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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro 001ero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanun B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmum mpenogaBaHusi yaeOHOTO MpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJIOB K pa3pabOTKe MNpOorpaMMbl IO XHMHMH, K OIPEICIICHUIO0 0O0IIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» g 10-11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBUJIM KOHUENTYaJIbHbIE IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOThEeMJIEMOM 4YacThbl0 HUX o0O0pa3oBaHHOCTH. OHO  CIIYXKHUT
3aBepUIAIOIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (POPMHUPOBAHHSI MHPOBO33PEHHSI M OOMIEH KyIbTYpPhI
YelloBEeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY 3/I0pOBBIO U
pUpoAHOH cpere. Peanusyercs xumMuyeckoe 06pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTa «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MporpaMMe IO XMMHMU C Y4YETOM cHeUu(UKH HAyKH XHUMUH, €€
3HAa4EHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOHl BKIaja B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MPUPOJIbl U YEJIOBEKa, KOTOpoe (GOPMHUPYETCs B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoIeicTBYsT C JpyrUMH €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha peLIeHue INI0OANbHBIX MPOOJeM YCTOMYUBOTO pa3BUTHS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM Oe30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M NPUHLUIAMM CpelHero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUHM U3 0o0lIe XMMHM) U OpraHnyeckod XuMuu. POopMHUpPOBaHUE JAHHOW CHUCTEMbI 3HAHHM
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepkanus KypcoB — «Opranndeckas xumus» U «OOIIas U HeopraHuuecKas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTrO Martepuana u oOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpUBAIOTCS. HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHUM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAWHCHHNA. B Kypce OpraHMYecKOd XUMHUU IOTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEaKIUH.

[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
«OO0mmas 1 HeopraHuyeckass XuMus» 00ydarolUMCsl IPEJOCTaBISAETCS] BOZMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
0OBSACHSIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX 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
KYJIbTYpOJOTHYECKAM ¥ TIPUKIATHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TIOHHUMAaHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIOKEHUA XUMUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
VMHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIENOBATENBbCKUX 3a1ad. B menom conepkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €JUHCTBO HEOPraHUYECKOTO M OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B MO3HAHUU XUMHUH.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO Tpu3HaéTcs (OPMUPOBAHHE OCHOB XHMHUYECKOW Haykd Kak oOrnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONIPENICTICHUIO LIeJIeH U3YUYECHUS TIPEIMETa SABJISIETCS] BIOJHE ONPABIaHHBIM.

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).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuayioB. Teopus cTpoeHUs opraHuueckux coequHeHuit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  knaccudukanuu  opraHudeckux  BemjectB.  HomeHnkniarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psia. MeTaH M 3TaH — MNpPOCTEHIINE
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTHUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
MPE/ICTAaBUTENM aJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOMCTBa (peakius noaumepusanun). [lomydeHnne cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHE CBOMCTBA
(peakuuu ruIpUpOBaHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHUS), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckKue ceolcmea (Peakyuu 2aio02eHUpoO8anUs U HUMpOBaHUs), NOLyYeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepadboTKH.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOIHBIX BEUIECTB WM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTPOCHHE, (UIUUYECKUE U
XMMUYECKHE CBOMCTBA (pEaKkUMU C aKTUBHBIMU METaJllaMH, TaJOT€HOBOJOPOJAMHU, TOPEHHE),




npuMeHeHue. BoaopoiHble CBSA3M MEXKy MOJIEKYJIaMU CIIUPTOB. [[eficTBHEe METaHOIA U 3TaHOJIA
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbIe CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOAaTOMHbIE cnupThl). JleiicTBue Ha opraHu3M uejoBeka. [IpuMeHeHHe TiuLEepUHA U
STUJICHTJIUKOJIS.

@DeHo: CTpPOEHHE MOJIEKYJbl, (U3NYECKME U XUMHUYEecKue cBoiicTBa. ToOKcHYHOCTH
¢denona. [lpumenenne penomna.

Anbnerunpl M kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHUE CBOWCTBA (pEaklUU OKHUCIEHUS WU BOCCTAaHOBJICHUS, KAauECTBEHHbBIE PEaKIUH),
[IOJIyY€HUE U NPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHash KUCJIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKaMM), MoJyyeHHe U npumeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosiornaeckas posb )KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XIECHHE B MPUPOJIE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemionosa kak npupoAnbie nojiumepbl. CTpoeHre Kpaxmala U LEeJUTION03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, Ka4eCTBEHHBIE
peakuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa c¢ ruapokcuaom wmemu(ll)), ampaermmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), IpOBEICHUE MPAKTHUYECKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pEaklUWU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mMpuMepe TIulMHA). buonornueckoe 3HaYeHUE
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX INPEBpAIlCHUM: HAOIIOAEHUE U
ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIEKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLius ¥ MOJTUKOH ICHCAIUS.



DKClepUMEHTAJIbHBIE METO/Ibl U3Y4YEHHUs BELIECTB U MX IPEBPAILECHUN: O3HAKOMIIEHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIUX €CTECTBEHHO-HAYYHBIX TMOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJiW3, CHUHTE3, KIACCUPHUKAIMSI, MEPUOAUIHOCTh, HAOIIOACHHE, HW3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUs.

buonorus: kierka, opranusMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (POTOCUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: MUIIeBble MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XuMHU4ecKui dmeMeHT. AtoM. Sapo aroma, HW30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB . .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold CHCTEMBI XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyIIaM U NeproiaM. 3Ha4€HHE NIePUOANYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuUABI XUMHYECKON CBs3UM (KOBaJEHTHAas
HeMnoJIApHasi U TOJspHasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomoponHas cBs3b. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHumdeckux coeauHeHud. HomeHknmatypa HeopraHW4ecKHX
BellecTB. ['eHeTHyeckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKAINIUX K Pa3IudHbIM
KJIacCcaM.

Xumuyeckas peakius. Krnaccudukanus XUMHUYECKHX pPEaKIWi B HEOPraHMYeCcKoW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NIUuHBbIX (hakTopoB. OOpaTUMbIE PEaKIUH.
Xumuyeckoe paBHOBecue. DakTOpPbl, BIUSIOINIME HA COCTOSIHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle [Hlartense.



DnexTponuTHyueckas aucconuaiysa. CuibHbIE W C1a0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0OUHAS.

OKHCIIUTENbHO-BOCCTAHOBUTENIHHBIEC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJIbI M3yY€HHUs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIMS
tabmun, «llepuoanyeckas cuctema xumudeckux snemeHtoB J[. M. MenpaeneeBay, u3ydeHHE
MOJIEJIe KPUCTAJUIMYECKUX peHmETOK, HAOMI0/IEHHe M OIHUCAaHUE JIEMOHCTPAIMOHHBIX U
ab0paTOPHBIX OIBITOB (pa3jokKeHHE NEPOKCHIA BOJOPOAA B MPHUCYTCTBUM KaTaaw3aTopa,
OTIpe/IeJICHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMUUYECKUX PEAKIIUNA, B TOM YHCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilomoxenune HemeramioB B Ilepuoanyeckoin cucTeME XMMHUYECKUX
anemeHnToB JI. . MenneneeBa M OCOOCHHOCTH CTPOEHHUSI aTOMOB. (DU3MUECKHE CBONCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOPoia, cepbl, hocdopa U yrieposa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OcCoOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 00004YeK aToMOB MeTayioB. Oomiue
¢duzmdeckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKEHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O6mwme cnocoOsI moTy4eHus: MeTauioB. [I[puMeHeHre MeTaJIOB B OBITY M TEXHUKE.

DKClepUMEHTANIbHBIE METOJbl H3YYEHUS BEIIECTB M MX MPEeBpalICHUI: H3ydeHHE
KoJulekuuu «MeTaibl U CIIaBbl», 00pa3LOB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJIeHWE ¥  ONHCAHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMozelicTBUE THUIIPOKCHUIA aJIOMUHHUS C PAacTBOpPaMH KHCIOT U IIEJNOYel, KauyeCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce wid 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIMM BELIECTB, pacd€éThl Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecrieueHrnr 3KOJOTHYECKON, SHEPreTUYECKON U MUIIEBOI O€301MacHOCTH,
pazButuu MeauuuHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB U XUMHYECKUX
peaKkiuu.

[IpencraBnennss 00 OOMMX HAayYHBIX TPUHIHUINAX [POMBIIUIEHHOTO TMOJYy4EHHUS
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJbl, OPraHUIEeCKHEe U MUHEPATbHBIEC yI0OpEHUSI.

XUMHUS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENApaToB,
MpaBmiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arus MeXNpeAMETHBIX CBS3EH MpU M3ydeHUH O0IIeld U HEOPraHUYEeCKOW XMMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,



TaK WU NOHSTUMN, ABJSIOLIMXCSA CUCTEMHBIMU AJIS OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (aKT, THUIOTE3a, 3aKOH, TEOPHUS,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAWYHOCTb,  HAONIOACHUE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®duznka: Marepusi, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTb, MOJIEKYJa, SHEPT€TUUECKUN YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: kneTka, OpraHm3M, SKOCHCTeMa, Onochepa, Makpo- W MHKPOAIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TIOPO/IBL, TIOJE3HBIE HCKOMIAeMBbIE, TOILIMBO, PECYPCHI.

Texnonorus: XUMHYECKasi  IPOMBIIIJIEHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHaliOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro o0uiero 00pa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MpenMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM ¥ BOCHIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U UJ€aJaMH POCCHUIICKOTO
IpaXXJaHCKOTo 0O0IecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TpaBUJIaMH TOBEIEHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OMbITa TIO3HABATEJIBHOM M MPAKTHYECKOW JESATENbHOCTH OOYYaroIIMXCs MO0 peaau3aluu
MIPUHSATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YYaIOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHINOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
P aHATN3€ PA3IMYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMHH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B OOJIACTH TEOPHHM U TNPAKTHUECKOrO MPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

MHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B TMIOJYYEHHH M TOCIEIYIOUIEM aHajlu3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS LEHHOCTEH 310poBoro M Oe3omacHOro obpas3a JKU3HU, HEOOXOJAUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHMSI [IEHHOCTH TMPaBWJI WHIWBUAYAIBHOTO M KOJUIGKTUBHOTO O€30TaCHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIEAOBATEIbCKON  JESATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOGEeCcCHid pa3InyHOTO pojJia, B TOM YHUCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynaymieil mpodeccun U peanu3aluu COOCTBEHHBIX KM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIIONB30BAHUS;

AKTUBHOTO HETMPUATHUS NEHCTBUM, MPHUHOCSIIMX BpEI OKpYXalolled NpUpOAHON cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITeNTbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEHICHUH TI00abHBIX MPOOJIIeM YCTOHYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



o0ecreyeHnn YCIOBHI yCIEITHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4iieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB II03HAaHUS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHUS AeJaTh 000CHOBAaHHBIE 3aKITIOUEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaTbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XuUMHUS» Ha YpOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHaAYYHbIE TOHITHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAyYHO ! KapTUHBI MHUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCiel0BaHne, HAOMI0IeHEe, U3MEPEHNE, IKCIIEPUMEHT U JIpYTHe);

yHHUBepcalibHble  y4yeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIC), obecrieunBaronme GopMUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JatoLuXcs;

CIOCOOHOCTh ~ OOy4aloOIIMXCS  MCMOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS U YHHUBEpCaJbHbIe YydeOHbIE IEMCTBHS B IO3HABATEIbHOU U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YIbTAThI ACATEIHLHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KiTacCU(DUKAIIMK BEIECTB M XUMUYECKUX PEaKIIHii;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa3oBbIBATh MOICTIbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHuYeckas ¢GopMmyna, YpaBHEHHE XUMHUYECKON peakuu — TMpU pEeHIeHHd Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHBbIC MOJIENbHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.



2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINN;

dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIBHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
st GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CY)KICHU;

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIIHOTO IUJIAHWPOBAHUS M TIPOBEICHHS YUYCHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETIaHHOU
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBISTE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
TUTepaTypa XMMHYECKOTO COJIEpXKaHMs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpPM TMpencTaBieHHs, KPUTUYECKU
OIICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTb;

(dbopMyHpOBaTh 3aMpoCchl W TPUMEHATH DPA3IUYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIBbHYIO (JOpMY IpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KAauecTBE CpPEACTBA IpH paboTe ¢ XUMHUYECKOM
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMM KOMMYHHMKATUBHBIMH el CTBUSIMU:

3aJlaBaTh BOIPOCHI [0 CYILECTBY OOCYXIaeMOW TEMbI B XOJI¢ AHANOra W/WIA JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOMN NESATENbHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoekTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUM MyTEM COTJIACOBAHMSI MO3ULIUN B X0/1€ 00CYKJIEHUSI 1 0OMEHa MHEHUSMU.

OBiaeHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOKO IMO3HABATENBHYIO NEATEIbHOCTb,
ompenenss €€ LEeNH U 3a/Ja4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeaaraeMblii aqropuT™ ACWCTBUI MPH BHIMOJHEHUH Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEJbHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOILIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

Hpe,[[MeTHLIe PE3YyJIbTaTbl OCBOCHUS KypCa «Opr AHUYCCKAasd XUMUS» OTPAKALOT:



C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOH COCTaBIIAIONICH eCTECTBEHHO-
HAyYHOM KapTHUHBI MHUpPA, POJM XHMHUU B TIO3HAHUM SIBICHUN TNPHUPOJIBI, B (HOPMUPOBAHUU
MBIIUICHUS! W KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
pelieHusl MPaKTUYECKUX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOILICHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOM XMMHMYECKMX 3HAHHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroLIve
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, HJIEKTPOHHAsE 000JI09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpami€HHasl), MOJIb, MOJSIpHAs Macca, MOJSIPHBIA 00BEM, YIICpOJHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, pPaguKal, H30MEpHUs, U30MEpbl, TOMOJOTHUYECKHH pSAJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEpKAIINE COSAMHEHUSI, MOHOMEp, TOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHNS); TEOPUH M 3aKOHBI (TEOPHS CTPOCHUSI OPraHUIECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHH; MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIMEe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, ()aKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH M O€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH NesITeTbHOCTH YeJIOBEKa;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKA TIOHSATHH, YCTaHABINBATh
UX B3aHMMOCBS3b, HCIIOJIF30BaTh COOTBETCTBYIOIINE TIOHATHS TIPH ONTHUCAHUHU COCTaBa, CTPOCHUS H
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

C(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPTaHUIECKUAX BEIIECTB
Y YpaBHEHHH XMMHUYECKUX PEAKIHMA, U3rOTABIMBATh MOJEINA MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBAThH MPUHAAICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO MX COCTaBY U CTPOCHUIO K ONpeAeNéHHOMY KIAcCy/TpyIIe COeIUHEHUM
(YyrneBonopoipl, KHUCIOPOA M  a30TCOAEpIAlllhe COEAWHEHHUS, BBICOKOMOJIECKYISIPHBIE
COCIMHCHMS), N1aBaTh MM Ha3BaHUs 10 cuctemarudeckoit HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTUJICH, JSTWICHIJIMKOJb, TIULEPUH, (PEeHod, (GopMaibIeruj, aleTalbAeruja, MypaBbHHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIIOK03a, (pYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEAESATh BUIBI XUMHUYECKOW CBSI3M B OpPraHUYECKUX
coeMHEeHUsX (OIMHAPHbBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPraHU4YeCKHUX
BemecTB A. M. byriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MAcChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MetaH, STaH, STWJICH, MPONUWJEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIMKOIb, TJIULIEPHH, (EHOJI, aleTalbIeru]l, MypaBbHHAsl U YKCYyCHas
KHUCJIOTHI, TJIOKO3a, KpaxMal, LEeJUI0I03a, aMUHOYKCYCHas KHUCIOTa), WUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXAY HMUMM YPaBHEHUSMH COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIMi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYII;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, MpUPOIHBIN Ta3, Yroib), CHOCOOBI MX MNEPepabOTKH M MPAKTUUECKOEe MpPUMEHEHUE
MPOIYKTOB NepepaboTKH;

Cc(OPMHUPOBAHHOCTh YMEHHH MNPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YpaBHEHHIM
(Maccel, 00bE€Ma, KOJMYECTBA HMCXOJHOTO BELIECTBA WM MPOAYKTa PEAKIHUU MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIINN);



c(OpPMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHMS, UCIOJIb3YeMbIX B XUMHUM TPU HU3YYCHHH BEIIECTB M XUMHYECKUX SIBICHUU
(mabnroseHne, W3MEpPEHUE, OSKCIIEPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOJIONATH TMPaBHIIA TOJI30BAHUS XUMUYECKOW TIOCYION U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKe MPaBmiia OOpaIIEeHUs ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBHITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBIMIOJHATh XHUMHUYCCKANW DKCIEPUMEHT
(TpeBpallieHHsi OpraHUYECKUX BEIIECTB MPH HAarpeBaHHUH, MOJYYCHHUE ITHIICHA M U3yYCHUE €ro
CBOWCTB, KAUECTBCHHBIC PEAKIMH OPraHMYeCKHX BEIECTB, JIeHATypauus OEJIKOB MpHu
HarpeBaHWH, [BETHBIE PEaKIMU OEJTKOB) B COOTBETCTBHH C MpaBUJIAMHU TEXHHKH 0€30MaCHOCTH
Mpu O0paIlleHnH C BEIIeCTBAaMU M JaObOpaTOPHBIM 00OpPYIOBAHHUEM, MPEACTABISITh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUNA U
(hopmMyIHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHMHUUECKYIO HHGOpPMAIIHUIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYyTrux);

chOpMUPOBAHHOCTh YMEHHMH COONIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIeCO00pa3HOro
MOBEJICHNUsT B OBITY W TPYJAOBOHM MAESITEIBHOCTH B IIEJSIX COXPAHEHUSI CBOETO 3/I0POBBSI W
OKpYXaloIlel MPUPOJHON Cpellbl, 0CO3HABATh OMACHOCTH BO3JICHCTBUSI HA KUBBIE OPraHU3MBI
OTNpeeNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMmbica mokazarens [IJIK, mosicuaTre Ha
npuMepax CrocoObl YMEHBIIEHUS W MPEIOTBPAICHUS UX BPETHOTO BO3IEHCTBHS HAa OPraHu3M
YeJI0BEeKa;

JUis 00ydarouuxcs € OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbsS: YMEHHUE MPUMEHATH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peilbedHO-
TOYEYHYIO cucTeMy obo3HaueHwuit JI. bpains s 3anucu XuMudeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmIass W HEOpraHW4YecKas XUMUsD»
OTpakaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XHMHYECKOW COCTaBIIIONICH ECTECTBEHHO-
Hay9HOW KapTUHBI MHpPA, POJM XUMHH B TO3HAHUM SBJICHUN NpUPOABI, B (OPMHUPOBAHUU
MBIIIUICHASI U KYJIbTYpPhl JIUYHOCTH, €€ (YHKIIMOHAJILHOW TI'PaMOTHOCTH, HEOOXOIMMOHW s
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO U MPUPOJTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroliue
MOHATUSA (XMMHYECKHIA DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3IEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METANIMYECKAas, BOJOPOIHAs),
KpPUCTAJUIMYECKass  PELIETKa, TUIMBl XMMHWYECKMX  PEaKUUW, pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJMTUYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOPHM U  3aKOHBI  (Teopus
JNIEKTPOJIUTUYECKON aucconmanuu, nepuoauueckut 3axkoH JI. WM. MengeneeBa, 3akoH
COXpaHEHUsI MAacCChbl BEILIECTB, 3aKOH COXPAHEHMUS M IPEBPALLCHUSA DHEPTUM IIPU XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JIeKallMe B OCHOBE [OHUMAHUS NPUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SIBIICHHH,
(hakToNOrMYeCKHUe CBEJIEHUSI O CBOWMCTBAX, COCTaBe, MOMYyYCHHH M OE30MacCHOM HCIOIb30BAaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIHHOCTH YEIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTaHABINBATh
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOIME MOHATUS MPU ONMCAHUU HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
¢dopMyn BelIeCTB M YypaBHEHHH XUMHUYECKUX pPEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IJUPAC) wm TtpuBHMaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Ta3,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTb, Herami€Has W3BECTb, IMUThEBAasi COJa, MUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTH YMEHHUI ONPEEISATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKAX
3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTABAa, BUJ XUMHUUYECKOH CBSI3U (KOBaJIEHTHAs, HOHHAs,
MeTaJyIn4yecKasi, BOJOPOJHAsl) B COCAUHEHUSIX, TUI KPUCTAINIMYECKOH pEIIETKHM KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUecKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHN;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BELLECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEeHUH (IpoCThie BEUIECTBA — METAILJIbI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAaHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chopMUPOBAaHHOCTh YMEHUW pacKpbhIBaTh CMBICT mepuoaudeckoro 3akona J[. H.
MenneneeBa W JEeMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

chOpMHUPOBAHHOCTh ~ YMEHHH  XapaKTepH30BaTh d3JEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproauyeckoil cucTeMbl XUMHUYECKHX d1eMeHTOB J[. .
MeHzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHUS CBOWCTB XHUMHYECKHX JJIEMEHTOB U HUX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cucteMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUUYECKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB pPaA3JIUYHBIX KIACCOB, IMOATBEPKAATH CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYECKHMHU BEIIECTBAMHU C TIOMOINBIO ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHUPOBAHHOCT YMEHMs KIacCU(UIUPOBATh XUMHUYECKUE PEAKIMH IO PA3JINYHBIM
IpU3HAKaM (YUCIly M COCTaBy pearupyroulMx BeIIeCTB, TeIioBoMy 3(dexry peaxuuu,
M3MEHEHMIO CTENIeHEH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YYaCTHIO KaTalu3aTropa);

Cc(OPMHUPOBAHHOCTh YMEHUH COCTABJIATh YPABHEHMsI PEAKLUH pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMUH MOHHOTO OOMEHa, YUUThIBAs YCIOBHS, NMPH KOTOPHIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEPXKJIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpACIO3HABaThb OIBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTb OKUCJIHUTEIBbHO-BOCCTAaHOBUTEIBHBIX
peakuuii NoCPeICTBOM COCTAaBJIEHHs SJIEKTPOHHOTO OajlaHca 3TUX PEAKLUM;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHUYECKHE IPOIECCHl, JIeKaIlue B
OCHOBE NMPOMBIIIUIEHHOTO MOJYYEHUSI CEpHOM KHMCIOTHI, aMMHaKa, a TaKkke COPMHPOBAHHOCTh
npeacTaBiIeHuid 00 OOMMX HAyYHBIX NMPUHIHUIAX M SKOJOTMYECKUX MpoOieMax XMMHUYECKOTo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKHUX
peaknmax, Macchl BellecTBa MM 00BbEMA Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAaKIMM BEIIECTB, TEIUIOBOTO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MAacChl BEIIECTB, IPEBPAILIEHHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBWia MOJb30BAHUS XUMHUYECKON MOCYI0N U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATh XUMHYECKUH JKCIICPUMEHT
(pa3znoxeHHe TEpOKCHIAa BOJAOPOJAa B MPHUCYTCTBHHM KAaTalIM3aTopa, ONPEACTICHHE CpPEeIbl
pPacTBOPOB BEIIECTB C MOMOMIBIO YHUBEPCATIHHOTO MHINKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIWH, PEaKkIM¥ HMOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIUU Ha
cynb(dar-, kapOoHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHMSI, PEIICHHE SKCIEPUMEHTAIBHBIX
3amaq mo temaMm «Metawmey u «Hemeramib») B COOTBETCTBHHM C TIPaBHIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3almuch ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOpPMYIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YyIHTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI HH(OpMAIHIo,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MAacCOBOW KOMMYHHKaluu, WHTEpHET u
JPYTHX);

C(OPMHUPOBAHHOCTh YMEHHH COOJIOAATH TIpaBWJIa OSKOJIOTHYECKH IIeIIeCO00pa3HOTO
MOBEJICHUsI B OBITY W TPYAOBOH JEATEIFHOCTH B IEJISX COXPAHEHUS CBOETO 37I0POBbS U
OKpYIKAroIllel MPUPOJTHON Cpelbl, 0CO3HaBaTh OTACHOCTh BO3JICHCTBHS Ha YKMBBIE OPTaHU3MBI
OTIpENIEeNIEHHBIX BEIIECTB, MOHMMAasi cMbIci mokasatens [1/IK, mosicHsITh Ha mpuMepax crocoObl
YMEHBIICHHS U TIPEIOTBPAIICHHUS X BPEIHOTO BO3JCHCTBHS HA OPraHU3M YelIOBEKa,

JUIs OOYYalOIIMXCSl ¢ OTPaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CIIA0OBUIANIMX OOYYAIOIIMXCS: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1nchp )
NPOrpaMMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytiepoBa
Hroro mo pazmeny 3
Paspnen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YIII€BOIOPOAbI — AJIKAHbI 2
29 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
) aJIKaJINCHBI, aJIKUHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2
524 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1
' UX mepepadboTKa
Hroro mo pazgeny 13
Pasznen 3. Kucaopoaconepskamme oprannyeckue coeIuHeHus
3.1 Cnuptel. DeHon 3
39 Anbnerunpsl. KapOoHOBBIE KUCIOTHI. 7 1
' CrnosxHble 3(upbl
3.3 VraeBoasl 3 1
Hroro no paszneny 13
Pa3nes 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3




Hroro no pazneny

Paspnen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KJIACC

KosnunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsbI padoThI pecypesl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 3
anemeHToB J[. 1. Menneneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEeaKINU 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hemeranmsl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 2
' BEIIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ‘ XUMHUs ¥ KU3HD 4
Utoro mno pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
N KosnuecTBo 4acon Jlata DJIeKTPOHHBbIE
u/n Tema ypoka Beero Konrpoabubie | IIpakTHyeckue W3yueHus uuppossie
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypcsl
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1 06.09
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsI OpraHUIECKUX
2 coequaenuii A. M. byrieposa, eé 1 13.09
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuyeckux BemniecTB. Homenknarypa 1 20.09
(cucremaTuyeckas) ¥ TpUBUAIbHBIC '
Ha3BaHUS OPTAaHMYECKUX BEIIECTB
4 AJKaHBbI: COCTaB U CTPOCHHE, 1 2709
TOMOJIOTHUECKUHN Psifl
5 Mertan u 3TaH — npocTeuIme 1 04.10
MIPE/ICTaBUTENH AJTKaHOB
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBONCTBA 1 11.10
7 DTWIEH U MPONUIJIEH — MPOCTEUIINE 1 18.10
MIPE/ICTAaBUTENH AJIKEHOB
8 [IpakTueckas padora Ne 1. (iHOJ'Iy‘IeHI/IC 1 1 25.10
ATHJICHA U U3yUYEHHE €T0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MetunOyraauen-1,3. [lonyuenue 1 08.11
CUHTETHUYECKOTO KayuyyKa M PEe3UHbI
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHH psijl. ALETUIIEH — 1 15.11
MPOCTEHIIHI MTPEICTAaBUTENh aJIKHHOB
11 Brrurcnenus o ypaBHEHUIO XUMHUYECKOM 1 2211

peaxiuu




Apenbl: 6eH30:1 U TOJIyoJ. TOKCHYHOCTh

12 29.11
apeHoB

13 I'eneTrueckas CBsi3b YII€BOIOPOIOB, 06.12
MPUHAIISKANINX K PAa3IMYHBIM KJaccam
[IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOIHBIN ra3 U MOIYTHBIE HEPTSIHBIE 13.12
ra3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE 20.12
ra3sl, HeTh M MPOIYKTHI €€ mepepaboTKu

16 KonTtponpHas padoTa mo pasaery 2712
«YTI€BOI0POIBD)

17 [IpenensHBIE OTHOATOMHBIC CIIUPTHI: 10.01
METaHOJI U 3TaHoJ1. BogopoaHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: ITUIICHTITUKOIb U 17 01
TIIALIEPUH

19 ®deHo: cTpoeHue MOJIEKYIB, buznueckue 2401
U XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbrerunpl: popMaibaerua u 31.01
areTanpaeru. AeToH

21 OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE 07.02
KHCIIOTBI: MypaBbUHAsl U YKCYCHAsI

22 [IpakTuueckas pa6v0Ta No 2. «CpoiicTBa 14.02
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHoBast U OJIEMHOBAsI KMUCIIOTHI, KaK

23 MPEACTABUTEH BBICIIUX KaPOOHOBBIX 21.02
KHCITIOT

o MsL1a Kak cosn BBICIIIHX KapOOHOBBIX 28.02
KHCJIOT, UX MOIOIlee IeHCTBHE
CrnoxHble 3(hupbl KaK TPOU3BOIHbIE

25 KapOOHOBBIX KUCIIOT. ' MAPOTIN3 CIIOKHBIX 06.03

3¢upoB




JKupsr: runposns, npuMeHeHue,

26 1 13.03
OMOJIOTHYECKasl POJIb KHUPOB
VYTrneBobl: cOCTaB, Kiaccu(uKaIus.

27 Baxneiinie nmpeacTaBuTeNun: TIOK03a, 1 20.03
¢bpykTO3a, caxapo3a

28 Kpaxmai u 11emiosno3a Kak mpupoHbIe 1 03.04
MOJIUMEPHI
KonTtponbHas padoTa no pasaery

29 «Kucmopocoeprkarniyue opraHHIecKre 1 10.04
COCIMHEHUS

30 AMMWHBI: METHJIAMUH U aHUJTUH 1 17.04
AMHWHOKHCIIOTHI Kak aM(pOTEpHBIC

31 OpraHUYEeCcKUe COeTMHEHUS, UX 1 24.04
ouonornyeckoe 3HaueHue. Ilentuanl

32 benku xak npupoaHbIe 1 08.05
BBICOKOMOJICKYJISIPHBIE COCMHEHUS

33 OCHOBHBIC TIOHSATHS] XUMHHU } 1 15.05
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIEC METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 22.05
[Tmactmacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(uUTypaiusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYEeCKuX 3yemeHToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTMHEHHH TI0
rpynmnam M rnepuojaM. 3HauyeHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux daemenToB [[.. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOM cBs3U. BonopoiHas cBs3b

BasleHTHOCTB. DJIEKTPOOTPHUIIATEILHOCTD.
Crenenb okucieHus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHMS

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTunHBIC M KOJIJIOUIHEIC PacCTBOPLIL.
MaccoBas goJs BellecTBa B pacTBOpPEC

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COeqUHEHNN. ['eHeTnyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMUHBIX
KJIACCOB

Knaccudukaius XuMHUECKUX pEeaklui B




HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

CkopocTtb peakun. OOpaTuMble peakuy.
XUMHUYECKOE PAaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3anYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUN»

11

DnexTpoauTHIeckas qucconuanus. [lonsrue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peaxun nonHoro oomena. ['maposm3
OPraHu4Y€CKUX U HCOPTaHNMYCCKUX BEIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC
peakiuu. [ToHsTHE 00 BIIEKTpOITH3E
pacIyIaBOB U paCTBOPOB COJICH

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUM

14

Mertanel, ux nosoxkenue B [lepuoanueckoit
CHUCTEME XMMHYECKHUX 3y1eMeHToB JI. H.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pusnvyeckue cBONCTBA
METAJIJIOB

15

CmuiaBbl METAIIOB. DIIEKTPOXUMUYECKUN P
HAMPSHDKEHUN METAIJIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHNIIINX
METAJUIOB (HATPUH, KaJui, KaJblIUi, MarHui,
ATFIOMUHHK ) U UX COCTMHCHUM

17

XHUMUYECKHE CBOWCTBA XpOMa, MEIU U UX
COEIMHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, XKejle3a U UX
COEIMHEHUN




19

[Ipaktuyeckas padora Ne 2. "Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramae"

20

HeMeTaJIJH)I, HUX ITIOJIOKCHUC B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemeHToB J[. . MeneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

@uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe
KHCJIOpoJia, cephl, (hochopa u yriepoaa)

22

XHWMHUYECKUE CBOMCTBA FAJIOT€HOB, CEPhl U UX
COeqUHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, (pocodpa u ux
COeqUHEHNN

24

XHWMHUYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COEIUHEHUI

25

[IpumeHeHne BaKHEUIIINX HEMETAJUIOB U UX
COEeIUHEHNN

26

O0001Ienre ¥ cucTeMaTH3alys 3HAaHWH 110
teMe «Hemerannery. Berancinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKHE PACUETHI

27

[IpakTuueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Hemerassl"»

28

KOHTpOJ'ILHaH pa60Ta o TeMaM «MeTaib»
n «HemeTtanmbi»

29

HeOpraHI/IquKI/Ie H OPraHUvYCCKUEC KUCIIOTHI.
HeOpraHI/IquKI/Ie 1 OPraHUuvYCCKUC OCHOBAHUSA

30

AmdoTepHble HEOpPraHU4YecKue 1
OpraHMYecKHe coelMHeHus. [ eneTnueckas
CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX




BCIICCTB

PoJib XxuMuu B 00€CIIeUEHUH SKOJIOTHYECKOM,

31 SHEPTreTUYECKOM U MUIEBON OE30TIaCHOCTH, 1
Pa3BUTHH MEIUIIUHBI
[IpencraBnenns 06 0OMMUX HAYIHBIX
32 MPUHIMIAX TPOMBILIUIEHHOTO MOTY4EHUs 1
BXHEHIIINX BEIECTB
33 YenoBeK B MUpPE BEIIECTB M MAaTEPHAJIOB 1
34 XUMHS U 3I0POBbE YEJIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

I'.E. Pyasutuc @.I'. ®enpaman Xumus. Opranndeckas xumus. 10 kmacc

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mnorexa IIOK
resh.edu.ru
Yyn.ru






