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MHNOACHUTEJIBHAS 3AIINCKA

IIporpaMMa 1m0 XMMHHM Ha YpOBHE CpegHero oO0mero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanuu B Poccuiickoit ®Dexpepauumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUsS (enepaibHOi 00pa3oBaTeNbHON MPOrpaMMbl CpelHEro OOLIero
obpazoBarus (DOIlI COO), mpencraBieHHBIX B DenepalbHOM TOCYJAapCTBEHHOM 00pa30BaTEIHHOM
cragmapre COO, c¢ yuérom Konmenmun mnpenogaBaHus ydeOHOro mpeameTa «XWMHAS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoir ®enepanuu, peanu3yrOIUX OCHOBHBIE 00pa3oBaTelIbHbIC
MPOTPaMMBI, M1 OCHOBHBIX MOJI0KeHHN «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3paboTKe NpOrpaMMbl MO XHMHH, K OINpPEACICHUIO oOIeld cTpaTeruu
00y4eHus, BOCIUTAHHS U Pa3BUTHsI 00yUaroIuXcs cpeAcTBaMH yuyeOHoro npeaMeTa «Xumus» ans 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIeNTyaimpHble mojoxernns OPI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJlel, COACp)KaHHsA, pPe3ydbTaToB OOydeHHss M TpeOOBaHW K YpPOBHIO
IMOATOTOBKHU BBIITYCKHHKOB.

Xumudeckoe 00pa3oBaHHe, MONy4aeMoOe BEIMYCKHUKAMH OO0Ie00pa3oBaTebHON OpraHn3alny,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIOIINM STAllOM peaTn3aiiu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEW, MPHUCYIIUX IEIOCTHOH cHcTeMe
XUMHYECKOTO 00pa3oBaHWsA. DTH IEHHOCTH KacaroTCsl TO3HAaHWS 3aKOHOB TPUPOIBI, (HhOpPMUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEe KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3I0pOBBIO W MPHPOAHON cpeme. Peammsyercss xuMudeckoe oOpa3zoBaHue OOydaromIuxcs Ha
YpOBHE CpeAHero oOmero odpa3oBaHHsl CPEACTBAMH YYEOHOTO MpenMmera «XUMHs», COIEpKaHue M
MOCTPOCHUE KOTOPOTO OIPENENIeHbl B MPOTPaMMe M0 XUMHH C YIETOM CIEMUGUKA HAYKH XUMHH, €€
3HAYCHUS B TIO3HAHWU MIPUPOABI U B MaTepUaNbHON )KHU3HU O0IIECTBa, a TAKXKE ¢ YUETOM OOIIUX Lenel U
MPUHIIMIIOB, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero olmiero oOpa3oBaHHS B
Poccuiickoit ®enepanuu.

XuMHsLT KaK D3JIEMEHT CHCTeMBl E€CTECTBEHHBIX HAayK HWIpaeT OCOOYI0 pOJb B COBPEMEHHOM
[MBUIIN3AIMA, B CO3JaHUM HOBOW 0a3pl MaTepwalbHON KynbTyphl. OHa BHOCHUT CBOM BKIIAJ B
(dbopMHpOBaHNE PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, B CO3[aHME IEIOCTHOTO TPEACTAaBICHHS 00
OKpY’KaroIlleM MHUpEe KaK O eIWHCTBE MPUPOIBI M YEIOBEKa, KOTOPOe (POPMHUPYETCS B XMMUU Ha OCHOBE
MOHUMaHHs BEIIECTBEHHOT'O COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIy CTPOCHHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IMPUMCHCHUA.

TecHO B3aMMOAEWMCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMH, XUMHS CTala HEOThEMJIEMON YacThIO

MHUPOBOH KYJIBTYpBI, HEOOXOAUMBIM yCIOBHEM YCIEIIHOTO TPYyAa M XKU3HU KaKJOro 4YjeHa oOIecTsa.
COBpeMeHHaH XUMHUA KaK HayKa CO3WAaTC/ibHasA, KaK HayKa BBICOKHUX TEXHOJIOTHI HalipaBJICHa Ha
penieHre TI00aTbHBIX MPOOJIEM YCTOWYMBOTO PA3BHTHS UYEIOBEYECTBA — CHIPHEBOW, IHEPreTHYECKOM,
MTUIIEBOH, SKOJIOTHYECKOM OE30MMaCHOCTH M OXPaHbI 37I0POBbSL.
B cooTrBercTBMM C OOMMMH MENSIMH W TPHHIMIIAMH CPEIHETO OOIIEero 00pa3oBaHUS COMCpIKAHHE
npeamera «Xumus» (10—11 kiaccrl, 6a30BbIi YPOBEHb H3YUEHHSI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOMIEKYJIBTYPHYIO TIOATOTOBKY 00y4aromuxcs, HEOOXOAUMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKHX
OPUCHTUPOB, YCICHUIHOIO BKIIIOYCHUA B XHU3Hb COIIMYMaA, NPOIOJIKCHUA 06pa3013aH1/151 B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBISIIOIIMMH  TIpeAMeTa «XHUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckass XUMHS» HU
«O01mas ¥ HeopraHu4ecKass XMMUsD), OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHHUsI KOTOPBIX SIBIISIIOTCSI OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHWM 110 HEOPTaHWMYECKOW XUMHUH (C BKIIOYSHHEM 3HAHWNA M3 OOIIeH XUMHUN)
U opraHuueckod xumuu. DopMHpOBaHHE [AaHHOM CHUCTEMbl 3HAHWH NpU HM3YYCHUH TNpeaAMeTa
o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOr00Opa3usi BEIECTB HA OCHOBE OOLIMX MOHSTHH,
3aKOHOB U TEOPHUM XUMUHU.

CrpykTypa comepxanus KypcoB — «Opranudeckas xumus» U «OOmIass 1 HEOpraHWIECKass XUMUSD)
chopMHupoBaHa B TpOrpaMMe IO XHMHHM Ha OCHOBE CHUCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOTro
MaTtepuaia W OOYCIIOBIICHA HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HaHUM Ha ONpeAeTEHHBIX
TEOPETHYECKHUX YpOBHAX. Tak, B Kypce OpraHMYecKOW XMMHHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE
KJIACCUYECKOW TEOPHUU CTPOCHHS OPraHUYECKUX COEAWHEHMH, a TaKKe Ha YPOBHE CTEPCOXUMHUECKUX H
9JNIEKTPOHHBIX MPEACTaBICHUH O cTpoeHWH BemiecTB. CBeleHHss 00 M3y4aeMBIX B Kypce BeIIEeCTBax
JTAIOTCSl B Pa3BUTHH — OT YTJIEBOAOPOIOB 1O CIOXHBIX OMOJIOTHYECKH aKTHBHBIX COeOUHEHHH. B Kypce
OpPraHUYECKOW XWUMHH TONY4YalOT pa3BUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIIETO



o0pa3oBaHHs MEpPBOHAYAIBHBIC TPEICTABICHUS O XUMHUECKON CBS3H, KIACCH(PUKAIMOHHBIX MPH3HAKAX
BEIIIECTB, 3aBUCIMOCTH CBONCTB BEIIIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEaKIIHH.

[Tox HOBBIM YTJIOM 3pEHUS B peAMETe «XUMHs» 0a30BOT0 YpOBHSI pacCMaTpUBAETCS! U3YUEHHBIH Ha
YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETUUECKUN Marepuan u (aKTOJIOTHUYECKHUE CBEACHHS O
BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HeOpraHudecKas XHUMHUSD)
0o0yJarIuMcsT TPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE TIEPHOJUYECKOTO0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMK, [Iy0Ke MOHSATh HCTOPUYECKOE H3MEHEHHUE
(YHKIHIA 3TOTO 3aKOHA — OT 0000IaroImei 10 OOBICHSIONMIEH 1 TPOTHOZUPYIOIIEH.

Enunast cucteMa 3HaHUM 0 BayKHEMIIIMX BEIIECTBAX, UX COCTAaBe, CTPOCHUM, CBOMCTBAX U IPUMEHEHUH,
a TaKKe 0 XUMHUYECKUX PEaKUUsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHHS JOMOJIHSIETCS B Kypcax
10 1 11 xmaccoB 31eMeHTaMH COAEepPKaHuUs, UIMCIOIIMMHU KYJIbTYPOJIOTHUCCKUN U MPUKIIATHON XapakKTep.
OTU 3HaHUS CTIOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3M XUMHU C APYTMMHU HayKaMH, PacKpbIBAIOT €€ poJib
B [TO3HABATENILHONH M MPAKTUYECKOW JESTEIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHS K
MpoIIecCy TBOpYECTBA B 00JACTH TEOPHU M MPAKTHUYCCKUX MPUIOKEHUH XUMHHU, TOMOTAIOT BBIITYCKHUKY
OpPUCHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMaxX, CBA3aHHBIX C XUMHEH,
KPUTUYECKA OCMBICITUBATh HMHGOPMANUIO W TIPUMEHATh € I TOMOJIHCHUS 3HAHWH, pelIeHus
WHTEJUICKTYAIBHBIX U 9KCIIEPUMEHTAIBHBIX MCCIIEIOBATENILCKUX 33/1a4. B 11e10M conmepxanue yaeOHOTo
npeaMera «XUMHsS» JaHHOTO YPOBHS W3Y4YCHHs OPUEHTHPOBAHO Ha (OPMHPOBAHHE Yy OOYYAIONIUXCS
MUPOBO33PEHUYECKON OCHOBBI JIJIsl MIOHUMaHHS GUITOCOPCKHUX HICH, TAKUX KaK: MaTEPUANBHOE SIUHCTBO
HEOPraHM4YEeCKOT0 M OpPraHWYeCKOr0 MHpPa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTPOCHHUEM, II03HABAEMOCTh IPUPOAHBIX SIBICHMM IIyTEM HKCIIEPUMEHTAa M PELICHUS IPOTUBOPEUHH
MEXJY HOBBIMH (aKTaMHU M TEOPETHYCCKHMH IMPEIANMOCHUIKAMH, OCO3HAHHE POJIM XHUMHHU B PEIICHUU
9KOJIOTHUECKUX MPOOJIeM, a TakkKe MpodieM cOepekeHHsI SHEPIeTUIECKUX PECYPCOB, CHIPBS, CO3IaHUS
HOBBIX TE€XHOJIOTHUM U MaTepualioB.

B nmnnaHe pemieHus 3ajad  BOCIMTAHWS, PA3BUTUS W COIMATM3ANMN OOYYAIOUIMXCS TMPUHSATHIC
OporpaMMON MO XHUMHH TOJXOJBl K ONPEACICHUIO COACPIKAHHS M IMOCTPOCHHS MpeaMera
npeycMaTpUBalOT (OPMUPOBAHNE YHHBEPCAIHHBIX YYeOHBIX JEHCTBHI, MMEIOMNX 0a30BOe 3HAUYCHUE
JUTSL Pa3TIMYHBIX BUJIOB JIESITEIBHOCTH: PEIICHHs Tpo0IieM, MONCKa, aHalln3a U 00paboTKH WHPOPMAIIH,
HEOOXOMUMBIX JIISl TMPHOOPETEHHsS OMbITa MPAKTHYSCKOH W  MCCIEOBATENBCKONW JIEATEIBHOCTH,
3aHUMAIOIIEeH B)KHOE MECTO B IO3HAHMH XHMHH.

B mpakTuke mpenojiaBaHus XUMUHU KaK Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, TaK U HA YPOBHE
cpeqHero o0Iero oopa3oBaHus, MPHU OMPEACICHUN CONCPKATEIBHON XapaKTEPUCTUKHU TIeNeH H3ydeHHsI
npe/MeTa HampaBJICHHEM IEePBOCTENICHHON 3HAYMMOCTH TPAJMIIMOHHO TpHU3HAETCS (HOPMUPOBAHUE
OCHOB XMMHYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW JESTENLHOCTH
YeNoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOH KymbTypbl. C METOJMUYECKONW TOUYKH 3PEHHS TaKON
MOJIXOJT K ONPEACTICHHUIO TIeIei U3yUYCHHUs MPEIMETA ABJISCTCS BIIOJIHE ONPABIAHHBIM.

Cormacuo )IaHHOﬁ TOYKE 3pCHHSA I'NIABHBIMU LCIIIMU U3YUYCHUA NPECAMETA «XuMus» Ha 0a30BOM YPOBHE
(10 —11 wu1.) sIBASIFOTCSE:

o (hopMHpOBaHHE CHCTEMbl XUMHUYECKHX 3HAHUHM KakK BaKHEHIIEH COCTABISIOMIECH €CTECTBEHHO-
HAY4YHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXkKaT KIIIOYEBbIe MOHATHSA, QyHIAMEHTAJIbHbBIC 3aKOHBI U
TCOPHUU XUMHH, OCBOCHHUEC sA3blKa HAyKH, YCBOCHHUC M INOHMMAHUEC CYHIHOCTU JOCTYIIHBIX O606HICHI/II71
MHUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMIJIEHHE C HCTOPHEH HX Pa3BUTHS M CTAHOBJICHUS,

o (¢opMHUpOBaHHE M pa3BUTHE MPEICTABICHUWI O HAYYHBIX METOAaX IIO3HAaHMS BEIIECTB U
XUMHAYECKUX PEaKIUH, HEOOXOIUMBIX AJISl IPHOOPETEHU YMEHUM OPUEHTUPOBATHCS B MUPE BEILECTB U
XUMUAYECKHX SBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B IPAKTHUECKON M MOBCEAHEBHOH KU3HH;

o pasBUTUEC yMeHI/Iﬁ A cnocoboB JCATCIIBHOCTHU, CBA3aHHBIX C Ha6J'IIO)IeHI/IeM u O6’B$ICHCHI/ICM
XUMHAYECKOTO DKCIIEPUMEHTA, COOII0ICHUEM MTPaBMII 0€30I1aCHOT0 00pAIIeHUs C BEIECTBAMHU.

Hapsany c aTuM, conepxarenbHas XapaKTepUCTHKa IIeJIel M 3a7ad U3y4YeHUsl MpeJMeTa B porpaMmMe
M0 XMMHHU YyTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMHU B CUCTEME CPEIHETO
obmero oopazoBanus. CeroHs B MPETNOaBaHNA XUMHH B OONBIICH CTETICHH OTHAETCS IPEIITOYTCHIEC
MPaKTUYECKOW KOMIIOHEHTE COJIepKaHHus OOy4YeHHs, OPHEHTHPOBAHHOW Ha IMOJTOTOBKY BBIITYCKHUKA
o0meo0pa3oBaTebHON OpraHM3alWy, BIAACIONIETO HE HA00pPOM 3HaHMH, a (YHKIMOHAIBHOM
IrPaMOTHOCTBIO, TO €CTh CIoco0aMHM U YMEHUSMH aKTHBHOTO IMONYYCHUS 3HAHWUH W NMPUMEHEHHS HX B
peanbHOM KU3HH JJIs pEIICHHS TPAKTUYECKUX 3a/1a4.



B cBs3M ¢ 3TUM NpH U3yYeHUM MpeaMera «XUMHS» JIOMUHHUPYIOIIee 3HAaUeHUEe MPHOOPETAIOT Takue
IENU U 337a4H, KakK:
- ajanTtanus OO0YyYaroIMXCS K YCIOBUSM JIMHAMHYHO pPa3BUBAIONICTOCS MUpPa, (OPMUPOBAHHUE
WHTCIUICKTYalbHO  PA3BUTOW  JIMYHOCTH, TOTOBOW K  CcamMo0oOpa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITETIHHOMY MPHUHSTHIO TPAMOTHBIX PENICHUN B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUIX, CBA3aHHBIX
C BEI[ECTBAMU U UX MPUMEHCHHEM;
- QopmupoBaHre y OOyYaIONIMXCSA KIIOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMM), HWMEHOIINUX
VHHUBEPCAITBHOE 3HAYCHHE JIJISI Pa3IMYHBIX BUJIOB JNEATEIBHOCTH: pEIeHHs MpoOiieM, MONCKa, aHAN3a U
00paboTkn mHGOPMANHA, HEOOXOMUMBIX IS MPHOOPETEHUS ONBITA JACATEIHHOCTH, KOTOpas 3aHUMAaET
BaXHOC MECTO B TIO3HAHWW XUMHH, a TaKXKe JUIsl OICHKH C IO3WIUI IKOJIOTUYECKOW 0e30MmacHOCTH
XapakTepa BIUSHUS BEIIESCTB U XMMHUYECKUX MTPOIECCOB HA OPraHU3M YeI0BeKa U MPUPOIHYIO CPELY;
- pasBUTHE TMO3HABATEILHBIX HHTEPECOB, WHTCIJICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEMH
00yJaromXcs: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETaTh HOBBIC 3HAHMS TI0 XUMHH B COOTBETCTBUU C
KNU3HCHHBIMHU HOTpe6HOCTHMI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(I)OpMa]_[I/IOHHLIC TE€XHOJIOTHHN OJI ITOHUCKA
W aHaNMM3a y4eOHOW M HAYYHO-TIOMYISIPHON HH(OPMAIIMUA XUMHUYECKOTO COICPIKAHHUS,
- (¢dopMHpOBaHHE U pPa3BHTUEC Yy OOYYAIONUXCS AaCCOIUATUBHOTO M JIOTUYECKOTO MBIIIICHUS,
HaAOJII0JATEIILHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAWMBI, B YACTHOCTH, MPHU
TUTAHUPOBAHUH U TIPOBEJICHUU XUMHUIECKOTO SKCIICPUMEHTA;
- BOCIIUTaHUE Y 00yJaromuxcs yOexk IEHHOCTH B TYMaHHUCTHYCCKOW HAMPABICHHOCTH XUMHH, €€ BaXKHOM
poin B PCHICHUU I‘J'IO6aJ'II)HLIX HpO6JICM palrOHAJIBHOI'0 IMPUPOAOIIOJIE30BaAHUA, TIONOJHCHUA
JHEPreTHUECKUX PECYPCOB U COXPaHCHMsI TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOTO OTHOIICHHS K TIPHUPOJIE U CBOEMY 3II0OPOBBIO, & TAKXKE MPHOOPETECHHS OIBITA MCIOIh30BaAHUSI
IMMOJTY4YCHHBIX 3HAaHUN AJId ONPUHATUHSA T'PaMOTHBIX pCIHCHI/Iﬁ B CUTyalUAX, CBA3AHHBLIX C XUMHWYCCKHUMU
SIBJICHUSIMU.

B yueOHOM TuiaHe cpejHero obmiero obpa3oBaHHs MpeaMeT «XUMUs» 0a30BOr0 YPOBHS BXOJHUT B
COCTaB MpeaMeTHOU 00acTu «ECTecTBeHHO-HAYYHBIC TIPEAMETHD.

OOmiee 4MCIIO YacoB, OTBEAEHHBIX JUI M3YYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CpeaHero oolmiero
00pa3zoBaHms, COCTaBISAET 68 4aCoB:
B 10 xiracce — 34 gaca (1 gac B Hezielmo),
B 11 ximacce — 34 gaca (1 gac B Hezeio).



COJEPXAHUE OBYYEHUSA
10 KJIACC

OPITAHUYECKASA XUMUSA

TeopeTuyeckue 0OCHOBbI OPraHUYeCKO XUMMHU

[Ipenmer opraHu4ecKol XUMuUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B IIOIyUYE€HUH HOBBIX BEIIECTB
u MatepuanoB. Teopust cTpoeHuss opraHmyeckux coenvHeHuil A. M. bytnepoBa, €€ ocHOBHbBIE
nojoxeHuss. CTpyKrypHble (HOpMYJbl OPraHHMYECKHX BeIIEeCTB. [ 'oMonorus, nzomepus. XuUMHUYECKas
CBSI3b B OPraHMYECKUX COCIMHEHUIX — OJMHAPHBIE U KPAaTHbIE CBS3U.

[IpencraBnenue o knaccupUKaMU OPraHUUYECKUX BellecTB. HoMeHKIaTypa OpraHndecKux COeTUHEHUM
(cucrematnueckas) ¥ TPUBHAJbHBIC HAa3BaHUS BaXKHEHIIMX INPEICTaBUTENICH KIaCCOB OPraHMYECKHX
BEIIIECTB.

OKclepuMeHTaNbHBIE METOJbl M3Y4YCHHUS! BEIIECTB M MX IPEBpAICHUN: O3HAKOMJICHHE C 00pa3laMH
OpraHMYEeCKUX BEIIECTB W MaTepHajjaMd Ha HX OCHOBE, MOJEIHPOBAHHUE MOJIEKYJ OpPraHH4eCKHX
BEIIECTB, HAONIONCHWE M OIUCAHWE JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHUYECKHX
BEIIECTB IIPH HarpeBaHUH (TUTaBlIeHUE, OOYTIMBAHIE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKHM psaAn. MeTan W 3TaH — MpocTEHNINE NpeaCTaBUTEIU
AIKaHOB: (U3UUECKUE M XMMHUYECKUE CBOWCTBA (peakUMy 3aMEIICHUS] W TOPEHUs), HAXOXKICHHUE B
MIpUpPO/IE, TOJTyYeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUI paa. DTUIIEH U MPONUJIEH — MPOCTENIIINE MPEeACTaBUTENN
AIKCHOB: (u3MyeckMe M XUMHYECKHE CBOWCTBA (peakUuM THIPUPOBAHMS, TIaJOr€HUPOBAHUS,
THIpaTaly, OKUCICHUS U MOMUMEPHU3ali1 ), TOITy4YeHrEe U IPUMEHEHNUE.

Ankanuensl: OyragueH-1,3 w wmermnOyraaueH-1,3: cTpoeHHe, BaKHEHIIME XWMHUYECKHE CBOMCTBa
(peaxuus nonuMepusanun). [lomyyeHne CHHTETHYECKOrO KayuyyKa U pEe3UHBI.

ATNKWHBI: COCTaB M OCOOEHHOCTH CTPOECHHS, TOMOJIOTHYECKHH psAn. AISTWIeH — MpoCTeHImi
NpEe/ICTAaBUTENh AaJKUHOB: COCTaB, CTpOeHWe, (U3NYeCKHe UM XUMHYECKHE CBOWCTBAa (peakiuu
THIPUPOBAHMS, TAIOTEHUPOBAHNSA, TUAPATAIIUH, TOPEHHUS ), TOIYYE€HUE U IPUMEHEHHE.

Apensl. benson: coctas, ctpoeHue, GU3NUECKUE U XMMUYECKUE CBOMCTBA (peakMy raJloreHUPOBaHUS U
HUTPOBaHUsI), MOJNy4YeHWE WM TPUMEHEHHe. Toayon: cocmas, cmpoenue, uauyeckue U XumuyecKue
ceoticmea (peakyuu ean0eeHUpoO8aHUs U HUMPOBAHUS), noayyeHue U npumerenue. TOKCUYHOCTh apEHOB.
I'eneTrnveckas CBsI3b MEXy YIJIEBOJOPOJAMH, IPHUHAMIISIKAIINMH K PA3JIMYHBIM KJIACCAM.

[TpupoaHble MCTOUYHUKHM YriieBogopoaoB. llpuponHslii ra3 m nomyTtHele HedTsHble ra3el. Hedtb n eé
nporcxoxieHre. CriocoObl epepaboTku HeTH: MeperoHKa, KpeKUHT (TEPMUYECKHA, KaTaTUTHUECKH),
nuponu3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B HMPOMBILUIEHHOCTH U B ObITy. KameHHBbIiH
YroJib U NPOIYKTHI €ro IepepaboTKH.

DKcriepuMeHTANbHBIE METOJbl M3Y4YCHHsl BEIIECTB M WX IPEBpAIlCHHH: O3HAKOMJICHHE ¢ 00pa3lamMu
ITaCTMAcC, KaydyyKoB M pe3uHbl, Koutekund «HepTs» u  «Yromp», MOAETUPOBAHHUE MOJEKYI
YIJIEBOIOPOJIOB U TaJOT€HONPOM3BOJHBIX, IIPOBEJACHNE NPAKTHYECKOH paboThl: MOMy4YeHHE STWIIEHA U
M3y4Y€HHE €TO CBOMCTB.

PacuérHeble 3a1aun.

BrrunciieHust mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIeCTBA
WIN NPOJYKTA PEAaKIHH 10 U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OAHOTO M3 MCXOAHBIX BELIECTB HIIH
MPOAYKTOB PEAKIINH).

Kucsopoacoaepsxamye oprannyeckue coenHeHNs

[IpenenvHble OIHOATOMHBIE CHHPTHL. MeETaHON M 3TAaHON: CTPOEHHE, (DU3NYECKHEe U XUMUYECKHE
CBOIiCcTBa (peakuy C AaKTUBHBIMHA MeETaJIJaMH, TaJOr€HOBOJOPOJIaMH, TOPEHHE), TNPUMEHEHHE.
Bonoponubie CBsI3M MEXIy MOJEKyJamMu crnupToB. [leiicTBre MeTaHoila W 3TaHONA HA OPTraHU3M
YyeJIoBeKa.

MHOTroaTOMHBIE CITUPTHI. DTUICHIVIMKOIb U TIHULEPHH: CTPOCHHE, (PU3NUECKHe U XMMHUYECKHE CBOWCTBA
(B3auMoOAEHCTBUE CO LIENOYHBIMM METaJIAMH, KaueCTBEHHAs PEaklys Ha MHOTOATOMHBIC CIIMPTBHI).
[eiicTBre Ha opraHusM 4enoBeka. [I[puMeHeHne ruueprHa U STUICHTJINKOJI.

®DeHoI: CTpOESHUE MOJIEKYJIBI, PU3MYECKHE U XUMHUYECKHe cBoiicTBa. TokcuyHOCTh (heHOMNa. [Ipumenenue
¢enoma.




Anpnieruibl U kemonvl. DopMaNbIeTu, aleTaiblerua: cTpoeHre, Gu3ndeckue 1 XUMHIECKHE CBOMCTBA
(peakuny OKMCIICHNS U BOCCTAHOBIICHHSI, KAU€CTBEHHBIE PEAKIINH ), TOMydeHHe U IPUMEHEHHE.
OmHOOCHOBHBIE Mpe/eibHbIC KapOOHOBBIE KUCIOTHL. MypaBbHHAs W YKCYCHas KHCIOTBHL CTPOCHHE,
¢u3nyuecKkue U XMMUYECKUE CBOMCTBa (CBOMCTBa, OOIIME ISl KJlacca KHUCIOT, PeakUus 3TepupUKaIim),
nmonmydeHrue u TpuMeHeHwe. (CTeapwHOBas W OJIEMHOBas KHCJOTHI KaK TPEICTAaBUTENH BBICIIMX
KapOOHOBBIX KHCIOT. MBLIa KaK COJIM BRICITNX KapOOHOBBIX KHCJIOT, HX MOIOIIEe JeCTBHE.

Crnoxsble 3QUPBl KaKk MPOW3BOIHBIE KapOOHOBBIX KHCIOT. ['maponu3 ciaokHbix 3¢upoB. JKupsl
T'unponus sxupos. IIpumeHenre )kupoB. bruonorudeckas poJib JKUPOB.

YrieBoasl: coctaB, KaccupuKaIuys yriaeBoaoB (MOHO-, - U TOJucaxapuisl). [ Toko3a — mpocTenmii
MOHOCaxapHJl: OCOOCHHOCTH CTPOSHHS MOJEKYJbl, (Qu3ndeckue W XUMHYECKHE CBOICTBa
(B3aumoperictBue ¢ ruapokcuaom Mmemu(ll), okucneHne ammuavyHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TIOKO3bI), HaXOXJICHWE B TPHUPOJE, MPUMEHEHHE, OMOIOTHYECKasi POJb.
®otocuHTe3. PPyKTO3a KaK U30MEP TTIHOKO3BIL.

Kpaxman u nemnonao3a Kak npupoaHble nonuMepsl. CTpoeHne KpaxMana U Hesuono3bl. Puszndeckue u
XUMHYECKHE CBOWCTBA Kpaxmalia (THAPOIIN3, KAYeCTBEHHAs PEaKIUs C HOJIOM).

OKCTepUMeHTaIbHBIE METOABl M3y4YeHUs BEIIECTB M WX MPEBPAISHU: IMpOBeIeHHE, HAOII0IeHNE WU
ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAaYeCTBEHHBbIE pPEaKIMH OJHOATOMHBIX
crupToB (OKHCIeHre Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOEHCTBYE TIUIEpUHA
¢ runpokcugom menu(ll)), ampnernoB (OKWCIIEHWE aMMHAayHBIM pacTBopoM okcuma cepedpa(l) u
runpokcugom Menu(ll), B3aumMonmelcTBUE Kpaxmajga C HOJOM), MPOBEACHUE MPAKTHUECKON pPabOTHI:
CBOIICTBa pacTBOpa YKCYCHOM KHCIIOTHI.

PacuértHeble 3agaun.

Bbruucnenus no ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOIUYECTBA HCXOAHOTO BEIIECTBA
WIN TPOJYKTA PEaKIMU 10 W3BECTHBIM Macce, 00bEMY, KOJINYECTBY OJJHOTO M3 MCXOJHBIX BEIIECTB WU
MPOJYKTOB PEaKIIHH).

A3oTcojiepKaIe oOpraHndecKie COeTNHEHMSI.

AMUHOKHCIIOTBI KaKk aM(OTepHbIE OpraHUYecKue coelnHeHus. Du3nueckne M XUMHYECKHE CBOWMCTBA
aMUHOKHCIIOT (Ha MpuMepe MuirHa). bronorndyeckoe 3HaueHrne aMHHOKHUCIOT. [lenTuast.

benkn kak mTpUpoOIHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHUus. llepBuuHas, BTOpHYHAs W TpETHYHAS
CTpYyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIIKOB: THAPOJIH3, ACHATYpallHs, KaueCTBEHHBIE PEaKIUi Ha
Oenku.

OKCTepUMEHTabHbIE METOJBl HM3y4YeHHsI BEIIECTB M WX IPEBpAIlCHWA: HAONIOJCHWE W OIHCAHWE
JIEMOHCTPAIMOHHEIX OIBITOB: ACHATYpaIis OSIKOB IIPH HATPEBaHUU, IBETHBIC PEAKIINN OEIIKOB.
BbicokoMoJieKy/IsipHbIe cOeTUHEHNS

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, IOJIIMMEpP, CTPYKTYPHOE
3BEHO, CTEIEHb IIOJIMMEPH3alliH, CpeaHsIs MoyeKyisipHas wmacca. OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COSTUHEHUH — MMOIMMEPH3AIH U TOJINKOH/IEHCAIIHS.

DKcriepuMeHTANbHBIE METOJbl M3YYCHHUsl BEIIECTB M WX IPEBpAICHHN: O3HAKOMJICHHE ¢ 00pa3lamMu
NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KayUyKOB.

MeKIpeIMETHBIE CBS3H.

Peanm3zarus MeXIpeIMETHBIX CBSI3€H MPH U3YUEHUH OpraHrmdeckoi xuMuu B 10 kitacce ocymecTBiseTcs
yepe3 HCIOJIb30BAHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATUH, TaK M TOHITUH, SBISIOIIMXCS
CUCTEMHBIMH ISl OT/IEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mre ecTecTBEHHO-HAYYHBIE TIOHSTHS: SBICHUE, HAyYHBIH ()aKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIu3,
CHHTE3, KJIacCU(UKaLs, NEPUOAMIHOCTD, HAOIIOJCHNE, H3MEPEHHUE, IKCTIEPUMEHT, MOICTTUPOBAHHE.
®uzuka: MaTepusi, 3HEPrus, mMacca, aToM, 3JEKTPOH, MOJIEKYJa, SJHEPTeTUUYECKUI ypOBEHb, BELIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHUE BeIecTBa, pr3ndyeckre BeTUUUHbBI H €IMHUIIBI UX U3MEPEHUSI.
buonorus: xinerka, opranu3m, Ouocdepa, oOMEH BemecTB B OpraHu3me, (OTOCHHTE3, OMOIOTHYECKH
aKTUBHBIC BellecTBa (OCTKH, YTIICBOIBI, YKHUPHI, (DEPMEHTHI).

Teorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, TIOJIE3HBIC HCKOMIAEMBIE, TOTUTUBO, PECYPCHI.

TexHomorus: THINEBbIE MPOAYKTH, OCHOBBI PpAllMOHAJIBHOIO THTAaHHWS, MOIONIUME CPENCTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaTbl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC



OBLIAS U HEOPTAHUYECKASA XUMUS

TeopeTnyeckne OCHOBbI XUMHH

XuMUYeCKHit 37eMeHT. ATOM. SIpo aTtoma, H30TOMbI. DIIEKTPOHHAS 000JI0YKa, DHEPTrEeTHUECKUE YPOBHH,
HOAypOBHH. ATOMHBIC opOuTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH PACTIPEACTICHUS JIEKTPOHOB IO
OpOUTAISIM B aTOMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPHOAO0B. DIEKTPOHHAS KOHPHUTYpPAIUsI aTOMOB.
[lepuonuueckuii 3akoH u Ilepuoanueckas cuctema xumudeckux snemeHtoB J. . MenneneeBa. CBsi3b
nepuoauyeckoro 3akoHa u Ilepuomuueckoil cucteMbl xumudeckux sjeMeHtoB [[. M. MeHnneneeBa ¢
COBPEMEHHOU TEOpPHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX 3JIEMEHTOB
1 00pa3yeMbIX HMHU MPOCTHIX U CIOXKHBIX BEIECTB IO IPYIIaM U NepruoiaM. 3HAYCHHUE MTEPHOIUICCKOTO
3aKOHA B pa3BUTUU HAYKH.

CrtpoeHune BemiecTBa. XUMHUYECKas CBA3b. BUABI XWMWYECKOW CBs3M (KOBaJeHTHAs HEMOJSpHAs W
MOJIAPHASI, WOHHAs, MeTaJuMdeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XHMHYECKOW CBSI3U
(oOMeHHBI M JTOHOPHO-aKIENTOPHBIHN). BomopomHas cBs3b. BajaeHTHOCTB. DJIEKTPOOTPHUIIATEILHOCTS.
Crenenb okucieHusa. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTBA. THUIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOIMCTBA BEIIECTB OT TUIA KPUCTAIIIMUECKOM peIETKY.
IlonsiTHe O IUCHEPCHBIX cHcTeMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas J0Jsl BEIIECTBA B
pacTBope.

Knaccudukaruss  HeopraHuveckux  coeauHeHuil. HoMeHkiaTypa  HEOPraHMYECKMX  BEILECTB.
I'eneTnueckast CBSI3b HEOPraHUYCCKUX BEIIECTB, MPUHAMICKAIINX K PA3TUIHBIM KIIaccaM.

Xumudeckas peakmusi. Kiaccuukanmus XUMHUYECKHX peakIuii B HEOPTaHWYECKOW W OpPraHWYEeCKOU
XUMHUU. 3aKOH COXpPAHCHHUS MAacChl BEIIECTB, 3aKOH COXpPAaHEHUS M TIPEBPAIIECHUS SHEPTHH IIPH
XUMHUYECKUX PEAKIIHSIX.

CKOpocTh peakiu, €€ 3aBHCHMOCTh OT Pa3WYHBIX (pakTopoB. OOpaTUMblE pEaKIHH. XHUMHUYECKOE
paBHOBecue. DakTOphl, BIUAIOIINE Ha COCTOAHUE XuMuueckoro paBHoBecud. [lpuniun Jle [llarense.
Onekrponurndeckas aucconuanus. CuiibHbie W cia0bie 3ekTpoiuThl. Cpela BOJHBIX PAacTBOPOB
BEIIECTB: KHCIasi, HEUTpalbHas, IICIOYHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYCHHS BEIIECTB W WX NPEBpAllCHUN: JEMOHCTpAIUs TaOJIuIL
«llepuoguueckass cucreMa xumuueckux snemeHToB JI. M. MeHngneneeBa», H3ydeHUE MOJENEH
KPUCTAJUTMYECKUX PENIETOK, HAOIIOJEHNE W ONHCAaHUE AEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB
(pa3mokeHue TEpOKCHIIA BOJOPOJa B TPHUCYTCTBUM KaTalHM3aTopa, OIpeleleHHue Cpelbl PacTBOPOB
BEIICCTB C TMOMOIIbI YHUBEPCAIBHOIO WHIMKATOPA, PEAKIMH HOHHOTO OOMEHa), NPOBEICHUE
MPaKTHYECKOH paboThl «BiusHIE pa3mnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIAm.

PacuérHeble 3agaun.

Pacuérbl o ypaBHEHUSM XMMHUYECKHX PEaKIUil, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, paCUETHI C
WCITOJIb30BAaHUEM TIOHSITHSI «MACCOBAst JOJIS BEIICCTBAY.

Heopranuyeckast xummus

Hemeramnsl. Ilonoxenue HemeramioB B Ilepuoguueckoil cucrteme xumudeckux saemeHtoB . .
MenzeneeBa U 0COOEHHOCTH CTpOeHHS aroMoB. (DU3WYECKHE CBOWCTBA HEMETAJUIOB. AJUTOTPONHUS
HEMETAIUIOB (Ha MpUMepe KUCIopoia, cepsl, pocdopa u yriepoaa).

XUMUYECKHEe CBOWCTBA BAKHEWIINX HEMETAUIOB (TaJOreHOB, Cepbl, a3ora, ¢ocdopa, yriepoma u
KPEMHHS) U UX COSAMHECHHMA (OKCHUIOB, KUCIOPOCOACPKAIINX KUCIOT, BOJOPOIHBIX COCTUHCHUN).
IIpuMeHeHre BaKHEHIITNX HEMETAJIIOB U UX COCAMHEHUM.

Mertamnbl. Ilonoxkenue wetamnoB B Ilepuonuueckodt cucreme xumuueckux asnementoB J[. .
MenpeneeBa. OCOOCHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI04YeK aToMOB MeTayioB. OOIue (Gpunveckue
cBoiicTBa MeTauioB. CIIaBbl METAJIOB. DIIEKTPOXUMHYCCKHH P/l HANPSDKCHUH METaJUIOB.

XUMHUYECKUE CBONCTBA BAXKHEUIIUX METAIIOB (HATpUM, KalWid, KalblHM, MarHui, aqJlOMHUHHUH, LHUHK,
XpOM, JKeJe30, MeJlb) U UX COeINHEHHH.

OO6mmme crocoObI moTydeHus MeTauioB. [IppMeHeHrne MeTauioB B OBITY M TEXHUKE.

OKCIEepUMEHTAIBHBIE METOAbl U3YUYCHUSI BEILIECTB U MX MPEBPAICHUN: U3yUyeHUE KOJUIEKINH «MeTalibl
U CIUIaBbI», 0Opa3llOB HEMETAJUIOB, PEIIEHHE SKCIICPUMEHTANBHBIX 3aj[ad, HAOJIOICHUE W ONHCaHUC
JIEMOHCTPAIIMOHHBIX U JTa0OPaTOPHBIX OMBITOB (B3aMMOJAEHCTBHE TUAPOKCHAA ATIOMUHHS C PACTBOPAMHU
KHCJIOT U IIENI0YeH, Ka4YeCTBEHHBIE pEaKIINY Ha KATHOHBI METAJUIOB).



PacuérHeble 3agaun.

Pacuétel Macchl BemecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM 00BEMY
OTHOTO W3 YYaCTBYIOUIMX B pEaKkIHMH BEIIECTB, PacdéThl Macchl (00bEMa, KOIMYECTBA BEILECTBA)
MIPOAYKTOB PEaKIIMH, €CIH OJHO U3 BEIIECTB UMEET PUMECH.

XuMus 4 )KM3Hb

Ponp xuMum B oOecIiedeHUH SKOJIOTHYECKOHN, DHEPreTHYECKONH M IHIEBON 0e301MacCHOCTH, Pa3BHTHH
MeauuuHel. [IoHATHE 0 HAyYHBIX METO/IaX MO3HAHMS BEIECTB U XUMHUYECKUX PEAKIIMH.

[IpencraBienns 00 oOMMX HAYIHBIX TPUHITUNAX TPOMBITIIEHHOTO TOTYYSHHSI BAYKHEHIIINX BEUIECTB.
YenoBek B MUpPE BEIIECTB M MATEPUAJIOB: BaXKHEHIIHME CTPOUTEIbHBIE MAaTepUaibl, KOHCTPYKLIMOHHbIE
MaTepuanbl, KpackH, CTEKJIO, KepaMUKa, MaTepHaIbl Ui JIEKTPOHUKH, HAHOMAaTepUabl, OpraHUu4ecKue U
MUHEpaJbHble yI0OpeHusI.

XuMHUS W 3J0pPOBbE YEJIOBEKA: IIpaBWiIa MCIOJb30BAHUS JICKAPCTBEHHBIX IIPENaparoB, IpaBuia
0€30MacHOro UCTOJIb30BaHMUs IPENapaToB ObITOBO XMMUHU B TOBCEAHEBHOMN )KHU3HU.

MexnpeMeTHBIE CBSI3H.

Peanmzamus MeXmpeaMETHBIX CBA3EH NMPU M3YYCHWH OOIed W HeopraHmdueckor xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W TMOHSTHH,
SBIAIOMINUXCA CUCTEMHBIMU JJIs1 OTACIIBHBIX IMPEAMETOB €CCTCCTBCHHO-HAYUYHOI'O HUKJIA.

OO0mue ecTecTBeHHO-HAyYHBIE TOHATHA: HAy4YHBIA (DaKT, THIOTE3a, 3aKOH, TEOPHS, aHalIW3, CHHTE3,
KIJTACCU(UKAIIHS, IEPHOAUIHOCTE, HAOIIOIEHNE, SKCIIEPUMEHT, MOICTINPOBAHNE, N3MEPEHNE, SIBICHUE.
®uzuka: MaTepusi, SHEPTHUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PaAHMOAKTUBHOCTS,
MOJIEKYJ1a, JHEPreTHYeCKUil ypOBEHb, BEUIECTBO, TeJO, OOBEM, arperarHoe COCTOSHHE BEIECTBA,
(u3rYecKue BETUINHBI U €IMHUIBI UX U3MEPEHHSI, CKOPOCTD.

Buonorus: kineTka, opraHusM, dKocucTeMa, Ouocdepa, Makpo- ¥ MUKPOAIJIEMEHTHI, BUTAMUHBI, OOMEH
BEIIECTB B OpraHU3Me.

I'eorpacdusi: MuHEpaIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE HCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

TexHonorus: XuMu4ecKkasi IPOMBIIIEHHOCTb, METAJULYPrus, IPOU3BOJICTBO CTPOUTENbHBIX MaTEpUaJIOB,
CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBAs IIPOMBIIIIEHHOCTb, (dapmarieBTHIECKas
IMPOMBIIIJICHHOCTh, IIPOMU3BOJACTBO KOCMETHYCCKHUX IIPCIiapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHalIoB, AIEKTPOHHAS! IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOITPAMMBI 10 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOEHHS O0YUAIOIIMMHUCS IMPOTPAMM CPEIHEro
oOmero oOpa3oBaHusl (JIMYHOCTHBIM, METalpeIMETHBIM W TpeaMeTHBIM). HaydHo-MeTomudeckoi
OCHOBOW I pPa3pa0OTKU IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS NPOTPaMM CPEIHETr0 OOIIEero
00pa30BaHUS SABISAETCS CHCTEMHO-IEATEIPHOCTHBIN TTOAXO/I.

B cooTBeTcTBMH C CHCTEMHO-AESTETPHOCTHBIM IIOAXOOM B CTPYKType JMYHOCTHBIX pPe3yIbTaTOB
OCBOCHUS TIpeAMeTa «XHMHUS» HA YPOBHE CpPEIHEr0o OOIero oO0pa3oBaHUsS BBIJACICHBI CIICTYIONINE
COCTaBJISIIOLIHE:

OCO3HaHWE OOYYAIOUMUMICS POCCHICKON T'PaXTaHCKOH MACHTHUYHOCTH — TOTOBHOCTH K CaMOPAa3BHUTHIO,
CaMOCTOSITETILHOCTH M CaMOOIIPEeNICHUIO;

HaJIMYU€ MOTHUBALIUHN K O6y‘lCHI/IIO;

I[eJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IICHHOCTEU U
HUCTOPUYECKUX TPAIUIUil 0a30BOW HAYKH XVIMHM;

TOTOBHOCTh M CHOCOOHOCTH OOYYaIOLIMXCSI PYKOBOJCTBOBAaThCS B CBOCH JEATENBHOCTH ILEHHOCTHO-
CMBICTIOBBIMH YCTaHOBKAMH, IIPUCYIIMH LIETOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YHNe MPaBOCO3HAHUS 3KOJOTHIECKON KYIbTYPHI M CIIOCOOHOCTH CTaBHTH IEJIA U CTPOUTD KU3HESHHBIE
IIJIaHbI.

JIMYHOCTHBIE pPE3yJabTaThl OCBOCHHUS MpeAMeTa «XHUMHUSD» JIOCTHUTAIOTCS B EIUHCTBE Y4YeOHOH U
BOCTIUTATEHHOMN JESITENTFHOCTH B COOTBETCTBHU C TYMAaHHCTUYECKUMH, COI[HOKYJIBTYPHBIMH, TyXOBHO-
HPAaBCTBCHHBIMU LCHHOCTAMU U HACATIaMU pOCCHfICKOFO Tpa’)kaaHCKOT O O6IlIeCTBa, MPpUHATBIMU B
oOmiecTBe HOPMaMd U TpaBWJIAaMH TIOBEACHUS, CIOCOOCTBYIOIIMMH TIPOLIECCAM CaMOIIO3HAHUS,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH 00YYaIOIIUXCA.

JIMdHOCTHBIE pE3yNbTaThl OCBOCHHSA TMpeaMeTa «XWMHS» OTPaXKarT C()OPMHPOBAHHOCTH OIIBITA
MMO3HABATECILHON U HpaKTH‘IeCKOﬁ JACATCIIbHOCTHU 06yqa101u1/1xc;1 o peaju3aluu NpUHATBIX B OGIHCCTBC
HeHHOCTeﬁ, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOro BOCIMTAHMS:

0CO3HAHUSI OOYYAIOMIMMHUCS CBOMX KOHCTHTYLIIMOHHBIX TPaB M OOS3aHHOCTEH, YBa)KEHHUsI K 3aKOHY M
MIPABOIIOPAIKY;

MIPEJICTABJICHHUS O COMATBHBIX HOPMaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUHA B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOW MIESITETHbHOCTH MPH CO3IaHUU YYEOHBIX TPOEKTOB, PEUICHHH
y‘Ie6HLIX 1 NTO3HABATCIIbHBIX 3a/ia4, BBITIOJITHCHUU XUMHUYCCKUX SKCIICPUMECHTOB,

CMOCOOHOCTH TTOHMMAThH M NMPUHUMATh MOTHBEI, HAMEPEHUS, JIOTUKY W apTyMEHTHI IPYTHX TPU aHaN3e
Pa3IMYHBIX BUIOB YIeOHOU JIesITENFHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS !

IEHHOCTHOT'O OTHOIICHHA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUIO OTEYECTBEHHON XHUMUH,

YBa)KEHUS K MPOLECCY TBOPUECTBA B O0JIACTU TEOPUH U MPAKTHUECKOTO MPUMEHEHHSI XUMUHU, OCO3HAHUS
TOTO, qT0 JOCTNXKCHUA HAayKHn €CThb peE3yIbTAT JJINTCIIBHBIX Ha6J’IIOIIeHHI>i, KPOIIOTJIMBBIX
OKCIICPUMECHTAJIBHBIX ITOUCKOB, ITIOCTOAHHOI'O Tpyda yT-IéHI)IX " IMPAKTHUKOB;

WHTEpeca W TMO3HABATEIbHBIX MOTHBOB B TIOJIYYCHHHM M TIIOCICAYIOIIEM aHain3e HH(QOpPMAIUU O
MEPEIOBBIX TOCTHKCHHUAX COBPEMEHHOW OTEUECTBCHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHS,

CIOCOOHOCTH OIICHWBATh CUTYAaIlWH, CBSI3aHHBIE C XMMUYSCKUMH SBJICHUSAMHU, U IPUHAUMATH OCO3HAHHBIE
pe€UICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBEHHLIC HOPMbI U ICHHOCTH,

TOTOBHOCTU OLICHUBATH CBOE MMOBEACHUEC M IOCTYIIKM CBOUX TOBapPIHIeﬁ C HO3I/IHI/II71 HPAaBCTBCHHLIX U
MPABOBEIX HOPM ¥ OCO3HAHUE MOCIIECTBUI ATHUX MOCTYIIKOB;

4) dpopMupoBaHusA KyJIbTYPbI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 3I0poBOTO0 M Oe30macHOro oOpas3a JXKWU3HHM, HEOOXOTUMOCTH OTBETCTBEHHOTO
OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U IICUXHUYECKOMY 37I0POBBIO;

COOJFOICHNsT TIpaBWJI OE30IMACHOTO OOpaIleHHsT C BEIICCTBAMU B OBITY, TIOBCEAHCBHON XU3HU U B
TPYAOBOU NESATEIHHOCTH;



MOHUMAaHUS IICHHOCTH TPaBWJI HWHAWBHIYaJbHOTO U KOJUIEKTHMBHOTO ©€30MacHOr0 TOBENEHHUS B
CUTYyalUSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJCH;

OCO3HAHUS TOCIICACTBHIA M HENPHUSATHS BPEIHBIX NPUBBIYCK (YIMOTPEOJICHUS ajKOroJisi, HAPKOTHUKOB,
KypeHHs);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIENOBATENbCKON IeSATENbHOCTH, OOIIECTBEHHO
MOJIE3HOW, TBOPUYECKOW U JPYTUX BUJIAX AEATEIbHOCTH;

YCTaHOBKHA Ha aKTHBHOE y4YacTHe B PEIICHWW MPAKTHYECKHUX 3a/lad COIHMAIBHON HAMpaBIEHHOCTH (B
paMKax CBOETO KJiacca, IIKOIIB);

UHTEpeca K TMPAKTUYCCKOMY H3YyUCHUIO NpodeccHid pa3IMYHOTO poJa, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHUS TIPEIMETHBIX 3HAHUM 110 XUMHUH;

YBaXXEHUS K TPYy, JTIOIM TPYJa U pe3ybTaTaM TPYyAOBOU ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHON TPACKTOPUHU OOpazoBaHUs, Oymyiiei mpodeccun
U peanu3aiyy COOCTBEHHBIX XU3HCHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K
XUMHH, THTEPECOB U MOTpeOHOCTEH 00IIIecTRa;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU I1€7IeCO00Pa3HOr0 OTHOIICHHUS K MPHPOJE, KaK HCTOYHUKY CYIIESCTBOBAHMS KM3HH Ha
3emie;

MMOHUMaHUS TII00ATBHOTO XapaKTepa 3KOJOTHYECKHX MPOOIIeM, BIMSIHAS SKOHOMUYECKHX MPOIECCOB Ha
COCTOSIHUE MPUPOJAHON U COLIMAIIBHOM CpEJIbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAaHUS  JOCTMDKCHUH XMMHUU JUI  PEIICHUS  BOMPOCOB
PalMOHAIIBHOTO MIPUPOAOIIOIB30BAHUS;

AKTUBHOIO HENPUATHS JEHCTBUM, IPUHOCAIIMX BpEJ OKPYKAIOIIEW IPUPOJHON Ccpele, YMEHHs
MPOTHO3UPOBATh HEOJArONPUATHBIC HSKOJIOIMYECKUE TOCICICTBUS MPEIINPUHUMACMBIX JICHCTBUN U
MpeA0TBpallaTh UX;

HaJU4Msl PAa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUS, AKOJIOTHYECKOM KYyJIbTYpbl, OMbITA JEATEIBHOCTH
9KOJIOTUYECKOW  HAMNpPABJICHHOCTH, YMEHHUSI  PYKOBOACTBOBATbCS MMM B  II03HaBaTEJIbHOM,
KOMMYHUKATUBHOW M COIMATBHOM TPAKTHKE, CIOCOOHOCTM M YMEHHUS aKTUBHO TMPOTHUBOCTOSTH
uaeonoruu xemohoouu;

7) 1EHHOCTH HAYYHOTO TO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO PA3BHTHS HAYKU U
0OIIECTBEHHO MPaKTUKH;

MMOHUMaHUS CIEMUPUKA XUMHH KaK HAayKd, OCO3HaHUs €€ poilu B (OPMHUPOBAHHU PAIMOHAIHHOTO
HAYYHOT'O MBIIUICHHUS, CO3JJaHUM IEIOCTHOIO MPEACTaBICHHUS 00 OKPYKAIOIIEM MHPE KaK O €IMHCTBE
MPUPOJIBI M YeJIOBEKa, B MO3HAHWW IPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TpoOJIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHUS,

yOEeXKIEHHOCTH B 0CO00# 3HAYMMOCTH XMMHH JJIS COBPEMEHHOW NMUBIIM3AIMHU: B €€ TYMaHUCTUIECKOM
HaIpaBJICHHOCTH W BaXHOW pOJIM B CO3JaHUM HOBOH 0a3pl MaTepHaIbHOW KYJIBTYPHI, PEIICHUH
IO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPhEBOU, SHEPreTUYESCKON, TTUIIEBOH U
JKOJIOTMYECKOM O€30MacHOCTH, B PAa3BUTHH MEIMIIMHBI, OOECIICYCHUH YCJAOBHU YCIEIIHOTO TpyAa U
9KOJIOTHYECKHA KOM(DOPTHOM KU3HU KAKIOTO YiIeHa OOIIEeCTRA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: IMOHUMAHHUS CYIIHOCTH METOJIOB IO3HAHUS, HCIIONb3yEMBbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJIyYaeMble 3HAHUS IS aHAIW3a W OOBSICHEHUS
SIBJICHU OKPY’XKAIOIIET0 MHpa W TPOUCXOIANTNX B HEM W3MEHEHWH, YMEHHS JeiaTh OO0OOCHOBAaHHEIE
3aKJIFOUYCHUS] HA OCHOBE HayYHBIX (DAaKTOB M HMMEIOIIUXCS JAHHBIX C LEIbI0 MOIYYCHUS JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIHHO MCIOJIB30BaTh XMMHUYCCKIE 3HAHUS JUIS PEUIeHUs MpoOIeM B pealbHBIX
KU3HECHHBIX CUTYaITUsX;

HHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOM NEeATEIbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENpEephIBHOMY OOpPa30BaHUI0 W €aMOOOPa30BaHHIO, K AKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMH MTOTPEOHOCTIMU;

HMHTEpeca K 0COOEHHOCTSM TPY/a B Pa3IUYHBIX cepax MpodecCHoHaTbHON NeITEITbHOCTH.
METANIPEIMETHBIE PE3YJIbTATBI



MertamnpenMeTHbie pe3yiabTaThl OCBOCHUSI YUeOHOro mpeaMera «XHUMUs» Ha ypOBHE CpellHEero oOIIero
00pazoBaHMsI BKITIOYAIOT:

3HAYUMBIC 11 (POPMHUPOBAHKSI MUPOBO33PEHHUS O0YUAOIIMXCS MEXAUCIMIUTHHAPHBIC (MEXIIPEIMETHBIC)
0OIIeHAYYHBIC TIOHSATHUS, OTPAXKAIONINE IIEIOCTHOCTh HAYYHOW KApTHUHBI MUpPa M CHENU(UKY METOJOB
MO3HAHMS, UCTIOIB3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, DHEPIHs, SBJICHHE, MPOIIECC,
CHCTeMa, HAy4YHbIH (haKT, MPHUHIHWI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE,
HAOJTI0/ICHIE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

VHHUBEpCaNbHblE  yueOHble JedCTBHS  (TIO3HABAaTENbHBIE, KOMMYHUKATHUBHBIC, PETYISTHBHEIE),
obecrnieunBaromue (GopmupoBaHne (QYHKIMOHATFHOW TPAaMOTHOCTH M CONWANBHON KOMIETEHIIUH
oOyJaronuxcs;

CIIOCOOHOCTh OOYYAOIIUXCS HWCIOJIL30BaTh OCBOCHHBIC MEKIUCIUILUIMHAPHBIC, MHUPOBO33PCHUSCKUE
3HAHHA U YHUBEpCaJbHBIE YIeOHBIE JeCTBHS B TO3HABATEIHLHON M COITMAEHON MPAaKTHKE.
MeranpeaMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU YYCOHBIMHU MMO3HABATCIIBHBIMH,
KOMMYHHUKATUBHBIMH U PETYJISITUBHBIMH JIEHCTBUSIMH.

OBiaieHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMH TEHCTBUSAMM:

1) 6a3oBble JIOrMYeCKHe J1elicTBUSA:

CaMOCTOSTEILHO (hOPMYJIUPOBAThH M aKTYAJIM3UPOBATH POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
OTIpEIeTIATh IEeNU NIeATENIbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUH WX JOCTHKEHHUS, COOTHOCHTH
pe3yIBTaThl ICATENHHOCTH C TIOCTABICHHBIMH TESIMU;

WCIOJb30BaTh MPU OCBOCHUM 3HAHWH NPUEMBI JIOTUYECKOI'O MBIIUICHUS — BBIACIATH XapaKTepPHBIC
MPHU3HAKU MOHATHHA M yCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSITHUS JJIS
00BSCHEHHS OTEIBHBIX (DAKTOB U SABICHUI,

BBIOMpAaTh OCHOBAHUS M KPUTEPUH JIJIs KITACCU(UKAIIMHY BEIISCTB M XUMUUECKUX PEAKITHIA;

YCTaHABJIUBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MKy U3yU4aeMbIMU SBJICHUSIMU;

CTPOUTHh JIOTHYECKHE pacCyXkieHus (MHIYKTHBHBIE, JeAYKTUBHBIC, TI0 AaHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHST B PACCMATPUBAEMBIX SBIEHUSX, (OPMyITUPOBaTH BBIBOJBI U
3aKJIIOUEHUS;

MPUMEHSATh B IPOLECCE IMO3HAHUS, HCIOJIb3YEMbIE B XUMHH CHMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH,
MPeoOpa3oOBLIBATE MOJIENFHBIC TPEACTABICHHS] — XMMHUYECKH 3HaK (CHMBOJI) 3JEMEHTa, XUMHUYECKas
dopMmysia, ypaBHCHHE XUMHUECKOM pEaKlMu — IPU PEHICHUH YY€OHBIX MIO3HABATEIBHBIX U MPAKTUUCCKUX
3aja4, MPUMEHATh Ha3BaHHbBIC MOJEJbHBIC MPEACTABICHHS JJIsS BBISIBIICHUS XapaKTEPHBIX MPHU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMHUECKHUX PEaKIIni.

2) 6a3oBble HcCIe0BATEILCKHE IeiiCTBUS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHMSI BEIIECCTB U XMMHYCCKUX PEAKIIHIA;

(dbopMynuUpoBaTh METM W 33JaYd HCCIENOBAHHS, MCIIONH30BATH IIOCTABICHHBIE W CAMOCTOSTEIEHO
c(hopMyIMpoBaHHBIE BOMPOCH B KadecTBe WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HhOPMUPOBaHUS
TUIIOTE3bI 10 MPOBEPKE NMPABUIBHOCTH BBICKA3BIBAEMBIX CYIKICHHIA,

BJIQ/ICTh HABBIKAMHM CaMOCTOSTCIILHOTO IUIAHUPOBAHMS M IPOBEACHUS YUYCHHUECKHUX 3KCIICPUMEHTOB,
COBEpIICHCTBOBaTh yMEHHs HAOJIOJAaTh 3a XOJOM TIIPOIecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €r0
pe3yabTaT, (GOpMyIHpoBaTh OO0OOIIEHUS W BBIBOJAB OTHOCHTEJILHO [[OCTOBEPHOCTH PE3YyJIbTaTOB
MCCJIEIOBAHMUS, COCTARJIATh 000CHOBAHHBIN OTYET O MPOEIaHHON paboTe;

MpHOOpEeTaTh ONBIT YYCHHUUYECKOW HCCIIEOBATEIbCKOW W TPOEKTHOW JESTEeIbHOCTH, IPOSBISAThH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETLHOMY IIOMCKY METOJIOB PEIICHHS MPAKTUYECKHX 3ajad,
MIPUMEHEHUIO Pa3JIMYHBIX METOJOB MTO3HAHMSI.

3) pa6ora c uHpopmManmeii:

OpUEHTHPOBAThCS B Pa3IMYHBIX HUCTOYHHMKAX WHGOpMAIMK (HAyYHO-TIOMYJISIpHAS JIATEpaTypa
XUMHUYECKOT0 COJCpKaHMs, CIIPaBOYHbBIC OCO0OUs, pecypchl HTepHETa), aHAIU3UPOBATh HH(OPMAIIHIO
pa3javuHbBIX BHUAOB M (OPM MPEACTABICHHS, KPUTHYECKH OIICHHUBaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTb;

(bopMyIMpoBaTh 3ampochkl M MPUMEHSATh Pa3WYHbIC METOJIbI NPU IMOHMCKE W OTOOpe HH(pOpPMAIUH,
HEOOXOIMMOH /JIs1 BBITOTHEHMSI YI€OHBIX 3a/1a4 ONMPEAeIEHHOTO THIIA,

MPHOOpPETaTh OMBIT KCIOJIb30BaHMS WH(MOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH W Pa3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMANBHYIO (opMy mpescTaBieHus uHPOpMAIUK (CXEMbl, rpaduKy,
JarpaMMbl, TaOJTUITEI, PUCYHKH U JPYTHE);



UCIIONIb30BaTh HAy4YHBIH S3BIK B KadyecTBE CpEACTBA HpU paboTe C XMMHYECKOH HWH(pOpMaIueit:
MPUMEHATh MEXIpeaMeTHble ((PU3NdecKrne W MaTeMaTHYecKhe) 3HAKW W CHUMBOJBL,  (POPMYIIHL,
ab0peBUaTypbl, HOMEHKIIATYDPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHIE CPEICTBA HATIISTHOCTH.

OBgjajieHHe YHUBePCAIbLHBIMH KOMMYHHUKATHBHBIMH AeiiCTBUSIMHU:

3a7aBaTh BOTIPOCHI 110 CYIIECTBY OOCYKIaeMOH TEMBI B XOJ€ JMAJOra W/WIH JUCKYCCHH, BBICKAa3bIBATH
uzaeu, GopMyIHpOBaTh CBOM MPEIJIOKEHHS OTHOCUTEIBHO BBITOIHEHHS MPEATOKCHHON 3a1a4H;
BBICTYIIaTh C IPE3CHTAMEH PE3yJIbTaTOB ITO3HABATEIEHON AEATEIBHOCTH, MOTYYCHHBIX CAMOCTOSTEIEHO
WIIA COBMECTHO CO CBEPCTHHUKAMH TIPH BHIIIOJTHEHUH XHMHYECKOTO SKCIIEPUMEHTA, TIPAKTUIECKOI padoThI
M0 MCCIEJOBAaHUIO CBOMCTB HM3YYaeMBIX BEILECTB, peaju3aluy y4yeOHOro mpoekTa U (OpMyIHpOBATH
BBIBOABI 10 pE3ylbTaTaM INPOBEACHHBIX MHCCIEAOBAHUN MyTEM COTJACOBAHMS TO3UIMKH B XOJe
oOcyxaeHust 1 0OMeHa MHEHUSIMH.

OBJiaieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMH 1eiiCTBUAMU:

CaMOCTOSITETIbHO TUIAHUPOBATh M OCYHIECTBIATH CBOIO MO3HABATENBHYIO NESATEIBHOCTD, ONMpeneiss e
e U 3a/1a9i, KOHTPOJIMPOBATh M M0 Mepe HEOOXOANMOCTH KOPPEKTHPOBATH IMPEAIaraeMblil allrOPUTM
JIEHCTBUIA TP BBITIONTHEHNH y4eOHBIX W MCCIIEOBATENhCKUX 3a7ad, BRIONpaTh Hanboiee 3pPeKTUBHBINA
CHOCO6 HX pCUICHUA C y‘léTOM IMMOJIYy4YCHU A HOBBIX 3HAaHUM O BCIIECTBAX U XUMUUYCCKUX PCAKIIUAX,
OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOAaHAJIN3a U CAMOOIICHKH.

HNPEJIMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckas XUMUsS» OTPakaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XUMHUYCCKOH COCTABISIONICH ©CTCCTBCHHO-HAYYHOW KapTHHBI
MHpA, POJIM XMMUHU B TIO3HAHWUU SIBIIEHUH NPUPOJBI, B (OPMUPOBAHNUHN MBIIIJIEHUS U KYJIbTYPhl IUYHOCTH,
e (yHKUMOHAIBHONW I'PaMOTHOCTH, HEOOXOAMMOM Ul PELeHMS MPAKTUYECKUX 3aad U HKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO U TIPUPOIHON Cperie;

BJIQJICHWE CHCTEMOM XUMHUYECKHMX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMMUYECKM  DJIEMEHT, aToM, OJJIEKTPOHHas o000JIoYKa aroMa, MOJIEKyJa, BaJECHTHOCTS,
ANEKTPOOTPHIIATEIILHOCTh, XUMHUECKAsi CBSI3b, CTPYKTypHas Qopmyina (pa3BEpHyTas M COKpaliéHHast),
MOJIb, MOJISIDHAsi Macca, MOJIPHBIN 0O0BEM, YriepoJHbIil ckeneT, (yHKIMOHAJbHAS TPyIIa, pajuKall,
WU30MEpHs, U30MEPBI, TOMOJIOTUYECKUH ps, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA M a30TCOAEp KAIUe
COCIMHEHHsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPHH H
3aKOHBI (TEOpHUsl CTPOEHHMS OpraHmdeckux BemectB A. M. BbyrTiepoBa, 3aKOH COXpaHEHHS MaccChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHH;, MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B
OCHOBE TIOHMMaHUsI IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOIOTHYECKUE CBEACHUS O
CBOWCTBAxX, COCTaBe, MOJYYCHUH H O€30MaCHOM KCIIOJIh30BAHUH BKHEHWIIMX OPraHMYECKHX BEIECTB B
OBITY ¥ IPAKTUYECKON ACSITETHHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh yMEHHH BBIABISATH XapakTepHbIE TMPHU3HAKM MOHSATHH, YCTaHABIMBAaTh HX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME TOHSATHS TPW OIMCAaHUHM COCTaBa, CTPOEHUS U
MPEBPAILEHU OPraHUYECKUX COESTMHEHU;

c(OpMHUPOBAHHOCTh YMEHHUI HCIIOIB30BATh XUMHUECKYIO CUMBOJIMKY JUISI COCTABJIEHUS] MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (hOPMYIT OPraHMYECKUX BEILECTB M YPAaBHEHUH XMMUYECKUX
peaxiuii, U3roTaBIMBaTh MOJETN MOJIEKYJI OPTaHMYECKUX BEIIECTB ISl HIUTIOCTPAIINY UX XUMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTH YMEHHUH yCTaHABIMBATH NPUHAUIC)KHOCTh U3YYEHHBIX OPraHUYECKUX BEIIECTB 110 UX
COCTaBy M CTPOCHHIO K ONpEAeIEHHOMY KIacCy/TpyIe COCIMHEHHH (YTIeBOJOPOJIbI, KHCIOPOA H
az0TCcofiepXKallue COeNWHEHUs, BBICOKOMOJEKYJSPHBIE COEIWHEHMs), [aBaThb WM Ha3BaHUS 110
cucremarndeckoit Homenknatype (IUPAC), a Takke mpUBOIWTH TpUBHAIBHBIE HAa3BaHHUSA OTACIBHBIX
OpPraHWYeCKMX BEIIECTB (ITWJIEH, TPONWJICH, AaleTHICH, JSTWICHIIMKOIb, TIHIEPHH, (EeHou,
dopManberna, aneTanbAeTHA, MypaBbUHAS KHCIOTA, YKCyCHas KHCIIOTa, OJICMHOBAs KHCIIOTA,
CTEapHHOBAsI KHCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, LeJII0I03a, TIHIKH);

c(OpMHPOBAHHOCTh YMEHHUSI ONPEACNSATh BHUIBl XMMHYECKOW CBS3M B OPraHHMYECKHX COCAMHEHHSAX
(omuHApHBIC U KPaTHBIC);



c¢(hOpMHUPOBAHHOCTh YMEHHUS MPUMECHSITH IOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKHX BelnecTB A. M.
bytnepoBa st OOBSCHEHWS 3aBUCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa W CTPOCHUS; 3aKOH
COXPaHCHUS MacChl BEIIICCTR;

c(hOpMHUPOBaHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3NUCCKHE U XMMHUYCCKUE CBOWCTBA
TUIUYHBIX MPEACTABUTEIICH pa3IMYHBIX KIACCOB OPraHMYECKMX BeHISCTB (METaH, 9TaH, ATHJICH,
MPOMWIICH, aneTwieH, Oytamauen-1,3, metunOyraanen-1,3, GeH307, METaHON, 3TAaHOJ, STHIECHTIUKOIb,
DIALEPHH, (DEHOJI, aleTalbJern]l, MypaBbHHAsS U YKCYCHAas KUCJIOTHI, TJIOKO3a, KpaxMal, IEeJUTI03a,
AMHHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKJAY HUMH YpaBHEHHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCTIONB30BAHUEM CTPYKTYPHBIX hopMyIT;

c(hOpMUPOBAHHOCTh YMECHHSI XapPaKTEPU30BaTh UCTOYHHUKH YTIICBOAOPOIHOTO CHIPhs (HE()Th, TPUPOIHBIN
ra3s, yrojib), CoCOObI UX MEepPepaboTKH U MPAKTUUSCKOE MPUMEHEHUE TIPOTYKTOB MePepadOTKH;
c(OpPMHUPOBAHHOCTh YMEHUH TPOBOJMTH BHIYUCICHHS MO XUMHYECKHM YpaBHEHHsSM (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIICCTBA WM MPOJYKTa PEaKIMU 1O M3BECTHBIM Macce, 00bEMY, KOJIMYCCTBY
OJIHOTO M3 MCXOJHBIX BELIECTB WU MPOYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMECHUU BIAJCTh CUCTEMOW 3HAHHMKA 00 OCHOBHBIX METOJaX HAYYHOrO MO3HAHUS,
UCTIOJIb3YEMbIX B XMMHUH MPH W3yYCHHU BEINCCTB M XMMHUYCCKUX SIBJICHUU (HAOJIONCHHE, U3MEPCHHE,
3KCHCpI/IMCHT, MOI[GJ'II/IpOBaHI/IC), HUCITIOJIB30BATh CUCTEMHBIC XUMHWUYCCKUEC 3HAHUA IS HpI/IHHTI/Iﬂ pCIHCHI/Iﬁ
B KOHKPETHBIX )KU3HEHHBIX CUTYAIMSX, CBA3aHHBIX C BEIICCTBAMU U MX IPUMCHCHHUEM;
c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIATH MPABUIIA TOJIb30BAHUS XUMHUYECKON MOCYION U JTaOOPaTOPHBIM
o0opyoBaHUEM, a TAaKKe MpaBUiIa OOpaICHHS C BEIICCTBAMH B COOTBETCTBUU C HMHCTPYKIHUSAMHU IO
BBITIOJTHECHUIO na60paT0prlx XHUMHUYCCKHX OIIBITOB,

c(OpPMHUPOBAHHOCTh YMCHHU IUIAHUPOBATh W BBIMOJNHATh XHUMHUYECKUN OSKCHEPUMEHT (TpeBpalieHus
OpFaHI/I‘IeCKI/IX BCIIICCTB HpI/I HanCBaHI/II/I, HOHy‘ICHI/IC OTWJICHA U I/I3y‘-ICHI/Ie ero CBOI‘/'ICTB, Ka4E€CTBCHHBIC
peaKIuy OPraHMYECKUX BEIECTB, JCHATypauusi OCIKOB MPH HArpEBaHHM, [[BETHBIC PEAKIIUU OEIKOB) B
COOTBETCTBHMH C MPABHJIAMHA TEXHUKU OE30MACHOCTH MPH OOpAIlEHUH C BEIIECTBAMH M JIAOOPATOPHBIM
000pyJI0BaHHEM, MPEJCTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIEPUMEHTa B OpMeE 3alUCH YpaBHECHHMA
COOTBCTCTByIOIlII/IX peaKHI/Iﬁ u q)OpMyJ'H/IpOBaTI) BBIBOJIbI HA OCHOBE 3TUX pe3yJ'IBTaTOB;
c(OpPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAJIM3MPOBATH XMMHUYECKYI0O MH()OPMAINIO, MOTYYaeMyI0 H3
pasHBIX UCTOUYHHUKOB (CpelicTBa MaccoBoOl HH(popMmaiuu, THTepHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBHIIa SKOJIOTHUYECKH 11e7eCO00Pa3HOr0 MOBEACHHS B OBITY U
TPYJIOBOM IEATENBHOCTH B LEJSAX COXPAaHEHUs CBOETO 370POBbS M OKPYXKAIOLIEH NPUPOIHON Cpensbl,
0CO3HABATh OIMACHOCTh BO3JEHCTBUS HA KHMBBIC OPTaHWU3MBI ONPEICIEHHBIX OPraHUYECKHX BEIICCTB,
noHumMast cMbici nokasarens [1/IK, mosicHATh Ha mpUMepax crocoObl yMEHBIIICHHS U MTPESIOTBPAIICHUS HX
BPEIHOTO BO3JICHCTBHS Ha OPraHU3M YEJIOBEKA,;

JUIE OOYYarOIUXCSl C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMECHHE MPHUMEHSTH 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB M XMMUYECKUX SBJICHUI,

JUISL CIICTBIX M CAa0OBHISIIIMX OOYYAIONMIUXCS: YMEHHE HCIIOJb30BaTh PEIbe(PHO-TOUCUHYIO CHUCTEMY
obo3navyennit JI. Bpaiins s 3anucn XUMHYECKUX QOpPMYIT.

11 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMYeCKas XUMUs OTPaXKatoT:
c(hOpMUPOBAHHOCTH TPEJICTABICHUN: O XMMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MUPA, POJIM XUMHH B TIO3HAHUU SBJICHUN TPUPOJIBI, B (HOPMUPOBAHWUHU MBITIICHUS ¥ KYJIbTYPHI THYHOCTH,
e€ (QYHKITMOHATEHON TPaMOTHOCTH, HEOOXOIMMOM TSI PEIICHUS MPAKTHUSCKUX 3a/1ad U IKOJIOTHUECKH
000CHOBaHHOT'O OTHOLICHUSI K CBOEMY 3[I0POBBIO U PUPOJHOM CpeLeE;

BIIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HaHWH, KOTOpas BKIIOYAeT: OCHOBONOJATAIOIINE MOHATUA
(XMMHYECKHI 3JIEMEHT, aTOM, HU30TOII, S-, P-, d- IEKTPOHHBIE OpOHUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIPHBINT 00BEM, BAJICHTHOCTH, JJICKTPOOTPUIATCIHLHOCTD, CTETICHh OKHUCICHHS, XMMHYECKas CBS3b
(KoBaJIeHTHasI, NOHHAS, METAJLTMYCCKAsi, BOJOPO/IHAS), KPUCTALTUICCKAS PEIIETKA, THITBI XUMUYECKUX
peaxiuii, pacTBOp, AIIEKTPOIHUTHI, HEIIEKTPOIHTHI, IJIEKTPOIUTHYECKAS IUCCOUHAINS, OKUCIUTEIND,
BOCCTaHOBHUTEIb, CKOPOCTh XMMHYECKOW PEaKINH, XUMIUIECKOE PaBHOBECHE); TEOPUHU U 3aKOHBI (TEOpHs
3JIEKTPOJIUTUYCCKON Aucconuanuu, nepuogndeckuii 3akon J. . Menzeneepa, 3aK0H COXpaHEHUS] MaCChI
BEIICCTB, 3aKOH COXPAHCHUS W TPEBPAICHUS SHEPTUM IPU XUMUYCCKHX PEaKIUsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHWS, JIeXallde B OCHOBE IIOHWMAaHUS
NPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHX SIBICHUM, (DaKTOJIOTHUYECKHE CBEICHUS O CBOWCTBAX, COCTABE,



NOJY4YeHUH M O€30IIaCHOM HCIOJIb30BAaHMM BAXKHEHUIIMX HEOPraHWYECKUX BELIECTB B OBITY WU
MPAaKTUYECKON AEATEIIbHOCTH Y€JI0BEKa,;

c(OPMHPOBAHHOCTh yMEHHWH BBISABISATH XapaKTepHbIE TMPH3HAKM TOHSATHH, YCTaHABIMBAaTh HX
B3aUMOCBSI3b, UCIOIB30BaTh COOTBETCTBYIOIME MOHATHS MPH ONUCAHUN HEOPTaHMYECKUX BEHICCTB U UX
MpEeBpaIlCHUH;

c(OpMHUPOBAHHOCTh YMEHHUI HCIIOIH30BATh XUMHUECKYIO CUMBOJIMKY JUISI COCTABIEHUS ()OPMYII BEIIECTB
W ypaBHEHUH XHMMHUUYECKHX peakiui, cucremarnueckyro HomeHkinatypy (IUPAC) u TpuBmambHble
Ha3BaHMA OTHCIIbHBIX HEOPraHMYECKUX BellecTB (YrapHbIil ra3, yriaeKuciblii ras, aMMuak, rameéHas
U3BECTb, HeTaléHast U3BECTb, INTHEBASI COJA, TUPUT U IPYTHE);

c(OpMHPOBAHHOCTh YMEHHI OMpPEICISATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHYECKHX 3JIEMEHTOB B
COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BHJ XMUMHUYECKOHW CBSI3M (KOBAJICHTHAs, MOHHAS, METaJUIMYecKas,
BOJIOPOJHASI) B COCOUHEHUSX, THI KPUCTAJUIMYECKOW PEIETKH KOHKPETHOIO BellecTBa (aToMHasi,
MOJIEKYJIsIpHas, MOHHAs, METaJUIM4ecKas), XapakTep cpedsl B BOTHBIX pacTBOpax HEOPTraHUYECKUX
COCIUHCHUH;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIJIC)KHOCTh HEOPTaHUIECKHUX BEILECTB II0 UX COCTAaBY
K ONpeAeNEHHOMY KilacCy/Tpynie COSAUHEHHUH (IPOCThIE BEIECTBA — METAIJIBl M1 HEMETAJUIbl, OKCHIBI,
OCHOBAaHHUSI, KHCJIOTHI, aM(pOTEPHBIE TUAPOKCHIBI, COJIH);

c(hopMHUPOBaHHOCTh yYMEHWH pAacKphIBaTh CMBICT Tepuomndeckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPHPOBATH €r0 CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKINY;
c(OpMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX DJIEMEHTOB
14 mnepuomoB Ilepuommueckoii cucreMbl xumuueckux siemeHToB J[. M. MenpeneeBa, MCHoib3ys
HOHATHSL «S-, P-, O-3JEKTPOHHBIC OPOUTAIN», «IHEPTETUUECKUE YPOBHHY», OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUS! CBOWCTB XUMHYECKMX OJJIEMEHTOB M HUX COCIMHCHWH TIO0 TepuojaM U Tpymmnam
[Tepuoauueckoii cucteMbl XuMuieckux 31ueMenToB /. 1. Menneneesa;

cOPMHPOBAaHHOCTh YMEHHMH  XapakTepu3oBaTh (OMMCHIBATH) OOIIME XMMHYECKHE CBOMCTBa
HEOPraHMYeCKUX BELIECTB Pa3IMYHBIX KJIaCCOB, IOATBEPXAATh CYLIECTBOBAHWE T'€HETUUECKOW CBSI3U
MEXJy HEOpPraHMYeCKHMMH BEIISCTBAMU C IIOMOIIbIO ypPaBHEHUIH COOTBETCTBYIOIIUX XHUMHUYECKHX
peaxuuii;

c(OPMHUPOBAHHOCTh YMEHHUS KJIacCU(HUUMPOBATh XMMHUYECKHE DPEAKUMH 0 Pa3IMYHBIM HpU3HAKaM
(amcity W cocTaBy pearupyrolluX BeIIecTB, TEIIoBoMy 3(dekTy peakinuu, H3MEHEHHIO CTeTleHed
OKHCIICHHS 3JIEMEHTOB, 00paTUMOCTH PEAKIINH, YUACTHIO KaTalll3aTopa);

c(OPMHUPOBAHHOCTb YMEHHH COCTABIATH YPAaBHEHUS pEAKUMHA pa3IMYHbIX THIIOB, IOJHBIE |
COKpAILEHHbIC yYPaBHEHUsI PeaklMii MOHHOTO OOMEHA, YYMTHIBasl YCIOBHUS, IIPH KOTOPBIX 3TH PEAKLHUU
WAYT JI0 KOHIIA;

c(OpMHPOBAHHOCTh YMEHHI MPOBOAUTH PEAKLMH, TIOATBEPKAAIOIINE KAU€CTBEHHBIN COCTaB Pa3InYHbIX
HEOPraHMYeCKUX BEIIECTB, PACHO3HABaTh OINBITHBIM IyTEM HOHbBI, NPUCYTCTBYIOIIME B BOIHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH pPAacKpBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINH
MOCPEICTBOM COCTABJICHHSI JJIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;

c(OpPMHUPOBAHHOCTh YMEHUI OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH pEaKkIMH OT Pa3InIHBIX
(bakTOpoB; XapakTep CMEIICHHsS] XHMMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3/ICHCTBHS
(npunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHH XapakTepH30BaTh XUMHYECKHE MPOLECCH], JIieKAllue B OCHOBE
MPOMBIIIIIEHHOTO TIOJYYEHHsI CEPHOM KHCIIOTHI, aMMHUaKa, a TaKkke cOPMHUPOBAHHOCTD IPEJICTABICHUI
00 00LIMX HAYYHBIX MIPUHLMIIAX U SKOJIOTHUYECKUX MPOoOJIeMax XUMHUYECKOTO IPOU3BOJICTBA;
c(OPMHUPOBAHHOCTh YMEHHUH NPOBOAWUTH BBIYMCICHUS C HCIIOJIB30BAaHUEM IOHATHA «MaccoBas OIS
BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHHI ra30B MPH XUMHUECKUX PEaAKIIUsIX, MACChl BEIIECTBA HIIH
00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEUIECTBA, Macce MM 00BEMY OJTHOTO M3 YYaCTBYIOIINX B
peaxkuy BEIIEeCTB, TEIIOBOTO 3((dekTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHsI MacChl BEIIECTB,
IPEBPALIEHUS U COXPAHEHUS SHEPIUH;

c(hOopMHUPOBAHHOCTh YMEHUH COOJIFOAATh [IPAaBUIIA TIOJIb30BAHUS XUMHUYECKOH IOCYION U J1a00paTOPHBIM
00opyIOBaHHEM, a TaKKe MpaBWiIa OOpamieHHs C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMH IO
BBITIOJTHEHUIO JTA00PAaTOPHBIX XUMHUECKHUX OIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHMH IUIAHUPOBaTh U BBINOJIHATH XMMHUYECKUH OKCIEPUMEHT (pasioKeHue
IEepOKCcHIa BOJOpOJa B IPUCYTCTBUM KaTalu3aTopa, OIpPEIeNICHHE Cpellbl PacTBOPOB BEILIECTB C



MMOMOIIBIO YHHUBEPCAIFHOTO HWHIWKATOpA, BIMSHHUE PAa3IHYHBIX (DaKTOPOB HA CKOPOCTh XHMHYECKOU
peaxium, peakiui HOHHOTO 0OMeHa, KaueCTBEeHHbBIE peaklny Ha cynb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHMUsI, pellieHHe SKCIEPUMEHTANBHBIX 3a7a4 1o TeMaMm «MeTtamiel» U «HemeTamnsr») B
COOTBETCTBHHU C MpaBHJIaMHU TEXHUKU OE30MACHOCTH MPH OOpallleHHH C BEIECTBAMH U J1a0OpaTOpHBIM
o0opynoBaHHEM, TIPEICTABIATh PE3yIbTAaThl XUMUYIECKOTO 3KCIIEpUMEHTa B (pOpMe 3alucH ypaBHEHUI
COOTBETCTBYIOIINX pPeakuii M (OPMYITHPOBATH BEIBOJIBI HA OCHOBE 3THX PE3YIhTATOB;
c(OpMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAJTM3MUPOBATH XMMUYECKYI0O MH(OpMAIHIO, MOTyYaeMyro U3
Pa3HBIX NICTOYHUKOB (CpEeAICcTBa MacCOBOI KOMMyHHKanH, MIHTepHET 1 ApyTHX);

c(hopMHPOBAHHOCTH YMEHHI COOIOIATH MPaBHIIA SKOJIOTHYECKH 1EIeCO00Pa3HOTo MOBEACHUS B OBITY H
TPYAOBOH IESTENHHOCTH B LIENAX COXPAHEHHUS! CBOETO 3[0POBbS M OKPYXKAIOMIEH MPUPOAHOM Cpelbl,
0CO3HaBaTh OMACHOCTH BO3JCHCTBHS Ha XHUBBIE OPTaHU3MBI ONPEACIEHHBIX BEIECTB, TIOHMUMAs CMBICT
nokazatens [1JIK, mosicHsITh Ha mpuMmepax crocoOBl YMEHBIICHHS W TPEAOTBPAIICHHS WX BPETHOTO
BO3/ICHCTBHS Ha OPraHU3M YeNIOBEKa;

JJIsA o6yan0u1ch;1 C OrpaHMYCHHBIMH BO3MOXHOCTAMHU 3J0POBbA: YMCHUC NPHUMCHATHL 3HAHUA 06
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHWSI BEMIECTB U XUMUIECKIX SBJICHHUIA;

JUTSL CIIETBIX W CIa0OBUASIINX OOYYaIOIUXCA: YMEHHE HCIONIB30BaTh PENbe(PHO-TOUCUHYIO CHCTEMY
obo3navyenuit JI. Bpaiins qys 3anucu XuMHUYECKUX QOPMYIT.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne ni/m I:;::;Z‘;f;:::me PAasIeIOB M TeM Beero KonTpoJabHble IMpakTn4yeckune gg;g)f OOBBa]::.])ILHLI e
padoThI padoThI pecypen
Paznen 1. TeopeTudyeckue 0CHOBBI OPraHUYECKOH XMMUH
IIpenmeT oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OpTaHUICCKUX COoeaMHEeHMI A. M. 3 bubmoreka POIII
byrneposa
Hroro no pasaeny 3
Paznea 2. YrieBogopoabl
2.1 [IpenenpHBIE YTIEBOIOPOIBI — aJKAHBI 2 bubamnoreka POII
29 HenpenenbHbie yrieBogopoabl: ajJKeHbl, 6 1 Eubmorexa POIII
AJIKaAUCHBbI, aJIKUHBI
2.3 ApoMaTHYeCKHe yTIeBOAOPOIbI 2 bubamoreka POII
24 Mpmpomme neroum yraenozopozon 3 1 BuGnorexa PO
Hroro mo pa3geny 13
Paznen 3. Kuciiopoaconep:xkanue opranndeckie coeJUHeHUs
3.1 Cruptsl. @eHon 3 bubimoreka POIII
3o pmeerm. KapGonome wieor 7 1 BuGmnorexa PO
3.3 VrneBoasl 3 2 Bubnnorexa POIII
Hroro mo pa3neny 13
Pa3nen 4. A3oTcogep:kamye OpraHu4ecKue coenHeHust
4.1 ‘ Amuzbl. AMUHOKUCIIOTHL. benku 3 ‘ bubmnuorexa POIII
Hroro no pasaeny 3
Pasznen S. BeicokoMoJieKyIsIpHbIE COCAMHEHHUS
51 ‘ ITnactmaccel. Kayuyku. BosnokHa 2 ‘ bubmmotexa PO
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2 ‘




11 KJIACC

KosunuecTBO 4acos JJIeKTPOHHBbIE
Ne n/m I:;:;‘;::;f;::me PasieIon HTeM Beero Koutpoabusie | IIpakTuueckue f)lg:)g? OOBBa];"l:J)1bel e
padoTsI padoThI pecypel
Paznen 1. Teopernyeckue 0CHOBbI XMMHUH
Crpoenue atroMmoB. [leprnoanyeckuii 3aK0H U
1.1 [Teprnonndeckasi cucTeMa XUMHISCKUAX 3 bubmmorexa POIII
anemenToB JI. 1. MennaeneeBa
19 Crpoenue BemecTBa. MHOrOOOpa3ue 4 Eu6morexa PO
BEIIECTB
1.3 XuMHA4YeCKHe peaKIiui 6 1 1 bubnmorexa POI
Hroro mo paznemy 13 bubnmorexa PO
Paznen 2. Heopranudeckasi XuMusi
2.1 Mertamibt 6 1 bubnmorexa POII
2.2 Hemerammnt 9 1 1 bubnunoreka POIII
23 CBsI3b HEOPraHMYECKUX U OPraHUYECKUX ) BuGmiorexa POIL
BEIIECTB
Hroro mo paznemy 17
Pa3znen 3. Xumus u Ku3Hb
3.1 ‘ XUMHUS 1 KU3HB 4 Bubmmorexa POIILI
Uroro no pazueny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoauyecTBO yacoB

Ne Tema ypoka Korrpon | Hpakrurse Jdara uydyenus
n/n Bcero bHBIE cKHe
padoThI padoThI
1 [Ipenmet opraHnyeckol XUMHH, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE 1
5 Teopus cTpoenust oprannyeckux coequneHuil A. M. BytnepoBa, €€ OCHOBHBIE 1
MIOJIOKCHUS
3 [Ipencrasnenue o knaccupuKalMy OpraHMdeckux Beniects. Homenkarypa 1
(cucremaTnueckas) ¥ TPHBUANBHBIC HA3BAHUSI OPTaHMYCCKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH s 1
5 MertaH #u 3TaH — NPOCTEHIIINE TPEJCTABUTENH ATKAHOB 1
6 AJKEeHBI: COCTaB M CTPOCHHE, CBOHCTBA 1
7 OTWJIEH ¥ IPONIIIEH — MPOCTEHINNE MPEACTABUTENH ATKEHOB 1
8 IIpakTudeckas padora Ne 1. «[lonydueHne aTueHa U U3ydeHHE ero CBOMCTBY» 1 1
9 Anxanuensl. byragnen-1,3 u metunOyranuen-1,3. Ilonyderne CHHTETHYECKOTO 1
KaydyKa U pe3HHBI
10 AJ'IKI/IHI:II cocTas 1 0COOEHHOCTH CTPOEHHS, TOMOJIOTUUECKHI psijl. ALETHIICH — 1
MPOCTEHINNI MPeCTaBUTENh aJTKHHOB
11 Boruricnenus Mo ypaBHEHHUI0 XUMHUYECKOW PEAKITHH 1
12 Apensl: 6eH3011 1 TOyosI. TOKCHYHOCTh apeHOB 1
13 ['eHeTnueckas CBs3b YIIIeBOAOPOIOB, MPUHAIISKAIINX K PA3IMIHBIM KJlaccam 1
14 [IpupoHbIe HCTOYHUKY YTIIEBOJOPOIOB: IPHUPOIHBIN ra3 U MOIyTHBIC HEPTIHBIE 1
rasbl, HeTh U MIPOAYKTHI €€ epepadOTKH
15 [IpupoaHbIe NCTOYHUKN YIIEBOJIOPOIOB: NPUPO/IHBIN Ta3 M Oy THBIC HE(PTSIHBIE 1
ras3sl, HeQ)Th M IPOJYKTHI €€ mepepadoTKH
16 KontposbHas padoTa no pazaeny «YTIeBOZOPOIbDY 1 1
17 [IpenenpHble OHOATOMHBIE CIMPTHL: METAHOJ U 3TAaHOJI. BomopoaHas cBsi3b 1
18 MHoroaToMHbIe COUPTHI: 3TUJICHIIIMKOJIb U MIMIEPUH 1
19 @DeHoIl: CTpOSHHE MOJIEKYJIbl, PU3MUECKHE U XUMUYECKHUE CBOMCTBA, IPUMEHEHHE 1
20 Anbaerupl: GopMalbIAeTya U alleTaabaerua. AIIeTOH 1
21 OIHOOCHOBHBIE TIpeJIeNIbHbIE KAPOOHOBBIE KUCIOThI: MYpPaBbHUHAS U YKCYCHAsI 1




22 [Ipaktrnueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCyCHOW KHUCIIOTBD» 1

23 CreaprHOBas U OJIEMHOBAS KMCIOTHI, KaK MPEACTABUTEH BBICIINX KapOOHOBBIX 1
KHCIIOT

24 MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, X MOIOIIIEE JIcHCTBUE 1

o5 CroxHble 3pUpBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX 1
3¢upoB

26 Kupsr: rugponus, npuMeHeHne, OHOIOrnIecKasi pojib KHPOB 1

27 YrneBogsl: cocTas, knaccupukanys. Baxkneimme nmpeacTaBuTeNy: TI0K03a, 1
¢dpykTo3a, caxaposa

28 Kpaxman u 1eiitoino3a Kak MpUpOIHbIC TOJTUMEPHI 1

29 KontponbHas pabora no paszaeny «Kucnopoicoaepkaiine opraHndeckue 1
coeaunHeHMs»/ Beepoccuiickast mpoBepouHas pabota

30 OO011as XapaKTEPUCTHKA a30TCOICPIKAIINX OPTaHUUICSCKUX COSTUHEHUH / 1
Bcepoccuiickast mpoBepovHas pabora

31 AMUHBI: METUJIAMUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTepHBIE OPraHUYECKHE COSTUHEHUS, NX

32 omonorudeckoe 3HaueHue. [lentuner. benkn xak mpupogHbIe 1
BBICOKOMOJICKYIISIPHBIE COCANHEHUS

33 OCHOBHBIE MTOHSATHSI XUMUHU BEICOKOMOJIEKYJISIPHBIX COCAMHEHUI 1

34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX coequHeHni. [Tnactmacchl, 1
Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 34




11 KJIACC

KoauyecTBO yacoB

J:;-)n Tema ypoka Koutpon IIpakrtuue JaTa usyuenns
Bcero bHbIE cKHe
paGoThI padoThI
1 XHUMUYECKHH IMeMeHT. ATOM. DIeKTpoHHast KOH(MUTYpaLrs aTOMOB 1
5 Tlepuonuueckuit 3akoH u [lepuoauyeckas cucteMa XuMHUECKUX demMeHToB . 1. 1
Menpeneesa, ux cCBA3b C COBPEMEHHOM TE€OpHEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUECKHX 3JIEMEHTOB M UX COCTMHEHHH
3 0 TPYIINaM U MeproiaM. 3HaUYECHUE TIEPUOINIECCKOTO 3aKOHA M CHCTEMBI 1
XUMHYECKUX 351eMeHTOB .M. MenzeneeBa B pa3BUTHH HAYKH
4 CtpoeHue BelecTBa. XUMUYECKast CBs3b, €€ BUJIbI; MEXaHU3Mbl 00pa30BaHUs 1
KOBAJICHTHOM cBsi3u. BogopoiHas cBsi3b
5 BanentHocTs. OnekTpooTpunaTrenbHocTh. CTeneHs okrucieHus. Bemecrsa 1
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOSHUS
6 [TonsTre 0 quCTIepCHBIX cucTeMax. MICTHHHBIE M KOJUIOMIHBIE PACTBOPHI. 1
MaccoBast o751 BEIIeCTBa B pacTBOPE
7 Knaccudukarus 1 HOMEHKIIATypa HEOPraHMYECKUX COeTMHEeHH. | 'eHeTrnaeckas 1
CBs3b HCOPraHMYCCKUX BCUICCTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XaMU4eCKHX peakiuii B HEOPTaHUIECKOH U OpraHNnIeCKOn
8 XUMUH. 3aKOH COXpPaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAICHHS 1
SHEPTHH MTPH XUMHUYECKUX PEAKITHSIX
9 CxopocTts peakiuu. OOpaTUMBbIE peakini. X UMAYECKOE PABHOBECHE 1
10 [Mpaktudeckas padora Ne 1. «Bnusiaue pa3nnvHbIx PakTOpOB HA CKOPOCTh 1 1
XUMHYECKOHN peaKitum»
DrekTpoauTHUecKas aucconnarys. ITousTre o BogopoaHomM mokaszarese (PH)
11  pacrtBopa. Peakiuu noHHoro oomena. [ uaponn3 opraHuyecKux 1 HEOPraHUIECKUX 1
BEIIECTB
12 OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITevJ'ILHBIe peakuuu. [lonstre o0 snexrposmse 1
pacIiaBOB M PaCTBOPOB COJIEH
13 KonrpossHas pabota 1o pasaeny «TeopeTuuecKkue OCHOBBI XUMHI 1 1
Mertanel, ux nonoxxenue B [lepronuueckoii cucreMe XUMHUYECKUX 3IIEMEHTOB /.
14 | . MeHnneneeBa U 0COOCHHOCTH CTpOeHUS aToMOB. O0mue pr3ndeckue CBOMCTBA 1
METaJIJIOB




15 | Conasbl MeTAJUIOB. DIEKTPOXUMUYECKUHN s HAPSDKEHH METaJIOB 1

16 XuMHYeCKHEe CBOMCTBA BAXKHEHIITNX METAIIOB (HATPHH, KaJIMHA, KaTbIIUHA, MarHHH, 1
ATIOMUHMN) ¥ UX COEAMHEHUI

17 XuUMHUECKHE CBOMCTBA XpOMa, MEIU U UX COCTUHEHUHN 1

18 = XumHueckue CBOWCTBA LIMHKA, )KeJIe3a U UX COCTUHEHUH 1

19 IIpaktrueckas padora Ne 2. "Penrenne skciepuMeHTAIBHBIX 3a71a9 110 TEME 1
«Metamasny"

20 Hewmerannsl, ux nonoxenue B [lepnogugeckol cucteMe XUMHUUECKUX 3JIEMEHTOB 1
J. . MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB

21 Ousznueckre CBOUCTBA HEMETAILIOB. AJNIOTPONHS HEMETAIUIOB (Ha IPUMEpe 1
KHCIIOpOJa, cepbl, pocdopa u yriepona)

22 | X¥MHUYECKHE CBOWCTBA rAJIOTEHOB, CEPhl U MX COCTUHEHUH 1

23 | XuMHUYECKHE CBOMCTBA a30Ta, pocopa U UX COCTUHEHHUH 1

24 | XUMHUYECKHUE CBOWMCTBA yriepoa, KpeMHUS U MX COeTUHEHUH 1

25 | [lpuMeHeHWe BaXKHEHIIMX HEMETAJUIOB M UX COCTUHCHHI 1

26 O06001IeHne 1 CUCTeMaTH3aNS SHUaHHﬁ 0 TeME «HeMeTannHix Brruucnenus no 1
YpaBHEHHUSIM XUMHYECKHX PEAKIIUH M TEPMOXHUMHUYECKUE PACUETHI

97 ’I'IpaKTqucxaﬂ pabota Ne 3. «Pemenne sKcriepuMEHTAIBHBIX 33124 110 TeMe 1

Hewmerayst"»

28  KownTtposbHas padora o temam «Metaisy u «Hemeramibny 1

29 Heopranuueckue u opranudeckue KUCIOTh. Heoprannyeckue 1 opraHudecKue 1
OCHOBAHUS

30 AmdoTepHbIe HEOPraHUYECKUE U OpraHnYecKHe coeInHeHus1. [ eHeTnuecKast CBs3b 1
HEOPraHWYECKNX U OPraHUYECKHUX BEIIECTB

31 Ponp xumum B 00ecriedeHnH SKOIOTHUECKOM, YHEPTeTUIECKON U IMHIIEBON 1
0€301MacHOCTH, Pa3BUTHUH MEIUITUHBI

30 Hpez[czaBneHI/m 00 00X HAYYHBIX TPUHITUIAX TPOMBITIIEHHOTO TTOTyYeHHSI 1
BR)KHEHIIINX BEIICCTB

33 | YenoBek B MUpE BELIECTB U MaTEPHAJIOB 1

34 | Xumus 1 310pOBbE UeIOBEKa 1

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI
10 KJIACC

Kon

IIpoBepsieMble peAMETHBIE Pe3y/JIbTAThHl 0CBOEHHS OCHOBHOII 00pa3oBaTebLHOM
NMPOrpaMMbl CpeHero 0011ero 00pa3oBaHusi

1

11

TeOpeTI/I‘IeCKI/IG OCHOBBI OpFaHI/I‘{eCKOI\/'I XUMHH

ChopMHUpPOBAaHHOCTh MPEICTABICHUHA O XMMHUYECKOHW COCTABJISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MHPA, POJIH XMMUU B MO3HAHUH SBJICHUI MPHUPOJIBI, B POPMUPOBAHUU MBIIUICHUS H
KyJNbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMON Ui peIIeHHS
MPAKTHYECKUX 3a7a9 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOJHON cpelie

12

13

Brnanenue cuctemMoll XUMHYECKHX 3HAHWH, KOTOpask BKIIOYACT: OCHOBOIOJNATAIONINE TIOHSITHS
(MorekyIa, BaJeHTHOCTb, 3JIE€KTPOOTPHLIATEILHOCTD, CTENICHbh OKHUCIICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIN 00BEM, yrJIepOaHBIH CKeneT, (pyHKIMOHAJIbHAS TpyIa,
paJyKai, H30MEepHs, N30MEpPbl, TOMOJIOTHYECKHUH PsiJ, TOMOJIOTH, YTIEBOIOPO/IBI, KHCIOPOI- U
a30TcoJiepKallie COSAMHEHHsI, ONOJIOTHYECKH aKTUBHEIE BELIECTBA (YTIIEBOIBL, JKUPBI, OCIIKH),
MOHOMEp, TIOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISIPHBIC COCIUHEHHS); TEOPHH H
3aKOHBI (TEOpHS XWMHYECKOTO CTpPOEHHs opranndecknx BemectB A.M. bytieposa),
3aKOHOMCPHOCTH, CHUMBOJIHNYECKUN SI3BIK XUMHH, q)aKTOHOFI/I‘ICCKI/Ie CB€ACHUA O CBOfICTBaX,
coCTaBe, TMOJyYCHHH W O€30MaCHOM HCIIOJIb30BAaHUU BAKHEHIINX HEOPraHWYECKUX H
OPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOH EITEILHOCTH YeJIOBeKa

ChopMupOBaHHOCTH YMEHUH BBISBIATh XapaKTEpHbIC MPU3HAKN ITOHATHH, YCTaHABIMBATh MX

B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHITUS MPU OMUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILCHU OPraHUYECKUX COEIMHEHUI

14

15

15

1.6

c(OpMHUPOBAHHOCTh YMEHHH HCIONB30BaTh XHMHUYECKYI0 CHMBOIHUKY JUIsI COCTABIICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (GOPMYNI OpPTraHUYECKHX
BEIIECTB M YPABHEHNH XMMHUYECKUX PEaKLUi, U3rOTaBINBAaTh MOJAEIN MOJEKYJ OPraHNYECKUX
BEIECTB JUI WILTIOCTPALNN UX XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS

CdopMHUpOBaHHOCTh YMEHHH YCTaHABJIHMBATh NPHUHAIJIEKHOCTh HM3YYCHHBIX OPraHUYECKUX
BEIIECTB II0 MX COCTaBy W CTPOCHMIO K OIpeaeNéHHOMY Kiaccy (Tpymre) COequHEHHH
(yrneBomopozpl, KHCIOPOA UM  a30TCOZAEpXKalllde COEIUHEHHS, BBICOKOMOJIEKYISIPHBIC
COe/IMHEHHUsT), 1aBaTh UM Ha3BaHHs 110 cucremaruueckoit Homenkiatype (IUPAC)
ChopMHUpPOBAaHHOCTh yMEHHUS OIPENesITh BUIBl XWMUYECKOW CBSI3M B OPraHHYECKUX
COeMHEHMSIX (OAMHAPHBIE W KPATHBIE)

ChopMHUpPOBAaHHOCTh yMEHHUS TIPUMEHSTH: ITOJIOKEHUS TEOPUU CTPOCHUS OpPraHHYECKUX
BemecTs A.M. byTtnepoBa it 00BSICHEHHST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTAaBa M
CTPOCHUS;, 3aKOH COXPAHECHHS MaCCHI BEIICCTB

VYraesogoponsl. Kucnopojconepkaiine u a30TCOASPKAIINE OPraHMYECKUE COCAMHCHUSI.
BBICOKOMOJIEKYIISIPHBIC COCAMHEHHS

21

CdopMupoBaHHOCTh YMEHHUH NPUBOANTH TPUBUAIHHBIC HA3BAaHUS OTICITHHBIX OPTaHHMYSCKHUX
BEIIECTB (3TWJICH, MPOIWJICH, alleTWICH, STUIICHTIIUKOIb, TIHIEPHH, (EHONI, (opMallbIeTu/I,
areTaibAeTH, MypaBbUHAS KHCIIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAs KHCIIOTA, CTEApHMHOBAS
KHCJIOTa, TJIF0K03a, PpyKTO3a, KpaxMall, IeJIIF0JI03a, TITHIIKH)

2.2

CdopMupOBaHHOCTh YMEHHUN XapaKTePU30BaTh COCTAB, CTPOCHHE, GU3HMUSCKUE ¥ XHMHUICCKUE
CBOMCTBAa THUITMYHBIX TPEACTABUTENICH PA3JIMYHBIX KJIACCOB OPTaHWYECKHX BeEIIeCTB (METaH,
9TaH, ATHJCH, MPOMWICH, aleTwieH, OyramueH-1,3, merunOyramuen-1,3, OeH30J, METaHOI,
3TaHOJ, STUICHIJIMKOIb, TIUIEPHH, (EHOI, alleTAIbIETH]], MypaBbUHAs U YKCYCHAs! KHCIIOTHI,
TJIFIOK03a, KpaxMaJl, [IEeJUTI0I03a, aMHUHOYKCYCHAsl KHUCIIOTa)

2.3

CdopMHupOBaHHOCTh YMEHHSI WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY THIIHYHBIMU
MPEACTABUTEIAMH  PA3IMYHBIX  KJIACCOB  OPraHMYECKHWX  BEUICCTB  ypaBHCHUSIMU
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIMNA C CIIOJIE30BAHUEM CTPYKTYPHBIX (hOpMYTT

2.4

ChopMUpOBAaHHOCTh YMEHHUS XapaKTePH30BaTh UCTOUYHUKU YTJICBOIOPOJHOTO CBHIPhs (HE(TH,
MPUPOHBIN Ta3, YroJib), CIOCOOBI MX TepepaboTKH U MPAKTUIECKOEe MPUMEHEHUE MPOIYKTOB




nepepadoTKH

3.1

3.2

XuUMHA U )KU3Hb. PacuéTel

CdopMupOBaHHOCTh YMEHHWH BIAaJE€Th CHCTEMOW 3HAaHWA OO0 OCHOBHBIX METO/JaX HAyYHOTO
MO3HAHMS, HWCIOJIb3yEMBIX B XUMHH TPU H3YyYCHUHM BEIIECTB M XUMHYCCKHUX SBJICHUN
(HaOnrozieHME, W3MEPEHHE, OKCICPUMEHT, MOJICIUPOBAHUE), WCIOIb30BaTh CHUCTEMHBIC
XUMAYECKHE 3HAHWS JUIS TPUHATHA PEUICHUH B KOHKPETHBIX JKH3HEHHBIX CHUTYAIHSAX,
CBSI3aHHBIX C BEIECTBAMH U UX MPUMCHEHUEM

CdopMHupOBaHHOCTh YMEHHH COONIONATh TMpaBWIIa TOIB30BAHUA XHMHUYECKOW TOCYION W
71a00paTOPHBIM 000PYAOBaHUEM, a TAKXKE MPaBUiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIIMSIMHU TIO BBITIOJTHEHUIO J1a00pATOPHBIX XUMHUECKUX OTBITOB

3.3

3.4

ChopMupoBaHHOCT, yMEHHMH IIJIAHUPOBATb M  BBHIMOJNHATH XWMHUYECKHH OKCIECPUMEHT
(mpeBpareHusl OpraHMYeCKUX BEIIECTB MIPH HaIPEBaHWUH, IIOTy4YEHHE STHUICHA U U3YUYEHHE €ro
CBOWCTB, KAaueCTBEHHBIC PEAKLUUH OPraHWYeCKUX BEILIECTB, JACHATypauus OeNKoB mpu
HarpeBaHUM, BETHBIC PEaKIUU OEIKOB) B COOTBETCTBUU C MIPABUIAMHU TEXHUKH 0€30MIaCHOCTH
npy 0OpalIeHNH C BELECTBAMH H JIAOOPATOPHBIM 000pYJOBaHUEM; MPEICTABIATD PE3yIbTAThI
XHUMHYECKOT0 3KCIIEPUMEHTa B (OpME 3amicH YpaBHEHHWH COOTBETCTBYIOIIMX PpEaKUMid U
(hopMyIHpOBaTH BEIBOJBI HA OCHOBE 3THX PE3yJbTaTOB

ChopMUpPOBAaHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM YpaBHEHUSIM (MacChl,
00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIIM MPOAYKTA PEaklIWH MO HM3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM MPOIYKTOB PEAKITHH)

3.5

3.6

Kon

ChopMUpPOBAHHOCTh YMECHHMM KPUTHUYECKH aHAJTU3UPOBATh XUMHYCCKYIO HWH(OPMAIIHIO,
MOJyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (CpEACTBAa MAacCOBOM WMHpopManuu, cetb MHTepHET U
JIpyTHe)

ChopMHUpOBAaHHOCTh yYMEHHH COONIOATh TIpaBWiIa OKOJOTUYECKH  IIeJIecoo0pa3Horo
MOBEJCHUST B OBITY M TPYJIOBOW JICATEIBLHOCTH B IENSIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYIKaroIel MPUPOIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JCHCTBHUS HA KHUBbIC OPTaHU3MBI
onpeNeNIEHHBIX OPraHUYeCKUX BelIecTB, MOHWMas cmbicn nokaszarens [1JIK (mpenenbHO
JIOMyCTMMOM  KOHIIEHTpAIlMH), TOSCHATh HAa MpUMepax CIHOCOObI  YMCHBIICHUS W
MPEIOTBPAIIICHUS UX BPEIHOTO BO3/ICHCTBYSI HA OPTaHU3M YeJIOBEKa

11 KJIACC

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThl OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl CpeHero 0011ero 00pa3oBaHusi

1

11

TeopeTnyeckrie OCHOBbI XUMUU

Brnanenue cucteMoi XMMHUYECKUX 3HAHUN, KOTOPAsl BKJIIOYAET: OCHOBOIIOJIATAIONIME MOHSTUA
(XMMHYECKHIA DJIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aroMma, S-, p-, 0-3IeKTPOHHEBIE OpOUTATIH
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, AIIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHUS,
XUMHUYECKasi CBSI3b, MOIIb, MOJIIPHAs Macca, MOJIIPHBIA 00BEM, KpHCTAIUITMYECKas pPelIeTka,
TUTIBI XUMUYECKUX PEAKIHH (OKHUCITUTEIHHO-BOCCTAHOBUTENBHEIE, 3K30- U DHAOTEPMUYCCKUE,
pEaKkIiMu HMOHHOTO OOMEHA), pPacTBOpP, DJIEKTPOJUTHI, HEDJIEKTPOIHTHI, DIEKTPOIUTHICCKAS
JIUCCOLIMAIMS, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKOM PEAKIMH, XUMUYECKOE
paBHOBECHE); TEOPUH W 3aKOHBI (TEOPHSI JJICKTPOIMTUICCKON aucconmanuu, llepruomudaeckrmii
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK
XUMHM, (PAKTOJIOTHMYECKHE CBEJICHHS O CBOMCTBaX, COCTaBe, MOJYYCHWH U O€30MacHOM
WCTIOJIb30BaHUY BOKHEHIITNX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATEILHOCTH
4yeJI0BEeKa

1.2

CdopMupOBaHHOCTh YMEHHH BBISBIATH XapaKTEpHbIE MPHU3HAKKA M B3aMMOCBSA3b H3YYEHHBIX
MOHATHH, TMPUMEHATH COOTBETCTBYIOIIME TIOHSATHS IPH ONHMCAHWU CTPOEHUS W CBOWCTB
HEOPTraHWYECKUX BELICCTB U UX MPEBPAIICHUI; BBISBIATH B3aUMOCBS3h XUMUUYECKUX 3HAHUN C
MOHSATUSIMU U TPEICTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

13

Bragenne OCHOBHBIMH METOJAaMH HAy4YHOT'O TIO3HAHUS BEIIECTB W XUMHYCCKUX SBICHUI
(mabimroieHre, U3MEpEHNe, SKCIICPUMEHT, MOICITHPOBAHIIE)

14

CdopMupOoBaHHOCTh YMEHHUH OMPEAETSATh BAICHTHOCTh W CTENEHb OKHCIEHUS XMMHUYECKUX




JJIEMEHTOB B COCIMHEHMIX Pa3IMYHOTO COCTaBa, BUJ XHUMHUYECKOW CBs3M (KOBaJICHTHAs,
WOHHAs, METAJUTMYCCKAas, BOJOPOAHAS) B COCAMHCHUSX, TUI KPUCTAUITMYCCKOW PEHIETKH
KOHKPETHOTO BEIIecTBa (ATOMHAs, MOJIEKYJISIpHASI, HOHHAS, METAJLTHIECKas )

15

1.6

ChopMupOBaHHOCTh YMEHHH OIpemeisITh XapakTep Ccpedsl B BOJHBIX  pacTBOpax
HEOPTaHWYECKUX COSIMHEHUI

ChopMHupOBaHHOCTh yMEHHUS KIACCU(PUIMPOBATh XHMHUYECKHE PEAKIHH TI0 Pa3IHIHBIM
npu3HakaM (YHCIy W COCTaBy pEardpylolIMX BEIIECTB, TEMIOBOMY d((EeKTy peakiuH,
W3MEHEHUIO CTENICHEH OKUCIICHHS JIEMEHTOB, 00OpAaTHMOCTH PEaKIIMU, YYACTHIO KaTaJlUu3aTopa)

1.7

18

ChopMupoBaHHOCTh YMEHHH COCTaBJISTh YPAaBHEHUS PEaKlMi PasIMUHBIX THIOB, IMOJHBIC U
COKpAaIlEHHbIC YpaBHEHHS pEaKIMi MOHHOTO OOMEHA, YUMTBIBAsl YCIOBHUS, IPU KOTOPBIX 3TH
peakLyy HIYT 10 KOHIA

CdopMupoBaHHOCTh YMEHHUI MPOBOIUTH PEAKIINH, MTOATBEPKIAIOIINE KadeCTBEHHBII COCTaB
pa3IMYHBIX  HEOPraHMYECKUX  BEIUECTB, PpAcClO3HABAThb  ONBITHBIM IYTEM  HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB

1.9

ChopMHUpPOBAHHOCTh YMEHHI PaCKPBIBATh CYIIHOCTh OKHUCIMTEIHHO-BOCCTAHOBHUTEIBHBIX
peaKuii MOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOrO OallaHCca ATUX PeaKkui

1.10

ChopMHUPOBAHHOCTh YMEHHI OOBSCHATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT
pa3INYHBIX (aKTOPOB

111

ChopMupoBaHHOCT YMEHUI OOBSICHATH XapakTep CMEIIEHHs] XMMHUYECKOTO pPaBHOBECHS B
3aBUCHMOCTH OT BHemIHero Bozaeiicteus (mpuniun Jle Illarense)

OO01mmas 1 HeopraHuIecKas XUMHUs

2.1

2.2

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh cMbIcH Ilepnonndeckoro 3akona /.M. Menneneepa
U JEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIOIIYI0, OOBSCHUTENBHYIO U HPOTHOCTHYECKYIO
(hyHKIUM

ChopMupoBaHHOCTh YMEHHUH XapaKTEPHU30BaTh 3JIEKTPOHHOE CTPOCHHUE ATOMOB XHMHUYECKHX
anemenToB 1-4 mepuwomo Ilepmommueckoit cuCTeMbl XUMHYECKHX dieMeHToB J[.U.
MenzeneeBa, HCIONB3Ys MOHATHS «S-, P-, O-2JIEKTPOHHBIC OPOHTAINY, «IHEPreTHYECKHE
YPOBHI», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHYECKHX DJIEMEHTOB U HX
COEIMHEHMI 110 ieprogam U rpynmnaM [lepuonnueckoit cucteMbl XuMu4ecKux 3aemeHTos J[. 1.
Menneneesa

2.3

ChopMHUpOBAaHHOCTh YMEHHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB Pa3INUHbIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKON
CBSI3U MEXIY HEOPraHMYECKHMH BEIIECTBAMHU C IMOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKHUX PEaKLUil
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2.5

2.6

CdopMupoBaHHOCTh YMEHUN YCTaHABIMBATH MPUHAIICKHOCTh HEOPTAHUUECKHUX BEIIECTB I10
WX COCTaBY K OTNpPEACIEHHOMY Kiaccy (TpymIe) coequHeHnH (TIPOCThIC BEIIECTBa — METAJUIBI U
HEMETaJUIBI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEPHBIEC THIPOKCHIBI, COJIH)

ChopMUpOBaHHOCT, YMEHHMH HCIOJIB30BaTh XMMHYECKYI0 CHMBOJHKY JJISi COCTAaBIICHHMS
(¢hopMyn BewleCTB M YpaBHEHMH XHMHYECKHUX PEaKIHid, CUCTEMaTHYECKYI0 HOMEHKIJIATYpy
(IJUPAC) u TpuBHaiibHbIC Ha3BaHHs OTACIbHBIX HEOPraHMUYCCKUX BEIECTB (yrapHblid ras,
YTIIEKUCHBIN Ta3, aMMHAaK, TaméHasi M3BECTh, HeraméHas W3BEeCTh, MUTHEBAs COJA, MUPHUT U
JApyrue)

ChopMupoBaHHOCTh YMEHHMH XapaKTepu30oBaTh (OMUCHIBATH) OOLIME XMMHYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3INYHBIX KJIACCOB, MMOATBEPKAATH CYIIECTBOBAaHUE N€HETHUECKOM
CBS3M MEXIYy HEOPTaHWYEeCKHMMH BEUIECTBAMH C IMOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKHX peakLui

2.7

ChopMupOBaHHOCTh yMEHWH IIJIAHUPOBATH M BBHIMONHATh XWMHYECKHHA OKCIIEPUMEHT
(pa3nmokeHue TMEepOKCHIa BOJOPOJA B TMPUCYTCTBHHM KaTaau3aTopa, OMNPEACICHUE CPEIbl
pPacTBOPOB BEIIECTB C TOMOINBIO YHHUBEPCATBHOTO WHIUKATOPA, BIMSHUE PAa3IAIHBIX
(bakTOpPOB Ha CKOPOCTh XMMHYECKOW pEaKIUh, peakilMd WOHHOTO OOMEHA, KaueCTBEHHBIE
peaknuu Ha cynbdar-, kapOoHAT- W XJOPUA-aHUOHBI, Ha KATUOH aMMOHWS, pPEIICHUS
JKCIICPUMEHTANBHBIX 337a4 1o TemMaM «Metamube»y W «HeMeTamnsl») B COOTBETCTBHH C




2.8

MpaBWJIaMU TEXHUKU O€30MAaCHOCTH TpHU OOpalleHHWH C BEIIECTBAMH H Ja00paTOPHBIM
000pyIOBaHUEM; TMPEICTABIATh PE3YJIbTAThl XUMHUYECKOTO JKCIICPUMEHTa B (hopMe 3amucH
YpaBHEHUH COOTBETCTBYIONIMX peakiuid H (OPMYJIUPOBATh BBIBOJBI HA OCHOBE JTHX
pe3yIIbTaTOB

CdopMupOBaHHOCTh YMEHHH COONIONATh TMpaBWIIa TOIB30BAHUA XHMHUYECKOW TOCYION W
71a00paTOPHBIM 000PYAOBaHUEM, a TAKXKE MPaBUiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIIMSIMHU TIO BBITIOJTHEHUIO J1a00pATOPHBIX XUMHUECKUX OIBITOB

2.9

ChopMHUpPOBaHHOCTh YMECHHI XapaKTEPH30BaTh XUMHUYECKUE MPOIECCHI, JCKAIINE B OCHOBE
MPOMBIIIUICHHOTO TIONIY9E€HUSI CEpHOW KHCJIOTHI, aMMHaKa, a Takxke Cc(HOopMHUPOBAaHHOCTh
MIPEJICTaBICHNH 00 OOIMMX HAYYHBIX MPHUHIMIAX U IKOJOTHIECKHX MpobdiIeMax XHUMHUYIECKOTO
MIPOU3BOJICTBA

3.1

3.2

XUMHUSA U KU3HL. PacyéThl

CdopMHUpOBaHHOCTh TPENCTABICHUH O XHMHUYECKOW COCTABIISIONIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA, POJM XMMHUH B TMIO3HAHWUU SIBIICHUH MPHUPOJBI, B (POPMHUPOBAHUH MBIILICHUS U
KyJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIBHOM TIpPaMOTHOCTH, HEOOXOAMMOW Uil peLICHHS
NPAaKTUYECKUX 3aad M HKOJOTMYECKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY 3I0POBBIO U
IIPUPOIHOHN cpene

ChopMupoBaHHOCT, yYMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUECKYI0 HMH(OpMAIHIO,
MOJy4aeMyI0 M3 pa3HbIX UCTOYHHKOB (CpPEeCTBa MacCOBOM KOMMYHHKAILUH, ceTh MHTEpHET 1

JApyrue)

3.3

3.4

ChopMupoBaHHOCT, YMEHHH COONIOJAaTh MpaBWia OKOJOTHMYECKH  IeJIecO00pa3HOro
MOBEICHUSI B OBITYy W TPYJOBOH IEATENHFHOCTH B IENSAX COXPAaHEHHUS CBOETO 3/I0POBbI U
OKpYKarolley NpUpOIHOM Cpeibl

Oco3HaBaTh OMAaCHOCTb BO3ICHCTBUSL HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB,
noHumast cmbicn mokazarens [1JIK, moscHATH Ha mnpuMepax crmocoObl yYMEHBIIEHUsS U
MPEAOTBPAIICHUS UX BPEAHOIO BO3ACUCTBUS HA OPraHU3M Y€I0BEKa

3.5

ChopMHUpPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCIICHUS C UCTIOIB30BAHUEM MTOHITUS «MacCOoBas
JTOJISl BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIIICHUN Ta30B MTPH XUMHUYECKUX PEAKITUSIX, MACChHI
BellecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIH 00BEMY
OJTHOTO W3 YyYacTBYIOIIUX B PEaKIUU BEIIECTB, TEMIOBOro 3¢ ¢eKTa peakiud Ha OCHOBE
3aKOHOB COXPAaHEHMSI MacChl BELIECTB, IPEBPALICHUSI U COXPAHEHUSI SHEPTUU



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
1

11

ITpoBepsieMblii 3JIEMEHT COJIEPKAHUS
TeopeTnueckre OCHOBBI OPTraHUYECKON XUMHUU

IIpenMeT opraHYecKOW XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHHUE B MTOyYCHNH HOBBIX
BELIECTB M MaTepuasoB. Teopus CTpoeHus opraHuyeckux coeauHeHuit A.M. Bytieposa, eé
OCHOBHBIE ITOJIOKCHUS

1.2

1.3

2.1

CTpyKTypHBIE (OPMYJIBI OPraHMYECKHX BelecTB. 'omonorus, nzoMepus. XuMu4yecKas CBS3b B
OpTaHMYECKUX COSIMHEHUSX — OIMHAPHBIC M KpaTHBIE cBs3H. [IpeacTaBienue o knaccupuKanuu
OPTaHMUYECKHUX BELIECTB

HomeHnknarypa opraHmueckux COEOUHEHHUH (cucTeMaThyecKas) M TpPUBHAJIbHbIE Ha3BaHUS
BaXHEHIINX MPEACTaBUTEICH KIaCCOB OPraHMUECKUX BEILECTB

YrneBonopoasl

AJIKaHBI: COCTaB M CTpPOCHHE, TOMOJIOTHYECKHH pan. MeTtan w d3TaH — mpocTeimme
NpeaACTaBUTCIIN AJIKAHOB! (I)I/I?,I/I‘IGCKI/IG U XMMHYECKHE CBOMCTBa (peaKHI/II/I 3aMCUICHUus Hu
TrOpeHust), HaX0KJAeHHUEe B IPUPOJIe, MOTyUeHHE U IPUMEHEHHEe

2.2

2.3
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AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psiA. DTUIECH M TPONUJICH — MPOCTEHIme
MPEICTABUTENIN AJKCHOB: (DU3NYECKHE M XMMHUYCCKHE CBOWCTBA (PEaKIMHM TUAPUPOBAHUS,
raJIOTeHUPOBAHUS, THAPATALNHN, OKACICHHS U TIOJTHMEPH3aIliH ), TOJTyYeHHE U MPUMEHEHHE
Anxanwensl: Oytamuen-1,3 u wetunOyramuen-1,3: cTpoeHHe, BaKHEHIIHE XHMHUYECKUE
CBO¥cTBa (peakuus nmoauMepusaiun). [lomydeHne CHHTETHYECKOTO KayqIyKa M PE3UHBI

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHYECKHA Psill. AIIETUIEH — MPOCTEHIINi
MPEJICTaBUTEIIb AJKUHOB: COCTaB, CTPOCHHUE, (PU3NUYECKHE M XUMHUYECKHUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHHUS, THAPATAIINN, TOPCHHSI ), TTOJIYICHHE U TPUMEHEHUE
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Apenbl. beHzon: cocraB, crpoeHue, (usndeckne W XUMHYECKHE CBOWCTBa (peakiuu
raJOTeHUPOBaHNUA W HUTPOBAHUS), IMOJNy4YeHHE W HpuUMeHeHue. Toiyos: coctaB, CTPOEHHE,
¢u3nUecKue 1 XMMHUYECKUE CBOMCTBA (PeaKky TaJlOreHUPOBAHUS 1 HUTPOBAHMUS), TIOIy4YEHHE U
npuMeHeHne. TOKCHYHOCTh apeHoB. ['eHeTHMueckas CBS3b MEXIy YIJIeBOJOPOJaMH,
MIPUHAISKAIIKMMHI K Pa3IMYHBIM KJIaccaM

2.6

[TpupoaHble UCTOYHHUKH YTIeBOJOPOAOB. [IpupoaHslii ra3 u nomyTHeie HedTsHBIE ra3sl. He1h
n e€ mpoucxoxaenue. CriocoObl mepepaboTKu HeTH: HeperoHka, KPeKHHI (TEepMHUYECKHM,
KaTaIMTHYECKHi), THpoin3. IlpoagykTel mepepaOoTkM HepTH, UX NPUMEHEHHE B
MIPOMBIIIEHHOCTH U B ObITYy. KaMeHHBIH yTrosib U IPOAYKTHI €ro nepepaboTKu

3.1

3.2

3.3

Kucnoposaconepkarmye opraHUIIeCKUue COSTUHEHUS

[IpenenpHBIE OJTHOATOMHBIE CIIUPTHI. METaHOJ U 3TAHOJI: CTPOEHHE, (PU3HUecKre N XUMUIECKHe
CBOMCTBA (pEaKkIuy C aKTHBHBIMH METaJUIAMH, TaJOT€HOBOJIOPOIAaMH, TOPEHHE), IPUMEHEHHE.
Bonoponssle cBA31M MeXIy MOJIEKYJIaMH CIIUPTOB. JleficTBHE METaHOJa M 3TaHOJIa HA OPTaHHU3M
4yenoBeka. MHOroaTOMHbIE CIUPTHI. DTHJICHIVIMKONIL W TIIMLEPUH: CTpOeHHe, (pusndeckue u
XMMHYECKHE CBOWCTBA (B3aMMOEHCTBHE CO MIETOYHBIMU METaJUIaMH, Ka4eCTBEHHAs peakius Ha
MHOTOaTOMHBIE crnupThl). /[leiictBme Ha opraHm3Mm denoBeka. [IpuMeHeHme rinuepuHa M
STUJICHITTUKOJIS

@deHoN: CcTpOeHHE MOJIEKYJbl, (PHU3MYecCKHe M XUMHYECKHe CBOHCTBAa. TOKCHMYHOCTH (heHoIa.
[Ipumenenue ¢enona

Anbneruapl U KeToHbl. DopManbaerui, aueTalbIerua: CTpOeHHEe, GU3NIECKUE U XUMHUUECKUE
CBOHCTBa (pEakLUM OKHUCICHHMS U BOCCTAHOBJICHMS, KAUECTBEHHBIC DPEAKLUM), MOJIydCHHE U
IIPUMEHEHUE

3.4

ONHOOCHOBHBIC IpE/ICIbHbIE KapOOHOBBIE KHCIOTh. MypaBbuUHAs M YKCYCHAas KHCJIOTHI:
CTpoeHHe, GU3NIECKUEC U XUMUYCCKUE CBONCTBA (CBOIMCTBA, OOIIHE /T KJIacca KUCIIOT, PeaKIIHs
sTepuduKanum), TMOydeHHe u mpuMeHeHne. CTeapuHOBas W OJCWHOBAas KHUCIOTHI Kak
MPEICTABUTENIN BBICIINX KapOOHOBBIX KHCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
HMX MOIOIIIee JEeHCTBHE




3.5

CroxHble 3(UpPbI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPONN3 CI0KHBIX 3QHUPOB. JKHUpPHL
I'unponus xupos. Ilpumenenne xupos. bruonornueckas posb )KMpPOB

3.6

4.1

VYrneBoapl: coctaB, KiaccupUKalMsi YTrIEBOJOB (MOHO-, IW- W Tonucaxapuipl). [mokosa —
MPOCTEUIIINH MOHOCAaXapHJ: OCOOCHHOCTH CTPOCHHS MOJICKYIbI, (pH3MYECKHE W XUMHYCCKHE
cBoiicTBa (B3ammMmogelictBue ¢ ruapokcumoMm wmenu(ll), oknciaeHme aMMHUAYHBIM PacTBOPOM
okcuga cepedpa(l), BoccTaHoBiIeHHME, OpOXEHHE TJIOKO3BI), HAXOXKICHWE B MPUPOJE,
npuMeHeHue, ouonoruueckas poib. ®otocunTe3. PpyKTo3a Kak u3oMep IIOKo3bl. Kpaxman u
NEJUTI0NI03a KaK MpUpPOJHbIe monuMmepbl. CTpoeHue Kpaxmaia W IeJUTioNio3sl. du3uyeckue u
XMMHYECKHE CBOMCTBA KpaxmaJa (THIPOJIH3, KaueCTBEHHAs PEAKIHs C HOIO0M)

A3zoTcoiepxaiiiue OpraHuuecKie COCAMHEHHS

AMHWHOKHCIIOTEI Kak aM(OTEpHBIC OpraHudecKue coeauHeHus. Du3nueckne M XUMHUICCKHE
CBOMCTBa aMHUHOKHUCIIOT (Ha MpHMEpPE TIUIMHA). BUOIOrMYecKkoe 3HAYCHHE AMHUHOKHUCIIOT.
IlenTuael

4.2

5.1

5.2

benkn kak mnpuponHBIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. [lepBuuHas, BTOpWUYHAA W
TpEeTUYHasi CTPYKTypa OesnkoB. XHMMHUYECKHE CBOHCTBAa OENKOB: THUAPONH3, ACHATYpaLus,
Ka4yeCTBEHHbIC PEaKLUU Ha OEJKH

BBICOKOMOITEKYIIIpHBIE COEAMHEHNUS

OCHOBHBIE TOHSTHA XHMHH BBICOKOMOJEKYJSIDHBIX COCOVUHEHHN: MOHOMEp, IOJINMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEPH3ALNN, CPEOHIS MOIEKyJIspHas Mmacca. OCHOBHBIE
METO/]Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — OJMMEepHU3alis 1 MOJIMKOH/ISHCAIUS
OKClepUMeHTaJIbHbIE METOJbl H3Y4EHHs BEIIeCTB M HX TMPEBPALICHHI: O3HAKOMIIEHHE C

oOpasnaMi TPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IlacTMacc, KaydykoB. [lomyuyenue
CUHTETHUYECKOr0 KayuyyKa U PE3UHBI

11 KJIACC

Kopn
1

11

1.2

13

IIpoBepsieMblii 2J1eMEHT CO/IEPKAHUS
TeopeTnueckre OCHOBbI XUMUH

XUMUYecKHid aieMeHT. AToM. SIIpo aToMa, H30TOIEL. DIIEKTPOHHAs 000JI0UKa. DHEPreTHYECKUe
YPOBHH, MOIYyPOBHH. ATOMHBIE opOuTanu, S-, P-, d-amemenTsl. OCOOCHHOCTH pacIpeieIcHHs
SJIEKTPOHOB MO OPOWTANISIM B aTOMax DJIEMEHTOB TMEPBBIX YETHIPEX MEPHUOAOB. DJICKTPOHHAS
KOH(UTYpanus aTOMOB

[Tepuonnuecknii 3akon u Ilepuoanueckas cucrema xummuueckux snemeHtos .M. Menzaeneena.
Ces3p nepuognueckoro 3akoHa u llepuonnueckodl cucTeMbl XuUMuU4eckux siemeHtoB J[.U.
MeHpeneeBa ¢ COBpEMEHHOM TEOpUel CTPOSHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB
XUMHYECKUX DIIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIIOKHBIX BEIECTB IO TPYIIaM H
nepuoaM. 3HaU€HUE MEPUOJUIYECKOr0O 3aKOHA B Pa3BUTUU HAYKU

Crpoenue BeniecTBa. XMMUYECKask CBsI3b. BUABI XMMUUECKOW CBsI3M (KOBaJCHTHAs HETOJSPHAsS
Y TIONISIpHAsI, NOHHASI, MeTalndeckas). MloHbI: KaTHOHBI M aHWOHBI. MexaHNU3MBbI 00pa30BaHU
KOBJICHTHOW XMMHUYECKOH CBsI3U (0OMEHHBIH U JOHOPHO-aKIIENITOPHBIN). Bomopo iHast cBsi3b

14

15

1.6

BasieHTHOCTE. DIEeKTPOOTpUIIATeIFHOCTh. CTETICHh OKHCIICHUS

BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOIO CTPOEHHUs. 3aKOH IIOCTOSIHCTBA COCTaBa
BemlecTBa. THMBI KPHUCTALTMYECKHX PEMIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THIA
KpucTaymnueckol pemérku. IloHaTHe o auMcnepcHbIX cucTemax. VICTHHHBIE W KOJIJIOWIHBIE
pacTBOpbl. MaccoBasi 107151 BEIIECTBA B PAaCTBOPE

KJ'IaCCI/I(l)I/IKaLII/IH HCOPraHNM4CCKUX COG}:[PIHGHPIﬁ. HOMCHKJ’IaTypa HCOPraHM4YCCKUX BCUICCTB

1.7

Xumnueckass peakuusi. Knaccupukanms XUMHUECKMX peakIMid B HEOPraHHMYECKOH U
OpPraHNYECKON XMMHU. 3aKOH COXPaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U IPEBPALLCHUS
SHEPIUU NPU XUMUYECKUX PEAKLIUSIX

1.8

CKopOoCTh peakIuu, e€ 3aBUCIMOCTb OT Pa3IHYHBIX (aKTOPOB

1.9

OOpaTnmble peakiuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIHAIONINE HA COCTOSIHHE
xuMuueckoro paBHoBecus. [Ipunuun Jle [llatense




1.10

BHGKTpOJ'II/ITI/I‘-ICCKaﬂ Jucconyanys. CunbHbBIE U caa0bIe OJICKTPOJIUTHL. Cpe):[a BOJHBIX PAaCTBOPOB
BCHICCTB: KHCJIasl, HeﬁTpaJ'[LHaH, micjao4yHasd. PeaKHI/II/I HOHHOr0 00OMEHa

1.11

OKHCIUTEILHO-BOCCTAHOBUTEIIBHEIC pcaKkumn

2.1

Heoprannueckas xumus

Hemerannel. [lonoxxenne HemeraiioB B Ilepuonnueckoil cucreme XuMuueckux 3neMenToB J[. 1.
MenzaeneeBa W OCOOCHHOCTH CTpPOCHHMsS aTOMOB. Du3Myeckue CBOMCTBA HEMETAJUIOB.
AJnoTponus HEeMEeTaJUIOB (Ha IpUMepe KICIopoia, cepsl, pocdopa u yriepoaa)

2.2

2.3
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XUMHUYECKUE CBOMCTBA BAXKHEHUIIINX HEMETAJUIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa
U KPEeMHHUS) W WX COCAWHCHHWH (OKCHAOB, KHCIOPOICOACPKAIINX KHCIOT, BOIOPOIHBIX
coenuHenwit). [[puMeHeHe BaYKHEUIIIMX HEMETAJUIOB U UX COCIMHCHHM

Metamnbl. [lonoxenue MeraminoB B Ilepuoandeckoit cucteMe xumMuueckux sneMmeHToB J[.U.
MenneneeBa. OCOOEHHOCTH CTPOEHHUSI 3JEKTPOHHBIX 000JOYEeK aTOMOB MeTauioB. OOmime
(m3nueckue cporicTBa MeTauioB. CIUTaBbl METAIUIOB. DJIEKTPOXUMHUYECKHU DS HATPSKESHUH
METaJIJIOB

XVWMHUYECKHE CBOMCTBA BAKHEHIINX METAIUTOB (HATPWUH, KalWid, KalbIHid, MAarHUH, allOMUHUM,
LIUHK, XpOM, JeJe30, Medb) W uX coeauHeHWid. OOmME CrocoObl MONYyYEHHS METaJIOB.
HpI/IMCHCHI/Ie METaJIJIOB B 6I>ITy U TCXHUKEC

2.5

3.1

I'eneTnueckas CBsi3b HEOPraHUYECKUX BEIIECTB, MPUHAJIEKAIINX K Pa3JIMYHBIM Klaccam
XUMUS U )KU3HDb

Ponp xuMum B 0Oecne4eHWH SKOJOTHYECKOW, DHEPreTHYeCKON W MHIeBOod Oe30macHOCTH,
paSBI/ITI/II/I MCIUIIUHBI. HOHHTHC [0) HaquBIX METOAaX IMO3HAHHUS BEIIECCTB U XUMHUYCCKUX pCaKHI/II\/'I

3.2

3.3

[IpencraBnenuss 06 OOMIMX HAYYHBIX NPUHIWIAX IPOMBIIUICHHOTO TONYYSHHS BasKHEHIINX
BemecTs. UelloBek B MHMpE BEIIECTB M MATEPHAJIOB. BAKHEWIINE CTPOUTEIbHBIE MAaTEPUAIIbL,
KOHCTPYKIMOHHBIE MAaTEpUalbl, KPACKH, CTEKIO, KEpaMHKa, MaTe€pHalIbl IS JJIEKTPOHUKH,
HaHOMAaTepHalbl, OPraHUUECKIEe U MUHEPAIbHBIE YA00pEeHNUs

XuMHS 1 3J0pOBbE YEIOBEKa: MpaBHja MCHOJIb30BAHMS JICKAPCTBEHHBIX MPENapaToB, MpaBuiIa
0€30I1acHOTr0 UCIIOJIb30BAHUS MPENapaToB OBITOBOH XUMHUH B TIOBCEIHEBHOM JKU3HH




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

* Xumus. 10 knace. ['abpuensn O.C., Octpoymos WU.T'., Cnagxos C.A. AKuuoHepHOE 00IIECTBO
«3narenbctBo «IIpocBerieHune

* Xumus. 11 xmace. I'abpuensa O.C., Octpoymos WN.I'., CrankoB C.A. AKIEOHEpHOE 0OIIECTBO
«UznarenbctBo «IIpocBemenue»

METOJUYECKHE MATEPHAJIBI JIVISA YUUTEJIA

Xumus. 10 knace. bazoBelit ypoBens. [IpoBepounble u KoHTponbHbIE padboThl ['abpuensn O.C.,
OctpoymoB U.T"., Cnankos C.A.

Ypoku xumrn B 10 ximacce. Meroandeckoe nocobue ["abpuensa O.C., Octpoymos U.I'., Cnaakos
C.A.

Xummst. 11 xkmacc. bazoBsiit yposens. [IpoBepounsie 1 KoHTpoIbHBIE padoThl ['abpuensn O.C.,
Octpoymos IN.I"., Crankos C.A.

Ypoku xumun B 11 ximacce. Meroandeckoe nocobue ["abpuensa O.C., Octpoymos U.I'., Cnaakos
C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubmuoreka ITOK https://m.edsoo.ru/7f41a636

GlobalLab — I'mo6anbHas mkosbHast 1a00paTOpust

Poccwuiickast snexTponHas mkosa https://resh.edu.ru/



