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HOACHUTEJIbBHASA 3AITMCKA
Pabouas mporpamma y4yeOHOro mnpeamera «XHMHUS» COCTaBIeHa B COOTBETCTBUH C
TpeOOBaHUSIMU K pe3ysbTaTaM OCBOCHHSA (enepanbHO  00pa3oBaTeNbHON  MPOrpaMMBbI
cpemHero oomiero oopa3oBaHus

[IporpaMMa 1o XMMHUU Ha YPOBHE CpeHEro ol1ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM TroCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanus B Poccuiickoit @Denepanum Ha mnepuonx g0 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpPEIeIeHHUI0 o0Ien
CTpaTeruu 0O0y4eHHUsl, BOCIUTAHUS U Pa3BUTUS OO0y4arOUIMXCs CpPeCTBaMU y4eOHOro nmpeamera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LeENEH, COAep)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILAIOIIMM 3TAallOM pEealTM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIHOUEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHCTeME XHUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpkKaHUE U MOCTPOCHUE
KOTOpPOTO ONpEJENeHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM CHEeUU(PUKUA HAyKHM XUMUH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOYyI0 pOJib B COBPEMEHHOM
[MBWJIN3AIMHU, B CO3IaHUH HOBOHM 0a3bl MaTepualbHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ B
dbopMUpOBaHUE PALMOHATFHOTO HAYYHOTO MBIILIECHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpe Kak O €IWHCTBE MPUPOJIBI U YeJIOBEKa, KOTopoe (OPMUPYETCS B XUMHU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEro MHUpa, OCO3HAHUSI B3aUMOCBS3H
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aUMOAEHCTBYST C JIpYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMOI YacThl0 MUPOBOM KYJIbTYphbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHMsI KaKk HayKa co3uJaTelibHas, Kak HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YelIOBEUYeCTBA — CBHIPhEBOM, JHEPreTHUYECKOM, MHINEBOM, JKOJOTHYECKOW Oe30macHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBHMM ¢ OOIMMHU IENSIMH W TNPUHIUIAMH CPEIHEro o01mero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaroUIuXcs, HEOOXOAUMYIO UM ISt



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYCHHS B KU3HB COIMyMA,
MPOJIOJKCHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisiFomMMH TIpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHnuyeckas
XuMUs» U «O011as 1 HEOPraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJICPXKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUMN 110 HEOPTaHWUYECKOW XUMHUH (C BKIIOUYCHUEM
3HaHUHM U3 0o0UIel XUMHM) U OpraHndyeckoil xumuu. @opMupoBaHue JTaHHONH CHCTEMBbI 3HAHHMA
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB U TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O0mas 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPaMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K H3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHU BeEIllecTBa
paccMaTpUBAIOTCSI HAa YPOBHE KJIACCUUECKOM TEOPUU CTPOCHHSI OPraHUYECKUX COCIMHEHHH, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3ydaeMblX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHHMH. B Kypce opraHuyecKkod XHMHUU MOIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEACTABJICHHUS O XUMUYECKOM CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B MpeaMere «XUMHUf» 0a30BOr0 YpOBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUUYECKHE CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeOpraHWYECKass XUMUsS» O0YUYaIOIIUMCS MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMUYECKUX TMO3HIIHA,
IyOKe TMOHSATh HCTOpUYECKOoe H3MeHeHHe (YHKIUH 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUH M TIPUKIAJAHOW XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TOHHMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIMOCOOCTBYIOT BOCIUTAHHIO YBAKEHHUS K TIPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIOKEHUN XMMHH, TTOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
yueOHoro mpeamMeTra « XUMUS» TaHHOTO YPOBHS M3YyU€HUS OPHEHTUPOBAHO HA ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBHI /Ui TOHUMaHUsA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJIECHUH MyTEM SKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYUN MEXKIy HOBBIMHU (PAKTaMH W TEOPETUYSCKUMH MPEANOCHUIKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKHX MPOOJIEM, a Takke MpoljeM cOepekeHUs
SHEPreTUYECKUX PECYPCOB, CHIPHS, CO3AaHUS HOBBIX TEXHOJOTHI U MAaTEpUAJIOB.

B mutane pemeHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3ANNUUA OOyYarOIIHXCs
NPUHATBIE MPOrpPaMMON IO XMMHUHU MOAXOAbl K ONPEACNICHUIO COJEpKaHUS U TMOCTPOEHUS
npeaMeTa IpeaycMaTpuBaloT (GOPMHUPOBAHNUE YHUBEPCATbHBIX YYEOHBIX ACHCTBUN, WMEIOIIMX



0a30Boe 3HaUEHUE I PA3IUYHbBIX BHIOB JEATEILHOCTH: pEIIeHUs Mpo0eM, MOUCcKa, aHalIu3a u
0o0paboTku wuH(pOpPMAIMK, HEOOXOJUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B nmpakTtuke npenojsaBaHusi XMMHH KaK Ha YpOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
HA YpOBHE cpenHero obmiero oOpa3oBaHUS, TMPH  ONpPENEICHUH  COJEpKaTeNIbHON
XapaKTEpUCTUKU LeJeld M3y4YeHHUsl IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaOUIIMOHHO Tpu3HAETcs (OPMHUPOBAHME OCHOB XHUMHUYECKOW HAyKH Kak O00JacTH
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OIIPEEIICHUIO LIEIel N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CoryacHO JTaHHOM TOYKE 3pEHUs IVIABHBIMHU LEJISAMM HM3ydeHHUs IpeaMera «XHUMHS» Ha
6azoBom ypoBHe (10 —11 ku1.) ssBASIOTCS:

e (GOpMHpPOBAHHME CHUCTEMbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIFOUYEBbIE MOHSITHS,
(yHIaMeHTalIbHbIE 3aKOHbl M TEOPHUM XHMHH, OCBOEHHE S3bIKa HAYKU, YCBOECHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U PAa3BUTHE MPEACTABIECHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX IJIsl MIPHOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM TMpaBui 0Oe3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, copeprkaTelibHasi XapakTepHCTUKa IeNiell U 3a/1au U3ydyeHus MpeaMeTa B
nporpaMMe 1o XMMUHU YyTOUYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B cuCTeMe cpeaHero obmero obOpaszoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJbIEH
CTENEeHM OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi oOydyeHus,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTelbHONM  OpraHu3alyi,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMM, a (YHKUIHMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIocoOaMu U
YMEHUSMH aKTHBHOTO TIOJYYCHUS 3HAHWA W MPUMEHEHUS WX B PEAbHON JKU3HM JUIS PEUICHHUS
MPAKTUYECKHX 3ajau.

B cBi3M ¢ 3TUM TNpH U3yYeHHM MpeaMera «XUMHs» JOMHHUpPYIOLIee 3HAaueHUe
nproOpeTaroT Takue LeNu U 33aauu, KaK:

ajanTanus OoOydYaloIIMXCS K  YCIOBUSIM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY MPHHATUIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHUEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIIMA),
MMEIOUINX YHHUBEPCAIbHOE 3HAUYEHUE NI PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs IpooiieM,
NIOWCKa, aHamu3a u 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHs OIbITa
NEeSITeIbHOCTH, KOTOpAasi 3aHMMAET BaKHOE MECTO B MO3HAHWU XUMHHM, a TAKKe JUISL OLIEHKU C
MO3UIMI IKOJIOTHYECKO 0€30MaCHOCTU XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTHM CaMOCTOSITENbHO IPHOOpETaTh HOBBIE 3HAHHUS IO XHMHU B



COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaN3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINKA XUMHUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Y O0YUYAIOUINXCS ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAHHE Y OOydYalOImMUXCs YOSKIEHHOCTH B TYMAHHCTHYECKOW HAIMpPaBICHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
PUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXPAaHEHUsS MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K TMPUPOJE U CBOEMY
3JI0POBBIO, @ TAK)KE TMIPUOOPETEHUS OIBITA MCIIOB30BAHMS IMOTYYCHHBIX 3HAHHUM ISl TIPUHSTHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B y4yeOHOM mtane cpeaHero oOmiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBEeHHO-HAYUYHbBIE TTPEIMETHI».

OOGree 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kyacce — 34 gaca (1 gac B Hezemo).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer oprannuyeckoil XUMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHUaoB. Teopus CTpOEHUs OpraHuyecKkux coequHeHnii A. M. bytneposa,
e€ ocHOBHbIe TNOJOXKeHUA. CTpyKTypHble (GOpMyINBI OpraHMYECKMX BellecTB. ['omonorus,
nu3oMepust. XuMudeckasi CBsI3b B OpraHMUECKUX COSIMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupukauud  OpraHMveckux  BemecTB.  HomeHkiatypa
OpPraHMYECKHUX COEJAMHEHHH (CHCTeMaTHuecKas) M TpHUBHAJIbHBIC HAa3BaHMS Ba)KHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHHE C
oOpa3liaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W ONHMCAaHUE JAEMOHCTPAIlMOHHBIX OMBITOB IO
IPEBPALCHUIO OPraHUYECKHUX BEILECTB IIPH HAarpeBaHUH (TJ1aBlIeHUE, 00YTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKMid psia. MeTaH um 3TaH — mpocTeiue
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKME M XHUMHMYECKHE CBOMCTBa (peakuuu 3aMeIleHHUs H
TrOpEHMS ), HAXOXKACHNUE B IPUPOJIE, IOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PSAJ. DTUIEH U MPOMUIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKHE CBOMCTBAa (peakluM TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUSL, THIPATALlMM, OKUCIIEHUS U TIOJMMEPU3ALINN), TIOTYYEHUE U IPUMEHEHNE.



Ankanuensl: OyramueH-1,3 m meTwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKHE
cBoiicTBa (peakuus noauMmepusanun). [loaydeHre CHHTETUUECKOrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKUH psA. ALETUIEH —
IPOCTENIINN MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuy ruIpupoOBaHus, raloreHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pHU3MUECKHE W XWMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHME M IpPUMEHEHue. Jonyon. cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noiyieHue u
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIY YIVIEBOJOPOJaMH,
IPUHAJIEKAITMMU K Pa3IMYHbIM KJIacCcaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOMyTHBIE HEQTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: MEPEroHKa, KPEKUHT
(TepMHUYECKM, KaTaTUTHYeCKHii), nuponus. IlpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroib 1 MPOyKThl €ro nepepadoTKu.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, Kojutekuuu «HepTb» u «Yromnab», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOMU3BOJHBIX, IPOBEIEHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbluucnenuss 1o ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAKLMU I10 H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranudeckue coeJMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (peakUMu C aKTUBHBIMU METaJUlaMH, TaJoreHOBOJOPOAAMHU, TOpEHHE),
npuMeHeHre. BogopoHeie cBsI3u MeXay MOJIEKyJaMH cUpToB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpraHU3M Y€JIOBEKA.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TIULEPUH: CTpOeHHe, (U3NYECKHe U
XMMHYECKHE CBOMCTBA (B3aUMO/IeCTBUE CO IMIETOYHBIMHU METAJIaMU, KaUeCTBEHHAs peakius Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBMe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@eHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOWCTBA. TOKCHMYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemowusl. DopManbaeruj, aueTalbIETU]: CTpoeHHe, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE PEaKIINH),

MOJTy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCYCHasl KHCIIOTHI:
cTpoeHue, Pu3nuecKne u XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIIHE I Kiacca KUCIOT, PeaKITus
sTepuduKaiK), MojdydeHue u TmpuMmeHeHne. CTeapuHOBass W OJEHMHOBAsT KHCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
MX MOIOIIIEE JICVCTBHUE.

CrnosxHble 2¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAponn3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus sxxupos. [Ipumenenne xupoB. buosorudeckas pojb KUPOB.

YrneBoabl: cocTaB, KiacCUpUKALUS YTIEBOIOB (MOHO-, TU- U MOJMcaxapusl). [ mroko3a —
IOPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (PU3NUYECKUE M XMMUYECKHE
cBoicTBa (B3aumopeicTtBue ¢ ruapokcugom Meau(ll), okucieHne amMMuadyHBIM PACTBOPOM



okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HaxOXJIEHHWE B MPUPOJE,
pUMEHeHUe, onoornueckas poib. PotocuuTe3. pyKkTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak mpupojaHbie noaumepsl. CTpoeHHe Kpaxmaia U IeJUTIONO03HI.
Ouznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpOJIu3, KaYeCTBEHHAs Peakius C HOAO0M).

OKCHepUMEHTAIbHBIE METObl W3Y4YeHMsI BEIIECTB U MX MPEBpalleHHil: MpOBEACHUE,
HAOJIIO/ICHUE W OIMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CIHPTOB, KAaYECTBCHHBIE
peakluuy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucIIeHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MpPOBEIEHUE TPAKTHUECKON pabOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

PacuérHrble 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIHUYECTBA
UCXOJHOTO BEIIECTBA WJIM TIPOAYKTA PEAKIMU IO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB HIIU MPOTYKTOB PEAKIIHH).

A3oTconepiKkaliie OpraHu4eckie CoeIMHEHU.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe INMLKHA). buonoruueckoe 3HauyeHHE
aMUHOKUCIIOT. [TenTusl.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONM3, IACHATYypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKCTIepUMEHTAIBHBIE METOJIbI MU3YUCHHUs BEIISCTB W WX MPEBPANICHUI: HAOIOICHUE U
OMKCaHHUE JCMOHCTPALMOHHBIX OMBITOB: JEHATypalusi OETKOB TpPHU HArpeBaHWU, IIBETHHIE
peakiuu 6eIKoB.

BbicokoMoIeKyIsIpHBbIE COeTUHEHUS

OCHOBHBIC TOHSATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3alliu, CPEIHss MOJeKylspHas Macca. OCHOBHbBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEpH3AIIHs U MOJIUKOHICHCAIINS.

DKCTIepUMEHTAIBHBIE METOJIbI U3YYCHHUS BEIIECTB W MX MPEBPAIICHUN: 03HAKOMIICHUE C
o0Opas3iiaMu IPUPOTHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYUYKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanmu3zarus MeXIpeIMETHBIX CBSI3€i MpH M3Y4YeHHUU opraHudeckoil xumuu B 10 kmacce
OCYIIIECTBIISICTCS 4Yepe3 HMCIOJb30BaHUE KaK OOIIUX ECTCCTBEHHO-HAYYHBIX IOHATHH, TaK W
TIOHSITHIA, SBJISIONTUXCS CUCTEMHBIMU JIJISL OTJICJIBHBIX MTPEJIMETOB €CTECTBECHHO-HAYTHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHSATHS: SIBICHHE, HAYYHBIH (hakT, THUIMOTE3a, 3aKOH,
TEOpHs, aHalW3, CHHTE3, KIacCUPUKalUs, TMEePUOJUYHOCTh, HAOIIOJEHNE, W3MEpEeHUE,
OKCIIEPUMEHT, MOJICITHPOBAHHE.

®dusznka: Matepus, SJHePTHs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUICCKHI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBA, (PU3MYECKHE BETUYHHBI U €AMHUIIBI
WX U3MEPEHUSI.

buonorus: knetka, opranusMm, Omocdepa, oOMEH BemIeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIIEBOBI, )KUPHI, PEPMEHTHI).

['eorpadusi: MUHEpaIbl, TOPHBIC TTOPO/IBI, TTOJIE3HBIE HCKOIIAEMBbIE, TOTLTUBO, PECYPCHI.



TexHoIIOTHS: IMUIICBBIC IPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IMMUTaHUA, MOIOIIINE CPECACTBA,
JICKAPCTBCHHBIC U KOCMCTUUYCCKUEC IPLCIiapaThbl, MaTCPUAJIbI U3 UCKYCCTBCHHLIX U CUHTCTUUYCCKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpOoBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHThl. OCOOCHHOCTH
pacripesie/ieHus] IEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHYECKHUX 3yeMeHToB [JI. U
MengeneeBa. CBs3p nepuoOAMYECKOTO 3akoHa M Ilepnoanueckoil cUCTEMBl XUMHUYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CI0XKHBIX BEIIECTB
10 TpyNIaM U rnepuojam. 3HaueHHue NEPUOANUYECKOT0 3aKOHA B Pa3BUTHHU HAYKU.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMUYECKON CBS3U (KOBaJCHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, WOHHAsA, MeTaulMyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XMMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpulaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHE O AMCHEPCHBIX cHcTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 1oiis
BEILIECTBA B paCTBOPE.

Knaccugpukanus Heopranuueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEIIECTB. ['eHeTHueckass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPa3IUYHBIM
KJIACCaM.

Xumuueckas peaxkuus. Knaccupukanus XUMUYECKMX peakuuid B HEOPraHUYEeCKOW H
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3M4HbIX (QakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHOBecHe. (DAaKTOpHI, BIUSAIOIIAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunun Jlelllatense.

OnexTponuTtnueckas aucconuanus. CuibHbIe M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
PacTBOPOB BEIIECTB: KNUCIAs, HEUTPAJIbHAS, IEJIOYHAs.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHEpUMEHTAJIHBIE METO/ABl M3YYEHHUs BEIIECTB U UX IPEBpAIllEHUM: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumudeckux snmemeHToB JI. M. MenneneeBa», u3ydeHue
MoJeNell KpPUCTANIMYECKUX peIIETOK, HaOIIAEHHE M ONUCAHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3jIoXKEeHHE MNEepOKCHAa BOAOPOJA B IPHUCYTCTBUM KaTalln3aTopa,
OIIPENIETICHUE CPEllbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.



PacuérHrle 3agayn.

Pacuérbl 10 ypaBHEHUAM XHUMHUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM MOHATHUS «MACCOBAst A0Sl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepuogumyeckoil cucreMe XMMHYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (Du3HuUEcKHE CBOMICTBA
HEMETAJUIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MPUMEpE KUCIopoa, cepbl, pocdopa u yriaepona).

XUMHUYECKHE CBOMCTBAa BaKHEMIIMX HEMETAJUIOB (rajlor€HOB, cepbl, a3o0t1a, (ocdopa,
yriepoja U KpeMHHsI) U UX COEIUHEHUH (OKCHA0B, KUCIOPOACOAEPKAILUX KHCIOT, BOJAOPOJHBIX
COCTMHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertansl. [lonoxenue Meranos B Ilepruoguueckoil cucTeMe XUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aToOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTauioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUH
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEUIIMX METAUIOB (HATPWH, KaJWi, KaJdbIlUd, MAarHuM,
QIIOMUHUH, HUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

O6mme cnocoObI MoTyYeHHsI MeTaJUIOB. [IpuMeHeHne MEeTaIOB B OBITY M TEXHHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl W3Y4YEHHMs] BEILIECTB M MX IpPEBpalllEeHUu: H3y4YeHHE
KOJUIEKIMM «MeTaJlibl M CIUIaBbl», 00pa3lOB HEMETAJUIOB, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3ajay, HaAOJIOJEeHHE M  ONMCaHUEe JEeMOHCTPAllMOHHBIX U  JJAaOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE THUAPOKCHIA aJIOMUHHUS C PAcTBOpaMM KHCIOT U IIENOYel, KaueCTBEHHbIE
peakuuy Ha KaTHOHbBI METAJLJIOB).

PacuérHbie 3a1aun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BeEIIECTBA,
Macce MU 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacu€rbl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponp xuMun B oOGecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30macHOCTH,
pazBuTuM MeauuuHbl. [loHSATHE O HAy4yHBIX METO/ax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuuii.

[IpencraBiaenus 00 OOWmIMX HAayyHBIX MPUHLIUIAX TPOMBIIUIEHHOTO IOJTY4EHUS
BAKHEHUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB U MAaTEpUajoB: Ba)KHEHIIHNE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHualbl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl s SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpaJIbHBIE YI00pEHUsI.

XvMHS U 3[I0pOBbE YEJIOBEKA: MpPaBHUJa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacCHOTO UCIIOIb30BaHUs MpenapaToB OBITOBOM XMMHUHU B IOBCEITHEBHOM JKHU3HHU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH U3ydyeHUH OOIIel M HeOPraHUYeCKON XMMHUU B
11 Kiacce OCyIIECTBIISAETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK WU NOHATHMH, ABJISAIONIMXCA CUCTEMHBIMU IS OTIAENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAy4HbIe IOHATHSA: HAay4HbIM (akT, TuUmoresa, 3aKOH, Teopus,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEpHUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHHUE.



®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPECHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYCCKasI MPOMBIIIJICHHOCTD, METAILTYPTHs, TIPOU3BOJICTBO
CTPOUTEITBHBIX MaTepuaosB, CEIbCKOXO3SUCTBEHHOE MIPOU3BOICTBO, MHIIEBas
MIPOMBIIIUICHHOCTh, (papMaleBTHYECKass MPOMBIIIICHHOCTh, IPOU3BOJICTBO KOCMETHUYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, JCKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTCXHOJIOTHHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpoTpaMM CpPEIHEro OOIIero oO0pa3oBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U TPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3y/lbTaTOB OCBOCHMS NpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero obpazoBaHuUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE!

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHON CHUCTEME XUMHYECKOIO
obOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IWHCTBE
yueOHOM M BOCHUTATENBHON JIE€ATEIBHOCTH B COOTBETCTBUM C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HJ€allaMHd POCCUICKOTO
IpaXJaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNpPAaBWIAMHU MOBEICHMS,
CIOCOOCTBYIOLIMMH IpOLIEcCaM CaMOIIO3HAHMsI, CAaMOPa3BUTHS M HPAaBCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00YyYaIONUXCSI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)kaoT chopMHUPOBAHHOCThH
ONbITa TO3HABATEIBHOM M MPAKTHUYECKOW MAEATENbHOCTH OOYyYalomMXCs 10 pealn3alnuu
IPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:



OCO3HaHUS 00YYaIONIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY W MPABOMOPSIKY;

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IpaBWIaX MCEKINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESATEIbHOCTU MPHU CO3JIaHUU YUE€OHBIX ITPOEKTOB,
pCeIICHUN y‘IG6HBIX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHMS .

OCHHOCTHOI'O OTHOLICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTEUYECTBEHHOU
XHMUH,;

YBa)XEHUSI K MPOIIECCY TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTHYECKOrO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOIOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyJda y‘-IéHBIX " IIPAKTUKOB;

WHTEpeCa M TI03HABATCIbHBIX MOTHBOB B IIOJIYYCHHH | TMOCICAYIOIMIEM aHAaIN3e
uH(GOPMAIIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHU,

CIIOCOOHOCTH OLICHUBATh CUTyallUHW, CBA3aHHBIC C XHMHUUYCCKUMHU SABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C HOSHHI/IfI
HPABCTBCHHLIX U ITPAaBOBBIX HOPM U OCO3HAHHEC HOCJ'IC}ICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUS [IEHHOCTEW 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMY N IICUXUYCCKOMY 310POBBIO;

coOroIeHHsT TMpaBmil 0€30MacHOTO OOpaIlleHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHMMAHUA 1EHHOCTH TPaBHJI WHAMBUAYABHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YNOTPEOIEHUS aJIKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIIBCKOW  JIeATSIIBHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITCIHLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHWU TMPAKTUYSCKUX 3a7ad COIHMAIBHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUICCKOMY W3YYCHHIO MPOPECCHH Pa3IMIHOTO PoJia, B TOM YHCIIe Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XUMUHU,

YBaXXCHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOH AESITeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHAWBUIYAIbHOM TPAaeKTOPHUM OOpa30BaHMUA,
Oynymeil mpodeccun U peanr3anuu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M TIOTPEOHOCTEH 00IIEeCTRA;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;



NOHUMAaHHMs IJI00aJIbHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIEM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHKEHUN XUMHUU JUIsl PELLIEHUSI BOIIPOCOB
palMOHAIBHOIO IPUPOJOIOIB30BAHNUS;

AKTUBHOT'O HENPHUATHS IEHCTBHUI, IPHUHOCAIIMX Bpel OKPYXKarolled IPUPOIHOM cpele,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE KOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYpBI, OIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMAJIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOM NMPAKTHKHY;

NOHMMAHUS CHEIU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PaLMOHAIBHOIO HayYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYKarolieM
MHUpE KaK O €IMHCTBE IIPUPOJABI M 4YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny MpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTHM XUMHM JJIs COBPEMEHHON LMBWIM3ALUU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH I100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHS YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOl, NHUIIEBOH M SKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPY/Aa U SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0TO 4jeHa
o0111eCTBA;

€CTECTBEHHO-HAyYHONM TIPAaMOTHOCTH: IIOHMMaHUSA CYIIHOCTH METOJOB II03HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
yMEeHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl peLIeHUs Tpo0ieM
B PEAIbHBIX KU3HECHHBIX CUTYALHsIX;

UHTEpeCa K ITO3HAHUIO U UCCIIE0BATENIbCKOMN JACATENBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTMBHOMY TIIOJYYEHHIO HOBBIX 3HAaHMM IO XHMHHM B COOTBETCTBUH C >KM3HEHHBIMHU
MOTPEOHOCTSAMU,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iM4HbIX cdepax mnpodeccunoHaTbHON
JeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero o0mero 0opa3oBaHus BKIIIOYAIOT:

3HAYUMBIC JIs1 (I)OpMI/IpOBaHI/ISI MHPOBO33pCHUA 06yqafoumxc;1 MCKIUCHUIIIIMHAPHBIC
(MEXIIpEAMETHBIC) OOICHAYYHBIC TOHATHSI, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOM KapTHHBI MUPA
U crieruduKy METOI0B MO3HAHHMS, UCTIOIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HaY4HbIH (hakT, MPUHIMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICAOBaHKE, HAOI0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U IpYyTHUe);



YHUBEpCaJbHbIE  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHHMKAaTHUBHBIE,
peryisaTuBHbBIE), oOecneunBaonie (OpMUpOBaHHE (QYHKIMOHAIBHOM T'pPaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00yJaroImuxcs;

CHOCOOHOCTh  OOY4YaroLUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble Yy4eOHbIe JEHCTBHMsSI B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MertamnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMHU
II03HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OnJajeHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNiATh LeNU JAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPHUH HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIICIATH
XapakTepHble MPHU3HAKKM MOHATHM M yCTaHAaBIMBaTb MX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOLIME MTOHATUS AJIs1 OObSICHEHUSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTUBHBIC, JEIAyKTHBHbIC, IO aHAJOTHUH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBICHUAX, (GOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IIPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeNU, TPe0Opa30BbIBATh MOJEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — TpU peleHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEUIECTB U XUMUUECKHUX PEAKIIHM.

2) 0a3oBbIe HCCIeA0BATENIbCKUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METO/J0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUII;

dbopMynupoBaTh LEIM M 3aJayd  MCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBaHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHHUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IMpoIiecca, CaMOCTOATEIbHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (popMmyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM JAesITeNTbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ nngopmManmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HHPOpMaLuU (HAYy4HO-TIOMYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COJAEp)KaHus, CIpaBouHble THocoOusi, pecypcbl HHTepHera),
aHATU3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBICHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;



(GopMynHpoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOJABI NPH IOMCKE U OTOOpe
uHpOopManuu, HeOOXOIMMOM [T BBIMOJIHEHHS YIeOHBIX 33/1a4 ONPEAeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHUuss HHPOpMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KA4yeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((QU3MUecCKue M MaTreMaTU4YecKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJlaBaTh BONPOCHI M0 CYLIECTBY OOCYXk/aeMON TeMbl B XOJI€ MaJIora U/UiU JTUCKYCCUH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOM IMPEUIOKEHUS OTHOCUTENIBHO BbIIOJIHEHUS
MPEI0KEHHOM 3a1a4u;

BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB MO3HABATEIbHOW AEATEIBHOCTH, MOJIYUYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAaMHM [PH BBIIOJHEHUH XMMHUYECKOI'O
9KCHEPUMEHTa, NPAKTUYEeCKOHl paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro MpoekTa W (HOpPMyITHpPOBATh BBIBOJABI 1O pe3yibTaTaM HpPOBEIEHHBIX
MCCJIEJOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHI B X0/€ 00CYX/I€HUs U OOMEHA MHEHUSIMH.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIIATH CBOI IO3HABATEIbHYIO JIEATEIBHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBINOJHEHUHM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHsI ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HaHUU O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD» OTPAXkKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUH O XHMMHUYECKOH COCTaBJAIOIIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHUM SIBIEHUH NpPUPOIBI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT MPaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJIHOM Cpeie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATAIOIINE
MNOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
JJIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJIAPHBIH 00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYINIA, paguKal, H30Mepus, U30MEpbl, TOMOJOTMUYECKHH psil, TOMOJIOTH,
YIJIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEMHEHUS ); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BeuiectB A. M. DbytiiepoBa, 3akOH COXpaHEHHUsI MacChl BEIECTB); 3aKOHOMEPHOCTH,



CHUMBOJIMYECKUI $3BIK XUMHH; MHPOBO33PEHYECKHE 3HAHHUSA, JISKAIIME B OCHOBE NOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U PaKTHYECKON JeSITeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHU BBIABIATH XapaKTE€PHbIC IPU3HAKY [TOHATUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (OPMYII OPraHUUYECKHX BEILECTB
Y YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBAaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHMSI;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOEHHUIO K OINpENeNEHHOMY KIAcCy/TpylIe COEeIUHEHUMN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKAlll€  COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IPUBONUTH TPUBMAJIbHbIE Ha3BaHMs OTIEJIBHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, HPOIMMUJIEH,
alleTUIeH, 3TWIEHIJIMKONb, TIJIMLEPUH, (eHoJd, (opManbAerujl, aleTalnbIerusi, MypaBbHUHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KUCIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIHUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BUAbI XUMHYECKOM CBSI3M B OPraHUYECKHUX
COEMHEHUX (OJJMHAPHbIE U KPAaTHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOWCTBA TUITUYHBIX MPECTAaBUTENIECH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIECHIJINKOIb, TTUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEakUui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpPepadOTKM M MPAKTUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHWMHUYECKUM YpaBHEHUSAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JUUTs IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BELIECTBAMU M UX IPUMEHEHHEM;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;



c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U BBIMOJHATh XHUMHUYECKUNH HKCHEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BELIECTB NP HAarpeBaHUM, IOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEaKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OElIKOB TIpHu
HarpeBaHuM, I[BETHbIE PEaKI[MU OETKOB) B COOTBETCTBUU C MpPaBUIAMU TEXHUKHU O€30MaCHOCTU
npu OoOpallleHUuu C BEIIEeCTBAaMU U JIJAOOPaTOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThl
XUMHYECKOTO SKCIEpUMEHTa B (hOpME 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUH u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
NOBEJCHUS B OBITY M TPYJOBOH IEATETBPHOCTH B LEISAX COXPAHEHHS CBOETO 3JI0POBbSI U
OKpY’Karollled MPUPOIHON cpelbl, 0OCO3HABATh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX OPraHMYeCKUX BEUIeCTB, MoHMMAas cMbicn mnokaszarens [1/IK, mosicHaTh Ha
npuMepax crnocoObl YMEHBUIEHUS] M MPEJOTBPAIICHUS UX BPEAHOIO BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIsi 00y4YaroIUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUISL CIENbIX W CJIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy oO0o3HaueHui JI. bpaiinst i 3anucu XuMU4ecKux (GopMyIL.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XHMHUHM B TIO3HAHWM SBJICHHN NPUPOABI, B (HOPMHUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHUYECKUX 3adad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IPUPOIHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAsl BKJIIOYAET: OCHOBOIMOJIATaroUIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJUIMYecKas, BOJOPOIHAS),
KPUCTAJUIMYECKass  pEIIETKA, THUIbl XUMHYECKHUX  PEAKIUh, pacTBOp, DJIEKTPOJIMUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAs TUCCOLUAIMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoauueckui 3axkoH J[. WM. MeHnneneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUM MPU XUMUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXaluye B OCHOBE IIOHMMAaHUS MPUYUHHOCTM M CHCTEMHOCTH XUMHYECKHX SIBICHUH,
(dakToNOrMUeCKre CBEJCHUS O CBOWMCTBAX, COCTAaBE, MOTYYCHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIIINX HEOPTAaHUYECKUX BEIICCTB B OBITY M MIPAKTUICCKOMN JCSITEIPHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEpPHBIC MPU3HAKK TOHATHH, YCTaHABJIMBAThH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATUSA IPU ONHCAHUHA HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;



c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
dopMy1 BemIeCTB M ypaBHEHMH XWMHUYECKHX pPEaKLUUH, CHUCTEMAaTHYECKyI0 HOMEHKIATYpY
(IUPAC) u TpuBHMaigbHbIC Ha3BaHHUS OTJCIBbHBIX HEOPraHHMUYECKUX BellecTB (yrapHbld ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErauméHas W3BECTh, IUThEBAs COAA, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHMIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSA3M (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUI KPUCTALIMYECKON PEIIETKU KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOIHBIX
pacTBopax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIAacCy/TpyIIe CoeIuHEeHUN (POCThIe BEIIecTBa — METAJUIbI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCTIOTHI, aM(pOTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh ~ YMEHHIl  XapaKTepuU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. U.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKHUX OJIIEMEHTOB M HX
coelMHEeHUH 1o nepuoaam u rpynnam [lepuogudeckoit cucrembl Xumuueckux snemeHTos [1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYIECTBOBAHHE
TEHETHUYECKOM CBA3M MEXIY HEOPraHMYECKHMH BEIECTBAMH C IIOMOLIbK YpaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrouMx BeIIeCTB, TEIIOBOMY 3¢ (eKTy peakiuH,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, yJacTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpAallEHHBbIE YpaBHEHUs peaklUii MOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaklMu UIYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIUH, MOJITBEPXKIAOUINE KaueCTBEHHBIH
COCTaB pAa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHSI AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3INyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PAaBHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3aerictus (mpunnun Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XHWMHYECKHE IMPOIECChl, JIEXKaIIue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npeJcTaBiIeHUd 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOJieMax XHMHUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH BBIYMCICHUSA C HCIIOJIB30BAaHHEM MOHSATHS
«MaccoBasi JI0Nisl BEIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX



peaxusax, Macchbl BElIeCTBa WK 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEHIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUjia MOJb30BAHUA XUMUYECKOW MOCyn0il u
1ab0opaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBujia OOpalleHus ¢ BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKILHUSMHU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUH SKCIIEPHUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEICNIEHUE CpPeJbl
pPacTBOPOB BEIIECTB C MOMOLIbI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKluH, PeaKIHd HOHHOrO OOMEHA, KAaueCTBEHHBIC PEAaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHU-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3agau o TtemMam «Metamney u «Hemeramibl») B COOTBETCTBHUM C MpPaBHJIAMU TEXHUKU
0e30MacHOCTH MpU 0OpallleHHH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yabTaThl XUMHYECKOTO OJKCIIEPHMEHTa B (hopMe 3amucH YpaBHEHUH COOTBETCTBYIOLIMX
peaxiuii 1 GOopMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJAaTh TpaBWIIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IENSIX COXPAHEHHUS CBOETO 3[0POBBS U
OKpY’Karollled MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATes Ha mpumepax crocoObl
YMEHbILIEHUS U NPEJOTBPAIIECHUS X BPEIHOIO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIUXCs: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMuyeckux (Gpopmyit.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoaunyecTBoyacoB JIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (mudpoBbe)
uH(ppPOBHI
n/n TEMIIPOrpaMMbl Bcero Kontposbabiepadorsl  [IpakTnuecknepadoThl
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMHUM
HOC "Mos IlIkomna"
IIpemer opraHn4eckoi XUMHUHN. https://myschool.edu.ru/
11 Teopust cTpOeHUS OpraHUYECKUX 3 000 "duznkonJlad" «Ob61ako
coenurenuit A. M. byrnepoa 3HAHUI
https://oblakoz.ru/#subjects
Hroronopaszneny 3
Pasznen 2.YriaeBoaopoanbl
HOC "Mos IlIkomna"
n https://myschool.edu.ru/
peNeIbHBICYTIIEBOIOPOIBI —
2.1 2 000 "®usnkonJla6" «O6mako
AJIKAHBbI B
3HaAaHUMN»
https://oblakoz.ru/#subjects
99 HenpenenbHble yriieBOgOPOIBL: 6 1
' AJKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApomMaTHYEeCKUEYTIEBOI0POIbI 2
[TpupoaHbIE HCTOYHUKH
2.4 prpoa 3 1
YTJIEBOJIOPOOB M UX TIepepadoTKa
Hroromnopasaery 13
Pa3nen 3.KuciiopoacoaepxanmueopranuyecKkuecoeMHeHUs
3.1 Cnuptsl. @enon 3 HOC "Mos komna"



https://myschool.edu.ru/
https://oblakoz.ru/#subjects
https://myschool.edu.ru/
https://oblakoz.ru/#subjects

Anpneruasl. Kap6oHOBBIC

https://myschool.edu.ru/
00O "duzukonJlad" «O0mako
3HAHWN»
https://oblakoz.ru/#subjects

3.2 7
KUACIOTHI. CIIOKHBIC YPHUPBI
3.3 YrieBoasl 3
Hroromnopazaeny 13

Pa3nen 4.A30Tcoep:kamieopraHnyecKuecoeIuH eHnst

HOC "Mos IlIkona"
https://myschool.edu.ru/

4.1 AwmuHBL. AMUHOKUCIIOTEL. beiku 3 000 "®uzuxonJlad" «O01ako
3HAHUN»
https://oblakoz.ru/#subjects

Hroronopaszneny 3

Pa3nen S.BbicokoMoOJIeKy IsIPHbIECOeIMHEHUSA

5.1

ITnacrmaccel. Kayuyku. Bonokna

Hroronopazneny

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

34

HOC "Mos IlIkomna"
https://myschool.edu.ru/
000 "duzuxonllad" «O6mako
3HAHWN»
https://oblakoz.ru/#subjects



https://myschool.edu.ru/
https://oblakoz.ru/#subjects
https://myschool.edu.ru/
https://oblakoz.ru/#subjects
https://myschool.edu.ru/
https://oblakoz.ru/#subjects

11 KJIACC

Koau4vecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaeioB U (mudpoBbe)
uu BbI
n/n TEMIIPOrPaMMBbI Bcero KonTpoabubiepadorel IIpakTnyeckunepadoTbl
o0pa3oBaTejibHbIEPeCypPChI
Pa3nen 1.TeopeTniecKkueoCHOBHIXUMHH
CtpoeHne aToOMOB. HOC "Mos IlIkomna"
Iepronuyueckuii 3aKoH u https://myschool.edu.ru/
1.1 [lepunonnyeckas cucrema 3 000 "dusukonJlad" «Obnako
XUMHYECKUX 31eMeHTOB Jl. U. 3HAHUI»
MenneneeBa https://oblakoz.ru/#subjects
12 CtpocHueBemIecTBa. 4
' MHOroo0pa3s1eBenEecTB
1.3 XUMHYECKUEPECAKITUH 6 1
Hroronopaszneny 13
Pa3nen 2.HeoprannueckassxumMusi
HOC "Mos IlIkomna"
https://myschool.edu.ru/

2.1 Meranbl 6 000 "®usukonllad" «Ob1ako
3HAHUN»
https://oblakoz.ru/#subjects

2.2 Hewmerammsr 9 1

53 CBsi3b HEOPTAHUYECKUX U ’

' OPraHUYECKUX BELIECTB
Nroronopazneny 17
Paznen 3.Xumus 4 )KU3Hb
3.1 XHUMUS U )KU3Hb 4 HOC "Mos IlIkoma"



https://myschool.edu.ru/
https://oblakoz.ru/#subjects
https://myschool.edu.ru/
https://oblakoz.ru/#subjects

https://myschool.edu.ru/

000 "®uzukonJlad" «Ob61ako
3HAHUN»
https://oblakoz.ru/#subjects

Hroromnopaszaery

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://myschool.edu.ru/
https://oblakoz.ru/#subjects

