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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS (enepaabHOH 00pa30BaTENbHOM MPOrpaMMbl CPEIHETO
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHbIE 00pa3zoBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MpOorpaMMbl MO XHMHH, K ONPEIEICHHUI0 o00Ien
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CpPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHU K YPOBHIO IIOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONINM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpoAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 00OydyaroUIMXcsS HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4YeHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHATIBHON XKHU3HHU OOILIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIMN, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOM KyabTypbl. OHAa BHOCHT CBOW BKJIAI B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTABa OKPYXAIOLIEro MUpPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCTbl0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCJIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELICHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBEUeCTBA — CBIPbEBOM, 3HEPreTHYECKOM, MHUIIEBON, 3KOJIOIMYECKOM O€30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBUM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U OopraHndeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa o0ecreyrBaeT BO3MOXHOCTh PAcCMOTPEHHsI BCErO0 MHOT000pa3us
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yu4eOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHECHHM, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCA B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHMs IEPBOHAYAILHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCcs MPEIOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HAQYEHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O Ba)KHEHIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KYJIbTYpOJOTUYECKAM W TIPUKIQAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHH, MOMOTAlOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
VMHTEJUIEKTYAJIbHBIX U JKCIEPUMEHTAIBHBIX HMCCIIEOBATENbCKUX 3aad.B menoMm copeprkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb MPUPOIHBIX SIBJICHUHN ITyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/1aHUs HOBBIX TEXHOJIOTMI U MaTepUAJIOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
npeaMeTra mpeaycMaTpuBaioT (OPMHUPOBAHHE YHHBEPCAJIbHBIX YYEOHBIX JEHCTBUHN, UMEIOLINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO TpHu3HAETCs (OPMUPOBAHME OCHOB XHMHUYECKOM HAyKM Kak 0OJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MUpPA, B OCHOBE KOTOPOH JIeXKaT KIIFOUEBBHIC MOHSTHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX [MO3HAHUS BEIISCTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHEC YMEHUW W CIIOCOOOB JICATEIHHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHII 0e30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepikarenpHas XapakTepUCTUKA [EJIeH W 3a7a4 U3ydeHUs MpeaMera B
MPOrpaMMe TI0 XUMHUHU YyTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMU
B cucTeMe cpenHero oobmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OpPMEHTHUPOBAHHONW Ha TOJATOTOBKY BBIIYCKHHKA 0O0IIe00pa3oBaTeIbHOM  OpraHu3aIliiy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KM3HU JIIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBsI3M ¢ 3TMM TpH HM3YYCHHH TIpeaIMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HAYCHHE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanrtanus  OOyJalomUXcsl K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOMIETOCS  MUDA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku wuHMOpMAIMK, HEOOXOMUMBIX ISl MPUOOPETEHHs] OTIBITA
NesITEeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a y4eOHOM M Hay4YHO-TIOMYIIPHOU HH(POPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATHBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U NMPOBEICHUN XUMHUYECKOTO KCTIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHUS K TPUPOJE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mmaHe cpemHero ooOiero oopazoBaHus MpeaMeT «XuMus» 0a30BOr0 YpOBHSA
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE MPEAMETHI.



OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmero obpaszoBanusi, coctarisier 68 dacos: B 10 kimacce — 34 gaca (1 gac B Hemeno), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHudeckoid XUMHUM: €€ BO3HUKHOBEHHUE, PAa3BUTHE M 3HAYEHHE B IOJYyYEHHUU
HOBBIX BEILECTB U MaTepuasnoB. Teopus crpoeHust opranuueckux coennnenuit A. M. byrneposa, eé
OCHOBHBIE TOJOKEHUsA. CTpPYKTypHBIE (HOPMYJIBI OpPraHMYECKHX BeHIeCTB. [ OMOJIOTHS, H30MEpHSs.
XuMHYecKas CBS3b B OPraHU4ECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o KiacCH(PUKAUK OpPraHUYECKUX BemiecTB. HoMmeHkatypa OpraHH4ecKux
COEIMHEHUI (cucTeMaTU4ecKasl) U TPUBHAJIbHbIE HAa3BAaHUS BaXHEMILIUX IPEACTAaBUTEIEH KI1acCOB
OpraHMYECKUX BEIECTB.

DKClepUMEHTANIbHBIE METOAbl W3YUEHUS BELIECTB M UX IPEBPALIECHUM: O3HAKOMIIEHUE C
oOpa3lilaMu OpraHMYECKUX BEIECTB M MaTepuallaMd HAa HX OCHOBE, MOJEIUPOBAHHUE MOJIEKYII
OpraHMYECKUX BEUIECTB, HAOIIOJEHHE U ONUCAHHE JEMOHCTPALMOHHBIX OINBITOB MO MPEBPAILEHUIO
OpraHMYECKUX BEIECTB MIPU HarpeBaHUH (TJIaBJIeHHUE, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB W CTPOCHHME, TOMOJOTHYECKHH pAx. MeraH W 3TaH — mpocreumme
MIPEJICTAaBUTENN AJIKAaHOB: (PU3MYECKUE U XUMUYECKHE CBOMCTBA (peakIMH 3aMEelIeHUs] U TOpeHus),
HaX0XJIeHHE B IPUPOJIE, MOIYYeHHE U TPUMEHEHHE.

AJKEHBI: COCTaB M CTPOECHHE, FOMOJIOTMYECKHHN psAx. DOTWIEH W NPONWIEH — IMpoCcTeHimne
MPEJICTaBUTENIN AJIKEHOB: (U3HUecCKHe M XHMHYECKHE CBOWCTBAa (peakuuu TUAPUPOBAHUS,
raJIoreHUPOBAHUS, THIpATALlUU, OKHCIEHUS U MOJIMMEPHU3aLIiN), TOJyYeHUE U IPUMEHEHHE.

Anxamuensl: OyramueH-1,3 um wetmiOyramueH-1,3: cTpoeHue, BaXHEHITHE XUMHYECKUE
cBOICTBa (peakius noauMmepusanun). [lomydeHne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN Psll. ATETHICH — MPOCTCHITNI
MIPEJICTaBUTENb AaJKUHOB: COCTaB, CTpOeHHE, (U3MUecKkue W XUMHYECKUE CBOICTBa (peakiuu
TUAPUPOBAHUS, TaJJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUS ), TOJIyYeHNE U IPUMEHEHHE.

Apensl. benszon: coctaB, cTpoeHHe, (PHU3MYECKHE M XHUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HUTPOBaAHMs), TOJy4YeHHEe W NpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue C80UCMBA (peakyuu 2alo2eHupo8aHus U HUMPOBAHUS), NOJyYeHUue U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTHMYeckas  CBSI3b  MEXIy  YIVIEBOJOPOJIAaMH,
MIPUHAUICKAMMH K pa3JIMuHbIM KJlaccaM.

[IpupoaHbie HCTOYHUKH YriaeBoA0poa0B. [Ipupoansiii ra3 u nomytHeie HedTaHbIe ra3sl. HepTh
n e mnpoucxoxieHue. CrnocoObl mnepepabOTKM HEPTHU: TEPEroHKa, KPEKUHT (TepMUYECKHil,
KaTaJUTHYeCKUi ), muponus. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHUE B TPOMBIIIIIEHHOCTH U
B ObITy. KaMeHHBI yroib ¥ MPOIYyKTHI €ro nepepaboTKu.

OKCIEepUMEHTAIbHBIE METOJIbl M3YYEHHUsI BELIECTB M MX IPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3laMu IUIacCTMAacC, KaydyyKOB M pe3uHbl, komiekuuu «HepTb» U «Yrosb», MOIAEIUpPOBaHHE
MOJIEKYJ YTJIEBOJIOPOAOB U TaJOr€HONPOU3BOIHBIX, IPOBEICHIE MPAKTUIECKON PaOOThI: MOJIydYeHHE
3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenus no ypaBHeHHIO XMMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WM MPOJYKTa peaKkiMK MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 MCXOTHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUN).

Kucaopoaconep:xamme oprannyeckue coeAHHEHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHON U OSTaHON: CTpPOEHHUe, (U3NYECKUue U
XUMUYECKHE CBOMCTBa (peakiuy C aKTUBHBIMH METaJUlaMH, TaJIoT€HOBOJOPOJIaMH, TOPEHHUE),
IIpUMeHEHHE. BogopoaHbIe CBA3M MEXAY MOJIEKYJIaMU CIUPTOB. JelicTBME METAHOJA U 3TAHOJIA Ha
OpraHMu3M 4Y€JI0BEKa.




MHOroaToMHBIE€ CIIUPTHL. DTUIICHIJIMKOJb U TIUIEPHUH: CTPOEHHE, (PU3MUECKUE U XUMUYECKHE
CBOMCTBA (B3aMMO/ICHCTBHE CO IMIETOYHBIMH METAJUIAMH, KAUE€CTBEHHAs! PEaKLUsi HA MHOTOATOMHBIE
cinupthl). JlelicTBue Ha OpraHu3M yesoBeka. [IpuMeHenne riunepria U 3TUIICHTITUKOJIS.

@DeHoJI: CTPOCHHE MOJEKYINbI, (U3MUECKHE U XUMUYECKHUE CBOMCTBAa. TOKCHMYHOCTH (heHoa.
[Tpumenenue deHomna.

Anpaerunpl U kemousi. PopManbAeTH, alleTalbICTU: CTPOCHUE, PU3UIECKUE U XUMUYIECKHE
CBOWCTBA (pEaKkUMW OKHUCICHUS ¥ BOCCTAaHOBJICHHWS, KAUECTBEHHBIC pEAKLWHU), TOIy4YeHHE |
pUMEHEHHE.

OHOOCHOBHBIE TpeNeNIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs W YKCYCHas KHCIIOTHI:
CTpoeHUe, (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA (CBOMCTBA, OONIME /ISl Kjacca KHUCIIOT, PEaKIus
sTepuUKaNNK), TOJydeHHe W mnpuMeHeHue. CTeapuHOBas W OJIGMHOBAas KHCIOTHI  Kak
MPEJCTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE JENUCTBHE.

CnoxHple 3(upbl Kak NPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MApONu3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosornaeckas posib )KUPOB.

VYrieBojapl: cocTaB, KiIaccHU(pUKalMs YriIeBOJAOB (MOHO-, TU- W mojucaxapuabl). ['moko3za —
MPOCTENIINI MOHOCAaXapua: OCOOCHHOCTHM CTPOEHMSI MOJIEKYJNbl, (U3MYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumojeiicTBue ¢ ruapokcuaoM Meau(ll), okucieHne amMMHauHBIM PacTBOPOM OKCHIA
cepeopa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAXOXICHHE B TPHUPOJE, TPUMEHEHHUE,
ouosnoruyeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemnrono3a kak mpupojHble nojuMmepbl. CTpoeHue Kpaxmajia W IIeJUTFOJIO3HI.
du3nuecKkue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUs C HOJIOM).

OKCIepUMEHTATbHBIE METOJBI HW3Y4YeHHsI BENIECTB W WX MPEBPAlICHUN: TIPOBEICHHE,
HaOJI0/IeHNEe U OMHCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CHMPTOB, KAUECTBEHHBIE PEAKIINU
OJIHOATOMHBIX CIUPTOB (OKUCIeHHE »dTaHoja okcuaoM wmeau(ll)), MHOroaTroMHBIX CIHPTOB
(B3ammopeiicTBue TimnepuHa c ruapokcugom Mmemnu(ll)), ampmerugoB (okuciaeHHE aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l) m ruapoxcumom memu(ll), B3ammomelcTBUE Kpaxmalia C HOJOM),
MPOBEACHUE TIPAKTUICCKON PabOThI: CBOMCTBA PacTBOPA YKCYCHOU KUCIIOTHI.

Pacuérhpie 3amaun.

Boruncnenus mo ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOTO
BEIECTBA WUJIM MPOJYKTa PEeaklUy MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 UCXOIHBIX
BEIECTB WM IPOAYKTOB PEAKIINH).

A3oTcoepKale OpraHndeckie CoeqMHEHMUS.

AMUHOKHUCIIOTHl Kak amM(pOTepHble OpraHuyeckue coenuHeHus. OU3NYECKUE U XUMHUYECKHE
CBOMCTBa aMUHOKHUCJIOT (Ha MpUMepe IIulHa). buonornyeckoe 3HaueHre aMuUHOKUCIIOT. [lenTumpt.

benku kak mpUpoaHBIE BBICOKOMOJIEKYNISApHBIE coenuHeHus. l[lepBuuHas, BTOpUYHAS U
TpeTHuYHasi CTPYKTypa OeikoB. XHMHUYECKHE CBOICTBa O€NKOB: TUAPOIM3, JCHATypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCIIepUMEHTAIbHBIE METOAbl HM3Yy4eHHUS BEIIECTB M HUX IMpeBpallleHHil: HaOIIoAeHue u
OTHCAaHHE JIEMOHCTPAI[MOHHBIX OIBITOB: JCHATypalus OCNKOB MPHU HAarpeBaHUU, I[BETHbIC PEaKIIUU
OETKOB.

BbicokoMoieKkyIsIpHbIE COeNHEHH

OCHOBHBIE TIOHSATHSI XHMHUHU BBICOKOMOJIEKYISPHBIX COECIUHEHHUN: MOHOMEp, MOJIMMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJMMEPH3AlMU, CPEeIHssT MoJieKysipHas Macca. OCHOBHBIE METO[IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUI — NOIMMepH3alts U MOJIMKOHISHC AU

DKcIepUMEHTANbHbIE METO/bl M3Y4EHHUsS BEIIEeCTB M MX INPEBpAIlCHUI: O3HAKOMIIEHHE C
o0Opa3iaMu NpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexXnpeaMeTHbIE CBS3H.

Peanuzanuss MeXnpeAMETHBIX CBsi3ed NMpH U3ydeHMHM opraHuueckoil xumum B 10 kimacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaKk U MOHITHUH,
SBJISFOIIMXCSI CHCTEMHBIMHU JJIs1 OTJEIBHBIX IPEMETOB €CTECTBEHHO-HAyYHOTO ITUKIIA.



OOmire ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SBJICHHE, HAYYHBIH (DaKkT, TMIIOTE3a, 3aKOH, TEOPUS,
aHalM3, CHUHTE3, KiIacCHu(UKauus, NEePHOAUYHOCTb, HAONMIOACHHE, H3MEpPEHHE, JKCIIEPHMEHT,
MOJEIIUPOBAHUE.

®dusnka: MaTepus, dHEPrus, macca, aroM, NIEKTPOH, MOJIEKYJA, SHEPreTHYEeCKUH ypOBEHD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3NYECKHUE BETUYMHBI M €AWHUIIBI UX
H3MEpPEHUs.

buonorusi: kierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpranmsMme, (HOTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BEIIECTBA (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus: MUILEBbIE MPOIYKThl, OCHOBBI PallMOHAIBLHOTO MHUTAHMS, MOIOIINE CPEACTBA,
JICKApCTBEHHBIE W KOCMETHYECKHE TpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKASA XUMUS

TeopeTnueckne 0CHOBbI XUMHUH

XuMuYeckui  aneMeHT. AToM. Snpo aroma, H30TONBL.  DIEKTpOHHas  00OJOYKa.
DHepreTUYecKre yYpOBHH, MOIYPOBHH. ATOMHBIE OpOHTamH, S-, P-, O- amementsl. OcoOeHHOCTH
pacrpesiesieHusi AJIEKTPOHOB MO OpOUTANsIM B aTOMax 3JEMEHTOB MEPBBIX YETBHIPEX MNEPUOIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepmognueckuit 3akoH u Ilepumonnueckass cucremMa XuMuueckux osmeMeHtoB JI. .
MenneneeBa. Csi3b nepuouvecKkoro 3akoHa u Ilepuoanueckoil cUCTEMbl XUMHYECKUX JIEMEHTOB
J. W. MeHneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TpyIIaM U
rnepuoaaM. 3HayeHue NePUOIUIECKOTO 3aKOHA B Pa3BUTUN HAYKH.

Crtpoenue BemiecTBa. XUMHAYECKast CBSA3b. BUIbI XUMHUYECKOM CBS3M (KOBaJCHTHAS HEMOJISIPHAS
U TIOJIApHAsi, HOHHAs, MeTajuindyeckas). Mexann3mbl 00pa30BaHUs KOBAJIEHTHOM XMMHYECKON CBS3H
(oOMeHHBIT u JIOHOPHO-AKIIETITOPHBIN ). Bonopoanas CBSI3b. BaneHTHOCTS.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHU. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO KW HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH ITOCTOSIHCTBA COCTaBa
BellleCTBA. [HWIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUIIA
KPUCTAJUTMYECKOUN PEIIETKH.

[lonartue o nucnepcHbIX cucrteMax. VMcTMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 101
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdecknx coeauHeHuid. HomeHkIaTypa HEOpPraHMYeCKHX BEIIECTB.
['eneTnueckas cBsI3b HEOPraHUYECKUX BELECTB, IPUHAAICKAITUX K PA3IUUHBIM KJIACCaAM.

Xumuyeckas peakuus. Kiaccupukanus XuMUYeCKMX peaknuii B HEOPraHMYecKoh u
OPraHMYEeCKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpaIICHUS
SHEPTrUM MPU XUMUYECKUX PEAKLIMSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTUMbIE pPEaAKIMH.
Xumnueckoe paBHoBecue. DaKTOPHI, BIUAIONIME HA COCTOSHUE XMMHUYECKOTO paBHOBecHs. [IpuHimn
JlelllaTense.

DnexTponuTHueckas auccormanus. CunpHple W crnabble 31ekTponuThl. Cpega BOIHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKcIepUMEeHTaIbHbIE METO/Ibl U3YUeHHsI BEIIECTB M MX MPEBPAIECHU: JeMOHCTpanus TabauIy
«Ilepnomuueckass cucreMa xumuueckux siemeHToB JI. WM. MenneneeBa», u3ydeHue Mojenen
KPUCTANIMYECKUX PEIIETOK, HAOIIOJeHWE M ONHCAHWE JEMOHCTPALMOHHBIX M J1aOOPaTOPHBIX
OMBITOB (pa3joKEHUE NEPOKCUIA BOJOPOAA B NPUCYTCTBUU KaTalU3aTopa, ONPEICIICHUE CPEJIbl
pacTBOpPOB BEIIECTB C TMOMOULIbIO YHMBEPCAIBHOTO WHIMKATOPa, PEAKUUU HOHHOTO OOMEHa),



MPOBEACHUE TPAKTHUECKOW paboThl «BiusHHME pa3nuYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM
peaxun».

Pacuérnble 3aaum.

Pacuérel 110 ypaBHEHMSIM XMMHUYECKUX PEAKLUUH, B TOM YHCIEC TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM NOHSTHS «MAaccoBas J0JIs BEIIECTBAY.

Heoprannueckass xumus

Hewmeramnsl. [lonoxenue HemetaioB B [lepuoauueckoil cucreMe XMMUYECKUX JIEMEHTOB /1.
W. MenzaeneeBa 1 0COOCHHOCTH CTpOCHHS aTOMOB. DPu3nveckre CBOWCTBAa HEMETAIIIOB. AJITIOTPOTIHS
HEMETAJUIOB (Ha IpUMEpe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJUIOB (TaJIOT€HOB, CEephI, a30Ta, pocdopa, yriepoaa
U KPEMHHUS) U UX COEANHEHUHN (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COETUHEHMUI).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Mertamnel. [lonoxenne meramnoB B [lepuoanueckoit cucremMe xumuyeckux 3nemeHtos 1. U.
MenneneeBa. OCOOEHHOCTH CTPOEHHS DJIEKTPOHHBIX 000J04eK aToMoB MeTauioB. OOmue
¢usnueckue cBoicTBa MeTauioB. CIIaBbl METAUIOB. DJEKTPOXMUMHYECKUN P HaNpsKeHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIITUX METAIOB (HATPHUH, KaJTui, KaJIbIIMI, MarHuii, alFlOMUHUH,
LIUHK, XpPOM, YeJe30, Me/Ib) U UX COCTUHEHHH.

O61ue crocoObl Moay4YeHust MeTauioB. [IpruMeHeHre MeTasioB B OBITY U TEXHHUKE.

DKcIepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB M MX MPEBPALLEHUI: N3ydyeHUEe KOJUIEKIINH
«MeTansl ¥ CIUIaBbly), 00pa3lloB HEMETAIJIOB, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/a4, HaOII0IeHNE U
OMMCAaHNE JEMOHCTPALIMOHHBIX U JAOOPATOPHBIX OMBITOB (B3aUMOJIEHCTBHE IMIPOKCHIA ATFOMUHHUS
C pacTBOpaMHU KHCJIOT U I1IeJI0Yell, KaueCTBEHHBIE PEaKIIMM Ha KATHOHBI METAJIJIOB).

Pacuérhpie 3amaun.

Pacuérbl Macchl BemecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIMU BELIECTB, pacdE€Thl Macchl (00bEMa, KOJUYECTBA
BEIIECTBA) POJYKTOB PEaKIMH, €CIIU OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xumum B obecrieueHWH SKOJOTHYECKOW, DHEPTeTHYCCKOW M THINEBOM 0€30MacHOCTH,
pa3BUTHH MeIULMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIECTB U XUMUYECKUX PEaKLU.

IIpencraBnenus 06 OOLIMX HAyYHBIX NPUHIUIAX MPOMBIIUIEHHOTO IOJYYEHUs BaXKHEUIIMX
BEIIECTB.

YenmoBek B MHUpE BEIIECTB M MAaTEpUAIOB: BAXKHEHIIME CTPOUTEIBHBIE MaTEpHUAIbL,
KOHCTPYKLIMOHHBIE MaTepUalbl, KpPacKH, CTEKIO, KepaMHMKa, MaTepualbl Uil JJICKTPOHUKH,
HaHOMAaTepHuallbl, OPraHUYECKUEe U MUHEPaJIbHbIE yI00OpEHus.

XUMHS U 300pOBBE YEJIOBEKA: NPABUIIA UCIOJIb30BaHMs JIEKapCTBEHHBIX IIPENapaToB, IIPaBUiIa
0€30I1aCHOT'0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XMMHH B IOBCEAHEBHOM KU3HHU.

Me:xnpeaMeTHbIE CBS3H.

Peanu3anus MeXnpeIMEeTHBIX CBs3€il MpU M3ydeHUH oOLIe 1 HeopraHudeckoi xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 MCII0JIb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHbBIX MOHATHH, Tak U
MIOHATHM, ABIAIOIUXCSA CUCTEMHBIMU I OTJENIBHBIX ITPEIMETOB €CTECTBEHHO -HAYYHOT'O LIUKJIA.

OOuire ecTeCTBEHHO-HAy4HbIe MOHATHS: Hay4dHbIH (DakT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, Kilaccu(UKaIus, NepruoAUYHOCTh, HAOIIOCHNE, SKCIIEPUMEHT, MOAEIHPOBAHNE, U3MEPEHHE,
SIBJIICHHUE.

®dusnka: Marepus, DHEpPIus, Macca, aTOM, 9IEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUYECKHi YpOBEHb, BEILECTBO, TeJ0, OO0BEM, arperaTtHoe
COCTOSIHHE BEIeCTBa, (PU3NUECKUE BEIMUUHBI U eTUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

Buosorus: kieTka, opranusM, sKocucTeMa, onochepa, Makpo- 1 MUKPOIJIEMEHThI, BUTAMHHBI,
0OMEH BelIeCTB B OpraHU3Me.

I'eorpadusi: MuHepabl, FOPHbBIE MTOPO/Ibl, TOJIE3HbIE HCKOMIAeMbIe, TOIIMBO, PECYPCHI.



Texnomorus: XUMHYECKas MNPOMBIIIJICHHOCTb, MCTAJUTYPTHsA, IMPOU3BOACTBO CTPOUTCIIBHBIX
MaTepuaioB, CEIIbCKOXO03SMCTBEHHOE Mpon3BOACTBO, nuicBas MPOMBIIIJICHHOCTD,
(bapMaL[eBTI/I‘IeCKaSI MPOMBIINIJICHHOCTDb, IMPOMU3BOACTBO KOCMCECTHUUCCKUX IPLCIIApaTOB, IMPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCPUAJIOB, JICKTPOHHAA IIPOMBIINIJICHHOCTh, HAHOTCXHOJIOTUH.



INIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHWK HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHS OOYUYAIONIUMUCS TPOTpamMm
cpeaHero oOmero o0pa3oBaHHs (JMYHOCTHBIM, METampeIMETHbIM M IpeaMeTHbiM). Hayuno-
METOAUYECKON OCHOBOM Ui pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTPaMM CPEIHETrO
o011ero 00pa3oBaHUs SIBIISCTCS CHCTEMHO-ACSITCIBHOCTHBIN TTOIXO/.

B cooTBeTCTBHU € CUCTEMHO-/IEATEIHHOCTHBIM MTOIX0JA0M B CTPYKTYPE JTHYHOCTHBIX PE3yJIbTaTOB
OCBOEHHS TpenMeTa «XHMHsS» Ha YPOBHE CpEIHEro OO0Iero oO0pa3oBaHHs BBIACICHBI CIIEAYIOIINE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYYAIOUIUMUCS POCCUUCKOW TpaKIaHCKOM HWICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HAJIMYHE MOTHUBAIUH K 00YyUESHHIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHWH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUi 0a30BON HAyKU XUMUU;

FOTOBHOCTb M CIIOCOOHOCTH OOYYaloIIUXCSl PYKOBOJACTBOBATHCS B CBOEH JI€ATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIMMH IEJIOCTHOW CUCTEME XMMHUYECKOTO 00pa30BaHUs,

HAJIMYHE TPABOCO3HAHMS JKOJOTHYECKON KYJIbTYPHl W CIIOCOOHOCTH CTaBUTHh IIETTH M CTPOHTH
KU3HCHHBIC TUTaHBL.

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS TpeaMeTa «XHMHUsD) JOCTHUTAIOTCS B €MHCTBE YYEOHOU U
BOCIIMTATENILHON JIEITETFHOCTH B COOTBETCTBHH C TYMaHUCTHYECKHUMH, COMOKYIBTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMH W WJI€AJIaMU POCCHIICKOTO TPAKIAHCKOTO OOIIECTBa, MPHHATHIMUA B
oOuiecTBe HOpPMAMH M TpaBWJIAMH TOBEACHHUS, CIIOCOOCTBYIOIIMMHU IpOIEccCaM CaMOIIO3HAHMUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIHUXCS.

JIM4HOCTHBIE PEe3yAbTaThl OCBOEHUS NMpeAMETa «XUMUS» OTpa)karoT c(OPMHUPOBAHHOCTH OMbBITA
M03HABATEIbHON U MPAKTUYECKON AESITETbHOCTH 00YyYaloIIUXCsl M0 peau3aluu MPUHATHIX B 001eCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YYaIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
U TIPABOIIOPSLIIKY;

MIPEJICTaBJICHHS O COLIMATIBbHBIX HOPMaxX U MpaBUjIaxX MEKIUYHOCTHBIX OTHOILIEHUHN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOH TBOPUYECKOH NEATEILHOCTH MpPH CO3JAaHUHM Y4YEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATEIbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl APYTUX MpH
aHaJlM3e pa3IMYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHIO OTEYECTBEHHON XUMUU;

YBOXKEHUS K MPOLIECCY TBOPYECTBA B 0OJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAayKH €CTh Pe3yNAbTaT IMTENbHBIX HAOIIOJCHHM, KPOMOTIHUBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPYZa YUEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABATEeNIbHBIX MOTHUBOB B MOJYYEHUHU U MOCIEIYIOIIEM aHanu3e MH(opMaruu o
NEePEOBbIX JOCTUKEHHUIX COBPEMEHHON OTEUECTBEHHOM XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIOCOOHOCTH OIICHHWBATh CUTYallMM, CBSA3aHHbIE C XUMUYECKUMHU SBJICHUSMH, U MPUHUMATh
OCO3HAHHbIE pelIeHHs], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TOBEAEHHE U TIOCTYIKM CBOMX TOBapuIlell ¢ MO3ULUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEACTBUIN 3TUX MOCTYIIKOB;

4) popMupPOBaHHSA KYJIBTYPHI 310POBbS:



NMOHMMAHUS IIEHHOCTEW 3J0poBOro M Oe3omacHOro oOpa3a JKHM3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnroieHns paBmil 0€30MacHOT0 OOpaIEeHHs ¢ BEIIeCTBAMU B OBITY, TIOBCETHEBHOM )KM3HU U B
TPYIOBOU AESATEIBHOCTH;

MMOHUMAHWS [EHHOCTH TPABWJI WHAWBHIyaTHbHOTO W KOJUICKTUBHOTO OE30TMAcHOTO TOBEICHUS B
CUTYaLIMSX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TIOCJEJICTBUM M HENPUATUS BPEIHBIX NPHUBBIYCK (YHOTpeOJICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B YU€OHO-HCCIICIOBATEIILCKON e TEIILHOCTH, OOIIECTBEHHO
MOJIC3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacCTHE B PEIICHUH MPAKTUUECKUX 3a7a4 COIMAIbHOM HANPaBICHHOCTH
(B pamMKax CBOETro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE HAa OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHUMHH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJ0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYyaJIBHOW TpaeKTOpUU oOpazoBaHMs, Oymymieit
npodeccud W peanu3anui COOCTBEHHBIX J>KMU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTUYECKH 1ETIECO00Pa3HOTO OTHOMICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS JKH3HU
Ha 3eMiie;

MMOHUMAaHMs TJIOOAJIBHOTO XapaKTepa OHKOJOTHYECKUX MPOOJIeM, BIHSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHHS HEOOXOJAMMOCTH HCHOJIb30BAaHUS JOCTHKEHHM XWMHUU JUIsl PELIEHUS BOIMPOCOB
paIMOHaIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPHUATHS JCUCTBHI, MPUHOCIIINX BPEI OKPYXKAIOIIEH MPUPOIHOU cpele, yMEHUs
MIPOTHO3UPOBATh HEOJATOMPUATHBIE AKOJIOTUYECKUE MOCIEACTBHS MNPEANPUHUMAEMBIX NEHCTBUM U
MpeoTBpaIlaTh UX;

HaJIM4YUs PA3BUTOTO  HSKOJOTMYECKOTO  MBIIUICHUS, SKOJOTHYECKOW KYIbTYphI, OIbITa
JEeSITEeIbHOCTH 3KOJIOTHYECKOM HAINPaBJICHHOCTH, YMEHHsI PYKOBOJICTBOBAThCS MMHU B MO3HABATEIHHOM,
KOMMYHHMKAaTUBHOM M COLUUAIbHOW MpPAKTHUKE, CIHOCOOHOCTH W YMEHHUS AaKTHMBHO MPOTHBOCTOSTH
WJIC0JIOTUH XeMo(oOouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH U 00I1IeCTBEHHOM MPaKTUKU;

MMOHUMAaHUS cieln(UKY XUMUHU KaK HaAyKH, OCO3HaHUs €€ poyi B (JOPMUPOBAHUU PALUOHAIIEHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IIEIOCTHOTO MPEJICTaBICHUS 00 OKPY)KaIOIeM MHUPE KaK O €IUHCTBE
MPUPOJBI U YeNOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUU MpPoOJIeM COXpaHECHHUS
MIPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B OCOO0OM 3HAYMMOCTH XUMHUHU JJIi COBPEMEHHOM LMBHIM3alUU: B €€
T'YMaHUCTHYECKOW HAIIPaBJICEHHOCTH U BKHOU POJIM B CO3/IaHUU HOBOW 0a3bl MaTepUaAIbHON KYIbTYpHI,
pelIeHnH TI00aNBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOI, IHEPreTUUECKOM,
MUIIEBOM M SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIEYCHUN YCIOBHUM YCIEIIHOTO
TpyJa U SKOJOTHYEeCKH KOM(DOPTHOH KM3HH KaXKIOTO UieHa 00IecTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: MOHUMAHHUS CYIIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX
B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOIH30BaTh MOJydyaeMble 3HAHUA 7S aHaIN3a U OOBSICHEHHS
SBJICHUN OKPY)KAIOIIET0 MUpPA M MPOUCXOMAANIMX B HEM H3MEHEHHWH, YMEHHs JenaTh 000CHOBAHHBIE
3aKJIFOUEHUs] HA OCHOBE HAYYHBIX ()aKTOB M MUMEIOMIMXCS JAHHBIX C IENbI0 TONYy4eHHsS JOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH CaMOCTOSITEIIFHO WCIOJh30BAaTh XUMHUYECKUE 3HAHWS JUISI PEIICHUs MpoOJieM B
PCAIBHBIX JKU3BHCHHBIX CUTYyallUAX;
MHTEpeca K MO3HAHUIO U MCCIIEIOBATENBCKOM e TeTbHOCTH;
TOTOBHOCTU U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHUIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUHU C )KU3HEHHBIMU HOTp€6HOCTSIMI/I;
HWHTEpeca K 0COOEHHOCTSIM TPy/ia B Pa3IMUHbIX cepax mpoPhecCHOHATHLHON ACSITEILHOCTH.
METAINIPEJMETHBIE PE3YJIbTATbDI

MertanpeaMeTHble pe3ysibTaThl OCBOEHHS Y4eOHOro mnpeaMmera «XHMHsS» Ha YPOBHE CPETHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCS — MEXKIUCIHILTHHAPHBIC
(MexTmpeMeTHbIE) OOIIeHAYYHbIE MOHATHS, OTPaXKAIOIIHME LEIOCTHOCTh HAayYHON KapTHHBI MHpa U
CHCIII/I(l)I/IKy MCTOAO0B IMO3HAaHMs, UCIIOJIB3YCMbIX B €CCTCCTBECHHBIX HayKaX (MaTCpI/ISI, BCIICCTBO, DHCPIYs,
SIBJICHUE, TPOIIECC, CHUCTEMa, HAy4HbIH (paKT, MPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUs,
WCCIIeIOBAaHUE, HAOIOICHUE, H3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHUBEpCcaJbHble y4yeOHble JEMCTBHS (IIO3HABATENIbHbIE, KOMMYHHMKATHUBHBIE, PETYJISTUBHBIE),
obecnieunBaroue ¢GopMupoBaHue (YHKIIMOHATHLHOM T'PaMOTHOCTH M COLMAIBLHOW KOMIETEHIIUU
00yJaroImXcs;

CITOCOOHOCTH 00yJaronmxcst WCITOJIB30BAThH OCBOCHHBIC MEXIUCITUTIITHHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEpcajbHble y4eOHbIE JNEMCTBHS B MO3HABATEJIbHON U COIMAIbHOM
IIPAKTHUKE.

MeramnpeaMeTHbie  pe3yabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAJIbHBIMH  Y4eOHBIMU
IMO3HAaBATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU }IeI\/'ICTBI/ISIMI/I.

OBJajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENIPHO  (OpMyIUpOBaTH W aKTyaJU3UpOBaTh  MpoOJeMy, BCECTOpOHHE e
paccMaTpuBaTh;

OTIPENETATh LENH JeATEIBLHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUH UX JOCTHXKCHHS, COOTHOCHUTh
pe3ynbTaThl IEATETLHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh MPHU OCBOCHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIJCIIATh XapaKTePHBIC
MPU3HAKK TIOHSATUH M YCTAHABJIMBATh UX B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIIHME TOHITHS IS
0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS U KPUTEPHHU IS KJIACCU(UKAITUU BEIIECTB U XUMHUYECKUX PEAKIIHiA;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3Y4aCeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTHYECKHE PACCYKACHHS (MHAYKTUBHBIC, ICIyKTUBHBIC, IO aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pPACCMATPUBAEMBIX SIBICHHUSIX, (OPMYIMPOBATH BBIBOJABI U
3aKITFOYCHUS;

MIPUMEHSTH B MPOLIecce MO3HAHUS, UCIIONIb3YeMble B XMMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBATh MOJCIBHBIC MPEACTABICHUS — XUMUYCCKUN 3HAK (CMMBOJI) 2JIEMEHTA, XUMHUYECKas
dbopmMyna, ypaBHEHHWE XHMUYECKON peakuuu — TpPH pEIIeHUH Y4YeOHBIX T[O3HABATEIbHBIX H
MPAKTUYECKHX 3a/1a4, IPUMEHSATh Ha3BaHHbBIC MOJICIIbHBIC ITPEACTABJICHHS IS BBISIBJICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEAKIIUU.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeHiCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHil;

dbopMynUpoBaTh LENH U 33[]a4l UCCIIEOBAHUS, UCIIOIh30BaTh MOCTABIEHHBIE H CAMOCTOSITEILHO
chopMynupOBaHHBIE BOMPOCHl B KadecTBE HHCTPYMEHTA IMO3HAHWS M OCHOBBI ISl (hOPMUPOBAHUS
TUMOTE3bI 0 TPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYKICHUN;

BIIQJIETh HABBIKAMU  CAMOCTOSITETLHOTO  IJIAHUPOBAaHUS U TMPOBEICHHS  YYCHUUYECKUX
AKCMEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HaOMIOAaTh 3a XOJOM TpoIlecca, CaMOCTOSTENHHO
MIPOTHO3UPOBATH €ro pe3yibTar, GopMyTHpoBaThH 000OIIEHUS U BBIBOIBI OTHOCUTEIHHO TOCTOBEPHOCTH
PE3yIbTAaTOB HCCIEAOBAHUS, COCTABISATH OOOCHOBAHHBINM OTUET O IPOAENaHHON paboTe;



npuoOpeTaTh OMBIT YYCHHUUYECKOW HCCIIEAOBATEILCKOM M MPOEKTHON AEATENbHOCTH, MPOSIBISATH
CMOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITENIFHOMY IOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3ajad,
IIPUMEHEHUIO Pa3JIMYHbIX METO/IOB [IO3HAHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHKAX WHGpOpMAIMu (HAyYHO-TIOMYJspHAs JUTEparypa
XHMHUYECKOTO COJIEpyKaHUs, CIIPaBOYHBIC MT0coOus, pecypchl HTepHEeTa), aHaTM3UpOBaTh WHPOPMALIUIO
pa3aMYHbIX BHUJIOB U (OpM MPEICTaBICHMS, KPUTUYECKH OLICHMBaTb €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUNBOCTb;

(bopMyIHpOBATh 3aPOCHl ¥ PUMEHSATH Pa3IMYHbIE METOAbI IIPU NMOUCKE U 0TOOpe MHpOpMAaLUH,
HEOO0XOAMMOM ISl BBITIOJTHEHHSI yIEOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUA WH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMaJbHYIO (opMy THpencTaBieHus HHPOpMauu (CXEMBI,
rpaduku, 1uarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCI0JIb30BAaTh HAYYHBIN SI3bIK B Kaue€CTBE CPEJCTBA MpHU padboTe ¢ XMMHUYECKOH HHpopmManuen:
MPUMEHATh MEXIpeaIMeTHble ((pU3ndyeckue M MaTeMaTHYecKHWe) 3HAKU U CHMBOJIBL, (HOPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATJISIAHOCTH.

OBiajgeHHne YHMBePCAJIbHBIMM KOMMYHHMKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXJIaeMOWH TeMbl B XOJ€ Juajiora W/WIN JUCKYCCHUH,
BBICKa3bIBaTh MJIeU, (POPMYIHPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOM
3aJauu;

BBICTYNaTh C TMpPE3EHTAlUeil pe3yabTaTOB IO3HABATEIBHON JIE€ATENbHOCTH, TOJYYE€HHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU BBIINOJHEHUH XMMHUYECKOIO SKCIEPUMEHTa,
IIPAKTUYECKOH pabOThl IO HCCIEIOBAaHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB, peaTU3allMd y4eOHOTO
npoekta M (OpPMYIHMPOBATH BBIBOABI 10 pe3ylbTaTaM IPOBEAEHHBIX MCCIENOBAaHUM IyTEM
COIJIACOBAHUS MO3ULMI B X0/ 00CYXIEHUS 1 0OMEHAa MHEHHSIMH.

OniaieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH el CTBUSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBaTb M OCYLIECTBIATh CBOIO II03HABATEIbHYIO JI€ATEIBHOCTD,
ompenenss e€ LeJIM U 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOIUMOCTH KOPPEKTHUpPOBATh
IIpe/UIaraeMblii aIrOpUTM JeUCTBUI NPU BBIIOIHEHUH YUE€OHBIX U UCCIIE0BATENbCKUX 3a/1a4, BEIOMPATh
Haubosiee 3(PPEeKTUBHBIN cr10cod MX pelIeHus ¢ ydéTOM IOJY4YEHHUs HOBBIX 3HAHUH O BEIIECTBaX U
XUMUYECKUX PEaKIHIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLICHKHU.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

IIpenmeTtHbie pe3ynbTaThl OCBOEHHs Kypca «OpraHuyeckast XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh IPEJCTABICHUA O XUMHYECKOM COCTaBISIOIIEH €CTEeCTBEHHO-HAyYHOMH
KapTUHBI MHUpPa, POJIM XUMHUHU B MO3HAHUHU SBJICHUN TPUPOAbI, B POPMUPOBAHUM MBIIIJICHUS U KYJIbTYPbI
JMYHOCTH, €€ (YHKLIHMOHAJIBHOM I'PaMOTHOCTH, HEOOXOJUMOM Ui peIleHUs MPAaKTUYECKUX 3a7ady U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOTHON CPEE;

BIIQJICHUE CHCTEMOM XMMHYECKUX 3HAHHWM, KOTOpas BKJIKYAET: OCHOBOIIOJIAralOIIME IOHATHS
(XMMMUYECKMII ~ 3J€MEHT, aToM, OJJIEKTPOHHas 000JI0YKa aToMa, MOJIEKYJa, BaJ€HTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHas Gopmyna (pa3BépHyTast U COKpallE€HHas),
MOJIb, MOJISIpDHAsE Macca, MOJISIPHBIM 00BEM, YriIepoJHBIA CKeleT, (PYHKIMOHAIbHAs TPYIIa, pajuKal,
U30MEpHsl, U30MEPBI, TOMOJIOTMYECKUN psAJl, TOMOJIOTH, YIJIEBOJIOPO/bI, KUCIOPOJ U a30TCOJEPIKAIINE
COEJIMHEHUS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSUHEHMS); TEOPUH U
3aKOHBI (Te€Oopusi CTPOEHMsI opraHMueckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHUS MacChl



BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMMH; MUPOBO33PEHUYECKUE 3HAHUS, JISKAILUE B
OCHOBE IMOHUMAaHUS MPHUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (PaKTOIOTHYECKHE CBEICHHUS O
CBOMCTBaX, COCTaBE, MOJyYCHUN B OE30MIaCHOM HCIOJIb30BAHUN BAKHEUIITNX OPraHUYECKUX BEIIECTB B
OBITY M IPAKTUYECKON JAEATEIbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBIABIISATH XapaKTEPHBIC NPU3HAKU IOHATUH, YCTAHABJIMBATH WX
B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IOHATHS MpPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTAHUYECKUX COCTUHECHU;

C(OPMHUPOBAHHOCTh YMEHHH HCMOJIB30BATh XHMHYECKYIO CHMBOJIMKY JUISi COCTAaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHOW) (OpMYN OpPraHWYECKUX BEIISCTB U
YpaBHEHUH XUMHYECKHX pEaKUui, W3rOTaBIMBaTh MOJEIM MOJIEKYJ] OpPraHMYEeCKHX BELIECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHHUS;

c(OpPMUPOBAHHOCTh YMEHHUH yCTAHABIMBAaTh NPHUHAUIEKHOCTh M3YYEHHBIX OPraHMYECKUX
BEIIECTB [0 MX COCTaBY U CTPOCHMIO K ONPENENIEHHOMY KIIACCy/TpyNIe COeIUHEHHUH (YrieBOAOPOIbL,
KHUCJIOPOJI U a30TCOJEpIKalle COSIUHEHMS], BHICOKOMOJIEKYJIIPHbIE COEIMHEHUS), JaBaTh UM Ha3BaHUS
no cuctemarndeckoit Homenknatype (IUPAC), a Taxxe mpuBOAUTH TpUBUAIBHBIC Ha3BaHUS OTACIHHBIX
OpraHMYeCKUX BEIIECTB (ITWJIEH, TMPONUJIEH, AaleTHIEeH, JTHICHIJIMKONb, TJIUIEpUuH, (eHol,
dbopmManpaeruy, aneraibIeruj, MypaBbUHAs KHCIOTa, YKCYyCHas KHCIIOTa, OJIEMHOBas KHCIIOTa,
CTeapuHOBAas KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJIi0103a, TIIMIUH);

c(OpMUPOBAHHOCTh YMEHHS ONPEAEIATh BUbl XUMHUUECKON CBSA3H B OPraHUYECKUX COEIUHEHMSIX
(omHaApHBIE U KpaTHbBIE);
c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIO0XKEHHUSI TEOPHUH CTPOCHUS OpraHu4eckux BeuiectB A. M.
byrnepoBa nnsi oOBsICHEHMS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHMS; 3aKOH
COXPaHEHHUSI MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTE€pH30BaTh COCTaB, CTPOCHHUE, (PU3NYECKHE U XUMUYECKUE
CBOMCTBA TUIMYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYeCKUX BeIIecTB (MeTaH, JSTaH,
STWJICH, NPOINWJIEH, aleTuieH, OyramueH-1,3, wmetwnOyramueH-1,3, O€H30J, METaHOJ], 3TaHOI,
STHJICHTJIUKOJb, TJIMLUEPHH, (EHOJ, aleTalbAeruj, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMmaJ, [eJUTI0JI03a, aMUHOYKCYCHAs KUCIIOTa), WIUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMHU
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

chOpMUPOBAHHOCTh YMEHUSI XapaKTePHU30BaTh HCTOYHHKHU YIIJIEBOJOPOJHOTO ChIphs (HEPTH,
MPUPOAHBIN Ta3, yroyb), CIOCOOBI MX MEepepadOTKH U MPAKTUYECKOE NPUMEHEHHE IPOJIYKTOB
nepepaboTKH;

chOpPMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIUUCICHUSA MO XMMHUYECKHM YpaBHEHUSM (Macchl,
00BbEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WM MPOJYKTAa PEaKIMH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIUH);

chOpMUPOBAHHOCTh YMEHMI BJIAJE€Th CHCTEMOM 3HAHMHA OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCMOIb3YEMbIX B XUMHUU TMPH H3yYCHUH BEIIECTB U XMMHUYECKUX SBJICHHM (HaOI0JeHUE,
U3MEpeHue, HKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE XHMHUYECKHUE 3HAHUS IS
NPUHATHS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHTYaIMSX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHUEM;

chOpMUPOBAHHOCTh yMEHUHN COONMIOJaTh NpaBUia TOJIB30BAHUS XHMHUYECKON TOCymoil u
na0opaTOpHBIM O0OpYIOBAaHUEM, a TaKKe IpaBuia OOpalleHHs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO TJa00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh ~YMEHHUH IUIAHMPOBATh ¥  BBINOJHATH XUMHUYECKUH  SKCIIEPUMEHT
(mpeBpaleHnss OpraHNYeCKUX BEIEeCTB MPU HarpeBaHUU, MOTy4yeHHE 3TUIIEHA U U3yYEeHHE ero CBOMCTB,
KayeCTBEHHbIE PEAKIIMM OPraHMYeCKHX BEIIECTB, JEeHaTypalus OeJNKOB NpH HarpeBaHUH, IBETHBIE
peaknuu GeKOB) B COOTBETCTBHHM € MTPABUIAMU TEXHUKH 0€30MaCHOCTH MPU 0OpaIlleHU! C BEeLIeCTBaMHU
U J1abOpaTOpHBIM 000PYIOBAaHUEM, MPEACTABIATh PE3yAbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (popme
3allUCH  YpAaBHEHHH COOTBETCTBYIOLIMX peakuuid ©u (HopMyiaupoBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yJIBTaTOB;



C(OPMHPOBAHHOCTh ~YMEHHH KPUTHUECKH AaHAJIM3UPOBATh XHMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHPopManuu, UHTEpHET U Ipyrux);

cpOpMUPOBAHHOCTh YMEHUI COOMIIONATH IpaBUJIa YKOJIOTMUYECKU 11E€7I€CO00Pa3HOro MOBEICHUS B
OBITY ¥ TPYJIOBOW AEATEIHHOCTH B ILEISX COXPAaHEHHUS CBOETO 3J0POBBS M OKPYXKAIOMICH MPUPOIHON
CpCabl, OCO3HABATb OIIACHOCTH BO3I[€fICTBPI$I Ha JKHBBIC OPraHHU3MBbI OHpeI[eJIéHHLIX OpraHN4YCCKUX
BEILIECTB, NMOHMMas cwmbica mokazatens IIJIK, moscHATe Ha mnpumepax cnocoObl YMEHBILIEHUS H
MpeIOTBPALLEHUS UX BPEIHOTO BO3AECHCTBUS HA OPTaHU3M YEJIOBEKA;

JIIsL O6yanOIHHXC$I C OI'paHUYCHHBIMU BO3MOXKHOCTAMU 300POBbA: YMCHHUEC IIPUMCHATHL 3HAHWA 00
OCHOBHBIX JOCTYIIHBIX MCTOJaX IMO3HAHUSA BCUICCTB U XUMHUUYCCKUX ﬂBHCHHfI;

U CHENbIX M CIA00BUAALIMX OOy4aroIUXCsA: YMEHHE HCIIONIb30BaTh PEIbEPHO-TOUECUHYIO
cucremy obo3HaueHwuit JI. bpaiins i 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHMSI Kypca «O011as 1 HeopraHu4eckasi XUMUs» 0TPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUN: O XWMHUUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUPA, POJIU XUMUU B TIO3HAHUU SIBJICHUN MPUPOJIbI, B POPMUPOBAHUHN MBIILICHUS U KYIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'paMOTHOCTH, HEOOXOAMMOW IJIsl pEIIeHUs MPaKTUYECKUX 3aaad u
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XMMHUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIiue TMOHATHS
(XMMUYECKHil 3JIEMEHT, aTOM, U30TOTI, S-, P-, - AIEKTPOHHBIE OPOUTATIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBIM 00BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMHUYECKas CBA3b
(KoBajieHTHasi, MOHHAs, METaJNINYecKasi, BOJIOPOHAs), KPUCTAJUIMUECKasl PEIIETKA, THUIbl XUMHUYECKUX
peaklMii, pacTBOP, SJIEKTPOJIMTHI, HEIJIEKTPOJIUTHI, AIEKTPOJUTUYECKAs AMCCOLMALMS, OKUCIUTEID,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOM peakliy, XUMHUUYECKOE PaBHOBECHE);TEOPUH U 3aKOHBI (TEOpUs
AIEKTPOJIUTUYECKON auccoluanuu, nepuoaudeckuii 3akon JI. M. MenzeneeBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXpPAHEHMsI U TMPEBPALICHUS SHEPruu TMPH XUMHUYECKUX DPEaAKIHIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XMMHHM, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKallhe B OCHOBE
MOHUMAaHHS TPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKUX SIBJICHHUH, (aKTOJOTHYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJTYYCHUU U OE30M1aCHOM UCIOJIb30BAHUH BAXKHEHIINX HEOPraHUYECKUX BEIIECTB
B OBITY U MPAKTUYECKOU JESTEILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUUN BBIABIATH XapaKTepHbIE NMPU3HAKU TOHATUH, yCTaHABIMBATh HX
B3aMMOCBSI3b, UCII0JIB30BAaTh COOTBETCTBYIOIIHE IMOHITHS IIPU ONTMCAHUN HEOPTaHUYECKHUX BELIECTB U UX
MpEeBpAIlCHU;

c(OpMUPOBAHHOCTh YMEHUHN HCIIOJIB30BATh XMMHUYECKYIO CUMBOJIMKY JJISl COCTaBJICHUS (POPMYI
BEIIECTB M YypaBHEHUI XUMHYECKUX peakuuid, cucremarndyeckyro HomeHknarypy (IUPAC) wu
TPUBUAIbHBIC HA3BAHUS OT/ICIbHBIX HEOPTaHUYECKHUX BEUIECTB (yrapHbIi ra3, YIIeKUCIbll ra3, aMMHaK,
raméHas u3BecTb, HeraméHasi U3BeCTh, IUTHEBAS CO/IA, TUPUT U JIPYTHE);

cOpMUPOBAHHOCTh YMEHHMH ONPENENATh BaJCHTHOCTh M CTEMEHb OKUCICHHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHHUSAX Pa3IMYHOrO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAas, HOHHA,
MeTaJin4yecKasi, BOJOPOAHAS) B COCAUHEHHX, TUI KPUCTAIIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA
(aToMHasi, MOIEKYNIsApHasi, HWOHHAs, METaJUIM4YecKas), XapakTep CcpeAbl B BOJHBIX pacTBOpax
HEOPraHMYECKHUX COCIUHEHMI;

c(OpMHPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAUICKHOCTh HEOPraHUYECKUX BEIIECTB MO MX
COCTaBy K OIpeNeIEHHOMY KJIacCy/TpyInie COeTUHEHUH (IIPOCThIE BEIIECTBA — METAJUIbl U HEMETAJUIbI,
OKCHJIbI, OCHOBaHHMSI, KUCTIOTHI, aM(POTEPHBIE TUIPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PAacKpbIBaTh CMBIC Meproauueckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYIO H IPOTHOCTUYECKYIO (PYHKIINY;

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB XHMHUYECKHX
aneMeHToB 1—4 mnepuonos Ilepumonnueckoil cucreMbl xuMmuueckux 3nemeHtoB . M. Menneneesa,
UCTIONIB3Ysl TOHATUSL «S-, P-, d-DJEKTPOHHBIE OPOHMTANNY, «IHEPrETHYECKUE YPOBHU», OOBSCHATH



3aKOHOMEPHOCTU HM3MEHEHHsI CBOMCTB XUMHUYECKHX JJIEMEHTOB U MX COCAUHEHUH IO IIEpUOJaM U
rpynnam Ilepuoandeckoit cucteMsl XMMUYECKUX 251eMeHTOB [I. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I€HETUYECKOM CBSA3HU
MEXKJy HEOPraHMYECKMMH BELIECTBAMU C IIOMOIUBI0 YPAaBHEHHMM COOTBETCTBYIOLIUX XUMHUYECKHUX
peaKuuii;

C(OPMHUPOBAHHOCTh yMEHHS KIACCU(PHUIMPOBATH XMMHUYECKHE PEAKIHH [0 Pa3IMYHBIM
NpHU3HAKaM (YUCITy M COCTaBYy PEAardpylONINX BEIIECTB, TEIUNIOBOMY 3(PQEKTy peakluu, W3MEHEHHIO
CTENEHEW OKUCIIEHUS 3JIEMEHTOB, 00pPaTUMOCTH PEAKIMH, YUACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTaBISATh YPABHEHUS PEAKIMU pa3IMYHBIX THIIOB, TOJHBIE U
COKpAIEHHbIE YPAaBHEHUS peakluii MOHHOTO OOMEHa, yYUThIBAsl YCIOBUS, MPU KOTOPBIX 3TU peaKUuu
HIYyT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHHUIl NPOBOAUTH PEaKIUH, MOATBEP)KIAIOIIME KAaueCTBEHHBIM COCTaB
pa3IMYHbIX HEOPraHWYECKHX BEILIECTB, PACIO3HABaTh OMBITHBIM IMYTEM HOHBI, NMPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOPAaxX HEOPraHNYECKHUX BELIECTB;

cOpPMHUPOBAHHOCTh ~YMEHUN  PacKpbIBaTh  CYHIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX
peaxiuii oCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW peakiuud OT
pa3auuHbIX (PaKTOPOB; XapaKTep CMELIEHUS XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHEIIHETrO
BozneiicTBus (npuniun Jlelllatense);

cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IMPOLECCHI, JIeKAIUe B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIY4YE€HUs CEpHOI KHCIIOThI, aMMHUaKa, a Takke CPOPMUPOBAHHOCTD MPECTABICHUI
00 00LIMX HAYyYHBIX MPUHIUIIAX U HKOJOTUYECKUX MPOoOIeMax XUMHUYECKOTO MMPOU3BOJICTBA;

C(OPMHPOBAHHOCTb YMEHUN MPOBOAMUTH BBIYMCIECHHUS C MCIOJIB30BAHUEM IOHSTUS «MaccoBas
J0JIs1 BELIECTBA B PACTBOpPE», OOBEMHBIX OTHOUIEHMH TIa30B IPU XUMHUYECKUX PEAKIHAX, MaCChl
BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJHOTO U3
YUYacCTBYIOUIMX B PEAaKLMU BELIECTB, TEIJIOBOro 3(dekra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMs
MaccChl BEIECTB, IPEBPAILECHUS U COXPAaHEHUS SHEPTHH;

chOpMUPOBAHHOCTh YMEHHMM COOJIO/IaTh TpaBWJa TOJB30BAHMS XHUMHUYECKON TMOCYI0H W
na0opaTOpHBIM O0OpYIOBAaHUEM, a TAKXKE IpaBUia OOpALEHHUsS C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSAMU IO BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMHPOBAHHOCTb YMEHHH IIJIAHUPOBATH M BBINOIHATH XUMUYECKUN SKCIIEPUMEHT (pa3ioKeHue
IIEPOKCHJIA BOJOPOJA B IPUCYTCTBUU KaTalu3aropa, ONPEACICHUE CpPEdbl PacTBOPOB BELIECTB C
MIOMOIIbIO YHUBEPCAIBHOIO WHJMKATOpa, BIUSHHE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHMYECKOH
peaKkUMy, pPeakUUd HOHHOIO OOMEHa, KaueCTBEHHbIE PEaKLMU Ha cyiab(paT-, KapOOHAT- U XJIOpHJ-
AHUOHBI, Ha KATHOH aMMOHHS, PELICHHE JSKCIEPUMEHTAJIBHBIX 3a7ad 10 TeMaM «MeTtas» U
«Hemeranel») B COOTBETCTBUM C MPaBUJIaMU TEXHUKU O€30M1aCHOCTH MU OOpaIlleHUH C BEIECTBAMHU U
1a00paTOpHBIM 00OPYZOBAaHUEM, MPEICTABIATh PE3YJNbTAaThl XMMHMUYECKOTO 3KCIEpUMEHTa B (opme
3allUCH YpPAaBHEHHH COOTBETCTBYIOIIMX peakuuid M (GopMyaupoBaTh BBIBOJbl Ha OCHOBE 3THX
pE3yJIBTaTOB;

COPMHPOBAHHOCTh ~YMEHHMH KPUTHYECKH AaHAIM3MpPOBATh XUMHUYECKYH0 HH(popmaiuio,
M0JIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHMKALUU, IHTEpHET U Jpyrux);

c(OpMHPOBAHHOCTh YMEHHMI COOMIOIAaTh MpaBUJla SKOJIOTMYECKH 1[€1ecO00pa3HOro MOBEJCHUS B
OBITY U TPYIAOBOH JEATEIBHOCTH B LIEISX COXPAHEHHs CBOETO 370POBbS U OKpY)KAroLIeH MpUpOTHON
Cpelbl, OCO3HABATh OMACHOCTh BO3ICHCTBUS HA >KMBBIE OPraHU3MbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicnn nokazatens IIJIK, mosicHATP Ha mpuMepax crnocoObl YMEHbIIEHHsS W MPEJOTBpALCHHUS HX
BPEIHOI0 BO3JEHCTBHS HA OPTaHU3M YEIIOBEKA;

11t 00y4aroIuXcs ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE IPUMEHATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [T03HAHUS BEUIECTB U XUMHUUECKUX SBJICHUN;

JUIL CJETbIX M CIA0OBUAALIMX OOY4aroIMXCs: yYMEHHE HCIOJIb30BaTh PeNbepHO-TOUYCUHYIO
cucremy obo3Hauenuit JI. bpaiins st 3anucu Xumuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mudposbIe)
n/n TEMIPOrPaMMBblI Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTebHbIepecypchl
Pasznen 1.Teopernyeckue 0CHOBBI OPraHUYECKOM XMMHH
[IpenMeTr opraHUYeCKON XUMUU.
1.1 Teopusi cTpoeHUS OPraHUUECKUX 3 https://resh.edu.ru
coenuHenuit A. M. bytneposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
91 [IpenensHBICYTIIEBOAOPOIBI — 5 https://resh.edu.ru
' aJIKaHbI
99 HenpenenbHbie yriaeBoI0pO/IbL: 6 1 https://resh.edu.ru
' QJIKCHBI, AJIKATUCHBI, aJIKIHBI
2.3 ApoMaTHYECKUEYTIEBOI0POIbI 2 https://resh.edu.ru
[TpupoaHbIE HCTOUHUKH https://resh.edu.ru
2.4 YTJIIEBOJIOPOJIOB M UX 3 1
nepepaboTka
Uroronopazneny 13
Paznen 3.KuciopoacoaepskanmueoprannyecKkuecoeIuHeHust
3.1 Cnuptel. ®enon 3 https://resh.edu.ru
3.9 Anbnerunsl. KapOoHoBbie 7 1 https://resh.edu.ru
' KUCToThl. CoKHBIE YPUPHI




3.3

Yrnesoanl

3

https://resh.edu.ru

Hroronopazneny

13

Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust

4.1 AmuHBI. AMUHOKHCIIOTBL. benku 3 https://resh.edu.ru
Hroromnopasznemy 3
Paspnen S5.BbicokoMoJIeKyIsIPHbIECOSIMHEHUS

51 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru
Uroromopazneny 2
OBILEE KOJIMYECTBO YACOB I10 2 https://resh.edu.ru

[TPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep
a0doThbI

Jarausyq
eHHs

DileKTpoHHbIenu¢ poBLIeOOpa3oBaTell
bHbIEpeCypChI

[Ipenmer oprannueckoin
XUMUH, €€

BO3HUKHOBCHHUC, PA3BUTHC

" 3HAYCHHC

https://resh.edu.ru

Teopus crpoenus
OPraHUYeCKUX
coequHeHu A. M.
bytneposa, €€ oCHOBHBIE
MOJIOXKEHUS

https://resh.edu.ru

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

https://resh.edu.ru

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHUI paa

https://resh.edu.ru

MeTtaH u 3TaH —
MIPOCTEHILINE
MPEICTaBUTENM aJTKAHOB

https://resh.edu.ru




AJIKeHEBI: cocTaB U
CTPOEHHE, CBOMCTBA

https://resh.edu.ru

OTUJEH U IPONUIEH —
IIPOCTEMNIINE
MIPE/ICTAaBUTENH AJIKEHOB

https://resh.edu.ru

[Tpaktuyeckas padora Ne
1. «IlosyueHue sTUnEHA U
W3yYEHHE €r0 CBOMCTB)

https://resh.edu.ru

Ankanuensl. byranuen-

1,3 u metunOyraauen-1,3.

[Tonyyenue
CUHTETUYECKOTO Kay4dyKa
U PE3UHBI

https://resh.edu.ru

10

AJIKMHBI: COCTaB 1
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
Aneruies —
MPOCTEUIIMITIPEICTABUTE
JAJIKUHOB

https://resh.edu.ru

11

Brruucnenuns o
YPaBHEHUIO XUMUYECKON
peakiuu

https://resh.edu.ru

12

ApeHbl: 6€H301 U TOIYOJI.
ToxkcuyHOCTH apeHOB

https://resh.edu.ru

13

I'eneTrueckas cBsI3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam

https://resh.edu.ru




14

IIpupoHbIe HCTOYHUKHU
YII€BOAOPOJOB:
IIPUPOIHBIN a3 u
MOIYyTHBIE HE(PTAHBIE
ras3sl, Hep)Th ¥ IPOTYKTHI
e€ mepepaboTKu

https://resh.edu.ru

15

[IpupoHbIE HCTOYHUKHU
YTI€BOAOPOJOB:
MIPUPOIHBIN ra3 u
MONYTHBIE HE(PTAHBIE
ras3bl, He()Th ¥ IPOJYKTHI
e€ mepepaboTKu

https://resh.edu.ru

16

KonTpossnas pabora no
pazneny «YTIeBOAOPOIb»

https://resh.edu.ru

17

[IpenenvHbie
OJTHOATOMHBIC CITHPTHI:
METAHOJI ¥ 3TaHOJI.
Bonopoanasicsizb

https://resh.edu.ru

18

MHuoroaToMHEIE CIIMPTHI:
OTUJICHTJINKOJIb U
TJIIMLOECPHUH

https://resh.edu.ru

19

denon: CTPOCHHUC
MOJICKYJIbI, (1)I/I3I/I‘{€CKI/IG u
XHUMHNUYCCKHUEC CBOﬁCTBa,
IIPUMCHCHHUC

https://resh.edu.ru

20

Anbaeruasl:
dbopmanpaeru u
areTanbaerua. AeTod

https://resh.edu.ru




21

OnHOOCHOBHBIE
npeaenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U

YKCYCHast

https://resh.edu.ru

22

[Tpaktuyeckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBD»

https://resh.edu.ru

23

CreapuHoBas u
OJIEMHOBAs KUCJIOTHI, KaKk
MIPEICTAaBUTENHN BBICIINX
KapOOHOBBIX KHCIIOT

https://resh.edu.ru

24

MpLia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

https://resh.edu.ru

25

Crnoxubie 2(pupbI Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KHCIIOT.
I'uaponu3cnoxHBIXIPUPO
B

https://resh.edu.ru

26

Kupsl: runpoms,
MIPUMEHEHHE,
Ouosoruyeckas poiib
KUPOB

https://resh.edu.ru

27

VrieBoabl: COCTaB,
Kiaccuukanus.
Baxmneiiue
MIPEJICTAaBUTENHN: TITFOK03a,
bpykTO3a, caxaposa

https://resh.edu.ru




28

Kpaxman u nemnonosa
KaK IIPUPOIHBIE
IIOJIUMEPHI

https://resh.edu.ru

29

KonTtponsHas pabora o
paszneny
«Kucnmopoacoaepxaine
OpraHUYEeCKHe
COECTMHEHUS

https://resh.edu.ru

30

AMWHBI: METHJIAMUH U
AHWJINH

https://resh.edu.ru

31

AMWHOKHCIIOTHI KaK
amoTepHbIe
OpraHUYECKUe
COEIMHEHMS, X
O1OJIOrMYEeCcKOe 3HAUCHHE.
IlenTrnabl

https://resh.edu.ru

32

benku xak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUS

https://resh.edu.ru

33

OCHOBHBIE TTOHATUSI
XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COECOUHEHUN

https://resh.edu.ru

34

OCHOBHBIE METO/IBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCJIMHECHMH.
[TimacTmaccel, kKay4yku,
BOJIOKHA

https://resh.edu.ru




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Xumus 0a3oBblii ypoBeHb. Peanuzanus tpedoBanuit ®I'OC ocHOBHOrO 00111€T0

O6p830BaHI/ISI. MCTOJII/I‘ICCKOG 1ocooue AJI1 YUUTECIIA.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmuoteka IIOK https://m.edsoo.ru

bubmmorexa POIII https://resh.edu.ru



®opmbl yuéTa padodeii mporpaMMbl BOCIIMTAaHUS B padouei mporpamme no xumnul0-11 knacenl

Pabouass mporpamma Bocmutanus MAQOY Hsorckoit COIl peanusyercs B TOM YHCIE U dYepe3
KCIIO0JIb30BAHUE BOCIIUTATEIHLHOTO MOTEHIIMAIA YPOKOB XUMUHU.

Ota paboTa OCYIIECTBIISCTCS B CIEAYIOIUX (hopMax:

e JloOyxneHne oOydarommxcsi COOM0IaTh Ha YpoKe OOIICTIPHHATHIE HOPMBI TTOBEICHUS, TPaBHUIIa
oOmIeHus1 co crapmuMu (TeTarorndyecKuMyu pabOTHUKAMH) M CBEPCTHUKAMH (0OyJaromnuMucs),
MPUHIUTB Y9eOHON AUCIUIUIMHBI B CaMOOPraHU3aH.

e [IpuBneueHne BHUMaHUS OOy4ArOIIMXCA K IEHHOCTHOMY AacCIeKTy H3y4aeMbIX Ha YpOKax
NPEeIMETOB,  SBJICHHWH, COOBITUH  dYepe3:  JEeMOHCTpAluio  OOyJaromuMcsi  MPHMEPOB
OTBETCTBEHHOTO, TPAKITAHCKOTO TIOBEJICHNS, TIPOSIBIICHHUS YeJIOBEKOIIOOMS 1 TOOPOCEPACIHOCTH.

e OOpameHre BHUMaHNsI Ha HPABCTBEHHBIC ACIEKThl HAYYHBIX OTKPBITHH, KOTOPBIE W3ydarOTCS B
JTaHHBII MOMEHT Ha ypPOKE; Ha SIPKUX JeATeNed KyNbTYphl, YUYCHBIX, MOJUTHKOB, CBSI3aHHBIX C
M3y4aeMbIMHU B IJaHHBII MOMEHT TeMaMH, Ha TOT BKJIaJl, KOTOPBI OHM BHECIIH B Pa3BUTHE HaIei
CTpaHBl M MHPa, Ha JJOCTOWHBIC TIOAPAKaHUs TIPUMEPHI UX KU3HH, Ha MOTHBBI UX TIOCTYITKOB.

e lcnonp3oBaHue HA ypoKax WH(GOPMAIINH, 3aTPArMBAONIEH BaKHBIE COIMAIBHBIC, HPABCTBEHHBIE,
ATHYECKHE BOIPOCHI.

e lcmnonp3oBaHWE BOCIHTATEIBHBIX BO3MOXKHOCTEH CONEpKaHHUS YYeOHOTO TMpenMeTa il
dbopmupoBaHHS y OOYyYarOIIUXCS POCCHMCKUX TPATUIIMOHHBIX yXOBHO-HPAaBCTBEHHBIX U
COIMOKYJIBTYPHBIX IIEHHOCTEH depe3 TMOoa00p COOTBETCTBYIOIIMX TEKCTOB IS YTCHUS,
MPOOJIEMHBIX CUTYAITUH IS 0OCY)KJICHUS B Ki1acce.

e MHunuupoBanue oOCYXIE€HHH, BBICKa3bIBAHUI CBOEIO MHEHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOILIEHMSI K U3y4aeMbIM COOBITHSIM, SBICHUAM, JIMLIAM.

e BxiroueHne B YpOK MWIPOBBIX MPOLEAYpP, KOTOpbIE IOMOTAIOT MOAAEPKAaTh MOTHUBALUIO
oOyyaromuxcs K MOJY4YEHUIO 3HAaHUM, HAJIaXKUBAHUIO MO3UTUBHBIX MEXKJIUYHOCTHBIX OTHOIIEHUI
B KJIacce, IOMOTaloT YyCTaHOBJICHHIO T0OpOXKenaTenbHON atMochepbl BO BpeMs ypoKa.

e [IpumeHeHHe Ha ypoKe HMHTEPAKTUBHBIX (OpM pPa0OThL, CTUMYIUPYIOIIMX IO3HABATEIBHYIO
MOTHBALIUIO 00Y4arOLINXCS.

e [IpumeHenue rpynmnoBoil paboTel WM pabOThl B Mapax, KOTOPbIE CHOCOOCTBYIOT pa3BUTHIO
HaBBIKOB KOMAaHJHOH pabOTh! ¥ B3aMMOAEHUCTBHIO C APYTMMH 00yUYarOIUMHUCS.

e BpiOop M wucnonb3oBaHME Ha YpPOKAaX METOAOB, METOAMK, TEXHOJOI'MH, OKa3bIBAIOLIMX
BOCIMTATENIbHOE BO3/IEHCTBUE HA JINYHOCTh B COOTBETCTBUU C BOCIIUTATEIbHBIM UICAJIOM, LIETIbIO
U 337]a4aMM BOCIIUTAHUSL.

e lHuuuupoBaHue M NOJJIEPKKA MCCIENOBATENbCKON JEATeNbHOCTH IIKOJBHUKOB B (hopme
BKJIIOYEHHST B YPOK Ppa3IMUHBIX MCCIEJOBATEIIbCKUX 3aJaHui, 4YTO JaeT BO3MOXKHOCTb
oOyyaromumcsi IpuoOpecTH HaBBIKU CaMOCTOSATENILHOTO PEIIEHUs] TEOPETUYECKOW IMpoOieMsbl,
reHepUpoBaHus U O(OpMIIEHUS COOCTBEHHBIX TI'MIIOTE3, YBRKUTEIBHOTO OTHOLIEHHS K UYYXHM
uaesM, MyOJIMYHOTO BBICTYIJICHUS, apTyMEHTUPOBAHUS U OTCTauBaHUS CBOCH TOUKHU 3pEHUSI.

e VYCTaHOBJIEHUE YBaKUTEIIbHBIX, IOBEPUTEIbHBIX, HEPOPMATIBHBIX OTHOIIEHUH MEX/1y yUUuTelleM U
YYEHMKaMH, CO3/IaHUE Ha YPOKaX IMOLMOHAIBHO-KOM(OPTHOM Cpepl.



