMa, KonMuecTBa
HMCXOJTHOTO BEIIECTBA WM IPOJYKTa PEAKIIHH 110 H3BECTHBIM Macce, 00BEMY, KOIHYECTBY OXHOTO
M3 HCXO/HBIX BELIECTB HIIH IPOIYKTOB PEaKIHH).

Kucnoponconepxcamne OpPraHuvecKue CoeAMHEeHHU s

Ilpenenbubie oHOATOMHBIE CIHpTHL MeTaHON M STAHON: CTpOeHHE, busndeckue u
XMMHYECKHE CBOMCTBA (PEAKIMH C AKTHBHBIMH METa/UIAMH, TaJOreHOBOJOPONAMH, ropeHwue),
npuMeHeHHe. Bonopoankie cBa3M MeXIy MOJEKyiaMu CIHPTOB. [leficTBHE METaHOIA M HTAHONA
Ha OpraHU3M YeJIOBEKa.

MHoOroaroMHbIe COIHPTEL OTHJIEHINMKOND M TIHIEPHH: CTpoeHHEe, (HU3UYECKHE U
XHMHYECKHE CBOHCTBA (B3aHMO/CHCTBHE CO IENOYHBIMH METaJlIaMH, Ka4eCTBEHHAs PeaKiys Ha
MHOroaToMHbIe CcnupThi). JleiicTBHe Ha opraHm3M uenoBeka. IIpuMeneHue TJIMIEPUHA H
STHJICHTJIMKOJIS.

DeHoII: CTPOCHHE MOJIEKYJIbI, PU3NIECKHE H XHMHIECKHE CBOHCTBA. TOKCHIHOCTS ¢eHomna.
Ilpumenenue denona.

ANbIeruas ¥ kemowvi. QOpMaNbIETH], aUETANbIErHA: CTPOCHHE, ¢busnueckue u
XHMUYECKHE CBOMCTBA (peaKkiMd OKHCICHHS ¥ BOCCTAHOBIICHHS, KAYECTBEHHBIC peaxmum),
IIOJIyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE Npe/e/bHbIE KApGOHOBBIE KHUCIIOTHL MypaBbuHasi B yKCycHass KHCIIOTHI:
CTpoeHHe, pu3nIeCcKHe ¥ XUMHYECKUE CBOMCTBA (CBOMCTBA, 0bIIMe /s Kiiacca KHCJIOT, peaKIus
srepuuKanmm), NONyd4eHHE ¥ IPUMEHCHHE. CreapuHOBasi W OJICMHOBas KHCJIOTH Kak
IIPEJCTABUTEIM BHICIIMX KapOOHOBBIX KHCIOT. MbLIa KaK COJIM BBICIINX KapOOHOBEIX KHCJIOT, UX
MOIOIIIEE JEHCTBHE.



Cnoxusle 3(UpHI KaK NPOM3BOIHBIE KapOOHOBBIX KHCIIOT. ['MAPONHN3 CIOXHBIX 3()HPOB.
Kupsr. I'naponus xupos. [Ipumenenue xupoB. buonoruyeckas poib JKHPOB.

VrieBojsl: cocTas, KiacCH(UKAIM YIIIeBOJAOB (MOHO-, IM- U ToJMcaxapuibi). I moko3a —
NpOCTEHIINiT MOHOCaxapui: OCOOEHHOCTH CTPOCHHS MOJIEKYJbI, (QU3UYECKHE M XMMHYECKHE
cBoiicTBa (B3aumozeicTre ¢ ruapokcunioM Meau(1l), okucnenne aMMuavYHBIM PaCTBOPOM OKCHIA
cepebpa(l), BoccTaHOBIIeHHE, OpOYKEHHME TIIOKO3bI), HAXOXJAECHHE B IPUPOJE, NPHUMEHEHHE,
6uonoruyeckas poib. PorocunTe3. PpykTo3a Kak H30Mep INIFOKO3HI.

Kpaxman u nemmonosa kak npupoaHbie nouMmepbl. CTpoeHHe KpaxMalia M IEJLUIIOJIO3bL.
du3nvecKre ¥ XAMUYECKHE CBOMCTBA Kpaxmaiia (THAPOJIN3, KaUeCTBEeHHAs PEakius ¢ HOAOM).

BKCHCQI/IMCHT&HBHHC MCTOJZIbI HM3VYCHHSA BCLICCTB W HX IIQCBQ@eHHI‘;IZ IIPOBCACHHUC,
HaOMOICHHE M OIHMCAHUE ACMOHCTPAIIMOHHBIX OIIBITOB: TOPEHHUE CIIMPTOB, Ka4YCCTBCHHBIC

peaKknuy OJHOATOMHBIX CHUPTOB (OKHCIEHHe 3TaHona okcuaoMm wmenu(ll)), MHOroatoMHBIX
cnupToB (B3amMojeiicTBue mmnepuHa ¢ ruapokcunoM Meau(Il)), ampaerunoB (okucieHHE
aMMHa4YHBIM pacTBopoM okcuza cepebpa(l) u runpoxcunom menu(Il), B3aumMoeiicTBre Kkpaxmaia
C MOZIOM), IPOBEICHUE MPAKTHIECKOH paboTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnpie 3a1a4u.

BbiukclieHHss 1O YpaBHEHHMIO XHMHUYECKOM peakmuu (Maccel, 00BEMa, KOJIMYECTBA
HCXOHOT'O BEIIECTBA HJIH MPOIyKTa PeaKIluy 10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OXHOTO
U3 HCXOAHBIX BEIIECTB WIH MPOAYKTOB PEAKIIHH).

A30Tc011epxcanme OPra’HuveCKue COCAUHCHHUA.

AMHHOKHCIIOTHI Kak aM(OTEpHBIE OpraHidYeckue coequHenus. Ou3ndecKue U XUMHIECKHE
CBOMCTBA aMHHOKHCJIOT (Ha NpUMEpe IJIMIUHA). BHOoJIorHyecKkoe 3HAYECHHWE AMHHOKHCIIOT.
IMenTuasr.

Benku kak mpupoiHBIE BHICOKOMOJEKYJSPHBIE COeAMHEHHs. [lepBHYHas, BTOpHYHAs H
TpeTH4YHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa O€JIKOB: THIPOJM3, JeHATypaius,
Ka4yeCTBEHHBIE PeaKIUy Ha OENIKH.

OKCIIepUMEHTAIbHBIE METOJbl M3YYCHHS BEUIECTB M WX IpPEBpallleHHil: HaOmoneHHe U
ONHCAaHHWE JEMOHCTPALMOHHBEIX OIBITOB: JEHATypalus OEJIKOB NpPH HAarpeBaHWH, LBETHHIE
peaxiyu GeNKoB.

BBICOKOMOJleKleﬂprle COCTHHECHH A

OCHOBHEBIE TIOHATHS XWMHH BBICOKOMOJEKYJISAPHBIX COEJMHEHM: MOHOMEp, MOJMMED,
CTPYKTYpHOE 3BE€HO, CTENEeHb IOJIMMEPH3ALUK, CPelHsis MOJeKyispHas Macca. OCHOBHBIE
METOMBI CHHTE3a BBICOKOMOJIEKY/IIPHBIX COCAUHEHUI — TIOJIMMEPHU3ALAS U TIOJTAKOH ICHCAIIHSL.

OKCIIepUMEHTAJILHBIE METO/Ibl M3YYCHUS BEUIECTB M MX NPEBPAlICHUI: 03HAKOMIICHHE C
oOpa3iamMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC, KaydyKOB.

MeXnpeIMETHBIE CBA3H.




Peanmm3anus MeXIpeAMETHBIX CBSA3€H NPH M3Y4YEHHHM OpraHudyeckod xumuu B 10 Kiacce
OCYIIECTBIISIETCS. Yepe3 HCMONb30BaHWE KaK OOMIMX eCTeCTBEHHO-HAYYHBIX IOHSATHH, TaKk H
MIOHSATHH, ABJIAIOIIMXCS CHCTEMHBIMH JUIsl OTAEJIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO6mme ecTeCTBEHHO-HAay4YHBIE IIOHATHA: SBJICHHE, HAy4HBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHHTEe3, KiacCHPUKays, NEPHOJUIHOCTh, HAOMIOJNECHHE, H3MEPEHHE,
OKCIIEPUMEHT, MOJICITHPOBAHHE.

@usuka: MaTepus, SHEPTUs, Macca, aToM, dIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUM YPOBEHB,
BEIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, (PU3HIECKHe BETHIMHEI U €IMHUIB] HX
HU3MEPEHHUSL.

buonorus: knerka, opraHusMm, Oumocdepa, o6MeH BemecTB B opraHusme, (HOTOCHHTES,
OHOJIOrHYECKH aKTHBHBIC BemecTBa (OeKy, yriieBOIbI, XKHPHI, PepMEHTEI).

I'eorpadusi: MUHEpaIbL, TOPHBIE OPOIBL, IOJIE3HEIE HCKONIAEMbIE, TOILIMBO, PECYPCHL.

TexHoNMOrHUA: NUIIEBHIE IPOAYKTBI, OCHOBBI PAllHOHAJIBHOI'O ITUTAHUSI, MOIOIIIUE CPEJICTBA,
JICKaApCTBCHHBIC 1 KOCMETHYCCKHUEC NIperiapaTbl, MAaTCpUalibl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBIIAS 1 HEOPTAHUYECKAS XUMMsI
Teopernveckue 0CHOBBI XHMHH

Xumudeckuii dyeMeHT. AToM. JSlapo aroma, H30TONBL JJEeKTpoHHAs 0060JI04YKa.
OHepreTHYecKre ypoBHH, OQYPOBHH. ATOMHBIE OpOMTaiH, S-, p-, d- anemeHTE. OcoGeHHOCTH
pacnpesieNieHus 3JEKTPOHOB 10 OpOHTAIsAM B aTOMax JJIEMEHTOB IEPBHIX YETHIPEX MEPHOMIOB.
OneKkTpoHHAas KOH(QUTypalys aTOMOB.

Ilepuommueckuit 3akon u Ilepmonudeckas cucreMa XHMHYECKHX 3JIeMEHTOB [,
. MenpeneeBa. Cps3b NepHOAMYECKOro 3akoHa H IlepHoAMYECKON CHCTEMBI XMMHYECKHX
snemenToB JI. Y. MenneneeBa ¢ COBPeMEHHON TeOpHel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHMS CBOMCTB XUMHYECKUX JIEMEHTOB H 00pa3yeMBbIX HMH NPOCTHIX M CIIOXKHBIX BEIIECTB
IO TpyNIaM M IeproAaM. 3Ha4eHHe MEPHOIUIECKOT0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenne BemecTBa. XuMHuYeckas CBA3b. BHIBI XMMHYECKOW CBA3M (KOBaJE€HTHAs
HENOJIsIpHasl U MOJsIpHas, MOHHAs, MeTajuiMdeckas). Mexanusmbl oOpa3oBaHusi KOBaJIEHTHOM
XUMHYECKON CBsA3H (OOMEHHBIM M JOHOPHO-aKUENTOPHBIH). Bomopoanas cBsa3b. BajeHTHOCTD.
OnexTpooTpunaTenbHOCTh. CTeneHb okucneHus. VIOHsI: KATHOHBI ¥ AHHOHBI.

BemecTBa MOJIEKYJIIDHOrO M HEMOJEKYJISPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPHUCTAUIMYECKHX PpEIIETOK. 3aBHCHMOCTh CBOWMCTBA BEIIECTB OT THIA
KPHCTAJLINYECKON PEIIETKH.

Ilonarue o nucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMJIHEIE pacTBOPBL. Maccosasi HoJis
BEIECTBa B PacTBOPE.

Knaccuduxanus Heopranuueckux coeuHenuit. HoMeHknarypa HeopraHu4ecKux BEIECTB.
I'enerryeckas CBA3b HEOPraHUYECKUX BEIECTB, IPUHAICKAINUX K Pa3IMYHBIM KJIaCCaM.



Xumuueckas peakuusa. Kiaccupukamus XUMHYECKHX peakuuii B HEOPraHW4ecKoW M
OpraHHYeCKOM XMMHH. 3aKOH COXPAHEHHs MacChl BEIECTB, 3aKOH COXPAHEHHS W IPEBpalleHHs
9HEPTUH NPH XUMHYECKUX PEaKIUIX.

CKOpOCTh peaknuy, €€ 3aBHCHMOCTh OT pa3iu4HbIX (akTopoB. OOpaTHMble pEeaKilUH.
Xumuueckoe paBHOBecue. DaxkTophl, BIMSIOMME HAa COCTOSHME XMMHYECKOTO PaBHOBECHS.
ITpunnun Jle [larense.

OnexTponutuyeckas aucconuanus. CuibHble U cnabbie 3nekTpoiauThl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KHCJIast, HEHTpaabHasd, MIETOYHAs.

OKHCIHTETHHO-BOCCTAHOBUTEILHEIE peaKknuu.

3KCII€QHMCHT3JIBHI:IC METOAblI HU3YYCHHUS BCIICCTB H HX umnggeHHﬁ: JAEMOHCTpaL U
TabHIy «Hepnozmqecxax cCuCTeéMa XUMHYCCKHUX DJJICMCHTOB II n. Menpeneesay, HU3YUCHHC

MOJIeNIEHKPUCTAIUTHYECKUX PEIIETOK, HAO IO ICHUEH OIUCAHUE JNEMOHCTPALHOHHBIX "
Ma0OpaTOpHBEIX ONBITOB (pa3jioXKeHHE NEPOKCHIA BOJOPOJAa B IPHUCYTCTBHH KaTalu3aTopa,
oIpeJeNicHHe Cpelbl pacTBOPOB BELIECTB ¢ MOMOINBIO YHHBEPCAJIBHOIO MHAMKATOPA, PEaKIUH
HOHHOTO OOMeHa), NMpOBeIeHHE IpPaKTHYeCKoH paboThl «BnusHue pa3nuyHbIX (pakTOpoB Ha
CKOPOCTh XMMHYECKO! peaKkiumy.

PacuéTrHBIe 3a1a4M.

Pacuérs1 no YpaBHECHUAM XUMHUYECCKHX peaxunﬁ, B TOM YHCJIC TCPMOXUMHYICCKHUE pacqé"rbl,
pacqé'rm C HUCIIOJIB30BAHUEM ITOHATHSA «MacCoBas N0Jis BEIICCTBAY.

Heoprannueckas xumus

Hemeramnsl. [Tonoxenue HemeraioB B Ilepuoanyeckoit cucreMe XMMHYECKUX AJIEMEHTOB
J. U. MenneneeBa © 0COOCHHOCTH CTPOEHHs aToMoB. DHU3HUYECKHE CBOWCTBA HEMETAUIOB.
AJLIOTpOIIHS HEMETAJLUIOB (Ha IPHMEpe KUCIIOPoaa, cepbl, pocdopa u yriepoaa).

XuMHYECKHE CBOMCTBA BaXKHEWINMX HEMETAJUIOB (TaJloreHoB, cCephl, a3ota, (ocdopa,
yrJIepoJa ¥ KpeMHHS) ¥ UX COeMHEHMH (OKCHIOB, KHCIOPOJACOAEPKAIMMUX KUCIIOT, BOAOPOIHBIX
COEIMHEHHI).

IIpumeHeHure BaKHEHITMX HEMETAIIOB H MX COCAMHEHHIA.

Mertamnsl. ITonoxenune MetayuioB B [lepuoanyeckoit cucreMe XUMHYECKUX 3jieMeHTOB [l
W. MenneneeBa. OcoOGEHHOCTH CTPOEHHS NIEKTPOHHBIX 000J04YeK aTOMOB MerawioB. O6mue
¢usuveckue cBoiicTBa MeTautoB. CIUIaBbl METAJUIOB. ODJEKTPOXHMHYECKUH pAA HanpsHKEHUH
METAJLJIOB.

XHUMHYECKHE CBOMCTBA BOXHEWINUX METAUIOB (HATpHii, KalMi, KaJbIHHi, MarHui,
ATIOMUHUH, IHHK, XPOM, JKEeJIe30, Me/ib) U UX COCIMHEHUH.

O61mue crocoOb! mosryueHus: MeTauioB. IIpuMeHeHre MeTa/UIOB B OBITY U TEXHUKE.

BKCHCQI/IMCHT&TIBHBIC MCTOJAbI HM3Y4YCHHSA BCLHICCTB MW HX HQGBQ@CHKIVIZ H3Y4YCHHUE
KOJUTeKIuu «MeTtautbl 1 CILIaBbI», 06pa3n03 HEMECTAJIJIOB, PCIICHUE SKCIICPHUMCHTAJIBHBIX 3a1a4,

HaOOAEHHEe M OIMCaHHE JEMOHCTPAIITMOHHBIX H na6opaTopme OIIBITOB (BBaHMOIIeﬁCTBPIC



THAPOKCH/IA AIFOMUHHS C PACTBOPAMH KHUCIIOT M INEJI0Ye, KaYeCTBEHHbIE PEaKI[MK HA KATHOHBI
METAJLJIOB).

PacuérHbie 3a1a9n.

Pacuérhl Maccel BemecTBa WM 00bEMa ra3oB 0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
AWM 00BbEMY OZTHOTO M3 YUaCTBYIOIIMX B PEaKI[MH BEIIECTB, pacy&Thl Macchl (00bEMa, KOIMIeCTBa
BEIIEeCTBa) MPOYKTOB PEAKIIMH, €CIIH OJJHO U3 BEIIECTB MMEET IPHMECH.

XuMHSA H XKH3Hb

Poins xuMum B o6ecriedeHUN SKOIOTHIECKOM, YHEPreTHYECKOU | IMHIIEeBOM 6e301macHoCTH,
pa3BUTHH MeUIMHBL [IoHATHE 0 HAyYHBIX METO/IaX NO3HAHMS BEIIECTB U XUMHYECKHX PeaKIlui.

ITpencraBnenus 06 0OIUX HAYYHBIX PHHIMIIAX IIPOMBIILICHHOTO ITOJTyYEeHHUs BaXHEHIIUX
BEIECTB.

YenoBek B MHpe BEHIECTB H MAaTEPHAIOB: Ba)KHEWINHWE CTPOHMTENIbHBIE MAaTEPHAIIbI,
KOHCTPYKI[HOHHBIE MaTepHalbl, KPAaCKH, CTEKIO, KepaMHKa, MaTepHalbl Uil JJIEKTPOHUKH,
HaHOMAaTepHalbl, OPraHu4IeCKHe ¥ MUHEpaJIbHbIE YI0OpeHHUSI.

XuMHusL M 3[0pOBbE YENIOBEKA: IIPaBHJIAa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENapaTosB,
IpaBuia 0e301macHoro HMCIIONB30BaHUSA [pernaparoB OBITOBOM XUMHAH
B MIOBCEJIHEBHOM KM3HH.

MexnpeIMeTHBIE CBI3H.

Peanmu3anus MeXXnpeIMETHBIX CBA3€H NIPH H3y4YeHUH 001eil ¥ HeopraHuaeckoi xumuu B 11
KJIacce OCYLIECTBIISETCS Yepe3 MCIOIb30BaHue Kak OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, Tak
U TIOHATHH, SBISAIONIMXCS CHCTEMHBIMH JUISl OTJEJBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O
IUKJIA.

O6mue ecTeCTBEHHO-HAaYYHbIE MOHATHS: HayYHbIN (paKT, rHNOTe3a, 3aK0H, TEOPHUs, AHAJIN3,

CHHTE3, maccmbnxaum, NEPUHOAUYIHOCTD, Ha6monenne, SKCIICPUMECHT, MOICIUPOBAHUEC,
HU3MEPECHHUE, SABJICHUC.

®u3mKa: MaTepus, SHEprus, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, H3OTOIL,
PanMoaKTHBHOCTH, MOJIEKYJIa, SHEPIreTUIECKHil YPOBEHb, BEHIECTBO, TENO, 00BEM, arperaTHoe

COCTOSAHHEC BCIIICCTBA, (I)PBI‘I‘ICCKI/IC BCJIMYHMHBI U €AWHHUIIBI HX U3MEPECHUS, CKOPOCTb.

Buonorus: Kkierka, OpraHu3M, 9KOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTEI,
BHTaMHHBI, OOMEH BEIIECTB B OpraHU3Me.

l"eorpa(l)ml: MHHEPAJIbL, TOPHBIC IIOPOJBI, ITOJIE3HBIC HCKOIIAEMBIC, TOILIIMBO, PECYPCHI.

TexHONOrHA: XUMUYECKast IPOMBINIUICHHOCTH, METAJLUTYPI'Usl, IPOU3BOJACTBO CTPOUTECIIBHBIX

MarepuajioB, CEJIBCKOXO03SIUCTBEHHOE IIPOU3BOACTBO, IMUIeBas IIPOMBINIJICHHOCTD,
Q)apMaueBanecxaﬂ IIPOMBIIIIICHHOCTD, IIPOMU3BOJACTBO KOCMETHYCCKHUX npenaparos,
IIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHualioB, SJICKTPOHHAA IIPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



IUDIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHA IIPOTPAMMBI 110 XUMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA30OBAHW S

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranapnuBaer TpeOOBaHHS K pe3yibTaTaM OCBOECHHS OOYYaIOIMMHCS
[pOrpamMM cpejiHero obmero obpa3opaHusi (JIMYHOCTHBIM, METANPEIMETHBIM H IMPEJIMETHBIM).
Hayuyno-meTou4eckoii OCHOBOM Ui pa3pabOTKU IUTAHHPYEMBIX PE3YJILTaTOB OCBOECHHUS
IIPOrpamMM CpeiHero obmero oOpa3oBaHus SIBISETCS CHCTEMHO-IESITEIBHOCTHBIN MOIXOI.

B coorBercTBHH C CHCTEMHO-JACATCIIBHOCTHBIM IIOAXOJIOM B CTPYKTYypE JIMYHOCTHBIX

pe3yJIbTaToOB OCBOEHHS NpeIMeTa « XUMHsI» Ha YPOBHE CPEIHEro 001ero 00pa3oBanus BbIICICHBI
CJIEAYIOIIHE COCTABJISIOIIHNE:

0CO3HAHUE O0YYAIOUUMHUCS POCCHHCKON TIpakKJaHCKOM HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIbHOCTH U CAMOOIIPE/IEIICHHUIO;

HaJIM4YKUC MOTHUBAIIUHU K o6yqumo;

1leJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHMH JIMYHOCTH HA OCHOBE KIIKOYEBBIX
LEHHOCTEH U HCTOPUYECKUX TpaJUIHi 6a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEH JIEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, IPHUCYIIUMH [EJIOCTHONH CHCTEME XHMHYECKOTO
oOpa3oBaHus;

HaJIM4YKUEC IPaBOCO3HAHHUS 9KOJIOTUYECKOU KYyJbTypbl H CIOCOOHOCTH CTaBUTh e M
CTPOUTH KHU3HCHHBIC ITJIAHBI.

JInaHOCTHBIE pe3ylibTaTbl OCBOCHUS IIPEAMETA «XUMHSL» JOCTUTAIOTCS B CIUHCTBC y‘IC6HOI71
1 BOCIHUTATEIBLHOU JEATEILHOCTH B COOTBETCTBHH C F'YMaHHUCTHUYCCKUMH, COLUOKYJIBTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH M HJICaJIaMH pOCCHﬁCKOI’O TpaXIaHCKOT'o OﬁmeCTBa,
MPUHATBEIMA B obrmecTBe HOpMaMHu W IpaBUJIaMHW TMOBEICHMS, CHOCOﬁCTBYIOU.IHMIfI nmponeccam
CaMOIIO3HaHus1, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUS JINYHOCTH o6yqa10mnxcs1.

JIngHOCTHBIE pe3yjibTaTbl OCBOCHUA IPEAMETA «X MU OTpaXaroT Cd)OpMHpOBaHHOCTIJ
OIbITa MO3HABATEIBLHOM U HpElI(TPI‘ICCKOI’I JACATCIIBHOCTH 06yanOIIlIfIXCSI I10 peati3aluy IMPUHATBIX
B 06IIIeCTBC LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakIancKoro BOCHHTAHHUS:

0CO3HaHUs 00YYAIOUIMMUCS CBOMX KOHCTHTYIIHOHHBIX NPaB W OOSI3aHHOCTEM, YBAXKEHUS K
3aKOHY W IPaBOIOPSIIKY;

NpeAcTaBJICHUS O COLUAJIBHBIX HOPMax W MIpaBHJIaX MENKJIHYHOCTHBIX OTHONICHUH B
KOJUUICKTHUBEC,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTH IIPH CO3JaHUU y‘IC6HBIX IIPOCKTOB,
PEIICHU A y‘ICGHHX 1 TTO3HABATCIIbHBIX 3a/1a4, BBIITOJIHCHUH XUMHUYCCKUX DKCIICPUMEHTOB,



CMOCOOHOCTH NOHUMATH U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTBI IPYTHX
IIPU aHAJIW3€ Pa3IMYHbIX BUJIOB Y4eOHOH J€SATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIHTAHMA:

IIEHHOCTHOTO OTHOINEHHMS K MCTOPUYECKOMY U HAYYHOMY HACIEIHIO OTEYEeCTBECHHOM
XUMHUH;

yBaXK€HHsI K IPOIECCY TBOPYECTBA B OOJNACTH TEOPUH W TPAKTHYUECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KEHHS HAYKH €CTh pe3yJibTarl JUIUTEIbHBIX HAOIIONEHUH,
KPOTIOT/IMBBIX YKCIIEPUMEHTAIBHBIX TIOUCKOB, OCTOSHHOTO TPY/Ia YYEHBIX U MIPAKTHKOB;

HHTCpECA MW I1IO3HABATCJIIBHBIX MOTHBOB B IIOJIYUYCHHH HW TIOCICAYIOINEM aHaJIM3€
PIHQ)OpMaIII/II’I O MEPEIOBBIX JOCTHIXCHUAX COBpeMeHHOﬁ OTEYECTBEHHOU XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHSA:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBE/ICHUS;

CIOCOOHOCTH  OLICHMBaTh CUTyallUd, CBS3aHHBIE C XHMHYECKHMH  SBJICHHUSIMH,
¥ NPUHMMATh OCO3HAHHBIC PEIICHHUS, OPHEHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI H

ICHHOCTH,

FOTOBHOCTH OLICHUBATh CBOE IIOBEJCHUE U IMOCTYIIKH CBOHUX TOBapI/IH.Ieﬁ C TO3uLMi
HPABCTBCHHBIX U NIPABOBBIX HOPM U OCO3HAHHUEC MOCIEACTBUM dTHX MMOCTYIIKOB;

4) popmupoBaHus KyJabTYpPbI 3I0POBbS:

MMOHUMAHUS I1[EHHOCTEH 3J0pOBOTO H Oe3omacHoro o6pa3a JKHU3HH, H606X0}II/IMOCTPI
OTBETCTBCHHOT'O OTHOIICHHUS K COﬁCTBeHHOMy q)HBH‘leCKOMy U IICUXUYECCKOMY 310POBEBIO;

cobimonenust npaBui Oe3onmacHOro oOpalleHHsi C BEHIECTBAMH B OBITY, MOBCEIHEBHOM
KM3HH U B TPYJOBO# IEATEIILHOCTH;

IMMOHUMaHUsA NE€HHOCTH MpaBHJI HHIAUBHAYAJIBHOI'O MW KOJUJICKTHBHOI'O 0e30macHoro
IIOBEACHHSA B CUTyallUsAX, YIPOXKaAXOMIUX 3I0POBbIO H XXU3HHU JIIOIEH

OCO3HAHMS TOCJIEACTBUH W HENPUATHS BPEAHBIX NPHBBIYEK (YMOTPEOJIEHUS AJIKOTOJIS,
HapKOTUKOB, KypEHHs);

5) TpyA0BOro BOCHIHTAHHA:

KOMMyHHKaTPIBHOﬁ KOMIICTCHTHOCTH B y‘{CGHO-HCCHeI[OBaTeHbCKOﬁ JACATCIIBHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOp‘lCCKOﬁ U IPpYyrux BHJAAX NCATCIIBHOCTH,

YCTaHOBKM Ha aKTUBHOE Yy4YaCTHE€ B pCIICHUM MPAKTHYECKHUX 3a/a4 COILHAIbHOM
HaIpPaBJICHHOCTH (B paMKaX CBOETro Kjacca, IIKOJIbI);

HHTEpECA K NMPAKTHYCCKOMY H3YYCHHIO IIpO(i)CCCHI’I pas3ji4yHoro poaa, B TOM 4YHUCIIC Ha
OCHOBEC IMTPUMEHEHHS NPEAMETHBIX 3HAHUU 110 XUMHUH;

yBa)KE€HHS K TPY/Y, JIOJAM TPy/Ja U pe3yiibTaraM TPYIOBOM NeSTeTbHOCTH;



FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHMBHIyalIbHON TpaeKTopuu 00pasoBaunusi, Gy mymeit
npodeccuy U peanu3aiuy cOOCTBEHHBIX KU3HEHHbIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHocOOHOCTEH K XUMHUH, HHTEPECOB B MOTPeOHOCTEH 001IEeCTBa;

6) YKOJIOrHYECKOro BOCIIHTAHMSA:

5KOJIOTHYECKH 1E€/1€CO00Pa3HOr0 OTHONIEHHMS K MPHPOJIE, KaK HCTOYHUKY CYLIECTBOBAHMS
JKM3HH Ha 3emiie;

MOHUMAaHUs TJI00ATBEHOIO XapakTepa 3KOJIOrHYCCKUX IIpO6HCM, BJIUAAHHUS D9KOHOMHYECKHUX
IIponEeCCOB HA COCTOSAHHUE HpHpOIIHOf;I U COLIMAJIbHOM CpeabI;

OCO3HaHUS HEOOXOIUMOCTH HCIOJIb30BaHUS JOCTHIKECHUH XHMHUHU JIJIsS peuieHusA BOIIPOCOB
PpantiOHAIBHOT'O IMIPHUPOIOIIOIB30BAHMS,

aKTHBHOTO HENPUATHS NEUCTBUH, NMPHHOCAIMX BpeJ OKpYXKalolled NpUpOJHOM cpene,
YMEHHsI POTHO3MPOBATH HEOIArONPUATHBIE PKOJOTMYECKHE TOCIEICTBHUS MPEANPUHUMAEMBIX
JIECTBUI U NPENOTBpAINaTh UX;

HAJIMYMsl Pa3sBUTOTO SKOJOTMYECKOTO MBbILIUICHUS, SKOJOTHYECKOH KyJIbTYpHI, OINBITA
NEATEIbHOCTH ~ JKOJOTHYECKOH HAmpaBJI€HHOCTH, YMEHHs pYKOBOJACTBOBATHCS HMMH B
TI03HABATENILHON, KOMMYHUKATHBHON M COLMAIBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
IIPOTUBOCTOSATH HJICOJIOTHH XeMO(hoOuw;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

C(hOPMHUPOBAHHOCTH ~ MHPOBO33PEHHS, COOTBETCTBYIOIIEIO0 COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKU M OOIIECTBEHHOU PAKTHKH;

MOHUMAaHWs CHeNUM(UKM XHMMHH KaK HayKd, OCO3HaHMS €€ poiii B (OPMHUPOBAHMU
PAIMOHAILHOTO HAYyYHOT'O MBIIIJIEHHS], CO3/JaHUH LIEJIOCTHOTO NPECTABICHHUsS 00 OKPYKAIOIEM
MHpE KaKk O €IMHCTBE NPHUPOJIbI M YEIOBEKAa, B MO3HAHWUH IPHPOIHBIX 3aKOHOMEPHOCTEH M
peIeHHH TPoOIIEM COXPAHEHUS TIPHUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOH 3HAYMMOCTH XMMHH JJISi COBPEMEHHOM NMBHIIM3AIMU: B €8
T'YMAQHUCTHYECKON HANPABICHHOCTH M Ba)XXHOH POJIM B CO3JaHWHM HOBOW 0assl MaTepHabHOM
KYJIbTYPBI, PEIIEHUH TJI00AIBHBIX MPOOJEM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOH,
SHEPreTUYECKOM, THMINEBOM M OSKOJOTMYECKOH O€301acHOCTH, B Ppa3BUTHH MEIUIMHEIL,
obecrieyeHnH yCIOBHH YCIIEIIHOTO TPY/a U HKOJIOTHYECKH KOM(DOPTHOM )KU3HM KAXKIOTO UIeHA
oO1ecTna;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: TIOHHMaHMs CYIIHOCTH METOJOB IO3HAHMS,
HCIIOJIL3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BATh MOJIyYaeMble 3HAHUS JUIS
aHayM3a U OOBSCHEHHS SIBJICHUH OKPYKAIOIEro MHpa W IPOMCXOASIIUX B HEM HM3MEHEHHIA,
YMEHHS JielaTh 0O0OCHOBAaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAYUYHBIX (JAKTOB ¥ MMEIOIIUXCS JAHHBIX
C LIEJIBIO MOIYYEHHUS IOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HMCITOIB30BATh XUMHYECKUE 3HAHUS JJIs1 pCIICHUS npoﬁneM
B pCaAJIbHBIX JXU3HCHHBIX CUTYyal[UgX,

HHTEPECA K ITIO3HAHUIO U HUCCIIEI0BATENbCKOM JIeATETLHOCTH;



FOTOBHOCTH M CHOCOOHOCTH K HEIpPEpBIBHOMY OOpa30BaHUIO W CaMOOOpAa30BAHHUIO, K
aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHHH 10 XHMHH B COOTBETCTBHHM C JKM3HEHHBIMH
HOTPeOHOCTAMH;

HHTEepeca K 0COOCHHOCTSM Tpy/ia B pa3M4YHbIX chepax nmpodecCHOHATBHOM NeITEBHOCTH.

MeTanpeaMeTHbIE pe3yJbTATHI:

MeranpeamMeTnpie pe3yabTaThl OCBOCHUSI ydeOHOro mnpeaMera «XWMHsS» Ha YpPOBHE
cpenHero obmero 06pa3oBaHus BKIIOYAIOT:

3HaYMMble I (POPMHPOBAHHMS MHPOBO33PEHUS! OOYHAIONIMXCS MEXAUCIUIUTHHAPHEIE
(MexnpesIMETHBIE) OOIIeHayYHBIE IIOHATHS, OTPAYKAIOIHE HETOCTHOCTh HAYYHOU KapTHHBI MHEpPa
U crenu(UKy METOOB MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusl, BEIECTBO,
SHEPIHs, SBJIECHHE, NPOLECC, CUCTEMa, HAay4HbIH (DaKT, MPHHIMII, THIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TeOpus, UCCle0BaHKe, HAOMOICHUE, H3MEPEHHUE, IKCIICPUMEHT | JIPYTHE);

yHHBepcallbHble  ydeOHble  JEWCTBHA  (IIO3HABaTENbHBIE,  KOMMYHHUKATHBHEIE,
peryiatuBHble), obecneuyuBaiomue (opmMHpoBaHHE (DYHKIHOHATBHOW TIPaMOTHOCTH |
COLUAIBHOM KOMIIETEHIMH 00YJatOLHXCs;

CIOCOOHOCTE  OOyYalOIMXCS ~ MCIOJIB30BaTh  OCBOCHHBIE  MEXIUCHHUILIHHAPHBIE,
MHPOBO33DCHYECKHE 3HAHHS M YHUBEpCaJbHbIe YyueOHBIC IEHCTBHS B TO3HABATEILHOW M

COILMAIIBHOM MpPaKTUKE.

MeTaHpCIIMeTHBIe pe3yJIbTaTbl OTPAXKAKOT OBJIAACHHUE YHHUBECPCAIIbHBIMU yqeﬁnbmn
TNO3HAaBaTCJIbHBIMHA, KOMMYHUKATHUBHBIMHU U PETYJIITUBHBIMHA JICHCTBUSIMU.

OBiagenne yHuBepCcaIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMH AeHCTBHAMH:
1) 6azoBble JIOrHYeCKHE JeHCTBHS:

CaMOoCTOSATENbHO (POpMYIMpPOBaTH M AKTyaJH3HpPOBaTH IPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBarTh;

OonpeleiaTh LEJId NCATCIIBHOCTH, 3a/iaBas IapaMeTpbl U KPUTCPpUM HX JOCTHIXKCHHS,
COOTHOCHUTB PE3YJIbTATHI JCATCIIBHOCTHU C ITOCTABJICHHBIMHU LICIISIMHU,

HCIIOJIL30BaTh IIpU OCBOCHHHU 3HAHUM HpHéMBI JIOTUYCCKOro MBIIIJICHUSA — BBIICISITH
XapaKTCpPHBIC IIPU3HAKH MOHATAH © YCTaHaBJIMBaTb HMX B3aUMOCBs3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUEC IMMOHATHS JJIA 00BSICHEHHS OTIEITbHBIX q)aKTOB U SIBJICHUH;

BI>I6PIpaTI> OCHOBaHHUS U KPUTEPUU JJIs1 Knaccmbm(aunn BCHICCTB U XUMHYCCKHX peaxum‘i;

ycTaHnaBJIMBaTh NPUIAHHO-CJICICTBCHHBIC CBA3U MEXKAY U3Y4YaCMbIMU SABJICHUAMH,

CTPOHUTD JIOTHYCCKUEC PACCYIKICHUSA (HHHYKTHBHLIG, JACAYKTHUBHBIC, 110 aHanomn), BBISABJIATH

3aKOHOMECPHOCTH W NPOTHBOPECHUNHSA B paCCMAaTPUBACMBIX SIBJICHHUAX, q)OpMyJII/IPOBaTB BBIBOIbI ¥
3aKJIIOYCHUA,



IIPAMEHATH B MPOLECCE TIO3HAHMS, UCHIONb3YeMbIC B XMMHH CHMBOJHYCCKHE (3HAKOBBIE)
MOJIEJTH, TIPe0OPa30OBEIBATH MO/IETIBHBIE MPE/ICTABICHHS — XHMHUESCKUH 3HAK (CHMBOJT) DJIEMEHTAa,
xuMuueckas (opMysia, YpaBHEHHE XHMHYECKOM peakiud — TIpH pelICHHH y4eOHBIX
1103HABATEIHHBIX Y TPAKTUYECKUX 33124, IPUMEHATH Ha3BaHHBIC MOJIEIIbHbIC [IPE/ICTAB/ICHAA LI
BBISIBJICHHS XAPAKTEPHBIX PU3HAKOB H3y4aeMbIX BEIIECTB M XUMHYECKUX PEAKIUH.

2) 6a30BbIe HCCIE0BATEILCKHE ACHCTBHM:
BJIaJIeTh OCHOBAMH METOJIOB HAYYHOI'O MIO3HAHUS BEIECTB M XUMUICCKHX peaKIuii;

dopMyIMpoBaTh LENH M 3ajaud HCCIeJOBAHHMA, MWCIONIB30BATE TOCTABJICHHBIC U
CAMOCTOATENBHO CHOPMYTHPOBAHHbBIE BOMPOCH! B Ka4eCTBE HHCTPYMEHTA MO3HAHMS M OCHOBBI
jutst (HOPMHPOBAHHUS THIIOTE3bI IO POBEPKE NPABUIILHOCTH BHICKA3BIBACMBIX CYXICHUH;

BIIAJIETh HABBIKAMH CAMOCTOSTENBHOIO IUIAHMPOBAHUS M MPOBEACHHS yICHHICCKHX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATL YMEHMS HAOI0/aTh 3a XOJIOM IpOoIecca, CaMOCTOSATEIBHO
IPOrHO3UPOBATL €r0 Pe3yNbTaT, dopmynupoBath 0000IIEHHs M BBIBOJI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEOBAHMS, COCTABIIAT 060CHOBaHHBIN OTYET O MPOJEIaHHOM
pabore;

npn06peTaTb OIIBIT yqunquKoﬁ HCCHC}IOBaTeIIbCKOﬁ %4 HpOCKTHOf;I NeATCIIbHOCTH,
IIPOSABJIATH CIIOCOOHOCTHh W TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOHCKY METOJ0B pPCIICHUS
MMPAaKTAYCCKUX 3a/1a4, MPUMEHCHUIO Pa3JIMYHbIX METO0B IMO3HAHUA.

3) paGora ¢ nHpopManmeii:

OpHEHTHpOBAThCS B PAasiMYHBIX HMCTOYHMKAX HH(pOpMAaluu (Hay4HO-TIOTYJIIpHAs
JIMTepaTypa XHMHYECKOTO —COJNEPAHHS, CIPABOUHbIC TOCOOHS, PECYpPChl Wurepuerta),
AHAIM3MPOBATH HH(YOPMALIKIO PA3THIHBIX BUAOB K (OPM NPEICTABICHNS, KPUTHIECKH OLCHABATH
eé JI0CTOBEPHOCTD M HEITPOTUBOPEYHUBOCTD;

GOpMyMpOBATH 3AIPOCHl M TPUMEHATH Pa3iMYHBIE METOABI IPH MOMCKE H orbope
uH(pOpPMAIAH, HEOGXOMMOH JUTsl BHITIOTHEHHs yeOHBIX 3a/1a4 ONPe/IENICHHOro THIIa,

npno6peTaT1> OIIBIT HCIIOJIE30BaHUS HH(t)OpMaIII/IOHHO-KOMM}’HHKaTI/IBHI:IX TEXHOJIOTUN H
pa3IM4YHbIX ITOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO BHIOMPATh ONTUMAIBHYIO (pOpMy MpeaCTaBICHHS uHdopManuu (CXEMBI,
rpadyuKH, MarpaMmBl, TabJTHITbL, PUCYHKH H JPYTHE);

MCIOTB30BaTh HAYYHBI A3BIK B KadecTBE CpeJCTBA INpU pabote ¢ XHUMAYECKOH
vHpOpMaIHeli: TPUMEHATh MEKIpeaMeTHbIe ((usuyeckne u MaTeMaTHYecKue) 3HAaKU H
CUMBOJIBI, GOpMyIIbI, a06peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BATh M IPEe0OPa30BHIBATH 3HAKOBO-CHMBOIMYECKHE CPE/ICTBA HATTISIHOCTH.

OBJaieHAe YHHBEPCAILHLIMH KOMMYHUKATHBHBIMH AeHCTBHAMA:
3a7aBaTh  BONIPOCHI 110  CyMIECTBY  OOCy)IaemMoW — TeMbl B XOAe  Janora

W/Mnu JUCKYCCHH, BBICKA3bIBaTb HJICH, d)OpMy.III/IpOBaTb CBOM IIPEJUIONKECHUSA OTHOCHTCIBHO
BBITIOJTHCHHUS HpeJlHO)I(eHHOﬁ 3a1a4u;



BBICTYIIATh C Npe3eHTal|eil Pe3y/IbTaToB MO3HABATENLHON IESTEIBHOCTH, IMOJTYYeHHBIX
CAMOCTOSTEIbHO WM COBMECTHO CO CBEPCTHHKAaMH IIPM  BBIIOJHEHHH XHUMHYECKOTO
SKCIIEPHMEHTa, MPAKTHYECKOW pPaboThI 1O HCCIIEIOBAHUIO CBOWCTB H3Y4aeMBIX BEIIECTB,
peanu3anum y4ueOHOTO IIpoeKTa u (dhopmyIHpOBaTh BBIBOJIBI
110 pe3y/IbTaTaM IPOBEIEHHBIX UCCIIE0BAHHH Iy TEM COTIACOBAHMS O3ULMHA B XOZIE 00CYKICHHS
1 00MeHa MHEHHSIMH.

OBaanenne YHHBEPCAJbHBIMH PeryiiTHBHBIMH JelcTBHAMM:

CaMOCTOSITENILHO TUIAHUPOBATH U OCYIUECTBISTH CBOKO IO3HABATENIBHYIO JEATEIBHOCTD,
ompenensis eé NeMM U 3a1a4y, KOHTPOJIMPOBATh M 1O MepPe HEOOXOAMMOCTH KOPPEKTHPOBATh
Tpe/UTaracMblii ITOPUTM JIEHCTBHH IIPH BBHINOJHEHMH YYeOHBIX M HCCIIeOBATEILCKUX 3ajad,
BBIOHpaTh Haubosee >PPEKTUBHBIA CIIOCO0 UX PEmeHHs ¢ yIETOM MOJyYeHHs: HOBBIX 3HAHHI O
BEIIECTBAX U XUMHUYECKUX PEAKIHIX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH JIEATENLHOCTH Ha OCHOBE CaMOAHaIN3a H CAMOOIICHKH.
NPEJMETHBIE PE3YJIbTATHI
10 KJIACC

IIpeMeTHBIE PE3yJIbTATHI OCBOCHUS Kypca «OpraHuveckasi XUMHsD) OTPakaroT:

c(hOPMHUPOBAHHOCTB IPE/CTABICHHI 0 XUMHYECKOH COCTABJISIONMIEH €CTECTBEHHO-HAYIHON
KapTUHBI MMpA, POJIA XUMHH B TIO3HAHHHU SBICHUH NPUPOABL, B HOPMHUPOBAHMH MBILILICHHS U
KYJABTYphl JHYHOCTH, €& (YHKIHMOHANBHOH TI'PaMOTHOCTH, HEOOXOJUMOW Ui peIICHHsS
NPaKTHUECKUX 3a1a4 ¥ OKOJIOTHYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3/I0POBBIO H
MIPUPOJIHOM cpelie;

BIAJIEHUE CHCTEMOM XMMHMYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroiue
HOHATHS (XMMHYECKHH DJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJia, BAJICHTHOCTD,
31EKTPOOTPHIIATELHOCTh, XMUMHUYECKas CBs3b, CTPyKTypHas Qopmyna (passépHyTas Hu
COKpaméHHasi), MOJib, MOJSIDHAsE Macca, MOJSPHBIA  O0BEM, YIJICPOJHBIA  CKEleT,
GyHKIEOHANBHAS TPYIIA, PaJuKal, M30MEpHs, M30MEpBI, I'OMOJIOIHYECKHH psJ, TOMOJIOIH,
YIJIEBOIOPO/IbI, KMCIOPOZ M a30TCOJEpIKAIME COEAUHEHHUs], MOHOMED, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSJHHEHUS); TEOPHH U 3aKOHBI (TEOPHUS CTPOCHHSI OPraHHYSCKUX
BemecTB A. M. BymiepoBa, 3aKOH COXPaHEHHS MaccChl BEINECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH $3bIK XMMHM, MHPOBO33DEHUECKHE 3HAHMs, JIeXKallue B OCHOBE NMOHUMAaHUS
IPUYUHHOCTH ¥ CHCTEMHOCTH XHMHYECKHX SIBJICHHH, (PAKTOIOrMYECKHE CBE/ICHUS O CBOMCTBAX,
COCTaBe, MOJyUYEHHH 1 6E€30IIaCHOM MCIIOJIb30BaHAH BAXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY
¥ IPAKTUYECKOHN JIEATETBHOCTH YENIOBEKA,

c)OpMHPOBAHHOCTH YMEHHl BBISIBIATh XapaKTePHbIE MPU3HAKA MOHSATUH, yCTaHABIMBATh
HX B3aHMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIHAE TIOHSATHS IPH ONMCAHUHU COCTAaBa, CTPOCHHUS U
IpeBpaIleHIi OPraHuYEeCKUX COEIMHEHMMT;

c)OPMHUPOBAHHOCTh YMEHHH HCIIOIb30BaTh XUMHYECKYIO CHMBOJIMKY JJIsi COCTaBJICHHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOM) POPMYII OPraHMIECKHX BEIIECTB
¥ ypaBHEHUH XUMHYECKHX PEaKI|i, H3roTaBIMBaTh MOJEIH MOJIEKYJl OPraHUYeCKHX BEIIECTB
JUIsl MILTFOCTPAIIAK MX XUMHYECKOTO M IIPOCTPAHCTBEHHOTO CTPOCHHS;



c()OPMHUPOBAHHOCTH YMEHHH YCTaHABIMBATH HPHHAUIEHOCTh U3YYEHHBIX OPraHHYECKUX
BELIECTB 10 HMX COCTABy M CTPOCHHIO K OIpPEAENEHHOMY KIacCy/Tpynne COeIMHEHHH
(yrIeBofOpO/bl, KHCIOPOZ M a30TCOJAEPXKAIIME  COCIMHEHHs, BBICOKOMOJICKYIISIPHBIC
COeJIMHEHHs), aBaTh MM HasBaHus 10 cuctemaruueckoil Homenknarype (IUPAC), a Taxke
NPUBOJIUTL TPUBUAIBHBIC HA3BAHUS OTIENbHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOIMIICH,
aIeTHJICH, JTHJICHIJIMKONb, [IHIEepuH, (eHon, (opMmanbIerui, auneraabIeru], MypaBbHHAs
KHCJIOTA, YKCYCHAs KHCJIOTa, OJISMHOBAsi KHCIIOTa, CTeapHHOBAs KHCIIOTa, III0K03a, GpyKTOo3a,
KpaxMaJl, eJUTI0I03a, TIIUIKH);

chOPMHUPOBAHHOCTH YMEHHsS ONpPEENATh BHIbI XMMHYECKOH CBSI3H B OPraHMYeCKUX
coeMHeHusX (OJMHAPHBIE U KPATHBIE);

Cd)OpMHpOBaHHOCTB YMEHHUSI NPUMEHATH IIOJIOKECHHUS TEOPUHM CTPOCHHS OPraHnvdCCKHUX
BemecTB A. M. BYTJICPOBa JUIS 0OBSICHEHHS 3aBHCHMOCTH CBOMCTB BEHIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAHCHUS MacChl BEIIECTB;

c()OpPMHPOBAHHOCT, YMEHHIl XapaKTepH3OBaTh COCTaB, CTPOEHHE, (QusMuecKue u
XUMHYECKHE CBOWCTBA THIIMUHBIX MPEICTABUTENICH Pa3IuYHBIX KJIACCOB OPraHMYECKUX BEIICCTB
(MeTaH, 5TaH, STHWJIEH, MpOIAICH, aueTHIeH, Oyramuen-1,3, metunOyramuen-1,3, 0OeH301I1,
METAHOJI, TAHOJI, ITHJICHIIIMKO/b, TIIHIEPUH, (EeHON, aneTaabJerull, MypaBbHHas U YKCyCHas
KHCJIOTBI, TJIOKO3a, Kpaxmaj, [eJ/UII0JIo3a, aMHHOYKCYCHas KHCJIOTa), HILIIOCTPUPOBAThH
TeHETHYECKYIO CBSI3b MEXy HHMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMHMYECKUX PEaKIHi ¢
KCIIOJIb30BAHHEM CTPYKTYPHBIX (hOpMyII;

cOpMHUPOBAHHOCTH YMEHHUS XapaKTepH30BaTh HCTOYHHMKH YITIEBOAOPOIHOIO ChIPbsI
(HeTh, MPUPOIHBIA a3, Yrojib), CIOcoObl MX MepepabOTKH M IPAKTHYCCKOE MPUMCHCHHE
IIPOAYKTOB NepepabOTKH;

c()OPMHPOBAHHOCTH YMEHHH IIPOBOJMTH BHIYUCIICHUS IO XHMHYECKHM YPaBHEHHSM
(Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEIECTBA WK IIPOJIYKTa PEaKIuy 110 H3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO u3 MCXOJTHBIX BEINECTB
WM TIPOJYKTOB PEAKIUH);

c(hOpMHEPOBAHHOCTh YMEHHH BJIAJIETh CUCTEMOM 3HAHMH 00 OCHOBHBIX METOJAX HAYYHOTO
TO3HAHWSA, HCIOJIb3yEMBIX B XWHMHH [P M3YYEHHHM BEIIECTB ¥ XHMHYECKAX SIBJICHHUM
(Habmonenne, W3MEpPEHHe, OKCIEPHMEHT, MOJIEIMPOBAHKE), HCIOJIB30BATh CHCTEMHbIC
XMMHYECKHE 3HAHUS JUIS IPUHATHS PEIICHHH B KOHKPETHBIX )KU3HEHHBIX CUTYaIHsIX, CBA3AHHBIX
C BEIIECTBAMU M MX IIPUMEHEHHUEM;

chOpMHUPOBAHHOCTH YMEHHI COONIONATH MPaBUIa MOJIL30BAHMS XUMHUYECKOH MOCYI0U M
nabopaTopHbIM 060PYI0BaHHEM, a TAKIKe TpaBHiIa OOPAIECHHUS ¢ BEIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMH T10 BBITIOJIHEHHUIO TA00PAaTOPHBIX XUMHUYECKHX OIBITOB;

c()OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XHUMHYECKUH OIKCICPUMEHT
(mpeBpaieHusi OPraHMYeCKUX BEIIECTB IPH HArPEBAaHMH, TOJYYEHHE JDTUIICHA W U3YYCHHE €ro
CBOMCTB, KAYECTBEHHBIE PEAKI[MH OPraHUIECKHX BELIECTB, A€HATYpalHs OEIKOB IIPU HArPEBaHKH,
IIBETHBIE PeaKIuK GEIKOB) B COOTBETCTBHH C ITPABHJIAMH TEXHUKH O€30MIaCHOCTH IPH 00paIIeHHH
C BEIIeCTBaMHM W JIa0OpaTOpHbIM O0OPYJOBAaHHMEM, IPEICTABIATH PE3YNbTaThl XUMHYECKOTO
SKCIIepHMEHTa B (JOpME 3aliCH ypaBHEHHH COOTBETCTBYIOIIMX PEaKinuil ¥ (HOpMyIHpOBATH
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB,



c)OPMUPOBAHHOCTh yYMEHHMH KPHTHUECKH AHAIM3UPOBATh XMMHYECKYIO HHQOpPMAIHIO,
MOJTy4aeMyIo W3 PasHbIX HCTOYHHKOB (CpecTBa MaccoBoii nHdopmanmu, Mureprer u JPYTHX);

c(OpPMHUPOBAHHOCTh yYMEHHi COOMIOAaTh IPaBHIIA  SKOJOTUYIECKH 1enecoo0pasHoro
MOBeicHUsT B OBITY M TPYIOBOW JEATENBHOCTH B LEJNSAX COXPAHEHHS CBOETO 3710pOBbS U
OKpYKAIOIel MPUPOIHON CPelIbl, OCO3HABATH ONACHOCTH BO3JCHCTBUS HA XHBBIE OPraHH3MEI
ONpe/IeIEHHBIX OPraHWYECKUX BellecTB, MOHMMas cmpica mokasatens IIJIK, moscuars Ha
npEMepax crocoObl yMEHbIICHHS H NPEOTBPALIEHHS UX BPEIHOTO BO3NEHCTBUS HA OPraHA3M
4eJI0BeKa;

JUIA 06yanOIIII/IXC$[ C OrpaHHYCHHBIMH BO3MOXKHOCTSIMU 30pOBbs: YMECHHUE NPUMCHSATH
3HaHus 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUA BEUICCTB Y XMMUYECKHX SIBIICHUMN;

JUTS CIIETTBIX ¥ CIAGOBHISIIMX 00yJarOMKXCs: yMEHHE HCTIONB30BaTh PeIbe(hHO-TOUCUHYIO
cucteMy o6o3Hadennii JI. Bpaiins Uit 3amuc XuMUYECKUX HopMyIL.

11 KJIACC
[IpeaMeTHBIE Pe3yJIbTATH OCBOCHHS Kypca «O0uasi 1 HeOpraHM4eCKas XUMHUsD) OTPaXKaioT:

c(hOPMHPOBAHHOCTH TIPECTABJICHHH: O XUMHYECKOH COCTABJISIOIIEH €CTECTBEHHO-HAYYHOM
KApTUHBI MHUpA, POJIA XMMHHU B TO3HAHWHU SIBICHUH TPHPOJIBI, B (hOpMHPOBAHUM MBIIUICHUS H
KYJIbTyphl JIAYHOCTH, €& (YHKIMOHAIBHOH TI'PaMOTHOCTH, HEOOXOUMOM Ul  pEIICHHUs
IIPaKTHYECKHX 3aJad H DKOJNOTHYECKH OOOCHOBAHHOTO OTHOLICHHsS K CBOEMY 3J0POBBIO H
MPUPOTHON cpene;

BIAJICHHE CHCTEMOM XHMMYECKHX 3HAHHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroIiue
TIOHSTHS (XHMHYECKHH 2IEMEHT, aTOM, H30TOII, S-, P-, d- DJIEKTPOHHbIC OPOHTAH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSPHBIA OOBEM, BAJICHTHOCTH, 3JIEKTPOOTPUIATENHHOCTh, CTENCHb
OKHCJICHHS, XUMHYecKas CBi3b (KOBAIEHTHAs, WOHHAs, MeTa/UIM4ecKas, BOXOPOJHAs),
KPUCTAIMYECKass —peméTka, THIBI ~ XMMHYECKHX — PeaKiuid, pacTBOp,  OJICKTPOIHTEL,
HEJIeKTPOJIUTHI, BJIEKTPOIMTHYECKAs JMCCOUUAIHS], OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOH PEaKiii, XMMHIECKOE PABHOBECHE); TEOPHH H 3aKOHBI (TEOPHSI IEKTPOIHTHIECKOU
arcconuanyy, nepuoauueckuit 3akon J{. M. Menzeneesa, 3aKOH COXPaHEHHsI MacChl BEIIECTB,
3aKOH COXPAHEHHs ¥ TPEBPAICHHS YHEPIHH NPH XHMHYECKHX PEaKiHsX), 3aKOHOMEPHOCTH,
CHMBOJIMUYECKHH S3BIK XMMHM, MHPOBO33PEHUYECKHE 3HAHMS, JIOKAIIUE B OCHOBE NOHHMAHHS
IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX SBJCHHUH, (PAKTONOrHYeCKHe CBE/ICHUS O CBOHCTBAX,
coCTaBe, MONYYEHHH W Ge30IaCHOM HCHOb30BaHMU BAKHEHIINX HEOPraHWYECKUX BEUIECTB B
OBITY ¥ IPAKTHYECKON JIEATEILHOCTH YEIOBEKa;

c)OpPMHPOBAHHOCTH YMEHHIi BBIBIATH XapaKTEPHbIC NPU3HAKH MOHATHH, yCTAHABIUBATH
HX B3aMMOCBSI3b, WCIIOJIB30BATh COOTBETCTBYIOIIME IMOHSTHS IPH ONUCAHMH HEOPraHMYECKUX
BEIIECTB ¥ UX NPEBPAICHUH;

c(OPMHUPOBAHHOCTH YMEHHH HCIOJIB30BaTh XMMUYECKYIO CHMBOJMKY [UIs COCTaBIICHHA
GOpMyN BEIIECTB M YpaBHEHHH XMMHYECKMX PEaKIHi, CHCTEMATHYECKYIO HOMCHKIATYDPY
(TUPAC) u TpuUBHAIbHbIE Ha3BaHWs OT/CNBHBIX HEOPraHHYECKHX BCIIECTB (yrapusbiii ras,
YIJIEKHCIbI Ta3, aMMHaK, TaliéHas W3BECThb, Heram€Has H3BECTb, NUTHEBAs COZAA, MHUPHT M

ApyTHE);

C(bOpMPIpOBaHHOCTb YMCHI/Iﬁ onpeAeisITh BAJICHTHOCTD M CTCIICHD OKUCJICHUSI XUMHUYCCKUX
JJIEMEHTOB B COCIUHEHUIX PA3JIMYHOTIO COCTaBa, BUJI XUMHYECKON CBS3H (KOBaJIeHTHaﬂ, HOHHAas,



MeTAJUTHYECKas, BOJOPO/IHAS) B COCJUHEHHMSX, THI KPHCTALUIAYECKOH PEMIETKH KOHKPETHOTO
BelecTBa (aTOMHas, MOJIEKYJS[pHAs, MOHHAs, METAUIMYECKas), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COENMHEHHI;

c(hOpPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh PUHAUISKHOCTh HEOPraHUIECKUX BEIICCTB
110 WX COCTABY K OIPEIETEHHOMY KJaccy/TpyIie coeIMHeHuH (IIPOCThIe BEMECTBA — METAJLIBI U
HeMeTaJlIbl, OKCH/IbI, OCHOBAHHS, KACIOTHI, aM(OTEPHBIE THIPOKCH/IBL, COIH);

c(OPMHPOBAHHOCTH ~ YMEHHH  PacKpbiBaTh CMBICI — EPHOJMYECKOTO  3aKOHA .
. MenzienieeBa ©W  JEMOHCTPHpOBATH €r0  CHCTEMATHU3MPYIOMIYIO, OOBSCHHUTEIBHYIO H
HPOTHOCTHYECKYIO QyHKIMY;

c(hOPMHPOBAHHOCTH ~ YMEHHMH  XapakTepu3oBaTh — JJIEKTPOHHOE — CTPOCHWE — aTOMOB
XEMHYECKHX 2eMeHTOB 1—4 mepuonoB [1eproiMyeckoil CHCTEeMBI XMMHYECKUX 2JeMEHTOB [I.
Y. MeHsieeeBa, MCHONB3Ysl TOHATHS «S-, P-, d-dNEKTPOHHBIE OpOMTAINY, «IHEPTETHIECKHE
YPOBHMY», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHsS CBOMCTB XMMHYECKHX OJIEMCHTOB H HX

COeJIMHEHHUH 1O Tepronam M rpyrnnaM Ileproanyeckoil CHCTEeMBl XHMUYECKHUX 3JIEMEHTOB i 8
U. Menjeneesa;

c)OpPMHPOBAHHOCT YMEHHIT XapaKTepH30BaTh (ONHUCHIBATE) OONIME XHMUIECKUE CBOMCTBA
HEOPraHMYECKHX BEINEeCTB PA3IMYHBIX KIACCOB, MOJATBEPHKIATh CYIIECTBOBAHHC TeHeTUYECKON
CBS3M MEX/y HEOPraHMYECKHMH BEIIECTBAMH C TOMOIUIBIO YPaBHEHHH COOTBETCTBYIOLIMX
XMUMHUYECKUX PEaKIHid;

c(hOPMHPOBAHHOCTL YMEHHS KIACCHPUIMPOBATE XMMUYECKHE PEAKIMH 10 pPasinIHbIM
npusHaKaM (YMCIy W COCTaBy pEardpylolyx BEMIECTB, TEIIOBOMY addexty peakuuu,
H3MEHEHHIO CTeTeHell OKHUCIIeH S IEMEHTOB, 0GpPaTUMOCTH PEaKIlHy, YJaCTHIO KaTaau3aropa);

¢(hOPMHUPOBAHHOCTH YMEHHI COCTABJIATh yPABHEHUS KUK Pa3IMHbIX THIIOB, OJHbIC K
COKpAIIEHHEIE yPABHEHMS Peakiuili MOHHOTO OOMeHa, YUMThIBas yCJIOBHSl, TIPH KOTOPBIX STH
peaxiMy UAYyT 0 KOHIA,

c(OPMHPOBAHHOCTH YMEHHH NPOBOJUTH PEAKIMH, IOATBEPKIAIOMIAE Ka4eCTBEHHBIN
COCTAB PAa3IMYHBIX HEOPraHWYECKHX BEIIECTB, pPACHO3HABATH OMNBITHHIM TMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHMYECKHX BEINECTB;

C(I)OpMYIpOBaHHOCTI: yMeHI/Iﬁ pacKpbiBaTb CYHIHOCTb OKUCITUTEIBHO-BOCCTAHOBUTE/IBHBIX
pealcunﬁ OCPEACTBOM COCTABJICHUS JICKTPOHHOT'O OayaHca ATUX peaxunﬁ;

c(hOpPMHUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKON peakiuu OT
pasIMuHBIX (AKTOPOB; XapaKTep CMEIICHHS XUMHYECKOTO PaBHOBECHsS B 3aBHCHMOCTH OT
sHemHero Bo3aeicteus (mpunnun Jle [atense);

c(OpPMHEPOBAHHOCTD YMEHHH XapaKTepu30BaTh XUMHIECKHE MIPOLIECCHL, JIEHKAIIHE B OCHOBE
IPOMBILILIEHHOTO ITOJNYYEHHs CEPHOM KHCIOTHI, aMMMaka, a Takxke cOpMHPOBAHHOCTh
npeacTapieHnii 06 OOIMX HAYYHBIX MPUHIHUIAX H SKOJOTHYICCKHUX npobiemMax XMMHYECKOTO
IIPOU3BOICTBA;

ccbopmnponannocm YMCHI/Ii;I NPOBOJUTL BBIYUCIICHUS C HCIIOJIb30BAHUEM TIOHATHS
«MaccoBasi J0Jid BeliecTBa B PacTBOPE?, 00BEMHBIX OTHOIICHHWH TIa30B npu XAMHUYCCKHX
peaxknusax, MacChl BEIICCTBA UITH 00BEMAa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MK



00BEMY OIHOTO M3 YYaCTBYIOIIUX B PEAKI[MM BEUIECTB, TEIUIOBOTO 3()(hekTa peakiuy Ha OCHOBE
3aKOHOB COXPAaHEHHSI MACCHI BEIECTB, IPEBPALICHUS H COXPAHEHHS SHEPTUH;

copMUpOBAaHHOCTE yMEHHH COOMIONATH MpaBHJIA MOJIB30BAHUS XUMHYECKON MOCYI0H |
nabopaTopHBIM 000PYIOBaHHEM, a TAKXKe MPaBUiIa OOPaIIEHHS ¢ BEIIECTBAMU B COOTBETCTBUH C
HUHCTPYKIMSMH 110 BBINOJIHEHHIO Ta0OPAaTOPHBIX XUMHYECKHUX OIBITOB;

copMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIIOJHATH XUMHYECKHH 3KCIEPUMEHT
(pa3noxeHHe TEPOKCHIA BOAOPOAA B MPUCYTCTBHM KaTallM3aTopa, OIpPEIEeHUE Cpejibl
PacTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAIFHOIO HH/MKATOPA, BIUSHUE PA3IMIHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW peakiiy, peaklMd HOHHOTO OOMeHa, Ka4eCTBEHHBbIE peaKiud Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMsI, PEICHHUE SKCIIEPUMEHTATHLHBIX
3ama4 1o Temam «Metawisy W «Hemeraiuibl») B COOTBETCTBHMH C IPaBHIAMH TEXHHUKH
Ge30macHOCTH IIpU 0OpalIeHHH ¢ BEIIECTBAMHU U JIJaOOPAaTOPHBIM 000pYIOBAHHEM, MTPEACTABIIATE
pe3yIbTaThl XMMHUYECKOTO OSKCIIEPUMEHTa B (OpMe 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii ¥ popMyIMpPOBaTh BEIBO/IBI HA OCHOBE ATHX PE3YJILTATOB;

cOpMHPOBAHHOCTh YMEHHH KPUTHYECKH aAHAIU3HPOBATH XHMHUYECKYIO HH()OpPMAIMIO,
NOTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBa MAaCCOBOM KOMMYHHKAUH, IHTepHET U Apyrux);

cOpPMHUPOBAHHOCTh YMEHHH coOOMIOATh MpaBUiIa JKOJOTHYECKH IEJIECO00pasHOro
HOBEJIeHHs] B OBITy W TpPYJIOBOH NEATEIBHOCTH B LENISIX COXPAHEHHS CBOErO 3I0POBbA U
OKpY>KaroIlei MpUPOAHON Cpesibl, OCO3HABATh OINACHOCTh BO3/CHCTBHS HA YXHBBIE OPraHU3MBI
OIpe/IeIEHHBIX BEIIECTB, MOHUMas cMblci nokazarens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHBIIEHHS U MPEOTBPAINEHHS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIA 06yqaxoumxca C OrpaHHMYCHHBIMH BO3MOXHOCTSAMH 3J0POBbSA: YMCHHE IIPUMCHATH
3HAaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJaX IMMO3HAHUA BCIICCTB U XUMHUYCCKHX SIBJICHUM

JUIsl CJIETIBIX U CIA0OBUISIIUX 00Yy4arOUXCs: yMEHHE UCIIONIb30BATh PENIbe(HO-TOUCUHYIO
cucreMy obosnadenuit JI. Bpaiuis s 3anucu XuMudeckux Gopmyir.

TEMATHUYECKOE IVNTAHUPOBAHMUE.

10 KVIACC
Ne HaumenoBanue pa3zienoB ¥ TeM IporpaMMsl KonuyectBo yacos
Bcero Kontporn  IlpakTuu
paboThI paboThI
Pa3nen 1. Teopernyeckne 0CHOBbI OPraHHYECKOH XHMHH
1.1 Ilpeamer opranudeckoit xumun. Teopus CTpoeHHs 3
OpraHu4eckux coenunenuit A. M. bByrneposa
HWroro no pasuery 3
Pazpnen 2. YraeBoaopoabt
2.1 IlpenensHble YII€BOJOPOIBI — AJIKAHBI 2
2.2 HemnpenenbHBIE YIIIEBOAOPOIbI: AIKEHEI, AJIKAIUCHBI, 6 1
AJIKUHBI
2.3 Apomaruyeckue yrieBoaopo.IsI 2
2.4 TlpuponHbie HCTOYHHUKH YTICBOIOPOIOB U HX MepepaboTka 3 1

Hroro no pazneny 13



Ne HaumenoBanue pa3zieNioB ¥ T€M IPOrpaMMBI KonuuecTBo yacos
Bcero Koutpomrn ~ [IpakTuu

paboThI paboTEI

Pa3nen 3. Kuciiopoacoaep:xxamue oprannvgeckne

coeIHHEeHH

3.1 Couprer. @enon a

3.2 Ampperunpl. KapGonoBbie kucinoThl. CiioxxHbIe 3(UpPEI 7 1
3.3 VYrneBonsl 3 1

Hroro no pazpeny 13

Pa3nen 4. A3orcofepxkanmue OpraHudecKHe COeANHEHHUs

4.1 AmuHBI. AMUHOKHCIOTHL. benku 3

Hroro mo pazneny 3

Pa3nen S. BoicokomoJieKy/IsipHbIe cOeTHHEHUS
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Hroro no pazzeny 2
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11 KJIACC

Ne HaumenoBanue pa3zeiioB U TEM IporpaMmal KonuuecTBo yacos
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paboTsI paboThI

Pa3neu 1. Teopernueckne 0CHOBbI XHMHH
1.1 Crpoenue aromoB. [Tepruoauyecknii 3aKoH U CHCTEMA 3
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1.2 Crpoenme BemectBa. MHOrooOpasue BeIecTs 4

1.3 Xumuueckune peakiuu 6 1 1
Hroro no paznery 13

Paznen 2. Heopranuveckasi XuMus

2.1 Metamisl 6 1
2.2 Hemerautbt 9 1 1
2.3 Cp#3b HEOPraHUYECKHAX ¥ OPraHUYECKHUX BEIIECTB 2
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Pa3zgen 3. XumMus u :Ku3Hb
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