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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ylibTaTaM OCBOEHUS (enepanbHONW 00pa30BaTEbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojnaBaHusi yueOHOTo Mmpeamera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanu3yonux OCHOBHbIE
o0Opa3oBaTesibHble IPOrPaMMBbl, © OCHOBHBIX MOJOKEeHUH «CTpaTerud pa3BUTHsI BOCHHUTAHUS B
Poccuiickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TIOJIX0/I0B K pa3paboTKe MpOoTrpaMMBbl IO XUMHH, K OTIPEICICHUIO O0IIEH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYeOHOTO Mpenmera «XHuMHUs»
st 10-11 kiaccoB Ha 6a30BOM ypOBHE cOCTaBWIM KoHLENTyanbHbIe nonoxenuss GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThio uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH!, MPUCYIIHNX LETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHusl. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KOJOIMYeCKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pOBBIO0 U IMPHUPOTHON Cpene.
Peanuzyercs xummudeckoe oOpa3oBaHHe OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Ilero
o0pa3oBaHMs CpeCTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM crenu(puKkd HayKd XUMUH, e€ 3HAYCHHS B
NO3HAHUU MPUPOIBI U B MaTEpUATbHOM XKM3HM OOIIECTBA, a TakXke C y4EToM OOIIMX Lened u
NOPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B COBPEMEHHON
[UBWIN3ALUM, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpYKaoIIEeM MUpPE KaK O €JMHCTBE MMPUPOJIBI U YelIOBEeKa, KOTOpoe (OPMHUPYETCS B XUMHHU Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIETO MHpA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHo B3anMOJICHCTBYS € IpYTHMH €CTECTBEHHBIMU HayKaMU, XUMHUS CTajla HEOThEMIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICIIHOTO TPyAa W KHU3HH KaKIOTO
yeHa oOmiectBa. CoBpeMEHHass XHMHUSI KaK HayKa CO3WaTelNbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MPOoOJeM YCTOMUMBOrO pa3BUTHUA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTIOTHYECKOM O€301MaCHOCTH U OXPaHbl
3JI0POBBA.

B coorBercTBMM ¢ OONIMMHU IEIIMH W TPUHIUIIAMH CpelHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb U3Y4EHHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOYYaromIMXcs, HEOOXOIUMYIO UM JUIS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuUMus» 1 «OO011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX



SBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHuYecKoi Xumun. PopMUpoOBaHHE TAHHON CUCTEMbI 3HAHUI MTPH
M3YYEHUHU IpeaMeTa 00ecreurBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumusa» U «O0mmas 1 HeopraHuuecKkas
XUMHS» cHOpMUpOBaHA B MPOrpaMMe [0 XMMHHM HAa OCHOBE CHCTEMHOTO IMOJIX0Aa K W3Y4EHHUIO
y4yeOHOTrO MaTepuasia M OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUU Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBa
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPUM CTPOCHHUS OPraHMYECKHX COCIUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmdeckoil XMMHMM IOJIYYaroT
pasBuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUsS IEpBOHAYAJIbHBIE
IPEJICTABICHUSI O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjOM 3peHus B mpeamere «XHUMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akTosIOrMuecKre CBEACHMS O BELIECTBAX U XMMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHm4yecKasi XUMHUsS» O0YUYaIOMIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSCHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMUUYECKUX PEAKIMX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 wm 11 kmaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOINUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHONM XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSA3M XMMHHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUYECKUX NMPUIOKEHUH XMMUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yueOHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupOBaHUE Y
00y4aroluXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMUYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUI MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUHMH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nutane pemenus 3a1a4 BOCIIUTaHMS, pa3BUTHS U COLIMATM3ALNN 00YUYaIOIINXCS IPUHSATHIE
IPOrpaMMOil MO XUMHHM NOJAXOABI K ONPENEICHHUIO COJAEPKAaHUS U IIOCTPOEHHUs IperMeTa
MpeayCMaTpuBalOT (HOPMUPOBAHUE YHUBEPCATBHBIX YYCOHBIX NEUCTBHH, MMEIOIMMX 0a30BOE
3HAYEHUE Ui pa3IM4YHbIX BUAOB JEATEIbHOCTH: PEIIEHUs MpoOieM, MOUCKa, aHajau3a u
0o0paboTku uH(pOpPMAIMK, HEOOXOAUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIE0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B npakTuke npernogaBaHus XMMHUH Kak HA YPOBHE OCHOBHOTO 0OIIEero o0pa3oBaHus, TaK U
Ha YPOBHE CPEHET0 0011Iero o0pa3oBaHusl, IPH OMPEICIICHUN COJCPKATSIILHON XapaKTePUCTUKU
Henel W3Y4YeHUs TMpelMeTa HAmpaBICHUEM IEePBOCTEIICHHOW 3HAYMMOCTH TPAIUIMOHHO
npu3Haércs (GopMUpOBaHHME OCHOB XHUMHUYECKOM HAyKH Kak o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEILHOCTH YEJIOBEKA U KaK OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM
KyIbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOJXOJ K ONPEICICHHUIO IeJield M3ydeHUS
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CormacHO JaHHOW TOYKE 3PEHHS TJIABHBIMH IEJSIMU W3Y4YeHHUs NpeaMera «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpPMHpPOBAaHHE CHCTEMbl XUMHUYECKHX 3HAHMM KakK Ba)KHEHIIEH COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBHIC MOHSITHS,
(dyHIaMEHTAIbHbIE 3aKOHBI M TCOPHH XHWMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX PA3BUTHS M CTAHOBJICHUS,

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIECTB U
XUMHYECKHX peakluuid, HeOOXOIUMBIX ISl MPHOOPETEHUsI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJCHHEM IMpaBuiI 0e30MacHoro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LIeJe U 3a/1a4 U3yuyeHus MpeaMera B
porpaMMe 1o XUMHN YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucreMe cpeaHero obmiero oopasoanus. CeroHsi B MPernolaBaHu XUMHUHU B OOJIBIIEH CTENIEHU
OTJa€TCs MPEANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUEeHHsI, OPHEHTUPOBAHHOMN
Ha TIOJITOTOBKY BBIMYCKHHKA OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AaMHU W YMEHHSIMH aKTHBHOTO
TOJTyYEHUS 3HAHUN Y IPUMEHEHUS MX B PEATbHOU KU3HU JIJIS PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBm3u c 5TUM TpU U3YYeHHH TMpeaMera «XUMHUS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

aJanTanus 00yJaroIIUXCs K YCIOBUASIM TMHAMUYHO Pa3BUBAOIIETOCS MUPa, (POPMUPOBAHUE
WHTCIUICKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOH K CaMO0OOpa30BaHUIO, COTPYIHHUYCCTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHUe Yy O0OyYaroImMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONUX YHUBEPCAIbHOE 3HAYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIEM,
MoWcKa, aHaliM3a W 00paboTku WHGPOpPMAIH, HEOOXOAUMBIX JUIS TPUOOPETEHHS OINbITa
JESTENIbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHWW XWMHUH, a TaKXkKe JUIS OIEHKHU C
MO3UIUI KOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIHSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEIY;

pa3BUTHE MO3HABATEIIBHBIX MHTEPECOB, UHTEIICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C )KM3HCHHBIMU TOTPEOHOCTSIMH, UCIIOJI30BaTh COBPEMEHHBIC HH(MOPMAIIIOHHBIE
TEXHOJIOTHH JJIs IIOMCKA M aHAIM3a YYeOHON W HayIHO-TIONMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COJIePIKAHUS;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCSA aCCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMEBI, B
YaCTHOCTH, IIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImUXCs YOk IEHHOCTH B T'YMAHUCTUYECKOM HAPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHM TJ00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIL30BaAHUS,
MIOTIOJTHEHHUST YHEPTETHYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PAaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETCHHS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBJICHUSIMHU.

B yueOnom muaHe cpeaHero oOmero oOpa3oBaHUs YYEOHBIH MpeaMeT «XHUMHUs»,
U3y4aeMblii Ha 6a30BOM YPOBHE, SBIISIETCS 0053aTEIbHBIM y4eOHBIM IPEMETOM.

OO01iee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XHMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 ygaca (1 gac B Hezemto).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIECTB U MaTepuaiioB. Teopus cTpoeHUs: opraHnyeckux coequHennii A. M. byrneposa,
e€ ocHOBHbIe NONOKEeHUA. CTpyKTypHble (OpMyJBl OpPraHMYECKMX BellecTB. l'omosnorus,
n30MepHs. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMSX — OJUHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBienue o K1accupUKaIMKM OPraHUIecKUX BeniecTB. HoMeHkiaTypa opraHn4eckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE HA3BaHUS BAKHEHIIMX [IPEICTaBUTENIEH KI1aCCOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBPAILECHUIN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEILECTB, HAONIOJAEHUE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, OOyTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMid psia. MeTan um 3TaH — mpocTeiiiue
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKHIE M XUMUUECKUE CBOWCTBA (peaKIuy 3aMeTCHHsI K TOPEHHUS),
HaXO0XJICHUE B IPUPOJIE, IOYYEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (HM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIor€HUPOBAHUS, THIPATAllUU, OKUCIICHUS U TIOJIMMEPHU3AlINN ), TOTYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, T'OMOJIOTUYECKUH psA. ALETUIEH —
NPOCTEHIINNA NPECTABUTEND AJIKUHOB: COCTaB, CTpOeHHUE, (PM3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHupPoOsanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIVIEBOJOPOAAMHU,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOAOB. [IpupoHbIii ra3 U MOMyTHbIE HEPTSIHBIC Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTku He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTtajauThuueckuit), muponu3. Ilpoaykrel mnepepa®oTku HedTH, HUX MNPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW paboThI:

MOJIYYEHHE ITUIEHA U U3YYEHHE €TI0 CBOWCTB.

Pacuérupie 3amaun.

Berunciennss 1o ypaBHEHHMIO XHUMHYECKOW peakiuu (Maccel, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIIECTBA WIIH MPOIYKTA PEAKIIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
U3 UCXOAHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:kamme opranndeckne coelMHEHUs



[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJN: CTPOEHHUE, (U3HUECKHUe U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METaJlJIaMH, I'aJOT€HOBOJIOPOAAMH, FOPEHUE),
npuMeHeHrue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromHpie CHUPTBI. OJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUEe U
XUMHYECKHE CBOMCTBA (B3aUMOAEUCTBHE CO ILIEI0YHBIMU METaJJIaMH, KAUYECTBEHHAsI pEaKLIMsI Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBUE Ha oOpraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJIEHTJIUKOJIS.

@DeHOoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (heHona.
[Tpumenenue penona.

Anpneruasl M Kemouwvl. DOpManbIeruj, aueTalbAeTHA: CTpOCHUE, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC pEAKIIHH),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHHE, PU3NIECKUEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIME [T Klacca KUCIIOT, PeaKIus
stepudukanmu), MoiyueHue u mpuMmeHeHue. (CTeapruHOBas M OJEMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia KaK COJIM BBICIIUX KAPOOHOBBIX KUCIOT, HX
MOIOILIEE IEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ MApONN3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. buonorudeckas poib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, TU- U Mojaucaxapupsl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHUMUYECKHE
cBoiicTBa (B3aumoseicTaue ¢ rupokcuaoM meau(1l), okucienue aMMuadHbIM pacTBOPOM OKCHA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHHE B MPHPOJE, NMPHUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemnonosa kak npupogHbie noiuMepsl. CTpoeHHe Kpaxmana U 10035
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs PeaKkus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUN: NPOBEACHHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(1l), B3aumoseiicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAaKLUH [0 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO
U3 NUCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(oTepHbIe opraHndeckue coequHeHus. Pu3nyeckue U XUMHUECKHe
CBOWCTBA aMHUHOKHCIOT (Ha TNpuUMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aAMHHOKHUCIIOT.
[TenTupsl.

benku kak NpupoIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuuHas, BTOpuUYHas U
TpeTu4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB: TUAPONM3, IeHATypalus,
Ka4eCTBEHHBIE pEaKIMH Ha OENKH.



OKclepUMEHTAIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IPEBpAIlEHUIl: HaOI0JeHuEe U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpPU HarpeBaHUU, IBETHBIC
peakiuu OEIKOoB.

BbicokoMoIeKy I pHBIC COCAUHEHUA

OcHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3aLUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHNUN — IIOJIMMEpPU3ALUs U IOJUKOHICHCALUs.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHUE C
0o0pa3laMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITHH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS1 OTJEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSTHS: SBJICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOAUYHOCTh, HAOIIOACHHE, W3MEPEHHeE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEUIeCTBa, (PU3MUYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEPEHUSL.

buonorus: kinerka, opranusM, Ouocdepa, oOMeH BeIIECTB B OpraHusMe, (HPOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHOJIOTHs: NMUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO ITUTAaHUs, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHUE IIpenaparsl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIAS N HEOPTAHUYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XUMUYeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUYeCcKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpesieieHus: SJIEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHasE KOH(QUTYpAIIHs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XUMHUYECKHUX 3yeMeHToB [ U
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmoguyeckoil CHUCTEMBl XHUMHUYECKHX
sanemenToB JI. MI. MenzeneeBa ¢ COBpEMEHHON Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIIaM U iepruoaaM. 3HaYEHHE MEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HEMOJISIpHAsl W TIOJSpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHHS KOBaJCHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M TOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTb.
DIEeKTpOOTpULIATENBHOCTh. CTeneHb OKUCIIeHNs. IOHBI: KATHOHBI U AHWOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsiTne 0 AucnepcHbIX cucteMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B PACTBOPE.

Knaccugukarus Heopranmueckux coeinHennii. HomeHnkiatypa HeopraHn4ecKux BEIIecTB.
I'eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAIICKANUX K PA3JIUYHBIM KJIACCAM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pEakIUil B HEOPraHUYeCKOW u
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3IMyHbIX (hakTopoB. OOpaTUMbIE pPEaAKIIHH.
Xumnueckoe paBHoOBecHe. (DaKTOpbI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTrueckas auccoruanus. CuibHble u ciadbie 31eKkTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAsl, IIEJIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKILIUH.

DKCIEPUMEHTAIbHBIE METOJbI M3YYEHMsI BEIIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabnuiy «llepuoguyeckas cucrema xumuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJiele KPHUCTAJUIMUECKUX pelEToK, HaOJII0AeHHEe | ONUCAHUE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalln3aTropa,
ONpeAeICHUE CPeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIHUH
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3inyHblx (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKLIM».

Pacuérnbie 3anaumn.

PacuéTpl o ypaBHEHUAM XMMUYECKUX PEAKIMH, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
pacU€Thl C UCMOIBb30BAHUEM MTOHATHS «MACCOBAsH 10JIS1 BEIIECTBAY.

Heoprannveckasi Xumus

Hewmeramnsl. [lonoxxenue Hemeraiuios B [leproanueckon cucteMe XUMUYECKUX 2JIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AnnoTponusi HEeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVUMUYECKHE CBOWCTBA BAKHEHIINX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN).

[IpruMeHeHrne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenune meramios B Ilepuoguyeckoil cucteMe XUMHYECKUX dJIEMEHTOB /.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00OJIOUEK aTOMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHMUECKUN Pl HANpsKEHUI
METAJLJIOB.

XVUMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KaiblHWidi, MarHui,
ATIOMUHHH, IUHK, XpPOM, KeJle30, MEJlb) M UX COCTUHEHHIA.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCNEPUMEHTAIBHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBpAlICHUN: HW3yYCHHUE
KoJUTeKIUU «MeTalTbl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTANIBHBIX 3a1a4,
HAOIO/ICHUE W ONHCAaHWE JAEMOHCTPAllMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHUIA ATIOMUHHUS C paCTBOPAMM KUCJIOT M LIEJNI0YEH, KAUECTBEHHbIE PEAKIIMHA HA KaTUOHBI
METaJlIoB).

Pacuérnbie 3aaun.



Pacuétsl Maccel BelecTBa Wi 00bEMa ra3oB 110 H3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe
WK 00bEMY OZJHOTO U3 YYACTBYIOIIMX B PEaKIH BEIIECTB, paCYEThI Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHus H )KU3Hb

Ponp xuMun B o0Gecrie4eHuu HKOJOTMUECKOM, SJHEPreTHYeCKON 1 MUIEeBOi O€3011aCHOCTH,
pa3BUTUU MenULUHBL. [ToHSTHE 0 HAyYHBIX METOAAX NIO3HAHMSI BELLIECTB U XUMHUUECKUX PEAKLIUM.

[IpencraBienus 06 OOIMX HAYYHBIX TPUHIUIIAX TPOMBIIIIIICHHOTO TTOTY4YE€HHUS BAKHEHIIINX
BELICCTB.

YenoBek B MHUpE BELIECTB M MaTCPUAIOB: BAKHEHIIME CTPOUTEIIBHBIE MAaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XuMHS U 3I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
paBuiia 6€30MacHOr0 UCIOJIb30BaHMsI ITPENapaToB ObITOBONM XHUMUU B TOBCETHEBHOMN JKHU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4yEeHUH OOIIEl M HEOPraHUYECKOW XMMHHU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHSATHH,
TaK U NOHSTHUMH, ABISAIOMIMXCA CUCTEMHBIMU Ui OTIENIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, SKCIEPUMEHT, MOJCIUPOBaHHE,
U3MEpEHUE, SABIICHUE.

®usnka: Marepusi, dHEpPrus, macca, aroM, 3JEKTPOH, IMPOTOH, HEHTPOH, MOH, HU30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoOE
COCTOSIHUE BeIeCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, OpraHum3M, 3KocucTeMa, Ouochepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIINBO, PECYPCHI.

TexHonorus: XMMH4YecKasi IpOMBIIIIIEHHOCTh, METAJLITYPIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX

MaTcepHraioB, CEIbCKOXO03SHCTBEHHOE MMpoOu3BOACTBO, nuiicBas IMPOMBIINIJICHHOCTD,
@apMaHGBTHHGCKaH IMPOMBIINIJICHHOCTD, IMPONU3BOJACTBO KOCMETHUYCCKUX nmpemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IporpaMM CpPeAHEro oO0IIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM g pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
POrpaMM CpeHEro 00I1ero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTypE JIHMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS PEAMETA «XUMUS» Ha YPOBHE CPEIHETO 00111ero 00pa30BaHusl BbIIEIICHBI
CJIEIYIOIINE COCTABIISAIOILNUE:

OCO3HaHHE O0YYAIOIIMMHUCS POCCUHCKON Tpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEILHOCTH M CaMOOTIPEICTICHUIO;

HaJIMYue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESTENBLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTBH KU3HECHHBIE IIAHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE yUeOHOM
Y BOCIUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOr0 TIpa)<IaHCKOTo OOIEeCTBa,
OPUHATBIME B OOIECTBE HOpPMaMH M IMpPaBUJIaMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAaMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHMSI IMYHOCTH 00yJaroIMXCsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOopMUPOBAHHOCTH
OTIbITA IT03HABATEIbHOM U IPAKTUYECKOH AEATEIbHOCTH 00YUYaIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBAXKEHUS K
3aKOHY U NPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAJIBHBIX HOpPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XKEHUsI K TPOIIECCYy TBOPUECTBA B OOJACTH TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh PEe3yNbTaT JJIUTENbHBIX HAOII0OJCHHUIM,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;



MHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM aHAIIN3E
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMHU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIKM CBOMX TOBApHUIIEH C IMO3ULUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIECACTBUM 3TUX MIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro o0pas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

coOnrofieHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEHIeCTBAMH B OBITY, MMOBCEIHEBHON
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€301acHOI0
IIOBE/ICHUS B CUTYaLUsX, YTPOXKAIOLIUX 3/10POBbIO U XKU3HU JIOACH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIOASAM TpyJa U pe3yJbTataM TPYI0BOH JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBUIYaIbHON TpaeKTOpUHU 00pa3oBaHusl, OyayIien
npodeccuu u peanu3alnnuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMHMH, MHTEPECOB U MOTpeOHOCTeH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUATIBHOMN CPEIBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs! BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXaroLlel NPUPOIHOM cpele,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUSATHBIC YKOJIOTHUECKHE TMOCIEACTBUS MPEINPHHIMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUSl Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYyJIbTYphl, OIMbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(poOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOM MPAKTUKU;



NOHUMAaHMsl CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
palOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOILEM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs IPUPOIHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BaXHOH pPOJIM B CO3/aHUHM HOBOW 0a3bl MaTepUaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUM  MEIUIIMHBL,
00ecreyeHn! YCIIOBHM YCIIEIIHOTO TPy/Aa U 3KOJOIMYECKH KOMGPOPTHOH KU3HHU KaXKJI0T0 YjIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB IO3HAHUA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBICHHHM OKpYXAlOIEero MHpa U MPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YEHHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaIUIX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO U CaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHMH IO XMMHUHU B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHBIX cepax MpodeccnoHalbHOM JesITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydeOHOro mpenmera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HauMMble s (HOPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCLUUIIIIMHAPHbBIE
(MexmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAY4YHbIH (aKT, IPHUHIMUII, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHES, H3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEpPCAIbHBIE yueOHbIe NENUCTBUA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHbIe), oOecreunBarompe (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITMH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEILHOW U
COLIMATILHOM TTPAKTHKE.

MertanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU WU PETYIIATUBHBIMU )IeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HABaTCJIbHBIMU I[eﬁCTBHﬂMH:

1) 6a30Bble JIOTHYeCKHE AeCTBUS:

CaMOCTOSITENILHO (DOPMYJIUPOBaTh M aKTyallM3MpPOBaTH MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpECIIATh IEIM JeATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTECPHH WX JOCTHIKCHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIISAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUSA JIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKHUE PACCYKICHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE, 10 aHAJIOTHH ), BEISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUSI B PACCMAaTPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKIIIOYECHHUS;

IPUMEHATHh B Ipoliecce MO3HAHUS, UCIONb3yeMble B XUMHHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XWUMHUYECKOM peakuu — TpU pPELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BBIE HCCIEN0BATEILCKHE AeHCTBUA:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(hOpMYyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yiabTar, (GopMyIupoBaTh 0O00OOLIEHHS U BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh UM TOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBO4YHblE TOcoOus, pecypcbl MHTepHera),
aHATTM3WPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHHUS, KPUTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dopMynupoBaTh 3ampOChl M TMPHUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOpe
uHpopMalnu, He0OOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3aay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOIJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMpATh ONTUMAIBHYIO (GOpMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKy, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3a7jaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJI€ UAIOra U/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEIVIOKEHUS OTHOCUTEIIHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;



BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYyJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0J€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBJ1ajieHHe YHUBEPCAJIbHBIMU PeryJIATHBHBIMHU JeHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npejiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHHs ¢ YU4ETOM IMOJy4eHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH AESITENFHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOIIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHUYECKOM COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUN Impupoani, B q)OpMHpOBaHI/II/I MBIIIJICHUA U
KYJIBTYPBl JIMYHOCTH, ©€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW [UIsl peIIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAs BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEPOAHBIH  CKEleT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTIIEBOJOPObI, KUCIOPOA M a30TCOJEPKAIINE COSAMHEHUSI, MOHOMED, TIOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XAUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMIA, JICKAIIUEC B OCHOBEC ITOHUMAHUA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUYCCKHUX ﬂBHeHHﬁ, q)aKTOHOFquCKHe CBCIICHUA O CBOﬁCTBaX,
cocTaBe, OMyYeHUHU ¥ 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPaKTUYECKOH JIeATETHbHOCTH YeIOBEKa,

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOH?ITI/II\/’I, YCTaHaBJIMBATh
HX B3aMMOCBA3b, UCIIO0JIB30BATh COOTBETCTBYIOIIUE ITOHATUS IIPU OIMMCAHUH COCTaBa, CTPOCHUA U
MIPEeBpAICHUI OPraHUIECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHUMBOIIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (POpPMYNl OPraHUYECKUX BEILECTB
n ypaBHeHHﬁ XUMHNYECCKUX peaKuHﬁ, HU3T0TaBJIMBAaTh MOJCIN MOJICKYJ OPTraHHMYCCKUX BCIICCTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh MPUHAIJIC)KHOCTh U3YYEHHBIX OPTraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KJIACCY/TPyIIe COEAMHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COCIUHEHHUS, BbICOKOMOJIEKYISIPHBIE
COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cucrteMatndeckor HomeHkiatype (IUPAC), a Takxke
MNPUBOAUTE TPUBHUAJIIBHBIC HA3BAHUA OTACIIBHBIX OPraHUYCCKUX BCUICCTB (STI/I.HGH, IMPOITUJICH,



aleTHJICH, STWICHIVIUKOJb, TIUUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAs KUCIOTA, TIIOK03a, (PPyKTO3a,
KpaxmaJ, eJITI0103a, TJIULKH);

c(hOpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS OPTraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUSI 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHzod,
METaHOJ, ATaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (PEHON, aleTalbJIeru], MypaBbUHAs U YKCYCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WUTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(HeTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA HIIM MPOIYKTa PEAKI[UH [0 U3BECTHHIM Macce,
00BEMY, KOMMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WIIA MPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCIOJNB3yeMbIX B XHMHUHM TIPU HM3YUYCHUHM BEIIECTB U XHWMHUYECKUX SBJICHUU
(HaOnrofieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJEIUPOBAHKUE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJHATH XUMHUYECKUNW SKCIEPUMEHT
(mpeBpaleHnss OPraHMYEeCKUX BEIECTB MPHU HArPEBaHHH, MOJIYYCHHE ITHWICHA U M3YUYCHHUE €T0
CBOICTB, KAYECTBEHHBIE PEAKIIHI OPTraHUYECKUX BEIIECTB, IEHATypaIlus OeKOB MPU HarpeBaHUH,
[[BETHBIE peaKIny OEIKOB) B COOTBETCTBUU C MPaBUJIAMH TEXHUKH 0€30MIaCHOCTH MPHU 0OpalieHnn
C BeEmIeCTBaMU H J1aOOpPaTOPHBIM OOOpPYAOBAaHHEM, MPEACTABIATH PE3YIbTAThl XUMHUUYECKOTO
IKCIIEpUMEHTa B (GOpMe 3alliCH YpaBHEHWW COOTBETCTBYIONIMX peakiuid u (hopmyaupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHpopmanuu, IHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOIaTh MpaBUiIa HKOJIOTMYECKH IIeJ1ecO00pa3HOro
MOBEICHUS B OBITY W TPYAOBOW MEATEIHHOCTH B IIENIIX COXPAHEHHS CBOETO 370POBBS U
OKpYKarolllel NPUPOJHOM CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHiaTe Ha
npuMepax crnocoObl YMEHBUICHUS U MPEJOTBPAIICHUS UX BPEAHOIO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIsE 00OYYaIOIIUXCSl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3I0POBbS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;



JUIS CTICTIBIX Y CNTA0OBHISIIMX OOYJAIOIINXCS: YMEHUE UCTIONB30BATh pelibe(pHO-TOUCTHYIO
cucremy o6o3HaueHwuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[TpeameTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHuyecKasi XMMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHYECKOH COCTaBISIONICH €CTEeCTBEHHO-HAyYHOU
KapTUHBl MHPA, POJIM XUMHH B TMO3HAHUU SIBICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOJUMOW MJii peLIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJATrAOIINE
MOHATUS (XUMUYECKUIN DTIEMEHT, aTOM, M30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTANIU AaTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHMYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKass  pelETKa, TUIIBI XMMHYECKMX  PEakLMid, pacTBOp,  DJIEKTPOJIMUTHL,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JUCCOLUALHUS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHUYECKON peakliiy, XUMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
auccouranuu, nepuoandeckuii 3akoH . M. MenaeneeBa, 3aKOH COXpAaHEHUs MacChbl BEUIECTB,
3aKOH COXPAHEHHUs M MPEBpAIlEHUS PHEPIHMH IPU XUMUYECKUX DPEAKIMSIX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUs, JIeXKAllUe B OCHOBE ITOHUMaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCHOJIb30BAaHUU BAXKHEWIINX HEOPraHMYECKUX BEILIECTB B
OBITY U IPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONHUCAHUM HEOPraHMUYECKHUX
BEILECTB U UX IPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHajbHBIE Ha3BaHWs OTIECIbHBIX HEOPraHUYECKHX BeIeCTB (yrapHbIl Tas,
YIJIEKUCIIBIA Ta3, aMMHaK, raiméHas W3BECTh, HETall€Has W3BECTh, NMUTHEBAs COJA, IMUPUT H
ApyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEeNsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/AHASA) B COCAMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMuecKas), XapakKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHECHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeuHEeHUN (IpOoCThle BEeIIecTBa — METAJLIbl U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAacKpbIBaTh CMBICT Nepuoaudeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH;

c(OpPMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKuX 3anemeHToB /1. 1.
MeHnneneeBa, HCIONb3YS MOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY», «IHEPreTUUYECKHE



YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS CBONCTB XMMHUYECKHUX OJJIEMEHTOB M MX
COEMHEHUH MO NepuogaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOILIME XUMUYECKIE CBONCTBA
HEOPraHWYECKUX BELIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJIY HEOPraHMYEeCKHMMHU BELIECTBAMU C IIOMOIIBI0 YPABHEHHM COOTBETCTBYIOLIHMX
XUMHYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IndHbIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluX BeUIeCTB, TEIIOBOMY 3(@eKkTy peakuuu,
U3MEHEHHIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIIMH, YIaCTUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKIUN Pa3IUYHBIX THUIIOB, TIOJHBIC
U COKpallEHHBbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAsl yCIOBHS, MPU KOTOPBIX 3TH
peakLMy UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHMHM TMPOBOJIUTH PEAKLUM, MOATBEPKIAIOIINE KAYeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACHO3HABATH ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKAIIIE B OCHOBE
IPOMBIIIJIEHHOTO TOJIYYE€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke Cc(HOPMHUPOBAHHOCTh
Mpe/CTaBlICHUH 00 OOIMX HAyYHBIX MPUHIHUIAX U JKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJUTH BBIYUCICHHUS C UCIOJB30BAHUEM TTOHSTUS
«MaccoBasi JI0Jl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUM Ta30B IMPU XHUMHUYECKHUX
PEaKIusaX, MacChl BElIeCcTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((ekTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUsI MaCChl BEUIECTB, IIPEBPAILECHUS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHKUS XUMHUYECKON MOCYA0N U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IIJITAHUPOBATh M BBIMOJIHATh XUMHUYECKUNW OSKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, ONPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIC peaklUd Ha
cynb(ar-, KapOoHaT- U XJOPUI-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 0OpAIIeHUH C BEIIECTBAMH U JIA00PATOPHBIM 000pYyI0BaHUEM, MPEACTABISATh
pe3ynbTaThl XUMHUYECKOTO HKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peaxiuii 1 GOpMYIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHHM KPUTHYECKH aHAIU3MPOBAaTh XUMHYECKYI0 HH(OpMaIHIo,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (Cpe/ICTBa MacCOBOM KOMMYHHUKaluu, IHTEepHET 1 Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBEEHNA B OBITY M TPYIOBOM MEATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U



OKpYKalolllel MPUPOIHON CpEebl, OCO3HABATh OMACHOCTh BO3JCHCTBHUSI HA KUBBIE OPraHU3MBI
OTpeAeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0O0Oy4arolUMXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCs: YMEHUE UCIIONB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins muist 3anucu XuMudeckux Gopmyt.



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

Kon

NPOBEPAEMOr0
pe3yabTara

1

1.1

10 KJIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMHUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHONW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SABIIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpenie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJEKTPOOTPHUIIATENILHOCTh, CTEIIEHb OKWUCICHMS, XMMUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKEIerT,
byHKIMOHAMBHASA ~ TPyMMa, pajadKan,  HW30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUW PpANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(YyrneBopl, KHUpbI, OETKH), MOHOMED, TOTUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS opraHuveckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHWS O CBOWCTBAaX, COCTaBe, TOJYYCHHHM U 0OE301acHOM
WCIIOJIb30BAHUM BaXHEUITUX HEOPTaHWYECKHMX U OPTaHHYECKHUX

BCIICCTB B 6BITy n HpaKTH‘ICCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.3

1.4

CdopMupoBaHHOCTh yYMEHUU BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHAaBIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUS IIPU ONUCAHUU COCTaBa, CTPOEHUA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHUN UCTIOTIB30BATh XUMUYECKYIO CHMBOJIHKY
JUISL COCTAaBJICHUSI MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaméHHoW) (OpMyaT OPraHMYECKHMX BEIIECTB W ypaBHECHUM
XUMHNYCCKUX peaKHHﬁ, U3roTraBJIMBaThb MOACIn MOJICKYII
OpraHu4YCCKUX BCHICCTB I MHIUIIOCTpaluUu HUX XHMHUYCCKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT YMEHHMH YCTaHABIMBATh IPUHAIIE)KHOCTD
W3YYEHHBIX OPraHMYECKHUX BEIIECTB 10 MX COCTAaBY M CTPOEHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yriaeBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllU€ COEIMHEHHSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JlaBaTb UM Ha3BaHMsI 10 CUCTEMAaTUUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACISATH BUIBI XUMHUYECKON CBS3H B

OpraHWYECKUX COCTMHECHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TMPHUMEHSATH: TIOJOXKEHUS TEOPHHU
CTpoeHus1 opranuyeckux euiects A.M. bytnepoBa ans o0bsicHeHUs
3aBHCHUMOCTH CBOWCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHU4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JIHPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHH TNPHBOAWTH TPHUBHAIBHBIC HAa3BaHUS
OTJIEIIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbiaerus, aueTalbleru,
MypaBbHHAas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYKTO3a, Kpaxmal, LeJUIrI03a,

[JIMLIKH)
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CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIAcCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, metunOyraguen-1,3, GeHzomn,
METaHOJI, ITAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTaIbIACTH/I,
MypaBbHHAs W YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMal, IeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

ChopMHPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJIY TUIUYHBIMUA  MPEACTABUTEISIMA  PA3JIUMYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMHUYECKHUX PEAKIUN C UCTIOTh30BAHUEM CTPYKTYPHBIX (popMyIt

24

CdopMupoBaHHOCTb  YMEHHUS  XapaKTepu30BaTh  HCTOYHHUKH
YII€BOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YTroJib), CIOCOObI
UX TepepaboTKM W MPAKTUYECKOE MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHHUW BJIAQETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHUX SBJICHUN (HaOIIO/ICHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECKUEC 3HAHUS I8 TPUHATHS pEIICHUNA B
KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH H UX

IMPUMEHCHUEM

3.2

33

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TpPAaBHIA ITOJTH30BAHUS
XUMHYECKOU TOCy/Io U 1ab0paTOpPHBIM O0OPYAOBaHUEM, a TAKXKe
npaBuiIa OOPAIICHUS C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU

11O BBIIIOJHCHUIO J'IaGOpaTOpHI)IX XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  ITUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUJIEHA M H3Y4YE€HHE €ro CBOICTB,
KAueCTBEHHBIC PEaKIMU OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HArpEBAaHMHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OE30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; TMPEACTABIATh PE3YyIbTAThHI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U (GOpMyTUPOBATh BBIBOJBI HA OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopMupoBaHHOCTb ~ YMEHMIl  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM MO0 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJTHOTO U3 UCXOJIHBIX BELIECTB MM MPOTYKTOB PEaKIUH)
ChopMupOBaHHOCT ~ YMEHMM  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYyYaeMyl0 U3 pPa3HbIX HUCTOYHUKOB

(cpenctBa MaccoBoii nH(popManuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpPOBaHHOCT, YMEHHI COOJIIOMATh TpaBUja SKOJOTUYECKH
1eJ1eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B
LENIAX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpUpOTHON
Cpefibl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBHS HA >KUBBIE OpPraHU3MbI
OHpC}IGJ’IéHHBIX OpPraHN4Y€CKuX BCIICCTB, TIOHUMAas CMBICII ITOKA3aTCIIA
I[IIK (mpenenbHO AOMYCTUMOM KOHIIGHTpAllMW), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIICHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OpraHu3M YCJIOBCKaA




Kon
NMpoBepPsIEMOro
pe3yJbTara

11 KITACC

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

1.3

Bianenne cucreMol XMMHYECKMX 3HAHUW, KOTOpPAs BKIFOYAECT:
OCHOBOTOJIATAlOIINE  TOHATUA  (XUMHYECKUH  DJIEMEHT, aTOM,
JNIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIC OpOUTAIH
aTOMOB, HWOH, MOJIEKYJIA, BAaJEHTHOCTb, JJIEKTPOOTPHULATEIIBHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBIA 00BEM, KPHCTAUIMYECKAss PEHIETKA, THUITBI XUMHUYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUUYECKHUE, PEAKITUH HOHHOTO 00MEHA), pacTBOP, JCKTPOIIUTHI,
HEIJIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JTUCCOLMALUSA, OKHUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTb XUMHUYECKOM pPEaKUMH, XHUMHUYECKOE
paBHOBECHE); TEOPHUH M 3aKOHBI (TEOPHUS DIEKTPOIUTHYECKOM
nuccormanuu, Ilepmonnueckuit 3akon [[.M. MenneneeBa, 3akoH
COXPaHEHUS MacCChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHH,
(hakTONMOTHMYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MONYYECHUU H
0€301MacHOM HCIIOJIb30BAaHUU BAXKHEHIIINX HEOPTraHMYECKHX BEIIECTB B

OBITY M IPAKTUYECKON JEATEIbHOCTH Y€I0BEKa

ChopMupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aUMOCBSI3b WM3yYEHHBIX TOHITHH, MPUMEHSITH COOTBETCTBYIOIINE
TOHSATUSA TIPU OINKUCAHUM CTPOCHUS M CBOWCTB HEOPTaHWYECKHUX
BEILIECTB U MX MPEBpALICHUH; BBIABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYTuX
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Brnagenve OCHOBHBIMH METOJaMW HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH (HAOIIOJeHNe, W3MEpPEeHHE, SKCICPUMEHT,

MOJIEJIMPOBAHUE)

1.4

ChopmMupoBaHHOCTh YMEHHMM ONPENENATh BaJE€HTHOCTh U CTENEHb
OKHCJICHUSI XUMHYECKHX D3JIEMEHTOB B COEJUHEHHUSAX Ppa3IMYHOTO
coCcTaBa, BHJ XUMHUYECKOM CBsI3M  (KOBAJICHTHAsl, HWOHHAs,

MeTaJUTHYecKasi, BOJIOPO/IHAS) B COSTMHEHUSX, TUTT KPUCTATUTMYECKON




PEUIETKA KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJIsipHasi, HOHHAs,

MeTaJUTM4ecKas)

1.5

ChopMupoBaHHOCTh YMEHHIA ONPEACTATH XapaKTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUUECKUX COCAMHEHUN

1.6

ChopmupoBaHHOCTE  YMEHHUS  KIACCH(PUIIUPOBATH XUMHUYECKHE
peaKkuuu Mo pa3IMyHbIM MPU3HAKaM (YUCITY U COCTaBYy Pearupyronmx
BEILIECTB, TEIIOBOMY d(QexTy peakuuu, HU3MEHEHHIO CTEIeHeH
OKHUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO

KaTaJiu3aTopa)

1.7

1.8

CpopMHUpPOBAaHHOCT, YMEHUW COCTaBISATH YpPaBHEHUSI pPEAKIUN
Pa3IUYHBIX THUIIOB, TOJHBIE M COKpPANICHHBIC YpPaBHEHHS pPEaKIIHiA
MOHHOTO OOMCHA, YYUTHIBAsi YCIOBHS, MPH KOTOPBIX 3TH PEaKIUU
UAYT O KOHIIA

CdopmupoBaHHOCTH YMEHHH IPOBOJTUTH peakiuy,
MTOITBEPIK TAOIITUE KauyeCTBCHHBIN COCTaB Pa3ITUYHBIX
HEOPTaHWYECKUX BEIICCTB, PACIO3HABATh OIBITHBIM IMYyTEM HOHBI,

NMPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

1.10

1.11

CdopmMrpoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX  PEAKIUI IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeakIui

ChopMUpOBaHHOCTb YMEHHH OOBACHATH 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOH peakIuy OT Pa3InYHbIX (aKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XMMHUYECKOI0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3/1EUCTBUSA

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHUYeCcKask XUMHUS

2.1
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ChopMHUpOBaHHOCTH YMEHUN PAaCKpBIBaTh CMBICH [leprogndeckoro
3akoHa .M. MeHnneneeBa W JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTEIBHYI0O M  MPOTHOCTHYECKYIO
byHKIIIT

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJIEKTPOHHOE
CTPOEHHME AaTOMOB XUMHYECKHUX DJJeMEHTOB |—4  mepuonos
[Tepuonuueckoi CHUCTEMBI  XHMHYECKHUX  DIIEMEHTOB J.N.
MemnpeneeBa, UCTIONB3YS MOHSATHUS «S-, P-, d-3TEKTPOHHBIC OpOUTATHY,
«QHEPreTUYECKNE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS

CBOMCTB XHMMHUYECKUX IJIEMEHTOB M HX COCI[I/IHGHI/Iﬁ o nmepuoaamM u




rpynmnaM Ilepuogudeckoil cucTteMbl XMMHUYECKUX 3yieMeHTOB J[.H.

Menneneena

23
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2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XMMHAYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB  Pa3IHMYHBIX
KJIACCOB, TMOATBEPKAATh CYIIECTBOBAHNE TEHETHYECKOM CBSI3U MEXKIY
HEOPraHWYEeCKUMH  BEIIECTBAMH C  ITIOMOIIBIO  ypaBHEHHH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMUpOBaHHOCTH YMEHHMH yCTaHAaBIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coequHeHui (MPOCThIe BEIIeCTBa — METAJUIBI U HEMETAILIBI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, an)OTepHLIe TUAPOKCUADBI, COJ'II/I)

CchopMupoBaHHOCTh YMEHUH MCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUI COCTaBJIeHUS (OPMYJT BELIECTB U YpPaBHEHMH XMMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbabie
Ha3BaHMsI OTHEIbHBIX HEOPraHMYECKHUX BELIECTB (yrapHblii ras,
YIJIEKUCIBIN ra3, aMMuUak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHE)

CdopmupoBaHHOCT YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX BEHIECTB Pa3TUIHBIX
KJIACCOB, MTOJITBEPIKIATh CYIIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEXKTY
HEOPTraHWYECKUMU  BEIIECTBAMH C  TOMOUIBI0  YpaBHEHH

COOTBCTCTBYHOINUX XUMHUYCCKUX peaKuHﬁ

ChopMupOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHUYECKMH SKCIEpUMEHT (pa3sio’keHHe IepoKcHaa BOJAOpoJa B
IIPUCYTCTBUY KaTaJIN3aTopa, OIPEeNICHHE CPE/Ibl PACTBOPOB BEILIECTB
C MOMOIIBI0 YHUBEPCAJIBHOIO WHIUKATOpa, BIUSHUE pPa3IMYHbIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEeaKIUh HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUU Ha CyiabdaT-, KapOOHAT- U XJIOPHUI-
AQHUOHBI, Ha KATUOH aMMOHHUS, pElIeHHE HKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «Mertabel» U «HemeTanisl») B COOTBETCTBUU C MPaBUIIaAMU
TEXHUKA O€30MacHOCTH IpH OOpalleHWH C BEleCTBAMU H
1a00opaTOpHBIM ~ O00OpYJIOBAaHMEM;  MPEACTABIATH  PE3YJIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B  (opme 3amucu  ypaBHEHH
COOTBETCTBYIOLIMX peakuuil U (OpMyJIUpOBaTh BHIBOJbl HA OCHOBE

OTUX PC3YJILTATOB

2.8

ChopmupoBaHHOCTE yMEHHI COOMIOATh MpaBWIA IOJIb30BAHUS

XUMHAYECKOH TOoCyoi U 1abopaTOpPHBIM O0OPYIOBAaHUEM, a TAKXKe




IpaBuiIa OOPAICHNUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUSAMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

29

ChopmupoBaHHOCTE ~ YMEHHH  XapaKTepU30BaTh  XHUMHUYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE IIPOMBIIUICHHOIO ITOJIyYEHUsI CEPHOU
KHCIIOTBI, aMMHUaKa, a Takxke c()OPMUPOBAHHOCTH MPEACTAaBICHUI 00
OoOIIMX HAyyHBIX MPHUHIMIIAX M JKOJOTHYECKHX Mpoliemax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMUS U KU3HL. PacuéTrl

3.1

3.2

3.3

ChopmupoBaHHOCTH MPEACTABICHUI O XUMUYECKOW COCTABIISAIOIIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, ¢€ (PYHKIMOHATHHOH T'PAMOTHOCTH, HEOOXOIUMOW IS
pelleHrs NPAKTHUYECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUN KPUTHYECKH aHAIIM3UPOBATh
XMMUYECKYI0 MH(OpMaIuio, MojJydaeMyr0 U3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUK, ceTh IHTEpHET U Ipyrue)

ChopMHUpPOBAaHHOCT YMEHHI COONIOAATh TpaBWIa IKOJIOTHYECKU
11€J1ec000pa3HOro MOBEACHHS B OBITY M TPYJOBOHM JEATEIBHOCTH B
LEIAX COXPAHEHUs CBOETO 30POBbS M OKPYKAKOIIEH NPUPOIHOU

cpensl

34

3.5

Oco3HaBaThb OMNAacHOCTh BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEINECTB, MOHMMAas cmblca nokaszarens [IJIK,
MOSICHATH HA IPUMEPAX CIOCOOBI YMEHBIICHHS M TIPEAOTBPAILIEHUS UX

BpPCIHOIO BOS}IGﬁCTBHﬂ Ha OpraHu3M 4€JIOBCKa

ChopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
WCIIOJIb30BaHUEM TOHSATHUSI «MaccoBas JI0JIS BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIIEHUN Ta30B MPH XUMUYECKHX PEAKIUSIX, MAaCChI
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (deKTa peakiiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHCPTIHUU




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Teopernueckre OCHOBbI OPraHN4eCKOW XUMHUU

1.1

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHUE B
MOJyYEHUU HOBBIX BELIECTB M MAaTEpUaNoOB. Teopus CTPOCHUS OPraHUYECKHX

coequHennit A.M. bytnepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

1.3

2.1

2.2

CrpykTypHble (OpPMYJIBl OPraHWYECKHX BEHIECTB. lOMONOTHA, H30MEpus.
XHUMHUUYECKast CBA3b B OPraHUYECKUX COCAUHEHUSAX — OAUHAPHBIC U KpaTHbIE

CBA3U. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

HOMCHKJ'IaTypa OpraHU4YCCKHUX COCJIMHEHU I (CI/ICTeMaTI/IquKaﬂ) U TPUBHAJIbHBLIC

Ha3BaHUS BaXKHEHIITNIX HpCHCTaBHTCHCﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB
Yri1eBo10pObI

AnKaHBl: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psan. Meran u stan —
MPOCTEHIINE MPEACTABUTENHN AIKaHOB: (PU3MYECKHE M XMMUYECKUE CBOMCTBA
(peakuuy 3aMElIeHUs] U TOpPEHUs), HAaXOXJACHHWE B IMPUPOAE, MOJIyYeHHE U

MIPUMCHCHUC

ANKeHBI: COCTaB U CTpOCHUC, TOMOJIOTHYECKHUI PAA. OTUjeH u MMPOIUJICH —
HpOCTCﬁHIPIC NpEeACTAaBUTCIIN AJIKCHOB!: (I)I/ISI/ILIGCKI/IG U XHMHYECKHE CBOMCTBA
(peaKum/I THAPHUPOBAHUA, TaAJIOICHUPOBAHUWA, TUApATallMM, OKHCICHHUA U

HOHI/IMepI/ISaHI/II/I), IMOJIYYCHHEC U TPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHHe, BakKHEWIIME
XUMHYECKHE CBOMCTBA (peakius noimMepusanun). [loaydeHne cCHHTETHYECKOTO

KayudyKa U Pe3HHbI

24

AJKHHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHsI, TOMOJIOTUYECKUN Psijl. ALIETUIIEH —
NPOCTEUIINIA TPEACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (U3NYECKHe U
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUIPUPOBAHUSA,  TaJOT€HUPOBAHMUS,

rUapaTalyy, TOPeHusl ), HoJyyeHHe U MpUMEHEHNE

2.5

Apenbl. benson: coctaB, cTpoeHue, (U3NYECKHE U XHMHUYECKHE CBOWCTBA
(peakuuy TaJOreHUPOBAHUS U HHUTPOBAHMS), IMOIYYEHHE M MPHUMEHEHHUE.
Tomyon: cocraB, cTpoeHue, (pu3MUECKUE U XMMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHNS M HUTPOBAHUS), NOJyYEHUE U MpUMEHEHHE. TOKCHMYHOCTh
apeHoB. ['eHeTnyeckas CBs3b MEXIY YIJIEBOJOPOJAMM, MPHHAICKAIUMH K

Pa3IMYHBIM Ki1acCcaM




2.6

3.1

3.2

33

IIpuponHble HMCTOYHUKM yrieBOAOpoAoB. IIpuponHBII ra3 M MOIYyTHBIE
HedTsHbIe Ta3pl. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TepMHUYECKUH, KaTaluTU4eckuil), nuponus. ITpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KaMeHHBbIH

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiue opraHn4ecKkue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON MW 3TAaHON: CTPOCHUE,
¢u3nyuecKkue W XMMHUYECKHE CBOWCTBA (pEaklMU C AKTHBHBIMA METaJUIaMU,
raJloreHOBOJIOPOIaMU, TOpPEHHUE), MpUMEeHeHHe. BoJopolHble CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHEe MeTaHOJIa U 3TaHOJIa Ha OPraHu3M YeJIOBeKa.
MHOroaroMHble CIIUPTHI. DTUIICHTJIMKOJIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJIJIaMHU,
KauecTBEHHAs peakilis Ha MHOTOATOMHbIE CHHUPTHI). [leiicTBre HAa opraHusm

yenoBeka. [[puMeHenune rauneprta U 3TUICHTIIUKOIIS

@DeHo: CTpOEHUE MOJIEKYJbl, (U3MYecKkrHe UM XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue dpeHona

Anpaeruaipl U KeTOHbL. DOpMalbJETu/l, aleTalbJAeTHa: CTpoeHue, Pru3ndeckue
M XUMHUYECKHE CBOMCTBAa (peaklMH OKHUCJICHUS W  BOCCTAHOBJICHUA,

KaueCTBEHHbIE PEAKINH ), TOJyUYEHUE U IPUMEHEHHE
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3.5

OAHOOCHOBHBIE Mpe/eNbHbIE KapOOHOBBIE KUCIOThl. MypaBbHHAsI U YKCYCHas
KHCIIOTBI: CTpOEHUE, (hru3nueckue U XMMHUYECKHe CBOMCTBa (CBOICTBa, oOmiue
JUI Kjacca KHCIOT, peakuus 3Tepu(uKanuu), MOJIy4eHHe U IpPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX

KHCIIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JeiicTBHE
CrnoxHble 23QHUPBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KJacCU(PHUKALUSA YTIeBOI0B (MOHO-, JU- U MOJUCAXAPUIbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJIH,
¢usznyeckue M XHMMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHbIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIOKO3bl), HAX0XKJIEHUE B MIPHUPOJIE, IPUMEHEHHE,
6uonornyeckas posib. Porocunrte3. PpykTO3a Kak U30Mep IoKko3bl. Kpaxman
U LEJUII0J103a KaK NpUupoHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUIF0JIO3bI.
dusnueckue M XUMHUYECKHE CBOWCTBA KpaxMmana (THIpOJIU3, KauyeCTBEHHas

peaKIus C HOJIOM)

A30TCoIepKaIiue OpraHuIecKre COSTMHCHUS




4.1

AMHUHOKHCIIOTH Kak am(oTepHble OpraHndeckue coenquHeHus. Ousznueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuUMeEpe IIUIMHa). buomornyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HCHTI/II[H

4.2

5.1

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OENKOB:

THAPOJIN3, ACHaTypalusia, KaH€CTBCHHBIC PCAKIIMU Ha Oenku
BBICOKOMOJ'ICKy.]'IS[pHBIC COCOAUMHCHU

OCHOBHBIE TMOHSATHS XHMHHU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMEp,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTEINEHb  MOJUMEPHU3ALMUHU,  CPEIHSISA
MoJieKysisipHass Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYIISPHBIX

COC,Z[I/IHCHI/Iﬁ — NOJIMMCpU3alug U IIOJIUKOHACHCALIU

5.2

SKCHepI/IMeHTaJH)HI)Ie MCTOJbl M3YUCHHUA BCIICCTB W HUX HpeBpaIIIeHHfIZ
O3HAaKOMJICHUE C o6pa3uaMH ONpuUpoOAHbBIX W HCKYCCTBCHHBIX BOJIOKOH,

IracTMacc, KayudyKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

1.1

TeOpeTI/I‘leCKI/IC OCHOBBI XMUMHHU

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTu4eckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTATH, §-, P-, d-ITI€MEHTHI.
OcobeHHOCTH pacIipeiesieHUst JIEKTPOHOB TI0 OPOUTAIIM B aTOMAaX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

[Tepnonnueckuit 3akoH u lleprognyeckas cucTeMa XMMHYECKHX DJIEMEHTOB
J.W. Menneneesa. CBsA3b Nepuondeckoro 3akoHa u Ilepnoanueckoil cucteMsl
XUMHUYeCKUX d1eMeHTOB [[. M. MeHeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHUMHUYECKHX JJIEMEHTOB W
o0pa3yeMbIX UMM HPOCTBIX M CIIOXHBIX BEIIECTB IO TPyNIaM U MEepUOIaM.

3HauecHUE NEepUOoANYCCKOr0 3aKOHA B PA3BUTHU HAYKU

1.3

Crtpoenue BemecTBa. XHUMHYECKas CBA3b. BUIbl XUMHUYECKOW CBS3HU
(KOoBaJIeHTHasi HENOJSIpHAs WM TOJSApHAas, HWOHHAs, MeTajuindeckas). VoHbL:
KaTHOHBI M aHUOHBI. MexaHM3Mbl O00pa30BaHUS KOBAJICHTHOH XMMHUYECKOM

cBs131 (OOMEHHBIN U JJOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DeKTpooTpUIIaTEIbHOCTh. CTENEeHb OKUCICHUS

1.5

BemectBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMSI. 3aKOH IMMOCTOSIHCTBA

cocTaBa BenlecTBa. THUIMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pewmeérku. lloHsatne o aucnepcHsIX
cucreMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBasi 0J11 BELIECTBA B

pacTtBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HCOPTraHNYCCKUX BEILICCTB

1.7

1.8

1.9

1.10

Xumudeckass — peakmusa.  Krnaccupukamus — XMUMHYECKMX — PEaknuid B
HEOPraHWYECKOW M OPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MAacChl BEIIECCTB,

3aKOH COXpaHCHUA U NPCBpAIICHUA SHCPIUU ITPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakIiy, e€ 3aBUCUMOCTh OT Pa3IMUHBIX (PAKTOPOB

OGpaTI/IMBIC PCaKInu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpr, BIIMAOINIMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnekrponmTryeckas auccoruanus. CuibHble U cradbie AnmekTponuTsl. Cpena
BOJHBIX pAcTBOPOB BEIIECTB: KHCNAs, HEWTpanbHas, MIeJIo4yHas. Peaxmun

HOHHOTO 0OMeEHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuu

2.1

Heopranunueckas Xxumus

Hewmeramnsl. [Tonoxenue HemetamwioB B [lepuonnueckoi cucteMe XMMUYECKUX
sanemenToB J.M. MeHnneneeBa u 0COOEHHOCTH CTPOEHHUsI aTOMOB. DHU3UYECKHe
CBOICTBa HEMETAUIOB. AJUIOTPONHUS HEMETAJUIOB (Ha IMpHUMeEpe KHCIOpOoaa,

cepsl, hochopa u yriepoaa)
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2.3

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIUHEHMH  (OKCHIOB,
KHCIIOPOJICO/ICPKAIIIUX KUCIIOT, BOAOPOIHBIX coenuHeHuil). I[IpumeHeHue

BaKHEUIIINX HEMETAIJIOB U UX COCAUHEHUI

Mertannsl. [lonoxxenue meramioB B llepmoanueckoil cucTeMe XUMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasutoB. O0mue ¢puzndeckue cBoMcTBa MeTaIUTOB. CIUTaBbI METAIIOB.

SHeKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaprDKeHI/II\/'I METAJlJIOB

2.4

2.5

XWUMHUYECKHUE CBOMCTBA BAXKHEWININX METAIOB (HATPUM, KaJWid, KabIIWMH,
MarHuii, allOMHHHUNA, IIUHK, XpOM, XKEJe30, MeJlb) U UX coeauHeHui. Oo0mue

CIIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMCHCHI/IC METAJlJIOB B 6BITy U TCXHHUKE

I'eneTnyeckas CBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICIKAIIUX K PA3JIMIHBIM

Kji1accaM

XUMHS U )KU3Hb




3.1

Ponb xumMum B 0OECHEUYEHHUU HKOJIOTMYECKOM, SHEPreTUYeCKOW W TMHUIICBOU
0€301MacHOCTH, pa3BUTHH MEIUIUHEL. [[OHATHE 0 HAYYHBIX METO/aX MMO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAaY4YHBIX IIPUHOUIIAX MTPOMBIIIJICHHOI'O IMMOJTYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHUPE BEIICCTB U MaTCpHUAIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpHajibl, KOHCTPYKIIMOHHBIC MaT€puajbl, KpPpaCcKHu, CTCKIIO,
KCepaMuKa, MaTCpualibl AJId 3JICKTPOHUKH, HAHOMATCPHUAJIbl, OPraHUYCCKUC U

MUHEpaJIbHbIE y00peHUs
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Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBuJia HCIOJIb30BaHHUA JICKAPCTBCHHBIX
[nperaparoB, IIpaBujia 0€30I1aCHOI0 MCIIOJIb30BaHUS IIperapaToB OBITOBOM

XHUMHH B HOBCCHHeBHOﬁ JKHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 10 knacc. 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A. Mockga.
«ITpocsemenne» 2020

Xumus. 11 knacc. 'abpuensa O.C., Octpoymon U.I"., CnaakoB C.A. Mocksa. «IIpocBemieHue

2020

METOJUYECKHUE MATEPHAJIBI VI YYUTEJIA

https://edsoo.ru

https://edsoo.ru/wp-coNeteNet/uploads/2023/10/metodicheskoe-posobie.-himiya.pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET

https://vpr-ege.ru/
https://fipi.ru/

Xumusa 10 xmace. Ypoku no yueOHomy npeamery xumus. @TAOY JIIO «Akanemus
Munnpocsemenus Poccun»

Xumus. BupryanbHele nabopaTtopHble W IpakThyeckue padorel. Xumus. 10-11 kmacc.
VYrny6nennsiii ypoBenb. B DOP npencrasneno 13 monayneit va 13 akagemudeckux gacos. B
OCHOBE COJIEp’)KaHMHM Y4eOHOTO MaTepuaia MpeACTaBICHBI JTaOOpaTOpHBIE PalOTHI.
[Ipennasnauen i peanus3anuu o0s3aTebHON YacTH 0011e00pa3oBaTeIbHOI MPOrpaMmBl,
3aKpeIuUIeHUs 3HAaHUH, pa3BUTHSI HABBIKOB U KOMITETEHIIUH IIKOJIBHUKOB U SIBIISIETCS YaCThIO
UH(POPMALIMOHHO-00pa30BaTeNbHOM cpe/ibl 00pa30BaTeIbHONM OpraHU3aIiH. TUIAHUPOBATh CBOE
passutue. DI'bHY «MICPO»
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